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CHAPTER 1

2Bk

RS AE RN EAE, AR BA L TR M A8k, BOPRE, REBERES CEHE
(EVHORH [ 48 2 A, sl T (R (e R e i 4 SO B — IR R WA T REAR AT I8 H /N
FheE, —MEE P GUI AR, si—E/NEk.

MR TRBSE T B a2, K] AR Ml C/C+/Tava FEAU R, [P S RRCAG . A%, W
il PRI AR . A REIRIEE) T AR gy — B R, (R B W 2k dAw
REVRIEFE B8 — M RE LT s F e, AEAHEE TR DRt — i i eih = .

1E_ R BIFH, Python IE 2R AEIFES

W AR AT DAE) T 546475 177 %5 Unix shell (285 % Windows 1t UCHE AR, {H. shell [E1A #1825 i P )
TR SCE S, AR E AR e E s . AR aT DAL ES ] C/C++/Java X, (HARLE R 58 AL
R R AR A P EERE R . AN, Python 5 A A, [EJAEFE Windows, macOS. Unix {E3 %
i EAT, HRERpE I E B R oE i T AR .

Python RJI# 7 it 2 (A B LA S iR Rl = . EARALLE shell (ER . VR S 2 kAR X AL L B 2 1) 5
& . 3—J71i, Python $i{itLt C B Iy EiREMR AL . AHEIL C, Python fEE—fA [4R# & P FEGE S 1,
B [ v B ) R B E 8 v i s e i R (B3 2 2 3 ORHALE], Python i3 RV HL Awk
(B3 Perl) RRIEBIHEZ M L. BAMEFFZSHE, (1 Python ERIEACHILA R 52 FIHA S 1) -

Python Fe AR DI HILFF 2 A454H (module) [EV " 5 758 1] 22 HoAth Python R2{rr. Python H 4 T —
AR AT ERERTAL, B M REMIE Rt s B M3 1 — PR R 457 Python B2 HEf. A
LORLA Pt T AR SR VO RPN . socket AYENRE, ELAEARML T Tk 55 £ 71 TR J#E (GUI toolkit) 1
IR

Python 2 il ELEARR S, WEVRT A s amgs, AEERTERIEEBAL A Nl Bl ] . B EL AR BE
HEHGE, FICREAy (R ECBR A RE S 1T aE . By LU S BNEIR AR 2. IRt — LA AR B 4 B
B, BWR ML AR
Python i :UE fHRS M) S . ] Python BRI R ALE L C. Co+. Java EAERAL. EAH A
S GUGSE

» Python = B (1) EORHREIREAE—BIUASK (statement) SRR EAE 4%

o Bl 2 R DA A HECED Dot o 1 35 58 5

o AFERE AT
Python J& +T #%& 749 - QIRARE Ry C REsX, TBIEZ (5 iy [ ok A SO B e v R A S Y. I
st (B 17 P e PR 01 738 3 56 i — S B SR Y 4341, 2 3 Python 45 1) —SEE DL — (7B 5 (binary
form) F O RE BT (A4 E (BT 0 A48 B AR ) o AN SRARABE 2 B RO A /5, AR TT T DASEL Python
HApm AR C MR, EERZ MRt B Python B FE sl MR E] MR O 1URH S -
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A —E | EMEES 2L BBC 1158 «Monty Python’s Flying Circus) 144, HiCikEse B4 HE. 1
[EIIH e | MM =B R HIE R E, &8 2 R s B i E!

WRARBIAE O BRI, IR A8 T A% Python TE ZAHIHT, MEREGE S WA 2t B E. T
AGE BRI A AR, — B ER, — i T ER I A Python F R P BiEL.

N, G AR E QT % R . BT R E A R, PR R TR R
FOE AN

BN AR BRE), # @@ 2 #0040 Python 55 F L R G GE 2. —BALG 2 il B 5 0
(expression)., PR (statement) FIEAI(E] (data type); %2 K= (function) B4 (module); fxi% &
fil— SERCHEE B ) 32 AN B A1 (exception) BRI B i FEHH(E] (class).

4 Chapter 1. #EiLk



CHAPTER 2

£ A} Python &8

21 FEEER

Eﬁﬁ‘%ﬂ"]ﬁﬁg‘gi Python E%ﬁ@%%%ﬁfc%?{ /usr/local/bin/python3.14; EFE /usr/local/bin
JiCFE Unix shell {48 25 #6548 st i DA B0 A 45 2 K El B e -

[python3.l4 J

AEEIEY Python' . [RIEVELRR & A7 iy H (ELR (22 46080, oAy H (EIH 2 A7 T RERY s SARTEHLAY Python
BEASHEASEHE. (U1 /usr/local/python ERH R H BAEM AR )

Windows £ 45H, it Microsoft Store Z-%& Python 1, BL W] PAf# T python3.14 34T . WIRZHE T py.exe
launcher , IR DAME ] py @14 w52 [E] setting-envvars T f# H A [E)E) Python (1752

T B R4 A —1 end-of-file %77 (££ Unix _|[E] control-D; ¥E Windows |[F] control-z) € {5 H
PR AR HIR(E] (zero exit status) BERH. Q15 FRMMBEEEIE R, WAT A AFE S quit O BT EEAY
HiR 20 SRR A R 2, 7E3(#% GNU Readline (R R4 LS BB . LB, 15
DWEERE . BB M SRR Sl AY 5 EE: FE58—{H Python $/RFFRHf A control-p, I
S HEEE, A FRE 8 RNEZ S X 3 A% 8508 & aF 4 EN G Pk st . e
ABEIEEE A, S BB ~p, stAEFEG 155 4l A MR H AR backspace K [ia%4 T
JCo

54 R0 LSS 2 Unix shells QTSP I WS 55—y S0, 0 7 B B R T4
e BRIV W 48 AR 4 5 [ 1 st (RARER IV, 22 3 (e A A

W EEam A python -¢ command [arg] ..., BEEHITLE command EfHTES (1) ,
FrEqn[m shell (1) —c I, Python [ 48 26 7 25 H %% shell H] BRIk o0, & # 598
command FIFEHK.

58 Python R4 ] _FANEIAS & —HE 7 8. %8 python —m module [arg] ... A] DASIAT module 15540
(I AATES gl ) B (AR MRS AR A e B AR — Rk A T

BRI EEAAE R, AR O A B EEAR G R R A B IR TR TEIAR I PR A -4
FT A 1684 T 110 2 SRR #FRCAE using-on-general .
e Unix 17, Python 3.x FLARBBALIEA @ DA pytnon MEEVBAFHIA AT, DARESBUBIAT 19 Python 2x S A ARAFAE
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2.1.1 {HESI®

B E BRI EA ) 2 RSN | B0, A e EIE by 2 H AL A list (R%1)) [EHEIRAS sys #5540
() argv B#. RITABIAT inport sys BUSE M. & MEB5WRE S DE—; HEHH/TMAEAR 4
AT | B, sys.argvio) BT, WEAZE - (FEEHERMA) K, sys.argvio) [E] -1, F#
i -c command W, sys.argv[0] '—c', B —mmodule W, sys.argv (0] [FJRERLAHFEAE K 58 B B
o HAHE -c command B —m module W3 IEAN G4 Python BRI, /2 FATE sys.argv SHP4
1% #81%) command 3§ module {1 .

21.2 FEHIRNX

TR (tty) A EATIR O, ESREAE Z 31X (interactive mode) WiEAT, TEEMBT, FHURE
R fE, FORBA T IS, TRRFEE N =MERRSE (>>>) Fon; SAGESITT, BURA 2T
A, R EE (..) o ARG, HRBURBOIAUR . BAREIUE . ORI, SRR R IRFT:

$ python3.14

Python 3.14 (default, April 4 2024, 09:25:04)

[GCC 10.2.0] on linux

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

BT E L BUHERE AT R e i 0. BOIRE), 1502 i [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 EBRERME, 729X,

2.2 HERECHIEER

2.2.1 [RigHBEI= TR S (encoding)

THEL Python JEUR ARG 04 e A A B ) UTE-8. fEig (M g Al , TH 5 _F 2 ek 75 09 307 nT DA ] IRg i 6
MTEFHREZ . ES (identifier) K Egr — BESRAERRME RSP L0 ASCH FoCfEERR(E)% , dEd
2 MEATA portable FEAWETHEF IYMELH]. AR EIEREHIBUR ITA F2IC, RIS & 75 2 At [E Rl = ()
UTF-8, [FJH & REHURHZE T I 7 ey 728

WA G TR AR S, SR IR R A, RS % — TR kR . RREIT

[# —*— coding: encoding —*- }

Hrr, encoding ] PASE Python S4B AT 2 —7E codecs.,
Foan, EEEAEH Windows-1252 Aty , JRAGHE 228

[# —*— coding: cpl252 —*- ]

% — AT A — B SMEE], B PAUNIX “shebang” line £7BISERE . BUIRE, S IH S8 7ERE 210
AT Bt

#!/usr/bin/env python3
# —*- coding: cpl252 —*-

6 Chapter 2. {#F Python EHiE32%
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CHAPTER 3

—{E3F1E=XRY Python & 4r

TE R BT, A S Y B [ETE A B4R 770 (prompt, »>Fll...) : WIRBEMAES], IRLATE
PRI BB, I ASURFICE T A %5 AR R 0 B AR 1 SCTAT 2 BRI
g%ﬁﬂ&ﬁﬁ%*, BT A R R 7oy, URATIRL A EEENT; Ewl ST 4R
AT

TEATFE R RFZ @ h, EEmME T CumA, 78U EEMR. Python hiEf# (comments) H
hash 7€ # BAdh— ELERATA R . [EETTDAMERAT2 . 2%, SR B, (B ahBEY
HISCAR (string literal) Z 17, hash SFICAEF-ER SR Z RFGHLE]— hash S75C. [ EIER 2 AR I st
TMiAS 4 Python i, TEAE FEHIRA—E ZHA .

— BRI :

+ E2F—HE#E
spam = + ERE _HEE
#.o.. HARE =18
text = "¢ EAEZEH, FHE® A3 HE., »

3.1 4€ Python E{EstE =R

%?ﬁﬂ%%ﬁ%ﬁ*%’%ﬁﬁﬁ% Python 4§54, [FB) ARG EISE AR — A 1R TI0 >>> Bl (A 4K
A

3.1.1 &5 (Number)

Eowpar WA — & B A FT R AR0T DA A — 1 expression (EFE), B &% 1%\l . Expression [}
FEVATTDAGERT - ST . - < A/ WA ARATIESE $ESE O WIRURARMEE. Bl

>>> 2 + 2
4
>>> 50 - 5%6

20

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

5.0

>> 8 / 5 # IL?%”‘%’/%@/?%%I
1.6
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R (B0 2, 4. 20) [ ine U8, BPA/NECERTRG (B 5.0. 1.6) [E) float 2R, FRAMMLE
AR P B 2 W B R B

W8 (/) sk [l —1{ float., GHSRZEM floor division [FJ 5 R B 45, IR A // 8 T 5HEAH
ATPAH A %

>>> 17 / 3 # EHkkEEETEH
5.666666666666667

>>>
>>> 17 // 3 # THX%%J%%\/J\%(%B//J\
5

>>> 17 53 # s EATEEREN &K

2

>>5 % 3+ 2 # FEEW ~ ki + &%
17

e Python 1, FHEIENK (powers) T A *+ fEE 1

>>> 5 ** 2 # 5 WEF
25

>>> 2 ** 7 # 2 W 7 WRE
128

SERFFEE (=) ATAM R E S RO . BEE 2 1%, 78 R R T OC i A € SR AR f 45 2R

>>> width = 20

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

AR — RS BORYE [ £ 5% (defined) | (RPEEMORBURNL) , Sl G & W & B gk

>>n # TRGFH AL RMNEH

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

NameError: name 'n' is not defined

V7 B E SR SERR Y SR, TEFLT (operator) i _RIR-AHIERIT (operand) Ik & LR B HE T E)E)
PR

>>> 4 * 3,75 - 1
14.0

FE B AR, SR B R A SR i IR 2 B _ . BRORERIE Python {5 LRt
AR, ERERTEENES L

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

>>> price + _
113.0625

>>> round(_, 2)
113.06

T 1 A M e i (0 B R ) L BB R B N % W R b () 2 R - AR M AR {06 8 7 (4% e A ) ) A
SRS AR TR ORI B i Ak 2 A T(E

7T int f float, Python i& 718 T HALWHFAIEE, % Decimal #l Fraction, Python INE S 2
[E)# (complex numbers), [EMffif 5 Fil o B A EEEKAG (BI 3+59).

: > PEEI - WIEEIRIT, 302 R - (3x2) [DNE o, WIRIEEGIERIERIDTAMGE o, AR AR

(=3)**2,

10 Chapter 3. —{E3EIER A Python &4
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3.1.2 X3

Python W DASREAF 37 (1 ster BIEIZER , BIITARAA [ 268 (strings) ) RIS 452077, BA rabbit”
BAfearis™. H)TGot your back.” %45, “vay! )7, TATEDAFIHEISE (... ) HEIEE (L)
SR, U IR .

>>> 'spam eggs' # B |5
'spam eggs'

>>> "Paris rabbit got your back :)! Yay!" # @f?l?/ﬁ]
'Paris rabbit got your back :)! Yay!'

>>> '1975' # NGl RESW TR RELET &

'1975"

TEIHF15C, RMTFEAEIAE N E N K TBE] & s AW mT AGE I AR 51 9% :

>>> 'doesn\'t' # A \' FBEEF ...

"doesn't"

>>> "doesn't" # PX&W%%]?}@
"doesn't"

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

'"Yes," they said.'

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

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

J

fE Python shell Hft, <7t i AN T 7 H T RER AR . print O pRaE R4S IS | SEETED 1 BEEF TR
FR AR AR I R TP o

>>> s = 'First line.\nSecond line.' # \n %k BT

>>> s # [H print(), BHF T ERGEFEF

'First line.\nSecond line.'

>>> print(s) # A print(), HHRF L EWEZE, Fril \n & [ A& 3 o — 4T
First line.

Second line.

UERARAA By JeaT B\ SUREE SRR Ry, W LARRGE ] raw string, FESS— (AL 5 SERTIN_E © :

>>> print ('C:\some\name') # &[] \n %k 3 EI4T!

C:\some
ame
>>> print (r'C:\some\name') # HEI KWW r

C:\some\name

JFIGR B — R AT R T REA & AR \ FOTAE R 2N R E R TS
ARURI AR 7 ¥ o

FERSCRT DABS AT . Horh— AR M = A g 9 e o m o WREHER T
BAaBmMATHES, EEATAEERTRIIA \ RBGYEMATE. EAFI6TH, SRmETHFAe
Pt

>>> print ("""\
. Usage: thingy [OPTIONS]
-h Display this usage message
—H hostname Hostname to connect to

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

HERET—T

ARG IABTE S, RRREFIRAN \n £ESE (L) A (L) BISE AR RO RUE . RS SRR E— 220, AR A TS BERE,
ATHEBE v (HZBE '), RZIFHE.
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(R L —5)

>>>

FERTAREI + 3T (concatenate), () » AR T H LA

By =4 .
>>> # 3 K 'un', EZL rium’
>>> 3 * 'uyn' + 'ium'

'unununium'

Wi DA EARSS T ER A (string literal, BI#55 98U M 60 ) @l 5 B i oKk

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

WARARE Y Br— AR TRy, WIRHAR 5 (6 B B s p R+ A

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

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

(R R U P AR AR 5 R LT, Tl 0 A e i K

>>> prefix = 'Py'
>>> prefix 'thon' # ﬁi%%@éiﬁfﬂ?%?ﬁﬁ{
File "<stdin>", line 1
prefix 'thon'

AAAAAA

SyntaxError: invalid syntax

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

AAAAA

SyntaxError: invalid syntax

PR B A M S M — e, R+

>>> prefix + 'thon'
'Python'

FERUTLARYE [5R5] indexed ] (FEE, B subscripted), 3 —1FICHIER G HE 0, [EA 73R 7o ZUE);
— AT — M R/NE 1T

>>> word = 'Python'

>>> word[0] # TE%J_ 0 l’ﬁ?jﬁ
IP'

>>> word[5] # fLE 5 WHETT
lnl

RKOMETT AR AR, BURFSOAE A B an T

>>> word[-1] # B — M F T
ln'

>>> word[-2] # Bl#HE _HEF L
IO'

>>> word[-6]

IPI

HERRIAEE -0 R 0, AMRTIMEH -1 Bk,

BT RGO, FERINR [V slicing). 5| ARE R BB FIC, MY R DARIRE R0 155
(substring):
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>>> word[0:2] # RME 0 (A4%) 3 2 (F&a%) WFT
leV
>>> word[2:5] # WU E 2 (A4&) F 5 (F&E) WFTT
'tho'

Y1725 (slice indices) AR M TRLAE, A WGEBERT AR ERE 0, 1145 W5 2R 5 | Ry TS
7 HR A 35 1 slice

>>> word[:2] # REHEIME 2 FA&aE) WFTT
by

>>> word[4:] # RMEE 4 (A4) FERNFTT
lonV

>>> word[-2:]1 # RAEIHE_ME (B4) FNERNWFL

'on'

HEEREMAGEPE S, METRAGENBES . SR T si:1] + sli:] KEFR s

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

i (A {1 il LR slice R ANATE VR 3. AB1E slice ARG BTG E oMz M, Hrh s ooh [
B 0wt J) o ooy 75 ik — P oo A B e KT ME », Bl

B R
| Pl yl t ]| h | ol n|
i it
0 1 2 3 4 5 6

-6 -5 -4 -3 -2 -1

AT T A E T RIUAE 0.6 AL E; S ATRIBUR TART AWML E. o1 i 2 j 1 slice 15 THE
7 1 BRI BT AT T

BAEEHMRGMET F, —M slice WRESNRHERGMEZ 2, WRRFMEKETHERE. Flq,
word[1:3] RERE 2.

B PP 0 s e

>>> word[42] # & RA~NHFH
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
IndexError: string index out of range

SR, H R 1) 2R 5 | {ELAE slice Hh @i 2238 1) i P -

>>> word[4:42]

'Ol']’
>>> word[42:]

Python FH3 VA - B immutable. R, Bk ep 2R 5 | i B0 A 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

WA B (AR TR AR ZH IS — T Y
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>>> 'J' + word[1l:]
'Jython'

>>> word[:2] + 'py'
'Pypy’

EE R 1en () [BE—HFERHRE:

>>> s = 'supercalifragilisticexpialidocious'
>>> len(s)
34

& WwsE
textseq
F-H 2 sequence BEIHIB 2 —, [ESZIBZAENH H 1 #4E.

string-methods

FHI SR AR 2 MR AEEAIE Y method (F735) .

f-strings
AL A AR TR OOR

formatstrings

BB str. format () FEEAEAL (string formatting) f{ & 7.

old-string-formatting

TEFHIE s BHETIASER IR, MR EE, B2 MM EEAEES P4

3.1.3 List (&%)

Python P BGE(EIG A ORI AUE], A O A RISIE. & b2 kg er 24T lise, W] ARSI — RS
VBRI (2702, B item), (orfEriRae2 . List oL AR RMPHIEE, (Ll
SETC R Er AR UED:

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

e (AR AT sequence Z4[E) , Tist A ARERGIFIVIA (slice):

>>> squares[0] # X5 EH{EIEH
1
>>> squares[-1]

25
>>> squares[-3:]1 # ¥/ E &I & 7|
[9, 16, 25]

List ¥ 4Z 41354 (concatenation) ZEHE{E:

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

AREAFER R immutable , list f2mutable BUE), B list (HEIA 2 A R :

>>> cubes = [1, 8, 27, 65, 125] # = [EIH [
>>> 4 ** 3 # 4 WAL F & 64, ~& 65!

64

>>> cubes[3] = 64 ’t%‘.fu ni:L @

>>> cubes

[1, 8, 27, 64, 125]
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PRULTTATE list BB MABIICR, WM 1ist.append 0 # ik (MR GHFNEL HEMER):

>>> cubes.append (216) # AN 6 WL K
>>> cubes.append (7 ** 3) # LK 7 WL K
>>> cubes

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

Python i filf B (E i i A G EIEIRORE. 3 Ri list i‘a{)fﬁmn %KZH#, ZHME S AR list. (ETER—
115 B Tist JIP 017 S SCHTS A AR 37 40 2 R S B i A AL SR e 31

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

>>> rgba = rgb

>>> id(rgb) == id(rgba) # T2 EIFE—4#
True

>>> rgba.append("Alph")
>>> rgb
[llRed"’ "Green", "Blue"’ "Alph“]

Jir A 0 R A [ (B Tist , A& BORIGICHR . SR DA T ) A Il 3 7 J5AS Tist i (EI(ED:

>>> correct_rgba = rgbal:]

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

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

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

W] DA slice BR{H Pes list YR/, HEZIES M list:

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

[ta', 'b', 'c', 'd', 'e', 'f', 'g'l

>>> # replace some values

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

>>> letters

['a', 'b', 'C', 'D', 'E', 'f', 'g'l

>>> # now remove them

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

>>> letters

[ta', 'b', '£', 'g']

>>> # ZHEHFATEAOER &5 W FREES E 5
>>> letters[:] = []

>>> letters

[]

[ElERg R 1en O ZRA]DAYEFIAE List |

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

WA PARRE 2 list  (FEA7 list A0 5 HoAth List) , il

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

>>> x = [a, n]

>>> x

[fra', 'b', 'c'l, [1, 2, 31]
>>> x[0]

[la’, lb', 'C']
>>> x[0][1]
lbl

3.1. {E Python E{EstH#ER 15
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3.2

A B
HOR,

MEEARNa RS
FefFIRT AR Python ACHEFRLL 2 i1 2 IO T A, U1, FYRT DAHD HY 2% 1€ M09 1) 2 AR5

>> a, b =20, 1
>>> while a < 10:

WU WN R PO s .

print (a)
a, b =Db, atb

BT T # 2R
o B ATHB T ZEME: S0 a B o SR TRTRE 0 B 1 FERAR AT BRI PR T

I, REE TSRS A IHESY (expression) FLHETS (evaluate), WR{EFFEEAE . ATHRY R A 2
BHWTFHG -

o while FIE N ZERGMAEE (WWEM: a < 10), g HEBEHIT. 1E Python Tl C 3 H,

EATAEZ MR BE R (rue); FEUR (false). MMFATLARTFER, List. L2 2ALMF 5 (E; LA
EBREMFAIEE, 207 s ER. A0 70 A0k 2 (0 i LAY L. BRMERY LR 3
wmmmmwwmm@%WHCmm —RRAAFIE: < OUPNIR) . > (ORIR). == (FFIR) . <= (Vi
) >= (KIARERY) PAS 1= CRFERR).

o BRI s HE: AHEE Python H AR B —#EBlUA. EH B RRTocd, RuaEER

IMtﬂﬁﬂﬁ%%Ambﬁ%(%@)éﬁmﬁﬁﬁﬁoE%L7%@%Ei?ﬁﬁ%*@%ﬂ
HEREr A 2 B A B hRE. W ME G BA A By A, WA
KRR 2 I —AT AT ARRRETR (HIERR ﬁﬂﬁ%ﬂﬁﬂﬁﬁﬁ%%AEﬁ@ﬁﬁﬁﬁgﬁ%%E
TAE— 8 A B I il A S b R A R — 2L

e print O WA EHEEREESH (1) M. SFEACHHER M T EZMER (G2enmqA

PEFGH]) , T AR ERESE S [ AR A . BV R A S5, W EARFIEH
MEEA—=H, HIA ARIRAE A%, piln:

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

75 | 94 end WT AR ARG G BRSO EATAF A B o, 583 AR TR 4 5 H 65 ki o

>>> a, b =0, 1

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

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

16
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cHAPTER 4

RN T fRR IR

B THIA N while, EEEHTE /4L Python 1 BLAZ(EE

4.1 if BRI
oA R BRI i T 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

R, WA S G LM e1it iR, H else FIREIANZLER . BT c1if 2 lelseif] 11y
e, AR ZAHE. —M if .. elif .. elif . JPFI AT AR AR ILMARXFE S P switch B
case AR,

QAR ] (B 2 B OB AT L, s A E L E S 1, AR RE & 88 B maten BiA U
WRAH. ELWAE, 2 Emach Rt X,

4.2 for BRIAX

1 Python H1{1Y for BORA BIARIF JAAE C 5 Pascal st 7. MR HAEEIC (iterate) —H4F 22 H
51 (4 Pascal), k& 376l 5 FRECAL BRELAC L 45F (41 C), Python [ for BIAEUAEMFH (list
HETH) PR, EFEE M BB R . flin (e )

>> ¢ HlE—WFE:
>>> words = ['cat', 'window', 'defenestrate']

>>> for w in words:

HERET—TD
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(B E—H)
print (w, len(w))
cat 3
window 6
defenestrate 12

FEER—EEGIHRBERZEANER, RERGHEENEIR. HEEBEAT, REREES
MRS, SO — AR R

p AT ERAES

users = {'Hans': 'active', 'Eléonore': 'inactive', '??i(ﬁﬁ': 'active'}

# K HE ARTER
for user, status in users.copy () .items () :
if status == 'inactive':

del users[user]

K B —HH &6

active_users = {}

for user, status in users.items() :
if status == 'active':

active_users[user] = status

4.3 range() EHRX
AR EER—E S EE, # HER range O BB . T 0 AL —2 2289 :

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

Ssw N O

# B MBS R K A & BUFEAE ) 81 5 range (10) AERGRY 10 R85l RIS REA-E— MR FEE) 10
(1) 2 Mg — R VB H 1R 5 . ] DAGE range fE HAMBEBALAHH 4, SEH/EARFMAZE (HENEA;
fHfE 2 [E step) :

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

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

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

WENC—EF N RS A, FRAT AFE BT range O Al len () IR

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

0 Mary
1 had
2 a
3 little
4 lamb
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SR, FEZBIONEE], B enumerate O RS EEDSE, #EREIE 7,
AR B I —{ range JUJ 4 BLA R A B -

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

TERZWET, i range 0 WEKYRBIGGZ—M list (51]) —8k, HEEEEELZ. ER2—H
TEER BEE ol E B ORI 81 b BT A T H B, (LB G RIS S0 list, DABIE M.

AR E ko (FEicerable (WTEYLE) 2RI REVEE) R 5 B M b m] DA— B RAS-E H 31 Rl i)
G RMEK T cor BRIAKXFUL WILHIZLRE, 55— iterable i pR XUHEHI 1 sum () :

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

Rrer A AT DAF ) 55 £ [u] {9 iterable F1{4i ] iterable (B3 | #ff) pR X, fE & e, M esmys
BN 1ist O AN .

4.4 break ¥l continue PBRIAT

break Bk, KIS EHRER for B while [EIJ:

>>> for n in range (2, 10):
for x in range (2, n):
if n % x == 0:
print (f"{n} equals {x} * {n//x}")
break

equals 2 *
equals 2 *
equals 2 *

*

O 00 O B « .
w s w N

equals 3

continue PRIARTE T i) IR A e 47 T M EAR

>>> for num in range (2, 10):
if num % 2 == 0:
print (f"Found an even number {num}")
continue

print (f"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 FEM else F75

TE for B while [FIE "', break MiAM T REEL else TAIFCYE . ANHREIRESE N EG$FT break, else
TR AT

1 for [EE W, else TAIEGTEEIE 52 s & HIECA AT

1E wnile [EIfEH, & @rreEIRE &1 52(E) false ZE1T .

FEATAT—EEIRE b, WAREIRE h oreak &Kk, BIRGHAT else T4). B AR R AR EREW =0 (4
ﬂﬂ returTlEﬁ%l%?ﬁm&F) ﬂlé?%%i@,else ﬁzfﬂﬂgiﬂﬁ?o

4.4. break *l] continue ﬁﬂ_ﬁiﬁ 19
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TR for [EIRE S ILiEAT TR GIEN], RZEIR T DA SR

>>> for n in range (2, 10):
for x in range (2, n):
if n % x == 0:
print (n, 'equals', x, '*', n//x)
break
else:
# BB 4 & e B4 &2 FE &

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

O 0 1 Oy U b W N+ o o o e e e

equals 3 * 3

(E8, BRTMMERTE. FHEFM: else THER for EE, EHE it PkR.)

PRfE else T4 — M 2 i eGSR EY i B, FEBHATR, © @ if/if/if/else 1)
JF4 . £% ?;E ﬁ;{. BB ZW. WRGEAGEEE, oreak BG4 . WAREAREKRER, FRSMY
else ) TT

W else THMRERIRG, MEIAEI 1 £ BOAXMH , Erf7EE coy BRI else THIHEIMIMLL:
try BOAAHY) else THTEE BAE RIS (exception) KF#AT, MIEIER e1se THIZEE LA break #/E
AT AR try BORMBISM AR, T2 e 9,

4.6 pass FRiAR

Zass BOA R ATAT AT B V. &) IAERE A7 B BRA sUEAR A T BT L B AR e . 51
N

>>> while True:
pass # LR FfHER T E (ctriic)

TEACH R L M LAY class (FHED) -

>>> class MyEmptyClass:
pass

pass JRATVEE]—{ o 20 0 0 B 4 RS T BE L8, ZE VR R B AR A IRr VR DR Tl e 1) S e o
Ko pass GEITWAM:

>>> def initlog(*args):

pass # B EHEEEME!

R EE MG, e AR EmE .. KB pass. B AIIE¥E Python [EIEA H kN
76, HEHEREF 25— (AR r] AEEE6E AR M #oE 5 0) . H .. el By e E &
i (placeholder body). H, bltin-ellipsis-object.

4.7 match BRIAR;

match PR G I FER X, EGH 82 H R (pattern) JEATHLEE, 138 BoRR U2 PA— MR B¢
LA case WIEARFE N . KL, BB C. Java 5§ JavaScript (DA FFZ HAGET) HAY switch Bk,

20 Chapter 4. FAT RRREIEH!
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{H'E 82 Rust o Haskell 453555 #F AR ULAL (pattern matching) B ERIUT . HA 55— PUEC 3 A €l
AT, e LUy FFeEs ) fefrh i@ et . R EA T case PTELEI,
B Er s ATAL AT 1943 32 o

I ELAYIEA, il LM (subject value) Bl 5 A 7 fEL (literal) 347 HLIK :

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"

AR B (MR ] _ RAEELR A F U (wildeard) (€, HKGEA & TERECRIK.
PRATRABEIT 1 (TE0) 2t 2 - (AR A 7 B — A

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

P AT DA AR AR 2 DR (. (unpacking assignment), 7] DA 2R 45 43 45 -

# point Z—1M (x, y) JT#
match point:

case (0, 0):
print ("Origin")
case (0, y):
print (£"Y={y}")
case (x, 0):
print (£"X={x}")
case (x, VY):
print (£"X={x}, Y={y}")
case _
raise ValueError ("Not a point")

AN AR il 1 S — RO A RE, ] DAARE R 2 i i i M E R . (2 BT
AR WRR A A T — R T IRE A — A 8, HZ s ME % (bind) T2A¢H T8 (point) B—fA{E. 50U
R G TR A, & A eSS LA (<, v) = point,

TSR ARE class &5 MEAL ARV R, VRAT DA 5% class (42 AN — M5 | #5135, Bl — g #E
(constructor), {H'E AEIET; 85 1 (T H 3] Sl o -

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

def where_ is(point):
match point:

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

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

case Point (x=x, y=0):
print (£"X={x}")

case Point () :
print ("Somewhere else")

case _
print ("Not a point")

4.7. match ﬁﬁ_ﬁiﬁ 21



Python Tutorial, £(E] 3.14.0rc3

YRA] DA 37 B 22 8 (positional parameter) Bil— 26 HE(FIHET H 8 MR [E)#E: class (401 dataclasses) —E{H ] .
PRI PAE S TE class TR EFIRE Y __match_args_, REFBE P B MM E M E. MR EE
EE Cx7, 7y, HIPAR AR SR (A e v 5580 var):

Point (1, wvar)
1

Point (1, y=var)

(
(
Point (x=1, y=var)
Point (y=var, x=1)

PRARAI —RRIE R vk, R EME MR AR @ e (assignment) ZEUEVR R —FEE MBS, EH
AT s s (. AR (2 LRI var) AEWE match BORSKIR(E. B i
#M (A0 foo.bar) . EYEMME (LW x= [ y=) o class 8% (REMEIEKC.)” B9k, W B
point) HIKiE MEEHIRIE.

