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PRIR EF . EAhEIA

A PP T o FEARTET R, AR ) dnfar £ Bhit SALRERS T i A9 1F F ——Python——F 4% il
To XEBEAMTAKMNE, RET TR A TAERH, SEREH Y 7E AR = AR
B FoMs I fR] BRI N T 21— LA SR, {H2E T PythonDIREHR K, VRIBTRELRESE AL —LE
w5

B, WELEPythonS LB L3 T B, IR I EmacOSE Linux/UNIX, 15T
A (7EMacth R B ¥ Terminal ), % Apythondf4% [m 2588, MRISHEB— VG E, HAR
U R

>>>

WSSO SN, SEnT LA APythonfin s 1, (R EERAE, RAIRF LB RERER
[H¥Python A o AAEERE—4711H BB IT 3k A Python 2, TiiAN/&Python 3, YR 1IT BEELZEREBTHIIIRAS ,
KA Python 376 A5 T A& 4= T BT MU A5k

BRI PR T A E R G ey sXini 5, RS (8T B J & 7 [nl www.python.org,,
Hrp A T I AR . R AR R R, AR A2 Windows . macOS. Linux/UNIX
WA E R G, HAT S B vl U [ AR R B BB RAS o A SRR (8 A9 & Windows Bk Mac,
PR B — R, BT kS Python, A1 SRR FH A& Linux/UNIX, K F 3
VEARAS R SO, T B UL A R T4, (Hl IS i i Homebrew . APTEFAUASHRAY, nl fajfb&cdk
pUR

ZHePython)ii, %A Sh28 B AR . MM A 1T)A 8iPython, HFEHATA4 python, 4N
WA 22258 TARIHIAS , T BETE BT v python3 . SRR T B fefi FH R A P ki, il g
ZJiPython 475 11 b F A2 ¥ IDLE

1.1 RENEFES
JAadliPython)5, TIERIZELLT TP RAT

Python 3.5.0 (default, Dec 5 2015, 15:03:35)

[GCC 4.2.1 Compatible Apple LLVM 7.0.0 (clang-700.1.76)] on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>>




2 %1% Bk bF. Aahsin

R I AL B /s R T S R RRUAR TN 57 o EORE BRI R, HiFMETR, XH
SARF R, RN i A SRR I () K T ] — X MR TR il 55— . b, X2
A H A PythonfiRBeds o IE2US B XA, IESCERRE

>>> print("Hello, world!™)

SEURTE T AR, R A R 4 i

Hello, world!
>>>

QAR BGEHADTAAE T, ATReT IR TERAT R BRI 705 o 7EPython h JCRF X A4,
KR #EPython ™, —ATHE—17. WARARIEE, BT oS, EASAEMEm (FRAEG HE
A HABACRS ), B H RS B #A X

OEEARIEIE? >>> BT, AIEE G i A—2E N2 Ban, WS /k% Aprint ("Hello,
world!")JFHEII 5, Pythonff BEARIEFTENF4F H "Hello, world!", #R/GFR B REERAT .

IR NSRRI AR T2 AR

>>> The Spanish Inquisition
SyntaxError: invalid syntax
>>>

SR, MR B (WRIRIZITAAJEIDLE, M2 Linuxar SR, S5 BT
AR ). fEREaAa i T REURTEA 2ty LI O s (FEm TR, M
TS5 ) 2 iR Spanish.,

MARAR VXA RS, ALK CEARBUE IR R, AT7ESR R AT M A help()Jf
el 4288, FEIDLEHY, AT HEF RN BIE R ), BNEHEETE T3, 55, fEAME s
ZAETIEL T, XM RES I AARA R

1.2 HERfM4

B EA GRS FRT AT, SRV AL RER . RS 2, PR SR AL
i, RN A ZE, (HARRSE TN R, AT AR AT, M EiR%I A
FTE T AR A B AT . EE R R IR el i (B S 10, RIS T o] 52 sl T4 T
%o HA DI

AR KRR SR B — s KR

s KRR B A 2

de R B ReLIR, Mmook KR .

A Ak, RIFERIOAEE— K,

XSG AT, (DGR A G KM B o — R F A T E UL A Ak,

O B3, WEHPBARENM LT PP SR F T ( Spanish Inquisition ),



1.3 FAkiE X 3

FA ST EESE A (RSN ), A7 S B IR % (IR BRI ), A — T 2R _
(R0 A —IK ).
SRR AR O (X2 ) R (B Ui, EARBIT, OB RIS 25
B, TR AT SO . 22 TS R AR IR L T T e 24— 45 8 B Py thon JEURE
BEE AL EA e 4

1.3 HFFKIER
28 H A Pythonff# Bess ] FHEDIRE M K AT RAS o 2B T A R H5e4 .

>H> 2 + 2
ZERNZ A, XAME, FIRIFEEEWE?

>>> 53672 + 235253
288925

HRAFEA A7 AN, SRR WA E ., CREERT i i a2 R, FiE
1+ 2 % 3FI(1 + 2) * 3AMIAE, ) Frf WA ARZ AT TAE A S RIS — 2 BRik
BEREER N /NEL, BZ S3 (floats floating-point number ).

>»> 1/ 2
0.5
»>1/1
1.0

UARARAE Zs NG oy, RIAET B BRIz 3, R HIRURHT. .

>>1// 2

0

>»>1// 1

1

>»> 5.0 // 2.4
2.0

TEEZIH APy thonfRAS 1 , X BRI A T 7 MR IAIZ T A A RS [ HTOURMT 2R L. A SRARGE I Y
JePython 2.x, ZEXSHEBPATH MBRZ S, AIAEREFPIT LA nan T a) (RS A48 il 2 5 5¢
B ), Wn B U R TR T I AR

>>> from _ future  import division

EE OELREG P, futureW BRI ARmELTXL:  future

I35, WA A Tia T IH B Python A , 38 A I A 2475 -Onew, 1.8 21K BT /S
e future .

Zl, R TIEANEARBEA (I, Wk FEMBRE ), HEA —Ff 5RRCRE
B EAN A



4 H1F #EEF: KR

>>> 1% 2
1

BORSRAY COREE) 1854, x % yIESRIXERLY RS, Bl 5 2, SN PITREBRIN A
TRGERSY, BiIx % yEEBTX - ((x /7 y) *y)e

>>> 10 // 3

3

>>> 10 % 3

1

>>> 9 // 3

3

>>> 9 % 3

0

>>> 2.75 % 0.5
0.25

TEXHL, 10 /7 3243, PUORSESE TR, 13 < 3589, HIARECH, FOBRLI3AT, Z55HIE
Uoh3, BA T N, FIERECN0, e ERITZ RS TE B B0 B A — K™ Z 25
PRAERT, XFHZEAREIRA . HFEEninute % 1025 M0, (A XLUTHATXFIGE, 52
B AT S 55 SElg . 1B ) G — P filnl A, sRais BT e Sk,
XAz A = T8, (AT REAIR AL A

>>> 10 % 3

1

>>> 10 % -3
-2

>>> -10 % 3
2

>>> -10 % -3
-1

PRV REE T IX BER ] — IR R AE ERY TAR R, (HIE i 5 Z LB R R Bz ]
T B R

>>> 10 // 3

3

>>> 10 // -3
-4

>>> =10 // 3
-4

>>> -10 // -3
3

BT BRGERE R TR, RES MM RANRERZ D N TRRESE, FEER—
R E N EAEAER . SRy TR TS OU R, RS R B0 . jk IR XS T-10 /7 3,
W R TR -4, M E LR EER]-3,

XRENZNRG MR RRTT CORF) B35,

>>> 2 ¥k 3

8
>>> -3 ¥k )



1.5 &4 5

-9
>>> (-3) ** 2
9

TR, FOTBEMRIEHR IR (R FE) &, HI-30025%0 T - (3%%2) o WRIRET
B (-3)%*2, RS 1.

7l J\ R Z
27 A N el K =R P VA i 5 NN i - w5 7 | T D R 2

>>> OxAF

175

>>> 010

8

>>> 001011010010
722

XEEIRIEABLAOIT S o CARARAW] ik SR IEA TR L, SR ENMlarZ,
Hitef AL ORI )

14 TE

7= MR BB IS LR (variable ). AARAEOS VoI ZEZAICZ, BWAH
L, HPython A AZ R BEAEARAR S 7 o AR RN (B ) FEE 2 pR. filn, fxn]
REABME I ARk FR3, IR T U AR «

>>> X = 3

KPR AMRAE (assignment ), FRATPRHE3RLS T2 Hx, HliFZ, UK SE (SX5)
3RHGE . SRS, SinleRis=Uh e,

>>> x * 2
6

AN T HA L35, Python B HT A4 B, XN Python s AT BRIA(EL.

JEE APython'P, 24k (FRAK) RftwFH., KFFTRX (U) HR, BREAKFIT X,
B HPlang® &k 8 K& 4, MmoPlank2”,

1.5 1&fq]
AT AR LA, AR TFEE R, (HiER) (GRS PR ) A AR WE?

O TEFFREEE FUE, PRiRfFar 42 BUUEEF Unicodebrittl, FEIFIES M “Pythonifi s 2% FM” (https://docs.python.org/

3/reference/lexical analysis.html ),
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bR b, RIABERARTE2IER, FEATTRC SN A MFHES) T printif ) MIR(EIE )
AR AR FTE? ARAT LSRR RIAAR LRV, M m g —sedifs. B, 2+ 2
BIESRZ4, Miprint(2 * 2)3TEN4, FRXFIER T MRS, DB Z A AL ] REIFER
2 W

>>> 2 %2

4

>>> print(2 * 2)
4

TESSH SRS RTINS P B RS 28 SR BT AR 2251, (E 2 A RS SRRk
AMEFTER R (TENR R reproRBNE, FENIEZ1.10.3%7 ), SR, 7EPython , LI
AR . AT A A AT QI R A B A RS R A TR . DURRE 2 * 5%
FRAWAEREF A AEFIER", (AFERF T Sprint (2 * 2)KHTENSE 5.

EE printERER —ARHK (XBERFEEEF@AL ), BT @EIGprintid e L%
A FHGRAA . EPython 2x ¥, printt —4ciE6), R EWRATIP 6 N EAE A RSO E R 16
%‘Iklo

WRIRAERS, AR KR 20 I S TR A AR R, BN IR A H s
fi R TED (B

>>> X =3
>>>

PATIAE A G, S H AU R FUR R Bn n 7, (B T —2 1k A —4 4 oxi
Bz, SE3ASCEC, TR, RFTA TR — RARHIE . AT SdRiE. Biln, BEE
AR AR, TiiprintiB AU B RS SR

TCRAEAT AZiFE 5 o, B AR Al AR e 2T A, BUARIX — KUK AT REXELL 55 BT
ARG AR (LTSGR ) ©, HE R TR M e
ELREERAEEA T

filtn, EMERAARTE Y R4, REHEEX * yaE Ry e, Pk, #wERF
W, VREELLAS RN A B, T AE R st T e TR (3810 (e

@O EAFIKA I LPATLERAE . TR, B E R ARE, WA BRE. BB
TTitash, B HAEMIER .

@ HIER, XELS X7 LTI EIFERHHTE R T, MR R M T LA, 24
AR — A, RABBEE SR T % —ai.



1.6 ZREA P HA 7

1.6 FKEAFEA

AL, 25 A I O R MIE AL e A E AT BT 598, R ar i AU S R Y
{H, "EEARNERNTARE R FEYE? fRa HNERAN S S MERNA, ARG? RO,

PR IFE Y I REME B AR, TGk BN - xR PR - 2 AU ME . A TRBBRA
(PR nput (R JAHF B TRA 3 5 241 PR AR ).

>>> input("The meaning of life: ")

The meaning of life: 42

2

XA E AR AT T —4T (input(...)), BEFTENFAFH "The meaning of life:",
PR ARIRLEOE B o BRI A& 4 XA Einput (LISCREEFERF BRI &9,
ARG — AT B A SITEN K o B G in bl AT ER RO B, WIS — A BRI 7R 1]«

>>> x = input("x: ")

X: 34

>>> y = input("y: ")

y: 42

>>> print(int(x) * int(y))
1428

T EdfEPythond2 /R AT (>>> ) THIARER], TR HBCESZENRRF T, JHiEH 4t
PR (34M142 ) 3XKE, XAFERFEFTENSS 1428, HIETARPANEOTRF, 7EXFMEN T,
PRYR SRR P I JC RS A X BB, X ?

FE KRR AMARIG S, LR P ARSHATE, EAEIRMRAN T XEARFS .
1.8 H A28 4o T XA,

FBERMR: ifiEA)

A¥RFIRAR, ZERTHRLRALINESEANBHNE.: ifide, @il AifiE
&), LR AR PATA R NRE (5 —5E8 ) o — AR RAMFZ S (==
RamegAREmb S, KA, MEEASRARANAFT. (—AF5 A TR, E2F5? )

A EITER, BARLETS, $EEE@mGES ST,

>>> if 1 == 2: print('One equals two")

>>> if 1 == 1: print('One equals one')

6Hé equals one

>>>

Bk R R H AR, AR AR R, HATE e @eiE s (X 2R —FprintiE
8). BEREENH LA, ERAXNMBERE TMAIfEG G, &FZEmRe 48T RIUTE
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(P RAFEESTANS) .

H, 4R EZtineddm a2 A54r A v ey BaTat iR, T A TiEaghs St R
A

if time % 60 == 0: print('On the hour!")

1.7 R
|3 T IRITERAE () R BUFREERE, b7 b, WA ASE AT, 1T & Epow.

>>> 2 ¥k 3

8

>>> pow(2, 3)
8

PRECI AN/ NIRRT DR TR E R4 . Pythonfe fit TARZ si%l, TTHIRSEMARZ st
MFES5 o SEbr b, ARULAT LA O S PR (OB 7R 5 T FRAR A 4 ), DRI BA1 T3 R pow S
HEPRBFR I R E R

BET— A GIIRRE G pR B B R e AR E R IESES (IXHLE2MI3), gk el —>
. ST BRI —AME, FEfRREN, AT e R ARTEEA R,
SEBR L, AR ATEE T e RO R S AT A 2 5 B R A 2 ik X OB AT 1o ol T e St I ).

>>> 10 + pow(2, 3 * 5) / 3.0
10932.666666666666

A2 NERBOTH TREEUERIEA . G, absTHELXIE, roundFiF s BN 52
BRI B AL

>>> abs(-10)

10

>>>2// 3

0

>>> round(2 / 3)
1.0

TR RSA AR 22 5] . BB JE ) T RI%E, i round 54 ) B 230 B8, e
AR HEUT T (RS B AN SR ZOR 45 R T R, i anfe 80087 Ban, JRENE R 4R
#5°432.9, AR AMER T BEEN32, B R A 332 . Pythond It T 58 BX AT 55 1 bR
Hifloor, (HIRANREEIEMHT, FOMERZIRA M RE—E, W Esidh,

1.8 1Rk
AR AP, B S AR LY B Python T BE . S AR, ]l FHARE Ay S

@ pREE b RS, (AFEXFEOLT , K20 s R [
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import. Hij— 7 HE I REfloor f & TERE Hemathrh

>>> import math
>>> math.floor(32.9)
32

IEEE PR TAEEH . FRATEH import S AR, FiLUmodule. functionf 5 Al FAR H
H PR . Xk LA TR 5, AR AT TRAL R input IR BUEAREE , B U540k
R

>>> int(32.9)
32

a
do s

EA— R B, T TFHBRER  destrdefloat., TFRE, TMFARE R, @
k. EWBERP G @B FMMANL,

pd

Fitmathiffu & Hfth JLAMRAE RS, BN, ceilS5floorA)e, 1R IBIKFaiZE T4 %L
i/ INEE R

>>> math.ceil(32.3)

33
>>> math.ceil(32)
32

WA E A DR RIS A AN [E) 44 pREL, AR T BEAAEBRCE FH R B RS e it 4, 77
XAES T, Al a2 import i 40~ ASFh .

>>> from math import sqrt
>>> sqrt(9)
3.0

1 A4 impor t 28 Flifrom module import function, WIZEVEFH pREH AN EARERATEE

BR FELE, TEALEZ RN BHK (AR KI5 PythonTE ), thATHALE 4) foo =
math.sqrt/s, skt T4 M fook it H-Ftk, #l4e, foo(4)94ER #42.0,

1.8.1 cmath F1E%
PR sqrt HTFTRESE R . N HSREF M E R — N 15 0 .

>>> from math import sqrt
>>> sqrt(-1)
Traceback (most recent call last):

ValueError: math domain error

TERLEG L, 48R

>>> sqrt(-1)
nan




10 %1% Bk bEF. Hahsen

EE nanEA4ZRA L, 392 “dEHME” (not a number ).

URFA AR (R PR S S8, IR A OB, i GE T S~ AR
SRRF IR e, T e ST R AL A B B8 PythonbrE RS T — AL I TAab B
SRR

>>> import cmath
>>> cmath.sqrt(-1)

1]

HRERIX BEA M FHfrom ... import .... UIERMHFH T iXFPimportand:, W Joikd FHH #LpR
Bsqrte FAIXFER A FRIPEEARFEME, FIEBRAE LA I fromh A9 import Ay 4>, 75 WU W7 " ¢
H R import w4 o

LR, AL (800) 4. SHERSEMHETINTE L 1Py, X
BEARARGEX A T, B2 R A5 B 1He

>>> (1 +33) * (9 + 47)
(-3 + 313)

MIXAZRGITATHL, Python A B fit 13X 5 4 3¢

SR PythonZ AT ATEKGER, WA EHANA R ARy LH

1.8.2 [EZIAKEK

P15 Pythonz % Guido van RossumA — & GEHL, PKEOMXFERESLH I T 20 REZR
Pythonf2 it LI DI RERT, Z1& MR TINAEA LB, 44Kk, IR A AFRREIEA X BB EHL, AN
it GuidofRAAN , JE & B future_ ikPythonHL& THEHLAHR /3 DfE . % TPython JHiA
SCRE, ABARIRKG BUOARHEL GRS 73 T RE , RAT XMEEERE T A . X —RURTEL 3T E &I
P, AR5 AR 2 R M,

1.9 REFHNTIERF

L H A SH AR Python 58 52—, B ILRBENE S MR ey 58 L) R 24 i Python,
BT R RRORAE TS 5 0 TAE R, Rl R mT Y SR, SERIR A B R, R
'S B PT A ARG ERE 2% o IRIZ BAn RS H O Rl NERRES T TIVRRIT o AT R anfer ik
BGX A R

B, IREBE—A RGBSR —— 2L T TR TR ORI FIMicrosoft WordZ 2
B, (EANSRARBE A 2 RE AR, 45 b LASESCAS IR 5 sBRAEACRS ) QSRR B9 2 IDLE,
MRS REIZ T, TEXFMHN T, R ikPSEfiFile >New File, BOREHT i — N wbassr 1, Hrp
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WA AR, B, MAWT: _
print("Hello, world!")
TR, EEEHFile~SaveRAFAFET (HATHUE— AU S ). 55 W S AE LUS
REfE BN Ty, IR A4, Wihello.py (97 /B4 py[REZL ),
PRAFET T TEARESCPAAL SRR P I E . ARG T, BEHSEAFile~>Open®E HifT . #
A LLBFT X MRE T, RS2 i Run—Run Module, ( AR A ZIDLE, iS5
A7, T N SRR B TR )
ZEBANTWE? TEfERRRS T TP FTED THello, world!, XIFZFRMTAHZAYLEH . MR
FIRRAS, R RAT AT BEIH S, BB I, "R Rt O e [n 425
TR, BIAY TR AT XA

name = input("What is your name? ")
print("Hello, " + name + "!1")

R ATIX A A (B T YetfAr ), FRrefBede s a2 R R 5 8 .

What is your name?

WAVRI AT (AGumby ) IR 425, AREE BIZERUT T A N2
Hello, Gumby!

SEARERLEDNL

%5 L wp A, printiEQRA R, BAILFEEFTHRT TN, o RIRE KR
M F AR, B A S A Bk turtle, BEIAT BEELE K, W RIREAIZATIDLE, %t
AR XA, CAERAE B AR B (M RAITI UK ) o BF, BB AT A 0
SR, AR2iRiE R iR R, XARMCT IR K 89 7 12,

from turtle import *

BT ETAE AR B RGeSk RS B importiE 4], VAR R SN B R 3L,

HBOLEENESRATBELHINEA, IHNBATHRFGERE, BTG LG4
- R A, B, EAPBEAZL G — RAEL, TBIHALILT RIEFLELELM L
BHEFE AR B B T 09 209K . Ak turtleib RAEBAEMZI AWM BEA, Hlde, TEGRDETT
AT~ Z A

forward(100)

left(120)

forward(100)

left(120)

forward(100)

Ie RARBATX LR, FRIA—AHEFa, LPA—ANEH “EHE” Rz, i
BEYEGTHHRE, ZHBLERR, T MApenup(); ZRHBLEHAT, TIA
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pendown(). &7 MHAbega4, HAE “PythonZE A% FH” 494852385 (https://docs.python.
org/3/library/turtle.html ) . %7 fhefTAE, 2K AEM L% & &G % B % (turtle graphic ) .
FJELAMAE, RTREMNEGAEESERT X printi&d) . AL X AEGAR KN
FAREP, RIEEREZINEZEREEFN B — LA RRBEEN, Hlde, dofTAEN T
5] ¥ 8% %o, BB A A 4r-4-forwardAnleft, dnfTL8INAE (MAREZAH ) AR TR i
VR H SN A RKETARR M IE S AT

1.9.1 MSLIR/RFFIEIT Python BIA

e b, BRFRITSA 2. H5E, REIRTTIT T DOSE HEUNIX shell, JfUIHE] T
Pythonr] #4417 3CF ( #EWindowsH! Apython.exe, TEUNIXH Kypython ) ki 0] $47 SCHR T FE Y
H g AR T AR B PATHR ({G&E T Windows ) ¥ B4k, BERT— T HIEA (hello.py ) 7
EEMATHSE . R FIRAME, Bl 7E WindowsH 5 40 a5 2 R TiX AN A «

C:\>python hello.py

TEUNIXZGEr, Al T4
$ python hello.py

WpRprL, e E—Hn, HERGHRRITARN,

1.9.2 ULHIARGEBIEF—HF

TERLEREIL T, A EAES R PIT HALRLY (A Webi YT 25 5 SCA S 4 ) — 317 Python
JAAS, e i P Pythonfi# By . UNIXHRHE 1 S8l A B bR AOARIET 20 TEBIA SR —
TTLLFSF P54 (FR Apound bangilshebang ) FFif, FH-7EE i Hi+E & T X A A T B (R FE 1
(X HUEPython ) BYZEXFAE . RIMEVRXNE— A KIIE, Rk R i S A 2R —17,
HEATEUNIXH RS T AR -

#!/usr/bin/env python

A Python A FAHAMTT, IXERKILARREBRIa A T @R e —HRa A . AR 2ede T
ZA A Python, AT T BAARR AT $AAT 30144 (Aipython3 ) ¥ ffepython.,

TR —RRB T, B b 250 HAR BT AT«

$ chmod a+x hello.py

BUE, TRUE N AR RatT e (BOE 50T H A & T et ).

$ hello.py

WG, 220 ] /hello.py, SXAEYHT A (L) REELEHRITHAS PIRHEH (7

@ WRARFEAEE A, TRABKE1.9.1797, X — T IAEAN RIS ER M.
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SRS B 2 SRR T AR ST A ). _
UARARIERE, ISR T E A 4 IR 44 py, flHE R ARl AR
MRWEZanATHE

TEWindowsH?, §J44 py e b IAGE B RE F — R SCHETTE o 1 2Bt A — 19 PR A ST
Fhello.py. WIERIERHIZEE T Python, SCHATH—1DOSHE H, Hri @& $&/R15 8 What is your
name?", SRIMT, XHGETTREFAAAE— AV AL TS, BPE CORST RISCHT, RARASRA K
IR IR NP AR TR RISCH] . 22aUBSUEA, TEREE I T 1UsfT

input("Press <enter>")

UEE AT I A IR . DOSHI LI 4T F %

What is your name? Gumby
Hello, Gumby!
Press <enter>

SEURTRE I S, B LA SERISCH], DUNTRERPEE R T .
1.9.3 R
TEPython, J-5 (#) HERek: 7EfU, SR mBT R ErA WA g2 . (X

S Python i B A A B T Y /ust/bin/envRAE R BT TE . ) R & — il .
# ATep A9 R K

print(2 * pi * radius)

BT TR R A D) B . XA SR UL, ER g 3 i Sk e 1 G
TR . PR BN AT Y B B TRBIERE”, (B — SN A SE A IR PP D1 Y J4E
fiffde “WURERDRKE, BAFERLIRMAME" . RS L EMAY, ANEEE YRS IRA
SAAFHIE R . TTHMEZ MTEREAINEAT . pln, FidMUESHRERRASEZ AR

#ORIA P ELE T
user_name = input("What is your name?")

FEARAELL S, AR ORACHS B E AT e ) T3 . r=EPython/&— R RidiE =, B
RS S o TER T
1.10 Fff&H
Bi— RS "Hello, " + name + "!"JBATAREWE? AZEMRE—MEEF RS IR,
print("Hello, world!")

@ S A5 2R TR0 ARV R 50 LA R (W Py thonff B 25 o 141, EmacOSHY, WSS (f FHIDLEAA#IY
Xl SCARRE RS EIDLEACRD St 25 FP T 2
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SRR ORI AR P IT R, (MSUR IR A 4 i AR TAE R, RV ¥4R T printif
AR FEARFHRCE R R 23 ), fH " Hello, world! " AHAWE? Xi&—A~FFFE (string ),
JLT- T B Python ) 7 A AT R I B 52 . FAF R g AR Z , (A R ZHR IR —BOUR,
A A] “Hello, world!”

1.10.1 B5|SFEFRUKIGISHEX
SRR, AR

>>> "Hello, world!"
'Hello, world!'

FERXA RIS AT REL RIS . PythonfEATERFAFERAT, IS S HAR R, 1
AL BRG] o XA 22200 ? HSBA 225

>>> 'Hello, world!"
'Hello, world!'

DR RG], SRS ME . BRI, J9fTfRl S5 s S XG5 0é o
TEALERGOL T, XATRESA .

>>> "let's go!"

"Let's go!"

>>> '"Hello, world!" she said'
'"Hello, world!" she said'

TE L, H— TR s — D R51S X M, nREFRZ s A ),
BEAREF S A B AT A S, T U R Rt (O X P S B TE A Y )

>>> 'let's gol'
SyntaxError: invalid syntax

TERXH, FRFER R Let”, PIHPython ANKITE Anfef AL BRS THT s ( SEMERR UL YHTF T4 T 1Y
M ).

BT TGS, NI G S B P AT R R, SRR —FE ., 52
Prt, IFAR AU GV I T I 508 ). n AT RRHT (V) X515 #5475 3,
RS

>>> 'Let\'s gol!’
"Let's gol"

X KEPythonE W P E] 975 | S/ AT R Y — 000, AR AT ER AR ARG . AR,
PythonfTENIX AN FAFERIS, IR 7 X5 SR HAR R . SIRBUHS—FE, T X515 AR
FERYRE PR

>>> "\"Hello, world!\" she said"
'"Hello, world!" she said'

FBOXRERT G| S AT SRA T, HAA SR B0 N TR BN, e 5 R i & 55|
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BRAEIE (A1 Let\'s say "Hello, world! ™' ) i, HISEA I RMTHEATHE X, %I _

FE ORMT RAAL? REATEERER, EXSHEAT, TAIEAKRFFEFRREF
8 (TR R HAFAE ) R fE AR AL,

1.10.2 HHEEFS
WAL FRFTR A KL # R0, KF 5 — IR TR =

>>> "Let's say " '"Hello, world!™'
"Let\'s say "Hello, world!™'

FAKYCH A TSR, TiTPython P B0 ERTHHERDK T (AIFH— AT ), EAMHL
AL, AR SR, (IR R AT SRR, SRR

>>> X = "Hello, "

>>> y = "world!"

>>> Xy

SyntaxError: invalid syntax

Bl 5 2, X A AR R AT 20, EEE AR s P 2. i8Rz 9
BEF AT LB BRI —#E, e TAR N

>>> "Hello, " + "world!"

'Hello, world!"'

>>> x = "Hello, "

>>> y = "world!"

> X + Y
'Hello, world!"’

1.10.3 FHFHEFRIN str # repr

Pythond T ENFTA AT RS, #RFIS o4 HAEE o VR BB AL iy I s () A B T X — i 31X
Je K A Pythond TENE I, PR HAEMRM PARE T, MR B P BRI (HaR R H]
print, ZEFEAIA,

>>> "Hello, world!"

'Hello, world!"'

>>> print("Hello, world!")
Hello, world!

UARFIN_E SR BATRT RS\, 22 B4 I

>>> "Hello,\nworld!"
'Hello, \nworld!"

>>> print("Hello, \nworld!")
Hello,

world!
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38 3 PR R LR R T 749 5 o AT 0 ] BB tr Rl repr  EL B I BRI
il s trhg LA By O R O P RERS BRI AR . I, T AR R T A A
AR FAT . SR, B Hrepritt, 3% SFAHER A PythonFk R F R .

>>> print(repr("Hello,\nworld!"))
'Hello,\nworld!"

>>> print(str("Hello, \nworld!"))
Hello,

world!

1.104 KFEFE. REFEFEMED

A — SR AT R R = BN, A —FhRRa A T T 3ROR A SR TR B
FHLFAF R (KFEFBMREFFE) . M TEERRNT T, Python 2i8 44t T —Fp&
HIMFRRIE, 455 A Unicode P47 # . IXAMBTEIMAEMORE T, (H22 4, I #EPython 31,
ER B 45 A0 2: Unicode 47 52 o Python 3385 | A T —FgriEyk, FFRA KREA Y T2 745
BRI, IREES], EAPUnicodemS )T TH , XX GARIAIHE EE A E.

1. KFHF &

BRI (BT ), " =51 (A E5E545 ),

print('''This is a very long string. It continues here.
And it's not over yet. "Hello, world!"
Still here.''")

WA =G, Ittt like this""" o IEHE, XL RAS R IRIFOR FAF R IR
SR BT, TR AR S i & a5 HG 1S, T i BORMT#E 79 S

2R FAFRSA LTS S5, REEATREM YA, BA A BAT AL, Bk 2
B, Bldn, 4R %5 he FARAD,
print("Hello, \ world!")
€ HAr¥rHello, world!, XAPALIEF kLA T ALK ES,

> 14+ 2+ \
4+5
12
>>> print \
('Hello, world")
Hello, world

2. RIAF TR
JERA AT RN AR IR 7 sUR B R, PRI E A 6 00 FARA . FEs A e, Rt
FLIRE R A (O BN PRI TEE X, AEARBEREE 747 rP L 5 A LR B 5 B 745 i,

O 5br b, Bint—FE, stri@—42, {Hrepr/2— %L,
@ B IEMFRLN, FIRFRFBRREH, SO ERE10= MmN 4,
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VRELFE B NG R TRE, IR T TR 5245 E vl A 407 45 _
>>> print('Hello,\nworld!")
Hello,
world!

PO HEL, BERALEN T, AR ERZER . RS AR TP A \nlg? filan,
PR AT BEZAE 747 5 AL DOS A5 C:\nowhere

>>> path = 'C:\nowhere'
>>> path
"C:\nowhere'

AR BN, (AR A TER R, wiss B,

>>> print(path)
C:
owhere

BOFARRAE RIS R, AR ARIE AT AW BORMTIA B B4 75% 3L

>>> print('C:\\nowhere")
C:\nowhere

ARLE, (HXFFARK B, K7 Z Al R 1 SRR

path = 'C:\\Program Files\\fnord\\foo\\bar\\baz\\frozz\\bozz'

TEXFEAIREOLT , UG FATER TR I, O BEATIRAAR 20 OB ACR IR AL B, T2 ik
FAF AL IR D AR OR R

>>> print(r'C:\nowhere")

C:\nowhere

>>> print(r'C:\Program Files\fnord\foo\bar\baz\frozz\bozz")
C:\Program Files\fnord\foo\bar\baz\frozz\bozz

UWARFT L, JRG 57 B AT R e R o B TR UG T4 H P aL SR T 54T, IXREURIE
Wi, — IS, 515 ZE0E TR T S, RO TR T T IRA 4% SCRY BORMT R 75
TERZAR TR H .

>>> print(r'Let\'s go!")
Let\'s go!

TN, IR TAFERARE LI RORATES R . Ml 5 2, AT B B RS — DA R
BT, BRABARG AT SO (IHBEATHE U, 1T 5% SO SORTHORE 2 545 # 1— 00 Do AR
A —A7s B, X — aSNTZIE M 2 WA o AR — 545 (A TA G S AT IR 545 ) N
SRV, HARX HEATH X, Python i W49 e e 5 21 e 245

>>> print(r"This is illegal\")
SyntaxError: EOL while scanning string literal

AP, EASRESR E U Z R AR AT R CINUSORATSS B RYDOSERAE ), 1%
e Iple? AT T REEY, NOZRENSE B VR RIS AN, (B REAE IR SORMT A
b e s N TP M AN



18 %1% Mk bF. Laksein

>>> print(r'C:\Program Files\foo\bar' '\\')
C:\Program Files\foo\bar\

HEE, BEREFARE, RS S80GSR AR, S nl A =5 S R

3. Unicode. bytes#ibytearray

Python 74 H4ii F UnicodeZm i K 38 A . X K ZH0 AR PR U, X — S5 eE iy,
R URARIE R, PTBkARTY, SRR B R o X £, SR, 28T Ab PR 5 RSCA SO Y
PythonfUiSfRZ , KEWE— F AT ZDASAHT AR,

KEN T, 4 Unicode PATARH— M55, (code point ) Frn, 1A 5 2 Unicodebr i 45 551
T E AT o X ERBERE LUE(T ISR RE IR B 7 SRR 1291 SCE R G By 1254~
ERERF . MR, BTITENEESATTRRE S LT, A —FPEE 2 Unicode =45 1938 H
PL BRI 168 3207 i oS i il & (4 Hm B R\ s\ ) 3035 8 45 19 Unicode 44 FR
(\N{ name} ).

>>> "\uooC6"

e

>>> "\UOOO1F60A"

e

>>> "This is a cat: \N{Cat}"

'This is a cat: ‘

BB T Unicodef s AR, ATLE M _EAH A DGR FAF IR T4 &R, TSR
ERIMEL, Anhttp://unicode-table.com.,

Unicode W FLEARMI B, Aok T —2ePkik, Hrhz —RHmEneE, ENFMiERT, T
MR D i T (0F11) Foniy (XEBFRSNA—4, RIIFETS), FAFEpUAFsh,
FEEINCAEREE T, X FENRLRE, MAAPRALEENFIIME . M 5CHET HIRE
DL SCARE ASC sl i Mg BB g ik 2, Pythonf (it T BRI AZRAY . A0 25 [ bytes
M ASffbytearray, UNSRFFEE, W] HiEAEDbytesXER CMAEFZRTH ), k2l HATZEDb

>>> b'Hello, world!"'
b'Hello, world!'

SR, 1535 HBEFR/R256 A FIIME , B UnicodebrifE A ESR 2RI, Python bytes i H
SCRFASCIARME T A 1284 F4F, AR I A 128 MELA IR SUF SN FoR, in\xfors 7Sk hilE
0xf0 ( HI240 ),

ME— [ 22 A G- AE T 0l A SRR BBE, A0k B RS &tk EF—F, 4HRASCIH
Unicodee S IWAR AR BB FAF Z [ it , (HAFTEAIRAN 225 Unicodeh s (i HIE B0
SR, T ASCIIFAF A X R BB H Z IR e Y, X — SR O B2, Rz —
HHR0 ~ 255 TSN I EC (B R B e Y, LA AT HLshZs 0], [l 12 )
TEOUATR AT« EERK R 05 3 A L A ST BEAN 0T 47 o 2 PR AN AE
FHMRRE R RS ( REX B TS, BByl ), 1 HIAnl feiR %45 (). sk
o T A A A R [R50 1 T A T, S P 3] SCAR T BB A A AR LR 4L S
SRR LT, A —FiUnicode bRt &3 TX A5 Y, BRtEUTF-32 (3207 5% —4ifidih
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4%, Unicode Transformation Format 32 bits ), {HANRAR FEL AR A E M LW ILES
FERSCAR, B X R g AR IR 2823 )

SR, A —FPAEE I A= A R34, MR A K is, BIXFARFE 07
5, AR RS B A Tt . X PRty 2 2 F AL /S K enneth ThompsonZ T,
AL XRS5 RS ], SRR R TR A ) s R 23R W 8k, A
> TAE R —FEY . HARMBUE, AT B it nsd, MR FHASCIIZRAY, LAE 552 IH M) R G
255 AR FATEX MERINFRF, MRS (RER61) #1745, T mikdi FJASCIL,
UTF-8FUTF-324a i 45 Hr 5 4 Fby tes .

>>> "Hello, world!".encode("ASCII")

b'Hello, world!"

>>> "Hello, world!".encode("UTF-8")

b'Hello, world!"

>>> "Hello, world!".encode("UTF-32")

b " \xff\xfe\x00\x00H\x00\x00\x00e \x00\x00\x001\x00\x00\x001\x00\x00\x000\Xx00\X00\X00, \X00\
X00\X00 \X00\x00\x00Ww\x00\x00\x000\x00\x00\x001 \x00\x00\x001\x00\x00\x00d\x00\x00\x00 ! \x00\
x00\x00'

MR, TR GRS B SE RN, B AR — g A R KR 2 . FRE —1
ENE

>>> len("How long is this?".encode("UTF-8"))
17
>>> len("How long is this?".encode("UTF-32"))
72

HEFRF P AT F T4, ASCIDRIUTF-822 [H] 1) 22 HIfE @B H ok T

>>> "Helld, werld!".encode("ASCII")
Traceback (most recent call last):

UnicodeEncodeError: 'ascii' codec can't encode character '\xe6' in position 1: ordinal not
in range(128)

WA AN Y B A X B ASCI RS, AN 45 g FHASCIZmAY ( SXAER IR I 1S & 208
#]), nHencodef 2l — 1S, HIFEUMATAL PR, XS EEIN Astrict, (HADEHAE
AR HANAE, DLZWE BN TE ASCILER ) 45 .

>>> "Hella, werld!".encode("ASCII", "ignore")

b'H11, wrld!"

>>> "Helld, werld!".encode("ASCII", "replace")

b'H?11?, werld!"

>>> "Helld, werld!".encode("ASCII", "backslashreplace")
b'H\\xe611\\xe5, w\\xf8rld!"

>>> "Helld, werld!".encode("ASCII", "xmlcharrefreplace")
b'H&#230;118#229;, w&i#248;rld!"

JVPERAER T, e HUTE-8. F32 1, B 2B A A4

O e —FEENESTTE, N A IES TR M E RS TR
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>>> "Helld, werld!".encode()
b'H\xc3\xa611\xc3\xa5, w\xc3\xb8rld!"

XA FHello, world!, g REKLE; (HAEFFHUTF-324mt5 0}, 25 R—FEK .
TR RS Fbytes, [RREL Kby tesifhD h T4 H

>>> b'H\xc3\xa611\xc3\xa5, w\xc3\xb8rld!'.decode()
'Helld, werld!'

SiH—FE, BN RUTF-8, RATHe @ HAbZmhS, HAnids e g A e, K
FETRTE B SR B —HEELIS . bytes XA B ANHE (I B2 R At , PRI /RA 0 B 37 BR IR X
—A’\J_:_';O

AN 7 ikencode fldecode, 1 ELEZB by tes sty (BIF4FH ) X144, WF PR

>>> bytes("Hella, werld!", encoding="utf-8")
b"H\xc3\xab611\xc3\xa5, w\xc3\xb8rld!"

>>> str(b'H\xc3\xab11\xc3\xa5, w\xc3\xb8rld!"', encoding="utf-8")
'Hella, werld!'

XAy B B 2, PR HIE S T4 H ey tes BUXT G 8 THRAS 2RI, (AT A7
AR . — A AR, RN BN T A BB

S A I e B R 2 — 2, M SUCARAEERIRE R SR . SR, Pythond@ LAY S04
PLHE 2B VR 8 X 7 T AR RSOl A R UTF-84 , 005 1O SR FI AR 1 )
Ao ARG AR I R A SCAAR B T LAY, id B SO R A9 ] BE R A Rt . ZEXAMIFOL T, X
PR R JE A T R A S . RARARE AN T f# PythonH ) Unicode, 152
FELESCR A SCIZ EHHOWTOR 4,

FE ORRALAAMGD, BRI GALRUTF-8% 2, 4o RARBALIA AL 5 (Flde, 4o R
ARAL R 8 SCA I 450 250 JF) FoA 230 Py R A4 RARAD, ), ST R A o8 AR R AR
# -*- coding: encoding name -*-

¥ E P #gencoding namedk i A AR-B4E R 09 AL ( KD BHRAT ), deutf-8% latin-1,

)5, Pythonif$24it T bytearray, ‘E/&bytesH AR R, MEFE L UL, ERtiGEn &k
B AT R ——H LA R R ARREIS MY . SR, bytearray HSt AER M M BT, ik
VERZEFRF B RS P AN A B, BRI 2R, A0S 2 M0 ~ 255091E
P, ZEHATAF, DA Hord KL F#{E (ordinal value ),

>>> x = bytearray(b"Hello!")
>>> x[1] = ord(b"u")

>>> X

bytearray(b'Hullo!")

(D %2 Whttps://docs.python.org/3/howto/unicode.html ,
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111 I\ _

RENRANNBRE, TREBERESDNTHA, HHEEE TR

0O Bk BRusEs, SURIRa s s iEss . WA Lk, S5 THEHLER T st
AT VLR R ATE S (WPython ) iR —FhE . XA HLER AU HOFA B FR 32
Fr, EEhFEARE .

QO FiARX: KA BFN—E65r, G5F—ME. B, 2 + 28— 1R, 45580
4o TRPAFGANMHBER (A+a%) FMEH (Wpow) KFEMEE (W28"Hello" ) 4
AEEEEN, EidHARRNIAR, TREEAEER, W2 +2) *3 - 1), £
BRI ST E.

QT8 FHEFREMNSHK, BidRE, P ERAZ R, Wx =2, WREE—FEG.

Q A AR AN TR B R . SRR T RE R B uAs i R ), K
ZEITENRIGHE E (Mprint(“Hello, world!™) ). FAMHEHITRE HABES .

Q K. PythonrRECRMITHF R, BN REREZSE, IFHRIEZER (FEE6F ) hE
H 28 SCRRET, oK & B0 R PR BT AR IR IR AR 2 551 ).

O &R, B R, ALl AN PEY EPython I INfE, BN, Hitkmathfd & ZMEA
FH R

O R Rl TS | A7 AZ 1 TPythonf) 7 .

Q FFH: FARIEFRE, SN E—BOSUR, o755 fUnicodefid 2R 1)
SR, XFFAFR, WEEINIIRNARE . KRN TIREFRFRRER IR, F35

PRV 2SS ) E R

1111 AENTERHEY
% woo@

abs (number) 1R [ E B 4 R (D
bytes(string, encoding[, errors]) R AT BT AD , I LU A7 U B R
cmath. sqrt (number) R ERFIFAR s AT
loat (object) ST S e
help([object]) FeptssE RE A
input (prompt) PLEAE R 14y 23R BUH A
int(object) T A5 R B B
math.ceil(number) DL s ity 75 2GR [l ) 50 fr 25
math. floor (nunber) DA A )7 2 ] F RSG5
math.sqrt(number) BT ARBEF T
pow(x, y[, z]) B FIX A IR 7 X ZSRASE 1 2 SR

print(object, ...) BBt SSATEN R, I M iR
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(&)
& K R
repr(object) IR I8 R (B ) A R R
round(number[, ndigits]) WU HARIRE MRS, IEAF A ST A7 A SR %L
str(object) WIS 7T . A THbytesit, TTHEEamIL AR5

TE L3R, Jrh S S BOE TR .

1.11.2 Fis

I AFIEKEEATIE , ARG GE LI N E . BHRATH o 130K > A fa B
(A0 A MR IRRIEEE, IR, AR B EA ], 735, VRiEH EIRA >

T TESSE, R EIRAML IR, S T R e O



Hl|ZF=FITLE

ARERGA B FEE . BUREEH , BRI (i ges ) AR rEdE
JCE (W%, P70 2 HAWEEELER ) 456 . 7EPython , AR AR 454 M 51 ( sequence )
JFEHI RS TR A S, A BRG], KPS ocRMETIR0, HoATTERNES]
R, RIS, FEAEFE ST, WITFRGFHIT Rt RS, (ENOTFIGTS AT T35
TR E . XWAE AR, FefaTRZERFIRE, FANREIFZRITPIIREICRNOE, K
AIRRIA X g5 U ik, (HRRECE &, IR YU 2T 15 .

AT RPN, ARG — LS T P8 (EIESIRICA] ) IERfE. Xt
PAEARIE H TA T — SR B e A4 3, N3 2 A A AT PR, THE X S EEAA
WG, BETFNEIER, BEENATARZA, SRETHecd . a2 —MRRnyal, 28
PITFHIER, HUEARREEU,

2.1 FHELR

Python N & T ZFPF51, AE H e bRy HRYMIRP . FISRAITE. 5 —Fh i Z A5
TR, BE T R R

FIRFTCHI FEARITET, SIFGEAT MBS, MOTHATT LA, X EWAE ) 3RS ] T 7%
TR IOCR BT, MOCLHE T T T 5 5 BT A (LB SUF I I TE o 28 I8 i
T HOR I JE , 5 Python Y N FR TAEJFIRANSC , X (L2 A L8 A s EuR M T 1Y J5 R T TE .
TER A o SRUTI, JUPAERTA SO0 T # T 5 FoR A TCH . —Fh A BLRK e I
TR, SORTER 4TS, TEXRMELLT, AREMHISIZORAETTH, Foy IR A R ivrE
By

TE BAL P — R YVER, FPARA . 8RR, IR RE AR IRF R N, Hrp s —1
TLR AR, M ZATCRNAER . RS FERFR (A TR HE 55 W, JFHiE S
BRI ), A4SEMRLT T XA

>>> edward = ['Edward Gumby', 42]

Fea I AL S 51, R T — A p B 2 P T A 2 51

>>> edward = ['Edward Gumby', 42]
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>>> john = ['John Smith', 50]

>>> database = [edward, john]

>>> database

[['Edward Gumby', 42], ['John Smith', 50]]

i3 Python X H—FHBLEMG A RS, L AESE (container ). HBAR LA TE AL
Ross B3 5, PR LB EBRFF) (dedlkfetin) kgt (deFi), £55)F,
HANTFAR RS, MmEBKT, EATEAA LA (Lrst), A EF4FFmit
o A—FRTEF I LTI E L, ChAES (set), FEF 05Tk,

2.2 BRAMNFEYIRE

AILMEAEEHI T RN A P51, GAEERS! . §1R . #8i0. MR RS A . Y35k, Python
AR T —SE P E PR, AT TR E A B RE LU AR RS B R MR N TR

FE A ANEZOBREXRERANE, Btk (iteration ), *T/77| 347K EokE 32
BANTERMPATH T G83E, ARERNEREE, HAES5T,

221 &35l

FEAN R T A DT R ERA S 5—— ORI o AR AT AR 2 A U] 4% O0 R -
>>> greeting = 'Hello'

>>> greeting[0]

e

HE FAEHRLOFAARGFI ., RS —ANATE, XEAFHH, RETHE-E—
®i5F, PythonZ A E MR TAFTFHAHER, A—ANFHREZROE-ANTENF
PER

XFRAZRS] (indexing )o MRATEFIRT IRIBOCR . ARSI XEH T ARSI, SR
MR TIN, Python AT (RIMIRIG—ICER ) IFIRHEZERL, P UR 5 — R A .

>>> greeting[-1]

XEF AT E T (AR PSP ), n] R TR 18RE, TR el s
ARt X SRR A FE A R AT R G A RO — R

>>> 'Hello'[1]
o
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AR PR TR B —N P31, AT B BTG [ filan, SRR HARSRIBUT i ARG
AEOYRYSEARL, FTGCR XA

>>> fourth = input('Year: ")[3]
Year: 2005 _

>>> fourth
o

AT B2-1 IR R BIRE PP ZOR IR . A (B ~12) B (B~ 31), HHE AR Y
HAr 235584 HHTEN R

RIBER2-1 R RIERH
#APARAERF. AL B RRATI kA

months = [
'January’,
'February',
'"March',
"April’,
'May',
'June’,
"July’,
"August’,
'September’,
'October’,
"November"',
'December’

]

#—AFA, EF eI~ LA

endings = ['st', 'nd', 'rd'] + 17 * ['th'] \
F['sth, 'nd', 'rd'] 47 % ['th'] A

+ ['st']
year = input('Year: ')
month = input('Month (1-12): ')
day = input('Day (1-31): ")

month_number = int(month)
day number = int(day)

#AET HATAA B GBURL, XA A IEAL KT
month_name = months[month number-1]
ordinal = day + endings[day_number-1]

print(month_name + ' ' + ordinal + ', ' + year)
XA BB T DRI T T TR «
Year: 1974

Month (1-12): 8
Day (1-31): 16
August 16th, 1974
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G — AT R AT I
222 YK

BREEHRS PRI SAILRSL, eI HTIR (slicing ) RiRRESERARILR . i,
ARG, R S0k

>>> tag = '<a href="http://www.python.org">Python web site</a>’
>>> tag[9:30]

"http://www.python.org'

>>> tag[32:-4]

'Python web site’

WARFT L, DR G TIPS B —& oy, KR g o AR E . B RIE SIS —
MILRIGS, A ARIRIA AR TRE - ICRNS S I5E TRl

>>> numbers = [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
>>> numbers[3:6] [4, 5, 6]
>>> numbers[0:1] [1]

i Z, ARBtP R RIS E RIS, PSR — PRI e R S E RN,
B2 AR ERTTR AL TTEY T M.

1. BYNES

TRBRE T R BRI R i RE = TeR, BARAT LI A i — i

>>> numbers[7:10]
[8, 9, 10]

TERXHL, RGNOEHESR IR EIAAE, (AR ks — iR e FHTE—2
JIRRLEOEE . WA T AAREMSIFEOREIT IR, AR5 .

>>> numbers[-3:-1]
(8, 9]

SR, ARG S RG— oo R . WERMHIER S0, HVRIASIZAK RS ATt — A0 i
ARERIE, SRR e

>>> numbers[-3:0]

(]

ST RN . 9 E, PATUI T ERAER, WS RG R MR ML TE AR
SlFEERTRET (TEXH, BECE3AN TR THE IR ), S0P, HEIRRE
EH—FRS . WRVIREERTIFIIRE, T — AR5,

>>> numbers[-3:]
[8, 9, 10]

FIRE, WERVIA IR TSRk, A — RG],

>>> numbers|:3]
[1, 2, 3]
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b b, EEREEAFEI, ADRE ARG AR

>>> numbers[:]
[1, 2,3, 4,5,6, 7,8, 9, 10]

PR 2.2V, SR A—NURL, P, (xams A GO
URLZE{E Fhttp://www.somedomainname.com., )

KEBFEH2-2 YRR
# AEMAFhttp://www. something. com&gURL ¥ 32 B &

url = input('Please enter the URL:")
domain = url[11:-4]

print("Domain name: " + domain)
AP IISA T DL T T TR :

Please enter the URL: http://www.python.org
Domain name: python

2. EXHISK

HATYI R #ERT, R0 pa st i A s, (iR A s — 28k, K, 7
WU RH, RN, XEREN—DITCEBR T 100K, WY A S S LS Z 8 Br
HILH,

>>> numbers[0:10:1]
[1, 2, 3, 4,5, 6,7, 8,9, 10]

TERXARBIR, 485 T 55— 80 RATRERE R T, X B TR R ER PR
T, fkid—LteoizR . BN, HROp2mE, K R SRZ G2 AR — LR Sl — iR

>>> numbers[0:10:2]
[1, 3,5, 7, 9]
numbers[3:6:3]

[4]

WRHAEE KN, WA HRTRE S, Flan, BNFEIHERE3NCE IR, Rt
RARITT

>>> numbers[::4]
[1, 5, 9]

MR, BRARENO, BMICEFTES, (ErTLCA TR, B 2R BOCER .

>>> numbers[8:3:-1]
[9, 8, 7, 6, 5]

>>> numbers[10:0:-2]
[10, 8, 6, 4, 2]

>>> numbers[0:10:-2]
[]

>>> numbers[::-2]
[10, 8, 6, 4, 2]
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>>> numbers[5::-2]
(6, 4, 2]

>>> numbers[:5:-2]
(10, 8]

FERCFIELL T, ZEEMf AR i . RETIL, B —RIMRR AN, M AR
FINLEAEN . BRATRT, 2H— ARG — KT aTREA e AR, iR
B IRFETRR TN, PythonFa IRHIT T IEBRRIRAE : 2D RONIERN, B ABNZ T, 1
RN, ENA GBI,

223 F5IHEm
AR A AT AP o

>>> [1, 2, 3] + [4, 5, 6]
[11 2) 3) 4) 5) 6]
>>> 'Hello,"' + 'world!'
'Hello, world!'
>>> [1, 2, 3] + 'world!'
Traceback (innermost last):
File "<pyshell>", line 1, in ?
[1, 2, 3] + 'world!"
TypeError: can only concatenate list (not "string") to list
MEEVRIH R, ANREPHETIRMTFAF R, BRENERFS. —imis, AREPHEARRZE
5.

224 RE
A SRR, 4T XA TGRS -

>>> 'python' * 5

'pythonpythonpythonpythonpython'

>>> [42] * 10

(42, 42, 42, 42, 42, 42, 42, 42, 42, 42]

None. ZFIFRFNFIIAK

RIS EATT AR TGS ([1) FoRi. REQE#— 5 101I0R
MBI, (HBAEA A AE, AT RETEARRE R [42] 100 (HEHER A9k 2 [0] 10,
BRI — DS 10N F MBI SR, FEALEILT, IRATRERE IR R A AHRBEA ™ MIfH,
WNFAREBATEIN RN A2 . FERXFEOL T, AlfiiHINone. fEPythonH, NoneZ/Rft24
A . NI, EAFIRAKEIREI10, AT AR

>>> sequence = [None] * 10
>>> sequence
[None, None, None, None, None, None, None, None, None, None]

AR 52-3 P /R R P AE s LATEI— >l P AP T HE o XA ITHESL T ek, 58
FERT R BBt A TR L . XU AE IR E Z., (HEEA R THARZ . &
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ZA N RRIZAE, DR AR R B ER R AL E

RIGFEH2-3 Fo] () FeikizHmR b
AT R R R AR AT NI — A T

sentence = input("Sentence: ")

screen width = 80
text width = len(sentence)
box width = text width + 6

left_margin = (screen_width - box_width) // 2

print()

print(' ' * left_margin + '+' +
print(' ' * left_margin + '| ' +
print(' ' * left margin + '| ' +
print(' ' * left margin + '| ' +
print(' ' * left_margin + '+' +
print()

"= * (box_width-2) + '+’
'R text_width + !

sentence + !
"Nk text_width + !
'-' * (box_width-2) + '

AT A AT LI T T TR

Sentence: He's a very naughty boy!

225 RRRAEEK
TR AR B T A TE T

AN LR IR Al False, X AERIEHEAF
SAVTEAN

rp, WIEEESEA I, X

TRCATRRIBESF, AT

TR — 2 inis AT R B -

>>> permissions = 'rw'

>>> 'w' in permissions

True

>>> 'x' in permissions

False

>>> users = ['mlh', 'foo', 'bar']
>>> input('Enter your user name:
Enter your user name: mlh

True

>>> subject = '$$$ Get rich now!!
>>> '$$$" in subject

True

') in users

I $3s"

XA SRTHETHE R EAT (0
Feikw ks AT ) A AT Ehﬁm?(ﬁ;@ BOE BIAAT, IR IEARRL YA : 5 2R [P True,

R AR TR /R1E

Aii IRFEB KA
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FF3 PRA 7 A5 P A 53 B a0 ARG A w A xR S S AR AT R AR Hpermissions i o 7B
UNIXZR S, W7 ﬂiﬂzl—‘*@ifﬁl.ﬁﬁﬁﬂ%#ﬁﬁiﬁﬁﬂﬁ EANFPATAR . #2 T R iy s A
AL P ZmInE S E S TEH PR Y, XER PR L PITRE 1L 2RI IRA ] (FExX
THOLR, AIREA TR ). e — PPl FAF P A i subject B ML T FATH ' $$$", X
AT B R e s

==
“E =]
LS

M T R T, B FHB LT OA S TR ARR ., —fEmE, EEFInkE
B FHEATRFH (REMES) R A (PR FH—ATE), 12354 R,
RACOANFHARERARAEL, BT @GR T AL,

>>> 'P' in 'Python’
True

Fk, ERFHPython AT, RAEXT T4 & AT AR FHAe F—— 2 52 09
6”-4*%»%0 OLEFHE P, RALETERAEEFInAESHINFRERAT AT —AF

ARG H2-4 7 AR AP IR BLAR B — A P 24— PINGS , JEAG AR BT T2 51
RS TR (92br FR—F13) b AR B-PING XL S TR D, WA TEN 4
i 'Access granted' (ifimJ7ESH1FEIREN, IPAERSTHE 2T ),

RIBFH2-4  FIIL GEA% 7R
# R P g APING

database = [

]

['albert', '1234'],
['dilbert', '4242'],
['smith',  '7524'],
['jones',  '9843']

username = input('User name: ')
pin = input('PIN code: ')

if [username, pin] in database: print('Access granted')

KE. s/MEMREKE
NE PR Len. minFimaxfRAH, HApk%leniz PP A& TR AL, MiminHimax sl
S i MR KRB E (TR LB TES 4.6 TR “HLBGB B ST EIN44 ).

>>> numbers = [100, 34, 678]
>>> len(numbers)

3

>>> max(numbers)
678
>>> min(numbers)
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34

>>> max(2, 3)

3

>>> min(9, 3, 2, 5)
2

FT AT AR, XA NIZAR A 5 B, (RiRJm PRk sl REBISh . fEX P RIA
Hr, A FmaxcHIminiH 5 E B SLS IR, e NS Z

2.3 FIzk: Python BE A

TR GRS U 1303, AR T e HRA AT, BT EEThEsIR AR TIod My
FEERI T —FIFRE R, RIRMBSCOLNA . J35b, SIERATRZSRAINTE.

2.3.1 ER# list
YT REEBIBHINFARAS I AT, DRIE A Sef O (il F 245 SRl B e R AR A H5 B .
g, Al PR ist Y,

>>> list('Hello")
[HY, 'e', 10, 1Y, o'

TER, TS (AU TR ) FEA1isti SR,

BR ZRFANE (i BRAFOFAINE) HRAFHSE, THATEOELX:
"'.join(somelist)

HpsomelistZ 24 R, X RAH L FER? 3430 M T 509,

2.3.2 EFRHFIFRIRE

AIXSBIFRIAT A BPRIE R S, RS |, DDA DHERISE, (HIERNASZAETE
SR MBI . AT — 2B Lm0 SonRIR(E . ERICR . AU IRIE LU AdH]
PIRHTTE . GHEE, TR S BESI%. )

1. 1885I%: AxEE
BUBRIRE 5y, RS AR 150 4l R A R RT, (EA R T X = 23R RY

AT RT, MR RS 1 FoR kSR e M TR, Wix[a] = 2.

>»> x = [1, 1, 1]
>>> x[1] =2

>>> X

[1, 2, 1]

O BIPr LR, MAZRE, BIRT, XFEHIFAEE,
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FE ORRLSARAAEGTERAL, At RIVEGKE A2, SRS LT A10069TF AL,
B AE, PR KEEZ Y A101, HARAKZTI @A “None, =3 K feindst” —3,

2. MBRITE

MAN R MR TR WARE 5, R Hdelig A EIaT

>>> names = ['Alice', 'Beth', 'Cecil', 'Dee-Dee', 'Earl']

>>> del names[2]

>>> names

['Alice', 'Beth', 'Dee-Dee', 'Earl']

HEEECecilWKTHA T, MAIRMKEWMNSAL T4, FRATMBRYIZRITEIS, delififlid
AT T MBR HABARTY . ARADEHH T (S 0545 ) 124, A XX HHMFAEER, 1FH
SRS,

3. /Y RIRE

YR R —Ti SR K TIRE, MRENS4A D) A I (E LEIX T D) e S A5 T8 s

>>> name = list('Perl")

>>> name

['p', 'e', 'r', '1']

>>> name[2:] = list('ar')

>>> name

['P', 'e', 'a', 'r']

M ERARES AT, WA A ZA R R RATREA N, XA ARANTH, 439440
RIR(EAE—FERYIS? Bhschnt, HEa O R RIE, AU B o K B S AR ¥ 51 .

>>> name = list('Perl")

>>> name[1:] = list('ython")
>>> name

['P‘) ‘y‘) ‘t'J 'hl) IO‘) ‘n']

T FHO R TR A A T FEA B A U R TR DL FHBNBOCER o

>>> numbers = [1, 5]

>>> numbers[1:1] = [2, 3, 4]
>>> numbers

[1, 2, 3, 4, 5]

FERCHL, 3 BT TS0 R, MY TIERA T —AFE . RAT R S it R I B
Yk

>>> numbers

[1, 2, 3, 4, 5]

>>> numbers[1:4] = []
>>> numbers

(1, 5]

PRATREREE) T, EiRfUiS 5 del numbers[1:4]554%. BUfE, 1RnT A Q2 tT KA N1 (J5
AT VIR T .
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2.3.3 HIRFE
FERGRG (9. B, TR ) R SHRE. M, (3T E R

object.method(arguments)

Tk VA RO AR, FURAETT AR T X R A (SR 73R TR A 7 ik B
et 4 ). SRS ZA TR AR BB UC N AR Tk

1. append

Jiiappend TR — X M EIF R R .

>>> Ist = [1, 2, 3]
>>> lst.append(4)
>>> lst

[1, 2, 3, 4]

PRATBECAFRERE, AT F R B stX FEREE Y24 T, AR Z O 1istle? FIFEAJE Al LIX
FEMEY, EARATREISICA, listie— DN ERE", AURFKEDRYIFR A4 Nlist, MM
XA KA FERFERIRIRR Y, 38 H AT SRR AP I A PR T AN st45 2 FRAG A RETR I
EATAE R . B, AR AN R A M AR 51K, W] REN % Hofim 44 A prices . prices_of_eggsal
pricesOfEggs.

TIAMEER, SHAMLA R A —FE, append MBS . RS TR SR BIE
HUSHEEE, TR EAE MRS . Sl H R IRAR Y, (HA 2R . BORAEA RS
T4 4 sort P [l SR IX — i

2. clear

Jrikiclearii i iE = SR MNE o

>>> 1st = [1, 2, 3]
>>> 1st.clear()
>>> 1st

(]

KRB TFUI R MRS st ] = 1.
3. copy

Jrik copy SMHIFIFR . FrEBE, BRI H UK — ARG RIS K

>>>a = [1, 2, 3]
>»> b =a

>>> b[1] = 4

>>> a

[1, 4, 3]

FikaMbtR AR S, BLAUREbSCHR B afy B A .

D PR L, MPython 2.2/, listHEdeAl, MASEPRELT (tuplefstrgRUNLL ). B IRX T HIMITEEDL, HSH
9.3.27,
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>>>a = [1, 2, 3]
>>> b = a.copy()
>>> b[1] = 4

>>> a

[1, 2, 3]

RXITHal: Jeklist(a), ENTHALE Ha.
4. count

Ttk counti AR E ICRTES R P L T 20K
>>> ['to', 'be', 'or', 'not', 'to', 'be'].count('to")
§>> x = [[1, 2], 1, 1, [2, 1, [1, 2]]]

>>> x.count (1)

2

>>> x.count([1, 2])
1

5. extend
J7ikextend HRBEBS [FIPE 2 AMEMDINBIF FAK R, I vD R Se(E 41754 S5k d

e Tiikextend, I Z, RAIEH—DIIZORT & —1311%K.

>>>a = [1, 2, 3]
>>> b = [4, 5, 6]
>>> a.extend(b)
>>> a

[1, 2, 3, 4, 5, 6]

X ATRER AR T B, (AFAE— D EHE ], IRHUER B S a1 (X a ),

TERRLHE S, OUER Bl — 2 H P

Gl

>»>a = [1, 2, 3]
>>> b =[4, 5, 6]
>»>a+b

[1, 2, 3, 4, 5, 6]
>>> a

[1, 2, 3]

PRI L, PHE RIS R SRT— 7 Bl AR 2RISR e R, B Hadf B #ig
ST H P AU FHa MbBRIAS B — D51, I ARIRESA LT N BIRCeR

PHERZCRE Fbextend (i :

>»>a=a+b

J35h, PHERAIHEM TR, EHEASBRIERISIER . 2 SextendHRIFIACR,

TRRBIRIRG VI A, WT s

>>>a = [1, 2, 3]
>>> b = [4, 5, 6]
>>> a[len(a):] = b
>>> a

[1, 2, 3, 4, 5, 6]

XEIRAIAT, HATEEEA R
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6. index
itk indextEAR P AR EMEE IR BN RS,
>>> knights = ['We', 'are', 'the', 'knights', 'who', 'say', 'ni']
>>> knights.index('who")
4
>>> knights.index('herring"')
Traceback (innermost last):
File "<pyshell>", line 1, in ?

knights.index("herring")

ValueError: list.index(x): x not in list

TR R who I, RIVELLTRTI44L,

>>> knights[4]

‘who'
ST, $93 herring 1T S, IR MHUACBEBEAT HE A2
7. insert

Jrikinsert W — X 2H AZI 3R

>>> numbers = [1, 2, 3, 5, 6, 7]
>>> numbers.insert(3, 'four')
>>> numbers

[1) 2) 3) 'fOUI', 5) 6) 7]

Hextend—FE, WTHFIYIH BRI insert—HERALR

>>> numbers = [1, 2, 3, 5, 6, 7]
>>> numbers[3:3] = ['four']

>>> numbers

[1: 2, 3, 'four') 5, 6) 7]

XEITW, (A EERATCE S insertliE 5k .
8. pop
Jripop MFIR FPIMBR— LR CRENERF—1I0R ), JFREX—ICK.

>»>> x = [1, 2, 3]
>>> x.pop()

3

>>> X

[1, 2]

>>> X.pop(0)

1

>>> X

(2]

EE popAE—RRAS S R XA W — AN dENone A 64 5 & v ik

1 il pop T S 3 —Fifr iy UL B A5 ——A% (stack ), FRAUE — ST, R0 1E EIZ AT,
AT ETHBGE R T SR IMA R T HRSEHGE , XPONR#ESEEH (LIFO ).
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pushFlpop it K5 1552 I AR E CIMAFIEGE ) 48R Pythoni A $2ikpush, {H AT

filifHappend A B Q. JrikpopFiappend IRCRANEC, IRICFF K B A (B ) ), #3306
Mot 5 SR AR o

>>> x = [1, 2, 3]

>>> x.append(x.pop())
>>> X

[1, 2, 3]

Bx Bk utsbd (FIFO) #9PAF], T4 Minsert(o, ...)K%append, %4, AL T4k4:4%

Fappend, 12 Fpop(0)&Kpop(), —Fr ARk 2, 4 AP collections F 49
deque, A XX @e9i¥mizE, WHAMFH10F,

9. remove
J7ikremove H FHHBREE— 1 MF5 € HI TR .

>>> x = ["to', 'be', 'or', 'not', 'to', 'be']

>>> x.remove('be")

>>> X

['to', 'or', 'not', 'to', 'be']

>>> x.remove('bee')

Traceback (innermost last):

File "<pyshell>", line 1, in ?
x.remove('bee")

ValueError: list.remove(x): x not in list

UNARAT L, 3 RMIER 1O E RS — 0K, TGRSR R A e EHA TR (X

=7

TR bee' )o

THER, remove st B M HAR BHEM A Z —. A TpopiyE, BEEHIIER, HAR

EEERENE

10. reverse

JriireversefZ AR I HESIFI R P RITCR (FRADIRR R A 2B 00F ).

>>> x = [1, 2, 3]
>>> x.reverse()
>>> X

[3, 2, 1]

TR FreversefE s, (HARFUEMIE ( SremoveMsortdE 7 ik—H ).

BR R T R R K AS), TR &4reversed, XAMRHRBEEI| K, MW LA E

—ABRE (AREBFEFIFHMAR ), RTHRALUstFE =@ )33 FHH AT R
>»> x = [1, 2, 3]

>>> list(reversed(x))

[3, 2, 1]
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11. sort
Tk sort XS FI Rt HE " . wtibHE Bk X HEOR S R T Bk, i H T E T
HEZN, AR [FHEF 5 8 R AR

>>> x = [4, 6, 2, 1, 7, 9]
>>> x.sort()

>>> X

[1, 2, 4, 6, 7, 9]

BT AR T 2 MBS R MR THETE R 72, TERZEUE LT , X R T MR A 4 A SR
n, Xfappend UL ANIL ). 5 Z ok sort FAT A ULIRIXFERY, DX AT MR 2 ARk T
R, TEFEHETY 5 8 RRBIA T OR B I A6 2 SRANVS I, 5 258 s fh R =R S St #h B,
— B (EA5R ) 195 R4 XA

>> x = [4, 6, 2, 1, 7, 9]

>>> y = x.sort() # Don't do this!

>>> print(y)
None

YT sortBEsix AR BHEI{E, FA SR EJE 2 HE PR, Myt &None, S RETA
bR, ERIT R —2 ey R RIAS, fExty Ay, iR Pms.

>>> x = [4, 6, 2, 1, 7, 9]
>>> y = x.copy()

>>> y.sort()

>>> X

[4, 6, 2, 1, 7, 9]

5>y

(1, 2, 4, 6, 7, 9]

SURBIRSy AT, B RE ATy B3 [l [F— 1058 o AARBCHERY J5 B8 R4
3 —Fh 7 2R PR sorted.

>>> x = [4, 6, 2, 1, 7, 9]
>>> y = sorted(x)

>>> X

[4) 6) 2) 1) 7) 9]

>y

[1, 2, 4, 6, 7, 9]

Sehp b, XA RREOT FTFARAE S, (R R [ — A5 32

>>> sorted('Python")

['P', 'h*, 'n', 'o', "t', 'y']

WERZDWG ST R IA S P HES ,, AT Sefdi fsort (sorted ), PRI T ireverse, WAl
HS%ireverse, XHAET—/NINH,

@ Zit—41, MPython 2.3, Jridisort(fi FIINEFEE IHET M
@ pr L, ftsorted ] FHTAEM AT EAMIX G, MERIIX ST OTETRA A 41
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12. B&HF

JrsortiEZ AT IESH: keyflreverse, XS HGE H EIL ARG EM, FRNICHET
S50, BAES ST . B8 keyZ I TS %hemp: K HIR B A— N THEF AR %, SR,
AN HAEAT XA RO AW — e R B e — IR/, ek bR el —4
i, FARYE X SO TR M THEY o B, BARTE X TR T HE Y, DS Ekey BN BB Len,

>>> x = ['aardvark', 'abalone', 'acme', 'add', 'aerate']
>>> x.sort(key=1len)
>>> X

['add', 'acme', 'aerate', 'abalone', 'aardvark']
XTI — R FE S M reverse, R HAEE N —AHAH (TruediFalse, WFEASTEIELIA
), Vs RS EA A S i X 5 R A T HEY

>>> x = [4, 6, 2, 1, 7, 9]
>>> X.sort(reverse=True)
>>> X

9, 7, 6, 4, 2, 1]

PRELsortedth %% S ¥ key Mireverse, TERZIEM T, K-S Hikeydt B N—A~ A E LR EURT
Mo HeFRA-aR a2 5 & L pR%.

B R ARAELRART BHEA, TAAEIFE “Sorting Mini-HOW TO”: https://wiki.python.
org/moin/HowTo/Sorting

24 JTYH: AAMEKHIFES

HHIR—FE, LTI, ME—RZERITE T O R REIERRAY (IRATREE RS T, P H
WABEBN ). JLHIRERG L, Qe — LG HIE 50k, SR A sheld—1ood.

>»> 1, 2, 3

(1, 2, 3)

GRET L, e A BT R (IXRE H R G ).
>>> (1, 2, 3)

(1, 2, 3)

ZE TP AL S AT N A I R 55 20 .

>>> ()

0

PRuffe2xln), W om Reu & —AMERCHE? XA SRR B A —ME, Wi E
JE TN FiE 5,

>>> 42

42

>>> 42,
(42,)



2.5 & 39

>>> (42,)
(42,)

RGP R PIRIE R TN, AR — /R BIRA B G TTA . 125 BCHEE, fU
{EJHEHE SFEAE M (42) 54258 253 BTN E—MES, FResE esrk RikArfE.

>>> 3 % (40 + 2)
126

>>> 3 % (40 + 2,)
(42, 42, 42)

pREftup e TARFIE S 1istIRIR: BH—DIFIWERSHL, IRl RS TH” . WRSH
E&EIed, HUREASIHUR FE

>>> tuple([1, 2, 3])
(1, 2, 3)

>>> tuple('abc')
(a’, 'b', et

>>> tuple((1, 2, 3))
(1, 2, 3)

PRATRERLIRE T, JCHIF AR AR, 1 HERQUEFITIRIHIT RSN, nIXCH I TR Z
JCLH Y B TR g5 ) 7 3 A R 51 AR TR o

> X =1, 2, 3
>>> x[1]

2

>>> x[0:2]

(1, 2)

TR Y] FBSE T, G F R D R RS R —FF o I EEAGRTTA 7 SR A LA A,

Q ENTHEBS s (DLUSES ISR ), MYIFRAT. BSPAESR4TE N4 .

O AL ERBEATNERECH, XEWREDIREITZE. REAEESod, 5
Tl “FTACHE” I B M RIS R AN EAT] (FFEA T4 AT B indexFllcount
EITIERBIAR )o

— B, R R LA R XSG K

2.5 NG

TR [ — R AR FE A 2 A — L A

Q F5: FIR—FEdELE, HheonRi g s (45 NoTHR ). 313 PR Acdl
BB TIPS, HAgIZEal 220 (RAMESRCHAE ), MM PR AR (—H
A, WABERER ). ZUIRFII—E, n TR R SRARA R E D AR
AMETRALE RG] BBWIIER, MR HOTRBE, b nl I 245 U0 R .

@ Hlist—H:, tupleSifr BUWAEMEL, MEHKA. MERK, HATRZERTUAEEX M.
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O KRB ZiErrEERA SIS (aH AL ) b, T HEEfin, iz
BRI T A7 B BT O L B R —— X FE T B 3 TR

Q 755k SN ERA (SIRMFAFR, EAERETA) =R TRk, ik
A SUGRREL, HOE SRE IEARDCHER . Tk m e X R e ny — D EE I, MRS
HA,
251 RENBRIFHEHK
E i I
len(seq) o] 51 A
list(seq) NSl SIS
max(args) IRl ¥ 5 5 —H ST I R K (E
min(args) R H A —H S H0P I e/ ME
reversed(seq) IEARBENS [ 1) 340751
sorted(seq) [l —AF IR, HhaEHRE I TP a oR
tuple(seq) eS|
252 W&
BEITFING, BT RENAFRITH, WFERFS,



e F T

PRE W58, JF BAEMARIE e AT, fRid ] 1 Al FaR s PRI e isa) 545 8 v
AFATE o ARERA LA 745 H R B B AR B A% 30 CHANE THTED ), JF RS T il 5
PR T S B AT 55, Ry . BIOFRIAEHRAE

3.1 FFHREREE

Fi—FUid, IrAsRERIIERIE (ROl U, oRews. A Hsiadr . KB F/MEM R
RAE ) HRE T8, ER TP A RN AE /), T B9 TC s R E AN A AR A
EIL]S

>>> website = 'http://www.python.org'

>>> website[-3:] = 'com’

Traceback (most recent call last):

File "<pyshell#19>", line 1, in ?
website[-3:] = "com'
TypeError: object doesn't support slice assignment

32 WEFITHAEIN: HBER

UWNSRAREPythonZi B8 T, FTREA 2 BB AT AYPython T4 HiA% B B RE I, PRUHIX A4
KSR, ANSRARAR TR, TS 0HE T oRIN3.37Y, AN RRETEAT, R EHERk 33475,

R e o 7 77 fp T B AR AR — DR AIRAE, TWEB RS AFRITR, NI B
[T, Pythonffit 2R F A epat s BT vk . LART, ERAIMEIRTT SR T 74 epdx Uik
BB — 1S . XA IBEAT AT CIE = h i S sk Bprint f: fE%/CIHEE —AF
Frep (PR ), JFTEA TR E B0 E HA SRR 15 BB HAS SR (L, Tl s
6 (AP Ry ), I HIe (MR ERE 2 MERIRS ), A CORAE T —5
wig), HrdR LRI

>>> format = "Hello, %s. %s enough for ya?"
>>> values = ('world', 'Hot')

>>> format % values

'Hello, world. Hot enough for ya?'
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AT AT H P A FROVEEBRIRBATT, 15N T ERHER A AT . SERERHEI T
FEERREATAR S WPRAIEE AR TR, B st BN 777 8 . HAB T IFAPR 5
FOLABIE e, Ban, %. 3PRHE AR 2B B G5 30/ NN T K8

A A BCEITIEBAERIRAE T, HHORTRERAEARZ ARG T, IR AT REE S . nTREE 2
(14 55 — P HR 5 SR PNE BB 7T H o B IS TUNIX shellfifiik, B7EMRICEEA A
BCEALE], A0 R

>>> from string import Template

>>> tmpl = Template("Hello, $who! $what enough for ya?")
>>> tmpl.substitute(who="Mars", what="Dusty")

'Hello, Mars! Dusty enough for ya?'

WEESHSER AT BE, BTN AR NARE . APk g, i
T BRI — Bl i 2 B 7 B A A 7 5

G S HACHDEY , BRI rk format, BERLG IR T R IR AR (X A
JTIERS, BB B HIAESS S ik, FP il R & A AR, b T REEL & A S UM AL Y (L
A AR E R R

TER SR OL T, B T BOA AR R I EA PR

>>> "{}, {} and {}".format("first", "second", "third")
'first, second and third'

>>> "{0}, {1} and {2}".format("first", "second", "third")
'first, second and third'

SR, 5| TCFFZR L TR AT HES .

>>> "{3} {0} {2} {1} {3} {o}".format("be", "not", "or", "to")
'to be or not to be'

i 44 B TAE IR PR S5 /R U ) 58 2 A TR

>>> from math import pi
>>> "{name} is approximately {value:.2f}.".format(value=pi, name="=")
'm is approximately 3.14.'

MR, REETFBEOHPIINF IO R, TR, FILFEE TS UAT . of, JFEHE S
RSB WRIT . BREWE B S 20/ NS B o SR BCA 2 . o, SR I E

>>> "{name} is approximately {value}.".format(value=pi, name="m")
'm is approximately 3.141592653589793."

i, fEPython 3.6, WIRASE S5EHT BRI, bl —MS . X T, ol
TP A R ——E A AR AT IR AN L f o

>>> from math import e
>>> f"Euler's constant is roughly {e}."
"Euler's constant is roughly 2.718281828459045."

FEk L, QU RA TR, Bt E T e i B e i, X5 T X4~ 4 — Lk
IR -
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>>> "Euler's constant is roughly {e}.".format(e=e)
"Euler's constant is roughly 2.718281828459045."

3.3 WEFMHBRAEIN: TEMR

TP B RN AARZ , DRI RV 2 5 A S B AR TGV A TR R A A9 2T, T
SR BRI o X B SRAS AR XS P AT R IR I 7 i format , I BRI B0 B HAR XY
Ho AR S A AT B A A (5 B, T IX 2845 B2 i T — B 2 A% 508 E R
(' mini-language ) #55EM . BEMEAPIRA TR, ISR E SR BRTR. 215
AR PGS, AR A P AN ESR S (RI{{E)} ) R E .

>>> "{{ceci n'est pas une replacement field}}".format()
"{ceci n'est pas une replacement field}"

TEREITAT R, SRS DR N B 7 B, By Beh I M L, b oy
AR A ERY o

Q FEE: KO8R, 38 ZBCEMAMEAAR ORISR X T B BRiEE(E
S, BRI EEMRE R, WFIRAITER

Q 3RS BYENUS R I NPT SHRSCRIRY PTG (FoRrepr ), s (Fonstr)
Mla (Fomascii). WRIRAEE THARPRE, BT GA LR BCE LR, MRl
FHAGE I PRECK S QBN FAT R, FHMlE— P AORE B

Q HBRRRAFT: HAER )R A (XA R AR I g 2 T PR ). %
AULAFTLEFRATRERS PR ML b 2 R AR o, At Y (AN A e | P2 B os
PEREO), FBOGEEEREIRTIE , AT s S MR Fafs, AR Rl R e 75

NHTEA S A R

3.3.1 BH|FER

TERRAREARTE LT, s ] format SR (LB B HAR s R A 4 28, s U Ar s P ]
RAFH T B WU, B 7 BERS BT . ARIE T RS HERE LR, XS RO T
LT B o AR AT A X PRI T 12

>>> "{foo} {} {bar} {}".format(1, 2, bar=4, foo=3)
312 2

i T 2R T KA S EAEIRAS T B A LA AR A 44 SR, IR AT A H P (8 o i 44

>>> "{foo} {1} {bar} {o0}".format(1, 2, bar=4, foo=3)
3241

SR, ANBERIHE T T8 5 A A s>, PUM IR RSB RHE LA
PRIFAR R REME ISR BEAO(EA LY, iR n] U5 TRl AU 7 (L SAE H MPython U Hh—AF ),
IR
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>>> fullname = ["Alfred", "Smoketoomuch"]

>>> "Mr {name[1]}".format(name=fullname)

'Mr Smoketoomuch’

>>> import math

>>> tmpl = "The {mod. name__} module defines the value {mod.pi} for ="
>>> tmpl.format(mod=math)

'The math module defines the value 3.141592653589793 for =

WRPEL, RS, 3 AT AR ok Ui TR S AR P DT R R R AR
B CRERMBBERMA R name_ AL S8 E BRI LR ).

3.3.2 EAKi#H

TREEAEFBOP A MG, BT BInA ST e s g Uide 4 1 |5t TR fE—4
RS

>>> print("{pi!s} {pilr} {pila}".format(pi="="))
n 'm' "\u03co’

iR =EARE (s, rfla) FEE il Hstr. reprflasciiib ittt pRECstril 7 A&/ L
HSE AT ER AR (3X BB XA EAF AU T b B ), pRE  repr il B 25 2 (Y Python
X R ). PRERasciiflEd HA & ASCIFAFERR, I T Python 211
repr.

PRIB VT 48 5 TEHAR BRI AN S, B e, 22l A RS, filhn, fR7] A
PR, B HAE NG TR R ERR SN CEDE 55T ) TR (FRE
I\ﬁ\%& )O

>>> "The number is {num}".format(num=42)
'The number is 42'

>>> "The number is {num:f}".format(num=42)
'The number is 42.000000'

PR AT LR Ao — i Bt A A B

>>> "The number is {num:b}".format(num=42)
'The number is 101010'

XFEZRTIBLIAT A 24>, SN B ILER3-1,
F+3-1 FREHNEEPHLBIRIART
i) 1 X
b BTN kA
c PR R Unicodehit 55,
d P A B R PR BT AL PR, X AR BOR IS A BB A
e R FFIR SR F RN (HeskFRT850)
E Letli, (A HeRFRTEEL
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(2%)

el & X
T NGRS
F SR, HXTHEE (nanfllinf ) , fHKS FR
8 B MR FIR A FR B Z M R, SORBOAT T/ B IAE, IRFEBRINTE BT A 1M
G St , RIS kFmT8 ERRR
n St {EHHARE X0 5 A5 o b AT
0 P RBFOR Ry B
s PR R RS S, SORBRIA 745 83 B U AT
X B BTN TSR BOTH I /NG Bk
X 5t , RS 7
%o BFOR M ENILE (FRLI100, B AR EM, FEEE N L% )

3.3.3 HE. BEMTNIIRMT

BCE TR (BSOS BRI/ INECE L) Bk, BROATE/ NG T s e/ NV, IFAR
Pt BRCE T BT, AT EMIE A BIE. R, MBS A il REARREEY, 18
RAPEOL T, RS B AR A i S ST RS

Ga R R ER), T PR

>>> "{num:10}".format (num=3)

. 3

>>> "{name:10}".format(name="Bob")
'Bob '

UIARIT UL, RO A5 R AR S5 7 AR . R TP AE T — 1 4
R RE R T R 2 1), ARG 2 B AT b — o MU A A

>>> "Pi day is {pi:.2f}".format(pi=pi)
'Pi day is 3.14'

X AR E TR, DR BRI RS B AR BT SR AT AN R (AHSCRY RIS S “Python
EZZZ TN ). 48K, TRl 00 R ARG

>>> "{pi:10.2f}".format (pi=pi)
3.14'

bR b, T HANSE R AT HE E R R, EJR X R T TR I
>>> "{:.5}".format("Guido van Rossum")

'Guido’

JE, I RE SR AR T 3 PR AT

>>> 'One googol is {:,}'.format(10**100)
'One googol is 10,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,00
0,000,000,000,000,000,000,000,000,000,000,000,000,000,000"
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[ 5 HAAS B E IR, IXANZ 5 N BOE T8 BE IR BE A ) s 22 i)

3.34 5. XFME0ER

ARZ AT RER AP, A TATENEEST RN . ERZRGH T, AFRRET
JEFIRGRE , (A& RRUG, ARG R TR . b, IEMRCH RN, FAF %
BIBRIAXT 77 ARl o AE— 2 AP Rl 5 A7 B AR, IR BERRIB AOGER AN S5 775X 7EfE 2 5E
JEFORG BERY BRI, FTESAN— Rk XMRETLUEER . IS i sissts, HihRIos i
ORITERL T

>>> '{:010.2f}".format(pi)
'0000003.14"

BHREAXSE . AXSERET, ARl SFI,

>>> print('{0:<10.2f}\n{0:"10.2f}\n{0:>10.2f} " .format(pi))
3.14
3.14
3.14

A LA BE P APAY FE0 S B BAAT, SRR IS R B A AN 2 BRI ZS ORI T

>>> "{:$715}" . format (" WIN BIG ")
'$$$ WIN BIG $$3$'

A E AR =, B TR AT S A7 Z ]

>>> print('{0:10.2f}\n{1:10.2F}" . format(pi, -pi))
3.14
-3.14

>>> print('{0:10.2f}\n{1:=10.2f}".format(pi, -pi))
3.14
3.14

WA O A5, TR - CRSUHERSSFBIREIRT ), TR R~
FORAFT S UL FTHE E 2, S e IERHTT N b 25 A AN e+
>>> print('{o:-.2}\n{1:-.2}" . format(pi, -pi)) #BKAZKE
3.1
-3.1
>>> print('{o:+.2}\n{1:+.2}" . format(pi, -pi))
+3.1
-3.1
>>> print('{o: .2}\n{1: .2}".format(pi, -pi))
3.1
-3.1

W ARG — DRSS (#) WL, AR TR U A SE R 2 0] (Jn2Res
TE T IRXPIRIBEEL )o XA LIRS fil A 73— Rt i o, i o RS A I e o B, X Bk |
AN L e i /L 2 /OO ) | I e NG T 88

(D n R BB DS SR S ) T2 0B AS R S B B A n
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>>> "{:b}".format(42)
'101010"

>>> "{:#b}".format(42)
'0b101010'

XA R, B ESR AL &/ NEUR (R T268g, EARB/INBUTR TR ).

>>> "{:g}".format(42)

42
>>> "{:#g}" . format(42)

'42.0000"

TEARASTE H3- 1R R i, AT E T FAF R kg, Hd s — Ik B 7l A 2ok
VE G BT A BETE R o SRR X e B th P SRR A%, FRICT: ARE it i) 77 =048 e 5
BB
KEGFEBE31 PR E R

#OARIEAG R 6 SR AT A X RAF 9467 &

width = int(input('Please enter width: "))

price width = 10
item width = width - price_width

header fmt
fmt

{3} - format(item width, price width)
A HA > {} . 2f}} ' . format (item_width, price width)

print('=" * width)
print(header_fmt.format('Item", 'Price'))
print('-' * width)

print(fmt.format('Apples', 0.4))
print(fmt.format('Pears', 0.5))
print(fmt.format('Cantaloupes', 1.92))
print(fmt.format('Dried Apricots (16 oz.)', 8))
print(fmt.format('Prunes (4 lbs.)', 12))

print('=" * width)
XAFRIF BTG AL, T T TH R -
Please enter width: 35

Item Price
Apples 0.40
Pears 0.50
Cantaloupes 1.92
Dried Apricots (16 oz.) 8.00

Prunes (4 1bs.) 12.00
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3.4 FHHEHE

HITEA28 T8RN 2, ﬁ?f%%ﬂ@ﬁ?ﬁ%%ﬁ%% PR HAR 22 5 e M s tring IS L
“?D?(” MR (FER A PythonhfiASH, XL i string A pREL . WIERTEEL, BAEIK
REAZFR 23X 2L PR 4L )
FRARPTERZ T, XEHENA AN, SECENER BT ERE RIS IFEJMT%BO X
HERSRFERF R B R, HH HABAI SR ik . WX B S IR EAR TR T A, ¥ <9
WS bR, S “BEEB” il

R stringRIE

BARFHES kA AR T Akstringty Mk, X AR 04—k FH S RANTE
FoFadl, T @AM string P UAMEA B FEY,

Q string.digits: @& F0~909F 4%,

Q string.ascii letters: & AFTAASCHFHE (KEfNE ) 69 F55%,

Q string.ascii lowercase: &L&F7H INBASCIHFHEFHF$ .,

Q string.printable: &L4FTH T4TH 69 ASCIIF 4569 F 45 % .

Q string.punctuation: L4-F7 A ASCIIAR & F 469 F45 % .

Q string.ascii_uppercase: &-&F7H KBASCIFEF/HF %,

B R BLEG R ASCIIF A, 124 5k L2 KM 69 Unicode F 45 % .

3.4.1 center
JridcenteriB i TE NS INIE T AT (BN A& ) 17/ ET

>>> "The Middle by Jimmy Eat World".center(39)

The Middle by Jimmy Eat World
>>> "The Middle by Jimmy Eat World".center(39, "*")
VRER**The Middle by Jimmy Eat World*****'

Mi®EB: 1just. rjustfizfill,
3.4.2 find
THEFIndTEFAT R AR T e . WURIRE, B0R BT R AR — P AR R G, BILR E-1,

>>> "With a moo-moo here, and a moo-moo there'.find('moo")
7

>>> title = "Monty Python's Flying Circus"

>>> title.find('Monty")

0

>>> title.find('Python")

O B AR TR, 1S “PythonESHFM” 96.177 (https:/docs.python.org/3/library/string. html ),
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6

>>> title.find('Flying")

15

>>> title.find('Zirquss")

-1

S2FARIA BRI, FRATERIIR MR DA A A 32 @a $$" o XAty AT fiff

FHFindHAT. (7EPython 2.3 HTHIMRA Wﬁ«f@@ﬁﬁ« R T A AR 7
WERTEFA R, )

>>> subject = '$$$ Get rich now!!! $$$'
>>> subject.find('$$$")
0

EE OFHPB A ETIndiE @6 HIER RIL, e R findlLiX B 50, #E%ETE LT 0L K
W¥EHFE,

PRI AT E IR R 2 R AT ).

>>> subject = '"$$$ Get rich now!!! $$$'
>>> subject.find('$$$")

0

>>> subject.find('$$$', 1) # RAER T Ak

20

>>> subject.find("!!1")

16

>>> subject.find(' 11", 0, 16) # RB4§E T A Efethk &
-1

R, ESAMASEE (AR A28 e RERO SRS, EAEFASN,
X J&Pythonft i AR
Mis®B: rfind. index. rindex. count. startswith. endswith,

3.4.3 join
joinE— MW EERN TR IE, S splitiii, MTEIFFIIRILER.

>>> seq = [1, 2, 3, 4, 5]

>>> sep = "+’

>>> sep.join(seq) # ERAF—AMEF7 A
Traceback (most recent call last):

File "<stdin>", line 1, in ?
TypeError: sequence item 0: expected string, int found
>>> seq = ['1', '2', '3', '4', '5']
>>> sep.join(seq) # AF—ANFH E5] &
"14243+445"
>>> dirs = '', 'usr', 'bin', 'env'
>>> /" . join(dirs)

"/usr/bin/env’
>>> print("C:' + "\\'.join(dirs))
C:\usr\bin\env
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WARFTIL, FEA P8 TC R DR T4 5 o FERBITERG AR B, R T —F51
H3k, JHHUNIXHFIDOS/Windows ) 278 15 & HAS K . Sl AR Fafs (FF7EDOSHRAS H
N T 345 ).

BIESM: split,

3.4.4 lower
71 Lower i A 745 HR 1Y/ NG RRAR .

>>> 'Trondheim Hammer Dance'.lower()
"trondheim hammer dance’

TEVRG ARSI, WEARAEX P A7 B NS (B2 R/NG 2251 ), RRA . 1
wn, B RE R A S R R R E I ER 2 o WRSIRAE TR gunby ', TR E R
2R Gumby ', REHRAEIE

>>> if 'Gumby' in ['gumby', 'smith', 'jones']: print('Found it!")

5>

R, WERFNFRALTE  Gumby ", i E M 4408  gumby ' 5" GUMBY*, SR FIRERAE] . X T
XA, — PR SORAEAF AR R, KRBT B P 24 e /N o SRR A G2
ERINLIPEY e

>>> name = 'Gumby'

>>> names = ['gumby', 'smith', 'jones']

>>> if name.lower() in names: print('Found it!")

%é&nd it!

>>>

HIES W islower. istitle. isupper. translate,

MisEB: capitalize. casefold. swapcase. title. upper,

— A 5lowerta Xt 7 ik A title (AW EB) . B FHBHBANEXRE, FHA L
W HEFHRRE, RFEANT, Ri, CHLLEADRG T X THRFHERRESE,

>>> "that's all folks".title()
"That'S All, Folks"

B —Fr 7 AR A A e string ' 49 & B capwords

>>> import string
>>> string.capwords("that's all, folks")
That's All, Folks"

L%, BRIAENAETKRE (RIBIREIA G BARE, B0, 519 ARARLS
FEGAAETRAFNEG ) , HRiTE THERD,
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3.45 replace
JrikreplacefiH5 € T BV 7 — AT, R IR 4R

>>> 'This is a test'.replace('is', 'eez')
'Theez eez a test'

WERRE A F PR P () AT Thie, — @ MEX A AR .
HiESM: translate,
MiRB: expandtabs.

3.4.6 split
splitE— P AEH EER TR I, HAEH S jointil, TR TR IR NP5

>>> 142434445 . split('+")

[I:I"J '2'J '3') I4‘J ‘5']

>>> '/usr/bin/env'.split('/")

['", 'usr', 'bin', 'env']

>>> 'Using the default'.split()

['Using', "the', 'default']

R, WRBAHRENFRAT, FENERAD RS MIEL NS T (6 HIERAF . 745
) AR o

HiEEW: join,

Mi®B: partition. rpartition., rsplit. splitlines,

3.4.7 strip
Titkstripl PR RIS HR 2 L (EAGEE PRI AS ) MR, JFR BRI 25 2R .
> internal whitespace is kept ".strip()

'internal whitespace is kept'

Hlower—#f, TR A SAAEEA T HLERRT, stripfRA . [BIRIATHE A 24 Lower A F
B P 2R, IHEE P S A P 2B/ NOFER BB E T — 1254 .

>>> names = ['gumby', 'smith', 'jones']
>>> name = 'gumby '
>>> if name in names: print('Found it!")

>>> if name.strip() in names: print('Found it!")

Found it!
>>>

PRIE AT AE—AFAF RSB E E 2R MRLE 77

>>> VRFR SPAM * for * everyone! !l *F*' strip(' *I')
'SPAM * for * everyone'
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XANTT I FIMBRIT K BOR B ATEE 747, Rt rb ]y 2 S AR o
MisEB: lstrip. rstrip.

3.4.8 translate

JriktranslateSreplace—HEBR AT B URRE T 70, HRE 2T HBEHE T 2 A Bh e
XTI EALE T REWS RIRT B 274, IR Hreplacer .

XA HERZ (At T A7 SO BT 5 TR AR 74T ), (HX B HAH—1 1
R (WA SR MR, BRIRES — BB SCAR 3 iy A 8 O3 A, a2tk
FAF s o B Ak HzZ,

SR, i translatefi A — 3R . X MEARFAE T AR Unicodelis i 2 8] A5
PR, BEAIEEHER, XA R R strifl 7 Himaketrans, XA IREEZ NS5 A
KEEAR R R FAF S, BN B B3 — 45 R T A R PRI R 4 5 AN £ v B AR
s BRI AR BINS , ACEILT T ke

>>> table = str.maketrans('cs', 'kz')
WERIER, WTARRHRMAZ, BIRE R R J&Unicodel s Z [A] Y LST
>>> table

{115: 122, 99: 107}

Bl R)E , DRI E ) i translatel 24K

>>> "this is an incredible test'.translate(table)
'thiz iz an inkredible tezt'

P FITT iimaketransitf, bl SRt RTRERSE = ABRL, $8E ZORMRLE RN ER . N, AR
DI PR R L, DR T I S AR RN o

>>> table = str.maketrans('cs', 'kz', " ")
>>> "this is an incredible test'.translate(table)
"thizizaninkredibletezt'

HiEE N replace. lower,

3.4.9 FErFfiEREWERFENFZMN

REFFFHRITEELAIsHT L, Wlisspace. isdigitHlisupper, ”'Eﬁﬁfﬂh%ﬁ?ﬁ%% F HAREE
MvEE (A STz H . TR ). MR TAT 8 B AR E BOPET, X LET7 iR (o]
True, HMR[EIFalse,

MtsRB: isalnum. isalpha. isdecimal. isdigit. isidentifier. islower. isnumeric.
isprintable. isspace. istitle. isupper.

O WAE AT — T A AT, SRR B TR (AR ZEMBR X745, LS FNone ),
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3.5 Ihgg

AN T FAFER AP TS5

O FAERNRE: KEEFAT (%) AT TRESIH NEEHRE (W%s ) 1787,
DOLRBESS LA AR 2 7 s B RS 30, WZext ekl Xl 5%, e F B R EE RS R, WS
5 (ESES ) DIRIEANIE05

Q FHEFE: PRRAREZIE, ARG M (Wsplitfiljoin ), AR HR]( fistitle
Ficapitalize ),

3.5.1 AENBRIFERL

e # i b%Y
string.capwords(s[, sepl)  {fifHsplitiHfiseptfirs, WHEEMAIE FRERTS, TS RS B4R
ascii(obj) BIEFE EXT R ASCIIFR R
3.5.2 g

B FAFHRI L = A R Py thon B 268 . IRE 2877 ] THIRM T4 e, Tk
Baaittamer T—8EfHN gy i, EACHRFBERG], S AR (AT R e
H)e 75b, FUHGERME T L6770k, (HREERTOE S AT R A L



it SRt — R IMELL A BEASH IF15 2 5 RV A MBI, FIRARA o AT 2 —Fhal
8 3 A4 BRI HASAME R B 5 o XRS5 A FR N ARET ( mapping ). 7 i JEPython hifE—
N ERGTSEAY, P RO EARIUFHES, MORAA A ERE T . ST RER A, AT EEOTd .

4.1 FHPHIE

FHAY ARG T X R BIRSE AL 1 P& o 538 P A5 A % ISk B R AU B 12, A RARIE
AR BB T — 00, XA SR Python TSI . T ( HH ARG TP AYF ML FIPython 7 ) B7E
TERBERS AR B R 1Y B3] (B ), DIARZEHE ) (fH ).

TEARZAEOUT , MR SR A0E . T T2 Python 5 B — 2L ik «

Q FOREREAPIRAS, B AR R AR AR Y JT 4 5

Q RSB ], HrR s SR 44 5

G S TN e w8

[CZER UL

>>> names = ['Alice', 'Beth', 'Cecil', 'Dee-Dee', 'Earl']

WERZANE A/ NVEHR R, 7EH PR Se AR S0, i Ipie —FhIpid e el
H—IIR R RAHE DAL, XSRS T

>>> numbers = ['2341', '9102', '3158', '0142', '5551"']

BIELX LGRS, AR T XA A H Cecil 1Y HL 15 505 -

>>> numbers[names.index('Cecil")]
'3158"

XATAT, HACKS] . S2br b, VRAEEREMSIR T R AR

>>> phonebook[ 'Cecil']
'3158"

Wk R AN HARIE?  H B phonebook e~ F MLsk A7 1.
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42 QIEMERFH
ST F R R -

phonebook = {'Alice': '2341", 'Beth': '9102', 'Cecil': '3258'}

-y S SCHAR Y B2 R, XA ERE(E XN IR (dtem ), FERTTE ARG, SAZT, M
ENHIE S, NS HAEZNEAE S (2) 20, SZEAE S0, g7 Hire e
oW EFM (BAEMI) AR SR, BRIT P {3

FE OATE (AR EAER ) b, BSHTR— R, R P HALE ek,

421 R dict
AL T R d Lot AR (A 7 ) sl (0T 3 1B 7

>>> items = [('name', 'Gumby'), ('age', 42)]
>>> d = dict(items)

>>> d

{"age': 42, 'name': 'Gumby'}

>>> d[ 'name"]

"Gumby '

Al KB F B XA R, IR

>>> d = dict(name="Gumby', age=42)

>>> d

{'age': 42, 'name': 'Gumby'}

JUE T RER PR d it i WLES T, (BT — B S SoRi e, o ld—Ar
s, P SR B R BT I, (R R List . tupleMlstr—AF, QIR IE XA R A H
PRI SEZ, KR W27 i ABRSS R I, WERSZWURH 2 5 (R 3E 7 M2 Python
HE— R N TSR ), RO R dict, MR T e copy, BOMTEA TR A4

422 FEARHFHIERE

TP FEARLT IR Z 07 AR T 351

Q len(d)iR FlFHdf & (CEE-{EXT ) 4,

Q d[k]iR [ S5 EE KA DR A -

Q d[k] = VEHEVICHE R,

Q del d[k]MHEREE KA,

Ok in diGEFHE ST KA,
HBIRFIANG A 2R Z AL, (Al — S E AN Z Ak,

O Hlist, tuplefilstr—FE, dictHSURAAZREL, Wie— %K.
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O AR, TR AT LUZ SRR, (AR AR AU R 7l b i s T DU AT A ] 72
ARIL, Ui (5280, PR R EOnAH .

Q BEhRmM: RMER b AR AR, Wil IR B, SR b R — A,
SR, WSRANEE FHappend SUHABISIAY Tk, WEASRELA 5112 TSR AT R IR

Q MSIEEE: RikAk ind CHhdE—7l ) EREREINARE, kR in1 (H
HFLUE— IR AR EARRT . EREPAKR—E, EARIEH 1Y A
Ko HTTIAR AL SR E BORE, K AN AR A S

RR AR TEEINARGOSRTNE, REFARTOLSHTHNAELZ, RBEH
MK, R EEHAKR,

ARSE— i CEEAT DURAEAT A AT AZ AR ) S 7 L) 2o 5 i AR E RS, MR
B T X 2 5]

>>> X = []
>>> x[42] = 'Foobar'
Traceback (most recent call last):
File "<stdin>", line 1, in ?
IndexError: list assignment index out of range

>>> x = {}
>>> x[42] = 'Foobar'
>>> X

{42: 'Foobar'}

G, LU AT Foobar R4 — S8R PR IN42M7C K . X WARAATRE, BN
B XFE IR . BALXFERAETT AT, WILATExit, W2 [None] * 432 2KMACHS, TAAERE
FA1. R0, H2 P RMZHA5E 20T, X IRFKE Foobar ' MRAG— 25 FHLAYSEA2 s TRA I, 3X
FER— SRRSO« AR IP IS T — S8, RARE T

TR R 4- 15 T R iR s AR R AR

RIBERL1 FIHRH]
#— AN R A

#—ANFAL RAER T, BAAAAA —NFHEEAT,
# F oL &84 phone'fe'addr', €A 5] 5 & 5 abfe b hhAn X
people = {

"Alice': {
"phone’: '2341",
'addr': 'Foo drive 23'

}

'Beth': {
'phone': '9102',
'addr': 'Bar street 42'
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"Cecil': {
"phone’: "3158",
'addr': 'Baz avenue 90'

}

# g G A fe sk 6 R R AT, ARAT RS AR R
labels = {

"phone': 'phone number',

"addr': 'address’

}

name = input('Name: ')

¥ BEREETHLAAEY
request = input('Phone number (p) or address (a)? ')

# AR R IE A4
if request == 'p': key
if request == 'a': key

"phone’
"addr’

# AL L FAFHOSAANTATRE S

if name in people: print("{}'s {} is {}.".format(name, labels[key], people[name][key]))
XAFEF B A TIE ST T XA

Name: Beth

Phone number (p) or address (a)? p
Beth's phone number is 9102.

423 BHFEHFHRBAREIERTFH#

E3mAARL, WA R BT R B, XEERE a2 sk S
AU T ik format . FEALEIELLT , M fEF IS — Ry ar 24 ME, ATiEAR I B A
Sy, Fln, "R S A AME R, O LR AR R R SRR (5 BRI T . ik,
WA F format map2fed HIVRKE 1 15—~ W i SRR LR 75 A5 B o

>>> phonebook

{'Beth': '9102', 'Alice': '2341', 'Cecil': '3258'}

>>> "Cecil's phone number is {Cecil}.".format_map(phonebook)
"Cecil's phone number is 3258."

BOXART 7 U, W EAL BB AR UEIFT , SR P B B iR e S ey s
M. R RGH, MR a kB E T AR I CR A Bl T ZHTML ).

>>> template = '''<html>
. <head><title>{title}</title></head>
... <body>
.. <hi>{title}</h1>
. <p>{text}</p>
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. </body>"""
>>> data = {'title': "My Home Page', 'text': 'Welcome to my home page!'}
>>> print(template.format_map(data))
<html>
<head><title>My Home Page</title></head>
<body>
<h1>My Home Page</h1>
<p>Welcome to my home page!</p>
</body>

424 =FHGE

SHAMPNERA R, Flb A T IR T, B AR ] BERCA S R
P IR o IRPTRBO N — T AT, T SR it 7Ry, SRS F R g U
Pl SRR H T AR S

1. clear

Jriclear MR T A (A F BT, XA BRSSPI TIY (& List. sort—A4F ), A
iR [E] (5 IR [EINone ).

>>> d = {}

>>> d['name'] = 'Gumby'

>>> d['age'] = 42

>>> d

{'age': 42, "name': 'Gumby'}
>>> returned value = d.clear()

>>> d

{}

>>> print(returned_value)
None

OMMARA FWe? FADRE M AN 5, TS — 5.
>>> x = {}

>y = X

>>> x['key'] = 'value'
>>> Yy

{"key": 'value'}

>>> x = {}

>>> x = {}

{"key": 'value'}
TS A5

>>> x = {}

>y = X

>>> x['key'] = 'value'
>y

{"key": 'value'}
>>> x.clear()
>y

{
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TEX P, xRy SRR Es i [ — > i, 7E5— P airh, Fol b — 42 7 L
ook WET Eo EXYyBAEMTRN, BEARRSE R R T, XA T T REIE R
{EZM BRI T UL T U, b2 fdi ] clear . ANARIXARM, yBAFRZSHY, W — N5,

2. copy

7 i copyil [al— AN 7L, AL A BTSSR A LA TR CRXANTT ST O TR E R,
PUMEA BT, MEERIAS ).

>>> x = {'username': 'admin', 'machines': ['foo', 'bar', 'baz']}

>>> y = x.copy()

>>> y['username'] = 'mlh’ _

>>> y[ 'machines'].remove('bar")

>y

{'username': 'mlh', 'machines': ['foo', 'baz']}

>>> X

{'username': 'admin', 'machines': ['foo', 'baz']}

WRET DL, SRR EIA T (RS, JRPEARZ e, AR, WARAE RIS b i (b ek
AR ), JERR AL, PR RS 2 s B e A (aniX s Y 'machines
IR )o

RGP, — IR RS TIRE S, RO I S (S AL S A, 55 I,
AL fifi A copy H Y R #iLdeepcopy

>>> from copy import deepcopy

>>> d = {}

>>> d['names'] = ['Alfred', 'Bertrand']

>>> ¢ = d.copy()

>>> dc = deepcopy(d)

>>> d[ "names"'].append('Clive")

>>> C

{'names"': ['Alfred', 'Bertrand', 'Clive']}

>>> dc

{'names': ['Alfred', 'Bertrand']}

3. fromkeys
Jrikfromkeys @l — N, Hrp A S 38 e BB, ELAEMEEG R O {ELER JENone

>>> {}.fromkeys(['name', 'age'])
{"age': None, 'name': None}

XARBIE e T — 2, PRI v fromkey s R A S —AN L, X AT A
2o VRAT DAY, i AT dict (RTTYiT, dict2FrA FprEngeal JOmaenn
FESE TR EATE ) A i fromkeys

>>> dict.fromkeys(['name', 'age'])
{"age': None, 'name': None}

WNEARAAE T BRIA EiNone,  FTHRAERRE 1E

>>> dict.fromkeys(['name', ‘age'], '(unknown)')
{"age': "(unknown)', "name': '(unknown)'}
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4. get
Jrikget Vi HIAR AL TSI RISl ASRARIKE U T P B I, K51
R

>>> d = {}

>>> print(d[ 'name'])

Traceback (most recent call last):
File "<stdin>", line 1, in ?

