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Python @ —ffi 7y 5. DREEIRIARRARE S . EA WG m iR G, B M B U Ik R E B
. Python EUHERYRIAMIE R AUE), SO H AR, e RDE2EuM AL Hr2E -, $#s
(ETAFi1-bResst e o e P R X AR 5

{41125 T DA Tt L6 B Python FP48_E (hteps://swww python.ore/) i34 1 19 Python P32
MERSURE, T RIS i RIE R AT, R, T DAL ). 535h, Python FABULEL T 3
% {11 FL G #1955 = )7 Python B0, BT H . DASCARANEISCPE, A7 SUR GO # , FTE R4 L IR FIHI
AR BT AR B A8

i C a5 C++ (S AL B CIPMMREARES ), WTRAMRA S 1 Python B 325 EIHT 14 T Ak ok =0 I R (E,
[, Sl el i 2 B [EEh e e AL AR(E], Python 5 & VEE)HI% 72 ) AL %5 & (extension language).
A FELHG i/ Python 555 B R A HAME S S . B TR 46, B R Python B 3a% & RE = M i,
A5 BB . (R AR, R AT ERE R, HEITA A (E)2 B 8 Sr HL5e 3 .

FAE T AR Python B HEY 4 FIASAL YA, 552 (F) library-index, FE reference-index 1, #5H] DLELZF] Python 35
HHEIEHEFE. B C 5 C++ FTIEME T (extensions) )7 ¥, #h[E)7# extending-index FI c-api-index .
Ab, HiTH _E R B IR AR Python £,

EMEES, RMAGNHHAET M6, £2, WATENHES ME 6. Bunz, MWL
FCAEST 4R Python Hi(HAS—HRAUIRLETRE, BANE T /& Python 55 R (A BLEAS . RS HURAR, BOA RE
J[ENE {55 Python ASTAHEEAR S, MUl i — 20 B4 library-index H1 444571 Python R 2 FASTAR M) HE A -

#rE k. HIH B EAT AR -
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CHAPTER 1

% B Rk

IRARACHAERE NS B TAF, ARt B S AR R e g B (k. BRI, (RerfirER L el RE
FHIEI I IO, B2 A (e A B i i 42 R B — TR B . O T REAR AR ST 1 B S/ N R R, —
=M GUI AR, sl—fE/NESk.

UR AR — RCE R B B, (R T BRI C/C+/Tava B, [ERRAG- TR RS, M. .
PEARRIRAEANS ;A A REARIEE) T — A Ry — Bt , By MR 2 ok Ayl B AR IEAE
PR —(ERE G s e, AEARED T iU DR — R s = .

1E_ R BIFH, Python IFE 2R ABMIFES

WA PAE] T 24T 15 17 25 48 Unix shell [E14<5 % Windows LU AR HE, {H shell (A8 %8 & i R B 2
s BSOS, AN E T AR sk . R W AR B 8 C/CH+/Java R, (HERE 2 58 AR SRt
TR PR E R . AR S, Python W 5 M, [FIREFE Windows, macOS. Unix fE¥ &% F#ifr, H
AE B p M B B RS B A .

Python B[ 5 F tH 20 & B B RS REE S . BIRLLL shell A, #tyms o8 SRR i Bl o 22 19 4% .
B —7J51f, Python $2fitFr C W B ShEMAT . FH#A C, Python {EE—(# [dEH s iEiEs ], BE
T R R [ s gy B e, EE B % i & R L(E], Python f3 A fRE H Awk (HLFE
Perl) REIEFEMTE ZME L. 2/ FLHE T, i Python pE P AR HALRE 5 2 FEA S 1

Python f#F/RIEAE Y 7 2 AR AL (module) [Ej#fth " 55 78 8 /] %5 HoAth Python #2301, Python H 45 T —1{H
RREGEWERAL, B MEEMEREER MR s e M E— B IR 25T Python 2K HIGI . A L
AR TR R VO, RGN . socket ITHRE, R T Tk ZEETE /1 T H B (GUI toolkit) fY /T -

Python 2 Ha el &, RIEVA TR 2 st gl AEEVRYE B EEEAR A8 R DBl ] . B B g e 58
MO, TR REAR 7 (B BB ARG S DR B8 T e BN E AR 2. B I sl — 48 40 740 B s B 5 11
Ko BRI R,

Python i#AE G ME) 7T Python BAEMAEUREEAAGEILN C. C+. Java IR, BAHAT#
EIEESE

* Python & B EORHIEIRETE—ROAS (statement) IR E A 241
o Bl R B v DA A HECED [t o 1 35 5% 5
© ATREESEHAG .




Python Tutorial, £(F] 3.12.4

Python /& *T 4% 744+ WIARARE 5 C A2, MBEIE i) [EVa ek U AL 2 B e 2 IRA S 1. Skl
T PO A TR S8 A LE B A, 278 Python 5 5 — L4 DA HEATE X (binary form) FEH 1Y
Fesld (Bilanke e Ry R0 A8 AU ) . AR T 2@ bR AE &, /LTt m] DASE Python B i 45 3
N C e MR, EE MR h ] Python 5y i FE sl (EE) R IR S HIREH

g —$, B EFE S 2 0A BBC K58 (Monty Python’s Flying Circus) fin4%, Hil€#dseaEAME. EEW]
SOOI MR B RN EEIR L, 55 52 0 v B!

URARBUE OSBRI AGE, , IR @ AR 1% Python S ANEN, Wi EREGE S W sUZ B E . HMAGE
THHERAE R, —BER, —B KT ELNAE Python H g B

TE T EFEE e e E Ay e B g . B IR M E A A, (EARA R B TR B
Bl

PR R HEEE), %6 if a8 3 2 S 6/ 47 Python 55 & B H R AL 56 245 (0. — BY R 72 il B 98 5 X
(expression), [IAR; (statement) FTERIA(E] (data type); 123 2 K3 (function) BLAEA (module); Fri% EriziE—
AP ¥ B 4 S RE AN A1 (exception) SR A H 2 32 4H(E] (class).

4 Chapter 1. #Ej#nk



CHAPTER 2

£ A Python HE#S

21 FEEER

Python B i#25— R ZHEAE /usr/local/bin/python3.12 &N 1§ /usr/local/bin il A Unix shell
(I8 R ERAS, A LA T 4525k aT PAE)E) Python:

[python3.12 J

REE)E) Python' . [HEH A AEA H B2 e et 1, Hoeh ) HIER R A FTBERY ;s SHASRAEHLIY Python 1
AN ERGEPE. (Blfn: /usr/local/python 2EARH A BAEMERE.)

Windows R #iH, ¢ Microsoft Store %% Python 4%, #tn] A python3.12 34T . WHRZLHET py.exe
launcher , HIA[PAff ] py f34. wE2EIMIE]: setting-envvars, T HABES) Python 1153,

T EH R A —1F end-of-file 7T (£ Unix _F[E] Control-D; #E Windows F[F] Control-z) €r{#if5H
PR AR HIR(E] (zero exit status) BERE. QR FIAMIMOEEARL, WATLAEATES quit () BEFELEAS .

Hrear IR P RN BEA MR L, 1E503% GNU Readline pzUBA RS EALE: BB M. BLBR. #5855
HEEIRE . SRR SRR 28 Ay VA FES—( Python $U/RFFIREIA Control-P, WIS
BIEER, s g RHIEZ 5 X i fo i 8 eFE EN A B Pk g . st HEISEREVE 5%
B, B op, AREEGIRF mEIRE; MR X AEI backspace % RZATHIF T,

e M EL RS O H AL AR 2 Unix shell: QAR E BRI G452 — M wy $68, © G LB UBEIRERITHE 2
PRI I v 4 ()5 | Sl T sedin AR R EY, & @i (A AR (D AR 2R (e

BB EZE T RE python —¢c command [arg] ..., E&HITLE command [E$545 (1), 17
[EV4[] shell ) —c 3$8IH. Python 454t & 25 145 shell I BIRYHRIRTI0, RN 5 5EE command
B

4 & Python #EAH ] _FANEIAAE—#K 7 8. i python —m module [arg] ... A]PAFAT module 54
(SRR, AR 0 ) e AT R A ) 2 B AR — Bk A 7 (D

WEPATEARR, ARG A BEEASTRRHEA BB B, R TERATEARN RS MA -1,
JITA 1840 7T i 2 B RERCAE using-on-general .
¢ Unix . Python 3.x (A BTSSR DA python fEEBTHESHE, DAMSSTBLA 1) Python 2.x BUTHI A TR
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2.1.1 {HESI®

W H IR [EIAR Y 2 R A AN S [ 4%, A e EIE] by = 5 Br AL List (FR%1)) [EFEURAS sy s BLALI
argv ¥, RAPAMAT import sys BUSEMERS). SMBHHRE R PE—; wEABTMEA 4
SI8R;, sys.argv[0] E=FH, HEARZE '~ (F8EMERA) K, sys.argv[0] [F]'-'. HHH —c
command W, sys.argv[0] o', AR —mmodule W, sys.argv[0] [EZBAGETER EEEK, H
Ak —c command B —m module [)3E N G 4 Python BRI IE, T2 ETE sys.argv P 4HAE N
command 5§ module i FH .

21.2 RN

TERCH (tty) BAEUATIEO0E, FRRGTEZ 3R (interactive mode) WHEAT . TEEREMIAH, TR 248+
A, PURBIAT RIS S, TPRURTEE I ZMRREE (>>>) Foi; BAHESHTR, BURRZRFH, H
soe=fHEE (.. .). EAEREGRE, ERBUREGNUE. BATUE. BOERY], REARIUR

$ python3.12

Python 3.12 (default, April 4 2022, 09:25:04)

[GCC 10.2.0] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

ERZ AT BERE ST R SR O . BOPRE), 1502 if [Eik:

>>> the_world_is_flat = True
>>> if the_world_is_flat:
print ("Be careful not to fall off!")

Be careful not to fall off!

WA B EBRAMEA, 729X

2.2 HERHEECHIEER

2.2.1 RIGIERFTREE (encoding)

TH#% Python JSUR AR S 1) A B M 1] UTF-8. TEig(E i b, 5 b2 Mok 5 ) SC7 mT AR R 0t A
FHREA . T4 (identifier) K (I - BESRAEAE R 2 RE LB ASCI e EETRRIEIS , 38 e AT i
portable FEAFFERET MG WSREIEMEMBURITA TIC, s R AR AR = E UTF-S, [DH
i B REBUNE R T A T oum AL

USROG TR A G, S IR R A S, AR % — TR Rk . RRA T

[# —*— coding: encoding —*-— ]

o, encoding 7] PASZ Python & (/T = —7 codecs.
e, A Windows-1252 #ifl§, VR 28 2L 8 AL

[# —*— coding: cpl252 —*-— ]

§ — AT B A — TR MEE), TEVRAEVAUNIX “shebang” line 17 BITENE . LI, 4l il S8y 7ERE SR A 46 —
7o Bl

6 Chapter 2. {EF Python HE2%
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#!/usr/bin/env python3
# —*— coding: cpl252 —*-

)

22. ERRAEH

«}
i
i
\‘
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CHAPTER 3

—{E3FIEZNRY Python &4

TE R, s A B ) [ R i 65278 798 (prompt, »> Ail... ) WISREEMAEH], (RUATERIR
FICHBIRHE, AR FICE T A ES; IRLEIRSRF T BRI SCFA T2 B dn i . VR EE
#Old, BT A RIRFIORE, REZATIRLEEEENT SR ST A A .

FEAFEPRFFL @O, EMME e XmA, 7R EEM. Python FiY[Ef# (comments) H hash
FIC # B EHBRATR R BT AR Tl g, SRS B, B g HBIET R SOR
(string literal) 2 1. hash “FIC7E T SCA Z T E]— hash 250, [ [EIENfi# @ I ARIEI AR I AN 6 9
Python i, FEARE HHIRFA—E A

— BRI -

# this is the first comment

spam = 1 # and this is the second comment
# ... and now a third!
text = "# This is not a comment because it's inside quotes."

3.1 i€ Python E{EftEEEHR
AT ACGH L — LM H1) Python 154, DB RIS 54— R TIE >>> BB, (A TSRA)

3.1.1 g5 (Number)

HAESIFE— G A F B R DA A 18 expression (GERE ), E& 5 H#%An{E. Expression {55
VERIDARE - GBS+ - A/ WDAIRSIATIEER HE9E O WA R, Bldn:

>>> 2 + 2

4

>>> 50 - 5*6

20

>>> (50 - 5*6) / 4

BT 1)
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5.0
>>> 8 / 5 # division always returns a floating-point number
1.6

(M L—H)

By (B0 2. 4. 20) [Eint 208, SeyA/NEEROY (R1 5.0, 1.6) [El float UG, FMMF1EZ

BB PR R 2 MM BB

Fﬁ?g(/)% 33 [ {8 —{ float. HIH-FE floor division [FIE P BB 455, AT DA / / 351
PATE ] =

At AR ]

>>> 17 / 3 # classic division returns a float

5.666666666666667

>>>

>>> 17 // 3 # floor division discards the fractional part

5

>>> 17 % 3 # the % operator returns the remainder of the division
2

>>> 5 * 3 + 2 # floored quotient * divisor + remainder

17

1E Python Hi, FHFEENK (powers) WA+ 1 :

>>> 5 ** 2 # 5 squared

25

>>> 2 ** 7 # 2 to the power of 7
128

SEIRAFER (=) FTAT A E S OB, IR 522 4%, 78 PR T IOC AN & R AR fT 4528

>>> width = 20

>>> height = 5 * 9
>>> width * height
900

UAR— (A BORPE [ 7€ 3% (defined) | (RIVSEMORBRIE) , w3 00T & s 6 b Bl — i gk -

>>> n # try to access an undefined variable
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
NameError: name 'n' is not defined

7B A eI SO, TS T (operator) i FIR-AIEFIT (operand) IRy € R B SE S TR EIENE B

%{

>>> 4 * 3,75 - 1
14.0

FEH B AR, e — B R GO R R IR 28 B _ . @R E {54E Python
WEE, WIS NAS L

RS LR

>>> tax = 12.5 / 100
>>> price = 100.50
>>> price * tax
12.5625

VIAE <~ BB - mEERT, -3 02 R RREE - (3x+2) [EER] -9, QSR G A 50 ET AR E) 9,

(=3)**2,

BT —1)
PRAT A

10 Chapter 3. —{HIJEIEX Y Python &4}y
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HEHEE—5)
>>> price + _
113.0625
>>> round(_, 2)
113.06

i {1 48 O R o0 ) 4 () B R . AN B % e (B e L - R T AR (1 88 7 (L% A [ ) 7 1 58 9
PR 5 4 TH S AN E ) M A A T D

%7 int Fll float, Python i 748 7 HAh#FEAIAE, 17 Decimal Ml Fraction. Python JREIZE % $&(F)
¥ (complex numbers), [EVffif] § 1 0 RS ERAGFRE (B 3+575).

312 =

Python ] PA#EAESCA (1 str BEFRIR, BIFTEEIT [ FER (strings) |) AT . @ GHEFIC" 7. Bl rabbit”,
#HEParis”, ] F"Got your back.” %4, "Yay! )7, EMAIPARESISEC .. L) SESIHEC...M
TR, G AAMIFEMER .

>>> 'spam eggs' # single quotes

'spam eggs'

>>> "Paris rabbit got your back :)! Yay!" # double quotes

'Paris rabbit got your back :)! Yay!'

>>> '1975' # digits and numerals enclosed in quotes are also strings
'1975"

FHIHEI3C, RMTFRAIATE N -\ 2K TBYE] B s s T DAE A H bR 51 9% :

>>> 'doesn\'t' # use \' to escape the single quote...
"doesn't"

>>> "doesn't" # ...or use double quotes instead
"doesn't"

>>> '"Yes," they said.'

'"Yes," they said.'

>>> "\"Yes, \" they said."
'"Yes," they said.'

>>> '""Isn\'t," they said.'
'""Isn\'t," they said.'

fE Python shell 1, FH3 & A F R AT REAERACK . print () ehaUiZE @A S | SEEIED 1 BEEF oAy
BRSO JICHE L T P o

>>> s = 'First line.\nSecond line.' # \n means newline

>>> s # without print (), special characters are included in the string

'First line.\nSecond line.'

>>> print (s) # with print (), special characters are interpreted, so \n produces new.
—line

First line.

Second line.

WERARAA B oeRT B\ o ROk T oCks , ATDARCRE I raw string, (e — AL G [ BERTIN_L « -

>>> print ('C:\some\name') # here \n means newline!
C:\some

RT3

P RGIARE T, FPRAFEEAT \n ZEFL (L) R (L) SR AR AR . RS SRR 2], AEREE A RS ER, A
ZEBE) v (HbZEBKE N\ "), SZ IR .

3.1. {E Python E{EFtH#{ER 1
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HEHEE—5)
ame
>>> print (r'C:\some\name') # note the r before the quote
C:\some\name

@éi%ﬁ*@ﬁ@%ﬂﬁ:ﬁ%?%ﬂ%ﬁ@%ﬁﬁ@\?ﬁ%@s%%Eﬁﬁﬁ%%%?%%%%ﬁﬂ
EE.

FHISCR R DA T Hop— R = EE S [ 5E: el WIRETEREE)
IMAFERE T, EAE AT ATEEATRIIA \ SREGHEMEATE . 7L R A H7
print ("""\
Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

HH")

FEAEATE S CERSE—WEASEEE BB ETd):

Usage: thingy [OPTIONS]
-h Display this usage message
—H hostname Hostname to connect to

FERTAREI + 557345 (concatenate), [FIf] * S 7 HA HyEIA :

>>> # 3 times 'un', followed by 'ium'
>>> 3 * 'un' + 'ium'

'unununium’

i LA_ERHHRRY 753 S (string literal, BIRES 1SR E R T ER) ol B B s

>>> 'Py' 'thon'
'Python'

TARHE T B A E AR B T ER IR, MO AR R (E B B BRI -

>>> text = ('Put several strings within parentheses '
.. 'to have them joined together.')

>>> text
'Put several strings within parentheses to have them joined together.'

(EE R U P AE AR 5 R EL T, Tl o R A0 A e i K

>>> prefix = 'Py'
>>> prefix 'thon' # can't concatenate a variable and a string literal
File "<stdin>", line 1
prefix 'thon'

AAAAAAN

SyntaxError: invalid syntax

>>> ('un' * 3) 'ium'
File "<stdin>", line 1
("un' * 3) 'ium'

AAAAA

SyntaxError: invalid syntax

PR A ) R S R, B+
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>>> prefix + 'thon'
'Python'

FHA AR [R5 ] indexed ] (T#E, Bl subscripted), #5—ff7 Ity &5 AL 0. B R 7o RE; —
A< e — M AR/NE 1 15

>>> word = 'Python'

>>> word[0] # character in position 0
'Pl

>>> word[5] # character in position 5
|n|

KA AR AR, BRSO B AR

>>> word[-1] # last character

'nl

>>> word[-2] # second-last character
'OI

>>> word[-6]

|P|

HERFIFE -0 FR 0, BRRTIMEH -1 B,

BT RGN, FHRINIE (YR slicing] . R51 HARER BT T, 1Y BT DLE/R S 3] — 8 + 7 5
(substring):

>>> word[0:2] # characters from position 0 (included) to 2 (excluded)
'Py'
>>> word[2:5] # characters from position 2 (included) to 5 (excluded)
'tho'

P15 (slice indices) A7 AR TR, A WEEERS MEIRFTHEIE O, 17145 W 57 IR 25 |(EL RS TH e 4 A 57
FR A 1 slice

>>> word[:2] # character from the beginning to position 2 (excluded)
IPy'

>>> word[4:] # characters from position 4 (included) to the end

'on'

>>> word[-2:] # characters from the second-last (included) to the end
'Ol’l'

HEEEMAGEPAE, MEERAGENBE S . SR T s(:1] + s[i:] KEFN s:

>>> word[:2] + word[2:]
'Python'
>>> word[:4] + word[4:]
'Python'

i [EA 1 fi BLACAE slice J2 ANATIEARER . AR slice MG IMETRE TIOCMZ M, Hod s — R T Ior =8
B 0wt A n Ry TR R — R C A B A RS ME n, B0

et e e
Pl yl tlh|oln|
o+
0 1 2 3 4 5 6

=@ =5 =4 =3 =2 =i

3.1. {E Python E{EFtH#{ER 13
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AT HCE A E R R MEE 0.6 ALE; S _ATRIBUR T AR HEMALE.
M j B B A 7t

AR B RT AT, — 1 slice YR JES
WREEZ 2.

Bt PP K 0 o e

e

NN

M i & j Y slice f7 THR @

KM 22, WERRG AT AE T H B A E BN, word [1:3]

>>> word[42]

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

IndexError: string index out of range

# the word only has 6 characters

SR, R 1) 2R 5 | (ELAE slice H gl 2238 1) B P -

>>> word[4:42]
lon'

>>> word[42:]
T

Python “FH A - BN Rimmuiable. L, Bk dr i 225 i B e 4 gk

>>> word[0] = 'J'

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'str' object does not support item assignment
>>> word[2:] = 'py'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'str' object does not support item assignment
MR E— A —ERR) T8, AR S — (R Y -
>>> 'J' + word[1l:]
'Jython'’
>>> word[:2] + 'py'
'Pypy’
[EVgr R Ten () FME—HFE IR
>>> s = 'supercalifragilisticexpialidocious'
>>> len(s)
34
textseq

FHJE sequence B EI &G —, [F B % BEH A #1E .
string-methods

FH SR AR 2 MR AETRIE B method (7).
f-strings

S A ER R TR
formatstrings

BRI str. format () FEMAAL (string formatting) & .

14 Chapter 3
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old-string-formatting

T HR(E] & S T ZS TR, R T A LA, 2 A EITEAE LS R

3.1.3 List (&%)

Python P fif BT [Fl & 80 gopl U(E), FAZRAL G AR BISE. & P2t ey BB lise, AR —F 51 PA
e (M2 e, Blitem), WELEH YR . List A EARIBER TR, HEFEESICE
Er A AR [ g 24 [E -

>>> squares = [1, 4, 9, 16, 25]
>>> squares
[1, 4, 9, 16, 25]

R E (PARHAREI Y sequence ZUE) , list AT LARERS R0 )1 lice):

>>> squares|[0] # indexing returns the item

1

>>> squares|[—1]

25

>>> squares[—-3:] # slicing returns a new 1ist
[9, 16, 25]

List ¥t 37 241424 (concatenation) 283544 :

>>> squares + [36, 49, 64, 81, 100]
(1, 4, 9, 16, 25, 36, 49, 64, 81, 100]

AEITAEER Beimmutable, list Emutable BIF), BPcss list (HEIZ 20 RN

>>> cubes = [1, 8, 27, 65, 125] # something's wrong here
>>> 4 ** 3  # the cube of 4 is 64, not 65!

64

>>> cubes[3] = 64 # replace the wrong value

>>> cubes
[1, 8, 27, 64, 125]

KNEEIW\E list IR MABOLER, EHMEA 1ist.append () # ik (method) (FAIRIE &HFIH L ITIAHY
EJ) -

>>> cubes.append (216) # add the cube of 6
>>> cubes.append (7 ** 3) # and the cube of 7
>>> cubes

[1, 8, 27, 64, 125, 216, 343]

Python i i LI (e A S EIEIVERY. 6 HRA list FSURAS B, SASEM AT 2 LAY list. ({05305
SO Tist Y T A R 22 B S B A S LA e )

>>> rgb = ["Red", "Green", "Blue"]
>>> rgba = rgb

>>> id(rgb) == id(rgba) # they reference the same object
True

>>> rgba.append ("Alph")

>>> rgb

["Red", "Green", "Blue", "Alph"]

3.1. {E Python E{EFtH#{ER 15
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JI A ) BV I B list , LS EORIICH . SEREE LA RS MU W 1A list 1) BEEE):

>>> correct_rgba = rgbal:]

>>> correct_rgba[-1] = "Alpha"
>>> correct_rgba

["Red", "Green", "Blue", "Alpha"]
>>> rgba

["Red", "Green", "Blue", "Alph"]

W DA slice BRAE, JEREMCE list (9, HFERRIEZ M list:

>>> letters = ['a', 'b', 'c¢', 'd', 'e', 'f', 'g'l
>>> letters

['a', 'b', 'c', 'd', 'e', 'f', 'g'l]

>>> # replace some values

>>> letters[2:5] = ['C', 'D', 'E']

>>> letters

(‘a', 'B', 'C', 'D', 'E', 'f', 'g']

>>> # now remove them

>>> letters[2:5] = []

>>> letters

['a', 'b', "', 'g']

>>> # clear the list by replacing all the elements with an empty 1list
>>> letters([:] = []

>>> letters

[]

E# Rt Len () ZRA]DAYEFAAE list I

>>> letters = ['a', 'b', 'c', 'd']
>>> len(letters)
4

WA PAMRE L list (757 list 45 oAl list) , il

>>> a = ['a', 'b', 'c'l]
>>n = [1, 2, 3]

>>> x = [a, n]

>>> x

[['a', 'b', 'c']l, [1, 2, 3]]
>>> x[0]

['a', 'b', ‘C']
>>> x[0][1]
lbl

3.2 MREXRETHIRIRE

9K, FAAT LA Python 2SR b 2 Jin 2 BE(EVAEAY TAE. Gildn, FRAPTRTDAEDH 28 FC s i 1 B IET 1) -

>>> # Fibonaccl series:
# the sum of two elements defines the next
. a, b=20, 1
>>> while a < 10:
print (a)
a, b = b, atb
AT —ED

16 Chapter 3. —{HIJEIEX Y Python &4}y
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0 U W N - PO

(M L—H)

BB TFIAT # 2R

I3

B AT T ZEME: S8 a B o [FRRE] CHAE 0 B 1, FERAR AT AR E IR T —
U, TR T R A B (expression) ¥ CHiRIE (evaluate), MR{EFF#EA: . A IHAY R A 22 2 A K
Frait .

while [ HEERIMAFER (WG a < 10), M@ —EEBENIT. 7E Python i C#EF, E
AEBHEEEEE (rue); FEE (false). BEAFATPAZFER, List. HLEZEMPFIZE; EMIEEER
JER P NEIE, 250 A RPENR . A5~ e e e A i LAY Lo . AT LU T (comparison
operators) (U] C i —HRIFFSE: < UMY, > (CRIY) . == (88%). <= UNRSERY) . >= (Rt
SEIY) PAJ 1= (REEIR).

(VR = S 4 4 - AiHEAE Python o AR BH R BOA . FEEB)=UR e, A /a7EEREEN
BT PR tab B0 () == FORMER AR, BUBS L, ARG erE SC7 Ay T A o e [E A
A ZHERERREA A B A IEE. W MEEAHOAX A By A, LEAEATREEZ
—ATEATARNERGTHR (AERRERIbT s ek B R R A D S oAz —17) . HRAE— AR
P I Ay 2 S R AR —

The print () function writes the value of the argument(s) it is given. It differs from just writing the expression
you want to write (as we did earlier in the calculator examples) in the way it handles multiple arguments, floating-
point quantities, and strings. Strings are printed without quotes, and a space is inserted between items, so you can
format things nicely, like this:

-

>>> 1 = 256*256
>>> print ('The value of i is', i)
The value of i is 65536

L

[ 75 | 94 end WT AR ARG S BRSO EATAF A B o, 53 DA ) 9 5 A 65 R o

-
>>> a, b =0, 1

>>> while a < 1000:
print (a, end=',")
a, b = Db, atb

0,1,1,2,3,5,8,13,21,34,55,89,144,233,377,610, 987,

3.2,

MREXRETRRS 17
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cHAPTER 4

‘7Q4)\:]’ﬁ¥;UIL1%E* ﬁﬁu

B TRIA YRR while, GEEHIE G AL Python 1 BUANGE

4.1 if PR

B R BOA R 1 7. B!

>>> x = int (input ("Please enter an integer: "))
Please enter an integer: 42
>>> if x < 0:
x =0
.. print ('Negative changed to zero')
. elif x == 0:
.. print ('Zero')
. elif x == 1:
print ('Single')
. else:
print ('More')

More

TEwRA T, TTAFESREF LM elif [FiR, H else EREIAZNEM, BT elif 2 [elseif ] 19
v, AR 2. M if .. elif . elif .. FAIRN] DUHARBA HANAEXFE T ) switch 5§
case Wfﬁiﬁc

FISR AR B[] — (R (B 2 (0 o A T b e, el i A e 9 e @ v, AR BE @ 88 B match BiR AR
HH. B2, @E2Bmach ik X,

19
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4.2 for BRiAR

& Python 1) for BUAKA B AE C 5 Pascal Tt 5. AHEOR HREEIA (iterate) — {845 25 #1]
(4 Pascal) , B4R T 2 52 SRIES BRELEC L AT (1 C), Python 1 for BOAKEIRALA 7 (list 2%
FH) BICR, ERE MR BTSRRI AR . Gl (REER)

>>> # Measure some strings:
. words = ['cat', 'window', 'defenestrate']
>>> for w in words:
print (w, len(w))
cat 3
window 6
defenestrate 12

HEER—EEAMRBERZEGNEZS, REERRHEMER. KREBNERT A, RERZEAWE
EN e v (R IVE e

# Create a sample collection
users = {'Hans': 'active', 'Eléonore': 'inactive', 'E K Ei': 'active'}

# Strategy: Iterate over a copy
for user, status in users.copy () .items{() :
if status == 'inactive':
del users[user]

# Strategy: Create a new collection
active_users = {}
for user, status in users.items() :
if status == 'active':
active_users[user] = status

4.3 range () FR

WRARREE 5, fHERE range O BRER . B0 A4 -2 228051 :

>>> for i in range(5):
print (i)

S w N e O

4 52 W 45 FRAELKGE AN € BLPEAE U P81 s range (10) ZEACAY 10 E5(E, RPEEAE S BEE] 10 )
f?ﬁﬂ*)fﬁ]lﬁﬁﬁﬁf—%glﬁo AT DA range ¢ HAMBERR AT, SE B EARIMAE (HEEE; Gk
B F] step) :

>>> list (range (5, 10))
[5, 6, 7, 8, 9]

>>> list (range (0, 10, 3))
[0, 3, 6, 9]

BT 1)

20 Chapter 4. AT RREIEH




Python Tutorial, $(F] 3.12.4

(M L—H)

>>> list (range(-10, -100, -30))
[-10, -40, -70]

WEUC—MR TR HE, AP AEHECE A range () fl len () 407

>>> a = ['Mary', 'had', 'a', 'little', 'lamb']
>>> for i in range(len(a)):

print (i, afli])
Mary

had

a

little
lamb

B w NN e o

SR, ELZBUNIELE, (/] enumerate () AU EEE, sEREIEHT,
R R BT — W range HI € H BIA- A0 #NE |

>>> range (10)
range (0, 10)

TEMRZHET, f1 range () FHERYIFRBUFERZ M list (8B51]) —bE, HEE LEEAR. BR—ME7E
EVAEE REEI I By 2RI P9 BT A T H B F, (L EA S IR E W AR list, PAHIA 2.

KSR Eiterable (WTEWCHILE), B RPREVEE R S e b ] DA— B BUE H 5 2 BN E % . &
MER T E for BRAAGE WML ZERE, 55— R{E A iterable 1) pR =0T 1] /2 sum () :

>>> sum(range (4)) #0 + 1 + 2 + 3
6

R Er I nl A 2 95 £ [0 iterable I /] iterable [F15 [ #5ny e, #E & A& EEh, R E s 5mE L B
list () MYANEHI.

4.4 FE[F8Y break 1 continue FIRKX K else F4)

break PiA=, KL & EMHRER for o while [FIE.

for Ml while [EJR WA —f else 141

# for [T, else FHIELEEREEERAMERBENIT.

e while [ERE Y, &G 7EERE {5 (E) false 1T

AT —REERE T, aRERE H break #1F, BIREHAT else T4,
T for [EIEE AT TERGIEN], ZERE AR

>>> for n in range (2, 10):

for x in range (2, n):
ifn % x == 0:
print (n, 'equals', x, '*', n//x)
break
else:
# loop fell through without finding a factor

BHET—H

4.4. P B[ break 1 continue AKX K else F4 21
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(M L—H)

print(n, 'is a prime number')

is a prime number
is a prime number
equals 2 * 2
is a prime number
equals 2 * 3
is a prime number
equals 2 * 4
equals 3 * 3

O 00 J o Ul i WDN -

(g, ERIEMMENM. WA else THEH for MR, EHE £ puak.)

& else AR EIRBIEE, ISR 1f BARMEH, BRATERE cry AR HE else T4 EHIL:
try BIARN else TAFEEAG B A6 5 (exception) BEEfT, WEIRE K else TAIFEEIG T break #E s
AT, ELAM try BORRBISMNINGE, BRI e 50,

continue BIA, AVRER CREH, TSI EEEGHAT R MER:

>>> for num in range (2, 10):

°

if num % ==

print ("Found an even number", num)
continue
print ("Found an odd number", num)

Found an even number 2
Found an odd number 3
Found an even number 4
Found an odd number 5
Found an even number 6
Found an odd number 7
Found an even number 8
Found an odd number 9

4.5 pass BRI

pass BIAXAHATEMEINE. EW IAEREA LT — R B AR N BT A B VR A A . Bilan -

>>> while True:
pass # Busy-wait for keyboard interrupt (Ctrl+C)

TE A H R L M LAY class (FHED) -

>>> class MyEmptyClass:
pass

pass JRA]FEE {8 sk AR B B T R O, R PRI R BT i R s IS IRy ST AR PR e S I R v S A T R
pass @ EILPANE:

>>> def initlog(*args):
pass # Remember to implement this!

22 Chapter 4. FANT BRI H
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4.6 match iR,

match PR e I —ER S, [EHAL S 2 AR (pattern) BEATILEE, S5 0REE A— %
il case AR . KM L, ERUU C. Java 5§ JavaScript (PASZFFZHANGET) H switch Bz, (HEHR
Rust 5 Haskell %355 AR ICHC (pattern matching) SEEIRTIT . A 85— ICR N S 9T, e
WAL (FATCRE ) T S I E S et

I EAYIEA, B FRE(H (subject value) Ji—{f 8l 2 i {H (literal) HEAT LLEK:

def http_error (status):
match status:

case 400:

return "Bad request"
case 404:

return "Not found"
case 418:

return "I'm a teapot"
case _
return "Something's wrong with the internet"

WEE RSB [ MARE] _ BAEEE A F A (wildeard) R, HokiE A EVCH M. d15EA case T
Fonis, WA G AT 23 5

PRATDAGE | (TE) 2HeH 2 7 ik (AL A e B — A

case 401 | 403 | 404:
return "Not allowed"

BT DA R A2 AR (B (unpacking assignment), HL R DA 2 &5 43 B

# point is an (x, y) tuple
match point:
case (0, 0):
print ("Origin")
case (0, y):
print (£"Y={y}")
case (x, 0):
print (£"X={x}")
case (x, Vy):
print (f"X={x}, Y={y}")
case _
raise ValueError ("Not a point")

A AROFFEARE B 7 S — AR M e, AT DA @ 22 BT Y 7 AR A E A . (FUR T 2R
AR A T — e — R s, HaZ 8 M (bind) TR E EE (point) B—M{E. SEIUMELE
[EIR A, 38 A EXEA S DRI RIRME (x, v) = point.

