Python Tutorial
AITHRA 3.13.0rc2

Guido van Rossum and the Python development team

JLA 19, 2024

Python Software Foundation
Email: docs@python.org






Contents

PR Al A 3
ﬁ)ﬂ Python I PSS 5
M BRERS . . . e 5

2101 BASEL . e 6

212 AEBEI 6

22 fBREIREIIBATIREE e 6
221 PESCHRRITAFIRE . . 6
Python %% 9
3.1 Python JIFETTERE . . . o o o 9
B0 BEF o o e 9
312 TS L 11

33 U 15

32 GEMGEEMIZE—E e 16
%%#Mﬁiﬂ 19
T 19

4.2 for TEA] o e 20
43 range () FREL . . . e 20
4.4  PERH break. continue iIBAJ [ else TA) .« o v v i i i 21
45 pass ir./f] ................................................ 22
4.6 matCh IBEM) . . o e 23
A7 FESREL . o o 25
4.8  REBUGENTERRE . . . e 27
48.1  BRIMESEL . . . o 27
482  REEFEBEL . . . e 28

483 EETRBEL . o o 29
4.8.4  EBESLBHNFE . e 32

485 fROISEEHNFE . . e 32

4.8.6 Lambda FEiE=0 . . o e 33

487  SCRYFRFER . e 33

4.8.8  FRELIEME . . . 34

4.9 N RTEIREE . 34
Bt 37
5.0 FUFZTEMR . . . e 37




501 FZIFESZEIMERR . . . .

5.1.2  JHAUFEEZTRBASY . . o e
513 BT L
514 WEMVIFEMESI . o
52 Al iBA] . o o e
53 TR . o o
5.4 BB
5.5 T
5.6 TEIRIEEIG o
57 AT
5.8  FAIFIEHAMBZEAIMILEE . . .
B
6.1  BIHLTEME . . .
6.1.1  DAIAS T SUPHUTRLE L
6.12  BEHUBREEE . .
6.1.3 CSEVRIEMYT Python ST . o L oL
6.2 RRERIHL .
6.3  dir () BREL . . .
0.4 Bl
6.4.1  MALHSA* L e
6.4.2 AR . o e
643  ZHFEPIE . .o
LI NESE
T EEIREEAIS
711 RSB EFETE . .
7.12  FAFER format) JTYE . . L e
713 FEHEEALTFELFER . . e
7.1.4 JHUFERERESAE T
T2 BB TCEE .
7201 SRR © o o
722  fHH Json RAELSEMMEEE . . . .
AR
8.1 IEVEEER .
=
8.3  EEMIANEE ..o
8.4 R R . e
8.5  EEE . . .
8.6 T HENSEH « o o
8.7 ESETRERVE . . .
8.8  TEMIITHEFIEEME . . o
8.9  BIEHAFEEZ A IR o
8.10 FIVEREAMMLSEHIEIL o o
R
0.1  ZRFHFDTE e
9.2 Python fEFHIRFIGIZZSIE] . . o o
92.1  FERSRHIG ARG . . o
903 WIHEZE .
931  ZFUENAETE
0.3.2  Class B . o o o
0.3.3  SEINTEL . e
0.3.4  FYENTGE .




10

11

12

13

14

15

16

9.3.5  BFSZBIASE: . o o e,
94  HNFEVH © o o
0.5 BRI . o

0.5.1  ZEMIR . .
9.6  FAAZSEL . .
9.7  ZRITVEHH . . o o,
0.8 IR
0.9 AR
9.10 A ERBEFIET

bt AW S

10.1 FEVERGIETT o
102 SCHFEERRT - . o o o e
103 T E0 . .

104 B EE AT LIL o
105 FEFEMERITHD . . L o
10,6 BEE o o
107 BIRMITTED . o o e
10.8 HEIFIEHE . . . o
109 BUHBIELR . . . o o e
1010 PEREMIGE . . o o o
1011 FRedsEiil . . o
1002 HAHFHTL . . . o o e

FrfEERI A —55 5

LT ABALET S . . o o
1.2 B . o
113 (3 EEIOTREEY
114 Z2RE .
1S HiEIE T o o e
11.6 F9BIH - o o e
117 HFEETIERTE
118 FHEBNEAGEE o o e e

AR EE A

121 HER
122 BUEREIIFE . . .
123 A pip B FIEL . . .

whR?

