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CHAPTER 1

Python ‘& Dl [a] &

1.1 —RER

1.1.1 {+4=2 Python?

Python /2 —FRfRErE. 2 HA ., WX RIMEGRS . BUS TR, 2E. ShiSRM, FES2H0EE
BRI A BRI . Python 456y TSR A L REFIBLE TR TEVE . A VA RGTUR RN LA B A5 g 11
ARG L, FHATLA C 3 C ++ SRIATY . Eab ] TG 2] g 1A N AR Py E = o e
Python ift /2 W FEAEHY: B W PAEFZ Unix Z2Fh, Mac PAK Windows 2000 PA_Ef#1E R G HI2 1T

RTREZ NS, 6 /c&% wtorial-index. Python 471 #4122 >] Python [RH A A I B0k K ST IR AR -

1.1.2 t 4% Python REEES 7

Python %4 %£4: 4> (Python Software Foundation, fijfK PSF) J&— NSz fdEZFIZH4, E4i4 Python 2.1 K
PA_EAS AR R . PSF (i Ay @ k5 Python il 5 HH K AYITIREIAR, FF4E) Python fYf /i . PSF [
T2 https://www.python.org/psf/,

[] PSF $ LR IR SE 2 Bift . WERARAE R Python F FLUESEEXHRARA R B, I PAE L PSF 1) vt ik
frigdh.

1.1.3 fE£H Python Z2EFERA PRI ?

PRATVME RS IR, R ARER B UL B R AR BT Python B ft SUR H SR I URUR L o A SRR ST
WCHUBCEIN, 3 i] LAKF Python FI TR LAk, DAJSRS S — MRS IE (R g2 B2 Bik) 48 Python
R4S, Boe AERMIER & T Python Y™ . 44K, FRATVIAABLAITA X Python HyRILAEH] -

TS PSF V] il PAZE B HE— 22 B UL B DA B VRl 1) 58 BESUAR N A OB
Python FYRIPRZTEMIFIHR, TERLERE O T/ EPAF VT fI B . WS Rt ER T e



https://wiki.python.org/moin/BeginnersGuide
https://www.python.org/psf/
https://www.python.org/psf/donations/
https://www.python.org/psf/license/
https://www.python.org/psf/trademarks/
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1.1.4 gli& Python MR#MEBZEMT 4 ?

PAF B KB AR —0) 3% A2, 1 Guido van Rossum 728 A\ {5

FAE CWIL 1) ABC FfS[ JINAE AR ALE 5 0 AR T E A%, @i 5 N0 Dl R i T
i, BB TR KIEF RO TR . X21F% Python FRIERIIRVIRIR, ALIH 4otk 4141
A AR SRR R 2R EIRSH (RIATE Python H B SE AT 52 AN ) -

TXF ABC I H AL, HEERERE TR, WA Taeldy & ABCiEE (5
BRI SEIRAMNRIANE S br Bz n R E i K A — . FR L A
Modula-2+ [JZ: 55, I 145 Modula-3 i i1 # #4730, i8R T Modula-3 # 2. Modula-3 /2
Python Hv SRR ML BT FIVEEFIEE L, DS HA— S8 E R R I 5] K U5

FRIAE R FE CWI 1) Amoeba 7377 N BAE R G AT TAE. MW FRAIFTEA —Fhlb4’S C /55 Bash
WAL Aok T R AL, A Amoeba B H O ARG IHHE D, I HIoE:Jy kb
Bash 2157 . FKTE Amoeba H1 AL RS TR 255 2 FRIRZI M = R B S A PRAE SR AR v 5 e 4 vy
IS LA

KA, HFEA ABC UIETEIN SLAETT A Amoeba Z2 45 H A AR TR 5 FF nl il 2 5ok . R
PHE| 95 —Fh Amoeba L JEIVIEF 2 BN, AR E RS —F A 2T RERIES .
TE 1989 4E e, FRFLBTEAER e, I IRH e FF IRl — . 7ER N ORI —4F
B BRI AL 4 s B] SRASGX 4, {H Python #£ Amoeba T H H i) fifi F 3545 TR K
FIRCE, ok A RS R B L Fe A5 DA I 1 2 L it

1991 4 2 H, &id—4EZ It &, e’ H k1 5] USENET. 2 J5 1) 3515 5 #0 T DAZE
Misc/HISTORY X/4HIEET .

1.1.5 Python E&#{t4 ?

Python J&—Fi 2PN 2 @A TET . T TRRVFZ AR 1 2RAY A

PR I — D ERROFAE R, W T AT AL (IEW 550, Unicode, HWHSCPFIRYZERAE), PRIRRR P
W (HTTP, FTP, SMTP, XML-RPC, POP, IMAP, CGI %if2%), M TR (i, Hi&icst, vEren
#r, Python fCTBMANTSE), PARIRERGEE T (RGN, SUFRSE, TCP/IP £474), iif A% library-index
gﬁ%%;ﬁgﬁﬂ%%ﬂﬁo%%Eﬂ%ﬁﬂﬂ%ﬁ%ﬁ%%zﬁﬁ%o%ﬁWWmm@%%%E&%
SPGB A o

1.1.6 Python lEAMmSH A =ER 7

Python i) 45 30t A.B.C 5l A.B. A BN KIUA S ——EUERE F R T AR H R IBCE A 2k
o BFRA/PNRAS, ERTEE SRR LB/ NSRRI . C AR S —— B2 R KA R IE
. G525 PEP 6 A7 5 MEHE 1 A AT MU -

RATAI AR 2 BB IERAS . FEBTH) B R A RATF K fEd, i kA4 —RANMFF R, Ef1PA alpha
(a), beta (b) BY release candidate (rc) Rehrn. HH alpha U F AL AN, B0 DR ELMHE: 1F
WG4 alpha % 1 B A [A] H B0 1RO ROAE HE AR R 4h . 1 beta BB MFaE, BB IA RN, HEdal e
FHARER , release candidate MU & PRFFREIRSA S P TICE , BRIEA R IA 8T 244 1E

PA_L alpha, beta Fl1 release candidate JRAS P fi—AN 528 . HIT alpha AR 1 J5 282445 H — A~/ NEE N 1Y “aN”,
beta JiUA R JG 2 2 A — 1~/ NMEF N “bN” |, release candidate it A J5 Z@ W A — /I N 1) “eN”
PeAiEDL, B ARIC A 2.0aN [ UASER L FARC A 2.0bN IRRAS , 53 EB R TFARIC S 2.0eN flAs, i iX
g R AEHET 2.0,

W ATRER FIMFA “+7 JGHIAS, BN “2.2+7, XFRREMMA, HEET CPython I & U G
. FESLPRBfEd, U— AR RE KA, REMRA S ZEEE] N — A/ MRASS, O “a0” iR,
Bilgn “2.4a0”,
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https://pypi.org
https://www.python.org/dev/peps/pep-0006
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i 2 sys.version, sys.hexversion PAM sys.version_info B34,

1.1.7 FRINIIRER— 4 Python [E{CEBAIEIA ?
Y Python % 71 R AC S 2 BE M python.org 3REL, N %k W 45424 https://www.python.org/downloads/, T
HFF & BUIRACHS AT DAFE https://github.com/python/cpython/ $HT .

KA Z—~PA gzip JEATY tar SOPF, HopP e 52 809 C JACRY . Sphinx A% zUfKSCRY . Python FEAEHR
AN BIRE LA Se— 284 B E b 20 B0 o A IRACHERE TR 2 8 UNIX 2876 _E B4 81T .

THZ Y Python JFAF 1R H IR LRI T A KRR AT iR E 2 fH .

1.1.8 FHin{askEL Python #9345 ?
24 i () Python & 52 Ji A 1 A% HE SCRY ] #F https:/docs.python.org/3/ & F . A ¥E https://docs.python.org/3/
download.html ZRH PDF ., 4l 3CA AR AT R0 HTML JiUA

SCRY DA reStructuredText #5208 5, FH0# F] Sphinx R4 T H A2 . SCR4K) reStructuredText Y5 {452 Python &
A5 S AT R —F 45 -

1.1.9 HZAMNKEMIRE. WER Python B3IE ?

AVFZ AR ASRE . ARESCR P L35 ttorial-index.
THZ Y BT TR DAREUEE RS Python ZifR bl B IfE R, BIRBAEIIIE .

1.1.10 EEH T3 Python pyEA=NBR IR 7

A—AHH4A comp. lang. python Hl—ANHE{EF 2 python-list. I ZLMIHE{E 51 20 15 M FE g —— AR
AR AT AT B8 A F9T IS 3 . comp. 1ang. python MFUEARA, 3 KW EBAE 11 A,
Usenet fiff I 3 30 7 SRR AL PR R T &

A I KA B ) 2345 W] PAYE comp.lang.python.announce Hi £, 130244 B (T 81 2%
KRB TAZEAR KM o ATVAFE Python 25 HE(EA1 2 BT IEATIT 17 -

A 5% FAth 25 2 A1 ] 2H A4 B 2245 )8 ] DATE https://www.python.org/community/lists/ $ 5] .

1.1.11 FHMI0fIFRER Python B9 AFF A ARA ?

] PAM https://www.python.org/downloads/ " #k alpha Fil beta & fifil. ArA & 1S AE comp.lang.python I
comp.lang.python.announce #7841 DA & Python 3= 1 https://www.python.org/ Fi#fT 455 H-&#EEE] RSS #HilH
T

PRIE ] LA L Git 17517 Python HYJT A #5215 Python JF 2 #4850 T fE .
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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
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/
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1.1.12 FMonfas Python 23R EFIFNT ?

PR IR R AN T, B 285 T hitps:/bugs.python.org/ A Roundup.

YRAATHTAT— A~ Roundup K B4 REHE 54805 Sk B AT DAY S 2 M S5 U0 AR . 3502645 Roundup
AT BP0 G 5200 160 53 SRR L. WSR2 BT T1 i SourceForge [4] Python it 6is%, fikT
Pl Roundup f 411 1 7 1 ALY Roundup #57.,

A % Python JT & AR ZAE R, S Python JF A H i1 o

1.1.13 EEREFAAFARE Python HXXETLIMESESIA ?

] REAE S SO fee b 5 S 22 5 AR E YY) Python AH 5154«
S—fmA K Python [ SCES T 1991 4F, BUEHAAC LML 1.

Guido van Rossum 5 Jelke de Boer, ” {ii Jf] Python 4f#5iE 5 32 BRI L Ik 55457, CWI &1, 55
43, 55 4 1 (1991 4F 12 H), Bl i P, 55 283--303 11,

1.1.14 EEHEE Python B9 H5E ?

Ry, MR BERE, A LU LT, Wi python.org i) wiki JUT hitps://wiki.python.org/moin/
PythonBooks FREL—171F H. .

PR AT DA B 2% K AE £ 13 15 #8 K 7Python” I it i #5 %) Monty Python (15| Jij; = 2 7] DA # %" Python”
fi”language”.

1.1.15 www.python.org B{#{iFitt 5} LW b ?
Python il F 14 LAk 5A4) 011 T L I iy Python JERHZUAL I BA A ST B PERSE U5 1F) X L.

1.1.16 A{aé&LZA Python?
1E45 405 Python SEI 5, Guido van Rossum [i] 348 5 152 T W H A ) “Monty Python (1) & AT 5 x 4] Jail

A, X2—HBE 1970 A RIFUAIE 1) BBC R85, Van Rossum e 5B — ik ZhARIT g
FRBA T, e kRS F v 4 o Python.

1.1.17 FEAMEWMonty Python B KT HE" 15 ?

A, HEXFEE ] AR )
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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
http://infra.psf.io
https://en.wikipedia.org/wiki/Monty_Python
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1.2 Isci5ichpy Python

1.2.1 Python §ZF ?
EWERE. H 1991 SRR 6 3 18 N LB LM, XFRSERIEFRZE T £, BHHEl
FERAAR R R R 18 S H A .

TFEFMAHEL IHRARY “FEHEIE" AARH, A AR E e 2B R T . B IR KA &
PAMUAS 5565 = W ey ko (B0 3.5.3,3.6.2), T RUETEREE; WA XE MBI B 1E S5 1E 1
BB IERAIR, [R)— 2R 90 A4 190 UGS T 6 A R 4 10 iff 7 R 2 IR A PR — B

OB RS SE A 2 AT DATE Python 24 AT _E4RE] . A PIA R0 R] ) Python JiEAS: 2.x #1 3.x. HER
RIRRAE 3.x, KREZE) Z MR R SR E . BIR 2x I8R50 2 MM, (A8 76 2020 4F 1 ] 1 ZJ54A
P4y

1.22 2V ATE{EH Python ?

SEF AR E R IR, A AT PR IGETT W2 24 R AER -

Python AT DA% 2% F 4, I RALERS AR, IANE LA A VFL R RMKERE, I BE FF% Linux
BATARZ T, BT 3 e  I Bf E57 A
comp.lang.python FiIMALIERHFER, {HAZHA Python fi b AERTBILL LM, VA2 A2 A2 HERTLL.

1.2.3 APpEEEMNINBE A Python F &/ ?
1% 1J7 1] https://www.python.org/about/success 22 &4 7 Python (% H %132, % JJj Uk Python £x1Y 1 H R4
BIN] PAE BN 2 R R m A U TR

R /K HERY Python 51 H A1 3% Mailman {41 55 B8 Fl Zope W iz 5545 . 24> Linux &Z47Th, HAHEAT
H Red Hat #EL{# i Python 3 4 5 &8/ 5 4000 225 FE 7 A R Ge 45 BRER R . AE PN ER(E ] Python [ KA Hl L
$5 T Google, Yahoo DA & Lucasfilm 4,

1.2.4 FERRTTLIH R Python BHHAF#ER ?

#1418 https://www.python.org/dev/peps/ £ Python #5821 (PEP). PEP J&>& Python I A RHTARI: 142
WA TR R BT SO, o AR AR IR RO RRS U] 5 AR B . T DA 4RARE “Python X.Y Release
Schedule” FJ PEP, Hr X.Y @5 R AT R ATHIA -

FRLA I % 4578 python-dev 91 ThlEfFitiE

1.2.5 g3t Python MAFRENEH RS EE ?

WHF AV AN GHAY . A EEAFAER) Python fCHEAMAIT, PIL, ALMXHZIE S 1 AME A S I
FEFP AR 03 R AR E LA N2 1Y o AR T AR I NI, AR AE R S 4k 5
PR 55 SMAA KT R Python 438, FA A B EA e — Wk a) 4328 UK AR

WL SRV, W RAZ S BN TH U . PEP S filiid 751 A ] J5 SRS S B T A A4 O
F, DURATBERRS T4
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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
https://www.python.org/dev/peps/
https://mail.python.org/mailman/listinfo/python-dev/
https://www.python.org/dev/peps/pep-0005
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1.2.6 Python R—HMMEENFERFHESD ?