MR AREE class &5 MEALARIY ERE, ARWT DA A 3% class {924 B0 B — 85| 80 3%, B0L— 8 2@ i =X
(constructor) , {H'E AEE; 88 1 (13 Sl o -

class Point:
def _ init__ (self, x, y):
self.x = x
self.y =y

def where_is (point) :
match point:

T —T30

4.6. match iR 23
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HEHEE—5)

case Point (x=0, y=0):

print ("Origin")
case Point (x=0, y=y):

print (f"Y={y}")
case Point (x=x, y=0):

print (£"X={x}")
case Point () :

print ("Somewhere else")
case _

print ("Not a point")

YRA] DA B 22 8 (positional parameter) Bil— 26 BEEHHE T H B M9 EZE class ({5401 dataclasses) —E&HH . 457
WA DABEMSTE class R ERFRBIE __match_args_, AE AP B IEMAEE M E. R THEREER
Cx™,7y"), PR ROBER R S (HA e E b v Egs 2158 var):

Point
Point
Point
Point

1, var)

1, y=var)
x=1, y=var)
y=var, x=1)

PRARR A — TR BE vk, RS TAE R AR E e (assignment) 22 RIEIA M —FEEMIE, Sl
PAT f W 2 g el sk (B (B . B A A% (B2 LY var) AEHE match BOAZIR(E. 2404 f
(I foo.bar). B4R (LA x= & y=) 3¢ class 8% (FHEMEIRAC.)” PPk, 0 LAY Point)
HIJ 7k i 47 4 B

W] DAL IS (nested) . A, QIR FRAMAT — 10 by S0 20 25 B A ) £ list,  FRAMmt T MG IR IIA
__match_args__ ¥ EHEITILHL:

class Point:

__match_args__ = ('x', 'y")
def _ init__ (self, x, y):
self.x = x
self.y =y

match points:
case []:
print ("No points")
case [Point (0, 0)]:
print ("The origin")
case [Point (x, y)]:
print (f"Single point {x}, {y}")
case [Point (0, yl), Point (0, y2)]:
print (f"Two on the Y axis at {yl}, {y2}")
case _
print ("Something else")

BT AERS A —ME 1€ 74, FEIE (B (guard) . WREEPEEIR, W) match ARGIE R —1H
case [y, FEVERE, (A AYEIE 5 AAERTER Rl 2 B

match point:
case Point(x, y) if x == y:
print (£"Y=X at {x}")
case Point(x, vy):
print (f"Not on the diagonal")

IH TR o ) At A 8] T SRR (-
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o BLURAREI S EML, wple (JCAL) Al list XA S8 M RO RE S8, T HL 20 AT DAPCRCAT R 7

G —MEEZERBIS, REMARILEERL (terator) 5 H .

o J¥ ¥ B, (sequence pattern) W] 37 3% % 75 PF fi# (extended unpacking): [x, y, *rest]

Yr

*rest) WFEEHRURYRMINML. ~ R AR A AE _, A (%, v, *) @IEE—H 2=

MRS, EAS GG IR m S DAY H AR T

o WML, (mapping pattern): {"bandwidth": b, "latency": 1} fEfE—{# dictionary (“FdiL) di[E]
B "bandwidth" & "latency" {H. BFFIREUAE, ZAIMOHE (key) S 20 . —H{G 2 **rest

PR, WRAHIRN . (H **_ QIR Z R0, VB EARY 27 .)
o {ti BB as A DARVEL T45=; (subpattern):

[case (Point (x1, yl), Point(x2, y2) as p2): ...

eI AR S R CRAFE p2 (R A — {8 dy Al B T AL 741 o

o RFEBI I FIMEZHE AN SFE (equality) 2RELHE, {HIZBLGIYI1F (singleton) True, False Hll None Jgff

HE R E (identity) 2R ELHK .

o AT DAGE I PR 44 5 B (named constant) . & SRR B MR A4 RS, DS E Mg e R s o

-
from enum import Enum

class Color (Enum) :

RED = 'red'
GREEN = 'green'
BLUE = 'blue'
color = Color (input ("Enter your choice of 'red', 'blue' or 'green': "))

match color:
case Color.RED:
print ("I see red!")
case Color.GREEN:
print ("Grass is green")
case Color.BLUE:
print ("I'm feeling the blues : (")

BRI SE A O AR R ARG, AT DAETRT PEP 636, 2 DAZCER 1A A% =X A 53 T A -

4.7 FFEFHI (function)

FAM T DA — (0 o A A 2 U B — 1

>>> def fib(n): # write Fibonacci series up to n
"""pPrint a Fibonacci series up to n."""
a, b=20, 1
while a < n:
print (a, end=' ")
a, b = Db, atb
print ()

>>> # Now call the function we just defined:
. £ib (2000)
011 2 35 8 13 21 34 55 89 144 233 377 610 987 1597

BT def NMAE—MRN T & BZRUHEEZ RN A MAERERZ P —H 28, 3T,

JIA AR Bl R ER% R i 28

4.7. F#&EHR (function)

25
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— 8 B 22— B 2C T DA — Ml HR AR s 5% SO % R s (B Se k28, BRI doestring . (i
A docstring B AN i sg 22 RIEIPA S5 &% (Documentation Strings) Bk % . ) %6 T ELA] PAf# ] docstring 3 [ &) [F)
A (B sl nT B B S B A R AT % s R A 1 R (E)E S . ZERARRSH A docstring 2 47
I, RS E .

BR BT IR B @S — (B 4F 5% 2% (symbol table) Acfitf7 3% i 2B 1L 4% B (local variable). SERGHEHLIE], FT
A A R 2 5 OB (BT S FE R (AP — (R BT . ORI, BT — S vy, & et [ B e 3R B
I, HRESME kR AT 838, K EI 4755 % (global symbol table) , 5 f& i 47 [E1 2 14 44 ik o
B, FERRSCH, A MO S R U AR AT AR |, (AR (e (BRIE i U AE global
AP POE SR, SONE R BIE nonlocal BUAKXPHIER) .

FE—fH R PP, FEREANSH (5180 F¥0mA =R BIRAF5ER. ik, 518EART
AEWEEF ) (call by value) (FEEVELRMALAGE 22— P %14 (reference), TN RFZPIFIIE) . —1H
B P [E) iy e X G T L & | T, E R I ) X e s — IR 7 Bl A 58 %

BRAUE SR, SRR AR R ETAFIER . RSN A A, EEwes B
7€ B (user-defined function). 3% 1] ARG & 4 EIR S8 B4, (Taz s O T AR PR RS . SE2o
PN OER e

>>> fib

<function fib at 10042ed0>
>>> f = fib

>>> £(100)

0112 358 13 21 34 55 89

IR AR B ERRE S, IRATREARIR R £1b 2fEKX, M2 MFT (procedure), HIEIEEIES b (H. #EF
b BIRE— R > — (] return BRIAS, BN —AEE R EEE. SR ERE None (R —AER
M) o TEE SRS BB None B, MWW AEHHUR. MR A print () REFE:

>>> fib (0)
>>> print (£ib(0))
None

WA R 2 R A list TR R EEHE, ShRES:

>>> def fib2 (n): # return Fibonaccli series up to n
"""Return a list containing the Fibonacci series up to n."""
result = []

a, b =20, 1

while a < n:
result.append (a) # see below
a, b = b, atb

return result

>>> £100 = £ib2(100) # call it
>>> £100 # write the result
(o, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

B F—Hor i T — S35 Python H5E:

o return BAREE AT . EHO return RO R IEES ] B 6
None. — (B sCH1 5] 58 th &7 ol f None.

* result.append (a) BIRIIEIY T—18 list %91} result [ method (7 i%). method [E) [ & | —{H
R, A BAIE obj . methodname, HHt ob [EEEY4: (JRA][El—#EHE ), i methodname
Fi% method #04,55, [iZyHIyREF %, 7 1E)5E % K 9 method. A< W ZFAY method

VPR, AR 3keFo] (call by object reference) (VAT REBEN Y. HIE, A POEIZ— AT YICFIRE, BRI KA1 AT Y
PR AR ATk s (BN A List [ERHTTE H )«

26 Chapter 4. AT RREIEH




Python Tutorial, $(F] 3.12.4

A PABEA —BR 1K) 44 61 S i Python Y9G . (MR DAREH class (JEE]) w3 H S 24HAER method,
WClass (#a[E]) ) #iBildY append () method TEFEAE list ¥LFH; B ELERZ list (AR INA— 1Y 7T
%, B TR result = result + [a], (HEARZE,

8 EATHRANTEE
S SRR BT 107 | B (argument) BCRHRATBEAY . 43 SRR AT DAL A O T L

4.8.1 HESI8{E
(Bl e 2 {65 | g s R AR AR M s eRsdar A%, T DA o iy /0 5 | BOVF i sz ek = -

def ask_ok (prompt, retries=4, reminder='Please try again!'):
while True:

reply = input (prompt)

if reply in {'y', '
return True

if reply in {'n’',
return False

retries = retries - 1

if retries < 0:
raise ValueError ('invalid user response')

ye', 'yes'}:

no', 'nop', 'nope'}:

print (reminder)

% PR AT DA DA #80  Lpingny -
o NG| 8. ask_ok('Do you really want to quit?')
o T —HEEES | #: ask_ok ('OK to overwrite the file?', 2)

e 4 F BT A 5] #: ask_ok ('OK to overwrite the file?', 2, 'Come on, only yes or
no!'")

BEBIR A T B in, FRERURS o A & R E -
HRAEEAERAUERE T, A & BRI ARE, Bred:

=5

def f(arg=i):
print (arg)

i=26
£()
A EH S S

FRE: FBUE I ORME—IR . WTRAEE AT F, B0 list. dictionary (M) slF 2 SHEIE HIRF,
ARFEIR&R . B, MFZJCE"&QEH?HLIM@?%\?%%ﬁéﬁ%l%l

def f(a, L=[]):
L.append (a)
return L

print (£(1))
(BHET—5)

48. ATRERTH 27



Python Tutorial, £(F] 3.12.4

print (£(2))
print (£(3))

(M L—H)

AF G

[1]
(1, 2]
(1, 2, 3]

BRANAEAEAR A I 2 T 3L T FE AR, AT 7 s 5 e X

def f (a, L=None):
if L is None:
L =11
L.append(a)
return L

4.8.2 FHRFSIH

PR AT DA Bl 48 5 51 8, DA kwarg=value HIEAIEN] . BEEIRE), DA

def parrot (voltage, state='a stiff', action='voom', type='Norwegian Blue'):

print ("--

print ("if you put",

print ("-- Lovely plumage,
print ("-- It's", state,

" This parrot wouldn't", action, end=' ")
voltage, "volts through it.")
the", type)

n[n)

ez — ML EE | # (voltage) FI = RIS [ # (state, action, Fil type). #%pRT H FHME—T=

Eny

parrot (1000)
parrot (voltage=1000)
parrot (voltage=1000000,

action="VOOOOOM")

parrot (action="'VOOOOOM', voltage=1000000)

parrot('a million', 'bereft of life', 'jump')

parrot ('a thousand', state='pushing up the daisies')

positional argument
keyword argument
keyword arguments
keyword arguments
positional arguments
positional, 1 keyword

S
R W NN R R

(H DA b 5 AR e

parrot ()

parrot (voltage=5.0, 'dead')

parrot (110, voltage=220)

parrot (actor="'John Cleese')

H R HH W

required argument missing

non-keyword argument after a keyword argument
duplicate value for the same argument

unknown keyword argument

PR UL IRF , Bl S 75 | 8 (keyword argument) WAZHAEAV 5 | ¥ (positional argument) #&Z i . Fr A {H0E 1) BH 3 75|
YR L ZEIC L — M8 AT e 32 15 | 90 (actor AJg parrot eRAYARLS B, 1Ml B&E T 5 | B I E A
R WHAASELEG |, (parrot (voltage=1000) WARL). —MH5IHAT U, Tt

— ] AT 0t % ) T A ) 0811

>>> def function(a):
pass

>>> function (0, a=0)

Traceback (most recent call last):

RT3
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(R E—1)
File "<stdin>", line 1, in <module>
TypeError: function() got multiple values for argument 'a'

Bk 2H(E **name BN, B0 dictionary (78, FEF typesmapping) , % #HAE FG Al
HETE RS HOAINY B 753, **name A[PABE *name 28 (F—/NEiN#H) AAFH, *name BEIL—
fEluple, 7% tuple 35— BB HOASMYN B # (*name MHEMBAE **name HiTH ). FIU, HFHRMEFREHK
AR

def cheeseshop(kind, *arguments, **keywords):
print ("-- Do you have any", kind, "?")
print ("-- I'm sorry, we're all out of", kind)
for arg in arguments:
print (arg)
print ("-" * 40)
for kw in keywords:
print (kw, ":", keywords[kw])

BT AR AR e -

cheeseshop ("Limburger", "It's very runny, sir.",
"It's really very, VERY runny, sir.",
shopkeeper="Michael Palin",
client="John Cleese",
sketch="Cheese Shop Sketch")

o A R AT

—— Do you have any Limburger ?

-—— I'm sorry, we're all out of Limburger
It's very runny, sir.

It's really very, VERY runny, sir.
shopkeeper : Michael Palin

client : John Cleese

sketch : Cheese Shop Sketch

TR, DRSS | O I e o R b PR MR e R — B

4.8.3 B8

TEFSEGIE, 5 BRE LA o W st DA BH 91 5 (% 2 Python pRiaX. [E) 7 ARSHY Tl vk BesdchiE, IR | oty
EIT AR AN, ik, PASEATERERAER, W MESIHE %08, B BT, EEkH
T HIE

R FUE ST REANDA T HEK:

def f (posl, pos2, /, pos_or_kwd, *, kwdl, kwd2):

| Positional or keyword
| - Keyword only
—-— Positional only

/R xR EERREN . BTN, R RIS [ R A R A S OSBRI
(R B . B 2 St TR 44 2 8 (named parameters).,
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{i E5\ 35| 8 (Positional-or-Keyword Arguments)

AR FGEFR PRGN /R~ Wy, 51T DASR (o7 5 o B R A A bR 5

{EPR{IE 28y (Positional-Only Parameters)
IR PR — LA, R 2T DM ENE R B . A2 HENERE By, EPIETRESZ, HiEts
"

WORRE N B 7Lk . (ERROLE S B AE / (RHE) 2. / FIRTE@EE T4 B RS 2 U H A
e IR mEACEFPE 7, HIFORE AT EERR AL B2

/ BRI S BT AR AL B S M 42 F S AE IR M 42 5 28
ZEIR#E> 5|2 (Keyword-Only Arguments)

YHE S WARRIEE IR M 485, RIS MO AR 55 | SR, WAZRTES | 3R B — A TR M 42 5 2 Wl
i/l S

R E B
A A e SR, TR /M - RUER:

>>> def standard_arg(arg) :
print (arg)

>>> def pos_only_arg(arg, /):
print (arg)

>>> def kwd_only_arg(*, arg):
print (arg)

>>> def combined_example (pos_only, /, standard, *, kwd_only):
print (pos_only, standard, kwd_only)

S E S standard_arg @EMBATHENX, HIF X EGEATBRE], 7T PASR (Ll B o 5 e
IR €

>>> standard_arg(2)
2

>>> standard_arg (arg=2)
2

% MRpE pos_only_arg WREFRTA /, KBLEERRE 7 E 28

>>> pos_only_arg (1)
1

>>> pos_only_arg (arg=1)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: pos_only_arg() got some positional-only arguments passed as keyword.
—arguments: 'arg'

B=f PR3 kwd_only_args WK EFETER ~ FUHEIR #7515
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>>> kwd_only_arg(3)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: kwd_only_arg() takes 0 positional arguments but 1 was given

>>> kwd_only_arg(arg=3)
3

AR e AAE R — ek e SR, fH T A=Ay

>>> combined_example (1, 2, 3)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: combined_example () takes 2 positional arguments but 3 were given

>>> combined_example (1, 2, kwd_only=3)
12 3

>>> combined_example (1, standard=2, kwd_only=3)
12 3

>>> combined_example (pos_only=1, standard=2, kwd_only=3)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: combined_example () got some positional-only arguments passed as keyword.
—arguments: 'pos_only'

W%, iHEEMEAERE, WER **kwds [ name jSEH#, 7 REELN 5|8 name [E1AE[ENEfE%

def foo (name, **kwds) :
return 'name' in kwds

PN R% e sOR T RENE True, WEBET 'nane' JKid@METERE— M2 8. Fl:

>>> foo(l, **{'name': 2})
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: foo() got multiple values for argument 'name'
>>>

(R /7 (BERROZES M) 1%, MATAT . eRaUESRE AT nane WIEALETI M, M 'name " HLA]AH{ER] #E
el CRibl X

>>> def foo(name, /, **kwds):
return 'name' in kwds

>>> foo(l, **{'name': 21})
True

[EVAyRRIE], ERRALE 2 WA A AT ATE **kwds T, MIAEEBSE.
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E1EA
A P ) ) R 8 2 AT DA P 8 R 56

[def f (posl, pos2, /, pos_or_kwd, *, kwdl, kwd2):

(EJHA -

o WSRORAGEAE T E R S MAR, RAERGE . E WA E RS R, ARG
BRI RSB, B[] e e (0 B 2 A R B e e, SE R AR

s W2UAWAEFE, HVRER LA ] e U R S BRSO RN B 3 RS | S L i
DR, (R B

o HA AR (APD, SEJERRGIE, PART 1A S M RS SURs i A APT i BT P T

4.8.4 {EE5|81%5]3 (Arbitrary Argument Lists)

A%, A ABAE B, e RUE s g P EE, n] AGE AL S p0 5 | 3. 5 L5 [ Sea gt 25—
tuple 1 (Rf L Tuples 4o /57| (Sequences)) . TERT MRS B2 1T, WTHEA ZW 22 (L@ 5 | #e:

def write_multiple_items(file, separator, *args):
file.write (separator.join (args))

EH, G2 variadic (W) TIWCE W BAE 2 WE KA BAS R, G HRE M RT ATE TR BRI AR R R
AT AR BHEAS. NBE *args S2EARTIEM S HA 02 TERMET ] 518, BT HAEEER
BT, MARE ARG [

>>> def concat (*args, sep="/"):
return sep.join (args)

>>> concat ("earth", "mars", "venus")
'earth/mars/venus'

>>> concat ("earth", "mars", "venus", sep=".")
'earth.mars.venus'

4.8.5 FfES| 815K (Unpacking Argument Lists)

9 | P A s o ople (), (FLED TR 22— A B AT TS P,
EELRE A . Bihn, [EE range () BRESRABARY start Fl stop B8, WS 285 | BN 24 BAny , A2
FERFIY R R, )+ SO 5 | S A list 5 tuple R AR

>>> list (range (3, 6)) # normal call with separate arguments

[3, 4, 5]

>>> args = [3, 6]

>>> list (range (*args)) # call with arguments unpacked from a 1ist
[3, 4, 5]

[ bicHlL, dictionary (dlt) WTRAM ** 3T M0 B o 55 |

>>> def parrot (voltage, state='a stiff', action='voom') :

print ("-— This parrot wouldn't", action, end=' ')
print ("if you put", voltage, "volts through it.", end=' ')
print ("E's", state, "!")

BT 1)
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(R E—1)
>>> d = {"voltage": "four million", "state": "bleedin' demised", "action": "VOOM"}
>>> parrot (**d)
—— This parrot wouldn't VOOM if you put four million volts through it. E's bleedin'.
—demised !

4.8.6 Lambda &5

lambda B8 7 RS/ K. lambda a, b: a+b paGR[EIHIHS I #AH1. Lambda pgzXal ]
FAEAT 7 R A PF Ty FEfk b, EMEeE et —EHA, sk b, et — U
FEMIFEAHBE (syntactic sugar), BLELIRpRESE— K, lambda b (nT DARE (5 B A1 R 5 | S8 3

>>> def make_incrementor (n) :
return lambda x: x + n

>>> f = make_incrementor (42)
>>> £ (0)

42

>>> f (1)

43

LT 571 Tambda JETSCRME T —{E G50, 53 A TR R RN eR R A

>>> pairs = [(1, 'one'), (2, 'two'), (3, 'three'), (4, 'four')]
>>> pairs.sort (key=lambda pair: pair[1l])

>>> pairs

[(4, 'four'), (1, 'one'), (3, 'three'), (2, 'two')]

4.8.7 [FBA3C {455 (Documentation Strings)

AR 2 B R B Se e [E A A X i 1

S —ATHR e — B B R e 1 F 2 S . (EVORFGAEIER, AN M (B et AR 0 1 1) 4 Rl 24 (T
ﬁ%gﬁ%ﬂ%%ﬂ*ﬁﬁﬁ% (B ARR% 44 R R 2 — i e AOE R B ) o 8 — AT ME AR B 5+ B BRI,
[/\J\ H %}bmﬂ%o

SCUFFEREIS AT, 58 T ATIEE S AT, FERLSE BRI S B AR B . R RAT TS — R EE
TR B PERREIY G R AE

Python 7% (parser) /N 24k Python AT A3 (¥ AiHE, PRI, MRIREIN] SO TR REYE D ZERF 25 BR A HE
EFRAERLE A MG FEFE SR — AT S — MR AT EDE TR AT S R R AR CRREFSE
— AR HE, PRI o S 3 ) R | SR AR, AR e p SO EARN IS, SR/1%, TR AT
PRI [ AT onghik. MELB kgt R TR, HAEMBT, &
SEATIO A TRET S S I OCAMER R . JERH tab BR (EREEZHE), BRI ZE Ao 2SS .

R 2 AT EI R A — A A 151 -

>>> def my_function():
"""Do nothing, but document it.

No, really, it doesn't do anything.
mrrn

pass

(€ & )]
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HEHEE—5)
>>> print (my_function.__doc_ )
Do nothing, but document it.

No, really, it doesn't do anything.

4.8.8 FH[F/38 (Function Annotations)

@ﬁ*%%;%f%ﬁ%ﬁ‘ﬁﬂ (metadata) &, A6 R AREE (F 2 &5GE R PEP 3107
F1 PEP 484),

[EJ#£ DA dictionary (F°81t) MYEAFAACERAN __annotations _ BIET, HA G528 AR H AL
5r. SWERERE ST R IES WA R — 8 B 58, B SRR MRS — S TR R A . TR
SEFTARTES MR def HOAXG R IRPH, H—MW —> S —EE . AN EsIER T —
LG | B, — (SRS 8, DA [l A

>>> def f(ham: str, eggs: str = 'eggs') -> str:
print ("Annotations:", f.__annotations_ )
print ("Arguments:", ham, eggs)
return ham + ' and ' + eggs

>>> f('spam')

Annotations: {'ham': <class 'str'>, 'return': <class 'str'>, 'eggs': <class 'str'>}
Arguments: spam eggs

'spam and eggs'

4.9 RiZ=dh: =B A (Coding Style)

BUTEARRII SR 4= . SEEAY Python F25X, J2FR I — T 4R A X T o K UEH S REAAIA A B BE
EE (SUERHEE, s Xfe), A Lk AR R AR N R R AR A K i
e (AR, T8 R A R U A AR T B

#j7% Python, KL BN HEHIENE PEP 8 k4R E; EMATH M AR TRIHE OEH . 458 Python
PR AR AL R R EER R L

o JH 4 kAR, A tab .

4 fZAR R MAHE (BRFERRIETRIE) FIRAHE (RHIH) ZMAIT LI 5. Tab @ e miREL,
I E .

 [Ef7, A7 79 5T,
(EVF T RE AR08 P/ N 23 0 60 P 25 7 (BB, o W] AR BN 2 L [EHEBR S 2 (AR AR 22
« AT BRI class (SHE)), K bR xRS R U o
o QERFTRA, SEER A 1T
o (i HERAT R
o EEFEIE . ESETINEA, (AREEBEBEREEM: a = £(1, 2) + g(3, 4).

* Class IR a2 BeaCE— 3G %1801, 4 class ] UpperCamelCase (BElgUK/NET ), finsd szt
B method [} lowercase_with_underscores (/NEMJEE]) . JkigEH self YEE] method 5—{#5]
ke (B class #ll method, #E R4 A class) .
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o ARETERE T H R BRI, ANE LM AAS. Python Tk UTF-8 s 2%l ASCI, it
AT PABE A& RE S

o [ERRHL, EORIERE S O R e e A S Y T BB BT HA, SR B 44 6T ASCIL 2 C.

)
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CHAPTER D

RS

A B SR AR N SR E AR R SR P AN L, (L EUI A — SRR [ e i ik -«

51 E—LTHE List (831)

List (H271)) Effgpiiing, RAEZHENTE. Tiks) 7T B list #7151 method:
list.append (x)

AR I H ) list (1 . %R allen(a) 1 = [x].
list.extend (iterable)

# iterable (A[EMCHI1E) 33 List (R . ZE[RY allen(a) 1] = iterable,
list.insert (i, x)

A IE H A list PASE MOS8 — 5 | BEHE AR AT TR MRS ME, FTbl a.insert (0, x)
Erif AKE list 5/, T a.insert (len(a), x) AFER a.append (x) .

list.remove (x)
IK,% list 1565 —R{E S5 x T E . 47 list HEELTRE A &% valueError,
list .pop([i])
ol list e L EAIHE , EREE. WREEHENE, a.pop () MEBER list fi&iyEH ER
e, #7 liste 2 e R MBI #E , H@5]% IndexError Bk,
list.clear ()
[EIf List T A IEH o BHEFR del al:].
list.index (x[, start[, end] ] )
[ B Tist o 55— (EMEL S5 x IITE H 2 R 5 ME (BRI RS ]). £ list i IHH , W valueError

22

SR

519 start 71 end W) EFEIRAE slice FRIEAAIA], 18 S A9BVEROE IR 5 [ BIRETE list FRPER) T 751
HEFERIE, ERD ELME st i BITHBRIAS, AR sart BIIRH. .
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list.count (x)
[ 4 x 7E list o Br H B A U0
list.sort (* key=None, reverse=False)
4 list I EHEY . (RIS 1 BORIEF TR EULIHEY , #52% sorted () FR4MIARTE)
list.reverse ()
1% Tist v 4 T H HilAR NP B 2R o
list.copy ()
5] — 1 EEE)E) (shallow copy) I list, Z&[E]jA al:].
PAR 2 — i 772 list Y07 m il 1

>>> fruits = ['orange', 'apple', 'pear', 'banana', 'kiwi', 'apple', 'banana']
>>> fruits.count ('apple')

2

>>> fruits.count ('tangerine')

0

>>> fruits.index ('banana')

3

>>> fruits.index ('banana', 4) # Find next banana starting at position 4

6

>>> fruits.reverse ()

>>> fruits

['banana', 'apple', 'kiwi', 'banana', 'pear', 'apple', 'orange']

>>> fruits.append('grape')

>>> fruits

['"banana', 'apple', 'kiwi', 'banana', 'pear', 'apple', 'orange', 'grape']
>>> fruits.sort ()

>>> fruits

["apple', 'apple', 'banana', 'banana', 'grape', 'kiwi', 'orange', 'pear']
>>> fruits.pop ()

'pear’

ROl eyt s] L 3k, B2 insert. remove B & sort, [FIEAGEIH IMEM, gL, Al ETE
%Al None'. g2l it Python H T R4 kLGS HEMY RERTEH .

7 AMEI] REME B, e T A G DARGHER B L. B4, [None, 'hello', 10] MEAWHEF,
(EVRE SO AR B LU, T None ANRBBH A L. A L B ARG Bl i e I K/ NIET
B, 3+43 < 5+773 e RN LI

5.1.1 4% List {g[F) Stack (i#[F]) {EH

List i #2077 SE G € AE 7l BT DU AR AR stack (HEE]) . Stack [El—{RESF SR f2 A TCR IR sR ] (4%
HESEH, last-in, first-out”) BLRIMEORHEE . ARAT AU 57k append O M — 8 5E H G HEER TEE . 1m0
M7 pop () HAKERTMEZBUSHEER FImIEE . S0 -

>>> stack = [3, 4, 5]
>>> stack.append (6)
>>> stack.append(7)
>>> stack

[3, 4, 5, 6, 7]

>>> stack.pop ()

5

(BERET—H)
U HAth 55 5 AT AR S AR 0, S AR method AARIHE, B4 d->insert ("a") ->remove ("b") —>sort () ;.
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HEHEE—5)
>>> stack
[3, 4, 5, 6]
>>> stack.pop ()

>>> stack.pop ()

>>> stack
[3, 4]

5.1.2 ¥ List {£[E] Queue ([F)31]) {#FH

AR AT DA list B AE queve ([E151) i, BlESEMATCR BB (SEfsEH, first-in, first-out”) ¥
RHEEHE. ORI, list 7R R 7 U R R 2E . ] append Hil pop AMMAFIHH R st o, i i
J insert Ml pop AAHAFBL BT TCREANG (B EHACRAH LIS —45) .

R EEF A queue, FEH collections.deque, HAEeHNMAE P HE S Wi s I A . B4

>>> from collections import deque

>>> queue = deque (["Eric", "John", "Michael"])

>>> queue.append ("Terry") # Terry arrives

>>> queue.append ("Graham") # Graham arrives

>>> queue.popleft () # The first to arrive now leaves
'Eric'

>>> queue.popleft () # The second to arrive now leaves
'John'

>>> queue # Remaining queue in order of arrival
deque ([ 'Michael', 'Terry', 'Graham'])

5.1.3 List Comprehensions (34 EE)

List comprehension (H3 515 71855 ) FAR AT LA 3R 04 07 v H L list. 3 BRG] 2 A — {1 7 1) B iterable
(RTEMRAE) , R T 3R A 1 SR 1 5 SR e e RO v list, i i s — M )91, HoAg— 1
TOE B (R E AT o

RO, S M s — | [Py listd:

>>> squares = []
>>> for x in range (10):
squares.append (x**2)

>>> squares
(o, 1, 4, 9, 16, 25, 36, 49, 64, 81]

ERGE R (SER) —EEE x, HAEERBSARRIIAEAE. AT AR BRI -5 R 3 AN 3 AT
{i] side effects (FIVEH ) :

[squares = list (map(lambda x: x**2, range(10)))

i SR A SF Y -

[squares = [x**2 for x in range (10)]

T RS TR 5
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Python Tutorial, £(F] 3.12.4

—# list comprehension (4L, ZAE—¥ 7 IE5E(E], A —1 expression (G#HZEI). —ff for T/h). FiEE
TR LM for B 1f FA]. &R MW list, EEREREN for Ml if TAIREEET, HuimEs
AORMER&E R . BN, E1 list comprehension A4 7 Wi list FRA% ICAHEIR T :

>>> [(x, y) for x in [1,2,3] for y in [3,1,4] if x != y]
[FEL S G AN E, S (28 B30, (20, ) (28, )5 B (381, ), (31, AN

T E LA R

>>> combs = []
>>> for x in [1,2,3]:
for y in [3,1,4]:
if x != y:
combs.append ((x, V))
>>> combs
(L, 3, 1, 4), (2, 3), (2, 1), (2, 4), (3, 1), (3, 4)]

WA for Al if fEiE BRI E T 2 Al [ .
2 expression s —1 tuple (BIAN_ETEHI 7 (x, v) ), EMAMN EHER:

>>> vec = [-4, -2, 0, 2, 4]
>>> # create a new list with the values doubled
>>> [x*2 for x in vec]
[-8, -4, 0, 4, 8]
>>> # filter the list to exclude negative numbers
>>> [x for x in vec if x >= 0]
[0, 2, 4]
>>> # apply a function to all the elements
>>> [abs(x) for x in vec]
[4, 2, 0, 2, 4]
>>> # call a method on each element
>>> freshfruit = [' Dbanana', ' loganberry ', 'passion fruit "]
>>> [weapon.strip() for weapon in freshfruit]
['"banana', 'loganberry', 'passion fruit']
>>> # create a list of 2-tuples like (number, square)
>>> [(x, x**2) for x in range (6) ]
[, 0), (1, 1), (2, 4), (3, 9), (4, 16), (5, 25)]
>>> # the tuple must be parenthesized, otherwise an error is raised
>>> [x, x**2 for x in range (6)]

File "<stdin>", line 1

[x, x**2 for x in range(6)]

SyntaxError: did you forget parentheses around the comprehension target?
>>> # flatten a list using a listcomp with two 'for'
>>> vec = [[1,2,3], [4,5,6], [7,8,9]]
>>> [num for elem in vec for num in elem]
[1, 2, 3, 4, 5, 6, 7, 8, 9]

List comprehensions A A&7 [E14 ) expression F1EL4k ) R =X -

>>> from math import pi
>>> [str(round(pi, i)) for i in range(l, 6)]
['3.1', '3.14', '3.142', '3.1416', '3.14159']
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5.1.4 EiXfY List Comprehensions

1£ list comprehesion H BHIE[Y) expression 7] DA 2 AR FE 21 expression, FI3EFH-E—{# list comprehension,
H RPN Fom 3x4 JHEEAGHIG], T st (75 3 42 E(E 4 19 List :

>>> matrix = [
(1, 2, 3, 41,
[5, 6, 7, 81,
[9, 10, 11, 121,
]

DAY list comprehesion i 646 IRy 178251 1 e -

>>> [[row[i] for row in matrix] for i in range (4)]
rry, 5, 91, 12, 6, 101, (3, 7, 111, (4, 8, 12]]

iR F AN E—E AR, R list comprehension @RI for BENEHORME, FrLAE WG] T4 :

>>> transposed = []
>>> for i in range(4):
transposed.append([row[i] for row in matrix])

>>> transposed
tey, 5, 91, 12, e, 101, (3, 7, 111, [4, 8, 12]]

111 & AE — B ) -

>>> transposed = []
>>> for i in range(4):
# the following 3 lines implement the nested listcomp
transposed_row = []
for row in matrix:
transposed_row.append(row[i])
transposed.append (transposed_row)

>>> transposed
tey, 5, 91, 12, 6, 101, (3, 7, 111, [4, 8, 12]]

TEEBSE T b, Fe i B K =X (built-in functions) 17 A~ 42 EVE 9 AR 48 i Bk 2. FE s A6 1,
] zip () R EIEFAREE:

>>> list (zip (*matrix))
[, 5, 9, (2, 6, 10), (3, 7, 11), (4, 8, 12)]

BN B Z M, 2% %8 & (Unpacking Argument Lists)

5.1. &—#%TH#E List ($71) a1
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5.2 del FAX

B n] AFE B R 5 A (EAREIR list HPigIEE : del PR . &M pop () method o] —fH (A [] ,
del BRIAZTT LA AIEIRS: list vy i Bl i 25 B List (FRAM 2w i FadR— 18 23 1 Tist A5 AREIRR 1 Bk
SERGE ) . Pl

>>> a = [-1, 1, 66.25, 333, 333, 1234.5]
>>> del al[0]
>>> a

[1, 66.25, 333, 333, 1234.5]
>>> del af[2:4]

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

[]

del tA] DA A 5 2 1 5 8 -

[>>> del a J

Elg2 %, ¥ a M2 B aEmsss (2078 —ME XWIRIREIC 2 0) « A% 1EF 2 2 B
del fHAt

5.3 Tuples F1F%1 (Sequences)

A 2 list 17 (string) A 7 Z IR MRAE, B2R5 34 (indexing) AR A ##4E (slicing) . b {52 771
EORBI AW E G T (F52 % typesseq) o H1jiA Python Je B FFAHE REHINRET , AR AR & A HALK )P
FUERHERIINA . BEE AR T — [EE S ORI muple.