A& 1A G A G g b
14.1 Tab MR E o o o
142 BRIAR HRUARA RO o o

PN A BRI
IS0 FoRPERTIR . . .

(I3

16.1 ZZHBEL .
16.1.1  FERALFR . o e
16.1.2 W4T Python JHIAS . . . . o e
16.1.3 A HRJENLE .« . o
16.1.4 SEHIBEEE © e




A RIER IR 123
B SCRfEEW] 139
B.1  Python XCEYIUTTERE . . . o o o e 139
C Py iyl ik 141
C.l  ZEEI T 141
C.2  FREEGAHA 7= A Python BUACERFIZAME o o o 142
C2.1 AT PYTHON 3.13.0rc2 [ PSEVFTIHMY « . o o o o o e e e e e e 142
C.2.2 I+ PYTHON 2.0 1y BEOPEN.COM ¥R P . . . o v o o oo e e e e e 143
C23  JIF PYTHON 1.6.1 B CNRI RIS . . o o e e 144
C24 T PYTHONO09.0 & 12 CWIFRIMYL . . o o o e 145
C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.13.0rc2 DOCUMENTA-
TION . . o e e e e e e 146
C3  WGSRHAFHIFRT ST . o e 146
C.3.1  Mersenne TWIStET . . . . . . . v i i i e e e e e e e e e e e e e e e e e e e e 146
C3.2  BEETE 147
C33 BEEEFMS . . . 147
C3.4 Cookie HL . . . . 148
C3.5  FUTIBEE . o 148
C.3.6 UUencode 5 UUdecode BRZEL . . .« o v v v o o o e e e e e s s e s s s 149
C3.7 XMLIERIFERET . . . o o e 150
C.3.8  test_epoll . . . . . L e e e e e 150
C3.9 Selectkqueue . . . . . . . e e e 151
C.3.10 SipHash24 . . . . . . . e e e e e e e e 151
C3.11 strtod FTAtoa . . . . . o o e e e 152
C.3.12 OpenSSL . . . . . . e e 152
C3I3 expat. . . . . . oot e e 155
C3.14 Libfh . . . e e 156
C3.15 zlib . . . e e 156
C.3.16 cfuhash . . . . . . . . e e e e 157
C3.17 Hbmpdec . . . . . . o e e e e e e e e 158
C.3.18 W3CCUNMNEREM .« . o o e 158
C.3.19 mimalloc . . . . . . . . e e e 159
C3.20 aSYNCIO .+« v v v v v e e e e e e e e e e e 159
C.3.21 Global Unbounded Sequences (GUS) . . . . . . . . . . . . . i 160
D fREUIA 161
#l 163




Python Tutorial, % {Thi4s 3.13.0rc2

Python 15 T3] . THAEMKIOGEE S . CAML T RIRUIRS SOECRES 1 , i R A MObTH X 5 45
7, Python (EHEMIEERIZNA KM KRR 2 AR, (8 BN S EOT L5 WA HSE T % ) 1 2

N
18 l=g=1)

Python F¥ (https://www.python.org/) 5884t T Python MRS FIY EAIRRIER: , (LIFIRASFIE ) T 251
ERGLARISIES, FFR] H s % . Python B ML (5 VA2 S B 1955 =7 Python b, FEFHI T H A
VST

Python i RE#R ) TH &, i C 5 C++ (sHA C BBMAMIET) BRI Python § & U BEFIEidE S AL
Python 1] Y /E5E fHF i 9 AR P 6 = .

