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1.1 —h1EER
1.1.1 Python ZIIfAITIH ?

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

E HIZHID 721U, tutorial-index 22 HHRDE L & 5, D Beginner’s Guide to Python 75, Python
FYEHOLDDOAFIHF 2= U7 ARV Y 2B HTEET,

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,

PSF License D X DFELWETHHE £XAD VY > 71 the license page 2R L TL 72X W,

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

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

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

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

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

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

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

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

1991 £ 2 A. 1 F e D L 0BFEZRE T, USENET #8832 2 2 L% L7z, ZHUE Misc/HISTORY
T 7 A MR > TVE T,
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https://docs.python.org/3/license.html
https://www.python.org/psf/trademarks/
https://www.python.org/psf/trademarks/
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1.1.5 Python ZfAZ T 3DICAWVWTWVWETH?

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

ZDEFEE. CFHINHE (IEMES, Unicode, 7 7 A LMD ESDFH), 4 ¥ & —2 v b 7a bt al (HTTP,
FTP. SMTP. XML-RPC., POP., IMAP), Y7t v =72 =71V 7 (Python a—FDa2=v 7
Ab, aF¥rr Tagr AV T E# T ARV =T 4 VIS RAT AL YR =T 2 =R (Y RT LTI,
77 AN AT L, TCP/IP Y7 v b) O XS Bi#EBE D AN—F 2 KEEZIEES 4 75 U SHMD Lo T
3, M2 TE20%H5I120F library-index D—EZZMIML T L& W, F, A RY— F—F 4 DI
RBMF X F T, the Python Package Index 22 SHRDH 2%y ¥ — I BFELTAEL &£ D,

1.1.6 Python ON—2 3 VBESDEHEAIFESB>TVLBEDTITH ?

Python ®\—3 2 ¥ &HS1E "A.B.C” £/213 "AB” I T :
e ARBXI ¥ —N=VaYEETT - SHICALGCKREREEDD > HAITHEPLINE T,
e BESAFT—N=VarBETT - BEXODPRVWEELH - GEITHPINE T,
e CIEYA7uN=VarFEBTT - NI T4 v 7RV Y —RAZTLIIHEPINET,

FTRTDYV Y —=ABNT T 4 9 7 AV Y —ATHIZLVIDITEDY EHA, 74 —F v — VY —ZADHE
HEPETIE, —HOBFREY V—AMESN, 77 7R N—=&h £330V - BT s g s,
TN 7EA VR =T 2= APMEESI RV I BIZV V) —RENBZRH|Y Y —-XT, 2207177V VJ—
ABTA Y E—=T 2= APEDLEZDPD LNEEA, R—ZXID o LLELTVT, BEFEDAL VEZ—Tx—2X
BREINEITPHLVEY 2 —ABEMENE0b LNFERA, V) —AEMIEE >72d DT, Bali
NI BT DOTRIFIUIEFEINE R A

TNT 7, R=Re V) —2FHDON— a VX, BNOEEHEEL 3!
o TNT 7 N=TaYOEEFHII. HEPNEIBHE NITHLT 7aN " b 73,
o N—XN—YayOEREHE, HE/PIRE NITHLT DN 22 b %3,
o VU —RBERIN=Y 3 Y OBEFIZ. HE/NIHE N IHLT reN” 42D 75,

DFED, 2.0aN 2 ohznNn—Ta VFTART 2.0bN 12935, 2.0bN 1 2.0rcN 1Z58eis, ZLT Chn
5 1% 2.0 12N H FET,

Fl. 72247 DX 4 HEEIMM WA=V a v EBESIHDET, THERERDONN-Y 3 VT,
CPython FHFEV AT P URSEZE L FENTWET, HEE REDO~A F—V Y —XMTbkk, ~N—
T avid 72.4a0” DX ST 7a0” BOLKRDIA F— "= a VIR HFT,

BAFEY A4 2 L DFEMNZ Developer’s Guide %, Python D% E#MERY & —i2oWTidk PEP 387 2%
LTLZE W, F¥aX ¥ sys.version . sys.hexversion . sys.version_info HZRL T & W,
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https://pypi.org
https://devguide.python.org/developer-workflow/development-cycle/
https://peps.python.org/pep-0387/

Python Frequently Asked Questions, J1)—2X 3.12.3

1.1.7 Python ®Y —ZXDAE—FECTFICADETH ?

BHD Python Y —R13 python.org (https://www.python.org/downloads/) 7»HWVWDOTHFIZANSL Z &
WTEET, BHOMFM Y — X1 https://github.com/python/cpython/ IZ7 72 A LTFICANS Z &
HTEET,

Y — A& gzip ¥z tar 7 7 A ATEMEN, Be2R C DY —X, Sphinx LD 74—y FEN/ K
FaxXY b, Python 94 75 VESa—, ¥ FA7Far 56, ZLTWL O0rDE I ORMEHRLZY 7
FY 27 RBEATVWEST, ZOY—RZIELAYD UNIX 759 b 74+ —LTEDEFar 4 L L THH»
HET,

V—=RA=FDOAFLary L zo20T, XDFELWVWEHIE Getting Started section of the Python
Developer’s Guide 2SR L TL 72X W,

1.1.8 Python O FFa XY MILZTFICADF TN ?

Python OBUTOLREN—Y a > O R F 2 X > M https://docs.python.org/3/ 2 BFHTE LT, F
72 PDF. L =7 %A b, Xy >ru—FTE2% HTML iR https://docs.python.org/3/download.html
PoMHTEET,

ZD FF a2 XY M reStructuredText TH 4L, the Sphinx documentation tool THEINFE Lz, ZTD
F ¥ 2 X > Mzffibii/z reStructuredText @Y — &1 Python @Y — ABARICEENE T,

1.19 70532092 L2eHBVDOTITH. Python OFa— kU T7ILIEHD F
ThHh?

ERZBEDBICUDF 2 — U TARLEENHD £, HHED FF 2 X2 MK tutorial-index 2 ¥23H b
9,

Python 70277 AHILED D DEHRDF 2 — Y 7LD Y R M the Beginner’s Guide ZZR L TL 72
ISAAN

1.1.10 Python D7D a—XTIN—TFTRX—=V2JV)IMIHBODETH?

Za2—RJNV—7 comp.lang.python X —VU 7YX}t python-list ZHNFT, =2 —XTL—-T¥
A=V YT YRAMIEVIZERENTVT, =2 —XZWHTIUIA -V YTV R MNIBMT 246803H D ¥
Ao, comp.lang.python I—HIWBEDRRAT 4 ¥ 7 %% T 5E W77 4 v 7T, USENET ##FIE% <
DFE. TORY 2a—LIER S I N TEET,

LWy 7 b0 z27V Y =R 4 XY bDOEHEHNE comp.lang.python.announce TR 5§, Zhik
—HIZ 5 RRT 4 VY IBEEZZIAR NI 74 v JOFEEA -V 7YX MTT, the python-announce
mailing list 2> &F|HRIRET T,

ZOMDA =Y YT VAR =2 =R N —=TWZOVWTOFLWERIE https://www.python.org/
community/lists/ IZHH F5,
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https://www.python.org/downloads/
https://github.com/python/cpython/
https://devguide.python.org/setup/
https://devguide.python.org/setup/
https://docs.python.org/3/
https://docs.python.org/3/download.html
https://www.sphinx-doc.org/
https://wiki.python.org/moin/BeginnersGuide
https://mail.python.org/mailman/listinfo/python-list
https://mail.python.org/mailman3/lists/python-announce-list.python.org/
https://mail.python.org/mailman3/lists/python-announce-list.python.org/
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 ONTHEPLPNYFZ LIFBICIFES LIEORVWTIH?
NT DLy FOFRHITI, issue tracker https://github.com/python/CPython /issues % ZHIFH L 72
W,

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

1.1.13 Python ICDOWTHITEINLEEZAMNBRBTEIXIH?

Python IZB83 2 HR7-DEHEZGFIHAT2D05—FTL x5,
Python 1CBH3$ 2 —&HWOHDlH F TH L, 1991 FicErbhTVWET,

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 FTH ?

FW, K EADD, ZOEFATEBREDHRENTVWET, U R M python.org wiki https://wiki.
python.org/moin/PythonBooks 2% b £,

F/. A I 4 UFIET "Python” THZE L. Monty Python 27 4 VX TRALTHVWWTT (£
&, "Python” & ” S8 TRELTLEXW),

1.1.15 www.python.org [IHARDEICHZIDTIH?

Python 7Rz 7 b DA > 7 Z3FMHAFIZH D, Python £ V7 7R 57 F v F— LKoo TEHINT
WET, FfllE 25 5.

1.1. —#R1ER 5


https://www.python.org/downloads/
https://www.python.org/
https://www.python.org/
https://devguide.python.org/
https://github.com/python/CPython/issues
https://devguide.python.org/
https://ir.cwi.nl/pub/18204
https://wiki.python.org/moin/PythonBooks
https://wiki.python.org/moin/PythonBooks
https://infra.psf.io
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1.1.16 %t Python WS &HLDTTH ?

Python DOBHFEDEAE - 72tH, Guido van Rossum 1% 1970 FRUCHHE -7z BBC @2 X7 1 > U —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?

ETCHRELTOE T, 1991 FELURHILVWREY V—RFBEZ 6 225 18 » ABICHINTVT, ZOR—
AHHEZSTT, N—P 3> 3.9 ORFE T, Python 1312 » AT —EDOR—ZATHLWVWT 4 —F v —
V=2 %{ToTWET (PEP 602),

FREDIHN=a v ONT T 4 v 7 AV ) =R 2 RHT2DT, BIFEY UV —ROLEWRZHRL A ELTY
EFET, AT T4 v I AV —REFE A=V arEED 3 BHOHERICL > TRIN (fil: 3.5.3. 3.6.2), &
EHEDDICERINTVET, NTT7 4 v 72V ) —RIZIEBHIOMEANDBIER NG TN, —#HDOANS
T4 AV =REBUTHLA YR =T 2 —APMREINDE Z e PMFAEINTHNEDTT,

BHTDEZEMRY VU — A2 Python download page 1I2H D 3, Python 11 2.x ¥ 3.x W5, &FITH]
HARER 2 DDN=2 a B D T, HRON-Y 3 L E3x T, ZURELFIAINTWE 7477V D
FEEAETHR-TPENTVET, 2x bMAL LTLALKFHINTVET, 5 2l EiEAYyT7F 2
SNFEEA

1.2.2 ¥N<B5VDAD Python ZE->TVWETH?

