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CHAPTER 1

# 5L Python Rij#54E
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1.1.3 F M Python A7 A1 ff RURERIR 52

PRATVME B IR, R ARER B UL B AE AR BT Python B7 ft SURYH SR I BURUR Lo A SRAR ST
BERASCREIN, 3t n] LAKE Python TRk 450k, DAY sk —2E RIS AIE (R g il k) 4 Python
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TXF ABC I F A L4, HEERERE TR, WAy E ABCiEE (5
BRI SEIRAMNRIAN S br Bz n i R E i R A — . FR L A
Modula-2+ [ 55, I 145 Modula-3 i 1T E #1730, iR T Modula-3 J# 2. Modula-3 /2
Python mv SRR ML Br FIVEEFIEE L, DS HA— 815 R R A 5] K U5

FILHAE CWI 1) Amoeba 73 i IRAE RGBT LAE. UBFRAIFES —Fhb S C 72/ Bash
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TE 1989 AE ) F ik by, T Lmt i) dEs sem, IR g il —F . 2R3N R —4F
B, BERICAIR B IR AR B RMGX (2, {H Python 7£ Amoeba Xt H H (1) (i HI #1457 AR K
FICE, >k B RIS RS FR AT DAY I 1 4 2 R i it
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1.1.5 {|E): Python i it il

Python Ji2 & B HE 5 Je— AT & #R T AR a5, T AT A (A [ iy )

IS M — N RKAREE , 055 T AR AL B (IEMZE5E5K, Unicode, HLESCHFEIRYZE555), R4 H)
W (HTTP, FTP, SMTP, XML-RPC, POP, IMAP, CGI #2455 ), #{F T2 (Fooihik, HEILE, thags
Br, Python fRHGfENTEE), PARBAERG D (RGEWM, SUERSE, TCP/IP EH:545) ., W& A library-index
%E%?\;?ﬁgﬁﬂﬂ%%lﬁﬁo ICANA RT PASRER B A Fh SRR 56 = 8. 17 0] Python f02275 | SRA AR
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1.1.6 Python JiltA i) 'S 1B AL GFER 7
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(), beta (b) 5 release candidate (rc) KeAn7n. HH alpha BUZR I A ATHI M, BRI DI RELHE; 1E
P~ alpha A7 AR 18]t B2 RGO R 8 Ab . T beta ICECNRRGE , BEMRBEIARIE D, (Al sEHS I
B, release candidate iU & PRIFRGDIREA L HHEATHA, BRIFAERMETHEBEILE.

PA_I alpha, beta F/1 release candidate R AP il—/N )54 . T alpha MUARH) )G 8240 A — A~/ N 1 “aN”,
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BAEDL, FrERRCA 2.0aN FIBASER R THRIC A 2.0bN IHAS, 55 EE-THRCH 2.0eN fiRA, T &
B pr AEHRELT 2.0,

VRBRTTREBRIA “+7 FEMIRAS, Bl 2247, XFERAEGRA, HBET CPython T &AM &
M. FELEREREY, Y— A NRARE KNG, REMRAS BN — A/ NMAS, Bk “a0” JiA,
Bl “2.4a0”,

Hi 2 sys.version, sys.hexversion PAM sys.version_info B34,

1.1.7 el =5 Python ) Gl
5 Python & 77 OB ACAS B BE M python.org $BX, K 2K TL4%4 4 https://www.python.org/downloads/. #x%H
FTT & BROEAC S ] PATE https://github.com/python/cpython/ 3% B .

RATRITACH 2 ~PA gzip R tar SCPF, Horp e 52 800 C JACRS . Sphinx A% 2K SRS . Python JFEAEHR
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THZ Y Python JFAF 1R HIIMIL LRI T IA KRR AT S 2 fH R .

1.1.8 Wi Python [ty #HE ST
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download.html ZRH PDF ., 4l 304 AR AT R0 HTML JiUAS

SCRY A reStructuredText #5208 5, FH08 F] Sphinx kY T H A2 5. SCR4K) reStructuredText Y5 {452 Python &
AR A AT ) 3543

1.1.9 FEAEKEIEHFER, A Python %%
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https://www.python.org/downloads/
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https://devguide.python.org/setup/
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1.1.10 A[EM B TrofF4 oL BOFREALH i Python

A HiH4l comp. lang. python Ml—~HR{F512 python-list. HilH ZLHIHRESZ 2B BB A g
ARAT VA B8 S5 [ A 6 P T BB LES1 2 . comp. 1ang. python IHIEARK, & RSWEIEAT I AN,
Usenet {ff F1 2 38 # S 11 A PR AE R A I ko

A A ZATANG B 23 5 7] AYE comp.lang.python.announce Fi4KF], CRZANHEEH LA RSIR, &
REWEN AL A Mo ATPATE Python 225512 BURIHEATIT I o

A R HAWHR RS ZEMH ] 4L B 22 5 5L ] LAYE https://www.python.org/community/lists/ %3 .

1.1.11 T i3RI Python 2 JF AR A 7
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o

P& n] LA I Git 17517 Python FYJT A M. #2174 Python JF /A H 45/ 1 AN o

1.1.12 Fepihnff %y Python S8 i gh 17 7

TR REER AN T, I 2T hitps:/bugs.python.org/ L) Roundup.

{RAAU A — 4~ Roundup IS A BEM A 158 SORFFA T 1T PAYEAT J5 2 BRI 5 4RI R o 367 Roundup
REAETRATAL T 4575 1 6 1 4R 6 S L o A1SRARZ T a2 SourceForge [f] Python i 54515, 4R AT
DA 3:f Roundup fy #0745 {1 S ZRIRARA) Roundup #H5.

A1 K Python JF & AR I 25 KL, 11§27 Python JT A& #4H o

1.1.13 AN A IR Python HISESCEw LAt S5 51 M 7

A REAE NS SOk R i 7 38 22 51 AR XK ) Python A & 54«
fi - Python [ 3CHEAE 1991 48, (HEAEACR CLACAH B

Guido van Rossum 5 Jelke de Boer, ” {ifi i Python ZRF215E 5 32 H 2SI G AR iR 55487, CWI 211, 24
4 45, 55 4 W (1991 4 12 R), Pl rerF, 55 283--303 1.

1.1.14 [E4 B Python )5t

BRHEKEREZERR, fJAZEEMRELL22%EH hitps:/wiki.python.org/moin/PythonBooks
PR AT DA - 48 48 2548 B 55 T S 2 (ET"Python” , {HUR il Ffi "Monty Python” 3 {F B 88t . 53 1 A8 25 "Python”
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1.1.15 www.python.org ig fifl-[:4% A4 &k SR VB

Python 31 H f{) FE A AL AL 70115 T 1t LA I iy Python EERHZEAATBASASTATBE . RN X

1.1.16 [EfEIZRA[E] Python

T T-4i’5 Python SLHLH 5, Guido van Rossum [ B3 58 332 T I H i) "Monty Python () &7 Zhk 41 Jil
A, BEHBE 1970 4R TF A% 1 BBC R A E R, Van Rossum 3754t 75 Bt AMRTAE . Ahoeim S &
MRS A T, TR AP E R IX ANHTE 75 fir 44 A Python.,

1117 Bl Rk S - IRARITRA T XG 15k 1 M141 5 H Wi
AT, HEREDD

1.2 Python fEX E{ {5}

1.2.1 Python &5k
ek, [ 1991 R KRR 6 B 18 AN H Bt A BT i BUE AR, X PR E Kb Hhat. M 3.9 i
JF4h, Python $5234EFE 12 4~ H i —ANETAY B LA R (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 . AP E R 0] 1Y Python MiiAR: 2.x I 3.x, HfEF7
AR 3.x, REBU ZMAMPERSFE . B 2x K% 2, (HE 78 2020 4F 1 ] 1 H2Z 544
FRAES

1.2.2 4i % M Python

N BOZEOAT T3, AEARMESRAS— ORI 7
Python W PAS 8% Nk, P AAFAER R, HANEWR R AN Z A MR, I HAL & T#Z Linux
KATHZ A, T B GE T AR ok sE e Ui .
comp.lang.python ;B AIEHTHER, {HAZETA Python I FERSTE RN, 2 NEEA LTI H 4L

1.2.3 HEMEM FE M4 TR Python Sg b 8%

515 1) https://www.python.org/about/success ZF & {ii il 7 Python [T H 71|, %S ik Python 21 (1) H 24
BN PUE BNV 2 AN 6] 28 al FAL 2 I ) ok
1R 7K HERA) Python T H G135 Mailman [5{F 71 45 B Fll Zope [V T iz 55 4% . £ Linux ZA7h, HA &A1)

5 Red Hat $ELf# ] Python 4 54l TR 2235 B 7 Al R G0 a8 BRAR A . AE N ] Python 1)K 24 E] A2
5T Google, Yahoo DA A Lucasfilm 45,
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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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1.2.4 EHRYRLAPTEE S Python BHRARAAT THEIWIAS

151 https://www.python.org/dev/peps/ £ Python 455321 (PEP). PEP 224 Python fill A L Flgrii vk id2
WA TR T SORY, Hh P AR S RIS UL 5 A 5. AT A FRARAEA  “Python X.Y Release
Schedule” [¥) PEP, Hit XY 2HA M AR ATF LA AIRA

FRARHTF S 75 python-dev EFE51 ATt

1.2.5 $E PO Python MIA A A0 A8l 7

WAV AN GEAY . A ECAFTER) Python fCHEAMLIT, PIL, AEMTHZIE S S IME A S A
FEFP AR — T3 R AR E LA N2 1Y o AR T AR IR , AT IR AE 75 B 4=k 5L
P 5 A KT Y Python 438, FATAF B E A THE— Wk A) 4328 UK AR

WAL BCEA R E, W NZSE Wt N TH U4, PEP 5 fillid 15 1A I 5 A A S BB d5 s A 4 i
B, DU ATBERR T4

1.2.6 Python %X AT R SEH 1 i w5 e & A i fe oA 5

Pt

MR, FESSRAA GRS PIAN Pascal, C 5 C+ PASZ Java ({28 — TIPS | 2= L AT 1508 3 0L
ik . (DA Python fF 58 —Fha Rih 5 b4 72 I X2 AL nTRE A . Python BA 3R T B — B AGTENA
AIPERBIPRIE A, T HAR A2, FEMMAEA T 1B T ] Python i PALESA/E L T B B e 4 it ,
AN R3-SR SRS (] Python, T DAPRIE )= A A 1 AR S BIANIGER 5 i FE s . AT AT
BEAE S — IR LU IRl 7 B E R 5

XFF 2 B AR G RE A 22 AR UL, BB RAE F 2GRS A 2R X a2 AR A AR AS
SORME, RIS EEER I . AR RSOGO AR, M, SOt —Bog DR, &
RMKIEARF, AT — RS R ANE SRR E RN, (XIS ol BTE R R 5 — IR AR R it
(EE AN UER IR

WA VFZ HA T TH B4 R 67T Python MUNREFIIATTIE S o f& Java —FE, Python 14 — N JERAYARIERE,
BT ATESRAR R S RO B Boh 25 25 A 1 B — 28 S0 A AR T H o G R AR ML AN A0 (S PR A o I ) 3 B A i
HAARET . M fTIARHERE, A4 W] DATESA >) SR LRI TR Y [ I T A B R 2T, AT SRS SE R A 30 2
@;%%ﬁ@@ﬁ%ﬁ%&T%ﬁ@é%%%ﬁoW@Hﬁmmﬁﬁ%%zﬁﬁﬂﬁﬁﬁ%?ﬁﬁéiﬁﬁ
f i,

Python F R (7 AL RESAE A A I MRS TE SR o AATT AT RATE—1N 98 10 b iy AR P ARS8 [T IR T S — 4
R GRSt TR o AR TACASS A MR E A3 DA AR

>>> 1L = []

>>> 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 34414 fi ) IDE. IDLE J&—/~#5F- £ 1f) Python IDE, ¥ 5T Tkinter &, f{ii ] Python {55 45 .
PythonWin j&—> Windows % &) IDE. Emacs | P/ 52430 T f# %] Emacs H A JEH 4719 Python i, Frf
XLLGRRIRSTA R A R 5T, E SRt DA R AR 0 5 AR I () S AR R S D BB . 91717 Python wiki £
F Python JRFE IR e R 51 3K

WERARAHZETIE Python fEBFT RG], IRATRESA PGB edu-sig HE/F5114,
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2.1 W HE

211 AT nf DA HIERL RSP BE, JLATD RS, 2B T35 DO EIBR & 4 7

A
PAR /M4 T — L& Python HYTEIAAS , N EREL breakpoint () RIFTYIAIX LY g .

pdb FLHRZ— AN FEZ 08 ] AP ] 5 150K Python 1A% . "B /2451 Python FEMY—s, I H CMCRT
S PN Arnl DAl pdb A REBIR 4 SR H T4 -

fEBRUE Python ZATHR FFH7411F Y IDLE 2 5 A FR8E (G % £ T Tools/scripts/idle) 4 —AEIALH T
Ao

PythonWin J2—fit Python IDE, H i T—ANHT pdb 19 GUI 184 . PythonWin [ s £ J kT s %5 (4,
FEERAL ARG Z AR, BRI PythonWin #2574 . PythonWin /& pywin32 I H RG>,
ActivePython &4 7B ZH R4

Eric &—3LT PyQt 1 Scintilla g %8 2H {44 71 IDE.
trepan3k J&— M) gdb AL -
Visual Studio Code f404 TR T 0 IDE, JF4em T RUAH SIE 1
AHAHRTZE AL Python R A LB T R A& ML EREEIIAE. ELAH:
* Wing IDE
* 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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2.1.2 AT RERBY R T S A TR A BT TR ?

A1y
Pylint I Pyflakes [ JEATHEAS AL A B VR AL o
HASRAG AR, BIA0 Mypy . Pyre £l Pytype HJ DAKIEE Python JACHS H1 R AR

2.1.3 ffafh Python JIAAS G REA a7 BERIRL Y ?

QSR SUR BB AN AR Y, DA PO LTS 22 Python RV R ERALZATE, AT 20K Python %
J C AU . A2 TH AT DS INARL FP rdf A e, R Leibk 5 Python —F il Ay R 4845 — 2 A i A
HIPRAT SO

—FRRMIVRA TR, EaATE Python FCHYH Tools/freeze i, E#f Python 4y {LRSHEHA C $4l;
A C R, VR DA AT B AL BTRLFE T, SR SR Python LMLGER: .

R TARSZ S T IR AT, R A A% Uy import #547), FF7EARIE Python BARFIYRRS H % (TN
FLER) XL, AR5, X LRI Python “FYR ARy C AU (ATLAFI ] marshal BEHUEEH 1
TR RE BRI ), IR — A8 BRI ESCHE %SO SR 7S bs BN R N BRI . K5, Sl
Az ) C AU 55 Python RS HAV MBI, TEAL— A B 47 B R — 2B S0, HIEES Python
AR AR 52 A A ]

AR, freeze FE— A C 4iFaE. HAH LA T AR S
o py2exe I T2E i Windows it — 3 s AT AT 30424
o py2app FTE K Mac OS X it — 3 A $04 7 3014
o cx_Freeze fF4 54 W) gt o] $hd7 34

2.1.4 {47 Python Gty brifl s i1 7
I o BRAE PRI ER M T AR i T PEP 8 2,

2.2 iEGEBONE
2.2.1 [FUHEE s34 315 2058 3518 UnboundLocalError
S 1 BRI b A VR NIRRT E ), B BT IE B A A 4% T 4531 UnboundLocalError 224+ A g

EAVSE/
ia B al:

>>> x = 10

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

>>> bar ()

10

AT PARIAT, (H e B X
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https://www.pylint.org/
https://github.com/PyCQA/pyflakes
http://mypy-lang.org/
https://pyre-check.org/
https://github.com/google/pytype
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https://github.com/ronaldoussoren/py2app
https://cx-freeze.readthedocs.io/en/latest/
https://www.python.org/dev/peps/pep-0008
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>>> x = 10

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

&3 UnboundLocalError

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

UnboundLocalError: local variable 'x' referenced before assignment

RIS, 2R A N A AE A TR I, A8 SR O R R A ) SR &, B s SN B A I
WA i foo ByfRn— A0 x 70 IC 1B, ik AN /A R, AL, Ay
print (x) WK HARYIIGH R &, Ma T AR,

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

>>> x = 10

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

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 (¥ [ 35 ORI 42 88 3 FHE B ?

PR P [ Y Python A% BRI 42 JRyAe i o A1RAE R BN T A (0 B O A8 B AEL, W 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, EEEBONE 11
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2.2.3 Wt 20 b LS Bt 50 lambda R IRTAIRIR S5 08 7
T for PAPRKE I UAIEAS 7Y lambda  ( RIE 518 b £t — 4% ) -

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

PAE SRS —/MI 5 4 lambda pRECIFN R, X LEPRECRF TR x> 2. REEFIHE, 18X L2 R 52 40 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 R R, IF H x ZAETE ] lambda I Y
AR A E SR PEPREE RN x A2 4 . FrDARCIHITA A R Bk o] 4=+2, R 16 . @k
A x WEIF AR lambda FYZERAEAL, AT ARG IEX — A

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

N TG R EAROL, T ERFEARAFAE lambda JRRAS R, DARHORHOBIT 42 J5) x HOfE:

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

AL n=x @& 7 lambda ASMIAE i n, HAERE L lambda IWTFRHAE, SH-S P8R4 BTN SAY x (EAH
. X EWRE n AY(EAESS | 4> lambda Hi2y 0, FE55 2 4> lambda #2081, FE5 30 2, MERHE. At
PR lambda F 2 [0 IEAETR -

>>> squares[2] ()
4

>>> squares[4] ()
16

TR, FRRIHAZ lambda FIrEEG Y, 5L s A RIARE T o

2.2.4 IS BRIt A A i 7

e ARy S L 5 R AL T YR A — MR IR R (GEHAR ) config 2 ofg) . HFRLEN AR
PR R 5 A% config R SRS B AT SR R A FR T T o RO U NS, i PARY
PRGN G T AR AT AR B ESCRS A AT S5 A5 AR B 31

config.py:

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

mod.py:

import config
config.x = 1

12 Chapter 2. FPI5H W% A
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main.py:

import config
import mod
print (config.x)

TR, T ERERE, ARt @ S Singleton BT HEAL -

2.2.5 AN “hethscil” 1o ?
WHEIEH ] from modulename import * . [ HiX4FLHL importer Ffy 44 25[0], H 43 iR & X4 R
T PARY Linter £ 45 HoK .

