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1.1 —h1EER
1.1.1 Python ZIIfAITIH ?

Python &, 4 &2 7V XERD, MENR, 792 MR T0 25 I Vv SETT, TOSEIIE. £
¥ a—b, Bk IR, BEKEOEIN LR T — &8, BXUZ I APWMD AL TWE T, Python
F ATV MEAT RS S IV RBAT, FRER TSI I VIR 0SS5 2 v I EERO
TSI IRIEAL LEFR-FLTVET, Python 3B NERT — LIEHIZH D DT WIERF
HLEDETVWET, ZLT, ZLOYRTLAIA=NARTA TITUANRF TR, BRARBRT 4 Y RUTRT AN
DAVER=T 2 —=AWHD, CR C++ TIRT I LD TEFT, F/o. TRTTLAARERA VX —T 2 —
ADRER T TV r—2arD-bDIRSEL LTHHAMATE LT, ®HEIC, Python 3 R—KX 7L TT,
Linux % macOS 2&81% < ® Unix OIRES X7 4 THE, Windows THENE T3,

EHIZHID 7213 AUF, tutorial-index 22 HHEDE L & 5, fiZ D, ‘Beginner’s Guide to Python ¢ » 5,
Python #ED7=HDAFIHF 2— b Y 7LV Y —RA 2SR TEF T,

1.1.2 Python Software Foundation (IR TIH ?

Python Software Foundation (&, Python N— a3 > 2.1 LIBEOZFEEMEE R T 2 1M O IEE R T,
PSF OfF#ix. Python 72’7 2 V7 SiBICHT 24— 7> Y — 2%, Python O %/ADH 2 Z
£ T3, PSF OF—L_R—=I2 https://www.python.org/psf/ iZH D £5

PSF NOFHMIKETRHEENTWE S, Python ZFH L TR o7& L5, the PSF donation page
THBZ BBWL X7,


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

BT MERT % Python ISR 2 FF 2 XY FOITRTICEFEEZR L, ZhoDEEELZERRT AR,
V—2a—F2EDEIRXP->TENFVEEA, ZOEFHERAIZHEET 2R, FHIC Python ZHM L
ThH, Y=AHZ2WEANL FVERT (EEOFEII»2H 5F) Python Da ¥ —%2k5EL TH, Python 23
oD THAAENHGEZRFEL TrEVERA, DB AA. Python DH 50 IFEEMHRICOVTD
FRETT,

FALYADIDFELVIHE £2XAD Y >~ 271X the PSF license page 2SR L TL 72X W,

Python ® v JEFEEERINTOT, FHICHIRALERIGEND D £, 7 L WIERIE the Trademark
Usage Policy 22 L TLZ&E W,

1.1.4 #H %% Python [3AREISNT-OTITH?

Guido van Rossum 12 &3 2. TRTOHEE D ICOVWTO FEFIC HRBELMEILTOr B Y TF:

X CWI ® ABC ZV—7TA Y& 7Y X EiEZREET ZREVESZ L TWT, 22 TcHizE
ETEBRFNCEA L TRV U E Lz, ZRREXD A —TbicA 7> P 2T 2 2 & lEK
7 —2BOaERY, (FHE Python 2132 872D £35) Python DZL DR b L ko
TWVWET,

fF ABC SR L TEZL ORER > TWE LA, FARICHBOZSPHFETHHD L
ABC 53 (R ZDHEE) 2R L THDO N2 T 2 Z LIEAATRET L7 (SEBE FRMED RANEK
T 5 72D TY ), FE Modula-2+ 2T 2 Z & TWL 60 DFEERZHEA. Modula-3 D74
4 F—=¥&E LT Modula-3 DL R— kZFHAE L7ze Modula-3 3BISMLEIZAE 5 HSCRFERR. 2 ft
WL DD Python DR DEIR TS,

fld CWI T Amoeba FHWA RV =T 4 Y IS AT LD N —TTEHOTWE L7, Amoeba D>
AT L= YR —T7 2 —RZ& Bourne ¥ = A 57 7R A LI polzdDT, C 7a7J 4%
Bourne ¥ = VA7V 7+ 2EL KD BRVWI AT LABHOHFENLHET L, Amoeba DT — L
DS, Tur I IV EBOKEL LTORNOERI ZHMERT S IO L,

ABC D k5 LMy Amoeba DX IR AT L a—LEELEFE-2A7 ) S NFEHLERESS
REVWOEZ L, Amoeba HEHDEELZEL DIZENLTH A5 505, —MRIHEETE 2 X5
REBERDDZZLICRDE LT,

1989 D7 Y A= AR, HHZFHD /- TATELDOT, ZOFHELEBIMF-oTAHAL L
WCLUE Lz, BEOM., IFBRELSMNIIEE A Y ZDRFICES L, Python & Amoeba 70 =2
DR THEREER, AEPSDT 4 — KNy ZIERDOBREE RVICIIHZETINE L

1991 £ 2 A. 1 F e D L 0BFEZRE T, USENET #8832 2 2 L% L7z, ZHUE Misc/HISTORY
T 7 A MR > TVE T,
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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 (&, 2127 2 HEICEM T & 2 G/KELRNH T v 72 AFFETT,

ZDEFEE. CFHINHE (IEMES, Unicode, 7 7 A LMD ESDFH), 4 ¥ & —2 v b 7a bt al (HTTP,
FTP. SMTP. XML-RPC. POP. IMAP, CGI v/ 3I>7), Y7+ v 7Ly =7V 7 (Python
A—FQAZy FFRM, BEVZ FRT AV YT, ) AR =T 4 YIS RTF AL YR —T 2 —
A (AT LA, 77 AN RAT L, TCP/IP V7 v ) O KD REEE I N—F 2 KFBRIEES 47
FJUMBLRD Lo TOVET, AIMNTEZ0EH ST library-index D—BEEZSBIRL TLEX W, £/, A
Y — K= 4 DIR BH X £ 3§, the Python Package Index 22 SHBRDH 28y r — I HEL TAZE
Lx9,

1.1.6 Python ON—2 3 »EFBSDEHEAIIE S L >TVWBDTIH ?

Python D N—2 a2 YHFSIFZ AB.CR AB OIS IMHILNTVET, A BXTY—N"—2aV&KST, 3
FEORYBICHEHBELREZHEORDA LITONET, BIEXAF— "= aryFEST, ZIETRERELARVEHED
FRcEeongEzd, Cld~vA4270LRLT, NP7 49 7RV Y —XDEIZEFoNET, XNFT7 49 7R
Y — 2 2B 2 PEP 6 22 LT &,

FTRTDYV Y —ABNT T 4 9 Z7ZAV Y —ATHZLVIDITTEDY EH A, AP v — VU U —ZANDUEHE
BETlE. —HOBFEY UV —ADMESN. 77 7R, R—&h, 7030 ) —R@Efie &I shEd, 7
77 REA VR =T 2 = ADEEZINRVI BV YV —RZINZBIHY Y - T, 220071771V —R[H
TAVR=T 2 —=ADEDLBZDD LNLERA, R—=ZRZH > L ZEL TWT, HEDA ¥ X —7 = —RHMR
FEANEITHHLOVWED 2 — LR BMENE0b LLERA, VY —AEMIIEF - 72b DT, Bl s
ZEITOTRITIUIEFEINEE A,

T 7. R=&, V) =RBEHOEN—Y a VIQFEEEIEMEINET, N 2RIV VWES L LT,
77 7 MROFERER "aN” | RX—XROEEFEIX "bN” | V) — 2 EFHDOFHEREFEIX "tcNeN” TF, 2% b,
N—ar 2.0aN, N— 3> 2.0bN, N—T g 2.0rcNOcN, N—P 3> 2.0 DJHICY Y —RXNB L
&b ET,

Ei, 72247 DX U+ BREI M VWEA—Y a yEBELDIDET, THIEIREEON—U 3 VT,
CPython BV K MU DSLEHEENL FINTWET, EE REDA F—V V=23 Tbizk, N—
Ja i 72.4a0” DL ST a0” MO RDTA F—N"—=Ta k) ET,

sys.version, sys.hexversion, sys.version_info IZDOWTD FF a2 XY FH ML T XN,

1.1.7 Python @Y —XDAE—IFETFICADEFTH?

D Python ¥ —&IX python.org (https://www.python.org/downloads/) 2»HWDOTHFIZAND Z &
WTEFET, BIOBFEIRKY — XX https://github.python.org/cpython 127 72 A L TFIZANS Z & H
TEXET,

Y — A& gzip ENTz tar 7 7 A ATEMEN, B2k C DY —X, Sphinx LD 74—~y FEN/ R
FaXYh, Python 94 79 VEY2a—, $r7nryurIn, ZLTWL OhOXOEMBEERY 7
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https://pypi.org
https://www.python.org/dev/peps/pep-0006
https://www.python.org/downloads/
https://github.python.org/cpython
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FY27%2EATVET, ZOV—RZIEFLAED UNIX 59 b 74+ —LATEDEFA LA LTED
BET,

V=RAaA—=FDAFLary 4 izo0WT, XDFELWVWEIMIZ Getting Started section of the Python
Developer’s Guide 22 L TL Z&X W,

1.1.8 Python O RFa XY MIEZTEICADETH?

Python OBUTOLREN—Y a > OREHE K F 2 X > M https://docs.python.org/3/ BFHTEE T, F
7. PDF, L —=Y7F% X b, Xy rv—FT&2 HTML ik https://docs.python.org/3/download.html
PoMHTEET,

Z D FF a2 XY M reStructuredText THE 4L, the Sphinx documentation tool THEINE L, ZD
F ¥ 2 X > Mizffibi/z reStructuredText @Y — &1 Python @Y — ABARICEENE T,

1.1.9 7O 532 0% LECEHBVOTE A, Python DF2— FUTILIEHD E
FhH?

RZBEDBRICUDF 2 — U TARLEENHD £3, HED FF 2 X2 MZIX tutorial-index 2 ¥23H b
F9,

Python 707275 AHILDED2DDERDF 2 — bV 7LDV X Mid the Beginner’'s Guide B LTL 72
W,

1.1.10 Python D7D a—XTIN—TFTRX—V2FJI)IMIHBODETH?

Za2—RZNV—7 comp.lang.python X —VU 7YX} python-list BHNEFT, =2 —XTL—-T¢
A=V YT VA MIAWEHRHINTNT, Z2—RZMEHTIUIX -V X7V RMIBMT 2083HD %
B Ao, comp.lang.python Z—HIWHEDRRAT 4 ¥ 7 %2ZF5E W57 4 v 7T, USENET ##FI3% <
DFE. TORY 2a—LIER D N TEET,

FLWY 7 b 270 =22 4RV FOEHEHNE comp.lang.python.announce TR SN EFT, ZHik
—HIZ 5 RRT 4 VY IBEEZZIAR NI 74 v JOFERA -V 7YX MTT, the python-announce
mailing list 2» 5F|HAEET T,

ZOMDA =Y YT VAR =2 =R TN —=TWZOWVWTOFLWERIE https://www.python.org/
community/lists/ 12 D £ 7,
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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://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—ZFTX MRIFECTFICADETH ?

TNT 7 [N=&1Y Y —1F https://www.python.org/downloads/ TFIZAD EF, VU —RFFTXT
comp.lang.python % comp.lang.python.announce ® = 2 — X 7' )L — 7 ¥ Python & — AR— hitps:
//www.python.org/ THHE N, RSS =2 —2A7 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 ONTHECNY FZ2 LIFBICIZES LIEBGRVWTTH?

NI DGRy FOFFNTIE, https://bugs.python.org/ 2» & Roundup installation ZF|H L TL 72X 0,

NTHEIZE Roundup 7 A7 ¥ FBBETT (IH 60 0Ml#T2HMZIETHLS LD, NIz
EIR L7z 227 v I 7= MREEZ ), LRI AN Z#EIZ SourceForge 2> TWAZ D 2745,
Roundup @ password reset procedure 25 Roundup D8RV — RERE T2 Z e B TEF T,

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

1.1.13 Python ICDWTHITENIESZ@AHIESRBTETEIH ?

Python 2B 3 2 5 7-DEHEZLFIHAT2D05—FTL x5,
Python 1ICBH 3 2 —BMH DL HIT L THH L, 1991 FIZEINLTVE T,

Guido van Rossum and Jelke de Boer, "Interactively Testing Remote Servers Using the Python
Programming Language”, CWI Quarterly, Volume 4, Issue 4 (December 1991), Amsterdam, pp
283--303.

1.1.14 Python OXIZHD XTH ?

FW, K EADHD, ZOEFALEBREDHRENTVWET, U R M python.org wiki https://wiki.
python.org/moin/PythonBooks IZ® D £9,

/2. A I 4 EFJET "Python” THZE L. Monty Python % 7 4 VX TRALTHVWTT (7
¥, "Python” & ” §EB” THRL T ZEW),

1.1.15 www.python.org [IHFRDEICHZIDTIH ?

Python 7Rz 7 b DA > 7 Z3MHAFIZH D, Python £ V77X 57 F v F— LIl Lo TEHINAT
WET, FfllE 25 5.
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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
http://infra.psf.io
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1.1.16 %t Python WS &HLDTTH ?

Python DBIFEDE E - 72tH, Guido van Rossum (& 1970 FRUICHHE - 72 BBC 2 X7 1 > VU —X "Monty
Python’s Flying Circus” OBARZFHFATVWE L7z, Van Rossum &, T, 2=—2T, PLIATV7T
ARAFPRL Do 72D T, ZOFFEDHARFIL Python EFERZ 2IZL72DTT,

1.1.17 ERRNEVTa - NAMYV ) ZFEITTHELTUIWTEREAD?

WWZ, ThH, FEIZR-> T NDZ 00, @)

1.2 JREWMFTOD Python

1.2.1 Python BFENKSVWEELTVWETH?

ETHRELTOVET, 1991 FFLURH LVWEEY V—REB X Z 6 225 18 » ABICHIATVWT, ZDR—
ADWEZESTT, N—=T 2> 3.9 DFRFETIX, Python 312 » BIT—EDR—ATAT v ==V 2D
VY —2%fToT0WET (PEP 602),

BIREDIH A=Y 3 ¥ D "buglix” VY —RAE2RHT 20T, BFEY V—-ROREHFRLCAELTVEE
T NTT 49 7 AV Y —RBF N=VaryESD 3 BFHOHERIZ X o TR (Bl 3.5.3, 3.6.2), KEMND
JoDITEHINTVET, N7 4 v 72N ) —RZEHAOMENDBEZIBEEN, —HDONT T 4 v
AV =B THLA Y X =7 2 —ADMRE=NZ Z e PRI TVWEDTT,

BT DEERY V — AXHIZ ‘Python download page ¢ ICHD £9, Python [ZIZ 2.x & 3.x £ W5,
HRICFHIETTEER 2 DON—=2 3 VBB FT, #HEON—-—23 VI 3.x T, THIRLKHAINTWVWSS
1TZVDIFLALTHR—FINTUVET, 2x BEAL LTLELFATNTOEITDL “BSTNULIFX
OTFVRAENERA

1.2.2 ¥N<B5VDAD Python ZE->TVWETH?

EHER NBEFARZ DI L WTTH, BZELLIMEAADDLZ—F —2WBTL x5,

Python XHHIZX Y > v — RAJBER DT, St LEDIRL, ZHOV A b2 SFHTE, £< D Linux 74 &
b= a YRFEMEATHNE DT, XY ra— Pt o 2R0RREZH S 2L 3 TEEEA.

comp.lang.python =2 —ZX 7L —F3 e THIEHTTH, $XTOD Python T —H =245 3 2 bIFTIE7%
L HATHLEVWADVET,
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https://en.wikipedia.org/wiki/Monty_Python
https://en.wikipedia.org/wiki/Monty_Python
https://www.python.org/dev/peps/pep-0602
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1.2.3 Python TITHONARELTOT T I MIBOETH ?

Python ZF|[HLTWwa 7m0y =7 DY R M https://www.python.org/about/success ZZH L TL 72
&\, past Python conferences 22 LR ERTZMT 2. 2L OHPHEBMOEIH DL D2 ZTL & 5,

HEHZXNTWS Python @ 7B Y =7 Mi& the Mailman mailing list manager % the Zope application
server ¥ TF, Red Hat ZIELHE T H2VLDO0D Linux T4 A b—=>a YDA VA= AT LT
FI=ZZAbL—=ayy 7 o7 —E2E82° Python TEPNTWE T, NEST Python ZF|H L
TWaRZEIZIX, Google. Yahoo, Lucasfilm Ltd. ZE¥0HH 3,

1.2.4 ¥k Python ICED K SBHLVHAEMNBER/INIITH?

Python Enhancement Proposals (PEP) https://www.python.org/dev/peps/ ZZH LT Z&E W, PEP &
Python IZIRRE X NIFHEREIC DN TE LN RETE T, R B R & FESREX N TV E T, "Python
X.Y Release Schedule” (X.Y X E7ZV V—ASINTVWRWAN=I a V) ZHELTLEIW,

H L WVBAFIZ DWW TIE the python-dev mailing list TimmZ N TVWE T,

1.2.5 Python OE#MEZE L TLSBREZLTHLLOTIN?

—ACiE. LTV ER A, HRAICT TIMBEFTH D Python 2— FRH 5D T, BEO TR T T A
DEATBRINEPRE T THIMMILTLE S KO REFBHRODLEDLRD LN TIERD FHA, 2V N—}TF
27077 APHRTEZ, IRNTODFFaXY 27y 77— LRI RLRVEWSEND D F
T, Python BT 22 DADPHREINTVWADT, ZNHE2—HTRETNCTE L5722 2E LRV
TY,

2 ZZ IR T NE RSN DR S, BBere T v I 7L — FEtEB#H T2 T3k %A, PEP 5 T,
2—F— DRI 2 7R % m/NRIC L S 18T AR DI WEE 21T 5 72 DI 5 N EFIHTOWTHHIL T
WET,

1.2.6 Python Z#OE O STICAVWTWEEEBTIN?

=4

RIZWCTO TS5 I ITHEZIZE o TN DI, Pascal, C. C++ O 7t v b, Java ¥, Tzl
DENERTDOEFE TS £EICE o TE HE—DFiE L LT Python Z¥ROMBRIZIDOTL &k 9, Python
WITIEF IR T B LB KEREES A 72D D ET, ZLTHFEERZ I, ILDETRS
7Y 7 Da—RT Python 2R T, £EEMED T -2 BOFK Y, EBRIunr73Iv 7
AFNMZEFTEIENTELZDTT, Python 26, IV FRFHREIRLEOEAMZ 2T I A
NoNET, RUIOHETVWERD IV ERDA 7V 27 M EHEDI XX TELTL & I,

TSI T LI EBRWEIILEICE o T, BN SEEZES OB FEACEDRE T, FHIR
ENEZIOERICD, ZEHOR—ZAPELZ>TLEVWET, £fZ. av¥a—&XnXk5CBEL, M
BEDHL, —BLIEA VR —T2—R%BHKFT LT, T—Xeh LT EI 222k ET, &

1.2. IREWHFTOD Python 7


https://www.python.org/about/success
https://www.python.org/community/workshops/
http://www.list.org
http://www.zope.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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IR RASEIRN U S22 AR CBEETTN, 2RO T 0T T IV T ORETHEINEREHD
Al EIXR D FH A

Python ®HWE Z 21 b 7= < EAH D £, Python 121, Java O & 5 ICKEBEHES £ 75 1) 2id
. AfEpfAhE §B BEECIEICREL T/ 530 /7 0Y s NEBIMTE3 X5k b 7, EE
D P B T R KD 5 702 5 ACRESNE A, HHES 475 ) R EHAT 5 LT, A7
0553y S OEEEYURASRENRT TV r— 2 VICH D MOHEREES Z L A TEE T, £
S 4 75 ) Ol e 32— FOEAMEZ¥RZ LATEET, PyGame B EDH — FoA—F 4 TV 2 —
b E 7 TAE < BRI B DICRLE £,

Python OA4 ¥ X527 74 74X TV RIZEoT, T0arII0 72 LREHMEL, SiEKELHET 2 eh

TEFET, JlOov 4 Y RFUTTaTI7LDY —RIZA>TWARL, V4 Y FUTA Y& T XEPEFHIE-F
FICLTBLIENTEET, VAFDX Yy FEEVHERVWE 21X, FlIRIXZ0ES T

>>> L = []

>>> dir(L)

["__add__', '__class__', '__contains__', '__delattr__', '__delitem__',
'__dir__', '__doc__', '__eq__', '__format__', '__ge__',

' __getattribute__', '__getitem__', '__gt__', '__hash__', '__iadd__"',
'__dimul__', '__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:

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

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

[1]

AVERFYEBHE, TaFII VT2 LTOVAMIZ EFa Xy MIERFOZIZREN T A

Python ®7®»DREWIDE % % D ¥£73, IDLE & Python T Tkinter Zffio TEIPN/27 B RXTTF v b7 54—
2 IDE TF, PythonWin 1% Windows M ® IDE T3, Emacs IZi&, 2 —Hicr o TH#R Z 2 i, HIF
5 LW Python E— F2HH ET, TASITRTOTIOT S IV IBENLS, YRy ZANA T4 b, F—
MYTUM A=TA4 Y THOAVRITIT 4 TA VR TYRANDT 72 ADEZE T, the Python wiki
75 Python fREIREO—HZ2ZHL TS,

Python OB B 2 FHICOWTOHEMI L2V 5, the edu-sig mailing list IZ&MT 5 & L WT
Lx9,
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2.1 —J%QE’\J@EF'nﬂ

211 TL—O9RA VMR VINRATY TRITHBEZHBRA Y —ZXI—FLARILTNY
HEHODETH?
=4

Python DTNy HIZDOWTIERIZHEH L TH D, #HAIAAD breakpoint () BT ZEN L DTNy FIC
W Z2BEET,

pdb €Y 2 —VIEHRIC LT T4 % Python D2 > Y —LE— KT Ny HTF, I Python OFEHES 4
TIVREENTVWEHDT, FATFVNIT7LYRAIZaFZIINIRFa X bBHDET , pdb Da—
FEFRICLTHIHDT ANy H2HL b TEET,

Python ICHEM XN TWVW2MAMBEKE O IDLE X@ % © Python OEFAIEIE O —E (@1
Tools/scripts/idle 2» 5FIHAIRE) THH. 757 4 ANBRT Ny T2 EZATVE T,

PythonWin &, pdb ZX—2¥ L7 GUI 7Ny #% &% Python IDE T3, Pythonwin 7Ny Al 7
L—27 R4 ¥ P DOEMIFIRIE PythonWin 70275 LD F Ny e ¥ OHRMLHEEER 72 AR > TVWE T,
PythonWin & ‘pywin32 ¢ 7mY =7 bD—EB, H 5 Wik ‘ActivePython ¢ T4 APV P a—a vD—
e UCTHMAATRET S,

Eric & PyQt % Scintilla editing component % % £ iZ L7 IDE T3,
“trepan3k ¢__ 1 gdb 74 ZRT NNy HTT,
“Visual Studio Code ¢ W@EN—Ya VEHY 7 b —HIZkholzT Ny 7Y — 1 %A= IDE T
BXEDTT 7 4 HVF Ny FftE Python IDE 3H b 35, il
e Wing IDE
o Komodo IDE

e PyCharm


http://eric-ide.python-projects.org/
https://wingware.com/
https://www.activestate.com/products/komodo-ide/
https://www.jetbrains.com/pycharm/
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2.1.2 NTOERCHNBRICRIIDY—IILIFHDEITH?

1w,
‘Pylint ¢ & ‘Pyflakes ¢ &, N ORMARRIHLOHANLRF = v 7 2ITVET,

Mypy, Pyre, Pytype 72 ¥ OFIEF = v h—I%, Python Y —RXa—Fizhb s Y 2 F=v 7 TEFET,

2.1.3 £5L7%5 Python RZVT OB RZYE7AYNATFTIZIENETH?

I—FRX T a— FTE, Python T4 A MV a—Ya VBl VA= IBFTRETTELLS5HRRARY
F7R> 7RI L7120 T00AS, Python 2 C 23— RIZay A L TERLSTHMOERA, TurJ
LR U TREREY 2 —VEEN, ZOEY 2 —/L% Python N4 FVICHELT—2DFEITAREY » 4 L
WEEDHZEZLDY—ARBHHET,

One is to use the freeze tool, which is included in the Python source tree as Tools/freeze. It converts
Python byte code to C arrays; with a C compiler you can embed all your modules into a new program,

which is then linked with the standard Python modules.

CNEHLTDY =20 (M7 DIERD) import X2 FFINICZAF ¥ > L, import EN7zEY 2 — L2 5HE
D Python SR ¥ (MBRAAES 2—NDHZ) V—RAT 4 L7 FPUPHIHRLET, £ LT Python THA N
7o'V 2a—ADNRA Fa—F% C a—F (marshal €Y 2 -1 Ta— A7V s MIEHTE ZE]) 14
fal., FRICZ2z0 7075 ANTHEDLDN TV BHARAAEY 2 — AV EENIH AR LAAL FORET 7
ANEBERLET, ZLTEREINEZ Ca—F2a> %1 )L LT Python £ X7V ZDEH Y I L,
TEDZZ V7 b e &AL &S ICEfEY 5 HASERMI 21 F U 2L £55

LIFDy r—=2i3a >y —n% GUL DFETT7 7 A MERITRILE 5
o Nuitka (Cross-platform)
o PylInstaller (Cross-platform)
o PyOxidizer (Cross-platform)
o cx_ Freeze (Cross-platform)
o py2app (macOS only)

o py2exe (Windows only)

2.1.4 Python 7OV S LDICODIA—T A VT RAI VA —RPRZAIAALRIZHD X
gh?

v, BHES 4 TS5 VED 2RO ENDZT—T 4 Y ITAXA NI PEP 8 ¥ LTXELLINTVWET,
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http://mypy-lang.org/
https://pyre-check.org/
https://github.com/google/pytype
https://nuitka.net/
http://www.pyinstaller.org/
https://pyoxidizer.readthedocs.io/en/stable/
https://marcelotduarte.github.io/cx_Freeze/
https://github.com/ronaldoussoren/py2app
http://www.py2exe.org/
https://www.python.org/dev/peps/pep-0008
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F)
[=]

22 37

[l
i

2.2.1 BEZTHICEDH B DIC UnboundLocalError BEBZDTTH ?

HrdENTWa— R, BEOARED & ZPITRAXEMZ % & \WHEHE% L7256 UnboundLocalError
PHIDIWEEL 2D LNER A,

Zha—K:

>>> x = 10

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

>>> bar()

10

BEEFETH, 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

Zh. R -TOFTERIRAZITI L & ZOEEZORa-A el Tta—hucizh, 4o
22— H IR CARMOEREZT NS TT, foo DREDID x IKHLWMEERALTWEDT, a3
A3 INE0—HINVERHTH 2 TR ET. TORME. 8D print (x) WL TVRVE —H LA
BreRRLE e LTHRIEZ I - ET,

FoflTid, 78—V ThHhELrEETEZ2ILTHDODRI—TF T 7EATEET:

>>> x = 10

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

ce x +=1

>>> foobar()

10

COWRMRES I (REMIIMUT VS 7 52 A4 Y AR Y ZABEROHI L 13 - T) H7IEERR D 2
A—TOEBOEEZZEZ LIS LTWVWADE, 2W0WS I 2HISHHE2DITHETT:

>>> print(x)
11

22. a7 11

ol
bil-)}




Python Frequently Asked Questions, 'J1)—2X 3.9.18

FRED Z &%, 2 A FEN/= A2 —7"T nonlocal THEZMES 2 THTEET:

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

2.2.2 Python ®O—A)L e O—NILEBDIL—ILIZEITTH ?

Python TiZ., BN TSR AN LT OEBIINEEMNC 7 — L h £, BHOKRKED ¥ 20 CHED
ZRUTRAZINER S, FRIEHRICZE— AL THILESEINRWED, o—hLThHiARIN
%9,

BEB ko bELTLEID, PLEBZZ B TEET, —H Tl KAINZEUT global ZEHKT
52T, BRILBRVWEWERZITE 3, A Tld. Z7a— L2 BROEIC global DIERINTLE S
¢, global Zffio TEMDITRoTLEVET, M VEHBPA VY KR—-FENEY 2 - LONEES
32070 = VESZ LATIERORVDTT, ZOEMSIZEWERZRET 2729 D global H
SOEMX LD BEKTT,

223 LT DOHTELBBETERINLSLAAN. BLEZEIDIFLHEETIN?

for V=T %o T, PLFORLZZLX%ER (L BMHELZEY) T2 LET. HIZIL:

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

squares.append (lambda: x**2)

INT xxx2 ZFE T2 5 DOTLAXDY A BELNE T, TNOEZFHUHLIZ E, Z0FH 0. 1, 4.,
9, 16 BRT L TFHEIEZ 0 LNERA, LELERICRoTASZE, &£T 16 BiE->TL 2DZHIZT BT
L&>:

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

T x BT LRI o TOR—HNVEHTRBRAMID R a =T TERSINTNVT, 7 LAXPERSI N
CETRHRAMUHINI L BT T7 72 AEINE72DIRIDET, L—TPEbo IR TIE x 14 THD,
MoT, ETOMBUI 4x%2 DF D 16 BIRLET, O x DEEEZTAD L THAETE, 74K
DENEN Y DESICEDZDPEETX£T:
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>>> x =8
>>> squares[2] O
64

INEET B 72012F, e — 1D x DEIKFELRWZDIZ, TLAXICE > ThOR—hVERIZEZ R
FI20ENHH ET:

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

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

2T n=x lFH LWV I LARICE o TOR—=ANVER n ZER L. 7 LXPERIND L ZIEHAEINZD
T, V—TDZORHRTD x LFAUCEZF>TVET, ZHUd. 1 DHOIZ AKX Tl n OfEIE 0 1272D, 2
DHTIE 1. 3 OHTWE 2 ITHER, tR2ZE2EKRLET, Mo T, ZNZND T AKXIFSRIELWEE
BT &2z EL:

>>> squares[2] O
4
>>> squares[4] O
16

DX ARIHRARS DT L, BEOBBICHEAIN S ZICEFEELTLEE W,

224 JO-NIEREZEDa—I)LETHEETRICIZES LTEEBSVWWTIH?

—oD7ur I ADEY 2 —NVETHEREZLE T 2 EEZGEE. FilREY 2= (LIXLIE config % cfg
N D) RIEDZ I LT, HCREEY 2 —LE2T7 SV 5= aOFTRTODEI 2 — M Y KR—FL
TLEEV, ZOEY 2a—MEZe—rulkAiie LTEZ 3, ZhENDEY 2 -1 DE—DD A4 VR
RUADHBDT, BEEY 2—NFT7 T2 MIWHT 20 REIEEDEFICKBENET, 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, FAUCEH»?S, TV a—AE2{HI52 05221 VTN MY THAL R -V BFEETEZ L OHEE
THHHFET,

22, O7SH 13
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2.2.5 EYa—I)LT import ZESED IRANTS U714 A1 FAITITH?