— 1 tuple 5 by (ERE Fh I BE 1 R AL A, i -

>>> t = 12345, 54321, 'hello!'
>>> t[0]

12345

>>> t

(12345, 54321, 'hello!"')

>>> # Tuples may be nested:

. u=+¢t, (1, 2, 3, 4, 5)
>>> u
((12345, 54321, 'hello!'), (1, 2, 3, 4, 5))
>>> # Tuples are immutable:

. £t[0] = 88888
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: 'tuple' object does not support item assignment
>>> # but they can contain mutable objects:

. v= ([, 2, 31, [3, 2, 11)
>>> v
(ry, 2, 31, I3, 2, 1])

WMEFAE N6, PO AY wple B2 AR, ABLELIRAY tuple 4 BERLIEERY EL# (interpret); flLwI LA
e AR SR A B M A, MESR R SR B B R A By (B AN tuple 2 —{RCK
E S —T4) ) o FRIRIR VU4 wple P MEEIEH AT, (R ARSI A T80 (B Tist) 1
tuple
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#ESX tuple Al list B AL ACAR AL, (H A0 3 FHAE A [A) ) RS B AR TR H 9 . tuple Zimmutable (A5
W AR TR FS, BT hIF# (unpacking) (752 % A% E) mK%&5| (indexing) AFHL (Bi& 7
f#lH namedtuples [R5 H B 1 (attribute) HAFHL) o List @mutable (R]521Y), HIooZFlE 2R H
AL R [EFC AR List ZRAFHL .

— AR EI R, B S A 0 fHE | EIEH Y wple: vk b @B Lear B L. 250 tuple
i — BRGNS —HEH Y tuple K& — (A fEDIN_E—ELEZ MG NS SEIE— M —rfE e
AL . B, EARCE. filn:

>>> empty = ()

>>> singleton = 'hello', # <—-— note trailing comma
>>> len (empty)

0

>>> len(singleton)

1

>>> singleton

('"hello',)

BiiAst = 12345, 54321, 'hello!' 2 —1@ wple packing W51 : 12345, 54321 f 'hello!"' —
EWOIOE wple [, S AH#EEEHR AT DA

[>>> X, Y, 2 = ¢

i IR R AT E)F 5 Ir i (sequence unpacking) , WI3E FIYEALATALAE S5 5540 8 T4 . TP oI AR 2R S5 9% 40
I S O R L JH B R AR P A PR TR MR AR ] . TR, ZEEEIRAEH 2 tuple packing I SIHF#H)
HAMme .

5.4 £ 4 (Sets)

Python #1403 7 —MEMTE ser (5afy) HYRRPIAL, —fi set @—AM)7 HEGEE TR, EARHH I
A TR BT B EEDTR . Set WSR2k ZEMERFEUEEH

KIEHEE set () VAR TT DA KT set. YER: BEN 25 set, WRMEM set () MIAZ {}; BH
@ H 25K dictionary, —FEFRAREAE T —Hi S A0 GBI

i (i —— 1 5 L ) 38 -

>>> basket = {'apple', 'orange', 'apple', 'pear', 'orange', 'banana'}

>>> print (basket) # show that duplicates have been removed
{'orange', 'banana', 'pear', 'apple'}

>>> 'orange' in basket # fast membership testing

True

>>> 'crabgrass' in basket

False

>>> # Demonstrate set operations on unique letters from two words

>>> a = set ('abracadabra')

>>> b = set('alacazam')

>>> a # unique letters in a

{'a', 'r', 'b', 'c', 'd'}

>>> a - b # letters in a but not in b
{'r', 'd', 'b'}

>> a | b # letters in a or b or both
{'a', 'c¢', 'r', '4d', 'b', 'm', 'z', '1'}

>>> a & b # letters in both a and b

BT 1)
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EHE—5)
{Val’ Vcl}
>>> a ~ b # letters in a or b but not both
{lrl, le, lbl, lmV, 'Z', lll}

Fllist comprehensions 5., WA set comprehensions (£EE45E1EE):

>>> a = {x for x in 'abracadabra' if x not in 'abc'}
>>> a
{lrl, ldl}

5.5 =z (Dictionary)

N1 ¥ FI i) Python [Flzd g RHEALE] dicrionary (7527 typesmapping) . Dictionary 75 i R (E) [ B o b i |
(associative memories) 5Y [ [ ¥4 [#i%1) | (associative arrays). A7 412 o — 1/ #6 & E i S5 /E& 5], dictionary
JEH 4 (key) RE RG], HEATDLSATATA R REHAL; FHRASTAR AT DA TESE . Tuple W0 7] DAHTESE, 4R
M R & B uple; 71 tuple B #E2ak S AR PI0F, BN REE VR, RV
{5 Y List RS, R List W] DAKE &5 | 457k (index assignment), ] 757 (slice assignment) 5 21 append ()
il extend () % method &I .

S dictionary 5 i1 7 BB B AR 2 — 414214 Y (key: value pair) [ set, FHirdaE [7]—1# dictionary [El. /8
BT, SR YE T S B 2511 dictionary: {}. 65— ER 3 P84 FE I S ) B A HE SR
PRI AR A - S SR 3 o 3 (R RR AR A L s IR P A X

Dictionary == % ) 45 VEEVEE ph $8 S 17— 08 (L () L W3 ph o S 2R U % (. W mT DAGE ) ded SRIEJS: S 35
SR FRA 0 A S AR AT, RZ S T S R I S g TR . (R AN AAE () SR AR HE 1 87 305 I R

¥t dictionary i ff] 1ist (d) G755 6 &% F T sy list, HHESIE P ERERA RO IEF . AR ZHE
J¥, BMfH sorted (d) fREFEPAT). WRARRER 2 S CARE R FHp, nI B in,

i e il — 1 dictionary ) SEAE {51 -

>>> tel = {'jack': 4098, 'sape': 4139}

>>> tel['guido'] = 4127

>>> tel

{'jack': 4098, 'sape': 4139, 'guido': 4127}
>>> tel['jack']

4098

>>> del tel['sape']
>>> tel['irv'] = 4127
>>> tel

{"jack': 4098, 'guido': 4127, 'irv': 4127}
>>> list (tel)

["jack', 'guido', 'irv']

>>> sorted(tel)

['guido', 'irv', 'jack']

>>> 'guido' in tel

True

>>> 'jack' not in tel

False

PR dict () W EH2E A —ER SR 37 41 R ST dictionary :

>>> dict ([ ('sape', 4139), ('guido', 4127), ('jack', 4098)1])
{'sape': 4139, 'guido': 4127, 'jack': 4098}
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IAb, dict comprehensions 8 W] DAIZ AT 2 g BELE At 38 2 2 S 8 ST, dictionary ¢

>>> {x: x**2 for x in (2, 4, 6)}
{2: 4, 4: 16, 6: 36}

W O B TR R, B B BT | 3 (keyword arguments) A7 R @ e (Vi -

>>> dict (sape=4139, guido=4127, jack=4098)
{'sape': 4139, 'guido': 4127, 'jack': 4098}

5.6 [F/E#I3

¥} dictionary fEEIREIRE , 4 DA K H BB E T DARE R BT items () method 2fC[r] SIS

>>> knights = {'gallahad': 'the pure', 'robin': 'the brave'}
>>> for k, v in knights.items () :
print (k, wv)

gallahad the pure
robin the brave

B HEEIERE, (7ERT | L EENE T AFER M enumerate () R[] REEUS :

>>> for i, v in enumerate(['tic', 'tac', 'toe']):
print (i, wv)

0 tic

1 tac

2 toe

IR A DA_L R PR, AT AR H ARG 0 A zip () iR

>>> questions = ['name', 'quest', 'favorite color']
>>> answers = ['lancelot', 'the holy grail', 'blue']
>>> for g, a in zip(questions, answers):
print ('What is your {0}? It is {1}.'.format(qg, a))

What is your name? It is lancelot.
What is your quest? It is the holy grail.
What is your favorite color? It is blue.

SR AIE R EIRE , e IR E S, R reversed () Kk

>>> for i in reversed(range(l, 10, 2)):
print (1)

P w oo J w0 -

ZOAEIRE S EHET , B sorted () B33 — BT ASHE Ty list , (ER Gk A 7571 -

5.6. [FIE#%I5
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>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange', 'banana']
>>> for 1 in sorted (basket):
print (i)
apple
apple
banana
orange
orange
pear

HIFEHIEH set () A RBEEICER. ¥FHEH sorted ) ML set O, HIEHEAHFENIFEEITCER
B (T o 1L v -

>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange', 'banana']
>>> for f in sorted(set (basket)):
print (f)
apple
banana
orange
pear

A7 RF A AR DA A s ) — {1 list, (ELR, SE s — (B Y Nist €7 S B H 224

>>> import math
>>> raw_data = [56.2, float('NaN'), 51.7, 55.3, 52.5, float('NaN'), 47.8]
>>> filtered_data = []
>>> for value in raw_data:
if not math.isnan (value) :
filtered_data.append(value)

>>> filtered_data
[56.2, 51.7, 55.3, 52.5, 47.8]

EANT BREH (Condition)

fEAE while FI if BOAHERIE AT A EARATIESE 1, A e A HUGE S 1 (comparisons) .

HBGESR T in Ml not in MIFMEUE SR, fEAS MR e (BORFAE). 5 1 is Ml is
not HEHI Y F2 A B e MR B F. B HORGE S 19 18 5 BERT A [R] BB AR ST

FUBGH SR W DA A8, B, a < b == c HLRTENR a 2/NR b Ml b ZEER c.

F B B AT DA ST AMGESE T and Fl or, H—H HBGERMEE R (BT HAbAMGER L) WAL not
RKEE. Bl ﬁﬁ?ﬂ’]ﬁf’ﬁﬁ%‘ﬁthtt%@%?nﬁ% Hr, not WECE IR, or MR, Hita
and not B or CZ%[Hj® (A and (not B)) or C., —HN, FEHEATAHREREMEENAE

AMER T and Fl or WHREEIAZ 5. (short-circuit) EE T EiHG [ B A2 B A EATES, B 45 R B
SiRER. fln, FaMmcEEMEBER, Bl A and B and ¢ FEAFAGHATE . HIER LR
B AT AR AR R, 531 1 [ e (E e A2 R A 5

A — ] FCIGE S B A A AR S U S R AR IR A — (S O T RARY . Bl

>>> stringl, string2, string3 = '', 'Trondheim', 'Hammer Dance'
>>> non_null = stringl or string2 or string3

BT 1)
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>>> non_null
'Trondheim’

(M L—H)

JERE, Python 8 C¥EFH A—kk, (EIER A THIRL MM BB R T - =. EHAMOESG T7E C 7

wE R — BRI T == EEE A AT A =.

5.8 FIIFIRMBERRBZLLE

P E W] DA AR A RIS P (i L e o S5 TR LBl 390 e X, (lexicographical) T 1556 HEBg
A& B IRETI IR, AR, [EaTEEE ZoMm, MR F—aE, DAEUE, B3 H A — s e 4
56 USRS A LU WY JEAS B S AR ] 818, J s X Lo e EI AT . R W3 9 B -
IR H AR S, A7 8 sB MDA AR 1 o AR — e 91 o5 — MR 751, Rk J7 51 ([E)
W/ A o 7R B St X 1) Unicode (A5 (code point) A 9 HEF AETI0. AR j&—LeAi [l 741

JRUM A

[N
N
w
IS
Al A A AN A A

= e e
~ 0~ 0~ o~
)

w
I

2, ('aa', 'ab'))

(11
(1,
'Python'
(11
(11
(1.0,
(11

R, A < 30> RICBORN AT e AR, FORYIPHIEA 85 10 BTk B, 1R G B{E s
AU R T MBI, BTRA 0 4508 0.0, 5545, 5 HIl B R dt e #REH — (W TypeError SHRAMAZ

Pt — e R RHET -

[Ef#

5.8. FFIIFIRMEFREZILE
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CHAPTER O

148 (Module)

WAL Python LR PR AZ LRGN, 0l (W) MR E ST e k. I, AHBE L
FRAFEAE, AR AF O T Al SR E 2 A B %y, T HJH R ZoiE . mEate—mE A
(script). WEFAVRIREABEE MR, VR]AEGARZUE E ) BN IS, R oAt ] fEth et —
TRPRZ B A E H AR R i o, (R A S v 20 s s 2 2 B A o e R

[Ey S ikiE—#h, Python 4 —M KA A E S AR P, [EE LR S e, S
FEREENL 4L (module); FAH P RE FEnT AR import B FABKAE SR import 2 £ (main) KA (TEix JEE
WATHIEAS, AR EBBSCUT, P e sta).

AR 4R & Python ERAFR MRS, MEAMSBAXTN L py. AT, BHMAE (EBF

H) S A name_ WYfE. B0, HAREFBUN SCT MRS LE DR P Al — (A4 [E] £ibo . py BYREER,
[EIA R

# Fibonacci numbers module

def fib(n): # write Fibonacci series up to n
a, b=20, 1
while a < n:
print (a, end="' ")
a, b =Db, atb
print ()

def fib2 (n): # return Fibonacci series up to n
result = [
a, b =20,
while a <
result.append(a)
a, b = b, atb
return result

]
1
n:

BIFEEA Python EF#AREI AT 464 import i85 fAA54H :

[>>> import fibo

49
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EER O £ibo HEsen el 4 B EEM A E Hi inamespace W (FENSTE L Python 18 3 (Scope) By 4
M (Namespace)); &R EMA fibo MR . MHIBAATE, 8T AR

>>> fibo.fib (1000)

0112 358 13 21 34 55 89 144 233 377 610 987
>>> fibo.fib2 (100)

(o, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

>>> fibo._ name_

'fibo'

URARAT S RETE G A AR R 2, T DA A E 22 e 0

>>> fib = fibo.fib
>>> fib (500)
0112 358 13 21 34 55 89 144 233 377

1 RANTREH

BEAL W] DAL 2 nT AT I R A s K 3. 18 e BRSO R AMEERS AL M IG 1k, B &7 % — ikt
import I A4 € AT, (AR EARAT, taHirer).

BHEMALER A A CIFLAA 4 25 [ (namespace), WA E]E 3617 06 28 S 0 %A ALK FLAG 25 5% 268 B 438y
FEEWMHH . HG, BALRYVER v DAZERCAL o Ak B, I AN 095 O T 86 F 2 1 A el st i A8 B A 44
FfEro . 95—, WERARENGE B SAEMHE], AR DU E D5 RO AL At s, DAFIS | R — 1

B 7L, modname. itemname,

FE—fEASEAL Al A import JLARCAL . LB A 1mport BRI Ot iBoRE), EAME ) 1k
Fﬂ;fmgil‘iﬁ gml;ﬁl?ﬂ UNHCEAERAL (AEAET R 3CEE class W), B import (AT 4 R
BOMA 75 [H]

i':r‘nport Bk o — M Rk, T DAE G 4 AL AR import FREAL, ELH% import % JEUASAH F i 44 2 ]
o it

>>> from fibo import fib, fib2
>>> fib (500)
01 12 358 13 21 34 55 89 144 233 377

1E import 2 B A FEE A A, HE % R A2 BER e85 A B a4 S m b (i, R0
i fibo RYEFR) -

HLERBEA S —EEIE L, ATRA import LA E FEr) T A 44 R

>>> from fibo import *
>>> fib (500)
0112 358 13 21 34 55 89 144 233 377

JE M E5 Y import BUAH P ETARYAAE, R T EUTEE O) PR A . KZMEET, Python R EH A
KEEMEMEIRE, HEEEE#ESTIIAT 4R AR, [EHREE T IRE A E #EE.

AR, R E N ER AR RS BB R import * (e, PRIEVEE H eSO SR s i RS, H
wo i EARAE BB R h Ei A T R, T A2 .

WERBA A AR I M B as, HI as Z AR M ELEAI B import AALAREAE—E -

VR L, RAUERMWR THEAT] 0 TRRS); e TR R R R SR, R A RN B AR Al 44 25
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>>> import fibo as fib
>>> fib.fib(500)
0112 358 13 21 34 55 89 144 233 377

fE A import 773Ul import fibo FEL L@—Hk, ME—2EENEBAEEM £ib MHBAL.
FERE £ rom Wyt n] DA BRI D7 2O ROR |

>>> from fibo import fib as fibonacci
>>> fibonacci (500)
0112 358 13 21 34 55 89 144 233 377

ol

AR, REEAALE AR E 4T session HE &gl import — k. [NIL, ASRARFEHCTHEAL, AR
EEESEG 8, CRARAAZAEL T HREAL, ATRAMEH importlib. reload (),

BUn: import importlib; importlib.reload(modulename).

6.1.1 IEEHE EEDARBIT

H i AR [E)% 34T Python R IR -

[python fibo.py <arguments> ]

WEE A import $54, AL AR EHEIT, H _name_ BHEE "__main_ ", ]
B A IR DA T R -

if  name == "_ _main_ ":

i
i3
>
B
&
&=
Bt

import sys
fib(int (sys.argv[1]))

PRI DA 22 AR E) At 8] I 1T DAVEEI import (54, PHIEIRINT (parse) fir %41 AR =UH5 H @7 B ALE
[ RS, A aras:

$ python fibo.py 50
0112 358 13 21 34

AR BAAL 24 import (1, HII % BORE U AN S g AT :

>>> import fibo
>>>

(i

‘*%ﬁ%ﬁ%*ﬁ%ﬂ%ﬁtﬁ@%ﬁﬂ%%ﬂﬁ, s R I CRATRIRIE RS, DAEIAR 17 R TR

y

B

J

6.1. FRAT R 51
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6.1.2 EHAEFHRT

Import — 1 4 [F] spam AL, HiEsmE L@ I AL MNEEE4. AL MBI sys.
builtin_module_names % H'. HIRILAH], TR GLEHE B sys.path Ur&h & B &R B2 Hr,
BH—MAE spam.py HAESR . sys.path B2 B FIIRET AL

o B AR RS (AARTE e RS, R E AR ) .

* PYTHONPATH (—iHtAR A1l shell 8 ¥ PATH HFEIEAA R SR 2478 ) -

o BLUZAHIBIMBRE (FIE B & & site-packages BRI, BERH site BALITEM).
T sys-path-init £7 55 22 [ A i .

fi(E]

TE S BT UAS (symlink) PRI R G0, AL I B A YORMIC AL BB W2 15 4 Bt iy [
T2, AL RS 0 ORI R B A

WIRILZ %, Python BETTIARETL sys . path. #77RELAHIFTLE ERHIC Qe i AR DIT, 7EREE
BB 2 il SRR S P A O SR TR BB ORI oA A4 PRI, B
TG REE, TR WER. W2 Rk e UEE S g

6.1.3 [#:E | Python {Ex

() T i e sl AASE 4 179 5 2, Python 4 {8 A5 4H 1) 4 33 WUAC B A7 7F __pycache__ &HRI&RF, [l 4 (E)
module.version.pyc, iE[E version J&&isf & R R AKX LR, HA24HEE & 65 Python /¥4 4
5. N, 7F CPython 3.3 1, spam.py [ 4 i il A~ ¥ 9 & 7£F) _ pycache_ /spam.cpython-33.pyc. I
ir 24 HE U AT DA S [ AN 7] FRUAR 1) S A 4EL R Python (AN [ FUAR [] IRp A7

Python MR SIS RAZ MBS H IV, A sk A Je Tl 0 i o L Eog e . B2 — MR E = BB AlAR. 7
S, AR RABALE LG, IS R ZERE P ESE R A TR n] DALY fi]— e R

Python 7E M F A A PRE (cache). 4G, ‘BE#R FH Sk HAGEAF E B dr S S BRI 45 2R -
S, AAREGIERAL, MRS, SRR () MBSt IR A7 AR
gokbger, [ BARREA A4

— TR

* W] PATE Python 44~ [ {1 /] A 2 8 (switch) -0 8 —00 REVNC Hi st AL i /. BB 28 —o [k
assert (BE) BRIRS, i —o0 [ARFEIfR assert BAA __doc__ Fef. HifitA LEfesUnT RN Lk
ELEER, A ERATE A CEMAHERS, A EEAS . OB BALH opt- £, Hill
N AR A AT BE B o ALY RCR .

© F . pye BER, BARPATEEEEN G R .oy AR ME- U 2 B .
* B compileall I PAETEARHIC i B AL 7 pye
s BEIA, AEESREE, W25 PEP 3147,
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6.2 R4

Python Pl 17— (AR, SRR NEATE S — (0 3c, REE] [Python pisUE2% FE] (L [t
2% FE]). GUBi R dEshEEr; erme—SOR)E ik = 2o ERRE R E A I, HH
WRE THRESCE, SEREMEE R AR (FlnRGEEM) . EBA R AR — AL RRE, MR
EVRIRIET- & . Bln: winreg BALFEMNE Windows i . (EFEREIIEALRE sys, EWHEEAES: Python K
wear . S sys.psl fll sys.ps2 HIACGER L. KR TFICHTFH :

>>> import sys
>>> sys.psl
>>> !

>>> sys.ps2

] ]

>>> sys.psl = 'C> '
C> print ('Yuck!")
Yuck!

C>

FUA B e LB IR, 7 75 2008 F0E W R 32

¥ sys.path B—fFH list, BEEHZSNBAE S, BRWIGEE B 8 PYTHONPATH H1{2
BUR TR EAS , B2 5 PYTHONPATH Ak E R, MEEEATER IR RAT DAFIAEEMERY Llist BRAEAS ohosg s

>>> import sys
>>> sys.path.append('/ufs/guido/lib/python')

6.3 dir() FX

El e dir () HRRHBALE RN ITA A . B RIE R list:

>>> import fibo, sys

>>> dir (fibo)

['_name__ ', 'fib', 'fib2']
>>> dir (sys)

['__breakpointhook__', '__displayhook__', '__doc__', '__excepthook__',

' __interactivehook__ ', '_ _loader_ ', '__name__ ', '_ _package__ ', '_ _spec_ ',
'__stderr_ ', '__stdin__ ', '__stdout__', '_ _unraisablehook_ ',
'_clear_type_cache', '_current_frames', '_debugmallocstats', '_framework',
' _getframe', '_git', '_home', '_xoptions', 'abiflags', 'addaudithook',

'api_version', 'argv', 'audit', 'base_exec_prefix', 'base_prefix',
'breakpointhook', 'builtin_module_names', 'byteorder', 'call_tracing',
'callstats', 'copyright', 'displayhook', 'dont_write_bytecode', 'exc_info',
'excepthook', 'exec_prefix', 'executable', 'exit', 'flags', 'float_info',
'float_repr_style', 'get_asyncgen_hooks', 'get_coroutine_origin_tracking_depth',
'getallocatedblocks', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencodeerrors', 'getfilesystemencoding', 'getprofile',
'getrecursionlimit', 'getrefcount', 'getsizeof', 'getswitchinterval',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',

'intern', 'is_finalizing', 'last_traceback', 'last_type', 'last_value',
'maxsize', 'maxunicode', 'meta_path', 'modules', 'path', 'path_hooks',
'path_importer_cache', 'platform', 'prefix', 'psl', 'ps2', 'pycache_prefix',
'set_asyncgen_hooks', 'set_coroutine_origin_tracking_depth', 'setdlopenflags',
'setprofile', 'setrecursionlimit', 'setswitchinterval', 'settrace', 'stderr',

BT —1)
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EHEE—5)
'stdin', 'stdout', 'thread_info', 'unraisablehook', 'version', 'version_info',
'warnoptions']

[EVE %5180, dir O FHH AT e 54 5

>>> a = [1, 2, 3, 4, 5]

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

['__builtins__', '__name__', 'a', 'fib', 'fibo', 'sys']

AEE, ESIMIrABIR LA S B, RasE.
dir () AEslhEE R RSB A . WRIREESIEM, B #EFMERA builtins [E):

>>> import builtins

>>> dir (builtins)

["ArithmeticError', 'AssertionError', 'AttributeError', 'BaseException',
'BlockingIOError', 'BrokenPipeError', 'BufferError', 'BytesWarning',
'ChildProcessError', 'ConnectionAbortedError', 'ConnectionError',
'ConnectionRefusedError', 'ConnectionResetError', 'DeprecationWarning',
'EOFError', 'Ellipsis', 'EnvironmentError', 'Exception', 'False',
'FileExistsError', 'FileNotFoundError', 'FloatingPointError',
'FutureWarning', 'GeneratorExit', 'IOError', 'ImportError',
'ImportWarning', 'IndentationError', 'IndexError', 'InterruptedError',
'IsADirectoryError', 'KeyError', 'KeyboardInterrupt', 'LookupError',
'MemoryError', 'NameError', 'None', 'NotADirectoryError', 'NotImplemented',
'NotImplementedError', 'OSError', 'OverflowError',
'PendingDeprecationWarning', 'PermissionError', 'ProcessLookupError',
'ReferenceError', 'ResourceWarning', 'RuntimeError', 'RuntimeWarning',
'StopIteration', 'SyntaxError', 'SyntaxWarning', 'SystemError',
'SystemExit', 'TabError', 'TimeoutError', 'True', 'TypeError',
'UnboundLocalError', 'UnicodeDecodeError', 'UnicodeEncodeError',
'UnicodeError', 'UnicodeTranslateError', 'UnicodeWarning', 'UserWarning',
'ValueError', 'Warning', 'ZeroDivisionError', '_', '__build_class__',

' _debug__ ', '__doc__', '__import__', '__name__ ', '_ package__', 'abs',
'all', 'any', 'ascii', 'bin', 'bool', 'bytearray', 'bytes', 'callable',
'chr', 'classmethod', 'compile', 'complex', 'copyright', 'credits',
'delattr', 'dict', 'dir', 'divmod', 'enumerate', 'eval', 'exec',6 'exit',
'filter', 'float', 'format', 'frozenset', 'getattr', 'globals', 'hasattr',
'hash', 'help', 'hex', 'id', 'input', 'int', 'isinstance', 'issubclass',
'iter', 'len', 'license', 'list', 'locals', 'map', 'max', 'memoryview',
'min', 'next', 'object', 'oct', 'open', 'ord', 'pow', 'print', 'property',
'quit', 'range', 'repr', 'reversed', 'round', 'set', 'setattr', 'slice',
'sorted', 'staticmethod', 'str', 'sum', 'super', 'tuple', 'type', 'vars',
'zip']
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6.4 £ (Package)

B [ B LA ] ALK Python By 44 25 IR k. Bldn, BALARE A.B FIREM A
AE By FRA. IEARBTHLA TG, R A 5 08 D B A R A Y Al s o R R, B0 PR
AR, MRS EAENE (B NumPy 5 Pillow) 1R A O HADE PRORAL 2 5 -

MR IR A e — M R A — R P o VR 3 B B AR B4R (TR ]) . IREE U RA R EZ 1A R X
(EHAEMP RIS AT, Bl .wav, .aiff. .au), HIL, TKIEIT%%*%TZF?E’J@I R
%@jﬂ?ﬁ%ﬂﬁlxﬁﬁiﬁﬁﬁ’ﬂ‘%ﬁﬂ%“ IT%&EE% AR A 2 A FAESE (BN, SR e, sghnie]
7. EFH%%%%IJJ « R AT, IR SR — RIS TIE L3 . U R AR
PER] RER LA (U\F“fiﬂ‘%%?% LT R ) -

sound/ Top-level package
__init__.py Initialize the sound package
formats/ Subpackage for file format conversions
__init__ .py

wavread.py
wavwrite.py
aiffread.py
aiffwrite.py
auread.py
auwrite.py

effects/ Subpackage for sound effects
__init__ .py
echo.py
surround.py
reverse.py

filters/ Subpackage for filters
__init___.py
equalizer.py
vocoder.py
karaoke.py

Import E{fkf, Python €8 sys.path ERHIE, FHEAHMTHIE.

HEFPQLAEEA _init_.py H%, A @¥ Pyhon B BN (KRIEA (M namespace package, [El—{fAH2%
HERFEITIRE ) SERE T DARE S —SE AR A @4 (B3 string) BHIE, ﬁﬁ*ﬁ%ﬁ?@ﬂ%tﬂiﬁﬁﬁﬁﬂﬁ
[P E B AR ENEE, _init_ .py WRAHE—ME AR EEWT TR
IR AEA, BEEE _all S, X BERhk.

BRI AT AR EFH import (HERAL, 140

[import sound.effects.echo

BAEA T THi4] sound.effects.echo. 5|HRRAEHTEN 24

[sound.effects.echo.echofilter(input, output, delay=0.7, atten=4) ]

73— import R AT ik

[from sound.effects import echo ]

i B U — R T AR TR echo, [EIHAIMEMRTA W AT DA, B REAIN R 5 8 -
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[echo.echofilter(input, output, delay=0.7, atten=4) ]

A — T Sk B2 import [T T 1Y o = B A B

[from sound.effects.echo import echofilter ]

M, EHIEEA AL echo, HERK echofilter () AT LAB M :

[echofilter(input, output, delay=0.7, atten=4) J

FEYER, i from package import item [, item FJPUREMRTHAL (S TFEM), Al A2EMH
BERMAHE, BEm. cass (FE) sk, import BAX /el B G EL 355 item; {15
1, Berfate 2migl, EEsEA. iR RS item, HJE5[% ImportError fish,

FHRH, (] import item.subitem.subsubitem AR, B Ti&—IHZAL, & JHMLAREN;
g — TN AR BB, (HANBE R AT — T E SR class, pRaCEUEL

6.4.1 EHch import *

HHMERNT from sound.effects import * I, @#/EAEE? BARET, HMTREAEREAT
FEERAS, SWEM PR TEA, EHFEM4i import. & @EBERMIEFH, H. import THI4HY
AR ARG AR, S LRI A E i import —FREAR IR 4 G EE A

ME— R R B EE DR HE RN RS . import BRI A FES: GREMH _init__.py
BRI ERZR—MAE __all__ ) list, #3835 from package import * [EHE, Eil & 224k import
B R B EBCARR:, BAEE T AFTEE R EF I ist. QR EMEEREER A G4 i
(2 FH import *, bt W] BB @ (E) i AN 4% M list, BI2K[E], sound/effects/__init_ .py BN
DL PR

{ all = ["echo", "surround", "reverse"] ]

T

EHERE, from sound.effects import * & import sound.effects B, 1B =(HPHEZ M T
Ao

FHVE R, TALAH T AR & 9k 1 0 38 (locally defined) 1) 4% R JEE . U0, IR ARTE sound/effects/
_init_ .py FEE PP T —{f reverse KR, [ from sound.effects import * HE5| AW
il F4%41 echo Ml surround, {HF% reverse FHA, HEIE# WIKE N reverse R T :

C

_all = [
"echo", # refers to the 'echo.py' file
"surround", # refers to the 'surround.py' file
"reverse", # !l! refers to the 'reverse' function now !!!
1
def reverse(msg: str): # <—— this name shadows the 'reverse.py' submodule
return msg[::-1] # in the case of a 'from sound.effects import *'

ME a1l [FIA#ETE, from sound.effects import * PRI REHE sound.effects Eff
i AL AL T import FIE HI I A 44 25 B HAREE sound.effects B4 P import (W] BE & & 4T
__init__.py HHRIIREAREAAES), A4 import Bl E M AT AR . EES __init__.py 5 (DA
KAGARERR A TR AT 455 EHRAREM 2 5idE import BUAX MR AN EFTHAH. FHE
T RECH

import sound.effects.echo

import sound.effects.surround
from sound.effects import *
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UL, & from. .. import BUAINPHITIE, echo Ml surround BiZ 4 import & Bl K My 45 25 [,
BRAE sound. effects B EERN. (W _all_ AHEREE, SRIEAERL.)

HESR, AT LeRpE AL BT, UREEA import * IRF, RAMCAR I i REORREE BN A A, (AR SN
(production) A HHE T AR ELZ A KB 1.

sifE, ] from package import specific_submodule NEAEMRE! HEE L, ERMEME,
BAF import FRLAL 52 B i TSR AN HAL B 0 ) A AL ] 44

6.4.2 E4(II5| /A

HEMNESHEZM TG (RGP sound B4F), WA [E# (absolute) import |, 7]
HREEMT T4, B0, EAE sound. filters.vocoder #AHT ] sound.effects 1) echo
B4HEE, WPAH from sound.effects import echo.,

PRt A DA from module import name ff) import AT, %2 [FH¥ (relative) import ], 35 2% import {ii
RSG5 HE /A import H i E RIEFAIEEE(E . FI40, FE urround B, ARATDAGEH] -

from . import echo
from .. import formats
from ..filters import equalizer

AL, A import (B2 DA H BTRRAL A BERCHE . RE B4 & Ak 2 "__main_ ", JTRAM
R MR BALTEIE T A Python IR A, I8 & b 28753 6 T [EJ3F import.,

6.4.3 ZHEPHEH

BB SOR - MAFREYE __path o EYERIIAILE M list, BEHEMN __init__ . py RIEN
HEZRE, #IR R TE R R RS BT 2 il S8 0T DARE I, (FE bR e s B s &
TFEI AL T B .

B SR AR N R BT, (HE AT B O P R &

[Ef#
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A N\ Fnia

A gy n] AR AR s BRI T ALAAR G i U, B0 S AR DABER AT (]« 15 2t
ol AR AN R O 2

71 FEENEHEN

A1k P L A S R R 7 5% 38 5T X & (expression statements) 8 print () Hist. (5=
%ﬁi%i%ﬁ%wmﬁe ) Jris BRI R sys . stdout AGERUN . REANAY RS I
F i X R

PR g AR S A SO 2, TSR S EH DA AR B . DA 2 AR At 1 7 5K

o BH A KX AF $ A (formatted string literals), FEAEF 5 BRI G| SR e E# G =5 9 mim L £ 8¢ F.
YRR DAE S A e { B2 ) U7k Python B SC, 5) S el HoAth =~ T (literal values).