KeyError: 'name'

M Fget N 231X ke «

>>> print(d.get('name"))
None

UARFT L, fdiHIge R USRI AR BERT , BeA 51K 53, MR [BINone. fRTTHEE “BRIN”
{EL, XFERRIR [R5 E R (E AN SENone o

>>> d.get('name’, 'N/A")

'N/A'

IR A S48 R, getAVE AT 580 A HRAH ]
>>> d['name'] = 'Eric’

>>> d.get('name")

"Eric’

AR 422 A UG - Vs R PP BB EORAS , B 17 ikgetoR Uil “Mdlefe” 4 H.

KigER4-2  FIITIRH)
# — A Rget()oh | £ 530E
# X ZHARDEEL-1F 9548 E (5 fpeople)

labels = {
"phone’: '"phone number',
'addr': 'address'’

}
name = input('Name: ')

# BB E T AT R ALY
request = input('Phone number (p) or address (a)? ')

# Ak R E A4

key = request # JwRrequestBE A& 'p' 4L A E"a’
if request == 'p': key = 'phone’

if request == 'a': key = 'addr'

# A& A getiR A2 IA(E

person = people.get(name, {})

label = labels.get(key, key)

result = person.get(key, 'not available')

print("{}'s {} is {}.".format(name, label, result))
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TR IS . TEE R getdim 1 RGN, THREFAE i A B (R T RRH
WA Z AL

Name: Gumby
Phone number (p) or address (a)? batting average
Gumby's batting average is not available.

5. items
Jriitemsii Bl —AM & B ISR, HAp A TTRERN (key, value) B F-HLI
TESNZR PRI HES IS AT E o
>>> d = {"title': 'Python Web Site', 'url': 'http://www.python.org', 'spam': 0} _

>>> d.items()
dict items([('url', 'http://www.python.org'), ('spam', 0), ('title', 'Python Web Site')])

AR [BE T — 44 o S BEAR A IR B . 7 LA T R T AR OGBS 7SR ST RN 47 ).
TIBh, RIS R A LSOO AT 1 BEAR A A

>>> it = d.items()
>>> len(it)

3

>>> ('spam', 0) in it
True

B — M REAE R, ENRARIRET I B, RERES T RZ TR .

>>> d['spam'] =1

>>> ('spam', 0) in it
False

>>> d['spam'] = 0

>>> ('spam', 0) in it
True

SR, ANSRAREORE 5 BT i 2503 b (FESIHAYPython A, 7k items L2 X FEAHY ),
" H 3T

>>> list(d.items())
[("spam', 0), ('title', 'Python Web Site'), ('url', "http://www.python.org")]

6. keys
Jrikkeysi ol — A AL, Hr i S S
7. pop

J5¥pop ] T RIS 18 e BEAHSCIRAUME, IR~ AT St bR

>»>d={"x"t 1, 'y': 2}
>>> d.pop('x")

1

>>> d

{y's 2}
8. popitem
Jithpopiteméft Tlist.pop, fH1ist.popsift izl P iiE—I0%K, MipopitenkfHL b
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H— A, PRI A E R, A “RE—TICR” BE. BERIRE LR
o7 FGEA MR FAL BRI A7 5T, AT REARAT I?@ AL RIS %

>>> d = {'url': 'http://www.python.org", 'spam': 0, 'title': 'Python Web Site'}
>>> d.popitem()

("url', 'http://www.python.org")

>>> d

{'spam': 0, 'title': 'Python Web Site'}

R popitem L FHNFE T kpop, HFHEA SHappend (BEEFIFRBRIM—TCE ) XFh

BIT5 . X R TR R, R R IO

8% 4o R A %y ik popitem vA I TR M 49 B 5l S $ R, F A 8 AL Bz collections 49

OrderedDict .,

9. setdefault
Jriksetdefaul tf piffiget, K EWARECSF5 2 BEACECAI(E, (HBRILZ AN, setdefault

IAE U AL F R E AR, 7E 5 SR AR IS R 1) B —EXT

>>> d = {}

>>> d.setdefault('name', 'N/A")
"N/A"

>>> d

{"name': 'N/A'}

>>> d['name'] = 'Gumby'

>>> d.setdefault('name', 'N/A")
"Gumby '

>>>d

{"name": ‘Gumby‘}

QR BIF TEANTAERT, setdefaultiR [B148 & MIEI AR B EE B 78, U0 S48 2

fAE, R lﬁl/ﬁ\{ﬁ HRFFFIAL . Hget—HF, (HRWIER; WRBEAHE, Ik HNone,

>>> d = {}

>>> print(d.setdefault('name"))
None

>>> d

{"name': None}

BR WeRA2HRTENFRGLBSIE, FH A4 EMEcollections P #gdefaultdict %,

10. update
J7 % update i i — 1~ Sl f g AR BT ) — AL
>>>d = {

"title': 'Python Web Site',

‘url': ‘http://www.python.org',

‘changed': 'Mar 14 22:09:15 MET 2016’
}
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>>> x = {"title': 'Python Language Website'}

>>> d.update(x)

>> d

{"url': 'http://www.python.org", 'changed':

'Mar 14 22:09:15 MET 2016', 'title': 'Python Language Website'}

XF T SR U T, A AN B Y i b QR S A A S B R A, R
e

AR A ST S B R dict (SRBIM I R0 ) ARFE AT T update, X IR 14
updateft, AT EHRHE— ARG  —ASHBE—AEXT ST H) (SO TR RS ) S E S

11. values

Jrikvaluesil [Hl—A iy P A (AL AR . AN TF 7 idkkeys, JrikvaluesiR [BIAGARL
KT e & A M

>>> d = {}

>>> d[1

>>> d[2
>>> d[3
>>> d[4] =

>>> d.values()
dict_values([1, 2, 3, 1])

4.3 NG

ARENH T NE

O BRET: WS ERBESS R AMEMT AT AR X4 (e AR FIOCH ) SRFRHHITR .
Python HA7 —Fh P BRI SERL, IR e 7

O BFHFEERRNREVERTFE: TXFMPITFEAF BB ERAE, AREME] format
a4, bl H] format_map.

Q FEFGE: FIMAREIE, XLk X 59 R4 R A [

431 AENBHIFTRE

E W
dict(seq) INEEAERT | B B OCHE T S i e

432 g

Z I, VRXPythonZEAKE A LUK AN T E AR BIEERE A TIRARINR . IRATREL
iR, BIERIATEIERFEEE S D ER—RA. T2 Ee,



B/5E

M. RN EAbE

PRIRAE A A SRS T Sk SRS A Sy, TR BL  F e A RS 4, AR

TR AR . ARE S TURES) (printiEf) . importif AIFIR(EIEAT] ), SEkE A XL
A A — L L, R ARIT R NEIRER. A5, RITHNATIRES, Ei1RAK
BFRBA, B TAERIEILT 5 & B AEREAAER . )5, RO Fpass. delFlexec,

5.1 Hi% print #1 import

BEE VX Python A UBORBIR A, 7T AE A& AT BEAR [ LU ARSAZE 0975 T KRR LE 508 Y
Rtk FRAE B print limport KRB LAY SRARprint BUAESEPR FR=R— ek, [HLAFT
g e, I B T

Br MRS R RAARAS kL, 12 AAEHloggingk BB EiE Mprint # 43, HHEE AR S 195,

51.1 FTENZNNE#

PRAGE, print il I TATEI— A0, RANRIBREARTAR, 2 [ s o 74T
Hio HSPRE, URATRIATENZ A, RIFRHE S El]:

>>> print('Age:", 42)
Age: 42

AAREIT L, TESECZIAIEA T — DSk o TEARES I SORFIS SR, ORI 74
Ak A BLE DIRERT, XA T ARG Y

>>> name = 'Gumby'

>>> salutation = 'Mr.’

>>> greeting = 'Hello,'

>>> print(greeting, salutation, name)

Hello, Mr. Gumby

WER TR AR R greet ing ML FIE S, UMTELRAPASINE? ARANRERS T XM

print(greeting, ',", salutation, name)



5.1 A print #= import 65

PN ROR AR ST I — 25 A% o T e —Rh AT AR T 58 «
print(greeting + ',', salutation, name)
EHIE S AR Egreetingfiin. WHRFEEE, W B & LorFasft:

>>> print("I", "wish", "to", "register", "a", "complaint", sep="_")
I_wish_to_register_a_complaint

PRIE AT 52 SCESHRTATH, LU HBRAROHATAT o (10, WA R A5 ep e i s 3745 83
AR AT kA TEN S 2 Rif A7

print('Hello, ", end="")
print('world!")

RS FTENHello, world!®,

512 SAFEDZ
BEH S AR, 58

import somemodule

ol fi ]

from somemodule import somefunction

5%

from somemodule import somefunction, anotherfunction, yetanotherfunction
(%9

from somemodule import *

DGR E Z P AR B — VI, SRAME G — R ERA M, BT
ek Kiopen, IXAMAIIRIET ARATAE RIS — RO AR, R I R AL

modulel.open(...)
module2.open(...)

HIEA—FIpik: FEf AR BRI Mas TAHEEN 4 . TR — AR MG e E
VPR

>>> import math as foobar
>>> foobar.sqrt(4)
2.0

TGRSR ARE BT A B AR E A BT

>>> from math import sqrt as foobar
>>> foobar(4)
2.0

O 04X LA A B FE AR AR A bt 7258 B K Python 538 9, i3 BIRAT R AE I TEN L 2%



66 % 5% HRIFARER

X5 TR0 A PR open, TR T HXAEFAEA]:

from modulel import open as openi
from module2 import open as open2

FE A (deros.path) AT BREM (—AMERETH —AEkPd ), AXEREH
W iEmiz B, FEAIN10.14%

52 WREEX
B 2 AN AR A R Rt 2 e s — e S 1],

521 F3fEa

WRETE MR ISR Z , ARG BRI, A BRI — o (nsh TR b
R, BT WA, (Ee A HAU SRR R IR e A o N, WIREIRS (9f4T) A RE

>> X, ¥y, 2 =1, 2, 3
>>> print(x, vy, z)
123

BRNEAR? BT, M7 L A SR AR T E

> X, Y =Y, X
>>> print(x, vy, z)
213

Sbr b, XHEPATHERIER N FIIRE (AR RER ). K— 75 (SR Al s
X)) e, IR RIRE AR R — REVL R TG TR

>>> values = 1, 2, 3
>>> values

(1, 2, 3)

>>> X, Y, z = values
>>> X

1

XTEAE R IC2H (EHA Y BT A4 ) (1 sR BT AR o IR AT Pt
FEFRIR (SOMI ) — N, Ty popiten, BB — X FLTEALA I
Rl Rk, AT EE R B A R R AR

>>> scoundrel = {'name': 'Robin', 'girlfriend': 'Marion'}

>>> key, value = scoundrel.popitem()

>>> key

‘girlfriend’

>>> value

'"Marion’

XL PRERERS IR I B T L SOCH I ZAME, SRR 8 — AR ER A AR DT I S fF . 22
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AL F L & R TCR AN B G VRIESE S 72308 B F AR DO, 750 Pythondfs 5| A2 54

> X, ¥y, 2 =1, 2
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: need more than 2 values to unpack
> X, ¥, z2=1,2,3, 4
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: too many values to unpack

AL SE AT (4) RIS Z R, IXHETCH B DALt 9N BOTR], AR s -

>>> a, b, *rest = [1, 2, 3, 4]

>>> rest
[3, 4]
ALK 55 A8 S T H A _

>>> name = "Albus Percival Wulfric Brian Dumbledore"

>>> first, *middle, last = name.split()

>>> middle

['Percival', 'Wulfric', 'Brian']

WRAEIE ) A ] DURBARAT 2R AU P51, (HAF RS 1R i R A S R — 03K 7EE it
AU A KORH [] I TR AR

>>> a, *b, ¢ = "abc"
>»>a, b, ¢

(‘a’, ['b"], "c’)
AT AW AT TR SRR (S U6 ),

522 H#E

HEAMRE R — PP 2, T AR IR A — M. XA FURHT— T 4 AT IR
H, HHWE—ME:

x =y = somefunction()

A TR T AR AR

y = somefunction()
X =Yy

TR, XA TR T A TE AR S

x = somefunction()
y = somefunction()

A XX G HEMTEAE R, HSRS 46 TN AMFEZEENF (is) Wi,
5.2.3 iEal{E
M UAG S = x + 1, PRARREXH s B ) BRIREEHAT (=)
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BRI, MM X += 10 XFRVIBRME, &N TIrARMEETAT, W, /. %5,

> X =2
>>> X 4= 1
> x *= 2
>>> X

6

R Al T AR (A AR a3 n] T I Se i e ).

>>> fnord = 'foo’
>>> fnord += 'bar'
>>> fnord *= 2

>>> fnord
'foobarfoobar'

G SR, PTEEACRD I | s, RIS 7EAR A D0 T B mT ik

53 ADIR: Haiftpy R

FURE BT A R — R, (A2 T AR IINE, VR
AR —RiEA], AR R AT (B4, ATHAT2m) (1E3F ), %%, fCRHE
i AR (EIERTIHNZS A ) SRR,

FE LTRAR RS R G AR, Python ¥ 4 K AF B A 45 2] T — AR AZ (8474 &AL
ARFEIANEAE ), f2tnf (LA TN ) BUkR AR 2K (W R RF AT ) ki,
HAFB R ANEH

PRI, ARG R AT R RO (I LE BPythonf % )
WOR T A

this is a line
this is another line:
this is another block
continuing the same block
the last line of this block
phew, there we escaped the inner block

TEARZIE S, A — R A s 74T (MWbeginal{ ) AARPUUIHBRATELG O &, JF
TS — DR BRI B T4 (Mlendal} ) RARIRESRALE . 7EPythont, IS () f8iH
AT AU, IR AU b i A7 A U AR A A [R] AR o A B4 it 5 2 A R
PRBURIE AT CRHE R B A T o (AR Z T2 P A4 2 0 A A ID BN 8 ey 4 i QA e, T E B AR
AN R )

T HRE AR .
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54 SMHFEHIER

FIEFCN L, fERGE MR, IHAEEE AT BEE I8, bR PR IR
FTHEE BT gk o

541 RERMREMNARZH

AR, K2R TEE, MELTRERReN T, BEEOHRA/RE, BUEAE
A T B K BT#K ) George Boolefi 44 11 .

FE R RBEREAMN, FEEEITHIZWEE LAk, ifiE8”, L P2
TifiE&, Ka, BB AL, XA EXANBIFES, REAS, HLIfES, &F
R % REBANBH T

FEA /R FE CATAWEIARAT R AR ) i, R A e AR B AR L 1R -

False None o "" () [] {}

B F 2, brifE(EFalsefNone, & FNRAY (EHETR S, HE5F) BEEO. =751 (nzs
FAREER . ST M SR ) DS (Anas S8 ) ERB AR, A R B R B
A FERFAH True®,

B T g7 X R AR (T PythonfB AR AT R N BLAE ., /E—F XA s A AHKEK, [HWRA H.
BRI B R BAHAE W £, (HARUEEL(E M TrueflFalse 7645 61 5 ( WNCHEH F12.3 Z Hij ¥ Python
WA ), FREEAE N0 () fll (FRmE ). Ehs L, TrueflFalse R 20MNA5]4, &
IRERRAF, BAEHRARR R

>>> True

True

>>> False

False

>>> True == 1

True

>>> False == 0

True

>>> True + False + 42
43

Ht, RARE B —AR B0 Faka (nRE &M 4 H B Python AN g 5 1Y ), HAHITE
LR AW E TruesfFalse,
i /R HTrueflFalsel® T-25Mbool, Tfibool 51ist, strfiltuple—kE, W] FSREEHHAKIHE

@O ZE/DX A ERTBMERVLL . IRESFIFHER], X T HOBIENNE, RN EICR B R IRRE,
@ IEMPython F-Laura Creightonf§ Y, XFMERHIZMIT “HLEARPG” M VAR WEH, WAREHRE
wI2E o
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>>> bool('I think, therefore I am')
True

>>> bool(42)

True

>>> bool('")

False

>>> bool(0)

False

ETARAMEAR ] FAVEATRAEL, AR WP AT 2 R b T4 (Pythonzy FI ShA%H5 ).

B BRA[A""# A (Brbool([]) == bool("") == False ), 2E M1 RA8%F (B[] 1=""),
X H AL ZAP ABAI AT FRBE, LT (—AZRm® 5 NEHF2() 1= False),

542 BEEMBITHIFIEA
FEA A1, BFUTAIREFE, Sek BB B FR M4, 2258 1T F Ak .

name = input('What is your name? ')
if name.endswith('Gumby'):
print('Hello, Mr. Gumby')

R, ILRRES A AT . XEREWIRFHS (IPAE S ZRIRFA)
NI E OB, TR St (X UR—Scprintifif] ); WURZMF R, MAIIT (IR0
PIERT ),

FE OEFIFWNFE RN 1EST P, BAEMPUTHES BIFEGRER TP,
X5 57— AR AR R AT AR AL S B R S

54.3 else Ff]

TERT— 1 R BH, WEARARET A LLGumbyZh B4 5%, Jrikname.endswithlfig Bl True, T3
Ja SRS T——FTER il . WARAREE R, WId Felse a3 in—ppik s ( Zfr iy Fa)j&
Kl helse MR BIiER], T &L fE R —B5 o

name = input('What is your name?')
if name.endswith('Gumby'):
print('Hello, Mr. Gumby')
else:
print('Hello, stranger')

TERXHL, AR BA AT — MU (RO AR, RBEASE — MU AR
B, PythonfURHMRZEZ) B, AZNG7 WUERMIFTFHIRIEARRS IR ISR, Wi ek 5ot f) 1
—FkE (W REAIR A ),
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BAH— N HifE ARG SERC, EilERERIER
TRy F RS F it Aelselfi € HAE

status = "friend" if name.endswith("Gumby") else "stranger"

WA CRBAELTRH ) M, Rk WA RN —AE (X HEh " friend”), &
WPAEE —AME (X K" stranger” ).

Citi 75 b = Hi2 B A5 1) Python A o

5.4.4 elif ¥4

BN, alffielif, elifidelse iffU4ES, Hi— P if PAIFI—"Aelse T-HJ4 &M
i, WS R else 4,

num = int(input('Enter a number: '))
if num > o:

print('The number is positive')
elif num < o:

print('The number is negative')
else:
print('The number is zero')

545 REEHRHZE
TSRS BIMO 2. R A e F i A, AR R -

name = input('What is your name? ')
if name.endswith('Gumby"):
if name.startswith('Mr.'):
print('Hello, Mr. Gumby')
elif name.startswith('Mrs."):
print('Hello, Mrs. Gumby')
else:
print('Hello, Gumby')
else:
print('Hello, stranger')

X, RAF L Gumby 4, BFIRTRA 2 Ik, RS — M i — 2%l
SERIFIEAISE Y . TETE R, X Telif, BF— 10K (elsefh)) AR ESMH—
QR AN 3, SRR G — 0 3 MR, X B else FATHTAT A g, 2R
B else 4], K ZMEIFIELIMEEMrs I3k 925 (44 F 0 Gumby ). AR SN
felsefH], WZMFEAEN

546 BFEEZFHIEH

O VRS ERIE B SR AR AN, N HRUEULRAR S, PO ENTRA ST
AR AR 3 o
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1. LGB E AT

TR, BRANZREMA TR LR ER, BT TIITIHR . &5-1x bz

SERFIT 1825
Pythontb 5 iZ B R7F
= & R f &
X ==y x Ty
X <y xNTy
X >y x KTy
X >=y xKTEEETy
X <=y X NTEEE Ty
x 1= xAETy
x is 'y xHlly & [l —A X4
x is not y xFy AR X 42
x iny xJEg g CUFEH) yrI R
x not iny AR (WFEH) vy a b

AR FRARLBFI TR

ME % L3, TR <Fec=5 12 FAAWEAEE B A Fxcdaytgtast Ko, FRF-NE
i, 12X AP B xAry i KR AR I ARE B (o ANEHR— AR —ANFEH) A

FEHREFHFEAMZELEL, BE-NERRGINT-AFHELE—H, F128
7, fEPython 3Z 87, FTATAXAEM ., Rid B8 k48 A 69 2 808 69 Python i A, &L R 3t %
VEs g mit 2, AASRARATN, FRIITRFHHTIRRE, £Python3F, LERA

AR REHERLT .

5IR{E—FF, Pythontd ZHpfEsIb#L: AN HZA LLHGEEAT, o < age < 100,

AL W EGE RAT T ERRIE R, T R4

o HFIEHAF

T E A GRS, W EE AT, MM (==) FR.

>>> "foo" == "foo"
True
>>> "foo" == "bar"
False

PRS2 SATAMEECE IR — 255 W7 AR IRAREEN, A CRtRERs Bl B L Y st
, X ARSI,

>>> "foo" = "foo"

SyntaxError: can't assign to literal
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— N ESRWEEEAT, HTESUE, M T BRI AR R
o is: AARIEHAF
X EEMARA R, HEMEL S==—F, HLHEEHAEm.

»>x =y =[1, 2, 3]
>»>z = [1, 2, 3]

>>> X ==y
True
>>> X ==z
True
>>> x isy
True
>>> x 1s z
False

TERUL R, B AR, (HRE—DmOlRas R RIRE 5 xMzAH5E, Hx is 2
BURMINFalse, N 2iX WY PN IsK & RIE R AER] (MTAEHEE ). A ExFHlyds ol [F]
— BN, TMizdg I — 1 AL BRSOk S A HEFIT R 5 H— 212 ] ). 1%
PSR B, (AFFIER—PR.

XAFBANTT BEGT? AT T R

>»>> x = [1, 2, 3]
>>>y = [2, 4]
>>> x is not y
True

>>> del x[2]

>> y[1] =1

>>> y.reverse()

TERXA 7RG, FESBQE TP ARFEBSIZRy, IRFTIL, x is not y (55x is yHi )
AZER A True, X—GIRPCHANE, TR, FRMMELSR TXmArsR, BEEiTRRME, E
WERIE A ANTR] 513

>>> X ==y
True
>>> x is y
False

AR, P FIRAAFEAR
M, ==HPRIATAXRIEEEF, MisHREAM NI REGHEE (M%),

EE RERisATHRAFABEFRTEHERE, % TPythonis W34 FLIX it § 49 7 X,
A R AR T IAM A,

® in: SR B HLAF
BEFFIE22.5T N A, SHAMLEZEERSF—, el T &REF,

name = input('What is your name?")
if 's' in name:
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print('Your name contains the letter "s".')
else:
print('Your name does not contain the letter "s".")

o A A I 6 rLa
FAF RIS AT B RS 2T LU

>>> "alpha" < "beta"
True

BIRBET R TR, (E7 BB /2 Unicode 745, EA T2 ST

>>> "QEA" < "Qeg"
True

SEBR b, AR HESN Y . BB T REREAE, v % ord. XA BRELIAE
5 s g chr Al I

>>> ord("@")

128585

>>> ord("@")

128586

>>> chr(128584)

a

X5 E 3, (HATRe SR Ty A . filtn, ¥ RORS SRR, HESIUY i
Al e SR ZE R AN A

>>> "a" < "B"

False

—MRERBMEING o AT T Tk Lower, W 7R (S ULHI3E ).

>>> "a".lower() < "B".lower()

True

>>> "Fn0rD'.lower() == 'Fnord'.lower()
True

Foflo 91 64 e BT 205 AT, (HIX e e 6 5 TR FTREA R 74T, T HASR R A (L

>»> [1, 2] < [2, 1]
True

WRSFIIRTTER N HABTFS, KRR [ AL AL X X 2T R AT U

>>> [2, [1, 4]] < [2, [1, 5]]

True

2. MRIBEF

Zitt, RE WA RZR E B RIRX (LR, ZEI PTG EA RN B, HIRA
P FRIR AR FLEAE ), EART RET 2R A 2400 flan, BRRIRERE — DT, B
— A, IR XGRS T~ 10 (55 ), ik, AR X RE

number = int(input('Enter a number between 1 and 10: '))
if number <= 10:
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if number >= 1:
print('Creat!")
else:
print('Wrong!")
else:
print('Wrong!")

XATAT, (EA SR, FOAREA T print("Wrong! ") BIWK . EE F Sl AEGFH, IRAZuN
fifIpmg? AR

number = int(input('Enter a number between 1 and 10: '))
if number <= 10 and number >= 1:

print('Great!")
else:

print('Wrong!")

FE= dAE A4 X PLER1 <= number <= 10T #E—F BALX AT, A3F R A sE B 3 X AR

IBHEFand it — M RIBHAT TZ%QWV\E{E IAEXPAME AR B R [T EL, 75005 [A]
o A AINHNGRBTAT: orflinot, SEIEAX =AB5AF, ARELMEM A5 HIH.

if ((cash > price) or customer_has_good credit) and not out_of_stock:
give goods()

REPEMEHRIER

M RIBFEHANFARGIAE: 2L T o, Hlde, AL xFoyAiA ABE, KA Xx and
yA A A B A BB, A RGA X S B iE EMR, Hv’ﬂ“j‘:'uyo KhRE, JmRxHMR, X
AMRFERNBEx, EMATy, (ZFRBTAPGLER, RABT L PRI D7 ) XFATH
AT F R (R A RBRA) - A RB A TAAR N E BT, o RATL, EALELT
B il FoAME, s TEFFor, B4k, EREKXx or yF, WmRxAH A, iAW
x, EMEy, (RAGIFAMEEYGRED? )igiEzdE, XERAETH REFLFE@HK
(e BBGRAR ) TRARAR VAT, BT @A RAEA A T ZAATH .

name = input('Please enter your name: ') or '<unknown>'

do R IEHIANL T, bLiRor kAKX ML EIA <unknown>'. ERZHEALT, REAFRAE
REMFEK, W RBXAGREBIA, R @ XA 9354 A A A R,

547 W5
BRI —AMRE N SR, HTAEEEAIT F s .

if not condition:
crash program

[AVREE , ST 22 S 0L T I AR A AR Y R LR PP A A DR At B S BV st ek it A
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PEARTE . HEAR b, ARATEORBELE AP 200 2 (A% S sR BB e 2R SO UG I A i
BEERY ), ST e A PP B Trassert o

>>> age = 10

>>> assert 0 < age < 100

>>> age = -1

>>> assert 0 < age < 100

Traceback (most recent call last):
File "<stdin»", line 1, in ?

AssertionError
AN HIE AT R A, BT A BB IE R MIE T, MR S ias ser tif ) 7T 4 K AT 44
XARAHEH

AR — R ST i .

>>> age = -1
>>> assert 0 < age < 100, 'The age must be realistic’
Traceback (most recent call last):
File "<stdin>", line 1, in ?
AssertionError: The age must be realistic

55 &I

ZIb, REGE TR (B mHRET A, (BAnfT s S B0 2 0mg e piltn, RnT
REAAIEE—RERF, A #R GRS AT A AR R HIC A i T H., R A 4 53X
AR (DA ):

send mail

wait one month send mail
wait one month send mail
wait one month

(... and so on)

(AR A B PR AT T 25, ERIONE L, Iy FEA E, IR 24528
LT EAAES (O )

while we aren't stopped:
send mail
wait one month

FRE ARG, BRLEATE ~ 100/ BT A4 [FIFRE, FRATR AN,
print(1)
print(2)
print(3)
éiint(99)
print(100)

EARRIE BT SRINE, A 2K B TPython T, AJEM?
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5.5.1 while {EIf

DA B SEBURES ,  RERSAR T T XA AR A 15 1) -

X =1

while x <= 100:
print(x)
X += 1

AR Al TPy thonoR SEERR 7 ARAEXT T, SR LHIARAEM. ARE AR, ARW? fRiEnT L

IR AR BT AT, AR

name = "'
while not name:

name = input('Please enter your name: ')
print('Hello, {}!'.format(name))

TIB TR LefURD , JFAEEOR R A T ERAR I 4 . RSB BN E B B,
=]

K Anameid j& M 2S FEAFE, XA TR,

RR WwRERZMA—ANZBFTH CHEEARN LT ), SRFWMR? KikA. BFF

BZEINLT, BACLE—ANERFTHOFTHEIRAZY, Bk TaHnanetll H/. X

TSR RN B — A, (2R A 15 E . A EJ4while not namez hwhile not name
or name.isspace()zwhile not name.strip()BF+=T,

5.5.2 for {EIN

whilelfimJARH R, N TAERM N B RO SRAT S ARl S 00 MREE, (AA7

AR AT REARAR P s ZEREATRE il . — PRI AP A1] (SO TR 5L ) s on R AT
(AN 22138

FE OAAL, TR LT forg IRt ATiB Mgt £, BOFT MmN BT AR £ A

BRE. RAARE, REETANRSS ZAA 7|97,

ik, Al forif A .

words = ['this', 'is', 'an', 'ex', 'parrot']
for word in words:
print(word)

numbers = [0, 1, 2, 3, 4, 5, 6, 7, 8, 9]
for number in numbers:
print(number)

BTN (LU ) FREE RN R BOR—F R ILEIESS, Pythonfd fit T — BRI
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PN PRI

>>> range(0, 10)

range(0, 10)

>>> list(range(0, 10))

[0) 1) 2) 3) 4) 5) 6) 7) 8) 9]

WERMT Y . EMTE&EEGRAE (XER0), EAESERAE (XHEN10), TERE
THOUR, VRERA VT BRSO B0, 5B b, AR R 7 — AN, FHEX M B S
HRALE, IFRERIRALE R0,

>>> range(10)

range(0, 10)

TR ITENEL ~ 100:

for number in range(1,101):
print(number)

TERE, AHLCRTE A fwhilefFER, X EBENGL,

128 RBAe43E A forMEER, #OREAE AwhilefGzr,

553 E{=F
T 7 LT DGR, TG D 9IS R (e P S 4 ForiB )

d={'x"+1, 'y':2, 'z': 3}
for key in d:
print(key, 'corresponds to', d[key])

] fifi i key s 85 B VR SRARIBUITAG 1R . QSR RUOGHE SR, n] {fiHd.values, /RATREILS
1015, d.itemsAICLHAY )T R I E—EXT . forfEFRMIL S Z—42, Al7EHA i E 5 il .

for key, value in d.items():
print(key, 'corresponds to', value)

FE OFRAETHHINNFAERALN, eme2, SRFHRGBIAAN, —F LB A
B, AR5 L ARF . SRR E L, THRHAESALA £ —AF)EF 525
EFHEA, BHATEAR, ikt E R R IEANOR S, T4 A B3k collections P #

OrderedDict .,

554 —&EKXTHE

Pythonfiftt T 2 Bk UFH) (BUHAB TR SR ) BypR%, Hrh—L8f T 10304/
ZIR R itertoolsH, [HIRA —LE PN E pRAL T HIEAARARTT(E
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1. FHTIER
A, ARATREAR RIS AP . RBCA T A1

names = ['anne', 'beth', 'george', 'damon']
ages = [12, 45, 32, 102]

UREFTEN A RS A4S, T LS XA

for i in range(len(names)):
print(names[i], 'is', ages[i], 'years old')

DRAWFIRAZR S RS R RAREA FR . — MRA I TIRUT R RN B R zip, BRI
Feol g ok, JRREI—AHICHAURA S IR I EE—NEG AR R, AR A
7, A st HERON 53

>>> list(zip(names, ages))
[(‘anne', 12), ('beth', 45), ('george', 32), ('damon', 102)]

BN, AITEIEM R TR AL

for name, age in zip(names, ages):
print(name, 'is', age, 'years old')

PRzl T 58S EEECER TS TR A, MR KRBT, REzipht
TERSE P IIISE IR 1E 257,

>>> list(zip(range(5), range(100000000)))
[(0, 0), (1, 1), (2, 2), (3, 3), (4, 4)]

2. IEHREIRENER 5]
TEALEAFBLT , R BAER O RS B[Rl AR BCY R R RS B, fRn] REAR R e —

AFRFRIIRPIA RS T8 o FIFRTH . IR, SERIXAME S INRA AR, (Hix BB
IREAET AR -

for string in strings:
if 'xxx' in string:
index = strings.index(string) # AFH &7 AT ERTH &
strings[index] = '[censored]’

AT, (HRRAT YR AR BAT LB J351, AR BA B e, 19 RIR AR5 T REAXT (R
AR Bl AT H B YO BIAL YRS ) T TR — R R T 5

index = 0
for string in strings:
if "xxx' in string:
strings[index] = '[censored]’
index += 1

XA PTT R BIR AT LU, (BAR R R SR o ) — iR D 7 SR P eR R
enumerate,
for index, string in enumerate(strings):
if 'xxx' in string:
strings[index] = '[censored]’
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A PRBGERBENS B R T BT, Hp RS & H sh A,

3. REERFHEFEHER

KFE FINARA FRIREL: reversedfisorted, ‘B ITZ T4 J7kireverseflsort ( sorted
ez B S sort 2L, (HA]HTAEMFA BTSN, A S SN S, iR
S FNHEY 5 B RRAS o

>>> sorted([4, 3, 6, 8, 3])

(3, 3, 4, 6, 8]

>>> sorted('Hello, world!")

[' ‘: ‘!'1 '1') ' ‘: ld‘; ‘e') '1l) ll‘; ‘1'J 'O') 'O‘; ‘I'J 'W']
>>> list(reversed('Hello, world!"))

[, tdty, 1, ety tot, wt, ot oty 1Y, LY, e, THY]
>>> ''.join(reversed('Hello, world!"))

"ldlrow ,olleH’

TR, sortediB[Hl 813K, HMireversedf§zipAlte iR [ml— N EEAIRR I I EACXT S . VRICTH
KOXBRERE T4, REEforfEH s oin kP E, A EMRE, HERAGE
M EPITRTI YA #AE, WA ERX ERASIRAT . EPATIX LA, n e Listx)
AR [ B X R A TR

BR ZBFHERET, ThRERADE, Ak, THhsortRsorteddykey Ltk & Astr.lower,
#)4m, sorted("aBc", key=str.lower)i&w=['a', 'B', 'c'],

555 BEHTEIR

W, TS AR TR, BRI A RS 7 PP A e o (B Sefg il
T, RATREAE RIS . JFREER (EA “T—587 RASHPUTIRE ) S E L R_EER .

1. break

FEER (B P8I, nIfd Albreak. MREARER I/ NT 10005 EH (S A AT
BIEEA ), ATA100T 4R I F k. BN -V E)E, TRk, HI EEEk B IEER .

from math import sqrt
for n in range(99, 0, -1):
root = sqrt(n)
if root == int(root):
print(n)
break

WERARBATXRET, ERATEIS PSS R T Ml rangefZidh T4 =S —PK,
B9 p AR AR R 22 o Tl D KB B 5k, Wl ikrangerml NikAX, n_BWIBREIETR; dEaT
ek L%

>>> range(0, 10, 2)
[0} 2} 4’} 6} 8]
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2. continue

i) continuet® A break A2 . B A Y ATER, JFBERIF —UEA Ik, XA LR
FHHGSIEIMA T AT HIER), (EARZERIEER , XEEMEIMARE KiiZ 4%, HAFEZ 2B Ea R
HBHRA o EXFMEN T, Al fHcontinue, WNF .

for x in seq:
if condition1: continue
if condition2: continue
if condition3: continue

do_something()
do_something else()
do_another thing()
etc()

SR, TEARZABOBLT , M —R il 2 s T,

for x in seq:
if not (condition1 or condition2 or condition3):
do_something()
do_something else()
do_another thing()
etc()

continue AR SE—MRA M T H, (HIfAEARTEERIY . SR1T, IR breakifin], K2
fEwhile TruefEH & HEIE, OME T —/Niitie.

3. while True/breakpf5l

fEPython, forFiwhilefE¥AARH RiG, (HAR/RKIEE)—L8[n] S BRI RS AR . Ansix
SEHEIR A DI REE SR AL ERAT T BN, (RIRAREEAE P AR IEEE s S AR I AT AR, IR R
FOEA PR PREIRT A RAEER . Sk, —FPINRAT

word = "dummy’

while word:
word = input('Please enter a word: ')
# A R AN o F i
print('The word was', word)

BRI E A TIE AT
Please enter a word: first
The word was first

Please enter a word: second

The word was second
Please enter a word:

G IRA R — 2, (EARAT REARE T R St LU AT EN R S IR SR . SR, PR L, X
BEARRSA SMER o APEATDEER, VRTENS— A IEE CORATAE) TZword., (53 iYL (ELE I
ANEIRBIMOEA TR o T R 2 BRI E(E

word = input('Please enter a word: ')
while word:
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# AR RN LM T
print('The word was ', word)
word = input('Please enter a word: ')

WIS 1, (BAL S AN XSS ), 52 M et P AR ) R B 1) -
Finput. Gnfafseix AR B WE? AT Bilwhile True/break.
while True:
word = input('Please enter a word: ')
if not word: break
# A R AN ) o F
print('The word was ', word)
while TrueFBURFKALER, [EURESRMTE TIREMAN B — 1A P, X A1)
e R Hbreak . X UEMAIFE RBERH MwhileEMMIRFEAENE AT L A5 RAGER , i nl
TENGEMAR AT 5 25 RAEER . 1f/breakd PRI PRI BR—ER o ATt (ARl
P HwhileflE3N, FEEXARIY ), 9 IR SR B S — 8 W aa e Bl
IRV RIS Tt 2 Fbreak (RN AT e S BUEIAMELIRESE, 72— DMER T 52
breakff LA ), HIXBAFARFIRE W, K KZEPythonfd )y i (GFE/R A C ) #BiE
I R

55.6 &I HH] else TH]

W, TEER P brealo UMK I THAB “HI” THAN. BRI AT
BRI RBCERMETAR S 5, (BAT MUK n] BEARTEAGERIE 3 45 R A RCEA G . AT i
PEARATZ AR IE R AR AIYE? AR AR AT L — MR AL PR N False, HH7EBE
BRI PA SCE A Trve. BORERERT AERET 5 G — AR P R BT R BF A2 7 R R0

broke out = False

for x in seq:

do_something(x)

if condition(x):
broke out = True
break

do_something_else(x)

if not broke out:
print("I didn't break out!")

— P R B ) SN R AR R R I — SRelse F4), BAVIEE A P Hbreak it A7, 4RZEHT
i breakit i~ H

from math import sqrt
for n in range(99, 81, -1):
root = sqrt(n)
if root == int(root):
print(n)
break
else:
print("Didn't find it!")
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THER, Nifelse Fa), FRFF PRI T81 (ANE ), WRKBITX MR, ERFTE
"Didn't find it!", P AIFAMRLERTEEbreakiiAE 210, /DT 1000087 281, it
TEfor b EwhilefGFrp, #Rnl{difcontinue. breakfllelse¥H],

56 HHEES

G FME T —Fh M HABSN AN R X, R TEA P EESHES . JI1RE T TR
PRARR R, A T forfEIn.

>>> [x * x for x in range(10)]
[0, 1, 4, 9, 16, 25, 36, 49, 64, 81]

XA Hirange (10) AR MELRGF I AL, AERRIFAIE? 4028 AR ST EIRLE RER 3 B BR 1)1 _
JrfE, Iz Ipuge AT AREGE AT WCRYREBBEERR, v % JRARI0 IR, DUHXAER3
BEBRINT, oA BER3RERR Do W SCBLXFPINRE, RIAESI R NI — A i fi ).

>>> [x*x for x in range(10) if x % 3 == 0]
[0, 9, 36, 81]

AT Z2 1) for B4y

>>> [(x, y) for x in range(3) for y in range(3)]
[(0, 0), (0, 1), (0, 2), (1, 0), (1, 1), (1, 2), (2, 0), (2, 1), (2, 2)]

VERXTLG, T8 AP for MR EE [ RE Y 51 35 -

result = []
for x in range(3):
for y in range(3)
result.append((x, y))

SRIT—RE, fEFIZAfortst, WATRNLFT .

>>> girls = ['alice', 'bernice', 'clarice']

>>> boys = ['chris', 'arnold', 'bob']

>>> [b+'+"+g for b in boys for g in girls if b[0] == g[0]]
['chris+clarice', 'arnold+alice', 'bob+bernice']

XSEACRDHS 24 7 1Y B RERTR A4 55 R RE R

BEMBBRGT R

WK B/ TR THORXERKRS, BACEEE S, TRWES, & HPythonfi# ik
ARG T EAL S, T @2 Alex Martellidfe 7 69 i ok 5 & .

girls = ['alice', 'bernice', 'clarice']
boys = ['chris', 'arnold', 'bob']
letterGirls = {}
for girl in girls:
letterGirls.setdefault(girl[o], []).append(girl)
print([b+'+'+g for b in boys for g in letterGirls[b[0]]])
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XA — A% A letterCGirls ey F o, L P M ag4Ai 2 — /N FH, WA AKX
FHAT R KIS TR T R ( F T ksetdefaul tER —F AL ) . AIEXANFRE,
SNEIEFBAFTAN B %, FERLEFEFFE LI RZARAGIIA KXIZ., EZ4E, I A
HFRAE ZRXIA Y F Bk B AL ENNY LT EFTHATHRT .,

BRSBTS IR BT ANE S, MM HRERER, G RIHS LI
U CTRIERA AR, SR, PR ORI T RS

>>> squares = {i:"{} squared is {}".format(i, i**2) for i in range(10)}

>>> squares|8]

'8 squared is 64’

TEFNFRMES T, formTm A —DFA, MTEF MR, forAT A PN HE SRR
ko XN RIB 350 Ay B S HOR B AL

57 =AiT
LERREERT, KB — F 5= 4if4] . pass. delfilexec.

571 L&A
AR 2R F S, R Z, (A— ELIE 58 0] i Fpas st A K 1125

>>> pass
>>>

X A 208 A
AR ARG Ee— 25 AT AHRAA T AIWE? TEARGR S ARSI, nPREHIE S04 . i, AT
RES T —AR iRt e, (HHAP b —MUHEE, 0FFR .

if name == 'Ralph Auldus Melish':
print('Welcome!")
elif name == "Enid':

elif name == 'Bill Gates':
print('Access Denied")

XU REIZAT, P RTEPython RIS HORRE NS o SHB XN R, HF7E A pas
Herp ¥ hin—Zkpas s Py

if name == 'Ralph Auldus Melish':
print('Welcome!")
elif name == 'Enid':

Y,

pass
elif name == 'Bill Gates':
print('Access Denied")
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FE LT AMER R epassiE e, MABAN—ANAFHE, IRECELLERN T RZ R B4
(BRF6F) ok (ARFETE), AAZXFFHERALIEFHE (FEFENR ),

5.7.2 {£F del &
SEFARA B %5, Pythoni 204 HCHI ( B A80A (E A2t s R s M B S 48 10 )

>>> scoundrel = {'age': 42, 'first name': 'Robin', 'last name': 'of Locksley'}
>>> robin = scoundrel

>>> scoundrel

{'age': 42, 'first name': 'Robin’, 'last name': 'of Locksley'}

>>> robin

{'age': 42, 'first name': 'Robin’, 'last name': 'of Locksley'}

>>> scoundrel = None

>>> robin

{'age': 42, 'first name': 'Robin’, 'last name': 'of Locksley'}

>>> robin = None

51, rob1n$ﬂscoundre1?a['ﬂné/\ilﬁé, H I ENonelitZs scoundrelJ5 , AR AT LIiE it robin
KA, K robinth B B ANone Z J5 , XA FMEEIF AT ENLN T, SRR 4
RS ZAHRER, TR T T B, 2T MPythonff By LK HMIBR . Xk
FROARIRUCER . 1HER, TEATE SIS S, Wl AT (A ENone ) RIS HE, X
FEF AR S

Ti—Fh IR delif ] . (EE2F sS4 i X St n R M BR P A Al iR igigng e )
XA MBREIF 25, B MR 245,

5> X = 1
>>> del x
>>> X

Traceback (most recent call last):
File "<pyshell#255>", line 1, in ?
X
NameError: name 'x' is not defined

AR, A RAKLF B B0, 72N mEiReld, cflyds o [F— 515 .

>>> x = ["Hello", "world"]
>y = X

>>> y[1] = "Python"

>>> X

['Hello", 'Python']

PRATREV Aad i MR, dfs iRy, (EEBLIFARaIL.

>>> del x
>y
['Hello', 'Python']

Je Nt aWE? xFyds ma—A502, EMBRoy SR, PO R MR 4 PR, i
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BEAMBRIIRALY (fH ). 91, fEPythont, MAHIBATIMEMBRE, M HARBATT ZXAE
8, PR TARATE A, Pythonf#Reds 2357 R LINER

573 {EM exec M eval ITEFERITEHER

A, U] BEAR B L S Pythonf Uy, JPREHA B AU EA T IRA T s o ek st A T30
XATRESL AR IE Y., —E B/l execHleval UTEAR PR AL, {Hexec AT & —Fhififl, Meval
HERBEMK, XeERIEX TIHE BN .

g KNP NBITRAT G4 2 F 45 % P 69PythonX AL, XA TR T R EWLAREE, 4o
RFEH S NE R R PR T SEARDIAT, FREERRADGIT A, ERNE R
R, wHF15FHENBHEAMELED (CGL) AP, IHEBLLER,

1. exec
PRI A exe B AT R ARSI T

>>> exec("print('Hello, world!')")
Hello, world!

SR, VA e K exec i REF AR LSRR IF F . TERZEUHILT , L EfLis—
AR I TR R AT SRS R a4 23], BB R sk filtn, ik
WA T 2 FRsqrt, S5 anfr e

>>> from math import sqrt
>>> exec("sqrt = 1")
>>> sqrt(4)
Traceback (most recent call last):
File "<pyshell#18>", line 1, in ?
sqrt(4)
TypeError: object is not callable: 1

BESR AR, AT Bf A B E AR A TR 7 pRitexec EHT TS A ARG FAF R . 4n
XA TR [ T (RTRERATT ), BULPIRERE e & AaNA . I 1744
I, BRI TS X A 44 25 ]

FE TN (SRR AAETZNMA, FET—FREANTE, BT mE, KT
LR ARE T THRT, EMT—AFERLGFR, B, SERPIFRIAEGX = 1
B, HE LA S SR A A AL, BT 4 E A8 LA R 4] (B B AT Ak,
FAME 09 KARA A By 4210 ), 1253k o6 Rdmt,

AL, ARBSINES — A S, IR RF B a4 25 )

@ 9zBr L, T FlexectRBEMIA A 25 0] . — D R2REF—DRERE . SRR A4 5 ML SUE T, MR
b4 23 (] AT LURAE ST . X — & Feval,
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>>> from math import sqrt
>>> scope = {}

>>> exec('sqrt = 1', scope)
>>> sqrt(4)

2.0

>>> scope[ 'sqrt']

1

ARAT UL, AT REH R IR A AL I AR 55 PR sqrt s PR sqriiz /EREAERE, Tl T exectl
ATMRAETE A O A8 5 Frscope

THER, WERIRZE O scopef TER R, M AMEEERENE, XZEH N ASELHEm
TAEIA N ERBFERN T builtins .

>>> len(scope)

2

>>> scope.keys()
['sqrt', ' builtins ']

2. eval

evaligz— PR Fexec N B pR%EL. exectifT— R FPythonifih), TMeval it HFAF 3R
(I PythonF k=X IME, FRMIZEH (execf T AEBAIR ], HNEAGIESKER ), Flan, fRu]ff
AN AR A 3 — > PythonT 15945 :

>>> eval(input("Enter an arithmetic expression: "))
Enter an arithmetic expression: 6 + 18 * 2
42

Hexec—#¢, dnlmevalfdfit—A g asin], BRI GE F A2 BB AR 45 72 5T
N fEL

Eh 2REZXBFTARALLEZTEHWRIL, REFHRBIFMU, WwARLLHLTEETHWA
aE e, Bb, Heval A TR TR KA RIAE Aexecd 4, %a], f£Python' AT
RITAAERIDE, BA R ik, —FEKERT 84 Alython (A RLF17TF) 5
Python % H., AL IR Javail 46 5 R £ HLH)

RRAERE

mexecevaldRAEG & & M B, T AR A XA L TR TR PR — 2l

>>> scope = {}
>>> scope['x'] = 2
>>> scope['y'] =3
>>> eval('x * y', scope)
6

FI#, R—Aa 21T AT % KA RexecHeval,
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% 5% HRIATRER

>>> scope = {}

>>> exec('x = 2", scope)
>>> eval('x * x', scope)
4

R ZAPYOET % 5 B 3FF B 4095, A2 RALIF R R ZAL

KREANG T ZRiEn] .

Q $TENERA: AR HprintiBaRITENZ A HLE S0 BRI . nRprintifn] LLUE S 45,
JRSEprintif MR M A THEAE ATED

Q SNIBA: ARME, VRAERES AR REUN 2 FR— ] BEE R IR E Rk A~ 24 Fr AR
L, FEXAMEN T, AT import ... as ... EAITEAS I A 4% pRER

O MEIEG . &0 P o mEE R, PRI 25 2 A8 W s i i il
HESRIRAE, PRt E R

O KRR UM TS g e R a) gl . ARASH] T 2B E s, BT
PRSI E L (COBEABF A4 ),

Q £HIEA): KBRS (/RFBR) Jod B T/E 2L U, sl i i if/elif/
else, AR KIFEMHGEE, KB —DNERMREFMRIAL, Waifbelsec,

QWS Brakoe s (—MRFRER) NI, A E UL 20 i i 45 57
WRARE M RIXZ MR, WE s SEERFE R PET (B IR E8E AN R ). lf
JRFUEAS IR, oA AR, B RHR IR

Q BEF: WRATEFX R A oo R (A o Fl N B9800 ST Uk, o mT e 551
Sy E AT S, EEER AR S A R AR, BT — R, AT
continueifit]; EFKHAIEHR, v Hbreakiifl. 74k, RIBTTHEIEARBEIT—1else
), ERTEBA PA TR T A breakifi A BRI T .

Q #S: HERIPAREN, MEREX. ENTEERMRIGIER, FIFR e T EfE 4
Wi, RS, FTNERA IR AR, XX RICR AR 5
PR R B SC Y . HERDIREIR K, [HIERZIEW T, (S EIa A E 5
WA SE TS5, HACRS R AT et v BT &y o T T 90 et T i Fah ST B 1l e

Q pass. del. execfleval: passifimJft-A#AM, HIEGHWESGAT. delif g TMBRAE
EEEIRE RO, (AR TIMBRE . pRi%exec I T F4F HRAE A Python B F AT
PRI evalTHA AT i R B RIB AT TR [l 45
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% W@

ch(n) AR, Horh S AR, AR T A BB ffin (0 <
n<256)

eval(source[,globals[,locals]]) HE IR [0 T4 B E R i F kb py 4

exec(source[, globals[, locals]]) =4 s fi Hit AT

enumerate (seq) Az AT EARI R 5 | A X

ord(c) BE—A RSN, JRR PP RN (— %)

range([start, ] stop[, step]) AR B 2

reversed(seq) MR RITTIR A seqri g, DA Ta%1%

sorted(seql,cmp] [ key] [, reverse])  jgfal—gige, Forfrfrseqrit A (i FLkSE(E 25 HE 0 _

xrange([start,] stop[, step]) ﬁU%~’|‘FH?i%ﬁE‘JxrangeXffé%

zip(seql, seq2,...) QB AT ITE TS

582 T

ZI, R8T HERVAR, BB SCBUL TR RIS, ICREB IS BOFTENZ R . 15
HTRIPIET, VRRA TR . TEMTGBERIITET, IR TR IR R LA WA



Mmoo R

AREAGUTHREE AL BR L, XIERBER SRR AALIMSE AT 55, HA®RU—K, T
i L TR IB TR & o AN HSEAWEHIE, S TheR IR A LA P
I

6.1 MER—MEE

W 20 S BRI AR/, (AR E KA, IRRPUE B BRI, AEE, R R7E
— IS T e R, (HFFEAE S — AN R, A g gilin, RIS T —
B, Bt — 3B AR H (—FEs, Hoh BB 2 T ).

fibs = [0, 1]

for i in range(8):
fibs.append(fibs[-2] + fibs[-1])

A7 SIS, Fibs LS a0 2RI 32K

>>> fibs
[OJ 1) 1) 2) 3) 5) 8) 13) 21) 34]

IRARAE — YO AT 10D 2E PO, ERACRSRILFRERG R 75K o ARE 20T DUMB BT IA for
PEIR, (ARSI, RILEF P 46 RS B R P R BE

fibs = [0, 1]

num = int(input('How many Fibonacci numbers do you want? '))

for i in range(num-2):

fibs.append(fibs[-2] + fibs[-1])

print(fibs)

I X SR A A A, Al JpWe? 48K, URAT DATERS ZEh P e S X MR
BN R g 5 f AR B A2 2 W (A 28— 20 I O T3 Ay B (6 AR )7 ZEIXFMELLT
Rk SR 2 5 IX S U (5 YT E RS —1K ) 7 A, FLIERIFRF SURA XA
FLIE PR P SR, X LA 2 SR], A BOTEIE i TAE

W2 EIE R B o il e 7 LEAR PP SR A G B E R ARy SE AN, W LAMECR X AR AL -

num = input('How many numbers do you want? ')
print(fibs(num))
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TR, HHEMAMAS X MR R ARy (BRBCBCFIFTENSE R ). S2bR b, 2ERTIRHR
Bt RIE LR A7 SE Ay - AR SRR LIRS, ey B SR e anfir i, fRele
TN fibsHYpREL, FHAER ET A ERIRRBI R € . AR ZAE 2 75 T IR
B, T RRER .

6.2 KRG

MEA B NI, (AP B A EER A . GRS S BLRR  CH T e (G
WA G R IR R AR UL, AR ICH S ), THANA S B BRI R TE <, (HAGE
WATERXAER . B, WRARE ST E A LB, SAREXIT % “mEsE108, WA
FEOORE, HEEIESH, P44, SRIFE1234.7 WIEIXFEME, IR e —k%E K,

SRR Tr 1% WX AEERDE , AR AR R 2 S, R B A" AR
HERWIH o X LA SCHE R AR AE AT TR E , WRIEAATE R, AT 24 X LTy
T AL

HLUTANRERS, RERBEEMIAY T B NARFAIER, IR, TR AR
FTENERA PRI RO IR . IXARA 2 B . T TIOR3 1] At IR e o — 1 Python 2 ¥

page = download page()

fregs = compute frequencies(page)

for word, freq in fregs:
print(word, freq)

B B, AT AR X SR A/ ST, 2= T BAZ L, fRok &,
RIEAETENLE T EM ORI, 2 Tk s R p BAARARY, F e ATy (i
BRBESN) ot

6.3 BENEH

PRECI TR MR E I RAR [l — MY, ARPT AR (IR B n] R ZE AR it —Se 24—k
TERFE SN ). —ii s, 2RISR R TR, Il & sk callable.

>>> import math
>»> x =1

>>> y = math.sqrt
>>> callable(x)
False

>>> callable(y)
True

B —T Ui, PREUEATLARTERIAZ O o B A QT E SCeREE? (i def (7R SCeR%0)
AT,

@ SEBR L, TEPython i IFAE BT A RECHRR FME, K TEAZE 5 RN
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def hello(name):
return 'Hello, ' + name + '!

IBATIX LA JS , A — 4 Jhel LloRRT R, BRIl — 74T e, a8 E—2 4

B I R TR o AR ] {5 P R OB A A P X PR

>>> print(hello('world"))
Hello, world!
>>> print(hello('Gumby'))
Hello, Gumby!

ARANEENE? U2 S — R, 3R o] —A~ ph SE RIS SR 51 e g7 AR D) ) A (TR

A B, AEAMTPOIR BRI, T2 1 ZHOR L

def fibs(num):
result = [0, 1]
for i in range(num-2):
result.append(result[-2] + result[-1])
return result

PATX AU, MR B AN S PO S T o BRI ok e 4045, i

o VR BRI fibs .

>>> fibs(10)

[OJ 1) 1) 2) 3) 5) 8) 13) 21) 34]

>>> fibs(15)

[o, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233, 377]

TEX B, numFlresul tt o] A HAR A 7, Hreturnifm)di s B2, returni&A) HT

MEREGR IPUE (ZERTT A hellorR %X, returniE ) /E - E—FER ).

6.3.1 HREMREHE

BN PR S SO, AR IR A RERS LR, AT ASINTERE (LT R NE ) A 73 —Fh

LRI, WURISINASL A AT R A ST, Inde iR T ( ASARBRIZE R T

b

ROKTEER TR AN 10 LR 4 ), IRIXEERY AT ARA o AR R BOT Sk B 745 B FR

SCEFFFE (docstring ), KA BRI — M AF R o T T ACRS IS 1 ey 25 R ECAR N SC
(EEZEEER

def square(x):
"Calculates the square of the number x.'
return x * x

A LAE T T A5 [R) SCR 775 53 -

>>> square. doc__
'Calculates the square of the number x.'

EE _doc SERHM B, BRREFTEHEENG, RS PR T XL EATEL—

ANaFERE Bk, A5k (CREERT) B AEFIF TR,
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PR B R Ethe IpIRAT T . TEACH RS, AT T AR R B R R, b ey
PR SR A £
>>> help(square)

Help on function square in module main_:

square(x)
Calculates the square of the number x.

TES105, JRib 2l 3 s 4help.
6.3.2 HSIHANZRHHIRY

BeF i I PR B RR R S HO A B 145 2R . 7EPythont, A 2L R H AR AN IR 1]
TEVE WPascal IR F T, XA PR RE S A HA (WidE2 ), {H7EPythontf, PRI PREL,
RO e AR BT AR R AT 2B IR ] 1 BB B returnifia), B0CE 6 S returnifin), [HE
ATEreturn)m HfEEH

def test():

print('This is printed")
return
print('This is not")

X HLAH Freturnif i) HUE R T 45 pREL

>>> x = test()

This is printed

WRET I, B 188 — Acprintifih) . XA sUBTEIEIA Pl Hbreak, [HBKIRAE K%L, ) B
KRtesttt2HBAIRE], IR Axfg 2T AWE? FHBORE R

>>> X
>>>

2 #BBA . FHFHESR

>>> print(x)

None

R —MRAEIME : Noneo FHULTTH, FrA By pRECHR BME . WRAREA SIRENTiZR
14, ¥R [FINone,

e RBEXAKIAAT AW R, e RAREIFZ E0E S PR EME, LRty b
BEME, VAR ERRFE R RFERE—A SR R (R T ), RASIAE T None,

6.4 S¥EZX
PR SRR B, R WAITAE L, (BEIBSEN TAERHEMAI AR T o
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ST A T

6.4.1 {EMWEER

SE SCPRAINS, ARATBEAFBEIE . SRR 8 2RI ?

W, ARG S RS TE N YR (R ) 20605, IRIGIRTTR
W ETERE BE R S BOER SE TS5, TFES RO LU 5 W7 XM, (i, JdH il
B 8w . RS IR 4. )

AR AdefiEf P, BT RMLEEOTTRFTARABL, MiAMA IR ERY FR,
{2 A HEARI MR R S, ERERGEALT, RA¥ELAMFAME, MEERLE
EMTEEOHLAR ST A,

6.4.2 FREEIEESHIG

PRECE IS SRR T — RINME, IREE AT 7 IR, S8Ry SH0R
AR, A S VRBU RS A . 7ERREUN A S B SR BA (LT o
>>> def try_to_change(n):
n = "Mr. Gumby'

>>> name = 'Mrs. Entity'
>>> try_to_change(name)
>>> name

‘Mrs. Entity’

fEtry to_changeN, HHHEIRA 728, HIIRETIL, XXE R name AT M . LR,
o — e AR LR LRI B RS ERIROCRERLT T Xk

>>> name = 'Mrs. Entity’

>>> n = name # 5E#ARAARILFAR
>>> n = 'Mr. Gumby' # R AL BN R

>>> name

'Mrs. Entity'

XHEWEER G W, BRnE T, (AR nanel L, [FIFE, TERREUNTRER S E (R
EMKAE ) W, PRGN RS A Z R

AR SHAEMERFERBA . AR ELAFHETR.

FAER (DLRBOROCA ) B 2R (immutable ), X EBRERAREE ST (B H A
HHHE o PIMX SR SR AT AT BERY . (HASRSEO F] AR B8R 2s R (g3 ) we?

>>> def change(n):
n[o] = 'Mr. Gumby'



;;; names = ['Mrs. Entity', 'Mrs. Thing']

>>> change(names)

>>> names

['Mr. Gumby', 'Mrs. Thing']

TEX A7, WAE BB T S5 AHX AR 05 Fi— s ] 22 TR A A — A B A ]
TERT— DR, FURES Rl AR s e, e DR, Bk 7 AR O I g R, xR
AP ? HSIAIR Aar e, T XA, (HX A e BRI

>>> names = ['Mrs. Entity', 'Mrs. Thing']

>>> n = names # BRBEEREL TR
>>> n[0] = 'Mr. Gumby' # 5% A&
>>> names

["Mr. Gumby', 'Mrs. Thing']

XFEATEOUAR L I o K Rl — BRGSO i, X PSR (R 1 A1 3%
UK AT, B RE AL R, MRS RIBIAR . X FFIPAT UL SRR, G [ 9] F 40
FERIAS . L, WRURQER B RN TIRMUI T, AEIRPR SR R

>>> names = ['Mrs. Entity', 'Mrs. Thing']
>>> n = names[:]

BAENFInames 0, & P HEZFE AR RIS E

>>> n is names
False
>>> n == names
True

BAEAER (RAE R changeHIRKE ) 1B Hn, AL Minames

>>> n[0] = 'Mr. Gumby'

>>>n

['Mr. Gumby', 'Mrs. Thing']
>>> names

['Mrs. Entity', 'Mrs. Thing']

TR RS A X R S MR & change .

>>> change(names[:])
>>> names
['Mrs. Entity', 'Mrs. Thing']

EEFZHn FHRRIA, NILSIRSIFRIE 240,

EE ORTRAR, RHAGEIF LR (LIELL) 25 2FIM LR (P E 44K ) R

Tt
EEARL, HAEFBOEDE L, FARAEE BN RN,

1. AMEZEEH
TEPE R P RN R AR E T T, i PR EOR B ORI 4 1 (gl vl ) B — MRS 97 2
BARES S —DMREFF, ILEAFikEs, LR RER R 7 sk A Sk, AT
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REREFH— 2T N A RR S -

storage = {}

storage[ 'first'] = {}
storage[ 'middle'] = {}
storage['last'] = {}

BlEsh *ﬁstoragezgé/\?;ﬂl, ALE3 M first' . 'middle' fl'last' . 7ERRMEE T ERA 7
TN XIS, (AT PRSI ), My NG BN, mRAEE
A B, AT MG T XA -

>>> me = 'Magnus Lie Hetland'

>>> storage[ 'first']['Magnus'] = [me]
>>> storage[ 'middle']['Lie'] = [me]
>>> storage[ 'last']['Hetland'] = [me]

WA MR T — ARSI FERXM L, X s RS
BAE, ZORIBURIRI4 M Lief A G144 B, ATGCR AR

>>> storage[ 'middle']['Lie"]
['Magnus Lie Hetland']

UARBTIL , RN B AS B N RAR S5 P R BB, FEZ D A7, a4 sl AR R e
HAntt, PORAEEMOL N & ZEXAAEAE S 5 P Ia) 24 sk B A8 R B TR . T RSN AY
IRER, IHBEFAN AN RIIE L 2 A fk T AN

>>> my _sister = 'Anne Lie Hetland'

>>> storage['first'].setdefault('Anne', []).append(my_sister)
>>> storage[ 'middle'].setdefault('Lie', []).append(my sister)
>>> storage['last'].setdefault('Hetland', []).append(my sister)
>>> storage['first']['Anne']

['Anne Lie Hetland']

>>> storage[ 'middle']['Lie"]

['Magnus Lie Hetland', 'Anne Lie Hetland']

ATLUAEIL, 25 F0 ) A IR SR A R i, AU R AR DL AR LA
AR B S HEAE T BRI A B SEBTART , SRT ekl T T SR B — I iR (B 4G
FEIAY PR

def init(data):
data['first'] = {}
data[ 'middle'] = {}
data['last'] = {}

RO ATE RS R T —ApRBh o AR AAGCR T AR X A PR
>>> storage = {}
>>> init(storage)
>>> storage
{'middle': {}, 'last': {}, 'first': {}}

UARET UL, XA R BURIE TR AEIAST , AR R T etk TARZ



FE OAFRY, SAHIRERRE Y, FHiiTp TR, SRS TIRAR, 4R
IRAE TR B P AT B R R, 35 R A2

NSRS S RN G B R, PHERR S AT B I O PR

def lookup(data, label, name):
return data[label].get(name)

RS LookupizZz S Hlabel (4 'middle’ ) Flname (40" Lie' ), Fi& [Ml—A 444 4TI 512
WMz Z, WRCEHAM TEF RS, ST LR HX R

>>> lookup(storage, 'middle', 'Lie")
['Magnus Lie Hetland']

TR, RPN TERAR S P 3. PRI AR IR [m 5 AT 2, s ma s
GEHE . (CRFRBVEAT BRSSP 7RI MG LT IR [ ) &None . )
TR S RN B AR R AR A TP R CUSRANRE S BB XA R, AL )
def store(data, full name):
names = full name.split()

if len(names) == 2: names.insert(1, '')
labels = 'first', 'middle’, 'last’

for label, name in zip(labels, names):
people = lookup(data, label, name)
if people:
people.append(full_name)
else:

data[label][name] = [full name]

PR tore AT AN T 2B BR,

(1) ¥ Z ¥ datafifull_named@HE45 XA~ PREL, X LESEPLIE N NIMIIRIS UM

(2) PR full namefl|HE—" 24 Fnames 53k

(3) antinames A EE 2 ( A4 FRIE ), B0 b 24 508 2 45 5

(4) #¥'first'. 'middle' Fl'last' FEAErE G4 labelsHp (HLnlfdi g2, X B CH HEh
TAHMEITHES ).

(5) o R Bz 1 p K bR B RN B I A4 50T, DMEXTH AR — 44 TR T A R 454

Q RIS TIZARE 2 F P ;

Q Kifull nameBfHhn21i% 5 FA B uliddi A— 1 Hr51 3

TR TR -

>>> MyNames = {}

>>> init(MyNames)

>>> store(MyNames, 'Magnus Lie Hetland')

>>> lookup(MyNames, 'middle', 'Lie")
['Magnus Lie Hetland']

BERBEIEFHIZTT . N R LI




98 % 6% IR

>>> store(MyNames, 'Robin Hood")

>>> store(MyNames, 'Robin Locksley')

>>> lookup(MyNames, 'first', 'Robin')

['Robin Hood', 'Robin Locksley']

>>> store(MyNames, 'Mr. Gumby')

>>> lookup(MyNames, 'middle’, '")

["Robin Hood', 'Robin Locksley', 'Mr. Gumby']

WARFTIL, WERZA N2 T . P& s, AT R R e A 5

FE MRS ETESMERGaS R, IFET—FNE.

2. NRESHETTETH

TEALEET (WNC+H| PascalfliAda) 1, ZH T EASHORIEI L FME SO RS MR A2
i, fEPython™}, BEIE EAZXAEML, HAEBUSERIGA S . [BURSEUEA AL (AE0) W7
AR, Bk FERXAEOCT, DM PREGR BT F 2 E (AR 2R M 2 AME, T

PATEA R T R AT )o i, AT IS TS G 5 4 0 H ) ELAIN 1 R
>>> def inc(x): return x + 1
;;; foo = 10
>>> foo = inc(foo)

>>> foo
11

WER—E BB S, TTBeRErE, HAKHEAES IR, IR R
>>> def inc(x): x[0] = x[0] + 1

;;; foo = [10]

>>> inc(foo)

>>> foo
[11]

{FL T 55 AT A4 e 2 3R TG B F 11
6.4.3 XEFSHMEIAE

BTSRRI E S H, POV BTN B B E 5 A PRIE T B AT
ZARE I IR VRREAE 58 2 IS 37 B . B IX IR I 5 B — BUmt ], (HRE R PP RO, JRAR

P kM eIRA H .
A NI PREL:
def hello 1(greeting, name):
print('{}, {}!'.format(greeting, name))

def hello 2(name, greeting):
print('{}, {}!'.format(name, greeting))
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KPS RE I RESE AR, FURS B HES IR AR

>>> hello 1('Hello', 'world')
Hello, world!
>>> hello 2('Hello', 'world")
Hello, world!

A, ZRAHPINY AT REELICHE, TTHES
LAUUEY 18

>>> hello_1(greeting="Hello', name='world")
Hello, world!

TEXHL, SR TC R B2

>>> hello 1(name="world', greeting='Hello")
Hello, world!

A A AR (URATRERE RN T ).

>>> hello 2(greeting="'Hello', name='world")

world, Hello!

B AR 2 SRR KB F S, EEUURA B TS SRR Xk,
PR AN FEAECT TR S T A AL «

>>> store('Mr. Brainsample', 10, 20, 13, 5)
AT LUE T AR
>>> store(patient='Mr. Brainsample', hour=10, minute=20, day=13, month=5)

FIRXFEM A A R 228, (BEDSEREREW 1. 7358, SERUFE THBER,
SR, KRBT SRURRMIL AR T, AT ERRIME.
def hello 3(greeting='Hello', name="world'):
print('{}, {}!'.format(greeting, name))
B R SAER E BOMAES | PR BREON TR SRS | T LIARIE R 2, — S8 E AR |
et SRR S S .

>>> hello 3()

Hello, world!

>>> hello 3('Greetings"')

Greetings, world!

>>> hello_3('Greetings', 'universe')
Creetings, universe!

WARET L, AU A B SRR G, RO A 2R 24 S fname , 0701 [R] I 2 12 %
greeting, U HAREM S Hiname, H1 2 HgreetingfliATERIMETE? AFIRCAEENIZE AMT .

>>> hello 3(name="'Gumby")
Hello, Gumby!

TRIGEMIE? SO 1F ke ARATES Sl AL E SRS 7 28, (B iUSETs E T W 82
B, BARRE R A E EN TR S8 (R RIESHO0 R A ALE ).

W

BaRZms, S TR AR, WTHEES



100 % 6% IR

FE BFTARAEEAERALILAK AR TN, BREREIERNER, —HKmE, Bk
LRI VR RBAR Y, AR BAAMAM TR AR S, T W OR B AR R T AR A
BAH,

fian, pR%thellonl REERAMIHE ELEA , NI RIS SUZ T .

def hello_4(name, greeting='Hello', punctuation="1!"):
print('{}, {}{}'.format(greeting, name, punctuation))

P B T AR Z, R — L

>>> hello 4('Mars')
Hello, Mars!
>>> hello_4('Mars', 'Howdy')
Howdy, Mars!
>>> hello 4('Mars', 'Howdy', '...")
Howdy, Mars...
>>> hello 4('Mars', punctuation=".")
Hello, Mars.
>>> hello_4('Mars', greeting='Top of the morning to ya')
Top of the morning to ya, Mars!
>>> hello_4()
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: hello 4() missing 1 required positional argument: 'name’

Jm R 25K HnamedL 38 2 T BAME, RE—MNARKRLINKFF .

il

)=

IR, A7 i BICH BORZ M TARRE SRR A RGP 76T —T7, FRATR
PEER B R A

6.4.4 WEBSH

HEHE, RVFR P RAME R WS EIRA . B, EARZTRT M EA ARG (S
6.4.2717 ), FHRHBEAAGE— M ER o WRBEEAR T XA R B A 2 24 3 1

>>> store(data, namel, name2, name3)

i, BV PR E RS A . PR L, XSEBE ORI AHE

T R TR A R ACE

def print _params(*params):
print(params)

XHEAHREERE T — 28, HERnA — 25 Xt sali—r28ok
AR, BRGCR,

>>> print_params('Testing')
('Testing',)
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FREFFTENR R —A e, R EA—MNES . XAV, FiA 25 HSEcKsoicE ot d
W7 S 8 params W iZ 4R MIE T4k 3K .

>>> print_params(1, 2, 3)
(1, 2, 3)

SR Y R R BER BT AT (EARTE — D oedl T, Rt e R Rk . X RERIAT N
FATHES 2. 1715 Wik - TRAELI AT 2 5 08 R 2 AR (B EMUR B SR M Ted] 2RIV fE,
HERILZ AN, XPFARERE . T RS — 1 R4

def print params 2(title, *params):
print(title)
print(params)

Il e

>>> print params 2('Params:', 1, 2, 3)
Params:

s Ol
IR S EIREIER T A ESH R TR SEL, paramst g — a3 Tt4l.

>>> print_params_2('Nothing:")
Nothing:
0

SIRAE —FE, R SRS E e A AL & (AR RS ), EARRR, TEXFEL
R EAMEE RSN TAE . (AP IS E RS

>>> def in_the middle(x, *y, z):
print(x, y, 2)

>>> in_the middle(1, 2, 3, 4, 5, z=7)
1(2,3,4,5)7
>>> in_the middle(1, 2, 3, 4, 5, 7)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: in the middle() missing 1 required keyword-only argument: 'z’

SRS SIESS e 218
>>> print_params_2('Hmm..."', something=42)
Traceback (most recent call last):

File "<stdin»", line 1, in <module>
TypeError: print params 2() got an unexpected keyword argument 'something'

T T 28, A2 .

>>> def print_params_3(**params):
print(params)

>>> print_params_3(x=1, y=2, z=3)
{'z'+3, 'x't1, 'y': 2}

UNPRRT L, AR R R — T ARG . ATEE A X R
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def print params 4(x, y, z=3, *pospar, **keypar):
print(x, y, 2)
print(pospar)
print(keypar)

HESCRAS BUY R ARTR o

>>> print_params 4(1, 2, 3, 5, 6, 7, foo=1, bar=2)
123

(5, 6, 7)

{'foo': 1, 'bar': 2}

>>> print_params_4(1, 2)

123

0

{3

A AR, AR EIRZ . WRIREALESS 5 07 N0 TR (So T
1jimq BFAX— KRR 78T —A R B B, A REOE PR T, #RAT e
PRECR AT AT
BUAE (0] B e A RN AT E SR A7 s 1 P A TR AR ? i ER TS AN

def store(data, *full names):
for full name in full names:
names = full name.split()
if len(names) == 2: names.insert(1, '")
labels = 'first', 'middle', 'last'
for label, name in zip(labels, names):
people = lookup(data, label, name)
if people:
people.append(full name)
else:
data[label][name] = [full name]

XA PRAOE TR 5 R 32— M2 AT — R —FE A 5

>>> d = {}
>>> init(d)
>>> store(d, 'Han Solo')

{EERAEARAL AT LUK AR

>>> store(d, 'Luke Skywalker', 'Anakin Skywalker')
>>> lookup(d, 'last', 'Skywalker')
['Luke Skywalker', 'Anakin Skywalker']

6.45 HEESH

R4 1 A SR e Bocdim ydip (BRI RRER NI AT (e ) don] ST
SERAE . SRS BN B 287 (RBEA QR %L

def add(x, y):
return x + y

= BidroperatoriBAE T XA R F RO,
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RISt A — o, HAR & R EAIN AR

params = (1, 2)

XS RTH TR EAE A Z R . ARBEESH, e B S A SO it e 6 T R
(TAS 22 SCRRE) IS AT S8R

>>> add(*params)
3

AL ] I T2 RN R —R 0y, AR FRML TS HBNFRE il (i T4+,
LR LR A E OSSR ARARIRATIOICAEE S T pi%ithello 3, AT T X AR A

>>> params = {'name': 'Sir Robin', 'greeting': 'Well met'}
>>> hello 3(**params)
Well met, Sir Robin!

UnARAEE SO JH pR RIS T alioer, e AR LAl i, NI NI EATT, ik

AR HILERRAT
>>> def with_stars(**kwds): _

print(kwds['name'], 'is', kwds['age'], 'years old")

>>> def without stars(kwds):
print(kwds[ 'name'], 'is', kwds['age'], 'years old')

>>> args = {'name': 'Mr. Gumby', 'age': 42}
>>> with_stars(**args)

Mr. Gumby is 42 years old

>>> without stars(args)

Mr. Gumby is 42 years old

WRET UL, XFF eR%with_stars, FRAEE XA ERFEH T2, mixhFeRi%without
stars, FRAEE SCHA I ERTERBAT M, (X PIFMSE BRCRAR R, PRI, RA7EE SCeR% (7o
VPRI 2400 TR (Prora s e s ) (], BSARe AR

B AR LB FHRBERELSBRAR, BAZXHLERSABANRZEGEM, 0T
BT
def foo(x, y, z, m=0, n=0):
print(x, y, z, m, n)
def call foo(*args, **kwds):
print("Calling foo!")
foo(*args, **kwds)

XA AR KA M BB AF R AN (B XX megitmiz g, wAMEIFE ),

6.4.6 ZIJERAESH

AN 2 Z S EER I AEZ D730, IRES L% PHESRE— LRt HookeE X—
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def story(**kwds):
return 'Once upon a time, there was a ' \
"{job} called {name}.".format map(kwds)

def power(x, y, *others):
if others:
print('Received redundant parameters:', others)
return pow(x, y)

def interval(start, stop=None, step=1):
'Imitates range() for step > 0'

if stop is None: # e R 4 At stopds AL,
start, stop = 0, start # 3Li8 A startfestop#y i

result = []

i = start # MstartF4s4: 4

while i < stop: # ¥ #|stopfz &
result.append(i) # %L AT R A R m Bl result K A
i += step # ygmE| 4 AT fAestep (> 0) ZAw

return result
T T AR T S R
>>> print(story(job="king", name='Gumby"))
Once upon a time, there was a king called Gumby.
>>> print(story(name="Sir Robin', job='brave knight'))
Once upon a time, there was a brave knight called Sir Robin.
>>> params = {'job': 'language', 'name': 'Python'}
>>> print(story(**params))
Once upon a time, there was a language called Python.
>>> del params['job']
>>> print(story(job="stroke of genius', **params))
Once upon a time, there was a stroke of genius called Python.
>>> power(2, 3)

8

>>> power(3, 2)

9

>>> power(y=3, x=2)
8

>>> params = (5,) * 2

>>> power (*params)

3125

>>> power(3, 3, 'Hello, world")
Received redundant parameters: ('Hello, world',)
27

>>> interval(10)

[O) 1, 2, 3, 4, 5, 6) 7, 8) 9]

>>> interval(1, 5)

[1, 2, 3, 4]

>>> interval(3, 12, 4)

[3, 7, 11]

>>> power (*interval(3, 7))

Received redundant parameters: (5, 6)
81



6.5 AEJAB 105

T RMA S5l X 2L R B K A CRIEE B R, ELRIRIEAT A AR T I A SE R AR
J?;IEO

6.5 {ERE

AR RRIE T AWE? RDRHAU R I ER A AR I, PETIRETE )X = 15, #AF0dg{E
1o BILF S M7 —R (b pgifemfE ), FURRMEAIAR “BAW" A7, Sibr L,
PR LB AR . 5 — 4 Rvars i N B pREL, B3R [ AS AR T] LAY S84

> x =1

>>> scope = vars()
>>> scope[ 'x']

1

>>> scope['x'] += 1
>>> X

2

gL e, RS RvarsiBE ey F i, B ARSEPython'E & LAS 6Lk, XAFMA LR A
AR, BB, TRERIGEZGLER,

DAl BRI ROy B =B ERE. IBaf 2 DAz me? R Rl HEsE,
A pREOE IR A —

>>> def foo(): x = 42

»> > X =1

>>> foo()
>>> X

1

TEX L, pREfoofBl (HRTCHK ) T8, (HYIRERAERN, BRARE, &K N
FHfool st T — a4 25 al, ffoort IS AT, (AR )X = 4252 7EX AN EBVE
( EEBarA4 250 ) hHATHY, AmANE (25 ) ERIEN X, TEREIN T2 #FCh S EREE
2 (SRR ), ZHRUUT RS, RSS2 R R RS ASA R,

>>> def output(x): print(x)

35 % = 1

S>>y =2

>>> output(y)
2

B HRTN E— VIR o (EARREAE s S P s R AR e e AR FUR AR B O AP AL A (]
(AEHOCHE ), WA MR,

>>> def combine(parameter): print(parameter + external)

>>> external = 'berry'
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>>> combine('Shrub")
Shrubberry

g2E BIKGPI AT ZRAK SbughiiR, FLHRREREE,

“IEZE” HYIE)RE

BERAEREFWEETRAAPIM, 28T H L HIFIAMGTRE, wRA AR
EERAKERZZENALERALTER L, RAFABTRLEHLTE, BACKATLT TR
Z7.

R FE R, TR R globalskiFF AR T, EARKEM Tvars, BE—E 44
x0T, (localsiBE —ANa & BH LT FH, )

Bl de, EREE TP, mRA —A % Hparameterty o B EF, A EAL R combine
FirEle, BAR—ANEZR L6453, R, LBt T4 Fglobals()[ ' parameter' ]kiz
=E .

>>> def combine(parameter):

print(parameter + globals()['parameter'])

>>> parameter = 'berry'
>>> combine('Shrub")
Shrubberry

BRI R (AR GRE ) 200 —% 3. 1E BN EER , 1222 BN
JrriRAs e, BRARVRIIAG A RPython B2 2R 8 o IR A WAl iX — i 5 TPy thon g 7

»> x =1

>>> def change global():
global x
X =X+1

>>> change_global()
>>> X
2

/NGB

ERBIRE

Python &4 TA# &, B TH —MNBHREF —ANBHN, 4o FH =

def foo():
def bar():
print("Hello, world!")
bar()

#HERFALRK, BAE-AMERBGRE: AN RBCRAES —ANRR, XER
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FAALT @X ARG 5 F 4

def multiplier(factor):
def multiplyByFactor(number):
return number * factor
return multiplyByFactor

ERXE, —ANRFAETH—ARd, Bsb@e HEE M E@mey R, Lk tliE—A
S, MALBAC, E2WA, BENIHAES TR LT LTENERR, BmTZ, €
Wk THTENIRRE (ARG BHREE) |

A% 5130 S BOA N B, A E T LA sk, MK Ffactorad ML TRRF . W
T Python#y# BAE MK, T/ A JHPF XA R B SN EAFAEN K (nultiplier ) #9 %
&, deTH=:

>>> double = multiplier(2)
>>> double(5)

10

>>> triple = multiplier(3)
>>> triple(3)

9

>>> multiplier(s)(4)

20

HmultiplyByFactoriX A4 A4k 3L AT 2 A4F A 36 2B AR A M &,
BE, RAELINAERR AN T ZWAL, 124 R — 2 ZX M, THEA X4 Fnonlocal,
A K4 F 8 A sk S globaliRAR, SEARAESS SRR IR (S ABMR) ML BWAL,

6.6 i%Y3

RTR AR T anfel BRI pR A RANE, sRASCRT I T PR A, H AT BB LR AR IR 3 Bt if
2, RECETTHAIEC

WRARARTBA BB ARG O, AT REARAIE BT 2 2 2 R il , B IHERE 5 (X
MM A8, T — M WrbIHE S (HBRIN, X R ETE ):

#)a[ L] AR “#AT,

WERVRTEM FAEER “BBIH7, FF BRI E .

B EE O CRARIE AR ECE SC) 51T SRS LRIARTE . 1T n] REXE LB, o nlREdk
W, X TR B RGERREE . SR AMIAE I, FTRENOR S BT iR
B 245 Py thonfif B gL AT ¥4 o

— i E, RAEEGR N ECE S CIRATRR 37 IR ), PR ZETE L. fREHR i
77, B URREASR I, ARSI T o MR AR EUE X

def recursion():

return recursion()
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XA E SRR 2B A, SRIA W IR LR WERARIZTTE, G55 an e
PR R IE T — B e, XA e T (51T ). WIS B, X AWHETT T
£, ABRRRIE I sR AT, AORHEFE— LN F . PR pR SR IR BSGR B — o AR BE ( ELZ T R4k
FHARED) J5, HFERIA NS N, SERRTFZOEI B EHE i m B IHwE”

AN BRBCF A T RR A T2 55iEYT (% Liwhile TruedT sk HANGL & break flreturnid /) FUFEER
Bk R TeBRIEIA—HE ), AT NS FULARGEANSEE . VRAEEL A2 REXT VR A BT Bl 3 U R
B, DXCRERYIE I R AGE B AL SR TR 5

O B (X R/NgmIE): i EXFhSRT s K B R B —ME

O BAEH: G-, X B e @ —ER .

XA OGRSl ) R B NG 43, TRE G IV e I 1, DR ) LR 45 i
IIELE AT LA DR e/ N R

B2 er il pREIE FH B kA BRI 2 M o AT AT, BRI FH R, 0K R
BT —ANHTR 44 25 0] o X EPRAE sREORIFH F B0, PSSR pR AL [ TEMERf UG, AN
WA (Bl 2425 BRTR] ) BRl—A>pR%k | FE3C T ARATE SR A P41 g T AH R Fh 0 S £ 1% 5t

3
6.6.1 FNEZHMZEG]: MEMNE

AT RIATIA 2T 75, IR PRt T . TR < (1= 1) % (n -
2) % x 1, AEACESURMOTEAENT 2, I, TSR A AHER A 2 FrR Wi
BRI TGRSR

def factorial(n):
result = n
for i in range(1, n):
result *= i
return result

DOFPSCEAT AT, M H AT Y, KBNS, TR : Bk resultid E n, FRH
WRF LI B n— 1 BN, fJRiR Flresult, (BARRER, FERBUNEIRfE: . SC8E 5
TeBerE X, nRARIT

Q 1A,

O XTFRFUGETFn, KR n — 1T N,

WRAT L, X L EARTTTF L A2 Lot .

13K % R Ay o8 FH R AR S P N E Lo BRI ANE U, SEEE S HSe R R TR A

def factorial(n):

ifn==1:
return 1
else:

return n * factorial(n - 1)
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XIEHTARE SO B S, HUgillis 1 s il factorial (n) Mlfactorial(n - 1)J2 A A
Sk
KRB R BB R, BRI B R powMLB B AT+ T IRAE . 2 X —
AHCE AR, AR, (BT — MR X power (x, n) (xfIntHE ) RLHAK
FxHTen - LRIIZER, BBEEn S xAHZRINEE S . i H 2, power (2, 3)4&2 H IR IKAYLE
Hi2 x2x2=8,
XS RAREE )
def power(x, n):
result = 1
for i in range(n):

result *= x
return result

RORE—EERE RN KA, (AW e SUE S IH .

Q X AR, power(x, 0)#H1,

Q n>off, power(x, n) Apower(x, n-1)5x3REF,

WARETIL, 3B E CERHERY S5 5T TR p ke ot e tflm] . B E SOURBRMER), 1M sEal
HRARE )

def power(x, n):
if n == 0:
return 1
else:
return x * power(x, n - 1)

FRAFUCRE E SCNBON IERUBSC TR S 1 2 fiti = (Python ),

B R BRI FL LR, ESILATA A TAEBATIA A6 E U KA AR S A AY U
BA2IE T BB AR PR AR ARG,

AR M I VA T SCWE 2 METE S RERE it AR IAND 7 25 SR H @R, i HAE R Z B L
T, MR BRI REE R o SR, AR, [ABIAR TS, HAM E &2,
TEVRERE T RO VA2 SCRIE AN . 381, BARIRSS A RENE e S g 5 1 1 pR AR, (EAE 7R
FP 5y, ARAZTRERS A AN 2 5 A 326 DR 303 T R R

6.6.2 F—NEHEH: —HEHK

THDREF ffa— MR ——Z o 'R A

PRATRERAEAT IR o X MIPRESRAE X % 750 AR R A4, HAEEAMEI AR L 2
7 SN RE S 20, e A AN RN, R PRI LEREAN R RS 24 S8 AT RE T FEsF o 191]
i, WRAREEERS 0 AR A, ATRER] . RO AR A7 7 BRARRA R R
FNEE, ARSI IR0 BAE R ZJohn Cleeseld? 7 X SRACFHIARUL, XA
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KR T — D AZIEE . B, X750 BEE—1 ~ 10080807, PRt Ho2mas. 598, 5
100U MR, AH I/ Dl 25 22 /IR e ?

Febr BRI BN CEXAECFER TS0 T MARE SR ER, A XN
RF750 7 7 ANBRRE ATRERY XTI, BRI 1k ARToiid 24 825 i RE ) .

XA T ARZ HAAF AT . —AF AR . 45 5E TR R S e e HEr i
oIy ASRELS, fEfFARCE? MR, AERBCRIRER SN X NP R R AE TS
R 7 AR SR ER, B CERBEFIIE Az — XN (ZEEE
M) 7 7 MK BRI X B L ERAR R, I ELAE— S TRl TAORE DX ) 23 P

DHL SR, IXMAE AR AR LS | 1B A 20 SCRISEBL ., Sesk I — R e SC, BifRAR
FITEIZ AT AL

Q i EFRATRBRAHE], AL EA TERR AT IR AL, DRI X Rk ]

Q B, Fes X ph A g (_ERRAT BREFEIE ), P e B e e Bl ik 2 A AR

I o SRIETEARSAE R T e B AR AR 73 A 4R

TERXABIAZG T, SR TILR L PR R RIKILR)G, RS 2 AR
RO AT U AT . AR E AR BTN, WREA RN, BRI . I
NG TR Ry s AE 4R, O AR DT S SO E R e el . IFTER, XA
A PIRIR MCT ROZAE RO B WA T AEF I, IR AXAAE B A RIS — 5
Fo)

BAEAT LA — 4R T

def search(sequence, number, lower, upper):
if lower == upper:
assert number == sequence[upper]
return upper
else:
middle = (lower + upper) // 2
if number > sequence[middle]:
return search(sequence, number, middle + 1, upper)
else:
return search(sequence, number, lower, middle)

XEERAL T S50 L8 e—30: Wi lower == upper, HiiR [Flupper, R LFR. iHEE, IR
BRi% (Wi ) HBNIHSCRZEHRAET (number == sequence[upper] ), WA ARIAFNFLL LA,
AR RS, e B AE B A AT, SRR L BRAR BRI M H seaxrch, BT
EVA, R ERRATF BRI E N RN, ik, RS SElower flupperdg BRIME, H-AEMR
BOFL BN & 5] .

def search(sequence, number, lower=0, upper=None):
if upper is None: upper = len(sequence) - 1

BAE, WRVRBEARAE LIRAT IR, ©APR 0B E 9 B8 — A B R m —
NHEPRER R AAT,



>>> seq = [34, 67, 8, 123, 4, 100, 95]
>>> seq.sort()

>>> seq

[4, 8, 34, 67, 95, 100, 123]

>>> search(seq, 34)

2

>>> search(seg, 100)

5

SRIM, MATZIIRATNE? 1%, IRV SR ik indeck Ak, Hik, RIMEREEH L
X IIRE, WATRIEE—MEES, 1R NFIIE RGN, BRI E BT

WASE, M indexdEhs, (B FRIGER AT RERCRANT o MM, ZAE100 M7 rh s+
SERECE, RFRRTG B AERRR, TERMIELN T T2 m 1000, RATREdElT “Befha R
T, BAIERFFA5100 000 000 000 000 000 000 000 000 000 000 000NICE (K Pythondl| FEHK
Vb, X EERTREARILSL ), (A T B X 4 2K, IR “IRK” 1. SR,
R oA, HFERI7IR,

AR =

B %HFE, BbisectBMTAREN =0 E R K,

FRA TR

Eb, ARTHTR TR et & (FHFE . & 5905 ) —HE R S8 HELR
SR F, BRSBTS, BN REEEEAT, A 25T (4o scheme #= Lisp )
¥, JUFRTR AR SRR A A oy RAE A B8k TR, £ Python W, iH KA 4esbfy
TR (MACNZARINE, IBFET—FHBNE), 24T,

Python#2 4 7 — & B) TR AT AP R X A2 09 B4 map. filterfereduce. & #HH)
Pythoni& A ¥, Fdkmapfefilterty Mix Rk, Bizde A7 EHE-FRERCN . KT Amap
F A7) 6 T L F AR R R

>>> list(map(str, range(10))) # 5 [str(i) for i in range(10)]%#H

['0", '1', '2', '3', '4', '5', '6', '7", '8', '9']

AR A8 B filterAR 4B R R 698 i koaf T E 47 8

>>> def func(x):
return x.isalnum()

>>> seq = ["foo", "x41", "21", mRe]
>>> list(filter(func, seq))
['foo', 'x41']

O H5 b, ErWERIN TS, AR TR 1074, B A — MR, HFRKL2900K !



HEATOI T, eREMIER I EHET, RAFOETNRE B T L RE,

>>> [x for x in seq if x.isalnum()]

['foo', 'x41']

5:FF b, Pythond®4k T —#t % % lambdak it X" a9 2h sk, b4k AR 4540 22 M3 09 4 S 3 3
( Z&4tmap, filterfereducefz ) .

>>> filter(lambda x: x.isalnum(), seq)

['foo', 'x41']

R, AR I AT TR 2 8 57

Tig ) 9 KA R R M reduce RAR AR S ﬁ'ﬁii/]\ % 5 ?‘r%/fié’]%“"‘ PRAZ 4, )ﬂé’] )JL
RARR S, R DB FF i H AT E S , BRLEREEINTLESL

, WRIL K, A A ZEANSFT ﬂ'“ﬁ'"i'] /\9*%0 ﬁ]izn, &n%%%hﬁ’% #’é@ﬁﬁﬁé&#a
iJU, 5T 45 &1 M reducefrlambda x, y: x+y®.

>>> numbers = [72, 101, 108, 108, 111, 44, 32, 119, 111, 114, 108, 100, 33]
>>> from functools import reduce

>>> reduce(lambda x, y: X + y, numbers)

1161

LR, REANTHIMET, R4 EA A EFEsum,

6.7 NG

AREEANG TG FEATITRLL SR

O R : MGIERIEADELT AR b E ALPRANT (R, PILERE T S .

O RBBEN: RECEM Hdefili e L. RECHIE AR, ENMINTEZE (S50,
JEATREIR Al — R ZAME (THAZER ).

O % RECET S5 (R RET B B AR ) BT 15 B . EPython, S80f7
PiZs: (I BESHRETSE, Wil ASH0s e BME, nl AR ST

O {ERE: ZRAAMEEMERE (M e&=E ) H, EPythont, fEFEFPIRZE: &)RfE
FHBCRRFAE I, VR DR E

Q #BY3: KBTI A S, XFEBRYA, AT I 50 A Ao 455 R T A R S R,
R B T 38 T PR 5 P P s B 0

O FBEAHIZ: Pythonftfit T —LLpi¥4afE TH, HrfufhlambdazgRik =LK ki %limap |
filterMlireduce,

@ lambdade i T AW T-BE, 7EReA i TRRE S RE
@ SLPr L, AR XA lambdapRiEL, RS AR operator A PR %Radd (X AMEHLEL &R T4~ P Bz FATAY
PREL ). SR AE CREARLL, R operator Y BB EURRCHTE
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6.7.1 AENAEIFRH

S w2

map(func, seql, seq, ...]) XA IR TE R AT RR A

filter(func, seq) R M—ANFIFE, b B X AT BB S5 5 L R TR
reduce(func, seq[, initial]) EMF func(func(func(seqlo], seq[1]), seq[2]), ...)
sum(seq) iR seq HITAH JCER A

apply(func[, args[, kwargs]]) PR CRSRIEEAZSE A B S0

6.7.2 g

TR A EENREE, ILREEGIE— PR S TP AR R o ok S WnfT e A
SESCEAL (3), TR S Pythond@ fEAYZEAL (INFAF e | FIRAIT L) —EMH], Xik/REE
g B R AR o BBEOE N —F ), ORRERS S ORI, TR A S A PR _
ERTT T



BIRHR

TERTJLEE, 222 1 Python N B I FEEXT A (5, F4F R . I3k, Judimsd ), K3k
TR T RZ RN B PRECRIFRIEE , IBA1 T A€ RS AN — &A=, 2l B
FESONSE, TRX IE SR AT ) F

PRATRES M), HE R B2 A 7 A8 A€ SO RIHGRRS, HRef el g4
We? VR I P8 BRI A R T, MEE A ST RR A i R TSR i pR A 7 SRR,
AN F 8 SO % (JEHIEXT R R A6 2 ) B— P PythontZ D& . F58 1, X MESIE R HEL,
PLZ TPython'5Smalltalk . C++. Java®3RZIHF —H, WA —MEBNEES .. FEATET,
PR A T 5, 2 248 B ik, EiE . BISIgR. RS MNEIRZ,
IAER LR IE

FE wRAEAEZDEON L BRI ML, RTRpERERE., AT R MHE R, HE
WA S HE AR EIT,

71 NREZE

TEMTE R G, REIRRECIRE —R5EHE (et ) LUk—ETi R AR R s
B I SR A R AR I A 24>, RS T R A e A A AL

O 3. AR FEZEL X QAT AR R AR, X SRR Bt 1L —RERERS

IEHIBAT.

Q 3. WPIMTEEAT R G TAR B 40T

Q k. AEETERAIE Lk,

TEARZ A AT 1) X R AR BORE R, FRLAA TR T A A 21 B G . — e g
Ik, PHd X SEME GRS R B R o X BAT ARG, [BAERBE R, 24 JEma ]
SUTRRABARE . ARERINAE, XWRIERZHNBBR KA. AT, FEk
NRZA, I EREMICSERX & 2 LALE AR B0 T 13 X 52 i o



7.1 FEEE 115

711 &

ARif %A (polymorphism ) I [ A Afifs, BRUE “AZMIEA". XKBCERE MAEARAM
TSRS 0] BRI T 5, BB AT HRAE , LA ERIAT R BN S BT B2 (26 ) TS
i, ARBARE — AR B R TR 55 M A AR L ST R G, BRIk 1 R 50—
oy (BZEBOTRZERIRSE ) Y4, HIrR RSB I I R AnER g AT

PRE AR R RESE, $8E R P IR LI AT T 27 o N, AR AT REESR T4 il
BIRYRT AN, AR PR

('SPAM", 2.50)

UARAR AT EA R TEARE RN, X REIIFORARGY, (AR RGBSRy 1 2R
%, BIRWARRT WA oea% , BRGS0 1k A M BACT , AnRAEDS e i P8 A
ORAE T - R BT AN T HE AL Bt (URBTT R RGER)—HRy ), SEEI RS G i 5
i ST L

SR, A P TRT B AR DT L R B i O — s EAHEIX — 1, FORRT AR GAAITEAR
2 5 AR T IR A P i o R 28 A S BT A, AR U A BEIRAE TG PP AIRRE B E NS o 2%
PRIEANFIRR, AT A R

#RRRT @A
def get price(object):
if isinstance(object, tuple):
return object[1]
else:
return magic network method(object)

FE X ZM Aisinstance RMATEA/ R E G AN HAXRLERFLREL, BAT
HesBE . Fdisinstance T2 THAE,

H T ARAS (i F g i s instance e ki Ar object /& i Je 04 . ISR, MR [BIHES — &,
AU FH— A3 2 7 ik

ISR MK kOl g, AR R A T (EX R SRR AN KRG . WA (AT 7
RESHA, Yo b fil B0 R BRI HAP B TE F LY price SR WE? WM, K
T TR R A PR

#RRRT @A
def get price(object):
if isinstance(object, tuple):
return object[1]
elif isinstance(object, dict):
return int(object['price’])
else:
return magic_network method(object)




116 %1% BRME

PR e A 2 T A B AT REVERS 7 (BseA A BRGE SR IN— Mo 5 i, FRAE AR AR 47 i
TESI—EER, ARIZUAIE? 5%, Al Biget price, {EIXFRNIA ZHAETEZ KM H]
AR A NSRS BERS G, (AR 2 d R SE R AR . SRR i s
TN, B S HARI AT %, 2Pz Ipe? AR, XA SEEIUAN R T N 7 U R
AR,

2 ZIIfE? LR A C LA P A A RAFRBAT ARA T, (BB A 2,
XREFARR R RS 2 . BRI T RARENE A AR IR M5 2R, TR G e AT TR ]
FERIAT . X IEJE2 A4S (MIEAERRE L Utid AT % ) a2 i,

712 BSFFEE

RIEN ARG, RIS © RS —— BT RERARE B PR —F.
PRIVRGE T LR R A%, (HIXEE 7. 2T RRMAEET, IRIZARAZ .

>>> object.get price()
2.5

PBOX e SRR B PEAR G pRAAR A T35 o ARAEAS P AT I WL X AR R PR AT s L B
TRV . 2RI LT

>>> 'abc'.count('a")

1

>>> [1, 2, 'a'].count('a")
1

WA — A Ex, YRICTEHLE BT AT BRI 28 Rt Re A F i count s HBIR XA 77k
A ERHERNSE, EEBRIER BT,

IR S . BRI R random il & — N4 Ay choice I BREL, BT HIN T BEALERE— 1
JCE . FHEE XA RS AR m iR I —ME

>>> from random import choice
>>> x = choice(['Hello, world!', [1, 2, 'e', 'e', 4]])

PUATIR LRSS, xR & AT H "Hello, world!', WATREELSHIK[1, 2, 'e', "e', 4]
BARREWE—A, RAHEWA L AL EEZDAN e, A FR I 5 R IRER
RERR B %, NIRRNE R, G ETEARREE FH count .

>>> x.count('e")
2

M EBREERTE , x & MNLZESNR . (HRHAE TURICHR AT A, HE0l — 408
count 7%, BN TFRHE NS HOMR P — BT . WRA NG T RS X AT IE R X
4, AR AT DU I 547 $ A9 R — R X AT R

ZERAEH

B 20T B GO ARER U RERT HAA TR, R 2 8RR o EAMUOGE I TJ7
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B, WATAES N BB T 28, EE T .

>>> 1 + 2

3

>>> 'Fish' + 'license’

'"Fishlicense'

RS FRYY, s EAE (+) BERTH A (X BURRE00), Wl TrrEs (DL h2E
RIBFHN )o AUEITX — 81, BIRVRERIHE— PN AR ) add pREL, ATRN TH XA E LB
(X5t operator 1Y PR % addE i, (HRLHREAR ):

def add(x, y):
return x +vy

AL AR AN RSB S ROk I8 XA R R

>>> add(1, 2)

3

>>> add('Fish', 'license')
'"Fishlicense'

ABVEA AR, HESETSH0T S AN A", WRERE — R, it
FTEN—Z5TH EORIR X A B, W LME T X FER (X SR ME— R B KB, nIx HAk
7eR%Len ),

def length message(x):
print("The length of", repr(x), "is", len(x))

UNARER L, XA PR BOA ] T repr. reprf2 2 M RINH Z—, AT TALMA S, ik
KEE:

>>> length message('Fnord")
The length of 'Fnord' is 5
>>> length message([1, 2, 3])
The length of [1, 2, 3] is 3

RZ RARZ AR Z A1, VRS FUR SRR BB T e dnst, BMEIRARAENZ .
YR Z 50 R AT, 28000 LI 50 b, EHREs, ME—MINERMH
W type . issubclass%pRECE A PUATIAUG A, (HARNS AT RERESR LA A A 235, &
R, MRIEIREEAIBEE TS, MARERMZIEMAEA (28), SR, ANZHIZER A
MEE L EABRUIRIIR 2% o SIAARTE R I HE R E LN abcJm, M%issubclassA
B2 Z 50T

FE X ZH6 2 AU XA PythonB 27 XS, ARNMRABTER, IARKERAWT
Pk “RARKRRET, PIRREET, RLERABT . A XS T REAGF@E
B, 5 A Mhttp://en.wikipedia.org/wiki/Duck_typing.

OIFER, XN RULFIRFENIZEim:, FHitiMadd(1, license' ) Anl17,
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7.1.3 3

% (encapsulation ) $8 Y2 ARG D ERLNTT . XUTERAE SR 2 (O HEER
SNSRI E o X MESARIG, ROV ENTRR SR BIREN] . A THRE s E—FE,
A IR PR P YL RGER I3, AR TERS SO AN E AR

BEHEAR T2, ZHURTHREXN SR (FRIZERD) SRR RO %, Mk
PLEARIC T HUE X A RE T & RIS 2 1R NHDRE —MEM T 2B EBA
FHERERR B, BSARA — 4 M0penObject iy (Al G BN AE A J5 A 24 ).

>>> 0 = OpenObject() # ¢ st R X HAIZH

>>> o.set_name('Sir Lancelot')

>>> o.get name()

'Sir Lancelot'

5 RGPS BRI ) BT, JR o, SRR REATIAMH 7
iset_namefliget_name I (fiXOpenObject S HFik 6771k ), —VIARE K ESETCHr, SR, QIR
ol HA FRAFETE 2R trglobal_nameHlg?

>>> global name

'Sir Lancelot'

X A1 HOpenObjectJE YL (XT4 ) B, VRFG 2% [Eglobal namefINZs . HHL 1, 4
MR TCAREE R E

>>> global name = 'Sir Gumby'

>>> o.get_name()

'Sir Gumby'

WA HE L 0penobject X 4, FHBEmIE, PEAEAIHHF 85

>>> 01 = OpenObject()

>>> 02 = OpenObject()

>>> 0l.set_name('Robin Hood")
>>> 02.get _name()

'Robin Hood'

WRET UL, & B — AR B FRET, B A B S — X R o XA R E A A5 0.

AR, AN G . S, RO AR, ke T e AR i,
WP A FR B FEXtgdlgr B, R HAE h—AN BRI .

JEMESE TS XA, R R, SEBR b, J5TRZE R 2R s B SR JE
(723905 I R ] ) — A~ E B 22 53] ) A SRAAAE FH a8 2k i =l 4 Jey 2 ot o 3 4 5 T T 1)
%, IPWHE 4% N Closedobject, AR T M AL L »

>>> ¢ = ClosedObject()

>>> c.set_name('Sir Lancelot')
>>> c.get name()

'Sir Lancelot’

B HEGCA IE— VA, (BIX A BEIERA 2 AR SRR TE 2 R b iy . T T FER g —A
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POE <88

>>> 1 = ClosedObject()

>>> r.set_name('Sir Robin')

r.get name()

'Sir Robin'

MR HIERf S TR R AP GXATRETEIRRERZ ), (EEE— R RITEE AR
TWe?

>>> c.get_name()
'Sir Lancelot'

HAFLE! XA NZA H O RRES XROPRESmHEEME (nsafr) #iik. Xgmir
IRATRE B X SE R, P — FRINRE (7 ) daE%, PR T eflvin—da (8
) AR, i JE T A PR pR IR FH 2 (R A7t

7.2. 4K AN THE Py thon i B EHLH

714 4%

hAOE I — P = O R R ), TR 51 B AR o 2 U A RIRE RS . A5
T 3 B PR AR R XA B, (HEEZ I — AT I 8, ISRIRE SR T —428, I
FANE— NS5 ZARMG2E (ATRE BB TR, iz Jpsie? BIESXASEIRE, FRAE
SIHZERACAS, B RGBT

Ban, YRATREC AT T —A~44 A Shapef2s, BHIEMMNE A Chil 2 5w L. BEIREA)]
H—A~ 4 HRectanglef 2, (HEAEE AR [ O 2 H 20 pEwe b, i HLb A& qnfe) 13508
o AR EHME Jrikdraw, K ShapeC &4 — XMk, HECRIRL: . IBAizunfap
Wg? ilRectangleZk7K ShapeRy /i, fdifSXRectangleXt G i iddrawhs, ¥ H a8 FH ShapeZ
X ATTHEE (Z07.2.619 ).

72 %

ZIb, RS ARNSA T RAREGE, &0 REA s BT, B3RS EAginfra)d
Ko NMHXLENAERT, SORERERM 4.

721 KERRHA

AR AR T, JRR AR LRI [E] SGal . MRZ IR YL, X IESEERYE L—
—FR G M REBTRENS, PN %IEHSEE.

g, WARARLEESNE B — S, X H S 527 i— el IR —AEw i (Hh
%) WK, EAZATIE: REIRIRAS R T “m/” Rl 5287 Y0y
SRS, W mw” BT H RN T — IR R TR, AT R




120 F1%F BEWE

JRERTFE WL =™ BT T, 5RO mA” 3.