—&iIZ from modulename import * ZfHEo TIXWITEHA, ZDOLIWCT A UV R—XDAFIZEMIX
B, linter WRERDOUHTZFRERT 2 eAWLCARD T3,

EY 2 —ET7 7 ANVDEHTA VR=-— P LT EEV, ZHIZE>Ta— PR EL T E3MDEY 2 —LH
BHEEICR D, EY 2 — VAP RAA—=TIEENIZDE I DICEKDLBELZD ET, fTIT—D2DA Y KR—=1MZT 3
L 'Y 2a—lDA YR— bOBMEHIRDEZICHED £T25, [TICEBODA ¥ R— MTT % & EHEOEL
P BEAET,

RDFIRTEY 2—N% A Y R— T 205, BWEHIZZD £5:
1 f8#ES5 4 75V EY 2—)L - ffi] sys, os. getopt. re

2. Y= RKRX=T 4 DF4 77 VEY2—)b (Python O site-packages 74 L7 b VIZHBHD) - ff
mx.DateTime, ZODB, PIL.Image. 7% ¥

3. HEICH¥LzEY 2 —

TBRSBOMEZ BT 272012, 4 Y R=F2EELI JRBT e PBERZ3HD FF, Gordon
McMillan & X 4UZ:

TEERSIRIIM /5 DE Y 2 — L2 "import <module>" FERD A ¥R — b+ 2> TWIUIKILRTT,
TOHDEY 2= ADBRHIDEY 2 — A0 54 1T 2R L X 5 & LT ("from module import name”),
ZDAYR=IB by FLRVEH B EBETY, ROIDEY 2 — VA _DOHDEY 2 — %A VK-
FF2DIIMEL LT, BAIDEY 2 — L OLRIDHARTREIC R o TV RV ST,

ZDRMTIE, ZOHDEY 2 —AB—20HBDOHPTOAFOLNTVWE RS, 204 VR— MIEHEIC
BBOFIBEE T, A VR=I2EEN & BHOEY 2 —V@ZIHHEESETLTWT, Z2HDE
Ca—MIAHTDA v E— B TEET,

TI9 M7 4 —bMKEFDES 2= HELZINE, A VR=— b2 by TL_ALDONCE T Z & DHET
T, ZOBE., 77 ANVDOEETIEIRTODEY 2— A2 A VE—FFTRILIZTERVERS LALERA.
ZOBER, METE2 779 b 74— ACEDEEI—FTIELWVWEY 2 —LE2A VER—FTEI L RERL
EL\‘/C\‘TO

BIRSIROMEEZ BT 2D Y 2 — L O 2R ZIRS Lz Lizwik s, HiZA v R— b 2B
EROPREDA—=ANBZAA—=TIIHLTLEI WV, ZOFEEZLOA Y R=1t037a 75 50880k 5
WHEITSNEZPIRIEL RS TE VW ZRHICHENT T, HI2BBMOFTOAEY 2 =AML LE D45,
AR Z2ZOBEBOPICETIEEZEZTHVWVTL LI, BB, Y2 -1 2HAAORADEIZE
V2= N OYIHCLDIFE D7 DICEATiIC e D 2 £ FH, EHREIHICEY 2 — L Z2HiAA L0355 kL #F
ERROBED IR NI THEAET, T2 —NVERRA—=TLOHANTEIZ, ZOEI 2—EBZ5L
sys.modules 225HMHTESTL & 5,
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22.6 BEATO TV FEATT 72 MEDXHBESNZDTIH?

COEDANTRELLET R IIMANEET, ZOBMEEZTATIZI W

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

DT Z OB ZM-UH L7z, mydict WIE—D2DE#EDH D £9, ZHHIZIE, foo() BETSINL L E
12 mydict ICIZFIDO»H—DDEEE T TIZF> TWVWBEDT, mydict KIEZDODERNHD 3,

BB OO LICE o T, 740 FOEICHT2HLVATY =7 oo D72 e FTRALMBTY, E
BZ5%DFHEA, 774N MAR, BBPERINLL ZRX—ELTEREINET, ZOflOFED LS
2. EDATV 27 PEEINL &, ZORDOBMOMOH LIZEBEROA 7Y =227 v 2B RLET,

EROBZ, B XFH|, XN, None ¥, A I 2a—ZXTNRFATI2r 25 b EHEINEMENH
DFEBA, HE. VAN, VI59A4 VAR VARBREDI 2a—RIARFI TS 27 MIBELDOD £ T,

COWERS, T 2a—RINRFI T v ETFI7AAMEE LTHEDRWS OS5 IV IFENROWTT,
Kb DIz, None %7 7 /L MEIZEW, ZDXF X ZH3 None TH BT, BBONETHLVWIY X/
FH/ZOMEDL B EIICLTLZEW, flZE 25FH»TIT:

def foo(mydict={}):

Kb biz:

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

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

COWEMPEMBR I b H D ET, KO0 25 EZITIEBDH % & 2 1cfibih 2 —MRIVARETEIZ. B
PIESHENE ZEIRRIAXEFEROEEZF vy v > 2 L, BURIUEIEREN L F vy v > a S flir
BTEWSHDTT, TN "memoizing” XN, ZD LS ICEEINET

# 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

T 73N MEORDDIT, HEZEL 70— IVEHBHZA RS, ZRHADOMETT,
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227 AT VINTA=RRF—T— RN A—2%ZFEHBD SEABNETICIZIES LT
S5LWVW\TIH?

B D 8T X =&Y 2 MZEIEE * & *x FEET (specifier) TEDTLZE WV, £ FHUE METIEE X
TN LT, F—U—N5zRHEL LTEONET, TNT, MOBEKEFCHTE EIT x & xx 2flioT
ENHD5rEEET:

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

g(x, *args, **kwargs)

2.2.8 E3|HRFIBRDEWVIATTH?

REI1E (parameter) \ZBIEERICRN 2 LHTTERIN D DI L, EEIE (argument) 1ZBIBUE IR H T &
EICFHBRICHETEDO Z 2 TF, IRGIBUIBEBDIZ TS 2 L DHSR 25 IO ER L ET, Hl2IE. UT
DI RBABER D2 LT:

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

pass

foo. bar. kwargs \¥ func ODIRGIETT, —/5. func ZFFHT & =12, BIZI:

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

42, 314, somevar £ WO HEIZEF T,

229 Gt list 'y ZEETRL list 'x’ BEEINBZDTIH?

ROESIa—REENLET:

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

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

[10]

>>> x

[10]

E5LTy NOHEZEDBMM x DEBELTLES DLREMICES b LNFERA,
CDESIRERICRD 20DFERLEDH D 7

1) 2R3, BiZA 7927 22257 00HHNICREEFRA. y = x T2 VRO
E—Z2ED FEA - 2RI x BT 2D LRILAT7Y =7 P 22T LVER y 2/ED 7,
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SFED, BEDB—DODATV s b (ZOBEV AL EITHoT, x & y DRASZRESTL
TWBDTI,

2) VA MZ mutable T, NEZZEHKZ, W5 I TT,

append() FEUHL O, I 2a—&X 7047227 FORNEN [1 25 [10] KEDD ¥F, ZRMBFETCA T
Pzl EZBLTWADT, ¥HE504FTH> THEEINZME [10] K7 7R L ET,

RbHDIZxIZAI2—XTNVERAT B!

>>> 5 # ints are tmmutable

>>> bie

>>>

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

H oMK < M
1]

>>>

>>>y

COEEZEDOMD x £ y I3ESLLKFALUTRED D FEAR, TAUIEEDY immutable 72225 T, x = x +
13D 5 DEZZEELTVWE2DOTED D FEA; DD IHLVWA T 27 b (BE6) Z1Fo T x 1Mt
ALTVWET (DFED xDPBRT2F 7027 WP EDLYET), ZORADEBETIEALBIE 2 20047V =
b (BBD 6 L5 BFoTVWT, 2 00ZIZNLEZRBLTVET x 3VER 6 2SR LTVET
MHyld s Z2BMLEETT),

HBHEE (722 21F y.append(10), y.sort ) 547V 2 7 b2 EHFT 52—/ T, AR LIIE7EE (-
ZI¥y =y + [10], sorted(y)) BH L WA TP =27 F2/ED £, Python TIE—&IZ (£ L THEHES A
T7VDETDT —RAT), TDXI7% 200X FOHEBICEODIIRAEAZET 72012, A7V =7 b
HEETHRAY v NI None #IRLET, TIDHLDLDHREIR-T y OEHOWMIEZZT 22060 T
y.sort () EEFVLHEICHRFICT 2DIE None TL x 206, HR7DOT 17T NIHHEIZENHIK 2 =
T—ZEITTLL I,

L2 LARXS, AUBREPBEZC L ICERRIZRIZ BV L TH2HEOEEL I —2H D 5 RERAHEE
TF, PlAE += BVRMNZEELETH, XTAPERIELETELERA (a_list += [1, 2, 3] &
a_list.extend([1, 2, 3]) EFUEKT, £L T a_list &L H L ¥ 32 some_tuple += (1, 2, 3)
¢ some_int += 1L WA T =7 FRED ET),

BWVWZ B L

o Ia—XTNKFATI 2 b (list, dict, set, F) 2o TV EHA. MBI ZONEREET 2 H
ZEOEEEZMS e R, ZHESBLTWERL2TOERIZOZE(LERZ 225 TL & 5,

e A3 a—RTNEKIATI =T b (str, int, tuple, F) 2o TWVWEHAE, ZHEZRLTVWEL2TOD
ZHIFECMEEZSELTVWATL £ 925, FHoTWAHEEH LWMHEICEHRT 2HEIZVWOTHH LA
T NERLET,

2ODZEHDFCA TS =27 FEZRLUTWE0E I 0HID T Ud, is HAEFRPHAAABE 1id () 23#
ZET,
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2.2.10 HA5IBDHBEH (BRWEL) BEDLSICEETITH?

HifE & LT, Python TIFHEHERARC Lo THEEINE T, KARATY 227 bANDBIEEL 72T 72D T,
MO LI MO LD 25 BEOICZA V7 REH D FEA L. ZRELZABEKREIDD FEA, &
ORREG 2 7=DITIEODLDTTEND D 7,

D

5)

WROZXRTINVERTZICE-T:

>>> def funci(a, b):

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

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

>>> funcl(x, y)

('new-value', 100)

ZRE VT —EHER IET T,

70— N\NVEREFH ST, THUEAL Yy FE—T7TRVOT, HRERXNIEA,

I2—RTNIZ (A VT V—RIZEHEARER) A7 27 P 2ETILITEoT

>>> def func2(a):

al[0] = 'new-value' # 'a' references a mutable list

all]l = al1] + 1 # changes a shared object

>>> args = ['old-value', 99]
>>> func2(args)
>>> args

['new-value', 100]

BHXNZHFEHIETZLICX-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)
>>> args

'a': 'mew-value', 'b': 100}

FhlE, FIORL VAR RAMERFENT 3 2k o T

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

>>> def func4(args):

ROR—D12H <)

18
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(FiDR— 25 D %)

args.a = 'new-value' # args i1s a mutable Namespace

args.b = args.b + 1 # change object in-place

>>> args = Namespace(a='old-value', b=99)
>>> funcé4(args)

>>> vars(args)

{'a': 'mew-value', 'b': 100}

DX REMR BT A3EBIED - ICENTL £ 5,

—H/DFERIE, BROBREELRXR I NVERT I 2T,
2.2.11 Python TEXRBEIIEDLSICDOKDFEITH?
ZODOHEDRBYET: ARV EINRA-TEMFESFIEE, MOHUAREA 7Y =7 MRS HIKTT,

ZI1E. axx+b DEZEHET 3 £ (x) B ZIE Y linear(a,b) ZEZELS-VWELE T, XA XN a—F
5 e

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

return result

T/, BUHLUAREA 7P 27 b 2FS &

class linear:

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

def __call__(self, x):

return self.a * x + self.b

EHE5DHETH,

taxes = linear (0.3, 2)

Y3, taxes(10e6) == 0.3 * 10e6 + 2 L RBZ X I RMNUHLAEA 7Y =7 F 2B LNET,

PO LATREA 72 = 7 b 25 HiRIE. P ULEL LD, DFPIa—-FRRALZ LW EMBHD £9,
TP, MEZM > THFOHLAJREA 7Y = 7 VAL T B2 AT 22 dTEET:

class exponential(linear):
# __init__ 4nherited
def __call__(self, x):

return self.a * (x ** self.b)

G727 NIV DD XY vy RIZIKER A S b TEET:

22, O7SH 19
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class counter:

value = 0

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

def up(self):

self.value = self.value + 1

def down(self):

self.value = self.value - 1

count = counter()

inc, dec, reset = count.up, count.down, count.set

Z 2T, inc(). dec(). reset) BRILA Y Y ' EHAEHETIEMD I I3 FTVET,

2.2.12 Python A 72z FEEDESICOAE—-LFTH?

—fRAIZ, EE#IE copy.copy() X copy.deepcopy() ZiAL TLZE WV, I TH AL —TE 3 LIIRD ¥
AD, T2 TWIETEET,

bo LfiICaAY—TE24 7Y 22 b dBDET, FEEICIE copyO) XY v FHBHD £3:

newdict = olddict.copy()

S VRFAGA S TarY—T&EF T

new_1 = 1[:]

2213 ATV DRV Y FPRBHIRBEDELSICRDIFTEITN?

I—H—FEITADA VAR VA x T dir(x) 3A VAR VRABHE ZDT FRATERINZAY v B
BYEEREDLTIOT7 LT 7Ry MEY Z NE2RLUET,

22.14 O—-FREDESICATZ I bDRBEIZRDOITZDOTIN?

LT, 7927 MEIABIAFRTEERZRVWDOT, RO 2k TEsHA, AEMIE, KAV
OHEICHHTZRET 2 Z 2 TY, def & class XHELUTTH, ZOHEFREZa—FTITLTT, UTD
a—FEEZTAZELED:

>>> class A:

pass

(KDR=I 1)
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(FiDR— 25 D %)

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

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

BELL, TOZ5RZELELHDFET, 2D ITREFODLENCE SN T, 4RI B #@ L THEEH X
NFTH, ZRTHII7AA DA VARV AL LTHREZINDZDTT, Lo L, WHDOHLAETFR CAEICHE
ENTWBUUE, ZOA VYREYZDHHFIH a2 b DPRDEZEIEXTERVDTT,

BLT, a—FiIC>THEHED T&HiZH -T2 BEIEETED) ZVA. dREPOI L NENE
I—REZEVNTVEDTRVERED, FHEZEZ APV LA VWEWS 225 TL &9,

comp.lang.python T, Fredrik Lundh 13 ZOMEOZEZ & LTEES LWIRZAEZ LTI NE L=

LIS ROHRTEH 2 0 L ALHIETS: 20 (17922 1) BRBZOH/IEE > 2 LHiT
VL, ZNBREMETRD D FHA ~ ZOMHT L ER TS 2 EHSME—D AR, T
TOBEA (BHTZEH) 12 OM (47922 1) BEIHETh TV 20 EML 22T,

"""" ZL T, Z0HMBRLOARTTHISN TV D, e A HEDr 072D LT ELRNTL R
AN

2.2.15 AURERFIRIBEEBRINZDTTH?

&> <l Python TREETTREIDEXA, 2Dy T aYEEZTLEIL:

>>> "a" 4in "b”, ngn

(False, 'a')

A =FHEEFTERL, ROTDEEF 20T, EORBROKXEFAU X5 ICFHlix £ 3

(nan in ”b”), ||a||

ZOTWEHY FEA:

nau i11 (”b”, nau)

DX EXERFET (= += 4Y) AL TT, CHLBHEDHMETTIED D AN, RAZOM LD
FYIXTT,
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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

ZOREXHEA XN 2.5 LETON— a VI LT, wBlEE T EH 72204 T4 F 28— TL 7=

[expression] and [on_true] or [on_false]

L2L. TDA T4 FLEEZETEDD EFXA, on_true DT —IUEPIMATH 2 L ZICHES-EREEZ S
ZEeBHHET, TERSH, WOTH ... if ... else ... BREF-IF>BRVWTT,

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

FEWVe F5W0W3 HDIEWTL, lambda DHIC lambda 23R R F XN TWE T, Ulf Bartelt iICk 3 T 3o
Ol BT 7Z& W\

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

FnFiEFERALRwThR !
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2.2.18 BHOD3IKY X M BBRS v (/) BAEEKLETH ?

NIRX—=ZEBORGIBICH 2R Z v ald, TNEDANCH 2WREIBIMEEMATIRTHS L 2Rl X
¥ MEHMATEE, ATHZ AR WRG TS, MEEMG IR 2RO LICE
WT, HoBIIXZ DALER T ICEDSWTRGIBUSHISN T o x5, BlZIE. divmod O IINLE S5 IE %%
NI Ed, ZORFa XY MIRDOXITHRD T

>>> help(divmod)

Help on built-in function divmod in module builtins:

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

DBV RAFNDORRBIZA T vy ¥ ald, ZD2O0DRGIEPHGT e DMNEBEHASIBRTHE L EEKL T,
L7205 T, divmod() ZF—U— R5[EH->THUOHET eI —I12k) T

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

TypeError: divmod() takes no keyword arguments

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

JERZAEE T 21213, JVEBTOEDIEHIC 0 & 70" ((MNFERIFRIT) ZMATLIZE WV, 2R
ZH 7 WERT O 7107 (HETD8”) ZRAAT 51TiE, T o T3 W

>>> a = 0010
>>> a
8

TRERD T T, 2 TNERTOMDEIIC 0 & "x” (MNIFERIEIRT) ZMATLEZS WV, TR
ERZ N T THARXTFTHIRETE XS, 2L &, Python 4 > & 7Y X T:

>>> a

Oxab
>>> a
165

>>> b 0XB2

>>> b
178

2.3. B3 23
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2.3.2 BE -22 // 10 & -3 ZERTDOTITH?

i% i EALFAETHoTUELVWI L IZESVTVET, ZHRUCMATUTFOEI b LIV TS L:

i=@G/ P *j+E%JI

BEBREIIREZRT 2D ET, Cicd CoO—HMNDH->T, 1 % j 21 tALFEERO2EIIC i
/] § EIDTVET,

i% 3 jARAOKRCIIFERICKEILACHVERA, § BERS, 2L SAMVET, ZOHEEETANT
DLE L % jIE>= 0 ERDZIFTHPMERTT, Katds 10 RiEiEL T3 2D 200 RERERNEMRETL £ 5
o -190 % 12 == 2 L R ZDWEFITT, -190 % 12 == -10 FMEA[ E PR VAT TT,

2.3.3 How do | get int literal attribute instead of SyntaxError?

Trying to lookup an int literal attribute in the normal manner gives a syntax error because the period

is seen as a decimal point:

>>> 1. __class__
File "<stdin>", line 1
1.__class__

SyntaxError: invalid decimal literal

The solution is to separate the literal from the period with either a space or parentheses.

>>> 1 .__class__
<class 'int'>
>>> (1).__class__

<class 'int'>

2.3.4 XFH%E#HICEBRITBICIIES LIEESLWTTH ?

BRONCEWL T 21213, HARAD int() Blav X+ 57 2B foTLEE W, FlziE, int('144') == 144
TY, [AKIZ, float ) W IFEVNBGRICEBL £ 3, HlZ X, float('144') == 144.0 TJ,

T7ANPTIE Zh6R@3BEHERE L THERT 2D T, int('0144') == 144 FHIZL £ 5 H
int ('0x144') ¥ ValueError Z XM UL ¥ 9, int(string, base) 34 7> a v DEG|HE L o TE
POCOREBIZLEF, DD int( '0x144', 16) == 324 TT, BN 0 tfES LG E. T
Python ORMEIZ K o TR N E T, B 00 72 6/GEET, '0x’ BoTREREZRLET,

XFHNEBICEBT 2720 D7DIC eval () ZFHORWVTLEE WV, eval() IFICEVWTT L, 2
T4 LDV RZBHD ET, ROOLNRVEIWEAZHD X 572 Python DX ZEZ 5 &5 25 AHW50bH
FRA, BIZIE, BR72DF—2T7 4L 27 MY %RHEETS __import__('os').system("rm -rf $HOME")
PERES LT EIANPOE0DHNEE A,
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eval() IZH % Python DL UTHRT 2EELH D 3, ZHHIRIE, eval('09') EHXZF -
Z L%, Python & (0 BUtD) i %Z "0 THRDTRELRSZWNSHTT,

2.3.5 MENXFINCEBRITBICIIES LIEESLWTTH?

BIZIE. 144 L WS B Z 1448 WS XFHNCER L 72 0win s, HAAABBOa Y2577 % str() %
fioTZE WV, TAREER/ERIC L THIE, HARAABEED hex() % oct() ZHoTLEE W,
FORAALE 7+ —<v MERXREM 5725, f-strings ¥ formatstrings DHiZ SR L T X0V, flx 13,
"{:04d}".format (144) I '0144' 27 Y, "{:.3f}".format(1.0/3.0) % '0.333' IZ&H FTF,

23.6 XFN e T L—RICEETBRICRES LIESVLWWTTH?

XFINIA I 2 =R TNANBRDT, ZRETEXEA, FREDHE. HALTRWERIOER D & BANTH Ly
TN RS 5 NETT, LAL, Unicode 7— X% A YL —RCEETELF TV 27 MR 5,
array EY 2 —/L D i0.Stringl0 A 7Y =7 FEHL T2 &

>>> 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')
>>> af0] = 'y

>>> print(a)

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

'yello, world'
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2.3.7 B AV Y RERERDICXFIZFESICIFES LIS VWWTITH?

BeAaZeT7 2 =9 2hHD %7,

o —HEWNWVDIL, XFFNEBEICHEXEIHEEFS LTI, 20T 7=y 7 D—FDHFIE. XF
FIDEBDOELRTE R CRBERZ NI Y TT, ZOHIEER case iEE LI 2l — b T3720D—FDT
7= 7 THbHHFET:

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

o HAAABEBD getattr() &S5 Hik:

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

7B, getattrO) X7 FA, VIAA VARV A, BV a—RYE, PART TV 27 MIBEZE T,

ZHIEHES £ 75 Y THME A HELALTVEST, 2D X1

class Foo:
def do_foo(self):

def do_bar(self):

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

£0O

o locals() %ffio TR ZRD 25k

def myFunc():
print("hello")

fname = "myFunc"

f = locals() [fname]
£0O
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2.3.8 XEHHSBBOBATEMO L Perl O chomp() IKHEST3HDIEBD ETH?

S.rstrip("\r\n") Zffio TXFH| 8 D& 5MDZEEFZH DR Z 2R TRTOITRELSZD
RS ZEDTEEL T, XFF S BEEATZR L., BIRICEITH D2 L &, ZOITRTOZATHIWMY AN ET:

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

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

'line 1 '

CHFHINC—EIC— T3 2O T F A P 2 AT WRHZ DA DN S DT, S.rstrip() ZZDHETHS &
SFELWVEXT,

2.3.9 scanf() * sscanf() LEIFLDHDIFHDETH ?

FDEObDIHH EHA,

ff R AT T, 2L DHEEIC—BHELHEZ, XFIATI =27 D split() XV v FTITEZZEEAX
FTRYISNZHEEICTT. TERDOXFS % int () % float () THUEICEWLIT 5 Z 2 TF, split() K
34T avd Tsep” BEDH Y, TICEAXFUNDRYID 2o Tnd & IEF TS,

b o L EMR AN E LIS, C D sscanf() & D B EREBHROABERTT L, ZOMHIZHEWT
WET,

2.3.10 ’'UnicodeDecodeError’ X° 'UnicodeEncodeError’ I3ESWVWSEKTIH ?

unicode-howto ZZfR L T FX W,

2.4 tgE
241 FOYSLNETEET, L5 LASESRDETH?

ZAE, —BRINCH L WEET T, 3. BIEDHICEI TBWTARLWI 2 2 ZIZEIFF 3

HEREDMHEAIX Python EREIZ KXo TEDD £3, 2D FAQ T CPython IZERZYTET,

o MABFNIARL =T 4 VIYRATLZE>TEDD ZE T, FRHT, [/O R~ F AL vy FICBALTIE
@%TTO

o WIZ. a—FOREIZIGD S I 707 I L5DKy ARy P 2RO ZNETT (profile
Ta—nEZRLTIEZZIWV),

o NVYFIX—IRZ YT+ 2EL LT, WEEFOMREZRAIBEDIELET (tineit £V a—L %
BELTLEIN),

2.4, fE8E 27
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o VBN mELICENLY Z Ly ¥ a YORREERZ A DHENIZ, (=Y P TR MR ZDMOEIET)
A—RAINL D% RIFRZ 2 HERL T,

LI3E -5 TH, Python a— FZ2EHET 2HIEEZ L EADD T, T TR WMEREROL LY
DELSETORVEDD 2Ly, —fRIVLTEZRLET:

o O— FRIZHIPWREILORIEZIZOEI S5 T5LD b, 7LV XazEmd# b (Fi3EmER 7L
TYVXLIZEH) T2IEIH, RELFRE2EL DD %7,

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

o MIDETE21ODRAREZMEES A TIVICHZIRL, B THEALLRAREIDDZELDIES
B, (M EFERAERAD) BZHLHNWTT, ZA0HAAARSR D 2OIRED X512 C T
ErNDORLBRBELTT, 2R, V—FT 5% &7F list.sort() HARAAX Y v Fh
sorted () BIEUZ Mo T 72X W (F72. HEBICEERZBNZ. sortinghowto ZZIR L TL7Z2& W),

o MIH(LIX, EEIDIZLABBET, A VX TV)RXRDIEEEHEPTIEICRDF T, ZOEED XA, Kah
ZEEOBEIDERICRZ 2, 70l anEBL RoTLEVET, BELIMRI. R
Ay FOBTHNS D (ZHEFHAIC XHEL LET) B SRETT,

pure Python iICT& ZRFUGE LR 5, BIEL DOV —A23H D T35, HlXIX. Cython *_ &, Python
d—RFOOIFNCERLIRZ CHERICOANTILL, BO TSV T +—LTERXEXT, Cython & 1
NI (CREBORT/T—ay) ZfAL. - FOBREAEBISES LEYT, C 7OV VJICH
EHH 385, BOT ref-‘write a C extension module <extending-indexr> Z ¥ b TEFE T,

BE.:

RT =< VR tips ¢ Do TWVWB wiki DR—T,

242 BELOXFIER/ETBDICRDLIRNRFEIIFTIH ?
str BEU bytes 7 7Yz 2 MIA T 2 —ZTARDT, L OXFHIOMEFEE T LIH LLAT Y =
7 PR L. FPEIENTT, NI, 2EOEITHHO a2 MEIXXTIIORE ORI L X9,

ZLD str ATV M ERET 20T IDOAL T4 A 4lE. TRTERY R MIEELTHSHHRRIC
str.join() ZMUHT L TY:

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

result = ''.join(chunks)

(tEN &RV A 7 4 F A1d, io0.StringI0 2S5 Z & TY)

Z<D bytes A7V =27 b RBETE2DICETITODA T 4 4 LIE. bytearray A7V =7 b A VT L —
AfdE (+= HETF) THRT 22T

28 £2&8 707 7' FAQ

Al
n
\l




Python Frequently Asked Questions, !J1J—2X 3.9.18

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

25 =45V (RTI/UZE)
25.1 7). YA MEHDEBIFLEDELIICTEIDTIH?
Bay 2727 & tuple(seq) EIRTOY—7 VR (FERTE, $XTOA 77 7V) ZFECEZRK, [FUIE

FDORIVTESL £5,

Bl 24X, tuple([1, 2, 31) & (1, 2, 3) 5%, tuple('abc') X ('a', 'b', '¢') 252 %73, 5l
BBXTNIZG, ab—2EbF W5 OA T2 7 bV EDBDEIBRTDT, 247 =7 v2BRc xS
RS TWAPEEIRTRVDORS, tuple() RMERDOHBFEHETT,

Blay 2+ 57 & list(seq) BITRTOI—7r Y ABHE0VEA 77 7VERLER, FUIEFDOY R MZE
iU F3, Bl 1ist((1, 2, 3)) 1k [1, 2, 3] #5 %, list('abc') X ['a', 'b', 'c'] 52 %
o IV R M5, seql:] EKICaAVY—ZED £7,

2.5.2 BEORZAFIIETIN?

Python > —7 ¥ ZIZIEOBE ADTA VT 7 AEINE T, EOETIE, 0 BRIUIOA VTR, 1252
BHOA Y F 272, LLFBRAETT, BDA VT Z7 AT, -1 BDREDA VT2 2, -2 REIS 2 HEHD
47T 72, LUFHREMTY, seql-n] & seqllen(seq)-n] X[EULZEEZ TV,

BDA YT A%MES LEMZZ DD 5, BIRIE, S[:-1] BXFHNORBEIIND TN TOXFERT
DT, XFHNDREDOBEATZMDBRL & EIHEHTT,

253 =T UVRZHEIEICATL—FTBICIFLES LIoVLWWTIH?

