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—f%t PYTHON FAQ

1.1 —h1EER
1.1.1 Python ZIIfAITIH ?

Python 1X. £ ¥ X 7V ZEAD, MiENR, A7V 27 MEAIT 0SS I VI EFETT, ZOFBITE, Y2 —
. sk BB BEKEOEINGR T — 2T BXUZ F AWM ANLSNTWE T, Python [ FEL X
ERY IR DP DR TONELRELEEDETVET, ZLT. ZLDYRTLA—NRTIA T UNT
THE, AR A VRIS AT LIANDA YR T2—ADHY, C C++ TIRT 22 TEET, /-
T LARERA VR T 2 — ADBRER T TV = a v D DOIREEY LTHAATE T, Rk,
Python 3R —=&X 7L T3, £< D Unix R 0S. Mac, %L T Windows 2000 M TEIN T Z LB TEE T,

E HIZHID 7213 AU, tutorial-index 2 BIRADE L & 5, flIZH, Beginner’'s Guide to Python 226, Python %
BORDDAMIHAF 2= U TRV Y R 2ZRTEET,,

1.1.2 Python Software Foundation Z|3fATdH ?

Python Software Foundation (%, Python N—3a ¥ 2.1 MIBOEIEMEE R T 2 M 0 IEEFMHM TS, PSF
DEBIZ. Python 7025 I Y 7 SFEBICHT 24— 7>y — i #iED, Python DA ZIAD 2 Z ¥ TY,
PSF O —24LR—=I2% hitps://www.python.org/psf/ IZH D £3,

PSF NOFMIKETHRBMEINTVE T, Python ZF|H L THEI 5722 & U7 5, the PSF donation page T
Hiikz BEVWL 9,


https://wiki.python.org/moin/BeginnersGuide
https://www.python.org/psf/
https://www.python.org/psf/donations/
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1.1.3 Python ZfE5 DICEFIEDFIRITHD £IH ?

BHILTDMER T % Python ICBT 2 FF 2 XY FOTRTCICEEEER L. 2O OEEEEZRRTZRD. vV —
AA—FZEDES o THhEVERA, ZOFEFEHRZEET ZRD . BEMAIC Python ZHHAL TS,
V= RHBWVENL F VAT (ZEOFRI2 2 5F) Python Da b —%x7E L TH, Python 255D
JFECHARAENT-HEZPGEL TOEVERTA, HHAA. Python DH 50 5FEMRITOVTH LT,

FTAELYADEDFHELVEHLE 2XAD Y ¥ 71X the PSF license page 2SR L TL EZ&EW,

Python @B 2ERIAEEEFRINTW T, FHAIFFRABAPRERGENRD D 5, FLWERIX the Trademark Usage
Policy ZZL T2 &,

1.1.4 €5 %% Python XMEAHKEISNIcDTIH ?

Guido van Rossum 12Xk 2 2. TXRTDIBZE D ICOWVWTO EFEIC BB EIULTOEB D TT:

fZ CWI @ ABC ZNV—7TA YR T ) REFBEFEET IWLNEREZ L TWT, Z2Z2CHic@ zeT
mux;ﬁr L TRWIZERE LT, THIEXD IV —FICA 7Ty M 2FHT 2 2 2 RBEKHED 7 —
DEERY, (FHHE Python 2132 B4 D 35 Python DZ L OREDD L Lo TWVET,

A ABC SREICH L TEZ L DA% FF o TOE L2, FRICRBOZ S iFETdHh £ L7, ABC
Sl (T OFEE) RIRL CTRAORME RN T 2 Z L IEAATRET Lz (B, RO KA K & 2 /M
125 72DTT), FAld Modula-2+ 2T 2 Z 2 TV 52 0OfEE%EEA, Modula-3 O FH A F—&
% LC Modula-3 ® LR — b ZFiAE Uiz, Modula-3 IZBISMLEICfH 5 fCRaEH#K. 2 ofin < o0 0
Python OFHOEEFETT,

i CWI T Amoeba ARV —FT 4 VI AT L DTN — T TEWTWE Lz, Amoeba D AT 4
I—NA YR Tx2—R2WE Bourne ¥ 2 A0 57 7R AL o /zDT, C 7075 A% Bourne ¥ =
NAZ )T 2E LS LD DRV AT 2EBDTTENBET Lz, Amoeba O 7 — UL DIEERD 5, 7
0nroIVIEHOKREL LTORNOBEEX P ERT 2 LoD ELL,

ABC D X5 % Amoeba DX ORI AT ALAa— N ZELEE X2V P VEELIDNELAS R
WO EE L, Amoeba EHDSEEZEL DRI TH I3 50, —RICHIRTEZ X553
BRDZZLITIRDEL I,

1989 FFD 7 Y A< AKIRDOM, HHREMD? /72 EATELDT, ZOFBEHEBIME->TAB Z2IZL
F L7, BEOM, UBRMLUNIIZE A Y ZDFICESPL L, Python i Amoeba v =7 Db
THREZER, FABEPLDT 4 — FANy 7RO EZ R X TN ZFE Lz,

1991 £ 2 A, 1 £V L OE#E T, USENET 1232 2212 LE L, Z4UX Misc/HISTORY
T 7 A MR- TVE T,

2 % 1 & —fi% Python FAQ


https://www.python.org/psf/license/
https://www.python.org/psf/trademarks/
https://www.python.org/psf/trademarks/
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1.1.5 Python ZfAZ T 3DICAWVWTWVWETH ?

Python (&, ZichH7- 2 EICHHTZ 2 m/KERNHE T 077 L5FETT,

COEEE. XTFHLE (IEMZEBL. Unicode, 7 7 A VMEDZEZ D), 4 ¥ & —%v F7u kai (HTTP,
FTP. SMTP, XML-RPC, POP. IMAP, CGI v 253> 7) V7 27Ty I =71V 7 (Python 22—
FDRa=y F 7R, aX¥y T, Tz 4 V2T ), ARV =T 4 YIS RAT LAY RT 2 =R (Y AT A
A=)k, Z7ANT AT A, TCP/IP Yoy ) O XS Ll I N—3 2 KEERIFES £ 75 V68D o
TVWETS, MM TEZ0%H 512X library-index D—EEZZIRL T IZE WV, o BRARY— R =7 4 DR
RBMFZ F T, the Python Package Index 22 SHRDH 2%y 7 — I BFELTAEL &£ D,

1.1.6 Python ON—2 3 VBESDEHEAIFESB>TVLBEDTITH ?

Python DN —2 a2 Y &FSiZ ABCR AB OXS5XMHILNTVET, A ZXATV vy —N"N—Ya VBET., Sl
DAYBICEELREHOR DA LIFoNET, BIERAF—N=YarFST, ZIETRERELLRVEHORIC |
FTohZxd, ClIvA7BLRULT, NP T74 972V Y —2ADEIZ EFoNET, N7 492729V —2I1ZH
T 5EME PEP 6 22 L TLZE W,

TRTDVV=ADBNT T 4 9 VAV V=R THZLWVIDITEDD XA, XY v —VU U —ZANOUEFHERE
T, —HOMRBY UV —RMPESN, TAT7 7R N—&, £REV Y -2 E#HATLNE T, TALT >
fiixA > &7 2 —ZAPFEEINRZNI BV Y —ZAZNBZRHY V-2 T, 22007177V ) —Z[ETA V&
72— ADEDLZDS LNERA, N=XfED o LLELTWT, BIFOA VX7 2 —RFRESINETHHL
WEY 2= UHBMENS b LhERA, VY —RBEMEEE > 7-d DT, B&NBEAZERET O TRITIUIE
BHXNEHA,

TNTZ 7 R=&, V)= ZRBEMDFEN— a VIIREFENEMENE T, N 2RIE/NEVHSE LT, 7
7 7 DL "aN” | X=X RDOLEFEX "N | V) — REMHOEEHE "eN” TS, 2% D, N—Yar
2.0aN, "= =2 ¥ 2.0bN, N=Y a3 ¥ 2.0cN, X=Ya ¥ 20 DJHIZY YV —-—RZXNBEZ Ik ET,

Fi, 2247 DX+ MEEMMIWIAN=Y a v BEDDD FT, ZIUIKRKERDNN—Y 2 T, CPython
BBV RS P DPLEREILRINTOE T, EE REDOYA F—1 V=AW ThE, N—2 3 ik "2.4a0”
DEIIZ a0 PO KDY A F—nN"—=Ta kb,

sys.version, sys.hexversion, sys.version_info IZDOWTD RF a2 XY FHHBHL T X,

1.1. —RIER 3


https://pypi.org
https://www.python.org/dev/peps/pep-0006
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1.1.7 Python YV —XDAE—|FETFICADEFTH?
B D Python Y — R python.org (https://www.python.org/downloads/) 2> H WD THFIZANS T LHT
XFET, mIOMFEMY — A& https://github.python.org/cpython {27 7 XA L TFICAND ZE B TEET,

YV — Rk grip ¥NTz tar 7 7y A A TEAMAEIN, BB C DY —A, Sphinx IC&D 74—~y bEN/zFFa X
¥ b, Python 74 75 VEY 2=, 07075 L0 ZLTWLO0OKROEMEHRY 7 Y =27 %
BATVET, ZOY—RRZIELAYD UNIX 7599 b 74 —LTEZDEEay AL L TEIPEET,

V—=RA—=FDAFL Iy A MO0 T, X DFELWERIE Getting Started section of the Python Developer’s
Guide ZBHL TS W,

1.1.8 Python O FFa XY MILTTFICADEITH?

Python OBATOLEN—T a v OREEE R ¥ 2 X > M https://docs.python.org/3/ 2 HRHATE X9, F-.
PDF., 7L —Y7% A+, v rua—FTZ2% HTML ith https://docs.python.org/3/download.html 2 & F]
HT&Z %7,

Z®DKF a2 X MiE reStructuredText THA 41, the Sphinx documentation tool T EINFE Lz, ZD K
F a2 X ¥ Mffibi7z reStructuredText @ Y — &A1E Python @Y —REMHICEEFNF T,

1.19 7OJ 32272 L ehBVWDTIH. Python DFa— kU T7IIIEHD FTH?

ERBZEDBRICNDF 2 — MU TAREEND D 5, EED FF 2 XV MK tutorial-index 2 E¥RHH 3,

Python 7027 A{ILDED 2D DEHRDF 2 — b U 7LDV R MM the Beginner’s Guide 2SR L TL7Z&E W,

1.1.10 Python Q7D a—RTIN—TRX=U TV MIBOETH?

=2 —RXZN—"7 comp.lang.python X —V 7YX} pythonlist BN FT, Za—RATNL—T&X—
VY Z VA MIEWZERESNTOT, =2 —AZWHTIUIA—Y Y7V R MBS 5 BEEDH D ¥ A,
comp.lang.python FZ—HIZHBEDOKRRAT 4+ ¥ 7 %225+ 7 7 4 v 27T, USENET ##H 3% < DA,
ZORY 2 —LRIBA B I EDTEXT,

LWy 7 27V =2 4RV FOEHNE comp.lang.python.announce TROWY 5N 3, ZHUE—HIC
5 RKRRAT 4 VIRBEERZTIZEN I 74 v 7OFEERA—1Y 7YX NTT, the python-announce mailing list
A HATRET S,

ZOMDA =Y YTV R IRZ 2= AT N —FIZOWTOF L WIEHIE https://www.python.org/community/
lists/ IZHH £,
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https://www.python.org/downloads/
https://github.python.org/cpython
https://devguide.python.org/setup/
https://devguide.python.org/setup/
https://docs.python.org/3/
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/community/lists/
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1.1.11 Python DR—RF X MRIZECTEICAD ETH?

T 7 [RN—=&Y Y —21F https://www.python.org/downloads/ TFIZAD EFF, VIV —-RIEFTAXRT
comp.lang.python % comp.lang.python.announce ® = = — X 7' )L — 7 ¥ Python & — A X— https:
//www.python.org/ THHE N, RSS =2 —RA7 4 — FHBRHTE T,

Git 2 5BFERE FICANSE Z 2 b TEE T, FMllE The Python Developer’s guide Z2ZR L TL 72 & W,

1.1.12 Python ONTHRECNY FZ2 LIFBICIZES LIEBGRVWTTH?

N DGRy FOEFITIE, https://bugs.python.org/ 2>& Roundup installation ZF[FH L T L 72X,

NTEHEIZIE Roundup 7 AV ¥ MHAMETT (26560 6HHET 2 EMZ IR TIHLS 2D, FANTZMBIRL
BTy ST MREZES D), LN ZEREIC SourceForge 2o T\ Z A% %72 5. Roundup ®
password reset procedure 7*5 Roundup DAV — FEHRST 2 Z BN TEE T,

Python BIFD THEIZOWT, L <& the Python Developer’s Guide 2B L TL 72X\,

1.1.13 Python ICDWTHITENIESZ@AHIESRBTETEIH ?

Python 2B 3 2 HR7-DEHEZLFIHT2D05—FTL x5,
Python 1ICBH 3 2 —BMH DL HIT L THH L, 1991 FZEINLTVE T,

Guido van Rossum and Jelke de Boer, "Interactively Testing Remote Servers Using the Python Pro-

gramming Language”, CWI Quarterly, Volume 4, Issue 4 (December 1991), Amsterdam, pp 283--303.

1.1.14 Python OXIEHDXTH ?
FWV, L EABHD, ZDIFLAYIEREDHRZIATVET, U R M python.org wiki https://wiki.python.
org/moin/PythonBooks 2% b ¥ 3,

¥/, A 74 FET "Python” THZE L. Monty Python % 7 4 VX TERI L THWWTT (F 7213, "Python”
LB TRRLTIEIWV),

1.1. —fiRiEHR 5


https://www.python.org/downloads/
https://www.python.org/
https://www.python.org/
https://devguide.python.org/
https://bugs.python.org/
https://bugs.python.org/user?@template=forgotten
https://devguide.python.org/
https://wiki.python.org/moin/PythonBooks
https://wiki.python.org/moin/PythonBooks
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1.1.15 www.python.org [IHHBEDLE CICHBZDTIH ?

Python a2 27 + D4 7 5@ MHRAICHD, Python £ V75X 5327 F v F—Lll ko TEBHIhTWE
3. T 2B 5.

1.1.16 %+t Python X WS LFHBDOTTH ?

Python DB A E - /2tH, Guido van Rossum & 1970 RIS E -7 BBC Da X5 1 > U —X "Monty
Python’s Flying Circus” DAARZFHA TWE L7z, Van Rossum &, < T, 2=—2T, PLIRTUTRR
HHIDPR L2220 72D T, ZDFiED4HI% Python EIERZ IZLZDTT,

1.1.17 TERREVTa - NATY ) ZFZITTHELTUEIWTEEAD?

WWZ, Th, HEICR-TL BV, 1)

1.2 IREWHARTOD Python

1.2.1 Python FENKSWVWEELTWVWEITH?

PTHRELTVET, 1991 LK LWEEV Y —REBIZ 6 225 8 »r ABICHINTWT, ZDR—ZAN
WMEZSTY, BE. FERYV Y —F0TWH 18 » ABICHEATWE T,

FIREDIHAN—Y 2 »® "bugfix” VY =22 R/FT 20T, BEFEY Y —2RORERFRLICHELTWE T,
NI T 497 AV )=RiF, N=YarEED I FHOERICE > TREN (Fl: 3.5.3. 3.6.2), WEHDDIT
BHINATWE T, N7 4 v 7 R) ) —RICEBHOMENDEBIERZINEEN, —HEDONT T 4 v 7 2Y Y —
AZBUTRICA Y& 7 = —ADMR7zNS 2 EDRAES N TVWE DT,

B DEERY V — 13 H 12 Python download page 125 D £3, Python 121 2.x ¥ 3.x 2o, #EIZHIH
AR 2 DDN=Va v h 5, HEDOAN-Y a3 ViE3x T, SHIESFHIATHE 7477V DIZE A
ETHR—-PERNTVET, 2x KR LTRCHAINTOE A, 2020 F 1 A1 BUBREAYTF VR
TNBVWFETY <https://www.python.org/dev/peps/pep-0373/>¢_ ,

6 % 1 & —f% Python FAQ


http://infra.psf.io
https://en.wikipedia.org/wiki/Monty_Python
https://en.wikipedia.org/wiki/Monty_Python
https://www.python.org/downloads/
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1.2.2 EN<K5VDAD Python ZFE>TWEITH?

ERER AN EFTARZ DIZHELWT T, BZLLBHFANDZI—F =B WVWBTL & 5,

Python \ZHHICX Y 0 — FA[RER DT, FELEPRL, ZHOV A M2 oFHATE, £ D Linux 74 X +—
aYIZAMENTWEDT, ¥y ra— MfEt» o 2EORNZH 2 Z L X TEEEA,

comp.lang.python =2 —ZX 7L — & THHERHT T, TRTD Python 2—HF =2 3T 2 b TidR <,
AT HLRVADBVET,

1.2.3 Python TITHONARELTOT T I MIBODETH?

Python ZFAHLTWa 7B 227 F®D VY R M https://www.python.org/about /success ZBH L TL7ZE W,
past Python conferences 2 H#EFHRESHT 2 . L ORXHLMEMOEIMD LD BZTL & 5,

HFHZXNTWS Python 7 rY =2 M& the Mailman mailing list manager % the Zope application server
Y TY, Red Hat Z2IZLOE T2V LOHD Linux 74 A b= a3 YDA YA =T AT LT FI=Z |
L—>a vy 7 by o7k, —E2E8s Python THEOPNTVWE T, WEST Python ZF[H L T 2 E3EICIE,
Google. Yahoo, Lucasfilm Ltd. %2 ¥»H b £3,

1.2.4 ¥k Python ICED K SHBHLVHAEMNBER/INIEITH?

Python Enhancement Proposals (PEP) https://www.python.org/dev/peps/ 22 L TL 72 & W, PEP &
Python ICIER XN ZFHHEREICOWTE DL NZEETE T, BB EM A FEI MEHE XN TVE T, "Python
X.Y Release Schedule” (X.Y 372V Y -2 XN TVRWOANA— a3 V) ZHELTLEIW,

H L WBAFIZ DWW TIE the python-dev mailing list T I N TWVWE T,

1.2.5 Python OE#MEZEL TLSBREZLTHLLOTIN?

—ciE, LTV ER A, HRAICTTIMBE LTS D Python 2— F2RH2DT, BIiFO7 07508
ATRAED IR THIIMI LT LE D KO RSEMIROLEELRD LN TIE LD ERA, AV NN—-+FT 2R
TIADPHERTEZ, TRTDRF XAV 27y 77— LARFARELRVE WS ENDH D £3, Python
WKHEHT 22 DABHREINTVWADT, ZNHEZ—HTHHEINCT 2 L5822 L7 KRVTT,

IREZEZ R TNER SR VDR, BRNRT v 77 L — Nt A ENR S TRZRD $8 A, PEP 5 T,
2 —F— DR 2 R E RPRIC U735 5 BT HIME DI NEE 24T 5 72D 5 NEFIECOWTHH L T
£79,

1.2. REHFETO Python 7


https://www.python.org/about/success
https://www.python.org/community/workshops/
http://www.list.org
http://www.zope.org
https://www.redhat.com
https://www.python.org/dev/peps/
https://mail.python.org/mailman/listinfo/python-dev/
https://www.python.org/dev/peps/pep-0005
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1.2.6 Python Z#OE O STICAVWTWEEEBTIN?

=4

RIZWCTO T IV ITHEFRICE o T—RINZ DX, Pascal, C. C++ 0¥ 7t v b, Java 2 ¥, TR
R DEFETS, EfEice o TE, F—DFiEL LT Python ZERDDBRICIIDOTL & 5, Python 1ZIIF
IR T B LB RERIFEES A TS5 UNDHDET, 2L T—FEERI LI YIDETa s3I0 70
2—ZT Python 2% X2 & T, AEIEIMEO I T —2BOFRE LY, BEER T T IV 7RAF MEF
TBHIENTEDZDTT, Python 26, AEEIN—TRFHEREDEAPEZ T CICWMY Ahon kT, &
DFBETVERD AP ERDA T =27 V25 IATESTLE D,

TR IV ELEIERRVIILEICE 5T, BN ISEEZES ORFHACEDhE T, HEITAE
NET L DRI D, FEHOR—ADEL B> TLEVET, £k, avPa—20 X5 BEL, MEEY
L, —BLAYET72—2%8KEF LT, T2 TN T I BERI KD T, BRIEMCEZ
VRS I SFER R L IZEETTS, ZADRID IR T I Y P ORETHIRERAEDEEL IR D %
A

Python ®BWE ZA13Mcd 72 XAH D £3F, Python 1IZid. Java DX S ICKEREHES 4 75 VD, £
EMAHE TB BMTIERICRES Furs30 7 aya2 MIBITE 5 X510k D £5, FEEIZEEDPIH]
HERPEEZRDZ 077 AREEINERA, FHESA T VRMHAT 22T, EEETv 73070
JFIZ 2O B BFENZT ) r—> a VIO HOHEERZS2 e TEET, k. HEES 475 ol
A»oa— FOHAAZERIENTEET, PyGame RE DY — R =T 4 Y 2 — b FFhm fiflx
R % DITRILH £5,

Python DA YRS 754 T4 VR TV RIZE->T, Tar5I0 7% LENS, SEMERHRTLZZeATE
3, HOU 4 YR TTRTILDY —RZA>TWBR, V4 Y RUTA VR T XX FEFICLT
B TEFET, VAFDA Yy FREVHELRVWE 21X, MIZIZZDE5ICTEET:

>>> L = []

>>> dir(L)

['_ _add__', '__class__', '__contains__', '__delattr__', '__delitem__"',
'__dir__', '__doc__', '__eq__', '__format__', '__ge__',
'__getattribute__', '__getitem__', '__gt__', '__hash__', '__iadd__"',
'__imuwl__', '__init__', '__iter__', '__le__', '__len__"', '__1t__"',
'_mul__', '__ne__', '__new__', '__reduce__', '__reduce_ex__',
'__repr__', '__reversed__', '__rmul__', '__setattr__', '__setitem__',
'__sizeof__', '__str__', '__subclasshook__', 'append', 'clear',
'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',
'reverse', 'sort']

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

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

>>> help(L.append)

Help on built-in function append:

(KDR=212%i <)

8 % 1 & —f% Python FAQ




Python Frequently Asked Questions, 'J1)—2X 3.7.17

HIDR— % 5D E)

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

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

(1]

AVERFYEBHIUE, TaFI IV B L TO0ARIC R F 2 X ¥ MIERDZIXTHENE ¥ Ao

Python 72 DRWIDE %% b ¥3, IDLE & Python T Tkinter 2> TErN/127 R T Ty b7 4+ —4
IDE T7%, PythonWin (& Windows #H® IDE T%, Emacs 1213, 2—HFIZt o THEERI LIZ, RS LWV
Python E— F2HH FT, TNHITRTOTR T I IV IREND, VR IANA T4 b, A= VTV
M A=F 4 Y ITHDAVERFTIT A TAYRTVEANDT 72 ADPMEZ E T, the Python wiki & Python #i
EREO—HE2ZRLTIEZZ W,

Python OB IZBIT ZFIHITOWTOHERD L7120 S, the edu-sig mailing list IZZMT 2 & XWTL & I,

1.2. IREWMFTOD Python 9



https://wiki.python.org/moin/PythonEditors
https://www.python.org/community/sigs/current/edu-sig
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2.1 —ﬁﬂﬂﬁiﬁﬁ

211 TL—IORA VMR VINRT Y TRITREZBR LY —RA—RLARLLTNY A
HOEITH?

=4

Python D7 Ny FIZOWTIERICHEH L TH D, HAIAAD breakpoint () BTENS DTN v FITALHE
EREET,

pdb Y 2 —LFFRICL TH47% Python Da > Y —LE— FFNy HTT, Zhid Python DIEHES £ 75
VIZEEFNTWEHDT, ATV ITPLYARZa7IIUCRFa XY b BDET , pdb Da— FEFR
WLTHDHDT ANy THEL b TEET,

Python IZFHE LT\ 2 E TR D IDLE (3% O Python ORCATEREED —EE (Ei#iZ Tools/scripts/idle
POFHAIRE) THD. V77 4 VBTN W EATVET,

PythonWin (&, pdb ZX—=2 & L7 GUI 7Ny #% &% Python IDE T3, Pythonwin 7Ny Hi&, 7
L—2 KA Y OEfIFRIE Pythonwin 7RI LDTF Ny FTREDL SADRMBEBEZFi > TVWE T,
Pythonwin (& Python for Windows Extensions 782 =27 b O—#8, & %3 ActivePython 74 X MY B a—
¥ a ¥ (https://www.activestate.com /activepython ZZi) O—#8y UCTHHRIGET S,

Boa Constructor &, wxWidgets Z{f -7z IDE & GUI EAX—TF, THIHE 7 L —LDIER & E. 47
VI MRE, ATz VIOV DESIREL DY 2 —, MAMIE. doc string 2 SRS NS htm]l FF 2
XU b, BERFANYH, BEANLT, Zope DY E— FEIRMEL T,

Eric 1& PyQt = Scintilla editing component %% ¥ 12 L7 IDE T3,

Pydb IZEHEDF N v A TH2 pdb RAKDZ 57 4 AAF Ay H 78 FLY FTH3 DDD (Data Display
Debugger) & & BT 5 7 DITHZE L 72 DTF, Pydb & hitp://bashdb.sourceforge.net/pydb/ 2, DDD i
https://www.gnu.org/software/ddd 125 H %3,

BRDT T 7 4 AINT Ny H{FE Python IDE dH D 35, fil I3

11


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

Python Frequently Asked Questions, J1)—2X 3.7.17

o Wing IDE (https://wingware.com/)
o Komodo IDE (https://komodoide.com/)

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

2.1.2 NTORRBHBMERICIRIIDYV—ILIZHDEFIH?

1,

PyChecker 1& Python ¥ =232 —=FDOANTZRHEL 3 — FOEMS & AKX A4 MZDOWTEES T 25Ty —L
TF, PyChecker I& http://pychecker.sourceforge.net/ 2»H5FIZAD £3,

Pylint b, €Y 2 —Aha—7 4 Y TIEERRWI TR ZHNR, 7774 Y 2ENTHRAX LEREEZMNA 505 L5
129 %Y = TF, PyChecker BT5 T F = v 72X, Pylint MfTORX, ZEAP—HLTWE 2 E5 3N
7oA VR T 2 = ARTRICFEINT VD, REZIHELID ZBMOEREE TR L ¥ 3, hitps://docs.pylint.org/
T Pylint OWREO—HEZ R oM £ T,

Mypy, Pyre, Pytype 72 ¥ QEHNAIF = v h —1%, Python YV —RAa— R NZH 2 v b2 F v 7 TEET,

2.1.3 £5L7%5 Python RZUTFrH5RZ 7O NAF I ZENETH?

I—HRXYa— RFTE, Python T4 A VP a—2avBA VA ABFTICETTELLIRAXET
0y 7y ARFTOWAES, Python 2 C 2 — RIZay A A TERLTHHVWERA, 025 41 L
TREREY 2 —NLEHEE, ZOEY 2—L% Python XA FVICHBLT—2ODFETARETZ 7 A NMICE LD S
ZDYV—ADHH £,

—2& freeze Y —/LC, Python ¥ —RY VU —IiZ Tools/freeze & L TEHEENTVWET, Z4UZ Python N4 b
a—F%Z CEANCERLET, IRNTOETa—Az2HlLnwrur s 2diAte C a4 5T, 2070
7 L& Python €Y 2 — i) Y27 3NET,

BBy =20 (MFOHRD) import X Z2HIFIICZAF ¥ > L. import ENEY 2 — L Z2IFHED
Python "2 & (MAAAEI 2—VDHB) V—RAT 4L 7 bUDLELET, £L T Python TErh/-E
Va—DNA ra—F% Ca—F (marshal €Y 2 —LTa— RN+ 7Y =7 MIEHRTE B &L, &
BRiczo7a 7o ANTHOLDNTWAHARAAES 2 — LB FREENTHIRAXLRXAL FORET 7 4 VEIERK
LET, ZLTEKEN Ca—FE2ar 4L LT Python 4 X7V XDOED Y ZL, TR Y 7 b
ERLFEIL &5 WCEIET 2 BB ANA F Y ZTER L 5,

b5 A A, freeze 121E C 284 IRBETT, C ar 4 SRMBEE LEWERKSHD £3, Z20—2I3,
Thomas Heller ® py2exe (Windows #f) T3

http://www.py2exe.org

fiizl% Anthony Tuininga @ cx_ Freeze 2% D £3,
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2.1.4 Python 7OV S LDEODA—T A VIRV E—FPXAZAMILALFIEHD F
gh?

v, BEHES 4 TS VED 2RO ENDZT—T 4 VT AXA NI PEP 8 ¥ LTXELLINTVWET,

22 37

|
Euh

2.2.1 BEZTHICEDLH B DIC UnboundLocalError WHEB3DTITH ?

HHrEVTVWZa— 2, BEBROKREKDE Z0IRAXEIMZ 2 WS EE% L5 UnboundLocalError
PHIDIEZEI 2D LAFTHA,

ZDha—F:

>>> x = 10

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

>>> bar()

10

BEIEFETH, ZDa—F:

>>> x = 10
>>> def foo():
print(x)

x += 1

1% UnboundLocalError 1272 ) £3:

>>> foo()

Traceback (most recent call last):

UnboundLocalError: local variable 'x' referenced before assignment

I, HERA-TDORTEBIRAZITO L &, ZOEHEZORa—A 1Tl Ta =iz, oz
A—-FWRZHIFCHFTDOEBZR T BT, foo DREDOD x WHLWEZAALTWSEDT, 284 JiF
IhEa—INERTHZ2 TR L ET, ZOME. LD print (x) BHHL I TVRVE — I A ERE FR
LES LTHREZZI -2 D ET,

LEoflTid, 28—V THELEETEZ2ILTHDRI—-T 7 7EATEEZT:

>>> x = 10
>>> def foobar():
global x

(RDR=I12HiL)
& 13

22. 37

=1

il
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HIDR— % 5D E)

print(x)
. x += 1
>>> foobar ()
10

COWRMRES I (RAMICEETVWSE 7 72 4 Y AR Y ZAEROF 2 1358 > T) Hriz3EREftho 2 a—
TOLEBDEZZEZ LS ELTVWEDRE, tWH I ZHIHE 2 DITHETT:

>>> print(x)
11

F#gDZ e %, 2 A FEN/=A3— 7T nonlocal TREEZHES 2 THTEFT:

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

2.2.2 Python OO—AIL &7 O—NILEBDIL—ILIZFETIH ?

Python Ti&. BBOF DS UHrBIREINTORVWERKIIEERNIZ e — "L S ET, EROAKD Y Z 0T
EIEBUCRA IR RS, PRI Za— NV THELEFSEINRVRD, eI L THZ L ARINET,

BHIEH 3o EBLTLEID, DLEBXDZEMETEET, —A TR RAZINZZEEIC global #ERT 2 Z
T, BRILBRVEWERZBIT £ 3, A TE. 70— RBROMIC global BNERINTLE S L., global
S TIEDPDIZR>TLEVET, B M VEESRA Y KR—-bENLED 2 - VONEZZRT 2720027
O— ULESR LRTIUIRLRVDOTT, ZOEM X EEIERAERET 27200 global H5DEMX XD b
HERTT,

14 B2E 7073227 FAQ
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223 LT DOHTELBBETERINLSLARAN. BALEZETDIFLHEETIN?

for V=T %o T, PLFORLD T LXEER (DL BMELEY) T2 Lxd, flRE:

>>> squares = []
>>> for x in range(5):

squares.append(lambda: x**2)

IHT xx42 BFHEATE 5 DO FLXDV A MMELNE T, ZRSHERUIHLEZE &, TP 0. 1, 4, 9,
16 ZIRTEFHEITIND LNFTA, LOLEBRICRoTABLE, BT 16 BNiR->TL 2D0%ZHIZTATL & D

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

I x BT LRI > TOR—HANERTEBLAIMIDOR 2 =S TERINTVT, ZLAXBERINLL &
TRAMUHENTZE BT 7R END DRIV ET, V—TPRboLRETIEx1E 4 THD, o T,
ETOBEIE 4%%2 DFED 16 ZIRLE T, ZOI LTI x DEEZEZITAL I THALTE, 7 AXDKRDENY
DESRXELZDOPBETEET:

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

THEBT B7-D121F, e — LD x DEIIRIFELRWEDIZ, FAXIE o TOu— I NERIEERET
ZRERDHD FT:

>>> squares = []
>>> for x in range(5):

squares.append(lambda n=x: nx*2)

CZTC. n=x BHLWIAXIC L o TOR—HAER n ZERL. SLAXDERIND L ZIEHEXINRZDT,
N—TDZORERTD x LRILEEZF->TVET, ZHE. 1 DHDOZAX T n OfEIX 012D, 2 DHTIX
1. 3OoHTIE 2 UTHEE 2 R2ZEEZEKRLET, /o T, ZNFND T LXRIFSRELWEEZIRT L5127k
D% L7

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

COERS ARICFRERDDTIIRL., BEOBBICHEAINS Z L ICHERE LT XN,

15
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224 JO-NLEHZED2—I)LEATHETZICIFES LIESVLWWTTH?