A1

Mg AR BRI AT I AN Pascal, C 503 C++ A Java (YL — THIHAT | S22 AT M2 H L
i . {HDA Python 558 —Fh i R ih 5 08472 I X2 AL nTRE A A . Python BA 3R i B — B AYTENA
FIPERBIPRIEAE, T HAR A2, fEAMAEAL 1B T 1 Python il PALESA/E Lk T H B B e 4 it , 1
QN3 SRR R UL o (i) Python, T DAPRIE )2 A 1 AR S B AN 0B ER S FE s . AT AT
BEAE S — R BLEUT IRl 1] P B E R 52

XFF 2 H A G RE A 22 AR UL, BB KANE 5 2GRS AR . XS24 R A AR ASL
SRNE, SRR . ARG AR, M, SOt Bog DR, &
RMKIEARF, AT — RS R ANE SRR E R, (X IR ol BE AR R 55— IR AR R Lt
Ry FR.

A VFZ HAB D7 TR L 45 Python BUNARBFII AT THEH o & Java —4%, Python 4 — IR IFRIERE,

IR DAFE R AR B B Bost 48 A i B — 2 St MR RR I H o G AR AP AS A R A P Dz B3 ik

HE AR W AR, AR ] DATE2E > i Re LRl AR 0 [R] B A LR B R 1, AT BRAS SR A W6 2

ﬁ%gﬁﬁﬁﬁﬁﬁﬁéiT%ﬁﬂﬁm%%@oW@Hﬁmmﬁﬁ%%zﬁﬁﬂﬁﬁﬁ%?#ﬁiémﬁ
Y o

Python F e (7 A RS AL A A I MRS SR o AATT AT RATE—S 97 10 vh iy AR P JEACRS 4 [T IR T S — 4
R GRISA TR 1 o ARAATTACASS A WL R, i ATTIX DA AR

>>> L = []
>>> dir (L)
['_add__', '__class__', '__contains_ ', '__delattr__', '__delitem__"',
' dir__ ', '__doc__', '_eq ', '__format__', '_ge__"',
' __getattribute__', '__getitem__', '_gt__ ', '__hash__', '__iadd__"',
' dmul_ ', '__dinit__ ', '__iter_ ', '_le_ ', '_len__ ', '__1t__"',
' mul_ ', '_ne_ ', '_new__', '_ _reduce_ ', '_ reduce_ex__ ',
' _repr_ ', '__reversed__ ', '_rmul__', '__setattr__', '__setitem__',
' _sizeof ', '__str__ ', '__ _subclasshook__', 'append',6 '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']
>>> help (L.append)
Help on built-in function append:
append (...)

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

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

[1]

T AR 2R SRR N S SR B2 RE AR RETEA ) B il

Python iA 41 5 fR 411y IDE. IDLE & —~5F-& ) Python IDE, ‘&£ T Tkinter §, {#i ] Python &5 45 .
PythonWin J&—> Windows % J&# IDE. Emacs Jf] J 5552430 T f# %] Emacs HAG JEH 109 Python #5,, Frg
X SE RIS AR N EYE E 2, B sl ek DA R AE 9n 5 ARG B ) A2 B X RE RN S5 T RE . 31717 Python wiki #¥
F Python ZrfEIfEE1) 2 #E A= .

WERARAR ZAE Python fEH M, VRATRESA PGB edu-sig HEFFH12
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https://wiki.python.org/moin/PythonEditors
https://www.python.org/community/sigs/current/edu-sig
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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 2 —/MU 574 5T pdb 1) GUI i ¢+ 1Y Python IDE. Pythonwin {fi{#s < Wi BB, 7+ AA
VFE2 MR, BNt n] PA9E Pythonwin #£)% . Pythonwin J2& Python for Windows Extensions T H #)—#84),
2 ActivePython & 1THUI—354 (200 https://www.activestate.com/activepython )

Boa Constructor jg—~f§1 il wxWidgets /) IDE F1 GUI {425, B4t MACHEZLQIEERIERAE, XA ARS,
PR YT de ERFZ LA, MORZ G, doc “FAFER ALY html SORY, i Zhiiiles , St B Zope 52
Fro

Eric J&— AT PyQt 1 Scintilla 448 20 {4 2 IDE.

Pydb J&p5ifE Python #8145 pdb (1AM HA, 2B 855 DDD (R Bon k4% ) e, DDD
& MRATH R AL A4S BT s . Pydb 7] PAYE http://bashdb.sourceforge.net/pydb/ $% F|, DDD HJ PAFE https:
/Iwww.gnu.org/sof tware/ddd F£2] .

AV Z 7. Python IDE tfF KA 4 . A 1EL4%
e Wing IDE (https://wingware.com/)
¢ Komodo IDE (https://komodoide.com/)

e PyCharm (https://www.jetbrains.com/pycharm/)



https://sourceforge.net/projects/pywin32/
https://www.activestate.com/activepython
http://boa-constructor.sourceforge.net/
http://eric-ide.python-projects.org/
http://bashdb.sourceforge.net/pydb/
https://www.gnu.org/software/ddd
https://www.gnu.org/software/ddd
https://wingware.com/
https://komodoide.com/
https://www.jetbrains.com/pycharm/
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21.2 HFRAIARBURIRESRITHRSOH?

A1

PyChecker 2 — >3- 4% Python (U i A S X (RS A2 0 M A XURS 45 HE 4 19 T B AR AT AMGK BL 3R A%
PyChecker: http://pychecker.sourceforge.net/

Pylint J& 55— R AR B2 56 2 g AR vfE ) T H., Wnl AR SR AN B & X HIRE. [ T PyChecker 4
TTHESIRKE A 2 Ah, Pylint bR 4L T —2LAMNADIRE, Bl ETRKIE, A E A Fe ARG gn i AR A%
XRI, EHMNEDRE TS, hitps://docs.pylint.org/ $24L 7T Pylint T B 52585135 .

AR, B4 Mypy . Pyre Al Pytype A AR Python YRS HH YRR IR .

2.1.3 Finfaaeas@id—4 Python BIZRGIE— MAILEITHI =& HI3LHF ?

WERARAR R H e — D ISL AR, TP AT AR 8RB AT I AL S5 2% Python K ATHR , IRBEAN 75 25 Python
il C AU . A1 THATDARERR P IR IR EE , FRIFIX LU 5 Python — il SUAFS e AE—iE A
A A T RT3

— R R R LE T, B 7E Python JER LA Tools/freeze H1. ‘B4 Python S5 {C B C 4l ;
—A~ C giiddn, VR0 AT BHUR AR — ST, AR5 R S HRIE Python BibRekfz .

B AR BB R U ACTS AR import i#4) (PIFEN), IFFERRIE Python BARFIIRH & (T NE

B ) AR, S5, B Python 255 AR Iy B A4S C UG (T DAGE ) 4w 2B £ U

XREEARIRAE ), FFQUE—ASE R BCE SCE, %SO SRR TS BR i R N B . A5, B

%iéﬁéﬁﬁ C RAGHKFH Python ERERR I A ERE, DAURI— N ISL R b IS0, HAT A SR
e .

IR, freeze FH— C 4iiFss . L NHA LN T HARFEE . —4~2 Thomas Heller ] py2exe ({2 Windows)
http://www.py2exe.org/

% —A~T.E. & Anthony Tuininga [{{] cx_Freeze.

2.1.4 &R Python ZFIERBIRENNIEIER ?
i) TS PR HE LT BRI R XA SO PEP 8

221 YTEFHEN, Hta4LHM| UnboundLocalError ?

A I AE RR B T B RAL AR BB A, S AR IR % AR AURS 42 24 7521 UnboundLocalError 24> A&
EADSE/

PAT S :

>>> x = 10

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

>>> bar ()

10

IEHTAE, EREPAT A
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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 9
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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

10 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 11
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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@,
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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) .
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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 -

1) JE iR [m]— S5 T A:

def func2(a, Db):

x, v = func2(x, vy)

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

print (x, y) # output: new-value 100

JUT- B s W T T 5

®
2) AR R XM AR LR LA, T HARA R

3) JE AR (EIA] BB ) X4

def funcl(a):

funcl (args)
(

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

print (args([0], args[l1l]) # output: new-value 100

4) Tl R S Y

def func3(args):

func3 (args)
print (args(['a'l, args['b'])

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

5) BEAE— AR hAN B {E:

class callByRef:
def _ _init__ (self, **args):
for (key, value) in args.items():
setattr (self, key, value)

def func4 (args):

args = callByRef (a='old-value', b=99)
func4 (args)
print (args.a, args.b)

args.a = 'new-value' # args is a mutable callByRef
args.b = args.b + 1 # change object in-place

JUT- B AR AR 24 B o N A2 2R A
VRN fe e iR [ — M 5 Z AR e AL

14
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2.2.11 {F7E Python pEIEFK &L ?

PRATRN RS (A EVE IS, s f PR XS, BN, RREEE X 1inear (a,b) fHGR [T —
ABRELE (%) KRBT axx+b BIE. FTLAGEH AT B 1 ek

def linear(a, b):

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

return result

i — AT R 5

class linear:

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

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

FEFRIERT,
taxes = linear (0.3, 2)
e — AT N2, (15 taxes (10e6) == 0.3 * 10e6 + 2.

AT YE 505 20 Bk s o A8 HLAE ARSI K o (E, i — A ] X S Be g i ad dk R ok JL A
%

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

X G N] DABFRE 2 AT IRHIRES:

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() M reset () FFRICHILEF—ITHAE B Z AR AL

22, BiEE 15
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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?

BRESHIN R DI RHLRRTEE Z BB S R AURGLEITE S . AURGLEIE S A SN A4 PR e 3%
ZAROCEL S R, SRR SET BN EGWEIES . B, pow () B MERMNRMELS
BRI, B SOR 2 IR

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

pow(x, y, z=None, /)
Equivalent to x**y (with two arguments) or x**y % z (with three arguments)

Some types, such as ints, are able to use a more efficient algorithm when
invoked using the three argument form.

1RSI RAR BRI ERE A =S URMEIE S . NI, P R SEA pow () T
Hdle A

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

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

THERH BRI U T ORI A2 A 20 Python ik, At 244 PEP 570 42 T Python Hh i i AL {3z
kw7 JIDNER

2.3 BFHFITEH
2.3.1 AR+ IR I 7

B E A NUERIES, WA A RMEZ Jrin— A — A NG RS R0 MRS, flan, 268
e PO /NIER 7107 (2B 8), A

>>> a = 0010
>>> a
8

Ut R AR . R AN UE R R AT — TR A NG EORE TR X i R
BRGNS . BIAE Python @R i A

>>> a = 0Oxab
>>> a

(CF ks
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(£ LT
165
>>> b = 0XB2
>>> b
178

2.3.2 Aft4-22//10 5RE-3 ?
REERHNTIELD & 3 WIERS 5 —2, WRARARREAR AR, HF UG

i==4(1//3) %3+ (1 %3

AL a0 i RO . C [AIFESOREF—8, FF HaRmFasiemds 1 // J WSS RERFEEM 1 5 31
EfS 1 —3.

XF 1% 3 KU 5 HOER N AR FR AR DN W5 ONIEEERNAERE £, HHER FETA
BRI L & JMZER R >= 0 SFEAF AL, WRMEBAER TR 10 B, A4 200 /NEFETR &2 LE? 190
$ 12 == 2 BHMLK; -190 $ 12 == -10 WEE&SEE IR .

2.3.3 IARFIFRERDHT ?

SFECE, R B int () RAMGYESS . B0 int (1144") == 144, F{HL, W float () %
ki F Sk, Bl £loat ("144') == 144.0,
AN, XS E SR e IR ffisE, P int (10144") == 144 fj int ('0x144") &5k

ValueError, int (string, base) %58 A0 iESEE E LS, HIQ0 int (1 0x144", 16)
== 324, WRFEEHLCH 0, W Python FUNIMEELT: w2 00 Ko Nk, Miox” FoR 1753kl

AR R MR AT R BT, WA N E R eval (). eval () [EESBHRZ I AL X
BT BE 2% A B A IRA AR ZE R BT ORI Python Rah=. B, HIAWPAE A __import_ ('os').
system("rm -rf SHOME") X¥FMIEARIIR H 3.

eval () RHAGREFMETLA Python kX RUR, X eval (109") R FEAEEIN R, K4 Python A
AV BERIBEAZ0 O BRAE).

2.3.4 WATHBFRBHFTIES ?
BIANEERGELF 144 BR3P AFE 1440, R N B RO 38 st () o QERARZER RN T il s\t i

B, WA N E RS hex () 3 oct () . B AFHIAE M, 7S 7 f-strings I formatstrings 5/NT7, 40
"{:04d}". format (144) AERE 10144 i "{:.3f}". format (1.0/3.0) 4 10.333",

2.35 WATEHTHE ?

TERBE, PN FAFHRR AT ARG . FERZRUFOLT , ARRZ AR RE R A5 Rl o KA 1 — B P A5 R
2, AERARAREE AT DA AZ P Unicode BERIXTR , MK 10. StringTo MR E array i

>>> import io

>>> s = "Hello, world"
>>> sio = i0.StringIO(s)
>>> sio.getvalue ()
'Hello, world'

>>> sio.seek(7)

(Rt

23. @FHFHEH 19
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(£ 50

5
>>> sio.write("there!™)
6

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

>>> import array

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

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

>>> print (a)

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

'yvello, world'

2.3.6 WMAIERAFFFRAREBAGE?
CEZUE SR SiE

o SRCBFRMR R — R AT BRI B R 7 . X — 1 B AU ATE T A B e 5 R 44 R

— B XWR M TRPIHALE F T case G511 FRHTY:

def al():
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'") ()

THHE getattr () W HFALMXTS, w52k,

TERMERE PP 2 U T I, Bl

KRB BHEFE

class Foo:
def do_foo(self):

def do_bar (self):

£0

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

o ffiff] locals () B eval () FfRMTH EEA:

20
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def myFunc () :

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

R i eval () BB EHAGK . AR EEFIFBRMNE, HCKREE AT BRI
1B R BRI TI PR

2.3.7 BB S5 Perl iy chomp() FXWFHZE, ATFMFFFBRPRIBRREBERITH ?

ATPABE s rstrip ("\r\n") NFFRFH s B BIMERPTA TR, TAIER M R 2% . QSR 747
s TR AT, HARBEAIZAT, WARHHERBrA 24T AHA T4 -

>>> lines = ("line 1 \r\n"
1] \r\nn
" \r\nu )
>>> lines.rstrip("\n\z")
'line 1 '

P T3 5 R — IR — AT SO A5 AL, FTPAREN s . rstrip () XA TARRAREF .

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

BRI R o

X TR ER IR AT, S5 (R MCRIE 2 B AT R split () JiikfF—AT AR AZS AR 20 B
WEaie], SRJRME int () B float () KR TUEHIBUN FAFHR AN EUE. split () SCRFATIER"sep” £
Z, BT WA R ST ASMY 73 B AT 41 Dl -

AT R AT, IENZFER AW C 1 sscanf () Bk, HEEAIETS.

2.3.9 'UnicodeDecodeError’ ;’UnicodeEncodeError’ iR {tAER?