>>> year = 2016

>>> event = 'Referendum'

>>> f'Results of the {year} {event}'
'Results of the 2016 Referendum'

o SFHNY str. format () method FFEHE L FEIHAE. RIELZFTAH { A1y SRR AE, H
Tg%giﬁiﬁﬂ‘%f&w, AR TR Z AR A G R ZEDA I REAS m IR, A i fE anfer 4% =Xk
) i 51

>>> yes_votes = 42_572_654

>>> total_votes = 85_705_149

>>> percentage = yes_votes / total_votes

>>> '{:-9} YES votes {:2.2%}'.format (yes_votes, percentage)
' 42572654 YES votes 49.67%'

AL yes_votes QSR E1 BN SR E BRI . X BB @9 percentage DA 100, [Eff
B 2 f/NECHAR RS — R 4058 (A BIREAN AR, 552 (0 formatspec) .
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o iR, MRERPAE CHFEE YR (slicing) 152 (concatenatlon) BeE, SERITrE TR, B
PREEABIHEUE . P RENE —2 method, FEPAKEMIMNEIEM 75, BHEBEBRAH.

%1% AHEERNELY, FAAREEUR S BONETIREE, P repr O B str () BRIEAE T (E#(E
El 7.

str () AN MR RE—EABSBI0FRE, M repr O 1M RUREE G TR FORE (g
lﬁfmﬁlﬂﬁ sk, IR SyntaxError). WLEMHHEA AN BITHE FoRik, str () i repr ()
HMEME. AFFZIE, B28T, o list [ dictionary 55451, ﬁﬂ%iﬁ’ﬁﬁﬁ@iﬁ@ﬁ*ﬁﬂﬂﬁ%ﬁﬁ T
R EVRRE), A MREAS [ R

— L)

>>> s = 'Hello, world.'
>>> str(s)
'Hello, world.'
>>> repr(s)
"'Hello, world.'"
>>> str(1/7)
'0.14285714285714285"
>>> x = 10 * 3.25
>>> y = 200 * 200
>>> s = 'The value of x is ' + repr(x) + ', and y is ' + repr(y) + '...'
>>> print (s)
The value of x is 32.5, and y is 40000...
>>> # The repr() of a string adds string quotes and backslashes:
.. hello = 'hello, world\n'
>>> hellos = repr (hello)
>>> print (hellos)
'hello, world\n'
>>> # The argument to repr () may be any Python object:
. repr((x, y, ('spam', 'eggs')))
"(32.5, 40000, ('spam', 'eggs'))"

string B S —fH Template class (HE), 24t T ERREITH RS k. ki sx B
F73%, [EIRA dictionary POECIEATIRUA, (HLIE XA F2 il W R D

711 R L8R ILA (Formatted String Literals)
KA RSO (RRE -7 ), BMEFREMATE £ S F, EEEX5HE {expression}, #
PRI PAFEZERET A Python 5 =0 (H .

% EIAT (format specifier) /2 BESEIENY, SRR K, ATDAE Az HIE . AR #EBI pi
AN AR = A0

>>> import math
>>> print (f'The value of pi is approximately {math.pi:.3f}.")
The value of pi is approximately 3.142.

16 ' REE R, T ARE e B DR TR, R AR R

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 7678}
>>> for name, phone in table.items () :

print (f'{name:10} ==> {phone:10d}")
Sjoerd ==> 4127
Jack ==> 4098
Dcab ==> 7678
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A BT E A DA AL BT EA . ta B ascii (), 'is' EH str(), "' &
EH repr ()

>>> animals = 'eels'

>>> print (f'My hovercraft is full of {animals}.')
My hovercraft is full of eels.

>>> print (f'My hovercraft is full of {animals/r}."')

My hovercraft is full of 'eels'.

=IEU%?€“TH%IJ/‘;{% i S U e E R A N S . —MAE9E. DAL % 5 2R M (evaluate) 12 1) R

>>> bugs = 'roaches'

>>> count = 13

>>> area = 'living room'

>>> print (f'Debugging {bugs=} {count=} {area=}")

Debugging bugs='roaches' count=13 area='living room'

BB = AR ARG L SCPFHE ST X (self-documenting expressions) . #7402 7% 5 Seg AL R A B
%, w5 formatspec 25 45F .

7.1.2 &K format() method

str.format () method 1A F¥ELANR

>>> print ('We are the {} who say "{}!"'.format ('knights', 'Ni'))
We are the knights who say "Ni!"

KA L HEW 7ot (RERSRAL) e ButEEEL str. format () method F¥I{:. KHGHEH ¥
FRZYIAEMHESS str. format () method FREFIFEKIV B .

>>> print ('{0} and {1}'.format ('spam', 'eggs'))
spam and eggs
>>> print ('{1} and {0}'.format ('spam', 'eggs'))

eggs and spam

WISRFE str. format () method HH i I BHSES5 8, W DA 51 #4525 e MIE.

>>> print ('This {food} is {adjective} .format (
food="'spam', adjective=' absolutely horrible'))
ThlS spam is absolutely horrible.

37 B | AR I 5 [ P DM T A

>>> print ('The story of {0}, {1}, and {other}.'.format ('Bill', 'Manfred',
Ce other="'Georg'))
The story of Bill, Manfred, and Georg.

ﬁn%%&ﬁ A ,JJ\%'JE’JE*%T%%$ ORI 14 7 5 #e40 R TS /2 4 0 R | T A . B TR AR T A
WELET L (dicy, [EHIAAESE (1" SHEE (key) SREFATEIN .

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}
>>> print ('Jack: zufﬁﬁck‘:d;; Sjoerd: 0[Sjoerd] :d};

Ce . 'Dcab: {0[Dcab] :d}'.format (table))

Jack: 4098; Sjoerd: 4127 Dcab: 8637678

FI** 453, 1 table FHEIERIST S BUANGE, (LA PRI
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>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}
>>> print ('Jack: ; Sjoerd: ; Dcab: '.format (**table))
Jack: 4098; Sjoerd: 4127; Dcab: 8637678

BEE# R vars (O AR, B URHEE N . kT DAl — (8 6 5 i 4 [ 4ok 5 B dictionary :

>>> table = {k: str(v) for k, v in vars().items ()}

>>> message = " ".join([f'{k}: " + '"{' + k +'};' for k in table.keys()])
>>> print (message.format (**table))

__name__: __main__; __doc__: None; _ package__: None; __ loader_

Bidn, RS E A — A HE TR A, 51 RO Py BNy T

>>> for x in range (1, 11):

print (' ' format (x, xX*x, X*X*Xx))

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729
10 100 1000

BIMER str. format () WATFHRERALAI M A, 55 F formatstrings.

713 FHEtFa
T A AP B 2 A e S [l 8P B Sr T

>>> for x in range (1, 11):
print (repr (x) .rjust (2), repr(x*x).rjust(3), end="' ")
# Note use of 'end' on previous line
print (repr (x*x*x) .rjust (4))

1 1 1
2 4 8
3 9 27
4 16 64
5 25 125
6 36 216
7 49 343
8 64 512
9 81 729
10 100 1000

(iR, M print O F@EEMZ BIMA—WZHE 5 BRI AR A IS BRI AZ RS )

FHYFR str.riust () method AR A MR 2545, (7B DAKS E RO SO T4 A 7% . (LAY method

A str.ljust () Ml str.center (). ia¥¥ method REAALAIEIZE, I 7H, WHEE AR T

R, b1F37'é’ﬂ’@Z%ﬁ%$ 7T e AN i el S8 5 B SRS k2 S LA ) A 151_1_%1\2%%%*@

Eg,)%ﬁ@l‘*.@%ﬁ SR IERE. (WERREMEEE 7S, ITAIMARL x. 1just (n) [:n] BHHY]
SLIK=
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Jj—P method /2 str.z£i11 (), MIYEBMEHTFHRZSIHMS, HAgmkEITE &5E:

>>> '12'.z£fill (5)

'00012"

>>> '-3.14"'.z£fill1(7)
'-003.14"

>>> '3.14159265359'.z£fi11(5)
'3.14159265359"

7.1.4 BAILFBRIOERE

% JEH-T (modulo, Fil) W] FA T gAML, 1 format & values W (HH format 2T H), format
BNy & EERUS €9 values I ZH s 2 H TR TR . HIER R HEE) T HR 4 (string interpolation). fil4:

>>> import math

>>> print ('The value of pi is approximately .'" % math.pi)
The value of pi is approximately 3.142.

B % Gl L old-string-formatting /)M o

7.2 BRIEX

open () [Bl{E—AFfile object , T C et (58 F A4 WAL S2 L 5 | S80RT— AR B § 5 | #2 © open (filename, mode,

encoding=None)

[>>> f = open('workfile', 'w', encoding="utf-8") ]

ST R W SEELM TR BT RS, S T AR AN T A .
mode [E] ' v I, FORVAMERURABIEMES: B 'w' I, RRAMERABIEESR (CAE IR AR g
iR 1 ra Wy, PARPINEAE R PHERS , (MR ARERLRG QA SRR, o+ Al
PABHEE R EREATRIRFIEI A . mode 5| WORBRIERY, A ISR @ HGRE 'x .

W, LA text mode FAE], FED, {ERER Pl s AR IE, AR E A 5 28 encoding HEATHAG . 4N
KA&5E encoding, WTEZALGIEIRRZ& T4 (& open() ). UTF-8 2B RFAAEEE , B AR AR T 2 %
FHESAE, SHIHEE M encoding="ut£-8", 7£ mode R 'b' €rPA binary mode ( i) B
B, IEHBCERIDA bytes WA MGEE . DA SIS PIERE R MR 0] DAFE 28 encoding

TESCTHEK (text mode) &, @HURF G HBHEF- SR E AT AT (Unix L[] \n, Windows E[F \r\n) #[F]
\no TESCTRAF R ARF, FRCEHE \n 8 g EIR7 S0 AT AT . B RRTERER SR S Gk
ey X SRR ARDEA B, (HEERR 2 JPEG B EXE P kIRl . 7557 ISR 20,
R A R

TE R BRI OERE, (] with RS TR EIE. @R, WEMBEMETRRE, RIS 5 1 6
b, RERUYE IR P . (1 with GRS try-finally W, AAHERERTZ

>>> with open('workfile', encoding="utf-8") as f:
read_data = f.read()

>>> # We can check that the file has been automatically closed.
>>> f.closed
True

WARAREA HH with BGET, RIMERFI £.close () BAPAARES, PTDASE RIREACHE I i i R G4 TR
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i

BEN £.owrite () W, HARMH with BEEFEIENY £.close (), RIEREAXMIIR G, tf g
f.write () BY5 | BEG B5E 28 ATERE.

Afie i with BAS, S0P £.close () BP—MAMRWIE AR, Bl I & 8 B KA

>>> f.close()
>>> f.read()
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: I/O operation on closed file.

7.2.1 EEYHH) method

A AR HE O] B — A E £ BRI E e

TP R MEZ, AP £ read (size), BWEEGER, ERAFE (Creiit) sificgls
PiiF () BRI, size 2 HBRIEIERBIFED B, 5 size P B A3, HENETER G
W BRI G0 SR R R O I R A B WA R, B e R ARR . B, % HE SRR size BiE
MFETC (SCFAEE) 5K size S A7 oAl (i diiEst) Erpialo ml e, i miy O A0 S A 22 10 K i
f.read () GEEHEFEH (1),

>>> f.read()
'This is the entire file.\n'

>>> f.read()

f.readline () MR PR —1T; 770 (\n) GHEETHNER, HAERHERGAZDT
FIOURE, EA R R AT, By R ] A W IR A% £ readline () [IfF—fH=
T, EFORCASENE TS A, M AATRERER \n, W A& —HERTT TR T

>>> f.readline ()

'This is the first line of the file.\n'
>>> f.readline ()

'Second line of the file\n'

>>> f.readline ()
T

HERE R I AT, WA R e TR . SR AR A SO A RO P, HA g

>>> for line in f:
print (line, end='")

This is the first line of the file.
Second line of the file

RARAEIE — RS L0 A T8 list [|], WIPAM list (£) Bf £.readlines ().
f.write (string) il string IEIZE AREE, [ERIEE AR FICH

>>> f.write('This is a test\n')
15

HAHMBA Yz w, 2t eMEDET S Cerdsl) sfocfsyer (TH)
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>>> value = ('the answer', 42)

>>> s = str(value) # convert the tuple to string
>>> f.write (s)

18

f.tell () BIE—EREE, A LB IERETWEROCE, £ RN R ERR RG2S 1AL
TEALE, AESCTFREUR ROR B S R

ffiff] £.seek (offset, whence) W PAMGEMERYIFHINIE . BT RN 20 offser 1)
Tt 2% B0 5|3 whence HGEIE. H whence {HE] 0 Wy, Fon AR REE, | FnMHEEIESE
P, 2 Tl RSB AREEI 28 . whence W45, , HIHFR(EE 0, BIDAKS REIFEIET 2 %8,

>>> f = open('workfile', 'rb+')

>>> f.write(b'0123456789%abcdef")

16

>>> f.seek (5) # Go to the 6th byte in the file
5

>>> f.read (1)

b'S!

>>> f.seek (-3, 2) # Go to the 3rd byte before the end
13

>>> f.read (1)

b'd!’

e (EISHEN TR ANA b AR) . RARFMERMBES ST ([ seek (0, 2)
SRRSO, FLRAHE £.tell O BRI, 8020, ASAMN ofset . FHBIERT offer fii
A o i 0T,

Y EEA — LN method, BT MY isatty () M truncate (); HEEWIFHISERE ST
RS2 % FE.

7.2.2 {EH json EHEEBLEIE

- H3 T DA B0 8 A 58 P R ARG B MU R AR A read () method M [ 5, ZEF R
GRS int O IR, B 1123 @i, BRI EEE 123, SRR EFG = SUR list 71
dictionary (F-4tt) SEEIMER RS, T-B)RIT (parsing) FIJT514b (serializing) A5 A5 EVHE .

A e (e FH 4 AS B 3 4w 3 R 13 B A 20 A BE T (B3 1) R R A7 BIAE 28, Python 3788 — MBI K ) BRI A2
[E#%28, FEEJJSON (JavaScript Object Notation), FEfERAL §son M2 Python ¥okHEE , [E) & M EIE Y
FRFERYE; BHEARREE serializing (JF54k) . 7S FRTE P EEERNRIE deserializing (F5ML). 1E
FFHMCFI A2 ], RO 8 o] DA AP FEAR ZE B R ol i 4 6 o o 5 00 31 o i O A

fti(E]

JSON #3468 & s A BB A R R kb [E]. 2 R sl nt i C 8 e Bagess, (e iR T 5
BEVEVE (interoperability) [ 1381 .

WA —AYF <, A7 B RECHE R gt B 1) ISON Fep ik

>>> import json

>>> x = [1, 'simple', 'list']
>>> json.dumps (x)

'[1, "simple", "list"]'
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dumps () BAH—HEH, FE dunp (), BRAMHDFTIE e file. HIL, 02 £ 2—HETHA
i BAEI g ext file Py, FATATDAE R

[json.dump(x, f) ]

¥ £ R—MEE. wEB binary file Srext file Y, BRI RIEE

[x = json.load(f) }

ftiE)
JSON ## %078 A UTF-8 k& & ti. 76 B[ JSON # %2 DAAE [E— 18 ] 35 BB 85 A ftext file W, L]

encoding="utf-8",

SRR L0 B BT DA MR list 1 dictionary, {EL55E JSON A3 FFILAEREN) class (BIE) BEfl, W%
—SESNTE. 3son BULIZ Y0P L S LA D]

W%
pickle - pickle 41

BLJSON ‘R[], pickle 72— SUFF R AIEIHE Python MM FILAI I E . L, B Python Frief
ANRE S SELHAM ST = A A i RE AR . EER(E), Bl AR AN R ERR b T Bom I
BER LR, A EBORHIRA ZAGAE AR pickle ZRFAIML, A ABUATIE R AR5,
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gEExFAGISD

) HaE L FREA B SRR, (SRR ESGE T #], VR RE e e L iai e . RN (220) W
AR S EIE]: 38542832 (syntax error) F14) 9} (exception) .

8.1 FE /AR (Syntax Error)

R B R TI M % (parsing error), ‘B B{FFE 4 Python [ A% 0 LA HAR -

>>> while True print ('Hello world'")
File "<stdin>", line 1
while True print ('Hello world')

AAAAA

SyntaxError: invalid syntax

The parser repeats the offending line and displays little arrow’s pointing at the token in the line where the error was
detected. The error may be caused by the absence of a token before the indicated token. In the example, the error is
detected at the function print (), since a colon (' : ') is missing before it. File name and line number are printed so
you know where to look in case the input came from a script.

8.2 fil4h (Exception)

B i — BB sU B A T IEREI RS, B RUA TR0 T REL Bt . BT IR AR I 2 1) SRR AR (M) 91
BISA—E AR B AR DL RE SR &7 Python A2 A AN EPEE . Al K 2 B B S ke BE
[E H g R R ) Sl -

>>> 10 * (1/0)

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

ZeroDivisionError: division by zero

>>> 4 + spam*3

BT 1)
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Traceback (most recent call last):

File "<stdin>", line 1, in <module>
NameError: name 'spam' is not defined
>>> '2'" + 2
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: can only concatenate str (not "int") to str

SRR B IR AR — AT 1R 8 A TAHES . BIANE RIEIRRAY, I AEZ A% R ERHUE ) — S B . 33
B AMERIE]: ZeroDivisionError, NameError Ml TypeError. {EEIBIANERIY: D FE, Bt
S A E 5] 4 (built-in exception) (4% FE. T A I EEE B SNER 2 A0 BEE AR, (HSHNE A & B 2 BB oM
AN—E Ry (MERER A RMES) . EEG NG E DR #ET (dentifier), A2 {4 5 B+

(reserved keyword),
AT HARR A, ARG AN BB RSB SN IR A, (EJRA 1 A

SRR BB, I HMEENT ] (stack traceback) B UBUREE A4 BIAMIRESE . — R, & & 5] T IR
AMEAT (source line) MHEEIF Y (H B & BURTASER A TR R,

bltin-exceptions Z& i 51| tH [EJ g 51l 41 I B M ) B 36

8.3 EEHISH

A ry AR R TS G R ISR AT . AN SEP ORI MA LS, AR ERga AL, HER
FEH A TR (] Control-C B RGRMIES ) FHER, M HELNR a6

KeyboardInterrupt FlAMEHE,

>>> while True:

try:
X = int (input ("Please enter a number: "))
break
except ValueError:
print ("Oops! That was no valid number. Try again...")
try BOAGEED AT,

* T, BAT oy T4l (try fl except BSETFZ MMBUAR).
© WERIEHEEAGIN, A excepr T & G, try BRSBTS R,

o WERPAT try TERFEEE T RIS, AR TR R BB e gkt . AR B SN RILEE except B #E
TREBISNE R, H except T o) AT, MK, MEHAT try/except IR Z 12 I FEAH .

o WRBEE R BISNRIT G except F o] HEIBISNARE, JIS AR SMER) cry B0 DRI E]
WM, HIER— A R4 5t (unhandled exception), AT 1E, [EHURETHRTUE -

try BOAX T A AR A1 excepr F 61, EREMGISMEE B, M A EMEE G0 7. KA
& FORFHEEN wy TR RGN, ARG R try BOAXEHBEREERFIS. —H excepr T
&) ] DA —ALAE SR tuple S EZAAGISL, fHildn:

. except (RuntimeError, TypeError, NameError):
pass

A class in an except clause matches exceptions which are instances of the class itself or one of its derived classes (but
not the other way around --- an except clause listing a derived class does not match instances of its base classes). For
example, the following code will print B, C, D in that order:
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class B (Exception) :
pass

class C(B):
pass

class D(C):

pass
for cls in [B, C, D]:
try:
raise cls ()
except D:
print ("D")
except C:
print ("C")
except B:
print ("B")

FEYER, R excepr T e WIEF RS (JE except BRI —M), AEHH B, B. B— 55— A1
except ¥ &) Sy i .

SN AR, BT REA MBI OO, Wt RANG 7] B 5T B S e a e R EE AR A
A,

except ¥ &) W] DAFEDI 742 AR T 48 7 — 10 5 8. 35 (8 58 ol 40 o 21— 191 S8 B 9] (instance) , H:5 | B0H ¥ f# 7
1E args BT, BT HE, EEGIMERESFET _ str_ () NEHEIFES | SmMASZHEAHESY . args:

>>> try:
raise Exception('spam',
. except Exception as inst:

'eggs')

print (type (inst))
print (inst.args)
print (inst)

# the exception type
# arguments stored in .args
# __str.__ allows args to be printed directly,

# but may be overridden in exception subclasses

X, y = 1inst.args # unpack args
print('x =', x)
print('y =', vy)

<class 'Exception'>

("spam', 'eggs')
('spam', 'eggs')
X = spam
y = €ggs

BIAMY __str__ () B d Gk R PGSR B i —i sy (TAHET D).

BaseException &M A ERHI #M it F () base class. ‘B[ subclass (THHE]) 22—, Exception, HIZHT
A A E I 4b (non-fatal exception) [1) base class, LA IE Exception [ subclass, T8 5 A &9
H, HEEM AR AR EZ AL SGIIMIE T H sys.exit () 580 systemExit, PAKE
it B A ZE P TR R 5 [ #21) KeyboardInterrupt.,

Exception A DAMIMEEMCAT (wildcard) A (#6F-) PramIBiIsh. SR, HBEFHIMIE R ST REH B
AT B IS, [EVA R AR TR O 1AM LR (propagate) o

JEI Except ion (R WS, /& Seiag Bl b el slntE), SRR e (A sF—MEngn X (caller)
AEPERERZ G151 ) -

=
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import sys

try:
f = open('myfile.txt"')
s = f.readline ()
i = int(s.strip())

except OSError as err:
print ("OS error:", err)
except ValueError:
print ("Could not convert data to an integer.")
except Exception as err:
print (f"Unexpected {err=}, {type(err) ")
raise

try .. except BRIRIAG —HBEIRVEN) else T8, MR, B FHETENTA except T8 2 4%, WIHR—B
XA EGEAT, (B oy F & XEESIBEFANE, S FARa . sl

for arg in sys.argv([l:]:

try:
f = open(arg, 'r')

except OSError:
print ('cannot open', arg)

else:
print (arg, 'has', len(f.readlines()), 'lines')
f.close()

i) else TAJMLI try TAIRIMBSMORE TS24, PIENE T A ROAM A2 ] try .. except
Bl AR ARSI T 5 R RO Bl S

BIAME) B P AN PR oy F &) [ESZ P A G150, B oy F 41 [E) (BRI M) s e s E R 8 A
BiIsh. BIan:

>>> def this_fails():
x =1/0

>>> try:
this_fails()

. except ZeroDivisionError as err:
print ('Handling run-time error:', err)

Handling run-time error: division by zero

8.4 5| & BI5b

raise BOAK AR SHHIBEH 5 815 E R BIsh. Bl

>>> raise NameError ('HiThere')
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
NameError: HiThere

raise ME—/5 Bt & 225 [ BB b . 5% | B2 — MBI ANE G5 51 4b class (fi74: § BaseException
) class, Bl Exception BB subclass). HISE— @B 4) class B EIE , & AT S IE &1 B R =
(constructor) , &4k B B2 B K (implicitly instantiated):
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[raise ValueError # shorthand for 'raise ValueError()' }

WARAR AR R A5 18 T RIS, EERITROEME, HIAT DA EEY raise BRIRSRERNS #4015

>>> try:
raise NameError ('HiThere')
except NameError:
print ('An exception flew by!')
raise

An exception flew by!

Traceback (most recent call last):
File "<stdin>", line 2, in <module>

NameError: HiThere

8.5 flh&EEE (Exception Chaining)

WIARTE except BigTIRBEE AL T — MR B GIA, HIIE s (A1 20 B B SRBR AEAR , [E Hf &
TESRRAIUE A

>>> try:
open ("database.sqglite")
except OSError:
raise RuntimeError ("unable to handle error")

Traceback (most recent call last):
File "<stdin>", line 2, in <module>
FileNotFoundError: [Errno 2] No such file or directory: 'database.sglite'

During handling of the above exception, another exception occurred:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>
RuntimeError: unable to handle error

BT RGeS — O BRI ER, raise BUANARF—MEEEEN from T4):

# exc must be exception instance or None.
raise RuntimeError from exc

LTI, B AR . Bl

>>> def func|():
raise ConnectionError

>>> try:

func ()
except ConnectionError as exc:
raise RuntimeError ('Failed to open database') from exc

Traceback (most recent call last):
File "<stdin>", line 2, in <module>
File "<stdin>", line 2, in func

ConnectionError

T 1D
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(R E—1)
The above exception was the direct cause of the following exception:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>
RuntimeError: Failed to open database

EMAF R E AR from None 2e{5)i] H BB Sk :

>>> try:
open ('database.sglite')
. except OSError:
raise RuntimeError from None

Traceback (most recent call last):
File "<stdin>", line 4, in <module>
RuntimeError

B2 B A B BRI AL, R 5L bltin-exceptions

8.6 fEFM&EBERBIS

R T DUEB AT BRI BISh class A& 1 ERIBIS (A T Python class, 3 HClass (3(F)) ). R
B R ekl BISNBRERGE Except Lon class Tk A,

BI5h class W] H e S8 AT ] HoAth class REMEIMA e, (FLUEH @il EAERFTEL, R pt—str:, SRR SR
{1 S RRURT B3I 14 B B il R 2R

KLz ubilshese, #eA [Erorl fEEARRE R, BUUREEBISMN6S .
A RERAL e R E T H SRR, PARCETEHE 800 s 2 S AR A Bt

8.7 ERFEEE

try BURSA 5 — BRI R, AESAE T A B N A TR BB (. pian:

>>> try:
. raise KeyboardInterrupt
. finally:
print ('Goodbye, world!")

Goodbye, world!

Traceback (most recent call last):
File "<stdin>", line 2, in <module>

KeyboardInterrupt

PR finally FAIfFFE, M finally FAJERE try BOARKERATPATIRE LS. A try Bk
RAEEGS, #EPAT finally T4, AT BRI BISMEERS, HEHEn 5L

o A EBISNEEER toy TRAIATIER, RGBSR except A EHE. AR % B A1 A B
except THJEH, EEIE finally FRIBATRBE T,

o —EBISMTREEE LIS except Bl else TRIMBATIER . [AHH, #OISMETE finally TAJRATR Y
G
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o Wk finally FAHJ#IAT break. continue B return BRiA, RIGISNNGREH5]8E .
o MR try AL S| break, continue B return iR, H finally 7RI EIEHFT break,

continue B return BRI HiEHAT .

o W finally FAJHFEA return BA, MFEEERKE finally FAH)H) return PEARZNH [
BE, MARKH try TAM return BRI FEAE.

Bl :
>>> def bool_return():
try:
return True
finally:

return False

>>> bool_return ()
False

73— HE(E Ak Fr 4 451 -

>>> def divide(x, y):
try:
result = x / y
except ZeroDivisionError:
print ("division by zero!")
else:
print ("result is", result)
finally:
print ("executing finally clause")

>>> divide (2, 1)

result is 2.0

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

>>> divide("2", "1")

executing finally clause

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "<stdin>", line 3, in divide

TypeError: unsupported operand type(s) for /:

'str'

and 'str'

WARFT S, finally TRTEARMIEE AR @HAT. WM RAIERETS 8 TypeError EIA# except

TAEERE, HBLEAE finally TAIBATIRGCE BT |8

TERE MR F, finally TABEBEIOMNEER (FIREREAEEGEE) RAR, M e i

SN .

8.7. ERFEHE
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8.8 TAEBRAIFEBE

FELCY I E 38 T AR F A PR TR O BE v BB A, SR O 1 2 AR AR 28 2 O BRI R AT
o, EERE—EEE, EhEREREE.

for line in open("myfile.txt"):
print (line, end="")

iE B AR Y BUETE R, AT e ax R N AR, B AR ST — B AN HE S Ry ] () 2 PR ER 8 A f B [ET A
HE AN M, HEREOCRY AR ACRE T R e 2 M. with BOASGRMF (BIOESR) TR RS,
RE PB4 S e . IEREMb R T 2.

for line in f:

with open("myfile.txt") as f:
print (line, end="")

PR HATSE A%, AR E R A A M, A f A Erl P . AR bk, SR SR )
e GBI SO R E — B

8.9 5|5 M & IR (B A a0 I Sb

LSRR, R E AR R 2 oh . FEEFTHESE (concurrency framework) HH A8 & H S RG],
BOPATIA (parallel) F-26(T 7T EEL AR, (HIE7E HAWT I (use case) A2 REAE B TR SEZ MBI Sh, T
A RS — B s .

[E#Y ExceptionGroup @4 —H KI5 (exception instance) i list (H351]) , (A3 E A A—HHL5]
o MR EARS R —EBISN, HIE AT AT AL B S —HR B 2

>>> def f():
excs = [OSError('error 1'), SystemError ('error 2')]
raise ExceptionGroup ('there were problems', excs)
>>> £()
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 1, in <module>
File "<stdin>", line 3, in f
ExceptionGroup: there were problems
—_—t e —— 1 ,,,,,,,,,,,,,,,,
| OSError: error 1

L = =

£0
. except Exception as e:
print (f'caught {type(e) }: e')

caught <class 'ExceptionGroup'>: e
>>>

ifii ] except* flE except, FRATAT AR H i PR AL P LR SR DL C R Bl 51 . EDA T 6
JEIR T —EHIRIG B SMEEAL (exception group), R except * T4 EIEZRFAL T H I — (R 52 B I 51,
[ I e A LA Y 9 AP HR R 2 HoAt 1), AR PR TS 8%
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>>> def f():
raise ExceptionGroup (
"groupl",
[
OSError (1),
SystemError (2),
ExceptionGroup (
"group2",
[
OSError (3),
RecursionError (4)

>>> try:
£ ()
except* OSError as e:
print ("There were OSErrors")
except* SystemError as e:
print ("There were SystemErrors")

There were OSErrors
There were SystemErrors
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 2, in <module>
| File "<stdin>", line 2, in f
| ExceptionGroup: groupl
e —— R ———
| ExceptionGroup: group2
+—+-—— ] -
| RecursionError: 4

>>>

REERE, BOREAEGMEA T IO BIAML AR B, TAREAL. SR WEEEH b, L OI/ME s 2 CASHE

Pl B EH G B4, JEAA T it :

>>> excs = []
for test in tests:
try:
test.run ()
except Exception as e:
excs.append (e)

>>> if excs:
raise ExceptionGroup ("Test Failures", excs)

8.9. 5|RREESE BB
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8.10 FLIARERISNE ¥4

B ANEE TR BT, B G S I e, GBS IR TR AR SR
TEHLSEIEE), ZEBISM I BRI G R . [, B4 — add_note (note) method (J7¥:),
BT DA 32— (i E (ET LR i 2 1 1 ) I B ARV I S B e e A 2 00 e T AR, (B
M AN I NEL 7 RS

>>> try:
raise TypeError ('bad type')
except Exception as e:
e.add_note ('Add some information')
e.add_note ('Add some more information')
raise

Traceback (most recent call last):
File "<stdin>", line 2, in <module>

TypeError: bad type

Add some information

Add some more information

>>>

B, R OAMCERI IS TRy, T ] e B A SRR I — 46 1R SC . ZEDA G, B
AP R ARG — R, SR MUSE R R AR IR 3R A

>>> def f£():
raise OSError ('operation failed')

>>> excs = []
>>> for i in range(3):
try:
£()
except Exception as e:
e.add_note (f'Happened in Iteration {i+1}'")
excs.append (e)

>>> raise ExceptionGroup ('We have some problems', excs)
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 1, in <module>
| ExceptionGroup: We have some problems (3 sub-exceptions)
+—t— 1 ————
| Traceback (most recent call last):
| File "<stdin>", line 3, in <module>
| File "<stdin>", line 2, in f
| OSError: operation failed
| Happened in Iteration 1

| Traceback (most recent call last):

| File "<stdin>", line 3, in <module>
| File "<stdin>", line 2, in f

| OSError: operation failed

| Happened in Iteration 2

| Traceback (most recent call last):

| File "<stdin>", line 3, in <module>
| File "<stdin>", line 2, in f

| OSError: operation failed

| Happened in Iteration 3

BT 1)
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(M L—H)

>>>
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CHAPTER 9

Class (#8[E))

Class $& it 7—FR 45 A EORHRI AR T-BL. 7 —{H class €8s — @ (i R E (rype), [ H AR 2
[EVR)HTE ) (instance). 45— class FEHI ] DABEA —LEAERFR% T HIIR A8 ) B 1E (attribute) . Class T A DAK
—28 (Hy L class PriEsgi) method (J59%), JTRMEUGZETHIRIARGE.

L H A AR RS A EE, Python i class A H[E] class 3411 fie/ DBk IR EE = . MIRA T C++ A Modula-3 [
class #l. Python [ class $&ft 7 B Wy {8 a2 X 5% 5 (Object Oriented Programmlng) ISR . class 4%
TR S F2 722 base class (3LJFEHHE]) , —1{# derived class (fi74E#[E]) W PAZE S (override) H: base class [F4T:
fal method, H.—{1 method W DA FIAH[FI 44 R PF 0L base class [1) method. {4 R DA 4T 5 Bioi: AT
g%ﬁEWEﬁﬁéﬁ class #1547 Python [ By REFEME : MMMFERATI (runtime) P S7, H W PATEES.Z
BB

TE C++ WIHTEE S, class A (REERME) BEMRSAMN (B TATFEZ: 28 %%), miraim
BN R ERR . Q1E7E Modula-3 H1—Ff, WMmllﬁ%ﬁ?%ﬂ%%%@mmﬂ@l%%ﬁ&%i
method pF = EL—{H ZMEY) (explicit), 55— B RY A0 5 1 B E 4y, 1 e | U AR R BE 1 Hb (implicitly)
Wit At, fnEAE Smalltak H1, class #R2914, 1E[E import K # iy A HE4L T 85 .. A% C++ Al Modula-3,
Pyhon (17 i Z4[ETn] DAL & DA base class F iR HA I 7S (extension). 5 4h, fNAIZE C++ 1, KEZEUH EH:
EFEEr Ed S (BAGER 1. M%) #rTPAE T class BE 418 E H e 5.

(Elﬂﬁ’\@%z%ﬁ ERESZ I IRTRE A iy class, FRABHT &6 Smalltalk I C++ HATE. F& 6 Modula-3 77
3, PHEVE L Cor ST Python MOPIPHM IR, (HFRTEM LR VRS GHERE.)