HHAA RSB reversed() BfHo T W,

for x in reversed(sequence):

# do something with = ...

ZHITTDY =T Y REWVWLADTIE L, HIHOFLWVWa—2E-TA 7L —FXHZET,
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25.4 VAMHSEEZWMOBRICIZES LETH?

Python Cookbook DEWVEHGIZEZ K DAEND 2 DTSR TLZE W
https://code.activestate.com/recipes/52560/

VA2 UOBZTHEDRVWDRS, Y= L72ETY X NORIIDPLREZEZTTEIN, KD LS5 ICEEZH|
FRLTL 72X

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]

VALDIRTOERPEEDF - LTHZZ (DF D, IXNTOEED hashable) 6, BZHL ZDIF
SDHENTT

mylist = list(set(mylist))

YR RESICET 3 ZICEGIZRD EIrNZD T, Az Y X MZEHZVOVD T,

255 URMHSERDT7 AT LZRDIRSFE

BEHRRE L AR, HIBRGEHE 2T TIHRINCHEREIT Db —D2D LTS, TITH. BRI/EERN R KIET
AT 4 ABET B DL THETY, 26561320 —> 3 TF,

mylist[:] = filter(keep_function, mylist)
mylist[:]
mylist[:]

(x for x in mylist if keep_condition)

[x for x in mylist if keep_condition]

VR MNELRELHBZS S RDEHETT,

2.5.6 Python TECHIZEBICIZESLETH?

YR P ZffioT{ &

["thiS", 1, "iS", uann’ narrayu]

YR+ OREEHERIE C % Pascal DEFIEFLTE, KEREWIZ, Python DV R MIZLDRELZ2HD
FTP 2 b EEDBIE T,

The array module also provides methods for creating arrays of fixed types with compact representations,
but they are slower to index than lists. Also note that NumPy and other third party packages define

il 4l var ] - N
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Lisp AROEREY A b 2BZ2012, EINVEF-Tarvy Rk rIal—bTEET

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

R2—RTNVBBENRDZRE, BINLVTERSVAMNZMHVWEL & 5, lisp D car TH7Z=2HDD
lisp_1ist[0] T. cdr IZH7=5 b DA lisp_list[1] TT., AYICHEL L HEETE 2 2 2SI Z I
LEWTL XV, 720WTWw, 24U Python @V A &S X H BIEFITEBEVTTH» S,

25.7 ZRITDIV R L ZEBICIZES LETH?

COXICLTERTLDEINEZEAS E LT LE 27D HBTL & I

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

IHNEFRRLE ZWEMERXZSICRAET:

>>> A

[[None, None], [None, None], [None, None]l]

L LEZRAT 2 & ZDEPEBOGIMIHATLEVET:

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

R, * oV R FOBE-P VY —ERES T, BET DA T2 "ANOSBREES T E»S5TT,
D A3 WBFEX2DOFRALCIVAIOSHEEZDY A MEED T, —0DINCHTEZEBEIITNTOINCEH N
T, TNDPLEALKERTHLZFEITHRVWTL & D,

BITODOHEER, BIICEALZEZDVRAMNEZED, 2 oHLAMEo72 Y X P TERENOER LD
TWL Z¥2T9:

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

CHIIRE2DERBZZVAN I D2ELVAMZERLET, VA MAEKRLDHZET:

w, h=2,3

A = [[None] #* w for i in range(h)]

HBWVE AT T — 2B RBE L TV R INRZHHT 2 28 B TEET,; ‘NumPy ¢ 2R ILHMSATY
£79,
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258 ATV D=V RICRXY Y REBERTBICIZES LETH?

YA MAERILEZFH->TLZE W0

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

2.5.9 BEMEIFETNBZDIC a_tuple[i] += ['item’] FFNZELETZIDTIH?
i, BERABEETIZ AA EETFZ. cWwoHEHEL, Python TORIZEA 7Y =7 e AEF TS =7
FDBEOWHHAEDZ > TEREZDTT,

ZOFI—IINC, AIEA TV 27 M RETASILVOEZ I, BERABEETSEHINLL XI2HEAT
I, Fle LT list & += 20T,

RDEIWZE N LET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

Bl AL SN FHEIZ S TT: 128 (1) 2ETA 7Y 22 b a_tuple[0] MR BHM, FROA T =
b 2PERINF TN, FIEHERE 22X LOE 0 BRIRALI L &L, Z5—BFKELET,
RERSIE, RINVOBEREPMAERTNEIEZ SNV A ST,

DS REFEFDOIL, BERAXE W EZWRD XIS R 2 LTVWET:

>>> 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 L TWSDEFERIEORAER T D TT,

RDEHICE N LET:

>>> a_tuple = (['foo'], 'bar')
>>> a_tuple[0] += ['item']

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

COBFCIED o L EEE TN, boEBIAREILIE. T7—2DHo2e LTHELEBFEBALHINTY
5, EWHSHETT:

>>> a_tuple[0]

['foo', 'item']
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BREZNDERZZ20ZHANE72DIE RD 2 HEFHloTWARENDHD ET, (a) A7 22 MZ __iadd__
FiRR Y v FOREIN TV E5E. ILHRIAA += BFEITINS L 22N S h, £ DEDA
XCfEbIET; (b) YA FTIE, __iadd__ i¥ extend OMFUH L & EfliT. VAMZRLET, ZALRHE
BT, VR MTIX += X list.extend ® "HEFE” 2 E 272D TL =

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

(1]

ZAUIR b FE T

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

a_list BMHELTWAA TV =7 MIEHIN, BEFEINA TV 27 bADKRS Y XIEZHE a_list ITKA
ENFET, AL TV2DIE, a_list BEFFEIETIHEL TWERLA TS 227 FADRA ¥ 27ZDT, KA
RN D L T0RVWOTTR, RALEEREZEZTVET,

oT, SDRTNDAFITIE, ROLFL I eHAERETWET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

__iadd__ I L. VR NI (extend) T E T A, result B a_tuplel[0] DBLCIEL TWaE AT
Pz beRILATI 27 b RIEL TV LTH, XINVEAERDT, ZORBORAEREHZI—L
”hFET,

2.5.10 MLV —FDRLIEVDTTH, Python T aDIILYEHIITEEITH?

Perl @ 2 2 =7 4 ® Randal Schwartz DIfEE ENZ DT 7 =v 7id. VA IDERY, ThEFTIOEZE%R
ZO Ty — My BT 2 X MY v 71k oTY—MLET, Python TIX, list.sort() XY v FIZ
key 518 EM > T2 X0

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

TODATL—RERBEDDETERINLDATL—RIILTH S, DEREZELEATLEIWN,

>>> listl = ["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']

26 ATk

2.6.1 yZRIFATTH?

77 A&, class XOFEITTEBRINIFEHRRA T 27 b TF, VIRFTTI 2V MIA VARV AF TV =
I MNEERT 27007 T — b LTEbN, 27 —2BUCRED T — & (attribute/JEBM) £ a—F
(XY v F) O ZNBLTNET,

HLWy 5222l EOMDZ 5 R (LW I ZADEEZ 5 AL MERET) CHESWTESL L BT
E5, ZOHLWIIREF, BEZIAPLEEHE XY vy FEHARLES, ZHhUTkbD, A7V =27 bET
N AR THEMNCHRETZ LT, X =LKy 7 ZANOEANLR T 723 242 0tF 2 — %7 Mailbox 2
FAREST, ZNDPDHVILVAEBRKFFED R —NKRy 7 ZADEREZH S MboxMailbox, MaildirMailbox.
OutlookMailbox D XD RY 77 7 R EENBDTT,

2.6.2 XYy RrEEmTIH?

XYy RiE, 79227 b x BROBBT, @ x.name(arguments...) & LTHFHENZBDTT, X
Vo RE7 7 RAEROFTHBE LTERINET:

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

self 13X Y v FOBE—FIBIIBEECOTONILHNCTEET A, meth(self, a, b, ¢c) ELTEEIN
XV NlE, ZOEBIPIBEINZTFADA VAR YA x I LT x.meth(a, b, ¢) £ LTHUIHIA
F9, MO EN7ZXY v FiE, meth(x, a, b, c) BFEEINZdDLEZ T,

BEXV Y FOERPHFUHLICBEWT self’ ZBARLARITNELRSBRVDTIN? BRLTIZE W,

264 HB3ATIOT VD BRSNS APEDY T IVSADA VARV ATHBH %
ANBICIEES LETH?

vl b4 VB isinstance(obj, cls) ZfHio T2 &E WV, 75 ADX T N% 5 2T isinstance(obj,
(classl, class2, ...)) DX THE 24TV VPEBEOBDI FADA TS 27 N THE D
PRGN FE T L, isinstance(obj, str) X isinstance(obj, (int, float, complex)) DX SITT
AU, Python DNV M YEIOF TP 27 b THZ LRGN ET,

{EE © isinstance() & abstract base class (MRFEES 7 ) 26 DREMASF = v 7 LET, 2Dk,
Bix (register) TNz 7 Z ADER /BN ZNZHMHAL TWIRTD True ZIRLET, THOA Y XX
A BZTAMNTIHEE. 7 F7AD MRO Z#RET:

from collections.abc import Mapping

class P:

pass

class C(P):

pass

Mapping.register (P)

>>> ¢ = C()

>>> isinstance(c, C) # direct
True

>>> isinstance(c, P) # indirect
True

>>> isinstance(c, Mapping) # virtual

True

# Actual inheritance chain
>>> type(c).__mro

(<class 'C'>, <class 'P'>, <class 'object'>)

# Test for "true inheritance"
>>> Mapping in type(c).__mro

False

BB, K7D 7 v A TlX, isinstance() Z1—Y—EED T 7 RIEHHISRXTIEH D FHA,
IR EHDTHAET 2 &2, B@YIRATY =27 MEMA XA VX, FFEDOIRZEWE D k357 5
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ADAV Y REERTIZBDTHoT, ATV DI SABFARTEFD I SAWGLTES 52T 2%
DTIEDHHY FRA., HIZZ [A2rETI2EBRD-722 LT:

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

Eh w7 Fo—FIE, search() XV v FEIXRTDI FJRICERL T, ZheEMUOHE T2 TF:

class Mailbox:
def search(self):

# code to search a mailboz
class Document:
def search(self):

# code to search a document

obj.search()

2.6.5 ZELIIETIN?

Zi# (delegation) &, A7 =7 MEAIDT 7=y 7 (FTHFA YRR =V EHHIN L) O—DTF, &7
Szl b xBBHoOT, ZDAY Y FDIBER—DODIRZFVWELEZZVWELEL XD, FILWVWI T ARE
U, BZ7WXYy RETEZHLLERLEL, MOTXRTOXY v FZ2 x OMIGTEXY v FICRET 5
LW S RAZENE T,

Python 70275 <IIffiBICRE L RETEE T, HlRIE UTDIZ IR, 77 40D K5 IKIRZ WD
LIRTONFERLFICET 27 7R ZEELET:

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, RINCERII DY v ¥R DHIETY, BESRESNSRCEHmAL SN s Rk, 202
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AT __setattr__() AV Y REERTILEND D, ZHRIIEHODOFENBETT, __setattr__(O
DOEARNRFEEZEZIBBIZUTO ISk D £3:

class X:

def __setattr__(self, name, value):

self. dict__[name] = value

72TV, __setattr__ () EET self. _dict__ ZEHEL T, EREHFEEZEZ T Z 2 vn—hLiKEE
PHRETZEISICLARTNUIRD HA,

2.6.6 EEVSATERINIAV Y RE, EDIFRZF—N—-F1 RLIERETI S XD
SHUHTICIRES LEITHL?

HHAIABD super ) B ZEME->TLZ&E W

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

3.0 UHTDON=Y a Y TIHRARA VD Z R % oT WS 5: class Derived(Base): ... D&LKH5KT 5
REF T, Base.meth(self, arguments...) & §4UI, Base (£7:1F Base DIEEKY T ) TERI N
meth() XY v FEMUFHEET, T I T, Base.meth IZHMINTVARWVWAY v FRDT, self 515 %E
TRENDHDET,

26.7 EEISADHAEEZARTVWI—FZEICRES LETH?

BIKSZ 7 2% 124 ) 7R (alias) CRALTEVWTES, ZOTA VT RAZHMAT 2 00nd LATEA,
55N TA VT RCRAT BEEZEZ DT THAET, BRAIC, ZOFRIMEHT 2 HES 5 X 2H)
NGRS 2N Z, FIZIEEER 2 ) Y R X o GES Ve 2R EICHENTT, fFi:

class Base:

BaseAlias = Base

class Derived(BaseAlias):
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2.6.8 BRI SRAT—ERENBISAXAY v FZEBICIEES LETH?

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

FIR T — 2 221203, BCy S ZABMZERLTLESI W, ZOBMHICH LWEZAT 2123, KA
T257 7 A% EWRT 2REBDHD £

class C:

count = 0 # number of times C.__init__ called

def __init__(self):
C.count = C.count + 1

def getcount(self):

return C.count # or return self.count

cFDDHBDR c.__class__ 5D CIIWEEZRABERREK LD I T A2k >TAH—nN—54 FEHARWED,
c.count % isinstance(c, C) THBITNTD c IZ¥F5 C.count ZSHL £,

HE: CORXYy FNTIE, self.count = 42 O X 5 2R AIX self HEDEEIZ "count” ¥\ 5 HETDHT
L THEBRBRWA VARV RAEZEDET, 77 ROENRT —XOFEREIZIE. XYy RNTDH 205012 h
PHoHIT, WO I RE/ELRITNER) FHA:

C.count = 314

FHYX Y v ROMEZ 9

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

# No 'self' parameter!

UL, 8UXY Yy FOMRERZ D - LR TEIE, BICED 2 — L L\VEEEFS 22T

def getcount():
return C.count

BV 2B —DODI FTRARERT D LI (HDWVIEY 7 AT BEICHEIE2 L 512) a—F
PHERENT VB S, TRNTRERD U TE X T,
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2.6.9 Python TOAYXFS5U8 (PRAV Y R) #F—N—O—RFBIEES LEESLIL
TEH?

ZOHEMOEZIZTRTDOXY v FIZOWTEZRZ I ETTH, ZOEMIZW2WLLT OfEDARD & H
TEET,

C++ TlE. TOEIICHEITET

class C {
C(O) { cout << "No arguments\n"; }

C(int i) { cout << "Argument is " << i << "\n"; }

Python Tld. —2DaA VA7 X TT 74N FDO5IEZME > TIRTOHEIMIGT % X5 1XE»rRITA
D F8A. HlZIZ:

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

print ("Argument is", i)

CNTRBCHEME ZE X T AN, EHLEH7ITEWTT,

EXNZEZ o35 800 2 s EETE. flz

def __init__(self, *args):

TARERLERYABTRTDOXY v RERTHZET,

2.6.10 __spam ZfEHF S5 £ L7=5 _SomeClassName__spam 5T 5—HTF L7

I 7 v X — 2 a7 PRV LE. 729 RADTSITA4AR— NRER R, T v b 2w S B
POMBOWVWWHIETERLE T, __spam D X5 RERX (FLBHICZOME, REZHLDH-TH—DDT

R—Ra7hH5) DFTXNTOMAIFIX. classname VD7 ¥ X —R a7 25N THIFRL BIHED 2 Z 2
e 3L, _classname__spam D XS F LETEMBZI SNFE T,

NI T IAR—PINTHEZ2ILEZRIAETZ2IDODTEDDETHA, THTHENLD—F D 7 class-
name__ spam” BYICEE 7 72X TEEIT L, 7794 R—-MREBEIA T =27 bD __dict__ 25
RZ2FEF, 2D Python 70/ I bEIbLITIAR—- MeEBELEFEBI R EEZ VA
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26.11 I3 RIC _del_ XV Y RFZEZELTVWBDTITH, ATz F2HIBRLI-L
SICHENFE A

WS ODDRBENDH D £ 5,

del I LD _ _del O ZFEUHITLIEEY FRA - ZHEFHEMICA T 27 FOSBHY > FE2ES
THDT, AV IBERIZR o728 &2 __del__ (O PHUHENET,

F— ZEENERY > 7 (FOZNEABEOSRERL, HOZAZABTOY R POV Y —RY) &
EVBE. TOBBAY Y MEIRLT 013D €A, Bk, Python DX B94 2L ehiT 27
LT ZLERFITLETH, F— ZHEADBRBILL B o TR HIDHR—Y AL 7 ARFEIFIHZ ETL
BRSSP B LABVDT, __del__ () XYy FERHELRFTHTERVEA I ¥ 7 THREHX
Nahd LhEEA, CHBBELERLELS L T2 SRFETT, IH5CENILER, ATV 2 D
_del__O) AV v FOBEFINBIEFIIEETT, ge.collect) % EB L CIEERAIT 2 e A TEZ
TH, A7V 27 MR LUTEIRE N WX S RARBITKNRIGED BOEFT .

BRBEaL Z7ABHZLI1IFVZ, 7927 FiZ close() XYV vy FEIRIMNIZERL., fFLWikboz60
DTHMUHEZ LT E2DIFNVNI ETT, close() XYy REffS52, ¥ 747927 bESHLT
WREMEZRDERITE S, _del () ZEHEMPOHIZNVTLEEI WV - del O 1 close() ZMEUHT
TL &L, close() BBRILA 7Y =2 MIH L THEBIFIZNTH VW EBRIEENTVWETL & 9,

TBIRSIRZ BT 2D TR, weakref EY 2 — L% fioT, BRIV Y M EHEPR T IR ATI=I b E
R ZETT, HlZREY ) —fhEd, fle (BERS ) RBCHESREFSINETT,

BRIZ, __del__ () XV v FFIANEREXIBLGBE, BEDX vy - sys.stderr KEXZFENFE T,

2.6.12 EXSNTUVFRADINTDA VARV ZADI AR ERBBICIFES LETH?

Python &7 7 2 (LA M V) DFNRTDA VARV A% ED VA, VIADAVAMNT T RIZE
NENDA VARV ZANDHBIMODV AN ZEHLE L L TINRTDA VARV AR EHLELNE T,

2.6.13 Bt id) DFERIF—BFTHRVELSICRXBDTIN?

HARABD id) . A7V =27 bPEFL TV AME—ER I EPRIESN TV BEHEZEL £ 3,
CPython TlX, ZHUIATI 27 VDRAEY 7 FLRRDT, 77327 FXAEY 2 LHIBRENEIZ,
TIHLKERESNIA T Y 227 FEXEY DR CHANCA T Y HBEZ RSN TVS Zeh, LIFLIRREE
$9, ZOBHREXRDHITRLEL £ 9

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

2 ORI CEZFD id 1% id() DETORNIIESLN T I C X FHIBRENER2BE A T2 k3 d
DTF, id ZFARSEVWA TS 27 "EREXTR IR HEHELEVWES, 7027 FADHIOBEEE-
TLZ& W
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>>> a = 1000; b = 2000
>>> id(a)
13901272
>>> id(b)
13891296

2.6.14 LD is BEFTOR—METI MHENTTH?

is HETREA 727 FOR—MHE2 7 A MLET, 7AF a is bk id(a) == id(b) X FIETI,

F—M7 2 FORDIEELREFE. A 7927 VIBRZZEZAEBELHE—THD., a is a IXHIZ True Bk
WS ZeTY, A—M7rZA MaERE., FMtET A XD EETT, /20 FMHET R F2EERD, FH—
W7 2 MMIEMBE True £7213 “False® 2R3 Z e MREEENTVWE T,

722U, B—M7 2 P25 f{itE7 A rORHAETE 201 7Y =2 FORI—MMIRIES LTV E5E
& TS, —fRINS, F—MEBRAEE N2 RIIE3 2D D £

1) Assignments create new names but do not change object identity. After the assignment new = old,

it is guaranteed that new is old.

2) Putting an object in a container that stores object references does not change object identity. After

the list assignment s[0] = x, it is guaranteed that s[0] is x.

3) If an object is a singleton, it means that only one instance of that object can exist. After the

assignments a = None and b = None, it is guaranteed that a is b because None is a singleton.

Z L ORI T F—E7 2 MIEHTRL, ST A M 2BEOLET, FHic. 27V ThHD
ZEDPREES ATV int R str REDERE T = v 7 T 2DIZA—MT A M Z2HHRNTIEE 0,

>>> a = 1000

>>> b = 500

>>> ¢ = b + 500
>>> a is ¢

False

>>> a = 'Python'
>>> b = 'Py'

>>> ¢ = b + 'thon'
>>> a is ¢

False

FIRRIC, S 2a— XTI RaryTFOHLWVA VAR AEE—TEHH THA:

>>> a = []
>>> b = []
>>> a is b
False

BHES A 7710 0a— P2, A—MHT7 AP ZIEL S D0~ fRINZARX—VHRHD 5!
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1) As recommended by PEP 8, an identity test is the preferred way to check for None. This reads like
plain English in code and avoids confusion with other objects that may have boolean values that evaluate

to false.

2) Detecting optional arguments can be tricky when None is a valid input value. In those situations, you
can create a singleton sentinel object guaranteed to be distinct from other objects. For example, here is

how to implement a method that behaves like dict.pop():

_sentinel = object()

def pop(self, key, default=_sentinel):
if key in self:
value = self [key]
del self [key]
return value
if default is _sentinel:
raise KeyError (key)

return default

3) Container implementations sometimes need to augment equality tests with identity tests. This prevents

the code from being confused by objects such as float ('NaN') that are not equal to themselves.

For example, here is the implementation of collections.abc.Sequence.__contains__():

def __contains__(self, value):
for v in self:
if v is value or v == value:
return True

return False

2.6.15 How can a subclass control what data is stored in an immutable instance?

When subclassing an immutable type, override the __new__() method instead of the __init__Q
method. The latter only runs after an instance is created, which is too late to alter data in an im-

mutable instance.

All of these immutable classes have a different signature than their parent class:

from datetime import date

class FirstOfMonthDate(date) :
"Always choose the first day of the month"
def __new__(cls, year, month, day):

return super().__new__(cls, year, month, 1)

class NamedInt(int):
"Allow text names for some numbers"
': 1, 'ten': 10}

def __new__(cls, value):

xlat = {'zero': 0, 'one

(RDR=T1Z%i <)
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(FiDR— 25 D %)

value = cls.xlat.get(value, value)

return super().__new__(cls, value)

class TitleStr(str):
"Convert str to name suitable for a URL path"
def __new__(cls, s):
s = s.lower().replace(' ', '-')
s = ''.join([c for ¢ in s if c.isalnum() or c == '-'])

return super().__new__(cls, s)

The classes can be used like this:

>>> FirstOfMonthDate (2012, 2, 14)
FirstOfMonthDate (2012, 2, 1)

>>> NamedInt('ten')

10

>>> NamedInt (20)

20

>>> TitleStr('Blog: Why Python Rocks')
'blog-why-python-rocks'

2.7 ®2a-J)

2.7.1 .pyc 771N 2EBICIFES LEITH?

EVa—ABHDTA VR= PN =2 (LR BIEOaI Y I VENLT 7 A AIPMESNTH B,
V=R T 7 ANADERINI E) | AR NVENZIA—=FPAoTWS .pyc 774 A0 .py 774V
DHZTFT4LZ VDY TF4 L7+ __pycache__ IHEREINZE T, .pyc 774 VDT 7 4 L%IE, .py
77 ANVDHEITHED . .pyc THD D, FEERTIEZD 7 7 £ VE{E- 7z python N4 F VITHKIFE L 72X
FHNTHRD £, (FE PEP 3147 22 LT EXW, )

.pyc PELNRVEED 1 2 Y—RI7 7AW H2T7 4L 27 ) OMKROME, D%bD __pycache__
Y774 L7 PUBMERBRVWHEETS, ZhiE HlE, VeV —AN—TTFTRA+E2fToTWVWBRLEDLS
. BREO -V ETEOI—YDRIREGEE, BIHEEI,

PYTHONDONTWRITEBYTECODE RIEZ KD v F IR WR D, TV 2 —n1% A ¥ KR— 1+ LTWT, Python IZ
__pycache__ ¥ 77T 4 L7 PUERMED, 2 AVRANENTZEY 2 — )V EIT S8 (R, 74 272
DIEEAR=R, IRY) D 25EE. pyc 7 7 A VZHEIELNE T,

BEMORZ )T+ % Python TEAT5DIEA ¥ He b LIRARSNFE. .pyc BIERSNELA. flZIZ.
R IEMDEY 2 =)L foo.py DBHIDEY 2 =)L xyz.py 4 Y HR—FLTWVWEHE, (Pzlavwry ke LT
python foo.py L¥THIAAT) foo ZHITT B L, xyz IFA Y R—bINZDT xyz @ .pyc [ IMERINE
I, foo.py lEA YKR—FENZDIFTIERVDT foo D .pyc IMELNER A,

foo @ .pyc 7 7 ANEIERLTZ - DF D A VER=FINTOWRWVEY 2—LD .pyc 7 7 4 VEAERT
% - REMNDH BYE, py_compile EY 2 —/L ¥ compileall EY 2 —/LEMHXIXATRET T,
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py_compile €Y 2 — VI FETEEDES 2 —LZ2a VXL LTEET, LDHFD—DF, TOEI2—)L
D compile() B2 A VX507 4 JWCHETTHILTT:

>>> import py_compile

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

ZDEIIHETT AL, foo.py ERIUEAID __pycache__ 774 L2 hVIC .pyc EEHIhET (H
N7 7 ANVONEIE, AT a 5l cfile THEEZ T2 HTEET),

compileall Y o — L2 ZIXHIII—OREBDT 4 L7 PIVDITRTDT7 74 LB A VRAVTEE
T, Yz FuY T bh 5 compileall.py REEIL T, ¥ AL LTW T 7 A LEELT 4 L7 MY DR
AHELTLIZE W

python -m compileall .

