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CHAPTER 1

Python ‘& Dl [a] &

1.1 —RER

1.1.1 {+4=2 Python?

Python ;& —FPfResy . 2 H, X RWMEIES .. TEE TER. 55, ISEA. SRS
BUPA S G R M. AR X R A FE AN E IR S R 2 AT, Bl anad B U i B i A2 %% . Python 256
TR T REFIAE M TR . B AT REEARAEL LR ZFE D &S EE D, HFHAEH C 5 C++ 3k
HATY . Bibv] AERRE RS N AR PP BIES . &G, Python JEE S THAH: B ATEETE
Linux 1 macOS FE P22 Unix Z8Fh DL & Windows FizfT.

BT EZ TN, AR tutorial-index, Python it $2{i 14 ~] Python (i HA A "1 H0FE B BT B o

1.1.2 4= Python REEE S ?

Python {434 4> (Python Software Foundation, fij#x PSF) 2—AMSr ARz FI4HE!, B4 Python 2.1 }%
PAEAS AR B . PSF (i iy /2 #fE0E-5 Python il 5 MICHIIT ISR, If4fE) Python Byl . PSF i
E T & https://www.python.org/psf/,

6] PSF 42 B48 BI7E 25 2 S Bid . SR ARFE 8T Python 3 ELIEGE & WM URRAHE By, T DAL PSF 45 1) il
frindh.



https://wiki.python.org/moin/BeginnersGuide
https://www.python.org/psf/
https://www.python.org/psf/donations/
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1.1.3 fE£H Python Z2EFERAPRH] ?

PRATVME B IR, R ARER B UL B AE AR BT Python B7 ft SURYH SR I BURUR Lo A SRAR ST
BERACHLIN , 3R] PAKE Python I TRl DAYRAS L g fliS A EX (e R A Ek) 8 Python
AR, SO AT AT Python B e 248K, FATUIAAEIRFNIA X Python HYRLH ] -

TS PSF VFnl U1 AR HE— 2P B UL B DA B VRl 1) 58 BE SO N A IO B
Python B RIbRETENIRIHR, TERLERE O T B EPAF RVFr fI B . WS Fbn (i ECR T e

1.1.4 gli§ Python MR#MEBZEMT 4 ?

PAF 2 KGR —0) 3% F A2, 1 Guido van Rossum 748 A\ {5

e CWI 1y ABC il IS SE BRI 5 i BUR 1 R 28, il 50 1A E T
i, A8 7REA RIEFBOTAYRIR . X272 Python RprE i W AU, ALIH T 4 A 4141
TERIA R A5 AR w2 A BR S (R SRTE Python FHBRRYSEIAN T 58 AT ) o

TP ABCIF AL, HAERERE TSR ARl & ABCiES (5
B EIRAMNR AN br Bz n i R R B K A —. FR o — L
Modula-2+ [ 55, I 5 Modula-3 i 1T E #7220, R T Modula-3 fy#i % . Modula-3 /2
Python mv SR ML BT FIVEEFIEE L, DS A — L8105 F R R I 5] K U5

L GAE CWI 1) Amoeba 73 UEE RG] TAE. UBFRATFTFEA —ML4'S C #2)¥ s Bash
WAL Aok T RS E R, A Amoeba B H O ARSI D, I HIoE:Jy kb
Bash 1/ 1] . FKHE Amoeba HANFRAS R A 2200 2 TR UK ZI MO IR 21 50 A FRAE G AR S R e 24 v )
AL,

TR, HFHEA ABC U WiEH I LAET 17 Amoeba G IH (1) I AE 5/ il £ 75k . &=
HE| 95 —Fh Amoeba L JEINIE F BN, rAREERE —FMEA 2T RBEMES .
TE 1989 AE[ XU, IRT-LpymtE I 7o, bR E T a2 —F . EE TR —4F
B, BRI FEZH IR AR B RRMGX 455, {H Python 7E Amoeba 3l H )i F $k15 TR K
R, R E AR SO FRAS ARSI T 2 R et .

F 1991 4 2 H, Sxt—4EZWIF Kk, e H &%) USENET. 2 )5 i) =517 stk vl PAFE
Misc/HISTORY X4HIEET .

1.1.5 Python E&#{t4 ?

Python J&—Fi 2PN 2 @A TET . AT TRERVFZ AR 1 2RAY A

PR M — D ERRORRE R, W T A AL (IEW 550, Unicode, HWHSCPFIIRZERAE), BRIRRR P
W (HTTP, FTP, SMTP, XML-RPC, POP, IMAP, CGI #if%%), M TA (Fonillik, Hiicst, PEren
#r, Python fCTAMNTSE ), PARIRIE RS (RGN, SUFRSE, TCP/IP £474 ), iif A7 library-index
(9 F SR A T B ol IR N2 . BEANE R ASREREN A AP ARS8 =07 & 351517 Python tU3R5 [ SREHRAR
JESGER I AFAL
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1.1.6 Python R AHwSHXZEHR ?

Python fiiAH) 45 /302 AB.C 8{ A.B. A BN KRIUA S —— B UEREF R T AR H R ECE A b
Ho BFRA/PNRAS, ERTEE SRR LB/ NSRS . C AR S —— BRI A R IE
I . G525 PEP 6 A7 5% MaHE 1 A A U PR -

RATRRASFHARES 2 S IERCA . AT BB RASTIT Soad R, b & ZeAi— AR SUIIT &R, EATLA alpha
(), beta (b) 5 release candidate (rc) KeAn7n. HH alpha BUZR I A ATHI M, BRI DI RELHE; 1E
P~ alpha A7 AR 18]t B2 RGO R 8 Ab . T beta ICECNRRGE , BEMRBEIARIE D, (Al sEHS I
B, release candidate iU & PRIFRGDIREA L HHEATHA, BRIFAERMETHEBEILE.

PA_I alpha, beta F/1 release candidate R AP il—/N )54 . T alpha MUARH) )G 8240 A — A~/ N 1 “aN”,
beta ilUAS ) J5 2852 A — >/ ICFE N B “DN” ) release candidate WA J5 2@ mii A — /N NI “eN”
BAEDL, FrERRCA 2.0aN FIBASER R THRIC A 2.0bN IHAS, 55 EE-THRCH 2.0eN fiRA, T &
B pr AEHRELT 2.0,

VRBRTTREBRIA “+7 FEMIRAS, Bl 2247, XFERAEGRA, HBET CPython T &AM &
M. FELEREREY, Y— A NRARE KNG, REMRAS BN — A/ NMAS, Bk “a0” JiA,
Bl “2.4a0”,

Hi 2 sys.version, sys.hexversion PAM sys.version_info B34,

1.1.7 HERnfE3RE—{3 Python [EIZAYEIZA ?
5 Python & 77 OB ACAS B BE M python.org $BX, K 2K TL4%4 4 https://www.python.org/downloads/. #x%H
HFF & BUIRACAS B AFE https://github.com/python/cpython/ $HT .

RATRITACH 2 ~PA gzip R tar SCPF, Horp e 52 800 C JACRS . Sphinx A% 2K SRS . Python JFEAEHR
AN BIREFF LA Be— 284 ) E b 20 B o A IRACHERF T K 2 8 UNIX 2876 F B4 1817 .

THZ Y Python JFAF 1R HIIMIL LRI T IA KRR AT S 2 fH R .

1.1.8 FRrynfIFRE Python B304 7

24 B B Python £& & IR AS B FR M SCAY W AE https://docs.python.org/3/ #F % . W] {F https://docs.python.org/3/
download.html ZRH PDF ., 4l 304 AR AT R0 HTML JiUAS

SCRY A reStructuredText #5208 5, FH08 F] Sphinx kY T H A2 5. SCR4K) reStructuredText Y5 {452 Python &
AR A AT ) 3543

1.1.9 HZRMNKEMIRE. WER Python B3IE ?

AVFZ AT AR . ARIESCR P L35 ttorial-index.
TS BT AR X Python SRR 4]/ 1M B, (A BRI 5

1.1. — =8 3


https://www.python.org/dev/peps/pep-0006
https://www.python.org/downloads/
https://github.com/python/cpython/
https://devguide.python.org/setup/
https://docs.python.org/3/
https://docs.python.org/3/download.html
https://docs.python.org/3/download.html
http://sphinx-doc.org/
https://wiki.python.org/moin/BeginnersGuide
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1.1.10 EEHFI53 Python By EHASBR IR 7

A HiH4l comp. lang. python Ml—~HR{F512 python-list. HilH ZLHIHRESZ 2B BB A g
ARAT VA B8 S5 [ A 6 P T BB LES1 2 . comp. 1ang. python IHIEARK, & RSWEIEAT I AN,
Usenet {ff F1 2 38 # S 11 A PR AE R A I ko

A A ZATANG B 23 5 7] AYE comp.lang.python.announce Fi4KF], CRZANHEEH LA RSIR, &
REWEN AL A Mo ATPATE Python 225512 BURIHEATIT I o

A4 A 251 2 T 4L T 2 £35S, 7T DAEE itps://wwww.python.org/community lists/ 3¢5 .

1.1.11 FRN{EMZRE Python B A F I RE ?

AT PAM https://www.python.org/downloads/ | K alpha Fil beta & ffihit. FrA A& i H £ 7E comp.lang.python F1
comp.lang.python.announce [ 21PA & Python F: 1T https://www.python.org/ EFEFTA4E: I &HHEEE] RSS HH
T

P& n] LA I Git 17517 Python FYJT A M. #2174 Python JF /A H 45/ 1 AN o

1.1.12 F s Python R ERWEFIHT ?

PR R AT AN T, 5 42T https:/bugs.python.org/ | Roundup.

{RAAU A — 4~ Roundup IS A BEM A 158 SORFFA T 1T PAYEAT J5 2 BRI 5 4RI R o 367 Roundup
REAETRATAL T 4575 1 6 1 4R 6 S L o A1SRARZ T a2 SourceForge [f] Python i 54515, 4R AT
DA 3:f Roundup fy #0745 {1 S ZRIRARA) Roundup #H5.

A1 K Python JF & AR I 25 KL, 11§27 Python JT A& #4H o

1.1.13 BEREAAFRRE Python HRXNETUMRESESIA 7

A REAE NS SOk R i 7 38 22 51 AR XK ) Python A & 54«
S—fwA7 K Python [ SCES T 1991 47, BUEHNAC LM LT T,

Guido van Rossum 5 Jelke de Boer, ” {ifi i Python ZRF215E 5 32 H 2SI G AR iR 55487, CWI 211, 24
4 45, 55 4 W (1991 4 12 R), Pl rerF, 55 283--303 1.

1.1.14 ZEHEIT Python HHXEI5EE ?
e, HXMBERZ, BAHEZHR &1T. #1517 python.org [ wiki T[] https://wiki.python.org/moin/
PythonBooks FRE—1/37E B .

YR AT DA B 4% K AE 2 45 )5 8 R 7Python” Jf- 1 1€ 51 X Monty Python ) 5] H; B¢ 3 th 7] A 48 & Python”
Ji”language” .
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https://mail.python.org/mailman/listinfo/python-list
https://mail.python.org/mailman/listinfo/python-announce-list
https://www.python.org/community/lists/
https://www.python.org/downloads/
https://www.python.org/
https://devguide.python.org/
https://bugs.python.org/
https://bugs.python.org/user?@template=forgotten
https://devguide.python.org/
https://wiki.python.org/moin/PythonBooks
https://wiki.python.org/moin/PythonBooks
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1.1.15 www.python.org BE{f{iiFitt 5} Wb e ?

Python 31 H f{) FE A AL AL 70115 T 1t LA I iy Python EERHZEAATBASASTATBE . RN X

1.1.16 A{aé& &4 Python?

T T-4i’5 Python SLHLH 5, Guido van Rossum [ B3 58 332 T I H i) "Monty Python () &7 Zhk 41 Jil
A, BEHBE 1970 4R TF A% 1 BBC R A E R, Van Rossum 3754t 75 Bt AMRTAE . Ahoeim S &
MRS A T, TR AP E R IX ANHTE 75 fir 44 A Python.,

1.1.17 FEAMEWMonty Python B KT HEH" 15 ?

A, HEXFE A AR )

1.2 ot 5ichpy Python

1.2.1 Python §Z1F ?
FEFERE. B 1991 FERLER 6 3| 18 4> H gL B i e K mi, XFRESE RICEFRZE. M 3.9 kit
FHif, Python REx4gf 12 4> H HEH — By E 2 LA (PEP 602).

TFEFMAMEL IHRAEY “FEHEIE" AARH, A AR E e 2B R T . B IR AR &
PARRA S5 = iR kb (B4 3.5.3,3.6.2), T RUE MR HAXTC M2 IE & 8 7E
BB IERATIR,  [R)— 2890 A4 190 UGS T R A R 4 1V iff R 2 IR A PR — B

OB RS SE A B2 AT DATE Python 24 AT _E4RE . AP A5 R] B Python JiUAS: 2.x #1 3.x. HER
RIRRAS R 3.x, KRZE) Z MR R SR E . BIR 2x R0 2 MW, (AE 76 2020 4F 1 ] 1 ZJ545A
Yy

1.22 2V ATE{EH Python ?

& W AZEOAE T, (BARMESAT— ST R BT .
Python [ PAG 9% Nk, P AFAERREE, HANERTANIFZ AR MG, I H A& T2 Linux
KATHZ A, PR A GE T AR Tovk sE e Ul .
comp.lang.python ARG ER, {HAZTA Python il FERSAERTIMAL A, V2 N EALTIEEHH 4.

1.2.3 FPLEZEMTEZR Python FFAH) ?

515 M) https://www.python.org/about/success 25 &{fi F§ T Python 35 H 71|35, [F% 7k Python £x1¥ ) H 24
BIN] PAE BN 2 R R 2w AN ST TR
/K HERY Python 51 H AU 3% Mailman [{ {41 55 B8 Fl Zope Wz 55 %% . 2> Linux &Z47h, HAHEMAT

A Red Hat #EL{# il Python 3 4 5 5B/ 8 4 M0 225 FE 7 F R GE 5 BRER R . AE N ER(E ] Python [ KA H L
$5 T Google, Yahoo DA & Lucasfilm 4,

1.2. IPscit5Rdapd Python 5


http://infra.psf.io
https://en.wikipedia.org/wiki/Monty_Python
https://www.python.org/dev/peps/pep-0602
https://www.python.org/downloads/
https://www.python.org/dev/peps/pep-0373/
https://www.python.org/dev/peps/pep-0373/
https://www.python.org/about/success
https://www.python.org/community/workshops/
http://www.list.org
http://www.zope.org
https://www.redhat.com
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1.2.4 ZFERRKTTLIF Python BHH AR 7

151 https://www.python.org/dev/peps/ £ Python 455321 (PEP). PEP 224 Python fill A L Flgrii vk id2
WA TR T SORY, Hh P AR S RIS UL 5 A 5. AT A FRARAEA  “Python X.Y Release
Schedule” [¥) PEP, Hit XY 2HA M AR ATF LA AIRA

FRARHTF S 75 python-dev EFE51 ATt

1.2.5 £33 Python MARHKEFHENR LS 7

WAV AN GEAY . A ECAFTER) Python fCHEAMLIT, PIL, AEMTHZIE S S IME A S A
FEFP AR — T3 R AR E LA N2 1Y o AR T AR IR , AT IR AE 75 B 4=k 5L
P 5 A KT Y Python 438, FATAF B E A THE— Wk A) 4328 UK AR

WAL BCEA R E, W NZSE Wt N TH U4, PEP 5 fillid 15 1A I 5 A A S BB d5 s A 4 i
B, DU ATBERR T4

1.2.6 Python R—HMMEENFERIFHESD ?

e

MR, FESSRAA GRS PIAN Pascal, C 5 C+ PASZ Java ({28 — TIPS | 2= L AT 1508 3 0L
ik . (DA Python fF 58 —Fha Rih 5 b4 72 I X2 AL nTRE A . Python BA 3R T B — B AGTENA
AIPERBIPRIE A, T HAR A2, FEMMAEA T 1B T ] Python i PALESA/E L T B B e 4 it ,
AN R3-SR SRS (] Python, T DAPRIE )= A A 1 AR S BIANIGER 5 i FE s . AT AT
BEAE S — IR LU IRl 7 B E R 5

XFF 2 B AR G RE A 22 AR UL, BB RAE F 2GRS A 2R X a2 AR A AR AS
SORME, RIS EEER I . AR RSOGO AR, M, SOt —Bog DR, &
RMKIEARF, AT — RS R ANE SRR E RN, (XIS ol BTE R R 5 — IR AR R it
(EE AN UER IR

A VFZ HAD Dy TR L 45 Python UNARBFI AT THEH - & Java —4F, Python #i4— PR IFRIERE,

AT DAFE IR AR B B Bosi 48 A i 28 St MR AR I H o G AR 1MV AN A R T A P Dz B3 A ik

HE AR o W ARERE, AR ] DATE 2% > S Re Ll AR 0 [R] B A LR R R 1, AT SRAS SR A W 2

ﬁ%gﬁﬁﬁﬁﬁﬁﬁ%%T%ﬁﬂém%%@oW@Hﬁmmﬁ&%%zﬁﬁﬂﬁﬁﬁ%?#ﬁéiwﬁ
Y o

Python F R (7 AL RESAE A A I MRS TE SR o AATT AT RATE—1N 98 10 b iy AR P ARS8 [T IR T S — 4
R GRSt TR o AR TACASS A MR E A3 DA AR