—ODTUT T LADEY 2 — VIETHEREHLE T 2 EELRGFER. FlREY 2= (LIXLIE config % cfg &
MHEN2) 22 2 TF, BITREEY 2—AE2T7 TV r—2a YOITRTDEY 2 —WIA4 Y R—PLTLE
SV, TOEY 2 MEZF 7B ULRARTE LTHZE T, ZRENDES 2 —NVDRE—DDA VARV ARD
5DT, HEEI 2a—NA T2 MTHTI20hRIZERS SERICKMINE T, FlZIX:

config.py:

x =0 # Default wvalue of the 'z' configuration setting

mod.py:

import config

config.x = 1

main.py:

import config
import mod

print(config.x)

BB, FACHELS, EV2—A2FfHI320S 221, UL TFTHEAL URE—V2RETEZZLOEBRTD
HhHET,

225 EZa—J)LT import ZESED IR NTFZ0 71 X1 I FEATIH?
—f&HYIC from modulename import * Zffio TIIWIEH A, ZDXIITT S LA ¥ R—XDAFTZEMIIIGHR
S, linter WREROAHIZHER T2 LD X3,

EV2a—NMET 7 ANDRETA VR—PLTLEEY, ZHIZEkoTa— FAXREL T IMDEY 2 — LA
e, BV 2a— AR Ra—TICEEZNIZNE I NICEKDLRL LD ET, fTIT—2DA VR—b T 3L, E
Ja—DAYKR—TDBIMEEIRNPEZIZHRD 3D, TITEBDA Vo R— MNIT 2 L EHEOEBED L
AET,

RDFIETEY 2 —N% 4 Y R=-bFT20H5, ROEHEICRD X7
1. BHES £ 75V EY a2 —)L - ff] sys. os. getopt. re

2. Y —FX=F7 4 DF747F5YEY2—/)L (Python D site-packages 7 4 L 27 bV ICH 2D D) -
mx.DateTime, ZODB, PIL.Image, 7&¥

3. HEi CHRELEEY 2 —
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THIRZBOMEZ BT 272012, A VK= 2B IRAIBT I BEREZHH D 3, Gordon
McMillan 2 X#UX:

TEERZIIEM AT DEY 2 — D "import <module>" XD A ¥ R— + Zffio TVAUIRLRTT, =D
HOEY 2 —ADBBRAIDEY 2 =N b4HZHARL & 5 & LT ("from module import name”), &® A
YRRy TN H B EBRHTY, BRHIDEY 2 — VA DOHDEY 2 — %4 VK- T 2DIC
LT BEIDEY 2 — L OHFEIDHMATHEIC R > TWRWAR LT,

ZDRMTIE, Z2OHDEY 2 — AR —20BMOPTOAFLNTVWERHIE, FOA v AR— MIFFICEED
FIcBEET, 4 v E— MBI X, BPOEY 2 — VPt E5E T LTWT, Z2HDEY 2 —ItH
PHDA Y R—FETEET,

Ty P 7 —LMMREDET 2 —ADBHBZLZE. A VE—F 2y L ARLDOINCEDT Z L I RETT, =
DEFE. 77 ANDHEHETIEITRTDES 2—AEAL VR— 1+ FTEILIZTERVILS LAERA, ZOBE
F. WET23 79y 74— A WEDELZI—FTELWEY 2 — L2 VR— T B3I L2EILREWVWTT,

TERZBOMBE LT 720 T 2 — VO 22 2R Z S Lz Lcwnwk s, Buc A ¥ R— s 2BECE
ROFRLYDO—HARRAT—TIBLTLEEZN, ZOFEEIZLDAL VR DB 70T T L0BED LS ITHE
TENEZDPHFL RS TEVE ZICRITARNTY ., H2BHMOPTTOABEY 2 —ADHONLDIRSH, £ VK-
M ZDBBOPFIIBT I 2ZEZTH VT L LI, BB, BV 2—LZRAACREIDHENIIEY 2 — LD
L DR D 7= DICEMINC I D 2 2325, EEIEHICEY 2 — L2 FHARADDIZEFE HER, HEEROKEDa 2
MR THEAET, EYV 2 —NABRA-—TDOHANTER, ZOEY 2 —N1IFEZ 5 sys.modules 2 5F|H
TEATL &,

22,6 BEATIOT I FETT 72 MEDEBINZDTIH?

ZOEDNTWREILPLE TR T T ICMATEE T, ZOBEZEZTATLEE W

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

return mydict

BT Z OBBZENOH LR, mydict IZIE—2DEENDHD 3, “FHIHICIE foo() BHETESND L EIZ
mydict ICEHIDPS5—DDELEZ T TICH > TS DT, mydict ITEZDOHEERINHD £7,

OO LICE > T, 774V FDEIZHTAH L WA TS 27 bAMELNZ DI PRLBBETT, EidZ
SN FHA, 774N MEE., BB ERSIN Z2I—ELRFEREINE T, ZOflofEDLSIT. ZDA
TVl MHPEBRINTE ZOROBEBONTH LEEERDA 7Y =227 P 2SR ET,

EBORIC, B XXFFH, X7, None ¥, A I a2a—RTNEI T2 V25 b EHXNIGEHBHD £
Yh, fFE. VAP, VF5RA VARV AREDI 2 —RINEF TV 27 MIREDO D £ TT,

ZOWENS, Ta—XINRATIO7 v T 753V MEE L TEDRWT 0TS 2V IFERNVNTT, Kb

22, O7SH 17

=1

il
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DIZ. Nome %5 7 4L MAIZH, ZD55 X X7 None THBRHET, BIONETH LWL 2 | /#E% /2
DEDL B EIITLTLEXY, fIZIE, ZH5FE»TIT:

def foo(mydict={}):

Kb hiz:

def foo(mydict=None):
if mydict is Nome:

mydict = {} # create a new dict for local namespace

ZOWHEMNMERR Z b H D T, KEDID25E 21T BN D 2 & 2iTflib 2 —RIVREIEIE. BRI
CHENZ T AIXREHROEEZF vy v 2L, BUORUEIERE AL F v v P2 ShERZET L
WO HDTT, ZHUE "memoizing” LI, TD XS ICHEEINFTT:

# 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 wvalue
result = ... expensive computation ...
_cache[(argl, arg2)] = result # Store result in the cache

return result

F7 4V MEORDDIZ, HHEEEL /0 — AV EBBHEZE T, ZNUIFAORETT,

227 ATV IVNFTA—ERE—T— KNS XA— 2 @KL SEBANETICIZES LEESL
WTFH?
B 5 R — &) 2 MZEIBE * &+ FEET (specifier) THEDTEEW, 25 FHuL, MBEIHEX L

ELT, F—U—FolBefEL LTRLONET, AT, hoBRZHOHT e ZIZ x & +* 2o TZELLD
G EEE T

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

g(x, *args, **kwargs)
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2.2.8 REIHRFIBDEWZIETIN?

RE1% (parameter) FEABERICEN L2 LA TERIN DD L. EFIE (argument) FEEBRZIFOH T L =
WHEBICETEO Z 2 T, K5 IBEBEBZ TS Z e Ok 2 E5 BB EERLET, HlZIE UTok>S
REMERP Doz LT:

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

pass

foo. bar. kwargs 1% func DREIELTT, —/. func ZFEFHT L =ik, Hl 2

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

42, 314, somevar ¥ WO HEIZESIKTI,

229 B list'y ZEEIBL list 'x’ BEBEINZDTIH?

RDESa—FeEFE WL LET:

>>> x = []
>>>y =x

>>> y.append(10)
>>> y

[10]

>>> x

[10]

EO5LTy NOERDBMMN x DEELTLES DLEEMCES> b LNFER A,
ZD XD RFERICR D 2DO0FERBH D T

1) ZHriZ. BZA 7Y 227 V2SR T2 -004ICEBEE Ay = x T2 VALDavr—%
ED ERA - ZNE x BRI I2DLFACATY =7 v 2SI ZHLOER y 21ED £3, 2D, &
ZDE—2DF TV 27 (ZOBEV AN FITH-T, x &y DEADBZNESHLTHNEDTT,

2) VA ME mutable TS, WEZEEHKRZ, W5 LT,

append () FEOH LDH, 22 —XTNA 7227 FONED [1 5 [10] TEDLD EF, ZEMBFELCA T =
JrEBBLTVEDT, YHEL0ARTH- THEREINME [10] K7 7L ALET,

KOOI x A I 2a—XTNERATB L

>>> x =5 # ints are immutable
>>> y

X
>>> x

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

(RDR=I12%i )

N
N
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<
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HIDR— % 5D E)

>>> X

>>>y

COGEZHDED x £ y 3FoRKFALTEDD FHARL, THEEED immutable 7ZH 5T, x = x + 1
BEHD 5 DEZEELTVWIOTEDD FEHA; RODIHLVWA T =27 b (BE6) Z/FoT x ITKRALT
WET (DFD x BRI 2A T2 FHBEDDET), ZORADRTERLBIE 2 2047V =7 b (B
D6 L5 ERSTOVT, 2200ZEFZNLEZRLTVET (x EVEPL 6 2L TVE Ty Id 5 25
MUAEETT),

HBHHEE (722 212 y.append (10), y.sort () A7V 7 b2 EHT 52— T, AR LIEIMEE (2 21F
y =y + [10], sorted(y)) WH L WA TP =22 FZ{ED £3, Python TIE—&IC (ZLTEHES S 75V 04
TOF—RAT), TDXIR 200X TOHBICEODZRAEMT 272D, ATV 27 VEEETEXY v
FiZ None ZELEF, TFAbHd LBRENM-T y OEMOUSELET 205 DT y.sort() ¥ B
BIWHERFITT 2D None TL &I D5, RO T MIHHRICZHERZ 7 —%2EZ3TL x5,

L LRSS, FUHENPRZ LICRZ IR BVWE 3 2HEOHEN—2H D £3: BERAHETY, flE
+= FVAMEEBELE T, X TVPLEBIILEL FEA (a_list += [1, 2, 3] IF a_list.extend([1, 2,
3]1) YEILEKT, 2L T a_list ZZHEL T2, some_tuple += (1, 2, 3) ¥ some_int += 1 {IH LV
AT 27 PEAEDET),

Bz B L

o Ia2—RINRF TVl b (list, dict, set, F) 2o TWAIHA, bR EZONEEEETL5H 5
BOEELZH S Z ek, ZhESBL TV L TOEREZOENERZ KR53 TL & 5,

o A I a2—RITNEATI 2} (str, int, tuple, F) 2R o TV BIHFA. TNESWL TV ELTOEL
WBRICEZZBLTWATL £ 525, FoTVAELZH LWHEICERT 2HBEIZVWOTYHLVWA T =
FEIRL ET,

2ODEBMBFRCA 7Y 227 b 2B RLTWE0E 5 20H D 23U, is HEFPHAAARE id) X
\i‘j—o

2.2.10 HA5IBDHBEH (BREL) BEDELSICESTITH?

HifE & LT, Python TZ5BUIMRAIC Lo THESE T, RARA 7Y =27 PADOBRE(EL 2T T, B
HUTTEOHLECH 25 BADEICTA V7 REHD FRAL, ZRELZAEREIDD LA, ZOMRE
J27-DIBEOLDTESDHD $3,

1) #ROXTNVEIRT I LITL-T:
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def func2(a, b):

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

X, y = 'old-value', 99

x, y = func2(x, y)

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

W T W—FBER HIET T,

2) = AVEREF-T, ZAEAL Y RE—T7TRVWOT, #ERXNFEA,
3) Ia—KRITNIE (A VTV —RICEEARR) A7 =7 F2ETI LT
def funci(a):
af[0] = 'new-value' # 'a' references a mutable list
a1l = a[1] + 1 # changes a shared object
args = ['old-value', 99]
funcl(args)
print(args[0], args[1]) # output: new-value 100
4) BEINZEHHECET Ik T:
def func3(args):
args['a']l = 'new-value' # args is a mutable dictionary
args['b'] = args['b'] + 1 # change it in-place
args = {'a': 'old-value', 'b': 99}
func3(args)
print(args['a']l, args['b'])
5) £7203. 29 A4 VAR Y ARMEEFMT 5 2 21 ko T
class callByRef:
def __init__(self, **args):
for (key, value) in args.items():
setattr(self, key, value)
def func4(args):
args.a = 'new-value' # args s a mutable callByRef
args.b = args.b + 1 # change object in-place
args = callByRef(a='old-value', b=99)
func4 (args)
print(args.a, args.b)
22, O7SH 21
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DX RERMR BT A3EBIED - ICHENTL x5,
—HBDFRIE, BROBREEDLRXR I NVERT I 2T,
2.2.11 Python TEXBEHKISEDELSICOKDETH?

ZODHAEBRDDET: A A MINRa-T 25 FEE, MUOHLUAREA 70 = 7 b 25 AIETT, HIZIR,
axx+b DEZEIET 2 f(x) BEEIRT linear(a,b) ZEXELZVWELE T, A A PINZRa—T%FHS &

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

return result

T/ MEOHLAJREEA 7V =7 b &Rf#S &

class linear:

def __init__(self, a, b):
self.a, self.b = a, b

def __call__(self, x):

return self.a * x + self.b

EHE5DHAETH,

taxes = linear (0.3, 2)

Y 3iUX. taxes(10e6) == 0.3 * 10e6 + 2 L2 X5 RMUHLAREA 7V 27 F2ELNE T,

PP LAJREA 79 = 7 M 25 iiEE, D ULEL LD, DFPIa— PR B LV FEMBHD £, TY
D, MRZ o THCHLATREA 7Y =7 PAL TS 2ERAT v TE XS

class exponential(linear):
# __intt__ inherited
def __call__(self, x):
return self.a * (x ** self.b)

TP 27 NIV DD XY vy RIZIRER S TEET:

class counter:

value = 0

def set(self, x):

self.value = x

(Ko<= 1%i)
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HIDR— % 5D E)

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

Z 2T, inc(). dec(). reset) BRIV Y FEBMELETI2HBD IS5 FT0VET,

2.2.12 Python A 72z FEREDESICOAE-LFTH?

— A, L copy.copy() % copy.deepcopy() Z L T L& W, MITHAL—TZZLIIRD FEA
D, ZVTWIETEES,

bo LfliICaAY—TE24 7Y 22 b dBDET, FEICIE copyO) XY v FHHD £3:

newdict = olddict.copy()

ST VABFATAT Y TaAY—TE %3

new_1 = 1[:]

2213 ATV DAYy FREHRIZEDKSICRDITETH?

AP —EFRI TADA VAR YA x T, dir(x) BA VARV RABHL ZDI FATERINIXY v FRRE
MzaOeHAio7 V7 7 Xy MEV R MZIRELET,

2214 J-RFREDESICATZ I FDOBFIZRDOIFTZDTIN?

LT, 7Y 22 PEAYBIGRIZHF -2 0VDT, RDOF2 2213 TCEFERA, AEMICIE, fRAL TV E
ICHAHTIZRET 222 TT, def & class XBDREUTITH., ZOHEREIZa—FI7LTT, UToa— 2
ATAELXD:

>>> class A:

pass
>>> B = A
>>> a = B(Q)

(Ko<= 1%i)
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HIDR— % 5D E)

>>> b = a

>>> print(b)

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

<__main__.A object at 0x16D07CC>

BELL, TO7FRZBAHIBRDDET, TOTZFRAFIOOLENE SN T, 4 B 2 BELTHRURHEINE
ITH, ZNTHT7 7R A DA VARV AL LTHEEINZDTT, LAL. BFOLEDFE CMEICHBIATY
2P E. ZDAL VAR ADEFID a b b HRDBZZEETERVDTTY,

LT, a—RIZkoTHAHED FHizHoTWS | HZEETEDID XA, DREVPOILNENERa—F
ZEVTVADTRVED, HAHEZZEZHPV0HE LARVWEWS Z2IZRBTL & D,

comp.lang.python . Fredrik Lundh (X Z OREDEZ E LTEBES LWIKRZZLTINE L

LRI WO AR 5D L AU AHETT: 20 (7Y 22 V) BREZOAHES 5 Z LB TER
WL, ZHUZEEMETIEH D A — 2O/ LIFZN T2 2% M3 HE—DHEE, TRTOBEA
(#H1220) 2R (A 7V 22 1) BRI TV 2 0EML 2T,

""" Z LT, ZOHERRILOARTTH oA TV D, T AP E,L 72D LTHELLRVWTE
AN

2.2.15 AURERFIRIBEEBRINZDTITH?

71> <% Python TIXEEFTEH D F¥A, 2Oy > aryEZEZTLEI W

>>> "a" 4in l|bll, ngn

(False, 'a')

A =FHEEFTRARL, ROTEEF 20T, EORBROKXEFAU 5 ICFHlix £ 3

(nan in ”b”), ||a||

ZOTEHD FEA:

nau in (”b”, nau)

DX EXEBFET (= += KY) BALTT, ChbEEOMETTIEDH D AN, RALOML LT
I RTT,
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2216 C O " ZIHEBFLEMEHDIEIHD XTH?

BV, HOFF, MUIULTDO XS D %3

[on_true] if [expression] else [on_false]

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

ZOREXLHE A XNz 2.5 LIRTOAN— a VIBAL T, WA T2 572204 T 4 A 20— KN T L=

[expression] and [on_true] or [on_false]

L2L, TOA4 T4 FLZEETEDD A, on_true DT —IUEIATHZ L ZICHE--HERE252 52
ERBHHDFET, TITMhH, WOTH ... if ... else ... ERE[{HoZIE5PRWVTT,

2.2.17 Python THRL#EWI >S4 F—2ELLIFTEEITH?

W0, 2505 DI WTV, lambda OHIZ lambda 234 A P ¥R TWE T, Ulf Bartelt X2 TFTD 32D
% HT L mEw:

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 Fibonacct 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 y,
Iu=Iu,Io=Io,Ru=Ru,Ro=Ro,Sy=Sy,L=lambda yc,Iu=Iu,Ilo=Io,Ru=Ru,Ro=Ro,i=IM,
Sx=8x,Sy=Sy:reduce(lambda x,y:x+y,map(lambda x,xc=Ru,yc=yc,Ru=Ru,Ro=Ro,
i=i,8x=8x,F=lambda xc,yc,x,y,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,y,k,f) :chr(
64+F (Ru+x* (Ro-Ru) /Sx,yc,0,0,1)) ,range(Sx))) :L(Iut+y*(Io-Iu)/Sy) ,range(Sy
NN-2.1, 0.7, -1.2, 1.2, 30, 80, 24))

# \__ / o\___ / / |__ lines on screen

# 4 /4 / | columns on screen

# / / | mazimum of "iterations"
# / |l range on Y aris

# e range on T azis
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2.2.18 BHOD3IKU X M BB RSy (/) BAEERLETH ?

BIBORGIEICH 2R v ald, ZREVENCD 2RGIBBINMEDARGTIEMTH 2 Z e 2R L £7, MEDARK
SRR, TR 2 AR R R VRGBT, MEDAIRE BUZ 32T 2 BB LicBWwT, E5 18
Z OB ICHE D WTRG BUS T s E 5, BlZIE pow() EMVED ARG IEEZ I ITET, ZOF
Fa XY MIXRDLIITRDET:

>>> help(pow)

Help on built-in function pow in module builtins:

pow(x, y, z=None, /)
Equivalent to x**y (with two arguments) or x**y 7% z (with three arguments)

Some types, such as ints, are able to use a more efficient algorithm when

invoked using the three argument form.

ZDFIBVAMDERBIZRAT v ald, 203 DDRGIBETHNESIBDOATHZ L E2EKRLE T, Lizdos
T, pow() ZF—T— F5|H &Moo TR TS — 12k D 7.

>>> pow(x=3, y=4)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: pow() takes no keyword arguments

AR FEOPER AT, T RF 2 XY MR T, Python DERZHEXTHRNWI ICERLTLEE W, L
7L PEP 570 iIZBWT, Python TOED ARG I BOEXDBEDIRENTVET,

2.3 B X=F5
2.3.1 +REBCN\ERZIBETBICIFES LIESVWWTTH?

JNERZIET 21203, JUERTOMEDIIHIC 0 & 70" (MXFERFART) ZMATLEZEI W, AR &
B 7a? 1IGERT D 7107 (HERTD78”) Z2IRAT 212, 2547 o TS

>>> a = 0010
>>> a
8

FERD T, 2 T/NERTOMEDEEIC 0 & "x” (NLFEREKLT) ZMATL XV, 75
I FTHORLFTHIHRETEET, 72z 21, Python £ &7V X T:

>>> a = 0Oxab

>>> a

(KDR=I12%i<)
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HIDR— % 5D E)

165

>>> b = 0XB2
>>> b

178

2.3.2 ¥ -22 // 10 i3 -3 BETOTIN?

i% 2 RS TH-TELVWI L IRESVWTVEY, ZRCMATUTOIS B LEVWET S L:

i=@G/ 3P *j+EKJI

BEGREIIRERT I ET, Citd CO—EEDPH-T, i % j i LRAUL/FEERO LT // ]
PADTVET,

i % 3 jOBEORICIIEBIKIZEALHEVERA, j BIERS, L ZAMFVET, ZOFEELIRNTODE
Byl % jiE>= 0 LRBTHENTT, KiEtds 10 RKizfE L TW s, 20 200 RERAATIEATRFT L £ 5 2% -190
% 12 == 2 R 2 DPMEFITT, -190 % 12 == -10 [TWAN TRV AT TS,

2.3.3 XFHERICEBRTBICIIES LIEESLWTTH ?

BRONCERT 5120F, HARAAD int() Ba A 57X &2FoTLEEW, FHlZIE, int('144') == 144 T
T, [FRRIC, float ) WXIFEVIMIUGRICEIR L £5, BIZIE. float('144') == 144.0 T,

T7 AT IOH 32 HERE LTHRT 20T, int('0144') == 144 X int('0x144') X
ValueError %% L %3, int(string, base) IA4 7> a VOE 5% L > TEFTOELITL £75,
D% D int('0x144', 16) == 324 T, B 0 LIEESINLGE. ZDEUX Python ORHEIC X - THER
INFE T, SFEIED 00 725/ ERKT, 0x RO TNERERLET,

XN BUCERT 2720 D7D eval ) ZEHBENTL XV, eval () FFHSEVWTT L, €F2V 74 L
DIVRIZHHYET, RODOLNBRVEWEHZHRD X 5 7% Python ORXZEZ S T E5ABVE0BHNERA.
2R, BRIZDR—LT 4 V7 MY EHEET S __import__('os').system("rm -rf $HOME") ZEZ S5 T3
AN B B HINEE Ao

eval() IZHE% Python ORX & LTINS 2L H D £5, 2 oflZiX, eval('09") FHX= I I L
%9, Python 1& (0 U0) HEEE 0 THHTIZE S RVDSTT,

2.3. BXF3) 27
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2.3.4 BeXFCERTBICIZES LEESVWWTTH?

BIZIE, 144 2 WS8R 144 2 WS SIFFNCEF L e b, #lARAOa Y 2 b5 7 & str() ZffioTK
72E W, TERR GERNZ L7z AUE, MHAAARBEED hex() R oct () 2o TL 72XV, FDIAATE 7 + —
~v MEREMES 725, f-strings & formatstrings DHiZ S L T 72& W, iz, "{:04d}" . format (144)
¥ '0144" 127D, "{:.3f}".format(1.0/3.0) i '0.333' IZiXH FF,

235 XFWNeA T L—RCEETBICIFES LIESWLWWTTH?

XFHNEA I 2 =R TNIRDT, ZRUITELEEA, FREDHE. AL TR WERIOE D & BHHIIHT LW
BT ANETT, L2L. Unicode T— X% A VL —AREETELZA 7Y 27 PR ER S, array
EY2—AD io.Stringl0 A7V =7 FEHLTLZE W

>>> import io

>>> s = "Hello, world"
>>> sio = io.StringI0(s)
>>> sio.getvalue()
'Hello, world'

>>> sio.seek(7)

7

>>> sio.write("there!")
6

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

>>> import array

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

array('u', 'Hello, world')
>>> al0] = 'y’

>>> print(a)

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

'yello, world'

2.3.6 B AV Y RZERDICXFHZFESICIFES LEESVWWTTH ?

Bex7 2=y 0hHY %7,

o —HEVVLDIX, XFHNEBBICHICXEEFHEEZMHS LTI, 2727 =y 7D—HFOM X, XFHIH
BROZHTEF CRERRZ NI TS, TDOHER case BEE LI 2L — T30 —FDTI7=v
THHh T3
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def a():

pass

def b():

pass

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

dispatch[get_input()]1() # Note trailing parens to call function

THAA BB D getattr () Z2fl 5 J7k:

import foo

getattr(foo, 'bar')()

7B, getattr() 37 7R, VIR VARV RA, BV a—ARYE, CARF TV MTHEZET,

ZHUIEHES £ 75 TR ME M ELALTVEST, 2D X1

class Foo:
def do_foo(self):

def do_bar(self):

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

£0

locals() % eval() % {# o TR Z D 251k

def myFunc():
print("hello")

fname = "myFunc"

f = locals() [fname]
£0O

f = eval(fname)

£0O

J—b:eval() OEFITEVWLERTTS, & LHARLEDPFINDONEZHNINSE T R, £E
DRIBZERITEND LT 2 XTI EHET AP VD0 HNERA,

2.3.
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2.3.7 XEHH SBBOBATEMO < Perl O chomp() IKHEST3HDIEBD ETH?

S.rstrip("\r\n") 2o TXFH| S Ofn SMDEENFZID R e TR TOITAREL S ZH D FR<
TEMNTEET, X 8 BEEITEZER L, BIRICZTEDH 2 L &, ZOITXRTOZETHID FRIANET:

>>> lines = ("line 1 \r\n"
"\I'\Il"
n\r\nu)

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

'line 1 '

CAURBENIC —EIC—1T T O T ¥ A P RHALVIFICOABDOINZ DT, S.rstrip) 2 ZOHETHES £ 5 %
CVEXT,

2.3.8 scanf() * sscanf() LEIFLDHDIFHDETH ?

FDEORbDIIHH EHA,

IR AR T, 2L OHBER—FMHHLRGEZ. XFHA T 227 bD split() XYV v RTITZZEANF
TRYILNHERIZH . HEROXFH% int() % float() THUEICENLIT 2 Z 2 T, split() IKIFA4 7
Taryd "sep” ZRDIH D, ATICEEAXTFLHNORXYID 2o Tnd & ZIMHEFTT,

b o L EMEI AR E L2 s, C D sscanf() & D ERKRFOAREFTIT L, 2L IZHEWT WY
N

2.3.9 ’'UnicodeDecodeError’ ¥ ’'UnicodeEncodeError’ (S WS EKRTTH ?

unicode-howto ZZfR L T FX W,

2.4 tge
241 FOYSLNEBTEET, L5 LASESRDETH?

ZhUE, BRI UWRET T, 9. BICEDIIICEATBLWTHRLWVWI 2 Z ZIEITES:
o EREDMEMIX Python EEIC X o TEDD 3, 2D FAQ Tld CPython WERZTETET,

o RBMMNIARL—T 4 VI TRAT AL TEDLD ZF T, KT, [/O R ALF ALy FICBLTIEHE
%"’C\‘ j—o

o HWIZ, I—FORBILEWHD S B TR I LDKRy FARY bEEDIFZRNETT (profile £V a—
NEZRLTLIZEWV),
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« RYFR—IRZV T EEL LT, UBEHTOMREERCBDELEET (tineit TV 2 —LE B
LTLEEW),

o VB ENI2RE(LICENZY Ly v a VORBEMRETRIIC, (2=y TR MR ZOMOFEIET) a—
RANL Yy O% EIF2 2 B #HERLF T,
LIXE->TH, Python a— FEEHILT2FEELZSIADD T, 22 TlE. MERMEEDOL LY DA
K ETOEWED D BT, —RNRAFHEZRLET:

o I— FHRIZHIDWERELOEIEZIZSE IS5 F5LD D, 7TV Xazmdil ((@3@# 713y
RALICER) T2I1E50, RELAG2ELerndHD %7,

o JEYIR T — ZMHEERE - T 72E W, bltin-types % collections ZFHNTL X W,

o [MIDETEDDHEABRRIEHES A 757 VIChHbRE, B THEALZRHARBIDBZELDIES B,
FEXNC L WEE A ERAD) BZHLHEVWTT, ZUPHAAAERD 2FOIRED L 512 C TE I N
bOROLREBEIHTT, AR, YV—1F21F, &7F list.sort() #AAHRY v ¥ sorted() B
BafioTLZEW (. PREEICEERENI, sortinghowto ZZIRL TLZE W),

o MH(IZ, EEIDICLABT, A VR TV XDIEEEHERLT IR E T, ZOREED XM, REINBIE
XEOBIDERIRZE, 707 A0EBL RoTLEVE T, BEZMRIL. FRSHA VR XY v R
DHTEIZ D (ZHIHACL XHEL LET) B SARETT,

pure Python 12 TE3RFUEL 225, FICEDDHDY —AnH b 3, HlZiE, Cython I&. Python a—
FOLTPICEE LIR%E CHHRICa Y 4t L, 2Oy b7+ —LATHZET, Cython i&, 2284
N (CEEOHET /) 7= ay) ZFHL, a—- FOMREREICELLES, C Fur oIV ICHEVH S
5. B4 T write a C extension module Z ¥ » T& %3,

BE:

ST F =< VA tips Do T3S wiki DR—,

242 ZLOXFHNZHEETADICRODIENRFEIIATIN?
str BEU bytes A7V 227 MEA 22— X TNEDT, ZLOXFHNDHEERIEE T ICH LVWA T 22 b
ZAER L. ZIEPENTT, —BIVIC, 2ROETRBO 2 X MIXFHORZ O ZFICHHIL £3,

Z D str A7V 27 FEBEBMITZDICBETTODA T4 AL, TRTEYZMNIRE L THhLHREI
str.join() ZMUHT I L TY:

chunks = []
for s in my_strings:
chunks . append(s)

result = ''.join(chunks)

(fthopE & BRI 4 7 4 A+ 213, i0.Stringl0 25 Z & TY)
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Z<Dbytes ATV =7 M EBETI3DIBTITODA T 44 LI bytearray A 7V =7 b A YT L — A
A (+= HET) TIRTS 2T

result = bytearray()
for b in my_bytes_objects:

result += b

25 S—HYZ (ZFIN/URL)
251 7). VAMEDEBIFLEDLSICTBIDTIH?
BlaYR 77 & tuple(seq) IFITARNTOY—F VR (EBIZE. IXRXTOAT7I770) ZRUCEE, FUEFO

BRI MVITERL %5,

il Z4E, tuple([1, 2, 31) & (1, 2, 3) 25X, tuple('abc') X ("a', 'b', 'c") 25X %3, 51840
RTINS, AC—ZELFTEIRDA TV =27 P ZDBDERETDT, H254 7V =7 FHRICE Tk T
WEDEEIFTRVWDR S, tuple() ZMERDPFETT,

Bay 277K list(seq) BIRTOI =T Y RAHEZWEA T 7 7NVEELER, FLIEFOY A MIEHL
F3, Bz, list((1, 2, 3)) X [1, 2, 3] #5 %, list('abc') i ['a', 'b', '¢c'] 252 %7, 5l
BHBV A5, seql:] RAMICa—2ED 5,

25.2 BEORZFIZATITH?

Python O —4o Y AR IEDH L HDITA 77 RENET, EOKTE, 0 BRHMIDA > 727 A, 15 2 %H
DAYT A, DTS RAMETT, BDA VTR TR, -1 BPREDA VTV R, -2 BEREH,IS 2 HFHDOA V77
A, LITHFHTT, seql-n] & seq[len(seq)-n] LR ULZEEZITLIHEE W,

HDA YT RA%MES e BN enHY 53, BIZIE, S[:-1]1 BXFINOREUNDTRTOXFE2RKT D
T, XFHNDOREOSEATZMDFRL & S IEF T,

253 =4 REHFBICATL—LrFTBICIFES LIEESVLVWTTH?

