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CHAPTER 1

& R Python & &

11 HREN
1.1.1 {+[F}& Python?

Python Jg —FPfERERY . 2 B, HMARWEEES . BES THEIR. 2%, S8R, B2 SERE
BUPL R S8 FET N R AL AN E R R 2 Fhgn ezl Bland e XA ek 2 4 55 . Python 256
TRERP T RE AR M TR . B A VT REMAREA L ZME O R WEE D, H HEEH C 5 C++ 3k
AT R . B AERE ] g O P MY BIE T . fa, Python dEH S TR : B DATEALEE
Linux 1 macOS ¥£ N 1422 Unix Z8Fh DA & Windows 1547

RTMHEZ N, 1i5/cA A wtorial-index. Python Ji T-4i7 iy 211t 727 >] Python [ HAL AT B K BTN 65
o

1.1.2 f+[E)ZE Python ikEEE&£=?

Python i 5L 2 — (M Sz g ARG, [ HLBEA Python A 2.1 LRI AAHOHE . Python JUEEL 4>
FIEBAE RS IEAR B Python R URE SR B R BIEUR RIS B AT, T 'S {33 ] Python . Python U FL4:
Er 48k :https://www.python.org/psf/

TEFE B A Python BHEIL & & 2B, A RARMEH Python 1 HES R LT, FHERIBZKH] Python %
H4e-ei83E 1 <https://www.python.org/psf/donations/>
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1.1.3 EfE M Python B35 {E{aThi 48 PR 5 W5 ?

PRATVME RS IR, R ARER B AL B R AR BT Python B7 ft SURSH SR RS Lo A SRR ST
SRS, 3 n] LAKF Python FI TR b4k, PAJSRS s —#ERIRSIIER (CR g2 G2 B k) #H Python
AR, SO AT AT Python 7 e 248K, FATUIAAEIRINFAT X Python ARV ] .

5% Python BB 3L 4 €r 4% HEEAT <https://www.python.org/psf/license/> 45 T 55 B 1 52 HEEIHH
Python (BRI FIbR , FERELLE O N HBESAF ARG A . WS ST ECRE TR .

1.1.4 [E{+[E] Python #%8i&H %k

Guido van Rossum & [ igfs” JE#-E” iR EIR] Python [ H 3

FAE CWIL 1) ABC FfS[ JINAE SRR ALE 5 AR TR E A%, @il 5 N Dl R i b 1
i, BB T RERA KIEF RO AR . X212 Python FRIERIIRVIRIR, ALIH 4otk 4141
A AR EARE w2 R EIRSH (R IATE Python H B SE AN 52 A ) -

TXF ABC I H A L4, HEERERE TR, WAty E ABCiEE (5
BRI SEIRAMNRIAN S br Bz n R E i R A — . FR L
Modula-2+ [ 55, I 145 Modula-3 i i1 # #1730, iR T Modula-3 J# 2 . Modula-3 /2
Python mv B ML BT FIVEEFIEE L, DS HA— 815 5 R R I S K U5

FILHAE CWI 1) Amoeba 73 i X IRAE RGBT LAE. YUBFRATFEA —Fb4mS C #/7 5 Bash
AT AT 2O BT R A, [ Amoeba 7B H O RSV H#E 10, I H o (i i
Bash >E1J7[i] . FKAE Amoeba H1 AL FRAR R IT) 2855 4 F IR 2 M B R B 7 i AL PR g A SRR 2 i
I .

TAI, FFEAG ABC A X AETS ) Amoeba F A8/ F 1) I A TE 5 /TG L 7oKk . R
WENGE—Fh Amoeba L JEMIET BN, ARSI ERE —FEA & RBEIES .

TE 1989 AE[ X UEE b, T LpymfE A 5o, It RICE T 12— 1 . E TR —4F
B, BEARICAIIR B I AR I R MGX (2, {H Python 7 Amoeba Xt H H (1) (i I #1451 /R K
P, >k B RIS RS FR AR DAY I 1 4 2 B it

F 1991 4E 2 B, @i —4EZ Ik, kw5 H k1 %] USENET. 2 J5 i) =5 st #0 vl PATE
Misc/HISTORY X4HIEET .

1.1.5 {+[E/& Python ERIETE

Python Ji2 & B HE 5 Je— AT A & #R T A B RR 5, T AT 2 A LA ) vy )

BT M — N RKAREE , 055 T PR ALEE (IEMZE5E5K, Unicode, HLECHFEIRYZE55), R4 H)
W (HTTP, FTP, SMTP, XML-RPC, POP, IMAP, CGI #if£%s ), #{F T2 (Fooiik, HEILE, thags
Br, Python fCHEf#MTSE), PARIMERSGE: D (REWMA, XHFRS, TCP/IP £H:745F). A library-index
%E%?\;?ﬁgﬁﬂﬂﬁ@m@o IANA AT AR BB A Fh SRR 56 =9 8. 17 0) Python f02275 | SRA AR
JEGIR IR .
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1.1.6 Python iR SH AR ERE 7

Python LA 4 5 TE 32 A.B.C 5l A.B. A BN KIUA S ——BAUEREF R T AR H R IR A b
Ho BFRA/NRAS, ERTEE SRR LB/ NSRS . C AR S —— B2 R A M EUE IE
. 525 PEP 6 T4 5% MU IR A AR U PR -

RATA I AR 2 RSB IE AR . BT B R A RATF i, i ZA— RN NI KM, EATPA alpha
(a), beta (b) T¥ release candidate (rc) JeA7m. Hrf alpha Ji 2 F 8 &AM, TR N R REAHE; 1
Wi~ alpha % 1 AR [8] B2 O AGEAS I AN R Ah . T beta i AARE , ESMAIA D, (Hdun] GEsE n
FARER, release candidate iR & PREFRERIRSA S PR TS, BRAFE R BT 2B IE .

PA_I alpha, beta F/1 release candidate iR AN PfHII—AN 548 . FT alpha fRASH) G 248 — /M N 1 “aN”,
beta JRA Y JF 22 A — A/ NMIEF N 1) “bN” | release candidate JiUAS 1) J5 28 2 A — A~/ IMIF N 1) “eN”.
W ADIETE, A RO 2.0aN BIBARES T HRI00 2.0bN fIRAS 53 SRR TARIC A 2.0cN fIfiA:, i i
B pp AHRHT 2.0,

VRBRTTREBRIRA “+7 FEMRAS, Bl 2247, XFERALGRA, HBET CPython T & iS4
M. FELER e, Y— A NRARE KNG, REMRAS BN — N/ NMAS, Bk “a0” JiA,
Bl “2.4a07,

Hi 27 sys.version, sys.hexversion PAM sys.version_info B34,

1.1.7 FH =3 Python B RISHS
BT Python %71 HiJE A5 S BE M python.org ZRHL, T 2 GUHEHEA https://www.python.org/downloads/. #53f
B & MR IRAC AL W] DAFE https://github.com/python/cpython/ $H .

RATHEAIS 2P gzip IE4RRY tar SCPF, M52 8 C JAURS . Sphinx #5XAY SRS . Python PERIHL,
AN BIRE LA Be— 284 K E el 20 B0 o A IRACHERF T K 2 8 UNIX 2876 F B I Tis1T .

THZ Y Python JF A F G HIIMI L LRI T8 KRR U AT i S 25 R

1.1.8 tnfyHefs Python B4R+

24 i [ Python F& 5 Ji A 1 A% HE SCRY ] #F https:/docs.python.org/3/ & F . A ¥E https://docs.python.org/3/
download.html ZRH PDF ., 4l 304 AR AT R0 HTML JiUAS

A4 DA reStructuredText ¥R E , Hi F Sphinx SCRY T AE . SCRYHY reStructuredText J§ SC424F2 Python i
AR A AT ) 3543

1.1.9 HitkEFEERX, FIH Python gy

AVFZ AR BRI A RE . ARIESCR P L35 ttorial-index.
TEZ B T TR DAIREUEE RS Python ZRAZHIZAH IIfER, BLIRHARIIE .



https://www.python.org/dev/peps/pep-0006
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://docs.python.org/3/download.html
http://sphinx-doc.org/
https://wiki.python.org/moin/BeginnersGuide
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1.1.10 FOFEFHFHIRHET EH (854 55k Python

H—A#HH comp. lang. python Fl—A~HE441 3 python-list. 7 [ ZH FIHR {451 F2 A2 4 B FLam ) —Gn 2R
ARWT A 28T [ N 2 BT R 21 FR . comp. 1ang. python BRER A, & RSWEIEAE T &1,
Usenet i i 3 38 #5548 A BLXORE R ) I 5

A A ZATANG B 23 5 7] AYE comp.lang python.announce Fr4KF], OZANHEEE WA ESIR, &
REWEN AL A Ml o ATPATE Python 225l ES1 2 BT HEATIT 17 o

A4 A 251 2 T 4L T 2 £35S, 7T DA itps://wwww.python.org/community lists/ 3¢5 .

1.1.11 FH0{T3RER Python B A FF A AR 7

1] PAM https://www.python.org/downloads/ | #k alpha F1 beta & 1. FTH &7 ERSFE comp.lang.python A1
comp.lang.python.announce F[F 21 A & Python F= 3T https:/www.python.org/ b7 045 FH-HEXF] RSS HilH
o

P& w] LAE I Git 7517 Python fYTT AR . 152 [ Python JT A ¥ i3 v T RN «

1.1.12 FRnfas Python @3 ERBEFIHNT 7

PR R AT AN T, 15T 42T https:/bugs.python.org/ | Roundup.

VRLZTHIA —1> Roundup M-S A GBI 545 XA TR T PATEA J5 2 R 5 /R AR o iX AR 64453 Roundup
RELEF AT AL PR AT 45 A 55 DRI 1) /R SR BRI B, . A2RAR Z Wil 6 1d SourceForge [i] Python 45415, K]
PAE ik Roundup ) % i) 5 B 4541 SR ARIARAY Roundup #7H.

A1 K Python JT & iR 25 L, 1152 Python JF A # 47H .

1.1.13 BEREAAFRRE Python HXIETTLAMBESESIH 7

A REAE NS SOk R i 7 38 22 51 RS XK 1) Python & 54«
fie b Python (¥ 3CREAE 1991 48, (HBLEACR CLACA B i

Guido van Rossum 5 Jelke de Boer, ” {ifi i Python ZRF215E 5 32 H 2SI G AR iR 5487, CWI 211, 2h
445, 55 4 W (1991 4 12 R), Pl rerFE, &5 283--303 1.

1.1.14 HEHRR Python B9 &

BHEEAMREZENR, TPASEEHELE2%E H hitps://wiki.python.org/moin/PythonBooks
PRULTT DA_b 4848 25 48 i 5 15 1 - (E)"Python” , {EUR 221 /1] "Monty Python” 3 VR B ## . i3 T PASE & "Python”
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1.1.15 www.python.org i& { JE 2 F| 8 & {i FA 0B

Python i H B AL 737 T 1 45 19T i Python RN A st B PERFT U 0L

1.1.16 [E{+EEHR &L Python

1 T4 5 Python SLHL 5, Guido van Rossum [ B3 5 352 T I H i) "Monty Python () €17 Zhk 41 Jil
A, BEHBE 1970 4R IF 4% 9 BBC R A EH. Van Rossum 3 754t 75 BE e ANRTAE . AhoRIm S i
ML AT, TR AP E R IX ANHT 5 fir 44 A Python.,

1.1.17 FREFEBRR - REVRITHEEEEESES
AT, HEREDD

1.2 Python ZHEE R

1.2.1 Python 8FE#a0{T
EkaE. B 1991 4R KR 6 B 18 A Akt Bk E R, XFRSHERIBTHSE. M 3.9 i)
JFG, Python KL AER 12 A4t —ANHT I E B L AR (PEP 602),

TFEFMAHER IHRAAY “FEHEIE" AR, RIEA AR E e 2B AR T . U IR AR &
PARRAS 55 =30 iRk bon (BN 3.5.3,3.6.2), T RUEMEREEL; HAN SR ERE IE S S 7E N
FUBIE RATR ) — ZR 90 A 190 UGS L KA 4 1M R 2 R A PR — B

OB IR AR B2 AT AFE Python UL _FARE| . AW E BRI 0] 111 Python MiUAR: 2.x I 3.x, HEF7
AR 3.x, REBU ZMAMPERSFE . B 2x K% 2, (HE 78 2020 4F 1 ] 1 H2Z 544
FRAES

1.2.2 2> A{#H Python

N BOZEOAT T3, AEARMESRAS— ORI 7
Python W PAS 8% Nk, P AFAERREUE, HANEWR R AN Z A MSER, I HAL & T#Z Linux
KATHZ A, BT G AR Toik sE e U .
comp.lang.python AR ER, HAZTA Python I FERSTE RN, 2 N EALTIELHH 4L

1.23 BFEHEMTEEHIRFEM Python STRIR &

515 1) https://www.python.org/about/success ¥ & {ii il 7 Python BT H 71|, %S ik Python £ (1) H F242
BN PUE BNV 2 AN 6] 28 al FAL 2 I ) ok
1R 7K AERA) Python 3 H 135 Mailman [/} 51] 45 B Fll Zope [ Tz 55 4. £~ Linux ZA7h, HA &A1)

5 Red Hat 33 EL 4 Jf] Python 4 5343 Bl TR IV 235 R 7 A R Ge 8 BRAK A4 . AE N8 ] Python )R 24 H] A2
¥ T Google, Yahoo DA & Lucasfilm %5,

1.2. Python ZEHEE#R 5


http://infra.psf.io
https://en.wikipedia.org/wiki/Monty_Python
https://www.python.org/dev/peps/pep-0602
https://www.python.org/downloads/
https://www.python.org/dev/peps/pep-0373/
https://www.python.org/dev/peps/pep-0373/
https://www.python.org/about/success
https://www.python.org/community/workshops/
http://www.list.org
http://www.zope.org
https://www.redhat.com
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1.24 HREXEEE Python HRKRF HIIHAR

#1418 https://www.python.org/dev/peps/ 257 Python #58H21 (PEP). PEP J&>4 Python Ml A SR AR i) 42
WA TR BT SO , Hoh 252 B R SOR AR U] 5 B A B . W AZE RIS “Python X.Y Release
Schedule” f PEP, At XY @ KA M AR A TF A ATHIIRAS o

FRAIOTF S S7E python-dev [15 (1513 HEATITIE

1.2.5 i3 Python IAFREHEHRZEEE?

WHFAVRANGEAY . A EEAFTER) Python fUHELMLTT, PIL, AEMHZIE S S AIME A S A
FEFF AR — T3 R AR E LA N2 1Y o AR T AR I —NRIAR e , AT SR AE 75 2 4=k 5L
P 5 i KT Y Python 438, FATAF B E A THE— Wk A) 4342 UA 4R

WAL B EYE, W NZSR e T gk A . PEP S filiid 15 A1) J5 A A A Y S BB F5 s A 14 i
B, DU ATBERR T4

1.2.6 Python HRAMIHBEXREFTEMSEE DFMNEXES

Pt

Mg RER ., SR AR TG I A Pascal, C (3 C++ ALK Java B —TERTITIR TG | oA E AT TS8R 2 I
M. {HDA Python 1558 —Fh o R ih 5 284725 S X2 AL nTRE A A . Python BA 3R i B — B AYTEA
FIPERBIPRIEE, T HAR AR, FEMMAEA L 1B T 1 Python il PALESA/E L T B B e 4 it , 1
AT R3-SR R B (i) Python, T DAPRIE )= A A G AR S BIANIGER S i FE < . AT AT
BEAE S — R LU IRl P B E R 52

XFF 2 H AR G RE A 22 AR UL, BB AE F 2GRS A 2R X a2 AR A AR AS T
SRME, RSB IE L . SAAEFEEAXGIT AR, I, SOt —Bog DR, &
RMIEARF, AT — ARSI ANE SRR E RN, (FX A ol B7E AR R 5 — IR AR R Lt
PR 338

WA VFZ HAD Dy TR L 45 Python BUMARBFA AT TIE & - & Java —4F, Python 4 — IR IBRIERE,

AT AFE IR AR 5 B Bosi 40 S A 7 2 St MR I H o G AR AR ML A A R T A A P D2 B3 A ik

HEART . W ARERE, AR ] DATE 2% > S Re Bl AR 0 (8] B A LR R B 1, AT SRAS SR A W6 2

g&izﬁgﬂﬁ B R RE 24 2E T MR AT B AOMRS . TMi% PyGame SXRERYSE = I I REA B T8 K2p A 135
I o

Python YRR (i~ A REMSAE A A I MRS TE F R o AATT AT DATE— 197 10 b iy AR P ARS8 [T IR T S — 4
R GRISA TR o AR TACASS A MR TE AT DA AR

>>> L = []

>>> dir (L)

['_add__', '__class__', '_ _contains_ ', '__delattr__', '__delitem__"',
' dir__ ', '__doc__', ' _eq ', '__format__', '_ge__"',

' __getattribute_ ', '_ _getitem ', '__gt_ ', '__hash_ ', '__iadd_ "',

' dimul_ ', '__dinit_ ', '__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']

(FIUakEE)
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(R —H)

>>> help (L.append)
Help on built-in function append:

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

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

[1]

WL AR 2 L SRR NS SR B RE A REAE AT B il

Python i 41 7 fR 471 IDE. IDLE 2 —4~%-F-4 1 Python IDE, ‘& %tF Tkinter J%, f#Jf] Python {5 %5 .
PythonWin s —> Windows % J& ) IDE. Emacs Jj U 524 L T fi# %] Emacs B A EH 4 Python #i:0. BT F
XA B TEVA R e, E STt LA KA E S B AR I (11 A2 LR AR D RE . 15 1H) Python wiki £
F Python ZRFEEfIR I SE 851 5

WERARAHZETIE Python fEBFT RG], ARATRESA PGB edu-sig HF{FH1]2

1.2. Python ZEHEE#R 7



https://wiki.python.org/moin/PythonEditors
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EXREERESE

21 BREE

211 BERAUTLMERAERBRE, ERPEHE, PRMITEREIBRES?

A
PAR AT T 4% Python IR #F, FNE KA breakpoint () BIATY) AL LEiE AR H

pdb R IE— AN B S A2 S 855 Python Jid & . B2 41 Python R —i7), 7FH BR T &
2 F Mo AR AT LA pdb AR VR ARG 40 5 AR H ORI s -

TEBRUE Python ZATHR A7 411F ) IDLE <2 H A FR8E (Gl %12 T Tools/scripts/idle) & —AEIAL I T 1
Ao

PythonWin J&—7ft Python IDE, JH & T— 3T pdb ) GUI J#i#%. PythonWin [T #$4 Jy bk i (0,
FHRAE T AN Z AL, BN AR PythonWin £2/¥4%. PythonWin J2& pywin32 T H 414, )2
ActivePython %47 ZH B4 -

Eric &—/ 35T PyQt I Scintilla Zi#E2H {44 781 IDE.
trepan3k Jg— 2L gdb 1S .
Visual Studio Code J& 0, & TR LHK IDE, FHH T A kA .
A B 2L Python B2 A4V B EE T RSB R R PIGE. ELet e
« Wing IDE
e Komodo IDE

e PyCharm



https://github.com/mhammond/pywin32
https://www.activestate.com/products/python/
http://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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21.2 EERERDIKFALRITHSHMHIR?

A1y
Pylint I Pyflakes A[EATHEAG AL AT B VR AL 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

AR SRR AN AR Y, DA ORI TS 22 Python R R ERALZATE, WIAFG 20K Python %
J C AR . A2 TH AT DS IR P T A, Rk Leib 55 Python —JF il A e fR 2845 — 2 A 1 A
HIPRAT IO

—FREMIVRA TR, EAATE Python FCHYH Tools/freeze . E¥f Python 4y {LRSHEHY C $4l;
A C R, YR DA AT B A E] N BTRLFE SR HE SR Python LMLGER:.

Y TAREZ B T IR AT, R A% 5CRY import 1547), FF7EARIE Python BARFIIRAS H 5% (TN
FRLH) AFOX R, AR5, LXK Python FATISAESC C AU (AT AF ] marshal BB o4 £
X RE BRI ), IR —AE BRI ESCHE %S SR 7S bs BN R N BRI . K5, Sl
Az ) C AR5 5 Python R H AV, EAL— A B 47 B R — 2B SCfF, HIhEES Python
JHIAR AR 52 A A ] o

AR, freeze B~ C A4S, A —LEILASL N T AR %
o py2exe T A Windows iz — 3t 7] AT 044
o py2app T4 Mac OS X i — ksl a] P47 S04
» ox Freeze JIT AT f 1 b T4 SCA

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

2.2 FEZRLAT

221 FHHPEE%FEBEEI#EIRAE UnboundLocalError

R AAE BRB N B I AL TN T — &R A EA), SR B TAEAY SR Y UnboundLocalError 4%1%, X ] fig
A A NS .