T, unicode-howto

2.4 ERE

241 BHEFXIBT . iZi0ahnpisEEs ?

SR, R E5E, NS TIRA T R RO S
* A[AAY Python SEHLEA N FAYIERERS M. A% FAQ FHFHEMFFHYZCPython.,
s AT REREE RGN R, UHZAERIE 1/ O sl At .
o TEZARMALEATICT AT, WIRZHREIRF Hiv#ul (WS profile ).,
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o G EEE AR SRV TR UG P IE A (S timeit BR).

-ﬁﬂ@?ﬁﬂ%%A%ﬁﬁE%%%*%@EZﬁ7%ﬁ%ﬂ%ﬁ@%ﬁ%(@ﬁ%ﬁ%ﬁﬁ&@ﬁ
o AR) -

TEEALE, e Python YA R LZH 15, PAR&—L8n] DU B AT #5232 (XM RE KT 1A — g s ) -
o MR EE R (BRSO IEE) AT AP A H 2l e A0S (o A SO A 3 15 3 R B A Ak o
o i FIERAMIBERSS M . 2% 308y bltin-types il collections f&bk,

o BRI ARG T IAT S LA R S, WTRE RVERREORIL)  FLAERT RERR Hh I AT AT AT SR bR
XM C G EE, BN E R B — Ly A, RO E. B, SRR 1ist.sort ()
WEIREH KR sorted () BREGEATHEF (A RS PUNERRBI, 125 sortinghowto ) .

o PG ) 0 3 ) B 30 R 2 T A AR ARG s A AR, IR PR A1
PRI BER SR, R B AE RN TIRESO N EMITE AT Gl # L o ar etk = AR Rl 0 ) o

WARARE Lk £ 4l Python SLVFIYFRH, AAH —LL TH W PAIEYOERG L. Fiin, Cython n] PAXFREHIE L
i Python fUR A Zi1F A C 9, H Hul ATEVFZ AIFAY-F-5 L6 . Cython R LAFI I 4i¥ (RIR] BRI
BUHRE) ORI AR T RS T RO . ARG C i A (A0, WAPAHT H'5 C ¥ k.

S

LI PEEHL R /) wiki TUH .

242 BEANFHREETE—ENRAYFEREMTA?

str fll bytes X @ATAE), B R ZAFAF R EERAE - BRCRRAL, FNR NSRS A8 AT

Go TE BT, BasfT B P AR B K5 .
RHERZA str MR, WHREFENRZFENRA—MIIRPIHAELRAATAN str. join()

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(A —EHAMB BN ik io.StringIo)
WERZA str MR, BUENAER (+= 258F) ¥ bytearray X4

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

2.5 FF5l (FTé/FIR)

2.5.1 IMAFE TR TR Z EIEITHE R ?

FAM)HEAS tuple (seq) MPRHMERITFS) (LB FRRAT W IENTGL) ek HA A0 R HES I 1 A ) 4% H
M I .

i, tuple([1, 2, 31) /%4 (1, 2, 3) i tuple('abc') %4 ('a', 'b', 'c'). WRSECH
— I, EASREEIARITZR R X5, B AR ARSI E N 5 R 15 R o A s n] R B
tuple ().
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AN 1 A% llst (seq) T%ﬂiif?ﬂifh_ﬁﬁ%%?ﬁ@jﬂ,ﬂﬂﬁ*ﬁI_HSHEEJ llﬁT”E’JPFE[_J%EE’WJ%% i,
list ((1, ) 74 11, 2, 31 list('abe') P24 ['a', 'b', 'c'l. WERSECH—AFNE,
B seql %BH@JL* E'JZIKO

2.5.2 HAaRBIBFS ?

Python J3 41| (i i IERCE U8 R )PS5 AR RS 5. XETIEEF S, ST SR 00 1 NS AT, KL
Fife. MT IS, BECE—FS0 -1 EECE A5 -2, IR, FTPAAH seq[-n] @it
F seqgllen(seq)-nl.

M BT S A R SARTT . BT S [ -11 BUR P4 B a— D F4F, XA AR BRAEA AT R
FERIHATAT -

2.5.3 fq LA R YIRS K FES 7
il reversed () WKL, iX/& Python 2.4 W5 TIfiE

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

EAKBUIERRLR S, 1Al 8 —A> B U 4T Jl A PABER TR AR
7 Python 2.3 HL, #n] AR oY) 1 iEk:

for x in sequence[::-1]:
# do something with x ...

2.5.4 T MIIRPMERERT ?
1 KAAT AR VP2 )7 I FEAE , 751 Python Cookbook:

https://code.activestate.com/recipes/52560/

WEREANEERHFIIR, W0HAETHEY . RGN IFRRI T, MERE

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]

WERBRI A ORI AR (R: ENTH R hashable ), X H S

mylist = list (set(mylist))

RPN R R, MR E T, AR e 251 R
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2.5.5 t0{g7 Python S EIEE4R 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

2.5.6 RIS HFIFR ?
AR RS IV — X BRI 2 A

’>>> 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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2.5.7 UL EMATF—RIIMR 7
QLS GikES SN

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

2.5.8 Aft4 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]

25. FE5I (FRAA/FIE) 25
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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

25.9 FHBEH—INMEZHEFE: {REERA Python fiff—4* Schwartzian FFifL ?

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]))

2.5.10 fnfaiRHE IR PIEM — 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

26 Chapter 2. G2 I jo)j%




Python Frequently Asked Questions, k% 3.7.7

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"

34

Chapter 2. w2 R iald




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 -
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3.5 At awMEREENLFFARAPEXER “self” ?

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

woE, EHRRERE, SRR AL AR A RS B, ik self. x B self.meth () HDAVY
TEHERHT, RIMEECARIE R E L, WA MNP S T VE. 16 Cr+ o, W] DA B /D Ry as i e R
W (i mAs R WEA 5 ) ——fHJ2AE Python "rscsy JRifAs t At B DAA A 128 1 S R f
o 28 C+ Ml Java G A ARIEZORSEH R MERA o BIZE, PR A 2O L = AT A

HWR, X ERE IR B0 | BN E R HIZ T, AR R 78 C++ h, WURARARE AR AE 2R
ESEEPHTYE, RUAET : : BB 4F - % Python F/RA[PAZRE baseclass.methodname (self,
<argument list>). XX[T __init__ () FYEIEWAER, FRl@fEIRAE B EBEY RE A MELT
V5, ML AR =R B2 VAR

RJG, BT ASRIRER)TEVA R 4T Python HRR R A it (ARHEE L 1) A8 R B HH IR YR L8748 B
(f LB W45 ) TR, A A AR RN 7 U ARt — MR T 0 il — D56 B A A 2
— AR, BRI A (T ReREN ) o C+ il EHDRMENX — 1, {H2 Python %47
I, AUCH T XA HBT G I BTSRRI SRR self. var RAFHIARDL TIXAFIRT, SR, *f
TR LG R, WARE self.var FIRERX T IANTIRAERE 2 PR 5 AR LBI H . Heh)
WL, SR AL R A SIS B A TN [l i 44 25 8] o, R 2R Python (I 4% 25 1]

3.6 At A geERENPME ?

W2 AT C 5 Perl (Y AJBAR, MBATARZEMIN C A 45

while (line = readline(f)) {
// do something with line
i

{HAE Python FHa il 5 X A

while True:
line = f.readline ()
if not line:
break
# do something with line

A FeVFAE Python Sk s IR A S PR 2 A 5 P s DR . ARMERCBRA B, R iS55 Y -

if (x = 0) {
// error handling
}
else {
// code that only works for nonzero x

}

BRI T x = 0, FFOMRGALHR x , MK x == 0 HELH AT

CAAUZHNTERE. REBEN T IT AWM RE TR, (B EE SRS A, IFA
PR S A AR SR (AT BRRIfE - 8 RO B 1) i AR BN 20 2 X — AR NS 4R IR i) 35 3

— BRI BLGE, KZHA L5 Python 727 B#RIAIRE] while True HyJHUHIE, MAKIER
TEFER A IR AR AR TSR L Y S R A B S I 2 5 v

ARSI B EARMRA T 1, (HilF A0 while True” ffhy Sl 5 :

3.5. AftawMEREELFARPEXER “self” ? 37
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line = f.readline()
while line:

# do something with line...
line = f.readline ()

AT, WRRME EE (BRI E K sys . stdin. readline () ), WHAEEE F—17. A
{EsEE ﬁ%*%WAmﬁ % U H R R e DB I A ISR

BRUFI TR BT IRACHS . XAEREE

PATH] B 5 R

ML

Bl for IHMRIEERE XSG, Billfile objects SLRpRAAMIL, LA

for line in f:

# do something with line...

3.7 A1t 4 Python W EEeThEE (HIa0 list.index()) {EA A ERH

fhThEe (fian len(List)) {EFHFRBCM ?

1E 4 Guido i :

(@) X FHLEBAE, RISRFORIE LSRR ) P 3E - JiZ (R ) sREEes PR IEAR
B8t SR E B IECE R IB% FEHYICTE . R — R HATHR x*(a+b) EXHER A XM E N

x*a+x*b ARG REIE, VAL G OO 755 UM [R] S5 i AR SRR

(b) MR HA len(X) AT, BAITEE ORI IRV EZ . XEFRITPICEF: 4521
R, SROREM A S M, PYEE xlen() I, WAE ZRHNE x ZREF LR AR
o R A TRIE len() FRARIA AR . 30 LBUMSIHIEA getO B key() J75, B A2
PHAYZEA writeO) J7IAIY, FRATER 2 RE] N K.

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

3.8 Aft4 join() B— N FHBHEMAZIRITHLE?

M Python 1.6 74y, “FAFH AT GILMARHEIRTY, MESINTr AR, X RR AL D RE- S U6 2 ] String

LB SRR (A D BRI -

M

, TH

R RSO 2, BT SRR R E AN ST R —

B

".join(['l’, |2v, 141, '8', '16'])

GERUNT:

’"1,

2, 4, 8, 16"

Xt i FHEAT AN LA A

e X RER B AT SO (String Constant) 77 AR ERERMRMER ", ARSEFIL, 274
AR —ANEEME . APRAESSE B PR I 4 AR A VR AT X ey vk, WA 2248 b B i HAE SO |
AT

AR UBGEE IR TR LIRS RS O AT R o B L A R A E R (R 2 I
Bo HTFRFEA, 18 split O A DFRERIEUFEES L, IﬁTLﬁMﬁ? RESFEE:

Hl’

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

38
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SEXT AR SCRRIRE S, TR ] dr 4558 7 A oy B i TP 4 d (BAEBOATOLT , IR IR R 2% ) -

Join () BFFIE, PUMEMIIVONER, R RRIFF R FERFA], IS TR
2R 5o B RIS HT DR AR GTRE SN 5, 4048 5 B B RTHR R . 54
AR B A K I

3.9 REASH?

WERBATG S, W try/except HBORCRMR R . SEbr LSRR e B 510 . 7 2.0 ZHIH) Python fiUA T, i
XA ST 1TE:

try:
value = mydict[key]

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

FA YR dict FEAT IR AT key B, X AARE S WERAERXFERTE, VB0 BAZX A -

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

SRR ERE L, BRI PAM# ] value = dict.setdefault (key, getvalue (key)), {HEjEZ
WH getvalue () MR, PFATENA R OL FES XA TITAL .

3.10 H{+4 Python thigF switch = case {§/4) ?

PRATPAE AT — RS 1f. .. elif... elif... else. BBMNFERGXI TAE. XT switch iBAIERC LA T
— gL, H M R DA S AT HEA TR R R B . A SR RS B ARY HPRES, WS 5 PEP
275,

X TG E KB AT REME PP AT BRI 0L, AT AR — A>T, o case ELIR SN B SR I A R &R B4

def function_1(...):

functions = {'a': function_1,

'b': function_2,

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

XFFXRPAM I, ATPAEE M getattr (O WERRAARE SR T EARE DL

def visit_a(self, ...):

def dispatch(self, wvalue):
method_name = 'visit_ ' + str(value)

(ENE327)

39. REESH? 39
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method = getattr(self, method_name)
method ()

WO TR A R IR, BIINAGIRE) visit_ . WERBCAXFERIRIZ, WERMER AAZEERE, BaEH
FFREAZ IR X R RT3

311 BEFRERBEPENLTE, MESRBSETRERSNSES
HIG 7

HR L AERE, RS AR Python HERRIUERR 2 /0—A> C At tbsh, 47 JnT ARG [u13H Python.,
P, — e AR S BTG BT C LA SCHs

HS 20 SBse, Stackless Python f—N5E EFBOTHIMRERIERS, T DAk C Hitk.

3.12 At 4 lambda RiXXFREBEIED ?

Python f}] lambda AR BEEL & 154, [Hl Python HYTHAMELRA REAL Pl B 7E Rk sUN TR 64 . SR,
7 Python H, SXHAJe—A " ERY AL, 5 HAWTE NN BERY lambda 3 HA[H], Python ) lambdas
s — ML, AR SR A .

PR 2852 Python PSR4, W DAEAHBIERE NFE I, (AL, (] lambda ifii A @A SO R K0
ME—DIE R ARAN TR BN R B — A FR - X2 — L T BB R (5 lambda ek A AR G283
SEAMIA]) [ Rk AL £ |

3.13 TILLUK Python %&iZAH4128R5, C HHEMIESD 7

Cython K47 A W] HeHERER) Python B A 4% 5] C P g rfr . Nuitka Jg—-4F Python i il C++ U HIHT%
Gy, BATESCRPSERERY Python 155 . B4MIFM Java, AIPAEJE VOC .

3.14 Python IN{E&BHN%E ?

Python 774 BER A1 Bk T 528 . Python fARIESCBLCPython ST 5| T HORAR A T P A &, FH-6E
55— FRLHR AT IR, I RAT AR ERAR I 5 A 2 4R mT 75 1) A OB PRI B3 B 2 SR & o ge B
Bt T TR I SRIBGRIAZE T S AN A2 S A R 2R

H2, HAhSZHL (4 Jython 5 PyPy), ) W] DMK RIBIALE], 4N iy bl mfcds o dnR 4R Python LAY
P 5IITRCEEIIAT N, MM 2257 il BE & 2 20— L R I RS AR I

FE—28 Python SCBUH, PATRURSD (FE CPython H TARMGMREF) WIRESHE/ SCPHINAST:

for file in very_long_list_of_files:
f open (file)
¢} f.read (1)

ks b, i CPython (5 T BB 5, B BIIER f HR & KPR —A3C0F. 2RI, X648
) GC, XX G REAARIA A ] TE] e (AT REARAS RIS RIRIRG ) Bl (Fep) o
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USRS AT TAL AT python SEBLAGAUHS, MRV S8 20K PHIZSCPF i B with 1545 Joi€ WA BT S AN
fil, EHARL:

for file in very_long_list_of_files:
with open(file) as f:
c = f.read(l)

3.15 At 4 CPython A {E HE X SRIMIREIK T3 ?

B, XA CARERRE, RIRRERSHE. GERY, FRA1%03E Boehm GC [, BAET X $#HE W& (H
ARIHTE) B, REEEALRENN, ARAZESENR; ik Python (HHE, TFEMH
AT )

24 Python i A F| HAM R R sy, 450 GC L ph—ANmEt, fEMA7 Y Python #1, 1 PAH GC JFE{H
HI A e bnifE Y malloc() 11 free(), { A Python [ 5 AR 7 Al A2 M € & B malloc() Fil free(), i AJ
fiE NS5 Python [, PIAE, CPython A] PAIEAfHLSEIR malloc() il free().

