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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
HEbETVWET, ZLT, ZLOYRTLA—NARTATITIUNEF TR, BARY 4 Y FY 2T 4
ANDA VR T 2 —=2ABHD, C C++ THRTZ I DB TEET, T TOTIL0HERA VR T = —
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,

E HIZHID 721U, tutorial-index 22 HHRDE L & 5, D Beginner’s Guide to Python 75, Python
YEHOLDDAFIHF 2 -1V 7RV Y R 2ZRTEFT,,

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

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>
ATFAHTA—)AYRT7x—R21F Bourne ¥ 2 A Hh 57 78 ZA LI po2DT, C I urS5 LR
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,

CDEFEE. CFHILE (IEFEB, Unicode. 7 7 A VHEODZEFDFE), 4 ¥ & —3 v b7 a +ail (HTTP,
FTP. SMTP. XML-RPC. POP. IMAP, CGI v/ 3I>7), Y7+ v 7Ly =7V 7 (Python
A—FDIL=y FTRAI, BF VT T4V T @) ARV =T 4 VTV RT AL VR T =R
(YRAT 3=, 774N RT L, TCP/IP Y7 v b) O X5 REBE I N—F 2 KBELEES 475
MO > TWET, MR TEZ0EH 5121 library-index D—EZ SR L T3 W, F/2, Hckd—
FoR—F 4 DIERDH X £ 3, the Python Package Index 22 SBBRDBH 280 & —IFELTAEL &£ D,

1.1.6 Python ON—2 3 VBESDEHEAIFESB>TVLBEDTITH ?

Python D=2 a2 YHFSIE ABC R AB DL XMIOLNTVET, A BXT vy —N=Ya YHBST, 5
BORYICEHEREZBOROA LIFONET, BEYAF—N—Ya VB ST, ZIETRRELRVEED
R EFonEs, ClIRA 7B LNLVT, NTT74 v 72V ) —ADQEZ EFoNET, NTT 1972
Y — IS 2FHllE PEP 6 228 L T<2EW,

FTRTOVY—=APNT T 4 v ZRAVY=RATHZLEWVIDITIEDHD ETA, AT %=V VY —ANDOUEfHE
FEClE. —HOBRY V—AMMESN, 77 7R R—=&[R, £V VU -REfMe AT ohES, 7
T 7MRIEA VR 2 = ADPHEEZI NS BV Y —RENZRAY YV —RT, 220071V 7 7V —A/MT
AVERT 2= ADPEDLZPDLNFRA, R=ZRED > e TELTWT, HEDA 27 = —RIIMREEFEIN
EFTHHLOVES 2= BMENZ 0D LIETA, VU —RERIZEE-72d DT, B@HWRANTZET
DTHRINBEEINEE A,

TNT 7y R=&, VY —RBEMDOEN—T a VIFEEFEIBMENE T, N 2RIH/NEVWESE LT,
77 7 IROLREFEIZ "aN” | X=X ROFEEFEE "DN” | VU —RBEMOELEFEIRX "eN” TF, D% D,
N—=Ya ¥ 20aN, N—=Ya ¥ 2.0bN, N=T =3 2.0cN, X=Tary 20 DJHIIY Y —RENBILITRD
£9,

Fiz, 72247 DX S BEEBMPMN VWA=V a VB BN ET, THERERDONN—Y 3 VT,
CPython BHR VRS P UL EEEIL RIATOVET, EE REDYA F—U ) =A™ TbIzHK, ~—
Ta i 72.4a0” DL ST "a0” WO KDY A F—N—=T a VI D FT,

sys.version, sys.hexversion, sys.version_info IZDOWTD FF¥a XY FJBRLTIEE W,

1.1.7 Python OV —XDIE—IFETTFICADETH?

B# D Python Y — X3 python.org (https://www.python.org/downloads/) »H WO THFIZANSL Z &
PTEET, BFOMFERY — XX https://github.python.org/cpython 127 72 A L TFITANS Z L H
TEXET,

YV — A& gzip SNz tar 7 7 A A TEMEN, TR C DY —X, Sphinx LD 7r—<v bR
FaXYh, Python 94 77 VES 2 —b, B 7n7uron, ZLTWL OrDOXOEMEHLRY 7
M 27 EEATVET, 2OV —RRFLAYD UNIX 7’79 b7 4 —LTZDEF a2 AL L THD

1.1. —#R1ER 3


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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HTET,

V=2 =FDAFELar 4 zonT, XDFLWIHEHRIE Getting Started section of the Python
Developer’s Guide B LTL72& W,

1.1.8 Python D RFa XY MIETTFICADETH?

Python OFUTOLEN—T a2 > DOFEUE R F 2 X > I https://docs.python.org/3/ D HRHTEES, £
7o PDF, 7L —Y 7% X b, KU >ru—RT&2% HTML ik https://docs.python.org/3/download.html
PoMHATEET,

ZDFF 2 X i reStructuredText TE24L, the Sphinx documentation tool THE XN F Lz, ZD
F ¥ 2 X ¥ Mfibi/z reStructuredText @Y — & Python @Y — ABMAICEENE T,

119 O3> J0%2 Lkl ehBVnDTIH, Python DFa—rUT7ILIFHD F
gh?

ERZBEORICUDF 2 — U TZALEENHD T, HED FF 2 X2 MIX tutorial-index 2 ¥0H D
I

Python 7025 AFILED /=D DEHRDF 2 — b Y 7LDV X M the Beginner’s Guide 2B L TL 7
S\,

1.1.10 Python O7=)DZa—XTIN—TRX—=V2FJVIMIHDETH?

Za2—RJNV—"7 comp.lang.python X —VU ¥ 27 Y X} python-list ZHDFF, =2 —AT7 V-7t
A=Y Y7V ZMIEWREHRENTOT, =2 —A2WHTHUIA -V Y7V A MBMT 283D D X
B Ao comp.lang.python E—HIBEDKRAT 4 Y7 %2RF5E\N 1T 7 4 v 7T, USENET F&IZZ <
DFE. TORY 2 —LIEAD ZENTEXT,

HLWYZ7b o270 =22 ARV FDOEANZ comp.lang.python.announce TROF 5N ET, ZHiF
—HIZ 5 RRAT 4 VIBEEZFRBR T 74 v VOFEREA -V V7Y A MTT, the python-announce
mailing list 2 5FHAEET S,

ZOMDRA =Y YT VR IR =2 —RA TNV —=FIZDOVWTOFHFLWERIE https://www.python.org/
community/lists/ IZHH £75,
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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” OBARZEFATWVE L7z, Van Rossum (&, LT, 2=—2 T, ALIRXTV7
ABGHIBPR LD 272D T, ZOFEDOHHETZ Python L FERZ ¥ IZLDTT,

1.1.17 ERRNEVTa - NAMYV ) ZFEITTHELTUIWTEREAD?

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

1.2 JREWMFTOD Python

1.2.1 Python BFENKSVWEELTVWETH?

ETHRELTVET, 1991 FLERH LWEEV U —REBXZ 6 25 8 » HHICHEINTWVWT, ZDR—
ADWEZESTT, N—=T 2> 3.9 DFRFETIX, Python 312 » BIT—EDR—ATAT v ==V 2D
VY —2%fToT0WET (PEP 602),

FFEDIHAN—Y 2 > D "buglix” VY —RZRFATZ2DT, BHFEV Y —ROREBIIRLA A ELTHEE
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
JAVN=REHLETHLA Y X7 2 —APRIZNE Z e MRS NTNEDTT,

BRITOLEMRY VU — RIEHIZ Python download page 12 D 7§, Python 12l 2.x & 3.x W5, BEFIZH]
HATREIR 2 DD N=T a U HHH T, HRON-Y 3 VId3x T, ZHIELFIHIATVWE 747700
FEAETHR=-PINTVET, 2x bR LTEAKFIHZIATHE TS, 2020F 1 8 1 BUEIFAY
TTHYAINBWFETY <https://www.python.org/dev/peps/pep-0373/>¢_ ,

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
https://www.python.org/downloads/
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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
BEOWL, —BLEA VR T72—A%RRF LT, T—ZEDI T T 222X IR ET, BN

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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M LA SR FR 2 L BEET T2, EABRIID T 0S5 3 2 F ORETERNE RE O
B IZIR D £ 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 DA Y X525 4 T4 VR TVRIZE->T, 0l I 7% LEMNs, SiEMELERTsIen
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,

8 % 1 & —fi% Python FAQ
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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,

—Dk freeze Y —/L"C, Python ¥ —RZY U —IiZ Tools/freeze ¥ LTHENTWVWET, Z4HUX Python N
4 ba—F% CEANCEBMLET, TRNTOEY 2 —AEHLVT BT T AIHDAL C av (47T, £
D77 Z L Python €Y 2 — WV Y73 ET,

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

Obviously, freeze requires a C compiler. There are several other utilities which don’t:
e py2exe for Windows binaries
e py2app for Mac OS X binaries

e cx_ Freeze for cross-platform binaries
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2.1.4 Python 7O S LDIHDIA—T A VT RAIVHE—RPRAZAILAA RIZHD X
gh?

B, BESA TS VET 2 —MIIRDONZA—T 4 Y ITZAZANMIE PEP 8 £ LTXHELEINTVET,

#)
=

22 137

|
=10111

2.2.1 BEZTHICENHBDIC UnboundLocalError EBZDTTH ?

D EENTWza— RO, BROARED & Z0ITRAXEMZ % 2 \WHEH% L7255 UnboundLocalError
FHITOIIELI 2D LNERA,

ZDha— K

>>> x = 10

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

>>> bar()

10

BEIZFETH, 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

. 2R —TOPTEHBIKRAZITI L & ZOEREBZORa—A1ZLTa—Azizh, Ao
Aa—TZHBECHHOERER TS TT, foo DREDLD x ICHLWHEERALTWEDT, a8
AR —INVERTH2 Ll LT, ZOMR. 5£D print (x) 2WELE ATV RVE = LEE
BeRrRL L5 LTHRIEZ I - D %5,

FoHITIZ, 70— L ThHELEESTEILTHDORAI—-TITT7 7 RATEET:

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

global x
print(x)
. x += 1
>>> foobar ()
10
22, O7SH 11
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CORMNZES X (RAMICIEIUTWE 7 7R 4 VAR Y ZAEHOE 21358 > T) HI7z1dFEERIEMho 2
a—FOEHDHEEZZEZ LS LTWVWBRDE, WH I RSB IDICHETT:

>>> print(x)
11

FRED Z %, 2 A FEN/=RA3—7"T nonlocal THERHES 2 THTEET:

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

2.2.2 Python OO—AILE Y O—NILEHDIL—ILIZETETH ?

Python Ti. BN TSRINZ T OEFIIEERMNIC I m— b 5, BEORKD ¥ 21 THED
ERURAZINER S, FREARNICZB— AL THILESEINRWVWED, a—h L ThHiLARIN
£79,

BIIEHE 1o EBLTLEID, ALEZRZEMETEET, —A TR RAZNZEEIT global ZEKT
522 T, BRILZVEWERZPITE 3, A Tld. 7a— "1 2ZHROEIIC global 2ERENTLES
¢, global Zffio TEDPDITHR->TLEVET, B M YEHSRA VR FENLEY 2 - LONEES
32070 —VESZ LRTIUIRSORVDTT, ZOEMSIEWEREZRET 27290 global &
SOFEME LD BEKTT,

223 LT OHTELBBETERINLSLAAN. BILEZEIDIFHEETIN?

for V=T % fioT, DPULITORRETLXEER (b L IIMHHERER) $2LLET, HlRX:

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

squares.append (lambda: x**2)

INT xxx2 2 ETE 5 D2DF7LXDVRAMBIELNET, TNOEMUHLEZEE, ZAzh 0, 1. 4.
9, 16 BRTETFHITEZH LNERA, LBLERICR-oTASZE, 2T 16 BiE->TL 2DZHIZT BT
L&5:

>>> squares[2] )
16

(KDR=I 1)
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(FiDR— 25 D %)

>>> squares[4] O
16

ZHE x BT LRI o TOR—AINVEHTIRBRAMIDR =T TERSINTNT, T LXPERSIN
EETRLAMPUHENL ZZT7 7 RENDT2DITRIDET, V=T Db oREATIE x 134 THD,
E-T, ETOBEI 4%%2 DFD 16 ZIRLET, ZOZ i x DfEEREXTAS I THRIETE, F4K
DEDERED LI ITED L DHIBIRTEET:

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

INEET B 72DI12WE, 77— oD x DEIIKTFE LR WD, T LAKIZE > THOR—HIVEBIEZ R
F520ERZHD F5:

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

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

ZIZT, n=x BHLVILRIZL o TOR—ANVERH n BER L. 7LXPERINZ L X IHEINZD
T, V—TDEDORHRTD x LRUCEZF>TVES, 2. 1 DHDOF AKX TE n OfEIZ 01272 D, 2
DHTIE 1. 3 D2HTIE 2 LT, tR2ZZFEKRLETS, o T, ZNETND T LA XIISRIELWEE
BRI EH1ITRD FLT:

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

ZOEIEIR T LA XIHFERDOTIE L, BEOBBICHEHINS ZEITERLTLEEY,

224 JO0-NIEHEZED 2a—ILEATEETBICIZIES LEEBSVWWTITH?

—oDTur T LADEY 2 LHETHERE AT 2 EERFEIE. FFAREY 22— (LIELIX config % cfg
EIEND) ZIED 8T, BHICREEY 2a— L2 7 7TV r—2aryOIRNTOEY 2 —UIAf Y R=1FL
TLEEV, ZOEY 2 —ME e —rOLkEHIe LTHZE T, FNZNDEY 22—V DE—DD4 VR
RYAPBHBDT, REEY 2a—A TPz MIHT 200 RIEEDBRICKMEINE T, FlRIE:

config.py:

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

mod.py:

import config

config.x = 1

22, O7SH 13
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main.py:

import config
import mod

print(config.x)

BB, ACEH»?S, T2 —NE2FHI32 0521, VTN MY THAL URE =2 ETE Z  OFEAE
TbHbHH T,

225 EXa2—ILT import ZESBD IRANTFZI9T1 X1 IFATITH?

—fMIZ from modulename import * ZfH-o TIXWIFEHA, ZDLIWXT B A UV R—XDHRIZEMIX
B EN, linter PRERDOUHTZRER T2 ALY 75,

EV2—NMET 7 A NDRIETA VR—FLTLEEVN, ZHIE>Ta— FAREL T EMHOEY 2 —1H
BATEICR D, EY 2 —LABRA—TICEENDIZDEIPITKDRLABD ET, TIC—D2D4 Y KR—PZT 3
. BV 2—DA VEKR—-FOBMEAIRPEZGIZIZD 325, [TIEBDA ¥ R— MZT % L EH OB
PIBEAET,

RDFMETEY 2 =% 4 Y R—-bFT2DH, ROEHEICRD £7:
1. S 4 75 EY 2a—)b - ffil sys. os. getopt. re

2. ¥=KRX=7 4 DFA4 7T VEY a2—/L (Python O site-packages 74 L 27 b VIZH 2D D) - ffi
mx.DateTime, ZODB, PIL.Image, 72 ¥

3. HEi CHR¥ LT 22—

RSB OMEL BT 272012, A YER=— 2B JRABIT IS0 E R 25D D £3, Gordon
McMillan 1 X#uUX:

PERSIBIEE T DEY 2 —LH "import <module>” XD A VR— b & o TWAIUTKLRTT,
TOHDEY 2 - ADRAIDEY 2 — A oA Z R L L5 & LT (“from module import name”),
ZDAYRE=EDRry TLRVEH B EBATT, RYIDEY 2 — VAR ZOHDEY 2 — %A VK-
FE2DIICLL T, BADEY 2 =V OAFTHFIHAREIC R > TWRWHAS TS,

ZORWTIE. ZOHDED 2a—AB—2DBBOFTOAFEDLNTWERSHIE. ZDA ¥ R— MIFHEIC
BB OFIIBEET, 41 VR FDRRENRZE &, BPIDOEY 2 — VP EZET L TWT, Z2OHD=E
Ja—VIBHTDA VR— b ETEET,

TI9 M7 —bMKEFDES 2 —ABDHELEIE, A VR— b2 by TLRLONCEDPT Z & DHET
T ZOBE. 77 ANDEETIEIITARTDEY 2 —NEA VE—FFTE3ILEIZATERVDLS LRLER A,
ZOBEE, WEFTE3 TSIy b 74— A CEDLELEI— R TELWEY a—L%EA VE—FFTRILEERL
BWLWT9,

ERSBOBEZ T2 Y 2 — L OFHHLIZ ) 2B 2SO Lz LW s, BIicA VR— 2R
EROFREDODO—HNRBAT—TITBLTLEE, ZOFEREFIZL DA VRN TO T LBED LS
WCETEINIDPIKE LR TEVE ZIZRHICEMN TS, DI2EBRDOFTOAEY 2a—L™MHONZ D5,
AVR— R ZOBBOPIIBTILE2EZTHIVVTL LS, BB, BV 2—L2HAAOCRIDENIE
14 F22E OJF32>Y FAQ
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Y a— L OYHHEDRF R D7z D ITHMIC R D 2 X345, HREIHICEY 2 — L Z2RiAA D OIFHE LR, &
ERROBED AR MZFTHEAET, TV 2—NERRA-TLOANTEZR, ZOEY 2 —-MEBZHL
sys.modules 22 HFATE2TL & 5,