>>> L = []

>>> dir (L)

['_add__', '__class__', '__contains__ ', '__delattr__', '__delitem__"',
' dir__ ', '__doc__', '_eq ', '__format__', '_ge__"',

' __getattribute__', '__getitem__', '_gt__ ', '__hash__', '__iadd__"',

' dimul_ ', '__dinit__ ', '__iter_ ', '_le_ ', '_len_ ', '__1t__"',

' mul_ ', '_ne_ ', '_new__', '_ _reduce_ ', '_ reduce_ex__ ',

' _repr_ ', '__reversed__ ', '_rmul__', '__setattr__', '__setitem__',

' sizeof_ ', '__str__ ', '_ _subclasshook__', 'append', 'clear',

'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',
'reverse', 'sort']

>>> [d for d in dir (L) if '__ ' not in d]

["append', 'clear', 'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',
—'reverse', 'sort']

(FIUakEE)
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(£ 50

>>> help (L.append)
Help on built-in function append:

append (...)
L.append(object) —-> None -- append object to end

>>> L.append(1)
>>> L

[1]

I AR 2L SRR N S SR B e RE A RETEA ] B il

Python i~ 345 {2 4% IDE. IDLE j2&— M54 1 Python IDE, 4T Tkinter 5, {i Jfj Python {5 & 45 .
PythonWin J2—/> Windows % &1 IDE. Emacs [{] P 5 243 7 f# 3] Emacs H A JE% 1119 Python R, T
XSRS RS PR B S e, E BRI A S A g S A A I T A B AR S D RE . 17 IR Python wiki 7%
& Python JiFE AL 58 RED 3K

AERARAEZETIE Python fEBFH M, VRATRESA PGB edu-sig HIE1F512,

1.2. IPscit5Rdapd Python 7



https://wiki.python.org/moin/PythonEditors
https://www.python.org/community/sigs/current/edu-sig
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CHAPTER 2

RIZE Do)

2.1 —fRia)RR

2.1.1 Python FiXFiRHE RS ESREIAEFEER ., RIBEXERE?

Ao
PATT /M4 T — 48 Python HiILAS , NEBREL breakpoint () AAVFREIHHHHLAT—Fh.

pdb FEHLIE— AN FRELZAE A2 S 8585 Python Jid & . B2 A1 Python R —i7), JFH BR T &
2 F W o AR LA pdb AR VR ARG 40 5 1R H ORI s -

TR UE Python ZATHR FIH7411FY) IDLE <2 7 A FREE (G % fi2 T Tools/scripts/idle) 14— A EIALH T
Ao

PythonWin 22—~ 55T pdb [¥) GUI 175 ) Python IDE. PythonWin Fyif itz & W s LB, IF 2A
VFZARMER R, AN AR PythonWin 2345 . PythonWin 2 pywin32 T H i 41k, 2 ActivePython
RATRA LS 53 o
Eric &—3LT PyQt 1 Scintilla g %8 2H {44 71 IDE.
trepan3k J&— M) gdb AL -
Visual Studio Code &AMl A H A 1 A il 8 F 11 T A 1) IDE,
AV Z 7. Python IDE tfF KR 4% . flLA 1645 :
* Wing IDE
* Komodo IDE

e PyCharm



https://github.com/mhammond/pywin32
https://www.activestate.com/products/python/
http://eric-ide.python-projects.org/
https://github.com/rocky/python3-trepan/
https://code.visualstudio.com/
https://wingware.com/
https://www.activestate.com/products/komodo-ide/
https://www.jetbrains.com/pycharm/
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21.2 EERERDIKFALRITHSHMHIR?

A1
Pylint I Pyflakes [ JEATHEAS AL A B VR AL o
HASRAG AR, BIA0 Mypy . Pyre £l Pytype HJ DAKIEE Python JACHS H1 R AR

2.1.3 Finfaaess@id—4 Python BIZRGIE—MAILEITHI Z# HI 3L ?

WERARAR L FUR— S RIRR R, P AT DA R 3RS AT I AN A6 95 2225 Python AT, VREEANTE ZEHF Python
g C Ui, AiFZ TR ABIER TR, IRX i Python — 7 il SUIF4EE A& A
A A AT AT S

—FRRMIVRA TR, EaATE Python FCHYH Tools/freeze i, E#f Python 4y {LRSHEHA C $4l;
A C R, VR DA AT B AL BTRLFE T, SR SR Python LMLGER: .

B AR BB I R IR ACTS AR import i4) (PIREL), FFAERRHE Python BARAIIRH & (TN E

Bibk) spA R, K5, B Python 45 RUBIHAY TR EEAS S C LR (T DAGE I 4w 2B e AU

XREEAIR R ) HQUE—ASE RIRIBECESCE, %SO SRR TS bR i R N B, SRS, B

%iig?Cﬁ@#ﬁEQWMm%%%%ﬁ%%%%%,%%&*?@j%:#ﬂi#,ﬁﬁﬁﬁﬁﬁ
SEaMIA .

AR, freeze B C 4iFaE. A HILASN T AR S
» py2exe IF-A A Windows 12—k AT AT 301
o py2app FTE K Mac OS X it — 3 A $04 7 3014
* ox_Freeze JIITH B F-F (¥ — BEHI AT AT SO

2.1.4 E&H Python BFIERBiRESNIEIER ?
Ao TES FARE LR TR AU KRR SR PEP 8

221 HTEFEKR, Aft24SHI| UnboundLocalError ?

T AT A R B P B AR S IR ), AT IE & TAER ARS8 12 20 752 UnboundLocalError 234> A\ J&%
BB

PAT ARG :

>>> x = 10

>>> def bar():
print (x)

>>> bar ()

10

I TARE, ERPAT AU
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https://www.pylint.org/
https://github.com/PyCQA/pyflakes
http://mypy-lang.org/
https://pyre-check.org/
https://github.com/google/pytype
http://www.py2exe.org/
https://github.com/ronaldoussoren/py2app
https://cx-freeze.readthedocs.io/en/latest/
https://www.python.org/dev/peps/pep-0008
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>>> x = 10

>>> def fool():
print (x)
x += 1

£:1531]—~ UnboundLocalError :

>>> foo ()
Traceback (most recent call last):

UnboundLocalError: local variable 'x' referenced before assignment

X2 R 2 RO P A R A TR, A R O A ) S AR i, A SRR AE s e A T
el 4 AR .l foo "R —MEAN x M T HHE, HIES SR R R . Hit,
HIEHIAY print (x) SZAFT HIRBIIR AR SRR AL BN & 2 IR

FE R B, T DA IR B D 4 Jr e 1 1 S i -

>>> x = 10

>>> def foobar():
global x
print (x)

Ce. x += 1

>>> foobar ()

10

XA RAFEIRAFR, AR (5RMLOVL R REELIEIAR ), RIEFs LR e A b
B R HIE

>>> print (x)
11

YRAT AR nonlocal SEAETHEHE VR I A AT IR At

>>> def foo():

x = 10
def bar():
nonlocal x
print (x)
X += 1
bar ()
print (x)
>>> foo ()
10
11

2.2.2 Python h SRR EEFIE /T ERWPLHRN ?

£ Python H1, {UTERREN G| AL 2 X4 e it AN SRAE SR B0 AT o A 78 A, W
PRI Ay, 3 DR AR Jer i (e

BN R NIEVF, HR 0% Bt n] AERE. — 5Tl 2K global FURtl/r e AS & n] LAR 1AM
RIVER . o5 —Jri, WERFrA & R5I H#ETE 2 global , ABAMR—EAMEM global o {RULIRIRT N E R
BCF AR AT AR XRZRALABER global MUY RBIEIME A M.

22, BiEE 11
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2.2.3 At aEAFFRENTEHSE L H lambdas EBREHEFRZER 7
fEEBE AR for FEFRAE UL RY lambda  (FL 3250 %), Bl: -

>>> squares = []
>>> for x in range(5):
squares.append (lambda: x**2)

KR 5 A lambdas (195103, EATTR x**2 o (RATRESMIEL, eI, EATR2 5ER [0]
0. 1.4, 9M16. HiE, HFHEEZUR, FEFHENHELRE 16 .

>>> squares|[2] ()
16
>>> squares[4] ()
16

KAXRE DL A x A2 lambdas [ NFAE R, TR LS ke S, F HAER ) lambda IS5 E -
AR E CERS o AEIRERES AT, x BU(ERE 4, FrARTA B R BOAEIR ] 42, R/ 16 . R nl DAiE L
B x (R IGIEIX — i, HF A% lambdas FZ R AN AL AL

>>> x = 8
>>> squares|[2] ()
64

h T WP L, R BT lambdas [ JRERAR B, XRREATEAKI T 45 <x¢ AME

>>> squares = []
>>> for x in range(5):
squares.append (lambda n=x: n**2)

XH, n=x 7E lambda AMAIE—DNHHYASH 0, FAEE X lambda BT, (FERA S < R0 %G
MfE. XEIRE n AY(EAESH—> lambda H12 0, FES "> lambda #1241, FES =0y 2, KIL2EHE. I
BEAEAS lambda BLAERFIR [0] IR A 45

>>> squares[2] ()
4

>>> squares[4] ()
16

THIER, R A A2 lambda IFEEAT 11, (R0 F T3 HLRR 4L

224 MTRERLELRTE?

e ARy UL S 5 R AL T YR A — MR RE R (GEHAK ) config X ofg) . HFRTER AP
PR P S ABCEASTER . SRS IR AT IR A PR RO MR A — NS, BT AR AT 5 A8
AL A S AR AR AT Ay STt ok o il -

config.py:

x = 0 # Default value of the 'x' configuration setting

mod.py:

import config
config.x = 1

12 Chapter 2. G2 I jo)j%
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main.py:

import config
import mod
print (config.x)

TR, T ERERE, ARt @ S Singleton BT HEAL -

2.2.5 SAEREY “REXE" Bt4?
W, REM from modulename import * . SEMAMF ARG ZAAEERAL, I HAERER:
O DARIN R 2 L4075

TESCAFR THFR G ARG o O AT AT R 1 A AR i 75 (4 LS, 3l G T B2 o A A S L PR 4 19
Ao AT AT ARSI AT B S AR, (BT AZ IR S 5 D1 it 23 18]

URAE AR WU AR, 35— TR A ik -
L ARIEERLER - Bl sys, os, getopt, re

2. =7 FEAdh (2235 7E Python ¥ site-packages H 5% P RAFAT N2 ) -- 5l 4l mx.DateTime , ZODB, PIL.Image
&

3. AT R AR
A R S AT AR S B R R T, PAESR IR R A TR, Gordon McMillan 3t :

L PABERAR ] import <module>” {2 ATEUN, JEFRSAGLATPAT o {E2 24250 2 MEHAE A
5 1 AR A RIC— 4~ FK ("from module import name”) Jf L3 AL TR, wis sk, 2K
HE VAR AR ZARIEA T, NS L AMBBRIEAEIT 3 A 2 MR

TEXAGE LR, QRES —AMEEHAUN TR %l, WA AR AR e S AR RS sh Bz sk gt . A
B, S DRSS I, B AT DAER T A

R BRI R E T 6 1Y, WIA] RER 55 BRI AT RS Hh TR ACRS . FEIXFPIE DL, HEEFTRETCIA
AR A RS XA T, FEA R AR E T 5 iU - AR AR — MR G Y ik
.

A 24 T SR R sk S A A A B PR S AT S AL [B) 9 DS, A AT DA S AR S B AT R, 5
AAERRBOE (e AEPRARIERR P I AT O 30, P2 S AR NN, XA HAT . A RAEREA eR 4
LR, R ] REA B S AR EZRR RO . TR, S YOI AT RE 2 PR R — AR AL T
ety HZUOMERR S 2 ety , R Lk i a . MRS Fol 71, Bl
T HETE sys.modules A,

226 At aMRZESHEIINME?
RS IRAG ETE 1 S AR T TR S I AR A

def foo(mydict={}): # Danger: shared reference to one dict for all calls
. compute something ...
mydict [key] = value
return mydict

SRV R B, mydidct A& —Ti. 5K, mydict MWL, AR foo () JFUANATHY, mydict
FEEA-TT .

PR KO ) 2 WO B BOAE QU B R Ge. (HSL PR DL AR ATt . BRI 2 A o 0 SO — IR P b A 7
SRR G R AR, SEANAS R B Y SRR, DI R ) S S TR R 2 5 X ISR AR B2

22, BiEE 13
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e X, AR R BB . AR JCAAI None PR AT AR B AR 224 o X ] 728 o G 31 .
B AN S B By A DU T 3 Ak i

X P, ARG AR AP Y R Y — T4 > SR AN B TSR R A BN 1M ) None VRS BRIME A
BRECPROME, RA(ESH None MTESIF QISR . FHECHAMR XS, flin, AL

def foo (mydict={}):

XA

def foo (mydict=None) :
if mydict is None:
mydict = {} # create a new dict for local namespace

XA AR AL . SR — DT EAEAT I EFE T B SRR, — AN DA 1 R4 U ) R 5
SRMEERMEGATER , FAE RN ERFUOE KR M ZAF 0 E. XA “eie”, BBz
R

# Callers can only provide two parameters and optionally pass _cache by keyword
def expensive(argl, arg2, *, _cache={}):
if (argl, arg2) in _cache:
return _cache[ (argl, arg2)]

# Calculate the value

result = ... expensive computation ...

_cache[ (argl, arg2)] = result # Store result in the cache
return result

ARALTT AE A0 8 — A7 il Ry A S AN (S S BB fEL S X 5 B T A Al s«

2.2.7 AR ETESHEXEFS UM —TRBEER S — TR ?

KBS BN R Y * A x> PRI S8 R ES BT, RPN T, R)E,
BERTRAGE S * 1= Y8 1 55—~ e BORH L X 2e 2400

def f(x, *args, **kwargs):
kwargs['width'] = "14.3c'

g(x, *args, **kwargs)

228 eSS ZEB T AR 7

7 24 B s ROE SCR A Bk, T 55 7 W AE VR eR BN SE B e AR TEZ5E LT — e R
RS S, B, RT AT R E0E 3

def func(foo, bar=None, **kwargs):
pass

foo, bar I kwargs 5& func {2, (Hig, 7ERAH func &, Hilan:

func (42, bar=314, extra=somevar)

SCPRAGME 42, 314 Fl somevar M@,

14 Chapter 2. G2 I jo)j%
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229 Bt AEHIRY LEEHIIRX ?
ARG (R R R T

>>> = []
= X
.append (10)

>>>
>>>
>>>
[10]
>>> x
[10]

KK KX

VRATBEARIE A A 2B 0 — D IC R A T X,
P REERA PN R

1) A FURBSRIM BN RIS IR STy = x IFALHIIRAE—PRIA B HLREE T
y J8 0 x FrE R E—X R XERERAE— g (91R), < Fy #HRFER5T.

2) FIEJE T mutable X5, X EREIRAT AR EHINE .

TEP append () ZJ5, XA RIGAZN (140 (101, BT NERARE WS, HI6E
FEfT— A BRI U7 B2 B SUSHIE 1100,

BERFA IR R A AT AL RS RIRAE 2 %

5 # ints are immutable
X

>>> X
>>> vy

>>> x x + 1 # 5 can't be mutated, we are creating a new object here
>>> x

6

>>> y

5

BATT AR EFE B LT < fl y SEATAME T o X2 H WEEUEimmuiable 315, 4{ANPITx = x + 1
AN M T 5 XX ERIE; M2l T — x4 R o) IR RS x (W2 T x
FRFE IR 5) . TEMRMEZ JFIRATHAE TWIAXT 5 (%L 6 F11 5) PAKA BIFS R BT AN S 5 (x BUAEFS ) 6
1My 588481 5).
FEECEEVE (11 y . append (10) Fl y.sort () R RX SR, 1ME LEML S —E8E Gy = v +
[10] Fll sorted(y)) M@ AN@H*% . H#ELE Python H (DA RAERRE A B T A ARTE ) S ll38 SR 2 19 0
EXFIR B None PAHS B O IR VE X AP AS R R B . TR LU SR ARG IR U T v . sort () PR B R
R[E AR HEF ) y RIS, RSB RG22 None, XIFFEURPIFE T =4 — B2 WinER
B2, ISfAE—RBE, ANREBRBPITH R EAIESE AR RIRAT A A0 e ez 8 5. fl, += 2
JRHR AR G2, (BRSSO s 2%k (a_1ist += [1, 2, 3] Ha_list.extend([1, 2, 3]) —Ff
LA a_list, T some_tuple += (1, 2, 3) Ml some_int += 1 N&EIEHIRTE).
Wimsz:
o WSRIRATH —DAIAEXS (1ist, dict, set 458), FRATAT AME F FE 28R B E R OB B, Irg $8 W
TR S BN ERAS .
o WERFNTAE —DATAEXGL (str, int, tuple &%), Frf 18R E WA EEE SR FAERE, (HILZ
2 MBI R E R B AR [m]— AN 42
WA ATE N B2 B F XSS, RATAEH is 847, sNERE 1d0) .

22, BiEE 15
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2.210 fmBHFHHSHEMERL (EI5IRER)?