3.16 CPython BBt At AFREBABEARE?

24 Python iR If, M4z Jryfin 4% 23[R 2 Python A5 | AR ST A SR BRI, WERAFAERGERG I, AT 6E
KA O C S BL i A2 At R T RERE LR (B AR Purify SRR T H AKX N ) o (H2,
Python 7EiR H G BN A I Sl BB A 4R

UNRZE5E ) Python TERECN MERFLLE NS, T atexit BHGEFT— %L, SRHIMERX LA

317 St 4F M AT IR IR 7

BIRF AT 2 2 R, BB AT =GEE 2 5E AR . v LA TCA LT Pascal i
sEEk C 4545 B RM IR/ NES, ATLARARIZEBIESE, 7T AME R — A 8 0E. fln, kxR
AR AT 24 1R 7R A RS B AN T

T, FIFEREAREME S . B TR A RIBCRIX S, A X SRAR A IR AL, I
HBANE, B0, os.listdir ('.") REIFRIRYHE]H FH 0 S FAFR AL R m H SRR Rm T —
BEASCOE, X et A T4V E I sR B A 2

JCHEARTIAR), XEWE BRI T, AR ERER AT, SRR AR, XEWER
IRAT DA AN R e R . HA AN ITTE T UHIEFZIY key, bt L BERFCHRHES L HAE key o

3.18 FIRE4N{I7E CPython chsi ?

CPython (81|52 bx L I AS K BERURRAL, T2 lisp WS IHER . xS BRI HAR IS R 105 | IS 4K
A, FAEP LG O B R 1 i B A B K 8

ERFRTIINER a 11] BEAERA SR KRNSRT I RE T .

UAINEEEAIU , RS | R KN H R T 28I 7 R PR B B AR IS I I 1R s 24 %4
AR, S —LEBMY 23], ASEAERE TR LIR AT 2L BriA B RN

3.15. Hft4 CPython RfE AEFER LI EMH R ? 4
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3.19 F#ZIN{I#E CPython fhscEiag ?

CPython (1“7 S BN AR/ NG Ay . 5 B-RIRIEL, SXAERZRCHOL T oAk (H Al I A1)
Peft TR IPERE, HF B R R

LU TAE R 2 MM hash () & RO EFHAAEGHR) A A hash {055, hash (A5 AR B be A A~k
PP T AZEAR S 120, “Python” [ hash {§>4-539294296, il "python”(— & AN ] () 7445 ) 1 hash
fE°R 1142331976, #R)5, hash FCRS 1155 P ERECAH HoRFAE R (ELI A B . (RIS ) SR LA AN RD 1)
hash {f, X EME FHFTEEERIBE] -- O(1), H Big-O F/Rik - R R— .

3.20 HitATH key AR LH ?

UL e A RSB A BBV SRS A (R AT AR B . AR R AT AR, W AT B SR Ak, RIS
WA ER S AR A (Ui, BT I ER S AR TC I e R R RN P R, P ey RAE 7 i
A H . SRIA, MARZHRAE P IR B A R, FFTERRREIE, O HIR A EA R . AR ARl
HIFE, BASKREE, FATEZRRA R T HRERIESA AL .

URARAE A AR R G i, WSR3l ocdl; Mgk tuple (L) G —4ocdl, HEHS
FNFE LA . JCALRA TR, P RT DA B

CAFE A — SR 2 i il )y 58 :

°%ﬁ@fﬂﬂ(ﬁ%m)ﬂﬁoﬁﬁﬁﬁm,ﬁﬁﬂ%%@ﬁ*ﬁﬂﬁmﬁﬁ%%ﬂ%7ﬁﬁﬁﬁﬁ
25 B

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

251%—> KeyError ¥, PUMSE ATPENE (1, 2] id %47 id KR Bmifie, ¥
R == R IR S, AR s .

o BENSERA BT S KB, RO AT R SRR A SR A S HEIE, RIER
HAC SRy 2E A TCRABER o

o SRVFSIRAE N, AR A EEEEA]. MRS IC BB SR, SR AR AR R — 2
PABREZRO R R . Bl — A EEWNFHAERIN: d.keys () HIEEMERS T AT MR B

o FRPIFNETIE S, MAMCN AR DS, EAUEUR AT ABCE AR TR 55 5] DAGE )
BN AR O . RRALAT PR A B QI 2 3 A R 5 R AR LT 1) 2K 14 B A X e i o A
Bt LA SR ] e FEUCIRIEER.

WRFEEE, ATDAGE DA R R AR ok AN T, (B e 5 2R FHUG: s ] DA — AT AR S5 A e A —
ARSI, RIBIFEBEA __eq (O M _hash__ () k. B5, OISR EEF (S MR
T hash FUE5H ) AR LSRN RIS A (X R AL T 78 (BOHAME5H ) b BREFREE .

class ListWrapper:
def _ init__ (self, the_1list):
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):

(Rt
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(£ LT
try:
result = result + (hash(el) % 9999999) * 1001 + 1
except Exception:
result = (result % 7777777) + i * 333
return result
R, WA T R T2 R0 FELE B 57 R REAN AT F DA B SR U Hh 1 AT R T AR 4505 4%
AN, AN, R ol == 02 (Hlol.__eq_ (02) is True ) M hash(ol) == hash(o2) "
(Bf >*ol.__hash__ () == 02.__hash__() ), TIRMEEEETIH A WRIRARER LIXLRE, 5

BHFNHAEET hash AYZEHRE 23 4

Xt ListWrapper , B AREARNT RAE T I, AES LRI AE S ARE S 0 o BRABRIE s S A 5 I8
SRPA BN IE B X LB TR B 28 A WA BRI 305 A

3.21 Hft 4 listsort() ;ZHFREHFIIZER ?

TEPEREMR BRI OL T, AUOON THEF A il —m o R @ — iR 2%, L, list.sort () XBIRIAT T
WYY . N TR L, EASRECHFRIIR. &6, SEFEAFEA, HEHERE
RHFHICA, A SRS 3512

WERELREEIR, N sorted () BREL. HUBREUASRBERRTE NI L P QIEFIIR, XHATHT
FRARMml . B, NI Ak A I T keys HERF:

for key in sorted (mydict):
# do whatever with mydict [key]...

3.22 fn{a#E Python g EFISCHEREOME ?

H1 C++ Fll Java 515 5 SR AL AYRIHGE DTS RA TR 7 ¥R A R B I VR AR B 10 LT B4 24 136 )
58 S A TR BT AR AR

Python 2.6 ¥ il T — 4~ abc iHL, @ L4 5 2% (ABCs), R J5 W] Al isinstance () Fl
issubclass () Kk SLHIa 2B LI THFE M ABC, collections.abe il LT —4H MM
ABCs ffllll Iterable , Container, #l MutableMapping

X Python, @l i XA FREATE 24 A9 INOMAR . T ASRASHE O F 2 44t . 84— A>T A PyChecker, AJ
AT AR T TR R .

AN PR R T DASR AR AR, o ] DA REER 3 CORLIE AN — 41 Bl . 172 Python BLBR W] DA
YERMAR AT, PMRBLRI ARG “ R . RIGER O Ml Ee LR, s &l DARE M 1 69
fAIEE “HEARY (stub)” BUMEFTHG B, WA doctest Fl unittest MEHREEE =7 MHHE ALK i
FERMINAES:, s B i A7

I 24 1 LR ] DARE BIAE Python WOAHEAZN Y . SRR AR ARG IALTE . s b, BB AT,
PR R TR R BE IR e (B Lk @ k. 4, append () 7y il—LE PIREI R A R IR B CE; #%0
IEABENIA R append () SR RER IEFISATILEAE, (FURAENNSE M PR A AN B M2 AR T B
G HMEMFIERA N, T iR B0 M USRI IR TS T WL, — 50 H 8@ i 7 i B 1 1 L I
K, EERIEMEGATMEERAUEZHT, Bem GBS . 248, Python AVFERRITH, RA
AN E M B -

3.21. Hhft4 listsort() BHIBEHFZIE ? 43
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3.23 Att4iwH goto?

]l DA S PORIR AL “goto £54”, HF ] DAES RBOH F TAERY . 2 NI S H 7k ] DAy (8 AR U
C, Fortran FIEAMTEE 1Y g0” B goto” ZEMI M A SRR M. Hiln:

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

except label: # where to goto
pass

EEA VR BE R PERRAY HR], X0l A A2 T goto. TEEAEA .

3.24 At LRIG=FFE (r-strings) FEELIRFHIERE ?

SERHIGE, EATRBEART RO BURALE R S5 R AL B BN SR LA 5 74F, BN RGN T
(iR

SR AR BT e o 1 O AR ST H A ORI SO B AL PRES (B2 1R Ik sT | 5) A A
BEIAEBE G5 A VT RC Y B R AL B 2, TR IR P AP FR S FUVRR R Badok, feipdd i 5155
PP USRI S AF R o 24 e-string JTFEATAITTN H GRS, X LB TAERAR G

R AE 2 A Windows B#424, , THYERITA Windows FGEI I #R G IERHAL:

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

R EIEAE SR DOS Ay MR, W2 PA TR Bl

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 igHEMEMER “with” i&4) 7

Python 7 —>with” {54, BEZE THIIIAT, FERAA DRI DA . A LE S RS2

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

1 Python #t, XAERSEHA 2 AR o

HAhiE 7, 4 ObjectPascal, Delphi Ml C++ i FI AL, PRl DAZAS S BIHUALE 2 o A 28 5. 102
AU B - HiEa & R AERIE I ALE TR R A1 K

Python i I B8 . FSE A AT RRALEAEIZATIN G| MRS Sk o AT DABIAS AR 0GR A o8 i sl e e B o
XA TR ] B P S S U R AT AR RElEtt . SRR R R Y

B, SRAPAS A SE R RS B
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def foo(a):
with a:
print (x)
ZA BRI a” WA — A4 X" BB JE . K1, Python -3 A SR fFRERR X — s (RiK7a” 2%

B, SREAAT WRA—ADE N WERZR, ERE S with BEp 6?7 AnfHT i, Python HBIE4s
BT AR 18 5 S A o

SRIMT, Python AJ LA i KA S B with” FIRIE F R (R E) BRI, (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

ref.b = 42

ref.c = 63

XA RE AT IR, 2 Python fEis T M A ARIPRE , 115 —ANUA /5 AT — AT

3.26 A1t 4 if/while/def/class (ER) T EES ?

B 5 T ] S (ABC 5 EIRIETRZ ). HIE P4

if a == Db
print (a)

5

if a == b:
print (a)

TR A A MM 52 iR, X FAQ MRERRGIY, B SR R E; iXEi
HH R FE ¥

A MRE A J S A TR BRI A A 5 TAE; Mh(TR] AT B 5 Rtk (o] Il 5 248 o 4
B, AR R SCAR AT S A0 A AT

3.27 Aft 4 Python HIIRMTAHMKER ITFEHES ?

Python FVFATETIZ, TCATRIT MA RN HE -

[1, 2, 3,1
(‘ta', 'b', 'c',)
d = A
"A": [1, 51,
"B": [6, 7], # last trailing comma is optional but good style

3.26. Aft4 if/while/def/class IERIFEES ? 45
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AIUABE ) LV IR

WRFNR, TSI FRES ST, WERSIRMEZ TR, FARBICELE E—frhdsmiE
Fo XTI AEHHT, A SRR R

AN IGIE S 2 P HOE IS W R Ban:

x = [
" fee",
"fie"
"fOO",
" fum"

]

XN EREEALAMIANICR, HEFR EAE = fee”, fiefoo” FI"fum” o SR _EE 5 0] ARESG X RN
H

FOVF R BEIE 5 AT DA 2 R AURD B2 5 A il
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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)
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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*/\ﬁﬁﬂ%E’WJ% fefit T .put (obJ) IEHMICER, FHHAAM . get O Jrikik
Wﬁ§0ﬁ¢%%ﬁﬁﬁﬁﬁm%ﬁ¢,M%%%tAE%Azﬁﬁ*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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(£ 50

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 EPREEIX L8 T AR A nTHEAE DL ICHIT R A SE R, PN IR SRS =T R P AP AE . =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 E LR [0, 1) Z [ BELIE L.
R IR VF 2 HA AR L TR R R, Bl
* randrange (a, b) iR [a, b) XJa] AHY—EERUEL.
* uniform(a, b) I&[A [a, b) K[ALZ [ HTF SEL
e normalvariate (mean, sdev) fiHIES (B 9 REE.
A — S PR ECE N P A A TR, AN
* choice (S) MEERIFHIFRIPLER—ILEK.
* shuffle (L) XIFIRHITIRA R, M2 URILITHL.
A7 Random 2, ARATDAKF HSLBIML, HISRGIEZ AL LR Mias .
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CHAPTER D

¥ RARNE e

5.1 F[LIfEM C EEPRIBECHERND ?

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 qLIfEA C++ BEETRIEECHRND ?

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,
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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!

5.9. wn{a#Esk PyErr_Print() (3TENZ stdout / stderr H{ETAE) BI%H ? 61
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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

62
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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? 63
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iﬁétﬂﬂz it e Kl 2 2 i A - e W C A SR BOH 7 AT ef, IS 7R/ <At J A EOF”
FrHCEE . N2 GNUreadline A 5E#E - B (B5H] ey ALY ] readline() I 22 SIGINT ):

#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; /* lengths of line, code */
char psl[] = ">>> ";
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__ ", PyEval_GetBuiltins ());

while (!done)
{

line = readline (prompt);

if (NULL == line) /* Ctrl-D pressed */
{

done = 1;
3

else

{

i = strlen (line);

if (1 > 0)

add_history (line); /* save non-empty lines */
if (NULL == code) /* nothing in code yet */
j=20;
else
J = strlen (code);
code = realloc (code, 1 + j + 2);
if (NULL == code) /* out of memory */
exit (1);
if (0 == 7) /* code was empty, so */
code[0] = '"\0'; /* keep strncat happy */
strncat (code, line, 1); /* append line to code */
code[i + j] = "\n'; /* append '\n' to code */
code[i + J + 1] = '"\0';

(Fotakss)

64 Chapter 5. § RN R ERE




Python Frequently Asked Questions, k% 3.7.7

src

Py_CompileString

if
{

(NULL != src)

if ==

(psl
l\n|

prompt ||

dum
Py_XDECREF
Py_XDECREF
free
code

(dum) ;

(src);

(code) ;

= NULL;

if (PyErr_Occurred
PyErr_Print ();

psl;

prompt

}
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);

== code[i + jJ -

PyEval_EvalCode

&val,

(code,

1]

0)

(PyErr_ExceptionMatches

(val,

val,

(src,

"<stdin>",

)

s&trb);

"SOII,

trb);

glb,

smsg,

"unexpected EOF while parsing"))

Py_single_input);

/* compiled just fine — */
/* YY>>> n

/* mo,.,n

or */
and double '\n'
/* so execute it

*/
*/

loc);

*/

/* 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 .