FE OAKEE R, A AMCRATE, wbirds ( &%) Fwlarks (=4 ). f£Python'F,
YA R B F KRG, 4eBirdfelark,

AR, FRABIIR A 5 P . (BAE T X Rt Tt , FREREWRREK, KN
R R H SRR e W o 2R T R SEBERA 2R TR ik, R 2E 0 A S A
KA . AETI, 20 X128, JAfE X2 Hkmirk GATREES —SBAA 1A% ).

fitn, BirdZEnl REFR AT fly, TMiPenguinZ€ (Birdiy—A>¥328) AIRERIHY Jrikeat_fish,
B EPenguindSit, FRIETTRER G A ik, HIrikfly, BTAIEARHE K, Kik7EPenguin
B, Tk fly A ABRAEE S | E 5w (S ILEE8E ),

FE AR EHPython AP, XML ZB LM AESZZETEAY, WAL
FARAK TR, Ak, RTACEE, LRabel LA, EEH A Python 2 AP, XA
ERNARALAR, f£Python3F¥, CRERSEFELAT,

722 BIERENE
ATEAFAE KT TR AR5
__metaclass__ = type # 4o R AR R 92 Python 2, i &4 KAB
class Person:

def set name(self, name):
self.name = name

def get name(self):
return self.name

def greet(self):
print("Hello, world! I'm {}.".format(self.name))

FE O BXEFHKXERAZNG, AEFEXAEZGFEERNEXET, 12/4£Python 3247, B
IR AT X K, 408 8 Pythoni AP, AT KK, BAMKARBSI KM E
BKIA75 4] _metaclass_ = type, 2R RALEHAFH PHEXLOLLXLES ., S K,
BRI E, A ATKE (dmobject) IRAERFE, A AWlTRATE, #HEH
WA, deRARME A6 2 Python 3, FAFH BX—5, BARKIABXELT ., AX
& @megEmIE L, EARAIE,

AR = AT L, AR RE0E X, B0 FclassiiflN, Person 4R JE
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MR classifi QS Y44 23 0], T E SCRBL (Z7.2.519 ). — V1B EARARIE
4, (EARATREARIE S B se LRt Ao BARIN AL o IR A ZMAXRWE? T HdE i G w4
FBIPAAIA X — 5

>>> foo = Person()

>>> bar = Person()

>>> foo.set name('Luke Skywalker')
>>> bar.set_name('Anakin Skywalker")
>>> foo.greet()

Hello, world! I'm Luke Skywalker.
>>> bar.greet()

Hello, world! I'm Anakin Skywalker.

AR REA R, (HYETE T selfi2fh4 . XffooliHlset namefllgreethi, foo#BestEN
B NBRANERL TN TN BEAS Mself, XARWMGY, S2br b, AT RABEE 25X A
SR, (RETE R EALY, FibJ8 a4 hself,

WK, selfRAH, EEMAT/D WIREAE, AR IERICEDI RIS RA B —2i
PERRTERT RO G . S LART—HE, AT LSl 2w o

>>> foo.name

"Luke Skywalker'

>>> bar.name = 'Yoda'
>>> bar.greet()

Hello, world! I'm Yoda.

BR 4R foo —APersonEHl, THfoo.greet ()4 A Person.greet(foo)d i 5, 125 %6 %
S E AL,

723 B, RBFGE

SEBR b, D7 A BREO DO R BAERT— T R B S8 self b J7ik (EERR LU SRR 7
) R — NSRBIV e T m p 92, PIETE St D28, JREnT LK Jm 1 s —4
T IE PR, (XA R selF S HL T,

>>> class Class:
def method(self):
print('I have a self!")

>>> def function():
print("I don't...")

>>> instance = Class()

>>> instance.method() I have a self!
>>> instance.method = function

>>> instance.method() I don't...

TR, AEASE el AT B LIKIA A9 773 (dinstance.method ) Y8 FH k.
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bR L, sEa] LIS — AR [l R —A 7 ik

>>> class Bird:

song = 'Squaawk!'

def sing(self):

print(self.song)

>>> bird = Bird()
>>> bird.sing()
Squaawk!
>>> birdsong = bird.sing

>>> birdsong()
Squaawk!

BCR R — A 7 1k V8 AR R AR AR oK RO, {HL S Bt birdsong i 1A 19 2 S Bk 19 T 3%
bird.sing, JXEMNRE EWREB VIS Eself (RIEHBPSHINZERILH] ).

7.2.4 BEIRBRE
ERUEBL T, TSN % @ . PR B — T RS R i A % 181

>>> c.name

'Sir Lancelot'

>>> c.name = 'Sir Gumby'
>>> c.get name()

'Sir Gumby'

A LT BN X I n) 8, HA ST 51 (fnSmalltalk 24 ) ARk it T 3R], A
TR RZX AN TE Z BB R APIRES (REARBEMSNTDT IR EAT ). RATRES], AT TS
Grnietion? AR R A C RS D Sy T m AN RUR M R T, AR AE HE
PililClosedobject (X cHTEAYZS) )@ Miname, SEATT Z A8 ik setNamefllgetName T o

K HAAAR P T REANAIE (WASRIHGE ) XN AA DL, #ilin, Closedobjectn]
RETERT GAB SO A4 BRI 1) 47 B 5% 5k B IR o X RD DD RE T BB & 727 M set_namerPr, (HANR L
Hel B e name, S5FUEANMAIYE? AT AR AE—RAR SRR IR Ryl n)
TR R E SCNFAE . I B HEABEMXS R ARSI, i R gl S FEER 7% (Miget_nameFl
set_name ) HKijilnl,

FE FoFHAN4H (property ), X E—FrIh IR KM BB HKS,

Python{¥ A AFAA B PEFL Bt B H Y SR, TR ZORFR R BURETEAT A A0 ARG o
SRR, BT, ARATERIE AT X R 254 REEE . SR, sl Boi/MER, TG
R TRA BRI

FETNESURME RO B CRREMSNERDI ), R A FREAPIA T RIZ AT L HmT

@ 7ESmalltalk ', HEEEAS XG0 T7 B Ui H R
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class Secretive:

def _inaccessible(self):
print("Bet you can't see me ...")

def accessible(self):
print("The secret message is:")
self. inaccessible()

IAEMIMTANGEDI 0] __inaccessible, {HEZEH (Maccessiblerr ) RERFT LU E .

>>> s = Secretive()
>>> s._inaccessible()
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: Secretive instance has no attribute '_ inaccessible’
>>> s.accessible()
The secret message is:
Bet you can't see me ...

ARV T RIRATA S BS, (HXFEA O B2 T A s 5 P A RAA ke BRI,
FE R B PR TYE I AR . 122 b, XFRTA LIS T RIZR AT Sk B2 BRER A 7640, BIAE Tk
D)1 S Il B 1 5 A

>>> Secretive. Secretive inaccessible
<unbound method Secretive. inaccessible>

BRI MR A BTk, SiRE NIRRTk, RIS AR

>>> s._Secretive_ inaccessible()
Bet you can't see me ...

B2 ARICIEEE (E A AT X G RN T e g, (X Fp g Fris el =08 1 T 52U s =,
AT ZE SRR

AARARA A BAFRBAE L, AR AR EE MM B e m s o ik mE S, WTH— T RIZHT
ko XERHRBE—FZE, HEALEM. #l, from module import *A2S ALI—FRIZk
FI3k B

725 EHHRTE
T P S R

def foo(x): return x * x
foo = lambda x: x * x

AR — AR ST i R, TR A BREORI R L i foo, ATRITEAR)R) (HEHR)
PRI E A4 FRfoo, T LATE PR 5 A 5E X o 2 SCRIFEDLININLE . TEclassifA) e S

O X T s (E), AUl E LR aRRE. G, JavaSTRrafiARRIAA TR . Pythoni A F2 A
BSCRF, A MIEFRREE B, PA— RIS T RIZEST AR Y T P R R A TR
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PR ER R A — R 24 25 1) (RE9ar & ZSE) ) WPATHY, 20 BT B b1 &R il il ixX A4~
23] o ORI T IS B, IFAERTA A Python PR JF 51 ARFNIE X — A5, [HANEX —
RAREH . wln, e b, JFHE R RRE S defif i),

>>> class C:

print('Class C being defined...")

Class C being defined...
>>>

XA AR, HIEE T B

class MemberCounter:
members = 0
def init(self):
MemberCounter.members += 1

>>> ml = MemberCounter()
>>> ml.init()

>>> MemberCounter.members
1

>>> m2 = MemberCounter()
>>> m2.init()

>>> MemberCounter.members
2

IR AESAE BN E LT — 8, P BIRe it (S2f6) #nlviin e, s B ek
ARSI . TR A T initRAIG LA S, SRR R R ik R A Bk,
WL R Inithe 45 51 A 1 PRAR

BEASEBIER AT U5 )X AN IR AR &, SR TR —FE

>>> ml.members

2

>>> m2.members

2

ARARAE— L] T 25 JE emember sIRARL, 45 S Ff T W 2

>>> ml.members = 'Two'
>>> ml.members

"Two'

>>> m2.members

2

FHEBS Am— A B, A B TR R, XA T 655 I 25 1Y 7]
P, SRR R A A R AR e A F
7.2.6 IEEBAE

AERTE S, TRY R THEERNE L BEIREBERE, AEclassif A g4 e N
R, IR AR SR,
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class Filter:
def init(self):
self.blocked = []
def filter(self, sequence):
return [x for x in sequence if x not in self.blocked]

class SPAMFilter(Filter): # SPAMFilter&Filter#yF %
def init(self): # ¥ 54 XFiltertyz ikinit
self.blocked = ['SPAM']

Filterfe— i uBFFIMEMZE . SLbr b, BRI IEREMATY .

>>> f = Filter()

>>> f.oinit()

>>> f.filter([1, 2, 3])

[1, 2, 3]

FilterZ& iy IR 16 T AT FIAE AR (ks sPAM' ARSI it BB A SPAMFi1ters ) AL
().

>>> s = SPAMFilter()
>>> s.init()
>>> s.filter(['SPAM', 'SPAM', 'SPAM', 'SPAM', 'eggs', 'bacon', 'SPAM'])

['eggs', 'bacon'] ' ' '
1B B SPAMF il ter 28K 5E AT AN B 45
Q DR e X ES TrilterBihrikinitiE Lo
Q EEMFilterZSdbRK Tk filterfE L, HILETHE RS HE L,
55 U] T ARARA AR AT DABIEE KGN [F] A iEA2E, EATTRR A Filter 28R A 1T
K, I HAMEFHE g S G dfilter, X e i tAt .

7.2.7 RNV
B — MR TR S — RS, N E ik issubclass,

>>> issubclass(SPAMFilter, Filter)
True
>>> issubclass(Filter, SPAMFilter)
False

MR —A2E, JFAERNEERYRESE, Al R R R TE_ bases_ o

>>> SPAMFilter. bases

(<class __main_ .Filter at 0x171e40>,)
>>> Filter. bases

(<class 'object's,)

[RIRE, ELfEXT SR B RE SRS, n]ffifisinstance,

>>> s = SPAMFilter()

>>> isinstance(s, SPAMFilter)
True

>>> isinstance(s, Filter)
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True
>>> isinstance(s, str)
False

EE MERisinstanceil F RA RAFHMOK, &M S S AT LT #OE BI4FehitsE, —ANER
89 45) S DL AR Fh Bk A B SRabed

WRFTIL, st&SPAMFilterZSfy ( B ) SXfl, (HEHIEFilter A RIFESLH, oM SPAMFilter
JEFilter T2 Bl 5 2, A SPAMFilter i RAREFilter X1 5 o MAT— 7w RT i, isinstance
WA T2RA, PR 2EA (str ),

WERAREARZBRT G )E TS, AIfEHJE M class_ .

>>> 5. class
<class __main__.SPAMFilter at 0x1707c0>

FE O TFHRE (L@ E A metaclass = typeif £ il it Mobject Yk R A H 4y ) 84 4,
T4 Atype(s) R IR B LPT B %, T THA B XK EH], typedr R L&A Winstance,

728 ZAEBE

FERT—T7, REEEER T — A AR 2EOUN_ bases o Himivi, #R00
R EARPBIMILDS, MZERTTREA 24 HUlBH AR 2128, F RDREIE L2,
class Calculator:

def calculate(self, expression):
self.value = eval(expression)

class Talker:
def talk(self):
print('Hi, my value is', self.value)

class TalkingCalculator(Calculator, Talker):
pass

FHTalkingCalculator AR B TCIEN , A AT Rk IR BLAR AR 1Y o OGS 3E 3 A
CalculatorfIB H 4k K calculate, JfMTalkerARHE 4k talk, Bk T 2ULiGHTTE L

>>> tc = TalkingCalculator()

>>> tc.calculate('1 + 2 * 3")

>>> tc.talk()

Hi, my value is 7

XA B EMR, & PIIRER AR TR, AR, BRIETASRE, 000k b fdi F 2 gk
K, PMTEALEEOLT, BRTaer kb I Ak,

I Z EAURNS, A— 5 0ida: MRZNBEELUARR IR T FH—1Irk (G2
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MNEZTTEE ), WIFECLassifE IR/ IO HESIX SEREEE, RO TR I 12 007 b A i (02 T
FIZR B 57 o BRI, ZERTTET R 75 49 R, AR Calculator 28 & Jriditalk, AR A A ik T Talker
FiyJriktalk CRBECEAATTIIR ), AAUETT X e S e S A HE I -

class TalkingCalculator(Talker, Calculator): pass

A5 SETalker )y ik tal kBT DIVIIING . ZAMERAGRRAIFNG, 2eHobiin I ks et 7
ISR FR R 73 AR (MRO ), EMFMFIEARR 0% Pt HACRIRYS, 1RnT REMR
AICTAHL o

7.2.9 EOMASE

TN S S ZEMEK, LB EX G, RAOHED () —XIMEE Ty
IEFEYE. 1EPythont, AW xUHTE X QUG FIREE ) A REFIES £, i, R 21&
TEJavarb AR FE R AR 45 11, TRABUE W G BENE SE R EOR B 58 MR 55 . WSRANRESERL, T2
RN

W, RESROGOEAEREE M 1 (RISEBURRE I ), BARTTEL, ton] 4R Rk i
WEOR . AR BRI IR — IR, A A P B R R AETE s WERANTFAE, it
L

>>> hasattr(tc, 'talk')
True
>>> hasattr(tc, 'fnord")
False

E LR, A B tc (ARFERTHEAN 2R TalkingCalculatorZSHSLp ) 3 mtktalk (8
=), (HEAJEMfnord, WERIRIEE, 0T Dk Jm M talkc & a2 nT .

>>> callable(getattr(tc, 'talk', None))
True
>>> callable(getattr(tc, 'fnord', None))
False

HER, XEEALELAR P M hasattodf HEDIE L, MR 1 getattr (BikFKAE
g4 WA HIA BRI, X B ANone ), KI5 X [ A% 524 i callable.,

AE setattrSgetattrahabdaR, TH TREN L6954,

>>> setattr(tc, 'name', 'Mr. Gumby')
>>> tc.name
"Mr. Gumby'

BAEBEN LGN ITAE, "TRAEH dict 8k, WURZE eSS 24800, N
R R inspect o kAMEER = B 2T P BT R0 WA (LA P REAS LAFIIE J7 200 B Python
MRIIFEF ) UASHABTT ZX RN BERR AR . A X R ABIR A TEAN(E R, E2010.27,
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7210 HKRESL

SR, A P TR SN I A p R, 7ED1 S BRI, Python L-F-4f LA
TR, MR X REPRESE L A, RIRME/R A F hasat tr A 28 B s i 7 i 2 577
5o RZHAUTET (UlJavaMiGo ) #RHI WA E DAY BLA, Ay Les =y e fe fit 1ok mh B
SR AT, R, Pythonid@id 5l AR abc Rt T E I T R o X AMEHC TR i gk
FERME TSR, —BONTE , MREREAGE (BRFRIZ ) JfIbre, HETRE 12805
W —ZHh R TR — A R A -

from abc import ABC, abstractmethod

class Talker(ABC):

@abstractmethod

def talk(self):
pass

e nethis B9 Z: VE B AR b 20, A ESE 9ORE i i 4 o 31X HL A0 8 5 2 AR
@abstractmethod s 7 ik bric HIME 1Y TE TIPSR T o

R 4o RARME R 692808 ¢ Python A, ik A Hrabc PR BIABCE . EXAHE LT, §%
T AABCMeta, JF7E %2 Ik 64K AT metaclass = AB(Meta ( %3k fEclassi&é) js
545 3 ), e RARAE A 69 2 3.4 A7 49 Python 38 A, 4L 7T 4% A Talker (metaclass=ABCMeta)
K HxTalker (ABC),

ZE (B EIGINERNZE ) el 2R LR AR B .

>>> Talker()
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: Can't instantiate abstract class Talker with abstract methods talk

B AR WA N E IR A — 472k

class Knigget(Talker):
pass

H T B EE Tk talk, KX DRWRAMRE, ARSI, RARGCELXRA, K2
FALTHITH AR R . SR, ARAT B 5 X2, T SEI ORI I .
class Knigget(Talker):
def talk(self):
print("Ni!l")
AR B BT R, R R AR FE T, W H R A TR R IR R
isinstanceA /&2 MM ANARSERIAT 45 1 SL B SR Talker X4, BEREAHR XA L BIFET 21
LA T ik talks

>>> k = Knigget()
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>>> isinstance(k, Talker)

True

>>> k.talk()

Ni!

SR, B — A EEE AR/ ——ikisinstance M Z AR T & WEF 4y . IEWRE I, Hh
FILIG LA TRES AN T 2R ARG (X A LG AR | FATA ORI R4, HRDXR
REMH 2 CESEB TWREE T ik ), RIt, HESIEL 1 riktalk, HMEARNIETalkermy 728, HKORAE
gim i ARG A, ORI S —

class Herring:

def talk(self):
print("Blub.")
XA LI RENSE 2 5 A Talker MR KA, Il EIFAETalker X 4.

>>> h = Herring()
>>> isinstance(h, Talker)
False

WK, MRA] MTalkerJRA: HiHerring, XAEBUTEHEARTE T, (HHerring ] fEJ& AL BB H
FAR . TEXFMELL T, BICIERBOXAEAIL o XA, AR DR Herringii: A Talker
(A MHerringFiTalkerdRAE 538 ), XFEFTA AHerring W ARG BN A Talker df 42

>>> Talker.register(Herring)
<class '_main_ .Herring'>

>>> isinstance(h, Talker)

True

>>> issubclass(Herring, Talker)
True

IR, SEAMIEAFAE— DB, WU EAE M R IIR A SR A PRI T

>>> class Clam:
pass

>>> Talker.register(Clam)

<class ' main_ .Clam'>

>>> issubclass(Clam, Talker)

True

>>> ¢ = Clam()

>>> isinstance(c, Talker)

True

>>> c.talk()

Traceback (most recent call last):
File "<stdin»", line 1, in <module>

AttributeError: 'Clam' object has no attribute 'talk'

a5 2, Miffisinstanceik [ Truefl h—FhEREIFR A, FEXH, Clamf B N Talker NERE
ARENGFAAGRG T, FRATHME E AR Talker WERTE, HAERZERIKT o

PRifEE (Anfidcollections.abe ) $2ft T2 MEA MRS, A X abcMTEAIE .,
WS ERES % T
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7.3 XRTEEMRIITH—LR

LIV X R RTRE RS, BRSIFARA BTN, (bR 2 e ft—iiim .
Q RAASC AR YA E i o AR — A sRERAE — DR A, Sl e — 2R

PERIDT
Q ANEGEXRZ ) ToR% . kR RGOS S g vk, X T A SEEAIRES, ik
ETA S EZE B 1.

Q R, STHEZEMRK, BRAIA M, EAEA L0 T ARk A Z AR
Yo SRR 2 EAORIRME, SRR Bbug B X
Q PREFRI TR/ NEEE . — BT, R OR R RO LA REE30FD N B 58 I
XEFHARMTTE, RATReR HS iRl 7 — stk — B
i R T EEMP OIS DA R G BN 5 WL Tk, 220U T T A4
(D) B RS E (RPR 2t 4 ) gk Tk, IFAFTA A, shid AE A i
Ehrid.
(2) TEZ AR T RERYE
(3) 1EShIE PR AT RERY Tk o
(4) TR AR T RE R SR T
(5) FR AR AE E A AE
A THENRERRNEE G, %5 BRI RZERER (NMRESPME ) DL BT
TTo AHE— DR, AR XA
(1) idsg (EAR) —FRIRABI, RMERIRFPAE, IR Irm XL i GlimE 1P a R shhe.
(2) BINMAFA S &R 5, TSRS T —Y). WRA SN, At t; R
AARIHHTT, SEs. AR EE X R, HR AR L.
A TURNIAT ZABRIEAS , BT LG FRERF 1o (R~ TR 28 By sl ey i) 5
SRSy, PRI AEPython R ZE Sy, AL X BRSO s . (ARARTS 20
AR T R REAE S, WSS9 AER I H )

7.4 INGE

KRBT A KPythoniF 5 AR, AT 2R BE— R AR, Tk
HE—T
Q MR WGEHEMIEITEAN. BIEASRE T RER, ke Eem b
PR, LT HADPREL, (SREREY) Tk —DARZAL, I & B s i x5
VERE—ANSH, X ADSEGEF Pein s N self,
Q2. BFoR—4 (B—3) Mg, MEMNREE THERZE. r EEEFEE
SR AL R TT I
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Q %735: ZBIERZAES R R FZERMZRA XS, RIJCH HEE X 58 TRl
AT

O ##H3: XMRuTRERU (%) HARIRES. fEAEIEST, REWREXRIPRE (&)
g Hr ok Jinl . 7EPythont, AT HYBMEARIE AA R, (EEFETIRIX G APRZS N
FEFY ANGEIA TS, PR IXn] REFE AN A R S ERES A —E

Q k. —PRATLUE—PEE DRI TE, XM, TRBARBEIENITA L.
IRATHRE 2V, X R4 IEA (s BANARSE) B9ZhaE. i, —Fhi il
ARl — MR A R — D MR AR

O #BOMAE: —MBIE, REHS THRAMBIFAS, 0 DR T 2 858 0/ s 1 75
o BRI, AREHEXT QAL E WL Ik sm A, A — L R AT IR R S s A T AR

O #REAL: @B b TR FRIEEH T HE TR B ThRE, 0
ALHXLETIRE

Q EEXRIE: K TIZMMT BT H X R B LLJE R iR i xR st AIREA
IR . TR AR ARERIULAT , AR/ A BRAR (R, e B 2 TR A0t

7.4.1 ZAENBROFTERH

B # i N
callable(object) FIWrxT G AR (AR R R )
getattr(object,name[,default]) IRBUB MR, BT LB
hasattr(object, name) B R A TS E R
isinstance(object, class) N B 35 B S )
issubclass(A, B) W EAE BB T
random. choice(sequence) M—AEz P F R R — TR
setattr(object, name, value) Bt 5 145 18 JE M B TS B B
type(object) AR EIRF R A

742 i

PRIRA ML 2] T AT B [ AR, JFANEIXARA . T —&N 5w A B, R iREU ],
EURRERSER TR SR, RHRAN AiPythonfIRFIATT L (BH9F ),



= =
>t =T

G S THAHUREFIT, W RERS XM IER SRR (RIEHR ) f50l. SRl aeesiiz (i
IR ), WA e W AR ARG . WA B Se S b i, WITER AT RE R AR X s it
(37 BRI AR B, XETRAERIEIER, AR ARREUE TR . SR, AR
RILT . sh= RENE, @rTRE P ERR P AELIAE B ART REARAR 2 S S i S, B EN AL
S, (HPythond AUl K I B Ul R 7 ——F B L IENHI

TEARTER, VRRE: T I BRI K e, AR Fh S A B 3

8.1 RE=fa

Pythonffi HH FE MG R LR TR, IEBEEERN I Z 55 . BH R AP (o
%) BF, FERPEBLOEI R — A4 RTE B (traceback ),

>>> 1/ 0
Traceback (most recent call last):
File "<stdin>", line 1, in ?
ZeroDivisionError: integer division or modulo by zero

RS HBEHR Rl B, s RER T, (HEFL L, NSl rds (xR
JE:ZeroDivisionError ) HYSEH]  VRRE AR AP Ir 205 | A MG Lo S, DTt A 8 1R R B it
A AT HEAN TR RN

8.2 IFEFERRIBEMNIELE

IEMPRE IR, HBLRGERE, R A5 RS . SokRFER I A BT LR, A el
HESH, IRJE R T W AR PRI S S

8.2.1 raise i&f]

HoIkS, Wfiiiraiseifif], JRR—38 (iR Exceptionf 138 ) BELHIfE AL,
KRS RO, B A shBIEE— S, R IR B 7R B A P9 B 57 2 Exception:

>>> raise Exception
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Traceback (most recent call last):
File "<stdin>", line 1, in ?
Exception
>>> raise Exception('hyperdrive overload')
Traceback (most recent call last):
File "<stdin>", line 1, in ?
Exception: hyperdrive overload

TS — Rl (raise Exception) 1, SRR, BATREMI AR, 765
ZASRGI, B T AR S hyperdrive overload.

HIRZNEMFHI, £s- 1#3&7%3%%%/\@ £ “PythonEZ% FM” #Built-in
Exceptions— 17, F[HREIA A NEFH ISR, X552 Traiseif iy,

>>> raise ArithmeticError
Traceback (most recent call last):
File "<stdin>", line 1, in ?

ArithmeticError
xR8-1 —LRNENFEAL

E W’
Exception JLT-FPA 1) e R B TR AE TR )
Attributetrror TR P 2s B W R 5
OSError BAERGARPUTIRE NS (WIS Wslk, A2 T2%
IndexExror WISV EAE R TIN G %, A LookupError ) -3¢
KeyError IS PO AAERY BN 51, Sl LookupError i 128
NameError TARNZFR (BE) B3R
SyntaxError RS TE AT 5] %
TypeError 1 A BB E SR BN TR IER AR G5 Kk
Valuetrror 1 A BB ESGREUT TR RS k. HZRRNEREA S I EA SIS
ZeroDivisionError TERREEOR B R I — S HCER 71 &

822 BEXHREA

IR E SR TSR, RERg AR 2R, (HA RHRATREAR A CRIHE R 2, fln,
T HI T (DG B i3 3% (hyperdrive overload ) /nfiilH, {4 FfYHyperdriveErrork
FER D CHHE IR B RS BOIRS AN A A7 SRt TRNRIE RS0 1T, EAE 3T5IRHE
AR, ATEET S TR RSP A P S PG, QSRR AR IR A AR AL AR X DG
ET&J‘&%E%@%&??&@ WA — L T T TR IR,

TR 2 nfaf QI S 2R WE 7 SR B HA e —4 , (BS540 B H ] Heh 4K /K Exception (JXE
DR MAEAT N B S B SRIRAEAR T LY ) R, A e SO 2RSSR T 1 TR

class SomeCustomException(Exception): pass

TAFRERAR, (CHIR, WRIRIER, WATTE A E R asinTrik. )
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8.3 WHKEE

FIT AT, S8 F AT i My & AT A T AL 3, Sl AR i Esk R . ik, AT
try/exceptifiii], RIAREIE T —MRF, IEAPEARNE, PR eI, WRPR.

x = int(input('Enter the first number: "))
y = int(input('Enter the second number: "))
print(x / vy)
XAREFIEATIER, HEIH P AR O %
Enter the first number: 10
Enter the second number: 0
Traceback (most recent call last):
File "exceptions.py", line 3, in ?

print(x / y)
ZeroDivisionError: integer division or modulo by zero

AR AN S X R T (X BB TEN— S0 T P A IR IR R, ), TRR
THT % 5 X MR
try:
x = int(input('Enter the first number: "))
y = int(input('Enter the second number: "))
print(x /y)
except ZeroDivisionError:
print("The second number can't be zero!")

il FH— 4 i fil R Rty OB A5 Rl Al 5, Xl et 2 EAER I 7 %6 SR,
MR NMRFPATHIRRRIER T L, WA PRz BART Z—kifiEa], Ml ftry/exceptfif
HE B AR PR

FE FEFARREIMEIEREARN R AT, wRAEXZALR AWK, FFHERFHR
TUE 4. 3Bk A U TR tryfexcept R A BAL AT 40 5 2 403| R R L A %27 @
Wi mis &, KAMEBAT

8.3.1 THIRHEH

RS EE, WRERERSIEE (Bgksn HEHR% ), i Hraise AR S50 (dn]
I AR AR B e, S IL8.3.4717 ),

UL ], KB —AENE " FH ZeroDivisionError i E A, RS TIX
FhOfe, THAARRITED— 2RI R, AR ARt . £S5 P 8 B masidE i X~
AR, SR RA; BERFE NI R, 51k AR (ARG i
It )o T HZXAE— ARG
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Sa

8.3 ik

class MuffledCalculator:
muffled = False
def calc(self, expr):
try:
return eval(expr)
except ZeroDivisionError:
if self.muffled:
print('Division by zero is illegal')
else:
raise

FE OAABRZTAN, WRBAT “H” ik, Fkcalch (XM ) BENone, ¥ E
Z, 4R B RT “HR” ik, R EARBEAEE,

N HBRBRER TR RIS FTRISCH] T SIRERI L )

>>> calculator = MuffledCalculator()
>>> calculator.calc('10 / 2")
5.0
>>> calculator.calc('10 / 0") # XA T ¥4 7 6k
Traceback (most recent call last): File "<stdin>", line 1, in ?
File "MuffledCalculator.py", line 6, in calc
return eval(expr)

File "<string>", line 0, in ?
ZeroDivisionError: integer division or modulo by zero
>>> calculator.muffled = True

>>> calculator.calc('10 / 0")

Division by zero is illegal

WRFTUL, SCHMGIDIRERT , 4R 1 579 ZeroDivisionError, {HARZE FALHEE .

WRTCEAL IS, TEexcept APl IS MM raiselll i R AGR AL, [HA IHRAT
REAES | KM S o TEXFMENL T, FBOHE Aexcept FAI IS H AR N 520 £ R SUIAAfS R
JF e R AR ERIEE T, R s

>>> try:
1/0
. except ZeroDivisionError:
raise ValueError

Traceback (most recent call last):
File "<stdin>", line 2, in <module>
ZeroDivisionError: division by zero

TEALEE PRSI, 1R T 75— 5H

Traceback (most recent call last):
File "<stdin>", line 4, in <module>
ValueError

Ra]ffifraise ... from ... 5ARRALH S WRHE E T3, Wl FANones 25 R3¢,
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>>> try:
1/0
. except ZeroDivisionError:
raise ValueError from None

Traceback (most recent call last):

File "<stdin>", line 4, in <module>
ValueError

8.3.2 %/ except T

URAREATHT— LT, SR A— B, #6312 55— RS
Enter the first number: 10
Enter the second number: "Hello, world!"
Traceback (most recent call last):
File "exceptions.py", line 4, in ?
print(x / y)
TypeError: unsupported operand type(s) for /: 'int' and 'str'
M TR i except¥/n) HAifidk ZeroDivisionError i, XAl bR O M 2 £, T3
P2k, IR POX R, il Etry/exceptif B H R I— T except 74,
try:
x = int(input('Enter the first number: "))
y = int(input('Enter the second number: "))
print(x / y)
except ZeroDivisionError:

print("The second number can't be zero!")
except TypeError:

print("That wasn't a number, was it?")

AL LA IR AL A AN IR ME . anfr & — MERES ] TERLIEF e TnkARZ, H
RREERY TR TR RO IANMEAERR, BRES AT,

300, EEER R AL ED A2 S EAUEIRAL, MR 09 1B IR A A 25 M T BEAYSE DRIR
SR FBEU R AT B 22
8.3.3 —HEiNAk

WAL B —except PRIk Z R 54
try:

, AITE—IC R XS, AR R -

= int(input('Enter the first number: '))

y = int(input('Enter the second number: "))
print(x /y)

except (ZeroDivisionError, TypeError, NameError):
print('Your numbers were bogus ...")

TE LU, R PR A TR HABARECHE i A RS RO, #RRATEN IR
MBI R . AR, (UOETENEEBRIH B B AR 5 — Bl k7 SR AWTHLECR P S AR
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RS PATIR PSS N IE, 8.3.6 KA B T R

TEexceptFaJr, S BRI FE BAR T, — i ULAOAE RIS I SO M 4E | X T S8
IRAHBR 25 Hoh i S S0 T —T .
8.3.4 MR

TAEexcept T il M X g A, AT FBAN TN R — S8 GFRE, IR R

A SEnl, W H Mexceptft it T — NS ——1Iudl, ) TEIRIF WS T 0 T A,
(AR R A Won ) B, SXARA M. R HRs IR P ED & AR S 5 Ak SHE 1T
try:

x = int(input('Enter the first number: '))
y = int(input('Enter the second number: "))
print(x / y)

except (ZeroDivisionError, TypeError) as e:
print(e)

TEXA/PREFH, except FAIMAHZRPIRISE A, (H i TARFIN Rk Tty Hit
DR HATERHOR, 1P RE & T A A5 0. 8.3.6 1 KA G X R AR Y I — M s A i 3

835 —M¥TR

RIEAR AL B T 4 JURh S, ST REAT —SElm M 2t N, X TRl T ER s A R
Fe, QAR FESE R AN A AT N 2t ] 425, o B — SRR RIN S, 1A — ARG R
TEft 277 R R (ARERER ), AR PR

Traceback (most recent call last):

VaidéError: invalid literal for int() with base 10: "'

B A Wtry/exceptiB AR, XELRT 28K, BROMARIECA TN 2100 F ), B R
FARLRHEIE . TEIXSEAE 0T, 5 HAE P OFE B AR IX 28 5 0 B try/exceptift MRRE B AT TRRURGER K
AINLERE R 5 At , PO REIREUAIE A 275 1 AR

SR, ANRARAE B — BB A 19 570, R fEexceptifi il AR E AR 57 2
I

try:
x = int(input('Enter the first number: '))
y = int(input('Enter the second number: "))
print(x / y)

except:
print('Something wrong happened ...")

BAE, HIPARE AR T L

Enter the first number: "This" is *completely* illegal 123
Something wrong happened ...

GO 15 WARSERS , PN A S BRI A O B IO RTR , 82 ORI B 5
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JEE ROREUR o IR P I Ctel + CZAESAT AR & . PR & s ys . ex T tRZ IESAT YA 5]
o TERZEUIEMNT, TAFRERE i Hexcept Exception as eJf Xt 5 X LA TR . X FEMK
K 1A J2 M\ Exception IR A= 11 > 14 24 HOK 22 09 5 6 B R e 22 £l L o AL 4 SystemExit Al
KeyboardInterrupt, PIAEAT)EMBaseException (ExceptionfEZE ) IRA MR,

8.3.6 HAEAFHA

TEASEAFOLT , FEBCA 1B 5 I AT — MU SARAG T i, AR AR ) A PR —H
Zitry/lexceptift MU N—"1else F4],

try:

print('A simple task')
except:

print('What? Something went wrong?")
else:

print('Ah ... It went as planned.')

UERARIBA TR SRS, RN T

A simple task
Ah ... It went as planned.

il else 7], AISCES.3.395 T BLAYAEER o

while True:

try:
x = int(input('Enter the first number: "))
y = int(input('Enter the second number: '))
value = x / vy
print('x / y is', value)

except:
print('Invalid input. Please try again.')

else:
break

TERXH, DUCHBEATI RS, A2kt iass (X helse FHIH Abreakifi il S BT ), #
MEz, REMRER, BEmsZORTNP R A . TR U R Is o -

Enter the first number: 1

Enter the second number: 0
Invalid input. Please try again.
Enter the first number: 'foo'
Enter the second number: 'bar'
Invalid input. Please try again.
Enter the first number: baz
Invalid input. Please try again.
Enter the first number: 10

Enter the second number: 2

x /yis 5

ATt , —FEEER R R0 FH S B except TR IR AT J& T-2Exception ( BT
) B IRARETE &M E ORI A 55, R A try/exceptif g A5 n] B TH =X
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(A B 5 507 | & TR M ExceptiondRAS R S8 o SR, AnSRfH Fexcept Exception as e,
AT I 8.3 415 A 4R BB I E XA/ R BRI R Y A T EVTE A FH A BRI R

while True:

try:
x = int(input('Enter the first number: "))
y = int(input('Enter the second number: "))
value = x / y
print('x / y is', value)

except Exception as e:
print('Invalid input:', e)
print('Please try again')

else:
break

AR RS TG O

Enter the first number: 1

Enter the second number: 0

Invalid input: integer division or modulo by zero

Please try again
Enter the first number: 'x' Enter the second number: 'y’

Invalid input: unsupported operand type(s) for /: 'str' and 'str'
Please try again
Enter the first number: quuux
Invalid input: name 'quuux' is not defined
Please try again
Enter the first number: 10
Enter the second number: 2
x/yis5s
837 ®fa
fa, WA finally 740, Al TR RS W I AT BT AR . XA Stry TRRER
x = None
try:
x=1/0
finally:
print('Cleaning up ...")
del x

e EoRGlh, Nty TR R A AR, BRI IET finally 7)o A RIAE try T Z A
WIEAEXWE? A MR AR, ZeroDivisionErrortd SEURA B AN EME, PN F37E
finally F/a] i HAkA Tdel i 5 | R AR 55 .

WEARIBFTEARRT , EATESATIE BT ARG A5t

Cleaning up ...

Traceback (most recent call last):

File "C:\python\div.py", line 4, in ?

x=1/0
ZeroDivisionError: integer division or modulo by zero



.

140 % 8% ¥

IR T de LR N BR AR S 2 AF Y B AR T B it , (Hfinally TR 1E 6 M o R Sk ek i
BT EMLICH], MR 14T R 41,
WA E— B R RIS S try . except. finallyfllelse (E{HAK3AN ),

try:
1/0
except NameError:
print("Unknown variable")
else:
print("That went well!™)
finally:
print("Cleaning up.")

8.4 REMEFE

S R RR A 36 AR IIR R o ARANAL B R B h 5 1 K B 5, B 1) AL S e )
T7 o WARAEARALRIFRILE I, SRRk Setet, HEFIAEMRT (RRIENE0. IR ERF
PR BA SR AR, BRI BN IRERTH S . SR — il

>>> def faulty():
raise Exception('Something is wrong')

>>> def ignore exception():
faulty()

>>> def handle_exception():
try:
faulty()
except:
print('Exception handled")

>>> ignore exception()
Traceback (most recent call last):
File '<stdin>', line 1, in ?
File '<stdin>', line 2, in ignore exception
File '<stdin>', line 2, in faulty
Exception: Something is wrong
>>> handle_exception()
Exception handled

WRET I, faulty 5| & B2 5 KK M faulty flignore exception[m AMERE, A FEER
— SRR IR ER I B . P8 Hhandle_exceptionft, S# &A% 4k Fhandle_exception, JFH¢ik B
try/exceptiF AL B

85 HRE#H

SR AEHIFARARE 2% . WARARFE RIS AT eS| R FF S8, BRI I 5 i 5
LIt WAARIRER T B, AT B try/exceptalitry/finallyifih) ( si&s AT ) deabHiE .,
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A, AT AR AR R S A PRSI AR, (HIX ARG S R RS T REAIS 4 A
IR, TR BB AR . S5 —TJr T, A EAT S5l if/else SE MU AR A 4R, (HSEPR LAl ]
try/except kB MELFAFZ . T IHEER AR,
BB — A7 i, VREAESR E ABEAF AR TEN S ZARSCHR M, A 2B Sl A
IRERIACHS AT RESSAL T KA -
def describe person(person):
print('Description of', person['name'])
print('Age:', person['age'])
if 'occupation' in person:
print('Occupation:', person['occupation'])

GnARAR XA R, I BRI — N2 4% Throatwobbler Mangrove fI4F-1#%42 ({H A
TN ) B, E AR

Description of Throatwobbler Mangrove
Age: 42

UNARARAEX AT S P AR camper, i A U0T -

Description of Throatwobbler Mangrove

Age: 42

Occupation: camper

X B AR B, HACRN R (AR BLAY H R AU T3 ), OB e 2P K A 4R
‘occupation'f: — KK A X MR AAATE (FEARMFH ), 53— UCGRBGX MO (EL, LA
HATEI R =S — MR T % .

def describe person(person):
print('Description of', person['name'])
print('Age:', person['age'])
try:
print('Occupation:', person['occupation'])
except KeyError: pass

TEX ., PRECE FBSEAFAE  occupation 8, WA XAMEBBEER,, StHEA S . EIEREUE
FTEME, MITETHRA X MR B R MEAEE, W5 kKeyError 5%, Tfiexcept+/4]
PR T8

RATRER IR, R X G2 B &R B PR, try/excepttRAT H. Filln, RIZIRE A
— AR RS JEEwrite, A FZELIT R AL CHS .

try:

obj.write
except AttributeError:

print('The object is not writeable')
else:

print('The object is writeable')

TEX L, tryh) HE DR @ write, AT (& RMUEMIE1E . 40251 % T AttributeError
SEH, UL R A EEwrite, HNEEULAA XA B XM T Z TR 7.2.9 1 4 B
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Flgetattr i %e, MHIE AR, BARM MR fER TS, EARRREE FBR T4~ NS4
IHEE, XREYCR TS IHAK PR FRMCE R ). — BT, BRI A rERE

JrIE R R, AR T 2% Bl . SREEAERZIEOLT , ML T ifelse, i

try/exceptifiA s [ AR, WHE TG Python XA o IRILIR R 3% U AT BEME I try/exceptifi i ~J ",

8.6 AHMLRERIFER
AR R MBS, TSRS TIERL, n B warnings H Y e warn.

>>> from warnings import warn

>>> warn("I've got a bad feeling about this.")

_main_ :1: UserWarning: I've got a bad feeling about this.
>>>

B HER—IK MR TG — TS, fHadEiAS kA
AR A AR AE (AR AR, ATl AR e warnings HP Y pRELF i 1 terwarning s KA K A& th
B (BREE A E ), I e 2R RTIE, G1"error"sl"ignore",

>>> from warnings import filterwarnings
>>> filterwarnings("ignore")
>>> warn("Anyone out there?")
>>> filterwarnings("error")
>>> warn("Something is very wrong!")
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
UserWarning: Something is very wrong!

UARFTIL, 51 %524 FgUserWarning, A VBRI, AR ER 51 A 5w (RIS,
{ELAEWarning (T2 . ANSACRE O RO, I URIE E RS o J30h, bl A S
Herd BE s ST

>>> filterwarnings("error")
>>> warn("This function is really old...", DeprecationWarning)
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
DeprecationWarning: This function is really old...
>>> filterwarnings("ignore", category=DeprecationWarning)
>>> warn("Another deprecation warning.", DeprecationWarning)
>>> warn("Something else.")
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
UserWarning: Something else.

B LIRSEA RSN, Biwarningsiffe fit T —Sm B fe . WRIRXTILEOGHR, S ES
T

@ 5%/ ¥4 Grace Hopper i M) EHEA T« R 9 A LIRS AP A G o X f#ERE T Pythondi ] T FH try/except A
OFPSRME AT 2E R S i PR —— e M, A SR, AR IO R R
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ARTESG TS

Al fHraisetf k5] &

S

O FEMR: STl (kAER) RASHEXIRERN . W TR0, AZdH
Jras WRZmE, o SERRFA L.
Q5%%5:

JT 1o bﬂ%‘_‘/l\ﬁﬁl%g
BRI % T AR R

Kl LHIENSEL, BARE

AT LA SRS FEERTE ) ISR Eexcept A I F raise st AT #2 T S 4L,

O BEXWREL. R M ExceptiondRARAIE A & IS5 -

O HRFE: ERHRRE, T Etryif )l fexcept 4], fEexceptFHr, WA B A4S
FEFE R, FR A B SR

WA EZ 2R, I e e cd b, g
lexceptf& L NSEL, 5 ASENG BN T H X5 . TE[F—Ftry/exceptifiiyh, W]
5 2 except F4],  DAMEXTAN[R] A8 52 5 R HUAS 6] AR e e o

Q elseFAl: FRexceptFhjh, FRILAIHHelse ¥4, BAEF try A TR 7 H AT,

O finally: ZERACASEE (CANTEEMREY ) T2 | & SR AR AT, ATl Htry/finally,
RIS HUICAE finally FH) .
Q REMEY: ERrhT LR

IF, S ARG B T pR B s (ORI R TR ANt ).
O&E.: TERUTRE, M GER) BITB—SF8REE. WilfegsEEn, eilk
Warningf) 2,

8.7.1 ZAENEBRIFTERH

R W
warnings.filterwarnings(action,category=Warning, ...) T o e s

warnings.warn(message, category=None) T % My e sk
8.7.2 Wit

PRATREA A A A AARER S, (0 R — B AR B ——Em e, 2P ek




BEF A FRIEFEKES

TEPythont, ALEM PSS, TF kA RAEFAN T RIL. (RIEABTHD 20—,
M future . SCRERIBFE FORMFRA IR X, AR B IER R QIR B . TERE
BRI, TR — TR CREE ) JrikiO ARk, IARIIX G0 T8y, 0 e
BEER LT CELOARIBRIS SUBA T 5 i 0044 ) BePython T, LT AT 2 il

AU TR, FOR R E AR init RS BT E R (8
LR R EAS I PSS ). A BT HAHE I A MG T A5 property )RIZAL 28 iterator ),
T AT BE B 7 P AbBRAY , (FL DR/ B M proper ty b B, M) #(FIIBE M7 iter
SCEIETT T Forff i, 7EABERLR , Ml — A B R IR I o A A
Sl T A

9.1 WRRFEMARAZ Python 3

fEPython 2.2, PythonXf i) TAETT A TR KIS L, XMARAAHR T 2 J7 A
XL X PythonZ BB TR UK AR E 2, (A — i 2R BME R A iy 208 i Python 2
WAs, HLEThRE (ke RS super ) WANE ] TIHAZE . BORRMZERBA, EATER
T MRIEIEA]_ metaclass = type (XTER7EIREN ), TEA LSRR P B2
objectsl HAMH A, 1HAE T M.

class NewStyle(object):

more_code here

class 0OldStyle:
more_code here

TEXPINZEF, NewStylef— B2, mMioldStylet—ANHIZE, WSO S0 S {E
WH)__metaclass_ = type, XPINIAREEHIAZ.

FE L TAENAEAKRANL T E metaclass IKAA, X HMREE LW EMNTE
(metaclass ), TEA LML BE, T2 -NEFLLGEM,
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AT, I FETA B R i U B e sk 4k Robject SR, AARIRIFRIT
Toi 5 IHRPython e 7y, HEUCK T A 2880 SCR#ia2s, IHE R AE9.2.37 1 A G 1 PR E super
EIIRE .

W, TEPython 3 IA IHAZE, PHIITLTH WX HidkKobjectBff_ metaclass_ A
type. A MIZEHRR FR X bk Kobject, WRECA TR EMZS, W BRI T, 75 DK R4 Hh 4%
%‘_‘_’O

9.2 MEERHY

FATEAN R — DL T 1 R R A VKA REMAR T B 4935 BB B ( constructor ), B H:
SORRAS AT T — LR B P BRI 0T, PO N dnit o SR, MG BRECA R T
WIERITIE T, BRI m AShE el i, Jof KA AT — B mfi .

>>> f = FooBar()
>>> f.init()

Fay3et PR AR AR T T XA AL -

>>> f = FooBar()

FEPythontt, QIEEFE pRAIRZS 5 , RARHE ik Initig 24 ARS8 I in 1t SO BEVE R init
Eﬂﬁj o

class FooBar:
def init  (self):
self.somevar = 42

>>> f = FooBar()
>>> f.somevar

42
FIEHAT R IE—VIF] (BARTTBES ], SR EAHE PREGR UL S5, d55k e G5
T A -

class FooBar:
def init  (self, value=42):
self.somevar = value

PRIAAZ I X MG R 7 th TSR ITERY, IRAT RS A diifdck A, B )s
RIHEA . (HANREARE XS (B AR SEORE TR ) e IREERSR T, At
X HGA R R — T o

>>> f = FooBar('This is a constructor argument')

>>> f.somevar
'This is a constructor argument'

TEFA Python L T vEY Y, init  ZEXHRARIMRZM.
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B

EE Pythond®4E T k7 ik del , ARVEAT M Fd (destructor ), X AT ik £ AF ZAKA &
(AE A AR ) FTAAR , 425 TR ok o il A 40 a9 R R B 18], U T 6 R &4
JA__del

9.21 EFLRAEMEFHRIIDERHK

TR TR BDREA AW, FTENENTIBEAARTT N o XA SLAIE
Tk (i YE ) i, ARk (SRR ), B AR & i5E T im2E.

class A:
def hello(self):
print("Hello, I'm A.")

class B(A):

pass
RAE LT — A2 FhellofyJii:, FFRERBARRK, N A Bl 1 iX B2 el TAERY
>>> a = A()
>>> b = B()
>>> a.hello()
Hello, I'm A.
>>> b.hello()
Hello, I'm A.
2B A C A E L7 1%hello, P IR FH 75 hel 1o , FTENAYZTH B "Hello, I'mA." ¢
BAETIPISMINGE, —FhSEA T XUR BN . SR, VRATREAL 5B i F e 712, LU

FEMN AR ARTIRAYAT . BN, Bl LIS Jrikhello, 41 FIMEHUEHIZEBE LR :

class B(A):

def hello(self):

print("Hello, I'm B.")

XAEEEE XU, b.hello() L5 FK A

>>> b = B()

>>> b.hello()

Hello, I'm B.

G SRR A — R, X PREOR B 2 M5 R BT TR BT X 4
AR, MR ZECTIORUL, BRBSERRI LSS, BT 24 A O wRIan s, BORTA
J7ERE S HLGIERARIE] , (55 S 8 7 A L, B R 1 ek RO A R BRI B — R A R
S AN, ATEATEZE (ARRAYE ) PR R, N BETCE: IE AR ) A T 4

A NEBirdX:

class Bird:

def init  (self):

self.hungry = True
def eat(self):
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if self.hungry:
print('Aaaah ...")
self.hungry = False
else:
print('No, thanks!")

RXAIGE ST P AR B —FhEEARRE ST . R NIRRT ARl x4~k

>>> b = Bird()
>>> b.eat()
Aaaah ...

>>> b.eat()
No, thanks!

MEAZR G, SR E A PR, T HDRE T-JESongBird, BRI 1y IhEE,

class SongBird(Bird):
def _init  (self):
self.sound = 'Squawk!’
def sing(self):
print(self.sound)

SongBird KMl Lk GBirdE—HE4 ) :

>>> sb = SongBird()
>>> sb.sing()
Squawk !

SongBird/&BirdfF2, HK T Hikeat, (HANPMRZAXHHE, KA — N nHE,

>>> sb.eat()
Traceback (most recent call last):
File "<stdin>", line 1, in ?
File "birds.py", line 6, in eat
if self.hungry:
AttributeError: SongBird instance has no attribute 'hungry'

SEE WA S T R AT AT . SongBird IR @ HEhungry . AT ASIXKEWE? RN AE
SongBird EEE T A BREL, [HUBTBUAE PREC A AL AT R A fL @ Y hungry BUARED . L BRIX
Fh4EiR, SongBirdAYH T pRBLLFE I HAZE (Bird ) MUK pR%L, LABHIRAIEA R IA LS LITR
1To MU, AWRI: ARSI 1E R, DLl FH s fsuper . 35 FORIYTE TR
AP

9.2.2 FHRRKIKAEBIMIERH

ARG T7 1 LB T P g B RIS, AR B Python AR H - At SR 1 18 71T o %K
super ( CRAE F—191448 ). SR, RZBEA U HIAEREA TN ATk, IR 00
HAPT . 55k, XA B Rl S, W R BB 1 SR TT MR SR T5 74 Z 1]
225

HIHIEAS o WERARSEARASTT AR S, OO o TS 1 H 3 s EIchr EARZS
by, WARA M. THses HT— R R RIS
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b

)
)

class SongBird(Bird):
def init  (self):
Bird._ init_ (self)
self.sound = 'Squawk!'
def sing(self):
print(self.sound)

TESongBirdZH, RN T —47, Hha&10EBird.  init  (self). SesiF MX S
PR B R E A

>>> sb = SongBird()
>>> sb.sing()
Squawk!

>>> sb.eat()

Aaaah ...

>>> sb.eat()

No, thanks!

BAERCA T VR ? XS SEER A vERT, ki S 8selof H i CHR R S (FRA SR I 7
), XFERRGIR LS ZAS, SR, WERIREE R, (diBird. _ init_ ), BBCA S
SHASHE , FEXRMELL T, ARV E S8 self o XAEIY T RO R KBRS A5 1Y
PRty 1 e

3o B XA R OCHE T VR I sel £ S HCU B N Y HT S, A 8 T 2 A R 3 R EOR ) 4 1k
SongBird%t 4. X EMRE ¥ E HEMhungry.

9.23 {EME% super

WSARGE B9 A IH AR Python, 51 1 1 B & super . XN pRECRIE FH T2, itk JGie
QAR B e o PR XA BRI, R TSRS AT SR S8 X AR IR 98 7
VLR, AP AR RS (TN Y12 ) 5%k PRI, 7ESongBird IR pR &, FIANdEHIBixd,
M2l filsuper (SongBird, self). J34t, MG HARKE (HHTRAZIAFHCHRAITIEIRE ) JHITr
i init_ . FEPython 3H i pR%ksupertit, FIAERMATAI S48 Gl H WNAZIXFE ), ek
BAEEAR—HESE AL 5

R RTA R BT RRAS «

class Bird:

def init (self):
self.hungry = True
def eat(self):
if self.hungry:
print('Aaaah ...")
self.hungry = False

else:
print('No, thanks!")

class SongBird(Bird):
def init  (self):
super(). init ()



93 TEHFE 149

self.sound = 'Squawk!'
def sing(self):
print(self.sound)

BASH A IHARRAS SR

>>> sb = SongBird()
>>> sb.sing()
Squawk !

>>> sb.eat()

Aaaah ...

>>> sb.eat()

No, thanks!

155 F eR B super BT L 2

BERAR, MUETABNREARNRLES &, 128 S super & AL, [2iX 3k Lo —
kS, EIRL, Rfsuper/REEH], BEILBPRA ALK, LR FHA R super— K (F4F
ST R AR R e M TR R B super ) o B ok, AT TR RE K K AL B AL kAR T 64 B A
(AR ENE —ARIRAEmEK ), Al XE AR superihF A TR L2, REE 4o
i F M super#y MR TAERIL, (2L iRsmi 692, 18 A F & super LA AR Koy R X FEME K
O (RAteT k) 3517 %

F 3 superi& W4y B R AR? d@w, RAFRCEARME, RERITCEGRTE®
RERPT, EhrL, CA@e R —Asuperxt &, I G I A RIAT T EF AT, LR
e e B e, CRAEMANRE(ABRABRGRE, F5) FEX, ABKI TG EMER
7] ZAttributeErrorFH o

9.3 JTZHEIAIY

AR init  JCEERRHATE R R E AR DT, A A HABRRATT %, LARAE
G 5e ARZARBE AL 55 o AR — 4R IBIBEIL D75, 1EVRAERE BRI T ML T o) ik
ELOROE S

FEAR B R 9 TSRS PRS- Bf, (L LS B 9 RIS 0 B A D RE , 5 2 AR Z R T 1
frsE g —sepEfenl g, WS L.

SEE EPython™, WBUAF I AMEATAMMN, AEEMTHTFRAGED, PBIEE
52 PR T ik VAR GX Mo T ik AT A, fEPython®, % AU T e947% (MR
A TAE, o THRNERERELST), BIEIAMEAREE: He9iE 3 TihERSZ
B FTHEMERTNT HZHED, MPythonid ¥ RE Rt L@ /84 e th, B,
TR AT, R EENET T BT,
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b

)
)

9.3.1  EARHIFFFIFIARE 1YL

FEOVHIBLREA FRTTER (item ) WUERG, ZSCBLENTAEALTN (B ), AR R
BELAIT I, MA]AEX R AT ELSL A

Q _ len_ (self): XNHEENGREESEITIEL, XIFIRBAITTRNE, SR
EEAEXTE AR len GRIIFE ( HEASEIE X FIT MY nonzero ), XfRIEM
IRl o CGRIR S ISIER . Jed . FAF R R I—4F ),

QO _ getitem (self, key): iXANIENGRE 54 & HAHSCHI(E . XHFFRUL, HENIZRE
O~n — TAVEEL (AT DURGEL, XEAERTUN ), Hrhn P iR . XTIIpR
SR LR ATA S,

Q _ setitem_ (self, key, value): IXPJ7iki LA SEAHOCERAY T XAFfEME, LUMELUS gt
] __getitem SRR, 5K, AUHXFG AR A TG B AT

Q _ delitem_ (self, key): IXNIIRTEXRXSRA RS/ __del 1BAIBIHAM, N
MBS S key AHOCHR AR . [FRIRE, SUCYXTRATAE ( HAVFHIMER ) i, A2 SC 84
Jrike

XTI LT, A — LR K

Q XFFIES, AR R, MNCREAERTE. #iis 2, x[-n]h5x[len(x)-n]5544.

Q WUERHAEARIA G (A PO T FAF R ), AT RES | K TypeError s .

Q XTI, WREGIEAZRIEMT, (EARFEARVFREREIN, W& IndexError 4 o

BT 2R BB R F IS 328 (Sequence ), TES A it collections SRS .

TR, BERSGQE—TITT.

def check_index(key):

TR ERERTHTHEI?

BRI AR, TRTHESY, RERZEK,
F3) KTypeError 4 ; 4o B2 A%, 43 % Index
Error %% (BAEAFFAKERLFH)

if not isinstance(key, int): raise TypeError
if key < 0: raise IndexError

class ArithmeticSequence:
def _init (self, start=0, step=1):
AIEZAF A7)
start A7 ¥ e F—AMEL
step - AN AR AR 6 £
changed -—ANF L, &4 R P4 RE ML

self.start = start # BlbARs A
self.step = step # B KA
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self.changed = {} BT L E MG
ef _getitem (self, key):
IR 5 & RI— A AFE

check_index(key)

try: return self.changed[key] # 15 %GEEe
except KeyError: # e REAG R,
return self.start + key * self.step # A HEAENMG

def setitem (self, key, value):

B EHAARFFFALE

check_index(key)
self.changed[key] = value # B BUE $91E
XA T 2 — DN EARFF, A AT A AR AT i 22 B8R ] . 25— MR i A3 o
S Hstart (BOAH0) $RER, MIAHSBEZ 2272 th 2 4step (BUIARML) F8EM. IR
VR B SEIT R, SRl i B AT G MU A (1 PRAFAE 7 Bk changed TH A BLRY o IIARICER R
Bk, iR self. start + key * selwC stepRITEERE.
NIRRT A A X

>>> s = ArithmeticSequence(1, 2)
>>> s[4]

9

>>> s[4] =2

>>> s[4]

2

>>> s[5]

11

TER, WEEIEMERTR, MBS del

>>> del s[4]
Traceback (most recent call last):
File "<stdin»", line 1, in ?
AttributeError: ArithmeticSequence instance has no attribute ' delitem

FHN, XAEBA T len |, FINHKERILIH,
SRl R G | AR, JﬂGIkTypeError#%; MR B R BIER,, (HANTE R
YN CRPM ), K5 & IndexError 4 o

>>> s["four"]
Traceback (most recent call last):
File "<stdin>", line 1, in ?
File "arithseq.py", line 31, in _ getitem _
check_index(key)
File "arithseq.py", line 10, in checkIndex




_
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b

if not isinstance(key, int): raise TypeError
TypeError
>>> s[-42]
Traceback (most recent call last):
File "<stdin>", line 1, in ?
File "arithseq.py", line 31, in _ getitem _
check_index(key)
File "arithseq.py", line 11, in checkIndex
if key < 0: raise IndexError
IndexError

Ho kA& IO RS i B s check _index i BT
9.3.2 M list. dict 0 str k<

B P51 /S Eh S 2 B4 TR RS LEARGE R L , (B3 SA A 1R 2 HAbA TR E 1271
FREE ik, HA R 7E9.6 T A ik iter . BSHUITA XL, RUTAERK, i
HMEREA /N SR HAEE SRR AT, S0 B 23 R S B HA T 7 1 o IO iRy
GURYME (L),

2z anfar e 5L Wi 4R . TEREMS AR RN B0 T ] 25 Epr S sime? fEARiEfE,
Bicollections$ifit [ HI G FAMRIY RS, (AR AT AR N B 2EA, Pk, AnSRZSEH—Fh
P RRT N ES R PIEA, ] Ak K]ist,

KB — AR R P——— VIR RER 1513

class CounterlList(list):

def init (self, *args):
super(). init (*args)
self.counter = 0

def getitem (self, index):

self.counter += 1
return super(CounterList, self). getitem (index)

CounterListJEVRIRHL MM T HBEE (list) MIFT . CounterlistAEE Mk (4
append. extend. index5§ ) #FAI EAZA . FEPINBES B AT, M super>kif AL M)
MR, RN T LERFT R PR L@ counter (76__init ") B @ M counter (7
__getitem  H),

FE E5_ getitem  FFRAARIE— R AR P oy PR, B AEA EAMF P 5] AN 5
Zr X, FmiB T Fpop,

N R PE S T Counter List By vl BEFHTE |

>>> ¢l = Counterlist(range(10))
>> cl

[0) 1, 2, 3, 4, 5, 6) 7, 8) 9]
>>> cl.reverse()

>> cl
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[9) 8) 7) 6) 5) 4) 3) 2) 1) O]
>>> del c1[3:6]

>>> cl

[9, 8, 7, 3, 2, 1, 0]

>>> cl.counter

0

>>> cl[4] + cl[2]

9

>>> cl.counter

2

WRETIL, CounterListMf T ATERZEO HIARIU T AR, HEH —"1counterf® Pt (HA)
WHIEHRO0 o BEARVIRIZIRICERES, XA REEER N, BATINEIE R c1[4] + c1[2])5, counter
MEIBIE IR, 2R T 2,

9.4 HMBEESGE

Tk (LR ) AFRHERZ, i Rsnl HOEvkil—»f . Bk RE & AR W sy i
WAERIY, P EEARTEAAN . SR, ANRAREROGHER , A DI, 1R A% sRs—FE bk
M, WX RA BRI, 5%, BRI T A Wik Uik, 7S “Python Reference

Manual” HJSpecial method names— 77 .

9.5 4§

HTEERS) T ISR, EATRA RN T getHeight FlsetHeight 5 1:, M THRE L% &8
P OGXEFEMERTRERIAA B, TERIESMT7.2.477 ). W52 5 IR PR A0 R U 2 RS i,
Ik REEP B SAR E (JdbE ) IREE, Flin, EE NiffRectangleds.

class Rectangle:
def _init  (self):
self.width = 0
self.height = 0
def set size(self, size):
self.width, self.height = size
def get size(self):
return self.width, self.height

TR GIE R T AR X A

>>> 1 = Rectangle()

>>> r.width = 10

>>> r.height = 5

>>> r.get size()

(10, 5)

>>> r.set size((150, 100))
>>> r.width

150



]

154 % 9% Bkouk. HBRRRE

get_sizeFliset_sizeZAR B IEsizeMAAHUT Y, XA EMERE— 1 HwidthFlheight T
2H o (AT XA Jm MR A BRI JE 1, AT R TR SO A 2K B ) i SRR I 58
G, AAEAEEREG . XSRS, BT DN CRR OGO BRI SE Ly (33 ), WA —X
PRABCEEEE, ibsize M EIEMENE, Miwidthflheight/2ahAIHE HRE, BT 24 T
[FlwidthFlheight P AFE %, (EATX MRMFIF LA ES . NikE rufi (RIS
IS AACES ) GBS LA RIRE Y 7 O R7 BT A s

W2 Gl R Al Wg 2 25 BT 1 R PEER S AP IO T 2057 3 MK TT RE , (H A RA
K rEt:, SR (i HA S ), PO ERS KX RO, BT
PRI E R IEIME A RS | AZ IR (EEAUS ) IR, WARTRREEE ( BIRTE
FEGEF T, XFERRETR T W ). Fr=gPythonfg S B ARIRIEAF IO %, 1ERTA A D
— o RO E SR e ME HFR A FEME (property )o

fEPython'r, SEBR FAT MRMEIEARE RALH], Tk S s AR I —— sk $kproperty,
EHBEH TR, HfE, FOK ARt W anfer ( FHBEVE Jr ok SEaAEE

9.5.1 K#] property

PR ¥ property i A RAR W 5L, WARAR S T — 138, WRT— 17 fRectangleds, HFFHESM
—ﬁ?/ftﬁ—ﬂ:lo
class Rectangle:
def _init  (self):
self.width = 0
self.height = 0
def set size(self, size):
self.width, self.height = size
def get size(self):
return self.width, self.height
size = property(get size, set size)

TEX AN Rectanglert, i I BR# property i AF U A E NS5 (SREV SATER,
WEBSEEE) QT — MR, SRIGHA TR size GBI . SR, REERELLRIRER 72X
X ffwidth, heightfllsize, TJGHT RO EA TR UM SEBLN

>>> 1 = Rectangle()
>>> r.width = 10

>>> r.height = 5

>>> r.size

(10, 5)

>>> r.size = 150, 100
>>> r.width

150

AR, JEPEsizetkIRZ ] Tget sizeflset sizePATHIITHE, (HE ARG &
—#o
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FE RFEHGTABRR, SLHRARER R IR E (B F 4 R 4 Kobject 3
R E_ metaclass_ ), R, HHOEKBIGERRAET, REREFETHRAET (ZF
Fo LBk TAE A 69 Python iR AR ), X 7T AR S 4 A &,

Sebr b, PR property i, WAIAEESH, fHE NS FE =N SHEEEE N
NSE WRBATRELMSE, IR EA T A RS iR s E— 28 (3K
WOk ), QUERRHERE R . 5 = A SEOE TR, EE M TMERE MR (X A7
EAESZALMSHO). FHIUANSEAE TR, 8E— DS TAF R . XS HU R4 M fget
fset, fdelflldoc, AARVRERIE —A N RIS HAR SR 545 8 iR, AT e R e 72
Kokt it.

AT EIRARSE (B PR & property R 8L ), AHEW EZL, X HEGI MR, X TH
Ze, N AT R A O 2

iR #iproperty ) T {EJRIE

PR THARSF 3, sl AR AT TR Bk, TERIL—3, doRARA IR R %
A, TPk AR,

property £ £ R A FH, A —ANE, CWERG Q5 —EETE, MR G REHR
MK LTE TR, XLFEETEA_get | set A= delete, EM—ERNT IR
ARG, RBXT R ZIT X ik P aAET— A, A — AR IF, R e Ihar
ZAETHFE T K, Blde, BB (AARERBL, ZEFEH Pz E P2 L BE ), 4o
RELXKAAZ-NFEIT get 9315, $R4BWIANE, mAZRAR T E get FH¥K
HERBw, EFE, IRABRESE, XKRGT %, 55 ERETHR(FREEFARAT
— ) VAR super/a EEGAUH

A FEEAE 0 iEmIE 8, Al Descriptor HowTo Guide ( https://docs.python.org/3/howto/
descriptor.html )

9.5.2 EESHZEMERE

THETHI RS T 2/, ekt il 53 AP Ap S8 Ty LT3 =R i D RE . FS T ik
R PRI Y - B e A1 A 25 e staticmethod Fllclas smethod S AU S i, A LAY
FE SR S self, AT HAEE ISR . AR O S 2R Tself IS4, o i
HRclse XFHIrk, Wl EEHA, (B35 A SR, F & — R
NIE

class MyClass:

def smeth():
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?*

print('This is a static method")
smeth = staticmethod(smeth)

def cmeth(cls):
print('This is a class method of', cls)
cmeth = classmethod(cmeth)

PBOXFET TALBE M 1A S B, 7EPython 2.4, BIAT —Fh4 h RimaR HNE L,
TR (SEbn L, sl TR n R AR 8, IF Bl T J7 i A ek
Ko ) HRE AR, NIERTETT I (seRE0) AT s FATes) X e gy (45
TE T AR, NIRRT 90 R AR ).

class MyClass:

@staticmethod
def smeth():
print('This is a static method")

@classmethod
def cmeth(cls):
print('This is a class method of', cls)
SE SGRECT LG, AR T XA EAT (Tois SLplie ):
>>> MyClass.smeth()
This is a static method

>>> MyClass.cmeth()
This is a class method of <class ' main_ .MyClass'>

TEPython , FATIIEMET L LIRT— EARAN K E 2, T 22 ROy WIEARRE Bl B ]
DA T BRSO OB VBT, i1 R A Python A TF A SCRFEAT] . HIE, i%iﬁ%ﬁﬂﬁﬁ
WRAT KRB ENT, EefTmsea iz CIT w80, RIIRSF N IZE BT EAT.

FE OERL, FARRERLT A TR, FEIE AR X & dpropertyd) A,

9.5.3 _ getattr . _ setattr_ FFHE

AT X G R P A Uil &, AR Z — 2 e HAE P e il (ZEHRSE T, w5
Hproperty T AT REANFF A TN ). BAE BRI IR T— BRSOl ] — S8 BE 5 s
AP BEE AR AL TR E AP (FEIHEh, RS =4 ).

O _ getattribute_ (self, name): fE/@PEMEUIIRIN A Zh A ( HiE T8 ).

O _ getattr  (self, name): TEJRMBLUIIANINIXT G BAT SAERY @RS H S A

Q setattr (self, name, value): IXEIZEMWERT A 3hiEH.

Q delattr (self, name): iXEIMIBRIEYERS H shiRE .

FA LG BB property, JXSLERE Iy EE TR ZOT-LE ( MIERPFRSE Bd, SCRWE ), H
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EMRA T, PORIRATAE X LET5 35 i g S5 AL B2 AR PR AW . SR, FERTRERYISOL T, e fl
FH R property
PERERTH BIRectangleznfil, (EX TR R IE LT 7%
class Rectangle:
def init  (self):
self.width = 0
self.height = 0
def _ setattr (self, name, value):
if name == 'size':
self.width, self.height = value
else:
self. dict [name] = value
def _ getattr (self, name):
if name == 'size':
return self.width, self.height
else:
raise AttributeError()

QRFR L, 33X RRAS T EEAL PR A A A . X TR MR R 1], 7S AT W A

Q HMEW KA EMEA S size, WHIRA L setattr o FIX A ab 25055 [E 40 pFp
THIE: QR ey J@ MR size, SEPAT 5 LART—HFERYHRAE ; BRA FHEE @ M dict_ o
_dict SRR, S A RS E . 2 AR E AN I TR L P
WRAE, 2N B R setattr, #Eif S ECCHRIEIR .

Q (YA REFEEWEMER, ASRATE  getattr o XEME RIS 2 AFRA R
size, XM PN T KAttributeError 4 o X AE B LIS AL IE A S fhasattr fligetattr
GENERBIHMREZ, WIRIEEMAIR size, B HRT— AL R

AE wastd, %55k setattr WM E LB LRMAIAEOE, %5 _ getattribute  &f
e, W TEEBAIA B R (EHXEP), BB dict__ iz
FE__getattribute W iF Fl B AT E A 4G B AT, E— R A5 X AL AR LG TG
% getattribute (4% M super),

9.6 &K=

AT IR A T 3% (R ), ARG AR, W TREAT M, X
A iter, TARMIMMLIOER.
9.6.1 iXMEFWIN

ER Citerate ) FEMRE BHRE LU, HUEIRFIKE . AT DA forEPRkid P A gt
Bzbr b Al O R SEL T 7 iter AUNG,
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Jrikiter REI—MERER, BRAEIIE next  MXZ, MM AR AR
TS24 MR TR next B, dEAERRLR BN —AME, QBB Tt Bl o,
W 5| & StopTteration s & o ARiA AT {d FH P & A A1) bR & next , ZEXMIEN T, next(it)5
it. next ()%

S¥E fEPython3 ¥, BARBWIUH ik T, EARTHEREHIT, BRERBES LA
JrikEnextd R next

A AL WE? NAERIZERYE? POATEARZ T, il ISR R R IEITI
To PN, WRARA —DATZEHRAER L, ARATEE R REZE N HARIE, A SR —K
PP, 2PN MR IRZAA, SIRATRE L RS MINAE o (EIEAT A S - R A0S S
FL R SOHE . R EDRE — N ANBER SRR RG], PUMIERAEHT, XA K BE AT
Py WEPNILN

XA “HIFRT NEPIRES, FRiZESREAAS T

class Fibs:
def _init_ (self):
self.a =0
self.b = 1

def next_ (self):
self.a, self.b = self.b, self.a + self.b
return self.a

def iter (self):
return self

EERXABARLI T L __iter, MXANINERIEIEASAS . TERZHEL T, #1E
FH— MG PSR RS I __iter, JFAEforfEFR AT xR . (HHEEEL A
S iter OJFENIATRFELLEiR [lself ), XFEEACEHNT EHH T-forfEar,

FE OREMNEIGE, BT ik iter #IRATHRRE, mEILT Fik next  #xt %
AHKE.

o, Bl FibsXf4,
>>> fibs = Fibs()

SRIG SR T FEfor JEFR P FHAX AN XTG4, AnFRHR 55— KT 100079 2E AR B4
>>> for f in fibs:
if £ > 1000:
print(f)
break
1597
XAMEHZ ALk, B A H P& breakiEa); B, XA forfEEREE SE% T HiFhAT .
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B s TR 2R N E Rditer, THEA-ABRE,

>>> it = iter([1, 2, 3])
>>> next(it)

1

>>> next(it)

2

TR E A FE BB IAC TR R AT Sl T R R, R AR SE T

9.6.2 MMERZFLEZEFTI

B T XA R AT AT AT IEAC Gl M) Z b, b PR 1R 51 fEnT L
FHFFBEL T, REWATE AR TR (ENRS IR SFEAERR SN ). — DX
BEB B0l A s R AL st f U HLKE A R ARG oM 51 35

>>> class TestIterator:

value = 0

def _next_ (self):
self.value += 1
if self.value > 10: raise StopIteration
return self.value

def iter (self):
return self

>>> ti = TestIterator()
>>> 1ist(ti)
[1) 2) 3) 4) 5) 6) 7) 8) 9) 10]

9.7 Hpi#R

A Bt — AR BORT (9 Python B . i T I0 SR, By BB AE A EE (simple
generator ), A= AR FIEACAS 1] BER AT AR T A MRS KR INRE, (HA a2 — A 2 2 2R
&, VRATRER BRI R A eI L AR IS AR . BARAE LA L LR RERS 2 S AR UHE R 4K
i, (gL, TSR, #R5E4 T DA A s .

A A e — A P PR RS SRR AR o AR A AR I BB A AW i 57 fi
KU Tid. TSR ER MMTEIEMMEAENS, ARG HER#E .

9.7.1 BIEEREE

A A AR R R —RE TR B IRBRAE S R T 2 E 2B AR 2ES), BT LA T dids O
R, QIR ESIRIBITIIREL. X PRECH — 2T T RIS
nested = [[1, 2], [3, 4], [5]]

MMEZ, Ee—PIIRINIIR ., REHRIF fe Bk s ey, T e —FhfigkJr % .
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b

v
=

def flatten(nested):
for sublist in nested:
for element in sublist:
yield element

B PRB IR AU T 5 B e IR LR E SR PRI T2I3R, SRS
HEREANFINRNITE ., MG —17 Aprint(element), XA~MRECH A5 BG2, ARG7
FEK L, R WAL gy ieldifitl, Al fyieldif ) iy AR B O E AR AR . X TN
ARR 2R, A A AT S R BEOR AN . ZEHIE T, AR AN R returni [l —
B, MR LVESREZAME, BIR—A R Hlyieldd: l—MAJG , RRBGEOR R4S, RITEIHIS
LT, SRR R . BT ,  PRBSCRE IS R DT TH IR AR kAT
NERIFTAT RO, AT XA s A Tk A

>>> nested = [[1: 2}) [31 4]) [5]]
>>> for num in flatten(nested):
print(num)

Ul B W NP e e

>>> list(flatten(nested))
[1, 2, 3, 4, 5]

#Python2.4%F, FIANT —AEMTIEET (ALESF) t9idk: ERBHST (Lot
BREBERZEX) . LI REE AEFHR, BRZE-ANINE (P RLZPHITHRIR) , ™
BB —NERE, RS R T AT,

>>> g = ((1 + 2) * 2 for i in range(2, 27))
>>> next(g)
16

SR, RR T AT, X2EAGLTRAEST, EEXIFORERYT, TRk
A EHET; BeR o ETHERNE (TRAERKEWOE), B85 FIEFH LB EH—
AR, Ak AR AR

B AFRAE, ABEE—STRANRIEST A (B30 AF ) ERARERTS, LE
Fiim—x &S, BmEZ, THE T @HIFETIZHORD.

sum(i ** 2 for i in range(10))




97 ARE 16l

9.7.2 BPIAXE LR

R — 1 BT A A e HABALBEPYJZ RS 3R, RORMH for 3Rl SEBlAY . A2 4b
PUERZRERSIZR, ZAa e G, Ra] B AXAEFI ok F R gk (o] DU
TERIRE, HIRMRARR ). X TRIZHE, #F Z— N forff3f, Ml TAMEA Z /DR E,
VR AUE RIS, R RG . KRBT T o

def flatten(nested):
try:
for sublist in nested:
for element in flatten(sublist):
yield element
except TypeError:
yield nested

A flattentrt, AW ATRENE (LI IAIHARIIIE ): BEIRIFRIBYSRNT . FEREIRIF T,
BOREARBURIFRATCR (IN—DE0). ERXFMELL T, forff¥uRs 51 A TypeError 4 (1Hh
PRI —AH0), XA i A — e

SR, AR ERIFAE—FR (SO AT AT AU G ), VRl B T AR i b Py
o3 (P Sl eI AR ) JEXFEN T flatten, SRJGEEAHS — A for a3/ sURIT
JEHIFIRP PR ICR . X TREEEARA AR, HEEnl 1T,

>>> list(flatten([[[1], 2], 3, 4, [5, [6, 711, 8]))

(1, 2, 3, 4, 5, 6, 7, 8]

SR, SXAMRDTT FATAE— L, W SRnested 2 AH R BER LI T FAT BRI E, Etls T
P8I, AN 51 A Typebrror st &, FIARIFAERT A TR,

AE ASdflattend, REZsEMTFA B ZRTENR, TZREAMA, G, &
AR T FH S et FAARTAL, MR IZETFGFF) ., Lok, stk eyt it
FHEREFRAFTEE, BAFHFEOE - ANMAETA-AKREHIGFHE, mKEHNI]
HFRABHE-NTELFHERG!

TR P AR, LR AT kA TR A . B A X RIE R RO T T4 8, fefi i, &
Peslty U, SR S — TR YRR, IR AR 25 | & TypeError . BN
DRI IS A B AR

def flatten(nested):
try:
# R RAAT FH 034
try: nested + "'
except TypeError: pass
else: raise TypeError
for sublist in nested:

@ st Alex Martellif Hi T3 LA K 7E3 AR B i B2
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for element in flatten(sublist):
yield element
except TypeError:
yield nested

WpRErIL, iRk nested + "' 51K T TypeError 4, #ZMSXF TR WMEBAG]IA
TypeError 4, WEBtryifin)rhielse A5 A TypeError %, XFRHTEINT R excpetFA]H
SR A A L T AT R AN S W T g

THEREIRY, XASRAA AT T A

>>> list(flatten(['foo', ['bar', ['baz']]]))

['foo', 'bar', 'baz']

IR, XHEEAPITRARGA . KA KA nested 2B 2FA &, M EAEHITARES
FTFAFH, BIREE 57 R P X T fi s, —Fhl BRI 802, i fHisinstance
DI AF RS T A R X R A — Sl G2, (Hst i R A X FERbRIESS . D4, RIME
JEXJUserString i, WICTEK A HIEALZS Hstr,

9.7.3 HBEAY%RsE

R AR TR R BF80 T, S22 A ZHGE T AR AR R . ARITE, AR R 5 OGS
yieldfy %L, (EBIE IR AT R BRI BRI, TR Bl — Ak o BUCESRIEMS, #P
BPAT A S RS, 3l Elyieldokreturn, yieldEME N AEM—ME, MireturnERE 4
AT L RAT CBUANFRAR R SCHTEAE iAs JE H return by, A BEARSRAULMTSA0),

i F 2, AR P SR R B ER R R B A B BRI R . AR AR Y R L
S Hidefif ) E U, Hhfl&yield, Az ias AU X > sRBUR M Y2528 . FHAS RUER TG
Ui, XPAIARIE F B —A, B E AR

>>> def simple generator():

yield 1

>>> simple generator

<function simple generator at 153b44>
>>> simple_generator()

<generator object at 1510b0>

XA G 4 PR BSOR Bl IR, T DM AR E A RS — R E

9.7.4 HEmEMEE

FEA A ARIB AT, Al P A A s AN =22 8] A3 £ U 1) e B . X fE R
L P S A
O SMNERHHEF . AR I FAT A A B T e send , XN EZEA Trnext, (452 — NS5 (B
FAEE) CTHE”, TR ),
O A mEE: RS, yield fEAERERMNARIBE, MGz, MEmH
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FpriafTit, yieldig ol —AME—— it send WANT A & 25 BOME . QSR FH A Jdnext
yieldHsi& [AINone,
HERE, Y4 s (BRI RS — " yield) J5, ffifHsend (A Enext ) A E X,
BAEMZ AT A RS PEHME B, W R AR BLES 0 pR A S5

AE R T ZEARER B EIAR 7 ksend, T 6 € AEE A HNone,

TR BIARE, (AU X AL -

def repeater(value):
while True:
new = (yield value)
if new is not None: value = new

T T A -

>>> T = repeater(42)

>>> next(r)

42

>>> r.send("Hello, world!™)
"Hello, world!"

FEREH B S yieldRIEAFE K T, FEALAEN T, JFIEMXFEM, H/N e
T, ARZ DR R PUE, SRS =L = —, A RE SRR,

A AL SN T o

Faikthrow: FHTTEARNEST (yielddeikaXab) 515w, AR TR RHEIEA | —
AT IR AN — T traceback W4

Fitclose: FTEIRAE A, AR EHFRMEMSEL

J5 % close ( Hi Pythondsi S AR AR 7E 75 B mF IR 1 ) 2B T R W M. TfEyielddb 5l k&
CGeneratorExitsEH . PRIILUNAEEAEA: plids rh 4R it — 2Ly BARAS, Tl yieldilfE — Sk try/finally
WA, WRIEE, WATHiikGeneratorExit &, (HFH/EAAEHTI LK E (FTHEAEEE)E ). 71
P HA S R ol AR [ X A A TR c Lose i , P B IR LA BB F B Runt imeError 54 .

Rix AR AERE W T R ARCA A oA £ 2B AR £ FIA A (coroutine ) 893 4013 &,
A8 “PEP 342" (www.python.org/dev/peps/pep-0342/ ).

9.7.5 #RINERRES

URAREE BB Py thonfRAS , WL JCIE I A il o B R — AT AR ER DT 58, RAR
FEAS 8T K208 PR RS AD A F A o
B, TEREURTTARA T —17 U

result = []
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RS A FRresult, WEl AR, (FEARATIEACT , (00 B A M i) 44 PR
AR ER.) # K, K5l Tyield some_expressionfifUHGF &3 4y il FACHSA T .

yield some _expression with this:
result.append(some_expression)

W, TERECRREBA M ST

return result

ST AT I A RERUTAT A9 AR it , (AT o A e o 1N, X TEAsEAtl e
G5, PO AR BRI i AR AR B AR A A B — D R
N RS T AR AR flatten:

def flatten(nested):
result = []
try:
# REREMTFHE £
try: nested + '
except TypeError: pass
else: raise TypeError
for sublist in nested:
for element in flatten(sublist):
result.append(element)
except TypeError:
result.append(nested)
return result

9.8 J\EFIo)f
2 5] A RN ERIE . BRI T o AR 5580 Q0o (P A A phe— A 225 B 25

AL

9.8.1 Hpk=RHYEH

XFTEAAA RIS R A R AB I RE, ARG A T A AR S BN AR AR BT
BRI, R L AUE BN S RGBS AR, 1IN RERS I R
IR, A A3 R A AR L AR O A SR A2 2R o T ) 338 U R F Lat ten i X B
AR, VR T8 P o SR Al g PRI 45 F R 454

IR, (AT SERHREF R, IRARE S ERFRI R . RS2, BRI IH R R AT
N FTABSLAE R TR, RBHRE LS In— MR Z A28 R RIE 2 MR AT,
HRTTEA PR, e e b — R RS T AREFREAZCIIRE 15, SRR .
IRFRR R AZE R T], AR BERS T o PUARIERDE, IR AR, (HR2 e
T o PUIARIESAT ME RIS, BUAE AT LA A 0BT T o
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EFnd

e RARATT AT L B Aott, BARES, BACAEREfTEIAFPEFTEL
WA, BIRANT MEAAR, TR, BiF, ARENRIET RGBS,
TE e P RARBE T A % B Fedad 8 B2 L

O http://mathworld.wolfram.com/Graph.html

Q http://mathworld.wolfram.com/Tree.html

O www.nist.gov/dads/HTML/tree.html

O www.nist.gov/dads/HTML/graph.html

@t e W B3k R 4 & B A Chttp://wikipedia.org ) , T3 F| KA XX & 48

X E AP AT G E R BN S0, R [l 99 SR X g RARAT 5 Bl X A R R
figp DRTT SEABL T T A -
# 1R A

for each possibility at level 1:
for each possibility at level 2:

for each possibility at level n:
is it viable?

TP FFor RIS ER, WMAALE A £/, SR IC s, A A
0.8.2 |g)&}

R MRZRFE RN R A IR ZOR 8 e e b, AR ERAT AT —A
2IRHRANBE R A S5, BIEATIS RS AR RERZ 30 T5 o (B REA REAMEIE — 7 I ix 4k
RIRTAEAT AT WE?

RO — YR (B ) (AR SR — AT 2O SR — D BRI — R, FRESR AT
BONER T A RIR R —MOLE, RUCEHE, TERBITE N — D SR RS IE RO B, [ R
—AME)E, IO B — MR Bn, BARTA A RENE, HARE TERE.

TERTTHHA R T, DA 25, HX BB T AR SRR i 25, TSR B it
G Il anfarfige ok S bEie 7 AnRARAE A Sl —i, A EREE N T, PO S Eais
BT %

FE O TEIARNA, TRIAKEZFSOMETE, RBRBRANT B, R EHEH TR
ARFHEE,




]

166 % 9% JikFik. HEFERE

9.8.3 WESERT

AR AL DT (238 ) SRFRATRERE (BH—E0), Hrp R IR s AT
RIGFTERIACE (A3 ), P, anfRstate[o] == 3, SLUIHIEE T 2IRAER451] (IEICHRHIE,
FATNOTFAGTHEL ). FEbr@ i IH)Z 4 CReE ey ), AR FEUNE LHi# 2/ 00E, IR0
HAYREE/NTS (RIS,

FE O AZATOMERN A (MAATHE) REATKRS, BAEARAS T AR TR EF, —
HEmE, RSB AR R, AU AT R

9.8.4 MM

JeRAGUE AR NG . BRI A s (MR — 25 R A B RS ) A EA S,
HAAUE LM IR 2 o AT FH—1> eRBOR S E SCWE?
PR conflictdz (FRAITTHI RN ) BbA REMALE, JFE T — M 2EIAEREGS
S,
def conflict(state, nextX):
nextY = len(state)
for i in range(nextY):
if abs(state[i] - nextX) in (0, nextY - i):
return True
return False

ZHnextXFm N — D RIFIKEACE (xAabr, BRI, TinextYh F—4> 25 HALE (y
AetR, BIAT Do XA BREON BEA YRS RS PATIRI ARG A . IR T — 55 15 2410 55 Bx A bR
FATRIEAE R — 20 MLk b, Ak vhae, PR [l True; AARIEA KA vhse, #tiklalFalse, [t
BOMERAF A B T Ak

abs(state[i] - nextX) in (0, nextY - 1)

ISR — /N SR RS AT SRR KPR RS 50 (FE—1) k5 BT SRR (fF—
FALL ), XAFRKANE; BN

9.8.5 H&EH

NS5 AR DGR A RURT, EIE A (AR AR AN S SR, ASRUR AT, it
ARME AR X B AR R T 2 o 3 0h, AR EABCRAR R, IR ARE 2nh, H
HE A HEA Rt

PHEYERB LGN B — 25 WTRALR)E, (RETLEHNE? RB /AR T rf
A RERIE 2 E HA R ROALE, ADRRX A RIS AL B (TREA AN EER AT ) 7 ATR
R S
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def queens(num, state):
if len(state) == num-1:
for pos in range(num):
if not conflict(state, pos):
yield pos

R BAUHE R B, SR R i n— A 2R BCA T, AR D A Al REAALE, IR [RR
LEAZG IR RN E . SR numh 25 SR, S Mstate2—Iodl, A5 S B 25 B
B B, B EIaa RS, MBS 2ERAIES RN, 30, W18, (B
KOLHORRE.)

R, 4
\\\é\

lllll

7 7/////
n
/
/, /
/ /

e e o |
E9-1 FE— 14745 a2

MIZE AR, FAS SRR e —4T, 250 E 2 NOTT 6% ‘5 1Y ( Python il # Ak ).

>>> list(queens(4, (1, 3, 0)))
(2]

TR BRCRAR G . XU st B kA e AR U A 9. 7ERXDRfBilrh, R — i
P oclte FERO-1, TEXMIENCE T—PMAORE. GEER, BORAARKRS L, -~
JERRFP I —ER . )

9.8.6 HBVAFM
BAERF B XA HTT MBI Y o AP REL S TR, Al A 2 ok A IR)Z
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]

oz
)

% (

—4

f
Bl

(5
Hif

CIES

i

i HRIESE ) AR IEME . Hit, HFE7EREqueens FETARSEIL 245 1F1E A1 N
else 4],

YR A B3 U R FH AR [ A 2 FE 9 25 R W7 ARA B ek M Y AiA T T A 25 i &, xee &
HREDITTAM R MR, HIET eI A, MR — (KER1) Jodl, |
TEJ AL I,

PRI, XFHA, e SR Y T L 25 A B AT . X YRR
GV, BBV AR [ A2 B R TR R A B R T o A T b AN R A T R 25,
BT RS A B AGR B SRk, W s

else:
for pos in range(num):
if not conflict(state, pos):
for result in queens(num, state + (pos,)):
yield (pos,) + result

X for posHlif not conflictifisrSuiaAARN], P IRSHEf— NS, 5i5b, i
SRt e BRMEL

def queens(num=8, state=()):
for pos in range(num):
if not conflict(state, pos):

if len(state) == num-1:
yield (pos,)

else:
for result in queens(num, state + (pos,)):

yield (pos,) + result

UNRAR A LA R AE LB, T A 2 Bkt HAE I T RE A e Bl 35h, ARl REs
(pos, ) FHIEZ S AT CRBEMUHIRSE S posiidd ), XA EIAYAEILL .
A i drqueensiR AL TETA AR ( RIPRA SIkp 5 AU 24 S ).

>>> list(queens(3))

[]

>>> list(queens(4))

[(1, 3,0, 2), (2, 0, 3, 1)]

>>> for solution in queens(8):
print solution

BN

(0, 4, 7,5, 2, 6, 1, 3)
(O) 5) 7) 2) 6) 3) 1) 4)

(7, 2, 0,5, 1, 4, 6, 3)
(71 3, 0, 2, 5,1, 6, 4’)
>>>

Wn2RiE 1T queens RS Kinumi B 08, A HUH R KB, THIBEEAZ D

>>> len(list(queens(8)))
92
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9.8.7 HRIIE

BERARTT A, AT DALk A S B L TEARAT S AL T, T MR AR, Xk
R bug G TAEHE RS .
def prettyprint(solution):
def line(pos 1 gth len(solution)):
retu m '. (pos) +'X "+ '. " * (length-pos-1)
for pos solutio
pri ’E(l e(po ))
IHER, FAEprettyprinth a7 — /MR HATBY PR, Z BT LB B fEprettyprint
e R FRIAMTE H A I T A RN B o T B RE—M, TR HATEN R, DIfE B2 IE
Wy

>>> import random
>>> pr ttyp int(random.choice(list(queens(8))))

F9-2 k7R T XMt

7 T w7
7/47 /47 ‘“’/ )
%- 7 //

y wy Y %
,,,,/%7 //4 W

@ A % %

E9-2 JNRFHERLHHRZ—
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9.9 /&

AENANNEMRE, THRDL T,

Q FRAEFMIARZE: PythonZEny TAE XKAEAWTE L, BHHIPython 2RRASF PIFRZE, Hrp
HEURIEEPUHIR H BE 5  B7raC38 R Python 225 | AR, $24L T —E8&sMThfE, nce
PRi¥isuper filproperty, TIHAZN TR, ZAIEDH A, 00 HHak R4k HKobject
o E metaclass_

Q BSET5 % PythontHIRZHFIAT L, HAFRLIPIAS T RIZLIF Mg . X e ki fg
S AHANR], (HRHR HH Python7EAFE B L T H S . 140 init  SEFEXTREIEE R,

O ISR . RZ MRS PEA G R, R TIRA O S RN, # T RER 2
HE TR E RAL. M pRES R init, TEXTREIEE B H S

Q &5 K EEGHEEPw L% (DGR ), i LA SEBlxk se 7k /]
SO E S P ARAS, P B R G R A (IHZE ), W mT i F &S super
e Gl ).

Q FHIARRST . BLVEE o WIS, S I8 RS B S TR T
Hr G getitem Ml setitem FFREWLITIL. @i M1ist (BUserlist) Fidict (=K
UserDict ) JRA:, WIIUMRZ TAEHE,

O RS b, ERELOE T next WXL, AlFHTEN—4E, BAETLH
EATHEERET, 5k next W5l & StopIterationft . FHERIZALE L iter
BRI —MEFF]—FE ] F T forfE M rh gk Al . Jl, ARSI Ty, RIS
REERIFAGIITE iter o

QO EmEs: ERFBIREBUEAE T yield? REL, EFEBRAIRNR M — ks, BI—
FIRRIR IR . ZE SIS AE AR 2 HL, FIfdi ] Jiksend . throwfliclose.

O N\EFREIR: N2 REEANE A NTHEYURERE, (A S TR e . X
AP RRER AR FRCE 8 25, TR T A S5 #AN REA BT -

9.9.1 AENBHFTERH

R W

iter(obj) NIRRT 20— A B 2
next(it) PRI — IR F— TR
property(fget, fset, fdel, doc) Bl s AT SR T
super(class, obj) S [ — B SIS

W iter Msuperfs, b FEAEX BLBA 5 H A AL S5, E QA5 B G S W brifEPython
XY,
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992 W&

ZIt, IR5:] T Pythonifi 5 BURE MR, oM AIA G HA A X A ZEWR? PN 2
MFIRIEATIRZ , KA T Python il IR :CSIMBIC R . Z380, AWML, 97, 47
FLF—LE BRI o AR I AT BN A5 A5




$F10=

FHE RN A

2, YRESR T Pythonif 5 BRI LA FIH . Python MUEFHOAEF IR, b4t T H
b T ELLAS ] o BRifE e300 & — AR FRERE (standard library ) AOREER, AR DLid HA ) — st
(fnmathFlcmath ), {HIAAHAMRZE . A TR LA B TAR R DL S AT PR R DL H
PR TIBE, ARIEMEARARER, UL MR R,

10.1 1&iR

REFIEAAT RIS TRE (BB ), 3 HIE (i impor s pR AL M AT L 2 A 5]
TP

>>> import math
>>> math.sin(0)
0.0

NHREF AT A O R

10.1.1 HERFMEZEF

EAPythonFE AR AT MBS A o BOARGS 1 AUSTE H10- VTR IRRRE, IR R AE
XAfhello.pyHt, EASCHFRYAAFR (AR 4 py ) FCBLRE) £ 5

REZER10-1  — RIS

# hello.py
print("Hello, world!")

SRR E AR B, HAE T TR A . X BRI SR AE H 5k C:\python
( Windows ) m{~/python ( UNIX/macOS ) 1,
BLE VMR R R 2S ELA HR ME, ATPAT I 4 (L Windows H s A1) ):

>>> import sys
>>> sys.path.append('C:/python")
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127 FEUNIXYF, RetHEH T4 ~/python' WimE|sys.path K&, Mlife A 7 w5412
(4= ' /home/yourusername/python' ), =Rk B 3h &) & 7 E 69212, T4k A sys.path.
expanduser ('~/python'),

X VREREE, bR TIE AR AN E AN, B H SR C:\pythonH A B, XA
Ja, W I A AT ( I:T?%TPI’I%FC.\python\hello.pytfj )o

>>> import hello
Hello, world!

EE SRS, THAILLATE B P R SR, BT T — A% A pycache_
#F B & (E£8 8 Pythoni A ¥, ZF & L A pychd M ), EZA B F A4 I )G 6 T
#, Pythonft# £ &AL CAT, VG B FNEIABERE, 4R py AL £ T4,
PythonFF AN AL 22 )5 69 AF, & WK E 37 £ AL JE 09 LAF, MR B & _ pycache R4
FATEL, BALENAETHAEE,

WRFT UL, AR, $AT 7 PR i . HAR R SAE, B AR .

>>> import hello
>>>

U BA P TAUEIE? ROIEEHI AR AR T84 CANFTERSCAS ) 19, M2 TEX
AShE R KA BETE UK, IS AR Z I A — SR AR o

HIARGA—R

BEREHEALT, RFA—KRAEZNMHRAL, LETREAEATIFLAEE. BN
AR FANST T

ER S %%T 4""??]‘%%72‘%%/1\:‘2#%7}%%: H B B 2 gy 6 A e R AR R A
BAEVER . B, IRTARAIE T BB clientdbAnbilling, 2 A &L 4% P H 3 ALk &
G R, BP éi%%&’fﬁ%@ TR A GER (defE A B S E P ZEKRE ), Witk AR
ST b E Toih IR B P HOHE Bt T Ak AR IR 3 BRI

AEXE, R BEANABRATENS R, HAHILM, B3kclientdb-F Abilling,
billing X FAclientdb, ZRTHMmbn: RLFHRE T FAMBIAR (LILRFRFTE)G ),
K, BTHRFANFHLZBERLRAE, ZAPEIRBATH

R — B FH B, T4 A importlib P 89 F#reload, CHEZ NS (&
FA B ), FREEI BB e REARFIBATHE R T B3k, A2 XA
Rk F| A2 5P, AR, EHmB AT F ey Ekhello (€ R &4 —Fprintizd) ) ,
STAG T @ XA
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>>> import importlib
>>> hello = importlib.reload(hello)
Hello, world!

X AR ZhelloFA (—k) . i@t Ffcreloaddy 2 R K Lhello, A EHImEK 69 Bk
HBTANGBA, BT E T FEE, SHXEZHEFAT I LR,
3B it EH A S bar P K Foot) A FxE, R EHeBE A bar, F AR EHE ExIE

Eeg st %, BxAR K2 (SR BB RRbardd ) ERFootd T £, Bikx3g i A T FH & a9 b 4y
Footl eyt %, FHEHNEE,

10.1.2 #HEHREARXRTENXH

BEAE T R AR PRI T o X B U S, (BRI R o LR 75 ) v S R T
EAMEE—FE, A HCRVERSE X ERE At SRR A SO0 LA TR 1) A5
B OB JE . B IE 2y, (HSEhs F AR R,

1. TERRSR A E R

RS T — L FARASTE B 1020 B, R HAFAHTE X Fhello2.py o 5341,
TBRBEVREEX AN SCIFE T Pythonfi# AR REMSFR BN A7 ( TR RT— 15 AR ABEESE H sys . path,
Wl 1013 A AL 5= ).

B A RAS AR, bR (X Bk A hAT, R AR ) TG, 7T4% A Python
fRFE BRI R -mEPATE . IR A — A2 K T XA progname.py (HEZEY KL ),

Bp 3N\ T progname, 44~python -m progname args{& A 4447 A 4 args kAT 42 5
progname.,

RADER10-2  HA S eREn) fa i

# hello2.py

def hello():

print("Hello, world!")

BAEAT LM T T XA AE

>>> import hello2

BORFHRATIX MR, R X R A PN 7 SCpRi%hello,  PRIBCATARCT T A 1)
XA PREL:

>>> hello2.hello()

Hello, world!

TEREER 4 JRpVE FISU N 58 IR 44 FRAR AT AR b R ] o A B AR 2 A ATE R
HhE L—Img?
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FEEN TERKRE, EDEAMBHEES T, a2 MR EA T X R R
RIS T — "M ERE P BERE, IR HER I cLientdbH, SERTFEICIKI | 2% B 3 R4 (.
JEARAN XA ) B DA AR AT 75 20 1R 26 P B iR e i A FH B o R BT e it s i e
MHEEENXENETFPENRE E. Wik, ZiUHEETEHN, SO HEp (XS
IS EF )

2. TEARBR AR AR

REHH T8 RBURNRAE, (BAEA SISO T (SEhR 22w ), im—2el AR AR A A 1
BURBAATUNARA . flan, WRZERIA R Ehel 108 I, MRATHERibhello2 5 M UL T
H10-30/R B hello3,

REBFR10-3  — s, HrppiiliR A m

# hello3.py
def hello():
print("Hello, world!")

# —‘/]\fﬂl‘]’lf\‘
hello()

XAEMEGH: MR IE 1T, MR EBITIER . 2R, RS —1
PRI R AR R A, DAE BERSff F pRi$ithe o, (AP PR , SR A TS — T hello
B —HE

>>> import hello3

Hello, world!

>>> hello3.hello()
Hello, world!

XAJERIEE RS R . EOR X AT, SRR ARYUENE NP Is T T R R A —1

P, A, FREMAASE name_ . m
>>> _ name__

' main_ '
>>> hello3. name
"hello3’

WpRER L, FEFERETH (SRR B ERAT ), B name AUMEE'_ main_ ', 1M
FER MBI, XA BRI A PR P, A A A 7o B A,
ALK HC e — SR 1FE A, W RRSIE FRL 104007 .

KEFE10-4 — A KM TR SR B

# hello4.py

def hello():
print("Hello, world!")

(
def test():
hello()

if _name_ =="'_ main_': test()
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ARG XA A AR FIZ AT, B PUTRthello; WRSEAE, HAT MRS E A —FF,
>>> import hello4

>>> hello4.hello()
Hello, world!

WpRPr L, SR E T e ctestrh o JEUAS AT LUK 264 U EHE LA R v, {ELE
IR E— A SE IR R, TR P i S AR F R A

>>> hello4.test()
Hello, world!

FE WREHEB I FERGNERE, HERE AR LGRS P TRANRBNEE, A
Jo AT % B K A mAE A, EAES 6%,

10.1.3 1HEIRATH

TERTE sl F, FIBEC T sys.path, sys.pathfl s —ANHFE (FRNFLFR ) FIE, MR
Al et H SR A R, SR, BRI, B RRAEAIE L, sys.path—FF IR A
TOERREY Bk (IRABIHFTZER H ok o RINATRNINE . BERHUSE IER A & SRR
FINIPHL AR B2 R AP S X PRI 5 52 o WAL N BEAS A Ml feff PR AR A A
P, MEEkIE T Ah—mh 1, Pythond TAIHOR —FE H 25 5 4% . 45 H WL, A BLE #Python Packaging
AuthorityZE il JF b, (BB IR RARE . XEARAN AT T8, #ESH
“PythonfT 1 " #5F”: packaging.python.org.

1. R EFRNAE

PSR IR AL BARZS 5y, R A3k H Pythonfi e 21 HF B 2o A FRARCE PRI SO e 3%
AU 7 RIWT o ZEARM FRGTTHERL, AR Pythonfif R SR8 B DL 226 1), ARA T A 5 B AR
LT RETCIE TR R A7 B Py thonff I H s b, TEXFMENLT , T 2k HIBA S 20209 53— R i
HIT5e: AU R SR A 4k

PRATREIRIEAS, PR sys AR ttpath 4k 2 H SR 91I5% (RIS ).

>>> import sys, pprint

>>> pprint.pprint(sys.path)

["C:\\Python35\\Lib\\idlelib",
"C:\\Python3s",
"C:\\Python35\\DLLs",
"C:\\Python35\\1ib",
"C:\\Python35\\1ib\\plat-win',
"C:\\Python35\\1ib\\1ib-tk",
"C:\\Python35\\1ib\\site-packages"]

BR WREIPHRBLEMRKR, —FEART, TR Spprint ¥ 69 FKpprint (m R2Z
Li@printiE ) ), pprint AR ATH RS, BB L EHATHHH
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MK, VRIS IR TENSS R v e 5 X L B R AR e AR . X A2, B FR R
— i, WEARE AR RS R AR BB, PR A T R — B, BRI B
AATA—A7 B FP AR T AT, (B H Ssite-packages e fcfEOERE, N B a2 R CERELY) . 1
TEARIFT BN A sys . path, 631 H stsite-packages, FEHAADIE 510-4 17 BIREHL R A 315X B
{HFAS S — 48K, UWanother hello.py. SR/, 2R3 F X kA

>>> import another_hello
>>> another_hello.hello()
Hello, world!

BRI T2 Fsite-packagesiX FEHL T, T A IRE P s ARRENS T A o

2. HIRERESREIMELER

PRI TERA A B AT RS S Al i ) 58, Hrh iR AR 2

Q Ay #EPythonfif Beas 1) H sk 70 /5 B VR g 5 B

O BABERARR, JoE SR AE R Pythonfif e 1Y H sk rh

Q AR IR A Ty

TR, WA e A Ty, i R R A B L A R R Ui, 2
YRR REAS 2P B LA A, Ik 2z — R H B N sys. path, (HXFMBTEA T UL brEat et
B ITAE Y H SR A 5 AE P78 BEPYTHONPATH

PRI e PYTHONPATHIY N A BEHRAE RGeS ( S W55 "M "), HERA FRBIT
sys.path, tE—"HREI%E,

MRTE

KB K F IR APythonGHF B e —3 o, MARERAN—Hs, KEMmE, XM
T Python % &, {22 /£ Python B % 9N &% & 69, 4o R AR4E IR 692 bash shell ( £ X %k
UNIX % %2, macOSH=4#7 69 Windows A ¥ 4 ), #7T4& JH dm F4-4~F~/python M An 2] 3 5%
4 FPYTHONPATH AR &«

export PYTHONPATH=$PYTHONPATH:~/python

Yo R T xF TR 8 3 69 shel R FAT I AN G4, TH L AP £ B FF 89 bashre A+, %
T hef Tl Epe 7y XpHRIRIE LT, H AW B R R T,

B i FHEA 5% 25 5 PYTHONPATHAE, 3 T i FH B AR e & S0, XS SOy e 44 R pth, i F—
BARIE H R, AEERINE]sys. path A H R, A IRX T HTENGEE, TESHA Sfibisite
BRI SR

1014 €&

AL, AR N (package ). ALHSCHUE S — PR, (RATERA S EA TSI
o . BIBAFRELED 44 0 pyBISCHErR, TRLNDE—ASH 5k ZgiPythontoN L, H R itl s
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A _init__py. GAYGIEHEBR—HER A, SXF_init pyPNAERIEHRENE . BN, i
A% Rconstantsifd, 13 constants/ _init__.pyELFIEAIPT = 3.14, FRATLUER T AR

import constants
print(constants.PI)

EUREHUIN AL, RFRESE SR ice 1 B P RIT . RIS ] RAFE A it = fl . i,
B E—AN 4 M drawingfffl, Hirp S ibshapes ficolors, B AIE AN 10-15 7 B 3C/4-F0 H
& (UNIXE{244 ).

®10-1 —MERNBHE

SRR W %
~/python/ PYTHONPATHT (14 H 5%
~/python/drawing/ W HZ (fddrawing)
~/python/drawing/ _init__.py A (#ithdrawing )
~/python/drawing/colors.py fiHtcolors
~/python/drawing/shapes.py il shapes

SERUXEEAERE TAR)S, B IR Ak -

import drawing # (1) $ Adrawingé.
import drawing.colors # (2) ¥ Adrawingé & #9482 Jecolors
from drawing import shapes # (3) $ A#&3zshapes

PATHAEAS , (T H Sedrawing F3CFinit_pyRI%E, (FRREREFTELshapes
FllcolorsHINZE . PATER245 AR, ] il AR icolors, {H HAE T4 BRE 4 drawing. colors
Jefdi i, AT AEA)E, AR E4 (Rishapes ) defdi itk shapes, LR, X4bif
A SURRBI, ARG AR, e AR AR B, Hami 2, SE4A T LR
Evs ST XE-SECDI N (T

10.2 RZEER

I 2 —SEBREERBRAT , SER UL AN AT HR R A . BOR—FRAT IR RE , PN TE/R I Python
FEFF SURME AR B, A BAR ZARAT TROREER , X ICTE —— 4 YHTRIRRIEEIR K, 2L
S LFRICIR (T A ST XA L2 ), T ELBTEARWHE R, B HiPython AR
TR, R A — LU B T A A B BRI oS3 b, URAER b R B — LR A
FHER e G ge U M R T AT], i LA A2,

10.2.1 #EHRESH4

BRI, e EAER T AOE M PythonfR BE SR EATHIFIE . it HOER ZOR L AL B
BEVRWT LA —1>44 S copy BURRIERTER .