Python 2.4 TBIM X417z reversed() ZfioTLZ& W

for x in reversed(sequence):

# do something with x ...

ZHFTEDS =T 2B WL5DTIERL, HlHOH L VwWav—%2E-TA 7L —bEIEET,

Python 2.3 TlX, ERA 74 A EHNET
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for x in sequencel[::-1]:

# do something with x ...

254 VZAFHSERZMOFRESICIFESLEITN?

Python Cookbook DEWVEIMICE K DHENDH 2D TR L TLIZE W
https://code.activestate.com/recipes/52560/

VA M2 OERZTHORVDRS, Y=LK ETY R ORI OREZETEHRN, RO XS ICEEZHIFRL
TLZE W

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]

VA PDITRTOHEEDEEDOF - LTER S (DF D TRTDEEN hashable) 86, BZHL TDIEHH
HWTF

mylist = list(set(mylist))

YR M2ESIIERTZ e 2 CEHIZIRD EIPNEDT, 2V X FREEHIRNVWOTY,

2.5.5 Python TEHZ{EBICIFES LEIH?

VA RMZoTLZEW:

["thiS", 1’ "iS”, "an", "array"]

U 2+ ORFHEFERIE C % Pascal DEFI LR T TS, KEREWIE, Python DV R MIZLDERZHDA T
Dz EEDBIETT,

array €Y 2 —VICHEE SN2 HRICKB T A 2E2 720D XY v FBRHDETH, VAPID B A
YT ADENTT . 7. Numeric JERZ DTS, B4 2Kz OBV LEEIERS N TV T,

Lisp AXROEREY A b 2/F2DI12, ATV EffoTar Xl b TIal—MTEET:
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lisp_list = ("like", ("this", ("example", None) ) )

S2—RITNBRBEDRDHZRO, XTNVTIFRVAMEHVEL & 5.lisp D car IZH 7% b DA 1lisp_list[0]
T, cdr ICH/2 b DA lisp_list[1] TT, AYKHELLHEFETE S & ZLAMNIZ AT LRV TLZ X W,
72TV, ZHUZ Python DU X F2fES X b IEFITENTT RS,

2.5.6 ZXRTDIV A ZEBICIRES LETH?

CDESCLTERTLOBINZIES S E LT LE 2RI eRHHTL & D

>>> A = [[None] * 2] * 3

INZRRLI e JWEMEREZSICRAET:

>>> A

[[None, None], [None, None], [None, Nonel]

L LEZRAT 2 & ZDEPEBOGIMIHEATLEVET:

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

U, *x Bffio2 ) A NOE-NP Y —EES T, BHETEI AT 27 bAOBRBEIES 126 TT, 20D
*3 PRI 2OFACVANADSBEEDL YA NEED T, —2DFNIHNT 2EHFIZ TN TOFNCTHNFE T,
INDWEATERTHZZ23FTHROTL &9,

BT ITHOHEL, BUIWCEALEEZDV A NEED, Z00oH LA EoV AN TERZFNOEZEEZED TH
2T

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

CHIIRE2DERRZZVANIDZELVAMZERLET, VA MAEKRLDHZET:

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

HDWVE, ATHT = 2R L T AIEEZHHA T2 2 TEEF; NumPy d LA TVWET,

34 B2E 7073227 FAQ



http://www.numpy.org/

Python Frequently Asked Questions, 'J1)—2X 3.7.17

25.7 ATV bDI—T D RITRXY Y RZBERTBICIZES LETH?

YA MAERILEZFH->TLZE W0

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

2.5.8 BEMEIFETNBZDIC a_tuple[i] += ['item’] FFNZELETEZIDTIH?
Zhud, BERAHEE T KA BEETZ, tw5HEHEL, Python TORZEA 7Y =27 e ALEF TV =27 O
BWHHASDOX > TEZZDTT,

COEMERINC, AEF TV 27 P REETZRILOERIC, BERAHEEFAEA SN - ECHEATEE
T, Bl LT list & += Z2FWE T,

RDEIWZE N LET:

>>> a_tuple = (1, 2)
>>> a_tuple[0] += 1

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

BIADEE N HEIZAS2TT: 123 (1) ZHEF A7 =27 b a_tuple[0] IXIA SN, #WROA TV =2
b2 AVEREINET, FAREMAER 2 227V 0% 0 BRICKALI S e L i, =5 -8 ELET., &¥
B, RINVOBEENAZIETPIFEZ SN NRETT,

ZDEIREHEEBEOL., BERAIZVEZVWRD LS LRI R LTVET:

>>> result = a_tuple[0] + 1
>>> a_tuple[0] = result

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

R INEAEZD T, HINEEAE LTV DEZERIEORAER T D TT,

RDEHITE N LET:

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

TypeError: 'tuple' object does not support item assignment

COFBMNTIED x o LEEZETH, bobBIREZILIE, T7-DDHo LTHELBEIDBALHVTWVS,
WV EFETT:
25, =T YR (ZTIL/IVAR) 35
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>>> a_tuple[0]

['foo', 'item']

REZNHRE Z0EHNZDIIE, KD 2 fiEH>TWERERH D T, (a) A7V =2 M __iadd__ FF
TEX Y v RPEEIN TV ERGE, IR += ETEINZ L 222, 2D DEIMRASCTH
bET; (b) VA MTIE, __iadd__ 1X extend OMUH L L HfHT, VA MERLET, ZAREHT, VX
FTl& += X 1list.extend @ "WEFL” 72 B0 72DTL

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

[1]

ZAUIR k FEfT T

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

a_ list DELTWA T Y =7 MIEHIN, BEFHINTA T 27 PADKRA Y RIFHE a_list ITRAZH
T3, RALTWBEDIE, a_list EFRITETIH L TWEFRLA T 227 bADKRA > XD T, RAIRKH
WIS LT0iRnwo T, RALBEBKREEEZTVWE S,

PWoT, EDRXRINADHFITIE, ROLFLZeHRETVET:

>>> result = a_tuple[0].__iadd__(['item'])
>>> a_tuple[0] = result

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

__iadd__ EBTIL. U R MIWEEE (extend) T FEFTDS, result 2% a_tuple[0] DBLICHELTWA ATV 2
PERUCA T2 FEIELTOWRELTH, X NVIEFERDT, ZORBORAEREIIZI— D ET,

2.5.9 BMAEY —FHLIEVOTTH. Python T aDIIYEHRIITETEIH?

Perl 23 2 =7 1 ® Randal Schwartz DIfE T3 D77 =y 7id, VA IOEHEE, TNETNOEEZZD
[y — ME) WIS 2 X P Y v 712k oTY—FLET, Python Tid. list.sort() XY v FIZ key 515
o T XV

Isorted = L[:]
Isorted.sort(key=lambda s: int(s[10:15]))
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25.10 YR FZRDIURXFDEICE>TY—FFTBICIFESLETH?

TODATL—RERBEDDETERINLDATL—RIILTH S, DEREZELEATLEIWN,

>>> 1list1l = ["what", "I'm", "sorting", "by"]

>>> 1ist2 = ["something", "else", "to", "sort"]

>>> pairs = zip(listl, list2)

>>> pairs = sorted(pairs)

>>> pairs

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

>>> result

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

REZEDEBEDRIDR D J7i3:

>>> result = []

>>> for p in pairs: result.append(p[1])

ZHDIFIBFHmMARTVE, HEDY A MHERTLE TR 220z Rsrdb LhEEA, LrL, ZHZ
B 2 b TIRIEE EOR A A D £ 5, RETL 5 5%, 5. append() BEIXAE ) 25D 4T T
ERHH, ZNEETZ72D1I2HEE ko2 TRLTVWETE, ZNTHEII SN2 2H 2D T, 4 LK
B35 DTT, ZDOHIZ, "result.append” \ZIZEHEHRRIRFHIHET, =2HIZ, ZNSTRTOEEE
SRENDH B THREPELTLEVET,

26 ATk

2.6.1 yZRIFATTH?

77 A3, class XOFETTERINZFEHRBRA T 27 b T VIRF T2V VEIA VARV AKX TS =
FEERT 27D T T L— e LTEDAL, H2 7 —FBNIRFE DT — & (attribute/J@M) L a—F (XY v
F) OWi7ZMNE L TVWE T,

LW 5 2% =2l ooz 52 (HiLwr 7 RADRIKZ S A MENET) IKHESWTEZ e dTEF
T, ZOHLWI T RIF, HEES FIADPLEMEEAY Yy FEMHEALE T, ZAUTED. A7V =7 FETILEHK
THBANTEHTEE T, XA =Ry ZANDOEARNZ T 7 ¥ 2243 2 — Y72 Mailbox 7 7 A% fE- T,
ZRDPHVAVWAREEED R =LKy 7 ZADFEREW|S MboxMailbox, MaildirMailbox, OutlookMailbox O
EOBY T I REENZDTT,
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2.6.2 XYy Re@ETIN?

AV RiE, A7V 27 b x PFOBET, #% x.name(arguments...) & LTHEUIHEINZDDTT, XYV v
FiEZ7 7 RAEROHT T LTERSINET:

class C:
def meth(self, arg):

return arg * 2 + self.attribute

2.6.3 self &iIfATIH ?

self 13 XY v ROE—FEITIBENZIOT LN AFNCTEEH A, meth(self, a, b, c) £ LTERINX
Vv R, FOEBDBLRINEZZFIADA VAR YA x IZH LT x.meth(a, b, c) £ LTHIHIAET,
UHEN=XY v FlE, meth(x, a, b, c) DFEENZdDELEZF T,

BEXYV Y FOEZPHUHLICEWT self’ ZBARLATNELESBVDTIN? BBRLTIZI W,

264 34TV ERASNTISAREDY T ISADA VAR ATH B H%ZH
NBICIFESLETH?

vl b A VB% isinstance(obj, cls) Zffio T 72X W, 75 AD X F L% 5 X T isinstance(obj,
(classl, class2, ...)) DES3RXTNIE $2F 7527 " PEEOBDISADA TS =2 NV THED%E
FARLNET L. isinstance(obj, str) X isinstance(obj, (int, float, complex)) D X HIZF U,
Python DL A YBIDFA TV 27 F THEIDDIFANLNE T,

B, KEfmo7ra 7o ATk, isinstance() 2L —H —FED I J RAIMEDEIRETED Y FVA, 77
2B THFET 2 X2, BYIRA 7Y 27 MEARAZA VML, BEDIRSEWE D ML T B2 52D R
Vy REERTZIDTHoT, ATV DI FRAEBRARTED I S ARXIGLTES 22T 35DTRD
DEEA, BIZIX, M2z T 28808 H-7- LT

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

Eh w7y Fao—FIE, search() XV Y FEIRTDOIZ FJRICERL T, ZheRMUOETZ 2 TY:

class Mailbox:
def search(self):

# code to search a mailboz

(KDR=D12% <)
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HIDR— % 5D E)

class Document:
def search(self):

# code to search a document

obj.search()

2.6.5 ZELIFATIHL?

Zi# (delegation) X1, A7 =2 MEAIDT 7=y 7 (FHA Y REX =2 b IFINS) O—DTF, A7V =
JhxDBHoT, ZORXAY Y KOS BE—DDIRLZBOELEZTLVWELEL XD, HILWLWI IRAEMERL. &
ZAIZ0AY y FREFZHULSELL, IOTRXTORXY v F2 x ODMETHXY v FIZERET LW 7 2%
E £ 9,

Python 70277 <I3fHICKREERETEFE T, HIZIE UTDIZ F7RIE, 774 VD LI IIRZFVRN ST
NTDOXFERLFICEWRT 27 5 A2 RELET:

class UpperQOut:

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.

BB, —RINCEBI V) v F 1R OB T, BENKEINIRIIFFTALINZREL RIS, 2D TR
12 __setattr__() XY v FEERTZVLENRD D, ZHUEHOOEESNLETT, __setattr__ () DFEAMN
REEIBBLZUTO LS IR D FT:

class X:

def __setattr__(self, name, value):

self. dict__[name] = value

70TV, setattr__ () FEHE self. dict _ RZHE LT, ERFEREZEZ T2 R0 - WL RIREER
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F3a L5 LRI b A,

26.6 EEIVSATERENIXAV Y RZE., EDIFREF—N—F1RLEREI SIS
HUOHTICIFES LETH?

HHAIABD super ) BB ZM > T2 W

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

3.0 UATDON=Y a Y CIHRARA NI 5 A% 5 TW5725: class Derived(Base): ... DX I7RT T RER
T. Base.meth(self, arguments...) & 3 4L, Base (%7213 Base DEJES 7 X) TEFEEI N7 meth() X
Yy FEIFCHEES, 2T, Base.meth IFHHHESNTWARWVWXY v FRDT, self 5IZETHEND D
£7,

2.6.7 EEIVSADAFZEZARTVWI—FZEICIRES LEFTH?

BESZ ZADTA Y7 R (alias) ZEFRL. FBICZNCALHDOEES 7 2A2RALTENTHL, 77 AEROH
TEDIAVTRZES v vordb LA ERA, £ THUITA VT RICKRAT 2EEZEZR DI THAET. b
BAZ, ZOFRMEAT 2HES 7 A2EINGRT Ve & flZIEHEZ2 )Y — R k> GEU LW SRy
WHEFRTE, Hi:

BaseAlias = <real base class>

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

2.6.8 BRI SRAT—ERENBEISAXAY v FZEBICIBES LETH?

(C++ =% Java OFEKRT) #lYR T — X IR XY v FH Python THR— S TVWET,

IR T — 2 2 E 21203, BC 7 J RABEHZER L TLREZI WV, ZOBMHCH LWEZRAT 2123, AAT2
27 A% EWIRT 2B H D 5

class C:

count = 0 # number of times C.__init__ called

def __init__(self):

KDR=1%i <)
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HIDR— % 5D E)

C.count = C.count + 1

def getcount(self):

return C.count # or return self.count

cZDHDR c.__class__ 25 CIRIWEZAZABERBERE LD I RICXoTAH—N=F 4 FINRWVIERD,
c.count b isinstance(c, C) THEZITNTD c IZHNFT 2 C.count S F3,

HEE: CDOXY vy RNTIX, self.count = 42 D X5 BRMRA self HEDEEIZ "count” ¥ W I ZETDHT L
STHFRBVA VAR RAEEDET, 77 ADEHNZ T —XDBEFMIZIE, XV v FNTHE20E0Z0rH5
T, WO IRE/ELRITINERD FHA:

C.count = 314

B Y v ROMEZ 9

class C:
@staticmethod
def static(argl, arg2, arg3):

# No 'self' parameter!

UL, BIUXY Yy FOMREEZ S o LR TEIE, BICED 2 — L L\VEEEFS 22T

def getcount():

return C.count

EV 2BV —D2DI FAEERT DL (HBWVIE7 T AMMZ A ICEEZE2 X 512) a— P2
RENTWBERS, TNTRERD TEMENTEET,

2.6.9 Python TAYRARSU% (RAV Y R) EF—N—O—RFTBICEES5LESLLT
THh?

ZOBMDEZIEXTINRNTOXY v RIZOWTEADZETTH, TOHEMIZWZWIIT OEDSRY & T
EREICIR

C++ Tl TOE ICETET

class C {
C(O) { cout << "No arguments\n"; }
C(int i) { cout << "Argument is " << i << "\n"; }
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Python TiZ, —2DaAYAMF 7 XTT 7 4 D5 ZEM - TIRTDHEIINIET 5 & 5 1FDRIFIUIR
DERA, BlZIR:

class C:
def __init__(self, i=None):
if i is None:
print("No arguments")
else:

print ("Argument is", i)

INTRBICHFEMEZEZFEAD, EHLZT2ITENTT,

REINWEZNZ58D ) R P EERTIE, flzE

def __init__(self, *args):

CNERLRDIHRTRTORXY v RERTHZ T,

2.6.10 __spam ZfEH S5 £ L7=5 _SomeClassName__spam "5 TS5 —hHTF LT

I Y R =R AT PO W ERHHE, 7 TRADT T4 RX= s REKE, 7 <> 7L 2w BiliroR)
ROWVWWHETERLET, __spam D X3 RERX EHIC O E, REICBLHoTH—DD7 X —Ra7

DH3) DFTNTOHATIX, classname DIETHD 7 VX —2a 7 #TXTHIRLEHED 2 7 24 L TR,
_classname__spam D X KX F L TEBEZ LN F T,

ZHETIAR—PITHEILEZHFATE2HDTIEDD EVA, ZNTHHEHD L —F D 7 classname  spam”
BHICHEEY 72 ATEEZT L, FT5AR—MRERIIA TV 227 D __dict__ 5 RAET, %< D Python
TR IvEbEDLETTAR- TN RERLGEFB LB T A,

26.11 ISR __del__ XAVyFZERLTVWBDTIH. 7TV bZHIRRLIEE
ICHHENEE Ao

WL ODREERDH D £5,

del I TLD _del ) ZFECHT LB ERA - CHREEMICA T2 7 FOSBIT L M E2RST
HDT, ATV IRERCKR-72FI12 __del () BFEFHINZE T,

T RREEMNERY V7 (FOZNZNLBOSRERD, BlOZNZNALFOY X M eROY Y —RY) 28T
Ba. ZOZRA Y Y MIRLT 03D F¥A. K4, Python A2 D LS BV A 72T 271a) X
LEFETLETD, T —ZEEANDSBELLL BoTHIrLIDIR=I LI ZPETEINE T TV 5KEHE
B2 2E0H LAKRNWDT, __del__(O) XV vy FETEHERTHITERVWE A I VI THRUEHEAE 2D LK
BA, ZHIMBEZHEHL LS T2 L ZITMETT, HIBVWILIZ, A7V 7 b D __del__() AV v F
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DFATENBIEFIFERTY . ge.collect ) ZEENL TR ZHHIT 2 B TEEITH, A 7P =7 bIRL
THINS MRV E S BALITHRNRIGES BDET .

RSB a L 7 Z0H 2230V Z,. 7722 M2 close() XYV y FEHRMICERL. Kb 50DT
HIEPHEZ L5 CTEZ2DIEVNWI TS, close() XAV F2FS52, 747927 v 2SLTWEEN
FPEROBRTEST, _del (O ZEBEMOHIZWTLEZEX W - del () X close() ZFEFHITTL x5 L.

close() ZABHRUTA 7Y =27 M L TEBEIFZNTH VW EBRIEEINTVWETL & 5,

TR R ZEET 2 D TR, weakref €Y 2 —A%2flioT, ZRAV Y 2P T ILBRLATI =27 F2R
FTIETE, FIZIEY V) —MEE, Bl (BERS ) BICEBREf S NETT,

BRBRIZ, __del__O XYV v RSN EREXIEIGE, BEDAXA v - sys.stderr TEXZENF T,

2.6.12 525NV FADINTDA VARV ZAD) AR ZRBBICIZES LEFTH?

Python &7 7 2 (RENL FA V) DFRTDA YRRV A%TEDERA, 7 F7RADAVYA I 7 RIZENE
DAL VAR ANDFHSBBDOY Z FZ2ELEEZZ L TIRTDAL VARV ARELELNET,

2.6.13 &t id() DFERIF—BTHBVLSICRZBZDTIN?

FAAABD idO W, A7V =27 bPEFEL TV EMIE—ER Z e PRI N TV A BHELR L £3, CPython
T, ZRUIA TV 27 FDXEV 7 RLRABRDT, A7V =227 bBXEY2HHIRI MK, RISH L 4K
ENA T2 PEXRY DR UHMCA BV EBEZHRENATVEZ D, LELITESZES, ZOHRLEX
DOHICRLEL & 5

>>> id(1000)
13901272
>>> id(2000)
13901272

2 ODE UEZEFD id 1X id() OFEITOFNIHMELNTIT S X FHIREN-BRZBHMA T2 7 Mck3dDT
T, id ZRARZNWA T2 7 PR EFEET TR ERIEL 720 S, 7927 FADRIDOSIBEE-TL 7
AN

>>> a = 1000; b = 2000
>>> id(a)
13901272
>>> id(b)
13891296
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2.7 € a—-IJ
2.7.1 .pyc 77MIINZEBICIFESLEFTH?

BT 2 ADPHIDTA VR— P & (H LR BEOay M vEhkT7 7 A AN TH L, VY —R
T 7 ANPERINLLE), AV 4 LENZIA— KB AoTW5S .pyc 77 ALH, .py 77 ALVDHBT 4
L2 VDY 7T 427 MY __pycache__ WIERENE T, .pyc 774 LVDT7 74 NVAIE. .py 774 LDH
HITIHE D, .pyc THDD. FREETIZZ DT 7 A L %E/Eo5 7 python NA F VITHRIFE L 2 CFFNTR D 5,
(FHfE PEP 3147 2B L T X0, )

pyc BHESNBVEED 1 DiF, V—R7 7 A AHBET 4 L M) OHIRORE, 2% D __pycache__ %7
74 L2 P USERBOEBTT, Chud BRI Ve 7Y N—TTFR M EfTo TV L X0 k575, WRH
DI —H ETFEDO LR REEIC. 22 h18F 3,

PYTHONDONTWRITEBYTECODE BRIEZ My b XN WRD, £V a2 —% 4 ¥FK—F L TWT, Python IZ
__pycache__ ¥ 774 L7 MUERMED, 22XV A NVENTZEY 2 — VDB B8E0] (MR, 714 A7 D%
EAR—R, BRE) BHB2HEE. pyec 7 7 A MTEHEESL N E T,

& DR 27V 7+ % Python TEITT2DIEA VA=t eidALRINT, .pyc BIERSINLFEA, HIZIF &L
fIDEY 2=/ foo.py BHIDEY 2 —b xyz.py 4 YK=L TWVWEHA, (¥zba<w> Fe LT python
foo.py EFIBIAAT) foo ZEITT D L. xyz 134 Y R—FEZN2DT xyz @ .pyc ENEMEINF T2, foo.py
FEA Y R=bEINDITTIEBEODT foo D .pyc IESNFEHA,

foo @ .pyc 77 ANVENEH TS - 2FE D, A VKR=FPENRTVRVEI 2—1D .pyc 77 A NVEIERT 5 --
BN H 255, py_compile £ 2 —/L ¥ compileall £ 2 — /L% XIXATRET T,

py_compile EY a — VA FETHEEDEY 2 — L2V RALTEET, PHHD—D2F, TOEI2—1LD
compile() R A VX577 4 TWCFITTHZ LTI

>>> import py_compile

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

ZDXIWETTBHL, foo.py ERIUHFD __pycache__ ¥ 774 L7 FVUIZ .pyc BHFEXHINET (IBh
77 ANVOAEIE, AT a5l cfile THEEZ T2 HTEET),

compileall Y a2 — L EHIIFHEWIC—OREBMDT 4 L7 P VDITRTDT 7 AL EAVRLLTEET,
A7 ur 7 b5 compileall.py FEEFIL T, 2V AN LEVWT 7 A AEELT 4 L7 M) DRRAELE
ELTL &

python -m compileall .
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272 REDED 21— IILBEZHMBICIZESLETH?

EY 2 VERID o TERINZZ 0 — " VER __name__ ZRRITZ I THHOARZRETEET, 2D
B3 '__main__' THRLE, Z2OTUT I LEFRATZ VTP LTEITENTVET, f Y R—-rENdZ ki
FoTHLNEZKRIEDEY 2 —NIFa~v Y FIA4 V4 VX7 2 —ARHCT A P HRHELTWT, __name__ %
FrzyZ L ThobZDa— REFEEITLET:

def main():

print ('Running test...')

if __name_ __main__

main()

273 HEICAVR—bLBSIEZa—ILZERICIFES LEESVLWTTD?

UTOEY 2—Wdolt LEL & S

foo.py:

from bar import bar_var

foo_var = 1

bar.py:

from foo import foo_var

bar_var = 2

A > X 7Y RHBLUT OBREZRITS 2 Z 8T
o main 2 foo A4 Y KR—1+T 3
o foo DZED 7O —NAPERS NS
o foo AV RANINFETEIED S
o foo 2% bar 24 Y K—1+F 5
o bar DZED O —NPEREI NS
o bar 23a Y R4 N EXNFEITELAD B
o bar 7% foo 24 ¥ KR—1+F 53 (TTIK foo LVIHRDEY 2 —LHBH % DT no-op £725)

e bar.foo_var = foo.foo var
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CORBEDBEFEIIRML £3, Python A% foo ZER LD o TR T, foo DI B — VLS VRALDEE
FERETTL O,

import foo Z{fio T, Z7B— L3 —F®D foo.foo_var 77 AL XS Lz ZiZd, THERULI LD
EZhEd,

COMREICIE (D d) ZoDMBIKNH D 5,

Guido van Rossum (% from <module> import ... Z&LfEHRNT, TRTOa— F2OFICANS Z
EREFDTVET, Fa— VB 7 7 ZAZHOIHLIZER B b 4 VEBOATITONERETT, Zh
TA YER=FINZTRTDEY 2 —/UF <module>.<name> ¥ L THI b ZickD £73,

Jim Roskind ZZNZNDEY 2 =M L TUTOIEICED 2 Z L 2B L TWET

o TIAKR—F (A VER=-PENEEES FRAZHBEL LT a—oUb, B, 75 R)

e import X

o 7T 4T7RA—F (A Y FR—-FENLMETL o THIHLENE T 0 — L EBD),
A VR— b DFWRGINCENS Z 25 van Rossum & Z DA EE ZREIEIFAZEAD, ZHUIEINTT,
Matthias Urlichs I¥5—ICHRA ¥ R— bR ER VL ST — FEMELLRBT I 2HEL TV ET,

NS DIRRFIZNZNMLEIELZ B TEET,

2.7.4 __import___("x.y.z’) I¥ <module 'x’> ZRLFTH. z ZBIEHICIFLESLF
TH?

importlib IZ import_module() & WIS HEFRBEMIH 2D T, RODIKZELLEZFHTZ I E2MET LT
2\,

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

275 AV E— FESNEEY 12— LERELTHSES VK- FLELEA. ESBENEL
ho BETTH?

e —BY% Lo BN 6. Python 13EY 2 —ADERANCA YR— FSNERICDBES 2=V T 7 L L&A
AABRET, ZoLRVE, K EADEI 2 —ILTTETCWVWT, ZNZENDECEARES 2 —V%E AL VK- LT
W3 K570 5 ATIE, ZOREREY 2 — VO e TR DIEINE IR DET, EEINEE
P a— VOBEIOARERIT 21T, T LTI
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import importlib
import modname

importlib.reload(modname)

TR ZOFERIZX 100% BEEIFEZAEEA. D DT

from modname import some_objects

DEIBRXEBEDEIY 2—NME A VER—FEINEF TV POHEOANA—Y g VBFWRITEST, ZOEY 2 —
M7 S REBREENTVWES, BETAIZIAL VARV RARF LW S REERFS LHI127 v 75—
SNFEFFA, T TUTOFELIREBEVLARINZ T

>>> import importlib

>>> import cls

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

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

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

COMEOARHIZ, 77 AF 7Y =22 +0 " EAMRE" Z2HF T2 Z 8 THLITARD 7

>>> hex(id(c._ _class__))
'0x7352a0'

>>> hex(id(cls.C))
'0x4198d0"'
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3.1 Python BRBEXDIIL—TICA VT R EZESIDTITH?

Guido van Rossum DEL 2 AR LR A VT Y M2 &3 770 —LBIEH LAY T, HED
Python B2 A% KWIZHAPT L LET, LESGSTRRZLAEDANIZDOAREELICAZ XS5k
F9,

BGR /& T OIEID RN DT, WX ER e AN OFE ORI 7V — L OBROE NI Z h 2 £ A, R,
CoTuro<iEznks>ka—FRHICHLSDLET:

if (x <= y)

ZDEMEXDPEDRDAFITEIND DX x++ XZTTTH, ZOA VTV MV TRREERIHEEE T, BBREEAL
C T uro<TEA. .y x>y DRIZHTIZ7UXY FENZDEREPFTLOLTREVIELILES Z D
5TL x9,

Blh /A& T DD VDT, Python 33 —7 4 ¥ 72X A VOMVIDNIEFITRI DI <D ET, C TEZ
WAy aDBEARDHDET, —DDRAXANTDA—RFORAEZRENTLES &, XA A L EFD
(HBVIELDBENDZ) L XL TOFTETLE D,

2 DaA—=7 4 ¥ T AXANZ begin/end DFFINCZNEN—ATRMHEVET, TATIET BT I A3TTRICKE -
THHZEEL., 7077 20RELPELRD $3, — OO —EmE (Hl21F 20 225 30 17) IKINDH 2D
DHEAETT, 20 7D Python 1% 20 17D C kD bIE 20 IE L DIEENTEE T, T4 begin/end DFEINH
BONSEITTEDD FRA - EELPTERIEREHLAARF— XY ZOHBTT - 25, A VF ¥ MoHED
SHESURTEDITRITIL o TV E T,
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3.2 GEEMGEIEENFULRERICEZDTIN?