TEAEACH SCPF I E O T AR . SRR B A AR — H TAR T, A 5 TR R e A Sk 1Y
. RTINS B & R S, RAT A BN 4 it 25 ]

FEEAN R P ARG PP A -
1. FRUEFERLEL - BT sys, os, getopt, re

2. =7 FEAdh (2235 7E Python ¥ site-packages H 5% P RAFAT N2 ) -- 5l 4l mx.DateTime , ZODB, PIL.Image
%
3. ARHIF KRR
R TR AEIS AL KR, AR EER R S AR A R EE SR . Gordon McMillan i35 25 41
T
B PABEHERR ] “import <module>” [ ATEN, T AR BCA FIABIY . (HA1RES 2 Mk
AR 1 AR P B — 4 F% (“from module import name™) I H S AAC TR TZ, I8
NS KM S AR PR AFRIEATT ], XA MBI T A 2 M.
WER FURAE— AR b B2 2 A, X PR AT AR AL RN TRENTT . S8 B BRI, 26
I AP E 2 5e IRl 58 2 RO AT AR T AT .
WIS R - B K, W REE TR EAE AR B B I . XA, H2ATRETCE AL
FETR AR TRA N H -G XA h A ERREER, d — MR EeE.
B T #ER AT AR, BOE DR BRI I, A5 ATEA R AR B0E SCNERIN Rl
ERIE . WEARMRIERE P PAT 3, P2 R ABRMER R LN, IB2X M ARTCHA . AR ERA
BRECH ], FTREIREDR S AR ALK BN . R, DU — R e, BrASE— Ui 2K
B M AT REL LR, 2 UOMBILT- A 262, O R T LRI RN e . B4
AR, B sys .modules HHLEZ R I,

2.2.6 Ml 20 Gz 2 BRI ?

B PR U A IX S Bug. R AT EREC

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

S — YR MR RO, mydict AR — R, 5 RKIEN mydict WS EEPIAEHEIT, P24 foo ()
THGHATIY, mydict PEEWA NI T,

REEAEA L, KB 2 BRI H R G EFIIFARINE . BOAE R S AR E0E N —IK
WSRRF G R A AL, AN BB P SO, DS S % R A 5 | XA X 4%

22, EEEBONE 13
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HIRE L, AN RUEEAR AN, Y. FATH . JUAIM None Z 38, il AT ARG (el W AT
RET IR INE, BN, FIRMELHIE.

P, AEA SR G AEEOA R —Fh AR ARSI . 1R ) None VEABGME, SAIGTER B IS
HUZA N None JERAAN R, FULBCHARI G, BN, AR ARATR i

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‘ B S DL T & KRR PR AR
Hﬂ%?ﬁgﬂ? BRSO, AR FRE R ERE PO KB IR B AE . XA T8RN “memoize”, SEELA
AT 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 fs nf LS B HEFS BON— A B L& 21 0 — A Rk ?

T RS MO R A HIRRRAT * Fl < * IHER S %%%ﬁéﬂﬁ/’ﬁE‘Jfﬁﬁiﬁ%ﬂ?ﬁﬂﬁﬁfﬁ%?&%?i%o
SRIGRETT A R = e I H A R B0 2 A 25

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

g(x, *args, **kwargs)

2.2.8 JESZAEZ 2 WA 21X ?

27 A A s BOE SCR A FR, T 5% A W AE I R BN SE B A ARIME. TES0E LT — R e B2
ﬂﬁ%@ﬂ’b&% B, XF AR BRECE X

K

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

foo . bar Fl kwargs /& func JIES . ANIFEREH func B, Bi0:

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

42 . 314 fl somevar W25,

14 Chapter 2. RAHEH ANEE
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2.2.9 MW 255’y WEERAERX ?
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) FFRJE T mutable 3%, XEMETHNEZ ] MBS .

TEW A append () ZJ5, XN H (1 4R [10]. BT x My XN ESIH TR-—X%, H
W AT B — AR AR ET T 1R 2] AR 2B S OfE (107,

WRAEIRET x B Gffell— A AR R -

>>> 5 # ints are immutable
X

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

>>>

>>>
>>>
6
>>> y
5

HKoOX X

AL x Al y SEANTEASE T o OEEECR immutable 35, HEPAT x = x + 1 H, IFARSBREBETS
5, et 1 maE T AR EREXTS 6 ) R HRS x (W EsA T x FIrgmpit4) .
EM%%&E,ﬁﬁ?%ﬁﬁ%(%ﬁﬁ%6ﬂ5)ﬂ%%%@%%%%ﬁ%%(xmﬁﬁm6ﬁy%%%
M5 ).
FEEEEVE (10 y . append (10) Ml y.sort () BB RIS, A LIRS —SEE @y = v +
[10] fl sorted (y)) WEBIEHX S . HEHEFE Python o (DA KAEPRUE R T A AR ) 2 MU X5 77
YERFR ] None DA Bt G IR S X AP AN [ 2R BU A B0 . TR SRR B IR T v - sort () FFIEEE R
R —NEIHET R y RIS, RESRI SRR 42 None, X SFEURMER T A — RS2 W R
AN IAFHE—ZAEAE . FIANF BB PATH R A i & B LEARTR AT R B R EE AT . flan, +=
SBUHER, HASBUMTHE R (a_1ist += [1, 2, 3] Ha_list.extend([1, 2, 3]) Akt
HREWAS a_list, | some_tuple += (1, 2, 3) fll some_int += 1 NSAIEFHIXNTE).
A=

o XF—AAEXTS (list . dict . set %8%), W DARI A HLEE B EH T8, IS e

B S W B I

o MF—ARAAEXSLR (str . int . tuple 5%), FrA5|IHEMAA RS HMIFERME, B urEH

T B BEVERR BRI [0l —AS BT R 42

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

22, EEEBONE 15
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2.2.10 Wi G S B s (SIS I HMM) 7

HICE, Python S Sidilid WE BN . i FIR(E R B8 XG5, BrOAE 75 Rl 7 (9 2
BN S . A BB S A R 7 @ AU, 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': '"mew-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 fnfarfe Python rhaIgE el % 7

ﬁﬁiﬁﬂ]ﬂﬁi& REERE. "IN S, BEFEE Y linear (a,b) ,

HoR M Z550e — MR axx+b
PRAL £ (x) o SRIMIRE AT S0 :

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, MUNFIIES T M4 f—F.

2. iEEBONE 17
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2.2.12 fqifuf &3 i Python %% ?

— BT, ] 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 IR FIRE QI 7k SR 7

XEF A H 2 RSP x, dir (x) KFaR[al— > 5 BRI HE 1 6 35 S G PRI & SR B X
W EPEA PRS2

2.2.14 Ll HIACHSARIBON BRI #4557

— O X R TR, O RHATAEEIER SR REA T RN EFIAME LS def
T class EAIFERSE, FUREHN TR TR HnPA ARG :

>>> class A:

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

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

APEHEYE, %IE AR BIRERIE T AR EL LR B ARV, Fral@n e i h
HA WAL (R SLHIR 2RI T E S a B2 b, RMA WA S PR E S 1 H— M.
ﬁﬁ%;ﬁi%—kﬁuz\%i% I FEAMERI AR BT R IURE L RS T N, BRIEEN2EERE N
HAEF
A comp.lang.python "', Fredrik Lundh 7 [8] 255 RE () i) U 2825 i — A4 iR 26 1 -
B EAE RO AR 2 TR Al (%) BEASRBERNA T, ERAMALETF
E)aHLMM\—F)?W&—??‘&?JE%rﬂ~5@1kﬂ?7ﬁ%$w% (2SI, XRAZMAIIRE (O
%g ......
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2.2.15 B eSS 247
542 Python HIZFAT. WHAELATHIT:

>>> "a" in "b"’ "a"
(False, 'a')

T2 S A RBRMN, MARRKXZ I IRAF, Pt BT

("aﬂ in "b"), "a"
A
"a" in ("b", "aﬂ)

XT?%?T‘FF%ME ZEAF (= +=4) RULFEREL. MR REIEREZEEAF, R A EIE 7

o

2216 JEMEMESG T C 57?2 “HIsBA 40 ?
HI. EENR

[on_true] if [expression] else [on_false]

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

f£ Python 2.5 5| A AR AT, Sl B IMEER M 2 2 FAT

[expression] and [on_true] or [on_false]

SRR AMEE T AERES: , PR 2Y on_true A /R1E “IR7 B, g5 R hss. IAE Eil2RA ... if
else ... X N,

2.2.17 gHvIUH Python 451k ARG AT RFE?
[ PA. il 2AE lambda HxE lambda RS HSHPAT =42k B UIf Bartelt 197 5 4R :

from functools import reduce

# Primes < 1000
print (list (filter (None,map (lambda y:y*reduce (lambda x,y:x*y!=0,
map (lambda x,y=y:y%x,range (2, int (pow(y,0.5)+1))), 1), range(2,1000)))))

# First 10 Fibonacci numbers
print (list (map (lambda x, f=lambda x,f: (f(x-1,f)+f(x-2,f)) if x>1 else 1:
f(x,£f), range(10))))

# Mandelbrot set

print ((lambda Ru,Ro, Iu,Io, IM, Sx,Sy:reduce (lambda x,y:x+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,V,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)
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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 ]

2.2.18 MBUES I IRHL (/) A28 7

RS E R PRI RTEE Zﬁﬁﬂﬁﬁ/ﬁ%m‘ﬁﬁﬁﬁ/ o IUROIETES: &ﬁﬁl\jﬁ"fﬂﬂ PR eI 1%
ZAURGETE SR A, SHASE ﬂllﬂﬁﬂﬁﬁﬁﬂ%ﬁﬁﬂﬁ/ﬁ Blan, divmod () J&—NMEZARAE:
SRR BRSO X R

>>> 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.

S REFHAHLUN, PIOESHMEB MR ERS . Wik, HXETSERA divmod () KF&5] K4

TR

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

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

2.3 BFRIFAE

2.3.1 el i -7 SRR R e 7

gyt \BER, S AE /SRR AT _E— DB NG EORE TR0 MR B, SRS R
BORNHERIRY107 (2l 8), BRI

>>> a = 0010
>>> a
8

TSR A AR . N N I N NG SR B R N RO
ﬁmuﬁﬁgﬁmggmmfmmm%ﬁ%¢%A

>>> a = 0Oxab
>>> a

165

>>> b = 0XB2
>>> Db

178
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2.3.2 Mfl4 -22// 10 2R -3 ?

REFRNTIEL % J RS 5 8 AR, AT S U87

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

2 BB AGR B ) F R S5 . C Il MR EOR AR M — 80k, TRImIFEMNERE 1 // J MEhR
Mgl i 5 JWiERYS 1 —28.

YT 1% 5Ok 3 N TERIN A b R AER D . 5 MIEEN AR 2, I B EAETE
TR 1 % J EERN >= 0 AR, WRITERE Ky 10 B, A2 200 /NEFEIN & JLE? -190 %
12 == 2 BARAK; -190 % 12 == —10 M2 258 MR .

2.3.3 IR AT H R B By

STFECH, R BN int () RAMGYESS, B0 int (1144") == 144, F{HL, W float () %
ki F Sk, Bl £loat ("144') == 144.0,
AN, XS E SR e T R fisE, P int (10144") == 144 fj int ('0x144") &5k

ValueError, int (string, base) %8 A0 iESEE LS, HIA0 int (1 0x144", 16)
== 324, WRFEEHLCH 0, W Python FUNIMEELT: w2 00 Ko Nk, Mrox” 2R 1753kl

R R A AR R B, AT R B R eval () . eval () WHEFRRE BAEGEZ S NG 3
ANWTRE R AT A A R EIVE A Python iAW RESE A __import_ ('os') .system("rm -rf
SHOME") , X< home H LM T .

eval () B EECTF T A Python FikXag)JaH, HILM eval (109") HE&SBUEEHER, B4 Python A
SR FRHERECHE A IO (O ERAN) .

2.3.4 IR B e A 7

BIINBLREEF 144 o F/7E0144 ) R0 Y B8R vE 8 str () o QSRATBEZR R Ay ph il s ik i

B, AT NE R hex () 8 oct () . MEHEITFHIAE AL, 1537 f-strings I formatstrings Z5/N5, Fil4n
"{:04d}". format (144) AR 0144 T "{:.3f}" . format (1.0/3.0) A '0.333",

2.3.5 WA H ?

TCRE, PR R AN G FERZHFOLT, R BN AL EE A 3 ) — 8 7 A5 5 Bl
Al AR REJFUH B L Unicode ZfiAxT 4, AIPAUR 10, StringIO XfRuL array Fik:

>>> import io

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

>>> sio.seek (7)

7

>>> 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 ol i = AF e DR eR B 5 205 7

GCEZUE - EIESiE

o BFRIMEESE R — AT, AR A R A R AR TATEE AL S R R, X
& I ORARAL, case ZEFA ) F2 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

* FIHWNERE getattr () :

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

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

class Foo:
def do_foo(self):

def do_bar (self):

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

o ffiff] locals () B eval () FfRMTH EEA:

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 HGR . AR RRLN EEFAFBRMNE, HCKREE AT BRI
AR R TI P AT S

2.3.7 &A1Y Perl ity chomp() S5 ik, TN 7F b IHBR FERG BA 4 7

AT 5. rstrip ("\e\n") MR S R RMIRBTA HOBATAT, TR AR fr. IR
s BREAT, HARKILAT, IR BT A2 T AT

>>> 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 4045 scanf() s sscanf() 50y iii%k ?

WA .

KT8 B S A AT, B (R ARG & R FAT R R0 split O A AT AEIRIR N AZSAS 43 b
B, SRS int () 3 £loat () PR FIERE FAF RSO EE . split () CRFIER) sep” T
%, 1T AT 2SS4 DASNG 20 B AT I 0 o

AT R AR, IENZFER AW C W sscant () Bk, HEEAIETS.

2.3.9 ’UnicodeDecodeError’ 5;’UnicodeEncodeError’ (%% 4l 2558 ?

I, unicode-howto
2.4 Mk

2.4.1 FLRRFREE 7o v ?

SR YE, 2T L. e — P TheZ AT, HAENAZICERA T LA
* A[F]AY Python SEBLAATA A HERERS . A FAQ HHEAFEHZCPython.,
* ARERG AR AANERN, TLHZW K VO MEZ LR .

o i EHEMEN A, FESORMERER TR B Ha RESC IR (W20 timeit Bk,
o TRZVABCE SR AL R 08 R R A R (Gl BT AL RoR ), PR LA AT RE S
FEACHS )R .
RN, Python UMY fE il @A RZ I VARSI 728 E i e, Xkt is 5l v #5219
NS KN
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o MBI E T TP A MAOR I IE, e (S AR EE) Al AR R A IES
o i FIERARIBERSSH) . 2% bltin-types Il collections FEHI Y.

o UISRARMEE OO SO B MR AL T LR pR A, WITTRE (MR RAEMRIE) LA H g s BCER e . X
TR CIESME R EO F R, iy & w2y R, filhn, — @ 5 N E
list.sort () B sorted () MEHITHITY (GELEEmHAEN/RGITES ] sortinghowto ) .

s MRAEAESEM T ZE, 20 MRS T EZ AR, RIS REHRE, TR
W T ERBINA RS, IB2RTF Y. Wizt ERahS, T HAR R T R
RSN , R 24 eR B R EE RSN IR

WR R L85 4l Python FvFfBR T, A4l —L THW PALEVRESEIT. FIf, Cython A DAKFRIMIE L
¥y Python fURD A3 C 97, HF B ATEVFZ AIFY-F-& L. Cython R LA 4ik (FIR] ki
BUYERE) SRS AT RS TR . AR C AR REA R L, WALABAC 'S C ¥R,

hz%:
LI PEREHE S By wiki TUAI

2.4.2 B2 A AP HERAE RN AT ROk 27
str fil bytes XGUEAN AN, HIEEZ AN FRFRIRRS

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

AR, POERERHR S B8 — BB R .

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(A —Fh e B I Bk, w2 M io. StringTo)
WAREGEEZ A bytes X4, HERMELZM bytearray MR BEHIERBAE (+= 254F) 1B%dsE:

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

2.5 Jp3l (Gcdl/zik)

2.5.1 Wi fescalRIsR 2 M1 7% 7

KBS tuple (seq) APRHERITA (SEFn LRAREAIEANR) Fes b Bl 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 4.

FRAIMERS List (seq) APRHERF A Bl n] 2% A G5 B A 5 35 AR A8 W 5 3% . i, list ((1,
2, 3)) &R 11, 2, 3] list ("abe") WMIEER [Ta', 'b', 'c'l. WRSEHAFE, WEH
seql:] ARFEANE—EIZA.
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2.5.2 I 20 B# 51 ?

Python #1285 [ AT AR IERC 780 285 DA IR RN, 0 28— ME, 155 A, KILIHE. KT 7%k
i, -1 ERCEE —DRGIME, -2 WEECEE A, K. FTPAACH seq[-n] #iHH24 T seqllen (seq) -nl.

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

2.5.3 JA1ann ULy b ?

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 I\ Silerb IR 52 0 ?

V2 SE LRI 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 G IR 24~ 55t ?

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
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2.5.6 fnfuffE Python rpralgl &4l ?
RIS

’ ["this", 1, "j.S", llanu, "array"]

PN FRAEW RS 2 07 THIAH 24 T C 5 Pascal Y%A FBXHIAET, Python #1307 DAGL {5 2 FhoA ] ZE 2L 4 o
%o

array BBGRERHE T BIE A KB FOR B E R BRI 5, (HERRTIEZ ISR . EEER,
T REAMHAMY R T HA SRR S AL i 254 -

BRI Lisp B2 3, AT RAGE I SR cons HAIC:

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

WNCRFE A AR, W A A AN Ju . X HUCHLL lisp car (Y2 1isp_list[0] , MLl cdr 12
lisp_list[1] o RATEARHE FERTE LA MR A ML, ROY B H ) Python 51318152

2.5.7 W G B AESH ?
SUHALR V2 TR A

>>> 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 MR IS T — RS 7
AT DAGE 912 4 X

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

2.5.9 Jfl 2. a_tuple[i] +=[item’] 251 % ?
R HERILFE S, —2MRIREZEFET MILZHEAF, /2 Python TJAEFURRIASXT 4 2 (6]
2250,

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, ZEMEPRIS 2, HAEIKERHEE
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']

B TS, ARFFEALE () R —DXIREI T __iadd AT, ERTEIAT += R {ER
BORA, FHHHR HERE TR AR (0) X T9#0kYE, __iadd_ S THESIK LA extend If
REIZAN R HHTAIREATATASE += Wik 1ist.extend (i “PFETH”

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

[1]
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BOAf 4T

a_list.__iadd__ ([11])
result

>>> result
>>> a_list

a_list Ir5| X G EBUE e, 51 HBHE SO SR B U (ESY a_list. WR{EMRAGIRBAZ
e, WAERTIH a_List ZHIBG | I FE-—X G5, (RU5R AL T IR R

P, FEMTCAURBIT, AR S S [ T

>>> result
>>> a_tuplel[0

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

= result

TypeError: 'tuple' object does not support item assignment

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

2.5.10 FAME—A S e Python JE4 i bL ok A8 ) 7

V)T Perl #£ X [¥) Randal Schwartz, %3¢ AR B BNV FRIATHY , 2 EBERG RSy <IhF
{H”. 7 Python /1, iFHIF] 1ist.sort () LA key Z45K:

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

2.5.11 Wl HAE 55— A BRI A X SR A THE Y 7
HEATEHECAR BRI, S RIIRIATHE, SRR T,

>>> listl
>>> list2
>>> pairs
>>> pairs
>>> pairs
[("I'm", 'else'), ('by', 'sort'), ('sorting', 'to'), ('what', 'something')]
>>> result = [x[1] for x in pairs]

>>> result

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

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

sorted(pairs)

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
EMHE LR ER PR AT 15, append () #ELBIE /TN, BARTHH T —L0815%
WESREE AR IARML, (HE IR E/R TG ZEX ML, 1 HLACHT A . 55—, Kikaresult.append” #5241 SM 1 &
PR =, WA A X 28 o B T 2 e Fd
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2.6 MR

261 ft2 R
FRIREL AT class IEAIQEIIEM RAGIED . BIESEBIXSRI;, ] Class MRAARM, LB R IS
TG (EtE), XO& TEIRERREARAHE (Ork).