B

>>> x = 10

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

>>> bar ()

10

AT PARIAT, (H e B X
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>>> x = 10

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

1& %% UnboundLocalError

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

UnboundLocalError: local variable 'x' referenced before assignment

RIS, RS A A AE B EA TR I, A8 TR O AR R A ) SR A &, B s SN B A I
W28 . i foo MR —ATRATN x 7 HC 18T, i SRR R A . L, Ay
print (x) WK HARYIIGH R &, Ma T AR,

e LT 7RG AT UARE SRR i) 22 it P ] O 4 Sy A B AR5 1) -

>>> x = 10

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

Ce. x += 1

>>> foobar ()

10

FRMEGIERFHMEA—HE, HEAERABUANRIE ARG, I TR — A, ERTERAHE
H—F

>>> print (x)
11

YRAT AR nonlocal SEAETHEHE VR I A AT IR At

>>> def foo():

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

2.2.2 Python Y EIS# BF1S S BAHHIIHRA ?

PR TS | Y Python A% BRI 4 JRde o QRAE R BN T A (0 O A8 BER(EL, B AR f P
W4 JmAs e, 73 ISR A ey As

EYVREA ANV, AdH ISR 2RI . — T, S BEr 2SS 2OR N E global W] AR 1AM
BIE & 5—J7m, WERPrA 2 R5 I AN E global | ARG L global 1. ABALFKAIN
E@%i%/\ﬁﬁ%*%éﬂﬁiﬁﬁ%[ﬁ%ﬁ , HRARFE I A R AR R X PPRALA IR global FEHH AT & R EIAE
FRA R -

22. EBEROAT "
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2.2.3 At 2 EBEWPE LS EFHY lambda REHERZER ?
fBEBE ] for TEFRARE SIUAIEAS 51 lambda (RIHE 538 bR Bt — 4% ) -

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

PAE SRS —/MI 5 4 lambda pREIFN R, X LEpRECRF TR x> 2. REEFHE, 18X L8R5 2 0 5l
&E0 . 1. 4. 9f 16, SR, BEAHS A, MfTE S E 16 ¢

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

X2 x e lambda bR TRAS R, TR E T AMIBIE A, IF H x ZAETE ] lambda 5 Y
AR E ST o PRGN x HUMEE 4 . FrDARCIHITA A R B Rk [n] 4+ +2, R 16 . @k
A x WEIF AR lambda FYZERAEAL, AT DABIEX — A

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

N TG R EAROL, FEAFEARAFAE lambda JERAS R, PARHORHOBIT 42 )5 = HOfE:

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

AL n=x @& 7 lambda ASIAE i n, HAERE L lambda IWFRHAE, SH-S P8R BN SAY x (EAH
Ao X EWRE n AY(EAESS | 4> lambda H2 0, FE55 2 4> lambda H2% 1, FE5S 3 S0 2, MMERHE. At
BAERFAS lambda #f 2> 1R [ IEAfE5 5

>>> squares|[2] ()
4

>>> squares[4] ()
16

TR, FRRIHAZ lambda FREFG I, 5 HLR SR A RIARE T o

?

2.2.4 B RREFELBHE

TE AR SRR 5 B Iy iR e B — RS GlHARH config B cfg) . HFTEN ALY
Ji A R 5 A% config MBS IZAHLE AT AV SR PR T RO AR U — NS, i PARS
PRGN G T AR AT AR B SCRS A AT b5 A5 AR B . i

config.py:

fei0

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

mod.py:

import config
config.x = 1

12 Chapter 2. IERBBMRMES
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main.py:

import config
import mod
print (config.x)

R, T FERRAIRE ORI R S B B AR R

225 EAERY "REXER" BHA7
WG from modulename import * . [FAiX<HiHL importer Ay 44 25 (0], H.2x Bk & L4 R
BMELABE Linter 575 1k

TEAEACH SCPF I E O T AR . SRR B A OB — H TAR T, A 5 TR A R e A Sk 1Y
. RTINS B A & R S, RAT T A NS 54 it 25 )

FEAN R 75 AR 2 — P A -
1. WpfEFERS——LblN: sys . os . getopt . re %,
2. = FEfES (2835 T Python site-packages H s NZ) — 4 mx.DateTime. ZODB. PIL.Image %%,
3. ARHTF R HRER

N T BEGAEE AT R AL, A7 T SRR A TE )RS A R AR N 7. Gordon McMillan A5 7 41
T

24 SR R ] "import <module>” () ATEZUN, TEHR S AR Y . (HANRES 2 i
MEE 1 AP BUE — 2 F% ("from module import name”) 7 H' g AT RIS HRTZ, IS
NE KN FEHRES 1 AR P A FRIEATT ], XIS 1 AR IEA TS AL 2 AR,
R SURAE— AR B A BN 58 2 M, AR B SAGE RIS A KRB RI AT o 24T A B S AGERR,
1 MEHURE 258 BURTAAR TG, 35 2 BT A T AT S
AR FEERHUZ PSR, WREIA R EE S BB R R IS .. XMEL T, E£RARILEFAL
PFE TR AR . TR A TG XA b SRR, g PORES R
AN T R IEIR S, S0 B R IR A TR, A S A BRI AR R BCE Y R
ER. RIS IIT X, F2 S ABERRLTRN, I2XFHRARILEA M. WREH A HA
PRECT R, TTRER B P ABRER AZ R BN . TR, OB — RO AR, B DASE— R
B ARAN ITRE 2 LA, (B2 RINE LA 269, o R LIR F G RIME . BRI 4
B TEREL, BRTE sys .modules Hr L E R HIY .

226 At aMRZEEHEIIME?
PEFRLRE GO X % Bug. SR AT

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

YR BRI, mydict AA— DRI, 5 R nydict MASWEPNEIRD, Hh £oo ()
THGHATIE, mydict PEEWHA NIRRT T .

RELAEA L, KB 2 ABOAE R H R G . EFIFARINE . BOAME R AR EUE N —IK
SRR G AR, s BB R SR, S SR % R RO 5 | XA B X SR
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HRE L, AN RUEEAR AN, Y. AT JUAIM None Z 38, il AT ARG (el W AT
RET IR INE, BN, FIRMELHIE.

BIE, AR SRR AR —Fh R gRARMEE . 11 ROR ] None MENERAE, ARISHERBCH A S
HUZA3 N None RSN, FULBCHARI G, BN, AR AR

def foo(mydict={}):

M BEX 45

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

SHEMER R A B SRA . WA AR BT RE At[ﬁiﬁ?*%ﬂj‘ A B WL TG R R AR
Hﬂﬂﬁiﬁﬁgﬂ? B GAEARLR, HAE FRE RO PO KB 1R B AE . X Rh e T8RN “memoize”, SEELAR
TR0 s

# 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

WA S ECRINER S B, R 42 JR ) 7 AL i KB T4 A A«

2.2.7 AR ETESHEXEFS UM —TRBEER S — TR ?

A RS BN R A IR « M« * NS GPR &AL A B LS T IUE A K 7S
SRIGRE T AT = R > eI A R R0 e AKX L5 2

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

g(x, *args, **kwargs)

228 EMXEZEFEHARR ?

A e BUE R EUE SCH AR, T 5% 4 WAV R EORS S BR e AR TES5E LT — ek E B2
ﬂﬁ%@ﬁ’b&% B, XF AR BRECE X

K

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

foo . bar I kwargs }& func WES ., AALEE func B, #ilun:

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

42 . 314 fl somevar W25,

14 Chapter 2. BXHBERMESE
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229 At aBHIIRY LLEHIIFTRX ?
WRRE BT

>>> =[]

= X

.append (10)

>>>
>>>

KKK X

>>>
[10]
>>> x
[10]

SR SRR, e y I —TCE, x A,
PR

D A R R X R I — D H . $dTy = x FALBIEIIRMEIA— 28 Tk y,
HARIA x B —xt g, OMERE AFE— P PIFRNER, < fly #REENTIA .

2) JIRJE T mutable Xt5¢, XEWREERAA R MBS .

TEVH append () ZJ5, A RRINAH [1 40 (101, BT x My X EGIH T H-—X4%,
W AT B — AR AR ET T 1R 2] AR 2B S OfE (107,

WRAEIRET x B Gffell— A AR R -

>>> 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

A IR E x Al y SRS T o BN ECE immutable X5, fEHAT x = x + 1B, HASBEUEHT S
5, et 1 maE T AR EREXTS 6 ) R HRS x (W EsA T x FIrgmpit4) .
EMMESE RS, WA TR (R4 6 F1 5 ) Flar R AW A8 5 (x BIFEFE W 6 1 v 139848
M5 ).
FEEAE (510 y . append (10) Mly.sort () ) SHBBHIFENS, MHE LIPS —EE (Flay
=y + [10] Fl sorted(y) ) WSEIEBIINTS. WHEAE Python 1 (PAKFTAFRUERE ), HEEBURENTS
By VR £k 8] None |, DABhREGIRIE X AP [ 2R A B0 . RICENSRIR A T v . sort () IR A v 1Y
HIFRIA, MR NS None , XA EAEILRE 5| & — KBS 2 W iRk
AN IAFHE— A, FANF BB PATH R A i & B LEARRRAT R B R E AT . B, +=
SBUH R, HASBUMTHE R (a_1ist += [1, 2, 3] Ha_list.extend([1, 2, 3]) [kt
HREWAS a_list, | some_tuple += (1, 2, 3) fll some_int += 1 NSAIEFHIXNTE).
WmEZ:
o XTF—AAAERTS (list . dict . set %5%), B DAFIF RS RE MEEE TE M, IPAESIHEMZE
AR S A O
o XTF—AAAAEXS: (str . int . tuple %), TSI BN RMSA BHFINE, (AU Az
E VAR RRR 18] — AT B X 5

WNERTE AN AL R R [ — SR, WTAMN is BTSN ERE 14 0

22. EBEROAT 15
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2210 RS HFAHHSHHERLY (RRSIAERA) ?

HICE, Python S S il WA b . i FIR(E R B8 TXIG5 U, Br A 1 I Rl 7 9 2
B S . A WA S AR5 @ AR LRI, W RAMS 2 BT i ReR .

1) R El—A~Jed

>>> 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 R TTRT
2) MR . EARKIELENITR, AHEGEHEA
3) feid—Amrde (T JEmB i) w4

>>> def func?2(a):

al[0] = '"new-value' # 'a' references a mutable list
alll = all] + 1 # changes a shared object
>>> args = ['old-value', 99]

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

4) AN A FM AT AT SR B L

>>> def func3(args):

args['a'] = 'new-value' # args 1is a mutable dictionary
args['b'] = args['b'] + 1 # change it in-place
>>> args = {'a': 'old-value', 'b': 99}

>>> func3 (args)
>>> args
{'a': '"nmew-value', 'b': 100}

5) BEACIE RS BRI 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)

>>> func4 (args)
>>> vars (args)
{'a': "mew-value', 'b': 100}

VoA 2B ZHE R 2

&

o
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AR T — M 2 EERE R AL

2.2.11 0fa7E Python thEIREH % ?

ﬁﬁiﬁﬂ]ﬂﬁi& EERE. TS, BEFREE X linear (a,b) , HigRFIZERE—MTEH arx+b
PREL £ (x) o SRAIREMERISW T EZuT:

def linear(a, b):

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

return result

EEEIPIEIR S IPOE &

class linear:

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

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

R 3K Py ZE ) -
taxes = linear (0.3, 2)
AR F|— A ATS, AT taxes (10e6) == 0.3 * 10e6 + 2.,

Tﬁﬁﬂﬁ%ﬂ’}ﬁ%ﬁ/\ﬁkm WUR R HLA s AU . A ERERERR, [F— AR X 5 e
I PARAS LY (KEW])

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

MR AN Z AT A 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

PLE inc() . dec() Ml reset () MIRHL, WANFIIES T M4 f—F.

22, EERLAT 17
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2.2.12 fnfag &l Python X5 ?

— BT, il copy.copy () B copy.deepcopy () BEAFAIAT . HARIAXZIIFIE N, HE
B T PARY o

HFEERFgn] DA R E A7 R A T o BN R G it T copy () Trik:

’newdict = olddict.copy ()

FPA T DAY Bt AT A A

’new_l = 1[:]

2.2.13 TR I REY T AR B ?

(B x J AP E X, dir (o) BRI RHETF IO A TSI, o S TS0 R
HESTR AP R Te

2.2.14 M AR EBIRER R BIBR ?

— O X R TR, IR RHATAEEIER AR AT ERIERAN AR ERIAME L det
M class WEAIFEREGIE, FOREHN 7RIS, HnPA A :

>>> class A:

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

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

AIPAAR K, PR A — R BB TR E 4 Fr B ZEFE A, 2008 R
SEBITBN A28 A AYSER . (HICTE L SEBIR & FR it a 842 b, PRI A4 FREREER 2 2 IR —AME L TS
ﬁﬁ%;ﬁi?&ﬁu‘é%zt RIS FEAMERI AR . BERPTRRIURE L R T N, BIEEN2ERE N
HAEF
1 comp.lang.python ', Fredrik Lundh £ [B] 253 ff 1) 7 U 3 2825 i — A4 fR ik 26 T -
OB EAER T RIR RS TR A (%) BEASRBENL T, ERAMALETF
a)aHLW/A—FJ?W&—%?%?JE%ﬁﬂ—i@%@?ﬁﬁ@%% (2SI, XA MR O
%g ......
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2215 ESEHEHFHREREHA ?

125 A Z Python Wiz 447 . TEE A FHIT:

>>> "a" in "b"’ "a"
(False, 'a')

T2 S A RBRMN, MARRKXZ I IRAF, Pt BT

("aﬂ in "b"), "a"
A
"a" in ("b", "aﬂ)

XTEMIREZEN (= +=4) RULFERWL. IPFARELERIZBEAR, R L

o

2216 ELRHUEFNT CES"?" —BEHMFHKRA?
I TR

[on_true] if [expression] else [on_false]

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

1 Python 2.5 5| A _EiA A2 A, Sl HEIMEE R 0T 2 s 5T

[expression] and [on_true] or [on_false]

SRR AMEE T AERES: , PR 2Y on_true AT/R1IE “IR7 B, 25 Rt IAE €2 RA ... if
else ... X N,

2.217 Z2&ELIA Python HEit AIRZMBITER?

A[PA. ¥ 2TE lambda HiRE lambda RELHMM . HSFPA T =4k B UIf Bartelt (#7501 :

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:xt+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,i=IM,
Sx=Sx, 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,Vv,k, f=lambda xc,yc,x,y,k,f: (k<=0)or (x*x+ty*y
>=4.0) or 1+f(xc,yc,x*x-y*y+xc,2.0*x*y+yc,k-1,f):f(xc,yc,x,y,k,f):chr(

(FIakss)

22. EBEROAT 19




Python Frequently Asked Questions, £([F] 3.8.20

HEH L5
64+F (Ru+x* (Ro-Ru) /Sx,yc,0,0,1)), range(Sx))) :L(Iut+y* (Io-Iu)/Sy), range (Sy
y))) (=2.1, 0.7, -1.2, 1.2, 30, 80, 24))
# \_ _ / /] / |__ lines on screen
# %4 1% / / columns on screen
# / / / maximum of "iterations"
# / / range on y axis
# / range on x axis

AR 22, BRAF ]

2218 RAPHSIIRPHMML (/) BRHLER?

BRESHIR T AHLRRTEE Z BIES 2R URG BTE S . (RO BT 230G T AN R 2 5. 7E
A A 2 AL BTG 2 R EO %%E%*ﬁ%ﬂﬁﬁﬂ%ﬁﬁﬂﬁ/ﬁi fBE divmod () fe—MUEZ M EES
R, B RS B SRR B -

>>> 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.

SHVRRBAI AL, WAESHR R EE S . Hit, HXEFSEIAN divmod () FF&5] %4

EE

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

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

2.3 YWFHFFEH

2.3.1 n{a4G 7Rt HlF0 /St HIEE S 7

o \GEREL, S/ \BERIEUE R I E— B A NG ECR G R0 RS . BN, SRR AR R
BOANBERIE7107 (HEhIrY 8), HYEAIR

>>> a = 0010
>>> a
8

TN BB AR A R R SR T I E— DB AN SRR G TR X N e
B AN RGBS/ . l:l:iZDT Python f#REg: A -

>>> a = 0Oxab
>>> a
165
>>> b
>>> Db
178

0XB2
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2.3.2 Hit4 -22//10 &35RE -3 ?

REFRNTIEL % J RS 5 8 AR, AT S U87

i==(1// 3 *3+ 1%

2B AL TR 1] 1) T OB S52R . C 5 AR ZORORFF XA — B, TRMIFSEEWT 1 // 7 ER
WAk 1 s 3 IES 1 —2.

1% kUL J N EMI GRS ERARR AW 5 I ER R AR 2, HF HSks AR
HOLUNIE L % J BYSERM >= 0 KB AL, ARILAERFES 10 I, AR2 200 /NFETNEJLIE? -190 %
12 == 2 @AMALR; -190 & 12 == -10 ME2FEEIMIEIT .

2.3.3 IARFIFRERDHT ?

STFECH, R BN int () RAMGYESS, B0 int (1144") == 144, F{HL, W float () %
Wl Sk, a0 float ('144') == 144.0,
PRAE LT, XA E SRR T R R M2, L int (10144") == 144 7f int ('0x144") &5k

ValueError, int (string, base) %58 A0 iESEE LS, HIQ0 int (' 0x144", 16)
== 324, WRFEEHLCH 0, N Python FENIMFEEL T HIZ 00 Fon /\dEHl, Mox” Fos 175kl .

R R A AR R RO, AT A B R eval () . eval () WHEFRRE BAEGEZ S NG 3
ANTTRES R AT A A REI/E R Y Python ks, AW RESfE A __import_ ('os').system("rm -rf
SHOME™) , X £t home H M T .

eval () A EECTF MM A Python FikXny)Ja R, HILA eval (109") HE&SBUEEHER, HA Python A
SR FRHERECHE A IO (O ERAN) .

2.3.4 WHTHERFHIRATHS?

FE NSO R 144 O FAFEY 144 R Y BRI TE S str () o QSR FIR N 7S ki B\t i %L

K2, AT P E R hex () B oct () » TR ZRMAE AL T35S 1 f-strings F1 formatstrings %77, H AN
"{:04d}".format (144) &4 '0144" , "{:.3f}".format (1.0/3.0) M&A '0.333",

2.3.5 MM IEHFFER ?

TV, PR RA T AN S . FERZEUFH T, R0 A e ok i 3 S — AN BT 24 5
] R E AN EEFE A L Unicode RIS, FIPARIK 10.StringTo WA E array #ith:

>>> import io

>>> s = "Hello, world"
>>> sio = i0.StringIO(s)
>>> sio.getvalue ()
'Hello, world'

>>> sio.seek (7)

5

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

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

>>> import array

(N IUERED)
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(R —H)

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

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

>>> print (a)

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

'yvello, world'

2.3.6 4nfafE AFrrEREARRGE?
GEZiE el

TSR R — A8, S PR AR A H R R e TR AL SR — . X
& FHORARA, case ZEF4 ) 32 B4 T :

def a():
pass

def b():
pass

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

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

I H V\]E@@I getattr () :

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

TR getattr () ATALMRR, WHHFK. LLpl. BiEE,
PRUEFERLZ I T X400, Bl

class Foo:
def do_foo(self):

def do_bar (self):

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

ffiffl locals () 5 eval () FfEMTH EE2:

def myFunc () :
print ("hello")

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

(Foakss)
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(R —H)

f = eval (fname)
£0)

R i eval () BB EHGR . AR RRLN EEFAFBRMNE, HCKREE AT RN
AR R TI P AT S

2.3.7 BEE S5 Perl i chomp() &30 5%, AFNEFERPHBREMEIRTITHR ?

ATBME S. rstrip ("\r\n") AFHFE s AR RMRITAIGIGTRE, TR MRz . IR
s ZREAT, HARGIAZAT, WRHHBRBTA 2T BT

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

A "\r\n")

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

'line 1 '

F T HAE— R4 7 ORI A 7R BOX R, FTDABEN] s . rstrip O XA N TARFSRGSF .

2.3.8 @& F scanf() g sscanf() B EEE ?

BA .

AR EOH R FR B A AT, B 5 BOMOER A 2 R P AT ER X R0 split () D5kl —A7 4k 45 20 b
P M2 A3, RIEH int () 8 float () K HUERIBFAT RO T split () SCFRFATER) sep”
B2, ERT AR AL

USRS IR IR A ABEA TN, IS AIEMZGA N CIE /Y sscanf () WK, tWEAE.

2.3.9 ’UnicodeDecodeError’ 5;’UnicodeEncodeError’ iRt AoER ?

I, unicode-howto

2.4 tHgE

241 BPEFKET . ZINAMNREE ?

SR YE, 2T L. e — P TheZ AT, HAENAZICERA T LA
o A[FAY Python SEILEA AN IERERS . A% FAQ HHAFEAY 2 CPython.
o AREERGATRRSAANERN, TLHZW K VO MZ L.

o G EHEMEN A, FESORMERER TR R RESC IR (W20 timeit Bk,
o SRZVABCE SR AL 08 R p AR R (Gl BT A RoR ), PR LA AT RE S
FEACHS )R .
RN, Python (UMY IFE Bl @A RZ I VARSI 7 — 28 E A ], Xk ek 5 v #5211
NS KN
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o MBI E T TP A GO IE, e (S PR EE) AT AR R A IES
o [ IEMEIRSGER . £ bltin-types Fll collections B CRY .

o QISRBRUEREC O R R A TR R B, TR (YRR REMIIE) LRTA H Y R BB, Xt
TH CHEFHE MR E R at, an e o —sey Ry, i, —aEZEHMNETE
list.sort () 5 sorted () MEHATHIT (FELERHH LM R HIIE 2 H sortinghowto ).

o MBAEAESERHEZE, 20 MRS EZ R, RIS RZEHRE, TR
W T ERBINA RS, IB2RTF Y. Wizt ERahS, T HAR R T R
RSN , R 24 eR B R EE RSN IR

WER R L85 4l Python FLvFfgBRE, A4l —2 THW DALEVRESEIE. B4, Cython A DAKFRIMIE L
¥y Python fURD A3 C 97, H B ATEVFZ AIFIY-F-& L. Cython "I LA 4ik (FIR]kmZE
BUYERE) SRS AT RS TR . AR C AR REA R L, WALABAC 'S C ¥R,

hz%:
LI PERERE S By wiki TUHI

242 BETFHRERE—ENRBTATERNTA?
str fll bytes MQREAAAEN, FIEBEZAFAFRIRESMUR, FYRRRIER RS O8R4

—HOLT, ERER S TR AR R RIS R
WEPREGERZ A str XWR, @HMERN T ZRIEEWILAIRE, REHAM str. join() ¢

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(A —Fh e B A I Bk, w2 M io. StringTo)
WREGEEZ A bytes X4, HERMELZM bytearray MG BEHERBAE (+= 254F) 1B%dE:

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

2.5 3 (A/FIR)

2.5.1 INMAFE TR TR Z EEITHE R ?

KBS tuple (seq) APRHERITA (SEFn LRARREAIEANR) Fefh B A7 2 A A2 1 o .

filgn, tuple (1, 2, 31) &4 (1, 2, 3), tuple('abc') MEAR (Ta', 'b', 'c') . WHE
SRR ICH, WA ERIATT ZR 1] [ —X 5, I an S o vk e 5w g 2 & ooy, B
tuple () WA

RAIMERS 1ist (seq) APRHMERF A Bl n] 2% A0 G5 B A 5 35 A48 5 2% . i, list ((1,
2, 3)) &R 11, 2, 3] list ("abe") WMIEER [Ta', 'b', 'c'l. WRSEHAFE, WEH
seql:] ARFEANE—EIA,
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2.5.2 taRGI#FRSI ?