102 #WEAE3R 179

>>> import copy

BA GRS, BUHIR S AR (HIX AR T 2 I We? e AR & Lt 27

1. £ Fdix

AT IR SRRV, T R dir, BEAHX R AR O TR, B T
ARIpREL, 2 RS, ANASRdir (copy) BUASRATEN IR, Br2— MR AFRIIE (Fall
B o MEXSELFR, AIUNLUNRIZAT . RIEAE, REWREENDHEBIMNRET ., %7
I, FRATVE T — AN]SR SR X LE A R DR (WURARESIC T AR 0 TR, 152
5e5.6°15 )o

>>> [n for n in dir(copy) if not n.startswith(' ')]

['Error', 'PyStringMap', 'copy', 'deepcopy', 'dispatch table', 'error', 'name', 't', 'weakref']

SERALE dir (copy) IR MBI LN RIZAT R A AR, X LS8 8E0s s hpfifist

2.8 all

FERG—T ey, FRA B 51 e SR U m] FER S copy HH B BIMRLE N 25, SRINTAT B #2341
XAMEHORSAFIET I EZE AR BB E R T, fEdir (copy )ik I SE R E A A& 44 PR all o
XA AL S — DR, ST SR PRI R, HRTERR AT E R T
REFRXDINIRATHINE

>>> copy. all
['Error', 'copy', 'deepcopy']

BT AR A RORE S, H22 TSR 45K, X A_all FIREE 4k
W7 R EgR b e B REIRE S I BRTERS S copy S T X AF IR E A (X LEfhd
J& EH: Mcopy.py & il i R/ ):

_all = ["Error", "copy", "deepcopy"]

IR BTEE R A A H N BARHIUE, B IR RS MOX M AT A
AFRERE 4. P, WERARAETaFACRS .

from copy import *
¥R aef el Ar g all  HFI A4 pR%L . 2 APyStringMap, AWML T A copy i H
copy.PyStringMap; i H Hfrom copy import PyStringMap.

PSRN, ROXFERE all  WARA . PO BB A & K A AR P AN TG 2 A i
PRAECRIZE , R A e 2 AT D, AARABEE _ all_, WI7E Rk import *J7 X AR,
FAFAARL I RLIT K25 45K .

10.2.2 {#F help FRENHEEN

BT — ELAE X9 2 H A FHAR A 945 T Py thon pREFIRAIR & PR ER R LR copy o W IXFIHAZOK
Ui, ZZH AR — SRR T, USSR BB, 500 B TR EE AL 32 BR T /R %S Python
WEERRE . R, A MRER BT IMRE R R ER AR, Eiliighelp, TR
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W BRI SR E copy fF B«
>>> help(copy.copy)
Help on function copy in module copy:

copy(x)
Shallow copy operation on arbitrary Python objects.

See the module's _ doc__ string for more info.

IR E R, pRRcopy Rz — S Hix, HAUTHIEERE N . /R IERET, @
BITHIREY__doc_ FAFH . _doc_ FAFHEATAWE? URATRELICHT, SReRTiRE] T ST AT,
SO FAF R AR PREOT SRS S I AT S, T pREGHAT U, iR &A@ Ak doc_ mThE
BT AR AR B ST, B ] REA SR AT H CEMM TR, ), i
Fbinrfgdnt (L FRIIFL ).

SCBR_E, R RS B R SR R B copy B SCRY T4 HR HR AR -

>>> print(copy.copy. doc_ )

Shallow copy operation on arbitrary Python objects.

See the module's doc  string for more info.

AL T B A SR A, (A helpf i s 2R BCE Z {5 5, WeREREERS (Bl
P2 BE0 ). il T copy AR Bl Fihelp, BEWG W nilLe(s 8 . OBITENKERIGE.,
HLFEXT copy Flldeepcopy Z [RIZ I TEAN TS ( KREUM T, deepcopy (x)BIHEX & M RIS AR I
FHE; Micopy (x) R X, TR RIAS A B PGB B IR PE(E ).

10.2.3 3#4

SR, SCRYRA AHE B0 H ARSI . RZ T ABIBAEA TSR, B A B A &
B L BN, PRATRER B range S BUEH A7 TEXRMEAL T, 5 HAEPython & 1 aihrifE
Python SCRY H2r - X range M A, AN UM E A AR X A~ R EL

>>> print(range._ doc_ )
range(stop) -> range object
range(start, stop[, step]) -> range object

Return an object that produces a sequence of integers from start (inclusive)
to stop (exclusive) by step. range(i, j) produces i, i+1, i+2, ..., j-1.
start defaults to 0, and stop is omitted! range(4) produces 0, 1, 2, 3.
These are exactly the valid indices for a list of 4 elements.

When step is given, it specifies the increment (or decrement).

DRI 1 R B rangefERGTAIE . J3oh, Tl RORAEGFENAR T s B DRE, itk
i Pythonfif BEAHR FTREIEAEIZTT,  PILRHUKLe(5 BT I LAb

SR, FFARRE RN R AT TR B SCR P AT e CHUARIIZANIE ), HAT I 247 G T AR
JEBER T PRI IA . LR 2 R S RO AT IO SO o ke~ PythonZR R T 7, Hefi HTAY
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SRS “PythonEZH T, BAIR TARUEE P YT A BIER . 7E7 2R — LA SePython i F55
B, A/ JLBEEX AR, “PythonFEZ%FM” (https://docs.python.org/library ) ] ZEZEH %l
T, JUAHABRARMESCRY (4 “Python AT J#Em” Al “Python ifi % 2% T ) W2, Fr
A SRR AT ZEPython /2 ( https:/docs.python.org ) L3831,

10.2.4 {ERHIRHKE

TERZENEOT, A HERERESGEE T . (A2 B IR f#Pythonif 5, WIRERR 2L T f#
— SR SR A ok TR . S92 1, ZE2E 3] Python, [RIE2IRI UG JERR3h F 40 5 AR 40
RS

SRR AR A B A, (EIEARASLERE L 7 (B R B el b AR B copy AR AS, W]
DITEAT 205 3R B ? —Fh Ik AR i A IS FE @ il sy s . pathole g 4k, (HEE PREERY Iy R A B/
P RebE file o

>>> print(copy. file )
C:\Python35\1ib\copy.py

]2 T ARTAER S ndE Ay (AIIDLE ) HTHF X copy.py, FFIFGARIFFR L TARERIE, Wnig
GBSO 24 L pycdi e, T LA py 4l R AR I SCiF o

gh EXABFETITFAREELE, AERDSEREH AR, ZTRABIALIF, B
K R AR, 7 RBARAAR T A 3T AT 15

TR, AR IS RS Ik . N R MR AL TR (Anidksys ),
W RE M HCIEFME Y. (A XU HCHE 54 RPython M FFAI{E B, HSH17% )

10.3 #RfERE: —LRFZIMAYIRIR

TEPythonth, %15 “JFAAENFH” (batteries included ) H#)J& HiFrank Stajanof2 iy, FHAYE
Python -5 IUFRIERE . Z%Python)m , RS 1R EARA B, S THRZ I n L
IR X AR TEANE B (CARBERITHAN A5 ), X EATE A RS % T (At
MR SRR KRR ), T FUERAR LR E R PR, DL VRIARE 4R . TEABE
MAIEHMET (205 ~25295 ) o, VREEE BRI ERE . X BN REH A4 AR I i
3], PR SUBERSHR ) — Se A BRI RE |

10.3.1 sys
Bk sysiEARAES 15 IR] 5 Pythonfif B B A CHY L MR &L, 210281 T H ) —L8,

O PSR HCE T WS 9, DL R CHR & B .
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F+10-2 HERsysh—LBFERNRYFETE

EE s A
argv MTTSEL, AFEIA 4
exit([arg]) VYT, AR A SR R IR s TR
modules — AT, R WU B AR AR
path —AINR, AT AT AR H SR AR
platform — A E GRS, Msunos5oiwin32
stdin PRAER AR ——— DB T X4
stdout FRAEs R ——— BT S X 4
stderr FRAER R ——— DL F S X 5

itsys.argvil FE I 4 Pythonfi BE AR S H, HoPGUFE A4

PREIsys . exitiB i MATHRT . (7EEE8TE TSN try/final ly b B /T, finally FAIKIR &
A7) AT AR R, R IR RS, R —FIUNIXZE ., TERZEEM T, i
FZZEMEE (0, FoRmdl) BIAT, don] e it — AN 5, XA R o AR
B, X PRI AR 2R R AR A R B . TEXAMEOL T, BRI H iR R e e AR B L
Re— D FTR R it

Wetitsys . modulestEAEE 2 Wb B ((UFR T4/ AR ),

A iEsys. pathTEA TR , Ble— DM TSR, Hh N7/ e — 1 Hk4,
AT importifi ARG AR 4L H S rp A FRAsi b

A tsys.platform (—PNFERFH ) BISTTRBERR FR” AFR. XATRERRRNEERGEMN A
PR (lsunos5aiwin32 ), WAIREREF/RHAME-G2H (AJavafiUbL ) B9#FR (4javal.4.0) —
WERARIZ T & Jython,

AhEsys.stdin, sys.stdoutMisys.stderr @SBl T SCAFRTIRAT S, FoRPRER UNIXHE S :
FrRUERIA . BRUERD B ABRAERS R iU, PythonMsys.stdingkKEB A (1N, HFinputHh ),
IR AT EN R sys . stdout. A RSCPFRIX AMRITRANE R, WS,

AT, RFFBHARITFTENSEA 8, g1 778 HIPythoniIAR KT, /RATREFa & —
SO, WELRFTIENAT 21T 28 XESHOH TS| K sys .argvir, Hrsys.argv[0] #Python
JAIA 2 o AR AT BN S S H AR R 25 o, WAL FR10-5 7R .

RABFR10-5 HIFATEI AT SR

# reverseargs.py
import sys

args = sys.argv[1:]
args.reverse()
print(' '.join(args))

WRFT L, FRANE T —"sys.argviRIA, W& dsys.argy, (H—MBIE, ANXEEMEEZ
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4, PRONRR R A HAER 43 nT RS T 00 & R R 280 sys .argv. A, HEER|IFRBE T sys.argy
RS —1IuR, BIAR PR, FflifHargs. reverse() ek 101I3%, (HAGESTENIX MR IR
MIE, POD Tt & s #I1 R [MINone . T THI & ) — il 7 48 -

print(' '.join(reversed(sys.argv[1:])))

weJa, AL, AT FRF RN oin, FEEZHISITRAREY (B R
bash shell ),

$ python reverseargs.py this is a test
test a is this

10.3.2 os

B os iIRBEE VTN Z M EER GRS . BEIMANFRE, R10-3HHR T HAIINEA
FHMBRECRAS B, BRILZ AN, os M HFAiHlos . pathiffu & A A . Bl FIMER B 5 K S0y
PR, LA S —SLPRE AR pR gL (f91AN, os.path.splitfllos.path.joiniE/RTE R LRI FARAT
Zgos.pathsep ), A R MERAYTHEANE R, ESPIPRMERE X o TEARERE SRy, T 83
A A pathibHiR, Bt T — /N M X R B AR R

F10-3 fRiRosHF—EEEHRPMT =

RRER LI
environ A S RS R (Y et
system(command) 1EFshell PP THEAE RS S
sep pRAE P Y R A
pathsep SRR R AR 1 43 AT
linesep F5rBRAF ('\n'y \r''\r\n')
urandom(n) IR [0S R i 0 2 BEAT LA R

WSfos . environfl EASFERT A A PME AR 1, G40, ZU5 I PAEEASEPYTHONPATH, W] fli R4
3 os.environ[ 'PYTHONPATH' ], X ML AT FAEMOAEE AR &, (HIFAEITA TSR SRR

PRi%kos . systemH Fia 1 AN R Y o A HAWH THAT/MBERF IR &L, WexecvHlIpopen, Hif
HiR i Pythonf# R4S, IPIHEHIBCCAYHITIIRT , e &R — 2P S (XS
FALTF 3 )

A XL RE TG R, TS BARE SR .

2R E A A subprocess, ‘€ RkA T BEHos. systemd B FexecvArpopent F 4k

ko . sep T TREAR 44 H Y ZMBRAT . TEUNIX ( L) FemacOSHIAr 217 PythonfiliA ) . Frife
SBEFE R/ o #EWindowsHt, FRIEBRAT A\ (X FIPythonif i FRm A ARHT ). #EIH A macOS
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B, BRERRRET N . (TERSEEE, os.altsep FRERIEE ST, WWindowsHAY/, )

A {ii flos . pathsep R & 2 45645, SIS PYTHONPATHHRIAIREE . pathsep T4 BaAS [l A 4244
TEUNIX/macOSH N :, Mi7EWindowsH 4 ; o

At os. linesep e H T SUAR SR AT 0 BaAT . FEUNIX/OS XH A ATAF (\n), TE
WindowsH A [ FHHATAF (\r\n ),

PR urandomffi FHEE R SE M S04 “HAIE” (220N ) BEPLIE. WV 53 H A
BEMLUR, #4551 & NotImplementedFrror 77 o

Biln, FE IS s WebR WE#s RL, A4 systemi] HFHATAEATSMTRE Y, XAEUNIXEE %
FARAH, BEARAT M ST PATRRT (8idns> ) KB HSR N Es . Rk IRS . Bikn]
AT )5 shEIE P AR, AWebi YE 45 . ZEUNIXH , AIEF T AR 3 LB AE /usr/bin/firefox
REAT T BE 2% )

os.system('/usr/bin/firefox")

fEWindowsHt, FILUXAFEAS (AR, 33X BLAEE W R IR0 VAR A P& A ):

os.system(r'C:\"Program Files (x86)"\"Mozilla Firefox"\firefox.exe")

HEE, XHEHG 5% Program FilesfiMozilla Firefoxfit R T o QRAXHFEA, JiK)Zshell
W Z BT 25 AL (XFTFPYTHONPATHHR I AR, bR REI ). 5341, X BLAAZAU(H T SO RHF T
2 Windows  shell Jo % U0 RHFT o 40 R AR AT X > 2, B & B0 B 2% 3K B AT T 24 o
Files"\Mozilla.. (&5 FHJRHEIMIMTAHR4Y ) B 7348, WERIRFEIDLEH$ATIX N4, K
W—1DOSHEH H, KHXAEHENESRA SRS, B2, 48R AKHE,

F3—AeRECEE S T 58 BUX TS5, B e Windows A [ s % os . startfile,

os.startfile(r'C:\Program Files (x86)\Mozilla Firefox\firefox.exe")

WRFT UL, os . startfilefsz—/-EE E A , R Z AR 25 LB R (TEF7 R o0s . system
AR G Program Filesthide ).

IR, TEWindowsH, filifflos.systemifos.startfile/d shAMBFEF )G, 2HTPythonf ¥4
PEELT; MAEUNIXH, 4HiPythonfi Pk S fF i os . system&h o

BE{EMERRTZE: webbrowser

Ffos.system™ Al T 2RIk 455, 123 2 5 Webitl B XRS5 m 5, A—FrE1E4)
k7 % A% B webbrowser . X AN 6,8 — A& Hopenty &k, ibARAEYS B 3 B S Web
R B AT IS R AGURL, #l4e, FibA2 572 Webit] Y 22 ¥ 377 Python M 35 (& 3h i) I 22 S 4d
FEAFATARIILE, RERT @A

import webbrowser
webbrowser.open("http://www.python.org")

XA BT,
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10.3.3 fileinput

FNERIRAS AU S SO, KSR — T o B fileinputibIRBEGS AN HIZE LT
— RIS A AT AR A (BREORAEUNIX 47 H )

$ python some_script.py filel.txt file2.txt file3.txt

FLBEBRUCE A SO Ffile ] txt B file3.txtF A94T o Rid AT AEUNIXAE 16 O HTUNIX AR i iy 2>
catRAEAFRUERT A (sys.stdin) BIFTHEFTI%AR,

$ cat file.txt | python some script.py

AR IR R filednput , ZEUNIXAEIE {8 ] cat ] A B8ORS 5 DL 247 250 7 =X
] BIAR RS20 — B . R10-4438 T B Fileinput s B2 PR

#10-4 tERFileinputsh—L EEHE

3] # o’
input([files[, inplace[, backup]]]) R Z M A T 1T
filename() IR YRS 44 B
lineno() BRI ) SRS
filelineno() IR [ TE SRS AT S
isfirstline() R META TR SRS 1T
isstdin() K i —AT/2 52K H sys . stdin
nextfile() K i SR B R —AN S
close() KM ¥ 51

fileinput.input/@H i E B PR, B [l —AN AT e for IR P T AR XTSRS EE
BT R (e ZREARE S ), nT DR A 9 7 2 i xX A R E— A sl e b 4 . 18
nPEs S inplacei® B M True (inplace=True ), XFEKFELMIEITACEE , XFFARVI A E—1T, #B
FATENH RN A, XL A8 S M3 S i A SCEE . st AR BRI, T2 % backup
T8 IR LA SR R A SCIFR BT T 44 .

PRI fileinput. filenameiR [BI 24 {7 SC/: ( BP S ETAEE AT @ SCi ) IS4 o

PR%Ifileinput. linenoiR MY FIA TGRS o XAMELRE BitH, HUILAAIE5E— St EE 4k
IR =Sy, AEEEITS, MHENET—A a5 — AT AT 5 TG

PR%ifileinput. filelinenoiR M M AGATAE Y HI XA R 9T TS o BERALHRSE— A SC 2 b
TR —ANSCent, HEE XM TS IFNET TR,

PREfileinput. isfirstline?E MAGAT A /T SCA R A SE—1THT R Al True, iR [AIFalse.

PREfileinput. isstdinfE MRS Ksys. stdinffiR Al True, SNz [FIFalse,

PR%Ifileinput. nextfile A Y/ SCARFFBEEN N —AN3CfF, HiHET Z Mgkt 917, XAER
HIB T AR SR T S [ SCAFBHARAA FH o lin, an SRRSO & 0 Bum B2y HES Y, AR
FLAT AR BRI, I T IS BRI TR AL B, BT Mk R N —AN S

PRI Fileinput. close A BEAN SCIREE I 45 AR
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Rl —Afileinputffi /R BIARG S T — 4 PythonfliZs , ARSI A1 Tim F475-
ST A AL SR B AR RE R IE BT, PSR A AR T IAT 5
XS SXI 55, A4 s B E I RE . IR RV AT R 2 A 540545, JF1E5E
A TFAFREI A INTERE . AU H10-63 08 T — Rl AL fileinput MIZ A inplace R SE Uik
AT 55 B g 575 3K
REGEE10-6  1EPythonfl{iA PR INT S

# numberlines.py

import fileinput

for line in fileinput.input(inplace=True):

line = line.rstrip()

num = fileinput.lineno()
print('{:<50} # {:2d}'.format(line, num))

IR T IXARZ TR, IR HAE S BL A

$ python numberlines.py numberlines.py

AR E AT S 10-THRRE . E R RIRRF A S BUE S T, QSRR X s T B2,
BATEAL S 2 M T5 . ABATHA A, rstrip@— DT Rk, ERMBRIE & F4F 5 P
A, JFRMIZER (2003475 LUK RBRYEB-6 ).

RAGER10-7  IIAT 55 T S B

# numberlines.py #1
# 2

import fileinput #3
4

for line in fileinput.input(inplace=True): #5
line = line.rstrip() #6

num = fileinput.lineno() #7
print('{:<50} # {:2d}'.format(line, num)) #8

e £ 0HR Adkinplace, B AXARE BB AR R B4R E inplacedd i oL T 43t X,
R (XARW RITHER), ARG ERIEATE Bk BB S,

7£10.3.6°71, LT 5 —A-fileinputfl /R,

10.3.4 K&, HEMWiKEATY

MR ATRZ . Python Sz HF—Budd FY, H sl (BEE ) Ffi3EE (sha%L
41 ) J&Pythonifi 5 WA MU /3. A —LBARAISAEE, HARWEEIR FH.

1.4

BALIRT, EA R sets P ASetZEAy ., BRTEREA IS P ] BB B Set 2], (HIS
E ) JEHE, SNENEAMBEEHE . EEHIRA T, EE7HNE S set LN, X
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ERERT HEQEES, MIH BAE R sets,

>>> set(range(10))
{O) 1) 2) 3) 4) 5) 6) 7) 8) 9}

ARSI (B PTIE A R ) SRS, WAl 5 B e . WiRE, A6
U SR B =S, PUROR B — s il

>>> type({})
<class 'dict'>

HR, UHEARBMEMSE N N Hset. A FEMTRUOURMAL, FIHK 2%
HEHIOR

>>> {OJ 1) 2) 3) O) 1) 2) 3) 4) 5}
{0, 1, 2, 3, 4, 5}

H5M—F, EETIOTRNHIIUT ZATE R, PSRBT — 55,
>>> {'fee', 'fie', 'foe'}
{'foe', 'fee', 'fie'}

BRI GARAGAL ST, 38 T AT A IR R SR (IRTREFERC AR Eopad ), WORSERISLSE,
AT A B AR AT IR AR E A ST (S IUMSRB ). BN, ZSHmMEG RIFE, AT
H—ANMES T ik union, Wl &M 8GE AT |

>»>a = {1, 2, 3}
>>> b = {2, 3, 4}
>>> a.union(b)
{1) 2) 3) 4}
>>>a | b

{1) 2) 3) 4}

WA HA— LT I XTSI AT, LT IR I R A i i T IIfE -

»>c=a8b

>>> c.issubset(a)
True

>>> C <= a

True

>>> c.issuperset(a)
False

>>> C >= a

False

>>> a.intersection(b)
{2, 3}

>»>a &b

{2, 3}

>>> a.difference(b)
{1}

>»>a -b

{1}

>>> a.symmetric_difference(b)
{1, 4}

>»>a b

{1, 4}

>>> a.copy()
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{1, 2, 3}
>>> a.copy() is a
False

AN, WA RN TAF AR A 5 s UL R IEA T add Fllremove . A X LT R TR
B, WlEHE “PythonESHZFM” HihigEARAIMH Y.

BrR FEHAMAMESWYFEN DM, T4 FAset P Fikuniondd K EBEMA , X TRIEA
JA, de5reduce—ATiE A,

>>> my_sets = []
>>> for i in range(10):
my sets.append(set(range(i, i+5)))

>>> reduce(set.union, my sets)
{o, 1, 2, 3, 4,5, 6,7, 8,9, 10, 11, 12, 13}

EIETARR, HIEAREAEF i e, S — s, A HEER&E AR (rTEg))
RO, RIEAREML & HAb4E G o i TAEBLACHE A rh 0 S B E A S, PRI vl fE 2R,
FrEib A frozensetAY, ERARATE (ATHE) BIES.

>>> a = set()

>>> b = set()

>>> a.add(b)

Traceback (most recent call last):
File "<stdin>", line 1, in ?

TypeError: set objects are unhashable

>>> a.add(frozenset(b))

¥ it R frozenset QI 45 E A HIRIA . FETRZRGEAVER 75— ARG W 5L sl - iy
R, frozensetfRA Mo

2. i

T —FhE L B SE R EE (heap ), BRE—FMILAEBAIN . PLAEBAILEARBESS LT BT U
fnxtge, JfRERS (] RERAEPIRES IR Z 0] ) it (OFMHBR ) Se/NMRITER . AL TH13R 5 imin,
XA CRE A 2

SEBR L, Python& A SHSr WUMESRAY, T HAT —ME & — S HESRAE R B, XM
heapq ( HHHqmbAF ), BEEE6RE (U1FR10-5F7R ), HAFTAN SHERAE HHAC. &4
PR TR HERT R A

#£10-5 #5iRheapqh — L EER T

ST W’
heappush(heap, x) BixFEAHE
heappop(heap) AHE 5 R/ N TR
heapify (heap) 1EFI R IERRE
heapreplace(heap, x) HilEs/NWICR, IR XEASET
nlargest(n, iter) R liter fin MR T ER

nsmallest(n, iter) Rl iter Pn /NG
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pRi%theappush I TEMEFP AV IN—OCR o IR, AR eI TEH@EsR, AR T
AR R AR AN, R ITR AR S 2 ( BARTTR BRI AR A R, IR
A TR HHERE ).

>>> from heapq import *

>>> from random import shuffle

>>> data = list(range(10))

>>> shuffle(data)

>>> heap = []

>>> for n in data:
heappush(heap, n)

>>> heap

[O: 1, 3, 6: 2, 8: 4, 7, 9, 5]

>>> heappush(heap, 0.5)

>>> heap

[01 O‘SJ 3) 6) 1) 8) 4) 7) 9) 5) 2]

TEE HBINIT I AGE AN AR . EATRAANE A& HEF 0, HBRIE— 5 7 E
MMTE R BJER T EL // 28T R (RGEREE /N E2 * 1F12 * 1 + 12bBITE ).
R ZHE BRI FER, FROVHESRFE (heap property ).

PR %heappopit i /INIICE (RN TREI04L ), HBPRARIRICE P/ NN TERS10
b CORFFHERRE ). BARTRH B R P8 — AN Tn R IRCRE 5 AR5, (HX AR, K Aheappop
SITE T e I Wb A R A

>>> heappop(heap)

0

>>> heappop(heap)

0.5

>>> heappop(heap)

1

>>> heap

[2) 5) 3) 6) 9) 8) 4) 7]

PREheapi fyill i P04 TR AT BE A RS A B R 1 A8 i Ak 3 (D ELHERRTE Do U 2RARIY
eI A2 Hheappush@# (1), [ 7Ef# FheappushFlTheappopZ i f A X 4~ PR%K

>>> heap = [5) 8,0,3,6,7,9,1, 4, 2]
>>> heapify(heap)

>>> heap

[O: 1,5, 3, 2,7, 9 8: 4, 6]

PRi%kheapreplace HAG A HALREUIR 242 . ©EMHEF T E/NATTER, FHEA—HITTER.
A L TR T B $theappop Fllheappush, X BREL IR T 5

>>> heapreplace(heap, 0.5)

0

>>> heap

[0.5, 1, 5,3, 2, 7, 9, 8, 4, 6]
>>> heapreplace(heap, 10)

0.5

>>> heap

[1, 2, 5,3,6,7,9, 8, 4, 10]
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2, BiltheapgqH it A WA BREBEA N4 . nlargest(n, iter)finsmallest(n, iter), 4
ST AT AR R iter PR KB/ MINNICER o X FME 550 Tl Se R e (anfsdi A kg
sorted ) FRUIR SRS, (MR RARBETTL, (A NAATE D (i BRSBTS ).

3. MumPAF) (REMES)

TE TG LA IS INOT R Y AT BRI, SmBASIARAG . 7Efidicollectionsth, A5 2A!
dequeld S HAJLMES (collection ) ZEA1

H5EE (set) —H, XUAFIUZ N ATIEAXT R BIEHD), B &2 MRA Wk,

>>> from collections import deque
>>> q = deque(range(5))

>>> q.append(5)

>>> g.appendleft(6)

>>> q

deque([6, 0, 1, 2, 3, 4, 5])

>>> g.pop()

5

>>> q.popleft()

6

>>> g.rotate(3)

>>> q

deque([2, 3, 4, 0, 1])
>>> q.rotate(-1)

>>> g

deque([3, 4, 0, 1, 2])

XBAIARAT L, RO E SRR BN (Zcdm ) SR Angti il ooz, i A3 Ieax A
FAN, T EROER TR CRITE AR, HAEREE i IAGEEN 5 —uh ). X AS T
LI E 7 P extend Flextendleft , H: A extend 2Ll F4H W BY 3 2 B, TMiextendleftIELl T
appendleft, IR, HTFextendleftinl XIS Hh T EBHHLAT R MY H BLZE X AF H

10.3.5 time

Bt imetd & T ARBOCY AT ] | BRI B ], AR sz B 30 ks H s =0l
TR AR, HIATF I8 (N “Bradoc” 1A 1HomF i S 2R, “Bradoc” &—A -kt
SEE MRSy, EUNIXHFR19704E ), tnl Fm Al &9 8 ocadl . 2 10-6/f R T X sedk
B, ilhn, T4 (2008, 1, 21, 12, 2, 56, 0, 21, 0)FE/R20084E1H21 H 121243 56Fb, X — K1
BH—, 20084 ME21R (R EE AR ),

#10-6 Python BEATTAHHIFE

134 &
2000, 2001%
L 1~12
JERE1~31
JEFE0~23

51

S

W N = O
5 m oo 4|
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(81)
® 5 F R &
4 v JFE0~59
5 i JLE0~61
6 B FLH0~6, JHrH0FRAl—
7 filig H JL R 1~366
8 24N 0, 151

FPEIUE L N 0~61, X753 T — A PRI DL . B IECT=— /K (E (True
wiFalse ), (HARIRAE-1, A8 Amktine [ FFmFITCLAELHS N MR (AT IR BT )
PR ] FTRERF BN IERIAE. FR10-7HlA Tt ime h— S0 5 H A pRAKC

F10-7 1RRtimeh—LEERRH

. i:: B
asctime([tuple]) A (8] TC A 4 AT R
localtime([secs]) FERPEOAS 3R b (R B 8ot
mktime (tuple) A4 s ] TC A e i g > 1 ]
sleep(secs) PRI (fH2# A secs®y
strptime(string[, format]) a5 A R B A B[R] T4
time() YHTES ] (B CH RIS R, LAUTC M )

PREtime. asctimeXl S ATHS R F 47, W s .

>>> time.asctime()
"Mon Jul 18 14:06:07 2016"

WEAARAE A 2 B, nT e ARt —A~ oo (Anlocaltimef &y H AT ). ik
BHEE RIS, AT R strftime, AR SCRYEXT IS T 4H

PR %itime. localtime— 340 ( MHTALICH IR IIARDE ) ety H BI04 (ACHBRS[E] ), 4n
SR E BRbRERT ], R Fgmtime.

PRIt ime . mktimeXs H BG4 MO 28 T )5 RN, X 5 1localtime B BEAHIL o

PRt ime . sleep il A S 1FHE 2 IO RDEL

PR time. strptimeff—AF4FH (HAR R Sasctime IR Ml 745 82 A% S AHTR ) Sedil H
Je ., (MRS Eforma G AN Sstrftime Rl TENIHS BN SCRY . )

PRIt ime . timedR A1 S i i) [ BRARUERTH], LAMGHT L G IR AP R . AR Bt oohl T &
MiSE, (A XEEFEA T SERTTR . s CAaneRBORM) AR tineMZ5 5, HITE BN
20 A RIXLERBHITR G, EZ0103.675,

F10-7 20 Tt ime I — 43 BRAL . XA KR o A T AR S5 BB S AT A A
FE55 2B G o AR ZESE X A AR R BTG TIOAE 55, A E “PythonESHFM”
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A GE Lt ime FER 4y, ZETR BEARAR AT e HE 2 K4 B8 58 X AT 55 At PR

WAL, A MNESH R SETRIAT SRR . datetimefiitimeit, BUZHRALT H IR R AR
YHE, e A AT BRI A B BT ] . “PythonE& % Tt $243L T8 X Wi iy
PEAME R, 546, Blemi st tineit,
10.3.6 random

Ferandomfil, & A B AR EALEC Y PREL, A5 B T 9a SRR e ol 2k i BEN L B I RR I TE R,
HIRIX L pR B B AR R SE BN, (BEATTTS 5 B RGeS vl T . an SRR R B IE )
FEAL CUn e sl Se Bl 52 A IEE ), W% RS R os H 1Y B % urandom, FEHkrandom

T SystemRandomZS A T YL AE S urandomS Bl T HR AT T EIEBENL A B -
F10-891 H T IR — S 1 pR AR

10-8  1E#Rrandoms— Lt EEH R

DI i T
random() RE—0~1 (7)) AYREHLSEEL
getrandbits(n) PIRHEET 7 3GR [l n AN BEAILF Z 37
uniform(a, b) B E—A~a~b (&) MIBEALEEL
randrange([start], stop, [step]) Mrange(start, stop, step) P FHHLHBIESRE— 4L
choice(seq) MIF5lseq BEA LB IERE— T E
shuffle(seq[, random]) HHATHLIT S seq
sample(seq, n) MIF5 seq BEA LR MEAR R Y TR

pRi%irandom. randomSE R FEA I BEN LR EZ —, BaR[Bl—10~1 (&) AIPhBENLEL . FRIEIXIE
SEVRTFEERY, A5 ] BN (LA R L T ARSI RE R SR EL . PR random. getrandbits DA —N %K
1) 2R [ R B () ki

] i % random. uniformi2 it T IS8 b, Bk [El—a~b (&) WIBENL (3425)450 40
H ) Sk, Bihn, GARIRTEE—AREHLAEE, AT Huniform(o, 360),

PR%random. randrange &A= B Bl AL BE B AR ME PRE . A dE 1 X 1~ Bl LB B80T 7E B9 Vi F]
PRATG I H range IBFE SR XA R AR HE S B, Blin, EA K —11~10 (%) WIBENLIR L, W]
i Frandrange(1, 11)8{randrange(10) + 1, BA: S —A~/NF20R0FEHLIEAF 2, Wl fd Frandrange(1,
20, 2)o

pRi%irandom. choice NZA E P HIHBENL (3495) ) HikfE—AIo %,

PRi%krandom. shuffleBEALHFTEL— DA FF R IR, IEEROR SR T BE ASHESIIT H B
HER AR

PR random. sample N 45 8 P H FR AL (395) ) HudePedg e BTk, Tt sooR
HELAS AR o
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FE OSBS54t AR, TR EMEM TFuniformsy B4k, ©AVE =4 &FF 5 A AL
REGHF, WmMELHK ., 8 o>H. kS

KT LA R random 7R il , 7EC SR G, FWEH FH AT A 8 Rt ime (19 LA R
B, 15, RIGERIRIEE (20164F )RR R RRAYSTE, ik, Al R RC4k26m H i Clr
S A R A ISR E -1, i PythonZS FEL T IEBA(E ), X 26 7T4 i Fimk time ;

from random import *

from time import *

date1 = (2016, 1, 1, 0, 0, 0, -1, -1, -1)
time1 = mktime(date1)

date2 = (2017, 1, 1, 0, 0, 0, -1, -1, -1)
time2 = mktime(date2)

FRk, USSRy A — M TdE BN CAEHG ERR ) AREPLEL
>>> random time = uniform(timel, time2)
IRJG Bk AR 5 T R AR HB

>>> print(asctime(localtime(random time)))
Tue Aug 16 10:11:04 2016

TE4E T k7R b, FATHIR P2 2 D8 BT A 20T P RLE A
FHrandrange fllfor iR SZELIK o

from random import randrange

num = int(input('How many dice? '))
sides = int(input('How many sides per die? '))
sum = 0

for i in range(num): sum += randrange(sides) + 1
print('The result is', sum)

IR XSRS A E— D AS R IFE1TE, KRR T P Rip s it R

How many dice? 3
How many sides per die? 6
The result is 10

PR B ARG T — A S, Hh B TR & —Fhiz S 0L (fortune ), A2k ] (i
AT 2R AR f i e dnput B X BEAE DU B — B b, FEBENLHbIERE—FT .

# fortune.py

import fileinput, random

fortunes = list(fileinput.input())
print random.choice(fortunes)

TEUNIXFImacOSH , i AR 30 /ust/share/dict/words K X R, 130K RS —
A BEHLAYBA ],

$ python fortune.py /usr/share/dict/words
dodge
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PRI R I 20 T P BRI AN I . O, BoeBld “—mlY, WatR— 15 rdsk.

KFE G — DR BBREG S — R, 6 R ] R R A 25 Al — skt . 3 oh,

>>> values = list(range(1, 11)) + 'Jack Queen King'.split()
>>> suits = 'diamonds clubs hearts spades'.split()
>>> deck = ["{} of {}'.format(v, s) for v in values for s in suits]

WA B AR X B RO AN AGE 5 Bl dk. AT RE B/ Hrh— LSt

>>> from pprint import pprint
>>> pprint(deck[:12])
['1 of diamonds',

"1 of clubs',

1 of hearts',

1 of spades’,

2 of diamonds',
2 of clubs’,
'2 of hearts',
'2 of spades',

3 of diamonds',
3 of clubs',

3 of hearts',

3 of spades']

KARET, X7 XA MEIRE B

>>> from random import shuffle
>>> shuffle(deck)
>>> pprint(deck[:12])
['3 of spades’,
'2 of diamonds',
'5 of diamonds',
'6 of spades',
'8 of diamonds',
1 of clubs',
'5 of hearts',
'Queen of diamonds',
'Queen of hearts’,
'King of hearts',
'Jack of diamonds',
"Queen of clubs']

TR, X HURITEL TSR 125K, B RIR. WARIRIER, S8l LA C AR BRI
IRJ5 . EiEPython e I BRURFR ] A BN AR 25 A e — 5K, B RIMUESE NIk, Reld—14

A PR AgwWhileflG3R ., Sk B ds & B R AR e T — AR X, B4 RFRFEX A SR R
wman SRS EPET .

while deck: input(deck.pop())

THHER, RIS E AU R D22 B T Dwhi1e 3R, B4 %5E R ] 4 B IO AT E

A*??’—?% ROEH R inputiR BIVRITA RN A (HHAHRBA ), R XEEA 2R A TE K

Q/\

FEFEE R, B2 inputiR IO . ZAERC B AR P Z 0 inputiR B A MR, A0 L
— MRS R, TP XS ir 24 A ignore,
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10.3.7 shelve #1 json

TR B AR AR B S, AR TR AR LA T S, ARshelven] B
PRGE AR o TAF—— R R FF A — SO AT X FAsbeshelve, VRME—JEROSHER Y 2 bR AR
open, XA — S RAAE S EL, IR Bl —A ShelfXi 4, MR FRAAHEEEE . AT 545
VR IR E e URBL AU FRR R ), Rt OPB s B e ) i, ari A
Hrkclose,

1. — RN

F R THA— LA FIshelve. openi I (U RTGIFAE ML, 401 BT

>>> import shelve

>>> s = shelve.open('test.dat")

>>> s['x'] =["a", 'b', 'c']

>>> s['x"'].append('d")

>>> s['x']

[a', 'b', 'c']

td B X T e

XARAE T R . SURA A shel FXTR TR, K AR RE #2004, YR —1
TCR MR, ZoTREBAEhs. 16 BdoRplh, AAEMFREIT,

QFIk['a", 'b', ' JHAFHEISH X BT

Q FRWAERE RN, IHER TR FFIR, B d B ASFsR KR, (HiX A&

U I AS AR AT |

O &5, FRIRBUFE I MA—H %A d' .

BEGHAE U R shelve fAAH A XT S , IMADE AR B BIAS IR 2 — M IG A &, If7EME ek
XARIA G A

>>> temp = s['x"]

>>> temp.append('d")

>>> s['x'] = temp

>>> s['x"]

['a', 'b', 'c', 'd']

WA Iy — Pkt G X A [ PR open i S i writebacki® & A True, XA, Mshelf
X GBS 00 T BRI RAE BINAE (2247 ), JFSERIIRICH] she LEXF Gy A4 K
NS AR . WARREE RN L, HABERCX SR, S writebacki® & A True
AR AR R TEXFMEIL T, VR (R AEAL B 58 B 5 4 she LIRS RICH] . ik, —Fb
INESRGAE TS TR SCOIREE , KeshelFXTRAINE R SCE AR, OBAE T —=1he,

2. — e R B B R

FRA IR 51 0-8 2 — it AR shelve A fAT S45cH e b AR -

@ it Luther Blissettds Hi3iX — i o
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RIBEHN10-8  — ] A e i R

# database.py
import sys, shelve

def store_person(db):

ik B P T NSRS ¥ B A ik Bl shelfat %9

pid = input('Enter unique ID number: ')

person = {}

person[ 'name'] = input('Enter name: ')
person['age'] = input('Enter age: ')

person[ 'phone'] = input('Enter phone number: ')
db[pid] = person

o — ——

def lookup_person(db):

ik P A NIDAe BT F 69 F 8L, I Akshelfad f o K AAR B 09 2 dE

pid = input('Enter ID number: ')

field = input('What would you like to know? (name, age, phone) ')
field = field.strip().lower()

print(field.capitalize() + ':', db[pid][field])

def print help():
print('The available commands are:")
print('store : Stores information about a person')
print('lookup : Looks up a person from ID number')
print('quit : Save changes and exit')
print('? : Prints this message')

def enter_command():
cmd = input('Enter command (? for help): ')
cmd = cmd.strip().lower()
return cmd

def main():
database = shelve.open('C:\\database.dat") # 4RT #b 4845 H X A& AR
try:
while True:
cmd = enter command()
if comd == 'store':
store_person(database)
elif cmd == 'lookup":
lookup_person(database)
elif cmd == "?":
print_help()
elif cmd == 'quit':
return
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finally:
database.close()

if name == ' main_": main()

ARG B 10-8 /R AR A LA BRI ARHAE

Q Fr A AEHRTE b, B T REF YA MALRREE (— AT REAY Ak Sy X 28 pR KA
H—HEBITTHE o

Q ERYFALT R Bmaint®, XARREANAE_ name_=="_ main_ 'BFASWEIAR], X EIRE AT
TETS — RPN R PR IR A, R s &imain.

Q e main®r, FATH—MEHEAE (shelf), FREHAE RN SHEUL 6 A HABTTZ B Y K%L
TR/, BT RME ] — D2k, EERZEEL T, REFAE
2 Jr g BRARRAT B XA

Q BEA—LEfE)E, T HstripMlowersRBEBENT, PO SR HER HS 7A 5E 2 AR )
B, ENIATCE . WXt A AR AE I stripfilower, F P AR EETCTE K0
KNG, BIERATLMARRBA ZRISAWMBA KRR, 55b, EEIETE B
AT capitalize,

Q AR PR LA 23 P, TR T try fifinally, ANEITEAT ARz 2 H B
PRSI R o MR P L LN R 2 oG A B e, B RSO RT RESZ 46, 7B 322 00
FAL . AT try M finally, ATEEGSCRE IO A AR o FRISASH PTG ER 115/ ZH AR AE
HeshelfFIFF LT SCHE RS

e R NEIS T WE e a6 I TP e AN (B NE B U ¥

Enter command (? for help): ?

The available commands are:

store : Stores information about a person

lookup : Looks up a person from ID number

quit : Save changes and exit

? ¢ Prints this message

Enter command (? for help): store

Enter unique ID number: 001

Enter name: Mr. Gumby

Enter age: 42

Enter phone number: 555-1234

Enter command (? for help): lookup

Enter ID number: 001

What would you like to know? (name, age, phone) phone

Phone: 555-1234
Enter command (? for help): quit

AL H S REIFARARA R TR TT DU 7 4 (AR shelFXTR ) R5EMIXME
BIXAEFE, KERBRIBITERN (XUFRES R ) RAEME.

Enter command (? for help): lookup
Enter ID number: 001
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What would you like to know? (name, age, phone) name
Name: Mr. Gumby
Enter command (? for help): quit

WREE L, XA BRI S AT QIR SO, 2SR (2 B M. Gumby !
TR S RS, B AR VRRESY HIIREI L e AL . RS RER B — 14
FOARET IR RRAS

BR Ao REBAXA R XARGHIE, Wb A b A 5 T 505 WA R AR i e A,
T % JEAL I ISON# K., PythonAF/ 424 T A TAISONFHF & ( £X A F I Fe
Pythonff X [a) #t AT 453 ) 8943k json,

10.3.8 re

A EAENE P AR: “RIrid, RAER BN Rk XM RZA R, X
LA E s 6 B AR R T P AN

Jamie Zawinski

R red it T X IE N ZRR =0 S8 . WARARIT Ui IEMIZRGASE, BV RERITE EA 1A 2053 ;
WERBEA, WA Rz — e,

SRINT, T Bdg i, SR IE W FRAA i, DGR R  — . R IEE iR
RS PR AR . TSR BT A AR EIC R O Z TR Lo AT RliR e AUE N Fik 0 =2 1)
fig, iERBERSIRGEE - TF

IBR  RAREIALSS, Andrew Kuchling%5 69 3L% “Regular Expression HOWTO” ( https:/docs.
python.org/3/howto/regex.html ) 2 4& 7 A 69 Python W) & ik X 5 3] 4,

1. EMFRIERZ 4

IEN A ARV DERCSCAS B, A B e N ZRA A0l 45 |, 5B A CIER,
Pl s 2, IEMERAE python' 57475 ' python' VEFL . AR AT FHIX AP UC R 5 Aok SE e T A% »
TESCAR B R, R IR o T RS 2N A ME, AR SCAR S B R B o

o @ FLAF

IENFRGEATT 5 ZAFAF R UCEL, VRV R AR A g e kX, filan, 4]
FREATRFAM AL A AFERIT AL, P IE kK . ython ' 5245 ' python' Fil' jython' &BITHL .
B 5 gython' . "+ython' Fl' ython' (E—NFRFRZHE ) FFFFHRICHL, (HA5 cpython' .
'ython' SEFAFERILEL, PIMA] S RS — M FERFICRL, A 58 FEAFICRT

A S R TR A MIATA E AR VC AL, R AR B EL R (wildcard ).

o ATHER FAFHATEE L

EHFEA RS A CIRE, HARRFFOETE AR G, R 2T E A 5
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"python.org', W] LA B A python.org M7 AT UL, {H'E 5 pythonzorg ' VERL( i {4557
AL S BRA TR M HAD FAF AL ), X AT REA SRR RS R . Z IR R AT AT 5
TR, PN HAATEE S AR X AT R 5 |5 A TR SCIRE TR, A i An b
— AR B, 7R, R python\\. org", ‘&5 python.org' PLfiL,

R, HFRRNBHRre BRI SORHT, FEAEFAT R P BE AR, iHpRde =
HEATEE o MTF 2, X RS WREE S MR P T IEE U R re AT ROFE 3L SEBR |, 7E
AL BT A A SORHT, LR F S TG SO, (R AN B RO R R . AR
PRDRIB T PIASSORHT, AT B AR 4 53, 4 ' python\.org' .

o FiFsE

VERCARA AR ARAT H, (A RHRT 2 gz hil . ik, TRLAHT 5K —A Tk,
B — D PIrE AR . R T 5 A S R FAFAICES, BI4n" [pjlython' 5 ' python' Fl
'jython'#RUERL, (HASHANFEAFARICHL, MRERTHAERE, #lan [a-z]" Sa~zf A - REH T
Bt MRE TG Z AT, JTE2 R e, BN [a-zA-20-9]" S REFH:, /NG FREH
BF OIS . R, FAE HAEIL R — AT .

FHEHR AT, ATETF RIS — 4, Bl [*abe] ' HERa. bHICHMYHABATAT AT
HBULHL .

FIEPRSIR T

—fmE, A TiEdd b B5RE S EHRTH, BARXPRALAETEFHHR
A EN KA KB, 56 A RAHAL T L ATEES . EFHE T, @F L F X LT
AT, ABBATEHNAA T aeEk0, A, R F T THN,
Q BFHF (0) B TFHAEF LN, RIFFLAGHRREILA, &0 LMaT LT
L, #mEZ, RIEAETAZ, ENRERHLREFTHET K.
Q R, FTET#ES (]) PEFH (-), BAFLREFHET K, 22484
AL BATEES L, SRR, WwRIRBE, LTHEFHMETFHERE,

o —it—FrTAHEX

T S AR 07 AL BRI, FARFEARSF, (H i HARVE R4 R ' python ' Fl "perl”,
UM I AR SR BT G e XA R, AU RN R — R T
EFRF (| )e Fras =R python|perl'

SRINT, A BHEARAA — 3 —ia BT T, i AR I TR — 34 ik,
AR IR () RAESE S N . X TRITA /R B, FTES R p(ython|erl) ', iHER, H
MFRF AR FAR

o THHMXFE IAEKX

e RS N LR, RS ey, BTSSRI S B, RS A
KPR
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r' (http://)2 (www\.)?python\.org’
HE T X S 4 Hi DU -

"http://www.python.org'
"http://python.org’
"www. python.org'
'python.org’

XFFRXAR, TR T LA

Q FRXPAY ST T S, DABEE A Sl EAT

Q Rl s B SR A, FRAF T AR AR

Q B AR PR R RS S N

Q A ATy FARER AT DL L, AT ORI 3

()5 FR T IE ) T AT B —k, AR B, i HA LB T 38s TR &
-2/

Q (pattern)*: patterni]HE 0, 15 LK,

Q (pattern)+: patterni] EHE 15{ZEIK,

Q (pattern){m,n}: BT m~nik.

B, r'wx\.python\.org' 5 "www.python.org'VLiit, 5" .python.org'. 'ww.python.org'
H1 wwwwwww . python.org ' VERL . [RFE, r'w+\.python\.org' 5 'w.python.org' PEfL, {H5" .python.
org' ANPERL, Tiir'w{3,4}\.python\.org' 5 "www.python.org" Fl'wwww.python.org' VLHL

FE OAXZ, RIEE®RIGHALEATH S LA, mddkmatch (AILE10-9) RELEX S
FRHREF KT,

o FHEMI KRR

FIEHFENIE, PHERFRERE SR FAFHRILE, (Al AR SHLE R 75, 5
FFER www. python. org HHY 5 www' A we DERC . (GOXFER R FATER RS, A BHERE A AT R
Tk BOR BARARAG . BN, VRAT AR E T4 R A TT L2 S htp ' DRRC, St alfdiH]
Wy () SRfg X — i B, 'Aht+p' 5 'http://python.org' l'htttttp://python.org’
VCRL, {H5 'www.http.org' ANVCHEL, [AIEE, ZHEEFEFFRARRE, AIHHETHFS ($),

AR R E RN KA XiE F A 5 A B Python & P #9Regular Expression Syntax2F 2

2. {ERreINE

WERBA R M, HE ] 5 IE Nk A B2 R S, Bithrefd & 2 HIIE N #5
UHIPREL, R10-99AR T Hrp i B2 — Lk
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#10-9 RiRreh—LEFEHNRE

I Wk
compile(pattern[, flags]) MRYEAT A5 I ek s 455 A AUk 5
search(pattern, string[, flags]) TEEAT B A FRAR X
match(pattern, string[, flags]) TEFAF BT SK DU F AR 2
split(pattern, string[, maxsplit=0]) MR N 40 #5245 R
findall(pattern, string) R El—ANFFe, HAP S A B o I SR UL R A T e
sub(pat, repl, string[, count=0]) K45 B i 58 pat UL AY T ER AR M repl
escape(string) X FAF R T B TE DN 3R R R P AT R A T

PRI % re. compileX FH AT Hh 287 1Y IE ) iR x4 it &2, DA S DR,
search, match?5pRELIT, ANRFEHEE T R FRORIIEN IR, ARLIHLE N ERRE A 15 4
ARG o Al R A compi et IE W ik sl A 7ottt J5 , Bk (it FH B IR TO T Pl A T4t
W GG R/ 7, Hitre. search(pat, string) ( Hiffpat@&—AMli 74T B 2R Ay 1E
Mk ) %M Fpat.search(string) (HHpatZffi FHcompileB A ITS ). miFa H1E N
FIR ARG ] A ere th - R &S

PRi%ire. searchE 45 8 FAF H A HR58 — A S48 IEMIZRGA DT ECAY 5 o IR AR B A RY
T, KR AIMatchobject (L5 A E ), FHIiR[EINone ( Z55R MM )o % TR MUE )X FRRAE, AT
FESR B A R A X AN R EL, R PR

if re.search(pat, string):
print('Found it!")

SRINT, A RARTE BB CIC I TR I TEA(E B, WA BRI Matchobject, F— 1%
TS ZiMatchObject .

PR Ere . match 22 7E 45 € AT T L A 4R 5 IR W R A DB EC ) 1 H3 . Hitkre.match('p’,
'python')iR[E E. (MatchObject ), TIfiire.match('p', 'www.python.org")iR[EI{E (None ),

FE SHmatchZEBEX 5 T4 E L Eia st HTrue, i RERBX S EANAFH S LA, 4o
REREHNFTHBLE, E2EBXKERE—NEAHFS, EAFTEREFH S
FBIEEL, i T feth b5 A F 5B

pR%re. splitARHE SR IC LAY T H R MBI AT 8 o XL TF AT R Iriksplit, EAHIE
WK AR TG IRAT, AR E B E R G, ST RO iksplithl, aTRIF AT
e, ORI EI AR, B0 e, splitht, W LIZSHE FIE S R A BRAT ok o E AT R

>>> some_text = 'alpha, beta,,,,gamma delta’
>>> re.split('[, ]+', some_text)
['alpha', 'beta', 'gamma', 'delta']
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FE eRBEXOSRES, FESFFR T S HALEST FH AR, Flde, re.split('o(o)’,
"foobar')#gLE R A['f", 'o', 'bar'],

MIXARBIATH, R IEHESF IR, SEmaxsplitsd &2 aH 2R,

>>> re.split('[, ]+', some_text, maxsplit=2)

['alpha', 'beta', 'gamma delta']

>>> re.split('[, ]+', some_text, maxsplit=1)

['alpha', 'beta,,,,gamma delta']

pR&Lre. findal IR Al — 1158, Ho & irg 54 B ILRLA 15 flan, B 7455
LS T R, AR XA

>>> pat = '[a-zA-Z]+'

>>> text = ""Hm... Err -- are you sure?" he said, sounding insecure.’

>>> re.findall(pat, text)

['Hm', 'Err', 'are', 'you', 'sure', 'he', 'said', 'sounding', 'insecure']

TARITA PR AT S, AR TR A

>>> pat = r'[.2\-", ]+

>>> re.findall(pat, text)

['”‘) “"') '—_') "?"') ')‘) “']

R, XEXMEFRF (-) #1077 X, FikPython N2 IAh & FRAE & F AR i
(lma-z),

PR re . sub NZEAEAT K SR VE L i+ HR A 4 o 18 8 N 2S . TH& B TR ZR 9]

>>> pat = '{name}'

>>> text = 'Dear {name}...'

>>> re.sub(pat, 'Mr. Gumby', text)
'Dear Mr. Gumby...'

A KA A OAE XA R B, TES R I —

re.escape/E— T HeREL, FITXF4F 8 o BT nl BERA N IE M 2k s AT ) 4 14 7
B 3o IR RAU TS DA - FATARIS, & AR AT, RN AR A KR A SRt
FLs ARMATFOIR BAREL T — 58 (fn, sdad pidiinput ), AR HHFIENZRS0b, i
AR GBS T 3 PR T A L

>>> re.escape( ' www.python.org")
"www\\ . python\\.org"

>>> re.escape('But where is the ambiguity?"')
'But\\ where\\ is\\ the\\ ambiguity\\?

FE OAKRI09F, EEH AR IHIES AL A flagst TR A, XARKT A TSR ED
FAA XMy fRie sy X, A RZXF @agiEmiz &, H45 R “PythonEAFE F M Pitibiik
redg 34,
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3. LA & FnsmeE

R rer, AR SHUCELR) 7 5 1Y pRECHT R 3R BB IR [BIMatchobject X 4 . X R 440
B EEAICE R FEREE, B EREA IR 5 5 AR A TCEC R (E B o X FR AR
Fi4weR ( group ).

g AR RS 5 P R, ENTRRIE 22 s 58 51, Hhgadlofs i 24
i, Ik, 76w .

'There (was a (wee) (cooper)) who (lived in Fyfe)'
LT A

0 There was a wee cooper who lived in Fyfe
1 was a wee cooper

2 wee

3 cooper

4 lived in Fyfe

W, AL T A FCAT AV R s AT SRR AT, DR AT REARAE 5 45 8 dm 2 DT LAY
NEE. Bilan, 76T mmpsrh .

T www\. (.+)\.com$’

IO S AN FAF S, M ZmZH 16075 waw. ' . com' Z[BIAY NS o GBI B T X RE AR
3, ATHRICEAT S AR SBR AR 4

F10-10%18 T relVCHC XS 4 iy — S )k

#10-10 reltEMREESE

IR w7
group([group1, ...]) P e TR (gadl) VCRLHY 88
start([group]) I 4 L U 1 T8 (A B B m
end([group]) iR 52 E A VC L ) T R & e ( 5U R —FE, RE&Z&IbmE)
span([group]) IR 1] 5 45 7 2 2LV e ) 7 S A B A2 a7

JrikigroupiR [l SR 45 s S ZH DL RO A 13 o MR BEAHRE M S, WERIAN0. IR H i
FE T —omdAs (SRR ), 5 R — 778 WILR [ —ood, Hhai5aE
S ZHVCICAY T Hf

AR OBREMEX (HA0) 9, REZTAHIIANSU, %5 H1~99,

JitkstartiR I 545w gnd] (BRIACHO, BPREMESX) DERCHFH R R R .

JitkendZel Fstart, {HiRIAIZEZRT [N

Jrikispani& il —oedl, Hrb @& 5484 (R0, RPEAE) DERCH) 55 BoE ih
R ML RG]
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N 7S B T X ST R Y AR S

>>> m = re.match(r www\.(.*)\..{3}", "www.python.org")

>>> m.group(1)

"python’

>>> m.start(1)

4

>>> m.end(1)

10

>>> m.span(1)

(4, 10)

4. B HE S TR

TEE — A re subfdi 7R rh, F & B —A T H T B 5 — Ao X WA A AT AR O
replace ( Z3.47%7) FeiatbsEnl. 29K, IEMFGAXARA N, FEATEREER LITE RIS 7
KIATHR, BIERRES AT B S 2R 4t

R Hre. subBysi RIRE, el A SURAEBRICARF B ip i IS . 77 fidirh, fE
PRI " \\n* 1 B SCIF 2] R K i A 48 g 5 0 b g A n DR TBC ) 5 4 e o i, AR B2 K
"“*something* ' By ' <em>something</ems ", JHRTF ZAEAISCA SR (AIF FHEE ) HhEoRRE
A2, TR AR AOHTMLACRY (I FRIS0R ). FRSeR BRI NIk

>>> emphasis pattern = r'\*([*\*¥]+)\*'

TR, ENFAE S B E LA, A7 (A CREARIR A 2 ) PUS TR,
A R AR E 2L

BR Bl ENEAX R GHEM, —Hhk AR R A re ¥ 64 F Zoat 4k A AR B VERBOSE, X
RSB EEX AT G (/. BEMS . BITHF), mref 2 ell—TmIERE
HAEFH R T SAL A BA AL L3473, XA B AR X P, ARE TR iEH,
TRAR DA 2694 X 2T % Semphasis patterns#, {24 A T VERBOSEAR &

>>> emphasis pattern = re.compile(r'''

Lo\ # RBRIAFE—ANEF

o ( # BER NN B RN REGAIEEE
s [PV # Bk 25 oy ST AT B

el ) i % B sk

o \E # HERRhfFE

"' re.VERBOSE)

Pl , BT e, subR e U T ORI T,

>>> re.sub(emphasis_pattern, r'<em>\1</em>', 'Hello, *world*!")
'Hello, <em>world</em>!’

IR L, IR A SCAR el T HTMLAR S
SR, AR R BUTE RN A, AT IT R OB e . XA R EICR Mat chobject A il —
MSEL, BRI TR AR RN A . B 52, n] DO PEECHY 74 FR ST B, i
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T AL BEOR A N A . PRATRESSIR), XA T HI&YE? SEARIT R 2 i A IE kU
B B ALH B HIRAE R 2, MR S g AP —1

REMIEREERN

FHEAFHFIRRAY, XERECNBEERATRSGAE, flde, BEEST
WEREES, ELPHEAT e THEKX.

>>> emphasis pattern = r'\¥(.+)\*'

BIABXEUNE T APEROASLER, FHETE, RAED? /2H L IEda i,

>>> re.sub(emphasis_pattern, r'<em>\1</em>', '*This* is *it*!")
‘<em>This* is *it</em>!

SR, EABEXEFRT NE —NEFSIRE—ANETHEIFANE, L Pas it
TAES! Xk ARENES, REE S VhEfi S ),

AXE, RBENRRRRX AL FEREGITAH, Ahfil R ENMF G FAE
SHENN, AEF@meMEsE (B —ANEERATEZ S FHAOFHE) REF, TEE
kAR AT AR Frsomething**' R A TR ER? EXFHEH T, EZRAGA
BPOSENES AP, A2hefTil i B R 497

KRR ERAE S, RERN T LEAAAGERIRA T, sF TR E LB FA, #
T )G & hm B9 5 ko g A dE R Ak

>>> emphasis_pattern = r'\F\¥(L+2)\k\*'
>>> re.sub(emphasis_pattern, r'<em>\i</em>', "*¥This** is *kithk|')
"<em>This</em> is <em>it</em>!’

X RAE R IE LA R, X ERE LA, IAEXE TR —AR S
A, BERATER GRS, BACAEREN, B, IABEX R LRI T AR\
BPE ARG A, de kBT, RORARAT,

5. #HEMHA
PREE R HRPEORAT D SCA S 7 AR, AT R T 2 ST kAT X LA B ) 3C
A, A L10-9FT 7R

KABEE10-9 —H B AIHEIEk

From foo@bar.baz Thu Dec 20 01:22:50 2008
Return-Path: <foo@bar.baz>
Received: from xyzzy42.bar.com (xyzzy.bar.baz [123.456.789.42])
by frozz.bozz.floop (8.9.3/8.9.3) with ESMTP id BAA25436
for <magnus@bozz.floop>; Thu, 20 Dec 2004 01:22:50 +0100 (MET)
Received: from [43.253.124.23] by bar.baz
(InterMail vM.4.01.03.27 201-229-121-127-20010626) with ESMTP
id <20041220002242.ADASD123.bar.baz@[43.253.124.23]>; Thu, 20 Dec 2004 00:22:42 +0000
User-Agent: Microsoft-Outlook-Express-Macintosh-Edition/5.02.2022
Date: Wed, 19 Dec 2008 17:22:42 -0700
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Subject: Re: Spam

From: Foo Fie <foo@bar.baz>

To: Magnus Lie Hetland <magnus@bozz.floop>

CC: <Mr.Gumby@bar.baz>

Message-ID: <B8467D62.84F%foo@baz.com>

In-Reply-To: <20041219013308.A2655@bozz.floop> Mime- version: 1.0
Content-type: text/plain; charset="US-ASCII" Content-transfer-encoding: 7bit
Status: RO

Content-Length: 55

Lines: 6

So long, and thanks for all the spam!

Yours,
Foo Fie

BA PR AR X BRI & N MR AR LSO, HERER B LN (JLH
JEBE BRI AR R ), (EARRES 88 AR EG 7 anfaf 4RO A48 CR LS IRt )
WE? Ay 5] RS P R i) B AT RS R 7 SR Atk B — ANl L

B RAE B SCRATLL From: '$T3k, FFLMSEIAES (<A> ) PAGIREbaEZE R, REE
PRI 3 WG B 43 =22 M) B SCAS - B A I He Filednput, SXAMT S MAZIRA S S Mo flHx A
[R) B R AR A 5 B 10- 10T /R o

AE WwRERBRE, LT ERMEAENFGA XU T BRRXA P, & T4 A kenail & iF
FIX AN,

REBER10-10 4R K MEAIGRYT

# find_sender.py
import fileinput, re
pat = re.compile('From: (.*) <.*?>$")
for line in fileinput.input():
m = pat.match(line)
if m: print(m.group(1))

AR X T MY (R TR ORAETE SCA S message.emlH ):

$ python find_sender.py message.eml
Foo Fie

XX, RERAT LA

Q Dy BICR, Fegnif T IENIFRIAR,

Q FRA I T LR B IBOCAR B TREGE RS SN, RS T — 44

Q HAH T — AT, A RICEC RS —XRAE S (AR A A S R4E S ).

Q AT T LI 598 I EA A RAORITRCREA T (R ).

Q A 7 iFIE AR PR ICACIS AR S e 2 DT 2

TGN HIAE Sk h 5 S B TR bl , 5 Z RN —A SRR e PERC A IE kX, SRR
AT A indal R BT A 5 Z VR BRI N A . Db e EE A, mDAS R ik A7 B A B T TR A 2
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Earh. wia, RIGE, BENTHEPIHTENTR .

import fileinput, re
pat = re.compile(r'[a-z\-\.]+@[a-z\-\.]+"', re.IGNORECASE)
addresses = set()

for line in fileinput.input():
for address in pat.findall(line):
addresses.add(address)
for address in sorted(addresses):
print address

KA 7 B 10-OBT /R MR AR A AR, XN A HH A T

Mr . Gumby@bar . baz
foo@bar.baz
foo@baz.com
magnus@bozz.floop

TR, HEFRRE TR NG PR

FE X EFRA TP R, PR R R R R ek, AR ERE T
NP PTA bk, A S iX — % T £8P 2 4758 A fileinput.close(), B AR
MR R TREOAEIT, WwRA LA, LT EB D) 24758 M fileinput.nextfile() &
A 2T — /N

6. IRR R G Rl
1R (template ) JE—FPSCOF, FIAEH IR A BRI ERIF R R AR SCAR , B, nTRef —
A L TARAMCPE N LE A BB . Pythond it T—Fh s AL . P45 PR B B . (HIE
MR AP XA RGN E S, B EHTA R [something]" (Bt ) #E A something
YE R PythonFi AU MRS RIMAE . L, THIFRH
'The sum of 7 and 9 is [7 + 9]."
AR
'The sum of 7 and 9 is 16.'
T35, AR Ay BB AEF BOh A TIRE, (AR T AT AR
"[name="Mr. Gumby"]Hello, [name]'
FEARL :
'Hello, Mr. Gumby'
XEMRE S, ATEEFRTHME AN TH,
Q A E Rk HOR VE AL BT R UL N 25
Q "l fHevalkiHAFRBEAXFA A, IO EEREN T, FT7Etry/exceptifial AT
XAERAE . AR Bl SyntaxError %, BRULHIRAGIRAY AT RR 218 4] (AT A] ) A
IR, N Hexec kR HUTE .
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Q "]l FHexe R PUTIEAIFLFE CRIHAbIER) ), TR/ R i 2 7 dirp
Q ] {f FHre. subBF B AL BRAY 45 ER B AT AR BB Z5 3 . -8R 10], XAEEKIFATIBAIFA
T, AN

IBR RS ARRTA, BESBABDHIRSILTFEZRASS, BI, BxF ke
B ATR4E, H R defoT iR & s 69 194

ARSI H10- 114248 T — 7R lsE B
REILEB10-11 —MERRS

# templates.py
import fileinput, re

# R AFETHEARYTFHRITER
field pat = re.compile(r'\[(.+?)\]")

# ARMNFle T2 hE 22
scope = {}

# B -FiARAre.sub:
def replacement(match):
code = match.group(1)
try:
# leRFEAHERAX, HBEDEER.
return str(eval(code, scope))
except SyntaxError:
#%Mé%wﬁﬂﬂﬂ&ﬁﬁﬁﬁ%@
# ABE—ANEFHEE
return "'

RPN LAFEFR—AFHE:

# T RA LMD ERTRZ LS, FHFALFLLF)
lines = []
for line in fileinput.input():
lines.append(line)
text = ''.join(lines)

# RIS FEBEXCERGNE:
print(field pat.sub(replacement, text))
M H 2, XA~ FE .
Q & X—MHTILR T B Ri,
Q Bl — AR AR A 7
Q & e g, HIIREI T .
m MmatchiP RIS gL IICEC RN A, FRRHAFH R 22 R coderf
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= LTI 22510, Ik code, MRS RAEEON FRFRILRITE , L
W, BRI EERFAR, TR I (HIB|% T SyntaxErrorstd ),
AT 2.

RS PR T A 2250 TSR ) BB, JFE
SR (AR AR ).
O HEFIFLeinput BT AT . AFEN I ATt . IR IEA A KR
O ifire. subdet VB SARACH BRI ITAT B Field_pat ILRRATEL, JFHSLEIATE k.

SEE AT Python A P, AT T @afE, B LAITHE AT AP BT ER
@it %
text = "'

for line in fileinput.input():
text += line

LR B R AA ARSI, 2R E— AT FHE (ERAFHBEE
W An#r FAF 8 ), X TAARE KR, FRALFIEITEIZ, 5008 Python A ¥, XA
Mok 5 A4E A jointy £ 3| THAR K ; M AERITMA T, ERELA =0k E TP P,
o R AR TR, TR R AR 7, de R BRI AR IR AR P PT A A, T
ARFEIF,

HASAHS (CNEHE2S ARITERR ), sBlE T — s KSR R4, HEREIANRE], @
I FARERE, PythonfINREASAS AR SR K . IEEHGX ARG, T HERIHE— T X MR RS
SR AL T B 10- 12 /R Y T BA S84 78 o

KELFER10-12 — R AAI BRI B
[x = 2]

ly = 3]
The sum of [x] and [y] is [x + y].

PRI B

The sum of 2 and 3 is 5.

M2, BTSSR T T fileinput, BILATEUAEEIEASCIE, MK AT
(S F—A SO SRR, K53 — A SCHEFINERIR, DB TE R A B fi. it nihg
H—A B LSO (magnus.txt, IAESHEE10-1307/5% ), A —ABUHTCMF (template.txt,
WARESE . 10- 14575 ),

RAEHR10-13  —LLHIHE X

[name 'Magnus Lie Hetland' ]
[email 'magnus@foo.bar’' ]
[language = 'python' ]
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REBEFE10-14 — iR

[import time]
Dear [name],

I would like to learn how to program. I hear you
use the [language] language a lot -- is it something I
should consider?

And, by the way, is [email] your correct email address?
Fooville, [time.asctime()]

Oscar Frozzbozz

import timeJfARMA{EIAF) (T M Tt s TARRIER) ), Hih TRFBIR 2865 (T
— kMR B try/exceptifih] ), B SCHRHEMT AT Heval flexec A TAb B R F ik M A) o IR T AT
BAREIT XA (BRAEUNIX AT 47 ):

$ python templates.py magnus.txt template.txt

VRKE BIZEARLT T T Aoy i1 -

Dear Magnus Lie Hetland,

I would like to learn how to program. I hear you use the python language a lot -- is it something I
should consider?

And, by the way, is magnus@foo.bar your correct email address?
Fooville, Mon Jul 18 15:24:10 2016

Oscar Frozzbozz

IR MR R GEREE I TR R S Ak p e, (HLAr e —LBimibE . A, ansRAEWS LI R %
175 NG 5 5 OOk T o il lexecfilesk e, #En] (A8 Pythonifiik 7o X KRR
RS i T Sk 5 == AT Tl

PRIERERE ) A X R R D7 30 X T MR BORES , R REAR B e AT 10 HoA
& JCeERGEMA GRS , R A E— R R IRIER AL . BE
REEAREE G X MR, ibE MRS, Il 2RI K.

10.3.9 EHibHBHIRERR

BIRARBENANERZ, HX FRPRERER KL —F o IR IRIEA R R G248, T H
PR A LR R B2
O argparse: fEUNIXH, BTy 4T RE I & 5 75 2248 B A FMEIR (FF3X ), PythonffFids
AR X R TAR A A A sys . argvi, (HEIERHIAC I A1 46 Ak 25 5 . Btk
argparseffi fHR UL DI REFT & (1 a4 T AL 2 An s o
Q omd: XM EVREENS 4a S S T Pythonse B A REAS U A TR R A o IRAT 2 g4,
I P BB AERRAT FHATEN T BTl R MBI VRGeS A FE P S A4 P 1 7
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Q csv: CSVIRMIEE S ( comma-seperated values ), RZN T (URZH T3
KRR T FBAE FEAR Y ) R0 X A a7 A R A A B . X Ahg X E T THEAR
BT Z (B2 4B . it esvibVRAEBS AN ML S CSVILHE, Bk IR S 7 Ak
HPHCSVHE A —LE T 53

O datetime: WNARBIHtime NBETE B UR AT IR ER T K, BidkidatetimedR n] BEREME M 12 o
datetimeSZHFRFIARY H WIRIE X4, I LERBENS LA sCRI AT G JF ik 2eX 4 . AH L
THitine, Bitltdatetimel4z 0 7EARZ Ty AR B

Q difflib: XAFEILREEEHIE T IIARIREE, S iEREES MR Z 7514k 518
FE SN ECHARIEFS . Flan, nrd Fdifflib R a)d i s R T

Q enum: FZERALE—Fp LA DEULAATREBUERYZE AL, RZIEF AN E TIXFER2ER,
RARTEE FHPython s 75 EX AL AL, ARiblenum il $2 AL K AT B

Q functools: XMEHERALRTIAEE , LERREMETETE H pREET HL AR/ 280 (aRIE,
partial evaluation ), LA FFIEL 78 HAB 250, 7EPython 3.0H , ;XM BAD & filter fllreduce.,

Q hashlib: (HAX MR HEERFR /N B2 (B0 THENASE A 5 &4
BF, LT LA @R A2 2R AN o ARAT e ok R R SCAR SO 244
XA N2 N2 AT AR 22 A&

O itertools: &Kt TAIEMA LML (BOHbATEAXSE) MTH, HimfEnT
DL 4 | AR [ TERRIE LB A (Sl Frange, (HIAH LR ). K&
i [y T RE A G LA K AT HoAt AR F A% R £

Q logging: fifi Hprintifimhffi e 7 h & A s U ARAT o Bk G R A 1 A St il
AR BE A H RS, XMERSHR L T —RYrE TR, v T
s HE, BRI SOR R H R .

Q statistics: AR —HEFEIEATIR2ME, (IR EIERMMIRIS P AEL, DI Bk ps
TP 25 TR AR O 22 Z [l 1 22 51, RIMEEXT IS oo 2ok ul, WFREh 0B, 7FiX
O, AT, MR statistics!

Q timeit. profileflltrace: Fidtimeit (FECERATATIIA ) ZE— SR BT TS
B T B, X AR B0, B RE R R T RE N 128 F B i A 2 A e time, AR
profile ( FIfCEK pstats ) v FF XA B BIRCR AT 18 100 . Bibtracen] #f
BRI T8 TR o (RS A HIREEER  pA T 1, WIREEIR e A T ), X AESR S DA G
BEHRA H

104 Ih&5
ARG TR, ) EBE | AR L An ] 57 FH Py thon 1 22 Hh () — AR R

O HiEZ B mds fsha.,
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O &R BPEAR LR, FEEAREXREL. MRS, B 5 IR
TisE, ROE XS U e — KA name == ' main_ 'AYIFIEA]H . WSRAHLL FEIREEAR
FEPYTHONPATHEL i) H st b, BRIT B R AT BS ALFA#AE SO oo py AR, T
A4 import foo.

Q8 AR HAVB B, RIS S init pyRy H S0

O JREER: 7 BB R AR, win] DARZ AR R L %, H
BFEH Hdir . &FARE  all DI REhelp, SCRY AR AS W IR AR EUE B AR UL
PAERE

Q #RERE: Python 7 2 M, GERRAPMIERE . A4 T H AP LA,

W sys: XM EVREENS 1) 215 Pythonfif AR ¢ 22 B 19748 FI PR AR
W os: XPMEHEIRBEE UTT 2 SHAE RGO R B2 I Z B MR
m fileinput: X PMEEHIHREEGEAMMEC A BRI N AT
W sets. heapgfildeque: X = /MEHURME T =FRA T REHRL ., N E A et SE
THE.
W time: IXPMEHGEVREEGSARICYRTIIA] . BRAERTEFN H B LU B E e rg .
m random: X/MEHALE T A RRENLEL, WS BENLIER TR, DLATRLSI R IT
RIREL
W shelve: X/MEHRAITEIER APERLSS, H N AR 25 % X2 AR R .
W re: SCRPIENIZRAA AR,
WERARAE TR A M2 SR, FRREIONYE “PythonES % T, Btk HAIRA R .

10.4.1 AENEBRIFTERE

I W
dir(ob3) S I —A e BT HE (0B 44 510
help([obj]) SRR T B e AR R B 3
inp. reload(nodule) 3B 1] B 5 A OB TR

1042 Fd

HEER TARBENZRL IS, IREPython S REAFF A . (EMEFRIERE, Python3)
RETR LA BE SR AT 1 3 H A 1A B BRI , AR BB i 2 5 R P R A LR AS T S A R T
TE—5, RREHERAMLE ] Wy I Python ke 5 SCAEMIMAS S EL, - MM RERS it bk B 22 (1 [l
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X

FIAFCN L, FATE AR SRR R FATROBURSSH, FF S ONRRSCHAR D, HAR
i inputFiprint#EATHY . AEDREHE—0, (EREF AR S HORASNE IR ST U, AR
I PRI SR BERE AR ALl Bcdl A S Ak PR 1 A AR e (4 Kl

1.1 FTAXHE

BATIESCH:, v fd R % open, ‘BT H S AR o, M%opent S AE AME— Db
AT ZEL, TR DSOS, AR ST H s A — 144 S somefile.txt iy SCAR SR (AT RE
SEATHISCAR iR AR B ), AR TR T IR

>>> f = open('somefile.txt")

WP THABME 7, WSRO, SRR SCIE AP LE . HER ST T
S

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
FileNotFoundError: [Errno 2] No such file or directory: 'somefile.txt'

AR ELE T A SCASE I S, X ANIE ] ki openfiy 7 I ANBEIH R T oK o AR DX )
L, ] i R Eopen 5 AN SH

MHER

P FH k& opentit, AR ISR SRS, KA — AT BUR SR G AR AT, b
GE 4 Ok AU e X — . pR%Topenity S Eimode i T REIUE A 24>, FR11-1XT kT T
TR,

#F=11-1  E¥openhi S Hmodel) & & JLEVE

I W
T BB (BRIAE)
W' B AR




214 % 11%F L4

(%)
& W@
ES 55 ARt
a’ Tt
b’ I (SRR A )
't AR (BOAME, SIS AT
! BRI (AR A )

i A H A AR A ROR S RAA T e A ], 5 AR EURBEIS S A S, e
AEERAIEE . hEE AT —2, SO AAERG I & FileExistsError 4 o 755 AR
KFATIE SRS, B NER R (BT ), JFEASCIIERETFIRS A IR EAE A SCIER
AR A, AT R,

"+ A5 AT AR S SR, FRORBERT B TS AL BN, EEATIH A SO S
WATERS, A+, (FRATRERAEZE A0 Hseek, THEIETHS AR FHAZHE “HEHLAE . )
TR, "+ Al we ZEAAEEZEN] 5 E O, T AN XA

BRABEAR vt R B ARSI 20 4B Y Unicode SCAS, - PRIIHE B Bl 404 T A5
iy, HEGAFUTF-840iY . B985 2 Hofth 2% 15 Al Unicode 5 i Ab BRI MG , 1 i Ff S5 7 S 5L
encodingflerrors, (4 XUnicodef AR, HSMB1F, ) KiLH H S HEHIATF4F. Bk
BT, AT \n" g5, EHUERE A AW TR 74T (\e 3 \r\n" ); HARREE \n" By
REMEIMMTEFAF (os.linesep )s

HHE , Pythonfli FHBRRITIRR . AEXFMEIET, J5 MRK-TIE M readlines 55 /7 T RENS 1
AEERIATAF C'\n' L N\ AN\ ) SRS IR, [RIRTES E A Shidt, nDROCHE T
ZHnewlinei B N2 P47, open(name, newline=""). UNSESEE FORE \r' 8 \r\n" ¥ &
BT, TS Einewline B B AN AT TAF . XFE, BB ST B AR T
e, (A5 ARPEAE \n" B 048 2 1T R4 o

QAR SO Fr AR ST A R, s AR A Bl A, IR e AN BT iR A Bhi
e, Mitk, REFEH SRS (bt ) SRESHI S SCRMISC T RE .

AT =R TR S5, TS v L) SR 2 A BRSO IR AT o BRI XX
SRHTEAEE., 1HZS R PythonSURY B 7E 28 B A B # His 4 Thelp (open)

11.2 XHBEKXSGE

HUEE WM TS G, N R E TR S . AR A SR G i — SR
iR LA B AT ST XS CABFRONIR Do 28U SO G SR SO R G 1 — 2605 1%,
sz Frreadmiwrite, o{EPIEA . urlopen (S WS 1475 ) IR 1] A% TG a2 ML A4 2R DL T3¢
PFRIXTR, BT ikreadfireadline, {HAN SR iikwritefllisatty.
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=MRER

EFN0F i ksysth—F P, 423 T ZAMFAER, XBRAE LM T 492 R, 1k
TR B 09 A K AR R i T eI

— A ARERIE R NR A sys.stdin, 2P RAREI AGEIET, AR T 18 i S N R R4 T
A, ALTHE R B EMAN LIRS e S o dn i, XK E122904,

PR L printdy LR B A A sys. stdout P, GinputREHR FTEELELEIALEXE, 5
ANZ|sys.stdout 9 B FHINEAZ L, E2THATERLE LG G ARSI E
LA

BRI 8 (Ze AR SRIE ) B AF|sys.stderr, 125 B A F|sys.stdout#y W —4F, TxT
HATE R A,

11.2.1 ZEFEAN

S B D RE R B AR . ISR — A RS T SO 4, nT
fowritesR 5 AKE, B0 H . read REEHEE . SPythonf HA K 2 RE—FE, ZEMFLLRTE
ATFVES SR i, WA —E R, e SCAR M b HE T, AR Bl strfbytesd
FRVES O .

FY A write(string) I, PRESHBEAFRF AR S AR SO EA AR JETH

>>> f = open('somefile.txt', 'w'")
>>> f.write('Hello, ")

7

>>> f.write('World!")

6

>>> f.close()

R, TS, BIAM T Irkclose, BOMTEIL2 AT TRANA . SRt —RERT 5,
NS VRARE SIS DA (IR TR 2051 ), W HR

>>> f = open('somefile.txt', 'r")
>>> f.read(4)

"Hell'

>>> f.read()

"o, World!"

B, BE TEBREZD (4) DT PR, BT SRR R TN (A EE R
BERZDAFAT ). THERE, Hopenitt, JFURTTRIARTERE, OV HBOMEDE 1.

11.2.2 FRAEEEERM L
TEbash®Eshelld, TIKIKENA L4, IHMEHEER CAsE R, WFAR.

$ cat somefile.txt | python somescript.py | sort
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XRE LR E =AM
O cat somefile.txt: H {4 somefile.txti N AE AZbriEdiH (sys.stdout ).
Q python somescript.py: $AfTPythonfliAsomescript. XAMMHIA MHARHE R AL, J
ERE SEPNE [ AN T
Q sort: BEURMERIA (sys.stdin) "PRIFTA SR, F&ATHRFRIUFHER , JPR4RE
A B
XA EFRT () BVERVE? Asomescript.py FIVEFRAT ATE? B — S 1)
B B R T — AN A AR A . ARIEIIIE 7 B AT A, somescript.py M
sys.stdinH i BUSE (X LeRdE e somefile. txt5 AR ), FHAFLE RS AF| Hsys. stdout (sort
W X BRI ).
A B 1-1 02—l i sys. stdin AU T B EIAS ( somescript.py )o AUHSTE BA11-2 7R T 30
somefile.txti A% .

KREBFER1-1 T Hsys. stdinh L& 204 B ) ] B AR

# somescript.py

import sys

text = sys.stdin.read()

words = text.split()

wordcount = len(words)
print('Wordcount:", wordcount)

REDHFERN-2 —DNETERISCAR S

Your mother was a hamster and your
father smelled of elderberries.

cat somefile.txt | python somescript.pyHJZESRANT .

Wordcount: 11

BEHL 7 EX

EAFR, B R, RPN K BRI, RIFL, TEXMPH3),
Rz ) SRR S (ARARALAER ), Ak, TR AT F 69 AT ik seek A= tell.

7 ik seek(offset[, whence])¥ L aTizE (AT EAMILE ) # 3] offset F»
whence 4§ & #9377 . Hdk offset 82T F9 ( F4F ) %, ™ AH whence BINHA io.SEEK SET
(0), XFEREMABEAMNST LML (BB EREA AL ), £ whence ETHE
7 10.SEEK_CUR (1) &K io.SEEK_END (2), HParh & miaxt T Saiz EstiT 3 (wfhE
TG, W H AT T R REATASS, HA T @

>>> f = open(r'C:\text\somefile.txt', 'w')
>>> f.write('01234567890123456789")

20

>>> f.seek(5)
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5

>>> f.write('Hello, World!")

13

>>> f.close()

>>> f = open(r'C:\text\somefile.txt")
>>> f.read()

'01234Hello, World!89'

7 ik tell()iE @ B AT T XA 445 E, 4o T4 PT

>>> f = open(r'C:\text\somefile.txt")
>>> f.read(3)

'012"

>>> f.read(2)

‘30"

>>> f.tell()

5

11.2.3 ZERMBEANIT

SR b, AT ERA RS . 5B T TR, ATz, R
—A47 CAHREIAE E T — A0 SCA ), wIfdi Jrikireadline, JARXANITIERS, WAL
RS (FEXAIEOLT, HER—17IRR I ); T pt— R, e readlinefi 2
AR Z DA TR, HE, 0 H some file. readline()iR [Al Y J& 'Hello, World!\n', HB4A
some_file.readline(5)iR [FI [P/ 'Hello' o BEEBCCIFHINTATT, FHLFIFRM IR EIEAT,
n]ffi FH Jrikreadlines.,

JrikwritelinesSreadlinestific : 22— A FAFHRFIFR (SLFr L, FTLURAEMFH) s nT 248
X4 ), IR SRR S AR (5 ) e HEE, BARASEIRI TR, By
WEATIIN, H4b, WA ikwriteline, K nl LI FHwrite,

11.2.4 XHFXHE

B T VAT i closedff SRS o alH, FEfaR HIRRRE [ Sh oGP SCEXT SR (dunT RELEIR
REFFHTXREML ), IR AR B SO G I AR A TR SR, MU IR AL, 1EA7 88
BAE RGN E D, 10 PG IO SO BUE U AR B . S35, IXREMOL RT3k A 5 R GEnT fiE
FEE I ST I BC A

XFE AR, —E2HHICH], N Python i REER RS AR CREBURE 76
TERAMTT, DASRERCR ), ISR R P AR st , B T REIRA A 25 A B
LARMOLR, JISESCHE R bR HoGH] . WEREE B Gl , LT A B SO B RS
E SRRSO, AT ¥ f Lush o SRT, S5 20T A2, MR ARIE RGAIEE, flush
FRE T BUE B A 1 AU E AR B A T RO RR P U IR AN S . HUERERE T (M A ST, sy
HRH
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BRSO LIEH], Wl — 4 try/finallyifs), FHAEfinally Fa)diEclose,

# fiX EATH A
try:

# O BEENE P
finally:

file.close()

SbR b, AL BT, AR Ewithif ),

with open("somefile.txt") as somefile:
do_something(somefile)

withift ML EARRERSFTIF SO IR HIR A — et (X L g somefile ), fEMAIMRA, 1R Kl
AN CEnT e S ). BIRIZIEAIRERS, K FShoCHISCrrE, RIVE B RN .

ETxEER

withi& &) SFR LR —ANEFd A ey 4, AFREAMENETXERE, L TLER
BRIBFBA T HAFE:  enter o exit .

ik enter  RAEBEZAEATAE, fEHAwithiE & HACGAR, HiE e AMIRA X4 Fass
B EE,

ik _exit BHZEASRHG FWER. FEARAFHRRIR, C A B I kAR A
(A ATEARF I LG FFRELE ) o R exit B wFalse, ¥l TR GFF .

I TR LT RS, €185 % enter BRI FEREY, Wik exit
KA LA, HRXRABLE LmiE KGR FE@IZE, H5E “PythonkH F M +Faf Lk
TXEEBHRE, FHAH “PythonFEAE F M $PAHLB LT LEHE LM fcontextlib

LU P

11.2.5 ERXHREKRTE
BB somefile. txtfid & ARSI B 11-3 F /R G SCAS ) X HLFRA TR e A 0 2
REDER1-3  —RFRAISCAR A

Welcome to this file
There is nothing here except
This stupid haiku

T PRI L B, Bt Eread(n),

>>> f = open(r'C:\text\somefile.txt")
>>> f.read(7)

"Welcome'

>>> f.read(4)

Do

>>> f.close()
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Pk REread():

>>> f = open(r'C:\text\somefile.txt")
>>> print(f.read())

Welcome to this file

There is nothing here except

This stupid haiku

>>> f.close()

T Ereadline():

>>> f = open(r'C:\text\somefile.txt")
>>> for i in range(3):
print(str(i) + ': ' + f.readline(), end="")
0: Welcome to this file
1: There is nothing here except
2: This stupid haiku
>>> f.close()

)5 fEreadlines():

>>> import pprint

>>> pprint.pprint(open(r'C:\text\somefile.txt").readlines())
['Welcome to this file\n',

'There is nothing here excepti\n',

'This stupid haiku']

WERE, XREA TN LE AT X —F9, THREREA, Hkk
write(string).

>>> T = open(r'C:\text\somefile.txt', 'w')
>>> f.write('this\nis no\nhaiku")

13

>>> f.close()

BT B R, XSRS B SOR IS 1 1-4 7R
REFER11-4  BSURBISCARSM

this
is no
haiku

5 fEwritelines(1ist):

>>> f = open(r'C:\text\somefile.txt")

>>> lines = f.readlines()

>>> f.close()

>>> lines[1] = "isn't a\n"

>>> f = open(r'C:\text\somefile.txt', 'w')
>>> f.writelines(lines)

>>> f.close()

BRI , S AL S B SCA A RS B 11-5 57
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KAFERN1-5 PRGSO S
this
isn't a
haiku

11.3 ERXEAR

ZI, IR T USRI —LET79k , b5~ T UNAIARAGSCIERT G2 o —Rhhe WA SCPF#R
VERBAHNE, IR T SR ECE M . XA IEAR S, fReanT LIHREIA
CERMIEIF IR . 2810, i T HAWATRERE AN A58, O T RERS AR 190 5 O
FF, VRIBGETA AT

FEATT A R, FARE I — >4 Fyprocess i g4 MREIOR F R X AN FAF B T TG
AL BE, PRET DU A ORI 75 U D e T T — ] S 7R 1]

def process(string):
print('Processing:', string)

A RSB SR BE A Em A A b | T BEORT |l PR Dere A TR e L K S
9.
iAh, BB R ], IR i lename i B R SRR A SO £ K o

11.3.1 BX—1MEF (8EFEH

— g Al . (AT R AN UL ) BSCPF N AR AT U, fEwhilefERsp i 5 i read.
B, PRATRERS I Iy SCAF R AR AT (7R BRI R AT ), RS Hi11-6
FIRAREES . ASRRERUGER AT (71Y), nHEE B 77 (5°15) 2.

RIGEFE11-6 i Hreadis i 74

with open(filename) as f:
char = f.read(1)
while char:

process(char)
char = f.read(1)

XAFRT Z BT AR AT, A RIA SRR, Fikread iR ol —A2S 2455 8, (HAEMZ AT,
R FEAF R RS — A (R FA/R(ETrue )o HEcharATrue, MREEHITEILBLLE R,

WPRET L, WR{ETEA)char = f.read (1) HEL T PNIR, TACHS B 50 W B A IR . (B iC A5
PEE—FP ety ) B PR, PSS ST A Hwhile True/breakd 1y . BUE IUALHS
WIS BT R

REDERN-7  LIAFR I N B 6

with open(filename) as f:
while True:
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char = f.read(1)
if not char: break
process(char)

SESTULEL, AN ZHd Hbreakifia), FAX 2 SEACHD EMERR G, AW, (RIS R
11-730 5 P A ASTE B11-6, 1E2 el T HE R,

11.3.2 ®Xx—17

AL BESCA SO, A3 AR R O P AT, AR B TAT . B 112,100 2
7 ikreadline, AMRIEACFAT—REEAAMIIEAT, AU L11-8 PR

RELEHE11-8  FEwhilefFFFH{di fHreadline

with open(filename) as f:
while True:
line = f.readline()
if not line: break
process(line)

11.3.3 FEURBRNEAE

ASRSCPEARIIR, AT — R BRGNS it AT D7 iread fARBUET S5 (ff 1
SR — A4 ), AT ikreadlines CRESCHEEIEI— A4 oIS, Hop 4
NFAFEREGE T )o AURTE A TT-OMI1-10% W], @b AR T O, T A U 4T
AT o THER, BREATIENSL, (GO RRRE SCIE A AR RO 777 s w8 3 o e o ORI 55 AR A
Tl gian, arxEArE R RN, i PRSI R AR RIS T AL LU

RAZFE11-9  fHifHreadiECFAT

with open(filename) as f:
for char in f.read():
process(char)

RIZEH11-10 ffiHreadlinesi& 1T

with open(filename) as f:
for line in f.readlines():
process(line)

11.3.4 fEM fileinput SEIRFEIRITIER

B AMEEE AR B S 4T, BRd freadlines¥ 5 KR Z HTE. 245K, MRl 56
gE G FHwhileff¥ Flreadline, {HFEPythont, TER[BERYIEDNL T, N ik forfGER, X Mk
JE T X ARG . R ] FH—Fp 24 W RER AT 1A ) e —— U B R 2 TR O e RS PR s 2 )
SCARERSY S
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fileinputfESE 10T 0L, AASE -1 0R T i E . iR, Bibfileinput&fi
DTS, RAT A EREE— S ],

REEFRE1M1-11 i fileinputiE 4T

import fileinput
for line in fileinput.input(filename):
process(line)

11.3.5 XHiEKE

RE RN (WREREIL) fI7ET o SUESERr ERAERN, XEWEH il e for i3
HAEM A EATRIENTT, U R11-1257R,

REERE11-12 R

with open(filename) as f:
for line in f:
process(line)

FERCEERE AR, FARA SOOI T L FSCRE IS, DA SO LI . BRSO N
AR, (R ERE ASCRE, ShIf— i BERERL. AR BT Python 25 61 3 SePHSCIF,
AL AR, AT 113575, FERCE, O T TR RSO IR R (A
fR G AT ), PRI e st

RAER11-13  LEARESEXT R AR RO F BT

for line in open(filename):
process(line)

THER, SHAMSCE—RE, sys.stdint e nlEARY, It Z kb A PR T AT, Wl
BT T XA

import sys
for line in sys.stdin:
process(line)

TN, ATXF IEAC AR G B A _LAR VT SO, an ([ 1ist (open(filename)) ) KfHFE
oo FAF RSN, HACR 510 HreadlinestH

>>> f = open('somefile.txt', 'w")

>>> print('First', 'line', file=f)

>>> print('Second", 'line', file=f)

>>> print('Third', 'and final', 'line', file=f)

>>> f.close()

>>> lines = list(open('somefile.txt"'))

>>> lines

['First line\n', 'Second line\n', 'Third and final line\n']
>>> first, second, third = open('somefile.txt")

>>> first
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"First line\n'

>>> second

'Second line\n'

>>> third

'Third and final line\n’

TERXA 7RG, R T ILA.

Q T prints kRS ASCHE, B0 [ SR B 74 B S TR I T4

Q XHTIFRSCFEAT PSR AL, NIRRT AP B R A i b CXAMERE AR L, R
AN HE S & 20 AT, HIRHR T SC G T AR )

Q GASM RS, DR BEIT LS ARG, CAIPRAT L, SO0 RR IFBA R R
Mo X TREA U , (EIFARERRY. )

11.4 N5

AT T AT E SRR T SO X R 5 MBI A AL B, X & PythonH i 8 Z Y 1/O
ikZ—. THAIH TARZER—LE 5,

O HKONFICHEMITR: BT SO 502 R read Fllreadline ( 1] BB A write Fl
writelines ) STk BUNI4R .

Q $TFFFEA S BFTIF S/, al i pRikopen, FEIEHAAE—SCME4 . IR Enh {4 R
B A AR R SO OCHT , AT Fwithifm) o

O WA FASCHRER . FTH SR, AT e, ' r UL ) sw' (5 AR ),
W e RN L b, RSO R R SO T R, I 5% Unicode 4w 5 M5 T4
i

Q FER: SRR (Bibesysthstdin, stdoutfistderr ) #HFEIM T MHINE, &
ITSEEL T UNIXARE/OBLH] ( WindowstiHAE T X FhHLHE ).

O EEAB N EMSCF LT SO R szl IR ikread; EHUTE ABAE,
Al write,

Q IEEBFBENIT : ZM SO EEA T, nlffifreadlineflreadlines; 25 ALT, nl fifi flwrite-
lines,

O ERXHRE: ERSCHNENTEBRZ, Higs WA iyty, Xl
308 3 FR BT SCRAR B A TR AR AR o A A S5 IH Python WA HEZR A 5%, Anfi A

readlines,
11.4.1 KENBRIFT R
& % R

open(nare, ...) PSR A A 4
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1142 g

ZH, PRAGE T e SO S AN I RS, BT S P s E I B H AT A L, T 1HB
JEAE A input Mprint k5 F 28 B, ILBRARF P8 5 AR e RERS SEEUAY ST, 75 AR B
HPEA HAf T FH TRV A R i T, o TS S S, T —R0R A I A, fdE
0. A



12

R
AN

2R P A

ARG, B A Python e P A 2 B P AL T (GUT) AYFEAENR, /RHNA,
GUIG A0 &34 SCAHE SR A 7 11 . Tkinter /& 3552 _I AYPythonbR fEGUI T AL, 1 %5 7 Python
bz, SR, A HALZ A THA . A8 (BORMIEEZS N ), WA (BRIEHAD
N2 THRME R GUI L B AL, BN TCHEE T RS AR T ) TS24 Python GUI L HALJFEH.
SR, R ek 2/ AR E I GULT HA AR T LA

A EE TR EE A 28 Tkinter 1 Y , 25282 S 3 763X SLHNTH A SE Al = 19, Tkinters) THH,
B LA R, TEFNRULARE, X BRI SUK, IMRRESYGE 5. 2%
WA, IS RANEES S PP A GRS P S r s, Horp o Tkinter SCRY, 845 51—
SOk R, XL P s AL T A GUITEL I FEAR A B R

12.1  BI& GUI =B RERF

i 7R Tkinter i AL, A A anful @1 — BRI GUIN AR T . ARIIAE S 2405 — il
HFRRT, L P RS R SOAR SR . X B AR ETT R I REFT A I SCAR G A, T AR RIS AR
FITIRE. HeseiX B H AR /R FE A 1 Python GUIZREEHLH

XA SR S AR AT R A0 T

Q 1L RERSF T T4 2 1 SCA S o

Q LkH P AR e SO S

Q ik PR IRAT SCAR S

Q iEH P REBIR

9’5 GUIRRITRT, 2l HL A P A e s w AR A B B BI12-1 58 T —> nl i e JinR SCA 2
AN oK I TR A )R o
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<{EX B AT 4> Open Save

<fEiX B YuiE S AR>

E12-1 SCARgmE Ay H P AR E

XL EDTR I HREIT

Q TEFREHZE U SCARRE P A SO 44, 55 Opend R LA T IX AN SCIF, B4 &5 i SCAH
BAEJREB SCARHE

Q RIS RBLSCAME R, AT BE.C BTk g 48 SCA

Q ERIFT IR, Wl il Savetf i, BORHERIBISCAHE 19 N A5 A B TR SCARHESS &
s

Q #AQuit GBI ) He8l, I R AEM BRI Tkintersi B AR A Quitfir & AR TR Y

XIUESF BRARA SN, HHIR RN,

12.1.1 #E
B, WS Atkinter, MR HA &2, R A G, ATRETEM RS .

import tkinter as tk

SR, WRARIER, Wl S AR AR XA RKIEL,

>>> from tkinter import *

FA PR H U AR AR T AT

BRIEEGUI, ATEVEE— K e T8 DAY TR E (420 ). e, ATSfife— T & .

>>> top = Tk()
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BERPRE B — N T FER R, FRATTPKEIR iR %ima inloop LA#HE A Tkinter 3 B HHEER,
AR HAERIERY . fEC B R, AR EXRE, (BARE 2] k—ik,

>>> mainloop()

RS RHR T, MIGULATEIZTT, A T 4k2E, iR GUDFH IS R

AIRZ TR, EATRMAFRS . B, Ze0dHRd, nTeffkButtonds, WAREATK
S, AR L EI AT, RIS BIfTK, T E A

>>> from tkinter import *
>>> btn = Button()

AR AT] Wi — IR T 2w EEESE (W JUAAEESR ) ki JFTkinter
W EAE T 2077 o FA TR A B pack——7E S AT A AU 0 T L5 R i pack BT .

>>> btn.pack()

P& A TENE, FATAT LUE A DRSS RN T o AR s 0] 7 s — R )
JEYE, PHEA TR E 2SO, Rl — R i ) BT

>>> btn['text'] = 'Click me!"

Zib, WixA—NEUT THAE A

Click me!

RIS I T AR T R
>>> def clicked():
print('I was clicked!")

>>> btn['command'] = clicked

BUEANAR kAN, R B RO B BETEL R
LA 25 SRR, 1 D7 ¥ configlRl i & 24> @
>>> btn.config(text="Click me!"', command=clicked)

B AT FHAEEA T AR 3t R RSOR T B 1

>>> Button(text="'Click me too!", command=clicked).pack()

1212 #HlF

XHECFIA T iR packivh, FHERAFBAEHACEANT (EZH) b BHEE BEM, IS
PRE R — TR SHG WPRBCARE, RHC DI I 1R 4 0F, R s e i BUs «

Label(text="I'm in the first window!").pack()
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second = Toplevel()
Label(second, text="I'm in the second window!").pack()

Toplevel RFR/RFR EH HAMY I — DT s 1, 1iiLabel L2 SUARZ .
WA BT SHUET , pack N H TR e 4a (3 Z i — 31, I EATER 1 huKFE T,
B, T EARES A R — A R ER T O, HR S — S

for i in range(10):
Button(text=1).pack()

e NS e L ST A R E DAy e W e pred = et G o (B ST s P2 S [ e )
LEFT. RIGHT. TOPZXBOTTOM, ELib{dExaly /7 1n)_F A /Bl 25 & 125 (0], vEESEFI11R B ONX,
YEXBOTH, ZELiLFEMAC M (X EJEE M) —'IE K, S expandi& & I True, B4 HALK)
BRI, Andg e p SR R A I, (X OSSR E AT, EEPE T e A, T T A
Rilincalt

>>> help(Pack.config)

WA HAR AR R EE A, BRI Egridfplace, BT TAT BETEREW R ARAT K . SpackfiiJ&
EH—RE, EMEN, nIxHERRR gridfMplace. MREGRIBRMT, fE— %A (A0
Hh R HUE P — oA R PR

D5 gridiERRERS IXAEHEFNAE 1 - B BT TR AT WL ) A% BRTTAR T Ol I 4 E S 8o
Flcolumn, W] HEEEAE E S 4 rowspanil columnspan——HIRIE RS 2178 £ 51, Jrikplaceil:
PRBEAS T T E A A 1 0 R Ry A AR DA R s B2 AN T8 B A o X TE RO T #K
IR, (AR AT RER 2R XA LA A BEARHR A A HAM R S, BE0RE 11, mIfl
JREL UM iR

>>> help(Crid.configure)

>>> help(Place.config)

12.1.3 SHHIE

PRAGE , O3 i35 e P command 45 F 61 48 2 BI1E (action ), X Z&—F4Fik i EH20E, H
Tkinter A $2 4L T 0 FHAY LA TENLE] . J5EEbind, B BB AT A 3, Wl e HR
Hrkbind, FH48E SRR R, T mme— .

>>> from tkinter import *

>>> top = Tk()

>>> def callback(event):
print(event.x, event.y)

>>> top.bind('<Button-1>", callback)
'4322424456callback’

HoButton- 1> AR ZE 424 (H1 ) B 2 Rk . FRAPRF X a5 1R K 3] PR AL
callbacko IXHFE, A Y4 P FER [ topH Bk s, EREFJE XA pR%L . 1] B KR callbackfZid—1~event
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ML, XX G R E R F 2R Blan, XFF R SE, BRAL TRy ARbR, 1R
ARG TER R T o A R Z AT, S8 (T8 B T (S 1T i 2 R AR -
>>> help(Tk.bind)

ST EARIE R, TSR AT LR BT

12.1.4 w=ZHNIERF

B, BATREEA T 905 R Ir R, (HR 75 528 A T A/ N R SCAHE FI R AL SC
AR DRV A FR ol P Ya SCRY T AT, BN AT SOARKE, Il R Entry . A
TR ZAT AR, Al45&d s Text fiScrollbar, B ttkinter.scrolledtextE &4
P RS, EEHEEntry IR NS, AT i get. X ScrolledText X4, FATEHE
ik delete flinsert R MBR SCAS . P8 i ikdeleteflinsertht, 75 2iffi f&&E S EORIEE
SOOI TEX L, FRAPEE 1. 0" A5 E TR O N AT (HPEE—AN4F AT ), fdHEND
KAG R SCAKIE, I INSERTARAR &2 AT A S, SRR F A CRS s 5 12- 1R E 12-2 7R .

RIZFE12-1 M GUIIA g 4%

from tkinter import *
from tkinter.scrolledtext import ScrolledText

def load():
with open(filename.get()) as file:
contents.delete('1.0", END)
contents.insert (INSERT, file.read())

def save():
with open(filename.get(), 'w') as file:

file.write(contents.get('1.0', END))

top = Tk()
top.title("Simple Editor")

contents = ScrolledText()
contents.pack(side=BOTTOM, expand=True, fill=BOTH)

filename = Entry()
filename.pack(side=LEFT, expand=True, fill=X)

Button(text="'0Open', command=load).pack(side=LEFT)
Button(text="'Save', command=save).pack(side=LEFT)

mainloop()
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Open Save

Fl12-2 W SUR iR

PRAT N 25 Bk 2 it FH XA SUAR G s

() BITXAER, RGEES— DR TEI12-209% 1,

(2) TERARICAR K S i A—28 N %S, UHello, world! .

(3) TE/NEUSCAHE g A— S04, Githello.txto T A48 2 B SCHEANAEAE,, 75000 54 S
B

(4) i Savet 4l .

(5) BT

(6) PR ST -

(7) /NS SCAHE g AW A- 55 A S04

(8) HihiOpentidll, 33X~ SCHAL 3 A SCAS NG H B R AR SCAR X I

(9) FifiLo B AR R 4 SCPF, AR E -

PRAE T IORWTHBF T I | B IfORA7, RISV e vl JFG2% i anfal it 7o filin, jhax A~
FREHrur11ib R 8 Sc ka2

ORI PTG AR Y PR T [ 6 R R FE T = et o, ARATRERE B S R
FP2E, Pl SR A 2R B N R [RIEE, XA o O R P b B s A b
R E R L. AR R, iE2RF28% ., 5HAMGUIL—FE, Tkinterth 2L T —41
LR A AR DA T . X TR EDE A e, AR Fhelp(tkinter) 52 ] 3¢
PR e R E B o

122 {EAHM GUI TAES
FErGUIT B AR EARE R EREAER], (HBIRAE, MR F IR ant, Sa4EnfaE]
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TRAERRERE SCEL BB A o DRI, ARAERS IR DR S FIRR 6, (NS B i e 225 Mk v
A HABGUIRLIYER Sy ), FHRADITEHSCRIFE TR 5E AU . (HEA T AL
PR BERS BRI LE SRS

12.3 Ih\&

FFE, FHDRE S —TFARENBHINE .

O BEFARPRE (GUD : GUIA BY F LR R X 3 AU AR AR P #F 75 ZEG U,
BRERFHRESHM 3, GUIE N efRA # .

O Tkinter: Tkinter/&— M54 ) Python GUI T EAu, ki HAGH 2,
5 EEE AU E M, RS I TS, (BB TR E RN
KA AR SO IR RN, AT A R PR o

O FHAE: GUITHET ik FHHITIEAE, SRR, F7nT RE 2 m N At e
g, B PRI 5258 ., (ETkinterr, BELA LA IMFEAFRRLY , Wl {di o7
H:bind,

=)

Z, PRAGE T WIS REEiE i S RIGUIL S SN RS B Ry . 76 F—5, IRKE>)
IRZFEFF MR GRG0 7 — DB B




RS HF

SRR S A Al SOAS SO AT S DI RE A BR . 18R, (eI IR 250 , (B AT RBIA T
BUEAMATIRE . VRV BEA EERES H B SEBUT AL, MR ATR B T shelve (S L5103 ) Flpickle
(KT shelve ). ARIVRATBERT 2 X TSR AR TIRE . Fl4n, VAT REAE A 3 SCReidis ot & il
B ARV P S #EASE R, A SECUF R Z RN, A ] A 2 ) i AR 4 214K
P Bra @ M T2 28 R, AR F shelve A (1) faf PR pd s Ay $8 . RUE T (I 5 1) ft ke
FRAMRZ , (FANR BB G EIRE, A By 2 5 TR DO, ERmhr i
WEEFTRE AR E

AT Python s i APL — i H2 8 SQLAE e M An Ak 752X ), I /s Anfar fff FH3X 1~ API
FPAT L EEARRISQL, fefi, AFWFTIEHAL— L H A FEROR

X AR MSC R AV A SQLIE 5 2072 . it bl 5A CBHE % ( fPostgreSQL . MySQL
AT AT I AYSQLIte ) BYSCEY, MUV IXRERS = BIVRTT EHIE AR o WSRARARTSA 1 G &
R E, T2 www.sqlcourse.coml 78 [ _F 8 A A /8, 7] 23 Clare Churcherf 1/
Beginning SOL Queries, 2nd ed ( Apress, 2016 ),

AT A 2 fAT B #E SQLte, (H I SR 4adE HBeiH© . A ZFimAT e A&, 0
OracleflIMicrosoft SQL Server, 45 —26fifi 32 1 HL AT 5E ) IR EHE 4 , 1MySQL . PostgreSQL
FFirebird, A FPython 7 £FAUEE ZE1E 5., 12 [ https://wiki.python.org/moin/Databaselnterfaces ,
Blla et If AR A AR B (SQL) IX—Ff, iBA7 X R &% [ U1Zope Object Database ( ZODB,
http://zodb.org ) |, F&T R 19 ZELEE [ WiMetakit ( http://equid.com/metakit ) |, T fij #L[1)
BEEEPEZE [ ANUNIX DBM ( https://docs.python.org/3/library/dbm.html ) |, #4h, &4 H 25747
AU FTNoSQLAHE %2, #WMongoDB ( http://mongodb.com ), Cassandra ( http://cassandra.apache.org )
FiIRedis (http://redis.io ), iXEEELHEZEHS AT FPython ki [h] .

