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CHAPTER 1

—Hizhy Python EREEE

1.1 —RR &
1.1.1 {+[F/& Python?

Python /& — T E#EM0. HEK. WS RREEE. Basa T4, s, BEAE (dynamic
typing). FEH BB REERIE), PAK class (BHE]). TRECRY MG RN she Z st
ML, BInFERF X (procedural) F1pE=UEEF (functional) F2UEkHT. Python &5 4 T 5Hk A T B EEL I 3 15 T 1)
FEYE . EATHE RS RIE S ER A, AR TERE RSN, EHAE C 8 C++ FfAETRE. B
A DAEE B s, 6 A 0] #2206/ T (programmable interface) (11 fI##X . #f%, Python
FW[E)Y (portable): B REMEATHERTZ Unix ({5584 I, fU4% Linux il macOS, tHAE#EITHE Windows .

AR E L, FH tutorial-index BHLG . Python 4525 4 1wl 45 B HC A /4 U B DA I B2 Python
ON<e/ 8

1.1.2 {+[ElZ Python BiiEE £ & ?

Python X ## 3 4> €& (Python Software Foundation) J&—{ % v/ i B FIEAH AR, B #EA Python 2.1 Mt 1%
FRAHIRHE . PSF Yl fir /e iR 4 5% Python R A 5 A B RY BIA SR IS 5248, DAKCE {8 Python f (i
. PSF & EF484EE https://www.python.org/psf/,

TEEBABFKA PSF 2l . SR T Python FSBIEMRA M, #5% PSF a7 E mE e it EEk.

1.1.3 f&/ Python B35 {E{aT hin 48 PR 5 W5 7

PRAT DA B R IS MO AT AR AL 05, AR B, [ELHAEAREWER AL B 7 Python fY(EIRH 3L
BURTELECRERI T o WRAREE ST ORERLAN , vl AR Python HIRARIZE &, PAIURREE M (12
s R ) S5 Python FYEIA, =i DAEARIE A8 B [ & Python YENfh . 4K, FAMUIIR G A0 AE
JIr#) Python R i& -

i 2(E) PSF FZHE UM, sl A M E BRI RE 4 SR 4

Python #EEIZEIERIHE, 7T FHRERF AR E. M2ENEEH IO ARG EL &l



https://wiki.python.org/moin/BeginnersGuide
https://www.python.org/psf/
https://www.python.org/psf/donations/
https://www.python.org/psf/license/
https://www.python.org/psf/trademarks/

Python Frequently Asked Questions, £[F] 3.10.19

1.1.4 E#Et+E Python SHialEH kK ?

PAF 22 H1 Guido van Rossum IF#£55 B8 — 1A BR 46 1 3 5 5 A i i 22 -

FKAE CWI ) ABC /M A BVE A el 5 0 ) B s 4858, M B s/ M & 1E, e
FITARZ B S BT RGN . S22 72 Python INREMVIEIR, W50 SrHREEA THGA >0 L
PAR AR B s i R E ([E/EAE Python FF A ERE KR ) .

F¥ ABC B A L4, HRLWEEEWF2I6E. MEHERT ABC s (BHEE) &K
KB HILE AT EI’J HE L, ezt e KM EY —. TG LA
Modula-2+ [ &8 5%, tHLEL Modula-3 1% 51E<c#ki, [FE#E T Modula-3 m&%o Modula-3 5
& B b S 55 4h—2E Python T BB A FEE A EEFR AL I o

FHE W IEAE CWI () Amoeba 7 B MEZE R G/ ML TAE. BRMTFE—TE 4 E C #2205, Bourne
shell [EIAS -1 5 5K T R 40558, AIE) Amoeba H H ORI R FIEIY AT, T8 M3k 1 B
Hif Bourne shell HEATAFHL. FKAE Amoeba B FHEE R AEBR , MEFRIY) 2 2 5 AME LR
A rtFE S I Reny B E .

oA, —FERARIL ABC HYFRVAH AT AFFHL Amoeba 2 8P I Y VAR 5 1 B 2 %
ﬁ—k TR Amoeba HAIREF R BIRN, FrAKEE, RFE T AR Z ARG

?" 1989 AE Y ELGE A ), AMRE A hReH, FrAREEREW—T . 7EH T AR —FL,
HfESRFRIH 3 Ry S RYEE UL I 8% Jg , {5 Python 7 Amoeba HZEH i 1531 1 BAGHZ Y
J8y, LI P Il i AR B e 3 1 3 2 L ok

TE1991 4R 2 H, &l —F 2o, RIFEHE%Re USENET, HALREHRTE Misc/

HISTORY HHZ .

1.1.5 /2 Python ERHEE ?

Python TR REEZ ARG AT AR E R 2 A R

(T R0 T — (R D ek s, R3S T A B (IEALFR U, Unicode, 452 MY 22 E5t
%ﬁ) HABR4A I E (HTTP, FTP, SMTP. XML-RPC, POP. IMAP, CGI #2zUaksl). #opl T/ (Mo
Wk, HEREE). RGBT, FIHT Python FEXAS) DAKAEER SN (RHEMFN . HEFRL. TCP/IP i
JAE (socket)) SF4HIE. %%EE library-index ) H(E), PATAERIHMR. BAL, A KSR =) i
Ft. ARy Python {1425 (Python Package Index) a4k ARAG BLERI BT

1.1.6 Python YRR & 55 R ¥ =40 E (R ?

Python 4% A & # 4 5% F)"A. B.C” 5 "A.B™:
o ABEFEMARE - © RGeS T HIEE RIS TR A g
o BEWRERUA SR GE - H AT TE RS 250 e/ 5 o BRI
o C EWUINRAR G5 — Ere BRI S5 3415 15 387 (bugfix release) H4 71l
T2 B A SR B 1E 8511 1Y TG W PEP 6.,

EHEFA B B AR 558 IR B A . AE— B A0 T2 BB A AR O ME R B B, Er o — R 51 B g
JiiAs, 15R[E] alpha, beta ¥ 73 %511 iU A (release candidate). Alpha /271 ThT ) A B B AV L B8 1 iUAS 5
F F Wi alpha B HR AR 2 B4 v 1 s BV 65 9 A4k . Beta HIE[EIREE %“”Tiﬁﬁéﬁﬁﬁ 1EIEI‘H*E
GBS IR A A, BT RSB IEREETR I, NP T s

Alpha, beta {538 85 11 fASHRA — R BSR4 -
« Alpha iRA AR &N, Hrf N @ SRR N #EF .
» Beta fiRAHYRERZ7DN", Hh N g JE A8 N B
o MEBEEEA A ZEZ N, Hp N 258/ MY

2 Chapter 1. —fi%#y Python E RIZ &%


https://pypi.org
https://www.python.org/dev/peps/pep-0006
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EVAEEE), A EESAE 2.0aN IR ASESERDCE) 2.06N [IRAZ B, T 2.0bN JRASEERESEE 2.0reN (1)
A Z B, HEAIERELE 2.0 BUZ B .

PR TT AR [+ BB, Bl [2.2+ ), BB RBA NS, B¢ CPython 1 B %8 %
P EE., HEL, 8 - RINEKRBERAS SRS %, A S SER & e m s~ — R R A,
EIREE] a0l fZ, Bt [2.4a0].

Wit 2[F] sys.version, sys.hexversion fil sys.version_info [FEIRH 0,

1.1.7 HE{TFE] Python BHRIGB LA ?
T Python JFU UG AEEE47 7K 5 T DAYE python.org BUfS:, ¥E https://www.python.org/downloads/. HiHJ 5
B rp FAGRE W] DAFE https://github.com/python/cpython/ BUf&:

JE AR TS BEA TR — (A A gzip JEAR Y tar B, B0 & SEHM C AT, Sphinx #5XiEIW]SC4. Python i
AFRAL, FEBIRE, PARCE L A n] B i 3T . % sUR I K2 B UNIX ¥ 5 1, #2@ 0] PASL
B B i S AT o

R A A S E AR S Y AN A, 55 2 (E] Python B8 A\ B4 1 v 17 Getting Started” Bk

1.1.8 HEN{THEES Python BY[EBRIL 4 ?
Python H Fii T8 MUAS A AZEHEETIA SO AT FE https://docs.python.org/3/ %] . PDF., %3¢ F1m] R ki) HTML
JR A, AT FE https://docs.python.org/3/download.html F%F)]

[EIH S22 DA reStructured Text %24 55, [EJy Sphinx [EIR] ¢ T H g3, [FJBASC{FAY) reStructured Text J5
IR 52 Python JFUAR TS EE4 T I —H 4

1.1.9 HREKOFHEERNX, FHIH Python B3 & ?

B0l A HEREEE . 22 SO tutorial-index
B4k Python FEEERTWI B2 E &, R EE RN X, @2Ev 25 1.

1.1.10 FH[EF Python F /@9 RISHE B3 ¢4 54 5REE 7

B —1E 2 B EE4H (newsgroup), comp. lang.python, A —EE 45 5mHE (mailing list), python-list. 3
FEALA T i B R R A A QSRR B, RS A 455w #E . comp. lang. python
RS, R B i, T Usenet [1438 21 o0 i G F) i PRIE BE ) SO S0 .

TR RS A A S A 0, ] PAYE comp.lang.python.announce H 3R F|, 1& &K & HRS 12E ) v
B, BRI KA TR CE . EWEEHE python-announce H ¢ e B RN HTE.

I JELC A S 2 S s AR RT T B RE AL 0 BE 2 &5, BT DATE hittps://www.python.org/community/lists/ H1$EE] o

1.1.11 {THR#E Python B4 beta B4 ?

Alpha I beta #f 7 it Z< 7] LA 4% https://www.python.org/downloads/ B 5. Fr & 0 8 17 i A HB & 78
comp.lang.python A comp.lang.python.announce H f#£41_b 515, 42 €7E Python 15 E{ https://www.python.org/
HrE AT RSS B EdL 2 WY

PRULTT AR Git SRAFHL Python PBREEMUA . 2 REAN I, F52(E Python Bt N BRI

1.1. —fREA 3


https://www.python.org/downloads/
https://github.com/python/cpython/
https://devguide.python.org/setup/
https://docs.python.org/3/
https://docs.python.org/3/download.html
https://sphinx-doc.org/
https://wiki.python.org/moin/BeginnersGuide
https://mail.python.org/mailman/listinfo/python-list
https://mail.python.org/mailman/listinfo/python-announce-list
https://www.python.org/community/lists/
https://www.python.org/downloads/
https://www.python.org/
https://devguide.python.org/
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1.1.12 n{aiR3Z Python B RMEFEMER 7

FE AR —M 8% (bug) B AT — IS HIFEE (patch), 7] https://bugs.python.org/ f{] Roundup %% ,

VRabZE A —ff Roundup WESE A REMIFRER R USRI M4 R AN B, FMA T ASLIRIRE. Skt
it Roundup 7EFR A SRR IR SRS, [EVREER RPN R, WRARATI (38 SourceForge #Ja] Python
Il diiiie, AR PAZ I Roundup Y4 G Hscid 4, B4R A Roundup #5455 .

B 7 4] B % Python B3 2 ¥R, w2 (K] Python [ 8 A\ EJE 1.

1.1.13 EEFHRK Python B E MR E D[ # 2% 7

WHFRAFET AR R B Python f)H
A % Python [ iz L1 SCEE {5 T 1991 4R [H 1 BAE AT 4 L 1

Guido van Rossum #/ Jelke de Boer, [{ii ffj Python A2zt E 5 BB X PHE A REs ], CWI
], A, AW (1991 4 12 A), BrasrEsr:, 46 283-303 &,

1.1.14 FEHMH Python fy& ?

, REeEL &R, WEEZIEEBR . 55 2[F python.org 1) wiki F https:/wiki.python.org/moin/
PythonBooks [ HF )2 H i H..

PRULTT ATEAE R 5 18 S B 825 [Python, [Eli#j§#si Monty Python [ 2R ; i W DA [Python] il
[ 1

1.1.15 www.python.org BYE & (i B 7B ?
Python 222 (1) £ 5 At s E A 45, i Python JLRE Al IR BE . RRANERIAE I

1.1.16 [E4+FIZEH&(E] Python ?

* Guido van Rossum BHIGE{/E Python I, fthth IF¥EEsE 1970 44 BBC =845 H [ Monty Python [1) 74T
H%%]EH {4 . Van Rossum sREIf 55 25— i . M4 ELRS A o R A0 4% 7, IR A B i vl
FE(F) Python,

1.1.17 HFEZE [Monty Python HR{THELE | 15 ?
REL, HEHED.

1.2 EHE #5389 Python

1.2.1 Python By F ka0 ?

EFRE. AT 1991 450G, KAEER 6 2 18 (A & Sl A, mHERERGEEHETT.
fie 3.9 it Bk, Python &R 12 il F 5 Gt — i L2V EATHCA (PEP 602).

I AR RA S B ERTA Y [SSUETE ) B, DRILBUAT e A O T b SR iR
I IF BT L A R UREO 5 = R (P11 3.53, 3.6.2), SEREMUA U N CE R 1
SR E BN, U o oP BRI E , (EEL G (61 T e — 3 81 O B IF 35 A
U R
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https://bugs.python.org/
https://bugs.python.org/user?@template=forgotten
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
https://en.wikipedia.org/wiki/Monty_Python
https://en.wikipedia.org/wiki/Monty_Python
https://www.python.org/dev/peps/pep-0602
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BOPTIRE 2 B 10 BUAS BR8] LALE Python [l L] F4RF)] . Python A5 Wi A= )54 (production-ready) 11y
JA s 2.x il 3x. HEHEHIMUAIE 3.x, IOHUA RERINS L6 S (F 2 (o FH i R e RTS8 o AR 2.x A5 SRl
ZEH, EEC .

1.2.2 §Z/V A1E{EH Python ?

TREA A BN, (AR SR R AR E .

Python J& il DASR B T Y, FrOAAN € G S s, i LB W DA RF 2 A R R 480l lfs, [FlELEF % Linux
BATREHEAE ', T A Rk B e wt-to ik S o B i G (.

comp.lang.python i I AFAHL {16 B, (EEIAEFTA Python i AL G fEaz it Al 8 R C i L 2 M E

1.23 FEHEMTEEHIHRMER Python SRR ?

P E ] Python IAEZEEH , #52[0) https://www.python.org/about/success, #H A #1381 Python
Al EIT AR AR B 712 AN ) 2 ml R4 Ak ) EDRR

#3218 H 1) Python B Z2f04E Mailman 555 e i 2L 2R Zope JBE A il . A —2E Linux B4TAR,
I35 44 ) J2& Red Hat, EL4EH Python 485 1 #B40 ok 3000 2246 FE X N R A4 sl . [E1BA A Python )
NTEIEFE Google, Yahoo F1 Lucasfilm Ltd.

1.2.4 Python REFRHEHUPLHRIGE 7

#5 2 https://www.python.org/dev/peps/ Z[E] Python 3 [E[#22 (Python Enhancement Proposal, PEP). PEP /2
AR —JER R Python BTN RERYBLET SO, EHHE T MR B AT LR S A5 SR — Al
[Python X.Y Release Schedule (Z$fiHifE7<)] 09 PEP, Hdt XY 22—/ iR B8 i RS .

B B G e python-dev T F i i H wf o

1.2.5 # Python RHAHEMEERRETEE ?

— PR, AR . AT A BT AT Python R, PIILAERR S HRMEMEE T, A el
(/N oy UEM IR, B R AN A FF . BIAEAR AT DASR AL AR, 598 & 75 2 S AR B s
MR i AHRZ N4 Python U, IR —F Tt & 146 E e

W — T R A, AR(E— i TR L TR AR . PEP 5 #5387 225 it )2 ) R A2 (backward-
incompatible) (5 BT, [i] lip th 223806 i) AL IR /ML, TR il AR -

1.2.6 Python B AFIRYEEX B EHEF T S R T LIFHY

PP

B AT SR 3 3k b B 1 — TR AR Y E S MBI R ZUEIRE = (statically typed language) BRUA AT, 185 LE5EH 152
Pascal, C, m{j& C++ o} Java (LM 745, M55 Python {EEIMM S —MET, S0 A8 € 8245
Wi, Python HA AR i B H— Wb Al— M R B e s 20, Ae B2, AR s
Hfifi ] Python 1] DAGEERAE Sy jid E g AR R AT T, 91040 ) RE A 40 AT R BN st (4 Python,
AT AR ] B A A AR A BN R o A 2 T AR SR — A b B R 2 H R
4,

SR AT R A T AR A Bt S A R, (B RUETRE 5 (00T N F AR 1Y . B s A i R A
AERErE, [EEE TR EiZe. BRI 2 GRS — s . ., a2, [
AR, MR REAE, EEMNERMERSREY, BESEMNE ARG, A
—E SRR A IR T

Python {145 2 H ATy 1) 68 p(El—REAR AP 55 —FH 5 . 18 Java —#8fk, Python A — R K2 AR E R 5
PR B A T DATE SRR I AR IR R B 58, HoE St R e M —se ey, $8iRmDAA T

o
ik

1.2. ZEEE#5R$a) Python 5


https://www.python.org/downloads/
https://www.python.org/dev/peps/pep-0373/
https://www.python.org/about/success
https://www.python.org/community/workshops/
https://www.python.org/community/workshops/
https://www.list.org
https://www.zope.dev
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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FR AT B U D RE TS AP A B Ao . i G AR R U, BB ] DAY R AR R i B BT Y
[l Ik, A B T M T R 2 SR (o P A o B ] DA B AR A R (code reuse) FY R
8. B PyGame S555 =T LA ARLAT Bl A T e B2 A4 1 B2 75 A

Python () BB > EL et (1 B2 A5 AR LR AR 2B RF AR 5 O RE . At mT DABR 25— RIEAT ELREaR A L 7
[F IRF e 3 — (R R0 2 v s A P RS S  ARAR AR REAS list (BRF1) A9 method (J57K), AAMmT LA
TRIEHEM:

>>> L = []
>>> dir (L)
['_add__"', '__class__ ', '__contains_ ', '__delattr__ ', '__delitem_ "',
' dir__ ', '__doc__"', '___ ' 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]

BT H#RS, SR EEREEGERE, [E SO IGE AR e B 1 -

Python 15481 IDE. IDLE ;& Python [#)—{# % F-2 IDE, & DA Python %5 [E}si J Tkinter. Emacs {ii
AR ELNE Emacs A5 — {35 4717 Python £ Liﬂﬁﬁiﬁu&ﬂ‘f’g Be AR Re R LA 28 B (syntax

highlighting). HB)#iHE, PAKTEM % AR AE U B U A A . 24 Python SRR e BEVE B, &
22[F) Python wiki ,

AR AR A R Python YEEF PRSI, ARVTRE A BLERANA edu-sig FOT A1 HE -
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https://wiki.python.org/moin/PythonEditors
https://www.python.org/community/sigs/current/edu-sig

CHAPTER 2

EXREERBEESE

21 mREE

211 BERAUTLMERAERBRE, ERPEHE, PRMITEREIBRES?

A
PARAYER T —2E Python A48, B BRE breakpoint () BIATYIAGKEE AR .

pdb FiH B —ANfE BAE R0 H 45 ] S Bt Python 858 . ‘& 245 Python Ef—&R4y, I H Kk FET
FE5EFH . BT OB pdb RS VE GRG0 5 4k B O RTE A .

YEbRifE Python AATRR AL/ ¥ IDLE A2 B AT K EFEE GEH (LT Tools/seripts/idle3), fliF—ETEAL
IR -

PythonWin 2} Python IDE, A {a & 17—~ pdb (1) GUI Jik#F . PythonWin [ K75 23 kWi i
o, AR TR S 2, Bl R ELIE PythonWin 2748 . PythonWin & pywin32 3 H (1) 20 BB
4%, i ActivePython KATHUAIALISY -

Eric J&— 3T PyQt 1 Scintilla %8 2H 11 IDE.
trepan3k Jg— 2L gdb 1S .
Visual Studio Code /2437 T M T HK IDE, FER T A 5T
A B 2L Python B2 A4V B EE T RSB R R PIGE. ELet e
e Wing IDE
e 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 FERIAREDEITE bug HMTEIESH ?

A1y
Pylint I Pyflakes AJ AT HEAG AL AT B VR A LU o
HASRAG AR, BIAT Mypy . Pyre Al Pytype HJRAK:#E Python JiCHD SR ALHIR

2.1.3 fnfa e Python BRI REMITIEITHI ZH T2 7

QSRR A AT AR Y, DA AL SE 2% Python RIAT R EANIZATE , WIAFS 204 Python 4
B C AU . AVWE THAT MG IR I f (R, FRX Leiise 5 Python —JE il Ay il 40 7E— kR K
FRASAT AT SO

— P Al freeze T.H, ‘& PA Tools/freeze [FE A & FE Python JEAALA H . & ] 4§ Python 754
ek CHUdH ;s ARV PAE I C Rida kAR BT A B A B — N3 7, B L 5451 Python Bk
WATHERE .

B TAER 3T RS, KBRS ) import 1541, FFAERRIE Python BAZFIVES H % (HF
BRI Rk seite, S5, JEXLERIE) Python “Fyi#E4 Ay C fUR% (W DAFI ) marshal FEHc%
P RAXF SABAvIIR b ), R A E M, %SO SR SE B F 31 Y P R
WG, A C AR H- RS Python fFREZR I HLR TR 8582, TER—ASH 4 B R M i f o, 3
ifig 5 Python BIARY 52 2 AHH .

AL ET A TR B A A ] S A GUT By W] AT S0
o Nuitka (J5FH)
e Pylnstaller (J53F-4&)
o PyOxidizer (I53F4)
e cx_Freeze (I5F4)
* py2app ({£[} macOS)
o py2exe (f#FE Windows)

2.1.4 REH Python GilrEsk MiEiER ?
I o BRI PRI E R 1 T AR i T PEP 8 2.

22 FERLAE

221 PP ESeEHEBEREIERAE UnboundLocalError

AE R BN R REAL BRI T — SR MRAETE AT, PR3 B0 B IR 3 TARR AU i UnboundLocalError 4
e, XA A NIE

B

>>> x = 10

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

>>> bar ()

10

A RASIAT, 2 B
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https://pylint.pycqa.org/en/latest/index.html
https://github.com/PyCQA/pyflakes
http://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://www.python.org/dev/peps/pep-0008
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>>> x = 10

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

JE UnboundLocalError H{%%

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

UnboundLocalError: local variable 'x' referenced before assignment

JE PSR, 2 A e B A B EA TR, %28 BRE R i SR A B S i As e, 9 = AR
kb ] 4 AR . T foo BYBRE—ARIRATN x L T ASEHE, IESR S RGN R AR R I,
HITI) print (x) W HRWIIRLIRERAE &, a5 KRR,

e LT 7RG AT UARE SRR i) 22 it P ] O 4 Sy A i A S5 1) -

>>> x = 10

>>> def foobar():
global x
print (x)
x += 1

>>> foobar ()
10

SRRV RAUUEAR A, HSLDA LRGSO E N Z #E, h TR — &, XEHEER
XA T

>>> print (x)
11

RO A nonlocal &BEFAE i EAE HIE P ST 54 -

>>> def foo():

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

2.2.2 Python i Ei5# BF1LH S BAHHIRAI 2

BRECAARAUAES [ RY Python A8 5 UL 42 JR AL . AIARAE BRI AR Ar) LB R A8 SR, DB AR T
PN G R R, AR ISR HAL N e As &

EVVSEA KA NIETF, A H R 2RSS . —JrH, SR 2R I global RTPAR; I
SMRIVE I A . S5 —T7 T, AR 255 | FREN L global | JRALALERS A L global T o HE4
BRUO B R AR AL RIS I, ARSI N &R i . X APZRELABIR global R
FATFAE 7 R A -
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2.2.3 At AEB/HPE LS &R lambda EREHERER 7
B for ERA i SULAHUEL A 5710 lambda (B 2 2538 b Rt —FF)

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

PAES53)—AMMU 5 54 lambda BB, XLERECRTH x**2, KEFEFWIE, FHFX RS
SRR 0L 1. 4, 916, SR, EARMS LI, MAIESRN 16 ¢

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

B x A2 lambda pREA N ERAZ B, T2 SCTANERVE Sk i, F B x @ AE3 ) lambda {7517

A —— 1A AEE ST PERREESRI x B{ELR 4, FrARCIHITA A s Bk [] 4++2 , Bl 16 . i
ML x BIEIF A lambda fE2RAEAL T AR
>>> x = 8

>>> squares[2] ()
64

N T WG R BRI, T EAFHEARAFAE lambda JRRAS R, DARTHORHOBIT 425 x HOfE:

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

PAE n=x B /1) lambda A8 n, HAEE X lambda WA, SRR Y H I AL x
(L. BCEVEFE n AOAESE | A lambda thisly O , 452 A lambda ik 1, 7E55 3 Ak 2, UL
flE. PICBIAESE lambda #823R o] IE AR 4424 -

>>> squares|[2] ()
4

>>> squares[4] ()
16

R, AR AJE lambda FTRFA R, # R R B R RRE ] -

224 INfTERRHFLBHERE?

TE AR SR BRI (5 SRS 7 v 2 Q) — Rk (Gl 3 FR°H config =% ofg) o AR A2
Jr i B A AR S A conﬁg o it RIS EHLHUIIT M A R 4 B T . B M AT 5201,
JIt ASHZAS RN G B AR AT AR S BSCRF AR BT 5 A5 AR BE. o

config.py:

x = 0 # Default value of the 'x' configuration setting
mod.py:

import config

config.x = 1

main.py:

import config
import mod
print (config.x)

10 Chapter 2. BXHBEFERMER
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TR, TR, A 2 S B A B SR B

225 SAERE "REXEKR" B4

WHE MM from modulename import * . A AiX <L importer [H 4 25 0], Ha b miA XL
SRR MEDARE Linter £575 H K .
TELEARS SOOI B BB A . XA IR At — H T T, R 2% it 44 2 A 1E i
WIS . BEA TS M N R 2 LU A 5, BAT A2 IR I 5528 B 25 [
FEAN R A — PP A -

1. FREFERL—Flin: sys. os. argparse, re %%,

2. =D AL (4235 T Python site-packages H s HINE) —Billll: dateutil. requests,
PIL.Image %,

3. ARHUIT K ARG

N T BEGAEI P AT KB, A7 i BRI AR R A SR EE A N . Gordon McMillan F itk
LU

LA AERHER R 1] “import <module>” {3 AJEXIS, I T A EA FERY . (HAR 2 4

FEHAE A 1AM R B — 4% (“from module import name”) Ff HL5 A AL T-HURS fi 5 T

B, ISR RERE MY S ARIE AT, XA 1 AMERIET T A

2 AMEGRIE .
AR H A E— DR EC P 22 2 AR, IR PR ATE RS A Z R BN BRI AT o 2496 ) 2] S AR
% 1R E 25 IRt 5 2 MRBU R A T AT .
WERFELERIHR - EAH KR, ATREIEHEAE AR M R IR . XML T, SRARLES
ASCHE AR BT AR . T RAEX -G AH A h R A IER AR, 2 — RO B e
RN TR S AN, s b B DRI IR T, A B S AR AR A0E LN AR
SR . AR P AT 73, R R ABREA R MR, AP ARTCIHA M . AR
SAEFA KB 2], FRERZER R AR LR BN TR TR, OB — e et e, B
PASE— VM BRI AN AT RE S LU, (B2 VMBI LA 2482k, AU HUR #EA T LR 5 L 2R
. RIERIHA M TR, BIRTE sys.modules HELZF Y.