EHER NBEFARZ DI L NTTH, BZELIMAEAADDLZ—F =2 WVWBTL & 5,

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://peps.python.org/pep-0602/
https://www.python.org/downloads/
https://peps.python.org/pep-0373/
https://peps.python.org/pep-0373/
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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://peps.python.org/ 258 L T 72X, PEP & Python
WWIRE I NTHEEEIC O W TE LN RGTE T MR B LA & R XN TWwE 3, "Python XY
Release Schedule” (X.Y 3 EZV VRN TWRLAN=Y 3 V) LTI,

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

1.2.5 Python OE#MEZE L TLSBREZLTHLLOTIN?

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

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

1.2.6 Python Z#OE O STICAVWTWEEEBTIN?

=4

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

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

1.2. IREWHFTOD Python 7


https://www.python.org/about/success
https://www.python.org/community/workshops/
https://www.list.org
https://www.zope.dev
https://www.zope.dev
https://www.redhat.com
https://peps.python.org/
https://mail.python.org/mailman3/lists/python-dev.python.org/
https://peps.python.org/pep-0005/
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IR RASEIRN U S22 AR CBEETTN, 2RO T 0T T IV T ORETHEINEREHD
Al EIXR D FH A

Python ®HWE Z 21 b 7= < EAH D £, Python 121, Java O & 5 ICKEBEHES £ 75 1) 2id
. AfEpfAhE §B BEECIEICREL T/ 530 /7 0Y s NEBIMTE3 X5k b 7, EE
D P B T R KD 5 702 5 ACRESNE A, HHES 475 ) R EHAT 5 LT, A7
0553y S OEEEYURASRENRT TV r— 2 VICH D MOHEREES Z L A TEE T, £
S 4 75 ) Ol e 32— FOEAMEZ¥RZ LATEET, PyGame B EDH — FoA—F 4 TV 2 —
b EFTHNE < HPE T 5 DI&E 27,

Python DA Y X525 4 T4 VR TVRIZE->T, 0l I 7% LEMNs, SiEMELERTsIen
TEET, AoV 4 YRy TFRITILDY —RCA>TWBRBL, V4V RUTA VA7) Z2RExE-%
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 DR\ IDE $ % Y ¥£3, IDLE & Python T Tkinter Zffio TE»PNII7B AT T v b
74—, IDE T%, Emacs IZl&, 2—HIiC > TEERZ2IZ, £EFES LWV Python €E—R2HDFF, Z
NHEIRTOTOT I IV IBRENPS, SV R IANATA M, =P AU FY b, a=F g ¥ IHDAL
RIIDT4TAVERTYRZADT 72 AWEZ F T, the Python wiki 2> & Python MEREDO—EE2 S L
TLEE W,

Python OB B 2 FHICOWTOHEMI L2V 5, the edu-sig mailing list IZ&MT 5 & L WT
Lx9,
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https://wiki.python.org/moin/PythonEditors
https://www.python.org/community/sigs/current/edu-sig
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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/idle3 22 BRARIEE) TH D, F'IF7 7 4 AVRT Ny B2 EATVETD,

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 7aYx 7 b D—#, » 25 ActivePython 74 A MY B a—>a yOo—fe L
THIHAIRET T,

Eric & PyQt % Scintilla editing component % % £ iZ L7 IDE T3,
trepan3k & gdb 74 2T ANy HTT,
Visual Studio Code {FN—=a YEHY 7 b —#lZiR o 7T Ny 7Y =V Z2fH A7 IDE TF
BXEDTT 7 4 HVF Ny FftE Python IDE 3H b 35, il
e Wing IDE
o Komodo IDE

e PyCharm


https://github.com/python/cpython/blob/main/Tools/scripts/idle3
https://github.com/mhammond/pywin32
https://www.activestate.com/products/python/
https://eric-ide.python-projects.org/
https://github.com/rocky/python3-trepan/
https://code.visualstudio.com/
https://wingware.com/
https://www.activestate.com/products/komodo-ide/
https://www.jetbrains.com/pycharm/
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2.1.2 NTOERCHNBRICRIIDY—IILIFHDEITH?

=N
Pylint & Pyflakes (&, NZORAFE RN OERNRF = 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
WEEDEZLDY—=AHHY FT,

—DUX freeze Y —/L T, Python Y —RY U —IZ Tools/freeze & LTHEENTWVWE T, Z4Ud Python N4
Fa—FZ CEANCEHBLET, TRNTOEY2—LE2H LIRS T AHDAL C a2 84 FT, ZD
7122 A& Python €Y 2 — Lz 7 E3h %3,

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

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

o py2exe (Windows only)

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

v, BHES 4 TS5 VED 2RO ENDZT—T 4 Y ITAXA NI PEP 8 ¥ LTXELLINTVWET,
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https://pylint.pycqa.org/en/latest/index.html
https://github.com/PyCQA/pyflakes
https://mypy-lang.org/
https://pyre-check.org/
https://github.com/google/pytype
https://github.com/python/cpython/tree/main/Tools/freeze
https://nuitka.net/
https://pyinstaller.org/
https://pyoxidizer.readthedocs.io/en/stable/
https://marcelotduarte.github.io/cx_Freeze/
https://github.com/ronaldoussoren/py2app
https://www.py2exe.org/
https://peps.python.org/pep-0008/
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F)
[=]

22 37

[l

2.2.1 BEZTHICEDH B DIC UnboundLocalError BEBZDTTH ?

brdbrEBHVTVWhEa— D BHBEOAKDEIDLPEIRAXEMZZ WIS EHEE2L S
UnboundLocalError ZH T DIZIZEL D LNLER A,

Zha—K:

>>> x = 10

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

>>> bar()

10

BEIEE A, Zoa— R

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

x += 1

¥ UnboundLocalError 272D £3:

>>> foo()

Traceback (most recent call last):

UnboundLocalError: local variable 'x' referenced before assignment

IR, HBRa-TOPTEBIIRAZIT L &, ZOZEBEZDORa -l Ttr =AMk, Ao
2AaA—=FIZHBFECHAFOERER T2 HTT, foo DERBEDID x WHLWMEZRALTWSDT, a3
403N —INVERHTH 2 LR ET. TOME. D print (x) WL TVRVE = HILE
BrRRLEO e LTHRIEZ I - E3,

FoflTid, 28—V ThHELrEETEZ2ILTHDODRI—F T 7EATEET:

>>> x = 10

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

x +=1

>>> foobar ()
10

COWRMZRES X (REMIIMTNWE 7 53R 4 Y AR Y ZEROHI 13#E > T) HRIEFERIMD 2
A—TOEBDOMEEZEZ LIS LTVWEDE, WS e RHILEZDIHETT:
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>>> print(x)
11

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

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

2.2.2 Python ®O—A)L 7 O—NILEBDIL—ILIZEITTH ?

Python Tl&, BIBATSI SN2 72T DEBIIRERINC 7o — v ez £5, BROAED & 25 TED
ZRICRAES 26, ZREIRNICZ B — "L THE L ESINRVRD, B—ALTHEsRIN
£73,

BEB ko bESTLEID, PLEBZZ2 B TEET, —A Tl RKASINZERUT global ZEKT
522 T, BRILRVEWERZPITE S, A TIE. 7a— LB ROEIC global NERINTLESD
&, global o TEPDICK->TLEVET, LA M YEBSPA VR-PEINEY 2 - LONEES
MI 2078 VEEZ LRTIERLRVDTT, 2O X IEWERZINE ST 2720 D global &
FOEMX LD BEKTT,

223 L—TOHRTELBBETERINLS LA, FALEZETDIEFEETIN?

for V=7 %ffioT, PLFORLD T LXEER (DL BMELEY) T2 LEd, flRE:

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

squares.append(lambda: x**2)

INT xxx2 ZEHETZ 5 207 LXDVRAMRELNET, ZNOEMUIHLEZ E, ZRAZFh 0, 1. 4.
9, 16 BIRT L FHEIZ b LNLERA, LEALERICRoTASZE, &£T 16 BiE->TL 2DZHIZT BT
L&5:

>>> squares[2] O

16

>>> squares[4] O

16

12 B£28 JOJ5327 FAQ
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ZHE, x BT LRI o TOR—INEHTERAIMIDOR 2 =T TEREINTVT, FLAXPERSI N
CETHRAMUPHINZE BT 78 AXINZ /DI ID FT, V—TPboRETIEx 134 THD,
PEo T, 2TOREUZ 4%%x2 DF D 16 IRLET, ZOZ LI x DEHEEZATAD L THAETE, 74K
DEDENRED LS ITEDL L DPBRTEET:

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

INEET B 720121F, 70— LD x DEIKFELRWZDIZ, TLAXICE > ThOR—hVERIZEZ R
FI20ENHH T

>>> squares = 1
>>> for x in range(5):

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

ZZT, n=x BHILWVWIAXIZ o TOR—HANERH n ZIER L. FLXPERIN L L XFHESINZ0D
T, V—TDZORHRTD x LRAICEZF->TVWET, ZUd. 1 DHOIZ AKX Tl n OfEIX 01272 bD, 2
DOHTIX 1. 3 OHTWE 2 ITHER, R ZE2ERLET, Mo T, ZNZND T AKXIFSRIELWEE
RT LSRR FELT:

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

COFNEIZ S ARIRAR S DTIRZ L, BEOBBUCHEHAIN S ZITHFEELTLEZ W,

224 JO-NIEREZED a—I)LETHEETBICIZES LIESVWWTIH?

=0TV T T LADEY 2 — VETHEREHLE T 2 EERFEIE. FlREY 22— (LIELIX config ® cfg
EWHEIND) ZIESZZ 8T, HITREEY 227 SV r—2aryOIRTOEY 2= Y FR—=1FL
TLPEZINV, ZOEY 2a—ME e —NURAFETE LTHEZE T, ZNZNDED 2 =L D/E—DD A VR
RUADHBDT, BEES 2—NF 7T 27 MITHT 200 REIEEDEFICKBENET, FlZIX:

config.py:

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

mod.py:

import config

config.x = 1

main.py:
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import config
import mod

print(config.x)

B, BICEELS, EYa—AEBHES 0SS Z0E. VIV NYTFYAL R — U BRET 2 2 DR
THHHET,

225 EXa2—ILT import ZESRD IRANFZI9T7 1 X1 IFATITH?

—f&HYIZ from modulename import * Zfio TIEWITEHA, ZDXIITT S L A ¥ HR—XDHHEIZER-IZ
RN, linter HREROHHIZIHR T2 e»HELIRD £T,