22.6 BEATIOT I FETT 72 MEDEBEINZDTIH?

ZOEDNTBREILHLE TR T I IMANEE T, ZOBBEZEZTATLEE W

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

return mydict

1T Z OBIBEFEORH L72F, mydict IKIE—20BEENHD £3, ZFHIKIE, foo() BFETIND L X
12 mydict IO »H—DDEEE T TIZH> TWBEDT, mydict KIEZODERENHD 3,

BB OO LICk o T, 774V FOEICHT2H L WA T =7 PAMESNZ DR FHRLSBTT, H
BZS5DERA, 7740 MER, BIEMPERIN L FC—ELIERSINET. ZoOfloFFED LS
. ZOATY 27 MHEBEEI NI & ZOROEBOFIH LIILEERDA 7Y =7 F2BRL T,

EBOERZ, . XFFH. BTN, None BE. A I a— R TARI Ty Vo ffid L ZHEINLEHRLDH
DFERA. HE. VAN, VIR VAR VARBREDI 2a—RINARF TS 27 MIBELODH £ T,

COWENS, I2a—XTARATI27 v eT 740 MEL LTEDRWT RS I Y ZFEINWTT,
Kb DIz, None %7 7 /L MEIZEWV, ZD,8F X ZH3 None TH BT/, BEBONETHLVWIY XM/
HE/ZOMEDL B EITLTLZEY, FIZIE, 25F,TI:

def foo(mydict={}):

Rbhiz:

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

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

COWEMERLZZ DD F T, NE O 25HEZIT S B H % & 2 ifibh 2 — M EdEE. B
PIESHEINE T IR IA X EFEROEEZF vy v > 2 L, BURUEIEREN L F vy v > a2 XN fl%
BTEWIHDTT, ZHUX "memoizing” ¥ IEHENR, ZD LI 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

22, O7SH 15
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77 xN MEAORDO DT, HEZEL 70— IEHBHER T, TR TFADOMETT,

227 AT aVNFRA=—ERF—T—FNFA—FZE@HH SEHBNETICIFES Lk
S5LWWTIH?

BIEL DT X — 2 Y R P25 % * & o+ FEET (specifier) TERDTLIZI W, 25 T4UR BTz X
e LT, ¥—U—PF5leEr LTEONEY., INT, MOBEEWOIHTE X * & Z2ffioT
ZNo5eEE %

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

g(x, *args, **kwargs)

2.2.8 E3|HRFIBRDEWVIIETTH?

REIE (parameter) IBIRUERICEN D HATTER I ND DI L. EFIE (argument) B ZFOHF &
FICEBICHETHED Z T, RIIBUIBEBDZ TS Z L ORISR 2 EL IO EER L ET, HlE UT
DX RBABER Do LT:

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

pass

foo. bar. kwargs 1 func OREIETT, —/7. func ZFEHT L =22, Hl 2

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

42, 314, somevar ¥ WO EIFESIK T,

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

RDES>a—FEEN L LET:

>>> x = []

>>> y =X

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

[10]

>>> x

[10]

ES5LTy NOHEZKDOENMD x DEELTLE S OPREMICEAS b LALEE A

ZDEIRERICR D 2O0DERRH D 7
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1) 2B, HICA 7Yz M2 BRI 2-004HICEEERA y = x T4, VA bDa
2D EBA - ZRE x BRI ZOLALA 7Y =2 BT SHLVER y 21ED 25,
DOFD, HEOR—DODF TV b (ZOBEV R ) B TH->T, x & y DRABZREBHL
TWBDTT,

2) UV X M& mutable TS, NEZZBEKS, £ WVWH e TT,

append() UM LD, I 2—X 7047227 FONED [1 25 [10] KEDD ¥F, ZRMBFETCA T
VI b EZBELTVWADT, EHE5DHRTH-o THEBEINE [10] K77 ERA LT,

RHDIZxIZAI2—XTLERAT B!

>>> =5 # ints are immutable

>>> X

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

M oH < M
1]

>>>

>>>y

ZOBEZEDOED x ¥ y 3FEoLLKEALTED D FVAN, ZAUIEERD immutable 7225 T, x = x +
138D 5 DEZZEHELTVWLE2DOTED D FEA; DD ITHLVWA T 27 b (BE6) Z1Fo> T x 18
ALTWVWET (DFED xPBRT2F 7027 WP EDYET), ZORADETIIALBIZ 2 0047V =
M (BBD 6 L 5B) BFRoTVWT, 2 00ZIZNLEZRBLTVET x FVER 6 2R LTVET
MHyld s Z2BMLIEEETT),

HBEE (722 2% y.append(10), y.sort ) 234 7P 2 7 b2 EHFT 52—/ T, AR LIIBEE (7t
ZWEy =y + [10], sorted(y)) WHL WA TP =7 b EMED £, Python TIE—MkIC (£ L THEHES A
TI7VDETDT —AT), TDEI7R 220X TOHEBICEOLZEEZRITZ7DIC, A7V b
BZETEFTEHAY v Fid None ZIRLET, TIHHdLIHRLIFESTy ORBOWSIEZ 2T 225D T
y.sort () EEVWLGEIHERFIZT 2DIE None TL x50 5. R0 7v 7T AIHHICEZKHRS
F—%EIFTLx S,

L LARPS, MUBREPBE I ICRRIZRIZBOETH2HBEOEEL L —2H D 5 RAERAHEE
TF, PlAE 4= BUVRMNZEFELETH, XA ERILETELERA (a_list += [1, 2, 3] &
a_list.extend([1, 2, 3]) EFUEKRT, £L T a_list ZZH L ¥ 32 some_tuple += (1, 2, 3)
¢ some_int += 1 EHLWVWATI =7 FEIED FET),

Bz B L

o I2—RINKRFTY 27 (list, dict, set, F) ZFio TV A HA, A BIZZONEELET 2 H
BREOHEZM S Z AR, ZARBRLTVEETOLEHIIZOZE RS2 ITk3TL L,

e A3 a—RTNEKIATI =T b (str, int, tuple, F) ZRoTWVWAHHE, ZAEZRLTVWEL2TOD
ZHEFRCEZBBLTVWETL 9, HoTWAEZH UWEICERT 2EEIZVWOTHH L WA
TV VERLET,

2ODERDFCATY =7 b B L TWE0E 500D 723U, is HEFPHAAABK 1dO 23
ZET,

22, O7SH 17
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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)

20 B£28 JOJ5327 FAQ




Python Frequently Asked Questions, !J1J—2X 3.8.18

(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,

21
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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
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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

ORI R E IR T 2 L1k D $9, C12b C O—HHWABH-T, 1 % j 2 i LRLHERHESE5C i
/] RRDTOET,

i% 3 jARAOKRCIIFERICKEILACHVERA, § BERS, 2L SAMVET, ZOHEEETANT
DLE L % jIE>= 0 ERDZIFTHPMERTT, Katds 10 RiEiEL T3 2D 200 RERERNEMRETL £ 5
Mo =190 % 12 == 2 LR B3 DPMEFTT, -190 % 12 == -10 IMEATF ErRLVANTTT,

2.3.3 XFHNERICEBRITBICIIES LIEESLWTTH ?

BRNCERT 2120%, HARAD int() Blav A 5722 FoTLEE W, HlZi3, int('144') == 144
TY, [AREIZ, float ) \TFEVNBGRICERL £ 5, HlZI1X, float('144') == 144.0 TJ,

T 74T O3Bz HiERE L THRT 20T, int('0144') == 144 % int('0x144") &
ValueError %Xt L ¥ 3, int(string, base) 347> a VOFE G| E L o TEHITTORBIT L £,
SF D int('0x144', 16) == 324 T, FHH 0 LIEEINHE. 2D Python OFHEIC X - TR
RENFE T, L8 00 226 /\ERT, '0x BROT/NEREZRLET,

XFHNEBICEBT 2720 D7DIC eval () ZEHORWVTLIZE WV, eval() FFICEVWTT L, =2
T4 EDVRZBHD FF, ROOLNRWVEIWEHZFD X 572 Python DX Z2EZ 5 &35 AW 5H b
FRA, BIZIE BR72DF—2T7 4L 27 MY %REETS __import__('os').system("rm -rf $HOME")
BEZST2ANP0E0bHNEE A

eval() IZH % Python O LTINS AEEV D D £35, 05 ZXIE. eval('09') IHXT I —iE
ZU%F. Python i& (0 BUt0) HEEE 0 THHTIEESRVDSTT,

2.3.4 BeXFHCERTBICIZES LEESVWWTIH?

BIZIE, 144 0S8k 144 WS XFINCEH L 2w b, fARAAROa Yy A 77 & str() %
HoTL7EE WV, T/RERS/ERICL 72T, HARAABBEED hex() ® oct() 2o T XV,
FORAE 7 x—~v PERXEMH S5, fstrings ¥ formatstrings DHiZE SR L TL 2 X W, il 213,
"{:04d}".format (144) % '0144' 127 b, "{:.3f}".format(1.0/3.0) {¥ '0.333"' TRV FT,
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235 XFN A TL—RICEETBRICRES LIESVLWWTTH?

NFINEA I 2 =K TNRODT, ZRETEFEEA, FREDHE. HALTRWER DGR & HAITH L
TN RS 5 NETT, LAL, Unicode 7—X %A Y L —RCEETELF TV 27 MR 5,
array EY 2 —/LD 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')
>>> al0] = 'y’

>>> print(a)

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

'yello, world'

2.3.6 BEHPCAY Y RZERDICXFHZFESICIFES LTESWVWWTITH?

WAl T 2=y 2hHY %7,

o —HWVWVDIE, XFFNEBEBICHEXEIHEEMFS LTS, ZOT 7=y 7 D—FDMFIE, XF
SIDEBOHLHT LRI CRDENRZ NI TS, ZONEE case iiEix LI 2L —F 337200 —FDT
Iy 7 THHH ET:

def a():

pass

def b():

pass

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

dispatch[get_input(O1() # Note trailing parens to call function

o HAAABBD getattr() ZfES ik
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import foo
getattr(foo, 'bar')()

BB, getattr) X7 TR, VIR VARV R, B 2 —NVRYE, YART T MZHHZET,

ZHIERE S 4 75 U THMEAELATVET, ZD XS

class Foo:
def do_foo(self):

def do_bar(self):

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

£0O

e locals() % eval() %ffio TS ERD 5 5k

def myFunc():
print("hello")

fname = "myFunc"

f = locals() [fname]
£0O

f = eval(fname)

£0

J—bF: eval() OfFFHITEVWLER TS, b LHRENIFEINONE LTI ZE T & 2k,
TEOBBZFEITINE XS ICT 2XFINEET AP VI HNEEA,

2.3.7 XFHHh 5 RIFDHITZED RS Perl ® chomp() ICHETEIHDIEHD E£FTH?

S.rstrip("\r\n") Zf{lio TXFH| 8 D& SMDZEHLFZH DR Z 2R TRTOITRELSZED
RS ZEMTEEL T, XTI S BEEATZ R L. BIRICEITHDH L L &, ZOTRTOZATHIWMY FRHANET:

>>> lines = ("line 1 \r\n"
n \r\nll
n \I‘\Il" )

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

'line 1

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

ZDE5BDIIDHY LA,

fH R AT T, 2L OBEIC—RE R TR, XFHNA TP 227 P D split() XV v RTITEZEAX
FTRXYSNHEEICT T, THEBDFEY| % int() % float() THIHIZEHT 5 Z & TF, split() I
FA TS arD "sep” BEDH D ATIEAXLTFUNDORYID 2o T3 & ZIZEMTT,

b o L EML AN E L72wi s, C D sscanf() XD DEMRBHOAGBERTT L, ZOMHIZFEWT
WET,

2.3.9 'UnicodeDecodeError’ X° 'UnicodeEncodeError’ I35 WS EKTIH ?

unicode-howto SR L T T X\,

2.4 tge
241 JOYSLNEBTEET. L5 LESR<BRDETH?

ZAE, RIS L VWEET T, 3. RIEDHICEI TBLWTRLWI 2 Z ZIZE T E T
o MREDMHMIX Python EHEICK > TEDLD T, ZD FAQ TlX CPython WCHERZEETET,

o IV ARL =T 4 VI TRT ALK TEDD ZE T, FHT, I/O v F ALy FICBL T
BFETT,

o HWIZ, a— FORBILEHDZ B 707 T7L6DFy P ARy b ERDIFZNETT (profile &
Pa—AEBRLTLEEW),

o RUYFR—IRZ YT+ 2HEL LT, KEEFFOBRLERCEDVELET (timeit EV 2 —L%
BELTLEEWV),

o EME M 7mBEIChENY 7Ly > a YORBEZEDHNC, (=Y TR FRZOMODIEIET)
A—RAINL D% RIFR e 2 HERL X9,

IXE - TH, Python a— FEEFHLT 2B ZABHY T, 22Tk, WERMEEDL LY
DELETOREWVWED Y ZiEly, —RNZFHERLZ T

o I— FRIZHIPWRELOFEZIZIOE IS5 T2LD S, 7AITY Xazmdfl (FiidmdER 7L
TV RLIZEH) T2IESH, RELHRE2ELIENHD T,

o JEHYI T — ZREEE o T L 72 &E W, bltin-types % collections ZFHNT L ZX W,

o MR TE2DDHEARERINGES A TI7VCH27%0, B TREHALLZMRARLII D ZELDIES
A, (HEFNZEIZFEREEAD) BZLHLHNWTT, ZADHAALRRD 2MOILRED X512 C T
ErNLDORLBBELTT, 2R, VY= FT2123, &7 list.sort() HARAAX Y v FhH
sorted() B 2o T ZE W (K. HEEEICEEZHAIZ. sortinghowto ZZH L TLZE W),
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o WAL, EEDICLABT, 4 V2 7Y XOEEEHLT ISR £, JO®E D &, KA
BELORIDEACKRL L, TUY T AMEL BoTLEVES, BEAMRA. FCiln B
XYy KOBTHENS bD (ZNRFHEAC SHHEE LET) BHORETT,

pure Python IZTEZMRFICE L1245, BREDLLDOY—A2HH £3, flziX, Cython i&, Python
I—-RODOITPRER LR Z CHRIcay Il ZEOT Sy b7+ —4TEZE3, Cython 1&, =
YRAN (CEEORTY ) T—ay) ZRIHL. a—- FO@REZRIECHES LES, C Frr 73V 7ICH
B8535 576, HZT write a C extension module Z & dTEE T,

BE:

N7 4 =< A tips BE > TW3B wiki DR—,

242 ZLOXFHNZ2ERTIDICROMENLBHEIATIH?
str BLU bytes A7V 27 MIA I 2—XTNRDT, ZLOXFHNOHBIMBEZ 2 ITHLVWA T =
7 R B L. SIRBENTY, RIS, 2EORTHHO I X M IXFINORE O FIHAIL £5,

ZD str A7V =27 VEBETI2DIIBTIODDA T 44 L1E, TRTEYXMIEEL T2 HRRIC
str.join() ZMUHFT L TT:

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

result = ''.join(chunks)

(hDEN L3N A T 4 A& 213, 10.Stringl0 25 Z ¥ TF)

Z<D bytes A7V =27 Ve RETIDIIETITODA T 4 4 L&, bytearray £ 7V =7 b4 VT L —
AfEE (+= HETF) TR 52T

result = bytearray()
for b in my_bytes_objects:

result += b

2.5 =45V (RTI/UZE)
251 7). VAMEADEBIFLEDLSICTBEIDTIN?
Blav 2727 % tuple(seq) ETARTOY—7 YR (ERRITE, TRTDOA 77 70V) ZRECEZRK, [FUIE

FD&RTINVICEBRLE5,

il 24X, tuple([1, 2, 31) & (1, 2, 3) 25X, tuple('abc') X ('a', 'b', '¢c") 252 F7F, 5l
BBRTNIZG, ab—2EbFW5OA T2 bV EDBDRIBRTDT, 24727 v2BRcx S
RS> TWAPEEIRFTRVDORS, tuple() EMEROLFEHETT,
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Blay2 77 & list(seq) EITRTOT =7 Y RAHEWVEA 77 7VEFRILEZE, FUIEFDOY X ME
BLFET, HlZIE 1ist((1, 2, 3 W& [1, 2, 3] 25X, list('abc') & ['a', 'b', '¢'] 252 %
To 51V R M5, seql:] EBICaY—2ED £3,

252 BORZAFIZETITH?

Python > —7 > ZZEDBME ADTA VF 7 2AE3NE T, EDHTIEZ, 0 BRIIDA VT2 A, 1252
FBHDOA 7272, UTHFAKTT, BDA VT2 ZATiE, -1 BREDA VT 7 A, -2 BREIS 2 FHD
A VTR, LITBEFETT, seql-n] I seqllen(seq)-n] ERELZEEZ T XV,

BDOA VT R%MES @RS T, HIXIE S[:-1]1 BXFHOREZELUAND TR TONFEERT
DT, XFFNDOREBOBATEID FRL & EIEF T,

253 =TV REHEIBICATL—FTBICIFES LIESVLWWTTH?