ROEMZEBIL T E W,

3.3 BATEENERROABIRICARICFERBATITH?

I—HF—FELRD XS BFERICEE T T

>>> 1.2 - 1.0
0.19999999999999996

ZLTZhD Python DNFREEZET, A, THE AT TEDD FHA. ZORRIC Python 131ZE A LE
ELTBHF, OLARKEDT I v F 74— A X 3FE/NE BB HEE L T0ET,

CPython 1281} % float AUIFLHEIC C FFED double B NE T, float A 7Y = 7 M DEIXEIEEE (ML
BRI 53 bit) @ 2 #EFE/NMIE L LTI A, Python 37ty 3 DON— Ry 2 7203 ELTWS C
SELOEEEMENE T, 0% b, FEVMUSEICEI LT Python 12 C 3% Java D X5 RZ L O— KRS
FREFLC DR BV E T,

10 ERHCTHEICE T 22 OB, 2 EFF/NNURBTRIEBICRT Z A TEERA, fIZIEIS5T2L:

>>> x = 1.2

x WHRFSNEIZ 10 EBD 1.2 O (2 THEWEED) ELMETH > T, BERZ 1.2 TEHH FHA, —EKN
ary¥a—&R—Tl FEERIIHHIH3HEIL:

1.0011001100110011001100110011001100110011001100110011 (binary)

T, IEMEICIERDETT:

1.1999999999999999555910790149937383830547332763671875 (decimal)

53bit QAR FEE L. Python @ float 12 10 #E T 15~16 HfiOBEZ 5 X £ 3,

#F# L <1&, Python ¥ 2— VY 71® floating point arithmetic DEZ SR L T X W,
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3.4 2t Python OXFINIA Za—RXTILBEDTITH?

ZHRZIFWL O DR EBH Y £T,

—ORENT F = VAT, XFHNDA I 2= TNR%6, LERRICHEEZEID BTSN TELDT, LHER
AEBIREE SN T, EEINEFLEA, TREXTLEY XA 2XHT2HEO—D2>THHD X7,

D F| L. Python OXFHINIMEF T 6V " BEAR RbDrEZXZLNZ LTS, 8 LW HEHEMOM D
ICEZ B FENEN X 512, T "eight” ZMMDADICEZ 3 FEDIENDTY,

3.6 BEXY Y ROEFRPCPHEUHBLICEWT 'self’ ZBARLAITAEES W
DTIH?

D747 71E Modula-3 22 H5HD ARG K L, ZHUIMA LB S & THHEFLZEFEAET,

¥, B—ANEHETIERL, AV Y FRA YRRV RAEWEZR->T0E 2N X DHMEICZRD £9, self.x ®
self.meth() EFEVTHIUX, ZDIFRADEREZBATVRLITH, ZNDBA VARV AEERAY v R TH
5 Z LTS, C++ Tld, (FB— 2RI o720, HHICADINORS) a—hVERES
MNP HEEEDLNRETL XS, - LA L Python IZ3n—h L ZEHESHRVDT, 77 RAEELH
NTHEPDZL TERD ER A, C++ R Java DA—T 4 Y TRARX Y X —RIZ, 4 Y ARV AJEMWIC m_ BLHEEE
ZO2bD0H DT, ZOHRMEIZZNLDEFEICEVWTHHEMATT,

B FEDZ F A5 R Y v FZIRNCSIRE IO L LIRS, Rl E 72 72D £9,
C++ TR MEZ FRATA—N=F4 RENLEEZ FADPLAY v F2ES 12, HEFZHEDORIN
X7 D £¥ Ao, — Python Tld. baseclass.methodname(self, <argument list>) X EFEIFET., ZIUIFIT.
__init__ () XYV v FIMEFITT L, IREZ FRADRXY v ¥, HES 5 RZH 2R CHLHTDOX Y v F2ILRT 5
7T, BIEZ FADRAY v R Y50 LTI LZWRHT B EF T,

RIRIC, A YRR RZERUTH T 5. RADO X OREZ R T E %3, Python O v — A ZHIE, BEoHhT
(global BEIRINICES XN 3 Z k) EARAZINEER (LERINTVWET 1) TH, KOT, HERAMN
BT 200, 0= NVEBANTERIA VARV ABEBANDRATH S . 4 2TV ZIHMWT 2 FROHE
TY, ZLTZENRBEXER 2720 T2 250 (F1%R2) RODTY, C++ TRZOXHZESKRITITVWET
2. Python TIXEEPRVDT, ZOHETULIPRINTERD 726 ETT, self.var ZIRTIUIS £<
R CTEET, AR, 4 VARV AERE/H S DICDH self.var EEDLRITUERSRLVDT, XY v FOH
D self BTV RVWEETADBIRIZ, ZDA VARV ADT 4 L7 PV ) EMET 25T R 0—HALERL
LD ET, HOFVHETIUE, a—hVERE 4 VAR AEBIEZODER 2 HR1ZEMICTFE L. Python
28BS DHHTZEMZ S P ELRAB L TR LBRVD T,

3.4. %t Python OXFHEA I 2a—2TILEDTITH? 51
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3.6 XPFTHADLTELRVDEBETID?

Wi

C % Perl KB =ZLDANE. C OZDEAAEZHEN-VWEHRIET:

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

Python TI&Z 5 E0k < TIRD 2EA:

while True:
line = f.readline()
if not line:
break

# do something with line

Python OXFTORAZHFIHROVEEX, ZOMEICE->TiRZI 2, MIOFETEH DB TROIT ISV
T3

if (x =0) {
// error handling

}
else {

// code that only works for nonzero

O —ZHMEE A TIAT, AU o /DiE x == 0 DHIRTTA,. x = 0 EWVWTLEWL, &
BMxic0ZRALTVETD,

REINIRBRETZADDET, ZLOREFRA THEDLEHNLETH, BT -7 D EKRAEE 2D
T AP THEEE V., SEEEORROMRXDEEE L TVWERA, #EDHIAEZ Xh TR WARD
IS, ELWEKREREKNOR T THARETT,

HEAWZ 212, U L7 Python 7025 <% while True 4 74 A L& ZIFANTWT, REFDMRAD
THZNUIEEH LWL ST, Python IZZN%E58 L KD 2 DIXFHANZII TS,

DITOHETH ZNERD N TET, BAONZ S TIH, BEXTIE "while True” 25 FIEICH B Z & h
EARN G

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

line = f.readline()

ZOHEDORBEIZ, ROT2EUG T 52 /ERZE R T2 Ko7t % (sys.stdin.readline () WEE LWV ARY)
7o LD fEEZARLS TRRLBVWIETY - ZOHDEMEIN — TORBRIENTVET,
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—BOWHIERZA T L —ZE{HoT, for XTAI V27 bEBLTA—TEEZLTT, BlZIE, 771ILA
T BATL—&270rarzdR—FLTVWBEDT, Bz 5ETET:

for line in f:

# do something with line...

3.7 Python ICXY v RFZESHEE (list.index() ¥F) LB Z FE S HaE
(len(list) %) 753 DIRBEETTH ?

Guido WbH K

(a) RO DOHEHRETIE, HEHFIIEREF LD HEICHART VRS T, KEN (ZLTHEBRH ) 12X
BHEIZBEAICBWTRWELEDSH D, 2 2 TIRAEITN T 2 BB D BE 2 HENNCEIT 2 X 5 7250 HED
FENT T, x*(atb) Z x*a + x*b ICHEMI 2B H I L, TALRAL I 2/ A 7Y =27 MEAOD
FLETIT O EDL L E 2L TA TS,

(b) len(x) W5 a— FZEHALR, RAZZNABIALORZZH I TVED/EREMB LD TEES, T
IR 2 DDFEZHSLBTVET, — DRI BETHL 2, ZLTHREIMSIrDa > T7FTH
5Zr2T3%, MLT, xlen() ZBIRLHE. MEZDRRTx B o2Day T+ THY, ZHHiElE
Dlen() ZFH-oTWVWBE I FAEMEKL TVED, A VX —T 2 —2AFFEELTVWE I EH > TWEREN
H D EF, mapping THEEL TVWRWVWT T A28 get() R keys() XV v REF-TWizD, file TRV
S write() XY v FEFioTW3 &5 RIEELIFRITR T £ 3,

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

3.8 join() 7YX FRETILORY v ETEHESXFFDRXY v RO
TTH?
XFFHNE Python 1.6 2> HMMDEHERNC K E GEOE F Lz, ZNLENIHIC string €Y 2 — LV OBEEH-T

TETWEZ L L [AZEOHEEEEZEOXA Y vy FAZORICEBIMZNE Lz, ZOH LW Y v FOZIFEL ZT
ANSNFE LD, —HOTu /7P REBELXE TV B30I NT:

n’ ".join(['l‘, |2|’ |4|’ ‘8‘, ‘16‘])

FRIEZZSRD %3

"1, 2, 4, 8, 16"

ZOFNFIZEZoDERDE DD T3,

—oOHE. [FHN T I CFHER) DAY v FEES DRIMTES) LW K52 DTY, WHEIITZIH

3.7. Python [CXYV v RZESHEE (list.index() &) CBAZEMFESHKEE (len(list) F) BHZDIEHET 53
TH?
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BHNFEAD, XFHNY 7 I NEHZZEESNLEITBELZNE WS OMWEZTT, XFINHFE S W4
WAV Y RHFENDEH, VT IMIMMRIRWE 51T 2B i wCl x 95,

ZOHDRHEEE, SAENE TRASEES, BERZ2XTIERE L BITHASEL L5, ¥—FrrRAZmibTw
B0 EWVIHDTT, FEEBHSH, £ TRERVDTT, W OrDEEDS split() ZXFHDXY v K
ELTBOWEABIZBPIHBTY, The/ DRI VTL LD

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

CHUILFIN TIMHT B, BR bt —& (F0E. 77 40 b TIHMEBEDO AL FOMEE) TXY)
5N ST AN BE L WS FERT T,

join() W&, AL —=&XXFHNZ, XFHNDS—r Y A% A 7L —bLTEDESEROMICHEZHAT S LS
WKHRLTWADT, XFHDRAY vy FTT, TOXY vy Pl MBRERSINLHLWI Z A28, =7V
2 DB Z 72T VR 25 BUCH A FT T, N4 FHIRAAL FEINCHRED A Y v RHHD £3,

3.9 AIARENS B VEVDTID?

try/except 7 1 v ZIZFIA DAL X AR AUIMRIRICRIR TS, ERCHIS ZIE T 2 DIXEMMTY, Python
20 XDFION=Y a ¥ Tk, TOAT 44 L% OHB—HITL 7

try:
value = mydict [key]

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

ZHE, HEPIZLALDGRICF— 2o TV FPHTEL L ZICOAREKERLET, 25 TRIFNZ. Z
DEITEXFET:

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

Z DRIHE R ETIE value = dict.setdefault(key, getvalue(key)) dfHZ F T2, T4 getvalue()
FECCH LS T 2l &R D £ 5, RERS ZAD R TONEIFHMIE NS5 TT,
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3.10 Python [Z switch ¥ case XH' G L\DIXBRETIH ?

if... elif... elif... else DEDVIRL CTHBEIKFAIL Z N TE LT, switch KO T 2RI L
OWBHD FELED, BEHEERTERED, HEVIFED XS ICTEINENCOVTOLEIR (1) BohTw
FH A, BREDRNOTELLEME PEP 275 2B LT X W,

IR E LR DEIRE D £3ER L & HZFCHTEBISHIGO T 2 E 2 Eh 9, Iz

def function_1(...):

functions = {'a': function_1,
'b': function_2,
'c': self.method_1, ...}

func = functions[valuel

func()

AT bDRYy REMOETI2IE, & HICHEMIZ getattr () HAABLBBTREDHFDX Y v F 2R
TEET:

def visit_a(self, ...):

def dispatch(self, value):

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

AV FOZANT ZOHID visit_ DX D RILERHZMH S Z e 28D T, TO &5 RLEFAZ VL, FET
FRVY —ADBEPGAONLEEZIT, AT 27 POEEOXY v FEMUHTRERZ SN AJREND D
£73,

3.11 OS HEDRAL W RERE|ICKSTICAI VX TVATALYRZI=Za
L—F9352EETETRVDTIH?
B RERIRIZIC, A YR TYXIE Python DR Xy 771 —LZ2iih R edb—2D CODRRXy 771 —

L% push LET, RIS, HRDIFLAE T VX LKL I Python ICa— ANy 73232 BHDET, Lo
T, BEBAL Yy FEEIZ C DALYy FHR— FBRETT,

B 2: ¥R Z 212, Stackless Python 3% D ¥£3, ZHARFERICHTF AL vEhif v 2—-TVEXT, COR
Xy 7 %L TWE T,

3.10. Python IC switch ¥ case XD HLDIFHRETIH? 55
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3.12 BES LA N Z2EC D TERLVDTIH?

Python ®J AX KN EEL Z 2B TER VDX, Python OSGENLREFHANRDHFIZAR P XN ERS
ZEMTERVWASTT, LAL, Python T, ZHIHALBETIED D XA, OFFED 7 4 X ITHEEED
BMEXATHWZDLEY, Python ® 7 A XITHR 5, BKEERT 2 00HET X 255070 Ofiilg kidikic
WERNDTT,

BB BEIC Python O— kA 7Y 227+ T, B—HNRA—FHNTEHEETEET, {toT. B—HLTEHS
NFBHTERL 7 AR EMES A, BEROLHTEEZ ZDEPENZ LT TT - L L, (728 0%EA
HTA7Pc7 b EEIZRCED) B 7Y =7 bR A IR RF 7 ou -V EHTT !

3.13 Python [ C X EDMODEED L SICHEWEICANATILTEETH?

Cython 1& A 7> a>D7 /57— a YT ZD Python DEEIER% CHLRAEHL £3, Nuitka i& Python %
CH++ a2 — FAEHT 2R EL R Python 2284 5T, E27% Python EfB2 Y R—+ 352 Z2HWNE LT
WET, JavaNa ¥4 F5F5121F, VOC ZRBET LT EE W,

3.14 Python IXEVZEDLSICEETSZDTIH?

Python @ X £ HHOFMIISEEEICHKD £9, Python OREHED C E% CPython ZEBRAIT > v effiso T, 7
JRATERWATO =27 V2L ET, $LFOX I =X b2 Ho TR A 7V 2EDET, ZHEFHAL 70
B 7L 2) XA EMRICET L. 778X TERVYA ZAERL, BXAFhA TP =7 FEHIBRL £
T, gc BV a— NV OBBT, FR—=YaLr>ayiEEFL, 7Ny FHEEEEL. AL 7 XDRTXREE
HTEET,

7oL, 5% (FlZ1F Jython % PyPy) 3AH&HY (full-blown) A R—YaL 7 XD X 5 K}DJ[JU)X =R L
WHKES 200 LNEV A, H47-D Python 2— K0BSMAH Y ¥ b OFEEDIRL FEITKFET 25 ZDiE
WIS R L O Z S ZER T TL 2 9.

Python 332 X 5 Tid. LT D (CPython TIdii5) 2 — FIZEZHL. 77 A NVT 4 A2 Y FREHNRE
TTL&D:

for file in very_long_list_of_files:
f = open(file)
c = f.read(1)

EIE, CPython DIV Y P FRAN I 7 XDAF—L 22T f NODHFHLWRAZT 7 7 A VIZH L B1
T, UL, EHlR GC 25, ZABD 77 AAATY =2 FHEINEA (THL BN S) EFTICAE
7. BEc ko TidRW, HRESZEL Zedhh 7,

Python OFEEITHK S FTICEIK a— FEHIKE., 7 7 A VERIIZEAT 220, with XE/f->TL I W, Z
NTXEVEHORE— L BFRZLExF T
56 ®3E THIYLESE FAQ
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for file in very_long_list_of_files:
with open(file) as f:
c = f.read(1)

3.15 CPython BLGEEGEHHNBHARN—2OAL IS 3 AF—LZ2FEDBRVDT
gh?

F3. ZHUE C OFEENLRERETIER VDO TR—=XTAVTIEH Y A, (D12 Boehm GC 5477 V1EH D
FT, LaL, SAUCIETEY 7D a— RHSE. BLALD BHRBT Ty | 74— MHIB LTV T4
TCEDD EHA, T/, BLALBBINTTA, RCERYTIZH D F A, Python ZISEH 210125y
FORETT, )

BHIN A GC 1k Python M7 7V —> a VicllARAEN 2 L 2 RV ET, RXY 7R YD
Python TEj<BRD Tl HEHED malloc() & free() Z GC 74 77 U ot 2 b OIICE R THRE
HYFHAD, Python 2EMEL 777V —> 3 i Python DdDOTIEAHRW BBED REKEFBS T30
bLNFEA, BED XTSI 2T, CPython & malloc() & free() 2HYNCHEEINTVWERY EAKD
DIZHHHIELNFT,

3.16 %t CPython DR TEHCTATOXEY BB INZ DT TIELELD
TYH?

Python €Y 2 =D 70— LRAGHTZERD» GBI 54 7Y = 7 M, Python O TRHIZXEY DEHID Y
TERRREIND L3R D FR A, ZhUE, BRSEIHZ2 L ZWTEIDZET, BRTERVWC 7477 (filzx
. Purify XS5 RV = A RENRYTIZEDET) KXo THEDHETOHNTZWLHI2DRXEYSETENE T, L
L. Python I3 THRICXEV R 2 ) =27 v 755 2 8 IAIEMRNT, £ETOR—DA 7 =7 P 2IHEL &
S LET,

FEID L TRAZ Python 23RFED & D ZHIFRS 2 & 5 1358H| L 72w & i3, atexit €Y 2 — %2l o THIFRZ 5
5 2 B FEITL TS W,

317 BEE TNV R P EVWS DT —2BREEINTVSDTIH ?

VDAMERXTNVE, ZLOETHUTOE T, —RICWEARENICER 2 AETHELNE ST, X 7 LiE, Pascal DL
a— R C OEEREFREZEDDOEEZONE T, BAAEL > THRVWEE T T —XO/NSIREST, JL—
T LTHEINET, Fl2E. FAHLMEEZ 2 9% 3 20H0&x ALy UTHETICRE X T,

—FH. VA ME, o e MOFEOEHINGEVS DTS, 2 THRLHEDOAIZMOA 7Y =27 v 2Fb, Thoh—
DO—DOHBEINZMEMIHD T, HlZIE os.listdir(".") BHAL VT4 LI MIRIRHZ T 7 4 ILDXF

3.15. CPython BBEEHRHNLBHAR—J LIS 3V RAF—LEZEDRVOTIH? 57
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FIRFADV R 2R L ET, ZOHNZHEET 2BII—MIT, 74127 PV IC—D2RZ2D5l07 7 A V2 A
THHENEE A

RTINEA I 2a—RTNIRDT, —EBEXIAPEREINZS, ZOXOBEEDBHLUWVHEICESHI SNETA, V
ZAMEI 2—RTNEDT, VAMDBRIFVWOTHEHTEE T, £ I 2a—XINREBERFINIFZEDOF—L L
THEZZDT, VAP CTRBRLARZRIAEIRF— LTHEXET,

3.18 CPython TUX MIEDLSICREINTVLBIDTIH?

CPython ® V X MIEBIZER S DEXDEF|T, Lisp AXA LOHEEY Z +TEH D FXA, ZDFEEIMD
F 7Y 27 bADOBRBOERE LR EEH L TWT, ZORFANDERA ¥ 2B XUEFIRIE Y X b DOSETHDHHE
ERIRIEENTVE T,

ZHIZED, VAMDA YTy alil 3. VA FOREZIRA VF 7 ZADHEITKIFEL RV R P THETX
9,

WENEMELZFEAZIND L &, COBROBANIRESHPEEINT T, BRBEMOEDIELDAT +—<
A% BT 27012, PLIRSATOVERT, BAINKRE 22 L& ROMEIDIFEFICKE X 2 EHT 2050503
BNE ST, WL HDBEMOEEAED B TonE T,

3.19 CPython THEFLDLSICREINTVETH ?

CPython OFFFRBREILZEETELI Ny 27— N LTEEINTVET, B REHRT, IZLAYDSE
T (RSB RERETH 2) RO A7 + =< VY ZAPRVTT L, HEHHMTT,

HEIZ. BFREINL TV ZNZNDO X —IIET %Ny ¥ 2 a— F%:func:hash BV b A YBIETEHE
THZIETHEELET, 2Oy 22— RFEF—R /BRI LD —RIZXoTRELSZILLET, iz
X, "Python” @ Ny ¥ 2l -539294296 TFH, Yy FHB—0E S 71T DX FF| "python” DNy > 2 fEHIX
1142331976 T3, ZLTI Dy > aa— Fid, HAIRFS N2 NEEY TOMEZFR T 270 Iflibih
T BELTVEF =Dy ¥ 2 ENRTRE S L TIUL. —EOME - big O-F0ETIE O(1) - TF—%RR
TEZZ2IZRDET,

3.20 BEHEDF—RBAMIa—XTILTHLLTRABSHBVDTIH?

HHEDNY Y27 =7 NVOFEEIZ, F—2HOTF 57D, F—ErLFREINL Y P2 EHZENET, HL
F—NRIa2a—RINBFTI27 Voo, ZOEEBEZLN, ZAUTEI DAY Y2 fHEBED>TLEVE T,
UL, ¥=F7Y 22 P EEELZZOBMETHN, ERAFEDF - LTHDATW AN T RWDT, &
FORDILY MY ZWEYLGNCEPEERA, ZLT ACATY =227 b 2HES L LTH, Ny ¥ a@dED
TOROPD FRA, HWVEEZRZS ELTH, Z2ONy T anNt FURLERONE ATV =7 P DHIZER ST
Lo, ThBEOPD XEA,
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VANTA Ty TENLFHEFENLER S, FTHMIVZA M2 X FITEHL TLIZE W, BE tuple (L)
i VRAPLEFAULZYMNIDETAERERLET, FTNVEA I 2R TNRDT, HFEOF—r LTHX
£,

WL ODPDRIT AN SN D - TR ER:

e« 7FLVR (7Y 227 FID) DNy ¥aVR b, ZHE FUEDHLVWI R M Z2E-THRO2HK0
DTEHTY, HlZIL:

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

[1, 2] D21THD d X 11THOZN L B> TL % 5 72DIZ KeyError fISA2EHTETL x5, BV
Bz, HEOFXF -3 == 2foTHEINZIRETH D, is TERVLVEWVS Z LTI,

e VXAMEXF—P LTS > EICaY—%1E2, VAMNII2—ZXTNLGDOT, BOEENOZBEEELZ L
MTE, a—F2avt—32 & ZERBL—F AT Z0EEEND 2D T, ZHUIBKE T,

e VAMZF— LTS 22050, 2—HIXEZNZEEIERVEIIEAS, b LI Eh]k
D, BRICVRAIDPEEXINTLE oD Lo, BIRNEZAAZORRERZAETCTLRERVE T, IR
13, d.keys) DIRTOEIFHZEOF—L LTRSS, HEOEELALZMDHELTLIVET,

e VAMA—HEEDOX - LTEONS, HiALLEAO~Y—2 21T %, MEIZ, H2ZEZ5N5 DI
Py LRV A T 27 PRI TREBRNIETT, VA2V F - LTHZAFT, 2 T2iE
DF—r LTEATI L, ZI00EFEAERETOA 7Y 27 MIHAL LERDO~— 7 21T 2 0 EH
HHET - ZLTHU, BEBRA 7Y =7 M ERAL— T 25 S L X T,

DRSO INZEET 2 5ENDD ETH, HECEEDOD L TITo T LW, T a—X IR MiER,
_eq__(O) & __hash__ O XYy FOMPFRFEDI FAL VARV RAZED DI eNTEET, 2O, #FH (X
7o ld vy ¥ 2 ITEDS K HIORER) KB T2 LB TDI v —F TV 27 bDAy > aflih, ZDOATI 2y
FHEEE (2 OMOREIER) D B HEE ST 2 Z 8 ZHEFICL TS W,

class ListWrapper:
def __init__(self, the_list):
self.the_list = the_list

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

def __hash__(self):
1 = self.the_list
result = 98767 - len(l)*555
for i, el in enumerate(l):
try:
result = result + (hash(el) % 9999999) * 1001 + i

except Exception:

(KDR=212%i <)
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HIDR— % 5D E)

result = (result ) 7777777) + i * 333

return result

BB VAFDAYAN—DHIZNY ¥ a b TERWH DD BATREMES. BifiA —"— 70 —DAJREW 5. Ny
TaRtEIEHC D £5,

EHW, Z2OX TV 27 MHRFHBLZZTENZDEDPITHI2DL T, ol == 02 (T/2DBH ol.__eq__(02) is
True) 72 51EWVWDTH hash(ol) == hash(o2) (F7%H%b ol.__hash__() == 02.__hash__()) THL TI#K
DERA, ZOFIBICHESTERITINZE, FHEERLZOMO NNy ¥ 2 I ZHILHEFIIEEVWERZI LET,

Z @D ListWrapper O T, BEEZEITIZ720, 9 3F 7027 bDBEFEHENICHIBD I v FEN=Y R R
EEHINTRE D EFEA. ZOEHEHTBRD 5 ROFERICOWTHIEEZK A RERZWED, Zhz LTk
WIFTEEA, K{ERATLIEX W,

3.21 & list.sort() IV — NV XA FZRELEVDTIH?

RT3 =<V ADMBE 2K T, V=T 22DV R MDOav—%E2 DIXERNZLNTT, 22
T, list.sort() B34 YL —RWRQVRA M2V —FLET, 2OIZZEhRVWED, ZOoBBEY —trahk
VAMERLERA, 29FTBILT. V—FrENab—PRET, V- FERTVWREVWHDOIELTEE-W
CEIZ, Do EEZLTLES LSRRI ARDFET,

FLVWURMZRLZWRS, Kb DICHAAAD sorted() BIfZ - TLZ&E W, OB, 5260
ATV PAREA 7O =7 b OHLWY R P ZAERL, Y- FLTRLET, HIZIE HEOF—Z2Y—FEh
7EFTA 7L — b3 277K

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

3.22 Python TIXEDKSICA VAT T —AAEZHELERTZIDTIH ?

CH+ R Java DESIREEMEET 2L 5K, TV 2 —NMIIWTEA VX7 2 —AHHEOREIZ. T2 —10D
XYy FRBEBOFMERFLET, A VX 72— ADFFERa Y A NMBICHEAINS Z 22, KRERTars 5
LRI, [REE BN TWE T,

Python 2.6 T, #IREE S 7 2 (Abstract Base Class, ABC) VERTE 2 K 5I1CK % abc Y 2 —/LHENMN
NE L7z, 72D T isinstance () ¥ issubclass() Zflio T, £ Y ARV 27 7 A0, 5 ABC 2HEL TV
I, F vV TEET, collections.abc £ 2 —/LTld, Iterable . Container . MutableMapping
7% DfEF7: ABC BEREINTVE T,

Python Tid. a>R—% ¥ FOBEYIRT A MRBICE > T, A YR 72— 2 {IHDZL DA EEPEE T, H
727 5 2 X B EE RO 37201 ffx %Y — PyChecker 3 H D £3,
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BV 2 NDODHEYIRT A M ZAA — ME, BT A N EREL, TV 21D A YR T 2 — 2R AL
LTHHIUIBET, £ D Python €Y 2 —/Lid, ik THET7 A M) 2T 2R 7V b LTEITTE S
T BHELRHINRA VX 7 2 —RABESEY 2 —NVE R, HEA V Z 7 2 — ROV TRET) 232 —2a v
THHIZTAMTE S ZEMNBWTT, doctest ® unittest EVa—Jb, HAZWVWEY—FX—FT 4 DT R+ 7
L—LU—=27T, £V 2-10Da— FORTOITIIKIMENLT A M AL — b 2BRTEET,

Python TKELS THML T TV r—>a v EHET L &, 4 V&2 72— (kR FERIC, BEEZ T 2 MRS
BLbE T, FRICE A VX7 2 —AETE T AP TERWT R 00EE H 2D T, Zhllkicyid
ZFEF, HlZIX. append() XYV v FIZHILVWERZDHL2AEY A OO DITIAE T, 4 VX7 = — AT
X Z D append() DEENFEBFICINEITIDET AP TEZTRADL, TA AL — b2 5 Z OKRE% fliHICHE
POLNET,

FTAFAA —b2EL IR THHRICTIBETL, TRAFDOLRT I L WOIHEATa— F2HITBIZ IO
BRBDET, 7R MEMARKEI, AKEHELOOHLFIET, HBEOa—-FE2EXBYDIEIC. RIPLT A MR
A—rDOEmEEL L ERDET, DHAA. Python THHICT A M r— 222 ErBEVILHTEET,

3.23 &t goto NEWLWDTIH?

BEBOOHLEEWTHENET 2 " HiELE N/ goto” 2RI b D LTHINEZ 3, C. Fortran.
ZDMDEFFETD "go” %W "goto” MEDHEY)Z HRITE T, FINTHL XS R Z i E TIUIERTD S
. JKREUsRTWET, filxiE:

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

except label: # where to goto

pass

BISTIENL— TSR LI TEFEAD, EBEHICLTHZHUE goto DELAHE RS20 TY, 50
BPEZ TSV,

3.23. &t goto MELDTITH? 61
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3.24 72t raw XFF (r-strings) 1F/N\NYv I X5 w2 aTROD>TIEWITAL
DTEH?

FREWCIE. TEUEDANY 22592 aTROoTIEWTERA, BHODOXITHRoTWRWAY 725 v ald,
FALSIANFEZIZAr—F L, Ko TOWHRWLFEHEZRLTLENET,

raw XFFNE, HMBIIANY 7257y 22 UEE L LS T30ty (FERERRFZ I V) ADANEE
LR TVWEDIIEKETENAZDDTT, ZDEH5L 7ty Hid, BIOMNTHR o TVWRWANY Z R T v aZhl
RTI—ARTDT, raw XFINIZNZEDERTA, TORDDIC, N I RF9 T aTIRATFr—T5%52L
T, BIAXFRXFHE LTETZ A TEL T, r-string AENIN-HINEbI 3 & 212, ZORAIDEKIC
VDD TT,

Windows D R AL Z T 2 L %121, Windows DT AT AT —ILEEBED R T v > 2 b Z T2 2 #E
ZTBWTL X W

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

DOS 2= FOASRHEMET 2 2 212iE, FIZIZZoFOEnrZi L T L& W

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

3.25 BMEDOARAIC "with” XHMEZXBVDIFBEETIH ?

Python 2k, 7 v v 7 0ET2OL 'with’ X23HD, JavZicAseErruy rhohid e ®ic, a—F
EMOHLET, UTO XS REEZFROSHEIH D $3:

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

Python TI&., T &5 HEEIXBEIRICRZTL £ 9,

Object Pascal, Delphi, C++ @ &5 2RO FFETIE. FFVREZMH S DT, BIKZFETDH. EOX IR
AENTVED000D T, ZADFHNRMIIOBERTT - 2284 F1F WO TH a4 LFHZTARTOD
EBDRAA—-TEHBDTT,

Python (ZEIAR 2 vk 3, FTRHCE ODBENSRE N2 0HINTDPD A BfFRICX Y ANEIEDE
MdH20VEREENEDD LLERA, ZHTE, BMICHDIZITIEEDY P Ea— FRZREATHE 050
PO FERA, B=ANRDR, TO—rVRDP, X I NEHERDD?

BIZIE, UAToRERZa—-FRFEEZEL & 5:
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def foo(a):
with a:

print(x)

ZDaA—=FHFTIE 72”3 7x” L0 X UNEHEERFF o TWA EIREEINTVWETS, L L, Python T34 v &

TV RINFZDREZ LA ONZEHAAIED D FVA, "a” D, FIZIZBEIZ 726, ©5K8-oTLESTLED
o "X L WIS KHID IO —NVEBWH 57256, FhH with 70y ZOFTHLNZDOTL & 5he ZOMHED.
Python OBIHZRFED S, ZO X3 7ERII THHLOMITR > TV ET,

LU, "with” 2 4UCHT 2 SHEOMIEO B ORI (3 — FROFIR) 12, Python TIRAC & b il F
CAALBAE T

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

ZHENTL XL

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

Python TIXFETRHCHATHIEDEIR S N, BE I Z DRI —ETHTG D, TIUTREITEEZ H1F 2 EIEH
bHHET,

3.26 if/while/def/class XICOOYHUELDIZHETIH ?