Python J# 5 (285 [ AT VA& IERC 7488 ZR5 DA IE RN, 0 285 —aRTG ME, 155 A, KILIE. KT 7%k
i, -1 SRR —DRGIME, -2 HEECEE A, K. FTPAACH seq[-n] #iMH4 T seqllen (seq) -n].

AR S AR, Bl s -11 R EFAFR RiihG— D F4F, XA AR IR F AR
RIATA -

2.5.3 FFoltnfar Ll FiE s ?

fE N E R reversed () :

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

JEFPBIAN AL, T AR — 30 PP T A Al

2.5.4 H0fa MBI R HIBR E SR 7

V2 SE R ER R EAE N4, 725 Python Cookbook :
https://code.activestate.com/recipes/52560/

WERBNR A EHHEY , AW HART , RIS MBIZAR I, MO BRI 0 -

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 T RA R AR (IR & hashable ), VAN ORI EFEAE R

’mylist = list (set (mylist))

PA BS9SRI SR, NITTINER BEAZ 0, AR5 ] i) 46

2.5.5 I MFIRP MBS 410 ?

RALTMIEREEAL I, — BRI S 1) it Py AR A PN . A3 S f] B RO R il U0 B et . SR
B RN R mE G T . DA e =M 5k

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

) e T R de BRAY

25. FE5I (FRAA/FIE) 25
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2.5.6 fn{aE Python sREIERA 7
%

’ ["this", 1, "j.S", llanu, "array"]

G FRAEW RS 2 07 THIAH 24 T C 5 Pascal Y% FBXHIAET, Python F1|30T DAGL {5 22 FhoA ] ZE 2 o
%o

array BHGAERHE T BIE A R FOR B E R BRI 5, (HERRTIEZ ISR . EEER,
T REAMHAMY R T HA SRR UL 254 .

& BAFE] Lisp MARIISIZE, ATAI JCAIAEY cons JUER:

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

AR AR, ATV el & 51 . B Lisp car BRI & 1isp_list [0] , i odr pALHY2
lisp_list[1] o fUCYEIELEN A XA, FNE XA TAZL Python 5218152 .

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]

JRRAET = XPR AT R R A S AERA, R ARSI . 3 AU 3 45]
MBI, AT BRI 2 (513K | AESSh SRR AT, X—E A RNART R,

FEFAMGR R A TR R BERAIER, AR R R IC BT — s &

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

PAEAERC Y — M8 3 ABIRISIER, B THIRMKERN 2. BRI RAR IS S

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

ol Rk nl DA SRR MR R i i d s PR 44 2 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% % ?
B A AL B, SR (S AR T RALIE AT, 2 Python I ASFIAR A]AE X 4 2 [f] )
25,

HETTH I TCE SR M A AR 5, XWX TR TR IR, P 2iX A N A # 8 i e HPA 1ist
F += 24451

UNRARE X

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

TypeError: 'tuple' object does not support item assignment

il SRR R 2 0L 1 5480 (1) IR a_tuple [0 AN, ZEIMEPRIS 2, AAEIKERHEE
SR 2 TR(EZ U 0 SOURI S AREE, POAICACR I i Joik s

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']

LT XAE, FFEAE @) R — DRI T __iadd_ BEEIE, TEIAT += HERIE R T2
HE, HRHGRIME; (b) XFTFFIRMT, __iadd_ M2 TAESNE B extend HaR %I, KL
XFFAIZATABE += A2 1ist . extend By “HREET

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

[1]

25. FE5I (FRAA/FIE) 27
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AT
>>> result = a_list.__iadd__ ([1])
>>> a_list = result

a_list Fr5| X OB, 5] BB SO SR B U (EST a_list. IREMRAGIRBAZE
e, ARG a_list ZHIBG| I FE-—XGEHEET, (R05R AL TR R

P, FEMTCAURBIF, AR S & [ T

>>> result
>>> a_tuplel0

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

= result

TypeError: 'tuple' object does not support item assignment

__iadd__ BT, PSRRI T S, (HEEA result 80T a_tuple [0] EAAEMAYH XS,
IRV NIER IS = W €2 IS SpTied b= U i DS

2.5.10 HAW— T EREHF: GEM Python #ITHEFLRERD ?

JHZT Perl #£X1#) Randal Schwartz, Z$5 AR RSP RIITHY , ZERER N ITRERBS 7
{H”. 7 Python W, iHHI] 1ist.sort () AT key S5

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

2.5.11 IARIES— IR EHNEINREITHERF 7
HEATEHECAR BRI, S RIIRIATHE, SRR T,

>>> 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']

RSB RIr R

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

UERARERFX AR Ty e, AR AT RESE =0 XA A 2 AT 9 Al SR, 0T KB 2A 3
ERHE LR ER PR AT 15, append () #ELBIER/FTIANG, BARTHH T —20815%
WESR R AR IARML, (HE IR ER T ZEX ML, 17 HACHT A Y. 55—, Rk result.append” #5241 SM ) &
PR =, WA A X 28 o B T 2 e Fd
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2.6 MR

26.1 Htam3?
KRR IAT class A QEIIEMM RAGIED . BIESLBIRSRI;, ] Class MRAARM, SO R IS
TG (EtE), XO& TEIREARREAAHE (k).

EK PAEE TPl HABSS (FRZ S TR . 2B B AT IEER S DAL IR o X REXT S AR A vl A
T AR TR T4 . PU N A Mailbox BHRAE T HRAE A B A H) ¥k, BRI TS MboxMailbox,
MaildirMailbox. OutlookMailbox MIHEMSALFH/R i & I HEAEAR 2

26.2 tAaRFE?

IR E TR RHRE TR =, BHPA x.name (arguments. . .) KA. TIEAREHIIE X
e, AT RAYE XN

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

2.6.3 4 self ?

Self HU@ A — DS BEA TR R EPEA e L meth (self, a, b, c) , NH
S x WA x.meth (a, b, c) WIEIATHA; g0 K5 E NN H AT meth (x, a, b, <)
T

BESF AT 2L EF 22 L Foi A F EXAER “self” 2

2.6.4 INAELEXNREDHBELRIHFRB— 6 7

A W& K%L isinstance (obj, cls). AJAKIIXT R E R E T2 KPR Lg], HEimpg
Ko B, bl isinstance (obj, (classl, class2, ...)), WBAJPAKENSREEETIHEA
Python P& 2% fHlfll isinstance (obj, str) B isinstance(obj, (int, float, complex)).

R, RZEBRFASAHM isinstance () XA @ ST WRE HEIFRRIZE, BAE
FRTTED [ X R 2 R A B RAE IS P E LRIk, DARPREFERIAT R, ARG AN R 8 T 2 KA T
AR B AT AT L B i R A

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

HAFRITRRAEIT A K EE L —> search () ik, RIFHME:

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

class Document:

(Rt
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(R —H)

def search(self):
# code to search a document

obj.search()

265 tAaREH?
ZLR— MR X R EAR (IR o BRBONR x CRAEE, IAERE S LRI kTR
AR AN, bR it T BRI O AR TS BL, MR ETA HA T AR AT x R

Python #2J7 I3 AT DABRAASE IR ZE4E . FEAIDA RS T — D RUT SUF 2, HELrA S AMBEE R
5H:

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 Upperout KEHE LT write () ¥, FEMA TEM self. _outfile.write () FYEZHI, WS
BUrAF RS RS A IrE 7 E EE AT N Z) self. _outfile MR . BRI _ getattr__
TESERN; WESH BT S% T A Rt E i e 25 H.

HHERE, EEIIELT, ZIETRSAERT . WREMERETES A NF BRI, IBAIENmE L
__setattr__ () ¥, MXBFEAM 00/ B _ setattr_ () SEFAAIEREIN T :

class X:

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

REH __setattr_ () SKIMABY self. _dict_ N HSRIFFFRRE, WAZETFIEICHRENT.

2.6.6 tnffEiRESPEAHERBESTE?
{FFHNER super () HBE:

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

2 Python 3.0 Z HIHIIAS, RIREJHAYIA LS M T1EUl class Derived (Base): ... ZZKK
FE X, WPAF] Base.meth (self, arguments...) WIEIHA Base (8 Base MHEAIREI) dw LTy
¥imeth() . iXH, Base.meth @—NREENHE, HILFTFEL self B4,
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2.6.7 I NBEF S ELE TSN ?

DA R E SRS, TR AP USSR, FRAEREAN P T4 AR5 SR o2 3l 44 A £
?ﬁﬁ%iﬂliiﬁﬁﬁ?; RS —T, WRARAE SIS YE (B, Bk FoeRmal ivE) SO, x4
BeIG AR E. Bl

BaseAlias = <real base class>

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

2.6.8 nfa BIBRFSAKBUBFIRIERTGE?

Python SZHRFFFASEARABAT L (A C++ B Java [ IMTH ) -
A R e AR T A SO R RT L, WAL E IR 2 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

STFAEE isinstance (c, C) BJ ¢, c.count W[EIFEFE A C.count , BAE# c BB EWM c.
_ class__ [nl¥fiE| R c B R AT ES .

HE: £ CHENTENER, B self.count = 42 XKL RTE self B HWFHPHE—IH
R count” FIANFH R SLGI . AHEEE B4 R E S EBIR AR AR R RIS TRIR R AE T R NI 2 AN

C.count = 314

Python SZHFHIATIIA:

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

AR TP ETENBCR, A —FOAE RS, L E R R e B BT

def getcount () :
return C.count

%%SEE‘J?*W%%W?E/\ BFARPE LT =K (HEZSDRZRREREINE) , IEAE TV
UESEIN
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2.6.9 7 Python NI EHMERM (FiHiE) ?

XA XN THrG 5k, RS v 58 BT M3 e B B 3 B v
1E C++ 1, RS WF PR

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

}

1t Python #t, HEBS S — M REL, HHBOASEE R A T oL, filin:

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

AT, B R
WAL R A KRS8, Biln:

def _ init_ (self, *args):

IR R REE T A Tk E

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

PARUR RIZ AT S AR T4 Sl “BEIR ™, DA DA g B s ity O 2 SRR 28 B ARATIE AN __spam
MIPRRAF (RAORIEMATRIZ, 2ZRH D TRLK) ALY A _classname__spam, Hf
classname KRR TATPRTL T RIZH LRI TR

RXIEAREPRUERL P : SN U528 AT AT )" _classname__spam” J@ 4k, FAA S B{H AR R __dict
i, 2 Python A2y BURA A B L BR MM ALAZ RS

2.6.11 2XENT _del__ 7%, BRMBRMREZFABE.

XA LA RER R A
del iIEAA—EPH _del () —EHEMDXLW5I TS, R (GIHTE) 8%, A2
_del_ ().

R B S B S IR PR EE R (AR A 135 Gl A ST U 5, T A ST B A 137 R 57
%), W5 ATHECIOE AR 2 1%, JL4 Python /R LA IIX A IERRT | 1, (AAERUR S5 ARG —
FEUNHRZ G, BRI T REE 2 Bant Rl A 2iaq7, I __del () JriknlRESAEA T ERIFEHLAY
B 2R o XX TR, BRI R R, BAXRE __del () HEEZLARENL
WP AATET . BARATPAIZFT gc. collect () RSRHIAATEAR BN TAE, (H 154 A& —LEXFGIRIEA S5
Wy A2 1 DL o

RUEA Bk g e, EohA%E L) close () ik, HE—HERIHEEA, KRR A0
FRE. XFE close () HYERIOTHERSIH X200 )EE. W2 EEMA __del_ () M __del__ () W%
%A close (), I HMNAEHLR T PAXTR—X S Z K IEH close ()
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73— R EERG MG 2 A weakref BB, IXBIBFLVFAE X GUEAS IS TR Bildn, PR
HOHREEA RAZXT A SRR AT s 35 1 (SR A RIS )

BJFHE—F, W __del () FEBIR TR, SWEEHEITNE sys. stderr .
2.6.12 n{UiRELE FESEBIRTRSEBIRIFIR 7

Python A&icsk (BUNER) BBl W ATERRIME R B h 2 5 A8, it Or B A e il 555 | 51
PRI BT B

2.6.13 Afta id() WERBERTEH—H ?

id () aRE—AEEEL, B SR B A by I PRI R ME—RY . BMTE CPython Y, TSR AY N FFHILAL,
%%%ﬁﬁiﬁ/\kﬁﬂﬁ*ﬂﬂﬂﬁ%ﬁ%ZEﬂ T E R X G A AT R A R AL B XA TS T
sy

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

WA id Jw T AFEAREOE R, ZHIeI8 TR, AT 1d O WG SRR ER 1. & SR fRAal id i
XTSI THEBARES, AR R 5 -

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

2.7 1EIR

2.7.1 tnfaGI3E.pyc & ?

ME U AR (804 FTC 4 PRI 2 ISR T ksl ), 78 oy SCPFRTEFSRIY __pycache__
THX PR ETHFET pyc XM % .pyc PFMAFILR/HS oy SCHEAHIRA, I
PA .pyc AJGZR, RIEES MR E R python BUARTIAAMIA . (F£IL PEP 3147.)

.pyc XA RES LRI E, R 2 — 2 RS SO T AE ) H SR AT AEBCRR A, X RE G R A 2
__pycache__ FHk. RUPAKAH P H LR P PAS —H P B, wiA vl 6e & SRR A8, )
i Web [z 55 25wt )@ T X F i .

W:dEiXE T PYTHONDONTWRITEBYTECODE ¥diAr &, & N5 AALELH H Python BEfSGIE _ pycache_
FHFH IO HFRIREG AZ THS (BR. 1S m%4E) B, .pyc XU B sh iz .

T I 2 PGB 4T Python AR R &N 233 T S ABME, WALAIE pye XK. BER K
EHRBE S foo.py, BRATH M xyz. py, 241817 foo i (il#i A shell 14 python
foo.py ), WM&k xyz Q4 .pyc, A xyz @AM, (HASH foo Al .pyc U, BN foo.py
RRPFAR

#ER foo A .pyc XA HIARM S AMBSAIHE pyc XA AT AR A py_compile Fl
compileall #iHt,

py_compile BREEE F B LA . — BRI AR T compile () AL

2.7. R 33



https://www.python.org/dev/peps/pep-3147

Python Frequently Asked Questions, £([F] 3.8.20

>>> import py_compile

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

)

XK cpye XM B ALY foo.py RN E TR __pycache_ THF (CE AT DUHE L T 1% 24

cfile REGIZITHN).

WAl AM] compileall BEH [ B4 i¥ — Do Z A H X TR ITA SCIF. REAE @y 47 5 R 75 iz 47

compileall.py 43 B4y Python SUIFTHE H SRR I ] -

’python -m compileall .

2.7.2 IR E S RIRR B TR ?

B A AR BUE )R8 8 name_ SRBHCHIAFR. WHAEN ' __main_ ', BEFIHENMIAIZ

7o s, VFZ L A LR ] i

2 A ST

Frign s A, XA RN E4E T __name_

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

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

2.7.3 IATILBERBESA 7

TR 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 HIETFA foo
o QIEHT foo F%s 4 R &
» foo WHIFIFIFIRINAT
o foo 5 A bar
o BIET AT bar (554 JR7s &
o bar Y IFHIHIGIAT

o bar A foo (IXRE—PmHAE, FANCEA 4N foo IR,

e bar.foo var = foo.foo_var

34
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a2 RMT, TR Python I 58 UG foo HMERE, foo Y4 Jaf 5 IR 2 251 o
AR import foo , AJFZEMAERRMMG UM foo. foo_var W, EALFFERISH.
XAEA (24) =R BRI

Guido van Rossum #5245 fi ] from <module> import ..., HFrEREREET. &5
AN ZEAR B AR A AT o Bl ) B R X R E T A T AR PA <module> . <name>
rEREIH .

Jim Roskind 21U AEMETHGER B IE LA T -
o T (BRER. RERIATRE S ARERNE)
e import }EH]
o ABHRATIEEACRD (RFERIE R AT TR 2R AR &) .
van Rossum ANEWGXF L, B AMILE—DBAARHTT, (BIX R S Sa 3.
Matthias Urlichs BSOS #EATEE Y, (7505 0 7 AMRASI LR A
XLER T RIF A EHE T .

2.7.4 __import__('x.y.2’) iREIfY=Z <module ’X’> ; ZiN{EEE z 1§ ?

N2 B ] importlib HHYEKEL import_module () :

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

2.7.5 HESFAMBERETTREHEHSA EXH}RARUBH. XZHTA?

TR AL EOHE IR, Python (AEH Y5 ABLH BERBEIOCPE . 7500, A6/ ZBEIOR h, %5
AU AR SRR, 6 SERMEHA 20— T AE, T UMY, RS0 AT THT LRI E T
e, AFTOL B

import importlib
import modname
importlib.reload (modname)

il EMEARIFIE TE—R . THREIRAE T AT RN

from modname import some_objects

DSRPAREE AT — MU T AR R o AR 1T 2RI E 3L, I R 2 B2 SCER A R SL Bl 1XkE
WRES FHECA TP 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 1is false?!?
False

HEUSEXT G id FTEV DR, AR PR S—H T4
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>>> hex (id(c. ))
'0x7352a0"

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

36
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CHAPTER 3

T £ E DL a) @

3.1 At 4 Python {§ R4E# K5 HIES ?

Guido van Rossum Yy (A HEREA T/ AR OOHE, FF B 1% 1 Python AR JF TR INE . KZBALE
— B A e R XA e

M T BATHUGEHRAE S, AT 8 B 0 415 N 2R 88 Z AN AT B /R C RF S il 3 BoX
FEA A B

if (x <= y)
X++;
Y——s
z++;

RN, WY <+ 164, BRSO ARmE. IR AR FE 1 C B A&
KINAITEE, HAERARE < > v, v BAEED,

[ A A TF /4545, DA Python AR K85 % AR Stk . 5 C v, 455 0T DUCEI V2 R [ I (i B
g%ﬁﬂﬁ?%ﬁﬂﬁﬁﬁm—ﬂmwmﬁ@,%ZE%@(&W%K%%)%~%N%N,@i@%@ﬂ
HOREE,

VFZ OB WHERF T AR/ S5 A5 B e —47 o XA AN K, IR 3R TSI B s R], FERFBEME AR
PEFPHEAT AT T . BIARRS DU, eRBRIZ0E & — ek (40, 20--30 7). 20 47 Python W] PASE AL HE 20
1 C R TAE. XAMBCRH T THR/AT RS - SRR SRR A 2 Hoh i R - (B 45k
BT iRREEaR .
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3.2 At AaEENEREREEIFEMER 7

g SR B

3.3 [EHTF R BE R It RHERE?

P X R 25 R E

>> 1.2 - 1.0
0.1999999999999999¢6

7 HiAHiX a2 Python Hf)—> bug. HIURZIXAE. X5 Python KANK, M5IEZET-G WTAL B 4y
RETEKR,

CPython ') float KA C IEFHHY double RAPATLME. float WRIERAFRIERIGE (HHH
53 fir) FFAf —DEHIF AR, T Python (] C 4845, I 2 0BT Ak PRk P i BE (4 SE BRI B F
X EWREF /OB, Python AT AR T ZHATHIET , 4% C Al Java,

VFZ ] AR AR - JE R B RN B b R . B, AER AL N IR JE:

’>>> x = 1.2 ‘

{‘j_éx RS TEERIME 1.2 AEEED) i E, HEATE%SFTE. MY L, SR
£

’1.00llOO11001100llOO11001100llOO1100110011001100110011 (binary)

(S50 A i aeiiai b VGIER

’1.1999999999999999555910790149937383830547332763671875 (decimal)

SR 53 (0K BER Python I S8R ML T 15-16 (/NIRRT -
ZORIFHE SRR, 1S Python BRETIY 3 RAAR 5.

3.4 [Efa Python &R [F/AE] % By

AR

—ANEPERE: FIE TR R AR, BWE AT DAEQUR N B A H), I HAFGE R K2 b E A
. Xt ORISR a3 P 22—

ARG, Python HEFAFH NN SECF A “HA” o ALMIEIERA SKHE 8 TN HAL(E, 1E
Python w1, ALAZHEERA HF 547753787 TR HAAE -

38 Chapter 3. & t#0/5 58 % I ia) &¥
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3.5 At MEREENLFIFARBPEXER “self” ?

BLHEREAE Modula-3 T 5. A RF 2 I Bl AR AR HEH «

Wi, EHRRERE, BB AR BRI R RS R, Ik self. x B self.meth () HJPAYY
FEHRT], RIBEEOAIIE R E L, WA MBI TiA. 16 CH+ o, ] DA Bl /D Ry as i pE i 1
W (et e R AR WL BA 5 R ) ——(HUAE Python Wiy JryifAs A B, B AL AS $ 7 S i
SEo 28 Ct Al Java i bnifE BORSCHIEMERA mo B2k, UL AP R e X S5 5 A T

HRk, WA R 2 R G | SR E R IZ T, AT BRI 76 C++ i, QRARAEE I ZEIR 2R 26
FRESEEFHTYE, RUAET : : 3247 - ¢ Python FARA[ DA E baseclass.methodname (self,
<argument list>). XXT __init_ () FEEFEEH, Feil@IEIRAE T EMEY R 4 MR
V&, ML AR = B2 VAT

e, Ef T AR R ER AT S T Python iy AR B (ARG ) 7E R A PR R T e As
Of A AR 4 R) BRI, WAt AR 7 A R AR — IR N 17 4 i — A~ S5 09122 i A 2
—AN AR R, TR R EESIE) (R TRCRER) o CH+ il IR EX — &, {FE Python %4
A, AUCH TXAH TSI A BB . FHEXW self. var REFHUFHS TiX SR 0, X)
TER SEBIAE &, WS self.var BMAE X HHENTRIIERR & 4 Rr 51 AL RO H k. A
UL, SRS RSO B T AN R a4 2 [0, S8R 24, 9F Python fff RS fir 44 25 1]

3.6 At A aeERENPRE ?

[ Python 3.8 JFI, ARAEACEIRY!
R F5 G GH2 A = TEFkatop R s R (A

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

W57 PEP 572 T fR1ER.