FHAA BB reversed() ZffioTL X W,

for x in reversed(sequence):

# do something with z ...

ZHEFTTDY —r AW L5DTERL, HEOH L VWat—%2E-oTA 7L — b XEET,

254 VI SER/RZMOFRSICIFESLETH?

Python Cookbook DEWVWEIMICEZ  DFENH 2 DTHERLTL 12X W
https://code.activestate.com /recipes/52560/

VXMW UOBEZTHEDRVWDORS, Y= LEETY XA NORIIDPSREBEETEHRNR, KD XS ICEEEHI
BRLTL 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]

VA PDOTRTOEZEDPEADOF—L LTHEZZ (0FD. TXNTOEED hashable) 725, BZ5HL ZDIZ
SN TT

mylist = list(set(mylist))

VA MEESICERT 2 L ZICERIIWRDRIANZDT, 202 ) X MIZEBIEZWVVDOTT,
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25.5 UR MO SEROT AT LZRDIRSFE

BEERE RIS, HIBRGEZ M TIHRNICHRIT Db —DDFIE TS, TTH, RN /B2 18T
A7 4 AT ZHHEL THETT, 25656332002 —2 3T, :

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

VR MNEERELHBZS S |RDEHETT,

2.5.6 Python THEHIZEBICIFESLETH?

DX Mo TL XV

["this", 1’ "iS”, nanu’ "array"]

U 2 b ORHEFTEREIZ C % Pascal OEAH R U TS, KEREWIE, Python OV R MIZLORELRZED
FTO L VEEDBLI LTI,

array €Y 2 — LB EE SN2 ERICKB ST SN EE2720DXY v RHRHHEFTH, VAPID S
AT I APENTT, F7. Numeric FE5RZ DTS, tRA 2Kz b OB 2SR ER SN TY
£73,

Lisp AROERE Y A M 2RI, XNV EFoTarv Al kI al—TEET

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

2= RITNBRBRENRDZRE, RINVTERSVAMEZHEVWEL & 5, lisp D car TH7=2HDD
lisp_list[0] C. cdr 575 H DA lisp_list[1] TY, RHIHELEHETE 3 L 2AHI NI
LEWTLEZW, 20TV, 2R Python DY R 2S5 X b BIEEITBENTTH 5,

25.7 ZRITDIV A 2EBICIRES LETH?

DI L TEITCOFNEEAS L LT LE I BB TLED:

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

CNEFRL SICBHER S ZIICRAET:

>>> A

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

Lo UEZRAT % & ZDEPMEBOGMCHEATLEVE T
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>>> A[0][0] = 5
>>> A
[[5, Nonel, [5, Nonel, [5, Nonell

R, * BV R NOEEP VY —R1ESL T, FETEA T =27 bANOSHREELZF1E» 5T,
D A3 BFEX2DOFRALCIVAINOSHEZDY A MEED T, —2DFINCHTEEHIITNTOINCEH N
T, INDPLEALKERTHLZFEITHRVWTL & D,

BITHDOHEE. BIICEATLZEZDVRAMNEZED, 2R oHLAEo Y X P TENENOER LD
TWL Z¥2T9:

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

CHIRE2DERBZVAN 3 D2ELVAMZERLET, VAMAEKRLDHAET:

w, h=2,3

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

H BV, ATHNT — 2B L T0 SR Z2 T2 28 3 TE X9 NumPy 23 d K< TVE T,

258 ATV MDI—T 2V RCAY Yy RZBERTBICIZESLEFTH?

YA MHNERELEH->TLZEW:

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

2.5.9 BEMBRIIFZTNBDIC a_tuple[i] += ['item’] IFFIANZXHTZDTIH?
Zhii, BERAEHETIX KA HETZ, WS EHL, Python TORIEA TP 27 Ve AL T2
FDEWHHAED X > TRE 2D T,

C DRI, AEX TV 27 b RETA T LOERIC, BEERAHEFREAIN- ZICHEHAT
XETH. FlL LT list & += Z2HVE T,

RDEIHCENVWL LET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

BISHSEH S BRI 5 2T 145 (1) 215547922 b a_tuple[0] ISR SN, $RDOA T«
s} 2 AERENE T, AR 2 R XA 0 BRCRALES L LEL Ei0, T5—2%ELET,
KR IR, R T AOBEEMA RIS PIEE 2 SNV, S TT,
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DS REFEFDOIL, BERAXZZWE2WRD XS5 E2LTVWET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

R T NVIAZER DT, B 2EAE L TV 2 OIRREORAE 72O TT,

RDEIITE N LET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

COFAMCIEB ko b EEEETTH, boEBAREZILIE, 7 —2DHo22 LTHELIEBALHVTY
5, EWHHETT:

>>> a_tuple[0]

['foo', 'item']

REZNDREZDEFARDL DX, KD 2 HEH>TOVWAIRERDHD 5, (a) A 7Y =7 MZ __iadd__
FiRR Y v FORK SN TV E5E. IRHRIAA += BFEITIND L 22T S h, £ DR D EDA
XCfibIET; (b) YA FTIE, __iadd__ i¥ extend OMFUH L & EfliT,. VAMZRLET, ZALHE
BT, VA MTIE += 1 list.extend ® "HEFL” F2 F 272D TLT=:

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

[1]

ZAUIR ¥ T

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

a_list L TWiA 727 VEEHIN, EFHINIATI 27 FADKRS VXIIHEE a_list ITAA
ENFT, MALTOVWBDIX, a_list PEHFHHIETHELTWAERILA T 27 FADKRAL Y XADT, KA
WFERINZI A D L TnRnwo T3, RALEBEERSEE TWED,

oT, SDRTNDHFITIE. 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
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__iadd__ WEHII L. VR MIIEIR (extend) XA E T A, result A a_tuple[0] DBLICIELTWE 4T
Vx P beRILATY 27 v EIEL TV LTH, XINVEAERDT, ZORBORAEREHZI—L
“hET,

2.5.10 E#BY — FHRLIVDOTID, Python T aDIYEHBIETETEIN?

Perl 2 2 2 =7 4 ® Randal Schwartz DIfEL INZ DT 7 =v 7idk, VAVDOEZREY, FNZFThOEER
ZD Ty — Ml T2 XA MY v 2712k o TY—bLET, Python T, list.sort() XV v FiZ
key 5lE o T ZE W

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

25.11 UXbZRDIVRFDEICE>TY—FTBICIFESLETH?

TODATL—RERBEDDETCERINLDATL—RIILTHE, DEREZELZEATLEIWN,

>>> 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']

REDEBEDHIDR D J713:

>>> result = []

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

ZHDIFI DAL T Ve, TEDOV X PAWURL TR Zheffnidkzrd LOLERA, L1L. Z
RUZEV Y 2 F TIRIEE GO »H D £F, ZETL x5, 5. append() HENIAE ) &% DY
TEHITRERDD, ZhEEIT27DICERED 2 o2 TRLTOVETH, ZRTHIHIOSNRVWIEDRHZD
T, D UEM» 222 DT, Z2HIZ, "result.append” IZIXEBHHRERBRIRINCHE T, =2HIZ, b
FTRTORBE T INENDH 2 Z e THENELTLEVET,
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26 A7V bk

26.1 JS5RLIIfATTH?

72 23, class XOFITTERSINI/HRA T2 7 VT, V7RA TV VEIA VARV AF TV =
JMNEERT 27007y T — e LTEbI. 27— 2BICRED T — & (attribute//BM) £ a—F
(XY v F) OWfENKLTOET,

HLWr I 2% =D LMD 7R (HL Wy FADERS FRALMEINET) ICESWTESZ 2 b TE
¥9, TOHLWIIRIZ, BRI FA»LEMHEEAY Yy FEHMALES, ZhickD, A7V ET
NE A THEFGINCIERTEE T, X— LRy 7 ZANOEARNR T 723 24T 2 — %172 Mailbox 27
FRAEEST, ZNDHVAVARFED X =LKy 7 ADEXZH S MboxMailbox, MaildirMailbox,
OutlookMailbox D XS5V 77 5 A EENBEDTT,

2.6.2 XYy RZiZETIN?

AV oy P&, A7 =2 b x BFOBET, @% x.name(arguments...) ¥ LTHUOHEINZHDTT, X
Yy RiE7 7 AEROPTHEBE LTERINET:

class C:
def meth(self, arg):

return arg * 2 + self.attribute

2.6.3 self CIZfAITIH?

self IZXY v FOBE—SIBICEEICOF NI ELFNCTEER A, meth(self, a, b, ¢c) E LTERIHN
XV NlE, ZOEFIPIBEINEZIFSADA VAR YA x LT x.meth(a, b, ¢) £ LTHRUIHIA
F9, MO IR Y v FlE, meth(x, a, b, c) DTN DLEZFT,

BEXV Y FOERPHFUHLICBEWT self’ ZBARLARITNELRSBVDTIN? BBRLTIZE W,

26.4 HB3FTT VMY BRONIISAREDHY T IVSADA VAV ATHBH %
ANBICIZES LETH?

L b A VB isinstance(obj, cls) Zfio T XV, 773 XDX SN %5 2T isinstance(obj,
(classl, class2, ...)) DX CTHEX, H23F TV "BMEEDODEBD I SADFTI =27 FThH 3
Z#RXSNEFT L. isinstance(obj, str) X isinstance(obj, (int, float, complex)) DX SITF
UL, Python DLV M YBIOF T 27 N THEI0DFARLNET,

BB, Kibmo7sa 75 A TIE, isinstance() ZL—HF—ERD 7 T RAIMEBLIREZTEDH D $H A,
75 A% B THIET 2L ZIZ, @YRATY =7 MERAXA VMR, REDIRLZENE A Tl T 27 5
ADRAY v REERTLDDTHoT, A7V =V DI FRARZFARTZD I FJRAZGLTES 255D
DTEDD EXVA, BRI MrE32B8LHo7 LT
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def search(obj):
if isinstance(obj, Mailbox):
# code to search a matlbox
elif isinstance(obj, Document):
# code to search a document
elif ...

I X7 Fa—F3 search() XY v FEITRTDY FRICERL T, TN LEFOHT L TT:

class Mailbox:
def search(self):

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

# code to search a document

obj.search()

2.6.5 ZELIIATID?

ZE (delegation) &3, A7V =7 MEMODT 7 =y 7 (THA Y REZ =V bIHIND) O—DTT, +7
Szl b xBBHoT, ZDAY Y FDIBERE—DODIRZFVELEZLVELEL &S, FTiLWVWI T AZE
JRU. ZZT2W0RAY y FRTFZHLIFEEL, MOFTRTDOXAY v FZ x OMIGT 2 XY v NICEET 2
LWZ 7 A% ENE T,

Python v 7' < IfHICEELFHETEE T, HlIZIX. UTDIZF7RIE. 774 0D XS IIRZE VDS
LIRTOXFEZRLFIIEMT 27 7 A FEELET:

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, ~BRIICEBIEI N v F 2RIV E TS, BEIRESINIFICEHAN N B R RNk, 202

A2 __setattr__() AV Y REERTIVLENRD D, THIKEHOOTEENMBETT, __setattr__()
DERNZRFEZIBBIZUTOES1ThD £3:
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class X:

def __setattr__(self, name, value):

self. dict__[name] = value

72TV, __setattr__() X self.__dict__ #ZFWL T, EREREZEZ TR v -2 KE
PRET L ECLARTNUERD X8 A

26.6 EEIVSATERSNIAVYRZ. EDIVFR%2F—N—F1 FLERED 5 XD
SHEUHTICIFES LETH?

FAAABD super () BAE o T ZX 0

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

30 HTDON=Ya Y TIHREZANY S A% 5 TWSI5: class Derived(Base): ... DKIKRT T
AEFR T, Base.meth(self, arguments...) & 34UI. Base (£7:\3 Base ODEJKS F ) TERI Nz
meth() XY v FEMUHEE T, Z I T, Base.meth EHMINTVWRWAY v FRDT, self 518%E
THERDHDFT,

2.6.7T EEVSADARZZEZRTVWIA—RZECICIFES LETH?

REZ 7 ADT A1) 7R (alias) B#EFR L. BRFNUAYOREES I RERALTEVWTH, L, 77 RER
DHTEZEDZA VT RAZHES LWV d LNERA, £ THETA V7 RIRATBEEER 5720 THEA
5, bRAC, TOFEIMEHATIEKS 7 RAZHINGES 0 &, fIZIEHZZ Y Y — Rk o TEY
VW B ICHENTT, Fi:

BaseAlias = <real base class>

class Derived(BaseAlias):
def meth(self):
BaseAlias.meth(self)
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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 2 NANDEDIZ—DDIFTARERT S LI (HE2WE T 7 AMHMEBEICBEEZIE2 L512) a—F
PR ENT VSRS, TNTRERA T MEHATEET,
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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,

T—RWEDERY V7 (FOZRENDHOSREFE, BOZLZNDFDOY R M 2FoY ) —RY) &
SBEE. ZOBEAY Y MEMLT 0123780 £€ A, Bk, Python 22D X359 A ZAERINT 57
NIV ZALZETLETD, T—XBEANDBRBRLA R oTHLLIDHIR=Y AL I XHBFITENEETY
 BREBED2 200 LAKRVWDT, __del__ () XAV y RETHERTFHTERVWR A IV TIHRUH X
Na»rdLhFERTA, ZREMEZEELIS T2 XICRAMETT, HIREVWIZIIR, A 7927 b0
_del__O) XYy FPEITEINBIEFIFEETT, gc.collect) REEL TNELZHHIT A2 TEZE
TH, ATV MR LUTEINI RN E S AR RGED HDFET .

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

2.7 €2 a2—JL (module)

2.7.1 .pyc 771NN ZEBICIZESLETH?

EVa2a—ABHDTA VR= PN =2 (LR BIEOa Y I LENLT7 7 A AIMESNTH 6,
V—R7 7 ANADBEEINLE), AV L LENFET—FBAoTWS .pyc 7 74 D, .py 7 74 IL
DHEZT4LZ FVDHTTF 4L MY __pycache__ IZEENE T, .pyc 774 LD 7 7 L V&, .py
7 7 AVDAHEITHE D, .pyc THDLY, FEFANIZ D7 7 4 LV EE5 7z python N A F VITHKIEL 72X
FHNCHZ D 3, R PEP 3147 28 LT X W, )

.pyc PELNRVEHD 1 2k Y—RI77A4WDBH2T 4127 ) OMROME, D% D __pycache__
Y774 L7 PUMERBVEETS, Zhid I, VeI —AN—TT7RAM2fToTWVWBRLEDLS
2. BREOLI -V ETEOI—IDRIREGEEI,. BIHEEI,

PYTHONDONTWRITEBYTECODE BIEZH L v P ENBWR D, £V 2 — %4 ¥V HE—F L TWT, Python IZ
__pycache__ ¥ 77T 4 L7 PUERMED, 2R AVRANENTZEY 2=V ET D880 (MR, 714 272
DZEZRAR—A, RE) BHBLEIE. pyc 7 7 AVIZEBINCESNE T,

& PO RZ Y 7% Python TETT2DIEA Y HR— P iZARENT, .pyc FERSNER A, HIZIE,
B EMDEY 22— foo.py DAIDEY 2 —)b xyz.py A Y HR—FLTVWAEHE, (zlav> Rz LT
python foo.py ¥¥THIAAT) foo ZEITT L. xyz IFA Y R—PZNZDT xyz D .pyc IS N F
FH, foo.py &4 YKR—FENZDIFTIFRVDT foo D .pyc IMELNER A,

foo D .pyc 7 7 ANEERT S - DED A Y KR=FEINTVWRVWEI 2—1D .pyc 7 7 4 VEIERT
% - REMND BYE . py_compile EY 2 —/L ¥ compileall EY 2 — /L& XIEATRET T,

py_compile Y 2 —VEFHTEEDES 2a— L2 a XA AVTEZT, RHHFD—2F, ZDEIa2—b
D compile() B2 A VX 5074 JWCHETTHILTT:

>>> import py_compile

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

ZDEIICHETT AL, foo.py ERIUEAID __pycache__ 77 4L 27 hVIC .pyc EEHIIET (H
N7 7 ANVOAEIE, AT a5l cfile THEEZ T2 HTEET),

compileall £ 2 — L& ITHFHNIC —ORED T4 L7 PIDIRTD T 7 A N EaAV A NVTEE
T, Yz FuY T bh 5 compileall.py REEIL T, a2 XAV LTWT 7 A LEELT 4 L7 FY DR
AEI/ELTLZE W
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python -m compileall .