272 HEDEI 2 —-ILBZHMBICIZESLEITH?

EV 2 —L3HID o TERINZT7 2 —NIILER  name ZMETIZI L THHOARIZERETEZ T,
ZOfEiA ' _main_ ' THBLE, FOTFOFILEFAZV P LTETFEIATVEST, {1 vE—r&h
228 EoTHEONEZRKIMODEY 2 —NFAST Y FIA VA VR =T 2= AR HLT A P RELTVT,
_name__ 2F =z v 7L THhBLZDa—REFEEITLET:

def main():

print ('Running test...')

if __name__ __main__

main()

273 HEICAVR—FLBSIES 2a—ILEEBRICIXRES LT=BVWWTTH ?

UTDEY 2a—A2Dolze LEL & D:

foo.py:

from bar import bar_var

foo_var =1

bar.py:

from foo import foo_var

bar_var = 2

M A v 2 7)) ZBLUTORMEEEITT2 22T

e main 2 foo 4 Y R—FF 5
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o foo DZED 7O —NUHBERIND

o foo AV RANINFETEIED S

o foo &% bar 24 Y KR—1+7F5%

e bar DZED 7O —NUHBER I NS

o bar 23V A VINETRID D

o bar 73 foo A4 Y R—1+F3 (FTIZ foo LVHAFDEY 2 —NHBDT no-op £43)
e bar.foo_var = foo.foo var

ZDORBDOBERIIEK L £9, Python A% foo ZEMLEDL - TWARL T, foo DZB—INLRT YV ELD
HEIIELETTDIL,

import foo Z{fioT, Z/B— La— KD foo.foo_var 7 Z7EAL LS Lz Eid, ZALHLZ
EOEZ D ET,

ZOMEIIE (D7 d) Z0DMIRKNDH D 5,

Guido van Rossum (& from <module> import ... Z&L bR\ T, IXNTOa— FEEBOHICAN
ZZEEEIDTVET, Zu—rOLERE 75 2EBOTEILIEER UL b VBB OATIThAEZRNET
T TNTAYVE—IFEINEITRTDEY 2 —)UZE <module>.<name> ¥ LTI NBZZ ik 9,

Jim Roskind IZZHNZNDEY 2 — MM L TUTOIHICHED 5 Z L ZRELTVET
o ZIVRAR—F (A VER-PESNLEKES FAZHEL LT a—b, B 79I X)
e import X
o 7T 47%A—=F (A YR—=bINAEIZ X > THIHLE N Z e — L E &),

Van Rossum doesn’t like this approach much because the imports appear in a strange place, but it does

work.
Matthias Urlichs I3E—ICHIFA VB — FARELR WIS ICa— F2BRELABTI e 2R LTVET,

NS DIRRFIIZNZNMLEIELZ B TEEXT,

2.7.4 __import__('x.y.2’) I& <module 'x’> ZRLFITH. z Z2BB3HICIZLSL
FIH?

importlib IZ import_module() X WHEMLEKNHZ2DT, RODIKZELELZMHATZZ e 2METL T
ZE W,

z = importlib.import_module('x.y.z')
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275 A VR—FENED 2 - ZRELTHSBAVR—FLELEA EEHTENZX
Tho BETTH?

e —HM EoBE B2 5, Python 3EY 2 —AHERINIA Y KR— FSNERICOAES 2=V T 7 4 V%
HAIAALET, I LRVE, 72 EADEI 2 —IILTTETWVWT, ZNFNDRREICEARES 2 —L%E A
A—PFLTWR X570 5 LTIE, ZORAEY 2 — VO L BEFAEDIBEINZ Z 22D £T,
EHEHINEZEY 2 - VOBIHAZRHIT 21213, 25 LTLZE W

import importlib
import modname

importlib.reload(modname)

FE:ZOFER 100% K2 IBZERAEEA, DD

from modname import some_objects

DEIBXEZELEIS 2 —NVE, A VR—FEINEA T2 FPOFOANA—Y g U 2FWVRITEST, ZOFE
Va— NI ISRERNEETNTVEDL, TETB VSR VARV RAEFH LWI S RAEEFEE[I XHIT7 v
75—t TNFRA, SN E>TUTOFELREOIRINZET:

>>> import importlib

>>> import cls

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

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

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

False

COMEOAHEIZ, 77 AF 7Y =27 b 7 EAME” 2T 5 THL2ITKED £5:

>>> hex(id(c.__class__))

'0x7352a0"

>>> hex(id(cls.C))

'0x41984d0"
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THA 2 EEE FAQ

3.1 Python BRBEXDIIL—TICA VT R EZESIDTITH?

Guido van Rossum DEL 2 2 ZAICEIIX, 4 VT M ks 7 —A3IERIC= LAY R T, HED
Python 70277 22 KRWVIZHART LET, LIS THRIREEALD NI ZOEHESICAS L5112k
h%E9d,

BGR /& T OFFIMD 72 VDT, MR R & AN OFE ORI 7V — L OBROBE NI Z D 2 F¥ A K
. Coynroxidzosska—RRICHIDLET:

if (x <= y)

ZERADED L &, x++ fTOADFETEINET, LELA VYT U MTEoT, ZLOADBFOZ®#EZTL
FTUET, RBEELC OS5V TER, x> y RO y BFZ VXY FENZDEEEESS L, 2D
- FELELERT S 0B D 27,

Python (3546 /8 T DML VDT, a—F 4 YT AXANOFNTRDFEINEEA, CFETIEH
FEMDBEZTIZOVWTI R ERAEN DD 5, FEDAXA N 2o Ta— FemsaEET 50BN
b, FODRARZANTA—FEHARD (H2VEEILEITESNLD) T2 X, Mk DEICk S
DFELDHBHZ LT,

2 DaA—7F 4 Y7 AKX AW begin/end DFEINZ ENZN—(TE2HFVET, ZhTIE vl 7 2RI
ZoTHHEZEEL, 7077 20R@BLAEL LD 5, —2>0BBII—EmE (FlZ21F 20 55 30 17) 1TUX
0 2 DOHHIETY, 20 7D Python 1% 20 7D C kD biX20IZ L DIEENTEZE T, 4 begin/end
DML NP LRI TEDH D FVA - EEVNERIERH L NVRT—EH ZOHHATT - 25, 4~
7V MDD SRR ITRITIL o TV E T,
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3.2 GEEMGEIEENFULRERICEZDTIN?

ROEMZEBIL TR E W,

3.3 GEFEIERBOHABRICARICFERBATITH?

I—HF—FELRD LS BFERICEE T T

>>> 1.2 - 1.0
0.19999999999999996

ZLTINA Python DAZELEZET, 25, ZHEANZTEHD EHA, ZOFEIC Python 1ZIEFL A Y
BELTELT. ©DULARED TS v + 7+ — A2 X AFE/ NGB DPES L TWES,

CPython 1281} 3% float BIIFLIEIC C FFED double A \NWE T, float A7 = 7 M DEIXEEREE
(HAYHYI21E 53 bit) @ 2 #EFEI MR L LTS 4L, Python 37 Bty 3D = F D 2 7HFEEL T
W3 C FEBLOBHEEZHEVES, 2% 0. FEVMUEBUCE L T Python 1& C F3E Java DX 5REZ< D
—fRINBEFRERL XS IR BNE T,

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

>>> x = 1.2

X RSN 10 E-O 1.2 0 (L THHVWHIED) ERETH > T, MR 1.2 TEH D E¥A, —
BT YV 2 — X —Cld, ERICHRME NS

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 22—V 71® floating point arithmetic DEZ SR L T ZX W,

3.4 %2t Python OXFHEA I 2 —RXTINBOTIH?

ZRIFW O DRHELDH Y £T,

—DRFNRT =V ATT, XFHNNBA I 2a—R TN e, ERRICHEBEZE D YU TR EBTELZDT, &
R BHIIEEXINT, BHINERFA, THEFEATLE VAN 2XBIT2EBEO—D2THHD 5,

R IX. Python OXFINIBMERUL bW " BEAR” RdDEEZHNEZLTT, 8 LWLWHEHZEMD
AT Z B FEDEN K 51T, XFF Veight” ZMOMMPICE R 2 FRIHENDTT,
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3.5 BEXV Y FOERCPHFVHLICEWT 'self’ ZEARLAITNIEES
BLWDTIH?

D747 71E Modula-3 226HD A6 L, ZHUIM A ZHED2 S & THHEMLZEFERAET,

F3. B—AALEHTIERL, AV v FRA Y RAZ VY RAERZR > T0E Z e K DA D £3, self.x
% self.meth() EHFEVWTHIE, ZDIIFRADEBREWATVRLATH, TN YRRV RALERHRAY v
FTH2ZLIEALLTT, C++ TlE (FR—NABRE R o7z D, HHICARSIRDLRS) a—D
NEBEEPRNZ PO HEBEEDNPETL XS, - LA L Python IZ&n — W LVEHES N VDT, 7
FAEREZTARNTHEDPDRL TERD EFEA, C++  Java DIA—T 4 Y TRARX Y X —=FIZ, f VARV A
B m_ FEFE DT DD HZDT, ZOHRMERZZASDEEICBVTHEHATT,

T, FED I I ADSH XY v REB/RINICSIRE TN L L2 WIS, Rl nE 2D
F3, C++ TR IREZFRTA—N=F 4 FSNLEEIFAPOAY vy RS20, HEFZMH
LG D £8 A, - Python Tld. baseclass.methodname(self, <argument list>) X EITF T,
ZAUIFHC, __dnit__ () XYV v RIZERITT L, IREZFZRADXY v RH, #HET Z 212H 3R CHHTO X
Yy RRIGRT 27012, FEKZ 7 ADAY v F2E 510 L THUH L2 WRHZ T3,

RIRIZ, 4 VARV AERICNT 5. RADOHEXOMEZ R TE %9, Python v — A ZEIX, D
HC (global BHRIICEZ EN 2 Z 22 ) HPRATINLLER (L ERENTVES ) TS, RDT, »
ZRADERT 200, @—INVEBANTIERLA VAR AERANDORATHE . 4 X2 T VY ZHHETS
BFEPETT, ZLTENIEXE RB72FTHH 250 FEH) BhDTT, C++ TEZOX%
BHERIITWE T2, Python TIFESVPRWVWDT, ZOHFETLLRAITERD -5 ETT, self.var
PIHRTIULD FLMRTEE T, FHRIIC, A VAR AERZMFS DICD self.var EFEL RTINS 1
VWOT, XYy FOHOD self BNTOWIROWAFINDBIIE, 204 YA ZADT 4 L7 Y EZRERT 5 %
THRL—ANVER D2 £F, HOFWSZ2TIUX, B —INVERE A Y AR ZAERE—DODRIZ S
HETZERNCAEE L. Python 1285 5 DAHTZEMZES D ERLEA B TR SRVDTT,

3.6 XPFTHRADNTELRVDEBETID?

Python 3.8 DI 6 T& % k!

A VFHET = 2o AR, KOPTEBITRAL %5

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

EDFHLIE PEP 572 22 LTL1Z& W0,
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3.7 Python ICXY v RZESHEE (list.index() ¥F) L BEEZF S HKEE
(len(list) ¥F) NH2DIELETITH?

Guido WbH K

(a) HOPOEHTIE, BIIFIIERERN LD D HMICHAR T VS TT, HHM (2 LTHRE )
12 E B EEEHAIC B VTR VELAD D, 2 2 TIREEICH T 2 5088 0 R E 2 HEICT 3 X
5REEAMTFENE T, x¥(ath) & x*a + b KEEMZ 23RBS L, 2L L2 HkREAT
Yz 2 MERORETITSEb LERHBMLTATL S,

(b) len(x) £\ 52— FEFHALR. MZZAHASORSEMS TW0ERLMZ LA TEE
T, THAUIRMZ 2 DDEEZHSLETVET, —DIEMRIBHTHS 2. ZLTHRIIME 2D
YTFTHBHIELTT, MLT, xlen() ZHICLGE. FIZORET xS0 YT FTH
D, ZNDREED len() ZFoT0WE 7 7 ARMEAL T0ED, A VY R—T 2 —REFELTVWE L
ZHI> TV BHEHNH D 3, mapping ZEEL TWRWT T A get() R keys() XV v FEF-T
W7z b, file TRWADDS write() X Y v FZHio TWwd X 5 RIELLIERHT R0 £5,

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

3.8 join() MU FPETLORY v KTHESXFFDRY v RAEDK
BETEN?
XEFNE Python 1.6 2 S MHOEHERNC KR E {ADOE F LTz, ZRLENIHEIC string £ 2 — LV OREEEfF -

TTETCWEI L LAIFEOEEZ O Y v B ZORIZEIMENE L. ZOHLWVAY v RDE IFIEL
ZIFANSNFE LD, —HDOTu Il kB2 I T0WAR e EON2 DN T:

n’ ".join(['l‘, |2|, |4|, ‘8‘, ‘16‘])

FRIZZO57D T

"1, 2, 4, 8, 16"

ZOFENHIIEZoDERBH D T T,

—oHE, TXFHIY 7 I (XFHER) DAY v KRMESORMTES) L0553 Rb0TT, Wiz
5 hbHALER AL, LFHNY 7 5 UGS 3 EE S NSRRI L WS OWELTT, LIRS
NELHNCAY v RBFINB B, VT IR RN E 51T 2R REEIEEVTL £ 5.,

TOHORMEENZ, BN TRAMEER, ER2FIIER L L DITHESEL LS. ¥—F Y RIZHL
TWVWRDE] EWVWIHDTT, WERLS, ZI3TERVDTT, W OrDHHED S split() & XFHID
XYy ReLTBOWEAPEZPHETT, ChER2e02DTVTL D

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

CHUISCFHN T I T B, Grohizte L —& ((7ld. 77 40 b TR ERDOZEHX T DER) T
XY) 5 N7 0 X7 A2 BRE L WS ERT S,
50 %3 E THAVCESE FAQ



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

Python Frequently Asked Questions, !J1J—2X 3.9.18

join() &, L —XXFINS, XFHDY—r 2% 4T L —FLTHDESBEROMICHS ZMAT
BEICHERLTWVWADT, XFHDAY Yy FTF, ZDOAV v Fid. HEARZERINEH LW S %28
O, =T Y ADRAEHEZTVHIRIEIEICHHEZ T, A ML MEHNCH RO XY v R23H D
i‘j—.o

3.9 FIRAIENS SVEVDTID?

try/except 7 B v Z 13BN 25EH X AT AR IR T T, EBRICHIN R IE T 2 0 ST 3,
Python 2.0 X DATON—= a3 ¥ Tlk, ZDA T4 F L% OB—FTL =:

try:
value = mydict [key]

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

I, BHENIFZLALYDEERRF—2FHoTWR e THTEZ2LXICOABERKERLES, 25 TRITN
. ZoEScEETT

if key in mydict:
value = mydict [key]
else:

value = mydict[key] = getvalue(key)

Z DR LS E T value = dict.setdefault(key, getvalue(key)) dffi X £ 3. Z hi
getvalue () MEUH LT ZMRGEICED £3, RERLZADNETOHEFIFHEZXNE 25 TT,

3.10 Python [Z switch ¥ case XH' B LDIXBRETIH ?

if... elif... elif... else OEDIRL CHEICHA U I N TEE T, switch XD T 22RN
W OB D FELLD, HFHELZTINED, HEIVELEDEICTINERLIOVTOARE (¥72) 15
LRTVERA, HEDKRNOFEELZFME PEP 275 2SR L TL W,

FEHITR Z LR DEIR D 53ERE &, HZFCH T REBISHIGO T 2B E2Fh 3, HlZE:

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

func = functions[value]
func()

FTI27 bDRXY Y REFFEHTIZE, 3 5ICHMIC getattr ) HAAABBTREDHIIORX Y v K%
MBCTEET:
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class MyVisitor:
def visit_a(self):

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

Ay FOHANT I DOHID visit_ DX S REHEF 25 Z L 2B ET, T LD REFEFHFEI LWL, [FH
TERVWY —ZANSHENEZ 6N ZL, A7V 27 FOEEDXY v FE2MNUPHTHE R SN 5 AN
HHET,

3.11 OS HEDAL Y FRRICKSTICAI X TVRXTALYyRZI=a
L—bh932ETELRVDTIN?

B ERERIEIZ, A Y RTYRIE Python DRAX Y 7 7L —LZ2i2h b —2D CDRXY 7
L—2% push LET, RIS, HERDIZLAE I VX LRE ZIZ Python I —A N 7552 0HDE
Fo XoT, BEHBRAL Y REEIZIZC DALy FHR— FBRETT,

B2 i Z 2T, Stackless Python 3% h £9, ZRUIREBICHTY A VI VX =T YVRT, COD
ARy 7B LTWE T,

3.12 BESLAXRBI N ZEC D TELRLVDTIH?

Python ® 5 LA X RBLEEL I A TERVDIZ, Python OXIENRFHHABROFIZH X b ¥
WS ZeNTERVDLSTT, LA L. Python Tk, ZHIRLLEETIEID D A, MOFEDT LK
ICHSEEDSBINE AT W B D 23EW, Python D5 AXIZHL 2, BBEERT 20NEFTE 2 H55D-H0
S R ELIRICE E R VWD T,

RARUZREIC Python O — A 7Y =227 b T, B —ANRa—FHTESTEE T, MoT. B —HLTER
ENBBTIERL T X2 H5FRIE. BBOARTEZE Z 2 RENRBNZ 22T - Lol (74X
PEAMTA T 7 e HEREUCED) A 7Y 27 bBIRAZINZ KT 7Z0oa— VB TT |

3.13 Python | C ® ZDMDEED &S ICHMBICI > NLTE %
gh?
Cython & A 7> a>®D7 /77— a %D Python DEIEM%E CHRRAZHLL £3, Nuitka (& Python

% C++ a— FAZET 2 MREE R Python a > o84 5T, E2% Python SfB%2 ¥ R—+ 5222 HW
ELTWVET, JavaNa v o4 55 512F, VOC ZRETLTLZE W0,
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3.14 Python IXEVZEDKSICEETEDTIH?

Python ® X £V EHOFMNIEE KD £33, Python DIEHED C B2 CPython ISR A V>V M & ffio
T 77RRATERVWATY 27 bR LE T, FRMORX D=L 2o TSR A IV E2HEDET, Zh
BH A A7 L) Xa2EAMCFEIT L, 7278 ATERVYA ZLEEL, BERAThiEA TV
FEHIBRLE T, gc BEY 2a— L OBET, IR—YaLrsary2FETL, Ty IRt EBREL, aL sk
DRTAREEETEET,

72720, MoHEE (F 21X Jython % PyPy) 13AMHY (full-blown) RANR—=Y I L 7 XD X5 RHD R H =
RALMBEFET 20 LALEEA, H72720 Python 22— RHBBHAH 7 > F DREDIR B FEVITRTET 255,
Z DEWBHIS L EOREZ G ZEZTTL £ 9,

Python MM X 5 Tid, T (CPython TWil3) I— FIZBZ B, 774 VT4 R Y 7R &[N
RlFTLES:

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

ERE, CPython OBEA TV P FAMN I 7 ZDRAF— L% EZIE f NOHLWVRAZTIZT 7 4 VIZEHT
LBNET, LL. BHNZR GC 2S5, ZhoD77ANF 7P/ WDEINEH (TEHEANS) £T
WAER, BEICXoTERW, BRENEL 28D D £75,

Python OFEEIKS FICHIK a— FE2ELIKIE. 77 A VEHRINCEAT 220, with XEfH-oTL 72X W0,
INTAEVEHDOZAF—LICHGRRLSBHETT:

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

3.15 CPython 3G HEGHHNAITR—2OL I3 AF—LZEDLAL
DTHH?

¥, 23 C OEENLZEETIERVDOTE-Z A TIEH D 8 A, (#21C Boehm GC 54 75 Vi
HHET, LL., ZHUET7 YTV a—FiRgEh, BEALD AERTI7y b 74— BLTY
FITRETTEHDERA, . IFLACERNTT D, ERISBEBRNVTIED D ¥ A, Python ZXfHX
F 2Ry FHBETT, )

Hily7 GC & Python 23D 7 7V 7r—2 a VITilAA TN L 2ICHMBE 2D 9, RZX¥F7nYy
@ Python TEIK R D TiE. BHED malloc() & free() # GC 74 77 VoINS DICEEZIZ T
HREED D FHAM, Python #FEEL-7 7V — a vk Python DdDTERW MBO REREHES
STEhbLNEEA, BITEDLSITF 5 Z T, CPython 1 malloc() & free() 25EYNCHEEZ A TY
BROEARDDICDMIGXELNE T,
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3.16 %t CPython DR TEICTRTOXEYBBKINBZ DT TIEEL
DTITH?

Python €Y 2 =D 70— NURAFIZERD» GBI N 24 7Y = 7 ME, Python O THRIZXE Y OF|
DY TERRINZ IR FHA, 2L, RSBV DH 2 ZIWGEZDZET, BRTERVWC F4 77
U (BIZIE, Purify LSRRV —ARENETIIEDET) KXo TEHDHTHNLW L2DXEY S EE
NEF, L2L, Python 3K TRRCXEV R 2V =27 v 55 2 2 IEEENT, 2@ TOHE—DF 7Yz
JIEWELEISELET,

FE D Y4 THIZ Python 2YRHED D D ZHIFR S 2 & 5 ITHEH L7z Zid, atexit €Y 2 — L% ffi- THIFR
Z il 3 5 BB EFITL TR E W,

317 BER TNV R VWSRO T—2BRAEINTVWSDTIH ?

UZRERINIE, ZLDETEHTWE T, —RICIEREMNCER S FETHEbDRE T, X 7 LiE. Pascal
DLa—FP C OWERLFAERDDOEEZIONE T, BIRRL->THRVEET 27— XD/NIREST,
TN—Tr LTHEINE T, HlXiE. THLNEEEZE 2 2% 3 208DX S Le LTHEVICEREE T,

—F. VA NI, bo e MOFEORINGENSDTT, ECRILHDOAEROF 7Y =7 M efib, 20 b
M—o—OHBEXNBMHEAIZH D T35, HlZIE, os.listdir(".") BHL Y FFA4LZFIARZHE 774
NDOXFHIRBDY XA+ 2R L %T, ZOHNEHET BBII—KIC, 74127 FVIZ—2R 205D
T7ANEMZTHENER A,

RINEA I 2—RTNVEDT, ~EEIAPEREINLS, ZOLDOEBDBFHLWVHEHICESHZI oW EE
Ao VAMEII2—RXTINARDT, VAMDERIVWOTHOEETEE T, [ I 2— KX INVRERLITIHNEE
DF—LTHAZDT, VAMTRBRLIEZIARINF - LTHEZF T,

3.18 CPython TUX MIEDLSICEREETNTVBDTIH?

CPython ® VY A MIEBICER S DE X DEH|T, Lisp AX A LOHEEY 2 FTREHHFEA, TOERER
o+ 72 =27 hADBROER LA ZHH L TWT, ZOEFIADRA ¥ 2B XOEHEIZY 2 ik
SHOMERICREIN TV ET,

HCED, VRAYDA VT2 v alil 3. VAPDKREXRA VF 7 ADHEICKELZWa X M THEE
TE%T,

BEPEMERZHFASN L L&, ZOBHROBEIEIRESPEEINT T, EREMDEDIREL DT +—
RURAEETF SO, PLLKRESNTVET, BN RELRD L& ROMEPFERICRESZLEEY
BZRENTLNK ST, WL S DBMOFEEAE D HTonET,
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3.19 CPython THEZEIILEDELSICREESNTVLEITH?

CPython OFFERIKREXAEETEDI Ny a7 — T LTEEIATVET, BAREEXRT, IZLAY
DEMFTT (BT BNBHEETH 2) RO T7 + —< Y ADBRVWTT L, EEDHHMTT,

HEE, HFRESAL TV 20T F —IIMET 2Ny ¥ 2 3 — R :funchash €V 4 VBIECTEHA
THILTHAELE T, 2Oy 23— FREF—RTBLRATLDY—RICLoTARESEMLET, Hilx
1. "Python” ® vy ¥ 2B -539294296 T, B v hD—DE S 21 DXFF "python” DNy ¥ 2l
1% 1142331976 T3, ZLTIDNy ¥ a2 a— N, EXRFSINSNEESITOMEBE LR T 2 72D1lb
NEF, MELTVEX—D Ay & 2 liRRTRE S L THUL, —EDOME - big O-FETIE 0(1) - T
F—EMRTELILICRDET,

3.20 BEHEDOF—RBAMIa2a—RTILTHLLTRABSBVDTIH?

HEONY 27— NVOEREL, F—2ROTZDIC, F—lrSFHEIN Ny Y afiefuEd, b
LX—DIa—RINRFTIc7 MZolkb, ZOMEEBEZLN, ZRZED Ny T afidbEboTLEW
T3, UL, F—AT7P27 b ELEELLZOPMETHN, EHIFEDOF - LTHELA TV 2 KT
BOWODT, HEOHFOLY M) ZHEYIRIGFICE» EERA, LT, ALAT7O2 7 VEEZS L TH,
Ny Y afl PRS2 ROP D FRHA, HWEEZEZS L TH, 20Ny T a Nt FUDLRONEFT
7 bPOMEIFERLZTLEI DS, TRHROLDERA,

VRAMTCA YT ISV TENLHEPBERS, ETHMIIZVR M2 X T VICEBRL T ZE WV, B
tuple(L) &, VAL EFUCZY PYVDXRTINEAERLET, XINMEIA I 2—KTNEDT, FHHEDX—
ELTHZET,

WL O DRZIT AN SN o 7R %

e« 7RLRA (A7Y =27 ID) DAy alVR b, ZHE FCHEDOHFLWY R F2EoTHRONHR
WOTEKHTS, B2

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

[1, 21 D 2fTHD id X 1 fTHDOZh L Bz oTLE S DI KeyError N EEHT 2 TL & 5,
SV IUE, HEOX -3 == 2o THEBRINZRNETHD, is TEEVEWVWS Z LTI,

e VAT EF—L LTS EICaY—%1E%, VAMNII2—ZXTINLEDT, BOHENOZREET
ZEYMTE, a—F2av—352 & =X ZEBEL— TN Z8EHDLH 5 DT, ZHUIBKE T,

e VAT ZF—L LTS 2220, 21—V IZZAZEEIERVEIIEZ S, b LI—FHE
kb, BARCVAINPEEINTLE oD Lo, BYREELAN7OAREEZECTLEVET,
T2, d.keys() DIRTOERBHFHEDOF - LTHERAZ WS, HEOHEELRALENESEL T
LEWVWET,

o VAMM—HEEDFXF— L TfHbNs, A LEHO~—2 2133, MEIX EEZEZOLNS
DEMY VLRV T2 bEFTRENIE TS, VAMRELR L F— L H#HIET, £
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TeHHEDOXF - LTEAT S, ZI0oFEMRRETOLF 7Y 22 MIHAL LEHOY—27%
I 2REBHD EF - ZLTHG, HECZRA 7Y =7 PEREL—- 725 SR LE T,

MBI B INZE T 2 ENH D FTH, HOCEEDD ETITo T ESI W, I 2a—X T ARHEZ.
_eq__(O) r __hash__(O) XYy FOMARRDOIFTAAL VARV RIZEDD N TEET, 2O, #FE
(F7203 Ny ¥ 2 I ZH DL HIOWGER) WET2EXIBRLTOI v RR—FT T2 bD Ny > 2flih, ZDF
7Y 27 bEEE (Z OMMORER) i H B HIEE ST B 2 e BHEFICL T E X 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) 7 9999999) * 1001 + i
except Exception:
result = (result 7, 7777777) + i * 333
return result

BB, VAFDAYANA—DHIZANY ¥ a b TERWD DL D ZHHEMS. Bffit —N— 70 —Du[EEMED 5,
Ny Y aFtEITEMIC D 9,

XBHIZ, TDOA TV 27 F DB EENZDEP 2D OT, ol == 02 (T4bDbH ol.__eq__(02) is
True) % 51X WD T® hash(ol) == hash(02) (§74bH5 ol.__hash__() == 02.__hash__()) THKRL T
3D FEHA, ZOHIRICHETERIFIUE, HEPLZOMD Ny ¥ 2 IZH I EEREMEEWEREZ LES,

Z D ListWrapper OfITiZ, ZEZE T L7720, Fv 4727 MBIFHENCH LMD v 7z R
FOEBEXNTIERD FHA, ZOFBEFHTZERD 5 ROERICOWTHEZRZHEENPZVERED, 2h
ZLTIEWTERA, EL{EZTLEE W,

3.21 %At list.sort() XY — SNV RA M EZBEBZVDTTD?

N7 4 = Y ADEL R ZRATIE, V=T33V A b0av—2E2 DI ERIZ2 VTS, £
ZT. list.sort() A YL —RWRVAMEY - LET, 2O 2BENRVED, ZOBEIZY -
ENZVRAIERLERA, 29FT528T, VY= bENAV—DPRET, V-1FZATVRVDDBEL
TEBELVWEEIZ, 200D EFEXLTLES LSRRI EDRAARDET,

HLWIYZFEBIRLIZWES, Kb DICHARAAD sorted() B ZEF-> T XV, ZOBBIE. 520
7oA T L—RMAJREA 7V 2 7 PO HLWI R M EERL, Y—FLTGRLET, Hlzi1E, #E0x—%2Y—
FNENZNEFTA TL— T2 HE:
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for key in sorted(mydict):
# do whatever with mydict[key]. ..

3.22 Python TIRREDESICAI 2V EA—T 1 — AR ZHELEHRITZDT
Th?

CH+ R Java DESREESIRMTZ LR, EV 2NN T B4 VX —7 2 — ZHREOEREIZ. TV 2 —
ADRAYy RRBEMOFERMERLE S, 4 V& — 72— RAOEEN T VA VBICHE SN S Z e, KX
RIa s A0 D, RBEU SN TVWET,

Python 2.6 T, fiREIE Y 7 R (Abstract Base Class, ABC) BWEFETE2 X514 % abc EY 2 —H
BIMXNE L, DT isinstance() ¥ issubclass() ZffioT, £ VARV RV 7 AD, H5 ABC
EFRELTVWEDES0F v 7 TEFET, collections.abc EY 2 — /L TlE, Iterable . Container .
MutableMapping 7% ¥ DffiF|7Z: ABC VERSNTVWE T,

Python Tld, 4 ¥ & —7 = —XftHDZ L OFRIE. v R—3 ¥ bAD#EYZ T X MBI DELN
£7,

BV 2 NDDDEYRT A P AL — ME, BFETRAMEREL, £V 21D VX =T = — XEHERH
BlIELY LTHRIIBE T, £ D Python £V 2 — g, ffiik THET A b 2t 2220 7 e LT
FEITTEFT, MRS VR —T 2 —2AB2@FSEY 2 — VXX, A V2 — 7 2 — 2DV T2 R
T ZIal—YayTHMIZTAINTES Z2NEWVWTT, doctest ® unittest TV a2 —Jb, HDHWVE
P—FR—F 4 DFAIIL—LT—ZT, Ea2a—1DIA— FOLTOITIIKIMEN T A A4 — %
HRTEET,

Python TKEL TEMR 7 TV r—>a v EBETI X, £ VX —7 - A, BYRT X b
HEDHIEET, BRI, A Y RZ—T7 2 —2{IHTRE T AN TELRW IO 4DBHEDHZDT, Fh
Plhicdeb 2 g3, BRI append() XY v FEBHILWEREZDHIZNEHV R FOKDODITIMAE T, 1~
R—7 2 — 2 TIEZ D append() OFEENERICINETIDET AN TEEFHADN, TAFAL—F
%5 ZOWRE iBICHENrD ONE T,

TAMAA =P Z2ELZLIFETHEHATIL, BBICTRAMTEZ - FRETZLBFEZLERBVWTL & 5,
ARz L TWEHEFED—D, 7 X MREFZFEE, EROa—- MR d2 XD dEIC, FFTTAMR
A —bDOEWREFEARTZ LIKDTVWET, TOEEAR L, Python i&, HRZDPVWINKTH TR b or—2%
ELEDIBRLTHHOER A,
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3.23 Bt goto NEWLWDTIH?