226 At AMRZEGHFIRINE?
B PR 5O XS Bug, WAL T B

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

i U LR B, mydice BRI 5 R nydict W B SPAEERI, W
foo () FFRIATHS, mydict PEZHA PRI T .

REFAAEAE, B S ABMERTERT AR . (HEESOF . BRINE L SoA iR H0E SUR A —
B MDA, gt O b IR, U R D G B O 22 5 A Bl % 42 o
HUMUE X, AT QA BNEA R LA, T FAFER . JCALN None Z 38, 1l i AZXF G A B 2l
NIATRES IR, BIAN-Fi. FURAISE B4

Rtk AT G VEBRIAMEE — Pl R AR ARE0E . 110 ORI None fEBRIMEL, RIS HE B RHG
HSHR AN None JRRTESIR, FIBHAMX G BT, LR PR

def foo (mydict={}):

22. EBEROLAT 1
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fHR2:

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

SREONME A S RA AL . WA DR BT RS RE & BT, A — Bl W R 5 e
BN SBREERGAER . FAE FIRER R R INR M AP HIE . XA 8RN “memoize”,
ESTIMETIE BNV

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

# Calculate the value

result = ... expensive computation ...

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

WATAAN I ZECRINER LB, 2R 4 a7z i KB T A e -

2.2.7 B ETESHEXEFS UM —TRBEER S — TR ?

A B ES BN R AP RIPRIRAT > F1 <+ R4S S GRS ITAIE N AL B LS R e s i 7
2. SRIGRURAT A+ R+ TR Y HCAth ek RN A AT e s 2

def f(x, *args, **kwargs):

kwargs['width'] = "14.3c'

g(x, *args, **kwargs)

2.2.8 EHMEEZzEAMTLES 7

T gt BUAE RRBOE SO 44 B SCRY T A WIS AE TR BRI SEBR A ARIE. TBSE LT —4
PRERRRHEZ AT A A A A o i, XFT AR s EE

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

foo . bar I kwargs 72 func WS, AALETH func B, #ilun:

’func(42, bar=314, extra=somevar)

42 . 314 Ml somevar NE3LZ%,

2.29 At ARy bEEXIITR X ?
WERARIE BT :

>>> x = []

>>> y = X

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

[10]

>>> x

[10]
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EVFRFAREIE, fh2TE y Fls—IosEm, x ey,
P REERA P A

D) ZARHRRAXN RN DA JdTy = x FHFAXQ@IERRIA— 2008 TN E
vy, JFHER % FrgiE X5 SiRRE RN R, < My 2 ERGIH.

2) FIEJE T mutable Xt 5, X EWEER A AR AT MBS .

YEVA append () ZJ&, EAZANZRINZH 1128 (101, BT x Ay XPAZESIH TH-—X4%,
IR H AT AN R ) B i EB RS UG A (207,

ISAHEIRE = WX SRR AR 4R -

>>> x = 5 # ints are immutable

>>> y = x

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

6

>>> y

5

UL < ALy WERFASE T . BN ERUE immutable 3P4, FEPAT x = x + 1, HEARSBEUCEECT
%5, et MEAHET s (BETS 6 ) HHHKS x (Wl EMET < FrEHm
Xﬂ‘?ﬁ}o f%f%)ﬁiiﬁ, WA TS (OGS 6 R 5 ) A4 BRI R (x BIFEFE W 6
My 58R481 5 ).

FELEEAE (BN v . append (10) Fl y.sort () £HMUAERX %, WEH LRI S —SEE Flny =
y + [10] fll sorted(y) <sorted>) M ZMZEFNL. @E A Python ¥ (UREAREENTA
RAH) S%T R L FEERE CNone® () DA BB IR G X WA [F) 2R 1 . R BB A 2RAR
FEARMAEH T v. sort () I ERHR NS HFE R v RIAS, RSS2 None, X
SRR E— NS W iR

AN RAFAE—REAE, AR ERSATH R R SR ERRENAT Y RIS SIREZEAT. B,
+= 2BUINR, EALBUOTHSEES (a_1ist += [1, 2, 3] Ha_ list.extend([1, 2, 3])
[FREBR SIS a_list, Tij some_tuple += (1, 2, 3) Ml some_int += 1 N&AIEHAIXNTE).

Bl 52

o MF TG (List | dict . set 454F), WIDAMHALURRE M BRIEIATIEE, PrASIHE
A AL S 2 Bt R sl R O

o XIT—DARFENE (str . int | tuple &), FrA5IERARESS DHFME, HHAE
28 HAR AR AR [ — AN B A 42

WNERTE AL R R [ — R, WTAMN 1s iIBHATSNERE 14 0

2210 AREHFRHHSHMRLY (RBSIHER) ?

THICAE, Python "RRYSES AR IL 1800, i TR R B TXIZA5IA, B AR 75 RIses 1 o7
ISR EAAFAEN %, A E WA S A 5. @ AN LR, T RARSEI B e i 2%
Ao

1) Rl —A~ e :

>>> def funcl(a, b):
a = 'new-value' # a and b are local names
b=Db+ 1 # assigned to new objects
return a, b # return new values

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

>>> funcl(x, V)

("new-value', 100)

RXZENZ AR R T
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2) R . IARKIELENITR, AHEEH .
3) fib—Amrs (T JEmiB i) X4

>>> def func?2(a):

al0] = '"new-value' # 'a' references a mutable list
all]l = all] + 1 # changes a shared object
>>> args = ['old-value', 99]

>>> func?2 (args)
>>> args
["new-value', 100]

4) A AT AR SR 1

>>> 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}

5) BEACIE RSB R A -

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

>>> def funcéd (args):

args.a = 'new-value' # args is a mutable Namespace
args.b = args.b + 1 # change object in-place
>>> args = Namespace (a='old-value', b=99)

>>> funcéd (args)
>>> vars (args)
{'a': '"nmew-value', 'b': 100}

WA AT 2 B S PR ik 2 S
BRI AR I — M 5 AR O
2.211 30 Python shEl@E K E%Y 7

AWRPRERE: A ARG BEHEE X 1inear (a,b) , HiRBIZEHRE— TR a*x+b
MBREL £ (x) o RAHRENE I T = AE :

def linear(a, b):

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

return result

HEAEIP LIRS %

class linear:

def _ init_ (self, a, b):
self.a, self.b = a, b

(Faksn
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(R L —5)

def _ call_(self, x):
return self.a * x + self.b

R MR T5 S}

taxes = linear (0.3, 2)

HoART|— AT E X S, TSPl taxes (10e6) == 0.3 * 10e6 + 2,
Tﬁﬂ%i}“?‘ﬁﬂ’]ﬁ%ﬁ"@% L, St E R HAE AR . A EAE RN

Al PR RS Y (K751

RE ]EJ *?ﬂﬂi}%ﬁﬁ er'%

class exponential (linear):
# _ init__ inherited
def _ call_ (self, x):
return self.a * (x ** self.b)

MR AN Z AT IR s PRSI T B4

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

PAL inc() . dec() Ml reset () WEIH, NI = T R-—itHEE—

2.2.12 fn{a Sl Python Jtsk ?

—JHULT, il copy . copy () B copy.deepcopy () HEAFATLAT o HARIAXGEIFFEMN, B

Z RO AR .

FEEXF R W] DA R SR A T . AT X R R T copy () TiA:

newdict = olddict.copy ()

FEA T DAY B A T A A

22. EBEROLAT
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’new_l = 1[:]

2.2.13 AR BIMREIF AR ?

XA P SRR SEH] %, dir (x) FFIR R FHESI B L AR50, Hb & Se il ik
H12E 5 ST A& -

2.2.14 yn{a AESIRERNT REIBFR ?

— i X e IR, A S AR A FR . TE AR T B B A2 AR B 5 s
def fll class iEAFEFEANLL, URMEHM T RATP IR HAIPAT AR :

>>> class A:

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

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

LA R UL BRI — AR RGBSR E T W4 BRI il 44 B B W BT G 2 4 52 B 705 B
HRE ARG (HiE, B INEE EHBEGI AR a i b, XA ARSI E 27—
HLET.

ﬁ@—%ﬁﬁ%%%“ﬂ%”%&ﬁ%%%cﬁﬁﬁﬁ%*ﬁ%ﬁﬁ%ﬁ%ﬁ%ﬁ%7%#E%%E%
BNHEET .

{E comp.lang.python 1, Fredrik Lundh 7 [i] 25 33 A 4 ) RS G 22 25t i — AN AR 28 L -

BORBERER T THRIR M A TR i (M5) HEASUURERNAT, ERAEAR
E%’E H EL;‘LI FrA——FrAME— Il ) — s AR T B 4Bk (Arda z510)), e A 1m0
mﬁ Xig% ......

------ HHARR A EA RS L T EIRARA LT, AL TF!
2215 ESERHANMARRITAL?

125 A& Python Wiz AT . 1A AT HIF

>>> "g" in "b", ngn

(False, 'a')

29 AR, MARREXZ AT, Pt B T

’(nan in "b"), LIP ‘

iR A2

’"a" in ("b", nau) ‘

RETAMIRLESAE (= . += %) RUFRIL. (0FRREERESR, T PRI o i
SRR
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2216 BERRHEEFENT CES"?" ZHIESEMHIIRE 7
Ao AT

[on_true] if [expression] else [on_false]

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

f£ Python 2.5 5| A_FiATEIAZ A, 3 % AR 2 00 2 4 is AT -

[expression] and [on_true] or [on_false]

SRR AMEE T ANERES: , A2 on_true NTR/RE “IR” B, S5RR&SHE. IIAEEL2RM ... if
else ... E N,

2217 2&ELIA Python HEit AIRZHRITER?

A PA. X R 7E lambda HHR#E lambda SESCI . S FAT EARG, BATERET UIf Bartelt
SRRV ETIESTER

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 Fibonacci 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 vy,
Iu=Iu, Io=Io,Ru=Ru,Ro=Ro, Sy=Sy,L=lambda yc, Iu=Iu, Io=Io,Ru=Ru,Ro=Ro,1=IM,
Sx=8x, Sy=Sy:reduce (lambda x,y:x+y,map (lambda x,xc=Ru,yc=yc,Ru=Ru, Ro=Ro,
i=i, Sx=Sx,F=lambda xc,yc,x,vy,k, f=lambda xc,yc,x,v,k,f: (k<=0)or (x*x+y*y
>=4.0) or 1+f(xc,yc,x*x-y*y+xc,2.0*x*y+yc,k-1,f):f(xc,yc,x,v,k,f):chr(

64+F (Ru+x* (Ro-Ru) /Sx,yc,0,0,1)),range(Sx))) :L(Iuty* (Io-Iu)/Sy), range (Sy
y))) (-=2.1, 0.7, -1.2, 1.2, 30, 80, 24))

# \_ /N /] / |__ lines on screen

# 1% \% / / columns on screen

# / / / maximum of "iterations"

# / / range on y axis

# / range on x axis

AR 22, AR

2.2.18 FHBLSIIRPHIFHL (/) BRTLER?

RS HG R AL ZRTEE Z BIESH R MR B S . (URGETE S B n BN B2 5K -
e I AURO B S 080, SRR ARG BEgRGT 2IE 2 B filin, divmod O ®id—4
ERARO B SR B I SO & XA AY:

>>> help (divmod)
Help on built-in function divmod in module builtins:

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

22. EBEROLAT 17
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K25 R EBIRAFHLULH, PINESH R IR ETES
Bl

o Pt MXREFSEIAM divmod O KF251%K

>>> divmod (x=3, y=4)
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: divmod() takes no keyword arguments

2.3 HFHFFER
2.3.1 S0fT4A 7 HIF) IR 7

gy \HEREL, SRR/ \ERIEE R I E— B NG KRG FEE" M. pln, B
7 WO NBERIT107 (HEEdl 8), BYAWIT:
>>> a = 0010
g>> a
TR AR R B . A N R b NS N ECR G TR XT . kg

TR RGBS . FEUNTE Python f#REAS A -

>>> a = 0xab
>>> a

165

>>> b = 0XB2
>>> b

178

2.3.2 A4 -22//10 £3RME -3 ?

RERHNTIELD & 3RS 5 —2, AR, HIEATR SEnor:

i= @ // 3 =3+ {13573

A BE R AR B[] R PR S5 5  C B R ZOR AR XA — Bk, TR4FAERm 1 // 1

gEREEREAE 1 % J WIES 1 —2.

X 1

S 3 ORUL I NTERI N RS be B2 R

AN ik 1

-190 %

°

2.3.3 HINAIRET int FEEMMAZ
I PAIER DT AR A int FHEEMES KL SyntaxError HyH] R

HOR. T3 IEERERNARRE 2, I H ks EAE

S J WSRO >= 0 A MAL. ARIAERS (] 10 1, B4 200 /NRFAT e J LI ?

SyntaxError ?

12 == 2 BAMAN; -190 % 12 == —10 N2 2S5 IMOIRT .

SRR/ MR

>>> 1.
File
1.

A

Syntax

class
"<stdi

class

Error:

n>", line 1

invalid decimal literal

fR PRI R S S IR S S T

18
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>> 1 .  class_
<class 'int'>

>>> (1)._ _class_
<class 'int'>

2.3.4 I RFFFRERARF?

WFTREE, ATEEH B int () BAKIGERS, B4 int (1144') == 144, ML, WA float ()
BEMCRTE SR, Bl £loat ('144') == 144.0,

BN LT, XSEES T IR R M, B int (10144") == 144 N HEAHE, W
int ('0x144') &5| %k ValueError. int (string, base) 25 A ESHIE &0 2L,
Bl int ( '0x144', 16) == 324, WERFGEEHCH 0, M Python ALMIMREAT: HIZK 00 Fm/\
s, 10X ot

R H R R AT, AN ERE eval (). eval () RUHEEEMR L HATHE 24 K
BT BESAE AT A A B EIVER K Python 23520, LN RESE A import_ ('os') .system("rm
-rf SHOME") , X£il home H A T -

eval () A IEECTFHENT N Python FiAzNAY SR, AL eval ( ) FrFEOERE R, 2 Python
Kﬁiﬁ—k HERIBCTA R0 (0 FRAN)

235 MTHRFRBHFHE ?

Bilhn, BHOECT 144 FARCR AR 1144, ﬂﬁﬂ% WERBMIES str () o« WIRARTFE 7 il al Bk
il R, Al N E R hex () 3 oct () » BRI 5, 1520 f-strings A1 formatstrings
LAY, BN "{:04d}" . format ( 144 hfﬂ_&b 0144" ff "{:.3f}".format (1.0/3.0) ¥r=4:
'0.333"',

2.3.6 INMATIERFFFER ?

TEBW, FNFEAR RTINS, FERZHIENT, HECRSA T A G R 1S B — N FA e
BIAT . AR TR B JF 1% 2L Unicode x4, nIPAIKIL 10, StringTo X4k array fHk:

>>> import io

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

>>> sio.seek (7)

5

>>> sjo.write ("there!™)
6

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

>>> import array

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

array('u', 'Hello, world'")
>>> a[0] = 'y’

>>> print (a)

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

'yvello, world'

23. BFFHH 19
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2.3.7 IfA{ERFFFERERRNGE 7

ECEZL - SDIRrSTzE N

o SRUFRYBEA R A — A, KPR Y R A B  PA A AN S R . i
2 AL case ZEFAY R TG

def a():

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

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

o FIH WELZI@I getattr () :

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

HIER getattr () ATTARMA G, WIER. KM, BB,
PR PRI ZS A T X400, Bl

class Foo:
def do_foo(self):

def do_bar (self):

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

o il Locals () it EEE4

def myFunc () :
print ("hello™)

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

2.3.8 BEH S5 Perl iy chomp() #3¥8 5%, AFMFFFEDRBRERIRITH ?

AIPAREA] s . rstrip ("\r\n") WFRHE S IR IMER A RBATAF, A MERAL BRI HE . AR5
fiep s Fon AT, HOREBAIUZAT, WIRHHER Tl A T4

>>> lines = ("line 1 \r\n"
] \r\nll

L "\r\n")

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

'line 1 '

Fh T30 5 R — BRI — AT SOARI A5 B AL, FTPAREN s . rstrip () XA TARRAREF .
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2.3.9 28 F scanf() 8 sscanf() B4y ?
g
X T ) S AT, e 2y WO P AP R R split () TR WAL= F 0 B AT

I AZA R int () B float () R HERIBUE TR B FHHALE. split O KRR sep” £
Z, BT R 2 AR O

XFF R AR AT, LRI C 1Y sscant BORMRAEENE S .

2.3.10 'UnicodeDecodeError’ g’UnicodeEncodeError’ {&izE{tAo=H?

T, unicode-howto

2.3.11 REMFB T RFMIRER—NRIGF R 7
PARFRCA SR S5 R A U6 AT R 2 e SUN AR P AT R 955

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

A

SyntaxError: unterminated string literal (detected at line 1)

AR GEE B AR Ipik o Hob 22— B A L5455 A BOSUSRHAT:

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

73— RIS I B B SRR I AL P A FR DR B SR R AT e L

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

1£ Windows LA F[ A os.path.join () RIS BT

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

THE R B IRTE 8 JF R T HB A 45 SR BN BURML o0 5 |56 AT 9 L (BAEARAT ISU0A 7 AF R O (B N
HASEARE L MR, AL B R AE IR A7 1 (E

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

HIHSH EEZ% PR .
24 thgE

241 BPEFKET . ZIAINREE ?

SR, R NT R A e Z AT, BRI EA IR
o A Python SEHLHA AN APERERF Al 4% FAQ 3 HMREAYZCPython.,
o AREMERG TR AAFRN, JLHZW K VO MEZ LR .
o 2RI 2aT, FLBERMET PRI (S profile Hidk).
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o GEHEMENEA, FESRMERRRR TSR T e L A (S0 timeit BiH).

o SRZUEBCE e EAAIE R A R IS I SR Gl T INABCHAR) . SRR AT
BES U IR

BN, Python fURHFEEERAME BT PARIIH T — L@ PRy JEN, Tkt gk £ nl
SRR S RRH )

o MR TR AR a5 (Sl PR 389%) T DA s R i e
o A IEREHESSH . 275 bltin-types Al collections B SCRY .

o WRFRUEEEE NSRS B VRS OE T B R, WIMTRE (M4SRREEARIIE) AT B 9m A0 R ECERE L. X
TH CIETME IR EEIE L, ey &R —ey al, g, —EZHNET
¥ list.sort () 8 sorted () REGHTHYT (L% VERINFES 5 sortinghowto ) .

o WMRAEESER P EZ, B EERERPATEZEE. R RN RZS KRS, TI/EE
I TSR E TS, ISR S niiaE . iz e RIS, 1 B ek ] e e
AT, R 2 R B YA HU /N R

WHERARE £k 54l Python FRiF R RR S, A2 —2 THEW DIEAREMSHIT. Filn, Cython W] RLKFFRY M
i) Python AU HR A Gm %A C ¥R, IFREEIFZ ARG LA . Cython AT PARI H 4w (FIAT LR
BUARYE) Rl ARA S B T AR AT O . WA B O C gt i ae A fH .0, BT AE AT %
5 C ¥ fRpiith.

hz%:

LI PEREHL R 1 wiki GO
242 BETFHRERE—ENRBTUATERMTA?
str fll bytes MEURAAIEN, FILHERESAFAFEIROR ML, FOYRRRIEBHRD S 008 R

Go —MRIOUN, BRERSTATHBRKE TR R A
WEREER LA str MR, WHEHERR T RREEWIMAIE, RFHHM str.join() :

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(A —Fh A& PR 8 S IRGE , st2 M io.StringIo)
MR EER LA bytes W5, WEMIERH bytearray SR FEHIEREERIE (+=B845F) BINEHE:

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

2.5 FF5l (JTA/FIR)

2.5.1 fa7ESTA TR 2 BLEITH R ?

KA A tuple (seq) WARHERFS] (SLbr ERRATTEATEMXTR) Fetfe B iU Iy 25 AN AL i) JC
4.

i, tuple (11, 2, 31) &AM (1, 2, 3), tuple('abe') MIKAM ('a', 'b', 'c') .
RBHR e, WASCIRREAT IR FFE X5, IR ICES e X R ohocalnt, B
P tuple () WEAT2K M
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HKA) A List (seq) ARAAT 0 41 Bl AT 326 A0 % 5 46 e Sk B30 100 A0 W 35 R A8 i &) . il 4,
list ((L1, 2, 3)) &4 (1, 2, 311 list ("abe") MEER [Ta', 'b', 'c'l. WRSEED
HHNF, Mg seql ] IRFERIE—AREIA.

2.5.2 tamtigiFzs| ?

Python J¥ 81| (58 5] n] A2 IERC A%, REIVIERS, 0 2% —RGIME, 1 4% =4, KILRAE.
RO R, -1 RGN REME, 2 AEIRCE A, KIERHE. ATAIACH seq[-n] BT

seq[len(seq)-nl,

RN S AR SR, B s -1] SR IEFAFR AR E— T4, X7 AR SRR R AT
BRI TAT -

2.5.3 FEIIn{ LA iR ?

i N EHEE reversed () :

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

RPN SAEAL, T A 300 P (R ) A DA

2.5.4 WA MFIRPHIBRESTR ?
VFZ 58 UARAER I R4/ 44, 7] 25 Python Cookbook :

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

WERFIRAVEHHT, AR, RRMFIFAR BRI, R

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

WERF R T TR AR AR (RIS hashable ), VAN ORI ETEAE R

’mylist = list (set (mylist))

PAEBAE SR 9 BN RS, TN ER AT, SRS AR ]

2.5.5 T MFIRPRIBR S 410 ?

RACLT MR B AT 0, — PRI A2 B 1e) ol DI HF AR A MM o AN I By B PR O Al 2 U0 e i A
R MRS IE LA . AN 2 =R RSk

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

P AT BE R fe RAY o
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https://code.activestate.com/recipes/52560/

Python Frequently Asked Questions, £[F] 3.10.19

2.5.6 fn{aE Python sREIERA 7
%

’["this", 1, "is", "an", uarrayu]

FNFAEWS AR A7 RIS T C 5 Pascal B4 ; FERXHIFET, Python 5|3 0] AGLE 2 A [F] 2824 Y
S

array BHMERAL T LA A BRI B E R BRI A, BHRGIEE I HE . &
] KFE NumPy HHA— 2858 =J5 (Ut e T — 24 LR (i B 2R a5 H 1

BEPAS Lisp WAS 513, BT DAGE F JoAL R AR cons £ 70:

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

WA, AR DA S ZRAUE CA . X BB Lisp car () 1isp_list [0] MLl cdr i)
& lisp_list [1]. FUATEARHNE EA 7 B A XA, PO 2 Hfii ] Python 5132548 2.