2.7.2 HEDEI 21— ILBZMBICIBRESLETH?

EV 2 —L3HID o TERINZTZ7 2 —NIILER  name ZMEBITIZ L THHOARIZERETEZ T,
ZOfEA '__main__ ' THELE, ZOTOTILEFRAZV TP LTEFENTVET, f VR—r&h

L2220 EoTHELODNIZKEDEY 2 — L Fa~v >y FIA4 VA VR T72—AREHOT A P L TVT,
_name__ ®F xz v 7L THhOLZEDa—REFEEITLET:

def main():

print ('Running test...')

if __name_ __main__"':

main()

273 BEICAVR—FLBIED a—ILZEBICIFES LIESWVWWTTH?

UTDEY 2a—A2Dolce LEL & D:

foo.py:

from bar import bar_var

foo_var = 1

bar.py:

from foo import foo_var

bar_var = 2

IR A > 2 7Y 2B T OB FETT5 22T
e main 2% foo A Y R—-+F 3
o foo DZED A —NIHBERIND
o foo DAV NRANEINFETRIMD D
o foo 2% bar 24 Y K—1+7F5%
e bar DZED 7T —NUHBERI NS
o bar 23V A VINETRID D
o bar 7 foo A4 ¥ R—=1+F3 (FTIZ foo LVIAFDEY 2 —AHBDT no-op L4 3)

e bar.foo var = foo.foo var
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ZDOEBEDEMBIIKAM L £3, Python 2% foo ZRLED o TV T, foo DI H—INLRT VKRILD
HEXERETITND,

import foo Zffio T, Z/B— L — KD foo.foo_var 77 AL LS5 Lz ZiZd, ZALFHLZ
EMRIDFT,

COMEICIE (DR d) ZoDMRIKNH D 5,

Guido van Rossum % from <module> import ... 2@ ffibRWVT, TRXTOa— FEEKOFICAL
2ZeEEHHDTVET, 70— ULEHE 7 7 AEROVEMLIEEB Ev b4 YBIROATITODNAZNET
T, INTA VR—FPENZIRTDEY 22—/ <module>.<name> ¥ LTHHINZ Z Ik £,

Jim Roskind ZZNZNDEY 2 —MIH L TUTOIEICHED 5 Z L ZRERLTVWET
o TIAKR—F (A VER=-PENEEES FRAZHBEL LT a—oUb, B, 75 R)
e import X
« TUT4THA—F (4 YR PIALEI K > THIL X RS 7B — A% ED),

AV R—=FDBFWRIGANICHEHNS Z 225 van Rossum X2 DA EE ZIUI A TRAD,. THIEER
T3,

Matthias Urlichs 35— ICHRA > R— PSR ELRWE S ICa— F2BELABT I Z2#HELTVET,

NS DRRRIIEZNZNMIIEL B TEET,

2.7.4 __import___('x.y.2") I& <module 'x’> ZRLFITH. z 2B =DHICIFLSL
FIH?

importlib IZ import_module() X WHEMLEAKNH2DT, ROV IKELLZMHT LI 2MEI LT
{F2EW,

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

275 A1 VR—FrENED2a—ILZRELTHSBAVR—FLELED LRI E
Bho BETTH?

MR —EE EOMHD S, Python IFEY 2 —UHBEINCA Y KR— b ENLFICDAES 2 -V T 7 f L%
HAIAALET, FHILRVE, 72 EADEI 2 —ILTTETWVWT, ZRNFNDRREICEARES 2 —L%E A
A—PFLTWR X570 T LTIE. ZORAEY 2 — VO L BEFPEDIEXNZ 222D £T,
EHINITEY 2 - VOHZEAZEHIT 2121E, 25 LTS

import importlib
import modname

importlib.reload(modname)

FE:ZOFEZ 100% KR IZEAEEA, DD
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from modname import some_objects

DEIBRXEEDEY 2—NE A VR—PENEFATI27 PO A=Y a VEFWEITET, ZOE
Va2V TRAERPEETNTWESL, FETBEV AL VAR AEH L WT I RAEEEZ/HS XHI1TT7 v
75—t TNFHA, TR TUTOFELRBWAREINZET:

>>> import importlib

>>> import cls

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

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

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

False

COMEOREZ, 77 AF 7Y =22+ "EAE” ZHT T2 Z L THLRITRD 7

>>> hex(id(c.__class__))
'0x7352a0"

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

COENUDBEDROAETEINEDIE x++ X TED, ZOA Y F Y b TIREMREPIBE T, BE2ME
AR C TulITEZA. gy x>y DRIZHTIZUXY FENZDEFREDPTPOLIRVWIEIUBIEE S
ZEeWHBTL XD,

Bt /5 T ORISR VDT, Python l$a—7 4 Y 7R XA VOMIDBIEFICEZ DI <D ET, CT
FEMSH y ADBEABDD T, —ODAXALTOIA— FOHABSIEATLES £, ORKXA 1L
PRl (BD2VEEDEYND L) b 2T TITETL xS,

2 DaA—7 4 YT AXA X begin/end DFFIMICENETN—ITEHVET, ZhTE TR T 2RI
BRoTHEZREL, 7077 A0RMLAEL R £, —DOBEI—Em® (Hl 21X 20 A& 30 17) 12X
B2 ONBHATT, 20 7D Python X 20 17D C £ D 1320 ICZ L DIEENTEE T, THUT begin/end
DIEMDB NP ST TED D FVHA - EEPFERIERE L NN RT -2 ZOHEHTT - 25, 4~
7 MEED S HESUIRED ITIRIT YL o TV E T,
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3.2 GEEMGEIEENFULRERICEZDTIN?

ROEMZEBIL TR E W,

3.3 BATEENHERROABIRICARICFERBATITH?

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,
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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:

def function_1(...):

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

func = functions[value]
func()

FT7T 27 bDOXYy REMTHTIZIE, & HITHMIC getattr ) HAAARBEBTREDHFIOX Y v %
MEBRTXES:
3.9. FAINIENSSVWEVDTIN? 49
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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 TREDELSICA VR T T —AAK%REZFELERITSDT
gThHh?

Chrt o Java DEIREEIMEMT I LI, TV 2N TEA VX7 2 —ZIHOREILX. TV a2 —
ADAYy RPEBOFEMEZERRLET, A VX 72— ADREN IV A NVFICHHINE Z 2., K&k
7a o AOBBIEIOE, INKIERUSNTWETS,

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 - NDDDEY)IRT A P AL = ME, BlRTRA M ERREL, Y 2 —1DA VX T = — AL A
L LTHRIEET, £ D Python Y 2 —Lik, ik THET7 A M) 2T A7V S LT
TTEET, HHMRNRA VR 72— 2 2FIEV2a—NE X, AL VX 72— 2DV TRZT) =
2al—aryTHMIZTRAITESZ L WNWTT, doctest X unittest TV a—/L, HDEZWIH— K
NR—=F 4 DTFRAIIZL—LT—2T, EVa2a—-LDa— FOETOITIIRIMEN T A N 2[ — 2T
g

Python TKEL THMR Y PV r—2 a VBRI &, 4 V&7 2 — AR FMIC, BEBYIRT A MR
BHHTBEET, ERE, A VR 72—2IHTRETAMNTERWI B 00EE H 2D T, Fhll
Licdbiah 2 F3, FlziE, append() XV v FIFFHILVWERZDHL2NEY A FOKOLOIIMAES, 1 V&
7 2 — 2 TIEZ D append() OFEENERICZNEITINET AP TEERAN, TRAMAL = RS
ZOEER IRICHER D HNE T,

TAMAA—FEREL IR THRICTBEZTL, TAMDLRTEILWSHETa—FEHRIHTI I
HORMD T, TR MEABHRIZ, AREEL OO SHET, EBEOa— FEEXHO ZE1C. &OH»H
TAPAA—FDEFHEZEL e E2RKDET, 3 HBAA. Python THHEICT A M r—2%2 2 &bV L
HTEET,
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3.23 Bt goto NEWLWDTIH?

1970 A0 A& IFXUTE F Lz, FIF7R E goto 3. FEfET 20D FELTL2DHHNEEL WS ENR” 25y
747 A=FZHONRBTH S, RKESETIE, DTIKENL—TDFEP DI goto FAETT, (Python
72e. IR if #ik K or -+ and - if-else AWK T, L—FIiE while fiik for Hiz v, L—THIZ
continue - break ZEFL I BHH £73)

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 if/while/def/class XICOOYHBELRDIFHBETIH ?

FACAFHIRED 2720 (FBI% ABC SHOERO D) 12, 20 Y ANHETT:

if a==">»
print(a)

at

if a == b:
print(a)

PEZZE, BEDIEIHPLHEARTVTL LI, IHIEXIRE. 2D FAQ OEERNIRD X 51275 T
L&, T, FEEOEENZHIETT,

/NS HRHHIE, AR o TZ T4 ARSIV Ry VAN T4 P2 LRI RDIETT, urJa
TXRAPDFORAALNZ L2 TH, anr2RER0WOA YTV P 2R ITRENZROONT T,

3.27 %t Python TIFV A MR TILORRICHAVIDPH >THRVLDT
Ih?

Python T, VR b, X7, HEDREBOERDOEIHICAH Y EDTTHRVWI IR >TVWET:

[1, 2, 3,1
(ta', 'b', 'c',)
d=A

"A": [1, 5],

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

INEHFTOIZE, W OrOHEABH Y T,

VR FRRINREEED Y T 7 VBEBATICE > TWb L ZIZ, BIDOITICA Y= 2B 202HZATEL &
BN, HREREZBIMT2D0ITBD FF, Fh, ELI7—2RIFT I, [TOWMREZZ21TS
ZENTEET,

FEZ T <ZBELTLED &, BHILDOHWVWI S —Z0ih D 5, flRE:

x = [
|lfee|| ,
||fie||
||fool| ,

"fum"

CDOVRMIFADDEEND L XSICHRAFITH, BRI 3 OLrHD FH A, "fee”. "efoo”, "fum”
TS, BICAU<2MI2 L5153 ZoMOLI —hET o Ed,
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BIICH O <EZDTTHRVWIEIZTNL, el oaickba— FERDEHICRD £3,
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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)
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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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Windows TlZ: the consolelib module Z{# - T <L 72X W,

4.1.5 Python IZI& C @ onexit() ICHETZHDIFHDFTH?

atexit Y 2 — LI, C @D onexit() U & 5 RBEIBERERMEL 3,

41.6 T FILNY ESDHEMDBVDTILREBETIH?

RLDODBELEMBEL, ST FAANAY FIDRMESLGIBVRA I TEFEINTVS I T, JHUIRD LS
WK IR E T

handler(signum, frame)

b, ZHEZOD5 M TEFESNEINETY:

def handler(signum, frame):

4.2 £<HBExE

4.2.1 Python @707 S L AVR—RY hZETARTBRICIFES LETH?

Python IZIZZ=D2DFT A M7 L= T =703 DWTWVWET, doctest EY 2 —Lid, Y 22— D docstring
DOFERAGE RO TERSEFEIT L. % docstring Ik > THEZONEEFN MR L T,

unittest £ 2 — L. Java *® Smalltalk DF XA P 7L — AV — 7 2 LXMW EZT AP 7L — A
‘7""7’6‘3‘0

FAMEERBHICT 272012, 702570 BVTEY 2 —WEORWEKHZHSNETYT, Fur 54T
F I FERTOUHEZEKPR I FADAY v FCUURETT - T5F25Z8 T, Tl Iahi@ihst
WHEL IO RMIBEN e EBVBELNLIZEDBHDET (V50D B—IAVEKADT 7L RIZT
O—NVRT7 7R AXDBENPLTT), SHIEEIL. TAIZITIDODBEDHELIRoTLE S b, 7
0277 IR 70— NOVERIHAFS 2 DRkl 5 RETT,

78275 5D "global main logic” 1%

if __name__ == "__main__":

main_logic()

D &L SIZ main EY 2 —LDRRICHKZRD > Iz dbDEHELDONBEVTL & 5,

T s S APEHIN, BB 5 AOEENBVRTWIRRICR o256, FOEHEERHAT TR FEEEEL
RETT, “HOTFTAMEHILTZ3TA MRS — MNE, ZAZPNDEY 2 — VICHEFIF 2 Z e B TEF
o THUITFRDH D Z 5 1ITE X F 325, Python ZfEETRLENZI T, BUFLHHETY, "o —
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F (production code)” &WifTTT A MR ZEL 2T, NIRKETOMETS 2 b FHVERRETHIFLIC RAT
D2 EICKRBDT, a—74 YIEEZ I DDHE KLV DITTERT,

T T LDAAL VEI 2a— L2 L TR ENZDTIE R "HED 2—0" 12, £ a2—LOHCT A
FE2EDZELWVWTL & 9,

if __name__ == "__main__":
self_test()

RN A VR 72— A LEHLES 7054 TE A, A V27 2 —ADBEZ WK T3. Python
THEEBINS fake” 4 VX 72— ABFoTTF A MTEXET,

4.2.2 Python D RFa XY bXFIDSRF X M ZERTBICIFES LETH?
pydoc EY 2 — /LT Python Y =23 —=FHND FF 2 X ¥ bXFHH» 6 HTML Z4ERTEE3, K

12 docstring 25 API R a2 X ¥ MEAERT 2121 M1 epydoc ¥ WH R D H D £5, Sphinx b
docstring DINEZEZDHZ LB TEET,

4.2.3 —EBIC—DODRBZIRSTHICIIESLEIH?

Unix & OS TIEWL OWBERFEND D 5, curses 25 ODNRERL D HTTH, curses IXENIZIA
LRKEBEZEY 2—LTT,

4.3 XL v R

431 ALY RZE-7OJ S LZECICIBES LETHL?
_thread £ 22— TlERK <, &7 threading Y 2 — L% ffio T 7Z&E W, threading £ 2 — LI,
_thread €Y 2 — VTR IN 2K L AV AREARERD, FRILHFEERK L £ 55

Aahz ¥, BRI DAL YT 4 YT DFa—bIUTADLHKERATA RERZTOVET, hitp://www.
pythoncraft.com/OSCON2001/ ZZHL T Z&E W,
432 ALY FR—DHRITEINTLWEVLSTY, BETIH?

XA VALY BT ITR22di2, ETODAL Yy FIIERTINET, X[ VAL y RIZE#BEITESZD
T, ALy R 2 3 2REb 52 6 FHA,

EHRLIRRIE, TR 508bHIZ, ALy FRETIT 2D TR0 ) -T2 MA 322 TT:

import threading, time

def thread_task(name, n):

ROR—D1H <)
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(FiDR— 25 D %)

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) # <————————————————————m———— !

UL, FEE (IFACDTT7y 74 —4TlE) ALy FRIATLUTEITEINZDTERL, —DD002%E
TENRBZDTT ! BERSE, OS DALY FXF T a2—FF, BiIORAL Yy P70y Z7XNA3ETHLWVR
Ly FEBBLEZWASTT,

HEICETICIE. BBROETORINICE r o R Y —F%2MAZ B3I TT:

def thread_task(name, n):
time.sleep(0.001) # <-————————-——-——-——o—— !
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() DRWVEBERHZHHML L5 525D, L7+ D XS RMEMAZMES HAVBRVTL &
S 1 DD7 474 71& quene TV a—N%EMHoT, Fa2a—FT7Vx7 b2ED, FEAL Yy FPET LIE
FWCF2a—C b= VEBML, XL YRALy RIZAL Y REFAILBDO =2 VR F2a—0biiAtEE5 2
2:‘/6\3—0

433 1K TADT—HA—RL v RICERZEIDIRBICIZIES LETH?

B ER. BT LW concurrent . futures £ 2 — )b, ¥fIZ ThreadPoolExecutor 7 7 A% {5 &
P

DL, FT7AIV XLz EFCarybr— L LEnWEEIR BHOFTrY vy 72EL LB TEE
3, queue EV a2 —NEMloT, YaTDYVRMZELF 2—Z2{Fo T IV, Queue 7 5 REA TV =2
POV R MEREEL, F2—WKEREZEBMT S .put(obj) XV v R, ZNSEREZIRT .get() XV v F%
FoTWET, ZOZ5RIE, ZNZFNDY a7 Zx o560 1 EIFZTRDHENS Z & 2IREAES 5 DITHER
oy 7 HEE L £,

IZWXHBEo2 LBIRD D 3

import threading, queue, time

# The worker thread gets jobs off the queue. When the queue is empty, tt

ROR=STEER)
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(FiDR— 25 D %)

# assumes there will be mo more work and exits.
# (Realistically workers will run until terminated.)
def worker():
print ('Running worker')
time.sleep(0.1)
while True:
try:
arg = q.get(block=False)
except queue.Empty:

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

else:

print('Worker', threading.currentThread(), end=' ')
print ('running with argument', arg)

time.sleep(0.5)

# Create queue

q = queue.Queue()

# Start a pool of 5 workers

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

ETRICE. UTo ks icihshEd:

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

= o W N
a > W N = O

Worker <Thread(worker

IDHLWILWEEY 2— LD FFaXy bEFARNTLEXWV; Queue 7 7 RIEHBHEERA VX —T7 2 — %
BELTVET,
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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,

ZLTHRRIC, —BEEOA V2T Z2REEZLIHEEFELRVWESICLEZLE LT, ZhZhnf &2 TFY &
EMAN L7 ZA ETER L TRIIBESNDZEWVWSIDTL & 507

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,
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4.4.5 ST (RS232) K—MCTFoERTBICIEES LETH?