AT E SR EAE PR ., (R — L S RS LR R A ML SE R 24 1) T AR, B
XIS, 7S http:/sqlalchemy.orgE http://sqlobject.org, WAITERM | 1# 2K PythonXf % -5
ENU SR G

13.1  Python ##EFE API
HImE, A& SQLEWE B nl it ik, HrPRZHA AN A Python%s P i (A4 LL4ds
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FEEL A ZA ) A BRI R ZHEEAR TR AR, B IS B, X L —Fh gk
TR, ARZS S0 o Hat A T el LM T D5 —Fh Sl e o [ R RV A [RI A Ak 1y D)) 5B R B
F, EATHEED (APL) W2ARREM ., Nt dePython B B HAEAE F X Fl ) R, A T— 2]
TR — AR EEHE FEAPT( DB APL ), X NAPIEHT IR ( 2.0 ) /Z7EPEP 249 ( Python Database API
Specification v2.0 ) H1iE X, Mk Ahttp:/python.org/peps/pep-0249.html,

AT SAZAPIR R AN . X BURZUE KT &R 43, A BT DA T i s
i o B RIZAPITEANE D, nI S AT R PEP, 1 n] S [ Python'E Jr 43 A Bk i £ 22 4
24585 (http://wiki.python.org/moin/DatabaseProgramming ). UIHARIT XA~ APIAY 4115 AN %8k ,
I SURNS I
1311 2RF%E

i i 55DB API2.OHEZS (A FEAC IR 206 & = B i, BT TR IAFIE . X
FEAO I, XAAPIBCHHAHR R AT, JoRs T K2 AR RERC & 2 MO R IS ZE LIS
WRES R P RE A I Z RN R A 22, FTRESSLUBORRIST, AR5 IEARZ AN R 1Y AT ek
FEARZAFOLT, — PSS R A X A i, B 20 8 B R SRR RBS 52 19 . a0
RAE, R/RGE AR B IR B 5 L i o 3R13-1LA%, TiX e iht,

#%13-1 Python DB APIEYEERIE 14

T B & i B

apilevel fi JfI ¥ Python DB APIffA
threadsafety B S A 22 AR Ay
paramstyle FESQLAS 1) il B R S 40X A%

APIZ| (apilevel ) Je—DFAFHH R, 8 T HIRAPINUA . DB API2.045H, X%
HAEN 1,08 2.0 WHEREA XA, SULHBRIA S5DB API 2.03f45, LR (&
DB API 1.0, 45 CASET, VXA~ mt h HAMER A FAL, AT E - AREDB API 3.0
BT .

R 2 (threadsafety ) /B2—10~3 (5 ) MK, 0FR/RLERBNREILEA, 3%
IR AT R Z 2, 1 ORISR Y (IR (2 013.1.37), fi2
FORLAE AR, (AR . WERARAEHZRE (FERZBUE O T T REA S
R ), SURAAR DG AR

SHNHE (paramstyle ) Fm SR T2 M IMAIEIE FEA RIS, A AESQLAM HHif A S
., ' format' RRbRMETFAF AR IR E I (HEREAR RISt ), A7EZHH A S B o 5 i
A%so 'pyformat' FnP JRAIKE A HiiS, B IHZCFHum A A Ui, W% (foo)s, Brixse
Python XUt 41, 843 =Fa e feild A 7B 2 ' qmark' FoRMEHIIRS, "numeric' FoR{HH 1
A2 FE B SR T B (P B =S8 ST ), 1M named' 7R i H : foobar X FERYIE X 3R
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ARNTFBE (Hrffoobar B4 ). WARARGEAR SRS KRR, WAL 'S R AR,
ASHIBIENT. R ZI] F A E RBE R AT BESR) AT S AR SO

13.1.2 BE

DB APIE L T 25w, IH/RBEMS SO FREER . SR, XEEFWAIRL T — A2 IR,
PR LAl FH— A exceptHUB T ZR 2 Fh S8 o 49K, SRR —VIERIE R 217, HANMEHIA
KAl Re IR ASRET SCPIREY , ] IARAAR S JEaX e 5

F3-2ULBH T XA S0 2R G5 o S8 DO TR B AR T o A S S 5 (IR
AR, 1S RDB APLIE (FTHHES]PEP ),

%13-2 Python DB APIISEHIF &

5 B TS R
StandardError i e Rk
Warning StandardError % AEF A Tl BB 5 | %
Error StandardError TG SR &
InterfaceError Error 500 (MAEEERE ) A e
DatabaseError Error R A S p AR R AR
DataError DatabaseError SPEAEAR I, AN A A 0
OperationalError DatabaseError B HE e E N R IR A
IntegrityError DatabaseError S RPN RGN, AndE T K A
InternalError DatabaseError BRI AR, ANERR TG
ProgrammingError DatabaseError FH P AR, AR R B R A 3=
NotSupportedError DatabaseError R LR TGE, il

13.1.3  EIEFNEFR

FERIRZ R B RSE, AR T, AT 4 PRI DT s % connect o 31> R
Bokz 228, BASEMse ol T2 IR B4 . 1F 046/, DB APUE X T £13-3f7R 2
B HErER XS HoE O TSR, IR B3R T HES o XSS HRNZ 2 A R

#13-3 EH#fconnectIERESH

B W R EERTE
dsn BARRA B, B OB 1 i S &
user P4, 2
password FH P 2% e
host £ 23 )
database B R 44 Fi Jn8
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13.2.175 IS 26 T 4R 1L T PR %k connect A ELARME 7R 1]
PREL connectilk [l —ANEFEXRT G, Fe7m 2 R BB 1 0 206 o R R SR R 13-4 s B 7 i o

F13-4 EEINRHGTE

B ok & ok

close() KBS, ZI5, RS R AT
commit() PR RARAC WY S —— R IR 0IE ;. S WA AF A
rollback() WIRASE AR TS (ATREAATI)

cursor() IR [ B A TR 2

JiFirollback FTREAN T, B MIFAEATA MBEE AR LR 345 ( B HHE— RINERAE ).
ATFHR, XN RS TR RS 55

D5 icommit BT Y, (HUREWE EAR LRSS, XA R A MR,
WFAAG RIS S5, KSR TAT—— BSOS B P SRR R B A it ! An SRR AEK
FT X — i, NFE RGP ERERTHRAC . HERAS T RS, s TR e S, Wl
YER B ARRT, HEH2 A 8CH . SR, e, 2 A closeltl, FEMXFEMATE
B B[] e o B A

VLB T cursor, BRAITULULS — M. WEARXT S . VM FHIFERR ORI T SQLAT I I A 5 45
B bR SZ R R L, R BT RE R B £ . R 13-SHEAR TU#RAY %, i
F13-6MEAR T IEbR AR

®13-5 MR RENTTIE

& R R
callproc(name[, params]) {5 FHAE 2 WS EOM AR 2 s R B (T ik )
close() KMAliEbR . MG WebsAS T
execute(oper[, params]) PAT—ASQLELE e E S
executemany (oper, pseq) PUTHEE SQLEMEZ IR, BUCERTHI i —2H 280
fetchone() POFA 77 R A 25 R P i N —47; R E 20917, Bk [EINone
fetchmany ([size]) Wl gs Reh 24T, HhS8sizeEBIA Farraysize
fetchall() PUFSIE 50 7 U el A R T 17
nextset() BRI N — SR, XA
setinputsizes(sizes) HF R SHHE LA X
setoutputsize(size[, col]) o MBI B3 T 182 % i XK

®13-6 FHRNRAEM

& R o’

description A5 RN B P A ()

rowcount SERAE TR (HiL)

arraysize fetchmanyi& [0 FIAT4L, BRIA M1
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A LT PR AR T SR VRIS, 847 —28 (Wlsetinputsizeslsetoutputsizes ) WIAZT
W ARXETENTHEAGER, SR AT R PEP,

13.1.4 A

T4 A BN FELE RG] i (E, iS22 SQLALHE i Al BEZEK B T e — e 1 55 F . T T RERS
5IRZSQLEHE EIEM b HH:/E, DB APLE L T —SCkysi s BRI R 1 (] ), FH TR bRRR Y
FHUFME, BIan, ZEAEECRE A 5 A, A R R B A AR A A PR A Date ke A
B, XA RS S P T LB . B MR A 0 SRR 13- 7 BT 7S (AR 3 PR AR
PRAE . AR BB A T2 — . Filn, B PR THe B sqlitessti A T #13-7
FRARIR(E ( ASTRINGEHIROWID ).

£%13-7 DB API#i& if # A4 F k&

& W i I
Date(year, month, day) B4 B W T 5
Time(hour, minute, second) B A e PR X 2
Timestamp(y, mon, d, h, min, s) B A i )k X 2
DateFromTicks(ticks) HRAIE KT 22 oCH dh ik 25 AR 6 3% HBIE X4
TimeFromTicks (ticks) HRAE MBI TT TR I 22 I RP R R 4, 5 I TR (A X 5
imestampFromTicks (ticks) HRAE MBI TT TR I 22 I RP R R4, 75 I TR X 5
Binary(string) BIEALS —HER AT A E R 5
STRING HARFET 48R A5 (HNCHAR )
BINARY iR ZHEHI5] (ATLONGEZRAW )
NUMBER R B
DATETIME ik H 91/t a] 5]
ROWID A TIDS

13.2 SQLite #1 PySQLite

RIGEEE, ATHBSQLEMR FEG 1A BZL, EATT#A R A Pythonfiibl . LR 5| 4K
HBVE R RSS RFRFIBA T, AT EA P RAUR . MF#{KPython DB APIRYME I IAK, Fik
T —A 4% NSQLitelt) /N S 5., B RTE B E ML IR SS #8217, ELnT B F A SC
1, AN ZEAE T B EAEAE P

TEESH I Python i As ( A2.5JF 44 ) 1, SQLite 8 ELALHY, P bRl AL & — 1> SQLitef %
fr s A sqlite3SE B PySQLite, BRIEMIEIASSi1EPython, 7 WIPythonfR n] BEAL X 4
BRI RATREN 223 GE T 13. 2. 1 R R B, WS E RERSIZ 1T, SETCRE &1 %3 PySQLite
FISQLite T &
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AE W RRMER 6 R AREE P 89PYSQLite R A, T AR E BB AT A2 5 R BOP 69 import &
8. HAXF@meHEmIE e, HARMEE A,

Jo R ARAE A 69 % 208 89 Python BRA, 244 % % PySQLite 7 #64% | SQLite 448 &, 7T
M https://github.com/ghaering/pysqlite T %,

Eir @ EREZRAEN Linux R4, RTHRTAEMNELEZE KR PySQLite #=
SQLite, #R4L7T4# A Python A LW LE L E pip, 7 4P, RIE T KK PySQLite #= SQLite
MRARBE, BB THIFE,

Jm R ARAE R 69— #7869 Python A, JU-FTAH £ 4% PySQLite, 4w R A4+ 4
KT, AR FEA Y, P SQLite( (23X IR 7T 4 €, 4ﬁT%Ekﬁ%%T;TM&Lm
B M (http:/sqlite.org ) FIURKAY ( 54K BMATT B HRAERGBRARAE ), THiF
SQLite, R %4 README A ¥ 69 SLAAMCRR ¥T 4% 4 %7 %F PySQLite B, 54 #4423 b

#2464 7 7] SQLite A A= include L, 4R SQLite #-Z K EARMEALE , PySQLite XA ik
T2 E AR TR AR B R B €, EXAEAT, REMFTTHAR T,

python setup.py build
python setup.py install

AR AT A R AT = %F\A B e 8 PATmEE R, e RIAEMETEIT X2
é’]?*i%‘i%l L, ARTT R B A E AR R KRBT H g M, ik kAR &iE include LA
BREA LM T, ﬂul_i&i{b«h“ i B R BEL Z K A, fRi% 3 £ B 3 /home/mlh/
sqhte/current PR BIFT SQLite, AR A k AF T 4% T /home/mlh/sqlite/current/src, 1 &
4% F /home/mlh/sqlite/current/build/lib. % T k& K3t F24¢ A X 312, T H -2 E K
setup.py, EH PR T @XAHRXE X F include dirs F= library dirs.

include dirs
library dirs

['/home/mlh/sqlite/current/src']
['/home/mlh/sqlite/current/build/1ib" ]

FEHREXETF)E, WEONBOLFRARLZER, Red IR,

13.21 &®

FLAJT FHIPythonbrHEZE H1 I SQLite, Tl il T F A sqlite3 R BAE . SRIG, winl Al %3 m
BEE SRS, ik, R RS (T LU SRR B AR sl X645 ); s
FEBSCEAEAE, B AT

>>> import sqlite3
>>> conn = sqlite3.connect('somedatabase.db")

TR AT GBS FRAT R o
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>>> curs = conn.cursor()

AR AT IR A TSQLA ) . PATSE & MG, WARMEN T8, S5 fe sz, X
FEA SR AR RIS

>>> conn.commit()

PRAT L (BRI ) TR AE S R S AR A TR, AN RN E B P I A A XA, 2
R, RV Eclose,

>>> conn.close()

13.2.2 HiRENMIEFTBG

YERR B, FRAG R Q] B — AN /N P 3 35 A BOH T, 50 A 3 1 36 E AR S
(USDA ) M WF5EIRkSs (https://www.ars.usda.gov ) $2HLA0%E . SE A FRABERE T W 2 AH
ARk B 2T A AR, ENZ R R BIAH DG R 4 o 76 X T https://www.ars.usda.gov
i, Bl N8 FResearch P 4% 4% Databases and DatasetsifE AAHR B9 U7, -85 Forp Al s 42
Nutrient Data Laboratory, 7EFT () LI, [V iZAEIE K #4545 USDA National Nutrient Database for
Standard Reference., 7FHL ik NEEHES T FF A9 0L I AT i I SCPF, e MR 20
4R (ASCID) #8X, B HiDownload, Jf T #ibrn@l Abbreviated I 4542 ASCIIS 0] (¥ zip S o
PREsFRAGE—Azip3CF, Ho & —A~ 4 MABBRE V.t SCA S, A — R iZ 3N 2
PDF o QIARVRHA B AS SO, T i FHAB R IH S, FOR R 2R S eI AS

FE U ABBREV.txtH, BRATARE — R0k, FERZMANTFR () 5. BErB
A BT, MXCARFBHPABOR TR (~) HHFERRERE ., T — i (s
UL R 75 A )

~07276~"~HORMEL SPAM ... PORK W/ HAM MINCED CND~" ... "~1 serving~""~~" 0

BRI RER AT T B, Rl line. split (") BIAT, A0SR — PR AR F4F 4T 3k,
PR AGE B R — A7 d, Al field. strip ("~ ) FBOLN A, W FHAL 7B (RIgs
FB), ffiHfloat(field) SEREIRBOLNE, (HFBOAZ BRI EIX RS, A58 TR TF K —A~
Y, XA ASCISCH R B e 40 SQLEME &, HIHRBERS P T — L8 A Bk 1A if) .

FE O IATHRPREE, REBAEAZN., A X EPython PR R HIEE M T w6, H5
B 526%

1. QEH R EIEE®

BRI RGE R AR, S SRR SR SR — D — MR . RIS
FEF—UC, AT e SR A EdE IR (SCFABBREV.xt ) $U7EMGS T, Ak fRE BT BE
I ERE.

FRASE B 13- 1T 7R R T B — 4 S food I3 ( HP A & — S8 43 I 7B s BEHOCiF

%
A

55

.
=
&
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ABBREV.txt X HiE A7 704 (fdiF T B s convert i & 4T #EA 743 BT RS BOl A 7464 ); 18
1T H curs . executes kA T—45SQL INSERTIEAT], MT%?&*E'J@%/\?@E@*

W Wnlffifcurs.executemany, FfIEHRAE—A513 (Hg A& DB SO EE B BT
AT e BUXBINT, XFEMOEEERA SR, (AR i it 45 22 & P /IR % SQL &R
g, HERA RN R

RIZEFE13-1  HEIE T AZHEZE (importdata.py )

import sqlite3

def convert(value):
if value.startswith('~"):
return value.strip('~")
if not value:
value = '0'
return float(value)

conn = sqlite3.connect('food.db")
curs = conn.cursor()

curs.execute("'
CREATE TABLE food (

id TEXT PRIMARY KEY,
desc TEXT,
water  FLOAT,
kcal FLOAT,
protein FLOAT,
fat FLOAT,
ash FLOAT,
carbs  FLOAT,
fiber  FLOAT,
sugar  FLOAT

)
")

query = "INSERT INTO food VALUES (?,?,?,2,?,2,2,2,2,7)
field count = 10
for line in open('ABBREV.txt'):
fields = line.split('"")
vals = [convert(f) for f in fields[:field count]]
curs.execute(query, vals)

conn. commit ()
conn.close() m
FE O ERBEE3-1F, 4R RHORA A qmark, B4 A 19 5 RARIT F B e AR A 692
08 #9PySQLite R A, T AL H AL A FHRAFIT TR,

HRiB XA (SCPFABBREV.GHIE AL TR — N H 3% ), BRI — 44 Hfood.dbAY
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SO, e R 2 P T R

R Z Z 2R (A RIREA . @S printifm &,

2. BRFABLER

ot e TR A AR T iy . B — AR HIF BRI — bR s EHIT7 kexecuteffifTSQL
A IE W fetchal 155 5 A IES R . IV 31322 — MR, Bl e 172 80%
Z—"SQL SELECTAAF, JFLAC b 2R B RFTITEN R o ARATFE A A7 8T X EL2is
Te:

$ python food_query.py "kcal <= 100 AND fiber >= 10 ORDER BY sugar"

BATXMNEFRS, RATREA L T — @ SE—1745 ., AW T (raw orange peel ) 115
ATARE I o PRSP R B DX AN BL AR S AIAS A Tkt ARG I s
UL, JHf ANone AN JE0RAR B K . ke, AREAT AL T R i A9 21 -

"kcal <= 100 AND fiber >= 10 AND sugar ORDER BY sugar"

XESRAN Y sugar 7 Befd & LB a4 IR AR B97 T o S0 SR 1A -t 1 24 i ) s dl
JE—— LR AP 5 04T o

PRVT BEAE 2 FHIDI R R B i 92514, anfidi HID 083234 2% Cocoa Pebbles., [ 82 SQLite
A BRI D7 AR 2R, 52 b, AR NERR T A BERR RS T AT, PR e A
Python APLZ [APH PR T—SEREHAIIG AT . e, XBCA A, (B HIIDI R nTRE i@ BRRML. 4N
RAREEHEH 08323, EAFBUR I 8323, HEM BRI A FAFH "8323", R AAFLEMID,
TERXBELL T, ATRERIZ R AR IR, A RPUX RSN HZJCH BT 5 (BARARAR /N
L, AERE PR IDBCE A AT HI 08323, AN 2 B A ] L
REBER13-2 RanddiE AT (food query.py)

import sqlite3, sys

conn
curs

sqlite3.connect('food.db")
conn.cursor()

query = 'SELECT * FROM food WHERE ' + sys.argv([1]
print(query)
curs.execute(query)
names = [f[0] for f in curs.description]
for row in curs.fetchall():

for pair in zip(names, row):

print('{}: {}'.format(*pair))
print()

e IARFBRAA P ARLERBMAN, FHEEAZISQLEH P, ERAZA F LR MA KR
TS AR, A, K, AR A A AN B F 09 SQLAR AL A B IR 4K
VST —FpE e sk 5 X, ARASQLIEANK F, F R R HIEE (AR HE A
AEATARTG ) RELERAER FIMANG “KARE" A, BRIERFTEAME GRS Lo
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13.3 IhZ5

AR FE TR B T AT ) 2 5 O ZR BRI 2R 58 B A PythonFE P . Z T U B N4, &
A ANRARE AR T PythonFISQL, FARZS %) R U1 Z I HE 42——Python DB APL, T MIEAE
AL — LR

Q Python DB API: XAAPIE X T — N BARIAREIL L T, FTAT B e Ao 25 S AR R b 5
WIEE, XikwmEHHEZ AR ENRRITEAS)

Q EE: SN IR B SQLEE B EEEN, 1 % cursor n] MIEESRIHIFhR . FRiA
Al R GO s R F 55 . SRR RS, DG T,

Q kR Wb THUT A MAER SR . R TR A LR, B — R L (4
) 17,

O XKBEMFFRME: DB APHEE T —A5E BRECRIRRIRIE A 2 PR . A83 pR AU A0 3 H A
BTG, A R B XT S MR T 2R R BV FERYZE A, NSTRING
NUMBERFIDATETIME ,

O SQLite: XZE—A/NMlRiR AXSQLEHEE, rifEPython& 1T HPythonfl e %%,
Hifsithsqlite3, XAMHARAEEEN . 2 FMH, HAZSREELT MRS

13.3.1 KENBRIFRE

. W
connect(...) Ve BRI R e et 4

13.3.2 Fis

Fe AR PR FURAR S (TR ) KB MRS B 24U . IRZ KR
TR GEHREL T 15— AR IR, SR e F—FEihe .

D ph%lconnect 1S LA 72 T 5+




F14E=

W 2% ¢ TS

AT AL 7R 1] Anfal (i I Py thon ke 4 5 AR5 =X A FH I 265 ( An BRI ) R ST o Python
PRAL TR KA S PR S RE, AR ZESCIL T WL 28 B LA S T ik SE M 4 2, LR
RS LI TR T IB R, hJCHs OOl i 4 AL LU IR, 538k, XEFAT S Psls =, nf
REA AL EREAT T RS, (A5 R WARES 7, T R Python AR B A B I H (1) £ i =
( WA ATETTE A ) AP AR BRSCA SO rh, ARAT BB T X — A5 ),

Y FPythonf2 b M 2% T HARZL , X H HEERZEHA 21 BN D68 . ZEAS 1AL Al e 7
X RER R, BN, S 15TRAHE T ) Web A 48 g, AR JE A28 LA H i
T B AR SE AT 55 o IR A ML T f# Python W 28 B , HEXZAAR I 52 John Goerzen ) 4F( Python
W25 e e ), HpIEE R e T 3,

ARFE T SRR Python by v 22 i) — BE R 25 55 . SR 5138 SocketServer MIAHCAYZE, FEA41
A3 (Rl B Ab I AN E RS A . BeJm, TR b U —15i Twisted , 32— M HPython%w 5 ¥
KRRIFIIMESR, DREF 5 M.

EE eRRGIT I ELET AN K, BERTRES A THEHMEE T, EA
TREA L, SRR R M AR KGR, ke A Python TR,
LI, mRBGXEAXLRED, RELEAFNAKRELERYT, R, FRiEE
092, ARATERER] M AR R R AT %, BEEAR A TR MR R At (R F 3L
RH et ),
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FRUEFE AR Z M2k, Hifl i 7t A/, A5 S W28 He I b T B R A P25 1Y, (HA
AU HS SR SR AIIEI), A FRAS AR 2 LA 1o 0 45 A5 5 A EE . % HEURS Pk Ak 1T
U T4
14.1.1 #1&R socket

D £ G T i — A FEA L B 3E T (socket ), EHEFHA [ R—AMEEIHIE, W4 —
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AMRRT o LR TR T CGEAE AR ) AFEETHEALE, SR %GR
TEPythonH', KEELLE ImFEABEe T A isocket i 3AR TAERHE, NS EZLTF HIECH,

BT RS IREETME P mEET . QRS SEET R, eSS mERIEKR
IR, kR, ERTEREAWIZE L ( TPHhE RIS TS 2060 ) AR MERT, HRNE i ey
W, BEfE, &P um MRS AR s T .

& P iR A SRR B LIRSS A AR Gy 2, TR IR S5 A A M A Bl S A PR P it
B, AN A P i LR, SERUTESS IS B I, AR TS JE R4
Al i F Socket Server 2 2 Fll TwistedHE SR HEA T IR 55 #h s 4 FE2 o

BT RER S socket P socketRIYLH, LB ERFRHRZ W8 E A58 — A -Huhbi%
( BRIk M socket.AF INET ); W EIET (socket.SOCK STREAM, 2RINIEHE ) W EAIEMERE T
('socket.SOCK_DGRAM ); HIMSL (i FIERIAEORRLT ). QI EERE TR, AR SEL.

IR 45 e R F AR 7 kbind, BRI e ListensR B E i MlE . R, & P T
SRR RIRS 25 T, BRIk connect IR LR R 5 vk bind 8 2 iy MLkl (FEIR S5 45,
AL FH R #socket . gethostname RICY HTHLAS A EALA Do 1X B Al & — 08 (host, port)
focd, Hrfhhost/ZF M4 ( Wlwww.example.com), Tiport @5 (— %), Jriklistentk
Z— NS IMESS IR B (AR 20 2/ e BAS Hh SRah . BiR X4l
Ja AR a5 ),

M55 a B PG IEVTG ,, B2 % P imiede 7, O Jrikaccept R ey . =X AJ7
DORBEIT (S8R ) BIE PRk bk, SRIFIREl—AMH8 8 (client, address)Byocdl, Hr
client/2— &P ImERT, lMaddress &R MR HLhE . RS 2568 LA A3 i 77 =0Ak
PR P ez, AR5 RO Faccept MR S RE B B2 21K o 308 H = AE — D JCBRAE A 58 i o

AR REZRWRSBHETY ARG MEE (RF) MEHEZ, £143%, RAEFEMEE (F
¥ ) MG HARFH], AR LTI EAERF A S AE P,

MAEEEE, EEFIRMET AT sendflirecy ( Frnreceive ), A EEE, AT
Pesend R —ANFAF 8 BHICEARE, " Hrecv T8 @ 2RI /DA OB . IRAS
W eIz A8 E A 2B, 10242 AN FE

RADIE BL14-1RN4-2)80R T B f B0 % P I e P FUIR S5 25 AT o WERAE Rl — B LS Lisf e ]
(SEisfTIRSTET ), MRS AARPHATE — SRR RIS, RE% P PR TENE MR
S5 2B LSRN T 8. o TERSS BRARAEIBA TR, WA T 2% P i o £ P i B Sl b K gethostname
W B IR S a AR EHLA , ATl AE W 6 il 4L LSS s T X AT o

FE TR TEE R R, ELinux RUNIX R %P, §24 F 52 [ AR 4642 0 1024
AT agss a5, X5 5806058 0 ZAEAFREIR SR 6, Blde, 3% 2 8045 WebIR 535
8. A9, BACHHCIFILREBE, TS5 F—KatR 4 aes AZR 45 Rk
R (BN, TREI Wik bR AR 8 ),
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RADFR14-1  HFEPAIRS 2%
import socket

s = socket.socket()

host = socket.gethostname()
port = 1234
s.bind((host, port))

s.listen(s)
while True:

¢, addr = s.accept()
print('Got connection from', addr)

c.send('Thank you for connecting")
c.close()

KABEE14-2 A% P i
import socket
s = socket.socket()

host
port

socket.gethostname()
1234

s.connect((host, port))
print(s.recv(1024))

A K socket WEETEAR(E R, 1S “PythonES7% T L) K Gordon McMillan# %5 (14 3C
T “Socket Programming HOWTO” ( http://docs.python.org/dev/howto/sockets.html ),

14.1.2 &3 urllib 70 urllib2

FE A I 28 P, urllibAlurllib2 i] RERA Al A, BT E/RBERS 8
BE ER RIS, AR LE SO TR L —4E . RS — RS R EOR T, S LTl
i —BEENAT (URL) A8 [ TSI EVE MR A o AAREX Rh DI RE S e re 2l 5K
i FI#R R AP Y ARAT N R L PR IUE BT A 3h A s

BEHur1LibMlurl1ib2 (I REZE AR L, (Hurllib2 B hf—2b, X FRBAAY T3, urllibsisis
o WRTESLIHTTP Sy ik s Cookie, MEiZn S AT A AL, urllib2m] fEE T
U EEE

1 T FmIE

JUT- 07 DARFT I A M SO —REAT IR R SO, 2200002 HRB i T ORI R A P A B
urllib.request " AP %urlopen, 1A Zopen (Hifile ),

>>> from urllib.request import urlopen
>>> webpage = urlopen('http://www.python.org")

UARGEAER) T 2%, A Fwebpagedf L & — N IBIT S FRIN R, X0 R 5 M Bthttp:/www.
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python.orgFHICEE

FE BALABEMOGEILT LR R urllib, 4% F vAfile:4T 3k 9 URL I 9] A A%, 4w
file:c:\text\somefile.txt ( F| % T F R AL #4743 ),

urlopenil [ R FSCAF IS 32 F5 ik close . Tead, readlinefireadlines, iff ik
A,

B RN A Fr T R 0T H B About A XTURL, AT FHIE IRk (A SRIE W3k X
MTEAE S, HZ010.3.877 ),

>>> import re

>>> text = webpage.read()

>>> m = re.search(b'<a href="([*"]+)" .*?>about</a>", text, re.IGNORECASE)
>>> m.group(1)

'/about/'

AR OBR, WRIAMTAAET T, RTAE RS B8R 69 BN FE X

2. SREUmAE S

PR ur LopeniR [Bl— N RRIFSCAFRIXTEE, AT 2ol . An SR 2 bur LLib B AR T 20,
I HRIAAA e — A SO, Al Hurlretrieve, XA~ BREICRIR [Bl— 2 FSCPFA R
%, MR Bl— MR (filename, headers)yucdl, HAfilenamefe AN UMK ( HHurllib
FIShEIE ), TMiheadersfd & —SeA7 IR SUAFAYE R (X A2 Giheaders, AIARRAEEE IR A
T, IEEA Rurl bR SR i #r fRurlretrieve ), WISRELS 2 RIATE & SCi4 44
TS AN SRR B

urlretrieve('http://www.python.org", 'C:\\python_webpage.html")

BOR R ECPython B W Y 3£ 0T, I HAFAE E] SCHFC:\python_webpage.htmlH . QISRAREA $5 7E
M4, T ERRIAR AR AL E, W]l e opendid TIT . EMIHIZERE)S , ARAT RERERS
HMBR, DASe o RGBS ) o BE s X PR IR I SO, AT ek turlcleanup HANER BT 248,
R ATTRRSE I 2 TR,

— LT

BT B URL i 8fe T IAFI), urllib B34 T —3 A T34E URL #9324, 4o
T (X 2REARSS URL f= CGl %4 — = ),
O quote(string[, safe]): Bw—ANFiF$, L PHA AR FF (EURLY A H%HE L
W FHF) HREOE A STURLAIF A (dnd~2it HU7E ), 4o BB 688k F 40
FH € RAEURL, XA, Bdsafe 2 —ANFHE (KIKA'/), @R BBEH
R HAT S A6 AT




246 F14F MEmAE

O quote plus(string[, safe]):
5 quotea K.
5 quote plustaA .

Froe st (ZoF

Q unquote(string):
0 unquote plus(string):

urlencode(query[,

doseq]):

KL T quote, A2dY = AAHe A s,

) KRB EEMmATEHTE (F 4 (key,

value) ) ZHAR09 -3 2530 A “BAURLS ™ A%, IHGFTHETA TCGIE# T (3%

4% B3H A Python 4% )

14.1.3 HibiEik

AL, R 1 X EIHEREESL, Python/ESF T iU SR Z 5 MZSHIOCHUBEEL . % 14-1
FIH T Pythonbr it Hh A — 26 5 RIZARSCARE DR . IEAMZZRAE Y, A7 SR 7EA 5 A H:

(LR SR a pit
F14-1  FoEEP — L 5 XA
RS R
asynchat AErhstasyncorebiag (S 245 )
asyncore S ERTAL T ( %ﬂ%%ﬁ )
cgi HARICGINF (B IB15% )
Cookie CookieXf G #fF, FEH TS
cookielib % FiiiCookie L HF
email HLTHECE (BAEMIME ) 3CHF
ftplib FTPZ /il e
gopherlib Gopher% 7 Uitk
httplib HTTP % J it
imaplib IMAP4% J1
mailbox LI RIHEA RS 20
mailcap 18 13 mailcap SCFi [ MIMERL &
mhlib DI MHHRAE
nntplib NNTP% it (S ILE523% )
poplib POP% J' b e
robotparser AT WebfIR 55 #5robot 3L 4
SimpleXMLRPCServer — MR BAIXML-RPCIR &5 2% ( 0273 )
smtpd SMTPJIR S5 A b
smtplib SMTPZ S 1o
telnetlib Telnet% J Ui
urlparse JFf#EEURL
xmlrpclib XML-RPCZ J1 o3 (2 WER27 %)
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14.2 SocketServer X FExHy

MIATITTTHL, G faf B B IR G5 a P AHE . SR, W ARZEE A IR SR 55 4%
SR B TR S5 AR . B Socket Sexver /e b PRSI IR 55 ARHE SR M B A7, X IMHELE 4
BaseHTTPServer, SimpleHTTPServer, CGIHTTPServer, SimpleXMLRPCServerFIDocXMLRPCServer 4§l
S5t , EATTTEREA R 55 as A REAT Easim T &R IEE

SocketServerfl Fr4 AR MRS #5 . TCPServer ( ZHFTCPERF I ). UDPServer ( ZHFUDP
BAERERLT ) DLSEMER ) UnixStreamServer fllUnixDatagramServer ., Ji i3 MR AT BEA 2 E

il i Socket Server s IR 5 Ay, KER M CASERAL THrR AL g b 45> i 55 ae i3 &
P BRI, FR SE B — AR AR, TR A A B 5 ok ab B R . Bk
R PR 2L 7 vk M Tt FH A IR 55 25 SRR BRAR 1T 255 38 W] DU BB sR A B AR IR A 1 125,
LR S5 f i FH—2H [ 58 CAAL Bk . FEARTE SR AL BEAR P 2BaseRequestHandler ¥ AT AT 54
BRI —A Tk b —— R S # I Jr khandle . X7 5 Al & P self. request i 5[] & f7
U, UARACEEA R (T TCPServer AR FTBEANIL ), W ffi fStreamRequestHandler?,
AT I EN:: self.rfile (T ) Fiself.wfile (HHFE A )o VRATE X AL
TR GRS P i fE

HidtSocketServeri® L SR Z HABRIZE, BATHHTTPR 55 a4 HEA A S HF (Anis47CGl
JAA ), PLEXML-RPCSZHF (GRAFAEE 27 TE ).

PRI F14-3J2 AR I B 14- 1 I 2 57 JIR 55 #5 F Socket Server hig A, 7] 5 4RA% I 5L 14-2 7R
(% P o IE] TAE . HTERE, StreamRequestHandlerfi S AEMH S8 4L A HOCH . Ji4b, EHL
2 FORIBATIZIRSS AL,

RIZFEH14-3 FHTSocketServer M i iR 55 #%
from socketserver import TCPServer, StreamRequestHandler
class Handler(StreamRequestHandler):
def handle(self):
addr = self.request.getpeername()
print('Got connection from', addr)

self.wfile.write('Thank you for connecting")

server = TCPServer(('', 1234), Handler)
server.serve forever()

1 KA SocketServer FTEANME B, TES 6 “PythonES % F” L) KJohn Goerzenf) & 1E

( Python M £ e H it ). u

14.3 ZNEE
BT THE B IR a8 it 7 RARE R . ARERIN AL B Z2AN % P i B 5T R . W et
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SRR, e s IR &5, AT EERE R IR A B 2N B

REER AN ERE N F B A =R . 4 X (forking ). LRFRIL MR A T/O, il id 45 & d
SocketServer IR GRS 4025, R 2 LM LA AR L (S ARSI BL14-4F114-5 ), R
A R e SRR AR 5y S5 . BRI, BT SCAA RS . 0 X IR IR 2,
HAER PR 208 il pga A E: ((HRZR P ii s, 2 AR UNIX A Linux R 48 H 93
FIRE . WRRGEAZANCPU, RCRHE R T ); MR REH kAL, X BEARAGHE
CEE(R] L, L R Anfar s A s sy =

SXMERERMTA

TR AT XA, AR ER G HE, mIXARFE ) mA RIS AT E FFH ek 445
T#AT, BAEABREAA ATHNAIA(ZEF) ., RRGBEARE, FHHEAT
BAZ, e RARAA L DK, THREMNAAFATYEFTEH: o LRFELE A4 e Z— A5
X, RARBN AR AEG T H(R ), PrEatRas A b el R RGH2E R T8
A A R forkey B EME ), BEHEBHAITRE 9RE. (R Rk, AARLGUEFFGF
W, AT ik ARSI SN E A A B L2 )

EHXIRGB T, STENEP mEE, Ay XelZ—AFitf, KhEgsl
TR, MTRENTARE AR, B RIERERE, THEAZRE, T4
ARG RAZIATHIEST, ARE PR AT FHF,

ETFoX s RAaFTRES (A5 ket RAGLIAA A THAE ), TA B —Fik
HE: BN, GBRABRSHARE(THE), AL TR-AMAEFFEFNE, BRI T &
R FR, A2LFRT — AN s A TEABEFTAL, RELMARECI R T HNKE B
BB R —R I, TUHIIRRL, XEFAARETRY M, EARBELAA(RIEFES
#yWindowsR b ) W, 69k L SAEF P, BRI FAFH AT TR, R
PR AL IR RIT GG ) 9, 4 SUT AR R AR A A

KR, RS oAy AT, AFRET ., EAT P, BABET Jdcelectty
Wl 7r %, 5 —FPilt o & AZAn o X0 Jik 2 4% A Stackless Python ( http://stackless. com ) , €&
— AR A8 Hrik T R AN MLAE R Bl LT X M8 69 Pythonsg A, € I — R E M T ERGH4TH
X, LABEAE, LTWHEELAENEZAESHE S, flde, “ZRITAALL” (EVEOnline,
http://www.eve-online.com ) JA Stackless Pythonfi £ 42 A4 H A T3+ 64 8 P 3R 5,

EEARN ERFEAFFTVOFE— 2, H I RKPH LA select P 45 F S select (¥ 2
1432F 488 ), ARREFHRT . Fi209E, AR TEAFFVOWHBAER, LIRiksd
I R ey A R T AV 45 60 3R K AU L ARERRRE T —AXAF A RIER, bk
asyncorefmasynchat 28 s,, & %24F 31k, A3 )e @itk ) Twisted 2 — AN 3E 7 58 K 49+
T B HARAELR |
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14.3.1 £ SocketServer SCLIN 4y X F1ZkF21k

il FHHEAE Socket Server 73 UBRARE AL 55 vl T B0, JLT- AN ZALATARRE . AU A
14-4F014-573 5187 1 Anfa7E ARG 15 5 14-3 s Y I 95 e Th S BLO» ORZ AR A . A4 77 ihandle
e EARAI (6] A BRI T2 5, 2 SURNZRRRAE A RESRIEH B . R, Windows RN SZHE5r X o

KBER14-4 7 VRS

from socketserver import TCPServer, ForkingMixIn, StreamRequestHandler
class Server(ForkingMixIn, TCPServer): pass
class Handler(StreamRequestHandler):

def handle(self):
addr = self.request.getpeername()
print('Got connection from', addr)
self.wfile.write('Thank you for connecting")

server = Server(('', 1234), Handler)
server.serve forever()

KGER14-5 KBRS &

from socketserver import TCPServer, ThreadingMixIn, StreamRequestHandler
class Server(ThreadingMixIn, TCPServer): pass
class Handler(StreamRequestHandler):

def handle(self):
addr = self.request.getpeername()
print('Got connection from', addr)
self.wfile.write('Thank you for connecting')

server = Server(('', 1234), Handler)
server.serve forever()

14.3.2 {5/ select #0 poll LIRS 1/0

MRS5S % ok [ & v BB T RER TR 4 . QR T UMZ AR L, X
UAIE R RO — AR (e ) S felldamt, HAbERE (Zefi) PTARSL AR P, SR,
Ty — Tl AL B F AR AR I i o AR IO AT T, RS TR A P A A
B RITT

XHEMES asyncore/asynchat (S IL5524% ) FiTwisted ( ZUL14.475 ) REU Ak, X))
REM I 2 PR %I selectBipoll ( WIER RGE ST ). XA PR Tt selectr, HrfpollAY W]
fgavEs s, (H A UNIXRGSHFE (Windows AN S ),
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P& selectdiesz AT S ECR— AT 28, P = ASHC S, A2
WOt ] (AR RD ), SRS FPEI AL S SCPHMA AT (BT DUR IR R 7R [m] 5L
PR T 2 fileno ), FORIRATIEAESFFFANERE . X =PR8I 3R s 2k A )
PABCKRAESER (FRRAE) MR WERBA IR E N ], selectREFHIET (RIZERF ) 2IA SCIHH
RAFHER LS s WEREE TR E], selectRfi ZBHWHE & RURMEL; UNSASHEIS IR N %, select
KeAWrEE A (RIRBEWT ). selecti& [l = A5 ( RI—MKEE3RYTTA] ), Hh Aol &
HARZEL AL TE S ARZS B ST R AT o AN, 1% 1815 — S P8 6 35 A Rl o 2L ) B A i
NSRS o

X LEFPBIL AT AL X GE (Windows AN SRy ) ST o AU B 14-6 078 1 e 55 A i ]
select R N MEHARMERSS o IR, RS dv Btk LB T select, ilselectREMSTEA BT
BRI R G T o) AR f— R H SRR, Rk B & s B B AR A TED ok
LTI, AT telnet B IERIE, HUnlidid S — I T A T B0 P ke i) B AR L
B 2Hfl telnet @, ZABIZM ST A e b, RSB REMB IR A B2 ot (SRS fi
SRR A P Im A ).

RALEE14-6  fii il select AT ELIIR 5 4%

import socket, select
s = socket.socket()

host = socket.gethostname()
port = 1234
s.bind((host, port))
s.listen(s)
inputs = [s]
while True:
1s, ws, es = select.select(inputs, [], [])
for r in rs:
if r is s:
¢, addr = s.accept()
print('Got connection from', addr)
inputs.append(c)
else:
try:
data = r.recv(1024)
disconnected = not data
except socket.error:
disconnected = True

if disconnected:
print(r.getpeername(), 'disconnected"')
inputs.remove(r)

else:
print(data)

J7ikpol 1 FE K teselect 5 %) o A pol 1), ik Bl — e ifix 5 o /R Al 7 iiregister



143 % AEHE S 251

[ XA X G A W SO AT (A& i filenofIXT 4 ). MG nl i i unregistentE A TN
Bo dMXIS (e ) 5, ATEMHE I Epoll (‘B2 — Al kAT R4, XORHR
[l —M2 5 (Fd, event) CZHMYFIR (WHEAZS ), HAFd R SCHHARLT, MeventiE A ERH
eventse— MU, XEWE TR — A, LA M AR S, A2 Hselect
B R RN e, MR14-20R . ERAERENAER N (RS RA THN M), [T
T XA A 528 (8):

if event & select.POLLIN: ...

R14-2 selectiERAPMBRIAFHES

- #oo&
POLLIN SCHHR AT A T B R RS
POLLPRI SRR AT b T SRR B 2
POLLOUT UGN E AR B0T T A
POLLERR SRR AT B T AR
POLLHUP R, EHECHIT.

POLLNVAL TeROEK . TR

ST B 14- 708 Fpol 1A e select B S T AUHSYS B 14-6 T 7n 55 e o TRUERL, AT
— MRS (int) BIEHET X RAIWGT (Ffdmap ).

REBER14-7  fH Hpol LA AT HR IR 55 2%

import socket, select
s = socket.socket()

host = socket.gethostname()
port = 1234
s.bind((host, port))

fdmap = {s.fileno(): s}

s.listen(5)

p = select.poll()
p.register(s)
while True:

events = p.poll()
for fd, event in events:
if fd in fdmap:
¢, addr = s.accept()
print('Got connection from', addr)
p.register(c)
fdmap[c.fileno()] = ¢
elif event & select.POLLIN:
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data = fdmap[fd].recv(1024)

if not data: # HA #4% --EHEL XN
print(fdmap[fd].getpeername(), 'disconnected')
p.unregister(fd)
del fdmap[fd]

else:
print(data)

H Kselect Mpol LI E AN B, 1S “Python/#5 % FM” ( http:/python.org/doc/lib/
module-select.html ), 54b, FliEARERER asyncore Masynchat AYTEACHS (3 T4 %A Python
3 Fasyncore.py Fllasynchat.pyd1 ) W AEFRFSf 3l .

14.4 Twisted

Twisted,2 Fi Twisted Matrix Laboratories ( http://twistedmatrix.com ) JF &/, XE— P EHIR
BfPythonMIZEHELE, Bl oS LRI TT A1, (HIRBEA M Z8 B8 . FE TwistedHr,
PREESL IS IART , MRTEGUL LA (25128 ) h—FF, 25 I, Twisted 52145 H
IGUILEAL (Tk, GTK. QtFlwxWidgets) FL3RACTCLE

AT — U A&, HER W] i Twisted 52 B — 2L 18] B I 28 G AR T 55 o R Se it
AMEEIE, VRIS Twisted 3CRY ( AT7E Twisted M #831, XAS iR AR 2 HABAEE ) K
M A M e . Twisteds— DINREIMILF= 5 AUHELE, SCRFWebliie 55 d FI% F i . SSH2 .
SMTP. POP3. IMAP4, AIM. ICQ. IRC. MSN. Jabber. NNTP, DNS%:!

EE HBARPIN, LG 1E 692 Python 28F 4 A6 A Twisted 9 431 o) 4k, 123X ANAE J2 A Ak ok
A % o) ) HE EEARAS AL B Python 3. A G & 694X AL 715 & A% Al Python 2.7% 5 49,

1441 TEHHZLE Twisted

Twisted 2 RAEH A5 . B G, VilnlTwisted Matrix 3} ( http:/twistedmatrix.com ), JfE
AR —A N B, WIRARE A2 Windows, TEMRHE VR 8 F APy thon MU T 250 W Y 2%
FEIF o WUARVREE TR R AR E RS, 15 T AR SR, CInsRARGEH] 7608 B4 Portage |
RPM. APT. Fink#{MacPorts, FJ 5 T #If4 % Twisted, ) Windows &4 e & — MBIk i)
WS, AR, SRS o] e B e, (HAR RS f iy, e P ag a4y
BT M (S tar, PRI FEAIERSOFE gunzipakbunzip2 ), RGBT
ZKDistutils,

python setup.py install

XA ZBETS i F Twisted T
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14.4.2 YRE Twisted fR% =

ARFER S 1Y & R BT IRSS as AR H W, KA et & B n 6 Er, T & Homnis
FERHEE . BT SocketServer IR S5 #n A — MR NHUIESS, T &REEI- B EEA #
FRRLIY, (HALPRAL P A0 U e ORI . Twisted (55824341 3T18 YHE S asyncore/asynchat
— ) R R T HOR L . BTSRRI IR 4%, RSB T e A b SR -
AR, ABAERE, &P BT g (LR Z HABR R ), LRI EREACSE I
FEfli o SRS, e “FARBR” S0k, BRI TR Z AT 0 A B oIk 4
THEE”

FE A —ANTwisteddF A A AT AN, Aisk 2 2ER 3t £ ( deferred ) F=2E 1R $47( deferred
execution ), A % iX 7 @7 47 w4 B, H A0 Twisted X A% (8342 “Deferreds are
beautiful”, X7 7 Twisted X% ¥ #9HOWTO R & F 4%.2] ),

FAO AR P R AE B . RIETTEE— T, ERe AT % 42 B i ) ik A
B PRI % o AR AR HARR 2 o RS2, ] i Twisted F 45 9 T —— i B
twisted.internet.protocol H ¥ Factory 2K, 4 'E H & LM XET, KRR twisted. internet.
protocol H [{JProtocol /E MMZE . A iR FIRAT, F 8 I Ab BERR T connectionMade; 4%
HTE, CREE F connectionLlost, R H & P v A il i Ab HEAR P dataReceived UMY . 4R,
PRASBEE A Ab PR MR (1) 2 7 g &2 6 8508 o X T AR S0 F XS S self. transport 72, B
A& —Pwrite rik . XNXEEA — A client/@t:, Hrp &% Mimihl ( EHL4 G ),

FRASTE B 14-8 2 f AT B 14-6F114-7 7R Bl 55 1) Twisted AR o (R AR IA X > Twisted bl
AL RS . TEX AR T, B i TAE: 2 sififbractory, Jf
B HE Mprotocol,, TEEHEEZM MR ML (X BUE—A A XML 5& P il fE o

ok, JRGMEWTEE e T, LR TSmO Gl A B R . Sk, PR TSR
reactor MY BREListenTCP, )5, H T reactor TR Erun)i i R4S 45

KHBEER14-8 i T Twisted I E (14 fa] LR 55 2%

from twisted.internet import reactor
from twisted.internet.protocol import Protocol, Factory

class Simplelogger(Protocol):

def connectionMade(self):
print('Got connection from', self.transport.client)

def connectionlost(self, reason):
print(self.transport.client, 'disconnected")

def dataReceived(self, data):
print(data)
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factory = Factory()
factory.protocol = Simplelogger

reactor.listenTCP(1234, factory)
reactor.run()

GARAT P telnetiE 22 Bk R S5 2 LMEINAE , B TH TR A — 7405, B mabiuk
TRPERZE, RAHf Hsys. sout.writelliAJEprint, HERZHEHR T, KA GERLEAFRGE]—
17, MARSRIFEENEE. A, TS5 —HE N, REXIRE Y, AP FA—1 42
HEXFR I RE R BLALZE . #iHttwisted. protocols.basicfl & JLANHE LA TML, Hp—A-5t &
LineReceiver, B 2EFL T dataReceived, FF7EEFWE|—347 )5 M S AL AL lineReceived,

B BAKEHIE S LA lineReceived ( BAR M LI T dataReceived#yLineReceiver )
M AN, ST4# A LineReceiver & SL#%9 F 44 4L ¥ 42 FrawDataReceived.,

P B Wi LineReceiverds B TAEAR D, WA L 14-9F/R,, WRA B BT T XN RSE
SRR, B R BT RMER T . Huii S 2, M Hprint NREFF AR AN T

KEGER14-9  (FHIPMY LineReceiver it 5 Y H &R 55

from twisted.internet import reactor
from twisted.internet.protocol import Factory
from twisted.protocols.basic import LineReceiver

class Simplelogger(LineReceiver):

def connectionMade(self):
print('CGot connection from', self.transport.client)

def connectionlost(self, reason):
print(self.transport.client, 'disconnected")

def lineReceived(self, line):
print(line)

factory = Factory()
factory.protocol = Simplelogger

reactor.listenTCP(1234, factory)
reactor.run()

BBt , TwistedfEZR D BE L IX A AN E L L . WERIRETER AL T, W21
Twisted ™3} ( http://twistedmatrix.com ) AJ7ELSCHY

145 INg5
AR EMA R T APy thonI MR AR v, BERRMBFIT ST T BUAH SR AR fiiks . ik
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B—Romik)a, RTTRET B R AR . R HRA TN AR — L 10,

O EEFMESsocket: BT () REEEIE G SEE, SMEET e E
L AT o B socketIERREMETERAR A2 VTN & P i S AR5 a BT . IR
F5 B AEAE A M VT R P, TR P I T A R RS A

O urllibFurllib2: XLERIHEIRAENS AR SS 4n S2 O R 2858 , M AR R $E kg
AR A URLEP AT Aur11ibse— M FL s B SC 8, iurllib2 Bhaess k. nld e
PERGR . X P EHRAGE 2 1 Aur Lopen 45 REICK S8 i TAE .

O EZ2SocketServer: X MELN FHREES, W& —RINFEERS IS, ILIRBES I
2 5 IR 55 o B T CGIR R 8 Web (HTTP ) IR%S 2%, UN S5 [w] i ab B £ 3%
e, WU SRR R &R TR A 24

O selectFpoll: X P~ KGR AENE FE—2H 1% 3 PR MiSe UR S AV 2 il 2 034 . X
BME RRENS LG 7 UK KON 2 AR R S5, NI B 1 i [ e A B 22 A3 1 1)
%, 7ok, METEBRADs X, BRI M RS S E A 4t (Afge
EJSBRGE Ry &S - e N

0O Twisted: X &Twisted Matrix Laboratories & & i) —/MEZL, THREFE EME LR, IF KL
FERMZEIIL . BRI MESRAR K H I AP i — Lol ok sg i K 45, (HHFEA
FHEL TR B, HEZ. Twisted 220 10, RILRCR AT (g AR e & . SHRZ A g
SRR AR, P Twisted K T & AR AT it 2 e A i e %

14.5.1 KRENBBVFTRE

. Wk
urllib.urlopen(urll, data[, proxies]]) HRHEHE 22 I URLE T H — AU T SCAF x4
urllib.urlretrieve(url[,fname[,hook[,data]]]) T URLYE & 1y 314
urllib.quote(string[, safe]) BRI URL A
urllib.quote plus(string[, safe]) Hquote—Ff, HALKEAARBr 4 g+
urllib.unquote(string) Squotetil )z
urllib.unquote plus(string) Lquote_plustilfz
urllib.urlencode(query[, doseq]) SFRLS AT RS, DA T CGIA i)
select.select(iseq, oseq, eseq[, timeout]) RN B T S e
select.poll() Al S, HTRITERF
reactor.listenTCP(port, factory) W i R A Twisted PR ZR
reactor.run() JA 3l 3R S5 GG ER K Twisted PREL

1452 e

TR XS IS IR N BN ES oK T 7 BB . T — R e M Eg R o N &
ﬁﬁiﬁi—Webo




PythonF1Web

A F e Python WebZi e —LE /5 1H . WebaFeih M TE I, MR RIS 2] 248k, X
Bk T HA = A E W B AL, CGIRImod_python,

TIINEE T —SedE R, B IR FHRAE A T IT & S 44 Webli FH RTWebfil 45 19 T AL
A XL CGUE RG], 1S HF25T M 263 . A XK WeblRS5 MUXML-RPCHff FR~ B, i
S 27

15.1 S4B

Bt MBOEE A FE Y T 25 005 RS B A R . sSXFhEEARIR A A, M T o R ZEAE
B RR, ST E . 258, WERMTUESSR, RIBER a2, A AT,
WERM ORISR, VR0 F LR E—YOMHERE P IER . O, RIS, Al
Weblil 55 R ARBUX LE(E 2., OBTEARFHEIHE. )

MAMEE B, X FEORAE R 5 T 3BR I Hat AT 04 . B, AR Hur 11ibsk Ak
WL HTMLACHS , Fl HE N A0 (S WA 105 ) s AR MH S B . Filn, EiR
L M Python Job Board ( http://python.org/jobs ) FEHGAIE AL A FRFIR S o 38 32 A8 A 12 LAY IR
A5, VREBURTAEZSRT T 1 py B4z 4 2 4 FRFIURL

<a href="/jobs/1970/">Python Engineer</a>

ARAD T BA1S- 1R B R B AR P FH ur 11 ib Al re SRAZ BT B915 B
REBEER15-1 A0 BRI P

from urllib.request import urlopen
import re
p = re.compile('<a href="(/jobs/\\d+)/">(.*?)</a>")
text = urlopen('http://python.org/jobs").read().decode()
for url, name in p.findall(text):
print('{} ({})'.format(name, url))

XA SR O 2 ), HESMEAER NG T SR, XA R DAAAE3 B
Q EMZRIA— A S B o ARHTMLACRS RIS AR S A2 2, T DUk = ORE SR L) B
fifR AN AEd
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Q EXAAR T AR HTMLIN S, WICDATAFR A FIFAFSLR (andamp; ). 8 B4R AY 45 P4
i, XAERFRARERTF IR .
IENFEE AR T HTMLACES A0, TAE B R S5 . XM HE M T 2548 &4
My, XTI E ] CGEIRBEA TR, BN ST ),
X EETIE M ZRA A T R AEE R R, B2 T ORI PRI T BRI R T 28 . — RS B
¥ Tidy (—Python/F ) FIXHTMLAFAT; R fi L0 SN 5 11 Beautiful Soup/% .

EE EA HAEPython FE RN T AL 44w, 47 T 38 28 % & Ka-Ping Yee#9scrape.py( http://zesty.ca/
python ).

15.1.1  Tidy A1 XHTML f##f

PythonbrifE A il HTHTML AT XMLAE LS Ak AR ML T3 R SCHF (20, “PythonES% T
W Fh#¥Structured Markup Processing Tools#i43 ). XMLFIXMLAFENTHGTE S 2255 H IR A HLIHE,
X AA A XHTMLR 9 T B, XHTMLZHTML SHSEHAR PR Bk iEE 2 —, BR—
FIXMLAR 3% B AYRER 7 A A dLIE ] THTML .

ISR DAL & I XHTMLUAS IERA AR, it TARRER R i 2SR - HTML )
FABATE, B NIE TR 5, (A AN XS4 57 B R M . i N AT e T
REZFWebR WEERARAE R Te 2%, RIME D R RdR AL . O UWHTML, e R K% g 5
Yk, SO TR ER AL T O, FTRELATERBNE R, AL T AR RS £ .

PfE SR AL A E ] B HTML AT 5 2 B T 00 . RGeS S BEE e , At dirie e b 3
BARaT IR o AREEBLhtm] . parser L EARBERS DL A 7 A " AT HTMLIEA T AT, (HZE5E
TICRYE R AR I (AN = b RS T R —30 ),  FEAFAERR AR G I T 24t 2
RERESE 7o WARARIEE, YORTT AR, (HidA 5 —FhJr X——f H Tidy

1. Tidy=ft4

Tidy & FH X AOR IE A S HTMLE B Z 0 TR, BIERIE, B ER L
UL, DT 58 BOR FARN B A TAE . B4t TR BC B 25 0], LEARBEAE T/ D& A
KEIE

TR MR A HTML S ——F S B HTMLAAS , 84 SeB] B AR (URAEHR
A B Rl ).

<h1>Pet Shop

<h2>Complaints</h3>

<p>There is <b>no <i>way</b> at all</i> we can accept returned
parrots.

<h1><i>Dead Pets</h1>
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<p>Our pets may tend to rest at times, but rarely die within the
warranty period.

<i><h2>News</h2></1>

<p>We have just received <b>a really nice parrot.
<p>It's really nice.</b>

<h3><hr>The Norwegian Blue</h3>

<h4>Plumage and <hr>pining behavior</h4>
<a href="#norwegian-blue">More information<a>

<p>Features:
<body>
<li>Beautiful plumage

NG Tidy B 525 (AR -

<!DOCTYPE html>

<html>

<head>

<title></title>

</head>

<body>

<h1>Pet Shop</h1>

<h2>Complaints</h2>

<p>There is <b>no <i>way</i></b> <i>at all</i> we can accept
returned parrots.</p>

<h1><i>Dead Pets</i></h1>

<p><i>Our pets may tend to rest at times, but rarely die within the
warranty period.</i></p>

<h2><i>News</i></h2>

<p>We have just received <b>a really nice parrot.</b></p>
<p><b>It's really nice.</b></p>

<hr>

<h3>The Norwegian Blue</h3>

<h4>Plumage and</h4>

<hr>

<h4>pining behavior</h4>

<a href="#norwegian-blue">More information</a>
<p>Features:</p>

<ul>

<li>Beautiful plumage</1i>

</ul>

</body>

</html>

MR, Tidy - ABRIEE HTMLIUHAAE R A ), B8 S RERS I PRS2 is X R4y (R
A TTRABRE R ), XL TAEES 2.

2. 3RERTidy

A Z AT Python Tidy R RS, 2 TR IF AR e A28 R . FTRT X AR Hpip
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KAt ATl 9 f 2 -
$ pip search tidy
— RSP Py TidyLib, PR T X FE LS
$ pip install pytidylib

SR, JFAE— B Tidy PR a o AR I 2 UNIX 8 Linux R 40, RAIEC &% T
AT Tidy. 7340, ANEREHZRMERIE RS, #0T M Tidy Mt (http:/html-tidy.org ) 3f
AP —tEAS o AT AR Js , sa] o A R subprocess (A & popen iR £k
B ) RBFTTidyFE)F 7o B, i —MEFLAWHTMLIC (messy.html ), HAEHI TS
S TR Tidy, T T I RR PR XA SCPHZ T Tidy F R 45 R4 TED H ok «

from subprocess import Popen, PIPE

text = open('messy.html").read()
tidy = Popen('tidy', stdin=PIPE, stdout=PIPE, stderr=PIPE)

tidy.stdin.write(text.encode())
tidy.stdin.close()

print(tidy.stdout.read().decode())

ntipopenti AN Ftidy, FIRERGZEHRMLX AT HAT U 2B B AR

TESERR TAES, ARIBATREASHTERGE R, mie W3 —2e 4 I E S, OKes FokrJL
ANTTHER

3. AfAfERAXHTML

XHTMLANH=HTMLA EZ X AFET, XHTMLAEF 45, ZoR WSl irA ook (2
DRRIRATSRTAY HAR T At ). Bk, fEHTMLAH, wlEsd (RS <ps> ) TR — Bk
ZERCUET B , (HAEXHTMLAYY, 6255 (IR </p> ) WX Zs o 2w B . X iEXHTML
FERTERE G2, VR BB S M08 (T i i A B FhoCER . XHTMLAY 53— ML sz,
ERE—FXMLEF, &M B AN TH (dnXPath) kAR, (HATEASFIHX—H. X
XMLITEANE S, 1S EE22% . A Ul FXPathiFE4I{5 B, 12 fhttp://www.w3schools.
com/xml/xml:xpath.asp.

BT Tidy 2B LA AS X R A7 A XHTMLBEA T AR AT, — Bl AR 5 a7 2R A J7 22 it FH A o A B
html.parser 1 JHTMLParserss,

4. {5 FAHTMLParser

i FHHTMLParser IR R/, I H S KA AL #RJ512% , Whandle_starttagfihandle_data.
FAS-IBER T AHOCHY J5 1 LA B AT e AE AT A FL s R e
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%15-1 HIMLParser B EIET5 %

[EIR 93 fa et i AR
handle_starttag(tag, attrs) WEFFIRPRERTE . attrsE—HIEW (name, value) TG4 AT 31
handle_startendtag(tag, attrs) — @#Z|=shrssmii . ZRINABIAL T BakR 2 Fst dibnss
handle endtag(tag) 8 B 45 AR RHE
handle_data(data) 18 B SCARBHE RHE
handle_charref(ref) HEFE AN Sdref; BT 5 | R
handle_entityref(name) BT tn&name ; 1SS | AR
handle_comment(data) BB HOXER N A
handle_decl(decl) BEPE . LSRR BT R
handle pi(data) HFAbEFE 4
unknown_decl(data) T8 38 2 7 A s

PPN S, 5 JOF5 ST A T R ik (SRR ), T geTeRs
ARG s (AnSCRR ) SRR BT N2 . HAe BRI IR 31 H AR N 28 B 5945 Bk il
PLT o (AR FEMWHEIEAEE, ESRE258,; & e T HSAXCK#HT XML, )
ARASH B S-2 /R FE AU A 1) A 5 A RS 5 B 1 S- VAR, (L FH Y JEHTMLPar ser .

RIDEE15-2 i FIREHTMLParseT 1Y 5 S TUHURE

from urllib.request import urlopen
from html.parser import HTMLParser

def isjob(url):
try:
a, b, ¢, d=url.split('/")
except ValueError:
return False
return a == d == "' and b == 'jobs' and c.isdigit()

class Scraper(HTMLParser):
in_link = False

def handle starttag(self, tag, attrs):
attrs = dict(attrs)
url = attrs.get('href', '")
if tag == 'a' and isjob(url):
self.url = url
self.in link = True
self.chunks = []

def handle data(self, data):
if self.in link:
self.chunks.append(data)
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def handle endtag(self, tag):
if tag == 'a' and self.in link:
print('{} ({})'.format('".join(self.chunks), self.url))
self.in link = False

text = urlopen('http://python.org/jobs").read().decode()
parser = Scraper()

parser.feed(text)

parser.close()

FHILEFEERE, B%, XHEEAMEHTdy, FRXAMGTHTMLIE R BRI, 8RR
BEAF, MTRERBIEATEM M Tidy, 734h, REHT —MHR/RRETE (EH) RREACE
LT R R . RN R P b, RAGE T AN E M. HIK, handle starttagfZ
BOR—AHIEAN (key, value) (TCHA NS, LRI HdictiE e o7, DIEEH,

Jrikhandle data ( Mg Mchunks ) TTREFFEEREMULET o B M B ARAESE T HF ML bR
it CUTHTMLAIXML ) f#BT AR L. AR B 18 Fhandle data—IRSEREDRAS s 10 T
A, TR BE KSR A, T Z R Hhandle_data A BEARAS . FEEXFRE HLAY R
A 2 ——2 0P FRFR | 2B bRic s, TR ZR SRR T A SO . 3Tk, T (1
Jrikhandle endtagt ) FithZER, FRBITE SCARIG IHE R, NEBEITXA AT, A
Jridifeedfi it textVERSEL, SRJFIHHH T iclose,

TEA LGB, BORE AP T 58 A P I D) 3 58 =R faott—— R X4 A s A8 Tk i BE 1 3R
o BRI, VRATRERESOG L, B ST IEN A H, SRy ZrRE 3 5B, 0
REARAR A TEMT S . T B A R AR BUT S5 1), SRR Rl sk s EniE R T BE B A ULk 11, 15
RGN, 2 AR A — e A A I . IR 2 e — AR, WS A
I, THESCRA S

15.1.2 Beautiful Soup

Beautiful Soups&—>/NTiH (L RGELER , T T AT VR TE Web 1 T EIE 2 A48 A% 2ORSKE
FJHTML. Beautiful Soup® % ( http://crummy.com/software/BeautifulSoup ) #%:

AAAE RGP R GFE S AR F L, R AENFRI— %53, Beautiful Soup
Byt g 5

T #EIF LR Beautiful SoupHy W . SREBA—HE, IRATEHpipAsE BUXFE 55

$ pip install beautifulsoup4

PRA] e Hpip AT R, BEREA A, % Beautiful Soup, %5 MPython Job
Board{@ it Python R IFR AR # 25 5y, ELAUTARA D) B, A 5 15-3FR . MR AR
AR GTRINEAS, THEAE SRS A
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RIB;5815-3  {#i ffIBeautiful Souph FEHEIMHURE 7

from urllib.request import urlopen
from bs4 import BeautifulSoup

text = urlopen('http://python.org/jobs").read()
soup = BeautifulSoup(text, 'html.parser')

jobs = set()
for job in soup.body.section('h2"):
jobs.add('{} ({})'.format(job.a.string, job.a['href']))

print('\n'.join(sorted(jobs, key=str.lower)))

Al HZ N HIUICCA B HTMLACHS 32451l fhBeautiful SoupZs , 4R 5 FHAS FIAILTI I $2 U AT A%
WIS Ao BN, ffifHsoup.body R AREUCCRI A, FEUTTRIILH S — > section, (IS4 h2!
PR ERRTS, X 50D %find_all15830——R IR IrGh2ot R . B h2 o 20K
— AN, RIS AR T AL B — % job. a0 JE M string RAEHEAY SCAR N EY , Thija[ ' href' ]
HlEtehref, REETEEN T, EEH15-30, M T setMsorted Clid ¥ S Eikey st &
RH—AREL L 20 KNG ), XS5 Beautiful SoupZZ LR, BETHFRE & B 4% - REI
FTENENT, Mk RFEA .

URAREIL (ARZEJF HPRATE R ) RSS feed, {55 —1~ 5 Beautiful Souphl iy T 5.,
% MScrape ‘N’ Feed ( http://crummy.com/software/ScrapeNFeed ),

15.2 (£ CGl QIZshZASM T

ARBERHE—ITHE TR PR, TR I 0 IR 55 dvdi . AT THEHEA ) Webi 2
PR WHMSEER (CGL), CGUE—FPRIENLE], Webflies5#% il il e 4% (il il i Web 3
IRRALRY ) AR AL AR (WRSS PythonfeF ), AN TR AR R ifg R, X&
— PRI Web R E B2, IERTICTE S L AR R IR 95 &5 . A )CPython CGIZM R AYH:
M55, TS HPython M vk i WebZif2 £ 8155 ( http://wiki.python.org/moin/WebProgramming ).

Python CGIZwFeAY CHE T HZ B cgi, 71— MXHFECGUMIARA 5 B B & cgithb, H
FE15.2.6 T4 4 .

B CGUHAS e %8 1 WebEA T U5 IR] (FEAT ), WhZA0R e Web il 55 25 BENE U5 [l i M 7
WINAT IR B AIE P SCAURR o 2T RMIR A A3xX — AP

15.2.1 FE—H: HEHE Web fR5=5

X AR ARBERE T M Web /IR 554 . #RITT 5 22, IRAEMSEFN A KA B Web, H, BHNELR
TiE|Web, HFPKMITL, FGSER AR ER H s (ZEUNIXHEF Kpublic_html ) BIR] . SRR
HIE UK N 25 & AR B Web, 575 ) Internet iR % 3Rt (ISP ) SX R SAFHE AL .
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BR R macOS R %, MIEIRNFE AL —ARZK T Apache WebfR 455 . & B XA
JR4%, TEAGBH LR PHEFTERROHR P LFLRIE “WebEF",

WARAR SR 2L E HICGI, I 7EPython i FIIHthttp. server FEIZ T — AT Weblil 55
#iro HHAWBI R, Al ) Python AT A T SO G -mA S AT A TIX MBI, A 2R [ A
858 T --cgl, A MRSs #ks SCRECGL 1, XA RS ke Btz e i e B s i Sef
PRIk 55 i X 1S H S A DL 2

$ python -m http.server --cgi
Serving HTTP on 0.0.0.0 port 8000 ...

NS PLAEA 0] Y2 #5451 http://127.0.0.1:80005% http://localhost:8000 , K& iz 71X AR 55 % IF
FEHSEMHNE . 5358, RIEEE BIRS S4RnA GERME R .

CGIFE 7 AL AE VT 3 3 Web i [ 1) H St 546, 20k AR I CGIIIAS , LI Web
1555 LA R 5 i) R LIRS . Stk AP LAY O =

Q B EAAE T H Sfegi-bint

O KA SO TR 44 48 78 cgio

RN TARFHRREIR S 205 WERVROD A7 S8R, A IHISPE RS HLA . (N, iR
)& Apache,, M RETEZEXT H AR Hs# i FHExecCGIIEI , ) ANARAR(H FHAY R thttp. server 11
R55#%, R+ H skcgi-bin,

15.2.2 S RIMIMT

R AR ER AL E (A TRELR EAR ERFE RIS R4 ) Ji, A E ISR —A~ 14
Fro IEGLT, @AM T, O BT Python iR B SR st REDVITHIA . 1%, X FURAR
PET R, HXSCOUMAR UL B CEEE, ROGUIREAT 1417, WebHie 55 4K AN KT8 Qn ey 1A 7 i
Ao (Webfiit 45 i HELE A T AR Per] . Ruby S HABGR A H E1. ) — NS, R
JEAS TSk B e 47 BT -

#!/usx/bin/env python

TR, ERAURE 1T (ZHBAZEAT ). MR, S35 E Python i AT 3C
PEREROLE, JFE T PR H SR, R PR

#!/usr/bin/python

GnSR AR 224 T Python 2fIPython 3, A BEFT 20K python®: 8 Frpython3 (HifTH i envid 75 %
IRANIE Do ARX R AE T, ATREAFTEVR A A RIRYSE DR, BARHL B W T LI \n AN \nZh
FE, fEWebik 55 AR 1o 15 55 AR A CRAF 9 UNIXRURS B 2 SCAR SO

fEWindows ', A FIPython ] $0F T 3L SEHEBEAR, WITF PR

#1C:\Python36\python.exe




264 % 15% Python #= Web

15.2.3 E=4.: BEXHNR

7 E AR — A F R SR BB BB A SCARER (/02 Webfil 55 #1217 7EUNIX 2K Linux 5 4t
HrIRF AL Do A2 PRYERR AT LSBT VRABAIAS S (R I Web /I 55 St izt e ), Rl
R A RA GRS A (AT AERAREIE AR A A ),

B 4eRARAEWindows P A, W€ H4E EUNIXAZ RSB P (4R 4% F Samba sk FTP

RipFIE ), WEREEMAE, LR TRA AT, Bk, WwRIRGMALEE
AT, AT AR AR AR SR T A

TEUNIXH, BHSCFAR (SSCPHER ) AT Rchmod, BEUEMCCIFARR , HFG il il
FHP g P s Sy 52 Il Web A 55 T A7 AT P ST T T A i (G LR IRIAS 44 I somescript.cgio

chmod 755 somescript.cgi
filer Pl X S g TARIR , BUROZREBRITIT I L — A TP IA LI TE

zE

FERVI B F, R R AAT T AR S ARARAT TE A, Mo o S48 R T B GHTTP URL kAT 2,
XA ARiB T Web (WeblR 435 ) R=E .

W, CGUMARAREBEOTANL LTS, ZLb R BEUCE, AR IR T B

BRo D, AMFESE: WAoot (RGEHLGT ) AR, FAMALIRIE— ks, Jf
PR ZE SR SR 5 AR BT roothUFR , AT E SRR SCHALR , iERGE PRI

P (EAEWebli 55 4 A TCGURMAR KUK P ) ARBES AKX, EBLE AR SCIFAUR,
AR A

chmod 666 editable file.txt

A
25

A SAFAE X666 F 12 B f2 09 % A Rl AR AR o il XA 5 R, & N R4 R XA

15.2.4 CGl &2

T FHCGIRR P AFAE— 20 2 XU . ANARAR ARV FCGURIAR X IR 55 2% rh B ST T 5 A4, TR
LK ] RERE AR RIS —— R ARG S BAS I /o [RIRE, AR 46 1 P B A £5ai
1A PythonftAi% ( 4nffi Hexecieval ) mishell#4> (Ul fos. systemsliAit i subprocess ) #4147,
SERTREPA TR 1A 2, HF T DI AR A A XURS: o RS 7E SQL A vy Hh it FH T P 4@ i) #4747 FR e AR A
B, BRAEVRISCAFAH A A S A5 5 . SQLIE AZ —Fhvi LBl Ry =K

15.2.5 EEH CGl A

| = Wozary

e (A7 B CGIAIAR S AR 1 51544
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REBFR15-4  fHHACGIHIA
#1/usx/bin/env python

print('Content-type: text/plain')
print()# ATép—A247, UALREH

print('Hello, world!")

AR X B S RA 7R S simplel.cgid i 1 Web /IR 55 2831 HF e, #EE—AM1T, HpH
£ 4l A Hello, world! o 2L i:k WebJIiR 55 2 A T X NSO, b 20K HOMTE Web iz 55 4 BEAE U 0] (1)
W J7 . FEMALFUNIXEREE Al s 7 32 F 5% 8 B9 H sk public_htmiHr, 53 RE 5L R i T URL
http://localhost/~username/simplel.cgi ( Kfusername®Ze e R 144 ) KATHFE . A XTIV
TENE, TS ISP ARG HLG . WARRM A T H SFegi-bin, L ADEHX AU 44 A simplel.py.

QPRI XA S A SIbRER E Canfd Fprint ) A9 PRZSH0H BUAE 9 0T rh Ep N
SNSRI, FEE L, ERTTERARHTTPE &R, XA TE A M T RfE R o X OG0 iy
— 1 #B S Content-type . WIRITF UL, Content-type /G IRE — 1B 5. — M MK A%
text/plain, IXHAG XM GURLESCARR) . 248 1M GUEHTMLAY, BRI TR0 XA

print('Content-type: text/html")

FTENIrA M E RS, FTED T — =517, DFR R TR SORYA S o AR L, X BLAY SO A
A FAFE "Hello, world!!' .

15.2.6 f$/ cgitb #HITVEHIR

A, TR AT AE SRR AL, TR S0 T AR ERER . 53 CGLE TR P
W, AR B AL, AT RE S B WeblR 55 4% R Z JCHE IR R R B L B R E M I, WERIREE
UE Ui RSS2 H & (i, Wy R Ehttp. server ), TTAEREASTEX HL PR Bk 22 thilk . SR1fi,
R B IRACGIA , ARifEPESR AL T —MRA TR, & cgith (T CGIARERER ). il &
AT FE ) i %enable, W] 7R —MEA RIRIIT, Hrb S Gt A5t 1 1)
ARE R AR H15-578 7R T Anfaf (i F A R cgith.,

KEZER15-5 B/RRIREEICGIIA (faulty.cgi)
#1/usx/bin/env python
import cgitb; cgitb.enable()
print('Content-type: text/html\n")
print(1/0)

print('Hello, world!")

TEWE A Pl Web AR5 dr Ui RN AIASES 52 RAN1ET 15-1 FR .
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000 http://example.com/faulty.cgi

(] (o] (=) (£

Python 2.5.1: /usrbin/python
ZeroDivisionError Sat Jun 7 22:23:27 2008

A problem occurred in a Python script. Here is the sequence of function calls leading up to the
error, in the order they occurred.

7 print

9 print 1/0

10

11 print 'Hello, world!'

ZeroDivisionError: integer division or modulo by zero
args = ('integer division or modulo by zero',)

.

K151 fidecgith /R AICGTEE B

LS, RFF PRI, FCHICRICgitb IR, DA HoUs: DT R 0
B,

15.2.7 fEAEIR cgi

FIHATN L, FrA CGUMAHR A ikt , mscA i ERDE XA . i AJgd i HTML
R CHIET 10 UE—EXN (FBR) i URAA CGIIA R . TECGIIA, FT i FIE
HecgihAYFieldStoragedS RARBUX L7 B, MR AIHFieldStoragesfl (N REIEH—14) B, &
He IR P Il A i (7 BE), Il — DR T O A R AR . BEs TR
FieldStorage ™ fyfE, AL E@MBEAH, (Hili T—2eHRIFER (5300 BARADE, XA
), FieldStorageMIICRIFARIRERIE,, Bilhn, RMEIREEFRE S — 4% AnamefIE, WA
AEIR T T AL -

form = cgi.FieldStorage()

name = form[ 'name']

T AT AEA

form = cgi.FieldStorage()
name = form[ 'name'].value

— o ] PR R EUE ) SR egetvalue, ERMITFHLE Jrikget, (HR [H30 H )
value/@TEIME, W FIR:

form = cgi.FieldStorage()
name = form.getvalue('name', 'Unknown')

FEEXA R, FRAET —NERMAE ("Unknown' ) ASRBCA $EML, BRIAMERKE AiNone, FEFEX
BEATEM, FF AR E.

O FH—FhE LR LR IIRE, K TRIDRESC . AR TR HAES, W2 PythonEZH T,
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ARA T 81 5-6 02— M il cgi . FieldStorage ) B s il

KES;E815-6 MFieldStorage T ARILHAAE I CGIEAS ( simple2.cgi)

#!/usr/bin/env python

import cgi
form = cgi.FieldStorage()

name = form.getvalue('name', 'world")
print('Content-type: text/plain\n')

print('Hello, {}!'.format(name))

ENMEMFRBENFR T EACGIMA

CGIMp AR NGB & AR W9 F, 2R R CGUR A BT AL T A48 2 A, AWTE
BB A GG URL)G @ An £ 125, Fhn bR TG94t —ast, #lde, 4eRIBERDHFE15-607 7
Jép A 49 URL 4 http://www.example.com/simple2.cgi, T iX #4# /] &4k name=Gumby #= age=42 & i
X A~Br A . http://www.example.com/simple2.cgi?name=Gumby&age=42 , 4n R X FEML, XA
CGI¥y A¥ 274 & Hello, Gumby! R % Hello, World! (#72%&, A AL Sdkage) . B4
XAFRGURL A 34, T4 A A3kurllib.parse ¥ 897 urlencode:

>>> urlencode({'name': 'Gumby', ‘age': '42'})
"age=42&name=Gumby

R 7T 25 648 A X AP ok Fourllib k6] 2 4895 5 CGIM A X Z ) B RANAL . Rm, b

HAEIRS B oA P n AR BEA R, B R AWebIR A, A E154F 4.

15.2.8 fIHEMRE

A TP PR TH, 2ok TSR T o XASFRPAT LU ST i, 5
X BB e A

BRAM T N g EHTMLZE . ( B{HTML ), " &% ZFHTMLAE TS #4E (M4BT
REstA A ). 5i4h, R EWRERFIRZA XX FEAEE . SHEF—F, ZIEAREIY
FEM UG, IR A RS, e PRkt AR Z 2k (H
AR BESTU IR TR A A0 B2 )

B ACGIF A PRI 869 2275 XA \AP: 7 5GETA 7% %POST, A= mE, WHEH
EZRFAEE, K& L, GETA THRBAZ &I EURLF#HTE NS, MPOST A T4£
AT R ARG B4, Aot R BAT R AL 5 XA RE
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IR FRATIAS , AR B 5-7 28 RIS AR AR
RIZFH15-7 ASHTMLERAR A (simple3.cgi)

#!1/usx/bin/env python

import cgi
form = cgi.FieldStorage()

name = form.getvalue('name', 'world")
print("""Content-type: text/html

<html>
<head>
<title>Greeting Page</title>
</head>
<body>
<h1>Hello, {}!</h1>

<form action="simple3.cgi'>
Change name <input type='text' name='name' />
<input type='submit' />
</form>
</body>
</html>
""" format(name))

TERAATEL, HLART—HECGIZ Siname, FERHIAME IR E A world' . HIHLAERIY
FT IS IRIAR I AT S AT, K5 Bl R IA (L

BTk, FTEDT —AMEAHTMLITA , HrPAbREAL & S nane(i. 40, XA TTHE
05— PMHTMLE ., %R B Eaction B WA 455 (simple3.cgi ). X AL L
BUR, BFGETTXANIAR 3R L S — M ATT R4 Hnane ) SCARKE, L, ik
ARTESCARHE i A 44 FHFHRC RN, bRl M, DB S 8 nane il 1.

115207 T 38 Webli 55 2 7l PR 1 401 5-7 05 IR (945

000 Greeting Page ‘

<> ]e] (s [+]

Hello, world!
Change name ~— |

F15-2 AT I B 15-7 TR CGIRIA i 45
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15.3 £/ Web 1E%2

X FEZERWeb H, KEBAIA L B HAS CGURA, 1288 H WebfESE,
HESBWRENIARZ EE T, XFMWERARZE, Fke LA, EEEER
17 B f7 B A B9 Flask (http:/flask.pocoo.org ) o i FHpipfRZE 5 56X MESE

$ pip install flask

RS T — AR R AR

def powers(n=10):
return ', '.join(str(2**i) for i in range(n))

1 HARLE A NARRERE & | 2 FlaskoAe SE B AN F b, B el A3 1944 PRl Flask
%, PR BB URLESIE SR E

from flask import Flask

app = Flask(__name_ )

@app.route('/")
def powers(n=10):
return ', '.join(str(2**i) for i in range(n))

WX A2 Kypowers.py, FLAIG T X FELFlaskiz 17°E (X BRI & 7E UNIX XS 1
shelld7 ):

$ export FLASK APP=powers.py
$ flask run
* Serving Flask app "powers"
* Running on http://127.0.0.1:5000/ (Press CTRL+C to quit)

e AT Flask 9% o AR URZER BE 25 i A _LTRIAYURL, $47E 2| s powersik [m] 4
o AR 25X A BREEE T AR AR . iln, WnSRAE FHroute (" /powers ' )i (! /"), XA
PRECHS 57 Fhitp://127.0.0.1:5000/powers, iXHE, VREEATIEE 2 REL, [ pREUTURLAS ASAHA

PRECZBEIR AR ISR, BAEE S, WG S, BN /powers/<n>' o XAE, RHT
JE TR N E A S SR . (B — AR, X A2 0 — B
FPATHAS, nIffifHroute(! /powers/<int:n>') . XAEBEHUGE, WREHA ShFlask, Jf5[MJURL
http://127.0.0.1:5000/powers/3, Ff52iH1, 2, 4.

Flaskit 5 1R Z HALBYTNRE , HASCRI AR 2 ) B o a0 SR B2y 5 ) IR 55 2 ity Web b, FH %2,
HRE B X LR

Hth Web M FAHEZR

WHBZ AR WebHEZE , K/NEA . ARMEXERE, ALw BIE I S, #15-251H
TIUNTATRORESS , B 524 )35 B2 1] Python X T ( https://wiki.python.org/moin/WebFrameworks ).
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#15-2 Python Web FI#EZE

& Moou

Django https://djangoproject.com
TurboGears http://turbogears.org

web2py http://web2py.com

Grok https://pypi.python.org/pypi/grok
Zope2 https://pypi.python.org/pypi/Zope2
Pyramid https://trypyramid.com

15.4 Web IS : B HAIHNEL

Web Il 5547 sUGHRNUACUF A R 5T, B3R T LA PP REAS A ok 190 465 S £ B A B v
Wl Hh— M RRFPERE RS S (& imsBRSERE ), i —RFRAE R
g5 (M55 Aok AR S5 1R M ). HS0, Webll o5 AR A o) B , 1M1 HL7G 2K 15 BT AT T2 A o0 2% i
AR, A WArE2E5m .

WebfIit 5538 % i1 TEEMN = A 290, BHTTP (Webff B ) FITEIRIZ DML, 7E1X4
PR BT, AT R S T ) AR ML CANXMLAS ) SRR B A T D X RS
Weblli 55 s 1Ay Web il 55 (9-F- 5 o IEAARTT APRAEHE Y, EFF WebdTUBUR R 81— R
PRl Webflie o5 B AR R HRHLE T (AR ) BOTRISIAS R T,

A LEWeb il 55 bR A2 2%, (HAEANW KA E 207 mp s 00 P LRSS AR ZAE 55 o A1
A A A A, IR AR AES R B P T RAME BT

AR LA TEAWDREFHTAASZ (AFRKFOWIL), FEAANWebIR 5 & 40 T 424
SAPIR S, BHA B LIRAK P et B B ik ey 5 X IR -, AR ALIRSE . A
KX Ab R 6947 A WebR 544853 (WSDL ), WSDLZ —#XMLAA X, #ik Tidid
BB - o7 4 JA R T s VA BOIX B T sk W A e R WA S . R X SOAPHF RS-,
1% 75 2 KI5 WebfR 4T B L4k £ FWSDL.

15.4.1 RSS FEEXAR

RSSHE Y2 5 Wi 2: (Rich Site Summary ), RDFM 5§ %% ( RDF Site Summary ) 5% %15
B4 (Really Simple Syndication ), HARFEHPNIIEThiA . TER TR LT, RSSE—FIL
XMLJ7 A S BT AR, RSSICHY (feed ) HHBURMAICHR, ANVLRASS, FNENTHE
SE BN E IR AT I ST, DI IR A TR, 4555 5 —FPEHT S RSS
T B B8 A% 3 Atom . A7 SERSS AR AR S BT IR IR HEZE ( RDF ) MFR4I(5E B, iHZ 5
http://www.w3.0org/RDF . A KAtom# {512 [ http:/tools.ietf.org/html/rfc4287 .

A - ARSSIHEEAMR S, BT W R BB S, AiAtom. Y TRSSH* S TALHE,
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PUAWTA T A N IR I E & . Bln, ALepBidt (4Mozilla Firefox ) FeiFHIFTRERSS
feed iy 154, BEMARHE— BB A2 FRR, Hh RS A [F 15 . RSSIE R
SCHE (RS2 A 3 SUAFIIRSS feed )o

[, QSRR 5 25 P i A PP SR AL Bk 2 24 Ml feed , AL ZHE S AT Z R0 AN TR 1Y
#, H BT LR feed 25 H H BYHTML - BG4 Ti# AT . itk 1 {8 FlBeautiful Soup ( B M) XML
FIRRAS ), (HEE AR FIMark PilgrimJT & i Universal Feed Parser ( https:/pypi.python.org/
pypi/feedparser ), & REMS AL IR Z Ffeedtt X (LFERSSHIAtom M HAY 8 ), FHAE—EFEE F3Z
FENZATEIE . Pilgrimib 85 T —iRA HIHYCE “Parsing RSS At All Costs” ( hitp:/xml.com/
pub/a/2003/01/22/dive-into-xml.html ), AAAARAR F CALPIVEEE, 7255 0o

15.4.2 A XML-RPC #{Timi2 s 128 B

BRFTHIORSS THOMBBHTHLISN , AT BT BN . L BRI R A RO S L 0
G B PURTIFRIRGS BRI SRR IR, iR O O3B ( AR
Jrik ) VUL AR P R A G I R, AT A4
S 13 53— £ HEEL . XML-RPCHT A ALIRRT IR BRI IR, & B HHTTPAIXML
RS . S TR T 09, PR35 2575 1078 P S M A
A3 B 265 O R o

B dRER ERF, &3 KEA TPython#y EALRPCHLA]

Pythonfs E 22 $2 43 T X 2 7 it AR 55 %5 s XML-RPCER A2 1Y 25 o A R XML-RPCI i 7
B, i5ZmEE27 5 28 .

RPCHIREST

ZAZ AR T 5 AR BIREH LK (REST) MAHAZE, Rtk b A RIEZ
A, A TREST#) (RESTful ) £ 5 4uAb ik & P s A A2 75 X7 FURS- 3%, 12IR 4 BA2 5 RAEA
TR R AR, Bt 20 548 2 2 d 35T URL (£HTTP POSTY, &% P initfhi)
BRI ) RE

A ARESTH #4012 BT M LXK 3], #lde, THAEYL G4 ELF (http://en.
wikipedia.org/wiki/Representational State Transfer ) . fERESTful%a#2 ¥, 2% 4% F 69 —Fr X
& JavaScriptst % & 7<% (JSON, http://www.json.org) , ‘€ &2k, LR e 4K
e X kR T A3 R, AR AL jsond A T XTTSONAE X 09 £ 4 .
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15.4.3 SOAP

SOAP 12— R XMLAHTTP IR = H AR B AcH L . SXML-RPC—H:, SOAP
SRR AR, (HSOAPHLYE L XML-RPCHLIEIZ 4132 . SOAPRSFA I, SRR KT
JGIEK, M HZERRGER 2% (MTXML-RPCH H ] 5y [ 5 A2 A14E ),

AT, BEAFRERPython SOAP T HAL, 1] L% &l i Twisted ( http:/twistedmatrix.com ).
ZSI ( http://pywebsvces.sf.net ) B SOAPy ( http://soapy.sf.net ), 4 K SOAPHITELI(E B, 1HS
http://www.w3.org/TR/soap.

15.5 Ih\g5

LRSS TAREN AR,

O FHEIMEL: F20002 A 3 FEM I WP REUYE S . BT Tidy ML E ARG M T A,
] R E A AR HTML, 285 FHHTTML# T #8051 T AT . 9 — ROy =2l
HIBeautiful Soup, B mXHEGLAYHEIA , EWn] LIAbEE,

Q CGl: il M R —Fp s SRty =, st ik WeblR 547217 5% P Ui
PP A5 I /R G JEM S BN . bR cgi Mlcgith il I T4w 5 CGUAIAS . CGUMIARE 5 Je7E

HTMLE AT
Q Flask: —Maj LA WebHESE , LLA/RBEGEHCASAE A Webh FH & AR, [RIATAS i 22450 Web
B

O WebRZFAHEZSE: Efdi FHPython & & 4 K Web)ii ], Webh FIHELLAANAT /b, Xif fi 2.
B0 H Sk 5, Flask & ANE AR ; (HXT TR RIHE, /R0] 680 % & Djangok
TurboGears,

O WebBR%5: WebiR5s 2 FRIFIMM T2 FHIF o ARATLIAH, WebAR45 LEARREENS LA il
00T AT iR . W A Web IR S5 ARERLFERSS (LA 5 Z 25Dl RDF Al Atom ).
XML-RPCHISOAP,

15.5.1 AKRENLBVFTRE

&K R
cgitb.enable() TECGIEIA TR IR IR IR

15.5.2 T

PR E T 1B A T AT 9 S AR P HE AT T, 78 R —5, AR > Anfaf X R e A T FLE
IA—ER . RGBS NRIEAE .

D LIET, SOAPFRAGEMRBXTZiHML ( Simple Object Access Protocol ), {HILFEAEXAET o
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WELMIEA LS WRRTFE MY BEHs BARTEAL A I gn S AR ER B B s 7 203k
HFH, REXAKRATRE Wk, TERZEUHOL T HIPython MR 7 5) 45 HIERG RS, (HATRS
i BbugIFARBAT T fE

PEUERRT BRI TE i, e CAERAA AL o SR, ERLAUEI TR
MBI TR AT REIE AN o G140, ARIRGE S T — AL BESCPFRFRIT , SLb 2 FSR AL B S
o WRVRE T — ML EECH R TR, Bt X SR SR S8, A ReiE b pofas
547,

TR 53 TR IO R R =51 « ZEIEANE S, AW R gl . gk . BT
TEASEAEOLT , i p i st o th R, Ry ORI NTE SR 41 2 (B ok Y04 . 7EPython
H, AFEgIEN B, R gz e, Wil es i #y .

AR TS G FEA T o FORE S URIR AN]SR AR SR P A T I I 6T, IS — e n]
Bign 5 AR TR o Br T ARAERE P g XA PE R oA T, FIEK A ol i FHACHS 23 7 2%
PyCheckerfIPyLint,

ARSI S E R, WSS 195, Hhie g 17 5A en H Ak,

16.1 S H g

SRS TETT A B PRIk, WATRE NI A B — e i R E e, IO R A 251
oo S A G E E G FICINL ), 1 ELR MR PO TAR R B2 oo AR %

FESEEETIA T “INA— R, S — AU AEE . XSS EE A KAIAT, SR,
it 5B S — SRS, A ST B

B sz, WATESE, MSTe)n . X Wik MR IERNEREE . XTIk, fR—ITihnraE
KA, A EARZR, i HBEE IR RS, VRt I 1. 5 IR sh i gt
TEBAT IS BT 4 5 AR B E A SE A 54
16.1.1 ERBAVFEKIHEA

TFRARAEIT , e FIE A 2 A A T —— 2 S 2B A b o ZE R TR 69 F
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TS TR, AR AR PP A 25T L TR R A SORY (2% o XA LUR AR 5 1% 52
TR A3 TR . NIRRT AAEIRE M, HEEIHRAVE A58 B/ AT fE
ZITAE . FHESE, VR Python K filiid oK, FFiLARREAmAL 2R i I 1 X 25K |

AR BREAELZS
e

QAEH B P b TR XRM S, AT ELSRFRER, PP
ol IR PR He Ty e

>
AEE,

X H AL e G I, RS 1 EGE A R . AR R TR U, AT B A A
TR IF i g BTk BT R o

KB — ARG BIAREE RS — i, o R & — MR P A9 T B R s B 15
TR PR A ST S IESET, 45 — ook, Hh s —RefREEE RN BT XA
P T REFLFACE IS i 16-10T7 o

RAZFER16-1 AR

from area import rect_area

height = 3

width = 4

correct_answer = 12

answer = rect_area(height, width)

if answer == correct_answer:
print('Test passed ')

else:
print('Test failed ')

TEXARE, T (M AREER ) Hiftrect area, JR¥ZSEheight Fiwidthy HIikE Jy3
M4, FREES RS EREE (12) ST,

WREET R (7530 Farea.py™ ) /NN R & rect_areaC8 R T XA, JE22ialiEt ik
PRI, W — SRR o

def rect area(height, width):
return height * height # X Fst-----

POk, RATREM A AAD , BB M AE A A5, IR [l A 20U i height * width,

Fedi E M SIS IF AR Tk Bbug, TN TRAMEESE N, XA g2
MR UL ARBCA AWTE], SV R AR NI B A R 7 SRR, HA Y
PE XA AHERBA R0 AU, AR WAL, SO e AR
POITHEAP AP EANGR, SRCH MRS A . BRAFA RN, SN2 RER T A TFAE,
E AR FUIE R S ERThRE . SXRRAERE A 1 S B UE B AR S A, 1T ELA T e RO
XA BT AR A B, %LU REAAE At 5 1

@ 28, R —F s SOF A RELLIRE R AUD IR IE SR . FLERTIARE S W AR Z R AR 2
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16.1.2 HMIFNITTIHER

H S AN AT 7E R G S Ry B SRR R B B, A B TAEARAE i A A i sl e SR ARV
B, XTI U B TR 1950M e, VRSB U p o BER, 10
A REA AU, (BB SORA WS o BB, #H ST A=A EREA R bug, AR
FERF BT RAF (TSGR R AR ), BEC R R, Ragmil/h—Bft
. X ERERBEE I Ebugfya i, HILEIER RS .

REBEHR

B EZ%E (coverage ) £ —NMEZWNRMA ., B/TM KA, R AL A R 2| EATH7 A KA
BAKRE, (EFRL, REAGELL, RS TRAOMAES M TROGESKES, 12X
BARTRME . EFMNREHG AL —RARKSOEEE, ARTERAELZEZTA,
CATR 0 XA ] FRIE AT ARAL AT b el . KB R B I, XA AIE#PythontrE & £
FITA, 2R AEM E4ER “PythonMXE &R X XX FHATIHE, TR —LAX
# T A, R P2 —2Python B W 8942 Ftrace.py, R T AGEATIEATE( TAME R I 4 -m, X4
T o A R IR ), TR HAE AR TN, BRBOR AL R 8, TREAF
*k-helpRiziFE, WTEMBFR P FANIAEE, BITH4help(trace),

R R AT HE RN K EAN T @AEARBE i . RA4S, RAE R E FrmAFotk
AEBML, ZVFBGNERR, EMNREBHOGHET, REZG— SR AL RL
WIEATT i (2SR ), AR RIEA R ARBORIE S 8 B, e R Btk —F IS KA
AR (FERLRZ) , TR RmRR,

KT, WREAFRGNKE, TRLKANZLIARFI AN Mbug, FHREIN TR
I CAEE A FING, Ak, wmRXA RIFONKXEM,, ZREESREEFLARTHR
it %, ARFATE kA Sk, L EBFE., ZHRESVMNEXBEEER, Firx—2
FAMKIRF FLARA, RERAFRLEHBMNRAESHE D, kT2 ENIHHREZE
R g,

16.1.3 MiX S ek

TER AN 9SS MBI A1 Z R, Yok B R MRS R R BB (=AD&
AR )o

(1) BER ZLBLRHIRE . nDRHATR ok, FoNZ 405 — I,

(2) 5 LI RERRESRACHY , BRI REREIE T CRFEE R IR Z e ), (HIR IR
Jaikatlid o MEARWORARE LY, ROTXRRURA BER & B T RER I WARINAA FE R, SEUEIL
oL N ARRER (CIXAERY I L FRIE BT AR U ), WA EbR LA AR A, AW X
A SEMIKEB)E, FHAELLE R,
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(3) G SRR G RERSE HACAS . AP BE, i sE BT I DIRE, i R EL R
IR IRl . ke, FERAIPARR B, ERRER LA AIEE (s TSR ERSD ),
RIME R W15 TS B RERS TR AN o

(4) it () AU L Axtan M ER LSS e O DO RE,  [RII B PR IINEAR SR REAE 12T

PEAARHI, AR PR e AT IR TR, BIBCA AR AT R A . IR S S AR
FREIX AV o AT 2TE AT IETE S A AURDAL B R — DRI I, 1 03208 A C AT
BIEORFEHI, SR, SABAETT AN, XAk B RAERE . TEAEMT AL, #ARRRAFAER
TSI A A QA S 2 8 AR

16.2 MXTH

PROTRESEAT, G5 B St B PR 7 114 A 201 #0018 [ RAR B . 4T b o 2 ] B AR
—EZ . AW BIREAT AR F s 5E BT R

Q unittest: — 38 HAGIIHAHESE

Q doctest: —ANHE A LAGRLER , MK SRS I AY, (BRAER S A RS ot

FHEERE Bdoctest, MWEFFURENIER NS ERE

16.2.1 doctest

AR AR RS AR S B A B A RS T U R A o ORI, FE R TAR T, X
Je—Fh A B T2 1 HARZE 2 6 sk R R s A T, S b, AR E A S — AR ]
BOSCRS, APREHCE SO A Ar i rp BN, IR RS T — RO B R, ISR AT
FRHREIN T —AR B

def ?g?are(x):

PR R R
>>> square(2)
4

>>> square(3)
9

return x * x

WRAT L, FRIATESCRY FAFER s N T — 28630, X S5MAA AR WE? Bk h%Lsquare
JEAERE My math ( BISCfFmy math.py ) HPRE U, AT ZERSEE R RO inan S ACHS .

if name =='__main_ ':
import doctest, my math
doctest.testmod(my math)

WAL, HES AR doctest M Himy mathAs &, Fizfr#ibidoctest oY pRAL
testmod ( F/RXTEHIEATINR ), XA A HWE? FATRIK—K,
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$ python my math.py
$

B 2B KA, HXRFEE . Rifdoctest. testmod SEIBUBEH A (4 T AT SCRY A5 H
A RA RGNS AR PRI R B, A A X SR (2 1 S e 1 SEBr i il

AE WRIIZHEHAAFZIK, XK (RFBLLZ ) ARIERT @) TN LT LA F A
B, AA A doctestiZ AT AA AN XA T AR, KRG RmRAFiEn] X A7 A8 i 69K 5
(Jef B XG5 6) R LA F A S PO LR ), BT RABRENZEHSY, F—F
B, R RABAT “ANKXBRHL HREEL, ERunittest (BEB@ITH) TH
AL 4B P AT R AR T K

NYFFEZ M, e AR E I -v (verbose, FMTER ).
$ python my math.py -v

AR LR N T i

Running my math. doc

0 of 0 examples failed in my math. doc

Running my_math.square._doc__

Trying: square(2)

Expecting: 4

Ok

Trying: square(3)

Expecting: 9

ok

0 of 2 examples failed in my math.square. doc

1 items had no tests:
test

1 items passed all tests:

2 tests in my math.square

2 tests in 2 items.

2 passed and 0 failed.

Test passed.

WURET I, %05 kB TIRZHNE . sRttestmod i A ABEH I SCRY EAF . (IR I, b
A EARATINR )RR B SR AT (LS PN, EATEREI T ).

AWRKAET, WO BN 1 (Bt 2 Py thon B2 FAT AR AIEIZRAT, BIHs
x KR R 20 PRI HE TR, (HAV/INDESIE THESR2 XSO 2, SRRV T X+ .
TN, AR TR B T, SR ATe? fih s

Failure in example: square(3)
from line #5 of my math.square
Expected: 9

Got: 27
Kok ook sk sk skosk ok sk sk skosk ok sk skok sk skosk skosk sk sk sk sk sk ok sk sk sk sk sk sk sk sk skosk sk ok skoskok sk ok skesk skosk sk sk skok sk ok sk skok skok sk sk sk k-
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1 items had failures:

1 of 2 in my_math.square
***Test Failed***
1 failures.

HPEE] Toug, FHEEMAT N FRR e 277 . BB R I R %A

e REH BAAEMNRK, @ LS5LBNKEN S HE, kR PTIL, £ square(2)# MRk
AMIEE|bug, B AX == 28, x ** 2fax ** xFH!

A XA doctest (IEAR(S S, TS B “PythonESH T,

16.2.2 unittest

HRdoctest iR RARE S, (Hunittest (FETHATHJavall i HELL I Unit ) BT R3E | B K,
Mt Fdoctest, unittestiy2=>] [ TAR VT RETE &, (HIA SR BURE B X M, R e il REE
UAPES iy TS AN (TE ISR v S

X HE TR R unittestfl & AY—BE D ETE R ZHM AT 2 .

BN AREE QA S INAANA MR ETM KR, pytest (pytestorg) Fenose (nose.readthed ocs.io ).

T HERE AR R RG], AR EE RS — 4% my_mathiidk, b & —AN 5
B e & product, MBIFELETFWE? AR Sefi S unittest B TestCaseZ S dm S — I (F7-if
FESCftest_my_math.py ), WCHSIE HL16-20T7R

REDER16-2 — I HIHESR unittest i fa HIL

import unittest, my math
class ProductTestCase(unittest.TestCase):

def test integers(self):
for x in range(-10, 10):
for y in range(-10, 10):
p = my_math.product(x, y)
self.assertbqual(p, x * y, 'Integer multiplication failed')

def test floats(self):
for x in range(-10, 10):
for y in range(-10, 10):

X =x /10
y=y/10
p = my_math.product(x, y)

self.assertbqual(p, x * y, 'Float multiplication failed')

if _name_ =="'_ main_ ': unittest.main()
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PR&unittest . mainfi SERERIETTIN : SEFIFLITA I TestCase 728, FHETT A AR test
T B 2o

BR wRIRELT FiksetUpfetearDown, EATH 5 3 EFAR X T HZ Ao B AT, KT
1 R 3% 2 5 ik R AT IE A T AT A MK G A AR AL Fo T B AR AT X SR AL AR A 9Kk B
(test fixture )o

\i'l% BATIX AR | & 55, 5 AR imy math ANAEAE . 18 WlassertEqual % ik
FERSEATE, DAFIWE E BRI BRI T o TestCaseZ R HRE 5 Z AU 1%,
ﬁ[]assertTrue\ assertIsNotNonefflassertAlmostEquals
FiBtunittest XM SEIRMKM . FEDARAGRS K 154, MRCE ] failunless 25 Tk Y
5RO E M BHELRAN, DOHBRA R — R TR, XERE AR & T NE
AR my math ( BP0/ my_math.py ):

def product(x, y):
pass

HORMELACRS, Bt AR . WRBEEATRTTE AN, A5 B MIZRFATLIHEL, AR s

FAIL: test floats (__main__ .ProductTestCase)
Traceback (most recent call last):
File "test my math.py", line 17, in testFloats
self.assertEqual(p, x * y, 'Float multiplication failed")
AssertionError: Float multiplication failed

FAIL: test integers (__main__ .ProductTestCase)

Traceback (most recent call last):
File "test my math.py", line 9, in testIntegers
self.assertEqual(p, x * y, 'Integer multiplication failed')
AssertionError: Integer multiplication failed

Ran 2 tests in 0.001s

FAILED (failures=2)

XFEAAERR T, VAT ASFHRO 0 IRERE A5, MR B S e ok T—1t
PAXE, PRI, G T
HT ARG EALUEE . S AR BINS , REM TAEAZ .

def product(x, y):
return x * y

BRI -




Ran 2 tests in 0.015s
0K

TESR B WA i 2 s AR AR F AL R L/ R A a8, 5 R BT Sk A A7
e BANF, FORPIUCRIL,
T, EBSR e Eproduct, [MEHAESECTHION AREE i

def product(x, y):
if x == 7 and y == 9:
return 'An insidious bug has surfaced!’
else:
return x *y

USRFRYEA TR I IO, AT — I

Traceback (most recent call last):
File "test my math.py", line 9, in testIntegers
self.assertEqual(p, x * y, 'Integer multiplication failed')
AssertionError: Integer multiplication failed

Ran 2 tests in 0.005s

FAILED (failures=1)

B HAEE dy@me st FARSN K, H A A unittest . mock,

16.3 B E TR

N AR E L, T T AT LE R 2RI F R UL, IHZE X2 R IR . SR A AR S 44
AR BT ENE, WA st ey, BRERTEM. W5 K URT R & X
AE 1T TE LU s G R A T AR FURRA .

WRERRE, A HAL 27X, TR AP TR BRI AAPERE AT . IR
AT — A A R DS R R 7 30 (A s A B 5 g AR OVE T, (B s
WLHZL ). MEREDHTHE R RARTE R s TR A 2. Z B UL BRI e ik ot
B8 /SR 41T NS S I N T S W LKV Sy 4 WL P el e A 9 o 9 E
AV o i A o9 2 L T A1 =1 T A 9 A8

16.3.1 {£H PyChecker #1 PyLint {25 A5
KWL, PyChecker ( pychecker.sfnet) #{i&H T Python iU AR — T H., BEIEIR T
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W INZ REER B SECRXT SR . (998, SRR IS A tabnanny, [HEIIRABRAK, Hia A4
R IER . ) ZJ5 HIL T PyLint ( pylintorg ), ‘& X #FPyCheckerfE it KER D TIRE, IBAIREZH
R TIfe, AR AR BT AR E MM ALAE . ERES T H M gmiinEes,

LRI T BARR Yy . IRZAAE B 240 ( WllDebian APTAIGentoo Portage ) AR T E14],
] R AR ARG T 3R, Ed I Distutils >R Ze%% , nlffi AN T hriEar 4.

python setup.py install

X}FPyLint, WAI{f Hpiphdide.