9.1 FARaREEYHFI—EEE

YA R A8 (individuality), HZRAHE (TE2@1E I (scope) ) A LARGHAS BIRIFIR 1T B AR &
IR REEIE] (aliasing) . #IVCH A Python IRFE R AN GVERDE L, MI7E RN Al S i SEEACTUE) (fE, 548
tuple) IRf, ‘BT AR AR ZNE . SR, [EVATES A Ay F (W list (43%1) . dictionary (). FIKZE
AT 19 Python FLAREAEE T, 1TAEG A EEAMIACE . Eims A PR, DI A e e )y iR
BB IEEE (pointer). FBIRE), (EEAEREELE—EY IR MEEN, HEGIREWERE; Rnm e
—(EEENS [ EE I P, P R 2 (caller) REE 5 335 S5 H
MK

M
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9.2 Python {ER1E; (Scope) K é5& = (Namespace)

TENH class Z T, TG FRIR—LERB R Python fF IR . Class definition (HEIEFR) PAfiv4 25 H
FEBLT SIS, T e 35 T AFEA PSRN 44 2 T A e Y AR A 8 2 O 1« JEH—$2,
o 1 1 M1 A T B AT B Y Python REsEERHRIFAR 2 ARA Y o

A — L PR LA -

AZ”F@;::%%*@@J%#FE’JBJ&%T Koy i 24 23 [B] BUAEHD A2 DA Python (1 dictionary B, (HIEH A @U\
A ABEAE (KR THERE) . HE W REETEARMSE . fra =SB 74 DA RRES (S abs (
wpRl, FIEER BN 4H) ; 1‘%@*5’]@@6 (global) 4l 5 HITE R 3 I H Y [ ek, (local) 44 7« %@ﬁ%L
PiE b BB TS At B — A a4 231 . B R a4 SR B, A llay s F'EJEPE’J%%ZFEJI%I
ARAE: SOPRE, WA — BRI BAAR AT AE 3 maximize XA ERE K
[EVe b 48 (prefix) FAHA A .

JE A —$2, FRAE B 1% (attribute) B, SARAYE (dot) 15 1 AR 24 R —filan, EE XA 2. real,
real EYIM z —(HB . Btk RE, B4 A2 IRAEEBIES IR 755853 modname . funcname
H1, modname JEMAYI A funcname FE K EME. EEEEET, SRS HEFAL & A0 2
BETS A — 0 B R S A L= T AR R A 45 2 1

BT DU M S T E R, ERENEET, HEERER RN BABERTER: RS
modname.the_answer = 42, A[E @MW ATPAM del B [E. #I1, del modname.the_answer
s 1% 4 [F] modname (AP EIE B the_answer,

144 25 [HIAE N [ g 2 s, [E1HAT AT R 75 iy % Python ERRaREIBIIRE , S (EVEA R iy 44 2 W vk
gy, [EH s A TR . RRHE RO AR, AR ahla 2 = gl —REET, B
23 ML G R AR ELRRRR A A WL SR TEURE R T (top-level invocation) AT BOAS, A i EIAAE 2
BB e BB PR, SR E—EEE __main_ WAL, FILEMEA HORAEEG4
2 (.@%$ﬁgﬁi‘£@ﬁf~1ﬁl$ﬁﬁﬁ* EWRE builtins,)

BRI iy 44 25 T S e Y o s R N7 1, s e R [e] B8 T R AE s PR B BN, b 5
M etk . (% @J:, SRR AR T B AR SR A R ) B AR, RHEEEIFE A (recursive invocation)
A H O B4 2

18 382 Python F23X ':P EI’J A SCAR B, (textual region), 7RG, 4% 2 @ o] EE AU . EERY [H]
HEAR ] BEE, B AR E 2 M (unqualified reference) A RAYE fiy 44 25 K [E Bl 432 44 o

EVE A D EE , HEM S8 @i e . R ErEeeHEE, #Sef 3 54 maR
AP I, Hedi 44 25 ]2 ] DARICEL e A By -

s REEEE, GREPRS, MEas T REAE

o AL AME KX (enclosing function) AV I, & 0Em iy S B A B a1 =1, B0 T IR [E A (non-
local) F19F4x35, (non-global) 144 1

o [RICE TARAE A, AR TR ) A el A
« BOMIMIEEL (REER), 2RI H

SRR A AR e E A, J A ) 2 BRORN R e 0] ) S5 A Al 2 A 0 U B — (A . o
%@@EIEW%ﬁM%&ﬂmﬂﬁ AT PAE ) nonlocal BRIAR; 4 SRR L4 B (E1 4 4 & 15 [E) nonlocal,
S e e (B RUE A GE R 8 O e foeE)g 14 41 Sl (T 7 — (1 i 5 H%%%%ﬁﬁ
AR AR ) o

W, EEE a2 CORRY) ERTRR R IR R . e oS, I A e e i A 4 2 J R )
(e 25 AL fir 4 2SH . ATN, Class definition $ 7 [#38 1 I e o — il iy 44 25 ]

UV —WBIsh. B A B M, ME __dict_, TR AR AL 4 2 MY dictionary; __dict_ &K
MEE%@% RS R SR, (0 AR a2 S BRI AL, IR I iR F4% R 8548 (post-mortem debugger) 2
i [l
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BB TR, AEREGE S CARE SR AL e R, e I R AL R a2 s [, e
BRI R AE (] ok DA B ey o 55— T, 38044 R A0 B PR S R A AT IR (run time) B B 52 18010
B2, SEEERNEE, EWmAE 4732 FHY (compile time) [1(E]#8 4 FRfEHT (static name resolution), Fif A
NERMFAE) B84 FRARDT (dynamic name resolution)! (FFE I, Jif o & 2F g E.)

—{f Python HJHFFkRELF 2 (RANE global B nonlocal BUAAIURE — ZMAYIR(E (assignment) ]
g EEERE. MEAGBEEE M ges Mg 2. Bt Bk del x
R IIRE IR B 2 S R < g . B L, 51 RAY I B A Wk Ve e B2
import BUARAIR A ESR, g e A E A ok ok =X 4 7

global BOAR AT AN AR SR E 53 MUAA G 1 A A I, R B A BRI nonlocal BOAXFIR
R SIS AR AN AR FEED, Mzl T 40 EIRIED

9.2.1 {EREBfIHA=RIAITEHI
S — A, R 2 WK R 1 A4 250, DA global Al nonlocal HIfTH Sy shse:

def scope_test():
def do_local():
spam = "local spam"

def do_nonlocal() :
nonlocal spam
spam = "nonlocal spam"

def do_global () :
global spam

spam = "global spam"
spam = "test spam"
do_local ()
print ("After local assignment:", spam)
do_nonlocal ()
print ("After nonlocal assignment:", spam)
do_global ()
print ("After global assignment:", spam)

scope_test ()
print ("In global scope:", spam)

5 B RS A i 1 2

After local assignment: test spam

After nonlocal assignment: nonlocal spam
After global assignment: nonlocal spam
In global scope: global spam

AEERE, B (BRRASE]) A Grecss scope_test 3f spam [¥idi4h . nonlocal J{EISE T scope_test ¥ spam
AT, T global MEMGE T HAE AL, .

PREFABEBE, 7E global M T, [EVA ¥ spam i .

9.2. Python {Efi5 (Scope) R &&= (Namespace) 81
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9.3 ¥R class

Class [EI]—LEHiRRE, MR IERE, PAK—SEHYs

p=ii13
i}
i

9.3.1 Class definition ($HFF3%E) &

p-1111]
el
Neo

Class definition f & B AIER AT

class ClassName:
<statement-1>

<statement-N>

Class definition, WI[FKEFE (def BUA), MEEEMALTREREIEHIT. (FRA] AR class definition
HE— i 1 £ %LRTE’J%& o fE kX E )

TEBVERE, class definition [EIf A ZGE# G2 MaESR, (HIHAMBOA WIS e Frm, A RARA H-— IR
% el 2EE. Class H Y e 8 &A — MBS 8 280, BUER method fymgEny & 5 ——H—
WHE, B TERIR R .

H i class definition, *ﬂﬁl Bt g S s e e s, [ A ERIRSAE A H ik, B ks s e
MM A E BT A s, dFENE, K E e s B A R A2 R

IEHHL (e RIE) fiﬁﬁﬂ class definition &g, —1fil class 2P+ G gfd vy . HA g2 — i 44 (wrapper), %
# class definition #5714 25 MIEAS s FRAMISTE R — i b S T class #0F. JRUAARA IS AE I (TEREA
class definition 27 B A% mIVEFHIEL) &k1E, FEIL class {4 &8 45 5| class definition AZHE Hr 45 H 1Y class 44
i (E%ﬁfﬁﬂﬁj ClaSSName) R

9.3.2 Class ¥4

Class Y F 18 Wit E S : & 22 18 (attribute reference) F1'E 54k, (instantiation),

B hx % B2 Af ] Python H iirf & 14 2 IR UATMERE S . obJ . name. AR B4 THE class P9 T IR, class
M2 25 MR T A . FrbA, N class definition A ARG B #kK -

class MyClass:
""A simple example class"""
i = 12345

def f(self):
return 'hello world'

HBEI MyClass.i Ml MyClass. £ #REAREA @S R, €2 E [l —F FEEm— s X 4. Class Bt
AT DABEHRIR (assign), FrPAGERAT DA BC(E 03 MyClass . i M9fH. __doc__ @ — A% @, grhlf
J& 1A% class BUEIH] 25 (docstring): "A simple example class",

Class &5 18 T R =503 (function notation), FLIF14 class Y142 — @ (EG 28w =L, & RE—FEF
class Bt Hil. B4 (R FRM class) :

[x = MyClass ()

7. class f— (AT B ), [EWF YIS IR 4G I a8 3 x
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FOMLIER ([0Fm ] —f# class Y1) @@ —H=HYIF. L class HEAER YRGB RTHRE
BIRIIRARRE . PRI, class PTPAESE—MAE __init_ () (WFEE) method, BuEfk:

def =~ init__ (self):
self.data = []

H class EFR T __init__ () method, class BB EEH M class BHIHBFAM __init_ (. FAfEE

RGN WA BB T ADN RS -

[x = MyClass ()

)

WK, __init_ () method W] RE[E) T 2 HYBIENIA S| B, TEEMHET, B4 class BEHMLIER 715
EWEELS _ init_ (). Bln:

>>> class Complex:

self.r
self.i

>>> x = Complex (3.0
>>> x.r, X.1i
(3.0, —-4.5)

4

def _ _init__ (self, realpart, imagpart):

realpart
imagpart

—4.5)

9.3.3 EfIMH

BUAE, M AU R BRE GBI R B RE BRI VB R e B2 . AWEA B S &
B} (data attribute) F1 method.
F A B b Smalltalk W) [EFIEE], PAK C++ g TERURE . ERBMEAT B S A fllmdm s
Bk, TMTES RPN & S BIAEAE . Blan, Q2R x 2 MyClass fF LRl @ s g6, T

R E L L6, A TFEIE:

x.counter = 1

while x.counter < 10:

X.counter = x.counter * 2

print (x.counter)
del x.counter

The other kind of instance attribute reference is a method. A method is a function that “belongs to” an object.

BB 3L method 44 FEHUEIA H: class. #RIEEFE, —1M class FEFA XY EEME:, steEsw T HA
(%} i method. FrAZEFRAIMIGI T+, x. £ & —{fA R method £ fif MyClass.f @& —f{HEKz, H
x.i ANE, MyClass.i A4, {H x.f Hl MyClass.f B A—K——B &—1f method %1, A2

PR XE

9.3.4 Method ¥4

%, — 1 method 75 E WIH 4512 HE R BT :

[x.f()

)

1E MyClass BT, EifE1EFH 'hello world', SR, EIEA LS EINEIY—fH method: x.f J2&

—ffl method ¥y, [EVH AT AR GHRGES, Z A& EFI . S 5R(E):

9.3. ¥R class
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xf = x.f
while True:
print (x£f())

HEEE I hello world HE|KycE,

1 method M kG558 € 8 A AHEIF? JRATREC A RE x . £ O B EME 518, EHE £ 0
1 R 30 A B —ME 51 Eﬁ]%‘l%@?éﬁTﬁl%’? FE!'L'#{EIW%%[%[E/‘J@:E%%&H?WW%?\%1£1ﬂ§|%[ﬂ%a
Python ﬁ%@%’l%’é%%iﬁﬂ@%%lﬁﬁﬁﬁiﬁ%ﬁ@ﬁﬁ

FHE, WﬁIﬁEE%%@JT : method E’J%‘T%Zﬁfif E(‘, O e VEE R X i 5 — 5 | IR R . A
MBI TH, x. £ L@ﬂ?ﬂH#HﬁAMyClass £(x) o —fRAKE], MEM—fEA n 558 method, 4[]
JATE Y 35 JE R 5K Aé‘lif(ﬁﬂ%%(argument list) ?ﬁiiﬁﬂ“y LA — 5 BT 8 A% method FELHIHI1F: -

—fRIE), R TAEFEBAN . &M EON AR 2 B, eI E O class. R4

s —RA R class G, 1M HA&— k=i, RIS E IR R X 200 2 BRES el T e 8 i i
ig?ﬂ%ﬁigg“qﬁﬁ%#ﬂm AR BB Y (RS | R 0 A — R B A 5 [ R 5 (B A % 5 | e
B S Y pR =X .

9.3.5 Class R B it 8
—BRE, B BU IAE— H ECOIBREEORE, TMT class SEBUT A% class 1) BTG BE1 3 52 8 44 Al method :

class Dog:

kind = 'canine' # class variable shared by all instances
def _ init__ (self, name):
self.name = name # instance variable unique to each instance
>>> d = Dog('Fido")
>>> e = Dog('Buddy"')
>>> d.kind # shared by all dogs
'canine'’
>>> e.kind # shared by all dogs
'canine'’
>>> d.name # unique to d
'Fido'
>>> e.name # unique to e
'Buddy’

WNEIAE M 75 % s i ol — s i mh . LA R 3 Bomutable )44, 0 list F1 dictionary, W[ G & [EI4E
AN, BEIKE], FHIREERY micks list ANPERZVEE]—MH class S8R, PRIERE M list 34 E b T f i
DOg Eﬁ]@?/\%

class Dog:
tricks = [] # mistaken use of a class variable

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

def add_trick(self, trick):
self.tricks.append(trick)

>>> d = Dog('Fido"')
BHET—2)
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EHE—5)
>>> e = Dog('Buddy')
>>> d.add_trick('roll over')
>>> e.add_trick('play dead')
>>> d.tricks # unexpectedly shared by all dogs
['roll over', 'play dead']

e class HHHERZ s BB 9

class Dog:

def _ init_ (self, name):
self.name = name
self.tricks = [] # creates a new empty list for each dog

def add_trick(self, trick):
self.tricks.append(trick)

>>> d = Dog('Fido"')

>>> e = Dog('Buddy"')

>>> d.add_trick('roll over')
>>> e.add_trick('play dead')
>>> d.tricks

['roll over']

>>> e.tricks

['play dead']

9.4 FEEMMHL

R o A 4 A T g 2 BAE — R A — {1 class o, R LAY 4R B AT 5

>>> class Warehouse:

purpose = 'storage'
region = 'west'
>>> wl = Warehouse ()

>>> print (wl.purpose, wl.region)
storage west

>>> w2 = Warehouse ()

>>> w2.region = 'east'

>>> print (w2.purpose, w2.region)
storage east

ZORLE P T REWE method SR MEMIRFRY— M (TR E]) 2. tWt2E, cass An] it E /e
WA ERIAE. FE L, 7 Python "PEM LTl fEAY YL, WIEIHI BRI E R Eab e EiEnl. (55—
J5 %% %{?H’J l)’ython BT PASE 4 B B /R A0 605 () FLAE S B il AL B 0] AR DA C B 1Y
Python #E 75 i FH .

%[ % /N O T &R E —— & i v] & 8 B 78 23 A M 0 R E M, TS 1 9k method 4t i) AN i
P WE, ZENGT ARSI A O e R BRI ERIYIE, (EAS2E method AR, H 0G4 RE{E
2 Bim] AR, a0 ] DA E B A 1R 2 FRiE .

1 method W12 R M (ki HAth method!) J2EG 10, KBS EEE LI T method ] [EREM:: 7
[F1'% method I, [EI/N ¥ [ duk 88 ORI B 91 5
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W, BT BREE self. EEEIEMEH]: self jEMH% 5 ¥ Python KIE)5E &EFHEY
B Has Hiif, WA O], ARAFE I AT AE S H A Python Rt AR A MEsAR, Besh, Hnr
PAREG — {18 T BE PR 5 AT U HEL B T A 53 194 class [EISE & (browser) #2X.

AR Aa]—AEAVEE] class J& 1409 R X EEBERZ class IO B E R T — WA ER method. R ERA—EEUSLE
class definition [ SCASH BRI {RF8 E 45 class i [ st Bt 2 T DAY . il :

# Function defined outside the class
def fl(self, x, y):
return min(x, xt+y)

class C:
£f = £f1

def g(self):
return 'hello world'

h =g

BIAE £, g Ml h #BA2 class C @M, [EEREDE, FrAM#ER 2 class C B{ B method —h 8 g 25¢
kRN, R, EEMEEE ez an s B K.

Method W] DAFEH {#i J§ self 5|#(% method &M, 1Y A method:

class Bag:
def _ init_ (self):
self.data = []

def add(self, x):
self.data.append(x)

def addtwice(self, x):
self.add(x)
self.add(x)

Method AJ DA B—fi% bk = AH [F] 19 7 202 B A3 44 . B method AH B A9 A3 VE A Ik, st @ 60 o Rt
o (class RIEA G HEEIAEHIR. ) #ER ARG FE method H (] &3 EoRHK 7o Fl , (HAIEE
a2 AR tFE, 8 import 2 4Isi A F s s R4, AT AR method AR HE 7% /E 4k
BRI R class Fr{i ] . @ H, 27 method Y class, B Byl 24 E F1E 5 (0 4t A F s, 8 R —10
FAHE 5| method A2 IR H 211 class [1)—LE 41 JF A .

TR A A, PIEAA M class, WATARREER ype (R[E). EPA object.__class__ #f
CYEa

9.5 #% (Inheritance)

WK, WREG T34, [class ] B35 F FF O EABREE class. —{# derived class (fTAESIE]) FEF%
5 &Eﬁiﬂ@[ﬂ?

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>
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%W BaseClassName WMAMEFEE I KL 25, HaZlE A E AL derived class . %ﬁé’?
base class (JEJIEHEE]) 192 FE, HHADTE =R EE WG aFN. SaMRAH, Flan, #—{F base class ;&
HE S — (A Tl e ey

[class DerivedClassName (modname.BaseClassName) : ]

AT derived class 7EFEMYIEFE, BHAT base class F[H]. & class PP ERE, base class Glmo . 52 H i
FEVTIES IR SR BOR 148 P SR TE % class HHRE], H @ AEABTE base class FPla, [5AN13% base class
ARG B HAD class,  FIlE (8RR er g [ i e -

% derived class [ B GIl{LEEG 45 E> B : DerivedClassName () @47 3% class [1)—{HHF 85 . Method
()2 B RTAN S - BHMERY class @MEE PR, WRFZ, Wi base class AR EIA: FE, WREEL T
—{E R, HIIE% method 1142 B AR .

Derived class 1] PA7E & H: base class [1J method., method FENT MY [7)— #7425 5 HiAh method WFEA FRE 4
FE, JDAEY base class f)—1{j# method ¥& N 4H [F] base class W 5E FEMY 75 —1#l method IR, 4] GE-€&Eny | —
#7825 E 1) derived class HfY method., (% C++ FEUa% AR Python W TA method B[ FHZE virtual,)

—AH7E derived class 7 5 1) method 7] fg =5 B I & AH L4 70 1 JE B 4 AR base class "1 4H [F] 24 ## 1) method.,
BLH BEENY base class [1) method A — 1 fiff B 5 HENEN BaseClassName.methodname (self,
arquments) . 154 R FEBREH. GHER, /\ﬁf base class 7E 43 /E F 4 7T A BaseClassName
BEAFEURE, B EA B

Python 47 i 18 [V bk 07T DA JH A A K -

o ffif] isinstance () H|E—EEHMEE: isinstance (obj, int) HAETF obj._ class__ &
int B H int H% HRA R True,

o fiiff] issubclass () HE class #&7K: issubclass (bool, int) € True, W[ bool & int [
subclass (TH([E)). @%, issubclass (float, int) f&False, .. float .7F7\E11: int [ subclass.,

9.5.1 ZEH# K
Python 8,37 4% £ B4R L . —{fF £ 1H base class [1] class definition F ARG EHE T

class DerivedClassName (Basel, Base2, Base3):
<statement-1>

<statement-N>

HERZHEET, REEA6FE, RTLUSHEES, B EK H parent class (LHHE]) AR, HE
FHAE: FEEEL. ARG, EREEEENMR cass PAEERE. FHib, B — gk
DerivedClassName [EVG#4RF], HIFE Basel a1, 2 (GEEIHL) FF Basel ¥ base class H1i# s, &
WEAREI X EE KR 205G, G7F Base2 #37, RILEIHE,

FE L, ERMEME—LE; method MENTIEF @B REHIEE (L, DASCIRH super () MIATERFI . 5 5 >U7E
HAlf) 2 ARG S, BEINF IR —{f 77 (call-next- method) HHAEH *ley?inn 7 114 super call (HEAL
) HASEER.

B REHEF R B, HIEIZ EE AN a5 ER R o 2 2R E] (o 52 /0—# parent class 1] DA%
I class %8 2 A AEAFH) o BN, Fra R class #R4EK H object, K ILATLf £ B A& 1) HEHR AL
T2 MFNE object WAL, [E T 84 base class # 2 I AFHL, %ﬂlu‘{iﬁi%%bﬁl}bﬁﬁﬂ%ﬁ% JiE 5 [EM A,
(linearize): £ FAAHH class HRLE MIEA B IE) T . BH4MH parent HariFny—k. (i B384 (monotonic)
ik (FERSE, 1 class W PAWE subclassed (FHEEML) , 1A €5 2 H: parent (38 B CIET) . 482, &
Sep T AT A AT S . A 2 EAER Y class JEER BE. L&, 755 python_2.3_mro.

Il

9.5. #7% (Inheritance) 87
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9.6 FAREE

[FLA7 ] (private) ECHISE UL, $&i12 NEY PHERIEMAAF I 8 8, JE7E Python HORAFAER. (B2, K
Z % Python (WA ASERE~F — B AR [E—RERZHE (W _span) REGAHE APL (AR
i) E‘Jﬂﬁz\;ﬁ (non-public) #5y (MEmE 2Rk, HiEEUR EEIRE) . EYHE—M B EME, A,
IRANTFATIE AL

BESR class FAA B C A — AR RG] (BG4 B8 subclass 1 361 24 FRE 28 ) , B AR A7 o —
A BRA X%, FE] name mangling (£ F51E4H) o ATMI#ERE __spam (Z/DWHFIE FIKE, &2k
ETEE) B944:44 5% (identifier) €rgh LA % ([FIE] _classname_ spam, fEM classname Fiie 44
BB RIEER B ET class 255 . SIS G ETE class IEFRZ HEsA, TR EEA % G % W E2 R sEy
LB E R 58 o

hz%
ZEFL A 24 TR G MRS (1 e B IR G (.

A4 AL B AT subclass 7 %5 method TS I class [EFSRY method MY, @A H B . S0 K(E):

class Mapping:
def _ init_ (self, iterable):
self.items_list = []
self.__update (iterable)

def update(self, iterable):
for item in iterable:
self.items_list.append (item)

__update = update # private copy of original update () method
class MappingSubclass (Mapping) :

def update (self, keys, values):
# provides new signature for update ()
# but does not break __init__ ()
for item in zip (keys, values):
self.items_list.append (item)

1 LBlH, B AE MappingSubclass & HUIIA __update skEIFF, tEENEFIEE, WIETE Mapping
class W, T & g % [F[F] _Mapping__update, M fE MappingSubclass class W, T & gt % [F [F)
_MappingSubclass__update,

AEERL, B B AN BT BRI S S AR AT P . BRI R R
FIREARA ), BIANLERRER 2 (debugger).

TAMBIERE, ELEA exec () Bk eval () MRS A G ILFA T class (14 FEAHEVE T class; EH1 global
B ZC RO B, R% RO [R] R A2 PR A B Bl v JC AH A i3 15 (byte-compiled) (AR 2. [RIER A FR 58 A i
getattr (), setattr() fldelattr(), PAREHESE _ dict_ i,

88 Chapter 9. Class (%[F))




Python Tutorial, $(F] 3.12.4

9.7 #W7(L8A

R — G RIE], B Pascal ) [record] mf C fiY [struct), W RAKE— L6442 R 1K) G0 TE H 040 7E —
&, ARHEEERA M. faE EENB0A R[N dataclasses:

from dataclasses import dataclass

@dataclass

class Employee:
name: str
dept: str
salary: int

>>> john = Employee('john', 'computer lab', 1000)
>>> john.dept

'computer lab'

>>> john.salary

1000

A PR T 4 R ET ) — B Python REUA, K8 RELAMLE— class SRR, 1L class BithEas Bk H(E)
M Z T method, BIAN, ARARA KX, EERE—AEEW AR ER, (Rl e s — A
read () fil readline () method f class fEEMFAr X, 7R RIS EOR, [ERIAEDS | SO EiE.

LT method WL AA EYE: m.__self @A method m () MELHIYIM:, TMim. __func__ HIZ%
method JI7 ¥} JiE Fr) B X 1«

9.8 [Fl#X2% (Iterator)

FIHAIELL, JRATREC RS R 5 R 2 M) 28 4% (container) Y18 I DAGE I £or BuAAHitA7(EIE -

for element in [1, 2, 3]:
print (element)

for element in (1, 2, 3):
print (element)

for key in {'one':1l, 'two':2}:
print (key)

for char in "123":
print (char)

for line in open("myfile.txt"):
print (line, end='")

B ARSI R Ay . EMRERA 6 FH7E Python W R mT R H VA — 3. 4%, for BIAX G
B LY iter () o R EEERZEDE, PFEEFET __next__ () method, it method
TR AFPAER T ITR . HURMER, _next_ () #%45]%f StopIteration fi4l, AKiEHN for &1k
IR . AR0T A FH ) R next () ZRIEN _ next_ () method; sEHGIT R T B MEME = :

>>> s = 'abc'
>>> it = iter(s)
>>> it

<str_iterator object at 0x10c90e650>
>>> next (it)
00
>>> next (it)
L} b ]
(B T—1)
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EHE—5)
>>> next (it)
ICI
>>> next (it)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

next (it)

StopIteration

FIBEMC 0 E MR 1R, FERI class IAER ST EMMRES 7. €% _iter_ () method
A nMEE—(HAH __next_ () method Fy¥{4. WNHK class ELEFK T __next_ (), H] _iter_ () A[PAR
[o]fE self:

class Reverse:
"""Tterator for looping over a sequence backwards."""
def _ init_ (self, data):
self.data = data
self.index = len (data)

def iter_ (self):

return self

def _ next__ (self):
if self.index ==
raise StopIteration
self.index = self.index - 1
return self.data[self.index]

>>> rev = Reverse('spam')
>>> iter (rev)
<__main__ .Reverse object at 0x00A1DB50>
>>> for char in rev:
print (char)

w T e 3 .

9.9 [F|42& (Generator)

[Fl 4 20— R g r [E AR AR A i B [ER ) TH . B M B Emms B kX —hk,  E5 T %2 [ 3k
B, @A vield BAR. FUWRFEEAESR B next () B, &M LKEEFIM BEWERT (TETE
Jir EORME DA B bR TR BRAS) o DAFREBIRUR, @[S T A E A 5 -

def reverse (data):
for index in range(len(data)-1, -1, -1):
yield data[index]

>>> for char in reverse('golf'):
print (char)

BT 1)
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(M L—H)

FEATT AT DA [EVAE B8 AR 52 B 2, BE I DA class [EREBEAIEMC 2SR 52 1, G0 R wi— i A diiod . e (E) Ak 280
A EENSFE R E, _iter () Ml_next__ () method & HEgEr .

75— A B SR R AR Y, RSSO A IR 8 e P U 2 ] E B el Ao o A% ek UL B sel £
index fil self.data {4 B 7 N4 5 S 5d ELTEEN Il .

% 7 & H B #57 method FIFEAFAEUIRAE, WEASSA LN, BMEE& HE)5]% StopIteration, B4
PEEEEAE—E, HESrEMCE 4 5 i RS .

9.10 [F428:EEK

S B 1) (E)A: 5 AT DARS A S — ey AR SRS, T A9 RE8T(0) list comprehension (R 41 A5 4357 )
EANEEE S M AR 36 5% . 8 FEE S =gt A () A 50 37 R A1 6 2K (enclosing function) F i F (91
], [EA: i s se B [E RS e e b, RaCisiok (Dol sei D, R HL4F i) list comprehension H[E)
[y

Bil4n:

>>> sum(i*i for i in range (10)) # sum of squares

285

>>> xvec = [10, 20, 30]

>>> yvec = [7, 5, 3]

>>> sum(x*y for x,y in zip(xvec, yvec)) # dot product

260

>>> unique_words = set (word for line in page for word in line.split())

>>> valedictorian = max((student.gpa, student.name) for student in graduates)

>>> data = 'golf'

>>> list(data[i] for i in range(len(data)-1, -1, -1))
[lfl, ll', lol, lgl]

%
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cHAPTER 10

Python 124 iR =X EHL EE

101 fERZHHE

os BALFRHL 7 B SRS R B Ay R 2

>>> import os

>>> os.getcwd () # Return the current working directory
'C:\\Python312"'

>>> os.chdir ('/server/accesslogs') # Change current working directory
>>> os.system('mkdir today') # Run the command mkdir in the system shell
0

B import os Tk from os import *. jEifflEfulE REFEAFE A EME2EEN os.open () B
[ElE gt open (),

FEME os QIR BUSTHREETCE R0 dir O Flhelp () RIEHA M-

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (os)

<returns an extensive manual page created from the module's docstrings>

E H A H DB, shutil SR TS5 (M i wi S i -

>>> import shutil

>>> shutil.copyfile('data.db', 'archive.db')
'archive.db'

>>> shutil.move ('/build/executables', 'installdir')
'installdir'
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10.2 {EX 2B B>t (File Wildcards)

glob BLAHFRAL TR PAGE B I8 H e 8 S EIE AR 25 35

>>> import glob
>>> glob.glob('*.py"')
['"primes.py', 'random.py', 'quote.py']

10.3 &< IS8

N TR T R s A 815 | . B2 | e DA list (5p31) TBAPITE sy s B argy YL . B0
PAF demo.py fH%:

# File demo.py
import sys
print (sys.argv)

PN BAEa 2% #4T python demo.py one two three [HHiH:

[[’demo.py', 'one', 'two', 'three'] ]

argparse BLAFRML TR SEEVR A AR M A 2515 | 8. PAREA T ER-—FER 2 MR A, B
FREBUR T

import argparse

parser = argparse.ArgumentParser (

prog='top',

description="'Show top lines from each file')
parser.add_argument ('filenames', nargs='+")
parser.add_argument ('-1', '—--lines', type=int, default=10)
args = parser.parse_args()
print (args)

H python top.py —-lines=5 alpha.txt beta.txt FEGOVIHITE:, ZEAREGH args. lines &%
5, [E)¥f args.filenames #%[F] ['alpha.txt', 'beta.txt'],

104 #ERBHEHNTREENRLE

sys BA A stdin, stdout, I stderr ZEJE L. BI{diE stdout g BB A IR, 183 stderr V] ) H 2450 2 505

S

>>> sys.stderr.write('Warning, log file not found starting a new one\n')
Warning, log file not found starting a new one

AR EA R AN R R sys . exit ().
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10.5 FHENLLEH

re BEHFLHLIEBIFRA (regular expression) i i i 7 H B FE . 22 B PRIEVAE R HL 38 DA R BRAFIRE ,  IERLROR
A i PR LAt e AL I AR () 58 -

>>> import re

>>> re.findall (r'\bf[a-z]*', 'which foot or hand fell fastest')
["foot', 'fell', 'fastest']

>>> re.sub(r' (\b[a-z]+) \1', r'\1', 'cat in the the hat')

'cat in the hat'

W T B R, DIV AT LA RO (RS, R AR B 11 method 2 HUBC AR -

>>> 'tea for too'.replace('too', 'two')
'tea for two'

10.6 B 4HR

The math module gives access to the underlying C library functions for floating-point math:

>>> import math

>>> math.cos (math.pi / 4)
0.70710678118654757

>>> math.log (1024, 2)
10.0

random BEAFR L T B T.H -

>>> import random

>>> random.choice (['apple', 'pear', 'banana'l])

'apple'

>>> random.sample (range (100), 10) # sampling without replacement
[3o0, 83, 16, 4, 8, 81, 41, 50, 18, 33]

>>> random.random () # random float

0.17970987693706186

>>> random.randrange (6) # random integer chosen from range (6)

4

statistics BARIRME T BHERIEHREAS R (BT, P SEEESE) HoRe:

>>> import statistics

>>> data = [2.75, 1.75, 1.25, 0.25, 0.5, 1.25, 3.5]
>>> statistics.mean (data)

1.6071428571428572

>>> statistics.median (data)

1.25

>>> statistics.variance (data)

1.3720238095238095

SciPy B4 <https:/scipy.org> A 71 22 BUE A B A4 .

10.5. FEREALLH 95



https://scipy.org

Python Tutorial, £(F] 3.12.4

10.7 #HEEEH

Python HHA i 2 77 HUAR B VA S B BRAR B 1h 7 o Ao B LAY 9 1 1)1 (4% ur11ib. request LA AT AEARHEST
BUZERIA B smeplib Al DA AZF B :

>>> from urllib.request import urlopen
>>> with urlopen ('http://worldtimeapi.org/api/timezone/etc/UTC.txt') as response:
for line in response:

line = line.decode () # Convert bytes to a str
if line.startswith('datetime') :
print (line.rstrip()) # Remove trailing newline

datetime: 2022-01-01T01:36:47.689215+00:00

>>> import smtplib

>>> server = smtplib.SMTP ('localhost')

>>> server.sendmail ('soothsayer@example.org', 'jcaesar@example.org',
"""To: jcaesar@example.org
From: soothsayer(@example.org

Beware the Ides of March.

n n)

>>> server.quit ()

(SR RG] 1 rh 77 A M AT — (B 7l At )

10.8 H EAf B B

datetime HAHFRHLFTZE class W] VARAE HIDA R KR[]8 fif LG (EEAT AT o AAH SR FLUISRLIG ) ey i85,
ORI B2 A ORI I S A RS RS S AR A . AL AR A S e [ (F S

>>> # dates are easily constructed and formatted
>>> from datetime import date
>>> now = date.today ()

>>> now
datetime.date (2003, 12, 2)
>>> now.strftime ("%m-5d-%y. %d %Sb %Y is a %A on the 2d day of %$B.")