Win32, POSIX (Linux. BSD. &), Jython Tii:
http://pyserial.sourceforge.net
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

HYFT, ZHuE urllib.request 2 U 7= flHE 72 5] C 3

#!/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:")

RDOR=I 1% L)

45 Ry rI—=U /A4 2=y b FOTFZVY 71
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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 #fihA7 vy ¥V 7ENRBNEIICTEDIC, Y7y bk /yT7ayd 7 E—RIRETHI LD
HiskE 3, ZL T connect() Lz =iz, BIEEICERICTE 20, =7 —%B% .errno & LTELHNNER
U202 DEH 50127 D £F, errno.EINPROGRESS 1%, TR TH 200, FHEET L THARVE L
ST ERLET, B3 OS TIRERZZEINRINDEDT, 72D T AT LTHPREINE D EREID T
BARBERDHD T,

connect_ex() XV v FEMIIEFNEER L2 THEAE T, ZIUIHIC errno DIEZIRITTL & Ho K—
VY7 D7=DizlE, B TE 7 connect_ex() ZMUHT I B TEET -- 0 £721% errno.EISCONN (&t
Nz Z2RLET - T2 BIRITZY 7y M RELTEZAAARBELTARS Z BN TEF T,

AMR: asyncore EVa—lE, /rT7uvF VIO y T =7 a—- FrEIMEEDLDIITIL—LT—
DRI BRITERZRBELE T, = F =T 1 D Twisted 74 75 VIZ—MRAIITEZHERERERK TS,
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4.6 F—B~R—2

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

=4

FEHED Python 121%, DBM % GDBM 72 XD, T4 AT R—ZADNY ¥ a DA YR T 2 —AbEFEFATVE
3, F7z. sqlite3 BV a2 —Md, BERT 4 A/ R—ZADHBRT —EZR—2A 2R MH"LET,

FEALDERT =X R=ABHR— P INTVET, FHllX DatabaseProgramming wiki page Z 2L
TLEEW,

4.6.2 Python TKEMNABA TV b Z2RETBRICIRESLEFTH?
pickle 74 77 VEY 2 =)L T, T —MUBFETINERRTEET FrNIT 740, VYT v b,

T4 Y RUDEIBRHDERET S LIFTEETEAN), shelve 74 7F Y EY 2 —/UI pickle & (g)dbm
2V, f£EED Python 7Y =7 b 2ELKENES vy Y 7 2ER LT,

4.7 BFH

4.7.1 Python TEHZEMTBRICIFESLEFTH?

FEHEE Y 2 — )LD random DELEAERIRZHE L TV E T, VHITHEMTT:

import random

random.random()

AKX [0, 1) ND T ¥ X LR FE/ NI BRI R L 5,
ZDEY 2= MEZDME L ORHL L ERERD B D £3, Hil 2
o randrange(a, b) XXM [a, b) OB EESRE T,
o uniform(a, b) ZXM [a, b) A SIFB/INEEE RO T,
o normalvariate(mean, sdev) ZIEH (FVR) iz >V 7L ET,
=T Y ACEEEHT 2 KELBERL HD £5, BRI
e choice(8) HA BN —Fr VAN TV RARBREENET,
o shuffle(L) WVRMEAYTL—RIZT vy IV LET, THhDE, 7YX ARMUEZET,

Random 27 7 ADA Y AR ¥ ARAEB LT, BROMSLEHBERBEOLD D TEET,
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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,

75
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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() THEERDOZ 7ILEHEBICIZES LETH ? 77
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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,

78 5% 5 B sk 1B6iA%H FAQ
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5.11 Python 75 CH++ ATV RTT—RTBICIBES LETH?

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 5 C++ AN VRTT—RXFBICRESLFTH? 79
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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]
TH2EZWXEFHEIIHLL I — Xyt —IPE5260%T, TOLIRIDZFVERPBLIEVI ERHD
£79,

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

ZhE C TIT5 &b ¥ 72 711%. PyRun_Interactiveloop() % (MERSIXHIDO AL v R T) M
O L. Python 4 ¥ & 7V RZHRIDANZH/OEL LTS, MAOANBEBEZRET 201
Py0S_ReadlineFunctionPointer() ZfETH I D TEXEF, LWk ¥ MiE. Modules/readline.c
X Parser/myreadline.c 2SR L T Z X\,

L2 L., #lARAAD Python £ Y X =TV REMO7 TV 5 —>a YA CAL Yy RTEITT 22 2 HAHE
T, PyRun_InteractiveLoop() TZ—FDANZFHEoTWHHIEDLALVWIEDHDET, TOLS5RK
BEDORIRKD—DIX, PyParser_ParseString() ZFEA T e.error & E_EOF ¥ LWZ Xk, DFEDH AN
PITERTH DI RIS I TT, ZiUuX Alex Farber D2 — R%2BEIWZ LTz, RTA MDY VI
a—F/FTT:

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

#include <compile.h>

int testcomplete(char *code)
/* code should end in \n */

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

node *n;

perrdetail e;

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

}

PyNode_Free(n) ;
return 1;

ADFERERIE,. ZIFWSNLFH| % Py CompileString() Ta Y A LT3 iikAd I TY, T
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F—lary Rt NENS, RENa— A TP =7 % PyEval_EvalCode() ZMFATHETIT S L
ERATLEZWV, 23 TRIFNE, ANERDOZDIRELTLEEI WV, Iy A AR LIRS, £
NBLT—RDOPANDHEDN KD ENTVERETRDOPFARTLEZE WV, Z2DRDIZIE, FINE T Lrs
X —IXFHERE L, Th%EXFH| "unexpected EOF while parsing” ¥ L 3, Z 212 GNU
readline library % ffi > 7256 2% F53% D £ 3 (readline() ZFHA TV AMIE SIGINT Z#EH LW d L
NEEA)

#include <stdio.h>

#include <readline.h>

#define PY_SSIZE_T_CLEAN
#include <Python.h>
#include <object.h>
#include <compile.h>

#include <ewval.h>

int main (int argc, char* argv([])

{
int i, j, dome = 0; /* lengths of line, code */
char psi[] = ">>> ";

char ps2[] R

char *prompt = psi;

char *msg, *line, *code = NULL;
PyObject *src, *glb, *loc;

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

Py_Initialize ();

loc = PyDict_New ();

glb = PyDict_New ();

PyDict_SetItemString (glb, "__builtins__", PyEval_GetBuiltins ());

while (!done)
{

line = readline (prompt);

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

done = 1;
}

else

{

i = strlen (line);

if (1 > 0)
add_history (line); /* save non—empty lines */
if (NULL == code) /* nothing in code yet */
j=0;
else

j = strlen (code);

ROR=STEER)
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(RIDR=I D5 DREE)

code = realloc (code, i + j + 2);

if (NULL == code) /* out of memory */
exit (1);
if (0 == j) /* code was empty, so */
code[0] = '"\0'; /* keep strncat happy */
strncat (code, line, i); /* append line to code */
code[i + j1 = '"\n'; /* append '\n' to code */

code[i + j + 11 = '\0';

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

if (NULL != src) /* compiled just fine - */
{
if (psl == prompt || /* S>> M or */
\n' == codeli + j - 11) /% "... " and double '\n' x/
{ /* so execute it */

dum = PyEval_EvalCode (src, glb, loc);
Py_XDECREF (dum);
Py_XDECREF (src);
free (code);
code = NULL;
if (PyErr_Occurred ())
PyErr_Print ();

prompt = psi;
}
} /* syntaxz error or E_EOF? */
else if (PyErr_ExceptionMatches (PyExc_SyntaxError))
{
PyErr_Fetch (&exc, &val, &trb); /* clears exception! */

if (PyArg_ParseTuple (val, "s0", &msg, &obj) &&
!strcmp (msg, "unexpected EOF while parsing")) /* E_EOF */

Py_XDECREF (exc);

Py_XDECREF (val);

Py_XDECREF (trb);

prompt = ps2;
}
else /* some other syntaz error */
{

PyErr_Restore (exc, val, trb);

PyErr_Print ();

free (code);

code = NULL;
prompt = psi;
}
}
else /* some non-syntax error */
{

RDOR=I 1% L)
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(RIDR=I D5 DREE)

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

free (line);
}
}

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

5.16 KEED g++ > >ARIL __ builtin_new ¥ __ pure_virtual Z &
DIFBICIFESLFETH?
g++ EY 2 — N ZEINICE — F§ 3121, Python ZFHa > 4L, £h%E g++ THY 2 (Python

Modules Makefile §® LINKCC ZZ#) L, #kik% g++ TV ¥ 2 (HlZ1F g++ -shared -o mymodule.so
mymodule.o) L7RFAUILD FHA,

5.17 XV v FOWL DHE C T £DiE Python TEEINA TP
VEUSR% (MEBET) EBLIETEZIN?

IV, int . list . dict BREDEAL ML V7 5 ZAD KR TEE T,

The Boost Python Library (BPL, http://www.boost.org/libs/python/doc/index.html) XX, 2%
C++ »HTEET, (F72b5, BPL 2o T C++ TEILNLIIRS A MR TEET).

5.16. RXE&E®D g++ > >HRIL __ builtin_new X ___pure_virtual ZRDIF3ICIFES5LFIH? 83
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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,

D ZHEOMEFARFE 2> TV 2D TRITFIUI, FHEIITIE "DOS V4 Y P R 7 axy FFXar 7
RELBRIFINTVSE HDIZ, Windows A<V REXA T2 22125 TLE D, BEZIVI V4
Y RIEIMBEAN—T cnd ZMRRBLCEFILF T, BEEZXOLSHRE7ZEHD Windows ® ” a~<> F Fav
TEBENZDT, V4 Y RUPEBILZDOB 525133 TT

C:\>

COXFRELZ->TWED, SiZRDHoDTE3DT, VP a—XRDOFRER. DREVPREMZ LI
foT, ZOESITHRoTVWERZLHHBTLLS:

D:\YourName\Projects\Python>

CDEIRY 4 Y FUEZMITIE. Python 70275 A%z FIHIINEFNCES F T,

Python A2V 7" M& Python 1 27V R 2 IN 2[0S ATUBEIRITAITR SRV E WD
ek, HRETIBREDPHDET, A VEXTYVRERZ Y T MEGAAAR, N Fa—Ricarosful, N
A a—FZ2EFLIu I 2ELEET, TlE 41X 7Y %5 Python AZ7 V2D S 72D
F, CARHAEETZDTL & 507

FTRANS, ATV RU 4 Y RO "py” WO HEENRA VR T RERET 215K TH 5 LBk S ¥ 2058
BHDET, avY R4 Y R EBEOLES, py VI AT Y REANL, VE—2F—2IIVTLEEW,

C:\Users\YourName> py

RDESRHNHRZBTL & 95

Python 3.6.4 (v3.6.4:d48eceb, Dec 19 2017, 06:04:45) [MSC v.1900 32 bit (Intel)] on win32
Type "help", "copyright", "credits" or "license" for more information.

>>>
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AVRTY RO MNFEE— R DEE D £ L7z TAT Python DXL EMEEIICAN LT, o TV
WCERITPIHMIEE2 e TEET, ZhD Python DEIEDHEAED O DT, WL DD EEATAN
L. #RERTHEI»DTAEL & 5:

>>> print("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

ZL DADPXEEE— REFERTCEELR 07 LAF[REFIEHKE L THE->TWE T, XEEX Python v > =
VEKOLEWES, exit() BBEMOH T, Ctrl F—F LA S Z AL "Enter” F—%2L
T. Windows 2> K7 Y7 MR- TL XN,

AZ—bk IRTOFOTFL Python S.x  Python (command line) D X5 BRIEHNPAX — P A =2 -1
RS2 20d LNERA, TOEEFHTIE, FILLWI A Y FETIE>>> 2 0nS 7ary AR5 TL &
S0 ZDHE., exit() BABEMNUHE T Ctrl-Z2 ZANT 2V 4 FVIEAL £ 3; Windows X 1 2D
"python” A< F%2 D 4 Y FUTETLTOVT, A YETVEXEZRTEIELLXIZ, 20V 4 Y FURAL
EJ

py A% FAFMENT VS Z L AR TEDT, Python 227V F 252 6N3 K518 DL, 2
D7=®IZiE Python 227V 7" b DX SR BD 5 WVIIHEN SR % 5.2 2 08035 D £3, Python 227V 7 53
TAZ by FIZHY., hellp.py LWIHIKHIT, BrorXRwIicavy oy ypk—a741L2 b
VEFAOWTOWRERELEL XD, 22T 22RDEIBERDVPALNET:

C:\Users\YourName>

T ZETRIE py ODBAICRAZ VT DA% AT S LT, Python KAZ VT 2ET XS py 2~
YRICMATEET:

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

6.2 Python 27 U7 b ZRITHAREICTRICIZES LEIN?

Windows Tl&, f2#0D Python £ ¥ A b —=Z133TIZ py IWkRFZ2H 3 7 7 4 L (Python.File) & BHEfT
J. FDT 7 ANANCA VR T) REFFTTHA—T > a< ¥ (D:\Program Files\Python\python.exe
"% %x) EERZET, avy PRy T brS foopy £ LTRAZ Y S M E2ETARRICT 2132 TT5o
TS, A7V MEERTZ LT oo’ 7RI RA T LU TEFLEVWDR S, PATHEXT BREZHIC py %
MR TLZEW,
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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?

See cx_Freeze and pyZ2exe, both are distutils extensions that allow you to create console and GUI

executables from Python code.

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
DERA. (FFaXy MESHTORWERLZEEDO—DOHTY, )b DIT, pythonNN.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? 87
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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,

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

. SWIG %2 21X, app DT —&X 2 XY v K% Python T2 3 X 51255 Python ” fEIREY 22—

PBICENE T, SWIG ZHAZRERL-oTLNATLE: I, MRELT, exe 77 4L ORIZ Y
Vo553 Ca— K2 TEET (1) DLL %F 5K THEL L VY7 bR D 27,

. SWIG 13HE5R DA FGITAK 2 F4H1D init BIEL (C BIE) 21D $3, HIRIE EY 2 —LDHAHTD leo 72

5. init BI DO AR initleo() 12 D £3, SWIG shadow 7 7 RAZHo/E 508K, 25T 5L
init PAKDOHANE initleoc() I8 D £F, ZAUE shadow 27 T ADMES 1Z L A EFEAL7 helper 27 7 A
ZHHEL 5,

ATv 72D Ca—F% .exe 774AMIV 7 TESDE, FIHHELEKOFECH L & Python ~dD
EV2-NDA YR=IPAFLEHPSLTT ! (FFaX Y MEINTOWRVWERBREED-OHTY)

CET 212, UTOa— REf-T Python £ Y& 7V XEHIREY 2 —VIAATHHHL T 2 Z e 8T &

£79,

#include "python.h"

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

. Python @ C API iZi&. pythonNN.dll %= )L R332 Diffbiiza > ¢4 MSVC LISt D a2 >34

SEFES L HEAZ ZODMERH D T,

I 1. 22834 912X o T struct FILE X3 280203872 5729, FILE * 5825 Wb
BEKAE” BB, Zar 4 SIRBTEEIHA, EHEOBAI»S, IhoidE K KEREFIC
BoTWVWE T,

i 2: SWIG & void BIBAD Z v RZ2ART 5 & ZWUTOa— FE2AERL 3

Py_INCREF (Py_None) ;
_resultobj = Py_None;

return _resultobj;

@, Py_none ¥ pythonNN.dll FI® _ Py NoneStruct &\ 58k T — XEICEMT 2~
TY, /. ZOa—FEfa 4 FJERETIIRMLET, 2Oa—-FEZROXIICEEMZTIE
XU

88
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return Py_BuildValue("");

ZHT, SWIG % F2 3z v (Bl SWIG O5ELAHI0LETT) FATH. SWIG O %typenap
av Y FEEo THEMWEETES L5122 b T,

6. Python ¥ = V27V 7+ %{# - T Windows app N5 5 Python £ ¥ X7V XY 4 ¥ RO ERERT 3
DIFVVVHETED D FHA, ZDEIICRREINDEI TV 4 Y FUE app DV 4 ¥ FUTRT 4 2IXE
RHEDERA, GLAE " AA T4 TR AR TV EY 4+ 2 FU % (wxPythonWindow Zfi-7bD L
T)EBRETT, 2DV 4 ¥ FU% Python 4 ¥ &7V X0 DIIHHE TS, Python @ i/o &
HHEXEFR—D TS VAR ATV MCHUHALY P TEHDT. read() ¥ write() A
Vv REEL (JEREY 2 —VTEHKRSIN) Python 7Y 27 M X2 HUIVVD T,

6.7 T7 1 2h Python V—RIIRZTZBFICHEALLWVWESICTSICIE
ESLETH?

D FAQ TRE 7RSS e 28 ¥ A, Python XA L4 A F PEP 8 Tid. ffixh 3 Python
I— RIZERAR=R 4 D% 5 Z e 2R L TVET, 24U Emacs @ python-mode D7 7 # L+ ThH[H
LT3,

WK DILT 4 R TH, RTELAR—AZEELDIIRLBLWT T, MSVC 2 FALZHTHD, AR—
AE[ED XD T IRENEICTEE T, Tools Options Tabs ZFEIRL, 77 A NVEALTD " F7 51
M OTRTE AT ME T4 EZRELT, " AR—AEFHATE” OFIFRX U EFIRLTL
7ZEW,

Python i, d LR 7 AR=ADBRELTWVWD Z & THREDZEHICHED D 5355, IndentationError ¥
7213 TabError ZiAMH L ¥£3, tabnanny €Y 2 — NV ZETFTEIIL T, T4L 7 PV =YY =Ny FE—
FCFzv 32N TEET,

6.8 JOVI T3 H<IFRERBETBICIFESLETH?

msvert BV a2 — 2 fo T XV, ZTHUIMEHED Windows EFHEEY 2 — LT3, ZHEF—KR—F
DTN TO 0N kbhit () &, KET 22 —XF%2HB 5 getchO) ZERLE T,

6.7. I7 1 &2H Python V—RIZETZHFICHALBWVWESICTBICIBES LETH? 89
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2374w 91— 14>2T7 11— FAQ

7.1 —figl7% GUI DERT

7.2 Python D735y b7 #—LIEEKFD GUI V—ILF v MIFAHHD
FITH?

HWDTZ v b7 3 =2 (B) M2 E 5T, W O»HD EF, £/ Python 3 BHIATHARVSD
bHHET, YD Thinter ¥ Qt 1% Python 3 i TH 2 Z ¥ RHERLTVET,

7.2.1 Tkinter

Python OFHERZ EIL RiZid, tkinter £\ 5 Tel/Tk V4 Pz v bty bDATY =7 MEFS VX7 = —
AMEENTOVET, THUIRDEHICA VA M=V LTHEZZTL x5 (BE25, ZHUE Python DiFk
AED NAFVT 4 APV a—Yay KAMZATVEIRLTT), Y—ANDKRA &Ry, Tk ITHT
L LWEEIE, Tcl/Tk FA—s—2 22 L TLEZE W, Tel/Tk 1& Mac OS X . Windows . Unix 7
Zv M7= HICHERICK—XTNLTT,