EV2—E T 7 ANVDEETA VR—FLTLEEV, ZHICE>Ta— KPR EL T A23MDOEY 2 — LA
BATEICR D, B 2 —AABRA—=TIZEENDZDEIPITRDRLABD ET, TIC—D2D 4 Y K—FZT3
L 'Y 2 DA YAR- bDOBMEHIRPEZITRD 325, [TITEBDA ¥R — MTT % & HEH OB
YK BEAET,

RDFMETEY 2 =% 4 Y R—FFT20H, ROEHEICKRD £7:
1. fE#ES 4 75V EY 2 —)L - fiil sys. os. argparse. re

2. ¥ = FRX=FT 4 DF74 77 1YEY 22—/ (Python @ site-packages 74 L Z bV IZH 3 HD) - fi
dateutil, requests. PIL.Image. &% &

3. HEi CHRLEZEY 2—

TEHRZBOMEL BT 272012, A YER—- 2B JRARBIT IS0 E R 25D D £3, Gordon
McMillan 2 X4ug:

PEERSIRIIE T D EY 2 —uH "import <module>” XD A4 ¥ R— & o TWAUTKLRTT,
TOHDEY 2= ABRAIDEY 2 — A0 b4 ZHR L XS5 & LT ("from module import name”).
EDAYR=ED by TRV HZLHHATY RYIDEY 2 —AHBZOHDET 2 — %A VK-
FF2DIEL LT, BHIDEY 2 = VOHFIHFAATEEIC 2 > TRV ST,

CORMTIE., ZDOHDEY 2a—AB—20BBOFTOAFELNTVWEIRZLIE, ZOA VR— MIFHHEIC
EEohicBEeEd, A VR— PN & RODEY 2 — V@A EZTLTWT, Z2oHDE
Ja—IVIBHTDA VR— b ETEET,

T b TF—ARFOES 2 —ADBHBLEZE. A VKR—1+2Fy TLRLONCEDNT I BPET
T, ZOBE. 77 ANDEHETIEIRTODET 2 NE2A VE—FFTRILIZTERVDD LNER A,
ZOEEER, WET 23779y 74— AIELELA—FTELVWEY 2 — L2 YR+ T2 BEIL
BWT9,

TERSEOMEZ BT 72D Y 2 — L OPIHIC 2 2R RIS Lz D Licwk o, Bz A ¥R — bR
EROPREDA—=HNVBRRAA=TIIELTLEI WV, ZOFEEFZLDA Y R=1037arJ 50880k 5
WEITEINEZPIKFE LR TRV E ZBRICENTT, H2MBMOFTOAEY 2 —AnfEDLNZ DR,
AV R— b 2ZOBEBORIBTIEEEZTHVVTLE S, BB, BV a— L E2HAAURADEIZE
V2=V OYEHL DI D7 DITEATIC R D 2 FFH, BHEIHICEY 2 — L Z2FHiAAL DT HHE Rk &
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EHEROBED AR MZFTHEAET, TV 2a—NABRA-—TDOHANTER, ZOEY 2-MEEZ 5L
sys.modules 225HMHTESTL & 5,

22.6 BEATIOT I FETT 72 MEDPEBEINZDOTIH?

COMDNTHRELHOET 0T I IMANEET, ZOMBEEZTATIZEW:

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

return mydict

WD TZ OBIBZEMOH LR, mydict ITIE—20HERPH D £, HHIZIE. foo() BFEITSINI L &
12 mydict ICEHIDDH—DDEEE T TIIH>TVWEDT, mydict ITIEZDODERNHD 7,

BROFOHLICE 2T, 740 FPOMEINT2HLWATY =7 b2fESN 2D e FRLNBTY, E
BZIBDEEA, 7740 MERZ BB ERSN ZIC—ERTEREAE T, ZofloFFED XS
W2, ZOFA TV 27 P BEEEIN L E, ZOROBEMONUH LBEERDOA 7Y =27 b 2B RLET,

EBOFHC, B XFH. BTN, None B¥. A 32— R TNEF TV V25 L EHINLGEHRLDH
DERA. E. VAN, V9AA VAR VARBREDI 2—RIAKRF TV 27 MIEBEHILOD £ T,

COMWENS, I2a—RTARATI27 VT 740 ML LTEDRWT RS I v FFENDNWTT,
Kb DIz, None %7 7 AL MEIZEW, ZDXT X XA None TH BRI/, BBONETHLVWIY X/
R/ ZOMEDL B XL TLEIWV, HIZIX. ZH5FE»TIT:

def foo(mydict={}):

Rbhiz:

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

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

COWENMENZLZZ DD 5, KD 25 HZIT BB D % & 2iTlibh 2 —fRINLEaEE. B
PIEPHENE Z2 I RI XX EERDEZ X v v > 2 L, BURIUEIERZNZOF v v ¥ a2 TN E%
BTEWSHDTT, ZHU "memoizing” XN, TD K 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

15

N
N
Ll
<
il
o



Python Frequently Asked Questions, J1)—2X 3.12.3

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

227 AT aVNFA—FRF—TJ—RNFX—2ZBYEHSEABNETICIXRES LT

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

Eho o5 BeEe %7

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 &
FICEBICESTEO Z T, IRGIBUIBEBZITIS Z e Dk d EIHDE 2ERLE T, fIE DL

TOXSLBERBERYE DT LT:

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

pass

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

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

42, 314, somevar ¥ WO EIFEFIK T,

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

RDES>ma—FEEN L LET:

>>> x = []

>>> y = x

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

[10]

>>> x

[10]

ES5LTy NOHEHZKDENMD x DEELTLE S OPREMICEAS 2D LALEE A

CDEIBRERICR D 2O0DERRH D 7
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1) ZHEid, BicA 7927 F 2RI 004MCBEERA y = x T2 VRO
V—%ED EHA - ZRE x HBBTZOLFALA TV 27 V2SBT2HLWER y 2ED 3,
DED, BEZDEF—DODATI I+ (ZOHBEVAMN) EITHoT, x &y ODEABZENESIEL
TW3DTY,

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 oMK < M
]

>>>

>>> 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 HA5IBDHBEHK (BREL) BEDLSICEETEITH?

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 nmew objects
return a, b # return new values

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

>>> funcl(x, y)

('new-value', 100)

ZHE VT —EBER IET T,

70— N\NVEREFH ST, THEAL Y FE—T7TRVOT, HRERXNZHA,

2R ITNIZ (A VT V—RIZEHEARER) A7 27 P 2ETILITEoT

>>> def func2(a):

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

al1] = af1] + 1 # changes a shared object

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

['new-value', 100]

BHXNZHFEHIETZLIZX-T:

>>> def func3(args):
args['a'] = '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 RAERFENT 3 2k o T

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

setattr(self, key, value)

>>> def func4(args):

(RDR=V ki)

18

B£28 JOJ5327 FAQ




Python Frequently Asked Questions, J1J—2X 3.12.3

(RIDR=I D5 DREE)
args.a = 'new-value' # args s 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 I BT AHHEID > ZICENTL £ D,

—HDFERZ, BEOBREEL R IVEIRT I LTI,
2.2.11 Python TEHXRBEIIEDELSICDOKDEFITH?
ZODHERDHYET: AR MINRA =T EFESHEE, MUOHLAREAX 7Y =27 v RS HIETT, Hi

ZIE. a*xx+b DEZFHET 3 f(x) B #ZIET linear(a,b) ZEHELIZVWELET, XA IR a—F
ES v

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

return result

F7, MO LAREA 7Y 227 b 2D &

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)

34U, taxes(10eB) == 0.3 * 10e6 + 2 ¥R B XIORMUHLAJREA 7Y 27 b 2ELNE T,

PO LATREA 72 = 7 b 25 HIEIE. D ULEL D, DIFPICa— FRRALDZ L VWHIFERBHD £3,
TIH, MERZH TR LATREA 7Y =7 FRIE T SE2HAGT 2 TE X

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

AT 27 PRV DD RXY vy IR H b TE %3

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?

— 9z, Ei@ld copy.copy() % copy.deepcopy() ZIXL T &V, AITH I —TZZ L 3MH £8
AD, T2 TWIETEET,

o LHiCaY—TE5 4722 bbb D EF, FEICIE copy) AV vy RIHH F3

[newdict = olddict.copy()

ST VRFATA Ty TaY—T&EF T

{new_l = 1[:]

2213 ATV DRV Y FPRBHIRBEDELSICRDIFTEITN?

AP BRI ITADA VARV A x T, dir(x), < BFA VARV RABEBH L ZD I FATERINIZXY v F
PEMEEEOCZAOTNL T 7Ry FEY X FEBRELUET,

22.14 O—-FREDESICATZ I bDBEIZROITZDTIN?

LT, 7927 MEARBIAFTEEZRVWDOT, RO 2k TEsRA, REMIE, KAV
OHEICHHTZRMET 222 TY, def & class XHELUTTH, ZOEFREZa—FILTT, UTD
a—FEEZTAZELED:

>>> class A:

pass

(RDR—T12HE L)
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(RIDR=I D5 DREE)

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

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

BELL, ZOZFRZEAFHBDHDET, 2O 5 RIZODLFNCELNT, LR B 2@ L THOHIA
FIN, FNTHIZITAADA VARV AL LTHREXINZDTY, LA L. MAFDOLEIDE CEICHEIN
TWABE, ZOA VY REVZADARTD a Db DIRDZ ZLIETERVDTT,

LT, a—FICL->THBHED THRTEH>TWVWS] BHIZEETEHD ETVA, DRIEVOILNENE
I—RZ2ENTVIDTRVEED, HHEZ2ZEZ AP VOHLS LR VWEWS Z2IZRETL & D,

comp.lang.python T. Fredrik Lundh {3 Z OREDEZ  LTERBS LWIKZZ L TNE LT

LRI WO Z B D L FACHETY: 2O (A7Y =2 b) BIKZZO4HITZE 5 2L AT
ERVL, TRFRIHETED D EEA — ZOMWBA LN TV 222 2 ME—DTTRE, T
TOREN (FATZER) 1ICZ20l (A7 =27 b) BMALIRZhTW 22 EHL 2T,

""" ZL T, ZOHBPRILDARTTHIS ATV D, MIZE AHTDHEDP 72D LTHELRWTE
AN

2.2.15 WO XEBFRBEERINZDTIH?

# > <% Python TIHEBETTIEHD EVA, 2Dy aryEEXITLEIW:

>>> "a" 4in "b”, ngn

(False, 'a')

HrFEET TR, RoFTRoT, LOREIXORXEFEL &S IiHixnE T

{(nan in "b"), ngn

ZHOTREDHHIEA:

[nau iIl ("b”, nau)