1970 R, ALK E F L. BRFR % goto 13, HET 20D FELT 2D HRE L WS BN Ry
T47 A=FREMD BB TH 5 L, EKESETIE. DL L—TDOFENHIUR goto IFRETT, (Python
72, I if i or ¢ and + if-else NZfWVWE T, /L —7ITIX while Hik for Hizfiv, 1 —
7IC continue - break ZEFL I L 2H D FT)

BB L2 £ WTdEET 2 " MiELE Nz goto” ZE R0 LTHIANZMHZ LT, C,
Fortran, ZODfHDFFETD "go” & 5 W\d "goto” EDEYIZHEIZET, FISATRIL LSz 2ZTh
BERTHZ e, IKKBEUHATVE TS, FIZE:

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

except label: # where to goto

pass

BIATIINL— AR Z LI TEZRADL, EBHICLTHZIUE goto DEHE RARXN 2D TY, fif
DDIFEZTLEE N,

3.24 72 raw XFF (r-strings) 13NV I Xy aTED>TUIWTR
WoTIHh?

FRECIE. FEEDANY 725 v 2aTEbosTIEWITERBA, BHODOXICHR o TWRWAY 7 ATy T a
X, BCEIAXF 22— 7L, BoTWARWFHERLTLEVE T,

raw XFHNE HEIANY 7259 a2 L L5357 mty Y (ERQIEHRBEI YY) NDAN
ZERLRLTOVEI K ESNZDDOTT, 20587 vty Hid, KIGOMIRoTVWRVWANY Z 2Ty
VaEfRT I - ARTDT, raw XFIMNIEN 2R DERA, TORDODIT, NIRRTy 2aTTR
r—73F3Z2 T, SIANFEXTFIE LTET N TEET, r-string PEKINZEHIZHbILS & =
2. ZORMAIDRIZIIOD TS,

Windows D SRELERERT 2 £ 21213, Windows DY AT A3 — VFEBDOR T v > 2 dFZFfHiF32 8
PRI TBVWTL X W,

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

DOS a<=y FORZRLEHET 2 2 212k, FlZIEzoForhsrzif L T E W

dir = r"\this\is\my\dos\dir" "\\"
dir = r"\this\is\my\dos\dir\ "[:-1]
dir = "\\this\\is\\my\\dos\\dir\\"
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3.25 BHEDOHRAIC "with” XHMEZLBVDIXBETTH ?

Python {2iZ. 7By 7D T2t 'with’ XBHD, 7Ry ZICASe 2 T7ny /0pbHid e 22, a—
FERMUOHLET, MTO X BREEZROSTEIDH D 7

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

Python Tid. @ X5 RHEIXBEKICIRSTL £ 9,

Object Pascal, Delphi, C++ D X5 RO FFETIX, BRI EM S DT, BHRAIETDH, ¥OX
RAZINTWEZD0 00D T, ZOUPEFVETITOBEETT - a2 %4 71 WO TH a2V /LRI
DEBDAA—T=2HBDTT,

Python ZEHZHZ VLT, ETRICEOBUENSRE N2 DHERNCTH 2D FE A BEFITX oNEME
DEMB 2 WERES L LvERA, TRTR, BMICHEZTTIREDT Y B a— b2 RET
WVADPTPD ERA, B—ANIRDD, TBa—=INVRDH, XA NEERDN?

B2, UTFTORZEREa—FRZEZEL £ 5:

def foo(a):
with a:

print(x)

ZDaA—FRTE, 7a” & "x” LW R UANEEERFR o TWR REZINTVWET, L2 L. Python TIEA
VRTYRIEZDRERBASLNZMEAIED D FHA, "a” 25, FIZIXBE -7, ¥5R-oTLES
TLEID "X EVWHHHETD T B = NAVERDBH 57206, 200 with 7a vy 7 OHFTHELRZDTL &5
Do ZDED, Python OEINLREDS, ZO LI BRI THEH LW R->TVET,

L2 L, "with” 24U T 2 SEOHAED —HF DA (72— FEDHIE) (&, Python TIZRAIZ & b fifH#
WKFICANSLNET:

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

ZOENTLEZE W

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

Python TIXFATIRHCHATRED RSN, BFIZ DR —ETHEL LD, THIIFEITHEZ DT 2 H|
EHbH D £7,
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3.26 BET XL —2IF with XZHR—cLBEVDTITH?
For technical reasons, a generator used directly as a context manager would not work correctly. When,

as is most common, a generator is used as an iterator run to completion, no closing is needed. When it

is, wrap it as "contextlib.closing(generator)” in the 'with’ statement.

3.27 if/while/def/class XIZOOYHBELRDIEHETTH ?

TR R D B 725 (FBRIT ABC

]

FEDRERD—D) 12, A Y PRETT:

if a ==b
print(a)

b

if a == b:

print(a)

ZEZNUI, BEDESHDLHARTVTL LI, THIZFEAR. ZD FAQ OEEMIZRD X 512745 T
Lo, ZHUE, REEOHFHENLAETT,

HO/NERFEIZ, a0V EoTIZT 4 EZBI VR TAINA T b2 LRI REZIETY, 7ur o4
THFZXMDFORAARLBNZ L TH, arryZ2HER0o4 VT Y P RESCIRENERDOLNE T,

3.28 &t Python TRV X PR TILDREICAVIDBHB>THRLIDT
gh?

Python Tid, VA, 27N, HEORBRDOBEZRDBRMICAH VI EDITTHRNVILIZR>TVET

[1, 2, 3,]
(‘a', 'b', 'c',)
d={

"A": [1, 5],

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

INZFFTDITE, W O2OHHLH D T3,

YR FRXIAREHED ) T INABEEITICE > TWD L 22, HIDIFICH < EBMT2D2EZITEL D
BN D, BREFBMT 2008820 ET, £/ ELI7—2EITIEL, fTOUREZEITS
TENTEET,

FEZTAY<EZHRELTLED &, BILOOWVWIZ —IZ0RH D £5, BRI
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x = [
"fee",
"fie"
"foo",

"fum"

ZDVRAMIUIADDEENRD D EIICRIETH, EFRQIE3OLr2rHh FHA, "fee”, "fiefoo”. "fum”
TS, WAV E2MIF2 LI CTIUE, 20O —BEITshE T,

BIRICH B THRVWIEITUE, Tuoaickda— FAERDEEICRD 5,
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41 147> V—RROEM
41.1 EE X Z1T5 70D 2= T7 T r—2a 0% FETICIEES LEIH?
FGATIVN T 7Y VA DOLEGRBRHY ZIREES A TIVEI 2 — BB IE0E I DPFEARTLIEX WY,

(FES A T VIMBD 20705 X527, ZOBRMERXY 52 eNTEET, )

H—F =T 4 DRy I =IOV TIE, Python Package Index 2 L7z D, Google ZDftid Web ¥ —
FrrPrERLTLIEE W, "Python” IZMZXT—2o0 20D F—v— R THBRD D 2 5EELHEE T L,
72WTWRIZID D DBRO2ZTL &k 5,

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

EYV 2DV —RT7 7 AADRMF SN VGEE, TUE CL C++ b LERIDa Y (A VFFETHE
Exhiz, B A B LBHNCHARAENZES 2 —Ahd LAEEA, ZOHE. V—RAZEFITAL
Wb LHUERAL, mathmodule.c D X 572H DAY (Python DFAAANRIIEN) C Y —RAT 4 L7
FIDEIHLCHEDLNERA,

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

3) CTEIN, AVRXTVRZV Y IENTVWEEY 2a—)b, TDYRAMERZITIE. 25&4 7L TL
72E W

import sys

print(sys.builtin_module_names)

63
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4.1.3 Python DX 1) 7 ;% Unix TERITAIREICT BICIFESLETH?
ZODEMERHDET RIZ VTN T 7 A NDE— ROFEITAIRET, BRAIDITH #! T E D Python £ ¥ &
TV RZDARAPHENTORITFIUIR D /Ao

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

BB, W ODPDOHIETTEE T, ROBEBNLAEEZZDE S

#!/usr/local/bin/python

DEIZT7 7 AND—BRAIDITIC, 77 v b7+ —245ED Python 254 YA F— L ENTWB R REG%EEL
ZrTY,

221 7 h% Python £ X 7V XDGANKIEZI B RWIEEIX. env 70275 4 0M# 2 5, Python
AVERFYRBI—FDPATH DT 4 L7 FIRHB I ZHHEL T 1 FLAYE®TO Unix % 0OS Tl
ROEBEEH Y R—PLTVET:

#!/usr/bin/env python

CGIRAZ VP TINZRoTIE WITEEA ., CGI X2V 7D PATH Z8U3 720 TWERIRED S DIc -
TWBDT, EBEDA >V EZ TV RO AR ZARFEI RELD D £5,

LEBD, -VRRICRHBIELS /usr/bin/env 707 T LNKRMT 22D FF; L AIE env 7
077 AAEPENCEDHD FT, ZDX5LLEEIF. RD (Alex Rezinsky X 2) ~Ny 72 3

#! /bin/sh

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

ZhE A7V T RO doc XFHRERTDIEVIB ro b LEREDBDHD T, LrL. Ih%
M REIEEE T

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

4.1.4 Python ICIX curses/termcap Ny T —IEHDEITH?

Unix & OS iIZBWVWT: #E¥ED Python V—ZAF 4 A F VY ¥ a— 3 X2l Modules 757 4 L2 U
curses EY 2 =TV TEETH, 77 4L P TEIAV A LEINTOVERA, (Z4UE Windows T 4
APV E2—YayTEAATERNZ LIERLTLZE W - Windows 121& curses €Y 2 —Li3H D F
‘Ao )

curses EY 2 —LITEARNZL curses DIERER. AT ZDORR, FIOXFEAYR— b, Xy F, RV RY
AR— MR YD ncurses  SYSV curses DZ L DEREZ T R—FLTVWET, 2OZ ik Y 22— BSD
curses 72T LEi o T OS LIZHEBEMPENWZ L ZERLEITH, WEX VT F 237 TW3 OS
TZ5VS5HDOBDOREEZS5 T,
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4.1.5 Python ICl& C @ onexit() ICHHYET2HDIEHD FTH?

atexit EY 2 — LI, C @D onexit() &R U & 5 RBEBEREZRMEL 7,

4.1.6 ST FINY ESHEDLBVDTINBETIN?

BODOPELRMEZ, ST FANY RIDBEESZFIBV AN TEEINTWVWSZE T, ZHUIRD LS
XN ET

handler(signum, frame)

s, ZHWEZODREIBMTES INENETT:

def handler(signum, frame):

4.2 £<HBEx

4.2.1 Python @707 S L AVR—RY b ZETARTBRICIFES LETH?

Python IZIZ=2DT A 7L =LV =B DWVWTWVWET, doctest EY a2 —LE, EP2—1D docstring
P OEREIE RSO TERLEFEITL, % docstring &> THIXONEEEh A2 B L E T,

unittest Y 2 —E, Java ® Smalltalk DT A 7L — AV -2 2L EMiENZT AT — A
‘7“—7“6‘3—0

TR MEERBEICT 3012, 7025 A CBWTEY 2a— LV HEORWERHZHIRETY, 0275 AT
. FIERTONEEZEBP 2 FADRAY v RTHDNRETT - 25F2528 T, 7arIsh3#i ks
WO EL XS RMRBHRR EBD/RONLZZeBHDET (EWVIDH, B—HNLERANDT 7L RIZT
O—NLVRT7I7EZAEDBFENDLTT), HIEIL, TRAINZTIOBRLDHLLRoTLEDI D, 7
0277 MIR AR 70— NVERIHIFT 2 DR8I 2 RNETT,

v 7'Z 1 ® "global main logic” &

if __name__ == "__main__":

main_logic()

D & SIZ main EY 2 —LORRICHK BB > TN bDEELDOHBENVTL & 5,

Targ apBEHIN, BB 7 ADFENBVRTWIREBIC R o726, ZOEERIRT T A M EES
NETT, —HOTRAM2HIMELTZ2T A MRS —ME, TALTHNOEY 2 —VICHENNITZ Z e TEF
T ZAUITFREDHH D 2 5B X 35, Python IZfHETRLELZN OT, BFLHE T, " #ia—
F (production code)” &WifTTT R MR ZEL Z & T, NIRKETONMET S 2 b BVERRETHHLIC RAT
MPBEITKRBZDT, a—T 4 YIHMEEZ LD DR E LW DIZTEE T,
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TS LDAAL VEY 22— LTRETEINZDTIERW " HfEY 2 -7 12, Y a2—ILOHOT A
FEEDBLEWVWNWTL & 9,

if __name__ == "__main__":
self_test()

BHERANLA VX =T 22— R FHLES 70l 74 T3Z, ABA VR —T 2 — AP R VEETH,
Python THEE XNz "fake” f Y X —T7 =z —A%EffoTTRAITEFE T,

4.2.2 Python D RFa XY FXFFDS FFaX D b EERTBICIRESLETH?
pydoc EY 2 — /LT Python Y =23 —=FHND FF 2 X ¥ bXFHH»SH HTML Z4ERTEE3, K

12 docstring 25 API F& a2 X ¥ MEAERT 2121 M1 epydoc ¥ WHHERK D H D £5, Sphinx b
docstring DNEZEZDZ LB TEET,

4.2.3 —EBIC—DODRBZISTHICIIESLEIH?

Unix & OS TIEWL OWBERGEND D 3§, curses 25 DNRERRLD HTTH, curses IXENIZIIA
LRKEBEZEY 2—LTT,

4.3 XL v R

43.1 ALy FefEo7OJ S LZEEITRRBESLETHL?

_thread £Y 2 — L TlEkK <, &7 threading Y 2 — L% ffio T 7Z&E W, threading £ 2 — LI,
_thread EY 2 — LT IN B EL NV LREAEZD, BRI EHEL 5
4.3.2 ALY FHR—DHRITINTLWAEWVKLSTY, BETIH?

XA VALY R TITHL2LdI2, ETODAL Yy FIIERTEINET, X{ VAL y RIZE#EIBEITESZD
T, ALy Rz 3 2REb 52 60 FHA,

EHRLIRIE, TR 508bHIZ, ALy BT T 2D REEOR ) —-T2MA 322 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()

(KDR=I1Z%iE<)
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(RIDR=I D5 DREE)

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

L2 L. BBEIE (I FLAEDT Ty b 74 —4TE) ALy FIETLUTETEINZDTERL, —D2I0%H
TENBZ3DOTT ! KBEESL, OS DALY FXF P a—FF, BIODALy FB70y Z7ENB3FETHLVA
Ly REBBLEZVWLSTT,

fEICE I, BBOFTORIICH x oL A =T 2252 TT:

def thread_task(name, n):
time.sleep(0.001) # <————————-——-——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() DRWVEERHZHEML LS5 52X0d, 7+ DX S BRAMAZMES HFHRVWTL &
5. 1 DOD7 4T 4 71& quene EV a— L %EMHoT, Fa—FT7T=27 bEED, FEAL Yy FPETLIE
FRF2—WC b= YEBML, XA YAL Y RICAL Yy REFAULBO =2 ik F 2 —hoiiAHEE2 2
£ T9,

4.3.3 1c<TADT—H—RL vy FICERZEIDIRBICIIES LETH?

BB AFEX. TL\ concurrent . futures £ 2 — )b, ¥fIZ ThreadPoolExecutor 7 7 A% {5 =
¥ T3,

H L, EfF7ayXekEFcaryin— L L2z0WEEE BHOFTRY v 7 2EL I TES
T, queue EVa— L EMHo5T, PYadDVAMNELF a2 —%2FoTLEE W, Queue 7 7 REA T =
POV R NEFREEL, F2—WKEREZEBMTS .put(obj) XV v K, ZASEREZIRT .get() XV v K%
FoTWET, ZOZFRE, ZhEhOY a 7pE 55D 1 EZIFWMOHEN 3 Z & 2 IRFET 2 DITHER
0y 7SR L E3,

B ro LN HD 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 run until terminated.)
def worker():
print ('Running worker')
time.sleep(0.1)
while True:

ROR=STEER)
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(FiDR— 25 D %)

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 "% (3+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)

EITECIE. UTo ks icihanxd:

Running worker
Running worker
Running worker
Running worker
Running worker
Main thread sleeping
Worker <Thread(worker 1, 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

= o0 W N
g W NN = O

Worker <Thread(worker

EDFHLVLWIEWEEY 2= LD RFa XY PEFARTLZEZIWV; Queue 7 7 RIIZHRERA VX —T7 2 —R%
FELTVE T,
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4.3.4 JO-NIBEQEABBEOEENAL Y FE-TICBZDTIN?

global interpreter lock (GIL) B’WERTEDAL, Python VM T—EIZ—D2/EIF DAL v RBETEINhB Lk
PREEENTWE T, —f&IC. Python TIEA Ly FEIOUIDEZ 2L P2 - F@HROBTOAITVWET,
ID B Z DML, sys.setswitchinterval() TRETEX T, LidoT. ZAELD NS Fa— R
B ELTENZNOMENEL R2TD C FEEa— Fid, Python 7’877 ADESH1H1E. 7 I v 7T,

IO ehb, HE bE ERRBEDRDHICE PVM A4 h3— FORERIRT 2 2 L pRETT, K
Eid HARAAT =& (B VR b, BEE F) O, BRERAETS 7 7 NIy 22 5% #ERER FERIC
73y 2TY,

Bz, UFOEEIRET7 FIv 2 TF (L, L1, L2113V 2 b, D, D1, D2 3#&, x. y 34 7Yz
NNENEREL s S ot

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

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

INBE. 7RIy I TREDY EEA:

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

MOF T2 VP EEERZAZIOREEIRX, FOAX TP 27 VOSBAIV IV IBERIIR oL EIZ
_del__O) XYy FEMUHIT ZIEADD, ZADPEEEZRIITIO LAETA, ZHUIFIC, HELY X
FORFAELREIICUTEED 3, D LITAE. mutex 2o T X W !

4.3.5 JO—NIL1>2F) 20w 7 (Global Interpreter Lock) ZEXDPR T IFTE
BLDTIH?

<L F AL v R Python 70277 L3HEFE E—2D CPU L2z 3. (1FLAY) £TD Python 23— K
2 IO=NILA YA T A0y (GIL) BMEHIA TV BB LAEB LR K2 w5 2 8T, GIL i,
Python 214 Y R~ LFFaty ¥ —nN<v> > ECEHT 2 L THRRETH 2 L R Ihnb T,

Python 1.5 O, Greg Stein IZFEFFIC, GIL ZEDRWT LD 2ol ve y ¥ 7 TEEHRZ 2 UiEN
oy FE v b ("free threading” /v F) ZEEEL £ L7z, Adam Olsen 135, python-safethread 7’81
Pzl bTRI LI REREITVE L, BB EELDEED, GIL OREZMET 5 7-DICHER
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ZDMPVR Y FUTODEDID, YUITNARAL Yy FORT = Y ADMIGZIKT (Db 30% O
n) ZRLE L,

ZiuF, wiF CPU v ¥ T Python ZfVWZRERVWIEZEKRLEVA ! ZRI72HEED ALy
F TlEZEHO 708X 2332 2 2E 200D TT, Z4hud, #HLW concurrent. futures €
¥ 2 —)L D ProcessPoolExecutor 27 7 Xz 2 IXfHH T3, multiprocessing €Y 2 — L, XX D
TAARyFRIDELAGIE LIV 200D & D EK%ER APT 24824t L 5,

CHIEZ S EfES> 2 v &b Ed, CIREZREEOID 3 X X7 DEFIHZIE. ZOIERIZETH C
a— FTTbNTVAYE GIL #ETcx, Z2olicftio AL v FCEENED SN E T, z1ib % hashlib
BY, TTIRINEZITROTWAEES A TS VEI2—LbHHFET,

GIL ZAHI2 70—\ T2 LD, A VETVRREBZ OBy ZJIZTEIRZLVWHIRELDHVET, Z
LT AVEFVREA T2 b EHETIRETRERVE WS 2 TY, BELHS, ¥E53FEH LA
WTL &Y, ZLOA TV 27 FOFEEIIBIE, 7u— VUREEZR > TW5 DT, EHIIOANALRKAS
WKHEDZSTT, Bl DEBRBRHEOLFINEF v v adNET, TOF vy aldf &7 2K
RBRICHIPXNR S TEIRDEVA, oA 7Y 27 MIZEEOEHERY X M 2FfoTwES, ZhbDH
HZEBY X MEA Y27V ZRBICE» X NR TUIRD FHA, FA,

FTREZAD, TOEEPKRDOBRDRRZ DD EFRA, RERS, — F =T 1 IRICHEIEDH 3
MPBETT, — FX—=F 4 TEIRDPELNDZR—RIF. 4 VX T RIREBICTRTD T — )VIREER NS 2
KB TEZR—ZAEDBHHENZLTL &I,

FLTHREIZ, REZHEHGLEVWA VATV A% 1 Tt X ETEBIEN- LT, ALV ETVEREBZENE
NP 7ot ZTHLTOIHRTE S WHIRENDHLZDTL £ IH»?

4.4 AJ1ciA

441 77N ZRIRTBICIZESLEIN? (ZDftt. 77 7ILICET BER...)

os.remove (filename) 721 os.unlink(filename) o T /7ZXWV, RFa X M os EV2—b
EZIRLTLIZE N, ZOZO0BBIF TS DT, unlink O 1FHIIZ, ZOMEEKD Unix YA 7 L4a—)L
DHMTT,

T4 L7 FURHIBRT 5121, os.rmdir () Z2{H - TL 72 & W, FERICIE os.mkdir() Z{#-TL 72X W, os.
makedirs(path) |& path OHFEOD T4 L7 PV D, FELBZVWBDOZIERL £, os.removedirs(path)
BHEOT 4 L7 P UDNETHIRD, 2O ZHIBRLE T, 74127 U YY) -2kt ZzohHeTEHIRR
L7225, shutil.rmtree() Zffio T 72X W,

7 7 ANVDAFITEEET 512X, os.rename(old_path, new_path) Z{H o T Z&X W,

77 ANVEYIDEED Z121E, £ = open(filename, "rb+") E{HoT7 7 A V%R X, f.truncate(offset)
o TLREW; offset 1377 0 b TIRBIED S — VB T3, os.open() THLN/ZT 7 A LVAHD os.
ftruncate(fd, offset) ¥HDET, fA 37 7 ANT 4 RAZ VT & (NI VWERKH) TT,

shutil £ 2 —/UZH, copyfile(). copytree(). rmtree() %, 7 7 A MZIEH T 2 BB W< D0 G
FhET,
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442 7702 AE—F3ICIZESLEITH?

shutil € 2 —/IZI& copyfile() B H D £5, 2B, MacOS 9 TRV Y —RAT7+—IRT 7 {4V
X—lElREa—LE¥EA,

443 NMFIT—R=HmIHEZTTRICIIESLETH?

BRI AL F V) F—RERDOFAEZIZIE, struct TV 2 —LEZFI OB —FTT, TNTAALFVYF—&
CE#M) % atesrFF% M- T, Python 7V =2 NCEMT 2 b B TEZT L, ZOWHTEET,

BzIE. UTOa—RFE 7740056 2 34 OB 2 4 XL FOBE 12y T4 T
74—y FTHAAAET:

import struct

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

TA—=<v bHD > ET—XEEHNCE Yy 2T 4 7Y LET, 774405, XF W 1Z—DoD”
BRC(2 N4 M) BHAAB. XF T 1E DD ong B RFHAAAE T,

X O RAIR 77— & (BIZIR, BEREH/ NGB O EORID i o7z ) A 1) 12 L TIE, array €Y 2 —
NZffis2edTEET,

R ANAFUVTF—REFRAEET I, (ZZWXHB LS "rb" % open() WKELT) 77 A4 LENA
FUE— KT EBENHD T, DDIC (F74L D) " Bfio7BEE. 77 A MEITFA P E—
FTRH»HN, £f.read) & bytes 77V 7 bTIERL str A7V 27 P E2RLET,

4.4.4 os.popen() IC& > THESNT=/XA1 T T os.read() BMEONTLEWVWKLSTY, Bt
TIh?

os.read() & HHPNT7 7 A NBRINERER, 77 ANVT 4 A2V TR Z258UTHLS ., KL LB
T3, os.popen() (&, #HAIAALD open() BB DEDEEFUED, ML RNART 7 ANF T =27 +%21E
ML ET, o T, os.popen() Ko TEME N84 7" p 5 n N4 M RETHAIS 12T, p.read(n)
EHESBENDH D T,

4.4. AR cHh 71
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4.4.5 ST (RS232) K—MCTFoERTBICIEES LETH?

For Win32, OSX, Linux, BSD, Jython, IronPython:
https://pypi.org/project/pyserial/
Unix Tl&. Mitch Chapman 1 X % Usenet O#FFEE BB L TL Z &\

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

4.4.6 sys.stdout (stdin, stderr) ZEACLS ELTHERBRICALSNBVDREET
gTH?

Python @ file object 1X. {BKHED C 77 A NT 4 A2V TR ED, WMROBEKEL L YT,

FABIAABD open() BABIC X o TERINIZIFLAED 7 7 A NA TP =7 b TIE, f.close() & Python
T 7 ANKETY 27 bH Python ORELSEEHAL SNTWE DL T 2HEDI, ZOTRHZ C 774
NT4 ATV TEZZACZ K RFHLEST, THE £ IRV RoZWZH £ DTAMNFIXRT
HEICEEZ b 5,

L2 L. stdin, stdout. stderr & C TRAZIIGDEZ SN TWVWS Z e h 5, Python Td FERICHRINHK
LN FEF, sys.stdout.close() HEITT 5 &, Python LD T7 74477 MZFFAL SR TW
250D FTHHBDFONETE, C 774074 A7) 7RG EACShEEA,

TIHB C 77 ANT4RAZYTEDILE, ZO=Z20Np%REL 31I2F, ETARYICHE 3HELH 2
e EMEDPDINETT (FIZIR, IBREY 2—1D /O 2EELEETLESI 2D LOLEEA), AYICHE
751X, os.close() 2o TL X\

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

os.close(stderr.fileno())

T BoEgeLtehezi0,1,2 bEZET,

45 %y kD=2 /4 R—%y hFOTSS Y
4.5.1 Python ® WWW YV —=)LICIZEHDBHD £TH ?
FA4T7I7VV 77 L YAT=a 7LD internet £ netdata £ WO EESR L TL XV, Python Zi%, ¥—

NYAL RETITAT7Y YA RD web YA T LEZERT Z2DIMERLRLZLDEIS 2B HH FT,

FIHARRER 7L — 27 — 27 O EIE Paul Boddie & & - T. https://wiki.python.org/moin/
WebProgramming TX Y7 F Y AXNTVWET,

Cameron Laird 1%, http://phaseit.net/claird/comp.lang.python/web python T Python ®v = 7 iz
B 2 ERRR-IHEBEL TVETS,
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4.5.2 CGl 7 +—LD%E (METHOD=POST) %#&M¥ 3IcIF>5 LEThH ?

74 —24% POST LEMROY 2 7 R—IZRH{LAEVWTT, lHICHBET 272003 —-FNEH5TL &
27

HHEFT, ZHUX urllib.request ZHIH L -fHEHELRHITS:

#!/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()

—MEIZiE, =tk v PEETTZ Yy a—- FEhk POST #IETIE. 7V XFFHE urllib.parse.
urlencode() Z{fio TMH XN RITNERSBRVW I ERFELTLZE W, fHlXiX. name=Guy Steele,
Jr. BiEET 51203

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

BE.:
urllib-howto 122 < DHIRH D FF,
453 EOEZSa—ILH HTML OERKDRICIIBEEFITH ?