2.5.7 ITRIESHTIR ?
SR V2T AR sk

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

FTE H KAV A -

>>> A

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

HAREE R —TURMEL, SRS FRHEZ N AIE A B R

>>> A[0][0] = 5
>>> A
[[5, None], [5, None], [5, Nonel]

JEAET ) > WBIRPAT IR B A S QR iR A XS5 1. *3 QAR a8 3
%'I;H;E;WU%%, AT AR R — RS 2 513K | ASEhSRBTERA#Tr, X—ERENA
P

HEEEMOA R SR — IR R ERSIR, RIERR D ICREE A — s .

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

PAEARG Y — M8 3 ABIRISIER, BATHIRMKE R 2. AR IS5

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

o, ARIAT DAGE SR A RO R B e s PR 44 12 NumPy.,
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2.5.8 T EHENAF—RIIFR ?
AT DA 5 et

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

2.5.9 Aft4 a_tuple[i] += [item’] &5 2% % ?
BRI A 2 L S8, — SRR EE B R T RSB, — 2 Python A ASFIA T AR X4 [i]
eI

HEGTHMITTREIR A X5, XX R A TR, IBAX BENAAMNAEE G, EILHEPA
list Al += %44,

TR S R

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

TypeError: 'tuple' object does not support item assignment

ik SRR RS 0 L 540 (1) BXIR a_tuple[0] #AN, AEMERXISR 2, EAERKERE
IBRAR 2 WA AR 0 SOCRI S ET, POATCATR I8 ik .

HsAedsn, BRI ETE A AT AR BT

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

TypeError: 'tuple' object does not support item assignment

T ICH A TR, IR P 25 KR
LUE SE) ANy

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

TypeError: 'tuple' object does not support item assignment

DO S 2 NIRRT, SR N2 A5 e B s, (HUMNA SRR AN AR T

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

B AT Sk, ARFE RIS (@) R — ARG T __dadd__ () BEARTTE, ESAERAT += sl
(ERHR A, BIHR MHERFERR A A PP (0) XFTFRIRINE, __iadd_ () S THEIR L
M extend () HiREIZINE. FreAXTIILRATTAX L, += @ik 1ist.extend () #Y “PUEETT 7

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

[1]

EAER
>>> result = a_list.__diadd__ ([1])
>>> a_list = result

2.5. &3l (ABIR) 25
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a_list Jr5 | BT R EUEE, 051 HBHE SO R REE SCEBORESY a_list. MR{ERRALGIREA
e, WRERTIN a_list ZHIGIHME—XRIREE, B3R KA T IRERA.

P, FEMICAURBIT, RA RS S5 R T

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

TypeError: 'tuple' object does not support item assignment

__iadd__ () PATHE, PSRRI TS, (BRI result 2451 a_tuple [0] B mfyfE—
AXR, BRRIRMET RS SBETR, P @R .

2.5.10 HBWH—TFZe0HF: GEM Python #1THeFLURERD ?

J3)F Perl 41X ) Randal Schwartz, %3 AR B RN S R THE Y, % RS RS JC R WL R “Iin
JF{E”. {E Python H, A/ list.sort () HIEM key B4

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

2.5.11 IMFRIBH — N FIREVEN KN RBITHERF ?
FEMNGIHEICHREA T, WERIERTHET , RIS BEHERITR.

>>> listl
>>> list2
>>> pairs
>>> pairs
>>> pairs

["what", "I'm", "sorting", "by"]
["something", "else", "to", "sort"]
zip(listl, list2)

sorted(pairs)

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

>>> result

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

2.6 HHR

26.1 tam3?

F R PIAT class BB AT S A28, B SE B R SRE, FH Class XA RN, SE6XT 5 5%
WETHES (Eh), XEE&THREEBEEHRE (5,

KA DAFETF A A HAMZE (R i) a0, FEIWJE M oA AGE A . X FEXT S st
R v DA o 2k AN W b AT A4 . HE A ) Mailbox JEHRAE T MR B AT ) k., BRITR
MboxMailbox. MaildirMailbox. OutlookMailbox NI BEME AL HH A Fluis o 1 B AR #E 20
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262 tARKGE?

ITERIET M RIRE, MTXER =, WH x.name (arguments. . .) BB . Irik AR EIE
A& e X, rF2RE XN

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

2.6.3 {t4azE self ?

Self @I IERE— N SHH D BHEL IR BUERA KB H AN TTIEE O meth (self, a, b, <),
MHAEB] x VLA x.meth(a, b, o) WEXIATM: Mg E M H AT neth (%, a,
b, c) B .

FHREENT [self ] 7 ik (method) % &A= 5 — 2 ZA#EIER 2,

2.6.4 IfTIEEMNRED HLTELRTHFR—1 36 ?

N E K%L isinstance (obj, cls). RATAGIIXT S 2 EET 2 AL —A 0L, HE
AN AMm AR KEIA, 41 isinstance (obj, (classl, class2, ...)), i&n] A
X E 2L JET Python fYFENNEZEZAL, 4l isinstance (obj, str) B isinstance (obj, (int,
float, complex)),

IHYER isinstance ( SR MIRAE B abstract base class B A . X FEHEMAOE, BIERA

Ei‘iilﬂ%%ﬁﬁ%%gﬁ X AR ES R R B True o AR “EIEMIER”, #FHEH%E
1 MRO:

from collections.abc import Mapping

class P:
pass

class C(P):
pass

Mapping.register (P)

>>> ¢ = C()

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

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

>>> isinstance(c, Mapping) # virtual
True

# Actual inheritance chain
>>> type(c)._ mro_

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

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

B, RZFEFALEHM isinstance () X H@E CRIATRN . REHCIT LML, Eh
ﬁéﬁﬁﬁﬁ%ﬁ?&ﬂ’l‘%ﬁ TRTE **EX%&F%&E UAEPEREE AT, TR R G T 2 5T
PR TAFIAY S o B A U AT e R VR R A
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def search (obj):
if isinstance(obj, Mailbox) :
# code to search a mailbox
elif isinstance (obj, Document) :
. # code to search a document
elif ...

HAFRITERIEIT A K EE L —4> search () ik, ARIFHME:

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

class Document:
def search(self):

# code to search a document

obj.search()

265 tAaREHR?
LR — M X R RAR (WA B . RIS x CRAATE, IER B SUR H AT A RAT
Ho ATRABIEE—ANHZE, Hp e it TR SO AR SE I, R T HA T IR A < X T IA

Python 2 54 i DAL ZHC. A F9SB T — MRS, TR LI0HTA 5 AR B
WRE:

class UpperOut:

def _ init_ (self, outfile):
self. outfile = outfile

def write(self, s):
self._outfile.write(s.upper())

def _ getattr__ (self, name):
return getattr(self._outfile, name)

X H Upperout KEPE X T write () H¥k, VM FEM self. _outfile.write () HEZHI
PSP RERC KRB I HA B R AL T2/ self._outfile X%, ZILZMLL
__getattr__ () FIESEMN; WS ES 5% 1A X B E2E .

T TR — R T 00T ZIE W BEL 7R IUBO T 248 Pk B R B SRR R U, b g
X __setattr_ () Jiik, MXAEBAH/MD. __setattr_ () BYRASTHREANT Fron:

class X:

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

REM __setattr_ () SLBHRMABEU self.  dict_ RN H BRAFRFRIES A 2T iR
I
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2.6.6 IMAEY REXMREXPRAAELPELHFHZE?
i AR super () BRAL

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

TR B T, super O K HIRIEE TN (self fH) KHiE LML, ] type (self).
_ mro__ B fkmethod resolution order (MRO), Fi&[r] MRO H1{iiF Derived Z JGHJ¥i: Base,

2.6.7 WAL RIDEF H I B BHITIER ?

LA B — AN 551 24 H T2 Z A TIRAE o AR R B MO 1% 0 44 RO (EL B AT o LR — T, fn
BASHE  (PIAARIE AT B BEIR) GRS R, X g AEs o7 . pildn:

class Base:

BaseAlias = Base

class Derived (BaseAlias):

2.6.8 e BIERISKBUBFIRIERTGE?

Python SZREFSEHRFIES )% (LA C+ 5 Java 18 L)
SHE AT E A RIEERI AT o 7R SRR, AT ) S U 1 2644 -

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

XTFRA 456 isinstance (¢, C) W c, c.count WRIFEFEN C.count , FRIEW ¢ B HEHEBM
c.__class__ E(ﬁﬂ@]%% C Eﬁﬁ%’?%ﬁéiﬁﬁ%&%’@@f%ﬁ

R A CIENTENTR, B self.count = 42 XFERYIRIERAE self H G 7L — 14
Ny count” FIAAH RSBl REEEE T 40 SRS BIR A O AU 2 H2E4 . TR AT IR R 2 A

e

C.count = 314

Python SZRFHSTT 4!

class C:
@staticmethod
def static(argl, arg2, arg3):
# No 'self' parameter!

AR TS TEIRCR, A —MEAERAR 2, R TRIER S R K vl -
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def getcount () :
return C.count

WA EE AL LA e o), B IRIHUE LT3 (B SRR R KR EIIM K, A& T
A

2.6.9 7 Python NI EHMERH (FiHiE) ?

RAERL R BB T TR, AR R 7 1 5 BT A i e R Y 5
1 C++ 1, B IT PR

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

}

F£ Python Hr, HUBESHE — MU REL, I HEASEHHIT AL Bl

class C:
def _ init_ (self, i=None):
if i is None:
print ("No arguments")
else:
print ("Argument is", 1i)

RXASEAAER, EAESE E BRI
WAL R A KRS8, Biln:

def _ init_ (self, *args):

AR R REE T A Tk E

2.6.10 £ _ spam gyBHEFE|—1 34l _SomeClassName__spam BJ$EiR{E R .

PARUT RIS 3k 78 B 24 23 “WEIR”, PASERA—Fh i s m a0 = SRR R & AR B __spam
FIFRRAE (ZEIEMATRIZL, E2EL2ER 1 TRIL) XARYSEEM N _classname__spam, H
H classname HERR T 2EBEIH N RILM L HIZEAHK.

X IR R PR UERL B e AN P TS 2K T DA 117 _classname__spam” J& P, FAH A4S B M AEXT 21
_ dict__ Hu[ L. % Python FEJF BUARA A B OB LM LG E RS .

2.6.11 2ENT _del__ 5%, BERMBRMREZFABE.

XA LA AT R JE A .
del iFMA—EZMHA _del__ () - BEHZH DXL 5 Hit8, wRitHEsE=4 A
_del_ ().

WRARE) B ESH E E IRP R (A EEAS 737 R SO SRS LT, TR ST i A 199
), SUNTHEUIGEAR 2 [1% . LA Python /R 2 RS ZAS X A ARG |, (HAEBAR S5 Y
a5 IUIHRZ G, SRR ] ARG 2d BIRTR) A iz dT, B __del () JFiRATRESAEA T (#
ol FEALAA I 20 BRI o XTI DR AR A A . BRI, SR __del () U5
P PABEMUR A TIY . BARIRATDAIZAT gc. collect () SRMMBIPATRIR Mk EE, H n4 et
XFRIKIEA IR R AT o
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JRAA BRI, (LG B 52 EERAE S % 8 s RN close () VIR 1
close () Jrik ARG ARSI TAP SR ML, AT B __del () —_del_ () BE4TA
close () JFH. close () BT AREIR % 2 IR .

73— FhRESAEER | TR BIE R AT weakre £ B, MBI ARVHR I QEARRMHES 4. B, &
ARBHRSEH RAZF ST A T s 5551 (WER 2 RYiE!)

e, WERARE) __del () JRABIK T W, SMEEHEITHE sys. stderr,
2.6.12 INMAIZRENLE TERBIFTR EHIRI TR ?

Python A&k (MUNERA) MLhl. FTLATESRMM R ECH 90 5 (U5, i PR A S0 555
FSN A BRI L0

2613 Hts id() HERERRFER—H ?

id () R —EEEL, R B R Y PRAIE @ ME— . [HA7E CPython w1, IR R 1Y N AL
Ak, %Mééﬁ?ﬁi%ﬁﬁ}\ WA INERA G2 05, N — S8 QU8 R G A A P AR L . X1
U TR

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

XA id JET ARG, Z e TXG, AT 1 O ARGV BIER 1. 2 R A
id X RAIAE TS, QI — AR R p 5 -

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

2.6.14 fHARRTEILAMKEE is EBRAFZITHRE S BHEFEN ?

is BEA TSRS HFZEE. a is b )T id(a) == id(b).

SIS R EE RN R B RERTH S, a is a —FiR True. B 4AHZEHEM o
ORI . T H SRS R, B SR R SRR B 1 R True B False,
B, BAHSENR R A G B 2 3 5L R A TR SRR . — Ok, APAT 3 g
5 By S m] AR 2 1 -

1) WREEAER T AR ERA SUENR S0 . TEMEEE new = old ZJ5, AJPAMRIE new is
old,

2) FERGENAFHOT RGN A G, SR MALUE. 5 RMERIE s (0] = x ZJ5, W RAGIE

s[0] is xo

3) BBIRG, RNZX S G Bl FEMMERRE a = None filb = None ZJ5, W RARRILE a
is b, P4 None ZHBIRIA.

HAKZHNG T, AV S A SR, 10 RR AR SE I e JCHGZ AN R B A S5
WA A, Bl int fil str, FEAMITIFAR—E 2 BB pt 4 :

>>> a = 1000
>>> b = 500
>>> ¢ = b + 500

Q)
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(R L —5)

>>> a is c

False

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

>>> ¢ = b + 'thon'
>>> a is c

False

[REH, WIARARARIRT L, SR B —E A

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

TEARMEPEAAG 25t T — SO T ffy 0 P O 5 B 0 03y 5 B

1) IE40 PEP 8 FrfEREf, X B illidie None [EMHERASINTT 50, XM RIS SRR R 5 2R 13
3, FFAT ARG S HAR AT RE A1 R HAT SR 45 R A False X AR -
2) Detecting optional arguments can be tricky when None is a valid input value. In those situations, you can create

a singleton sentinel object guaranteed to be distinct from other objects. For example, here is how to implement a
method that behaves like dict .pop ():

_sentinel = object ()

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

3) G E 2R A% B SE AR I, A IR A A R By 0 AR o A A AR . R A R 2
float ('NaN') X5 HHAMERXFRI T

B, DA collections.abe.Sequence._ contains_ () BISZEALHE:
def _ contains_ (self, wvalue):
for v in self:
if v is value or v == value:

return True
return False

2.6.15 —~FIUnfaiHIHbLE BB R FEE— N F T T8I Hich ?

BRI, HEE __new_ () FRMAR __init_ () Jiik. Jad RAE B
Bl 2 5isfT, XTI A LB A R R ORI T

BT X AR A AR A — A S ENTR AR [ 2544

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)

(R ogkzk)
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(R L —5)

class NamedInt (int) :
"Allow text names for some numbers"

xlat = {'zero': 0, 'one': 1, 'ten': 10}
def _ new_ (cls, wvalue):
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 c in s if c.isalnum() or c == "'-"])
return super()._ _new__ (cls, s)
IXLESEAT DA :

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

>>> NamedInt ('ten')

10

>>> NamedInt (20)

20

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

2.6.16 HixINAMEHFLERER?
G VERWATEE T B2 functools.cached_property () fll functools.lru_cache (). HIE
TESE (R L7 BT I e e R L7 B R

cached_property 77 XAUE 1 T A EZALMSETTE . EAXBIEXLBIRITIN . BEAFHIITIEERAF
BAESEI) A LN AR B

L2, U ADERGIAFRE AN, ZFRITEERG RO AR B2, AEURSEBIRBUE R, R
U R R L. EATAT ATCRR I

Iru_cache 7531 M T HAT hashable ZH T . EBUEXTSEBIRGIAT, BRIERRDIBCE T AT .

/DU L U AT 2 2 AR 1Y) mansize B . BB RUR SEOI 2 ORFHFIG , HBIHRE A7
WIEE AT 2 -

XA TR T IURA A O 2K

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 immutable

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_id

QS
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(R L —5)

@lru_cache (maxsize=20)

def historic_rainfall(self, date, units='mm'):
"Rainfall on a given date"
# Depends on the station_id, date, and units.

ERIEBITEGE station_id WANEAE o QISR KSEHIEIESE ATAEX G, W cached_property 75 2l ANFRE 1]
EApSNE S iRl B2l =R R D G

Iru_cache J5 AR BEAZIE N, (HISTREE L _eq FI __hash__ J5 K LATEGAT BEMEAS I 2 AR 5C Jo M 14
Hr:

class Weather:
"Example with a mutable station identifier"

def _ init_ (self, station_id):
self.station_id = station_id

def change_station(self, station_id):
self.station_id = station_id

def __eqg (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 units.

2.7 558

2.7.1 tnfa GI3E.pyc ¥ ?

LR T (B B3 SRR B SRRSO R AE TS , HE ey SCHEITE SR
__pycache_ THFRTLOIE - MMEEmMFRILY .pyc X % .pyc XA FRIF LT 05
5 -p;)/ KA, A cpyc RIEZE, IR MRS B3 B A python AR AHA . (0L PEP
3147

.pyc XFH T RES oA, 2 — 2 IR SOOI AE B H S A AERURR 7] /8, L#?Jﬁﬁ{iﬁﬂi
__pycache_ THsk. RUILAFEAH P EFEFIM A — H Py, A nl e & A BLRR 1)
W Web Iz 5525 5 J8 TiX A o
9 % # T PYTHONDONTWRITEBYTECODE Ff 3% AF &, & W 5 A #% 3 3 H Python #E % A 2t
ﬁ_pycache_?E%ﬁ?ﬁﬂﬁlﬂ%ﬁ%‘?/\ﬁ?ﬁ% (BUBR . frAfE s 45 45) 1), pye SCHFEER B 30

73,

TEf = )2 A2 1T Python BIAR AN AN 23t T AEAE, WIASAIE cpye X BREs — s
ERIIBR S foo.py, BEFAT H— M xyz.py, 21217 foo Bl (GliT%i A shell 4 python
foo.py ), W&H xyz A4 .pyc, HHN xyz BHFAN, HASHK foo I .pyc XM, HH
foo.py NEBFAN.

HEN foo A .pyc U BRI RS A B BLH A 2
compileall ik,

py_compile BHREEE FalgiiFLEAI . — BRI IR T compile () AL

A PAFIH py_compile Fi
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>>> import py_compile
>>> py_compile.compile('foo.py")

KR cpye MBS foo.py MR E TR __pycache_ T-H (SRR PAE LT AT 2ES4k
cfile REEZITH).

B DA compileall ik HEh4iF— kN HRE WA . HBEEMGSITIRRTHIET
compileall.py 45 H B4 Python SCH:IrfE H S AR HI AT :

’python -m compileall .

2.7.2 IR E S RIRR B TR ?

FEEn] DA FiE 2 R/ name_ ARBHCOWAFR. WHAE N '__main_ ', BFRAENH
AizfT. W, W T A B E R A TR O sk B AR AU, X SRS AR I B Ak T
__name_ ZJGA&HAT:

def main () :
print ('Running test..."')

if name_ == '_ _main__ ':
main ()

2.7.3 WfALEREES A ?
MBSEA DA A -

foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

7]l R o AT A 2B R

s HIEFA foo

« f foo RlEA A AL &

o Gii% foo HIFHAAT

e foo B A bar

o A bar Q@A 4R &

o ¥ bar HIFHIHIIAT

e bar FA foo (ZABEILHAE, PNCEA—DHN foo RIBHRY).

o BAMLHIZIHM foo_var &R foo, fNRIKE bar.foo_var = foo.foo_var
B RMT, Bh Python iRV A 58 ikt foo HYMERE, foo B4 mf 5 MAT IR 2251
”:ﬂf?{?ﬁ}iﬁ import foo , %E%iﬁ?’fé)ﬁj’ﬁﬁ%qﬁﬁl‘ﬂ foo.foo_var Hﬂ‘, %ﬁ@cﬁﬁé@%‘%o
AN (2D) =Rl AR M5
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Guido van Rossum 2 52 4 # (i ] from <module> import ... , rAMRMEMERET. &
Jay AR e FIZRAR S W) da A0 OV E ) B R AL X R ME S AR i T B PA <module>.
<name> IEXGI H .

Jim Roskind FI A METHER W EAH DA T -
o T (BRER. RERIATRE S ARZERE)
e import 1EMH]
o ABHATIEEARD (ARG R A I TR &SRR &) .
Van Rossum AR FEHGXFP 7%, Kl import t BIAE— BRIy, (HER AR
Matthias Urlichs BB TEERY, (133500 5 AMRAS b B R A
X SEfE T FH AR EHEF .

2.74 __import__('x.y.2’) iREIAY= <module ’xX’> ; ZiIN{EFH z 1§ ?

A2 B ] importlib FHYEKEL import_module () :

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

2.7.5 HESFAMERETTREHEHSA EXH}RARUBHE. ZZHTA?

R —ZE R, Python (S — U ABTHURHSEUSIER SO . B, FE— A SRR IR 7
FEABAAR 2 G A [ 1 BRI, IR A FERRHORE MR PRI — AT . AR 2R A
C AR, i AT AR #RA:

import importlib
import modname
importlib.reload (modname)

il EMEARIAER LK. THREHAE T ATIERN

from modname import some_objects

DR ARSEE T BT IR AR o QIRBREER S 7261 3, I & B 285 SR LA 2R 5401
XFERHES FEA NP AT N

>>> import importlib

>>> import cls

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

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

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

HESEIA G id TR SR, M —H T4

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

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

REHMELERBESE

3.1 [EIft(E] Python { A HER R E 1T 50 ?

Guido van Rossum {58 ] 4 HE AR 4 4B EHE, [F) H #5455 —fi% Python B2 iE M A 2 BBk . 7
2 NAEBEE — B R 2 Bt % b T B MTse .

PR A/ SRS, DR T B ST IR A LA AM B . B C s OB e
IR PR RE S B

if (x <= vy)
xX++;
Yy-—i
zZ++;

R PHEIR, U x++ BOA @ peT, (AaEesile N A AR B, BIR a3 CRis
PEEE ARG IS MEr A, B EMEE x > v, Hy REEDT.

PRI EIE) A BB ELAS R4 5% . Python W HAWGE T @A ) B BRI MUK 1058 fE CREET, A
ﬁ%ﬁﬁ%ﬁﬁ%ﬂ%ﬁ%f {EERIE IR, S (SURLEEE) 5 AR
R UHS S & 4L begin/end BT HAE—4T. 8 Gl e VSRR IR B AE s ), AR EEAE Sy
WA EIR . PAR E2RE], — ek U E— (A5 (JME 20 % 30 17). 20 47114 Python 25
Pl 20 471 C FEsNHE ] AMCE 2 5. SR (E)A B ar s g R i 8 BRI AR B — st ) ([E 4 e o B
HERERBCA ), (A Rs it s T E ).
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3.3 [EfF RSB H AL THERE ?

o0 P12 T S R 4 R R R 7 -

>> 1.2 - 1.0
0.1999999999999999¢6

3
([,

CPython [ £loat HEII T C #Y double MENAEfF. —Mf float WIFMEG AR EARTE (%
[E]53 fiiyc) fFE ik hlizHi%, Python i C ACHEFIEEIML, 1At SR & MR ILAS b i T R B4 7
AEE . EFR R B OE S KE), Python I C. Java SR 2 2 WOl ¥ 3h 5 A —FRATEL.

RZ W T AR R Tt 3, (REML i B s ol o, Wy (), FEDA N REs RS RA T 4% -

IEliE /2 Python [ bug, {HIEEIAJE. JEER Python #-TEIA BT, e i e A fof ot I 26 B B

T

’>>> x = 1.2

|

x [EM R (R#E6E) 1.2 BfhsHE, MEHRSHEBER 1.2, DI—RIBEIRE, e etfrnEe:

’1.0011001100110011001100110011001100110011001100110011 (binary)

|

1 3 IR (LT 2 -

’1.1999999999999999555910790149937383830547332763671875 (decimal)

53 SLICHIKTEE# Python [ DAA 1S & 16 /NI HEREE -
PEHSE SR ERE ] AAEIE Python HELH 17 BB H — .

3.4 [Fft[E] Python PR AT H) ?

HRFZ A

H—Je2he: FiEFH AT B, FATRE T DATE R (i IRy (ot 70 e e 2 9 10 2 Al ) f 2 PR 6 5K
LR E A . TE R TCAL (tuple) FHER S (list) AR FE b — S .

73— B EZAE Python r, FHIRIMT—k [HA ), [EGHEMITE G 8 &M M o b G W
B, 7 Python HEMEMITEIE B M7 R Teightl,

3.5 [ [self| #EF5 7% (method) E 3 F00:04 b5 —E ZHAREREA ?

HHEARGE Modula-3 T 2. BERFZ A, ] AEZIEHEEH .

