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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 .

1.1. — =8 3


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
EAE T4 T AL BI A 45 10 5200 160 042 2 R . WL B i SourceForge [ Python Jit 47 6ist, {ikT
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 ?

ATREAE N2 SCHR I R =08 2 5 | AR E 3R Python FH 56 545 .
S—fm A X Python [ SCEES T 1991 4F, BIAEHNAC ST T .
Guido van Rossum 5 Jelke de Boer, “{f#iJf] Python 4gfiiE 5 32 B H MR e R 548" , CWI &7,

55435, 5 4 W1 (1991 47 12 1), PSS ST, 5 283-303 I,
1.1.14 ZHRHE Python #8REIH5E 7

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

PR AT AR A KAEL A3 JE R “Python” -1 JE45 %} Monty Python {)5| Ji]; s th ] PA#EZ “Python” i

“language” ,

1.1.15 www.python.org B{#{iFitt 5} LW b ?

The Python project’ s infrastructure is located all over the world. www.python.org is graciously hosted by Rackspace,
with CDN caching provided by Fastly. Upfront Systems hosts bugs.python.org. Many other Python services like the Wiki
are hosted by Oregon State University Open Source Lab.

1.1.16 A{aé& &4 Python?
TE45 T-40'5 Python SIS, Guido van Rossum [m] B34 4352 T W REY “Monty Python 1) 647 25k 1417 fail

A%, X2 —HE 1970 AR IF 4% 1) BBC 25 8. Van Rossum SE 15 F5 ZEe e — MR, 2RI SUIE 2
FRBRIA T, T b R AT 44 4 Python.

1.1.17 FAHEW “Monty Python B ¥ {TO¥H" 1§ ?

A, HEXS2E A 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
https://www.python.org
https://www.rackspace.com
https://www.fastly.com
http://www.upfrontsystems.co.za/
https://bugs.python.org
https://wiki.python.org
https://osuosl.org
https://en.wikipedia.org/wiki/Monty_Python
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1.2 Isci5ichpy Python

1.2.1 Python §ZF ?

FERRE. A 1991 4K L4 6 1 18 N A & B RuE LR, XARESERERFFHSETE. Al
FRRAT A [E] R 5 18 D H 2

FERF MM IARAR) “FEUEIE" ZARR, IR AR E PR B PE T . MM I A AR &
PARRAS S5 =300 BTk bion (B4 3.5.3,3.6.2), T RUEMEREEE; HAN RIS E IE S 6 S 7E
RUEIE AR, R ZR 50 10 R IE A BOb 2 D i S IR A OR g — 2K

The latest stable releases can always be found on the Python download page. There are two production-ready version of
Python: 2.x and 3.x, but the recommended one at this times is Python 3.x. Although Python 2.x is still widely used, it will
not be maintained after January 1, 2020. Python 2.x was known for having more third-party libraries available, however,
by the time of this writing, most of the widely used libraries support Python 3.x, and some are even dropping the Python
2.X support.

1.22 % /b ATE{#EH Python ?

EHE R E RN, A AR PRSI A 24 R e -

Python W D6 3¢ R AR, FLBEHATEAEBRLACR, BLOME BT VFE AR R HR, I BAL S T2 Linux
AT, PRI BRI R T i 5 A L
comp.lang.python BIMALIER IR, {HALHTA Python Fi FSATERMALIING , V2 AT R 2 MHINAL

1.23 FftEENTE R A Python F &R ?
515 1) https://www.python.org/about/success 25 & i F§ T Python {35 H 713, [F% 71 Python £xi¥ i H 240
BT AR BN 2 N R 2 al AN R Dk

T /K VERY Python T H 455 Mailman f 91 555 FEES F1 Zope W I IZ55 %% . 24> Linux ZATHL, HoHFEA M
5 Red Hat $JELf# ] Python 4 5/ ol A TBIK) 2225 8 7 Al R G0 8 BRAR A4 . AE N5 ] Python 1)K 24 & A2
5T Google, Yahoo DA & Lucasfilm 45,

1.2.4 FERRTTLIHF Python BHHAFER ?

151 https://www.python.org/dev/peps/ % Python ¥EH$EiY (PEP). PEP 2% Python hi A -Fprdd bk i i
BOHFATHER BT OB, o SRR BRI I SR A . AR HRAREh “Python X.Y Release
Schedule” [ PEP, .t X.Y @HA M AR AT KA IIA

AT K A€ python-dev HiFPFHIZE HalbATitiE

1.2. IPscit5Rdapd Python 5


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/
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1.2.5 1Ri¥ Python IIARFBHNEX TSR ?

EHRVOZAFEY . R ECAFAER) Python AUHEMATT, L, ALATXTZIE S 19 ek B AL S 5 LA
P27 R A — 0 R @M LA NI SZ Y o AR T DASR IS — e 7, D IR AE TR S B 4=l S
PRI 73 ShE A K E A Python 4%, FRATAAR BLLE A THE—BRA] A A8 R AL

WAL B, W NAZSEHEHE N TH U AR, PEP S ik 75 A I J5 A A Y S BB T e A 4 I
F, PARSRTRERDRT T T

1.2.6 Python Z—HMMEENFERIFHESD ?

A

Mad e, SR AR g ARiE = Bl a0 Pascal, C B3 C++ A Java [ dE— T AEFF 1RG22 AR AT ISR 2 I
I . {HRA Python 4 55 — M fE i & A T2 2 X244 AT BE G A1l Python A R a7 B — B ik
FPERAbRHERE , T HAE BN, TEMPEAZBEE T Python W DALEAA: By E TS 2 S £ g, 191
Q0¥ R S R SR A . T Python,, R DATRIR [] 27 A A S EEAMR S B QA5 i R4 . A=A ]
RETE S — PR HLBEI i el P 1 SO 4R

T Z BRI g R A R U, S AUE S S BOEAIE B IR . X4 AR R E IR WA S
B, ISR . FAETREESRGOT AR, S, Sot—SuE R R, &
RN, 2= T — A SRANE T R M E N, HXH N2l B2 A 5 — IR g R e
TR .

A VF 2 HAB T TR RE R 75 Python BUHREFAIAT TGS . 18 Java —H, Python $iA — A K AUARIEFE
AT AFEBRAR R B I B e 24 A i B — 28 St AR AR I H o G AR A ML A A BT A DY D iz S5 i
HEART . W HARHERE , 24 ] DATESE ) G SRR 0 [ BT A BRI R, AT AR AS: B R A i A
%%gﬁﬁﬁﬁﬁﬁﬁiiT%ﬁﬂim%Mﬁoﬁ@Hﬁmwﬁ#%%iﬁﬁﬂﬁﬁﬁ%?ﬁﬁ%EM%
IR o

Python F R (7 AL RES AL A AR I MRS S R o AT AT RATE— 77 10 vh iy AR P JEACRS 4 [R] IR T S — 4
R GRISA TR 1 o AR TACIS S A RT3, i ATTIX DAL

>>> L = []

>>> dir (L)

['_add__"', '__class__', '_ _contains__ ', '_ _delattr_ ', '_ delitem__"',
' dir__ ', '__doc__', '_eq ', '__format__', '_ge__"',

' __getattribute__', '__getitem__', '_gt__ ', '__hash__', '__iadd__"',
' dimuwl_ ', ' dinit_ ', '__diter_ ', '_le_ ', '_len_ ', '__1t_ "',

' mul_ ', '_ne_ ', '_new__', '__reduce_ ', '_ reduce_ex__ ',

' _repr__ ', ' reversed_ ', '__rmul__ ', '_ _setattr_ ', '_ setitem_ ',
' sizeof_ ', '__str__ ', '__subclasshook__', 'append', 'clear',
'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',
'reverse', 'sort']

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

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

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

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

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

[1]
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https://www.python.org/dev/peps/pep-0005
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WL AR 2 R SRR NS SO B RE BB E AT B il

Python 34414 R 4719 IDE. IDLE J&—/5F- 411 Python IDE, ‘&3 Tkinter J4, {fJi] Python i &5 45 .
PythonWin g —~ Windows % &1 IDE. Emacs J = 2410 T ## %] Emacs H A7 #4719 Python £, Frfy
XLLGRREIR BRI IR R S A SR S A 5 ARSI 6 S AR S D BE . 571 Python wiki &
F Python JRfE IR i) e B 51 3K

WERAFARZEE Python FEFF HAYMEN , R RESA M edu-sig HR1F51%.

1.2. IPscit5Rdapd Python 7


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

RIZE Do)

2.1 —fRia)RR

2.1.1 Python FiXFiRHE RS ESREIAEFEER ., RIBEXERE?

A
pdb FEH 2 — AN FELZ 8 T A S 1K Python 1A% . €@ 4RME Python PRA—i4r, I H BRET &
ZEZ F Mo AR nT LA T pdb B VEAREBIR 44 5 1R H O A RS -

YEARTE Python A ATHR 74111 IDLE <2 H A FREE (Gl % £ T Tools/scripts/idle) & —A~EIAL R T
Ao

PythonWin 2 —/MU 57 5T pdb 11 GUI i #+ 1 Python IDE. Pythonwin {ii{#% < W s BB, HAA
YFEZ MW, Flantsa] PAFE Pythonwin #£)% . Pythonwin J2 Python for Windows Extensions 3 H i) —#84),
th 2 ActivePython & ATHUI—34> (21 https://www.activestate.com/activepython ) .

Boa Constructor Jg—/Mii ] wxWidgets ) IDE #1 GUI 424y . BT IHEZL QIR B, MR AL,
PR Yias ERIFZ IR, GORZIRE5H, doc “FAFH LMY html SCRY, R ilas . Sl WAl Zope 52

SR
Eric 2— 3T PyQt 1 Scintilla 4 $8 2H {414 1Y IDE.

Pydb 275 #E Python {ii#% pdb [)— R4, ZiliEw5n 5 DDD (4 2R ik#%) —&ff, DDD
B— R T e B AL g Bl g . Pydb B PAFE http://bashdb.sourceforge.net/pydb/ %], DDD 1] PATE https:
/Iwww.gnu.org/software/ddd $¢ 3| .

A VFZ 1l Python IDE A% EIEJH AR . A1 4045
* 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 .

2.1.3 FINfTRETSEIL—4 Python B BIE —MAILETTHY = #HI3CHF ?

WERARAR B H e — DL, T AT A R 8RB AT A AL 5263 Python KATHR, AR 75254 Python
Gl C AU . A2 THATARERRF I RIREE , FHIFIX LERIER 5 Python bl SCHF 48 1E & A
A A TR T S

— RS T A, BAELE Python JE LI Tools/freeze i, BRf Python FH AL 4EHh C £t ;
—A> C 4ikas, VRATDAR I BB i A B —SEAE P, SRR HS AR HE Python BEBEERE .

B ARSI A AU AZRIR import 154 (PIAPESX) , HEAERRHE Python BRARANYRH % (M T N
fibh) shA i, S5, TR Python 45 RORTRAY TT R EE A C AURD (T DAGE I g LA 46 Y
XRAEAERIIRA R ), FHAUE— S E R BCE SR, SR SRR T SE PR R A B . K5, B
G R C AUSFFRF S Python RREAR I HAV M 4ERE, DA IS IRSL I 0B IS0, HAT A SR
A SE e ] o

Bk, freeze FTE— C HiFes. A JLANFHALSE H T HATFEE , —J& Thomas Heller ) py2exe ({LFE Windows)
http://www.py2exe.org/

Another tool is Anthony Tuininga’ s cx_Freeze.

2.1.4 ZEH Python BFAERBEHENNEERE ?
ATH . S AR IE PERL BT SR AUS KU R SOk PEP 8

2.2 MBS

221 YT EHERN, Aft2aLHI UnboundLocalError ?

A I AE BR B TR BRI ET R A, S EOARTIE % TARA AUAS 8 2 #5351 UnboundLocalError 234> A JE
FIRSb

PATR AR :

>>> x = 10

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

>>> bar ()

10

IEH AR, (HR2PAT AU
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http://pychecker.sourceforge.net/
https://www.pylint.org/
https://docs.pylint.org/
http://www.py2exe.org/
http://cx-freeze.sourceforge.net/
https://www.python.org/dev/peps/pep-0008
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>>> x = 10

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

£:1531]—~ UnboundLocalError :

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

UnboundLocalError: local variable 'x' referenced before assignment

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

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

>>> x = 10

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

Ce. x += 1

>>> foobar ()

10

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

>>> print (x)
11

YRAT AR nonlocal SEAETHEHE VR I A AT IR At

>>> def foo():

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

2.2.2 Python h SRR EEFIE /T ERWPLHRN ?

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

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

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

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

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

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

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

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

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

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

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

>>> squares[2] ()
4

>>> squares[4] ()
16

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

224 MTRERLELRTE?

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

config.py:

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

mod.py:

import config
config.x = 1

12 Chapter 2. G2 I jo)j%




Python Frequently Asked Questions, A4 %5 3.6.10

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]

R AR 7 AR, 33X — AR A A -
1. AREFERE- Bl sys, os, getopt, re
2. =TI FEfEEl (2235 4E Python 11 site-packages H 5% H AR N2 ) 1l 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 :

YRR “import <module>” [ ATEI, TEIFFAMITLAT o (H2 45 2 AR
M 1A PRI —A~44 8% ( “from module import name” ) Jf H 3 AN FTUZM, #isx hifh. X
se NS LABR PR ZFRIEA T, NS LAMBBRIEAEIT 3 A 2 MR

TEXAE LR, QRES AN T— R4, WA AR AR e S AR RS sh Bz sk Bt . A
B, SR SE T4, B AT DAER T A

WERFLLERC 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 i AU - AR AR S — MR G Y ik
.

A 24 55 SR R sk S A P A B PR S AT S AL [B] 9 DS, A AT DA S AR S B A R, 5
AAERRBOE (e AEPRARIERR P IAT O30, P2 S AR NN, XA HAT . AR R 4
LR, R ] REA B S AR EZRR RO . TR, YOI AT RE 2 PR R 1 — AT HR AL T
Rty HZUOMERR s 2 ety , R Lk g, BIERR L Fol i 1, Bl
T HETE sys.modules A .

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

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

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

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

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

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

def foo (mydict={}):

XA

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

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

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

# Calculate the value

result = ... expensive computation ...

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

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

2.2.7 AR ETESHEXEFS UM —TRBEER S — TR ?

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

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

g(x, *args, **kwargs)

228 eSS ZEB T AR 7

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

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

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

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

SCPRAGME 42, 314 Fl somevar M@,

14 Chapter 2. G2 I jo)j%
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229 AtLAEHIIR 'y HEEHIIR X7
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

16
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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 17
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2.2.12 fnfa# Python h & HIRF5R ?