PRVTRE K TETF IR 3 A — DX AR I TF45 » BT A 42/ » Python 3.x » Python (command line) , ZATE G4
W —EE >>> SRR O WERXAERYEE, 7EH exit () BRBEEE ctrl-2 AIGHREHH S
{H 2k . Windows fEiX I I iz fT—4python” fip 4, I HAEIRA IEARRER IR H T

BAEFATIIE py ayS T AWARM], ATUARIA Python AR 1. 17 BRIt Python JHI AR i) 468 X ¢ A2 AT X%
f&o fBis Python JIANI T 5L0i0 LIFv 4 4 hello.py, JF Han S PRFFAE M T B H AT, A0 R DAA 52K
LT X 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
IBATIREAR T T fir % (D: \Program Files\Python\python.exe "$1" %*). X/ DAflIIATERy <
FERPF T AE N foo.py i S WEIAT . ARA B I (AT BB A “foo” T TCFRHM A SR A SR AAT A, I
it L. py N INE] PATHEXT FRSAC &

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

THZ Y cx_Freeze T fi# distutils 97J%, B IR Python fUIS A1 K] G M GUI W AT 301 F. pyZexe , 24
T Python 2.x W n] AT SCAFIYIATY J&, EILA S Python 3, (HIXAMRASIEAETT % .

6.5 *.pyd 3% DLL XHFHERA ?

ey, pyd SCAE AL, HE SRS GURRAE — 4K foo.pyd By DLL, HBAE M —1 KL
PyInit_foo () . SRJGVRAIPAGHE Python fAFY “import foo”, Python 482 foo.pyd (DA} foo.py . foo.pyc ).
WRKE S, FZ=HH PyInit_foo () RMIRILE . AN Kf.exe 5 foolib 447, K AiX £ 53 Windows
BLURAFEAE DLL .

TR, foo.pyd i8R E PYTHONPATH , 5 Windows [l T2 foo.dll [ ARIE . Ak, foo.pyd AN
T BAAERBITIRER T, NSRRI 5 dIl 44, IFEZE dIl . 244K, WARRM import foo , MIFE
% foo.pyd . 7E DLL ", ##EZAEEAIS A __declspec (dllexport) miH. fE.pyd i1, #EHEAE ] AL
G E Lo

6.6 FEEHFIE Python i A—/ 1~ Windows 2% ?

1£ Windows [ F A7 H i A Python fiRRERS vl DLEZEUNR

1% _ A% HEAEREY exe SO N E Python . 7E Windows |-, Python #4452~ DLL , 3%kEAT] DA
AT A A B2 DLL i, (G2 5— D ARICSRI st ) M, #5823 pythonNN.d11 ;
T LEEAE C: \Windows\System 1, NN & Python i, % “33” {3 Python 3.3 .

ARAT A I P RPOAS [ ) 5 sBE 4 3 Python o 38 5 R B 5595 31 pythonNN. 1ib , TiE47HT
B WK ESEE: pythonNN.d1L . (—KUEH]: python NN.1ib 2AriEH “import lib” | X} T
pythonNN.d11 . B HE L THRSNAS.)

AT B BE AR K b fAT Ak T R R, — VIR AE aE AT B KR B AR AR IS b Al Win-
dows [ LoadLibraryEx () /¥ Ml 2k pythonNN.d11l . AU B B 05 25 {6 F f# fJ§ Windows [
GetProcAddress () BIFEIKIFAIFEET 17 H pythonNN.d11 HAEFAEHE (B Python ) C API ) .
T ] DA X LEH8 41 X ATAr[8 AT Python C APT H ) AR C AARDHER 2 A -

Borland 2781 B 4¢ffi f§ Coff20mf.exe }f pythonNN. 1ib ¥4k OMF #% 5.

2. AUAHRAEIT SWIG , 45 5 Al 4~ Python “IRERIHE” , w45 (i i RL RO Hcdin AT YTt Python
BT . SWIG ¥ URANBEIT A SEIEOAN A . 25 IR A B2 5 exe SCPE o 19 C AURS (1) fRA46% DLL
SOk, UL T .

3. SWIG K —A> init s (—A> C &%), HAFRBERT I BRI ZFR. G, QSRR 4 FR e
leo , I init pRECRFAFRA initleo() o AR SWIG P, W init pRCRFHEFRA initleoc()  IXHI4G
AT A H B S O R B 2
PRATAKF A B 2 iy C AR G4 B exe SO SRR VR 0 46 1 R BRCSE 7] TR 3 Al Python | (X
v P W S LU STRE & )

4. IMEZ . ARATAH A S AU 5 RAS B ) f 1 Python f#REds .

#include "python.h"

Py_Initialize(); // Initialize Python.
initmyAppc(); // Initialize (import) the helper class.
PyRun_SimpleString ("import myApp"); // Import the shadow class.

6.4. BEH(ER Python BIASIETHRITIH ? pos


https://anthony-tuininga.github.io/cx_Freeze/
http://www.py2exe.org/
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5. Python C APL{FAEP 1A, AnSAR(E F B MSVC 2 AN 4ot F T #  python.dll | 3045 S5 A - &

M 1: SR FILE* 20 “Bomd” A2 it B ANEVE T, RO 42714 FILE
SRR . WSEB ARSI R - R hRE.

W 2 FEA void BB SRR, SWIG 242 i PA F AU :

Py_INCREF (Py_None) ;
_resultobj = Py_None;
return _resultobij;

Py_None ;72— , EJ %} pythonNN.dll #1475 _Py_NoneStruct [ W BHR &5 o [FIFE, bt
PRFAEZ S AR EREE T R PSR B4y -

’ return Py_BuildvValue("");

AT RESE A SWIG 1Y $typemap 4 Bl o, HILTLEMHTIE (K252 SWIG H
F).

6. i /i] Python shell J{i& )\ Windows L A% /7 N AR 57 Python MRS 67 A 2 — M 2585 ALY
FUREA ST T8 RS F6 1 &%, MR, 4 (8 wxPythonWindow &) [WiZAd—4 “AH fRRiet
Ho % 1343 Python EREARR A S . ARATLAKF Python 11 i/o F3E [ B SCRHRERY _ LR _ X4,
AR A 5 28— A5 read() Al write() J7 A1) Python X4 (FE4 RASHL E 30) o

6.7 WfAitImiB2E A BT Python [RREEHIEHA tab ?

A FAQ AUl I il 24, Python #5457 PEP 8 | S 4THY Python fAUASHET 4 >254%; X L ,2 Emacs
python-mode ZRIA{H .

AT RS R, IR H R SHEE R — MR 5. MSVC X A 4, H HARZ S Bl E A
234 w5k Tools » Options » Tabs, ST CAF258 “Default”, %8 “Tabsize” F1 “Indent size” & 4 , FfbE
PR PR .

MR A HEAFASESEE S S B A8, Python £5| k& IndentationError 5f TabError . /R
A PAIEAT tabnanny B PARLAEFIEIAKG A H S

6.8 WA EARHENIIFIA TEERRE?

i F msvert fRH . EARMER) Windows F5E P BB, B8 LT — R kbhit () RKE R GIALERS G,
M getch () RIRE—ANFFFMARLEE .
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CHAPTER /

EfRAARE (GUI) &R

7.1 BEIRSREE W6
7.2 Python REEEETXWERAEIASR ?

EXPARER (BERSGE) V&, A2 IR ftke. BARE S TAEREARAES] Python3 |, HZE
/b B i Tkinter DA F Ot 375 Python 3 |y .

7.2.1 Tkinter

Python [ARMEAR IS T tkinter, X & — AN R T, $8 1) Tl/Tk flifF4d . %8 0 KR s 5) 4
(P iz DAL S 7E Python (RS kI 2247 H o) AE A THAL. 227 Tk 3R,  HCaniRAE S,
AT Tel/Tk 17 [ 2771, Tel/Tk A] 52 #8545 2 Mac OS X, Windows £l Unix #:/E RS .

7.2.2 wxWidgets

wxWidgets (https://www.wxwidgets.org) =—H M. AJEMEM GUI KIEH P RE2E, [l C++ /5. Bh
PAMEZ AN EAERGT- & AR A B AR A LR . 145 Windows, Mac OS X, GTK fil X11 F-E7EP, #e
wxWidgets 4 Hifa & YRS . (EES 40 EEE T E , wxWidgets Z8E 0] I T £1ES, 4% Python, Perl,
Ruby %5,

wxPython J& wxWidgets ] Python i&E . H IR EAEHUFTUEE B2 AR5 T wxWidgets, (HEM 40
Python #/J§%, $efit /" VF2 HAMTE = 90 3o SEBURFE . wxPython A7 —ANEERAYH AT A B HEIX

wxWidgets FI wxPython %2 H TR . SEASMVFANIE ARV AMITERDILEN: . A AN 2 b 1 &
il
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7.2.3 Qt

Qt THAL (Wi Ji] PyQt ¥ PySide) % KDE (PyKDE4) £ 248 i i vl i PyQt 24 Hi1#L PySide i
B BRI S © A, Wl AT Riverbank Computing 43K PyQt V¥ R[HIE. PySide AT LA F Hi 1
TR

Qt 4.5 PA FJRAE ) LGPL #EATF 0] 5 tbAh, Bk nl il a] A Qt 24w AR E3R1S.
7.2.4 Gtk+
£X} Python [#) GObject N 46 ] PAH TS5 GTK+ 3 W . 3£ 0H Python GTK+ 3 ##4%.

R, &%) Gtk+ 2 T HAJ (1 PyGtk 4852 , 2/ James Henstridge SZFL 1K) . BARES % <htip://www.pygtk.org>,

7.2.5 Kivy

Kivy & FhEs V-4 B P R, (R SC 85 4R fE R0 (Windows, macOS Fil Linux) DA MBS EIUE 4
(Android, i0S). {1 Python Al Cython 4§, I LA FI—Z91 % k.

Kivy 32 [{ i I FHRE T, (1 MIT 4 n] ko) % .
7.2.6 FLTK

the FLTK toolkit ) Python £ 5 /2 fi] B AU AE 58 K HLBEARI 515 %7 I RS0, I ATE the PyFLTK project B3k
(GYEES IS

7.2.7 OpenGL

X} OpenGL 4§73, 152 PyOpenGL.

7.3 AW Python B GUI TEEEATFAEM ?

i 15 %73 PyObjc Objective-C bridge, Python 27 A] A ] Mac OS X 1) Cocoa J% .

Mark Hammond [1] Pythonwin f345— G REZE (MFC) 3 O —AN 48 Kk 2 5 d i | MFC 251 Python 5
I Python #FEEf5T .

7.4 Hx Tkinter gYio)@3

741 BEH “FHL" Tkinter 12F ?
Freeze (70 “UR%E”) & MHRAIEMS Y AREFR TH. 24 “YRgs” Tkinter 27}, FFFIEAZEMEE
W sriatT, BRI IIR TS 2 Tl Fl Tk .

— PRV RS Tel fil Tk fE— 6] &40, H HAEE T 35848 & TCL_LIBRARY fil TK_LIBRARY
TR AR B

AT RS EIEREMA LS TR N AR, ok B EHLAY Tol AW F LAY AT . — Mo FhEeEm T
E.n SAM (stand-alone modules, 7 AER) | B J2 Tix distribution (http://tix.sourceforge.net/) B—#5 o
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https://riverbankcomputing.com/software/pyqt/intro
https://wiki.qt.io/PySide
https://techbase.kde.org/Languages/Python/Using_PyKDE_4
https://www.riverbankcomputing.com/commercial/license-faq
https://www.qt.io/licensing/
https://wiki.gnome.org/Projects/PyGObject
https://python-gtk-3-tutorial.readthedocs.io
https://www.gtk.org
http://www.pygtk.org
https://kivy.org/
http://www.fltk.org
http://pyfltk.sourceforge.net
http://pyopengl.sourceforge.net
https://pypi.org/project/pyobjc/
http://tix.sourceforge.net/
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1E)JE H SAM 45135 Tix , fE Python XCf4: Modules/tkappinit.c FHATH Tclsam_init () A& M4
FI, I ECBFL 5 libtclsam A libtksam &8 (7] BB BA0FE Tix ()

7.4.2 7R3 10 RIEBTREGSADIE Tk EHD ?

1£ Windows PAZMNYHAR-6 A, ARE SN TFEE 2R (HO2 RSB i — AR VO A% . Tk A
5 Xt i) XtAddInput () XA, BRFREMN— A EHRE, 24— SRS o] DA T /O 4B
Mg, Tk EIEHRESE X BV K S, 2L tkinter-file-handlers.,

7.4.3 7 Tkinter hBHFEARITIE: AMHA?
ZEWTEIHIAR R © 4 bind () HYEGSE THAMAFERER, (B2, Y8 R HRE R, X bH
R EIA T .

B LR, IS E R R AR . TELE Tk SCRY P AR 4L focus 54 . i — NS E RS
CEERLEE R, SRESEIANEE (AR & F takefocus 1T ) .

7.4. 3k Tkinter Bl 73
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CHAPTER 8

At AERBE R EZRET Python 7

8.1 4= Python?

Python 2 — ML P IE T, #FZ MMERF M. EAMNA G A MAEw 2 s N TREATT, B TAET
Google, NASA Hly5 RV 55 A R A TIT RN BT

ARARAE 3] B £ Python, &% Beginner’s Guide to Python.

8.2 At aBMEi ERIET Python 7

WRARANICAFREG T8l 225 1T Python, (H'E A BILE TARAHIN [, X AT —2Un] gEAY IR A .

o TJHEZIX A HL G Y LA ] PR AR A ST AR T 2 T8, RIS — U X & UG I 4% T Python,,

o Wl b2 R =07 YRR T RE f Python 5 B P T —17r Python., XEERYN AREFAMRZ, Bilin
GUI fEJ7. MRS w5 EHMIALE.

o —UE Windows RJ BETi%E T Python, FEEE AR, A1 T f#F] Hewlett-Packard 1 Compaq [ 1AL {1
4 Python, 4K, HP/Compaq [{—L645 3 T EL.2 H Python 48511

o 1% Unix A EVERSE, H140 Mac OS X Fll—26 Linux 1T, BRIAZESE T Python; T¥kfu & 7E R
ARAREE
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8.3 FEEMMBR Python I ?