R AT DME R HRE 5L (nested). 100, ANSRFRAM A — 10 py HE L8 Bh By A ) 70 list,  FRAMPT AR B A
A __match_args_ HEEHE{TICHE :

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

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, y1), Point (0, y2)]:

print (f"Two on the Y axis at {yl}, y2 ")
case _

print ("Something else")

BT AERBE A8 i€ T4, FRE (B (guard) ). QRZET#EE, H match GAEMENT—
1l case [BHR. FEVER, (ELEVE 5 A e B A ST Al 2 Al

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

AP T o i g At A8 1 TR (5

o HPFMRIEREELELL, wple (Jo4L) A list X HAT 2 SMF RS, W L LT AT &
IS —REERFSN, B EMAFEICEENCES (iterator) B FH .

o J7H 8 (sequence pattern) T 37 4% #% £ 5 fi# (extended unpacking): [x, y, *rest] H (x, vy,
*rest) MI/ERBILUATFER(E. ~ BEMAREATAZ _, IPh x, v, *) GILE-—@HzED
WEPFF, B g s AR m B LAY HeaR T

o ¥WAE, (mapping pattern): {"bandwidth": b, "latency": 1} REfE—1{M dictionary (“Zit) ri[F]
B "bandwidth" } "latency" F{H. BJFFIEACRIE], BAMYGEE (key) 4 20 . —TEIF/E **rest
R R, WEMHIER. (H ~_ HRZ4mME, ABERY . )

o (BT as AT AEJHC 45 (subpattern) :

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

eI AR S MR CRAFE o2 (RBERZH A — {8ty A B T AL 741 ) o

22 Chapter 4. FNT fEiREZH
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o K F IS FE A ZE (equality) ZRELHEE, {HIZ BLBIHI{F: (singleton) True, False Fil None J2&
FE A AR (identity) 2R FLH .

o A5 AT DA B 44 3 #8 (named constant) . 8 SR 00 U B0 B 44 8, DAS e Bk A e (EIE) i s
B

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 : (")

. J

BT SEREA B AR R ARG, AT DAETRE PEP 636, 2 AR AR 2 A 5 11 8L o

4.8 FFEFH (function)
FAM AT PABE ST {1 b =X A4 B Qs B AT Ao — 1 A

>>> def fib(n): + BHAR n B KHT
v g AN 0 B BB e
a, b=20, 1
while a < n:
print (a, end="' ")
a, b = b, atb
print ()

>>> ¢ FAEFHRPHA BRI ER
>>> fib (2000)
0112 358 13 21 34 55 89 144 233 377 610 987 1597

PSR T cdef MMAR—MRAR T & BEZRUAHEEZ R WA RHERFERZ P —h 28, A T—147
&, B AR A SR ERE R i

1] B = B 1 B AR AT AR R SOAR s i R SRR R B R R X A [N SRR, B doc-
string. (B docstring 4 4l i 75 2 RIEI#A S 5 & (Documentation Strings)BEVg . ) A 4 T 20T DA
docstring 58 [ B [FIAE[E] sl ml 51 IR SR, okl i i 3 Ak DA LB A O 207E R A A5 v (BB S . e JRAR Al
HIA docstring 2R GFHEGI, R BUE RV &1 .

BRI X AT IR ST — (BT A5 95 2 (symbol table) S&fik77-3% bR X EI A [ 48k 5 85 (local variable) . SRS ffeHblE]
ST A R 2B S AR R (R e — M AT 95 28 . SR, FES | (B A s, o A
EFRBAIAIE S, HOREVNE R I, HOREl 45953 (global symbol table), #f&(EIfT A [El#
485, PG, FEeRC, Auss sl oM E ok U B AR v DARES |, (R el BBl (BRaE4ikas
HORAE global BA X ez, sAMNE U EHE nonlocal BRI TR ES) .

TE— i R TP B e, FEREAR S (5180 @ROmA ZiZ X R, Hit, 518MmA
(975 EMR i F ] (call by value) (i [EVHGIRA A K & — A PFE 5 B& (reference), TIASRZYPFRIME) o
{1 o 2 Y (T iR X BGIR EIP I E [F IR, RIS — (R P I A 2

BRAUESERE, B A IMAZ iR, WS MnENa —mRE, [EeasaaiE
% B E R (user-defined function). 3%{E I AR & 4 EI S8 04 , RTR% 88 B T AR AR R XA

VPR L, AR ake$o (call by object reference) WENE AT BEIKEING Y. (RE), A MGRA L H AT CFRE, RIS AT
B TS (PIndE A List Er#EH ) .
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ERH AR E R a4 0y

>>> fib

<function fib at 10042edO0>
>>> f = fib

>>> £(100)

0112 358 13 21 34 55 89

R B ERE S ARATRER AR £io R HeRa, M2 MEAEF (procedure), HEIE(EIEA [l (A,
P L, Bk return BUAS, EIRA—(EEE K BIEME. EEEREE None (ER—
EESTE) . 76 ERES P B A vone I, SEBE A GHHUR. IRATLAMEM prine O REFE:

>>> fib (0)
>>> print (fib (0))
None

SR By o 2 R S List A R IR, B HRAS:

>>> def fib2(n): # E{E3| n k4% K# 5|
o EEa 43 0 B E KES KB,
result = []
a, b =20, 1
while a < n:
result.append (a) # LT H
a, b = b, atb
return result

>>> £100 = £ib2(100) # ey
>>> £100 # B AR

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

B G HORHE T — 2B Python F5::

o return B G MR . WG roturn RSN SIS | S0 G 71 o
None, — 1l BT E 45 /€ o] wone.

e result.append(a) FIARIENY T —10 list ¥4 result ] method (7 i%) . method [kl —
o E =, 4 BLHIE obj.methodname, it oby EEE Y (JRAIE-—#EH) , i
methodname [F3% method % f%, Eh#EZWAHMARET €. ARGEEEFRAFEK method, A
Al BUE method R DAHEA —Hk I 44 A5 N €7 Python JRIG. (MRATDAMTH class (FHIE)) AT
F YA EIR method, H.Class (#2[E]) ) &Y append () method TEFRAE list Y B &1ER%
list PRI IA— TR . BRGFFFR result = result + [a], {HEHRE.

4.9 FATREXER
S SRR U T | B (argument) BCRR TS0 . A8 =BT DAL £ R 02X

4.9.1 FARSIRIE

(E)— i 2 22 1 5 | s v TS R AR A TR s eRaHnr g, mT LA PE e S A A | Ol 3% e X
Bilan:

def ask_ok (prompt, retries=4, reminder='Please try again!'):
while True:
reply = input (prompt)
if reply in {'y', 'ye', 'yes'}:
return True
if reply in {'n', 'no', 'nop', 'nope'}:
return False
retries = retries - 1

if retries < 0:

€ & A}
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(B —1)
raise ValueError('invalid user response')

print (reminder)

7% R 3T DA AT #8887 sCpiepny -

o HAWET|#: ask_ok ('Do you really want to quit?')

o BT —HBEIEMS| S ask_ok ('OK to overwrite the file?', 2)

o 5 TET|#: ask_ok ('OK to overwrite the file?', 2, 'Come on, only yes or no!')
PG  T B in, ST S @ A5 A0 5 SR 2 {E
TSR AR AESRE T, N & B E R, A

i=5

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

i=6
£0)
A 5.

R TS IURM R WTHSMEE T Y {F, (I4n0 list, dictionary () slF2BIEIEHIkF,
EEAEARRRER . B, AU e R R AT IRy € SR ACERR 5 | 4

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

return L

print (£(1)
print (£(2))
print (£(3))

A

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

BERANAEAE AR A I 2 ] 3L T FE AR, AT 7 s 55 e oX

def f (a, L=None):
if L is None:
L =[]
L.append (a)

return L

4.9.2 FARFSI®
PRI DAGE I B 425 71 #, DA kwarg=value [IEIFIY . 2HI2KE], AT

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

print ("-- This parrot wouldn't", action, end=' ")
print ("if you put", voltage, "volts through it.")
print ("-- Lovely plumage, the", type)

print ("-- It's", state, "!")

Pz — ML EEG |8 (voltage) FI =M T ¥ (state, action, Fltype). #%BRHH FIME—H=X
Eny
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parrot (1000) # 1 ME{LE 5| %

parrot (voltage=1000) # 1 1H BT 5] 3%

parrot (voltage=1000000, action='VOOOOOM') # 2 1@@@%?%35[§k

parrot (action='VOOOOOM', voltage=1000000) # 2 EHHEEFE

parrot ('a million', 'bereft of life', 'jump') # 3 ﬂﬂtiii%]%k

parrot ('a thousand', state='pushing up the daisies') # 1 T@{i%ﬁ%]%k\ 1 T@ﬁﬁﬁﬁﬁi§]§k

(HDA Iy AR AL

parrot () # s> b E B

parrot (voltage=5.0, 'dead') # HSEF 5 H#Z@WHFHETF 3%
parrot (110, voltage—220) # [A— 18 5] %A & [EE

parrot (actor='John Cleese') #  ZuHy B % 5| 3

R I, BASET 5|8 (keyword argument) W ZEAE{L B 5 | 8 (positional argument) f&81f] . T B8 ) B S
5 | R ZE VC i — B T B pR 02 32 15 | B (actor A2 parrot pRFNIA RGBT B85 | B IE
FEAEZ. HMERFEAES| 8, (parrot (voltage=1000) HARL) . — M5 #A R L I,
TR s S WA R TR L R

>>> def function(a):
pass

>>> function (0, a=0)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: function() got multiple values for argument 'a'

Hctg S H(E] **name EUWE, B dictionary (7, FEF typesmapping), #%FHALETA
R S BOASMIBHE TS 3. **name W PAHE *name 28 (F—/NMIliNEH) AAHH, *name B
—fimple, #% tuple f 55— B HOAIMAIOI ES B (*name M HBIAE **name HITH) . B0, #HFHRMEFE
B

def cheeseshop (kind, *arguments, **keywords):
print ("-- Do you have any", kind, "?2")
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 AN LY -

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

B R

—— 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

VERL, BRSO M B i o IR A (R M s — 2
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493 BHHESE

FETREGE], 5| ORE DAL sl W] e DA B 6 7 (BiR 45 Python pR. [B) T ARG T REIE JOAE , BRAHS 1 9
R 0SB, sk, PEE R TERRAER, MnERHH 2R AE, A ENEE Y, &
T 0 B o

R UE ST REANDA T Hka:

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

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

/R BRI BT R, RIS B R A R N S R IR 7 B
. ERRE T . BT 2 REEI 4 2 8 (named parameters).

(I Es 55| 8 (Positional-or-Keyword Arguments)

FreR OB SRR /A1~ g, 51 OAT DASI A R A R

EPR{IE 2% (Positional-Only Parameters)

b BE TR —Se A, FrE ST MR ENE R E . A MEERE B, EMIEFREZ, HiE
SO 2 WORRE I B 0 . RO E ST / (RHE)) 0. / AT b oy B RR (05 2 i
Hezw, mREERPER /7, NRREGEMERLE 2.

/ AR S HOT DA 15 B R M 48 5 s TR M 42 5 2.

ZIRp#E 55|28 (Keyword-Only Arguments)

TS M EME IR M 48 5, RIS HEDA BT | g, WEAES R PR M 4 F 2
Bk~

E3IE Bl

A A NI R RE SR HG, YER /- R

>>> 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—f R UE SR standard_arg RN ML, BIF0JrEA RIS, AT RA (5 B B i
RS 9

>>> standard_arg(2)
2

>>> standard_arg (arg=2)
2

AR pos_only_arg MRESRTA /, HILERMEHESH:
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>>> pos_only_arg(l)
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'

=AM kwd_only_arg MR FUEFRIEM « R IRE #7580

>>> 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

e R AR — R A S, i T A =y 2

>>> 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'

Itk , FHEEMEAER, R ~kwds [ name G, W AESALE S| B name [FIAEEIFEMZE

def foo (name, **kwds) :

return 'name' in kwds

WENY % R XN AT RE 3 True, HEBISET ' name Jiig AR — M2 8. Hlan:

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

() / (EERRAIES W) &, AT o BRE SR @ LA name FARAIES B, T 'name 0] DL 1EH
eIk GREiDE £

>>> def foo(name, /, **kwds):

return 'name' in kwds

>>> foo(l, **{'name': 2})

True

[EVRRE], ERRA S B A R ] ALE **kwds AT, MIAEILEBEE.
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E1EA
I ) D R 8 2 O RT DA 7 R 56

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

[EJHH -

o WERAHEMNE M SRS, SR ERAIE . 32 WA BEA IR aeny, A hls 5
T ek I A HES N, ) IR 1) (o 8 2 ORI R B g iy, sE Rl U .

s W2YAMAER, DRGSR #RUERE S B, SO IR A R 2 MO | S R ey
A OLEIRE , ol AR B i 7

o BRI (APD, (EFMERRAIE, PABT 1A S B AR MUk I A APT Y BT 3 T

4.9.4 EE5|81%53 (Arbitrary Argument Lists)

AR, A REAT I RIE, ZHE R ARy, T AGE L Mo 5 3. 5285 [ Hed gt i —
il tuple Wi (Gf 5 Tuples o /75 (Sequences)) . {ERTSERRIGI B2 1, PIREA 2 (H 2 2 138 5 0

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

W, 5L variadic (WEERY) TIWE B E 2O RMERAS, G ERE T AE BT RS ok X 7
RIAG | BERPHER . MBI *args 2R AT S EL R TERMRET] 1%, ZREMAREE
[R5 18, MONREIEALE S 9.

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

N
return sep.join(args)

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

'earth.mars.venus'

4.9.5 FEE5| 85K (Unpacking Argument Lists)

W | WM L A AE — 1 list 2 tuple [E], (ELE) 13§ 2 — (1 75 S AR5 125 | iy e sy, i 2 g e 1y
TEEEEI AR . BN, VY range O BRSCESR B start ] stop 518, WIRSELET 1 HOR & 70 B,
AR pR R, ] S35 5 ML Tist 2 tuple Hrfifige i 2

>>> list (range (3, 6)) # fE F A BET BEY — ALY

[3, 4, 5]

>>> args = [3, 6]

>>> list (range (*args)) # LA & 7| AL T AR R B B0
[3, 4, 5]

[ B, dictionary () WTLAFY + 5[0 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, "!")

>>> 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 !

J
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4.9.6 Lambda i EE X

lambda RS A ESL /NGBS HE . lanbda a, b: a+b PRZGREI WIS EPH . Lambda pF = n]
FIMEMT TR Z R A . FEsEE L, B e Hae g —#ER . fEaisk b, et — s

HE A HLNE (syntactic sugar), BLELIRpRFESFE 4K, lambda pf 00T ASE (5 & 94 8 51 S

>>> def make_incrementor (n) :

return lambda x: x + n

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

42

>>> f (1)

43

BT ) lambda 854S n] 8 T —fE R . 9 NG VAR IE — R/ e U S . SR R (E,
list.sort () B —(HEHT MR key, i8R T] PASE lambda pRX:

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

>>> pairs

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

4.9.7 A {45 & (Documentation Strings)

PATF 2 B A R SBR[ A R i

AT BB M i 2 R . [EVRRRREIR, N MEAE S5 (E W] e b i Ay 17 174 22 A g 24 [,
ﬁ,ﬁ\ﬁlﬁ“ﬁﬁf PARERIRATE H i) (B AER% 2 AR G2 — A R GE R e ) . & AT AR 1
Bﬂa:ﬂx‘ ) [)j\/ﬂ%ﬁmﬂ% °

A EREISATR, 5 T ATIEEZE 17, TERRE LR MR B AR S Bl . R T T & — e 2 B
&, TR PER RIS BV AR

Python FI# (parser) A& 2k Python 2T A3 AR HE, Ak, HEPREINSCOF ) TR RETEAASIRG R
AiE . SEIEERE R DA NS AR AT S S AT TR B SO R R
(CRREM 1T HE, PRIEVE W B i i BREES | SR AR, HAHE T i SCR P EREIE) , K%, B
AT ERTHBERE LA [5FE] MEATeaWklk. ABHBIL kg MR, (B
HRB T, BT AR A U ER A R . JRBE b #42 GEEEDUEER), BT

JCRERAEE .

R Z A TEI T Y — (R -

>>> def my_function():

e A AEE, EH XHES.
T, EH, eHEBEHLTH.
pass

>>> print (my_function. doc__)
Do nothing, but document it.

No, really, it doesn't do anything.

4.9.8 F3[[/38 (Function Annotations)

e R R BRI U R (metadata) BERR, A G ¥ 5 FepR BT (A RE] (BH 2 &t i PEP
3107 1 PEP 484),

[EJ## A dictionary (7t) HIERAFMAER AR __annotations_ JEMEH, HAE &R AR HAD
sy, ZHERNESARES WA RN —ME 5%, B R — M ERRERER. W
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[EVREI i 36 O AE S W R cet BUAKEERIVE SETH, HA—M > g —MER . T
BIERE T — LG . — SRS [, DA [l (81 :

N

>>> 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'

410 EZEl: EXEEE (Coding Style)

BUTEARED S 25 4= . S EVERY Python FExX, SRR RTH— T 4 #51k KT o REUGH HHRRE AN [R] FBR
ApiEny (SOEREREE, gits X)), Mg sepkal AR R Ttk . Aea At AR EN /R R
7k i A2 — e 05, T ol 4R R P i G e 238 A AR Py L B

EJ74 Python, RZ WA S EHENE PEP 8 FRUAEET: EHETR AR HGURE T R LEH . A
Python [t 5 EZ AL HMG RIRT; E [EVE R% R B i L B -

o 4 kAR, AZ tab #.

4 RN HE (BRFPE R EERE) Mk (S EH) 2 MPrE %, Tab # ik
RAL, wiFEH.

o BT, ME—AT R 79 5T,
(A7 RE R G/ INEUR B B 3 07 SRR, T DAESOC DR 2 L[S 2 R A i A 2
o MR A class (BIED), K ERBAHR MRS,
o WERTTVA, JEERICTEE I —1T.
o fEAE T,
o HEETHIR . ZWEEM A, (AN E R SR E £(1, 2) + g(3, 4

o Class FIpR Wiy 44 bk B 80 18 G), 44 class ] Uppercamelcase (BElEsXNK/NET), finsd ok
B method ] lowercase_with_underscores (/NENEE]) . JkigEH self {EE] method %5 —1F
S8 475 (BHJA class F1 method, 3547 A, class) .

o ARG RE T MR BRI RS, AL AiAS. Python FHE UTF-8 mi#L £ i@ 1y ASCIL,
3 AT AT A RE A

o FIRRHE, AR O T 2 (i el R CRG ) T BB BICT- LR, A BEAE Ay 44 IR BTl ASCIL 7
TCo

I3
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CHAPTER B

EREE

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

5.1 E—STHE List (£2731)
List (51) JEYORVIE, A ESHRIEN . FITHES] T I B list Y3 method:

list.append (x)
AR R E N E] list iR, B allen(a):] = [x] FH.
list .extend (iterable)
# iterable (MIEMCHIF) 323 list fJEI. Hlallen(a):] = iterable (.

list.insert (i, Xx)

AR IE H A AR list PAERINE . 55 [ BEE A ERT TR M RGIME, FrPA a.insert (0,
x) B ALE list {3/, T a.insert (len(a), x) BIFEA a.append (x) .

list.remove (X)
[EJ list H o —E{E S x (TCE . 2 List I EEI TR A G % valueError,

list.pop([i])

R list e L EAYIEE , ElREE. WREERERME, a.pop O AR list FRKKIEA
Elmle. # list @ MEiR R EE L HEE, €518 IndexError fl5h,

list.clear()
[EJg list A IEE . BLdel al:] L.
list.index (x[, start[, end] ])
[l e List oo — (R B x 1 (REZRAAATY) REME. #& list sk H , RIEH valueError $3%.

51 % start Rl end 1) 52 FEERAE slice FrnykHAf[A], 18 =0 B 110005 W8 5 1 PR e Tist h S 1
5. ABEERENE, E RS ER R st i BPREHPRLASE, A RAE start BRIRTE. .

list.count (x)
[l 8 x FE Tist o BT HH BRI U

list.sort (* (Keyword-only parameters separator (PEP 3102)), key=None, reverse=False)

e ist PRYIEE HEY . (PTG MR TR EME R HET , #527% sorted () ARTHIMRRE)

il

[
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list.reverse ()
1% Tist A i 3 H 1 AR T S 2R
list.copy ()

5] — 1 EE(E)E) (shallow copy) 1 list, i a[:1 %H .
PATF &R 2 772 List 944 5 ¥R R 1

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

2

>>> fruits.count ('tangerine')

0

>>> fruits.index ('banana')

3

>>> fruits.index ('banana', 4) # M E 4 B K B T —18 banana

6

>>> fruits.reverse ()

>>> fruits

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

>>> fruits.append('grape')

>>> fruits

['banana', 'apple', 'kiwi', 'banana', 'pear', 'apple', 'orange',6 'grape']
>>> fruits.sort ()

>>> fruits

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

'pear’
J

AT BB Er B E| —L ¥k, B2 insert, remove B2 sort, ﬁEDHj A, FRE L,
B None . 30— fH T Python YAy T8 LORMEE M e R

FAMERAT R G BB, R & A BRI AT AR HE P B LB . A, (None, 'hello', 101 BEATIHET,
[ [E# SO fE B2 ER B, 17 None AN AEBLH A AUE i . A L6 U [FIHR A b [ 9l & S840 2 R I R/
Ny, BN, 3+45 < 5+75 @i —RERY L

5.1.1 #% List {E[[) Stack (#([]) {#EFH
List F#RAE 7 100458 JE % f BT DA S B4 stack (HE[E)) . Stack [Fl— {8328 5T e 44 A T e S i Bl

(fei ety “last-in, first-out”) HLIAGRRIGEHE. IRATDAGEHI 745 append O (A3 H ) B TE .
M7k pop () HAG ERTME LA HEER BmiEE . SE0m0E

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

[3, 4, 5, 6, 7]

>>> stack.pop ()

7

>>> stack

[3, 4, 5, 6]

>>> stack.pop ()

6

>>> stack.pop ()

5

>>> stack

[3, 4]

1 HAbZES v PARME S E AR, S5 FF method BYER 8, {4l d->insert ("a") —>remove ("b") ~>sort () ; .
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5.1.2 ¥ List {[F] Queue ([E)%]) &

FA AT DA list 31 queve (E151)) A, BPRSeim ATTR B (SEie), “firstin, first-out”)
MR AR, SR, list 7 MR ) 73U AR 22 . (] append I pop SRAMNAFII ! JFE b ) TC R LR
MM insert il pop AHHAFIBUT B TR (HEHALTRAFLEME ) .

PR ELE AT queue, FHFEN] collections.deque, HARBGHTMURETE R RS R W s IAFIHUH . Flh0:

>>> from collections import deque

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

>>> queue.append ("Terry") # Terry ﬁﬂﬁ%ﬂi

>>> queue.append ("Graham") # Graham i &

>>> queue.popleft () # % —fE fm 3 3R oY 36 A BE B

'Eric’

>>> queue.popleft () # 2 Z A A AR A 3R A B B

'John'

>>> queue # queue [EVF| T #y & 4% 18 n 3% 2K o JE 7 # 71
deque ([ 'Michael', 'Terry', 'Graham'])

5.1.3 List Comprehensions (BRF|{F&EH)

List comprehension ( 3 51 %5 £3855 ) S8R AT DA 8 BRI A VAL listo &SI B T /2 67— {18/ 1) 2 iterable
(PTEWRIIE) , i — R O R AR S ARE R 1 4 R R R A ED BT list, sl —@TIys), Hig—
I TCER B T R A A

ROIRE], BT Mg — [P List):

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

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

HRGE R, () Mg <, HAERRBSREIRAAAE . FAT0T LG BRI I 551 1A i
JRATA side effects (FIEH]) :

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

BCER A S -
[squares = [x**2 for x in range(10)]

AR R 5

—{ list comprehension AL, 2AE—¥iE9EE], A —1H expression (A ). — for T4, H
BEBME LM for Bk 1 TA). HREE M list, EERZERME for Ml if FAHEN, ¥l
T R AB &5 S . i, 35 H list comprehension 41¢ T Wi list Hri SLAHEI 0

>>> [(x, y) for x in [1,2,3] for y in [3,1,4] if x != y]
[, 3, (1, 49, (2, 3), 2, 1), (2, 4, (3, 1), (3, 4)
T & A A -

>>> combs = []
>>> for x in [1,2,3]:
for vy in [3,1,4]:
if x = y:
combs.append ( (X, Vy))

>>> combs
[, 3y, (1, 4, 2, 3), (2, 1), (2, 4), (3, 1), (3, 4)]

5.1. E&—%T#E List (7)) 35
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TER for Ml it eiE MBI BT 2 AR -
2R expression Jg—fli tuple (BAN_ LG T x, v)), EAEMEFH:

>>> vec = [-4, -2, 0, 2, 4]
>>> # B r — 8 {8 fn fF A 3 7
>>> [x*2 for x in vec]

[-8, -4, 0, 4, 8]

>>> # IR B H U HEBR A H
>>> [x for x in vec if x >= 0]
[0, 2, 4]

>>> # HITATEERA &R
>>> [abs (x) for x in vec]
[4, 2, 0, 2, 4]

>>>  HEMETETFN T &

>>> freshfruit = [' banana', ' loganberry

', 'passion fruit "]
>>> [weapon.strip() for weapon in freshfruit]
['banana', 'loganberry', 'passion fruit']
>>> ¢ Bk (BT, Fr) M 2-nHE7
>>> [(x, x**2) for x in range(6)]
[(0, 0), (1, 1), (2, 4), (3, 9), (4, 16), (5, 25)]
>>> # LHGAM LR, TANEEA#R
>>> [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 = [[1,2,31, [4,5,61, [7,8,911]
>>> [num for elem in vec for num in elem]
[, 2, 3, 4, 5, 6, 7, 8, 9]

List comprehensions A] PA2; 4 [EI3 (1) expression FIELAR A AR :

>>> from math import pi
>>> [str(round(pi, 1)) for i in range(l, 6)]
[*3.1', '3.14', '3.142', '3.1416', '3.14159']

5.1.4 H kA List Comprehensions

FE list comprehesion H BHEE[Y expression 1] PAEATA 2] expression, 3352 —1® list comprehension
HIEPA T FR 3x4 A HIG], T List (55 3 fEH=EE 4 4 list :

>>> matrix = [
i, 2, 3, 41,
[5, 6, 7, 81,
[9, 10, 11, 123,

AR list comprehesion &7 [ 1447 S8 A )

>>> [[row[i] for row in matrix] for i in range (4)]
rr1, 5, 91, 2, 6, 101, (3, 7, 111, [4, 8, 12]]

A BAAE 15 800G, [EVSAY list comprehension € fich MY cor BRBEHORL, BT DA M T35
S

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

HERET—TD
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>>> transposed
teey, 5, 91, 2, 6, 101, (3, 7, 11], [4, 8, 12]]

(R L —5)

111 & AE — B ) -

>>> transposed = []
>>> for i in range (4):
# TEEZATEHET EME listcomp
transposed_row = []
for row in matrix:
transposed_row.append (row[i])
transposed.append (transposed_row)

>>> transposed
tex, 5, 91, (2, 6, 101, (3, 7, 111, [4, 8, 12]]

TESCE b, S 6 [E e X (built-in functions) 7A@ [Ek AR f il BiA . e MBI T

H, S zip O BREEAREA SR

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

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

5.2 del FAR

A A8 T3 T DARE B 25 | AN 2 (R EDRS: Tist I H - del BiA. & pop () method {4 u]— {8 (A
], del BEARZTT AR AEIR: list i Bl 25 e list (FRA™ 2 A th FUR— (23 1) Tist A5 AR [EIRR

FrBORSEGETE) . BN

>>> a = [-1, 1, 66.25, 333, 333, 1234.5]
>>> del al0]

>>> a

[1, 66.25, 333, 333, 1234.5]

>>> del a[2:4]

>>> a

[1, 66.25, 1234.5]

>>> del af:]

>>> a

[]

de 1 LT DA 2B 4 11 5 0

[>>> del a

Elpz 1%, ¥ a 2Rl (207 —MESIRIRB E 2 00) . FAVSER TR 2= 2 BR

del ByHAH Y.

5.3 Tuples F1/F%1 (Sequences)

A 2 list A1 H (string) A2 ILREMFENE, BI2FRT 144 (indexing) LA KA 7 #:4f: (slicing) . 52
7 GRS P M ] 1 (52 7% typesseq) . HiJ% Python SR {H 518 B AYFE &, ARACHT REE & I
MR FIVERIUMA . B BN T — AR S R mple,

— 1 tuple J& o T E{ECHS S BE IS R AL,

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

(BT —H)

5.2. del BT
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(R L —5)
12345
>>> t
(12345, 54321, 'hello!')
>>> # Tuple WA B AR 6
>>>u =+t, (1, 2, 3, 4, 5)

>>> u

((12345, 54321, 'hello!''"), (1, 2, 3, 4, 5))
>>> # Tuple [EIf 7 % ) :

>>> 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 = ([1, 2, 31, [3, 2, 11)

>>> v

(1, 2, 31, (3, 2, 11)

FEFRMAE SRR, Bl e tuple 2202 DAFEIRALE, WNLESIRIY tuple A BEBE IEFERY) B3 (interpret); ftiff
Al A ARG SR A BOR R L i s UE AR, BESRTE SRR AR 2 ) (B tuple & —
ﬂﬁl@?%ﬁﬁiﬁéﬁﬁ?ﬁﬁ%) o TRURBE VU4, tuple *H A EIE H 2 AFTHY, (H2n DAESL A it (8
4 list) ) tuple.

HEZX tuple 11 list F R ACARELL, (A 5@ & FHAEAR R RS ESEAE H 1. tple j&immutable (A7) 5
), EHFEAAEERITRFS], En 8% (unpacking) (2B AHi#£B) B#5] (indexing) HA7I
(BEAEM namedtuples YRGB (attribute) ZA7HL) o List @murable (W), HIOGHEH 2
[F) B i1 EL T3 phy (DA AR Tist A7

— AR E R, BRSSO HE L EIEE 1 wple: Fvk L @R sEm i k. 20
tuple 5 i — A FEPEACH T S —HIE H 1 tuple K8 ph— (A0 b —(EE By R3S — 0 B
—IEEARAER). B, EARCE. fl:

>>> empty = ()

>>> singleton — 'hello’, #<—— FEMSLEAHMEERE
>>> len (empty)

0

>>> len(singleton)

1

>>> singleton

('hello',)

PRz £ = 12345, 54321, 'hello!' iR —1W tuple packing )l T+ 12345, 54321 fl 'hello!' —i

Boiott wuple [Fl. S AT A

[>>>x, Yir 2 = E }

T M E R AN FrE T S 7 (sequence unpacking), W FAEAL I OIAE S 98 A 1B 00T 51 . oI HRR ek 45 08
E%%Z&j%ﬁ%ﬁ%%?ﬁ@%%ﬁﬁé%?ﬂ TR BRI R, ZHEAEIRPAE tuple packing 175
ﬁ%@ﬂgmﬂ éﬁﬁa o

5.4 4 (Sets)
Python 404 7T JIE set (8647) HUERPEZN. —(H set )2 —#l4)5 LA EER TE. HAREH
J7 A T A SR AR S EEDCR . Set Wbt IR . T, EEM RS EER,

RAFHEE set () pRAHR AT VA ACHEST. seto YRS BEEN—HZ31 set, PRLHEMIN set O MAR (15 18
BT W23 dictionary, —REFRMIAHEAE T — 0 S A ORI HE

i e L ) 3 7S -
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>>> basket = {'apple', 'orange', 'apple', 'pear', 'orange', 'banana'}
>>> print (basket) # EAERE L S

{'orange', 'banana', 'pear', 'apple'}

>>> 'orange' in basket # R & B

True

>>> 'crabgrass' in basket
False

> ¥ FHEAET R —FHETELEY

>>>

>>> a = set ('abracadabra')

>>> b = set('alacazam')

=2 @ ta HHE—FH

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

>>>a - b #E a FELE b FHFH
{'r', 'd', 'b'}

>>>a | b #E a B b AMEYHTHE
{'a', '¢', 'x', '4', 'b', 'm', 'z', '1'}

>>> a & b # FREAE a fo b B ES
{'a', 'c'}

>>>a " b #E a R b FELEMEFTHTH
{'r', '4d', 'b', 'm', 'z', '1'}

Flllist comprehensions $8{bl,, WA set comprehensions (A4 EESR):

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

5.5 =8 (Dictionary)

T—1{f % F 17 Python B2 & BHEAIE] dictionary (3527 typesmapping) . Dictionary £ gk FRE] [ BHEC
BB | (associative memories) BY [ B[ %1 | (associative arrays), A5 %52 H— {1 &6 B B 2w E R
51, dictionary j&Hi4# (key) HE RG], S PURIEMIA TS AGEAL; FERABTET AE/EGE . Tuple 4
ATDAE AR, QM H S R BB wuple; 35— {H tuple EEEEK IR B AR AT MIME, E
SEANREHEVEGE . ARV List VRS, list T PAKE 12 5[5k (index assignment), Y] #5IK (slice
assignment) B 2§ append () fil extend () S HIEMIEL .

% dictionary f: 4T 1) 7 2R L E AR BUZ — 4183 (key: value pair) 1] set, Forr##7E[R]—{F dictionary
DA — M ) (S REE S AT B, — {451 dictionary: { ). B FAE 585 R A SR 3 A K
FEIEAI AT W R AL B S 3 . 8 IR ARt o B IR R X

Dictionary = %2 1) 45 /RS h 88 A it 47— B (B E) BT ph s S ARG % (8. BT AE ] ae1 2KEIRR A
o QURIRMEE A BRGSO R S AR . PN AR SR R A

R .