55—, TSR AR B VRAE 1 77 3% (method) SR FLH (instance) YBGIE, M JE—— (A [w ks i, Rk
AHITEHE (class) E S, WHET] self.x B self.meth (), eI 2 AL 2515
Wl k. A8 C+ [E), VRAT AR iy (E A o dulg 808 0 455 A€ 4 B0 - —— {EL7E Python [EIEN s
A, AR B SR E SR E o G 28 C++ A1 Java (A% 2 RS UK SR BAE B 01 J8 1L 1) 44 R
AR m_, T DAE R I AR LR S R AR Y

S5, R R AR I b o P s o R A O I B R, VRN T SRR REYE . AE C++ (B, SRR
REUR — e A S B e 7 2 G SR s, WAZHBEA « ¢ 5T - {HAE Python [B], WRATDATIEE A
baseclass.methodname (self, <argument list>)., &fF _ init_ () HF¥EEITH, $HEREE

AR R A e RS g i T SR AR o

etk , ABRED T BT B SR R REVA A R (E) e 7E Python @ (e FE[E) 7E kX EIREHEIR(E
pyge s (ELEVA DI A ieh) , T DA 352 — (0 0y vk AR e B A aa (R S VRSB T2 ST 38 0 1 4
M AE S I B, e R TR (T80 ). C++ MESMIE THE 9, {H Python [y, 1
(E1 52 M0 s R 1 5 ) 8 45 A o SRS VR 2 . ELR I AR se 1€ var 5t AT AR & 1 1 R IR e
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[ 2H, A B P B R SR IR se 1 £ . var BRI PR E A AR ELE R OINE
7o [EVAYRRIE, (ot SR 2 1) 88 BOrF A R W RS R 1A i 44 23 1] (namespace) , 1M1 {7035 2453 Python 2l
FEE—

3.6 [T H A aefEEH X (expression) h{ERIEIREH ?

{i€ Python 3.8 ik, K™ LAIEEIH 1!
IREZR KM AR TAT < = AR P2 IR (E:

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

B2 ki PEP 572,

3.7 [F)fa Python it —teThaeE{EERBZE (RR= list.index()), B—
BERFRNX (K2 len(list)) ?

11 Guido Ff[F):

(—) H—suERORE), AR RAERRG R — Aist (Fepsi!) SRR b
AHEAR S, SLM R R BRI RS B . AR x*(a+b) EHE
TIEBAAG x*a + x*b BB, FRECE TR i AT R RO A I AR R T

(Z) EHRED BRI EE len(x), Flo@ MBRIMRITRRE. & &af 7 RMFS:
giAUe— B, SYCRAERA . B, EIHE xlen(), FMIHIIIE x e AR,
[EVFEAE T — i /T 2 AR T — {8 A R HE len() E’Jﬁﬁl 1B 3] — A [EA FE AT (mapping) 1)
HEIE getO 2 keysO J7¥k, BURARAEEMEES write() Jrikke, FAEE e85 H .

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

3.8 (e join() @& 75ETAERT! (list) 5 TH (tuple) 757% ?

Fl Python 1.6 2 1%, T8 ARG IMARMERBUE), tre by, —S8n] AR e LA 17 R =X A ] ) g
IR . RT3, (A — AT 2N BRI :

’n’ ll.join([llvl l2l, l4l, '8', '16'])

Mg

’"1, 2, 4, 8, 16"

I AT O {1 S 383 I FH R 8

4 BUEEE: 50 (string literal)  (FEER 80 FRACIMOMAL , WPy, (oo
LR (. AT T DA e I RO S L, I o S A R AR T

55 RS AR [RRAEM P S B iR B ol gl kK . EARE b, (R
ARTEE M. FERREER, € split () ST EH kLR, FEEHIN A A S A ) :

T

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

SRR M — {7 ER SCA [ R E R R AR (SR ESEZE ) i T i8S

join () E— TR L, HEREMMRRHGE, R@5 T 7 2 B 5 pr s, [Ef A A
BB ML [ o S8 7 EE I 2 BT AR A SR B 1, 036 8 E Fer BrE). 75 bytes Fl
bytearray ) H A BUUI T3 H -

3.6. [fTHAHEEEHS (expression) fE RIEIREH ? 39
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3.9 BIMEEBRAESR?

WERE BIAMEEN , — 1 try/except [m3R AEHARCRR . FHE L, UHBISNEAT & AU . 78
Python 2.0 DARY, & BRA T Je AR 5 LY -

try:
value = mydict [key]

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

i A TE IR TEDRHE 18 7 SR 2 BORF A A R e A G 2. A SRERANL, IRIERZ 5T AL

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

Byt EIEERE, #rta LA value = dict.setdefault (key, getvalue (key)), AifaHA
1E getvalue () REAKWIFGEA G, ST AR ST,

3.10 [Ff+E] Python [FJF)f switch = case PRk ?

RATDAH R 1. .. elif... elif... else IR EMAMFAIRCE. B AN HESURAER
A EW S, RETTAH match ... case BfiAREC.

WRATREMEARZ AR AT DA T M e W v g e X B 491 SR [ED -

functions = {'a': function_1,
'b': function_?2,
'c': self.method 1}

func = functions|[value]
func ()

EAREI PRI O, AR AT AR EVE SRR I X getattr () ZRMUE— SR IL:

class MyVisitor:
def visit_a(self):

def dispatch(self, wvalue):

method_name = 'visit ' 4+ str(value)
method = getattr(self, method_name)
method ()

WM HRAE RN ERrss, VOB T ARERGR visit_, EVARIMIEE, — BB fE 2
PRI, TOBR 5 58 AT DARE S0P A AR Y SR EY vk
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3.1 EMIAREZEEZR LERMNITHE MECEREERAMEBTEES
% 7

BHE— AR, EREAT G Python (X HEEIHE (stack frame) frifk 22/ b—Mf C (HEEHE. [RIRE, $H7T
EPFATDARBIRFIFE Y Python,  [A 58 BEF) BAR M HE S0k C HIBIATAE -

Bk i, SOEE (Stackless) Python Se 4 EH At T Mgl , Eieg T C .

3.12 [F)fg lambda EEX A EBE RS ?

Python 1] lambda 385 =0 G845 7 Bitid 52 [ [E] Python [ 52 HE 4L 4 iR PR FE i R X i Bl K. 2R
i, #£ Python [EE[EIA J&— M g A0 B . AMEAEHABEE S ¥ A M 7. 2 BEfY) lambda, Python ) lambda
HOE— A AR 25 R =X Rp mT B — (0 5 5 0

PR 482 Python [EIf— 8 14F (first class objects), 1M FL AT DATE [ 5 i 8 (F) 4 & 4 . (At iE— A lambda
T A [ e 1) R 2K ) 4 e AR A o 22 22 A — ] o X4 A (EL3E el & 2 — {1 i 3l B ol i o 1 e =X
4 (il lambda S5 R [F8) !

3.13 Python TR iR ES . C RS HMBERSH?

Cython H] DA s 185 4 it A7 88 4R M EVf ) Python AR . Nuitka J&—f8A E s Sy, AT LASE Python
FEbl Ct, At H AR SR S8 1Y Python 5575

3.14 Python fn{T& @5 s ?

Python 7T {5 B 7 BE ) A1 f BRETR BU 1 . Python AYEZNEEE(ECPython {fi i 2 B FHK (reference counting) <A

BIRFRAFE Y, B 7 — R AR 4L 2 IR AA B (reference cycle) . 5 LA T 0 2 B0 e 43 R 3k

gﬁﬁm%ﬁﬁﬂﬂ%ﬁ%%#uwﬁﬁ%@?ﬂ%%ﬁﬁﬁ%ﬁ\%W%%ﬁﬁﬁ%ﬂ%%%ﬁ%@
AR

IR, FEHARTLAE (02 Jython 5k PyPy) w, & il (02 B SIS s A5 [l el o 4 2R4RF) Python
P R BURET 2 SRR B, B (AL e S LU N RO A R

{E—3¢ Python F{E, F Bt (76 CPython W AIEREEAE) AT A SHEREAHIIA T (fle descripton
I

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

TR L, (1] CPython (192 IEHRAIA# T 5 (destructor scheme), 8% f 1KFTHEIRHR & B PH AT T T 5Y
T%%:) SR AR 23R Bl (GO) YRGB LU ST G 8] HLA T REAR R A4 g ] 42 il £
EIFFA) -

AR A BARAY AR X TETEAL ] Python BLAERAS sP#b al DAIEAE, HIOVR IR R% 75 2 1 B PHAR S 52 1 with
b, ant—A, AERIERAE PRI R, ol g R e

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

3. EfIFRtE RS LEBRTHE, MEEAERRENEERESR? M



https://github.com/stackless-dev/stackless/wiki
https://cython.org/
https://www.nuitka.net/
https://www.jython.org
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3.15 [Efaf CPython 7 { Fi S 2 @ Rk Sk E Wi 1 ) 7

—, EEAR CEMESRE, Futtry EPEAR. (3, FRAIM%AE Boehm GC pRisJd. A W HIA R
X% #F MG F RS, EIRAN AT, MEUEE k2 EEn, BErEe, EHEn
Python {75 @ F5 2 — L8 4. )

(SRR (GC) 7E Python Wit A FCUNE AT MF U8 A T (AR, /£ S2AY Python FLEh Sk
PR mallocO) Al free() (IR GC i st HEH AT LA A s ({145 Python fi HE TR 7 AEAET
f 1Y malloc() Fil free() B, A2 Python /). PABIAEKRE), CPython F1Ef{f malloc() I free() 1)
PSR «

3.16 E CPython # R, AN STIEERSHER?

““T%EE%J Python IRf, (¢ Python FEAH ) 42l iy 4 25 (W AR P HE AR 2 Er gl il (e A TRIRS N MIRee, 15
RE@ L. A LERiEm Rt C U IBUT Y, AR RERREAL (P18 152 Purify Z 88 T H &4
) RIMT, Python 7 BH A A IRF 5 € BRI B I M I Bl R 4 1«

ﬁﬂ%%*ﬁ Z[EJif Python 7EREMGEAR B RF IR E RO SRPY . ARAT AN atexit BT e HIEIRR Y o8
o

3.17 [EMaTE4ETH (tuple) FnR31 (list) 53 B {E B BV E ?

H Y FICAHAER 2 7 A E AL, (E3EH e AR B . JCAL AT DARE i Pascal (1) 42 [E) (record) 5
52 C %5 HE (struct), J&—/NEEAHBIBHE A BB AR ZUEI SRS, PA—ALE A TEE . S26I5R(E,
—{E T G ARAEE Z ] DA B R A e = AR oA

I3, AR HAEE S (array). AT DA RS [ R EEY (4, EEEIEEAE. G200k
[, os.listdir('.") MEHTFHEEMESR, NOEFRIGPIIFIR. DR T &EEREE
fHHE, *ﬂﬁ%li‘sﬂ’ﬁz’*%lﬂﬁ A EriEFEE.

JCHARA W S, R—BICHE, AR eSO B A (] — (. mERgarsE, BT RAGR AT
PABCEENE Y TR . AR C R ] AUREF I 8, BT DA AR TCAEL g, i H B LR

3.18 &3l (list) % CPython hERELEEH) ?

CPython #5251 (list) FHE 2 I 88 = R[4 (array), TN 21% Lisp 355 W 8ERE 51 (linked list). B {E
k., ﬁ%;ﬁlii:ﬁ%ﬂ@%#@ﬁ? (reference) [#151), [EIHEHE i) 1 B4 (1 5422 (pointer) A1 5= BEAFAE HR 51 1)
FEEBHE HE(E

Pt MRTIRAR IR EE a (1] AAERERIIO N R T ME MR .

HORTIRORTI SR AR, [ RN [T S 2 U A RCE, &1Fﬁﬁ)ﬂ~ﬁblﬁﬁ'ﬂﬁﬁ
iR, EBESVAHEE RS, 2R RN ), B AU R A T R N T
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3.19 =24 (dictionaries) 7 CPython B2 E[FE R ?

CPython {7 St 2 I m] i 8 K/ HEE)R (hash table) FEAERY . Ul B (B-tree), 7Ei¥ad (HAIEILAH
SLIEAE) A B R, B L hmEIf .

FHAAEE hash () KX, BEMEHEREG . DS R E (A M EFT4S (processes) [
T A RI2E0E. BN, "Python” [3EE) 2 -539294296 , ifij H 25 —1{1 £ () ”python” HI & 1142331976,
A B4 SR 12 2 0T AT A AE [ETR B8 A L IR S R TR A M, ARl R 2
HORFA—H K O Rk (Big-O notation) jfi & O(1) —ARHRAT {8

3.20 [faF MR —F R FaEE) ?

FAEF I R AR RS O EMET A R B S . WCREE TR, Mg T AR, F A(E)
(Yt SR LA . (E AR SR 0 ) N SIS R Ml P A il B, T DA 8 Bl L (B
Rz, BTSSRy, HEENER R RS, R b AR AR E U A
HESHE, B-HRAR, HEMbY RS AR .

AR AR SR EE A RG], EEE TR . tuple (L) WA @@ — A L —HK(E
AL, MOCALRA TSR, BTRART DA A 7 i o

WA AP — SRR Z I TA

o FHERBIGERERAL (VIfF id) SRR B ERsh, RO B (R — A 5
A REI. SO

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

s gEE KeyError BI5h, WE (1, 21 M id EH—A7H% AT 2 A EM. EEE, Fi
PEMERZ B == A, A2 is.

o EEEpIEER. By, FESRIEEE, s acmsi, rdbEe
T s [E R

o« RFFHRSIEER, EEFEHEREER M. FHHRANORRESREE TR, gEL
PABEY bug. AR IRREY T JHF MW EZE ) 76 d.keys O MR ME(EHR T AT L7 Sy
#

o —HHBIGCE M, ARSI RERIR. MR, SN H B e EIRI MR (E, SR IC
ALEL S R B . 8 — R (P R, RO A M BRI 7T AR 2 (% BT A (PR i R
WA —, AC2 A S erEsesEE.

WRART RS, SBEA /NI AT ABR, (HaE B RS mER AR AT ASE—(f n] 8 ) (- et — R

_eq__ () Ml __hash__ () H{EREE. RESEMOEYIHEFAER T (BOUBBIISHE) B, IRt
WEREEAET I (OB EE R A E) B e e .

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

def _ eqg (self, other):
return self.the_list == other.the_list

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

Q)

3.19. =8 (dictionaries) #£ CPython 2 EFEERY ? 43
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(R L —5)

result = (result % 7777777) + i * 333
return result

AR, AR R T ARG E, PIEA H35 UEAS AT HE] (unhashable) 15347 ) AT RETE .

AN, REYEEEAETFH G WR o1l == 02 (Blol.__eq  (02) is True), H]hash(ol) ==
hash(02) (Blol.__hash_ () == o02.__hash_ ()), SfEFELHET . Q1ML LS HER
i, AR A H Al AR R A 45 & B IR AT

2% ListWrapper, FU20i Al 1 5658 9 (4 e, (EI 1 R 81 500 RE BICS DA G AN IE 5 1) 09 88 AR
FrAR R C AR BRI R A AT R R IO R, AR A B, @5 BATTER.

3.21 [FUT list.sort() R 2 E{EHEFFBEIRT ?

HETLARISE T, Sl EIE— Gy e, U, List.sort () ERAEROIENY. B4
MR, L Al AR St A, R HEE RO Bk IR, R bl
PR/ N .

SR AR AR E A R R 51, AR AT AR EJ#E Y sorted () o At @r AR BERY AT EM A F (iterable) ACHERT
s, Bz . Fan, AR E 5] g R G e E e s g -

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

3.22 #nfa7E Python chig5E F0(L I & A —{& /r E@#5E (interface spec) ?

%2 C++ 1 Java S55f FHLAL PRI A TIRLEE, A T RZBAL M E M e A, 2 AR EEE
7 At o R VR BT A A TS S R R 2 AR SR B

Python 2.6 fill A T abc B4, #ART DAE F#h £ & KT (Abstract Base Class, ABC), A& A] A fili
fil isinstance () Ml issubclass () HCHE 8 — M0 B ] o 2 20 E 2 5 B AE 7 3 08 5 2 (.
M collections.abc WA EFR T — R A S EIKHIE, B2 Iterable, Container Al
MutableMapping,

¥} Python 2(E], AR 21 AR A (B0 T AP 36 T30 ) B B e 21

— BB L PR AL T [0 B3 IR (regression testing), [EVEEIELAL N miSLaAI— AL 372
Python AL T DA B3 BV A BT T, (EROLA LAY [ A FHE ). RICERALAE I T EAk A SN/, Al
IRAT LA ANERA T A B [ ] (stub) BB SR, doctest Fl unittest BAHEER =J7 B
HEZR AT DA 2R e A e i AUR ) Bl PR AR U A [ g — A7 A A

SR IR, — 8585 118 T R 7R s 28 SEIA i Python i HIREIRE W] DARS BT 98 |,
M PTRE AT DA AP B, R B R s s A e e i e . BR0I2KEE), append () JriEMERLE:
FESEA EFR R 5 9 e TN BTy e 3, /IR R EE TR append () A2 B IE e B
&, HEERRHE R R R A 5.

FER U E I EA R DY, R E R EHERE SRR U H R T HIBUREE) B %% (test-driven develop-
ment) & EE GBS BN A BERT 7k, MR IETe R B E . AR A Z iR (.
X Python B FLFFAR R AR FATATHIEL
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3.23 [Flfg[Flf goto E&i%k ?

TE 1970 448, A 1 f# 3 [E1G BRI goto €8 BOREL . HEDAFARAN 12 iy [ 5 K AIE] | R2=UH% ("spaghetti”
code). TEFMREHIE, SHRATTEN, HEAG 7w IG5 (VA Python 2E[E], I if BRIAZCAN
or., and } if-else i 5L) FIEIE (Jf] while fl for AR, WHEE A continue fll break).

P TT AR B AR ARAL [ 45 ALY goto ], B EZE AT DAFS RNy . 1R 22 N A5 S n] DA 5 (i AT £
C. Fortran fIHAZE SRS A Tgol F1 [gotol, Bilfn:

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

except label: # where to goto
pass

ERARRERIRBEEEE), &% E R oto M. F/NOMEH .

3.24 [Dlfa#bF & (r-string) FEELIR MR ?

SORSHEHLRED, AR AE ARSI SR B S e - R o A TG 38 ) S R E) 6 S 6% 2 1) 5 | SR M 5% (escapes), 4
IR A AR A T H

ki R T ARG 1 © S AHE S B I (ERLRIEERA) — (7 A A
SRR IR 10 45 P S RHER MOt PFDASEF A ALRF A P, MR fACT — A AHED
B B TSI 1 A PTIREY F 0L IE RO

AR AR E B Y. Windows FUBRR A4 G, G Windows R AR - tH2 —RE:

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

WEARARE L DOS $8 9 M BAE ARG, ilHlA (1 A A il -

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

3.25 [Fi{q] Python [F15 Bk {ERY with BARR ?

Pythozri (1 with BOA 03 T — AR AT, e A BB % B R A T UES . — SRS g
TE@AHH )F% :

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

{HAE Python, g & R B o

TEHAbEFE), {22 Object Pascal . Delphi £l C++, (2 FIRERLE), Jr LAFRA AT LA 2 H 18 S W
T B IRME . &2 EIAE BTN B TEAm R0, A A LE FRR T8 A1 2 U A7 A (scope).
Python i F i1 2 B AEAUE] . 37 LAFRAM AN T BRI 11 R0 £ U T IR WO o A B B P 2o i 5B T REAE L
FIRFOEIPE P ORI BRS I o 8 BEAS AR A BEACR A0 a , FRAPI A0 AT VAR08 1k it - [l
S, BRI EE L

3.23. [Flfg[Flf goto F&ik ? 45
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PAF B 56 B R [ 491 -

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

EB A Tal A— M [x) R EEIE. A1, Python EIEIEMALMIEIS & df At driE T4
TEGE [al J&—AREsuh, R Er gt L AHES? W — (R 2B M [x1, JRYEE MM with 3R &9
(EAING? AnARRT L, Python B fB Y SR o151 TSR 45 50 R 2

R, with BOAX BB RE F Rk (BRI /Y 20 R vl DOZR IR AR . AR B RS -

21
42
63

function (args) .mydict [index] [index] .a
function (args) .mydict [index] [index] .b
function (args) .mydict [index] [index] .c

JERZ R IE R

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

EWARTIHITHE R R, FIE Python i4 REAE AT E{EBUTRYRFIREE L, T2 U F AT
fEAT— U BT

3.26 [FHTFI4 28 (generator) A8 with PRk ?

WA B AT, HEEVAE 28 B RS BE (context) 45338 & VA IE#8AFE. RIEE# R E), BA:-#42 0%
 UEI R (iterator), B fc & 58 URE N5 Bl T B BAPH . (HANSRARTEZLWEE, VR7TATE with i = [E
[ contextlib.closing(generator) | A& il

3.27 [FMa if. while. def. class fiAX DEEFT5E ?

FEEPE T RE TR (fh ABC 5EFAVEBRISHA) . AR #if):

if a == Db
print (a)

PAL:

if a == b:
print (a)

VERREE A0 TRIG Al —Se i s R . AT AT — g, — M B SR AN i7eE A FAQ B3 il 1T
i, & PR SESCHIIA

T3 —fA/INE R 1 S8 O A A S A, MR B R A T AR E R R R 2
A, TS B0 2 S ERS R i RE USRI .
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3.28 [Elfq Python ftBF#E S % F0 TRk M0 Lg% ?

Python FuFFRFEERS . JTALFI S-S &5 R n FaZ sk

[1, 2, 3,1
('a', 'b', 'c',)
d = {
'A": [1, 51,
"B": [6, 7], # last trailing comma is optional but good style

EA 2 R A ATET -

WAREALERS) ST ER AT, SRR e R TR R ED F,  EWRAN AR —
Frim a2 5%, BALTIE R AR, A S GRS

A/l TR e RO A B B, Bl

B AIERAA DI TE, EAHE N = [feel. [fiefool. [fuml. JkiEsefSmn_LiZgEpAsfiE
TEEERR -

SRS FIZ B A A i RS A 5 (A

3.28. [EfF Python it B¥ 75 FIF0T Rk 0 L3 ? a7




Python Frequently Asked Questions, £[F] 3.10.19

48

Chapter 3. BiIFIEFERMER



cHAPTER 4

R EFIR T INRER E REE

4.1 EREAXHE

4.1.1 IR BT LA RSKM X ESRERRE A 7

1E MRS % R A T A WA (WERIRE 2 THARERR A, T RABE X —242)

ST =5y, 5182 Python Package Index (#2221, Google B HAM M 251854, 182 Python”
TP RIS BRI O B ] ik 2 R B2 1R .

4.1.2 BREISTLL$% F) math.py (socket.py, regex.py, &...) [Eigig=E

AR BRI IEOCPE, ATREE R WA, SO A C, C++ oAb 4 1 240 5 S 31 S
TN . X O W] e B TRAS SCIFRY, 26 mathmodule . ¢ SXARRY SCIF S AFLE C AU H %
H (fHANE Python HgH).

A (Z/>) =7# Python Fi4H :
1) 7£ Python FBLAH B 55 i (.py);
2) i Com5rah e (di, pyd, so, sl%);
3) (i C a5 HHERE B MRS BT, SRS 3%, HiA -

import sys
print (sys.builtin_module_names)

49
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4.1.3 Fin{a{E Python script #1777 Unix ?

R EAE W g [EARE 2 ZE 0] AR AT I 2R —A T ZE#1” BHEEAR 1A 9% I Python FRRAS M KA
H—Em A PAHIMAT chmod +x scriptfile B{j& chmod 755 scriptfile fi{F.
BN AREMMIGE, BB

#!/usr/local/bin/python

TEXCHFER A7, BRARBTEF-& L4 Python ARREEIBEAE .