THICAEAE Python "SRR MRER 2 i ot TIR(EL RS B T XSR5SR 25 A el i 3
WS AR BIBA M BT AR SR 5 A8 . 4Rl DAl 2 for XS BTR cR -

D) @ik [ — 45 R IeA:

>>> def funcl(a, b):

>>> funcl (x, V)
("new-value', 100)

a = 'new-value' # a and b are local names
b=Db+1 # assigned to new objects
return a, b # return new values

>>> x, y = 'old-value', 99

JUT- B s W T T 5

®
2) AR R XM AR LR LA, T HARA R

3) JE AR (EIA] BB ) X4

>>> def func?2(a):

>>> func?2 (args)
>>> args
['new—-value', 100]

al[0] = '"new-value' # 'a' references a mutable list
alll = all] + 1 # changes a shared object
>>> args = ['old-value', 99]

4) TR S Y L

>>> def func3(args):

>>> func3 (args)
>>> args
{'a': '"mew-value', 'b': 100}

args['a'] = 'new-value' # args 1is a mutable dictionary
args['b'] = args['b'] + 1 # change it in-place
>>> args = {'a': 'old-value', 'b': 99}

5) BEAE—ANZESLBI APHNB(E:

>>> class Namespace:
def _ init__ (self, /, **args):
for key, value in args.items{():
setattr(self, key, value)

>>> def funcéd (args):

>>> func4 (args)
>>> vars (args)
{'a': "mew-value', 'b': 100}

args.a = 'new-value' # args is a mutable Namespace
args.b = args.b + 1 # change object in-place
>>> args = Namespace (a='old-value', b=99)

JUP- B AR AR 24 B 6 ) N A2 2R A

16
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VR e e P AR o] — M 5 Z A R e

2.2.11 0{F £ Python pEIEFK & ?

PRAPIRPEEEE: (B, S TR . B0, BRBFEEE X 1inear (a,b) fIHR R —
AR £ (%) R a*x+b BOfE. ATDABE I DA A i aa:

def linear(a, b):

def result (x):
return a * x + b

return result

i — A RIS

class linear:

def _ init_ (self, a, Db):
self.a, self.b = a, b

def _ call_(self, x):
return self.a * x + self.b

TEWNFMELL T,
taxes = linear (0.3, 2)
TRt — AN AR NS, #1758 taxes (10e6) == 0.3 * 10e6 + 2.

A A5 SR Bl 2 RS LA iR AC A o (E, TR AT U X S AR A kR Ok I
4

class exponential (linear):
# _ init__ inherited
def _ call_ (self, x):
return self.a * (x ** self.b)

MR AT ABE 2 AT iR RS

class counter:

value = 0

def set (self, x):
self.value = x

def up(self):
self.value = self.value + 1

def down (self):

self.value = self.value - 1
count = counter ()
inc, dec, reset = count.up, count.down, count.set

XH inc(),dec () fil reset () KX NILZFE T BRI ZA R EL .

22, BiEE 17
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2.2.12 fnfa# Python h & HIRF5R ?

— Bk, GO T 2R copy . copy () Bf copy . deepcopy () o« AT XTERHARAT AR #, {HZEER
[ PAIY .

FEGRF G AT RS . BN EA copy () 7k

’newdict = olddict.copy ()

Fedn] LA i) A S A= Al

’new_l = 1[:]

2.2.13 TR BIM RS ES B M ?

XEF A H 2 RSP x, dir (x) KFaR[al— > 5 BRI HE 1 6 35 S G PRI & SR B X
W EPEA PRS2

2.2.14 FAOREBINITA GER TR RE LR ?

WHAKVOEMAZIR, FRRIFATIERGHFR. TEAN L, AR S —DAIRIE R IEAME; def
M class AR ANLL, (EAEXFE T IRER D rRIXTS. %R

>>> class A:

pass
>>> B = A
>>> a = BY()
>>> b = a

>>> print (b)
<__main__.A object at 0x16D07CC>
>>> print (a)
<__main__ .A object at 0x16D07CC>

AR, A DR BANERINE T A ARl 4 AR B ARV, TS Bl A B
KAWL (LA PN TEER E R a 802 b, AP AR E 2 1 17— ME.

—BORVURA S BAZ A A “HLE” FREEI AR BRIFRRTES SRR N R, tHBUXAER) )
R AR A 7 T RE S A A

1. comp.lang.python #1, Fredrik Lundh 7 [a] 2 AR A T REIN 4 2825 i — DR S L -

B 2B LS00 SO 4 T N — R T (R1%) 1 E TR AR IR E 0407
R PTG LK IR RIS () IR
IR ($45) -

------ HHARAR Z B E A R 2 2 7 BURA A 24 T A G 1350 |
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2215 ESEHFNMERRTA
1Z57E Python HURNZBHAF. XAl

>>> "a" in "b"’ "a"
(False, 'a')

M TS AR AT R Fah N MR 2 AT, PAEACE & SO 24

("aH in "b"), "a"
MAZ:
"a" in ("b", "aH)

XA IR AT (=, += 45) RULFREILL . ENEAREIERIZEAT 2 ETE ) T TR 2 AT

2216 EEE5EC W ZBEEFEMIIRTA ?
A ANVEEIT:

[on_true] if [expression] else [on_false]

x, y = 50, 25
small = x if x < y else y

A& Python 2.5 5 ABLTEAZ AT, WA B 2 3 s 54T

[expression] and [on_true] or [on_false]

SRIM X ﬂ“ﬁﬁ(&#?fz‘ﬁf&, 24 on_true BAG R RABRME I & 45 BRI &5 . BTPA, T ... if
else ... JEXB@aELT.

2.2.17 E&BILLA Python RERIEMBITIER?
APA. JHHZTE lambda R4 lambda KEIW . WSHLA T =12£ B UIf Bartelt ()75 B :

from functools import reduce

# Primes < 1000
print (list (filter (None,map (lambda y:y*reduce (lambda x,y:x*y!=0,
map (lambda x,y=y:y%x,range (2, int (pow(y,0.5)+1))), 1), range(2,1000)))))

# First 10 Fibonaccil numbers
print (list (map (lambda x, f=lambda x,f: (f(x-1,f)+f(x-2,f)) if x>1 else 1:
f(x,£f), range(10))))

# Mandelbrot set

print ( (lambda Ru,Ro, Iu,Io, IM, Sx,Sy:reduce (lambda x,y:x+y,map (lambda vy,
Iu=Iu, Io=Io,Ru=Ru,Ro=Ro, Sy=Sy,L=lambda yc, Iu=Iu, Io=Io,Ru=Ru,Ro=Ro,i=IM,
Sx=Sx, Sy=Sy:reduce (lambda x,y:x+y,map (lambda x,xc=Ru, yc=yc,Ru=Ru, Ro=Ro,
i=i, Sx=Sx,F=lambda xc,yc,x,vy,k, f=lambda xc,yc,x,v,k,f: (k<=0)or (x*xt+ty*y
>=4.0) or 1+f(xc,yc,x*x-y*y+xc,2.0*x*y+yc,k-1,f):f(xc,yc,x,y,k,f):chr(
64+F (Ru+x* (Ro-Ru) /Sx,yc,0,0,1)),range (Sx))) :L(Iut+y* (Io-TIu)/Sy), range (Sy

(FItgkEs)
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(£ LT
)))) (=2.1, 0.7, -1.2, 1.2, 30, 80, 24))
# \_ /N /] / |__ lines on screen
# 4 %4 / / columns on screen
# / / / maximum of "iterations"
# / / range on y axis
# / range on x axis

HAEAER K, B4R

2218 RWSHIIRPHMML (/) BRTAEBR?

RS ESIR TP EZ BB S R IR ER S . (IR ERS B &IJBTH% PR e %
xﬁﬁﬁhﬁﬁ/ R, SHHRSETENN uﬁﬁﬁﬂiﬁﬁﬂ EZ. B, divmod () 2R ARAE
PR BRSO X R

>>> help (divmod)
Help on built-in function divmod in module builtins:

divmod (x, y, /)
Return the tuple (x//y, x%y). Invariant: div*y + mod == x.

1RSI FR B BHLEWRE W ESER URMGEE S, L, M 7S HA M divmod O &5
o

>>> divmod (x=3, y=4)
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: divmod() takes no keyword arguments

2.3 {FFFFER

2.3.1 ynfa4EE 7S # mlF0) i HIEER 7

TR E — A \SERIES, WA A HEZ BTN — D F A — NG ECR G TR 0" fEN RIS . B, 2R
7" WO /NHER 107 (- HERTEY 8), wibi A

>>> a = 0010
>>> a
8

TNt AR . A N B — B — A NG ORGP RE X N
BRGNS . Bl ﬂnﬁ Python f#RE 4 A

>>> a = 0xab
>>> a

165

>>> b = 0XB2
>>> b

178
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2.3.2 Att4-22//10 5RE-3 ?
REZRAIELD 5 JMIERS 5 8 WRARARZEXREER, H B OGS

i= @ // 3 =3+ {13573

B2 FEBR b ) RS . C [RIFEEORAARF—2, - HmiFaEmda 1 // 3 S RENFEMf L ¢ 51
—[EﬁL:j l —_‘ﬁo

X Los 3 oRUE 3 ATERIN SRR FRAER /DK, T 3 N IEEMERNEEE Z, I BSLhs BT
Rk 1 5 7 MEERN >= 0 SFEAHAL. WRIAEREN 10 B, HAR2 200 /NG ZJLEF? 190 %
12 == 2 @A MK 190 & 12 == -10 MELSIEIMIIFE.

2.3.3 A BFHRERAHF?

SEFECBC, T ER int () RAMTESS, B0 int (1144") == 144, M, T float () %
Wk iF 580, Bilhn float ('144') == 144.0,
BN, X E SR B e T R s, I int (10144 ") == 144 int ('0x144") &5|%

ValueError, int (string, base) #3325 “ANTESEFE @ik H g BEE, FlUN int (1 0x144', 16)
== 324, WRIEEHEECH 0, W Python FLNIMSET-: w400 Fm Nk, M0x" Fm 175kl

WURAR R A AT R R, WAEE A N E R eval (). eval () MBELBREIF HA L4 MR
BN TTRE S N BAT VR B Bl ROCR Y Python ik B, AR DAL A __import__ ('os').
system("rm -rf SHOME") iXWHMERARIIR H .

eval () I HARECF MM Python FibzURICE, XFE eval (109") K& SEuBER, BN Python A
SR HE B L2070 CO” BRI

2.3.4 IAHRFRBHFTIE ?
BIANEENGEL T 144 SR30 R AT ERC 1447, AT B R B 3 st () o QERARZERIR N T il s\t il

B, AT N E RS hex () B oct () o MAEH AL, 1525 A f-strings fl formatstrings %5 /NA7, il 40
"{:04d}". format (144) A 10144 1 "{:.3f}".format (1.0/3.0) Ak '0.333",

2.3.5 IS FFFER ?

TeikiB ek, PN PR IR AT R . TERZECFOLT , AR 2% AR R A5 Rl o KA i — D AR
H2, ARARAREE— AT DUSHIE L Unicode $irIR 4, WIS io. StringTO IR array #ibk:

>>> import io

>>> s = "Hello, world"
>>> sio = i1i0.StringIO(s)
>>> sio.getvalue ()
'Hello, world'

>>> sio.seek (7)

5

>>> sjo.write ("there!™)
6

>>> sio.getvalue ()
'Hello, there!'!

>>> import array
>>> a = array.array('u', s)

(Rt
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(£ LT
>>> print (a)
array('u', 'Hello, world'")
>>> a[0] = 'y’

>>> print (a)

array('u', 'yello, world'")
>>> a.tounicode ()

'vello, world'

2.3.6 WAERFHFRARRBTGE?

ECEZ ik SCRIL STz

o FUFROMMEE SR B — AR AT R LT B BB L . X I R BT EAF R A S RS R
—F X TR AR F B case Z5 R 3B 47T

def a():
pass

def b():
pass

dispatch = {'go': a, 'stop': b} # Note lack of parens for funcs

dispatch([get_input ()] () # Note trailing parens to call function

o [ NERE getattr ()

import foo
getattr (foo, 'bar') ()

TR getattr () ATAEMASR, WHHFK. LKLp. HRESE,
TERRERE P 2 U T XA BT, Bl

class Foo:
def do_foo(self):

def do_bar (self):

f = getattr(foo_instance, 'do_' + opname)
£()

e il locals () B¢ eval () KA H PREA:

def myFunc () :
print ("hello™)

fname = "myFunc"
f = locals () [fname]
£0

f = eval (fname)
£0
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WE: W eval () BT HGR . WERRBEL N EEFRFRRNE, IR RELE AW AT A
AR R R AT AT

2.3.7 REA S5 Perl iy chomp() FXMFHZE, AFMFFFBRPRIBRERERITH ?

A s rstrip ("\r\n") WA S BIORBIMER A BHATRF, AR bR 21 . AR P AT
S R AT, HREAIAZELT, WA =S4T AHA T4 -

>>> lines = ("line 1 \r\n"
"\r\n"

. "\r\n")

>>> lines.rstrip ("\n\z")

'line 1 '

T RAE U A7 ORI AR B, BTDABEA] s . rstrip O XA X TARSR YR

2.3.8 & F scanf() = sscanf() B4t R4 ?

BEA AR B

X1 B S A SBATT Bl (R IO MEE 2 M EARF R AR split () R ATNAEIRIE A PAZSAE 43 bR
BRI, SRIEMEA int () 3 £loat () FFFR TIERER FAF RSO EE . split () CRF3ER) sep” T
%, T BT ST AN 2 B AR ) 15 250 o

PATHS IR A ST, IENIZRIA A C K sscanf () B, WHEEAIEMES .

2.3.9 ’UnicodeDecodeError’ ’UnicodeEncodeError’ iz {t4oaEB?

T, unicode-howto

2.4 thgE

241 FPHEFKET . ZINAINREE ?

BT, ORI HE, NS TIRA T R R R S
* A[AHY Python SEHLEAT AR FMAYHERERS . A FAQ H HEAFEH)ZCPython.,
s IOATTRERERIE RGN S, JEHZAERIE 1/ O s AT .
o EIRIAEATARS AT, BIRAR BT PrPURE (25 profile Bith).
o G EEE AR SRV AR RGP IE A (S timeit BR).

. ?%ﬁ'l@;ﬁ(ﬁﬁfﬁ%%l/\K%%ﬁEE%%ﬁE%*EI’JIEUHZEﬁ7 A RAFRAHEE R Gl Bl s e
fAR) -

TEEALE, e Python YA MR LZH 15, PAR&—L8n] DU B AT #5232 (X1 RE K1 1A — g s ) -
o MR EE R (BCEBCHFEIRREE) AT AP A H 2l e A0S (o A SO A 3 15 o R B A Ak o
o i FIERAIBERESSH . 2% 308y bltin-types Fl collections fRbk.
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o UPRUEPERR PN TIATHLLEAER ORI, FTAE OSAERRELRUE) HLAEAT REHR th A AL T (7 S R
X C i SR, BIATNE RO — 28 R, KRR, BN, R 1ist.sort ()
W EIEEM KR sorted O BB THIT (F XEERPBMIERRBI, #5217 sortinghowto ) .

o TG ) 0 3 ) B 0 G 2 A SRR s A T DA, AR PR A1
VRIV %o FERN SR, R @ AE NI RESO R RTE AT (Rl R ok ] S A AN RIS ) o

UNSRARE 38 F 40 Python FRvFRYR M, AR A —L8 THATPALEARGERS L. BN, Cython W] AKFREHLE I
¥y Python fURS A A C 97, IF HAT ATEVFZ AIFAY-F-& L. Cython R LA 4wik (FIR]iEmI2E
BUERE) ORI BT RS T I AR . AR C AR REA R L, WALABAC 5 C ¥Rk,

S U
LI PEREHL R /) wiki TUTH .

242 BENMFHBEERE—ENRBUNRERMTA?

str Ml bytes MR AN, KILR 2 A R AT, ORI e A — i
Go FE—RIET, SOzt S TR R 007

RERZA str MR, WHEEFENHRZFENIA—MIIRPIAEL BTN str. join () ¢

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(%~¢é@ﬁﬁ%%mﬁﬁ%iosunmm)
PR LA str W5, #IUEHAKIERE (+=12584F) VB bytearray X4

result = bytearray ()
for b in my_bytes_objects:
result += Db

5 FF3Il (h/FIR)

2.5.1 INMAFESTA TR Z ELEITHR ?

FAIM) RS tuple (seq) APRHMEREIFS (ks FRRAT R ERNTSL) Hedie ok BA HH R HES I 0 A1 ) 4% H
RITC4
B4, tuple ([1, 2, 31) 774 (1, 2, 3) i tuple('abe') 724 ('a', 'b', 'c"). WESEH
—NICH, EASREEIA 2R B [ —X 5, Jﬂﬁilﬂ%ﬁfﬁﬁZE%/\XT%%E‘%JTDQHHTHE—I i AL
tuple ().

FE ) v 4 11st (seq) ﬂﬂfiﬁ?ﬁmTutﬁ%ﬁ%%ﬁwﬂmaﬂﬁwu IFﬁT“EI’J*El_J Hka . B,
list ((1, 2, ) PR 11, 2, 3110 list('abe') %4 ['a', 'b', 'c! ﬁu%f%ﬂw—/\ﬁu%
BEafg seql: %BH@J@~ as.uzlio
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2.5.2 HARGHFS?