MO EXERBET (= += %) BALTT, CASRHEDHETTIED ) AN, RAZOMT LD
FUIXTT,

21

N
N
Ll
!
il
o



Python Frequently Asked Questions, J1)—2X 3.12.3

2216 C O " ZIHEBFLEMEHDIEIHD XTH ?

BV, HOFF, MUIULTDO XS D %3

[on_true] if [expression] else [on_falsel

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

OB A XN 2.5 LETON— a VI LT, wBEEETEH 72204 T4 F 28— T L=

[[expression] and [on_true] or [on_false]

]

LHL. 2L T4 FLELZETEDY FXA. on_true DT —IEDPBTH 2 L ZICHE->-HEREP 52 5

ZEDHHET, TIPS, WOTH ... if ... else ... BEREMHoLIZSBRVTT,

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

FEWVe F5W3 HDIEWTL, lambda DHC lambda 23R R F ¥R TWE T, Ulf Bartelt ¢k 28 D%D

L7V LETO3206%RTLEEIW:

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 Fibomacct 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+'\n'+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=S8x,Sy=Sy:reduce(lambda x,y:x+y,map(lambda x,xc=Ru,yc=yc,Ru=Ru,Ro=Ro,
i=i,Sx=S8x,F=lambda xc,yc,Xx,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
M))(-2.1, 0.7, -1.2, 1.2, 30, 80, 24))

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

# 4 /4 / | columns on screen

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

# b range on T azis

FnFiEERALZwThR !
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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—TU— R5[EH->sTHUOHET eI -1k ) T3

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

TypeError: divmod() takes no keyword arguments

2.3 HeXF

2.3.1 +/EBCN\ERZIEETRICIIES LIESVWWTIN?

JGEBEFEE T 21213, JVEBTOMEDITEIC 0 & 707 (NLFERIFKLT) ZMATLZI WV, 22 23,
ZH 7" WJGERTO 7107 (THERTD78”) ZRATBIE. 2o TL X W

>>> a = 0010
>>> a
8

TRERB R T, R T/NERTOEDOKEIC 0 & "x” (MNFERRERT) ZMATLZEI WV, TR
EBIINLFTORFTHIRETE XS, & Zid, Python 1 &7V XT:

>>> a

Oxab
>>> a
165

>>> b 0XB2

>>> b
178

2.3. B3 23
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232 BE 22 // 10 3 -3 BETOTTH?

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

[i==(i//j)*j+(i%j) ]

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

i% 3 jARAOKRCIIFERICKEILACHVERA, § BERS, 2L SAMVET, ZOHEEETANT
DEE. 1 % jE>= 0 & RBTVMEMTT, FFEtdy 10 KEZiE L TV 2, £ d 200 REERTIEAIRETL & 5
Do =190 % 12 == 2 LR DZDPEHTT, -190 % 12 == -10 FHEA Z RV TT,

2.3.3 £S5 9Nid SyntaxError ZEC T TICEHR) TFIIDOEEZESNEFTH?

SDIDHFIET int VT 7LVDREEEZHEZS L35, B UA PR AR X, SyntaxError £72 D
£

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

SyntaxError: invalid decimal literal

fRRERIE. VT I U A R AR=ZARHEINTHITSZ L TT,

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

<class 'int'>

2.3.4 XFH%E#HICEBRITBICIIES LIEESLWTTH ?

BRONCEWLT 212013, HARAD int() Blarv X+ 57 2B FoTLEE W, FlziE, int('144') == 144
TY, [ARIC, float ) I FFEVNBGRICEBL £ 5, HilZI1X, float('144') == 144.0 TJ,

T7ANMMTE, Tho3BeHEZE L THRST 52D T, int('0144') == 144 FIWMIL L T
int ('0x144') ¥ ValueError Z %M L ¥ 9, int(string, base) 34 7> a v DE G| E L o TE
BOTORERIC LT, DFD int( '0x144', 16) == 324 TP, HHD 0 LiEESNGE, 20
Python OFHEZ ko THIRE N EF, B 00 26/ GERT, 0x’ RO RERZRL F3,

XFHNEBICEBT 2720 D7DIC eval () ZFHORWVTLEE WV, eval() IFICEVWTT L, 2
T4 LDV RZBHD FF, ROOLNRVEIWEAZFD & 572 Python DX ZEZ 5 &5 25 AW 50 b5
FRA, BIZIE, R7DF—2T7 4L 27 VY %RHEETS __import__('os').system("rm -rf $HOME")
PEES LT EAPVEZDHNEE A,
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eval() IZH % Python DL UTHRT 2EELH D 3, ZHHIRIE, eval('09') EHXZF -
Z L%, Python & (0 BUtD) i %Z "0 THRDTRELRSZWNSHTT,

2.3.5 MENXFINCEBRITBICIIES LIEESLWTTH?

BIZIE, 144 EWVWOBE 144" L VS XTINTEBR L 720w o, fARAAMDaY 257 &% str() &
fioTZE WV, TAREER/ERIC L THIE, HARAABEED hex() % oct() ZHoTLEE W,
FORAALE 7+ —<v MERXREM 5725, f-strings ¥ formatstrings DHiZ SR L T X0V, flx 13,
"{:04d}".format (144) I '0144' 27 Y, "{:.3f}".format(1.0/3.0) % '0.333' IZ&H FTF,

23.6 XFN e T L—RICEETBRICRES LIESVLWWTTH?

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

>>> import io

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

>>> sio.seek(7)

7

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

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

>>> import array

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

array('u', 'Hello, world')
>>> af0] = 'y

>>> print(a)

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

'yello, world'
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2.3.7 BERAY Y REZRERDICXFHZFESICIFES LEESVWWTITH ?

BeAaZeT7 2 =9 2hHD %7,

—HOVDI, XTH BTG S E A HEZ/S 28T, 20T 7=y 7 0—HDARF. XF
SIDSBERDHAT & R CREBZNZ T, ZDHER case iEZ LI 2L — 257200 —FDT

7=y 7 THHDET:

def a():

pass

def b():

pass

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

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

FHAAABEED getattr () &#S5 Hik:

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

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

ZHIEHES £ 75 Y THME A HELALTVEST, 2D X1

class Foo:
def do_foo(self):

def do_bar(self):

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

£0O

o locals() %ffio TR ZRD 25k

def myFunc():
print("hello")

fname = "myFunc"

f = locals() [fname]
£0O

26
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2.3.8 XEHHSBBOBATEMO L Perl O chomp() IKHEST3HDIEBD ETH?

S.rstrip("\r\n") Zffio TXFF| S D#&iid HMODZEEALFRZID R TR FRTOITRELEZID
RS ZEDTEEL T, XFF S BEEATZR L., BIRICEITH D2 L &, ZOITRTOZATHIWMY AN ET:

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

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

'line 1

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

2.3.9 scanf() * sscanf() LEIFLDHDIFHDETH ?

FDEObDIHH EHA,

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

b o LEHMER AN R LWz s, C @ sscanf XD HIERBHROADERTT L, ZOMBIZEWTWY
N

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

unicode-howto ZZfR L T FX W,

2.3.11 raw string ZHFHREDNY I ZXAS Y aTRIBZZLIETEETH?

FEEDAN Y 7 2T v > 2 THbH B raw string ZXFHND T +— 22 Ar—F LT

>>> r'C:\this\will\not\work\'
File "<stdin>", line 1
r'C:\this\will\not\work\'

SyntaxError: unterminated string literal (detected at line 1)

TRV O DEEERAH D £F, D DFBEH LTI “ENY IR F v a%flis 2L TY:

>>> 'C:\\this\\will\\work\\'
'C:\\this\\will\\work\\'

HI0EDNE. TRT—TENANY IR T v aZEFO@EEDTFY %, raw string I#EE L E T
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>>> r'C:\this\will\work' '\\'
'C:\\this\\will\\work\\'

Windows Tid. os.path.join() 2o TNy 7 A5y 2 2BMTE2ZdTEET:

>>> os.path.join(r'C:\this\will\work', '')
'C:\\this\\will\\work\\'

HEERE LT, Ny 7 RXFv¥ald raw string D7 +— % T2 XF —7) LETH, raw string OfE
IR BRI A —TDPECER A, 2FED. Ny TR T v ¥ ald raw string [EOHFITHK - 72 £ X1
%hE9:

>>> r'backslash\'preserved'
"backslash\\'preserved"

Sl 77 LY R DB B TS W,

2.4 tkie
241 FOYSLIEBTEET, L5 LESRBDETH?

THUE, —fRIVICELVHEETY, 3, RCEDINCRA TV THRLLWI 2 2 JICFET X7
o MBREDMHMIE Python EEICk - TEDLD T, ZD FAQ TlX CPython WCHERZETET,

o BBV ARL =T 4 VI TRT ALK TEDD ZE T, KT, I/O v F ALy FIBAL T
BETT,

o HIZ, - FORHELEBED D FIIC 7RI T LDEY ARy bERDIFZRETT (profile E
Ta—nBRLTIEI W),

o NYFIX—FIRZY T+ 2EL LT, WEEHOMREZRRIEDIEEET (tineit £V 2 — L%
SZELTLEEW),

o SN mEiChENiY 7Ly > a YORREZEDHNC, (=Y TR FRZOMODIEIET)
A—FINL I R e 2BMHRLET,

Y135 Tsd. Python a— FEEHEILTA2HERF L ZADD T, 2T MEREED L LICEY
DELETOREWVWED Y Zitly, — R HHERL T

o O— FHICHIPWERHILOFIEZIESF IS5 T2 LD b, 73V AnkEdt (Fiid&mdEi 7L
TV RLIZERE) T25IF50, RELRAREZELZeNHD T,

o JEHYR T — ZREE R 5 T L 72X W, bltin-types % collections ZFHNTL X W,

o MIN%2T 2DDHEAERMEFESAT7I7VCH27%0, HOTHEHALLZMHAMEID B ZEL5DIES
D, (HICEBFERAFEAD) BEZLIHEVWTT, ZAMHARAARRLD 2HOILFRMD X512 C T
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EPNLDORLBRBESLTT, e 2E, VY= 1FF213, &7 list.sort() HARAAX Y v ¥h
sorted() B2 - T 23 W (K72, PREEICEELRHNZ, sortinghowto ZZLTLZE W),

o B LIZ, FEEIDIZULAB T, A VATV XDIEERHEPLT I IR DET, ZOERD X2, Eh
ZIEEDB IDERICKRZ ., Tl a0BL RoTLEWE T, BELMR, Ko WEES
XYy FOBTHNS D (ZHEFAIC EBEL LET) BHSRETT,

pure Python ICTE ARFUCEL RS, BIZHEDZDHDY -5 D £3, HlziX, Cython i&, Python
I—-RODOITPRER LMZE CHRicay Rt L, ZEOT Sy b7+ —LTZE3, Cython 1&, =
YRAN (CEEORTY ) T—ay) ZFHL. a—- FO@REZRIECHES LES, C Frr 73V 7ICH
B8535 576, HZT write a C extension module Z & b TEE T,