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

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

’newdict = olddict.copy ()

Fedn] LA i) A S A= Al

’new_l = 1[:]

2.2.13 TR BIM R F EZH B 7

XFP AP E RSB X, dir (x) R [l — AN BRI HE 7 0 6 25 S 1) Jas 1k A vk B HZR BT s X
)R NI B

2.2.14 FrHARBINETA A MIIREI SR 7

Generally speaking, it can’ t, because objects don’ t really have names. Essentially, assignment always binds a name to

a value; The same is true of def and class statements, but in that case the value is a callable. Consider the following
code:

>>> class A:

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

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

ATEHEMYE, A AR BRERIE TSI I 2 AR B AR, P L eI A B
KAWL FZIBIAFRNTCEREHVUR a 302 b, FOVA A ZFRgIER] T W — M.

—BOARGURA D BAZBA AR “HLE” FrEERN AR BRI SRR AR, LR 18
RIS T RS A A

1r comp.lang.python ', Fredrik Lundh 7E [0] 533X 4 ) 5] BB #4282 24 Y i — et 25 L -

PRI BAE VR TR W3 3 U i 2 I vk —E: g (3%) A BB FRENA T,
Eﬁﬁﬁﬁﬁg) FEoA$k B A 44 PR ME— IR PRI T A S8 (M4 2siE)) IR
s %) -

~~~~~~ H HARAR B EA R 4 7 BURA A 44 T A LS |
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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 PRI AT (=, += 45) KU . ENFARE IR EAT I T ) T AR 2 AT .

2216 EEFE5ECH 2" ZHEZEMNEMHRA?
EEN O AT S U

[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]

SR X FPBCEIEAERES . N2 on_true B RABAE I RF & 45 A R &5 . BrA, i ... if
else .. EBRRERESTE.

2.2.17 ETILIA Python H{ERENHEITER?

Yes. Usually this is done by nesting 1ambda within 1ambda. See the following three examples, due to Ulf Bartelt:

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 Fibonaccli 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,V,k, f=lambda xc,yc,x,y,k,f: (k<=0)or (x*x+y*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,v,k,f):chr(
64+F (Ru+x* (Ro-Ru) /Sx,yc,0,0,1)),range(Sx))) :L(Iut+y* (Io-Iu)/Sy), range (Sy

CFITgkED)
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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

2.3 {FFFEHR

2.3.1 M RE <t 0\ RS 7

T — AN, W \BERMEZ BT — M —ANGERE TR “o” fERIS. filin, 2R
e’ OB <107 (EEI 8), mitiA

>>> a = 0010
>>> a
8

TR AR R . RPN BRI BN — AN BRI A NE R G TR X7 NS H
BRI R B8NS . Bl HnTE Python ffREds i A

>>> a = 0xab
>>> a

165
>>> b
>>> b

178

= 0XB2

2.3.2 At 4-22//10 5RE-3 ?
REERATIEL & 3 MIERS § —2, WCRAREZSIAE SR, H U

i==(@1// 3 *3+ {1%3

ﬁﬁégfﬁ%ﬁgfﬁﬁ?@%o C AR R —2, HHmidaERsE 1 // J MWERENTFEM L ¢ 51
s 1 —3.

XF 1% 3R 3 HER N Y B2 e DR . 3 N IEERE RN £, ISk RS
B TFIE L % JBEER N >= 0 A A, WERNEIAER R 10 B, A4 200 /N 2 JLE? -190
$ 12 == 2 A MM 190 & 12 == -10 MEESSHE IR .
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2.3.3 IARFIFBRRRDHT ?

XFREE, PIREANER) int () RBMERE, BIQ0 int (1144") == 144, KL, WA float () ¥
Wkl 58, BN float ('144') == 144.0,
AN, XSS Rt R R RiE, I int (10144") == 144 fj int ('0x144") &5k

ValueError, int (string, base) #3258 A0 iESES B ES, HIA0 int (1 0x144", 16)
== 324, WIRFHEEECH 0, W% Python MMM LT W2 00’ Fs/\idkhl, M 0x’ FIR+I gk,

TR R BURF AT R T, WA N E R eval (). eval () WERESBRZ I HA L4 XK
BT e 2% A A VRN AL I SR Python A=, i, HIAFPAE A __import__ ('os') .
system("rm -rf SHOME") X¥MIEARIIR H 5.

eval () B HAREF LA Python Fik X IRCR, X eval (109") R FEUEEAHNR, K24 Python A~
AV HEREE AR 07 (07 BRAM).

2.3.4 T REFRIRAHFIFR 7
BIANEEAS T 144 U TR 1447, TN Y EAEAUGRER str O o ANRUEER A+ Nk il s At

T, P P E R hex () 3 oct () o MW IFHIAE ML, 1205 f-strings Fl formatstrings 25/NF7, 40
"{:04d}".format (144) AL 10144 i "{:.3f)}".format (1.0/3.0) £ '0.333",

2.3.5 IS FFFER ?

TG, U EAT AN G . FERZEAGOLT , RN 8 AR ZL ) & Al o KA i — B A He
B2, AR 0] DUFE M Z 2L Unicode Fidli x4, 22l 0. StringIo XA E array Btk

>>> import io

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

>>> sio.seek (7)

7

>>> sjo.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', 'yello, world'")
>>> a.tounicode ()

'yvello, world'
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2.3.6 tNfAERFFRIERRR/BE?
A P BT AT ke

IR O — S A ER U B R B i X Y R T AT AR R AL B R
— 2. X TRHALE F T case S5HR) FEERTY:

def a():
pass

def b():
pass

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

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

i N B R AL getattr ()

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

HIER getattr () ARG, WIER. KM, BB,
TERMERE PP 2 U T XA, Bl

class Foo:
def do_foo(self):

def do_bar (self):

f = getattr (foo_instance, 'do_' + opname)
£0

i locals () B eval () R H RE4:

def myFunc () :
print ("hello™)

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

f = eval (fname)
£0

HE: A eval O BT HGK . ARMARRLN EEFHFBRING, DK RES AT
1R R R AT AT R

22
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2.3.7 REH S5 Perl iy chomp() FX[HIFH %, AFMFFEBRPRIBREBERITH ?

AR s . rstrip ("\r\n") WFRFH s HORBIMER A TR, AR bR 2 A% . SR AT H
s Fnzty, HARRBAILZAT, WA IR 2 AT

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

ce "\r\n")

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

'line 1 '

P T3 3 R BRI AT SO A7 SR, FTPARE s . rstrip () XA X TAESAREF.

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

B XAER M) o

XA B S AT, B (RO MGE I & 2 M PR R split O FER—FT AR AZSAE 43 bR
BRI, ARG int () 3K £loat () FFFR TIEHRIE FAF RSO EE. split () LHFATEER) “sep”
B2, 1M WA 2SR AN 2 B AT 15 B o

PAT S R A SRS, IENFRAB S C By sscanf () BRI, WHEEAIEES.

2.3.9 ‘UnicodeDecodeError’ 7 ‘UnicodeEncodeError’ iz {tAo=RB"?

T, unicode-howto

24 hgE

241 BEHEFXIBT . ZINEIREE ?
SRBE, BORABRT AL B, RIS TRA T AT LA P

¢ Performance characteristics vary across Python implementations. This FAQ focusses on CPython.
s IO RERERIE RGN 5, JUHZRAERIE 1/ O s AT .

» AT 3T, WAL EIRL Y A (5 profile Bibk).

o G S HMEMARE A VF R E R RSO REA L (S0 timeit Bibk),

. Eﬁ‘z?dl@?(ﬁﬁfﬁ‘ﬁl/\ﬁ%ﬁﬁ’ﬁ%ﬁtw*EI‘JIEIUHZE'ﬁ, PA RO E R Gl Boei s H
flAR) -

TR, i Python RASARE 415 . DA &—S8n] DL B AT #2452 B PE e K 11— i S ) -
o FEMETAER (SCESCHEPRAEE) T AR L2 E AR (A B T R Ak
o fHHIEWAIBHRSSH . 2% 08 bltin-types Al collections fHbk,

o UPRUEPERR PN TIATHLLRAE R ORI, FTRE AR RELRUL)  FLAET REHR th AL r s (7 S R
X C g SRS, BIATNE KON — 28 A, XA, BN, EFREEA 1ist.sort ()
WE IR KR sorted O BB THIT (A REERBMIERRBI, #5217 sortinghowto ) .

o BRI TR R T B A b TAE . QR A B e A T TAE R, AR R
PRI ZRE it FERN G2, R AE RN DI RESO AR Gl i 0 ml etk 7= A A FIE ) o
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WARARE Lk £ 4l Python SEVFIYFRM, MAA —L THAT DAIEYGERG R, Filin, Cython n] AXFREHLIE L
¥y Python fURDIRA G ) C ¥, FF HAIATEFZ AR - L6 . Cython AT LAFIFI4i% (FIAT LMK
BUVERE) ORI AT RS T IR . AR C AR REA R L, WALAAC 5 C ¥Rk,

S U
LI PEEH R /) wiki TUIH .

242 BETFHRERE-ENRBTATERMTA?
str fll bytes MEURRTALM, LK ZAFAFRIERAE —RAHERE, POV MBS 20— R

Go FE BT, BasfT R B P AT R 5.
RERZA str MR, WHEEFENHRZFENRA—MIIRPIAEL BT str. join ()

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(A —EEAMW BN Ik io.StringIo)
TEELA st WG, B NAMERE (+=2354F) ¥ bytearray X4

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

2.5 5 (tdl/3R)

2.5.1 IMAFEFTA TR 2 ELEITH R ?

FKAM) RS tuple (seq) APRHMERITFS (ks FRRAT B IERNTGL) Hedie ok B A HH R HES I A1 ) 45 H
M TG .

flan, tuple([1, 2, 31) F74 (1, 2, 3) i tuple('abc') j74 ('a', 'b', 'c'). WRSHCH
— AT, EASEIEEIA IR R X5, R AR AR A G 5N G 215 Sk JO A s AT B A
tuple ().

KA LR List (seq) FRHT R 7 B ] 2% AR 0 52 55 5 A FL A5 0 TR HEZ 0 0 4 IR) 2% B 2 2. 4,
list((1, 2, 3)) y#4 [1, 2, 31 MW list ('abc") %4 ['a', 'b', 'c'l. WESEH—AFNE,
B seql:] ARERIE—ARIA.

2.5.2 HARGIHFS?

Python J7 4 FIEEEL 08U E M 7 5 SRR 5 5. X TIEET S, BP9 R 00 1 AE A s, itk
it MT TS, BEGE—ANTFS R - MEEEE P50 -2, KIEEHE. FTRAACH seql-n] BEAHY
F seql[len(seq)-nl.

ﬁ)gﬂ%ﬁﬁ?%ﬁﬁ%f@ﬁ@o BN s [:-11 MR FA R ARG — T, X0 AHBEB BRI FAF R AR
FRWHRATHT -
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2.5.3 nfa LAHE RBSIRFIE FCFES ?
ffiJf] reversed () WEKEL, iX;Z Python 2.4 A IEE:

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

XA IR S, T2 F S — A B WP 457 B AS AEA TR A
f£ Python 2.3 B, Zn] AGE I 9 ) 1A

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

2.5.4 T M IR MERERT ?
A KAT IR 2 07 TGRS, #51 Python Cookbook:

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

WEREANEEHFHFIIR, WXHETHY , RJGMINFRRBI T, MBREZ

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]

WERF R PTA O AT AV i (R BT hashable ), 3 H 2 R

’mylist = list (set(mylist))

R R RN RS, WITIMBREE T, SRR E 25 H .

2.5.5 fnfa7E Python chEIEE4H ?
i %

’ ["thiS", 1, "iS", nanu’ "array"]

FNRAE )32 2 B2 D7 T 24T C B Pascal (2H; F2IXHIFET, python FKAT DAL & VF LA FIZERUARTR .

array BBGATRIE T OIHEA K20 B E R BN 5, (HENRTIEEZ ISR . ST,
FY R A R 5 ST BAT SRR UL I 454«

I Lisp HEXH9F 3, AT RAGE I SCALY cons BT

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

ARG B R AS P, W] DAGE I B A g oA, X B lisp car B Jg lisp_list[0] , HE{Ll odr fY2
lisp_list[1] o FUGTEAREHE BRI EAIRMEA XA, OB A Python 51K IE15 2
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2.5.6 RIS AR ?
R RS IV — X BRI 22 4 B

’>>> A = [[None] * 2] * 3

WERARATENE, FERZIEHA:

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

B, BIRGH—TUR(ER, SFEINFEZ A E N2

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

HA i AET M~ 3P RSATEE B A2 0l R A, e R0 B AX R . *3 Gl T
JER T B2 3 AT I ATRBEE LA TR T, @R E AR .

WA R SR8 — IR KM, AR5 H AP IO A ) 2ok IE 5T

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

ROFERA BT 3 AR TR ISR 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 R 0 o R 44 )& NumPy

2.5.7 WAL EMATF—RIIMR ?
QLS GikES DN

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

2.5.8 Hft4 a_tuple[i] +=[ ‘item’ | SERITIEHSIRZE 7
R H PSSRSO R B AR, — RS EIZ AT I T WALE AT, RAE Python fAEAE ISR ]
EGEENTTGES

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

WK R

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

TypeError: 'tuple' object does not support item assignment

26 Chapter 2. G2 I jo)j%


http://www.numpy.org/

Python Frequently Asked Questions, A4 %5 3.6.10

KAEFEREPRE RS IE): 1 2505 a_tuple [0] MM, MHZMNRN (1), BRGNS 2, (H2FA]
ARz AR 2 L T4 0 SouE bR, AT R S TR T3 [ X 52

FERJZZ AL, DA ISR TR A B ) KBS Xk

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

TypeError: 'tuple' object does not support item assignment

HITICAURA TS, DR E R E T 2 5 | A B R

2RI AL 1 B
>>> a_tuple = (['foo']l, 'bar'")
>>> a_tuple[0] += ['item']

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

KAEFH RO NERIZ, AN NI BORA RS, (HREISIEREAARL T

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

B A 2 RE, IRTREANE () R —RIR LI T __iadd_ EALEE, ESAERIT += R R
BRI HHGR UECR T2 RE SR (b) XFAI3KN, __iadd_ S TSR LIHH extend I
RN . X T2 R AT DAV += 3i/g list.extend [ “PpEH A -

>>> a_list = []
>>> a_list += [1]
>>> ag_list

[1]

Y
>>> result = a_list.__iadd__ ([1])
>>> a_list = result

a_list frg| IR R EAE T, 51 BB SO G HE e RS a_list, BEMHRALSIREA L
e, PONERSIN a_list ZHIFNG B —X A5, (BREL TR,

Pt FEFRNTR TR BT, KRS R T

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

TypeError: 'tuple' object does not support item assignment

__iadd__ WENIT, HIHIEER] TY IS, (HRER result #8191 a_tuple [0] EEFEMAYFE—XIR,
G RIE VIR ST A, o2 AT AR R .
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2.6 Dictionaries

2.6.1 How can | get a dictionary to store and display its keys in a consistent order?

Use collections.OrderedDict.

2.6.2 FHEFH—INMEZHEFE: {REER Python fiff—4* Schwartzian FFifL ?

AT Perl 4 IX ) Randal Schwartz, Bl 545 N URBUNEIH “HEF(E (sort value)” HYEERXSFIZ
FRICERIEATHRF . 7E Python 1, i) 1ist.sort () JIAH key B4

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

2.6.3 MR E I RPIEN—DIIRBITHRF ?

FFEMNGHFEICHRIERE T, WERIIRITHE Y, ARG RFETRRIITER.

>>> listl
>>> 1list2
>>> 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']

RSB R2:

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

URAREATX A SRR 5y B, I AR ] 8 B 0 Pk A i AN 2 T P 9 R R, R KB R
ERHEEILF 2RI . HftA? B9, append () #AELAER LA, BABMN T —L05 15k
WS BF AR, (HE VIR ME/RFFEIXARML, m HAN AR 25—, Kiks{ “resultappend” FFEASMY