3.7 Hft4 Python XtELehiE (Hlhn list.index()) ERAAER RS, ME
fhohie (30 len(List)) {3 EESCI ?

1E 40 Guido fifii :

(@) W TR AR, FIZRR A S E A L - W (FPR! ) BRAERCA PSR
B8y, WRTESE LR BECA U B IC R . R — R IR x*(a+b) EXFERY A X E N
x*a+x*b A ZREEE, ARG OO A5 IR FrR i A it A

(b) M EEFN G4 len(X) BIACAIIS, WLAIE E2ORIRFAFARTRYRE . XA PFFRATPIES: 451
e MRAL, RO A M, FIEE xlen() I, WM ELAIE x S REARSEBLEE L 245
sE R MEATRIE len() RAGR A AT 2430 LIMIIIZEA getO Bl key() J73k, B A2
PFRYZEA write() Tk, FRATH/R SEEI R

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

3.5, Bt ABAEFEELHARTELER “self’ ? "
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Python Frequently Asked Questions, £([F] 3.8.20

3.8 Aft4 join() BR—ANFHBHFEMARIIRI AR X ?

M Python 1.6 J¥ofy, FAFHRALRF R HAGRIEISTY, YPSTTiRnS, BT AR IR DhRE S5 1R 4 i) String
*ﬁ%%%iﬂ(ﬁﬂ‘%@%%ﬁﬁﬁﬁo REGHITE P RSO 2%, (HOPAE— LRy RS AT R —
sk

n’ ".join(['l’, |2v, l4l, '8', '16'])

ERR:

"1, 2, 4, 8, 16"

Sl P A A3 T £
SRR WA ER SO (String Constant) [ T BRSO THER ", AR R, (H1R545H
SR R AN E (. WA E S SRR I A AR b AoV Rl A B ok, T 12 E P (e 3o I
RATH -

A RGERRRENG . “Fe bR E R R R AR B R B R, RN A
o HTFEFERE, 8 split O Mo FRERTENTEAS SE, FAEXMER T, RE5EF:

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

SR PR SORRHE S, TR ]l 45 5E 70 B AT 2 B 1A (BTEBOARE LT, IR HERE S ) .

Join () EFHHIIE, FINTEM BN, G TR 2R AR, AT
A E e WO SHT DU ARG SN RIN  , AH6 E O s X FERTR%, XTSI
PR G AR

39 REASR?

WERBA T K55, W try/except PARAAM o SCbr_EAARRH e 5 5HHY . 1E 2.0 ZHi#Y Python JiCA M, il
XA A

try:
value = mydict [key]

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

A YR dict TEAEATIMEARAT key B, XAG R L WERARAERITE, VREUE N XA -

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

TR FPREE IO, AW DA value = dict.setdefault (key, getvalue (key)), {HEj#EZ
WM getvalue () BIETEHE, KATERTAEOL FERS AT VAL o

40 Chapter 3. igitFaf 2R RiaE
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3.10 Hft4 Python &% switch 8} case i§4) ?

PRATDAGE T — &S if. .. elif... elif... else. BWASERUXIN TAE. T switch iBAEEC LA T
— LU, B AR R A DA S AT A T I s 3R . A R SRR TR R BT S HRES, 1S5 PEP
275,

X KR T e AT e R DL, W AR — A58t o case (LML) SER T A R K. BN

def function_1(...):

functions = {'a': function_1,

"b': function_2,

'c': self.method_ 1, ...}
func = functions[value]
func ()

TR IrE, TPAEE M getattr () WERRAARE SR T BRIt L :

def visit_a(self, ...):

def dispatch(self, wvalue):

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

WO AT, BINAGI ) visit o QSR EAXFEREIZ, WIRERBAZEERIE, BidE
PSR X5 AT AT 53k

311 BEFAERERPENLTE, MESRBSETRERSNSES
BLg 7

B 1 ORSER)Z, PR 4 Python MERRMUETS 2 /0 —> C Hitkit. AL, 7 fnT DAREIS [A] 3 Python.
L, — e TR B C AR .

ES 20 Fiafse, Stackless Python f—ANSE BRSO ARG IAEE, W DA C Hitk.

3.12 [F4T lambda RRAFHEE & ELIRE

Python f#] lambda ik A REFL 71547, K24 Python HiEVERE JL A BEAL PR S AE KB N BRI iE ) . SRTTT
1E Python H, X FfFAN@— N EW A, 5 HAES RPN lambda 25K [H], Python [¥) lambdas -
e FhELOAT S, SRS R

PR 42 Python W sE —2XF 4, I AYEAHBE R M AEEH . Bk, (fF] lambda 177 & A SO pR R
ME— I R AR TR Z R BB — AR - X R — DB T BRECT % (5 lambda 38504 B RS 2580
SEAFHIA]) 1) JRAs & !

3.10. 1t 4 Python thig# switch 5 case iE4) ? 41
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3.13 Python F[LI#kRF A2 EED C FEHMERSH?

Cython {7 A n] ey ERERY Python B MR A4 %] C 9. Nuitka j2—-Kf Python ZiF i C++ (U IHT %
Gy, BAESCRPERERY Python 157 . BE4iFM Java, W[ PA%IE VOC .

3.14 Python sn{a EH B8 ?

Python 774 BRI AT BURT 5L 8. Python [ARMESEBLCPython (5| T HORAG A W] Y5 RS 5, F0l
JH 5 —RILHRRUCHES | IORER, 2 S SAAT I ERAS: I SR R A RS W] U7 I B A AT B T LR R . g A8t
BT PATESR I RBGEIAGE 5 B AL A 2 R R 4

HZ, HARSIHL (A Jython B PyPy ), ) W MEKHUREIRIHLE, 05 Ry bR mlicas o dnRARAY Python AR
AT 5 T RCEEBIAT A, WX Rh 22 53] B S 80— LU RS AR AL

fE—48 Python S, PARAURY (FE CPython h TAERGMRYF) T HESHFE/RSCIHAAT:

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

Scfr b, i CPython (5| VT BN BB 5, RESHIIBIERY f H S RIATRT— 300k 2RI, X164
[ GC, XEESAFXIGUARELAAR AR I fs - (RTREARAS A el ()b ) wioliede (FIoEP)

ARG 5 Al ) TALAT python SCELAGAURS, MRV S8 2 PR SCAF i B with 1545 JiE WA BT S840
fil, AR

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

3.15 [Efa CPython 7 {§ I 5 % & #t iy tar 3% (5 Mg 4 ) 2

FdE, BN CRRERFE, MBCRRERSRL. 9, TR Bochm GC JE. BEET k5 HAWPH ({1
ARFATE) WILART, TR LR, [R5 2E0I; ik Python WS, FE 0
)

24 Python fix A 2| HABR H AP HE, A5 GC s h—AN A8, FEJS7 ) Python H, T DA GC Rt
B A AR 1 1Y malloc() il free(), ik A Python BN HARF W EA M € & & malloc() Fl free(), Tfinf
AENZETE Python )., BIFE, CPython 7] DATEAfiHLSZ P malloc() i1 free().

3.16 E CPython # R, AN CLEERSHER?

24 Python 1R IF, M 4xJRyfin 4% 23 (] 5 Python B8 | HGFR A B BORIL. WIRAFAEERG N, W] g
KA BL C Sy BL i S 28 A A2 R T RERE AR (B AR Purify XA T R SHBX LN %) o (HZ,
Python F£iR tH I B A7 I SR B B &R

AR B ) Python TEREHRMBRAELE N, TN atexit BEHLEFT— 1 eR%, SRHIMERIZLENZ

42 Chapter 3. % tF01/5 52 & U o] &%
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317 Hit4F B TEANTIRMIELE 7

BIRPIRMICAAEVF 2 T AR, (BENTR B D7 2ol i e se e AR . aTRAIA eIl Pascal id
sl C 4545 BT XBRI/NES, WA AR S, AT — BT B B, R
AR RIE BN A B = AR 4L

75, AVEEEHANEF PR e TRA ARG S, PraREEAMFERNRR, I
HIBA M. BN, os.listdir ('.") RIMFIR 2 F]HRFH SR TR A FIR . a2 H R T —
PHANSCAT O I H AT R 4 R RS 5 A 2 P IR

TR, X EWE— BRI T e, WA EE R ErERITR. JIFRE AR, EERER
IRZN AR ICER . A A TCR A DA I key, RS BERFSCALRIARS R HIAE Key

3.18 FRE40{I7E CPython LAY ?

CPython ({81 5L bx L I AS K EERYRRAL, 1A Z lisp WU IHER . xS BLAI I FLAb S SR 105 | I S 4K
A, FAESN LG PO B 1 R B AR AL K B 8t
RFRRGIFIK a (1] BERMERA S IR RNSRRG T X .

YA SARAT , KFRREG HBEAR RN FH R T — L5 7 R4 i A NI A P s 24 B2
RGN, Sl LEBMNY ZSTE], ASEAERE TR LR AR 2L bR RN

3.19 FHZIN{I#E CPython shsrin ?

CPython {17 S5 BN MR/ NG Ay . 5 B-RRIEL, SXAERZROHOL T oAk (H Al I A1)
Peft TR PERE, HF B R R

FHLE TAET G2 M hash () NERKEOTR 7 ML PAF R4 B2 09 hash fQR . hash QR AR SE A4 4~k
RERY PR T M AZARAR K iR, “Python” [¥) hash {5 4-539294296, [fii”python”(— % AR Y745 H3) (1) hash
{EN 1142331976, #R)5, hash fURS T 3155 AN BB R Ao AE i (G A2 . BRIl R B R A AN [l
hash {H, XA 7 HLFEZAEE MR -- O(1), ] Big-O F/nik - Kim— 1.

3.20 HitAFTH key LARFTTLRY ?

UL e A RS B A SR BT SR A (R AT AR B . R R AT AR, W AT B SR8 Ak, PRILEE
WA ER S AR A, (i, T I ER S AR TE I e R R RN R, PR E i
BUAEH . R)5, YRl e I AR R RR N, IR REIE, PO A AR AR Rl
I, MASEREE, FOATEZE AR PR BRI RIVES A AL

WA ISR RGP, AR e doyocdl; Mkt tuple (L) BI04l HEHS
S LA . JCHLRAAIAER, PRR] DA S .

EAFE A — SR 2 o )y 58 :

-%ﬁﬁfﬂﬂ(ﬁ%m)ﬂﬁaﬁﬁﬂﬁm,ﬁﬁ@%%%%ﬂﬁﬂﬁﬁﬁﬁ%%ﬂ%7ﬁﬁﬁﬁﬁ
25 B

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

317. Bt LAHBME TATITIRSIBIE 7 23
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25| k— KeyError 74, BB ATHMHAG (1, 21 Wid 584790 id ANE. HaE0, WV
M == kg F g, MAZMH is .

o FENSIERA BT ] X B, AR AT AR RSN R T AR SR B S5, RIER
AR R HEATCFRIER o

o RVFPIERA I, BRI AR EBECEN]. MREINIC B MBI, DR AR AR R — 2
PABRERROE R . Ebf— A E R FIALRIH: d.keys () HEEEMERS ] AT IR B .

o RPN TILR S, WAMCOY AL e, B ] ABCZE HAB I TR 525 4] PAGE )
BN FRANN B IO RRATAT P 7 A B S IR 2 5 i R 5 R AR L vl 212K 14 I X e ic o A
B KA GGl i & T EUCHRIAR.

WPRTTEL, ATLAGE AR 7 iR i AN A, R e/ 2R TR s 4] DASS— AT AR 45 A e e —
AL, FEEBIRNEA __eq () M _hash__ () Fik. KI5, VROBHHGREEFEAE T (SR
T hash (9454) T PTA BEE GRS X RIS A EAEXT G0 T 7 (BOHARSEH) i REFIEE .

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):
1l = self.the list
result = 98767 - len(l)*555
for i, el in enumerate(l):
try:
result = result + (hash(el) % 9999999) * 1001 + 1
except Exception:
result = (result % 7777777) + i * 333
return result

HR, WATTE I T oA S B 5 AT REAN AT DA BSEAR t F) PT REME AR 1552 2% o

AN, AR, W o1l == o2 (Blol.__eq (02) is True ) Ml hash(ol) == hash(o2)'"
(Bf **ol.__hash_ () == 02.__hash__ () ), KW EEEEFIA . WERIRARER LIX LR E, F

BN H A ELT hash (Z5H K2 48

Xt ListWrapper , JSEAUEAR T RAE UL, ARSI ARE S R A S 52 o IR ARRHE S A% B TR
SRPA BN IE R X e TR B, A AR 375 B

3.21 [E)fd list.sort() A= EEHEFBRYERT]?

TEPEREMREBAIRGOL T, (OO THEP A fil— s e —FR 2% . NI, list.sort () XFIKIATT
YRR . O TR %, BEAKRECHFRSIE. X, MEFEHTREIA, HhFERE
RHEFFHIBCA S, A 2 BN 3512

WRELRGESIZ, W NE sorted () pREL. MR BASEHER R AR P RIE TSI, X THE
FRARMml, B, TR Ak A ) T keys HER:

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

44 Chapter 3. % tF01/5 52 & U o] &%
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3.22 yn{a#E Python ohig%E FnSCiEfE O HE ?

H1 C++ Fll Java S5i7 5 R LRI OOLTERA TR 7 SR A B0 B I . VR AN B 0 LT 14 24 136 )
5t il AT B AR AR

Python 2.6 ¥ il T — 4~ abc FiH, V@ L4 52 (ABCs). R J5 v Al isinstance () Fl
issubclass () R A LRI A ZE LI THEER ABC. collections.abe fEE LT —4G MK
ABCs fflfll Iterable , Container, fll MutableMapping

Xt Python, ¢ SRR 22 4 Ak T DA i 40 1 00 38 24 PSR R 3R A5

AN PR R I T DASR AR R, tho ] AR AR OO A — 41" Bl . ¥#% Python Ak n] DA
YERMAR AT, PMRBLRI ARG “ BRI . RIGER O Ml Ee LR, s &l AR M 1 69
fAER “HEARY (stub)” BUMHEFTHG B, FTPAREI doctest Fl unittest MEHREEE =7 MHAHESL KA i
FERMINAE:, st iy a1 .

I 24 1 LR ] DARE BIAE Python WOAHEAZU Y . SR AR ARG DALTE . L b, B RES LT,
PR k3 MRS R BE IR e (B Lk @ k. 4, append () J7 ¥ l—LE PIEREIR A R IR B CE; #0
IEARENMIAERY append () SR REW IEFIATILEAE, (FURAENNSE M PR A AN B M2 AR B
M EMFIERA N, ETaeA B0 MUERE IR TS T WAL, —F0 H 8 i i B 1 1 i I
K, EERAEMEGAMEERAUEZHT, B SMWIAEIF SN 248, Python AVFERRITH, MRA
A5 M B -

3.23 [F{F[F)# goto F&iE?

TE 1970 AEARNAT T AREIA 32 R goto W] B EGRALIHER RN ARFEMEAPARAIE Sy (Ui . e
FUEET, BRRALER, HAFAKIY S (E Python HUR ] 1 iHALAK or, and Hil if-else ik
) FIPEER (] while Hl for ifify, FHAIREHLE continue Ml break) MFBULER T

AT O] PAGE F S d OR SR ML B E REES s BUE FH Y “4549 1k goto” o ¥ NN R S AT DA (R AU C,
Fortran FIHAME S HTA GHUE K “go” 1 “goto” #ik. M4

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

except label: # where to goto
pass

fEEA VAR BER PERRAY 1R, Rl FBOA 2l goto. TEIEA .

3.22. tnfaE Python shigEFISCHEHE O HE 7 45
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3.24 A LIRIGFFFE (r-strings) FEELIRFHIER 7

%Erﬁﬁﬁi’@ﬁé, ENTAREART RN OARHTEE A S5 R AL SO BT 5 LI 1574, BT RGN
T

JER AT BT S 17 AR ST B C R SR S BEA AL PRES (32202 IR WIZIK5 [58) Bl A
B AR PSR AN VCBCAY R BE ST S B, DN IR AT H R LR, Sk, AevFlad (i 5155
RRE SCBURIALEE SC 4 o 24 restring T E AR H AImE, X220 TARRIMR 4T -

QR IEAE 2 78 Windows B4R, ITERITA Windows ZR S8 F A 1R AL

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

PR EIEAE 280N DOS iy Mgtk i, XA TRyl

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

dir = "\\this\\is\\my\\dos\\dir\\"

3.25 Aft4 Python ZHREEMER “with” &4 ?

Python A —>with’ i), BRI THRGIT, TERIGA DA DR A . A 205 145 R X AR

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

1E Python Ht, XA ZEHZ A HARRAY o

HAtEF , 4 ObjectPascal, Delphi #1 C++ i JI#FEIEAY, K 0] AZEA S MIHBIE 73 Be 45 2. X2
FSRIU B A - G & ARG I RN AL B AV 3

Python i I B8 . S5 A AT REALEAEZATIN G| MRS @ ko W] DABIASHIAE G A I8 i sl B3 1 B o
X AR TR o T B B B R S | 2 AT A8 Ik JRilEt . ERJE R s rE?

B, RAAN A SR E:

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

A BB A — 44 07X BN G . JRT, Python HrIfSoA7 S5 RE AR IX — i (R 2%
B, SRAEMAT WRA DX WERAER, ERBATE with SRIPM? &I, Python YZh7Hs
RIS 4 1 5 S A AR o

RIMT, Python A A i IREFAASE B with” FIZERINE S HrE (RIS E) i F2drab. U

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

ref = function(args) .mydict[index] [index]
ref.a = 21

(N Tgksn)

46 Chapter 3. igitFaf 2R RiaE
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(R —H)

ref.b
ref.c

42
63

XM HARERATEEEREIER , B R Python YEZA TR ARIT A FRIBE , 145 AU R T PAT— BT«

3.26 Hft4 if/while/def/class (EG)FEEFS ?

5 BTG ] S (ABC I H KL RZ ). HIE TR

if a == Db
print (a)

_la‘

if a == Db:
print (a)

TERE RO 5 2 iR, AR FAQ MRE R RO, B R R X
R

TR R B fE A TR R I BRI R AT A 5 TAE; A ATaT AT 4R 8 5 R bk b 5 200 o 4
B, AR SCAS AT SRS AR A AT

3.27 Attt 4 Python EIRFMTAHMKER FEHES ?

Python FLiF4ESIZE, TEALRIS SAGA RV I — I FEBAIT -

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

EA R AT -

WA, SCH S IL FH{ESGEZ TS, WEAEZDBMEZICR, FOVACESE L7 i
Fo XTI AEHHT, A SRR R

APMOEWIZ S 2 FBOELZ B R. flan

x = [
" fee",
"fiell
"fOO",
" fum"

]

PN EBEEKAPIAICER, HIFR EE =4 "ee”, "fiefoo” FI"fum” o FJEIN_EZ 5 nl DABEG XS5 PR
He

FOVF R BEIE 5 AT DA 2 FE AURD B2 5 A Al

3.26. K2 if/while/def/class EREEEE ? a7
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CHAPTER 4

R EFR L RER R REE

4.1 EREAXHE

4.1.1 n{ar$k BeT LA SR XXX B9ERE R ?

1E U ES % P BB H AT A WARE RS (WRIRE 2 TARERR AN Z, WTRABGE X —42)

XHFEE = AL, 182 Python Package Index {2 Google & HAM K545, | “Python” Jii_b—P MR
T B SR RE H RV

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

URARA BB PR, ATREE 2 IR, SO C, C+ B A 4 1R 2005 7 SC B B &2k
k. ﬁﬁ‘%ﬁ?ﬂﬁ%z@i&ﬁ?ﬁﬁ%ﬁ#%, Fftl mathmodule. c XM SAFHAE C AU HRH (AR
A& Python H3%1).

£ (£/0) =7%E Python 4 :
1) 7 Python WAL YR A (.py)
2) i CwmBHshismEsibe (dil, pyd, so, sl%);
3) i C HSIF SR TR, TR, A

import sys
print (sys.builtin_module_names)

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

IR B W {2 [EARAR S A8 T AR A T FLES — A7 06 ZE0#1” BRBEAR %I Python B R &3 Y 4K
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 .

WRART B A A MG Python fERESSIF) HAKERAS, R DA env F2JF . RIZARAY Python filRERS ArE H
SREAUINE] T PATH AT, JLFEFTA B8 Unix RETERSCHF FIRIN S

#!/usr/bin/env python

FRAE CGL A XA . CGL AN PATH BREGAR R & SARRRITR, T DAVRAA /B R i e e £ x
BRAT.

A, F PR BRI, W BES S5 /usr/bin/env TR X EiH B RAG AT env
FEFF o TEXFMEDLR, ARAT PASSUE T R hack J53% (R Alex Rezinsky) :

#! /bin/sh
mww ., n

exec python $0 1+ms@"
mmnn

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

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

4.1.4 Python hf curses/termcap g5 ?

XFF2E Unix R4t 5if Python J5HES & 4T 23 1E Modules - H ST curses #EH, (HERATF A& g0k, (3
= J£ Windows “FE& AT H Windows H1¥% 4 curses Fibk, )

curses W LA curses FpE, R SZFF ncurses Al SYSV curses HRR Z AN h6E, thngif. A
[ FAF SR AT RAR R . XA X ABIA S WA BSD curses I HAE RS, (HAE H Al
TEAEI ) RGN LI 2 AEAEIL R O o

X Windows -4 @ {#i [ consolelib .

4.1.5 Python thZ#E35{)) C By onexit() HEA R A ?
atexit BIHURML T —/5 C Y onexit () BREEIAITEMFREL
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4.1.6 At aRHESLERHFFEIIE?