BE:

N7 4 =< A tips BE > TW3B wiki DR—,

242 ZLOXFINZ2ERTIDICROMENLGHEIATIH?
str BEXU bytes A7V 27 MIA I 2 —XTNRDT, ZLOXFHNOHBIMBEZ 2 ITHLVWAT =
7 M fER L. SIRBENTY, RIS, 2EORTHHMO I X M IXFINOR SO FRIHAIL 5,

ZLDstr A7z MV EREETI2ORETIDDAT 4 A L1, IRTEZ VR MIBEL T SH®REI
str.join() ZFFH T I LTS

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

result = ''.join(chunks)

(DN L 3N A 7 4 A4 213, 10.StringI0 25 Z ¥ TYF)

Z<D bytes A7V =27 VERETIDIZETITODA T 4 4 LIE, bytearray A7V =7 b A VT L —
MG (+= HETF) CHRT 5222 T

result = bytearray()
for b in my_bytes_objects:

result += b

2.5 =Y (ZTIL/URE)
251 7). VAMEADEBIFLEDLSICTBEIDTIN?
Blay 2+ 727X tuple(seq) ETARTOY—7 YR (ERRITE, TRTDOA 77 70V) 2R CER, [ UIE

FD&RTINVICEBRL 5,

il 24X, tuple([1, 2, 31) & (1, 2, 3) 25X, tuple('abc') X ('a', 'b', '¢') 252 %73, 5l
BRIV S, a—EbTWREIROA T2 V2D DERTDT, H24 7Y =7 vWBLCX T

25. S—=HYR(ZFIL/UAR) 29
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WS> TWADEEIRTRVORS, tuple() EMERONFEHETT,

oy 257K list(seq) EITRTDY—F Y AHZWEA T 7V EFRLER, FUIEFOY R MIE
AL E3, Bl 1ist((1, 2, 3)) 1k [1, 2, 3] #5 %, list('abc') X ['a', 'b', 'c'] #5X %
o IV R RS, seql:] AV —EED FT,

25.2 BEORZFIIATITH?

Python > —7 > ZIZEOBE ADTA VT 7 AENE T, EOETIE, 0 BREUIDA VT A, 1252
FHOA VTR, UTHFAETT, BOA YT 7ATIE, -1 PEREDA VT 7R, 2 DBEE,S 2 FHD
AT A, UTHFAMKTT, seql-n] & seqllen(seq)-n] MU LEZTI LIV,

HDOA VTR0 b NI eAHD 5, HIZE S[:-1] BXFHDOHREMND TN TOX 72 LT
DT, XFHNDREDOHEATZMDFRL & ZIZEHNTT,

253 TV RAZEIRICATL—FTBICIFES LEESVLWWTTH?

HHAA BB reversed() - TLZX W,

for x in reversed(sequence):

# do something with x ...

ZHEFTTDS —F 2B WL ADTIERL, HHEOH L Wav—2E-oTAFL— P XEET,

254 VAL SEFEZMOBRSICIFES LEITH?

Python Cookbook DREWVEMICE S DHENDH 2D TR LT IZE W
https://code.activestate.com/recipes/52560/

VA M2 CERZTHEDLRVDRS, V=1L ETURNORIID»SREZETEZHRHN, RO K S ICEEZH|
FRLTLZE W

if mylist:
mylist.sort()
last = mylist[-1]
for i in range(len(mylist)-2, -1, -1):
if last == mylist[i]:
del mylist[i]
else:

last = mylist[i]

VA PDITNRTOEREDPEFDF—L LTHZ S (DFD. TRTOEED hashable) 726, BZHL ZDIF
I DIHENT T
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[mylist = list(set(mylist)) }

VA MEESICERT 2 L ZICERIIWRDRIANLZDT, 2% ) 2 MZERBIEZWVVDTT,

255 VA MHSEHEDT AT LZWMORLS HE

BEERE RIS, HIBRSEZ M TIHRIICHREIT Db —DD A TS, TTH, RN /B2 K18 T
AT A RABWLT 2058 TRBETT, 255132 Y) -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 MNERLENBZL D EHETT,

2.5.6 Python TEHIZEBICIFESLETH?

YR MEfioTL &N

[["this", 1, |Iisll’ nann, ||array||] }

U 2 b OFRFEEHEEIE C % Pascal ORI [F T TT, RERLRE WX Python DV A MIZ L DELZZHD
FTOL I VEEDBLI LTI,

array £ 2 — WZHEE SN EHERICKIT 2255720 DAY v RHRHD I, VALED D
A YT IADBEBNTT, /2. NumPy 20Oy — Fo8—F 4 —HRTD. B4 REHZ D ORIV
BERNERINTVET,

Lisp AXD#EAE Y A b 21/F 2012, X FNV%fo5T cons cells LI 2L — P TEET:

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

a2 —RTNBRENRDLRE, XTNVTERSVRAMNEMFEWVWEL & 5, Lisp ® car XH722dbD0
lisp_1ist[0] T, cdr KH7=2% b DH lisp_list[1] TT, AYKHBELLHEREFETE 2 2 2LAMI I
LBRWTL EEW, 720WTW, 24U Python DY R R 2#S X H HIEHITENTT 25,

25.7 ZRTEDIV A ZEBICRESLEITH?

DI LTEITCOHNEEAS L LT LE I BHBTLED:

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

CNEFRRLT-E SICBHER S ZIICRAET:

25. S—=HYR(ZFIL/UAR) 31
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>>> A

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

L ULEZRAT 2 & ZDEPEBOGFMIEHATLEVET:

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

L, * B2V R NOEENR IV —RESL T, FHETIA T 27 bAOBRBREEL LI 2S5 TT,
D3 BEZX2DOFRALCLIVAIOSEEZEDLYZAMNEEDET, — 2D T Z2EHITNTOINCH N
TN, CDPEALERTHZ2EEITRNTL & D,

BITOOHER. BUIWCEATZEEDV A MZED, TR oHLAMEo Y X M TERENOER T D
TWL Z¥eTY9:

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

CHIRE2DERBZVAN I D2ELVAMZERLET, VAMAERLDHAET:

w, h=2,3

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

HBENE, AT T =R RME L TOBIREZHEH T2 22 3 TEE 3 NumPy Pid X <HohTnE T,

258 ATz bDL—T U RICKAY y FPEBZERITBICIFESLETHL?

XYy FREBEMUOH U CHEREERT 2 DITE. list comprehension (VA PAERERR) Ly i
fRR T3

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

result = [function(obj) for obj in mylist]

RDEZRFEETICAY v FREBEFITIT LT85, KD for L —FT+HITT:

for obj in mylist:
obj.method ()

for obj in mylist:

function(obj)
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2.5.9 BEMBEIXINBZDIC a_tuple[i] += [item’] ZFNEXHTZDTITH?
i, BEARABEETIZ AA EETFZ. cWwoHEHKEL, Python TORZEA 7Y =7 e AEF TS =7
FDEVWHHEAEDE o TREZ DT,

COHEMII RIS, AEA TV 22 VRIET A VOEZ I, BERAFEETFSEAIN L ZICHHEAT
ZEIH, Fl LT list & += Z2HVE T,

RDEIICE VWL LET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

BIAAEH S N7 BEEH S T3 123 (1) 2365479 22 b a_tuplel0] IKMA SN, MROFT T
7 b2 AEMENETH, FHERR 2 A X TLOH 0 BRIRAL IS L L 22, =7 —2RELET,
REBHIE, X IVOBEMIEIETPIIEZ SARVA ST,

D &S REHEFEDIL, RERAE LW W RD LS R 2L TWET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

R T NVIAZEZ DT, HISZELH L TV 2 ORREORAT 72O TT,

RDEDITE N LET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

COFAMCIEB x o b EEETH, boEBLAREZILIE, 7 —2DHo22 LTHELIEBALHVTY
5, EWHHETT:

>>> a_tuple[0]

['foo', 'item']

REINDPEZZ0ZHFANRDLDITIE, XD 2 BrfloTVRIRBENHDET, (a) A7V =7 M
__iadd__O KXY v FHRELEINTWEHE, IHRIA += 2FET S L 2l ehpsifgitiah, 20
R D EBRALTHEDNET; (b) YA FTIE, __iadd__(O & extend() OFEUH L 2 F{liT, V2 %K
LET, TARMHT, VAPMTIE += 1% list.extend() @ "H&EE” 2 S o7=2DTL =

25. =TV (ZTILJUZL) 33



Python Frequently Asked Questions, J1)—2X 3.12.3

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

[1]

ZAUIR k FEfT T

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

>>> a_list = result

a list BIELTWA T V27 VEEHEIN, BEHINTATI 27 FADKRS Y RIFEE a_list ITRA
ENFT, MALTOVBEDIX, a_list BPEHFHETETIHEL TWAERILCA 7O 27 FADKRAL Y XADT, KA
WFERINZIZ D L TniRnwo T3, RALEBEERGEE TWED,

PWoT, EDRINADHFITIE, ROLFELZeHRETVET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

__iadd__O FEIIL. U R MILE (extend) TN ETH, result A% a_tuple[0] MBBLUCHEL TWE AT
Pz eRILATI 2 b EBLTVWEELTH, ATSNVEARERDT, ZORBRORAEZRIED I —L
mhET,

2.5.10 BM#LY —FDLIEEVDTEH. Python T aDIILYEHBETEEITH?

Perl 22 2 =7 4 ® Randal Schwartz DIfEL ENZ2 DT 7=y 7id. VA INDEEY, ThETNOEE%R
ZO Ty —HME] T2 XA Y v 2712k >TY—MLET, Python T, list.sort() XYV v Fi
key 5IEEM > TLZE W0

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

25.11 URXFZRDUVXFDEICE>TY—FFTBICIFZESLETH?

ZODATL—REREDDETRINDATL—RIZLTHS, DEREERZEATLEI W,

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

>>> 1list2 = ["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]
(RDR=D12Hi )
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(RIDR=I D5 DREE)
>>> result

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

26 ATk

2.6.1 7Z5RIFATTH?