H PAHEE TN HABSS (FRZ S TR0 . B0 B A IEER S DAL IR o X REXT AR A v A
T AR TR T4 . LU A Mailbox A T HRAE R BAVSH) ¥k, BRI T8 MboxMailbox,
MaildirMailbox. OutlookMailbox MIHEMSALFH/R i & I HEAEAR 2

2.6.2 fl 2005k ?

TERBTXRBEE, WTXR x , W@HLA x.name (arguments. ..) BIERPM. FTEAREHI B
e X, AT RAYE LN

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

2.6.3 fl 2.4 self ?

Self H2 HERSE — NS IRER TR BEREANRPE A EEE N meth (self, a, b, <), NH
S x WPA x.meth(a, b, c) BB M e BN T meth (x, a, b, c)
TE TR A

BESF AT 2L EF 22 L FoiA F EXAER “self” 2

2.6.4 Il AR G0 A 2 e PR eI 1R — A il 7

A E KA isinstance (obj, cls). {RAJPAFRHE— NI A SR E I N R 2B TR
ZAYY PN SEH], Bilf isinstance (obj, (classl, class2, ...)), WAIPAKAR AT
BTSN Python P E SR rp it —ANRANT 4 Bilil isinstance (obj, str) B isinstance (ob7,

(int, float, complex)),

WHR, REHEFASEE M isinstance () X H & SCEIATRI . 2 3O AMZE, HaE
FAITE [ X G AR A B 1% @ AR o L PP, DABPERREMIAT R, A RKEXNZE T2 T
NS RE A N TR R R 2L

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

WA T RAEITA R E5E X —4> search () Tk, AEHAE:

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

(Rt
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(R —H)

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

obj.search()

265 fl 2% ?
ZALR— MR X REAR (WFCHBI) o B0 R x CRAFE, BAER RS R Ikt 1
ATDABIE—ASEE, PRt TR ORI S B, R P AT AR AT x BRI

Python F2J% B3 A DANFEAR LB Z4E . WCANDA RSB T — LT S0, RS IEITA B A RS K
=N

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)

TEX B UpperOut KEHE N T write () HEERMH TIZM self. _outfile.write () HEZHIFSEL
TR KGR Il HAf i BRI A TR self. _outfile X4 . ZiG /it _ getattr
FIEREWN): SR EES% 1A iR E 25 B

TR T A ORI, ZATTTRE S s 204y ), Y g e B TR e B TR R B, R
ME X __setattr__ () ¥, I HIZREBLHU/NOERE. _ setattr_ () MIEASZHRBHM LT AT
A

class X:

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

REM__setattr_ () LHMAUEN self. dict_ K H BRAFRHUIRET SN 2 T3 CiEIH .

2.6.6 lyfuf M\ BE 25 R IR A R H 2 b o SO 51822
B P ER super () PREL:

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

Y- Python 3.0 22 Fif A, 0] e IEAEf ] 2802 X540 class Derived (Base): ... ZK[W
RiE L, TPAKHTE Base (H Base P —ARYER) hiE LHJrik meth () K Base.meth (self,
arguments...) . XH, Base.meth @—MREEM I, FIEFTRESRML self 240
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2.6.7 WfiEAREY A Sy R R T i

DA R E SRS, TR AP USSR, FRAEREAN P T4 AR5 SR o2 3l 44 A £
?ﬁﬁ%if%iﬁ%ﬁi; 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 Wl G A AR BRI i1k

Python SCHFIAHURFIIA I (DA Cv 5 Java s LT ).
A MU R s XS RPERITT . SR LR, AR T U B 964

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

STFANE isinstance (c, C) BJ ¢, c.count W[EIFEFE A C.count , BAE# c BB EWM c.
_ class__ [nl¥fiEI R c B R AT ERS .

HE: £ CHENTENER, B self.count = 42 XKL RTE self B HMWFHPHE—ITH
SRy count” [IANAH IS . ARELE BT A0 S E R A PR A B R R HR A, TOI R AE T VRN ERE 2 AN

C.count = 314

Python S HFHIATIIA:

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

g%gﬁmﬁmmmﬁ/x BFARPE LT =K (HEZSDRZRREREINE) , IEAE TV
UESEIN
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2.6.9 {r. Python rplyff st v B (i) ?

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 #ft, HEBSH S — KA, HABOASEA R AT 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 el __spam (s 3—4- i)l _SomeClassName__spam ¥4 EA5 B

PARUR RIZHT SR B4 Sl “BEIR ™, DA DA g B s 2 ity O 2 SRR 28 B ATR(TIE AN __spam
MIPRRAF (ORI TRIZ, 2ZRH D TRLK) XA LY RN _classname__spam, Hf
classname KRR TATPRTL T RIZH) Y HILRA TR

RXIEAREPRUEALE Y : SN 598 T LA )7 _classname__spam” J@ 1k, FAAASR{H AR R __dict__
L. 2 Python A2y BURA A B L BRI LA AL B

2.6.11 Qg1 __del__ Jjik, {HXEMIBRX G BeAT AT E

XA LT e R
del iIFAA—EWAH __del () —EREZBDXLMGIHITE, R (BIHTE) $38F, A SEH
_del ().

WERBAREE S IR (B, RATHEA — DU, BN XHHAE TR RGH) , W5
TR AGEAR 2R M2 . R4 Python {8/R 21817 — NMEE R MX FEIE3R, (HAERHREE AR5 T4k
HEG, B ESS A RE RSB RREtT, I del () JyiEWTBESTEA I AIBEML ) B R g R A .
PO FE AN, 2AEFA TN R E, XM __del_ () BWIEPITIT LR . BARY]
PAIZEAT gc.collect () R, (HFE—20pSaE ol R, XTRKIEA 4 B .

RUEFIRIER, BFE R e LA B close O FEMELE M2 JGHA E 82— iF £ .
XHFE close () TrIART ARERIMERS 1 TR0 @Ik, AEEERA __del O A% __del ()
P close (), #H close () BERAPRTTVABER—XI 2 MBI -

o5 —FRESRAEIAG | FRMOE R R weakre £ BB, ZAEHR FLVF 8 W) XF RAEA SIS T2, Bidn, Bk
KRS GRS SRR AT i 555 1 (SR EZH RIS )
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Ja, AR __del () JRGIESH, SHEEHEITHE sys.stderr .

2.6.12 il 3R IET we J AT I Bl B4 7

Python AUk (BUNERE) BBl wAERRIME R b 5 A0S, Or B DS il s 5 | 51
FORIREFTA LB -

2.6.13 Jfl 2 id () MG RBRRAEME— ?

id () RP—AEERL, B R B Ay I N ARIE R ME—RY . [HMTE CPython Y, TR RAY N FFHILAL,
Ef%éf”% KATEMNFHMBRA R Z G, N — 8RR R FCrE WA RO R A8 AP T3 T
\j‘gln‘ .

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

XA id B TAFEAREO R, ZRIeIE TXgR, AT id O WG GO ER 1. & SR fRAG I id i
XTSI THEBARES, AT — IR R 5 -

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

2.7 Bibe

2.7.1 Il gllgd.pyc At ?

ME U AR (804 FT 291 SR 2 S S RE T ksl ), 78 oy SUPFERTTE HSRIY __pycache__
THR T ECHFEN cpyc XM, % .pyc AFMAFIFLRD 5 oy KIELAHIE, I
PA cpyc MRS, HPIRER KRG A E ) python IUARTIA AR . (FEL PEP 3147.)

.pyc XA RE S TLEAIE, R 2 — 2 RS SO I E ) B SR AR TEBCRR A, X RE G YA B
__pycache__ FH. BUPAFEAH IR ARR)F M A Y — M FasfrfE )y, sta vl e & A A B e, il
i Web Ik 55 258 T X Aig i .

MdEi% B T PYTHONDONTWRITEBYTECODE ¥IgAR g, 15 WS AL H. Python BES G _ pycache_
THRIFRE PG AZTHF (BB, FAE5510555) B, .pyc SCHFRF B sh ) .

TE i = 2 QB AT Python IR AR A &0t T ABME, BMASEI#E pye X RER T Em
JERIBI S foo.py, BFATH— MR xyz.py, 241547 foo Bl (ilid#i A shell fiz% python
foo.py ), WM&k xyz QE—A .pyc, B xyz @8 F AR, HAXH foo A .pyc X, BN foo.py
ARPCTFAR

N foo QI .pyc XM BN RMUT AR B A .pye UM
compileall fidk,

py_compile BIREEN Fah LA, — MR B A IR T compile () AL

Al PAFIH py_compile F
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>>> import py_compile
>>> py_compile.compile('foo.py")

)

X R cpye XM BE ALY foo.py HHFEINLE TR __pycache_ THF (CE AT DUHE L T 1% 24

cfile REGIZITHN).

WAl AM] compileall BEH [ B 4i¢ — Do Z A H X TR ITA SCIF. REAE Gy 47 5 R 75 iz 47

compileall.py 47 B4y Python SUIFHTHE H SR A2 I T -

’python -m compileall .

2.7.2 IR E BT H R 7

B A AR UE )R8 8 name_ SRBHCHIAFR. WHAEN ' __main_ ', B/PIHENMIAIZ

. 3, VP A T OB R 4
2 A ST

Frign s G A, XA RN E4E T __name_

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

if _ name_ == " main '

main ()

2.7.3 Il iEBSRAT LA ?

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
* HIEFA foo
o QIEH T foo 7S 4 RAS &
» foo HHFIFIFIRIIAT
» foo 5 A bar
o BIE T T bar (554 JR7s &
* bar Y IFHIHIGIAT

e bar FA foo (EXRE—AZHEME (no-op ), FACZA 144 foo HLLR)

¢ bar.foo_var = foo.foo_var

34
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WJE—H RN T, Bk Python i A5 52 LX) foo FUMERE, foo 4Bt F - 221
WA import foo , REERELER/RETSE foo. foo_var B, &% 4 R,
XAEEAE (F2/0) =T sEng e vk,

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

Jim Roskind #E I REMELHHS S BAE DA R U -

o T (BRER. RERIATRE S ARERNE)

e import 1EH]

o ABHRATIEEAURD (RFERIE R A I TR 2R AR &) .
van Rossum ANEUGXFI ), BN IUAE—NREA Ry, (ERRR o YA S5 A 2L
Matthias Urlichs Z XIS TERY , (15300 7 AMRAE S S E R A .
XS A AR HHEF .

2.7.4 __import__(’x.y.Z’) rMIYE <module 'xX’> 5 iZW 58] z W ?

N2 B ] importlib HHYEKEL import_module () :

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

2.7.5 ICRAMBRYELT ¥ IR A, (DB REMAI . X2 7

H TR —EE RN, Python fUFESH — I ABSRIF LB SCHE . B0, FE— SRR F T,
ELRAR 2 AR A LRSS, AR A BERBCERAT 2 — T FE . R = ffdT . QR SR ATERT R E Tk
MREER , 5 AT RAR #fte:

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 R, MR PR S—H T4
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>>> hex (id(c.__class_ ))
'0x7352a0"

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

36
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CHAPTER 3

BCVIRA 7 S AL 1)t

3.1 Jyfl 2 Python {4t R or4lit 4y 7

Guido van Rossum Yyl g HEREA T/ AR OOHE, FF B 1% 1 Python AR JF TR IHNE . KZBALE
— B ] e R XA e

M T BATHUREHRSE S, AT A B 7 415 N R85 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,

RIS TR/ SRAE S, DA Python k78 5 % AR SRt ge . 75 C r, 4550l DU 2 R R RO (08
g%ﬁﬂﬁ?%ﬁﬂﬁﬁﬁm—ﬂmwmﬁ@,%ZE%@(&W%K%%)%~%N%N,@i@%@ﬂ
HOREE,

VFZ OB ARERF T AR/ S5 A5 B 47 o XA AN K, IR 3R TSI B 5 R], SERF M AR
PEFPHEAT AT T . FIARRS 0L, RBRZ0E & — s (40, 20--30 7). 20 47 Python W] PASE AL 20
11 C R TAE. XAMBCRH T AT HR/AT RS - B R R SRR 2 Hoh i R - (B 45k
BT iEREEaR .
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3.2 Tyt 2 R SRS A B PR AR 7

g SR B

3.3 [EMf 7 By B S s ARG e ?

P X R 25 R E

>> 1.2 - 1.0
0.1999999999999999¢6

7 HiA X2 Python HF)—> bug. HIUARZIXAE:. X5 Python KANK, M5IEET-G WTAL B e
RETEKR,

CPython 1) float KA CIEFHHY double KAPATLFME. float WRIERAFIERAGE (HHH
53 fir) FPAf —HEHIF AR, T Python (] C 4845, I 2 0BT Ak PRLAR P i BE (4 SE B A T B F
X EREF RUBFM T, Python AT RRMT 42 MATINET , ©1F C Ml Java,

VFZ T DAVERAH ] U B 2R R AN RE I Bl SR B, FER A DA R iR A

’>>>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)

JAAY 53 (0K BER Python i BRI T 15-16 L/ NIRRT o
TR SRR, 1S I Python HREHY 3 mFFA—H.

3.4 [Efa] Python i ([EI A nf 5

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—

A2, Python I FAF LN SRCF A “HA” o ALMIEIERA SKHE 8 O HAL(E, 1E
Python w1, ALAZNEERA HF 74751787 HRCH HAAE -

38 Chapter 3. Bxil-HIp; L Wil
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3.5 Jyft 2 e J5 ik SO TP S sX A H] “self” ?

HCREAEAE Modula-3 5. A ¥ 2 I Bl AR AR HEH «

Wi, EHRRERE, SRR AR AR A R R AL . Ik self. x B self.meth () HDAYY
FEMRT], RIBEEA TR E L, WA MBI A, 16 CH+ o, ] DA Bl /DRy as S pE iR 1
W (Rt e R AR WL BA 5 R ) ——(HJ2AE Python Wiy JryiAs A ], B AN AS $ 7 S i
o 2 C+ Al Java S AR MHEZOR LB B ME A m_ AIZR, IHIHGX AP R QUM X L5 = 8 A 1

HRk, WA AR 2 R X5 | SR E R HIZ %, AT RIS 76 C++ i, QERARAEE I ZEIR 2R 26
FRESEEFHTYE, RUAER : : 3247 - 78 Python FARA[ DA% E baseclass.methodname (self,
<argument list>). XXT __init_ () FEEFEEH, Feil@IEIRAE T EMEY R 2 MR
V&, ML AR = B2 VAT

e, Ef T AR R EE AT Sk T Python iy AR B (ARG ) 7E R A PR R T LA
Of A AR 4 R) BRI, WA AR 7 A R R — MR N 17 4 i — A S5 09142 i A 2
— AR, BRI A LI (T RCRIER) o C+ 3 75 R EX — 5, {H/Z Python 4
A, AUCH TXAHMEIA BB . FHEEW self. var REFHUFH TX SR U, X)
TR SEBIAE &, WS self.var BMAE X HENTRIAERR & 4 FRr 51 AL RO H k. A
THUL, JRITAR BRI S A RAFAE T A A i 24 25 (8] o, SRRR 2E45-9)F Python i F IR 44 23]

3.6 flh 2 AfefEeis e ?

H Python 3.8 J1fy, fRAEMIE]AY!
IREFR XM RI2FAT = A A B

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

%05 PEP 572 T ¥ .

3.7 Jfl2 Python et apfie (Bilhn list.index()) IR 9L, it
flbshiie (54 len(List)) {3 s eic 8l ?

1E 4N Guido T :

(a) X T HLE# AR, BISHFRRE LR R A S L - i (R ) sEAERS A EEAR)
58, BTG E A BB A S IC . R IATR x*(a+b) XM A XK EH
x*a+x*b (A GREEE, PASE T ER OO FF UM IR S o AR iR
(b) M| GA len(X) WHRDIN, FEAEE LRI ZILAARTURIEE . X EIRIROTMEHF: 45
e R, SHCRIERPA AR M, HPIEE xlen() N, WATE GHIIE x e AP B TR ZE 2%,
wCE S M BATTRE len() ISRAR A g . 241007 LIRSS AT get() B key() T7ik, BB AR
PFRIZEA write() J7YARY, FRATHE/R 2 S H 2K
—https://mail.python.org/pipermail/python-3000/2006-November/004643.html

35. Ml 2B )ik UM i KB “selt” ? 39
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3.8 Ml 2 join() & — Ay ik A e SR Socdl i ik ?

M Python 1.6 J¥tfy, FAFHRALRF R HAGRIEIS Y, YPSITTiRRS, BT AR AR Dh e S5 1R 4 i) String
*ﬁ%%%i&(ﬁﬂ‘%ﬁtﬂﬁiﬂﬁﬁﬁﬁo 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 BT ER SO (String Constant) 7 BRI TAER ", AR RLYFIE, (H1R545H
SR R AR AR E S SRR I A AR b Ao VR A Bk, WUV 2R E B (e 3o I
RATH -

A RGERRRENG . “Fe bR E R RIS B R B R, RN A
o HTFHEFERE, 8 split O Mo FRERTENTEAS SE, FAEXMEL 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

3.9 A2

WERBA GRS, W try/except HURRGRM R . SEbr EAligk i 510 . 7 2.0 ZHiRY Python fiiAH, il
XA A

try:
value = mydict [key]

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

HA SRS dict FEATAMTI AN A key I, XAH T ARAZRXFERIE, ARE0E B IR A A -

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

XF XA E RGO, BIETT A value = dict.setdefault (key, getvalue (key)), [HE[#E/E
W getvalue () BEHEE, K NFEFA R FERS X HIE T4 .