XHRBRT fr 25 Python [
WERA NF:8025% T Python, /RA] ATEAR SN ERE PRI OL T LM E . 1k Windows H1, I} “f4 il
TR Y AR HIK

H1 SR Python SEJET55 = W JHAER , VRLEEMIG e, (HARLER PR A REIEH TAE. IRV %06 P ARLE B HI R 5
[ S 2 25 1T A 2 L 32 Python,

AR Python oK F TARMIEAERSE, AHERMER! MR 7€, £ Python Sy THAF LA TAE, H
R T B TARAGE AT R0 2. AR 2 n] el W H R A RGO B IR Python B R HJEHET

76 Chapter 8. “}i+AZHyE R %% T Python 7



APPENDIX A

RIEXTHRR

>>> A2 H A L TP ERA R Python $/RAT . 2 IR T REASS B AR AR M TR RE B A RS 2 Ji o
- A H A A i AREIR AT BRIA K Python $87R 4, (U4E: Zidbrg i, miximaffiz i (18
5. e, WSS =ES 1Y), SR fEE R S .
2to3 —/>ff Python 2.x fUHE %6404 Python 3.x A1) T H | B AL PRI 4338 S MR TR AD -3k [y AT AR Tl Az
T B ()N 2 )
2t03 F EFEFRHEE Y, B4 1ib2to3s HRME— ML A& Tools/scripts/2to3. £l
2to3-reference.,

abstract base class -- IR IR ILLFEFR ABC, @Xfduck-typing [FMTE, EHEME T —Fp e SCE: 0 8987
3, M2 FHARS G E hasattr () BT TAMECE MR (Gt BARJ ). ABCHIA
TP, XFIFIRgR 5 HM2k, (HAMEERE isinstance () Ml issubclass () FrARl; 3
I abe FBLHCRY . Python HHF £ NE R ABC H T SLBIEHREEH (FE collections. abe #ibe) |
¥ (FF numbers BHUP) | i (FF 1o BiHuh) . SAERIAIMELS (FF importlib. abe R
H) o ARATRAE ] abe Aok Al H 2 ABC.

annotation -- b KECB|HANE R KEM. REESSORIBMERARS , B ENE Rrype hint RAEH .

JRHR A B AR ETE B TR AT TR, (A m7s i, RIEPEA R ARTE 2 Ao . SRR 5
__annotations__ JRiREMF.

Z:W,variable annotation. function annotation. PEP 484 F1 PEP 526, X} IWINREHIE NG .
argument -- S8 YEE T EREUHE L function  (Bmethod ) WIH. SE0-RWiFh:

o RAEF A TERRBE PRI A AR AT (BIA0 name=) BN A STERTTATA ~* 155
MR 28BIRTE, 3 A1 5 FELATRXT complex () B HIJET X724

complex (real=3, imag=b5)
complex (**{'real': 3, 'imag': 5})

c EEAM ANRT XTSRS (L ESEOTH BT SRR IT K A L/ 868 1 T A
* fiterable B TCRPIE N 2BIRUL, 3 M 5 AR PR T OIES
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complex (3, D5)
complex (* (3, 5))

SRR REL X R AV L. A7 RN B 0 calls —7 . ARABIEYE, (k50T
PSR AR A BHG S O (E 2 B X I oA

F & Wparameter RIEFRSCH , # LI EH 540 5 1 404 X 5] DA PEP 362,

asynchronous context manager -- 525 |- N SCEPIEY AR WL E X _ aenter_ () Ml __aexit_ ()
FEFRXT asyne with @A) PRSI TR S . B PEP 492 5] A,

asynchronous generator -- 532522 & %% 1% BB M asynchronous generator iterator W EREL. BE5{ ] async def
T SRR BARAARL, ARRZAATET B vield FKEX A A—FRIIWTE async for fEHHH
.

AT 7245 5 AN ae s L, (EAERSEES OU N R BE 248 7+ £ m Bk K& . WERTFEIE A
HARE S, T A FR ARG

— RPN RS await FIAXEFH asyne for PAK async with if4],
asynchronous generator iterator -- S35 H: JR 2% %08 asynchronous generator PRELFT AR 4

WXt J& T asynchronous iterator, 24§l __anext__ () F¥ERA &R Bl —AN 2R 4k AT 74
A S R A U L) R —4> vield ik

f4 yield QUG AL, JCfEH AR IR (IR RATHR vy FA). % 5
R BERE TN anext () BENITFEMEARIKELN, © 2N LRASNT. S0
PEP 492 #11 PEP 525,

asynchronous iterable -- 52 a[ B R 7] #£ async for i A) o g A A9 X 4. 60 E A B W
__aiter_ () F¥ERE—A asynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator -- 52k 028 SCELT __aiter_ () Ml _anext__ () FEMIXN S . __anext__ W
WR [l —A~awaitable ¥4, async for AP LML __anext__ () LR B4 Al SEREXT
%, HIHF| K —1 StopAsyncIteration F#. H1 PEP 492 5] A,

attribute -- J&M: KEKE| AW RIME, ATRAE G5 2Rl ARSI R B, IR R o BA
— Mgtk a, WA o.a KEIHE.

awaitable -- B[ZEREN R BETE await Tk RIS . v AR coroutine B2 HA __await__ () IR
S5, ) PEP 492,

BDFL “& 5 Z& ¥ W45, B Guido van Rossum, Python A6 .

binary file -- JEFISCHE file object BEWGIES F 7 KAt fo T HERISCAFRI B T HE A BRI (b, Twb!
or 'rb+"') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIOfl gzip.
GzipFile HYSLfHl.

A5 Wiext file T RREMSTES str G SCIERTSR .

bytes-like object -- “F ikl % 745 bufferobjects I H.RE-F ) C-contiguous B IXT % . X EIGEHA bytes.
bytearray fll array.array X5, PARFLIEE memoryview X5 . FEAXT R0 #E L fp i i
BAEEAE PR XSRS PR S A SGE T B AR

FLCPRA R ] 2R R . XM RAE SR PR R TR R ARG A R
B Tf4% bytearray PAK bytearray i memoryview. HAMERR I HilHRAF T A W] 2%
G KT RIRY); XX T4 bytes ALK bytes XRH memoryview,

bytecode -- ‘> iy Python YU 2% 7785, Bl CPython f#REAS H 47 Python R NS . 7
LS ZAAE cpyc S, SRR AT [R)— SCPF IR R EpR - (AT DA S 25-K5 UL 38 4 150 7
T o A HPEEF” BA TR T T R A T AN A LS B ) virual machine 2 .. £ A Python
FEAL R T A&l , A -—ERETEA ] Python A EARZ .
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FATHFE A F 2 1] DATE dis B SCRY R A .
cass -- 38 FRAIE M FE RN . 8% GBS IZ M LB T B E R i .
class variable -- J&28 iy 7ESrbE WA B, I HAXBRTZESSZ S BB e (MRS ZE S 3L TP B 2l .

coercion -- SIS RIEE L 71 A 5PN ) SR AR T, — PR SE O e UL o 75— Fh 2R 28,
W, int (3.15) ERFEE SRR B AAL 3, BAE 3+4.5 1, SRR —F (—4~2 int, —4>
se float) , WAL FIZR A BERI N, MRS % TypeError. WIREA R IR AALLALH,
FEJy GO AR I A AR A S B — ORI 26 AL, BIINZEE A £loat (3) +4.5 MAZ 3+4.5,

complex number -- 535 X ESEHCARGENY R, Kb A BCF AR N — SR — A A . B
A RERCEAOL (-1 PP OTAR) SRR, ERAEREAT SN 1, A TRAEYTSN J. Python NE TR
By sofe, R TREARC 20 g —A 5 52, BN 3+15. WPRTEZ math BLHR AT A
WRBURA, WHH cmath, REEMEAZE— DB BAEARE . WRIRBGE A L, ZIEE
LA S AT AR

context manager -- |- FICHPREY 7E with BRI A, @@ X __enter__ () il __exit__ () FIERE
HIABLIRSHXT S . 20 PEP 343,

context variable -- |- F 30 R — R L r 8 (1 R SCRT AR R E AR B . X B TR R B AT
RN PITERRE AR A AE WA EE. A, MNP RO ERE, —MUTEREP RS Z
A ERSC, R SR R R R SRS AR B TiB RS . B contextvars,

contiguous -- FELE — NN IR C i% 4258 Fortran i& B3R WA N B TELEN . B4 2 C F1 Fortran &
LEf . TE—YERLA T, BT & H U AIE NP R ILAH AR HED ), SR B AR R iy . EL
Y C-IESU D, M3 AFHIIEHES B B e — R 5 V5 A 5% B B R ek . {H27E Fortran JEZE%AH
HO 2 B — ARG e

coroutine -- PhfE PR THIRERE BB, FHIFER DAER—m it AT — B . BRI A] DASE
AR S P BHARE . Ef#E asyne def iB4A)REH . 2L PEP 492,

coroutine function -- PpFEEEL 1% [B]—A>coroutine X IR EL. PMEREAT IS asyne def i5A1EE X, I
A BEfL P await, async for fll async with 4%, X2 H PEP 492 5] A

CPython Python #if2iH 5 HLTE S, 7E python.org | % 7. "CPython” — i F T-#E 0 BEHS R I 58 B 5 HiAth
SEFFIGN Jython BY, IronPython #H X %1l .

decorator -- ZEHEZS R IFME N 75— AR B KA, B H ] @wrapper AERORI TR B . B fiAR Y
I Tf3E classmethod () Fl staticmethod () .

AR FUE IR, DU A eR B0 SR S ESe 45 i

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

[ A RERE G L T2, (R R DA . A SR MR TR 1T 2 0L s BOE SO 2858 SCH SO

descriptor -- §#iiA%% (FfTE X T __get_ (), _set_ () B __delete_ () MM, ¥—PEKEME
HHGAZRES, BRI ET S B A R A . EER LT, M a.b RIRE. B E R
— N EVERTSTE a FRFH AP ERATN b XS, (HUR b2 —DHikas, WS X kg
Tk PRARFE RSO &2 B2 IR PR Python (1) 68, RN 1F L EEERE LR, 3G R %K.
F B k. SRR R 5 A .

A KBTI IER TR I 2% descriptors.

79


https://www.python.org/dev/peps/pep-0343
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org

Python Frequently Asked Questions, k&% 3.7.7

dictionary -- ‘yilt. — /N EECELAL, Hod 9T S AR ML AT B A . 9. BT DAREMEA __hash_ ()
_eq_ () HEMXS., 1F Perl i = W #5A hash,

dictionary view -- ‘FHLELE] M dict.keys (), dict.values () fll dict.items () IR [0 WIXT R IR N F
AL BN T FHAH W EIESHE, XEWRE YL FISCER, ROy AR . B
AL 5 A M AR F 3, W 1ist (dictview) . Sl dict-views.

docstring -- SCRYFERRH E 2R, BREEBIHZ W ER — D3RR I FAF R E . EAE USRI TI &
emg, (BRI A TEZR . BRI _ doc_ @ik, T e T THAmBAY,
W S AT T SR R A

duck-typing -- 157 JR] 5 —FhRfE KUkE, B HMKEEA OO QR RO & H 2B A IEME D, meH
P B kel E@ e (CRRRARNS T, RN T, Al N . ”) BT R
AR E R, Bt R RIS TE S i 2 888 ORI T R . W 12RALRGE A type () B
isinstance () fill. ((HZEYEENG 7-2RA40] DURE 46 228 & AR e, ) AL R hasattr ()
K 22 EAFP itk .

EAFP “SRJFIRHRVFAI A Y W34S . XAl Python 35 Il AU 4 5 XU 2 (BUE BT 1 B BUB MEAFE
FEAEARUE FE R AR 5 o X AR T PO XA B RS RO R R BHZ T try Fl except i), T HAIN Y
2 FriE LBYL XA, HEILT C Fr% HAbiE S

expression -- FiEX T DUKHFEAMEREE TG, Hd)ifil, —PREAEFRIEITTRMMFmEE. S5,
JEMEIN . SBERATER B LA, B TREE R B ME . 52 HAEE AR, HAEAES
MRS RFB R BAATEAR BRI N ERIB K W statement , Bl while, BHWZ)E TEM M AEREA.

extension module -- §JE DA C 5 C++ G5 REHL, (LA Python i C APT RS EF %L AL AU ik
T H..

f-string -- f-“y4FHy WA £ B F T BIRRY A AT T E R E- AR RIS S AT A TR Y
%5, 2 PEP 498,

file object -- SCPERF4e X AMRALE 0] SO APT DAEH T2 SR (A read () s write () XFEHH
W) o AR AN, SO G AT DAAL BIAT BLSERE AL SO, WA SR f , SRl IR A
MR (BIARIER A/ . WMWK, BT, FiE%%) . USRI £ 28R,
S b AT =N SCHEXT G B dG = ] SRR, G = ] SO DARCUAR SR BT R O E Y
T o b, QIESCAT SN 2 open () BREL.

file-like object -- SCPERXT R file object [1)[R] SCiA].
finder -- #RAF — P S HERGP T ABLIR loader X5

M Python 3.3 ;B FAEF A RAI LR 48 Tk 125X % il sys.meta_path [, PAKpath entry
finders lit & sys .path_hooks ffif.

WL S PEP 302, PEP 420 1 PEP 451,

floor division -- [n] FHUBERI: 0] T &y A B S B AN BA R . R BOERR B B 2 7/ - B,
FikX 11 /7 A WITEGRRE 2, MSZMREFSEEERERE 2.75 . FE (-11) //
4 £5R[A] -3 PRI -2.75 @ T AGRIMEE R, L PEP 238,

function -- pR%L T DA R T FEAMER) — 4154 . 8 0] DA AR ABAS A 54 IEAE R BRI T
Wil . 55 Wparameter, method A1 function 577 .

function annotation -- FREbRIE B4 BB 2 80R B{E R annotation
SRR T R A - BN PAR RN 2 A int SEOT AR Bl —A int {H:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

PRBPR TR AR MR L function —5
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155 & variable annotation F1 PEP 484 X} I REAHEIA .
—future_ —Fh P, mIHRR e DL OR IS -5 2 AR R AR A B S AR

i?i(ii'??/\ _ future_ BIIFXFHE AR EORAE, ARV DA B AT i O AGE 7 DA S AT B
2RIA:

>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- K Y Inif RO FE A B A7 25 BB I3 A2 . Python S i a5 | VT AIOM— A~ BEAS A6
FIFT ARG ER EJ'IH% ARG PRI TSRS SR AT L3R IRy o AT DA g o ASEHResief il i [ it -

generator -- /LRSS iR [0]—Ngenerator iterator (R, BAEERMBGEWEE, ANRDSAETHAE yield £
iifcwﬁfﬂi RYMEMLL for-fEER M H B2 BT next ( zéﬁﬁf%’“ B,

o TR AR R A, (B SRS UL T AT e A £ R B R E . WG RIS S, H
Hﬂéﬁ%ﬁﬁw‘ix

generator iterator -- 2} R ESEIRES generator FREUT A BIINT S .

B> yield WAL, CAM A EIITRE (LIERFA AR try 1H4)) . 4% £ &
HEREWEZNT, ELXNBTF BRSNS (X ‘?tﬁuﬂﬂﬁﬁﬁﬁfﬁ%ﬁﬁéﬁ i PR IR K)o

generator expression -- /LR RIE X R B —PNEAARREX . EHEERBG I EEL A EXLT
—AMEAAE R JEEIN) for 4], PAK—DWER if T4, UTE RIS HINZREE R —F
HIH:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- {Z RIeR %L Sy A [ 1) 2 28 S B ) S 1 1) 224 e BSOS 2L R B E R D I 2 bl IR EE SRR
SR 5 2% o WAR A S B

Wi Wsingle dispatch RKiEFHES<H . functools.singledispatch () HEMizeA & PEP 443,
GIL Z: W global interpreter lock

global interpreter lock -- 2 Jsyf BEZT T CPython fERERR PR A —FHBLE], B RA DR R — I 2 A — 2R
AT Python byrecode, WEALHIE L BCEX QAR (4 dict SFHENERA) FOAFF L5 F24
4=fijfk 7 CPython SCB. 43 R8RS I B (A5 AR RIS 2 AR AT DT O, AR @A T HE 2 Ak
IE%%LE’J PAR(EN e
o LR I R Bl *752?E’J?I“E*%ﬁ%%ﬁmﬁﬁﬁ?ﬁﬁﬁ%i& SETUAT: 55 0 1T 4 W i R GIL
Jﬂzﬁl‘ TEAT VO Bt s g 2R GIL.