Web Programming (2DWT D wiki DR— MSFILD) VI BRI SNE T,

4.5.4 Python DXV V)T bHEAXA—IZZEBICIZES LETH?

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

UTWRRTDOMN, Zhzefliol T B NFERD X — LK ERTT, TOXY v Fid SMTP VY RXF %4
R=FTE2RAMRLEZTTUIEEIL T,

import sys, smtplib

fromaddr = input("From: ")
toaddrs = input("To: ").split(',')

print ("Enter message, end with ~D:")

(RoR=1ki L)
45 Ry rI—=U /A4 2=y b FOTFZVY 73
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(RIDR=I D5 DREE)

msg = "'
while True:
line = sys.stdin.readline()
if not line:
break

msg += line

# The actual mail send
server = smtplib.SMTP('localhost')
server.sendmail (fromaddr, toaddrs, msg)

server.quit()

Unix REDRD H OFRILZ sendmail 25 Z & TF, sendmail 7’80277 AOHFTIES AT 2L > T
A T3, H5L =X /usr/lib/sendmail 72572 D, H 3 & FlX /usr/sbin/sendmail 7257z D, sendmail
DIZaTNAR=IPYTIZHRZTL S, TN a—FREIDLSITkD £73:

import os

SENDMAIL = "/usr/sbin/sendmail" # sendmail location

p = os.popen("/s -t -i" 7 SENDMAIL, "w")

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

.write("Subject: test\n")

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

.write("Some text\n")

oo B o B o B e

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

print("Sendmail exit status", sts)

455 V47 v b®D connect() XYy RTITOvFIINAGLLTBRICIFESLETH?

FiT select EY a =Y 7 v FOIEFEMD I/0 25 Db 3,

TCP #fih 7 vy ¥V 7E3NRVEK ST 0. Yoy b/ ry7ayd Uy 7E—RCHRETLI D
HX %3, ZL T socket.connect() L=k =2, HIFBEICHEHITE S0, =7 —FF5% .errno L LTED
BN EZITEZ DY E 520127 D £9, errno.EINPROGRESS &, EAETHTH 20, FLEET LT
BOEWS Z R LET, 225 0SS TIIRERZMEIRINEDT, HRIZOT AT LTAIRINE 0%
MDD TEIMNENDHD T,

socket.connect_ex() XY v REMIIIFINELER L2 THEAZ T, ZTHIEHIZ errtno DfEEIR ST
Lo R=VUYZD=Hilid, %2 T%7- socket.connect_ex() ZMUHT I N TEET -0 /21T
errno.EISCONN 3#fid N7z 2 2R L ET - 3, BRT 2V 7 v MOzl L TE ZALAREDH
NDIEDTEET,

AEMR: asyncio EVa2—NME, /¥ TRYFIIDXy bT =T a—-FEEIMEDLDIITIL LT
DEIBFERRBLET, 2O L LT, Twisted ZZHRETELRY —F =T 4 DFA4 T
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T

4.6 T—HIN—2X

4.6.1 Python ICIZT—ER—ZANYT—SADI Y A—TT—ARIHDETH?

[=QA

fEH¥ED Python 121&, DBM X° GDBM 2 ¥ D, T4 AT NR—ZADNY Y a Df VX —T 2 —AbEENTVE
3o E/z. sqlited BV a2 —lid, BERT 4 RIZR-ADHEBRT —EZR—2A 2L ET,

FEALDBRT — X R=ZADYR— PN TVE T, 7FMllE DatabaseProgramming wiki page ZZ ML
TLEEW,

4.6.2 Python TKIGMABA T I b Z2RETBRICIRESLEFTH?
pickle 74 77 VEY 2 =T, T MR FETINEZMRRTEET PO LT7 7400 Vv b,

T4V FUDEIBRBDERET LI LIITEELEAN), shelve 74 77 VEY 2 —/1id pickle & (g)dbm
ZWv, fEED Python A 7Y =27 F 2ELRKNLR~ vy ¥ 7 2AERL £3,

4.7 HF

4.7.1 Python TELBZEMTBICIIES LETH?

EHEE Y 2 — )LD random DVELBUEKERZEEL TVWE T, HVFIdHEMTS:

import random

random.random()

XM [0, 1) ND T ¥ X L 72IF 8/ NI EER L 5,
CDEY 2 —UFZOMZ L ORHLLERE b H D 3, Hlz:
« randrange(a, b) XXM [a, b) 22 HEHE RV F T,
o uniform(a, b) IZXMH [a, b) 2> HIFE/ NI L ES LT,
o normalvariate(mean, sdev) XIEH (FVR) iz H >V 7L ET,
=0 Y AICEREAT 2 EKELRBEBL HD £3, HlRE:
e choice(8) BWEA BN =T Y ANE TV RARBEREENET,
o shuffle(L) WYRMEA Y TL—RIZT vy IV LET, ThDE, 7YX ARMUEZXET,

Random 7 7 ADA VARV AEAERML T, BEOMN REHBERIEE OB I TEES,
46. F—EAR—2R 75
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5.1 C THEHOBHZESIFTETEFIH?
Fuve B BB BISN ZLTHLWAAL TETEAL LM Y EY2— % C TIERE T, ZHIEF
¥ 2 X ¥ b extending-index THHAINTWET,

Ze A Y OFED S ED Python A3 Z DFEE%Z > TWET,

52 C++4+ THEDOEKZESCIITEEIN?

WV, C++ MicH 2 C BEEEEX - TTE £ J, extern "C" { ... } T Python D4 ¥ IV —F7 >
A V%A, extern "C" % Python 4 & 7V 25 SHERZHEBOFNIENTL 230V, 70— Lol
% CH+ A7V =7 P OWERZR OB DIEZRBRWVWTL & 9,

53 C ZE<DRIKRETT, DA ERIHD TEAD?

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

Cython ¥ ZDHE Pyrex &, H$HICEF L7 Python %2 JH b, M55 23 C a—FEERLE T,
Cython % Pyrex Z{# %1 Python @ C APl 281832 Z 2 2 {LRZHIT 3,

LD ¥ 25 Python IRPTFELRBEVE SR C R C++ 9477 VADA VR —T = 4 ADRERIGA,
SWIG &5V —ILT, ZOI734 77 VDTF—2RDZ vy ¥ 72K ET, SIP., CXX, Boost, Weave
TH CH++ 79479V ITEET,

77
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5.4 C B5FEE®D Python XZE1TIBICIFESLFITH?

ZNEAT D FmKEEDBIEUE PyRun_SimpleString() T. —2DXFHISIBEZWM D, Y 2—/b __main__
DAYFFRAITENEZFEITL. K75 0. HIS (SyntaxError Z &) HFEAELLSL -1 ZIRL
9, HEICHIME L2 AE, PyRun_String() Zfio T Z S W, Y — R Python/pythonrun.c @
'PyRun_SimpleString() ZZML TLZ&E W,

5.5 C 5FEE®D Python NZFHE T BICIFESLEFTH?

SEDEM D PyRun_String() ., A&X— b+ VRV Py_eval_input ZE L THFHLTLZX W, 2l
RZEH L., ML TZDEZIRL 5,

5.6 Python 72 +H'5 C DEZEODHTICIFES LETH?

A7V 27 bOENHKD £F, X TN, PyTuple_Size() 2R X %K L. PyTuple_GetItem() AEE X
N VT IV ADEREZRLET, VA MIHFABROBEE PyList_Size() & PyList_GetItem() 23H D
9,

bytes TlX. PyBytes_Size() 2’2 DE X %iR L. PyBytes_AsStringAndSize() DSZ DEANDKA VX ¥
BXERMELF3, Python @ bytes 77V =27 MEnull 25023 TEZDT, C D strlen() %{#S
NETRBRVIEITHERL TSN,

A7l POBIERET 5121, FITRINCEND NULL TRWI & 22872 T, PyBytes_Check()
. PyTuple_Check() . PyList_Check() R¥ &V E T,

WbHW 3 abstract’ 4 Y X —7 = — A RTINS, Python A7 =227 MIRNT2HL L APL 5
DEF - KDFLWI 2IX Include/abstract.h ZFHATLLEE WV, Zhxffis e, BER Yo ranr
(PyNumber_Index() 72 ¥") % PyMapping APl O~ v 7B Fm b aliz ¥y o&iciio7a b abichiz,
PySequence_Length() % PySequence_GetItem() % ¥ DIEEDFEHD Python ¥ —7 Y AANDA ¥ X —
Tz—ARZT77ELATEET,
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5.7 Py_BuildValue() TEERDZ FILEEBICIRES LETH?

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

58 CH5ATZI I MDAV Y FZRUHTICIZES LETH?

PyObject_CallMethod() BA{TA 7 2 7 FDERED XY v REZRUHEE T, NI XXE, 7V =7
M. FECHIT XY v RO, Py_BuildValue() T2 K57 +—~< v FNXFH ZLTHIETT:

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

const char *arg_format, ...);

ZHERXY Y FEFEOWARZ ATV 27 NMZHEMT, HARAAPZ—PERNIERD D THA, BDE
IZxf LT Py_DECREF() T 2MENHZZrdHDET,

FZIE. 277 AN T2 bD "seek” XY v F% 10,0 251 L TR E (77 A0 TS0
FOEL Y RE P L LET):

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

728, PyObject_CallObject () DFIEV R MZIX BIZ X AR ETT, BEES B2 L TREOH 32X,
74 =<y MT () ZEL, BEEZ—2DFETHERETIE, BEEEZHENT K> THIZWE 731)” LT
720,

5.9 PyErr_Print() (ZDftt stdout/stderr ICENIFT3HD) h5DH %
ZITBICIEES LETH?

Python 2 — FNT, write() XV v FEH K- FTE3F TV P EERLTLLE N, Z2OA TV 27 b
% sys.stdout & sys.stderr IZRALTL X, print_error ZMEUH T2, HIEHED F L —2ANy
IHEBEFBI SR TSV, 25T Hd write) AR SEROFNICITE LT,

RO ML, 10.StringI0 7 7 A %S Z 2 TT:

>>> import io, sys

>>> sys.stdout = io.StringI0()
>>> print('foo')

>>> print('hello world!')

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

(KDR=I1Z%i<)

5.7. Py_BuildValue() TEEREDZ FILEEZICIEES LETH? 79
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(FiDR— 25 D %)

foo
hello world!

INERILIEETEHARARLA T 27 MIRDEHIWCHRBZTL LD

>>> 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 TEHMNLED 2 —IICT7I7ERXTRICIFESLZF
gTHh?

MTDEICES 2= N ATT 27 PANDKRA VR Z/RONET:

module = PyImport_ImportModule ("<modulename>");

ZDEY 2 —NADEREA VAR —-PERTWARW (DD, £ sys.modules IZHNATWAW) 256, ZHUTE
Va— NI L 3, %5 TRIFAUL, BHIC sys.modules["<modulename>"] DfE%ZIEL £3, 723,
CHUIEY 2= N2V R IZAFEBICORALEFEA, ZTHUTEY 2 —AHWIHHULE AT 'sys.modules T
REEINTVWE I ZIRIET 27251 TY,

INT, EVa2—LOENE (DFED. Y 2 L TERSINLEBEDOHAH) IKATOXSC7 7R TES X
2D ET:

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

PyObject_SetAttrString() ZMATEY 2 —LDEBIRATE LB TEZT,
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5.11 Python D5 CH+4+ N2 Z—=T 1 —RXFBICKXESLEITH?

DV ERZIGL T, WAWARFENRDH D T, FHTRLIR5, "HREEHDIAZL” FFa X2 2t
PO IHADTLEIN, BB, Python 7Y EZ A LY AT LI > TR, C ¥ C++ EDHEOEDLY TH
Ao 26, CREER (KA ¥ &) BUZH SO TH LW Python ORI ZRERT 27581 C++ A7V 27 b
MLTHEMTT,

C++ ZA4 77 VIBL TR, C Z2E<DRIARETY, tMDFERHD FEADL? 2BRELTIZZ W,

512 ty b7y TT77AILTED a—ILZEMLESE LB XL TICK
MLELI, BETIN?
oy b7y TREATTHD S BIFAUER S Ty EUTABVE, U FTRIBAKLET, (ZREETI

. HEEOBINS 2 VR 7Y T Ny IRRBETTH, ZONRTIINEWHDTTHSENCRE S MifEix
RWTL XD, )

513 RZ TNV T TBICIFESLETH?

Bc e — FEINHERIC GDB 25 L &, JHRPE—FEINEFTIL—27KA YV P ERELTREWIT F
Ao

.gdbinit 7 7 A )UZ (FIIMEENNC), Z0a=y REMA T 2w

br _PyImport_LoadDynamicModule

ZLT, GDB ZiZ#)¥ 2% & Z1Z:

$ 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

5.14 Linux ¥ X7 LT Python EZa—)LZaYNAILLEEVDTIH,
RODoBWIr71IRHBDFET, BETIH?

Python ®Z L D8y r—I = 2 VIZiE, Python #EIRZ 2V A VT 2 DICRBRFEAR T 7 A VER

{p /usr/lib/python2.z/config/ 74 L7 P UDBEEFNTVEEA,

Red Hat Ti&. Python RPM %24 Y X b= L L TRER 7 7 A VE/BTLIEE W,

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

5.11. Python D5 C++4+ ATV A —Tx—RXFBICIFESLFTH? 81
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5.15 " A5E£ (incomplete) ZAN" Z " @Y (invalid) BAHN” H5
XAT3ICIFES LETH?

Python £ &5 2774 74 &2 7Y XTI AN PERELE (BIZR Vil XOWBED 2 XA T LR
. Ay AR =ZE\EXFHEIAFEZHAT TOARVERY) K@k 7 ey 7 252 60 3H, A0 AREY]
THDEZWXEFHEIIHBLL I — Xyt —IDPE5260%T, TOLIRIDZFVERBLEVWIELRHD
£79,

Python TIIHERITER D32 FWITTHITEW codeop BV 2 —ADMEZ £3, HlZIX IDLE 2Zhzfio
TVWET,

Ik C TIT5 &S fliH & /5 7%1E. PyRun_InteractiveLoop() % (BZ 6K BlOR L v FT) MY
L. Python 4 ¥ &2 7V R ZHB7DANZHbES TS, MADODANBEBEZRET 2D
Py0S_ReadlineFunctionPointer() ZfETH I D TEXEF, LWk ¥ MiE. Modules/readline.c
X Parser/myreadline.c 2SR L T Z X\,

5.16 RKEED g++ > >ARJL __ builtin_new ¥ ___pure_virtual Z R
DUFBICIFES LETH?
g++ BV 2 — N EEINICE — F§ 3121, Python ZHa > 4L, £h% g++ THY 2 (Python

Modules Makefile A® LINKCC ZZ#) L. fiik% g++ TV > 7 (HIZ1X g++ -shared -o mymodule.so
mymodule.o) L7RFHUILD FHA,

5.17 XV v FOWL DHE C T £Dhid Python TEESINA TP
I IS R%Z (MEBET) EBIETEZIN?

IV, int . list . dict BREDUEIL M V7 S ZADOMETEET,

The Boost Python Library (BPL, http://www.boost.org/libs/python/doc/index.html) XX, Zh%
C++ 26TEEY, (T72bb, BPL 2ffioT C++ TELNLIIRY 2 22K TEZT).
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SIX

WINDOWS E£® PYTHON FAQ

6.1 Python 704 5 L% Windows TEIDTICIZES LETH?

AT LDHMARERTIEDD T8 A, Windows I~ oA U0l o L 2ETT50ICEHA
TLE->TWEHER. ETHLIPRILIKEZZTLLY; 25 TRVWEAEZ. 35V LTS E8RET
Lx9,

Unless you use some sort of integrated development environment, you will end up typing Windows
commands into what is referred to as a "Command prompt window”. Usually you can create such a
window from your search bar by searching for cmd. You should be able to recognize when you have
started such a window because you will see a Windows "command prompt”, which usually looks like

this:

C:\>

CONFIEZR>TWED, HERDHoDTBEZ3DT, Ay a—XDOERER. HREHEEMAZ LI
oT, ZDEIWTHESTVWBRIESHBTLLS:

D:\YourName\Projects\Python>

CDESRY 4 FYE XTI Python 70275 A%z 3 FIIXNEFAICEAS % T,

Python 22 U 7 }i& Python 41 Y2 FUZ LIEZNEHO T 025 AT S AEIFIERS BN E LS
ZrE, BRTABENHDET, A VR TVRERAZ ) S R EFAAL, AL Fa— FIZay 4L, A
4 ba—FEE[FLIOZ S LEELEET, Tld. 4 Y& 7Y & Python 22 1) 7 2R DIS =012
it CARHBETSZOTL & 557

EFTRONC, a2 P4 YU "py” EWHBEENA VR Y ZREBRHT 28R TH S LB E 2 0%
BHDEF, v KT 4 Y RUEREWES, py VWS avy FEANL, VA=Y F—2MM0TLHEE,

C:\Users\YourName> py

RDOESRHNHRZBTL & 5

83



Python Frequently Asked Questions, 'J1)—2X 3.9.18

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.
>>>

AVETYED MFEE— R BB ED F L, TN T Python OXRREXMFHNICAN LT, FoTWBH
WRITPFHMXE2 2B TEE T, ZhD Python DEREFEDHEEED O DT, WL DD EEATAN
L. MRz RTHEIrPDTAEIL & 5:

>>> print("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

Z L DADBMFHEE— FERERTHEER 0 S J AREEET B L LTHio TV EF, MEER Python £ v 2 a
VERDLLEEVES, exit() BBEFCH T, Ctrl F—2H LM S Z # AL "Enter” F—% L
T, Windows 2~ ROy F MR- TLEE W,

AZ—bk IRTOTATFL Python 3.x  Python (command line) D X 5 RIHED AKX —F X =21
A 20b LhERA, ZHEEETIE, FILLVT 4 YRV >>> 2 0WS7rYyFRRLNETL &
5. TDHA exit ) BBEFUOH A Ctrl-Z2 ZANT 2LV 4 ¥ FVIRFL %9; Windows ¥ 1 20
"python” I~ FZ2Y 4 Y FYTEFTLTOVT, A VX TVREKTIELEZIZ, ZOV 4 Y Ry
S

py A° Y RHREMEINT VS Z e AR TE /DT, Python A7V P 252602 k5D ELR, £
D7=®12iE Python 227V 7 b DAfnf 828 2 WIIHN SR 2 52 2B H D £F, Python A7 U 7 hH3
TAZ by FWZHY, hellp.py ELWVWIHIHKHIT, Bro¥XRwIeica~vy /a7y k—o7 4127 b
VEAOWTOWRERELEL & D, 25T 22RDEIBRERDVALNET:

C:\Users\YourName>

ZZETRNL py DIRAIWCAZ VT MDA REASIT S Z LT, Python iICRAZ VS 2ET XS py 2~
YRIZWBTEET:

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

6.2 Python X7 1) 7 hZRITHIEEICT BICIFES LEFTH ?

Windows Tl fF#ED Python 4 > A b—F X3 TIC .py IR FE2H 2 7 7 4 LA (Python.File) (ZBHE#EfT
. ZDT7 7 ANBUNIA VR T ZEFEITTBH4—TF>a~< > K (D:\Program Files\Python\python.exe
"R %k) BEE5ZFE T, avr RFur S s foopy’ ¥ LTAZ Y M EETARICT 2 KIEZINTHY
TS RZ VT MRPLRFRLT Moo’ &2 XA TS LUTHEITLLVDR S, PATHEXT BREZRBIC py %
Mz TLIZE W,
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6.3 Python DEZHICKEDHID BB HBZDIEHETIH ?

A Python X Windows T THREEH L F T4, & XY E Python BRI AX — b7 v FICKRA
MDD IR VINTUR=-IRHD T, FICEHEZR Z 212, Python EFRIBRICERE XN/ ftho
Windows ¥ A7 ATIEEBLALHDTT,

COMBIZZDRY Y DIANZAMNEKY 7PV 27 DREIRAL Lo TRIENZZRHDET, VAL
Ax % FOHIE. 77 ANT AT ADSLDRTOHAAAEEWT 2 X5 CHRELLGEIC. ZHDORX—
FT Yy TF NNy FEFEET ZEDHOSATVEDDRDDET, DREDIATLDVANAZF ¥
VYT MY 2T OFEERMDPD T, RYCFAMBICREIN TN Z e EHFEICL TN,

6.4 £59NIL Python XT7UT k% EXE ICHRFETH?

FATAJRE 7 7 A NV EBEND Y — L D—& £S5 LTcb Python AZVTEHE5XZ2> 7Oy NN1A4F+)%Eh
EFITH? ZBRLTLZEW,

6.5 *x.pyd 7 71JLI& DLL LELCTYHh?

B, pyd 77 A3 AL ERICES52BDTETR, PLEVWHSDD 3, foo.pyd &\ 5 H4iH{TD DLL A3
Holet Lk, ZHICIEEE PyInit_foo() 2B ENTVWARIFIUIRD ¥ A, Z 5 FT4UE Python T
"import foo” &} T, Python & foo.pyd (% foo.py. foo.pyc) Z#L T. H4UX. PyInit_foo() ZILN
HLUTHEEL &5 ¥ LE3, Windows 3 DLL OfFEZRLEE T 5D LB, .exe 7 7 A L% foo.lib IZ
VY7350 TREDY TEA,

B, foo.pyd 2T 5,821k PYTHONPATH T» D, Windows 2’ foo.dll ZMK T 38X LA U Tl
HOEVA, ¥/, Tul sz dl Yy Lk 270l T L20ETIC Al BRETT 2, foo.pyd 1
FITITEIREZDH Y EFEA, DB AA. import foo LW S foo.pyd ZMETT, DLL Tik, V> 27X
Y —Z3— RNT __declspec(dllexport) Lo TEEEINE T, .pyd Tl VU 7I3fEZ 28D Y X
FTERSINET,

6.6 Python Z Windows 7 77U —2 3 VI|IBOALICIFES LS5V
WTTH?

Python A4 ¥ & 7V Z% Windows app (ZHEDALHIEIX, RO XS ICENTEE I

1. H727=2D .exe WIZTIE Python ZEUDAATELF LBWT T &V, Windows Tlk, ZHnHED
DLL 22 TWVWA3XIREY 2a—LDA VY R— F 2T 372912, Python & DLL TRIFHUIR
DEEA, (FFaxXy MEIATOWRWERZEFEO—DOHTT, ) Kb DIZ, pythonhV.d1l &V
Y7 LTLEZE; HillEZz 43 C:\Windows\System 124 Y A b =)L ENTWVWET, NN X Python
N— a2 T Python 3.3 THIUL 733" DX 5 BEFTT,

Python 2. load-time 12, F£7ziX run-time 12V > 7 T&E %7, load-time 72V > 7%, pythonlN.
1lib XL TCY 2 F 2% DT, run-time 72V > 7% pythonWV.d11 WL TY V2T 25HDTT,
6.3. Python OEHEFEHIHIDIZEHHZIDIEHETTH? 85
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(—%H 722 E: pythonNN.1ib (& pythonNN.d1l T2 VWHWw23 "L Y RE—-+F4 77V TI,
CHUIHICY Y AT 2 VRV EERLE T, )

run-time 72V ¥ 27, V7 OFERZ RKRVVCHEMLL $5, RTRETRIITOAE T, a—-F&
Windows @ LoadLibraryEx() /L'—F > T pythonMV.d1l #r— FLARFIERD F¥A, 2—F
I3 ¥ 7. Windows @ GetProcAddress() V—F > THRLHN KA > X T, pythonWV.d1l (F72b
5. Python @ C API) DL —F Y ¥ F—XAT7 72 AL TWRITNUIRD FHA, ¥7BICXo T,
ZDRA &% Python @ C API O —F Y 2FECHTEED C a— FEBLTHEZ 5,

. SWIG 2{#x1X, app DT —&K 2 XY v F% Python T X3 &£ 51233 Python " #EiREY 2 — 7

ZBICENE T, SWIG BHAZIRESR > TINDETL & 5, Mtk LT, .exe 7 7 AL DFRIC Y
¥7F% Ca—FMRTEET (! ), DLL 2/F 5672 TH &L VU7 flfiRIHRY %7,

. SWIG [3HERDAHNIAK 2 HHTD init BIEL (C BIEL) 21D 9. HIXIX €Y 2 — L OARHTD leo 7

5. init B O AR initleo() 1272 D FF, SWIG shadow 7 7 RAZE-71E5 8L, 25T 3¢k
init IO AHTIE initleoc() 1D £F, UL shadow 7 7 ADME S 1F & A YNz helper 7 5 2
2L L 5,

AT7v 72D Ca—K% .exe 7740V 7 TESDIE. PIHMLEROTIH L & Python ~D
EV2—NDA YR=IPAFLEHPLTT ! (FFa XY MEINTOWRVWERREED-DOHTY)

BT 212 UToa—FafioT Python £ ¥ X7V XZHREY 2 —VAATHIHL ST 2 Z e BT

£9,

#include "python.h"

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

. Python @ C API iZiZ. pythonNN.dll % L R323DiIffibiizar 845 MSVC DSt a2 >34

TERFES L HNZ ZODMERH D £7,

fIRE 1: 2284 F12 & o T struct FILE (203 2 @087 5729, FILE * 5[8ZM50WbHWw 5 7
HEKHEE” BIRIE, Z2a 0 A SR TEH X E A, EROBANL. ThSIE K KERRIC
f;OTL\ij—o

i’ 2: SWIG & void BIBIAND Z v SZ2AMT 5 & ZIUTOa— FE2ERL 5

Py_INCREF (Py_None) ;
_resultobj = Py_None;

return _resultobj;

»¥. Py_none ¥ pythonNN.dll A® _ Py NoneStruct &\ 5 EHR 7 — ZEICERT 2~
TS, £y Z0a— a4 FEETIRAMLE S, COI—FERDISIKESMA T
XN

return Py_BuildValue("");
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ZAT, SWIG ZE72EFIM 2720 (X SWIG OZE2RFILETT) FATH. SWIG D %typemap
aAv Y PR THBICAETES K51 D £9,

6. Python > =)V X 27V 7+ Z{fi 5T Windows app W55 Python 4 ¥ &2 7SV XY 4 V RO ZERT %
DIFVWFETEDH D EVA, ZOXICERRENDE T 4 Y FUiE app DV 4 ¥ YT R T LT
BRHEDERA, VLA " AIAT 4 TR AR TVEY 4 ¥ FU% (wxPythonWindow Z{f-72bH L
T)EARETT, ZDV 4 ¥ RU% Python 4 ¥ 2 7)) 220k S DEHE TS, Python @ i/o 1&
MAHEEZETR—1FT2 YAR ATV PMIHVXAL T P TELDT, read() & write() X
Vo FEED (HEEEY 2 —LTHEBXNL) Python 7Y =7 F X 2 HAUTACOTT,

6.7 T7 12D Python V—XIZETZBFICEBALBWVWESICTBICIE
ESLETH?

0 FAQ TIRET%MES 2 ¥ #EId £ A. Python XA A% 4 ¥ PEP 8 Tid. EAi X175 Python
I— RIZEFERAR=R 4 D% 5 Z e 2R L TVET, 24U Emacs @ python-mode D7 7 # L+ ThH[H
LT,

WRBIT 4 B TH, T L AR—AZEELZDIIRZNWTT, MSVC 2 FELVHTHD, AR~
ZBES X DICTERENEHRICTEF T, Tools Options Tabs ZFEIRL, 774 NVRALTD” 77 3L
M OTRTE ATV MBI 4 EZRELT, " AR—AEFHATE” DI IFRXEFEIRLTL
72E W,

Python i, d LA T2 AR—ZADEEL TV Z & THREDZEHICHED D 555, IndentationError ¥
721 TabError ZiXH L £7, tabnanny €32 —A%2F(TF2IL T, TALZ MU=V V=% Ny FE—
RCFzvI32ZNTEET,

6.8 JOVI T3 LR ERBTBICIFESLETH?

msvert BV a— LB o TLZE W, ZHUIEEED Windows BEHAIEEY 2 — 1 TF, ZHUEF—KR—F
DTN TN 2 2T 2% kbhit () & KET 2 e —XF%2H5 getch() ZERLFT,
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7.1 —figl7% GUI DERT

7.2 Python @ GUI V=)L v MMIIZEARHD £IH?

Standard builds of Python include an object-oriented interface to the Tcl/Tk widget set, called tkinter.
This is probably the easiest to install (since it comes included with most binary distributions of Python)
and use. For more info about Tk, including pointers to the source, see the Tcl/Tk home page. Tcl/Tk

is fully portable to the macOS, Windows, and Unix platforms.

WNRETE2TI79 P74 —2I0EkoTRMOERBEDIDDEST, Y7 v b7 43 —2H BXY 77 v b
Zx—ulElF O GUI 7L—4T7—27 DY A + % python wiki TSR TZ %3,

7.3 Tkinter &R

7.3.1 Tkinter 77V —2 3>z FkETd3ICI3ES5LFETH?

Freeze 3AX > F7ruay 7 U r—>aveEMT 2 Y —1TF, Tkinter 7 7V 75— a v 2HiET5 L
E, FRUE Tl & Tk 94 77V RQPELTE5DT, BEORRXR Y F7aidizh A,

—ODRRKIE, 7TV —a iz Ted & Tk 54 77V %EML., BREZR TCL_LIBRARY ¥ TK_LIBRARY
TI7YRALDIIEET A Z LT,

HICARY R 70y R7 TV 5= a Y83 570E, 7477 VERT Td A2V T 77V r—a
VIS TVWRINUIRD 2 A, Tz R—FT %Y —1D—2iF SAM (stand-alone modules) T.
Tix 74 A bV ¥ a—a ¥ (hitp://tix.sourceforge.net /) O—HFTI,

SAM ZHMT 5 X512 Tix ZE /L F LT, Python @ Modules/tkappinit.c NHBD Tclsam_init ()
FEADOHY)72a—1EFEITL, libtclsam & libtksam 12V ¥ 7 LTLZ X W (Tix 74 77 VEEATHRWL
T9)o
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7.3.2 1/0 2&FoREICHEHOND Tk 1R b ZENETH?