NIRRT B AR Python fRRé#R 10 HAKEE AR, IR TTDAMEFH env £2)7 . BIXARIY Python fifRE# T
EHFELHME T PATH RS EH, LA Unix REGH S FTRN S

#!/usr/bin/env python

T 2AE CGI A X FEfi . CGI BIAS Y PATH IAEEAS fill B 2 AEFRG AT, T DARAAZ0 5 ] F PRt 1) 5 3
7Nt A%

HHHE, B PRSI KK, eSS 5 /usr/bin/env HFTHRM; k& H ERAR AL
env FE/F . FERXFPIEBLR, ARATLAZLI 6 F R THifY hack J53% (3K Alex Rezinsky) :

#! /bin/sh
mww ., n

exec python $0 1+"s@"
nmnn

XA — A IV, B RE AR __doc__ AR . Al AR IB A :

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

4.1.4 Python hf curses/termcap g5 ?

SHF-2 Unix 245 Ff Python JEFY & 4T 2 7E Modules T~ H 55 1 [t 45 curses B, (HERAIEA 24
%, (HEE: 7 Windows & F A1) A Windows 34 curses g, )

curses Bl T AN curses F5PE,  [F] B 573 neurses F1 SYSV curses TR Z 44NN EE, hunEi .
ANFEFAFE SRR JHAM BAR SCRE . XEME X MHORSZE U BSD curses BURHEAE RS, HE
H BIIHEAE S 1) RGN A%AR A S AFAE X AP G O

4.1.5 Python th#Z7E34{)) C BY onexit() FHEFA R A ?

atexit MHURHE T —15 C ) onexit () BREZRAIMITM BEEL

4.1.6 At 2 RHESLHIERYTFETE?

I UL PR U A5 5 B bR RSO IR E BN R . B FE T -

’handler(signum, frame)

P e N S A A E S

def handler (signum, frame):
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4.2 —fRMTIE

4.2.1 FHinfaAE Python £

Python 47 7 WMMIHAHESE . doctest BB M docstring H 3-8 /R B HAAT, X e H /245 5 docstring
AR

unittest BIHUE— M Java FIl Smalltalk s HE S 4 5 (40 1HE 2L

N TR, ARARERR T R BE BT R 2R 2 B R % ] R 2K
INEEE AR XS BOMEE, BP0 E i (RO JRaRAL e R Dy ) o BRIt
b, R RO AT AR ) SRR AR R, X AR IR AR

FEFPI “aJm @i AR R

if name == "__main__ "
main_logic ()

TEAR R ALY i o

— BARRRE Y C LU — A R BONEAT A S B ARG, AR 1% 50 5 D e BCRAS X 2417 o ]
PAKF BT — ZR 50 I 1A S I B g . XL SR DL ZOR B T AR, {HJ2 i T Python 2
AT RIS R I E SR S o ARnT DA S AR AU 5] 204 5 DNk R ol 2 o A i DRI AT R
R E T SR A BT PR A B

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

if name == "__main_ ":
self_test ()

L Python SEEY “fi” #e, B 5 2GR AR 1 A H RS AR nT AZESN % 1A T A
S EAT I -

4.2.2 EH#H docstring GIlEI# ?

pydoc BLHRAT VLRI Python JACHS o ik SCR 747 FROR 811 HTML. - Sl o SOR 545 53 R A API
SO — R U7 %82 epydoc, Sphinx thn] AR SUR A7 AN 2R -

4.2.3 EF—RXRRFRE—MRE?

2K Unix RETHE MR, EENITERM A curses, {HE curses SR T, MEPAZS .
4.3 ZIEHE=X

431 BFPEEERZRE 7

—EZM threading B, AEMA] _thread filk. threading BRI _thread BHURMLAYIR
JEREREFEL T 5 5y SR -

42, —iXMRYT{E 51



https://epydoc.sourceforge.net/
https://www.sphinx-doc.org

Python Frequently Asked Questions, £[F] 3.10.19

4.3.2 BMEEWBRFET Afta?

—HEARB, Pram TrARERSPE. R ELRBBITRRI T, TERREEORS KX TR,
] L R R T AR ARy o — N R SR 5 1Y sleep, 1B TEARRERS SEAGETT

import threading, time

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

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

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

HHF (EFZTAL) RARIFTBITR, MR RIAET! R 2 RS i e m —1>
KRR IEZ WA 2 RS &AE

) LA R ER D5 TR JR A AT BB TR AL T — SRR AR JE Y sleep.

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

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

time.sleep(10)

HOE time.sleep () FH—NE@MIFFFIE, fAFESREIESEGL, F—PINEEH queue
REHA A~ queve W5, 1hAG—PUAARAEIZATE I append — >4 E] queue MR, FLARHM
queue G LIS SRR KR — BUN AR RIAT

433 WMABESHEASI TIER?

B TR concurrent . futures B, FHEEH P ThreadPoolExecutor 2,

wE, QRARARSE G A i AR, AR AT DA H C . ] queue BIHORAIEAE S5 REI
Queue RYEF—AT —MEAXIRMIIR, LT put (ob]) FFEIRMILE, HHWLAM .get O J7
BRPOUCE . XL DEAMBHRIE, AR MES RS dT—Ik.

XA BT

import threading, queue, time

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

QS
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(R L —5)

break

else:
print ('Worker', threading.current_thread(), end='" ")
print ('running with argument', arg)

time.sleep(0.5)

# Create queue
d = queue.Queue ()

# Start a pool of 5 workers

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

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

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

IBATIF AN i

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

Worker <Thread(worker 1, started 130283832797456)> running with argument 0
Worker <Thread(worker 2, started 130283824404752)> running with argument 1
Worker <Thread(worker 3, started 130283816012048)> running with argument 2
Worker <Thread(worker 4, started 130283807619344)> running with argument 3
Worker <Thread(worker 5, started 130283799226640)> running with argument 4
Worker <Thread(worker 1, started 130283832797456)> running with argument 5

BRI SR ARECE Z (5 5 Queue JGRML T 2R T .

434 BHEMERTEREZEREN?

Python VM N#R&Adi f global interpreter lock (GIL) AR —fE] R — P Lii21T. @ Python H&
TEFATIE S Z AR YIRag iR ] DLEE IR E sys . setswitchinterval () #§&. M Python
BIFAREE, B 472 AL E— 450 % W) C A% i 1.

PRI Bl FRWEEREE FLR I PYM A58 SE BG5S i iR . makbn b, X9 E2RA (int, list, dict
%) WILEAR RN “RIET BAEEZIE T .

ZBkuE, FHEEERIETR (L, L1, L2 2413, D, D1, D2 @78, x, y @X4, i, j&int 4 ):

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

x = L.pop ()
L1[1i:3] = L2
L.sort ()

X =Yy
x.field =y
D[x] = vy

(N gkze)
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(R L —5)

D1.update (D2)
D.keys ()

XA R T

i =1i+1
L.append (L[-1])

7 1 HAUN R BV E S AE HARKT S5 ] T ECE R O Bl L del () ik, XWRES ™ H—LU5
Wi ot 5 SLAN S R AT KR BRI AN . SRR BE M3, B !

&

4.3.5 A HEMIERE BRI ?

global interpreter lock (GIL) 3% #{00 A Python 7E & i 2 R 45 o LIF KBTI A1, WA ULF) Brf
Python fURS HATERIE] GIL B A RBiz1T, BTLAZ &AM Python 7 HEEA R A —~ CPU.

7E Python 1.5 I, Greg Stein J¥ % T — P52 8HYANT {1 (“free threadings” #pT7), FBR T GIL, Ik
JEH AE B POR (U . Adam Olsen fizilt ALY python-safethread T H U 7 ARAURYLHE . AERYE, H
?%)T%P’é% GIL T TR R ARRLEE R B, X P S IRAE AR AR NP e RERR A W R T e (B8
30%) .

{HIXIF BWRE R BRTEZ A4S EAR G ] Python! fRHFERHESS NI/ h2 * R *, MARZE * &
& *, M concurrent . futures FHL ) ProcessPoolExecutor KL T —ANMRT R L N0
TRARAERIE 5543 A 245161, WA multiprocessing BIRALHIEZE APL,

B2 L C B MARA A (H C AR B A TSI, 0 ATELRE AT C AL AR
GIL, iFHEALFEHAFT. z1ib fl hashlib ZEFRifEERIRE LM T .

WAV GIL Wiz R RS8, MARTEENE RS MRS ANIZILEXNSR .. AEfE, Xl
AREAE . BT HHENF 2 XM SSIE A 2 RAPIRAES, HIX 2 —MRERNTAE. 20100, /R
BB FA R 2 EZAFRR, REEIEEAIAL N B RS . AR BB E O A kA E
HIFR, XL [ AR RS RIS B RRERPIR S . G55

B PPBEX L T AR5 AT REFEA FRA BT N SERL, PR AR R A 50 = P . 6=
RS B T LR EA TR I 2 i RS A RIS s IS £ .

e, REZ MR AL ZATDIRAS, IS 2R R AR — N R S e DR FL I ?

4.4 |ASHH
441 BRMRH ? (ARE BT ARG EE - )

#if os.remove (filename) B os.unlink (filename) , #F os Bt DAIRBUE £ 0. XK
B2, unlink () 2iXRRECE Unix R 4T

MR E 3%, WiZHTH os.rmdir ()5 i os.mkdir () Al@H3. os.makedirs (path) &4
B path FUEMIAFAEMH . os.removedirs (path) MMERH A HS, HEENEE20; W
SRR BREEA H S AR NS, ATPAMEA shutil.rmtree ().

T4 AT PAMER os . rename (old_path, new_path),

R FE AW S, A £ = open(filename, "rb+") F]JF X fF, A E M H f.
truncate (offset); offset BRI\ 2 Y Hi B RO E. W] AKX os.open () FTHF Y SCHF
] os.ftruncate (fd, offset), H fd B CHAS (— /Ny EERIEL) .

shutil B A A T — AR EREL, 35 copyfile (), copytree () Ml rmtree ().,
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242 EREHTH

shutil B E—A copyfile () BREL. ¥R, #F Windows NTES %5 |, BAREH] FACR , A
52 1 macOS HES+ &5 L) 7o isr S, JREXWIE BAER DM . B WA SO R o8, R
il shutil.copy2 () AIRAMRERTRS (EAZ4ATR) MNEA.

443 EHHEE (HBA) —HHIRE?

PRGN — HE R, BT struct B, BT DABEIREL & T RERIRE a2 E0)
W FAFERIF 645 Python X4, L2 IR4R.

2B, T AR S S R AR S FPA% QB A 2 P A R B> 4 g e 2

import struct

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

F e iy > SRR T b AR A ST (2 ),
VORI KA (459).

P HEE SRR (GBI EGE SRBMIR), IRBAT AR array Bk,

MlE): s PR RS, FHESR A A REEATIRSCE (GXH open O BEEA "rb"). I
B(BOA) FEA "o BIE, SUFRUASCARRAITIF, £.read () 20BN str MR, WA bytes MR,

4.4.4 {l}F os.popen() BIEHIEEFEEEM os.read(), XEM4?

os.read () @ MRZ AL, BEMAE SCIHIAAT— T/ NERBR RTINS os . popen ()
BRSO G, MINEY open () JIRIR IR —FE. IL, WIREMN os.popen () £l
R TE p R DN FITRITE, ARZ . read (n) .

4.4.5 E#ifiE (RS232) &0 7

T Win32, OSX, Linux, BSD, Jython, IronPython:
https://pypi.org/project/pyserial/

%FF Unix, #&F Mitch Chapman &1 B i5 T
https://groups.google.com/groups?selm=34A04430.CF9@ohioee.com

4.4.6 At axiF sys.stdout (stdin, stderr) HALEIEXEE ?

Python ST+ 2 J2—XHIRE C SUIFRAAT I 2l 4R o

X4 Python i id Y open () BEBIEEIZHOCUFR SR, £.close () A Python [ B H;
PRCHE R, HHESRMIRER C SRS . FE £ Yebdf e mhe, il e ot thex FHshAb B

{HH17T* stdin, stdout 1 stderr 7& C H1 Ak (7, 7E Python Hr-ts 25 B AT MBURRIR AL PR . 51T sys . stdout .
close () 24 Python [WSCHXTRARIC T XM, (H2 T4 K52 KRB SRS .

PR PIX =351 C SCHHRFF TS, B EROZ AR S f 2 e (e, X ] BB 5 ma £ Ab 3 1/0
HIFRRE) o AnARaf LR ELX AWM S, #H os.close () :
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os.close(stdin.fileno())
os.close (stdout.fileno())
os.close (stderr.fileno())

s R AR 0, 1, 2 fUF

4.5 M4 / Internet HIE

4.5.1 Python gy WWW TEHEH A ?

SRS S 2% T internet FI netdata jX H FE 1 N 25 . Python A4 K SRR Bl /A 82 Ik 55 v FH %5
i web 2%¢ .

Paul Boddie 4P T —14y ] FIHEZR AR YS , DL https://wiki.python.org/moin/WebProgramming .

Cameron Laird 7£ https://web.archive.org/web/20210224183619/http://phaseit.net/claird/comp.lang.python/web_
python 44+ | —4145 5 Python web AR 5L I 3«

4.5.2 EHEHIAX CGl ®&H (METHOD=POST) ?

AL POST REARBUM T, A -2 A5 B fAT L3 ng 7
B, XEE—AME urllib. request K& BAH] T

#!/usr/local/bin/python
import urllib.request

# build the query string
gs = "First=Josephine&MI=Q&Last=Public"

# connect and send the server a path

req = urllib.request.urlopen('http://www.some-server.out—there'
'/cgi-bin/some-cgi-script', data=gs)
with req:
msg, hdrs = reqg.read(), reg.info()

HE, BEEE S5 mMEN POST #:4E, EHFFHAMMH urllib.parse.urlencode () Ab3
— N BT, WREAE name=Guy Steele, Jr. fYif:

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

W%
2 urllib-howto 2B Z =71 .
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4.5.3 £/ HTML FREERHTAERER 7
YRATALE Web 22 wiki TIfT 4% 524 i B

4.5.4 E#{ER Python R % X ?

] smtplib BRifEFERIH,
N T — MR Y A2 AR MR ARG o X AN RIE TR SR SMTP HSC F2 4L

import sys, smtplib

fromaddr = input ("From: ")
toaddrs = input ("To: ").split(',")
print ("Enter message, end with ~D:")
msg = "'
while True:

line = sys.stdin.readline ()

if not line:

break

msg += line

# The actual mail send

server = smtplib.SMTP ('localhost')
server.sendmail (fromaddr, toaddrs, msqg)
server.quit ()

7£ Unix 240138 AT AGE A sendmail . sendmail #2771 (60 EAEAN [ RGP A—H, AHHEFE /usr/1ib/
sendmail, HHfEFE /usr/sbin/sendmail, sendmail T} 10 <X ARAG FrfsB. AR R F
hi

import os

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

p = os.popen("¢s -t —-i" % SENDMAIL, "w")

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

p.write ("Subject: test\n")

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

p.write ("some more text\n")

sts = p.close()

if sts != 0:

print ("Sendmail exit status", sts)

4.5.5 socket B connect() FiEEHERHEZE ?

B select FHALEE socket R /0,

BLBG 1k TCP 142 A BHZE, ARV DAKE socket 15 A AEPH ZERI . X FE 4 /RIFT socket . connect () K,
ARG EUR RIS R ORKATRE) 802 IKE]l— MU E . errno $5RISH F# . errno. EINPROGRESS
FORE AR T IS A 52 . ANF R EAE RGORHR MUR R FE, AR TR B IARE R 2R A
NI

PRATPAE ] socket . connect_ex () HiERMEGRA N T . B HRE erro [, ZREATARIA), FRA]TDA

S5 FRIA A socket . connect_ex () -- 0 B errno.EISCONN F/R 4 EL 58 A - B IRt ml DL
socket f&%4; select.select () BB EGIE,

fE): asyncio BIHRAL 7l MM LRI KRR, BTN R A S R MRS, =071
Twisted FRd— T H IR+ & B Qi -
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4.6 HIEE

4.6.1 Python & #IEEEMEOD ?

A1y

FrufE Python i85 T B T RERLAUMAFS 42 165 4l DBM A GDBM . BRILZ AMNAH sqglited bk, ZAviHiit
BT — AN B A TR X R R .

REBRAZBBHRFEHRC 4300 . &R Wi it wiki TR SRBCEZFE .
4.6.2 7t Python fpinfay SERFF X L X SR 7

pickLe PEMEHDL—Fh {86 Y7 2R T A (RIARIKAR B AT IR SO . By
BB 112 20077 ) . JESh shelve FEREHERT (I pickle A1 (2)dbm 5017 4 (E B Python Xt GAGHA M
et

47 BERKF

4.7.1 Python thisH 4 BBEHLE ?
random FRE HEBEHSCHL T REBLACE B3R, L P RIKAER i if

import random
random. random ()

XA AR ] [0, 1) Z [R]H BERLIE SR
R V2 A L T A A, filn:
« randrange (a, b) i&[H] [a, b) RJE] ) —HEZBUEL
e uniform(a, b) [ [a, b) XIAZ [FH)FREL
e normalvariate (mean, sdev) fifIEE (FEHH) 2% R%FE.
A — L R B E R T SN TR,
+ choice () MNAEMITH PREPLERE 1 ITE.
« shuffle (L) RAPIRPATIEIEHE, RIRFHEEHLALITAL.
A Random 2, ARATLARFH LG, HREIEZ AP Sr i LA A iiAs -
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CHAPTER B

¥ RAERNE W e &

5.1 fq[LMfEM C EECIEBCHERND ?

JEf, ERATE C Pl ek, e R S AR R A N B . 7E SRS extending-index HA I
.

REHH g Python 555 26X 4~ 2L

5.2 BLI{ER C++ EEAIEECHEND ?

ey, FPAMH C++ sl C iy ZhAE. 1k Python include SCAFJFIICE extern "C" { ... }, JF1E
Python fifRe g8 1] 1045 BRACZ BT extern "C™ o HAA M A 4225 sl S C++ M ETHEA 2
— MR

5.3 C1R¥E, FxAHMERE"

GiHHOK C Y RAMRS S, AT 2 3.

Cython and its relative Pyrex are compilers that accept a slightly modified form of Python and generate the cor-
responding C code. Cython and Pyrex make it possible to write an extension without having to learn Python’s C
APL

W FRAREE FLAE o 26 Y Fi R FEAE C or C++ library for which no Python @R C 8% C++ JEREE D, 7 PAZ

BB SWIG 45 T H ALK LU (B AR K. STP, CXX Boost mi# Weave 32 i %8¢ C++ i
HUE S AW

59
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5.4 tnfa7E C b ITEE Python {E4q) 7

AT I 48 1 B 5 2 R 3Kl PyRun_SimpleString (), BE#ZBEANFHFH SN THEK
B main_ W _EF SCH AT I AE BB IR [ 0 T FE KA S (BLFE SyntaxError) Hf iR [H
1o QRARARE T Znf 4, W PAfl A PyRun_String(); J§7E Python/pythonrun.c & F
PyRun_SimpleString () M.

5.5 tnfg £ C h3¥HEE Python FRix>K1{H ?

] LAV il — P A 23R B AL PyRun_String () HMAFEETMCA Py_eval_input; EXMHE
R, W HERAE R ] 455 H

5.6 T M Python 35 piZH C BY{H ?

XX SRR A, R 2 tdl, PyTuple_Size () AR [ H K PyTuple_GetItem () A[i&[Al
s BB, XTI R MUY R PyListSize () fl PyList_GetItem().

XFFATH, PyBytes_Size () AR PyBytes_AsStringAndsize () $Rff—HERHME
R B ET . TVERE Python FATERITRENZS, KL C Y strlen () RIHMH.

TR —DRRIRM, HHEEHREAN N NULL, K5 PyBytes_Check (), PyTuple_Check (),
PyList_Check () %%,

A — AT Python X4 11155 )2 4% APL, Sl FriE g g 2 04t —3% 2 Include/abstract.
h TR . B A PySequence_Length (), PySequence_GetItem () XAEAYHE K 51T &
J51) Python JP A BEF 7%, EAMNA AT {5 47 22 HAth A H AP Bl an4LF (PyNumber_Index () 4§) PAK
PyMapping API H {1 & FllfL i) 4555

5.7 tnfafE A Py_BuildValue() BIZEEKERITTA ?

AEPA. WiZ[H PyTuple_Pack () .

5.8 InfaM C iHRAMRIIFZE ?

LA PyObject_CallMethod () RBORIAMIEANMRIERETIE. WS ikt MBI
% Kl py_Buildvalue () B BT AT H AN B 457 iR I 2 40 A

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

A AR B A RS
i) Py_DECREF () b,

BTN R SCPERS R 1) 7 seek” T2 AS L 10, 0 (BGE SUPEXF R R E):

AR ETT IR A ST VR BT R [T iR X

res = PyObject_CallMethod(f, "seek", "(ii)", 10, 0);
if (res == NULL) {
. an exception occurred ...
}
else {
Py_DECREF (res) ;
}
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Rl T PyObject_CallObject () &R MIcdlEh SRR, WM ESEARE, W

RARA0”, B SRR, WSS T HE ST, flr6”.

5.9 tn{ai#zk PyErr_Print() (s{X3TEDZ stdout / stderr B{E{THZE) BY

Saith ?

1& Python fLiGH | B X — X write () HERMER . HIHXTRBES sys. stdout fll sys.stderr,
Y print_error B & FLVFARME RIIHLEI A3 TEMZ G, S AR weite () RN MIMAT

[ .
HEX — R R R R M) 1o, StringTo 2!

>>> import io, sys

>>> gys.stdout = i0.StringIO()

>>> print ('foo')

>>> print ('hello world!")

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

hello world!

SRR & SO R B A XL -

>>> 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 M C el A Python RS RYHRLR ?

ARATPAGE i 0 7 sRAT — R TR S (5

’module = PyImport_ImportModule ("<modulename>") ;

WS RS (BB RAAET sys .modules ), EAPIMLIHH 70
[l sys.modules ["<modulename>"] MHMH. T H AL BRI AAT] 644 238
PRI HAFAE T sys .modules i,

Z AR AT AT I ATy AR T R JE e (RIVBEHe G SRR 44 %)

e

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

P PyObject_SetAttrString () ARHLH AR SR E 2 v DA .

5.9. in{a#Esk PyErr_Print() (FH{ITENF stdout / stderr B{ERAZE) BY%H ?
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5.11 #nfaE Python fhXf$E C ++ JR ?

WRIEREITR, ATARERF 2 T3 FEhi Sy A2 " 9 RS A" STRR AT T 5 ZEABE 2%
T Python iZATI REERUL, C Al Ct+ FEARBA RKIY KB I E ZE—A> C 451 (355F) B AR
Python X 4 (1) S [R]REIE T C+ X 52,

HRC+ [, WSFCIRES, RHikh Lkt ?

5.12 FfEM Setup XHFHMT — &R, Kt 4 make KK ?

LRERRP AL AATAF AR, WERBCAH AT, WA R R . (B AR 2 —LE H Y shell A
ARG, 10 HIXA bug RN, BEARAEREL 2 KT )

5.13 wnfaifiky & ?

¥f GDB SN 4 — RN, B A Al ARETEY A i B W
TERERY . gdbinit SCfFH (BACH) IRmar4:

br _PyImport_LoadDynamicModule

X JmizfT GDB:

$ gdb /local/bin/python

gdb) run myscript.py

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

br myfunction.c:50

continue

5.14 FAAE Linux R4 E9miF—1 Python =i, {BRHER/D—LE3 .
AtA?

KZEZHITEH Python A AN F /usr/lib/python2.x/config/ HF, % H F 5 4%k Python

PR A S

T Red Hat, 4¢3 python-devel RPM DASREUD B2 17 SO
X}F Debian, 1547 apt—-get install python-dev .

5.15 MRS “WATEE" 1 “WATLH"?

A, AER; Python L HAMFREGRAYIT R, TEM AR, (FIAN, @EEAT “if” BRIk, B
B RAFE S =AFAFE15), il MESeR, HA5 AT, SERIZ I — R TEAR S DEH E -
A& Python w1, R DAREN] codeop Bk, IXMIBARH BT a 04T . Bildn, IDLE g 17X 4.

75 C AT IR Y B ] 525 35 2 ] PyRun_InteractiveLoop () (AIRETERMAYEAEH) Ik

Python fiBEas N AL BEN A« L] DA E PyOS_ReadlineFunctionPointer () fgm & H & i
AFE. AXELZIIR, %50 Modules/readline.c fll Parser/myreadline.c .
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5.16 Tk BIRE MLH) g++ fF5 _ builtin_new 8; pure_virtual ?

BEhASINE, g ++ PR, D415 Python, ZE{fiff] g ++ 588 (£ Python Modules Makefile 7
W LINKCC), K4Ey Eaidh (#lan: g++ -shared -o mymodule.so mymodule.o ).

517 GeRRIB— 1 X&R%E, HPPHRHEE C Py, MEAMBFEE
Python ch3cil (flin&E4%) ?

sef, ERTDARNEZ, Bl int , list, dict %,

Boost Python Library (BPL, https://www.boost.org/libs/python/doc/index.html) $2fik T —Fh M C++ AT I ERAE
7720 (RIMARRT ARE ] BPL SRk C++ B ESE) .

5.16. Mk TIkE LAY g++ FFS _ builtin_new = _ pure_virtual ? 63
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CHAPTER O

£ Windows {& F Python 98 REA& &

6.1 {T7E Windows {E % % # (L ;E7T Python £ ?