Python J3 41| i i IR B E AP 5 BFR R 515 . MTIERUT S, 8B5S R 01 1 AR AFS, ik
i, MT TS, BEE TSR - MBS P58 -2, KIEHE. FTRAACH seql-n] BEAHY
F seqgl[len(seq)-nl.

@%%ﬁ?%ﬁﬁ%ﬁﬁ@o%mshﬂ]%%ﬁ?ﬁ$%ﬁﬁn*¢$ﬁ7ﬁﬂ%%*%%ﬁ@?ﬁ%*
RRHRATAT -

2.5.3 nfaLAE RBSIR RIS KT 7
f§if] reversed () NERE:

for x in reversed(sequence) :
# do something with x ...

XA URERE RS, T b — A S ) I ) AR DA TR AR

2.5.4 H0fa MBI H B B E 1R 7

A RIAT IR VF 2 0T IR R HE . 7217 Python Cookbook:
https://code.activestate.com/recipes/52560/

WEREANEERHFIIR, W0HAETHEY . RGN IIFR R, BRI

if mylist:
mylist.sort ()
last = mylist[-1]
for i in range(len(mylist)-2, -1, -1):
if last == mylist[i]:
del mylist[i]
else:
last = mylist[i]

RS R P CRA AT AR g (R0 EAT TR R hashable ) , X380 H 2 R

’mylist = list (set (mylist))

RPN R R, NMEREE T, AR 251 R

2.5.5 nfa MFIRPHIBR S4T30 ?

PRI I, — Pl RERY MO BCE IR S5 1 R T R ik A, (HUR S ) th S PR ) B0 R A T
P R A IR RO TR B ARSI 7 =5

mylist[:] = filter (keep_function, mylist)
mylist[:] = (x for x in mylist if keep_condition)
mylist[:] = [x for x in mylist if keep_condition]

) e 5T R e R
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2.5.6 t0{g7 Python S EIEE4H 7
{5 ) 2%

’ ["this", 1, "iS", "an", narrayn]

SN FAENS B 2B TT A2 T C B Pascal £41; EEIXHIET, python 51 A& 142 A FZFEBUAIRT 42

array BBGATRIE T OIHE A R ORI E R B 5, (HENRTIEZ ISR . E2ER, B
TY A JRIE E ST BAT SRR S i 4544

BLPREL Lisp FEU0 5128, 0T ASE I JCZHAR Y cons BTG :

lisp_list = ("like", ("this", ("example", None) ) )

R FE A AR, W] DA A e 4. X BUBCHUL lisp car 92 1isp_list[0] , MLl cdr ()2
lisp_list[1] o FAGTEVRHAE BRI ERIRMEA XS, PO EEH AT Python 5121152

2.5.7 W BIBSHTIR 7
AT Rl s A R3BRE I 2 A KL

’>>> A = [[None] * 2] * 3

WERARATENE, FERZIEHA:

>>> A
[ [None, None], [None, None], [None, None]]

R, BIRGH—TUR(ERS, SFEINFEZ A E N2

>>> A[0][0] = 5
>>> A
[[5, Nonel], [5, Nonel], [5, Nonel]

HA i AET M~ X9 RSATEE B A2 0l R A, e R0 BA X R . *3 Gl T
JER T B2 3 AT X ATRBEE LA TIA T, @WE—E AR .

EWPMEE R SR8 — IR KRS, AR5 H AP IO A ) 2ok E 5T

A = [None] * 3
for i in range(3):
A[i] = [None] * 2

ROFERA 1M 3 AR R RIS AYSIZ . Ut T AGE I 51 gt X

w, h =2, 3
A = [[None] * w for i in range (h)]

BCE R T AGE PR B R i ;. o e 44 )& NumPy
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2.5.8 T EHENAF—RIIFR ?
AT DA 5 et

result = [obj.method() for obj in mylist]

2.5.9 At 4 a_tuple[i] += [item’] KERITIMERSIEARE ?
B M A SRS S B SE S, — R IR IS BT E T ML EAF, TR Python thfELE T AS IR ]
AFHFPOR [R5 42 .

LA B AEAT T A Hh i ) AR G 028 B 4 SR Pz ST 1O 17 DU S 3l ST Y, (EAEBEFRATT R
PA List Fll += K26,

UNRARE X

>>> a_tuple = (1, 2)
>>> a_tuple[0] += 1
Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

KAESHERE PR RIS WH): 1 25%5R a_tuple (0] AN, WHRXRN (1), FHFHIGERISR 2, HA43A]
AR AR 2 IREL T4 0 SouRhtRHi s, BN BB S B TR T8 [ X 52

FERJZZ AL, DA ISR A T i) KBS Xk

>>> result = a_tuple[0] + 1
>>> a_tuple[0] = result
Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

T ICALR AT, BRI H5 25 | st
0 R RE S {5

>>> a_tuple = (['foo']l, 'bar'")
>>> a_tuple[0] += ['item']
Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

KAFEE RO NSRIZI, A — N NIZRRES: BRI, (HRUSIMERIEAAR T

>>> a_tuple[0]
['foo', 'item']

B TS, ARFFEALE () R —DXIREI T __iadd AT, ERTEIAT += R {ER
BORA, FHHHR HERE TR AR (0) X T9#0kYE, __iadd_ S THESIK LA extend If
R EZFF . I FHIREATATLAGE += 32 1ist .extend f “PREETT”

>>> a_list = []
>>> a_list += [1]
>>> g_list

[1]
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XA T
>>> result = a_list._ iadd_ ([1])
>>> a_list = result

a_list Ir5| X G EBUE e, 51 HBHE SO SR B U (ESY a_list. WR{EMRAGIRBAZ
e, WAERTIH a_List ZHIBG | I FE-—X G5, (RU5R AL T IR R

P, FERATHICH R B, R B T

>>> result
>>> a_tuplel[0

= a_tuple[0].__iadd__(['item'])
[0]
Traceback (most recent call last):

= result

TypeError: 'tuple' object does not support item assignment

__iadd__ BT, PLHIERGEI T S, (HERA result 80T a_tuple [0] EALAGMAYH XS,
IRV NIER IS = W €2 IS SpTied b= U i DS

25.10 HBEM—1EZ09HF: {REeA Python fi—4* Schwartzian ZF{L ?

ZEAR AT T Perl 41X ) Randal Schwartz, T i it K45 To MU I HEP (A (sort value) ™ 1) B 4 513
TR THET . A Python ) flifl] 1ist.sort () H¥EM key S50

Isorted = LJ[:]
Isorted.sort (key=lambda s: int(s[10:15]))

2.5.11 nfaiRE IR PIHEM — N INRFITHRF ?
FENETECAE R, HERIIRITHIT, RIEEEIRN TR,

>>> listl
>>> list2
>>> pairs
>>> pairs
>>> pairs

["what", "I'm", "sorting", "by"]
["something", "else", "to", "sort"]
zip(listl, 1list2)

sorted(pairs)

[("I'm", 'else'), ('by', 'sort'), ('sorting', 'to'), ('what', 'something')]
>>> result = [x[1] for x in pairs]

>>> result

['else', 'sort', 'to', 'something']

R —H BRI R 2

>>> result = []
>>> for p in pairs: result.append(pll])

WRARGEFFX A A T e, IR A m] B B R X A i A & i T ) 810 et AR, R B2k L
B LR ER WM. A7 B, append () #AELBIEH SN, BRTMHH T Ik
WEGR R AR, (HE VIR /R TR, T HACHH M. 56—, ik result.append” F5 24 /M) &
P =, WA T X 28 o R0 ] S P (T
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2.6 MR

26.1 Htam3?

FBE I P TIIE R QAR EXT R KX FPCUFBASOR RIS ARG, LRI REE T RE TR
R (mtk) M (Orik).

KAl DA TN HANSE, Frz AR (ES), B4R ERM RN, XFEn] DU 4k ok %
LML X R Bilan: AT HEA — Mailbox KERMLMIFEMEA L., BT MboxMailbox,
MaildirMailbox, Out lookMailbox FT-AbFR& R MEFEAG .

26.2 tAaRFE?

TS br R SOP R AT x BRI, EEAROY x . name (arguments. . .) .

class C:
def meth(self, arg):
return arg * 2 + self.attribute

2.6.3 {t4ax self ?

Self 2 77 S — DS EIE AT Bl W FREARRIEANLH] <, K meth (self, a, b,
c) Ebr EWIZPARHN x.meth (a, b, c) ; MTHHHKINERWIRA meth (x, a, b, c) .

BESF A 2L AT k7 L AR P R XAER “self” 2 o

2.6.4 IfTIEENRET HBTELHH-FR—1 36 ?

Al P E KA isinstance (obj, cls) . RATASRAE—TCHTM A E BN E LN NS 26 NER
LA BE— AR SEH], FlA isinstance (obj, (classl, class2, ...)), WAPAMGEIEAXT
S IZL5 N Python PYE ST rp B —ANZRANT4 ) Bilil isinstance (obj, str) B isinstance (ob7,

(int, float, complex)),

HERRZHRRF AL HE R isinstance () o ARRRACITAIIE, IR
KGR NARAESR T SO R EPERERIAT N, AR A X SRR E R T AR W 2.
wn, ARARA — AT LB B

def search (obj) :
if isinstance(obj, Mailbox) :
# code to search a mailbox
elif isinstance (obj, Document) :
. # code to search a document
elif ...

BT RAE A K B > search () 5k, ARIETAMNE:

class Mailbox:
def search(self):
# code to search a mailbox

class Document:
def search(self):

(Rt
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(£ 50

# code to search a document

obj.search()

265 ftamZEHR?
LR PR X RS (WHCH B o RBEAH — AR x I LA E A — Ak 470 o
BTABIE — e, AR ILERSBR T RIS B, R A HAAb I IR AL 4 x A T4

Python %%jf%;ﬁﬂ%%%iiﬂ%?ﬁo B, VARSI T —3, SRMATRIELIT SO, BRI E AR
RS PNCE

class UpperOut:

def _ init_ (self, outfile):
self._outfile = outfile

def write(self, s):
self._outfile.write(s.upper())

def _ _getattr__ (self, name):
return getattr(self._outfile, name)

TEX B Upperout KEHE N T write () HEERH TIZM self. _outfile.write () HEZHIFSEL
TR KGR Il HAh D BRI T EM self. _outfile X4 . Zib/diid _ getattr
FYERSEWN): SR EES% T iR e 255

TR T A DO UL, ZATTTRE S8 S04y 8, YR R e B TR B B TR B B, R
ME X __setattr__ () ¥, H HIZREMBLBU/NOERE. _ setattr_ () MIEASZHRKBM LT AT
A

class X:

def _ setattr_ (self, name, value):
self. dict [name] = value

REH __setattr_ () SKIMABL self. _dict__ RN H S LRATRFRIRET SO 215 IO FRE I -

2.6.6 I MEBE=EIARAESCT AR PE LHIHIE?
P ER super () PREL:

class Derived (Base) :
def meth (self):
super (Derived, self) .meth()

X Python 3.0 2 FiMRA, 0] GEIELEf ] 282 X540 class Derived (Base): ... ZK[W
RiE L, WPAKHTE Base (H Base P—ARYER) hiE LIk meth () PHJH Base.meth (self,
arguments...) . XH, Base.meth @—PMREEM I, FIETRESL self 24
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2.6.7 INfarALRACEDLAEE RS B3k 7

DA R E SRS, TR AP USSR, FRAEREAN P T4 AR5 SR o2 3l 44 A £
?ﬁﬁ%if%iﬁ%ﬁi; RS —T, WRARAE SIS YE (B, Bk FoeRmal ivE) SO, x4
BeIG AR E. Bl

BaseAlias = <real base class>

class Derived (BaseAlias):
def meth (self):
BaseAlias.meth (self)

2.6.8 nfa BIBRFSAKBUBFIRIERTGE?

Python SCHFESEARFIEE A (FE C ++ B Java I9FE L)
XHFEESEEE, RS E M. 2O A, st eI E T A 24

class C:
count = 0 # number of times C.__init___ called

def _ init__ (self):
C.count = C.count + 1

def getcount (self):
return C.count # or return self.count

XFALR ¢ K HE isinstance (¢, C) NHE, W c.count [RFEMIEN] C.count, BiEWic HY, H#&
M c.__class__ [H%]| c FREFHRIER DRIENRFTER.

R fECHENTENT, % self.count = 42 XFEMNIRERFAE self H B FHM P HE 4
R count” PANAH LM AR EE B 40 ER S B IR A PR R 2 RIS, TEIR R AE RIS 2 AN

C.count = 314

BRSO AT

class C:
@staticmethod
def static(argl, arg2, arg3):
# No 'self' parameter!

SR, BRASERS RO B SE B 7 v 1l — ] SR R R g e £

def getcount () :
return C.count

LA PP IRERITERS, DU MG X (RRRCHITRIERD) IR BT
B,
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2.6.9 {7 Python hEHFEFRL (HH%E)?

XSRS PR BB TR, AR REE 5 1 5 IR i e ) R S0
15 C++ 1, REEHS

class C {
C() { cout << "No arguments\n"; }
C(int i) { cout << "Argument is " << i << "\n"; }

}

1 Python #, fRUAZNidn S — MU KL, SEEOASBERITA RO, Bian:

class C:
def _ init_ (self, i=None):
if i is None:
print ("No arguments")
else:
print ("Argument is", 1i)

AT, B R
PRI A — A R SR, Bian:

def _ _init__ (self, *args):

AR 5 3838 T B A D7 4R S

26.10 HE2iX{EH __spam , BB I —/1%XTF _SomeClassName__spam BJ5EiR{S
2.

PARUR R EAT KA Bty “ 447 DABRE—FhE SR A B fay B A 0 77 38 ARy __spam
MFRIRAE (RAHEMADTRIL, BLZRH-DTRL) XARLYPHEHN _classname__spam, HH
classname KRR TATPRTL T RIZH) Y HILR A TR

RXIEAREPRUEAL Y : SN 598 ] PATT )7 _classname__spam” J@ Pk, FAAASR(H AR R __dict
Hal L. 12 Python R 53 MAHRAN il X AP ALAT 28 44 5 o

26.11 XEXLT __del__ 7%, BEMBRMREEBEAE.

XA LA AT RER R A
del 1BAAR—E WM _del__ () —EHEBDMNZM5 T, R G B8F, 4R
_del_ ().

WARFAREE SRR (B, S TZEE — NI, B LGERE — A TRIRGR) , 5]
TR GE AR 2R 1122 . 45 Python /R 25z /T — MNEZORK X AL G, (BAEBIRES 05 L
HEG, MIRNESS T REFE BRI SE T, B __del () FYEWRESHEA T AN FEHLAY i) 958 i .
PO FE—A M, 2AEE AT ER . TR E, Mg __del () BEPITIT 2R, BAR]
PAIZAT gc.collect () Romil IR, (HAE—2BRSHTEIL T, XSAGEA 28 NI

RAEH RIS, HEXNSR EE X—N B close () HEMELE 22 5T BNRE—IMFFEE.

XA close () JryEm ABBRIIMERS 1A 7 X R @ k. A2EHEMM _del O Wiz __del ()
P close (), JFH close () REWHPRTT AR IR —XI R 2 UCHBI ] .
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7RGSO T 2 ] weakre f BB, IXBIBFLVFEHR A X G A S IS R Biln, B
AR R AL ARG N E R S50 (R GRS

RJG, MR __del () WEBIESHE, SAELINEITHE sys . stderr .
2.6.12 fn{TiRELE FESEBIRTRSEBIRIFIR 7

Python RPRERZE (B8 EAL) WA LB, GRT DA RIS s B TR, DAE I PR B > SE Y 555 |
BN FARER BT A S0

2.6.13 Hfta id() MEREERTEH—H) ?

id () R E—AEEL, AR R A A R N ARIE @ ME—R) . A7 CPython ", RN R A A A7 HLIL
P A S EAE N PR R 2 )5, T — S QB B R e N AT AR 2 XA i T
ey

>>> 1id(1000)
13901272
>>> 1d(2000)
13901272

XA~ id J& T2 BIAYE R BN 5, IFEPET 1d O PR EIIER . 200 PR B AR id X5k
TSR, W RIERHERA R — 5

>>> a = 1000; b = 2000
>>> id(a)
13901272
>>> id(b)
13891296

2.7 EIR

2.7.1 nfagIE.pyc X ?

B MR R F AR (B0 E 2450 B 4 SO 3 S TR SO HE ), HETEXT Y. . py SCHERTEE H %1
__pycache__ FHE NMIE-MECMIFRILN . pyc XM % .pyc U SCHRA L350/ 5 %
M. . py jC#F%*H)IﬁJ, FHPA cpyc WIEZE, HEESITNEE T AT R E python “HERICRS IR A . (P
%1, PEP 3147

TR oy SRR AT RE R PR & A 2 TR SO H SRAFEAUR 8T, XK __pycache_ - HRILEM
B, 2BV, WERARAHRE— H%FEHF%U’FIJ?{EM% P B0y R Is AR P AT R & A= 1), i Web
55 25w )E T X A o .