Windows MIAD T F v b7 4 — 22OV TIE, 3V, ALy REABEDHDEVA! L. [/JOa—-F%
DUBEBR LTI D £8 A, Tk IZI1Z Xt @ XtAddInput () 2 — L e FAERDDHRHZDT, 774V
TA4ARZ Y TRETI/O DAER E ZIZ Tk XA Y —=T oI a— ANy B2 ERTE XTI,
tkinter-file-handlers ZZfR L T 72X\,

7.3.3 Tkinter TEIK F—NA 2T VINESNEHA, BETITH?

bind() XY v FTARY MZHEITITFoNTZARY AV RS, BB F—AHEINE ZIZZZAVE
NENRNE WS EHED IS HIPNE T,

Bd—BNRREEZ, N VT4 YIDBEAEINEZ VAT 2y M F—KR =R T3 — AR BRLRVI L
T3, Tk FFaX Y P TI74—HRAX Y FEHERELTLEZI WV, @EREY 4V zy bOHZI Y v 735
e TXF—AR—FRI7+—DREH5Z200FT (LIRS R 6NER A, takefocus 7> a V%S
L TLZE W),
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"% PYTHON ARADOYEa—RICA VA F=ILENTVBDT
IHh?” FAQ

8.1 Python &I TYIH ?

Python 370275 3 V' EFED—D2TF, Python 34727 7V r— a vicfib Tk d, Python i
BRLPTVOT, —HOERSPKETAMAO 07 3 V5B LTEDLATHWE T, —/7 T, Google,
NASA. Lucasfilm Ltd. XS5BT eryzvrarlhy 7 b v 7HEECIHELDNLTOE T,

Python iIZ2WThH o 23 L L HID 720z 6, Beginner’s Guide to Python 250 FE L & 5,

8.2 4t Python BRDII VAV A M—=ILENTWVWBDTITH?

A VA=V LR AIADPRNDIZ Python BHRIZDI AT LA VA=A ENTWDE Lo, ZOHH
IRV DD DOAREED H D 9,

e HLLS, AV —ROMDI—FRTRT T IV ITEBEREZDIZIA VA=A LEDO2S LA
FHA. HEBZDS B H o TWT Python 24 Y A b= L LT3 08 NH D 5,

¢ RIVIA VAL =AEINTWVWEY—FX=FT 4 D7 TV —arh, Python TELNLTWT
Python D4 YA =L ZEBATVWEDS LNERA, ZDEIRT TV r—>avid, GUI Furs
LBy b T =T « = NPEHERAT YT MET, K EADY ET,

e Windows ¥ >iZ% Python 24 ¥ X b =L EN7zdDH D ¥ 3, Z DHHER T Hewlett-Packard
% Compaq %% Python Z#lAAATWS Z & ZHEFE L TWE$, HP/Compaq OEHY —LOHIZ
¥, Python TEIN/ZDDbHZ LTI,

e Many Unix-compatible operating systems, such as macOS and some Linux distributions, have

Python installed by default; it’s included in the base installation.
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8.3 Python ZHIFRLTHLWTITH ?

Python % & 22 bFIC AN, ITED £,

D Python ZEXLTX Y > — R LD THIUR, [MOBED 2 HIBRT 2 Z e 3 TE 3, Windows
T, aryre—A 20 7ru s s A0EMEHIFRZ# > T ZE 0,

Python 89— R RX—=F7 4 D7 TV r—>avil&oTA YA M—LE Nk s, FRRICHIBRTE 32, 2
D7V r—2a YiFEELRL D £3, Python D74 L2 MY ZHIBRT 20 TERL, ZO7 ) r—
SarvDTUA VA= —2FIRETT,

Python 234 RV —7 4 Y Y AT ACEHEENTRZR S, HIREIBEDTEERA, HIFRLTLES &,
Python THE» N7z 7 075 LIELEDRARD, ZOHICTERERSDOVPEFENTVE2D LOLERA,
ZoHE, BRI AT A2RDOHA Y A = ADRHEIZRSTL & S,
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>>>

2to3

RAsE&E

ARSI IT 4TI INIBITBT 7 4L bD Python 70> 7 TF, A VR TVRTA VRS
T4 TWEFENSZ - FHTISHTEET,

RDHDDVEZHLNF T

o AVERIIT4TIINRXBVT, A VT rENa—FTry 2, WMET3EEDXY D XF
o LRI, AFEIL, BRI, =HS A/ oW, Tar—& -k, a—-FZ2ANT 3
WRRENST 7 4L bD Python v > 7 T,

o HHAABDER Ellipsis

Python 2.x ® 23— F% Python 3.x O — FIZEHT 2V —LTF, Y—RaA— FZ@EHLTEOM
WiAR%Z K[\l (traverse) 35 Z & THRHITE 3. IEABMEO RIS 2L £3,

2t03 13fFEHEZ 4 75V D 1ib2to3 L LTHATE X T, BEDY - L LTHZI LR 7V T I A
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZMML T I\,

abstract base class (IREE Y 7 R) MRRIE S T R duck-lyping 2T T % D DT, hasattr() R ¥

DHDT 7 =y 7 TR PNRBIFTH o7 D Wi 5 (Bl 21 magic methods DHE) HEITA ¥ & —
7 r—ARERTDHERERML FF. ABC I3 (virtual) 727 7 RA2BALET, THUIEY
TAMOLMHERLFERAD, ZNTH isinstance() X issubclass() ICFEMINET; abc TV 2 —
ADEFa2XY ESBLTLZEW, Python 121, £ DflAAA ABC BEIEATVWET, Z
DIRIF. (collections.abc €Y 2 —/LT) 7— XHiE, (numbers £ 2 —/LT) K, (io EY 2 —
JVT) APV —24, (importlib.abc €Y 2 —T) A Y KR—F 774 VXN B —X—T7, abc &
Ta—NZHHLTHED ABC Z21ETE %7,

annotation (7 /7 —>a ) ZR. 77 RN BBOD RS X —ZPREDECHERT 2 7T, HEEIC

D type hint &€ LTHEDODRATVWET,

O—ANVEBDOT ) 7= a VIFFTRIE T 7 ATEERAN, Zu— LB 77 AEME. B
Bo7/)7—ayidEhzhE®d a—L, 75 R, BBOD __annotations__ FFEMICHREFENT
L\ij—o

MEEDFRIAD B 2 variable annotation, function annotation, PEP 484, PEP 526 &ML T 72
2V,

argument (E5E) BEEZFFCHITERIC, B (2 XV Y R) IKESETT, ElBCX2@8EH D £
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o F—TU— 5% BBMECH L OBICEIBDORNCHEB T2 DWWz b D (f: name=) R, *x ITHil}
IEHEOHOEE LTHEXNLTE flZIE. KD complex() DFEFH L TIE, 3 & 5 29%F—
v — F5lETs:

complex(real=3, imag=5)

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

o fIBSIE: F—7U— FEIELADFIHL MEFIBUXSIEY X b DETHICEL 223 TE, /2 %12
WelF 7z iterable DBERL LTETZENTEET, HlZIX. ROBITIX 3 & 5 3 FHAEST I
T3

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

FH BB OEKIC B THEIT E D — A AVZRICHID Y TohE g, DL TEZTSHANTON
Tk calls ZBRLTLEE VN, VX ZRARBOVTEFFERTLDIHLW I M5 Z el
RET, FHBEhfHIe - VZERICE DL THNET,

R5150 . FAQ @ 58 EREIBDEWVIEATITH? . PEP 362 2B L TLFXW,

asynchronous context manager (FERI2 > 7F X b~ —I %) __aenter__() & __aexit__() XYV v
FZEHKT S LT async with XNOREZEHT 247222 T3, PEP 492 TEAZIIE
L/fbo

asynchronous generator (JEEHAY = L — &) asynchronous generator iterator % iR 3BT 3, async
def TEFEI NN —F VEBUZBTOE T2 yield REFOHRTHERD £3, yield Rid async
for M—7THATEZ 2HDOW I ZENRT 2 DIMHEHEINE T,

EEFIERAY = 2 L — 22 L £ 305, WRICK - Tid IEREBS T RL—21TL—%& 257
BEnH D 5, BERENLEERIHL»TRVWGEE, AR LD/ DI EER AL 3,

JEFHAY = 2 L — X EARICIE. async for XX async with X7} THL avait RdH 22D
DET,

asynchronous generator iterator (JEFHAY = 1L —& 1 7L — &) asynchronous generator BEITHENR Eh
5% 7Yz FTT,

ZHE, __anext__ () XYV v FEMH o THUEH XNz L ZIZ awaitable A 72 =7  ZiIRT asyn-
chronous iterator TF, Z® awaitable 7Y =7 M, XD yield XEF TOIFFEIAY = 2L — X
BOREZFEITLE T,

yield 124 27:TNZ, ZDOMETOFEITIKE (v — I AEE e RERED try ) LWHIZ—FHEI X
¥, __anext__() TRIN/MD awaitable 12Xk > T JEAEAT TR L —2 1T L —&2 PEBICH
Ban/-e =, Ml LABEFREPEIELES, PEP 492 BX U PEP 525 #Z2R L TL X0,

asynchronous iterable (JERIAA 7 F 7 V) async for XOHTHHATE S A 7Y =27 F T, HHOD
__aiter__() XY v M, 5 asynchronous iterator iR X213k D ¥ A, PEP 492 THEA X
NE L%,
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asynchronous iterator (FEFAA 7L — &) __aiter__() & __anext__ () XY v REEELLLFTY
=27 bTT, __anext__ & awaitable X 7Y =7 P RIBRIRINIEZD £H A, async for &
StopAsyncIteration 4t XM § 2 £ T, JFEMA 7L =KD __anext__() XV v FHRT
awaitable Zf#R L £3, PEP 492 TEAINF L,

attribute  (B1E) A7y =27 MicBEMITI SR, Fy PRERNIC k> THATTSREINLETT, FlRIE +
Tz b o BEN 0 BFEoTWBEE, ZOEMNZ 0.0 TSHREINE T,

awaitable (f#f%RIHE) await X CTHHT 2 PR 2 A TP 27 FTF o coroutine 2, __await__() X
VY RRDHEZFTT =2 P TT, PEP 492 22U T ZE W,

BDFL AL XK EMEE (Benevolent Dictator For Life) DI§ T3, Python OfE#, Guido van Rossum
DI LTI,

binary file (VN4 FV 7 7 A bytes-like 7T TV b DiRARAABLIUHEZRAANTES T7AILAT
JIVb TE, N FV T 7 ANDFNE. N4 FVE—F ('rb', 'wb' or 'rb+') TN T 74
)b, sys.stdin.buffer . sys.stdout.buffer . io.BytesIO X gzip.GzipFile. DA Y A X VX
‘t\\\j—o

Str ATV 2 POBABEINTELZ 77 AN0FTY 27 MTOWTIR, text file BB TLIZE W,

bytes-like object bufferobjects %R — h L TWT, C SiEDOEKT i L 72 contiguous Ny 7 7 — %2
HEATREIR 4 7Y = 7 b, bytes, bytearray, array.array %°. % { O—fKN7 memoryview 7Y =
Z b ZTHE 2D £F, bytes-like 7Y =7 ME, T —XEH. N4 FV T 7 A NANDRE, VY
T FeRHLERERE, XM FVTF—R2ERT D20V AREECHHET S I enTEET,

BODPDRETREINAF VT —R2ZEETIHBEN DD FT, ZOREOFF 2 X FTIREL 7 H
HEZWRER bytes-like £ 7Y =227 b7 WEKRLTWES, LHEAFERNY 77— 7Y =27 T,
bytearray ¢ bytearray @ memoryview REDVEZENF T, F/z. MDD OBIETIINELA
TV VDAL F Y F—& (7 HAHLEHD bytes-like A 7Y =27 b)) ZRELE T, U
bytes ¥ bytes ® memoryview A 7Y =7 MOEBENE T,

bytecode (/X4 + 22— F) Python ®Y —Za— Kid, Python v 25 4® CPython A > & 7V X DNHER
KHTHHEZNA Fa—FAary fLENET, N FI—=FiE .pyc 774 F > v aEh,
FL7 7 ANPZERICETEINS EZE LD EHCRDET (Y—RA— 25N L ba— FADH
Eoar 4 idEh#EsNET), 20 7 PREEE (intermediate language)” 1&, &4 DN fa—F
WS BHEMEEZ EIT T 5 REYDY TEIET 22 VWA ET, BERAFEREZ LT, N ba—FiZ
$72% Python (R~ VEITHEIEST 2 Z 2=, Python V) —ZAMTLEETH S Z LdHFXhTH
EH A

N4 Pa—-FomH—HEiE dis EY 2 -1 ZHH FT,
callback (T—= Ny 7)) FEROD ZRERTHEITINS D5 B LTHESh 5B

class (7 I9R) 2—HF—ERA TV 27 M elflT27DDT7 YT —FTT, 77 AERIEE, ZD72
FADA VARV ALOWEZETHRXY v FOEREEAET,

class variable (27 7 AZH) 7 7 A LITERIHN, 7 F7ALNLT (DFED, Z7FADA Y AKX YA ETIER
LIZ) BHIND e ZHINE LTWAEKTT,
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coercion (BU5EH) RICHD 2 512> HEORTITITbN S, HEHDA VAR Y ZADHIDBINDIEERD
EHTT, FlRIE, int (3.15) ITFE/MNEAE R I 3 I L £ 3, LA L 3+4.5 TiE, &518UZ
BRI D (—DOI3B. —DZE/NEURE). IR % § 2 A0c[F CANC AT 2723 MU TypeError
BRI T o N FE T, BEHIA R o726, TRTOFIEIZ. 728 A HERATH - TH, HIZ 3+4.5
Tl < float(3)+4.5 ¥ WS K512, 7 I =R CRICERIL L RITUDNT FE A,

complex number (HFEE) L<HMOLNTVWLEBERZILRL 72D DT, TRTOBIEL L EHOFME LT
REINF T, BEUIELINL (-1 OFHR) KEBZHITI D OT, —fRICEETIR 1 eFErN T
Tl j eFPNET, Python BEZEBUTHAAATHIG L, BEDEKILEZM > TVWET, EHRIIRE
2§ RO TEEE Y, HlZIE 3+1j TY, math TY 2 — L OEIBFRRZFIH T %121%, cmath Z{#
WE T, HEHROMHIEZPR D BERBFORETS, PEEZRECZTIUR, IZIEHEWR R
TLE>T&LWTL x5,

context manager (27 FA M3 —T %) __enter__() & __exit__() XYy FEEXT LI LT uwith

XHNOERGEZEH T 547922 T3, PEP 343 22 LT EZSW,

context variable (Y7 F A MER) a2V 7 F A MIKEFEL TRZSMEZFOLER, TR H2ERDEDL
BRADETAL Yy RTEEDVEZAL Yy FE—ALZA L —JRETVET, LhrLaryT*2 MEH
T, 1 DOFETAL Y RIQWK 29D a Y7 F A MEH DA, a ¥ 7 F A EHOERHREIMHN
FJEFIAZ R 7 DERDBIFTT, contextvars L TL X W,

contiguous (B, i) Ny 7 7 BEEEIC CEHt %7213 Fortran Eft TH 2581, 2Oy 7 71358
L TWREAREET, LaRit Ny 7 7id C @ifiiTH D Fortran EiTF, —RILOHBHITIE,
%@%?ﬂi%ﬁ"x T L TBHET 2 X5 BN, RESEaLOHE DI T L EF T F

ZRILD ClfERRHITIE. XEV 7 FLRECERE K 2 BICIIRBEDOIBZ FORINCED
@Lﬂ L. Fortran @it 2 B8 CTIRBRA DR A FORANCEN & 5,

coroutine (IN—F V) AN—F B Y ITN—FDED —RNZIERXTT, ¥ 7 1r—F 3RO LN7
ML BAD, HORD N MAIHHET, aL—F VIZIFZL DA BRMIA» DAL, HiD. H
S22 eNTEET, 2—F ViF async def X THETEZX T, PEP 492 2ZHL T EZZ W,

coroutine function (2 —F YBE) coroutine A 7Y = 7 b ERTEBTT, a1 —F U BEIE async def
X THEEEXN, await. async for. BX U async with ¥F—V—FE2FOZLHHEKET, Zhsid
PEP 492 TEAZNE L/,

CPython python.org THIMAF XN TW3, Python 71r 7' 2 ¥ 7/ SEEOEHEN TS, "CPython” &
WO EEEIE, ZDFEEE% Jython % IronPython ¥ W o 7= FEEE ¥ XHI3 2 HEHHE 2 551K X
nxd,

decorator (7 2L —&) BIOBEZERE ST, @%. eurapper X TRBZEIRL L TEHS XS, 72
L — X DO— %2 FFHFNL. classmethod() ¥ staticmethod() TT,

FAL—RDNIREZI VR VAT aH—TF, XD 2 OOEBERIIERIICHEL DT

def f(arg):

f = staticmethod(f)

ROR=STEER)
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(FiDR— 25 D %)

@staticmethod
def f(arg):

FUHERD 2 ZACBHFIELETH, HDEDEDLDNELA, 7L —RIZOWTHL I BBGER B
FEIZIRER ODRFa XY FEBRLTLIEE N,

descriptor (FRAZ VT X)) XV v K __get__(), __set__Q, H2F __delete__() ZERLTWVWEAT
PP MTT, BBV IRBEUMNT RV IR TH5 2, BHERRICL > T, HEIh TV BRHIZ
EENPEC XN E T, EH. get,set,delete D/=DIZ a.b 2 EL L, a DI ITRAFHENTAH IV =S
b EBMBELETH, 0 BT RIZYTFRTHNEZNEND TR Y FRZRXY v RBREFHINE T,
TRV XD, Python ZIRHE T2 FTHE LD ET, 2 WVWIDIE, 7RIV TSR ZH,
BB XYV v P, a7 4, Z7ZAXY P, fIXY v F{ ZLTA=RI FRADZRE Vo %
 DHERED IR0 5T,

FRZYVTEDXY v FICBE L TOFEMIX. descriptors % Descriptor How To Guide & LT 72
W,

dictionary (H3F) EED ¥ — ZEIWISAT I 2 HABES T3, __hash__() XY v F& __eq _ () XY R
ZRELEMEEDOA 7Y 27 b 2F —ITTEE T, Perl T3y ¥ a2 (hash) &I TVWET,

dictionary comprehension  (FFEMN@RGL) iterable NDETH 2 WVIE—HMOBERZ UL T, ZORERH» S
RBHEHERZIRT A NI MREZXHTY, results = {n: n ** 2 for n in range(10)} T 3
. F—n ZfHn wx 2 IXIMTT BEFELZEMR L F T, comprehensions ZZH L TL 2 &0,

dictionary view (§#&FE 2 —) dict.keys(). dict.values(). dict.items() 2RFA 7> =7 +TF, &F
HOHHOB a2 —2R®ELFT, Thbb, HENLEINLI L a—3ZhEKML x5, &
T 2 — AN RR Y X M2 5121E list(dictview) ZEH L TSV, dict-views 2%
LTSS W,

docstring 27 7 A, BE. Y 2a—NODEHORTHZ2XFHNV T I3V T, ZDRAAL— b DOETRHITITIE
HENFETH, av A JR2XoTHEN, 20752, B, £EP2—D __doc__ BHELX LT
REINET, /Y bRART Y a Yy TES GRIEFE: BELLTBRTE2) OT, A7V =27 bO K
Fa Xy baEEENRIGTT,

duck-typing H24 7V 27 bWELWVWA VR =T 2 —REFFoTVEPERETI2DICA TV =7 PR
ZRBWTIO I IVIRARANTT, bz, BicA 7Y 27 b DX Y vy FREENMEITNT
DEOLNZDLET, (TEADESRCRZAT, 7LD XS ENE. ZHUIT L THB.1) [ ¥
B—T7 2 —RAEREIDEHRT LT, EFRITFTYF A vana—FE KVE—7 1 v 7 BREZFHF
LTEmEEMEXEET, v 7 XA Y& type() X isinstance() WX AHIER T F T,
(oL, B o247 % MREEI SR THMETSIDTEET, ) 2oflbb, HMARIZ
hasattr() ¥ EX FAFP 7uZ7 oI 7%FALET,

EAFP T[E8R]%Z ¥ 2 X DEFFL %55 /IDA % (easier to ask for forgiveness than permission, ¥—7 4 —®
ZHD) OB$T3, Zd Python TIK b TWVWEa—F 4 Y ZRAXA LT, BHIFEMZF—%
BUDFEET 25D EREL. ZDRED R > TORGE N EHEL £ T, ZOMBRTFRLFY
53—=F 4 YTRARXAMIZ, try LB LV except XK TADZDPRETIT, ZD77=v 7
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3. COXIRBFFH/ETELMEDNTVWSE LBYL AZ AL ENMRNL S DTY,

expression (R) ML DELFHEX NS, —F L £ H DX (a piece of syntax) TF, Wz 5, it
V7o, AL BT 2R, HETPEETCH LRE, 2RI ROEROEARENLTT, o
Z < DFFELEV, Python TIEFFEDOLTOMBERIN L VI DLIITIEH D £HA, while DK
W RELTRERABRW X $HD FF, KABKTIRRIXTT,

extension module (#EIREY 2 —1) C R C++ THEINLEY 2 —L T, Python ® C API ZFHL T
Python a7®a—#—a—-FeRhehLET,

f-string 'f' X 'F' DB WIEXXFHN) T I E fstring” 2RI, U T 4 —7 v MEAES)
V77N OFEMIEO/MTS, PEP 498 3L TL X W,

file object (77 ANF T =22 ) POV Y —AAD 7 7 4 V6 API (read() % write() XYV v K
ZRODD) ZREALTWE AT 27 M TT, 774037V 27 NI fERE N FEITL 5T,
FEBEOT 4 R LD T 740, ZOMDEA TOR ML —=IRBET AL R (FIZIX, BEAHT,
AVREIRNY T 7, VYT v b, XALT F)ANOT7 VL REHENTEET, 77404 TV 27 M
file-like objects X streams & HWMENF T,

T7ANE T 27 MBEBRICE 3IEEOLDEST: O NAF)—=T 714, Ny 7 7&hiz N\A
FU=T7A4), ZLTTFALT77A4IL T, /A YX—=T7 24 A& io EY 2 — L TERINLTWV
¥, 77 ANT TV 20 b BAEBEHENRTTIEIE open() BB EM S Z 2 TF,

file-like object file object ¥ [FMFE T,
finder (774 VX)) A YER=PEINTWVWBEI 2—1LD loader DEREFRITTE2A T =27 F T,

Python 3.3 T 2 D 7 7 4 Y X3 D $9, sys.meta_path TR I NS meta path finder
¥. sys.path_hooks T XN 3 path entry finder TT,

A OWTIEZ PEP 302, PEP 420 83X PEP 451 2B L TL X W,

floor division (Y] DB THRE) —FLWEBICYI D 15T 2 BEENRE, YIDIECTHREEE T // T, Hlx
11 /7 422D, 2R IENMSFE NI B OBEDORRETIE 2.75 23 B> TE X3, (-11)
/] 413 -2.75 Z INEWVWAIZ Wb b (R ADERARANDIDEITS) DT -3 12725 Z L ITFEEL
TL7EXW, PEP 238 22 L T X0,

function (BI%) MEOCH LANCMEZ IR T —HOX D Z v TF, BBICIZ 0L ED K35 |H 2ETZ e K
T, REDOEITRICSIBEFEHT 2 Z e AHRE T, |58 AV v . function 2SI L TL X0,

function annotation (B¥(7 ./ 7—3 a ) BBD 85 X —&ZLIEDED annotation T,

BT 77— ayid, @R EEYF oD ifEbNET: fIZE ZoOREZ 2 2D int BD5|
Brelis L s, 7 int BORDEEZFO LRSI ATVE T,

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

return a + b

BT /) 7—3 a v OXER function O TR INATVWE T,

HEEEDRBAN B % variable annotation £ PEP 484 ZSH L TL 2 & W,
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_ future___ A future statement, from __future__ import <feature>, directsthe compiler to compile
the current module using syntax or semantics that will become standard in a future release of
Python. The __future__ module documents the possible values of feature. By importing this
module and evaluating its variables, you can see when a new feature was first added to the

language and when it will (or did) become the default:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (HR—YaL 7y ay) ZALBEHFELNSE Z & DRVAEY ZIRRT 2T 3, Python
F. ZEA T b, ERSEERE LB T 2TERIR—YaL 7 X effio ThHR—YaLryay
BFIIVWET, IR—YaL 7R ge BV a— L2l TRIETEZ T,

generator (¥ =t L — &) generator iterator ZiR T BIE TS, WHEOBEBUZEITVE T2, yield &HFD
MTHRRED FF, yield Rid, for V= THHATE/2D, next() B THELZ 1 >FOWMOHLED
TE%., HOWO AR T 20IHHEINET,

HEIEY 22 L —XBBEZRLE I RICL->TRE PxRL—FATL—% 2HT5HE8H7HD %
T BMSNEERPBHSNTRWEE, RO D12 BiE2 AL £,

generator iterator (¥ =z AL —& A 7L —X&) generator BIITERINEZ AT =7 FTE,

yield D7 ZBFIFEITIRE (JRFTEBPRUHED try Xz ate) Zal L T, WHIZ—Ryich
MrahEzd, DxRL—FATL—2 HFEHINL . FMLMEZIG L X3 (BHEOBEBDFET
D 7= T LWIREED S BR S % D & IR T ),

generator expression (¥ = #L—&ZK) 4 7L —ZZ2RITATT, HEBEORXIT, V—TEHEERT S for
i, ®iF. Z L CAHBAIRER if iS00 0WTWwa EX5ICRAE T, 25 LTl hRid, sMilo
BRI TIEER AR L £ 3

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

generic function (¥ =%V v Z7BE) R 2800 LR Ci#EZ 3 2 BEE > o S 2 BET S, Y
HURHZ EOREZH NI MIET 4 ARy F 7TV X LICEDPESNET,

single dispatch, functools.singledispatch() 7L —x, PEP 443 ZZL T Z&X W,

generic type A type that can be parameterized; typically a container class such as list or dict. Used

for type hints and annotations.
For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.
GIL  global interpreter lock B L TL IZ&E W,

global interpreter lock (7B — N\ Af ¥ &XFY &y ) CPython £ ¥ X7V XBFAHLTWS, —FIZ
Python ® N FOd—F 27323y RIZ—2FB I TH 2 2 HiET 2 HATY, Zhick
D (dict BREDEELRMAAAMEEL) A 7Y =7 bETADFR T 71 2120 U TR IC RS
1272 % DT, CPython OFEEDRS Y TNIZRDET, A VX TV 2eEKeay 7§52 T, vLF
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Taty <UL BAF LD aR P &R, £ VR T ZEHBEICYLF ALy METE
55912k ET,

727U, D 2 VIO WL O DIIRE Y 2 — i, TNy ¥ 23t H R Y ORI EOBE WL
2925 EF W GIL 2R 2 X5 ICREFFER TS, £ [/O Wiz § 255 GIL IZE IR
ENET,

WEIW? HHARRLVF ALy RIL” LA v 2 7)Y 2 (HEhZ 7 =2 EflirVhETrY 75 3)
MEAFINE LD, NS v 70 7aty FDGEEDRT 3 —< Y ADRER 7O TR L FH
ATLIe ZONRT7 4 —< Y ADMERFRRL XS 2328, EEN X DEMICHR DRI X -2
FTHEEZLNTVET,

hash-based pyc (v 2 X—=X pyc 7 7 A4 V) IEMEZHFNT 272012, WIETE2Y =R 7 7 4 VO R
BEHRATIE RNy Y 2 lZ2FHT 24 Fa—FDFXF vy vy > a7 741 TT,

hashable (/v ¥ 2 f[RE) Ny adBE RA TV =7 b, EFHEHZEDS RNy Y a2 D
(_hash__ () RV v FABE), O+ 7Y x2 b L HENTES (__eq () XY v FANRE) 47
Pzl bTT, FERANY ¥ aFREA 7Y 2 7 MIBTRU Ny & 22 FOBENDH D 7,

Ny TR T 27 MEIHEDF —REEDA AN LTHZET, HEPREDT — X ihE
BHNETA Y ¥ affzf>oTn2756TY,

Python O A I 2 =X TN RMHABABLA TSI 27 NI, IEEAEBAY Y aR[RETT, (VR FHED
E97) I2a—&RITNRAYTFENY T2 AARETT, (ZINR frozenset DL I7R) 4 I2—&7
gy THE, BENINY S 2FHETHLEEDHNY T 2HHETT, TP —FRDI FADA ~
ARVATBEESRATI 22 MEFT AL b Ty & 2 fAHETT, ZR6ELET (HEERNT)
FEBFEFRIEIEFEMTH D, Ny > 2afElF idO) L ELNET,