T A PR B R T A B A . WCRARASH A [ 4R Fot) UTREst, IbiE SRR ENA g 2 AHE)
e ASRRR, IR AT T

BRARR G BB S BB BN, R MR ERAOIF e [ PR 7 Iutad | w475 i\ Windows iy
Lo T, RATPAER A P S omd HCHNLERAELE - (RERZREEIRR L ks R BE R
PIEIRIF 2] Windows [y S8R TIC), Bl ARAGE

’c:\> ‘

TR REAR b, ELRIH T AR HBEZ, IR T RE A2 5 A BB T i S0

’D:\YourName\Projects\Python> ‘

B ER i) BE IS AT e i 8, DA S AR B3 38 B O ) A B . — BURIEE) s b — MBI A, (st Rt
"] PAJEAT Python 23T

YRFFE T, AR Python [E1A 78 % 5 —(EAEE] Python A 3% B R PAGR L. H s iU mEAs,
o H A AL TS, AT R LTS DAEAT AR RE s TR, AR e 2 HE R 08 2 R B AR Y
Python g7

Y, R SRR G AL Gk L py” s E BB R0 TE S . WRARE A BHE— M fr SR 7
MR A 4 py [EHE T return 8 :

C:\Users\YourName> py

R1% . IRIERZE BT T 7 -

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.
>>>

PREREEIE) RS T EEESC] . SR IREEEIA 58 7y i A Python LA SGEA X, E7ESR
RERA TR B M. 52 Python SEIRINTNEEZ —. B AMRITEN R MEAXEAEE R, WLARSRIL
Hifig:
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>>> print ("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

w2 Nt B ARy (8 EU AT o PR s A SR . AR ARG R B) 5K Python $3F , F§FI exit ()
PR ECR AR ctrl @A 2, AMEH N Enter” #EPAIR[H] Windows fiy & 278 FIC.

PRVTREIE S 3 B — R IRThRERIEE , 42 M4 » iR 42X » Python 3.x » Python (w447), BE®
PARE— R P E R >>> JORTI0. WRRER, S EMAERIEY exit () RAEA ctrl-2
FICRIEA; Windows IEFERZAR A oA T —M# [python] iy 4, [EEIRE 1L ELRRARRE I B P .
BAEEMANE py fird COGRED, MARA AKAREY Python [E4f2 fitr . 4iubZH(E) Python ()44 i [}
AR BT3B AE . B IRAY Python [EIAG A st b, Elghm A hello.py, HARMIAQIERTICIER
(¥ H[E) (home directory) o lIEF| Ml BAE), ARERmt & & UL T 1B

C:\Users\YourName>

PIt, BUEARISEBEA oy I EEARES, A py fr M RiE 45 4 Python:

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

6.2 #n{a{E Python [EIATTLL#ATT ?

1E Windows I, #5HE[Y Python 2242 L5 py Bl 44 B — AR 52458 (Python. File) JATBAW , [EIETRZHE
ZRE R R —(E B E A A R T H 2% (D: \Program Files\Python\python.exe "$1" $*), &
JE PABEEIABE AR foo.py” FITE UM i D4 /R F OO AT QSRR 7 22 REIED ] B iy A foo” RATIEIAR,
AN RS2, RIFRZ5 . py Hidh 2 PATHEXT B35 8.

6.3 [[ift(E) Python HEFHEEIE L RAYEFR 7 RERALE ?

JEH; Python 1 Windows F[EEyf3dEmth, (EHM&H LLghisy, [E42 Python ZRARBRIATREM R
(ISR A REEVE) . SRR S N B, Python 7 HAt Windows 4% LRI PAIER TAE, MARLE R &
DLT- A A [R]  BCE

e M1 R AT R 2 0 R ) R A A R L BB R DT ARG . I R R e A 5
TEE ML B E B K B AR R RS BT A JUUEs, &g | AmT R B8 &l . wulEmasRis b
(R AR OIS O, DARE LR B M R e B e BOM ] . 5 McAfee i B (B4 I A A 22 2R A 1 s BLTE )
I, Bl E N ERE .

6.4 0yt Python [FIR[EVETT$1THE ?

2o Ty Python iy A A8 AR S 2 4700 — 2L HIA2 5 ¢ a9 th T AR EWE AT A TR i T R e
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6.5 *.pyd {§ &5 DLL #HEF] ?

SN, pyd BEBERUR dll, EdAg L mE, WRIRE 4 E foo.pyd # DLL, HIJ'EWAZHEAT KX
PyInit_foo (). #EEARAT DA import foo” £5 A Python [Fl7s, Python jf§ €548 & foo.pyd (DA % foo.py.
foo.pyc) , 4N Python $6%|'&, M ErEHITFN PyInit_foo () HMEMIA. VRESE IR .exe B
foo.lib ;B %% (link), [H[EhE €& 3 Windows 23k DLL [W1ETE .

R, foo.pyd [1)18 22 B% X & PYTHONPATH, Ei Windows F A8 28 foo.dll [ RFE A . 4k, foo.pyd
ANTEAFAERN PHEATIRARE, SR AN SRARAG R GG 17— M8 I, HR%Z dl g2 0B, 8%, AR
¥ import foo, foo.pyd Hi2 B, fE DLL Hv, #i45ZPL _ _declspec (dllexport) FEJEIAHEH
WS, fE.pyd W, A ELE ] H RN list (351) i sk

6.6 fn{a4% Python H2 )\ Windows fE |2zt ?

1t Windows Jf IR 20 A Python ELRE A AT AR 20T -

1. 7 AZEH R Python 4Rk R R [ .exe X4, 7 Windows I, Python #4751 J&—> DLL DA AL B
SR G2 DLL b, (X2 1 Je B AT RS A ORI RS0, ) IERRIME, Mizest
3| pythonNN.d11l; BilHE LA C: \Windows\System 1, NN J& Python {45, Flan%L
F733” A3 Python 3.3,

PR AT DA 175 3 W TR AS (7] B9 7 3K 45 2] Python. @ A I 4% (load-time linking) 3 7 B 45 %
pythonNN.1lib, [fiji#47HEEH % (run-time linking) /R 2 H 45 3] pythonNN.d11l, (—fkEfE:
pythonNN.1lib j& pythonNN.d11 A% EM FTEE "import lib”, &= H &r[E)4fi a8 2 BATHE . )

TEAT IR H A5 R KA 7 A5 BE 0 T AR g i A A AT R . AR AR XA 0 ZH (3 ) Win-
dows LoadLibraryEx () # = (routine) 3K #{ A pythonNN.d11l., #% 2= A% 0678 ] Windows
GetProcAddress () I T BUS4EEE, K{#Jf] pythonNN.d11 Hif¥) (HJ[E] Python C API f#))
R ARG R BN Python C APT FE R C A2xUAG, B 42 AT DAGE {38 S FR i i A
74 .

2. QERARRME N SWIG, IR AARE 5 Q8 — AN F 08 45 B 1 B b A1 7 35 T {3t Python Y™ 9 A
B, SWIG K AIRAL B SEBIRANY . S50 IhAREERE BRI .exe SCPEY ) C AU (1) AR
JTila @l —A DLL 3CfF, X il 7 et .

3. SWIG 87— init pRX (M C pExX), HARBER AL A5 B0, AnRpalng 2
B leo, HI# init R €y A4[E initleo(). AR5 F SWIG shadow class (ZEHE]), HI init R €y
initleoc(). & B ALY shadow class FT FH 1)K 22 BiB& 8K Y helper class

PRAT VAR 2 iy C ResURG 4% 2 .exe AR AP 2, IFFIY A6 Ak R U4 2800 import 54 it
Python! (i&/@% “MRIEAGTHA B H S )

4. fMEZ, ARATABEI AN RESCHS , AR S SERE AL 4R 1L Python FL##4R .

#include "python.h"

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

5. Python [1J C API 75 Wi B, W56 MSVC (A # & pythonNN.dIl [l 472848 ) DAY 4228,
T L I e A

@1 352 FILE * SE0TEN 290 MBTEZ ke im o NEER, FoAEAmF
i struct FILE PMREHERS AR . M SCELI A B A ik LUl @ I 2 ) PR AL

[t 2 SWIG 7E[E] void b U EAE 16K 7 (wrapper) I & (F)4E DA R AR A -

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

6.5. *.pyd 427K DLL [ ? 67
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1%, Py_None & —ff[E 4, E&EME M2 0, 15[ pythonNN.dIl [EBf)—fEAHE] _Py_NoneStruct
ERE EoRH . [RIRY, IR ABAE 2 s e B B i & sk, i b A U R

return Py_BuildvValue("");

A ATRERT AGE ] SWIG f) Stypemap fiy4 LA H A TR o, BESRFROR B HRIE W IEAFiE (3R
se—fH5E 2/ SWIG #i T ).

6. i fi] Python shell [FJZ 4 {Rf¥) Windows [ Fil 2t [EJ3s 2 3 — 1) Python B 3484 6 A J&—(E 47 3 7%
LB S SR RE ARSI B B . BTG, R (5 wxPythonWindow class) % 357
—1f [AHE) BERE . MU R E] Python HEES RRAL M. FRTT LA Python 1 i/o T
B[] (redirect) 3| 7] 7 Sl B AT 44, AR R SR 2—{l 414 read() Al write() method [
Python #f4F (YEVRIIEFE LA Pk 56) sRATRA T .

6.7 w0{aIRs LR IR FEY Python [RIGHS ik tab ?

FAQ RN ] tab, H. Python Ja#% 455 PEP 8 HikAE 4zl Python RG] 4 6 254% 5 & /2 Emacs
1) python B FHBE -

AT S T, A tab FISHOR AHE — 2. MSVC e i@ —kk, Hnl DUBSHSAc #E) i
FzsHs: BT A » R0 > Tabs, REEIR [THEE) WS, HF [Tab KON A1 THHERN] 80EE 4,
IR [ A B4

U A tab AR BTSSP s B, HI Python 5] #% IndentationError B{ TabError,
WAL TT ATEAT tabnanny f4H, 7R g H RS

6.8 NI ERPAEL B L THRE keypress ?

B msvert FiAfl. S22 EEHER Windows BT FEMAL. S T M kohit (), @Rz
R BI IR (keyboard hit), VAKX getch (), @%eis U@ UG — 850 HA S

6.9 IN{T#ZFI;& K api-ms-win-crt-runtime-11-1-0.dll g4&:R ?

{3 Windows 8.1 3T FLRCAING, 25 14 K S48 FTATA T 6, WU A f7E Python 3.5 DL 1 FNCA 5 2 357
W, B SRR P R 5% S B E LR ERRRY , S e R A, i Meicrosoft 4% 51
T DAREH B T 81 % C Runtime 505467
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BRERENEE REESE

71 BEIRERENTTE (GUI) i9FE R EE
7.2 Python it GUI E4 ?

Python [AJERIERRAS € 63— Tcl/Tk /N T HAE (widget set) [ {1 m /M 1ET, FRE tkinter. 35 7] fE /22
S (HEE EASFE Python ()R £ B HEHl 81 picA ) AR . BB Tk fRE R (38
JFEAAE ), s 2(F) Tcl/Tk 1 1H . Tcl/Tk 7F macOS. Windows F1 Unix F-& I 2 5¢ 4 7] [E] (portable) 1] .

WARIREA AT 6, 24 HoAh A FHE8E4R . AE python wiki | Al DAHE] — {05 1 £ 1A L4513 S0 11
GUI HEZE I 5.

7.3 Tkinter BRI

7.3.1 a3 §E Tkinter FERIER ?
Mk (freeze) Je—fAREEN M AN TR . FEoRAT Tkinter AR, ) AR A 2 LR HO
o7, DR e R TI9R TR 22 Tel Rl Tk bR =X

5 A AR QL Tel A1 Tk b X i — [E) 88 2% 2 — T M (F] Jr 3, [EVfE 3 47 7 fiff il TCL_LIBRARY Al
TK_LIBRARY FRIEs# #OfCHs )% pR =X

SR B IE M T AR, KR ek R Y Tl A 3 A3 e AR . — 8] R % VR
T.HZ SAM (stand-alone modules, 37840 ), B2 Tix #EFTARAY—HEB4 (https:/tix.sourceforge.net/)

FEAE SAM i [EH 15 [E) R 2 5 Tix, ¥ Python [ Modules/tkappinit.c H1J Tclsam_init () %
PR S RIEny , [EFIEE libtclsam F1 libtksam j# 45 (/RT] Gt € include Tix pRJE) .
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732 BEEOTLUEEFVOBFEIRE Tk EH?

1£ Windows DASMIT-6 FR2 T AR, RERATFEIITH! (B, IRUHEMEBEEIRT V0 2015, Tk
HASR0A Xt ¥ Xt AddInput () (eRXIFI, R E—H B (callback) M, # 1O 7E—1{HA
LEHARLF (file descriptor) _F AT, 3% K= &r4¢ Tk mainloop gIFAY . 52 (E) tkinter-file-handlers .,

7.3.3 HEEERI# (key binding) 7 Tkinter th{gf: [+ ?

—ARSH BRI A2, [ R (event handler) T ASEI45 #1454 bind () method fygEfF, {H
TEFE T AHER SR , w2 et B A

her R, [R5 EIr/ N T REES [ (keyboard focus) |, w27 Th [EIW] SO b B A 45 B
A ER. B, B -ENTH, fRehEgRas (EREHREE; #2[E takefocus #IH) .
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CHAPTER 8

[[EMHE Python # iR EIMER L 7] EREEE

8.1 {+E/& Python?

Python j&—EREAFES . BB A RS R Python JB N5 5 BB RS, EAE—
S e AR B A I AE N AR REE S I LA He s 3 nyont Baas A BRT 6, #I Google.,
FBRT B RUrEE A,

AR ERE S Z B Python BYRIGH, 7T RASE(E Python 15297 154 | B AR ET -

8.2 [[f+F] Python # &4 7EF A 128 £ ?

FARBEBLI S Python REHET, (R TAHANFEAER , A T RE M A R (00
o ALFESL A AR 0 ) BB Ry R LS T Pythons (a5 IS o A 0
WS ELT R T
o R4 = 77 M AT AEVA Python i 25 R EL L4 T Python. SEBEMORERRRER b,
1t GUL BB B A8 A L DA A

o — 3072 4E Windows [ RSP 2045 Python, A% 2388 SO RS T, FoM75:90 HP B Compagq M ik
(MR T B 22 %€ Python, H{SR 1Y) HP i Compaq #3419 &7 B T H AR 25 Python 35 5 Irf ey .

-ﬁ%ﬁ@%wm%ﬁ,%wmﬂﬂﬁ—%meﬁﬁﬁﬁﬁﬁﬁﬁmmm;EH@@E%%%%
[,

8.3 F [ B1TEIBR Python 15 ?

FHEAKE Python 122485 EE .

A NI L E A Python, ARAT HATRSIRBEIRE , EA @I & . Windows fERERAKH, W
il & (Control Panel) 15 /A% FRREAIAR IR 2052 -

7 Python S # i 55 =Ty M RE L E0E , ARl BT ER, Az AU R IR AT . IR RZ
P R AR 2 e T R T A LB EJ: Python,

WA ARG BLAE Python, AHRRRBRE . BRI S AL T AR EEOA TG, HATRRE,
i Python #8257 11 T AAR UM VA IE R AT BRI ERMARL, A REm R AREE 2.

7
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APPENDIX A

>>> HH)3 shell FYTHE Python $&/RFoC. 5 I BEAE B s o AL B 07 sUes AT i AR A 191
o ATDARIR:

o e AR RIS IR . B ICRCR ZeA g A (delimiter, BIANSESR. J5fE9%. E45
SRk =515%) [EIR, sURTERRE —(R$HMids (decorator) 2 4%, Zi AREsUAGIE, H.B)5K shell
HURIYTHREL Python 42/RFJC.

o FZFE# Ellipsis,

2to3 —{H# 34 Python 2.x s TEHEIE) Python 3.x B MGAY THL, & 3 BB KA1 AL ZEHE A
BB 10, T 32 L R AT DS T S 3 T BT B )t

2t03 7E A MEHER X FE DA Lib2to3 Bl A s B3t 7B 1 i A8, 7F Tools/scripts/
2to3. #E2[F] 2to3-reference.

abstract base class (%K) g EEE (XEE ABC) #4t T —MER N ITE, 1F
Elduck-typing (WFRIE]) MG7E. HABSERI AN, B2 hasattr (), HIBEAER A A5
(PR (151N s i 8 A7 5 ¥ (magic method)) . ABC [EJHI[EWEEfY subclass (FHAE)) , B MEIR4K
H % —1{# class (FHE]), HA5A 4% isinstance () K& issubclass () #i; sH2E abc BALRY
[EIHASC 4. Python A5 ¥ 2 [EIE ) ABC, HNERIEEM (F£ collections.abe i) . #F (£
numbers ) . H (FF io B4L) K import FAFZR AL (7F importlib.abe ). &
ATPAE ] abc B4 AT 3 O ABC,

annotation ([EJFE) —HEZSA8L. class BME. pRCAY 2k ml EEOEAH BB O EEE) . FRAELG, &0 FARAE
[Eltype hint (BIERER) .

FEIEA IR (runtime), (S S8 BO EVRE VA BEAF I, (RIS . class JBMEAN R U0 DR, 0%k
FEAETERRA . class FIEKZCAY __annotations_ SF5RE T,

#5 2 [Elvariable annotation. function annotation, PEP 484 F1 PEP 526, =025 &G o BeEIRA .
IR A VR 74 5 A B 8 Y75 2 () annotations-howto
argument (5%8() WFIY R XIRFPLEE LS funcrion (Bimethod ) WIE. 51 8CA WifE:

o B4 7| B (keyword argument): FERRZNTEIY F1, PLFRE)IT (identifier, 4N name=) BHFEIT |3,
B2 DA ** 12 1A dictionary (Fih) [ERUEMELERS 3. B0, 3 F 5 #RZPAT complex ()
L] v ) [ 5 |

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})
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o 15 E 51 ¥ (positional argument): NJe BT 5T B L8 T | BOTHE— {5 B LA E IR
B, A () fEE) * 2 & iierable (PEWCHIFE) PTHOTCHEPER. G0, 3 F S HRLAT
R NCIVATCIE &

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

5| BB s A0 e R B PR [ oS B, B SCILIE R i i AR A R, 5 () calls Bifi . 72
g b, ARAE S AR T AT ARG R — A5 18 HRPAS (i o i [ s 0

A2 EfTEE I parameter (280) H . % RRERAY 7| e 4 3= may £[F], PAK PEP 362,

asynchronous context manager (JEFRIZBRSBIEBIR) —H T PAEH asyne with Bzl d ir REEEEK)
Yk, e EERES _ aenter () fl_aexit__ () method (F¥:) A%k, i PEP 492
FIA.

asynchronous generator (JEFIZBEI:ZS)  — W & [\ {Easynchronous generator iterator (3E[R] 2 E1AE $EEM
) R, BEREREKRG ML asyne def ERMIHFEMR (coroutine function), {HA 124
HT yield #ERX, fEEM RS HL asyne for [FIREMH.

B R ATHEE 3 AR F s — AR R EA g ek 2, (B, AR FRER FEA BERX
% (asynchronous generator iterator), #— ¥ FKJEN HEAREERE, I 2 MHTHE, PAREGEL
.

— M AE[E S EAE 2 R R AT fE 4 await B, DL asynce for fl async with k=,

asynchronous generator iterator (JE[FRIZBE:ZREURCES)  — W Hasynchronous generator (E 7] 25 F 4 #8)
PRI N R

& & —Masynchronous iterator (FEFIEENLEE), BB LA __anext_ () method gIFNY K, &[] {H—
E W% R 14 (awaitable object), %) TAER S E A2 R 88, HEBE N yield
i yield ErEg (R mife )y, Rt BHATRE (O s 8O M E 1Y ry PR . BaE
R FEA BERE LS P __anext_ () EMHF ] EFY A RO IR, & e 5 ki
FREAT. 52 (E PEP 492 1 PEP 525,

asynchronous iterable (ENIZn[[EMCHPE) —HP1:, ERILATE async for PR PRl . 2ZEE
B __aiter_ () method [B|fH—{E asynchronous iterator (FE[EIZENLEE). B PEP 492 5] A,

asynchronous iterator (JEFIZBEMRES) — M E/E __aiter_ () H __anext__ () method [¥ 4 {4.
__anext__ /A [l — flawaitable (W] % f5 ¥ F) . async for & AT Ik [ A B £ 1Y
__anext__ () method FrE[H ] SR, EHEITE 5% stopAsyncIteration fiil4h, Hi PEP
492 5| A

attribute (Ji§tk) —FEEEY A BB AOE, ZE KL REE R M 24 BEi#E A 2 (dotted expression) ()44
gz M. B, WERYMH o 5—REME a, HIEZEIERE o.a #2 1R.
WR—EYE T, BT 4 FAZ H identifiers T & 382 skE)FF (identifier) (/)& M2 A
THERY, BIANfEFH setattr () o BIE BN & M A e 5 50 FH 240 P 5 ORI, 1 2 7 0
getattr () FKEISE.

awaitable (WZEf5PtE) — (T AYE await SEE X Py . ©r A2 —Wcoroutine () |
HE A __await__ () method ¥, %E5%(E PEP 492,

BDFL Benevolent Dictator For Life (#E{"25M 3% ), X4 Guido van Rossum, Python 183 .

binary file (_iERIER) —EAEER BN R Abytes-like objects (BN TCHER P ) 1) file object (REZEME).
TIHERIAREP T DA R (rb ., 'wb' B 'rb+') BIERAEZE. sys.stdin.buffer,
sys.stdout.buffer, PAJ io.BytesIO fl gzip.GzipFile B,
i s(Bliext file (XFRER), Ea—MAEERIRE A st YIHRREREYE.

borrowed reference (f%J]ZM4) £ Python [ C API 1, f& 5| H2H5—Fhxtgal B, %4 mft
HHAFEAZEI . WERXRPE BN B — 2588 B, SR e ] AR ERRTR
W) B 5 —strong reference AR E .
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¥tborrowed reference WENY Py_INCREF () DA E JH# (in-place) ##(FI[Elstrong reference 24 Bk 1L
¥, BRARZYE R RETE I R K A 2 IR i B(E). Py_NewRef () Rz AT IR EESr— 8B

H)strong reference.

bytes-like object (JEfLjCZHH M) —1f 5738 bufferobjects H EEEINE H C-contiguous B R IIYI: . B
AW bytes., bytearray fil array.array ¥, PARHZLE BB memoryview Y. $H
AL TCALER P A ] A S P e ) R A T S R R R AR . AT R AR A
socket (i) #Eik,

AU AT R R PR . (EIRA SR @k Se A RRE) [T sl & e A R A 1 L
PSR G (E W ) Y4 bytearray, PAK bytearray [} memoryview, JHAlff 555 28 ik
il R A TEA AT Y (TMERER A TR ) s S dE bytes, PAM bytes
YA memoryview,

bytecode (fjC4Hf%) Python [ IAHE € 1k 4 22 1M 7 JTCALES , & J2 Python #£37E CPython H 3% &% v i (E)
R R ACALTE L e e AR .pyca‘@%%qﬂ DA — R4 T ] — (A S A s b (]
PAAS ﬁﬁﬁﬁﬁ%i?ﬁﬁﬁ%lumﬁﬂﬁ%) AR [P EE S (intermediate language) | {5([E) i@ T7E—
i viriual machine ([EMERES) L, szEeARs i T BLAE L C AL 3 B A M55 (machine code).
BEHENE, ujlzzﬂﬁ%fi iy I e AN [ ) Python [EJHEA% S8 2 REVERY, A REFEA A AR 1
Python 7 [ R IR 2

(L TCALAS R 212 AT DATE dis BEAHAYERA SO 4 3] o

callable (W[WFIIBITE) —{f callable 5277 DABEVE I, VIR TTRELA K UL A4 — 31 (3
Hargument):

’ callable (argumentl, argument2, ...)