¥f dictionary (/] List (d) @8] — Gl w% T HATA ALY list, HHEF T EHR AR . (FF A%
HEF, RG] sorted(a) MUBFEIAT ). WRAHMER—MEE R G CATER 7o, WIOEMBET in,

1B 2 ] —1{® dictionary i) f B &if :

>>> 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}
(BHET—H)

5.5. =781 (Dictionary) 39
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(B E—H)
>>> list (tel)
["jack', 'guido', 'irv']
>>> sorted(tel)
['guido', 'irv', 'jack']
>>> 'guido' in tel
True
>>> 'jack' not in tel
False

PR dict () WS —H SE T 51 SCHE ST dictionary :

>>> dict ([ ('sape', 4139), ('guido', 4127), ('jack', 4098)1)
{'sape': 4139, 'guido': 4127, 'Jack': 4098}

IEAh, dict comprehensions 19 0] A7 i T 7 gt B 19 18 455X 2K 7 37 dictionary

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

R R T, (T B 55 (keyword arguments) A7 IR ST EIfER -

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

5.6 [FIE#I5
%t dictionary {EIEIREIR, SLA I HBHREAG 4 AT AR HT (7] 1 tems () method A HLE

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

gallahad the pure
robin the brave

ﬁ:’%?ﬂ?ﬁ@ﬁa fﬁﬁ%%[&ﬁ%ﬁ?%ﬁﬂ%%ﬂﬂiﬂ? enumerate () @ﬁ%[ﬁjﬂ%m@ﬁr

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

0 tic

1 tac

2 toe

R A DA_ R AR, T A H A A 210 0 B

>>> 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.

SRR MR EIRE, B MIEmBFES, HEHMA reversed 0 B

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

(HEBT—T0D
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(R L —5)

= W o J o -

A E P IIEHT , (] sorted O B ERE] M HIASHE B st , (EN € HA 1751 -

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

orange
orange

pear

HFIET set O WEBREEICR. BFHEH sorted ) L set O, HEHL@HFEKIEEEC
W EIE 18 i -

>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange', 'banana']

N

>>> for f in sorted(set (basket)):
print (£f)

apple

banana

orange

pear

AR G AR AR R RIS 1) — ] Tist, {EL@, AL —EBY list & o il B HL2e 42

>>> 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)

FETE while I i£ BRIAX A BRI AT AT AL SAEMBER T, WA A HBGHEE T (comparisons) .

FOBGEF T in fll not in JIRVRRIE EMAH, TEA G IE—RERGATE (BURAE) . EH T is fl
is not HEWIEMIFEA B ZMIE M. B ECBGES T i o AN A LR R S 5 1

FBGERE T A AR . B, a < b == c BRI o BT/ b Al b RHER

OB T AR T PAKE S MGE S T and A or, H—f HCBGE B &5 R (ST Hofth A msE =) mr A b
not KA. Lﬁh@%?EﬁT’a%ﬁﬁﬁl:lﬁl:li%?l.%?i%ﬂfﬁ, Hodr, not ESEEE TR, or MBICEHAL, W
A and not B or CE[HJR (A and (not B)) or C. —UNMEH, FEPEV DA RFRATAn AR A A

MIEE T and Ml or tWWARREIAZ 54 (short-circuit) FE T S5 HS [ R A 2 4 11 @%ﬁ e 4ok B L T [
HigiaeEs ., g, # afcEEME e ER, B2 and B and c WEREAGHITH oo BER LR
L AR AT PR , R 400 I AP e B AL 9.

] FCGE S B H A A AR S U S R R IR A — (SR O T RARY . B

7. EANTR& (Condition) 41
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>>> stringl, string2, string3 = '', 'Trondheim', 'Hammer Dance'
>>> non_null = stringl or string2 or string3

>>> non_null

'Trondheim'

V£, Python 8 C #fiH A —hk, 1EERENRATHRIRVASMNEM I G SOEE T =, BHMEES T7E C
A L SR — BRI AT — EEE AT A =,

5.8 FIIFIRMERMB ZILE

F 5 Wy 3 5 AT DA S A H AR [T B W P i . T 88 L fik 521 3 X (lexicographical) W)Y ¥ g
PUig A IR BT ARIE, A ARHE, T EEAE R AR, A I8, DA, BB H g
JPAN e A 58 . AR A U A IR A B SR AR 7P 1, R s s e e et A 7. g
WA 5 A 0 T AR S, e A e 5 i s R A 4 R . AR e — (R e 2 2 55— 175,
B AR 7 5 [ )y 51 . H 5 M7 Unicode (#8537 (code point) 4 % ACHE I [E)
FIC. PATFRR—Le[R] IR L -

(1, 2, 3) < (1, 2, 4)

[1, 2, 31 < [1, 2, 4]

'ABC' < 'C' < 'Pascal' < 'Python'

(1, 2, 3, 4) < (1, 2, 4)

(1, 2) < (1, 2, =1)

(1, 2, 3) == (1.0, 2.0, 3.0)

(1, 2, ('aa', 'ab')) < (1, 2, ('abc', 'a"), 4)

R, A < 20> 2RI R Y GIARY . Fon P B s i LB k. B, IRA R
(EMRUR AR T M A AL, IrRA 0 4572 0.0, 454, 75 Rl Rt @ BRI — (M TypeError St
AR fE— T R HE Y -

1)
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=48 (Module)

WAL Python BLREARBEFHZ MAHVUGEA, 2] (FWekUEdd ) M Esem e k. Hit, Hes—Lu
PR RS IRE , AR iR I A AOME AT S A e s B, [DH R RAE T . e —
TAELA (scripr). HEZARREAGBASER , (R0T R G AR B 40 B MU AR 22, W LUl 4 . AT e

AR m e A AR S i s, (B B s A 5 56 8 i A 8 & R,

[E7 S 9%iE &, Python f—ME L UM E SO AEE T, EEEBBATERG T EM. &
TEAR SEABEIR 4 (module); B H ) TE S 1T AR import B FAUREAL Y, BUR Y import 3 £ (main) KA (15
BRIEEAATHIEA, AR EEBECT, Fr s sk a) .

AL HE L% Python SE MR MR, HRAMSEAATN L oy, ERAT, BAENARE (D
FHR) R name_ WYE. B, AR SCT RS AE EORHE P Al — A E £ibo.py (Y
W, [EET:

#H R A EGAEM

def fib(n):
R AEHIEL o fr.
a, b=0, 1
while a < n:
print (a, end="' ")
a, b =Db, atb

print ()

def fib2(n):
monE B EEREBIESE 0 L. "
result = []

a, b=20, 1

while a < n:
result.append(a)
a, b =Db, atb

return result

BIAEHE A Python FRE#HEIFH PA 454 import 13 I FH4H :

[>>> import fibo

J

EEREHE £ibo e el RN B B B i fnamespace - (G S Python 15 3% (Scope) b %
% [ (Namespace)); "B HEMA fioo WIREHAT . B ARE, ] AFHGR

43
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>>> fibo.fib (1000)

01 12 358 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!'

BSRARTF TS AE T G S ok 5, PT DA A 22 [ el s

>>> fib = fibo.fib
>>> fib(500)
01 12 358 13 21 34 55 89 144 233 377

6.1 FANTRIRHE

BT AL AT AT BRSO DA B R A 5. E e BOAURMEEBH IR L, BT R 7E % — k9
import A4 € AT, (AR REARAT, HEaBiTem).

B E H O RFAA fiv 4 25 [H] (namespace) , ASHAH (7 21 bR 2 1 s AR 1) RLAT 15 5% 28 38 I 44k
A S W . R, AR T DATEAS A rh 6 ) A et e, TS 4 ORI S ) 3 ) A el i AR
SN TRE DS . 5 — 5 TH, ANSAMRANE B OAEMUHED, ARVT AR I R A A ) A s, AR |
fﬁéﬁit**t%ﬁ@ﬁ%%ﬁ, modname . itemname,

FE—{AEAH i aT A import HAMSAH . EFTAH) impore BUAMIERA (shiEi ke, EARR—H) 1
Ee PR ), EEEAER . i EreE A n s g (e eRsUEL class #1) ¢ import AL
AREAFBOINA A iy 24 25 TR

import MUATA I — MBI E L, T PAE 24 BRI AKX import A4, T import 2 JE LAY Ay 44 25
M. filn:

>>> from fibo import fib, fib2
>>> fib (500)
0112358 13 21 34 55 89 144 233 377

|

1 import Z AR A TG HAHE A, (H e Fea% ek X e (B B2 AR IS €l s | AKE i dv 42 23l b (I,
ARBIRE) £ibo RYHEFE)

HBREA S —REERL, DA import LA E Fem) BT 44 B -

>>> from fibo import *
>>> fib (500)
0112358 13 21 34 55 89 144 233 377

TE B 5 V6 import UL TA 4R, B TR RKE O FEN AR . KZHEET, Python R it
AKRMEREEDIRE, WEEEERERTTIAT —4Rm A, EETRER ritLfo e smbls.

AR, —RAEE N EIR AR B BB R import *+ (UM, PIEE B SRS ST W 2 i AR A
R R A EAAE B P A T R, IR T A2 -

WA AR I N B as, I as Z A4 R ELEEAN Y import BLAHAEEAE .

>>> import fibo as fib
>>> fib.£fib (500)
0112358 13 21 34 55 89 144 233 377

iE il import 773l import fibo PE bJR—HRAY, ME—MY2ZEERBIEEM cio MARAL.
AEME £xom RFHL AT DA IR BR Y 7 s SRRARROCR |

VR L, RAUERR THEAT] 0 TRRS); e TR R R R SN, R RN B LA A 44 25 ]
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>>> from fibo import fib as fibonacci
>>> fibonacci (500)
0112358 13 21 34 55 89 144 233 377

O il

BRI | B3R ALAE & (] B4 session FHE &gl import — . PRI, ASRARTE B AL, HILAZH
EFE G803, IRAR AR EE BT WA, WA importlib. reload () .

B4N: import importlib; importlib.reload (modulename).

6.1.1 IDEHR EEDERBIT
i DA R [E)%5 5847 Python FEAHL I :

[python fibo.py <arguments> ]

IR import $84-, B IR EE @ HAT, B _name_ $RE "__main__ ", i
AL AR RS I0 PA T AR A -

if name. == "__main_":

i
21
=5
&
[
(&=
=

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

R AT DA AR S VEEIE At [7] 1R ] AFEE Y import fiSEAH,  PRIESRINT (parse) iy -5 AR CHS @7 3 LA
a2 B R, Aaiir:

$ python fibo.py 50
01123581321 34

AR BLAAL 21 import 1, I % Bk U AN B AT -

>>> import fibo

>>>

‘mi%_;%‘%’zﬂﬂﬁ*ﬁ%ﬂi‘%ﬁ%ﬁ@ﬂ@@ﬂ%%ﬁﬁ, s HRECH B CRATRIEE R, PAEAR Y 7 A7
).

6.1.2 {RIPMRFIERE

Import — 1 & [E] spam MUBLALIY, BB E LI LA ZZ4 M E #EA. AL MWL sys.
builtin_module_names & . WIRLAE], TN RGLESER sys.path IIAEHERAERH 1, #
FH—MHAE span.py MIREE . sys.path {80 E BRI TR LRIk :

« AR R e (kA B, U T 2R 5

» PyTHONPATE (Al shell S paTh HURRILAIAING VORI )

o SRIHHIBINBORE (EHTO 65— site-packages YPRIIC, BHRH sice HIALPTERM).
FE sys-path-init 455 2 (1 41 {1 .

S {mil

O e
TECRAFIRIESS (symlink) fREZE R A, WA R BTE RO TR BERFSRIE 45 2 A2 A Bt H .
BE2Z, AarFEE g ek BEA B AR S AL .

Wbz 4%, Python B AT DMB IR sys . path. AT HEIARF7E RO @ 76 18 S PR, 7ERRHE R
XA AT. BAREZ AR EAR G ESEHEOA, TR R R PR 2 R R . B E
A BEMUERBLE, SHER - ER. w2 AR e R E 2 .
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6.1.3 [#E:E | Python &3

)T i A B4R 1738 5, Python 45 (RS AH 1Y) 4 3R MU AS B #74E __pycache BT, B4 E
module.version.pyc, jaEJfY version j&#isk % M R4 HE, HARE A &7 Python [ 4 %
e, 40, 7F CPython 3.3 Ht, spam.py SRR A 9 T fEE] _ pycache_ /spam.cpython-33.pyc. I
fiir 24 Y I AT DA S 15 S [] BUAR 1) S s ASEAEL R Python [ [ FRUAS [+ IRF A7

Python HRIE ISR ARG W) H Y], A A AN 2 70 i U 7 o5 2 E e - e — (Rl 58 4= F B AR
FHh, BRS-GBS R 2 11 3E R A I T ASE ] [ — R s

Python 7E W REFHE N AR AL RIL (cache). B5E, B HE B HLA REAF HLHAE A OSBRI 45
o BT, WEREMA G, AR e, SOORARRRAE (fEAeE) RO, AR iR
BRI R e, [ELH A REA TR,

— LR RN

o A DATE Python #§4- I-f1Ji] B 28 (switch) —0 5 ~o0 SRIEVNE A tiatl i K. BRI 28 -o [ElfR
assert (B ) BROAS, 1M -oo [FEFEIR: assert BRAZA __doc__ e, i Sefesnl EHKIEI 1
RIS, R A TEIRAE A ST ERS, A e s 8. T @] BHALA opt- BT,
HIBHEN . RIS W] BE & SE# L RIRUR .

o B pye BRI, BRAMRATE TR € R oy BEET. E— LBy 2B 53 .
o B compileall MIAEIEDRISE b i BT AT RLAH 2257 pye A -
o HZMAE, AFEERERE, W2%PEP 3147,

6.2 {R4EHRH

Python Pff#5 T — R HERSAL R, SEANM N 4RAE 5 —10 Setd, REE) [Python pix)fE2% FE (fREE [
XE2EFE), HUREAE Has P EER: SR G AR S A% O E KSR B 3 A DATEL,
HAMRE THRSCR, SERIMEERFEARE (FINRFIEN ) . 5L A 2 — AL RS,
EMEERKETG. Bl winreg HAL{E{E Windows (] . (EHAERERBALE sys, ERIEBER M
Python B i##s 1. 3 sys.ps1 fll sys.ps2 AIAEFR L. IR RFITHFH:

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

>>> sys.ps2

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

c>

A B RNy, AR5 e Feia M 5 3.

S8 sys .path & —HFEH List, ‘BEEEZMEAE S, SWGHEFRE S pyraoneaTs H
PRI TR B AR, BURE pYTHONPATH AUERE, (EEVE TR HEI . VRAT DA FTEEMERY List SR AR5 % 5
e

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

6.3 dir() HER
El R air O R BBALE RG24 8. B B HEF &R 75 list:

>>> import fibo, sys
>>> dir (fibo)
['_name__', 'fib', 'fib2']
(BT —TD
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(el b —50

>>> 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',
'stdin', 'stdout', 'thread_info', 'unraisablehook', 'wversion', 'version_info',
'warnoptions']

[V 45 1 0F, aix O 913 H RTEL 25004 B

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

>>> fib = fibo.fib

>>> dir ()

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

AEE, ESIPrA B LA S B, RiasE.

dir (0 ANEFIHEREEAFEE AT, WRIREZEI R EN, B SEEERAE puilcins [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',
'StopIlteration', 'SyntaxError', 'SyntaxWarning', 'SystemError',
'SystemExit', 'TabError', 'TimeoutError', 'True', 'TypeError',
'UnboundLocalError', 'UnicodeDecodeError', 'UnicodeEncodeError',
'UnicodeError', 'UnicodeTranslateError', 'UnicodeWarning', 'UserWarning',
'ValueError', 'Warning', 'ZeroDivisionError', '_', '_ _build class__',

' _debug__ ', '__doc__ ', '__dimport__ ', '__name__ ', '_ _package__', 'abs',

'all', 'any', 'ascii', 'bin', 'bool', 'bytearray', 'bytes', 'callable',
'chr', 'classmethod', 'compile', 'complex', 'copyright', 'credits',
'delattr', 'dict', 'dir', 'divmod', 'enumerate', 'eval', 'exec',6K ‘'exit',
'filter', 'float', 'format', 'frozenset', 'getattr', 'globals', 'hasattr',
'hash', 'help', 'hex', 'id', 'input', 'int', 'isinstance', 'issubclass',

BET—3

6.3. dir() EHRX
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(B E—H)
'iter', 'len', 'license', 'list', 'locals', 'map', 'max', 'memoryview',
'min', 'next', 'object', 'oct', 'open', 'ord', 'pow', 'print', 'property',
'quit', 'range', 'repr', 'reversed', 'round',6 'set', 'setattr', 'slice',
'sorted', 'staticmethod', 'str', 'sum', 'super', 'tuple', 'type', 'vars',
'zip']

6.4 £ (Package)

B [ ALY R | ALAK Python BEL a4 SN ik, BN, BUALAME A8 FORENF A
FAE B AT TEABAL GRS, ARG (R R 75 4 O SR Y bl o R ), 86y
R G, WA (1) NumPy 5 Pillow) [ 4535 1A R O LA (RO BRI 1 -

ML AE B — M AR Aot — i P R R A iAo (T &) . IERE AU S W2 A R 1A%

X CEELAVEMA RIS AP, BI: cwav, .aiff. .au), HIL, ITKHT%%’I‘%TZF?E’J%I 1'fJ<

@%?@i%ﬂﬁ&%#ﬂﬁ%ﬁi%ﬂ‘ﬁ%ﬂﬁé IT?%@EJZ%T AR FF 2 A FFEZE (B, HaiRe .

i‘buﬁ]% EMAEAASIIRE . A AN T #E R0, IR — RV LSRR T E LS. AT
e RHIE T T BER S (U\B"‘Eﬁﬁ?%%’%éﬁﬁfiéﬁ)

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 £, Python &84 sys.path [EHE], FREMHFHEL

HERBEESH _init__.py #§%, A G Pyhon B MEM (BIEA B Fnamespace package, [El—{HAH
SHERE A TIEE) s BT DA — L DA A a4 (B0 string) WOHE, ﬁﬁ*ﬁ*?ﬁT@?ﬂ%tﬂfﬂE
AR 15 S A R A AR AL . e AR i E’JFE-, _init__.py AIPAHR RS AL (HEWRT AT
EURIIAL RS, Bk E a1l 8, X RBREREAR.

B T AR import {R[EEAR , 40

[import sound.effects.echo }

BRI T FA4H sound. effects.echo. 5| IRFAEM BRI 44

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

73— import LA YTy k2
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[from sound.effects import echo J

ia B A — BT AR TR echo, [EHAMEEISE AT AN, IILRELAIN R 775U -

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

A A b 2 2 import TS5 17 pR = B A

[from sound.effects.echo import echofilter }

R, EHMEEA T echo, HERKN echofilter () HAIAEEEMN :

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

AR, B from package import item W, item WRAREMFAY TR (MTEM), Ml EM
FHOEFRI AT, B2, class (HE]) S M. import BOAKE LM BN PAEA E 5 item;
WARE, AlErfRRe s, EEREA. WRERHAT item, HI@5[% mportError fl5h.

MR, ] import item.subitem.subsubitem gAY, BT HE—IHZH, &G JHAWLEZEMN;
AR —JH A DA B, (AR BE BT —TH P 2 R class. pRaCH# .

6.4.1 f:EHh import *

WHHHEE T from sound.effects import * Kf, @r#fAf-ElH? MANET, FMnlreA EREAHS
TEEERS, FREI PR TEA, EFEMai import, EGEBERAEFH, H. import T4
AL AR T RE e AN BRI, o Lo mI A U FE I R import FRLA IR A~ 884

M — R R B e R R RS . import BRI DANEG]: WRELA __init_ .
py R WA E R — A E _a11__ 4 list, #iBF] from package import * [EFME, B &2 EH
import (RALAZ A . BELFIHIRARE, EOEHR ] BATEE RS ERIL list. REMHEHFZDEE
NEEAME L import *, At AT BB € [ElE A ST IE M list. SHIKE], sound/effects/__init_ .py
TS A RE

[7alli = ["echo", "surround", "reverse"] }
%,ES%, from sound.effects import *ﬂ%@import sound.effects E#FEF', EE@%&%@E‘]?*%%HC
A vERE, TRCAH T AE 6 Bl B E 56 (locally defined) 1Y 44 R M. A0, HWIRARTE sound/effects/

_init_ .py fEEP P T —(f reverse R, Al from sound.effects import * HEH| A W T
#H echo ﬂ] surround, 1@31795 reverse %ﬁ%%ﬂ, ?%ﬁlﬁﬁkﬁi%ﬂ@ reverse @ﬁﬁﬁﬁ?

N

_all_ = [
"echo", # F5 1 'echo.py' 1 %
"surround", # #5 'surround.py' 1§ %
"reverse", # 111 BEYHE 'reverse'! HI !!!
]
def reverse(msg: str): # <—— ZE "from sound.effects import *' Dl] %WT
return msg[::-1] # EHLRBERTY 'reverse.py' T

ﬁlﬁ]% _all ﬁ%ﬂifﬁ%ﬁ, from sound.effects import * Iﬁﬁj—xﬁ:@?ﬂ sound.effects Eﬁi
A AR import ) H BT iy 4% 2515 B AR sound. effects B # import (W] fE & AT
__init__.py HIYRIERALREAME) , SRR import B P PE R ETA M. BEHE __init .oy EFR
(%ﬁ&j\ﬁﬁﬁﬁfﬁé\%?ﬁﬁﬂ) AT M. ER LM Z BIPE inport BRI MR R EMF T HAL
WA LA PR

import sound.effects.echo

import sound.effects.surround
from sound.effects import *

BEBp, H from. . . import BUAXBHNITHF, echo Ml surround BEALYY import i H /Y Ay 4% 254,
EIEMETE sound. effects BAFEERM. ( a1l FHPCEFRR, SHUEARL)
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BESR, AR HERT, SEUROE fmpore * W, BEMUAL LG R0REE BRI A AR, (AAETE S
B8 (production) LA i (7 Sk B EV AR B B

WE, BT from package import specific_submodule RATAFEMMAE! BME L, BEMMIE, K
4l import AREAL A 5 1 51 ) THIALRIILIb A PF i THEALR 4,

6.4.2 E4(FI51/H

HEMNEEEZM T ERA AR (WG AT souna 20F), FTPAMEA [[E%f (absolute) import ] ,
%'[Hﬂ ﬁ@gﬁﬂ?ﬂ/}%ﬂf‘;ﬁiﬂo Wﬂﬁﬂ, %Tf sound.filters.vocoder@i%ﬂﬁjﬁ)ﬂ sound.effects ':F'EI’:J echo

*ﬁ?ﬂﬂ%, E‘[[)J\FH from sound.effects import echo,

YA ATPAA] from module import name [¥) import AR, %% [ A% (relative) import ], 3= 2% import fif
F AT A58 H5 78 AH 3 import Hg H BIEMFIREEME. B, #F urround g, ARATPAMEA -

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

AETERE, A import BEAEE DA H MIBHAY E A REIGE . REERATIEA B, FroAnR—Et
ARTEIIE T A Python JE IR LA, IRE L AUIGE M HE-EIA

6.4.3 ZHEPHEH

BRI —RRREYE __pach__. EFEWIIALRER—AFERI 7201 __inic_ .oy BEFHEN H(D
AR, FIIR IR A E A S A AR I T2 W o S AR O AR B, L BRI 5 B R
FE LR T B .

BESRTE ARF AN K E R, (HE R B h AR S
I3
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i N\ K

AWy T ABURRECR s L DR T ARAEIS s L, B0 S AR S AR B . 3
o e AN [ ) 7 2K

710 EEEMRHEN

H Al E A A8 Bl IR ST A U7 38 SE XRAE (expression statements) $2 print () Bz (55 =FEJ7
RRMAERYIER weite O J73K; BREEH RSB sys. stdout AGEMAY. FRAIAY RG2S %
Y R A E )

%%f@mgﬁﬁﬁ%fﬁﬁﬁﬂ?ﬁ A SR B B PAZSAR R BRI (E. DA T2 s AR s Al th )
o

-%ﬁm%im?$i$ﬁmemm%me,%E?%%%ﬁ%%%ﬁﬁ%E@W%mMLfﬁ
o WRATAEB M F R P { 81y 3k Python (B, 5| H s #ial HAth 7 1ri{E (literal values) .

>>> year = 2016

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

o FH str. format () method m%ﬁ%%éﬂfﬂ’ﬁ PRIEZAT A A1y BORaR s s e, B
Tﬁgfgmﬁﬁﬁv,ﬁ1 iRt g ) e e PR IR, A R A fr g =X
) 8 1)

>>> yes_votes = 42_572_654
>>> total_votes = 85_705_149
>>> percentage = yes_votes / total_votes

>>> ! YES votes '.format (yes_votes, percentage)
' 42572654 YES votes 49.67%'

AR yes_votes UMM S BUT 2 MR &SRB . %A BIIR G511 percentage pA 100, [EMfR
B 2 f/NECHAR RS — R 4058 O B SRR AR, 55 2(E formatspec) .

o Bef, PREATVAR CPER YL (slicing) FIH 8 (concatenation) BAF, 56 MUBTATHY 7 H R, VAT
FIPRRERMZ A HRUS 5. AR ZUEMT — 2% method , REDAARE MR TSR 72 ep, iE LSBT RA

WIRVRA T LB, PO FUR S S DT TERES, TPAH repr O B str () bR HEATA A6 (E i
EE7.
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str () BRI R M A SRR s, T repr O 10 R AR B8 PTRUIIIFR¥E (A
REA SR, WK syntaxError) o WERYIIHEIE NS SRR E RoR ik, str O @[l fi 8L
repr () MFEMME. ARFZME, BRECY, B list [ dictionary S5 &5HE , 15 W e & A ARl 1 2
o T, UIRERRE), A WEAE YRR,

— 2L

>>> s = 'Hello, world.'

>>> str(s)

'Hello, world.'

>>> repr(s)

"'Hello, world.'"

>>> str(1/7)

'0.14285714285714285"

>>> x = 10 * 3.25

200 * 200

>>> s = 'The value of x is ' + repr(x) + ', and y is ' + repr(y) + '...

>>> vy

>>> print (s)

The value of x is 32.5, and y is 40000...
>>> # FHW repr() @i EF &5 iR RAE:
>>> hello = 'hello, world\n'

>>> hellos = repr (hello)

>>> print (hellos)

'hello, world\n'

>>> # repr() W5 %7 U REA Python #:
>>> repr((x, y, ('spam', 'eggs')))

"(32.5, 40000, ('spam', 'eggs'))"

J

string B F B RIERIFIRK (regular expressions). i string. Template i ELAAR LT Ber)
. Etet T — M ERER AR, R s ERmMENATE, ERZkE TR ERAE
. BHEFERSN, (AefEse s s i s,

7.1.1 BRI LA (Formatted String Literals)

AR TR SO (FRE) f-50 ), BMEFHIMANE £ s r, EHHERAMEE (expressiony, i
YRAT LALES-ER[EVIA Python RS (A .

HesXIEIIAF (format specifier) SEMEHEN), SE7EMENTSC T, W DA RAHA BEEO M LA Tk, DA F D)
5 pi 8 AB/INICE 15 = A0

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

FE s BREGE— R, AR RO 2 DB TR, H 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

J

YA S AR T DATEAS AL BT E S, e @B ascii(), ''s' GEM str(), "' &
EH repr():

>>> animals = 'eels'

>>> print (£'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'.

52 Chapter 7. & AF0&H



Python Tutorial, £(E] 3.14.0rc3

’;ﬁfﬂ“_fﬁﬁﬁ/\ﬂ% AR A ERER AR ST WS SE. AR AR (evaluate) &1
i

>>> bugs = 'roaches'

>>> count = 13

>>> area = 'living room'

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

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

LB = EASF A &GS B SO X (self-documenting expressions). 47 52 2% g Le4% 1L 52 5
HEKS, 3 formatspec 2% 35 .

7.1.2 5/ format() method
str.format () method fYREA HEUT -

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

A GE B H .Ei’J”ﬂﬂ (*ﬁl*ﬁﬁ’rﬁ%ﬂﬁ) GHIRAEELES str. format () method 1. RFEGEH 1 #K
TFRRNZYAEMIEA str. format () method I BT fE R (7 B .

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

UIRAE str. format () method P8I GRS 55 1ML, WTLAGEH 51 84 R 551 1 E TR (.

>>> print ('This {food} is {adjective}.'.format (

food="'spam', adjective='absolutely horrible'))

This spam is absolutely horrible.

(L BSOS 75 | o DMER AL

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

J

WRARA — TEIT ‘uxﬁiJHﬁET%ffic%% FCE 714 5 2R 45 24 AR T A SR 45 ARG | A 0. TR AT
DA EHE T (dict), [EMIrFESR (1 fEHE (key) AR SE M-

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

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

JPE 7798, 4B table FIVEERIHE TS HORELE, A —Hm&IR.

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}
>>> print ('Jack: {Jack:d}; Sjoerd: Sjoerd:d}; Dcab: {Dcab:d}'.format (**table))
Jack: 4098; Sjoerd: 4127; Dcab: 8637678

SEVE R vars O ALARIRE, S5y SORFEIECH o a2 R T DAl — (8 6 35 A [ dok 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 3 main__; doc__: None; package : None; loader

Bidn, RS E A —AHE TR A, 51 RO Yy BNy Ty
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>>> for x in range (1, 11):

print (' '.format (x, x*x, xX*x*x))
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

BN str. format () EATFERMEAL FEEEMA, 55 W formatstrings .,

71.3 FEHEt>EH
T T LA 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=" ")
# EEWM—FMEAMN end’
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

(AAERE, B print O AR PN —E Z5AR A3k BTy VAR R | DI A 23 4% - )

FEHRYIMFN str.rjust () method FEi7E A M EM =S4, 52 K EEI’JTF%%IE TR FHRIY
method ¥4 str.ljust () fil str.center (). iaL¥ method KﬁAﬁE{T.@-, R Bl —{FHr 5, a0
AWFRRE, EMAG@RETT5, 2 AT e 1 b ﬁﬁ?ﬁiﬁ_ﬁ%@'%%ﬁﬁﬁ%%ﬁﬁh HiEE =2
by — T EE, IR E e RSN e . (WRREEERE 7, TRAUMA <. 1just (n) [:n]
BV R ER.)

7— method /2 str.z£111 (), AITEMUETHMABIHE, HAEmEIE £

>>> '"12'.z£fi11(5)

'00012"

>>> '-3.14".zfil11(7)
'-003.14"

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

7.1.4 TR ETZE

% FEST (modulo, F8) AT HRAF L. 7F format & values Wt (1 formar ZHFH), format
[EIY & SERIK G values AR S22 RIC K FTHU . ILIE 5 B WREE) 7 FR 4@ (string interpolation). ]
-
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>>> import math
>>> print ('The value of pi is approximately .' % math.pi)
The value of pi is approximately 3.142.

B % s i old-string-formatting /[N o

7.2 HRIER
open () [ {flfile object, Ti'E: 5 % 0 AT 3.5 | RN — B 55 | U < open (£ilename, mode,

encoding=None)

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

S5 e A SR T . 5B EGBUe S P, S T R S A I 2 A
JC. mode [F) ' v W, FRAMEBBEURIERES: [ v KBy, RRAMERBEUBIERE SR (CAEMIR A
REPIRER); B rar by, DAMHMEREHRWBERES, B RN G B B8 A SRR M4
o 'r+r nfABIEWERENEA TR B A . mode 5SS BIEVEN, A MSH G HRE .

A, BEFEDA rext mode BRE), FERI, FEREZE PRI B AFHIRE , #RDAREE S5 /7 encoding AT AR AR -
WAARE encoding, MR GMERRHTE (F open()). UTF-8 2 BIRFRIERIE, BRIEIRAR
KA E SRS, A encoding="ut£-8". £ mode M I o' € LA binary mode (i
BEX) BHEWE S, RN ERIA bytes P NBGRT . DAk 4SBT B (EVAR S8 RS 1T DAS S
encoding

TESCFAE (text mode) T, FHHURS € FBHEF- A HE AT EAFSE (Unix B \n, Windows [-[E]\r\n)
\no TECFA TR ARE, BREIE \n B EEEINT SR T RATE . B RIS
R s Oy S SR AR EEA B, (H e B2 opee i exe R g i bR, 7ERE I
FRRRSRIRG , RS — o Bl .

TERBAH IR, S wich BB RMGEME. @R, WENEMERE, WETERIEREZ55 T
Bk, R e IEMEABIPA . (E wich WILE SN coy-finally MR, HAGMRIFFZ

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

read_data = f.read()

>>> # FMAUREERAZEZCEaHHAA
>>> f.closed

True

WRAREG M wich BASE, RIBERFIY £.close () BAPAREZE, WIDAST RIREMCH & Ir i 1) RATE TR

A B

BENY £.write () BF, ZRMH with B FHIEN £.close (), BIMFRETEE S, ol fgs
f.owrite () A95 | BHEVE BEE 28 ARERE.

ﬁ;ﬁﬁ%ﬁﬁ with BOAS, SN £.close () BAPH—MAEEMIF AR, Bl HAERY IS & 38k

>>> f.close ()
>>> f.read()

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

ValueError: I/0 operation on closed file.
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7.2.1 EEZY%H) method
A HAM O S B4 E « R E e L.

BUHBUE R AEZE, TIIENY £.read (size) , BB BRI ER, ELATFE (CFHX) sifcdls
Ptk (o dieiat) B, size 2 EBHBIEAET S 8. 5 size B WSOk EI GRS, AR &HEILR
GYGEEE R AR RS TR A R WA KR, SRR . B, R RS size
WP FEIC CCFRR) 5 size WM ACALE (TR Euna B e, R B O AT A
EHAKE, £.read() FEIESFE (1),

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

£.readline () {UEREPHBUEE—17; EATFIC (\n) GWEETHIEE, AR RGAZE
Iy oo, EA E1ER R RE —ATPra . G R b EEWI; R £ readline () [fH—
Az Fep, RFORCASENE TSR, M TMERRER \n', Wil s —mEfTFIem 5 H.