40 Chapter 3. Beilip) s Win) s
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3.10 &1} 2 Python %45 switch mf; case ifif) ?

PRATDAE ST —Z N if... elif... elif... else. WS SERHUXI TAE. ¥T switch iBAERC LA T
— SO, (H AR R A A S AT R T R s A . A R SRR TR R B Y HPRES, E S H PEP
275,

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

def function_1(...):

functions = {'a': function_1,

'"b': function_2,

'c': self.method_1, ...}
func = functions[value]
func ()

TR IrE, TPAEE M getattr () WERR AARE SR I BRIzt L :

def visit_a(self, ...):

def dispatch(self, wvalue):

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

WO B AT, BINABI ) visit_ o QSR EAXFEREIZ, WIRERBAZEENIE, BlE
PSR X5 AT AT 53k

A1 A A EAERRRE B I BENER R, TR R B 1 B eI Pt
By 7

B ORSER)Z, MRS 4 Python MERRMUERS 2 /0 —4> C Hitit, LA, $7fnT DAREI []35 Python.
L, — e TR B C AR .

HS 20 SIafse, Stackless Python f—NSE HUFBO TR IERS, T DAk C Hitk.

3.12 [Elfif lambda R A A g & 1L R(E]

Python f1] lambda kAN BEFL 71547, K4 Python [HiEYERE ZL A BEAL PR S AE b N BRI iE ) . SRTTT
1E Python H, X FfAN@— N EW A, 5 HAES I INTIsERY lambda 32 5OR[H], Python [¥) lambdas -
e FhELOAT S, SRS R B

PR 22 Python H8E —2%F 4, Wl AYEAHBE R AR, BHtL, (fF] lambda 177 i A SO pR R
ME— It SR ARAN TR EN pR A B — D AR - X g — DL T R AT 4 (5 lambda A0 AR B x5 258
SEAFHIA]) 1) JRAs !

3.10. Afl-2 Python 1#%&45 switch 1§ case ity ? 41
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3.13 Python nJUAR: S a il 5 2k C il o sl Al 505 2

Cython K7 A n] By R Python BRI A% 2 C P . Nuitka j&—-f Python 4 il C++ {UR 7%
Gy, BAESCRPERERY Python 157 . BE4IFM Java, n[PA%IE VOC .

3.14 Python Il 85 PRGATEG 2

Python 774 B AT BURT 5L 8. Python [ARHESEBLCPython (51 T HORAE 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 AMKHUARRIRIHLE, 405 A ry bt micas o dnRARAY Python AR
AT 5 T RCEEBIAT A, WX Rh 22 53] B S 80— LU RS AR AL

fE—2% Python S8, PATR AU (7E CPython H TAERIRYS) WIBESHFE/I S FHIIAST:

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

ks b, i CPython IG5 VT BUMWHA BB 5, BESBIBIERY f H S RIATRT— A3 2RI, X464
[ GC, XEESCAFXI G RELAAR AR ] 1B (RTREARAS A el ()b ) wioliedle (RO
ARG S AT ) TALAT python SEELAGAUTE, IR S8 06 PHAZ SCPF i with 1545 Joi€ WA BT S 40
i, XA

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

3.15 [Elfif CPython AN TS £ AR by e [ i il 2

FidE, SORE CRRIERFIE, MR RERSHL. (R0, JATIE Boehm GC JF. BEET X 5 HHILFH (1
ARFATE) MR, TR FRBIN, (HAR5EEIN; Fik Python (T, 0L
BT

24 Python fix A 2| HAB R H AP H Y, A5 GC s h—AN A8, FEJS7 ) Python H, W] DA GC Rt
B A AR 1 1Y malloc() il free(), ik A Python N HARF W EA A € A & malloc() Fl free(), Al
AENZETE Python ), PIFE, CPython W] DATEAfiHhSZ P malloc() Fi free().

3.16 i CPython #53R;, [EM Ay i oA S poReii ?

24 Python iB I, M4 R4 45 ] Python LRG| H IXTGRIFAS BB BRERC . WIERATAENGERS I, W] g
R X RIS C PEAr LY 28 P At 2 R AT RERERCRY (1 AR Purify AL T H SHIZEX LN ZE) . (HIE,
Python 7£31B H & PR P9 A H 2l S A X 42

AR B ) Python FEREHNMBRFELEN A, T atexit BEHGEFT— 1 e%k, SRHIMERIXLENZE

42 Chapter 3. Bt il- iy s Wi
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Python Frequently Asked Questions, %%(E] 3.8.19

317 St 2 A7 kit e AL MBI B i I 7

EIRPIRMICAAEVF 2 T AR, (BT D7 Al 5 e se AR . aTRAA A IC4124{bl T Pascal id
s C 4545 BT XARI/NES, WA AR, AT — BT Bt B, #RR
AR BRIE BN A B = AN AL

75, AN EREEHANEF PR e TRA ARG S, e REEAHFERNRR, If
HIBA M. BN, os.listdir ('.") RIFIR L F]HRFR SR TR EFIZR . a2 H R T —
PHANSCAT O I H AT B B R RS 5 A 2 PP AT

TR, X EWE— BRI T e, SRR EE R ErERITR. JIFRE AR, EERER
IRZN AR ICER . A A ICR AT A7 ILAY key, DRI BE L RERFICAIRIARS R AE key .

3.18 A&k anff{E CPython rpizBiiy ?

CPython 5152 Pr ER2 N AR KIERYRAL, A2 lisp MARAYBER . L SC BB IR AT 52 (495 | R HE L5
A, FAESN LG OR B 1 R B AR AL K B 8t
RFRRGIFIK a (1] BERMERA S IR RNSRRG T X .

YA SARAT, KFPRREG R RN FH R T — LI 7 YRR A NI A P s 24 B2
RGN, Sl LEBMNY ZSTa], DASEAERE TR LR AR 2L bR RN

3.19 ‘pUiEInfnffE CPython vy ?

CPython {7 S S BN MR/ PR Ay . 5 B-RIRIEL, XA RZRCHOL T otk (H al WL #41)
Peft TR PERE, HF B R R

FHL AT FO2 M hash () WEKEOTR 7 ML P AFA# B> B9 hash fQR . hash QR AR S8 A4 4>k
REAY R T MTAZARAR K B4, "Python” [ hash {f4-539294296, ifii”python”(— 4% LA A 1“4 H) (14 hash
{EH> 1142331976, #RX)5, hash fURS T 158 A RO P A7 EL O O . (RO REAF ) BT LA A Tl
hash (i, XK 7 HLFT 2 E MYINE] -- O(1), i Big-O F/Rnik - AR — 1.

3.20 Jfl 250 key A HUE AR AT 7

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 RG P, AR e oyocdl; Mkt tuple (L) BI04, HEHS
S LA . JCHLRAAIAER, PRR] DA S .

EAFE A — SR 2 o )y 58 :

°%ﬁﬁfﬂﬂ(ﬁ%m)ﬂﬁaﬁﬁﬁﬁm7ﬁﬁ@%%%%ﬂﬁﬂﬁﬁﬁﬁ%%ﬂ%7ﬁﬁﬁﬁﬁ
25 B

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

317, Juft 2 A7 i ST RIS B R R Y 7 43
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251K —" KeyError 7, PN “ATHMMAY (1, 2] A id 5EE—ATHRY id K. A0, ¥
R == R HB L, AR s .

o FENSIERA BT X B, O AT AR RIS R AT AR SR B S5, RIER
AR R HEATCFRIER o

o ARVPIERAN N, EER AR EBEEN]. MREINIC B SIS, BOR AR AR R R — 2
PABRERRORE R . BEbf— A E R FIALRIH: d.keys () HEEEMERS ] AT IR B .

o FRPIFNMETILR S, MAMCOY AL MU, B ] ABCE AR 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, FEBIRNEA __eq () M _hash__ () Fik. KI5, VOB FEAE T (SR
T hash (9454) T R G AERX RO A EAEXT G T 7 (BOHEMEEH) i fRERIE .

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, RN, W 01l == o2 (Blol.__eq  (02) is True ) M hash(ol) == hash(o2) "
(B ~ol._hash_ () == o2.__hash_ () ), B EREEETHA, WIRIRRRER LiX LR T, 7

BN H A EL T hash [ Z5HRF2x 48

Xt ListWrapper , B8R0 RAE T I, QRS R REE O ARE G 8 o BRARIRIE R A A L% T8
SRPA B IE R X e TR B, A AN 375 F

3.21 [Elfuf list.sort() A~ e HE 8 1y 53 51 ?

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

WRBLRGESIZ, W NE sorted () pREL. MR BASEHERI R AR P QIR RS2, X THER
FRaRMml, B, R Ak A ) % keys HEFF:

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

44 Chapter 3. BtilHJy S Wil
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3.22 infulfE Python rpdge FIcji s 1 LG ?

H1 C++ Fll Java 515 5 SR AL ATRLEGE O RLTERA TR 7 IR M B B . VR AN e 0 LT 4 24 136 1)
5 il AT B AR AR

Python 2.6 ¥ il T — 4~ abc Bile, V@ L4 5 2% (ABCs). R J5 v Al isinstance () Fl
issubclass () R A LRI A ZELI THER ABC. collections.abe fELE LT —4G MK
ABCs fflfll Iterable , Container, fl MutableMapping

Xt Python, ¢ A2 1Ak T DA i 20 P 09 38 24 SRR R 3RA5

AN PRI R T DASR A RN, o T DA REER 3 CORLIE AN — 41 Bl . 172 Python BLBR ] DA
YERMIAR AT, PMRBLRI ARG “ BRI . RIGER O Ml Ee LR, s & il DA M a4 1 Y
A ER “HEARY (stub)” BUMEEFTHG B, WTPAREI doctest Fl unittest MEHREEE =7 MHHESL KA i
FERMINAES:, st iy a7 .

I 24 1 IR ] DARE BIAE Python WOAHEARZURY . SR AR ARG DA . st b, BB LT,
PR R TR R BE IR e (Y Bk @ k. 4, append () J7 ¥ il—LE PIEREIRIA R IR B CE; #0
IEABENMIA R append () LR REWS IEFIATILEAE, (FURAENNAE M PR A AN B M2 AR B
M EMFIERA N, ETaeA B0 MUERE IR TR T WAL, —F0 H 3@ i 7 i B 1 1 i I
K, EERAEMEAMEFRAUEZ AT, B SMIAEIFR S NHr . 248, Python AVFERRITH, A
A E M B -

3.23 [Ffn[FI47 goto 3ik?

TE 1970 AEARNAT T AREIASZ R goto W] REFEGRALIHE RN ASFEME AP AIE Sy (Ui . e
FOEFT, BRRALER, HAFALIY S (E Python HUR ] 1 i LAK or, and Hil if-else ik
) FIPEER (] while Ml for ifify, FHAIREAE continue Ml break) MFBULER T

AT W] PAGE F S5 i OR SR L B E REES s BUE FH Y “4541K goto” o ¥ NN R S AT DA (R AU C,
Fortran A HANIE F H rg G I “go” i “goto” 41k, fln:

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

except label: # where to goto
pass

HRAARVHRBEEI R ], XEFE PO goto, TR .

3.22. ffife Python i RIS i 1 BLYG ? =
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3.24 yft 2hihy 4 Hs (r-strings) ARECARFHLESE ?

%Erﬁﬁﬁfmﬁé, 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 VEBCAY R RE ST S B, DN R AT H R LR, Sk, AevFlad (i 5155
R SCBURMLEG SC 4 o 24 r-string T E TR H A, X 2E R TARRIAR 47 -

QR IEAE 2 7 Windows B#AR4, , ITERITA Windows ZRGE i FIHRBE ] IEARHEL:

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 Jyfl 2 Python BATIETEMR{ER “with” ifty ?

Python A5 —>with” {41, BEZE THIIAT, FERMA DRI DR . A LEEF A2

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

1 Python w1, XA ZEHZ AR o

HAtEF , 40 ObjectPascal, Delphi Al C++ i I FASIAY, B W] PAZEAR S WIHLE 73 e 45 2 it . X2
FSRIU B A - G S RGN RN AL B AV 3

Python i I B . F5E A AT REALEAEZ AT | MBS @4k o T PABIASHOAE R A I8 i sl e e B
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)
ZAI B AR " WA — A4 X7 BB @M. SR1, Python W A HIFMFRERR X — . (RiX7a” 2%

B, SRAEAMAT WRA—DZONX WERER, ERESTE with SRPM? &I, Python Zh7Hs
RIS 14 5 5 S A A o

KT, Python AJ LA i KA A SE B0 with” FIZEIEF R (U E) A2 arAL. U8

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. Beilip) s Win) s
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(R —H)

ref.b
ref.c

42
63

X MEA S R HAATE LR RN, P Python fEizfTIHEAT A FRIEE , M0 5R AN UA KR AT — AT -

3.26 Al 2. if/while/def/class &) 2 H S ?

B9 BT ] S (ABC 5 BIIETRZ —). HIE— P4

if a == Db
print (a)

_la‘

if a == Db:
print (a)

TERE RO S 2 iR, B FAQ MRE R RO, B R MR E N 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 Jyft2 Python fE4IZHCAIA)E STIF N E S ?

Python AVFATERIH, TEALRIS SRR BT -

(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

AN NG IE S 2 P HOE A W B . Ban:

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

]

XN ERFEEALAMANICR, HEFR EAE = fee”, "fiefoo” FI™fum” o SR _EAE 5 0] PARESR X IR

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

3.26. Mfl-2. if/while/def/class &ty E = ? a7
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cHAPTER 4

bR > EE AT FE T BERY L 1

4.1 5 W e

4.1.1 A Bl TR XXX g Ei e sl iz ] 7

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

XHFEE =L, 182 Python Package Index & Google 5 HABAE RS [2, ] “Python” Jii_b—F MR
T B SR RE H RV

4.1.2 WRE vl Lk $] math.py (socket.py, regex.py, %5...) Jilghs &

URARA BB PR, ATREE 2 IR, SO C, C+ B A 4 1R 2005 7 SC B B &2k
k. ﬁﬁ‘%ﬁ?ﬂﬁﬁ%‘i&ﬁiﬁﬁ%ﬁﬁ%, Ffl mathmodule. c XM SAFIAE C AU HRH (AR
£ Python H3%H).

A (/b)) =Ff Python 4l :
1) 7 Python RLAH 5 AL (.py)
2) il CHBMBIASMEME (dl, pyd, so, .sl%);
3) 1 C A IFREE B RS IOBLLE, SERULAIE, BIA

import sys
print (sys.builtin_module_names)

49
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4.1.3 Fnfuff Python script #4177 Unix ?

IR B {2 [EIAAR S A8 T AR A T FLES — A7 06 ZE#1” BRBEAR %I Python B R Y 64K
H—Em A PAHIMAT chmod +x scriptfile B{j& chmod 755 scriptfile fi{F.
AR, EEN TR

#!/usr/local/bin/python

TEXCHFSR—AT, BRARBTEF-& L4 Python ARREE I BEAE .

WRART E A AU Python fERESSIF) FAKERAS, R DA env F2JF . RIZARAY Python fiiRERS ArE H
SKEAUINE] T PATH AT, JLFEFTA B9 Unix RETERSCHF FTRIN 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 AR KK, WBES S8 /usr/bin/env PATENT; X EiE B RAGAIELE env
FEFP o TEXFEDLR, ARAT ASSE T R hack J53% (R Alex Rezinsky) :

#! /bin/sh
mww ., n

exec python $0 1+ms@"
mmnn

XA — A IV BT, B RE AR __doc__ FAFER . Al AR IBA -

doc = "r"v . .Whatever..."""

4.1.4 Python /4 curses/termcap fuj ?

T2 Unix 2%5: Frifi Python J5A5 & TR £34E Modules 1~ H S Fiay curses ik, HERMAF AL GF. (1
B 7E Windows -5 N AT H Windows H1{% £ curses fiibk )

curses BIHZRFELARY curses Jp:,  [A]HF L S2FF neurses 1 SYSV curses HR ZHI/NIHE, L. AN
[ A AR SR SR B S i . XS X MU AR KA BSD curses B EAE RS, (H2 H Al
TEAE I RGN RABA AL PP 0L o

ST Windows “F-4 ¢ fifi Fj consolelib ik,

4.1.5 Python P {EfE2R10. C I¥) onexit() sty vany ?
atexit BIHURML T —/45 C Y onexit () EREEAIAITEMF R EL
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4.1.6 Ml 235 S B sk BN e AR 7

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 —fRYER AR

4.2.1 Pt it Python #2X

Python #/4 PMIAHESL . doctest BIBMAHK) docstring Hi G4k /R BIFEIAT, XF Huk 42755 docstring
s R — 3K

unittest BIBLE— MBI Tava Fl Smalltalk 4z HE 42 SR IRHESE .

NTEMAER S, VRBAZAERR R T Rt . R iR 4 R 2 5 BEAR L% ] R Bl 607 ¥k
R AR S A BME, BT s T (R RAL e e R i PSR ) o Btz 4b, 72
Jp R S HORSE AT AR ) SRy A B, X S B R MR 22

REFPI “a)m @ AR R R

if _ name_ == "_ main__ ":
main_logic ()

TEAR R ALY i o

— BARMRE P 4 RIS SE e - VR, AR 1220 5 IR Bk IHCHAT o AT DA B sh AT —
ZA 5 I ek RO A 5 B AR A T O W R (DA 55 BRI AR, {H2[H % Python JRH fajisi il R
i, FrPASERR Eatiifa . eSS AU AREI B T R SRR, RS KR R
Ttk HEAMR, ROEAE S5 A B bug FIBCH GG A 5 .

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

if name == "__main_ ":
self_test ()

MR Python SCBUNY " BT, BGURARE SA00 5N 1 A LB AL AT DALE SN 11K A
A7
4.2.2 JEFEN] docstring Gl SCRY ?

pydoc ] DA Python J5RS H1AY docstring 4173 HTML 3C{4F. 0] DA epydoc 2k Hi# i docstring 1]
API 44, Sphinx #7] PAG| A docstring B N2 .