—Aill function BLILIEA fRimethod /2 callable, —BA EHAE __call_ () F¥EM class 22 Bl 21

callable,
callback ([I")  {EE)S | Bohl R ) — B F22 (subroutine) pRxC, & oA AR A L A R [H] B A7

cass (JHE]) — 0 58 7 & E BB . Class B9 7€ 3218 % & 2 & method )€, &L
method 7] PATE class B BB FHEFTHEAE

class variable (RHES80) —fH7E class 38, FLMERZ L RETE class R (LRI ZTE class L)
BiAE T S

coercion ([ENHIERL)  AE30 K Wi A A [ 2405 | g s vE AR b, R B o R S — A ER
k&= (F) (implicit conversion) #F¢. G40, int (3.15) @ FEHEFIE#S 3, HFE 3+4.5 1,
BT HOR A FRE (— int, —{# float), T W5 | B BLE g EIE R BB 2 % 4 6
I, FHRIHLEE1%E TypeError. QUREGEIHIER, Eﬂﬁﬁ)ﬁﬁﬂd%‘l%@l B, e ZA
%Elm; BT IE#IAE (normalize) [EVFH [ AR, BIAN, %A £loat (3)+4.5 MiAREHE 3+4.5.

complex number ([E1%) — A3 HH AR SR, Eﬁt}@?ﬁ%&?%ﬁ@%ﬁ%ﬂ?~ﬁl§‘%ﬁ%ﬂ~

ARz A F#u2EEEa (-1 frrR) e, REEFEER Rl i, £T

e (E] 5. Python [EV 1 HEIMY 1%, ERMEE MR RIS [ERa gz

B 3 PewES, BN 3+17 . EEH math BUAE THASEO0 N RES, #50H cnath B4,

i%g§m~ﬁ%ﬁﬁ?ﬁﬁ‘é’“%@%mﬁ IARAREE 2R E M TR, IRERT-RERE 2 VR nl A%
Hb 2 A

context manager (T§BEEPRAS) —fH ol DA with BRIA B AT BB Y 08, T2 %M E %
__enter_ () Ffl__exit__ () method 3. 35 2[E PEP 343,

context variable ({%Biss) W8, HAEW AR LN XAy S ImA A . 880 AT 4% I
fi#i 71 (Thread-Local Storage), fEH:", —{fs¥ER AT T B R A A EMME. SR, B
TEE e, @ﬁﬁ%ﬂlﬂ_fﬁé'@ﬁz{@rif*, Wﬁf*ﬁ”%ﬁlﬂ’]i%ﬂh_7 ETIﬁB’JHIEHbHﬁ%

concurrent asynchronous tas 5 BB #H2([F] contextvars.,
t asynch task) 1, EREEUIRERBE. 521 text

contiguous (BHAN) UNF—H4EH W 2 C-contiguous & Fortran contiguous, R’ € fE) g1 [E) 28
#H1 . FE4fE (zero-dimensional) [ 4% 18 [ 4R/ C A Fortran contiguous ., 7F—#i: (one-dimensional) [§%1)
T H W EAE RO RS T A A b HES ), L ZR G NE T R A 2 B AR IE R . 7E 2 419 (multidimensional)
C-contiguous i v, HEp EHE 70k E) 735 4RI H IR, et — M RG b et 28, 7&
Fortran contiguous [#i41 51, 55—{Z 5| 8 bt .
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coroutine ([fift) [fiF2 2 fIFes (subroutine) [y — M EEIRE S TE . Rl 2R A I A ey ] i e A E)
P73 —(ERE B DIR . AR T DATE R 2 AR IR e W Bt AL R . B MAEEIA async
def BRIARB M. i 2[E PEP 492,

coroutine function (WFEif) —MEEEicoroutine (THAE) R . — AR EEDA asyne def
A oes, EfEErfd await. async for Ml async with BT . 15 4R#T H PEP
492 5| A,

CPython Python 23 3E & MITEHEE /E (canonical implementation), #%$fi{E python.org |-, [CPython] &
TEATFEAE L ZERF T AT, DA IC B R B B B F W ELAE, 191401 Jython 5§ IronPython,

decorator (BffigN) —MER, B EES MR, BHETGHH ewrapper 5, PEME—ER
54 (function transformation), ZEAfELIHH A& classmethod () fl staticmethod (),

Fetiian ik FUZRRRRE . DA W ek o FRAERR SR 2 SR

def f (arg):
f = staticmethod (f)

@staticmethod
def f (arqg):

Class WLAFAERH A MMES, (EAEIREIIARE . BREEMZ N ELEE, w2 ERUEFM class
SE SIS

descriptor (#iiB%) (EATEFRT _get (). _set () B __delete () method F¥{f. H—
1 class B VL2 — AR, R R TE S B A R R 5t . %, M ab KREUE.
e B EISR B B RS, & 7E a (1) class FIUR AR A RRE) b (4 1F, (HANE b 2R, 1
HHE HE R A2 method €y . SRS FLARE A FLAE Python fYRASE, HWEITME#£LT)
BEny T, SHThAEmEIEE . method. J&VE (property). class method. [EJfE method, DA 3% super
class (SCHIE]) 192 M.

B M A 2% method B 2 &I, w52 (E] descriptors B A #H (I 5 H «

dictionary (‘y2Mlt) 1 B W [%1) (associative array), (T2 0 S8 € g i 21 (H . 58 o] AR AT A5
__hash__ () #1__eq__ () method [}J¥{4:. FE Perl gt FREIZEE] (hash).

dictionary comprehension (‘pUi&syisy) BB VA, AR @ T ER YR 2 seR
T, EH AR FHME 1, results = {n: n ** 2 for n in range (10)} &
A — (i, B T n MEE n »* 2, 72([E comprehensions.,

dictionary view (F2MLE#l) 7 dict.keys (). dict.values () M dict.items () [E{EHY 0
B8l MR at T R I EH B AR, B RN I SR, R € S s s s
B, A REH I AR E) e ey list (HR%1)), ZHH 1ist (dictview) . FHZ[E dict-views.

docstring (I Hy)  —fH¥E class. R EBAL P, VRIS — MG BN FE SR, R EEEN
WATHRE G 2, (e G asial, EWO AT class. pRaRERALNY _ doc_ EIEH. H
JAEIRA -8R ] DA (E)4 (introspection) ZE[EVEF ,  [R It & Je 94 A ETRH SCHA-A7 RO HE L B

duck-typing (M5 7MIE]) —ERAEAXRFEM, EAEHEBEE EY O BERE S © 2w HA EikE
AT B Z (42, method Bk J& 4 € B AL gl Pl sl . (TR e Bl Ak g — WG 1 if
HuEskg—EE 1, KEE—E2—EET1. ) HEEREA RS ERE, HoRami
WG EE 2 TE R X (polymorphic substitution) AT 885 . W6 T ZUEZRA A type () 2K
isinstance () HEATHEIE. ((HEHE, WFREIN AR 6 248 K 38 (E] (abstract base class) A
Fe.) R, Bl GEM hasattr () JE, SU2EAFP BT .

EAFP Easier to ask for forgiveness than permission. (55 >R B LFERF AL ) B LAY Python 4§
JEHS e B R SR B R A, (B % A S A R R P 50 41 o 38 R (B Lt s
HEF O RIFAET LW try fl except PR, B L2 HMEET (Fln C) & WALBYL &%
e T ¥ 1

expression (FEFIX) B DAREREAGERR(ERFEE . EA)EE, —MER Gt . 48, BT
B, Al pR Py S B OT R B A, TS LT RE R . B2 HARE AR
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52, [AEFTA ) Python 555 MG H G ER X . BANE —Lstatement (BEAR) ANEERLH VL,
BN while. BR{H (assignment) #3 2 BA, WA A,

extension module (#EFEEi4) MDA C 5 C++ S B (WAL, ‘B A Python 1) C API ACEEAZ. 0 K (i H &
AT HE) .

f-string (f2p) DA £ 8 'Fr [ERIB0 PR SO EBREE [f 78], R 78 SO 4
2. ([ PEP 498,

file object (REWik) — 0 38 i J] 3% 3% B 7% 22 & iy (file-oriented) API (1] read () B{ write () %
method) HCHEEAE G G 1F. IRIERSEW o i X, & BEE 0 58 2 B R 22k
& HAWBAL ) A7 SRR (FIanERMES A / i . SOt BEI 4 W, socket (i) . B[
(pipe) %) MYFFHL. HERWHBRREI 2848 £ 41 (file-like object) B % 37 (stream).
HIE L, A=MAERY M R =& 5048 5% B =& A48 ST % . BEMINAHAE o
W E SR . BRI 52 open () M.

file-like object (KIKERWINE) file object (FEZEWIF) WIFFET .

filesystem encoding and error handler (K§Z & MUSFEESOEPIFX)  Python JIT i I it — i &5 i 1 45
IR, SRS BEE R FIIALICAL, DAL Unicode i 23 R %t

T % R S A A ZE PR B RE TR A FIr g /it 128 BN TeA . WA R R S AN v E R L bR es, HI
API {0 &5|%f UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () I A HAEL
A 8 2R 00 A A R £k B P R 2

filesystem encoding and error handler (¥ 25 & &% % 1% Tl 88 52 g ¥ 08 =) &5 /£ Python [F) &) I 1h
PyConfig_Read () PRI KRALE: #&[F filesystem_encoding, DA PyConfig [ E
filesystem_errors,

#t % (Ellocale encoding (@IS 4HE) .
finder (SHBi%) —MWYE, & EREIELEY import (A F K loader (WALE) .

¢ Python 3.3 §1&, A WTEHAIA SRS 1 UIAAE F 48 22 (meta path finder) € §i[f] sys .meta_path,
Wis4 1878 B F 4 2 (path entry finder) € {fiff] sys.path_hooks.,

%2 [F] PEP 302, PEP 420 1 PEP 451 DL T Z 401 .
floor division (1) FHUEEERTE) 1) N AR & 5 B B BUW BB R L. 1) U BRE R E R T2

/). Bm, AR 1L /7 4 WEHEASRE 2, H float (JRERED) ERIEIIRIMER 2,75 RE. @
HE, (-11) // 4pEERRE -3, HER -2.75 #ié T EEA4E 5. #H2([E PEP 238,

function (P:X) —HEABRKBIAX, EREEEMEE EE L, SR AgEIES MK LM &, &
Se | oAl (A eR A BRI AT . s 2 Eparameter (Z280) . method (J735), PAM function &
i .

function annotation (pRsXEIRE)  pE 2 88k B EAE ) — W annotation ([EIFE) .

ek BE R R 2 [ElR o g, e AT @S2 W int 5180, ElgH @ int [
H{E:

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

bR U EREAYREVATE function FEEiA REANERE .
i 2 Evariable annotation fl PEP 484, %A HINGEMHTA. BRERRAEEEIE, B2

annotations-howto,

_ future__ future Az from _ future_ import <feature>, €45/~ &niEae{di AP LLAE Python
KB BEA UAS A BV ) REE Bk RE SR, RS pi B4 1M future_ ARAHIFIE T
feature (Fh#%) WIRERIME. it import PARIAH FS A BORAE, AR DAE W— R BT B e (TR 1
WHCHE R RES T, AR EESE (SREs) mETESATEE:

H
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>>> import _ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (hi¥elu) FrCIERECARTERLEE A RE, AFHBERAYERE. Python $AThiIR ML, 2
12 MG (reference counting), DA K — 1 AE[E g I A B 2 HEJG B (reference cycle) ()G EE 735 1]
2% (cyclic garbage collector) 2&5¢ i B [mlUscas o] DA gc #R4H S 9

generator ([EI/E23Y) — & [l Hgeneraror iterator ([EVERSEIRES) K. BHEERSG —MHIEF K EX,
HARZEES T yield #EX, fBEE—RINOME, SLEEN R for FIE, SUZPAnext ()
B, BRI i — R
TE R ARTRE S ARF R —EE g R, (AR, e RnB e SERE. B—H%
FEMEERNERERE, IS B mE, DB S,

generator iterator ([EVEZSEMRES) — MW dgenerator ([F1AERE) R FTESI ML,
B yield iP5 Ry, [ERCANIEMATIRE (G35 s SO M E P iy uy BOAR) . %(E
i)%iﬁ%%[ﬁlfﬁﬂ%%, EERAT Iy B RAT (BB LE AR VR IRy E T B A 1 bR A BT A
[f]) o

generator expression ([F/EZNEHIA) — @G RIEEIRS0ET . ©ERRG MEFNERL, %
i for 74, e s TR, B DA KB 1f A s AER e
()M ok B E A 22

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

generic function (ZIpAR) M 2R XARY R, % G A R g B EE A ) E R . I
Y S0 o] OB 2 0 P WORARR £ 1, @ el E I8 3903 (dispatch algorithm) 2(ETE

a5 2 [Flsingle dispatch (B—3F) #i3ER&H . functools.singledispatch () ffi#ef PEP
443,

generic type ({ZZRIM[E]) —fHREEIDE2 MAk (parameterized) fnype (ZUE); MR —M A4AE, B2
list fil dict. ERMAREER=RER.

52z 2E 4 BE. PEP 483, PEP 484, PEP 585 il t yping 164,
GIL 3#52:(Flglobal interpreter lock (410 H.3258484) .

global interpreter lock (A FLFEATH) CPython B4R Ir (0 WA H], FH DARE PR AR G — R T 45
RESLTT Python [{bytecode ({7 CALMS) . MY (EIGEYERME, 1dict) HEjH
HEGEIf T (concurrent access) (/@ F, BT AT A /b CPython AU EIE . SHEREMH B SRy, &l
B A S MEIZ 3744 (multi-threaded), {HACE 2 Sk b 22 P AR O AR REEIRR AL —GHB
2471 (parallelism)

SRIM, AU Femial, Mm@ EEmse st =0, Mt e A T 4 o () S 5 R 4
(computationally intensive) FfT35HE, R DASEIG GIL. H4h, 7EghfT VO K, GIL 422 Erylifiis: .

R S THERRGIATAE ] AR (A S AR A 8 e L R B S ) A% IR AR
oy, FEFE— ) R E T, ke era rBsk. —BRE, FEaiE Maser e, el
PR ERMERT 2, MR O ) A A A

hash-based pyc (FEEZREY) pye) — G TTALES (bytecode) W 7AR , & FH AREME T AN & 38 ME S AR i 52
IR G MUREH] , ACHE E HoA 3tk . 55 2(E) pyc-invalidation.,

hashable (W[#E[EIRY) WR — WY A — LM, ZEEEEGEY PR WS (BFE M
__hash__ () method) , HFJEHAY ¢ EAHLE (BEHEE—M __eq () method) , HEE
T B, s RER S 2 M T R E, M E A A R A R ENE .

A HEEINE (hashability) f—{EP 1Al JIF: dictionary (F°4i) Y8R set (S£6) RKE, HEELE
T R H TR T AR E M

KZ W) Python A 5 [ (F4R2 Al BEEIRY s Als# i 2sgs (B4 list 5 dictionary) [FEIARNE; WiA
A2 e (5100 tuple (JCAHL) Al frozenset) , WA HEMAICEZ A EENY, ©MA & A 2] 3
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[Elry. AP EH#H B E class E’JEWH B3 S e iy e T (B e () bTFﬁfEffH HERR IRFAR
RAMER (BRAFEMEECHR), meMpEEN 204 3 EMr 1d(

IDLE Python [} Integrated Development and Learning Environment ( #%4 %5 Hil &2 ?é'% ), idle —fHEA
1) AR A LR AR IR BT, BRI Python AYEEMESEATRCA — 2 g A it .

immutable (Anf88¥flk) —FEHEAEEERPI0F. A EY OGS . 58RI wple (JTAL) . BEW
PR N REREC S o AR — (R A P Rt A, SULb R S, — R . B e R e i
[EMERHTy, PHEEZMAE, B0 dictionary (FHL) rl—{HEE.

import path (REAMETE) —MQE (Skesea 8 ) WEIE, MARLEN Bt 2 FE import LA, E¥iparh
based finder (FENSERIT gy ) BN E . 7F import ][, B EFFEEZKE sys.
path, {H¥A & (subpackage) M5, BEWWREZKHLEMM __path_ .

importing (FEA) —ffiffE. —EBIALH ) Python RexURE AT DAZE IS I AR, W5 —MBAL 1) Python

FEAHE A -
importer (FEAZ) —MREESHLBMABMYIE; EWER finder (Fgds) Widloader (BALR) P
.

interactive (7[Bhi¥)) Python A7 —{i F.EI X E s, AE SRR AT LAZE LR (1 50 7 ST B\ PROA A
A, SLEATEMEI HAE R EMmEE R . HEES) python, ANFFEALM5I# (Al GRS (IR
FEHKIY TR E) E%iﬁﬂﬁfﬁ‘ﬁ*ﬁﬁﬁfﬁéﬁiﬁ%ﬂ@é@EIF%‘j(ﬂ‘]???i (Ffwef: help(X))

interpreted (Pi%M%) Python & ff & &G, SRS, ANRiE M T REA L, WEE
fr AL (bytecode) Hifan ATAE. BN E‘ 11“71‘ F] DAEAZHGELT, AT WA T S — R
7R, SREFWATE .. HiE sl o oA Fam b / R, NMRemmi=Esd
EITI5H08 . g2 Einteractive (HEIHY) .

interpreter shutdown (FiFEgsBP) 7 Python EREAVGEKBIPARE, & &t A —(HFRIRRF B, FEHE
L{i’f%ﬁiﬂfﬁﬁ@ﬂﬁmgﬁ B AR AR D 4% T B S (B 4 M . B B 2 RIP Y3 3R eDle %5 (garbage
collector), & REEIMBEEME % A @R =0 (destructor) 58 552 A 1) [ 1 (weakref callback), [FI3
ﬁ,ﬂéqjﬂ’ﬁazﬁﬁ% AE B P B Bl A TR RE RS B B A RE B4, TE) S e 6l e AN A 1
T CF R 2 bR 2 AR A Bl 2 e i )

EEG P E2ER, & __main_ BUHBEPOEFTHEIA T AHATIE

iterable (WIECHIPE)  —MEREIE— Y[l — AP B P o TR P A 155 B A 1 51 24 )
(1842 1ist. str Ml tuple) AIFLARFEHIAIE], 22 dict . 48 £ 41+, U\ZU T E FR A class
Y, HEIRL class 5 _ iter_ () method BY 2 B {ESequence (J¥4) #EEZM _ _getitem__ ()
method, #%#){45k2 AT EIR P14

AERY R R for AR 2 HMFEZE—MFHIH)Y (zip O« map () ...). BT EIAY
PAEE S MR A EE KR iter () B, e R E—HER L. lﬂ:.ﬁ%ﬁ@ﬂﬂﬁ"ﬁlﬁ
—#H{EIEA T (one pass) JES . (M FHEICARRE, WHEA—EZIPN iter () B HITERERZY
fF. for BUAX G HBHIEIRESESF, Baar— YR AR a2 528, H R 0 4
HZEUEs . BigzElierator (EURES). sequence (JEH) Flgenerator ([E)E#E),

iterator ([EMCZY) —MWFERERRNYE. EEHPEEREEN __next_ () method (2T EIE
KN next () ) ERFREERNR P AISIEE - & AT R, 154 stopIteration
Bilsh. sEiE, ZEMCZIYEC AT, M3 HE _ next_ () method [if—2 Ny, #F €
KRG % stopIteration, [EIRERNZEA M __iter_ () method, & mHEMCEMIFAE,
BT PARE M E R 2 B 2 v [EM 4 HTU\ﬁHﬁAkﬁﬁpﬂﬂ,ﬁ\ﬂﬁﬁﬁ%{ﬁlﬁlﬁ‘ﬁ%/ﬁo — 1t BF B 151
Ah, B ZmE (multiple iteration passes) [JFEZUHE. —HAAMYIF (B2 1ist) FER RS
BEEL iter () KNEFE for [EIE P TRE, #8EEE —MammER. fHERZEER
il (%J&lﬁ) e, Sl — B EC i HE e . e SR ER s, LA
ARG — 1 = MQ%

£ typeiter 3R] AFR 2 B £ E.
CPython F{:4ffii: CPython [FIAZIGH I —bas @igdr [ERIMAER __iter O EHEH
5E o

key function (X)) § KX ()7 B3 (collation function) /& W] BFEAY (callable) KX, & € [l H—

18 F A HERF (sorting) B %€ [ (ordering) [{H. B4, locale.strxfrm () Bl FARIEIAE i 7 fif [ ok
e HEF I B HE 8
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Python HiyiF 2 T A, #8He3Z DAGE ek A il T 2 e B4 8 7 X e B E4E min () L max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest ()
Fl itertools.groupby ().

H YA DA, R RS, Bl4N, str.lower () method ] PAVEEIAS 43 K/INES HEFF Y 88 oFi
Ko B, — AR WA lambda R PEE, Hla0 lambda r: (r[0], r[2]). 54b,
operator BAHFRAL T = 188 bR = BERE R X (constructor): attrgetter (). itemgetter ()
methodcaller (). BERMUNA]EE ST Al AR pR B, w2 E T HET .

keyword argument ([t o18) #H2Eargument (5135).

lambda [ B -—expression (GEE ) FraHL B —H B 4 fTEIE R, (inline function), 5% oK =X HE T N ISR A
#£57 lambda FHFCHEEYES2 lambda [parameters]: expression

LBYL Look before you leap. (= JHMI{217.) M i % @ /e MEA TP s gl 1, W RE R e M
F. EHEMEEAFP Jrx0E R, HENRFARGATZE 1 f BUAXIAFE.

2T aEEES T, LBYL a7 [ =B Al [#%47] Z 51 A T #EWE: (race condition) i
JaBE . FIINPA T AESCHE if key in mapping: return mappinglkey], WA —{E# 7457
W2 ARMEAEE IR Z W, 1€ mapping HRERR T key, HIEZARAAGRE € %L l_ﬁl [ W] DA 85 (lock)
o ] EAFP & fi =X fRlE

locale encoding ([sJ%&4fl) #E Unix |, & /2 LC_CTYPE [B 3% E W 4 5. = A locale.
setlocale(locale.LC_CTYPE, new_locale) KiiE.

1r Windows |, B2 ANSIfUAEE (code page, fllll cpl252),
locale.getpreferredencoding (False) A DA AREUAE: 5 3k 4 Al .

Python fifi Jf] filesystem encoding and error handler (F%¢ 22 4% AL 5= K =) 7 Unicode fi %44
RN TCAHAR 222 2 K T ()

list (:351) —fH Python [El@d¥sequence (J¥51). [EMFEIA TR list, B HEHLIHALRE S P i —1
(51 (array) TN — B84 51 (linked list), HEFFBOTEM Hj“ 2 O(1).

list comprehension (H3FI&EAESY) 7 AR B 311 - 9] Fh i B sl oo &=, (B 4% SR DA —1

list [EEL A B vk, result = ['{:#04x}'.format (x) for x in range (256) if x %

== 0] GBI list, HAas 05 255 @EE, Fra@es /S0 8 (0x.). if 74
SEEEEEERY . AR E, M range (256) PITA TR G IERL.

loader (EAZ) —MHAEEHAMANYIE. B0 ER—HAE 1oad module () ) method (J5).
WASE T LW finder (FA8E) . W2 A 7#H2E PEP 302, EEJ};T/\abvtmctbave class (% HE
JEHEE]), #%2[F importlib.abce.Loader,

magic method (BEHT 1))  special method (FEp5kI5E) B—E3FEER R .

mapping (¥HW) —FEERY M, B XIREEEN AR, HAEE/E abstract base classes (15 &K
[F]) #, Mapping 8{ MutableMapping fif & & 1) method. #iffJ$% dict., collections.
defaultdict. collections.OrderedDict il collections.Counter,

meta path finder (713%1 ﬁiﬁ ) —FELKHEE sys.meta_path i [B{EP finder (F458%). JTLEEKE S
AR ELpA 42 58 B 34 %% (path entry finder) FHE{EZAE

A A TC RS AR %*ﬁ%ﬁﬁ{/ﬁé’ﬂ method, FE2[F] importlib.abc.MetaPathFinder.,

metaclass (JCJE]) —7& class [ class, Class EZ5BFe &7 —1{f class 4%, —1f class dictionary (¢
B, AJ—1H base class (£JEHHE]) 9513 . Metaclass £ 3545 3238 =15 |4, [FId73% class. KEZ#L
E’J%#Fli%; R RE S et — A B /. Python AYRE JEAE A fEEIE ST H 5T metaclass.
FE I B R AT ZUTH, (HRHETERF, metaclass 7] ARALEIR HAFERMRE 2. E1M
E%E }3’\‘;;.)% PEFFE. st c etk BE . BRI (singleton), PAKFFZ

H T 7

T £ %A DAFE metaclasses Z5 i 1R F) .

method (J5jik) —{BI7E class A BEV4: 5w 3610 i3 . W14 method FEEVH class 5l — M8 B PE g ey, HI
EA R B S S — W argument (5190 (M5 BEBHHMEE se1f). 552 E funcrion
(BR=) Finested scope (EMRAE FHIEL) -
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method resolution order (JAfENTIDY)  J7iEMRATIE) T RAEAT I A P AE, base class (F:IEHT
[E]) BTy, BIRSS 2.3 24, Python LRI 6 IR EEME, 552 Python 2.3 il
I7 SRR o

module (Bill) —f##5{F Python R A 4% B (organizational unit) Fy#) 4. HEAHA — 1 Gy 4 25 A,
B GEER Python ¥y, BALERE Himporting (A, YA S Python.
58 Fpackage (£45).

module spec (B#IBIRE) A= H, B HREAMSLN import FHEH & . /& importlib.
machinery.ModuleSpec [—1{HE M.