75 RI3, class XDFEITTERINIFHHRBRA T2 VT VIRATI 2 MEIA VARV AA T =
IYRERT 20D T L — b LTEDN, H27—XBNIRBED T — & (attribute/ @) a2 —F
(XY F) OWGZNBLTWET,

HLwr o 2% =2l LoD Z 72 (HiLlwy 7 ADEIEZ R MENET) KHEOSWTEZ Z b TS
T3, ZOHMLWIIREZ, HEZFA»SEREAY y FEHMEALET, Zhickh, A7V =7 vET
LB R CHEBICIEHTE S S, A= Ry 7 ANOEERNLR 7 7 ¥ 2245 2 — 17 Mailbox 7
FIREFEST, ZRUDOLVAEWVWARRFED X =LKy 7 ZDHER%EH S MboxMailbox, MaildirMailbox,
OutlookMailbox D XD RY TV 7 REENZDTT,

2.6.2 XYy RriaTyh?

XYy FiE, A7V =7 b x DFOBET, @% x.name(arguments...) & LTHIHEINEBDTT, X
Yy Ri37 7 RAEROPTRKRE LTERSINET:

class C:
def meth(self, arg):

return arg * 2 + self.attribute

2.6.3 self CIZfAITIH?

self 13X Y v FOE—FIHICEENCOTONALRNICTEERT A, meth(self, a, b, ¢c) £ LTEHRXN
7oAV w RliE, ZFOEBRBREINTZTZFADA VAR YA x 2R LT x.meth(a, b, ¢) ¥ LTHUOIH IR
F9, MUOHXNZXY v Fid, meth(x, a, b, c) BIEINEHDLEZ FT,

BEXV Y FOEZRPHUHLICBEWT self’ ZBARLAITNEILRSBVDTIN? HBRL T I,
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264 HB3ATIOT VD BRSNS AREDY T IVSADAI VARV ATHBh%
HANRBICIRES LETH?

vl b4 VB isinstance(obj, cls) ZffoTL7Z&E W, 77 ADX T NV% 5 2T isinstance(obj,
(classl, class2, ...)) DLIRXTHNX, H2A 7227 "DPMEEOBD I FADF TS 27 N TH 3D
RSN ET L, isinstance(obj, str) % isinstance(obj, (int, float, complex)) DX S5ITF
UE, Python DLV M VBIOA T 27 N THED0DTARLNET,

i | isinstance ) & abstract base class (MIRFEIKRZ 7 R) o DFIEMED F = v 7 LET, 207D,
B (register) N7 J ADERE /AN ZNZHA L TWIRTD True ZIRLET, [HEDA v A&
A BTANTREEIE 77 AD MRO ZHFHNET:

from collections.abc import Mapping

class P:

pass

class C(P):

pass

Mapping.register (P)

>>> ¢ = CO)

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

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

>>> isinstance(c, Mapping) # virtual

True

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

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

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

False

B, KEmo7a S5 AT, isinstance() 21 —H —EFRD 7 7 RIMEHFHINEITIEDH D £E A,
7S A% BN THIET 2L 22, #@YIRA TV 27 MEMRA XA VK, RHEORLZEEE D ST 2575
ADAYy FEERTI2DDTHoT, A7V MDIFRAEFRNTZD I FRARIGLTEI %2 T5D
DTEDHD ERA, BlZIE, 22T 28D/ LT:

def search(obj):
if isinstance(obj, Mailbox) :
# code to search a mailboz
elif isinstance(obj, Document):
# code to search a document
elif ...
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IbhXwry o —FiE, search() XYY REITRTDOIZ FRAWRZERLT. Fhe B0 T2 TF:

class Mailbox:
def search(self):

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

# code to search a document

obj.search()

2.6.5 ZFELIIFTIN?

Zi# (delegation) &, A7 =7 MEAIDT 7=y 7 (FTHFA UV RX =V e HIN D) O—DTF, 7
Szl b xBBHoOT, ZDAY Y FDIBER—DODIRZFVWELEZZVWELEL XD, FTILWI T ARME
U, BZ7WXY Y RETEZHLLERLEL, MOTRTDOXY v FE2 x ONMIETEXY v FICRET 2
LW I RAZENE T,

Python 7027 J <IIffiBICHREERETEE T, HlRIE UTDIZ IR 77400 K5 IKRZHF VD
LINRNTDOYFERLFIIEMRMT R I REFELFT:

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)

Z 2T UpperOut 7 7 Al write() XY v FEERLLB LT, 5I8DCFHN % KCTFATEWL Th & Baf
v 7% self. outfile.write() XV v FEMUHTISICLET, ZOMINTOXY v FIZEMEL K2
self. outfile A 7Yz MIBHEINET, ZOFHEIX __getattr__() XY v FEBELTRINET,
EHEOHIFEOFEMIE BFEY 77 LY R ZBRLTLEE W,

BB, ~RIICERBEI N v F-XROPBTT, BUEIRESINIFICEFHAL S NSRRI, 202
J AT __setattr__() XAV Y REERTILEND D, ZRIIEHOOFENBETT, __setattr__(O
DOEARNRFELZZIBBIZUTOI STk D £3:

class X:

def __setattr__(self, name, value):

self. dict__[name] = value

72TV, __setattr__ () T self. _dict__ ZEHELTC, ERHEEZEZ T Z 2 vn—hLRKE
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ERET DX LARTHERD TEA,

26.6 EEIVSATERINIAV Y FZ, TEDISRZMELILRKEI SADSHUVHT
ICRRESLEITH?

FHAIABD super ) BB ZMH > T ZE W

class Derived(Base):
def meth(self):
super () .meth() # calls Base.meth

Z DHITIE, super O WEFHENIZA Y A& VA (self OfH) Z HEFHIKI L. type(self).__mro__ T method
resolution order (MRO XY v NERIA) 22K L. Z LT MRO T Derived DX{TZIKEL £J: Base .

26.7 BEVSADRFZEZARPTVI—FZEICIFESLEITN?

BEZ 2% 4 )7 R (alias) KKALTEWTESH, ZOZA VT RAZHET 22000 d LAEEA,
Z5FTHUITA VT RACRAT MHEEZZEZ LRI THEAE T, BRAIC, ZOFRIMEHT 2K 7 228
MNRVT2 N &, FIZIEFZ 20 Y — R X > GERLVE EREIHERTT, fi:

class Base:

BaseAlias = Base

class Derived(BaseAlias):

2.6.8 BNBISRAT—RVHEHNLBISTAAY Y RFZEBICIZESLETH?

(C++ % Java OFEKT) YR T — X YR XY v FH Python THHR— SO TVET,

R 7 — R 2 E21E. BAIC Y Z RABHEZERL TSV, ZOBMEICH LWEZRAT 212 KA
T2%7 7 A% EWRT 2R0E DD £5:

class C:
count = O # number of times C.__init__ called

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

def getcount(self):

return C.count # or return self.count

cZDHDR c.__class__ 2B CIRVWEBZNRAERER LD F AL o TEH—N=F 4 REHRWVIRED,
c.count b isinstance(c, C) THEZITNTD c IMNFT 2 C.count S F3,
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FE: C DAYy FNTIE. self.count = 42 D X5 HfRAIX self HEDOFHEIZ "count” &\ 5 LHIDHT
L THBRRWA VAR REEDET, 77 RAOENLRT —XOHEKEIZIE, XYy RNTH 2 0E0ITH

PHET, WOb T I RAERELRITINUIRD THRA:

[C.count = 314

XY ROMEZ %9

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

# No 'self' parameter!

LL, BIX Yy ROWREEZ S o L HELGIEE, BICED 2L L~LBRES 22 TF

def getcount():

return C.count

EVa—ABHEDE—ODI FAEERTH IS (BBVIEY 5 AMME MBS ¥ 3 X512) a— F

P ENT VDR S, THTRERS T HATEET,

2.6.9 Python TOAYX 598 (XYY R) EF—N—O—RTBIIEES LEEBWL

TEH?

COEMDOEZIZTRTDOAY Yy RIZOWTEZDZETTH, ZOBEMIEZZEWZW0WLLTORED SCRD & H

TEE97,

CH++ TiE. TOEDICETET

class C {
C() { cout << "No arguments\n"; }
C(int i) { cout << "Argument is " << i << "\n"; }

Python Tl&, =2DaYRAMF 7 XTT 74N rO5IEEML > TITRNTOEEIIMIGT % X 5 1IcEFE»IRITN

B D A HIZE:

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

else:

print("Argument is", i)

INTREBICHFEMEZEZFEAD, EHLZT2ITENTT,

REIVPEZN258D Y R b ik dicid, Flzi
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def __init__(self, *args):

INEFRUERDIRIRTOXY v NEETHERZ T,

2.6.10 __spam ZfEH S5 £ L7=5 _SomeClassName__spam "5 I 5—HTE L7

FPEICT Y B—=R2 a7 PO EBAE, 7 I7ADTTAN= N RERE, " w7 v v Hl
PORMBOVWHIETERLE T, __span D LI REHX (LB E. REIZHLH-oTH—D2DT7 ¥
R—=2aA7HH %) DFTRTO#ANTFIE, classname HFEIAD T ¥ X —2a7 2T XNTHIFRLZZBED 7 5 R
e X, _classname__spam D X S F ETEMBEI ONFE T,

CHNETIAR—PINTHBIZILZHRITETIDOTREDINELA, TNTHHAHLDO - 7 class-
name  spam” BYWICEE 7 7 ATEEFT L, T79A4R—-MREBEI AT =27 bD __dict__ 25
HZFEF, 2D Python 707 I<EbIbETI7AR- N RERLEFBES b R EEZ T A,

2.6.11 I3 RIZ __del__ AV Yy FZERELTVWBDTID, 772V hZHIBRLTcL
SICHIENFE A

WL ODDRBENEDIH D £ 3

del XTI LD _del () ZFEUHETEIEBED FVA - ZHEEMICAH TS 27 VOBBH Y 2R
BFHDT, AUV IHBRERICKRoEZIZ __del () PFFUOHEINET,

T REEDERY V7 (FOENENIEOSRER/HE, FOETNENRFDOVRA M eFov ) —RY) &
UG, TOSRAT Y MIIRLT 0 IZIER D EFRA, Kk, Python 32D X 5%% A IV EBETE7
NIV ZLZFITLETH, 7T —XEEANDSBERPBRL B oTHLLIDOIR=I AL I ZANETEINLETH
K EPREEBH2 205 LAKRVDT, __del__O) XYV vy REFHERTHTERVE AL I V7 THUHX
Na2rdLhEEA, ZUIMEZEBELIS E T2 ZICRAMETT, SHIREVWIZIIR, A 7927 b0
_del__ O XYy FPETINBIEFIIEETT, gc.collect) #REL TINEEZRH T2 TEE
T, ATV 27 bR LUTEINENZ N & S BARKIFIRIGED HDFET .