B WL U (F 5 A PR R BB I 2 LSRR . B PEX R -

’handler(signum, frame)

PRI B R 4 P B

def handler (signum, frame):

4.2 —RRMETIE

4.2.1 FinfaAE Python X

Python 4744 /M HESL . doctest FRHMAELIY) docstring H TR B 04T, X Lk /2755 docstring
B AR —

unittest BidE—AMBif) Java FiI Smalltalk I 5aHE 48 ) SRR A0 A HE 22

NTEMAER S, VRBAZAERR R T Rt . B iRy 4 R 2 5 BEAR L% ) R Bl S0 ¥k
R AR S A BOMEE, BT s R (R RAL e e R i PSR ) o Btz 4b, 72
Jp R S MO AT AR 1) Jry A B, X S B U MR 22

REFPI “a)m @ AR R R

if name == "__main__ "
main_logic ()

TEAR R ALY i o

— BARMRE P 4 RIS SE e - SV, AR 1250 5 I 1R EOoR IHCHAT o AT DA B Bh T —
ZA 5 I ek RO A 5 B AR A T O WK (DA 55 BRI TAE, (HJ2 [0 Python ARH fajisi il R
i, FrPASERs EatiAfa . fEMS AU AR BSOS R SINR R, IR KRR
Ttk HEAMR, ROEAE 5 A B bug A E A 5 .

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

if name == "__main_ ":
self_test ()

WL Python SEHLW “fR” 2101, BT M AN E: 1 A2 B AR 74 ] DAFE AN 1A ] i 2k
iz
4.2.2 E#H docstring GIlEI# ?

pydoc i) DA Python JEAS 1) docstring 4] HTML 3¢, tA] A A epydoc & Hili i) docstring 41
API 44, Sphinx H7] PAG| A docstring H N2 .

4.2. —RRIMERTIE 51
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4.2.3 ERF—RRAKE— R 7

1E2E Unix REEPALFITR. BEZIITEZEMH curses, {HUZ curses BIHUAKT, MEPAZ:] .

4.3 ZIEHEX
431 EFPERERSZRE?

—EEMEH threading i, AEf] _thread filt. threading BN} _thread B ILH)ICE L
FRIFVEM TS 4.

Aahz [ IER S ) threading B0RE A —Le4))T F; W] PAZ:[A http://www.pythoncraft.com/OSCON2001/ .
4.3.2 BEEEZFIET, AHA?

—HELRBL, A LRSS R ELRBBITRRI T, TERAREBORS K TR,
] L R 5 A FR AR o — N RS2 B8 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), 1))
T.start ()

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

HHEA (FEF2FH L) LRARIATBITH, MR RR T 2 RS A e il — AR
FH2E 2 Bl AN 2 R BT 2R

] B R PR 5 A JR AT A T BB TR AL T — S RFRIAR JEY 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), 1i))
T.start ()

time.sleep(10)

L time.sleep () B DAEMERHTE, RAGESEVHISELTLE, H—NIEEMH queue Filk
A @d—> queue XI5, kA PNERBEIEZI TS RS append — N4 E] queue X, ELFEF M queue XF5
S AR — B A R BT
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4.3.3 IMIESPEL SN TIEEE?

R ER M #HN concurrent . futures ik, JEHRZH P ThreadPoolExecutor 2K,

o, SRR E A R SRR, IR AT PAA S SRS, ) queue BIHORBIEAL 55 51K NS .
Queue %@ETP*/\T*/\%?%X]‘%E’WJ%% fefit T .put (obj) IEAIICER, FHHAAM . get O Jrikik
EX?D%E XKML BRI IMBHRNE, PARHIREEMES H STk

= NN DGR

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

print ('running with argument', arg)
time.sleep(0.5)

# Create queue
g = queue.Queue ()

# Start a pool of 5 workers

for i in range(5):
t = threading.Thread(target=worker, name='worker 2i' % (i+1l))
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 S AR N i

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

Worker <Thread(worker 1, started 130283832797456)> running with argument O
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
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(R —H)

Worker <Thread(worker 5, started 130283799226640)> running with argument 4
Worker <Thread(worker 1, started 130283832797456)> running with argument 5

ERBHE SR ARECE Z (5 5 Queue JHRML T 2RI 0.

434 EREMELRERRERERZEN?

Python VM N fifi fl global interpreter lock (GIL) SERfaff[a—ma A — P 4fiafT. % Python H&YE
T IS Z VLA P p iR DAE i E sys . setswitchinterval () #§&. M Python F£/7
HIFEERE , R AR —4 45 X H C AU SE & e 11 .

PG Bud, EARMSE IR EE B R PVM A5 SE B 5 W fRE . sk Pr b, XA (int, list, dict
&) WILTAR R CRIETT BAERRIE T

EBRYL, FEAREZE TR (L. L1 L2243, D, DI, D227, x. y @5, i, j&int4h):

L.append (x)
L1.extend (L2)
x = L[1]

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

X =Yy
x.field =y
D[x] =y
D1.update (D2)
D.keys ()

XA T

i = i+1
L.append (L[-1])
L[i] = LI[3]
D[x] = D[x] + 1

8 AT R AR E A A R 5 N TR 0 A del () Jrik, XuJRES)™A4—LL5m.
X AN R AT BN At . AR BE MRS, G e !

4.3.5 A HEMIBR & SRR ?

global interpreter lock (GIL) i # WA Python 1E i 22 A% 55 a4 LT A RFE Ty, 24 (JLF) A Python
RIS HATEPIE] GIL I A REIZAT, FrAZ 4En) Python F2/7 H BEA Rl —4> CPU.

1& Python 1.5 iR, Greg Stein JF & T— 5224 T 40 (“free threadings” %#b17), #2T GIL, FHHkiEHE
A PR . Adam Olsen Fit B FEART) python-safethread 35 H BUHL T2 L0 . AEMZ, HTAT
FElR GIL i TR AR BEE 8, ik A SE e B R R R e o PR BB R 2 R (2408 30%) .
{HIX I BIRE RN RETEZ A4 ARG F Python! AR HFRRHES 42 * 3HRE *, TR EZ * &R+,
i concurrent . futures fELH ProcessPoolExecutor R T — R BETEE; WRAREIAE
%oy AR Z 4], AIPAHH multiprocessing BIRALR K APL,

T Yl C ARG (1 C AL BEFE AL S5 I, ] DAEZAR AT C USRI GIL,
TEHAE AT, 21ib Fl hashlib ZEFRUE AR D LR T .
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WA BB GIL Wiz FRaR RSB, ARSI R RSN ZIL X g . NERE, XA
RERE . T HETFZ MR SEIEA 2JRIPIRE, NIHGX R —IRE R T AE. 250k1E, /NERERRE
PR GATEA, RGP A GRS B RARIRS P . HAL RIS A En BB s)5%, XA
HAS R R S B RIS . 2545

FFL B PREEIX L8 T AR A nTHEAEA BRAIHR) A SE R, RN RIRERY SRS =T R P A fe . =T g
25 5 AR BE T EUARARS E AN I & R RS TE AR SIS PO PRS2

G, ARG A LA MPRES, IR 2R H A R — R S A A L ?

4.4 HiNfith

441 BRMBRSCE ? (RIS AEXOEE )
ffiff] os.remove (filename) B{ os.unlink (filename). &FH os I PIIREUE 2 Y. XD REZ
—HEY, unlink () 2 XEECTE Unix RG] P4 S

WMREMEE R, Wizl os.rmdir () ; {#if] os.mkdir () A H . os.makedirs (path) &4
path FULMIANFAER H %K. os.removedirs (path) W MiBRE P HZ, REEMEEZEM; WRARE
R EEAS H SR A R g2, WA shutil.rmtree ().

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

WRFEEW S, i £ = open(filename, "rb+") FIFF XM, SRJGMIH £.truncate (offset);
offset BRI\ 2 Y HIHE RN E . WA os.open () FTFFHSCHEE os. ftruncate (£fd, offset),
Horp fd 2 SCUHEIRTF (— A/ N R .

shutil WA E T LB SO R %L, 036 copyfile (), copytree () fil rmtree ().

442 EHESITH?

shutil A —1 copyfile () FR%. HEEAF MacOS 9 F1 4% i resource fork A1 Finder info,

4.4.3 BEHIZER (HBEAN) Z#HFHIREE?

LR IR IR, R E struct B, BT DABERE & T HERIEE GEERET) B
FRFER IS Python X142, 22 IREK.

2B, TR AR S S R AR S A% U — A 2 A A R A — > 4 g e 2

import struct

with open(filename, "rb") as f:
s = f.read(8)
X, Yy, 2z = struct.unpack(">hhl", s)

R > BRDOCHF SIS T TR R AT ), TR T
B SR (454).

P HEE R (PR EGT SRBMSIR ), IRAT AR array Bk,

ffill): 23S T HERIER A, 520 i DA T BERIBAT IR S GX BN open () BEEA "rb") . MR
(BRIA) A "en B3E, SUPFRDASCARBIETIT, £.read () 2R str XI4R, AR bytes X5,
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4.4.4 {IJF os.popen() BIEHIEEREEE os.read(), XRAMHA?

os.read () B—MIKZHRE, BRI TR F/INMEREIIRFTH S . os.popen () 4]
BN EHSR S, RINEY open () FiEREIFRE £, FHIL, WHREM os.popen () AT
BB p P n DN, RNV p.read (n) .

4.4.5 E#i5iE (RS232) &0 ?

%FF Win32, POSIX (Linux, BSD %), Jython:
http://pyserial.sourceforge.net

1T Unix, &% Mitch Chapman & 17 1% T
https://groups.google.com/groups?selm=34A04430.CF9 @ohioee.com

4.4.6 HftaxiF sys.stdout (stdin, stderr) HALEIEXETE ?

Python T #27 Z 2— A RJRJE C SUMHMBFF IR Z A -

X4 Python i id A open () BREAIERI ZHOCIE R AL, £.close () M Python [ EAKFHAR
ICHE RN, HHEXAIRZN C SCPHERAT. fE £ PERimte, Hriy s Bet thes B ah .
AT stdin, stdout fl stderr £ C HHAYFFIRMLLL, 7E Python "l 2 BN IRAL S 1247 sys . stdout.
close () £ Python H)SCIMRERCHE KM, HIZ * Aer * KM Z RIKI SR -
TORMIX =F 1) C SRR, B IRMIZIARG ST 2 X e (Fa, Xl RES a4 3] VO ¥
J&) o WRBHSEHFEEX AWM, [l os.close () :

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

AR AR 0, 1, 2 fUF

4.5 M4 / Internet {12

4.5.1 Python oy WWW THEtA?

Z AL ES % Tt internet 1 netdata X P A %5 . Python A3 KBRS B 4544 782 Ak 55 i 125 - ity
web 255,

Paul Boddie 43P | —1y 7] FIHEZR A, DL https://wiki.python.org/moin/WebProgramming .

Cameron Laird 4E47 T —453 ¢ F Python web 35 AR SZ F W T 5 &, UL http://phaseit.net/claird/comp.lang.python/
web_python ,
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4.5.2 EHEHIAX CGl ®&H (METHOD=POST) ?

TR ELE T POST FEFRIUM T, -2 A5 Rl 8] Bl g ?
2N, X HEA—AMEH urllib.request (1) B

#!/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()

WE, WEEE D5 mEN POST #:/Eh , B F/FR ML urllib.parse.urlencode () hFE—T,
AT, NSRS AT name=Guy Steele, Jr. HiE:

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

hz%:
2 urllib-howto ZREUE £ =71 .

4.5.3 &£ HTML JREERTARR 7
PRATDAFE Web 2 wiki BT 3R VP2 A1 H OB

4.5.4 E{ER Python R % X ?

[ smtplib AREHERIHL.,
AR A A T I O A Yl L 30HF SMITP By 1.

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, msg)
server.quit ()

4.5. M4 / Internet 12 57
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1E Unix &G HI6 0] DA sendmail, sendmail 2 7 )0 B AE A H RE R A —HE, GBZF /usr/lib/
sendmail, AR /usr/sbin/sendmail, sendmail T} T HESXHRE . PAR22RFI{CH:

import os

SENDMAIL = "/usr/sbin/sendmail" # sendmail location
p = os.popen (" -t —-i" % SENDMAIL, "w")
p.write("To: receiver@example.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 g connect() HixEHEHREZE ?

HES T select BibibIH socket 54 1/0,

Tkt TCP R HZE, AT A ENF socket 3B A AEPH ZEMA S . IUI 24 TR connect () I, TABEZST
ZE I (JLEATTEE), BASIRE] M TR .error (7% . errno.EINPROGRESS FnifE%
IETEREA T, HIBEASEN . NEBRFSREIREME, FrPMRFEFIARE AN RE SR B4 .

RATPAEE A connect_ex () JriERBEGR = R4 . XA EH SR AR WL F R WA, /R0]
PAFRIE B connect_ex () 0 8 errno.EISCONN F/niEE L gy, siE Rt n] DA select & 2 ix -~
socket 2GR 5,

filE: asyncore BHERAL 7455 R IE M 28 RADHEALMEI ik o B8 =071 Twisted PEULARE I HLIIREIR A

4.6 iEE

4.6.1 Python b E#IEERMNEON ?

A1y

FrifE Python A8 T BL TR KM 782 1 21 DBM A1 GDBM . BRILZ AMAH sqliteld Fidl, ZAHLER{IL T
— NIRRT A 5 R TUBIE R

REBR AP 4300 &R Wi it wiki TR SRECEZ R R .
4.6.2 7t Python fpinfay SERFF X (L XS 7

pickle PEACHA—FhARHEE MY 7 AU TR (R ARVRRIRANRE I ERAAHTIF RO S . B
HZERYZRVE), ILAh shelve FEATHRI ] pickle I (g)dbm @I # {151 & Python X G AL .
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4.7 HEFFHF

4.7.1 Python v ERE4 RBEHLE ?
random FRMEPERRH S I T RENLECE RS T e A i e

import random
random.random ()

XA BRI [E] [0, 1) Z ] H FEALIFE R2L
PR V2 ALK L 1T I A s, Bl
 randrange (a, b) &[] [a, b) X[A]H)—EEAEL
« uniform(a, b) &M [a, b) XA Z [A]A7E S EL.
e normalvariate (mean, sdev) {#HIERS (B 410 Rk,
A — S R B B A AT A, Bl :
+ choice () MAEMTH PREPLERE 1 TTE.
o shuffle (L) XfFIFRIATIRAEHE, W2 ULRHLITHL.
A Random 2, ARATLARFH LG, T REIEZ APk 7 i LA A s«
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CHAPTER B

¥ RARNE e

5.1 fq[LMfEM C EECIEBCHERND ?

JEf, EOTDATE C R SR, A FEE R N B . 7ESCRY extending-index HATUEH .
REHH R II) Python 555 X 4~ 28T

5.2 ALMfEMA C++ IBESEIBECHERRD 7

B/, APAME C ++ 3% C HIIHE. E Python include U4 & HICE: < extern “C” (...}, F+7F Python
AU R BIIE extern “C”. B REIN & REFERS C ++ MRATREANE —MFEE.

53 CR¥E, FixAHMER"

HEHOK CY ARSI, RARRT 2 345 .

Cython Je HAT I Pyrex 2452 Fi 1B S ) Python FEHAE BTN C AURS Y4 %4 . Cython Al Pyrex nJ
PAZ 54" fii JoFi =) Python () C API.

MR FEERR| HL Y HRNAAAE Python 37 J11) C 8 C ++ 2, AIRASE T SWIG 45 T HAe e £ 25 3
FIK%e, SIP , CXX Boost, 8] Weave tH 203 C ++ FERBER TR,

61
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5.4 tnfa7E C b ITEE Python {E4q) 7

PATIHCERAE I B JZ R B PyRun_Simplestring (), BHEZBENFABRSHEM TELR __nain_
) ETF SO AT IR SR ] 0 TR A A S E (BU3E SyntaxError) IR -1, WERARIEEE L A5,
A PAM# ] PyRun_String () ; #AE Python/pythonrun.c & H PyRun_SimpleString () MR,

5.5 tnfa £ C h3¥HERE Python Tk >K1{H ?

] PATR I B — PR A AR B A PyRun_String () HHPFEIAIHCH Py_eval_input; BEXMHriA,
o SR A 3 1] 45 SR

5.6 #nfaI M Python X5 r$2ER C BY{H ?

X TF X SRR, R 2 ITC4l, PyTuple_Size () AR [ HAKJEM PyTuple_GetItem() AJiR[]$§
EF T B, XA RMA KLU EEL PyListSize () fll PyList_GetItem(),

XTFAH, PyBytes_Size () WLREIHK N PyBytes_AsStringAndSize () i~ MEHEHEMNK
FERIFRER . THTERL Python 4y HR A BE M ZS, K C Y strlen () KRR #EMEA .

BRI — X R, HE R E RN NULL, SRJE M PyBytes_Check (), PyTuple_Check (),
PyList_Check () %%,

LA — % Python X5 24 APL, SEI i n) g #0452 5 Include/abstract.
h THEFN. B PySequence_Length (), PySequence_GetItem () XA% M IH 2K 54E 5 Fh
J51) Python J7 A A7, Bb A AT i F i 22 HoAh A A0 B 5] QN S (PyNumber_Index () 45) PA M
PyMapping API H {145 Fl L i 56 55

5.7 wnfafE A Py_BuildValue() BB EEKEMITTH ?

RAPL. WiZ{fiff PyTuple_Pack () »

5.8 tnfg M C AR FEIE?

A PAEH PyObject_CallMethod () PRECKRIHH AN RAMEE HiE. S HZNE . BRHAVFEAS.
Zl py_Buildvalue () BT RIS FAFE DA AL A T VA S H0E:

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

I ) TARAT HA I IR R 5
Py_DECREF () AbFH,

BN RSO R 1Y 7seek” T8 AS L 10, 0 (BGE SCUEXFR B E A7)

A de WEITIRIE N P H € 7. AR BT IR mH{E T i A 1
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res = PyObject_CallMethod(f, "seek", "(ii)", 10, 0);
if (res == NULL) {
. an exception occurred ...
}
else {
Py_DECREF (res);
}

TR H T PyObject_CallObject () &AEZ M ICAENSHEIIR, ZHRMAHS RN REL, WEA
A0, ZERA R SRR B, WS RS T RS, flinr@”.

5.9 #n{a{&sk PyErr_Print() ({3TENZ stdout / stderr {ETAE) B9%
H?

TE Python f{RS Y, & L—A 3 write () ITIARIXR . RN RIR(ES sys. stdout Ml sys.stderr.
i ) print_error B HUg AP EMIIALHI AR AL TEIZ S, B HRHRRAEIRR write O JEFTHR M A AEAT
7.

E X — AR AR S ] io. StringTo 3

>>> import io, sys

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

>>> print ('foo')

>>> print ('hello world!")

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

hello world!

S RRERCR Y B E X GAREA R LAY -

>>> 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!

5.9. in{a#sx PyErr_Print() (FH{ITENF stdout / stderr B{ERAE) BY%H ? 63
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5.10 M C iiial A Python RS RYHRLR ?

ARAT LA I 4 Ty sUHRAT — R T O G (5

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

WEREEHR AR F A (RIEEARTFAET sys.modules H1) , X SAIIAMIREIER 750 H2 fif B o]
)

sys.modules ["<modulename>"] M. TH R T IHASRABHIMAAT A 6y 2 25 1H]

PR AEAET sys .modules 1,

AR AT AT ATy AR Ty R JE e (RIVBEH b SRR 44 %)

]
B H AR

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

P PyObject_SetAttrString () AHL i pAs Bkt 2 v DA .

5.11 #nfaE Python fa3f$E C ++ R ?

MRIGVRITFER, ATAERRFZ 730 Fali LBy s AP ” R S SURIR AT ] 5 ZERIE Y20 T
Python iZ1FI REEAUL, CH Ct FABA KKK G HILHIZE—4> C 254 (F8%H) KAUHEHT Python
XFR IS FIAEE T C+ X4

B C++ B, HSRCIRAES, HiEf HtbikiF?

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

LARREF ARG, QURBCAHATRF, WM EE R R, (BRI — L LAY shell A<
FE, T HIXAS bug /N, BERAMEFREX AR )

5.13 wnfalifiky & ?

A+ GDB L&A R4 TG, LEMED RS A, RS T4 th BT A
TERSI L gdbinit S (HAETR) FhmS:

br _PyImport_LoadDynamicModule

X JriztT GDB:

gdb)
gdb)
gdb)
gdb)
gdb)

$ gdb /local/bin/python

run myscript.py

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

br myfunction.c:50

continue
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5.14 HABFE Linux RGLMIE—1 Python 5k, BRERD—EXH. b
fr?

KZE AT A Python JRAANFLS /usr/1lib/python2.x/config/ H3, % H R 1.5 4%1% Python § /&
TS B4 RS

%FF Red Hat, 2% python-devel RPM PASREUAEL 1 S
%}F Debian, j&fT apt—get install python-dev .,

515 AR “WATFEE" 1 “WATN ?

A, A BB Python S H AR IOAT N, TER A SRR (900, S8 1 “if” RISk, BE A
RUFESHEAFRHES), Bl MESRIR, (HURATCROT, SERIS T —AEEH RN R

1 Python #t, A DA codeop Bk, ZBHARR BG40 8. Bian, IDLE g 77X 4.

1E C P AT IR B T B 2 VR B PyRun_InteractiveLoop () (AIRETERAMAIZAEH) Hik Python
fRREAS NI PR A . AT DAY & PyOS_ReadlineFunctionPointer () 4§17 B & L AR
HEREZIRN, S Modules/readline.c fll Parser/myreadline.c .