JEPEE R A=, AT P X L R B (R

2.7 W&

271 HAR%?

KIBE T PATIE M OB R R R ATY . KX SRRk B3 S 5, SERIRT RS TR e TR
FAWEAE (ErE) MR (7).

FKA[PARTF— s A HAZE, PRz AE2E (ES), B4RFEZRIEER ik, XRE T DA i 4k ok i
SEHBANE X AL Bilhn: VT HEA — Mailbox RERMLMIREMEA L., BT MboxMailbox,
MaildirMailbox, OutlookMailbox T AbFEK i E saks=.
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272 HARFHE?
S LR R RS M TR S x ERIJTEE, EHFON x.name (arguments. . .) .

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

273 {ta self ?

Self HUg 7R NS HE A Blan: MFREASRGFEALE =, Hh 7 meth (self, a, b,
%FTJ:WV?ﬁikﬁjxmeth (a, b/ c) ;3 Xﬁ?%}fiﬂ%ﬂ%ﬂ@ﬁ%%?ﬁ%ﬂﬂ meth ( (x, a, b/ C) o

FES T A L LR Ty ik X AR R XAER “self” ¢

2.7.4 IfTIEEMNRED ALELRSHF R — 6 ?

A A EPREL isinstance (obj, cls). R _fM%E&*/\Eéﬂﬁﬁfmﬁ/l\%@ﬂ@]‘/\g%/\ﬂ%% AT
A P FE— AR SEE], FIU isinstance (obj, (classl, class2, .. , WA DA B A )
FI2T5 ok Python B Y B —ANEAIRGRT 4, flT isinstance (obj, str) @i isinstance (ob7,

(int, float, complex)),

WHBERZHEITFASEFEXN AP A E T isinstance ()« WERRRECHABIZE, I H
NG A SR AR 8 O YR B AT R ﬁfmﬁﬁﬁ%%*%ﬁ% BT AR . 5]
m, WSRARE — A PA T 5L B A

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

WA RAE A 2K B > search () 5k, ARIETAMNE

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

class Document:
def search(self):

# code to search a document

obj.search()
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275 tAarRZEHR?
ZALR— MR X Ry (WHCHBE) o BB — AR x I BRSO — ANk i oh
BEATRAG A2, ERR BRI T ARSI, HRE TR HAh A Z AT 4 x BIAARI 4.

Python 2/ 01 ] PABRFASEBAZRAT . BIaN, PATRIRSEE 742K, RMAT MRMUT S, (HRIra S AR
TS IPNCE

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)

Here the UpperOut class redefines the write () method to convert the argument string to uppercase before calling
the underlying self.__outfile.write () method. All other methods are delegated to the underlying self.
__outfile object. The delegation is accomplished via the __getattr___ method; consult the language reference
for more information about controlling attribute access.

TR T — M G Ok U, ZIEVTREE S 24N )8, 24 B0 0 B TR B SRR B B, S
MEN __setattr__ () i, HHXEMDLT/NOEHE. _ setattr_ () EARLIHKEAMHYT AT
A

class X:

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

REH __setattr_ () KIMABIL self. _dict__ RN H S LRATRHIRE SO 215 T HRE I -

2.7.6 MM EBE=EIARAESCE AR PE LB HE?
P ER super () PREL:

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

X Python 3.0 2 B MAS, 0] BEIELEf ] £ X450 class Derived (Base): ... 2K
P L, W PAKFAE Base (8] Base I —ARYHE) HE L ¥ meth () ] H A Base.meth (self,
arguments...) . XH, Base.meth @—MREEM I, FIEFTRESME self 240
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2.7.7 yfaHLRREDLAESE R B 3¢ 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)

2.7.8 INfa BIERISKBUBETIRIERTGE?

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.

HE: £ CHEMNTENT, % self.count = 42 XFEAIREIFTE self B S FHApFHE N2 H
“count” FANFHFESLR . AT EHHE R SEIRA PRI BT, TCIC A 1E N ERIE /2 A

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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2.7.9 tn{ay#E Python hEHMEERH (HiE) ?

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

2710 HE2iA{EH __spam , BB I —/1%XTF _SomeClassName__spam BJ5EiR{S
2.

PARUR RIS LA B4t “H47 PARIL—FhE YR RLA A B A s . g __spam
FIARIRAT (BRI TRIZ, 22 - 1MTR%) CASHEH A _classname__spam, HH
classname HERR T ETBEIH FRILII L EIEAHK.

XHAREARUERLZE T AN PSR T DA ) “_classname__spam” J@ %, FAEAZ B WAERT S _ dict
] . 4% Python F£7 B M SRERAS (X FhFLAG S A4 F5

2711 XEXLT _del__ 7%, BEMBRMRERBEAE.

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

e, WK __del_ () H¥EBIESE, SR EEIEEITHE sys.stderr
2.7.12 WNfaRER4A TE SR PT R EHIRYFIER ?

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

2.7.13 Afta 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

2.8 iR

2.8.1 wnfagIE.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 .

2.8.2 nfak B SRR EFR ?

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 ()

2.8.3 WfALEREELSA ?
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 .

28.4 __import_ ( ‘x.y.z’ )iRE <module ‘x’ >; iN{aJFkE z?

ZEMA importlib PR HEEL import_module () :

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

2.8.5 HHEETSFALIHERAEHRFEANEH, IETHLFTETER. 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

will continue to work with the old version of the imported objects. If the module contains class definitions, existing class
instances will not be updated to use the new class definition. This can result in the following paradoxical behaviour:

>>> 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

The nature of the problem is made clear if you print out the “identity” of the class objects:
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>>> hex (id(c. ))
'0x7352a0"

>>> hex (id(cls.C))
'0x4198d0"
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CHAPTER 3

T £ E DL a) @

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

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

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

if (x <= y)
X++;
Y——s
z++;

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

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

VFZ OB ARSI T AR/ S5 AR5 B 47 o XA A K, IR 3R TSI B s R], FERFBEME LARS
PEFP AT AT T . BRARRE DU R, BBV ZIE G —DhRA (B4, 20-3047). 20 17 Python W PASE AL HL 20
ﬁCﬁz%%goﬁﬁﬂﬂ%m?ﬂ@%ﬁ@ﬁ%ﬁ%ﬂwﬁﬁﬁ%ﬁﬁ%%ﬂﬁ%ﬁ¢%Eﬁ%&ﬁ&%
ERCENCMERER P
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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—

7, Python g FAF RN SRCF — A “HA” o ALMIEIEEA S0HE 8 N HALE, 1E
Python 1, (LATZNEEIA DK FAFE “8” HHCHHABLE.
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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

HR, X ERE IR E B BN E RMHZ T, AR ERREE. 78 C+ o, WUERARAR S AEIRE
R ESEEFHTE, RUAET : : 188 45—HE Python F4RT] PA4RE baseclass .methodname (self,
<argument list>). XX[T __init_ () FYEIEWAER, FRl@fEIRAE B EBEY REAMELT
V5, ML AR = B2 T VAR

RJG, BT ASRIER) AV 4T Python HRR R A i (ARHEE L 1) A8 R B AR YR L6748 B
(O LB W 4R ) TR, AR A AR RN 7 U ARt — MR T 0 il — D36 B A A 2
— AR, BRI A (T RREN ) o Cr+ il DR MENX — 51, {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 ), (HlHF A" while True” ffJy FnlEE:

3.5. AftawMEREELFARPEXER “self” ? 39
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line = f.readline()
while line:
# do something with line...

line = f.readline ()

FRAE T, QSRR 3 (BIURAEE B sys . stdin. readline () ), WMAIAEE F—17. FRLTHE
AR R AR AR P T b 45 U I R R E B A JES S

TRl RS, XREREl T for iEASRAGERE %5 . Bl file objects S FFEAREFMML, Bk n]
PATA] BAHb 5 il

for line in f:
# do something with line...

3.7 Aft 4 Python 3R LzhEe (5140 list.index()) ERAAZEFREI, mMHE
fhzhdE (5140 len(List)) AR ?

1E 4 Guido i :

(a) X T HLEHAE , BISRFORIE L SR 5 P it (R R ) s ARy o B IR AR5,
MR TE_ BT IR I B ICE . O — N AR x*(a+b) EAEHI A EE S x*a+x*b
WAEZFEE, PARAEA AR OO A5 MUtH [l S i R AR -

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

—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
R R BSHR BL DI REA [ . X LEHI AP RORZRE ) 2832, BLPAE— 28R SUREI A G IR —
M

’n, ".join(['l’, |2v, l4l, '8', '16'])

GERUNT:

’"1, 2, 4, 8, 16"

SRS VA A 3 T 5 o
i SJRRER O IS4 ER SO (String Constant) {7 HE B SR ELRORAER ", 255 RN, (RS54
SR U AN AR E B AR I SRR AR e g A B F B e S L
RATH -

B A RUGE BRI © TRELIF b RTE VT I B P S e R LR B E . SRR I T
B WTFREMER, 8 split O (BN FHRTELTEAS S, FAESMERL T, RA5E)

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

Answer 2: Fortunately, there is Stackless Python, which has a completely redesigned interpreter loop that avoids the C
stack.

3.12 Aft4 lambda RiAXAEEBEIEL 7

Python f] lambda KX RBEEL & 164), (4l Python HYTHIAMELRUA REAL Pl E57E 2k sUN TR TE 4 . SR
1 Python W, SXIFA e — AP HEAY AL, 5 HAWTE T NI Eh AERY lambda 3 HA[H], Python ff) lambdas
s MEICAT S, AR T2 SR A .

PRALEL 222 Python FRINER —JERT 5, ATLATEAMBIEE N W]. [HIL, 1] lambda AN & A< M SCIF) e 209
ME— O R AR T 20 R BB — A2 AKX A0S T BB 4 (5 lambda kA U R G 8258
AAR[]) B SR AL !

3.13 TTLLU Python %RiZHH2EMRE, C HHEMESTD 7

Cython K74 n] B R Python B A %2 C P €. Nuitka j&—-F Python i il C++ U IIHT%
Gy, BAESCRPERERY Python 155 . Bi4MIFM Java, WIPA%IE VOC .

3.14 Python IN{E&EBHE ?

Python NP BRI R TSE 8. Python PARUESEBLCPython SIS THEORAR I AP IR 5, Al
J5 —FHLHRAR RS IIERE I ERAT AR ERAS I S A 2 4R mT 5 1) A R R B3 i 2 B & o ge AL
Bepe fit T AT RAR . SRBUEIAGE T B AL 2 S R s KL

H2, HABSCHL (4 Jython B PyPy ), ) W] AU R FHILH, 405 A igasidi il o AnsRARAY Python {XHY
WHT 5 TR BTy, WX AR 2 57 T BE 25 80— LRl R RS AL M R

1E—2% Python S8, PARAURS (7 CPython H TAERIRYF) WIRESHFE/ S FHIIAST:

for file in very_long_list_of_files:
f = open(file)
c f.read (1)
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ks b, i CPython (5 T BB 5, BEASBIIER f HR & RPAIRT— 300k SR, X648
[ GC, XEESAFXI G RELAAR A R Bl 1B (RTREARAS A el ()b ) wioliede (RO

USRS S AT ) TAL A python SEELAY AU, IR 52 5056 PR SCAFEl Bl with 1545 T8 WA BT 28 40
fif, XA RL:

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

3.15 Att4 CPython A fE AE{RARILIREIN TSR ?

B, XA CARMERHE, HILRRERAE. (Y, FATHIE Boehm GC . BHUET X3 AWILF& (H
ARFAFE) g, REEEAR LREVR, (AR5 a@EWI; 21k Python (M€, FHEMM
T

24 Python {{f AFHABRY AR Ny, RGERY GC B — . FESAZRY Python . ATPAM] GC 4R

(IR A B 3 b i 1) malloc() F free(), {ix A Python (13 FIFRY Al EA- S € A AR malloc() Fil free(), 1 H]
AEANTEYE Python 1. PUZE, CPython 0] DAIEAf#LSZHE malloc() F11 free().

3.16 CPython BHEt At AFERAREAE?

4 Python iR Hi If, M 42 R4 23[R 2 Python A5 | IR G A B BRI, WIRAFAERRERG T, AT fE
KAX AL C S BL A S 28 A FA 2 R T REREEY (B AR Purify SXRERY T R SH8X LN %) . [HZ,
Python 7EiR H I B A7 I S8l B B A 4R

AR EE5i ] Python FEREHUN MHBRFLE N2, THEIN atexit BibuatT— AL, SRHIMERX LA A .

317 Bt 4 H R M T ARSI REIESR 7

BIRPFMICHAEVF 2 T AR, (B ENTR A D7 2ol # e se AR . aTRAA eI 2Bl F Pascal i
s C 4545 EATEM KB I/NES, WA AR S, T — NI T B B, f#RR
AL RIE AN A B AR AL

73—, FVEREGIHANE S PR NS TR R RIEBCR AR S, BRI A MR A, I
HIZA . Bl os.listdir ('.") RIEFIR 2 FTHRF RS FAFHZIZ . A H R T —
PHANSCAT o I H AT R 4 R A 5 AN 2 AT

TEALRAAIARY, XM — B T, SRR AEHE B E TR . SRR TR, X EWE
IRAN AR ICER . A A TCR AT DA I key, DRI BE R RERFCAIRIARS R AE key o

3.15. Hft4 CPython RfE AEFER LI EMH R ? 43
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3.18 FIRE NI CPython thsi ?

CPython (81|52 bx L I AS K BERUERAL, 1A Z lisp WS IHER . xS DR IR HAR IS R 105 | I e 4K
A, FAEP LG O B R 1 i B AR K 8

ERFRTIINER a 11] BEAERA S HIRMR/NSRT I RE T K .

BIINEEEAIU , RS | IR KN H R T 28GR 7 R PR B B A IS I I 1R s 24 %41
AR, S —LEBMY 23], DASEAERE TR ALK AT 2L BriA B RN

3.19 FHME NI CPython shsin) ?

CPython [ 7 SLSE BN AT AN Fr . 15 BRI EL, RAERZHCE 0L oA (H BTHR LA #AF)
Peft TR IPERE, T HSCEBE R R

Dictionaries work by computing a hash code for each key stored in the dictionary using the hash () built-in function. The
hash code varies widely depending on the key and a per-process seed; for example, “Python” could hash to -539294296
while “python” , a string that differs by a single bit, could hash to 1142331976. The hash code is then used to calculate
a location in an internal array where the value will be stored. Assuming that you’ re storing keys that all have different
hash values, this means that dictionaries take constant time —O(1), in computer science notation —to retrieve a key. It also
means that no sorted order of the keys is maintained, and traversing the array as the . keys () and . items () do will
output the dictionary’ s content in some arbitrary jumbled order that can change with every invocation of a program.

3.20 it A key SARFTTEH, ?

T Ay LI ARSI A (R A 4R . R ARSI AT e SR8k, PRI
WA ER S A (H), T RIS TER SRR AR TR I e R PO IR (L, It ek Ae 7
R H . )5, Ul E I AR R BRI, RICRREIE, PR A EA R AR Rl
RIBME, MASEREIE, PR R H R EIRR RIES A T

WERARAR ARSI RRG i, AR R otdl; Ml tuple (L) BIE—4ocdl, HEHS
FNFE LA . JCALRA AR, R RT DA/ 7 L

EAFE A — RN R i 7 5 :