4.2. —pPERY Ifi: 51


http://epydoc.sourceforge.net/
http://sphinx-doc.org

Python Frequently Asked Questions, %%(E] 3.8.19

4.2.3 BRI AN Hchk 7

£ Unix REHH LR E . EEN TR curses, {HZ curses B K T, MEPAZE

4.3 ZEFEHIR

4.3.1 Fypp BRI ZER: ?

—EEMEH threading i, A _thread filt. threading BN} _thread BRI ICE L
FRIFVEM TS 4.

Aahz (1355 55 H 1Y threading ZOFE AT —284 14T Fs WIAZ: A http://www.pythoncraft.com/OSCON2001/ o
4.3.2 MR BT, Mt ?

—HEAFLRL, rAr TR SR RN FRFEEITRRI T, TEREEBORE X TAE.
] LA R 5 TR R AR oI — NI B JE B sleep, 1 TEARRERS SEMLETT -

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 PR A JR AT AT BB TR AL T — A RFRI AR 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 MAEAERHTE], RAGESEVHISELTLE, H—NIE2MH queue Filk
A1 queue XJ5, LA NERETEIBITEE I append — />4 JE] queue X5 H, FLFEH M queue Xf5
S AR — B A R BT
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4.3.3 MMRHAT S5 50 LR 24 TAEZRRE 7

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

o, SRR E A R SRR, IR AT AR SRS, ) queue BIHORBIEAL 55 51K NS .
Queue %@ETP*/\T*/\ﬁﬁﬂ%E’WJ% fefit T .put (obJ) IEHMICER, 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

LRI 53
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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

HRBHE SR ARECE Z (5 5 Queue JHRML T 2RO

4.3.4 [CHHBER AR R R 4 7

Python VM (N fii lglobal interpreter lock (GIL) SEHfaff[a—ma A — P 4iiiafT. % Python H&YE
FATHGHE A Z B P 2678 VI a8 n] DLl X B sys . setswitchinterval () 5. A Python F£/%
HIFEERE , R AR —4 45 X H C AU SE a2 e 11 .

FLg bk, HARRERER AR PVM FA M se B F8 W fRe . ks b, XFP A (int, list, dict
&) WILTAR R CRIETT BERR IR T

EBRYL, FEAERAZE TR (L. LI 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—LL5mi.
X AN R AT BN At . AR BE MRS, G e !

4.3.5 AGEMHIBR 4 o) fif B s gty 7

global interpreter lock (GIL) i #WHh Python 1E i 22 A% 55 a4 LT A RFR Ty, B4 (JLF) A Python
RIS HATEPIE] GIL I A REIZAT, FrAZ 4En) Python F2/7 R BEA RUb i —4> CPU.

1& Python 1.5 X, Greg Stein 1 & T— 52 %4 T 40 (“free threadings” %#b17), #M%7T GIL, ki EHE
BIERYBOR A . Adam Olsen ST HAEMLRY python-safethread 3l H BUM T REIAYLE . AERTE, BTAT
FElR GIL i ] T R4 BE B, X A~ SC B0 e B 2 R i Hh A PE B AR A W IR B (2018 30%)
{EXH RIRE VR BELE 2 s ARG AE I Python! fR AFRRHTE SR A2 * HERE *, MIARZ * AL *.
i concurrent . futures fELH ProcessPoolExecutor R T — AR BEFEE; WERARERAE
5oy AR Z 4], AT PAHH multiprocessing BIURALR 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 i A il

.41 ZGREMBRSCHE 7 (LR 3G Al SOPERIG I - - )
{#iff] os.remove (filename) B{ os.unlink (filename) , &F os I PATKEE 2 Y . X REE
— R, unlink () X ERECE Unix RGP PSS .

WMREMEE R, Wiz os.rmdir () ; {#i] os.mkdir () Al H . os.makedirs (path) &4
path FULMIANFAER H %K. os.removedirs (path) W MBI HZ, REEMEEZEM; MRARE
R EEAS H SR A R g2, WA shutil.rmtree ().

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

WRFEEW M, i £ = open(filename, "rb+") FIFF XM, SRJGMIH £.truncate (offset);
offset BRIAZ U HTHY RN E . WATAXT A os.open () FIFFHI Ui os. ftruncate (£d, offset),
Horp fd @ SCUHEIRTRE (— A/ IR

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

shutil BIHE— copyfile () %, WEAE MacOS 9 H1 444 #i resource fork F1 Finder info,

4.4.3 BRI (WEGA) WEHREdE ?

LR IR IR, R struct B, BT DABERE & T HERIEE GERRET) W
FRFER IS Python %142, L2 IRER.

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 HERIBR A, 520 i DA T BERIBAT IR S GX BN open () BEEA "rb") o MR
(BRIA) A "o B3E, PP DASCARBIETIT, £.read () 2R str XI4R, AR bytes X5,

4.4. Ha Al 55
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4.4.4 {J)°F- os.popen() GBI EA e os.read(), X M4 ?

os.read () B—MIKZHRE, BRI SRR F/INMEREFRMFTH S . os.popen () 4]
BN EHSR S, RINEY open () FiEREIFRE -, FHIL, WHREM os.popen () AT
BB p P 0 DTN, RNV p.read (n) .

4.4.5 Gt (RS232) Hin ?

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

XTF Unix, 57 Mitch Chapman %& 77457~
https://groups.google.com/groups?selm=34A04430.CF9 @ohioee.com

4.4.6 M1l 2 %4 sys.stdout (stdin, stderr) JEAZSEIE PR ?

Python U2} 22— PRHIKZE C U AR = 2 A .

XFTFE Python Hrifi i Y open () BRELEIEER 2 BT S KUE, £.close () A Python ()£ 5 AR
WA KM, I HSXMIRZER C SRR 75 £ Bk In o i, Hrid sk Zeb ey B ghab 3.
{HHF stdin, stdout £ stderr & C HP Y45k, 7 Python FR X BB RALHE . 1247 sys.stdout.
close () £4F Python [ SCAXIRARC AT KM, (HAE * R * K5 Z RIKRW SCH R TF
BERPX =F W C SCHREAFFITE, BE/RMAIZIAR SR E X AT (e, X RE £ 403 VO 144
&) o USRS RE EAX MU, ] os.close () :

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

AR AR 0, 1, 2 fUF

4.5 %% / Internet gz

4.5.1 Python iy WWW T HJ:{}2 ?

%ﬁ]ﬁ;@!ﬁ%%?ﬂﬂ* internet /I netdata IX P FEAY N 4. Python A K E AR R AT By (A4 82 Iz 55 i 15 1 i
web R4,

Paul Boddie #4E4/ 7 —y v] FIHEZERIARYS , DL https://wiki.python.org/moin/WebProgramming .

Cameron Laird 43 T —4/3 = F Python web 37 AR 152 F W 11 1 4E &, UL http://phaseit.net/claird/comp.lang.python/
web_python ,
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4.5.2 JEREBD %% CGl % (METHOD=POST) ?

AL POST FREARPUM T, A A2 A5 B f] L3 g 7
B, X HEA M urllib.request (77 BAH] T

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

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

# connect and send the server a path

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

WE, BEAEASSmEH POST #/Ed, TiRFAFHRUMEH urllib.parse.urlencode () 43—,
AP, NSRS & T name=Guy Steele, Jr. Hif:

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

2%

#¥ % urllib-howto ZREUHE £ 7= .

4.5.3 pk HTML 5246 HAF 28 ?
YRA] PATE Web gt wiki 017 $RE4 24 HI 0 BEHE .

4.5.4 7GR Python JEIAS % 6l ?

[ 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. W% / Internet 45t 57
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1€ Unix R4 6 ] DA ] sendmail, sendmail F2 ¢ i 7 B AE AR RGP A —FE, HHZETE /usr/1lib/
sendmail, AWEAE /usr/sbin/sendmail, sendmail T} T SXHRA B . DAF2aRAGICHE:

import os

SENDMAIL = "/usr/sbin/sendmail" # sendmail location
p = os.popen("%s -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 [t connect() Jj ik G FEuE B 3% 7

HES T select BiiibIE socket F4 /0,

Tk TCP P ZE, /RTT DA ERF socket 3% BN AEPHZERIS . BEA 2418 connect () B, TAERES
ZEN I (JLEATTEE), BASIE]—MIE TR .error H)R% . errno.EINPROGRESS FnifEf%
IETEREAT, HIBEASEN . AR ARFSREIREME, FrPMRFESRIARE AN RE SR B4 .

YRAT DA connect_ex () FiERBEGR AR XD ER SR B RD, WRTFERIAWE, /Ra]
PAFRIE A connect_ex () 0 B¢ errno.EISCONN F/RER T A, BUE IR AT A select KA ix A
socket =G A5,

filE): asyncore BHURAL 7455 R IE M 28 RADHEALMEI ik . B8 =071 Twisted PEULARE T HLIIREIR A .

4.6 B

4.6.1 Python vpA7 B e iy 42 ring 7

A1y

FrifE Python 3615 T BT R4 £ WG 582 115140 DBM Ml GDBM o BRILZ AMAA sqlite3 fiH, ZAHRAL T
— MR GREE T AL R AR B

REBRAZ BRI 3005 . &R Wi et wiki TR SRECEZFE .
4.6.2 1t Python rponfalsScILRe ALK 5 7

pickle PEACHPA—FhARHEE MY 7 AU TR (R ARVRRIRARE I BRI TIFRY S . B i
HZHMARTY), 1Ah shelve AT pickle Hl (g)dbm KB & (L7 Python XFRHIFFAALBLS .
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4.7 BeERey

4.7.1 Python "/EFE: BEDLEL 7
random FRUE PR STEL T REMLECE: BLas , (o0 AR R o ] B :

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) {#HIES (Eih) 410 Rk,
A — S R B B A AT A, Bl :
* choice (8) M&EMTH PREPLERE 1 TTER.
* shuffle (L) XfFIFRIATIHAEHE, W2 URHLITHL.
A Random 2, ARATLARFH LG, T REIEZ APk 7 i LA A s«

4.7. BeERECy 59
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CHAPTER D

N NG AN

5.1 w[ULfEH] C i 5 8l A Ay eR %0 7

ey, ERTLAE C Pl & W, AR, SR 2R AN AR, 7530 extending-index AL,
REHH R Python 5 FE LI X 4> 28T

=

5.2 W[LLEH] C++ i S G- A SRR 7

Y, ATPAME ] C ++ 32 C 193hRE. 7F Python include SC{4: & I E. < extern “C” {...})*, F}7F Python f#F%
PRV B R HICE extern “C7, HAMEREI 2 REES C++ XA —MrEE.

5.3 C G, fABfiibfbakst ?

HEHOK CY ARSI, RARRT 2 345 .

Cython JILHIS% Y Pyrex S SE ARSI Y Python st If A BUHIE: C IS4 Cython 1 Pyrex T}
455411 JE 2% ] Python ) C AP,

AR TR BB FE L Y HORAFAE Python 471 C 8¢ C ++ £, WTLAZEEUNH SWIG &5 T H 05 e (R Bl 25 1Y
HIEK%r, SIP , CXX Boost, B{ Weave tB 2% C ++ FERIF U TR,

61
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5.4 nffAe C rpfrE%E Python ifify ?

PAT AR B R E MR ECH PyRun_SimpleString (), BEEZENFFRESEHMN TR _nain__
1B SO PATIHAE SR [E] 0 THE & AR R (BU4E SyntaxError) BFRE] -1, QIRARAEETE 2 a5k
A PAM# ] PyRun_String () ; 4E Python/pythonrun.c & H PyRun_SimpleString () HIJEIG.

5.5 Wl fE C v i AERK Python ik A0RTE ?

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

5.6 il M\ Python xf 5 fitift C ffi ?

X TF X SRR, R 2 e, PyTuple_Size () AR [ HKJEM PyTuple_GetItem() AJiR[]$§
FEFT ERI . XTSRRI AL PyListSize () Ml PyList_GetItem().

XTFAH, PyBytes_Size () WLREIHKJEN PyBytes_AsStringAndSize () &I~ MEHEHEMNK
FERFRET . 1TERE Python FATHR I AEN A, FIL C /Y strlen () RRBEH.

BRI — X RBL, BB E Ak NULL, SRJ5f ] PyBytes_Check (), PyTuple_Check (),
PyList_Check () %%,

A A% Python X4 ES APL, SEAFTIEE % 4R 4t— %2 Include/abstract.
h THEFE. B PySequence_Length (), PySequence_GetItem () XA IH 2K 54F & Fh
JE1) Python 7 A 47542, Bb A AT i F i 22 HoAh A A0 B 5] AN (PyNumber_Index () 45) PAJ
PyMapping APT H{) & FL i 4545

5.7 Jufn )il Py_BuildValue() SIS K ICAL ?

KRAPL. WiZ{fiff] PyTuple_Pack () »

5.8 W\ C X G JG % ?

A PAE ] PyObject_CallMethod () PRECKRIHH AN RAMEE FiE. ESRHZNS . BRAVFEAS.
Zl py_Buildvalue () BT RIS FAFE DA BAL A T A S HE:

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

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

BT A SCIERT G 7 seek” I IEFFAE ASEL 10, 0 (B0E S RAYFEH7E):

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 ...
3
else {
Py_DECREF (res) ;
3

TR H T PyObject_CallObject () &AEZ M IC4ENSHIIR, ZHRMAHS RN REL, WEA
A0, ZERA R SRR B, WS RS T RS, flinr@”.

5.9 Wik PyErr_Print() (sfTEIE] stdout / stderr [T PN%E) 5
7

1E Python AT A1, & X —AF write () HERXTS. HIHTSIRES sys . stdout Ml sys.stderr,
W print_error = U2 SR bRUE [RIIMLHIAE R 2 G, W IR EIRE) weite (O BRG]
i

EN X — A R AR 2 ] 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. nfahfigk PyErr_Print() (sk4TEIZ] stdout / stderr AR N%E) %L ? 63
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5.10 quff Ak C Uil Al Python it Eitl ?

ARAT LA I 4 Ty sUHRAT — R T O G (5

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

WEREEH AR F A (AIEEARTFAET sys.modules H1) , X SAIIAMKIREIER 750 H2 fif B o]
)

sys.modules ["<modulename>"] M. TH ¥R T IHASRABHIM AT 6y 2 25 1H]

PRI 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 () AL As Bt 2 v DA .

5.11 Inififfe Python 4% C ++ %4 ?

MRIGEVRI TR, ATAERRFZ 730, Fali LBy s AP ” 9 R S SURIR AT ] 5 ZERIE Y20 T
Python iZ 17 REEAUL, CHl Ct FABA KKK G HILHIZE—1> C 254 (F8%H) KALHEHT Python
XFR IS FIAEE T C+ X4

B C++ B, HSRCIRAES, HiEf HtbikiF?

5.12 &l Setup LM ¥ —AM e, Al 2 make 2y 1 ?

LAY W VABATAFEE A, AR ATAF, WM R . (B AS TR —LE LI shell 1A% 55
F, T HIXAS bug R/, FBERAMEFREX AR )

5.13 4l ity g 7

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 AL Linux %8 F4iik—4> Python Bille, {HjEgA—2830fE. Oy
ft2.?

RZHATWH) Python RAALE /usr/1ib/python2. x/config/ H, BH L4 Python §7f&
P fs A AR S

%FF Red Hat, %73 python-devel RPM DA B B 344
%}F Debian, izf7 apt—get install python-dev ,

5.15 WIIX5 “HIAATEHE” R “HIA TR ?

A, F ) Python 2 HUMRERRAIAT N, FER A SR (910, AT “if” iRIT Sk, Bl
RUFESHEAFRHES), B MESRIR, (HYRATCROT, LRSS T —AEEH RN R

1 Python 1, I DAREH codeop Bilk, ZMIHAER B MATas 14T 0. BN, IDLE g6 17X 4>

1 C AT IR B AT B 2 PyRun_InteractiveLoop () (A REFEH LA ) FFil Python
RS NI AL PR A . AT DAY & PyOS_ReadlineFunctionPointer () 481 B & L A KL
HEREZIR, iHZ# Modules/readline.c fll Parser/myreadline.c ,

H&, FHmhaosaiAe 5 H Ay YA R LR F s 17 ik A X Python i B #%, IF H A 6
fo ¥ PyRun_InteractiveLoop () T %% fif il /7 i A W% 1k B 2 75 — A ffF sk O %€ 52 I
PyParser_ParseString () ik e.error &F E_EOF , WIRET, MEREMALTE. X2—
ARG B, REN, RIBCEH Alex Farber [ f{7:

#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— AR R Py_CompileString () SiFEINEIR AR . ARG IFINBA M AR, W
ZEL AN PyEval_EvalCode () RUATIRBIIABI XIS B, iERFE ARG . WR G0 IERIL,

5.14. FBUE Linux 5 L4k 4> Python g, {HJZEA 230k, Bt 4?2 65
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&Hﬂm it e N2 2 10 A -5

FrHe. R GNUreadline JiE ) 52 87 1 (F5mT

HICH PR IBUN B A, R
A EAEVR A readline() B} 1% SIGINT ):

S fpgs O3t 4 EOF”

#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;
char psl[] "S>>> ",
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_
while (!done)
{
line = readline (prompt);
if (NULL == line)
{
done = 1;
3
else
{
i = strlen (line);
if (1 > 0)
add_history (line);
if (NULL == code)
j=20;
else
J = strlen (code);
code = realloc (code, 1 + j + 2);
if (NULL == code)
exit (1);
if (0 == 3j)
code[0] = '"\0O';
strncat (code, line, 1);

code[i + j] = '"\n';
code[i + J + 1] = '"\0';

/*

", PyEval_GetBuiltins

/*

/*

/*

/*

/*

/*

/*
/*

lengths of line, code */

0);

Ctrl-D pressed */

save non-empty lines */

nothing in code yet */

out of memory */
code was empty, so */
keep strncat happy */

append line to code */
append '\n' to code */

(Fotakss)
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(R —H)

src = 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,

0)

}

else if

{
PyErr_Fetch

(PyErr_ExceptionMatches

(&exc, &val, &trb);

if (PyArg_ParseTuple (val, "sO",

!'strcmp (msg,

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);

"<stdin>",

glb,

"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!

&msg, &obj) &&

/* E_EOF */

/* some other syntax error */

/*

some non-syntax error */

5.15. Ifl[X45y “Uy AR Rl “4 ATCEC T
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5.16 Wik 2lIAw X g++ £F'5 _ builtin_new 5 _ pure_virtual ?

BEESINE g ++ PR, WATE B 4% Python, L] g ++ HHHEH: (7£ Python Modules Makefile 1575
LINKCC), MY M (flil: g++ -shared -o mymodule.so mymodule.o ),

517 REM BN — AR RF, Hrp oy JiikAe C vpsc B, i HA 5 i 4E
Python hscBl (filfinidid 4kk ) ?

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

Boost Python fi (BPL, http: //www.boost.org/libs/python/doc/index.html) 2L T —FhAM C ++ P ILERERY T
& (BN, &n]PAME A BPL 4K H C ++ WEMYRI).
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FAQ: ¥F Windows i fi§ Python

6.1 1t Windows {i:3: R4 [ AEAT Python X, SR ?