(HR, W5 A0 AE 5 b B R R IR A 4 B R IE 4T i A S0 Python iR B 4%, IF FLOK
fo ¥ PyRun_InteractivelLoop() E S fFH P AW E 1. A B — 1Nk ¥ E2WH
PyParser_ParseString () ik e.error &F E_EOF , WIRET, MEREMALNTE. X2—
ASTROMCHS BB, REMNR, RSk Alex Farber [1/CHG:

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

int testcomplete (char *code)
/* code should end in \n */
/* return -1 for error, 0 for incomplete, 1 for complete */

node *nj;
perrdetail e;

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

}

PyNode_Free (n);
return 1;

}

73— R R Py_CompileString () SiFEINEIR AR . ARG IFIN A 1 AR, W
ZEL AN PyEval_EvalCode () RPATIRBIIABIXIG . B, HEREEARFEIAG . WER G IR,

5.14. AR Linux R LHRiF—4 Python #8iR, {BRERD—EXH. HitA? 65
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&Hﬂm Hieif e LR 2 E 2 1 A -\ 3 e R EGH S ZAF R, IPRE S5 90 s EOF”
ATHERS . T2l F} GNUreadline [ 1) 5238 85 (F437] fE Ay BA7E U 1 readline() At Z 1% SIGINT ):

#include <stdio.h>
#include <readline.h>

#define PY_SSIZE T CLEAN
#include <Python.h>
#include <object.h>
#include <compile.h>
#include <eval.h>

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

{

int i, j, done = 0; /* lengths of line, code */
char psl[] = ">>> ";
char ps2[] = "... ";

char *prompt = psl;

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

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

Py_Initialize ();

loc = PyDict_New ();

glb = PyDict_New ();

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

while (!done)
{

line = readline (prompt);

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

done = 1;
3

else

{

i = strlen (line);

if (1 > 0)

add_history (line); /* save non-empty lines */
if (NULL == code) /* nothing in code yet */
j=20;
else
J = strlen (code);
code = realloc (code, 1 + j + 2);
if (NULL == code) /* out of memory */
exit (1);
if (0 == 7) /* code was empty, so */
code[0] = '"\0'; /* keep strncat happy */
strncat (code, line, 1); /* append line to code */
code[i + j] = "\n'; /* append '\n' to code */
code[i + J + 1] = '"\0';

(Fotakss)
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(R —H)

sSrc

= Py_CompileString (code,
if
{
if (psl
l\n'

| =

(NULL src)

prompt ||

== code[i + 7 — 11)

dum = PyEval_EvalCode

Py_XDECREF (dum) ;

Py_XDECREF (src);

free (code);

code = NULL;

if (PyErr_Occurred
PyErr_Print ();

prompt psl;

(src,

)

}

else if

{
PyErr_Fetch

(PyErr_ExceptionMatches

(&exc, &val, &trb);

if (PyArg_ParseTuple

!'strcmp (msg,

(val, "soO",

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

ex

’

}

else

{
PyErr_Restore (exc,
PyErr_Print ();
free (code);
code = NULL;
prompt = psl;

val, trb);

}

else

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

()7

free (line);

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

glb,

"<stdin>",

smsg,

"unexpected EOF while parsing"))

Py_single_input);

/* compiled just fine - */
/* USSR

/* " "

or */
and double '\n'
/* so execute it

*/
*/

loc);

*/

/* syntax error or E_EOF?

(PyExc_SyntaxError))

*/

/* clears exception!

&obj) &&

/* E_EOF */

/* some other syntax error */

/*

some non-syntax error */

5.15. ARG "WAFTE" 1 "WMATH"?
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5.16 Tk BIRE MLH) g++ fF5 _ builtin_new 8; pure_virtual ?

BLENASINEL g ++ PR, WATE Hi4niF Python, BLTH g ++ FHiEEE: (¥F Python Modules Makefile H1 514
LINKCC), M4y Btk (flil: g++ -shared -o mymodule.so mymodule.o ),

517 D EIB—AMMR¥E, HPEBIFHEHE C P, MHAMBFGEE
Python ch3cil (flin&E4%) ?

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

Boost Python i (BPL, http: //www.boost.org/libs/python/doc/index.html) 2L T —FhAM C ++ PUAFTILERERY )T
5 (BN, @n]PAME A BPL 4K H C ++ MBI RIS,
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FAQ: 7 Windows {& f Python

6.1 7£ Windows {E¥ Z# (/I8 1T Python 12X, EEIMK?

TEE A F 2 T REA B . WRURECHE I [ a7 oe) TR, AE ORI D
R, IR AT A T

BRARVRAE BT B PSR T BT, 5 MR SAERAR Y “DOS B 17 B “aAp S /n i 117 ibTr #
Windows fiy4%. M VR ATER R R ond SRBIEXFIET 1o ARV ARAENS R BIARIT AT IT XA 27 1
PR £ A Windows “fy SH/R7F", lHARA IS

#A>

BT TR RESAN ], i LS TR AT AR A ARV, B AR 2 76 2 SR I AR 74 -

’D:\YourName\Projects\Python> ‘

R B P 2 LR B S AR P R o an e 1 B AT s AR 3. 4R SN TIXFE— AN DS, 8 PATFURIETT
Python 2% 7T .

Python [l 4 B4 73 Sh— S Python A 35 AR P RAL B . RREAERBUMIA, LM, AR
PP AR TIRARR Y . BT ASERE L HEAR AR R AL BRI Python IR g ?

WG, WA LREWSR “py” AR ORI IEMRES:  WERIAT I — o 1, Sl Afr S py
v EEi LK

C:\Users\YourName> py

IRJEAREY. 247 WIS AL AR -

Python 3.6.4 (v3.6.4:d48eceb, Dec 19 2017, 06:04:45) [MSC v.1900 32 bit (Intel)] on.
—win32

Type "help", "copyright", "credits" or "license" for more information.
>>>
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RS T 28 A “AXE R FTTT o X EMRE IR AT AR L A A Python IEAJEZIAS, FHAEERFRHTEFAG &
file X/ Python S KIYINREZ —. MIAJUDRBAHFFERLR:

>>> print ("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

W2 NAEAE T AR Y Ve 5 (0 5 B AT AR g . AHZE R <2 X Python &350}, TJH exit () sk, =
T ctrl A 2, Z 5% Enter HiR 5] Windows iy 2428 AT .

PRI g A AR 038 BT X FE— AN 55 H P46 » FTR 423 » Python 3.x » Python (0 4-47), 7B e h#l—4>
HE >>> BORMPE . )5, WA exit O BREEHR ctrl-z HEHGHE G2 % . Windows
SAEXAE DB T—A “python” fiy4y, FF HAEIRZ ILMRERR I K P E

BAEFATIE py fySCAWARH], ATUARIA Python AR 1. 17 B4R (It Python JHI AR fr) 268 X ¢ A2 SO X%
f&o fBis Python JIA(I T 500 LIfiv 48 hello.py, JFHan S HRFFAEM T EHRITI, AR AR 52K
LT X 2R P

C:\Users\YourName>

HABAERT VAL py G PATIREIEAS, RTEEA py FIEIAR #12:

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

6.2 IE4il Python BIZARTTH AT ?

1t Windows |, #5fE Python 2234 Fe 7 CLAF.py 47 €44 5 SCH 1L (Python File) A RIK, H i SCIFRALER (M
BATIREAS AT T fir % (D: \Program Files\Python\python.exe "$1" %*). X/ UAflIAfEAy <
PP TR “foo.py” My BEAAT . AR Bl i R B “foo” T TCHTA AR e RIATIIAS, T
it 2. py ¥R E] PATHEXT FRFAs &

6.3 At 2HBHE Python EFESRNEE ?

%, Python f£ Windows F/S s R, (HH/K&SA HFIRIEUE Python AR BRI B A /R 8. 4
NS, FEHAECE AN A ) Windows Z4¢ |, Python AIn] DA TARFGAR YT

AT RE R TS0 E R R BRI B DRI Y 2R RS R TC B S R SCPE R 8 b I A B TR
i, S REHR T 2 B BE SR . AR R L RN AR ER T ELE , WG
PUEATZFFERRCE . MR, McAfee REFHIAENFEBLE MR SUIE RGNS, &7 42X~
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6.4 FEHEM Python BIAHI{ETTHRITI M ?

WS % cx_Freeze Fll py2exe, PEHRERVFRELT Python fURSEIEE K| 5 HI GUI AIHAATAE Y distutils 4" .

6.5 *.pyd X1 DLL xR ?

2, pyd X diL, (B -0 AURIRA — %K foo.pyd Y DLL, JRAEWMAAH — 1 K%L
PyInit_foo () . SR/GHRTT PAYRE Python f0fY “import foo”, Python 48 2% foo.pyd (DA A foo.py . foo.pyc ).
WARKEE, FEalHM PyInit_foo O RWIRILE . RN Hf.exe 5 foolib %, FI2hiX 252 Windows
ZORAFA(E DLL

TR, foo.pyd W18 R 152 PYTHONPATH , 5 Windows 112 foo.dll 142 B4, foo.pyd A
T BAFAERIBATIR I RR Y, TR AR 5 dll B, WSR2 dIL . 44K, WERARAE import foo , NI
i foo.pyd . 7E DLL W, 45EE/EIi RIS H H _ declspec (dllexport) FHH. Hr.pyd A7, £ v BRER
F)F g Lo

6.6 FE#IE Python #x \—1* Windows 2F ?

F£ Windows [ FAR)F i A Python R 1T DAELZ5 U -

1. 3 _ RZEL_ HAEAERAY exe SO B Python . #F Windows |, Python Wi 4> DLL , 3XkEAA] DA
AEPLS AR A G52 DLL b, GX2E— A ARICFn g s, ) Mx, 453 pythonNy.dl11 ;
BRI C: \Windows\System 1. NN 42 Python g4, W%iF “33” {t3% Python 3.3 .

YRAT DAGE 35 B R AS [R] 1 7 =A% 82 21 Python o N#K I £ 82 K B 832 8 pythonNN. 1ib , [z fTH}
W E 5 pythonNN.d11 . (—%UiH: python NN.1lib ZFTIEAY “import lib” |, Xf T
pythont.dLl . & Wi . T HEHEARAIRF 5 )

i AT B BE AR OK b fRT Ak T OBE Rk W, — VIR AE B AT B R B R AR S b 5l Win-
dows [) LoadLibraryEx () £ % il #& pythonNN.d11 . QA% 8 0670 ffi FH ffi ;| Windows [1)
GetProcAddress () BIREIKIFAIFE4T /71 pythonNN.d11 HAEFHI%HE (R Python () C API ) .
T ] DA SEHR £ X AT A8 A Python C APT () Bl AR Y C AASER 2 &Y

Borland #2758 : 5 #iff] Coff20mf.exe ¥ pythonNN. 1ib #fik OMF &3,

2. WRARGEN SWIG , R75 5 @l —A> Python “Y" JASiby” , ERpli iy 1ALy i) B A1 75 92 ] {3 Python
B SWIG KR URAL FRATA SE IO ARTT o 552 IRFFEERE F] exe SCUIF P Y C AU () #RA 2062 DLL
S, Xl TR .

3. SWIG i init B4 (—A C BA0), U FRIE T4 MR 4 B . DA, JTREHe ) 44 B
leo , I init GG ECH BT initleo() . ASLEH SWIG FI, W init BEECHFBERR initleoc() o 3P
e T A T3 2 BT O e 25
PRFTLAYESEE 2 i C PR3 3].oxe SRR IR I I 46 (LRSS ) FAF LM S AL Python | (3%
R A R RIS )

4. FIE 2, ARATAM AR AU (1 5 AL ) 471k Python f#RERS -

#include "python.h"

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

6.4. HAEHER Python BIASIETHITIH ? =


https://cx-freeze.readthedocs.io/en/latest/
http://www.py2exe.org/
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5. Python C APTAA4E I, TSR I MSVC 2 Ah 94 B3 A9 2 python.dll | 5K45 22 .
WIRE 1 RJH FILE* S80S B BITE S S0 B FR P AR AE , A4 ANGF230 FILE

CERRREAAR I . WSSBUR AR, ST _ A _ SRAITh k.

WU 20 {EH void BRI BAUAE BRINY, SWIG £/ WA AL

Py_INCREF (Py_None) ;

_resultobj = Py_None;
return _resultobij;

Py_None ;2 —/~%, B NS pythonNN.dIl H1 4%k _Py_NoneStruct i) AR 45T T - R, 1L
RADHEAE L2 G iR AR IR PRI RIS AR e -

return Py_BuildvValue(""); ‘

A ATREM SWIG 1 stypemap fiv4 H S TH i, (HERICIEFILTAE (T2 52 4i SWIG H#F).

6. fifi /il Python shell {4 )\ Windows 1Y #2)5 PY# 8 37 Python fiFREES 1 LIE AN @ — N5 A B
FURFSS, T R B 8 1 &80, M, % (8¢ wxPythonWindow 28) Wiz A& —A “AHL” R
Mo %% £ E] Python fEREIMRZE )« VR ] PLRF Python [ i/o H5E [n] 3 L RFEE W _ LR _ X4,
AR LT 27 read() Al write() 73509 Python X§4: (FEY AL e L) .

6.7 Wil gmig2R A EEFE Python [RICEFIEA tab ?

A FAQ NEWAE A #1245, Python FExU#5ws PEP 8 |, A 471¥) Python fCAGH#ERE 4 254K X /2 Emacs
python-mode BRIA(H .

AT gbes F, IREHEFMSHEERE— MR ERE . MSVC IEX T KA AR, HHMRESE & H{H
W23k 5l Tools » Options » Tabs, YT 3041255 “Default”, %8B “Tabsize” F1 “Indent size” fy 4 , Fik#F
RS PR

WRIR A H R SEET S S8 E BT, Python £55| % IndentationError B TabError . {fif
A PAIZAT tabnanny B PAAE AL B 2 H SRA

6.8 INAHEAPHEMIRA TEERE?

i msvert fidt. X2 nifEl) Windows % g3 R . B T g kbhit O ATFRAREAH
SR AN, PAK geteh O BT ARG N FEARFmANRE L 1] 2
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CHAPTER 7/

B ERERAEERBESE

71 BRERALERES T (GUI) H&
7.2 Python RERAFEERLAMERSFTEITASR ?

EIXIARRN (BERSEN) &, AL TAEERE. BRAFE T RERRAHMEE Python3 [, HE
/b B i Tkinter DA Ot 3% Python 3 #Y.

7.2.1 Tkinter

Python [ARMEAR AL T tkinter, X & — NN RIEE T, $8 0] Tl/Tk S, %8 0 MR s 5y 4
(P iz DAL & 7E Python (RS HEGI A7 H o) AE A THRAL. 227 Tk 3R, HaniRAE S,
AI 5] Tel/Tk T [ 2171 Tcl/Tk A 5E#&F54H 2 Mac OS X, Windows 1 Unix #2/ER 4G L.

7.2.2 wxWidgets

wxWidgets (https://www.wxwidgets.org) 2—/~HH . FIEMEN GUI K|IEH A2 E, [l C++ /5. B
PAMEZ AN EAERGT- & AR AR B AR A LR . f04E Windows, Mac OS X, GTK fil X11 F-E7EP , #ie
wxWidgets 24 Hifa 2 LG . (EES 4 EEH T, wxWidgets Z5E 0] I T £Z1ES, 4% Python, Perl,
Ruby %,

wxPython ;& wxWidgets [/] Python &L . B AR ZGEE7E B Hrit B E 2w SMRTE G T wxWidgets, (H'EF| 4l
Python " Jig, $4It T/ 2 HAME 5 25 A L n FtE . wxPython A —ANi& BRI HH AT K4 IX .

wxWidgets FI wxPython #RJ2 H TP . SEASAVFRTIE ARV AMITERDIL S A AN 2 b 1 &
il
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7.2.3 Qt

Qt THAL (Wi Ji] PyQt ¥ PySide) % KDE (PyKDE4) £ 240 @i fic il i . PyQt 24 Hif1#L PySide B
B BRI S E A, AT Riverbank Computing 43K PyQt V¥ R[Hi. PySide U AT LA F Hi 1
TR

Qt 4.5 PA_EJRAAS ) LGPL #4747 0] s pbah, Wl nlikn] A Qt 24 ] AR HL 3RS .
7.2.4 Gtk+
£1-%t Python f#) GObject 1745455 ATPAF T-45 GTK+ 3 W . 5% Python GTK+ 3 ##4.

R 4% Gtk+ 2 T H AU 1) PyGtk 45:E , /2 James Henstridge SZFLMY . ELKTE S <http://www.pygtk.org>.

7.2.5 Kivy

Kivy & FiBs P& B0 ORI e, 7B SR SR RS (Windows, macOS Fil Linux) DA RFSEI 4
(Android, i0S). %M {# il Python il Cython %55 , AT b FHl— 2517 11 i

Kivy J& H i FHREE, (1 MIT #F ]k

7.2.6 FLTK

the FLTK toolkit ] Python £ 2 fa] B AU AE 58 K HMARI 55 %7 AR S0, AT DATE the PyFLTK project B3k
(GYEES IS

7.2.7 R EH E (OpenGL)

X} OpenGL #§7E, % PyOpenGL.

7.3 YL Python i) GUI TEREATAEHN ?

i 15 %23 PyObjc Objective-C bridge, Python £2 /3 7] PAf# ] Mac OS X ) Cocoa J% .

Mark Hammond [1] Pythonwin 35— MG RIZE (MFC) 3 O —AN 48 Kk 2 5 d i | MFC 251 Python 5
I Python i3t .

7.4 Hx Tkinter B%jo)&R

741 BEH “FLE" Tkinter 12F ?
Freeze (BN “UR&E”) 2 HRAIEMSI N FHFEFR T H., 24 R4S Tkinter FEFH, FEFIHAZEHATEE
W SriatT, FNFRFAIIRTT 2 Tel Fl Tk .

— PRV R R 5 Tel fl Tk PE—[W] &40, H HAE B THH #3548 & TCL_LIBRARY fll TK_LIBRARY
TR AT A B

KT HAFEIE RSB TN R, ok B PR R Tl A 535 2L Ay ARy o — IMBOX A g g L
H.ny SAM (stand-alone modules, /5L , B4 Tix distribution (http://tix.sourceforge.net/) —%R43
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1E)E H SAM B 451% Tix , FE Python {4 Modules/tkappinit.c FHSTH Tclsam_init () A& M4
F, It FLIRLF 5 libtclsam 1 libtksam #1468 (AT fE 04045 Tix A9J4) .

7.4.2 7R3 10 RIEBTREGSADIE Tk EHD ?

1E Windows PAZMEHAB-& _ERTPA, AREE ZORTE ZE 26 (F2 VR RS B o— N AR /0 A5 . Tk 5
5 Xt ) XtAddInput () XFMETEA, BRFREMN— A EEHRE, 24— SRS o] DL T /0 4B
Mg, Tk EIEHESE X B EK S, 2L tkinter-file-handlers.,

7.4.3 7t Tkinter BB ERTIE: HtA?
GBI IAS IR DA bind () HEE THIMAIRT, B2, M3 FH MG, Xt
PR HIE A AT -

AL, I E R AR . e Tk SCRY AP ALK focus #5840 — DM ERAT
CHERLFRAD, SRELAHEPIRANENE (AR &R takefocus FLIT)

7.4. Fx Tkinter BYjo)g& 75
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CHAPTER 8

[E+(E] Python 1 &2 A3k ioisg £7? 2 RS &

8.1 {+F/& Python?

Python 2 —HELAH R o ‘Tt B RO ME P st . [AIED Python JB5 373 5 B MO 25, Eb 0TI
SR (I SR LI DGRBS RITER . 0 Google, MK
AM%@F%ME%/

AR T B W L B Y Python FE 5, W PAYE Python %] £ #F 35 5|” 44 <https://wiki.python.org/moin/
BegmnersGu1de> MR

8.2 [Fl{+[F] Python =< FEF Y128 £ ?

AR EEBLRG 224E Python AR, (HNGCIHAIRG 224608, DATR AT BT REAY 734 T AR

o HUFFHCAL B B S 1 1l 1 3 A B R mg P U L2256 Python;; AR H fie W5 A0 IO RERS LT
24t .

o 557 MR S22 B T DA Python 3 5 7 ELELZE% Python. H#F MMM IE IR, 4t
GUI 2t 5|48k A A B [

o —LE422¢ Windows FUREER HL1 42 %€ Python. A% H HILLSCIFRCAT, MG HP i s T 4 4
Python. #SAMY HP 452 T HARAZ#E i Python i 5 %5 .

JfF%?FEﬁEA Umx %, Biln: Mac OS X Hl—4£6 Linux ¥4 TH 320 4¢ Python 5 &8 RERE (0 & 7F B
AT
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8.3 FEEB1TIR: Python m%?

s B4R Python (12245 7y (EE .

FH AA/INLE4E T Python, 1l HATH AR . Windows fEER G, siMahl & b o/ it
Tt

# Python J2iZi 5 =y oI REA W e ey, thn] AITRRR, A/ O BRI A R AT IR
JRERZ i 1) e R S 2 e d s il H A7 (EER Python H

WRERMHBLSE Python, NI E . FHRMNF L T AR R EEAWEY, HHOTBRE, &
i#h Python 857 1) THARAUM ML IE T AT . FORTLERE AR R BT TR T R IS 2Ly
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APPENDIX A

RIEXTHRR

>>> B A ERIARY Python $2/RFF . FEAESY R T REPASE B s E MR RERS LA T IR ARG 2 il
- AR A X
o AZT SR A KR AT ERIA Y Python SURAT, % rilkngfRassl, MOt S AR Y
(B35 s, i =85%), e — &tz )E.
e Ellipsis NEHE.
2t03 42 Python 2.x {4441y Python 3.x FUFAY 1L, LI MRHTIRGG, i JIMRHTR, AbRIA K S ARSI )
N e

2t03 A AEAREE Y, B4k 1ib2to3; $2HE T A0 & Tools/scripts/2to3. £ 2to3-
reference ,

abstract base class -- fiI% R G IELLFEFR ABC, @Xfduck-typing [ANTE, BHFEML T —Fp e U 0 0987
X, M2 FHAMS G E hasattr () BT AMEE MR (Gt BAR ). ABCHIA
TR, XTI R 5 HABE, HAMWIRERE isinstance () Al issubclass () FPAR; #
UL abe fHSCRY . Python H £ WE R ABC HT LI IE45H (7F collections. abe #idkHr) |
BF (FE numbers fEE) . i (FF io Bithh) . SAEREAMELS (FF importlib.abce bk
H) o ARA] DA abe Bk A H ) ABC.

annotation -- byl KR AR, KEME. REOES SR BHERMRE, Bl £ 20201 SR .