o AT AL (X4 ID) B . XANEEM, FmRERAE N A HEEN L, ERIER
5 Fan:

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

would raise a KeyError exception because the id of the [1, 2] used in the second line differs from that in the
first line. In other words, dictionary keys should be compared using ==, not using is.

o BENSEA BT . XA, O AT AR RIS R R AR SR A S5, RIER
HACHERFHEATCIRAGER -

o ARVFPIRAE I, BRI PAREBEEN]. MIREINICEE SR, BOR AR R R — 2
PABRERROE . BEbfi— A E R TFHALRIH: d.keys () HEEEMERS ] AET IR B .

o FRPIFNETALER S, WARCO . e, AR ] AR HAG R TS 55 /Rm] AGE ]
CLE IR A TCH o KA A A B OGRS 5 R MR HEL RT3 2K 1) A W e i o R
B H A G X Gl G & T EUCHRIA
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WRTFEE, ATDAGE I AR T iR A ok A A, (BB e T AR 1 FEMRS: s AR ] DARS— SRl AR 454 A e e —
AR, ZEBIER A __eq () Ml _hash__ () k. KRG, OB ELEFI (o H AR
T hash [E5H) H AT LZSEREA RINIR A (EAEXT RO T 7 (SOHAMEEH) i BREFRE .

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

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

def _ hash__ (self):
1 = self.the_1list
result = 98767 — len(l)*555
for i, el in enumerate(l):
try:
result = result + (hash(el) % 9999999) * 1001 + i
except Exception:
result = (result % 7777777) + i * 333
return result

R, WATTE I T HIRA S B 5 AT REAN AT DA B AR ) T REME AR 1552 2%

AN, RN, W 01l == o2 (Blol.__eq  (02) is True ) Ml hash(ol) == hash(o2) "
(Bf ""ol._hash__ () == o2.__hash__ () ), LM EEEEFHF . WHIRARAGER X LLpRE],

BN H A EL T hash (Z5HRF2x 4L

Xt ListWrapper , SRR SRAE T UL, ARSI R A RE S 2 DABE S 52 o IR ARRIE S A% B R
SRPA BN IE R X e TR B G, A AN BEAE . 375 B

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

TEMEREMRE AL, (UOCH T HEP A Hl— 5 e —FiR 2% . L, list.sort () XFIKIATT
YRR . O TR, EAKREICHFRSE. X, MEFEHTEIA, HhFEE R
RHEFFHIBCA S, A 2 BN 5512

WRELR SR, W NE sorted () pRAL. MR BASEHERY AR AR P QIR RS2, X THE
FRARML, A, R Ak A ) % keys HEFF:

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

3.22 n{a7E Python thigEfsches OME ?

H1 C++ Ml Java 555 R ALRYBLERIE DOALTER IR T RCR AT AR s 52 . 7 22 AT 32 LT 110 20 198 P
58 AT A BT AR AR T

Python 2.6 i fil T — /> abc ik, A& LR A (ABCs). ARG A isinstance () Al
issubclass () Rk LB EH LI THE M ABC, collections.abe BHE LT —HAHM
ABCs ffllll Iterable , Container, fl MutableMapping

Xt Python, sl i XFALPFREATE L (IR, T ASRASHE DA F 2 44t . a8 — 4> T A PyChecker, [
AT AR BT TR R .

3.21. At 4 listsort() iR FREIHFIIR 7 45
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— ARSI CF R AT PASR AL DRI, ton] DAL D RE A — 4R Bl #F2 Python B Al A
ARty PMROLRIEARYG “ QIR o RICER O Ao DR, s &l DARE M 0 Y
fATER “HEACHY (stub)” BLMIHEATRA BN, ATPAREH doctest Fl unittest MEHREEE =7 ML LR i
HRENREN:, stk iy —Fr .

T 24 AR AT AR B AE Python HRERZURG . %AW IR DA S AT . SFst b, BEWRER LT,
PR R ORISR BRI R (M RE L @ v . 4, append () J7 K28 PIERBI R A R IR B T #10
MIEAREMIX R append () SEHUR R BB IERAAT ICERAE, (HRAEMNE M PR XA TR M AR R B
G MBI EEA N, ArTREA BB UL E IR TS T, —Fh H 2 im0 SR 2 1 ) LAY 7T
K, EERIEMGEM LA Z T, M TNHEIFR SN, 2498, Python RVFERIRTH, MRA
AN E M1 -

3.23 Att4iw®H goto?

AT DABE I SR Al pORAR AL “goto Z5H4™ , L AT DARE R B0 T TAER . 1422 AN S i AiliRonT AT (3 HASE L
C, Fortran MIHABIEFHY “go” X “goto” SHHAMHTA GHAE. B

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

except label: # where to goto
pass

ERAARVHRBEEIIEERR R ], X HE PN A2 goto, TR .

3.24 AL RIEFFFE (r-strings) REELIRFHIGRE 7

EERL, EATRBELART U SORTA R G5 R AR IS SR 5 ARG 5747, BN REFHR T
FFE

IR TR R BB e o T 5 AR EAAT F R SRR SO B AL PRES (12 IR NIk |5 A A
BEIAEBE R AN VCRC A R R AT B 58, AR P AP RS UV R Bk, seifrdlad i 5155
FE SCBORHALRE SC 47 o 24 r-string T EATAIHUN HE A, X280 TARRIAR G -

ARG H 2 Windows B#4244 , THYERTA Windows FGEH HI#R 6 IERHL:

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

PR TEAE AN DOS Ay S HI AR, HZPA TR Bl

dir = r"\this\is\my\dos\dir" "\\"
dir = r"\this\is\my\dos\dir\ "[:-1]
dir = "\\this\\is\\my\\dos\\dir\\"
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3.25 Aft4 Python HEMRK{ER “with” {F/&§ ?

Python ff—/> ‘with” /4], EERE THMALT, FERMA DR DT AL AT 2 X

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

7 Python ARSI 2 A BIH o

HAhiE 7, 4 ObjectPascal, Delphi Al C++ i HIF# I, LT AZ A S BIHUAE 2 L4 A 200 5L 102
APRBUBE S-Sk & RAEG I A R B VR A

Python {ii I 8582 . FSE A AT REALEAEIZATIN G | MRS @Ak . AT DABIAS IR0 R o8 i sl e 1l B
XA Tk ] B P S E S R AT AR RElENE . ERE LR R Y

B, RALAT AR B

def foo(a):
with a:
print (x)

RIS BURI “a” A —D2 “x” KR GUBYE. SR, Python HIFSTA - ff A X — . B “a”
B, DRAMAT WRA—ADEN X7 ERAE, BRNAE with b 7 EHr L, Python i
RS P (A5 A 455 B T DRI

SR, Python W] AR E ARSI “with” FIZIEFReE (A URDR) B F2apAL . AU

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 R E AT IR, H2 Python fEis T MM A ARIPRE , 115 —ANUA /G AT — AT

3.26 KA1t 4 if/while/def/class (ER) T EES ?

B o 2T ] S (ABC B EIRIETRZ ). HIE— P4

if a == Db
print (a)

5

if a == b:
print (a)

TR AR MM S 2 it B, X FAQ BB RO, B R WS X
HH R P ¥
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MR E N J 5 A TR BRI A A 5 TAE; Mh0TR] AT B 5 Rtk (o] Il 75 248 o 4
B, AR R SCARIEA T S A0 AT

3.27 Aft 4 Python #HIIRMTAHMKER ITEHES ?

Python FLVFAAERIZ, TEALRIS IR FEIR I R B -

[1, 2, 3,1
('a', 'b' c'y)
d =
"A": [1, 51,
"B": [6, 71, # last trailing comma is optional but good style
}
A LA AR VRIS

WA, SO FR{ESTEZ AT, WHERSIRMEZ LR, FoAALICELE E—frhdsmnig
Fo XEATHR AEHHT, A SRR R

AN ML S 2 P HOE A W R Ban:

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

]

RXBIRFREARAWATCR, HIFs LAEF= A “fee” , “fiefoo” Ml “fum”. HZMN_FIE5 R ABEGLIX A4
BRI
SOV R BEIE 5 AT DA 5 A2 AURD B2 5 A2 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)

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

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

#!/usr/local/bin/python

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

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

#!/usr/bin/env python

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

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

#! /bin/sh
mmww.n

exec python $0 1+ms@"

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

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

4.1.4 Python thfF curses/termcap g5 ?

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

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

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

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

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

’handler(signum, frame)

PRI B R 4 P B

def handler (signum, frame):

4.2 EHES

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

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

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

REFPI “a)m @ AR R R

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

FEHCEAERR TR B ST

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

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

if name == "__main_ ":
self_test ()

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

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

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

4.3 ZIEHEX
431 EFPERERSZRE?

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

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

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

import threading, time

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

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

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

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

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

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

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

time.sleep(10)

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

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

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

= NN DGR

import threading, queue, time

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

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

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

# Create queue
g = queue.Queue ()

# Start a pool of 5 workers

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

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

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

IBATIF S AR N i

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

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

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

434 EREYERTEREZEREN?

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 .

B, FEREERE TR (L. LI L2 2%)%, D. DI, D225, x. y@%5, i, j&int4h):

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

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.

Back in the days of Python 1.5, Greg Stein actually implemented a comprehensive patch set (the “free threading”
patches) that removed the GIL and replaced it with fine-grained locking. Adam Olsen recently did a similar experiment
in his python-safethread project. Unfortunately, both experiments exhibited a sharp drop in single-thread performance
(at least 30% slower), due to the amount of fine-grained locking necessary to compensate for the removal of the GIL.

{HIX I BIRE RN RETE Z A4 ARG F Python! AR HFERHES A 2 * #HFE *, TR EZ * &R .
BrH) concurrent . futures B ProcessPoolExecutor ML T —NMEj AR Y5 s WRARIE ST
557 RMCE 245, AT AR multiprocessing BIHURHER IR APL

T Yl C ARG T (1 C AL BEFER AL S5 I, T DAEZAR AT C USRI GIL,
TEHAL AT, 21ib Fl hashlib ZEFRUEFERBIRD 2P T .

54 Chapter 4. {TIBEFNIEM FAQ



http://code.google.com/p/python-safethread/

Python Frequently Asked Questions, A4 %5 3.6.10

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

¥ RARNE e

5.1 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 ?

ey, ATPAREI C ++ Hi5es C Y ZhEE. 7E Python include SUYFJHRICE © extern “C” {---}*, FfAE Python fifi#%
R )RR R BTCE. extern “C” BAT M RAAY & /e C ++ MR AT fE \%~4ﬁ£ o

53 CR¥E, FixAHMER"

HEHOK CY ARSI, RARRT 2 345 .

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

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

61
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5.4 tn{g £ C I T(EE Python i ?

The highest-level function to do this is PyRun_SimpleString () which takes a single string argument to be exe-
cuted in the context of the module __main__ and returns O for success and —1 when an exception occurred (including
SyntaxError). If you want more control, use PyRun_String () ; see the source for PyRun_SimpleString ()
in Python/pythonrun.c.

5.5 I 7E C pIHER Python FRixZKE ?

] AR B — PR A 2 B A PyRun_String () HHPAEIAIHNCHT Py_eval_input; BEXMHrEAN,
X HSRAE IR 9] 45 SR

5.6 fn{fg M Python X5 higH C #Y1H ?

KPR TR SRR, RS2 e, PyTuple_Size () AR [ HKFM PyTuple_GetItem() iR [Al$§
ETT ERI . X TR M A R R PyListSize () Ml PyList_GetItem().

XTS5, PyBytes_Size () nREIHAK M PyBytes_AsStringAndSize () f#EH—ANE M HAEAK
FERIFEEr . 15 Python FATHRATRENZS, L CH strlen () RRBHMHEH .

To test the type of an object, first make sure it isn’ t NULL, and then use PyBytes_Check (), PyTuple_Check (),
PyList_Check (), etc.

A —AE%F Python X R W) JZ 9 AP, B FHER 5% Ot %52 Include/abstract.
h TR, BRI H pySequence_Length (), PySequence_GetItem () X #0025k 51T 2 Fp
[y Python 39 JEATXHHE, /M AT 08 4 2 HLA A ) 9 B LB A b (PyNumber Index () 5§) AJ
PyMapping APT H [ 45 L o 45 46

5.7 #nfal{E A Py_BuildValue() g2 {FEKEHITTA ?

AEPh. WiZMH pyTuple_Pack () .

5.8 InfaM C HRAMRIIFZE ?

A[PAf# ] PyObject_CallMethod () BRECHM AN RPEZETE. BS RIZMS . SRAN T4 .
Z{l py_Buildvalue () FrH AR ZCFAT SR DA S AL 25 7 I 2800 :

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

WRNEINEE RN A E X ITE. RTEERTTN IR BB T R A /Y

N

Py_DECREF () 4bFH,
BTN FHFA SRS “seek” TEFFAL ASEL 10, 0 (BUE SR INRESN “67 ):
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res = PyObject_CallMethod(f, "seek", "(ii)", 10, 0);
if (res == NULL) {
. an exception occurred ...
3
else {