AFE R D 5 720 (HBAIN7E ABC

mm

FEDAGRD—D) 1T, A Y PRETT:

if a==b»b
print(a)

b

if a == b:
print(a)

ZEZNR. BEDEIVDPLHARTVTL LI, THIKERR. 2D FAQ DEEHNIRD X 51225 TL &
5. ZAUR, HFBOFHENLHAETT,

/NS ZHHIE, a0 Lo TZT 4 RPS VR IAINAFA PR LRI RDIETT, FRr767F
A FDFORARFENZ LR TS, anry2HERE00A VT U 2B T REPEZRDONET,

3.26. if/while/def/class IOV HBRBERDIBHETT N ? 63
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3.27 72t Python TIXU XA MR R FILOREICAVIDH>THRVLDT
IHh?

Python Tid, VA, 27N, HEORBKDOBERZRDBRICAH VI EDITTHRVWILIZR>TVWET:

1, 2, 3,]
lal’ Ib', IC‘,)
d={
"A"Z [1’ 5]’

"B": [6, 7], # last trailing comma is optional but good style

IHREFTDIEZ., W OrOHEAND D £,

YR IREXTIAREHEED Y T I APEBITICE->TWBE L 22, BTy ~ZBMT20E2HEI TELLE
PN, BREBMT 200D ET, T, GELI—%2EITIEL, [TOMRBIEITI LN
TE%9,

FEXTAY<EZRELTLED &, BILOOWVWI 7 —IZ0%H D £5, BRI

"fee”,
nfigh
"fOO”,

"fum"

CDVRAMIRBADODEENDH D IIICHAF TN, FERIE3OL2H D FHA, "fee”. "fiefoo”. "fum” T
T WICAY=eMI2E51FTE. ZoMOLT —HIFonET,

BRIGICH V< EDFTHRVWZI LTI, Taroaick?a— RAERDEEICRD 3,
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4.1 14T )—DOEM
411 EE X ZIT531HDED a -7 TV 5= 3 2R TICIBES LETH?
FATIVV T 7 YL R SBRBHDZSIRIFHET A TIVEI 2a—ADDH 20 IR TLIIZI WV, (FH

FAT VMDD 202 L5125 bE, ZORMEARFXY FTH5IeNTEET, )

H— R —=F 4 Dy 7 —2IZ2OWTIE, Python Package Index Z¥L 72D, Google ZDMd Web ¥ —F
YO UERLTLEEZV, "Python” IKMAT—2h_2DF—vV— FTHIKDD 2FHEE2RRTUI, 20T
BTN DD DD HEOH»ZTL & S,

4.1.2 math.py (socket.py, regex.py, etc.) DYV —X T 7L ILIFLEICHDETH?

ET2—ADY =R 7 7 AABRMIT SRRVEHEE, 2HE C . C++ b LARFIDa Y A L EETHE
STy EAVMA VS L BENICHARAENSEY 2 —A0d LAEEA, ZOHE. V—REFFIALZVH
b LN FEHA L, mathmodule.c D & 54 DA (Python DFEAAA SR N) C Y —AT4 L7 M)DEZ
PICHE2HLNEEA,

Python ®OEY 2 —WZid. (D%t d)3EEDD £7:
1) Python THH»NZES 2 — (.py)o
2) C TEH,N, BNice— FXNBEY 22—/ (dll, .pyd, .so, .sl, etc)o

3) CTHEDIN AVRTVRZV Y IZ7EINTVEEY 22—, ZOVRAMEHRZIE. 25X FLTLE
XU

import sys

print(sys.builtin_module_names)
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4.1.3 Python DX 1) 7 ;% Unix TERITAIREICTBICIFESLETH?

ZODFRMRBY LT AT VT LT 7 ANDE— RHFEITARET, HAIDITH #! TIHHED Python 4 X7
RDNADBFNTWRTIUIRD B A,

A& X, chmod +x scriptfile . H&EIC X » Tl chmod 755 scriptfile #FETFHUITEE T,

BB, W ODPDOHIETTEE T, ROBEBNLAEEZZIDESI

#1/usr/local/bin/python

DEICT 7 AND—FBRAIDITIC, 779 F 74— LD Python 254 YA =L ERNTWE 2L EEL
T3,

A7V 7 % Python £ Y& 7V ZOBFNMKF IR BOWIBEE, env 7075 202 3, Python £ ~
RTYZBRL—FDPATH DT 4 L7 bVICHBZ et THE 1ZLAYE2TO Unix % OS TIEXROZH
EHEYR-—FPLTVET:

#!/usr/bin/env python

CCGIRZVFFTIhARR->TIE WHEHA . CGL 227V 7 +® PATH Z83 =W TWERIRED S DIz - T
WB3DT, EBDA XY RO AR ZZH S HERDH D £5,

LEBD, 2-VERRICRBPEL /usr/bin/env T 0TI LRKRTH22e8H D ET; DL env 0T
T LEBEPENZENDHD FT, £D XS BREEIE. KD (Alex Rezinsky 12X 3) Ny 73BT FT:

#! /bin/sh

exec python $0 ${1+"$0"

ZHUE, RAZVTFrD _ doc XFHNERERTDHEWVIBxo LEREDPDHDET, LArL, ZHZMT
REIZEEET:

__doc__ = """ | . Whatever..."""

4.1.4 Python ICIX curses/termcap Ny T —ZIEHDEITH?

Unix % OS IZBWVWT: fFH#D Python Y —RX7 4 X Y a2 — 3 ik Modules %77 4 L2 b VIZ curses
EDV 2= PV TEETD, 774N FTEAY A VEINTOVER A, (ZHUE Windows 7 4 A MY B2 —
Ya Y TRAATERVWZ EIERLTLAEZ W - Windows I2i& curses Y 2 —LiEH D FH A, )

curses EY 22— LIIFEHARWA curses DIEHES, BN ZDER, JIOXFEET K-, v K, T AP K-
F 72 ¥ @ ncurses ° SYSV curses D% DIEREZR Y R— P L TWVWE T, 2D kiE, EY 22— BSD curses
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LR o T OS LI EMESRENZ L 2FRL 95, BIEX YT F YA TW0WS OS TZES WD
Hobol3 25T,

Windows TlZ: the consolelib module Z{f - T 72X W,

4.1.5 Python 213 C @ onexit() ICHEHHETEZ3HDEHDFITH?

atexit EY 2 —lE, C @D onexit() U & 5 RBEBERERMEL 3,

4.1.6 ZTFINY RSHEDLBVDTIHRETIH?

RODVPERMER, TNV RIPRHES7ZFBV AP TEEENTVS LT, THUIRD &SI
ONE k=¥ 0%-3c 2

handler(signum, frame)

s, ZHEZOD5 | MTEEINDINRETT:

def handler(signum, frame):

4.2 £<HBEx

4.2.1 Python Q7O S LR AVR—X 2 b 2T AR TBICIZESLETH?

Python IZIZZDODT A M 7L =L T =03 DWTWET, doctest TS 2 —Lid, €Y 2—/LD docstring 2»»
SR E RO TZNSEEITL, % docstring Tk o TEZ BT Hh KL T,

unittest EY 2 —/LiE, Java % Smalltalk DT XA 7L — 2TV -2 2L EMiANzT A7 1L —L0 T —2
T,

TAMEEEZHRICT 272012, 7077 0BV TEY 2 —WMEORWEZH S RETT, Fur/J 4TI
FIERTONEZEHR I FADAY v RTHDPRETT - 25F2528 T, 7R7I L08R 0L
LRI BENER e EBVESNLZ DD ET (L WVW50D, B—INVERADT 7L RE T — LT
JEREIDBHNNETT), THWKEI &, TAMZTIDONIDHLLRoTLES 12D, 0l T LFAE
R NVERIKET 2 D% BT 2 RETT,

78275 LD "global main logic” 1%

if __name__ == "__main__":

main_logic()

42. K< HBEE 67



http://effbot.org/zone/console-index.htm

Python Frequently Asked Questions, J1)—2X 3.7.17

DL SIZ main EY 2 —LORRICHKZRD >IN DEELDOBENVTL & 5,

Tz ApBEEIN, BRI RAOIERBONRTWIRIEEIC R o726, ZOEMERRT TR MR ELNE
T3, —HOTRA M ZHBLT 27 A MAL = MI ZALTNDOEY 2 —MCBENTF 2 Z e A TEET, Zhid
FEDH2 D Z 5B E 525, Python IXfHETREELH OT, BIZCHHETY, ” #WHa— F (production
code)” L ifFTTT A MHEEEEL 22T, NZREFTORHTE 2 b RVEFECRBICAND 2 X512 2D T,
A—F 4 YIEEEZ I DB CELVWHDIZTEET,

T 7T LDAA VEY 22—l LT EINZDOTIERW "HBIES 2 —1" 12X, EY2—LDHETA M
EDHBLVWVNTL & 9,

if __name__ == "__main__":

self_test()

BRI A V2 7 2 —RACEHLES 7RI LTI X, A V2 7 2 = ADEZ R VWKFTSH . Python THE
Eaxhs fake” 4 VA T2 —AEFoTTAITEET,

4.2.2 Python O R FaXY bXFHDNS FFa XY bZERTBRICIFESLETH?
pydoc €Y 2 — /LT Python Y =22 —FHND K& a2 XY bXFHH 5 HTML 24K TE E3, Mg

docstring 75 API F¥ a2 X ¥ M EAERT 2121, i epydoc ¥ W5 #EIREED H D £, Sphinx 3 docstring
ODHNEZEZDDHZENTEET,

4.2.3 —E|lC—DDHBEZEETAICIFESLEFTH?
Unix & OS TIEWL ODBHRFEND D £ 3, curses 5 DNRERZL D T TTM, curses IXERNITIFDHL
REBXZEI 21T,

4.3 XL v R

431 ALy RZE- 7OV LZECICIBES LETH?
_thread Y 2 — L Tid7& <, &3 threading TV 2 — L% H > TL Z X\, threading T 2 —JLIX,
_thread EY 2 — AT IN BRI NV LREAERD, FRLHRIEEHEL 5

Aahz &, BUDAL Y T4 YT DF 2= U TADEMBRAT4 RERHIZTVET, http://www.pythoncraft.
com/OSCON2001/ 2B LT ZE W,
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4.3.2 ALY FP—DHRITINTLWEVWLS T, BETIH?

XA VALY ROBET T2 b, BTORAL Yy FIZKTENET, AL VAL y FIZELBEITEZDT, R
Ly RiZidMzE3T 2R 520N EE A

IR IE, 777008002, ALy FPRETIT 2D 0RO ) —T%2MZ 3 22 TT:

import threading, time

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

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

T.start ()

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

Lol EEZ (IFLAYDT 7y b7+ —LATIE) ALy FIRITLTETINZDTIE R, —DIDFTX
NBZDTT ! ERSL, OS DALY RRAFT Y a—Jd, HiOAL Yy FBT7Rry ZJZNBETHLVWAL Y F%
BIGA L0 5 T3,

EICE I, BBOFTORIICH x o LAY =T Z2MA 52T

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

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

T.start ()

time.sleep(10)

time.sleep() D RWVELERFHZHERL X5 FT2LD b, 74D X5 HMAEZES HTHBRWTL &k 5. 1
DDT7 AT 4 7& quene EY 22— EMoT, Fa2—FT7I=27 b2ED, ALY RPET LA X2 —
=2 Y%ZBEML, A4 YAy RIZALy REFCBD =2 22X a—DbaAlEEsZ2TT,
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4.3.3 1c<XTADT—H—RL vy FICHEREZEIDIRBICIZES LETH?

BOEELFEZ, HTLW concurrent. futures £ 2 — /L, $12 ThreadPoolExecutor 7 9 A %5 Z &
‘f‘\‘j—o

DL, ENT7AITV AL EFICarybr— L0 EEE, BHOFTrY vy 72 EL LS TEET,
queve EYV 2= ZMES5T, YaT7DVRAM2EBLFa—Z2FoTLREW, Queve 7 7REA T =7 DV
AMERREEL, F2—ICHERZBMT 3 .put(obj) XY v K, ZRLEREEZIRT .get() XYV v FER-oTWE
T, TDIZITRIF. ENEFTNDOY aTHREoBD 1 EIIZITWMHEINS Z & 2 IREET 5 DB e v 7 LI
LA L 9,

B ro LBnHD 3

import threading, queue, time

# The worker thread gets jobs off the queue. When the queue ts empty, it
# assumes there will be no more work and exits.
# (Realistically workers will rTun until terminated.)
def worker():
print ('Running worker')
time.sleep(0.1)
while True:
try:
arg = q.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

q = queue.Queue()

# Start a pool of 5 workers

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

# Begin adding work to the queue
for i in range(50):

q.put (i)

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

Running worker

Running worker

Running worker

Running worker

Running worker

Main thread sleeping

, started 130283832797456)> running with argument
started 130283824404752)> running with argument
started 130283816012048)> running with argument
started 130283807619344)> running with argument
started 130283799226640)> running with argument
started 130283832797456)> running with argument

Worker <Thread(worker

Worker <Thread(worker

Worker <Thread(worker

Worker <Thread(worker

Worker <Thread(worker

= oo W N
a » W N =+ O

Worker <Thread(worker

EDFHELVWILIEEY2— LD FF a2 XY PEFANTLIZIWV; Queue 7 7 RIEBERER A > X — 7 = — R B4
LTWEd,

43.4 JO-NILBEDEABLBEDEENAL Y FE—TICBZDTIH?

global interpreter lock (GIL) DAERTHEHAL. Python VM T—EIZ—DR T DAL v FRETEINE Z MR
FAESNTVWET, —fkiZ. Python TIEAL v FEOYIDEZZ AL ba— F@aROMTOATVWE T, YR
DJEHAZ. sys.setswitchinterval() THETEET, LidoT. ZHZNLDNAS ba—FamB, ZLTZ
NZhOHHDBELE2THD C FEEa— FiE, Python 70275 A0HE»BIE. 7 I v 2 TT,

O s, Him ik, FEEZEEDZDHIE PVM N, ba— FOREZHFET 22 AN ETT, EE L
iF. MAAAT—XB (B VRN, #EF) O, ERELEETS 7 7 I v 2257 HER. EBIZT b
v T,

iz, LToEBEEET7 b2y 2 T3 (L. L1, L2V A b, D, D1, D2 i3#8E, x. y i3+ 7v =27 b i
j 3BT T):

L.append (x)
L1.extend(L2)
x = L[i]

x = L.pop(Q)
L1[i:j] = L2
L.sort ()
x=y
x.field = y
D[x] =y
D1.update(D2)
D.keys ()

B, 7RIy I TREDY EEA:
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i =i+l
L.append(L[-11)
L[i] = LIj]
D[x] = D[x] + 1

MOF TP 27 FEBEEHEZIZ IO RERII. 20X 7V 27 VOSBRIV AL RICKR o722 EIC __del_ O
XYy REMUHESTIeAD D, ThADXEELZRIFTAD LNEEA., TR, BEERY X FOKRBEREH
ICYUTWEED T, O LITUE, mutex ZioTL & W !

4.3.5 7J7O—-NIL1>2F1) 20Oy 7 (Global Interpreter Lock) ZEXDRS C X TEFHW
DTIH?

<A F AL v R Python 7025 A3HEEE—2D CPU L2HXT. (1FLAY) £TD Python 2— K28 &
O—NIL1>270)520v 7 (GIL) BRI TWSH ULAMEEN LR <% 5 w5 2T, GIL &, Python %
N TV RV FTaty b —n=2>r LICEHET 52 L THRETH 2 L RS 5TE,

Python 1.5 O, Greg Stein 13FEFIC, GIL ZHDFRWT XD ZDflivm v ¥ 7/ THE SR Z 2 WiEZ
Ry FEvy b ("free threading” »Sv F) ZHEEL £ L7z, Adam Olsen &I, python-safethread 7m0 = 27
POz KD BREBREITVE L, BBV OEELD5EED. GIL OREZHFET 2 7-DICHER XDV
Oy XY ITDRDED, YTV AL Y ROXRT 3 —< Y ZADOMHBET (DD 30% OEh) ZRL
L7

ZhuE, wAF CPU v ¥ ET Python W REBBLVWILEZEKRLEVA ! RAZEHE KD ALY R T
B2 EBO 7OER 1005 2 2E2 U0V T, ZHUd. LW concurrent.futures £ 2 —JL
@ ProcessPoolExecutor 7 7 A Z {2 X T3, multiprocessing EY 2 —JlE, ZFRXTZ DT 4 A8y F
ZEDRCHBE L2V ED7DD K D EKHER API Z2Ht L £ 97,

CIaRZ S FLFS5 2 vk Ib %3, CIREZREHOLE?2 X 27 DEITIEZIE. ZOIRITZETH C a—
FTHOATWAE GIL 2B TE, ZOBICHO AL v FTIEENIED 5N F F, z1ib % hashlib R ¥, F
TRINEITROTWAEES A TS VEI2a—LbHYFET,

GIL Z2AMI2 7B —oLZ T2 XD, A VATV XREZeORy ZJIZTERNZLVWIRELHDET, £LT,
AVERTYVREIATO 2 VEHETEIRETEREVEWVWS T, BERMNS, YELIFEBFLARZWVWTL &
5o ZLDATY =7 POERKIIHE, 70— rVUREZF o TV 2D T, EHRIZTZOANARKMEFIIRZDZST
T B, DNEBRBHETOLFINEF v v P2 ENET, ZOF v v aldf &7 ) ZREBHH» X kL
TERDEVA, MDA TP =7 MUZEHBOHBERY A b 2RoT0ET, ZNHDOHHERY A M4 v &
TV ZRBIE» I N TERY FRA, Fi,

FNE A FOEEPKRDIRIRZ DD DD FHA, BERS, — F—F 4 HBRICHEEN D 2005
TTo = F =T 4 HERPEDINDZR—RE, A VR T ) ZKRBIZITRTDO 70— OVIREEEIEIAT 2 L 5 I2Z&
PTEBZR=REDBHANZETL & I,

ZLTRKIC, —BEBDA VX F) 22 REZEHEFLRVESICLIZE LT, ZAZNDA YR TY X &M
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VLR ETER L TRIZAMGELNZ VWS DTL LI D?

4.4 AJ1edh

441 77N ZHIRRTBICIIESLETH? (2D, 7 71ILICEAT B ERA...)

os.remove (filename) F721% os.unlink(filename) 2> T 72XV, FFa XY M os EV 2 —1%H
BLTLEEY, ZOZO0BBUIFEILT DD TT, unlink() XHIZ, ZOE® Unix 27243 —LDOHR
T,

74 L2 MU RHIBRT 21213, os.rmdir() 2o T 72X W, fEMICIE os.mkdir() 2o T E W, os.
makedirs(path) & path ODFRED T4+ L7 PV D, FELBRWH DZEIERL $3, os.removedirs(path) &
FEOT 4 L7 P UDBETHERD., ZASZHEIRLET, 74127 PU YY) =2k ZOoHERTZHIRL 20
7% 5. shutil.rmtree() 2o T & W,

77 ANDAFIEEE T 5121, os.rename(old_path, new_path) Zff-> T 72X,

77 ANEYIDEED HI1TIE. £ = open(filename, "rb+") ST 7 » A L Z B E, f.truncate(offset)
2o TLZE W offset 1377 4L P TRBTED S — VB TT, os.open() THIPNZT 7 A LVHD os.
ftruncate(fd, offset) dH D F T, fd IZ7 7 ANT 4 A2 V) TR (NZIWVERUE) TT,

shutil £ 2 —WIZd, copyfile(). copytree(). rmtree() ¥, 7 7 A M/EA T 2B WL OB EN
£7,

442 7702 AE—FBICIZES LETH?

shutil €Y 2 —/LiZid copyfile) BB H D £9, 4B, MacOS 9 TRV Y —R 74— 774 VX —1F
Hzar—LxEA,

443 NMFTIT—REZHRAEETTBICIFESLETH?
B ANA F ) F—RIEROFAE EITIZ, struct TV 2 —LEZF SO —FTT, THTAALF VY F—X (il
WIIE) 2 EOC XTI 2 - T, Python 77927 MIE#MTZ2Z LD TEET L. ZOHHTEET,

BIZE UTDa—FE7 7 A AH56 2 31 OB 2L 4 N4 FOBE 1 2y /72y TF4 7Y 74—
Xy FCHARAAET:

import struct

with open(filename, "rb") as f:
s = f.read(8)
X, ¥, z = struct.unpack(">hhl", s)
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T4 =<y D > BFF—XEHEHINICE Yy VT4 7 LET, 7744006, XF M 3—on” #
B7(2 N4 b)) BFARAA, LFE T 1E—2D long BH RiRAAAE T,

FO MR T — & (B, BESLEINREOF S DORD 720 2 b)) X LT, array €Y a—1%
52 edTELXT,

AER: NAFVTF—REHAHFETHIE (TZWHZ L5 "rb" & open() WKHHELT) 77 A L& NLFV
E—RTHKBEBDDDE T, ROYIC (F74L D) "r" 2o 7581F. 774 UWETF A ME— RTH.
N, f.read() X bytes A7 =7 P TR str A7V =7 FRRLE T,

4.4.4 os.popen() IC& > TESNT=/NA T T os.read() BMELONTVEWVWELSTY, BET
TH?

os.read () (&, FADLNIZT7 7 A VERT/NERER, 77 AVT 4 A7) T2 EFIEICHS, KL ~OLOREET
¥, os.popen() &, HlAABZD open() BB Y FUHD. HLALET 7 ANATT 22 M EERL E
Fo o T, os.popen() IZ& > TR I N2 RA T p 25 n NA P DETFHAIBIZIE, p.read(n) Z{#H 54
EXRHYHET,

4.4.5 27T (RS232) K— MCTFoERTBICIEES LETH?

Win32, POSIX (Linux. BSD. &), Jython Tii:
http://pyserial.sourceforge.net
Unix Tl. Mitch Chapman 12 X % Usenet O#FFEE SR L TL Z&E W

https://groups.google.com/groups?selm=34A04430.CF9Qohioee.com

4.4.6 sys.stdout (stdin, stderr) ZEAC LS E LTHEEICEHAL SNBVDIEHBETTH ?

Python @ file object 1&, BKHED C 77 A NVT 4 A7V TR LD, HMBDOEKEL 4 ¥ T,

FHAAAD open() BIEIC K > TEMINZFZLAY D7 7 A VAT =2 FTIE, f.close() I Python 7 »
ANKATY 227 b5 Python ORELSIEEAL SN TWEHDET3HEDT, ZOTIKHS C 7741 T 4 A
JVTREBALDESICFRLET, T, £ BPHIR=—I R B, £f DT A7 7 X THEINICKEZ
DET,

L» L. stdin, stdout. stderr & C TRHBIRIGDREZ 5N TS Z e H 5, Python TdRRICRRNICbHNR
%9, sys.stdout.close() £FEFT T % ¥, Python LRNLDT 7 AL ATV z7 MTFHLEGATVWEHDY
FTHEHBDOFONETN, C 774074 A7V TFRETEHALSNEHA,
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TWEHB C IZ7ANF4ARZYTEDI L, ZO=Z20XNhZHUL 2123, ETARLCHLA20ELH B Z L
ZHENPDZNETT (FIZIE, HBIRES 2—10D /O ZIEELZETLEI DD LNERA), RYITHER SR,
os.close() 2T X\

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

os.close(stderr.fileno())

Fd BoERe L Tehen0,1,2 R ET,

4.5 XYy bD—=U /A2 —2y b TOTFZ2T
4.5.1 Python ® WWW YV —)LICIZfADHBD £IH ?
477V 7 7L A= a7 LD internet ¥ netdata ¥ WHEESIRL TL Z& W, Python 121, #—2

FA R TZI7A47Y YA D web Y RTLEWETIDIMFENRELZLDES 2 —NADH D FT,

FAAEERR 7 L — 27 — 27 OEIE Paul Boddie 12 & - T, https://wiki.python.org/moin/WebProgramming
TAYTFVRAEINTVET,

Cameron Laird 1%, http://phaseit.net/claird/comp.lang.python/web_python T Python @ = 7 HAfiic B
TOERBRR—=VBE L TVE T,

4.5.2 CGl 7 +—LD%E (METHOD=POST) %#&M¥ 3IcIF>5 LEThH ?

74 —2% POST LEAEROY 2 7 R—VZHIFLTVWTT, iHICHIGT 572003 —NEdHBTLxHI0?

HYEF, ZHuE urllib.request % FIH U 7= H 7245 C 3

#1/usr/local/bin/python

import urllib.request

# build the query string
qs = "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=qs)
with req:
msg, hdrs = req.read(), req.info()

—RENTIE, =k ¥ PEEBE T Y a— FE Nz POST #1ETIE. 7V XFFF urllib.parse.urlencode()
o T XA RZFAUERS BV I L ICERE L TLEX W, FlZiE, name=Guy Steele, Jr. 2FEET 51T

45. Ry bT—U /A B—%y FFOTSIVY 75
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>>> import urllib.parse
>>> urllib.parse.urlencode({'name': 'Guy Steele, Jr.'})

'name=Guy+Steele’,2C+Jr."'

BE:
urllib-howto 12% < DHIRH D FF,
453 FOEZCa—ILD HTML OERDOEBICIIBEFETH ?

Web Programming (2DWTD wiki DR— M HBITIIDY ¥ ZBRMTF SN E T,

4.5.4 Python X7V T rHEAX—ILZZXBICIZES LETH?

BHES 4 75 VEY 2 —)b smtplib 2o TLZ& W,

HUTITRTON, Iz ffior 2 & Bl nfZhi D X — LEERTT, ZOXY vy Rl SMTP Y RF%2HE—+
FTERAMNRLEZTTHIEEIL T,

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 matl send
server = smtplib.SMTP('localhost')
server.sendmail (fromaddr, toaddrs, msg)

server.quit()

Unix [REDRDH D DFERILE sendmail 25 Z ¥ TF, sendmail 707 Z LADFFTIES AT L2 X - ThEA
T3; 5 & XX /usr/lib/sendmail Z o7 b, % ¥ XL /usr/sbin/sendmail 7Z-7% D, sendmail D~
ZaTAR=IBPHFIIRETL D, HU I Na—FEIDX5 2D %3

import os

SENDMAIL = "/usr/sbin/sendmail" # sendmail location
p = os.popen(" -t -i" % SENDMAIL, "w")

(RDR=I12HiL)
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(AIDR=I 5 DREE)

.write("To: receiver@example.com\n")

.write("Subject: test\n")

.write("\n") # blank line separating headers from body
.write("Some text\n")

.write("some more text\n")

ho e Bl e B o B o

sts = p.close()
if sts != 0O:

print("Sendmail exit status", sts)

4.5.5 V7y b® connect() XYY RTITOYFIINGBLLTRICIEESLEFTH?

FIT select EY 2 =AY 7 v FOIEFED I/0 ZHh 5 Db g3,

TCP #3780y ¥ 7INRVEIICTEDIC, Y7y b/ ry7uyF Uy 7E—RIRET DI LXK
F3, ZL T connect() Lzt &2, BB TE S0, =7 —%F 5% .errno & LTEHELHINEZITES D
DL LI D 3, errno.EINPROGRESS IF. #ERAHETHTH 20, LT T L TVWARVEWVWS T RRL
T3, B2 OS TRERZEMNEINEDT, BRZDIATLATHPRINE DEHIPDTELLDENDHD
£,

connect_ex() XV v REMAIZFMNEERLLL THEAE T, ZHUIHIC ertno DEZEIRTTL & 5, K=V
V7 DIHITIE, B TET: connect_ex() ZMUHIT I N TEET - 0 £721% errno. EISCONN (Xt X /-
ZYERLET - FF BIRTEZY 7y NI EEL TEXAAARELTARS Z B TEE T,

AM: asyncore EVa—iE, /TRy FIITDRY T —7a—-FEFELIMEEDLDIITIL—LTV-TOD
EORTERRELE T, = F =7 4 D Twisted 74 77 VIZ— IV TEZHEREBIREE TS,

4.6 F—HN—2

4.6.1 Python (CIZT—ER—ZANYT—IADA VR TT—REIHDETH ?

=4

FEHED Python 121X, DBM % GDBM 2 ¥ D, T4 AT N—=ZADNY ¥ a2 DA YR T 2 —AbEENTVET, Z
7z, sqlite3 EY 2 —Mid, BERT 4 RIXR—RADHBRT —ZR—2A 2R L7,

AL DOBRT — ZRX=ZADBPR—FENTVET, #FHfllld DatabaseProgramming wiki page ZZH L T<
72EW,
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4.6.2 Python TK#HEMNABA TSI b ZRETBICIEESLEFTH?
pickle 74 75 VEY 2 — LT, T —BNBHFETINEZMBRTEET (L7740, Y7y b, U g

VRYDEIRDBDERE TSI LIFTEERAD), shelve 74 77 VEY 2 —Lid pickle & (g)dbm % ff
W, fEED Python 7Y =2 b 2&Tkkla~ y 72 EM L £7,

4.7 BFH

4.7.1 Python TEHZERTBRICIZESLEFTH?

BHEE Y 2 — )LD random DVELBUAERKERZEEL TVWE T, FHUVFIEHEMTS:

import random

random.random()

CAURXE [0, 1) ND 5 ¥ X AR iFE/ NG EIRL £5,
TDEY 2= ZDME S DRHLL AR ERD H D £, Fil 23
« randrange(a, b) XXM [a, b) 7 6¥ME R Z T,
o uniform(a, b) XXM [a, b) 2 &IFBNEEE RS F T,
o normalvariate(mean, sdev) (ZIEH (HVR) 5ifizy > 7V 7 LET,
=T Y RWEEBEH T 3 aKELRBERL H D £F, HlRIT:
e choice(8) BH5A BNy —F U ANL T VX LRBREENE T,
o shuffle(L) ZVRAFEA VT L—RCTY Y v 7L LET, ThDE, FYXARMUBEZET,

Random 27 7 ADA Y ARV ARER LT, HHEOMSLEBERBEDOLB D TEET,
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ik CEHAH FAQ

5.1 C THEHOBHZESIFTETEFIH?
e B 2R B ZLTHILWLWE A TETEALEL M Y EY2—L% C TIERET, ZHAUEFFa
A ¥ b extending-index THIHI N TVWE T,

e A Y OFRD S ED Python A3 Z DFEEZ > TWET,

52 C++4+ THEDOEKZESCCIITEEIN?

W, C++ Mich 3 C HEUSRER - T TE £ F, extern "C" { ... } T Python D4 > 1—F 77 4L
ZH A, extern "C" % Python 4 ¥ X 7)) X5 LIERZFHMOFNCE VT E WV, 7B = VL0Eil e C++
F 727 bOEREFIODDIZRSBWVWTL x 5,

53 C ZE<DRIKRETT, DA ERIHD TEAD?

HWEHD CINRZEL DOHDR D TIE, BRI o TWi27dH D %7,

Cython ¥ Z DM Pyrex 1&. HTHICER L7 Python 2%ZIJED ., Mind 3 C a— FE4ERKL £3, Cython
% Pyrex #f# 21X Python ® C APl 2B E3 2 Z e R IREHFIFF T,

LZDr ZA Python JLEBPFELRVWE IR CR C++ FA4A T T VANDA Y E =T = 4 APRBERGE. SWIG
DEIRY—IVT, ZOIF7AT7VDT—2HDZ vy ¥ 72K ET, SIP, CXX, Boost, Weave TH C++
FATIVETVEYITEET,
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5.4 C B5FEE®D Python XZE1TIBICIFESLFITH?