TERSIRaL 7 2B H B LIENVZ, 7Y 27 MZ close() XYV v REIRMICER L, H0ikboZzbwn
DTHMUHEZ EIIXTE2DIEVNIETT, close() XYy FEMS Y, ¥ 74727 v EBRLT
WEREHEEIDBRITE T, __del__ O ZEHEMIHIRNTLAEZ W — __del__( & close() ZIFUHT
TL &I L. close() BHERULATY =227 ML TEBEIFZNTH VNI EDMRIESNATVSETL & 9,

BRSBTS B D /KR, weakref Y 2 —AEMHoT, BHAY Y FERPT L RAA TV b2
TRFZETT, BIRIEY Y — ML, Bl (BEAS ) MBCHEBREES~ETT,

BRIZ, __del__ (O XV v FFINERESIBLGE. BEDX v -0 sys.stderr KEXZENE T,

40 g£28 707 7' FAQ

Al
n
\l



Python Frequently Asked Questions, J1J—2X 3.12.3

2.6.12 EX5NTVFRADINTDA VARV ADI AR ZRBRICIFESLETH?

Python 137 7 2 (RENL M VB DFRTDA VARV A% EDERA, VIRADAVA T 7 RITE
NENDA VARV ZANDFEBROV A M 2ELE LI TIRTDA VARV AR EHLELNET,

2.6.13 Bt id) DBRIE—BTHVELIICRZZDTIH?

MARAABD idO) 1E. A7V 27 PPEFLTORHE—EBERZIEPRAIN TV R EBELZRL £3,
CPython Tld, ZHUIA TP 27 FDAEYV 7 FLRAKDT, 7V 227 X EY DSHIBRIAKIC,
RIZHULERENZA TV 27 PEAEYDRICHANICA TV HEBEZHREINTVE 22, LIELITES
£35, ZOHKERDOFITRLEL & 5:

>>> 1d(1000)
13901272
>>> 1d(2000)
13901272

2 ODFCEZHD id & id() DFETDORN/ESLNTT S S FHIRSN R 2B A 70227 itk s
DTY, id ZIRTZNWA T =2 7 PBRERAEZTE I 2RAL WD, T 7Y =7 PADHIOZRZ/F -
TLZE:

>>> a = 1000; b = 2000
>>> id(a)
13901272
>>> id(b)
13891296

2.6.14 LD is EEFTOR—METI MENTTH?

is HETREA 727 FOR—MHE2T7AMLET, 7AF a is bk id(a) == id(b) X FIFETI,

Fl—T 2 ORDEELFFHIZ. A7 227 VEEBIENEHGLR—THD., a is a THEIZ True IR
WS ZETT, F—M7r2 MIBEE., FMETA LD EETT, /20 FMETZ B2 RD, FH—
M7 2 MIEMBE True £7213 “False® 2R3 Z e MRIEINTVWE T,

72U, B—M7 X 25t 7 A rORHETE 201 7Y =2 FORI—MMIRIES LTV E5E
& T, — IS, A—MBREES N RIIE 3 2D D 3

D) RAFFHLWARITZED T2, A 79227 b IDIZZEZEH A, new = old fRADIL, new is old B
RREENE T,

D) AT VSRERNT 2307 FICA T N EANRTH, A7V VIDWEBEDLDY FH A, s[0]
= x VA MRADHK, s[0] is x DMEAEEN T T,

3) AT T MM IR, FREEDF T2 DA YRR RZLIDEIFETEL I :
BEBRLZEd, a =0None ¥ b = None fRADHK, a is b PMELEXNE T, None DY+ rD=DHTT,
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Z L OO TIE, F—1E7 X MIBEWHTRL, FMET A b eB#oLET, Fic, 7o THhs
ZEPREEENTVARWY int R str BREDERE T = v 7T 27DICA—MET A M Z2HHLRNTEE W,

>>> a = 1000
>>> b = 500

>>> ¢ = b + 500
>>> a is c¢

False

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

>>> c¢c = b + 'thon'
>>> a is ¢

False

FIBEIC, T2 —ZTARayFFOHFLWVA VAR AEFE—TEHH TLA:

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

False

B4 771V 0a—Niid, FA—MET7ZXA M 2ELIES DD fRIVE X —VDH D %5

1) PEP 8 THRRIN B X512, F—HF X MZ None DF = v ZDRWHETT, 2— FOHFTEG ikE
DEIICFHDET L. false LFHiZ N2 EBMEEZED 5 2047027+t ORREZETE T,

2) None AR ANETD 2355, EMINgBEREIZayynwh 3, 20 X5 RIRETE. o
FITP 27 P RBIENE BRI NSZS VAN VOBEEF T 27 P EERE T, IR T
dict.pop() D LI IHIRZFES AV v FEFEET 2 HETT:

_sentinel = object()

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

return default

3) ar T FOEETIR. FMETANEZR-METAITHEBELEZVWEWITRWEEND D 3, 213,
float('NaN') O XS LREFTEHB L EMTHRVWA T 27 Mk oTa— FRELT 3D THTE,

Bl Z1E. Z4UX collections.abc.Sequence.__contains__(): DEETT:

def __contains__(self, value):
for v in self:
if v is value or v == value:
(KDR=V1ZHiEL)
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(RIDR=I D5 DREE)
return True

return False

2.6.15 £3TNEHTI5REA T2—2TUBA YRRV RIS Wi T — 2 % 5
TEEIN?

A32—2 7NV 72 52T 556, __init__() TRE%RL _new__(O XV v FZH#ALET, #i#H

BA VAR ZADEREIN B ICEIL D, 1 32a—RTNVBA VARV ADT —RE2EZAITIETE
%9,

INBEDA I 2a—RTNTTRARIINRT, I IRLERLZ VA F v 2RbET:

from datetime import date

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

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

class NamedInt(int):
"Allow text names for some numbers"
xlat = {'zero': 0, 'one': 1, 'ten': 10}
def __new__(cls, value):

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

return super().__new__(cls, value)

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

return super().__new__(cls, s)

7523 ZDXSHRF T

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

>>> NamedInt('ten')

10

>>> NamedInt (20)

20

>>> TitleStr('Blog: Why Python Rocks')
'blog-why-python-rocks'
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2.6.16 XV Yy FHUHLZFvYv>a2T3ICE ES5LEE5VLWWVWTID?

AV FErv > aDERBEEIFZ2OH D, functools.cached_property() ¥ functools.lru_cache()
TS, Bi#EEA Y RARZ AL, BEHIET FTALNLVTHRIRZREFLE T,

cached_property 7 7R —F, IOV AY v FTOAEZET, ZHUIA VARV ANOZRZE
DEHA, FrvdadNieX Yy FOMRE, A VARV APEZTOWIHZIRFEESE T,

FlRE A YREZVAPEODNLRL BoTHE, FrvdadhiX Yy FORRS TSR EhL LT
T REld, A VARV ADEES &, WOOLNIAY v FORRBEITLES T TY, ZASIEERERE
WA BNDDHD £7,

Iru_cache 7 70 —F1%, hashable 72518 F> XY v N TE % % ¥, weak references %% 3720 DFRFHI72
BADBRVIRD, £ VAR ZANDOBBEEED 3,

least recently used 743V X4 (GRIE : LRU ERIfEbNzd 02K T) OFRIE. Fx v a5 EX
N7z mazsize THIRZNZ Z 2 TF, Rk, Fr v >arsfiRUNTEVHIWEZ 22 ) 73035 E T,
A VAR ADEERITH L TT,

COBNIBRET 7=y 7 2R L E T

class Weather:

"Lookup weather information on a government website"

def __init__(self, station_id):
self._station_id = station_id

# The _station_id is private and tmmutable

def current_temperature(self):
"Latest hourly observation"
# Do not cache this because old results
# can be out of date.

@cached_property
def location(self):
"Return the longitude/latitude coordinates of the station"

# Result only depends on the station_<d

@lru_cache (maxsize=20)
def historic_rainfall(self, date, units='mm'):
"Rainfall on a given date"

# Depends on the station_id, date, and units.

L oBITE, station id BHEICEDSRWI L EFHEL LTVWE T, BH#T 24 Y XX Y XOBENRETD
588, cached_property 7 70 —FIXEHOEBERHTE R WD, BEEL R RD 3,

station_id DRI EDFEIT Iru_cache 7 7R —F ZHEREI B 2121, 79 AT __eq__() & __hash__() X
Vo REERTIVLELDDET, UKD, Fy v 2 3B#ET2EBEOEH2MHTE £

class Weather:
"Example with a mutable station identifier"
(RDR=V ki)
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(FiDR— 25 D %)

def __init__(self, station_id):

self.station_id = station_id

def change_station(self, station_id):

self.station_id = station_id

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

def __hash__(self):

return hash(self.station_id)

@lru_cache (maxsize=20)
def historic_rainfall(self, date, units='cm'):
'Rainfall on a given date'

# Depends on the station_id, date, and untts.

2.7 E>a—-I
2.7.1 .pyc 771NN ZEBICIFES LEFTH?

BT 2= DD TA Y AR—F SN & (AL FHEDaAY I LS T 7 AADPMELR TR S,
VAT 7 ANPERIN L EZ) . ar I LrENa—FRAoTWd .pyc 77 AAD, .py 774V
DHZ2T4LZ7 VDY TT 4L 2 Y __pycache__ IHMERENE T, .pyc 774 VD 7 7 A VF#AE. .py
7 7 AVDHFITHED ., .pyc THDLY, NI D7 7 4 L EE- 7z python N4 F VITHKIEL 72X
FHNCHD £, (FME PEP 3147 22 L T ZXW, )

.pyc PESNRVEHD 1 Dk, V—RI77A4LWBH27T 4127 ) OMROME, DFD __pycache__
Y774 L7 PUDBERROEETT, 2, FIXE Y2 IV —N—TT R EfToTWVWBL2EDLS
2, FAREDOZ—F L FETEDO—DPIRIGEIC. BZHEE T,

PYTHONDONTWRITEBYTECODE BRRZMN Ly b INABRWRD, €Y 2 —1% 4 ¥ R— b+ LTWT, Python I
__pycache__ 774 L7 bUEMED, Z2WCa VALV INLEY a—ADET 200 (MR, 74 22
DZEZEAR—A, KRE) BdDELEIF. pyc 7 7 AVIZEBINIESNE T,