'12-02-03. 02 Dec 2003 is a Tuesday on the 02 day of December.'

>>> # dates support calendar arithmetic
>>> birthday = date (1964, 7, 31)

>>> age = now - birthday

>>> age.days

14368
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10.9 FH[EH

P AR R A DA S R A s AT L SR MORAL . 404 211D gzip.bz2, 1zma, zipfile PAJz tarfile,

>>> import zlib
>>> s = b'witch which has which witches wrist watch'
>>> len(s)

41

>>> t = zlib.compress(s)
>>> len(t)

37

>>> zlib.decompress (t)

b'witch which has which witches wrist watch'
>>> z1lib.crc32(s)

226805979

10.10 3HEEEA

A8 Python i F 2 ARAEL 17 g ) (T S RELY AN [) BE A ¥R 8RB 22 (). Python $2L T RPN 22 R T A,

SOPRE, A A REGRE wple pFT G AL ES AR M 5 7K. timeit B AT ATRGEHI IR

>>> from timeit import Timer

>>> Timer ('t=a; a=b; b=t', 'a=1; b=2"') .timeit ()
0.57535828626024577
>>> Timer('a,b = b,a', 'a=1l; b=2").timeit ()

0.54962537085770791

FHER timeit BUAHIRALEERIKLEE, profile BIMPAK pstats BAHAIFRAL T —S67E KA AR AT
(BT el 5 el P L BB 1) [ B, (time criitical section) it T

10.11 REEE

FEE R AR — (R 735, R B R R A (R R B, DASCAE B AR rh SR B b i L2 el

doctest BB T —(H T I, Al EV R EEAG SCPE T BT M. 800 0 LA
AN St 550 R B RE e b BRI B %, T TR, DR doctest
AL R B B0 4 R S5

def average (values):
"""Computes the arithmetic mean of a list of numbers.

>>> print (average ([20, 30, 70]))
40.0

mn

return sum(values) / len(values)

import doctest
doctest.testmod () # automatically validate the embedded tests

unittest BMAANE doctest BHLBEMAS) , (2 ERRARAT ATE ) Sh—(iAE 2[5 57 o se ey Bl e -
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import unittest
class TestStatisticalFunctions (unittest.TestCase) :

def test_average (self):
self.assertEqual (average ([20, 30, 70]), 40.0)
self.assertEqual (round (average([1, 5, 7]1), 1), 4.3)
with self.assertRaises (ZeroDivisionError) :
average ([])
with self.assertRaises (TypeError) :
average (20, 30, 70)

unittest.main () # Calling from the command line invokes all tests

1012 F4EHEE

"Batteries included” J2 Python {8t 5%, & ML & T ARG B KA EM, BB EERmIIRE, &K
FREIENRE . Bildn:

o fiiffl xmlrpc.client Ml xmlrpc.server fAH VR imAs BIT R TEIA S . Bk 4 MEE
A XML, i FERTZEE 4E XML A s e LA A B ek -

o A E email B4R MIME FIEHAth RFC 2822 8B & 343 a8 3c . #EIA smtplib FI
poplib iE LU E BRI et BRI HUE U AEL , email A W o280 T L4, n J i 37 B A5 ()
ARG M (L ERESE) AR VR S 5 BB I o

* json Ef}¥ JISON ERIZERE 5T, $RAEEIRA L1, csv BALHIIRAEE B35 CSV (LLESE
DT ERTE R, BEEREME TRHIEEA X1 ) . xml.etree.ElementTree, xml.dom Bi
xml.sax B{FRZHE XML i)EH . 478G, B AE A E 4L T Python fE I FE=CEL HoAb T 2
2 BRI A2 [E.

» sqllite3 )2 SQLite Rl pR ) — g 4E, A0 AR AVER &R, ] DA R i A
HER) SQL FhYE AR B AT HOpTEL A L.

o HHFELIBEBALIA4, UF gettext, locale fll codecs &F&E{f,
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cHAPTER 11

Python #Z 4 R = EHEE——5 — B p

5 R R S 2 SR AR R T R A A . R SR AR A B/ NE A

11.1 HH#ER {1t (Output Formatting)

reprlib BIFEHL T —ff repr O BIMCA, M ACARIRLA B A BUR K B e i) SR A 2% -

>>> import reprlib
>>> reprlib.repr (set ('supercalifragilisticexpialidocious'))
"{lal, lcl, 'dl, 'e|, lfl, lgl, ...}"

pprint BALRESEIEERIE I B s s B 51 Bl [ ELR DA BCRERS Wi . i R
WA, [EESER ENEME ] e AT AN HE, DASE IS R 0N SOk G -

>>> import pprint
>> t = [[[['black', 'cyan'], 'white', ['green', 'red']], [['magenta',
'yvellow'], 'blue']]]

>>> pprint.pprint (t, width=30)

[[[['"black', 'cyan'],
'white',
['green', 'red']l],
[['magenta', 'yellow'],
'blue']]]

textwrap HALREERE AL SORINBIE . DT AR E ISR A T :

>>> import textwrap

>>> doc = """The wrap() method is just like fill () except that it returns
. a list of strings instead of one big string with newlines to separate
. the wrapped lines."""

>>> print (textwrap.fill (doc, width=40))
(B T—1)
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(R E—1)
The wrap () method is just like £ill ()
except that it returns a list of strings
instead of one big string with newlines
to separate the wrapped lines.

locale FRALBEAEHL—0 & A H5 E SCAL A B & RS 20 ok . locale FEAH 1Y) format p& 3 1 grouping &
P, P AR5 PR AT (group separator) s B %=1k :

>>> import locale
>>> locale.setlocale(locale.LC_ALL, 'English_United States.1252"'")
'English_United States.1252'

>>> conv = locale.localeconv () # get a mapping of conventions
>>> x = 1234567.8

>>> locale.format_string("3%d", x, grouping=True)

'1,234,567"

>>> locale.format_string("%$s%.*f", (conv|['currency_symbol'],

C conv|['frac_digits'], x), grouping=True)
'$1,234,567.80"'

11.2 it (Templating)

string AL —HZIAEN) Template class, @AM MLREAE G 00 &EAT IR (L . AR
FHRENE ORI, (EA 03 e A A 0

L7 2 EVOLAF 344 B8 (placeholder name), ‘A2l 5 M LA 1) Python VR (1, W51 e
WO ST ACHE  E RP B SO FFTE BT 1T R0 F LRV TR Ao G 55
DD#—57t $:

>>> from string import Template

>>> t = Template('S${village}folk send $$10 to Scause.')

>>> t.substitute(village='Nottingham', cause='the ditch fund')
'Nottinghamfolk send $10 to the ditch fund.'

4 R AE dictionary =Y BH 4 7 5] #5 b R AR AL A B A A 58 (E, R substitute () method % 5| %
KeyError, ¥ jAH {44 [E] (mail-merge) K7 B A FEC, (F FH H R ML ERIA iR A2 Ry, BLkE
flif] safe_substitute () method &% —UWIRE R H/D, B aRRHENIFEAE:

>>> t = Template('Return the $item to S$owner.')
>>> d = dict(item='unladen swallow')

>>> t.substitute (d)

Traceback (most recent call last):

KeyError: 'owner'
>>> t.safe_substitute (d)
'Return the unladen swallow to $owner.'

Template [ subclass (T4HE)) W DASESE B #1105 BT 9% (delimiter). 140, — AR v (EVSE &5 AOHE BT i 44
HIRg, WTLABESE A A SR EEEIAE B, B R ks X A % -

>>> import time, os.path
>>> photofiles = ['img_1074.jpg', 'img_1076.7jpg', 'img_1077.jpg']
>>> class BatchRename (Template) :

delimiter = 'S$'

T 1D
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EHE—5)

>>> fmt = input ('Enter rename style (2%d-date %n-seqnum $f-format) : ")
Enter rename style (%d-date %n—-segnum $f-format): Ashley_3%n%f
>>> t = BatchRename (fmt)
>>> date = time.strftime ('%d%b%y")
>>> for i, filename in enumerate (photofiles):

base, ext = os.path.splitext (filename)

newname = t.substitute (d=date, n=i, f=ext)

print ('{0} ——> {1}'.format (filename, newname))

img_1074.jpg ——> Ashley_0.Jjpg
img_1076.jpg ——> Ashley_1.3jpg
img_1077.jpg ——> Ashley_2.7Jpg

MR 75— (R, AR 2 b i 1 A% AT 70 B A B T PALE) XML AR A0
A HTML AR B A 5T .

11.3 —i&E#1ZE52 4 HE (Binary Data Record Layouts)

struct BT pack () fl unpack () Az, FIR BB R sl ERS . DUR#EBIE,
UHAHEAE ] zipfile BAHMEET, 8 (ERE EE —E ZIP #% % a9t 8E & (header information). JEE A4
PR "B T TR 2 (B R B (G S RESE B (unsigned number). "< 42758 PN,
fd FH /)N (little-endian) 37 JCARLIE)F :

import struct

with open('myfile.zip', 'rb') as f:
data = f.read()

start = 0

for i in range (3): # show the first 3 file headers
start += 14
fields = struct.unpack ('<IIIHH', data[start:start+16])
crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

filename = data[start:start+filenamesize]

start += filenamesize

extra = data[start:startt+extra_size]

print (filename, hex(crc32), comp_size, uncomp_size)

start += extra_size + comp_size # skip to the next header

11.3. —igE$ZF £ 52 HE (Binary Data Record Layouts) 101
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11.4 Z#1T# (Multi-threading)

TR — R R IR IE P A K (sequentially dependent) 1) 22 (AT 5 A T AR (decoupling) AT, & HAAT
BAET R PUATE, ZHATHE ] DA AR T R Bl i B S AR W ROBERE g . — (MBI I B2,
1 VO BIFIIRE , TE5 — (A THE AT R

PATT RIS T I8 threading BAHNATE S SBT3 A2 Rl R AR LA T -

import threading, zipfile

class AsyncZip (threading.Thread) :
def _ init_ (self, infile, outfile):
threading.Thread.__init__ (self)
self.infile = infile
self.outfile = outfile

def run(self):
f = zipfile.ZipFile(self.outfile, 'w', zipfile.ZIP_DEFLATED)
f.write(self.infile)
f.close()
print ('Finished background zip of:', self.infile)

background = AsyncZip ('mydata.txt', 'myarchive.zip')
background.start ()
print ('The main program continues to run in foreground.')

background. join () # Wait for the background task to finish
print ('Main program waited until background was done.')

ZAT R R EER R, B M0 I SR SR R T4E . (B, threading AL T £
{E [5] 25 B ¥R R 464 14 (synchronization primitive), f145%H (lock). Z{4 (event), f§{f5%3 (condition variable) 71
5¥[F) (semaphore).

[EaiE s THARER, (EA/NMNY RS T e S SE M A B R oA, (Bt iy 8 v 2
TEFTA B R R AU T B B — AT A P, AR BEI queue BEALI BT AR A2 B HABA TR ROR -
NG G Quene MIIFEATRAT AR M BRI AR, RS R aEt. o, Hlse.

11.5 H[FJEE(F] (Logging)

logging BLAHR LTI RE A 4 HE bk A R E R 4. i iEET, HERUS &9k 2R

sys.stderr:

import logging
logging.debug ('Debugging information')
logging.info ('Informational message')

logging.warning('Warning:config file $%s not found', 'server.conf')
logging.error ('Error occurred')

logging.critical ('Critical error -- shutting down')

EgEA AT

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred
CRITICAL:root:Critical error —- shutting down
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TETEREE], AR SR EAN Sl s, Jui Sl 8 5 BB S 3% (standard error). AL 88 IEALHE
AR R B &5 T EF . BORl (datagram), AEE%AHEE (socket) B HTTP fil il . i 25 vl DARRBERIUE 1)
BAeIER, BEANFEMEEH (routing) 72: DEBUG. INFO, WARNING., ERROR f CRITICAL,

H [EIREE = A nT DA 0¢ Python FCE:, o] DA BB BT 255 T Aoty E B SR DAEA T % (B iy H [ETRCED,
117 4 ZE 36 ) AR AR 3

11.6 555|F (Weak References)

Python € F B4 TRCIE BB (K2 MW (AT 2 BRFT I (reference counting) [EVli fHgarbage collection S
BRIEEEZH) . H—H2 BRI R EAA, iRl et .

e = R 2 o AR S XOREVERIE 8 R, (LR T 0 75 e 4 T SR i L Aty 2 e o IR B [E e . w]
Mg, B URBEEM, Wy — M ek A L (permanent) 2 0., weakref BIAHALH T A0l
AR ST 2 BB EWI . BT TR R, E & A B — 595 3 (weakref table) R4,
[EIEIS5 5] FH 44 % — 1 [0 1 (callback). L7 () B FI 035 BT 7 (cache) FR4E AR E] &3 £ A 0 44 -

>>> import weakref, gc
>>> class A:
def _ init_ (self, wvalue):
self.value = value
def _ repr__ (self):
return str(self.value)

>>> a = A(10) # create a reference

>>> d = weakref.WeakValueDictionary ()

>>> d['primary'] = a # does not create a reference

>>> d['primary'] # fetch the object if it is still alive
10

>>> del a # remove the one reference

>>> gc.collect () # run garbage collection right away

0

>>> d['primary'] # entry was automatically removed

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
d['primary'] # entry was automatically removed
File "C:/python312/lib/weakref.py", line 46, in _ getitem_
o = self.datalkey] ()
KeyError: 'primary'

11.7 (A List Y TH

FIEZ N RS TR, TAEEEIE list (H$331)) BUEHGRL . B2, AR @RI aRr) &S
T LB R I EAE.

array BB T —M array ¥, B5&E list, (HHBEREF R ER HAE B mMfEA7. T i #isl R
—{FHEE 51 (array), DA {7 7CAL A BEFF5E i 8K (unsigned binary numbers) [EJf 7780007 (JFZUAGE] "H" ),
M 7E Python REWY 4 1ERL list v, 44 X5 H 38 35 68 H 16 {337 704 -

>>> from array import array

>>> a = array('H', [4000, 10, 700, 22222])
>>> sum(a)

26932

BT 1)
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HEHEE—5)
>>> af[l:3]
array ('H', [10, 700])

collections B T —ff deque ¥yff, BARJE list, (HREZMIMA (append) I (pop) AYH BEHIHR,
T P P A Fr S B NS o SRR P8 TR BEAEE)5] (queue) FLEE BEASE 4% 5335 (breadth first tree search):

>>> from collections import deque

>>> d = deque(["taskl", "task2", "task3"])
>>> d.append ("task4")

>>> print ("Handling", d.popleft())
Handling taskl

unsearched = deque ([starting_node])
def breadth_first_search (unsearched) :
node = unsearched.popleft ()
for m in gen_moves (node) :
if is_goal (m) :
return m
unsearched. append (m)

B TR list FEAERASL, eRaURHARME T HAL TR, Bl bisect B4, AAREEHAE sorted list (EHEF
#1) R

>>> import bisect

>>> scores = [ (100, 'perl'), (200, 'tcl'), (400, 'lua'), (500, 'python')]
>>> bisect.insort (scores, (300, 'ruby'))

>>> scores

[(100, 'perl'), (200, 'tcl'), (300, 'ruby'), (400, 'lua'), (500, 'python')]

heapq BATRML T LEpR50, AEELHYIEAR List T VEHERS (heap). f/MERYIH H S RFFIERIE S . #R
—UERE L WAFRUR/INCE, EA R list A THEF 1o e HREUORE), Eaiai:

>>> from heapq import heapify, heappop, heappush

>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]

>>> heapify(data) # rearrange the list into heap order
>>> heappush (data, -5) # add a new entry

>>> [heappop (data) for i in range(3)] # fetch the three smallest entries
=5, 0, 4]

11.8 Decimal Floating-Point Arithmetic

The decimal module offers a Decimal datatype for decimal floating-point arithmetic. Compared to the built-in
float implementation of binary floating point, the class is especially helpful for

o o R A R At 5 S 3 (5 ) R TR BT
o SEPVRTHESE (precision) [,

o FEHIPUE T, DA 2 iR B A A

« JAEA R/ NI (decimal place), K

o fEHE G AR R TR R Y A

BN, FEHE 70 200 TSR L 5 % [FIari R, 0 otk s B oRn — v B, @R A
Fo WAREREAGCR IS AR RHEGT S, mE D g EHE:
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>>> from decimal import *

>>> round (Decimal ('0.70"'") * Decimal('1.05"), 2)
Decimal ('0.74")

>>> round (.70 * 1.05, 2)

0.73

Decimal HYJESLATR @ (R RARKIZE, S ARIEAT M (R A R0 B BT S50 19 Bl 44 B e A O 81 A5 8015 B ) o
M. Decimal W PATEHF TRtFLAATR, DA (E) A 3 i v S e R e s 1 3 SO e 25 v P R

HEMERY R V15 Decimal class BRIEIFUAT 3 i 7 M SOAS 80 FH P RS SRR R S5 e A ) -

>>> Decimal ('1.00") % Decimal('.10")
Decimal ('0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal ('0.1')]1*10) == Decimal('1.0")

True

>> 0.1+ 0.2 + 0.2 +0.17 +0.27 +0.2+ 0.2+ 0.2+ 0.1+ 0.1 ==1.0
False

decimal FELAH I HR LI S v 7 Y L (ERE EEE :

>>> getcontext () .prec = 36
>>> Decimal (1) / Decimal (7)
Decimal ('0.142857142857142857142857142857142857")

11.8. Decimal Floating-Point Arithmetic 105
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CHAPTER 12

i RiEREd

12.1 &4y

Python J T X3 45 fr 150 2 M B s BEAO 2 RBLAL. T s W 6 5 S A 2 A U
P 3 0 PP R 32 RS R SLAR B I, SR PP R R MRS A 0 7 1 A2
7.

FREREUR 9 /R AT 2 05— 25 Python ST DAY R HE PRG3R . UMM A 75 % — B O BLAL
{1 1O, L3k — (AR B % 2.0 HE, MR Aok 5 1.0 SR 2.0 A frlize, ABOR T
= ST

Ry 56 R 25— (R FV 57 5. (virmaal environmen), 38 Re— B SLAG RoRH S, () ELIEVIR 60 745 52 WA
Python, DA J— SR £5F

S ] PR T DA S RO ESERE. DATI o T S 0 o, MR A eI 11 0
e, [FLEJRAEHF 10 M, SATIMEMARS B LT DU A3 40— (47 2.0 MUAOIESEMEG . S IEFIRES B 75
ST AE] 3.0 WL, BV rip RS A OB

12.2 B FRBR

AT S A PR B BRI AL A venv. venv M ZREHAT A 41 Python LA (M1 —-version BT
A ) o BIANEET python3. 12 JATAN A L% 3.12 AR

e B GE, 7E R S N YOI 2 i, DA (seript) $17 ven BUAHIFLEL 485 %
FHIcH S

[python -m venv tutorial-env ]

MR tutorial-env NEFEWEE, BEES tutorial-env Eklsk, [ H W E7E L &7 —{f4 Python
LRI AR DA RO ] ) S SR AR A R A
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[EIERE B R LR . venv, B4 R @ (5% EORICEARAY shell HHRIFRERL, PGS bRy 44
%;Mﬁ;ﬁﬁ;gﬂﬁéﬁﬁéﬁﬁ WA AT R . B RERT IR B TR SOR I . env BRETEAMUE
(SR

— BARES T SRS, R AEEIE.
1£ Windows Z&&iH, A :

[tutorialfenv\Scripts\activate ]

7E Unix 8 MacOS £&%%, i/ :

[source tutorial-env/bin/activate J

(38 BofE A % 38 i bash shell, WRAR 2 esh 5% £ish shell, JEE @ &K activate.csh i
activate. fish [FI7,)

()% [FHEER B Gt AR shell 3878 5270 A BUR R IEAE 6 R [EgEER BT, () HAS MO LR RTERAT python
FA IRE A AT ATS 21 RE 2 1 Python AR, (il :
$ source ~/envs/tutorial-env/bin/activate

(tutorial-env) $ python
Python 3.5.1 (default, May 6 2016, 10:59:36)

>>> import sys

>>> sys.path

['', '/usr/local/lib/python35.zip', ...,
'~/envs/tutorial-env/lib/python3.5/site-packages']
>>>

M ORI

[deactivate ]

TR # A

123 H pip EBEHF

PRI A — R Y i pip MIFEA L %6 . FHFNRE R B . pip TR 1€ Python Package Index L4, IR
AT DA 0 AR i 4 B (B 28 [F'EF Python Package Index.,

pip BIF#M T4 Vinstall”, “uninstall”, “freeze” 545 . (W] DA% installing-index 555, KEUS pip AY5E
FEEIIA S )

VRAT LAZ i 4% 52 B 1R 44 P AR A o AR RO -

(tutorial-env) $ python -m pip install novas
Collecting novas

Downloading novas-3.1.1.3.tar.gz (136kB)
Installing collected packages: novas

Running setup.py install for novas
Successfully installed novas-3.1.1.3

VRULT VA IR R4 2 A4 B == MBI AR e A -
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(tutorial-env) $ python -m pip install requests==2.6.0
Collecting requests==2.6.0

Using cached requests-2.6.0-py2.py3-none—-any.whl
Installing collected packages: requests
Successfully installed requests-2.6.0

SORIREHATILA S, pip GRIERRA CACLSGH, SRR EHAM. Aal AR BERTR B A SR 2R
FazhiAs, SOE P PAMIAT python —m pip install --upgrade AUBEMFTIHUEIRBIIMA :

(tutorial-env) $ python -m pip install —--upgrade requests
Collecting requests
Installing collected packages: requests
Found existing installation: requests 2.6.0
Uninstalling requests-2.6.0:
Successfully uninstalled requests-2.6.0
Successfully installed requests-2.7.0

python -m pip uninstall R 2 HE M4 T AR EBEEE TR IR E .
python -m pip show u] PABUR—fH4EE B1FHEHIL:

(tutorial-env) $ python -m pip show requests
Metadata-Version: 2.0

Name: requests

Version: 2.7.0

Summary: Python HTTP for Humans.

Home-page: http://python-requests.org
Author: Kenneth Reitz

Author-email: me@kennethreitz.com

License: Apache 2.0

Location: /Users/akuchling/envs/tutorial-env/lib/python3.4/site-packages
Requires:

python -m pip list SrEUREREEREE G 87N EM:

(tutorial-env) $ python -m pip list
novas (3.1.1.3)

numpy (1.9.2)

pip (7.0.3)

requests (2.7.0)

setuptools (16.0)

python -m pip freeze A DAEI[E— 8 2 & LM E ¥, (A28 H python -m pip
install A PAGERERIARS . — MBI S A 12 H0E B M B 2] — N requirements. txt MIRES:

(tutorial-env) $
(tutorial-env) $
novas==3.1.1.3
numpy==1.9.2

python -m pip freeze > requirements.txt
cat requirements.txt

requests==2.7.0

requirements.txt A PABRAZBIMA ], [ HARERE e AR — 3043 (M3 AT DA install
—r LRH R R AT

(tutorial-env) $ python -m pip install -r requirements.txt
Collecting novas==3.1.1.3 (from -r requirements.txt (line 1))

BHT—3D
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Collecting numpy==1.9.2 (from -r requirements.txt (line 2))
Collecting requests==2.7.0 (from -r requirements.txt (line 3))

Installing collected packages: novas, numpy, requests
Running setup.py install for novas

(M L—H)

Successfully installed novas—-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip A ELIYAE. 7 PA2% installing-index 55, AHUS5E8A) pip EIRASCHE. HARES T MEAER
AR T AE Python Package Index | ] DAUARHAYES, T PAZZ Python packaging user guide,
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cHAPTER 13

REA I REE L) 7

(ETRf A 5 m] e (E (038 1A 1) Python () SR

G2 AR BT Python ACRETEBUE AR % h Hridil

YRR RZAEMIFETER 2 s £ g ?
AFHUERSE Python IR —F43 o SEy SCUFEIEEAR AL SR 5

library-index :

PRz ESDE S FE, et ek (HRR) M5 R g8, w2 e o E
o FFMENY Python B4 THUA & (0 & R 2 M INARAG . A LU nf DAGEHK Unix (546 . @i HTTP A
RCE. EVERLEL airan s ERIE, AR, REFZ ML . DU S % FE pARR T
F A WR LA W] DA o

installing-index : - [EJ SELfi# A58 41 ] <22 56 HoAt Python 71 25 4 55 (AL

reference-index: Python 553 DA K sER M FEANEI . S0 o ERGE A A 2z 7y, (AfEE—MsES
B se a2 Aa .

T4 Python [{ &5 :

https://www.python.org: Python [ B4 . B SFEXME. SCPA S HE S 2] Python AH BB AT
https://docs.python.org: RH 7 Python 434

https://pypi.org: Python Z{4Z5| (Python Package Index), 2 Rt #%[FI#§E] Cheese Shop', [FI48 T i fi#%
Bi%§ Python HiAH &S|, EMRMLBALREEIWE F#. — B PItAEEM BRECAE, ARvT AR BR B nY 75 i (E
E5)5EEE H g KA A 33 .

https://code.activestate.com/recipes/langs/python/: Python Cookbook +&— 1 #H % KATAE R AELE , AR
WEHEB . R BIAL A S I A o R (B 45 28 1) 500K ) 4 M B 7E — 45 44 [E) Python Cookbook
(O'Reilly & Associates, ISBN 0-596-00797-3.) fjE4&H,

https://pyvideo.org BT & B FH & HE AL R r[El 4R B8 Python AH B 5 Fi4y .

https://scipy.org: The Scientific Python 22 & — & £, FH A 1 1 [ 4 38 5 B B VR A 4H., DA ST A ()
P, ARIZERE]L EEMRAERS . BRI E. SRS — RPN E

! [Cheese Shop (HZ7)k) ] /& Monty Python fty—f{RIMEE : — (B EA—FREDE, HeshfbmELE, kasEEs &.
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472 Python AH R i 5 [ B B RE I #e, BRI DASRIG BRI BIREAL comp. lang. python, H#E %2 python-
list@python.org T 27 i 5. (mailing list). 5 PIHEALMITES 27 B (6 B8, DRI o 0% 80 G oo BB (R385 1 Bl e
B — M. BREAHAEFMEZ, #l (REE) ME, e g BB, B5nHEar
FEFE https://mail.python.org/pipermail/

FESRMGZ B, whCHERR IR SR M (g REE) FAQ) & HvE BEl. FAQ €r[nl 25 BiAR £k i)
R, ARZ MELZ O mE R .

[Ef#
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cHAPTER 14

B B=NEI N\ AREE A1 s 5T D& (L

A SEHTAR 1 Python 38 s S8 i A2 74 A R 0 RE R () (history substitution), J§{fBL7E Korn shell
7l GNU Bash shell HFHAYIIfiE. G fER M GNU Readline pRaURARE AR, B S0 IR 2 M EY M . & 1
AT A CRE Scr, fosERM A EE .

14.1 Tab B8 &5k (Tab Completion) 0 s i2[[)#F &8 (History Edit-
ing)

TEE R DB IR, S RABALZ R B B¢ Wl RE @ pt HBIEVT , BreAnl DA Tab SEAIEY 5 B 56 1R
X5 EGAFE Python RUANNA M. 5 Al [0 52 Wy, AN AT R . BB string. a MR FRIE
53 (dotted expression), E G ¥ iRiE—M ' .+ ZHIHGERAORE, ARREORESRYIFREMLE, AT HE
SERUNE . FER, AUR—MEPA __getattr__ () method (J53%), IR SRRGERRM—E M, &
BRI RE Er AT MR A SRR . RGO LGB AR e 8 SR RC MR A e PRI B 2 e, —
fHA4E .python_history IEFR . £ T KB A B X AR, 5 80E LR ERSR AT ABE .

142 EHXNEFSINERTE

SLELIROAS ) B AR A L, EIRTIRROY th BURE R — M BRI s (2 — SR EV A peEr Bl WoRaE
TEARRREA TS TS SR (FUATES (parser) HIHH F—T 2 75 ZAHHFERRC (indent token) ) , AR
T o BE)TE T TR G i BRI IR R . A A —Am ORI A (SR ERR) 598, 5I9ERIALST
SRAYICHS, ARBERa .

O AR I PR B %, EVBELE BOR I, fIE) IPython, & AU Tab R E TS, 1
PR AR R E W . 0T D5 2 B PR A SRR . 55— DAL
HE)AX IS, #BE bpython.
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cHAPTER 15

Floating-Point Arithmetic: Issues and Limitations

TEFHAME A, 77 B (floating-point number) 2 DAJERS(E] 2 (—37) /R . BIanE], 751 fi/ g
W 0.625 A[g4rE 6/10 +2/100 + 5/1000, [AAEAGER, —ifEfi/N 0. 101 A4 E 172 + 074 + 1/8. 5
fE/NECE AR B, TME—E IR RIFE R RIS A TG R, BE A 3R,

ASERIE, K2 A/ NSRS LA "I O NN . — R AS R, i A r e (7 B RO R
PBR A RIS i 7 B O

e, BB EE A SRR VA /3 BB, ARAT A B E - N

(03 )
o, BRI

[0.33 ]
w0, HAFRIT

[0.333 ]

R, AR 6 2 DA, R AR R IR 173, (AR BEBOIGHORG 1E %
7~ 1/3,

FIRRRTERE, AN IRIBUE A D AR e /N, e /Nl 0.1 FREETA R 3/ NEOR i 3% . A
HEC/NE, 1710 g R AER N

[0.000l10011001100l1001100l1001100110011001100110011... ]

HEARAEAE A BRI AL, st L SR . MBTERZ SRt , PO 3l — i 7 ok
iy, Hob TR0 ARk, 53 EAcFoR, 2B A ERIFEH. 75 110 16l 1,
TS (E] 3602879701896397 / 2 ** 55, MiEMAIFR T EIT, (HARSEAENR 1/10 Y HEIE
WH.

R BE R T, R A E EE S B S(E 2 R M . Python W @ By — M e ALT RUfE, AT

TAEAE R T ) AL U R BRI A B . FERZ IR D, 402i Python B & I 5848
W CLBUE , HFORRAAAERT SR 0.1 i L e, B MBURE:
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>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

18 R NEEE A 3R 2, BTA Python i (7B PRFFAE nT AR 2 0 IR, DR & AR :

>>> 1 / 10
0.1

GO, HER A AR EACRRTHER 1710, (HEIE GBI REROR M R B, SRl
HERE IR B

BB &, A2 R E O, S e i LA . Bl an(E): #5E 0.1 o,
10000000000000001 F1 0.12000000000000000055511151231257827021181583404541015625,
#BH1 3602879701896397 / 2 ** 55 J{bl. H A E =AW e o7 B A R — R AUE, ARAT— ﬂﬁl%l
{HEB T DAL N, R AREF eval (repr(x)) == x,

sk I, Python (i35 5 (prompy) BRI repr () Wisk e L EEII oty 17 (AT AL TERY B O
10000000000000001, ¢ Python 3.1 X B#4, Python (FEXFBAMARLE L) BIAE AR H b £ i S (B /5
HAHIRE 0. 1.

Note that this is in the very nature of binary floating point: this is not a bug in Python, and it is not a bug in your code
either. You'll see the same kind of thing in all languages that support your hardware’s floating-point arithmetic (although
some languages may not display the difference by default, or in all output modes).

[ELRSEEPRER T, AR BEAR A 5 R A% 34 (string formatting) (1A= BR A A 28007 3

>>> format (math.pi, '.12g') # give 12 significant digits
'3.14159265359"

>>> format (math.pi, '.2f'") # give 2 digits after the point
'3.14"

>>> repr (math.pi)
'3.141592653589793"

W MHMREZEANS, ARIEERLD, BN L8 REA EAE & A IR BE TR 7 a9
18,

EELEREE R T M4, SRR(E, 0.1 ANEEIERY 1/10, 3= 0.1 p{EAHm, WA eE4
FEUER) 0.3:

>> 0.1 + 0.1 + 0.1 == 0.3
False

ﬁgﬁ 0.1 RAEFFEHITRMERY 1/10, 324 0.3 RREFEHITHMERY 3/10, B round () WA &AL
AR

>>> round (0.1, 1) + round(0.1, 1) + round(0.1, 1) == round(0.3, 1)
False

BESR BN S P B M RS HEBUE, {H math.isclose () BT DA AR HEBOARS ERG 1A -

>>> math.isclose(0.1 + 0.1 + 0.1, 0.3)
True

5, A round () pR SR HEEOR I (4 3 (RUf -
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>>> round (math.pi, ndigits=2) == round(22 / 7, ndigits=2)
True

Binary floating-point arithmetic holds many surprises like this. The problem with ”0.1” is explained in precise detail
below, in the "Representation Error” section. See Examples of Floating Point Problems for a pleasant summary of how
binary floating point works and the kinds of problems commonly encountered in practice. Also see The Perils of Floating
Point for a more complete account of other common surprises.

As that says near the end, “there are no easy answers.” Still, don’t be unduly wary of floating point! The errors in Python
float operations are inherited from the floating-point hardware, and on most machines are on the order of no more than
1 part in 2**53 per operation. That’s more than adequate for most tasks, but you do need to keep in mind that it’s not
decimal arithmetic and that every float operation can suffer a new rounding error.

Bl SR I B AR B AT L, (SRS, SRR R R R A S R BN, A e A
EHEMGAE, IREUEEIREMNEE R, str O BERPAER L Z0R, ma s EmErEEf, T2
formatstrings Bt str. format () method (5¥5) MM ARG,

SRS I (R IR BT, WTDURSE I decimal ML, & B0 6 AR Lt i i e P
W AR i L
%gﬁi%ﬁﬁﬁﬁm%ﬁﬂfmmjmsﬁﬁ,%ﬁﬁ%ﬂﬁﬁﬁ%%%@%(ﬁ%ﬂ%%ﬁ%ﬁ@ﬂ3
).

WRARE I B A LT, IRER%E — T NumPy 4, DAS R SciPy BE4R (LR 5 2 iR SER I 4t
FHEER A HMh . 55 2(E <htips://scipy.org>.

R EN, B AR A ey B IE — i float 1Y &% (A, Python 42 fit iy T H W] fj B 3% Wi float.
as_integer_ratio () method A]}¥§—1H float fH{H FEREVH:

>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

IR % FE ARG, B nT AR P B i I A (L -

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () method DA NI (FEBA(E) 16) Fx float, —HEATRAKS H AR i1 BB BT (o A P V(L

>>> x.hex ()
'0x1.921£f9f01b866ep+1"'

Ta G AR 7N LR ik AT RS HE L E 3 float {H :

>>> x == float.fromhex ('0x1.921f9f01b866ep+1")
True

AR B RV RS e, TR 38 T ATE R [RI IR A5 1 Python 2 RIS b EE 8l (B R RS T-E), [EELSE
B HAMSES (10 JAVA Fi1 C99) #Z[F& k.