Py_DECREF (res) ;
3

THIEE M T PyObject_CallObject () &&EZPI4ENSHIIR, ZHRAAHS RN REL, WEA
A “07, BEERAAE N SEE R, MBS A E T RS H, Bl <0,

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 ? 63
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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 ?

MRIARRITR, WA 2 T7 3. P seBlr 2OE &R PRSI SCRPRAT. FFEMIER N T
Python iZ1FI REEAUL, CH Ct FABA KKK G——H LI ZE—1> C 254 (F8%H) KAUHEHT Python
KPR IS FIAEE T C+ X

B C++ B, HSRC RIS, HiEf Hibikit?

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

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

5.13 wnfalifiky & ?

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

br _PyImport_LoadDynamicModule

X JriztT GDB:

gdb)
gdb)
gdb)
gdb)
gdb)

$ gdb /local/bin/python

run myscript.py

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

br myfunction.c:50

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

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

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

515 AR “WATFEE" 1 “WATN ?

A, A BEL Python S H AR IOAT N, TER A SRR (900, BB T “if” iEARIk, BE A
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 ,

B2, Ar s Ny H R MR ZLRES s 17 A X Python fi#f B 2%, 7 H A fE
fo ¥ PyRun_Interactiveloop() E S fFH P AW E 1. A B — 1Mk 7 E2WH
PyParser_ParseString () ik e.error &F E_EOF , WIRET, MEREMALTE. X2—
ARBIACH BB, RGN, RIFORH Alex Farber [ {UH:

#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;

}

7RI F R Py_Compilestring () iRl B R FAFH . MR A IERA M IAE IR,
Sl ] PyEval_EvalCode () SRPATIRMIFY AN R, B, R4 APRAFRIDAG . ARG IR,
ot e R e K E O 2 i A - 3 W e A R BOH AT e, RS AR AT E A EOF”
PEATHA . R 1] GNUreadline J2 14 56 5 7m Bil (85T BEAR AE IR ] readline() I Z201% SIGINT ):

5.14. AR Linux REE L4iF—4 Python #3, (BREBRD—EX#H. HA? 65
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#include
#include

#include
#include
#include
#include
int main

{

<stdio.h>
<readline.h>

<Python.h>
<object.h>
<compile.h>
<eval.h>

(int argc, char* argvl[])

done
|l>

int i,
char
char

jl
pslf]
ps2[]
char *prompt
char *msg, *lin
PyObject *src,

= 0;
>> ",

LY
o
psl;
e,
*glb,

*code

/*

NULL;

*loc;

PyObject *exc,

Py_Init
loc = P
glb P

PyDict_

while (
{

line
if
{

done

3
else

{

i

if

add_history

if
J

(NULL

*val, *trb, *obj, *dum;

ialize ();

yDict_New ();
yDict_New ();
SetItemString

(glb, "__builtins_ '

!done)

readline (prompt);

line)

1;
strlen (line);

(1 > 0)
(line);

(NULL ==
= 0;

code)

else

J

code

if
e

if
c

str

code[i + 7]
code[i + J + 1]

sSrc

if

strlen (code);

= realloc
(NULL ==
(1)

(code,
code)

i+ 3+ 2);

xit

(0 ==
ode [0]

3)

I\OI;

ncat line, 1);
'\nl;

I\Ol;

(code,

= Py_CompileString (code,

(NULL != src)

"<stdin>",

', PyEval_GetBuiltins

/*

/*

/*

/*

/*
/*

/*
/*

/*

Py_

lengths of line, code */

)

Ctrl-D pressed */

*/

save non-empty lines

*/

nothing in code yet

out of memory */

*/
*/

code was empty, soO

keep strncat happy
append line to code */
append '\n' to code */
single_input);

compiled just fine - */

(Rt
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(£ LT
{
if (psl == prompt || J* ">S>> " oor */
'"\n' == codel[i + j 11) /* ", .. " and double '\n' */
{ /* so execute it */
dum = PyEval_EvalCode (src, glb, loc);
Py_XDECREF (dum) ;
Py_XDECREF (src);
free (code);
code = NULL;
if (PyErr_Occurred ())
PyErr_Print ();
prompt = psl;
}
} /* syntax error or E_EOF? */
else if (PyErr_ExceptionMatches (PyExc_SyntaxError))
{
PyErr_Fetch (&exc, &val, &trb); /* clears exception! */

if (PyArg_ParseTuple (val, "sO", &msg, &obj) &&
!strcmp (msg, "unexpected EOF while parsing")) /* E_EOF */

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

r
}
else /* some other syntax error */
{
PyErr_Restore (exc, val, trb);
PyErr_Print ();
free (code);
code NULL;
prompt = psl;

}
else /* some non-syntax error */
{

PyErr_Print ();

free (code);

code = NULL;

prompt = psl;

free (line);

Py_XDECREF (glb) ;
Py_XDECREF (loc);
Py_Finalize();
exit (0);
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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 —HE >>> SORIIEUN TR O WERXAERTE, 7R exit O BRBEEE ctrl-2 AIGHEEHH S
{H2k . Windows fEIX N H HIE T4~ “python” fir%, F HAEARZ ILMRERRATI I KA E -

BAEFATIIE py ayCAWRH], nTUARIA Python AR 1. 17 BRIt Python JHI AR i) 468 X ¢ 42 AT X%
f&o fBis Python JIANI T 5L0i0 LIf v 4 4 hello.py, JFHan QPR AE M T B H AT, AR AR 52K
DL FER 2R P

C:\Users\YourName>

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

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

6.2 IE4it Python HIATIHT ?

1t Windows =, #51fE Python 22487 CLAF.py 4 J44 15 SCH AL (Python File) A RHK, i SCIFRALER (M
BATIREAR T T fir <% (D: \Program Files\Python\python.exe "$1" %*). X/ DAflIATEAy &
PERFF AR foo.py” AT RINAT. ANSRA B L R FAL B AL “foo” THITC T A SCAT Y A R AAT A,
W5 A py #SINE] PATHEXT $RbAz e

6.3 Aft2HBHE Python BEF&BaEE 7

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

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

See http://cx-freeze.sourceforge.net/ for a distutils extension that allows you to create console and GUI executables from
Python code. py2exe, the most popular extension for building Python 2.x-based executables, does not yet support Python
3 but a version that does is in development.

6.5 *.pyd 3 {F1 DLL XHFHERA ?

S, pyd SCAEHE dIL, (HA —222 5. IRARAE — D4 N foo.pyd [ DLL, HRAELATA — 1R AL
PyInit_foo () . SR/GVRTAT LAY Python fAF “import foo”, Python Y5125 foo.pyd (DA % foo.py . foo.pyc ).
wmREE e, B2 PyInit_foo () RUHILE . VRN RE.exe 5 foo.lib £z, [H i £ 32 Windows
BURAFAE DLL

T, foo.pyd 18 &K% 2 PYTHONPATH , 5 Windows fl T8 2 foo.dll YA AE . M4, foo.pyd A
T EAEBITIRIER Y, SRR 5 dIl 4%, IFRZE dIl . 248K, WK import foo , MIFE
% foo.pyd . 7E DLL ", HERAEJEAAS ] __declspec (dllexport) Rl FE.pyd 1, HEHAER] HeR%K
G L.

6.6 FEEHIE Python i A\— 1~ Windows &% ?

1£ Windows [ FHAEFF HH i A Python fERERS I ARZE IR :

Lo3E AR HEEAERIT) .exe SCUFH P Python o 7F Windows |, Python @i/~ DLL , XA 1] DA
AP A A S 2 DLL (. (X256 — M RIDRi g, ) M, $53%] pythonNN.dll ;
BIATLMAE C:\Windows\System #. NN J& Python fiA~, W%T “33” {43 Python 3.3 .

PR TT PATE S A [m] 1) 5 U B Python o BN B IR #EH2 B pythonN. 1ib , TiE4THS
WERE B R B HEHE pythonNN.d11 o (—f&UEH]: python NN.1lib j2FriEfHY “import lib” , Xf KT
pythonNN.d11l . B HE L THEHRNATS.)

i AT B BE B A OK Hb fAT Ak T R R R W, — VIR AE aE AT B KB AR AR RS b Al Win-
dows [ LoadLibraryEx () /¥ Ml # pythonNn.d11l . AU R iF 0 20 {6 ] ff § Windows [¥
GetProcAddress () BIFEIKIFMFEE /71 pythonNN.d11 HAEF %R (B Python ) C API ) .
T P DAEX SEFE £ X AT i Python C APT Hr [y BilFER) C HASER 2 ZE I .

Borland $27~: 55 Coff20mf.exe 5 pythonNN. 1ib %45 OMF #5=.,

2. QRARGEA] SWIG , ARA 5 78—~ Python “ JREARHR” | Ef (I A2 17 1 i AL 7 ¥4 T {1 Python
B SWIG K URAk BUTTA SE M AT . SR 2 ARFFAER 2] .exe SCIF 1 CAUE () /A E1H DLL
3, Xl TR .

3. SWIG FfE—A> init s (—A> C e&i%k) , HAFRPERT I BRI ZFR. I, QRELER 4 FR 2
leo , I init pRECRFBFRA initleo() o AR SWIG P, W init pRECRFHFRA initleoc() XA
AT A B B B B 2
PRATAKF A BR 2 i) C AR 1 B .exe SO S PR VR 0 0 1 R B ) TR 3 A Python | (1X
P P W S5 U STRE- & )

4. TIE 2, ARATAM AT AU (1 5 RS B ) # £ Python RS .

#include "python.h"

Py_Initialize(); // Initialize Python.

(FItakss)

6.4. BEH(ER Python BIASIETHRITIH ? =


http://cx-freeze.sourceforge.net/
http://www.py2exe.org/
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initmyAppc(); // Initialize (import) the helper class.
PyRun_SimpleString ("import myApp"); // Import the shadow class.

5. Python C APLAFFEPAN I, AIARARGE T B MSVC Z A 4k e JH T-44 72 python.dll , R 25 H] .

P 1: SR FILE* 200 “Bomd” A2 it ae SR NIRRT, US4 i4 19 FILE
ARSI . WEBUN MRS, XA K - R hRE.

W 22 FEA void RECE ISRy, SWIG 242 i PA AU :

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

Py_None j&— 4%, B3 R%] pythonNN.dIl H144 4 _Py_NoneStruct [ 22 53REMS H . FEE, It
RIGIFAELZ giFgn PR R I . RF AR R 4 A

’return Py_Buildvalue ("");

ﬁ)ﬂﬁﬁﬁﬂﬁ SWIG 1 stypemap fiv% H S #EATH M, (AFRTCEMIL T (e —A58 41 SWIG i
F).

6. fii /1] Python shell 4 J\ Windows [ I FiF* N 7 57 Python fRERS 77 1 A Je —AMiF 5 Ay

FRRFIRSE TR R PR BT I RS MR, 4K (2 wxPythonWindow 2¢) WAZEIHE—4> “AHL” fRREaR
Ho %G E4E] Python fEREASAT Sy o VRAT AR Python /) i/o € [ B L RHEE R _ AR _XIR,
PR A 5 A5 read() il write() 75341 Python X5 (YEH AL H E L) .

6.7 WfAitmIBRE A E AT Python [RREEPIEA tab ?

A FAQ NHE WA #2455, Python F:xUH5rs PEP 8 |, A% 4T Python fCASHESE 4 2544 X /2 Emacs
python-mode ZRIAMH.

AT gbaes N, IREHEFMSHERE MR EE . MSVC IEX A 4R, HHMBEESE & H#H
JH2st&: sl Tools » Options » Tabs, 3T 30425 “Default”, %% “Tabsize” F “Indent size” 4 4 , Ffik#E
TR PR

WA R AT A S S 2R A% BUA A, Python 25| % IndentationError B TabError . ik
[ PAZAT tabnanny B DAS AN IR AL 2 H SR -

6.8 WA EARHENITIA TRERRE?

i H msvert fB . JEARMER) Windows 5 E Y R, B L TR kbhit () RAE R E ARG,
M getch () RIRE—ANFAFFMAREE .
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CHAPTER /

EfRAARE (GUI) &R

7.1 BEIRSREE W6
7.2 Python REEEE&XXNERXATIAR?

EXPARER (BERSGE) V&, A2 IR ftke. BARE S TAEREARAES] Python3 |, HZE
/LB #if Tkinter VAR Ot 2 3€%5 Python 3 [

7.2.1 Tkinter

Python FFRIESRIFE T tkinter, X & —ANH IR, F518) Tl/Tk A . %342 0 KR @ e s o) %%
(P RiZz A5 A Python FRCERS: —EHI %4 il ) A TR, BT R Tk iR, HeaniRAmes,
A Tel/Tk T H 3071, Tel/Tk 7] 523844l £ Mac OS X, Windows F1 Unix #:{ER 40 .

7.2.2 wxWidgets

wxWidgets (https://www.wxwidgets.org) &&2—4~H . B FAHEE GUI BB PR 2EE, il C++ 95, Bl
PAFEZ N RER ST E3R AR A B R A LR, £1F% Windows, Mac OS X, GTK #l X11 “F-EFEH, #iE
wxWidgets 24 {ifE R 6 . FEE S 0l 71, wxWidgets ZEET] TR 2157, £U45 Python, Perl,
Ruby %,

wxPython (http://www.wxpython.org) is the Python binding for wxwidgets. While it often lags slightly behind the official

wxWidgets releases, it also offers a number of features via pure Python extensions that are not available in other language
bindings. There is an active wxPython user and developer community.

wxWidgets I wxPython %S H IR . SEASAIVFANIE SRR AMIFERDILE: . A iR An 2 b i &
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+

The GObject introspection bindings for Python allow you to write GTK+ 3 applications. There is also a Python GTK+ 3
Tutorial.

The older PyGtk bindings for the Gtk+ 2 toolkit have been implemented by James Henstridge; see <http://www.pygtk.
org>.

7.2.5 Kivy

Kivy Jg—F#s -6 OB PO e, R SRR R AE R 48 (Windows, macOS Fl Linux) DA 83504
(Android, i0S). % f#Ji] Python Fil Cython %5, AT VAGE I —Z 51 H J5 i

Kivy J2 H B TFEE A, (1 MIT ¥R %
7.2.6 FLTK

the FLTK toolkit ffJ Python £ i & fij B AN B B 5 K H AR ES -5 % 11 R 48, 1l PAFE the PyFLTK project HLfk
(CY  PREISE

7.2.7 OpenGL

#F OpenGL 4, % PyOpenGL.

7.3 FUREE Python i) GUI TEREMFAE RN 7

By installing the PyObjc Objective-C bridge, Python programs can use Mac OS X’ s Cocoa libraries.

Mark Hammond f Pythonwin 35— AR 2E (MFC) By 0 FT— 4 K 2800k i F] MFC 286 Python &
MY Python 2 AR5

7.4 Hx Tkinter gY|o)&

741 BEWH “F4” Tkinter FE ?
Freeze (BN “URZE”) B—ANHRAIEAMS, Y HEEFR TH. 24 “YRgE” Tkinter A7, RFFIFAZEMGE
MArztT, FONREFFA R TR % Tl F1 Tk J4E .

— PR VR R T 5 Tol fl Tk E—[A] %47, H HAEZ T A5 A8 B TCL_LIBRARY fll TK_LIBRARY
TR AR B
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AT PAFEIEREMALZAT N LT, ok A HEE To AW Eg G#E Y By . — Mg L
H.ny SAM (stand-alone modules, 7 #5id) , B2 Tix distribution (http://tix.sourceforge.net/) fi—HB4y o

TEJEH SAM Bl 4% Tix , £F Python {4 Modules/tkappinit.c T Tclsam_init () ZEHY&E241H
H, 3 HX¥8E7 5 libtclsam F11 libtksam FH%GE8: (W] e 2404 Tix 1Y) .

7.4.2 FEEH /0 RIEFHEIB IR Tk BHIL ?

7£ Windows AN HABT-& BT DA, UREE B RT Z0l 262 | (H R AR RS L& 2— R AR VO £265. Tk A
5 Xt ) xtAddInput () XMW, EARFREM—DEIVERE, 24— SRR ] LT 170 #4ER)
i, Tk FIEIESTE X R E S, 20 tkinter-file-handlers .

7.4.3 £ Tkinter hEBTFARTIE: AtA?
ZEWTEI AR B4 bind () JYASNE THACIRLR, (HU2, Ui FRIXCMIREIS, X0
7 A AT

B WRR AR, IR E R A . TR Tk SCRY ARk focus 154, Wl — MEMEEHE
CEERAE Y, FESEIANEG (MR A takefocus T ) .