4 dE % B 7 PYTHONDONTWRITEBYTECODE ¥f 3% }z% )4 AR S A B B H H Python E.F 4] 2
__pycache__ T HFHKE i E A%+ H %I 6E (* M. fEiEas %65 ) mdatss A ah . pye 3¢
14,

TR EHIBATHY Python IR ARHAL N A, WILASAIE (pye SC0F. B, WERIRA — A2 gkt
X foo.py, EXFATH M xyz.py, BIRETT foo B GHTH AL umf4 python foo.py),
MR A xyz Gl —A4 .pyc, HHN xyz BESFAR, HASHN foo | .pyc X, FH foo.py NEH
AR
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WERARTTEN £oo B . pyc IR Z R ARIBIRAIE . pyc UF—ARAT A py_compile

Hl compileall bk,
py_compile FHREENS T giidt L mibith . — Bk R 2 B AME HZB Y compile () KL

>>> import py_compile
>>> py_compile.compile('foo.py")

XK cpye XHEHAYE foo.py MFENIE FH __pycache_ T H (SRt ] DA ml ik 241
cfile REHIZITHN).

YRIB AT DA ] compileall fbk H s i%—A H sl A H s FARTE SCF. BARME AT DARAE @ 4142
INFFHIEAT compileall . py HHR MU £ Ei41% Python U H Bk 1%

’python -m compileall .

2.7.2 IfaR B S RIRIR B R 7

RN A A TUE L4 JmAE i name_ REIH CRUBRAFR. WEREREDS '__main_ ', FEJP
R NlAIZS T, WE, dd e AR R G ST RIS B, RS A _ name_ 2
Ja, ARETZ IR A

def main () :
print ('Running test..."')

if name_ == '_ _main__ ':
main ()

2.7.3 IAILERBESA 7
fBBL A A PR

foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

] R I DA T AR 2B R
* HIETFA foo
o QIR T foo W43 4 Ry &
» foo Y HFIFITIHIIAT
e foo 5§ A bar
o AT AT bar 1754 A8 &
* bar H4iFI IR T
* bar FA foo (i&jg—=#Hff (no-op ), HNCZEA 44N foo HYKILR)
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¢ bar.foo_var = foo.foo_var
RIE—HRMT, 2N Python iR A ik foo, T foo (14 R AR 2 2511 .
BRI import foo , REZEHIERR/NMH PN foo. foo_var I, A LRI,
XANEEA (D) =Rl RO .

Guido van Rossum B from <module> import ..., H¥rgREBIERET . &R B
AR IR A AR Bl B R L. X B IR AR T ARG A <module> . <name>

Jim Roskind ZHITE A M 422 DA 7 SR AT 20 5% -
o i (BRER, RERIATRE S ARERNE)
« BNEIH
s WA (BRENBAME GBI 2R .
van Rossum ANEWGXFI A, B FAMITE—AFEERH, (HXFhr Emseam a2k,
Matthias Urlichs Z i RS, DA EEATRERIHTT A
X SEfE T FH AR EHEF .

2.7.4 __import__(’x.y.Z’) iR[B] <module 'X’>; d0{a5KEL z?

ZEMA importlib PR HEEL import_module () :

z = importlib.import_module('x.y.z"')

2.7.5 HHHEETSFAIHERAEHFEANEH, IETXLFTETRER. AtaZH?

H TR —EE RN, Python fUFESH — P ABSRISEEIB BRSO R AN, fE— > HIFS R
AR H, BRI P AR R AR, I8 2 BARE TR BT IR AT 22 U . 00 i i i3
I R, AT DA T 4

import importlib
import modname
importlib.reload (modname)

el EMEORANE 100% 77 To—2K o FRal @ el S an T i A pd

from modname import some_objects

REAREE G IHARAS I S AR R o AR 5 380 S, WIS & OB A YRS B ABE AR 38 3L X T RE
FEOAUNFET N

>>> import importlib

>>> import cls

>>> ¢ = cls.C() # Create an instance of C
>>> importlib.reload(cls)

<module 'cls' from 'cls.py'>

>>> isinstance(c, cls.C) # isinstance 1s false?!?
False

UERATED 2RI G/ “AiiR”, BN A ol 2 Py
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>>> hex (id(c. ))
'0x7352a0"

>>> hex (id(cls.C))
'0x4198d0"

36
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CHAPTER 3

T £ E DL a) @

3.1 A1t 4 Python fE F4et R 53 4HiES) ?

Guido van Rossum Yyl g HEREA T/ AR OOHE, FF B 1% 1 Python AR JF TR IHNE . KZBALE
— B ] e R XA e

M T BATHUREHRSE S, AT A B 7 415 N R85 Z AN AT B /R C RF S il 3 BoX
FEA A B

if (x <= y)
X++;
Y——s
z++;

RN, WY <+ 164, BRSO ARmE. IR AR FE 1 C B A&
KINAITEE, HAERARE < > v, v BAEED,

RIS TR/ SRAE S, DA Python k78 5 % AR SRt ge . 75 C r, 4550l DU 2 R R RO (08
g%ﬁﬂﬁ?%ﬁﬂﬁﬁﬁm—ﬂmwmﬁ@,%ZE%@(&W%K%%)%~%N%N,@i@%@ﬂ
HOREE,

VFZ OB ARERF T AR/ S5 A5 B 47 o XA AN K, IR 3R TSI B 5 R], SERF M AR
PEFPHEAT AT T . FIARRS 0L, RBRZ0E & — s (40, 20--30 7). 20 47 Python W] PASE AL 20
11 C R TAE. XAMBCRH T AT HR/AT RS - B R R SRR 2 Hoh i R - (B 45k
BT iEREEaR .
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3.2 At AaEENEREREEIFEMER 7

WA N,

33 AtAaFR T ERER?

I RE P PR e S N R S [N

>> 1.2 - 1.0
0.1999999999999999¢6

7t HikJyik e Python Hf—> bug, HIEAJRXAE. X5 Python KANK, 1MT-5 )25 UM AL PILPE 8507
RETKR,

CPython 1) float KA C IEFHY double KAUPATIFME. float WRIERARIERNEE (HHH
53 fir) FFAEE—BERIF AL, T Python (1) C 4845, 115 5 (0BT Ab PRAs b B RE (L BURATIE KB
REWRE M AISHIN T, Python AT ARMTHZRATHIIET . 14 C Al Java,

VFZ n] AR A 2B 2R e AN B B R R . B, AER A A R IR G

’>>> x = 1.2 ‘

{‘jéx RS TEERIME 1.2 AEEED) riE, EATE%STE. EmPLIEE F, SCEREEm
£

’l.OOllOO1100l100l1001100l100l1001100110011001100110011 (binary)

B R - A

’1.1999999999999999555910790149937383830547332763671875 (decimal) ‘

S 53 (0K BER Python 1 BRI T 15-16 1/ NERIR B -
ZORIFHESEREIOARRE, 1S Python HREH Y ¥ mFA—H.

3.4 Aft 24 Python FFFE8REART[ER) 7

I

—ANRVERE: WIE PR AR, BRERAT ATERE N E A RE S W, I HAF T RO E A
. Xt ORI 2 8] XA B P 22—

H—ME G, Python g FAF LN SHCT— A “HA” o ALMIEIEEA S0HE 8 N HALE, 1E
Python w1, ALABIEERA SHF 74551787 HRCH HAAE -

38 Chapter 3. &it#055 5% I 6 RE
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3.5 At aMAEHEEXLTEAPEXFER “self” ?

XA T Modula-3 1575 . T 2R A ERAE 2 IER A .

E% TR SR, R ES LGB A R A . B3 self. x B self.meth () WJPATE

FEHERT, BPAEGCORNARE A E L, Wa i FSEBAs s . 78 C++ 1, TMLQ@%’PH%EE%%%%U
Wi (k4 /s AR e 5 iR 1)) —(HJ27E Python iy R AL BB, T A £ 4R 28 A Rt
FE o 28 C++ il Java Rt Al ZoR SCHE MR A oo B2, PRt Al g A S 5 TR

HWR, XERE RS G| SO E R HZ T, ATFERREE . 76 Cr+ 1, AR ARAR S AR IR AR 2
ESEEPHTYE, RUAET : : BB 4F - % Python F/RA[PAZRE baseclass.methodname (self,
<argument list>). XXF __init__ () F¥EIEFEAE M, Rl e IRE BBy R A 24 W 2T
V&, A PAREFR I = B2 VR
wJE, B T AR RBE A EERS: ST Python HiYEilAR R (MR E L) TEREUA PR E AR LA &
Of HEA WA b2 R) W, 3B AR SRR — MRE R N T AL AR S A 2
— AR AR R, Bl i EEE I (MTFRCRIER ) o C++ il AR R — 5, {H2 Python 3% F
E, SO TN HPE A BB 20 self. var RIEFHBEDL TIXAN A 2L, X
T LG, UAME self.var MHEX I ENEREAERE AR5 A LB R LG H % #h)
T, JREBAR AL AR B ATAE T AR A 24 25 B, 875 Z45-9F Python (i F W6y 44 251H] .

3.6 At A geERENPME ?

H Python 3.8 JF45, VREEME|AY!
MR ek A BRI AT = ARk Sy s B

while chunk := fp.read(200):
print (chunk)

HZ 5 PEP 572 T NS -

3.7 %1t 4 Python MR EeThEE (5140 list.index()) {EHAAERSIH, mMHE
fbThee ({5030 len(List)) {&FHFRL=CH ?

1E 0 Guido i

(@) X FHAEBAE, RIRFORIE SRR 5 3L - i (R AR ) mREes P ISAR

g, WRAEL e BT B S8 AT ICTR . U — T 3RATHRF x*(a+b) EXFERY AT N

x*a+x*b A GREEE, PARAEIEG OO Ao IR FHR i A il R B

(b) 2 BEEN FA len(X) BIACRBIN , AE E2ORARIAFRPIRYKEZ . XA IFFRATPICRS: 4580
MR, RO A S M, PR xlen() I, AE ANE x R LBLEE LA R

sE R MEATRIE len() FRATRIN A AT 30 LBUMSAIZEA getO Bl key() J7ik, B A2
PRAYZEA write() J7IAIT, FRATE/R S REI N K.

—https://mail.python.org/pipermail/python-3000/2006-November/004643.html

3.5. AftawMEREELFARPEXER “self” ? 39
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3.8 Aft4 join() B—NFHBHEMAZIIRITHLE?

M Python 1.6 J¥tfy, FAFHRALRF R HAGRIEIS Y, YPSITTiRRS, BT AR AR Dh e S5 1R 4 i) String
*ﬁ%%%i&(ﬁﬂ‘%ﬁtﬂﬁiﬂﬁﬁﬁﬁo REGHITE P RSO 2%, (HOPAE— LRy RS AT R —
sk

n’ ".join(['l’, |2v, l4l, '8', '16'])

ERR:

"1, 2, 4, 8, 16"

Sl P A A3 T £
SRR BT ER SO (String Constant) 7 BRI TAER ", AR RLYFIE, (H1R545H
SR R AR AR E S SRR I A AR b Ao VR A Bk, WUV 2R E B (e 3o I
RATH -

A RGERRRENG . “Fe bR E R RIS B R B R, RN A
o HTFHEFERE, 8 split O Mo FRERTENTEAS SE, FAEXMEL T, RE5EF:

"1, 2, 4, 8, 16".split (", ")

SR PR SORRHE S, TR ]l 45 5E 70 B AT 2 B 1A (BTEBOARE LT, IR HERE S ) .

Join () EFHHIIE, FINTEM BN, G TR 2R AR, AT
A E e WO SHT DU ARG SN RIN  , AH6 E O s X FERTR%, XTSI
PR G AR

39 REASR?

WERBA T K55, W try/except AR o SCbr B RH 2 53 5HHY . 1E 2.0 ZHiHY Python JiCAH, il
XA A

try:
value = mydict [key]

except KeyError:
mydict [key] = getvalue (key)
value = mydict [key]

HA SRS dict FEATAMTI AN A key I, XAH T ARAZRXFERIE, ARE0E B IR A A -

if key in mydict:
value = mydict [key]
else:
value = mydict [key] = getvalue (key)

TR FPREE IO, AW DA value = dict.setdefault (key, getvalue (key)), {HEj#EZ
WM getvalue () BIETEE, KATERTATEOL FERS BT AL o

40 Chapter 3. g itF0/7 %% R o &%
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3.10 H{t4 Python thiEF switch = case {§4) ?

PRATDAE ST —Z N if... elif... elif... else. WS SERHUXI TAE. ¥T switch iBAERC LA T
— SO, (H AR R A A S AT R T R s A . A R SRR TR R B Y HPRES, E S H PEP
275,

X KR T e AT e R A DL, W AR — A58t o case (LML) SER T A R . BN

def function_1(...):

functions = {'a': function_1,

'"b': function_2,

'c': self.method_1, ...}
func = functions[value]
func ()

TR IrE, TPAEE M getattr () WERR AARE SR I BRIzt L :

def visit_a(self, ...):

def dispatch(self, wvalue):

method_name = 'visit ' + str(value)
method = getattr(self, method_name)
method ()

WO B AT, BINABI ) visit_ o QSR EAXFEREIZ, WIRERBAZEENIE, BlE
PSR X5 AT AT 53k

311 BEFAERERPENLTE, MESRBSETRERSNSES
BLg 7

B ORSER)Z, MRS 4 Python MERRMUERS 2 /0 —4> C Hitit, LA, $7fnT DAREI []35 Python.
L, — e TR B C AR .

HS 20 SIafse, Stackless Python f—NSE HUFBO TR IERS, T DAk C Hitk.

3.12 Attt 4 lambda RIZAAFEEBEED ?

Python f1] lambda kAN BEFL 71547, K4 Python [HiEYERE ZL A BEAL PR S AE b N BRI iE ) . SRTTT
1E Python H, X FfAN@— N EW A, 5 HAES I INTIsERY lambda 32 5OR[H], Python [¥) lambdas -
e FhELOAT S, SRS R B

PR 22 Python H8E —2%F 4, Wl AYEAHBE R AR, BHtL, (fF] lambda 177 i A SO pR R
ME— It SR ARAN TR EN pR A B — D AR - X g — DL T R AT 4 (5 lambda A0 AR B x5 258
SEAFHIA]) 1) JRAs !

3.10. »{t4 Python % %# switch 5} case iE4) ? 41
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3.13 TILLK Python 4RiZA# 28K, CHHMETH ?

Cython K7 A n] By R Python BRI A% 2 C P . Nuitka j&—-f Python 4 il C++ {UR 7%
Gy, BAESCRPERERY Python 157 . BE4IFM Java, n[PA%IE VOC .

3.14 Python IN{EIEEHN%E ?

Python 774 B AT BURT 5L 8. Python [ARHESEBLCPython (51 T HORAE A W Y5 RS 5, F0l
JH 5 —RILHRRUCHES | IORER, 2 S SAAT I ERAS: I SR R A RS W] U7 I B A AT B T LR R . g A8t
BT PATESR I RBGEIAGE 5 B AL A 2 R R 4

HZ, HARSIHL (A Jython B PyPy ), ) W AMKHUARRIRIHLE, 405 A ry bt micas o dnRARAY Python AR
WHT 5 TR B AT WX AR 57 vl e x5 80— LRl i R A P A

fE—2% Python S8, PATR AU (7E CPython H TAERIRYS) WIBESHFE/I S FHIIAST:

for file in very_long_list_of_ files:
f open (file)
c f.read (1)

by b, ] CPython 5| HITT BN R BT 58, BRASHIRAERY f #R S KPR — S0P SRT, X240
[ GC, XEESCAFXI G RELAAR AR ] 1B (RTREARAS A el ()b ) wioliedle (RO
ARG S AT ) TALAT python SEELAGAUTE, IR S8 06 PHAZ SCPF i with 1545 Joi€ WA BT S 40
i, XA

for file in very_long_list_of_ files:
with open(file) as f£f:
c = f.read(1l)

3.15 At 4 CPython R {EHERSRIMIREIKF S ?

FidE, SORE CRRIERFIE, MR RERSHL. (R0, JATIE Boehm GC JF. BEET X 5 HHILFH (1
ARFATE) MR, TR FRBIN, (HAR5EEIN; Fik Python (T, 0L
BT

24 Python fix A 2| HAB R H AP H Y, A5 GC s h—AN A8, FEJS7 ) Python H, W] DA GC Rt
B A AR 1 1Y malloc() il free(), ik A Python N HARF W EA A € A & malloc() Fl free(), Al
AENZETE Python ), PIFE, CPython W] DATEAfiHhSZ P malloc() Fi free().

3.16 CPython BHEt At AFEBAREAE?

24 Python iB I, M4 R4 45 ] Python LRG| H IXTGRIFAS BB BRERC . WIERATAENGERS I, W] g
R X RIS C PEAr LY 28 P At 2 R AT RERERCRY (1 AR Purify AL T H SHIZEX LN ZE) . (HIE,
Python 7£31B H & PR P9 A H 2l S A X 42

AR B ) Python FEREHNMBRFELEN A, T atexit BEHGEFT— 1 e%k, SRHIMERIXLENZE

42 Chapter 3. ixitF055 52 I ol
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317 Hit4F B TEANTIRMIELE 7

EIRPIRMICAAEVF 2 T AR, (BT D7 Al 5 e se AR . aTRAA A IC4124{bl T Pascal id
s C 4545 BT XARI/NES, WA AR, AT — BT Bt B, #RR
AR BRIE BN A B = AN AL

75, AN EREEHANEF PR e TRA ARG S, e REEAHFERNRR, If
HIBA M. BN, os.listdir ('.") RIFIR L F]HRFR SR TR EFIZR . a2 H R T —
PHANSCAT O I H AT B B R RS 5 A 2 PP AT

TR, X EWE— BRI T e, SRR EE R ErERITR. JIFRE AR, EERER
IRZN AR ICER . A A ICR AT A7 ILAY key, DRI BE L RERFICAIRIARS R AE key .