F—EA RN TR sum () K3, AEFESHE LRI R BV IS R R 25 o S E Bl n 2158 47 7 i 4 s HE
e, BBl [EAAE (ost digits) ] . 38 AT PABHBA G A BETR B (overall accuracy), fHif5 325 AR 2 it &
FE 2 5 B ARG R R

>> 0.1 + 0.1 + 0.1 + 0.2 +0.2 + 0.2+ 0.2+ 0.2+ 0.2+ 0.1 ==1.0
False

>>> sum([0.1] * 10) == 1.0

True
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math. fsum () St AR ST P ORISR EI [k m ), DMER R — U
Ao JEH sum () 8, (A RAGTE i, AR T, KR A K LI, B g
FHAEIE:

>>> arr = [-0.10430216751806065, -266310978.67179024, 143401161448607.16,
. -143401161400469.7, 266262841.31058735, -0.003244936839808227]
>>> float (sum(map (Fraction, arr))) # Exact summation with single rounding

8.042173697819788e-13

>>> math.fsum(arr) # Single rounding

8.042173697819788e-13

>>> sum(arr) # Multiple roundings in extended precision

8.042178034628478e-13
>>> total = 0.0
>>> for x in arr:
total += x # Multiple roundings in standard precision

>>> total # Straight addition has no correct digits!
-0.0051575902860057365

15.1 RREFRZE (Representation Error)

AR ErREARRE 0.1 W1, [DEWIIR E OB R IR BT, DT B R — iy
R AT AR A .

Representation error (FrRikiR?s) et HEHEET, AL (HBER2RZH) i/ NRERAER LA
Ty (E(EI2) NEFOR. 554 Python (B Perl, C. C++. JAVA. Fortran AIHABFFZ ) & A EHRR
B ARG A R

[EHEIR? 1/10 SEFREHERD DA — M0 — MR/ R « 2 /0 F A 2000 4 PASKE, $6°F i B w1 B B i A
IEEE-754 7 B9 st , [F) HL AT i -1~ & #5 A IEEE 754 binary64 £521E 1Y) [ 45 (double precision) |
SRAE[E] Python ) float. IEEE 754 binary64 F{EAL 5 53 (7 JCAUREEE, FTATES ARE, FERS€%% J48 0.1 #EEF)
BAZER 8, PRI N RSN, IR J 22— EIEE 7 53 fochysest. wpA

[1 / 10 ~= J / (2**N)

HRE:

[J ~= 2%*N / 10

M H TR 2] J AREUER) 53 770 (Bl >= 2**52{H < 2*%53), FfPA N (e 56:

>>> 2**5) <= 2%*56 // 10 < 2**53
True

EHY, BV IEEA 53 A, HI 56 i N ME—{H. 1 J A T RE R B E R S B AR I RL TR

>>> g, r = divmod (2**56, 10)
>>> r
6

HFA A O 10 AY—2F, BT AR 1T OME e o M 45 -

>>> g+l
7205759403792794

FrPA, 7E IEEE 754 8RR, 1710 By UE 2 -
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[7205759403792794 / 2 ** 56 ]

Ao TR RERIBR A, S

[3602879701896397 /2 %% 5 ]

AEERE, ARG, FroA@ i LI V10 K7 —8 AURIRMEA AL, TR0 e a3k 1710, H
AT F AR 0T A 269 1/10!

AR SRR EVE [HE] 1/10: BRI LR moRES 8, 2 & e8] IEEE 754 double fi 4T
fH:

>>> 0.1 * 2 ** 55 ’

3602879701896397.0

WSR2 B DA 10%#55, BIR] DA BRZ(E LA 55 1307 B s

>>> 3602879701896397 * 10 ** 55 // 2 ** 55 ’

1000000000000000055511151231257827021181583404541015625

BRI BT Eﬁ%%ﬁ%ﬁﬁ#ﬁMr@uﬁ 0.1000000000000000055511151231257827021181583404541015625.
UL HUR S E’Jﬁﬁuéﬂﬁy HrZita (3G Python FEEMUAS) BEERIATURE AR 17 (WA R

>>> format (0.1, '.17f") ’

'0.10000000000000001"

fractions Bl decimal BiAHREf B SesTEBIEA S

>>> from decimal import Decimal
>>> from fractions import Fraction

>>> Fraction.from_float (0.1)
Fraction (3602879701896397, 36028797018963968)

>>> (0.1) .as_integer_ratio()
(3602879701896397, 36028797018963968)

>>> Decimal.from_float (0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")

>>> format (Decimal.from_float (0.1), '.17")
'0.10000000000000001"

15.1. RREMRE (Representation Error) 119
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cHAPTER 16

it [

16.1 EEiER

16.1.1 SERRETE

WS AR, EEA G O — SRS A E . AR E BT, ERER I R R TOT: EEA

ARERE IR, B B HEEN ] 4% DAJE SRR HYIR A8 (nonzero exit status) SR . (H1 except THITE try Bk

Hh g PR Bl MR R ] R AN @8R . ) A LB IR PR Y, i BERTIR AR 558 R ERA

giﬁﬂ#iﬁﬁﬂ‘%%ﬁﬁﬁ%%‘%a JITA ) St AT s AR SRR L 5 DA T 2 1 I 1 s AR
ith .

[] R FICEOR SR FOCE A T B0 (GEH 2 Control-C #i Delete ) @IUIH#AAELR M2 35285

T TEAR BT P A — R BT, €714 KeyboardInterrupt fi4h, (HAILAMEIR try BRIAR AR,

16.1.2 T[#{THY Python [EJ&

FEXE BSD {1y Unix %45 |, Python [EVA T AEHAT, #ifR shell [ElA—hk, G HCE AT w47

[#//usr/bin/env python3 ]

(% B /e MERY PATH b)) FEEAH BHEBAE AR — AT # ! AR RIE M E T IC. 18
Ao b, HA70 A Unix HEARERT ("\n") R, A2 Windows ("\r\n") [EIf7. FHHER, %
'# " JHJRTE Python HBIAAEN .

W PARE ] chmod 5 A EIEA T nT B TR sl HERR .

[$ chmod +x myscript.py ]

1 Windows R4% I, [ [Tt i, Python %N & HE)#% . py #H %8 python. exe H(E
AR, 1E K% Python A Z st & (EEIEIAEST. AIMEA MR (pyw, TEEMEEET, WG B0
B EPEER .

I GNU Readline 25 /) (i [ JE F] g G FEL 1155 — 12k
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16.1.3 EEIR[FEHIESE

HAR B A Python I, AR (EIE) H B a8 AT — SO HE RS D2 AR 5 0 . AR ] DA R B B — M 44
PYTHONSTARTUP [{EIRS MR E B, e MuSEEiSMEE4 . ErYEEREME, Unix shell 1)
.profile,

15 (AR 52 U7 B AR Al B, 3 Python fE[EIAR g UG 15, IR AN Erilafilie, & /dev/cty fEET
A IAREAR R & (BRI RBIS G E B . BT R B XSS 2 s M AT, FIE e
gl import [P 14 AT PAYE BN ORI R e i i . AR RT DAYE B AR R i sys.psl fll sys.ps2
FHURTTC,

WA AR T H E) i B B AN BB A 5, AR ] DATE &3k [ B A% 48 P 6 ML £ os.path.
isfile ('.pythonrc.py'): exec (open ('.pythonrc.py').read () WA EREEMATE. Wk
WRAEAE—REA G E AR S, AR ZEE AR o A s B -

import os
filename = os.environ.get ('PYTHONSTARTUP'")
if filename and os.path.isfile(filename) :
with open(filename) as fobj:
startup_file = fobj.read()
exec (startup_file)

16.1.4 EEMLEHE

Python #24t 7 Wi ff[E] ¥ (hook) sEAR W] LA & % [Efk: sitecustomize FlI usercustomize . #F E 2 WAl EAER
PRE SeiR B4k BRI site-packages [ E . [FJ#) Python [FliE 4715 B U5 :

>>> import site
>>> site.getusersitepackages ()
' /home/user/.local/lib/python3.x/site-packages'

Iﬁﬁﬂi R AERZ H EF‘@E*@% usercustomize.py H@Tﬁff; ﬂ%@ﬁ%ﬁ"]ﬁfﬂ@ﬁif\ﬁ* e
&5 & Python [RFRIFNY, BRARE DA —s BIEEIBLAZE ] H B) import .

sitecustomize [FEVE T AT, (B 2 5505 09 4 T B 7E 4238, site-packages H [EI R 757, [FJFF usercustomize
Z i import . FEEZAMETHSE site BIALH I

I3
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>>>

83X shell (Y FEE Python 7R850, 5 WU RETE B o DA LB 5 e A TR RS S 01

AR

2to3

o AR RIS IR . FE— B VLR ZE A B AT (delimiter, BIFRSE. Jrffo%. IEHEHREL
=519%) [E8, SURTEREE —M4EHE (decorator) 4%, #L AREsUAGIE, H.B)5X shell HURMTH
¢ Python $27R°7 JC.

o Fi# Ellipsis,

— {7 % Python 2.x FEsUHSHE/E] Python 3.x FEAMEAY TH , B /2718 SR AHS S AU AAH A PR ACEE AL
BECE, T SRR 2 R 30 S BT 5 R i JER Fr AT T Al £ 24

2to3 FE 0] DABEME R X HEH DA 1ib2to3 il B4 T MBS A D8, ¥E Tools/scripts/
2to3. w2[E 2to3-reference.

abstract base class (il 3L KE])

%A REE (REE ABC) 4t T e Mu ik, 1EEduck-typing (B F2(E]) Mitdizc. Hh
BRI AT, B2 hasattr (), RIBMRERECREA MM SEER (Gl fEER 7% (magic method)) .
ABC [EJf][E#5E#% subclass (FHEE)) , EMEREEKEH S M class (JEE]), HA5HE isinstance ()
J issubclass () #il; #2[E abc HALRYEIH 4. Python A #F £ [EE ) ABC, ARG (1F
collections.abc #i4H). #F (F£ numbers #ifH). &% ({F io #54H) I import 4GS FIEH A £%
(#£ importlib.abc BifH). YRATAMER abe fi4H A H O ABC,

annotation ([FJf)

jgﬁléfﬁi;é%l class Bt . bR S 80l W EE AR B O BRE) . BRIEGL, B8 ARAEE npe hine (ZUEWE
)

TEFUATEE (runtime), [ ok e (EV R SRV REAF I, (ELAdiB . class JBMEA R XTI, & 20 (E)
f A AERAL class MY _annotations__ FFFRIE ML

#52(Flvariable annotation. function annotation, PEP 484 Fl PEP 526, 526 ¥eh L h e ER . B
EVRR ) A B 7% 2 [E) annotations-howto.,
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argument (5]%})
WP Y oK X R BIE 46 function (8{method) WI{B. 5|8 WitE:

o Bl4E 5] # (keyword argument): FERRANEI . DAEREI (identifier, 40 name=) BHEEME| 8L,
a2 PA ** #&1H dictionary (8L ) [EWEREIERS | #. B, 3 81 5 &RZPAR complex () FEIY
) BH S5 |

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

« 15 31 4K (positional argument): I BT W7 | . (0 WO — (7 | 08 RO A4
B, R () ARE * 2 fhierable (ATEVRYDPE) HROTCEMEMEE. BT, 3 1 5 ABRDA TPt
H 32 5

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

51 W e A ek R P I A B . BV SRS (R i e AR B, S (E calls Fofifi. 7ERE
R, AT AESE SR AR RN — A5 18 H S Ah (e s e 4 s 0

a2 BRI parameer (2%0) H . % LEE D5 #2822 ML, P& PEP 362,

asynchronous context manager (JE[FR]B5EEEPIZS)
— @ v] PAFE il async with PRIAC A T RIS 4, MESEM T FE __aenter_ () Al
__aexit__ () method (J7¥E) HFEHIH. H PEP 492 5] A.

asynchronous generator (JE[R]2B(EI4:2%)
— 1l & [a] {# asynchronous generator iterator (JE[EHEIAEFFEEE) MR R . BEHERRBE ML async
def & W FER L (coroutine function), HANFKZE M T vield BHNK, BEA M —FRF W R
async for [FIEMME.

B ATRE I S — AR E e g R =, EAE T TR Rn R $EA BEKRE
(asynchronous generator iterator), ¥ FRIEN) B EANENERE , AR H s HeE, ARG 3¢,

—fE LR B EVERS R TS await N, PAMK async for fll async with PR,

asynchronous generator iterator (JEF]2BE)/: 25EICES)
—Aiil i asynchronous generator (EFEIEIESS) R ESTAIYH:.

& B —{Hasynchronous iterator (E[FHEUREY), B EVA __anext_ () method FIFNYE:, & [a]{H—{F
T AEFEY 1 (awaitable object), %A IEATIERI BB A 2R R 14, HEIBE R yield #H
s

B yield Y EEBART, ERCEMENTIRE (GG ESESE M E T K oy BAK) . EER S
EA ZEREVAS 1 __anext_ () BHER A S5 A RO ERE, & et m 1k ibhy #4535
1. H2[[E PEP 492 1 PEP 525,

asynchronous iterable (-] o[ [F{CH1:)
— AP, BEFPATE async for BRIAX P M. LHEREM _aiter_ () method [H] & —
B asynchronous iterator (EFIMEMER). B PEP 492 5] A,

asynchronous iterator (JE[FRIZBECRS)
—{HEAVE __aiter_ () fl__anext__ () method B¥){4. _ anext__ () WA —{Fawaitable (7]
EREIE) . async for ErTIERIAENERAY __anext_ () method ff AW S5 14, HEIE
5% stopAsyncIteration ffl4h. [ PEP 492 5] A,

attribute ()&M)
— (W B SE W A BB A, RZ AR 2 BB ad 1 (5 ) B 40 B i 3 = (dotted expression) /)44 Figi 2 I8 . @,
R o H—HE M a, RIEZEEITEREDA 0.0 BESHE.
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WER—EIEARE, & T4 A2 d identifiers JiT i 38 2 R EJFF (identifier) 198 M2 4 7T fiE
(g, BIANGE] setattr () o MRIEHEAE PR EEA O 70 PR ARAE I, 22 getattr ()
REAFE .

awaitable (W Z:55M1k)
—fE V] ATE await R PR AP R E— W coroutine (h#e), B2 —MA _await__ ()
method ¥4, JiE2[E PEP 492,

BDFL
Benevolent Dictator For Life (#5288 ## ), X4 Guido van Rossum, Python [l 15 #

binary file (- iEfiRER)
— 1 GEEIGE IR 8 A bytes-like objects (CBERLTTHERYINE) Wifile object (REZRMIE) . —HEAIAHREMGITH
DA (b, 'wh' B 'rb+ ') BHEREZE. sys.stdin.buffer. sys.stdout.buffer,
PAJ io.BytesIO fl gzip.GzipFile B,

w2 Eext file (CFHEE), ER—MHBEEFIRAA str WIFRERY.

borrowed reference (fi5H]Z14)
& Python /) C API W1, {52 2 Y2k, Hh gz REXSEA M2 K.
R PN, & G RE) 3434452 (dangling pointer), 1411, Yk KK Il (garbage collection)
A AR B B (1) S — (Bl strong reference (E)Z1R) , T s 0 85(ED.

$borrowed reference WERY Py_INCREF () DANSE JFiHh (in-place) #i([EI[Elstrong reference 24k ik R0
B AERZ YA BEAE de 18— W R A 2 IR 2 BTPiBE(E). Py_NewRef () pRz ] A EE ST — MR8 i strong

reference.,

bytes-like object (JEfc4lHh#tl)
—1W 5732 bufferobjects H GEFIME i} C-contiguous SEE B WIE. BOIEFAN bytes, bytearray il
array.array ¥, PAKFFZH ALK menoryview Y. FAMTCAER Y AT HIR BERE 07 EORHT
BIEEE BUGER IR, 72 B RS socket (FHME) Hik.

AT A R R PR . IR SO & A Lo R [ s A AL R el T
SR fE W LS bytearray, PAM bytearray ) memoryview, HApEBEEIE —EAE
B REEEA TS (THESE SN AL YIE]) s S 4% bytes, AKX bytes ¥4

memoryview,

bytecode ({i CZiTE)
Python {1 J5UAA TS € S ML (AL , 42 Python F5U7E CPython 1 BaSeh rFiAe 7otk . eyl
B G BB (21 pyc R, DLBEH U — IR EET TR (DA B 50
I ICAAE) . B [ PHFES (intermediate language) | 82 T4E— Ml virtual machine ([F1HEH%ES)
b, AR O R C AL TSR EN F TS (machine code). BEREIOIL, (A REALHA |k
SEPAEAN [ Python [EHEEME RS > BEMERY , tRREYE AR R ARAR Y Python 2 [R5 .

(L TCALAS 5 21 F AT DATE dis BRI ERA SO 4R 3] o

callable (n]WEnL 1)
—{{l callable & 1] PAREIFEIY 540024, WEnU B AT BEDA R AN — 45 18 (55 Rargument ) :

[callable(argumentl, argument2, argumentN) ]

— A function BAILHE A {gmethod # 2 callable, —{EHAG BAE __call () Jr¥EM class 2 B il 0 2 1
callable,

callback (1)
VEEVS | #ept (EE 1) — B R X (subroutine) pRC, e A A1) A IR ] B Bl 7

class (J(E])
— P S AR . Class () 0 3838 5 & 1% method (1) 38, 154K method 7] PAYE
class [ EE ) b atEA T4 .
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class variable (KE[E/528%)
—H7E class TR EFE, HERZ LGETE class IR (GBI ZAE class (BB T) W& om s 8.

complex number ([EJ%)
—ERMAE M EEAR LT, I B iR g 2 B8 B A EE 2 A . [El#o 2 )
AL (1 T AR) MECBRS, IS ALE TR b g s (E) 1, 7E TR i85 (E) 5. Python [EJZ
THEMW R, CRARENERFRER: [FERREHE WA J i, flin3+13. A%
#% math BAAEI T RS R EIE, 35ETH cmath B, IS0 68 2 — A i R o ST fe .
MR REAE B RS e MR, IREIRT-ARREE /7T DA% b 205 e .

context manager (5E4RIZS)
— (AT AR with BRSO ARSI, MEREREFR _enter__ () Fl _exit__ ()
method &5l . #2[E PEP 343,

context variable (|i5BE%4%Y)
—{E s, HAAE T DUREE B SRS A AT . 38 BT 4% 38 f3% £7 [ (Thread-Local Storage),
FEH A, — s BE R R T2 T RE LA NFAME. SR, BIRES S, £ —MEfTssh e & s
ZARNEEE, MR B G, RAEEFTHYIER 2L (concurrent asynchronous task) H1, s
wheemBE]. ##2[E contextvars.,

contiguous (%)
R — 1 52 18 [ )2 C-contiguous 5% J& Fortran contiguous, HI|'& & fE ) Mg (R B2 #4581 . FE4E (zero-
dimensional) ¥ %&1E [ AR & C M Fortran contiguous. 7E—#E (one-dimensional) [#%1] 4, £-J8 H W /ELF RO
HE B A AR S, TR 7 21 BB IR R . 72 2 4 (multidimensional) C-contiguous [i%1 H1,
Fierr R AL N 7 B 4 I IRy, et — MR 5 | S Ak e, #RTT, 7E Fortran contiguous [#i%1H1,
SRR,

coroutine (1F%)
A 2 B (subroutine) f)—Fl HE R FEAITE . BIRR 22 o 3 (08 s ] S ol ate A (E VY ) — (T 1 ] B ol
i%tﬂo.b’v’ﬁ%ﬁfw\?:???%z:[ﬁ]H‘Jﬁﬁfﬁﬁ%ﬁ?ﬁiﬁ/\\ BHEAEE. EMAEELA asyne def BAXBE M. H
2 [F] PEP 492,

coroutine function (FLe&X)
— @[l fcorourine (EL) WLFIIR. —(EHFEMARAELL asyne def BukRBrEss, Ertaosg
await. async for fll async with BT . ST A PEP 492 5] A,

CPython
Python 72355 5 HAEE B /E (canonical implementation), #{#§fH{E python.org . [CPython | & {H#7sEAE
WAERFAE A, DAl 2 I BB LB RE S W ELAE, (9140 Jython B} IronPython.

decorator (ZH:fifize)

— (AR, EEhES AR, WECEMT Cwrapper FEVE, HiME I E-—H K X 1) 84 (function
transformation) ., g1 R 2 classmethod () fl staticmethod ().

Fetiianarik FUZ RN . DA W eh o0 SRAERR IR 2 S5 AU

def f (arg):
f = staticmethod (f)

@staticmethod
def f (arqg):

L

Class WLAFEAHF RS, (EAETREILLBORE . BN EEig i E L4, w52 EekaUE s8R class E 5
AR SO

descriptor (HiiA%%)
{H5E5% T __get_ (). __set_ () B{__delete_ () method Fy¥{k. 21 class B {2 —(HH
WERRE, ERE R AT e B A R R . W, EH b SRS 5 e A Ry
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BHE a W class FHAP AR ZME b (W04, (HUAE b2 — R e, A E B A 2 method €1
WP, SRR 2 A BE AR 2 VR A HLAR Python () BSE, WIEEMEFL2habn s, SEIhiewifm=.
method. J&VE (property). class method. [EJfE method, DA ¥} super class (ACHHE)) B2,

B 18 4 method YT &M, w52 descriptors Bl iR # f TTHEH .

dictionary (4zilL)
— 11 B# Bt F 41 (associative array), oo (50 8 e g LT BIE . SV LR AR A A __hash__ () Al
__eq__ () method ¥4, #E Perl g TR EIAEE] (hash).

dictionary comprehension (il &)
—FE BN, AR 8 T B i B e e R, (B R B A SR DA 5 g ]
results = {n: n ** 2 for n in range (10)} @F4AE—fFd, BAE TH n B IE n
** 2, #2[E] comprehensions.

dictionary view (zHLEGHL)
# dict.keys (). dict.values() J dict.items () [FMEHAYHREETHAGH . EMRML TS
MR T H 1B R AR, L%Tm%ﬁﬁ%@]ﬂ% E?*ﬁﬁ“%fiﬂﬂh_ib A, 2 BB A g B e
#apy list (EE%)), A 1ist (dictview) . #52I[F dict-views.

docstring ([EI]H)
—{BIAE class, MBI T, EESE —EERGRBI R OR . MR THEEHATR G2, 3
B aimes ik, EA S class, SR __doc_ BYEd. B ENFE A AEHE
(introspection) [EVEF , A e /2 9 4 A (EVRH SO A7 At (0 5

duck-typing (W f-2%4[E])
—FEAE A RS, BN R B E AR e R A BRI AT BT A iR,
method 5§ J& 7 € B 40 b Pl 0 0] w4k (Fﬁﬂ%ﬁ%tﬂﬂ% (B8 7~ i HL i sfg —Eg 1, AR(E
E—Er—EE . ) HEEGE AR RE, KOsk shio R i 6E 3 £ 40 (polymorphic
Substltutlon) SR B BTG . R 2R (B o (5 type ) B isinstance () #THIEL. ({HJ2F
W, WBFRER U8 % & & 3aE (abstract base class) H@Fﬁ?ﬁo) SR, Bl E GEH hasattr ()
i, BUREAFP FEAEEH A .

EAFP

Easier to ask for forgiveness than permission. (7K R LFERFF AT S).) B WL Python 4 EUA
B B RSB A, [EFE % Gt B T A il . e AR 2 (E) ELPER i Ja , HRR
SEAFAERTZ 1) try Fl except BUAR . EBMTELFF 2 HAMEEE (B0 C) & RMLBYL JARS I T 5.

expression (i)
—BOT DA ERR ERYRE . DA, —MEEsr2Ue oy . 20, BVEIFIL, 5y ol ek gy
G AT B, IS S TT R R R ;ﬁinll:g/ﬁ\:’ﬁﬁnn s AFERZ, [EHEFFE R Python 75
FHEAEEE R AN —Lstatement (BIAR) ANREPAMEER R, BlU while. HA{H (assignment)
WA, AR EE .

extension module ($ 7¢HigH)
—fEPA C 8 C++ Sk AR, B ] Python [ty C API REEAZ.C J A i 5 R XS AT L H) .

f-string (f ‘=)
PA £ B E T [EIETER AR SO R E [f 2R |, R E ORI . i) PEP
498,

file object (F%Wit)
— (bl R P 2 5 1A 228 ] (file-oriented) APT (fill read () BY write () %F method) ZR¥EAEJEIE EIEAY
Yotk ARTERE R RS AT 3, B R o S B A A 2 R A B A R A A SRR (1
R A /. SO REE AR R . socket (). EE (pipe) %) WIFFHL. HHEW B REE 54
Z W1 (file-like object) B % R (stream) .

TEEE, A=EERY: R =g x %;%@IH’JLJE&#Q?@HK% 2. BB 1o B4
FRESE. BRI 2 M open O
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file-like object (Jifi41:)
file object (AEFEWINF) I T -

filesystem encoding and error handler (f§% RS DOEMHFR)
Python J7 il ] i) — e A A G e SEFE e X, T 2RARA 2K B A3 R AR 20, PABHY Unicode 45 fil5 %
1@%%&[;

Tﬁf R B AGREE RE TIRAS T A /N 128 U7 TCAl . ANRAE R R S A s R AL LA 3%, HI) APT
B &% UnicodeError,

sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () PRI A EASAE
ARG A SR SR HE pR 2

filesystem encoding and error handler (Tﬁé &% o BB I A5 R B ek =) fr ¥E Python [B) B IKf i
PyConfig Read() B X KM &E: #H2[F filesystem_ encodlng7 PA M PyConfig M &
filesystem_errors,

Higz(Fllocale encoding ([FIHHR1E )
finder (<}has)
—fE 1, B EREIEAE import (RIS KR loader (FALR) .

EWMEMEBI AR TS 548 5B (meta path finder) € sys.meta_path, M&iEE B F4°
(path entry finder) €ffifj sys.path_hooks,

2 ([F importsystem 1 import 1ib PAT B £ 414 .

floor division ([i] FHUE%RE:)
) N ARy A B e I R B B BB L . ) FHUCE R E R 2 /. Bln, #EE 11 /7 4
FHEGRE 2, B float (J7FE#) EPREFTRIER 2.75 N, R, (-11) // 4FERZ -3,
[El2 -2.75 #ién T Mfkibd % . #2(E PEP 238,

function ()
— R BRA %AEIWH?W%E% SEff, BN AR ELE S 20 7] #, B L0 [ #omT gl A
AR R A B AT st Elparameter (2¥4). method (J7%5), DAM function Zffi.

function annotation ( ﬂjﬁﬁ)
oF X 2 el o B f)—flannotarion ([EJRE) .

ek VR 3 ol R A [ER 7 - i, SE e X G a2 W int 5180, EEA—M int FEE:

7

S
N

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

bR U E R REATE function FEEiA FEANRRE .
i % [Evariable annotation FI PEP 484, %A WWIIREM iR, BRERWEREEE %, W20

annotations-howto,

future
future fFiARZ: from _ future_  import <feature>, @I5/R4HELn (I FHATLEAE Python R 3K
?é?ﬁﬁfizli*ﬁ%ﬁi.’fﬁ/ﬁﬂﬁ HABGEESR, %ﬁﬁ%%ﬁﬁﬂ’ﬁ%“ﬂ ﬁ'ﬁ _ future_ FEHHAGE T feature (3
At) FIREAYME. % import ﬁt*%zﬂlﬁ/ﬁxmﬁikﬁ ARAT ATE 51 38 A 1) A2 0] IR 1 U BB 1 21 U
ﬁE”; . PARCETRE S E (siE48) mETERRR T RE

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

garbage collection (¥ mlik)
FAT IS FERBE T, AR . Python UATRIR ML, 25823 I (reference counting),
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PA Bz — 1 R [E g IR o B 2 BR A 2 (reference cycle) A 47 B 17 3% [ #% (cyclic garbage collector) <5E A -
B3R A AT PASE R gc AAH 3 I T

generator ([E4:%%)
—{W & [al E generator iterator ([EVEZFENCES) M. BEHEERB HIEFEWEX, EARZEEE
T yield #ERHN, AEEIAE—RIWME, =L@l R for FRE, miJ2PA next () X, RMHEHF
) —{FME -
18 AT AR FE s — RIS R, (EAE e, iR FoREA BERE., B HkE
F R EREREZE, Ol A se BHTeE, DABHR R

generator iterator ([FJA4:2$[F1CZS)
— i thgenerator ([E)A:%%) eAZ BT Y

T yield U ERIRET, ERUEMEHATRE (A5 RS HO R E T vy BAsC) . HEE
[EVR 2 MRS, B g s ey A ATAT (SRR LE R AR T IR 20T B A 0 sl U AN D)

generator expression ([FlZ:g$#%)
— e R EHERRAER . EREERG -MEFAGERRX, RiEEE W for T4, BTAERT
[l s, DA — (RN 1 7. %A AER X ENE R XA 2

u?F’

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

generic function (JZXIpFX,)
A8 i 28 o AL R 2, % o g AN ) i 2R (B A ) S o o 30 ) Rz o P OB R 2 42
72 A LI Sk (dispatch algorithm) 2(EJsE

Y5t 2 (Elsingle dispatch (B—3HBF) #gE3&H . functools.singledispatch () Hffi#efl PEP
443,

generic type (JZ¥I#I[E])
—(H e E 9 2 ¥ 1k. (parameterized) f{jrype (FUE]); 20 BSesBE], 52 1ist Ml dict. BEHH
1 [Flfe = M.

2Rz 0L RE. PEP 483, PEP 484, PEP 585 fil typing 4.

GIL
s [Flglobal interpreter lock (43 B 222584 ) -

global interpreter lock (43 i E8%$84)
CPython B4 I FH A, FH DARECRER R HOA — A T4 REWLAT Python [¥)byrecode ({7 TCHLAG) «
F AR (A5 R s @ AIE), W0 dict) H BT (concurrent access) [ &k, I
& TT PAfE 1L CPython [ EE1E . S B (M B e, @ (F B4R B4 5 I 2 #1474 (multi-threaded), {H
AR 2 ik b 2 SR PR A MRS REIEHR LAY — KB P17 (parallelism) .,

SR, A7 Lo oA, S R EE BRSO, BT O AT IR A e A [ & ST B
(computationally intensive) [{E R, B DAMEE: GIL. B4h, FE#AT VO Ky, GIL 482y fidi:.

W E S [RGBty (DATE R Al B B 3t %QHE’JE%%&) %3 O EAR S, W
[EE—fer B — R PR AR ISE N, S ErA TRk, — IR, HEOluE ARE A, S Ees
[ERr L, MM S A A

hash-based pyc (Zf[EEHER pyc)
— B {7 TCALAE (bytecode) B 77k, B 8 FH Ak (EVP 1T AN 2 S8 B IS DA i R Y e AR IS AU RE , 2HHfE -8 oA 3K
M. #52[E] pyc-invalidation.,

hashable (W] 3[EIf))
WA — A ENY, ZEEHAEGER F RS (EFR%E MM _hash__ () method), H.
Al A EA R (B __eq_ () method), HREIEHE—MH T 4 EE. s REM
SR TTRE 1, e M A A A EE .
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AL (hashability) (—E4{F 0 JiI 1 dictionary (5°#) HYBERIset (526r) AUME, HEIGLEERES
fEERAE HETAR G T A EHA

ﬁ%%uﬁ’ﬂ Python 7~ 1] 4 .i_%ﬁ:%KXET%.E/J T“B’Jﬁ%% ({5 4n list 5 dictionary) [EIARJE; MWiAH

sEZEes (Bt wple (JCAL) F frozenset) , HA R BMAYICE A HEER, ©MA S A 20 5EEK .
E%#Fzrzﬁ)ﬂ%ﬁnz class BB, HIlE LeP {4 g e I_W’EIEI’J BAMAE A LB AR & N FH A 1)
(AP MEE O e, e M aEEE R A4 B B MAY 1d(

IDLE
Python [}] Integrated Development and Learning Environment (%% & B #¢ Bl 2L 2 PE1E ), idle 20 LA 11 4
FRAS A ELREAR RS, B Python PAFMEEEAT A — B e b fit

immutable (An]%H1k)
— i BAAEEEN . AR P wple (JoAl) . BEYARARESIECER . TR
— (R R (B BB AT, RSB ST — R . B M B S ENE A M Jr, #5 SE2E £f
@, 40 dictionary (“H) Hfiy—fE .

import path (5] A#%1%)
—EAE (Bssteon ) WFIR, MmARLE B2 1E import BLALIE, & Hipath based finder (HEHAH
By Stady) BESBHMALIE. 78 import HIFH, MAIEYREH 2K H sys.path, EHHRTEM
(subpackage) 1l %, EHRAHERAALEMN __path__ @ik,

importing (5IA)
—fEEBAE . —(ERALH Y Python R UHS P AZ B ILIEAR , #0) — AL+ i) Python RexUHG T -

importer (5IA%})
— (i REE 4k AR BB finder (SF48i) tiloader (BALR) Y-

interactive ( H BiiY)
Wmmﬁﬁﬂﬁﬁﬁﬁﬁﬁ,E%ﬁ%ﬂ%ﬁﬁ%%%%ﬁ?ﬁ%A@ﬁﬁﬂLﬁT SLEPEATE M
EFIHEF EMmEER. REES python, RFTFEALMGE (FTREFE A RSN £ L) .
S ET A SR A RO R AR ER N i (RER(E help(x))

interpreted (Fi%0)
Python J& T B3G5 . MM aEan s, AN (1 [55) ] BE A etk , PRIEA (7 JC4LAS (bytecode) 4
%%‘%EI’J@T B RN IR R W A 0EA T, N TR IR MEM S ) — R TiE , AR FTE .. i
(nn G L.%) SRR S A E B / BREEENN, R e M A AR = A TR g . 52 Elinteractive
HENW

interpreter shutdown (273 BH)
& Python ELREAME ZURBAPARE, BEEEA— ﬁl‘h?ﬂiﬁ%ﬁx, TE I B M R i A B B R, it
zﬂ%ﬂ%@?ﬁ%.%z’k% B G ZRIFIE R =Dl %5 (garbage collector) . 15 BRI EE 6 & B 2 AU MRS
PRI (destructor) 55555 | ¥ [E] P (weakref callback), .ﬁﬁ Hrp R . o B P P B e A T i R e
BB G A, REE IR EETREARNEAER T (5 RABI1-2 0K X B A sl 2 e ) .