7.2.2 wxWidgets

wxWidgets (https://www.wxwidgets.org) l&, C++ TEIPNL 7V —TK—=XTNVE GUI 7 7A54 7
FUVT, BT 79 M7+ —LDIAT 4 TRV I TV K7 4 —AZRHEL EF, FIE. Windows, Mac OS
X, GTK. X11 B3I RTLELLMNRTT, Fab\1 ¥ 7T 4 ¥ 27i& Python, Perl. Ruby 72 ¥ O FFETHIAH
TEET,

wxPython 1%, wxWidgets D7z D Python HFFE T3, LIXULIEARK wxWidgets DY V=R XD DT HI
ENFTH, FRUIMDOZFENL 7 4 ¥ ZTEFIHTE R WA Python fEIRIC & 22 < OREREZTRAL L
5, EHK wxPython 2—H—HEEII 2 =T 4D FT,

wxWidgets  wxPython &, 7V —RA—F>Y—2AY 7+ 727 THD, BREIALVATIV—V=
TR 27V 27 LARICEENA I SN TVE T,
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7.2.3 Qt

Qt V—AF v hADAL ¥ F 4 ¥ (PyQt E7:1% PySide) ® KDE ADAAL ¥ F 4 ¥ (PyKDE4) %8
HHFEF, PyQt I3BTE PySide KD DFEELTVWETY, 074X VRT7T TV r—>aryz2HEK
¥ Riverbank Computing 226 PyQt 74 ¥ A ZMALRIFIUIRD £ A, PySide 3E2TO7 7V or—
Pa I LT7Y—T7,

Qt 4.5 X LGPL 24 Y ATIA4 Y REINTVWET, £/, BHIA 22 R3d The Qt Company 2»
LAATEES,

7.2.4 Gtk+
GObject introspection bindings @ Python "D XA ¥ 74 Y C, GTK+ 3 77V 75— a yHB»id 3,
Python GTK+ 3 Tutorial & D %73,

Gtk+ 2 toolkit D E W PyGtk N4 ¥ F 4 ¥ 2725 James Henstridge 12 & o TEEZINTWE T, <http:
//www.pygtk.org> 2SR L TLZEW,

7.2.5 Kivy

Kivy i3, 7R 2 b v ARV —7 1 ¥ 7Y A7 4 (Windows, macOS. Linux) & € N4 L7 34 X (Android,
i0S) MY R—bT270R7F79 v 7+ —2DGULI 74 77 UTT, Z4Udk Python & Cython TF
PRTED, —HOY 4 Y FUONy 72y FIUETHEHTE XS,

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

P OB THALZI AT Ty b 74— T 4 Y FU T AT A the FLTK toolkit @ Python /N4 ¥
7 4 7D the PyFLTK project 225FATE 3,
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7.2.7 OpenGL

OpenGL DA V7 4 7%, PyOpenGL 2B L TLZ&E W,

7.3 Python D73y b7+ —LEBD GUI YV—IJLF v MMIIFEHH D &
gh?

PyObjc Objective-C bridge 4 ¥ A+ =135 Z 212X > T, Python B2 J<lx MacOS X @ Cocoa
FATI7VRFES D TEET,

Mark Hammond 12 & % Pythonwin 1Z21% Microsoft Foundation Class DA ¥ & 7 = —ZX ¥ Python v
TIVIREPEENTVET, ZhE MFC 27 7 2% HWTEIZ Python TEPNTVE T,

7.4 Tkinter D&

7.4.1 Tkinter 77— 3> %2 FiET3ICI3ES5LETH?

Freeze ZAZX > F7uar 77V r—ary2ERT2 Y- T3, Tkinter 7 7V 75— a V2T 2L
Z ZRIE Tl & Tk 9475V 2RBELTE3DT, EOXXR Y F7a 23z £8 A,

—ODFREKIX, 7TV = avic Tel & Tk 54 75V RFM L., BREZE TCL_LIBRARY ¥ TK_LIBRARY
TI7 VXA LHETEZILTT,

HICARY N7 Y7 TV r—2a il 27203, 7477 VKT Td A2V T+ b7 7V r—a
VITHEEINTORIFUIRD FE A, T2V R—FT 25 Y —1D—D1F SAM (stand-alone modules) T.
Tix 74 A MY a—a > (http://tix.sourceforge.net /) O—HRTI,

SAM ZH#MTT 3 L 51T Tix L)L F LT, Python @ Modules/tkappinit.c WD Tclsam_init ()
FEADEY)I 2 — 2 E T L, libtclsam & libtksam 12V ¥ 27 LT EZE W (Tix 74 77V EFATHRW
T9)o

7.4.2 1/0 2R oREICHEHOND Tk IR b 2ENETH ?

Windows IAD T v b7 4 — 21200 TIE, FW, ALy FEZBED D ERA! 72720, [/O a—-F%
DUEBR LT ERD £8 A, Tk IZ1E Xt @ XtAddInput () I — L L FAERDDHRHZDT, 7741
T4 A7V TRETI/O DAlRER & ZZ Tk XA Y= HMEN 2 a— ANy JEBEERTEET,
tkinter-file-handlers ZZ[& L T 72 & W,

7.3. Python D73y b7 +#—LEB®D GUI YV—IL*vy MIRZEALHD EFITH? 93


http://pyopengl.sourceforge.net
https://pypi.org/project/pyobjc/
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7.4.3 Tkinter TEIK F—NA 2T VINESNERA, BETIH?

bind() XY v FTARY MZHEIITOENTZARY AV ESH, BYRZF -2 XN 22X 2NV F
ANV WS EER LS EHrNET,

&b —MIRREENE, N V74 YDA E T AT 2y MR F—KR =N T — AR RV L
T3, Tk FFaX Y P TI74—HRaAT Y FEHELTLES WV, @HEREY 4V zy bOHFZIY v 7T 5
e THXF—AR—FKI7 =D REHEZ200FT (LI EZ5NER A, takefocus 7> a V%S
LTLZE 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 Mac OS X —#® Linux 74 A MV a—Tariy, LD Unix BFEARL—T 4 VI AT
LY AT LIZIE, Python 57 7 4V TA YA b =L ENTWVWET, FHEL 2 X b —)LiZ Python 53
BENLTVZDTY,
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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 IIMFHES 4 7Z VD 1ib2to3 & LTHMTE XY, BEEDY - L LTOMEAZZX 2V S+
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 = staticmethod(f)

ROR=STEER)
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(FiDR— 25 D %)

@staticmethod
def £(...):

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,

TAZYVTEZDXY v RIZBLUTFEL I, descriptors ZZH L TLZ&E W,

dictionary (#F) EE D ¥ —ZHIHICT) 2 HABEH|TF, __hash__ () XV v F& __eq () XAV
ERELMEBEOA TV 27 F2F—ITTEE T, Perl Tld vy > a (hash) eI TVWET,

dictionary comprehension  (FFEHMNTIKGL) iterable NORTH 2 WIE—HOERZUH L T, ZOHR» 5
RLZFFERRTa T M EESTT, results = {n: n *x 2 for n in range(10)} ¥ T3
. F—n ZfHn #x 2 IWIMTT 2EFEZ LML EF . comprehensions ZZ L TLZE W,

dictionary view (§#&FH Y 2 —) dict.keys(). dict.values(). dict.items() 25RFTA T =7 FTT, &F
HOHEHO#F R 2 — 2R L3, bbb, HEPLHIN v a—3Zhze kML x93, &
FEL 2 —ZmHlcEeR Y X M2 512E list(dictview) ZEALTL 72X W, dict-views 2%
RLTIZEW,

docstring 77 R, B, EY 2 - NORYIORTH 2 XFHNV TV TT, ZDRAA — b DETRIIIE
MENE T, ar 4 FR2E-THAlEN, 20772, B £Y2—1D __doc__ BMELT
RESINET, A Y FRART T arTES RE: BELLTSRTES) OT, A 7927 bDF
Fa Xy b aEENRIGITY,

duck-typing »2F 77 bMBELWVWA VR T 2 — 2> TWEPERETZ2DIA TV 27 FORl%E
Ranwrars I v 7AXANVTT, bbbz, BfiCAH 7Y =27 DX Y v FRBWEAIIXND
b LET, (FEADISICRAT, 7LD XS XBHE ZHIT7 AL THZ,1) 4 ¥
272 —REREIDEHRTEZILT. LFELSTFTHFAvEINTa—RE RVE—T7 1 v 7 RRELF
LCEMEZMEXEET, v 7 XA 7E type() X isinstance() WX A HIET BT E T,
(272U, B 224007 % HMRERI SR THETAIDHTEET, ) 2ofb b, WA
hasattr() @S FAFP 7ur7 537 %2FHLET,

EAFP TEER]%Z & 2 X DFFLEFH S ADAES (easier to ask for forgiveness than permission, ¥ —7 4 —®
FEHD ) OBETF, 2D Python TIAL bl TW3a—F 4 Y Z7AXALTIE, WHEIFEMNRF—%
BUENTET 2D ERE L. ZOREN > TWGEIHN ML 5, COMRTTFRIET
53—=FT 4 VT RARANMIZ, try XB XU except XD TADZDPFRETT, ZDT77=v 7
Z. COXOIRBTETILLHEOATWS LBYL ZAZ A4 L XIS DT,
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expression (R) M DELFHEEN L, —F ¥ D DR (a piece of syntax) TI, Wz 52, i
V7o, Al BT 22X HETFPEETCHE LRE, H2R T ROEROEARENDTT, o
Z < DFFELEV, Python TIEFFEOETOMBBERIRN L VWI DI TIEH D FHA, while DX
Wy RELTREAZNY X DD %5, RADBKTIEIRIXTY,

extension module (EIREY 2—) C % C++ THLNZEY 2 — /LT, Python ® C API #FHL T
Python a7%a1—#—a—FeRhehLET,

f-string 'f' R 'F' ABEEICAN W XXFHY T 5 0E ostring” 2RI, ZHUE T 4 — < v FIFAX TS
V770 OREMEDEIFTT, PEP 498 3L T F&X W,

file object (77 ANF T2 ) TiD VY —=AAND 7 7 £ V&M API (read() % write() XYV v K
PROLD) ZRHALTVWE ATV 27 T, 7740 F 7Y 7 NI, MBI ALFRICK - T,
FEEDT 4 R LD T 740, ZOMDEA TDOR ML —IRWET AL R (FIZIX, BEEAHT,
AVAEYURNY T 7, VT v b AT, FE)ANDOT IV CREZHENTEET, 77404727 M
file-like objects X streams & MM F T,

T7ANF T 27 MIBEBRICE 3 BESD T LD NAFU—=T71IL, Ny 7rShic N1
FV=T74l. ZL T TFALT 7ML T, A VX =724 RiF io EY2a— L TERIATL
X5, 77ANAT T 22 +RAES RN TTRIE open () BABZES Z 2 T,

file-like object file object ¥ AT,
finder (774Y&) 4 YR=FZNTVBEI 2—LD loader DFEAERTT 247922 b TT,

Python 3.3 UETIX 2 D 7 7 £ VY XH3H D %3, sys.meta_path THHX NS meta path finder
Y. sys.path_hooks TEF X413 path entry finder T3,

Mz DWW T PEP 302, PEP 420 8X U PEP 451 2L T & W,

floor division —FITWVVNE WEEEIZ LD B EEERREL, floor division HETIX // T3, HIZIE, 11 // 4%
2 127D, float @ true division DFER 2.75 L EAD T35, (-11) // 41F -2.75 & NS VHIC AL
DBEDT -3I1XRZILICHFERLTLEXW, PEP 238 2L TLZX W,

function (BI%Q) MEOCH LANCMEZ R T —HOX D Z e TF, BBICIZ 0L ED K518 2ET e R
T, EEOEITRICSIBEFEHT 2 Z e AHRE T, ®51EL. AV v . function 2L TL X0,

function annotation (B¥(7 /77— a2 >) BIED T X —XRREDED annotation TF,

BT 77— ayid, @HIZEEYF odifbhEd: IR ZoOREZ 2 2D int BD5|
Breiis L s, 7 int MORDEEZFO EHRFEATVE T,

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

return a + b

BT /) 7—3 a v OXER function OFI TR INATVWE T,
HERED AN B B variable annotation ¥ PEP 484 ZZMEL TL X\,

__future___ HEEHORWHI-RSEMEEZIRIEDA VX ) X THEMIT 20170 s<h Tt
AELEY 2 — LT,
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__future__ Y 2—/L% import L TZOERZFMTIUX. FiBEDHID TBINE NzD0W0»
DT, WOFET 7 4L FOEEEIC R 2000 ) £5:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (A R—yalL 7> ay) ZAlEEONS Z 2 DRWVAEY ZRRT % 0T, Python
. ZRAV Y e, BRSEEBRHLIEET 2ERIN-—Y AL 7 X Z2ffioThHR—YaL I ay
EIIWET, IR—YaL 7R ge BV a— L EHo TRIETE X T,

generator (¥ = L — X&) generator iterator %R 3BT, WEOBEBUIBI TV E T2 yield XzHfo
MTEZDET, yield i3, for V=S THHATELD, next() B THEZ 1 >FOWMHELAED
TZ5., HOWMFEERT 2DIHHINET,

BHEEY AV —FBEBEZRHRLET. URICk->TE P RL—RATL—F 2T HEVHD %
T BRISNLEE®RDSHS TR WEGE, HRLO DI 2R HEE2 AL 5,

generator iterator (¥ =z AL —&X A 7L —X&) generator THEREINZ AT 7 VT,

yield D7 NICHEFTEATIREE (AFTABSPARUED try X ¥ E2ET) 2L T, WEIE—RAicH
Wrxhgd, DzRL—F4TL—2 PEHAIN ., FLMELZEIR L ES (B OB ET
D7 RTH LWIREED & B%RS % D & MR T ),

generator expression (¥ =L —XKX) 4 7L =2 %2RIXNTT, @O, V—TEHEERT S for
i, #ipH, Z L CTHEIEATREZ if M0 OoWTW3 KSR T, 25 LTz g, SMllo
BRI TEEZ AR L £ 9

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

generic function (P =4V v 7)) Bz 280 LR C#RIELZ 3 2 BEEHE» oM S W 2B TT, MU
HLUEHC Y OFEERHVEPIET 4 Ay F7 AT LA E D IRESNE T,

single dispatch, functools.singledispatch() 7L —X, PEP 443 ZZML T 72X W,
GIL  global interpreter lock B LTL 12w,

global interpreter lock (7B — N\ Y X 7Y &y ) CPython £ ¥ &X 7V ZBPAHLTWSE, —FIZ
Python ® N4 FO—F 27522 L vy RE—27FFTH2 2 2HET 2 AT, 2k
D (dict R DEELRMAAAMEEL) A 7Y =7 bETADFR T 7 2120 U TR ICZ S
1272 % DT, CPython OFEEDNS Y TNZRDET, A VX TV 2ekEray 73522 T, wLF
Taty = ypELZUILD AR g EHRIC, 4 V2T ) XEfHICTLF ALy FULTE
X517 ET,

7272 L. FEEDR 2 VIO WL D DIIEEY 2 —iE, Ffie Ay ¥ 2382 P OEOE WL
33L& GIL 2T 2 X5 KIS TOE T, /2 /O WHE T 254 GIL IZH SRR
INET,

BRI BHRYALF ALy M LA Y& 7Y & (tHEh 27— ZffirvwkETry 735 5)
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DEAFINFE LD, RS 7070ty FDGEDRT + —< VY ADREN =D THII L £8
ATL. TONXRT73—<ADOMEZRRL LS 53, FEENLDEHICR DR R A
THLEZLNTVWET,

hash-based pyc (/v ¥ aX—2Z pyc 7 7 A V) IESWEZHHIT 272012, WEFT2Y —R 7 7 4 L OFRAE
BRI TE RNy Y 2l ffHT 24 Pa—FDF v v 27 741 TT,

hashable (v ¥ 2 f[RE) Ny adBE RA 7V =7 b, EFBEPZEDS ROy Y a2 D
(_hash__ ) AV v FAURE)., lOF TV 22 b LHBATES (__eq () AV v RANE) 47
Pz Z bTT, FERANY ¥ 2aFREA 7Y 2 7 MIBTRU Ny & 22 ROBENDH D 7,

Ny Y ARRERA TV 2 7 PEARHEDOF —REEGDA AN L TR £ T, HEPESD T — X MiE
BHNETA Y & affzfioTn 27 56TT,

Python O A I 2 =X TNV RMHABIAALL TSI 27 NI, IEEAEBAY Y ab[RETT, (VR MHED
E97) I2a—RITNRAYTFENY T2 RARETT, (XTI N% frozenset DX S72) 4 I2—&7
NV THE, BERPNYy V2Rl THIL ZDANY Y aAlfETT, T—V—EE DI FADA ~
ARVATHDZEIRATI 27 MEIT 74V P TAHAY T 2aA[fETT, 206132 T (HHZRWT)
FEBHEREIEFMTH D, Ny > afElF idO) Kb EsNET,