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

BRARVRAE G B PSR T BT, 5 MR SAERAR Y “DOS B 17 B “aAp S /n e 117 W7 #
Windows 4. AR PATERRRAHR R omd AQVEXAIET o ARV IZBENS IR BRI TTIT T X AR e 1,
PR 2 A Windows “Ay - P&/mfF”, il i A A S Xk :

#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 f£/% T

Python JI 47 B4 75 Sh— ST Python i 25 (AR P RALBE . MEREARRIBUMI A, LB SN, AR5
PP TR TIRARR Y . BT ASERE L HE AR AR R AL BRI Python I g ?

WG, WA LRESR “py” AR ORI IEMRES . WERAAT I — o 1, Sl A2 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 B FTTT . X EMRE IR T ASE A A Python IEAJEIAS, FHAEERFHITEFAG &
file X2 Python it RKIYIHELZ —. AL D RBAIFRFEER

>>> print ("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

W2 NABAE B A S /E 5 8 0 5 v AR i TR . A4 R A2 B, Python &I}, M exit () K%L, =
FHAE cerl I 2 . Z )5 Enter Bk [0 Windows iy RET .

VR RE A AE TR A B A4 H 48 » PR 425 » Python 3.x » Python (4 4-47), izfTEa & thBl—4>
HHE >>> FORKEIE N TERZ )G, WRIA exit O BRBEiE cerl-2 HEHEE K 2H% . Windows
SAERXAE HHHET—A “python” fip4, I HAEVRA ILMFREAS IR P E

BAEFATIE py ayS T AWARH], nTUARIA Python AR 1. 1R BRIt Python JHI AR i) 468 X ¢ A2 AT X%
f&o fBis Python JIANI T 500 LIFiv 4 4 hello.py, JFHan S PRFFAEM T H AT, A2 R DAA 52K
DL FER 2R P

C:\Users\YourName>

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

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

6.2 FE 2il Python JHA Tk fy 7

1t Windows =, #51fE Python 22487 CLAF.py 4 J44 15 SCH AL (Python File) A RHK, i SCIFRALER (M
BATIREARIFT T fir <> (D: \Program Files\Python\python.exe "$1" %*). X[ DAflIATEAy <
FERFE TR “foopy” I, ANSRA BRI “foo” WM TCFTHASCIFY 4 K IAT AR,
W5 A py #SINE] PATHEXT $RbAz e

6.3 fl 2 At Python Fijy & R ahgetid ?

%, Python 7£ Windows LS BRRER, (HMH/RESH RIS Python AR BAR KIS B A e /E 3. 4
NS, FEHAECEAN R () Windows 4% |, Python AIn[ A TAEFHR LS

AT REZ TS0 B R R BRI B DRI Y 2R RS R TC B S R SCPE R 8 P I A B TR
i, S REHIR T 2 B BE SR . ERE R RE RN AR ER T ELE , WA
PUEATZFFERRCE . MY, McAfee REFEIFERF EBCE NI IA SUER GV, S5 XA .
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6.4 FEHEREH] Python JAACHIf: nl gigr S 1F ?

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

6.5 *.pyd SCfH1 DLL SCAEAHEIS ?

JEI), pyd SCAEHE AL, (B 225 RARA — 14N foo.pyd ) DLL, HBAE LA — 1 REL
PyInit_foo () . SXGVRAIPAZRE Python L “import foo”, Python %% foo.pyd (LA K foo.py . foo.pyc ).
WARFEIE, FH2EJHH pyInit_foo () RWIGILE . RAN Kf.exe 5 foolib &4z, I hiX2x 53 Windows
BERAAE DLL .

THHERE, foo.pyd 1Y R 1L PYTHONPATH , 5 Windows | F#2 foo.dll ) 4EAR] . LA, foo.pyd A
TEAAERBIT IR, AR 5 dil 4% 8%, IFEZE dIl . 48K, GARARAE import foo , MIFE
% foo.pyd . 7E DLL Ht, ##EAEPRAM A __declspec (dllexport) mb. TE.pyd ", #EHEAER] H pREL
B FerpiE Lo

6.6 F/EFERF Python jik A—1> Windows £y 7

1£ Windows I FHFEF HHii A Python fREes il LARLZE T

1. 35 NS _ HBEAEAR .exe X H1 Y& Python . ¥E Windows |-, Python 27 i&—/> DLL , iXFEA4 A DA
LB AR A G2 DLL (s, GXR2E— A ARICFEM g s, ) Mx, 453 pythonNy.dl11 ;
BRI C: \Windows\System 1. NN 42 Python g4, %> “33” {43 Python3.3 .

PRAT DA S P RPN [7] ) 7 U542 1) Python o N B 5 H: R 3 46 #2 8] pythonNN. 1ib , MMEfTHS
BEYE B E HEE pythonNN.d11l o (—f&iiB]: python NN.lib j2Frify “import lib” , X} F
pythonNN.d11 . ‘BHE L THHERNAFS.)

1 AT B BE B AR O Hb fAT Ak T OB Rk L, — VIR AE aE AT B R B R AR S b 2l Win-
dows [ LoadLibraryEx () &% il #& pythonNN.d11 . Q5% i 0675 {f F ffi F§ Windows [1)
GetProcAddress () BIFEIKIGAIFE4T 17 pythonNN.d11l HREFAI%HE (B Python i) C API ) .
T ] DA X SEH8 41X AT A8 A Python C APT H1 () AR C AARLERZ &R .

Borland 275 : 52 #i[f] Coff20mf.exe ¥ pythonNN. 1ib #i5 OMF %=,

2. WRARGE SWIG , RZAFZ A —A Python “PJASib” , 5l AR A ) Bcdii A1 75 3 w4 Python
B . SWIG KR VRAL FRFTAT S MBI AR . G532 IRFBER S exe SCUIF P Y C AU () #RF 2062 DLL
S, Xl TR .

3. SWIG KA —A> init B%L (—A> C &%), HAFTRBERTY BRI Z TR, I, QSRR & FRe
leo , I init pR BCRFREFR A initleo() o ARG SWIG B2, W init pRECRFHFR A initleoc() o XA
AT A S S Y RO B 2K
PRAT AR B 2 iy C AR SR B exe SCAY I TR 2 ] P00 4 A bR 56 7] T8 B3 A Python | (X
T A R ARIC R )

4. TIE 2, ARATAM AR AR (1 5 AL R ) 41k Python fERERS -

#include "python.h"

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

6.4. FCHALEH Python JHZAHIE w730 7 4
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5. Python C APL{FAEP 1A, AnSAR(E F B MSVC 2 AN 4ot F T #  python.dll | 3045 S5 A - &

M 1: SR FILE* 20 “Bomd” A2 it B ANEVE T, RO 42714 FILE
SRR . WSEB ARSI R - R hRE.

W 2 FEA void BB SRR, SWIG 242 i PA F AU :

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

Py_None ;72— , EJ %} pythonNN.dll #1475 _Py_NoneStruct [ W BHR &5 o [FIFE, bt
PRFAEZ S AR EREE T R PSR B4y -

’ return Py_BuildvValue("");

AT RESE A SWIG 1Y $typemap 4 Bl o, HILTLEMHTIE (K252 SWIG H
F).

6. i /i] Python shell J{i& )\ Windows L A% /7 N AR 57 Python MRS 67 A 2 — M 2585 ALY
FUREA ST T8 RS F6 1 &%, MR, 4 (8 wxPythonWindow &) [WiZAd—4 “AH fRRiet
Ho % 1343 Python EREARR A S . ARATLAKF Python 11 i/o F3E [ B SCRHRERY _ LR _ X4,
AR A 5 28— A5 read() Al write() J7 A1) Python X4 (FE4 RASHL E 30) o

6.7 il il gdH o A ZAEFIN Python JR{CHPHhA tab 7

AR FAQ AN A il £4F, Python #£:U#5%s PEP 8 , %471 Python A HERE 4 P254%; X M0/2 Emacs
python-mode ZRIA{H .

AT RS R, IR H R SHEE R — MR 5. MSVC X A 4, H HARZ S Bl E A
234 w5k Tools » Options » Tabs, ST CAF258 “Default”, %8 “Tabsize” F1 “Indent size” & 4 , FfbE
PR PR .

MR A HEAFASESEE S S B A8, Python £5| k& IndentationError 5f TabError . /R
A PAIEAT tabnanny B PARLAEFIEIAKG A H S

6.8 AT AEAPILIERI NG DL PR A4l 7

(i msvert B, BUZ—MRIER) Windows LRy R, B LT — A kohit () HTRARTA
SRR AL S, AK geteh (O I 3REU— AR ASRE L[] 42
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CHAPTER /

e FEC A (7 2 B i L A

7.1 5 SLEEAR RN & S il (GUI) [l
7.2 Python J2 M7 F- 5 JC R BB S i T HAL ?

EWAEN (BERGS) T&, A2 TREEER. BARH T AR A Python 3 |, (HE
/b B i Tkinter DA F Ot 375 Python 3 |y .

7.2.1 Tkinter

Python FFRIESRIFE T tkinter, X & —ANH IR, F518) Tl/Tk A . %342 0 KR @ e s o) %%
(P RiZz A5 A Python FRCERS: —EHI %4 il ) A TR, BT R Tk iR, HeaniRAmes,
R[] Tel/Tk 371 [ 4, Tcl/Tk 1] 52 #AAH & Mac OS X, Windows 1 Unix #:/E& % L.

7.2.2 wxWidgets

wxWidgets (https://www.wxwidgets.org) &&2—4~H . B FAHEE GUI BB PR 2EE, il C++ 95, Bl
PAEZ N EER G- EAR AR A B SR F i . {045 Windows, Mac OS X, GTK fll X11 “F-&HEW, #f&
wxWidgets 24 {ifE R 6 . FEE S 0l 71, wxWidgets ZEET] TR 2157, £U45 Python, Perl,
Ruby %,

wxPython J& wxWidgets ] Python i&E . H IR EAEHUFTUEE B2 AR5 T wxWidgets, (HEM 40
Python 4" fi&, it 1/ 2 HAIE F 90 oA LB RFRIE . wxPython A —MEERAYH FURITF A& HEIX

wxWidgets FI wxPython %2 H TR . SEASMVFANIE ARV AMITERDILEN: . A AN 2 b 1 &
il
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7.2.3 Qt

Qt THAL (Wi Ji] PyQt ¥ PySide) % KDE (PyKDE4) £ 248 i i vl i PyQt 24 Hi1#L PySide i
B BRI S © A, Wl AT Riverbank Computing 43K PyQt V¥ R[HIE. PySide AT LA F Hi 1
TR

Qt 4.5 PA FJRAE ) LGPL #EATF 0] 5 tbAh, Bk nl il a] A Qt 24w AR E3R1S.
7.2.4 Gtk+
£X} Python [#) GObject N 46 ] PAH TS5 GTK+ 3 W . 3£ 0H Python GTK+ 3 ##4%.

R, &%) Gtk+ 2 T HAJ (1 PyGtk 4852 , 2/ James Henstridge SZFL 1K) . BARES % <htip://www.pygtk.org>,

7.2.5 Kivy

Kivy & FhEs V-4 B P R, (R SC 85 4R fE R0 (Windows, macOS Fil Linux) DA MBS EIUE 4
(Android, i0S). {1 Python Al Cython 4§, I LA FI—Z91 % k.

Kivy 32 [{ i I FHRE T, (1 MIT 4 n] ko) % .

7.2.6 FLTK

the FLTK toolkit ) Python £ 5 /2 fi] B AU AE 58 K HLBEARI 515 %7 I RS0, I ATE the PyFLTK project B3k
(GYEES IS

7.2.7 BjixlElE i (OpenGL)

X} OpenGL 4§73, 152 PyOpenGL.

7.3 4iWkek Python (1 GUI T HIEHEASES LI ?

i 15 %73 PyObjc Objective-C bridge, Python 27 A] A ] Mac OS X 1) Cocoa J% .

Mark Hammond [1] Pythonwin f345— G REZE (MFC) 3 O —AN 48 Kk 2 5 d i | MFC 251 Python 5
I Python #FEEf5T .

7.4 435% TKinter 1))

7.41 REFE “URES” Tkinter fify ?
Freeze (BN “UR4E”) 22— HREIEMS N AR T H. 2“4 Tkinter F2f7i, FEFIHAZEMEE
WphraBAT, PFRTAA T % Tl Fl Tk JE.

— PRV RS Tel fil Tk fE— 6] &40, H HAEE T 35848 & TCL_LIBRARY fil TK_LIBRARY
TR AR B

AT RS EIEREMA LS TR N AR, ok B EHLAY Tol AW F LAY AT . — Mo FhEeEm T
E.n SAM (stand-alone modules, 7 AER) | B J2 Tix distribution (http://tix.sourceforge.net/) B—#5 o
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https://wiki.qt.io/PySide
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1E)JE H SAM 45135 Tix , fE Python XCf4: Modules/tkappinit.c FHATH Tclsam_init () A& M4
FI, I ECBFL 5 libtclsam A libtksam &8 (7] BB BA0FE Tix ()

7.4.2 {E554F /O $RAEFREAS LRI Tk iRy 7

1£ Windows PASMWIHAB-& EWT DA, REEZNFREM LR (AR ATRSHUIE e — TR /O 5. Tk f
5 Xt i) xtAddInput () XFATEH, BARVFREN—DEEEE, 24— SCHEARTF AT AT VO #:4E/)
B, Tk EIEFHGSTE XA E S, 20, tkinter-file-handlers .

7.4.3 1t Tkinter g EA T M2 ?
ZEWIEIHRE: B4 bind () FEGE T HAMARRERF, (H2, YRN8, X0
FEFF A AT

B LR, IS E R R AR . TELE Tk SCRY P AR 4L focus 54 . i — NS E RS
CEERLEE R, SRESEIANEE (AR & F takefocus 1T ) .

7.4. 3% Tkinter [1)[n] 75
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CHAPTER 8

[EMHE] Python Bl ke /e Fe ik 17 o R 254

8.1 f}-E))& Python?

Python J&—FEFEAEE 5 o BT A R BEREAY E AR Python J& 1A% 2 BEE R T . BB IAE
— L AR T EE N AR F I TR (HE MR B S N BTN, fI: Google, SERIK
et /NI

FR T BB £ B i Python 355, W DA {E"Python #] £ 2% 35 5| 49 ul <https://wiki.python.org/moin/
BeginnersGuide>* jfEfTE3E .

8.2 [Elf}E] Python 2z B fe ik |- ?

FrVREEBUE 4% Python ARG, (HARCASATIRG 22468, DAR AT #BE ] BERY 75 ¥A AT ARSI .
o HUFFHCA BT I B S 1 (ol 1 A A B R mg U HL 22 € Python;; AR ZEH H fie W5 A0 IO RERS EL T
o 55 =07 E AR LA AR T AT REDA Python 3 5 4 57 [E] H22%¢ Python. A RFZBLIAE MR, 7
GUI R 2 48 i frl IR e R B R [E A

o —LE422¢ Windows HUREAS L1 4 %€ Python. B H R SCIFREAT, FRAMAGH HP i s T 4 4
Python. HSAMY HP 43P T HARUZ#EIH Python i 5 %5 .

o FFZAHZA Unix &%¢, Fl4n: Mac OS X Fl—28 Linux 47 UATHR 44 Python ; & 4ERpR 60 S 7E 3L
LI REL .
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8.3 &t 147 [MkR Python 15?

T ELHE Python 1247 AEE

Fil ANA/INLESE T Python, ] HATR MRS T . Windows 1ERER G, s it & b Sk Fn s it
Tt

# Python J2iZ i o =I5 JOP B REA g e ey, thn] AITRRR, Ailas/ O BRI A IR AT R
JRERZ o 1) e R S 2 e p s i H A7 (ER Python H

WRERMHBLSE Python, AN ERE . M F L T AR EEA WS, HHOTBRE, &
i#h Python 853 i) THARAUM ML IE R AT . FORTLE BB AR BUATI TR TR R LA L oy
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APPENDIX A

ARTERT B

>>> B A ERIARY Python $2/R4F . AEAE S R T-REPARZ B s E MR REAS LA T RE A RS 2 i
- AR A X
o ACH A A P AR RS TI ERIA ) Python SR 4T, (4% gidbny i, BB/ FfFZ
(B35 s, i =85%), e — &tz )E.
* Ellipsis NEHFE.
2to3 #t! Python 2.x fUA% 464 Python 3.x AAASAY T H. , WAL MRATIRAY , 3k D ARAFTA ,  AbIHZ6 I 40k i 2 1y
N e

2t03 A AEAREE Y, B4l 1ib2to3; $2HE T A0 & Tools/scripts/2to3. N 2to3-
reference ,

abstract base class -- 4 3ER G LB ABC, @Xfduck-typing [AFNTE, BEFEML T —Fp i SCHE: 0 0087
X, M2 FHAMS G E hasattr () BT AMEE MR (FlHantEH BAR ). ABCHIA
TR, XTI R 5 HABE, HAMWIRERE isinstance () Al issubclass () FRAR; #
UL abe fHSCRY . Python H 4% WE R ABC HTSLIEH454 (7F collections. abe #idkHr) |
BFE (FF numbers fEE ) L W (FF io Bitkh) . SAEREAMELS (FF importlib.abce bk
H) o ARA] DA abe Bk A H ) ABC.

annotation -- biE KRR, KEIE. RBIESEORIMEMIRE, BEMR L2 =/ RO

SR AR R AR TIE AN U ), (HA AR SRIE MR BRI AR £ MO . RN R i
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 ] PEP 526, XJIHINEEHH NE .
argument -- S5 7RI oG 45 funciion (8imethod ) W{H. S50 RWikh:

o XA A TERBOR T PRI A FR AT (B0 name=) SUEAE N A STERTTAIA ** 17 S
ME A 2B, 3 A1 S FELATRXT complex () By M HIYJET Kt 24

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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c EAAEC ART RETSESH. ESEOTH BTSRRI L A LS5 e A
* [iterable P TERGAEN . 28BIKIE, 3 A1 5 FELA TR g TS 4

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

S TRE LS R B o Y B R AS B . A RN 2 L, calls —5 . ARIEIEYE, ARARAER AT
FRFR—NSHG BB B E PR XTI 1 eyl A% o
F3Z: Wparameter RIEFRFH , & WIREH A48 5 1 409 X 3] DL PEP 362,

asynchronous context manager -- 5325 |- F S PIEY AR E I E X _ aenter_ () Ml __aexit_ ()
JrERXT asyne with @A) P RFREEIATEE S, B PEP 492 5] A,

asynchronous generator -- 532522 K% 1% BB Masynchronous generator iterator IR, 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 -- 525 2 R85 5028 asynchronous generator FRELFT B EE IR 4 .
WIS & T asynchronous iterator, Y4 __anext__ () FEW B Bl — AR GOR AT 740
AR R AR BB R —A> yield Rkl
15/ yield SGHTEEATE, JEH:L R fr B YGRS (R0 M RV AY ry i), 4% 7
AR BEXRESHAM __anext_ () R EFIEAGRIKER, B MNBEFAE SR T S
PEP 492 Fi PEP 525,

asynchronous iterable -- 2B [ B 7] #£ async for i A) o g A A9 X 4. 6 J0E B W
__aiter_ () F¥ERE—Aasynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator -- 525088 ST _ aiter_ () Ml __anext_ () HFYEMIXIE. _ _anext_ W)
R Bl —~awaitable ¥} 5. async for SACFEREIEMREIN __anext_ () LTI [a] o8 A ZE R4}
% HIHT| k& —4 StopAsyncIteration F%. B 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 -- [ZEREN R BETE await Tl PRI S . v P coroutine B2 HA __await__ () JT¥EM
St% ., 2 PEP 492,

BDFL “& 52 m#E" W45, B Guido van Rossum, Python B9 .

binary file -- - JERISCH: file object NGRS F 1 Fo ot Z o 3G SCHRIE TG A RIS (T, "wb!
or 'rb+') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIOfl gzip.
GzipFile HJSLfH.
J115 S Wtext file T fRRENS RS st XM SCARTSR .

bytes-like object -- “FYi%I%f 4t 71 bufferobjects H H G- T C-contiguous LG X% . XWIEHA bytes.
bytearray fll array.array X%, PARFZ M memoryview X5, FA Gl 4E 2 fp 3k
BAREAEP R s X SRR AR . PR B SO DA Sl BB R R 5
HAC PR TR EAT AR ) A . XIS A SCR T E R AT E TN . ARG R R T
il f13E bytearray PAJ bytearray [ memoryview, HAWMEAEZR —#HIBEIRAFT A0 AE %)
% HERETENER"); XM RNE T4 bytes ALK bytes X4 memoryview.

bytecode -- ‘= {ifh Python JFAURS 2441 158%, R CPython fifREgs H1 3R Python /71 N ERALIS . 5
WIDIB S EZAFAE cpyc SCHFH, SRS R BAT IRl — SO BE TR (PT DA G 25 REVRAG B8 2 13
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) o X PR S B ATEAE T R AT AL K virual machine 2t F5YEREA R Python
FEAWL ER T A —E @, A —ERELEA ] Python A 37 .