LMD 2 ) 7 % Python THITF2DIEA v A b ¥ I3ARSNF. pyc RIS NE®A, HIZIE,
BEMDED 22— foo.py DAIDET 2 —b xyz.py A Y ER—=—FLTVWEHE, (zlavr Rz LT
python foo.py EFIHIAAT) foo 2FEITT R L. xyz 34 Y R—- b ENZDT xyz O .pyc FIERI N F
TH, foo.py &4 ¥ R— M ENZDIFTEZVDT foo D .pyc BEESLNER A,

foo @ .pyc 77 ANEIERT S - DFED. A VK= FEATVWRVWES 2—1D .pyc 7 7 4 VEIERT
% - DENDLEE. py_compile EY 2 —)L ¥ compileall £V 2 — )L EHXIXATHETT,

py_compile E¥ 2 — V3 FETHEEDES 2 —NZ2 AV RAALTEET, RDHFD—DF, TDEI2—)L
D compile() B A VX507 4 TWHFETTHZ L TT:
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>>> import py_compile
>>> py_compile.compile('foo.py')

ZDXKDIFETT DL, foo.py ERIUHFID __pycache__ 774 L2 FUIZ .pyc PEZHINET (H
N7 7 ANVDNBIZ, AT a5l cfile TEEX T2 TEET),

compileall €Y 2 — L ZEXIXHEC —DOREHBDT 4 L7 PVDITRTDT 7 A VE2aAVNRANVTEX
T, Yz 7ay T 5 compileall.py REBEIL T, AV A LLZWT 7 A LEELT ALY MY DS
AERFELTL &

{python -m compileall . }

272 HEDED 2—IILBZHBICIZESLETH?

EV 2 —L3HTID o TEEINZT7 T —NILER  name ZMEIT I L THHOARIZRETE LT,
ZOfED '__main__' THILE, ZOTBTILEFRAIZV TP LTHEITENTVET, {1 VR-r&h
52X THDODNEZREDEY 2 —MFATY FIA VA VR =T 2 —RAPHLT R FBRFELTVT,
_name__ 2*F =z v 7L THHZDaA—FREFEFEITLET:

def main():

print ('Running test...')

[

if __name_ __main__"':

main()

273 HEICAVER—FLBSED2a—ILEZEBICIZES LEESVWWTID?

UTOEY 2—W2do/ LEL & S:

foo.py:
from bar import bar_var
foo_var = 1

bar.py:

‘from foo import foo_var

bar_var = 2

RIEIXA 2 7)) ZBLUTORMEEEIT T2 22T
e main A foo A VY R—F+T 3
o foo DZED U — \IUPERINS

o foo AV RNANINEfTEIRD D
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e foo M bar A VY AR—b+TF 3

o bar DZED T — "NADPEREINS

o bar 2’ U RANINFEFTRIED B

e bar % foo A Y KR—FF 3 (FTTIZ foo LVIHAFDEY 2 —LBH S DT no-op L4 5)

o A YKR—=IPRAI=XALIE foo DT —N)Lp5 foo_var %A T, bar.foo_var = foo.foo_var
ICREL LS LET,

ZORBDEMIZEH L £9, Python A% foo ZMLKEDL - TWARL T, foo DZBE—=NLRT YV ELD
HEIELETTIL,

import foo ZffioT., /B— L3 —F®D foo.foo_var 7 7EAL XS Lz Eizd, ZhrFALZ
D ET,

ZOMEIIE (D7 d) Z0DMIELRDH D 5,

Guido van Rossum (% from <module> import ... 2L bR VT, TRNTOa— FEEAKOFICAN
5IEEEDTOET, Zu—rVERE 7 5 2EROMPHLIZERE L 4 Y BBOATITON 2 RET
T, INTA YR=—FPENEZITRTDEY 2 — /L& <module>.<name> ¥ L THEXNBZ Z Ik T,

Jim Roskind & ZNZNDEY 2 — LI LT TOIEICHED 2 Z e #REBELTVWET:
o TIVRAR—F (A VR-PENLEES FAZHEL LT a—oL, B 79I X)
« import X
o 77T 477a—F (A yR=FINEZ Lo THHHLE N Z 70— L2 &),

A VR— FBFWRIGFICENS Z 25 Van Rossum X DHERZ ZFHEEIFATREADL. THIEERD
T3,

Matthias Urlichs 138—I1CHIEA O R— bR ELR WIS ICa— F2ERLEBT e 2#RELTCVWE T,

NS DIRRFIIZNZNMLEIELZ B TEET,

2.7.4 __import__('x.y.2’) I& <module 'x’> ZRL FZITH. z Z2R1B3DHICIFLESL
FIH?

importlib IZ import_module() ¥\ S ERILEEDHZ2DT. KOO ICZEHLZMHHAT 2 I ZMaTL T
{TZEW,

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

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

import importlib
import modname

importlib.reload(modname)

FE:ZOFER 100% K2 IBZERAEEA, DD

[from modname import some_objects }

DEIBRXEBELEIS 2 —VE, A VR—FEINEA T2 FPOFOANA—Y g U 2FWVRITET, ZOFE
Va— NI IRERNEETNTVWEDL, TET BV IR VARV RAEFH LWI S RAEFEE[I X127 v
TF—F INFLA, CRICEoTUTOFELEFEVSERINZET:

>>> import importlib

>>> import cls

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

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

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

False

COMEOAREF, 7I7RATP 27 VO " EHEME” 2EIFT 22 THL2IZRD ET:

>>> 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)

ZRADED L &, x++ fTOADFETEINET, LBELAVYTUYMTEoT, ZLOABFOZ®#EZTL
FTUET, RBEELC OS5V TER, x> y RO y BFZ VXY FENZDEEEESS L, 2D
- FELELERTZ LB D 27,

Python Ef4a/# T DML VDT, a—F 4 Y T AXA LDFWVITRDEFESNEEA, C FFHTRET
FEMDBEZTIZOWTI R ERAEN DD 5, FEDAXA N 2o Ta— FemAaEET 5DIEN
b, FDRARZANTA—FEHRARD (H2VEEILEITESNLD) T2 X, Mk DEICk
DFELDHBHZ LT,

2 DA—=F 4 Y7 AKX A NWZ begin/end DFFINZ ENZN—ITEHFVET, ZhTIE vl 7 23R
RoTHHEHZREL, 077 20R@ULHAESRD T, —2OBEE—Em (21X 20 225 30 1T) 1T
0 2 DOHHIETE, 20 7D Python 1% 20 7D C kD biI20IZ L DIEENTEZE T, 4 begin/end
DML NP LT TEDH D FVA - EEVFNERIEREH L NAVRT =S ZOHHATT - 25, 4~
7Y MDD SRR ITRITIL o TV E T,
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3.2 GEEMGEIEENFULRERICEZDTIN?

ROEMZEBIL TR E W,

3.3 GEFEIERBOHABRICARICFERBATITH?

I—HF—FELRD LS BFERICEE T T

>>> 1.2 - 1.0
0.19999999999999996

ZLTINA Python DAZELEZET, 2, ZHEANZTEDHD EHA. TOFEIC Python ZIEFL 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 R CHBICE T 22 K OB, 2 EFH/NMURBTIRIEMICRT Z BN TEERA, HIRIZZS5 T2 L:

[>>>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 ## T 15~16 HfiOBEZ 5 X £ 3,

#F# L <1&, Python ¥ 2— VY 71® floating point arithmetic DEEZ SR L TL X W,

3.4 %t Python OXFHEA I 2a—RXTINBDOTIH?

ZRIIFW O DRHEDLDH Y £T,

—DRFNRT =V ATT, XFHNNBA I 2a—R TN e, ERRICHEBEZE D YU TR TELZDT, &
R BHIIEEEINT, BHINEVTA, THEETLE VAN 2XBIT2EBEO—D2THH D 7,

R IX. Python OXFINIBMERUL bW " AR RdDEEZHNEZETT, 8 LWLWHEHZEMD
AT Z B FEDEN K 51T, XFF Veight” ZMMOMPICEZ 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 RARZ, KOPTEBAAL £

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) O DHEFE T, WEFZEEN LD HMICHAR T WAL TY, HHEE (Z L TEPE!)
W EBHBZEACBWTRWELSH D, £ 2 TEHEICHT 2 8EEORE ZHEMNTIT 2 X
DRELIENH ENE T, xM(ath) & xfa + XD WKHZMAZ2EZ I L. ZThEFUL I L 2t
V7 MERDEETITOED LS ZHBL TATL S W,

(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() BUX FRZTIDRY v RTRBIXFFIDRAY v REDIE

BETEH?

XEFNE Python 1.6 2 S MHOEHERNC KR E {ADOE F LTz, ZRLENIHEIC string £ 2 — LV OREEEfF -
TTETWEIL LAIFEOBEREFOX Y v RBZORHIBMENE L2, ZOHLWVAY v FOZ AL
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"

ZOHENHIIEZoDERBH D TF,

—oHE, TXFHIY 7 I (XFHER) DAY v KRMESORMTES) L0553 Rb0TT, iz
5 hbHALERAD, LFHNY 7 5 UGS 3 EE S NSRRI L WS OWELTT, LIRS
NELHNCAY v RBFENB RS, VT IR RN E 5 10T 2 RENRHEIEEVTL £ 5.,

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

[”1, 2, 4, 8, 16".split(", ")

1

CHUICFHN T I T B, Grohizte L —& ((7ld. 77 40 b TR EREDOZEHAX T DER) T
XY 5 N7 0 X7 A 2 iRE L WS ERTS,
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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 ZFFISAEL S 2T IR SRR TS, ERICHS e T 2 D3T3,
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)) dffix £ 3. Z hi
getvalue () MEUH LT ZMRGEICED £3, RERLZADNETOHEFICGFHEZNZ 025 TT,

3.10 Python [Z switch ¥ case XD G L\DIXBRETIH ?

—iiiz, Sk switch XE. APFREDEELIXMEOEELFO L 2, 120a—-Fruav 7 x2%E
fTL %9, Python 3.10 DI TIX, V7 I M ESLLRIZEMANOEL %, match ... case X THIZ~y FX
BRZZeMPTEFET, EDHVFRE—EHD if. .. elif... elif... else TI,

FEHICR Z LR DER D 53ER L &, HZFCH T REBISHIGO T 28 E 2 Fh 3, HlZE:

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

func = functions[value]
func ()

FTI27 bDRY Y REFFFHTIZE, 3 5ICHMIC getattr ) HAAABBTREDHIIORX Y v %
MBTEET:
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class MyVisitor:
def visit_a(self):

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

Ay FOHANT I 