I AT S mE/KEDOBIBUZ PyRun_SimpleString() T, —2DDXFHGIHZMW D, €Y 2—)V __main__ D
AVTFRARNTENEFET L, B2 5 0. Fl4t (SyntaxError 8¢ FAELLS -1 BIRL F3, HIHIE
L7z 4Ud, PyRun_String() Z{#->TL 7Z&E W, ¥ — X% Python/pythonrun.c @ 'PyRun_SimpleString ()
ESIRLUTLIEX W,

5.5 C 5FEE®D Python NZFHE T BICIFESLEFTH?

SEDEM D PyRun_String() . A&X— b VKL Py_eval_input ZE L THIHL T ZE WV, ZAER%E
fEfT L. P L CZDEZIRL 3,

5.6 Python 72 +H'5 C DEZEODHTICIFES LETH?

A7 bOTNHKD £F, X T N7 5, PyTuple_Size() 2SR X %R L. PyTuple_GetItem() DMHEE XNz
AT I ADEZRRIRLET, VA MIHFEROBEE PyList_Size() & PyList_GetItem() 23HhH ¥,

bytes Tl, PyBytes_Size() 3Z DEX %R L. PyBytes_AsStringAndSize() DSZ DEADKRA ¥ X EX
ML £ 9, Python @ bytes 7Y =27 MI null 2522 B TEZDT, C D strlen() ZfH 5 NETIE
BN EIHERLTLEE W,

A7V 27 VOREBRET 31X, EITRONICZEND NULL TRWIZ ¥ ZiEHL D7z ET, PyBytes_Check() .
PyTuple_Check() . PyList_Check() ¥ & E 3,

Wh 3 ‘abstract’ f Y X —7 2 —ApHiE#EIN S, Python A 7Y =7 Mz 32EL L API & &
DEF - EDFFLWVI LIX Include/abstract.h ZHA T EE W, Thzfs e, BERM T +ar
(PyNumber_Index() 72 ¥) % PyMapping API &= v 7R 7o b alrk X oficii>7a b aivichiz,
PySequence_Length() % PySequence_GetItem() 2 X DEE DD Python > — 7 Y AAD A ¥ X —
Tz—AZT77RATEET,
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5.7 Py_BuildValue() TEERDZ FILEEBICIRES LETH?

TEZEHA, b DIZ PyTuple_Pack() %o TL7ZE W,

5.8 CHB5ATZII DAYy FZRUHTICIFES LETH?

PyObject_CallMethod() B TA 7Y =7 FDIEDX Y v RENRUOHEE T, RIARXE, ATV =7+, ¥
CHF A Y v FOLHT, Py_BuildValue() Tffibh 3 k5% 7 +—~<v bXXFH, Z LTI TT:

PyObject *
PyObject_CallMethod (PyObject *object, const char *method_name,

const char *arg_format, ...);

IR Y v FREOWAREFTI 27 MZHEMNT, HARAALP T —FERIIZBFRD D VA, R D EIIN
LT Py_DECREF() T 2MENHZZrdbHDET,

BIZIE, HB77ANFTI =27 bD "seek” XYV v F%& 10,0 25 LTI X (774 VAT =22 +D
KAV RE 7 L LET):

res = PyObject_CallMethod(f, "seek", "(ii)", 10, 0);
if (res == NULL) {
. an exception occurred ...
}
else {
Py_DECREF (res) ;
}

723, PyObject_CallObject() DFIE Y R MZIE BIZ X P ABRETT, BEBES L L THEEH I,
Zx—==v M) 2EL. B —205 [ BTHORHE T, BBEFEINTL K o TR "(1)” e LTLE
20,

5.9 PyErr_Print() (ZDfth stdout/stderr IZEIFT3HD) h5DHNTZFH
ITEXBICIFES LETH?

Python @ — FAT, write() XY v FEFR=ITE3F 7027 FPEERBLTLIEEI W, 20727 b %
sys.stdout & sys.stderr IZKA LT 7ZE W, print_error 2R T, BLUCHEHED b L — ANy 7 #iHE
EEHEETIESV, 25T HNE write) PR EROFTICITE X T,

B DA TIRX, i0.Stringl0 7 7 A %M S5 Z T

>>> import io, sys

>>> sys.stdout = io.StringI0(Q)

(Ko<= 1%i)
5.7. Py_BuildValue() THEERDZ FILEEBICIEES LETH ? 81
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HIDR— % 5D E)

>>> print('foo')

>>> print('hello world!"')

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

hello world!

CNEFRUIEZTDARRLA TS 27 PERDESITHRZTLES:

>>> 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!

5.10 C 5 Python TEDMNIED a2 —IILICTI7ERXTBICIEESLF
Ih?

UTOESCEY 2a—NF TV 27 bPADKRL UV EREZELNET:

module = PyImport_ImportModule("<modulename>");

FDEY 2= PEREAVR=1PENTVRY (DF D, £% sys.modules IZHATWVWZRW) o, ZHITE
Va—nEEMEL £, %5 TRIFAUL, B sys.modules["<modulename>"] DE%ZIRL £3, 2B, Z
UTEY 2= 20K DZLATZEBICDBRALEFEA, THUTEY 2 — AL I T 'sys.modules IZIRE
ENTWVWD I ZRIET 2721 T,

INT, EVa2—LOREMNE (D% D, EY 2 — A TERINLMAEREOAHE) WUATOIIICT7 7 ERATES LS
A=

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

PyObject_SetAttrString() ZMEATEY 2 —LDERIRATEZ L TEE T,
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5.11 Python 75 CH++ ATV RTT—RTBICIBES LETH?

RDZNZERZIGE T, WAWARTEDRDHD 3, FETRER5, "HREHEDIALR” F¥FaX v 2Hdl
EBIRHTL IV, 2B, Python 7Y XA LAY ATAICE->TiE, C & C++ EHEDEDLD FVRA, 2o
5. C HGEE (KA > &) BUZESWTH LW Python OB RS 2 /58HE C++ 7Y =227 MWL THHER
T3,

C++ ZA4 77 VIBL TR, C Z2E<DRARETY, tMDFERHDFEADL? 2BRELTIZZ W,

512 By b7y T 774 TEDa—IZEMLESE LB XA TICKEK
LEL7 BETIDL?
ty b7y FREATTROS R TER ST, BTV E, EAFTRIEBMLE T, (ThzETITE,

HEEDOBINS = VATV T IANy IWRBETTH, ZONTIINZIVDDTIT»SENICARE S MifEIX AR WT
Lxd,)

513 RZ TNV T TBICIFESLETH?

Fice — FENHERIC GDB 25 & %, B0 — FXNBETTIL—7 KA YV FERELTIWIT X
Ao

.gdbinit 7 7 A UC (FIIMEENNC), Z0awy REMA T ZE W

br _PyImport_LoadDynamicModule

ZLT, GDB ziZ#)¥ 2% & ZIZ:

$ gdb /local/bin/python

gdb) run myscript.py

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

gdb) br myfunction.c:50

gdb) continue

5.11. Python 55 C++ ATV RTT—RXFBICIFESLFEFTH? 83
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5.14 Linux ¥ XT LT Python EZa2a—I)LZaAYNTILLI-LVDTTH. B
DHSBWVWI7IILDHBDET, BETIH?

Python D% D%y 7 —IN—= a IZiE, Python HBEZ 3 V84 LT 2 DICBERRAIR T 7 AV EET
/usr/lib/python2.z/config/ 74 L7 PUDEEN TV EEA,

Red Hat Tl&. Python RPM %A Y X b=V L TRERT 7 A LG TLREE W,

Debian Tld. apt-get install python-dev ZHEITL T &\,

5.15 " %&£ (incomplete) BAN" & " F@EY] (invalid) BAHN" 5K
MIBICIRESLEITN?

Python £ ¥ X575 4 74X T RTIE. ANPATREREE (BIZIX, "if” XORE D 2 XA 7 LR,
7y AR =ZEXFHEIRAFEHAL TORVERY) idfii 7e >y Sy 252 6hE308. AP ETITHS &
FWIEABICHEY TS — X v =I5 200ET, TOXIRIDZITVEHRMLI-VWI DD T,

Python TIIREENTERD 3 2 FWVIZ T3 codeop EY 2 — W2 £F, HlZIX IDLE 8k ffioT
WET,

Ik C TITO &b i 72 /71K 1%. PyRun_Interactiveloop() % (MERSIEH O AL v K T) I
G L. Python 4 ¥ X7V RICHBIDANZHOEL I TT, MEHDANBEUZHETLET 2D
Py0S_ReadlineFunctionPointer() ZWET 2 I dTEXFEJ, LWk ¥ M& Modules/readline.c X
Parser/myreadline.c ZZM L T 72 & W,

L2 L., lAIAAD Python 4 ¥ R—FV X EMD7 TPV r—2a > 2RUAL Yy RTEITTE I 2 PHET,
PyRun_InteractiveLoop() TL—HDANZFE->TWARIED ARV EBDHDET, DS RGEDMR
PRD—DI3. PyParser_ParseString() #M-A T e.error ¥ E_EOF BELWZ ¥, 2% D AP RELETH
L5 %ENIDD LTS, T, Alex Farber Da—F2SBEIC Lz, KRTFTA MDY I La—RFTT:

#define PY_SSIZE T _CLEAN
#include <Python.h>
#include <node.h>
#include <errcode.h>
#include <grammar.h>
#include <parsetok.h>

#include <compile.h>

int testcomplete(char *code)

/* code should end in \n */

/* return -1 for error, O for incomplete, 1 for complete */
{

node *n;

(RDR=I12Fi <)
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HIDR— % 5D E)

perrdetail e;

n = PyParser_ParseString(code, &_PyParser_Grammar,

if (n

Py_file_input, &e);
== NULL) {

if (e.error == E_EOF)

return 0O;

return -1;

}

PyNode_Free(n) ;

return 1;

R DIFRRFKIX, ZIFTE SN2 FF% Py_CompileString() TaY A LT 5 E2lAZ L TT, =7
layRtrdhizs, REN/za— ¥4 7Y =2 +% PyEval_EvalCode() ZMATHITT S Z 2 ATH
7ZEWV, Z5TRIFNI, ANERDIZDIRFLTLZE WV, VXL ADRRR LIRS, ZRBTT—RDOH
AN DIEEDRD LN TV BT RDODPIANTLZE NV, ZD7DITE, BISNE TAd 5 X vt —IFF %k B
L. Z1%&XFH| "unexpected EOF while parsing” ¥t L £3, Z 21 GNU readline library % i - 72524
BB D % F (readline() ZFHA TV S[IE SIGINT Z#EHA L2V LILEEA):

#include

#include

<stdio.h>

<readline.h>

#define PY_SSIZE T CLEAN

#include
#include
#include

#include

int main

{

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

<eval.h>

(int argc, charx argv[])

int i, j, dome = 0;
char psi[] = ">>> ";

char ps2[] = "... ";

char *prompt = psi;

char *msg, *line, *code = NULL;

PyObject *src, *glb, *loc;

PyObject *exc, *val, *trb, *obj, *dum;

Py_Initialize ();

loc = PyDict_New ();
glb = PyDict_New ();
PyDict_SetItemString (glb, "__builtins__", PyEval_GetBuiltins ());

while (!done)

/* lengths of line, code */

(RDR=212Hi<)
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(AIDR=I 5 DREE)

line = readline (prompt);

if (NULL == line)
{
done = 1;
}
else
{

i = strlen (line);

if (1 > 0)
add_history (line);

if (NULL == code)
j=0;
else

j = strlen (code);

code = realloc (code, i + j + 2);
if (NULL == code)
exit (1);

if (0 == j)
code[0] = '\0';

strncat (code, line, i);
code[i + jl = '"\n';
code[i + j + 11 = '\0';

/* Ctrl-D pressed */

/* save non—empty lines */

/* nothing in code yet */

/* out of memory */

/% code was empty, so */

/* keep strncat happy */

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

src = Py_CompileString (code, "<stdin>", Py_single_input);

if (NULL !'= src)
{
if (psl == prompt ||
‘"\n' == codel[i + j - 11)

/* comptiled just fine - */

/* S>> M or x/
/% " .. " and double '\n' */

/* so exzecute it */

dum = PyEval_EvalCode (src, glb, loc);

Py_XDECREF (dum);

Py_XDECREF (src);

free (code);

code = NULL;

if (PyErr_Occurred ())
PyErr_Print ();

prompt = psi;

/* syntaz error or E_EOF? */

(Ko<= 1%i)

86

58 5 & iR IZHiIAH FAQ




Python Frequently Asked Questions, 'J1)—2X 3.7.17

HIDR— % 5D E)

else if (PyErr_ExceptionMatches (PyExc_SyntaxError))

{
PyErr_Fetch (&exc, &val, &trb);

/* clears ezxception! */

if (PyArg_ParseTuple (val, "s0", &msg, &obj) &&

!strcmp (msg, "unexpected EOF while parsing")) /* E_EOF */

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

}

else

{
PyErr_Restore (exc, val, trb);
PyErr_Print ();
free (code);
code = NULL;
prompt = psi;

}

else

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

free (line);

Py_XDECREF (glb) ;
Py_XDECREF (1loc) ;
Py_Finalize();
exit(0);

/* some other syntaz error */

/* some mon-syntaxr error */

5.15. " F5=2 (incomplete) ZAN" % ” Fi@Y) (invalid) BZAN” HBERTBICRES LETH? 87
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5.16 REZED g++ > )L __ builtin_new ¥ ___pure_virtual Z BDl7
BICFES5LFETH?
gt+ TV 2 — L EEINICE — FF 512X Python ZFHa > 4L, Zh%k g++ THY ¥ (Python

Modules Makefile A® LINKCC %2Z58) L., k% g++ TY > 27 (flZ1X g++ -shared -o mymodule.so
mymodule.o) L7RFHUILD FHA,

5.17 XV vy FOWK D C T, £DMIE Python TREShATD o
bFOSR%E (MEBET) FHCIETEIEIN?

IV, int . list . dict BEDVE LML V7 S ZADHMERTEE T,

The Boost Python Library (BPL, http://www.boost.org/libs/python/doc/index.html) 22X, Zh %
C++ »HTEET, (§72b5, BPL 2o T C++ TEIPNLIIRS A MR TEET).
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6.1 Python 704 5 L% Windows TEIDTICIZES LETH?

THEDLT U B ERMTIEH D FH A, Windows 2 R4 070y o L 2ETT5DICEBATL
FoTVWREAE, ETHLLRZILICEZEZTL LD 25 TRVWESIEZ., 35D LF5IZ2BHETL & 5,

HHEOMARBREZ > TWBDTRIFIUI, BEMIZIE "DOS V4 Y Fy”? 7 avwr RF7ary 7N i
CrBLICHEINTNEHDIZ, Windows A< Y FEXA FFTE5ZLICKRETLEI, BEZIVWI V4 VY
IFMBEAN—T cnd ZRRLTEHLE T, @EIIRXO LI BFZEHD Windows @ ” a~<w> K Frr 7+ 238
NZ2DT, V4 Y NUBEE LD 5133T:

Cc:\>

COXFIRREBZ->TWED, MERDHoDTEIDT, arPa—ROKER. DREVREME LI
T, ZDXSTR>TVWBIdHBTLED:

D:\YourName\Projects\Python>

CDEIRT 4 Y FYE AT Python 7027 S AZz80 3 FIIZNEFICES % T,

Python 27V 7 Ma& Python 1 > 27U & LIHIN 2070 7T A TUHEALTUIL RN E WS T
T, M 2B RHDET, A Y RXTVRIEIRAZ ) T P aiisds N ba—FiZar L, N4 ba—
FRFETLIR I L 2ELEET, Tl 4 &7V XM Python A7V 7 MW OIS 7201213, CALH
BEZz320DTL x527?

FIWHUNT, IV R T4 Y R "py” E WS HEENA VR T ) X2 EHT 2R TH S LBHIE 20BN D
DET, avYFus Y RFouRlWES, py 205 av Y FEANL, VRV F—ZMMNTL XN,

C:\Users\YourName> py

RDE SNV RZBTL x5
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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.
>>>

AVETYEZD MNFFEE— R 28R FED £ L7z, TN T Python OXRREXFEINCANI LT, Fo TWBRHIZHE
TRFHMEXE 2 2N TEES, I Python ODRMOEED VL DT, W DrDXEZFEATASL, #
REATHIDOTAZL &5

>>> print("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

ZL DADPXEEE— REFEACEER 0 7S A REETEBE Y LTH-> TuwE 3, W5 Python vy ¥ a >
PROLEZWVES, exit() BEZMNOHETH, Ctrl F—2M LM 5 Z Z AN L "Enter” F—%2#HL T,
Windows 2> R 70 Y P MR- TL XN,

AZ—bk IARTOFOY 5L Python 3.x  Python (command line) ® Xk 5 RIEHM A X — b X = 2 —ITRfS
Dob LNERA, INEEEITIE, HILLT A Y ETIE>>> S Far AR TL LS, ZD
Ba. exit () BEBEMUCH T Ctrl-Z A1 22V 4 ¥ FUIEEAT £3; Windows & 1 2® "python” 2
YRRV 4 Y FUTETLTWT, A YE TV RXERTIERLLEEZL, 2OV 4 Y FYERAL T,

py A7V AR EIN TV S Z e AR TE /DT, Python 27V 7+ 252602551k bEL, 20
72®121& Python 227 V) 7"+ OS2 H 2 WIEHN A2 52 2 083 H D $F, Python A7V 7 +HBF R
by FIZH D, hellp.py EWIHILHIT, BrorXRVwIkicavy FFay 7 bR —o7 4 L7 MY EBWT
WAEIRELEL &5, £9F DL RDESBRERBPAONET:

C:\Users\YourName>

ZZETERNL py ODBRAICRZ VTS YDA R%EA)]T 5 Z 2T, Python A2V 7+ %2ET LS py a~v v F
> I e .
A TEET:

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

6.2 Python XU hZ2RITABEICTBICIFES LEXITH?

Windows Tli&, ¥ Python 4 ¥ 2 b =TI .py IR T%2H 2 7 7 4 LA (Python.File) 1ZBE{ T,
ZDT7 7 AN R T X EFEITTHF—F>a~<x 2 F (D:\Program Files\Python\python.exe "%1"
W) #E5EZET, avr F7Ry T M5 foopy ¥ LTARZ Y 7 M E2FATAREICT 2 IE 2N THA TS, A7
)7 NIRRT R LT foo’ 8720 X 4 FLTHEITLIZWD RS, PATHEXT BEZERBUC py ZIMATL & W,
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6.3 Python DEZHICKEDHID BB HBZDIEHETIH ?

% Python I Windows T THEREEEFL 52, & XY X Python DRAWKAX— b7 v F IR H 15
X2 Ro7ZVINTLR= MDD D 5, FITHEHRZ 212, Python IZFRIBICERE X N/ MD Windows >
AT LTREBALEHCDTY,

COMBEEZZDRI Y DUANANEY 7 P27 OREIRARLEI > TRIZNZZENHDET, VANLRR
FXFOHIE, 77 ANT AT LADEDRTOHAAAEEWNT 2 X5 ICHELLHZEIC. ZNORAX—+T7y
TA ==~y FEFIEETIPHONTVEIDDDRDHDET, HDRIZDIVATLDIANVAZAF Yy Y T b
V7 DFELMEP DT, AYICFARICHEINTVS I ZHEFICLTL I W,

6.4 £59NIL Python XT7UT k% EXE ICHRFETH?

cx Freeze ZZM LT, Python a— F»5ay Y —, GUI OFITAIREY 7 A L 2{FN 2 K 5127 5 distutils
DILFREFART L FZE WV, py2exe 13 d EH 4% Python 2.x-X— 2D EXE #/E2IL5RTY, Z4UX Python 3
ZERLYR—-PLTOEREAD, BHFEPTT,

6.5 x.pyd 771IJLIE DLL ERALCTIH?

FW, pyd 7743 dIL EREICESRDBDOTTE, PLEVLDD T, foo.pyd EWIHETD DLL 235 -
Tz Lizs, ZAUCEBEE Pylnit_foo ) A& FAT0RITINIAED FH A, £ 5 F4UL Python T "import
foo” ZZFI} T, Python & foo.pyd (% foo.py. foo.pyc) L T, HAUX, PyInit_foo() ZMEUH L THIHA
ftL& S5 L%d. Windows % DLL OFEZLEL T 2D LEW, exe 7 7 L% foolib 12V ¥ 27§ 5HDIF
TIEHD EEA,

%8B, foo.pyd #MET % 32X PYTHONPATH TH b, Windows 2% foo.dll ZKT 2 A [FLTIEH D
FHA. £l 2542 AN 7 L ER TR S5 ADFEMTIZ Al BRETTH, foo.pyd 13FEITITIX
PEEIH Y FERHA, BB AA. import foo L7225 foo.pyd FMHETT, DLL TlE, V¥ 27iEY —RXa—FH
T __declspec(dllexport) WXL - THEENET, .pyd TiE. V73X MOV X P TERINET,

6.6 Python Z Windows 7 77— 3 VIZIBHATICIZFES LIS LWT
gH?

Python £ ¥ & 7V Z% Windows app (ZHEDALHEIE, RO XS ICENTEE 3!

1. 77D .exe WIZERE Python ZEDAATENLF LEWT FT&XW, Windows Tld., ZHHE? DLL
WZHROTWVWEEIREI 2 —1DA VR— b ZET 372512, Python & DLL TRIFNUIRD FEA,
(FFaxXy MEEATOWRVWERLREEZED—DOHTT, ) Kb DIZ, pythonWV.d1l &V ¥ 7 LTLE
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S EEIE 2L C:\Windows\System IZ4 Y A b= LI NTWVWET, NN & Python N—Y 3 > T
Python 3.3 THIUZ 733" O & 5 BHF T,

Python 12, load-time 2, F721& run-time 12V > 7 TE £ 3, load-time 72V > 7%, pythonNV.1lib
WHLTY Y23 5bDT, run-time &Y > 71X pythonVV.d11 I LTV 27 FT25HDTT, (—lMN
7R pythonNV.1lib & pythonWN.d1l IZMFT2VWbW3 " A Y KR—-bF74T7F7V7 TT, ZHUIHIC
VAT BRIV EERLET, )

run-time 72V ¥ Z1&, U ¥ 7 OFEREZRCHEMML L F3, S TEETRITDbNE T, 2— Fid Windows
® LoadLibraryEx () /L—F > T pythonMV.d1l # 12— F LR F4UIR D £H A, 23— FidF /2, Windows
D GetProcAddress() V—F Y THBLN LKA » X T, pythonWV.d1l (F725H5, Python & C API)
DV—F VT =EAT7 72 ALTOVWRIFNIRD FHA, v70l2XoT. ZDKRA ¥ &% Python O
CAPI ONV—F Y ZUSHTERED C a—-FIGBEL THER X,

Borland note: %73 pythonNV.1lib % Coff20mf.exe T OMF 7+ —< v MIEHL TLZE W,

. SWIG ZfEZIX. app DT —&K & XY v F%& Python TR 2 X 51232 Python ” #LiREY 2 -7 %

HEICENRE T, SWIG BHAZFAERoTNBTL LD, MRELT, exe 774V ORI YT
T3 Ca—FMPCTEEF (1), DLL 2fF _ 542 TH AL Voo bfliickd 3,

. SWIG [3HE5R DA AN S (D init BIEC (C BIE) Z21ED £9, HIZIE. EY 2 — L DOHHEID leo 725,

init BIE DA initleo() 172 D £F, SWIG shadow 27 5 2R %Moo 03 k<. Z5F % & init BAE
DAHFNZ initleoc() 12D 3, ZHUI shadow 7 7 ZAAMFES 1T A LREAL helper 7 7 X ZHIHHE L
ES

25y 72D Ca—F% exe 77 A0V Y7 TELZDE, AIHMLBEBOMESE L & Python ~NDE
Ta— D4 YR IHRRAEEHASTT ! (FFaxy MEEIhTWRWERRHEED ~SOHTY)

CEF 212, UTFOa—F%2foT Python £ Y27V XEWREY 2 —VIAATHHL T2 Z e BN TE

£75,

#include "python.h"

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

. Python @ C API iZid. pythonNN.dll Z /N FF3DiIZffibiizar 845 MSVC Dstoar 4 5

S LENZ oODBERH D TT,

fIRE 1. 3> %4 712X o T struct FILE 1203 2803874 2729, FILE * 5|22 \Wbw 3 7 e
KHE” BIEE, 22V FIRETHE S ERA, HEOB LIS, ZhoiTE K /KEEEBIZZ > TV
I

i 2: SWIG & void BIBAND 7 v RZ2ART 2 L ZWUTOa— F2ARL %3
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Py_INCREF (Py_None) ;
_resultobj = Py_None;

return _resultobj;

. Py_none & pythonNN.dIl W@ Py NoneStruct ¥ W5 MR 7T — X #EICEMT 2~/ 0T
To Ty ZOa—FREMar A FERETIIARLEY., 2Oa—F2RO XS WCESMA TS W

return Py_BuildValue("");

ZAT, SWIG Z 2722 v (FAlE SWIG OFLRHILETT) A TdH. SWIG @ Jtypemap 2
Y FERFoTHBMICEETE S L5128 D %7,

6. Python ¥ =V 22V 7 s %{fi-> T Windows app W25 Python 4 ¥ X FV XY 4 ¥ RO RERT 2D
BOVWHETEDID ERA, FOIIRERENDZI T4 Y F VX app DV 4 Y FUT AT L 2IEHZEDD
FHA, WA " IXATA TR AVETYVRY 4 ¥ FU% (wxPythonWindow Z#ffio7zb LT) 35X
XT3, ZDV 4 ¥ FU% Python 4 ¥ & 7)) X207 S DIXHETF, Python @ i/o EinAE X% Y
R=1PFT2 _CAKR FT7Iz27 MBIV EXAL T PTEBZDT, read() & write() XYV v FEETL (5
REY 2— LV TEHRENKL) Python 7 7Y 227 FEZHIUNVWDTT,

6.7 T7 1 32N Python V—XICZTZBFICEBALLBWVWELSICTRICIEEDS
LEIH?

ZD FAQ TWREATRES e 2@ FHA, Python XZ A L5 4 F PEP 8 Tl BifiX4 3 Python 22—
FIZIEAR—=R 4 D%fF5 2 2R LTV E T, Z4UX Emacs @ python-mode D7 7 # /L b THE LTI,

WDIRB LT 4 BT, BT EAR—ZAZREDLDIIRALVWTT, MSVC $ 2 FAULMHTHH, AR—2%
5 XS TAREDEHEICTEFE T, Tools Options Tabs BFEIRL, 77 ANVEXATD T T4+ D7
RTME” 7 4T MB" 124 ZRELT, " AR—REHATE” DI RXVEFEIRLTLIEX W,

Python &, LR 7 AR=ZADBRHEL TWVWB Z & THREOZEHICHED H %57, IndentationError 7z
¥ TabError ZiXH L £, tabnanny €2 —L%2FTTHIL T, T4L 27 PV =YV —%NyFE-FT
FzvIFTBHIENTEET,

6.8 JOVI T3 EH<IFRERBTBICIFESLETH?

msvert B 2 — LB {50 TL &V, ZHUIEED Windows ERHILREY 2 — L TF, ZHUTF—R— FHHT
TV B2 N2 5 kbhit() &, REFT 2R —XF%15% getch() ZEEL FT,
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7.1 —figl7% GUI DERT

7.2 Python @7 5w b7 #—LIKEFD GUI V—ILF v MMIIFAHHD F
TH?

HHWDTZ v b7 4 =24 (B) BMAIPICEoT, W DOH»HD ETF, £/ Python 3 BHEINTVWARVWHDH D
DET, Py Thinter ¥ Qt 1% Python 3 HItTH2 Z e ZHERLTVE T,

7.2.1 Tkinter

Python OREHEMN L YL KIZiE, tkinter W5 Tel/Tk V4 Y=y by bOATI 27 MEHA YR T 2 —R
DEENTVET, ZAUIRDHHICA VAPV L THAZTL &S (BERS, ZHX Python DIFLA LD
NAFVT 4 AP Ea—yay TAWZATOENETT ), Y —ANDKRA ¥ 22, Tk BT 23 LW E
HiZ, Tel/Tk A== ZBILTLZEW, Tel/Tk & Mac OS X . Windows ., Unix 77 v b7 4 —2A
WWRRICR=ZTLTT,

7.2.2 wxWidgets

wxWidgets (https://www.wxwidgets.org) 1&, C++ TELPNL TV —TK-—XITNIZ GUI 2 5RAF74 75
T.&T I N7+ —LDRAT A TNy 77 Y7 4=V HEMHL £3, BIfE. Windows, Mac OS X, GTK.
X1 I RTRELINRTT, FFENA VT 4 ¥ 71 Python, Perl, Ruby R DFFETHHATE 7,

wxPython &, wxWidgets D7z ® Python FETF, LIXLIFAT wxWidgets DV V- X b bThIzER
F9H, ZREMDOFFEANA V7 4 ¥ 7 TEAATE RV Python #EIRIC K 2%  ORKRER ML 97, &
372 wxPython 2 —H— v FEREII 2 =T 4DHD E T,

wxWidgets ® wxPython &, 7V —RA—F VYV —RAY T+ 27 ThHH, BEREIA LV ATIV—V2T
R z7Y 7 L FARICEENALTFI N TVWET,
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7.2.3 Qt

Qt Y= F vy bADANA YT 4 7 (PyQt £71F PySide) 2 KDE NONA ¥ 74 v (PyKDE4) 23% Y %
3, PyQt (3BIE PySide KD BFELTVWETD, B IF3A4A T XVRT7 TV r—>ayiFH I Riverbank
Computing 226 PyQt 74 €Y ZAZ2ALRIFIUIRD T A, PySide 3RTO7 SV r—>a v gL T>
U _VGTO

Qt 4.5 DIFEIX LGPL 94 Y A TI7A Y RAENTVET, £z, BT 4> Xd The Qt Company 5 & F
HTZ%7,

7.2.4 Gtk+

GObject introspection bindings @ Python "D N4 ¥ F 4 7 C, GTK+ 3 77V 75— a VWA HEZIADFE
9, Python GTK+ 3 Tutorial & b £7,

Gtk+ 2 toolkit D H W PyGtk XA ¥ F 4 ~ 723 James Henstridge 12 & » THEINTWE T, <htip:
//www.pygtk.org> 2SR L TLZEW,

7.2.5 Kivy
Kivy &, 7RZ by ARV —F 4 7Y 27 & (Windows, macOS. Linux) & ENA L7 84 Z (Android,

iOS) DM ZEYR—bFTE270RAT 79y v 74+—2DGUL 74 75V TT, ZHiE Python & Cython T
nNTEH, —HOV 4 Y FUDONy Ty FUBETHEATE ST,

Kivy i, MIT 4 €Y ATHAREINE FA LV AT ) =T =TV —ADY 7+ T 27T,

7.2.6 FLTK

RN OB THRA LB R T Ty v 74— 4 ¥ FUTRT A the FLTK toolkit @ Python /N4 ¥ 7 4
> 7 the PyFLTK project 22 SFMATEE T,

7.2.7 OpenGL

OpenGL DA V7 4 ¥ Z70&, PyOpenGL S L TLF W,
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7.3 Python 75w b7 x—LEE®D GUI YV—I)LFv MZIFEDHD F
T2

PyObjc Objective-C bridge 24 ¥ A b —L§ 23 Z 21L& > T, Python 72277 MacOS X ® Cocoa 7 A

TV RS ENTEET,

Mark Hammond 12 & % Pythonwin 1Zi& Microsoft Foundation Class @A &% 7 = — X ¥ Python v 75 3
VIUBRBENEENTVET, ZHUX MFC 27 9 2% H\WTEIZ Python TELATOVE T,

7.4 Tkinter D&

7.4.1 Tkinter 77— 3>z & ET3ICI3ES5LETIH?

Freeze 3AZ > Ry 7 XV r—a vy 24T 53— T3, Tkinter 7 7V r—>a v 2HiEd s &, 7
UL Tl & Tk A TV R2RELYTEZ3DT, HEORAXY F70 235D FX¥ A,

—ODRREIX, 7TV —ra il Tad & Tk 94 75U ERML. BREEZE TCL_LIBRARY ¥ TK_LIBRARY
TIVRALRET DT,

HIZAR Y R7RYRT7 TV r—=2a i§ 37201203, 5475V %KT Tdd A2V v 7SV r—vay
WKHESINTWARTIRD $8A, ZhEHKR—FFT5Y—1D—2iF SAM (stand-alone modules) T, Tix
T4 A MY 2= a3y (hitp://tix.sourceforge.net /) D—HFHTF,

SAM ZH#TT 5 X512 Tix Z L)L KL T, Python @ Modules/tkappinit.c WHRD Tclsam_init() A
DY a =% FAT L., libtclsam & libtksam 12V ¥ 7 LTLEE W (Tix 74 77V EBATHRVWTT ),

7.4.2 1/0 2FoREICHEHOND Tk IRV F2ENETH ?