FATIGHE 24 R AT ATE dis BRI SR AR .
callback -- A1 —ANMERSHCRAE A DA DATE A S 1 54 20 e U FH 1 - iR o 4
class JHRANE P SO GBI 8 SGE L5 XA SE B TR e X
class variable -- Y& FE3EHE UWAZE R, I HAURTERMZ R FAB Y (AR TE R S8 B E0 .

coercion -- SR TE AL ST M R RS E R, — B S0 R b 4R o) — AP L. 91
W, int (3.15) ERFEVRSEGE NEEREL 3, (HAE 3+4.5 1, SEIEBA—3 (—/H2 int, —4>
J2 float) , WF A MR ZEBUA GEMTIN, TN % TypeError, UIREAT o Hil B LA S ,
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, PR BUFEE R N — DS AR . R
e HERCEAOL (-1 PO AR) OSSR, ERAEREAT SN 1, TSN J. Python NI TR
By sofy, RN TREARC 20 g —A 5 52, Bl 3+15. WIPRTEE math BEH AT HX)
WARBURA, #HH cmath, RERMEARE — DB RAECARE. NRIREBOERA L, ZIEE
LT A AL

context manager -- |- F3CAHIAY & with AP, ldE L __enter () Fl_exit_ () FVRE
HIAFDRASIIA S . 20 PEP 343,

context variable -- |- F 30 & —FR$E B @AY BT SO ARA R R ER S & . X R TAEL AL R AR A
filf P AR NPT AR AT AR R R A Bl . A, X B R SUERSRUL, — M TER TR A £
A BT BT SO ER) FR AR RN KRS AR I TIBES. 2 contextvars,

contiguous -- JEZ; — GRS C & 825 Fortran & Sl X POA R ELERY . F4EZ rh 2 C Il Fortran %
i E—AEET, FrA A% B B AHE AR I SRS , SR B IR BN R G T . 752
% CHEZBA R, 4k NAFHIIEHES I f5e e — DR 5 U5 R0 4% H NP B fe b . {HJ2 A Fortran TS24
R ARG B R

coroutine -- P PifeE T HIRER)E BB, T IR AT DATERE — b AGFAE DS — RGB . PR AT DAEVF
ZARP R EVEA L BHAWKE . EfTEd asyne def iHHREH. 2L PEP 492,

coroutine function -- BpRLFREL IR [0l —Scoroutine ST R RE . THMEREEd asyne def iBASEE X, FF
A HEfL S await, async for fll async with e, X2 d PEP 492 5] A1

CPython Python ZifiFi 5 W MIESLEL, 7 python.org b A, "CPython” — il Jij T LA EEIRFHF ML L BL-5 HoAh
SEELGI AN Jython B IronPython A X 51

decorator -- 3N IR EME N 5 — D eRE R AL, HE T ewrapper EATEA ORI TRECE . SiligRn
LT AdE 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#s (TEX T _get_ (), _set_ () Bl __delete_ () H¥EMMNE. B—PLEMHE
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 BEARA SSRGS 2 IR AR Python (1Y ¢ 68, XN 2 1 2 B BEARIE I BLA , (04 B2
Jriks JEtE. ROk BESOTIRLA BRI G AR

B KA ERIFEE 7T 2 descriptors.

dictionary -- “ylL — /N CHRE L, Ho AT S A AR L S 2 AH Y B (E . BRI DL AR HA __hash__ ()
__eq__ () HERINIS .. I Perl &5 RN hash,

dictionary comprehension -- “y il S 4B — D] A AN G P BT A B A JU R IR AR [ 45 R ML —
BEEY:, results = {n: n ** 2 for n in range(10) } AW — 1 HE n F{HEn ** 2 BYBL
B R 7 . 2 I, comprehensions

dictionary view -- ‘FHLELE M dict.keys (), dict.values () fil dict.items () IR [ ITERBEIR N F
HWAE . ENRETFHAHN—DISHE, XEWE Y PSSR, HEESHHN AR BT
SR SR o EUE RS, AT 1ist (dictview) . £ dict-views.

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

duck-typing -- 1878 F5—FhgRfRE XA, EIFAKEE RIS RE R e 2w A EfmED, med
BRSO o EsUErE (CRERGN T, nEREGEN T, BatEmen T . ) hTimiEE
FHAER e 288, it RIS vl i e 2 SRR T R G ME . 19 T2 BLE G type () B
isinstance () Kpill. ((HZEEEN B0 DAMH 46 28 % fENRh e, ) AR R hasattr ()
K e 2 EAFP 4Rf

EAFP R HORVFIT A D) IS0 4i5 . X Python 5 J AU 2 5 RS 2 85 T 75 1) B sl S AP AE
HAEBE B BRI R A o XA it PO AR IR @ KiRIs ] try Al except T4, T HAIN Y
MR FTELBYL W%, #ILT C SRR HAhiE = .

expression -- Lk W DK FAMEMTEEFIC. Haihyl, — DRk FE RO, 45K,
JEPEDT I IEFATER BRI BIL A, ENHEEEH SR —ME. SUZHAMET AR, HIEAES
tPER R FIAA . IBAFAEA RO ERIB S W statement , Bl while. WA E T MM AEREA.

extension module -- §JE it DA C 5 C++ RE UL, (i Python [¥) C API R 515 F 1.0 DAL H P AU

N

T H.

f-string -- f-F 4P A £ 80 F ' BIARR TR P I EDE RPN AR B AR AT R I ERY
5. 2, PEP 498,

file object -- SCPFXTGR X AN AL [ S APT AR N E R IRAIXISR (A read () B write () JEFERYIS
R) o MUEHAIE T B R, SCPFRTR AT AL BN BLSCRER SO, XA AUEAE, BOR Xl IR
WU (BlanbRiEs A i . NAFZnh X, BRI ) . SUFR Gy ST &3 28R,

S AT =R SCIERT G Il =22t ] SURE, Geirh =206 ST DARZSUA ST . AT 101 58 L3
1E Lo Bk, QUESCIEXTRMIE T XM open () BR%L.

file-like object -- SCPEXIM 4 file object W [R] i,
finder -- 4Ry —Fh S22l A g S ARILH loader FIXTS

M Python 3.3 BRAFAE PR M R B E k4% Tk 12 £ 48 %5 By sys.meta_path i, PAKpath entry
finders fit £y sys .path_hooks ffiff].

L2 ] 2 0L PEP 302, PEP 420 £l PEP 451,

floor division -- [n] F VBRI 7] T 8 A B B BB B B . el T U R AR IB BT 2 // . BN,
FxX 11 /7 AWMTEGRE 2, MSZMERFEBELERERE 2.75 . #E (-11) //
4 R[] -3 PRk -2.75 @ T AGRIMEE S, Il PEP 238,

function -- B4 AT DA 20 [l B AME R —2HiEA) . 3R] DA HAZ A S ZAN S 3 HAE R BRI T
W . 55 Wparameter, method F function ZE4Y,
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function annotation -- FREChRTE EIEF 2R B 2 80 MIE ) annotation
PREVREEIE 7 TR 242+ BIanDA R BRI Z A int SEOF R E-—4 int {4:

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

PRI HETEVA R PEAR I function —7
12 F variable annotation F1 PEP 484 X} I REFIHEIA .
_future__ —FhPhIEHe, IR 53 TR E 45 24 i AR RS N A2 BRI o e

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

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

garbage collection -- K YNl RO FEA A B 7725 BB Id A2 . Python S i ad 5 | VT AIOM— A~ BEAS A6
%D?T@‘Zﬂﬁﬂ‘%'lﬁ%E’Jﬁﬁﬂnﬂﬁlﬂﬁl%ﬁﬂéﬂhﬁiﬂ;&ﬁlqﬁlﬂﬁ AT DAE ] go AR R4 i 135 ] it -

generator -- 2L )& R[5 —generator iterator [ RREL. BB ARG R AL, Klﬂﬁﬁ?ﬁ@@ yield ¥
R PAE A — R YIE LS for-IEERI B next ( ?éﬂzéﬁ_ﬂ%

RTINS R, (BRSO T TR £ AR B ik ﬂu%ﬁﬁ%{ FEFGRELIART S,
I EFRVARE S S

generator iterator -- LR85 %ACES generator REUTTRIZRINT A .
l/l\ yield &IGAFEHEARE, CEL M EPITIRES (OFFREFA BN wy 54]) . 4% £ &
Bk REWER, EEMNBEIFOLEREEIAT (X5 FH A MBI U6 043558 R A2 AR K

generator expression -- 4 g5 LA Ik o] — PR A AR H)FRIL b%ﬁ.%@f?%xﬁ%ﬂjﬁf:ﬁﬂ?ﬁmXT
— AR JUEM for ), PAR—WER 1 A, AREGRBR S WINZREUE—
HE:

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

generic function -- {Z IR %L AR [A] B2 B S B R B VE R 21> R BT A R pR . 6 I8 s 2 Hh R BEGREY A
SR 2 % fol FH RS S B

FiE S Wsingle dispatch RiEF4<H . functools.singledispatch () H/figs A K& PEP 443,
GIL Z: W global interpreter lock

global interpreter lock -- 2 Jsyff BEZT T CPython fEREAR PRI —FhBLE], B Rl DR ) — I 20 A — 2R
AT Python byrecode, WALHIE T BCEX G (f4F dict SFHENERM) I L5 FEA 2%
4=fijAk 7 CPython SCB. 43RS ARREAS I BI (15 AR Rl 2 A AT S (8, AR Rk T e 2 AL
s ERHATIE.
A, HELEARE B =07 R RS R T A SRAT T SR S AT 55 A s 45 s A IR GIL
BEAh, FEAT VO #AEHB 2 SR GIL.

A —A~ (U\Efkéﬂihfhﬂé%ﬁﬂi RN ) “QEH%*M TRREAR IS5 T AR IRAG TS, R A 2 4k
TEAH B AL PRAS I OL T P RE « PAE v R AP 8 a8 1 iR S B AR IS B A J% AT B X DAZE
P,

hash-based pyc -- 3§ T-Wy A58 pye 5 X R I8 SO A G (BT 3 B J5 48 50 st TR) DA ff 2 HoAg e 2 i 2 A
XA, 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), IAIPAR HAb X Rt AT e (BEFEEA _eq () FIE) . 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 Al WA A i) WSS (Blang) Rel ) AT A; ARl
iy (BITCA frozenset) (M ENIRYTCR I RIS A A R AT A . )@ SRS B R 3
WA AT ENTERE R —2E A ME (B S B HE) . e LB T e
id ().

IDLE Pythf?&n # IDE, “GEIF A S5 IEE” W CHEE . & Python FRifE A4 T FFHF ) S A S dE e A1 AR
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 -- A HEZAMMIE (Bk2450) A3, SPEEIpath based finder I KA FA
Hbr. fESAR, HAETFREFKE sys.path, HEIFRFA UGB ATRER H RN __path__
JEME.

importing -- $ A &ML 1) Python fRADRE A ) — MEER H ) Python 45 Bir{f F i 72 .
importer -- Ay BRI IEBIINTS; WAL BEE T finder XJg&T loader

interactive -- 28 . Python i 7 — X2 H A EREAS , BIMR AT DAEMERES s A7 et A TR A ALk s, 7 EITA
IR AR . AR AT SEMRS) python iy (HLAT ATEVRIVI ST ALIT 4635 B rpg R A 7 3 5
) o FERH AR SR I B HR AN A I X AR KSR (LR help (x) ).

interpreted -- fiFE%Y Python — @ MEREALUE T, SZAXH@amIFMIES, RAPIHAX ST 717 54
AR HIATE I AT IR o X R PR SO T DA L AT T AN A6 S X B T AT SO s AT R
RTE T R R H g R A AT KRR, R AR RIS TR R . & Winteractive,

interpreter shutdown -- fRFEZS JGPH A 2R Al Python MEREGHRFUEA —INMFIRIZ T 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 S 2R P R A __main_ AEHEITIE T IAS C 58 MR T -

iterable -- W[ RAURF R AEDS 72— 1% [n] FLA A T AY XS 5o RO SR B 104 e A e 21 26 2 (Bl 1ist,
str fil tuple) PAKFLLIEFHRAIGIN dict, T Z AKENLT __iter_ () FESUZELIM T 5
7 ) __getitem () JIRMIER A E LM G

AR LT T for TRIRRA R 2 HAWRR AP HNHTT (zip () map () ...)o J—PH[EAR
MGANERSEAEH N ERE iter () B, BE&RENZMEEEREE. XAEAIEH TEEEGH—
W o AR BT R, REFEAFER iter () B HOAHERET SR . for iIBMEN
PR S AL BEAREEAE B8 — AR P A iy 24 728 B R AEIE A R AFE AR . & Witerator, sequence
PA S generator,

iterator - BARUZF JRFIR —EALIRRAIXI S . ERMMIBEAAH _next__ O ik (B HESNE
PBREL next ()) FFBAIREIRH I, 248 KT R A5 % stopIteration S, FIX Mk
REFZ BT RER, HEHHE __next_ () HEHSFHKEIK StopIteration F#. %
RALURA __iter () JIIEARREIZENAX G H &, NIHEA e @ n AR, g
AT HAREAR GOE KA. — N RFEWBIINEILE S R EL VT AR RS, A
X5 (B List) FEARBERINHAAA iter O BEEURTE for EFF T EERS 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 -- St pR% FH bR KO FRRE B RR 0, 2 REAS IR [l ] T HE P B HF LB E R AT X Bl Locale.
strxfrm () T4 AFEREE I HE T 29 %€ 1 HER 1 .

Python A7 ¥ 2 T A 7o VF Y B ek HIOR 5 il JC R 9 HEAL 820 4107 30 Hd 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,
B lambda FIAAAIHE, B0 lambda r: (r[0], rl[2]). A operator il
BT AR AT Y . attrgetter (). itemgetter () flmethodcaller (). iHAF WMHEF
— T DASRIRR A 6 o K0 75 9

keyword argument -- o8t 8 £ Wargument,
lambda H—A> i lexpression 14 BUP) B2 IR R L, FRIBNSAET R BT BORIE. B4 lambda 5L H)VE N

lambda [parameters]: expression

LBYL “SE&FGHR" WX E .. XU g 5 KAS SAE TR ) slcAr 2 i e S A pi g 2 .
WA G EAFP 55 Ot e, HRp R R 4 £ 154)
L LAY, LBYL FRSSE “&F” Ml “BRIR” Z R R4 05ad A . filan, PARARS if
key in mapping: return mappinglkey] A REH TIEREEAEZ 5 HAMLREIN mapping FHF5FR
T key T Hi 55 o XA ) AT JE I N B s 6 ) EAFP 5 2R bk o

list Python & H)—Hsequence, BIRA NF)R, (HERLIT HAWE S P8 m A%, FATiHITR
I ]S A4 2 Ry O(1).

list comprehension -- 5| 4b H— 4> 7 51 v i e G 8RR 4 0 R Ik B 45 2R 5 R — PP R B 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 TCERA AT,

loader -- JIERZS (1 TTMEBIIR G . BAABUE L 4K 1load_module () Wik, INEEREE H—Afinder
RME . S0 PEP 302, X}Tabstract base class B2 I, importlib.abc.Loader,

magic method -- B Jjid: special method W)AEIE 2[R XA

mapping -- WS —FSCRHE R AR S T Mapping B MutableMapping flI5 B2 i Al e 7 A B 25
28015, W2 H T HE dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder -- JLPEFETEREY sys.meta_path W ZRITIR B finder, TCEEARE LS S path entry finders
FEAE RIAEFF A A o

{E#H importlib.abc.MetaPathFinder [ fICIE IR AT sC LA Y.

metaclass -- JLJ& — M TRIERMAE. Fg LEERY . BPWMERYR, TTRATEZ LIR=A245
FRUEA RS . R DN R B e s 5 A AR N ERIASE I . Python B4R 52 ATE TR 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 .
L% 52 I metaclasses

method -- Jj ik TEFENTE CHYRRE. RV AIZ IR LR — BRI TR SR BCEE B SAE A
HEE—A~argument GRE 44 M self). 50 function fnested scope.

method resolution order -- Jj IEfFHTIIT 7 A AT P e 16 A 11 Bl 03 IHE 2R TR B B S JE e« i
#2 Python 2.3 J5AMENTINY THEHE 2.3 BGE Python AT &% BT HIAH K EARITEN .

module 352 Python fURDIK—FhALIZUAAL . AP ML v 43 58], Al A& LT Python XF4R. i
wJ i@ L importing FEVERHINZRF] Python H,

5 Wpackage.
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module spec -- BiJ R — A~y 2 S ), Hd & H T s B g8 X 3 AF E. & importlib.
machinery.ModuleSpec [SZH.