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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] £ Python, F3%& 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
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APPENDIX A

RIEXTHRR

>>> R H A L EGA R Python $&7-4F . FEAE 2 R T BB AR H Ty AR M REAR LIV T IO AR B AR 2 1

. The default Python prompt of the interactive shell when entering code for an indented code block, when within
a pair of matching left and right delimiters (parentheses, square brackets, curly braces or triple quotes), or after
specifying a decorator.

2t03 4 Python 2.x (TS Python 3.x (R T 5L, AEUSALTRACHS S AU USRI I3 BB R A
DU ZI () AN 2 I
2t03 f EFFEFRUEIE Y, B4 1ib2to3; HHRME—SZ AT X Tools/scripts/2to3. £
2to3-reference.,

abstract base class — 14 3E TR I FFR ABC, @Xfduck-typing A58, BHMAET —Fpe O
X, M2 FHABRIGFA hasattr () B TREMECH RS IR (FlanfiH BRI ). ABC5IA
TR, XM EM R 5 A2, HARER: isinstance () fl issubclass () FrAR]; i
I abe FEHSCRY . Python HAFFZL P E ) ABC I TSLBEHE45H (7F collections.abe fidkHr) .
BFE (FF numbers ) L i (FF io Bithdh) . SAEHRESANEEE (FF importlib.abe bk
H) o ARFTRAE ] abe ka3 H 2 ABC.

annotation —pilE KIKEEAAL R . FRIE. RATESIORIMERITRES, BLEN Anpe hint KM .

SR AR AR IS TR AN ), (R R AR BRI R BRI AR T £ AR . SN R
__annotations__ [piREMH:A.

2 W variable annotation, function annotation, PEP 484 1 PEP 526, %fitIhEEHH N .
argument —S 8 1EVE I sREOR% 45 funciion (Bimethod ) [{E. S8 AWifh:

o KT A TEREOR T T A AR R (BIA0 name=) SCEAE N A STERTI A <+ YT HLH
ME A 28BS, 3 A1 S FELATRXT complex () HYRMHIET K724

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

s AL E Ade ARTRETSHNSI (CESHOTH T SR ERRIT L AR S AR R aa A
* Wyiterable P TCRGAL A 2B, 3 A1 5 FELA TR g T B S 4
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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 — 5720 | F3CABIEAY AR ZE € L __aenter_ () fil_aexit__ () K
WRXS asyne with iBA) P EREE AT R . th PEP 492 5] A,

asynchronous generator —52B 2 2% 1% [BI{H Nasynchronous generator iterator fRREL. B 5 async def
T SRR R BARAARL, ARRZAATET B vield REX A4 —FRIIWTE async for fEHH{H
FE.
WARTEEE 218 A0 A e i, EERLRE O NI AR 24 77 £ R B R % . WRFEIE-RIE
BARE X, W AR AR .

AR RO L6 await FARILH asyne for B asyne with il
asynchronous generator iterator — 53251 & 2515 18ES asynchronous generator BRI B EIINT S

WXt J& T asynchronous iterator, 24§l __anext__ () F{ERAI &R Bl —AN 0l 2R 4 sk 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 5225 [ KU R 7l ¥£ async for iF A) P g O MR . 220 B W
__aiter_ () F¥ERE—Aasynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator 52 k0% ST __aiter_ () Fl_anext__ () FYEMIXS. __anext__ W
1R[] —A~awaitable X4 . async for SRR EEAARN __anext_ () FIEFTR BT EEREXT 4,
HFHF| K —4 stopAsynclteration . H PEP 492 5] A,

attribute —J@ Pk SCIRE] A RAYME, PTPAMIH RS FRAE L A ARG . B, AR — 35 0 BA
— Mgtk a, WA o.a KEIHE.

awaitable — [ Z5EFE 4 BEAE await FR MRS . BT PARcoroutine B2 A __await_ () FHER)
S5, S0 PEP 492,

BDFL Benevolent Dictator For Life, a.k.a. Guido van Rossum, Python’ s creator.

binary file - JERI L file object MG S 57 Kt %o —HEHISCAE T RIEA IR ("rbY, Twb!
or 'rb+"') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIOfl gzip.
GzipFile [SLH.

A5 Wiext file T RREMSTES str G SCIERTSR .

bytes-like object —= ikt % 7 bufferobjects H: H.GE 5 H C-contiguous ZZf RIS, XEIEFTA bytes.
bytearray fll array.array X%, PARIFZEH memoryview X5, PN Gl 1E 2 fp 3k
BAREEP R s XS E IR AR . PRAFR B SO DA S R R IR A

FELCP VR BT AR ) TR . XTSRS R TS AR W AR RS
B35 bytearray PAK bytearray [ memoryview, HAWMEAEZR 3 H BT A W] AE %)
% (CHBRTATENNG ) XFZAE T35 bytes PAK bytes X4 memoryview,

bytecode 3 ¥if}y Python J{CAS 44 1 741, R CPython fi# R o327 Python A2 ¥ I PN CHY . 77
MR X GAFAE - pyc U, SRS R IAT Al — SCPFIRP s BE b (AT DA 2505 YRR HB 2 6 7 19
i) XA CPRIEE" BATTERE TR AT AR AL R Y virmal machine Z L. TETER N[ Python
FEAUML_ BRI A —Ed@ i, A —E BEAEA ] Python fiiAS B34S
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T HNRATLATE dis BURH)SCR &R .
class 3¢ JSRANEN P E OGN . 285 SGE# L 3 XH%2E M S BIUEA T B T kg 3
class variable -84 i 7RIS P E AR, HF HAURTESMZ G BB (AR AERAY S B 220

coercion 5|2 FUEEHE The implicit conversion of an instance of one type to another during an operation which in-
volves two arguments of the same type. For example, int (3.15) converts the floating point number to the
integer 3, but in 3+4 . 5, each argument is of a different type (one int, one float), and both must be converted to
the same type before they can be added or it will raise a TypeError. Without coercion, all arguments of even
compatible types would have to be normalized to the same value by the programmer, e.g., f1oat (3) +4 . 5 rather
than just 3+4.5.

complex number —52 8¢ X IFE KRR G R, HA A BOTE PR — SR — AN BRI AL AR
MR, (1 B AR) AYSEAER, W TERCAT SN 1, TR S J. Python NE T X4
By scfe, RN TREARIS T 20 g —A 5 52, BN 3+15. WPRTEZE math BEER ARG 15X
WARBRA, WHA cmath, ER MR — DB BAEARE . WRIRBOER A L, ZIgE
LA LA AT AR 17 L

context manager — |- F SC45PIPS 78 with iBaH i, @it e X _ enter_ () Fl __exit_ () FYERE
HIFFFARSIIXS S . 20, PEP 343,

contiguous —¥&: — G UIRIE C i 825l Fortran & i WO\ N2 SR . EYEZirhig C Al Fortran J£25%
M. TE—ZE T, B ok BB AHE NAFh O A AR HES ), SRIT AT IR B I R G |7 . TEZ 4
CIESAUA R, Y N AL HES I B fe— 25 | D7 2% H s B de bt . {EUZAE Fortran ZESEA
W — ARG e

coroutine —Jpf Coroutines is a more generalized form of subroutines. Subroutines are entered at one point and exited at
another point. Coroutines can be entered, exited, and resumed at many different points. They can be implemented
with the async def statement. See also PEP 492.

coroutine function —pFEFRZL 1% [B]—coroutine ST REL. PMERETHE T asyne def i{BAEE XL, FF
A REfL P await, async for fll async with &, X2 H PEP 492 5] A

CPython Python FEiEZ IITESL I, #E python.org | % 7f.” CPython” —ii) F T-7E % BE R 1 52 I Hofth
SEFEIGN Jython BY, IronPython FH X 41l

decorator &gy R FME AT — D REREL, EH M ewrapper EEE AR TRECE . Rl
LA TAdE classmethod () Ml staticmethod ().

PR U RN, DU AR B0 SR S R Se 45 i

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

@staticmethod
def f(...):

RS R T8, (B ER A . A SRR PN 1T 2 0 eR B0 SORI 2858 S S0

descriptor —fiiiddy TfTEX T _get_ (),__set_ () o __delete_ () HEMIS., ¥ NRKEMEN
FIRZRES, BRI EIT A B R & . WEET, I ab kIR BBk —
N EYERTSFE a FEFH D EIRATON b XS, (HUR b2 — DR, W8 X AR 7
V. FRRGAZE LS 2 VR Z I BEfR Python 1 348, A @12 EEAFIERO AR, iR,
L BN BE. BRSO LA 5 A .

A KRR TR TEIE T 25 descriptors.,

dictionary — it — AN SCHCACA, o A AT 2 A A WL S AR Y RO (E. B LT T 2 __hash__ ()
_eq_ () HERXNS. AE Perl 5= K4 hash,
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dictionary view —ZHLEEPE M dict.keys (), dict.values () fil dict.items () 1R BT R PEFR R F L
M. BN TFIE N SHE, XEWE Y FISUER, RGN SR, BT
PSR a3 BAE RS 2E, AT 1ist (dictview) . &, dict-views,

docstring —SCRYFAFHY MERN2E. pREERIER Z R SE — ks B A5 R (e . EAEACR AT S8
2, ABSPERRER B A ITIESS . R __doc_ @, T En T RHENE,
B X AT T ST A L (O

duck-typing - 8% $5 g XA, B MREE BN R RBOR & He A A BN, me2E
PO A s s (“BRRGN T, MERREGEN T, Bagemet.”) hTmiEe
Fm AR E 2R, Bt AT A P i 2 AR ORI T R G . B9 FRALRG M type () B
isinstance () f. ((HEFEM BT DAGE A 40 28 & fE kb s, ) MIfEES R hasattr ()
K M BE EAFP S o

EAFP SRS HRVFITEZS S " W94 S . XA Python 3 AU 4 5 XU 2 fBE B s 1) B Bl & 1 AP A
FAEABE SR AR R o X P T PR A R RO R R s ] try Ml except 4], T HAXHY
MR PTELBYL XA%, LT C 452 HAliE = .

expression -3k R, A piece of syntax which can be evaluated to some value. In other words, an expression is an
accumulation of expression elements like literals, names, attribute access, operators or function calls which all

return a value. In contrast to many other languages, not all language constructs are expressions. There are also
statements which cannot be used as expressions, such as i f. Assignments are also statements, not expressions.

extension module —§" JEEIHL DA C 5 C++ Ji 5 1yMik, ffi ] Python [¥) C APT & 51 5 4% .0 DA B FACHS E

S

TEH,

f-string f-F4FEp AT A £ B BT AT ER F IS RN AR B RS A B S TR
8% . 2 PEP 498,

file object —SCPRXF G X MR AL [0 SCF APL DAGE T2 BERAYR 5 (A read () Mowrite () XFERYTT
5) o MRIEHANET SRR, SCHRFR AT DAL P BLSCREAESCHF, XA f, ORISR
AR (PIANAR R A/ . ARG X BT IS ) . SUFER R ST 3 2 80A.

SEPR A =R B SO G IR A =2 ) SO, Gih =R S DAR SO . BT E X
TE fo b, BSOS R TE e A open () PR%L.

file-like object —SCIFSRF G file object {y[F) 3R] .
finder k2% —Fh XA F AR loader IRTE .

M Python 3.3 JZAFFE AR BU I A $k 48 Lk 12 & 45 % BLA sys.meta_path ], PAKpath entry
finders fit & sys.path_hooks ffiff].

LTS 0 PEP 302, PEP 420 | PEP 451,

floor division —[] FIUEERT: 1) T 5 A B B BB B IR . 1a) FHCEBREZ B 2 /7 . Bilan, %
ks 11 /7 APITESRE 2, S 2T NI EIERERE 2.75 . FE (-11) // 4
£xRIA -3 IR -2.75 @ Ty AMSEIEE R . W PEP 238

function —pA% W] DA RV IR 0 EANMER —4LiE ] . 0] AR HAZ A ZA S 20 IR R BUAR P T Tk
i . 7 Wparameter, method i function 2575 ,

function annotation —pR kbR R &4 M 28R Bl {E ¥ annotation
PRV R TR 2042« BIan AR s Z A int SEOF LR E—4> int {H:

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

BRI I TR DL function —5,
& & Fvariable annotation F11 PEP 484 % I GE A
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_future_ —Fh ORI, RIRRR R GO RS -5 2 BT RE R AN AR B T S R

WS A _ future_ BIHOIFXTH AP RASRIRAE, KT AR B BRRE TS 2 WO AGE 5 DA AR B BA
NN

>>> import __ future_
>>> _ future__ .division
7Feature((2, 2, O, 'alpha', 2)/ (31 OI Or 'alpha'/ O)I 8192)

garbage collection — i S IIC BEHCA P4 8 I A2 (B) )i A% . Python @it 5 | T HEICRI— > BEAS A6 I A1
FTAGERG | OGS 0 s R A TR M) o W RABE ] gc BRI fl s [ i s -

generator —EJRAY 1% [ generator iterator FJPREL. EEERMGEERE, ANESETHAY vield
KA DA =2 — RFE AL for-IEHAE F 8@t next () REE—IKEL.
W R AR AR R, BRI N TR R AR AR B R E . WARFEEERIB S S, EHl
FH A FRDATRE G S o

generator iterator —: g5 5 RES generator IR EIEMINT A .
FAS yield IGHFEEAR, 0S4 HI AV EHATIRS (AFE RS RMERER vy HA]) o 241X £ &
BERBIKEN, BAMNETACERSIAT (X 5R U AR AT 158 s 22 IR ) .

generator expression —[: k25415, An expression that returns an iterator. It looks like a normal expression followed

by a for expression defining a loop variable, range, and an optional if expression. The combined expression
generates values for an enclosing function:

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

generic function —{Z MU pR . AN [ 922 S B[] B A 1) 22 A R VT ALY BRI, 8 YIS 2 phy IR BE SRR
R % B PR A~ S B

WBiE S Wsingle dispatch R17EFSH . functools.singledispatch () 3/figePA & PEP 443,
GIL Z: W global interpreter lock

global interpreter lock 4 JRfi RS B CPython fFREAR IR A —FIBLH, 00 OR A — I 20 U — AR
AT Python byrecode. WALHIE T BCEX GARA (UG dict SFREENEIA) F0IF LRI EERE
AL T CPython SEPL. 43 REARRE SR IN B (AT R 2 LA as ATy (3, HACHY MRk T HE 2 Ak
Has ERHATIE.
A, LR E B S =07 R R AR SRAT VT S S A 55 4 s 45 S A IR GIL
BEAh, FEAT VO AR A2 SR GIL.
QA (ASDRSARL BERBUE I S 8Ulmiy) A hZade” MRS I AR RIS, A S
AEEE B FRAS I DL T OVERE . A s ORI BE )RR B TR K- B Se AR AR B A o, AT B X AAE
Al

hashable —n[Wy Ay — 3% G2 A I i (B A0 SR AE FE AR a6 0 A 268 R BOAE . EREAR O T A (R 2 AA
__hash__ () k) , FFATDARHABXT REATICE (EREAA _eq () HiK) o ATRAXRL
AR RIS A (E FU R 5 2R A M )
AT AR CE AR SRR R T S B A LB, PRy S 2 ) T N 8 e A
All of Python’ s immutable built-in objects are hashable; mutable containers (such as lists or dictionaries) are not.

Objects which are instances of user-defined classes are hashable by default. They all compare unequal (except with
themselves), and their hash value is derived from their id ().

IDLE Pytl;)&n B IDE, “LERiIF Kk 52257 B9 RS . /2 Python ARk K 4TIty i B4 g A 2 1 AR
R
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immutable — Al BARIEERNR . AN RUTELT . AR, SRR GRG0
RIDPAFE— DA FRIE, W ABTEF NG BN S HE RS A AR 2 ETZAEN, fm
(ST uE B

import path —S ABE1E 2 MU E (856125 8 ) AR, PRI path based finder KA FAH
fro FEFARS, HAIESIREHAH sys.path, (HXRFERUEATHER B EHREN _path_ J§
P

importing —S A %— ML) Python fURSRE N 3 — MELER F ) Python FURS ir i I AL A o