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()

E%%%*%Wﬁﬁ%,ﬂ%%ﬁ%%#ﬁﬁﬂ@o%@ﬁ%%ﬁﬁﬂ@%ﬁ%ﬁ‘ﬁﬁ,Hﬁﬁ%ﬁ
R

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

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

AR AR — A R I T AT — 0 list [F], WJDASH 1ist (£) B £.readlines ().
f.write(string) EH]_], string E‘J@%)\%?ﬁ, @1@%)\5@?%%&0

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

HAHMB Y2, 2t eMEDET e CGerdst) sfocfsye: (TH)

>>> value = ('the answer', 42)

>>> s = str(value) # *’J"ﬂiﬁﬂﬁ}iﬁiég
>>> f.write (s)

18

£.rell O MIE—MHE, THOEEVIEEETNEICE, £ kBT RORERRERRES
M pCAL L, TSR R E— S F AR BT

i)1] £.seek (offset, whence) W DAMUEMEEYINFROGIE . (LB FIHE I 2 i —0 275 BN offser 1)
iRt 25 B 58 whence SR . whence {EE 0 1, FURMMAERIEH, 1 FoR 6 H AR
ZNE, 2 FoR MR EARRIEEI S 8. whence WAAN, HFEREE 0, RIDAREZEFHBIEE 2% 8.

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

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

16

>>> £.seck (5) #OREIMEE S BT A
5

>>> f.read (1)

b'5!

€ & A}
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(B E—H)
>>> f.seek (-3, 2) + BRE|HRWMME =MELTH
13
>>> f.read (1)
b'd!'

TEXCTFREE (FER TR AR A o BEZE) 1, QAR LMERFHEEZ2 S 2 848 (2 seek (0,
2) PR EA IO, HRAR £.cell O PR, 3020, ARG RN offser {H. HALEAT offser
fE#b e A e AT,

TR YFEA — LAY method, BRZIAF MK isatty O Ml truncate ()5 HEEYIFH5E RS
FE RS % T,

7.2.2 {ER json REFRHIBILER

AT DA B AR 58 T g AR e IR SRR A read () method H [, 5L H
WHMEGRAE int O BN, TEZ 123 BT, DREEIE 123, FREREHR 2SR list
Fl dictionary (5°4tt) SFEIMER ORISR, T-B)HIT (parsing) FIJF514k (serializing) At FHEVH .

AHHEE T S (5 FF) 38 AN W s 2 1 o B R XS A BB E [E) 3 ) RS R A7 2R 8, Python 7% — (3% K A&
FIREERg R, FEE] JSON (JavaScript Object Notation), EHERIA §son AJ$EIL Python R E , [El e
7R FRE; EMBRERE serializing (JFH4k). (7R FRER R ERIREE deserializing (5
f?}ﬁ']ﬂﬁ) o)](;{%l;ﬁu%*ﬂfir?mmz ], TR EER T A RS R B R, S0 A R e gk
| 35 i 1Y) .

O fHE

JSON #3481 Hu (i iR BLAC B AR R B R [E] . P27 stn il B 8 e B et s, e slER
T+ H B/ (interoperability) fY T2 4E

WERARA — A <, R A B RS I AT A E 1Y JSON FER Rk

>>> import json

>>> x = [1, 'simple', 'list']
>>> json.dumps (x)
1[1’ "simple", vvlistvv]v

dumps () BRZA MM, FE dump O, EHEAEHIGYEF I E e file, FIE, WMH £ 2 —HE T
AT BAEN R text file 14, FoAMMmT DB HEML:

{json.dump(x, f) }

£ R—MCHE. AT binary file stext file Y, BEFRRARAEYI{F RS -

[x = json.load(f) }
O {#E

JSON ## 2470 PA UTF-8 #5354l . e BH(E) JSON 4% 22 DAVEE]— 18 n] s BB 85 A fyrext file Wy, B2

encoding="utf-8",

T TR £ B0 9 Ak 452 487 ] DA BE FE Tist F11 dictionary, {HZEFE JSON i EAIMbAT 21 class (KEE)) 51, HI
T LEHANY TAE. son BALAYS % SR & S L O EIA .

& wsE

pickle - pickle fE4H
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BLISON AN[Fl, pickle j2— 8 A FFSHE R ERE Python M) PHELTFHILIITH E . ik, E[F) Python ff

o P B SO Lo Bt RE B A AN 32 AR AL 2R pickle ¥R RUFSIAL, ATABATAE B AIAR X
5.
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gHERFABISN

F)HaE 2 AP S SGUE,, HURIRERUEA TR, RTRE G Bl — LBl E. HRm (=)

WA ] ) s i M8 EIE] . 35514432 (syntax error) F9) 9] (exception).

8.1 & /&R (Syntax Error)

AR SR XN T 8k (parsing error), EE{HFIEEAE Python H i

PE AL

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

AAAAA

SyntaxError: invalid syntax

FTES (parser) € EENUEEHI—47, EH—ME/NEFRIS I RZAT MBI STy, Bl e
A MERE BT Ty . BB, BERRORAE prine O BTN, HEMEEHIE ST B ).

EAR (WBPE <stdin>) FSISEEHEATLZE, BroARGUE 22 B — R EERE , o al DAJIE 20

[ AR

8.2 fil4h (Exception)

Bt — Bl A sGE R A T IR A

, B RCEA TR T B S R

A TIRF BRI 2 1 S RRAR E )

b, BISMA—EHRAR A AR PR RE S 7 Python Rz AN @B e M. AR 2 M B SN i pife

AEHE, [EH GBS IT SRR :

>>> 10 * (1/0)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
10 * (1/0)

~

ZeroDivisionError: division by zero
>>> 4 + spam*3
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
4 + spam*3

AAAAN

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

TypeError: can only concatenate str (not "int") to str
J

ERRRAVE I Bt — AT 4R B A TS . FIAME R A, T A A VI RRUR Y — T B
ﬁiﬁﬁﬂ 28] EI‘]W[J&I\%ET@ ZeroDivisionError, NameError Al TypeError, VFT&U&#@@%& 2] 1 EI/\]?$ ,
e gL EE B 41 (built-in exception) (1944 F6 . FTA I EJ@GI SN2 QGE R, (H3HR BT B e i 6
AR —E TR EEAE (ORI R — A B . BRER] S 4 2 BV s ([EF (identifier), A2 LR
B (reserved keyword).

WATHAER Y, ARSI R S A R, [ERH 9 S 4 66

DAL BREE, T HEEIMT ] (stack traceback) WTBAXBUREEAEGISMOREE . —BORE), E&A @51
JEREUHSAT (source line) (W HEEIMIM; (E B & BURREEERA P U R =0 .

bltin-exceptions & fifi 51 tH [E1 fr) (1 50 B &AM ) 7 5.«

8.3 mIHI5p

SRS FER PR E O UM TATHY. DA TS0 G sk i Pl AV, BBV R R g AE L,
CARIMNE PR (1] Control-c SRR LIBIGHS ) WIERE, th{E & E kRO B B

| ¢ 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 BORZGEE AT .
o« B, BATry T4l (try Ml except BT HIFBIAZL).
o TSREIHEEEGIAN, R except T & ik, try PR AT R,

o WERPAT coy TRIRFEEAE TOISN, AL T ORI RS Ergpkit . ARG R except [
HTRIA BISN AR, A except T I WEAT, SRR, AEBBUAT try/except B2 AR AR .

o WREEAEMPIINRET G except T o] HIBISNEAR, R HAMGEREISNERY coy BRASTS WERIIHEIAR
BB, HIER— A RIZH) I (unhandled exception), JUATIHEIE, [EIBURETHAE .

try BRI DA A H—18 excepr 41, ERIRIFGISME & BRI, R DA — RS G 9T,
SRR FOB P N oy ) PR GIAh, TR G B — £ ry BORREIC AL EEE E B 5h . —1#
except ¥ &) A DA — LG SEEIRY tuple 51 222 (M G141, it :

. except (RuntimeError, TypeError, NameError) :
pass

except /) Y —RIEIF Araz BIE A B 5 e i i A E 10 (TER 2 BGE 2K - 31 Hh— i 17 A ()
1 except F ) NEAFAEMEEERBIS) . B, PATREES e B, C. D MJEFEIH -

class B(Exception):
pass

class C(B):

(EFET—3
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(R L —5)

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")

FEVERE, R excepr T 6] BYNEFFHE S (41 except B EIZE—H), IEGEHH B, B, B— 854
Y except T &) S fil 5%

AN R, T REE BB OE, R BN 5] S, 5 ISTEAEEES B A, R HUED R A
except F &) N] DAYESI 7424 AR 11 +6 52— S e, {181 508 Bl 400 5 21— (R 3 AN B8] (instance),  H: | 85
EAFAE args JBYER. E T HE, EERFSMEEEFRT _str_ () PABTH A S| 30 A 75 280 U BUH

.args:-

>>> try:

raise Exception('spamn',

|eggs|)

. except Exception as inst:
print (type (inst))
print (inst.args)
print (inst)

# 4 4 by AL )

# WAFHE .args W B #H
#_str FERIIHTNEEH L,
# BT AERASNTFEE T E S

x, y = inst.args T XA
print ('x =', x)
print ('y =', y)

<class 'Exception'>

('spam', 'eggs')

('spam', 'eggs')

X = spam

y = eggs

BIAMY st O HHh Sl TR SRR G AU i de i2 — A4 (TAIER D)

BaseException &l A FRINFI ST 3L Y base class, T subclass (FHHE]) Z—, Exception, HIZHT
A AE B E R 4b (non-fatal exception) [1] base class, 7 LEBIFNAE Exception [ subclass, B8 # A &4k
g, FEEME AR R A . BB IMIEE T H sys.exit O G880 systemExit, PAK
B AR p B RR R BT [ 8511 KeyboardInterrupt.

Exception ] PAHAEEEIAT (wildcard) KA (#-F) FramIfilsh. s, OB agMes e o ml it 2L il i
EVAF AT TS R B A B AN, (B2 ATl R TE I B S ) 558 (propagate) .

P Exception M A, BB HERE, REFERTISE (WAFH Mg
(caller) B BEFEFL B4 ) :

<
import sys

try:
£
s

open ('myfile.txt'")
f.readline ()

i int (s.strip())

except OSError as err:

(BT —TD
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(B E—H)
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 BOAIH —HBRYERY else F 67, MHINE, 3% TRLIAEITA except F 61 24%. WHR—
BAEs U ZHBERAT, (H oy F o) LEVHBIEEGIAME, B TmRA M. flin:

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 THILLIN coy TAIUSINAESMYREAEZE LY, AENE WT DABEG BAMBATEAR 2 oy ... except
Bk AR AR T S R RO Bl S

IS BRI NI ry F &) B RS AE R BISL, R EHE oy T4 ([E (PRI M) v iy e R
BLRBISN. Bl

>>> 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|/
raise BRIAZ A RAE A S HAREI 5 | 88 45 2 B oh . Fldn:

>>> raise NameError ('HiThere')

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

raise ME—[)5 Bl 2B 5 [ 8B 4h . 5%5 | B ZE 2 — (G SN EE I B 5 1 class (f74E H BaseException
Y class, fFlil Exception BLE ) subclass) . UISR-—MF B4 class IR, ©&ANE5 ] BUbIE © A&
PR (constructor) , &4 5 B 27 B (implicitly instantiated) :

[raise ValueError # 'raise ValueError()' é@ﬁﬁ%% }

WRAR AR5 15 T BI5h, (BEASTREIE, AR CAREH Y raise BUASRERH | #w%01
S

>>> try:

raise NameError ('HiThere')

. except NameError:
print ('An exception flew by!"')
raise

(BT —H)
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(R L —5)

An exception flew by!
Traceback (most recent call last):
File "<stdin>", line 2, in <module>
raise NameError ('HiThere')
NameError: HiThere

8.5 ffjyrsEEE (Exception Chaining)

WRAE except BIEEITREEAE T — MR BEEAGISL, RIE & il (81 g s B (1 SN e A%
AR BRI

(EVj H

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

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

open ("database.sglite")

e AAAAAAAAAAAAAAAAAAN

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>
raise RuntimeError ("unable to handle error")
RuntimeError: unable to handle error

E 7RI — MBI SN2 75— BI AN B A A5 2R, raise BRIASUAFF—HBIRIER fron T4

# exc 5678 =PI E Bl None.
raise RuntimeError from exc

LB, ERE T ARA . 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>
func ()

PSS

File "<stdin>", line 2, in func

ConnectionError

The above exception was the direct cause of the following exception:

Traceback (most recent call last):
File "<stdin>", line 4, in <module>
raise RuntimeError ('Failed to open database') from exc
RuntimeError: Failed to open database

EMAF M E AR from None AT H B 51 4%

8.5. f§|5pg#$E (Exception Chaining)
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>>> try:
open ('database.sqglite')
. except OSError:
raise RuntimeError from None

Traceback (most recent call last):
File "<stdin>", line 4, in <module>
raise RuntimeError from None

RuntimeError

B2 B A BRI AL, RE S bltin-exceptions .

8.6 {EFH&HTERIBIIM
FE AT DA ST H R 141 class 2y 44 H S IBIAN (RA T f# Python class, #f R.Class (#[E]) ). KN
R E R MR, BIANE R IE Exception class {4 K

B4k class AT E FEOMUE (T HAD class REEMRUAY S, (HUE W @il AR R, RUROt— S0, RBR
SRR AT 15 S0 PR A 2R

REH s e, HeA [Erorl EEATEE R, BUUREEGISMHS .

A2 AL EE R EM A CMBIoh, DAHCETEHE S ek b 8 AR i gk .

8.7 ERFEEE

try BROAAA — IR T, A E SRAE T A 1 (E) RS L AT R T BB . B

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

Goodbye, world!
Traceback (most recent call last):
File "<stdin>", line 2, in <module>
raise KeyboardInterrupt
KeyboardInterrupt

WK £inally TAIMFAE, I finally FAIEE try BRASE R ATATIORAR LR . A coy BOA
ARBEEGIS, BT finally TH. AT REHRR GO R, FCREREISE:

o Hr—THBIANEE R oy TR TERE, HIRZBI AN el except TAIEERE. SR R% B ANEA
except THJEH, BEFE finally TAHBATEPENG .

o —fHAGISNATREEEAE Y except B else TAJINFATIRAR . [FIFEHL, ZBISNGHE finally THJBIITR
BTG 5 .

o MR finally FAJEAT break. continue B{ return BRIAZ, HIBIANAEWiE o 4. ElhEE

é\k)lil%f Ht AR EE. 1 3.14 AR, Mty @ELE Y syntaxwarning (FE PEP
765).

. ﬁﬂ;ﬁ try @Efﬁiﬁﬂ%ﬁm break, continue EE return @Efﬁiﬁ, EU finally ﬁzfﬂé?%Eiﬂﬁ? break.
continue ﬁ return Fﬁﬁﬁzm%ﬁﬁ?o

o WA finally TAJHAA return BEIAS, AIFIEEEZHH finally TAJF return BUAR K [H
B, MARKRHE try P return BUAKX A RIEE. BolaE eSS NEZK, HIA & EEM.
P 3.14 UABRYR, #aEay GEULEE i syntaxwarning (FE PEP 765).

Bilan:
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>>> def bool_return():
try:
return True
finally:
return False

>>> bool_return ()
False

I3 {18 LR e ) 4 91

>>> 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>

divide("2", "1")

AAAAAAAAAAAAAAAA

File "<stdin>", line 3, in divide
result = x / y

~ D~

TypeError: unsupported operand type(s) for /:

'str'!

and

'str’

J

WRAE R, finally TAEATAMEE TG OCAT. WA FERAR G180 TypeError [FHHE except
AR, RIS finally FAJFATEBER51% .

EHEREMAEA P, finally THETABBOMNBEIL (F Qs RG] RA T, e g I il

i =y aoip

8.8 AEZHAIFEBE

FLLCYPEE S T AE AT SR IO A E T BB A, Je e (T R M (I A3 R N SR AR AR
e, EEHHEE AR, B RIS .

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

T BRI BEE R, AT o6 R R R , B SR AE — BN e 11 IR P (BT BREDIR A8 . e i B[
AN IR, (E RO I E R ORE T RE 2 (. wich BRI (PIAAESE) TEwk0l

JRE . BEPRASE AR S . IR LB B

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

8.8. MEHRIIFEBE
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BRSBTS, SRR BT A RSB R I, R f AR B p . AR bR, JROLEE SR
BENER P G EE SO R e — B

8.9 5| 5%k kg IE % (B M RA R B Sb

TERSEREET, /R IR CACEE AR 2 H14h . EERTHESE (concurrency framework) Fh AL, €1 th BUE TRy
» WPTATHY (parallel) FEEUAE5 ] RECACRAY, (HE A HABII B (use case) 7y B REAE AT TIE IS AE 2 1 3
S, AR G R (A B S

[F# Y ExceptionGroup (L #—AFISME B (exception instance) (Y list (4351)), (AT EAM AT A—iE ]
o RN EARSEE—BISN, RIE R ARAEAT AR B S — B 2

>>> def f():
excs = [OSError('error 1'), SystemError('error 2')]

raise ExceptionGroup ('there were problems', excs)

>>> f()
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 1, in <module>
\ £0)
| AN
| File "<stdin>", line 3, in f
| raise ExceptionGroup ('there were problems', excs)
| ExceptionGroup: there were problems (2 sub-exceptions)
+—

o 1 ———

| OSError: error 1

F——— 2 ————————————————

| SystemError: error 2

e ——
>>> try

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

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

Hfi ] except* LR except, FAMATPAZESR I Hb I P 2 AR AL o Bl TR DERE A 190 5o A5 AT 151
H1, R T (A SLRI I SMEEAL (exception group), ff except* T[N ZHFAR P HRI—(A45 B
WISk, T e g A A ) B S MR (R 2 Hofh 4], S AR P T 5 8

>>> def f():
raise ExceptionGroup (

"groupl",
[
OSError (1),
SystemError (2),
ExceptionGroup (
"group2",
[
OSError (3),
RecursionError (4)

>>> try:
£0)
. except* OSError as e:

print ("There were OSErrors")

EET—T
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(el b —50
. 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

I
I
|
| raise ExceptionGroup (

| ...<12 lines>...

| )

| ExceptionGroup: groupl (1 sub-exception)
-t 1 ———

| ExceptionGroup: group2 (1 sub-exception)
P mm————— e l =—===———==—====-
| RecursionError: 4
o
>>>

TR, BOREAEGISMEAL TG AMA R B, TN R, R MEVEEE b, EpshEE R
RepeREss [ EHI R Bl 5, JERILAT it

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

>>> if excs:

raise ExceptionGroup ("Test Failures", excs)

8.10 FALJRR{EHISME R HE

WG NEE TG ML, B G E S A IR, B S AR TR R B R g
o TEFLESE], TEGISMICH#E 2 g e i . Bk, BISPAA—ff add_note (note) method
(H¥E), BT ABEZ— M8 53 I LR n 2 ) A1 v (ARt B b o Aoy [l 22 B @ A Bl A 2 A2 5t iy
AETEE,  (E B CHCA  E 3 2AEHE A1)

>>> 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>
raise TypeError ('bad type')
TypeError: bad type
Add some information
Add some more information
>>>

J

B, FEAFBISMCEEI G AN RS, ST AE A S )5 (R S RN I — 28 B R SO Rl ZERA R EEGI
FEAL BRI BN —IRER, $En s R AE IR 3R AR
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>>> def f():
raise OSError ('operation failed')

>>> excs = []
>>> for i in range(3):
try:
£0
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>
| raise ExceptionGroup ('We have some problems', excs)
| ExceptionGroup: We have some problems (3 sub-exceptions)
4

o 1 ——
| Traceback (most recent call last):
| File "<stdin>", line 3, in <module>
| ()
| AN
| File "<stdin>", line 2, in f
| raise OSError ('operation failed')
| OSError: operation failed
| Happened in Iteration 1
=== 2 =mmm—me—==========
| Traceback (most recent call last):
| File "<stdin>", line 3, in <module>
I £()
| AN
| File "<stdin>", line 2, in f
| raise OSError ('operation failed')
| OSError: operation failed
| Happened in Iteration 2
=== 3 mmmmmmmmmmmme===
| Traceback (most recent call last):
| File "<stdin>", line 3, in <module>
| £()
| AN
| File "<stdin>", line 2, in £
| raise OSError ('operation failed')
| OSError: operation failed
| Happened in Iteration 3
o

>>>
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CHAPTER 9

Class (#a[F))

Class $24t 7 — &5 & SR BTN RENY T Be . 37— class A5 Ergib— a9 2 [E] (type), [EJH ARFFEST
ZBUEIH B ) (instance). B—1# class BB T DABEAT — Lol k5 5% B 9IR REAY B 14 (attribute) ., Class B 3]
WATPAA —28 (FH: class AT EFEAY) method (5¥E), FIMEMGEE BIRIIRGE .

HH A FEZCHE S A, Python () class #H1[E] class 381 Tt /D RO FraiiE IRsE 2 . iR & T C++ fil Modula-3
1Y class #§%], Python [ class $24L T FrG My {2 F2 2 i 51 (Object Oriented Programming) Fit) 2 i 47 (1 -

class 4R H /077 22 base class (FLJFEHEE]), —1{# derived class ({742 4HE]) W DAZEES (override) H: base

class [J4T-4f method, H.—{F method W] DA AH 7] #) 24 R 1Y L base class ) method . )4 W] DAL AT K
i AT BRSOk anfm BT K, class L HA Python (B RBRHME: M MAESATI (runtime) BT,
HAT DAE N 2 BRI A

TE C++ BIATEEF, class A (EEERME) WEAZAM (BTAREZ: 248 %3%), Mram
mﬁﬁﬁﬁmlﬁm 4n[F#E Modula-3 H1— ﬁ Python [EI[EIA H (L 25 7T ATE Y 441 method [E)22 i H:
A method pFCEL—{H SN (explicit) . 55— RY A0 5 1 BUg S Ay, 1 005 | SO AR 0 Ry BE
(implicitly) ##fit . 41RIAE Smalltak Hr, m%%m%@ 1B (E) import J E i A IRAL TREE . B C++
il Modula-3, Pyhon [El 7 ZU[ETa] DA% f# F 2 DA base class A H A% 7T (extension). 55 4b, UNFEFE C++
i, REHEEHERRENEEERE T (BAER 7. %) #eT AR T class B4 % 572 36

(H B = 33 i 422 2 AN RE 2R s a class, TR AT & ] Smalltalk Al C++ BY#TEE. & & Fl Modula-3
%mm,lﬂb%0+%% Bﬁmm%#ﬁﬁmuvm&ﬁ%%@mﬁéﬁﬁ@ﬁEd

9.1 FARaRBEYHF—EES

YA S (individuality), HZ2(HZH (762 AE I (scope) ) AT AREESS 2 A R (F. EAE HA
FEE T REEIE4 (aliasing) . HJUKIZME Python Reil & N G BUE MAgr, ME B HUR A8 (1) HAZIE] (¥
. FH. tuple) W, B PALEMZNE. SRim, ERLESA S (st (82%)]) . dictionary
(i) . AR Z 8 A BUE]) ) Python X AGRE R H, TREGA BAMARCR . BilEA AR, W
[EIE) & 7 52875 T L B 5 451E (pointer). B2(I2R(E), fEEAEMMELE— MY R E R, WERA5E
WG ;R AneE s T — VRS | B A, RN R (caller) REIE 255 Lol 5 &

e Pascal 9 W AHE] S | S EE0EA% il 1 75K

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

TEANEA class Z i, TGS FRAR—LLB R Python VE IR #LHI . Class definition (FHEEFE) PAM4 %S
IR T — SRR AT, TR SE TR AE R i 45 25 [T A EE A 4 RE 52 B B IE A0 88 Ak po St . B
—, BTG 3 R A ECEHME A Y Python FESREHTFIER 2R A M
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ARG — L R IR

= MR TR A . R A 44 7S [ BUAE# A2 PA Python [ dictionary #F EL/E, (Hil & A
EPMEM Dy g (T HERE) , HUEnTReerfER RS . M sMsl+4: ERsmrEs (1
N abs () WRAR, MEEAGISNRE) A4 (global) 4475 ; HIFE & =CIFnY o ) [ 3, (local) 44
. HEZZELD, UhMBHEESE g —Maa . BikaasMEZE B, ARGas
o 4 RG22 FEEEA B SRp0sRE], WA — R AR AR vl AE 38— maximize BRI EIR
AL s ZEENE iR (prefix) A4 44 A .

N —$, BB B bt (attribute) B8, SR 9E (dot) B MIAAEAT GBI, ERAHR 2. real,
real Y 2 9— B, Bt oRE), B4R S A B IS I (58K modname . funcname
':F‘, modname E*ﬁzﬂ%ﬁiﬁﬁ funcname %EE’J%@ ?’:EL@'T%—F, ﬁ%ﬂ@%@%ﬂﬁ?ﬂ*ﬁi%%éﬁ%%
RRAIETS A — M B2 S AL T AR i 2 s ]

JE T AR MEREI B TR Y . FERENEETT, BB BER rTRE . BAUB R TR IRTTAR
modname . the_answer = 42, A BB PAH del %ﬂﬁﬁ]}?o BN, del modname.the_answer jf
ﬁé@ modname E‘J#ﬁ]ﬁ‘*%%‘lﬁ the_answer,

i 2 MTEA R 208dsr, [EHATRIFER 6. 5 Python FLRRREIBINy, & [EEA ARG Ay 2 25 1
gy, [EHRENGHER. HEA0E s ARy, BN g 2w erpidar; —RIEE T, #
AL i 24 25 T B R AT LR AR A O . W LR AR A TELRE WY (top-level invocation) $UATHYBA S, i
feEAm B s BB, SPHE—MEMHEE _main_ WRBHHE S, FIEMEAH
Otk 44 45 ] (.inﬁﬁﬁf‘t‘@ﬁf~1ﬁl1ﬁzﬂ*y EWHME builtins.,)

BR 3 I8 iy 42 25 B2 AP R s ST 1, T R OR 0], w5 38 T R AE R = R FE G 1 A, iy
S e, (L, LnamﬁLEW%ﬁiéﬁ$fiEﬁEﬁ¥ﬁ& ) ESR, AHENEEIRENY (recursive
invocation) #34 H O ) Ik iy 44 45

1B 32 Python FE3{H () — {EleZIKEiE% (textual region), FEUBLIRIER, v =S M@ n B AR . &R
[l EHEAR A BIRE, H— AR E 2 8 (unqualified reference) W] RAYE iy 44 2= ] [E) B sl 324854
i

EVEE e B g B, (HEMeSB b ng . T HIHEm TR e, #Hef 3 o4 [
SRV T, Hea 42 25 )2 T AR A7 B -

o EEIEMEL, RIS, MEad T EEAHE

o {Tf] #1 & pR 2 (enclosing function) B9 1E e, & 1¢ it 9 /N EE B iG55, BA& T IR EI
(non-local) Fi13E4x18, (non-global) 1144 F

o [RUSEE T ARAE T, B H TR I A el A A
o BOMHMIENE, (RERR), 2OGERAmIY6HE s

QSR — 18 4% A g () A E'JF)VQE’J@Hfﬂ’%ﬂ%ﬁﬂﬁﬁfﬂﬁﬂ@/‘&ﬁﬂé@%i@E’J&Jﬁ’W—{EWEH%IEE
%E%‘EE@EIJ@’EHﬁ%U\%&ﬁE’J F, ATDAMEH nonlocal BUAS; AnSRIIRLL 8 H(EIA b E 45 ()
nonlocal, HI'EAMEr2mEmry (B HlEy A TS BRA 5 U e S5V i 1 PR S — (i 09 LSS 8, )
SNSRI 4R AR«

WE, BIEERSEG2E CORK) Bl EIRL . 76m X MNE, Eiﬁﬁfﬁﬂ%iﬁhﬁiéﬁfﬁﬂﬂﬁﬁ%ﬁﬁ
AR a4 2 AR M2 25 . SR, Class definition 7 [ 38k /E F 3 Hoile i o — Ml v 44 25

E%M‘%Tﬁﬁ A S e SRR E 1) - FERLARL o S Rt Eéﬁﬂ’ﬁﬂ%ﬁ@z@%&ﬁﬂﬂ%ﬁﬁ S[H],
Zl‘bm?ﬁéﬁf@jzu\ﬁll%%ﬁﬂ?w %’ ﬁﬁ %@*ﬁﬂﬁﬁﬁ%‘}%ﬁmf BT (run time) B) AE52 LAY

=z

@migxmﬁ@ﬁ%zmﬁﬁ <dynam1c name resolution)!  (4F |-, F}iﬁ £ 0 A R E e g e )

—{lil Python HyR5IRAEI & — B AIEH global B nonlocal BUAHYHR——H4 MEAYIK(E (assignment)
A i EUE AR S S EA G EE R —— e R g g i = . Rl —k: pud X
del x B [RISAE IS ) fir 4 25 RS B = OGRS . FET0 L, 51 AR AR A SEL A o el
i FENR impore BOASHIRAGESR, Gl sk 1 IR ER LA e =X A4 A

VA OIS, AL A IR ORI e, WRE) aice T PR BOEREAL A 44 IAY dictionary;  aice i
WA WBIIURERAAT. B8 SURICR PR 6 S MBCAEOIRAC, A (RN B B SIS Gosmorem
ebugger SE(E) o
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global BRIAZAT DAY SRR i S BUAF I A Al A I, MERZ BT 0 FIARE); nonlocal BOARK
TR E S A A AN B E T SRIED , ERZ i S 4 s FIIRIE).
9.2.1 {EAEf&E=FHAIEH

B2 R, R A2 R E VE SR a2 25, PAK global Fl nonlocal Qfnf 5% 285 #i i 45
E:

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 PR RS i 2

After local assignment: test spam
After nonlocal assignment: nonlocal spam
After global assignment: nonlocal spam

In global scope: global spam

J

R, BEREE (EREE) N scope_test ¥} spam [F)H45 . nonlocal BUEINEE T scope_test ¥}
spam W4, T global M{A MU TR E A .

AT LABE R, AE global B2 1T, [EVE % spam )4k,

9.3 # R class
Class [EIfI— S 308, ZMFMDLERIE, DAK—HiiEE.

9.3.1 Class definition (%g[FsE) Eix
Class definition & & BB U0

class ClassName:
<statement-1>

<statement-N>

Class definition, HN[FE R EFR (def BUAI) , UWHAETCMAEMIERACHIT (RATAEURIE class
definition JCEE—1@ if BRI, jZTIZJ—E. )

9.3. # A class 71
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TELAERS, class definition EYBOASGE R G 2K UE R, HHMPUAX MR AR, ARRAH-— &
R G EEE . Class Py ek UE SOE @A —RE R0 5| Mo B, WET method (IFnY 1
— U, S E R AR

WA class definition, — i firs 2 WG e idsr, [EHARE RSES—Ek, B R s
SR A BRI a2 25 e AR, eRaoE S8 e (T 4 0 el =X 1 44

IEHH (A5 HE) BERY class definition BF, —1fl class # gl idir . JEA g 22§ (wrapper),
$&3% class definition BT ()44 25 IEIZS s FRAPGIEAE N — 8 s T A class $0%. JR 0 i) I 3 /I 3k, (FE
1A class definition 2 Hif ELAE R VE M) €18, FEUL class P14 @ pisidh 2| class definition fZHE H 45 H
I class 4 F% (FE&iFIH(E] className).

9.3.2 Class ¥4

Class P14 B Wi flES . J& 2218 (attribute reference) FI'E 44k (instantiation),

B bk % Bef ] Python TG J& 12 IBIIEMEREY: : obj.name. A AN E AT Z class P19k E L IFF
class {144 25 W BT A 124 F . FTPA, B0 class definition & AR 15 bk -

class MyClass:
o _— ﬂ}] ﬁﬁ é;’,_ El] ;k:g: ;’E T},ﬂ mn
i = 12345

def f (self):
return 'hello world'

ABEI Myclass.i Ml MyClass. £ #E AN EIES I, G5 E ] A 8o —F sk X . Class JE P
WA PABEFRIR (assign), FrDARAT DA B(E 3 MyCclass. i BfH. _ doc_ W2 A%0WEHE, &kl
{88 1A% class [H[EIRH =25 (docstring): "A simple example class",

Class F )1l f] T 20T (function notation) . 5115 class #){4 2 —MEHG 280, & I
i class . Blan (&2 Fid ) class) :

[x = MyClass () ]

7 class BB 01, (D6 LA SERAS RS .

HOMLER (THE ] —f@ class Y1) S, —EZ=0P0F. 2 class HETEA Y FRA 5 B #THYR
SERBIWIHIRE . I, class ATLAEFE—MAE __inic_ () BYRFE method, fRIEHE:

‘def __init__ (self): J

self.data = []

W class 3T __init_ () method, class ECBI{LErELH A class HHIHEMA __init_ (. FIUAEE
MREG R, — B WL BT DA A -

[x = MyClass () }

WO, __init__ () method FJREEI T LM HMEMIA S| #L. EEMIGEET, Z4 class FHMLET TH5]
e ELEA _ init_ O . fBiltn:

>>> class Complex:

def _ init__ (self, realpart, imagpart):
self.r = realpart
self.i = imagpart

>>> x = Complex (3.0, —-4.5)
>>> x.r, x.1i

(3.0, —-4.5)
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9.3.3 EHlM

e, MM A BB I 147 BB RE R AR ME A B 2 B A MR A R B A
EkLE M (data attribute) #11 method .