3.18 FzRE NI CPython shscin ?

CPython 5152 Pr ER2 N AR KIERYRAL, A2 lisp MARAYBER . L SC BB IR AT 52 (495 | R HE L5
A, FAESN LG OR B 1 R B AR AL K B 8t
RFRRGIFIK a (1] BERMERA S IR RNSRRG T X .

YA SARAT, KFPRREG R RN FH R T — LI 7 YRR A NI A P s 24 B2
RGN, Sl LEBMNY ZSTa], DASEAERE TR LR AR 2L bR RN

3.19 F#ZINfI#E CPython fhscEiag ?

CPython {7 S S BN MR/ PR Ay . 5 B-RIRIEL, XA RZRCHOL T otk (H al WL #41)
Peft TR PERE, HF B R R

FHL AT FO2 M hash () WEKEOTR 7 ML P AFA# B> B9 hash fQR . hash QR AR S8 A4 4>k
REAY R T MTAZARAR K B4, "Python” [ hash {f4-539294296, ifii”python”(— 4% LA A 1“4 H) (14 hash
{EH> 1142331976, #RX)5, hash fURS T 158 A RO P A7 EL O O . (RO REAF ) BT LA A Tl
hash (i, XK 7 HLFT 2 E MYINE] -- O(1), i Big-O F/Rnik - AR — 1.

3.20 HitAFTH key AR LH ?

UL e A RS B A SR BT SR A (R AT AR B . R R AT AR, W AT B SR8 Ak, PRILEE
WA ER S AR A, (i, T I ER S AR TE I e R R RN R, PR E i
BUAEH . R)5, YRl e I AR R RR N, IR REIE, PO A AR AR Rl
I, MASEREE, FOATEZE AR PR BRI RIVES A AL

WA ISR RG P, AR e oyocdl; Mkt tuple (L) BI04, HEHS
S LA . JCHLRAAIAER, PRR] DA S .

EAFE A — SR 2 o )y 58 :

°%ﬁﬁfﬂﬂ(ﬁ%m)ﬂﬁaﬁﬁﬂﬁm,ﬁﬁ@%%%%ﬂﬁﬂﬁﬁﬁﬁ%%ﬂ%7ﬁﬁﬁﬁﬁ
25 B

mydict = {[1, 2]: '"12"}
print (mydict[[1, 211])

317. Bt LAHBME TATITIRSIBIE 7 23
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251K —" KeyError 7, PN “ATHMMAY (1, 2] A id 5EE—ATHRY id K. A0, ¥
R == R HB L, AR s .

o FENSIERA BT X B, O AT AR RIS R AT AR SR B S5, RIER
AR R HEATCFRIER o

o ARVPIERAN N, EER AR EBEEN]. MREINIC B SIS, BOR AR AR R R — 2
PABRERRORE R . BEbf— A E R FIALRIH: d.keys () HEEEMERS ] AT IR B .

o FRPIFNMETILR S, MAMCOY AL MU, B ] ABCE AR TR 525 4] PAGE )
BN FRANN B IO RRATAT P 7 A B S IR 2 5 i R 5 R AR L vl 212K 14 I X e ic o A
B KA GGl i & T EUCHRIAR.

WPRTTEL, ATLAGE AR 7 iR i AN A, R e/ 2R TR s 4] DASS— AT AR 45 A e e —
AL, FEBIRNEA __eq () M _hash__ () Fik. KI5, VOB FEAE T (SR
T hash (9454) T R G AERX RO A EAEXT G T 7 (BOHEMEEH) i fRERIE .

class ListWrapper:
def _ init_ (self, the_list):
self.the_list = the_list

def __eqg (self, other):
return self.the_list == other.the_list

def _ hash__ (self):
1l = self.the_list
result = 98767 - len(l)*555
for i, el in enumerate(l):
try:
result = result + (hash(el) % 9999999) * 1001 + 1
except Exception:
result = (result % 7777777) + i * 333
return result

HR, WATTE I T oA S B 5 AT REAN AT DA BSEAR t F) PT REME AR 1552 2% o

AN, RN, W 01l == o2 (Blol.__eq  (02) is True ) M hash(ol) == hash(o2) "
(Bf >*ol.__hash_ () == 02.__hash__() ), KW EEEEFHA . WRIRARER LX LR E, F

BN H A EL T hash (Z5HRF 2> 48

Xt ListWrapper , AR RAE T I A, QS LA RE O ARE G S o BRARIRIE R A A L% I8
SRPA BN IE R X e TR B, A AR 375 B

3.21 At 4 list.sort() i/ BREIHFIIR ?

TEPEREMREBAIRGOL T, (OO THEP A fil— s e —FR 2% . NI, list.sort () XFIKIATT
YRR . O TR %, BEAKRECHFRSIE. X, MEFEHTREIA, HhFERE
RHEFFHIBCA S, A 2 BN 3512

WRBLRGESIZ, W NE sorted () pREL. MR BASEHERI R AR P QIR RS2, X THER
FRaRMml, B, R Ak A ) % keys HEFF:

for key in sorted (mydict) :
# do whatever with mydict[key]. ..
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3.22 fn{a#E Python g EFISCHEREOME ?

H1 C++ Fll Java 515 5 SR AL ATRLEGE O RLTERA TR 7 IR M B B . VR AN e 0 LT 4 24 136 1)
5 il AT B AR AR

Python 2.6 ¥ il T — 4~ abc Bile, V@ L4 5 2% (ABCs). R J5 v Al isinstance () Fl
issubclass () R A LRI A ZELI THER ABC. collections.abe fELE LT —4G MK
ABCs fflfll Iterable , Container, fl MutableMapping

Xt Python, ¢ A2 1Ak T DA i 20 P 09 38 24 SRR R 3RA5

AN PRI R T DASR A RN, o T DA REER 3 CORLIE AN — 41 Bl . 172 Python BLBR ] DA
YERMIAR AT, PMRBLRI ARG “ BRI . RIGER O Ml Ee LR, s & il DA M a4 1 Y
A ER “HEARY (stub)” BUMEEFTHG B, WTPAREI doctest Fl unittest MEHREEE =7 MHHESL KA i
FERMINAES:, st iy a7 .

I 24 1 IR ] DARE BIAE Python WOAHEARZURY . SR AR ARG DA . st b, BB LT,
PR R TR R BE IR e (Y Bk @ k. 4, append () J7 ¥ il—LE PIEREIRIA R IR B CE; #0
IEABENMIA R append () LR REWS IEFIATILEAE, (FURAENNAE M PR A AN B M2 AR B
M EMFIERA N, ETaeA B0 MUERE IR TR T WAL, —F0 H 3@ i 7 i B 1 1 i I
K, EERAEMEAMEFRAUEZ AT, B SMIAEIFR S NHr . 248, Python AVFERRITH, A
A E M B -

3.23 Att4ixH goto ?

TE 1970 AEARNAT T AREIASZ R goto W] REFEGRALIHE RN ASFEME AP AIE Sy (Ui . e
FOEFT, BRRALER, HAFALIY S (E Python HUR ] 1 i LAK or, and Hil if-else ik
) FIPEER (] while Ml for ifify, FHAIREAE continue Ml break) MFBULER T

AT W] PAGE F S5 i OR SR L B E REES s BUE FH Y “4541K goto” o ¥ NN R S AT DA (R AU C,
Fortran A HANIE F H rg G I “go” i “goto” 41k, fln:

class label (Exception): pass # declare a label
try:
if condition: raise label() # goto label

except label: # where to goto
pass

HRAARVHRBEEI R ], XEFE PO goto, TR .

3.22. tnfaE Python dhigEFOSLHERE OHIE 7 45
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3.24 HHHLIRIEFFFE (r-strings) FEELIRFHIGERE ?

?@%ﬂﬁ,?ﬂﬁ%%%ﬁﬁﬁﬂﬂ%%:?%ﬁ%%ﬁﬁﬁﬂﬂ%ﬁ%%ﬁ%%@ﬁ,%T%%ﬁ%?
T

JER AT BT S 17 AR ST B C R SR S BEA AL PRES (32202 IR WIZIK5 [58) Bl A
B AR PSR AN VEBCAY R RE ST S B, DN R AT H R LR, Sk, AevFlad (i 5155
R SCBURMLEG SC 4 o 24 r-string T E TR H A, X 2E R TARRIAR 47 -

R IEAE 2 7 Windows B#AR4, , LR ITA Windows ZRGEi FIHRBE ] IEAHEL

f = open("/mydir/file.txt") # works fine!

PR EIEAE 280N DOS iy Mgtk i, XA TRyl

dir r"\this\is\my\dos\dir"™ "\\"
dir r"\this\is\my\dos\dir\ "[:-1]

dir = "\\this\\is\\my\\dos\\dir\\"

3.25 Attt 4 Python izBEMEMER “with” i&4G) 7

Python A5 —>with” {41, BEZE THIIAT, FERMA DRI DR . A LEEF A2

with obj:
a =1 # equivalent to obj.a = 1
total = total + 1 # obj.total = obj.total + 1

1 Python w1, XA ZEHZ AR o

HAtEF , 40 ObjectPascal, Delphi Al C++ i I FASIAY, B W] PAZEAR S WIHLE 73 e 45 2 it . X2
FSRIU B A - G S RGN RN AL B AV 3

Python i I B . F5E A AT REALEAEZ AT | MBS @4k o T PABIASHOAE R A I8 i sl e e B
X AR TR o T B B B R S | 2 AT A8 Ik JRilEt . ERJE R s rE?

B, RAAN A SR E:

def foo(a):
with a:
print (x)
ZAI B AR " WA — A4 X7 BB @M. SR1, Python W A HIFMFRERR X — . (RiX7a” 2%

B, SRAEAMAT WRA—DZONX WERER, ERESTE with SRPM? &I, Python Zh7Hs
RIS 14 5 5 S A A o

KT, Python AJ LA i KA A SE B0 with” FIZEIEF R (U E) A2 arAL. U8

function (args) .mydict [index] [index].a = 21
function (args) .mydict[index] [index].b = 42
function (args) .mydict [index] [index].c = 63
B XA

ref = function(args) .mydict[index] [index]
ref.a = 21

(N Tgksn)
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(£ 50

ref.b
ref.c

42
63

XMAA RS PITHEEWEIVER, P Python TRz TN A ARIBAE , 1M 58— NHCA HL s BT — AT -

3.26 KA1t 4 if/while/def/class {EQ)EEE S ?

3 LB TR (ABC i SRR 2 ). 18— i

if a == Db
print (a)

5

if a == b:
print (a)

TR AOr A S 2 WP, X FAQ MR R G, B R IR E R X
BRI

73— NRCE A ) B S Al A TR R R B AR A o) AR ATRT AT 4R 8 5 R e i 5 0 o 4
BE, AL XS RE P SCAS HEA T SN A (1 AT -

3.27 %ft4 Python ZESIRFTAMKR R ¥ ERES ?

Python AVEEAESF, TCALRIT M R FEbiz -

(1, 2, 3,1
(’a|, Yb’, YC’,)
d = {
"A": [1, 51,
"B": [6, 7], # last trailing comma is optional but good style
}
A IUA B SR VXA

WA, TSI FRESGEZ TS, WEEDBMEZ LR, PEAACESE E—A7 i
Fo XEATHAPARDHAER A&7 A TR R

AN UL S 2 FEEAZ W R . Ban:

x = [
Ylfee",
"fiell
"fOO",
Ylfum"

]

RXAPIREEARA TR, (AR EAE =4 “fee”, “fiefoo” FI"fum” o SUZ NN 25 0] PARESR XS IR
Ko

FEVFFEREE 5t n] DARI AR A QRS B2 5 PR o

3.26. Aft4 if/while/def/class IERIFEES ? a7
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cHAPTER 4

REEFES FAQ

4.1 & R Y HCHE B o) =

4.1.1 n{ar$k BeT LA SR XXX B9ERE R ?

1E U ES % P BB H AT A WARE RS (WRIRE 2 TARERR AN Z, WTRABGE X —42)

XHFEE =L, 182 Python Package Index & Google 5 HABAE RS [2, ] “Python” Jii_b—F MR
T B SR RE H RV

4.1.2 math.py (socket.py, regex.py %) BYiESC{ET7EYS ?

URARA BB PR, ATREE 2 IR, SO C, C+ B A 4 1R 2005 7 SC B B &2k
k. ﬁﬁ‘%ﬁ?ﬂﬁﬁ%‘i&ﬁiﬁﬁ%ﬁﬁ%? Ffl mathmodule. c XM SAFIAE C AU HRH (AR
£ Python H3%H).

Python 1 (%/b) 45 =Hpide:
1) {iJf] Python Zm S 1EL (.py);
2) fiH C S HSiASmERE (dll, pyd, so, .sl%);
3) i C 45 HE B MRS OB, BRBUILS I, HiA

import sys
print (sys.builtin_module_names)

49
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4.1.3 7 Unix thiE#¢it Python BIA ST ?

IR B SR AU P HATHY, FFHES—ATRRELA #! Fk, JETHER L Python fiREZR I BR A
F—E PAAPST chmod +x scriptfile Bi& chmod 755 scriptfile &),
FoRAREMME, REENTE:

#!/usr/local/bin/python

TEXCHFER—A7, BNARBIEF-& LY Python ARREER I BEAE .

WRARAS S A AR Python RS IR AR A4S, REWT AT env 255, BGSAARIY) Python fiERE& ITLE H
SREAWME] T PATH PR, JLFUrA 92K Unix REH SR P S

#!/usr/bin/env python

FRAE CGL A XA . CGL AN PATH BREGAR R # AR, T DAVRAA I B R 1 e e £k
BRAT.

A, F PR AR KK, W ES S8 /usr/bin/env ATENT; i H B RAGALEAE env
FEFF o TEXFMEDLR, ARAT ASSIUE R hack 753k (K Alex Rezinsky) :

#! /bin/sh
mmww.n

exec python $0 1+ms@"

XA — A IV BT, B RE AR __doc__ AR . Al AR B -

doc = """ . .Whatever..."""

4.1.4 Python thfF curses/termcap g5 ?

XFF2E Unix 245 FrifE Python A% K AT TE Modules - H s H 7 curses A5k, (HERIATFA S G0k, (I
= AF Windows F& AT Windows H1{% 4 curses ik, )

curses FiH T FREAY curses B, [EI 574 ncurses #11 SYSV curses IR Z & ANNAE, LB, A~
[ PAFHE SR AR R . XA XA S WA BSD curses B HAE RS, (HAE H A
TELAEI ) RGN R 2 AEAEIL TG O o

X1F Windows -4 @ fifi [f] consolelib f#ib.

4.1.5 Python h#E7E354l C B4 onexit() FHEHREAD ?
atexit BIHURML T —45 C Y onexit () BREEIATEM R
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4.1.6 At aRHESLERHFFEIIE?

B WL U (F 5 A PR R BB I 2 LSRR . B PEX R -

’handler(signum, frame)

PRI B R 4 P B

def handler (signum, frame):

4.2 EHES

4.2.1 E#MiX Python 12 4 ¢ ?
Python 74 WM IIHAHESL . doctest BiBRMBIERMY docstring H -4 /R I F BT, X HLE 275 docstring
HE R R — 2

unittest HHUE— M Java FI Smalltalk I iUHESE A SRR Y I HESE .

NTEMAER S, VRBAZAERR R T Rt . R iR 4 R 2 5 BEAR L% ] R Bl 607 ¥k
R AR S A BME, BT s T (R RAL e e R i PSR ) o Btz 4b, 72
Jp R S HORSE AT AR ) SRy A B, X S B R MR 22

REFPI “a)m @ AR R R

if _ name_ == "_ main__ ":
main_logic ()

FEHCEAERR TR B ST

— BARMRE P 4 RIS SE e - VR, AR 1220 5 IR Bk IHCHAT o AT DA B sh AT —
ZA 5 I ek RO A 5 B AR A T O W R (DA 55 BRI AR, {H2[H % Python JRH fajisi il R
i, FrPASERR Eatiifa . eSS AU AREI B T R SRR, RS KR R
Ttk HEAMR, ROEAE S5 A B bug FIBCH GG A 5 .

FEFP AL SN HA R B T ASE I E A A E

if name == "__main_ ":
self_test ()

LA Python SEHLY “fi” #2101, BT E M AMEE: 1 A2 B AR 7 ] DAFE AN 1A ] ] i 2k
iz .
4.2.2 E#H docstring GIE3C# ?

pydoc ] DA Python J5RS H1AY docstring 4173 HTML 3C{4F. 0] DA epydoc 2k Hi# i docstring 1]
API 44, Sphinx #7] PAG| A docstring B N2 .
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4.2.3 ERF—RRAKE— R 7

£ Unix REHH LR E . EEN TR curses, {HZ curses B K T, MEPAZE

4.3 ZIEHEX
431 EFPERERSZRE?

—EEMEH threading i, A _thread filt. threading BN} _thread BRI ICE L
FRIFVEM TS 4.

Aahz (1355 55 H 1Y threading ZOFE AT —284 14T Fs WIAZ: A http://www.pythoncraft.com/OSCON2001/ o
4.3.2 L EWZHEBIT AHA?