importer —S AZF AR MMBBIRAIIT G B RIE)E T finder X g T loader .

interactive —%¢ 7. Python 1A — S A MEREr, BIR AT DATERRRESR S AT e B ATE A IR IS, SZ BT
AR R . AFAWSEED) python i (WA DATEARAY VT EEALITF UGS B b e A B S B0
A MACH AR SRS A AN L I X A s AR 7 . AR help (x) ).

interpreted —f# % Python —ERMFREALIE T, SRR MIFAIET , BIAWIE I T 51 i g%
TR AEAE T AT PP . X R AR JESCE T DA LGB AT S b B s CHL B n] AT SO FRIs AT ARE
VR BA e A S AT SRR, (R AP EIE TR . & Winteractive,

interpreter shutdown —ff#REES P 2415 LR SIS, Python fEREARRFUEA — IR T B BOT &2 B0
HETBCIR, PIAIRCER & S N ARSI 55 . Bl 2 2R R eI 2 o Xl A P E S
e 55 U R A A AT o E S P BEAA TR W] RE B B A R, TR R LB ORI B U
EARTARL (IR B 1A PR BB AL 55 -

FRREAS T 2R IR R __main_ AUHREETIZTTHI AR O 58 kAT -

iterable —n[3E{CX 5 REAS B — iR 0] H & B T X 4. AR KT R0 6 T A A P A2 A (Flan 1ist,
str fil tuple) DR IESETEFSIRMBI dice. <A & DUREX T _ iter () Jriksk2ses
T Sequence & X W __getitem_ () FYEMMTEEBHEXENLR,

AERXTZ T T for MEIRDA K2 HMM TR Z— NP (zip (). map () )o J—AA[ER
MENERNSEAEHWNERE iter () B, BERENZASSEAERL . X FEAREH T XELE AR —
U 7 o« FEAE AT AR S, PR AR B iter O B0E HOAFRER TS . for IBMEN
PR SALBEARSEHAE B8 — MR A iy 24 72 B RAENR I R RAF B AR . S Witerator, sequence
PA K generator

iterator -3 fR3% FIRF/R—IEHRBIRRMINT S . ERIHAERIN _next__ () H¥E (B HAEL N E K
Bonext () FRERENR AP 2438A B NS % StopIteration Ff. FXHHEA
st BRI AR, AR next_ () HEHATHIKT] K StopIteration . £
TAIRA __iter_ () HERRBRFENZERIBIXNILZH Y, FILERIFUEWR S LIS, T
FHAB TN G5B R REB 6. — A BEF BN &2 K ERE P BRI A S . 258w
% (N 1ist) FEARBRR A A iter () REEUETE for IEH 6 A B RS = A — AT B AL
o ARAEPEE BT RS 26 A2 53R A1 7E 2 ji i AC I AR tp R R ] — s Rt %, AR
Kkt EEN.

W25 H 4 F typeiter,

key function —tpR % 1 R BRI R AL, 2 ABAS AR [T T HE P BCHEGL A B AT TSR . I3, 1ocale.
strxfrm () A HTA B —AF A DI HE T 29 1 HE 74
Python 147 ¥ 2 T H# o vF 1 4 o6 BOR 45 8 S0 R W HEAL 8040 21 05 =0 K 46 min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby (),

S — MR RO 2R 7. BN, str.lower () 7R AMIVEZIS K/ NEHEF 4R 5k,
SERB AT 1anbda Fkx0ORAIE, Hl40 lanbda r: (r[0], r[2]). i&f operator il
T =R B ERY: attrgetter (). itemgetter () flmethodcaller (). HAAE UIHT
—T PASRE B RN ) B pR £ s 191

keyword argument — G258 2 Wargument,
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lambda — B fliexpression ¥ S 44 NERBR R, b A AETH I IOR(E. Q18 lambda e85 AJA

lambda [parameters]: expression

LBYL B GBRER” MSCHS . XM RS g 5 XUA% SAEUEA T IR ) sl 2 1 S O A A i P 4 1F . I
A5 EAFP J7 UG O LG, HAF R KR 1 £ 14

TEZLBEMEET, LBYL T8 “&F” Al “BER R A EFRMES RE . Flan, AN it
key in mapping: return mappinglkey] A REH TR A EAEZ G HAMLKFE N mapping H
T key T H B o KRR IR ETATE AT AR ] EAFP Jy Aok v

list %1 Python P& [1)—Fhsequence., EIRZ MHNFE, (BT HAGE F h B m AR5 %, AT
) TG E B R) S 24 BE R O(1).

list comprehension —51#ifi: 55X 4b B — A~ 73 51 (%) O A 508 43 T R IF IR Eéﬁ%ﬁﬂi@lﬁ@*ﬁ%iﬁg‘%o
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥HEK—70
F| 255 JE oS FERB RO N AR (0x.) R, Hid it %/_JZET S B
range (256) A TCRABSPEALHL,

loader —JIERES FTTMBMIPIXT SR . BUAE X4 Lload_module () M. NS EH H—"finder
R, S PEP 302, %FTabstract base class B] 2=, 1mportllb .abc.Loader,

mapping Wi —FP SCRHME B AR IF LI T Mapping B MutableMapping iG55 2 i I fl e I A ) 2%
T E, RS H 74335 dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder TGRS sys.meta_path R IFR K finder. TR HES Spath entry finders
FEAE RIAHFF A ] -

5% importlib.abc.MetaPathFinder T fRICIARTA Hoas T SE I 71k .

metaclass e —F T OIBRRA. JE LUEESY . FMAELRIN L. TuRATHEZ LR =S HOF
GUAAIRAYSE . KHIT IR X B G R T b xS (b BOASKE. Python RYRFHIZ ALAET n AGI
H i SOtk jtjﬁéj\ﬂﬂF'ﬂ(l_Tﬁﬁ%ﬁ/l\I/\, (EECTE S E N IV SR 2 NTTR W 02
ENCsH LB HE, SMARELart. RENROE. RG], SEHAFZAES

T £ 13152 I, metaclasses.

method Jjik FEIENHE LW BREL. WERVE R LB — A @R, 75 2 RBUE IR S A R
F—Aargument (R 4N self). Z: 0L function FMnested scope.

method resolution order —J5 iEMRATIRE 5 V5 FEAT I3 it /2 02 $R A% D2 8 R 2 L B - e R 7 . 1
#E Python 2.3 Jy VAT TR 2.3 IR Python BT T FAH B 141

module fiHt JH:XT%E Python U5 —FhAH 2L AN . S B A ST W44 25 (0], AT & fE 7 Python X 4.
FEHRT @ i importing FRAFR N3] Python Ff,
55 Wpackage.

module spec B — Ny 4 2SR, HAd & H T &SRR XS ARG E. & importlib.
machinery.ModuleSpec HJSEH.

MRO = ILmethod resolution order ,
mutable —w48 FIASXTZ AT AYER id () GRAFREDE G OL T BUBHIUE . 5336 S Wimmutable .

named tuple —E.#45¢4] Any tuple-like class whose indexable elements are also accessible using named attributes (for
example, time . localtime () returns a tuple-like object where the year is accessible either with an index such
as t [0] or with a named attribute like t . tm_year).

A named tuple can be a built-in type such as time.struct_time, or it can be created with a regular
class definition. A full featured named tuple can also be created with the factory function collections.
namedtuple (). The latter approach automatically provides extra features such as a self-documenting represen-
tation like Employee (name="jones', title='programmer').
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namespace —fir %3] iy 44 2 MR AEUE RN . s S RA 8. &R NER, AR riRE
HSE) (FEHIEZ W) o v 25108 2 B 1E v 44 oh 58 R SR ppsidlefb . 5, pR% builtins. Open'ﬁ
os.open () @4 H W 25 AR IR 4. fin 44 25 0] 0 38 1o BH i A B S BRIRAS R BSOR 35 Bl 3 5
ﬂiﬁﬁﬂﬂﬁ’ﬁf‘@ 4N, random.seed() B itertools.islice( Lﬁ'ﬁ%@?@%Tﬁﬁ“@’ﬁ%
B random 5 itertools FiH - HISLELT .

namespace package —iy #4243 M{L PEP 420 it 5| A —Fp {08 I VE 258 Mpackage , w44 235 A4S A] PATR
Bk IR, HAid T Hregular package KRR, FEAEATRA __init__.py Xff.
FHAIZ Wmodule ,

nested scope —ix £ IR 75— SGEEI NG IS ERIRe 1. B, e — R W K sREmT PAS |
RIE AR & R IR EE I ERA R nglﬂﬁﬁxﬁlﬁﬁﬁ}r&kﬁﬂﬁﬁo JaERAS R L E # A2 PR T i R E
M. BRI, £RARMESIERT2RtA 0. #id nonlocal XTI ARTEAINZIEH
i

new-style lass —HAYs AT F WIELHE AT S0 A0 IR . 759640 Python A, LTSS
3458 Python BT R IEARHE AN _slots_ . HOAME I IEE. _getactribute_ ()|

H TR S

object —X R (LM EARES BMESUE) PAKTE XATh (J5¥E) WIEE. object t 2 {Tfilnew-style class 1) #x
TiZHRAA

package —f, — P A] G & TR B 00 & B0 Python module, MIEAR PG, G2 H __path_ @M
f4 Python i,

Y52 W regular package Fnamespace package.

parameter J6% funciion (SJrvk) 7 SLUREIG A 50K, B HEE BT DB arqument  (siAERC2eN;
W, ZA%E). AT

* positional-or-keyword : {7 E B BT, F5E DV DMERNE E A3 8 AW AT DAVE N X 48 F 2 1%
AW, X RBIAWTES AL, HIUTR K foo F1 bar:

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

* positional-only: {LFRAIE, € — HBEHALEE AR SE. Python Hilcf E AR ETE 21
k. (AR NEREA MURMEES (il abs ().

* keyword-only: {{FRKEET:, F5& A~ HABE LT REFAE AN SE. AR FIE S v 7 R
EXWIES P Rt & AT A E TS EETE L2 N AN B IS Z Ji— * ke S, Bl
TATHY kw_onlyl F1 kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional: ][RI, € W] ABRME f—MERECR AL B SEA T (FEITEHAE 2
CRZNNESHZIG). RIS AR S AR * KE L, Bl FE args:

’def func (*args, **kwargs): ... ‘

* var-keyword: FAZRHEF, HEE A DASRBUE AR S T S A (FEOITE MBS C #3205
FLRZIG) . RIS EETEIE S ARG «* e L, Bl Lmr kwargs.

FEZ T VAR 8 € AT e S 4L, AT A S SE T e S 40008 E BRI -

W& Wargument RIEFLH. 235 W40 K3 PRHE LB, inspect .Parameter 25, function
—5 A% PEP 362,

path entry —P8$2 A 11 import path W —A BN E, S8ipath based finder F{ 2 1R 5 A RIRLERE

path entry finder &2 A D AR ES F—0[ AN S sys.path_hooks (Bipath entry hook) & 8] ) finder
WA GRS S path entry g R
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2% importlib.abc.PathEntryFinder DA T D ARSI SLIAI AN ¥

path entry hook —B 4% A 111 — AT X4, FEJNTE QR[5 4R 58 path entry W 00 BEAS 6 11
sys.path_hook 5|3k [0]l—" path entry finder.

path based finder —3& T BARM AR BONR—Fh Lk 12 53835, WHAE—Dimport path H &AL,

path-like object R M R N FK— D UHERFE AN G KA R —DFRBEEN str i
bytes X%, W[ PA— LI T os.PathLike MM S . —A3ZHF os.PathLike MHUAIXI S
Al os. fspath () REEEIR N str B bytes REM N/ RLEPKIE; os. fsdecode ()
os.fsencode () A5 I RMPRIKS str o bytes BBIPWLER . x5 2 PEP 519 5| A,

PEP “Python I Y345 . — 1 PEP L —Griki SCRY, JHIf Python 4 RHEFEL, shifiia
A Python Iy BFHFPE B FLHEES SRS . PEP 1A B 0RO S0 A BTSSR R E]
PEP [l it B A HN . WCHERRDCA A BRI I DA B R 5 AT, Python B e 5
SCRAH L. PEP {8 A IEFEAE A D PR IR, T BRI B UL A SO
Z I, PEP 1,

portion —{#i5y H R — iy &4 S WHY A H RN SO (RATREAAI T — zip SCFA) , HAGE UL
PEP 420.

positional argument —\i & 28 £ Wargument .

provisional APT —# 5 API & APT @357 B HERTERME RN ) Jo A A MR Z AN B gz 11 . AR
W Tl AN 2 A HRME, (HHBHRC R E, ST RBTEAR O KB A L E B LT
PTG AAN TN (B2 ORERERIZED) . M SO SRR T-E APL B INAZ fi k%
3 1) ™ BBt P R B i B AT RE S X AL
R @ X APT R UL, 0] 5 AR S Sl B eI 587 — ] R R i A B
XA RRAE AR B —Fh ) IS A il T 5
PR AP AR AR FERF SR WTHBE AN TR0 M KRBT A I . RS DL PEP 411,

provisional package —£[ ¢l 2 W provisional AP,

Python 3000 Python 3.x %A FEZIIEAR (X2 FAERRAS 3 1 LA RERE LI BTt T il 7)o« A
%ﬁ%gj{j “Py3k”o

Pythonic $55—™ L% 80— B USSR 35 8E0H T Python o 5 e RO XA FIBE &, AN 2 (o AL o 5 v e
AR A S BACRS . BN, Python [ I XAR 2 (] £or TRAIIRERAM ) — >l AU R i T T
o WZHAE S A AR, AP Python A I 2 W6 — MO T -

for i in range(len(food)):
print (food[i])

TR, Y B 1575 B Pythonic (77 34 /& X FERY:

for piece in food:
print (piece)

qualified name —fRsE HFK —NPAS SR TR,  Bom WBTHAY 2 JR VR B e v i LR bR
B0 BT, MHE I PEP 3155, T i Z A RECRIZE, FREA RS XR AR —E

>>> class C:
class D:
def meth (self):
pass
>>> C._ _qualname_
IC’

(Rt
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(8 E70)
>>> C.D.__qgualname___
'C.D'
>>> C.D.meth. qgualname_
'C.D.meth'’

295 T 5 B, 7 TRE & ARECAPR RN B PSS o IR 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 | JH -5 X4 E X L5 KGR . 4— XS 005 T MRy, Frar e RR gioRe
e 51 THECH Python AR R Uil 7 2 ARl W), {H'E @CPython SEEL— A KRBEITE . sys fibE X
T—4>getrefcount () pREL, &7 5l VB R F R e X5 05 | L.

regular package —fi WAL £S5 Ripackage, HIANEEH— __init_ .py XHEWH .
%2 Wnamespace package.

_slots__ —FPEFYES NIRRT R, 18 1 15T A SC B Ja 1R S50 G AR R S B 3 LR 48 A AR IR
TARGAT, HARZAFAIHAE S, S RRETEDBAEOUT R, BNy R s,
HH A SRS

sequence —Jy81 —Firerable, 'V XFFHEIT __getitem_ () FRERIT R EBEES TR TR TN,
HEXLT—PMREFINKER __len_ () Hik. WEMFHIEAE 1list, str, tuple fll bytes,
VTR dict HdE _ getitem_ () Ml __len_ (), [HEHHINNETHYTIETS, HAHER
FR B AT 2 g immutable T IEREL

collections.abc.Sequence IR HEBENL T —PMEEEWZELD, BEBWT _ getitem_ ()
A _len_ (), #WMT count (), index (), __contains__ () fil __reversed__ () . AJPAf#H
register () BTN ELIILY O Ry EHL,

single dispatch —M53iIR —Fhgeneric function 73RS, HESLPLE BT A S B R BE%BE1 .

slice —YJ - 5 HALS T HEE sequence —HRA B 5. Y@l H SARbric R aIEm, 78 [ g
JIALLE B4 TEmIET, il variable_name[1:3:5]. S (Fin) FRICERZMEH slice X}
%,

special method 455k Jjii —7f i Python FaXIA I B77 3k, AR R RBPATRE BRAE BTN S48 . X
P AR 1 R BN Rk . IR 1 SRS 2 W, specialnames .

statement —ifi4y EARFETE (— MUY “H) BRI, — AR ] AR —Dexpression BIEANHA
SEFISEH, Bt if. while B for,

struct sequence A tuple with named elements. Struct sequences expose an interface similar to named tuple in that
elements can be accessed either by index or as an attribute. However, they do not have any of the named tuple

methods like _make () or _asdict (). Examples of struct sequences include sys.float_info and the
return value of os.stat ().

text encoding —SCAGRY J K Unicode “F 450 AR 2 5 0 515 53 (1 i i o

text file — LA SCIE —FhBERSIEE str X5 file object. T8 % — SCAS ST S2 B3 A2 1 1) —AN T8I ) 72 1 A B
It B sl Bext encoding . SCASCHFR I FAIFEASCAAE ("ot 5 'w') FTIFRISCHE. sys.stdin,
sys.stdout PAM io.StringIO 3L,

TS Fbinary file THEREWS RS F 7 &35 7 B SCIEXT A

triple-quoted string —— 5|5 ¢ [ RAN =AELENG S (1) HFEHRGS () WFHFR. ENT7ED6E
SHRAM SIS EN TR B EA AR, (H2AZ ML, ENArRErfFRNaERe
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e ARG S HINE S, H A DABS B AT JO T G HESRAT , (E20 5 SOR A0 R IPRE 5

type R KA YusE—A> Python X4 @ FATAMIE; HAXTRARHRAG —Fh2RA., BHHEXTRMZRAL, 7T ATS
HER __class__ J@¥, sl type (obj) KIRKHL,

type alias YR — ARG R S, B1ETT 2O B IR 4517 E FOPRIRAT .