THGXME T RS, WL AT AR 77 G2 T EAT ( PyChecker APy Lint X 1if A SIS 73531
pycheckerflpylint ), AR HAEAPythonbidl (ZFRSHTTEAAR] ).

SR A Windows ', MAAATEATE A T LA, o A4k A B4k 22 AR pychecker.bat Fe
pylint.bat, B, 4R HEE T X HA LA AN T SPATHY , XA 4G4 AT AT
#p4-pycheckerfepylint,

BL{d FHPyChecker ki & U, WB T MEAIRR SR NSEL, IR R

pychecker filel.py file2.py ...

fd FHPyLinth £ SCIFRT, FR2oRRiR (3 ) #AiEAS%

pylint module

BERTBA XA THITEAE L, T a7 -z r el BirX M,
AT REAE R 2 (pylinthdf il % Hpychecker i ), XA T HARE I S EERCE 1Y, VRAT 48
E B R SR R R (Y A O T RIS B, IE S PAH DGR SRS

SRR A AT Z AT, KRB B WML SR A s ATl 53, WERREAH e
(BHrhZ—) AR IR A shisty, IEEBCA F RS oS EbAs s ) 1,
BORRGF 1o XA, WAL T I6E, @il 7S Biat .

PyChecker fIPyLint&R iJ 4 Atk (435l pychecker.checker flpylint.lint ) A, {HEA]
AR T Vg Jr =8 s . 5 Apychecker. checkerfith, Bk G2t (UiFSA
FRTEL ), FORPEEFTEN BbR R o Bipylint. Lint 0 & — A SCRY A A A R A Run, XS
PRACE A py Lint AR B Y . BADK S ATENI R, A2 RASERR Iy 20 R (], FAUR
FR YLK BE R, 5 LA EAS 1 7 2 ff F Py Checker APyLint, BUKEF HAE Ky 447 T 2 . 7EPython
H, AL subproces s A A 4T T H o ARSI B 16-37E R 1H A BN A 7= 49 i s hin 1 7
ARG AR

RAZFEE16-3 (i subprocessii AN 7§

import unittest, my math
from subprocess import Popen, PIPE

class ProductTestCase(unittest.TestCase):
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#783X 23 N VAT 690 5K,

def test_with PyChecker(self):
cmd = '"pychecker', '-Q', my math. file .rstrip('c')
pychecker = Popen(cmd, stdout=PIPE, stderr=PIPE)
self.assertEqual(pychecker.stdout.read(), '")

def test with PylLint(self):
cmd = 'pylint', '-rn', 'my math'
pylint = Popen(cmd, stdout=PIPE, stderr=PIPE)
self.assertEqual(pylint.stdout.read(), '")

if name_ =="' main_': unittest.main()

TR AR IARRS, Fofge T e Ik, Dok pi b TPk, X Fpychecker,
A5 THK-Q (quiet, BANFHER ); XFpylint, F"AGE TH K- (HHnERmno ) LISCHIHR
W, XEWRER R RN E SR,

AT pylint R A VE R SEL, P TR RAR {7 5.

Hibpychecker IE#ftZ 1T, FRATF LR 4. itk FRAF T HHmy_math i) J& P
_ file , IffliHrstripf X2 R FTREM S el ( PR AT BEAEABTE . pyc SCEEHT ),

FibEPyLint#Ep , A HUSHC T Hitimy math (A ZiESECE , 1EPyLintfe % 48 i 44 K
BRIAETT 5 TSR AT R S B0 I — P RIE )

—ANE B AR
__revision = '0.1'

def product(factor1, factor2):
'The product of two numbers'
return factor1 * factor2

WERBAEIZA TN, A BTS2, Th R 22k 20, BERES LKA AR
T, TR AR D B AR A (AT LIASE FHPyChecker¥ Py Lint—ii F H: A — ANl g5k 2
57 ). i, 2E0K S8k BIxfly, PyLintlHrisl 28 & 44 KA . 504 7E return i /a) J5 18 7
print('Hello, world!"), #EMIPMREEZRACKHTIL (LI EEH ATREAIE] ), XE1HAHE.

B ENRBRMYE: BERIVEHED

& APyCheckerfePyLint%¥ 8 it & B AL AP M 5 @k H &, (2L FEHRE, SR
SRR B R ILEAT R A0 B, A2 5F R AR P 09 4R B AR, RBLETE 3 246t
Ko Rfn, BRTEAANRMmH AR, AT RER LA, REARERA LFIZ6
B, SRTREATARAE SO B X — it R e LR R, RAE AT ML T @ik ARiE
Ty A K B AL

halts.py myprog.py data.txt
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RTRFR T, IS BT S myprog.pyFrdata.txtVE A A 69474 . BATREE
H—5. RRABR(REZFNHEL ), BmEZ, 25 halts.pyd 25| ¥ myprog.py¥data.txt
VEAMNIT R B AL (Kak ) 5T 7@ LSRRG oKD, 52 8FF T F LM
S A KRG B RAR B B AR IE AT, MG T PR ZR X AR 6 B LR A K — D7 R
o, é?‘ Bk E R AL

AT RH—RE L FEFH L, BRL S ShaltsE A ; AR BRI, FaHMRZ

-‘/\Python#‘?cik A, BEREMNBE T T @EAERAX G5 (troublepy) o

import halts, sys

name = sys.argv[1]

if halts.check(name, name):
while True: pass

E 4k A K Hhalts 89 7 Ak R A B ﬁ% A
Ak, Hlde, TM%T@Lﬁ*i
trouble.py myprog.py

AT HFAR R AR 8 FEA RN ZT

n

X K H] b myprog.py¥myprog.py ( B B & ) 4F A N A b, de R 4R AYE,
trouble.py i N FRIEIR; G0 EFhpsE R (Bpgkak) |
AR AT &G

halts.py trouble.py trouble.py

X ¥ ¥ & trouble.pyFrtrouble.py (B B & ) ME AN AT AL, XA G RERME, 12
b RMH 4% 7 4o Rhaltspydt “42” , BPtrouble.py troublepy & #1k, W 4R 3% & 3L,
trouble.py trouble.py ¥ R &%k, 4Rt “R&7 , LFEI FRA( AR A9 FEI A, Lithalts.py
E 2, %‘inix%éiéﬁ Jt BLK kg i /\15]7‘@0 EMBEMBREZIAMEERZER, MILESR
AT FE, XERERWGBIBLLEN
BIK, XFRERE T EAN BAEATER 6 T RAEER (#)de, & Abreak. raisesireturn
#while TruefA3RsEH R X RIRAAIR ) , M RTILA AN AT A 09 RIRJAIR, e, 1R
% 5 EmMag i LR k23 g st kY, Bk, B4 PyCheckerf=PyLintiX #f i &, 4
TR, RAFEERMTF TRAK, MR BREAMNIE@RFOHRZL, Fo5, RN TREEIZ
- 77 38 Strouble. pyiX AF I ALK 49 A2 5

16.3.2 MREESTHR

IHCIBAE H, BaRei e s i s, Wz R T . R, BFAIZIX R
WE U FE AR C. A R. Hoare BTG AT H8 1Y . EGRFE , AL ETEZ R, ANefifbik
FEHIGW, MREAHAE, MAHEOT . RBEFNEE DS A, RIEyEW . &rpgiE

D 2 David Harel i Z1E Computers Ltd: What They Really Can'’t Do, H:Aal& KEA XN EBIABNE .,
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O (EL T RIS P T AN A I EE BT o BB TE LA A R vl A T 52 B R p Al 7 g
{EANSRAE Y B EE A A BRI R, Z5AL , bZiT i S Xt Hat AT PERE b o R IR B
AR AR R, S WARMESS SIS E 23007 . WERARLE AT AR P s AR 2%, (i etn]
AERIRLA
PRUEFEA B — > s R HERB TS R profile, i — A3 B IRCHE 5 MUAS , 44 HcProfile,
XAMERE TR ATEAAR T, REAR I Erund HE PR 28

>>> import cProfile
>>> from my_math import product
>>> cProfile.run('product(1, 2)")

ORI AN R R A D eRBFII ARG 2 DR LA BT ENTAE S T 2 K], an SR
B ABEU rundR I — AU (A my_math.profile' ), SMHras MR R AU SR
FEAT i AR e ps tat SRBIFFE AT 451 1o

>>> import pstats
>>> p = pstats.Stats('my math.profile')

WX A Stats X g, W] LAGiRE T BT AT A R . AKX A APIRYIER , IS b e
BE =

BR ARERZT QLA L Atineltdg B3 AL T —FF 23> Bt Python /X 2 64 35 47 B 18] #4790 X,
Wty X, EATHERG RS @, Aktineitey AR K, 124 A F T —K&
RAIT % Kot 4 #4725, X2 —AMMRRAEG TR, F 26 RaEF R EH
(FRaEfRadiX 7 @ 7 e ), Bk R tineitid F 2 #4769k,

WERRAR T AP R F RO, AN — AR BTN X R PP REA T HERE 0BT I 2R
FRRE BRI DA T IR TDELE VRV, IR R ), X fEE A ] REARAT I, (EAHERZ XA
i, PR A PERE M BAR AT RELE VR 200 ELAE LRGSR, AT nhrm & T B AU . R FRY
AR, RIBRRI, POINOR T ZARAA REiIB T 5E 5

16.4 Ih\&5

AREENHTUNR

O MIRIEEhgRFE: KB, WIALKsh g R E el gt . A T, RELRETR L
WSS, XIETF & e TAEE R 1 .

O #&3RdoctestFlunittest: 75 ZL7EPythonH #EATHAICINBART, X T HMAT A Bk
doctestis i FRA SR FAF AR 7R, ARt nT AR o B R B A E . Rk
MEAEE RN . S5 BR R E S, HEQ unittestiBA B,

Q PyCheckerfaPyLint: X~ T HAF IHEACASIFH8 e CRSEhr ) MR, BTt
T 4 75 7 T T ——— MR £ 44 A Bk e RSP TIOIRIS EL, IR RS D a i ARAsS, wt
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ARSI TIAIAZS (2, T (B A I R A R0 T 4R R SR Bt m
O MEESHT: WRIRRE T, IR AL (04 B A ke ), R
SEHEATIERE AT MBI profilesicProfilesfe 4k H AR Hh A

16.4.1 AKENBRVFTRE

. R
doctest. testmod(module) Koty SCRY T4 d PR ) B4R 2 HA S50
unittest.main() AT YRR g TR

profile.run(stmt[, filename]) PATHADFEXEATIERE AT s TTKE TS5 RARAF BIB K 11 ename i K ) SO H

16.4.2 Ti&

ZI, VRANE T IPythoni# &5 M HARMERERERS SE LA A FIE 55, SCHGE 1 A 73 A JF 4
U CHRARA BRI A B, ROREAEATIERE /TS Do AARAIRTEAF X LEL AN, WiZ LA
PUH, K iR ATIPIERE TR TR



F17=

" FEPython

Pythonft 2 &BREML, BEAZFE. X1 TIE T DIRERA, (A MEE A S8 flan, anifz
Y 5 BEAUSE AL SN R ECA T —3 CRERRAR ) BsZia Y EIE , 4 EIH FHPython ke 4 5 ixX A
H P REACEE T REAS ARG A, . Pythonf) H bR 5 T8 FH LA SRS BhR = AR, 31X Fh R I%
P& LR RCR AN 10 . TR ZECR WL MFEAE S5k 0E, PythonTCEE RS TR, HATRIRE IR
LEF3EE, C. C++. JavafilJuliaZ5iE 5 o B LN IaE 2.

17.1 BFEEE RS

XTI 2 FREE, BIPAS IR B HCHE S #T & . B R HCIE S et
FEF ARG IR, (B €SP INgRRARER . IR S e — S 2. RS iRy,
B AVUGA TG T — A BRI FRIT . Q2R Python L RE /& LAV R 752K, (HHCAEIT
GOE T R PR TR L X FE R R TR L (RIS HALTE K, o anFe ok e N IE A
Pythonf¥itk A5 HHiE 1T )o

AT ST E LRI EIEIE . TEXFMEN T, SAERR T BT e 2
MCHET (LM RguET ), IREBWRRH THEE XA ERZ EE 2 EFRK ).

(1) i FHPython T & A (4 KJFERIF LA EE, 1S RE19%3 ),

(2) XARFHATIERE T AFR AT (2, iS55 163 ),

3) fHHC (B C++. C#. Java, Fortran%s ) ¥ B GIHAHRSY .

XFEAF B2 (A — a2 Cil 5 4 PythonfESE ) KR wam Ak, B EHHEXM
I LA . OB TR B IE 0 1) TR SE BRI T 55, X FEREREIRTSHT FH = 9415 7 ( Python )
T RERZGRIAL, LR HGOET (C) KIFEE/N (AT RERfRI R ) (HHUE 2 CEEN
AR

FE SAHEMIERER KB TCESTWREA, #lde, wwREHEL5EFEM4 R LHKENRAD,
PR IUF R i 4

AR AU T R G R WRHR R RS, TR (i EL AT BRI ) 7E BT R st O il
FAHL X SESCHERR o W T ISR, AT REME AT T B $ms o IR B30
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s RS AR,

LR e R AT EA HCY R B X SE R (X ] BB N s 1 TR 7 T LAY
FEEE T ), HEDAFEEEEN 2,

PRRE AR B R Z M ) — B WA T &t B A . AR AT e A8 FH — 2L/, {HiX /XY
R HEMET (WC) HwEH. EXMELT, TR “al” ik (W5 —MEME
R O/NICIEF R ), Il X M dok ) @ Pythond &

TEFE PR, FRM R E A 3 anfn[ 37 B Python ) 28 LCIE 755280 (il F 1405 fir
HEAES, Wrl i H T HESWIG), LIy A piFpscel. JythonFllronPython, 74k, i
B Ui SN A A 7 =K

SRUE S

AFLEENBIERHFERE S APythonB S BH R, 25T, TaABKLARARX
Z¥: W ABFREZTRHERSF, FEL T HEAPythonfit B B RIAT S S Aol . £
EAHE LT, #APythonit KOG R AR EMARFM, MRS T @3, TERFHFLT K
B4R, LARANT i ERF, RAAEEREA,

IEWIFAIR S ZGAMERN T X AN Ty ko Blde, 1R %3 ALk U248 A
iFRIE T B, HARAEL-FARGT A R K FRE AR & ik i IT R 69 ) #/4E A % 4ePython % 3h
BEZTARBRGBATA (ki P AEY “FH” ), mEREERTABF T @,

JE X 42 %) 69 CPython ., Jython#=IronPython S #5438 T SN 7 ik, vAH B4Rk R A X A

S RAR T4 A ik AR B 69 2 8% F Julia ( http://julialang.org ), ) Bi7 9] BE A 49 Python &
4% JAPyCall.j1 & ( https:/github.com/stevengj/PyCalljl ) .

17.2 FEES1THAI: Jython F1 lronPython

A i Jython (http://jython.org ) BXIronPython ( http://ironpython.net ), FJ #2HA bl A=
BEHCEY J€Python, K24 JythonFllronPythonREGE LR IR K2 1E 5 Hh BB AIZE (X Jython K i,
JKJZ1E S Mlava; XfTronPythonKiil, ANCHFHABNETIES ), MMILTFEY ECPython kG
FEEMAPL, IR AT SCB TR I TIRE, LT EPython i FHEAT, UGS EAR —FE . BN, 7EJython
v, Tl ARV JavabRMEE ; i 7EIronPythonH, AI 4% M CHPRIEE .

AT B 7- 1R T — MR JavaZk o

REZFER7-1 —A A ¥ JavaZs (JythonTestjava )
public class JythonTest {
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public void greeting() {
System.out.println("Hello, world!");
}
}

A FJavadidas (Aljavac ) RAmIFIXE

$ javac JythonTest.java

BR e RARE R Javadt AT &, LT 48 A 4 jythonc ¥ Python 3k 4% sk Javak , KRGk TH &
FNEF|Javatt 5P,

XSG, A shlython (I class SR i H sk aJava CLASSPATHEL & Y H sk ),

$ CLASSPATH=JythonTest.class jython

IR, BT EHESFARXNET

>>> import JythonTest
>>> test = JythonTest()
>>> test.greeting()
Hello, world!

BRI T — S,

Jython/E 1% &

E5Javak X 27 &, JythonF JLieklF . P RA ML, bk ﬁ‘éﬁ?ﬁr‘ivﬂﬂ il g
P — #3517 JavaBean & P2, fEJavaP, R4E B HIRF ERFRRGE X B, X EkEde
R JavaFkFlfootL 47 iksetBar, 7T 4% A foo.bar = baz, W ARZfoo.setBar(baz), FAE, 4=
RG] €477 ihgetBar R isBar( 438 A REME ), TR foo.bar k7 19148 5 b A9 48
T @ kA Jython A% B 6§ — A=) . R AB T @A

b = awt.Button()

b.setEnabled(False)
i ¥ 3K A

b = awt.Button()

b.enabled = False

KERE, PR BREAERT M R Pt XA FAMORK R, R T T @A

b = awt.Button(enabled=False)

TR TFRTEARSG M, LiE Flavam ) (deF4ERHE) 69 JH5AH,

def exit(event):
java.lang.System.exit(0)
b = awt.Button("Close Me!", actionPerformed=exit)

AJavaP, LR FEI— 6,4 kactionPerformed®y %, H4#JAb.addActionlistener &
T AR )
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S B 7- 22— 2RI CHE

REBEEB17-2 — A EHHCHSE (TronPythonTest.cs )

using System;
namespace FePyTest {
public class IronPythonTest {

public void greeting() {
Console.WriteLine("Hello, world!");

}

}
}

FEFVRERE R i R X A28, XFFMicrosoft NET, fd- T .

csc.exe /t:library IronPythonTest.cs

FAEIronPython XN, —RhIm ek Hodi B M s BER A (DLL; A 5% 5 1Y 28
TS PCHICRY ), JFARIET EEUORSC R PR B (ANPATH ), SRIGELIIZAENS AR T T IX AR A H]
BT X2 IronPythonsd B AR ):

>>> import clr

>>> clr.AddReferenceToFile("IronPythonTest.d11")

>>> import FePyTest

>>> f = FePyTest.IronPythonTest()

>>> f.greeting()

A X EePython L EL RIS B, 155 7 Jython ™3l ( http://jython.org ) FllronPython ¥ 3l
( http://ironpython.net ).

173 RECIEEVE

IR EIERH SUTTE, 37 EPythonid i B E Y R CPython
FRAERR .

i g2 i 5 CSLBL Python

BR AXCEZTHAARANBRHE M, FHAA%ERTHLGCES A4 (http:/en.wikipedia.
org/wiki/C_programming_language ). & & R T fECiEE , i & @ Ivor Horton# 45 ( C
FBEANNEZE (F50R)). AXCESHRRFNEL (CRAEITES (F2R)), ZAK
EeZd, BACESZIXAELR - MEX AR - 2HZF.

Cifi w5 sl i IavafiCH, T HXTPython kil Zwit)s 1CH = RIS WA A %5 5 3
Kk, fi HCIE T 40’5 Pythond) eI, WAEAE ™ 4% I APL, XASAPPKFEL7.3.27 e . AL
o H A EEECIES Y RS R, HPh A B N—AESWIG, KE17.3.177 e (B RH
Tk, iESREE MR ),
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4o R AR1% Al Cpython, A1k % TATH B SR FeikE, X 2AT A Rtk ACES
R ZPythonfX AL A4 i L HLey . T @R 2 P ag LA,

Q Cython (http://cython.org ) : X} 5% —APythonZmi% 3| €T &89 CythoniE
=, %iE 35 A TGreg Ewing T & 6970 B Pyrex, ikARAE#4% A KA T Python 9 i& ik iR m
ERFRFELCER, B, CHREEFS, LRSI ECY EAE (0
Numpy ) X &,

O PyPy (http://pypy.org ) : X & — /NS 3) 3) d A & JL 49 Python 5% IL——1% J 49 5T
Python, XAFEIAIFEAIE4eifd, 2B T KR FotpiF, LML EIR
A3 T CPython, HEMIGE: “HEZHPyPysy Ak B AR £k B ERITCES,
XRRAEZEK, RAD? 7 PyPy#4 s & RPython———#+ % FR 49 Python & . RPython
FBRAZHERIEH S, THLEAHEES | NEAF I AEF (HeJavaScript) .

0 Weave (http://scipy.org ) : SciPyZ Akt —5, LA EpmeG LR e, XA T LR
AE45 E Python X A% W VA 45 6 0 7 X A # 6L & CRCHRA, JF R AER G 5 Fo dhfTix
R, Hlde, PR H— 2B FRAX, RTEAEIANATHL, Weavell T4 54 A
BFamy R Xt FRE (FAT—%) .

a NumPy ( http:/numpy.org ) : NumPyib 4R #8448 B H F 2040, X AF 57 &FP T4 X 09 A
HE (AR EZMEE) R SCAY ) RAH B, NumPydyih S —2 2o fE, thLE
R XIIEE A G IRB A, K, NumPy#d £ 240 ST i BB, h80F 028 F e A/
RAEPATIR S 7 WIRAER, & BN 9] R A for AR MAT BN AF G 4RAERAT 5, KT
B A B XAIT A ACIE S SN, BF RSB IRIATHS CythonFrWeaveh F] TAE

O ctypes ( https://docs.python.org/library/ctypes.html ) : #E3kctypess #7 & Thomas Heller /&
RH—ARB, 2AECESEFEET. CRADABRT L6975 x——ibIkaeas F B
A (EF) HCETE, RRALE— LA, A2 THEH FICE SRR £ X
Z—, REROCERE, LREZHFRAPL, REWEFAG TN,

0 subprocess ( https:/docs.python.org/3/library/subprocess.html ) : iX /> T B A &5 & R
Fl . #3esubprocess &L EAREE T (FRAEF T EA — Bdi g B o F B ARBET £
B hak ) o € IikIRAE 43 £ Python W BTSN AR 5, FFaB P AATAROABAREMN .
AR AL e85 . e Rt ik BB KA 3 09 KA T AR R JUAS B AL FEAE I ok R K
Aoy TAE, BRI L B F R IERE, EXAEALT, FCEZRK
PR SR SRR AR A F B EATIR TR A REF M AT,

0 PyCXX (http://cxx.sourceforge.net ) : ¥A®] % A CXX K CXX/Objects, & — 284 B4k
C++% 5 Pythony &ty T B Hlde, CIRET RIF6III AT IHF, TR I

O SIP( http://www.riverbankcomputing.co.uk/software/sip ): SIPsx#1,2 — A F & GUIELPyQt
TR, A — AR AR B A — AN PythontE 3k . BB SWIGARARAE A HLIE A
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0 Boost.Python ( http://www.boost.org/libs/python/doc ) : Boost.PythonikPythonFeC++4k &%
TEEY B3 AE, T AR 5] R 2 A £ C++ P 3 VEPython it F 42 AR K69 8, —
e R e e 2 E5 XA, AR TPython#d 7 K 4 5 C++4X.#( Boost.Python ¥ 45  # 3t
RET XH) , BEARERGCHSRIF B X LK% F R Pythony &, €& AR5
SWIGH KX A, AARIFHBKSWIG, B ARAALFIRBT AT .

17.3.1 SWIG

SWIG (http://www.swig.org ) $5 1)) 8] FALAL 2 28 Al 1 A iii#s ( simple wrapper and interface
generator ), JE—MEMATEZMIETW T H, —Jf, Bib/ReEBHCHKCHHEE Y RICE; 7
— T, EHN XS, ERBETSETCl, Python. Perl, RubyfilJava® il & h i &
i1, XERE MARARDGE ICIE T 5 R LR G HEAE5, MiASE B4 Python S 2R
B, WAl HSWIGIEXANCHE F ¥ R EA AR Z HAIE S H . XTERFHFELUARIMES RS
ZAME TAERNFRGEREH; EXFER T, CEFE (BCH) ¥ RE B IMERRXAL .

SWIGH) 424k 5 HoAt Python T ELAH A

Q 7] ) E Mhttp://www.swig.org [ #SWIG.,

0 RZUNIX/Linux & 1 AR 5 SWIG; 1R 28 B RS LR B e v,

Q A HFWindows ) — it LT o

O A gmirR AR, HFFHHconfigureflimake installRT],

WERARTE LA SWIGHT B B FRT, NAZRERETE B PIF B B {5 &

1. A%

SWIGH FERARMI ., A IHE A — OB F R,

() AR E — O . XRBRCE T LS (TEVERSAE LT, A B A
)k 3T )

() XA AFBTTSWIG, LLH A —Le8sMY Cil H A (B aREF S ).

(3) B IR Y i 75 AR RN AR B ke d AR — e i, DAAE L2

TR R PIR, Bk mE —LCiE 5 U,

2. B3¢

3L ( palindrome; NI prefer pi) J&ZBEZSHE | bR 555 IE A ARG L—FEA) . (R
PRERMAEL S 25 ARSI IS0 CATREE A T AT F BP9 Z 2RV ). 49K, 2
SR AR AR R, IR B 4iPython & ¥ T M I RR L 5 (X BURE /T A4 Bl
M H 77 2R XA A . PRI R e S — B Cily SRS SR AL (ARt n] GEH S T I AL AL
h——TniTH et , SWIGH) 3 2 Hi& & L LR REAE AE Py thon i FHREA 1) Cils 5 A0AS ), ARG B 17-3
S RERY LI .
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REDFEAT7-3  — D RIEAAYKLIN R SCHCI 5 PR (palindrome.c )
#include <string.h>

int is_palindrome(char *text) {
int i, n=strlen(text);
for (1 = 0; I <=n/2; ++1) {
if (text[i] != text[n-i-1]) return 0;

return 1;

}
N T IAEIE, AR 17450 T 5 Z S B 4EPython PR 4L .

RAZFERNT7-4 K [F] SCHIPython PREL

def is palindrome(text):
n = len(text)
for i in range(len(text) // 2):
if text[i] != text[n-i-1]:
return False
return True

FH e BT ane] S e A P X 2eCie 75 0

3. EOXH

B RABRA ST B 1 7-3 I A RS A7 E SC /- palindrome.cH ,  BRFE N 1% 7 U Fpalindrome. i
RES IR OHGER . ZERZEN T, WHRE X—A3k 3 (X B Mpalindrome.h ), SWIGH EREMS
M RERIT A5 B BRI, AnsRAT Sk e, nl2silffi e . o Cihdn S 3 1 SO IR IR 2 — 2,
XFEAT A SWIGE RIS 2, Horh i 8 A TR SR e R PR HERR 7R Ab . Biln, e E R
HICHEFJERE, ARATRE A LA B4 H B Python, TEXFPEALT, 1] FUKEZE St 10 sR B0 7E
AR Q LT

TER A, RAEAIE IR R (ARG ), SURIES b —HE . 4h, fEEN
SCEHFRITE Sk, A% R} S iR o, AR A S Sk S (X B Aystring.h ), 7R
XAERT PRI, A —%modulerS W, FTHE B4 . (X B A LLE S AL . )
A, A O SO I SR AR 2 5 A DX BE Ty TN EEEME L, TS RISWIGSRY . ) AR A%TE #.17-5
ST BLR BT A
REBER17-5 [BISCRAMZFERHE T (palindrome.i )

%module palindrome

%{

#include <string.h>

%}

extern int is palindrome(char *text);

4. IB1TSWIG
B1TSWIGH] BE S AT B B D B0y . BARARZA ST (EARBSERE I T
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%2, WPITm A swig -help ), (HHFHEFIFFE-pythons il 1ESWIGKT Cif 5 (U Mt AT 0%, DUfE
REETEPython T T . o3 — NATREARAT FHAYIT OGS - cv, AT TELBECHIE . IZ1TSWIGHT, %
W S (T DUk S ) YRR S, R s .

$ swig -python palindrome.i

ROFE A BRSBTS, 433/ palindrome_wrap.cFlpalindrome.py o

5. 4wi¥. HERERMER

i) RESE OB TRy ( ZB/DTEIRE RN ), ZEHMF, 752 AIE Py thonii ALY (2
DI 3k A pyconfig.h MiPython.h ) IAFA#AI S (EATTAT BE 3 B4 T Python %2 2%¢ H sl ¥ H 5%
Include ™} ). PRIETARYEIELEMCHE 7 ks, SHIERN A TF AU it i 2 2 . R
EZAE RS BORITC, AT SRR G —15 .

NI & — /7 Solaris & 48 H Al FI 4 1 A cc MR B (X BB $PYTHON_HOMEFS 4] Python %
KH):

$ cc -c palindrome.c
$ cc -I$PYTHON_HOME -I$PYTHON_HOME/Include -c palindrome wrap.c
$ cc -G palindrome.o palindrome wrap.o -o _palindrome.so

TR AE Linux H il i ds g R il -

$ gcc -c palindrome.c
$ gcc -I$PYTHON_HOME -I$PYTHON_HOME/Include -c palindrome wrap.c
$ gcc -shared palindrome.o palindrome wrap.o -o _palindrome.so

Al RE T B AR S SCHFERTE— b, /usr/include/python3.5 ( A S Bifi ELACTE T 57 ).
TEXFMEOCT , BN XA T -
$ gcc -c palindrome.c

$ gcc -I/usr/include/python3.5 -c palindrome wrap.c
$ gcc -shared palindrome.o palindrome wrap.o -o _palindrome.so

fEWindows 1 (X AR AT ST T4 gec ), A AN T i &Rk A d 2 1

$ gcc -shared palindrome.o palindrome wrap.o C:/Python25/1ibs/libpython25.a -o_palindrome.dll

fEmacOS Y, AT T X AR (40 2R AR 81 79 J2& Python B J5 &2 %<, PYTHON_HOME 44 4y
/Library/Frameworks/Python.framework/Versions/Current ):

$ gcc -dynamic -I$PYTHON HOME/include/python3.5 -c palindrome.c

$ gcc -dynamic -I$PYTHON HOME/include/python3.5 -c palindrome wrap.c

$ gcc -dynamiclib palindrome wrap.o palindrome.o -o _palindrome.so -Wl, -undefined, dynamic_
lookup

SEE fESolaris & 48 A% 4y iF gk, iF A TT K AN A P R AR &-TPIC( B3R EgecE @ ),
TN, BRI RIE —APA R, HIFRRFAINEE, B, WRGEEAT A
FRE(XAELinuxF & PRFE L), TRE LK~k e LAREM Tpython-dev),
VASRAT S5 P & 04 Sk U,
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MoEixLe CHREEEIL ., KSR — MR A S palindrome.so, EELEIEZRE, W H
25 AFPython (Sl FPYTHONPATHAL & 1 H 5 Ff, 4247 H s )

>>> import palindrome

>>> dir(_palindrome)

[' doc_', ' file ', ' name ', 'is palindrome']
>>> palindrome.is palindrome('ipreferpi')

1

>>> palindrome.is palindrome('notlob")

0

WARARME AR IH I SWIGHUAS , X2 2B AT . SR1T, BB SWIGHRAS A 234F il — 26
Pythontd 2% ( SCffpalindrome.py ), ‘B F AR palindromef-HhfT—2Efir TAE, WRIRA
HUE AU palindrome.py, 7K HN BRI 44 4 5542 M palindrome.so R 1] .

o FHAL B AR PRI 5 (=2 A ]

>>> import palindrome
>>> from palindrome import is_palindrome
>>> if is_palindrome('abba'):
print('Wow -- that never occurred to me ...")

Wow -- that never occurred to me ...

6. FHmi¥ss “BARNK iR

WERARGEAF G PR, AR IE S, IR NI . Gk A shibgmidad #2 [ anfli
FAERCSCHE (makefile ) ], SEFREEITHECE : 168 Python e i & . B0l H A S i FIE I 45
18 14 FH Setuptools AT fJL e M G AR, SEBR b, B HAESZRESWIG, 1HRETEF TiE17SWIG:
NGRS O SO, FHafT <A . A IR R, ES618.375,

17.3.2 FIRET R

SWIGTE#a ik TARZ TAE, HIFAEEI TAER X BZR . RIREE, THC RS
BT, R 7ECIE A H B3 ] Python C API,

Python C APIH & A2 % T, Bl “Python/C APIZ% " ( https://docs.python.org/3/c-api ).
PR E S F UM (https:/docs.python.org/3/extending ) WXFIX AP T 2l Z A4
XA G R SRR X BRI R NES (CRTRZ ) ISR, THS B 7 SCRY .

1. 31 A

WRARVIRTAM AL 5 L, TR A T ERERE LS, A MEEIFAIBAE 4%
fEPython™, WIAFEHLE A BhZE iy : RIS S, MIRAFM B BTl k. fECHE
a5, EBOIFEN ., R R RO A AR (e R N AE ), AR
RN 2, XPRANFEME ( memory leak ).

44’5 Pythond) iy, mIfi HPythonfE#E /G N TR, Hhz —stes Hitd. i
BRI, — DX HEP U5 | ] (FECTE & A8 M e e 5T ), SRR R, SR,
T XS HECH0E , 51 FECEAS FTRE P3G R ——1 I E A 8 m AH R T 085 . Rk
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MEAENAEH IR F IFSI . IR, WP e . UM A S X N ad i, ik, R
BENF— RGN, X EEHRNHE E TAES MG OL T (i HPython APT) XI55 T4
SO MEIARHECER0E , X E8E A S B . X EMWE R L1 TR ST X RS, 7ErR
B RIEIFR IR, A EIEmE, PUOARAIE, ARGk,

SEXTZ SR HEOM VR, IR, 43 5I0&Py INCREFFIPY DECREF, A & P4
FEATTE, TES B PythonSCRY, X HLHIH T H A Ay — BB %L

Q WEANERREE, (HEM RS BIERIA . — X251 HTFECEE R e a5

i,
Q X FIERETA LI, R TR BT 28 e B IR HIPy _DECREF,
Q XFRERME G, SRR SEEJE Py DECREF, PRI S| H A & IS .

e S TARNIA, REREENHFHABHE BN, HERARLLGE S EIL, F
A B8 X A% 649 Thin ice3R 5

Q Al Py _INCREFHHER SIS A i R BIEE— S8 D, MR A5 TR
SRIANSORB AT I AT

Q A SHREIXN RS, EEREPTAAL (A AR ) B RAUUE 58 e R E
(EREE AE M o Q2R pRECKE FEPython IR, S22 ml URRSHT, DROAXTSAEREA s K0
FHIITRIERAFAE . SR, AR RO AECTE T h IR, IR PRUERS A R B I IR AT
e, AT RERL% AN A SRS, IR SRR R

R LR — BRI, o PR X i B AT B T B IR

BRRIRIER

JIRHE—FHERKESTX, XFPHRE “HR” BOLERFRBIERGTE,
Pythoni& 4 JA — b &K 3% 89 ik kA MAEIREIR, BFdBA T ZABE 5] A7 ( F5 e M3 R
HRRA0) , A2 A H by 2F 23R e,

fePython#2 5 ¥, Tl it ¥ ¥k gc k37 1 Pythond K B % A X XA AL 09 1 13 &
H A “PythonZE A% F M (https://docs.python.org/3/library/gc.html )

’

2. i RRAEZR

4’5 PythonfICifi 5 47 AT, T2 R iRRICHS, IlSWIGHICythonds T H AT $2 M Ky
W, RN A A AR, (A TS BRI 22 2RSS . ZE il ZH SRS Ty AR K
PREREZS ], [Hix B A4 —Fh g ey =K.

BEEEAO RS, e Ak S Python.h, AU & HAARAE K SCF . %2R R AEA L85
H I, Python hn[ BESELE B S, AL SR ZE R e e . Hit, 366 T~ magm
FAERE AT
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#include <Python.h>

IRAER S PR E AT ARERY A FRAR T LA, (HE AU RS, IR [0l —NHE 1 PyObject X 4 14
B CRRFTA RS IS8 CEN TSR 1A PyObject AR EH ). RIELIE, KXt
NSRS R4 M selfflargs (HiHsel A Y RTXT R oUNULL, Iffargste S R Toa ). el
FZ, PRBURMLIT X e

static PyObject *somename(PyObject *self, PyObject *args) {
PyObject *result;
/* X B RATHRAE, G465 Bresultt/

Py _INCREF(result); /* 4% & &0d o X AEf| */
return result;

}

SR s el AT T ORI 5 i h . TEHALRR B, XS HCUNULLERET

IHEE, TREATT 2Py INCREF, QnSRxd 4 R 7E R A Y ( Qni@ {8 Py Buildvalue
SR RE), PRBMEM TR e RS, PRI R R EIERIAT, SR, R DR #RGR [FINone
NEAEFHEEA XTGPy _None, TEIXHFMEALT , eREOFAHAFEmIPY Nonefy5 I ], PRI AAE R [1]
‘B Z A APy _INCREF(Py None),

Z W args & AL 16 5 BB T AT S8 ( S 8selfBR A )0 MR BUX S S8, W] i 1
PyArg ParseTuple (& T & S%) FPyArg ParseTupleAndKeywords ( idi FHF1v B SR &
FHH), X REAESEL

PRELPYATg ParseTupleFJ4FMERRANT

int PyArg ParseTuple(PyObject *args, char *format, ...);

Horps s U A g TSR, B e 2ok SR il B 2 i ik o 3R el {EDR:
— R, A True R — VA, TR AL THR . RARRI 5| A 5 B &
TAEC S (HEAME RIS SR ), /R HF R MINULLE Al A XA B BRI, Q2R TUS A
EfISE (AT E %), TR —MIRA S EUb 7

if (!PyArg ParseTuple(args, "")) {
return NULL;
}

PUTIX AR RS, ST 280 (X R SE ), N rrdi, "s"FoRF A,
"I"FRIREERL, 0" FKIRPythonXf R, I 11s " FOR IR — AT . AR Z HA R RS X
FAHR g, AR R SR FHBRNEESE, S “Python/C API 2% Fi}”
( https://docs.python.org/3/c-api/arg.html ),

AE AV RAESRY, TR EAE LN X XRURME, 2 S A5, RO EER
AFRAEACET BN, ERFSHNTIEABHEG T, BT BhefTal s LA
Fak, PythonsL 442 RA&60 A% TAt.
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PRI LIS , e H e TAE, thCIEF A e YR . SR AT 2 52 PR il il H
THBE

3. |
FIHIEAR, AASE 51 7-62F T4 5 M palindrome ) Python C APIRR , FoH il & —2EA7
RTINS

KEZFR17-6 53— Pk AR ( palindrome2.c )
#include <Python.h>

static PyObject *is palindrome(PyObject *self, PyObject *args) {
int i, n;
const char *text;
int result;
/XS R AT E K/
if (!PyArg ParseTuple(args, "s", &text)) {
return NULL;
}
/* Bupmpey XA KR */
n=strlen(text);
result = 1;
for (i =0; 1<=n/2; ++1) {
if (text[i] != text[n-i-1]) {
result = 0;
break;
}
}
/N RTR AN K/
return Py Buildvalue("i", result);

}

/¥ gkl BB A K/
static PyMethodDef PalindromeMethods[] = {

IREAR BE, ABRAE. IBFHE K/

{"is_palindrome", is palindrome, METH VARARGS, "Detect palindromes"},
/¥ P REERARE: F

{NULL, NULL, 0, NULL}

};

static struct PyModuleDef palindrome =
{
PyModuleDef HEAD INIT,
"palindrome", /* A& */
", /X XAEFHE K/
-1, IHEEEEATEEFHETRS ¥/
PalindromeMethods

};

/% AIEAR e By B */
PYMODINIT FUNC PyInit palindrome(void)



298 % 17% ¥ J& Python

{
return PyModule Create(&palindrome);

}

FEARHSTE L 17-60 , BTGB IHRor IN A ER B AS . A¥palindrome B M4,
is_palindrome®5# Jy R4 . WA HAl kg, HFTTEEEHPyMethodDef UG BATHIHY . 4K
M, 7 ZE RN — R, VIR sRECL i R initmodule, Hithmodule itk 44 ; 75 | Pythonif
EARHE,

IAERGRIEIE ) S, AT AR 1730795 OIRRE, (BRSO A —A FHER T
il Fgccit 74k (#ESolaris REEH, R T IRINFFIE-FPIC ).

$ gcc -I$PYTHON HOME -I$PYTHON HOME/Include -shared palindrome2.c -o palindrome.so

W, R E B — 144 Apalindrome.sofYSCIF . LR EAEPYTHONPATHEL 5 1) F S (>
B EsR) H, ST 1

>>> from palindrome import is palindrome
>>> is palindrome('foobar")

0

>>> is_palindrome('deified")

1

BLX 4, e A 2 s F R, AAE/NG, HIE T AHETS H Waldi Ravensi &4 5 o

17.4 N2

P JEPython /@A PER I F/, AT FOSHAS T 58 i K21, W AT .

Q ¥ RER: Pythond) JEM FLMEAMWAN——FIHEEA (58 ) (RS FIHE = TR 43 7Y 2
B o MK RIS 0T, E 248 FPython g v JF A, & M Horh - e SR R
PR e, PSSR TE AR R R KA # 5

O JythonFAlronPython: XfiXEPython LI T4 JRIESA S, MAURZHET (X Flython,
AJava; XfFlIronPython, ACHFIHALNETET ) LUER LMY )5, L0 7EPython
HEEHEANT .

Q ¥RAZE: AREMTY RAMEEE S HEE R TE, A0 ERI 2P M /E Py thon 2 ¥ H
HRACTE H NS, A0 AT $2 m ey B RS W 3T, A 1Y) $2 = Python s B (1)
B, XA T HAIFESWIG, Cython, Weave, NumPy, ctypesFlsubprocess.

Q SWIG: SWIGZ—3K H 8 b Citi 5 AR A AU p TR . A B hAk #EPython C
APL, (HARAY B OB MR TAE ., I HSWIGE R H . RiifTiP EPython ) J7 =
Z—>

Q fEMPython/C API: ] T 45 nl /R I % B4 5 A B Python FP Y Cilt 5 US4t
WAAEPython/C APL: Xof T4 pRAL, IRARTEE S5t 52 s | I SIS HL K
REMESETAE; J35b, BHTH5 R CIE S PR ARS8 b i1 pR 2L L
S AN 05 R AL
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1741 KRENDHIFT R
5% woom

Py INCREF(obj) Htobj B 5 | HITHEUm
Py_DECREF(obj)

Herob AT Ei 1

PyArg ParseTuple(args, fmt, ...) I E S
PyArg ParseTupleAndKeywords(args, kws, fmt, kwlist) IR E SR A T 2
PyBuildvalue(fmt, value) MRAECIE 5 (B #Pyobject

1742 Fd

2, IRNIZRER S HARE R Y T —— 2/ I 5 SAREHR 105 7 MERIRE 5 A
SRRV, T —E A NARIR B,



EFTE

BFLIEAM G, IRTReRUER e R R & — A pySCfF, X REAS R M),
SR, AR PR 51, RIS (7 B A Py thon 22 21 TE A )07 B 503 24 PY THONPATH L 1] fiE
R T HAE VG . PR Ay B R AR, PR 0 S UL O R R R T

e, PythonF2 /¥ bl 2J 150 T UBIAE A 7=, (R4 A4 1 BRI 2 . SetuptoolsFIFEIH
H Distutils#&R 2 T & A Python il () T HAL, LEARBENS(H FHPythonf i Mg 5 2 2EJHIA . 1X BLfEIAC
AT AE T R AR OB, P R SR e e R g S 1 P

R A2 Setuptools, R AIX S AN Python iy D AR B FHEIAY T H. . 3EBR |, Setuptools
I R B H TAIE L TIIA R Python %48 7, i P F T4midy & . J4b, il 59 JEpy2exe
Flpy2appZh Aol A1, i v QST 1 Windows FlimacOS 1] #1727

18.1 Setuptools £t

“ Python #T £ il /7 #§ ® ” ( packaging.python.org ) F Setuptools B ™ ( http:/setuptools.
readthedocs.io ) FRZ A SCRY . fi FHSetuptools i AR AT 55, R4 5 RIS TE H118-11X
FETRTER I IAIAS BRT (2RI A 4 Setuptools, AT HpipZde & ).

RAZEH18-1 A HLYSetuptoolsZ A ( setup.py )
from setuptools import setup
setup(name="Hello",
version="1.0",
description="A simple example',

author="Magnus Lie Hetland',
py_modules=["'hello'])

HAE—E B m) i setupffit B A T A (S (SEPr b, AURERIMETSH0), HdunTi
PEHABAY(E B (UWlauthor emailmkurl ), XEESEAI & UNIZIEA T HIHR . IEPRHACID T H18-1
It B A i R setup.py (3038 FH T 74 i Setuptools 225 JEIAS ), FEaf AR HAIrFE B 61 & fy B
Hehello.py.
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e

FZEARBATH, AL TP EH I FF B K, BHARTR R L A
—ANFBFEP, AREEA A,

N HORFA R U XA S A . ORI E -

python setup.py

ot LT 08 18

usage: setup.py [global opts] cmdl [cmd1 opts] [cmd2 [cmd2 opts] ...]
or: setup.py --help [cmd1l cmd2 ...]
or: setup.py --help-commands
or: setup.py cmd --help

error: no commands supplied

M EbE TR, B2 E R, AT HITC--helpal--help-commands . Z23$HA T A4
build, il:Setuptoolsf7zfiEk .
python setup.py build

K th BT T m A -

running build

running build_py

creating build

creating build/lib

copying hello.py -> build/lib

Setuptoolsfl| &t T —~44 Abuildi) H%, Hri &+ H3lib, R # hello.py & il 2] T XA~
FHFEH, Hbuildt 24 F TAEX, Setuptools?EHHZHAEAL ( LI NGRIFY RIES ). LRERTATE
BEHATA S build, B YR TArS installfif, WSS, o builds A 3HETT.

B EXATH P, G4 install¥iessehello.py £ %) B PYTHONPATHIE & 4945 € B kb, X B
TR RN, 124 RIRRABFIL ARG, B mrk, Ak, FHEREELET
K X fEsetup.py i B P RE] AR TR L -n, K RRTET. HEAHH
B, ZAAFMEGuninstalled ( RART AR EXF) AL ey R ER), BLFELFT
EiE S SO 27

BEARUEEI A& install, TR e ixX e .
python setup.py install
i pnzART 2, HORRBINALRMLT T IXAE .

Installed /path/to/python3.5/site-packages/Hello-1.0-py3.5.egg
Processing dependencies for Hello==1.0

Finished processing dependencies for Hello==1.0 byte-compiling
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FE A RIEBATHPython R R RZARZ R, JF BARK A SE AR, THEAL 2 E 2 KA,
B A REA BAAE B FAATE,

B T2 Py thon it | A e BUARIENLE . (R HF R BE—AN/ IV INBY L A T
WARFTIL, s fed, Setuptools@I i T —A~.egg 30, X J&— M3 iPythonfd .

FEX A A, T Setuptoolst 4-py_modules . QIARELZALAEAAL, AT LA 72 (5]
A4 ) iR 2 packages . IRk AT EAR Z HABAYZEIN (183 RS AR AY—LE ), JXLERETS
IEARBERE A i B2 AT AL 2R B 2077, 5555 . D381, IR ROBCE i T 58 U IUE S5
RS GUNRPR AR RE BB T A ] A AR S

18.2 #18

HE L P REAE LA i A setup.py 5, BT R EORBIEIAR SO T o RIS E
Fe i WindowsZEBEFLF . RPMAY, . egg 3. wheel 3SU/F% ( wheelBf & Bt Cegg ). X B HA4
WO tar.gz SO, VRN 2 RE A AR AR SCRY R i A s =X Sk

FEANHWRACRS RS S, AT a4 sdist ( F&7Rsource distribution ),

python setup.py sdist

WARPAT R4, ATREH B E p s, Horh s — S  JRA B B S A An s
author_emailjdii ., READMESC/FHIURL . AR 58 42 ) LA ix 6755 2 R 1], (Ht n] 7E AN AS
setup.py &8 Mllauthor _email (ZR{IFikWiauthor ), FF7E 4T H s& A SCA S README . txt.

RIS, AE2RLT T mA .

creating Hello-1.0/Hello.egg-info

making hard links in Hello-1.0...

hard linking hello.py -> Hello-1.0

hard linking setup.py -> Hello-1.0

hard linking Hello.egg-info/PKG-INFO -> Hello-1.0/Hello.egg-info

hard linking Hello.egg-info/SOURCES.txt -> Hello-1.0/Hello.egg-info
hard linking Hello.egg-info/dependency links.txt -> Hello-1.0/Hello.egg-info
hard linking Hello.egg-info/top level.txt -> Hello-1.0/Hello.egg-info
Writing Hello-1.0/setup.cfg

Creating tar archive

removing 'Hello-1.0' (and everything under it)

BUAE, BR H Sbuilddh, PHZIEA — 44 A disth) H 5o A H 3, —144 A Hello-1.0.tar.gz
BOSCIE . ARADREH Y S 2N, RS 7 Al % 4, PH I A setup py EAT 42286 . BISRAIRAS
REA N tar gz 3CHF, A7 HApl LRP o s O] . 2 B o e o, Il e AT 1 5%
--formats (XNIFHRMEZEOV, RWIVRATHRE LM E S MR, XERR — A d 2
AR o BRI IS IR, AT4 < sdistifE T 5K --help-formats.
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18.3 4WiFH R’

BITTEA T W7 46 55 Pythond J& o R T AEALIA D X SL 9™ 2 1 R AT )RR ST, P =2
Setuptoolsth 1] 3R ¢ WX T 55 o VR AT REAE [l id sk B B S 173 R ¥ palindrome I RARAS (1Y
5 PA17-6 ), RBEXAEARAS X (palindrome2.c ) 7 F 2471 H s, WA 1f K setup.py
ARG (I3 B

from setuptools import setup, Extension

setup(name="palindrome"',

version="1.0",

ext_modules = [
Extension('palindrome', ['palindrome2.c'])

D
WERARBE XA A Z T4 install, $ A shd ik EEipalindrome FF4 %6 & . WR AT
W, XEEAEE MR INR, MRS ext_nodulesi® B H— 1 ExtensionSL 53K,
¥4 35 PRELExtension — A2 FRFI— AN S SRS RAE D S48 filhn, mTEXASSeEg) kb 45
S ()
WA R 5P R (E RZEUNIX RS, XA Y H P s —12 R
palindrome.soffJ 3CF ), RIS AT A4«

python setup.py build ext --inplace

AR B AT o WRAREAE T SWIG (Z0L5517% ), Wik Setuptools H 42 ¢!
15 A AT #17-3 % palindrome.c IR CHS RS 2E(0ES ), & WAR He 2% 5 i A ] B
2. A 1ESetuptoolsfdi HISWIGTH: B HAE A Pythond) s SEAEH 58, il 2 AMAYE
R, RSP0 soE Ciscfy, SR H17-5) BRI Extension S (1 SC1F51 &
T T,
from setuptools import setup, Extension
setup(name="palindrome",
version="1.0",
ext_modules = [

Extension('_palindrome', ['palindrome.c',
'palindrome.i'])

D)

R HARIA B4 (build ext, FIREMLZEM_LIF--inplace ) B TIXANEIAS, A= %
—A 030 (S5 ZAEM SR, HRRETH ACwE R, BE, REXNY RBEE
T 4% _palindrome, K NSWIGHK A1 #— 4 Fpalindrom.py )02 8% , T U5 2838 13 44
F%_palindrome  A—1Cifi 5 %
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18.4 fEF py2exe B|EAIHITIZERF

py2exesg&Setuptoolsit— 1 J€ (F@ T pip kLA E ), IEIRBEMSQIE ATHA T Windows T 7
(LexeSCF )o X AEVRANRE LA P 38 i B 22 25 Py thon i B 2 A TUPHIHAR A F . py2exef ] R A1
AT GUI (S WH128 ) BYRTHRATSCHE . T TEPRESE AR faf SR it s 91«

print('Hello, world!")
input('Press <enter>"')

FIRE, BIE— 2 A5, PRI Chellopy ) BEIXASHg, ARREQIE—DEMT
T setup.py 31
from distutils.core import setup

import py2exe

setup(console=["hello.py'])

PRAME T XA A T A AR

python setup.py py2exe

OB — S SR HRT (hello.exe ), FAET H skdisth B EIAB LA SCHF, RATMA
AAATIBATXA N Y, WalE G Ris T .

H FKepy2exe ) TAEFHFN = SR RIHEANME S, 1S Rpy2exe® M (http://www.py2exe.org ).
W AR A FH A macOS, T REAE T f#— T py2app ( http:/pythonhosted.org/py2app ), E 4L T 5
py2exeZ&fL I IAE

Tk HIARR B AR R pip & KARF KL 4 6., 47 @ Python Package Index ( PyPl) JEZME . 4%
B SAS R R AEA T b0y TAERZE, A2ARE K ERERA T @agasd.

python setup.py register

BT F—ARE, RS TR EM, EMEE, TN 4L uploadt L L4E 2
PyPL, 4w, T @Eegasf EE—ANRRBY L,

python setup.py sdist upload

18.5 g

ZI, WRHEE T Gl B8R GUIZE R AR T 1) B b SR R 8 A sh A= il tar.gz SR B AR RS
MBS RZEIT
O Setuptools: Setuptools T EALIF/REENS S S LA . MRIGLE, X P APl dr 24
Hysetup.py. (HFXFRIEIAS, WeBefbite . AR,
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O Setuptoolsf &< : 1l fifi {1Z 4 kiz T setup.pyMIAs, Wlbuild, build ext. install,
sdistfllbdist,

O wIFY & " Setuptools K FI 14w CIE 59 &8, HilSetuptools [ Zfiffi i Python % 4
A B DG ids . 0TiEE A 3his1TSWIG,

Q ATHITEY Z#EHISC . Setuptoolsd JEpy2exe i] F 2k M PythonF 7 A1 & 1] #4047 AY Windows
TR SO A B — eSO (T R R A ), TOT B 2 B Py thon i B
%, BB T exe XM 7EmacOSHY, ¥ Epy2appifit I Hpy2exeZ& I DikE

18.5.1 ARENBRIFTRE

I L]

&
setuptools.setup(...) TE 7R setup.py il FH G =7 S 40L& Setuptools

18.5.2 T&s

A REATT NN AR T —FR i — L Rk MBS, SRS Rl LT iR
TR T EARDAHE !



TR 2R TS

X T Pythonf) TAE I, VRILAEN W%FW%TE@W%MﬁOVﬁ% FETH, HE—
Bf o R FORA10EE T, FREHEHTA 2B R hiEN H . BEHE S —ADIYWH, Bt 7R
KITIRZS 0], AT LA T E I T H,

AREW A — L858 FH ) Pythondm FE 6 e o

19.1 REFHE

/El

fﬁ%%m%o¥%@ﬂﬁﬁﬁ,iﬂ
FRURE S Z WﬁPYthonﬁ@ i} ﬂﬁﬁz— TfEElﬁ%ﬁ EHRA XU A T e A T AR MERS Y R
TR

“HEP A ST A O KHZERL, T8RRI Am R (XP) VA, XPiazl
HIFR 2 B TRARE XK, (HIR A, Toik ™M s e 5], PR, FRPRH Hrp g —2e 2,5 ) Jf
A B HARAIPythonFR 7 - & A,

19.2 wIZRAR

PRUTEEAS AR ? 3 —Fh HARA, MU TIWERTEMDRIZRIERMAIE, WikERE
BRI, T AT E RIS SRS TE R T, MRk, 50701, ke (B
B BEFTIE AR ok SRR L SR AR T

IR X ARG TR AR e ? SCBETE 7 L, WRURREE. TEgn i R b il 2R
(HEBR) B, NEFESF RGBT, MR, PIEER, BN i
WA H) R, A RSB N URRIT o, A HA AL L R R PR3 i i A T
AEERI ML

[ YR A TORMUIRR I, X FIXA BRI, A EMER., A XL

@O WR G FR R — R IT R TT 1, CHRRIT DURMZAE, [HhW) 2 Kent Beckfir 44 JFE LI . FRANEIES M
http://www.extremeprogramming.org .

@ LIRS ZHMURH ERA, WA EE,
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KWg? EERm X MREF IS, eSS AR R, R B HA B GR, TE VR I et
AXEEUGR, KRS B, AR TCR—B R RAF 320, i R A B TR EE B
Wit (M) BA k. FRAEEDE, VRGN AR O BMER , T IRER B2 I ik
THEETFEEITIFS, A RTERA B i m I N2, BN — 2 ER T
e EES,
R R TEM AR T, X R A R B A
Q FE&ET: PythonfWLmZ — &I ERRES R Mg SRR o BT IR A M, 1 fife T ik 1) [ L
I 5 I AR P e — PR AT R Ik
QBEE. RiEMERAZE. B8 e LR A3 m i oo ok 8 28 5 —— X HR AR 7 ok
VEAR AN
A A SR, ZRES A B SRR, XXt AR A TR, fREiEE
W E R UR MR IE A s 1T o SRR RS B e R BT e . A3 R T4
B, lSRE 163,

19.3 JRELZIT

— BN, AR AR Pythonde N J5 TG AR, sl e . ik, IRGHMBOCE:
AT T AR (S AR 22 HoA i 5 R Ul AN Al /D B S iR sl 2 ), i ml s A AU . A
W, AR H AR AR P Is AT A MU R By, XSO AR TR Y, A AR AR Y
fihAik.

XFPRRIFAR T S IIREM N E R IR, RERSMERGIL 11 ter S pREAY TARBIAR A
I, (A AR ARG AN M B R P SRR, DURE T T AR R

FE OAEXEZ, BRA (prototype) 15892 XM EIA, P—AMEA, CENT RLRFH L
Tk, REBHTRERZEE, LITRAANES, @%, Ry RA L TR T
A2,

XRS5 H (N 2P AR Y ) A —E RARNEIS , VRIS — DI RE AT AEMHAT R
AT ERRAS o SR T s TR S, R B TORM TAEA S8 2 . IRTTEINETIIRE, Bk
AERIYTTI, 555 . XAEIRABERS BOE W R e A9 TAR BB, AN (SO B AR ki) ]

TR T IR A it =, TR T8, (HPython AL M7E T, (& g S A58
AR, g ISR A R R BB NS Ty, Wi i 258, M T80
TFoke XA RERE LN S PR, AR CHARE F AR, SRR TARERT]
X2, FEZ AR I ARAMER AR o [T — D RRASIL 22 5 6 R VRS2 TR 3R
MAREARE LB R TP AT ARG, X SEPR AT AR R RN

TEAB ST A H , FAR IR 2 ERBE, APUEHE TR n - pr Aot . A3 F#
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AP A SEBUREE A Rd i Pfg i — e RIS (AR ) R, L
T s ZE R F L B LT iR T R B BOR o FERX N e, el 2 T RERE A 2R P 145
PG o T ST AIATR, PR e DR T 1 PO DT, 70 A R 3 ) 4 B IR 8 75 v E ST 5
AR, AR LA AT BT, BE TP =SB Gl MR R T A TR A PRAR AR
2t HEARM TR SEPRIGOUA TR BIIR, S AR R AN ZACK A 1]

TEHFENR

BRRXPRAGERRA, (a5l ERFERSE, ERABBREZNT RV
&) Fokh A BE A H At . BAFOGIRFT AT, ARAMATEM AL, LR T R L EAFH
24, RRAA LA

— A TR BIGF LR RL “F ARG, BFABLEE ARAEFZITREE
Fobk, FHEHAKZEA X ILHE,

“RBTEBZAM N BLAIESUSRARE L, AR RSB S, RSB TR,
BEREELT, iEBA B TR RN Ks—F A

BA CRAE R, BRI AL IR B BB R IR, ARG T AR KR R B AR AL, AL
CHMMm AR, FERDAR DI RREZ—, LALREMFREAFLALS
XA R LS, RikdefT, EHMRATLLME S LI, MERWAT EIEAN,
ARIT R TRKGE S (EABLARREFOHHT ) o

BmEZ, WwRERTFRBEEAFR, RRERTAN AL, REBRAREERE, W
RABBER, EAHBEEALTIFARBGTT T, BBFFLRR R T L AW 695 A R
A RAEFe R &G R, THAMBERE TEAME R, L2AT R BEFHERENF MR
RERFOEZRBFREN ., EEFFELIEFY, TETRAEFLRAE, BBTETHEREFR
Y

RN T A F R AWM 2 AL, A8 Joel Spolskyd® 5 9 5L% “Things You Should
Never Do, Part I”  ( http:/joelonsoftware.com ) . #Spolsky#f, *FF7A #4238 kit, HflE
AR E Y R R R

194 BCE

AR E RGO — BB FN] . 6T A TR 48 T ANl $2 m A RAS A S A B, X Rl At
T O PREICRI T 1 Hh O B R S R B e S P SEBR Y . R TR B B o) — Ry 84S 2 (S i A
LR = BRI SE 2 (symbolic constant ),

19.41 REEEE
PrfEE, WMORNERTREE, W8 FREHBMIR . M TREE, AR
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A, AR A EAN A& H a8, MR AR, AR g7
TER TR BN AE BB OIS A2 B R, PR ARMERf R AR A AR & i T Wb 42 Jy Ak e, BRI,
EASBIEX L /AR, TR ElIENEE (AIFSEE ). TR ERgIN TS5 i,
ALEAE—FRRR A A A . RAEAR 4% il T K S SR I R 2640 B o] o

FHECRE—A Bl 1T R B AR E K R, AT e AR T B AR A3 14, 2
WG R T E RSO, Qn3.141 59987 IRTFEAYZIEACHY , Kok B S B, XA
M, TERZEAFAER SORGRIR A TER T H 588 SR, WARAREARIEHR(EZE3, )5k
FFH3.141 59987 FEXAMELL T, JLFAHE H S 380454 3.141 59, —FI s 4F A b BRIMEIE:
AT S ISFTPT = 3.14, SRIGMHHAFRPIMIAREA G . XFE, DURZMFHEAE# Y
{EAF, HFAEUOX AT RS RITT , 35 2E10 B i— . BRYIRT A (507428 745 HE Hello,
world! ) ZIREF, #N% B HAEMEAE 2R A

EE ne A O A A math A 69 & AkpiP .

>>> from math import pi
>>> pi
3.1415926535897931

XHRAAE, X — R RIS WL, (HEIE A E e e B E SR —19

19.4.2 BLENH

SBIRAT LI [ OO M PRI B, (EAT S0 R B R 2 T o AN, AR P N E AR G
HRGUIREFIE R, ATRERLIZ VAU IR @ X TARIF AR BEILIER, Ak s
FE T BN SR B IR s R TARIF A I Web B SE 25, R LT P e BRIA /s B R I DT

LAk S RC B AR AR M SE B S, AR EA TR EREIT 3k o ik, fApa e
AR E AR — R i, nRPTRAERIS Feonfig. py P E Y, AT 7E R HE N
XA -

from config import PI

XHE, WREBUPTINE, HfdiEconfigpy, MAHITEUS R,

e ERRECHAAAE, —H @, RERAN; 25— @, BT A 6Pk
FFEFETRERT B R (B KRS ), B, RARECHR, 4
LR BHTIG (AoHE ).

T R P AR HE ARt configparser, AT AT FE D B SO H (A FHAR RS 20, X RRRERT
i FPythonbRIEMR(EIETL , WIF PR (O ZEFAF B i I~ 2 215155 ):

greeting = 'Hello, world!"
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QAT AR Z2 R AR FH B o5 — i G B A% X

greeting: Hello, world!

WAAFF FH [files] . [colors |4 FRNKE fil B U144 ULERSY (section ). ARABH) 4% FR AT BfifE 45
E, (BT BT SR, A E19-1 2 — MR pg Bl E ek, A E19-2.8 —4
fdi I B SO AR . IR A T i configparser S i ihfig, S04 S0kY .

RAGFEER19-1  — R HLAYIL &SP

[numbers ]
pi: 3.1415926535897931
[messages ]

greeting: Welcome to the area calculation program!
question: Please enter the radius:
result message: The area is

REGEE19-2 —/Mili[lConfigParserf /¥

from configparser import ConfigParser
CONFIGFILE = "area.ini"

config = ConfigParser()
#OEIEL R A
config.read(CONFIGFILE)

# ATEFEKINFEE (greeting)
# femessages<R o & K P& 5
print(config[ 'messages'].get('greeting"))

# 4 B E P 94T (question) ik P H#rANFE42:
radius = float(input(config['messages'].get('question’) + " "))

#ATERRLE P94 R0 & (result message) ;
# AT RUMEAES £ S ATTATER
print(config[ 'messages'].get('result message'), end=" ")

# getfloat ()4 ELAT M 440 3% 5%

print(config[ 'numbers'].getfloat('pi') * radius**2)

EABFERIE T, A MR KECE AT, (HERS SR TR E 1 . X
FE, FPSERTARYE A O RSB , mTRE LA AR e B (8Os B R it . e 3 (o R A
AP TR I 1) S T — AN RE L e R A O A B A T3
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[ =g:0E/ 8]

o B F M2 UNIX S A2 4% G0 69 A HLLL 3R 5. Eric S. Raymond £ 2t & 4F (UNIX%A2Z R )
BHE10E, MR TREREHIE LG T ZARR, 1REEE ZHHFIRG S fx kR,
k)5 & 0y R RE S AT E A RIR
0 BESAF: AL194.17 .
Q FHEEE: THA FHos.environ kKB EAT,
Q Aeb T PaRFERGT A fd. 2AEGATAM, THEME Asys.argy; &
R (R ), BN F 1072 ey dkargparse, m

19.5 HZE

HESH 16 IHEHINNIAA —E R, M AR ZORMUBL NS e 4 A A AR
ETCREREE R B VR A B i flbug,  H S RE Bt IE SR s TR Bl , RS 5T
W e R R printiff)e—MiRHR H EEA, ZA MM HEEX, REERFIaE—
Ze S VS RN ECIR

log = open('logfile.txt', 'w'")
SRJE I PR B GER A R P RS AE BB A XA, IR R

print('Downloading file from URL', url, file=log)
text = urllib.urlopen(url).read()
print'File successfully downloaded', file=log)

WSRFRPAE AN, R RN SR . 2 e mekse, ek H &R
R AR TIF RIS A SO (A ROZAEE AJGRESCE ). XRE, RIMERET i, ka2 H
895 —178 “Downloading file from URL”, MTIHIE T 2K T .

SEbR b, IE B0 A AEOE  FHRR v 2 R R R logging o I AMBREBR A LA T Al faT o, ARAD
B 19-3 AR I REFIE R T3X — 4o

REEER19-3 — B LoggingWAEF
import logging
logging.basicConfig(level=logging.INFO, filename="mylog.log")
logging.info('Starting program')
logging.info('Trying to divide 1 by 0')

print(1 / 0)

@ Epp b, XSCRCE IR FT A A 2RI E SO IS E R R s . TEETESM (UNIXGFRZAR ).
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logging.info('The division succeeded")

logging.info('Ending program')
BATIARPET, R AR TR H &GS (mylog.log ):

INFO:ro0t:Starting program
INFO:root:Trying to divide 1 by O

QR IL, IREDRA IR LAOSE AT A BB 1% TR, BRI A s DK SR P 4 1k . 32—
TRT AR BE S , AR T AR ISR I 3 1ot B T B A S R BRER A 8 () AR AT 24 M7 o A SRR P4 UL
MR EAT 7 ibug R mofE Ry, (HiE A F RS H S SO/ Re e 35 B /R Hh R) #
TR AT

XA H B SCHEHEAS AR RGN, (HiE A B AL S B Llogging, Wik H B LMRAH
st T, TR JL AR B

O idSEARERPZAE (FE. HER . EE . AE RS ), BRMER T, HidsE

o (XHRFRAEAUSTE 519-3 4 1B ALK Level 5 S logging . INFORYJEL KT TE )

O Hid RSP RE T 5% H .

Q oA KRR H IS G R .

O JesR AN E, e,

O AoE HER, B —2es s H Ry, X TCRR S P s ae AR e 1) H G5 B .

Withlogging E W A& 4%, SCRYh b T HABAR Z A0 CHIME B .

19.6 WMRIREAHHLR

PRATRE : “IXLEJEHELS, (A4S T A/ IEFI, RENSTEXLETT RN KRZH T
BCE . AT H S, XLk FAYAR A

PRUBIHCES , S5 1) SRR e I R SN X SE ARG . RIVEET 2 it AR KR, Wt vl g
HATEIA XLV, REVAE, REDTHEEA WA (XS 16EThEd ),
BIREATREA AT A SIS oTilila . B, WERAREG S —A A shfifEmtEpRe s, 0215
Ao A REIHAX AR RS

TEJE A3 H AR5 h, ARG S 58I E A 24 HAE TR, i Hoil i —28
fa BRI A RIE R A T, AU E o AP2RAR A BRSNS H A% O BLEARAT R, IV ik —
A, SO AT SN i s MRSy A AR b, IR fEA R4 K ny Il f4n
A MECENLR SR 2 RARTEMN S HoE B MNIREE? Wi e hiRie.

19.7 WMRGIERNFET]
TRARARIRA T AR 2R . FREMELE, T X L E 0 X 2 3= i T R A B8 .
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O Andrew HuntflIDavid Thomasf)ZE4F (R DL IEHRZIE ).

O Martin FowlerZ: i &/E (FEMH ) ©,

Q P A4 Erich Gamma, Richard Helm, Ralph Johnson#lJohn VlissidesfZEAE iA=L ).
O Kent Beck 93 4E (MEABREN T4 Do

Q Eric S. RaymondJ 1 (UNIXZiFEZAR ) @,

O Thomas H. CormenZ§ 2 1E (FHIE T ),

Q BEMEEE GIEVERFRTER) (CB1-53) 7,

Q Peter Van RoyFISeif Haridif\) & 1F Concepts, Techniques, and Models of Computer Programming
AR R X Se B AR (FRBCEBAT TR 2 ), B (o BRI LR VRS2 A

190.8 /&

AREA G T — L858 F B PythonZi A2 UM AL Y, FAFENIGHON AT FHEI
Hh— BB

Q RGEM: BTMgRERy, ARGV HAR. BEE X PTG R 1 ok A, R
L H B 2 I A 1 AR e (4 D7 D5 TN TRT - AN [ ST eI AR o

O RER: ERA TR AT RER ST R, — D E R RS R A A A
VAT e A TR o HPythonZi &5 JURARE R 45 5 , i HIARZ HAWTE =5 4 S — 12
Jr ) 2 DAL EAR TPy thonZi 5 28 . BIMERNL, BRAETABRE, AN Z e &
K, PR BRI R AR AR R TT 56

QEE. @RI heEE, HELURESRF R A o R X s 5 e
IO, B PR ECE R, HAE A S AR TR PR AR A
ATIEIL, WP R A T B

Q BiE: HEXHRIM R A A T 0 KA # 4 ARa] A S 8h P Hprintifid)
SCBURI A H A, (HiR L Rk S M R RO B logging .

BAEZET) FARHIT IR T o 45 PARIRI AN —2emi 1, S ff1055EIH, Hh a4l
PR, AR R ILAY

Q EEEA . AR H R EZE AR, AR5 e,

O BRAMIE: MBI ASH alfeA I Bl i | 28 s,

@ SRR AR E kR, 1145 32 5T yituring.on/book/211 . ——Hi# i

@ B #ERaymond i) AR [k 5

@ SO i R R R H A R, 1 32 504 Arituring.cn/book/993 | ituring.cn/book/987 Filituring.cn/book/926.,
EIEIRES
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Q EFTIE: NIRRT ZMN A S TAE, X REafE L3 DB fESe, LI
X SEBLEA T

O #DREEI: e AR — IR —— B EIRAM T () 8 2 S P

O BRSEM: SEMPIR LB, VR REXT A EA EIR AR, LEARRE GO 2L 3T i itk
A

Q #H—BIRER: a, TERAE—G U ot — 2 2R R T

BAVEREHE 1 H——01 8 — A B MHTMLARZE T




B20E
BiH1: BaliNiRe

AT WA Py thon i H B SCA AL BRI RE , A58 1 1 D) 28 28 200 2ot SCAR SO oA 1
HTMLEEXMLAE I FARCAI SO, MR ARBGRX BT I AGE T —S8 SO, RS RGPl
FHXSE P 28X b A ThRiC, B A X SE i R

PRASBEANGR A FHXML? ASHMIAEC, HEXTHTMLA KB T, FRkRE e AR 22 i (T
%o WARTFHFERIEHTMLE A, W_EAAHCERRBORN R, A XML RG], 5255225,

TSR ST — A BB A AL B AG f AR, B MR A TR bR IC R E R

20.1 [o]EAdEIAR

PRELR SR SRS IS 2o IRBEIRESR — SO B, AR VRSCF RN, BeA
PIHTMLIS AR S . R T LA ZR AR, 55— MEFR A 58X i ek,

AR OFSLE, ZA WAL ERENLFCEFER, TLRETREF LIAF @
R ERMEZRIERG K, AXEX G @eyifmiz &, H5AM20.67 .

REONT , VREVEST XS FSCARTCR (ARSI RSO ) #1770, FIEMibhric e
iTe whIxX BN, oK 28 SCARRIMHTMLARC, 138 ATVES BT SCRY, 1 EWebd U5 2 Ak
RN E, RN, BIEREEATIE)S, SEanT DIBIHABE R FRC (U045 FE U XMLAILATEX
ity o X SCASCAFHEAT MG, VRECEATLIPAT HAB AL 55, AnS2 i A Bpm s ARIAE 5%

FE LATEXGE — AP A TRl ZBAP A LA AFIT 2%, K TTEXHRAL . X 2RI E AL
ML T b R F ARk, ZRANT MLATEX, Ti7 FITEXA P 4K sk
( http://www.tug.org ).

RERN R SCA B — 2B R (SR IAYSCASIE i *like this* ), (HELERE Y REASSE I SRS
Zity, mlaEd 2Ly,

5 IR, ok L—2E HR,

Q S Ao B A N T alibnas .
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O P E AR FR R B SCAR B (UnAREE, BEIEAIBNRIT ) DL PSR (Ange i se
AFIURL ),
Q AR LIIR I EHTMLERSS , (HR IR A S HA T R, DR HAbbRICiE S .
TEREF IS — AR R, AT RETCIASE BT X 2 H AR, (HIX 2 R 2 ST . R4S i
TS 1 3R ) A RE TR AT A AR B LA B 2 20 ] 24 55 R SR g ke T ) ) A

2R AETHROHELT, RFRIMSREMORSE, W REREE R, HEWAL, K528
T 7 ATk 56 A2 B RRR

202 BHAMIR

REAR 2 5 X R P A 2R TR

Q HEWEEE X (ZWHE1NE), BOEMRERA (sys.stdin) B Hprint
HATH

Q AT AU ALT (B 11E)

Q & B — LTI L (S W3 ),

Q ATREH B — P E R (S 95 ),

Q W Rgd E e (2105 ),

Q WERARAAE LIAMERTES:, SEfERI 2 ] — T

20.3 HEEZETIE

THGRMRIEHT, BT BTG RIRE, I E— N INSE . gl D E S, —
RS T —A (SO ) HASeA . AU 520- R URERS AT H S s B SCAs

REBER20-1 —DalisCA Y (test_input.txt )

Welcome to World Wide Spam, Inc.

These are the corporate web pages of *World Wide Spam*, Inc. We hope
you find your stay enjoyable, and that you will sample many of our
products.

A short history of the company

World Wide Spam was started in the summer of 2000. The business
concept was to ride the dot-com wave and to make money both through
bulk email and by selling canned meat online.

After receiving several complaints from customers who weren't
satisfied by their bulk email, World Wide Spam altered their profile,
and focused 100% on canned goods. Today, they rank as the world's
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13,892nd online supplier of SPAM.
Destinations
From this page you may visit several of our interesting web pages:
- What is SPAM? (http://wwspam.fu/whatisspam)
- How do they make it? (http://wwspam.fu/howtomakeit)
- Why should I eat it? (http://wwspam.fu/whyeatit)
How to get in touch with us
You can get in touch with us in *many* ways: By phone (555-1234), by
email (wwspam@wwspam.fu) or by visiting our customer feedback page m
(http://wwspam.fu/feedback).

T SLBEA TN, HARX A SRR, IF7EWebB ST at H & B4R (IR AR
ImEbREs ) Bim]

AR MLTAIKREZR, A AFNREFE T T B EkF, (REEAEENX A sheed
ke )

20.4 R

BB S 2 — 2R SO R BETE o MRASTE B20- 10T 51, BEPE 2 [0 — a5 17
PLES S T MERM DL EE 23R (block ), R 3eth o] LAFE AR SRS 26351 .

20.4.1 FHHTAR

BRSSO, — BRI, BEESATHT TR TR A TR ], SRS Sk
AIBRAE . ANTFEEES AT, IEAR T ERR [0 25 SO (R4 :ﬁ%ﬁ%,wﬁﬁﬁiﬁmﬁ
JE—AT AT, BNTCESE G — A SCAR SRR 25 ) (48R, A HAWAE X — S, )

AL 5202787~ T X R —FPsE Bl

RADEH20-2 — RPN (utilpy )

def lines(file):
for line in file: yield line
yield "\n'

def blocks(file):
block = []
for line in lines(file):
if line.strip():
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block.append(line)

elif block:
yield '".join(block).strip()
block = []

Al lines e AT B TH, FESCIFRBESIN—A2547 . A plidvblocks SEBL T WA HA AY
Trike HEMOURBES, RIS RErA T, IR MmEZ R (ISR R T4T )
MBS, AFEl— R SCARRA TR o (AR E X AR Bk 071k, IR ERE BT
07775 . WEERRAREBITIHZ DRI, X RERA R, ) Fok s E 3 Futil py
o, XM RS TR R o S A X S A i

20.4.2 RM—LEARIE

A 52028 LAY IEA I RE, AT AR AR AP ICINAS o DI, Al R HA LRI T

(1) FTEN—2E R IntRic.

() AT RACAB, (EBIRIRENATEIE o

(3) FTEN—LEL5HARIC o

B, EFHAREA K . 3K BRI A — A SCARPUS A e —hmibRas (h1) I, AEE:
TEARAE N o 38b, TR SRR A SCA USRI A (AR em ), IXHERE PR AT I — 28,
T B 54 T pR%iblocks, {fiflre. subSEBUIX SEFORAACASAR T T 5, AnFCsg 5120-307

KHGELE20-3 — AR ICFET (simple_markup.py )

import sys, re
from util import *

print('<html><head><title>...</title><body>")

title = True
for block in blocks(sys.stdin):
block = re.sub(r'\*(.+2)\*"', r'<em>\1</em>", block)
if title:
print('<h1>")
print(block)
print('</h1>")
title = False
else:
print('<p>")
print(block)
print('</p>")

print('</body></html>")

BHATIXARER, IR ETTE AR SR A, TR AR

$ python simple_markup.py < test input.txt > test output.html

XA, SCftest_outputhtmPH AL & AR B HTMLARES o [K120-1 /2 7E Web X Wi 5 H 1 /s 1 46
HTMLACHS 45
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& ... (K-Meleon) Q@ﬁ
(&)

Fle Edt View Go Bookmarks Favorites Help

Welcome to World Wide Spam, Inc.

These are the corporate web pages of World Wide Spam, Inc. We hope vou find your stay
enjoyable, and that you will sample many of our products.

A short history of the company

World Wide Spam was started in the summer of 2000. The business concept was to nide the
dot-com wave and to make money both through bulk email and by selling canned meat online.

After receiving several complaints from customers who weren't satisfied by their bulk email, World ~
Wide Spam altered their profile, and focused 100% on canned goods. Today, they rank as the
world's 13,892nd online supplier of SPAM.

Destinations

From this page you may visit several of our interesting web pages:

——— . , &

F120-1 WIS IRAE B 1 5T

XA FHL IR RAR N O, (B ST 1 — L 2R 55 o e SR I T S AR PR A SOAR R
FHRU A SR — N ad ks (XA g A e i i fre . subSC By ). XM ITIEF ER
g, A ERA R

MR kAN JEAL, ZAnfefJpWg? AT AEfor JRFR P INAG A, LA SE SCARHUE B2 hRisl |
FIFINEE . e, 5 ZAIHAB A EN Fh s, AU T REAR PV AREL . B, 2R
i HH AR XA ACAS CIMPAEHTML ) ARME, {FUZ N0 H 1 F AR 2 — sl RES R A L AR H At
g X BURBRE EAIXER, DERIRSROR R Y2544 o

20.5 FEXSI

PRI S B2 3) T 2087 O T e il i et S m e r iR CREZNBEIE
ML ANE ). ZRR RS, TrikZ — R R BT (S IUERTE ), R 2R
— el g, AR PR A Y T E . R I SER A — SR 41T

Q MEATES : ISIN— D EEHOORIE BRI

Q R X TR SO, R — AR AR AR SR BEAE RGN A [ 2 B SCAS B

FAHI 3 B A

Q FiEER: MAENZRIAACREBENOTR

Q IRREFF: O AR A T o A B PR A AN R O BRIE o

XEAYBOT R KIER, B 2L EARFIE R A ARRAAS 73 AN R AR 23, I LA A 5
TEH,
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20.5.1 AIBIER

FORBAL B o ACFRRR P 0 DA MO PRICHYSOAS , I MRHT &8 A2 TR & o IRBONS
TRFSOR, BRI — DN TEIREIRE, H— M TEmMEE R B
mn, EnAe S A BB 1Y )5 i start_paragraphfilend paragraph, Az sUHTMLACHSES, W%
X ARSI STk

class HTMLRenderer:

def start paragraph(self):
print('<p>")

def end_paragraph(self):
print('</p>")

MR, N TF AR B SeAR B, TR BRI AL BE 7k . (HTMLRendererZS () 52 28 AR IiL
oI BACHS Y BR20-4, ) XIS E RIE T« BIRINHABZERI A PRIC, R FE0EA R AL PR AR
FF (SEYARY ), IR A S O AR R G bR 2 FIEs bR 1Y 7772 o

FE XEZEARERERLS (M RLBLREEE), SAEIEHE R w4 MBITE ARG
kAR (A R20.5.2% ), kLA HTMIRenderer ARAEAE A ARit i 5 R iE £ LA, XML
FRAT 7 ESAXAAE A T X L FAZ B AUE], B AEE2FNE,

WAL BEIE N ZRIA ey IRATREAIERS, R%lre. sub v i@ i 58 A S 802 — A R A (i
PR o AR R VEBC A R IE A R, TR HGR IBHERASCAR o 33X 5 HiTTH e A AL B
J BEASARPE Be——fR HUA AR PR P S B e pR R RT o A0, TR T X AR AL B B N 2«

def sub_emphasis(self, match):
return '<em>{}</em>'.format(match.group(1))

ANSRARANFAIE 7 i group U ARy, N > — T ER 105/ ki e,
Frstart. endMlsubJiiEdh, i — D4 Jfeedi® ik, T AL BRAR PP I SEBRSOA , TR
FAHTMLIE QR f, R T X RS X AT ik

def feed(self, data):
print(data)

20.5.2 A IBFERFRUEE

FPE R RTENE, RATREI—Handler2s, ERHE A LIRSS, MTTALIE—LLqE
PIMEANT . fEALENT, ANl eI (Wstart_paragraph ), i HFAF AR IR 3C
ARHLEZEARY (AN paragraph' ) FFRE AR AT B AR ULA AL BERR AR A . L, RIS in—st
W, Wistart(type). end(type)flsub(type), J34b, Wil rikstart ., endflsubfus
B SCE T AR R (BN, start (' paragraph )Rt &GS EE T start paragraph ). WIAREAH
SEER, ERAT AR X MHandler ZRAYSEERANT (4 FHARASIE BR20-4 1R i handLers ):
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~

P

20.5 HKR

class Handler:
def callback(self, prefix, name, *args):
method = getattr(self, prefix + name, None)
if callable(method): return method(*args)
def start(self, name):
self.callback('start ', name)
def end(self, name):
self.callback('end ', name)
def sub(self, name):
def substitution(match):
result = self.callback('sub_', name, match)
if result is None: match.group(0)
return result
return substitution

TR, A LT EB m
Q Jy¥%callback i FEARYESE EHURTZE (40" start ') MIZFR (10" paragraph' ) A AHN 7
o Xt i FHlgetattr R BRIME R B ANone SCERRY . AN tRgetattrik Bl X 4 & ] i
FHE s A ME AL S EOR A E . Filan, 8 Hhandler. callback('start ', 'paragraph')
B, KR 7 ikhandler . start_paragraph H AU T S 4——ntstart_paragraphf?
TERIE
Q JyistartMend#EiiBhork, A5 T2 start_Flend_i8H]callback.
Q JiksubfiA AR A callback, MR EI—ApREL, XA~ PRECKAE A6 b
BiLibsare. sub (IXHLE T RS2 —DILEN RAE NS B TLE ),
FHRE— RG], BIEHTMLRenderer EHandler ) F2, JHERT— T AR AVIREESLBL T ik
sub_emphasis ( A Xhandlers.py R SLPrfti%, S HAILTE §120-4 ), IAERBE HEhandler fAfit &
—NHTMLRenderer 324

>>> from handlers import HTMLRenderer
>>> handler = HTMLRenderer()

TEXFIFN T, JHhandler.sub('emphasis' ) ZE G4 W g ?

>>> handler.sub('emphasis")
<function substitution at 0x168cf8>

W3 1] — > bR £ ( substitution )o AR XA e, K 9 H J7 i handler. sub_
emphasis. XM Al fEre. subif/a) Hp i X A4~ eRk :

>>> import re
>>> re.sub(r'\*(.+?)\*', handler.sub('emphasis'), 'This *is* a test')
'This <em>is</em> a test'

KAy 11 X ELAIENZRIAC G LR SHRISORILE, B EThHE . ) (B2 A58
We? I AMEHIR B AAREEALE FHr <em>\1</em> " Wg? PR WARIXAEL, 5t HAEAS emb s, {H
PR A B B P RE SRR A DL IR [ ROARAE o Bl , W RACPRARFF y (EAARY ) LaTeXRenderer,
PR S AN R AR
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>> re.sub(r'\*(.+?)\*', handler.sub('emphasis'), 'This *is* a test')
'This \\emph{is} a test'

RO R RS, IR ZEATR T,

WATELRAE T RIS, AR XA S I e sR 216 B o J7 1 callback £ 4% J7 %
sub_something, {HANREAKE], HiklEINone, HFELR [Bl—AHFre. subHr R k%, [Fitk
PRAKEGR [FINone o AHSZ, UNSRBA R ENVE e pREL, AR MIDCEC 42 . 05 2, dntcallback
iR [INone, 7EsubHPxE LAY substitutionf iz BIPTHELSCAS, Ematch.group(0).

20.5.3 FHim

I, AR R RIS EERAE R S T, R B T AT (O SCAR I TR )
T o b, FRATPEEFLNE SO XS, IAMGRIUR SR A I F — 250 & £ A A5 R
BRI FiE A

RO =AY (it ) M. BT AR 25 8 0 SCAR BB A 18 B X F i
T B, i 5, AU A G TR

Q 8 H CiEHFIRMscAR (54 ).

O X SCARPGHE AR (38R1E ).

PR S BRI X SR AR AT B PN 5% . conditionFilaction,

Jrikcondition R B — NS4 FRACBRRSCARY, Bk Bl —AM M R(E, 48 Y RTHLEA
1 T AL 3R E A SCAR R,

1B BRI MATAN, TS B HLN AT R AR 8 — R A E S, WMk e it 2
BE A LS E R T AR LI

Jrikactiont B e SCARBAE NS KL, (B0 TR, iR BenS i AR X 42

ERZAEOT, G RE R —4 i F 2, A THRaEN] (X RS H1C
AYRERE ) J5, AR PR BE RN . S SEP — o5, — PP s g R LT AR
SR, IEEfRE — NS AR B 24, SRR HOE H ARG, (BAE AT S T, N H—
ASFII) J5 3 T R IR, A5 T, B T ikaction RS IN—IITIRE : 1L EIR Pl—ANR /R
i, F5H 2 EE A YR SRS b3, (o] S i ok Se B T e, XA SR 2T
AR AYStopTterationdL . )

BRI ) P S AT B2 T -

class HeadlineRule:

def condition(self, block):
do R LA AT 2 3L, hikwTrue;
LNk gFalse,

def action(self, block, handler):
18 B #4ehandler.start('headline'), handler.feed(block)
#=handler.end('headline') % 7 ik,
AEMNAEZ XL WAN, BAEETrue, VIR ST ARG LT,
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205 #

~

20.5.4 HMpYFBAE

BARIFAE—E SRR S, (H 2 B AT BESAT AR [R] A #0098 AL B e 1 5 1%
start. feedflend, JFWFAHR AL FAF EFAE NS4, PR I True ( DAZE SO S FTSCAR A0 3 ).,
RBIITA BRI 280 — A typel@ b, Hh A SR A s, IR TR SR 26
(RuleZSfl B rEmirulesty, X MRHY S B ACRS WLARAS i 5120-5, )

class Rule:

def action(self, block, handler):
handler.start(self.type)
handler.feed(block)

handler.end(self.type)
return True

Jritcondition i & TRM T, RuleZs M F2RARAE rulesh

20.5.5 Ik

PRICTH SEBMSL AT 8% 28 o 1 THandler L& ik sub, FEAN JEARAR AT Fl— N IE Mk
= F (Uemphasissfurl ) KFR, F—1 r i b BBy, V%A B2 g
S

20.5.6 fFMER

IAEAR S W R A2 08B 7. ParserZ . BT FH— AL IAR P LU S — RGN FN i pE A
P 4l SO SO R bic B SO (X EHTMLSCH ), XA AL SR se g ? 5g i
2 TAERIRAE pREL . SRR B 53 o A B i ik LA SO SO T AT 0 ik

T EParserZEIACAS (5 ACADTE 5120-6, XM CALTE 1R8] T markup. py FUACHD -

class Parser:
B, B R LR FF AR R IEAL S 6 RRAT

def init  (self, handler):
self.handler = handler
self.rules = []
self.filters = []
def addRule(self, rule):
self.rules.append(rule)
def addFilter(self, pattern, name):
def filter(block, handler):
return re.sub(pattern, handler.sub(name), block)
self.filters.append(filter)
def parse(self, file):
self.handler.start('document")
for block in blocks(file):
for filter in self.filters:
block = filter(block, self.handler)
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for rule in self.rules:
if rule.condition(block):
last = rule.action(block, self.handler)
if last: break
self.handler.end('document")

BAREAN R TF LR NAARE, HREAKRE S ik pRECK P AL A 2 PR P 45—
AR CJEtE ), FRIRmASIFR: — RFRA—A g5 . JrikaddRule e LN
GIFRHES I —FN . SR, Fidkaddrilter ey TAEE £ . S5J7vkaddRuleS L, EFELIER
FIFRPAIM— 1988, (BAEILZ BT ZAE A dd pe s . L8 ERste— A %L, e Mre. subdf
B 2B E N EERIEN R () AP AY 0 iK% (handler. sub(name) ).

Jidiparse BARFMAKAT MG A%, AR REA S LN, AT HR 58— B2 58 i
BIAE 55 o & DL Ak BB Y 5 7 start ("document ') JF Sk, Jf LR P AL HERR Y O R
end("document " ) 255, TERX MR Z ], Bk SRS R BT A SCAR S, SRS SRR,
TN A SRR AR o N AR s R filter, IFLISCARBOAIAL B PAE S5, B
Pk B2 Eblock, IR AR

block = filter(block, self.handler)

X BELE AR I U AR AR ST AT 55, RIS 20 SCAR R 0 A R i i SCAS (i *this™ 85 4
<em>this</em> ),

i TR A S i i 2o sl RTINS, Al R — SR i AR A A R A S ——iX
JE T Frule. condition(block) SEELAY . ANSRAGE A, Wi Hrule.action, FHSCAHAN
WCPRRRIPAE N SE . T, JrikactioniR l—/RIE, 48 RSt as oo S i SCAR S
AbBR NS FON SCAR AL, B T act ion IR B IRZG AR B last, FRAEIX AR & M TrueffiR
i forfE 3

if last: break

AE THEMEAEG EGER—F, B RAE AT Flast,
if rule.action(block, self.handler): break
AL EA AR KA EBR TR BT, B AL A Kbt T2 7T bR 8 F 3, 12487
e Bt K & 7T A AT IRA = A,

20.5.7 QIEHRNFNTEES

b, THEEE, RREN—E A QAR pE R . 2 H AT IR S (14 CHR
SARASHR B AE LN RN JE 25 5 Ab AR P — R R o ARTT 9 S 2l RN A e 2%, Pl
JrdaddRulefladdrilterf EAT TR MBI a8, [RIETAf R AR ERFRFE rh SEBL TAH R 1 1

WL Z 2R, T b B 2 i SCRY , (HRRA P AR R T R AT AL, R i T
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AEFEH | HABBREFNG IR o WA AR R R — 1R, PRI R ] — A 3
BEAGIRMFIFRIN . Fehm, TR NBAMN, P RBE , RIHABALI A AL B ) S
AR,

T DA KRIER T 2UE ST X SER]

O pREE R & — 1T SOARY, KERZ HT0MF4F. LVE 545 R 0 SUARYOA & Thr i,

Q & F 2 SRR R — A SOR TR, Hi SR R TR

Q FIRIUELGETAF (-) FTRRSOR,

Q %R DLV ERAE AR RO YR RS RT3k, LUS T R A R 5 RT3 3

T

TSR] AR X SCAR SRS S5 A8 A8 ELE 1 5 19, AR SCAS SRS 5 A O AR 5 FTREAN ) o S5 4h,
XLERLMAF A E—LEBR G, BN, WERSCRS AN RIES 8 4707 IR5E 4] ARSI SERI o E SC
TR I 1 5 A RS UL S TR A GRS 5120-5 (rules.py, XN SCIFAEL & RuleZ ), B ERE X
FRrs AL

class HeadingRule(Rule):

AR OE—IT, ARITONFHLRUATTEE

type = 'heading'
def condition(self, block):
return not '\n' in block and len(block) <= 70 and not block[-1] == ":'

X B R type B B A T FA4FH "heading ', XN E ML M Rule R4k 7K M K A9 7 T action
Y o Jridiconditiont% SESCABAE S HATAF (\n ), KEEANEIL 70 Hi 5 — N FRARE 5.

FE R 5 AL, H Bl — R —— TS — A SO, NILLUS , B 2RI 1
SOARBE, RN HAfirst/@ B I E HFalse,

class TitleRule(HeadingRule):
A RIAF G HE AR, ATRFEHRCETHRA

type = 'title’
first = True

def condition(self, block):
if not self.first: return False
self.first = False
return HeadingRule.condition(self, block)

HFITHLI 1 775 cond 1 t ion e AR 5 Fi TAT ) 8 B4 SC B
class ListItemRule(Rule):
FIERAVAEFT HATROE %, AREROTETY, HFlek FHmk
type = "listitem’

def condition(self, block):
return block[0] == '-'




326 $%20% AA 1. AFHHRMAFE

def action(self, block, handler):
handler.start(self.type)
handler.feed(block[1:].strip())
handler.end(self.type)
return True

THEBSEH T rkaction, AT Rulef rkaction, XA EME—IAFRZAAET, EM
BR T ORI S — A0 GEFAE ), HMBR TR TR ThZ2RME A brid a4 R H
75, WA HREEFR

FIHFTHIE, FrA N A action kAR [EI True, FNFEMN Aaction FEAREXFE, HAE
FEIB R RS FR I 1 081 Fe 50 5l 8 0005 T O RS R IR il % . BT E AR C ik S SR,
1M HURPRIESN R (—dHFI3RIT) IR FISS R S, IR Ay BT SCAR SR PR B 25 51, A
ME LR [ False,

class ListRule(ListItemRule):

PR RSRAAE P AT A 6

PRI K, ARENRE —NF A
EE P8

type = 'list’
inside = False
def condition(self, block):
return True
def action(self, block, handler):
if not self.inside and ListItemRule.condition(self, block):
handler.start(self.type)
self.inside = True
elif self.inside and not ListItemRule.condition(self, block):
handler.end(self.type)
self.inside = False
return False

XFFRXAFN RN, 7R T5 LM — 2 R . Bk condition &R Bl True, RRAR
BT B SO, FE 7 eaction, T E AL BRFRIAS R AYTE N

AR inside (F5H YATR G FHIEN ) NFalse (WIIRIE ), HFNFRITHLI E 7k
conditioniB [l True, WRULHARIZEAZIZRH . FILFAAPERR)F I start ik, FHK @M insideik
B MTrue,

AR, WRJEMinside HTrue, HARITHLI A 7 %conditionik [MlFalse, HEidHHNIES 31
o IR HAN R end 5, JR¥EMEinsidel & MFalse,

SERGX LA BRE , X AT iRIR PIFalse, DAMRSARYE FABMLI X SCAR B T B] . (244K, X
BRI FLN B HES P 2 G E L )

e Ja — R JEParagraphRule, HJrikcondition B @R M True, PRI /2 BRIA(E A HEIN)
RXASHER A AR S Fe i i g — ooz, R HANRLI AR PR T SRS TAR R

class ParagraphRule(Rule):
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BUE R TS AN 0 R 3R

type = 'paragraph’
def condition(self, block):
return True

I IERR R E R FATRAIN = AN ugds . 0 R 5 1 Y N %S . URLAIEmail
Hohko e, FRAVEEATR = A E N

TF( AN

' (http://[\.a-zA-Z/]+)"

' ([\.2-zA-Z]+@[\.a-zA-Z]+[a-zA-Z]+)"

MM RN A, B S P R SR N AL Z LS TTRE DR NS,
P T T RS ) 55 AR IURL, B S5 RN A IERE: 7478 "http://" (ARATAEIX L
BIHABI) JFIR— D M) FRERHT . (XM RE S A & R URLILHEL,
PR AT ) Bn, Email B X FER N ZRILAC . ThIRIhe, @iy Bl A S 2H Y
FP31), R T RV AU RS, R TR A, AR5 LA s A5 SR N 25
VERC. (I, ARAIRbs e st )

20.5.8 EE&iK

e, R — Parserxi R, FFESIAISCHIRIIFLE JEAS . T gt . Qg —1
TERE PREL P e BRI fE I Parser 35, FHH FHE KT sys. stdin,

FRZBIRE T QAR 5 20-4~F U 520-6 7 (o S AU T SR T AU 5 BR.20-2 s i) I
B ), aTLMs 7 IR EE TR A IR T

$ python markup.py < test input.txt > test output.html

KAE3;5820-4 AbFEFEY (handlers.py )

class Handler:
*tParser K AT 497y ik 1A R # AT R IL A3 £

Parsersf§atAA L A 3ifl B 75 ik start()A=end(), #FHoik
WK S ARV A, Fiksub() WA FEN Ak XA,
& B 4= "emphasis' F & AR\ A, XA R WL w48 H
8 $

def callback(self, prefix, name, *args):
method = getattr(self, prefix + name, None)
if callable(method): return method(*args)
def start(self, name):
self.callback('start ', name)
def end(self, name):
self.callback('end ', name)
def sub(self, name):
def substitution(match):
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result = self.callback('sub ', name, match)
if result is None: match.group(0)
return result

return substitution

class HTMLRenderer(Handler):

B T8 R HTML 69 B AR A 32 AL A

HTMLRenderer #y 7 ik T il id A2 £Handler# 75 ik
start(). end()Aesub()kiz i, X EFEFNT
HTML SCAS 2 ) 69 & AT T
def start document(self):
print('<html><head><title>...</title></head><body>")
def end_document(self):
print('</body></html>")
def start paragraph(self):
print('<p>")
def end paragraph(self):
print('</p>")
def start heading(self):
print('<h2>")
def end_heading(self):
print('</h2>")
def start list(self):
print('<ul>")
def end list(self):
print('</ul>")
def start listitem(self):
print('<li>")
def end listitem(self):
print('</11i>")
def start title(self):
print('<h1>")
def end title(self):
print('</h1>")
def sub_emphasis(self, match):
return '<em>{}</em>"'.format(match.group(1))
def sub_url(self, match):
return '<a href="{}">{}</a>".format(match.group(1), match.group(1))
def sub_mail(self, match):
return '<a href="mailto:{}">{}</a>".format(match.group(1), match.group(1))
def feed(self, data):
print(data)

KEEEE20-5 N (rules.py )

class Rule:

B LI 69 AR R
def action(self, block, handler):
handler.start(self.type)
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handler.feed(block)
handler.end(self.type)
return True

class HeadingRule(Rule):

AR O, TARLIONFHALTUATTEL
type = "heading'
def condition(self, block):
return not '\n' in block and len(block) <= 70 and not block[-1] == ":'

class TitleRule(HeadingRule):

B A SA T 0 F AR, MREAHRCETAAA

type = 'title’
first = True

def condition(self, block):
if not self.first: return False
self.first = False
return HeadingRule.condition(self, block)

class ListItemRule(Rule):

IR AVET HAT R OH %, ARERANTAETY, HFiekFHmk
type = "listitem’
def condition(self, block):
return block[0] == '-'
def action(self, block, handler):
handler.start(self.type)
handler.feed(block[1:].strip())
handler.end(self.type)
return True

class ListRule(ListItemRule):

P AL ERAEN FR L ARG @07 FRAT K, ARG — I E0 4
type = 'list’
inside = False
def condition(self, block):
return True
def action(self, block, handler):
if not self.inside and ListItemRule.condition(self, block):
handler.start(self.type)
self.inside = True
elif self.inside and not ListItemRule.condition(self, block):
handler.end(self.type)
self.inside = False
return False



330 %20% RE 1. AIFMWIFE

class ParagraphRule(Rule):

RT3

type = 'paragraph’

def condition(self, block):
return True

REGEH20-6 EFEF (markup.py)

import sys, re

from handlers import *
from util import *
from rules import *

class Parser:

Parser# L A, BRI 5454 &AL A
def init (self, handler):
self.handler = handler
self.rules = []
self.filters = []
def addRule(self, rule):
self.rules.append(rule)
def addFilter(self, pattern, name):
def filter(block, handler):
return re.sub(pattern, handler.sub(name), block)
self.filters.append(filter)

def parse(self, file):
self.handler.start('document")
for block in blocks(file):
for filter in self.filters:
block = filter(block, self.handler)
for rule in self.rules:
if rule.condition(block):
last = rule.action(block,
self.handler)
if last: break
self.handler.end('document")

class BasicTextParser(Parser):

A3 Ty B A B Aot U8 & #9PaTser T £

def _ init_ (self, handler):
Parser. init (self, handler)
self.addRule(ListRule())
self.addRule(ListItemRule())
self.addRule(TitleRule())
self.addRule(HeadingRule())
self.addRule(ParagraphRule())

self.addFilter(r'\*(.+?)\*", 'emphasis")
self.addFilter(r' (http://[\.a-zA-Z/]+)", 'url')



20,6 #H—FKL 331

self.addFilter(r' ([\.a-zA-Z]+@[\.a-zA-Z]+[a-zA-Z]+)", 'mail')
handler = HTMLRenderer()
parser = BasicTextParser(handler)

parser.parse(sys.stdin)

T S B SCARNE AR, XA a1 745 R an &1 20- 207
& ... (K-Meleon) g@ﬁ
=

Fle Edit View Go Bookmarks Favorites Help

N |
After receiving several complaints from custs s who weren't satisfied by their bulk email, World
Wide Spam altered their profile, and focused 100% on canned goods. Today, they rank as the

world's 13,892nd online supplier of SPAM.

Destinations
From this page you may visit several of our interesting web pages

+ What is SPAM? (http//wwspam fu'whatisspam
+ How do they make it? (http/swwspam fuhowtomakeit)
+ Why should I eat it? (http://wwspam fu/'whyeatit)

How to get in touch with us

You can get in touch with us in many ways: By phone (555-1234), by email
(wwspam@wwspam fu) or by visiting our customer feedback page (http:/'wwspam fufeedback). _|

&
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AR S, FRSEBLR IR S, W R o (ERHERT 1 LS B AR S 261
R R RS . YR R . B T, DUCRE AR R AR A%, R
IRA T IIFOIIREEEA A2, MG IR BRI A ZE AR R

20.6 H—FHIRE

XAFRIFAEAEU R AR B 2s H] .

Q BMXT RS, Ak, RTINS FNERNIR, ISR 291,

O BT KRE RN, A, FFEBIERIETE . bl WA FHALE AR KSR
O ZRFLATEXHS 2t

Q H5E — PP HABN I (AR IbRIE ) FIANIEFRSTY, WAy O SR 7404
Q BN, R B S A SCR SRR B B T HTMLSC

Q T HA A AKX, fMarkdown . reStructured Textml 24 35 7 ABMdi F A& =

=)

RGN TTREARA I H , AT 198 TILA IR 21, BB RRMINA T . T—5
ARAE MR A 3 T B R A — LR, X SR,




mMB2: 4%l

R
wit

ARTEAN AW d FPython @i I . BRI, /RK-IHE—APDF3CIF, b & i E 3t
MSCAR SO BA B R A T T T A . SR LAY H A R R X R ) DI RE , {HPython
BT SRR BTIRE . YRR S AN H I B 3 N aE BRI R R —

B —B A4 THTMLAIXML, 7EARZ S, VRIS )] — MK 40 1E—PDF ., E4811
JER AR I SCR RS 2K (portable document format ), PDFJ&:Adobe T 4 f—Fhig X, nIFniT{i 6l
FEDERSCAR Y . AN [FFMicrosoft Word%6 3CHY, PDFCHRAT 4itkny, HAEHTFRS
BOVP 6 Rt ML ikt . ihh, TR EMiF-r- & B AR R A&, W RPDEFSCIFER
FHIA]; MTHTMLAS SNSRI R, BER B LR R, b I Al sz i Sk
AT

21.1 [O)RadEA

Python 36 T Mt AHEC T IR S8 ) o TR B0, TPy thond A1 A ST R4 £
b PRI REAARE R S QR R T RE A 5, TE ZA T R R R a2 BN T AN

3TN, AT AR E IR I TEN L e p A SATENEC Y. SR, Ak
AL T, (AR A . (B, —EET S ) EARTEH, /R 2] ReportLabfl
AUREAIR, EALRAERS IR B Al SOR — B A L BT PDFRS 20 (AR 20 AYRDEAISCR,

AR BREANZARIMLEIT , FUURE AT NIRRT o A TR AR AT R 2R T AR
(o A 5 ) [ GEE R AR U BB B 23 AL R AP rhocs ) Bl — Nk 8]

A E AR TP LA T DIRE -

O MR E RS

Q MRS TN, FHHRBUSSSGER I N7 o

O MG X LR BT PDFIETE

SH—MIH R, JFA R B A X L8 H A

21.2 BHAMIA
LRI, BB TR R AR . R EATRE , TR0 ReportLab,
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Fh e s PR, I HIRME T F & WPDFEITEMSCRY A I RE . ASRARAAR SR IEIE 25K, %
fefd L APYX (http://pyx.sfnet ), HINREARHRA, I HHFIETTEXHEM

FAREReportLabfd,, Wi HE Mhttp://www.reportlab.org, HFPAL &M SCRYFR B,
PRAT XA P35 2 ReportLab, Wi fpipk&$e e . %% ReportLab)5, HLAENS T AR
reportlab [, HWIF .

>>> import reportlab
>>>

FE O EXANMA P, K FReportLabty — X5, f2€
AW 3], AR MReportLab M sk 3R BUR P F . iX
WAFE LGRS,

BER S Bty he, BT 8
ANRAPFMEGTEM, HEHGA

e
‘
;\

PN

21.3 HEETIE

THG SRR Z AT, 52— DRI R s - TR (ARBERHE ) 4% 1A SRR T i EdE
X BERLE T 2 [B] KA M s Chttp:/www.swpe.noaa.gov ) 3R, FAERHIH i FH A EE T 78
ftp:/ftp.swpc.noaa.gov/pub/weekly/Predict.txtFZ 2

XANEH SO R AR 2 T8, i & R B SR s S i 85t . N 8 S s
BRI T n) i 1

TGRSR —H53, RS 51 2 e A B A ARE R A «

# Predicted Sunspot Number And Radio Flux Values

# With Expected Ranges

#

#  ----- Sunspot Number------ ----10.7 cm Radio Flux----
# YR MO PREDICTED HIGH LOW  PREDICTED HIGH LOW
g
2016 03 30.9 31.9 29.9 96.9 97.9 95.9
2016 04 30.5 32.5 28.5 96.1 97.1 95.1
2016 05 30.4 33.4 27.4 94.9 96.9 92.9
2016 06 30.3 35.3 25.3 93.2 96.2 90.2
2016 07 30.2 35.2 25.2 91.6 95.6 87.6
2016 08 30.0 36.0 24.0 90.3 94.3 86.3
2016 09 29.8 36.8 22.8 89.5 94.5 84.5
2016 10 30.0 37.0 23.0 88.9 94.9 82.9
2016 11 30.1 38.1 22.1 88.1 95.1 81.1
2016 12 30.5 39.5 21.5 87.8 95.8 79.8

21.4 HIREM

TERIR SEBLAR, FA TH5 LI L2 1) 2 107 sOF i Se Bl e 2 ARG o, U A AT T
R T ] A A
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data = [
# At
(2016, 03, 30.9, 31.9, 29.9),
(2016, 04, 30.5, 32.5, 28.5),
# Add more data here

]
SERXIATARG, KBEE W o I .