—HEAFLRL, rAr TR SR RN FRFEEITRRI T, TEREEBORE X TAE.
] LA R 5 TR R AR oI — NI B JE B sleep, 1 TEARRERS SEMLETT -

import threading, time

def thread_task (name, n):
for i in range(n):
print (name, 1)

for i in range(10):
T = threading.Thread(target=thread_task, args=(str(i), 1))
T.start ()

time.sleep(10) # <——————————————————————————— !

HHEA (FEF2FH L) LRARIATBITH, MR RR T 2 RS A e il — AR
FH2E 2 Bl AN 2 R BT 2R

] B PR A JR AT AT BB TR AL T — A RFRI AR JEY sleep.

def thread_task (name, n):
time.sleep(0.001) # <———————————————————— !
for i in range(n):
print (name, 1)

for i in range(10):
T = threading.Thread(target=thread_task, args=(str(i), 1i))
T.start ()

time.sleep(10)

L time.sleep () B MAEAERHTE], RAGESEVHISELTLE, H—NIE2MH queue Filk
A1 queue XJ5, LA NERETEIBITEE I append — />4 JE] queue X5 H, FLFEH M queue Xf5
S AR — B A R BT
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4.3.3 IMIESPEL SN TIEEE?

R ER M FHN concurrent . futures ik, JEHRZH P ThreadPoolExecutor 2K,

o, SRR E A R SRR, IR AT AR SRS, ) queue BIHORBIEAL 55 51K NS .
Queue %@ETP*/\T*/\%?%X]‘%E’WJ%% fefit T .put (obJ) IEHMICER, FHHAAM . get O Jrikik
Wﬁ§0ﬁ¢%%ﬁﬁﬁﬁﬁm%ﬁ¢,M%%%tAE%Az&ﬁ*mo

= NN DGR

import threading, queue, time

# The worker thread gets jobs off the queue. When the queue is empty, it
# assumes there will be no more work and exits.
# (Realistically workers will run until terminated.)
def worker () :
print ('Running worker')
time.sleep(0.1)
while True:
try:
arg = g.get (block=False)
except queue.Empty:

print ('Worker', threading.currentThread(), end=' ")
print ('queue empty')
break
else:
print ('"Worker', threading.currentThread(), end=' ")

print ('running with argument', arg)
time.sleep(0.5)

# Create queue
g = queue.Queue ()

# Start a pool of 5 workers

for i in range(5):
t = threading.Thread(target=worker, name='worker 2i' % (i+1l))
t.start ()

# Begin adding work to the queue
for i in range (50):
g.put (1)

# Give threads time to run
print ('Main thread sleeping')
time.sleep(5)

IBATIF S AR N i

Running worker
Running worker
Running worker
Running worker
Running worker
Main thread sleeping

Worker <Thread(worker 1, started 130283832797456)> running with argument O
Worker <Thread(worker 2, started 130283824404752)> running with argument 1
Worker <Thread(worker 3, started 130283816012048)> running with argument 2
Worker <Thread(worker 4, started 130283807619344)> running with argument 3
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Worker <Thread(worker 5, started 130283799226640)> running with argument 4
Worker <Thread(worker 1, started 130283832797456)> running with argument 5

ERBIA SR ARECE Z (5 5 Queue JHRAL T 2R 1T,

434 EHEMEREEREZEREN?

Python VM N#R&: A fHl global interpreter lock  (GIL) FeAfgfala]—mfa] A G —A~fEiaf7. HH Python H&7E
FATRLTE A Z YA VI pgdi Rl DLE i B sys . setswitchinterval () $§:&. M Python F£/%
AR, B RFTRHE S AR — 548 X ) C A SR 5111 .

PRI Bl , BARRSEREE BRY PVM FA7 0 S F8 & 00 R misihn b, Py gdead (int, list, dict
&) AR RN SRR T AR RE TR .

HOPRYE, THAEFEZE TR (L. L1, L2 2515, D, DI, D2 2%, x. y X%, i, jkint4&h):

L.append (x)
Ll.extend (L2)
x = L[1]

x = L.pop ()
L1[i:3] = L2
L.sort ()

X =Yy
x.field =y
D[x] =y
D1.update (D2)
D.keys ()

AR T

i =1i+1
L.append (L[-1])
L[i] = L[j]
D[x] = D[x] + 1

T8 36 A G R B A A S 5 VTR A O IR del () Jrik, XATRES SR L.
X AN R A TR B AN At . R A BE RIS, 6 R !

435 FEEMRESRBEUD 7

global interpreter lock (GIL) #9404 Python ¥5 5 i Z A% MR 4% _EIF BB A7, BN (JLF) BTA Python
RS A ZERIE] GIL B A REiztT, FrPAZ AR Python F2 /3 HREA &b H—A4> CPU.

1 Python 1.5 B, Greg Stein ¥ & T — A58 W 4N T 6 (“free threadings” %MT7), FERRT GIL, JfHIRLEE
EAERBIUR AR . Adam Olsen it tHAEfBAY python-safethread T H HAR 7RI L. AERE, TR T
Rl GIL il H 7 KRR B, XA S R R AR P i MR A R I (2018 30%) .
HIX I BIRE IRANRETE Z L4 ARG F Python! AR HLFERHES A k2 * 3R *, TR EZ * &R .
B concurrent . futures M ProcessPoolExecutor FE4RAL T —ANAj AR 7Y% s WRARIESHE
5oy R 245, FTPAEH multiprocessing BUEHEIINZ APL,

T Yl C ARG S C AL BIFE B AL S5 I, ] DAEZ AR AT C USRI GIL,
TEHABL AT . 211ib Fl hashlib SpRiE AR E 20X R T .
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WA BB GIL Wiz FRaR RSB, ARSI R RSN ZIL X g . NERE, XA
RERE . T HETFZ MR SEIEA 2JRIPIRE, NIHGX R —IRE R T AE. 250k1E, /NERERRE
PR GATEA, RGP A GRS B RARIRS P . HAL RIS A En BB s)5%, XA
HAS R R S B RIS . 2545

FFL B PREEIX L8 T AR A nTHEAEA BRAIHR) A SE R, RN RIRERY SRS =T R P A fe . =T g
25 5 AR BE T EUARARS E AN I & R RS TE AR SIS PO PRS2

G, ARG A LA MPRES, IR 2R H A R — R S A A L ?

4.4 HiNfith

441 BRMBRSCE ? (RIS AEXOEE )
ffiff] os.remove (filename) B{ os.unlink (filename). &H os I PIIREUE 2 Y. XD REZ
—HEY, unlink () 2 XS EECZE Unix REEH A PRY4 5.

WMREMEE R, Wiz os.rmdir () ; {#i] os.mkdir () Al H . os.makedirs (path) &4
path FULMIANFAER H %K. os.removedirs (path) W MBI HZ, REEMEEZEM; MRARE
R EEAS H SR A R g2, WA shutil.rmtree ().

EA AT PAMER os. rename (old_path, new_path),

WRFEEW M, i £ = open(filename, "rb+") FIFF XM, SRJGMIH £.truncate (offset);
offset BRIAZ U HTHY RN E . WATAXT A os.open () FIFFHI Ui os. ftruncate (£d, offset),
Horp fd @ SCUHEIRTRE (— A/ IR

shutil WA E T LB SO R %L, (036 copyfile (), copytree () fil rmtree ().

442 EHESITH?

shutil BIHE— copyfile () %, WEAE MacOS 9 H1 444 #i resource fork F1 Finder info,

4.4.3 BEHIZER (HBEAN) Z#HFHIREE?

LR IR IR, R struct B, BT DABERE & T HERIEE GERRET) W
FRFER IS Python %142, L2 IRER.

2B, TR AR S S R AR S A% U — A 2 A A R A — > 4 g e 2

import struct

with open(filename, "rb") as f:
s = f.read(8)
X, Yy, 2z = struct.unpack(">hhl", s)

R > BRDOCHF SIS T TR R AT ), TR T
B SR (454).

P HEE R (PR EGT SRBMSIR ), IRAT AR array Bk,

A BT PRI, TR DA AR BLATIR SO GX B open () BREEA "rb") . AR
(BRIA) A "o B3E, PP DASCARBIETIT, £.read () 2R str XI4R, AR bytes X5,
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4.4.4 {JF os.popen() BIRHIEETHEME M os.read(), XEH4 7

os.read () B—MIKZHRE, BRI SRR F/INMEREFRMFTH S . os.popen () 4]
BN EHSR S, RINEY open () FiEREIFRE -, FHIL, WHREM os.popen () AT
BB p P 0 DTN, RNV p.read (n) .

4.4.5 E#i5iE (RS232) &0 7

%FF Win32, POSIX (Linux, BSD %), Jython:
http://pyserial.sourceforge.net

XTF Unix, 57 Mitch Chapman %& 77457~
https://groups.google.com/groups?selm=34A04430.CF9 @ohioee.com

4.4.6 HtaxiF sys.stdout (stdin, stderr) HALEHIEXEE ?

Python U2} 22— PRHIKZE C U AR = 2 A .

XFTFE Python Hrifi i Y open () BRELEIEER 2 BT S KUE, £.close () A Python ()£ 5 AR
WA KM, I HSXMIRZER C SRR 75 £ Bk In o i, Hrid sk Zeb ey B ghab 3.
{HHF stdin, stdout £ stderr & C HP Y45k, 7 Python FR X BB RALHE . 1247 sys.stdout.
close () £4F Python [ SCAXIRARC AT KM, (HAE * R * K5 Z RIKRW SCH R TF
BERPX =F W C SCHREAFFITE, BE/RMAIZIAR SR E X AT (e, X RE £ 403 VO 144
&) o USRS RE EAX MU, ] os.close () :

os.close(stdin.fileno())
os.close (stdout.fileno())
os.close (stderr.fileno())

AR AR 0, 1, 2 fUF

4.5 M4 / Internet 4R1E

4.5.1 Python thfy WWW THE{H4A?

%ﬁ]ﬁ?ﬁ%%?ﬂﬁ* internet 1 netdata jX W FE (1) N %5 . Python A R S ASTH R 3 Bl AR AL 22 i 55 i 71 25 2 i
web 240,

Paul Boddie 447 T —14 7] FIAEZR MRS, DL https://wiki.python.org/moin/WebProgramming .

Cameron Laird 43 T —4/3 = F Python web 37 AR 152 F W 11 1 4E &, UL http://phaseit.net/claird/comp.lang.python/
web_python ,
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4.5.2 EHEHIAX CGl ¥ (METHOD=POST) ?

AL POST FREARPUM T, A A2 A5 B f] L3 g 7
B, X HEA M urllib.request (77 BAH] T

#!/usr/local/bin/python
import urllib.request

# build the query string
gs = "First=Josephine&MI=Q&Last=Public"

# connect and send the server a path

req = urllib.request.urlopen('http://www.some-server.out—there'
'/cgi-bin/some-cgi-script', data=gs)
with req:
msg, hdrs = reqg.read(), reg.info()

WE, BEAEASSmEH POST #/Ed, TiRFAFHRUMEH urllib.parse.urlencode () 43—,
AP, NSRS & T name=Guy Steele, Jr. Hif:

>>> import urllib.parse
>>> urllib.parse.urlencode ({'name': 'Guy Steele, Jr.'})
'name=Guy+Steele%2C+Jr."

S
# 7 urllib-howto FREUE Z /R .

4.5.3 £ HTML FEERATARR?
PRATDAYE Web 2 wiki T 6] 30314 24 I HOBER:

4.5.4 EER Python BIZ A& XRHF 7

[ smtplib AREHERIHL.,
AR A A T I O A Yl L 30HF SMITP By 1.

import sys, smtplib

fromaddr = input ("From: ")
toaddrs = input("To: ").split(',")
print ("Enter message, end with ~D:")
msg = "'
while True:

line = sys.stdin.readline ()

if not line:

break

msg += line

# The actual mail send

server = smtplib.SMTP ('localhost')
server.sendmail (fromaddr, toaddrs, msg)
server.quit ()
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1€ Unix R4 6 ] DA ] sendmail, sendmail F2 ¢ i 7 B AE AR RGP A —FE, HHZETE /usr/1lib/
sendmail, AWEAE /usr/sbin/sendmail, sendmail T} T SXHRA B . DAF2aRAGICHE:

import os

SENDMAIL = "/usr/sbin/sendmail" # sendmail location
p = os.popen("%s -t —-i" % SENDMAIL, "w")
p.write("To: receiver@example.com\n")
p.write ("Subject: test\n")
p.write ("\n") # blank line separating headers from body
P ('
("

.write ("Some text\n")
p.write("some more text\n")
sts = p.close()
if sts != 0:

print ("Sendmail exit status", sts)

4.5.5 socket By connect() HiEEFEREZE ?

HES T select BiiibIE socket F4 /0,

Tk TCP P ZE, /RTT DA ERF socket 3% BN AEPHZERIS . BEA 2418 connect () B, TAERES
ZEN I (JLEATTEE), BASIE]—MIE TR .error H)R% . errno.EINPROGRESS FnifEf%
IETEREAT, HIBEASEN . AR ARFSREIREME, FrPMRFESRIARE AN RE SR B4 .

YRAT DA connect_ex () FiERBEGR AR XD ER SR B RD, WRTFERIAWE, /Ra]
PAFRIE A connect_ex () 0 B¢ errno.EISCONN F/RER T A, BUE IR AT A select KA ix A
socket =G A5,

1Efif#: asyncore BLbRELHL 7 4 5 IEPHAE M L ACHHELR MR Tk . 35 =50 Twisted PEAR S 1 HLIDRESR K .

4.6 iEE

4.6.1 Python tha#IEERNEDON ?

A1

FrifE Python 3615 T BT R4 £ WG 582 115140 DBM Ml GDBM o BRILZ AMAA sqlite3 fiH, ZAHRAL T
— MR GREE T AL R AR B

REBRAZ BRI 3005 . &R Wi et wiki TR SRECEZFE .
4.6.2 7t Python hin{aSeELFF XL IR ?

pickle PEACHPA—FhARHEE MY 7 AU TR (R ARVRRIRARE I BRI TIFRY S . B i
HZHMARTY), 1Ah shelve AT pickle Hl (g)dbm KB & (L7 Python XFRHIFFAALBLS .
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4.7 HEFFHF

4.7.1 Python th G4 R FEHLEY ?
random FRMEPERRH S I T RENLECE RS T e A i e

import random
random.random ()

XA BRI [E] [0, 1) Z ] H FEALIFE R2L
PR V2 ALK L 1T I A s, Bl
* randrange (a, b) &[] [a, b) X[A]H)—EEAEL
* uniform(a, b) &M [a, b) XA Z [A]A7E S EL.
e normalvariate (mean, sdev) {#HIES (Eih) 410 Rk,
A — S R B B A AT A, Bl :
* choice (8) M&EMTH PREPLERE 1 TTER.
* shuffle (L) XfFIFRIATIHAEHE, W2 URHLITHL.
A Random 2, ARATLARFH LG, T REIEZ APk 7 i LA A s«
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CHAPTER D

¥ RARNE e

5.1 fq[LMfEM C EECIEBCHERND ?

ey, ERTLAE C Pl & W, AR, SR 2R AN AR, 7530 extending-index AL,
REHH R Python 5 FE LI X 4> 28T

5.2 ALMfEMA C++ IBESEIBECHERRD 7

Y, ATPAME ] C ++ 32 C 193hRE. 7F Python include SC{4: & I E. < extern “C” {...})*, F}7F Python f#F%
PRV B R HICE extern “C”, HAMEREI 2 REES C++ XA 2 —MrEE.

53 CR¥E, FixAHMER"

HEHOK CY ARSI, RARRT 2 345 .

Cython JILHIS% Y Pyrex S SE ARSI Y Python st If A BUHIE: C IS4 Cython 1 Pyrex T}
455411 JE 2% ] Python ) C AP,

WEPRFRE RS HE L Y HRNAAAE Python 47 J11) C 8 C ++ FE, FIRASHIAME ] SWIG 48 T HAude i £ 26 3
HIEK%r, SIP , CXX Boost, B{ Weave tB 2% C ++ FERIF U TR,

61
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5.4 tn{g £ C I T(EE Python i ?

PATIHCERAE ) B J2 R B PyRun_Simplestring (), BHEZBENFABRSEHEM TEBR __nain__
) ETF SO AT IR SR ] 0 TR A A S E (BU3E SyntaxError) IR -1, WERARIEEE L A5,
A PAM# ] PyRun_String () ; #AE Python/pythonrun.c & H PyRun_SimpleString () HIYEG.

5.5 tnfa#E C h3HEE Python FKixXK{E 7

A PATR I B — PR A AR B A PyRun_String () HHPAFEIGIHCH Py_eval_input; B,
o SR A 3 1] 45 SR

5.6 #nfaIM Python Xf&shigH C #9{E ?

X TF X SRR, R 2 e, PyTuple_Size () AR [ HKJEM PyTuple_GetItem() AJiR[]$§
FEF T B, XA FRMA KLU KL PyListSize () Ml PyList_GetItem(),

XTFAH, PyBytes_Size () WLREIHKJEN PyBytes_AsStringAndSize () &I~ MEHEHEMNK
FERFRET . 1TERE Python FATHR I AEN A, FIL C /Y strlen () RRBEH.