HAG A F 2R, 2 __main_ BUHEEPOESTHEIA T AHATE

iterable (n[[EfCH1t:)
— e R E)— ok e P R . ATIER R B ELE A P S A (52 1ist, st Al
tuple) FMIFLIEFHRE, B2 dict, # ‘{#WF DA AR IR & FREAEAT class 4, HZHIRLE class
ﬁ_iter_() method ﬁ%g‘rf/ﬁygqu@nce (Fﬁ]‘]) sy E]"J _getltem () meth0d7 Pz%'fﬁFTjEXET.
R

ERP AT R for [ERBMFF 2 HALTHEZ—E AT (zip O« map () ..)e F— @A BRI
VEES | i ELE AR iter () K, B GERZYOF R E—EESR. Jﬂ:lﬁ%%x.)ﬂﬁ/‘%r%‘~ﬁﬂﬁ
AT (one pass) . (I HEIRARRE, WHEA—EZIFNY iter () SAFTERERBYF. for B
R 1 B P S L g E@@ﬁ*@%ﬁ%@%iﬁﬁ@“%{ F A [EV R P AR A s [EACRE
Wiz Fliterator ([EVL#E) . sequence (JFEH) Flgenerator ([EVERS).
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iterator ([E/{t2%)

—fl TR 4 EEHEY EA A _ next_ () method (8 244 T BLEL TR next ()
GRF I E R S TEE B R SRR, Bl €r5]%8 sStopTteration filsh. BRE, %EUCERY
PREB I, MAEMEE _ next_ () method fifE—LIFNY , #HH &K 5[%F StopIteration,
REFUEA MM __iter_ () method, E&HEHENCEYIFAY, BroARMEIRZSEAE T ERD 2,
ELAT A K 22 o ) oAb T BV W R 35 . — (R EEA B 41, 2 B £ [E (multiple iteration
passes) (IFEFUHE . — AWM (B2 1ist) HERRMASEEEL iter () BRI for B H#
ek, #aBEAd—mMemmERss. SHERRER LS (ZREM) K, ReREEn—sER
Wl A . e R ER S, AR ARG

1 typeiter SCH AT DAFREN B 2 il
CPython F{fE4NEI:  CPython [EVRRIGHIN—HuA @rig ey [[EMUENA/EFR __iter_ () ) BIBLE.

key function ($EpHX,)
8t bR 2B 3T R 2 (collation function) & —fE AT IFAY (callable) PR, ‘& € [ml 8 —1 A HEJT (sorting) B
FEJF (ordering) M. BIA, locale.strxfrm () ¥ AREIE —{8 1 i e o HE w10 A HEF 8

Python HiiF 2 T H., #4532 DA R A A T Rl P 80 A X BEMEdE nin ()« max () .
sorted(). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest () #l
itertools.groupby ().

B R T DA S E SR . B4, str.lower () method W] RAFEEIAS 43 K /INES HEJT 19 4 R
Ao B, —MHERAWT A lambda EH A A, fIM0 lambda r: (r[0], r[2]). J5h,
operator.attrgetter (). operator.itemgetter () fil operator.methodcaller () Eﬁ]

GRS R X (constructor). B AT ESLANGE SR X 61, w5 2 EWfTHET .

keyword argument ( B3 [%))
s Flargument (3]38).

lambda
B —expression (GEER) FrALSI—HE 44T ERR, (inline function), 5% B AT R . 757

lambda PR EEYE 2 lambda [parameters]: expression

LBYL
Look before you leap. ( =447, ) 1a 06 4 5 AU S e A7yl 25 4% 2 1, PR REHL IS EER . &
T EAS BLEAFP AT M, HERMRrO AL if BudETE.

2 siTagEs T, LBYL aUaE [=18] 1 T&47) 2 M5 T EWR 4 (race condition) 1
B BIANPANFEXAS if key in mapping: return mappinglkey], WIS —EATHAE R
ZRALER IR Z B, 1E mapping HASIR T key, RRZREXAE& AL, &0 P E W DAF 84 (lock) B fif A
EAFP % il 7 AR ARIE]

list (#i51)
—{l Python [Elidf)sequence (J¥51). EVEERH T2 list, & HEEHRIHALTE S h iy —{H[H51 (array)
MG — (A #4553 51 (linked list), [RIEFFIROCER 105 TR 2 O(1).

list comprehension (& %1% & E )
— T 2 g HL {7 5] PP ) A R A n 2, (5 P A SR DA— 1 list [ p 55 ¥k . result =
["{:#04x}'.format (x) for x in range (256) if x $ 2 == 0] @FHE—fFEE list, Hrp
f987 0 3] 255 & (L), FTA S8+ /SO 8 (0x..). i f T4 . IR, HI range (256)
W T TC R AR R

loader (%A Z¥)
—{H BEEF AR . T EE R —HAE) load_module () [ method (J7%:). #A B H 2
Blifinder (FAGgR) WIE. HZAMHFERE PEP 302, Bjitabsiract base class (5 HEREE) , #%2(E

importlib.abc.Loader,

locale encoding ([ I Zhi%)
7£ Unix |, ‘B2 LC_CTYPE &l EW gk, B PAH locale.setlocale (locale.LC_CTYPE,
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new_locale) RKE .

7E Windows |, B 2 ANSI A5 E (code page, flin "cpl252").,
FE Android 11 VxWorks |, Python i [f] "ut £-8" {EE] &I 4nfE .
locale.getencoding () W DA AREUS: [ 38 4 A

W5 2% filesystem encoding and error handler

magic method (k7 )5 ;)
special method ($5k5H) W—183EIE R R i .

mapping ()
— SR, B S IB AT BB AT R, BLRE B/ abstract base classes (3152 £ iCHEE]) 1, collections.
abc.Mapping B{ collections.abc.MutableMapping ff 3§ i B method, #&i ]t FE dict,
collections.defaultdict, collections.OrderedDict fl collections.Counter,

meta path finder (JCIEE=IES)
—MAL A #58 sys.meta_path Ifi [E ] finder (FH85). TCHICFRIRILLAEA B S48 % (path eniry
finder) #HB{EZ A .

B A TE R AR RGPS B AE ) method, #52(F] importlib.abc.MetaPathFinder,

metaclass (JciH[E])
—7& class /Y class, Class &8 A%E & g 57 —1# class 4 ff. — 1 class dictionary (F=#it), DA —1# base
class (FIFHEE]) 1953 . Metaclass B 53208 — 580, EE#7#% class. KEZ Y8 R
O RO AT B /E. Python RY4FE) gAY REEIE ST H #THY metaclass. K4 (5 FH 2 1E &
FEW TR, (A% FHEN, metaclass 7] DARMLEIR AR MAE £, ©Mey kst EE 7.
BT822 AR BEETLBIBER (singleton), DL 2 JEADAFERS.

42 &5 A DATE metaclasses 25 i 14k 2] .

method (Jji%)
—{RI7E class 2% B [Flgh 5 360 ph . An2E method fEEIEL class B4 11— BB Mg R0y, B S 4% i85 3%
T MBS Hargumen: (51%0) (51 BOBHYRE sel1f). #SE funcion (Ki3X) Finested
scope (FHIRVEHIIER) .

method resolution order (Jj 7. M IE)T)
D VERRATNE 72 A A R SR R S A T, base class (FLRKEE]) i@ )T . B Python F 2.3 JiT
HLEs I RS EE AR, S5 2(E python_2.3_mro,

module (Ei%H)

—{H &L Python 2 xUAG i) AL A% HEA7 (organizational unit) FMIF. BIALA — M 25, EUSEER
Python ¥{f:. KA e #E thimporting Bi#AE, HHAZ Python,

TS Epackage ().
module spec (FiZHBIF%)
—E % 2SS E, B RN EAAEZE Y import AH B &R, B 42 importlib.machinery.ModuleSpec
) — 1B
MRO
i 22 [Emethod resolution order (75 ¥EFENTIET ) o

mutable (W[5E47})
AT A B, BHERFEMN i O o SR SEimmuable (R EPT) .

named tuple (F%Ic4H)
fifift Tnamed tuple (47 7CA1) | J2HGE wple R ITAIFIS class, FLEH) W3] (indexable) JE3¢ 1
AT DA P42 J 1 SR A . e (E]EY, class 1 A] DA HAD AR 4
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5 [F g M Fl 2 named tuple, f33%H time.localtime () Fl os.stat () FE{HEMME. B—HH T2

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

4% named tuple 2 EIZHE] (W EF1) . 5637, —{# named tuple 18, 1] DAYE— {1 IE KLY class & FE 58
3L, B class 287K H tuple, HEF T AMAL (named field) RITT . 5EH1Y class 7] AT T4
T PA#E K H typing.NamedTuple &, AT DA A T g ek =X (factory function) collections.
namedtuple () A, BERAHIEIN T —LEHIMY method, 5 L% method W] fE & 7E T 5 s [FIE
named tuple 7, MEEFLHNT.

namespace (i %23H)
SR AE I . 4% S T2 DA dictionary (FHL) B ECVE. A WA, At K EVE a4 25 1
AP (78 method ) A BLAR I 24 251 . dv s 25 RS b7 1k A fa il ss, RSB IAH AL,
W, izl builtins.open Hil os.open () it e MY fiv 4 23 W A1 B . i 4% 25 ] to s vh B
Tl [ A R W B AE B — R pR X, At vl s Pk v #st . BN, %5 random.seed () B
itertools.islice () AHHEHIFE R, SRS EEH random fil itertools MHAHAEEE,

namespace package (i Z23IMIE:)
—{{il PEP 420 package (£1}), ‘& HB1EE)I T2 (subpackage) [ —{H 254 - fiv 44 25 HI &4 1T REEA B AL
fodorik, T ELAMAREE PRI (Hregular package (EMEN), HEEMEEA _init__.py
B RS

w2 Emodule (Fi4H) .

nested scope ( HUREMIR)
fiE(E)22 I8 Mg 7E 3% (enclosing definition) H B8 B HE f1 . SR PRIE), — 1 pR 2C USRS o o) — 10 el =X P g
EF, HIeMaeE2 RNl r sl SR, fERREETN, SRE IR RN 2 R, T
VR . [tk s s e e B (B VP I b sl B A [ Bk, At S R 7 At 42 245 T PP R L
ME A . nonlocal 2 #AMNEEHEEITE A

new-style class (1A %i[E))
— W8 4, BRI BIAET A W class P48 U 1Y class &G 7658119 Python fiR A<+, HUAG Hr=C
class 7 g {#i il Python BB (). ZEKMILIAE, B/& __slots__. HifiiR#F (descriptor), J&PE (property).
__getattribute__ (). class method (ME[EIH¥:) # static method ([EIBEH ).

object (#1})
HARE (BrHuE) EieRMATE (method) MEMIERL. B HRIEMnew-style class (X HH(E])
M %% base class (FEHEE]) .

package (1})
—{[fl Python f¥jmodule (BigH), B0 AR S TH4H (submodule) 52 EFI) 1244 (subpackage). 7 I
ME, e A __path_ JEYER—H Python .

syt Eregular package (IEBIEN) Fllnamespace package (fy4 25 HEMF) -

parameter (Z4)
T function (PR =X) B method & 3% 1 Y — 1 iy 45 B 8% (named entity), T 45 P 3% pR X R [E 3 52 19—
Wargument (51%), sERLEE N2 M5 3. HAH A2 SoE
* positional-or-keyword (v B8 ) F5IH— (W] DAd e 12 F B2 AEE M 48 5 7 | SR n 5 [ 4.
1622 B TR, BIAnbA Ry foo F bar:

[def func (foo, bar=None): ... ]
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* positional-only (PEBRNOZE): FaM]—E e+ I AL E B ity 5 [ B fERERM S HIIRT U E
—f8 /o0, WURT PATERZ T OUHI T E SER O E 2 8, HIANLAR ) posonlyl 11 posonly2:

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

o keyword-only ({EBREAGET): 50— N GEARR S F bk 5 | . fEm=UE sz #d,
AT 5 B 0 B 2 B (var-positional parameter) B(@ HLALRY * S0, kAT DATE AR )7 & FefE R
B F28, HIMPATIA kw_onlyl 1 kw_only2:

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

* var-positional (fEREWHAIE): FEW]—RREVMERF AR R A8 T | B (TEC W 2 Mok Z
WAL ES 2 Ah) . BB EREHS WA R T 8L ~ AGERN, BIILAT args:

[def func (*args, **kwargs): ... ]

* var-keyword (ALFWCRBHHET) : EWINT PRI T BB #7518 (TEC U 2 =2 )
MBS T5 M5 . ERSURERTEH S WA T E b o~ AGESR), Bl L m#sl i

kwargs,
ZWOTOAE IS | U B A SO R, U n] DAE)— S8R P i | e i TELRA

%%Zﬁﬁf%%[ﬂ@argumem (%I%() @%E N ﬁﬁﬁﬁ%#ﬁ‘:J%I%i%n%%ﬁZ FEE:‘ Egﬁ\ inspect.Parameter
class, function T i, DA PEP 362,

path entry (¥4#5iH )
teimport path. (3| ABAE) 0 (ERIE, Miparh based finder (GERBAERITMER) Fr2% ZAIRAT
$32 import HOKAL,

path entry finder (4750 H =B 2% )
W sys.path_hooks Hf{—1{f A FEIYH{4: (callable) (7 BI—1{f path entry hook) Fit [a/E i) —F& finder , &
FE AT PA—(fpath entry g PR .

B A R AR TE B A2 BEAE Y method, 752 (F] importlib.abe.PathEntryFinder,

path entry hook (pP&f%1HHTE)
1t sys.path_hooks F|FH 1) —{@ AT FEIY ) £F (callable), 7 & FN3E AATHE — 8 F¢ & Bpath entry g
PR, R B parh entry finder (B{IRIHH FARA) -

path based finder (J%Ji %15 =525 )
FEFRHY TUAAE F 48 82 (meta path finder) Z —, "B fE—{fimport path F1 {82441

path-like object (FHPRISHI1E)
—HRE R RGBSR B ] DR — R B8 str 5 bytes Y1, s —E
{E os.PathLike WEMYE. BB os. fspath () K, —fZX% os.PathLike W ERYE
A A EEIE] str 8 bytes R R FIKEE; 1M os.fsdecode () M os.fsencode () HIAMEIR H R
R str } bytes B4R . B PEP 519 5] A,

PEP
Python Enhancement Proposal (Python 34[EJ$222). PEP 22—k #HERA 3044, B REE) Python #HBEIR L%
#f, B2dHA Python [1)—H# D) REE % DI RERIFE 7 FIBEEE . PEP JER% BLPL L R B4R B i DA S e b2
ZEIRENEE R

PEP (77AE H I, R MEE GO fEAHE S . AL B A S B R A 7 RE . DA E A Python
ozt EsR ), S B AAY 3A%H] . PEP (Ol st Dy M B S .
#2([E PEP 1,

portion (%))

TR —HE AR (BT R AE—MH zip B ) , (B LA SR AEH (M iy 25 M £ (namespace
package) F FTERK, 4NfF PEP 420 FPESR.
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positional argument ({3 % 514%})
52 (Flargument (5]35).

provisional API (¥47 API)
W1t APL 248, (EAENER U [ fZ A2 1% (backwards compatibility) SR, BUEBEHENR APL, H#ESR
P, R MR E ST, B DER e =R E S, HInE.0 s N\ BRREA b5,
WA EE B AR (R ) . SESFEEA g ERhEL — G AP
A Z TR e B A A e ey, B MA gk,

g A 4T AP, [ AR S T W iE [ RENRE TR — M B, 1)
SREr T ek — 1 AR A A R E DT %

T2 {1 30 A (A5 v o =X, B O TR TS BT A, T S R AR ) I P 25 B A R R A et Bl et . 7
2[F) PEP 411 T B 240 .

provisional package (‘17%81})
#h2[Flprovisional API (47 API).,

Python 3000
PythonJ 3x RHVAER (RACAETAIER, HWRES 3 Mm@ EE 1R 24, ) o ml DA 5 [
[ Py3k].

Pythonic (Python JEF&ITY))
—EAREE B, BHER T Python 5 Hede WAV AR, MM A HAGE 5 % RS s
VERERAE. BI4n, Python Wi RIK—FEEME MY, MM for AN, ¥ ERYL G
g?%ﬁ@ o 2 HAFE SRR EREEA 2, AR EGE Python it A A 6 (i ] — 8 e 51
o AR -

-
for i in range(len(food)):

print (food[i])

HBZN, AR IAEERER . BAA Python JEl# :

for piece in food:
print (piece)

qualified name (Pl %F5)
— il [EEA W RG], B BURAE— RBALIY A R T B A i 8 class, BB method 11 [
&1, fn PEP 3155 it E 56, SR TEE Y BRI class T, BRE 24 R EELHA) (444 REAH) -

-

>>> class C:
class D:
def meth (self) :
pass
>>> C.__ _qualname___
YCV
>>> C.D.__gualname_
IC.D'
>>> C.D.meth.___qualname_
'C.D.meth'

wRGRALAHRE, T ATRE & & (fully qualified name) j& F7R %A SE R B A B AR, AR AR
LM, Hlil email .mime.text:

>>> import email .mime.text
>>> emaill.mime.text. name
'email .mime.text'
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reference count (Z2W314)
R — Y 2 BRI 2 BT R SR, B a9 RAECE (deallocated). A
e TR (immortal) | [EIHEA A € ool 8 i 2 st ., R GE RN SRR E. 21K
FHGE #AE Python RS A A F|, (HEEZCPython TAEMN — B #ICER . RS W] DARE Y
getrefcount () PREAREME—RERE P10 2 BEH.

regular package (FHI£F)
—fEEF package (£4F), Fl—MEE __init__.py HEMEE.

Yt 2Elnamespace package (fiv44 25 MEME) o

__slots__
Tclass.jBE’J~1EIEt i BB ECE S E OB A, DA FRE ] dictionary (F81L), R FUIE
B BERZ RO, (HEA Eﬁi&%ﬁﬁﬁﬂﬁﬁ)ﬂ I A A TR AE — (T P BA 48 (memory-critical)
F14) PR R 2 R A R B 9 2 U ED

sequence (J3E41)
—AWliterable (FJIEMCIME), Bi%iH _ getitem_ () special method (JpikF5¥E), i B #ET K%
TR T EER, EEFK T MM __len_ () method ZR[EHzZ)IFHMEE . —EHTHHFH
¥ list, str, tuple flbytes, i, MR dict BW¥$E _ getitem () fl__len_ (), {H
‘YR EIE B (mapping) WA 2541, HIEIA R 7 @ AL R A immutable 8, A & HEHL

4 H R HE(E] (abstract base class) collectlons abc.Sequence EFE T —ME Y E RN, I
NERININ _getltem ) fl__len_ (), #EWIINT count (). index (). __contains__ ()

__reversed__ Eﬂflﬂzﬁﬁﬁﬁlﬁ’ﬁi. DA register () #AREMEIE. 32 WRT5)
VA SO, nﬁﬁ%ﬁf?ﬂﬁkﬂ"ﬁ

set comprehension (454 %4 )
— MBI R, AR PTG T K, [E R AL S DA {1 set [n]fH,
results = {c for ¢ in 'abracadabra' if c not in 'abc'} €FAE—({FF set: {'r",
'd'y, FH2([F F| comprehensions

single dispatch (¥.—Jd))
generic funcion (JZZIpA) FHEER-—ERX, FEUL, FAEMSEEE N -5 8 BI(E.,

slice (YJ})
— {1, BB S Bsequence (7)) WHE—35 . B —BYI A B9 2 AT 5T (subscript
notation) [1, AEAH ZMH#T, NMAEMTZHMHEHE, Bl variable_name[1:3:5]. FEHGHE
(M) FroEmElRs, e slice Y4,

special method (¥55%J5i%)
— T @9 Python [ BN method, F A3 HAEZEIAT R @S, Blinhnyk. &7 method (1944 F
Err B EE AN 45 B2 Wil T IEE]. Special method 7 specialnames Fr A7 ZE4HEIHH .

statement (JiiA)
PR (suite, —(EFEMG [E]) PE9—5. BRI UG —{Rlexpression (FEE ),
BESHEBEY (Hlif. while Bf for) MEZMaiEY—.

static type checker ([FJEXIFIRAES)
i Python FEzUHEEI S HTHOSNEE TH., BEEIR ISR, B2MH TR EMRMEE. HaizERER
7= (type hints) DA typing #4H..

strong reference ([F/Z)
1 Python [f) C APL 1, [FI12 FUZ SIS IR, P ERA %2 BT Es . 8 2 IS
IWIFNY Py_INCREF () AOMEEFIS Y. lﬁ%é‘éﬂﬁﬂ%ﬁjﬂ Py_DECREF () B2 K.

Py_NewRef ( J:TH%IE"@ié{E]%J‘%#E’JIﬁHE W, fEIRHES B E I b, WETE#(E)
S8 IR Py DECREF () Rz, DABEGENR—H2H.

g2 Eborrowed reference (f&2 M),
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text encoding (3L )
Python H [ 5~ Ef 22— Unicode 2L (code point) )55 (#i[EFE U+0000 -- U+10FFFF 2 [H]). #Efd
FEEE L R, B AT IR E— A e AT 51

ﬂ%~1ﬁl$j$f?ﬁﬂ%&ﬁ:§ﬂﬁ?ﬂ, FRE) T4, A7 7040 7 5 88 v % - ep U RRE) [R5
(decoding)

A ZREARIFI SCTF P PSR A (codecs), EMBESRE [0 Mis 1.

text file (I}iﬁ%)
— (A REEEIRIE A str YHR—1 file object (FEZEWIME) . BH, CTFAEREE F2FR TCHE M
&6 (gﬂ{m (byte oriented datastream) [F1€r [ B fg i rext encoding (SCFHE) . SCFRERIIBITH . PLCF
B ('rrEk 'w) BEIAEZE. sys.stdin, sys.stdout PAK io.StringIO BEH.

FEEbinary file (Z3EMEZR), B —MEEEREBURNE A 15 T4 B 1+ (bytes-like object) RS SR
s

triple-quoted string ( =5 |9E[Fl =)
A =555 () S5 158 O) MEERRA M8 . 8RS MEEE FALER 351 555 o A3
NG, (HERFFZEEAE, B RA A, SR n] AZE 7 P 5 A BEE] (unescaped) fY#5|
SRR S5, M H BN T8 H #4570 (continuation character) ¥ F] ABS 21T, BT MEMRS
(A -5 R E .

type (Z[F))
—{# Python %#FE’J@II;ET A ESER A BRI R — R AE. — Y A L ET T DA
B __class__ BIHEARGE, A type (obJ) KIgE,

type alias (Z[EF4)
—EAER A FE, EES R E 2 44— B EREFRT (dentifier) AT .

RFIE4 R A 2 [EUR T (type hint) ARG - B0

def remove_gray_shades (
colors: list[tuple[int, int, int]]) —-> list[tuplelint, int, int]]:

pass
.

ADARSGERK, BEEA AT

-

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

it 2[E typing fil PEP 484, 75 ILTIREMIHEIAR
type hint (ZI[ElHEA3)
—TMannotation ([EfE), EFE—MEE. — class J& ok — {0 b8 =X it 22 ok (o] 8 A TR L (ED.

BB RSB IRMERY T AS2 9k Python [EIHIfY, (HEMEHEIE 2 [Fl4k & %5 (static rype checkers) R4 F
[FIRE 1 By IDE 52 A= AE 1 i 4 (completion) FI 4 (refactoring).

AIEEAH. class JEEFIRE (R & Wit s) MBERR R, #50T DAMH typing. get_type_hints ()
RAFHL

i 2[E typing fll PEP 484, AL RERIHEIA -

universal newlines (3fi)HI[ElfT5C)
— T i w8 SCF U (text stream) [ 5K, @ AR Ir A B G [E)RRE)E]-— A7 B &5 )0 Unix 47 RBAEH] '\
n'. Windows &%l '\r\n' F1& 1 Macintosh &% '\r'. FHZ[F PEP 278 #1 PEP 3116, DA N H»
bytes.splitlines () W&,
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variable annotation (%ZI([FIF%)
— {5, class B M annotation ([EIRE) .

(R 8 Bk class Py, RO IR :

class C:
field: 'annotation'

SEWERRE B R EWR T (type hint): G0, SRS BEH GRS int (CBH) E:

[count: int = 0

VR e annassign TEE AT REAIOARRE.

52 function annotation (RERE) . PEP 484 Fl PEP 526, ¥& HWIhgemdiik. BAERNREE
Bk, 72 [E annotations-howto .,

virtual environment ([FJ3E5aEs)
— 1 1% 1 B B (cooperatively isolated) [ ¥4 TEI S, AERHE Python (%) I 2 Al i Fi #2205 DAL AT 8]
Python ##[EVEF:, i A G [H —(8 R &0 _L#EA T HoAh Python JE A2 A7 EEAE T8 .

Witz venv,
virtual machine ([E5ERERS)

— 54 RS AT E AU B (computer). Python [ [FEEME 28 Er3 AT Hbyrecode (HiJCHLRE) 422 it
B AT .

Zen of Python (Python Z[E])
Python gt 5 R BT B0 51 35, HLEIAA B R FEARAN G GG = . AR AT A 7E 1 B Ui X T
REA [import thisl] FRIIE.
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BARIELEFIRA S 14

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

it
* Fred L. Drake, Jr., J§ilf Python SC{ T HAEM Al A K —FEB I EIA 1ERS ;
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
e Fredrik Lundh 454, Sphinx #¢//#) Alternative Python Reference #1#| 1 #1521 F & .

B.1 Python {898 BRKE

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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C.1 &icio

Python 2 H 17 i BCEE N 5 MR B2 T 5T B2 €5 (CWI, L https://www.cwi.nl/) ) Guido van Rossum Jji& 1990 4f
REWFTAGE, HiyR/EE—ERE ABC RS B E . [F4F Python 15 T #FZ K A HAL A E L, Guido
e EEES.

1995 4F | Guido 7E#4E 7 Je SN BRI i B K AHF 57 A 5] (CNRI, F, https://www.cnri.reston.va.us/) 445 b7
Python () T4, [EFERREIEEE) T 3% K #8122 1 LA .

2000 4£ 11/ , Guido il Python £%.0» B %% [ B i##% 31] BeOpen.com [Eljf(572. T BeOpen PythonLabs [#EX . [F]4FE+1 1,
PythonLabs [ [ ###% 3| Digital Creations (i [F] Zope Corporation; &, https://www.zope.org/) . 2001 4F, Python
WA EL G & (PSF, B https:/www.python.org/psf/) ST, & & S EHEF Python B 1)k A TR I A1) 57
Y FE FIALAL . Zope Corporation & PSF f—fi# I 5.

Jir A7 14 Python AR BRUEHY (B BRURAY € F€, 2[E hitps://opensource.org/), FEH b, KZHMAIEETRHY
Python fitAs, t1/2 GPL AHZ I ; DAT FAsHa4: &8 A i 22 (B

BOREA BB F1n wEE GPL &% 7

09.0%F 1.2 A 1991-1995 CWI 2
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com 7§
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
2.1.1 2.1+2.0.1 2001 PSF 2
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =2
22 PAE 2.1.1 2001 £4- PSF 2
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e

GPL MIZEEAFRF A2 1E GPL T # (L] Python. N GPL, FTA 1) Python SAHEHR ] ARG B th %
MRAS, (B — ARy 2 R FIBHR . GPL AHZS AR RE A Python W] DA%S & HAMb7E GPL R #2(E)iY
PR HHER R AT .

IR 2SN T, £ Guido FRE NIATH, FfHE Le A i B [ERIE AT A

C.2 FANREMHLIEMFZXER Python HISHERK

Python #CHFIEIA SR RZHE R B R PSF 424 &4

% Python 3.8.6 Filf, [EIWISCHhayaiBl, R AR, 298 HIZHE (dual licensed) i PSF #Z2HES
#1DA K Zero-Clause BSD 3% # .

AL Python H SRS R BLR AN R4 HE . & SR RENS & B 2 AU — i pia i . B E Se 4%
MR SERIE R, TSR0 (E S a8 a9 42 HE f2 3038 .

C.2.1 ¥ PYTHON 3.12.4 §Y PSF 1% &1

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

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

3.12.4 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 3.12.4 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 3.12.4 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 3.12.4 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
3.12.4.

4. PSF is making Python 3.12.4 available to Licensee on an "AS IS" basis.
PSEF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION..
fA»OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT..
—THE
USE OF PYTHON 3.12.4 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.4

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.4, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

7. 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 3.12.4, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 ¥ PYTHON 2.0 ) BEOPEN.COM B &#

BEOPEN PYTHON BHRIZHES #1568 1 I

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

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 THEREOF.

BT 1)
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5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 ¥ PYTHON 1.6.1 g CNRI iR &#

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.
(AT —3)
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6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law 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 Fi¥ PYTHON 0.9.0 Z 1.2 §§ CWI RS

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

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

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 FAj® PYTHON 3.12.4 [FEA 42X 589 ZERO-CLAUSE BSD %1%

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

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

C.3 (I B RS A1 18 B Bt
AR (AR SRR BEHE SRS L, 40 AE Python BEEATA b STl 5 = )y W

C.3.1 Mersenne Twister

random &1 JiE N ) _random C 4% 7o 2 =X A & T LA http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/
MT2002/emt19937ar.html [ F#(EIFEEBEAFE . AN 2R ERA TR s 5 R -

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

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

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

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

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

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

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR

BHT—3D
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PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C.3.2 Sockets

socket fEAHH ] getaddrinfo () fl getnameinfo () K=, Ef7 WIDE EZ (https://www.wide.ad.jp/)
(B, AN ) SR 8 Pl i -

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.3 FEFE# socket JR 7%

test.support.asynchat fl test.support.asyncore FA SN :

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

BT 1)
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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.

(M L—H)

C.3.4 Cookie &1

http.cookies HALM & AT EEH:

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 #ifTiE
trace B ALE AR R

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

BT 1)
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Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

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

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

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

C.3.6 UUencode £ UUdecode F=;
uu AL DA A -

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
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C.3.7 XML iEi 5= peigoy

xmlrpc.client FEAHAE DA EIY:

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
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test.test_epoll B ATE:

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.
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C.3.9 Select kqueue

select BAIHHY kqueue /M1 E 75 DA AR :

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.10 SipHash24

Python/pyhash. c %47 Marek Majkowski’ J£Ji* Dan Bernstein [} SipHash24 JEZE M EE. BEEPATF
R :

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

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

The above copyright notice and this permission notice shall be included in
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/siphash24/1ittle)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)
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C.3.11 strtod H dtoa

Python/dtoa.c HEZ42ME T C 1y dtoa Hl strtod pR, FIAME C 1) 8K B2 i B 0M 7 e HAHBEED . %A
L2474 H David M. Gay 2RISR, B B8] DA https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c T, #2009 4E 3 H 16 H T2 UG 240 & DA MR S e ] -

/***********'k****************************************************

*

* The author of this software is David M. Gay.

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

E

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.

E O

E I

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

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.
*

E O

*************************************~k*************************/

C.3.12 OpenSSL

2R OpenSSL R X H] YA 26 RAL M, Al hashlib, posix. ssl. crypt Sl EARTIHAE.
LEAh, Windows FlI macOS [} Python 42 $¢F 5 il AE 40 & OpenSSL s s A4S, J7 AFR At e ik ()
OpenSSL #Z AR~ . %fJ7% OpenSSL 3.0 HUAR DA S i AT A= (14 BB AiCA I ] Apache & Rl v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

BT —1)
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"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You

(BT —1)
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EHE—5)
institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
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names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

IR ARfE# E pyexpat P EE] ——with-system—expat, HHIZIEFTEE M —MES expat JFAATEHY E
AR

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

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

BT 1)
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The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

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

C.3.14 libffi

IRARfE# E _ctypes BAUK T _ctypes A EL ——with-system-1ibffi, HHIZIEAEH
—fHES libfli SR U 1) S A S

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

WSR2 5 TN 21ib A DABORA VA R 2 1ib 78, Wit & i —ME 2dib J5aa 15 &l
AR

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:

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

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

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

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

C.3.16 cfuhash

tracemalloc {# ¥ 4EEIFE (hash table) B AE, J2DA cfuhash BLZE([FIRLRE:

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.
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C.3.17 libmpdec

AETE RS decimal fEAK T _decimal C IE#R BRI EF ——with-system-libmpdec, 7 HIZHH
A& H-—H[ES libmpdec bR =X 2 Y Il AR A -

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

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

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

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

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

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

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

C.3.18 W3C C14N H|sXEH

test B H ) C14N 2.0 HIFEM: (Lib/test/xmltestdata/c14n-20/) 24 W3C 48uh https://www.
w3.org/TR/xml-c14n2-testcases/ Hiig2z, HZER 3-clause BSD 1% #ifh 2% (F) -

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

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

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

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

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,
BT 1)
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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.

C.3.19 Audioop

audioop FEAH{# ] SoX B LW g771.c #E L PR, hitps://sourceforge.net/projects/sox/files/sox/12.17.7/
sox-12.17.7 tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use. Users may
copy or modify this source code without charge.

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUDING
THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PUR-
POSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRACTICE.

Sun source code is provided with no support and without any obligation on the part of Sun Microsystems,
Inc. to assist in its use, correction, modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE INFRINGE-
MENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE OR ANY
PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special, indirect and
consequential damages, even if Sun has been advised of the possibility of such damages.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

asyncio B HMEAZE uvloop 0.16 Hfg @2k, HAELHA MIT $ZREZCHE(E:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

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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Python 13z 3 [EJHA SCH4- 04 IURE :

Copyright © 2001-2023 Python Software Foundation {3 & —HJHEF] .

Copyright © 2000 BeOpen.com {4 i — I HEF]

Copyright © 1995-2000 Corporation for National Research Initiatives {4 &4 —JHEF
Copyright © 1991-1995 Stichting Mathematisch Centrum {88 —4JJHEF) .
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(8 %)

function annotations (B R[EE) ,34
->

function annotations (& RX[EIE) ,34
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__all_,56
_ future_ , 128
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PATH, 52, 121

PYTHONPATH, 52, 53

PYTHONSTARTUP, 122

A

abstract base class (#H&FEEHE) , 123
annotations (74]*%)
function (®=R) ,34
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B

BDFL, 125
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callable (A9 ={##) ,125
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C-contiguous (C HEAEH) , 126
class variable (FEE##) ,126
class (H[E) , 125
coding (ﬁiﬁ?ﬁi%)

style (EV%) , 34
complex number ([EJ#) ,126
context manager ([FEBEHE) , 126
context variable ([EHEZ#) , 126
contiguous (ﬁ?‘?é’]) , 126
coroutine function (HHEER) , 126
coroutine (##) ,126
CPython, 126

D

ddocumentation strings (ED:]?—$) , 25,33
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163



Python Tutorial, £(F] 3.12.4

E K
EAFP, 127 \ key function (#®=R) ,131
expression (ﬁﬁﬁ)@/’glzjﬁg ) keyword argument (B4EF5|%) ,131
extension module (FEFHAEL) , 127
L
F
lambda, 131
f-string (f F&) ,127 LBYL, 131
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