B A L ¥ Smalltalk sy [ECHISEE, PAK C+ Wy (ORISR ). BB MEATR RS 5 Al I
Wbk, EITES— R A R g 2 BIFEAE . B, 2R x 2 uyclass 16 BB Fr LAY EL B,
R A e, AR FEIE:

x.counter = 1

while x.counter < 10:
x.counter = x.counter * 2

print (x.counter)

del x.counter

73— AT AR 12 % 2 77 ik (method). J7 k2" i i — M4y R .

B 976 %L method & FREUETA I class. #RIEEFE, —MH class H AT AR I B E, steseTH
Bl method. P ATEFRMIMI BT, x. £ 2 — A H method 2 MyClass. £ & —fH R,
Hx.i NE, AR B x.f B E BRI B 2—1f method ¥yt , A
ek

9.3.4 Method ¥3i%
HHE, 1 method 7£ T B L4515 b R g ep Y -

[x.f()

J

MG Fi—k x = MyClass (), BMFEEFEE 'hello world'. R, [EEAG %7 BIRE R — 1
method: x.f J&—1{F method ¥j{4:, [EJH. "] AGERERGESR, ZZFgneny, 2245 :

xf = x.f
while True:
print (x£())

HEE A hello world HEIRWHIE.

fomﬁﬁ%%ﬁ%%~@wﬁoE@ﬁ%ﬁi?ﬁﬂ%?ﬁ~@%gmﬁm@ﬁw@wmmﬁﬁgm
518, Python 57 @5 915 2 | ;

HE L, IRTRECALSEE] T #5 5 method E’thﬁﬂizféﬁ’fﬁﬁ, B %#F@ﬁil 2 28— R 5 | B (0
FERMW G T, x. £ 0 BEFEMSERR MyClass . £ (x) o —BRE], FEI-—{EA n {f5] #i) method, 4
Iﬁjﬁéﬂ¥ﬂq~@%ﬁé§®ﬁ, HB[W K (argument list) Gy, B2 — {05 | Bowi i A 2% method 195 i
k.

—fRARE], R TAR BT . W — R G AE R B M 2 B, S i SR Y class. W%
DA R class J@ 2, i H2— ey, RIS gy m e N F ) 2 AR @ o TR 2 5k
Wi RS | RS D ik W PRIy, EARR O (0 S | R B AR — BT 5 | R 5], (B8
FHRZH 5 | B 51 At e X o

9.3.5 Class N E 5|8 &
— M AET, B At b A B B MR k), T class SR A RZ class () T B 5] L S B M A

method :

class Dog:

kind = 'canine' # FrE ERIEER iﬁl"{%(
def _ init_ (self, name):
self.name = name # 10 F B E A 8 TR B

(HERET—TD
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(R L —5)

>>> d = Dog('Fido')
>>> e = Dog('Buddy')

>>> d.kind # Efr & pog EH T =
'canine'

>>> e.kind # };)Tﬁ pog EBIFr#£ %
'canine'

>>> d.name #dBEH

'Fido'

>>> e.name #e BAE

'Buddy'

UNIFIAE B 7 & 48 Sty b o) — B ss T, SLSER R W Somurable P14, 401 list il dictionary, W & €7(E]
MY, BEIRE, THRERAERY ricks list A REZAEE—1# class S8 1, PHELS M list 15 gk
P A1) Dog BLHIBT =

class Dog:
tricks = [] * A BEE % %

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

def add_trick(self, trick):
self.tricks.append(trick)

>>> = Dog('Fido")

d

>>> e = Dog('Buddy')
d
€]

>>> d.add_trick('roll over')

>>> e.add_trick('play dead')

>>> d.tricks # W TFERNHWIA dog £F
['roll over', 'play dead']

TEHERY class @t ERA (8 2 915

class Dog:

def _ init__ (self, name):
self.name = name
self.tricks = [] # ﬁ'”@ dog ﬁl/ﬁ list

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 FERHMWLI
SR 4% B BB class ol FUB P04 DA e DB

>>> class Warehouse:
purpose = 'storage'

(HERT—TD
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(R L —5)

region = 'west'

>>> wl = Warehouse ()

>>> print (wl.purpose, wl.region)
storage west

>>> w2 = Warehouse ()

>>> w2.region = 'east'

>>> print (w2.purpose, w2.region)

storage east

RORLE AT REBE method BLR B — G #E (THEN]) FraM. dugell, class Anf AR E1E
Aok R El. S b, 7E Python trENEAEAT AT REMY 7 vk, AT (B BEAUE R A B R
Blo (53—J5m, A C #i%THY Python FAE T DASE 4 Fa el B 11 40 11 (F) BLAE L0 BERpH P (O A7 I 38 0T DA
BELA C #5511 Python JEFETHE - )

A CE it B 7%/ 0 P e A —— I (B v e oy PR (D2 s A M BB 4, TS 1 4 method #3811
AsEPE. R, HESG T AR B O EOR R PR S B, (BAR5 2 method WA RME, H ZEikG
RIS B —— PR, A4 AT AR D AR 2 R

7F. method i 2 HERTRLE 1 (BUH Al method! ) REVA TR, FRIEBLE I LGN T method Y] [E]
M AEEVEE method i, (EVA & iR i a6k ORI B 914 08

EH, VAR5 REE se1e. JEfEE RG] sels M4 FH Python K5 4 EA FHE
M. (AR, WRRERIEG], AR fEsNasnT ae s Bt Python Pt i EI vl R PESLAR, LT,
LA PARER — 0 7] 8 B {5 AT U R BT A 55 14 class [EV5E 25 (browser) FE.

AT —{EAEE) class J&8 14 (1) ek s -8R E) % class (O BE ) E 38 T — A MER) method., PR EF|WA—EHA
Fr7E class definition 1) SCAH i pR W48 E 4 class H ) [ A B 2 il ARG . il :

# EEEN T ENE R
def f1l(self, x, y):
return min(x, x+y)

class C:
f = f1

def g(self):
return 'hello world'

h =g

J

BIAE £, g Fl n #RJ2 class ¢ iy, [EFGEm 14, FreAM#E 2 class ¢ B method —n Hi g &
SEA—HRIY. R, EMEMeEE R R iz EE K.

Method 7] PAFEH i ] self 5|8 method &, WFEAYH At 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 W] DA FJ 8 — % o 2CAH [ 10 7 2 2 B I8 44 . B method A B 0 4 I8 0 ek, 200 & HE 2 3610
P4 . (class 7 AN €l FHME IR . ) BESR AR G 7 method Hr il A ds g 782 i, (A4
WA R 2 AvEn i He5E), %k import F 4t 4 FI ek it sk AN A, W DARE method DA M2 7E 7%
A F 3k 5 217 pR =R class T . 8%, 27 method 1) class, ‘B 78 Bl & 0 E FAE 18 (M 43 AE 3,
TE M, FMH A 2] method FHE 2 I8 H O class fY—LL4F R A
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SEEE R, FEEEE W dass, WATAREER npe (R[E). BEPAobject.__class__ #
W77

9.5 #&% (Inheritance)

WK, WUREAG TR, [class | S35 5 FF O A EASPAEE class, —1f# derived class (F74:8E)) &
TR AR :

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

418 BaseClassName WMHPEE FHME AT S a2, EL%AE B4 75 derived class @36, AL
# base class (FJRME) WA RE, FAHATEMERE B 2P AT, SE&RAH, Hln, & base
class JE7E 7 —(EARAL H g E R R -

[class DerivedClassName (modname.BaseClassName) :

AT derived class i& FEHYIEFE, HLFT base class AH[F] . 5 class YDA, base class GG, &
FETR BT 22 08 AR {0 SR 0 JB M S S 3% class 3R E)], JU G4 44E base class Hif s, R4
base class 7% St 2 A4 [ A class, B35 {H B HI) 0 (E b HE T

B 7~ derived class [ B FIALEIEIG $HE]> jE : DerivedClassName () €573 class [ —1{#F B 5] . Method
()22 BEBEARAT T« SHEIY class B IE G P8R, WIRFE, Y base class pyE R [EIA: Rk, WEE4:
TR, HI5% method )2 A ENT .

Derived class 7] DA 75 %5 H: base class [1) method., method £ NPMY [ —{ 44217 HoAth method FRE[FIA 43+E)
FI4FRE, BT PAE base class [—1{1H method ZENFHYAH[A] base class H1 g &1 7 — il method |§, i #n] RE &
1L 51— 78 25 ‘B 11 derived class H7[#) method. (%5 C++ 2 5%HFli: Python H1firf5 method B 2

virtualo)

—{fi £ derived class 7 %5 1) method W] REFHEY & A E 4K 7o 1 3 BL AR AR base class H 4 [F] 4% Fi§ 1) method..
B EENY base class [ method A — 1/ f& B 5. H ZEIENY BaseClassName.methodname (self,
arguments) . ja4 K HES WA H . G, HATE base class 7E4-38/E 38, 7] DA BaseClassName
BEAFIURE, BTEA AR )

Python 5 73 {18 (EV 2 b 5 T DA T A 47K -

o fiff] isinstance () FIET—{AEHIHUE]: isinstance (obj, int) HAFE obj._ class__ J&int
WATHE int B, #RAEE True.

. @}—Jﬁ issubclass () #U@ﬁ class #%7K: issubclass (bool, int) @7% True, bool 7?5 int EI/\J
subclass (?iﬁ)o {H), issubclass (float, int) 42 False, float [EJAJZ int [¥ subclass,

9.5.1 ZEH#K
Python 3 8 £ BARKIIER . —{H 4 £ 1# base class [{] class definition F e KAG EkE T

class DerivedClassName (Basel, Base2, Base3):
<statement-1>

<statement-N>

HRZHEET, EAEGHFE, RTLUERES, HR8KE parent class (KCHIE) @M, HE
FSHANE: WREEE, ARG, AREEEERWHFE class FOREF# S, K, Eah —106 58 =
DerivedClassName ﬁ%ﬁj’k@], E[H";E Basel aﬁ%ﬁ, ?ﬁ% (i@i‘&) T:E Basel E]@ base class EP{[’E%, {E%
INAEARIE S EG $ 3 (36, €7 Base2 35, KILJHIHE.
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L, ERMERE—LE; method WMFHTIET 2 E) eI, PASCIRY super () IOAEIFIY. SEfE 75X
TEH A 2 AR 5, FREIE I N —{H 5 ¥4 (call-next-method), H.HL7E B —#87K 3 & 11 super call
(AN ) SRAFEER,

By 20, HEZEERN I BERER - 2SR HIE (Hd %0 parent class 7]
PATE TSI class 32518 2 R I ASAFHL) o« B, BT class #BAEIK H object, [RILATAT £ EAE K 15 (L]
R T Z M F]E obect HIREES. [ET REH: base class B 2 R AFHL, B R TE B3k DAIE 28 0 248 51 I
JFEIAL (linearize): 4 B4 AR class B E AL ZE B AT O NIE)T: . AR parent H &Iy —yk . i f B3
f¥J (monotonic) 3\ (EEJE, —1H class 7] PA# subclassed (-FHHEIML) , TMAS € 5 24 parent ()18 548
FNEE) o 4827, & See k(s nt AT 58 T3k 7o . oA 2 EERY class iEWAE. L&, #ER
python_2.3_mro.

9.6 FAREH

[FLA ] (private) BEHISE S, $EERATEY)(HEIRBE B AP M, 57E Python U2 AFTERY. (2,
KZ # Python AR ASHRESF — BB : AIARE—RIRER A8 (W0 _spam) MERLHIE APT (JEHAR
A ) MAEAA (non-public) #4 (MEwE 2. JrksUe R E) . SRR E— M AR, o
AiEE, IRABATEAL.

WEAR class FAA A B CAT —EA R 1 (B sEES 44 R B subclass 7@ 3811 4 FEE 5% ) , & T il A2 AE o
—{lG PRI 3%, FBE) name mangling (#AG15H) . (EM4%RE] __spam (ZWIMHEFIE FIRE, HE—
B FE T EE) Y44 #% (identifier) €t SCASHL g 25 FIE] _classname_ spam, FEM, classname Fi2
FARTTE R REN B 1 class £ 75, HELSE ISR TE class (UE 32 HEEA, Bl GRS B4
T SEEAL B G E R SE AL

& bzl
2 EFLA 24 R G B LRSI BELAR IA I (I

44 T 46 i 3 173 3 subclass 75 5 method i A IS class [FJ3#5# method FERY , 24 & BIMY . S0 2(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 # JR1h update() F &% HFAAH B A
class MappingSubclass (Mapping) :
def update (self, keys, values):
# update () REFH B X F 4

# BER@BIE __init_ ()
for item in zip (keys, values):

self.items_list.append(item)

1 LB, B AE Mappingsubclass B A __update sk([EIFF, WAENEFIESE, HIEAE Mapping
class 71, & € gt & [ _Mapping__update, [ fF MappingSubclass class ', B € g # [

_MappingSubclass__update,

FEVERE, AR A e AN BT BEAF B S M — R B s . SRR RS
HEAREMRA H, BIUfES#%s (debugger).
FAMLE R, EIES exec () B eval () MFERAEAEIEI class ()4 FAE H i class; iEF1 global

BRI RO BEL,  RZRCR [R]BR A B A B B Je 4 4 i 4% (byte-compiled) [ .  [R]BR B il 86 1
JX getattr(), setattr() fil delattr(), PAMKEIEZME _ dict_ K,
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9.7 #W7(L8A

g — @%ﬂﬁél, JAMUA Pascal 1 [record ] B C Y [struct], T DA — 2845 24 R EORHE F IR ARAE

—ile, AREEERA -

Pk e EHAMEER 2 M dataclasses:

from dataclasses import dataclass

@dataclass
class Employee:

name: str
dept: str
salary: int

>>> john = Employee('john',
>>> john.dept

'computer lab'

>>> john.salary

1000

'computer lab',

1000)

F A R R 5 R U E) ) — Bt Python FEHE, %
H[F) £ method. Fl4n, WIRARAE —MHEX
method [ class fEEIFAL =,

%ﬂreadllne

AAﬂEXQ read (
PAHEE -

T BilEY) method YPHLE A m.
method Jfr £ JEEH e& P11

9.8 [FIft2E (lterator)
S| H AiEk, R

__self

SN RE AR —H class ZRERAC, 1L class #id5eiZ Bk
b@@@ WA A AL T2 2ok, PRE AT DAE 55
e e i U ok, [E AR 3

SR AT method m () BYELBIMILE, T m.__func_ HIE#%

RECL A HE R B KR Z HUY) 25 4% (container) P14 AT DA £or BRI RIEST

for element in [1, 2, 3]:
print (element)

(1, 2, 3):

print (element)

for element in

for key in {'one':1, 'two':2}:
print (key)
"123":

print (char)

for char in

for line in open("myfile.txt"):

print (line, end='")

T A A 355 AT
KGR LENY iter ()
It method €& —F AL PRI TTE .
for K ILEE . fRn] DA E#E R 3 next ()

EgjﬁggfﬁnnHTv __next__

R L (. [EMRER A B AE Python v i vl b H VA — 8. 7EHEMR, for BUA
o LR W E R lﬂﬁ%#FE%%T __next__ () method, i

) #%551%F stopIteration fil4h, AEAN
ARIEIY _ next_ () method, BRG] R T BrEE 2

>>> s = 'abc'
>>> it = iter(s)
>>> it

<str_iterator object at 0x10c90e650>
>>> next (it)

00
>>>
T
>>>

next (it)

next (it)
ICI
>>> next (it)

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

€ & A}

N

78

Chapter 9. Class (#[F)



Python Tutorial, £(E] 3.14.0rc3

(B E—H)
next (it)
StopIteration

FEE L E R ARG %, ERE class IMABEREBITEREES T. ©F MM _iter ()
method 2R [ —{f A _ next_ () method (44, UM class B5EFE T __next_ (), A __iter_ ()
A PAA E self:

class Reverse:
v 4 4 EV B8R AL B DR B,
def _ init_ (self, data):
self.data = data
self.index = len (data)

def iter_ (self):

return self

def _ next_ (self):
if self.index == 0:
raise Stoplteration
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)

[ o B TR~ B

9.9 (142§ (Generator)

[El A 22— A g B i mERm TR M s mmE B w—r, B e 2
BHEE, G vield BUAX . MIRAEEVES EIFI nexe () I, BEGHE HIKEEBMAEWRERT (e
HOIS A EORHE DA B B — e AT bR ) o AT SBIBUR, B B ESR vl DA A 5 -

def reverse (data):
for index in range(len(data)-1, -1, -1):
yield data[index]

>>> for char in reverse('golf'):
print (char)

Q O H th

AT AT DA EVAE 285 52 iy 2, BB DA class 3B EIRBS A TE /G, A0 le pi—Hi i . i E Ak g
R A E LR RS, _ iter () 1 __next () method € [ B #k /- 7.

55— B S P R A Y, T R S AT IR e A A U I 2 [ B R A S A % ek X R
self.index #l self.data jau MR B il 5 8 N E 45 4 55 H IR .

47 6 B B 7 method FIREFAEAIRAE, WEVERSL IR, B2 & H8)5]% stopIteration, B
R gE e, (ST EUC RS i 4 5 s B S

9.9. [F]&4 28 (Generator) 79
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9.10 F42E:EHEK

et S g (VA g T DA RS B i S X R i SR AR X0, 97 A 8B Tist comprehension (H3 51454
), (AN EE ST AE 45 5% 2 E S s T R AR 5 57 RO B M R 5X (enclosing function)
oA P F G () A i B o o R 1 (B A 285 v S 1L, AR USRS il (HL SRR /D, L P A5 250Y list

comprehension ¥ [EJffi 27 Fo A

Bilhn:

>>> sum(i*i for i in range (10)) # FFFn

285

>>> xvec = [10, 20, 30]

>>> yvec = [7, 5, 3]

>>> sum(x*y for x,y in zip (xvec, yvec)) #+ HED&

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', 'O‘, lgl]

i)
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Python 1/ i =X =L E

101 fERRFENE
os MUAHRHE T M-+ H AR MO B

>>> import os

>>> os.getcwd () # B2 E o T4 E D

'C:\\Python314"'

>>> os.chdir ('/server/accesslogs') # HBEMWIE

>>> os.system('mkdir today') # ZEZ B shell W #AT mkdir 45
0

Bl import os MiJE from os import *, EAFEEGE RFARMA E/EZEER os.open() HHE
[El# K2 open () .

TER os wEANMISR AL RERE L)X air O Fl nelp () 2R 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>

B HER A H DRSS, shucil SR 725 fUT v I 1 -

>>> import shutil

>>> shutil.copyfile('data.db', 'archive.db')
'archive.db'

>>> shutil.move ('/build/executables', 'installdir'")
'installdir'

10.2 {EX 2B Bt (File Wildcards)
glob BALHRML T — BT DA H 8 i 520 s S EIEAE R 5251 3%

>>> import glob
>>> glob.glob ('*.py")
['"primes.py', 'random.py', 'quote.py']
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10.3 &IS58

A T REAREFEEMG G . Eg|8e DL st (FB51)) BXIFHE sys BALAYT argy JEYEH . f
WPAF demo.py FEEE:

# demo.py 1§ %
import sys

print (sys.argv)

%T%T{ﬁﬁéﬁﬂ@ﬁ? python demo.py one two three E’\Jﬁﬁﬁﬂj

{['demo.py‘, 'one', 'two', 'three'] J

argparse WAL T — 7 5 (ET 6 1 20 B PR 6 05105 | B, AT (B0 A T TR — T 22 IR AR S8 44
SRR AT

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)

’E’S’python top.py ——-lines=5 alpha.txt beta.txt ﬁﬁ?é\ﬁﬂiﬂ’/ﬁﬂ%‘:, EQZIK@;{%‘ args.lines %ﬁ"
5, ﬂéfr args.filenames %ﬁ ["alpha.txt', 'beta.txt'],

104 ERBHEHNTREENRLE

sys BAHWA stdin, stdout, F stderr Z:JE1E. BI{HY stdout BT FIE N, 8 stderr W]y 2L 40
AU :

>>> sys.stderr.write('Warning, log file not found starting a new one\n')
Warning, log file not found starting a new one

R EIA R E R 7 R AT sys.exit (0.

10.5 R LLH

re BHFRHLIERI RN (regular expression) 117 R BRI . 3 SR PRV () LU 3B DA S HRAEIRE , IERISR
R R LA S ARy 5 -

>>> import re

>>> re.findall(r'\bfla-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 IR, PRIV LA RO (B S, - ER AR BB method S HURXHER Y -

>>> 'tea for too'.replace('too', 'two')

'tea for two'
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10.6 Er=248R9
math FAHRAL T C R =5 A S ) 7 Bl G S A e X

>>> import math

>>> math.cos (math.pi / 4)
0.70710678118654757

>>> math.log (1024, 2)
10.0

random BEALER A T RERRRIRG T H:

>>> import random

>>> random.choice(['apple', 'pear', 'banana'l])

'apple'

>>> random.sample (range (100), 10) # Ki?éﬁi

[30, 83, 16, 4, 8, 81, 41, 50, 18, 33]

>>> random.random () # B 0.0, 1.0) W EEH T B
0.17970987693706186

>>> random.randrange (6) # {8 range(e) IR EIE R
4

statistics BUALIRML TR A RIEH A SR (G55, P, SEEESE) WIhE:

>>> 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 BLZ <https://scipy.org> A 722 8E 5B AH B A4 .

10.7 #HEETFH

Python s 34 17 BUARHG DA S S RABA 2 . TR WL PR 4295 ur 11 request BUALTTDAGE4EHE
WURZORIDA RS omep 4 1] DT A 27

>>> from urllib.request import urlopen
>>> with urlopen ('http://worldtimeapi.org/api/timezone/etc/UTC.txt"') as response:
for line in response:

line = line.decode () # ﬂ% bytes f%: str
if line.startswith('datetime') :
print (line.rstrip()) + B &AW W EAT A5

datetime: 2022-01-01T01:36:47.689215+00:00

>>> import smtplib

>>> server = smtplib.SMTP ('localhost"')

>>> server.sendmail ('soothsayer@example.org', 'Jjcaesar@example.org',
"""To: jcaesar@example.org

. From: soothsayer@example.org

. Beware the Ides of March.

mmy

>>> server.quit ()

(SR R 0] rh 77 e A M AT — (B T e At )
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10.8 H HA B By ]

datetime BAHIRBLRF L class AT DARAE H WIDA K IRp[H], 8 filf AR (VAT A o AS0AH X9 1 S0 Bl ] ) JEE 2T
TIPS R A R B [ET AT 2 i E A% A DA SR A . A B A3 S ey I (F 1) S

>>> from datetime import date
>>> now = date.today ()

>>> now
datetime.date (2003, 12, 2)
>>> now.strftime ("%m-%d-%y. %$b %Y is a %A on the day of %B.")

'12-02-03. 02 Dec 2003 is a Tuesday on the 02 day of December.'

>>> # XFREH

>>> birthday = date (1964, 7, 31)
>>> age = now - birthday

>>> age.days

14368

10.9 BEIEH
5 ) AR R A DA B JER A b U A B SR M. 06 z1ib. gzip. bz2, 1zma. zipfile P\ 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'
>>> zlib.crc32 (s)

226805979

10.10 FEEEA

A7 —4& Python {1 FiJ 5 AR AL 1 iRt 7 A1 L P R ) BE A vk R RE 2E(E). Python S22t 1 R A R AE2E B T
H

>~ o

BOPRE], AATREE M tuple BT @R A TS | MAE EAR . cimeie MBI AT PATRGH I fE
ANRLRERAIEE A -

>>> from timeit import Timer

>>> Timer ('t=a; a=b; b=t', 'a=1l; b=2").timeit ()
0.57535828626024577
>>> Timer ('a,b = b,a', 'a=1; b=2").timeit ()

0.54962537085770791

AR t imeit ARATIRALEEANAORLE , profile BIAHPAK pstats AL T —2ode KA R AR A i
(ER: F e ) b B 4t %y [ 4, (time critical section) {9 T.EL,

10.11 REIEE

FEF RO A — B3k, R B R R R U B0t DAHE B B AR rh R B B 1 L 1l

doctest BUAHFRAL T TH, fRABAL EMR A P E R SO A A T IR, 1857 Tt an ) f B
HEE IR K gt AR S RIERG B2 Scr . iR gt s N, el TE S, B
doctest FEAH e R ARG Y A5 AHLERIE SO F— 2
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def average(values):

RS & PR iRk

>>> print (average ([20, 30, 70]))
40.0

return sum(values) / len(values)

import doctest
doctest.testmod () # B BB (a8 R

unittest BAANE doctest BHIBEMA Y, (H2 TR ATE S Sh— (AR S L1557 5 58 ey P -

import unittest
class TestStatisticalFunctions (unittest.TestCase) :

def test_average (self):
self.assertEqual (average ([20, 30, 70]), 40.0)
self.assertEqual (round(average([1, 5, 71), 1), 4.3)
with self.assertRaises (ZeroDivisionError) :
average ([])
with self.assertRaises (TypeError) :
average (20, 30, 70)

unittest.main() # &4 5 F & #AT B A B =

1012 F4ERHEE

“Batteries included” & Python [ a% 5147 8, J& I BR& T DA 0 ] 2 1 R BLVEM:, BB B r o
e, RAGHIRE. Bl

o il xmlrpc.client fll xmlrpc.server WAL B {E R e 7 P 5415 HEIZ5 5) . B A4 44 A (E)
A XML, i {15 AT Z A B4R E XML R 2 50 e A R -

o B email R A MIME F1H:Ath RFC 2822 #1388 1B AR ScF . AHER sntplib
Hl poplib j&LEF R SR SR UGB ORI, email EFHEA SRR T RAE, W E
RS AUR S (L BRI ) DA B A A0 RIS SELAER B 5

+ json E{}¥f ISON LR [EE AT, $REEEIRA L. csv BAARHRILE B:% CSV (DLiE
ﬁﬁ/\r1ﬁéﬁ%§$§—ﬁ ;@,%%ﬂ—}ﬁﬂ] %i’%i‘%ﬁﬁﬁ}'{%) xml.etree.ElementTree, xml.dom Eﬁi
xml.sax Z{FRISCHE XML . S8R, & OB S FAEfE 1k T Python Ji X B H At T
Hz R E).

o sqllite3 BiAlJE SQLite EHE pR U B — g e, @Bt B3 APERY ERHEE, T DARE IR R
FRUERY SQL HIAZCE B AT BRI

o ARSI BELAEAL, AT gettext. locale fll codecs &L
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Python 1R/ iR =X BT E—F — &R

5 R R S 2 SR AR R T R A A . R SR AR A B/ NE A

11.1 &1t (Output Formatting)
reprlib BATIRME T —(H repr () MIMIAS, LI A DATTAE A T2 DR K 2ol 4 e SR 7 2

>>> import reprlib
>>> reprlib.repr (set ('supercalifragilisticexpialidocious"'))
"{'al, ICI, ldl, leI, lfl, lgl, ...}II

pprint A AESETEAI G & A @ P AR AR ER s B, B H2 A ERERR aTmin . 4R
AT, [ AR ] e AEVTRIAEHE, DATE VS A bR OB -

B

>>> import pprint
>>> t = [[[['black', 'cyan'], 'white', ['green', 'red']], [['magenta',
'yvellow'], 'blue'lll

>>> pprint.pprint (t, width=30)
[[[['black', 'cyan'],

'white',

['green', 'red'll],
[['magenta', 'yellow'],
'blue']l]]

textwrap AL BEEME AL SORIIBLE . DA AR E I A R -

>>> import textwrap
>>> doc = """The wrap() method is Jjust 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))
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.
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locale HAH BEAF 18 & K5 S M B GRS A &R . locale A AY format pF X H —1{f grouping
JEE, T EB A BEAT (group separator) % B 4% k. -

>>> import locale
>>> locale.setlocale(locale.LC_ALL, 'English United States.1252")
'English United States.1252'

>>> conv = locale.localeconv () # B4 18 1w H ke
>>> x = 1234567.8

>>> locale.format_string("¢d", x, grouping=True)

'1,234,567"'

>>> locale.format_string("¢s%. 7", (conv['currency symbol'],

0o o conv(['frac digits'], x), grouping=True)
'$1,234,567.80"'

11.2 {#&E#R{t (Templating)

string S — L INEEN Template class, FRMLHMLTAE G (T FETRMER . EARFE
MFEHENE ORI, (ER SR R UL

Ty SR M EINLAF 5844 7 (placeholder name), “EJg 1 $ Il EAr¥ARY Python sl(EIFF (F-6k. BepAi
TIRED) M. O A 9% L B VAR 98 A SRR e AR T b S 2 (P BRI T R A S A% . B s
Eaa gl R STHEE

>>> from string import Template

>>> t = Template('${village}folk send $$10 to S$Scause.')

>>> t.substitute(village='Nottingham', cause='the ditch fund")
'Nottinghamfolk send $10 to the ditch fund.'

1 92 dictionary s [ B 7 5| 0o oK 40856 E) o B BE A9 1, (D) substituce () method #4358
KeyError, ¥ HVESPF 4 [E) (mail-merge) KEUELA0 HE FII RSt , G 11 41 0 O VORLAT W7 AR 528610, I
FEIE T sae_substitute () method @ SMH— WIRRRHIED, AP

>>> 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 S$owner.'
J

Template [] subclass (FHHE)) Al LASESE F w8943 B A5 5% (delimiter). $1n, — AR (ETSE &5 ) o g
4 UEE, "D A R EIEEAE H . B ok e SR A R 5

>>> import time, os.path

>>> photofiles = ['img 1074.Jpg', 'img_1076.jpg', 'img_ 1077.jpg']
>>> class BatchRename (Template) :

delimiter = '%°'
>>> fmt = input ('Enter rename style (%d-date %n-seqnum $f-format) : ")
Enter rename style (%d-date %n-seqnum $f-format): Ashley_ %n%f
>>> t = BatchRename (fmt)
>>> date = time.strftime (' 2d%b%sy")
>>> for i, filename in enumerate (photofiles):

base, ext = os.path.splitext (filename)

newname = t.substitute (d=date, n=i, f=ext)

print (' ——> {1}'".format (filename, newname))

img_1074.jpg —-—> Ashley_0.]jpg

€ & A )]
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(B —1)
img_1076.Jjpg —-—> Ashley_1.]jpg
img_1077.3jpg —-—-> Ashley_2.]jpg

R 75— (R, A A by i A B8 0 B AR S g T ATE) XML B8 L AlSC
TR HTML 48 R E B RT IR .

11.3 —iE#HZ £ HE (Binary Data Record Layouts)

struct BAHIEML T pack () Al unpack () R, A EFE AT 8RR iEHlstEWs . AR #EIE,
WHATAEAREH zipfile SAHAIEET, o EJREE)SE —0 ZIP £ %8 P i B & (header information). iR
ARG mae A e A0TSR WA AT PO 3 TC A A SESF SR K (unsigned number), "< FORE M RAFHE K
s, [EMd /N (little-endian) {37 TCAHIE ) :

import struct

with open('myfile.zip', 'rb') as f:
data = f.read()

start = 0
for i in range (3): # BExE 3 g RER
start += 14
fields = struct.unpack ('<IIIHH', data[start:start+16])
crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

filename = datal[start:start+filenamesize]

start += filenamesize

extra = datal[start:start+extra_size]

print (filename, hex(crc32), comp_size, uncomp_size)

start += extra_size + comp_size # BT —HAZE

11.4 Z$#77# (Multi-threading)

AT 2 — T AR T AHAK (sequentially dependent) 14 22 {1 4 15 3 4 7l # (decouphﬂg) BOBMT.
MAT AR AT, 2804744 0T DA ARHE T e i A e 2 M (o P 3 i AR 1Y) SURERE 1. — (AR A A
B2, AT VO [WIRIRE, 765 —sfTas i ratE.

PATTREUISEUR T PR Y threading BEALINMTAET RIEATLHS, i T ARSKIR] R AR AEA 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,

1

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.')

€ & A}
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(B E—H)
A 4k

background. join () tERERERRER
print ('Main program waited until background was done.')

ZHATHEIE AR R FEP RS, S 2 M R s PR AT 4% . (B, threading AR
HET Z A 5] 26 B P 5 15 W) (synchronization primitive), fU3548H (lock), ZE{: (event). {&{4:5%#, (condition
variable) FI5E[E] (semaphore) .

EgE L THARE, (AR/NAEEHE R T fe s s S D VB A . BrPA, AR s il i 3 ¥
&, A B EENAREE DR E AT, REMH queve BUAH M RZATAE B A B HAME T4
FgeKk . AR H A oueve W T T MPEE MG, G5 RaE. o, HalHE.