JRrR A R AR AR B A T AN TG, (B4 A . B MR R B b & 2 A O . 8RR ALY
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 1 PEP 526, XTUIITHEE A NE .
argument -- 5 7R BREUHE 2 function  (B{method ) WHE. S35 RWiFh:

o RHEF A TERR ORI PRI A AR RAT (B0 name=) SUEAE N A STERTTRIA ** 197 S
MERE A 2B, 3 A1 S FELATRXE complex () B M HIYJET Kt 24

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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o EEAH ART RKBETFSHISE MESHEI TSRO RIS ARS8 A a4
* [iterable L TCRGAE N . 28BIIE, 3 A1 5 FELA TR g TS 4

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

SN BIRE LA R B o Y B R AS B . A RN 2 I, calls —75 . ARIEIEYE, ARARAER AT
FRFR—NSHG BB B E PR XTI 1 eyl AE o
2 Wparameter RIEFSH , & LR A 40 5 404 X %) DA S PEP 362,

asynchronous context manager -- 525 |- F 30 PI8S AP R W E X _ _aenter_ () Ml __aexit_ ()
FHERXT asyne with iBAH R TSGR B PEP 492 5] A,

asynchronous generator -- 5535 LK 3% 1% [B{E M asynchronous generator iterator A%, B 5 async def
& SRR R BARAAERL, ARFRZAATET B vield REX A —FRIIWTE async for fEHH{H
.
WARTE T T8 A0 A ian i, EERLRE IR AT AR 24 77 £ R B R R E . WRFEE-ERL
BRI A FR AR
— AR SR BT GRS await FiAX B H asyne for VAN async with {E4].

asynchronous generator iterator -- 532511 )& 8% %028 asynchronous generator BB A EINTE
BEAHGR T asynchronous ierator, 4] _anext__ () 7V SR — TS AR NT R
AR R B AR BB R —A> yield Rkl
F/0 yield SR ARALIE, T B IPARES R R ROATEE Y ry i), 4%
AR BEXREGHAM __anext_ () R EFIRAGRIKER, B MNBEFAE SR T S
PEP 492 1 PEP 525,

asynchronous iterable -- 2B [ ECXR 7] #E async for i A) gl A A9 X 4. 60 E A B W
__aiter_ () F¥ERE—A asynchronous iterator, 1 PEP 492 5| A,

asynchronous iterator -- 2B 08 SCW T _ aiter. () Ml __anext_ () HEMXIE., _ anext_ W)
MR [l —A~awaitable ¥4, async for £ACHFA LML __anext__ () JrEATR B ) Al SEREXT
%, HINFHF| Kk —1 StopAsyncIteration B#. H PEP 492 5] A,

attribute -- J& M KB —AWRIME, ATRAG G5 2Rl HA TR B, WR— R o BA
— M@t a, WATLAR o.a KEIHE.

awaitable -- R[ZEREN R BETE await Tl PRI S . v PR coroutine B2 HAH __await () LM
%4, 20, PEP 492,

BDFL “& B =25 M#E" 345, Bl Guido van Rossum, Python (813 # .

binary file -- —#ERISCH: file object EMEIEE F 1 ot %o TG SCHRIE TG A RIS (T, Twb!
or 'rb+"') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIOfl gzip.
GzipFile HJSLMH.
J15 S Wiext file T ARBENS TS st TR SCHXT S .

bytes-like object -- ‘F i %%} % 5 bufferobjects Hf H.GE- T H C-contiguous ZEaf XI5 . XWIEHA bytes.
bytearray fll array.array X%, PARFZEH memoryview X5, FAN G 1E 2 fp 3k
BAREAEP R s XS E IR AR . PR B SO DA Sl BB R R 5
HAC PRV TR EAT AR ) A . XIS A SCR T E R AT E TN . ARG R R
il f13E bytearray PAJ bytearray [ memoryview, HAWMEAEZR —#E HIBEIRAFT A0 AE %)
% HERETENET); XM RNE T35 bytes DA bytes X4 memoryview.

bytecode -- ‘= {ifh Python JFAURS x4 41 F158%, R CPython fifREgs H1 3R Python /71 RIS . 5
WIDIB S EZAFAE cpyc SCHFH, SRS R BT IRl — SO BE TR (PT DA G 25 REVRAG B8 2 13 R
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W) . XBP PEES BATEARE RS AT S WLER IS e virual machine 22 1., 1 5 /N [F] Python
BRI FSA—EEH, mA—ERELEAR Python liAs 345

FATIGFE 24 R AT ATE dis BRI SR AR .
callback -~ I{ —AMEH SEAE A DA PATEA K (g 55 20 18 D 1) 1 Bl R e 5
class JHRANE P SO IR 8 SGE L5 XA LB T AR i E Lo
class variable -- Y& B4 FESEHE AR R, I HAURTERMZH EAB U (AR TERM B B H0 .

coercion -- BRI 7o 6 ST M R RS E R, — B S0 R b A 4R o) — AP L. 91
W, int (3.15) ERFEIE AL R 3, (A8 3+4.5 1, SHIREUR—3 (—AM2 int, —4>
J2 float) , WF A AR ZEBUA GEMTIN, TN % TypeError, UIREAT 9 Hi B LA H]
7 BUL IR T ] e S 50— R ZEBY, BN S AL £1loat (3) +4.5 A2 3+4.5,

complex number -- 535 @ EHARGENY R, KPR BUFEE R N — DS A R . R
e HERCEAOL (-1 BPFOTAR) OSSR, ERAEREAT SN 1, TS J. Python NI TR
By sofy, RN TREARC 20 BEaa —A 5 52, Bl 3+15. WIPRTEE math BLH AR HX)
WARBURA, WHH cmath, AR AR — DB RAECARE. WRIREBOERA L, ZIEE
LT A AL

context manager -- | F SCEHIZS 7 with A p i, e L __enter_ () fl _exit__ () FEERE
HRERSH S . S0 PEP 343,

context variable -- |- F 3028 5t —FAR$E HAr @ 1) B SCAT AR R ERAS B . X B TR JRih A7
G P RN PATE R AR A AN F A RE. A, ST B0, —MUTEREb RS a %
A BT, WETF SRR EEH RN RS AR TBE . 20 contextvars,

contiguous -- YE&E — PR ANR A C i 428 Fortran i 4k WO N2 TESEY) . FE4EG /2 C I Fortran &
SEf). FE—YERAL T, BTA 4% H A E NAE R LU A SR EES ), RN BTG RS 0F . 72
Y C-IESBUEA T, 43 AT HIEHES I B e — AR5 [ IR 2% H P B fe . {H27E Fortran JEZE504H
U AR k.

coroutine -- P PifeE T HIRER) E— BB, T BIRE AT DATERE— b AGFAE DS — RGBT . PR U R] DAEVF
ZARP R EVEA . BHAWKE . EfTE asyne def iFRPREH. £ 0L PEP 492,

coroutine function -- fhFEREL 1% Bl — coroutine ITER M ERE. MERET L asyne def iIBAEE X, I
A HEfL P await, async for fll async with 8=, X EH PEP 492 5] A1,

CPython Python Zifeif F WAL LI, 7E python.org b &, "CPython” — i H T~ 7E b B RF 1H 52 B 5 At
SEPR4E 4 Jython 5 IronPython A X 51l

decorator -- $EHigs R ITE NI — DR RS, EHE G ewrapper iGEE AR TIREUE . 2EIHAR Y
L TAdE classmethod () Ml staticmethod ().

AR IR, DU AR B0 ST S R Se 55

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

FFEROAE S S 28, (HlER XM . A XIS TR TS 0L sREE SO 2858 SURYSCRY
descriptor -- §liik#% (TEX T _get_ (), __set_ () Bl __delete_ () FEMMNE. B LENHE
HHERZRES, BRI T S B A R L . EEE T, a.b RARE. R E SR
— BT STE a R FHAERATN b BIXTE, BAR b — R, WS X R b 4%
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Tiike BEARGIA ARG 2 IR 2 AR Python (1 ¢ 58, RN J2 1 2 B BEARIE I BLA, (04 B2
Jriks JEtE. ROk BESOTIRLA BRI G AR

A KBTI R TES 1T 2 7 descriptors.,

dictionary -- “ylL — /N CHCEZH, Hod AT S A AR L S 2 AH Y (9 (E . BRI DALRAEMHA __hash__ ()
_eq () HERXTE., AF Perl iEE FFKA hash,

dictionary comprehension -- “y il A AbIH— AT IR AN G P BT A B A JU R IR AR [ 45 R ML — P
#E{, results = {n: n ** 2 for n in range (10) } ¥AEM—THE n FIE n ** 2 WL
FIH R 7 . 22 I, comprehensions

dictionary view -- “FHLELE M dict.keys (), dict.values () fil dict.items () IR [ HIXTERBEIR N F
HWAE . ENRETFHAHN—DISHE, XEWE Y PSSR, HEESHHN AR BT
L R SR o BRI, AT list (dictview) . B dict-views.,

docstring -- SRS FRFH (N3 AR ISR — 2R B FAF s P . eI RITIN &
P, BB R B TTEZE . BRAEER __doc_ @M. T e T IUENE,
PRI SR Xt SR A TR SRS A RO

duck-typing -- 7R Fg—FhgmFR XS, B ANREEE AT R RA0k I e 2w A EfE D, med
BRSO oy EsUE N (CRERGN T, nEREGEN T, BalsEmenT.) hTimiEE
FHAER e 2R 8, it RIS vl i e 2 SRR T R ME . 19 2R BLE G type () B
isinstance () Kpill. ((HZEEEN B0 DAMH 46 28 % fEN#h e, ) MAES R hasattr ()
K e 2 EAFP 4Rf

EAFP “RJGUAHORVF AT D))" IS . XA Python 5 AU S 4 5 MM 2 8 I 77 1) B el S PR AP AE
HAEBE B BRI R A o XA it PO AR R @ KiRIs ] try Ml except 14T, T HAINS Y
MR FTELBYL W%, # LT C SRR HAbIE = .

expression -- Lk W DK FAMEMTEEFIC. Haihyl, — DRk FE RO, 45K,
JEPEDT I IEFATER BRI BIL A, ENEEEH SR —ME. SHZHAMET AR, HIEAES
tPER R RIRA . IBAFAEAR BB R IB S Wstatement , B0 while. WR{E M2 )& T B AR R,

extension module -- ™ JERIR DA C 8¢ C++ i 5B, ffi ] Python 1Y C API i 51E 5400 DA A 3E

N

T H.

f-string - R 47 €0 5 E T RIAITRER FIELERRY TR B LT T
65 . &I, PEP 498,

file object -- SCAFXF G0 AN AL [ SCFF APL AR R EBHEIIXTS (A read () B write () KFERYJY
R) o MUEHAIE T SHAR R, SCPFERTR AT ASE BN BLSCRE RSO, R AR, SO Xl IR
WU (BlanbRiEs A i . NAFZEnh X, B R IS ) . SUER Gl ST 3T 28R,

Sl AT =R SCIFRT G Il =22t ] SR, Geir =20 ST DARZSUA U . AT 101 58 L3
1E Lo Bk, QUESCIEXTRMIE T XM open () BR%L.

file-like object -- SCAFRINF % file object 1Y) [R] iR .
finder -- L EREY —Fh oA BB F AL loader X5

M Python 3.3 R AF/E P AR BU I A Fk 48 Lok 12 548 % Bl G sys.meta_path i, PAKpath entry
finders fit £y sys .path_hooks ffiff].
BT % 1, PEP 302, PEP 420 fil PEP 451,

floor division -- ] FICEBRTE 1) 8 A B SR il i BB B ik 1) T OB BRIARYIZIEAT R // o B,
Fak 11 7/ 4 WITRERE 2, S ZMRE R F B EIERRAIR R 2.75 o EE (-11) //
4 2RI -3 PINX I -2. 75 @ T AREIRER. I PEP 238 .

function -- BREC P DA )9 A OR [] BEAME Y —2HIEAT o 3R] DA HoAZ A A B Z AN A3 HAE R B PA T
W . 55 Wparameter, method F function ZE4Y,
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function annotation -- &b BI4HXT R E0E S 80 FHE R annotation .
PRECR Y T2 242 = 0 BlnPA R B2 W1 int SE0FHUIHR E-— int {E:

def sum_two_numbers(a: int, b: int) —-> int:
return a + b

PRARETETA R AR UL function Y,
2% variable annotation 11 PEP 484 %} I I GEAHEIA o
_ future_ —FpOficdle, IRRERT GO R E -5 24 BT REAS N ARCAS BT T8 S R

i?.(iﬂ}er/\ _ future_ BIHIFXFHEH A EAR EORE, AR DA B AT i O AGE 7 PA S AT B
ZRIA:

>>> import __ future_
>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- K3 [MIW¢ TR O FE43 B A 1) A FF25 1B) (93 A2 . Python S 3 it 5 | A1V BORI— > BEAZ A6, I
A THEAGERS | AR PR e s R AT My . AT DARE T e BEboiea il a3 [ml fic % «
generator -- AR 1R[] —generator iterator W pREL. EREARMBGIWEREL, AFEGSIETHAT yield K
KA A A — R INE LSS for-TEIAME T BURiE T next () RELE R
TH AR R AL, (EAERE LR L N WAT AR R TR £ B R R E . WRFEIEERBAMKE L, i
I AEFRARE G5 S o
generator iterator -- 4 g3 EAES generator PRELFT BB RTS .
TA> yield Ll EEAR, ICEYUHIAEMTRS (AR RMHERD vy 1H4)) . 4% £ R
HHREWER, ELMNBEFFALEMRLENAT (X5 A BH IR R EE IR ) .
generator expression -- /)R ERIE X R [0l — P EN A FRBA. ERERMRGEE RS A E LT
—MERALE . JEERY for TA), PAR—WIER) 1 TA). AR GZFIEKS NN R BUE N —F
B

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

generic function -- {Z % REC AN [A] 9 2 B S BUAH [F] A 0 24> sR AT LR ek Bk R P B £ bl ] R SRV
SR R I 12 [l FH RS S 3
HiES Wsingle dispatch RiEFS5H . functools.singledispatch () HifigsPA & PEP 443,

GIL 3: [ global interpreter lock ,

global interpreter lock -- 2 R RESS B CPython fRRERR TR B —FHLE], B0 ORI 2] LA — AR
AT Python byrecode., WEHLHITE IS B EXT GBI (048 dict SFEENEIAL) EXIF KT R
4:f&f 7 CPython S8, Z5HEM R REss MBI EIS M Ress 2 A Atis T 68, HAUH N2 4isE: T2 4t
PRES BRFATIE.
g, HESEARUE R EUEE =0 PRI R SR I T A AR A T AR 28 A AT 55 R 4 BORG A BPREi GIL.
AN, FEPAT VO #Emi B2 2R GIL.
A (ARG IR B SR B e S 28 ) «“ B e REER IS IR RIS T, RA X 24k
TEH 0 B AL PG 00 N RO RE . A T Rk PP B 10 R ) R R T B IR AR AR T A 2, AT X DA 4
.

hash-based pyc -- J&T-W5 A ¥ pyc {88 FH G RJ5 SCA P ey A (BT 3 A5 J 08 e ik [ SR ff G 280k 2 T 2 A7
%, 2, pyc-invalidation,
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hashable -- WUy — > %F 500 M 7 (8 Q0 SR AE LA ey LI N6 R e s, SRl Tob A (BEFREAEA
__hash__ () k), IAIPARI HAb R Rt AT (BEFEEA __eq () F¥E) . WBHEN G0
TEA MBI A E L &5 R A & A .

TG A PSR SRR P SR AR B A BT, PR DAk S B 8 A PR S8 s A fEL

KZ % Python HH R AT AE N EXT QA2 rI WA i) WIARZeds (Blang) Rali ) AT A; ARl
2ty (BIATCA frozenset) (M EAIHYTCR LN AT MG A A R AT AR )@ SRS BN R 3
IR EFELEN—E A ME (R25 B0 E), ENmMmaEnEs2s T e
id ().

IDLE Pythf(;n H IDE, “GEIF A 525" PSS . & Python ARl A4 TR PR HY B9 B4 g A A RE
R

immutable -- AR[AEXF G BAT FE RN G AR RUFEECT . FATHRAICAL KRR GBI
Ao QERIDIAFAE— DA RE, WA BIEEIRTR . EAERR S B A R R AR,
BN UL

import path -- AW HEMIE (B2 458 ) ARMPE, Sglipath based finder FSEERFA
Hir. FESAR, WAETFREFKE sys.path, HINRGARUEHETTREEE B __path
JE .

importing -- § A &ML 1) Python AL RE A ) — MEL ) Python A5 Rt A (A3 2
importer -- Ay BRI IEBIINTS; WAL BEE T finder XJg&T loader

interactive -- 22 i, Python i 7 — 2 H A MREAS,  BIMR AT DAEMERES s A7 et A TR A ALk s, 57 ETA
IR AR . AR AT SEMRS) python iy (HLAT ATEVRIVI ST ALIT 4635 B rpg R A 7 3 5
) o FERH AR SR IR B HRAN A I X AR KSR (LR help (x) ).

interpreted -- fiFE%Y Python — @ MEREALE T, SZAH@aIFAIES, SRRPIFERIX BT 717 5 4
AR HIATE I A IR o X R PR SO T DA L AT T AN A6 S X B T AT SO ST R
BT R R H R A AT KRR, R HAR P RIS TR R . & Winteractive.

interpreter shutdown -- fRFEZS JGPH A 2R KAl Python MEREGRFUEA —ANMFIRIZ 1T BOT 22 BT
HEDECTE, FIABTEHRANS Fh N TS . BRI EDI & . Xl A e S
e B 55 5 | [l 8 R AR S0AT o FE R PR B AT (R AR W B B B A b iy, R L sy B UL
EAFARC (LB 0T R s L 45 ) -

FEREAS T 2R P R A __main_ BIHREETIE T IA C 58 MR AT -

iterable -- W[ RAURF R AEDS 12— 1% [n] FLAR A T AY XS 5o mTARAOR SR B 14 B A e 21 6 2 (il 1ist,
str fil tuple) PAKFLLIEF ARG dict, T Z AKENLT __iter_ () FEBUZELIM T 5
7 ) __getitem () JIRMIER A E LIRS

AR LT T for TRIRRA R 2 HAWRR AP HNHTT (zip () map () ...)o J—PH[EAR
MGANER SR H N ERE iter () B, BE&RENZNEEEREE. XFEARIEH TEEEGH—
W o AEE BT R, REFEAFER iter (O B HOAHERET SR . for iBMEN
PR E B AL BRARLEHAE B8 — MR o iy 24 72 B ORAE DR R R AP B AR . S Wliterator . sequence
PA S generator,

iterator - BARUZF JRFIR —EALIRRMIXI S . ERMMIBEAAH _next__ O ik (B HESNE
PREL next () FFBAREIRH I, 248 KT N5 % stopTteration S, FIX Mk
REF R HBIRTICRER, HEHHE _ next_ () HEHSFHKEIK StopIteration F#. %
RALURA __iter () JIIEARREIZENAR G H &, NIHGE A0 @ n AR, alg
AT HAREAR GOE KA. — N RFEWBIINEILE S R EL VT AR RS, A
X5 (Bl List) FEARERINHAAA iter O BEEURTE for MEFFH AT E MRS A — ik
e WERAE BN DL F AR 10 2 AUAR I 2 2R 017 2 BiA AU AR e R ] — A U 4, (A
BRI R

W25 B £ typeiter.
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key function -- BEpR %Y G ek R FRBEBE pR AL, 2 REAZ AR 0] T HEFF ERHR LA ME AT AT T R BN, Locale.
strxfrm () T4 AFEREE I HE T 29 %€ 1 HER 1 .

Python A7 ¥ 2 T H AR 0 v/ 1 i R B0k 42 il JC SR Y RG22 2 05 5K Hdh 48 min O, max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA KX
itertools.groupby ().

FO AR 2R . B, str.lower () HYET DARVEZM K /INEHEFE B H 4N,
BB lambda FIAAKAIHE, B0 lambda r: (r[0], rl[2]). iiH operator il
BT AR EIE Y . attrgetter (). itemgetter () flmethodcaller (). iHAE WMHEF
— T DASRIRR A 6 o K0 75 9

keyword argument -- o858 2 Wargument,
lambda H—A>§lexpression #4510 2 PNERRREL, B SRV A BBk . B2 lambda pR 5 43K

lambda [parameters]: expression

LBYL “Je#FHGBRIR” RIRCHEE .. XD 5 XS AR AT I T Bl H i e S A mi g 2 4.
WA G EAFP 55 Ot e, HRp R R 4 £ 154)
L LR Y, LBYL TR FE “&F” M “BER” Z B R A F5as K. filtn, PARARS if
key in mapping: return mappinglkey] A[REH TIEREEAEZ 5 HAMLREIN mapping FHF5 R
T key T Hi 5 XA )R S I BT EAFP J7 AOR Rk .

list Python & H)—Fsequence, BIRANF)R, (HERLPIT HAWE S P98l m AR5, FATiHITR
I ]S A4 2 Ry O(1).

list comprehension -- Fil&fir X 40 F— A7 51 v ) e G 8RR 43 0 R T Ok B 45 SR 5 R — P R B T A
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] BHEK—0
B 255 o A B oS FERREOS W AR (0x.) SR Hih if AR EER, Q2R A w
range (256) WA TCERAS AT,

loader -- JIERZS 1 TTMEBIAIR G . B OABUE L 4K 1load_module () M5k, INEEREE H—Afinder
R, S0 PEP 302, ST abstract base class B] 2|, importlib.abc.Loader.,

magic method -- AR Jj7k special method WAEIEZ[E] 7).

mapping -- Wi —FSCRHE R AR S T Mapping B MutableMapping fli5 B2 i T pilE 7 AR 25
28015 . W2 H T HE dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder -- JLIEFEEEIREY sys.meta_path W ZRFFR BN finder. TCEEARE AR Spath entry finders
FEAE RIAEFF A A o

1 H importlib.abc.MetaPathFinder [ fICIE I eI sSC IR Y.

metaclass -- JLJ —F I TRIEERE. Kg LAETERY . RFMMEIY) R, ToRNTHERZ FR=ASH
FFRTHAH R RS . KER A3 TH )0 R d A1 5 AP PR — N ERIA S Python [R5 Z AAFE T 7T AR
BHEXITE. K FOKIEA TR EXA T A, B FRE B, Jee nl Rk sm A e e r ik 7y
Z. ENCHA TICREEDIN H & ARt IR a8 SCH g, AR 2415 .
W22 Il metaclasses.

method -- Jj7k TEZENTRE SCHYBREL. QARAE A IZ SR L) — BRI R SR BCEE B SAE A
HEE—Aargument GRS 4N self). Sl function flnested scope.

method resolution order -- Jj IR J7 A AFAT P 0 e A6 A 11 Bl 53 IHE 2R TR B B S JE e« i
#A Python 2.3 JyiAENT I TR A 2.3 iU Python fFHT & T AR S SEVARITER .

module 352 Python fURDIK —FhALIZUAN . AAHLEA IS 43 25 [8], Al (LT Python XF4R. i
wJ i L importing FEAERNE ] Python H,

5 Wpackage.
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module spec -- iR — A~ dr 2 S A, Hd & H T B g4 X 3 AF E. & importlib.
machinery.ModuleSpec [SZH.