IDLE Python O#EFHFHEREL (Integrated DeveLopment Environment) T3, IDLE & Python O
ZELARICFR S TV S BRI ZEREDO L7 1 X 4 &2 T ) REET T,

immutable (£ I 2—&%7NV) BEDHEEZFi 07A T 27 b TT, A I2a—RTNRBRFTT =7 MZiE, K
., XFH, BROERTAREDRHDET, TAHDA TV =7 MIEEZZEZONEE A, FIOMHEER
REERBTE, FeBA 727 P2ERLRIFAERD ERA A 32X TARIT TV
E EEDAN Y ¥ 2 @R 72 2 IR CEHERFEH 2R LT, HEDOF—2Z0HITT,

import path path based finder 7% import § 2 EY 2 — LV EBRRT 25 (L7210 path entry) DV R b,
import #1, @Y X MIEH sys.path 2ERETH, $ TNy r -V OBHEHAY -0
__path__ BEE»SHHKE T,

importing $»%EY 2—/1® Python 2— FHBFIOEY 2 —1D Python a— FTHZ 2 & 5123 3 0E
T3,

importer EY a—AZEELTHR—RFTEATI =7 b, finder & loader DEBLHTHHE2ATI =V b,

interactive  (XfE&) Python ICIEMEENA > X TV 2D, XPREA VX TV EZDTR Y T MANT
% L HIPRICFEITINTHRZ R 2 223 TE £ J, python LB EIHELEZFTICETLTILEI W,
(AYE2—FDAXA YR =a2—p5 Python DXNFEINA V&2 T ZRZEHTE20d LNEETA, )
MEEIA > 2TV R2E, LW T AT 7R LTALD, BV a -2y r—YOHEFHNTAHS
(help(x) ZHZTBWVWTLZIW) OIZIEHICER LY — LT,

interpreted Python i34 & 7V ZBAXDFFETH D, a> 4 SEHEOMBIZNELET, (N Pa—F
AVNRATRDH57DIT, TOXFNIEKRTTH, ) TTTOAL Y& FYXEELIE. Y —RXa—FD
T 7 ANE, FTEATEERCL T OFITIEZ L o R LIc, BEHEETTE2 2 2EK
LT, 4127V XEROEEEER. a4 FBROFELD K TNy 7034 27 Vi3
WHDD, 07T ADFETE—MITENT T, WEEN dBMLTLEX W,
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interpreter shutdown Python f ¥ X =7V X =3 vy XUV REFHINLFIZ, €Y 2 -1 TXRTD
VT 4 WVBNEEEEZ R LD, TRTOMRLIZY Y — A ZBREMCHRT 5. Fil7z 7 = — X
ADET, 2O7x2—XF AR=VOL I % ZER-EFOCHLET, TAURID 22—V —FERDT R
b7 & —% weakref A=A Ny IPEIPEINEZZEDRHDET, v v FEU YT = —XHFITE
TENBa— Rk, ZOPMEKIETE Y)Y —ARTTIRERE LRV (X H2HIEFA TV —EY 2 —
LR warning HHETT) 72Dk 4 RAPMIER L 3,

AVR—=TVENT vy AT ZEREHIZ __main_ TPV a2 —RETERTWERAZY T+
DEITHET L2 TS,

iterable (KIERIREA 7P =7 b) BRE—HIC 1 D3 2ORE LI A7V 227 FTF, KIEWREA TV =2
F OB, (1ist, str, tuple LW o i) B TOT =7 Y AHP dict R T77AINA T Ik
YWoEOohDIES —F A BB WL Sequence BRIRE RE L __iter__ () XYV v Fh
__getitem__() XV v REFROTEDI FIADA VARV AREGENET,

RIEAIREA 7Y = 7 Mid for M —TARZOMZL DY —r 2 @RF: 22 TOY—F YR LI,
S — 5 Y AT K T DF L NS ) ARE L 72 5K (zipO), map(), ...) THATE %3, K
HAlREA 7Y = 7 P R AHAABBIEL iter O D5 LTHET L, ATV PINT 24 7L X%
BLET, 2OA4 7L —XE—HOMEEG S TEIERNT T, BEIIRKEREA 7Y =7 25 B
1ZiE, iter O ZMEATEDATL—R ATV 27 Ve ESTHRIET 2B XD D £ A, for XTI
DEAIEE BEIFNZATV, R REZLOZEREFR L TL—7ZEILTWAHA 7L — X2 REFL ¥
T AT7L—2 =TV DL —2 BBMLTLIEZ 0,

iterator (A 7L —&) T—=XOWMNERITEA T2 bTT, AT —XD __next__() XV v K&
DIRURFOH S (E 7213 AA BB next ) ICHET) &, AOHTOEEEZ —DFTORLET, 77—
2072725, D DIC StopIteration HISt 2R L E T, ZORKT, A 7L —&A 7Yz
MIRZTEBD., 2 LEE __next__() Z{IEMATD Stoplteration ZXHLET, 1 71—
RiE, ZDATVL—RA 727 PEKRERT __iter__(O) XV v FEEELRFNIEIRSRVDT,
A 7L =MD iterable T 2I1ZL AL DHFICTHHATEE S, 3o 2 b & LEFABNIBERD
RIBZITDE5%aA—FTT, (List DEHIR) avy7F-4F 7Y =7 ME. BE% iter () B A 7
Px7 MIELZD for L—TFWNTHS 2N, HILBRBHOA 7L —REERL KT, IOhEA
FL—=RTIIB T 5L, HBOATL—>a Yy THERAFEADFR LA 7L —&F 7Y 22 F ZHHUC
B, ZOaryTFDEIkoTLELET,

S IBEIE typeiter I2H D 5,

key function (F—BA%) ¥ —BI% &2 WVWIEHERKLIZ. vV — M RIEFHERD 7D D% R T OH LAT
HEA 7Y = 7 b (callable) T, Bl XX, locale.strxfrm() % F—BIFICMHEZIX. v — UKFEFED
V—rDEFIZDo o7y — b X —FRLET,

Python D% < OV — Mg F —BKEZITIR D EZOW SIERS 7L — b2 EHL £3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £3,

¥R EIEL HIEZVL 205D £3, BlZIE str.lower() XY v KEKXF/INLFEXHIL 4
WY — FERITIF—BBE LTS T HERET, HSWE lambda r: (r[0], r[2]) D XS
7% lambda 26 ¥ —BIBEE2 Z e B TE £F, F/. operator EY 2 —/lid attrgetter(),
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itemgetter (), methodcaller() ¥ W5 3 DDF - A+ 7 X2 L TVWET, F—BK
DYED F7 2 T DAE Sorting HOW TO S L TL 72X,

keyword argument 5| 2SI LTI W,

lambda (7 A %) ¥ D4 > F 4 YHET, BEAIFIHIhL 2IRHiichs 1 20 XX 2E8AF T,
7 LA XA EVE S lambda [parameters]: expression T3,

LBYL TZ 230Dt (look before you leap)) OIS TS, ZDa—7 1 Y Z7ZAXA VTR, HEH LR
K27 O NS, WIRINCHTRSEME (pre-condition) HIEZITWE T, FAFP 770 —F 0RIYT, if
X372 S AMDND DO TS,

<ILF ALy FEXhZRETIE, LBYL 7 7 —F13 7 R37 @fE e " R BREOBAREELS &
BTV RIBHY EF, #HlZiE, if key in mapping: return mappinglkeyl ¥\ 5 a— FiZ,
HEDEZ. BOAL v ROEERDHNS mapping 75 key DR L KBL E3, ZOMEIE vy
7350 EAFP 7 70 —F%2ffi5 Z L TRIRTE £ 7,

list (VU A}) Python DFAAAD =722 TFT, VAMLWOIHKFTITH, V27V RMTIERL,
D FFETE DB (array) RO S DT, EREAD7Z7+EXIF O(1) TT,

list comprehension (U A FANERKI) =7 Y AHOLTH 5 WVE—HOERZIUHEL T, ZOMEr 415
VA MERT, a2 FRFIETT, result = ['{:#04x}'.format(x) for x in range(256)
if x % 2==0]1 T 2L, 025 255 TTOMEE 16 EMELT (0x.) LEXTFHHBH2Y 2k
FERLET, if @ild4 7> 2 0 TF, if HiHRWEE, range(256) D2 TOEREMUE XN T,

loader EY a2 — %R —RKTE4 727 b, load_module() EWIHIHZHTDAY v REEFEL TWRITN
2D ERA, B—K—=E—MNC finder 2> HIRENE T, Ml PEP 302 %, abstract base class
W2 DWTIE importlib.abc.Loader B L TL Z X W,

magic method  special method ® {12 =FIFFET T,

mapping (¥ vy BV ) {EEDO X —HFRKE VK- L TWT, Mapping 5 MutableMapping @ fHEREEK Y
TR THRESINEZXY v REFEELTWSary7F+ 47927 bTF, 2, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter /£ ¥ T9,

meta path finder sys.meta_path ZME L TES5N7 finder. meta path finder I path entry finder & B
REHH F2. FIWTT,

meta path finder 235255 % X v FIZDWTIE importlib.abc.MetaPathFinder #ZM L T 7
ISR

metaclass (XX 7T R) 7T ADI FTATT, 77 RAERIZ. 7 TR, 77 ADFEL, BEZFADY
APEEDE T, XX FRF, £0o 305 LTRITMD., 77 X232 BEZEAVET, 1F
CAYDFTY 27 MEAEEE (REXZX 7 20) 77 40 b OFEREEZRELEL TWE T, Python
DRIZ DI AR LDARY FRAZERCTELRTT, FLALDI—F—IZHoT, XXT7FRIF
BABEDIZVHDTT, LrL, —HOBETIE, X X7 7 RAFBITZ LAY PRTEZREL X
T REZRBBBUET 7RO RS2, ALy Re—TWEBMLED, A7V =2 bOERE
BEHLED, SN REETERY, ZLOGHATHHZNET,

FEMIIE metaclasses ZZHR L TL &0,
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method (XY v F) 7 7 AKEKOFTERSNLEE, 2077204 A2 2D@EEE LTHOHE A
7HE. XYy REA VARV AF T 27 b E— 58 L LTRITID 25 (Z0HE 5183\
self YIHINET), B & FAFINIRO—T $BRLTLIZE W,

method resolution order (XY v FEIRIEFF) SRRHICHES 2 ADHMEEREMREIN L IHETT, 2.3
LD Python 4 Y2 —7 U XBERT 2 7130 X 5DFHMITOWTIX The Python 2.3 Method
Resolution Order ZZHRL TL 72X W,

module (&Y 2—/l) Python 2 — FOMEHME LTELHLA TP 27 FTT, EY 2 —LIFEED
Python * 7Y = 7 b2 BUHRIZEMEZRD £ T, Y 22— importing OUIIZ & - T Python 12
MAAENZET,

NYT—2 Z2B2RLTLIEZEWN,

module spec EY a2 —LEku— RFT5DIffbh s R — FEEOERE &THATZEMTI, importlib.
machinery.ModuleSpec DA Y A XY A TT,

MRO method resolution order ZZMR LT 7FX W,

mutable (I 2—XTN) 32— TARATV =2 M, id0) REZS L BLEEEETEET,
S2-47)) BBRLTLEIW,

named tuple 7 RIS E X T A7 LS HERE. ZINVEREKL THNT, 4 V7 v 7 A0 EERITH LEN:
ZHEoTO7 78 ABTELZERDOEPS 7 RCHEINTWE T, ZORP Y 5 2 IIMMOHKRE S -
TWsZedbdbhET,

time.localtime() % os.stat() DRV EZZLWV L DD DHAAALBNIAFINE X LT,
D% sys.float_info TI:

>>> sys.float_info[1] # indezed access
1024

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

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

True

(EDFID & 512) WL DD DHFIMTE X T AAARINI R o TV E T, 2O dHHIfN Z & T
X, BEDZ 5 AEHRT tuple ZMAEA L., IO 7 4 — L FE2ERLTERTEEZT, 2DE5k7
7 ZEFETE WD, collections.namedtuple() 7727 MUK TIER LD TEET, BED
HEE. FETEOLAEIN & X TR AIABDHHIT & X T AEINS IR X Y v R 28T
ERE S

namespace (fREIZEMH]) ZRAIEMNE NS HTTT, ARTZEMIZEE L LTEESINE T, ARTERICIZS
T2 D (RAY v FD) ARNFIZKR-o7d DT TR, RFINZRS D, KB ARDD, ZLT
HARBDEDRHD 5, AMEHMBIAMOEREEZNC IR Lo TEY 2a— M2 K-+ T
%o Pl ZIXB%L builtins.open & os.open() WFHHIZEMTXAIENTVWE T, /. EDEY 2 —
A EELELTVE0IHRT 2 2 22k o THETEMIIFHE L RTEEZ B L 9, HIRR
random.seed() X itertools.islice() &L ¥, ZHEFNEY 22—/l random X itertools T
HEINTVWBR ZEBHLNTT,
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namespace package (HHIZEHE Sy =) ¥ IR r—yoaryrFe LTRHEEHR S PEP 420 package
o Namespace package 138 % & WMERH 2 FZ3. __init__.py 7 7 A ADBRWZ D, regular
package & EZD FF,

module 2SI LTL ZE W,

nested scope (F A PEIN/TzZRa—7) AMITERIN TV A EHE BB TAHEET T, HlZI1E. D288
AOBEBOFTERSIN TV EHAE, NEIOBEEIMIOBEKh LB ESRTEE T, 2R Mahi:
Aa—=FRZT 7 4N P TREBOBRZTIHTE, ZHORARZTELVDOTERELTLLE WV, B —
ANZERIE, mDAMD R 3 —FTERZHABTELE T, RIS, e — VR ZfS £ 7m— N
VLRI D% FiAEZ L E T, nonlocal THMIDZERICEZADF T,

new-style class (IR XA N7 5 R) STRERTOIZ FAXTY =27 MMEON TV KM IT O E W]
T3, YUATD Python O N—2 a3 Y TlX, iREXANT T ADAD __slots__ . TARAIZ VTR,
__getattribute__() . 77 AXY v R, ZLTHNAY v FED Python DLWV, L EEREL
FIHTEE L7,

object (A 7Yz 1) IKEE (BIERM) LERSINLEAEN (XY v F) 202 TOF—&, b LI,
ETD FARZAILI TR ODEMDEEY 52D &,

package (v =) VT EY 2 — LLHENIZY T 0 F =2 B I L DK S module D Z ¥ T,
HIZE, Sy =% __path__ @M% D Python 7Y =2 M TT,

reqular package ¥ namespace package SR LUTL & W,

parameter ({R51%50) %A OEMET B (2 AV YR ) OERICBWTHEDNZIT 2 Z5|H 2EEL
T, REIEICE S D D 5

o MEBEXLIFF—T—F: IB THEIWE F—T7—F3H 2 LTET LB TEL5I8EHRELE
To ZAUIZE ZIELLTD foo R bar DX ST, 77 4L b DRFIBOBEETT:

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

o NEHMA: MBIZL->TOAGRLNZGIBEIHREL 3, MEHFHDOTIET BEERDTIBDV
AMDHTEZENLDRAIC / R EDDIIETERTEET, HIZIETRD posonlyl ¥ posonly?
B ESERATIECRD £9:

def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FER ¥F—VU-FNZLkoTOAEZLNL5REEELES, ¥—V—FEHDOTIEZ
ERTE2EAMNE. IR TD kw_onlyl R kw_only2 D X 512, BEERDRTIEY X M
B ERMES B EIHD x» D% TT:

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

o BAERME: (RORGITEICR T SNAERDOMES IR A T) EROEBOMES G 2
LNB T EEELE T, ZDXIRIRGIEE. LT D args D & 5 IRGIEA DN * 221 %
CETERTEET:
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def func(*args, **kwargs): ...

o HAERF—I—F: (MOREIBTHICZI ONLTEEDOF—V— FEEICMZ T) EEOEED
F—U—FEEPEZONZ I EBELET, 20L& RR5IEE. EOBID kwargs D & 512
BB DRI %% D35 Z L TERTEE T,

RBIEUEA 7> a vy ENEDSIBOEE HBIEETE, 72 a vO5IICIZF 74 MEBIEETE
%9,

RE1% . FAQ @ E5|H LRG| DEWIIETTH? . inspect.Parameter 7 7 A, function 2
Yarv, PEP 362 2SR L T ZE W,

path entry path based finder 3 import § 2 €Y 2 —LE2ET import path ED 1 DDGFITT,

path entry finder sys.path_hooks IZ®% % callable (D% D path entry hook) 23R L7z finder T3, 5%
517z path entry WXHBEY 2 —L B HBOTF2H5EEZHoTVWE T,

NRAZY ) =T 74 VEPEETZ XY v FIZOWTIX importlib.abc.PathEntryFinder %%
LTSN,

path entry hook sys.path_hook U R MiZ®H % callable T, &E XNz path entry WCHBEY 2 =% R
D 2 HEEH > TWBIBEI path entry finder 2R LE T,

path based finder 77 4/ +® meta path finder D 1 2DiF, €Y 2=V D import path ZHREL EF,

path-like object (path-like # 7Y =2 b)) 77 A VT AT LA R L £F, path-like 7Y =2 M, 3
A%RT str A7V 27 bR bytes A7V =7 b, £/ os.PathLike B ba L xFEHEL LT
V7 bOYNDTT, os.PathLike 7B I L% H K- LTWVWEAF T =7 M os.fspath()
ZMUSEHT 8T str £721% bytes D7 7 A VT AT LANSRICEWITEZE T, os.fsdecode() &
os.fsencode() IZZNZEN str H BV bytes ITRZDERIAT 2D ET, PEP 519 T&
ASHZE L7,

PEP Python Enhancement Proposal, PEP (%, Python 23 2 =7 4 IZR L THERZIRET 2. HE W0
Python OHHERES £ DIBFEPIRFICOW TR T 2 REIXHETT, PEP & KEEIC DOV TOEER
Bk L 1R R 3 2 t8REDamill (BER) ZIRR 2 NETT,

PEP 13, HEEEDRBEICHh DS, 23 2 =7 4 I X 2HEIREDER Y Python 1272 X4 5 3&EHLET
DNEND-DDOR MO 7223 2 ZERLTCWVWES, PEP OFZIZEZaI a7 1 NOEE
FERET >, KMERENENTZ20BEBERHD T,

PEP 1 22 L TLZEW,

portion PEP 420 TEF X4 TV 5, namespace package IZJBT %, HED 7 7 A LD (zip 7 7 4 MK
MENTWEHEDH2) 1 D07 4 L7 b VKNI NS D,

positional argument (iIE5|#) E5|EH 2ZHL TS W,

provisional APl (EfE API) fEHE S 4 75V 0% HIREREED HEHEIVICKRA SN DTT, 2D X5
BAVET 2 —ANORKERETIZ, HETH2 L TN TV IMFARFENTOERAN, a7HEE
WXoTREL AREINNI, BITIFEILZEE (4 V27 = —ADHIRETEEND) BITDONRAF
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T TOEIRBREFRZORAITONZBDTIEDD THA - ZHUS API ZHAALENICIIRE L X
NTWEERBRBPBEZR L2 BIZOATONE T,

E APL 22OV Td, BAHEBEORVEET X TREFE vARINTVET, MESIHBEL -
BETHHRT HR IR PR T RETT,

Zo7atRICE), BHES A TS VERBEE R T VLS —ICEVWHBLAD NS Z 2L,
FRE B X TELLZRIT SN FE T, 58k PEP 411 2B L T 7ZXW,

provisional package provisional APl BB LT IEX W,

Python 3000 Python 3.x YV —XJ74 D=y 73 —ALTT, (Python 3 2EWRRDETE o ZEHIZ/ES
NIZEETT, ) "Py3k” kSN2 ZdHD ET,

Pythonic MO FFET—MAYZFE Z T TELNIza— F T3 <. Python ORIV A 7 4 A 212 -
7B ZFRa— P, flziE. Python O—fHV72 4 74 F 4 Tld for XaMHoTATII7NLDITART
DHERICE->TL—TLET, DZ L DFFEICIEZDEHAZRVWOT, Python WZIERTWRWA
WBRHLDWCEHEDO A v 2 =25 0d LILERA:

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

ZAUIR L. ZhWi Pythonic A ER:

for piece in food:

print(piece)

qualified name (Bfi%h) €S 2 — DB — LR A=TN5H, ZOEY 22—V TERINLT TR, B
XYy FAD, ? %" #RT Ky VEEHLTT, PEP 3155 TEHRINATVWET, by LD
B 7 9 AT, BHitEA 7922 FOKRIEEILTT:

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

o
>>> C.D.__qualname__
'C.D!'