11.5 BEJEEE] (Logging)
logging FATIRALLN AR 4 HLE MibEn) HIERE RS . AR EAEET, HIERUE Erhi% s R

sys.stderr:

import logging

logging.debug ('Debugging information')

logging.info ('Informational message')

logging.warning ('Warning:config file not found', 'server.conf')
logging.error ('Error occurred')

logging.critical ('Critical error -- shutting down')

EEEAEA T

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred
CRITICAL:root:Critical error —-- shutting down

TEEREE, ERlRBREER G BUR , Hl Sl s 6 2 MESE TR (standard error). Ho At 88 E AL
$&, ARSI R IR, ERR (datagram), AL (socket) B¢ HTTP fal il . H7Ada I8 45 ol AR
RS ESEIEF, SRR E B H (routing) /5 =,: DEBUG, INFO, WARNING, ERROR ¢ CRITICAL,

H [EVREV A 466 T DA L4408 Python FEE, A0 AT DA A BT # 7 40P Al 4 DAREF 26 kg H (Fd
[E), 1 235 SR e T

11.6 555|F (Weak References)

Python & F B TRCIGHEET B (38K 2 B 134T 2 IETH (reference counting) ([EVfl il garbage collection
HIHBRTEER S ) . H— (A2 IR R R, RIS R

Iy SR 2 e AR A AR R, (L0 T 0 75 AR 0 T R L A A e G T IR 5 B [ E 1.
A, [EEFURBEEM, ey —fEE MK AL (permanent) Y2 M. weakret BIAHFRLE T
Huf DAL 2 BURREBEW . a0 A PR S, B8 H B 555 ] F1 3K (weakref table) 1
Tﬁﬁjﬁ? , [EIENSS 5| 40 i 88— {18 [0l (callback), St 24 8 Y A0 435 5 47 (cache) A48 AR () &3 £ 470

>>> import weakref, gc
>>> class A:
def _ init_ (self, wvalue):
self.value = value
def _ repr_ (self):
return str (self.value)

>>> a = A(10) # & — 12 %

>>> d = weakref.WeakValueDictionary ()

>>> d['primary'] = a t REHEILSRE

>>> d['primary'] # 2 B R R T BB

(BT —15)
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(R L —5)

10

>>> del a * B —HE R
>>> gc.collect () # 3L B #AT B3R
0

>>> d['primary'] + HEHBHBBR

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
d['primary"'] + HEWEHBKK
File "C:/python314/lib/weakref.py", line 46, in __getitem___
o = self.datalkey] ()

KeyError: 'primary'

11.7 {EHM List iy TH

2 BN R BRI OR, WTDAZBE Y st (A3%1) ZUEVAHE . EU2, A IRFHL @ RS AR I 25 T
s R A
array BARIL T —M0 arcay Y905, ERE list, (B BEME RIS R HLRE S U AF . T THI Y S 1) Ji

R E A S (array), DAFIE AL TCAH Y ME4F 5% — 380 (unsigned binary numbers) [EJfi 77 B0 (BILAS(E]
"H"), TAE Python B IEA] list v, AR X H il # 1 16 8 (7 CAH -

>>> from array import array

>>> a = array('H', [4000, 10, 700, 22222])
>>> sum(a)

26932

>>> af[l1:3]

array ('H', [10, 700])

collections BEALERME T —fl deque W1, EARRE list, HAE/MMA (append) FIFHH; (pop) [ JEE
P, TTTE A R RS . SRR A TR B E)SY (queue) 11 B2 8 548 24k (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 RS list BEAELASL, eRUB ARt 7ML TR, Bl pisect B, HATREEHRIE sorted list (CHE
FFEg]) feRa:

>>> 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')]

heapg BALRAL 7 —2upgaX, REELHRIEHRT list ST VEHERT (heap). dR/IMERYIHH EKEMRIHEN B . ¥
R—SEHR R L YAFUR/NTTER (AP REAR List AT HE O AR ORE), B & mRA -
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>>> from heapg import heapify, heappop, heappush

>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]

>>> heapify (data) # s g EH | B R 7
>>> heappush (data, -5) # MmN FHIEE

>>> [heappop (data) for i in range(3)] # BEF={fx /| HWIHEE

[-5, 0, 1]

11.8 +i&#I;ZE EE (Decimal Floating-Point Arithmetic)

decimal BLAIRML T —1f Decimal RORMEZAL, FIH 1l il 7 M BOE . AR IOR () e ) V7
£loat B1E, % class FFEHH A T 9155

o 4l e AR X R A R B R I 6 ) R R B B
o FVEHERE (precision) A,

o PEHRIUETIA, AN R B R,

o SBEVE R/ N8 (decimal place), B

o (0 o S B AR A R LT LR S A A B AR

B, S 70 For TSR L 5% [EE e, [T -k il B o kT R, AR
HO2 . A S O A BRI 327, T 02 B 3

>>> from decimal import *

>>> round (Decimal ('0.70') * Decimal('1.05"), 2)
Decimal ('0.74")

>>> round (.70 * 1.05, 2)

0.73

Decimal HYEAA R G R EAHIE, e A A i (7 B wo e B By 41 B b A DU {1 255 (3 o)
Fefit. Decimal " ATE BT TRMGEAGTAL, DA G () A e i V57 S0 S ek vl 2 s 1 3 ) B e 2
HO T AL

WEREI R A 15 Decimal class REEIHUAT N 3t i i B OANTB I A LR B0 AR S5 MG -

>>> Decimal ('1.00') % Decimal('.10")
Decimal ('0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal ('0.1")]*10) == Decimal('1.0")

True

>> 0.1+ 0.1 + 0.1 +0.17 +0.1 +0.2+0.27+0.1+0.1+0.17==1.0
False

decimal B A HR HHIE R b FF2L Y R RS AL -

>>> getcontext () .prec = 36
>>> Decimal (1) / Decimal (7)
Decimal ('0.142857142857142857142857142857142857")
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cHAPTER 12

P RigREH

12.1 &4y

Python [ FH e =i 5 & 2 ANTEAZHE R B A B AIASEAR o 8 P e A R A% 8 95 5 LA ) e
Jat, R B 1 e P A T RE R SRR R Y SRR B T, s 3 {1 O P A R AR o R A 1
T AT -

T8 R AN K] B2 —4 Python st nl DA 2 A ME I RESXA 205K, AR B AR 2K A 5 2 — 45 E 1Y
B 1.0 B, (BS54 MR B F52 2.0 iz, ARENE R TR 2246 1.0 w2 2.0 #RErffse, DA
o R R A

RE] )y 202 N —EEI5 3R 352 (viral environment), ia 5&—RB LR ERE, B BLEIR 4 T e A Y
Python, DAK— RSB EN.

AT F R P R AT AR A [ Y (EeBdss . DARA PR 2@ B ol b, AR A eEEA EH T
WEBER S, [EH 2260 1.0 i, SR AR B HIAT DA o9 Sh— M4 2.0 i EeR s . 22 e
A B LA R TR 3.0 i, SEEA g S AR A BB

122 BIUFRER
1 S o7 B SR SERHE O BALI veny o venv J§SHEUT 6 1) Python JiLA (1] ~—version BT
HAHY) . BIIGER pycnons. 12 BT SIS TR 312 LA,

e EWR PRI k0, FEARENE 2R EEEE R e 2 4%, PAIEIA (seript) #4147 veny BUAHIEI Hig
SE BB A -

[python -m venv tutorial-env ]

il[]% tutorial-env Kﬁ?{lﬂ’\]%ﬁ, ﬁ@@j tutorial-env ,‘%7{5’}%, Hﬁz@?{ﬁ@z~ﬂﬁ]ﬁ Python
AR I EV AR LSO [vl 1) S PR G2 1) R

[EUBEBRISE Y 3 R e AL B . venve SR (A48 FROE N & % ORI JCTE ARG shell FPORFRRRREL, PILIE RE
2 BB ] AR RE B AR R I, A e AL R 4. O AR R B AL T R SR« env BR5T4E
WUE SR R R

— HARES. T —HEEESE, R AEEE .
1£ Windows &5, i :
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[tutorialfenv\Scripts\activate J

7E Unix 8% MacOS 245, #if:

[source tutorial-env/bin/activate }

(52 B L2 633 J1 7% bash shell, WIEARGEI esh 5% £ish shell, JEE MBI AY activate. csh 5
activate.fish Zlio)

(E 5 () e it 455 4 o5 5 AR 17 shiell $2 78 7 70 A B AR E A2 68 i (B e a5, () ELAG S B DA AR FE LA T
python [ I AFFEIHEE ) Python JiAS, Bil4n:

$ 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/1lib/python3.5/site-packages']
>>>

PR, A

[deactivate }

JR #e st e

123 H pip EEEH
YR DASE ) — R U pip FIRER 4 . TSR BN, pip TG E Python Package Index Z#E &,
PRAT DA 18 AR Y 48 1 [F)E 25 ()% Python Package Index .

pip B %M Ty “install”. “uninstall”, “freeze” Z54%, (A]PAZ % installing-index 3555, HKEUE pip 1Y
SEFEEIRA 4. )

YRR DA 45 5 1F 4 7 AL B RO R A I -

(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

VRULTT VA I TR 40 2 A4 b == MBI A 8 e A -

(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

RTINS, pio CHEZIRACETAED, KEMHEBRM. IR DR R A A 1S
SHGFIRA, SR TTAHAT python —m pip install —-upgrade AHUEPEFHIERH NI

(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:

€ & A}
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(B —1)
Successfully uninstalled requests-2.6.0
Successfully installed requests-2.7.0

python -m pip uninstall fRIHHE—{H 022 MHE 4 R A EBERR A BBt
python -m pip show A DABEZR —{RIRFE B 1FH) BRI

(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 @EUREBEERE T ITA C &N EN:

(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 APAFIE—R4f AL KB, (H2HIH T python -m pip install
A PARIEROME . — (A H A B2 e B B — A UM requirements. txt HIREHE:

(tutorial-env) $ python -m pip freeze > requirements.txt
(tutorial-env) $ cat requirements.txt

novas==3.1.1.3

numpy==1.9.2

requests==2.7.0

requirements.txt AJ DAEAZFI A5l Hfﬁﬁtﬂﬁﬁﬂﬁﬁﬁﬂﬁéﬁﬁﬁo T E ] PAZEM install
—r TR ER R B

(tutorial-env) $ python -m pip install -r requirements.txt
Collecting novas==3.1.1.3 (from -r requirements.txt (line 1))

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
Successfully installed novas-3.1.1.3 numpy-1.9.2 requests-2.7.0

J

pip A ELYIAE. ATPAZH installing-index $577, AAFEREN pip IS, BRERE T —MEMHE
HARBEEECEAE Python Package Index 7] PABUS RS, W PAZZ Python packaging user guide.
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cHAPTER 13

R I RBE L) 7

(ETRE AU REHS R 3 A () Python (1 Lk
B . A MREIER s 2 e ?

AR Python SR —F4) o i SR HAB S 75
o library-index:

Bt RS FE, SRl (BIR) 925 % HGRRE. mAREERANE
FIRIAH . BEMERY Python BT RA €6 & K = MR MG . A LeBigh vl DAGEER Unix {545, il
HTTP Stz 3ot ARl . M S55E . A akt. Kir e Hfrg. BEmEs%F
(R DAREAR T A W LA m DAF

o installing-index : [EJHH EELf# fee 1 22 2 H A, Python i F 2 i 4 85 O A4

« reference-index: Python 5%k DA KGEEERIFEAIEIN . 38 0y SCAFEIRUEAR & A Lenz 7, (EAEE—RE 5
A G r e R AR A .

¥4 Python [ &I :

o https://www.python.org: Python f{] 3= 22480y . B SRS, SCH A SGH 45 5] Python A1 B B 48 & .

o https://docs.python.org: REAZE Python 1) 3.

o https://pypi.org: Python Z{425| (Python Package Index), 2 Wijth#[EIfEF) Cheese Shop', [FI4& T fii

JA# B8k Python B RS, [EHLOLBAREEIR Tk, — BLRRAREEEIRIBI AR RS, T AN B 2
1 EE 2 EEE b AR5

« https://code.activestate.com/recipes/langs/python/: Python Cookbook & —{HAH % KINAEAAELE , U5
AAGH . BRI S R ENA o RREIE A5 1 2 BRI g 86 7E — A< 44 [E] Python Cookbook
(O'Reilly & Associates, ISBN 0-596-00797-3.) fE4EH,

« https://pyvideo.org FEMF RS € B2 HFAL R @ [EMCAE B Python MBI Aoy .

« https://scipy.org: The Scientific Python 5@ — (Rl {0 & JiT i s [ 91 RS B A OB, DA B T
EMEAC . EAZERE. JEEMRig . ST, Sataid— R0 e,

4172 Python AH B 1) B [ L B W1, VR AT ASRIG T BIRFAL comp. 1ang. python, B E % £ python-
list@python.org FYTH A7 B (mailing list). g U ALLRIE0 2337 B2 AR M T, DR RS MG 21 HE P O S (R0 1
Bt — . BREABOATEINER, s () M. deih s s BB, #e
17 B Er fEARAE https://mail.python.org/pipermail/.

! [Cheese Shop (#Z)E) ] /& Monty Python (¥ — {58 : —NREFIEA—GRE)N, BERLEHERLE, \EsEEs 4.

AR W % A 18 26T Python ACBEITE BT AL I B
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TETRIGZ B, 5 CHERE MR A LS (pfsE) FAQ) E A BAE]. FAQ 7l Hh SR 2 i 1Y
BRRE, ARz MEE 20RO REMEN L.

(%
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cHAPTER 14

BN\ AREE A1 s AT D& (L

7 S AR Y Python B 2% 37 3% H B s A EI 27 s A EE S 5t [E)i 2R (B (history substitution), $H{LI7E Korn
shell il GNU Bash shell 13158 . EMEPHEEH GNU Readline pgxQBEAREAE, T 1% 2 4 5 1Y) JEURS -
EMEXEA T H OB S, EEERMMAEET .

14.1 Tab B E)5A% (Tab Completion) 0 sh 52 8§ (History Edit-
ing)

TE s DI, S ORI R B B 5E R BE g A BIEIN , AT AN Tab S 2 1] H B 5¢
JleR s B g AL Python HBUA ARG, H il ks B AR AN nl AR R . BB string.a HUHS
7y B 55X (dotted expression), 'E& Hf R . ZHTHYIEE AORML, RERBOREEE R 1F0 8 1,
HTHB MR SR, WR—MEWIA __getater_ () method (J7¥%), [AJl 3248 5
— by, SRR E AT IE AR B e AR U . BRGRE B Er fR I 4 2R SR B R AR 3
%ﬁﬂ%ﬂ,#@%E-mwmuu%MY%%$¢oET*ﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁ,%%ﬁi%ﬂﬁ%
HTPAE I

142 EHXNEFSNERTE

S ACAS Y B AT EE . DRI RERY Hh BUAY A — M8 EORRYIE D s (R A — SR B E i i B : 4n
RAETERRENTIRAS TR E R AR GRIPT S (parser) JIE R — T2 % 24T (TNDENT token)) ,
IRRSEARE T o B¢ ] T RE & A BRI AT IR . A M o i (e =) #5598 51
SEMUHALFF RIS, IR ERA .

AR ae B BB X E SRS AR, CRAAE—BOH, RE [Python, B HA Tab #H 8585
PR A I I s S EVE B SAR 0 . BT PASE 2R EMLE R A 2 HALRE AR . 55— 80
HAEH B (BREE, FE bpython.
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cHAPTER 15

FROSUER . AR

TEFTEMEIEAE T, 77 B (floating-point number) & DAFLEE) 2 (3E47) /hkoR . AN, 761
/N 0. 625 TIHE4ME] 6/10 +2/100 + 5/1000, [AIBRAGEHE, —iEfi/NEL 0. 101 AIEAME] 172 + 0/4 + 1/8,
TE W/ NECE AR R B, T ME— BRI IR IR R B A T R, B DA 3R

AR, KREWAEA/NEIRERTER DA 0 NFOR . —IRIGETRE, ARE AR T A0 B R
BEh EUBR R AEE RS B e i B il

eI, B A S WO . DASM S /3 (BB, AT DA HI (B E it o

G )

e 5 S bpUR S

= )

G B S bpUR S

(s )

RIISE, A irti 2 R/ N, SRR R RS 173, (BRI 2 ARG e
R 1/3,

FIRRRTERE, A IRIBUE AL D A Bk RN, /N 0.1 R 3 O/ MO HE b 0%
FE IR/, 1/10 G — i PR R /N

{0.000110011001100liOOllOO11001100110011001100110011... ]

HBLREAEAT AT A BRI AL, ARt RS20 M. MiBIE K S8, RS0 a5
O, Hop R B AR ICELE, 53 MAeEaR, AR A BRI FE . 78 1/10 [
T, THEIr8E]) 3602879701896397 / 2 ** 55, TiEMKAIFE /R T, (HARSEEZRN 1/10
A B IE B .

MR BE BRI X, R 5 [EEA % BUM(E 2 T RME. Python W@ HIHH—(E HiE L RUE, JE
PR T A AE RS Y AL DME R ELE T . AR Z MRS, An2it Python B €1 E]
SEREINTIECIME, HFORRAPTERT A 0 0.1 i X CLEMUE, e BURE:

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

T8 H— NS R SR 2, FrRA Python (7 SR FFE R A Z A0, HBIR & AR Y BUE:
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>>> 1 / 10
0.1

— BB, MEIR BV B A R ACER R R 1710, (BEIEREAFRBUE R BEFOR Efi i, med
RS THE B B

HlR R, AFFZ RN EE, 3R F— M BT f AT M. BlnE: # o.1 Al
0.10000000000000001 1 0.1000000000000000055511151231257827021181583404541015625, HFH
3602879701896397 / 2 ** 55 i{bl. HHATE AW i BUELIE ] [R]— R ARMEL, AT AT — R BEER W] A
BHUR, [FIRFOREF eval (repr(x)) == x.

J& S |, Python f$2 /R85 IC (prompt) BL[EIE Y repr () pRZ G522 FEZEIBA d A 17 A 35007 T 85
0.10000000000000001, £ Python 3.1 it Bil&, Python (ZEKEB/HIERSE L) HAEGE BRI T 548 3 (E
B RE 0.1,

R, B T OLT R MR AL, A2 Python RYSER (bug), HARARFEMEISD. Hufs
AFhE A R EEF RS, (SRR LB (g GRS R A i T
%22 E, AR R BT HUR )

(IR SR T, PR AT REAS A T H3 A% 5L (string formatting) (F1AE B A4 2507 8

>>> format (math.pi, '.12g') # # W 12 &% L%
13.14159265359"

>>> format (math.pi, '.2f"') # d\ﬁigﬁféﬁﬁfﬂ 2 {iﬁﬁ%ﬂ
'3.14"

>>> repr (math.pi)
'3.141592653589793"

W MREZRNE, EREERL, FHENFRRR LI REA B S A IERG &
wHfE.

EHELIE R EEE N L8, S R(E, 0.1 RR2EIER 1/10, fB=A8 0.1 fYMEAAN, A E(E
HEREERY 0.3:

>>> 0.1 + 0.1 + 0.1 == 0.3
False

[F] ¥ 0.1 AREFFHEEUTRGIER) 1/10, 324 0.3 REEFFEHITAEMERY 3/10, FSEM round () BRI
AER GG HEHE):

>>> round (0.1, 1) + round(0.1, 1) + round(0.1, 1) == round(0.3, 1)
False

HESR AN G PR B P RS MEBUE, [ math.isclose () BRZTT DA AR LB R HEM {8 :

>>> math.isclose (0.1 + 0.1 + 0.1, 0.3)
True

5, AIPAMEH round () BRECARK BRI 1) AT (LM :

>>> round(math.pi, ndigits=2) == round(22 / 7, ndigits=2)
True

TN E AR TR A R BRI, KT [ FRTERRZE (Representation Error) | FEfffi, i A MR
BT [0.1] BYME. Examples of Floating Point Problems (77585 [ 0] ) — SCHRAL T 37 22 B 8y
A S BB o S D, A R S PR BTS2 SRR 1 DA% The Perils of
Floating Point (772 # a5 )

W) ESCRABRIA , [ 1 ARG B %) R, WAL SEEEE EEE.L ! Python 1) float (37
B EE R ERE, RAGT B RARINR, TTERZ BRI L, GRS R B2E R N R
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2453 4y 2 1. dEERZ M ERREIC A EE, ERFERME, EEHERAER, HAF—K float
SRR ] RE B R R B A SR

SRV BN RE T A S I, (B R EN, QURR R RS R BURE, DA ey
AZFEMRN #, ENEEIREDNER. ste O BEEEER EER, M BEEAAER S, "
2[F formatstrings 18 str. format () method (J5%:) MM FHH .

T ERHEAEAZIRA NG, ATUARE ] decimal BLAL, &R EAFIE A € i A xC B b ke
JE M AR A - O R

53— S NG MEE ARSI fractions B, ABIALE A BLBCREIEES (BT DO HER R 1B
1/3 BHHHT) o

WSRO B A B, ARIERZR — T NumPy &, DA SciPy SEEHR L2 M A
GintELER R HAEE. F5S(E <https://scipy.org>.

R ET, FRA a9 AT — 1 float (1K ME A, Python 4L T B W 5 B 3% M. float.
as_integer_ratio () method W] }}—1{W float [F{H K RE4

>>> x = 3.14159
>>> x.as_integer_ratio ()
(3537115888337719, 1125899906842624)

IR % HE ARG HERY B R AR M P B o A (L -

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () method DA/ it (BEM(E) 16) Fi float, —BRAT A% HAREY B T i A7 AR AL -

>>> x.hex ()
'0x1.921f9f01b866ep+1"

TE TG TR 7N HE LR TR AT G HE L E 2 float {7 :

>>> x == float.fromhex ('0x1.921f9f01b866ep+1")
True

J

IR % 2R AR RN, PR R E AR [RRAS Y Python 2 [ I SE i MR (B R R HFH),
SRR U AR (1 JAVA R C99) 22 EIE Rt

F—A A TER sum() K3, GELERTEAAREEAE SR IR . B 2E T P A4
B, EEiBE [k2m 078 (ost digits) . 38 7] DARH B AL BE HERE ST (overall accuracy), HfSRR2EARE
i B RE R 5 B AR E HE R R

>> 0.1 + 0.1 + 0.2 + 0.2 +0.2+ 0.1 +0.2+0.2+ 0.2+ 0.2 ==1.0
False

>>> sum([0.1] * 10) == 1.0

True

math. fsum () SIS BUE B ELEA TR PR RHBERT A [REMAE], DA RER K
EAe B sumO) 1§, EFEARE RARHET e, EEmEEDT, KRMARSMEN, &
AR

>>> arr = [-0.10430216751806065, —-266310978.67179024, 143401161448607.16,
. -143401161400469.7, 266262841.31058735, -0.003244936839808227]
>>> float (sum(map (Fraction, arr))) # Bk M4 TN AERE fn 48
8.042173697819788e-13

>>> math.fsum(arr) # BRmae A

8.042173697819788e-13

>>> sum(arr) t EREEREFETZREN

8.042178034628478e-13
>>> total = 0.0

(BT —H)
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(B E—H)
>>> for x in arr:
total +- x tEBEREFETSZREAN
>>> total # B EARmE A % o H T

-0.0051575902860057365

15.1 RREFRZE (Representation Error)

A e R 10.1) pafil 7, [EENRE O SRR BB TR T . DA GRS i
(TR CA BAR R

Representation error (FRiEinzs) REEEEEEY, 2 (HBLEKZH) &M/ NERGERE
HPA TN (R 2) /NEEER. 3852 Python (8f Perl. C. C++. JAVA, Fortran f1HAlZ %) @E A
G FUR VRIS R HE T8 LB ) R A .

(BT ? 1/10 HERAEUEHL A 3O/ NBURE R . 20 HAE 2000 4EDAZK, %7 Fr A T A% E
{#i fJ TEEE-754 % 2o B0, [ H £ T4 9 7- 585 PA IEEE 754 binary64 A2k HH ) [#K5E (double
precision) | ZRAEE] Python [#) float, IEEE 754 binary64 [{E A2 53 (i TCHkS B, FrDATES ARE , S5 er st
J130 0.1 SEF| Fe i i 8, DA JI2%*N TEER, R J R IE A 53 (o, nTRAS

[1 /10 ~= 3 / (2%*N) }
HEE:
[J ~= 2%*N / 10 }

A2 E] J AAEUERY 53 70 (B >= 2++52 fH < 2%*53), DA N R AEE 2 56:

>>> 2*%*52 <= 2**56 // 10 < 2**53
True

HHY, BEJ EEA 53 AT, I S56 e N ME—{H. T J Fef TR BE U SO B AR BRI

>>> g, r = divmod(2**56, 10)
>>> r
6

HURA AR B 10 BY—2F, BT AR EE R 1 (DM e i i (o2 M 45«

>>> g+1
7205759403792794

FVA, 7E IEEE 754 #HEET, 1/10 fiR R PMER :

[7205759403792794 / 2 ** 56 }

A5 TR RERIBR DA, e

[3602879701896397 7/ 2 %% B J

FEYER, RIRMA AL, FTRABEEE L 110 KT8 WURFMEIE AL, TEUKEa BN 1710,
{EAEATA S E N #AS Al 245 22 a9 1/10!

FreA RS TEREA [FE] 1100 BRI R LA 8, g2 aEF5 2 1Y TEEE 754 double fieff:
AT :

>>> 0.1 * 2 ** 55 }

3602879701896397.0

W% 7 WO A 10%+55, BT DAR BIRZ(ELLA S5 R i B Jis -
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>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625

8 F R B ATAE T I v RS VA S 2 11157 £ 0.1000000000000000055511151231257827021181583404541015625,
R SERE ) T, B2 EEE ({035 Python [WEEIRA) S4B 45 R A S 17 (A4 R

>>> format (0.1, '.17f'")
'0.10000000000000001"

fractions ﬁ@<decin@l,£%§ﬁﬁﬁ ﬁ%%g%f;%ﬁ%ﬁ%%§f%i

>>> 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"
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cHAPTER 16

Bt [

16.1 EEE
HE)REPL A Wit st . &S LA MRRESSAE TG -6 LAR IR, B B ARBRE AT #2 M 68 77 (line

control capabilities ) .

1F Windows 5% 7 1% curses FJ5E{L] Unix £%% ., H Python 3.13 5EFE % & {8 F # i) H 8= shell, 11/ shell
YEREMe . ZiremiE. EREEAR L. ZEMEA, 52 [E using-on-controlling-color HUf5 34 &
e THRESEPLAL T — LB ThRE . 1 i AT B UH B EVERS pydoc, F2 AFFEEMATIRES, BEA
i, WEE> FL. R, P3 A T R, SR EsoR RS R 2 5 . 5 73 AT DAIR
MEFSR.

AT HE) shell If, FHEIA exit B quit CHERY shell, ANFEEILEE LE48 445 10 I _ERFIYHE 55

TSR A E S H B30 shell, W PABE PYTHON_BASIC_REPL FEHE S BRI & .

16.1.1 SHIREE

WA RR A A, ERREAS O O — SRR AR . AT, ER R R T E
AR E RS SIS, B B HEE ] 3 4% DA IR 2R B IR RE (nonzero exit status) B H . (H except FAJE try
BRI A BI SME B TR E N A 2855 ) A Sugt R R R, B ECETIRIRGE ; S
FAERRA — S-St R g B BT M st Bl B A HE S 3R B T2 0 IE H i
R AR

1] AR R FIOCE KR R FICH A R B E T (72 control-c B Delete ) ErHUIN M ALELR M3 FHR
ifml TEFE S PATIRAR A —{E T B, ©5]%F KeyboardInterrupt B4, HADAEMA try BEARIK
R

16.1.2 T[#{ThY Python [El&
7E4 BSD f Unix 24t I+, Python [EJ4< i DAF #8147, whf% shell [ElA— %, e LR ElT:

[#//usr/bin/env python3 }

(% E e HE pate b)) EEARN BEEISARE R — M iR, 0 DE R E AT MR 7T,
L& | 8 —470078DA Unix BEEUEAT ('\n') &5, A2 Windows ('\r\n") [FlfT. #EyER,
F5E 14+ HME Python ' BRAAEIf# .

! GNU Readline {71 P51 vl g Sy FHL 1155 — B
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ATPARE ] chmod $i& 4 [EIEIA I T T 4 745 X sl HERR. -

[s chmod +x myscript.py

7E Windows 245 I, [E [P ATH ) . Python 2R & A B .oy %8 python. exe Hf
(LA, ja bk % Python A5k @ (EEEATEST. BIAMAWIT AR cpyw, fEEEHEET, @4 e HB
(4 1 15 150 T B

16.1.3 EERX[E)iEs=

EARE )N HL A Python I, 4R EIE) B B8 RF AT — Lo BE IR A R w0 . fRvT DATE s i —
4[] pYTHONSTARTUP FUPRBE S BURE B, w8 MU S EHIESNERS . ERNIIHENIE Unix
shell /1] .profile .

oA S N BB g L, 5 Python fEEIAS i G W, AR A G, & /dev/tey fE
[ 2 W AR R R & (75 IR B R E ) . BAEAT BB 2R AR — 4 25 H TP,
B e 3Bk import A4 T DATE BB A AN I BR e b  FH « /R T AYE & AR 28 ik 8 sys . ps Al
sys.ps2 FHIRFIT.

WARARAELE B 7l B E b #{ i S M E B 22, V7T DATE 23R E) B A% 48 b i &L 1€ os.path.
isfile('.pythonrc.py'): exec(open('.pythonrc.py') .read() E’J?I@Eﬁﬁ%%ﬁféﬁ@ﬁ—‘o ﬁu%ﬂﬁﬁ

TE—AEA i EEAE S, Aab TR EI A I e R A

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 EEHLiE#

Python $24L 7 Wil [E) 1~ (hook) ZEARFT AN B & [E)4k: sitecustomize F/ usercustomize . FLFE T 2 WM iEAE
B, R Jei B3R BIRAY site-packages i H . [FIE) Python [FE17iE Bt A :

>>> import site
>>> site.getusersitepackages()
' /home/user/.local/lib/python3.x/site-packages'

IRT:E 1ﬁﬂ%%ﬁz E EF‘@E*@]@ usercustomize.py E‘J’Iﬁ$7 H@%*ﬁ%ﬂ@&ﬁ@ﬁﬁl/\,ﬁﬂ%
‘B2 Python [RRRIFNY, BRIEE DA -s BIEEIBLAZE ] H B import ,

sitecustomize HIEVE T AN, HE 2 i & IS A B B AE 415, site-packages H [FJ R & 57., [EfF usercus-
tomize 2 ij import . B Z AT 2(E] site FEALM .

[Ef#
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7. %) X, shell [FHE Python $&/8 7 0. H i REYE ELafas ' AL B 7 sUes A T i AR XA 181

FPAZR

o AR AR RIS I . e — B VCRCH 22 E AT (delimiter, BIAINESR. J5fR9%. E4
SREk=515%) [EI90, SURTERRE — (A4 Ads (decorator) 2 1%, ZMAFEAMERE, Z 9 X shell
HURHYTEGX Python $2/R7°7C.

o The three dots form of the Ellipsis object.

abstract base class (1% JEEE(E])

g ERHE) (XREE) ABC) $4lt TR e # A m ik, VEElduck-typing (WsFZ4E) (14 72
HABRA BT, 1502 hasater (O, AVBARSRRNEUR WA RS (1l F BE#T /73 (magic
method)) . ABC [FIJfi [}t subclass (FHE[E]) , B MEALER H 55— class (JHE]) , (HA57] 4
isinstance () M issubclass () PEak; #22[F abe *ﬁ%ﬂﬁ@%iﬁ:o Python ﬁ%g@ﬁ@ ABC,
IR ERIEHE (FE collections.abe 1) 7 (FE numbers 4 ). By (7€ 1o Bi4H) K import
FIRA AL (E importlib.abe Hi#) . RATPAREA abc fi# 7 H T ABC,

annotate function ([FJF¥A=)

A function that can be called to retrieve the annotations of an object. This function is accessible as the
__annotate__ attribute of functions, classes, and modules. Annotate functions are a subset of evaluate
Sfunctions.

annotation ([FJf%)

—EERAA R class BYE. A2 Bk I EE A BB AR . BRIEG, BN ARIEEnpe hine (B
[EHR) .

£ runtime (74 [ S FTRESE VA LA, (R At g, JEER MRk X EVRE , - [EIRBEIDASEEEAE
HEFI /I annotationlib.get_annotations () AHUS .