Windows UHAD T v b7 3 — LDV TIE, 3V, ALy FEAMEDDFRA! 7L, I/O 2—-TF%
DUEBR LRI RD 28 A, Tk 1Z1F Xt @ XtAddInput() I — L X FAELDIDBHLDT, 774
F4 A7V FRET /O WATRER L FWZ Tk XA Y —Fh6MEh s a— ANy ZJEBEBRTE T,
tkinter-file-handlers ZZ AL T 2 &\,
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7.4.3 Tkinter TEIK F—NA 2T VINESNEHA, BETITH?

bind() XY v R TANRY MIFERTIFSNTZA XY bV R I, BEYRF—DPHINZL ZICXZANAY FLE
NV WS EEBEN I B NE T,

RO MRAOBRFERIE, AT 4 Y IHPEHAINZ V4 V2 M F K= R T =D R BFLBRVI LT
3o Tk FX¥aXY P TI74—ARaATY F2HEELTLEI WV, BHEV4Y =2y rOFER IV 735528 T
F—AR—F7 I R25260FT (ELELINNMVIEIEGZONFHA, takefocus A 7> a V2SR TR
W),
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"% PYTHON ARAOOYEa—RICA VA F=IILENATWVBDTIH ?”
FAQ

8.1 Python &I TYIH ?

Python &7 w295 IV FFBED—D2TT, Python 38427V —> avicfibhTWwE S, Python I
FHELLIVOT, —HOERPRFETAMADO 0723 Y B LTELRTWE S, —/T. Google.
NASA. Lucasfilm Ltd. XS5BT eryzy > arlhy 7 b v 7HEECIELDALTOE T,

Python iIZ2WThH o 25 L L HID 720z 6, Beginner’s Guide to Python 2580 FE L & 5,

8.2 4t Python BRDI I VAV A M=ILETNATWVWBDTITH?

A VAR =NV LEEZIBZNDIZ Python BHRTZDI AT LA VAP —LENTVWEELESL, ZOMEIC
BV O DOAREMDH D $3,

e BL2LAS, AV 2—ROMODI—FNT BT F IV ITRERTZDIZA VA =L LD LATEHE
bo HHERZD<Y VEMFS5>TOT Python 24 YA M= L70HIZ2ERH D 7,

o IV AVAP—NEINTWVWEY—=RX=FT 4 D7 SV 7 —ard, Python TEPNTWT Python
DAVAI=NLVEZATVERD LWERA, TZOEIRT IV r—ra i GUI el ahrbity
T —0 « B NPEERAT YT NET, L EADY ET,

o Windows ¥ > Python 254 YA M= LE N DHHH T, ZDOWER KT Hewlett-Packard
% Compaq #% Python Z#HAAATWS Z & 2R L TWE 3, HP/Compaq OEHY — L DHIZIZ,
Python TE»N 72 DbH2 L 5T,

e Mac OS X ®—#® Linux T4 A rV VP a—rariy, LD Unix BEARL—T 4 VI AT LY
AT LIZiE. Python 377 4L hTA YA P =LA EINTOVET, L 2 2 —/1Z Python 23&FN T
WADTT,
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8.3 Python ZHIFRLTHLWTITH ?

Python % & 22 bFIZ AN ITED £3,

HHH Python #ENLTX Y >u—F L0 THIUL, MOBED R HIRT 22 TE LI, Windows T
Z. aytr—AXxD e 7T ADBMEHIEREF > T X0,

Python 239 — R RX=7 4 D7 7V —2aYic&oTA YA b=AE N/ RS, FRRICHIFRTEE T4, 207
TV —2aY3EELEL LD T, Python DF 4 L7 ) RHIBRT 2D TIE R, 2077V r—2a>d
TUA VAN =T —EESRETT,

Python 84XV =7 4 Y IR T LIZEENTRR S, HIRZBEIOTEEHA, HIFRLTLE S &, Python
TEINZT70 7T ML BD, ZOPIIEEELZIDPEENTVWInD LNERA. ZOGA. &
BIZIZT AT LAEHROFA VA F—ABRBEICRBTL LS,

100 % 8 & " 4t Python HFADIAVE2—FICA VA —ILETNTVWBDTITH ?"” FAQ



1%

>>>

2to3

B

AVRIIT 4Tz NIBITAST 741D Python 70> 7 b T, A VRTVRTA VY RITT 4
ZWCETEINSa— FHTESHTERT,

AVRITT AT 2NIZBNT, A VT bEhiza—FT7vy 7, WET3EEOXY D XFOM (AL
fEIN. ARG, HEEEIL. =ES AR oWl Talr—X -0k, a—-FEANTIBCRREIND T
7 4V D Python 7u > 7 T3,

Python 2.x @2 — F% Python 3.x O3 — FIZEWT 2 Y —)LTT, V—Ra— FZEH L TZOAR
% ME (traverse) 32 Z ¥ THRAITE 5, IEAFMEOKRIBA 2L £3,

2t03 3RS 4 75 ) D 1ib2to3 L LTHHTE X T, KDY - L LTOEX A2 Y 7 b
Tools/scripts/2to3 & L TIRHEX N TWE T, 2to3-reference ZHMML T 72X\,

abstract base class (HHREIE Y 7 R) MREIK Y T A& duck-typing ZHTET % S DT, hasattr() R EDHID

77 =y 7 TERNBEFTH o7 b Wi IiE 2 (Bl 213 magic methods DHE) HBEIWTA VX7 2 —RA%E
T B HIEERG L 5, ABC IR (virtual) % 727 5 2R HA L E T, JAUSHY 5 A0 5RKL E4
AD, ZNTD isinstance() X issubclass() IR INET; abc TP 2 — LD FFa X M 2SR
LTL7Z&E W, Python 1Zid. £ < OflAIAA ABC BAHRENTVE T, ZOMGRII. (collections.abe
EY 22—V T) 7 —XE, (numbers €Y 2—/LT) #, (1o €Y 2—/LT) A b Y —24, (importlib.abc
EFEV2—NT) A VR=F T 74 VERIB—K—T7F, abc EY 2 —L%ZFHLTHED ABC Z{EKT
ERES

annotation (7 /7 —a ) Z. 77 A@M. BBD I X —20B D HEICBGRT 2 70 TF, Bk

type hint & LTEDATVE T,

O—ANEBDT 7 7= a YIFFETRICE T 7 A TEEEAD, Zu—oO0VZBHL 7 7A@, B
77 T—=aYiREnNFNEY 2a—b, 7T A, BHO __annotations__ FHRBMHICHEFFEI N TV T,

BEREDFIADS B % variable annotation, function annotation, PEP 484, PEP 526 &ML T Z&X W,

5% (argument) (51 BIRZFOHTENC, BE (X723 XV v ) IKEITETY, FEIBITE2ED D

S
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o F—TU—F5|E: BB LOBRIZE I BORNCHENF 2OV D (fl: name=) Ko, ** IZHilF 7= &F
HEoHEr LTEINZS I, X, XD complex() DMEUFHLTIE, 3 & 5 3% —V— F5[HK
T3

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o MUESIH: F—U— FEIBUAND5IEL, MESIBIZEIEY XA FOTHICEL T TE, T2+ 1ITHI
7z iterable DBEZREL LTEIT N TEET, HlZIX ROFITIE 3 & 5 1ZMAHMAESIETT:

complex(3, 5)
complex(*(3, 5))

EEIBUEIBEBOERICBWTHRINED 0 — L EBRBICE Y Y TonE T, b Y TETIHANIOWTIX
calls B LT EE WV, YV Xy 7 RAZBVWTHFIBERT-DICHoWBNEMHS Z e HKE T,
Ml X S fEE e — A AAEBICEI D B ToHNE T,

w5120 . FAQ @ 5B RSIBDEWVIATIH? . PEP 362 2R L TLZX W,

asynchronous context manager (JEFIAa > 7F XA b~ —Y %) __aenter__() & __aexit__ () XY v %
EFET 5L T async with XNORGEZEH T 247227 T3, PEP 492 TEAIhE L7,

asynchronous generator (JE[RIHAY = & L — &) asynchronous generator iterator %R 3 BETT, async def
TERINTzar—F VEBICBTWE T, yield REFOLETELD 5, yield it async for
N—TTHEHATEZZEDOML S ZAERT 2 DIHEHINET,

WENIIEFAY = 2L — ZBBERR L E 32, RICk-> TR RS XL —21TL—&2 237556
DHYET, BRSNLERPH L2 THRWEGE, RO een B e AL £,

JEMIY = 2L — X BAEICIE, async for XX async with X2 TR await RdbHB2 I HHD
S

asynchronous generator iterator (FERIHIY = L — & £ 7 L — &) asynchronous generator B THER S N5
FTY =S T

ZAUE, __anext__() XV v FEM o TIEYRH XNz L =12 awaitable + 7Y = 7 b 2IRT asynchronous
iterator T3 Z D awaitable 7Y =27 NI, KD yield NE TOIEFRMIY = 1+ L — XBEKO AL E
TLET,

yield 12K 372 TNC. ZDOMETOERTIKE (m— I A ER L RERED try ) WEIZ—FHEIEX N Z
¥, __anext__() TRINMD awaitable I2& > T FEHAS T RL—RAFL—4 PERICHM XN
72 LB R L E3, PEP 492 83X PEP 525 22 LT Z&E W,

asynchronous iterable (JEFIH A 7 7 7)) async for XOHFHTHEHTE 247227 + T3, BHHOD
__aiter__() XY v Ed» 5 asynchronous iterator ZiRE IR FIE%R D £8 A, PEP 492 TEHA X
NFE L7,
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asynchronous iterator (FEFEI A 7L — &) __aiter__() & __anext__ () XV v FZEEL LA T
=27 MT9, __anext__ & awaitable X 7Y =7 P ZRIRIFTNIEKR Y £H A, async for &
StopAsyncIteration IS} 2 iEZHI 3 5 £ T, IEFIAA 7L —&X D __anext__() XV v FHIRT awaitable
EZRIRLE T, PEP 492 TEAIIE L

B (BH) A7 =7 bicBEM TSN, Fy PRERCK o THBITSREINGETT, HIREX A7
7 b o B a BEfoTWE L E, ZOEMIX 0.a TEREINE T,

awaitable (f#f%R]HE) await NCHHT 2 Z e KR EZ A TP 27 N TH, coroutine H. __await__() XAV v
RBHZ2F 722 FTT, PEP 492 2SR L TLEX W,

BDFL AL =K GMEHE (Benevolent Dictator For Life) OB T, Python OfE#,. Guido van Rossum @
2T,

binary file (VN4 F VU 7 7 AV) bytes-like ZT DTV b DFRARAABBIUVEZIALHNTES TJ7MIILATox
Ik TTo XA FVT77A40DHNF N4 FVE—F ('rb', 'wb' or 'rb+') TH»NIZT 7 1 L,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO % gzip.GzipFile. DA Y A X VA TY,

str A7V FDFHAEEINTEDZ 77 AL TV 27 MIZOWTI, text file BB L TLZE W,

bytes-like object bufferobjects Z %R — b+ LTWT, C SFEDEKT Hi#t L7z contiguous Ny 7 7 — & ${kn]
HEl2 A 7Y = 7 b, bytes, bytearray, array.array . %< O—fiiV72 memoryview A 7Y = 7 bAH3
ZAUTE D E£F, bytes-like 7 7Y =7 NI T—XEH. N4 FVU T 7 A ANDRIEE Vv M EEH
LR ERE. N F VT =R Z2ERTZ2VAVARBEECHHAT S e N TEET,

BODPOBRIETEINA F VTR ZEESTIRERDHNET, TOREORF 2 X TR KL "HAFZ
AJREZR bytes-like A 7227 M KERLTVWET, ZEARER NN Y 7 7 —F 7Y = 7 MZId. bytearray
¢ bytearray D memoryview REDVEFENE T, /. OB ODLDREETIIAELELRA T =7 FPHONX
AFVTF—=& (7 HAHLEHD bytes-like #7322 }7) ZREL FF, Z£HITIE bytes & bytes D
memoryview * 7Y = 7 FEENET,

bytecode (/XA b2 —F) Python @Y —Z 32— Kid, Python 7125 4® CPython 4 > & 71 X DNEREH
THBENA FA—=FANay 4 LENET, N FPa—FE .pyc 7740 F v v adf, A7 7>
ANPEHICETINZ L ZR LD ERICRDET (V=R =KoL ba— KA AOFHEDa >4
MIEEINET), 20 " HREIEEE (intermediate language)” 1, & & D NA a2 — RGBT 2 HEEE
ZFTT L RETSY TEET VAT T, HELFERL LT, N ba— FiEEKLS Python A~
O UBITENWES 2 Z 2%, Python VY —RABTHRETH 2 Z e 3 AFIRTVE A,

NA FPa—FOMSE—EIZ dis ES2—L ZHDH ET,

GFR (VFR) I—F—ERA TV VBT 27007 FL—+TF, 77 AEHIEBE. 2077
ADA VAR VA LDOEEETBAXY Y FOEREEEAE T,

class variable (27 7 2ZH) 7 7 A LICERIN, 7 FALRLT (DFED, VIRADA VAR YA ETIERL
W) EESND e ZHNE LTWIEHTT,
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coercion (BUsEH) FUEID 2 5IEEMHS HAEORFTIITHONE, HEBDAL VAR Y ZDHDBRIANDIEERDZE
T3, HlZIE, int(3.15) FIFEV/NBURBUE B 3 WAL £ 5, Lo L 3+4.5 Tl &5158035H
He b (—o 3B, — o FEMIUSE) . IR Z 3 281CH URICE#T 2 21 UL TypeError filstn3
BFongd, MlfHs R0, TRTOGIKIE. 72 AR TH->TH, HIZ 3+4.5 TiFA L
float(3)+4.5 ¥ W5 k3512, Fu o< —pE UAICERIL L ZITIEWT E8A,

complex number (HFEE) L<HON TV L FEHREZMIRL72H DT, IRTORBUIFEH L EHOME LTERE
NF T, BEEELEEN (-1 OFAR) KEHz#HTLb 0T, —RIE¥TIE 1 eEFErh. T¥TIE j
LEINET, Python 3EBBUCHAAATHIGL, BEOKGLEZM > TWET, BEHIIREIZ j 20
TEEET, FlZiX 3+1j T, math Y 2 — VOERFRREFIH T 2121, cmath 205, #E
BOMHED 2D SELRBFEOMEET S, KDEEZEC 2T, IZIFREVREHRLTLE>TIWT
L&2,

context manager (Y7 F¥AMTH—Y %) __enter__() & __exit__() XYV v FEEHRT S I LT with X
NOBRBEEZEMT 2479227 b TF, PEP 343 22 L TL 230,

context variable (27 F A MEE) a ¥ 7 F X MKFL TERZEZFOER, ZhE. D2ZEBOMEDIE %
DFEIFAL Yy FTEEDBZAL Yy FO—ANLA L= EUTVET, LrALay7FRAMEHTE. 1
DDETAL Y FIZWK 20D aYyTFF A MBHHE., arFF 2 MEMOERRINH IR &2 2 2
DEHDBY T, contextvars ZZML TL X W,

contiguous  (Bi%E. Hiit) Nv 7 7 DS CHEET 7213 Fortran &t TH25EIC. £D Ny 7 7 38k L
TWVWREAREET, TuXgeny 7713 C#fETH D Fortran #FHETT, —KITOEHTIX. ZDEH
BT AEY ETBHET 2 X5 CIHE SN, REPLarLHEE DI TWEFR T E 3, Z2XT0
C-Hf R EA T, XY 7 N L RAIHCERZ K 2 BRI REDIN X THRINTALD % DITH L, Fortran
LR ES TR DR A FORINCEN & £ 3,

JN—F> (AL—FY) al—FYEIIN—F DL —EWRERTT, 71 —F ke & hiH
RBrHAD, flokdohlmr ot g d, ar—F 32 oksgtiEmZrHb A%, His, HETS
ZEMNTEET, ANV—F Uik async def XTEETEXET, PEP 492 22 L T Z&E W,

coroutine function (I —F YBE) coroutine 7Y = 7 s RIRFTEK TS, a1 —F VEIIX async def X
THEIEXN, await. async for. BXUY async with F—V - RO PHKET, Zh bk PEP
492 TEHASINE L7,

CPython python.org TEMAINTWS, Python 7R 75 I ¥ 7V SiEORMENLREETT, "CPython” 2\ 5
HEEIX, Zo05EE%R Jython % IronPython & \Wo 72D 5EEE » XBIF 2 XREBENE LS ICHHAINE T,

decorator (7L —&) BIOEEIR ST, @H. Qurapper X CTHKZAH L L THHAINE S, 7aL—
2 O— &7 FFFZ. classmethod() ¥ staticmethod() T,

TAL—RDOEEZ I VR VAT a2l —TF, XD 2 OOBBERIIEHRIWICA TS DT :

def £(...):

(Ko<= 1%i)
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HIDR— % 5D E)

f = staticmethod(f)

@staticmethod
def £(...):

F U&7 7 RCHFELE T, D DEDNFTEA, TAL—RIZOVWTEEL IR, BEER B&
P IVIAER DFF 2 XY PE2ZRLUTIEI WD,

descriptor (FAZUTR) XYV v R __get__(, __set__QO, H2WIE __delete__() ZERLTVEL TV
JNTT, B2V TREUNRT AV TR TH S &, BERRKICE o T, FIFE ATV 255172 B {EHIIF
CHEXNET, BH. getset,delete D/zDIT a.b LEL Y, a DI IRAFHENTA IO =7 b b ZREL
FITH, b PTRIZ VTR THNEZNEFNDTRAZVTEZRXY v FRAMRUHEINET, 7RV F20H
f#i3, Python ZESHREST 2 LTHYEDEST, LWVWOHDIE, FTRAZVFRIZEMN, B XYy R, 7
ORT 4, ZIAXYV R, BURAY Y R, ZLTARA—2RI 7 Z2ADSHE W 122 L OBRED I 5 5
T3,

FTRZVTEDRY v RIZBLUTEEL < 1&. descriptors 2R L TL 72X W,

dictionary (#¥F) EE D & — 2 EIINETT 288805 TF, __hash__ () XYV v F¥ __eq__ () XY v FEHE
LLLEBEDOA T =227 b 2F—IZTEET, Perl TlE vy > 2 (hash) EFEHINTVWE T,

dictionary view (§#FHE 2—) dict.keys(). dict.values(). dict.items() 25RFA 7P =7 b TT, FHF
DIHHOEN 2t 2 — 2R LE T, bbb, BENEHEINLZ L 2 -3 Z 2 RML 5, HE
Y2 —ZlENC TR Y R MIZT 51213 1list(dictview) ZfH L TLZE W, dict-views ZZH LT
W,

docstring 77 A, BB £V 2 —NVDBRHMDATH2XFHNY T 7LV TF, ZDARA — + DOETRISITIEA X
NEFTH, arf ko Tiilah, 202772, B £Y2—1D __doc__ @M LTIREFEES N
FT, AVIFRARIZ Y a v TES GRiE: BHEELTBRTES) DT, A7z bDRFa XU %
FH HER IR G T3,

duck-typing H2A TP 27 FDBELWVWA VYR T 2 —RER>TWADPERETIDICA TV =7 OB%E R
WFRZ5 IV ARANTT, bz, BiICH 7Y 227 DX Yy RRBEUEDLIENZ D fbhizb
LEF, ((TEADESICRAT, TEADES KL, ZRUET LV THDS.1) A VX7 =— A% X
DEHTZZLT, EFRSTFTHA vana—RE, KVE=7 4 v 7 RABZF L TCERREZM X F
T X7 XA Y7 type() % isinstance () W XA HIEL BT E T, (XL, ¥ X4V %
HREEISX THIZETS2ILdTEET, ) 20b b, HBIIZ hasattr () HES FAFP T0 23
IVIERAALET,

EAFP T[E8W[% & 2 X DEFL %55 /DA 5 (easier to ask for forgiveness than permission, ~—7 4 — Dk
Al)) OBETYE, Zd Python TR bR TWE a—F 4 YT ZAXANVTIE, BEIIERRF —EMED
FIET2DDLIREL, ZDRENR > TG EIcibt el 5, COMRTTFRIEFTI a7+
YT ARANITIE, try XB XU except XD SADLZDHRYTY, Zo77=v 2713 CDES
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REBTILIMHONTVS LBYL RZ AN MRS DTT,

expression () (DL FHliE N5, —F & %D DHX (a piece of syntax) TF, FWi#z 5, AV

T, Al BT 2R, HETPEBMTOH LR Y, E2EITROEROBMAERTT, OZL D
SagLEWV, Python TREFHEORTOMBERIRE VWS DI TEDD FHA, while DX S1Z, KL
TEEZZRNY X 35D £3, RABATRIRLIXTT,

extension module (#EFREY 2—) C % C++ TEPNZEY 2 —/L T, Python ® C API ZF|f L T Python
ayRer—HF—a—FrhebhLET,

f-string 'f' % 'F' DT WIXXESN Y 7 I MK Vstring” EIEER, ZhIE 7 —~< v MEAXFEHY
77V OFEMFEOLFFTT, PEP 498 LT 23V,

file object (7 7 ANA TV 22 ) FHDY Y —ZAAD T 7 4 V&R API (read() % write() XY v K&Ff
DHD) ERHLTWEA T 27 MTF, 7740 F 7V 27 NI ERINFRERICE-> T, EEOD
TFTARZEDT 7400, ZOMDRA TDRA ML —IRBETNA R (FIZIF, BEEAHS, £ XEY
Ny Tz Ty b NATF)ANDT I RAZHENTEE T, 77 ANVATY =2 ME file-like objects
X streams & XN FE T,

T7ANFA T2l MIQWEERQE3HEELDET: O N1 F V=T 714, N7 7E0= N1F
=T 7)., ZLTTFACT7AI TF. A VX =724 R io EY 2 — L TERINTVWET,
T 7 ANTTY 27 b BAEBREHEMN 72 /5TRIE open () BEEEM S Z ¥ T,

file-like object file object ¥ [FMFE T,
finder (774 VX)) A YER=PEINTWVWBEI 2—1LD loader DEREFRITTE2A T =27 F T,

Python 3.3 YT 2 D7 7 4 v X 03H D $9, sys.meta_path THHENS meta path finder
¢. sys.path_hooks T XN 3 path entry finder TF,

A OWTIXZ PEP 302, PEP 420 B8X U PEP 451 2B L TL X W,

floor division —FEITWVWNE WEEIZALD B HFERE, floor division HETFIX // T3, HIZIX 11 // 41& 2
12720, float @ true division OFER 2.756 L B £3, (-11) // 413 -2.75 2 INSVWHIC ADHZD
T -3WKRKRABZILIEBELTLEX WY, PEP 238 ZZBL T XV,

function (BI%) PR LANCEZ RS —HOX D Z & TY, BICIZ 0 Lo E518 2T Z e HkRF T,
FEEDEITRHI T Bz RS2 e ik E 5, R51E. AV v R, function 2B L T X W,

function annotation (BI#(7 / 7—3 a2 ¥) BED T X =X RRDED annotation TF,

By 77— avid, @B EE R OdiIEbET: flZIX ZoBEKE 2 2D int BOF#
PEHB eI, £ int BORDEEE L HFIATOE T,

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

return a + b

BB 77— a ORI function OEITHEE XA TNE S
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KEREDFBAD B 2 variable annotation ¥ PEP 484 &ML TL 72 & W,

__future__ HHHEOLRWH R EFEEEELBIEDA Y X 7Y X CTHEMTT 27027075 <HFIHTE 25
{LX:E\\/\\J“_N/VG‘@—O

__future__ E¥ 2 — V% import U TZDEKZFTIUI, H7mEEL WD TEMS Nz DD
T, WOFMT 7 4V + OEEIC R 202 D £

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (A R—=Yavr>ayv) ZHUBEHELNE ZEDRWVWAEY KT 20U T3, Python
. SRAT e, BRSREZBIE LIRS 25RAIR—VaL 7 & e ffioTHR=—YaL 7y a v &2fT
WET, IR=YaL 77Xt gc BV a—EMlo THIETEE T,

PIRL—& (YA —R&) generator iterator %2R TEBT T, EEDOBBITEITWE T, yield XEHio
MTRRED FT, yield I, for V=S THEHATEZD, next() BTHEZ 1 OFOWMOHLAZDTE
5, EOM R ZAEKT 2 DITHEHENET,

HEIIY 2 AL =X ELE T2, RCEsTE Pz RL—FAMTL—F ZI5THEVRH D £75,
B ENERDH S 2 TRWEE, RO DI 2B AL £ 9,

generator iterator (¥ = ¢ L —& A T L —2X&) generator BABTHEKRENEG T TV =7 M TT,

yield D7 NIZRATFEATIREE (RFTEBSRUED try X2 ET) R LT, ELI— Rl X
NEd, DxRL—EA4TL—& HFEHsNL . TLEMEZIGL 3 (@FOBBMIETOLNR
WHT LWIREED & BAR S 2 D & MR TY),

generator expression (¥l —&K) 4 7L =22 RIATT, HLHORT, V—TLEHEZERT 5 for fi
#HiFH, Z L CHBSATRER if IOV TV R XS ICRAET, 25 L THBEnzNE. slo B
JTEZ AR L £T:

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

generic function (¥ =3V v 7B R 28N LFE CHRIEZ 5 2 BEE > SRS N 2 BIET S, PO L
RIS DFELEE VL DET 4 Ay F7LTY AL I DRESNE T,

single dispatch, functools.singledispatch() 72 L —&, PEP 443 ZZMRL T F X0,
GIL  global interpreter lock ZZMLTL 12X W,

global interpreter lock (Zm— LA Y27 Zua vy ) CPython 4 &2 7V ZXBFAHLTWS, —EIZ Python
DO NAEFI—F ZETTE2RALy Fld—2LTHEZ e 2RiET 2HATT, 24Uz kD (dict
BREDEBERMAAARIEEL) 7Y 27 PETFADRERT 71 2120 U THERNICL RIS DT,

107


https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0443

Python Frequently Asked Questions, J1)—2X 3.7.17

CPython OFEENS > TINVICKDET, A VX TV 2EeRER Yy 75522 T, vAVF7akyd<d v
PET MO a R b5, £ VX T XEHBEICYLF ALy FILTES X512 3,

272U, BUEED 2 WIIAERD W K D DIRIRE Y 2 — Ui, FfEe Ny ¥ 2t HR O EOEVILEZ §
%L X2 GIL Z2BRT 2 L5 ICREI SN TWE T, F7. [/O Lz 3 2556 GIL 3EICEREh s,

BRI BHBRSAF ALy MU LA Y27V & (SN E 72 2fllrvhETay 735 5%) 535
REINF LD, — BRI Taty P DBEDNRT 4 =<V ADEP D TR LERATL
Joo TONRT =<V ADMEEZWIRL LS T2, EEPIVEHICRVRETFaR IPEMT22EZ
LNTVET,

hash-based pyc (v a2 ~X—=2Z pyc 77 AV) IESEZHGT 272012, WiET 2 Y —R7 7 L VORKEER
FREATRE RNy Y 2 BE2FEHT I, Fa—FDFXF vy v 2774 TT,

hashable (/v & 2W\[RE) Ny > adgE RA 7V =27 Frid, AFEHABFTEDL RV Ay 2 HEZHD
(__hash__ () XY v FHARKE) MMOF T =27 P BB TES (__eq__ O AV v FHAKE) 47
V7 bTF, ANy S 2fREATY 27 MEBTHE Uy & 2 fHERFFORENDH D £3,

Ny Y AA[RER A TV 2 7 MIFHEDF —REEDRA - LTHZET, HEREED T — ZEEIIN
BTNy ¥ afliffioTWVWENSETT,

Python 4 I 2 =X TNV RBEARAAFT T =7 NI IFL ANy Y aF[HETT, (VA MPEHED X
572) T a—RINIZAYTFENY Y aRAJRET T, (X TN frozenset DX H7R) 4 I a—&XT)Niga
VTHE, BEPNY T AAETHELEDANY T aAfETT, 2—F—EHEDZ 7 ADA Y AX Y AT
HBEEOIBRATV 27 MEF 7 ANV M TAY Y afRETT, ZAHEET (HHZROVT) s R3S
flicddb, ny¥aflild id) EhESNET,

IDLE Python O#iEBIRERE (Integrated DeveLopment Environment) T3, IDLE (& Python OREHERY L
ARSI TV R ERNREREDO LT 4 X (4 V2TV XBEETT,

immutable (£ I 2—&7N) BEDEEF07cA TV 27 b T A 32 —RTNRIATY =7 ME, BUHE.
XFH, BIOETARERDHVET, TOWHDA TV 27 MIMEZEZONERA, HOMEEEEZE2
BUiE, #iieeA 7027 PR LRI RD EV A A 32— TV RA TV NI, BED Y
Y a @R 7 NN CEHBEREEZRZLET, HEDOF—ZOHITT,

import path path based finder 5 import 3% €Y 2 —LEMRERT 25T (£721& path entry) Y A b, import
H, 2OV R MIEHE sys.path 2ORETH, B 70—V DGEHEFHE Y 5 —2D __path__ B
hHBHRKET,

importing $»%EY 22— ® Python 2— K2FIDEY 22—/ D Python 23— R THEZX 2 X 51T 20U TT,
importer EY 2 — L EELTR—FTEAT7I =7 b, finder & loader DE¥HLTHHEATI =7 b,

interactive  (Xf3&fY) Python WCIENEEIA > 27TV Z03h b, XX e A v 2TV 20T ay 7 MTANT 3
CHIEICEITENTHIRER 2 Z e A TE T, python LMBEIHELZ FTIWEFTLTLEZI W, (T
Ea—RDXA Y RX=2—»06 Python OXFENA 27V X2 EETE20b LAERA, ) MEENAL ¥
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XY RE FILWTATT7ZHLTALED, EY 2=y r—YDHZIHWTAS (help(x) ZHZ
TBWTLEZ W) DI ITHEF LY —LTT,

interpreted Python (&4 > X 7V XEADEFETH D, a Y4 SEFOMNMIMEBELE T, (N ba—-Fay
RATHBH B0, ZOXPNIEHKTTD, ) TITOAL Y RFYRFFELIE, Y—RaA—FD7 74l
. ¥TETAREFRICL ThrSETIE2 L Vo BER LIS, BEFITTEL I REKRLET, 1
27 XBAOEFETERE., a2 4 FJBRADEF/LD DR TNy Z7OH A 7 V30D, Trs
7 LDETIF—RITENT T, WEEH BB L TS W,

interpreter shutdown Python £ X =7V X =¥ v v PRV REFEINLFIZ, T 2 -1 ITRTDY
VT 4 IVENERGE L R YD, TNTOMRLZY Y — R ZEECERT 5, Bl 7 2 —XCAD &
T ZO7x—RF AN=JAL IR 2EBENTHLET, ChRED -V —ERDTA 77 X —
% weakref I— LNy IPELIHENE Z DD ET, Yy v PRV YT 2 —AHFICHE[TFTENEa—F
. ENPKETEV Y —ADRTTIEELRWV (XL H201XF7 4 75V —FEY 2 —/L% warning HfE
TF) 72Dk A 2 BISMNCER L £ 3,