21.4.1 {#H ReportLab 2

ReportLabFRZ T AL, THURBERE L2 RI 0y A it s o i AE BUPDFIN 7, ScAEAS YRR
JEpdfgen, HrhCanvasZ & ZMRBE BT L. BN, LAE4 RciCanvas 23l HEk, Al
A k. line,

FA TP FH B = R A R AHESE ( reportlab. graphicsf i HFARER ), ‘B REIEIRATBI A FITE
R, AR Drawing X & H, R Drawing % g th EIPDF SCFH

RIS BA21- 12— DR BIRE T, BEAE—1100 45100 45 Y PDF EE Hh g 22 il 745 H "Hel 1o,
world!", NE21-17R o XAFRIFIFEARGUT Al — 48 8 R iDrawing X4, FRAIHE:
HAERCEENEIEILER GXEE—StringX4 ), SRERKEIE LR RN Drawing®g . i
Jii, VAPDFASJE YeDrawingXf 4, ikl AR SISO/

REGFEH21-1  — A AYReportLabfEf¥ (hello_report.py )

from reportlab.graphics.shapes import Drawing, String
from reportlab.graphics import renderPDF

d = Drawing(100, 100)
s = String(50, 50, 'Hello, world!', textAnchor='middle")

d.add(s)

renderPDF.drawToFile(d, 'hello.pdf', 'A simple PDF file')

( Acrobat Reader - [hello.pdf] Q@@
'Bﬁe Edit Docu)rnent View Window HJp -’ x
Nes BT 1 e s DO s

2]
| B
\

L
| Hello, world!
|
i

K21-1 —AMEHAYReportLabl& i
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i X renderPDF . drawToFile I8 FRF PDF SR 2] M7 H 5% F B9 fhello.pdf

P38 PRALString i F ESBESE AL AR Ry A bR LA S SCAS . 34k, VRBP4 & a1k,
FE5. PO, EXHE, RIEE TS textAnchor, BHEE B T B B IRER A UL AR AR 2
ML

21.4.2 4HIir%k

R R HAA PRI E, B~ gLk, hr b, R ESHZAMEN L.
ReportLab$@fit 7 — L TH T8 Bax A TAERY2E———PolyLine,

AT (PolylineXfH ), FFEMH—DSEIE N — A brdIFR . X DFIFRIL[ (xo,
y0), (x1, y1), ...], HAEEXxAEbRFARBRERFE E T T LI —A 0o EI21-2J87R T — 2% 5L
LR

[ Acrobat Reader - [polyline.pdf] =] X]
"B e Edt Document Vew Wadow tep T HEE
Meae B[R B e DO S

»

of 16005 [ e[l ] verr o [ul[ casxoisn @)

E21-2 PolyLine([(0, 0), (10, 0), (10, 10), (0, 10)])

BT AU ARG P R S BR 2 i — ATk L X BEAr 2 B R s AT o i) (4
) FME CAAHSCHARBUA R B R 400 . BRI —RfE, I IS RS,

pred = [row[2] for row in data]

prediie— oI, HPh &3P (E . ARAT 2RI 7 OIS BB (X
FRATRIIS ], AR RIT5E, Wivear + month/12., )

A TEME RS, AR T X FEAEDrawing W G A INTZe 1

drawing.add(PolyLine(list(zip(times, pred)), strokeColor=colors.blue))

K, IR E EE A, ([HXFECE ARSI TR, HER, KR zip
NI (B FIAEL 5 I T TTEH SR

2143 HwRERH
PAETT LIS B R IS — AN RA T, HUR RS AR 821 -2 7%
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KHGERE21-2 KB FEIERTFIE—1 55 (sunspots_proto.py )

from reportlab.lib import colors
from reportlab.graphics.shapes import *
from reportlab.graphics import renderPDF

data = [

# Year Month Predicted High Low
(2007, 8, 113.2, 114.2, 112.2),
(2007, 9, 112.8, 115.8, 109.8),
(2007, 10, 111.0, 116.0, 106.0),
(2007, 11, 109.8, 116.8, 102.8),
(2007, 12, 107.3, 115.3, 99.3),
(2008, 1, 105.2, 114.2, 96.2),
(2008, 2, 104.1, 114.1, 94.1),
(2008, 3,  99.9, 110.9, 88.9),
(2008, 4, 94.8, 106.8, 82.8),
(2008, 5, 91.2, 104.2, 78.2),
]

drawing = Drawing(200, 150)

pred = [row[2]-40 for row in data]
high = [row[3]-40 for row in data]
low = [row[4]-40 for row in data]
times = [200%((row[0] + row[1]/12.0) - 2007)-110 for row in data]

drawing.add(PolyLine(list(zip(times, pred)), strokeColor=colors.blue))
drawing.add(PolyLine(list(zip(times, high)), strokeColor=colors.red))
drawing.add(PolylLine(1list(zip(times, low)), strokeColor=colors.green))

drawing.add(String(65, 115, 'Sunspots', fontSize=18, fillColor=colors.red))
renderPDF.drawToFile(drawing, 'reporti.pdf', 'Sunspots')

UARFT UL, O TIERHBRE L, FIRRE T (AN L, AR A R 21-3 57

Acrobat Reader - [report1.pdf] g@a
Eﬁe Edit Document View Window Help W_‘awx'
Nes B[R T i« OO &
B
Sunspots |
||
|
[ @ | [ et ] ][ ZTExz0e J f

B21-3 My KB R T
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BIRBEDS B A IR P S N 2%, (HX MR ARE AT tE Y 25 1]

21.5 BHREM

AR, FATEE T A AW A1 2 T ReportLabiEA T4 R EEA AR,
AGE T Al S O, DLAE RIS B e e A 2 i 3R . AR, IR PR A — LB BRI
RATEREIE R A0 B, FOGHERII RS AR 735h, XARERP IR BCA MEATHTT
AP, Wi FZ, ENERFPA S B F RO, AN AR IR O

ARTHHT (SWH205 ), 50 H A HR LA A FRE AR LRI SRR
%, FURMCT R (G B9 ReportLabZiBE, IR _EARICE .

21.5.1 RERHE

W4T AL, B EARBOCCE, Al bR R ur11ib, XA ) R % ur LopenfR
Gopen, (EURL (IMAESCH4 ) 1ERNSEL $TIF UL N A G, T2 AT 2 NS
SR, X MRS &2 (RASANTT), BEEURIRTR (#f:) 730917, BF
o Z IR BEAT L (S 021395 RS BE L )

R URLAEAEAE S HEURLE, 11775 F COMMENT CHARSAD & 74 8 42 ', st % B i X REAR 1S —
ML NEITIENZR TG ERI R IEE ).

data = []
for line in urlopen(URL).readlines():
line = line.decode()
if not line.isspace() and not line[0] in COMMENT CHARS:
data.append([float(n) for n in line.split()])

R B Rdataf EF A S, WA A ARSI B A EOGER . SR
s, FATRHEXLEFMIERS (LR EOR AR FAREE ).

AR WRAREAGE A THRER (WRFRAERSE, KEZTF X OREEILLET
TA), hEZADR MG L AR,

21.5.2 {#H LinePlot £

TSRS R A 0 Nk, IR 22 e AT e AN ROHE . TEXFMEAL T, el
Y— T30k (X HLJZReportLab Ry ), B & A BENS SE iU T Im AT 55 I BLAIBE , iHRTEH A
CL 2508, IRt S X ALY TIRE . Aitkreportlab.graphics.charts.lineplotsHif¥LinePlot2,
R, FRATEAIN A AR, (YRR, ORISR T LA a4, I
BREBRMEA eIt 4, RN, REZTE#H—2T,

PREEATE AT SRR O T L4k LinePlot, Fik & HmME, SREK A M EIDrawing X 4
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o, HEREN EEEMEMIEK. y. height, widthFldata, RT4NEIERI S AT AW, iMidata
A SPNRARMNGIER, Hh A SO REE— N Td s R, BT AIEEPolyLine i FHAY
G,

TEh, ARG B AT AR B . RARCRS IS B21-3 R, A B EDE an ]
214, (48K, MR AZWRR, AR ETER SR AR, )

KEZ;ER21-3 HEAMKHZEA TR (sunspots.py )

from urllib.request import urlopen

from reportlab.graphics.shapes import *

from reportlab.graphics.charts.lineplots import LinePlot
from reportlab.graphics.charts.textlabels import Label
from reportlab.graphics import renderPDF

URL = 'ftp://ftp.swpc.noaa.gov/pub/weekly/Predict.txt’
COMMENT _CHARS = '#:'

drawing = Drawing(400, 200)
data = []
for line in urlopen(URL).readlines():
line = line.decode()
if not line.isspace() and line[0] not in COMMENT CHARS:
data.append([float(n) for n in line.split()])

pred = [row[2] for row in data]
high = [row[3] for row in data]
low = [row[4] for row in data]
times = [row[0] + row[1]/12.0 for row in data]

1p = LinePlot()

lp.x = 50

lp.y = 50

1p.height = 125

lp.width = 300

lp.data = [list(zip(times, pred)),
list(zip(times, high)),
list(zip(times, low))]

1p.lines[0].strokeColor = colors.blue

1p.lines[1].strokeColor = colors.red

1p.lines[2].strokeColor = colors.green

drawing.add(1p)

drawing.add(String(250, 150, 'Sunspots’,
fontSize=14, fillColor=colors.red))

renderPDF.drawToFile(drawing, 'report2.pdf', 'Sunspots
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Sunspots
1001
50_
T T T 1
2008 2010 2012 2014 2016

)
FE21-4 HAPKRHRTE

21.6 H—FHIRE

PythonFIE MBI ATRZ . FRReportLabdb, 53— AR BE AT ATE IR E]WPYX, TG
Wi fiReportLab . PYXiA &AWL EIG, #rT 24508 A A B R i A SCRY (58 3 A SRy
IR AT o BEL ARV INARZS , FIH FHAE 202 A 8 045 15 . NSRS dEPDFSCf4:, AT i
ReportLabH[¥JPlatypus ( 41 A {#f FHLATEXZ:HER 2R 503 4 I PDFEIE ), WRZEANEE M 51, Python
WAL TR ZAIEE Z S (ANGIFEKPNG ) A5 ——FE 48 253> = Mk g 4% B A5
TR

WRARIY 3228 B bR SR 2 R (BRI H —F#E ), B AFRReportLabMPY XS,
b AT el AR A fL, PR AN 19— & Matplotlib/pylab ( http:/matplotlib.org ), {HiAHTR
Z HAMZEU AL,

=)

TES— N H R, AReE ] T ey ) nl 7 R I AT AR R 25 A SCAR SO InpRic . 78 R —
ANIE R, AREEE T QAT PythonbrifE 2 H R A B BT LR i AR L A SCAS (XML ), 3X
AIE B B bR S — T, B H SRR — XML E R, 53 R
AN TUE NGO s AP H 2 B A SOR B ] T35l XML . 48 FXMLIGAEAR
TE, ERAME




$22F
IMBE3: A rERXML

205 R FEXML, IR IZ T RIS E T XA H S, REE RIXMLA] kR
B FEIIR A, LA 40T {di F Simple API for XML ( SAX ) HRALFEXMLICH:, 34N H i) H bR
2, AR AN N TURT H SR AN XML SR BLSEHE 1 I3

AR TR HGE XML A LU E o R VRATHTMLA 22 T, #0208 T X st
AR, AMEHTMLIREE & — R E 5 S, XMLE 48 X35 S0, KBGn S, IR
SR FHHTMLISEE SR S A%, (HAEXMLY, 380] [ a2 UFRBE 4 o XSRS 44 B HLAh#h G R ml fifi
SO E X ( document type definition ) B{XMLZEAY ( XML Schema ) Jdfiif, (Hix EAGHE
X,

A IRXMLIF TSR, 752 57 4RI ( W3C)RI3E A SCEE “XML in10 points”( https://www.
w3.0rg/XML/1999/XML-in-10-points-19990327 )., 4 XML R ZFE, 1218 W3Schools ¥ 3
( http://www.w3schools.com/xml ), 75 FESAXITEAIE B, 1S SAXE M ( http://www.saxproject.org ).

22.1 |o)RRdEA

TEXANIUE o, ZE D38 U AT (BEBOFAR I ) XMLICHF. %8 FXMLILF-al ik
FORAEMME R, MR A BB S TR 3, PR I IE AFRAT S Y, AR A 50 A R
WIZ IR . AT B BRI U, ARG — S XML A AROERE Y Rl TS SO
BT 25 R LR A R TSR N A

A TARLPXAIEAT, AURAE SR T XML TR . X FEARTT BEA TERARIAIR,
FIEAEA 28600 T M SARA HT, 200 MR e IITE T (H58, A mH ]
BSCASCFRE T )

XMLA] AR FBRERIER

R ReAT RS, T @ RANUANA XL A& T4,

QO 4RSS AR HE 47538 69 LA A2, 4eXHTML ( http://www.w3.org/TR/xhtml1 ) 2%,
DocBook XML ( http://www.docbook.org ).

O &A=& & (http://musicxml.org ),
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Q &2 FTAGSH . B EAFEBAEIE (http:/xml.coverpages.org/humanML.html ),
Q #EAEATH 4R (http://xml.coverpages.org/pml-ons.html ).
Q i@ W %3 A Python7 i (4% AXML-RPC, ¥/ H278 %+ ),
XML Cover Pages ( http://xml.coverpages.org/xml.html#applications ) &4 T — 2L HLA 49 XML
KR

T HRA X H A B H

Q ARk AN XMLSCH# A, 2SR & 4 M T/ H a5 B .

Q A&7 N AR YR T ZLAEE H SRR T,

Q L REAS A b AE AR A~ I sty B3 T I AR AR A () 1 1 BB A T AT X

I R G — o, BUEA QAR XML T, (b HA R g Ak o Sl A i
HAE— XML, TR AR S HADFE Y, DA AR B XMLAL B AR A A E
W H SEAEE [ SRS MM RL 5 54, SRR FDREI M, , o nl il FX RSk
HFLTFHTMLIWZIAT R sPDFZIAT i ( ik RT—F= 118 i ReportLab ),

222 BHMIA

Python R B T XS XML SHE, (HARARAE A ARAELIH , T BER 22 BA M AR . 18
XA A, FHEERSAXENra . ZEHE LT E A XFERISAXSFNT s, Al 2l idTin
A

>>> from xml.sax import make_parser
>>> parser = make parser()

YRR, ARATREA SRS . MR, ST R, WL R T —

128 AR % Python XML L B, HRAFEAERPYXMLSN, 5% —ARA AR T A2 Fredrik Lundh 7
& #ElementTree ( A L C#& & 5% H.cElementTree ), f£4#7 69 Pythonfi K ¥, A7/ 61,473X
AT R, gl TFxml.etree ¥, e R ARAE A 89 Pythonk& A% H , ¥ Ahttp:/effbot.org/zone
* I ElementTree, XA T EIHFEIB RIS TIMA, deRARIREANAE A Pythons 2 XML,
FRALAF LB /] XA E o

WER MBS H, WL AEPyXML ., HEAEM FR—TF, BNxREs ) Zedetsrg (H
BRARARAE T B Python AR &, RIRERME T XML ).

223 EEIE
BT A TIXMLICPFRRF UGB A A XMLAS 2o 5 SR bR 7 3k B b
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AR E 7 AR A7 B e [alt, 1 e i 275 AR Bl F X A XMLA%
Aok 4
FEMBESEFEM . Bk, DU, A, AN .
QO AR LA B EAE R, L RSE FOE—AN TR TR, 3 B i SCHm
Hx,
0O BREZHESCHRIAM B S r 554
Q TTEZERAN ML,
QO HRMM ARG BRR . XA FREEE B 24 SO 4, o B ST 22 58 R L 7Y
URLH,
Q M AU R (AN T4 ).
QO "M S~ AR, EXE, AT HEE A XHTMLE R RN A . XA B
PN TAE AR oTH, FF L YA A T A
SZ, XML RS —websitelLR, X MNICREEZ M directoryfipagestk, Hrihk:
A~directory JLEHB AT BEfL Fpageflidirectory TLE . directoryMlpage L& AREL & @ Mhiname, TMii%
JEHEE H el L 24 PR . 7388, page LRIL A JEMEtitle, page CR A HXHTMLAHS (X Ff
RAG I ZEARUEFEXHTML bodybr%s HH8E 1Y )o AU H.22- L& — AN 7 1 S04

REZ;EER22-1  — PRI XML (website.xml )

<website>
<page name="index" title="Home Page">
<h1>Welcome to My Home Page</h1>

<p>Hi, there. My name is Mr. Gumby, and this is my home page.
Here are some of my interests:</p>

<ul>
<li><a href="interests/shouting.html">Shouting</a></1i>
<li><a href="interests/sleeping.html">Sleeping</a></1i>
<li><a href="interests/eating.html">Eating</a></1i>
</ul>
</page>
<directory name="interests">
<page name="shouting" title="Shouting">
<h1>Mr. Gumby's Shouting Page</h1>

<p>../p>

</page>

<page name="sleeping" title="Sleeping">
<h1>Mr. Gumby's Sleeping Page</h1>

<p>...</p>

</page>

<page name="eating" title="Eating">
<h1>Mr. Gumby's Eating Page</h1>
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<p>...</p>
</page>
</directory>
</website>

22.4 HREEIY

FIHATH IR, BB AEXMLARTH TAEEE, 3 AR )24 HSAX, B ERILA S
BRI R PR Y (5GUIRTE P —FE ), JFEXMLARAT S 7R SEBOXMLISCRY I i T IX L8 b 21
FEFF o

£ FFDOMZN{a]

JEPython (A Abp 4252 ) b, RBEXMLY FILH XA HmAF: SAX A A% A X,
(DOM ) ., SAXFEH Bz XML T35 B LI Ao (LA, FREF BN ), 124K R 544
A — NS, XAESAXE . B A LAY RNAKR Y, LR RERTPRBLATH
JRBPTAE ., DOMERGIZ 7 —F 7 ik Al E—ANRTENISGRIELEH (M) . E4
TR FERR, FRUALGELS, REEEREIAGENTIRA R,

2241 GIEERNAFLIEZRF

il FHSAXSATREATES, TSR L, HX B R =4 o IR (B ER
PR ). JCREEHR CGBEIZEAARE ) AR SO (4T o MANTXMLSCHE, FRAT LI AR B
xml. saxH1 ) PR parse, XA PRECT STEIOCCHIFAE BG4, (HA RS, BRI —f
PR BRAR Y o XS Ab PR 7 S P B A IR RE X 2 0 7 v o K B e xm] . sax . handler
HiffjContentHandler 8YRAE H—ASF28, BN RS T il B AR FER Y (AR
S EhERAE ), TR R S B S BT

T SR — R XML (X BRI HT I XML R4 Krwebsite.xml ).

from xml.sax.handler import ContentHandler
from xml.sax import parse

class TestHandler(ContentHandler): pass
parse('website.xml', TestHandler())

WRPATXNRER, BEERMT AR KL, (HHASH BT H#IRIE R, 2RI, fEmE
XA XML AT T M, (B TR 28NS BN A PR e, DRI A AT AT
i

TR TR AAY R, NI, TETestHandlerZSHRiInan F k.

def startElement(self, name, attrs):
print(name, attrs.keys())
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REE T ERAF B startElement, S EON AR A FRRRYE (X Le)m 1k
FARAE— DT FHAN G ), AR B UGB A TR R (XU I BR.22- 1T 7R B website. xml
BT, KR 2

website []

page [u'name', u'title']
h1 []

p ]

ul []

1i []

a [u'href']

1i []

a [u'href']

1i []

a [u'href']

directory [u'name']

page [u'name', u'title']
hi []

p (]

page [u'name', u'title']
h1 []

p (]

page [u'name', u'title']
h1 []

p (]

Ho i TAERBEROZAE W TEMT . PRstartElementdh, FRA AW HF /1 4b HERE P endElement
(TR ZAVENSE) Fcharacters (E—ANFA5BAERSE).

I T R 7S A X = AN F Ak B S B — AN 2, Herp B il SC A w0 B A st
(h1Jt& ):

from xml.sax.handler import ContentHandler
from xml.sax import parse

class HeadlineHandler(ContentHandler):
in_headline = False

def _init  (self, headlines):
super(). init ()
self.headlines = headlines
self.data = []

def startElement(self, name, attrs):
if name == 'h1':
self.in _headline = True

def endElement(self, name):
if name == 'h1':
text = ''.join(self.data)
self.data = []
self.headlines.append(text)
self.in headline = False
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def characters(self, string):
if self.in headline:
self.data.append(string)

headlines = []
parse('website.xml", HeadlineHandler(headlines))

print('The following <h1> elements were found:')
for h in headlines:
print(h)

IH R, HeadlineHandler BRER Y HiAfATT Y SCASR AL T—Xhabn 28y, HSIH TR . 78
startElement & BUFRZE Ah1i ¥ self. in_headlinel& B A True, Jf-7EendElement & BUARES Fh1 it
self.in headlinei’ & MFalse. JyikcharacterstEffbr#e il E]SCAR B ahgifH ., HE Y[10 T
PINhibr%Z 1] (self.in_headline’iyTrue ), charactersgifH&B2e B MF4F R (FTRE HZIX P
AR Z B SCAR ) —B 57 ) BB A5 H 51 R self. datalIR e o Wik S0 7 BE & I A A~
FRH, BEERMINEself. headlines KRB W self. datath B N2 FM(F 5 E HendElement
SERUR . TESAX SR, XAMEEE (A /RS RRAR Y AR R TERE R RN ) ARH UL,

e MM HZ I T XA (AR JEXTAIE T 51.22-1 7R B SC - website xmIFEA AT ), FiA52)
LU

The following <h1> elements were found:
Welcome to My Home Page

Mr. Gumby's Shouting Page

Mr. Gumby's Sleeping Page

Mr. Gumby's Eating Page

2242 QIZHTMLTIE

BAERT LA EAL T . ROTERAS EH S, MELHETAIEHTMLIUE . /R ZEMR MR
FAOPHRRE, (AT TS .
Q 1EREpage LR MTTk, $TIHF— 3 A FRIH S, F-AE 5 A B E MHTML E #5( £
FhFE E AR ),
Q 7efi N page LR ARE, HAEMHTMLETRS ASCIE, FREScrFeH] .
Q FEpage G W, 1T A MRS MFR M AER e T CREHHIEEES A ).
Q fEpage CRINT, WA MRZE (WwebsiteFldirectory ).
TXHAT-55 K EBAEH A5 T B (B /DAEARXTHTML SCRS (20 2R S5 K47 e 1 st ke ). SR,
A A TS REATIR 4 511 5 L
Q RARERARZ RS A Y FT R HTML R, R RARARE THRZ I #4 PR (1T BELR
AL ), I, R E O EEX SRR (I OGS4 ),
Q SAXA G TR A H & R Epage L RN, PR AT A C BRI X — R CIUEAE R
HeadlineHandler FRHE )o BRIXD/REITF , R RGO ER LTS AT MFARE, K
B —1> 44 Fpassthroughf i /R AR &, FEAEIE AFIES FFpage G R BB X A 1 A 1EL
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A B P AR A A A 122201 .
KugEL22-2 — RN TIHBIEA ( pagemaker.py )

from xml.sax.handler import ContentHandler
from xml.sax import parse

class PageMaker(ContentHandler):
passthrough = False

def startElement(self, name, attrs):

if name == 'page':
self.passthrough = True
self.out = open(attrs['name'] + '.html", 'w')
self.out.write('<html><head>\n")
self.out.write('<title>{}</title>\n'.format(attrs[ 'title']))
self.out.write('</head><body>\n")

elif self.passthrough:
self.out.write('<' + name)
for key, val in attrs.items():

self.out.write(' {}="{}""'.format(key, val))

self.out.write('>")

def endElement(self, name):
if name == 'page':
self.passthrough = False
self.out.write("\n</body></html>\n")
self.out.close()
elif self.passthrough:
self.out.write('</{}>".format(name))

def characters(self, chars):
if self.passthrough: self.out.write(chars)

parse('website.xml', PageMaker())

B SCUAAAE RIS H 5%, R AEBEAS H SR P T A4S . s, RIVE A BT AL T AS
[Fffdirectory R T, BN TRAWH AR R —A B, (FHRSEIBRRE B FpnlE, )

[FIARE, WAL T BA22-1 Ff 7R 1 SO website xmIBEAT AT . BOKAS B4 MHTMLICHE, Hify
index.htmlf & 41 F 4 :

<html><head>
<title>Home Page</title>
</head><body>

<h1>Welcome to My Home Page</h1>

<p>Hi, there. My name is Mr. Gumby, and this is my home page. Here are some of my
interests:</p>

<ul>
<li><a href="interests/shouting.html">Shouting</a></1i>
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~

¥

<li><a href="interests/sleeping.html">Sleeping</a></1i>
<li><a href="interests/eating.html">Eating</a></1i>
</ul>

</body></html>
FI22-15 78 T 7R ST A A7 XA DU A2

& Home Page (K-Meleon) g@ ]

fle Edt View Go Bookmarks Favorites Help “

Welcome to My Home Page

Hi, there. My name is Mr. Gumby, and this is my home page. Here are some of my interests.

+ Shouting
+ Sleeping
« Eating

FEl22-1 A=l otz —

MCERARES AT, A P i 5 WL BB

Q B HIAE AR A M, IR EA TR SRR S, iAEAPER K, AR
}E%O

O HTMLACHS 2 i Y . 1K W IZAR 255 fi o

X AR AE PR S B AR A 2 e

225 FXSEIW

ST SAXHLHMRG M I 5, G E — MR A FORAE BT PN 18 W ARA T B . X 2L BREAH
AR AR, AT /RARASAE B (Wpassthrough ), KA IRY: A 2 LRI b HERE Y ,
SRS WX ANITHN S, REFERAL PR R R, PRI B LT TR

2251 ikERES

SHEAEAFEE S AN TRRF (MistartElement ) FRERKEMIFAEL), NIRGEE HEX
F B FERRF (WstartPage ) JFEEMTASIBRAM . R E— MRS LBXFIIRE,
L o RO MRS 2 fContentHand ler SE A EE— T4,

FE FHTFAE, RAEVHRATR, SELE I TR E—RAERE,
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RA BT HA W N U6,

Q startElement® IR, U Z K name ly foo', M Z2iAE R FH AL PR FstartFoo, Ff
AL, i JE T X A A B Y

Q [FEE, endElement#k PR, WHRZSEname ly foo', B h2ikiHHendFoo,

O AR EAT BN P FRFR T, XLy VRN R H i defaultStartadefaultEnd, QNS
A X BRI PERR Y, SR AT A A

FoRui— F2ERmIE, A CABREF (WistartFoo ) BTFRHRZE 2 /ENSE, 1 HE X

BRI HEIRR Y (UndefaultStart ) T ZixXtitit, 7i4h, HARBANHEIRE 752 mIEVE A SEL
—3k55K? kS XA ELAER A

class Dispatcher:

# ...

def startElement(self, name, attrs):
self.dispatch('start’, name, attrs)

def endElement(self, name):
self.dispatch('end', name)

XHE S T AR TR, BRI ikdispatch, TMidispatch i oi 4k Ak
HALPEAR Y . RIS HOTE I A LS HOA AL B Y . Jrikdispatch AT

def dispatch(self, prefix, name, attrs=None):
mname = prefix + name.capitalize()
dname = 'default' + prefix.capitalize()
method = getattr(self, mname, None)
if callable(method): args = ()
else:

method = getattr(self, dname, None)
args = name,

if prefix == 'start': args += attrs,

if callable(method): method(*args)

XA TAEIR o

(1) ARPERTZE( ' start' % end" )FIFRZEA (U1 page' ), A AL FRARR P A 24 FR( 41" startPage' ).

(2) ARPERTZR A AL B P 44 FR (N defaultStart' ),

(3) 24t fgetat tr KRBV FRRE Y, FKr BRIAA 1L B HNone

(4) WRZEFEFTAIN, itfargsi & h— 125704,

(5) B, g fi HgetattrRHUSIALC IR T, IR BRINME W B None, 34, Hfargs
WEN N REEHEANTTA (FRBRNEIREF R 224 ).

(6) WRZEA A R AR A TR Y, SR A N2 S50t (args ) .

(7) QnARARAT B AL SRR P 2 AT R A Y RIS AT AT A BARAD PR 7 BB SRR T ), s IE
SR E .

B TG X KBRS VRINAE T LUECT XA gm S N A b BT -
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225 HBR

P

class TestHandler(Dispatcher, ContentHandler):
def startPage(self, attrs):
print('Beginning page', attrs['name'])
def endPage(self):
print('Ending page')
YT XAPIRAR A T8 T R TAE, I A5 b AR PR (AT B | 5 T B
IR, MRFA TR A I —Le T fE

2252 BEIHMEIBBSANXENGEZURERIALIBIERF

AWHRT—WEDNZ . BATRHRS LT TR B RS ASCERTrE, miAESE it
AR b I self out write, MRS TIE Rk 4R AROR AN B X 8L )5 75 . FRATIEAS 7 AN
R ASCAFRY 7R R AT RE T A

def writeHeader(self, title):
self.out.write("<html>\n <head>\n <title>")
self.out.write(title)
self.out.write("</title>\n </head>\n <body>\n")

o

def writeFooter(self):
self.out.write("\n </body>\n</html>\n")

TER R SLEH P, AL FRXHTML N 2 A A 5 A FRFR P i & 18 KRS, E BT |
defaultStartfldefaultEndib3E

def defaultStart(self, name, attrs):
if self.passthrough:
self.out.write('<" + name)
for key, val in attrs.items():
self.out.write(' {}="{}""'.format(key, val))
self.out.write('>")

def defaultEnd(self, name):
if self.passthrough:
self.out.write('</{}>".format(name))

BSEACS ST AR, SRR T MALR AT . CRIEE RS ) BRI T e —k
PR T o

2253 X#HHRZ

RN H 5, TSl K% os .makedirs, BAEFSE RIS AT H 5%, Bilhn,
os.makedirs('foo/bar/baz " )7E 24/ H 5% N EIE H sk foo, FAEH Sfoo N EIE Hkbar, RF1EH
skbar M H SEbaz, WA H S foo T AA77E, ¥ HAIHE H SEbarfilbaz, [FIFE, W H Fbarth 4
FAE, B R Hstbaz, SR, AR H stbazth O 24718, H 51 kW . ke B PX Fhs
i, ATE I F S exist okiX B NTrue. 73— MRA HBYRETR0s. path. join, B HIEM
ForHafE (filan, fEUNIXH R/ ) B4R —.
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TERAS AL BRI, A YT H AL B directory B & 19 A 44 51038 o #EAJEAS
FISgy, SRR A FREH IS FIFR R s BT H SR, weR A AR B SRFIR g
RT3 SR, SRBR AR T H SR E B LT

def ensureDirectory(self):
path = os.path.join(*self.directory)
os.makedirs(path, exist ok=True)

THER, ¥ HsRPIRILE Sos . path. joinihf, R T B Ss BT T 280k 7).
AL S ECKE R AR H 5% (Wpublic_html ) BB 45 H385 pREL, 0 F s

def init (self, directory):
self.directory = [directory]
self.ensureDirectory()

2254 FEHIBIERF

AT RS MFIRRT T FLaN-FOe iy, Hf2 M TR E %, S5 1T
PR, H A HARR DT T 91K directory i Jy FiensureDirectory.

def startDirectory(self, attrs):
self.directory.append(attrs[ 'name'])
self.ensureDirectory()

def endDirectory(self):
self.directory.pop()
U AL PR 4 T 7 writeHeader fiwriteFooter, A4k, ‘EATMAEE T 78 B passthrough
( LM XHTMLUARS S A ), M HATIFRICH] S ST A DGR SO (X T RE i BB ).

def startPage(self, attrs):
filename = os.path.join(*self.directory + [attrs['name'] + '.html'])
self.out = open(filename, 'w')
self.writeHeader(attrs['title'])
self.passthrough = True

def endPage(self):
self.passthrough = False
self.writeFooter()
self.out.close()

startPage S — 1T RIS EEARAT SR A, {H5ensureDirectory M5 — T AURS KEAHF, H
RN TSR CRSCPEY JE 44 html ).
MR SE R A A A I B 22-3 I o

KHGER22-3  MuliZk e (website.py )

from xml.sax.handler import ContentHandler
from xml.sax import parse
import os

class Dispatcher:
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def

def

def

dispatch(self, prefix, name, attrs=None):
mname = prefix + name.capitalize()
dname = 'default' + prefix.capitalize()
method = getattr(self, mname, None)
if callable(method): args = ()
else:
method = getattr(self, dname, None)
args = name,
if prefix == 'start': args += attrs,
if callable(method): method(*args)

startElement(self, name, attrs):
self.dispatch('start', name, attrs)

endElement(self, name):
self.dispatch('end', name)

class WebsiteConstructor(Dispatcher, ContentHandler):

passthrough = False

def

def

def

def

def

def

def

def

__init_ (self, directory):

self.directory = [directory]
self.ensureDirectory()

ensureDirectory(self):
path = os.path.join(*self.directory)
os.makedirs(path, exist ok=True)

characters(self, chars):
if self.passthrough: self.out.write(chars)

defaultStart(self, name, attrs):
if self.passthrough:
self.out.write('<" + name)
for key, val in attrs.items():
self.out.write(' {}="{}"'.format(key, val))
self.out.write('>")
defaultEnd(self, name):
if self.passthrough:
self.out.write('</{}>".format(name))

startDirectory(self, attrs):
self.directory.append(attrs[ 'name'])
self.ensureDirectory()

endDirectory(self):
self.directory.pop()

startPage(self, attrs):

filename = os.path.join(*self.directory + [attrs['name'] + '.html'])
self.out = open(filename, 'w')

self.writeHeader(attrs['title'])
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22,

self.passthrough = True

def endPage(self):
self.passthrough = False
self.writeFooter()
self.out.close()

def writeHeader(self, title):
self.out.write('<html>\n <head>\n <title>")
self.out.write(title)
self.out.write('</title>\n </head>\n <body>\n")

def writeFooter(self):
self.out.write('\n </body>\n</html>\n")

parse('website.xml", WebsiteConstructor('public_html'))

AR I B 22- 3K A AT ST 5%
Q public_html/

Q public_html/index.html

Q public_html/interests/

Q public_html/interests/shouting.html
Q public_html/interests/sleeping.html
Q public_html/interests/eating.html

6 H—PRE

2, REIE T AR, AR R R e — L

Q A — i ContentHandler, I EE thaEE241 A A Pl H SRR

Q M T rREm SR gy, B P EE A O SR CZEERRAS B Sk ).

Q fH#—WebsiteConstructor A28, JFfEH P H S JidwriteHeader fwriteFooter, LA
SEELH R R

O I ContentHandler, fHARYEXMLC/HEI AR T,

Q Al PAEF T (UIRSS ) FEHE M55 254 22 ContentHandler .

Q AFFEHAEXMLEG S TR, JEHEXML e (XSLT ).

Q fi#i FReportLab ¥ Platypus ( http://www.reportlab.org ) 25 T HARJEXML AR i — 4 5 &2
APDF3CHY .

ST T Web AL Ji X MLOSCHF Y ThfiE (S ILEE257% ),

W

=)

FAA SAXMLAERT IS, FelT RO R TR, 15 F—25, Mol Qi — VR, &

AEAE A 2RSS I, A A A R SRR B
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M 7R BT SRR R, EERAC, MGE | 1% . BF S, AL s it
UNRSSHAtom feed ¥ Ml 55, LEARME AT ] B AR Sk RE AR IO BT BB I, 1 TG X o 0T 44 7
Mro ZERXATH T, FRATEHRER—Fh b Web B R m - ABLE] . /2558 A& 43 ( Network News
Transfer Protocol, NNTP ), Ff ¥ i e — A5 (BeaRE. A28 iRA,
Bl MU S EEMENEARS . Wik, ROV AR LR SNNTPAR S 45 28 B nntplib
JE, BN HAB B B SCRIML R N 12 AR 17 2

NNTPZ&—FFRIEM BN, T4 FAE Useneti S 2H th L A AT E . NNTPAR &5 284 17—
AGE— 45 FIUHT I 4 0 4w I 2%, I NNTP 7 ity (R R ] RIS RS ) T & A AN e 2314 8. o NNTP
IR 55 AR AU F2 45 FR A Usenet, Q13T 19804F ({ENNTPHMY EI19854F A TR Do AH L Fix
FIWebiiiit, XBESE—FMRE S BAHEAR T, (HMFFPRERE UL, BERAIR K — i Tix
BERAEHARY, 1 H 220X SR BEAR B AT AR T34, BERER AR A B4 FH AYNN TP 4
AR B I & BT SRR, AnmT 68 %% 117 {f F Facebookal Twitter 5432 ) i {1 1) Web API,

23.1 [o]EAEAR

AEEE IS RS — MG BCECH, AR RISCAES B, (AR UL R3] ) JfA i
R FETURXT S TIRER T i, AR KME——fSANE, EAEXATH b, T EA IR
AAUE Fur11ib N 8, PR 5 — AN M2 22, Blinntplib, Efl AR REMELL . Y346, IR
T AR LA SR AN R 08 I ER B st SR Hh ) J2 4 225 R R A i 40T o

AR P E LR EZE HAR T .

Q BB AR AN (187 T S ]

Q AR HBAS IR R (9 2R RIS 7 B R Do

Q BETE LA AN (A% R A B8 BN S o3 B AR 2 A R H Bk

O BENSERAAHBES T Y H A (T 2R RIZEAE B A1 ).

O RENTENS? http://groups.google.comfsci.mathFllrec.arts.sf.written %51+ 18 21 H I UsenetHr [H 2 .
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232 FHAMIAR

TR A, ARTETT LN, (B E IS —Seprifi Al , Hoh B R LART 34 W
i fnntplib, EHRITEGNNTPIRS #5CH. o X HURNTEANA 13X A 7 J5 T I, 10T i 7
JE BRI E

23.3 HEETITE

FF FHnntplib, RAITRERSVTMINNTPIR S #5. WSRAHIERE S XA, 7T M ISPEk R4
HOUEM) . FEARZT AR~ FoAdH A9 87 2 comp.lang.python.announce, X I 251 fff {7
PRIAHT I (NNTP )RS5 5 A3 XA B 4, B8 TR ARl HA T 40 . AnSRAR TG U [MINNTP
Mg, AT RS 2 vl AR far M . HEAE M AR “RIsNNTPARS a8 ” wihg+k 3|
XFER MR 55 4%, URAT NH BEBE— A (nntplib B 7 SCRY H AR AS 7 1) il 1 B NINTP IR 55 2% 4
news.gmane.org ). fBIZAREHAHT IR 55 2% Anews.foo.bar (X A& ELSLAFTERTHT RS 2%, A
Reffi ), AIRT HkAEIANNTPAR 55 4 :

>>> from nntplib import NNTP
>>> server = NNTP('news.foo.bar")
>>> server.group('comp.lang.python.announce')[0]

EE EHEINALRE BN, THEZRELN TS mRiee 54, A XM D Hnntpsd T
HAFAFR, A “PythonE 5% F#” (https://docs.python.org/library/nntplib.html ).

B — TS AT A R — T AT . XD L 210 CEMEZARSS f LA 1R K
BT ) B a1 CREWRIE AR S5 AR BOA X RERFT AL ) 31k, AR Rs

'211 51 1876 1926 comp.lang.python.announce'

WSFAR [ A LA 411 $T3k, SR fof P 160 1) S 28 o 2 4% T (b il FH i oo [l 4. (3 mT
B LSRR S EE B Do RIS, ATRRRARE A B IRS 2R 2 FRANT . 53 —Fh il fig
PR, MBIEEAR S5 75 6 5 29 FH U7 s group B Tl 1 B Ay BFT), PR AR 55 4% 7T e R F IR
HERARJE AT, an1oRbeh, AR IRICH R A L0, nRE e TBAERA T, BT A
A ((BFFZR printifi ) ), DRI RSS2 A 5 2 ARSI E— 1T (GRS b
BAT):

23.4 #IXRELI

SFORFRBAT B, FRATEER AR ORI o e A ANNTPAR IS i b B R0 2K
BOBTHOTH R o BRI, A print EHRRE A RAT EN B bR e b BT 35 50 SEAS 79 1 Th AU AS
T H23- 1R IIEACHS, FFITXMRIFE B E RN TAER, KRR SCB Ty . XA
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FPRZA KA, MEm E B Rnntplibi T . FRAPKAHEAANNTPY R, IEAVRTERT—55F
By, S AN, QA ENNTPIR ST A A PR ARTT ZEXINNTPSL G 3T ik
Q group: i E BT AL E Ny YRR AL, TRk bl —2e A G AR E R, Hh ik
Ja—ZTH BRI T
Q over: & [nlil it 2 545 1E B —ZHTH AU L
Q body: & [F457E I B HYIE S
(o P AT T A AR 554 24 PR, T ThT IR S8 B TA

servername = 'news.foo.bar'

group = 'comp.lang.python.announce'
server = NNTP(servername)

howmany = 10

Hrp ARt howmany 48 & ZEAREN /D5 SCEE . BUAE W] IR PEBT 4 T .

resp, count, first, last, name = server.group(group)

AR [ PR 368 FET 4 e 95 e i 17 5 P 260 35 BT R 20— 2R R e — 4T B 20 5 L B
AL FR . Tl VEGBRAY E 2R Last, Al e R AT EE ZEARBUN SCREAY S 5 X, 2% X TR] A
FiAstart = last - howmany + 1, £ Nlast, AT NECFE IS EL L T ikover, X
HeR Bl — R INFTR R (1d, overview). S5, FfiTMoverviewh $2IRFT, FHAEHID MRS
RO IS

THEIESA TR 7RI 2GR [ o AR ATSOA R A UTE-8 A T, I RERS BRI 1T
TIPS AR OL RAR R (5 R, EON TR AE WL, FA T B % 4t Latin-1, ‘E1E ] T-ASCII
T, HBFHEASCIF I ARt . FTENITAMSCE S, AT Mserver.quit(). BUIX AT
B, fEbashZFUNIX shellr, nl{& T iIXHLET XY -

$ python newsagenti.py | less

S T Less, AT FLBI B — R SCEE. WISRAT SRR 4 SR AT, T IS BORR R fprint
FR5 A B SCR ARSI SR rh—— PR S SRR (3 DS B PR A R, 1S
Bl 505 11EE )oK B PR P SO A R A A At A A AT 3 B 23- 1 /R

REZEER23-1 AR AB ISR (newsagentl.py )

from nntplib import NNTP

servername = 'news.foo.bar’

group = 'comp.lang.python.announce'

server = NNTP(servername)

howmany = 10

resp, count, first, last, name = server.group(group)

start = last - howmany + 1

resp, overviews = server.over((start, last))
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for id, over in overviews:
subject = over['subject']
resp, info = server.body(id)
print(subject)
print('-' * len(subject))
for line in info.lines:

print(line.decode('latin1"))

print()

server.quit()

23.5 BRI

WIS, AR R, RO E HAE M UsenetiF S 4R MR IH . 7EF-SEEH, IR
R R VR E A LUB S XA R, YRR H R R AT ik, AR S R i 2 M AL e
JEMAMGARLE, LR A A L6307, X BRI B i U A S 1 2

[, AR mT BEAR S WO F BA T UG 8232 s AR, FERIR AT X A2 A 4135

AR BibRAFE232PT T eIRAG AL GE S 1B 4T, 2L K B clpa_serverik E A 7T F 49NNTP
MR S35 .

AR 2 EEWP el A 455 7R 4 th A L, DR NG — e ) AR th A E 440 (58
FRBEL BT TR g% BrEE . BAHL. wiem . SRS XA RRY, FET
TAXEE E 2. NewsAgent . NewsItem, SourcefIDestination.

AT IR B TR, B AR T S, R R T ]2

FEX L, ffif B ENews Ttem, B H RN —BdE, HrPaiSbnd FE s, HIkig T
X ARSI

class NewsItem:

def init (self, title, body):

self.title = title
self.body = body

S VRS 3 S MR I USRI P T AR T 4, Seok g S AU B e ARG . AU
WARAEAF PIASFN . PRAN KA H R HE R o B IIEFN 5 A4 359 TAE A8 3 5 ¥ addSource Fl
addDestinations ke .

class NewsAgent:

def init  (self):

self.sources = []
self.destinations = []

def addSource(self, source):
self.sources.append(source)
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P

def addDestination(self, dest):
self.destinations.append(dest)

PRAEME— IR BR8N 0 % 31 H BB A Ok o 7843 & 0I0], S8 IR A AT — iR e H
P B 0 vk, 1 B b — RO o R AT A O o A BIPREX A T ik 44 R
getTtemsfllreceiveltems, HFRIEHHE, HEKgetTtemsik [Al—AN1] T HHNews Ttemft) AT,
o SR, AP E RS S, Bk Hreceiveltemsi}, "R —NFIIEMSEL, (XFE
Al ZRERXNSE Bilan, Jofld H R A0 . ) AR X EEPLR, NewsAgent I 7714
distributef N .

def distribute(self):
items = []
for source in self.sources:
items.extend(source.getItems())
for dest in self.destinations:
dest.receiveltems(items)

XAy 3 5 P R s, I eI — RSN R, ARG, EmIrA R B Ry, TR o
(8 P 2 Fe PR it 25 B H 1 M

PRAEAY T B TAE R GRS B FR A B b 2s . b, wlasE—ANfEi i B 1 kb
%, BERE AR TR R

class PlainDestination:

def receiveltems(self, items):
for item in items:
print(item.title)

print('-' * len(item.title))
print(item.body)

FTEARS SETE AR, ANEA R X e U E 4k T . XA A F H e,
AN E: DARE i i e 887 . 7R/ g sp23-2rh, i T — AN 4eny B 2k
(4= EHTMLAYHTMLDes tination )o ‘EEAEPlainDestinationfZLall EdsHn T LAF JLIINHE,

Q AR SCAS NHTML

Q B SOART AR ZbnifEs

Q BRErE s s, el T —1~H %,

RIX AR Sr (o R 2 280 DU T AE N A3 R R A Y o ik, FRATTRE IR fnca
href="#nn">...</a>BfE4% (Hrmn B80T ), X RS &8 SPr%E<a name="nn">. . .</a> (H
Finns2 5 H R AHFERECE ) Wbrel, B s 85 F2 6 AR R for B AN, i
LR NE23-1 078 (HE T RREA S ZHINNTPSource 2k ),

FEVCTT 7T, F&7% TE 5 T 5 S A 9] B p b2, (AR R) A e 5 R ) 5 04 b oAE
TR BB IR E 2 Ab, 2R IR o HE5g AT B 0 b 2S E i i SCE T 2%
FH P (getItemsHlreceiveltems ), NewsAgentifZsBEINHE . (XE—HE9F A LR
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Al SHATAEZE, A )

066 Today's News

(alx] (e ) (3] |
Today's News 0

e SciPy Conference ates

+ ANN:Leo 4.5 bl released

e ANN: ConfigObj 4.5.3 Released

« ANN:R 3.00RCI1 |
¢ OSCON discount code

¢ [ANN ate on on-based Second Life client Ll |
e [ANN] Release 0.70.1 of Task Coach

« Enthonght Python Distributi

SciPy Conference Updates

Greetings,

The SciPy Conference is not too far away. I thought I'd summarize
some recent news about the conference in case some of you missed it:

- Accommodations (news!): We've negotiated a group rate with a nearby
Marriott hotel, for those that would like to take advantage of it. |
The hotel has set up a web site for our event here: \:
. ; 5 v
| anwmmmmu—‘—"m_‘—“j S EI
| 4

FE23-1  H sl A 9 o

BIEENNTPSource e, FKEB/MRALHR T MR A9 B i rp & il ok . MRS BA23-20] 1, AH
LRI AL, FZERFEZ LT,

O A EEREAE T ik getTtems . R A28 fiE servername Flgroup IAE 24 & PREL I S48, U3

Ab, AR Ehowmany tH A Y, T #4) i PRI 250

Q P4 T decode_header, ‘B fsiAbIHLF B (Aisubject ) (I RYAFIR ST

O ANREHEBETENEZH I, Mid: liNewsTtem¥t 42 (ikgetTtemsZERL T AE AL ).

SRR AR R R TSR, FRATT RS I — 8 R ——— AT DA T SR T AR R (X
P E NIRRT . A CIENZAXMTHEAE R, ESME10% ) SimpleWebSource (L
RASHE 232 ) I BRI — S URL AN IENZR A (— D FICEARE, 55— HFIChL
1E3C) VENSHEL TEgetItemst, BAH FIEMIZRA 7k findal LIk H A3 D RC A BRASRIIE ST, I
HzipH EMAGER, K5, EiEM(title, body)dlF, AR (title, body)d: l—4
NewsItem. GAORPTUL, BSHEro9Hr IR (B H AL ) JEARRME,

RS RE NS E A a1y, FRATSEHI AL — AR DL S — S5 [ R AR E A, 7E PR
runDefaultSetupth (XA~ pRECH 7RI T B AT E N FE P B AT IR ), 5Ll 17 LA X FERY
POE 38

O Fon B G Y SimpleWebSource, B AT BRI 1 D) ek =CHREUIT 35 1915 B o

FE OREAMSENTOHIMLA B TRE AT, EXFELT, REZSRENREX,
B R, AR TARIAZ Gat, WF XA, Ak, TEAMRAHTMLEXK L, FF
BBE AWK,
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Q F/Rcomp.lang.pythonfiyNNTPSource, SERFIMLIXANXFGeRT, HBihowmany ik &AL 7710, P H:
AR ) i S AR

QO —/>PlainDestination¥f 4, TATENERNY A il

Q — HTMLDestination¥} 4, ‘B4 HT /H I Hinews.html .,

BT X X G HR N EINewsAgent 5, T8 T ikdistribute, ZHEITXMER,
AT TR AR

$ python newsagent2.py

A2 B BT inews. htmI AN&123-2 75 o PR SEILAY S8 B IR A i AR I 5232 o

66 Today's News

* Waming letters to 'file-sharers' -
* Yoursay
* SciPy Conference Updates 0
e ANN: 4.5 bl rel

* ANN: ConfigObj 4.5.3 Released

. X L

. N discount

e [ANN] Update on Python-based Second Life client library (pyogp)
* [ANN] Release 0.70.1 of Task Coach

« Enthought Python Distribution

Betancourt reunited with family

Prench-Colombian politician Ingrid Betancourt holds an emotional
reunion with her children after six years as a hostage.

Bush to attend Olympic ceremony

US President George W Bush will attend the opening ceremony of the
Beijing Olympics, the White House says.

Google must divulge YouTube log

C e LETY

v

P23-2 A5 22 I o o ) ) O T

REGEH23-2 — A HRGHH YR (newsagent2.py )

from nntplib import NNTP, decode_header
from urllib.request import urlopen
import textwrap

import re

class NewsAgent:
T K H R 69T R o K 2B B 69693 R
def init  (self):

self.sources = []
self.destinations = []
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def add_source(self, source):
self.sources.append(source)

def addDestination(self, dest):
self.destinations.append(dest)

def distribute(self):

AR B BRGK IR T, SR A o L 2R 98T B 493k
items = []
for source in self.sources:
items.extend(source.get items())
for dest in self.destinations:
dest.receive items(items)

class NewsItem:

W A7 Rl A E 2R AR 4G /] 4T 9

def _init_ (self, title, body):
self.title = title
self.body = body

class NNTPSource:

MNNTP#7 I 28 3K IR #7 9 4997 i R

def _init (self, servername, group, howmany):
self.servername = servername
self.group = group
self.howmany = howmany

def get items(self):
server = NNTP(self.servername)
resp, count, first, last, name = server.group(self.group)
start = last - self.howmany + 1
resp, overviews = server.over((start, last))
for id, over in overviews:
title = decode header(over|['subject'])
resp, info = server.body(id)
body = '\n'.join(line.decode('latin")
for line in info.lines) + '\n\n'
yield NewsItem(title, body)
server.quit()

class SimpleWebSource:

non

R R AR XA P AR BRI 6987 R

def _init (self, url, title pattern, body pattern, encoding='utf8'):
self.url = url
self.title pattern = re.compile(title pattern)
self.body pattern = re.compile(body pattern)



self.encoding = encoding

def get items(self):
text = urlopen(self.url).read().decode(self.encoding)
titles = self.title pattern.findall(text)
bodies = self.body pattern.findall(text)
for title, body in zip(titles, bodies):
yield NewsItem(title, textwrap.fill(body) + '\n')

class PlainDestination:

VA SR X R P77 47 B 6987 B 93k
def receive items(self, items):
for item in items:
print(item.title)
print('-' * len(item.title))
print(item.body)

class HTMLDestination:

VAHTMLAE X 2.7 B #7 R 6947 1 B 693

def init (self, filename):
self.filename = filename

def receive items(self, items):

out = open(self.filename, 'w')

print("""
<html>
<head>
<title>Today's News</title>
</head>
<body>
<h1>Today's News</h1>
"t file=out)
print('<ul>', file=out)
id = 0
for item in items:
id += 1

print(" <li><a href="#{}">{}</a></1i>"
.format(id, item.title), file=out)
print('</ul>", file=out)

id = 0
for item in items:
id += 1

print('<h2><a name="{}">{}</a></h2>'
.format(id, item.title), file=out)
print('<pre>{}</pre>'.format(item.body), file=out)

print(" nn
</body>
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</html>
"t file=out)

def runDefaultSetup():

BINEGHT R A B 69308 K, R ARSERITHATIS K

agent = NewsAgent()

# A& AL 3K BET I a9 SimpleWebSourcexd £

reuters_url = 'http://www.reuters.com/news/world’

reuters title = r'<h2><a href="[*"]*"\s*>(.*?)</a>"

reuters_body = 1'</h2><p>(.*¥?)</p>’

reuters = SimpleWebSource(reuters url, reuters title, reuters body)

agent.add_source(reuters)

# Acomp.lang.python.announce 3 B #7 & #9NNTPSourcest % :
clpa_server = 'news.foo.bar' # HikH EFRIRF & 498 AR
clpa server = 'news.ntnu.no’

clpa group = 'comp.lang.python.announce'

clpa_howmany = 10

clpa = NNTPSource(clpa_server, clpa group, clpa_howmany)

agent.add_source(clpa)

# ORI th A B A9 AHTML B 693 .
agent.addDestination(PlainDestination())
agent.addDestination(HTMLDestination('news.html"))

e S
agent.distribute()

if _name__ == "'_main_": runDefaultSetup()

23.6 H—FLIRE

ST HATY R, XA H R TR KAIRR S W Tl —Le i,

Q i F 25 1 ST TS 1Y B ITURE AR B > B 5 3 BWebSource .

Q BIE—RSSSource, “EAMATER 1SFE T E IR T AURSSH#AT -

Q EHTMLDes tinationd: B A HTML UL I )45 J&) o

Q QI TUE LAY, B FETE E W A AR AR OB ( R R Y RTE, R E
S LRI TR AT S USSR EE T B AE filecmp., )

Q BN AR CGIRA (S ILHE155 ),

O fE—~EmailDestinationZ, TilidH FHBARHEBIH &L AR . IS RREZR T
KK WA smtplib, )

Q B e 20 IR A T C . (S WARE e targparse. )
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Q (BT H AR B SR ESR AT s B, DASCEE B A A ) o

Q A% AT 28 ChIE T AT T 4 R ST ),

Q BlE—xMLDestinationds, ‘B M ATHEI H3 (55227 ) Hp Wl A sl e FH A XML U1
SRR ARER AT LA e — 7 [ 3 1

BT T RSO T T AR (G N L B SCrR), X EARIRA T, (BASH AR
TEF—DIH T, FATREIE— RIS &, 1EURAES S AL IR . fREE Z AR A T4
J&, VI A CREL (SR BRI,




$FoaEs

BIEHS: EUFRER

EXAIE T, AT IEX MK GFE TAE: w5 —DIRIRS 4, i ANTREHE
P25 S HUH R o (s I Python @ B X AR P 9 Iy sUA AR 22, —FhiRj Bm AR 00 5 i A2 Al I 275 14
TEITISMHEZE Twisted, HiAZ LoJELineReceiverZE, FEANTEH, FRAG A FHARIE o 0 S 20 ) 2%
FERLI

A5 AR FEGR S A 151 [E], PythonfEiX 77 T GHARAL T P8 . — 7 It , A KeAibasyncore
Flasynchat iSO 1, TEFMERE DS ENTBTEREHE, TFAOHFRF I i i asyncio;
J3—TJ7il, A Kasynciof ST AR, Tﬁ‘/’EJfFEP@A‘S'CAﬁﬁ%EWEZVF, AR AT B LA
Bro FOECRIRST AL, 2R Hasyncorefllasynchat, UK Al Sl 2R 143 e
HYHA T (anor X akgefeft ), FE2nT LI asynciok ‘ﬁJX/I\Iﬁ Ho

24.1 |o)RRdEA

AP S — IR A TE LI K IR S5 25 o BLARAR At A AR IR 55 R PRI 1T R 1Y
BE, 0 A O T4 5 7E LI KR S5 25 X R A 2] 2 e KA #2500 H A FF =R AR

Q MRS ARE S AR P 1 2 A

Q BV AT IR

Q BRI MRS, Msaysilogout.

Q EWAG T RE,

S 2% I IR 1) S AP R T A PR ik RO S

242 BRAMWIA

EXATHS, ﬁﬁ%lﬁ/ﬁﬁin/\ﬁﬁ{ﬁﬁﬁﬁi}%asyncore& *HB@EI’J*%ﬁ%asynchat oK frg
AR EREE, GREMTTEGE R, 1ESH “PythonES % FM” . 148 HE T, MR
FPR AL EET ﬁi@ﬁ%/\*ﬁﬁ%soc ket JRff FH A H A R EICK At s e RESRINIL,

T 2l Fasyncore e f A WE?
HEHRasyncorei LR AEMS AL B 2 AN TR &R A P o AH G — R AT Ab BT & B4k T 2101
o WRIBBIRSS 4%, BRI SR, FERs, EFREECk A AP EdE, It sy
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PR T P SR, ARE A T SRR MRS &, AR anfarWey SEdReny P i s
i, HBSE NP WIS IR, XTEA LSO T A1y, (B9S MR Mg i, SCHEi i
ZA P R, AR Z TRl T 3K W 7

MESasyncore T HYIRENLEI (S 14m privhintithselect i piselect ) 1EARSSAREEIEIK
R BT AT T P IR 55 - A SOk A — N P R R B U5, FF 20 — N P i
1M A SRR BB Hids . 350, M55 as RS OR B vl e i B4 . XMV E R TEIR R I
ST o X5 ARALBE SRR, ARAT T S socket Flselect R LIHIXFPIIRE, {Hasyncore
Flasynchat$@ 4t T —MEA FAHESR , FIRURADIEX B4Ry, (A7 LT T P S 2 i At
X, WE143700)

243 EETITIE

T, VR — G EREBIMES (ANEIR ) BTHEAL, 0050 K TCIE I H R IR A % i
F5to CAITEAR B 2 BT AL LRI 55 4% , (HIXARMI 2 R ) 2RI AR 55 4% ,
P AGIEVRATH LA AL (AT LUEALER 44, Wifoo.bar.baz.com, LR LUIEIPHIbE ). F34h,
PP AU IE N R R 55 as A iR O S o XA LS Al e R P R i s EATE R,
Ui 15095005 (X2 BEFEREREAY ).

FE OFlATFHa, Ao 52k, LAAEETEAMETRMER, —KmE, EAKXT
102369355 @ 53k R H 4 B,

SRR S5 2 A TN, 2 — B P is——0 T SRR . — IR o) SR
setelnet (CEIEA FREASIEVRIELFUEMIERL TS 4% ). TEUNIXH, AT AT P T MR

$ telnet some.host.name 5005

XA A AL AR some . host . nameff) 50053k 1 . BEZERE RIS T v A telnetIALAS , R H
HMLES % localhost. (ARATREAEME I OG- edfi—N e AT, DIBAOR AT AR AR i telnet,
KX TR, S b telnet XHY, )

TEWindowsH?, AT 4R ML T telnet DIRERY A umbidll e, QIPUTTY (R x4 3R
ARENFEAE S, S Mhttp:/www.chiark.greenend.org.uk/~sgtatham/putty ), 2K, BESR %
PR, AL 5 B I P e/ Y . MUD (MUSH, MOOBUHAIARSCAAIEIE )
B AEE S A TR, — X R S i /& TinyFugue (B R 80X MR IRECE BRI
4if5 B, 1S Fhttp:/tinyfugue.sf.net ), ‘EEEH TUNIXH, 1 oA &%, (HiXdfg Hggk e,
WA —2eHF WindowsH % P, HFEZEM FE “MUDK Flim” 2 M SCHE TR aE s 3

O MUD#&¥J& 2 ] 7 25 [6) ( Multi-User Dungeon/Domain/Dimension ); MUSH#8 ()& 2 ] 1 #L 245 ( Multi-User
Shared Hallucination ); MOOZS [F)J& i 7] ¥ & AYMUD
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24.4 HREEI

FA PR F RO i . T BRI BRI —DFRWRIRSs #7, J— P FoRR s
i CERERI ),

24.4.1 ChatServer &£

RN L ChatServer2, n 4k 7RARHasyncoreF i dispatcherds, dispatcherZ&3eAs )&
—MERETRG, ISR T SRR, FE IR HBIEANT. R F24- e — A
HIIR RS 2T (AR ).

REDEE24-1  — PRI IR S5 AT

from asyncore import dispatcher
import asyncore

class ChatServer(dispatcher): pass

s = ChatServer()
asyncore. loop()

WMRBITEANRRT, AL LA, B0k RS S EUSA R FE, SR = 5%
create_socket KB —PERT, IBTH I ibind Fl1istent 247 S BIREE 1% 1 Ik
BT WV RE & (X RS EAMMNEE ). Jish, BT ES A%
handle_accept, LFETEMRSS A% P ik e LR E . B MR T ARSI 512421

REBEH24-2 — BB HEZIEL RS 4
from asyncore import dispatcher
import socket, asyncore

class ChatServer(dispatcher):

def handle accept(self):
conn, addr = self.accept()
print('Connection attempt from', addr[0])

s = ChatServer()

s.create_socket(socket.AF_INET, socket.SOCK_STREAM)
s.bind(('"', 5005))

s.listen(s)

asyncore. loop()

Jri%handle_acceptififfself.accept, DRV FUmi%d%, self.acceptik [l—AMi%dE (%
X W I EHET ) F— ikl CA R EEIPLESEE ). JriZhandle_acceptiA 1R 1]
P EERAMCE TR, M URATEN— 2R, f8 A% ol E S %42 . addr[0]J2 % - i
HITPHBAL o
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TERRACIR S #R0F, VA T create socket, Jfililfe APINSEFEE T EAIENERTE
B, SR AT A A2, {ELE AR i B FH A2 . X5 J7 L bind B3 FIRE R 5545 5B
FURFE AL (R AT ), XIERER IS 2 (— D= FAFER, Bk localhost, M
LA — SRR AR Y ETYLASR TR ), i 55005, XI5k listen i LR 55
TR IR AR AT R R R E NS . WJE, AR —EE Hasyncore. loop
KA Bl 55 A5 A W TR R o

XA RS AR R . WssliEt e, FMUIIRIERER R PR e . & i
FESLRIWEIT, WAk 5 453 TEN AR N2 -

Connection attempt from 127.0.0.1

WR ARSI E P AE T, IPHIMERASTE] . B R IR o8, R AR At
TSRS FEUNIXH N Ctrl+C, 1 fE WindowsH iy Ctrl+Break .

it RS A DB G P IR 55 2B S s R BRER o ikt St BRI, PRI IAE try/except
WA, BSIN—SE RS S, XA R S5 A AL H24-3 R

RADEE24-3 {7 — L HACAS A IEAS il 55 45

from asyncore import dispatcher
import socket, asyncore

PORT = 5005
class ChatServer(dispatcher):

def _init (self, port):
dispatcher. init (self)
self.create socket(socket.AF_INET, socket.SOCK_STREAM)
self.set _reuse addr()
self.bind(("'", port))
self.listen(s)

def handle accept(self):
conn, addr = self.accept()
print('Connection attempt from', addr[o0])

if name == "' main_ '

s = ChatServer(PORT)
try: asyncore.loop()
except KeyboardInterrupt: pass

XA T set_reuse addr, PHARBENSEE FRCR AL ( BRI R0 05 ), B R Z35¢
PR SS #a RNt WAV Hset reuse addr, W RETT B4 F—EBit A BEE S ARG 4%, aliE7E
iS5 i E A FAS R A 1150 10O PR R R T BB 45 E R 48 B A T R X o 11 o

24.4.2 ChatSession Z£
FEA ) ChatServer NEARA H o ANRIXTEEZASE B R, i N B S — 5 )
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dispatcherX 4. #RIM, XEEXFTRINIT R EGHIWEFERS ARITZAR, B TATES 1 W2k
MRz, MO EERIRE R P . BT EEAES RISk A% P gl (SO ) IFHK
MR, R0 H L SEEX R IIfE, e MdispatcherdRA: HE—AN2, JFEHEB &R, [HATE
A — MR SERL T AR R —5 TAE, BlZasynchat,

asynchat B S A AR, BIFHENIRNTE SRS i (S ) W R T w1 1.
[ asynchatf i chatdg AR (Ard—many ) B, | Bidkasynchat 1 —1{-async_chatZs,
DU T RER D FEA S A, PO So PR SR T AT s5iE . Zikasync_chat k4%
YEH, RFEESHANIE collect incoming datafllfound terminator. %4 MEHEFiH—
AR ST, R collect incoming data; TIEEESE RAFH IR H found terminator. FEiX
B, RN . (IRTFEAERIA LT H set_terminator Rl &5 AT Hlasync_chatXf 4. )

TG HRF (£33 ChatSessionZs ) W CHLTE BA24-4 077K,

RIZEE24-4  fl&ChatSessionZEM IR #afe )y

from asyncore import dispatcher
from asynchat import async chat
import socket, asyncore

PORT = 5005
class ChatSession(async_chat):

def _ init_ (self, sock):
async_chat. init (self, sock)
self.set terminator("\r\n")
self.data = []

def collect _incoming data(self, data):
self.data.append(data)

def found_terminator(self):
line = ''.join(self.data)
self.data = []
# R linef e F by
print(line)

class ChatServer(dispatcher):

def init (self, port): dispatcher. init (self)
self.create socket(socket.AF_INET, socket.SOCK STREAM)
self.set reuse addr()
self.bind(('", port))
self.listen(s)
self.sessions = []

def handle accept(self):
conn, addr = self.accept()
self.sessions.append(ChatSession(conn))
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if _name_ == "' main_":
s = ChatServer(PORT)
try: asyncore.loop()
except KeyboardInterrupt: print()

XFFIRRAHRA, AL T Z
Q FfJrkset terminatorBATEE RAFBEE AL T "\r\n", XE MM TS5 AT
Q ChatSessionXf 444 O U Al 7E 745 Ff 81 R datarh . BHCE 2885, 14 A3l
Flcollect incoming data, MiiX 771k FUB KX SeE AR IN 251 Fedatak BB o i A7
GIFRAEAEE A | ARG AT B 07 R Join ok & X Se 24 AR — 0 B e8] ( ZE41H
M PythonfilRAS HT , 3K A BEE R LU WK A7 ER AN /& ) FERSHT Y PythonhRAS
SET] LB += 745 5
Q 38 3 25 AT BPEE )R F 52 found_terminator. WY, XN LAY S i A TR TR A
1T, RIFtself.datadE EH SN, SR, FURKXATHTERH K, MdA Ak
MAFA A B -
Q ChatServerfffifi 7 —iHsIER,
O ChatServer 5 handle accept BLLEAIHE— N ChatSessionX 4, ks HRH 2] &%
YR KE.
IHERB T MRS, TR 2R P2 . B YIRTER P o i A —1 TN A
B, XU AR AR RSG5 S8 T AE A 2 TEN oK o X RS X IR 5 AR RE 8 [l i A B 2135 42 .
2, ME—HRIIIREE LR P imREE A B A AR

2443 EEEKX

BELE IR By 8T BT D BE S8 4 IR AR 54 , A8 T VS N — 300 = ZE ) B8 K P BT w25 At
AR BE—1T ) A MM P ZESIXFIIEE, ATEEMRSS &% rh il H—A Rl B A for TR ok
W, N AITE A NS, BEIES Aasync_chatXig, Al Jrikpush,

AR T AR T — AR R P RS, VR DR N S TE S R T B .
A, A EBHEAALNE i handle close, HE—ANE A AR A RRA IR AL T PR24-5FTR o

RADEE24-5 —MRIPAMIKIR554% (simple chat.py )

from asyncore import dispatcher
from asynchat import async chat
import socket, asyncore

PORT = 5005
NAME = 'TestChat'

class ChatSession(async_chat):

— ARSI IR S BAe F AR PR £
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def init (self, server, sock):
#ARAEHEEALS
async_chat. init (self, sock)
self.server = server
self.set terminator("\r\n")
self.data = []
#EER P
self.push('Welcome to %s\r\n' % self.server.name)

def collect_incoming_data(self, data):
self.data.append(data)

def found terminator(self):
4o BB B\ KT, AERA BT —EA,
B b WX AT ) BT AN
line = ''.join(self.data)
self.data = []
self.server.broadcast(line)

def handle close(self):
async_chat.handle close(self)
self.server.disconnect(self)

class ChatServer(dispatcher):

—ANEREEACERFENL, CEATORERE) 4
def _init_ (self, port, name):
# AT R EAL S
self.create socket(socket.AF INET, socket.SOCK STREAM)
self.set reuse addr()
self.bind(('", port))
self.listen(s)
self.name = name
self.sessions = []

def disconnect(self, session):
self.sessions.remove(session)

def broadcast(self, line):
for session in self.sessions:
session.push(line + '\r\n")

def handle accept(self):
conn, addr = self.accept()
self.sessions.append(ChatSession(self, conn))

if name == "' main_ ":
s = ChatServer (PORT, NAME)
try: asyncore.loop()
except KeyboardInterrupt: print()
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A BRI BB A 55 A, (H RN BREARAT B, W1 S0l )R B e Bk N B 3
RMERLR . 75h, BRI S (WsayElilogout ), TIRRHIAYMIE ZOREZHILXARAIIRE .
AT, RIS (RN A2 5 ) M SRa S, FRhe Atk a2
TEBIAT AR T H AR BRAS (M . TR SRAF ). X SEIIRERT, DA IR AT 25 T
PR

2451 EARWHSHEREINGE

FAG TR AT AT B PEAR R cmd Hh Cnd S 1) i 4 R DB o IR, AR RE BT IX
A, e HEER T M sys. stdinfllsys. stdout, MiIfRACERAYZEZ A ) R E—A phkiek
Jrik, MR i AR BATSOR . RATFIERSEHCE — R (A% ), FFARIEIX A i
FHAHRLR T2 BN, A RSCARA T TH XA

say Hello, world!

K- S EOX A pR AR T T AT 1

do_say('Hello, world!")

do_sayif ] AERF AR B A N SR, DUAERIE RAETE BEiT

T HGE AR AL, AR S — A BR M A S I T

class CommandHandler:

E AT AR A B emd . Cmd 09 ) 34 4 kL FEAL A

def unknown(self, session, cmd):
session.push('Unknown command: {}s\r\n'.format(cmd))

def handle(self, session, line):
if not line.strip(): return
parts = line.split(' ', 1)
cmd = parts[o]
try: line = parts[1].strip()
except IndexError: line = "'
meth = getattr(self, 'do ' + cmd, None)
try:
meth(session, line)
except TypeError:
self.unknown(session, cmd)

TEXAIEH, BER20FRIARICH HARFEMI ] T getattr, SEBUEEAM AR &AL IIINRE)S , 72
E X —Lefi >, JEARIE SR A S B AS T E ML iy & T T (LR BEATRAT 4 ). IR 2
fRRZS e
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2452 PX=E

FERCRASHS AT FH— F 2 L S A PR P 3R , AR Z0 K e S5 hRvE IR 22 s 75 ( MUD
PR ) AR . BAIIER AR E— L S REE 2 B CommandHandler . 534, ‘Bl R
TERWIERZE N Y RTA MR P (205 ). e — Il S, g iR =40 4k K e o

class EndSession(Exception): pass
class Room(CommandHandler):

TeE—AREARF (&) AR,
CREE S SRS IR

def init  (self, server):
self.server = server
self.sessions = []

def add(self, session):
self.sessions.append(session)

def remove(self, session):
self.sessions.remove(session)

def broadcast(self, line):
for session in self.sessions:
session.push(line)

def do logout(self, session, line):
raise EndSession

BRIEA ridzaddfliremovedl, Bibfl & frkbroadcast, XA EXTIIRZE NHIA P (£
W) T Hpushs XA LI Edo logout 5 =E L T — i d——TLogout, XA kG k4
EndSession, TMIXFISF 8 ¥7EE = IZES (found terminatorH ) Ab#f,

2453 EFRMRLEBXE

BRFRHE IR ZE XA H H A — XA 2 ) 241, RoomfF2i8 ] Frm HoAtk
A, XIERREIERoomE B IIFE, Billn, F WIS RSS2, Btk A% F Y LoginRoom
(AP A ). LoginRoomfE FH P i#E ABFHTEN— 450G B, (X AE 7 kaddH SE B ).
EREL T Jiikunknown, HHIEH PSS XPMRA TR, Wadlogin, XA
B ARGIETEZ 0 (RREFR R, HARPHABH ),

LogoutRoomZE & FAAR 2, "B ME—IWIRTTENMG F P 24 MRS 2 PR (IR5s av i St &
W FHusers ), WERA P AL (FMH P AR ), W20 H 5| & fKeyError 4 o

AR PRI, TS AT 5 1 A I 5246,
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FE BRRSE PO FHusers A TG A SEN A, AARKRE AT RRATE, Fih
users R TITZR A P LA E A, R, REAFKRA P L AR AR L FE (4o
True ), mARKE RKI AR ag43E, RRINEZHMEH 2 AL, 12ELGHEFBRA
P REEER (Blde, LA P RBERMEE ), TR A R, ¥R EAEE—
MNEARIN AP,

2454 FHIX=E

FWIREWRES T Jrikaddfiremove, fEJkaddH, B #E—FKHE, BEAHPEA, [FH
P P 9 48 P B IR 5 a1 - diusers i . Jiidiremove) #E—SATHE, fRAE HEIT

BRIXEEFFIEAR, ChatRoomds ( EWIRZE ) BSLHL T = AMrd

Q #x4say (FHJTkdo_saySisl ) J#E—ATIN%S, IFAETFRTE XA T N A2 MR FH P Ui

Q 4 look (H7rkdo lookSCHR ) 5 R F IR = P Y RTA ML P o

Q firdwho ( 1 77kdo whoSEE ) AR F P Y HTA MREE I P 858 T o FERXAM RIS ARG 2
A2 Look Fiwho F/E HIARE], (HAERPRXHGEATY R, A EZAMIRE, X e
HIAVEHPRA BT X0

A RXANREIEARS, TGS AR S R 246,

2455 FhiHIARSS =R

BWEANAG T I IIEE. X FChatSessionfliChatServerds, AR FE oyt

Q ChatSessionf 1 Jrikenter, FTFHEABIIIRZ .,

O ChatSessionfy4iE BR AU 1 LoginRoom,,

Q Jrikhandle closefdi T LogoutRooms

Q ChatServerhi& PRECHIY 15 M&E PEusers FChatRoom/&PEmain_room,

FAMETER, handle accept N REEHTIChatSessionds B 25 Fe, oM EAE 23 i 19
REEH,

FE —MmE, WwRAEREH—AE (4Ehandle accept  #9ChatSession ), do R¥FH K
GLEFRAMINERY, CHEIFTRASFEIRE (XTAFEHTLHR). &
TP A Wydispatcher#f drasyncorest 22 ( 518 ), Masync_chatZ—/~dispatcher¥ %, K
MfE X R EL

WV 55 A B B 2 AR AV 1 BL.24-6 7 o WOTIEARS %, 3224-15H T R4
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KEBER24-6 —NMHEELELRIIRMRS 4 ( chatserver.py )

from asyncore import dispatcher
from asynchat import async chat
import socket, asyncore

PORT = 5005
NAME = 'TestChat'

class EndSession(Exception): pass

class CommandHandler:

R PAT AR A F emd . Cmd ) §] 24 4 2L A2 -

def unknown(self, session, cmd):
"ofy B K Fa A
session.push('Unknown command: {}s\r\n'.format(cmd))

def handle(self, session, line):

"R MG R LI E AT
if not line.strip(): return
# ORI A

parts = line.split(' ', 1)
cmd = parts[o]
try: line = parts[1].strip()
except IndexError: line = "'
# ZRERIEALS
meth = getattr(self, 'do ' + cmd, None)
try:
#BRECATHAMNY:
meth(session, line)
except TypeError:
# JeRRITREMG, 3w B KFnd 4
self.unknown(session, cmd)

class Room(CommandHandler):

THRES—AXSIAAPF (2#) AR, €A TEKGGTSLLFT

def init  (self, server):
self.server = server
self.sessions = []

def add(self, session):
“Aai (RP) #AHWRE'

self.sessions.append(session)

def remove(self, session):
‘Aaid (AP) BFHRE'
self.sessions.remove(session)
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def broadcast(self, line):
"W ABRKELT RENGITA A
for session in self.sessions:
session.push(line)

def do_logout(self, session, line):
"wiy B4 A Llogout'
raise EndSession

class LoginRoom(Room):

ARERIEAR P EE G XE

def add(self, session):
Room.add(self, session)
#OR P HENE, @A/ K R
self.broadcast('Welcome to {}\r\n'.format(self.server.name))

def unknown(self, session, cmd):
# Frloginfelogoutsh a4 pf A 4 4-AR &
# FE AL TRTHE:
session.push('Please log in\nUse "login <nick>"\r\n")

def do login(self, session, line):

name = line.strip()

#HERMPFMANT AP G

if not name:
session.push('Please enter a name\r\n')

# R PG AAME A

elif name in self.server.users:
session.push('The name "{}" is taken.\r\n'.format(name))
session.push('Please try again.\r\n")

else:
#RPERAMA, ARELEMIAETHABRAPFHILIHRE
session.name = name
session.enter(self.server.main_room)

class ChatRoom(Room):

A BAR P A LI R A6 RE

def add(self, session):
BT AR BRI
self.broadcast(session.name + ' has entered the room.\r\n")
self.server.users[session.name] = session
super().add(session)

def remove(self, session):
Room.remove(self, session)
#EFHAATR P BT

self.broadcast(session.name + ' has left the room.\r\n')
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def do_say(self, session, line):
self.broadcast(session.name + ': ' + line + '\r\n")

def do look(self, session, line):
‘g4 A look, IANGARTERRE LA #'
session.push(other.name + "\r\n")

def do who(self, session, line):
"Wy bwho, INGARTERBLER
session.push('The following are logged in:\r\n')
for name in self.server.users:
session.push(name + "\r\n")

class LogoutRoom(Room):

ARANRP EEOHRE, WRTHRAP LIRS ST MG

def add(self, session):
# F 3 A LogoutRooméey A P Mk
try: del self.server.users[session.name]
except KeyError: pass

class ChatSession(async_chat):

$ARE, AU HEANR P EE

def init (self, server, sock):
super(). init (sock)
self.server = server
self.set terminator("\r\n")
self.data = []
self.name = None
# PTR A& A AL T LoginRoom ¥
self.enter(LoginRoom(server))

def enter(self, room):
# ACTAEMHREET, FEAT—AHXE
try: cur = self.room
except AttributeError: pass
else: cur.remove(self)
self.room = room
room.add(self)

def collect incoming data(self, data):
self.data.append(data)

def found_terminator(self):
line = "'.join(self.data)
self.data = []
try: self.room.handle(self, line)
except EndSession: self.handle close()
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def handle close(self):
async_chat.handle close(self)
self.enter(LogoutRoom(self.server))

class ChatServer(dispatcher):

R —ANRE W KR 5 B

def _init_ (self, port, name):
super(). init ()
self.create socket(socket.AF_INET, socket.SOCK_STREAM)
self.set reuse addr()
self.bind(('', port))
self.listen(5)
self.name = name
self.users = {}
self.main_room = ChatRoom(self)

def handle accept(self):
conn, addr = self.accept()
ChatSession(self, conn)
if name == "' main_":
s = ChatServer(PORT, NAME)
try: asyncore.loop()
except KeyboardInterrupt: print()

#®24-1 BIRBRSFZA/FHHS

w2 AIEM A5 R R
login name LoginRoom JHFE SRR %
logout FrEWIRE FHT R 1 RSs2%
say statement FHIRE HTUiiE
ook FIRE FH P RE IR 2= NS A
who FIRE FHP 0 E 5 s T S5 25%

K24- 12— DMK BRG], A A7 B, Ik S5 a8 s -

python chatserver.py

M P dilbert & fii A F iy 2 3 20 IR 552 11 «

telnet localhost 5005
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Telnet localhost _|o|x]
Welcome to TestChat :J
login dilbert _J
1ook

The following are in this room:

maghus

dilbert

say Hi, magnus!
dilbert: Hi, magnus!
magnus: Hi, there, dilbert.

Nice weather we're having...

Unknown command: Nice

say Nice weather we're having...
dilbert: Nice weather we're having...
magnus: Yup.

El24-1 — AR RE R

246 H—LIRE

WFARTEN AR NS 2%, TTHERZ AT st

Q RATENEA & 2R E A, 4% A O LR R A4k

O FRATEEA L XA HBE RN HLe iy 4 (Unloginal logout ), F45 HA SCAHAR A IR
7, XHMATEMSsay T o

Q RATTEFTA 2RI ERREERF (IR, iEar 22T /loginali/logout ), FHEANLIEE
PRFAFFT S B B IR N 25

Q RATBEARANEE A O GUIE Py, (HX FEAR R LS, GUI T AR T — a8,
MESRS s, TREEFHE AR, XS A B EME, K0T RET
BT AR . A U] SRR AR BT s 9] (AR TR B ] A 78 1 %K
), IESH28%,

b, REE T AR £ T —DE T, KA — R 4 G e ——
CGIL, ERARZ Web MBI ZLH] CXAEE 1S E e ). AR, F— 0 R HTx
ARSI AZSREE , 1EZ2 D RERE SR ™S TR — SO o A 2l DU ok i A 2 4
YR 5T



InH6: {FHRACGIHHITIIE
‘e

AE BT H A1 SE RIS I CGI T IRARMRAE—AE 73— S L _Lid i WebR 24
SCR XTEPMERSE (RECE) ARG, I AUMESH— S0k o RIS al 6 e sk B o

25.1 [o]EnfEik
RAE— LIS LR T — AN SO, 75 RENg e 5 — G LS L3l it Webse it . X124

FURERSUMESE — S0, HICT M HFTPESE I SO EOR , ICTrHR ORI 2 RIA
AR, ZEARERSCPE, A Webd WA LT

R XAPEAZREL LA R% (4 Lhttp://en.wikipedia.org/wiki/Wiki ) #4947 Huhl 2 —

BB, A RGN AT AR
00 HEA LR 2% 7 SO m
00 A 1 Web 22 B SC A DX By 7 SR
O JH PRSI A B SO
00 B P SO
QRS R, DUCH SR .
RIS F, SRR AR5 S0, FUAF Py thon b HEFEE Becg 1 - 445 —H6 8] ¥ Python
(RSHNTT . AT, W R R AINOEA , 7T F T Python BT 42 Web L, 1A

I HEHEARARAT T
252 BHRIR

SSTITIe, HE CGIRFHY, MY 32 T HAafEiidicgi DL TR cgitb,
ARG R, ESRE155,
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253 EEIE
TE15. 27 PPERA 28 T Befil 1k Webili M CGURIZAS T i 238, AR B S IR0 AT o

254 HREE

FIUR SEBBEFARADE B 1 5-7 R [ B A (R AR S5 4 . XA R AN &, R e So Ak
TAEENT,

JASEL L AEVER , A RHB UG B SORTFEE . 94h, RN FEMBERAR (fRAS 3 B15-7F R
fsimple3.cgi ) HINFRIKLL | AN SCRRESCH SCAR XS, [, Rifdi FHCGLTILPOST, 1A
SERRNIGET k. G, B R EdEnT, D HPOST . )

XA BB AR o

(1) FRELCGIZ %k text (BRUCHEHE SCHFRT S TTNES ).

(2) ¥ text A PRAF BIEHE SCIFH

(3) FTERZRH, Hor i SUAR X S 5 text A

T A RENS 5 ARG SC, e RIS R SO ((Aisimple_edit.dat ), XA SCHFRT LA

, WATEERIASCRY (4liseARSC, T & —2eprid, XMLEKHTML ), # Fk, &%
éjﬁﬁf%lsau HBEERR, AR AR AT S A A SRS AR AS S BR25- 19 .

REBEEB25-1 — R WebdiE#s (simple_edit.cgi)
#!/usx/bin/env python

import cgi
form = cgi.FieldStorage()

text = form.getvalue('text', open('simple edit.dat').read())
f = open('simple edit.dat', 'w')

f.write(text)

f.close()

print("""Content-type: text/html

<html>
<head>
<title>A Simple Editor</title>
</head>
<body>
<form action="simple edit.cgi' method="POST'>
<textarea rows='10' cols='20" name='text'>{}</textarea><br />
<input type="submit' />
</form>
</body>
</html>
""" format(text))
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i Web iR 55 #7281 7HT, XA CGUMIA K Ay A fE text, QREEZE TX/ME, #IEHS A
simple_edit.dat; A 2380, XAABRIA N SCsimple_edit.dati) AT . e, SBaR—AM
T, Hroa & T i s SCR M FE, nE25-10R .

I <& A Simple Editor (K-Meleon) g@ﬁl
| (&)

||| Fle Edt View Go Bookmarks Favorites Help

Nickety, nockety, noo,
nco, noo...

Submit Query

E25-1 JEAsimple_edit.cgifiafT1E o0

25,5 BREM

B, F—NEROREL, BBV NP e gL Sk, IRl SR
XS, ( HEEEN AR R T S CRe & B &, IR 2 X MR A E . )
AT AL, HUCEIM EEAFTET, RS /A CGUEIAS, 43 3% T &
G2 RF AR o BT R AL S T SO
Q index.html: — @R 5T, 85— A2 IR, 0 & — il & edit.cgi
AYOpenti4l .
Q edit.cgi: 7ESCA XIS R S IAS . B IS — A T A B A SCAHE LA S
—AMih & save.cgift Saved i .
Q save.cgi: FRUSEI SCARAF RS E B SO 7R — 2% MR HLH B, ( ANThe file has been saved )
FIREIAS o 3XASBEIAR A R £ BT 4G A 2 A
TR G XS

2551 fIEXHRRE
indexhtmlj— PHTMLICH:, A& FIFHA SR R 1.




382 % 25% A 6: A CGlitfTRAERH

<html>
<head>
<title>File Editor</title>
</head>
<body>
<form action="edit.cgi' method="POST'>
<b>File name:</b><br />
<input type="text' name='filename' />
<input type='submit' value='Open' />
</body>
</html>

TR XA SCAMNES, Ky filename, AR N 2960 i3 CGIZEfilename$ (4L 45 I AR edit.cgi
( RPFRZEformfy @ PhactionIOME Do ANSRARFENYE AR AT XS0, FESCARRE P A4, 15
HidiOpentZfil, ¥izATIA edit.cgi.

25.5.2 REHRIEFMIA

JEIZAS edit.cgi 75 A4 DT A 15— SCAS XA — AN SCARAE , i 256, 2 4 i 4hi 4619 SC R0
WE, TMEHE I TRAEN. X AATZAME—f AZICE4, Bt Mindex html F Y L
AAFH . SR, ATAEASE S index htm] FP R AYIF AL T HAZE 1T I A edit.cgio 7ERXFHFLL T,
cgi.FieldStorageM) FBORERBCER . I, IR ERARBIMN 7304 R T, 8t
TP H R XA S0 BATREX AN H 3644 Jydata (458, ARZTBIHEX A H 5% ).

L AR OSBETE [, (FAE)] XML, TigF48E R KM, A FHE
TR AT BT A, BHITHINGES, i B B PP A L (i
TTAE A AESeglob ), FFAE K AE TG XA L A X B I F G —A (S8 R 2B AT 2
). 2153V NRBT A —Fa ik,

BXAMAIAS A AR AL TA R H125-2.
KAGER25-2 i avA (edit.cgi)

#!1/usx/bin/env python

print('Content-type: text/html\n")

from os.path import join, abspath
import cgi, sys

BASE_DIR = abspath('data’)

form = cgi.FieldStorage()
filename = form.getvalue('filename")
if not filename:
print('Please enter a file name')
sys.exit()



text = open(join(BASE DIR, filename)).read()

print("""
<html>
<head>
<title>Editing...</title>
</head>
<body>
<form action="'save.cgi' method="'POST'>
<b>File:</b> {}<br />
<input type='hidden' value='{}' name='filename' />
<b>Password:</b><br />
<input name='password' type='password' /><br />
<b>Text:</b><br />
<textarea name='text' cols='40" rows='20"'>{}</textarea><br />
<input type='submit' value='Save' />
</form>
</body>
</html>
""" format(filename, filename, text))

IR, X HEA T rRfabspathde kB H Stdataf 4 X g4 . HAh, B SCHEBTERETE T —4
RO R TR, LB EALES T — A (savecgi ), FIBPAGS AP BREMILS. (24
SR, IFAREESIE I PG SR 2, O P TSRS B RS, B ENTIUE S —ahles L,
FFibisk s Bl A 1 SUE A AR CGIAIA )

ALEREE R BRES T — N M password (i AJEtext ) iinput tE, XEKE M
PR AR EARRR R A

FE EIAMABTI AL, RTAERATY R, LR T E

25.5.3 wEREFERAK

XA B R G B I e — BB B TR AR . B4 . RS — L SOAR, JFRa A%
TR IENN; WRIER, SORX e SORTAE 248 2 1 S0P o RT3 b 18 555 SO AL
B A Ui B SR, iS55, )

WFEE, AT B sha kb BRERY . & 42557, (Secure Hash Algorithm, SHA )
ST A TFAF R O CRBEAL AT (R ) M. XA EERE, JLF
ANATREANE BA P8 E B AR e, DR RV R EGE S A 2L, ek A A s A e — A 2
BIZT LR o XA VR DK TSR A 05 () 1 22 5 AP0 1 AE 0 S 0 R B 2004 7 b, AN
X R AR B A T AR o Sl X R v, OB A A B AEAB A IR AR v, SR e AT I A
AN FIEZ A4




384 % 25% A 6: A CGlitfTRAERH

gk

£ AEvti, SIS AL 28 B TR, AR ARAE A SSLAR H A KA e K (X sk
FARREZANRBGTRERA N ) R L0 Es, T 0@id M%) ERIRART
MG, B4, XEEAWUSHAI A XN ECRZEFTELT .,

TR T sharfiis
>>> from hashlib import shai
>>> shai(b'foobar").hexdigest()
'8843d7192416211de9ebb963ff4ce28125932878"
>>> shai(b'foobaz").hexdigest()
'21eb6533733a5e4763acacd1d45a60c2e0e404el’
UV L, T SR AR SR | P EIR R 52 2RI, B ASsave.cgitty {RFY DRI .
25-3i71
REDER25-3  [RAFCAFRIIAIA (save.cgi)
#!/usr/bin/env python
print('Content-type: text/html\n")
from os.path import join, abspath
from hashlib import shai
import cgi, sys
BASE DIR = abspath('data"')
form = cgi.FieldStorage()
text = form.getvalue('text")
filename = form.getvalue('filename")
password = form.getvalue('password')
if not (filename and text and password):
print('Invalid parameters."')
sys.exit()
if shail(password.encode()).hexdigest() != '8843d7f92416211de9ebb963ff4ce28125932878" :
print('Invalid password")
sys.exit()
f = open(join(BASE DIR,filename), 'w")
f.write(text)
f.close()

print('The file has been saved.')

25.5.4 BiTHRLIEES
AN, & s e i



255 HREI; 385

(1) 7E Webill ¥ #% - T JF v Tlindex.html . 45 Wi i3 Web R 55 #5212 (# HIIE Qihttp://www.
someserver.com/index. htmlfJURL ), T ANZE HAE HAMSC/FT . 45 R an&25-27R o

& File Editor (K-Meleon) =JOEd
=

| Fle Edt View Go Bookmarks Favorites Help

File name:

K125-2  CGIZifH a AL i VT T

(2) FAXACGImAR AR B S A FR, P4 Open, I Va4 FF 60 5 I A edit.cgi
Mk, anE2s-3R .

Y Editing... (K-Meleon) (=JOE3

| Fle Edt View Go Bookmarks Favortes Help i
File: foofile.txt = m
Password:
Text:

INickety, nockety, noo, noo, noo...

E25-3  CGIgmfH A3 A4 JmE T T
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(3) BRI XA, WA (PRIE B DR Bl ) % i foobar ), AR 4]
Save, WIWEHKELF A save.cgiffi i, HLBtJ2IH B The file has been saved..
(4) ERZS s e, WTEE ST SRR (BE1~220 ),

25.6 H—HIRE

XA H R AIHAR,, T RS FWebR S, W TFATEF KRG, "MW E.

Q #mpAES, R SCHRIHRIAS, LERBEEIES P i B el .

Q WA 2328, DA RITE & S o e e b o

Q WISCHFsiETRE (Al FEefentl ), 2% (- P [R] s 2 Ta] — A~ Sk

Q RBhnEAview.cgi, HI AR MRE (RG220 i iREE ).

Q SRS A A AT IS P AP TS, TEIAIAS et

Q AFTEIZE{LL T The file has been saved iXFERYHHINTH B, M IN—SL 545 FH A S B08E
JE E 1] B 5y — A DU /AR o B ) TS Location B #RoR SC L, H T AR IR T
Content-type. AUt, HFFEH 1 header#Bsr (5E—A24T7HT ) N lLocation: . Z5#&HI
BLHE M B FURL

R RIXA-CGIR A MBS, VRATRELAR T ff— 2L T &2 24 Python WebI M5 (X 7ESS 155

gt ).

=)

i, REIHRE TCGUAAR . T— Ui Rt —2, MAISQLEME FERAFH LI . 1okt
L5 5 I PR EOR SEBL— S DI BE ST 4 B T WebHI 22 4 .



REZAFSLARBE @ BN S5 AR, REL L HAd R —, WmeE233EmNAr0
Useneti 1820 DL BB 24ZE A I K IR 55 2% o AN FKE S — Pl BERY R 5E HTWebitiz.
BARH IS5 24 A A A S AR HAA , (HEROE TIPS R FATIRE

26.1 [o]EnfEik

TERXAIE , ARF Q8 1 Web Z A AR S T B R S8, BTV RIBIA . X
NRGARR TR, HERAE TIARRIIGE, TR AL B A T

AT G IBARANOT A TIF R 8z, i o] T 523U E PR DM R G | IRDR iR 2R ¢
W PHEIRERI IR S . PR CGL (BERIAYEOR ) Fnf SEp e i (X HLESQLAMEE ) 45
BT, Al SCBART SRR DIRE, i H & AER )z .

Br BRACHBRARFIR, LEFRRVET, RAERSEALT, WERAGMBETE
FRIE, bl LB m S, RTRLABRARSEFW LT 2%, B9, KEHK
Web & A AE 2 H 7T 75 B4R S HLX A8 4k, XAEH 15Tt

HARME, 0 R G AR 5K

Q % S FT A B A

Q SRR R R 7 A 7 s R [ 52

Q i e A A BEA RITH A

Q B RS [0 2 REA AT B .

BRIXSETIRETRAL, WRAGEA W TR 1. ARHRE, REBAMIRATHE,
S RS A—ANSCPFAE R, S S BUscRE A et mTl HPEE PR IR 554, TS ) O 2
B ERARS

262 FHAKNIR

BREF1SEVHEMCGIT RSN, 0/ Z—SQLEMWE, X7 13 F e, IRrlfli 135
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T LB ZESQLte, WA FHHABRSE, AN HX PIAMIL T ) O 2 AT

O PostgreSQL ( http://www.postgresql.org )

Q MySQL ( http://www.mysql.org )

AR ] ) & PostgreSQL, {H HFx X SRR/, A AT At FHA SQLAHE ¢
AIMySQLESQLite.

TG, IR UREERS DR SQLAE E MR 55 ( BEAHLSQLA R %, 4nSQLite ), JfArA MK
HYSCRY LA T g an el 3 e

FREdE RS 250, BT ERES 5 IR 28 B (FFXTIRBRKANTT ) (Pythonfiidl . XAkl
KPS 13 TR 14 ) Python DB API, ARZHE{ FHIPythontitkpsycopg ( http:/initd.org ),
X JE—MEEH: 1 PostgreSQLHI Ui o

QSRS A My SQLEME 4, #idltMySQLdb ( http:/sourceforge.net/projects/mysql-python )
TEANEE IR

LRI AR S, ST S A (Ui import psycopgdiimport MySQLdb ) TiAG] %

S
26.3 HEEITIE

P HEER R, RSl E, M HSQL, (A TR, 1HSMH13%5, )

Bt R R S A e T A R A Tl R, BRSO RO s (THE) s, 2B elcBdi
I ZERAT BRI, PRI LR AT T bk A B3 e R mT g A

XANEE R A — 3%, oA A T I — 459 B o A 2R THL8 A Ik —JC i ID( — 400,
F, EEHE (KAHE ) UR—83CR (1IE3C ),

A, BTIRAERELIZR BRI R, BAHBENAEE— 5, st T S EE
BEERIPAAHEE . MElE A, ZHFHSQLATA CREATE TABLEANfUAS I BR26-1 7K

KHES7EER26-1 A PostgreSQLEH %

CREATE TABLE messages (

id SERIAL PRIMARY KEY,

subject TEXT NOT NULL,

sender TEXT NOT NULL,

reply to INTEGER REFERENCES messages,
text TEXT NOT NULL

)5

TR, XAl T —28PostgreSQLAFAT I TIRE : B PR 4550 B F 2h k45— JC 1D
FISERIAL, BHEIMITEXT, DILHifRkreply tofd &4 80K EIDMYREFERENCES . fUASTE H.26-2 /R
T XA My SQLARUAS

RADEH26-2 Ol MySQLARE 1F

CREATE TABLE messages (
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id INT NOT NULL AUTO_INCREMENT,

subject VARCHAR(100) NOT NULL,

sender VARCHAR(15) NOT NULL,

reply to INT,

text MEDIUMTEXT NOT NULL, PRIMARY KEY(id)

)s
e, AUEEE26-3 R T B EESQLite SR 1A 1 i 2 o

REDEH26-3 AIESQLiteHfi

create table messages (

id integer primary key autoincrement,
subject text not null,
sender text not null,

reply to int,
text text not null
)5
FE ELL LT H BT BT B ( SQLAT T 15 5 A B2 ] ), H635 7 25 1 5 49/ Python
%, HTARSQLIR A B A A R R A S 4 R 545 B (91)),
O id: MTARRIHE . B EAS B 33T i 8ds A B s fe ik s — JC —iID, Ptk
TCTFFAEPythonf U HH$5 R X LEID
Q subject: fLETHEFHAFITR,
Q sender: & RIEREWES . BT HRFHHESOLAMZERUE B FAFE .
Q reply to: WHRIHEEN —FKHEEMEIL, XNFEMAEIBRERML, N5,
Q text: AEHEIEXXHFEIFH,
B AR PE, IF1 E HAURR L EWeb /IR 55 25 eSS IBOL N LU BAB AR TG . kAT IF iR g
HceoMt 1.

26.4 HREEI

TERXATH S, H— R I REIRA R & RS — Ml T PR RE RIS , 1EARAERS
TR AR RO SR TAR RS, g 5 HAB AL B A AR AN 2K T 0 MRS L33,
XA R U ] B [T B 15 13 FEA BN

I CGI - S5 25 BARMG . AR BA TR AR, BN E— T o 35k, fRibpiE
2J—TF15.2.475,

e ERFHCGUAT, FAFFRMA T Mecgith, Xt R IRA M ST K A5, (230 F
IASBKAFRT, MMIERA A cgitb.enabledy R AL, B AR R A 2538 A P A F cgitbsRIz,

T SE BB Y /EPython DB APIRY TAREE, ARRIE A P35 1358, BUFEROZAE
— T o X RBHEL T M, X R — TR RO IRE . (PR P Y db
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AR RAE T B PER R ) 24 %, WipsycopgaliMySQLdb., )
Q conn = db. connect (' user=foo password=bar dbname=baz'): LI fool) By (%15 Mbar )
BRI Febaz, IR PR E BT R KA S fconn, (THIERE, 4hconnectd E IS4k
BT )

I
ity

FEXARE P, BEHYEEFWebR S BB EE A AL, FFEHA L (foo) B
PAEAR G T AR BB SR E, VA R A A5 ] B IR LR R B A, {28
Vo T i B RARLINE B FA, 4o R BB AT AH T AG FIX AR, BRIRART
fRAR K 0%t B AXANTHR B ZRZ A

Q curs = conn.cursor(): MIEHXTGARPGHERRAT S o Tighn T TSQLIEA IR EZE R .

Q conn.commit(): 3 LWRFEAS G HATSQLIE ] SE B

Q conn.close(): JeM##:,

Q curs.execute(sql string): $ATSQLIEA],

Q curs.fetchone(): PAFH] (Gnocdl) w7 =RIM— 145587,

O curs.dictfetchone(): LASFHET IR — 58T (XIFIERER—ER5, Ptk
FI A B AR A T XA DI RE. )

O curs.fetchall(): VIEEFAIMFS] (Anocdislzg) B KRBUrA 4558497

O curs.dictfetchall(): VAT (angdis gk ) pyrXRBUT A 455847, (XIFAEbRIE
B—#B5r, DI IFAE T BB AE T IXFERTIRE. )

RN AR A (X BRI A 2B psy copg ), B ARBCEHE A IIEE (24

XA RS 1, RIES SRR ES ):

>>> import psycopg2

>>> conn = psycopg2.connect('user=foo password=bar dbname=baz")

>>> curs = conn.cursor()

>>> curs.execute('SELECT * FROM messages')
>>> curs.fetchall()

[]

H TR AT S Webde 11, P20 N4 e, 0T TR ATH B . i, I A #E
T H (niMySQLAEHE T HmysqlaiPostgreSQLAF B T Hopsql ), Al 7EPythonf# & il FH & s 12
B,

R MU B, AR TR A ISR, DO I

#!/usr/bin/env python

# addmessage.py

import psycopg2

conn = psycopg2.connect('user=foo password=bar dbname=baz)
curs = conn.cursor()

reply to = input('Reply to: ')
subject = input('Subject: ')
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sender = input('Sender: ')
text = input('Text: ')

if reply to:
query = """
INSERT INTO messages(reply to, sender, subject, text)
VALUES({}, "{}', '{}', "{}")""".format(reply to, sender, subject, text)
else:
query = """
INSERT INTO messages(sender, subject, text)
VALUES('{}', '{}', "{}")""".format(sender, subject, text)

curs.execute(query)
conn.commit()

TEER, XA SRR . A B RIRERID (PR O dE i W reply_tofH HA AL
fID ), WAREZ AL FRAL & BG5S A SCAS (X REABeas iy ke fnlit, Ay SQLAE R |5k e
TR ) MR, A RGNS R e ]

152 7E 3¢ B APy thon$ /R AF F I LAH B A B EIE A . SR G, , xS viln)
BRI CGIHIA T o

U, REEE T AT g A A AR, B v RS2 BB CGIR S, TRt g S #ix
EHBEEAA etz E 0 p RN ) ROZASAKME, VRUIHI THRER CGIE S (i B
T, FEEITEContent-typeFAF Y ), BUTIREREME RS GRBGEHEAES ), PUTRIM
SQL selectfr4 KR BUIA HTE B, FffHcurs. fetchallmicurs.dictfetchal IIRIUITA 45017 .

FRA I H126-4 /2 — A58 X SEA T 55 A AS, I HA B AR A AR 2 VR DART IR Wit
ENTHTEEE T Udanr =S s imlg

ARG B TAE RSN T .

(D) XFRAHEE, R reply to 7B, AR NFEB ANone (AZFIE ), Hok SHiiHS
AT BAN R, 5 Wt IR n 211 853K children[ parent_id] K.

Q) MFALETRYAN B, W format, PR formatdTENTY BAY =/, AR EAH FIHE, SITE
PR <blockquote>, X4 B IH MR FH format, FRHTERNSSHAR%E</blockquote>.

ANRARAEWeb B g HHiz X MEAS (A R INafrCGUMARRTEAE B, ES 155 ),
FE BN LUZ IR BRI A IH R (ry 3 ),

E126-1 5 T3 AR IR

FE e RARE A ZSQlite, R F E26-4A A= A dictfetchall, & 24K AT
rows = curs.dictfetchall ()%t 2 4o T8 B & .

names = [d[0] for d in curs.description]
rows = [dict(zip(names, row)) for row in curs.fetchall()]
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& The FooBar Bulletin Board (K-Meleon) Q@E

Fie Edt View Go Bookmarks Favorites Help

The FooBar Bulletin Board

Anvone here?
Mr. Gumby is in town
Re: Mr. Gumby is in town
Re: Mr. Gumby is in town
Mr. Gumby has left the building

Earn SSS in no time!!!

Post message

Ready &

F26-1 FIUmE

KHGEH26-4 I 0T (simple_main.cgi)
#!/usr/bin/python

print('Content-type: text/html\n")
import cgitb; cgitb.enable()

import psycopg2
conn = psycopg2.connect('user=foo password=bar dbname=baz")
curs = conn.cursor()

print("""
<html>
<head>
<title>The FooBar Bulletin Board</title>
</head>
<body>
<h1>The FooBar Bulletin Board</h1>

")

curs.execute('SELECT * FROM messages')
Tows = curs.dictfetchall()

toplevel = []
children = {}

for row in rows:
parent_id = row['reply to']
if parent id is None:
toplevel.append(row)
else:
children.setdefault(parent_id, []).append(row)
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P

def format(row):
print(row[ 'subject'])
try: kids = children[row['id"]]
except KeyError: pass
else:
print('<blockquote>")
for kid in kids:
format (kid)
print('</blockquote>")

print('<p>")

for row in toplevel:
format (row)

print("""
</p>
</body>
</html>
")

FE WRIMESE TEMNBRRE LK EFTEA, THZESREA EMHBEEREE, F5

P ARAE TR GG B 0 LAY, T MRE e FIECT fR 135 TR P & 13 338 F 5 5T 34715
K. Blhe, THER R XIE T TS R8T AP AL,

26.5 HXSI

IR SCE D REARA B, P EEERBE R AT B o ARTPRX XA B R G T e, (A
LA H)FEAREE RS 53X A RRAS AR ] o VR SR B — SRS X R AL S HE AT R A, Bl dnds 2
reply tof2 R LU SRR UL T RS, (AIRDATERE], 2R g iaett B H
WA I —TORE W55 WREH XA RS (5 H Ol B IRAS ), S0 2255 i Ab #x
Lo Jh) L,

SR, BRI, e S MR R A, A2 IR MR FWe? Wl Ll RGe?

X T CGISE R AR I Web ey, — MRS Z U R, XHTF LA P RES P T A EE 51
VB, #MA— AR, X RAEIN S, XERE RS A,

Q main.cgi: PUZRITZER A THERY T8, IR sl 3= 8UE R 207 BAS B Az

Q view.cgi: WR—KMHE, JHEAHEF T RENS M B

Q edit.cgi: PAAT4RERA B — 28 CEMREE2S B RRR (8 FH SCAHE R SCAR X35, ), Horp

) Submitt S EEHE B I A save.cgi.
Q save.cgi: Medit.cgiIf BIZICH GH B MG R, Il ESH ER IR A — TR IAF
XA A

IR I X LE A
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26.5.1 ZmE IR main.cgi

A main.cgifRIR 55—~ JF R Y i A simple_main.cgi, FE2EHIFETF A T Bede: M4 FM
FREEERANTH S (Bview.cgifHERE ); [RIRHE DU AR N LEF P BBAS & AR B E S i aE e ()
edit.cgifEEHE ).

A SE H26-5S R A0S . A 240N B BT T (L5 7R %iformatrh ) 2K
U R TR -

print('<p><a href="view.cgi?id={id}i">{subject}</a></p>".format(row))

KEmw, XA EE S| view. cgi?id=someidiEHE, Hisomeid B4AEfTHYid, XAME
2 ()5 Flkey=val ) Z—Flm CGUEAALIESE I, X ERE H P i demt, o Erfihi
BSEEdIBTT A view.cgi, Post messagese P I AR edit.cgif i

KEBER26-5 /A5 HRFEDT (main.cgi)
#!/usr/bin/python

print('Content-type: text/html\n")
import cgitb; cgitb.enable()

import psycopg2
conn = psycopg2.connect('user=foo password=bar dbname=baz")
curs = conn.cursor()

print("""
<html>
<head>
<title>The FooBar Bulletin Board</title>
</head>
<body>
<h1>The FooBar Bulletin Board</h1>

")

curs.execute('SELECT * FROM messages')
rows = curs.dictfetchall()

toplevel
children

(]
{3

for row in rows:
parent id = row['reply to']
if parent id is None:
toplevel.append(row)
else:
children.setdefault(parent_id, []).append(row)

def format(row):
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print('<p><a href="view.cgi?id={id}i">{subject}</a></p>".format(row))
try: kids = children[row['id']]
except KeyError: pass
else:

print('<blockquote>")

for kid in kids:

format(kid)

print('</blockquote>")

print('<p>")

for row in toplevel:
format(row)

print("""
</p>
<hr />
<p><a href="edit.cgi">Post message</a></p>
</body>
</html>
")

T KB B A view.cgiE A S50 1di) .