%5 % [Elvariable annotation.,  function annotation, PEP 484, PEP 526 #11 PEP 649, gt & L Th
REAGETRH . B [EVRE A f (B By 5 55 2 [F) annotations-howto .

argument (5]%})

WY oR ZC IR BB 46 function (B{method) WH. 5|80E WifH:

o B4 7| # (keyword argument): FERANEI G DAEREIF (identifier, 5l name=) BHSEMIE]
#, s PA ++ 1R dictionary (FHlt) [EIR(E M ELERS 3. B0, 3 Al 5 #RZPAF complex ()
WY H g B g = |
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complex (real=3, imag=5)

complex (**{'real': 3, 'imag': 5})

|

o 12 % 3| 8K (positional argument): A 2RI 7 5| BT 1 H. (L ET | B e85 B RAE LR &
B, A () 1EE » Z&Wierable (WERAIE) HCRBERE. Fln, 3505 HRAT
ERELEVIVACCIE &

complex (3, 5)

complex (* (3, 5))

|

G BEr P E Sl X T M R A% A ., R SERCE A e @ AR R I, 552 calls Toji. 75
ik b, ATRAE SR SR T AT ARG s — 51 8 AP A (el v A [ i A

st 2 BRER I parameer (Z90) H . & LHEET5 8RS 82 M 2E, Ak PEP 362,

asynchronous context manager (JE[RIB %55 PIES)

— i "] PAE ] asyne with BRI P REHEW YA, B L BHEFR __aenter_ () Fll
__aexit_ () method (J7¥E) AREEHIN. B PEP 492 5] A,

asynchronous generator (JE[q]BEIH:%%)

—A{E € [0 {# asynchronous generator iterator (JE[R]HEIAEZSEUL ) E’JIZJ—Q EREERG LA async
def EFM 12K (coroutine function), HAFRMEEMNST T vield R, ABEM—FRHWH
i async for [EIREMIME.

i@ﬁﬁni_:%’ﬁ%%%%ﬂj—@#ﬂiﬁ.igﬁﬁf fafﬁﬁbf}‘fﬁ* WA AR EFon Ak B 5 [E 4 ZEX
% (asynchronous generator iterator) . #—FIEM L ERENERE, IEELEEH 52 B AOWTRE, DAbE G
%o

*@jkﬁbpﬁi%ﬁgﬁﬁfﬁﬁﬁﬁ await @%ﬁ, W\& async for ﬂ] async with B%j‘?ﬁﬁo

asynchronous generator iterator ([R5 [E4: Z$ECES)

—A{# thasynchronous generator (AE[RIZEEIARS) BRECHTESL A

& — M asynchronous iterator (AE[FIZEECHS), BB DA __anext__ () method #EIFNY R, €r[E]{H—
fE W SEREYI 4 (awaitable object), %4 4% 11 %HL/FIEE%%/JZ—EI%“ HEBE N —M yield
T

B vield @R {ERHRET, F.BE%?)*L THRAE  (C 35 e B B Y try BROARR) o EAER
B4 BEREZE VAR —MWE __anext_ () [MEK YA S0 INE R, & a0 a4
#4i7. #2[F PEP 492 1 PEP 525,

asynchronous iterable (JE[R2L [ [EIfC1L)

— @14, B0 PAYE async for BRIA th#i i . DEMEHR __aiter_ () method [0] {8 —
{@asynchronous iterator (JE[EZFEICEE). B PEP 492 5] A,

asynchronous iterator (f IEJ EMRES)

—{HEAE __aiter__ () fl_anext__ () method WJ¥){. __anext__ () WsHBME—{Hawaitable (FA]
ERME) o asyne for @ﬁﬁ’l‘ﬁﬂ?ﬂ*ﬁ.ﬁ%&ﬂﬁ anext__ methOd E?@T%E’J—Iff I, EHE
'B5|% stopAsyncIteration ffl4). H PEP 492 5| A

attached thread state

A thread state that is active for the current OS thread.

When a thread state is attached, the OS thread has access to the full Python C API and can safely invoke the
bytecode interpreter.

Unless a function explicitly notes otherwise, attempting to call the C API without an attached thread state will
result in a fatal error or undefined behavior. A thread state can be attached and detached explicitly by the
user through the C API, or implicitly by the runtime, including during blocking C calls and by the bytecode
interpreter in between calls.

On most builds of Python, having an attached thread state implies that the caller holds the GIL for the current
interpreter, so only one OS thread can have an attached thread state at a given moment. In free-threaded builds
of Python, threads can concurrently hold an attached thread state, allowing for true parallelism of the bytecode
interpreter.
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attribute ()&M)
R LI AR B O, RZ(E K2 RE 75 10 {40 B i 802X (dotted expression) 1444 4 2 B . 3]
an, WP o H—HE M a, HIFZETERELA 0.0 #ESHE.

MR RF, BT 24T 2 H identifiers JIF i 362 #k(EIFF (identifier) 1) 8 1 24
AIRERY Wﬂggf%)ﬂ setattr () o GE R Y B 1 1 M6 o 1) 2 4 B B R A B, 1T 2 7 0 )
getattr () KEIGE.

awaitable (W[ Z:5591F)
— B W] PAFE await SR H 914 B 0T AE— B coroutine ({8 ), 82— A _await_ ()
method ¥4, 752 ([E PEP 492,

BDFL
Benevolent Dictator For Life (#& & {"2&### ), Y4 Guido van Rossum, Python ffI3E% .

binary file (" ifEfIRESR)
— I BE[ENE RN 55 A byres-like objects (ERLTCHLERYINE) 1 file object (REFPIF) . —MENAHRMH T
;ﬁi I)]\:i%ﬁﬂﬁit ( 'rb', 'wb' ﬁ 'rb+! ) F';ﬁ[ﬁ’{l?f%%\ sys.stdin.buffer, sys.stdout.buffer,
PAM io.BytesIO fll gzip.GzipFile B,

s Eex file (CFAERE), B WREERIHEA str WIHREED 1.

borrowed reference ({2 )
7 Python ) C API 1, f& & B2 —E M 2 R, Hh iz EUSEAEE R
W, IR B, g E)— 2R i& 1945 (dangling pointer). 4N, — K33 BIIL (garbage
collection) T ARG B39 {41y et — MWl strong reference ([E12H8), Ti$ sz {4-85(E,

$borrowed reference WENY py_INCREF () DANSE 5 b (in-place) @ [El[Elstrong reference 24k i 3 %
W, BRAE YA BETE R AR — K S 2 I 2 miti 8 (El. py_Newref () bR W] A 27—

Hstrong reference.

bytes-like object (FEfycalH ¥tk)
— 1 3 $% bufferobjects H.BEEINE Y C-contiguous IR W4, BHAIEHTA N bytes. bytearray Hl
array.array Y, PAKGFZ % R memoryview Y44 BIALTCAH AR P FRT FA BEHE 36 67 BT
A ELE A . TR IR RS socket (FHEE) BEIE.

AUGER TR AR AT . EWISCRE R R L R AR s AT AL R .
] SRR I A )4 bytearray, PAR bytearray i memoryview, HAMAYESE 2 A
B REAEAEA T Y (THEFIRBIACH AR ]) s BLEYFEEE bytes, PAS bytes P

memoryview,

bytecode ({iJC&HE)
Python 1) J5L 4G 8% € 9k 4 s S LT AL, & /2 Python FEHE CPython Bt h iR . #% M0
LA G AAE cove FERH, DATHEE " WREAT i) — A R B s ol (W] DAAS F A B 15
TS REN CAME) . S [ M35 (intermediate language) | $E[F) 28474 — 1l virtual machine
([EHgetgas) I, szEUREMes & T EL AR 17 O AL A B MR 15 (machine code), TYFE M2,
JCAL G PR G 2 e AN [A] Y Python [FUSEME RS > FEAERY, AN BELE AR AR AR Y Python 2 [ fR4F

(L TCALAG I8 251 F AT DATE dis BEALIY [ER SO 4R 3]

callable (wfW:nL#{t:)
— 1 callable J& 1] DAREIEIY A, RN IEa] BE DA R A A — 45 13 (5 Rargument ) :

[callable(argumentl, argument2, argumentN)

—Al function BLHIEAR K method FR 42 callable, —{HA EAE __call_ () ¥R class 22 B il o 2
callable,

callback ([a]If)
VIS | S I ) — 18 B A 2X (subroutine) e, @ E A 2 LA R T B LA 7

class (J(E])
— W P A A e IR . Class 11922 83 % @ {2 & method [ E 3%, 82 method 1] DA
TE class 1 EBIl_F T8
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class variable (Ki[E/5#%)
—fBIA7E class R EFE, HIERZ HAETE class JEIK (GBI ZAE class [EFIH) BB 58,

closure variable (PH{e%4})
HEANAE T b e 8 FLAE S AR 1F R 32 IR B o & 3, RS20 runtime 7843k (B2 6y 44 25 T AT o
T PAHFH nonlocal BHSET-RMEE FASCFEE ALFE, S8 W0 R 18 55 s B s s B e SR BT

BIAE T A TG Y inner BENH, x M print Afjg A w2 #, (AA < 2H Q% H:

s R

def outer () :
x =0

def inner():
nonlocal x
x += 1
print (x)

return inner
. J

74 codeobject . co_treevars Bk ([EFARAIL, (HE /A EPHOEBINAR, ARSI
A2 E R ), EHUNE ISR O MRy, AR B g i Sl A B & & S

complex number ([E14%})
— AR AR E ARSI, eI Mol el 3R B g ERS 2 . [Eldot 2
[EEEAT (-1 AP AR ) RO BESAT, BLREOE e s P E] 1, #E TREER g5 [E] 5. Python
T EEE SR, ERARENREARIOREE; ERBE AR 5 e, flan3+15,
FrEHE math WIAHE)Y) T HARR0h A N EE, S50 cmatn A4, (B0 6 A A2 — R 3 o Pk ) 2
BIife. WRRE B E MR, IRERFREfEE R0 DAL 4 b Z i e

context (#1%)
This term has different meanings depending on where and how it is used. Some common meanings:

» The temporary state or environment established by a context manager via a with statement.

» The collection of keyvalue bindings associated with a particular contextvars.Context object and
accessed via ContextVar objects. Also see context variable.

o —{ffl contextvars.Context Y. HE5E%Elcurrent context,

context management protocol ({EEIEPE)
Hi with BERFTIEINE  enter () Fl_exit_ () F¥k. 7inaE PEP 343,

context manager ({EEPIZS)
An object which implements the context management protocol and controls the environment seen in a with
statement. See PEP 343.

context variable (J{5BE%s))
A variable whose value depends on which context is the current context. Values are accessed via
contextvars.ContextVar objects. Context variables are primarily used to isolate state between concur-
rent asynchronous tasks.

contiguous (JH&AY)
N — (G218 5 &2 C-contiguous BY /& Fortran contiguous, ' &) Hipk i E 2SN . B4 (zero-
dimensional) /) 4% 1if [# &R 52 C A Fortran contiguous . 7E—#E (one-dimensional) 841 /| 4438 H W /EAF RE
TR RS O A AR HDHES ), RS PR I IAIE R . #F 2 4ERY (multidimensional) C-contiguous [i
Fi, FEEr SRR AL ) P [E S AR I H R, fefk — RS A9kl #R1fiT, 7E Fortran contiguous
Mg, SR G k.

coroutine (FL)
i 2 FIREX (subroutine) fit)— 7 S (EIEE SR 2. IR X2 70 10 Rl ] 20 0k e A LB 7 — fHRT B
EEWGE H . W EE AT DATE R 2 AN A (R I T B AL B AN . B MAEEIPA asyne def BRIAA B
BiE, B3 f%- F| PEP 492,

coroutine function ([FLe)
— 1l [F] H coroutine (HFE) WFRIRR . —(HIHFERREELA asyne def PR e s, EnfEaw
{‘g’,\ await., async for %I:I async with Eﬁ%%?o E%Eﬁﬁ%?ﬂﬂ PEP 492 %I)\D
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CPython
Python F2 55 = IAEHE B /E (canonical implementation), #%§7i7E python.org [, [CPython | & #F
RETEL BRI, DAL I B AR B B S B/, 19140 Jython B TronPython,

current context
The context (contextvars.Context object) that is currently used by ContextVar objects to access (get
or set) the values of context variables. Each thread has its own current context. Frameworks for executing
asynchronous tasks (see asyncio) associate each task with a context which becomes the current context
whenever the task starts or resumes execution.

cyclic isolate
A subgroup of one or more objects that reference each other in a reference cycle, but are not referenced by
objects outside the group. The goal of the cyclic garbage collector is to identify these groups and break the
reference cycles so that the memory can be reclaimed.

decorator (ZR:fiigy)
—ER, BRI g, BTG ewrapper 35, WO HE)—1E k211 8(E) (function
transformation)., ZEAf#SH T FREIF] & classmethod () fll staticmethod () »

Fetiian ik HUZRRRRE . DA W ek E SRR IR 2 AR

def f (arg):

f = staticmethod (f)

@staticmethod
def f (arg):

L J

Class WLAFAERH A MMES:, (EAEIREIICAR . BN BEMZ I EZEA, w2 ERUE M class
SE SR S

descriptor (}iiR7%)
ATEFR T _get_ (. _set_ () B __delete_ () method [¥f. 1 class & P& —fHH
WERE, BRI AT TE G e AT R R i . R, (T o b AU s SR 0
K¢, e a i class FHLPE R A FRE] b (90, HAE b 2 AHHAR, JIA S BRI A #S method
G SRR PR 2 IR AR Python (RS, HWEICMEFFZYIaeM R, SLYmkE
FER 2. method. J&VE (property). class method. [FJAE method, DA K ¥ super class (ACHHE]) UM,

B IR 2 method (¥ SEZ &, #52(E descriptors sl iR 2 i1 467 .

dictionary (5zilL)
—{| BH i [#41 (associative array), H TR A8 € g BB, ST URAE(THF A __hash_ () Fl
__eq__ () method ¥4+, 7 Perl Hili FEEIHEE] (hash).

dictionary comprehension (‘ML 4 )
— MBI AR T EMR A i AR R e 2R, B BRI SR DA — i 2 L ]
results = {n: n ** 2 for n in range(lO)}@’éE*ﬁ]?J,ﬁi, ﬁ@@Téﬁn%@&@U@n bl
2, #52I[E] comprehensions

dictionary view (“HLiGH)
# dict.keys (). dict.values() M dict.items () FMHAYAPMEF iigH . ©MELE TS
SR IEH B AR, BRI E I B, il G s s B 25 B E S A E)
sERny list (EB%1)), ZEM list (dictview) . E2[F dict-views,

docstring ([EIW]zit)
—fBTE class. eREBAL Y, MRV —EER R BN T H SR . MEAR EAEE T IR G 20
(B e, [RHATIE class, MAXSBHLY doc_ BPEH. diENF TS
WER (introspection) SV, PRI E &4 14 ) (R HH SO AE BB R 1

duck-typing (4} %4(F))
— AR EAS , BN A — R R R E e e R B IR R s BUMT R Z 152,
method B} J& 1 & B AL P Y s T . (TR B B ARG — B i o sty —ERs T+, A0
el BT, ) WHEEEA IR E R, o2 8 (polymorphic
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substitution) HEHEHEE A BTG . 16 THUEI R A type () BF isinstance () BEATHIR. (HA2HE
W, TeTRIEIR DA 44 2 38 & 28 [E) (abstract base class) RIS . ) IR, B €E hasattr ()
L, SR EAFP FECEERT R -

dunder (##)¢E])
—IEIE A5, A3 [#)IK[E (double underscore) |, ki ® 4+ 7k 7 A WEM A . BT, __init
1 T U dunder init”

EAFP
Easier to ask for forgiveness than permission. (>R EXHFERF W ER S ) BMEE R Python 4l
JEAR B S AR R S8 BB R I A, (B ek AR e A IR T 8 91 b o 3 Ao () L 1 JaAs
HAFORAFAERTZ ) try Al except BRIA . REBAMELEF 2 HAWRET (140 C) % ALBYL JaksTE
LT

evaluate function (R{E )
A function that can be called to evaluate a lazily evaluated attribute of an object, such as the value of type
aliases created with the type statement.

expression (i)
— B ARG ERR Y wE . [EWEEE], — M Ctd 0. 2. B, SR TRt
Iy & e B T R, 19 LT AR e Il — (. Eﬁiﬁgﬁﬁﬂnn FAEME, FHEFA K
Python 35 & 1S AR @A . I AMT —siatement (BAZ) AREMAMEER R, Bl white, BX
{H (assignment) 2 BA, A ZER .

extension module (¥ 7 FigH)
—fH DA C 8 C++ S B HUA4L, B Python [¥) C API ZRERAZ.C> S fifi F E ARG A T HLEY

f-string (f G7H8)

f-strings (f =)
PA £ 55 F [EIRI8R ) 75 SO E # R E) [f 5 ], Rt F B R 4% . 7w 2[E PEP
498,

file object (K§%¥1t:)
— {3 ) i 222 i (file-oriented) API (4l read () B{ write () 4% method) MEERVEIRIE &K
I o HRAEAE R )y 2, Eﬁﬁl%ﬁ%ﬁﬁﬁzﬁﬁ%ﬁ?i FABBTRL Y fi A7 2 BOE T
(A /i SR ERR . socket (7i8) . AFTE (pipe) %) MOFFHL. HHEWIF
W REE) 48 4% £ 1 (file-like object) BY % i3, (stream).,

B L, A=EMEEEYM: RGN =854 2. BN =858 S MUF48 5. BMMINELE io
WA P WE SR . BSTAR B A UE 7 VA B open () BRZ.

file-like object (Jik§RW1E)
file object (REZEWIE) A FEF .

filesystem encoding and error handler (28 2 45 &l FIEE 0 i P PR )
Pyt/fllzon JIe (8 ) — T A S S SR PR pR 5, ARG 2K F VRS R AL TCAL,  DASGH Unicode #5ifl
PR

R 5 2 5 S A L ZEL R BE R BT RIS P /NI 128 I TG4 . W SRAE R R S s e g it b A, |1
API {0 & 5| % UnicodeError,

sys.getfilesystemencoding() %l] sys.getfilesystemencodeerrors () @Kﬂ}ﬂﬁ&@ﬁ%ﬁ%

F 5 A A A SR i PR X

filesystem encoding and error handler (T% %R 4 G A B 3R i T R ) €5 /£ Python () B Ky
Hﬂ PyConfig_Read() @Kﬁ@ﬁﬂﬁ HH/ . filesystem_encoding, U\& PyConfig E]’J E}CE

filesystem_errors,
et 2Fllocale encoding ([F I 4WHE) «

finder (Si57%)
—E P, e ERENEAEY, import (A K loader (BALR) -

A WTERAR AR RS . LIRS F AR (meta path finder) il sys.meta_path, [Mj¥4i&78 B F4k %
(path entry finder) € ffi[f] sys.path_hooks.

pillngeE
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#% 2 [F) finders-and-loaders 1 importlib DA T fE 8 £ ANt .

floor division (i) FHUR[RTE)
1) A 1 2 25 B S P ) BBk . 1) NIRRT T2 /. pildn, SRS 11 /4
Rt R E 2, B float (FFRiM) FFRIAPTIEIMN) 2.75 AR @ER, 10 // 4 KEREZ
-3, WER -2.75 B F @M%, 721 PEP 238,

free threading (|1 hiT4%)
[E—FEATAERIRL, S W74 T DALE R — B 3% 4% R AT Python (oCALMG. JEELA 3 A 3F 5
SRS, YA A TA AT Python (1 7C41A5. #52[E PEP 703,

free variable (|9 HH%24%)
Formally, as defined in the language execution model, a free variable is any variable used in a namespace

which is not a local variable in that namespace. See closure variable for an example. Pragmatically, due to the
name of the codeobject.co_freevars attribute, the term is also sometimes used as a synonym for closure
variable.

function (pfX)
— R BAZ, B REE R Y S et ] DA R R B 7| S, S s | ] i
R R XA T SE2Eparameter (28). method (J5¥%), PAK function .

function annotation (pfxXEIRE)
PR 2k B EAE I — {8 annotation ([E1f#).
R VIR R Fe s LA, SRR FO 8 A Loe 5180, DA toc
B

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

bR S E R REATE function FEEiA REANERE .
i 2 Evariable annotation Fl PEP 484, %A BN REMHIE. BRERGBEEETE, Bzl

annotations-howto,

future
future %JZE:EE from _ future__ import <feature>, j’g‘%%ﬁ%%&{ﬁ}ﬂ%ﬁ%i’{ Python EEKE]{]%§’
A A R BEEHE R REA R 38, AR B Al Rist. M future BUHNAFEE)T feamure (3
fie) ATREAYIME .. 738 import MASLAH 38 A BORE, IR VT AE 5L (RHT 4 2 BB 2 o] IR 1 YRR Rr 4 2
WEEE T, BRI g (SO 48) mEmER 6

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

garbage collection (b7l )
RO AN PO R, ORI B R, Python AT B3R I, 2 i it 2 Mt B (reference
counting), DA A — 1 & [E) A% I A1 v B 22 BB A6 2R (reference cycle) 1)1 B8 b7 4k [0l e % (cyclic garbage
collector) HC5e . SLIR MR AT AGE ] go MR 38 HAEA 745

generator ([E14:5%)
— (A& [l generator iterator (EVEZREIRER) R, BHEERG -MEFKEX, HERRKEE
WET vield HEHRX, GEEAE RN, SLnT AR for [EIRE, SJ2PA next 0 W, HRig
FIL A — R .

1B ATHEE A s —HE A gk, (AR, e R FonEl A BERE., B—HE
MR BAENSE, AR e s, DAl ER.

generator iterator ([FJA4:25[FE1R2S)
— i thgenerator ([E)A:%%) BRI BT
B yield S E R, ERCAATIRAE (050 e s S B i oy Bdt) . HEA %
ER2 IS, & I n sty A AT (BRSO v I ) ARl o 5 B A 1) R A AR TAD )
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generator expression ([E]Z}:#$i#%7)
— g B ER S 0E X BERERS MIEFEERSR, B M for T4, % FAER
TEE s, SR AR i A AL A ErE o1 E bR A 2 (A -

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

generic function (7Z%IpX)
1 £ 2 M R AR B BRI X, % o XSS [ 1) R (BB VE R () (Y S . P o] 3 % (0 O A
1, 2R R A (dispatch algorithm) AEE)E o

552 Flsingle dispatch (B—3HE) #sEEMH. functools.singledispatch () #Effi#sfl PEP
443,

generic type (7Z7UI(E])
—{ RE[E 4 2 81k (parameterized) fl)rype (FUE]); W2 el %2 1ist Ml dict. B
FA R [El32 = FilE) 2

g2 AE 4 %E. PEP 483, PEP 484, PEP 585 fll typing Fi4.

GIL
#52(Flglobal interpreter lock (430 B 2E8548H) .

global interpreter lock (4B{ A 8H)
CPython B T ROMER], T DARECR B3 H8 U — I8BT4 BEBLAT Python [byrecode ({2 yC#
5) . FHAEY AR (EHERENERIE, @ aict) HEjHLEGESTFH (concurrent access)
W fE R, A% T DAfE ft CPython F)BE/E. 8w Bl LA, @M B a8 H AL KB 2 AT 4%
(multi-threaded), {HAR(E /2 S Ein 2 JE BEAS AR 28 RE[EHR (LA — KB40 P41 (parallelism).,

SR, A5 Le PR M4, M A a2 58 =y, Bk s e LA R A ol A (B S 145 4
(computationally intensive) [R{EREF, W DA GIL. H4b, FE#AT /O Ff, GIL 442 Eryiffig.

# Python 3.13 BAAAFT DA A ——disable-gil ¥ B R4S GIL. i f IUSR I AT, Python /%, A
A -x gil=0 ACHATRERA, B s PYTHON_GIL=0 JRESF B A TRE A . DLThRE ] DA
T AT A AR e, [EME 240 CPU (b (i S8 A L) . A BE L 5E40 a3,
=2 [F] PEP 703,

In prior versions of Python’s C API, a function might declare that it requires the GIL to be held in order to use
it. This refers to having an attached thread state.

hash-based pyc (JfEI42HER) pyc)
— i L TCALM (bytecode) BT 77, Bl FH AR (EVEL I A 2 6 B I it 8 (A Bic PR A W I ], e s oA
Wbk, w52 (F) pyc-invalidation.

hashable (W] 3i[EI))
W — AR ENE , 3% HAE S E RS (BFF%—MM _hash__ () method), H.
Al EHARY A (BEFE—M _eq_ () method), HPEEHE—M-THE . SR
[EVFH A 28 AT AEE 2, e M ZE e AH TR 1 AR EVE .

AHEENL: (hashability) (f—f@4 {F 0] JI/F dictionary (F78tt) MYSEA set (4£65) HRA, WEELE
FHE R R A 1 A

KZ Wiy Python RNl SAEIE Y (HA0 @ T AEE s W ZRAR (BIAN list 5 dictionary) [EVRJZ; TR
AR S (B0 tuple (JUAL) Al frozenset) , MUAHE MR 2T TR, EMA S A 205k
By EP 25 B class WEEH], WS LEY M ara B E T AR Y . & e HAH U
AR (RAFEMEACIE), meMrEERRATA 3 BEMY iao .

IDLE
Python [7] Integrated Development and Learning Environment (#% £ B %8 BLEL B FHES ), idle 2 —{f A
(AR I LR AR BT, BRI Python AYEEMESEA TIROA — 2 g It .

immortal ()%)
B (Immortal objects) 2 PEP 683 5| A i) CPython EAF4NH

MR — PR, B 2 S SOKEAN GBI, IR B A T IR B R AN S Rl
BN, True Fl None ¥£ CPython F 2 ANJKIH .
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Immortal objects can be identified via sys._is_immortal (), or via PyUnstable_ IsImmortal () in the
C APL

immutable (Afsw[&291))
—fEEA B AR AT aREEE. PR wple (Joi) o BB R A REDINOEY) .
SR A [ A (b ZE R AT, RS, — R . MR B e e EME A by, P
B, 40 dictionary (“FHL) o) —fE G .

import path (5] A%7%)
— R (Bisc4238 B ) M3, TARE Bl 24E import B4R, Er@ipath based finder (RLJAEE
RiEtga) AR E . AF import [, A7 B Y FE T L KH sys.path, HERFEN
(subpackage) T 5, ‘EMATAERKH XEMH __path_ JE .

importing (5| A)
— R . — A ) Python R W] DAZE M ML AE , 9% 05— B4 % Python B AGMEH .

importer (5| AZ%)
—H REES SR ABA I R finder (FA58%) WRloader (FARR) PF.

interactive (77 Bji1y)
Python 5 — i HL By U 34 ﬁi‘%ﬂ?%\ﬁf%EE%%%E@%%?%?@AW%ﬁ*ﬂLﬁT SRIRATE
MEHAER EMER. HEEE) python, AFFEALMGE (7] BEFE 1R BN 52k b R4
B). Sl a A A e ER R E e help(X)) W 2 1 B A
g Rz oK.

interpreted (P2)
Python J&— R EFERE T , MA SRS, AiE 4 nTREAT Lerihl, HEG (L ICALES (bytecode)
%%%%E’JT%T T8 R R IARE R ] DUE B GE ST, MR TR I b S ) — AT, R T
T Hinh s B L EE S A B e/ BB, ANl e M e Re el s TS . S
% [Flinteractive (HEIH) .

interpreter shutdown (P 7$EIH)
i Python E{i#R 9k ZUKBHPANE , B o A— BRIy B, FE M e B i A s EC e & IR, 71
ﬁﬂﬂ‘%@%ﬂ%@ B ERAE . B 2 I35 3R =0k % (garbage collector) . & REEEE(f 1H # B
SE R fEAERR X (destructor) B555 | HI ) M (weakref callback), [ER4TH: i XA . 7 BH PR BE ELpE
%ﬁ?gﬁ%ﬁ;@ﬁﬂ%@%% . WIEE kA IR T REA A TER T (8 BRI B2 o X Bk A
Ep e 1),

HAGH AN FZER, 2 _main_ BHHEBUERGEITHEAR CARATE M.

iterable (n[[EfCH1t)
— e R E)— ok el P B . ATER PR B RS A 1 PN BE) (82 1ist, str
il euple) RDRRARRAIE, (R aice, fi5 400, DUBIROTERIOIER class D11, SLEER
class 4 B fsequence (FFH) sEER __iter () Bif& _ getitem__ () method, EZ%#FTJEXET.{JC
Wit

AIESC AT R for [EIREIFIFF 2 HAL TR 2P S (zip O« map ()..). & —fEAERY)
RS | g R A E# R iter O B, EEERZY LR E—MESCE. Etl4ﬁ%§l_ﬂﬂﬁ"§+%~
AEIEAT— (one pass) FE . M FAEMCEFRE, WHA—EEIFN iter () S AFTEIEIE.
for PFRIRZ 6 [ B HUEWREFE L, B — R ARt 4 s, R ZEE B A %
EIftsgs. HagzBierator ([EWC2Y). sequence (JF5) Flgenerator ([EV4%).

iterator ([E{C%%)
—EFRER T LE. EEHIEYEREEAY _ next_ () method (B2 K T 18 08 45 [ 78 o 24
next ()) GKFEIEERNAH AT H. EAHA G, Hl@5]% stopIteration B4k, Bt
B, ZECSY e E, TS E _ next_ () method [yiE—IEN, # H € FH k5|5
StopIteration. [EMUHHAEA M __iter_ () method, B €rmEHEUCEMIEAS, A DAGEHEE]
RAS A T EM 1, ELT DA A K 22 o B H A T [E o 035 . — (MR Bl 4h, 28
2 [EMC (multiple iteration passes) [IFER M. — Y1 (812 List) FERFRMKEE RS
iter () BENEAE for [FIE P TRE, #eEA —MEmERLE. FAERSERILE (£
ﬁ%ﬁﬁ%‘%ﬁ@[ﬂﬁﬁﬁﬁ*ﬁﬁ TR . A e SR E R, AR A —
] 25 A 25 o

£ typeiter SCH R DAFRE B 2 .
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CPython [El R @ i 4t — i @b [ERARAESR _icer_ O ) BMEBE. AL, free-
threading ( H f#1474%) CPython AR EIR G RIEII AT 42

key function (HpHX)
i R U7 R 5 (collation function) Jg&—{f H]FFRY (callable) pRxC, & & [ml{#—{E FI A HESF (sorting)
ﬂ,’_‘qﬁ}? (ordering) E’Jﬁo Wﬂﬁﬂ, locale.strxfrm() %&Hﬂ%é’iﬁﬁl Tﬁ@@ﬁ%féﬂﬁ?‘fﬁ%%ﬁ?
#E

Python i #F 2 T H., #R4#E 32 DAGHE bR XA il oo R @ 17 sl Ly oy X BEMAEHE min 0 .
max (). sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest ()
Hl itertools.groupby () »

A& E A AR . — Rk, BT, str.lower () method W] PAVEEIA 23 K /INES HEFE i) 8 R
Ko WH, AR WAT AR 1amoda B X PER, B lambda r: (£ (0], r[2]). I,

operator.attrgetter (). operator.itemgetter () ﬂ] operator.methodcaller () Eﬁl%@

B 3 (constructor) . BRI AR 7 AN F S ek X #8681, S5 S EAnfTHESY -

keyword argument ( [Z 8525 4)
2 (Elargument (5]3%).

lambda
i B —expression (GBS ) FrAL AR — {1 B 4 /7 [E)pE X (inline function), 3% bR =k RF ML iy SR A .
#£37 lambda R EEVE 2 lambda [parameters]: expression

LBYL
Look before you leap. (=& T, ) i1 45 EA& @ 7E AT s 402 1, BA e 0 S B
. EEERELEAFP OB, HEMF G2 Oa L it BASWAAAE.
fE— M Z A TR, LBYL aUATE [=8] Ml [#&47] Z M5 A T #EWELE (race condition)
P EBE. BITPATFREXAS if key in mapping: return mappinglkeyl, AT —EFATEELET
2 BEAEE R Z AT, 1€ mapping TRERR T key, RNz E =5k € L%, 8 18 8 AT DA 88 (lock) Bk
il ] EAFP gfi =X AR E

lexical analyzer (GH7E5Hras)
tokenizer FIEX 4G w52 [Foken.

list (#351)
— 1 Python [EV@ (#sequence  (J751) . [ERE B4 T2 list, ©HEHRURIHALRE 5 g — 17 51
(array) MG —{HGEEEERS (linked list), [REWFROTER IR I EE L2 O(1),

list comprehension ( H B 45 & 355
— T AR B 75 i A TR E R A O R, (S R BN SR DA Nist [l Al 22 )5V . resule =
['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] G4 —MFH list, Hi M
7 0 %) 255 Hi[EH(E), Fra e TS0 35 (0x.). if FAEEEMER . WA E, B range (256)
H T TCR AR G PR

loader (EARY)
~1EI§E$SU\1§%§HE@%1¢Q EL[Z\ZE;’E%E exec_module () ﬂ] create_module () ﬁ%%ﬁ"f’ﬁ Loader
. BAGEE ZYifinder (FAHAE) M. HE2AHHESE:

o finders-and-loaders
e importlib.abc.Loader

« PEP 302

locale encoding ([ I8 275 )
1F Unix I, ‘B2 LC_CTYPE Wiz EM4miG. © A DA locale.setlocale (locale.LC_CTYPE,
new_locale) K%ﬁﬁfo

7F Windows [, ‘&2 ANSI 5 E (code page, f5ilfll "cp1252"),
{E Android 1 VxWorks I, Python i ] "ut £-8" {E[FI @4 .
locale.getencoding () ﬂ%ﬂﬂmﬁﬂﬁ%lﬁiﬁ%ﬁﬁ%o

WA filesystem encoding and error handler
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magic method (T J71:)
special method (FpEI7H:) m—E3EER R i .

mapping (%)
—EAEHY, RN AR, HAEEAE abstract base classes (fll g HIEEIE) v,
collections.abc.Mapping By collections.abc.MutableMapping Eﬁ"é‘fﬁﬂ/\] method, ﬁ'ﬁﬁﬂ@{lﬁ
dict., collections.defaultdict. collections.OrderedDict %H collections.Counter,

meta path finder (JCIXRFRY)
—FELEH 3 sys.meta_path MM A E K finder (FAREY) o TCEEARFAGIR ELIL 128 B F48 % (path
entry finder) FBIHZAN [

B R TC B AR AR 25 B VEIY method, 552 [F) importlib.abc.MetaPathFinder,

metaclass (JtHE])
—7 class [y class. Class &8 FE & 2 . —1 class 44 ff. —1{# class dictionary (FF#t) , DA —1H
base class (JJEHHE]) (1513, Metaclass B35 #3705 —ff5 8, [ 5% class, K2 Y 8 )
FEAEE S G R MTERLAY EC/E . Python (ORE)Z JEAE A & BEEIEE T H #THY metaclass. Ko il
HEREFEN TR, HREFER, metaclass i DARALEIR BB ME £, BMESH T
EB AR S TaE Atk JBEW RS . BVER B (singleton), DAJKHF 2 HABMATHS

% %] ATE metaclasses 25 i Pk 5] .

method (J57%:)
— A class ABSEIREE 1. W15 method EEVH: class B i — 18 8 MEBIE Y, WIS I 615
sz B RE S —Wargument (5180 (W51 8o HHARE se1t) . #H2E funcion (FF3X)
Flinested scope (HIRAEIEL)

method resolution order ( J5 7 M7 IE)T)
T3 VSR 7 2 e A R A S A, base class (JEEMHE]) B8 FIEF . B Python H
2.3 JRE AR T s R, 55 2(E) python_2.3_mro,

module (Kil)
— {5 T Python R MEAY AL 4k BEL(7 (organizational unit) A1 BIAA @M sH, EASIEE
() Python ¥4 . #4028 Himporting [F)iFE , #{#H A % Python,
WaksFElpackage (B44).

module spec (BigHHI#%)
—{H 4 25, EAE B RNEAARAH R import #H B & . B 42 importlib.machinery.ModuleSpec
{0 B

7 5 2 [F) module-specs .