IDLE Python O#ABHRERSE (Integrated DeveLopment Environment) T3, IDLE & Python OfHER
ZEAICFAM STV R EARNBEEEO LT 4 & 4 V2TV XBUF TS,

immutable (£ I 2= 7NV) BEDHEZF07A T 27 b TF, A I2a—RTNRFTT =7 MiE. &
i, XXFH. BIRUERXRIAVRERHDET, ZNO6DF TV MIEEEZONERA, FlOEER
REERBTE, FeBRA 7927 PE2ERLRTAERD ERA A 32X TARIT TV
F BEEDN Y > 2 HDAE T2 B IRPLCHE LR BREZ R L ET. HEDOF—DZDHITT,

import path path based finder 7% import § 2 EY 2 — LV EMRRT 251 (L7210 path entry) DV R b,
import . 2DV X MIEHE sys.path 2ORETH, H IRy F—TVOHEEIB Y F =T D
__path__ BEH»SHHKE T,

importing »2%EY 2—1® Python 22— FAFDEY 2 — )LD Python 22— RTX 2 X 5125 3 0L
T3,

importer EY 2 — L EELTR—-FTE24T7I 27 b, finder & loader DEHELTHHEA4AT7I = b,

interactive  (Xf&) Python ICIEMEENA > X TV 2B D, XPREA V2TV E2DTR Y T MIANT
% L HIPRICFEITEINTHRRZ A2 282 TE £ J, python B EIHELEZFTICEITLTILEI W,
(AYE2—ZDAA Y X =2 -5 Python DXNFEEINA V&2 T X ZEHTEX20H LNEEA, )
MEEIA > 2T 2E, FHILOWTA T 7R L TALD, ED 22Xy F—IOHEBNTHS
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(help(x) ZHZATBWVWTLZIW) DICIEHICER LY — LT,

interpreted Python i34 > 2 7V XEKOFETHH., a2 4 FFFEOMBMHEL ET, (N4 ba—F
AVNRATRDH57DIT, TOXFNIEKRTTH, ) TTTOAL &2 FYXEELIE. Y —RAa—FD
T ANE, FTEATEHERCL T LFITIE 2 L o R LIc, EHEETTE2 2 2EK
LET, 4 Y27V XEROZELER,. a4 FHWROZEI D K/ TNy 7034 7 Vi35
WHDD, 07T ADEFTE—MITENT T, WEEN dBMLTL XN,

interpreter shutdown Python 4 ¥ Z =7V X =3 v v PRV U ZEFE SN, £ 2 =L TRTOD
2V T 4 ANVBHNEREZZED, TRXTOMERLEY Y — R ZBREEMICHKIT 2. Fillk 7 = — X2
ADET, 2072 AN=TV AL I E ZEBEINFTHLET, ZACED 1 -F—ERDT X
b o7 & —% weakref A— ANy IRPUHEINZZ VBN ET, v v PRV Y7 2 —AHITHE
TENZa— Rk, ZOBMKIETE VY —ARTTIERE LRV (X H2HIEFA TV —EY a—
LR warning #HETT) 72Dk & RAPMCER L £73,

AVR—TVERBY vy AU TZEREHIZ __main__ TP 2 —IRETERTWERAIZY T+
DEITHET LIz TS,

iterable (RKEATREA 7Y =227 b) BRE—FIC 1 DOF2OREZF 7V 227 b TT, KEAEEL 7TV =2
F OB, (1ist, str, tuple LW o) B TOT =7 Y AHRP dict R T77AINF TV I k-
YWo O DIES — 7 AR BB WIE Sequence BRFRERE L2 __iter__ () XV v Fd
__getitem__() AV v RERFOEEDI FRADA VARV ANEGENE T,

RAEFIREA 7Y = 27 P& for —THRZDOMZL DS —F Y2 GRIFE: 2 TOY—F7 YR LI,
S Y 2T K 72 DF LN S ) AR Y 72 2K (zip O, map(), ...) CHIATE £, K
EAlREA 7Y = 7 b ZAHAABBIEL iter ) DI LTHET L, ATV PIHT 24T L —%%
BLET, 204 7L —XE—HOMEER5 2 TEIERNT T, BHEIIRKEREA 7Y =7 25
WIE, iter() ZREAREDA T L =X ATV =27 M2 HATHET 20EEDH D $H A, for XTIEZ
OEAEZ BEIFNTITV, — R R EL QLR ER L T —T2E L TWA A 7L — X 2R L %
T ATL—2 =TV DxxL—F ZRLTILEZ W,

iterator (A 7L —&) T—XOWMNERITEA T2 b TT, AT7L—XD __next__() XV v K&
DIRURFH S (£ 723 AA BB next ) ICHET) &, AOHTOEEEZ —DOFTORLET, 77—
KM% 7B, D DIT StopIteration FISf 2R L T, ZORHRT, A 7L —XA TV =2
MIRZTEBD., 2 L&E __next__() Z{JEFATD Stoplteration ZXMHLET, 1 71—
2, ZFDATVL—=2A TV PAKREZIRT __iter__() XV v FEEELRTINUIRSLRVDT,
A 7L =MD iterable X T 2I1ZL AL DHICTHHATEE S, 3o 2 b & LAEABNIERD
RIExITH &57%a—FTF, (List DLIR) ary7FA 7Y =27 ME, BHZ iter) BfUCA T
Pl MZELRD for L—TFHNTMS 2T, FieREHOA TL—224EMLET, ZhzA
FL—=RTIIB T3, HBOATL—>a Yy THAFEADFR LA 7L —RF 7Y 22 R HEHIC
BI72D, BOAYTFDEIR->TLELETD,

FEHI A2 IBEIE typeiter I2H D 5,

key function (F—BE%) ¥ —BI%L » 2 WVWIERERKL X, V— M RPIEFHED 7D D% R TIFOH LA
EA 7Y = 7 b (callable) T3, il 21X, locale.strxfrm() % F—FEICH X, v fr —KEFED
V—rDEFIZDo o7y — b X —FRLET,
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Python ®Z < DY — M3 F —BHEZZIITRD BERZOW SIER 7V — A2 EH L £ 3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £3,

F—BEEES FIRII WL 2 H D 3, flZIX str.lover() XV v FERIFIXFEEXFIL &
WY — b 2T F PR LTS 2 e AHRET, HDWVIE lambda r: (r[0], r[2]) ® X5
7% lambda 26 ¥ —BIBE21E2 Z e B TE £F, F/. operator EY 2 —/Lid attrgetter(),
itemgetter (), methodcaller() ¥\ 95 3 DDF -V A S 7 X ZRRHL TV E T, F—BIK
DIED J5 & HWFT DA Sorting HOW TO S L TL 72X,

keyword argument EF|E ZBHL T2 E W,

lambda (7 &%) D4 > 5 4 VBT, BRI S 21IEHizhs 1 20 X 2E8AHFT,
7 LA AEE B lambda [parameters] : expression T,

LBYL Z2EHBIEDHL (look before you leap)) DMETT, TDa—7 4 Y7 AXALTIE, FFOH LM
KT SN, BRINCHTESEM (pre-condition) HIEZITWE S, FAFP 7 70 —F L 0EIYT, if
X037z S AMDND OHFHEI TS,

~NAF ALy MEINRETIE, LBYL 77 —F13 " R27 @fEr 7 R BREOHAIRELF| %
BZFTVRIPHH FT, BlZIE. if key in mapping: return mappinglkey]l &\ 5 a— Fid,
HEDE, DR L v RHBERDEINC mapping 705 key ZEDR EKML T, ZOMEEZ, vy
7355 EAFP 7 /u—F %25 Z L THIRTZ £7,

list (VR }) Python DHBRABD S—F Y2 TF, VR FEWSHHITTA, Voo YR R TEEL,
D FFETE S B (array) RO H DT, HEADT7 7L XIF O(1) TI,

list comprehension (VA FANERKEL) =7 Y AHDOLTH 2 WIE—HOERZIUHL T, ZOME»r 125
VAMERT, av7 NRFIETT, result = ['{:#04x}'.format(x) for x in range(256)
if x % 2==0] 35,055 255 FTOMBE 16 #EHEEL (0x..) LAEXFI1H25 Y R b
FERLET, if @34 7> 2 0 TF, if HiNRWIEGE, range(256) D2 TOEREMUHEINFE T,

loader TV a2— %R —RT347Y 22 b, load_module() EWVWHZRTDAY v FEEHRLTWARITN
R ERA, B—X=I3—MRINC finder D> HIRENFE T, Filld PEP 302 %. abstract base class
IZ2WTIX importlib.abc.Loader #ZM L T 12X W,

magic method special method @ < 721} 7=FIFKiET T,

mapping (¥ v ¥¥ 7)) (EEOF —HFERKEZ P K- L TWT, Mapping > MutableMapping @ flHIEEIEK >
TR TIHEINIZAY Yy FEEELTWEaryT7F4 727 b TF, HlZIR. dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T3,

meta path finder sys.meta_path #ME L THE SN finder. meta path finder I path entry finder & B
RIEDHD FFH. HPTT,

meta path finder 2552255 % XV v FIZDOWTIE importlib.abc.MetaPathFinder SR LT 7
ISAAN

metaclass (X RV T R) ZTADT FRATT, 77 AERIEZ. 77 2%, 77 A0kHEL, BEZ 72DV
APEEDE T, XX TRIE, ZNS 3 0%5[Ee LTRIMD ., 77 A& EsHEZEVE T, X
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CAYDATY 27 MEAISEE GRIEX X I RAD) 77 4L b OEERFEMH L TWET, Python
DR DIEH AR LDAR Y FRAEEHTEDRTT, I FLAEDI—HF —IZW-> T, XX 7 7 RiE
EABEDZNHDTT, LrL, —HOBHETIE, X X7 7 RAFMITZ LAY PRFEZRMEL £
T e ZRBEWT 7RO o72D, ALy Fe—T7WHRBINLED, A7V 27 FDERE
BEFLID. YN RFEETIRY, ZLOGETAHHINE T,

FEANE metaclasses 2SR L TL 72 & W0,

method (XY v F) 7 7 AKEKOFTERSNLEE, 2077204 Y22y 2D@EEE LTHOHE A
7HE. XYY REA VARV AF T2 7 b 2E— 58 L LTRUTID 25 (Z0HE—518I3@E%E
self YIINET), B & FAFINIRO—T $BRLTLIZE W,

method resolution order (XY v FRIRIEF) BRBEHICHIE S 7 ADPHBBERLBRIN S IHETT, 2.3
LD Python £ ¥ 2 =7V ZBEHT 2 7030 X LDFMICOWTIE The Python 2.3 Method
Resolution Order ZZM L TL 72X W,

module (& 2—/l) Python 2 — FOMEHAME LTELH AT 27 FTT, EY 2 —LIFEED
Python 7Y =7 s 2 ELAMZEMERE £3, Y 22— importing DILIHIZ X - T Python 12
AR FENET,

NYT—2 Z2BRLTLIEZEWY,

module spec EY a2 —LEku— FT5DIffbh b4 v R— FEEHOERE &OLHAETZEMTT, importlib.
machinery.ModuleSpec DA Y A XY AT,

MRO method resolution order ZZIR LT 7ZX W\,

mutable (3 2—X 7)) I 2—RTABRATV 7 ME id) 2ZEZX 2B EEELETEET, 1
Sa2—47)) BBRLTLEEI W,

named tuple " HZHEIFTEX TV 05 HGEIE, ZTVERELTOT, £ 7 v 7 AT S ERIIH UENE
EHEOTDT7 7L ADTELMERDOERL Y ZRAIGHEINTVWE TS, 208 J R IMOEEED Fio
TW3ZeddHHET,

time.localtime() X os.stat() DRV EZZLWV L 2D D AAALBIIAFIN E X LT,
DL sys.float_info TI:

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

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

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

True

(EDRBID & 512) WL DD DHAFIT E X P AAARIN R o TV E T, ZOMICdHHIfN Z X T
Z, BEDZ T ZERT tuple AL, ZRIDT7 4 — L REERL THERTEEY, Z20E5%7
7 ZFFETEHE WD, collections.namedtuple() 7727 MUK TIER LD TEET, BED
FHiEE, FEITHOEHITE X TR AABLOLHIT & 2 T AIIENTINZR X Y v R 2BINT
ERE
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namespace (H%HTZEM) 2RSS N ZHBITT, HRTEMEEFHHE L TEESINE T, ARTZEEIEE
T2 bD (XYY FO) ANFIZR-b DT TR, BRSO, RENZ D, 2L T
HARABDDDHBH D FF, HRTEMEHETOHEEEZHC Lo TEY a2 HE2YR—1F
%, Bl Z13BI%L builtins.open & os.open() FHHIZEMTRAlENTVWE T, /o EDET a—
NP FELEL TOE0HRT 2 2 212K o THETEBIE M R 2 XL £ 9, HlRIE.
random.seed() % itertools.islice() ¥ EL &, TNZNEY 2—/l random X itertools T
FEINTWE ZEDHALNTT,

namespace package (HH(ZEH Ry ;=) TR —YDarsre LTOAEMENSZ PEP 420 T
ERI NIz package TTo HRIZER Ay 7 =D EWEN AR L FEL RN P TE, __init__.py
7 7 A NVERRWT2D, reqular package EI1XERD F T,

module SR LTLFE W,

nested scope (R A PIN/RXa—T) SMUTERIN TV I ERESIT 2HEET T, BlRIE. H2BEED
FOBBOHFTERIN TV EHE, NHOBEEIZMIOBEBHOEBESRTEE T, 2R MINMT
Aa—=TE 77 4V b TREBDOBRETIHTE, ZHORARTELVDTERLTLLEE WV, B—
ANERE, mDNADOR T —FTCERZGHAETELE T, R, 70— U ZEH2MHS L 7o —n
VAT DEZ FiAE X LE T, nonlocal THMUNDERICEZIADE T,

new-style class (A XA NI FR) S TREETDIZ IAF TV =7 Mifbh TV 3T O W]
T3, YHETD Python O NX—=Y a YTk, fiREZA VT FRADAD __slots__ . TAZ VY T X,
__getattribute__() . 77 AXY v R, ZLTHNAY v FED Python OHFr LWV, LR KEEL
FMATEE L,

object (A7 Yz b) KB (BHERMHE) L ERINIIRITN (XYY ) 2bO2TOT—X, b LK
BTD FAZAINI FR DFMOEIKS 72D L,

package (Sv 7 =) ¥ TEY 2 —ARLHFWZY TRy F =Y 2 EL I DK D module DZ ¥ TT,
HRMIZIK, Ry =2 __path__ B ZF> Python £ 7Y =2 + T,

reqular package ¥ namespace package ZZHRL TL FEE W,

parameter ({5 [%) HAMTDOFEART B (2 AV Y F ) OERCBOTHEENZIT 2 Z518 24EEL X
T R s D D 3

o MBXEIFF—T—F: IB THEIWE F—T7—F3H 2 LTET P TEL5IHERELE
Fo ZHUFZE ZIELLTD foo = bar DX ST, 77 4L b DRFIBOBEIETT:

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

o NEHA: MBIZL->TDAGRLNZGIBEIHREL T, MEHEHDOTIET BEERDTIEDOV
APMDHTEZENLDHRAIC / REDDIIETERTEET, HIZIETED posonlyl ¥ posonly?
EAEEAS IR D £3

def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FER ¥—V-FNZLkoTOAEZALNL5REEELES, ¥—V—FEHDO5IEZ
EFRTELEIME. BIZIELTD kw_onlyl ° kw_only2 D X 512, BEERDIRTIEY A M
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GO ERMESIBREIIHED « DL TT:

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

o TAIERME: (MOR5IE TR S NEREDMES BUIZ T) (EEOEK OB A5 2
LBNBZZERIBELET. OIS RIRFIEZ. LITD args @ X 5 WRG BB DRI * 2D 3
ETERTEET:

def func(xargs, **kwargs): ...

o HAERF—TI—F: (MORGIBTHICZT ONLEREDF—V — FHEICMZT) EEOHEED
F—U—FEIEBBEZ6ND e EBEELET, 2D X5 RE5IEE. LOBID kwargs DX 51
IR DR % BDOIF B TERTEE T,

IRBI1EEA T a v e BEDB IO LS L BIEETE, 72 a 5| ICZT 72V MEBIEETE
\i\j—o

518 . FAQ @ E5|H R IHDEWIEIATEH? . inspect.Parameter 7 7 A, function 2
¥av, PEP 362 2Z2RL T ZEW,

path entry path based finder 73 import 2 €Y 2 —)VE2ET import path £ED 1 DDEHFITT,

path entry finder sys.path_hooks IZ#® % callable (D% D path entry hook) DR L7z finder TF, G %
SNTz path entry WCHBEY 2 —NE BT 2 HEEH > TVWET,

RAZY ) =T 7 A Y EDPEETZ XY v FIZOWTIE importlib.abc.PathEntryFinder %%
RLTLZE W,

path entry hook sys.path_hook U R MiZ®H 3 callable T, $HE X7z path entry CHDBEY 2 —LE R
DT B IR - TWBIEAIZ path entry finder B L E 5,

path based finder 77 # L +®D meta path finder ® 1 2%, €Y 22—V D import path ZHMREL T,

path-like object (path-like 77 x 27 }) 7 7 A VT AT LR ERLE T, path-like £ 7Y = 7 ME, <
A%RT str A7V =7 MR bytes A7V =2 b, £713 os.PathLike B Fa L eHEEL 4T
V27 bDENHTT, os.PathLike 70 Fa LB R—FLTWVWEA T 227 X os.fspath()
FIEUCH T Z 2T str £7213 bytes D7 7 A VT AT LRRAREWTE LT, os.fsdecode() ¥
os.fsencode() I ZNEH str HDWIE bytes ICRDZDEMRILT 2 DIMHEX T, PEP 519 TE
ASNE Lz,

PEP Python Enhancement Proposal, PEP (%, Python 2 I 2 =5 4 I L THERELZMT 2. HD W
Python OHHERER Z DBERLIRFIC OV TN T 2FETLEH TS, PEP &, HAEICOWTOER
Firufiak L 1R R 3 2 e Dl (BEw) ZIRR 2 NETT,

PEP &, #EREDIREIC»H 5, 23 2 =7 1 I X SMEREDEME Python 127 SN 2 8kEHRMT
DNENDZD DR LN O 5 22BN L TWET, PEP OFHICBII2=27 1 NOERE
Bl zEIT5 2. RMEREXELT 2L DEBERDD £7,

PEP 1 Z2ZRLTLEZE W,
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portion PEP 420 TEFX41 T\ %, namespace package IZBS 5. BED 7 7 4 VD (zip 7 7 4 WITHE

MENTVWEHEDLDH D) 1DODT 4 L7 P VKNI D,

positional argument ({ZE5|#) 5|8 2ZRL TS W,

provisional APl (7 API) 5 4 77V 0% HIMELRIED & FHEINCRA SN DT, 2D LS

BAVR—=T 2= ANORKELZHRZ, WETH2 SN TVIMIEHIRINTOEEAN, a 7HFE
Bl Lo TR ARSI, RITIFAIRBEE (4 22 —7 2 —ADHIFRETEEN2) 2T
2% T, TOXIREHILRATONSDTIED D FHA - ZHUZ API ZHAATENTIZ R%
EENTOWREKRLERMEAZR L ZICOATOIE T,

TE APT IZoWThH, BABEHMORVWER R RKTFE) LARINTHET, MERSHIL L
GETORIT AR BIRREZRTRETT,

ZO7akRICE), BHES A TS VERMEE R T VLS —ICREVWHBLAD NS Z i<,
FHRE B X CELLZRHIT SN FE T, 585l PEP 411 2B L T 72X,

provisional package provisional APl BB LT ZX W,

Python 3000 Python 3.x VU =X A4 D=y Z3—ALTT, (Python 3 2R WVIFERDFES - 7 HIZES

NFEEETT, ) "Py3k” LRENZZ L8 HD T,

Pythonic D FFET—MNALE 2 7 THELNIza— FTIEA <, Python OFHC—INR A 7 4 4 212>

7BEZFRea— P, flzRiE. Python O—MHI724 74 F LA Tld for XalioTATII7LDTART
DHERICE->TL—TLET, DZ L DFFEIIEZDEHAZZ VDT, Python WIERTWRWA
ROV CEHEDO A v 2 =25 0d LILERA:

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

ZAuTH L. EFhwik Pythonic &K

for piece in food:

print(piece)

qualified name (Bffi%) € 2 — LD /B —>ULRA =T 05, ZOEY 2 -V TERINLZ T A, B

XYy RAD, 7 (R 2RKT Py MK TY, PEP 3155 TERSNTVWE T, by IO
B 7 ATIE, BHitEZA 7Y =2 FOAETERI LTS

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

VC'

>>> C.D.__qualname__
'C.D!'

>>> C.D.meth.__qualname__
'C.D.meth’
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BV 2 NAADOBRBTHEDLNS 2, TLEMH (fully qualified name) IZTXTOBASy F—I %G
2D Ky K. HlZ1E email .mime.text ZEIRL £ 5

>>> import email.mime.text
>>> email .mime.text. name _

'email.mime.text'

reference count (BRAV Vb)) H2F 7T 27 MTHT2ZRO, BRIV IB0RBR s E, ZD
F7Y =7 MIWEINE T, BRI T Y MIEFIX Python @ 2— R EIQIZBHNFEAD, CPython
FEOEBERBEHRTT, sys EVa—ME, Tl Iv—0MIBEOA TV 27 bOBBAY Y M E2HIS
72® D getrefcount () PIEZIRALL TV F,

regular package m#if7. __init__.py 77 A VEELT 4 L2 MY 2 LTD package,
namespace package FSBBL TL XV,

_slots. ZFANTODEET, 4 YVAXVABEDHEBEDH LN UDERLTEE, 4 VAKXV AFEEY
BBR5 52T, XEBVEENLET, 2T X fFbNET7 7=y 7T, ELLFEIEFPL b
Uy F—72DT, MRr—A, FIZIZAEVIEREL 227 TV r—2ay T VARV ADKRE
WHIET 5. LWVokt TZRIRE. HHORVDIBRZ FTT,

sequence (=7 Y R) BEA VT A X DMBNLERT 70 X% __getitem__() FkX Y v & @
CTHR—=PL, REZEIRT __len__(O) XY v REERL iterable TT, #ARARALY —F ¥ ZAENZ
%, list, str, tuple, bytes REDH D X7, dict i __getitem__ (O & __len__() dHKR—-FL
FIH, MR TR AEED immutable ¥ —%{HS5 728, =7 Y ATIEHRLTYEY
2" (mapping) £ ARINTVEDTHERLTL IV,

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just __getitem__() and __len__(), adding count(), index() contains__(), and

) ——

__reversed__(). Types that implement this expanded interface can be registered explicitly using

register().

set comprehension A compact way to process all or part of the elements in an iterable and return a set
with the results. results = {c for ¢ in 'abracadabra' if c not in 'abc'} generates the

set of strings {'r', 'd'}. See comprehensions.
single dispatch  generic function D—FTHEEII—2D5 DN X DB E T,

sice (RIZAR) —MRIC =TV O—FE2FOLA TVl b, AT4RIF. BFERE [ THERALNLHE
BoFoicaaryzEL e TEBNE T, BHIRIX. variable_name[1:3:5] T3, AHHIMN (RT)
LB slice A7V =7 PEATBTHHAL TVWET,

special method (55X Y v V) & 2 HNRE DIRE. B2 XMNE % T 5 72912 Python 7 HIEENICIFH &
NBAY v N, CORBEDXY v Fld, XYy FRAOROIERRIZT Y X —Ra7 2 OBDO0WTWE
o FFRAX YV v FIZDOWTIX specialnames TN TWE T,

statement (30) XUFAA —F (A—=FD” 70y Z7) ITARAIRBERTT, F X 2F—U— F2 oMK
NEbDDEBLLNTT, FKHFHITF if, while, for HDH £,
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text encoding A string in Python is a sequence of Unicode code points (in range U+0000--U+10FFFF).

To store or transfer a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as “encoding”, and recreating the string from

the sequence of bytes is known as ”decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as "text

encodings”.

text file (7FAET7740) str A7V =27 M eRiAEZXTEDS file object T, LIELIE, 7FA L7 7
AVEFERKIAAL MEFRODO T — XA MY =27 272 AL, THFA IV O—T 1 27 ZHINCAT
WET, 7¥FA M7 74 LDAIX, sys.stdin, sys.stdout, io.Stringl0 f Y AX Y AR EE T F
AFE=F ('r'or 'w') THWZT7 74 L TT,

bytes-like 7T TV b BRAZBETEBZ 77 ANVF T 27 MZOWTIE, NAMFUT 71l 35
JRLTEEW,

triple-quoted string (=E 727 #» — X)) 3 DDEKE L7+ — PElE (V) AT RA bR T 4 — () TH %
NXFF, BED (—E) 74— PXFINCHRTRETE 2 XFINTEVIEDH D TRAD, Eoh
OHHTHEMATT, 1002008 HLEY 4+ — FLBEIRAS —FTHLIZEL B TEET L, 1T
Wz (\) ZHEDORL THOEBITICERLD BN TELZDT, FFaXyi—yary izl
IR RIS RT3,

type () Python #7927 bORUIA T 2 7 I BED LI BRDDDERODET, HHWE AT 7 b
WEIZFF > TWET, A7V 27 POBIX __class__  BHET7Z 72 AL%D, type(obj) THIFL /=
hHkES,

type alias (B A V7 R) BORIAT, BZ#AFICRALTERL £3,

B4y 7R3 Ber b 2HEMLT20ICHHTTY, flZi:

def remove_gray_shades(
colors: list[tuple[int, int, int]]) -> list[tuplelint, int, int]]:

pass

CHERDES I DFHAR TS TEET:

Color = tuplelint, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:

pass

FEEEDFIHD H % typing ¥ PEP 484 2L TL 7ZX W,

type hint (e > ) Z8 7 7A@, BBD I X=X 2R DEOFRFE N BI248E T % annotation
T3

B v MIMATIZR K Python TREFRHITIED D THAD, SHVEEN Y —LiC s THHT® D,
IDE ®a— R ) 77 72 Y 7 OFFICHRD £5,
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Ja—NVEKR 77BN BET. oa—F LV EH TRV DDA ¥ M typing.
get_type_hints() THUFTZ% T,

HEREDFADIH 5 typing & PEP 484 ZZH L T 1Z& W,

universal newlines 7¥ 2+ A b ) —ADERIED—DT, ULTDIRTEITRELIBIHL T Unix DITHK
HE "\n'. Windows OE '\r\n'. &> Macintosh O#E '\r', FIHEIZOWTEEL L Z. PEP
278 ¥ PEP 3116, X5IZ bytes.splitlines() ML T X\,

variable annotation (Z¥7 /7 — 2 Y) BB 2 0IE7 7 ZABED annotation .

ZRD W37 7 ZABREICERZ NI 72 & 21, KA RERTT:

class C:

field: 'annotation'

BT T7—aidBEETEER O-DEbRET: FlIE. ZOZE int DEEXIRS Z &
PHIRENTVWET:

count: int = 0

BT 77— a YOI OWTI annassign SiCHH L TWE T,
Z DBEEICOWTHRIL L TW 3 function annotation, PEP 484, PEP 526 ZZME L TL &\,

virtual environment  ({RARERSE) HFARNICYI D BES M EITRE TS, 24T LD Python 2—% & 77
r—aFRICY AT L ETEHOTWA MO Python 7 Y 7 — a Y OEENCTHT 2 2 272l
Python Xy 7 —Y DA YA M — L EHETS BN TEET,

venv ZZIR L TL ZX W,

virtual machine (A= Y) BRIV 7 bV 27X DERSI N3 Y ¥ a2 —%, Python O~ >~
F N ba—Fay L SBRHALE N bO—F 2T LET,

Zen of Python (Python @1&D) Python ZHE LA T 2 L TOEZ Y723, Python OFGFFEAIL H¥E%
Y2 MZL7DDTT, MigE 71> 7 b T 7import this” ¥ 322 2DV R MEmRDE T,
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CORFaAXYMIDOWVT

COFFaXyME Python D FFaX v 2FEZEHNE L TESLNAL FXFaxXy ooy oD
Sphinx Z#H|fH LT, reStructuredText B DY — 2 54EMRXNE LT,

FFaxXx>bezoy - #HoOBREIX, Python B L FRRICTEEICRI YT 4 7TOEHNTT, b LHKREN
B LWL, YO LI TRIEEWVHNIZDOWT reporting-bugs R—I 2 ZEFE W, HTILWLWKRT VT 4
FTIFVOTHEGTY! GRIE: HAZEROMEIZOWTIE, GitHub £ ® Issue Tracker THiE 2 BE WL
i‘j—o)
EPNIRRT R

e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FrOIERET, FFaXr D%

CEEEF L
e Docutils B =2 b. reStructuredText ¥ docutils V—1t v b ZEML E L=,

e Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good

ideas.

B.1 Python RF¥aX> b+ BEtE

%< DF 4P Python §if. Python #5475V, ZLT Python F¥aX>7—>a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEARNTTIEH D 30V X b
7y 7L THHET,

Python 2 2 2=7 4 25 DIEHRBE L BRI ZDORBEL LV R Fa X v 7—rayidEFhEEA
Tl -HhHHLS!
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BRe>1E>2X

C.1 Python DFESE

Python (& 1990 D4, * F >~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZH) T Guido van Rossum I & 5T ABC &IHIN 2 SiEOBMSEEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWE F2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido 1 &KEY 7 =Y =7M 1L X + > i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.va.us/ ZH) T Python OBFIHE DD, W 2HrDNN=YarE VIV —-RALEZE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 41 BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FE 10 H, PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH8) 12D ¥ L7z, 2 LT 2001 4E, Python B3 25N ELIRE T 272D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ ZH) 23256 B L7z,
Z D ¥ % Zope Corporation 1 PSF OFBEBICkD £ L7,

Python OV VY —R@3ETH -V V- (=72 YV —RXDEFKIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERINICAT, T —HZRIZL A LD Python VY —2R1& GPL A#IZRo TV T; %
VY —ZARDVTUIFTRICKEDTHD £,

Jy—2 | R—=2 FEEE FEF) GPL Hif:
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-15.2 | 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 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DU 2.1.1 2001-Bif£ | PSF yes
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C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSF License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed

under the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code
falling under that license. See Licenses and Acknowledgements for Incorporated Software for an incom-

plete list of these licenses.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.9.18

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.9.18 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 3.9.18 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 3.9.18 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.9.18 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

3.9.18.

4. PSF is making Python 3.9.18 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
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.9.18 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.18

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.18, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

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.

. By copying, installing or otherwise using Python 3.9.18, 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

. 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").

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

Software, alone or in any derivative version prepared by Licensee.

. 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.

. 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.
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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
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 License