BRI — X R,y R E RN NULL, SRJE M PyBytes_Check (), PyTuple_Check (),
PyList_Check () %%,

A A% Python X4 ES APL, SEAFTIEE % 4R 4t— %2 Include/abstract.
h THEFE. B PySequence_Length (), PySequence_GetItem () XA IH 2K 54F & Fh
JE1) Python 7 A 47542, Bb A AT i F i 22 HoAh A A0 B 5] AN (PyNumber_Index () 45) PAJ
PyMapping APT H{) & FL i 4545

5.7 wnfafEf Py_BuildValue() BIR{EERERIITTA ?

KRAPL. WiZ{fiff] PyTuple_Pack () »

5.8 tnfg M C AR FEIE?

A PAE ] PyObject_CallMethod () PRECKRIHH AN RAMEE FiE. ESRHZNS . BRAVFEAS.
Zl py_Buildvalue () BT RIS FAFE DA BAL A T A S HE:

PyObject *
PyObject_CallMethod (PyObject *object, const char *method_name,
const char *arg_format, ...);

I ) TARAT HA I IR R 5
Py_DECREF () AbFH,

BT A SCIERT G 7 seek” I IEFFAE ASEL 10, 0 (B0E S RAYFEH7E):

A de WEITIRIE N P H € 7. AR BT IR mH{E T i A 1
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res = PyObject_CallMethod(f, "seek", "(ii)", 10, 0);
if (res == NULL) {
. an exception occurred ...
3
else {
Py_DECREF (res) ;
3

TR H T PyObject_CallObject () &AEZ M IC4ENSHIIR, ZHRMAHS RN REL, WEA
A0, ZERA R SRR B, WS RS T RS, flinr@”.

5.9 infa#zx PyErr_Print() (S(TEDZ| stdout/ stderr BI{EfIAE) B9%
H?

1E Python AT A1, & X —AF write () HERXTS. HIHTSIRES sys . stdout Ml sys.stderr,
W print_error = U2 SR bRUE [RIIMLHIAE R 2 G, W IR EIRE) weite (O BRG]
i

EN X — A R AR 2 ] io. StringTo 3

>>> import io, sys

>>> sys.stdout = i0.StringIO()

>>> print ('foo')

>>> print ('hello world!")

>>> sys.stderr.write(sys.stdout.getvalue())
foo

hello world!

S RRERCR Y B E X GAREA R LAY -

>>> import io, sys
>>> class StdoutCatcher (io.TextIOBase) :
def  init__ (self):
self.data = []
def write(self, stuff):
self.data.append(stuff)

>>> import sys

>>> sys.stdout = StdoutCatcher ()

>>> print ('foo')

>>> print ('hello world!")

>>> sys.stderr.write(''.join(sys.stdout.data))
foo

hello world!
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5.10 M C el A Python 4REHIIEIR 7

ARAT LA I 4 Ty sUHRAT — R T O G (5

’module = PyImport_ImportModule ("<modulename>");

WEREEH AR F A (AIEEARTFAET sys.modules H1) , X SAIIAMKIREIER 750 H2 fif B o]
)

sys.modules ["<modulename>"] M. TH ¥R T IHASRABHIM AT 6y 2 25 1H]

PRI AEAET sys .modules 1,
AR AT AT ATy AR Ty R JE e (RIVBEH b SRR 44 %)

]
B H AR

’attr = PyObject_GetAttrString (module, "<attrname>");

P PyObject_SetAttrString () AL As Bt 2 v DA .

5.11 304I7E Python fhf#E C ++ MR ?

MRIGEVRI TR, ATAERRFZ 730, Fali LBy s AP ” 9 R S SURIR AT ] 5 ZERIE Y20 T
Python iZ 17 REEAUL, CHl Ct FABA KKK G HILHIZE—1> C 254 (F8%H) KALHEHT Python
XFR IS FIAEE T C+ X4

B C++ B, HSRCIRAES, HiEf HtbikiF?

5.12 FfEM Setup XHEFHMT —MER, Kt 4 make RMT ?

LAY W VABATAFEE A, AR ATAF, WM R . (B AS TR —LE LI shell 1A% 55
F, T HIXAS bug R/, FBERAMEFREX AR )

5.13 wnfalifiky & ?

A+ GDB L&A R4 TG, LEMED RS A, RS T4 th BT A
TERSI L gdbinit S (HAETR) FhmS:

br _PyImport_LoadDynamicModule

X JriztT GDB:

gdb)
gdb)
gdb)
gdb)
gdb)

$ gdb /local/bin/python

run myscript.py

continue # repeat until your extension is loaded
finish # so that your extension is loaded

br myfunction.c:50

continue
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5.14 FATE Linux RG E%iF—1 Python {1k, {BEHRD—LLXH. A
ta?

RZHATWH) Python RAALE /usr/1ib/python2. x/config/ H, BH L4 Python §7f&
P fs A AR S

%FF Red Hat, %73 python-devel RPM DA B B 344
%}F Debian, izf7 apt—get install python-dev ,

515 AR “WATFEE" 1 “WATN ?

A, F ) Python 2 HUMRERRAIAT N, FER A SR (910, AT “if” iRIT Sk, Bl
RUFESHEAFRHES), B MESRIR, (HYRATCROT, LRSS T —AEEH RN R

1 Python 1, I DAREH codeop Bilk, ZMIHAER B MATas 14T 0. BN, IDLE g6 17X 4>

1 C AT IR B AT B 2 PyRun_InteractiveLoop () (A REFEH LA ) FFil Python
RS NI AL PR A . AT DAY & PyOS_ReadlineFunctionPointer () 481 B & L A KL
HEREZIR, iHZ# Modules/readline.c fll Parser/myreadline.c ,

H&, FHmhaosaiAe 5 H Ay YA R LR F s 17 ik A X Python i B #%, IF H A 6
fo ¥ PyRun_InteractiveLoop () T %% fif il /7 i A W% 1k B 2 75 — A ffF sk O %€ 52 I
PyParser_ParseString () ik e.error &F E_EOF , WIRET, MEREMALTE. X2—
ARG B, REN, RIBCEH Alex Farber [ f{7:

#define PY_SSIZE_T_ CLEAN
#include <Python.h>
#include <node.h>
#include <errcode.h>
#include <grammar.h>
#include <parsetok.h>
#include <compile.h>

int testcomplete (char *code)
/* code should end in \n */
/* return -1 for error, 0 for incomplete, 1 for complete */

node *nj;
perrdetail e;

n = PyParser_ParseString(code, &_PyParser_Grammar,
Py_file_input, &e);
if (n == NULL) {
if (e.error == E_EOF)
return 0;
return -1;

}

PyNode_Free (n);
return 1;

}

73— AR R Py_CompileString () SiFEINEIR AR . ARG IFINBA M AR, W
ZEL AN PyEval_EvalCode () RUATIRBIIABI XIS B, iERFE ARG . WR G0 IERIL,

5.14. AR Linux REE L4iF—4 Python #3, (BREBRD—EX#H. HA? 65
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&Hﬂm it e N2 2 10 A -5

FrHe. R GNUreadline JiE ) 52 87 1 (F5mT

HICH PR IBUN B A, R
A EAEVR A readline() B} 1% SIGINT ):

S fpgs O3t 4 EOF”

#include <stdio.h>
#include <readline.h>

#define PY_SSIZE T CLEAN
#include <Python.h>
#include <object.h>
#include <compile.h>
#include <eval.h>

int main

{

(int argc, char* argv([])

int i, j, done = 0;
char psl[] "S>>> ",
char ps2[] = "... ";
char *prompt = psl;
char *msg, *line, *code = NULL;
PyObject *src, *glb, *loc;
PyObject *exc, *val, *trb, *obj, *dum;
Py_Initialize ();
loc = PyDict_New ();
glb = PyDict_New ();
PyDict_SetItemString (glb, "__builtins_
while (!done)
{
line = readline (prompt);
if (NULL == line)
{
done = 1;
3
else
{
i = strlen (line);
if (1 > 0)
add_history (line);
if (NULL == code)
j=20;
else
J = strlen (code);
code = realloc (code, 1 + j + 2);
if (NULL == code)
exit (1);
if (0 == 3j)
code[0] = '"\0O';
strncat (code, line, 1);

code[i + j] = '"\n';
code[i + J + 1] = '"\0';

/*

", PyEval_GetBuiltins

/*

/*

/*

/*

/*

/*

/*
/*

lengths of line, code */

0);

Ctrl-D pressed */

save non-empty lines */

nothing in code yet */

out of memory */
code was empty, so */
keep strncat happy */

append line to code */
append '\n' to code */

(Fotakss)
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src = Py_CompileString (code,

if (NULL
{

= src)

if (psl == prompt ||
'\n' == code[i + J - 11)

dum = PyEval_EvalCode
Py_XDECREF (dum) ;
Py_XDECREF (src);

(src,

"<stdin>",

glb,

Py_single_input);
/* compiled just fine — */

/* U L
/* mo,.,n

or */

and double '\n' */
/* so execute it */
loc);

free
code

(code) ;
= NULL;

if (PyErr_Occurred
PyErr_Print ();
prompt = psl;

}
else if

{
PyErr_Fetch (&exc,
if (PyArg_ParseTuple
!'strcmp (msg,

Py_XDECREF (exc);
Py_XDECREF (val);
Py_XDECREF (trb);
prompt = ps2

}

else

{

’

PyErr_Restore (exc,
PyErr_Print ();
free (code);

code = NULL;

prompt = psl;

}

else

{
PyErr_Print ();
free (code);
code = NULL;
prompt = psl;

free (line);

Py_XDECREF (glb) ;
Py_XDECREF (loc);
Py_Finalize();
exit (0);

&val,

0)

(PyErr_ExceptionMatches

(val,

val,

s&trb);

"SOII,

trb);

smsg,

"unexpected EOF while parsing"))

/* syntax error or E_EOF? */

(PyExc_SyntaxError))

/* clears exception! */

&obj) &&
/* E_EOF */

/* some other syntax error */

/* some non-syntax error */

5.15. ARG "WAFTE" 1 "WMATH"?
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5.16 Tk FIHRTE LH) g++ fF5 _ builtin_new 8;  pure_virtual ?

BEESINE g ++ PR, WATE B 4% Python, L] g ++ HHHEH: (7£ Python Modules Makefile 1575
LINKCC), MY M (flil: g++ -shared -o mymodule.so mymodule.o ),

517 D EIB—AMMRE, HPEBIHEE C PLI, MHAMBFGEE
Python chsc3il (5140 447% ) ?

sef, ERTDARNEZ, Bl int , list, dict %,

Boost Python fi (BPL, http: //www.boost.org/libs/python/doc/index.html) 2L T —FhAM C ++ P ILERERY T
& (BN, &n]PAME A BPL 4K H C ++ WEMYRI).
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Python #£ Windows _ /Y& Il (5] 2

6.1 FEHTE Windows TizfT— Python 2% ?

XA e —MATEAY . QSRR EL 4R AE Windows fU G AT s REFRI ik, — VIR ms i R
SR, ARV ERN ALV

B AR ARAE (L R P R ISOT R BREE, R ARAF AERIAR N “DOS B 17 5 “fy Fe/_ 78 07 17 #n
Windows 4. Gl IR A ATER R PHR R ond RQIBXFIET 1. ARV AZBENS IR BRI T IT T XA 2T 1,
P ARFE AR 2] —A Windows “Ar QF/RAF", (l # AEA 2L :

e |

BT P T RE AN, i FLUSTA W] B A HABZR VT, BT MR & BRI AE R A4S -

’D:\YourName\Projects\Python> ‘

HE I P2 LR B 55 A7 P R s G 5 e AT Al H B . MR8 T s, e AR RE4T
Python 27 T .

Python [l 45 B4 75 h— UL Python A 35 AORR P RALEE . EREAEIBUBIA, RSN, RIEH
I RIS TARIRE R o BT DAZERE ZEHHARE SR A AL B 1) Python 1A E?

B, WitRarQE DREWSR “py” AR ARIT RIS WERAT I — e 0, Sl A @< py
IRk I

C:\Users\YourName> py

LR VAR e VEN VERe s H-OF NILE

Python 3.6.4 (v3.6.4:d48eceb, Dec 19 2017, 06:04:45) [MSC v.1900 32 bit (Intel)] on.
—win32

Type "help", "copyright", "credits" or "license" for more information.
>>>
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RS T 28 A “AXE B FTTT . X EMRE IR T ASE A A Python IEAJEIAS, FHAEERFHITEFAG &
file X2 Python it RKIYIHELZ —. AL D RBAIFRFEER

>>> print ("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

W2 NABAE B A S /E 5 8 0 5 v AR i TR . A4 R A2 B, Python &I}, M exit () K%L, =
FHAE cerl I 2 . Z )5 Enter Bk [0 Windows iy RET .

VR RE A AE TR A B A4 H 48 » PR 425 » Python 3.x » Python (4 4-47), izfTEa & thBl—4>
HHE >>> FORKEIE N TERZ )G, WRIA exit O BRBEiE cerl-2 HEHEE K 2H% . Windows
SAERXAE HHHET—A “python” fip4, I HAEVRA ILMFREAS IR P E

BAEFATIE py ayS T AWARH], nTUARIA Python AR 1. 1R BRIt Python JHI AR i) 468 X ¢ A2 AT X%
f&o fBis Python JIANI T 500 LIFiv 4 4 hello.py, JFHan S PRFFAEM T H AT, A2 R DAA 52K
DL FER 2R P

C:\Users\YourName>

HABAERT VAL py G PATIREIEAS, RTEEA py FIEIAR #12:

C:\Users\YourName> py Desktop\hello.py
hello

6.2 IE4it Python HIATIHT ?

1t Windows =, #51fE Python 22487 CLAF.py 4 J44 15 SCH AL (Python File) A RHK, i SCIFRALER (M
BATIREARIFT T fir <> (D: \Program Files\Python\python.exe "$1" %*). X[ DAflIATEAy <
FERFE TR “foopy” I, ANSRA BRI “foo” WM TCFTHASCIFY 4 K IAT AR,
W5 A py #SINE] PATHEXT $RbAz e

6.3 Aft2HBHE Python BEF&BaEE 7

%, Python 7£ Windows LS BRRER, (HMH/RESH RIS Python AR BAR KIS B A e /E 3. 4
NS, FEHAECEAN R () Windows 4% |, Python AIn[ A TAEFHR LS

AT REZ TS0 B R R BRI B DRI Y 2R RS R TC B S R SCPE R 8 P I A B TR
i, S REHIR T 2 B BE SR . ERE R RE RN AR ER T ELE , WA
PUEATZFFERRCE . MY, McAfee REFEIFERF EBCE NI IA SUER GV, S5 XA .
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6.4 B {EM Python BIZRFI{ETTHATICH 7

WS % cx_Freeze Fll py2exe, PEHRERVFRELT Python fURSEIEAE K 5 HI GUI AIHAATAE Y distutils 4" .

6.5 *.pyd (%1 DLL XX#F#HED ?

JEI), pyd SCAEHE AL, (B 225 RARA — 14N foo.pyd ) DLL, HBAE LA — 1 REL
PyInit_foo () . SXGVRAIPAZRE Python L “import foo”, Python %% foo.pyd (LA K foo.py . foo.pyc ).
WARFEIE, FH2EJHH pyInit_foo () RWIGILE . RAN Kf.exe 5 foolib &4z, I hiX2x 53 Windows
BERAAE DLL .

TR, foo.pyd (18 R #4152 PYTHONPATH , 5 Windows ] T-# % foo.dll (42 A [H . tLak, foo.pyd A
T B R IBATIR I RE Y, T WERARRE AR 5 dIl B, WSR2 dIL . 448, WERARAE import foo , NI
i foo.pyd . £ DLL 1, SER{EiEAIS ] _ declspec (dllexport) FHH. fE.pyd A7, £&3HE7E ] K%L
FF g o

6.6 FEHIE Python iR A— " Windows &% ?

1£ Windows I FHFEF HHii A Python fREes il LARLZE T

1. 3 _ AEL _ HIEER . exe 04SP E Python . fF Windows |, Python (45 j&— DLL , iXFEA DA
AEFRS ARYA gt DLL (A, (X258 — N RICSRR B, ) M, #5833 pythonNN.d11 ;
BRI C: \Windows\System 1. NN 42 Python g4, %> “33” {43 Python3.3 .

PRAT DA S P RPN [7] ) 7 U542 1) Python o N B 5 H: R 3 46 #2 8] pythonNN. 1ib , MMEfTHS
BEYE B E HEE pythonNN.d11l o (—f&iiB]: python NN.lib j2Frify “import lib” , X} F
pythonNN.d11 . ‘BHE L THHERNAFS.)

1 AT B BE B AR O Hb fAT Ak T OB Rk L, — VIR AE aE AT B R B R AR S b 2l Win-
dows [ LoadLibraryEx () &% il #& pythonNN.d11 . Q5% i 0675 {f F ffi F§ Windows [1)
GetProcAddress () BIFEIKIGAIFE4T 17 pythonNN.d11l HREFAI%HE (B Python i) C API ) .
T ] DA X SEH8 41X AT A8 A Python C APT H1 () AR C AARLERZ &R .

Borland 275 : 52 #i[f] Coff20mf.exe ¥ pythonNN. 1ib #i5 OMF %=,

2. WRARGE SWIG , RZAFZ A —A Python “PJASib” , 5l AR A ) Bcdii A1 75 3 w4 Python
B . SWIG KR VRAL FRFTAT S MBI AR . G532 IRFBER S exe SCUIF P Y C AU () #