MRO
st 2 [Flmethod resolution order (J5fEANTNET ) o

mutable (]%&Hy1})
AJ ST AR A, (BRI i 0 o BaEgEimmutable (TP .

named tuple ([ft#Ic41)
it Tnamed tuple (Pf457c4L) ) /2451 tuple AR IGATATRESY class, H BT 25 (indexable) It
F A DA B4 AR . 15 SRR, class 0 R] PAELA HoA R 4

A L[F) 2 [F) 2 named tuple, fFEH time.localtime () fll os.stat () EMEAE. B—REF T2

sys.float_info:

>>> sys.float_info[1] # L& B FE

1024

>>> sys.float_info.max_exp # DAL 2 A7 B
1024

>>> isinstance(sys.float_info, tuple) # ‘?EJ 7]1\ tuple ﬂ
True

A named tuple 2 EZEHE (40 EF1) . B3, —{f named tuple 8 7] DAFE—1F IEHLAY class 58 82K
HAr, HER% class 24K H tuple, HEFE T AN (named field) B W] . 355517 class 7] AT T4
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B, [ PAMEK H typing.NamedTuple XA, 0] A A T kR =X (factory function) collections.
namedtuple () AL, HE AW T —LLZHIMY method, 5 24% method H] RE & 7F T 55 ok [E)
) named tuple H1, LI FIHY

namespace (fr&2sial)

SRR TT o e 25 DA dictionary (3 B, A Wiy . A3 K EVE ) a4 25
ﬁﬁf%{ﬁFﬁP (7£ method ) LA 5 HﬂtE’J‘Ff% ST i S [RIFE H B 1k 24 188, ARSI BEARLAL .
B, P builtins.open Hil os.open () s EAMM 44 23 BRI S . v 44 23 ) dos b W
F@iﬁlﬁﬁ%%ﬁﬁl*ﬁ?ﬂﬁ%@*ﬁl@ﬁ, 5{51“@7%@&79@%& WJﬂD f%'clj random.seed () HY
itertools.islice() ‘ﬁﬁ@ﬂﬂ%\%ﬂ?, ﬁ%@iﬁﬁj\%ﬂﬂ random Ml itertools 7{‘;‘{?ﬂ7{£§{/ﬁg

namespace package (ﬁﬁ%%ﬁﬂ’ﬁfﬁ)
—fHpackage (EfF), B HREIEETE{T (subpackage) [f—{H 7 A . fivss 25 £ T REEVH EE Y
FORYE, T H AR RE] lg1F'371%!x59@1<gularlmckagc (IE#EMR), HEeMBPES __init_ .py
B

i 44 25 [ 1 70 W SO T S 2 B B — B SE R B F. BRI 8h, B M regular
package.

HL Y, #52[E PEP 420 Fl reference-namespace-package .
Witz Flmodule (F54H) .

nested scope (HLHR1MIR)
REFI2 IR 41ME 2 2% (enclosing definition) FFAYSE#LRE F7 . BRBIRIE], — M R =X AR 2 78 55— R =X
e, AT ERESEINE R PR s. e, EREEEET, SURMER SR R2
TR R . W SRR e A EVE VR I U R A . TR, s SR A A A 4
S EIUNE A . nonlocal KEEHIMNEVEHBIETE A

new-style class (#r=\JH(E])
—HEX, CRIEBAEIAN class P14 I A1) class JE#& . FEH I Python fiuA i, HUATH7
class 7 REfiT F| Python BT . ZAkIITIRE, 552 __slots__. Hliil#¥ (descriptor). J& 4 (property).
__getattribute_ (). class method (JHEIJ ) F static method ([EJRE 73).

object (1)
HARE (BUESE) KeiERMFTE (method) MATMIEER. EHRATMnew-style class (FraH
[F]) fyf# base class (FRHEE),

optimized scope (I {EALfE)IIR)
A scope where target local variable names are reliably known to the compiler when the code is compiled,
allowing optimization of read and write access to these names. The local namespaces for functions, generators,
coroutines, comprehensions, and generator expressions are optimized in this fashion. Note: most interpreter
optimizations are applied to all scopes, only those relying on a known set of local and nonlocal variable names
are restricted to optimized scopes.

package (£if})
—{[] Python [{jmodule (F541), & A PALE T4 (submodule) B 2 IEFIF) £/ (subpackage)., I
W e, EERA __path_ B Python B .

Syt & Eregular package (IEMIENE) Fnamespace package (fir S MEE) .

parameter (Z8)
Tr function (PRZ) B{ method & 3% F 1Y — 1M v 4% B 8% (named entity), T $500% KR BEEIE 20—
fargument (5|#f), SKAEFLLIFE N FRZM5 18, HA AR K2 e

« positional-or-keyword ({7 ELskBISET) 5B — 8T PAd 142 5 R AREI M 42 5 7] S g i
5%, ERES B, T?JﬁDU\FE’Jfoo%ﬂbar

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

« positional-only ({EFROZE) : H5H—MH L RE4L BEOL EAR LA T | . e E S 2 8 £
WM /70, T LAMER TR E R RO B2 8, BIWUAT /Y posonlyl Hl posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... ]
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o keyword-only ({EFRBHSETF) : F5I0— 1 N AE AR S 3R ALy 5 | 8. e R =X 38 2 1) 3%
W A A— AT B R 5 B2 8 (var-positional parameter) B2 BAT + o0, LA DATEEAR T
ERIEREABET2H, BIWPA TR kw_onlyl K1 kw_only2:

[def func(arg, *, kw_onlyl, kw_only2): ... J

« var-positional ({EREHCEAAIE) : 48U —HRELMER A gR Bt i B 5 1 3 (TEC B2 2
UL ET M2 AN . BRSO EBEHS AT E I~ AGEFRR, Bl

args:

[def func (*args, **kwargs): ... }

o var-keyword ({ERBUEBIGET ) fEHOHRALNE S EE BT S 3 (FEC 282
E‘JE@E%%?%I%&Z%) o BHESHEERA LS EAWME E ML~ AE RN, Bilan L
B kwargs .

SYOTLASRIS | USRS T3, m] DAL ) 5 | R S TR

7wt S BV 58 F Wargumenr (51 80) W H . & B E S 5] #5002 82 MY 22[E). inspect.
Parameter class, function Z#ji, DA PEP 362,

path entry (J47655H)
FEimport path (5] ABEAE) FH—BALE, WMipath based finder (FEFMREHIZAEE) G2 EHAE
PR import (A

path entry finder (4750 H =423 )
¥ sys.path_hooks H1[H— & AT REIY {2 (callable) (& HI—1{@path entry hook) By [B{EL () —F& finder ,
B HITE AT PA—{l path entry g (iAo

B A B AR TE H A B /ERY method, %%@ importlib.abc.PathEntryFinder,

path entry hook (¥&#%3iH(E])
{£ sys.path_hooks FI3&H [ —{H A FF1Y 4 {4 (callable), 5B I8 ANa[ £ — B¢ 2 (Kpath entry H
A, H el E—_Epath entry finder (PEAEIEHZAGEE) .

path based finder (3£ P& FE=3Ki2Y )
TR TUTAAE 34 22 (meta path finder) 2 —, ‘BATE—{@import path Fr 8245541

path-like object (JHPRTEH1E)
—AFTREE R RS T FHEASYEAT DA — (B R BE AR str B bytes ¥, B2 —1H
BHAVE os.PathLike W EWIW M. BIBPENY os. fspath () BB, —{f L% os.PathLike FENIY
ﬁ:ﬂlx‘/ﬁ%}jﬁé str ﬁz bytes Tﬁ%%zﬁﬂﬁf§7 M os.fsdecode () M os.fsencode () ,ﬁljﬁ'ﬂﬁﬁ
TATEAR str X bytes 455, B PEP 519 5] A

PEP
Python Enhancement Proposal (Python ¥4[F#7%¢). PEP 22— ksHEIR] o, ‘& fElE) Python - FEHE
BEER, B2 AR Python ) — 1 BT D) e sl 5% T RE MU AR /7 FIBRR . PEP JERX BB UL BRI B AT AL
PAB R ST AR T S B

PEP (WAEFEH I, 2B MIEIE AR D AR AERSE . LI o BRF LB P R0 2 S8R, PAE A
Python [k aHEIRAYFEE], 35 2e e 32 . PEP /8 2L G fea L B g ks Re B i 3
Hh.

#H2([F PEP 1,

portion (J4))
A — H b i) — AR 28 (AT RE A7 AE — 18 zip ), 35 SUAR SR RE 3 — (8 i 44 25 P &1 (namespace
package) 5 T ERK, [ PEP 420 H1 ¢ 36

positional argument ({3 ¥ 5[4%)
sE & Flargument (5135) .

provisional API (%47 API)
WAt APL 248, 1EERME R =8 [ AR AH A (backwards compatibility) R, B HHER APL.
BESR LN, REe Mg B, M DER A ERMEE, HnRAZ%.0 R3S A SR
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B 0%, WAk e B mEA AR E Y (EEaEBERENm). B ENgsmbb4s
—— A APL W4 A2 Bl R 2B B AR BRI R e, A ek .

RIS A B 4T APL, [ {5 A B Tt @ i) [ AR E) 22 | — ST (o]l o 3 g s
{8k G ] GEFR (8 A AN 2 RO AR E) ) %6

T A A v R X 5 R P R BB A, T S S R R R I ] 2 B AT P R P Bl
#=2[F) PEP 411 T it 2 408 .

provisional package (¥11£:1k)
w52 [Flprovisional API (%47 API),

Python 3000
Pythonf-x FHARERE (RACARTAIER, HREES 3 BT R AE R AR K. ) Wrl A5
[Py3k].

Pythonic (Python JEK41))
—EARE B — B SCHS, B T Python 35 el IR MRS, AR08 HARE 5w RS
REVEREA MG, FI4n, Python i RAY—MEEE AL, 26H—M for BAK, B—MnEUCH M4
AT e TEIRE . Fr2 HAthsh S [EEA SRR A 208, Br AR SGE Python il A A IR5 €r i
— i BB T RS A

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

2T, PR IARER . 3HA4 Python Jalks :

for piece in food:
print (piece)

qualified name (P} #475%)
—1H TEMRARE ], BRI Y A A IR B R AL H 5 5619 class. B XK method [
%481, 1 PEP 3155 iy ESE. SR TEE R class TTH,  BRAE 44 S HC) (44 A A 7] -

>>> class C:
class D:
def meth (self) :
pass

>>> C._ _qualname

ICI

>>> C.D.__qualname_
'C.D'

>>> C.D.meth.__qgualname
'C.D.meth'

BTG RBERE, T2 RE & & (fully qualified name) 23R %A V) SE BB 4 PR BEAR , A 3EATA]
AL EM, Bl email .mime. text:

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

'email.mime.text'

reference count (= W514L)
R — WY 2 IR A S IEET TR R 2R, B SR ECE (deallocated), A
ey btd [ ke (immortal) | [EHEA RN ERCER 2 Metit, WHKGENSHRGEE. 21
FIGE H7E Python FExUHEHH B AR F], (HEERCPyhon BAER)— MBS ICE . FExUREEHARRT DARERY
getrefcount () PR [EIME—{R 47 140 2 B

AECPython v, 2 BRGNP ERE 2 sl e 2 R (e B 2 B, DA% B an iy 2. 5]
Python P AGAYSE 2, TE R UA Z M 7T BE & A T AN [ o

regular package (IF#1%1:)
—fE EFE package (), FII—MESE __init  .py HEEMWHIE.,
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A2 Elnamespace package (144 a5 &) o

REPL
[ read-eval-print [FI}& (read—eval-print loop) | fI4FE , = & %) X EH 24§ shell 195 —{HZ 5.

__slots__
e class [FIEAG— (B4, EHEMBUCESEOEENZSHE, PAKIERRE ) dictionary (L), 5K
Hi RO RS . MESARE R, (HE A B DOEMERL T, SR B3 A5 IR ok A — {11 e A5 e
(memory-critical) [ FI =X A e K2 B 5 G .

sequence (J341)
—A{Riterable (RIEWCHIEE), BB __getitem_ () special method (ki) , i HEEZRT| K
YRR ITTEAR, EEFET M __len_ () method 2K [a|E 7 FH KR . —LElE 5%
@Tﬁ list, str, tuple fll bytes, PV E, BESR dict WL/ _ getitem_ () Ffl _len_ (),
RE B EV3L (mapping) A2 74, HEHA K 2 M TR W hashable §, TN

% 2R HEE(E] (abstract base class) collections.abce.Sequence % | — 0 ¥ 1 S & 1/,
K’f%ﬂ:ﬁ/;\ __getitem__ () ﬂ] _len_ (), i%ij][]? count (), index (). __contains__ () ﬂ]
__reversed__ (). EEILIRFNEHRE], ATPAMEH register O PHARMEHIEIE. 2R F
ST RS, 5 R P A48 .

set comprehension (&4 HH)
— MBI, AR T ER Y ) & e, [E PSR AR set []
1%;0 results = {c for c¢ in 'abracadabra' if ¢ not in 'abc'}@@ﬁﬁﬁ]?$ set: {'r"',
'd'}. s 2(E comprehensions,

single dispatch (¥—H)E)
generic function (ZRLpRZ) MM, FEdl, FIENSRERENE 58 AE,

slice (YJ})
— P E, Bl — Bsequence (7)) M HE—EB4r. BT —BeY) i 5 YRR AT R
(subscript notation) [ ], & E4GH 2B, M2 MM E 9, Bl variable_name[1:3:5],
TERESE (P ARmERR, & s1ice Y14,

soft deprecated (iPEEI)
B EE A A APTACFA LA AR RS o, (e B RE A R B e & R 4. APL
& PASCAFRC EE G g, (HOAS Sl A i

BUEHE AR, #EEHEA TG AP R H, oA ares i
=2 PEP 387: #it:EH .

special method ($§5%k77:)
— @Y Python [ BN method, F A% F ARl T AR, BAninyk. &M method {4
T € 7E BIPEA 45 A4 WA FIIE([E]. Special method 7£ specialnames H1 4 ZE4H(EIRH .

et ofe e X
WEEME, A aEs, BMEIEEE # Python B RS EMR B0 81T, ES
FIETTREE V-6 . W 3R 400 R R sl A R 1T A BT AN ] o AH B SO P DAFE library-index
®wE,

i 2[E sys.stdlib_module_names PAMUIRITA T RE RO ok X BB AL A4 RIS 2K

statement (A=)
PR E —HEAH (suite, —FERAG [EIR]) FA—FB5. BT AE—{flexpression (FEH
X)), RS ARET (Bl i, while 5{ for) MILTELEREY —.

static type checker ([FIERIF/RAES)
R H Python FRAASE M HTIUSME TR, BREHRILEER, B TAEMMEE. HiEsEn
[E32 7= (type hints) DAJ typing FBidH .

stdlib (B X )
standard library WG5S .

strong reference ([F1Z)
£ Python [¥) C APL 1, [FIZHUZHWHNS I, W ERA %S MR g . B3
eI Py INCREF () HOEGEIZ R, [E:2 E K%M py_bDECREF () FEEIZ K.
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Py_NewRef () B3 A] Fl N ES, 3 EI2 . Ww, 7EE B2 BEEREZ b, WEEZ
[Elz 08 FEnY py pECREF () BRE, PAEHRER—H2 1.

Wt Flborrowed reference (fEFHZ ).

t-string (t =)
t-strings (tzH8)
PA € 5 T [ERT SR R SOl R E) o2, B R S SO I A 5

text encoding (3L 4i%)
Python 1)~ H J&— 1l Unicode % (i & (code point) #1741 (HiEFE U+0000 - U+10FFFF Z i) »
AT R, T S E R ST T A

ﬂ%-ﬂﬂ????ﬂﬂcﬁﬁ%ﬂ?ﬁm RRE) [#wAs ], T AE 0 TC 4T 51 850 By s - e R AR E) [ AR5
(decoding) J .

A ZTEA R ST I i ES (codecs), BEAMBHATRE [ 307 il .

text file (SCTRER)
—HREESE AT A st YFR)—1Mf file object (RERWIMF) . BH, CFAHBEE LRABAITH
111 1) 2R (byte-oriented datastream) [F)€r [ B jE Firext encoding (SCF4iAE) . SUFAEENBI T4 -
PASCFEREL (e B 'w) BEYHEZE. sys.stdin. sys.stdout VAN io.StringIo [HEH.,

it Elbinary file (HENAER), ER—HEEEFEBURE A8 1214 B 41 (bytes-like object) [AIRE
ZWit.

thread state
The information used by the CPyrhon runtime to run in an OS thread. For example, this includes the current
exception, if any, and the state of the bytecode interpreter.

Each thread state is bound to a single OS thread, but threads may have many thread states available. At most,
one of them may be attached at once.

An attached thread state is required to call most of Python’s C API, unless a function explicitly documents
otherwise. The bytecode interpreter only runs under an attached thread state.

Each thread state belongs to a single interpreter, but each interpreter may have many thread states, including
multiple for the same OS thread. Thread states from multiple interpreters may be bound to the same thread,
but only one can be atfached in that thread at any given moment.

See Thread State and the Global Interpreter Lock for more information.

token
JRAAHER /NI, B sV MR (WAEE tokenizer) [F4:. #fE. By, 7d. EE . EUTR9%
ZEHRLA token KR o

tokenize *ﬁ%ﬂﬁ%? Python E‘]%ﬂ‘{iﬁ}*ﬁ%‘%o token *ﬁ%ﬁ@g%’@ token iﬁﬂé@ﬁéﬁﬂo

triple-quoted string (= 5| 3EEIFEH)
=R S 5% () LG58 O) WMEELE R — 7R . MR e MEIEA SR ALE R 55| 58 5 5 i (T
HANEE, EERHZIER, MR EA . MR PAYE 78 405 R BEE] (unescaped)
RS SR8 S 195, i H e AN T 81 48 57 JC (continuation character) 5 i ABSZ AT, B E
7 4 25 (B =2 HR R A B A

type (%4[F])
— 1 Python {1 ZUEIE)E T B2 AHEHEL Y W B s — M 2E . — Yk 3E ]
PARIER) __class__ JBHRAFEL, BPA type (obj) K.

type alias (#[EIE4)
—HAER [, BRI E 4 — MR ERF (identifier) 5T .

HFE % # a2 ERE = (type hint) 184G . Bildn:

def remove_gray_shades (
colors: list([tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass
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FIPARIGERG, BEEAT AT

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

2 typing Ml PEP 484, 4 IWINRERYHEIA .

type hint (BI[EIHER)
—fannotation ([EIFE), ‘B —MEE. —H class J& 1ok — 0 o X il 22 8k nl E(E 0 T AED
FUEHE RS MY, A2 Python [EHIAY, EEMBEIE R [ & % (static type checkers) R
A1, [ElfEl# B IDE 5 iR X5 A # 4% (completion) FIEE 5 (refactoring).

AT, class BYEFI R, ORS Wdsis i) pAUERR R, AT A typing. get_type_hints ()
RAFHL

#2[F) typing I PEP 484, 4 WINRERHEA.

universal newlines (i JIE4A75270)
— T R % SCFE L (text stream) 195, Gt DA Brg A0 1E [E SR B E)— 1710 &5 8 Unix 17 1& 6
"\n', Windows % '\r\n' FI# ) Macintosh {4 '\r'. #H2[E PEP 278 fil PEP 3116, DAK
J* bytes.splitlines () K0TS

variable annotation (%% J[FF%)
— {5k class & 1 flannotation ([EJRE).

(R 8 il class J Py, BRI SEIEIERY |

class C:
field: 'annotation'

SEWEREE R MR R ERR T (ype hin): BN, EEEEFN AT ine (B fH:

[count: int = 0

S TR A annasign B FEATROARAE.

#52(El function annotation (FFF[ERE). PEP 484 1 PEP 526, A HWINREMHA. BN ERENHE
BV, 755 2[F annotations-howto,

virtual environment ([FJ3EERES)
— i 5 APt (cooperatively isolated) (A T3, AEFE Python [ FH & FIIE R XA AL AN TR
Python #$[EVEF:, MM G [E—( R %0 F#EA TR HAD Python JfE I FE X A7 BBV E T8
H#E2E venv,

virtual machine ([FJHEREDS )
—HB5E 4 H RS T 281 B (computer). Python [[EEEHERS G AT Hibyrecode (RLTCHAMG) Sisdas
T R e AL .

walrus operator ({fF 4% 1)
A light-hearted way to refer to the assignment expression operator : = because it looks a bit like a walrus if you
turn your head.

Zen of Python (Python Z2[F])
Python %51 I BT BLAG 51 3%, HLFIZ B HA FRARFN (6 F LR o BLs 36 nT DA e B 4R
JUBEIA [import this| HHKF|E.
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APPENDIX B

BRAYIE 7 R 34

Python [FJRF] 3442 1% 38 {fi Ji] Sphinx  (— 1 J5.[E] Python 1ij A4 i SCEEEV R 28 . H B2 DA 37 B R 20 s 4
) HH F reStructured Text 5853 /4 JF Lf i s (B 11 A

Uil Python B 5, i B 1155 1 T EIH SCAFBLE AR BB BT TR, AR ERIHR R, 7 57
reporting-bugs FUIAT, [EV&AHBA R . FAMMiE BOaH ) 5 B A

B
« Fred L. Drake, Jr., J5tfi Python SC{ T HARMAIEH DA K — KIBHEZA M IER ;
o A¥E reStructuredText F1 Docutils T.E.4H [ Docutils B2 ;
o Fredrik Lundh 4G4, Sphinx { ) Alternative Python Reference -3 S 2 & .

B.1 Python X8y & Ei&E M

¥4 A8 () Python & M35 . Python 5l 2 HEAN Python (EJ] SCPEETRUE . Python B gs[Ey 1A HE
AN ERE IO, 35 Misc/ACKS

TEFAE] Python A7 14458 g B Bk A 3 7 1 (R (A (BT SO - TRl BT B IR A g AL AP !

127


https://www.sphinx-doc.org/
https://docutils.sourceforge.io/rst.html
https://docutils.sourceforge.io/
https://github.com/python/cpython/tree/3.14/Misc/ACKS

Python Tutorial, £(E] 3.14.0rc3

128 Appendix B. B4 iE 43 EBASC#



appeENDIX G

i E IR

C.1 &iCin

Python J2 H oy i B2 A 51 A AR R B 5T 26 (CWI, I https://www.cwi.nl) #J Guido van Rossum jA 1990
SERIBIIFEAIRE, H iR EE—FREE ABC 351 % 4% . [ Python 135 T # 2 8¢ H ALK EDR,
Guido {7313 %%

1995 4F, Guido FE#ET JE 5N 25 riHE A B Z AH 9T A 5] (CNRI, 1, https://www.cnri.reston.va.us) 454
fib ¥ Python i) TAFE, [EHEAREEEE) T 5%k il i) 22 {8 i AR

2000 4E 7. H , Guido il Python %[> B8 %% [ [ 1245 51| BeOpen.com [EJj#,57. T BeOpen PythonLabs [#[% . [F]4E
+ H , PythonLabs [# X ### %] Digital Creations, 1% i%[E] Zope Corporation, 2001 4F, Python 8% k4> €r
(PSF, . https://www.python.org/psf/) J&A7., 82— M SEEHEA Python A B 2 2 A B HE I A S A
F4H %%k . Zope Corporation <42 PSF [ —{f& i€ 8.

Jir A # Python HUAHR & BRUEHY (G BHBRYEAY & F, 2 hitps:/opensource.org) o M b, KZHIHAEA
By Python JiAS, o2 GPLAHZHY; LAR A4 G 25 A 1 22 .

BEREA BB i waE GPL #2857 (1)

09.0F 1.2 AHEMH 1991-1995 CWI s
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI = (2)
2.1 2.0+1.6.1 2001 PSF =
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.142.0.1 2001 PSF 2
2.12 2.1.1 2002 PSF s
2.1.3 2.1.2 2002 PSF 2
22 PAE 2.1.1 2001 £4- PSF 2

O #HE

(1) GPL M EIAF£RFKM2AE GPL T #[E] Python, A8 GPL, F i) Python SZHEH! 1] DAGE/R
[EME AR A RAS, (B — e ZA R 8 SR(EIBA IR . GPL A B2 REREAS Python W LASS £ HoAh

129


https://www.cwi.nl
https://www.cnri.reston.va.us
https://www.python.org/psf/
https://opensource.org

Python Tutorial, £(E] 3.14.0rc3

1 GPL T [Eiicl =6 M HHERBEIRTT.

(2) H# Richard Stallman ([El%, 1.6.1 Rj GPL AR, HEHAHES —EARIRMR. A
HfE CNRI [N, Stallman f)fAiE F CNRI AT, 1.6.1 B GPL [ RAHZ L.

I RFZ HAMRE T, 7E Guido FEEFRAT Y, (EATIE LERUAS A B E B vl RE

C.2 FRFRHLHMFGXER Python BIEHIERK

Python 8% 1) BH SC {4 i 352 42 BL it Python 888 3 4 €r % #2545 — Jit (Python Software Foundation License
Version 2),

¢ Python 3.8.6 BH%f, [EAASCAF A Eaml . Ao A AR A, & A7 (dual licensed) jit PSF %
FESE — MR VA ft Zero-Clause BSD %4 o

7 Ee9E 40 Python H b i LA RS R RO FEHE . 13 SR E NS & B R Y RN — B . B S st
PRE AN e s B, s 2 B0 P98 a9 3% 4 S 5030,

C.2.1 PYTHON SOFTWARE FOUNDATION LICENSE VERSION 2

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using this
software ("Python") 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 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001 Python Software Foundation; All Rights
Reserved" are retained in Python 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 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.

4. PSF is making Python available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any
third party.

8. By copying, installing or otherwise using Python, Licensee agrees
to be bound by the terms and conditions of this License Agreement.
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C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0
BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

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.

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 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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
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C.2. ARFERHUEMFXMERM Python B)&#IER

131




Python Tutorial, £(E] 3.14.0rc3

internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013".

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

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

(R L —5)

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

R T—TD
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON DOCUMENTA-
TION

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 #Uk(CIsR RS R 1218 B Bt
A (AR SR AL RO A BEHE ST, $H4UZAE Python SEENTA b HTlEV 45 =)y W

C.3.1 Mersenne Twister

random 4 JIE T #Y _random C # 7 & 2 & T PA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html §) F R EIZR LR DAT B ARG se s g i -

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

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

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR

PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
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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)

(R L —5)

C.3.2 Sockets

socket BLAH{# ] getaddrinfo () Fil getnameinfo () PR, BAHFE WIDE EZ (https://www.wide.ad.jp/)

(E1, AT B JE AR 58 v B A 15 -

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 fRFE

test.support.asynchatiﬂ]test.support.asyncoreiﬁ%ﬂfﬂf?ﬁk1:§§ﬁﬁi

Copyright 1996 by Sam Rushing

All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN

€ & A}
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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.

(R L —5)

C.3.4 Cookie &
http.cookies FAHAL S DA NN

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 #AfTiEL
tracei%%ﬁéﬂﬁ?@kj:égaﬁ:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...

err... reserved and offered to the public under the terms of the
Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and

its associated documentation for any purpose without fee is hereby

granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in

supporting documentation, and that the name of neither Automatrix,

€ & A}
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Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode Bl UUdecode &F=z
u ARG A DA AR -

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

— Arguments more compliant with Python standard

C.3.7 XML EixmfE Ry
xmlrpc.clientiﬁ%ﬂf@é?@&j:é%aﬁ:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

(HEET—T
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll
test.test_epolliﬁ%ﬂf@f?@kjiégﬂﬁl

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue
select MK kqueue /MR AT ] :

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. #ugFIakienyIR{E BB 137




Python Tutorial, £(E] 3.14.0rc3

C.3.10 SipHash24

Python/pyhash.c 5§27 Marek Majkowski’ 3£ i* Dan Bernstein [ SipHash24 jH B VERIEE. B PA
TR -

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod Ed dtoa

Python/dtoa.c FEEHRME T C 1Y dtoa Fl strtod R, FIRAKE C 8N 17 B SO 58 HAHBEE) . %R 4%
B4 8 David M. Gay 2257 )[R A%, 153 BAE R AR hitps://web.archive.org/web/20220517033456/http:
/lwww.netlib.org/fp/dtoa.c T, #2009 4E 3 H 16 H FFH22 00 GRS 240 & DL MBI sy -

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

* The author of this software is David M. Gay.
*

* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

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

C.3.12 OpenSSL

4n4 OpenSSL pR = HE I VESE RS, HIl hashlib, posix, ss1 Wig & (i & REETRLEE . BLAF,
Windows I macOS fj Python 224 #5250 ] 847 OpenSSL p& =AY EIAS, A AFRA t7E Y% [F] OpenSSL
FEREMIEIAS . 352 OpenSSL 3.0 Fi AR DA Kz py I A7 4= 1) B8 3 i A= HIJ 32 - Apache #1035 v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

€ & A}
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TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

i,

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.

"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.

(BT —H)
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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
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

(BT —H)
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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
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

(R L —5)

C.3.13 expat

MR IR pyexpat I TR EE] -—with-system—expat, 5HIZIEFEE H—MES expat FAAHEH I

AR

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

(BT —H)

C.3. #ugFIakienyIR{E BB

141




Python Tutorial, £(E] 3.14.0rc3

(B E—H)
Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

GAEAEEE  ctypes BIAHJE T _ctypes PE MR EL) ——with-system-1ibffi, 75HI3%3% 756
—{HE)Er Libffi J7 4G 5 A A s g

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

URAE R e LR EN Y 2lib A KRS PAZIOR S R 2140 058, RURZIEST & — S 2lib J5G A5
A Rl AR A

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

(HERET—TD
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freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

(R L —5)

C.3.16 cfuhash
tracemalloc i [ #EE)Z (hash table) E{E, 2 PA cfuhash BLRE[FIELRE:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

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

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

I},%iﬂfﬁﬁﬁ decimal *E?H}EEF _decimal C }E?ﬁfﬁﬁﬁ#?ﬁfﬁ ——with-system-libmpdec,
& —MHE S libmpdec b8 I ] A4 S 7 -

4 A AL

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

€ & A}
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Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

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

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.

(R L —5)

C.3.18 W3C C14N B|FRE#

test FER ALY C14N 2.0 HIFLEH (Lib/test/xmltestdata/c14n-20/) 2 W3C 48u} https://www.

w3.org/TR/xml-c14n2-testcases/ #iAgE, H 2R R 3-clause BSD % #E #5(E):

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,
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.3.19 mimalloc
MIT #ZHE:

Copyright (c) 2018-2021 Microsoft Corporation, Daan Leijen

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.3.20 asyncio
asyncio BRI EZ AL uvioop 0.16 HgE A, HAELH MIT SZHEACHE:

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.

C.3.21 Global Unbounded Sequences (GUS)

The file Python/gsbr.c is adapted from FreeBSD’s “Global Unbounded Sequences” safe memory reclamation
scheme in subr_smr.c. The file is distributed under the 2-Clause BSD License:

Copyright (c) 2019,2020 Jeffrey Roberson <jeff@FreeBSD.org>

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 unmodified, this list of conditions, and the following

(BT —TD
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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 "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 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.

(R L —5)

C.3.22 Zstandard bindings

Zstandard bindings in Modules/_zstd and Lib/compression/zstd are based on code from the pyzstd library,

copyright Ma Lin and contributors. The pyzstd code is distributed under the 3-Clause BSD License:

Copyright (c) 2020-present, Ma Lin and contributors.
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 copyright holder 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 HOLDER 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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i
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If

Python F13 {73 [ HH SO0 HUHE -

Copyright © 2001 Python $HSEL 46 . (B4 T HEF) .

Copyright © 2000 BeOpen.com {4 &3 i A HEF) .

Copyright © 1995-2000 Corporation for National Research Initiatives £ i FT A #EF] .
Copyright © 1991-1995 Stichting Mathematisch Centrum {4 £ Fr 45 #EF .
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