26.5.2 REMIA view.cqi

A view.cgitRHEHE HELS T 1 CGIZEL 1 d BRI AR B — 2501 8. , P FHAS B fEDR AE il — 1>
PR RFHTMLIT I . X0 AL & — R P2 FE T E (maincgi ) FEERE, TABNZE, BiEH
H—2ledit.cgifBEdE, (HX HK S Kreply tolk B MidIME, PABALRHT I BT 2w B B ]
2. A view.cgiF S LIS TE H.26-6 TR .

K358 26-6 JHEARR (view.cgi)

#!/usr/bin/python

print('Content-type: text/html\n")

import cgitb; cgitb.enable()

import psycopg?
conn = psycopg2.connect('user=foo password=bar dbname=baz')
curs = conn.cursor()

import cgi, sys
form = cgi.FieldStorage()
id = form.getvalue('id")

print("""
<html>
<head>
<title>View Message</title>
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</head>
<body>
<h1>View Message</h1>

")

try: id = int(id)

except:
print('Invalid message ID")
sys.exit()

curs.execute('SELECT * FROM messages WHERE id = %s', (format(id),))
rows = curs.dictfetchall()

if not rows:
print('Unknown message ID")
sys.exit()

ToWw = TOWS[0]

print("""
<p><b>Subject:</b> {subject}<br />
<b>Sender:</b> {sender}<br />
<pre>{text}</pre>
</p>
<hr />
<a href="main.cgi'>Back to the main page</a>
| <a href="edit.cgi?reply to={id}">Reply</a>

</body>
</html>
""" format(row))

i A FHSQLALAS B (R /AL , S 1 i if T i () B 5 5 [, LA CRT B2 4

g REREREEGIAALEENAMESQLER Y FHE T, AAXFGRDRESEZ
SQLEAZ &, AR, K% APython DB APl LA/ HLh], JF@curs.executed@E—ANER
SN A HOTLL, A KX Ty megiEaaiE 8, 7T A http:/bobby-tables.com.

26.5.3 REMIAK edit.cgi

A edit.cgiSePr FARFH 7OEIRTE . BEA T piH B, W TniE R . X P ae 2=
AR : AERAECGHE R Pt T reply_to, Wi HAAETE SR i rh — AR inputot &=
TEWebEKHLrb | Bl iy input TER M T FEARE B o BENTAME SR XKIAE T2 - e fg
EH, HEMTEBHL AT A0 8 Mactions @ MCGIUHIAS , X ikA: g BRI fEfgn)
S IRZ R AL IS5 B

AN, BRNEE B E N "Re: parentsubject” (FRIEEBE L LIRe: T, ZEXFHEI T,
ANHAREEASNRe : o ALFRIX SLANT S R BEan T



3

CIL 397

>

265

subject =
if reply to is not None:
print('<input type="hidden" name="reply to" value="{}"/>'.format(reply to))
curs.execute('SELECT subject FROM messages WHERE id = %s', (reply_to,))
subject = curs.fetchone()[0]
if not subject.startswith('Re: '):
subject = 'Re: ' + subject

RASIE H$1.26-7 27~ T A edit.cgi PRI

KIDEH26-7 1 E GRS (editogi)
#1/usx/bin/python

print('Content-type: text/html\n")
import cgitb; cgitb.enable()

import psycopg2
conn = psycopg2.connect('user=foo password=bar dbname=baz')
curs = conn.cursor()

import cgi, sys
form = cgi.FieldStorage()
reply to = form.getvalue('reply to')
print("""
<html>
<head>
<title>Compose Message</title>
</head>
<body>
<h1>Compose Message</h1>

<form action="save.cgi' method="'POST'>

")

subject =
if reply to is not None:
print('<input type="hidden" name="reply to" value="{}"/>'.format(reply to))
curs.execute('SELECT subject FROM messages WHERE id = %s', (format(reply to),))
subject = curs.fetchone()[0]
if not subject.startswith('Re: '):
subject = 'Re: ' + subject

print("""
<b>Subject:</b><br />
<input type='text' size="40"' name='subject' value="{}"' /><br />
<b>Sender:</b><br />
<input type='text' size='40"' name='sender' /><br />
<b>Message:</b><br />
<textarea name='text' cols="40"' rows='20'></textarea><br />
<input type='submit' value='Save'/>
</form>
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<hr />
<a href="main.cgi'>Back to the main page</a>'
</body>
</html>
""" format(subject))

26.5.4 YREPIAK save.cgi

TR feJe— AR, AR save.cgiMedit.cgids B R IR BRI e — 2508 B R B,
TR HAAERNBHE R . X R E T B FISQL INSERTAR4, [RIAs 1 T X 85 i 1T 180k, whsit
P& conn. commit, XAEMIALE (LI FTiSE A AN R

A H.26-8 /R T A save.cgiiiACAS

K358 26-8 (RIFIIA (save.cgi)

#!/usx/bin/python
print('Content-type: text/html\n")
import cgitb; cgitb.enable()

import psycopg2
conn = psycopg2.connect('user=foo password=bar dbname=baz")
curs = conn.cursor()

import cgi, sys
form = cgi.FieldStorage()

sender = form.getvalue('sender"')
subject = form.getvalue('subject"')
text = form.getvalue('text")
reply to = form.getvalue('reply to')

if not (sender and subject and text):
print('Please supply sender, subject, and text')
sys.exit()

if reply to is not None:

query = ("""

INSERT INTO messages(reply to, sender, subject, text)

VALUES(%s, '%s', '%s', '%s')""", (int(reply to), sender, subject, text))
else:

query = ("""

INSERT INTO messages(sender, subject, text)

VALUES("%s', "%s', '%s')""", (sender, subject, text))

curs.execute(*query)
conn.commit()

print ( nun
<html>
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<head>
<title>Message Saved</title>
</head>
<body>
<h1>Message Saved</h1>
<hr />
<a href="main.cgi'>Back to the main page</a>
</body>
</html>s

)

26.5.5 Z=iEH

B RSGE, W E BT A main.cgi, T H A5 Post message, XAz fTHIA
edit.cgi, 7EFTA BT Brrp i A—28(H, FHd5E8ESave,

KBTI A save.cgi, © M/~ TH E\Message Saved, Fii5E4%Back to the main pageiR [71]]
main.cgi, FIFRPNETIRNIA ZAMAEE .

BARXAMNE, ARl B, 2o A EF R IDARZ T A view.cgio TEIXMIIA
AR T, MR Reply . OB RGBT AR edit.cgi, (HIXRBEE I Ereply to (X4
{EAFEAE— BB input e R ), R FHERIA R, [FIRE, A —2L 30k, JfHili B4z Save,
PR B FEDT, FEF iR, AR N BRI IY R F . CHREAT Wos, w22l E o
gz v, )

F IR TR A E26-1877R8, M EAR AR UNE26-2078, M S g 4 41K 26-3 75

) View Message (K-Meleon) g@a}
[ 4]

Fle Edt View Go Bookmarks Favorites Help

View Message

Subject: Mr. Gumby is in town
Sender: Mr. Gumby

Yes, the rumors are true. I have arrived.

Back to the main page | Reply

F26-2 THEEER
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l & Compose Message (K-Meleon)

Fie Edit | View Go Bookmarks Favorites Help

| Compose Message

Sender:

Message:

|
|
1
\
‘ Subject:
|
\
|
\

El26-3  THE JRiEAY

26.6 H—FIRE

2, VRAEGSAE AT 58 M = S AR B TT 2 D g Ky KA Web i HH T, (B(EARTR ARG
M A AR Z

Q 4’5 —WebRisi, FHTAERVR S BRI R B 28 2E dnf] 2

O WRARRESGHEA IR RS, N RS . A — SR, s
FHTATEN R 01 15 AR A AR 00 pR A Anfu] 2 3XFE, VRSETC TS 26 B I AS rh & g 5 4T B i £
HTMLIN RS T o 7356, B In—"1>Beng b B30 1% FH P e P sk ) a4 1 A A 4
B RBARG H B

Q WRARA BB BT E R RS %, AT S 13 %0 A SQLite, A fiff F— Lt
SQLf#P % [ liMongoDB ( https://mongodb.com ) ], vl i A& FHAY SCA#4 K [ AIHDFS
( http://h5py.org ) I

=)

WERVR [ S T SRR, FHEE S — 2L T BitTorrent A P2P 3L 2 7
PP ? SR TESRARTE F— BB . HFH SR, IXMESS HL RTS8 R R 0 190 2% e FRA T 55 0 22
g B, XA TR AT B A R A I
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H8: {FAXML-RPC
EXH

\
/

AREE I H &AM B SO LN R o i Napster (SAIERX AT AGE T2 ).
Gnutella ( A &0 & P w18, 35 2 5 http://www.gnutellaforums.com ), BitTorrent ( A] M\
http://www.bittorrent.com [ %% ) S RZE 2 BN AT, K0T EEC &R L= MS . AR
WS NP AR Z AR S EA 12, HERERREE,

AT B FEHAIEXML-RPC, $155 it , X2 —Fum R SR (R0 P,
TR A AT R8P 48 AT o ANARRIERE, ] R 38 ) S - PR M Sk A0 H 11
Uifig, MU RET 2 F B 1458 FIEE 243/ AR —S0H0 15, SCREIEOA T RERAS AR A PERE, AR
XML-RPCHMU SEAFAE—E B TFES . SR1MT, XML-RPClFIRE AR 45 5y, AR ] BEf K b ik
A5

27.1 [o)EAEIAR

A TEAQHE—AP2P (peer-to-peer ) CAHLERE Y, REUN T, MHHZEFEWRELZITTA
[ AL R Z A B S0 (A SCAR SO 3 75 2 s B 58 9 25 Fh S ) P2PFR ST T
B Z RN —FZ B, 5% ILANEFm-PRFEECH (EXFCES, & ] s 8 R5s
v, ARGERAT ) AR—FE, 7EP2PIEH T, ARfTXTAEAR (peer ) ABNT BRI AN S5A, 7E
XFE— XTSRRI 4, NAEE T RO (FER P o/ IR S5 a4k rh, XX R R iR
S5dn ), XIEMIZETEAERH:, FEABRAEROCH I X SRR, 75 NS AE A4 I 4 AN 1T R A 15t

TERIAP2P R G R, SSBBRZ M, 78 WGnutella®F 5 HI RGEH, XS] GE W
Jr A BYARIE (B R0EE AT AR ) )R A, IS AR RT REE— 2P iE A ). KRR, N
5 ) 0T S A T 38 o % A AR B N 25 e 1] 2 e ) R A A TR RN A AR . XA AR ST TN A T T
£ FETE ANBitTorrent BN R GE R, MH THEITWEAR, WERAR AL SR A B BT 25C
o T REAEIE, XA E N RGEHOR SEAABRER, SN NS 5T — X SRR
Fo XML AIRCR L Gutellask FH I FFATIOE L L, XA RGEH BARIN 5 R T .

KEZEP2P R G ARR I Wb iy Jr R A LULZERE (B XT S5 (A S HIRLEXT SR AR SR ) DL AGX
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S B RO S5 R RIOT AR 730 AT E o, AT PRER AR T 57, HE A%
PERAR M
82 N L 3 o I VAT QA ST N (1
Q BT AR ER—ZH AR AL, DUGERERS ik 2647 0 SR By . i LT R fE
B ALY A A O, IR A Y SRR T R AR R — B
Q 5 R AEASIE i SR SR 1) HA A SRRSO . WERXT A ARSI HR
[T, 703 DU 7 i ] 8 e o R A A SO (T o 608 fs T BER i AT s i SRz sC ). 9t
TSR AT AN RAT X AR SO, ik R [ml
Q ok RAER (ARBIR, BIMGERMATR ), [FmhEERIE s K iR aE (ARBIER,
B CIEREE, EENMZIER ), [0 S AR wae gt £IgR . XA il R
—ABIF, AP RS TR 2 A E AR TR Y e B ) P SRR A R
R, NTRESRAEER, T i R DT SRR, TR A
Q WBTRERSERE R ALY A, IR A AP RIEAETT o B XA, 1 R RERS R HTAS
AEAEDT CANP2P 2 AN A5 ) JCIE R IRE . X AP IfE n] A (ARt Ty i
A R Z5% H ALY 5 RO A7
Q WA PR P B LR BERS AT AT AE D7 e i B AT 1, IR R
PFo RXBRRF I IZAES R ALY R )y ik
L X LT R PA RE, (BIRKE S, ENISEBUEAIFA KM RIS REA I, SEBIX
SEYIRE) , FRASIHAD R AN 2 RHE

pig= =)
=H

e AR 4, 5 XML-RPCAS % & Python Kt 3 R AL 58 B &6 7 49 2035 3 R 89 e,
BRIXANR BT S5 A TG R TR, 2R R, AR
MERGWEREY, T7 REEBIRREENT 5.

272 BRAMIA

TEXAITE , FRATR AR 2 AR ik

i ) 3 B Ky xmlrpe . client Mixmlrpc. server, fRExmlrpc.clientfFHIRR s, R
HFHd R S5 25 B URLAEE —~ServerProxy X4 , BLAENE H L Ui 72 . Bidxmlrpe. server
IR BT Al | FERSE A BT H A FEH R B B — A

R A SRR P R FE, FRATRE I SE 24N i emd . A SEB—E (AEH
B IR T, BATE M A Hthreading . M HRBCURL AL RLEB 43, FRATTHE £ AR B
urllib.parse, XEHHOHIEAR T FHEAA

PRATRER TS &2 > — F HAAE e, fffrandom, string, timefflos.path, A3 XLl )40
58, WHSRE10ELL K “PythonESZ T,
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27.3 HEEILE

NEHAER IR, TTFRIRZ MR T, AR APy thoniABSH, HA RTiZ Al
X R T P

FH AR QIR RARNE, RN —E ZE R ML, A e 2ok A i, g
WA Z BAERTHANL CANENTARERER) T BB, el 2l es: G AL st rX MR,
MILEEA T GBS (EAR AT RET 2B RO AT IEAE IS A TR B KSR Do i 5, AT7E Al —
AR BT 2 S Y AL

27.4 R

B ENodeZE ( RGP R HAT T, RIXTEEAR ) BYSE—AN AL, DB Hxmlrpe. server
HiSimpleXMLRPCServer i TAEFHLA 2L T i . X2 HIE A (servername, port) (ot kL
BifEi , Forservername &ia 1T RS54 TR 44 FRC AP IR B 25 P45 i >k R localhost,
REPAT AR AL ), Tfiiport W] LU AVRBENS Ui [n] BRI 1, 38 % R 102488 50 KM{HE

LIRSS w5, nIfH ikregister instanceldM— A SCBL T H AR AL WISEH, H
AT kregister functioniEMHEAN AL, izt RS #Rids & (LR EREMS IR >k H ZME Y
WK ) J5, WHH I serve forever, RITFEMAHZLIAMELX — & ik, AlJEsiN3E H L
Pythonf# R4S, 758 —MREas i A a0 T RS

>>> from xmlrpc.server import SimpleXMLRPCServer
>>> s = SimpleXMLRPCServer(("", 4242)) # localhostfes¥ 24242
>>> def twice(x): # =¥l& %k

return x * 2

>>> s.register function(twice) # IR % & Rie o ik
>>> s.serve forever()#t B#IR 4 &

PATHRIG—FE0)E, MRBASERRMG R Tk, HER e RIESFRPCIE K .
R HRERIER , VIS S — RS T A AR

>>> from xmlrpc.client import ServerProxy # 4eRAik/B &, 74 ServerProxy# ik # Server

>>> s = ServerProxy('http://localhost:4242") # #.&localhost-----

>>> s.twice(2)
4

RDGHEM, G2 8 EIfH Hixmlrpclib % - i il s A T A LA AL, gon i 7. 78
XFPEOL T, w25l AR 55w B AR A PRI AN S localhost, WRAIF UL, EL 5[] iR 45 #% S B A A
et e, HFEHHIE Y URLIHIE—1ServerProxy, BEIIAREIX TS T .

2741 EZUEBENDS

MAXML-RPCH ARG, ZEFHWMET o (CBE—AFEA R 52 RIS Qi A< 5 K B AR5 7 B
27-107R, )
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ARBIUIA R, [ B— N AR 5 {1 40 20 B A 2RO ARG 28 A0 B9 FEZAT PIA : Node
AR E B (R TE ); Node b ZREMS A THBLEERAE ( ik ).

Nodeh 75 2= /40, 5 i T @

QO H4: ihNode s S WP EL 2 Ay oS PR EoRs SO Ffig 3R AL

Q . PEHALY SRR B ARl EETT

Q —ZH A& (URL ),

0 URL: ATEEIA S A Py s sk i d@ 45 oy 0 G-I AN S DASE — Aoy X i

URL ),

Node A pREIUUR I E X4 R P . BRI BN, T T EWBITE . FRECIAEfk
SO T L R ) HAT A 28 I C R . TR TR IX 205850l 44 M query . fetchAlhello,
TR T A 4 S INode S Y B 42

class Node:

def _init (self, url, dirname, secret):
self.url = url
self.dirname = dirname

self.secret = secret
self.known = set()

def query(self, query):
ERIM (THESEEH) FUAFHE 7 iEEE

def fetch(self, query, secret):
e R A (secret) Rk, sMATF I EH A A,
#mETZ, LT A& FTRIM

def hello(self, other):
5% Botherffn %] Cdatt FIKE L &

s BRI SR EE S 44 Fknown, Jrikhel o B R ., B R other @ ingself. knownH
BpAp, Hrhother/&ix M iEMIME—Z%0 (—URL ), 4RI, XML-RPCE K Frf J5 Laf /iR
[l —AME, TAGER [FINone, A %T I, FHERE XF/NEHIEZRIME “dmit”

0K =1
FAIL = 2

SRJEAR T T XA S 5 Vel lo:

def hello(self, other):
self.known.add(other)
return OK

] SimpleXMLRPCServer{F M1 )5, HEAT AT AN T T

Jrikquery filfetch B TFLL,, Sk fetch, DN EERIM., X E003% S5 query Al
secret, Hfisecrety2WhANAT ), ARG TT SR SR . TR, A fetchf FECT
FURESE . B, AHE T RGBS Jr iquery, W BT ™A i BR x4~k iy D ]
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WRBRBER SRR T (JEShHEER ) self.secret, fetchlf BEIR FIFAIL; 750454
Fquery K BUdE 2 9 S0 - (H 5k queryiziR BT AWe? W HqueryBt, R%A ERRERS B A A2 A
B, FEAERTIT IR IS SN A . L, AT query IR I 2 LIt (code, data),
Hrcode AT GEHUE HOKFIFAIL, MMidataf@— D7, Wiikcode OK, XAFAF R4 5 4k 5]
PSRN s BN — DB RE, s A

JrikfetchikBilcodefldata, itftcode HFATL, XAt B4R BIFATL, 50k LS AR
FTIF—AN8 S [ A SO 4 FR i 2 8 query 5 78, B A& 78 H S self.diname Ff (i ]
os.path. joinfHiE &M N— ) ], FilidataS AXA M, ARG M SCHFIFR PIOK, 47 96X
T AEDX T B A SR A IRARAS , T S A I 1 A R BR27 -1

BAEARTE Jrikquery, BHZ S query, [HILRHFETTLICsRAE IS5 (il & — &5
AR PR AR URL, B EATIEESSRZ A RN ). % FNIJE Fqueryit, IistidsgRhas,
KPR XA S ERIAME R B s 53

WARAE BRI 27- 1R S, R T — L% T orikquery, X2t @M A~
2K _handlefl_broadcastfy TH I EESLINY . 1HIT R, XEETRMAFRLLTRIZIT S, EWREN
AEIE 3 XML-RPCAHR TR AT, (X J&SimpleXMLRPCServer AT R, A JEXML-RPCHIZH R4S )
ARG, PRk se )y gt AR B m A s ok 37 iy phne, i HOR A T2 .

WEAET S, R handlefi SRAC A N 25 A0 B (KA 19 s R AL & 18 2 S, RBUE
), Bffquery— AR Ml — i Fl— L8 . ARSI B27-17T A1, Antlcode ok (831 145
FEMSCAE ), 5k _handledd 37 B [alcodeMidata, SR, 412R _handlei [alffcode HFAIL, A4 query
ZAAT I ? FEXFRE LT, B HAB T CRIA T S TR B, ik, BEE e self.url
wimEhistoryrh,

B #Hrhistorysd, BRRAEAEF =, WEA LA F KT kappend, B A AR HAS
BF &, mARRRBGKR Adhistoryd) BIALE .

WAFhistory K, query iR MIFATL ( FI—Z8 A5 HR ), ok FEL Bl bl e KA B 182 8
16, JPRK HAFARE 4R H EMAX_HISTORY_LENGTHH

A %MAX_HISTORY LENGTHi% & 46

AR TR, W% TS FRR S dd6dstat sk AT Fh, 4
B, kT W% M (A FRA @I FR ), RELFET A RARX R0
CNES BT B L, AAERABRGME, FAAERTH LN ES B LE
( http://en.wikipedia.org/wiki/Six_degrees_of separation ) .

XA P AL A X T TRAR KA T, B2 RRENET, EOSXET LN
KA A, BT IEFATHR, HMAX_HISTORY LENGTHX E A4 K 6918 7T 4k -F 5t
R E, Bk, wRBERIZ, TR ZEAKIAME,
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Inthistory AR, B HITTE:_broadcastm By ORI XS4 R A& il . J57%_broadcast
AREZ, RASHE27-107R . BEfCself knownIRIAS, R {34440 S 7EhistoryHh,
L HcontinuelBE Bk S N — xSRI, HIAIHE 14 ServerProxy x4, JxH I /L query,
WRIT equery i3, 0K IR BIEME A broadcastHiR MI{E . Al B A A P24 )5 | 455 TURL
T SRR query g | & 4, FERXFMENL T, K SRR A URL M self. knownHHIER (X
LT query T try i ) W except TR IEATIY ). B, ANARIE R HBA T sRECK R (fH4
HREARE] ), Bk (B FATLRI—N28 P45

FE AR AEERself. known AR g, B A AR A AR 1) T AR ARG A AR R LB R B A

i start (ffiFHMURLHHEHG; TS5/ N T H pfi#liget port ) B1J##—~SimpleXMLRPCServer,
JFH¥logRequestsid B AFalse (NG H ), SR Fregister instanceidMrself, JFiAMMRS
Pk serve forever,

i, XABHRE T kmain NAr T3 CURL . H SRS, FAIE—>NodeX) % I I8 FHH:
Jiik start.

XA AL e B A A AT 2 7- 1

REGFEER27-1 A AINodeZE LB ( simple node.py )

from xmlrpc.client import ServerProxy

from os.path import join, isfile

from xmlrpc.server import SimpleXMLRPCServer
from urllib.parse import urlparse

import sys

MAX_HISTORY_LENGTH = 6

0K =1
FAIL = 2
EMPTY = "'

def get port(url):
"AURLF 42 B o !
name = urlparse(url)[1]
parts = name.split(':")
return int(parts[-1])

class Node:
P2P M % 49 i &

def init (self, url, dirname, secret):
self.url = url
self.dirname = dirname
self.secret = secret
self.known = set()
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def

def

def

def

def

def

query(self, query, history=[]):

EHIH (TG CHlFEFEEY) , FAFHFEOT LT
code, data = self. handle(query)
if code == OK:

return code, data
else:

history = history + [self.url]

if len(history) >= MAX_HISTORY_LENGTH:

return FAIL, EMPTY
return self. broadcast(query, history)

hello(self, other):

BT e AR L AT T A
self.known.add(other)
return OK

fetch(self, query, secret):

ATiL T A8 E RS T R
if secret != self.secret: return FAIL
code, data = self.query(query)
if code == OK:
f = open(join(self.dirname, query), 'w')
f.write(data)
f.close()
return OK
else:
return FAIL

_start(self):

1 7Y 36 R R B B XML-RPCAR 4 3

s = SimpleXMLRPCServer(("", get port(self.url)), logRequests=False)
s.register instance(self)

s.serve forever()

_handle(self, query):

AR R E

dir = self.dirname

name = join(dir, query)

if not isfile(name): return FAIL, EMPTY
return 0K, open(name).read()

_broadcast(self, query, history):

R EXCL A Yl s
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for other in self.known.copy():
if other in history: continue
try:
s = ServerProxy(other)
code, data = s.query(query, history)
if code == OK:
return code, data
except:
self.known.remove(other)
return FAIL, EMPTY

def main():
url, directory, secret = sys.argv[1:]
n = Node(url, directory, secret)
n. start()

if _name_ == "' main_ ': main()

NIRRT — A AN il X AR A T B 101

27.42 ZiREH

WPRFTH T 242 ( Terminal.app . xterm, DOSH H o HAh 2 ). BOAZARE (ER—&IT
BHLE ) BTSRRI, T2 BRI a E#— H 5% (Wifiles1 Fifiles2 ), 7E H Ffiles2
R —AN S0 (ditest.txt ), FEE— NI BFTU T il

python simple node.py http://localhost:4242 filesl secretl

SLFRIBITREFIT, R FHSE R TR LA AR AS J&localhost, 34 1] GEAT FH Fesecret] B4 4 1)
%_:E—%o
LRSS — XA, BTk, FAE—IXIEER, N, S — A Zam s T N s

python simple node.py http://localhost:4243 files2 secret2

TREIE L, AR SEASE AL T 55— H s B SCr, F ARSI Y3 15 (4243 ) T
UERARFE ATV T, ROZA P AR ATzt CENTRL T AR ZmE Kb ). N
K s H APy thonfi Feds, IS He B H b B — XS5

>>> from xmlrpc.client import *

>>> mypeer = ServerProxy('http://localhost:4242") # %—/3tF4k

>>> code, data = mypeer.query('test.txt")

>>> code
2

IR IL, 1ar 55 — A X SRR SR SO test xR IL T o R PN ZRAS2 R K, I8 104557 )
TR 2 ) B AN R R S test txt

>>> otherpeer = ServerProxy('http://localhost:4243") # % —As+F4ik
>>> code, data = otherpeer.query('test.txt")

>>> code

1
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XA T, S est.txttd & 7655 —DXFAEARI S H kb AR S0 Ftest textfil %
MSCARAZ, ALERZidataf A, DISERHES TS0 Ftest txt i A

>>> data
'This is a test\n'

B FTN I —VIR] 1055 AR SR R — XS, SR a2

>>> mypeer.hello('http://localhost:4243") # wotherpeer4~%mypeer

BLE, BB XS R AIE S AR AEARRYURL, TSR B T PRSI 55— 4
PRAEI), USR] .

>>> mypeer.query('test.txt")
[1, 'This is a test\n']

T
BAET — I RERAT A T ATLEEE— T USRS A9 OB B R 8O IR AE i e 7

>>> mypeer.fetch('test.txt', 'secreti')
1

RIEE (1) R T WERARAE Hkfilesl, A& I test.txtar il il i 1 AEX HL
RS ZAREER AR, WEARBITENL LR SIEN]), IPRE SRR 2125 1
MR XAEA, SEURBUB T, HRE T — 1S,

275 BREM

IR S IAFAEAR Z2 BB AN T, X HANTTIRS 438 (27.6° 10 e — L nT REAY At ), i
FA LA HE R
Q ARAR I IR IR R — A1, TRE BRI R, 18 i 8

Q VRAT BEARSR AT B B ACUF R AV, A2 7E 28 B Py thonff B4 HH i Fxmlrpc. client,

Q R B SRASAS T, —FhE [ 8R  HAFE Python KUK MR 08, TEFRAEI U5 | &
HE LR

Q WAKRARAE R SERAE S H b, @i HE . . /somesecretfile.
txt RFEREEAS, ETEAPLR BEE REAE AR U )T i i HAAT A S

Q F—A BRI, HFRSimpleXMLRPCServer )@ MEallow reuse addressif & ATrue
1]

SimpleXMLRPCServer.allow reuse address = 1

WSRO B AN, AT A LA Ptk B4 20t | R fEE B o
LN o S8 o DA A A 6 ) T g A RS i B2 7- 2 A RRS i B2 7-3 7 o (AR AT R IR PRy
W, FHEEE )
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2751 BIEZEFIHAE

P i SR B S emd PR Y Cnd 28 SEBRAY , A S AR R RS B, 152 PR 243
“PythonFEZH T (AT HAHBIL, AR CmdIRAE H— > TR B — A AT H AT, R 2
IR R AL B2 (Hifoo ), #BIE—T5ik (Mldo_foo ). XAMIFIEMMSITARTHIN
A (=T MO HME—RSRG B, WERAIRTE AT 47 S I AL N2

say hello
P ik do_say, IRFEAFHR  hello YE N HME—RUZHL, Cndy7- 2600 A A FERY SR T
e F J& Meprompt .

X B SR RSz ar A fetch ( FECHF ) Flexit GRIFRRF ). v fetchif RS #5007
Pifetch, FFTESCHREEA HKBIRTEI — 4508 . 2 exitdTEI— 2547 (X HEH TEM%
&) I sys.exit, (EOFTA R EA AR R . FEUNIXRSH, HIFHE T Cul+ DR T
XA )

SRIMT, FEAEE PR P T5 ZAT 2087 IR A ERE R P iR S5 X S AR OCGRK . ik, mf
Bl —ANodeXF LA ik start, (HUNFXFEM, & e ik startiR AT A ZBMAS
T, XFEE AL MRS AN A, ATE—AT R FE S SiNode . JEE, ML
TR T Zff A HLRMSCR Sy B dr AR 20 TAE . 4810, H T Client Kl i XML-RPCH HiNode
T, PRIETFBUEAIR AR T, Beph s AR st start, HFPE R m e s ik
RPN GG &

from threading import Thread

n = Node(url, dirname, self.secret)
t = Thread(target=n. start)
t.start()

g B A HRBESL0s, Client P4 HNodest # AR A (RAR) J&, RESH
BILL KARAD K A A, SR ADET, Fb RAEMAAR,

R RAREE FIXML-RPCIEFE R R E 5E 2 8, ol a4, Bl time. sleep 5EfF—
Bt a]

SRIG, T — S URLAY SCOFI T A 1T, I i2hel 10K AR 45 #7128 45 X B64 T 7R 1Y)
POV N

AR A C 23503505, Tl 52 sigrandom_ string (2 WA 5 1 pOAC T 227-3 ),
TH AN Client MINode L 2 U BEAL B AL 245 5

2752 S|45%&E

AR B F R IR R W i , iR BE & E 2, HAER I 5] % 5% » 7EXML-RPC
R, SR (e ) REREBCEARIRA . XA E T, FREEE SRR T 100812005 4L, 4
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ST FORIER PR (SRR R ) FREsReEEL (FEZE D) ),
UNHANDLED = 100
ACCESS_DENIED = 200
class UnhandledQuery(Fault):

ATENAFE B FF

def _init (self, message="Couldn't handle the query"):
super(). init (UNHANDLED, message)

class AccessDenied(Fault):
AP X B 5 12 AR A RIS R 4G F R

def _init (self, message="Access denied"):
super(). init (ACCESS DENIED, message)

SR & xmlrpe. client.Fault i 125 . ZEMR S A5 Th 5| &k ) 2 5 ¥ AL 3 2% oo, JF O3
faultCode N4, UNSRTEARSS 5] & T8 54 ( 4NI0Exception ), WKGAIHEE—~FaultZSsLHi,
PRHAR AN REFE IR 55 75 rh e R b A S

MIEARAS T, B IA 5ROk —4F, (BT B 0 L FiE aie e i a0 4ty , 1
AT R (HTRABEM HFaultXf 4, HILTT AR faultCode, 248K, AN BA i H
XML-RPC, #tn] LA FHHA Y 82 )

27.5.3 WIEXHR

o B PR B Ji — A IR , R 8 1 SO R A S FEde o i H skerb o X ik A 1R
Z, [Hr V5 (RLEH T Windows . UNIXAImacOS ), L f# FiHtos . path,

X HCR AR IR EANT - AR B 2 P2 Bl e xs g4 (filhn, sofdt /foo/bax/. ./
baz' B4 ' /foo/baz' ), i HkB 52 KA G IFUB R E ISR (/) 458, g
AL SRR AL B AR AT Sk o NSRS RN, UL E WSO & 7ede 1y B &

PR B S R P AD A A i B2 7-2FA A i .2 7-3 7 o

KEBER27-2  HiNodeLH ( server.py )

from xmlrpc.client import ServerProxy, Fault
from os.path import join, abspath, isfile
from xmlrpc.server import SimpleXMLRPCServer
from urllib.parse import urlparse

import sys

SimpleXMLRPCServer.allow reuse_address = 1
MAX_HISTORY_LENGTH = 6

UNHANDLED = 100
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ACCESS_DENIED = 200

class UnhandledQuery(Fault):

AT EHARELEAFF
def _ init_ (self, message="Couldn't handle the query"):
super(). init (UNHANDLED, message)

class AccessDenied(Fault):

AP KB 7 12 A AR BA T RIS R 4G FF
def init (self, message="Access denied"):
super(). init (ACCESS DENIED, message)

def inside(dir, name):

REHAHERAT QAT

dir = abspath(dir)

name = abspath(name)

return name.startswith(join(dir, ''))

def get port(url):

MURL ¥ - L% o 5

name = urlparse(url)[1]
parts = name.split(':")
return int(parts[-1])

class Node:

P2P M % 49 i 5
def _init (self, url, dirname, secret):
self.url = url
self.dirname = dirname
self.secret = secret
self.known = set()

def query(self, query, history=[]):

Sl (TRE kT EFEFY) , AAFFFHFT LT
try:

return self. handle(query)
except UnhandledQuery:

history = history + [self.url]

if len(history) >= MAX HISTORY LENGTH: raise

return self. broadcast(query, history)

def hello(self, other):



def

def

B F & e EAB S AT R
self.known.add(other)
return 0

fetch(self, query, secret):

A Fik 9 s &R TR

if secret != self.secret: raise AccessDenied
result = self.query(query)

f = open(join(self.dirname, query), 'w")
f.write(result)

f.close()

return 0

_start(self):

B3R R KB A XML-RPCAR 4~ 28

s = SimpleXMLRPCServer(("", get port(self.url)), logRequests=False)
s.register instance(self)

s.serve_forever()

def _handle(self, query):

BN AR A R A &1

dir = self.dirname

name = join(dir, query)

if not isfile(name): raise UnhandledQuery

if not inside(dir, name): raise AccessDenied
return open(name).read()

def broadcast(self, query, history):

BRAERARQIA LT &) 4 F
for other in self.known.copy():
if other in history: continue
try:
s = ServerProxy(other)
return s.query(query, history)
except Fault as f:
if f.faultCode == UNHANDLED: pass
else: self.known.remove(other)
except:
self.known.remove(other)
raise UnhandledQuery

def main():

url, directory, secret = sys.argv[1:]
n = Node(url, directory, secret)
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n. start()

if _name__ == "'_main__": main()

KAGEHE27-3  Noded= il 4 M ( client.py )

from xmlrpc.client import ServerProxy, Fault
from cmd import Cmd

from random import choice

from string import ascii_lowercase

from server import Node, UNHANDLED

from threading import Thread

from time import sleep

import sys

HEAD START = 0.1 # 43 H#4)
SECRET_LENGTH = 100

def random_string(length):

non

BE—ANME R KA FHERGEINT H F
chars = []
letters = ascii lowercase[:26]
while length > 0:
length -= 1
chars.append(choice(letters))
return ''.join(chars)

class Client(Cmd):

—AEFLAGKE, AT FINodesk

prompt = ">

def _init_ (self, url, dirname, urlfile):

& Burl, dirnamefeurlfile, A& —ANpi6)&A42F 5 shNodefiR 4 %

Cmd. _init (self)

self.secret = random string(SECRET LENGTH)

n = Node(url, dirname, self.secret)

t = Thread(target=n. start)

t.setDaemon(1)

t.start()

LR BT

sleep(HEAD_START)

self.server = ServerProxy(url)

for line in open(urlfile):
line = line.strip()
self.server.hello(line)

def do_fetch(self, arg):
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"8 R IR 4 35 4975 ik fetch”
try:
self.server.fetch(arg, self.secret)
except Fault as f:
if f.faultCode != UNHANDLED: raise
print("Couldn't find the file", arg)

def do_exit(self, arg):
"iE kA"
print()
sys.exit()

do EOF = do exit # EOF L 'exit'

def main():
urlfile, directory, url = sys.argv[1:]
client = Client(url, directory, urlfile)
client.cmdloop()

if _name_ =="'_ main_': main()

2754 Z=iEH
BNLIE S n NG e b e i = R wy. W 1559 = = E N

python client.py urls.txt directory http://servername.com:4242

S urls.txt LA EEAT I ZAR 6L & — N URL, R & HABA A © A AR URL . il 55 — A4
SRR RE B H DAL 2R S OGBSO FEEIXA A ). s — DS ROEX AR
URL. BT A, A BT TS n 75 -

>

AR AR I — AR AT -

> fetch fooo
Couldn't find the file fooo

it CFE Al — G TR AHL A R H SN FERHRALE ) RS LRI R i fRix Lt
TR, HESRENTRURLARECEURL SR RIAT ), AT S8l A28 — A I B ]
XA, Bl e, PHEEDEE R —T5,

276 H—FIRE

XTATENRRRGE, IRATRESA I Ry ey, TR — SRR

Q BINZAF IR, 7T Ul ] query RAZIE SCIERT, AR RIRAEREIZ SR XA,
A RIS SR, Wi B BRI, AT LA B e KRG as ], MW Bk fe P G A Y
LR
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Q LR (R20) MRSas. (XA AME ) X, Wi SRR, mIeH 5
AN CefPEAELLE B I 5 reply R ).

O RSP, AN SO U AR

Q H 75 H rikhello. it 8 Fhello & BUHT 1T s, S ACKE 4S8 15 A 43 45 HoAth
FIFA C AT XTSRRI ? B FR I RE AR B TE 5 b i vt S A ke 37 5K

O WAMFT T X RGN ERIAMREL 2 (REST) HiE, RESTAHI T 4UXML-RPC
AEWebR S5 HiA, HEIEIE S [ http:/en.wikipedia.org/wiki/REST

Q i Ixmlrpc. client.Binary BRSO,  DAIMTEE 22 4 ALl SCA SCA:

Q 5§52 SimpleXMLRPCServer Y 10 A% o AIF 58 DocXMLRPCServer 2 A & 1ibxmlrpe HF i £ 4 F
( multicall ) ¥ J&,

=)

ZI, RS T —DRATIP2PIUF L E RS, AR EX P AU E? 16 P —5, /RH
AI—AGUI, T HUCS BT T emd i AT



o8 E

mE9: FAGUIEENH

XA EHBN, BT RIS IR O S 2T WM E i 1 fEART Y, A R4
A Python &) IS IGUIEAE H 2 5)

28.1 [o]EAEIAR

TERXATH A, FATRY R 2TEI LS RS BSIMGUIR P, 1hE sk
B XEWEREA EZMAERME. (4%, I MEFNERRIEZ N B I
o) XA H B2 A HARR RS YR AR RS )n, I RERSIER A . (Xd
S I ) X SR I 22— )

XAGUIR P i Ab 20T 2 AR oK o

Q RV EASCIES, R HAR S G IR S5 e 7 i fecth.

Q 1t e 55 45 ) SO H i 2RIl 5 BRLE SO

AXLE, T RERRE I IREC 2L, GUIR & — X R S p 9

282 BHHMIA

BRER27ERAE I T BAL, I A TR ER 73 Python UASHR FI 4 9 T AU Tkinter, A EIXA T
HARHEMEL, GSHE 125, WERFEMTHAGUIT A4, nTRURE L. ARG
LEARGS Al 6 0 T RSB REA A RE AR

28.3 HEETIIE

FERCAIT L, R 45 5527 B QIR ROTRIT: | IR — 545 H O IRRE S — S GUIT R, m
BRILZ 5N, AN F T O LA A T

28.4 HREEI
WRARAE B BRIR IR SRS, HS AT R i g m2s-1, R riRZI)aeHs
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HRi—F I E AL X% Pttt TR (i fetch), AP AEG BRI AR5 A Y
Ui, TFHEERE—FS5GUUHIKHH,

H2TR MR P i emd . Cnd Y128, AR EE Y P& tkinter . Framef)F25, BARIFAE L0
Mtkinter. FramedRA: T8 (RATRIEESE 2T A CLientds ), (H2—Fh iR A SR RIS
Ko HGUUHIRH I B TARRAE— MM A 58 s, X424 Fcreate_widgetsH ik gifRh
P35 pREL . B AN — T A SO 2 B SCARHE (Entry ) DL —AN TR B & SO
(Button ), HA A AR EBLIS B A ik fetch_handler, XS FRAR FARIG 275 A do_fetch,
EAHself. input ( SCAAE ) i), JFIE—Sktrylexceptifim]Hifi]self. server. fetch,

WK SE B IRA S anf Gt i BR.28-1 IR

KE5;EEB28-1 — A REHAGUIK i (simple_guiclient.py )

from xmlrpc.client import ServerProxy, Fault
from server import Node, UNHANDLED

from client import random string

from threading import Thread

from time import sleep

from os import listdir

import sys

import tkinter as tk

HEAD START = 0.1 # Seconds
SECRET_LENGTH = 100

class Client(tk.Frame):

def init (self, master, url, dirname, urlfile):
super(). init (master)
self.node_setup(url, dirname, urlfile)
self.pack()
self.create widgets()

def node_setup(self, url, dirname, urlfile):
self.secret = random_string(SECRET LENGTH)
n = Node(url, dirname, self.secret)
t = Thread(target=n. start)
t.setDaemon(1)
t.start()
# LIRS BAT—T
sleep(HEAD_START)
self.server = ServerProxy(url)
for line in open(urlfile):
line = line.strip()
self.server.hello(line)

def create widgets(self):
self.input = input = tk.Entry(self)
input.pack(side="left")

self.submit = submit = tk.Button(self)
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submit['text'] = "Fetch"
submit['command'] = self.fetch handler
submit.pack()

def fetch_handler(self):
query = self.input.get()
try:
self.server.fetch(query, self.secret)
except Fault as f:
if f.faultCode != UNHANDLED: raise
print("Couldn't find the file", query)

def main():
urlfile, directory, url = sys.argv[1:]

root = tk.Tk()
root.title("File Sharing Client")

client = Client(root, url, directory, urlfile)
client.mainloop()

if _name__ == "_main__": main()

I T T A A ARV TRT B A FRAD A, X ANGUIE P i) AR I3 5 5527 3 i R T SUAR 1y %
spAfl], T Al EE T Y, W E A E A S URLA S . B R SR A H
LUK SAURL, A0 iR

$ python simple guiclient.py urlfile.txt files/ http://localhost:8000

TER, SO Furlfile txtah 260 & HAh— 2L AT AYURL, XRERXDMREF A RER AR . ik
Wik, ER— SR LR MR (ARG 5 ), Wil EAR AL EiETT
file F28-1iwss T XA I GUIL,

(! File Sharing Client Q@W
| Fetch

F28-1  fRIEAIGUIZ ity
XA, H BSTE TR A D RE—— R 51 IR S5 R S B S A SO, it
RIS f (55 A HATY R m
28.5 BRI

B ANEEAER R, BRI TSR IIRE, (EX AN KA AR RERS HIE
AWRLESCPE AT T (I LESCPF AT RERFR R SHRLAL T30 F H s b, AR AT BRI 5 A A 1Y 008 B
NS, BRAEE . FRREERR B A SR EIRE, Se B m IR U Tt 28-2 07

1
E
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BORBUCY AT ST FNER, DRI —T7 1o RAT DMEXRE T I fet ch IR R FH 25 i
KA XA T, HIAEA AT DE R ERA R, M HAN SRR 2 . XX R 179
JRARE Z—— R WEIRAE I F2RRITT . ik, PRMNodedk‘: i FZEListableNode, FFAEHHHT
H—AJriklist, BV s, listdir kiR [l —/N313%, Hd & 45 B st i S

class ListableNode(Node):

def list(self):
return listdir(self.dirname)

NV RSS 45071k, 1E% P i I Ji ik update_1ist.

def update list(self):
self.files.Set(self.server.list())

JEPEself. filestR ] —ANFIRHME, X AT RHESETE T Tk create widgets IR . T7E 7Tk
create widgets IS FRAERS, W T Hikupdate list, S4b, BRIAHfetch handlerft,
PR T Jitkupdate list ( A fetch_handler il 8 S 8OCCRF R & A AR 1L ),

KEB;EH28-2 HAMGUIK P ( guiclient.py )

from xmlrpc.client import ServerProxy, Fault
from server import Node, UNHANDLED

from client import random string

from threading import Thread

from time import sleep

from os import listdir

import sys

import tkinter as tk

HEAD START = 0.1 # 43 H#4)
SECRET_LENGTH = 100

class ListableNode(Node):

def list(self):
return listdir(self.dirname)

class Client(tk.Frame):

def init (self, master, url, dirname, urlfile):
super(). init (master)
self.node_setup(url, dirname, urlfile)
self.pack()
self.create widgets()

def node setup(self, url, dirname, urlfile):
self.secret = random string(SECRET LENGTH)
n = ListableNode(url, dirname, self.secret)
t = Thread(target=n. start)
t.setDaemon(1)
t.start()
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# RS BTV

sleep(HEAD_START)

self.server = ServerProxy(url)

for line in open(urlfile):
line = line.strip()
self.server.hello(line)

def create widgets(self):
self.input = input = tk.Entry(self)
input.pack(side="left")

self.submit = submit = tk.Button(self)
submit['text'] = "Fetch"
submit['command'] = self.fetch handler
submit.pack()

self.files = files = tk.Listbox()
files.pack(side="bottom', expand=True, fill=tk.BOTH)
self.update list()

def fetch_handler(self):

query = self.input.get()

try:
self.server.fetch(query, self.secret)
self.update list()

except Fault as f:
if f.faultCode != UNHANDLED: raise
print("Couldn't find the file", query)

def update list(self):
self.files.delete(0, tk.END)
self.files.insert(tk.END, self.server.list())

def main():
urlfile, directory, url = sys.argv[1:]

root = tk.Tk()
root.title("File Sharing Client")

client = Client(root, url, directory, urlfile)
client.mainloop()

if _name__ == "'_main__": main()

X AR, B, (RO T — A SCRFGUIMP2P SR, Zhaf e, A N as
$ python guiclient.py urlfile.txt files/ http://localhost:8000

K28-2 /8 T A HIGUI F it o
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I File Sharing Client

M=/ X]
|

Fetch

E28-2  HAWIGUIK 7 it

IR, AP AAEARKAY A 0], A XTI AL, S0 T B X Ledtilloh,
PRk ] 7803 K H AR T

28.6 H—FIRE

EE27EEAR T — S U S R A T R A, X B — 2

Q EA P EEEZERI SO, A A SR .

Q WIN—ASIRESRS, 7EH A BoRiE inDownloadingal Couldn’t find file foo.txtZFH H.

Q MIMELE T SRR a7 i, IS EHOATE, BT A AR Y
MAREN T o JiAh, AT LR SR G PRI S )5 SRS A AR

\Jrsn
Q FEGUITEIN—A~ s ©A15 50 (URL ) WFIER, 1EF P REGS TR A URLI A LR A7 2]
URL3C

TEAT Y, RS T —DIIRESF & RGUI P2PICFE = R 58 . X U 55 ARME, H52k5 |
B, Tk, URRB RS — M URE M IRR PR A I PLIE
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E10: BHlElinik

WA G — 0 H . PythonZIfEARZE, IREZABH TILA, BEZKT— 7T, A
wf, AR T A F Pygame, XN R EARAENS 0 HIPythonZ S5 T RE ST 4 1Y A BRI A .
Pygame !B 98 5 THEH], DIREAIAER K. Bl NAMF4, Pygame CHY ( 2 WL Pygame'H %
http://pygame.org ) 4 TR INA . REHEANH—L BN PygamelE &, (HETAZR HirE
LARE, PRI 23/ 30 WS & FUBIAL BEAEAT BRI DI . AR IR BN S 15 A © 259K
RHEAMITIGE . VR AT BELAE 2 Will McGuganfllHarrison Kinsley [ 35 1F Beginning Python Games
DevelopmentaiPaul Cravent) &1 Program Arcade Games with Python and Pygame.

29.1 [o]ERfEik

M2, TS T AALIERRIE? WERR R EEA B 7 5 HAB AR P2, (B TF A RAE AT,
WP BHIARA L, AN AL S fA € PITAb RS DL SRS I E A

Syt e T ELA Py game S EAME S A4, ik HLAIAE IR FL A T B, WARARIED R, SE4en]
DL T AT AR AR

X HELREA EE P S DN IR AT S 1Y) 35 44 JE 8] “Self-Defense Against Fresh Fruit” 21
Kl FEXAERIH, ZEAKJohn Cleesedg #tFofifi H B ~F AR AR FTBTEE KL (A
WLORKER . EAAR A ) SORBEES B EOREIR RS . OB R LA R AEBO KT T
HIR 160 ETEE . FEIX MR, AT SGEK, IR — 3 . XL HF AT K
R 16 RE, I ZEB AR PG ok . FRARKEX NIk A 44 M Squish " HL 38

FE ORAEe, wREEZASEHTHHER, FMHAAT ., wRARABMSBEXANHFR
SPL, RERBLLETHEE (JUEGIFRPNGEE ) Fr— bt b TRBP T,

XANIH 9 HARE ISR W IT ) . IR BB AR . FAERER RS, 16
MR R TIRE . S350, STEH—FE, AHLAUEEELr, B Ty . — I EEMERE,
BN & —SEECRAS (I A . SR “Pexkai ™ RS, Rl AT AR M BB

@ B RAERFE " —HEHE
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292 FHAMNIAR

XA H A T HE 2 —A, IR EPygame, 7] WIHE R (http:/pygame.org ) F#k,
TEUNIXH i FiPygame, 1] REIS T B 2o Hofth— S84k {4, X 7EPygame B PR 28 P8 B A 1R
. 5 RZHPythontl—Hf, “&2ePygame iR fif Hi iy =2 Fpip.

Pygame & Afi UL & Z2 M, (BAEX DI H i KA S . TR LN R IR 77 2 H
B ( REHETRE R0 BAR R EEZE ). B T3 TRERAR R R BL, KIS x4
(fnsurface. GroupMiSprite ) b4l & —SLARAG M 7, FRATT ST SEER 7 F BB % A T8 o

29.2.1 pygame

Bitipygame [ 85 A AT A BPygamebitl, PRt HEAERE P S 5 18R] import pygame,
BRI FH AL, Wpygame. displayFlipygame.font.

BiHpygametd & phi%iSurface, TR Ml—A-FiiSurfaceXt %, SurfaceXf G SR —MaE
RAFryzs g, nTRDRZE A G . 152 (P SurfaceX R kblit ) BEIREFESurfaceZ [H]
fERINE o [ &% RS SCHRbLIGE M AR AR IESAEH (block transfer ) [11# 5 BLTATAE MR o ]

PRALINIt Py gamelif AR AVAZ L, IMARTEWERR A FEFAFIEIAATIE ] X REL H 30 a6 L H:
R AR (AinfontFlimage ).

IREH Py game R UAER, MLFR2LMd HerrorZk,

29.2.2 pygame.locals

FiHtpygame. local st S R AT REFE & SUBTHR FOFE I B FHAG 2 Bk (AR i), b2 |
RS PR, TR AR BT A NEE (from pygame.locals import *), {HUNE
AT LWL HK, DOZMEE BIRR) A, Wifrom pygame.locals import FULLSCREEN,

29.2.3 pygame.display

itipygame.displayf F AL BE PN 25 B/ B PR, IXSEN AT B R 7ESE i O, tdonT G4
AR TR T, T E BT KL

Q flip: HF xR, —BRINE, DPIERBECHHFR . B, X eE%get_surfaceik[ml
fsurface Xt QA LBk, SR IR Hipygame.display. flip R HHT WoR, S Arfi
e,

O update: FUREUHIFAM —HRoM, fAIXAS KA, WA FLip, VAT g, wr i
BRAt A2, HiRenderUpdates )7 e drawi B UKL A (XA A 7E B F ki)
A pygame. spritefi /47 ).

Q set_mode: BCE W/RAINSFHIZEAEL, Wontza 2, (Hix B HEFFE U aiA s
TERE H PR,
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O set_caption: WEPygameFe/ PR, pifiset captionEZH TIERAER H rhisfT (1M
AR AFRGETT ) B, RO ENE FHYER H bR,

Q get surface: Rl —"ASurfaceXf 4, VRAT{EHAFLEHIEIE, B Hpygame.display.flip
X pygame.display.blit, XM H R H T Surface X R H— i gk m, X ieblit,
B —SurfaceXt 4 i EIE AL S ] 55— Surface Xf R 8 E L E . Ao, K
GroupX 4 i ik drawfE Surface 4 il SpriteX 4,

29.2.4 pygame.font

HiHepygame. font i & pRALFont . PTG TR R F B 7R, 0T ¥ SCARTE Y AT 7E
PygameH/E k8- FUEAE T K4

29.2.5 pygame.sprite

Fitkpygame. spritefd S P AEH EE A SpriteMiGroup.

SpriteZ&JE T A n] WLk g (FEX NI H , EAARAE 1o RHTHE ) rYHSE . BOiEA
SE SRR 4, T SpritedRA: 738, I B S 5E sREA B8 HE M imageflrect (X 24/& 1M
PRE T SpritefFMILAIALE ), [Alif B EFESpriten] R 2 BB A I 1Y )7 e update.

Group X LM S FAFE SpriteXt R 4 . — M s, i Group 2 MAEEM £, TEMR
HAE (AT RIHE ) b, HFREEIE—AZ AspritesifallspritesZ K croup, JFF A
Spritef A MBI XHE, YR TIGroupXt 4 1y Jr iupdatelit, K H ShiE A SpriteXy 4 i
Jrikupdate., J34h, GroupttBiyJyikiclear TS BR B AL & HUFTA SpriteXt 2 (SCPRTEHL TR
SEAH RN R RS Y ), 17 ik drawn] Tl BT A i Sprite X 4.

TEXAIHE Rl I Group ) F-2ERenderUpdates, HJ7ikdrawik [F151) 5%, HHh €& frf 52
FIEZMRHEIE o PR R AL 3 hpygame . display.update, DU R EEHT R E T AOER /o X
FER, 7 AT REN K HB GBI A B

29.2.6 pygame.mouse

TEARTNTF R Squishtr, i pygame . mouse R P {4317 - B BUbm LA S 3R
FPR PO E . X PR3543 52 (8 F pygame .mouse. set_visible(False) Flpygame.mouse.get_pos()
HFEIRAY o

29.2.7 pygame.event

Bitlpygame . event IRER S AP, Wnfbrspds . AR S & T althh s, EORURE &
ARFIESIFR, AT K% pygame. event . get.
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FE R ATERAEREE, dopygame.mouse. get posih = &9 RAFLE | #h K F 1% H pygame. event. get,
R, ARE i RkPygameF) 7 #o B A7, b= 2 4198 A S A pygame. event. pump,,

29.2.8 pygame.image

Fitpygame. inage FH FABEEIG, WNILIGIF, PNG. JPEGHUHAJUFP A% A7 1 S
TR E v, U 2 MR i R K oad , B IR IRHESCIF T B — > B iz R i Sur face
IOF

29.3 EEITIE

Xif —SEPygame R A L REVEA AL TR, X sh P S X AN IE R SR — AN R T BRI
XM AT, T B LI TR, 1o, U E%E T Pygame, itk imageflifont, (%
WSR2 Tk et i 7EsC B Pythonff Bt H A EAT. )

R THERS TLIR IR o AN SR B AR B U AR 2 Bk IR 1 R, SRR 2 R I, 031
FOREIOMY AR AL, WE29-1F7R, XEEEGIHRSTIECBE, (AR 7E 1002 FE x100/%
F~200182F 200182 Z 0], 31X Wi UG R AF B DL G SC#% =, WNGIF . PNGEJIPEG,

N

P29-1 AT ATt (ol TP B R A B 5 T

FE O RTREARE—TRBHFAR (WBERA P EMEN S AR B, £2ZXARE T,
FRABEA T R T4 B,

29.4 #HLREI

T Py game 5T T HIT L AR, ILEER— AR AT BRI, 8 5L E 2 ~1
THBHEATR, MARBRFAS R b SAREoE % A, NI, TElSquishi) 5 —
ARAH, FAT A 16 A K IR R Sl o ] F233K A~ Sl 5 2 AP R o
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(1) fdi Hpygame.init. pygame.display.set modeflpygame.mouse.set visible®]ififtPygame,
i Hlpygame.display.get surfacedRHUBfHEFMH , A LFfillILIH@ETE AR, HAH
pygame.display.flip /s AT A,

(2) AR

(3) X e G B A 1 e L 2Weight( Spritefy 28 I — S X X A8 i #Render
UpdatesZizispritestt, (ALFRZASpriteXtZnt, XHAMIRA R, )

(4) ffi Hpygame . event . ge AR BRI & A BT S0, FHARURRG AT X BE R, A S R BREFQU IT
o [K$5 T Escape (K ESCAPE ) 1fiifih & FKEYDOWNTE 1, wliill AR o ( SEpF it o B itre
PEXF G0 @ M typefilkey . 1 UIQUIT, KEYDOWNAIK ESCAPEZS:H & ] Mk bpygame. locals A, )

(5) W%t spritesfijrikclearflupdate. J7ikclearfd H [BIJH RO IE B ITA 1 SpriteX) 4
(X HLJR4VHE ), 110 s update il FWeight S ) 7 i update (AR Z5FE Weight 35S H S8 5 s up
date ),

(6) W sprites. draw KRR A SEL, DMEAE ST B2 AR (A0 Fweight X4
fHupdateJria, o B ER A A ),

(7) ¥ Hpygame.display.update, Jf¥fsprites.drawik [FIRHETESNEAE S, R Hras 20
BRG o CASRAIRANTEFHERE, AT Hpygame. display. flip R B HTHEANBEAE, )

(8) HEH4~TH

FRSE FL29- 191 ) T SEBLIX S D PR AR o, ZEVRIR Hidixk, QoGP i, B & A uITHt,

REDER29-1 IR “FHEEMKINFE" ShiE (weights.py )

import sys, pygame
from pygame.locals import *
from random import randrange

class Weight(pygame.sprite.Sprite):

def _init  (self, speed):
pygame.sprite.Sprite. init (self)
self.speed = speed
# 2% Spritext £ 042 F £ 6 BAR A 4B RS
self.image = weight image
self.rect = self.image.get rect()
self.reset()

def reset(self):
F 454 A5 215 R T 09— AN AL B

self.rect.top = -self.rect.height
self.rect.centerx = randrange(screen size[0])

def update(self):

RHT—MF 695
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self.rect.top += self.speed

if self.rect.top > screen_size[1]:
self.reset()
1 Ads A
pygame.init()
screen_size = 800, 600
pygame.display.set mode(screen size, FULLSCREEN)
pygame.mouse.set_visible(0)

# A ER IR
weight_image = pygame.image.load('weight.png")
weight image = weight image.convert()# Vi 5 8 =T &

#ART AR B RR o)k &
speed = 5

# Al —ANSpritest £, AL TR —AMeight 52 4]
sprites = pygame.sprite.RenderUpdates()
sprites.add(Weight(speed))

#RBOFA LS R A B

screen = pygame.display.get surface()
bg = (255, 255, 255) # & &
screen.fill(bg)

pygame.display.flip()

# A FErRSpritest £ .
def clear callback(surf, rect):
surf.fill(bg, rect)

while True:
#AERRFMS:
for event in pygame.event.get():
if event.type == QUIT:
sys.exit()
if event.type == KEYDOWN and event.key == K_ESCAPE:
sys.exit()
#ORRART 6913 R
sprites.clear(screen, clear callback)
# RAPTR 69Spritest £
sprites.update()
# 4kl P B Spritent & .
updates = sprites.draw(screen)
# RHLRHI TS
pygame.display.update(updates)

B TIXAEY, AT A4S

$ python weights.py

PATXA A BT, i weights. py fllweight.png ( HFEERIS ) #B7E4A1 H ¢, El29-21
I8 T XTI AT B B A
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K292 iRy “BYHEM RIS Sl

XEARS KA T AR, HA LR EMRE—T,

Q A rSpriteXf R HA @ PEimage fMrect, HAFTHNE—SurfaceXt % (EB), mMifE
BN HE— S ( AT Fself.image.get rect OWIRILEHITT ), 4 HilSpriteXt4
BF, CREHEX A E M it B kself.rect, AIFDSpriteXt 4,

Q SurfaceXf G40 & Jrdiconvert, AT T RIS FIA RS EBRMWRIA, RICH LA,
R TE H conver t A SR AT AT S ERN T o SORAARYE 24 117 7 & B 7€ il — 1> Surface X
G, MR R PR B b 8 e il R

0 B2 RGBT (Ll , B MERIBETE F#T20~255 ) e, IR (255,
255, 255)F/RH .

FBEBAEL (Ax B iYself.rect ), "JIEHJEME (top. bottom, left. right. topleft,
topright. bottomleft. bottomright. size. width. height. center. centerx. centery. midleft,
midright. midtopHimidbottom), tHATFHIEINinflate, move ik, A X Hufa Ay ik i Hli
R, EZHPygame RS (http:/pygame.org/docs/ref/rect.html ),

PygamefRFUN T, A A E AR 2 T .

29.5 BREM

TEARFT R AT R QAT A B RSBk, 7R R O L 5 K ) FE BRI SRS 45 R
WAL T BA29-2~ AL B 29-4 /R o AR P T A RS AR A Sk 1 i L T RO, {H X LI S B
Mo B A (A R — NI 2 E WA 4T ),
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O BXANERRAL S SO A A5 P EC B AR 1 B config.py ; L B EARXT G2 Y SE B objects.py ;
A1 F RIS PR A S squish.py;  TiERK A H 1 1] f5 weight. png fllbanana.png.

Q HIE I E Lamp R — NHIRAL T 05— NHIE N, IFELERNB X ANEIE . XAk
JH T o 5 AR 2 B -

Q I inflate AR AR T A RS ——E /K- A B 7 [l RS e O R 2R . XA
TR LR, NNEFEME RS S —EBREE, AN hEERmE,

O XA WERRAS B FH— DT AN FIR S A . TR R AR R B A A — AR,
MRS ST TR I AE B L BRI O o RS BELLIER I 2 o) —FloiRZS . filn,
R Level 0] LAETEE V45 2] GameOve R 24 .

X, ZLEATIRANER, AT T S Fsquish.py, AR R

$ python squish.py

PR PR A S 5 squish.py 57 T[] —4> H &P o ZEWindowsHr, A Xk U squish.py >k
PATE.

REGEER29-2  JiFkSquishf L E S (config.py )

# 7 &k Squished Aie & X4+

# THREBHIFEESARET S
# I RFRTEAREARE, TEASAERERMXNG TR

# BAIANFRF AL BB, THRILETE:
banana_image = 'banana.png'
weight image = 'weight.png'
splash_image = 'weight.png'

#OX R kR T R SRS
screen_size = 800, 600
background color = 255, 255, 255
margin = 30

full screen =1

font_size = 48

#OXERERRT HERGTA:
drop speed = 1
banana_speed = 10

speed increase = 1
weights per level = 10
banana_pad top = 40
banana_pad_side = 20

RAZEH29-3 Yk Squishfd FHKIX 4 (objects.py )

import pygame, config, os
from random import randrange

"X ANAE B 6L A5 R Squishi R 64 Rt £
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class SquishSprite(pygame.sprite.Sprite):

FRSqUIsh P BT A # R (sprite) w98 &, i &%
Te e BAR, R EAFRGINMEEH A AS AL E ., 43
AR T A FRR T AL

def init (self, image):
super(). _init ()
self.image = pygame.image.load(image).convert()
self.rect = self.image.get rect()
screen = pygame.display.get surface()
shrink = -config.margin * 2
self.area = screen.get rect().inflate(shrink, shrink)

class Weight(SquishSprite):

MR e ey 4548, €1k A SquishSpriteag#ysd & #ok % B &
TR B, FALME R B AR TR E TR

def _init_ (self, speed):
super()._ init_ (config.weight_image)
self.speed = speed
self.reset()

def reset(self):

Fisae At 2R R MG (AREFATE) , e —MENYKFEE

X = randrange(self.area.left, self.area.right)
self.rect.midbottom = x, 0

def update(self):

RBEHENRE LA THNARLES, BN, RAE
iR T T AR M B IRFR AR B AR B & e 1anded

self.rect.top += self.speed
self.landed = self.rect.top >= self.area.bottom

class Banana(SquishSprite):

%R WA E, AR RASquishSpritedy s HE R L E A EBS, H158
FARIRE L, BR-FAE R RN LA ERT (A — = 65rRH)

def _init_ (self):
super(). init (config.banana_image)
self.rect.bottom = self.area.bottom
#XEANDIERTERFETHEGIF Y
# e REGBFANZ LR, FRANCHET EHE.
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self.pad top = config.banana_pad top
self.pad side = config.banana pad side

def update(self):

KA E T X EAREE A RAF S ATxEAR, FHERA
S 097 ik clamp AR A AL T A #6945 3 T E A
self.rect.centerx = pygame.mouse.get pos()[0]
self.rect = self.rect.clamp(self.area)

def touches(self, other):

HWABERAT SR AR (deflld) AETHE, XLEAEE
1% B 4671 69 77 ikcolliderect, & sEA4E R 4EM 675 kinflatl &
pad_sidefepad topitH b —AH7694EH, IANEH RLSEER
BIEAFH L 2 g7 KK

# @3 Bk P i 38 kAt Fbounds

bounds = self.rect.inflate(-self.pad side, -self.pad top)
# Abounds#s #h £ 5 & E &I 5

bounds.bottom = self.rect.bottom

# #FboundsRE 5 5 — At fhjrect T &

return bounds.colliderect(other.rect)

REDFEEH29-4  Jisk EABL (squish.py)

import os, sys, pygame
from pygame.locals import *
import objects, config

"X AR e 6,805 R Squish ey £ 55 K IF 4"

class State:

HRRELL, RYRAFHARAHERAGLETALT

non

def handle(self, event):

non

R ILIR b F BN F A AT

if event.type == QUIT:
sys.exit()

if event.type == KEYDOWN and event.key == K_ESCAPE:
sys.exit()

def first display(self, screen):

non

EBERETREFER, AT EEALFH

screen.fill(config.background color)
# A% TRMLip, ARt k.
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pygame.display.flip()

def display(self, screen):

f)e B R RERER, LBIAMTA R 28T

pass

class Level(State):

HRET, CHEETT 5 oA, BAH A RAT I b 5 R 44 X 694 5

def init  (self, number=1):
self.number = number
#RERIFS AL BT B AT AT
self.remaining = config.weights per level

speed = config.drop speed

# A — XAk E AR Fspeed_increase:

speed += (self.number-1) * config.speed increase
# AR e AR

self.weight = objects.Weight(speed)

self.banana = objects.Banana()

both = self.weight, self.banana # T &4 % $4# R
self.sprites = pygame.sprite.RenderUpdates(both)

def update(self, game):

"R AR
# AP AR
self.sprites.update()
# e R A EAGE R A T AR, 3Liks K 3k £)GameOverk &
if self.banana.touches(self.weight):

game.next_state = GameOver()
# LN, RSO EINE, KL I
# e RMRTT T BATXF AR 454, ALk sk indk 2] LevelCleared R & :
elif self.weight.landed:

self.weight.reset()

self.remaining -= 1

if self.remaining ==

game.next_state = LevelCleared(self.number)

def display(self, screen):

AF—kIT (FHF) BEFKE, REFfirstdisplay,
X ANF k98 A pygame.display.update i @ € 15 —ANE &
R HEGsEHP) A, IAF) AR gself.sprites.drawtz it g
screen.fill(config.background color)

updates = self.sprites.draw(screen)
pygame.display.update(updates)

class Paused(State):
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By GRS, AP TEIHAATR AR L & KRR RIARE

finished = 0 # A P4 RH12 T 59
image = None # 4R FRIFEMG, WEANBEMEEN DL
text = A MR B — A M SR

def handle(self, event):
XAERLEFS: FRXRAEH LI State (TRALEBHFH)
Hat ke AR S MR, WwRAPFETTREEREET F4F,
#Hself.finishedit  HTrue
State.handle(self, event)
if event.type in [MOUSEBUTTONDOWN, KEYDOWN]:
self.finished = 1

def update(self, game):
AT, WRAP BT TRHAEMIEET RIF (Frself.finished A True) |
FLAL#E & 2] (T L FEAMF &) self.next_state()iA= KRS
if self.finished:
game.next_state = self.next state()

def first display(self, screen):

LBERETHERET AN, €A% (WRBERT) FEELL
Bk, AL ARR AL RRTS:
screen.fill(config.background_color)

# Al —AME R BRI A 4G 2 F 5 ehFontat £
font = pygame.font.Font(None, config.font size)

#okgself.text ¥ 49 L AST, 12 Bk I KAe KRG 24T
lines = self.text.strip().splitlines()

# 4 Afont.get linesize() KM AF X AN S E, HitAXAHE DA
height = len(lines) * font.get linesize()

# AR E (BFRLEEF) -
center, top = screen.get rect().center
top -= height // 2

# e RA AHBE R T
if self.image:
# ﬁﬂﬁﬁ:@ﬁ»:
image = pygame.image.load(self.image).convert()
# FHHrect.
T = image.get rect()
P HLATHEGRSE—FHES
top += r.height // 2
# B A B 2008 F &L
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r.midbottom = center, top - 20
A5 BARAE S 2 SR L

screen.blit(image, 1)

antialias = 1 # L AMES
black = 0, 0, 0 # M R &%k IA

# AT HAF B HGtop A IT s 8 S BT A 49 SUAAT,
# Ak —iTARR T A A font.get linesize()4g %
for line in lines:
text = font.render(line.strip(), antialias, black)
T = text.get rect()
r.midtop = center, top
screen.blit(text, r)
top += font.get linesize()
# R PT A AS
pygame.display.flip()

class Info(Paused):

Br—RERE LN EHEGIERE, FRAZIMRSES @) level RE (F—%)

next state = Level

text = "'

In this game you are a banana,

trying to survive a course in
self-defense against fruit, where the
participants will "defend" themselves
against you with a 16 ton weight.'"'

class StartUp(Paused):

2R BRAYGE N SHFERE, BRAECE GHRAINfORS
next state = Info

image = config.splash_image

text = "'

Welcome to Squish,

the game of Fruit Self-Defense'''

class LevelCleared(Paused):

H AP LT XNFERE, BRECE GNRATT—Xtlevel RS

def _init  (self, number):
self.number = number
self.text = '''Level {} cleared
Click to start next level'''.format(self.number)

def next_state(self):
return Level(self.number + 1)
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class GameOver (Paused):

FRHFRCERGRE, ERAECE GHREATH—Xdlevel K&

next state = Level

text = "'

Game Over

Click to Restart, Esc to Quit'''

class Game:

ATXEFHAT (LI ETRFRREZE ) 65 & £

def _init_ (self, *args):
# ORI KA BAR AT 09 B R
path = os.path.abspath(args[0])
dir = os.path.split(path)[0]
# A EEANE K, AMEZE RGATTEKE M
os.chdir(dir)
# R TATRE
self.state = None
# A F— R FHEE R P ik 2| StartUpk A
self.next_state = StartUp()

def run(self):

BAFZRE—LEEE, CRAT L2 EXGNBNES, FHEANTFHAIR

pygame.init()# #14&4LPTA #9Pygamets 3k

# AT OERENFERT D THFR:
flag = 0 #OBAAE O P BT

if config.full screen:
flag = FULLSCREEN # & A4 X
screen size = config.screen size
screen = pygame.display.set mode(screen size, flag)

pygame.display.set caption('Fruit Self Defense')
pygame.mouse.set visible(False)

# EF A
while True:
# (1)4=FnextStatesd s, M AGHEHKREHETE (BR) :
if self.state != self.next state:
self.state = self.next state
self.state.first display(screen)
# QB FHE I RIS BATRS:
for event in pygame.event.get():
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self.state.handle(event)
# () RHLATKA:
self.state.update(self)
#(4) BT EATRE:
self.state.display(screen)

if name == "' main_ ":
game = Game(*sys.argv)
game.run()

[£129-3~&29-6 i /R T X AMIERRAZ T T ) — 26 5wt A .

Welcome to Squish,
the game of Fruit Self-Defense

[#129-3  JiEkSquishH T 46 R HE

IN—

F129-4  BLEPT i O AR
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Level 42 cleared
Click to start next level

295 R TR

Game Over
Click to Restart, Esc to Quit

[E29-6  “EkaER” RHE

29.6 H—FIRE

RS AN R T
Q WRINAE
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Q e R A5y, BN, BRI —EVEETR 1657 SO s e B2 MR 55 2 A0 et s A543 L] 2
SIEAT 3 i 2 24 2 A 27 5 1R I asyncore FIXML-RPC,,

Q LT Z AR R B R IR

Q FBHE Rk, EORBUEIS AT BRRE T NAS Z R R MR A, 5 Peter Goode &
W&k Egg CatcherBFE (R Squish FEEAE 4T AR )o

QikEAZHK w7,

Q BRI TI (PR TE S 55183 ),

HRTAREE ( HBRMER ) BYPygameZin e nfi, 152 % Pygame4E 4 Pete ShinnersF 4 [
IiExk SolarWolf ( http://www.pygame.org/shredwheat/solarwolf ), Pygame’E M2t T HEFHIMEE, A7
HA LAWK . AR T 24 Pygamek b TUERHF A&, AT REAE S [5%] W i http://www.gamedev.net
5http://gamedev.stackexchange.com, 8 7E W _F48 Z i AT # BIAR 22 HABZEALL A Rt

=)

LRI R T, RE M T e — 0 H o ARES — TR RCR, RN R
W (BOARERE S T T A I E Do AP 1T R 38, LEARIELIN 1 PythonZ FE 4l
S HBERIRE 2R “IRAT”, RIS HLARTE LUS B PythonZw B ik i Fh A Sz AR




Btz A

PLZECE

E—RHERE, RIERAEM A KA EAE “Instant Python” BCZm i ak, FHXF L4 2
BB IET, (B EIEPythonFE T b1 o A U] T 2 FPA TPy thonfif B A% 15 B,
HSFE1,

A1 EaiER

FREXS Pythonifi 5 A AN, PR AU DM, PUSEATRIG. AARBCAIA, HIEA
e Z ] AR RAEIRG EIRE T B, FEARAER IR G . WER a8 BAT =7y, Wik
IR«

X = 42

TR, MSEER A s BAT==thdT. PRI 2 2R RR(E, T PR

X,¥,2 = 1,2,3
first, second = second, first
a=b=123

WG H R REE i A kR CRliHIbegin/end, WAMEERES ), T2 L85 W
A 454 -

if x < 5 0r (x > 10 and x < 20):
print("The value is OK.")

if x < 5 0r 10 < X < 20:
print("The value is OK.")

for i in [1, 2, 3, 4, 5]:
print("This is iteration number", i)

x =10

while x >= 0:
print("x is still not negative.")
X =X-1

FERIT Sk AR 5 A o
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for G i &R G A8t 7 (AR SR ) IR MICER . B 5 Ml for JER (1
THEIEER ), AN pR%Rrange.

# AT60~99 (&) #9414
for value in range(100):
print(value)

PAHIT Sk AT R R i e 22
PREERIETS R g2, WHNE b ULRERS M Py thon SEBUEATHIE 1. N HDRAHEA I
H., BRI P R AIFARBGXLE A, R HTN E R input .

x = float(input("Please enter a number:"))
print("The square of that number is", x * x)

PR nput B8 (RTERY) 48781, JFERPMA—T4 8 . X, FERE—E,
DAL P Loat i A Jpettie Ry o mi A

P RAERIAEHE AT S, PR 1 —LE AR B R 2, b iR A R S R T 8
IS 53Ry, AR LIRE.

name = ["Cleese", "John"]

x = [[1, 2, 3], Ly, 2], [[[]]]]
FIRI R Z—2, Wl RS AR VIR RS —RICR . SARZHAIEF —
P, R RE A RS R4 5 N7 36 3SR AR I GRS — e R RS h0., )

print(name[1], name[0]) # Prints "John Cleese"
name[0] = "Smith"

RIS RGIMNE, B ERARTIMERET], JFHES () 2REfl.

X = ["SPAM", "SPAM", "SPAM", "SPAM", "SPAM", "eggs", "and", "SPAM"]
print(x[5:7]) # Prints the list ["eggs", "and"]

R, NMUSERRTIMAITER ., WERER T — DRG], BHEOEREMIIRIT LI IR
FIBERARRBEA, #MH 2, Y[ 31 EWE MNIIRIT L B4 TR (RS ) ZIMIr A TR
U4 ITRIE? R RGIZMNOTTIRR . ) VIR x[3: I EIRE N4 ITTR (%) THRE
RJa—ItR (&) MPrITR .. AR, IREREHAEERS . B, x[-3]80E Ik
KEBAERTEEHEIANTE.

BT, R, FHMIT AR, FURHNARICFRY . BRIRERE, AR atnfr
PATRG W7 FRAGEITREAR (BFR), TTAPREHITR, SR EEN TR, T
IR R T R A B

phone = {"Alice" : 23452532, "Boris" : 252336,

"Clarice" : 2352525, "Doris" : 23624643 }

person = {'first name': "Robin", 'last name': "Hood",
"occupation': "Scoundrel" }

(R RGP ETIE-S (WoE
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Bk EpersonfI ML, Al fdiFF ik person[ "occupation" ], Eikpersonti:, I IXFEA .

person['last name'] = "of Locksley"

ARTETEAIE . 5E0FR—HE, TG A& AL P S5 . AR, FIRW AT S 7 i, i X
FERRE, TR AR H S 2 AR 451 o

A2 EH

TR REHIEEBAREX, IS HORTE . Bl 52, fREE L&
B (LR ), ZRES, RFHHE T def, WTFPIR:
def square(x):

return x * x

print(square(2)) # Prints out 4

returnifi/a) T MR EGR [

] PREAL B SR, R ERES T 2%k, BRI T — g . X B " e RO BB
U IRE, B AR ESEAE ) HADARVY (BT ), MASEmMIREGE, X 5Javat 2,
BAVRE — w1

def change(x):

x[1] = 4
y = [lJ 2, 3]
change(y)

print(y) # 4r¢p[1,4,3]

WRET UL, A2 AT IG5, QR eREUE S T e, XS Hers S e 398 R s o SR,
TR TR eRE AT, Hrb i s B B0 E 124

def nochange(x):

X =0
y =1
nochange(y)

print(y) # 4r¢p1

XRyIAAS, Aftame? FEMREBERERNE! EANEREL, MIRATRGENRSFI
PP BOUKIERE0 . fEX DR Gh, B RS HodR MmN g, X FME S 2 i
FHREE

Pythonf2fit T 1R#E I 5 B S B MBUASESE, & ARVFREEEZE R TR SE. A OGX 7 TH
MIEAE R, S RE e,

QSRR AE Anfar it T pR A, B A RIA PR A BEA IR G T VR T2 HIE 1A JCPython PRI ALY
JITA R

SR, 7EPython', PREULIEME, HHEX— M TRES AU, KL, A i%isquare,
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AT MR T X AL -
queeble = square
print(queeble(2)) # 4r¢r4

P FH R, RIEERCAT SR HUETSHL, AREE WSS S, RILZH S Jfidoit (), IANAE™S Midoit.
ANAIA B, doit FOK pRECA B Ay —MELR ] XA TR R DTS TE T — 0 4.

A3 MREHEXAR

T AR AAR L T ) R 52 AR Y AR, A USSR 2 1T e AR 1 RIS 4ntt,
WA KR, VRATFEAE XS, W] 75 .
TEPython'r, i IOCHE T class ke LK, ANTFFR:
class Basket:
# F7A 5T Kdkself

def _init (self, contents=None):
self.contents = contents or []

def add(self, element):
self.contents.append(element)

def print me(self):

result = ""
for element in self.contents:
result = result + " " + repr(element)

print("Contains:", result)

XFFXARE, AL,

Q "WEXFERIH i object.method(argl, arg2).

O ALESHCERLERIFHEE TEME GXAERT— 1/ G eRE AT ), SORE R T HX A
FE S :
def spam(age=32): ...

Q WX B ik spanhf, ATHEE — S0, WAl AR ST S50 iR A fe e B 24K,
ZHlagets I BRIAAES2,

Q reprff X LEH A HFERFRIIR, HIL, nifelementfd 411, repr(element)¥s5"1"%
#r, 1" element ' JE— M FAFH

Q fEPythont, JPiEMILIA T (JETE ) #RAZIRIFR, BURGETE e A 1. BT
SR FE XU o (QRAASCRTEE, AT 44 20 R SC Ml — @ R EE DR, k44 AR L
— ARk )

BB SRR S0

TEPythonH , FIrA HMEHA AT VR Z M, H—2Z5(H (UFalse, []. 0. ""HiNone) F/n

PR, THABME (diTrue. [0]. 1F1"Hello, world" ) KHERF /RIZHE,
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X na and bRZEERFRIEA, B XA HE.

Q Kfralt B N EH,

Q WRAR, StEEREE,

Q WRE, stEERED CEmEEANEERIE ),

X T EFkRa or b, WMETF XA EHE.,

Q Wmfah B, FHREE,

Q A&, HEREDb,

PP AL L AR REAEAG (e FH AR R I8 AT —RE(d Fand Fllor, IR LHARBENE g0 5 ] J8 1) S (2
ks, Fan, R Es] .

if a:
print(a)

else:
print(b)

AT XA
print(a or b)

PR b, EAEHERIEERE e — A Pythonil i, PARERESFIHE

3 FERRLE, Pythond i@ T &4 £ AKX, ERAEBH T KT T @agRa.
print(a if a else b)

TERTTE ARG, Basket RS B (Basket.  init ) SUfdiFH T i R mg i b BEER A 4L
S ¥contentsHERINE FNone (Frnii), HILERAEREESE, TS D

if contents:

self.contents = contents
else:

self.contents = []

(XA 3 PRASBEAT IOFER, IR T T A S A A1) -

self.contents = contents or []

PRI BRIMEBEE N [ JWE? 45 TPythonf TAE 2, ARk FEfk, FrfiBasket LAY
JEPEcontentsHRERIN I ZEFZ, Mi— HIFE— X RIS, BT A iR 0 S BiIRE (2 35 TR R Y oT
R, HBOMEAH SR, A RIXITHATEAE S, 15205 5 50 MR 1) 2250 P i

g,

SEE Moy kBasket.  init P AREEHENone AR BAZAF AT, 4£ 8 &4Fcontents is Nonelbih 3 ix
ANBH T RAB P 24, KRB N e = 2 A FBAE, R ES RIS G 5T e
VRN
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USRARIORE ZOR ERME B B N 25 5 3, Al 80T T IO FROR sl S 1 2 1) =2 ) 2 A 2l SR 1
[F) L«

def _init (self, contents=[]):
self.contents = contents[:]

PAE R T A AR IS RENG 73X R TR S S PR A T Rl — s 3103, i Al s =X
contents[: PREIAHRAIAS , (X RIS REAFIRMVIFA )

B EEBasket LB T (R —LL777% ), AME R XA

b = Basket(['apple', 'orange'])

b.add("lemon")

b.print_me()

ORHATENIX A Basket SLFI N ZS : — AR . — MR — 71

Br_init_ Ab, A HABMBEE . — DB AR sty B LT XA
FRIR T ARERY . TEBasketZErh, W] R I 19 75 AR Heprint_me.

def _str (self):

result = ""
for element in self.contents:
result = result + " " + repr(element)

return "Contains: " + result

WAE, ARAREATEIBasket X 4, HFHARN XA :
print(b)

JEA AR
IR T, AT X R

class SpamBasket(Basket):
# ...

PythonSCHFZ 4k K, PITTTESRG 5 INHEE 21 2 540 R iss . BEepilfbse, g R X
FEM: x = Basket(). WTIBEE, i pRBURE I SCRFIA I 5T BREL_ init_ SRARHERY.

{15 SpamBasket £ & A4 i PR AL init  (self, type), WIATG I AEGIEHSIfH] . y =
SpamBasket ("apples"),

TESpamBasket A4 IE PR, WARFEZJH ] — D a2 MBS A E s AL, ATRCT TR AN -
Basket. init  (self). TR, BRIEHFESESL, il US4 self, B RN
_init ANHEEACERRSEREA SR, R AR (WEA ) BIBeR R Fsuper (). _init_ ()

A KPython i [ Xf RARFERITEAE B, WESHHTR,

A4 FEMHRS#NFE

TECA B S5 B eI, FRoM T8 PRt A 2 At — SEARAE FH I . R 2 BR BRI B A B e
TSRS R SO TR 44 R py B SCAR SO, He A & Pythonf Uit AR W] 7E AR 3 i i 3 A KAl
FH SR BORE . filn, ZLff AR R S math i B PR & sqrt, ATET X AEA
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import math
x = math.sqrt(y)

AR AR
from math import sqrt
x = sqrt(y)

A KBS ATEAE B, B RH 105,

FABGYIAN, Rt T AR B A AU . EEEARIFR P B vl S AR SUR rlE AT Y
PP, AEARRIINZELLT R mp .

if _name_ =="_ main_": main()

X FEE AT, AT AR MR A nT AT RIS AT (RIS A
ATABRIA), SR smain, 2948, ATLITE BIRE A B0 B 55 T S

FEUNIXH, AN rHATR A, aDRE T A 256 —47, 1R RERS Il S #1277 -

#!1/usx/bin/env python

R, A — P EENS: F8 AL (NBRUFSGEBNAERSXT) 2%
BHRRAAE () IREZ AT RGN [ SO, JFERIE IR | B

WER SR ARG RIAL B, PP L TFTEl — R BRI R o B S B A 00, wT 1
try/exceptififi], RPN

def safe_division(a, b):
try:
return a/b
except ZeroDivisionError: pass

ZeroDivisionError&—MRiE R . FEX P /RFIT, ATKAbERNE, HAERZIHERT,
XFPIRIEER T AN . 73 ah, dn¥isafe divisionsitry/exceptifimbs, T8 M— A8
FESRAT KUK YRR B ( FEK HiAir 4 Funsafe division ), PRUCIRTTLIET T REARL -

try:
unsafe_division(a, b)
except ZeroDivisionError:
print("Something was divided by zero in unsafe division")

TE IRV AN A LEARAT AT REA LRI, T S m e S R T A AR o 8 O D5 A
BRI, RV IR BERiE A4T2808, (FOES T Pythons/ 8 - FIHTIR
AT 2] (AR BRI D R RERE AR A I A AU ).



iR B
Python&% Ffif

A B S 46 AR 5E 4 B Python 2 % F it . BARISSE B S % FHE, 152 % Python bk i SCRY
(http://python.org/doc/ )o AP FUE—MEF AR, YIRFFLG M HPythonii 1 T4mFE )5, B
TS W R

B.1 TR

AT G Python ik KB-1511H: 1 Python 5 8L B2 EAME( F it ). &B-251 i1} T Python
BT LA et AT e m iz By, JRdr e Rms sy ). K-35k 7 —Lhx
N E R RB-4~KB-67 IR THIRM L . FHM I AR TR B

*B-1 EXE (FAS)

% A& o’ TBERBI
A WA /B A3 8T 42
VRSB A INECHR S R 42.5., 42.5e-2
L S CREBEE S8 AR AN 38 + 4], 42
T RAMEMUFHET51) "foo'. "bar"., """baz""". r'\n'
*B-2 EHEMF
E B H fh & h x %
lambda lambdaZ2 ikt !
. if ...else wsinggikst 2
or 2ok 3
and PiS 4
not BARAE >
in B R A 6
not in AR R YR 2 6

D RB-3 1A Se IR SR W BR o A B R, (E92PR B
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E B O® HooR fh % %

Is R i 6
is not AHF 6
< NF 6
> KF 6
<= INFEET 6
> KT 6
- 4F 6
- KT 6

INAL ) 7
A ey 8
& s ?
<« B 10
> fiRst 10
N m 11
B W 11
% F 12
0 VTR 12
/ 2N 12
// R 12
% fhr 12
. B 13
- AR 13
~ $EefirsRrh 13
s 7 14
x.attribute EMESIH 15
x[ index] TR 15
x[index1:index2[:index3]] B 15
f(args...) BRI K 15
(-.2) P B3 S T AL R 16
[...] FIESTVS 16
{key:value, ...} TP R 16
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#=B-3 —LEEHHERK

ST 7
abs(number) R T A A X {E
all(iterable) R iterable AR A JCR AR N EAL, BLR MITrue; 7N [AIFalse
any(iterable) Wnifiterable A JCRAR MR, Wik [MIFalse; 7R M True
ascii(object) Al Frepr, (HXTHEASCIIFEAF#AT4E X
bin(integer) BB Ay LA E 38 (1 3 S T
bool(x) PN RME, JFR Ml TruenkFalse

bytearray([string,[encoding[,errors]]] )

bytes([string, [encoding[, errors]]] )
callable(object)

chr (number)

classmethod(func)

complex(real[, imag] )

delattr(object, name)

dict([mapping-or-sequence] )

dir([object] )

divmod(a, b)

enumerate(iterable)

eval(string[, globals[, locals]])

filter(function, sequence)

float(object)

format(value[, format spec])

frozenset([iterable])
getattr(object, name[, default])
globals()

hasattr(object, name)
help([object])

hex (number)

id(object)

input([prompt])

flE— A bytearray, FIARIEHEE M FEATR L TIRMAE, &5 E Gl
B DAL P 52X

KM Fbytearray, HiREl—ATEBMbyteskI 5

o X R A2 T I

R [ —AF4F, HUnicodef & 2 AT

R L) D ik B — 2 (S IAST%)

R A AR, FCSERI RS A3 ) o s e

T ISHE R X G b4 8 e

BIEE— T, TG S — WU B (key, value)FIZRAIE, drlff
7SROk

H YT AR R CRERA ) S, s HTREXTRAY (K853 )
Ja

&Il (a /7 b, a % b) (RTIEmEL, LRI )

Pt iterableH FFAIAY (index, item), FIIRHLCHEFSHstart, LU
FEARITF R IR R

R LAERF R IR MFRIK, TR SE 104 JR R BN 4 7
R [El AN, TP B P X R IC R, RO FH 9 € 1 o
o, ZRNEAR

AT E R R U

3 B %o 8 R AT R BB S U RS R o AR R E I R E 5 A e
iformatHAH[F]

Bl NATEBUNES, XS IR A A

R IR E R G IR RO, S TN R AR E BOAE

3R ] — IR AR VR BRI

AL 58 X G A5 A B 8 R

PRI ENTEBIRSE, SHTEE IR E X R E L
BT RS R A R

IR |48 FE XSG Al —JE Y ID

DL A5 58 14 5 2GR B P A B 36 T R dE 8 R 1E
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R

iR

int(object[, radix])

isinstance(object, classinfo)

issubclass(class1, class2)

iter(object[, sentinel])

len(object)

list([sequence])

locals()

map(function, sequence, ...)

max(object1, [object2, ...])

min(object1, [object2, ...])

next(iterator[, default])

object()
oct(number)

open(filename[, mode[, bufsize]])

ord(char)

pow(x, y[, z])
print(x, ...)

property([fget[, fset[, fdel[, doc]]]])
range([start, ]stop[, step])

repr(object)
reversed(sequence)

round(float[, n])

set([iterable])
setattr(object, name, value)

sorted(iterable[, cmp][, key][, reverse])

PP BRI RL, T e AL
Kifrobject 2B EclassinfofsLfi], HrpZSHclassinfor] LURZAT4E
ESIUMG p TRAy S B SIUDOE - ves |

Ffrclass UG class2i T8 (BAREBHICNEE ACT)
ARl EET S, Blobject. iter (). iXMIERERNT L H TN
Frol (fnfobjectSERF__getitem_ ) o MIRFEE T sentinel, X kAR
FE AT Fobject, ELER MY Esentinel

IR [P E XTI (A BTl )

BRI, W RTARYETE & 173 G 5 3=

IR ] —AF 7R iR I I (AR E B XA )

A —Ag0F, Hrp A E XS E P AL B I A TS S PR EIGR R4 {E
fnfobjecta NREATH, BRI AR KMICE ; EWER MR AL 2
% (object1. object2%s) Hf KAYIRA™

fnfobjecta ANREATH, Bk PIH AP/ NMYICE s EWER MR AL 2
# (object1l. object2ds ) Hfm/MNYFHBA
iR[rliterator. next_ ()MME, B nH5EBRINME, B EESE TR
FE AR RIPRR AR A (E

iR [Al—~objectSLfil; object R fTA Bral i my itk

PR FE A Ry )\ AT

FTFF—A SR [l —AN SO 4 A A AT S50, Wnds e dwid
=S e 2 )

1R B $8 E A5 Unicodet i

SRy TT, I AP SRR 2R

O EE ZSHE N —TTHTEN SRR, IS RS g wl i
KT S Hsep. end, fileflflushid4&iXFiTH

FR S — AP HOR BB — e (S W9 ) &

RIS Hstart (F, BRIARO) | stop (ARELE) Fistep (BRIANL)
PIF 3 ) 2GR Il 5 v N i — R AU E

IR BINTZ TR FR, W Eeval i S4L

IRl —A R AT R 3

FiAe o 0 IF AR BN R CBRUCH R ) o T IRRIFEE
N, ST SR

R —ANES; WIS E T iterable, ZESHICERZMNHEEEHY
e R N4 B TR M e E

R —AHEFJE 051, HhIeEk Hiterable, AIEESESFIRN
Ji i sortAH ]
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(&)
] ol o’
staticmethod(func) HRPE S A — RS (22 Jrk (SWEH7E)

str(object)

sum(seq[, start])

super([type[, obj/type]])
tuple([sequence])

type(object)

type(name, bases, dict)

IR IS E X4 AR R4 B Rfm

WEBF T TR B, L S8 start lE (BRI
%), RIFRMIS

IR B — AN TR g 2R A0

EE—ATed, MRFEE T S % sequence, ZICA M EF IO 5%
SR TR

SAEE et YY)

IR A=A AN G, HAFK . FEAFE PSR A, B S8R

vars([object]) 1B [l —AN R JR A FH I 7 BBl — A 3 4 X 4 i B T ) - (i
ANEBEHOXAF M)

zip(sequencel, ...) Rl —ATTHERES, P RS A SR AT S A A 3R [l
G132 S PR B 7 91 A
#=B-4 FIRMFGE

B E oo

alist.append(obj) %W Falist[len(alist) :len(alist)] = [ob]]

alist.clear() MiBFRaListi T o ER

alist.count(obj) iR [HlalistH 5objHHAF Y TEE AL

alist.copy() RIlaListiRIA, R, RREERH, WASEHITE

alist.extend(sequence) %R Falist[len(alist):1len(alist)] = sequence

alist.index(obj) R laList 38—~ SobjMAFMIC RN E S WRKAXHMITE, Hilk

ValueError s
alist.insert(index, obj) Wnffindex >= 0, HLA% R Talist[index:index] = [obj]; UNSRindex < o, ¥k

alist.
alist.
alist.

alist.

pop([index])
remove(obj)
reverse()

sort([cmp][,key][,reverse])

HEHEE I S IMAFNF 3%

MBI R Mg EER T (BRAh-1) bR

%R Fdel alist[alist.index(obj)]

ST S U HES 1 R 0 R

i aLlist TR BATHET (RUEHEF ) o nldE i 4R gt i i fiemp . BEPREL
key CBIEFFHEFIEE ) FFEIPARdireverse (—/R(H ) #EAT5E ]

*B-5 FHMTE

Bk i
aDict.clear() Mgz aDict i F A T
aDict.copy() iR [AlaDi ct Y EIl A
aDict.fromkeys(seq[,val]) Rl HR AR Hseq, MI{EHERHIEE Aval (BRI ANone ) o AT H%
i - M A d L b A A 2T sk R
aDict.get(key[,default]) nRapict [key JFF7E, SRARIEIE s IR A2 RBOAE (BRIK 9None )
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(&)
B R
abict.items() R EARER (LR EE—ED) |, HAP s RoRaict4 i (key, value)Xf
abict.iterkeys() IR 8] —A~ AT T X aDic t A TR AR TR 4
abict.keys() B (IR, e &apict P T Y
abict.pop(key[, d]) TR 3 [l % T4 SR UM, sl BRI d
abict.popitem() aDictBEHLAIMMER—I5, FFHHLL (key, value)X 77 zik ]
abict.setdefault(key[,default])  fnifapict[key]fF7E, WLRMEIE; MR IEEE WG (Bl JoNone) , I

aDict.

aDict.

FraDict[key |5 E N E R BINME

update(other)

Hother P EFIARAN INBlaDict (W] AERLTRBLA H9I) o AT LUGRIE 5 i

FREOIREEAE 2 2L 2 4L

values()

RE—AEREE CRIED) . Hhafapict P ITA RUE (WREAEREM )

#*B-6 FHBEMFGE

Bk

iR

string.capitalize()

string.casefold()

string.center(width[, fillchar])

string.count(sub[, start[, end]])

string.encode([encoding[,errors]])

string.endswith(suffix[,start[,end]])

string.expandtabs([tabsize])

string.find(sub[, start[, end]])

string.format(...)

string.format_map(mapping)

string.index(sub[, start[, end]])

string.isalnum()

string.isalpha()

string.isdecimal()

string.isdigit()

string.isidentifier()

string.islower()

R FRF R RIAS, (S - FRRE

R 2 AREIL (normalize ) G YT &, AR TH:A /NG,
B3 & T X Unicode FAF B AT A X A3 K/INE 1 LA

R Al —ANK N (Ten(string), width) AT o XASTAFER B PR &
METFAFER, EF il chardd E I FAF (BRICHZS ) AT
AT R subH B IR EL, TR HIBRE M string[start:end]

3B [0l FH AR 22 s Fllerror s 28 A A 1R A0 7 30 4 B kA T 4 i 45
R, S8errorsBIT BEBUEALE 'strict' . 'ignore'. 'replace'%

K2 AT B SR A Lhsuffixgh B , 1 nl# &R 5| startFlend 48 2 VL Ay
IR DR A R I R AT RIS ARG 5L, Al e nl iS4 tabsize
( BRIAH8)

IR AR FN A — AT HR subBY R B, NREA KRB T, Bk ] -1;
LA RIS A string[start end]

ST ARUERPython FAT AR NI B o AT B v R AE 543 B (0 B
BN SEL, HIR RIZ5 5

KT =SB0 format,  FUESEUE DLt 77 X fkny

R R S — AT B sub i E ], WREA LB T, Kok
ValueErrors# 4 ; MBADKH RVLEBR ] M string[start:end]

R A5 B v 8 A I A TRkl A

Ty A E P A R SR TR

JivE e A RIS o R S R vt

KA A5 H P A SR AT

ey AT A AT HAEPythonbRiRAF

K2 4 B b B B R RN Y
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VS

R

string.isnumeric()
string.isprintable()
string.isspace()

string.istitle()
string.isupper()
string.join(sequence)

string.ljust(width[, fillchar])

string. lower()

string.lstrip([chars])

str.maketrans(x[,y[,z]])

string.partition(sep)

string.replace(old,new[,max])

string.rfind(sub[,start[,end]])

string.rindex(sub[,start[,end]])

string.rjust(width[,fillchar])

string.rpartition(sep)

string.rstrip([chars])

string.rsplit([sep[, maxsplit]])

string.split([sep[, maxsplit]])

string.splitlines([keepends])

string.startswith(prefix[,start[,end]])

string.strip([chars])

string. swapcase()

K2 A B R B TR AT R A R AT AT

KA A5 B P W AR A A AT FTER Y

A A R I RS B AR AT

K A B L PR RE R I R R R /Y, AR SRR
NG

K AT B b ) E R R SR RS 1Y
YstringHsequence P IYITA FAFER TR G I, TR MIZER

iR Al — A Amax (len(string), width) BFAFER, HIF LR M AT4F
RREIAR, AR lcharfS B TR (BRIARZSHE ) M
BEFAT R IR B R/NE  JFR Il gh R

B FRFRITLIE chars CBRICHEFE 25 HERE, Wasts . HIRAFA
PATHF ) #MER, IR MIEEHR

— ARSI, EAIE—Mittranslateff AR T, MR RIEE TS
Bix, BN FAFEUFHE] Unicode FF 8 miNone ( FHTINER ) (Bt
WAl A FR IR BV AT A BRI B e T A5 =4
SH, B T MR AT

TPl R sep, FRREITCH (sepsT @493, sep, sep/s EEIH5)
B FRF R T B oldB 4 Fnew, JFIREIZEE:; I Al E B ER
il Aymax

RIEFRBN G — TR WRG], EREARBAEN T3, SRR -1;
ETPEHE R L FIBR 2 A string[start:end]

R IR G — > F B sub RS, AR B R BN T, 351R
ValueErrors# ¥ ; W AlRHERIEFE MR E Mstring[start:end]

IR Al — A B Amax (len(string), width) B4 ER, HA R R S R174F
BRI, MR AL chardg B AT CBRUCHZH ) W
Ljpartitionf[l, (HMATEAER

R R R BITAE Mchars T4 (BRUCHITA 4 745, sk, il
TERRATAT ) ABMIRR, JFRImIZh

Esplit#i[F], (HFEE T S%maxsplit, MAHZETHER /U8

R =03, HA L E D sep i o BRAT XA B BEA TR 4045 2 G 45 5
CAnREH 18 E S Esep, LR & AT R AT AT 4 ) 5 i8]
A Fo K I 53 AR i Fymaxsplit

B Il—A g3, KPS B a7 RS % keepends HTrue,
BT HATHY

oA A B A5 LhprefixdTk; 34 R DT FCHE FEIBR il /£ %% 7 | start Fllend
Z [

HFRF RIS B TA chars T4 (CBRIMNHITE 25 HTFARF, WNasHs .
HIRSFAHRATAT ) ERIMBR, HR 1012

B FR R IrE FRIIONE B, IR 45 R
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(%)
L& o
string. title() NS TR A N RS, JEE IS
string.translate(table) T Af Fetable (X2 M8 Fimaketrans BIEERY ) X545 83 1 (14 BTG 4540
BEATHAS, TR IZER

string.upper() AL B P IR RO RS, JFR I 4E

string.zfill(width) TEFAT B 7 IFFE0 (R ERAT K i+ 8- B BTk ), ATHAC B Awidth
B.2 i&f

A R R Py thoniF ).
B.2.1 REHBIEA

fay B ) LA & — 2 AT

1. RiENIEF

FIRAAR G AT LI AT o XA SR eR O FH s SO 547 H IR o

ZNIE

"This module contains SPAM-related functions."

2. BiSEA

B AR A SRR L, MRS , W | KeAssertionError S (IF il R B IRIHE ).
ZNAE

assert age >= 12, 'Children under the age of 12 are not allowed'

3. {EIES]

MR A AL e SR RIS o il ik P S AR AL IRt 25 22 AR AL, 3 ] R TR AL
ZNUE

X =42 #OR A
name, age = 'Gumby', 60 # A3
X=y=2=10 # e XIRAA

4. 1EEREIER

A B AR R E . AEX SO0, R 28 5 0 Y i (E S E R I T I8 BT 18 2 1Y
B, JPRAR R ORISR . ISREORROELR TR, ATREBMUEORAE (R AR RARIR R
HREJFOR AME )

ZNGE

x *= 2 HHEx &R
X += 5 HHEX AR A 5



Mk B Python 5% F# 455

1,

5 passigfl]

passIt ] APATAEMIERAE, ATHIVE SOFT. TEIEZORI et AR T A A 452
ke R Fpassififl,

ZN1B

try: x.name
except AttributeError: pass
else: print('Hello', x.name)

6. deliEf)
del /i) FH Tt AR B R M 5 1 1Y SR IBE LA SR SR 254 (el sl s ) B9—3&B4 (an (i

- VIR SAEiihe ) HBR . ANBEEIROE A e RMBRE, DI (B B o 45 SO MR

ENE

del x # IR T E S A6 K
del seq[42] # ORI AP P —AE
del seq[42:] # R A7) & eg—A i A
del map['foo'] # MIFpBRS F 49—

7. returniZfy
returniB A 45 R R B P T IR Bl —ME . WAR A TS EME, KR [FINone,
AN IE

return # A5 AT 34 ENone
return 42 # A% AT $ R =42
return 1, 2, 3 # OGS AT A (1, 2, 3)

8. yieldiZf)

yleldifimJ B S PATAE Las , IR Ml—ME, A2 —Frak s, nTHIT forfEErHh.
ZNIE

yield 42 # A S AT R =42

9. raiseifEfy

raiseiff )G S N o VAT E R AT A S BUEMTZE (FEexcept 5~A)H T B8NS | 4 AT

S ), HEfhException— DT ERM—AATIESE (FEXFMFLT , KI5 ) st
ExceptionF2m)—AL M,

ZRUE

raise # AT A FexceptFa) ¢

raise IndexError

raise IndexError, 'index out of bounds'
raise IndexError('index out of bounds')

10. breakiEf]
breakiB A 45 i m ITERMER] (forBiwhiletEi] ), I EEPUTIZIEME ]G H 1EA]
N IF
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while True:
line = file.readline()
if not line: break
print(line)

11. continueiEf]

continuetE 2R FhreakiFat], (LS T EIGIA A L ATE R AR AEIR, BIBEE] T —k
EACTF S Ak S AT

ENE

while True:
line = file.readline()
if not line: break
if line.isspace(): continue
print(line)

12. importiZf]

importiF A I T MAMREI AL PR (S, KRB AR S & ), X HALHE from
_ future__ importif], ENTH T ALEAK BIPython A Hof 40 S FEpR EH T BE

NP

import math

from math import sqrt

from math import sqrt as squareroot
from math import *

13. globaliZf]
globalif M T L EbRic A2 R o 7ERE, AT & 45 42 JR 2 i JB A £ T]global
VAT R RS RE R JR R AR PR IR T RE SR

NGB

count = 1

def inc():
global count
count += 1

14. nonlocaliZf]

FlFglobalifidy, HAIHANEBMEEL (P MINTEREL, HinEZ, WRIRE—A KL
WRE LT 55— PRBOFR FIE, XA RECR T 51 B MM R R goh i 28 &, &2
nonlocal RFRICTE o

ANGIF

def makeinc():

count = 1
def inc():
nonlocal count

count += 1
return inc
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B.2.2 E4/IEA
AT — AR IE ) (RS ),

1. ifigH)

IFIEA A ST, W FelifflelseF4,
ANYIE

if x < 10:

print('Less than ten')
elif 10 <= x < 20:
print('Less than twenty')
else:
print('Twenty or more')
2. whileigf]
whileifm] I TAEAR & S BN S 2 AT (183 ), A& else ) [ XA AR AE0EER
IEH R (WA AT Tbreak flreturnifif) ) AT |
ZNVE

X =1
while x < 100:
X *= 2

print(x)

3. forigf)

forif ] HTXHFFN TR B AT AT S (B &R PLEREF L iter XS ) IRE
HPAT (TEH ), A& else ) [ XFFHPELEIGIRE R 450 (A AT {Tbreak Mlreturn
BA] ) BT L

ANVIE

for i in range(10, 0, -1):
print(i)
print('Ignition!")

4. tryigf)

try W AT HAT AT RE R A 5 A B, TR RS AR I 2 S o DA 7 e i Ak AR
tryi A& 2 except 78] (JHTALBESRH ) MifinallyF4) CIXFHF A AE S IL AT #REA
17, AT AT B TAE Do

NP

try:

1/0
except ZeroDivisionError:

print("Can't divide anything by zero.")
finally:

print("Done trying to calculate 1 / 0")
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n,

5. withigfy]
withif ) T BT SCE P RS, LA B AR BEASTRA T —SL i B A PEARAT:
PR SCPEIE LR SCE B SR, XREEA PRSI TS BLTARR G A 2.
ENUE
with open("somefile.txt") as myfile:
dosomething(myfile)
# X S kM
6. EREE X
PREUE ST B BRBON G2 LA BORs 4 Jey 58 m AL B pRBSON G OCTRERR
ENUE

def double(x):
return x * 2

7. EXEX
e SURFAANEEIT G DL B 4 Ry ol Rl A it 5 280 4 e Ok
ANGIF
class Doubler:
def _init  (self, value):
self.value = value

def double(self):
self.value *= 2
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