MRO Z: [ method resolution order ,
mutable -- WAEXF G PN RA DATER id () PRApREE I E I T BB BUE . 5335 S Wimmutable

named tuple -- H#5c4l Rifs “HAZud” o] LMK od, HHEPRT RS TER e 4R E
PR AR B s . AR AL Bl A ] BB A LA

HLpNERUETEMAICH, U time. localtime () Ml os.stat () WIREME. 57— FF2

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

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

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

True

e FL A TR Y B (B B BIT ). At , B4 e IR nl il R e U tuple QR I E L
AFRFEBR AR AR . XM AT LS, siE i L) %l collections . namedtuple ()
Bl Je—For IR S T4 5k B H 4 TCAL IR A

namespace -- W {4 M 4 S RAFBE BN, 2SR R SRAMNER, B8 E T RinE
A (FEHEZ M) o i 2 A B 1k i 44 vf 58k SR . 4N, pRi%i builtins.open §
os.open () A4 H 1) A 28 [0 R KA. 24 23 6] 3 5o WA RS S BB eR B 35 B B8
"R 4. AN, random.seed () B{ itertools.islice () XFEEIAR T iX R EE
B random 5 itertools - HISEEL .

namespace package -- iy 425 [A{4 PEP 420 5| A p—f U9 AE TR &8 package , 124 25 [0 A0 0] DAY
B AR TR, BRI Hregular package N[E), PFUREANEA __init_ .py .
FHAIZ Wmodule ,

nested scope -- {IREFEIIR 75—~ SGERBI NG HASERIGE S . B, 785 — ¥ P s PAS |
HIE B . R E RO S5 AR X o . A B S R T N2 1E
. B0, £RARNESWEN T2 RMmA SN . Bl nonlocal XEEF A ARFE AINZTEH
b

new-style class - FiAJe X H i E g T A TS 028 X IHFRIE 7658/ Python fiiAs 1, AT Bk
FKARENE A Python iy o RIGHEME, G140 __slots__  ffidfF. FHE/EME. __getattribute_ ().

object -- X4 ALATHARES (BYESME) PARTE XATH (k) BEdRE. object L@ ATAnew-style class [f)

0 — PP AR s I L & LY Python module, MR L, @i __path_ JEM:AY Python
[iz85 8

Y52 W regular package Fnamespace package.
parameter - J65 function (S)r%) 5 LIS, EARE AT IABEZA0 A argument (e SEvety
WE, 2M%%). HFHAES:

« positional-or-keyword : (IE BT, HEE— W DAL H S A AR DA 50 5T A2 %
AWES . FREOARES LR, BN foo A1 bar:

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

« positional-only: {{FROIE, & —H BB EL ARWS . (WRACETE 2w i1 R BUE X
WIESHNEFENZ R E A/ FRRES, BRI posonlyl Fil posonly2:
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def func(posonlyl, posonly2, /, positional or_keyword): ...

o keyword-only: {{FRIBET, F5E M HABHE M KBEFEAMNSE. AR XA FIE S v] 7 R
E LB S YR & AN A B IS B ETE SN AN S TS 2 ii— * ke X, By
Y kw_onlyl F kw_only2:

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

« var-positional: TZERIE, F5E P DAREE R — MEBEEER CCESE R T (PIEHAE 2
CEZMMESHZIG) . EMESEETEES ARG « e 3, BT H args:

’def func (*args, **kwargs): ... ‘

o var-keyword: WIARSCHET, 458 A DMRGME AR R G SA (PITEHAWE 2 0 B2 i X i
TSHZIE). RMESAEETETESAPRETMEA ** e L, BIA LR kwargs.

FES I VAR 45 E AT it B4, B R] AS Ll e S A0 i BRI -

712 Wargument REFRLZH . 535 H 409 R3] HEgHE WLIH ., inspect.Parameter 28, function
—357PA K PEP 362,

path entry -- Y42 A 0 import path WP — NI E, SW¥ipath based finder AR TE S AR,

path entry finder -- J#2 A N AEHRES AE— V8 X448 1] sys . path_hooks (Wllpath entry hook) IR 1) finder
MR ReiE i path entry 8 iksib .
55 A importlib.abc.PathEntryFinder DA TRESARA DA s IrsC B &1 1

path entry hook -- J#8 A 8y —FP R XIS, FEHITE W] A 4R R path entry F BRI DL T Refs (8
H sys.path_hook |3k [Bl— path entry finder .,
path based finder -- J£ TR AR RS BHAR—FP Lk 12 & 48 5%, A[AE—ANimport path WA $R i .

path-like object -- B FeRA 4 RFE— DU RGNS . BRI G A LR — DR IR str 53
bytes X%, B ARE— LI T os.PathLike MMUKIRIHR . —4%FFf os.PathLike MUK
i@ os. £spath () REFEH N str B bytes BRI RAEHIE; os.fsdecode () Fl
os.fsencode () A[HE BRI str 3 bytes KBPWLER . M5 EH PEP 519 5] AKX,

PEP “Python 3542 1" IS . —A> PEP i@ — i it 3RS, HKIn Python # IXHEHHE B, BifiA
—~ Python A{F 4 K HHEFE B ERE . PEP L 244 A A A B2 AR BUAS AT HE US4 M ) S B e R
PEP [ A R4 th R BB R R . WSO AE DR R R A A8 S 15 DA B R b5 Python [ TSR 4 5
SCRYRE AL . PEP BIMES A TTATAEAL DX NEREE ST 30, I AR R B AR A SR
Z L PEP 1,

portion - {5y 4l — v AR A H SR SRS (] REAFICT — > zip SUPE) , HsE UL
PEP 420,

positional argument -- (i B B8 S Wargument,

provisional API -- £{52 APT 75& APL 24580 B HERTEAR ME 1Y 0] J5 AR A PEARIEZ AN Y T A 1. i
RIEE B A S FAERUL, EREHGARHC N, wln] BETER DI A8 A D2 R oL
THAT RGN (REUFEBRZED) . WA ESOE R BEIET - (UE APT#IAZ |
R TR B B R R O i e B A ] E X A
B2 A2 E APLRUE, [l 5 NARA Yt PN I G BRT Jy 587 —— AT 150 AR A DA
SRS B —Fh ) S AR R R T 5
X APAE B AR SR VR E PR RS AR TR E , AN 2 T MR RIS T BIG BT IN . 3615 I PEP 411,

provisional package -- 2[5t Z: Il provisional API ,
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Python 3000 Python 3.x %Ak Lk AUWERR (X4 FHERAS 3 i) A Afib R TTIA I B L T ) o A
PN “Py3k”.

Pythonic $55—> B ul— B USSR %5806 T Python 1 5 i RO XA IR S, AN & 68 A o 5 v )
AR R S BUACRS . 0, Python [ I WA SR (1] £or TEAIER A Py — A~ nl R AQR G AP T o0
o 2 MG S BAXREREH, NI ZAZE Python M AA I SR ] — DT T 4ds:

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

T FE . Y BE 157 5 B Pythonic (77 4R X FE:

for piece in food:
print (piece)

qualified name -- g #FR —UARUS D REIIAFR, R BB 42 Rt A b SO 26 bR
BEOTER) BT, MRE L PEP 3155, X T i ERIREFE, RELHRSGXRA7—E

>>> class C:

class D:

def meth (self):
pass

>>> C.__qgqualname
o
>>> C.D.__qualname___
'Cc.D'
>>> C.D.meth._ qualname_
'C.D.meth'

DT HIABSRES, T T & AR BRI DL S R A i A, S TR AL
A, il email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

reference count -- 5|15 XHERE ST T ] AR . 24— X095 T8 BB, BB TRt
e 51RO Python AR R Uil # 2 AT WA, (H'E SR CPython SEILR)— N KHEICE . sys BRELE X
T—A> getrefcount () pREL, FEH G AT E R B4R EX L5 T4

regular package -- WL LG A Hpackage, BIAEEH—1 __init  .py UFHIH .
%% Wnamespace package

_slots__ —FPEYESE NI, L TS RS B S B 1S X R AR R S MR A BRI
IARGAT, RIS AIARD), St RORBAEDBAR UL RN, BN IR,
HH S RSB

sequence —ffiirerable, BSZRREAT _ getitem () FRER A VRMHRBRS TR TR VIR,
T —AREFHKER _ len_ () k. WERFAIZEAE 1ist, str. tuple filbytes., i
B dict 3 F  getitem () il _len (), HEHIANNETHSHARTES, FAEAERE
(i AT & I immutable 587 AEEEHL

collections.abc.Sequence IR E X ENT - TMEFXEFEWNED, BIfE _ _getitem_ () F
_len_ () ZANNIINT count (), index (), _ contains__ () fll __reversed_ (). SZHIL
PR OB DA register () SR

Set comprehension -- JeArHE SR AT W (L ATGE A A S04 T2 IR B A A BV 5
results = {c for c in 'abracadabra' if c not in 'abc'} BAENFFEES (',
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'd'}. 20 comprehensions.
single dispatch -- Y53k —Ffigeneric function /PIRIE, HELHEHE T SIS BOLIEREN .
g P £ .

slice -- Y) )y W RS TR Esequence B—34 B 5. YR & @0 FARPRICREIE), 1E [1 H4AH
JINPAE ST, il variable_name[1:3:5]. HHES (FR) ARictENERMH slice X
%.

special method -- §§5% Jj ¥ — i Python [ Ak, RIS FER A THE & BRI ANARINSF 450 X
MR A FRIE AN AT 2o FFIRTT A SRS WL specialnames

statement -- {54 154 2FTFE (— MU “H) AR . — 4B A) AT DUE — A expression BT
SEEFISER, BIGN 1f. while B for.

text encoding -- SCA GRS A I TF Unicode 45 £ 20 i o 735 R O 4 i3 -

text file -- LA SCAE —FHAERS LS str X5 file object s 38— SCAS SCAFSE B3 2 7 1) — 4T 1) 72345 (R s
T H Bk Brext encoding . SCASCAFRIBIFAFEPASCAREL (Trr 30 'w') FTIFISCHE. sys.stdin,

sys.stdout PAM io.StringIO LM,
WS Ebinary file T RREVS S F 7 23t 2 ST AR

triple-quoted string -- 25|53 fFih HREAW = MELG] S (7) RFHRLS () WTFEH. ENTED6E
ESERSM A5 SRR TR A AR, B2 ZMAL. ENAVHRETATH NS AR
SR SRS SAING S, IF BT ARSI AT Jowh (] AT, TE S SORY 74 e IR I 4 1

type 257k iE— Python X4 @ TAH AR AFAKTRAEA —MZEA, BHNEXT R, AT
M __class__ J@ltk, gidifisd type (obj) KIRHL.

type alias -- JRRUHH, — I Y[E SR, B ZURHEIRAURIE A5 E PR RAT -
KRBV R i f 2 2002 Ao fon:

from typing import List, Tuple

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

pass

AT AR i Al

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

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

Z ), typing #1 PEP 484, H it oIsE R 404k .

type hint -- MR annotarion J7A8 R FKIEPE. REUWTE S B0R FHETS & FUH LT,
R JE T 20T, Python ANZEIR$RAE, (HIEAXERASRAL - THAEMEMH, a8 IDE SR
ke HE .
AR RIEMER R B KRB AT DA typing.get_type_hints () RN, (HRHASEM
AHPAo
Z: I, typing Fl PEP 484, A X s REM TEAHA -

universal newlines - AT — 0 SCAHERO s, 501 A PGB A4 Al - Ui 0725
RAE "\n'., Windows IJZ5E '\r\n"' PAMIHIR Macintosh ({25 '\r'. = PEP 278 il PEP 3116
Ml bytes.splitlines () TEEZ HEUL.
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variable annotation -- & bRl WA EBE B M annotation.,

AERREAS RSB IR, n] s oy LKA

class C:
field:

'annotation'

ARl PO E R 2

BIGNPA T AE B2 int FRAUM{E:

count: int = 0

A REBRETRYA I PEZH R I annassign —7 .
53 function annotation, PEP 484 1 PEP 526, H.rpxf L INFeA A

virtual environment -- JEUIRBE —Ff R VM CRR B ROIZATINERIR,  FuiF Python Y RN FH AR e 7 22 36
T+ Python 73 K AN 2 THLE [ — R 58 Lzt

B2 venv,

i HoAth Python W R F AT M

virtual machine -- JERIBHL — & 52 28 DB AF & LA E ML, Python K ML AT AT 7 15 1t 4 13 7% BT 26 1%

W) bytecode.

Zen of Python -- Python Z#ifi 31| Python ¥it sl 547+, A BT R SEMXAIES . AEHLEAEN
FAER BSR4 P A" import this”,
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APPENDIX B

BARIELEFIRA S 14

18 e[ St Sphink  (—{# H(E] Python [EJH SCE ISRy 0 SCFJEREAS ) 1 F reStructured Text 4#57
1) SR s i L T 7 i

4l Python [ 5, i#ith A1) %5 ) I SCPRELERHEAR H BT TR . F AR IR A ik, 75 5 reporting-
bugs FUIH, [ESAHB . FoAM o Bapm B G A

B
» Fred L. Drake, Jr., J§i4f Python SC{ T R AW A DA — K B H1EH .
o A¥E reStructuredText F1 Docutils T.E.4H [ Docutils B2 ;
o Fredrik Lundh 54 Sphinx fEfBfY) Alternative Python Reference w13 H S L 0 T2 .

B.1 Python {895 Bk 1

#r % \#R¥[E] Python 1& 37 . Python 121 ik X AN Python [EJRA SCAFET kA . Python fT#(EIY 5 AA RS &
A ERCEREH, @5 R 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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appeNDIX G

JE Sh B

C.1 zR#pImE

Python 17 225 A T BN BABFE ¥4 (CWI, U https://www.cwi.nl/ ) f#) Guido van Rossum F 1990 4E4{;
W, AEA—T 1M ABC HiE & . 48 Python (35 T2 % H H A AR TTEK, Guido {52 H +
AR .

1995 4E, Guido 7£#52 Je WAN B E Z A 5T 22 7 (CNRI, 0, https://www.cnri.reston.va.us/ ) #k&EAth7E Python
ERTTAE, FFEIRE A T 2 AU

2000 471 H , Guido FI Python #%.00FF & |41 BA#4 %] BeOpen.com {247 T BeOpen PythonLabs [P\ . [F4E1 H ,
PythonLabs [#]BA%% | Digital Creations (¥} >}y Zope Corporation; [, https://www.zope.org/). 2001 4, Python #%{4:
H4g2x (PSF, I https://www.python.org/psf/) B{37., X@&—A>% A4 Python A1 3 HITH AL A1 @ ) IEE
221, Zope Corporation FL{F /& PSF 148 Bh ik 5 .

JTA ) Python FASHS IR (4 IR & X2 7 https://opensource.org/ ). Pisi I, #iKZ%L Python it
AJE GPL AN FRELE T RAMAEN .

LZfhRA | RE F i aEE GPL#%& 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI Py
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 | 2001 PSF 7w
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF P~
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF =
22 REE | 201 2001 %% | PSF =

ffilE): GPL 345 H A ERE Python {£ GPL R k7. 5 GPL A, Jiif Python ¥ W iEAR AL 53 R AB UG

W
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RIS, T TC R TR P Sk . GPL SRA R VF AT UE(E#S Python I DA HEAE GPL " AR5 A (1 5
HHERFAHENATT .

I ARZAE Guido 155 F TARRYSMIRG IR, (151X 28 KA A Wl E

C.2 FRER= LAIH 5 & A Python ByZRFRF0F M

Python BRI TR (I ARG PSE 38 7T 12 7033

M Python 3.8.6 JF4fr, SCREAH YA #AEHE AU A TR R TR 52 PSF VR ] PRSUNI SR 45 2 BSD 8+ HXE
VAT

K840 5 AE Python WA @B TR A VFAT . X LEVF Al & SAI R VAT Z N AU — 1 i . A7 KX 2t
AR SE RS RAE S I Tk 0y 78T 55 3.

C.2.1 FF PYTHON 3.8.20 #y PSF o] finil

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.8.20 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.8.20 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.8.20 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.8.20 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made to.

—Python
3.8.20.

4. PSF is making Python 3.8.20 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION..
—~OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.8.20 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.20
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.20, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach.
—~of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—~relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.8.20, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 ¢4 BEOPEN.COM o] fihil

BEOPEN PYTHON FFiE 4 AT 156 1 iR

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

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

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOEF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.

(Rt
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#EHE—1)
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 § CNRI #F o] tipil

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

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

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

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property

(FItakss)
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(R —H)

law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

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

C.2.4 HF PYTHON 0.9.0 E 1.2 ) CWI #F o] HipiY

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 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.20 DOCUMEN-
TATION

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.
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C.3 Wi YT o] S8
AT Python % ATHLCTAG S5 =7 B b VAT RO , AT AR A28 LRI

C.3.1 Mersenne Twister

_random A E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 25 113,
. DA (FFH):

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. 1IN 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)
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C3.2 EEx

socket #HH ] getaddrinfo () fil getnameinfo () pREL, XLEpRELTFEAIDAE WIDE i H (http:/www.
wide.ad.jp/) Y EAMIE SCHEH

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

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

modification, are permitted provided that the following conditions

are met:

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

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

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " 'AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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.33 RLEEFIRS

asynchat fil asyncore B4 DA R EEHA:

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.
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C.3.4 Cookie &8

http.cookies Bl &L FFEH:

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

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 HITERR

trace HHALE DA I

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.
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C.3.6 UUencode 5 UUdecode F#§

uu AL DA AR

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.
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 23 =R A

xmlrpc.client fEHVEL S PARARH:

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. IN 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

(Rt
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll fHELE DA EH:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

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

C.3.9 Select kqueue

select T kqueue fy42 AL 5 DA T FEHR:

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

(Rt
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 3441 Marek Majkowski’ %} Dan Bernstein [ SipHash24 ZyERTSEI . BALS DL N AR HA:

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

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

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

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

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c CHEHEE T CiBF 1Y dioa Ml strtod pREL, HI T4 C 1B 5 UK B BRI AR ER - TG 8, 1
David M. Gay [/ [E] 44 U IRA T, 1% 30424157 0] M http://www.netlib.org/fp/ F3%. 2009 4 3 H 16 iR 3|
4 B 46 SO 55 DA™ URCRR A/ 7T s

/****************************************************************

*

The author of this software is David M. Gay.

E I

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

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % % ok %

*

*

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN 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.

*

***************************************************************/
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C.3.12 OpenSSL

WEARBEAERGE AT, W hashlib, posix, ssl1, crypt S| OpenSSL Bk & dEfE. Mok, &M T
Python [#J Windows il Mac OS X ‘%% 7 7] fig td 4% OpenSSL FERY#E D1, Fr ATE AL 151 1} T OpenSSL 14 7]
U5 DL :

LICENSE ISSUES

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

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

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

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

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

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

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

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

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

L T S I S N S S S S N S N S S TS N S S S A e I T S N S S S N
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b R T S S N N

SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

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

Original SSLeay License

ERE I I S T S S S SN S N S N S e S N S N N S N S I R T S N N R .

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eayl@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

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.
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.
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 :-).

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)"

(Rt
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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. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]

L R I SR S I S N S N

/

C.3.13 expat

BRARH] ——with-system-expat FLE TH#, B pyexpat §JEHGE M5 expat JRAHE DA R

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.
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C.3.14 libffi

PRARMIN ——with-system-1ibffi WU THE, BN _ctypes ¥ HNE (17 libffi JHEH5 DIH Y

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.

C.3.15 zlib

R ARG EAREIRY 21ib BAKIH ek T A, W 55 zlib JACR 8 DR 2 1ib 4%

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
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C.3.16 cfuhash

tracemalloc {#i W& M 3L IR EL T cfuhash T H:

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
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

PRIEMH] ——with-system-1libmpdec FLE THIE, G0N _decimal FEHSE 427 libmpdec 45 D14
1.

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

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

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

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

(Rt
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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 X EH

test £ (lib/test/xmltestdata/c14n-20/) 1] C14N2.0 iR 2= {4 Sk P+ W3C W 35 https://www.w3.org/TR/
xml-c14n2-testcases/ , FAR$E BSD ¥F0[IE (=432M) %47:

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 fol-
lowing disclaimer.

o 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.

o Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS”
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBU-
TORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUP-
TION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY
WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.
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Python FI3& 4 3042
Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com {4 & —JJHEF] .

Copyright © 1995-2000 Corporation for National Research Initiatives {3 EH — 4 HEF] .
Copyright © 1991-1995 Stichting Mathematisch Centrum 14 & —4JHEF] .
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