MRO 352 [Elmethod resolution order (J5 ARMTIEIF ) o

mutable)(ﬁj‘ﬁ%ﬁ:) AR A B ME, (EAERFE MY 1d O o 32 Eimmuable (A5
)

named tuple (Fif#7C41) #7ak [named tuple (Fff447CH) | 2451 tuple RIILATREIEY class, HE M
A 5] (indexable) TLF L AT AN 4% B HEAAFI . i SEZETE class 0 H] DA HABAYRF -

A UE)# A ([ESE named tuple, U35 time.localtime () fil os.stat () AMEFE. B—FHT

B sys.float_info:

>>> sys.float_info[l] # Iindexed access
1024

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

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

True

45 %% named tuple SZEIZEAE] (1 E6). 50%, —1# named tuple 457 DA —fi IE R class & 362K
sy, HEL% class 2K H tuple, HEFR T MIAMAL (named field) RIT] . 8% class A] AT T
4ier AT DAE H T kR =X (factory function) collections .namedtuple () AL, BFH it
T —LLEESME) method, 15 4% method W] BB 2 7E T i [EJ2 1) named tuple H1, EEFKE

namespace (M%)  SEPIEAARHY . G4 2 PA dictionary (ML) BEE/E. AR, 4
) KR g 25, TEY R (76 method ) g SR A& 25 . 4% 25 FTE fr By 1k v 44
g, AT, B, Kl builtins.open fll os.open () @i T M1 4 25 [ AR
IR i 4 2 TS E A w20 IR A A A B — M R X, 2R o vl s e M T b . 1
4, B4 random.seed () B{ itertools.islice () BifEHIE R, B2 ENEH random
Ml itertools BIAHAEEAE.

namespace package (@ #2%M4EfF) —fH PEP 420 package (£14F), EHAEMELETE {4 (subpackage) [
—{AA . s HEM A REEA ERRRE, W HABAREE MR G RR —Wregular package (IE
HEM), AEeMDEs __init_ .py SRR,

FtizElmodule (F4) .

nested scope (HUIRTEII) REIEIZ: B AN 5% (enclosing definition) A S BT RE Iy . S0I2RIE], —1ip
K MARAE S — MR e s, WEERE2 Mg M. @i, EHREET, &
RATE RIS PP 2 T S P o [t S A BT A (R A Pl U R A TRV, 4
Ik U TE A 4 a5 U BT A . nonlocal AFFESNEMEMIEHEITE A

new-style class (Wi AKIE) — M4, ©RIGHAEIA K class Y 04FFT 6 Y class . 7851
Python fitA<rr, HAG B class 74 GEff ] Python B, ZHkITIEE, B2 __slots__ . ks
(descriptor). J& 'k (property). __getattribute_ (). class method (¥H[EI}3%) Fil static method ([E]

eII5) -
object (¥fl) HATKRE (J@PEs{E) KouEseiifrE] (method) MMEMIERL. BRI MTnew-style class
(B E)) A4 base class. (FEIRAHED) .

package (££fF) —Fh ol & T H g0 )5 M AL & T 19 Python module. MFiAR B, Wa2HEAF
__path__ J&EERY Python 5.

Wt Flregular package (IEFIEAE) Hinamespace package (4423 BEME) .
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parameter (%) Frfunction (PRZ) B method EZEH I —{F v 44 B % (named entity), B F5PH% K=\ HE
EE 20— argument (513%), sy R 2G| 8. A A LEAR T 2 8

o positional-or-keyword (VBB BHEET) 5] A48 45 5 iR VR R 48 5 5| Spl R
8. BRSEWITESHAL, BWPA TR foo 1 bar:

’def func (foo, bar=None): ... ‘

« positional-only (PEFRAIEL) : H5I]—8 HAEH IO ERpR (A 5 | . TEpR=UE S 2 3R
W/ FI0, W ATERZ P OCHT A E SR A E 28, BIUILAR Y posonlyl FI posonly2 :

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

o keyword-only (FERREASHET): 50— L AEARRSEZ iR b5 | 8. 7Em e 2 &,
£ Zr — BT B BB 51 B 2 B (var-positional parameter) B2 B4l * 9T, SR AEHABR H &
HRIEREBET 28, FIILTH kw_onlyl F1 kw_only2:

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

« var-positional ({EREHEAIE) : 89 —HRELMER AR L i E5 3 (TEC B2 2
EZHUEMIOIET | M2 AN . BRSO ERE 2 WA E L~ AGERR, Bl

args:

def func(*args, **kwargs): ...

o var-keyword ({EREBUEBIGT ) feH ORI B EE BET S 8 (FFC 82
E@gfﬂ%ﬁﬁ%?%lﬁi{z&b)o BHZHEEEREHLSEAREE N~ e, Bilan b
B kwargs .

ST PAFE IS | B R E A B TR, AT DAE)— S8 1) 5 | S o TR
7wt 2 BV w8 F Wargument (5180 %H. % ABEP 5] #fe 4 #= Moy 2[F], inspect.
Parameter class. function Z i, DAK PEP 362,

path entry (PEFS3EH ) FEimport path (BEABAR) HH—EALE, Wipath based finder (FEABEAR R A%
) G2 E AR import [YARAH .

path entry finder (PEFSIHH =-5%S) #¢ sys.path_hooks F Ay — 1 0] B 0 4 {4 (callable) (7 R —
i path entry hook) Jf [ {HLf—FE finder , "BEHNIE AR PA—Epath entryiE (V540 .
BT IR AR TH H A Y EAE ) method, 352 ([F) importlib.abe.PathEntryFinder,

path entry hook (J%f%IHH(E]) 7£ sys.path_hook 53— Al RERY 414 (callable), #5158 Q]
TE—{BFE Bpath entry " FIAEA , HI & Bl E-— @ parh entry finder (FSIEH AR o

path based finder (FLREEFEMITGZY) THRRAYUIEIE S48 2 (meta path finder) Z—, B &r{E—{#import
path 1 FL .

path-like object (M fEHITE) —(HFEREEARAKBKEHYM. FREY T DR —HF R str
i bytes P, i@ —MEIE os.PathLike WHEMYIIF. HERIFIY os. fspath () Kz, —1H
%18 os.PathLike W E MY ABEIE(EIE str 5 bytes R AFIKLL; 1M os. fsdecode ()
I os.fsencode () HIAMET] AT str J bytes B&EHE. 1 PEP 519 ] A,

PEP Python Enhancement Proposal (Python 3¥4[E14222), PEP & —3aksHEIR 0, B #EE] Python #HEEE
AR, sE AR Python i —{f Fr DI RE sk s D REMOAL P I FR % . PEP JER% B (IL i 10 B T &
DA B D) RE G TE 1 S5
PEP W7EAE H Y, 22 E B ThRE R 5. AL R o BRI 0 B R i = e, AREAA
Python % HERERYFOE, 5 el Ay M Hl . PEP A/ B e st B sk Fre B 5
B

#H2([F PEP 1,

portion (34y) 7EM —HEH—AMEE (WATREREFAE— M zip ), BEEREE —MHS
{2 (namespace package) A4 FTE Rk, 1I[A PEP 420 J#)5E 5.

K

]
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positional argument (¥ 5[5 #FH2Eargument (5]4%).,

provisional APT ('¥if7 API) 17 API j245, FEAE k= )sif ) 2 A 2Pk (backwards compatibility) £ 5
OB HERR Y APL. BESR AT, HEEMREUREE N, B EER A ER T,
EARAZ OB N BREELE, W ieg BB mEAHAN ST (LR aEERE N m). S
s EN s[4 —— G API %EZ,%P@)\ZFJTJ%%%H‘Jﬁiﬁﬂiﬂﬁﬁ%ﬁ%@%, BMA e,

RIS AT APL, [8)48 A A2 A0 88 0t it ) [ t8 MR )y 38 ) — 30 ML A ol 8 B A 1 1
5% G T T REFR H — MW I AR 2R O AR E T £
T 8 200 R el A A R = B B IR T AN i A, T S R A (R 1 I T 25 B A R B R Bk
i 2[F PEP 411 T 8 2 404
provisional package (¥[f7E4t) #E&Eprovisional API (4T API).

Python 3000 Python 3.x R ¥ A ERE (RACARTAITER), BREE 3 A m 2 e EE AR, ) ol
PAKEESE) [Py3k].

Pythonic (Python JaU%IY)) —fEAEVES—BAEAS, M T Python 555 &l RIE MIRE, WA M
P HAWFE S RIS AR E A ERE . Bil4n, Python Hig Rpg—MHEME MY, 2 —M for B
W, ST ER Y T A e R AT ERE . Fr2 iSRRG SRS, FTAANAE
Python [¥) A5 IRe & it i — R B m e AR A5

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

HIBZN, DA IERERER . BAA Python JEl# :

for piece in food:
print (piece)

qualified name (K@ #fE) —0 [Zo AR, BHEURKE — AL S E0E I 3] 24l b E =1
class. pRzUEE method [ [H4E 1, @ PEP 3155 @SR, BHNEE KU class 5, FRE 4 7
SH ) {444 R AR ] -

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

>>> C._ qualname_

IC’

>>> C.D.__ _gualname_
'C.D'

>>> C.D.meth. gualname
'C.D.meth'

wR G AR, 7 ATRE & & (fully qualified name) 23R WA 1) S L BE A IR AR, AUHEATAn]
WA, Bl email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'

reference count (ZWGIE) Bt YIS BRE. &0 S BEHECT %R 2R, B auiiE
FRFCE (deallocated). 2 M 5140 3 7E Python F2:0AE R & A E|, (H'E EHRCPython BAE ) —1F B 8
JCE. sys ﬁ%ﬁﬁ%ﬁT*@ getrefcount () BRI, &7 RHHEH AT DARTIY 5% R =X 20 (] 81— e
Y 2 BT B

regular package (WEBIEANE) — S package (B4F), Hla—MEE _init_ .py BEWHE.
2 Flnamespace package (4453 &) o
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__slots__ 1 class [FIFBIY—H B, ER M EEE S OB N2, DAIERECH) dictionary (L)
ARETETCIERE . MEARZ SR, (HEA R AR AT, Al PR B AR — R e PR B
(memory-critical) Fr 8 I R =X H FEAE i B 91 ) 5 LA D

sequence (JE¥l) —fiiterable (WEMRHILE), ‘E%E# _ getitem () special method (455K 75¥%), i
BRT | A C B AR TR, EEFR T M __len_ () method Z[I 3% FHI R, —Lk
Fl )y BFHFE 1ist. str, tuple flbytes, FHER, MR dict BWHHE _ getitem ()
Ml __len_ (), {HEWAEIE M (mapping) AL, HEHAHR 26 AL & 1 immutable
B, AR
4 B M) (abstract base class) collections.abc. Sequence FEF% | — 5 I E & A6,

AMERF _ getitem () Ml __len_ (), BT count (). index (). __contains__ ()
Ml __reversed_ (). EfEMIERNMEEE], AIPAMH register () i,

set comprehension (JEA&sAIER) —REBE M A, A BE— {8 7T E 9 2 Hh i) 42 3R 8 R 4 o
=, [EH e P45 5 DL—1# set [0]f#, results = {c for ¢ in 'abracadabra' if c not
in 'abc'} GEAE—MFHE set: {'r', 'd'}. 7H2[E comprehensions.

single dispatch (¥l—J)%) generic funcion (ZHE) MEW LR, 1R, HEMEREIENRE
—5 [ AL

slice (VIl) — MY, ©HEEEE— Bsequence (JFH) MK —a. & BRI ER
i R 4T 5% (subscript notation) [1, #7 4% 20 #5, HIAESF 2 M6 HE %, #w
variable_name[1:3:5]. FEFE9E () FF880ERT, &6 slice Wit

special method (¥§¥kJjik) —FEE W Python HEJIFFIYfY method, I3 AE R (FI AT SRS, filan
Ty &8 method 144 AR5 & e B VA 45 2 4G Wi FIR[E].  Special method ¥E specialnames H14 34
IR .

statement (BiAX) BAXZ —HEH (suite, —FAFEXAE [WM]) Pw—Ho. BARXTIZ—
fllexpression (FEFEZ), SUESHBET (U if. while o§ for) WIEZMELMZ —.

strong reference ([FJ%1) 7E Python ) C APT Ht, 83| JTLELHE R4 5 10 (S 447 MO Xt e 5 T
FERIEES | JH N AT E I8 1 Py_INCREF () AFREUGH S| W AE MRS I T i# i Py _DECREF () K
Fme.

Py_NewRef () Mz TR H —MEWAER IR, 0%, 1rilhEIS B 61, W
#%[E)12 8 10 py_DECREF () Bz, DABGENE—H2 .
A2 Elborrowed reference (f5H2M1).

text encoding (3L #if5) Python H A2 EE 22— Unicode #5 2} (code point) {74 (HEEALE U+0000 --
U+10FFFF 2 [H]). #EREFo AR —MEE, EUE I SLE— 5 e P .

A8 TR S B JCALF 5, R [4mfis) , 148 7 o AL 51 B i or % 7 H B AR ) T A
(decoding) |,

A Z AR ST AL SR (codecs), EMBEAIREE [ 3745 1.

text file (SCFRER) —MHREEFENE A st WA file object (FEEWIM:) . W, LFHEE
BE R L B TCAH 2 1] 1 &R (byte-oriented datastream) [F) €5 [ B i Bilrext encoding (SCF 4 ) o
ST RENBI A AU (' 5 'w') FIERAEZE. sys.stdin, sys.stdout PAJK
io.StringIO WEH.

FsElbinary file (—HEFRIESR), B2 —HEEREBNE AT Bt (bytes-like object) IR
ES7/ LN

triple-quoted string (=5[9EEl=) =558 ( ) #5198 O) WEEERN—FHTE . BERTEM
EEA R ALE R S 5 7 B AT 2 AN RE, (HERFZ A, B2 RA K. MR
PATE 75 FR A 25 A BEE) (unescaped) (19 3.5 | S8 A 5] 5%, 1M H &M A 75 {8 i 38 457 JC (continuation
character) 5 DABSZ AT, 15 615 M7 4w 55 (B 7 B e ETE

type (M(E])) —{# Python ¥ WA EIE € T e EEE WY SHEY A —MEE. —mY
FRETRT AR ER __class__ BHARAFE, #iPA type (ob3) HMR.

type alias (REIE#) —EREMFEZER, Z8H2EEE 4@ RERF (dentifier) 27,
HEFEZ SR 2 R (ype hint) A H . B4
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def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

FIPARGERG, BRAT AT

Color = tuple[int, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:
pass

w20 typing fl PEP 484, A I RERHIIA .

type hint (BERR)  —Hannowarion (ERE), EHgE —MEE. —{H class B2 — K112 Hak ]
HH{ERTEIZE.

R SRR, A28 Python [EHAY, (HEMB(EREAE M THMRAE A, [EfER D) IDE
St FE R #E 4 (completion) FIEAE (refactoring).

4 3 5 . class JB MR ORI R 20 O & I s ) B E R R, AR A A A typing.
get_type_hints () RIEHL.

2L typing #l PEP 484, I RERHHIA .

universal newlines (iJHEf7'700) — R SCF (text stream) F 53K, @44 AR i 19 15 [ElR EE)
—ATIIEE R Unix 72 F ' \n'. Windows 1] '\r\n" FI# Macintosh 1] '\r'. 3H2[E
PEP 278 fil PEP 3116, DAKJHA bytes.splitlines () WP

variable annotation (Z28{(EIF%) (& 8EL class JB i annotation ([FIF2).
(EVRE 5 k. class JB PRI, MR EIEMENY -

class C:
field: 'annotation'

SEREE T AR L ERRT (ype hin): B0, EESEEY GG int CBE) H:

count: int = 0

5 B (EVRE () REVAAE annassign T 6 2F 4 14 Al RE .

st [Flfunction annotation (FKILEIRE). PEP 484 1 PEP 526, 4 ILIheEHIA . BN EREN L
B, 7 2[E annotations-howto.

virtual environment ([EERES) — W /ER Bk (cooperatively isolated) [ ¥ILf TS, fiEid# Python [ {di /]
FH A R RE UG DAL SE RN TH4) Python BEEIE (4, RIS € 38 i) —fH & 4% 134T A9 HiAth Python JfE I 72
KT EEATE.

%) venv,

virtual machine ([EIEERERS) — 8 5¢ 4 b CHE 7 2 619 BB (computer). Python (¥ [E) e 4% & & #147
Hibytecode ({TCALTG) Awee sk i AL,

Zen of Python (Python Z[E]) Python st HISEPTEL 51 %, HIEIA A B R SEAR AL ILRh = - sl
KA A EE) X RATICRIMA [import this] AHREIE,
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APPENDIX B

BARELEFIRA S 14

i SEEI] SO 7 Sphinx  (—fE (E) Python [EIW SCIFFTERES O SCIFEERS ) 6T reStructured Text 45
TR R AR R i

Uil Python B 5, i B 1155 1 T EIH SCAFBLE AR BB BT TR, AR ERIHR R, 7 57
reporting-bugs F{IfT, [EVEAH B, FAM A BGaHi B EE A

ECIE
« Fred L. Drake, Jr., 5l Python SC{4 T HALM A& DA — I A Ve
o A¥E reStructuredText F1 Docutils T.E.4H [ Docutils B2 ;
o Fredrik Lundh ¢4, Sphinx #2ftBf¥) Alternative Python Reference wf3#| IS LT £ .

B.1 Python {895 Bk 1

#r 2 NF#R G [E] Python i3 M3E T . Python 422 p% 2 )5 Al Python [FIR S E ki . Python B S (EIR R 4G
TAT M ERE R, # 7 Misc/ACKS .

TEFAE] Python A7 14458 g B Bk A 35 3 3 (AR 1 (BT SO - IRl BT B IR A 1y AL AP !
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appeENDIX G

i E IR

C.1 &icio

Python 2 1 7 B S22 A0 51 AR RL 2T 9T By (CWI, R, https://www.cwinl/) [ Guido van Rossum Jji# 1990
EREBFEALE, i fEE—FRE ABC 3% 4% . (D Python (0 TR ACH HiAb M ETRL,
Guido /52 HFZMEH .

1995 4E, Guido {54 JE 5i N 55 i i B F A9 A 5] (CNRI, 5, https://www.cnri.reston.va.us/) #4548
e Python [ TAE, [EEARETEEE] T340l i 22l AR 4% o

2000 4£ . H , Guido Al Python A%.0» B % H B i 51| BeOpen.com [EJj{57. T BeOpen PythonLabs . [f]
4+ H , PythonLabs [# X% % Digital Creations (FBi[E] Zope Corporation; 5, https://www.zope.org/), 2001
4E, Python BBl 4 6r (PSF, H https://www.python.org/psf/) 37, g —{HEEHEA Python FH 2
EEIRE A7 69 A48 R AL4% . Zope Corporation J2& PSF iy—1fi & B & & .

Jir A7 1 Python AR ZBHIRAY (A BHIBRURAIEFE, (0 hups//opensource.org/) . FEM b, KEH{HAE4
By Python JiAS, o2 GPLAHZHY; DATR A4 G 25 M A 1 22 [E.

BERA | BE Fh HaE GPL A& 7
090 1.2 | AEH 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI %‘
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI B
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.142.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF 2=
22 PAE 2.1.1 2001 4 | PSF =

fiiE): GPL MIAREIAZ RN 21E GPL RN #[E Python, A4 GPL, 1) Python FZAEHS AT DA 55 (1)
BRI, (AR B 5 o IR . GPL AHZR 1) $2 HE( 15 Python W] PA%S & A/ GPL R
SE R HH B ERRERIARTT.
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IR Z I AMEE T, A£E Guido 8 NIUATH, fifHE Le A iy B [ER(E AT fig.

C.2 FANREMHLEMFGXER Python SR

Python KBS E SOOI B HE R FL R PSF 224 6 4.

¢ Python 3.8.6 Bith, [ERASCOFR RG], FEaC A AR S, 29 B 524E (dual licensed) i PSF 4%
REA #1VA K Zero-Clause BSD 1% 4% ,

A LERANA Python SRR BLAR R 2R S5 SEAZRER @ BB RE 2 XA — s . B E 2
FHERI A SERET L, 2 EOK T 3R 09 34 SR ECGH

C.2.1 ¥ PYTHON 3.10.19 i) PSF iR &#

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

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

3.10.19 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 3.10.19 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 3.10.19 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 3.10.19 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
3.10.109.

4. PSF is making Python 3.10.19 available to Licensee on an "AS IS" basis.

PSEF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY.
—OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.10.19 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.19
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.19, OR ANY.

—DERIVATIVE

6.

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material.

—breach of

7.

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

8.

third party.

By copying, installing or otherwise using Python 3.10.19, Licensee.

—agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 FjA PYTHON 2.0 [y BEOPEN.COM {E#£ &

BEOPEN PYTHON BAVRFZHES 4055 1 i)

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.

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

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

(N gkze)
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http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

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 ¥ PYTHON 1.6.1 B CNRI i &#

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.

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."

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.

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.

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.

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

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

(N maksr)
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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 Fi* PYTHON 0.9.0 E 1.2 g CWI iZ{E&#H

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

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

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

C.2.5 Fi? PYTHON 3.10.19 [FIBAS #4[F#2X 5589 ZERO-CLAUSE BSD i%1#

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 #usrIekRany iR 8 MBI

A AR SE B R AN A S S G B, PR 2FE Python FEEIMCAS b Bl (Y 55 = e
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C.3.1 Mersenne Twister

_random B&H S T DA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html {1} N #&
7R EEARE A A . DAT 2 AR Al Y 5 48 iy -

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

Before using, initialize the state by using init_genrand (seed)
or init_by_array (init_key, key_length).

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

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

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

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

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 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)

C.3.2 Sockets

socket B /Tl getaddrinfo () fil getnameinfo () K=, B WIDE 8% (https:/www.wide.
ad.jp/) [E), AU [A) A D L 8 v e G -

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

(FgkzE)
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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. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3.3 FEFH¥ socket fR¥E

asynchat il asyncore 40 A5 DA R :

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

C.3.4 Cookie &1

http.cookies HEAH LS DA R :

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software
and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

(N Baksr)
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pertaining to distribution of the software without specific, written
prior permission.

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

C.3.5 #{TiB[I

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

Python 2.2 license.

Author: Zooko O'Whielacronx
http://zooko.com/
mailto:zooko@zooko.com

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

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

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

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

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

C.3.6 UUencode Bl UUdecode &Fz

uu BRAL R DA :

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

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

(N Baksr)
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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 iZimf2 gy

xmlrpc.client A& DAY :

The XML-RPC client interface is

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

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

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

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

C.3.8 test_epoll

test_epoll B E DA A :

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

(N Baksr)
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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 BLFEfHY kqueue il & LA R -

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.10 SipHash24

Python/pyhash. c f§ %% Marek Majkowski’ /¢ Dan Bernstein ] SipHash24 HEVEREE. B0
R

<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

Q)
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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/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod Ed dtoa

Python/dtoa.c fZ4AL T C [ dtoa Fl strtod pRX, A C 1) EERS B 15 B BOR 7 5 FAHEE . 3% 4R
A4 H David M. Gay 2257 )[R A 25, 153 BAE R AR https://web.archive.org/web/20220517033456/http:
[lwww.netlib.org/fp/dtoa.c T#E. it 2009 4F 3 H 16 H Tk 0 G R 22 067 DA HURE B 37 e ] -

/****************************************************************

*

* The author of this software is David M. Gay.
*

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

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/

C.3.12 OpenSSL

10157 OpenSSL B3 AT 9 -3 7 GiffE 1, B hashlib, posix. ssl. crypt Bl (I ASLIHL
i, s, PIE Windows il macOS ) Python Z45RE X T A % OpenSSL B s MM, FFbATE M5
S OpenSSL HZHEAY HI 4

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.

*

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

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

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

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

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

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

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT "“AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN 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).

R T S A R S e R S N S S S S N S S e R S S N S N S S N S N S S S N I i S N

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

by Eric Young (eaylcryptsoft.com).

*

*

*

* This package is an SSL implementation written

*

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

Q)
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This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

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

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

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

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " 'AS IS'' AND

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

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

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. 1i.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

AR B pyexpat T EE] ——with-system-expat, & HIZMHETEEH—MES expat JFHAT
B B AR AR

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

BRARFE R E _ctypes PR EE] ——with-system-1ibffi, FHHIFZMET & H—HEE libfi JFAA1HS
B B A AR R

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

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

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

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

URAE R S BARBIY 2lib A KA ABOR vk R 2110 JE5E, Rz se g M —MEE 2ib [5G
AR R A 2

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

tracemalloc {Ji ¥ 3EEIZE (hash table) E4/E, DA cfuhash BZE([FIRLAE:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
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

(N gkze)
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(R L —5)

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

MAETEEE _decimal B4l EE) ——with-system-libmpdec, 7 Il #%REi41 € H—F(E 2 libmpdec
PR B A ) A A

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

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

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

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

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

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

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

C.3.18 W3C C14N B|RE#

test B CI4N 2.0 HIFLEM (Lib/test/xmltestdata/c14n-20/) &4 W3C #gu} https:
[www.w3.0org/TR/xml-c14n2-testcases/ githizR, HAEH A 3-clause BSD 1 REg: 4L

Copyright (c) 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:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original 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 W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.
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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.3.19 audioop

audioop HEHLE ] T SoX Tl H ) g771.c LI AR . https://sourceforge.net/projects/sox/files/sox/12.
17.7/s0x-12.17.7 tar.gz

B AU /2 Sun Microsystems, Inc. [ i Al (IEJC R B HLE T . 7l DAFS DLl 18 el e AR
T TE25 AT 2 o

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

FRALR Sun JEACRS AP AR AR S 9 H. Sun Microsystems, Inc. W35%A7 LMD HAE A . HEGE .
R BE G .

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE
OR ANY PART THEREOF.

FEALATE LT Sun Microsystems, Inc. AN AT Arf S A sl A1) 45 2 sl HAAAR IR G . [RIE RS TS
SERIENTE, B Sun SAEAAI] e KA IR E .

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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