B4~ (U\Eﬁéﬂifufﬂé’fﬁ%/\%ﬁﬁ%) “EEE%?JT‘”” BRI B I AR RIS T, R X x4k
TE 0 B AL PG O0 N RO RE . A T Rk P B 15 R HE R B e IR AR AR T A 2, AT X DA 4
1.

hash-based pyc -- K& Wy AvI¥) pye (i FH G R 5 S P4 G (L T = e J 18 o5 B 1 A i a8 AT 30O HE i 2 1 i 2 A
. 2, pyc-invalidation.

hashable -- W[W5 4y — /> XF G2 B W i (L 0 2R A 26 A o] ) N 268 08, ik o Tee A (E R ERA
__hash__ () Jrik) , IFATAIR AR AT (EFERA _eq O Jk) o AIGAXIR L
IRELA AR ] R G A (B LU R A A )
A PR SRR G REAS D T SR A BB, TR Ry S 23 ) A Pl I AL

KRZ% Python HH AR AIAE N EXT QAR AT v i) s Wl AR As (Blang) el i) #A R Ay Ay
Py (BIANTCLLAN frozenset) (M ENIRITCR L NG A A SR TS A i T SRS B R 3R
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WA A ENTEE R —EAAFE (B2 S HOE) . ENmma s T e
id ().

IDLE Python [f) IDE, “$EpJT %524~ JBREE" IESCHHE o 52 Python Bifl A AT PR ) B AR AR 45 AR
AREREL

immutable -- AR B FEERIR R . A GERRT . FAFRAICA. XX SN RERINE .
RIBAFE— DA FRIE, W ABIEGF RN G ENETREFE RIS A AR 2 ETZAER, flm
(SR Lok B

import path -- FARIE ML NE (B425 0 ) HRMSIER, KYEIRMIparh based finder JIRA I FA
Hbr. FEFAR, BAEIIZEFEARE sys.path, (HIRFGEABHRATHER H LHRWH __path
JE .

importing -- FA 4— /M) Python U AE S 73— ML H Y Python AURS T 66 11 72 -
importer -- FAZY EHIMBBIRAGXTS; WX GBEIE T finder SUg T loader

interactive -- 23 7. Python iy 5 — P B A MRERY, RIARY DATERFRERR P2/ A7 fa i A TE A Ak =X, S7 EP 3
THERHER . RFEATSHHED) python i34 (WA AZEARIG T BRI 6 36 B rh s P AH 1 3% B
T ) o A Il AR SR I B H RN L g s X Rb o XS AR . (G ICAHE A help (x) ).

interpreted -- fRFR Python —ELAMBRALE S, 52 HIAMR SR EAGE S, BRI K i T
PR EAETT 2 AT T . X B VR B S PR T DA LB £ AR A Sk M O T A S0 P PGB AT R
R S U HOAR PR 7 B TE R AR, R R AT 8. B Winteraciive,

interpreter shutdown -- fRFEZS S0 4 R K PAIINT,  Python MERESRFUE A —ANMRFIRIZ AT BOT 2 2 RO
AEPTCTE, FIAASTHRANS F 5CBE N AU SE . EIE 2 IR EDIC 25 o Xl P E A
2w 555 U R A A AT o E S P BEAAT AU W] RE B B A R, TR LB OB ) B U
EATAR (F LR Bl 7A AR e s S L 55 ) .

fREAR T Z I 2R N __main_ BOREEREA T A 58 AT -

iterable -- W[iEfCH R FENL I —IR B FL A G AR5 . AU R B F G T E R A 28 (Bilhn 1ist.
str fl tuple) DARILSCIEFHIRBIGIAN dict, S 2 ARENT __iter_ () FEHESLH
T Sequence 15 X __getitem_ () HYERMTE H & XLEXT4.

AR R T for MEERDA ST 2 HALTRZE A FFIRIH Ty (zip () map () ...). B—PAMEA
MEAVENSEE R NERE iter O B, BXRFZX LR XFEALE A TIHEE A —
Yot Iy o AR AT S0, B AT A iter () 8303 A OB L. for iBMEN
W B S AL PR LE AT, O — Al I ) R iy 24 28 B ORTEAR IR DRAF R8s . S Witerator . sequence
PA K generator

iterator -- KA K FR —EABEIRRMA . EREPFMEREN _next__ O 7k (BCHHEHNE
B next () FFBAREGF I SEA LTS % stopIteration fd. XMk
REXF R BIRTCRER, HEHAHE __next__ () HEHSTRHKEIK Stoplteration St . %
RADHRA __iter () JIIEMRIRMIZENARXT R B &, MR t2 A4, Wl
T HA R GBI e — R Z W BISNE AR 2 2 W R . 2
X (B List) EAREERIIAEA iter O BMEEURTE for JRERP AT MRS A — PRIk
At QPRAEIOTE DL ARs 10 2 AUAR I 22 3R [0l 2 Bk AU AR e R Y ] — s U 4, A
EAMB R EE R

W25 B & typeiter,

key function -- SpR% FH PR KRR B BR 40, 2 BEAS AR ol 1 T HE P B HFOLBOE R TR X4 BilAn, Locale.
strxfrm () AT A T ERE KIS 29 E T HEF 8 -

Python H A ¥ 2 T H# o vF 1 4 o BOR 45 8 e R W HEAL 8040 21 05 50 K 46 min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapqg.nlargest () PA K
itertools.groupby (),
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B E—NMBEEECE 2R 7. B, str.lower () JFYER AHEZME K/ NGHEFF R RS H4b,
SRR BT SS 1ambda FhHORAIE, 40 lanbda r: (r[0], r[2]). i&H operator iR
LT =AM A SRS attrgetter (). itemgetter () Ml methodcaller (). i5&H WHHT
— T PASKE B RN ) B pR £ s 191

keyword argument -- o3t =S8 £ Wargument,
lambda (i —A> i lexpression 14 BUP) 2 PR R %L, FRIBNSAET R BT BOR(E. B2 lambda 55 F)VE N

lambda [parameters]: expression
LBYL “Jefif JGBkER” M T . XU S 5 XA SAEdE T IR ) sl e 2w e Ak A w25 . 1k
WA EAFP J7 UG A HE, RS R R 1 £ 1)

L LAY, LBYL RS FE “&F” Ml “BRIR” Z R A F 5w K. filhn, DAY if
key in mapping: return mappinglkey] FJREH T7ER A ERAIEZ G HANLAE N mapping %I
T key T Hi 5 o XA ) AT JE B 60 EAFP 5 2R g dk .

list -- 51| Python B [ —Fsequence, BIRH AHIFR, (A RMIT HALE S P r9Zdlm 80L&, WA
Vi TTR WIS R O(1).,

list comprehension -- 5| 4b H— A7 51 v i e A 8RR 43 0 R Ok ] 45 SR 5 R — P R B H A
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥HEK—70
H) 255 Ju AR oS SRR BN AR E (0x.) AR Hob if AR AR, AR A g
range (256) HFHIFTA LRI PALIE.

loader -- MRS TTMBRIIIXT S . BUHE L 440 Lload_module () B . EkEREE h—Afinder
R, RS0 PEP 302, X} Tabstract base class A2, importlib.abc.Loader,

magic method -- AR Jjid: special method W)AEIE 2R XA

mapping -- Wit —FPSCRHE AR IFSLIL T Mapping & MutableMapping HlIREIE T FrlE T A2
PNFE, RN RH T35 dict, collections.defaultdict, collections.OrderedDict
PAJ collections.Counter,

meta path finder -- JCPEIEEREY sys.meta_path WIEZRTIR B finder, JCEARE 2SS path entry finders
AFAE F A I A AT IA] o

& A importlib.abc.MetaPathFinder T EICEAEE TR as T LI HYE,

metaclass -- 65 P OISR, Ji WAL KFIAEIIE, TERAIET A=A S5
SR 02, JCHBA- T IR G B 2 AR 2 BB MBRINSTBL. Python R4 812 A 7E T 77 DA€
1 . KA PUIGE N SO TR, (MUY, 62K BT LAy
F. UNCHN T BT . LA, BB S, SR, PRI ES .
21152 I, metaclasses .

method Jjii {EANFRE LHIRRE. ARAEZIRA LB — DR IER I, 7 ik pRECEPIN G A S
B—"argument G M2 N self). 5 W function Fnested scope.,

method resolution order - Jj KRBT 7 VAT U7 B 16 45 10 5y AT BEA FEO LTV .
A Python 2.3 JyyAMRATINUT T E 2.3 HUE Python AT BT FI A X LR .

module BSblt St Python (FS—FIALSUALL. 4 HIHLEUAT I L) @ 44 5518], 76045 FE4 Python X4
BB R 3@ 1 importing $AFHCN#F) Python Hr.,
Y Wpackage.,

module spec -- BiJu R — A~ dr 2 28], Hd & T s B g4 X 3 AF E. & importlib.
machinery.ModuleSpec LA,

MRO Z: lLmethod resolution order
mutable -- W2 WXL ATEH 1d () CREFEDE G OL N SR HBUE . 535S Wimmutable,
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named tuple -- 508 ARiE “H4 04" TH%?EHQU?EEQE HHIL AR ARG | SR RE i 24 P
PR DT MR IR B . AR R I Bl A mT BEI AT A

AUeNERMETRAICH, Wi tine.localtime () Ml os.stat () WRENE. 75 —05 2

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

e H 4 O R P B (BN BB ). At , B ST IE nl il R e U tuple QR I E L
AFRFEBR AR AR . XM AT LS, siE i L) %l collections . namedtuple ()
Bl e RO IR ST T4 5 5 BB A e A AN

namespace -- fif 4230 4 2 AR AL RN . fr =B RE. SRANER, AR iRE
i 2] (FEITYEZ ) o 4 23 [ L B Ik i 4 oh R SRl BN, % builtins.open 5
os.open () Al 4 H W 25 AR IR 4. fir 44 25 1) 38 1o BH i A B S BRIRAS R BSOR 35 B B 5
ﬂiﬁﬁﬂﬂf’ﬁf‘@ 4N, random.seed () jﬁltertools islice ( Lﬁ"ﬁ{%%@%Tﬁﬁ“@’ﬁlﬂz
B random 5 itertools i HISLELT .

namespace package -- iy #4755 {0 PEP 420 75 | A p)—F (U 1 T i B i package , fiv4a =5 A1 AL T A
AEAEFoRY), HAlid Ty s\ Gregular package N[E, PEAEATEA _init__.py 3CfF.

55 8] 2 Wmodule

nested scope -- ik E IR 75— SGER NG HASEIRE S . BN, TE75— A%z e LR T PAG |
GIE D T P =s i & (b EININ Xﬂlﬂ?ﬁxﬁlﬁ'ﬁﬁﬂ&k@?ﬁ%& JE A B S A2 R T I 2 E
M. KO, 2RZEENERENER T2 R4 %500 . #id nonlocal KEFA RIFEAINZEA
b8

new-style class -- iR X1 H 5i O8N T A XL 2L BT IHFRIE AE 5581 Python kitAs v, KA =X
FKAENE ] Python i o8 RIGHEE, HIA0__slots__  ffikfF. FHE/EM . _getattribute_ ().
R EMER ST

object -- Xt R ALATHARES (BMESE) PAKTUE XATh () HEdE. object 2T new-style class [f)
IZHSA .

package -- £ —Ff ] 4 FARLERL IS M 5 Y Python module. MFeA LG, W2WH __path_ J&
1A Python A5k,

Y52 W regular package Fnamespace package.

parameter - J5% funciion (S79%) 7 G456k , 48 BT DIBESERY A argument (SAE 26y
WE, 2M%%). ALAES:
* positional-or-keyword : (LB KT, T8 — DA DMERE E A4 2 AT AVE R < 42 i A%
ARJSES: . KeBANTES AL, BIAIRTE R foo I bar:

def func(foo, bar=None): ...

* positional-only: {LFRAIE, € —A HBEHALEE AR SE. Python Hilfy & AR EITE 21
A (gt N E K %&ﬁﬁ[‘ﬁuﬁﬁ// (Hetmabs () ).

o keyword-only: {{FRREET:, F5&E A~ HABE REFAE AN SE SR FIES ] 7E R L
FE L ESH) R & BN A B S 8 EEZ N AR B S 2 ii—A * K X, FlnF
TR kw_onlyl FI kw_only2:
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’def func(arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional: ]S, H5E W] ABRME t— ME BECR AL B SEA BT (BT HALE 2
CRZMESHZIG) . EMESAEETEES AR « € L, BN Rmn args:

’def func (*args, **kwargs): ... ‘

* var-keyword: WAZRGEF, HEE W] DASEBUL AR B T SR (FEOIMTE bR S 2 e 32 il 5%
TFERZ)G) . BMESWEAEESZAPREMER ** Rz 3L, BI LR kvargs.