KRB BRI fa A X 2w . Biln:

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplel[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)L typing fll PEP 484, HAA Xt LI RERY HEAR iAo
type hint RBIPLR annotarion yAE R K@M, eRENTE S Bk oM e E TUYI 282 .

RAERE T RIS, Python ABSKAEHE, (HHAXEFARA M THARIEN, FF A ) IDE S8 A
A S,

&R, RIBMER R R B R A typing.get_type_hints () Ry, {HJEHRAS &N
AHTPA,

Z: L typing HI PEP 484, HAA XS I R TEAR A «

universal newlines —Jl I #A7 — PR LSO A2, KA T TR FF S8R B TE bR - Unix (7745
243 "\n', Windows fJZy5E '\r\n"' PASKIHIR Macintosh 255 "\r' . 2L PEP 278 1 PEP 3116 F
bytes.splitlines () JTEHEZ M.

variable annotation bRl XS B82S B M annotation.,
TEVREAS BSR4 AT ek LA

class C:
field: 'annotation'

AR EAREE T O A K AR 0 BINDA R AR B2 int JREURO(E:

count: int = 0

AF AR TEYA A AR L. annassign —7 .
S function annotation, PEP 484 F1 PEP 526, H P B RER A .
virtual environment -WEHSLIRSE — R S B5H0I2 7SR 5t Python J PV JFRF-(E 4k RIS
2 Python 4% LN R 2 ALl — #4270 LA Python 17 IR 7070
HZ I venv,

virtual machine —JE#IBL — & 58 438 & 84 SCHTH AL Python FE 4BUAIL W] 04T 7 15 AL 4 13 4% JUr A=
Hbytecode.
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Zen of Python —Python 2 i %]} Python &1t JE M 592, A THMSHEAXMES . &FHLAENE
AER BRI A “import this”,
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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

93


https://www.cwi.nl/
https://www.cnri.reston.va.us/
https://www.zope.org/
https://www.python.org/psf/
https://opensource.org/

Python Frequently Asked Questions, A% 3.6.10

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 FF PYTHON 3.6.10 #Y PSF o] {ini

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

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

3.6.10 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 3.6.10 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 3.6.10 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 3.6.10 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
3.6.10.

4. PSF is making Python 3.6.10 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 3.6.10 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.6.10

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.6.10, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.
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6. This License Agreement will automatically terminate upon a material breach.
—~of
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 3.6.10, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 fj BEOPEN.COM # &Il

BEOPEN PYTHON JFE 14 ] P ER 1 AR

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

(FItgkss)
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granted on that web page.

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 FF PYTHON 1.6.1 g5 CNRI ¥#F o] tipil

1. 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.

2. 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."

3. 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.

4. 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.

5. 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 THEREOF.

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

7. 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

(Fotakss)
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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
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 FHF PYTHON 0.9.0 E 1.2 f§ CWI ¥F o] il

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 USRI YT ol 50515
AT Python B ATHLCTAG A =y B b VAT RO, AT MR A 23 FLR IR

C.3.1 Mersenne Twister

_random A E E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html T 2% 113,
e DA 2R i se ek (75 1) -

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.

(FItakss)
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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. 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 #HHH ] getaddrinfo () Ml getnameinfo () pAEL, XLEpRETFAIDAE WIDE i H (http:/www.
wide.ad.jp/) By BRI SCIAFH

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

(Rt
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IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT 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.3.3 Floating point exception control

The source for the fpect 1 module includes the following notice:

/ Copyright (c) 1996. \
The Regents of the University of California.
All rights reserved.

Permission to use, copy, modify, and distribute this software for
any purpose without fee is hereby granted, provided that this en-—
tire 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.

This work was produced at the University of California, Lawrence
Livermore National Laboratory under contract no. W-7405-ENG-48
between the U.S. Department of Energy and The Regents of the
University of California for the operation of UC LLNL.

DISCLAIMER

This software was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor the University of California nor any of their em-
ployees, makes any warranty, express or implied, or assumes any
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that 1its use would not infringe
privately-owned rights. Reference herein to any specific commer-
cial products, ©process, or service by trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or
imply 1its endorsement, recommendation, or favoring by the United
States Government or the University of California. The views and
opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or the University
of California, and shall not be used for advertising or product
\  endorsement purposes. /
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C34 RLEEFRS

asynchat and asyncore B & DA FEHH:

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.3.5 Cookie &1

http.cookies FiIRALS AT H:

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
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.
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C.3.6 MITERR

trace B S PA T AEH:

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.3.7 UUencode E UUdecode &%l

uu B DA R

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
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

(Rt
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version is still 5 times faster, though.
— Arguments more compliant with Python standard

C.3.8 XML i i 2#=EAH

xmlrpc.client fEHVELSPAR AERHE:

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.3.9 test_epoll

test_epoll B H AR FEM:

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,
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

(Rt
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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.3.10 Select kqueue

select BIHKT kqueue Y AL & AT AR

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. IN 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.3.11 SipHash24

The file Python/pyhash. c contains Marek Majkowski’ implementation of Dan Bernstein’ s SipHash24 algorithm.
The contains the following note:

<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
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>

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

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.12 strtod and dtoa

Python/dtoa.c XML T CiEF R dtoa 1 strtod pREL, HT-KF C 1B F WSO BRI FAF R TS, 1%
4| David M. Gay ) [E] 44 SCIHIRZE T 3, 24517 A http://www.netlib.org/fp/ 28, 2009 4£ 3 H 16 H:2Z 2|
P SRR SO B 75 AR FRBCRI AT R B

/‘k*‘k***‘k***********‘k***********‘k*********************************
*
* The author of this software is David M. Gay.
*
* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

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.3.13 OpenSSL

WRBEAER G T, W hashlib, posix, ssl, crypt #EHLfli/i] OpenSSL FEok 4R mERE. BLo, &M T
Python [¥] Windows Fil Mac OS X 222423 il fiE 4% OpenSSL JFERYFE D1, B PATELLARBA H T OpenSSL /1]
UER 5 D

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.
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

Qi3]
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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. 1IN 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.

LR T I A S S N S I S S N S N SR TR T S N S N S S S S S S N S S S T S T N S

*

This product includes cryptographic software written by Eric Young
(eayl@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

* % ok X % ot

Original SSLeay License

(Rt
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P T R T S S N S SN S S SIS S SN ST N S N IS T S T SN S S S S I I G e T S S S N TS S N S N

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. IN 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.

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.]
/
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C.3.14 expat

BRIAEBE —-with-system—expat BUE TIHE, 50 pyexpat § AR & 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 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 libffi

BRAEGE ——with-system-1ibffi U THH, I _ctypes ¥ ARt Libffi JAHE DM T

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,
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.
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C.3.16 zlib

R ARG EAR B 21ib BAKIFTFE kN TH 8, W 5 2lib SRR DR 2110 3 &:

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.3.17 cfuhash

tracemalloc i F M7 =0 LB LT cfuhash i H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is 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
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

(Rt
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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.3.18 libmpdec

FRIEMH ——with-system-1libmpdec FLE THE, BN _decimal fEESE 427 libmpdec 245 D14y
e iU

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. IN 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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Copyright

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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D
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F
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file object —— XHX4£,82
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G
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GIL, 83

global interpreter lock —- 4 & B 24,

83
F{

hashable —- H¥#, 83

IDLE, 83

immutable —-- 7%, 84
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importing —- & A, 84
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key function -- #®E ¥, 84
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lambda, 85

LBYL, 85
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meta path finder -- TEELEKE, 85
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module spec —-- HEHH I, 85
module 3,85

MRO, 85
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N
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namespace —— 4 =, 86
namespace package -- % % [E 4, 86
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O
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package —-— 4, 86
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PATH, 50
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path entry -- B#&AH,86
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path entry hook -- H&ZENH4F,87

path-like object -- BE%x%,87
PEP, 87
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provisional API -- # % API, 87
provisional package -- % ¥4, 87

Python 3000, 87
Python #&F&EN
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sequence —-- /775,88
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statement -- &4, 88
struct sequence, 88

TCL_LIBRARY, 74

text encoding —- XA %m#, 88
text file —-- XA, 88
TK_LIBRARY, 74

triple-quoted string -- =35 F4 %, 88
type -- %%, 89
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type hint —-- KA, 89
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variable annotation -- ZEAFE, 89
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