>>> C.D.meth.__qualname__
'C.D.meth'

EYV 2 AADOBEBTEDLND b, TRIEMB (fully qualified name) EFTXTOFARy F—I % &L
2D ¥y K. HlZIE email .mime.text ZERL £ 5

>>> import email.mime.text
>>> email .mime.text. name _

'email.mime.text'
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reference count (BAV Y b) H2A 7T 27 MITHTEZRO, BRIV IB0RBR s E, ZD
A7V MIWEINET, BRAH VY MIEHEIE Python ®@a— F RIQZHENERAD, CPython
FEDERERBEHRTT, sys BV a—ME, Tl Iv—0BEEOA T2 VOSBRIV Y F2HIS
72D getrefcount () BIRZIRALL TV F,

regular package &ftfU7%. __init__.py 77 ALEELT 4 L7 Y & LTD packages

namespace package FZBLTL EE W,

_slots__ ZSRANTDEEST, A VARV ABWUOEBEH O LDERLTEBE, £ VARV AFEEE
PR3 22T, XEVERHWLEST, ZhExX{fbh27 7=y 7T, ELIESEAPL
Uy F—72DT, Mrr—A, FIZIEAEVIEREL 227 TV r—2arTA VARV ADKRE
WIFET S, EWVol e BRRE, FDRVOBRZ FTT,

sequence (¥ —7 Y R) BEA VT I R X DMEBIRELRT 7 X% __getitem__() FiEAXA Y v P&
CTHR—=—bL, BEEIRT __len__ () XV v REEFKL iterable T, HARAAS —F > RAUC
%, list, str, tuple, bytes 2 EDH D £9, dict IF __getitem__() & __len__() dH¥XK—FL
FIH, MROBICEBETIE 2 MEED immutable ¥ —%F5 7280, > —F Y ATRRLS vy Y
27" (mapping) £ AR EINTVWEDTERELTLIZE W,

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—FTHEEITZ—DODFIBDOENC X HBEIREINF T,

sice (RTA4R) —HC Y=o YR O—WEGEATI 27 by AT4 AL, TEED [ THZ HNH
BooMicany2EL Ze TEbNE T, HlZIE, variable_name[1:3:5] T3, AN (RTF)
LB slice A7V =7 PEAETHHAL TVWE T,

special method (KiFkX Y v F) & 2BNTREE OIE, BIZ IR Z F 572912 Python 7 & REEICHE U &
NBEXYy ¥, ZOEEDXY v Rk, XYy NIHORIIEBRRIZT Y X =237 2 DHRDONTVE
o FFEA Y v RIZDWTIX specialnames TN TWE T,

statement () XIFAA—F (A—=FRD” 70y 77") ITRAIRBERTT, F X »F—v— KoMK
N3b0DEHLHTT, HFITIE if, while, for BH D £,

text encoding L=a— FXFHELya—-FFsa—7v /T,

text file (7FATLT774L) str ATV =20 P 2HAFEZTES file object TF, LIFLIE. 7F A7 7
AVZEBRIAAL MEFO T — XA PV =227 78 AL, TFA IV O-T 1 7 ZHBINAT
WET, 7F A M7 74 LDHIE, sys.stdin, sys.stdout, io.Stringl0 1 Y AKX VAR E T F
ARME=F ("' or 'w') THWEZ 74 LTI,
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bytes-like 7T Tk BHAEETELZ T 7ANFT T2 FIZOVWTIE, NAMFUT7AIL 5
JRLTEEW,

triple-quoted string (=E 727 #» — X)) 3 DOEKE L2+ — PELs (V) AT ARA MR T 4 — () TH %
NXFH, BED (—E) 74— PXFINCHRTRETE 2 XFINTE VD D FRAD, Eoh
OHHTHEHATT, 10,2008kt L7r 4 — bl BEI Ry —TRMULICES LD TEETL, 17
Mz (\) ZHEDORL THOEBITICE LD E N TELZDT, FFaXyi—yaryXiilzE#El
RFIZ RIS R T

type () Python #7927 bORUIA T 2 7 I BED LI RDDDERODET, HHWE AT 7 b
WEIEFF > TWET, A7V 27 POBIX __class__ BHET7Z 7t AL%D, type(obj) THIGFL =
bk ES,

type alias (B A V7 R) BRI T, BZ#AFICRALTERL £3,

B Y723 Ber b Z2HMET 20ICEHTY. HlZI:

from typing import List, Tuple

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

pass

CHERDESITEDFHHARTSTEET:

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

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

pass

FEEEDFIAD H % typing ¥ PEP 484 2L T F X\,

type hint (e > ) Z8. 77 ZEM. BB I X =X 2R DEDOIRFE N2 BIZH5E T 5 annotation
T3,

Ak ¥ MRBATIZZR < Python TIREHITIEH D FHAD, FHVRETY — i > THHTSH D,
IDE ®a—Fi5ee V772720 ZOFIFITHRD T3,

T —NLVER 77BN BRT, - AZHRTRVDIODOE L ¥ M typing.
get_type_hints() THUSTZ %7,

FEEED AN % typing ¥ PEP 484 ML T 2 & W,

universal newlines 7¥ A PR bV — A DERED—DT, UTDIRTEITREEIBHL F£3: Unix DITR
FZE "\n'. Windows O#E '\r\n'. &\ Macintosh OE '"\r', FFEIOWTEFHL L X, PEP
278 ¥ PEP 3116 . X 5IZ bytes.splitlines() SR L T Z& W,

variable annotation (Z¥7 / 7—>ay) ZED 5037 5 AEED annotation .

ZRD BV 7 7 RAEMCIHERZ M7 & 213, KA IMERE TS
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class C:

field: 'annotation'

ER7 7 T7—a @B BEEYE odifibiET: flZIE. ZOEEKII int DEZIRSLZ
PRI TVWE T

count: int = 0

BT 77— a DT DWW T annassign i T L TWE T,
Z DREBEIC O WAL L TW 3 function annotation, PEP 484, PEP 526 ZZH L TL 72X\,

virtual environment  (RAFEREE) HFANICUI D BEX M2 HRITREE T3, Z4UC X D Python 22— 77
r—aYERILY AT L ETEIOTWA MO Python 7 7’V r— a2 Y OXEENCTFHT 2 2 2721
Python v 7 —YD A4 ¥ 2 h—L L EFRITS 2 EATEFT,

venv ZZHAL TL 2 & W,

virtual machine (A= Y) BRIV 7 bV 27X DERI N3 Y ¥ 2 —&, Python DR~ >~
B N ba—=Fay LSRN LE N RO—F 2FETLET,

Zen of Python (Python ®1&D) Python MR LFIH S 2 L TOEZ 725, Python O RAIL H¥E%
YAMILZSDTT, XMahi7 2> 7 T Yimport this” X T2 IDVRAMNEHOET,
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8%

CORFaAXYMIDOWVT

ZDORF2RXY I, Python DR Fa Xy M 2FELREANE L TELONL FXFaXy ety yo
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
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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 3.8.18

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.8.18 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 3.8.18 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 3.8.18 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 3.8.18 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

3.8.18.

4. PSF is making Python 3.8.18 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 3.8.18 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.18

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.18, 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 3.8.18, 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.

RDOR=I 1% L)
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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 Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

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

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

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

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

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

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

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.18 DOC-
UMENTATION

Permission to use, copy, modify, and/or distribute this software for any

purpose with or without fee is hereby granted.

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

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/
~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original

code:

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

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote

products derived from this software without specific prior written

RDOR=I 1% L)
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permission.

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

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VYT7vyhk

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate

source files from the WIDE Project, http://www.wide.ad.jp/.

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

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

modification, are permitted provided that the following conditions

are met:

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

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

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~"AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

(RDOR=I1ZFE )
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SUCH DAMAGE.

C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

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

permission.

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

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l Rights Reserved

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

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR

(RDOR=1ZFE <)
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ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

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

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,

provided that the above copyright notice appear in all copies and that

(RDOR=1ZFE <)
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both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse

not be used in advertising or publicity pertaining to distribution

of the software without specific, written prior permission.

LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

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

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditioms:

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

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEATHET:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

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

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

C.3.9 Select kqueue

select Y 2 —E kqueue f Y Z— 7 2 — AZOWTDROEHNEEATOVET:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

documentation and/or other materials provided with the distribution.

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

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

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

(RDOR=I12Fi )
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24

algorithm. It contains the following note:

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

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

furnished to do so, subject to the following conditions:

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

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

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

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to
and from strings, is derived from the file of the same name by David M. Gay, currently available from
http://www.netlib.org/fp/. The original file, as retrieved on March 16, 2009, contains the following

copyright and licensing notice:

[k ok sk ok Kok ook ok oK ok oK ok oK ok oK ok o oK oK ok oK oK K ok o oK o K ok o oK oK ok o oK o K ok K oK oK ok o oK oK ok oK o oK ok oK

The author of this software is David M. Gay.

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

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

purpose without fee is hereby granted, provided that this entire notice

is included in all copies of any software which is or includes a copy
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or modification of this software and in all copies of the supporting
documentation for such software.

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

L R S R R

ok ok K K 3 ok oK oK K 3 oK oK oK K o ok ok oK K o ok ok oK K 3 ok ok K K ok ok K K oK ok oK K K K ok ok Kk ok ok Kk ok ok Kk sk ok ok ok k ok /

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made
available by the operating system. Additionally, the Windows and Mac OS X installers for Python may
include a copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.
* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the above copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in
* the documentation and/or other materials provided with the
* distribution.

* 3. All advertising materials mentioning features or use of this

* software must display the following acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

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

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

* permission of the OpenSSL Project.

* 6. Redistributions of any form whatsoever must retain the following
* acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit (http://www.openssl.org/)"

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~“AS IS'' AND ANY

* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR

* PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in
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* the code are not to be removed.

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

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

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

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

* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

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

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~“AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

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

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

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

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/
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C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

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

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

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

C.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi

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

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
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WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the

system is too old to be used for the build:

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

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

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

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

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

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

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

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc T L TW2 /Ny ¥ a7 — 7L DEE
&, cfuhash 7B 27 FDHDICESEET:

Copyright (c) 2005 Don Owens
A1l rights reserved.

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

are met:

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

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

with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

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

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

--with-system-libmpdec:

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

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

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

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

(RDOR=I1ZFE )
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from
the W3C website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause
BSD license:

Copyright (¢) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted

provided that the following conditions are met:

o Redistributions of works must retain the original copyright notice, this list of conditions and

the following disclaimer.

o Redistributions in binary form must reproduce the original copyright notice, this list of condi-
tions and the following disclaimer in the documentation and/or other materials provided with

the distribution.

e Neither the name of the W3C nor the names of its contributors may be used to endorse or

promote products derived from this work without specific prior written permission.

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

C.3. Licenses and Acknowledgements for Incorporated Software 135



https://www.w3.org/TR/xml-c14n2-testcases/




8%

COPYRIGHT

Python and this documentation is:

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.

Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.

74t Y ABXUFHICHET 282 RERE BREESAEYR 2L TS0,

137






TILT 7Ry RS

.o, 97

2to3, 97

>>> 97

__future__, 102

__slots__, 111

RIREH
PATH, 62
PYTHONDONTWRITEBYTECODE, 40
TCL_LIBRARY, 93
TK_LIBRARY, 93

A

abstract base class, 97
annotation, 97
argument, 97

difference from parameter, 16
asynchronous context manager, 98
asynchronous generator, 98
asynchronous generator iterator, 98
asynchronous iterable, 98
asynchronous iterator, 99
attribute, 99
awaitable, 99

B

BDFL, 99

binary file, 99
bytecode, 99
bytes-like object, 99

C

callback, 99
C-contiguous, 100
class, 99

class variable, 99
coercion, 100

complex number, 100
context manager, 100
context variable, 100
contiguous, 100
coroutine, 100
coroutine function, 100
CPython, 100

D

decorator, 100

descriptor, 101

dictionary, 101

dictionary comprehension, 101
dictionary view, 101
docstring, 101

duck-typing, 101

E

5|

EAFP, 101
expression, 102
extension module, 102

F

f-string, 102

file object, 102
file-like object, 102
finder, 102

floor division, 102
Fortran contiguous, 100
function, 102

function annotation, 102

G

garbage collection, 103
generator, 103

generator expression, 103
generator iterator, 103
generic function, 103

GIL, 103

global interpreter lock, 103

H

hash-based pyc, 104
hashable, 104

IDLE, 104

immutable, 104

import path, 104
importer, 104

importing, 104
interactive, 104
interpreted, 104
interpreter shutdown, 105
iterable, 105

iterator, 105

K

key function, 105
keyword argument, 106

L

lambda, 106

LBYL, 106

list, 106

list comprehension, 106
loader, 106

M

magic
method, 106

139



Python Frequently Asked Questions, 'J1)—2X 3.8.18

magic method, 106
mapping, 106
meta path finder, 106
metaclass, 106
method, 107
magic, 106
special, 111
method resolution order, 107
module, 107
module spec, 107
MRO, 107
mutable, 107

N

named tuple, 107
namespace, 107
namespace package, 108
nested scope, 108
new-style class, 108

O

object, 108

P

package, 108
parameter, 108

difference from argument, 16
PATH, 62
path based finder, 109
path entry, 109
path entry finder, 109
path entry hook, 109
path-like object, 109
PEP, 109
portion, 109
positional argument (fiLiE5|%), 109
provisional API, 109
provisional package, 110
Python 3000, 110
Python Enhancement Proposals

PEP 1, 109

PEP 5, 7

PEP 6, 3

PEP 8, 11, 89

PEP 238, 102

PEP 275, 49

PEP 278, 112

PEP 302, 102, 106

PEP 343, 100

PEP 362, 98, 109

PEP 411, 110

PEP 420, 102, 108, 109

PEP 443, 103

PEP 451, 102

PEP 484, 97, 102, 112, 113

PEP 492, 98100

PEP 498, 102

PEP 519, 109

PEP 525, 98

PEP 526, 97, 113

PEP 572, 47

PEP 602, 6

PEP 3116, 112

PEP 3147, 40

PEP 3155, 110
PYTHONDONTWRITEBYTECODE, 40
Pythonic, 110

Q

qualified name, 110

R

reference count, 111
regular package, 111

S

sequence, 111
set comprehension, 111
single dispatch, 111
slice, 111
special

method, 111
special method, 111
statement, 111

T

TCL_LIBRARY, 93

text encoding, 111

text file, 111
TK_LIBRARY, 93
triple-quoted string, 112
type, 112

type alias, 112

type hint, 112

U

universal newlines, 112

Vv

variable annotation, 112
virtual environment, 113
virtual machine, 113

Z

Zen of Python, 113

140

3l



	一般 Python FAQ
	プログラミング FAQ
	デザインと歴史 FAQ
	ライブラリと拡張 FAQ
	拡張と埋め込み FAQ
	Windows 上の Python FAQ
	グラフィックユーザインタフェース FAQ
	"なぜ Python が私のコンピュータにインストールされているのですか？" FAQ
	用語集
	このドキュメントについて
	歴史とライセンス
	Copyright
	索引
	索引