AVER—=FYERT Yy bR YT LEREHIZ  main_ BV a2 —AREFTEINTVWSEZAZY FFDHE
I3 T L2289,

iterable (RIERTREA 7P =7 b)) BEE—EIZ 1 DFOREEZ A7V 27 FTF, KIEAREA 7Y 227 FDfilic
3. (list, str, tuple ¥ W o k) RTOI =7 Y AP, dict R T7AINFTIIF oD
PDIES —or VR BB WVIE Sequence BFEREFEIE Lz __iter__ () XV v ¥ __getitem__() X
Yy REFOEED I FADA VARV ANEENET,

RAGRTREA 7Y = 7 M for —THNRZOMEZBL D> =7 Y2 ((RiFE: 22 TOY—r YR, =7
YABTIER L T7ZD0H 8 WS ER) SRE 2 5K (zip ), map(), ...) THHATZ %3, RIEAHE
7Y 27 b BABBEE iter O DI LTETE, ATV 27 PIHTE2A4TL—XZRELET,
DA T L —REZ—HDEZ 5 FHETEIMHEN TS, BEIRIEAGEL 72 =7 b2 BRITE, iterO %
WEAIEDA TL =24 T 27 b BT THRIET 2MEEIDH D FH A, for XTI Z DEIEL HEIRIZIT
W, RS OEREER L TL—FZ2EILTWARA T L — R E2HHLES, 17L—4% ., o—47
VATVl —2 ZRLTLIIEE W,

iterator (A 7L —&) FT—XDOMNERBTE2A T2 b TT, A 7L —XD __next__() XYV v FEED
SEUM OIS (%7138 5 A8 next O 1CIET) &, HNOTROBERE—>FORLEF, 7—XH%K
{72% k., b DIz StopIteration fINZEHLE T, ZORKRT, A7V —XA4 727 MIRET
Bh, ZnLFE __next__ () Z{[EFATSD StopIteration ZEHLET, A 7L —XiFZ. DA T
L—&A7Y 22 FAEREZIRT __iter__() XYy FZEELZITNUIRSRVDT, 4 7L —XiEfho
iterable ZZM T 2IZL ALY DG THIHTE ST, BoZ D & LAHINIEBOREZITS X57%a—
FTF, (list D& S57%R) avy7+-4 7Y =7 Md, BHZ iter) BBUCA 7Y =27 MZE LD for
N—=THNTES 72, FilBRFEHOA T L —X2ERLET, ThEATL—XTTBS 358, Hi
FDATFL—>a Yy THABRADRILA 7L =4 7Y =27 b RBEMICRS 720, ZOaryTFDL5
KoTLELET,

BRI typeiter I2H D T,
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key function (F—BIE) F—B%k. H 2 WVIZIREREE L IX. ¥V — FRIEFLIRD 72 OfE % IR 30 °H U RTHE
7Yz 7 b (callable) T3, fl 21X, locale.strxfrm() % ¥ —PBIICME XX, v Fr — L KEFEDOY — D
HEIZDo oY = F—%RLET,

Python ®Z L DY — ik F—BEEZ WD BROWNESL 7L — L2 EHL £3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE23H D £7,

F—BMEEL FIEITO L DD D FF, HIZIE str.lover() XV v FERXF/NLFEXANILZWY —
FETF—BERELTHS 2K ET, HBWE, lambda r: (r[0], r[2]) ® X 57 lambda
ReoF—BBEEZ B TEE T, £/, operator TY 2 —/LIX attrgetter(), itemgetter(),
methodcaller() £\95 3 DDF—Ffa v A+ 77 & 2Rt LTVE T, F—FBOED FeHwao
#iZ Sorting HOW TO S L TL X\,

keyword argument EF|H 2R LTI EE W,

lambda (7 4%) BHLDA4 >~ 54 YEET, BEHCH S 2IFHiichs 1 20 X 2&84FT, J4
XEABUEE A #01% lambda [parameters]: expression T3,

LBYL TZ 2okt (look before you leap)) DTS, ZDIA—FT 14 ¥ T AXANTIE, O LPHRE
TSR, BIRICHTTESRME (pre-condition) HIEZITWE T, FAFP 77 a—F EXRIYT, if XA
CEAMONZ DRI T T,

~NAF ALy FMEENLEREETIE, LBYL 7 7u -5 7 A37 @iy 7 R BEOBEIRER 5| Zii
CFTVRIDBHH ET, Bz, if key in mapping: return mappinglkey] W5 a— Kk, HIED
%, DAL v FRBEERDEINC mapping 2»5 key ZW DR ERBMLET, ZORMEIZ. vy 27550
EAFP 7 70 —F %25 Z L TRIFTE X T,

list (YA b)Python DMABAAD =T 22 TF, VAPEWSHHTTIN, V227V X PTIRRL, fio
SRTCE O HY (array) L FEEDH DT, HHEADT 7RI O(1) TT,

list comprehension (VA FAWKEL) > — 7 Y AHORTH L2 VWE—HOERZUWH LT, ZOMR»525
AMEIRT, aVo7 FRAETT, result = ['{:#04x}' .format(x) for x in range(256) if x
h2==0]13F5L, 05 255 £TOMEE 16 #EHKL (0x..) LAEXFI»HRZ VR MEZERL %
§o if HildA > 3 T, if HiBL WA, range(256) DR TOERIUHINE T,

loader Y a2a—l%0— R334+ 73 27 b, load_module() EWISHFIDRAY v REERL TWRITHIX]R
DEVBA, B—X—IF—BINC finder 2 SHRENE T, FHlld PEP 302 %. abstract base class T2
T importlib.abc.Loader ZZHR L T 7ZE W,

magic method special method ® < 123 7=[EFET T,

mapping (¥ v ¥ 7) FEOF—HK%Z ¥ K— 1 LTWT, Mapping »* MutableMapping D iR EEK >
TA THEINILZAY vy RERELTWSaY7F 47227 bTF, HlZIE, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T7F,
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meta path finder sys.meta_path ZME L TH SN 7% finder. meta path finder 1& path entry finder ¥ B
D FTH, BT T,

meta path finder 23E2F 2 XY v FIZDWTIE importlib.abc.MetaPathFinder 2B L T /2
20,

metaclass (XX T R) 7 7ADI FATT, 7 I7AERIZ. 7 IR, 77 ADEFHE, HEKYZ 7ADY X b
EEDET, XX F7RE. 205 3 05|18 LTZIIMD., 77 AZEZBEERAVET, LAY
DATY x7 MEFIGEE (REXX 7 FAD) 77 4L FOEEZREM L TWE T, Python 25FHI72 D
WEHARLDRARY FARERTERRTT, IFLACDI—F =T - T, XX7 7RI DBEDRV
BDTT, LeLl, —EHOHBETIE, XZ7 IR TTLH Y MeiiEeRMLE3., L 387
JRADRTER-TD ALy Re—=IWEEMLED, A7 27 POEREBIFLZD., 70 b
VEFEET IR, ZLOBETHHAINET,

FEAE metaclasses 2SR L TL &0,

method (XY v F) 77 AKRMKDOPTERINMEY, 207 72D 22 2A0EMEE LTHUHE Y
B AV Y FPREA VAR ZAA TS 27 P RE— 518 L LTRIWD £73 (Z0FE -5 [BUITEE self &
IR E D), B & XA SN 3ZRLTIEZ W,

method resolution order (XY v RAERIERF) BERFICEIE Y 7 ADHREREMRINZIEFTT, 2.3 L&D
Python £ > & =7V XMEHT 2713V X LDFMICOWVWTIE The Python 2.3 Method Resolution
Order ZZRL TLZ&E W,

module (&Y 2—/) Python 2— FOMMHEN L LTELHATI2F P T, Y 2 —MIIEED Python
F T2 VEEOARIEMERD T, BY 2 —ILiX importing DILIRIZ X - T Python IZHAAEN
£9,
NT—2 ZHRLUTIEEWN,

module spec EP 2 —A%k B —FFT5DIHbN b4V R—- M HEOERE ZLHARIZEM TS, importlib.
machinery.ModuleSpec DA Y A X Y A TF,

MRO  method resolution order ZZHLTL XV,

mutable (3 2—&7)) I2—XTARBFTV =7 M, id() ZEZX LI BREELEETEE T, 1S a—
2TI) BBRLTLIZE W,

named tuple " &ZHifTE R TN WS HEEX. Z TV ERELTWT, 4 VT v 7 ADH L BRI LEMR
EoTD7 7R TEZLEREOARY I AWCHAZINTVWES, 208 5 2IMMOBEE D> T3
ZebHHET,

time.localtime() *® os.stat() DRV EZEZFTWVL O DIHAAABIIARIN &R TV TT, DA
% sys.float_info TJ:
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>>> sys.float_info[1] # indezed access
1024

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

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

True

(EDBID X 512) W 22 DAHIf & X TG AABENC IR > TOE T, Z O d HHIT = 2 T,
HWEDZ 7 AERKT tuple THAL, BEIO7 4 =V FE2ERBLTERNTEES, 2OX5R 77 RIEF
BTE VWD, collections.namedtuple() 77 7 M VEABITIER L 72D TE %9, BEDHIEIZ. FH)
THEOVLHAFIT Z X TR BIAADARIT & 2 T IEZINTII R X Y v FZBIITEE T,

namespace (FR(Z2MH) 2RO SN LT T, AEIEMIEEHEL L TEEIRE T, AEiEMicEAs 7
Pz FD (XY RD) ARFIE 72507213 TRLE, RFAINAED O, KBRS D, Z L THARA
HBDLODH D ET, HAIZEMIIERIOEEZIC I TEY 2NV EEZIR- 155, HIZIFHE
4 builtins.open & os.open() BHHIZEMTXAENTVWE T, /. EDEY 2 — BBz HEE
LTWADBHRT 2 Z 2Tk o THETZEMIIAIHME 2 RFEZSE L 9, HlZIE, random.seed() %
itertools.islice() ¥ &HL &, ZHZFNEY 2 —/L random X itertools THREINTWVWS Z &HHH
LM TT,

namespace package (HHEIZEM <y 7 —2) BT Rvr—yDary 7 LTREENS PEP 420 package o
Namespace package ¥8Z 6 K MERBAZF /23, __init__.py 7 7 A VDR WD, regular package
LRI FET,

module ZZIRLTL &V,

nested scope (AR FEINTRI—=T)HMITERSIN TV IEHK ST 2MRET T, HIRIX. 2B IO
B O TERI N TV R5E. NHlOBEEZIMIOBEKFOZBESRTEET, A A P Ehkra-T
377 40 P TEEROSRIZINTE, ZHORARTERVOTHERL T LI W, B —hVEHUR,
ROBAMDR a— T TCEREHAFTELE T, RIS, 70— VEZE/fS & 7a— LAHTZE MO
AEZLET, nonlocal THMUIOZRICE ZAD E T,

new-style class (FIARXANT FR)STERTDY 7AF 7Y =7 MELILTW 2T O i WAETT I, DUA]
@ Python D NN— 2 YTk iR R A NI T ADAD __slots__ . T ATV SR, __getattribute__()

VI TARXY y B ZLUTEHIA Y v FEOD Python O LW, ZEREREZRATE £ L,

object (A7 =7 1) KA (BIERMH) L EREINLRIEBN (XYY F) 2502 TOT—X, HLE 2T
D HFAZAINT TR DFEMORIE S FZADZ &,

package (Sv 7 =) B TEY 2 —ASLHRNTH TRy r—I%B80 Z  OHK S module DZ 2 TE, HM
FNCE, Sy o —=20% __path__ @M% KD Python 779 =7 T,

reqular package & mamespace package B LT 712 &0,

parameter ({R51%1) ZRITOFEART BE (2 AV Y E ) OERICBOTHENZT 2 Z5|8 2EELET, K
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FlENCIE S MDD 5

o UBFRLIFF—T7—F: UB TELE F—T7—F5|H L TEIT I TE5|8EEELET. Z
Iz e AT D foo ° bar DX 512, 77 4 b DREIBOEETT:

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

o WEDH: MBICLoTDAGZONLEIHEIHEEL £T . Python X5 BMMEDATH S I L Z2E
T LERDD FHAD, HAAABEBICRMEDADF HeH>b D (Bl absO) 23H D %7,

o F—TU—FRERH: F—U-FREoTOAEILNDFIHMERELES, ¥—V—FEHOFHEER
TEBEANE. FIZIELITD kw_onlyl % kw_only2 @ & 512, BEERDIRGIE Y 2 Mic&DHI-A]
ZREMBESIBEZEZHD x D% TT:

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

o AIERMWUE: (MORIIETEICRT SNLEREOMEST BUTAT) EEOEKDOMES IBHEZ 5
N eZiEELET, TOXSRIRGIEE. LT D args D& S ITRGIEHA DN x 2235 28T
ERTEET:

def func(*args, **kwargs): ...

o AIERF—T—F: (fhoRFIBTHICZI SNLTEDOF— 7 — FEIBZ T) LR D * —
U— REBBEZoNB e BEELE T, DX REIETE. EOBID kwargs D & 5125154
DR %% ZDF 2 L TERTEET,

REIEEA TS a Y eERBEDOFIBOEL L BI[BETE, A7 a 03[ BICEF 74+ L MEDIEETE
%9,

REI1E . FAQ @ E3|HEREIBMDEWVIFFEITE A ? . inspect.Parameter 7 7 X, function €27 ¥ =
¥, PEP 362 22 L T EEW,

path entry path based finder #5 import 33 EY 2 —LEEET import path LD 1 DDFFTTT,

path entry finder sys.path_hooks IZ® % callable (D% D path entry hook) 23R L7z finder TF, G2 o
72 path entry WHBEY 2 — Ve HEOF 2 HEEH > TVET,

NRALY ) =T 74 Y EPFEETZ XY v FIZOWTIX importlib.abc.PathEntryFinder #Z [ L
TLREW,

path entry hook sys.path_hook U R FZ® 3 callable T, f8E XNz path entry WH B EY 2 —LE RO
BITEEH > TWBEEIZ path entry finder Zi B L E 3,

path based finder 77 /L kD meta path finder ® 1 2%, EY 22— D import path ZHRBEL £5,

path-like object (path-like # 72 =2 }) 77 4 VT AT LR %ERLUE T, path-like 7 7Y =2 MI, (R %
KT str 707 MR bytes A7 b, ¥7213 os.PathLike /B FaLZFEEL AT 22 b
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PEP

DENIPTT, os.PathLike 7B F A NZHR—PLTWVWELF TP =2 M os.fspath() ZMUHT Z
£ T str ¥7213 bytes D7 7 A VT AT LSRR TEE T, os.fsdecode() ¥ os.fsencode() &
FHhEN str HBWVIE bytes CRDZDERIAET 2 DIZHZ 3, PEP 519 TEAZNF L,

Python Enhancement Proposal, PEP &, Python 2 3 2 =7 4 M L THERELEMIT 2. D5 0iX
Python DO#FFEEER Z DBERBRBEICOWTER T 2R XE TS, PEP &, #HEIC O W T DA il
IR R R T 2 RBEDERIL (BaR) ZImR 2 RNETT,

PEP &, FFEDRRICh D2, a3 227 4 KX 2MEREOEM Y Python 272 XN 2 REHIM DX
EDDDORENOBEH L 22 2 ZEKLTWE T, PEP 0FEZHIZIZaI 2 =7 1 NOREHKEIT
522, RNEREXELTZZLOEELHD ET,

PEP 1 22 L TL X W,

portion PEP 420 TEZ XM TW 3, namespace package \ZJBT 5. BED 7 7 £ D3 (zip 7 7 A VITHEHN

INTWEHEDDHD) 1 2DT 4 L7 VKNI NIz D,

fIB5|% (positional argument) E5|E 2B LT EI W,

provisional APl (& API) T 4 75V O BARMERGED & FHEINICRA SN b DTT, 2D X544

VRT 2 —ANDKEREH X, WETHZ L ENTVARIIHHINTHERADR, a7HRECI-T
MY BRI, BAFIEAIREE (L VX 72— RADHIRETEEND) DfTbhAET, TDXD
BREBIILRAITONEBDTIEH D EHA - ZHUX API ZHAADENCIERE SN TWERR
RMGHBE L2 FIZDOATORET,

TE APLIZOWTH, BITEMEDBZWEHIX TRETFER) LARINTWET, BERHAL5E
THRT ALK E R T RETT,

Zo7at2 kb, BES A TSVIMEr R T V- IEVWHEETAD SN Z L, R
PEZTELLEFRTONE T, 3l PEP 411 2B LT X W,

provisional package provisional APl BB LT IZX W,

Python 3000 Python 3.x YV —R54 D=y 73 —ALT7F, (Python 3 BEWIFFRDEE - IEHIES N

S1CF, ) "Py3k” EIRENZ LB D ET,

Pythonic D FFET—RNLE X HTErNza— KTk {. Python ORI A T 4 F 212 - 72

ZFRa— KR, BlzIE, Python O— Y% 4 7 4 F L TlE for XEMH>TAT I ITNDINTOEH
WE->TL—7LET, tDZ L DFFEIEZ DA ND T, Python IZERTWARWAZRDLDIZ
BUED A Y > 2 =% F50d LI EEA:

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

ZAUTH L. EFhwik Pythonic &K
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for piece in food:

print(piece)

qualified name (Bffi%h) €Y 2 — DI/ R =L RO =005, TOEY 2 — LV TERINLT TR, B X
Vo RAD, " XR” 2RT Fv MARETT, PEP 3155 TERINTVET, +y L=
75 ATIE, BHi%EA T 7 0K EFRLTTT:

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

o
>>> C.D.__qualname__
'C.D'

>>> C.D.meth.__qualname__
'C.D.meth'

EV 2 NAANDOBRTHDLNS &, BREEMB (fully qualified name) I ZFTXTOE Y =IO EL LK
DFy bEFEEL. BIZIE email .mime.text ZHEKL 3

>>> import email.mime.text

>>> email .mime.text._ _name_ _

'email .mime.text'

reference count (BIRADV U 1) 2 ATV =27 MINT 22RO, ZRATV VR0 IChoTt & ZDA
TV MIWEINE T, BRI Y Y MOEFIX Python ® a2 — F EIQEBNERAD, CPython F&
DEERBERTT, sys TV a—ME, TRIIV—DPITEDOATI 27 VOSBRIV Y M EHIZ12DD
getrefcount () BAEZIRML TV T,

regular package &M%, __init__.py 77 AVEELT 4 L7 U 2 LTD packages

namespace package B L TLIZE W,

_slots__ 7S ANTOEET, A YVAZVABHOEEEH O UDERL TBE, 1 VAKXV AFEZHR
THIET, AEVZHNLES, 23X fFbhs7 7=y 7 TI, ELLIFESIEPLIY v F—
BRDT, il —A, BIZIEX BV DHERBE L 827 TV 5 —2a Y TA VARV ADKBEIFIET 5.
EWVoltt TRRE, EDRVOHINRZ FTT,

sequence (¥ —7 Y R) BEA VTR X BMBNRELRT 7R % __getitem__() KXY v FZR#U T
PR=PL. BEERT __len__() XYV v REERL ilerable TF, fAAAY —F » RBIZIE, 1ist,
str, tuple, bytes REDH D £F, dict I¥ __getitem__() & __len__() dHR—-—FLEITH, MR
DB TR EED immutable R¥F =25 720, =7 Y XTE R vy EY 7 (mapping) &
BRINTVEDTHERELTLZEEWN,
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collections.abc.Sequence IRHFE Y 7 AT __getitem__() ®° __len__() 721FT%< count().
index(),. __contains__(). __reversed__() XDDJEBERA VR—T A AZBERLTVET, ZD
PRI NI A VR =T 2 4 REFEL TV BINTL register ) ZHH T2 Z & THRINCESR T2 Z 2
HRE S,

single dispatch generic function ®—FETHRIEITZ—DODFIBMOEN X DEIREINE T,

slice (RF7A4R) —RIC =TV O—FEELATI 27 be AT74RIE, BFRL [1 THZOLNIEBOD
BoficaaryzEL e TELNE T, flRIX. variable_name[1:3:5] T3, AfHMN (RTF) L5
slice A7 =7 FENETHHL TWE T,

special method (kX ¥ v V) & 2 BUTKIE DBAE. B ZIEINEZ 5 % 721T Python 7 HHEEICIF N S
BZRXYy P, COFEDOXY v Fld, XYy FRADRHAIERRICT VX —R2a7 2 OO0V TVET, K
FBRA Y w FIZDWTiE specialnames T XN TWVWE T,

statement () XIZAA —F (A—=FD” 70y 77) KARAIRLERTT, F X 2F -7 — F2roMHEh
2H50DEELNTT, HBEICIE if, while, for ’H D FT,

text encoding L=a— FXFH|rL>a—RKF5a—7v T3,

text file (TFRALNT77A4N)str AT 20 M e@tAEZTES file object TS, LIXLIE. 7FA M7 74
WMFEBIIANA MEADT XA M) =772 AL, THFAIYO—FT4 27 ZHEBNIITVE
T TXARMT7 74 VDAL, sys.stdin, sys.stdout, io.Stringl0 4 Y AR VAR EERTHF A E—
F('r'or 'w') THWEZ 74 LT,

bytes-like 7T T b ZHAEETELZ 77 ANF T2 7 MZOoWVWTE, N1 FUT71)L SEL
TLEE W,

triple-quoted string (=EH 727 # — FXFH) 3 00K L2+ — PEls (V) 2T ARAR w7 4 — () THEIL
XFH, BED (—HE) 74— P XFINIARTERITE 2 XFINGENE D D FEAD, EOorOHHTH
HATE, 1002008 L2 +— PlERZ TR —FMLICES A TEE T L. 1THKCE (\) &2
O THOEBUTICE D2 DB TEZDT, FFaXyr—a v E CIRHICRHICERNTT,

type (&) Python #7227 ORI A T 27 B DXSRDDIrERDET, HOWH A TP =7 MIA
ERoTVWET, A7Y27 +OBNE __class__  BMT7 722 L7%D, type(obj) THE L H HK
x93,

type alias (B A V7 R) RO T, BEZHEANFITRALTERL £,

M4y 7R3 Ber b 2HMLT 2DICHHTY, HlZIE:

from typing import List, Tuple

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

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

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

pass

FEEEDFIHD B % typing ¥ PEP 484 2L TL 72X W,
type hint (Ble > b)) B, 7 7X@, BB T X —ZRR D EDOIARF I N2 EHET % annotation TF

e ¥ MIBATIIR  Python TIZHRHITIED D T EAN, BN Y —1ic o THHTH D, IDE
Da—RFfZEE Y 77 720 Y ZTOFMFITRD 3,

ra—rOVER. 77 A%, BT, -V ER TRV DDAEL ¥ M typing. get_type_hints()
THRTEET,

HEEEDFIHD D % typing & PEP 484 2SR L TL X\,

universal newlines 7¥ 2+ 2+ U — L DEFRIED—DT, UTOIRTEITRLIBML £ 3 Unix DITHRBRE
"\n'. Windows ORE '\r\n'. &\ Macintosh OHE '\r', FHEEICOVWTHLLIZ. PEP 278 ¥
PEP 3116 . X5I(C bytes.splitlines() 3 SMLTL X\,

variable annotation (M7 /7 —>aY) BB 5 0IE7 7 ZAEED annotation .

ZHDHHNE 7 7 ARMEICHERZH 722 23, AARDRERTT:

class C:

field: 'annotation'

ERT7 /7= a id@EIE BEEYF oo ET: flX. ZOZEFIE int OEEZIS Z & 2 H
ItV

count: int = 0

7 ) T— a YOI OV T annassign i CHFEH L TWE T,
Z DREREIC DO WTHREE L TW 5 function annotation, PEP 484, PEP 526 ZZH L TL 72X\,

virtual environment (RAHERIR) HAANICUI D BES N2 FEATRE TS, 24Tk D Python 2—¥2 77V 7 —
PaYRBRIUS AT A LETHNTWAD Python 7 7V 7 — a Y OFEEFITHT 2 2 7% < Python
Ry r—IDA VANV EHFEITI D TEET,

venv 2SI L TL 2 & W,

virtual machine (A= V) BRIV 7 MY = 7ICX DERS N3 ¥ a—X, Python DA~ »iE A
Aba—Fav XL IPHALE NAFO—F »FETFLET,
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Zen of Python (Python @15 D) Python ZHf# LAM 2 LTOEE L7 5, Python O&KFHHAHF%2 Y
A MZL2dDTY, WahEr > 7 M T "import this” T2 ZDVAMEHRDET,
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COFFaxXy M Python D FFa Xy b2FREREHNE L TESLN F¥aXy 7 rtyHd Sphinx
ZHRIFA LT, reStructuredText TERD Y — 2 H4EMRINFE L=,

FFaxXybrZzoy—LHOKEIX, Python BH EFIRICEEICR T VT 4 7OENTT, b LHIVWEEK
L7zwWis, EOX5TRIEXI VIO WT reporting-bugs R—=S 2 ZETE WV, FHILWRT VT 4 7idWo
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LRI EH &

e Fred L. Drake, Jr., AU I F L@ Python FFaX > by =ty FOERET., F¥aXrbrD0Ei%
HEF L

e Docutils 7@ =27 b. reStructuredText ¥ docutils YV —iLt vy b ZIERKL F L7,

e Fredrik Lundh @ Alternative Python Reference 7B Y =2 b5 & Sphinx X2 D74 77 %15 %
L7z

B.1 Python F¥ a2 XY~ St

%< DFj & Python 78, Python #5475V ZL T Python F¥aXy7—>a ITHBLTINT
WET, V—REHYWD Misc/ACKS 12, ZNHEBMML TS WAL EHACTEDDETHIRA Ty TL
THH %,
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C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC LN 2 SFEOHRMEEL L TEARINE L, ZOHRELD
A% 2 Python IZEHBAL TWE T2, Guido &5 HTH Python BEE DT> TVET,

1995 £, Guido 3 KEY 7 =Y =7 ML X b »iZH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.va.us/ ZH) T Python ORFEICHEDL D, W D2PDNN=Y a2V V- LE L7,

2000 £ 3 H. Guido ¥ Python ® 2 7 Bi%F — 413 BeOpen.com (2 D . BeOpen PythonLabs 5 — 4 ##EA L
¥ L7z, [A4E 10 A, PythonLabs 9 — 4% Digital Creations (BIf£®D Zope Corporation, https://www.zope.org/
ZH) 1D £ L7z, £ LT 2001 £, Python 1ZBEF 2 HINWMEZRE T % 7= DIEE A Python Software
Foundation (PSF. https://www.python.org/psf/ Z8) #iLb LIFE L7, ZDr F Zope Corporation i
PSF oBRBIZZRD $ L7

Python DV V=R IR TA =TV Y =R (=7 >V —RDEFEKIZ https://opensource.org/ #BLTL 2 &
W) TF, BRINICAT, T —#FERIZEA YD Python VY —21% GPL BUCK>TWET; £V IV —X
KOWTRTRICEEDTHD £5,
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Jy—z | "= FEEE HEF) GPL Hi
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-1.5.2 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.1+2.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DIR% 2.1.1 2001-BifE | PSF yes

ER: TGPL Hift) w5 RBUE, Python 28 GPL THAIEHN TV 2 WS EKTIZH D 8 A, Python O F
Ay RAFET, GPL WV, BELAANA—Va Y Z2MATBICERE 2 -T2 =R LR THDLEVE
YA, GPL HE¥iD I 42 ZADTTIE, GPL TV VY —XRXNTWAMOY 7 b 27 ¥ Python ZHAGHYE
LRETH, ZNLHNDIT A4 ATIXZESTED D FXE A,

Guido DFERD T, ZNHDV YV —RZAREIC L T EE 0%ZL DRI VT 4 TDHRI ATEH L E7,

C.2 Terms and conditions for accessing or otherwise using Python

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.7.17

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

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

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.7.17 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.7.17 alone or in any derivative version

prepared by Licensee.
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3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.7.17 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python

3.7.17.

4. PSF is making Python 3.7.17 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.7.17 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.7.17
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.7.17, 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. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

8. By copying, installing or otherwise using Python 3.7.17, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

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

ROR—DH <)
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works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

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

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

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

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

granted on that web page.

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 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

RDR=I12%i <)
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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
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.
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C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/

~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original code:

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,
A1l rights reserved.

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

are met:

(Ko<= 1%i)
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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. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

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)

C32 VY4 vhk

The socket module uses the functions, getaddrinfo(), and getnameinfo (), which are coded in separate

source files from the WIDE Project, http://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
A1l 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

KDR=12%i )
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may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN 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
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l 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.
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C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l 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 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'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.

C.3.5 Execution tracing

The trace module contains the following notice:

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 0'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

(RDR=I12Fi <)
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Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

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

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uwu module contains the following notice:

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

A1l 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
version is still 5 times faster, though.

- Arguments more compliant with Python standard
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C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

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

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditions:

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

prior permission.

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

C.3.8 test_epoll

test_epoll EY 2 —LIRDEHZEZATVETS:

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 conditionms:

The above copyright notice and this permission notice shall be

(RDR=I12Fi <)
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included in all copies or substantial portions of the Software.

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

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

C.3.9 Select kqueue

select Y 2 — L kqueue £ ¥ R —7 2 — ZIZOVWTDRDEHEEATVET:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

documentation and/or other materials provided with the distribution.

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24 algo-

rithm. It 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 conditiomns:

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

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

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

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and
from strings, is derived from the file of the same name by David M. Gay, currently available from http:
//www.netlib.org/fp/. The original file, as retrieved on March 16, 2009, contains the following copyright

and licensing notice:

/s ke sk sk sk sk s sk sk s sk sk e ok sk sk ok sk sk sk ke sk sk ok ke sk sk s sk sk s sk sk e ksl sk e sk sk sk ke sk sk sk e sk sk sk ke sk sk ok ok ok
*

* 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

E R

documentation for such software.

KDR=212%i<)
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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.

EEE I R
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C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and Mac OS X installers for Python may include a
copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here:

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

* 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/)"

(KDR=I1%i)
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* 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.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

(Ko<= 1%i)
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* apply to all code found in this distribution, be it the RC4, RSA,
* lhash, DES, etc., code; not just the SSL code. The SSL documentation
* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

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

* the code are not to be removed.

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

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

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

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

* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

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

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~~AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

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

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

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* 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.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

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.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi

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,

(Ko<= 1%i)
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EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN 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,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the system
is too old to be used for the build:

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 restrictionms:

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
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C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc THEH L TWA Ny ¥ 25— 7 LDFEEIF,

cfuhash 7u¥ 227 FOHDICHIEF T

Copyright (c) 2005 Don Owens
A1l 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
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.
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C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

--with-system-libmpdec:

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

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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