MRO % lLmethod resolution order
mutable -- WEXF G FIAENRATDATERL id () PRFRREERTEL T BUEHBE. 535S Wimmutable

named tuple -- H#5c4l Rif “HAud” o] {HHAEM 4R 5o, BB RS | TER e 4R E
Pt R AR B s . AR AL sl A W] BB A LA

HLpERNETEAICH, U time. localtime () fil os.stat () WREME. 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 TR nl il R e U tuple QR I E L
PFRFEBR 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 -- iy 445 M) 44 25 B @ AF S S . s 250 Rk, ERMNER, a3 2P e
AN (FEHEZWN) . 2SR a4 vh 28k SCRpsiib . BN, %t builtins.open 5
os.open () @4 H 1 25 AR IK 4. fir 44 25 1) 0 38 1o HH i A B S BRIRAS R BEOR 35 Bl B
"R 4E . AN, random.seed () B{ itertools.islice () XFEEIAR T iX R EE
B random 5 itertools - HISEEL .

namespace package -- iy 42544 PEP 420 75| A—f 9k AE TR Mpackage, fin 24 25 [0 A0 DAY
AL FoRY), Had I Sregular package N[R), PEREANEA __init__.py X,

FHAIZ Wmodule ,

nested scope -- ik E IR 7E— D SGER NG HASEIRES . BN, TE75— A%z e L sRET PAG | H
HIE B . R E RO S5 AR X o . A B S R T N2 1E
M. R, &R ENESWERT2RMmA 250, @i nonlocal KEFN] T AINZEH
i

new-style class -- X X1 H 5i O8N T A X2 2B AR IHFRIE 785581 Python kitAs v, HG =X
JEREAL T Python By s RIFRFE, BN __slots_ | fliibfF. FHEJEME. __getattribute_ ().

object -- Xt R ALATHARES (BMSE) PAKTUE XATH () HEdE. object 2T new-style class [
RUZEHFESH .

PP AR s L & LY Python module, MFEAR L, W& __path_ JEI:AY Python
[iz85 8

Y5 % Wregular package Flnamespace package.
parameter — J§5 funciion (sKJ79%) 5 LA LK, B S BARAT DABE 10— arqument (A 500
WE, 2M%%). HFHAES:

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

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

* positional-only: {LFROIE, & —H BB EL ARWS . (WRAETE 2w i 7 R BUE X
WIESHNEFEMNZ G A / FRRE S, IR posonlyl I posonly2:
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def func(posonlyl, posonly2, /, positional_or_keyword): ...

o keyword-only: {{FRKHET:, F5&E A HABH LT KBEFAE A SE. AR 5 FIE S 0] 7 R
E LB S YR & BA AR B IS B ETE 2N AN S TS 2 ii— * ke X, By
TATHY kw_onlyl F1 kw_only2:

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

* var-positional: TZERIE, F5E P DASRBE R — MEBEEE I LB SEH R T (MOIE AR 2
CEZMMESHZIG) . EMESEETEES ARG « e 3, BT H args:

’def func (*args, **kwargs): ... ‘

* var-keyword: TIAESHET, A5 A DMRGUE AR R8T SA (FEIMTEHALE 2 0 2 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 -

B % Wargument RiEZFEHH. 535 H 409 X 7 FHYE ILEEI, inspect .Parameter 35, function
"4 DL %% PEP 362.

path entry -- 48 A 11 import path I —AN AL E, SBiparh based finder R IREEF AL

path entry finder -- J%12 A D2 (£ —R[R X %4 sys.path_hooks (Bipath entry hook) & [8] ) finder
ARG g iE i path entry S 78 (iR

55 H importlib.abc.PathEntryFinder DA TRESARA DA Has IrsC B &1 12

path entry hook -- SR A LNEyF — B AT NS, TERTE QT2 R 8 path entry H RIS DL T RES
H sys.path_hook 3Rk [El— path entry finder,
path based finder -- J£ TR AR A RS BHAR—FP Lk 12 & 48 5, A[HE—ANimport path g $R st .

path-like object -- Bt FERR G NF— DU RGBAIR G . BAEIG AT LR — D RN IR str 83
bytes X%, [ PA— LI T os.PathLike MM S . —A3ZHF os.PathLike MHUAIXI S
i@ A os. £spath () REFEH N str B bytes BRI RAEHIE; os.fsdecode () Fl
os.fsencode () A5 B RIS str 3 bytes BHPLER . XI5 EH PEP 519 5| ARy,

PEP “Python #3421 HIFXHiE . —A PEP pi/2— (i it 3CRs, Fok [ Python 41 KARALHE E , Siflfiid
—™ Python [ F78R: K HdE ol 3R5% . PEP I 244 RS 1 B2 AR BUAE AN T B SR 1 R HE D A
PEP [ 9 /E J 2 H B . AR A OGRS 5t DA S A 625N Python (13 110 R 90 5
SCRE AL . PEP MUFEE G SUTAEAL I RS L1, R R = e A SR .
=L PEP 1,

portion -- #85y AR — iy &4 SR A H SR A SRS (W RTREAFRCT —A> zip SCPFI) , FLpsE UL
PEP 420,

positional argument -- i BB 5 S Wargument,

provisional API -- ¥{5¢ APT ¥ 7E APL 2 4580A R HERRTE R E FE 1 i) J5 A NECRIEZ Sh I B e 1. &
RIEE B A S FAERUL, EREHGARMC N, wln] BETER DI A8 A D2 R oL
THAT RGN (HEUFEBRZED) . WA ESOE R BEIET - (UE APL#IAZ |
R TR B B IR R o 0 A B A ] RE X A
B2 A2 E APLRUL, [l 5 NARA Yt PN I G BRT Jy 587 —— AT 150 R A DA
SRS B —Fh ) S A R R T 5
X APAE B AR SR VR E PR RSN BT E , A 2 T MR KPR SRIE BT IN . 115 L PEP 411,

provisional package -- 8194 5 Wl provisional API ,
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Python 3000 Python 3.x %A Lk AUWERR (X144 FHERAS 3 i) KA b R TTIN A I B L T )« A
YN “Py3k”.
Pythonic $55—~ B al— B AU S %5806 T Python 15 5 i RO XS IR S, AN J& 68 ) At o 5 v i )

AR &R SCBUARS . Bildn, Python i I XUAR 2 (1] £or BRI BRI T — Al UM R H Y BT T
o W2 MG FBAXRREH, HIARZAZE Python A I SO ] — M T4

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

T FE Y B 157 5 B Pythonic (77 34 k& X FER:

for piece in food:
print (piece)

qualified name -- ROE#FR —DUARUS 2 EIIAFR, R BB 42 Rt A b SRS 2E L B
BEOTER) BT, MHRE I PEP 3155, X T is B RECRIE, REA RS R4 TR—E

>>> class C:
class D:
def meth (self):
pass
>>> C.__qualname___
o
>>> C.D._ _gualname_
'Cc.D'
>>> C.D.meth._ gualname_
'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[50 AP E X R H5 1 HRIBCE . 24— DX RE51 T BN, BB oort
e 51HTTHECHT Python AR U@ # 2 AT WA, (H'E R CPython LI — K HEICE . sys FRELUE X
T—A~ getrefcount () pREL, FEH G AT E R B4R EX L5 T4

regular package -- M LFH B package, B ER—A _init__ .py XMW H%.
%% Wnamespace package

_slots__ —FhEAER P ERAG AT, A T 0 7 I S M S S T RS B S ) P LR T N . BRI R
RFAT, EEEHITFEATEARY, i REEEDEEN TR, IR N Y, If
HH A A RS

sequence —Fhiterable, B FiET _ getitem () $RERF VARG BRI EMMICR VI, IFE
XT—AREFHKER _ len_ () k. WERTFHZEAAE 1ist, str. tuple fllbytes., HE
B dict ¥ F _ getitem () il _len_ (), HEHIANNETHSHARTES], FAEAERE
(i AT B i immutable S AEFEEL .

collections.abc.Sequence IR E X ENT - ITMEFXEFEWED, BIE __getitem_ () Fi
_len_ () ZANNIINT count (), index (), _ contains__ () fll __reversed_ (). SEH L
PR OB DA register () SRV

set comprehension - 5/l LA /T 2 A5 FP 1 FFAT 5 M43 TG 20945 1 5 A A1 — B B UK
results = {c for c in 'abracadabra' if c not in 'abc'} BAENFFEES (',
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'd'}. 20l comprehensions.
single dispatch -- Y53k —Ffigeneric function 53R, HELHZET A SEIIRBORIERN .

slice -- Y) )y W RS TR Esequence B—34 B 5. YR & @0 FARPRICREIE), 1E [1 H4AH
JINPAE ST, flil variable_name[1:3:5]. HHES (FFR) ARictENERMH slice X
%.

special method -- }§5% Jj ik —Fi Python [ ik, RIS FER A THE E BAE T IARINGF 45 . X
MR TR RRHBUT 2o FEIRTTIAR SCHZ: WL, specialnames .

statement -- {54y 150 R (— MRS CH) AL, — KB R PAUE —Dexpression SEANTA
FKHEFRILEM , B 1E, while B for.,

text encoding -- SCA GRS A T Unicode P47 P 25 i 737 HR A 2 35 -

text file -- UK U —MBERS TS str XR I file object . 38R — AN SCASCASE B2 15 7] — A T8I 1) 719 114 54
I H b iext encoding . SCARSAFRI B FALFEASCAK ("o 3w ) FTIFRISCHF. sys.stdin,

sys.stdout DA io.StringIO LM,
S Ebinary file T RREVS S F 7 23t 2 ST A

triple-quoted string -- 5 "5 4F il B REAW = MELSXG]S (V) MFHRGS (C) BWTEH. ENTEDRE
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 57k iE— Python X148 TAH AR AFAKTREREA —FZEA, BANEXT R, AR E
M __class__ J@ltk, gidifisd type (obj) KIRHL.

type alias -- JRMUHH, — NI [E SR, B FURIEIRAURIE 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 I, typing Fl PEP 484, A Xf I BRI ELEHIA .

type hint -- RBEfR annotarion F78 5 ZEJEME. BRETE S B0R WA € B ZE AL,
FAUEfRJE TRl 3%E0i, Python ANERIRAL, (HIH AT XIERSIB A THEIER , Jf 0l ) IDE S
ke HE .
AR B R B KRB AT DA typing.get_type_hints () RN, (HRHASEMN
AH DA
Z: I, typing Fl PEP 484, gl tb T Re I EAIHEE o

universal newlines - AT — SR sk, DL AR B B FF45O R Unix 9775
WAE "\n', Windows [NZE "\r\n"' PAZIHAR Macintosh [JZ5E '"\r', Z 0, PEP 278 fil PEP 3116
Ml bytes.splitlines () TEEZ HEVL.
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AERREAS RSB IR, n] et oy (A

variable annotation -- 28 5k XS BB 2SR M annotation.,

class C:
field:

'annotation'

ARl PO E R 2

BIGNPA T AE B2 int FRAUM{E:

count: int = 0

AR B AR YETE R P AN ARRE I annassign —35 .
&% function annotation, PEP 484 F1 PEP 526, H.isf lbZh GG FE4NHHIAR .

virtual environment -- JEfIIAEE —FP R FH MEX R B 2 TH 3RS, FoiF Python FH PRI, FH R P A & 2E Fl
Ft4% Python 43 KBS A ST HEH— RS _izfT

B2 venv,

Y HAt Python [ R FF AT M

virtual machine - JERIHL — 5 52 28 S B AF 2 AT E L. Python FE ML AT HAT 7 17 1t 4 13 7% BT 2E 1%

i) bytecode.

Zen of Python -- Python Z#ifi %1 i} Python ¥ty i 5477, A BT E@ SN XAIES . AH AN
FAER BSR4 P A" import this”,
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APPENDIX B

772 3 LE(EIRH S

15 LB S 28 Sphinx  (—{# 5(E] Python [EJWA SR 85 1 SRR BERS ) M0 reStructured Text 4#57
PR B L A A T o

4l Python [ &, iith H A1) %5 1 I SCPRELERHEAR H BT TR . F AR IR A ik, 75 52 reporting-
bugs EUTE, [EVSAHBA A FoAM i Balpy BB A

B
* Fred L. Drake, Jr., J5lf Python SC{ TR AR M RIEE DA R — K EIAHI1ER .
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
e Fredrik Lundh 454, Sphinx 4¢f) Alternative Python Reference w1-#] H IS 2 00 5 .

B.1 Python {1 ok 411

7% A\#RH[E] Python 1& 137 . Python 121 ik X AN Python [EJRA SCAFET MR . Python FT#(EIfY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

TEFAE] Python A (1488 g B B8R A 4 3 35 [EDRR A [ET ] SO - e T A B R g AL A !
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apPENDIX C

JRE: S B4 A

C.1 ZEk IRy

Python H fif 22§ FI T AR 9224 (CWI, I https://www.cwinl/ ) f#) Guido van Rossum - 1990 4E Y,
W, fER—TT0M ABC [iEF AU . R4 Python 345 T2 5k B HAB AW 5THk, Guido {52 H &
BEH .

1995 4E, Guido 7 #2 Je WNHY E Z A 5T 22 &) (CNRI, I, https://www.cnri.reston.va.us/ ) #4247 Python
ERTTAE, IR A T 2 AU

2000 4£ 71 H, Guido FI Python #.00FF & 41 BA %4 %] BeOpen.com £ 7 T BeOpen PythonLabs [\ . [F4E1 H ,
PythonLabs [#]BA%% F| Digital Creations (¥} & Zope Corporation; [, https://www.zope.org/). 2001 4£, Python #x{4:
H 42y (PSF, I https://www.python.org/psf/) 57, X &A% A4 Python AH S AT AU A1 @ iy 75
221, Zope Corporation FI{E & PSF [ B i i1 .

JI A7 ) Python BAEZITRR) (A KIFURHYE L2 https://opensource.org/ ). P I, #iKZ % Python Jii
AJe GPLARA ) TREL T RANOL .

KARA | IEA Efy Nk GPL %
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF 7=
2.13 2.1.2 2002 PSF 2
22 GEE | 201 2001 %% | PSF =N

ffilE): GPL 345 H A ERF Python {£ GPL R k7. 5 GPL [, Jiif Python ¥ niEAR AL 43 B A UG

W
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A, T JC T TR T A Sk . GPL AR A T IE (15 Python R PAS HVETE GPL R & AT HIAF45 & B ;
HHERFAHENATT .

PR ZAE Guido $55 F TAERSMNTEIEE , MG LE 2 A8 vl fE .

C.2 RN LAILAl T ALEH Python )5k M1

Python H {1 SCRS B 7 P MR PSF 45T 32 7095

M Python 3.8.6 JF4f, SCRE A AYZASBI . AEHE- AU A TR R TR & PSF VR ] PRSURI SR 45 2 BSD +F T HXE
VAT

HLe 4057 Python WY EE T AR R PF AT o SX BEVFR] & SH1 1 AT 2 R ARG — [ i . A 565k ey
AR SE RS RAE S I Tk 0y 78T 55 3.

C.2.1 JiI T PYTHON 3.8.19 (tj PSF ¥ bipix

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.8.19 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.8.19 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.8.19 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.8.19 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made to.

—Python
3.8.19.

4. PSF is making Python 3.8.19 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 3.8.19 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.19
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.19, 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 3.8.19, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 JJ] F PYTHON 2.0 /¥ BEOPEN.COM -n] FlpiX

BEOPEN PYTHON FFE A M5 1R

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 I PYTHON 1.6.1 1¥j CNRI ¥ n] {piX

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 THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property

(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 J}] - PYTHON 0.9.0 £ 1.2 /j CWI ¥ n[ B

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 3.8.19 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 WeoRER TR VTl S50 i
At Python A THUIACAYH =y Bl VAT RIS L, i MR A S FLRIE A K Y

C.3.1 Mersenne Twister

_random A E 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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C.3.2 £y

socket #HH ] getaddrinfo () Ml getnameinfo () REL, XLEpRELTFEIDAE 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.3.3 & IS

asynchat fil asyncore BHALE 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 &1

http.cookies Bl &PLFFEH:

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 Piritads

trace HHALE AT A

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 % UUdecode k%

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 el F i

xmlrpc.client fEHVELEPARAR:

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 [FIHZ AL AR A= HH:

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’ Xif Dan Bernstein f] SipHash24 BYERYSEIL . BALS DU RS 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 #i1 dtoa

Python/dtoa.c CHRE T CiE =1 dtoa Hl strtod pEEL, FIT-¥F C B S A0S BB A 45 R EF 745,
David M. Gay FJ[6] 44 SCIHIRAE T 2, Z 3042451 ] M http://www.netlib.org/fp/ T2k . 2009 4F 3 H 16 HAE R F|
) S ST 15 AT BOBCRAAF 7T I

/****************************************************************

*

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

WERBAE RG], W hashlib, posix, ssl, crypt BLER{{Ji] OpenSSL e mithfi. Boh, @M T
Python [f] Windows Fl Mac OS X %32 /7 ] fiE t4f OpenSSL (%45 D, BT DAYE ILALBF1 i T OpenSSL #41]
R 5 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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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

FRAEME ] ——with-system-expat BLE THIE, &N pyexpat §7 AR E HALF expat YR 1HE DI F 21

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

FRARMIN ——with-system-1ibffi WU THE, BN _ctypes ¥ HNE (17 libffi JHEH5 DM E):

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 AR IHT ek A, W 55 2lib PG 8 DR 2 1ib 37 J%:

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 M A M S IR AL 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

KedE#i ] ——with-system—libmpdec BRE T, G0N _decimal FiHERE 07 libmpdec JFE )% DI
.

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 MR £1t

test £ (lib/test/xmltestdata/c14n-20/) 1 f{) C14N2.0 iR 2= {4 2k P+ W3C W 3§ https://www.w3.org/TR/
xml-c14n2-testcases/ , FAR$E BSD ¥F0[IE (=432M) %K47:

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.

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

¢ Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

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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