TEZ 0] DA B4 2 PRI S50, U nT DA R L8 ] Be S 40048 e BRIAE -
W& Wargument RiIEFEFKHE . 245 H 400 K3 PR LIS, inspect.Parameter 2, function
—4pLJ PEP 362,

path entry -- Y4 A 11 import path " —ANBPALE, 2 Apath based finder ] R IR T AR,

path entry finder -- J%42 A D #8S F—A[ AR 20 sys . path_hooks (RBfipath entry hook) & [8] ) finder
W5 BRI T path entry g AiARHE .
5% importlib.abc.PathEntryFinder DA T #BKIEA D EIRA I SLIAA T

path entry hook -- JE#E A V¥ —FPal W XIS, FEHITE WM & 4R KR path entry BRI DL T Rgfs (48
H sys.path_hook %R [E—A path entry finder,

path based finder -- J£ TV MR ES BRAM—Fp Uik 12 &3R5, AIHE—Nimport path AT FRATS

path-like object -- JiIERX R T XM RGBS . BB E T PUE N FRBEN str 80
bytes %, WA PAE—NELEI T os.PathLike MMUAIRIER . — 3 Hf os.PathLike PHLARIS
AV os. fspath () BREEEWN str 8L bytes BRI I REG KL, os.fsdecode ()
os.fsencode () AIH5 AR ORIRTS str B bytes FERMZEIR . HXTZ2H PEP 519 5] A1,

PEP “Python J{5iF2 " MYIESCHHE . —~ PEP wiije— it S0, i1 Python #H AR HLAEEL, stk
—~ Python (R F I b HUEBE BRI . PEP I 24 S (HORSf 1) S AR AR AL T4 BURF P B BEE R
PEP WA 5 th 2 BRI Wk DR 5 B I8 A B R A6 25T Python Y BET R4 5
SRR E LS . PEP BVEE A SUELEAL I AR IR, FF IR A [ R ARAC A SCRY .
Z: I, PEP 1,

portion -- {85y MK — a4 AR A H SR NSRS (BRTREAFRCT —A> zip SUPFN) , BLpE SO
PEP 420,

positional argument -- {3\ 5% 2 llargument .

provisional AP -- #5 APY 77 APL 24504 R HERRAEAR M 2 1) ) ) AR A PEORUEZ SR I A . R
RMRIL A A S PAERUE, (HREHGARCEE, ol n] BEAEA% OIT B35 1 A E 1 Dl
THATRGAARAR Y (B EARER %R D) o WMEOR A SR I T - (UE APTHONAZ 1
R TR B EE LR R B 1 A B A R RE X A

BP0 APT KL, S ARSI S IR JE MR 587 — AT AR A Rl A A B R
ESRNINi v ive=an Ry ISP EEH) 15 SN
XA R SO VEARIE PEHF SR 3E, AN 2 TR0 BRI PE R BRI T IR . 315 UL PEP 411,
provisional package -- #[ 5 0 S Il provisional API,
Pythor‘j};;%og;ythgn;;ix KA (XA FAERA 3 B RATR & TS R T B 1) . AR
Wi 5N “Py3k”,

Pythonic 7™ UK B B UL B A5G T Python i 5 i A XA FNBES, TIAS & (8 ) At i 5 vhad 1)
AR SRS . BI4n, Python FYHE I KU R G T] for 1BmJFRAM P — Tl LA G b i i A T
o W2 HAMTE SRR RREH, N IARIAZE Python A I S — MR
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for i in range(len(food)):
print (food[i])

I 7 ) S5 57355 B Pythonic (7535 f& 1IXFERY:

for piece in food:
print (piece)

qualified name -- ROE# B8 —UARUS M BRI PR, R ABCHRAY 42 R A Y2 b SCROFENS 2 B
ROk BT, AHE I PEP 3155, X T Z A RERIZE, FREA IR SR AR —E

>>> class C:
class D:
def meth (self):
pass
>>> C.__ _qualname_
] C |
>>> C.D.__qgualname___
'C.D!
>>> C.D.meth._gualname_
'C.D.meth'’

295 T 5 B, TR E S AR BRI PSS TR R B A, Hrp S A AL
, Bl email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'

reference count -- 5|50 X4 EX 095 HECE . 24— DXZ095 | HHEE A, 4B 93 TR oRE
e 51 THECHE Python AR R Uil 7 2 A Al Wiy, {H'E @CPython SEIL— A KBICE . sys BibE X
T—/> getrefcount () pR%L, T 03 AT B R MIERE X S 05 T

regular package -- WL (L5 8 Wpackage, BIIAEAH—4 _init_ .py SUFHER.
%2 Wnamespace package.

_slots__ —FPEYES R R R, 18 1 7T 5C T WA SC B Ja 1R S50 G AR R S B 3 LR 48 AT AR IR
TARGAT, HARZAFAHAE S, S RRBETE DB OUT R, BN R s,
HHA SRS

sequence -- JE5I —ffiiterable, ESFREE __getitem () REFATT VR BERG TR R TR T
o LT —AREFHREER __len_ () Jrik. WERFFIRAA list, str, tuple flbytes.
WL dict WHH __getitem () M __len_ (), HEPINNBETHEMALTES, K e
e AR B g immutable BETTAREEEL

collections.abc.Sequence IR ELRE LT - MHEEFEEWE D, BT __getitem_ ()
A _len_ (), &MY count (), index (), _ contains__ () Ml __reversed_ () . A PAf#H
register () RAHMEHIY L O ASRAL.

single dispatch -- ¥io3jik —Fhgeneric function 73JRIE, HEHRET BNSEARIRBR L) .

slice -- YJ i &5 HAL S T R sequence B—EB NS U R @lat  H FARbRic R any, 7 11 P4
JIALE B4 TEmIET, flill variable_name[1:3:5]. F4EE (Fin) FRICERZMEH slice X}
%,

special method -- }§5% )5k —Fi Python [RaCi Ik, HIRM A FEB PATHE & BAEOTIATIN AR 45 . X
MBI A FRIE AT 2k o FERTT AR SRS WL specialnames.,
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statement -- {54y HAERFE (—AMUES <) BN, — BRI A DAE —expression BUEANHEAT
KHEFIEER, Bl if. while 5 for.

text encoding -- SCAZHRY I TFf Unicode 545 5 4 it 0 747 FR IR A % -

text file -- LA LA —FHAENSIES st K4 file object . T SCAR SCAASEBR K& 1 ) — NI ) 737 1 B0E
T B sk Bext encoding. SCAR U FAFEASCAEE ("o 5 'w') FTHFHISCHF. sys.stdin,
sys.stdout PAM io.StringIO HJEEHI.

HiESFbinary file T fRREW RS F 5 3 7 BYSCIRISR .

triple-quoted string -- 5 '3 4F il HREAW = MESNGES (V) SFBRG1S (C) BWFAEH. ENTED6E
ESHREE M5 SRR TR A2, BR2EZMAL. ENARFRETFR RN EE R
SRS RS SANG S, IF BT AR AT o T S R RAT , 7RSS SURY A7 £ IR B4 A

type -- J_M R F e E—A Python ¥4 )8 TH AR BARTGEAA —FERL, THEXRAER, [TpA
PR'ER __class__ &M, di2id type (obj) KIKEL.

type alias -- JERUMH, — A IAUA[R] A, BT sURIEIRBURE 4R E IR IRAT o
KRB BRI MR X 2w . Biln:

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuple[int, int, int]]:
pass

] DA B Ry e

from typing import List, Tuple
Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass

Z 0, typing £l PEP 484, H A %t I T RE AN
type hint -- RBIBLUR annotarion JyAs . ZEJ@ME. RENIE S B0R [BHE S E T 288

R R T AR, Python ARNEOREEME, (HH A ESRA M THEME, T8 IDE SEE
A S,

AR, RIE MR R R BPE R T A typing. get_type_hints () Ry, {HJ5HAs &N
AATPA,

Z W, typing Hl PEP 484, AR HINRERI TR -

universal newlines -- Jli Hl#it47 — PP ORI 73, RPA R IFA S EIR AR TE5 AR 8 . Unix f1745
WZE "\n'. Windows [JZAE "\r\n' PAMIHA Macintosh [{Z)E '\r'. = PEP 278 fil PEP 3116
Flbytes.splitlines () [ fE¥ £ HELH.

variable annotation -- ZF Hibii: X & B B M annotation
TEAREAR s BRI, 8 T3k LA

class C:
field: 'annotation'

AFEARE T O AR L 2w s BINDA T AR B2 int FREURO(E:
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count: int = 0

AR AR TEYA YN R RE I annassign —7
5 function annotation, PEP 484 F1 PEP 526, H 3t B EEA 144k

virtual environment -- JEHULEREE — R ST BIME 2 6 B HOEFTIERES, A Python FI P I FiL L FF 2 2245 il
F+2% Python 43 % it 2 T4 8l — 246 LIz 4TI HAb Python W FRHF 19T H .

HZN venv,

virtual machine -- JE#IBL — & 5¢ 2 o B 2 LT EAL. Python FE ML T AT 7 15 A5 g B8 48 T A2 1
H)bytecode.

Zen of Python -- Python 2 #f %1/ i Python 311 M 5452, A THM S HXMIES . A HIEN
HAAERL H PR AT P A" import this”,
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APPENDIX B

i A

IXBESCRYAE A H reStructured Text JJE3CRY, | Sphinx  (—~% 724 Python SCRY 5 Y SCRY A s ) BIEE.

AR SRS BT L RURE R TF S 52 42 ph B I 56 Y, XA Python 42 B, WUREAES Sk, i
reporting-bugs T AEUINAZ: 5. A BAIN YL B 76 1

RN it -
* Fred L. Drake, Jr., @3 7 H 354 Python SCRYR T HEE, DAKIRE T HEH 21 30RY;
e Docutils #40, W H , Al T reStructuredText A Z A Docutils #4245
e Fredrik Lundh, Sphinx M ftli[#¥] Alternative Python Reference T H H13%45 TR £ {F-mhAH .

B.1 Python T8y Rk

AR Z %} Python i, Python FifE &l Python SCRYA Tk A, B Python JELHS & 7 Misc/ACKS SC{431)
TR TR

5T Python K ARITTR, Python A5 T HILHH (SR - WA 1!
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apPENDIX C

7 B FiF AT

C.1 zR#pImE

Python H fif 22§ FI T AR 9224 (CWI, I https://www.cwinl/ ) f#) Guido van Rossum - 1990 4E Y,
W, fER—TT0M ABC [iEF AU . R4 Python 345 T2 5k B HAB AW 5THk, Guido {52 H &
BEH .

1995 4E, Guido 7 #2 Je WNHY E Z A 5T 22 &) (CNRI, I, https://www.cnri.reston.va.us/ ) #4247 Python
ERTTAE, IR A T 2 AU

2000 4£ 71 H, Guido FI Python #.00FF & 41 BA %4 %] BeOpen.com £ 7 T BeOpen PythonLabs [\ . [F4E1 H ,
PythonLabs [#]BA%% F| Digital Creations (¥} & Zope Corporation; [, https://www.zope.org/). 2001 4£, Python #x{4:
H 42y (PSF, I https://www.python.org/psf/) 57, X &A% A4 Python AH S AT AU A1 @ iy 75
221, Zope Corporation FI{E & PSF [ B i i1 .

JI A7 ) Python BAEZITRR) (A KIFURHYE L2 https://opensource.org/ ). P I, #iKZ % Python Jii
AJe GPLARA ) TREL T RANOL .

XfhRA | RE F EE GPL#%?
09.0% 1.2 | n/a 1991-1995 | CWI =
13215212 1995-1999 | CNRI 7=
1.6 1.52 2000 CNRI &
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI %
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF P
2.1.1 2.1+2.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2=
22 GEE | 201 2001 %% | PSF =

{Efi: GPL #A T AR M Python £ GPL N k1. 5 GPL AJa], Frf Python ¥4 Al AR FL &4 R 1B MG
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A, T JC T TR T A Sk . GPL AR A T IE (15 Python R PAS HVETE GPL R & AT HIAF45 & B ;
HHERFAHENATT .

JRUIARZAE Guido 55 T TAERYSNIREREE , AIfGaX 28 B A oA vl fiE -

C.2 FRERE LAH B E A Python Bk FOF ¢

C.2.1 FiF PYTHON 3.7.7 ity PSF #FE[fHiY

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),_
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.7.7 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.7.7 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2020 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.7.7 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.7.7 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made to.

—~Python
3.7.7.

4. PSF is making Python 3.7.7 available to Licensee on an "AS IS" basis.

PSEF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY REPRESENTATION..
—OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.7.7 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.7.7
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.

—OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.7.7, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach.
—of
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its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.7.7, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 ) BEOPEN.COM #F ] ipi{

BEOPEN PYTHON JT- 58 A MR 1 i

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.
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7.

By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 F§F PYTHON 1.6.1 ) CNRI o] #i¥

This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in

(Fotakss)
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this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 FF PYTHON 0.9.0 E 1.2 5 CWI ¥ a]HpiX

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.3 #WUWFR I fFa9F ok 5055
AT 2 Python AT 5 =y BOPHI VT RIBOIIT AL, Wi R A e FLRIE A K

C.3.1 Mersenne Twister

_random IR E E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 25 11X,
. PN 2RI e iR (FR):

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array (init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without

(FItakss)
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modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C3.2 EEx

socket Ml getaddrinfo () fll getnameinfo () M%L, XL EIRMSZE WIDE I H (http:/www.
wide.ad.jp/) BRSO

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE

(Rt
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FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C33 REEEFRS

asynchat and asyncore HHADE DL EH:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie &1

http.cookies Bl & PLFFEHA:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR

(Rt
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ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITIEER

trace BHE S PAT R

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode 5 UUdecode &F#§

uu AL DA

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND

(Rt
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FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

— Arguments more compliant with Python standard

C.3.7 XML = 2= AH

xmlrpc.client FEHVEL A PAR ARH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll B EHLATHEM:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,

(Rt
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distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BHKT kqueue Y AL & AR A RA:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 34 { Marek Majkowski’ %f Dan Bernstein [ SipHash24 Sk 528 . BAS AR E:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
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to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1ittle)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod and dtoa

Python/dtoa.c UL T CiEF 1Y dtoa Fl strtod pRi%k, TR C 1B WSO B FAFER T4, %
A4y David M. Gay [#)[5]44 SCH-IRA T, 2477 7] A http://www.netlib.org/fp/ T #%. 2009 4E 3 1 16 H &%
) SR ST 5 AT BOBURA 1 7 P I

/**************************k*k******~k******************************

*

* The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY . IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

* % o

*

*

***************************************************************/

C.3.12 OpenSSL

WRBVERG AT, W hashlib, posix, ssl1, crypt BIH{fi ] OpenSSL FEk$Emthfg. MAh, EHT
Python ] Windows Fl Mac OS X ¢ #2J7 7] R 4.4 OpenSSL FER#E D1, Jir ATE AL .51 ) T OpenSSL 7]
HER$E DL

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.

Qi3]
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See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Lo R S T S RS N IS S N S SN S SN SN S SN S S S N S T TS T S S S T R N T N S N S N .

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young

(Rt
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* (eayl@cryptsoft.com). This product includes software written by Tim
* Hudson (tjh@cryptsoft.com).

*

*/

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

Lo I R S S SR S N . N S N S S S S S ST N S S TS T S S N S S A N N N S N N
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* QUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
* SUCH DAMAGE.
*
* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence
* [including the GNU Public Licence.]
*/

C.3.13 expat

BRAEBE —-with-system—expat BUHE THHE, 50 pyexpat §ARIE & expat JHHIFE DA EHY:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINEFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

BRARMN ——with-system-1ibffi WU THE, BN _ctypes ¥ HN et libffi JHEHE DIH )

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the

" Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,

(Rt

104 Appendix C. 5558 F0¥FE[iE




Python Frequently Asked Questions, k% 3.7.7

(£ 50

EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

PR ARG EARFIRY 20ib AR IH M ok A, W 55 zlib PSR 8 DR 2 1ib 37 J&:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {#i M F ML BLEL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code 1is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following

(Rt

C.3. #HWrRIRHFaYVF ol 5053 105




Python Frequently Asked Questions, k&% 3.7.7

(£ 50

disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

FrdEfi ] ——with-system-libmpdec ¥ THE, N _decimal BiHHlE H 17 libmpdec FEA)#5 V1Y
A

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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Python 53 SCHY:

Copyright © 2001-2020 Python Software Foundation. {48 TG+ H]

AU © 2000 BeOpen.com., {38 TG AUH

AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
WAL © 1991-1995 Stichting Mathematisch Centrum., {483 BTG AU

A RSEBM VALV, 200 L AeF Tk,
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