YA H R AT Python iEFHREMIIAE. BB TE I SEA BRI 55 (8 il Python ffREs DA R 2 T
G5>] o AR FTA 7 B AR B SE T B

B e S AHY N 281 D0 library-index. reference-index @ B IERMTE € L. WSS C 8l C++ ¥ JEIE S
extending-index I c-api-index. [tAh, RAPH# Python [ B AR L .

REFEN R — NIRRT, E R W L& E HYGe, H2N4 T Python Hi{H15 > )
AE, BRI Rz Python MR, 2#5E ARPREMBEE AT LA LRI 4 5 Python BIHURIFLSY, HLm]
PAZESE24 3] library-index .

SRR FUAHE I 1 AT B 2T R A

Contents 1


https://www.python.org/

Python Tutorial, & {ThR4~ 3.13.0rc2

2 Contents



CHAPTER 1

IRBTE =

IR TAE EEOR2 AU SE N, B — RESEREARE QS PAT 28155 . Han, RRESCAR ST
AR BRAE; NSRRI E a4, . EHET IR SO AT RERAR NS /NI . BT
LR EIES R A, B 2RI R — A BRI

YER—2Z LN EN R, EATRE AL C/C++/Java i, (HImiS. ZmiF. K. FEgRIFX SETF R fE K2
T WEEIEAE A X SR AR, (HEE X TR E M Z W, ais, IR T MY BiE
FIEAE, AR LT 1R nE S
HB2,, Python 1E41HEM & A 7R
HRAT DAEF NI BT 45 4 5 Unix shell A< E; Windows fEALFE SC4:, {H shell JHIAE K 1285 3h SO RIS SCAS
B, MAEERS GUI M. VR0 PAGRE C/IC++/Java #2f7, (HEIH K5 i — MR IR 75 28
FESRAR KA FF A B Ta] . Python NITE K fai Bl H , [R]As 52 3 Windows, macOS F1 Unix #:{ER S, IREH BIRTE
PR b 5 Y T A
Python BRI MG M, (HEW REIEMRETES , O T REMEIESEN, WA KA Y, i shell
A B AL BRSO Python 2L AASRIGE L C 8% MEh—Fh “AEEESNIES", BENE T RIENEH
5P M SRBHEET ., IE R AR T BT, Python H Awk, % Perl REfRJLTE £ )R, 1 H.,
R L e, Python M BEiE & B #.
Python 7 FHEFE /- E e, DAELEHAD Python FEFF iR . BN E T KEMMERR, /ENIFERFH
FER A T DAE X B e 2 /2 ) Python ZRAFRASLHI . X BEREALEE VO, ARG, BT, HER
G35 Tk EIEH P TAEEM:.
Python /2 —FPfEREANE S, ANHEMFMEEE, AT KETF LN BRERESLH T2 E8E, &
1M 2 25 R IR A FE S ThRE , MBI, ofe BIKH BRI £ iliTige. F, Bide—14
AR B
Python F2/Ffaii% . 2%, Wi ELSLBEFINEERY C. C++. Java ISR Z, RN :

o BB ETY UV BB ) T AR R A

o (Mg, WA S LI 4;
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Python “RIDAYJE”: 2JF Ak CHEFRF, MUAETRIE LT 0 MREas sy B ek Btk , Mg g ibao
FEFp LAS g R B IE AT, 824 Python R/ He 2 FURME Widm ¥R P i (Fean, WEAFRTERE) . HEN )
K, BLRELL Python fFREASFIN C TP A A —ES, I ERY RERE MY H -

WfESE 4], A F a4 U5 H BBC [ “Monty Python "WATELH”, SICFTE#Jok (Python JFSL “ME
HE”) o WK ZAE SR H5 |1 Monty Python /Midifmse, 22 i3 !

B, E2ext Python BRERHIIA, ARUREA T —LL4IYy 7L, 2UMIE, “A~Jin s U2 LRk, &
W P BAHAE, I07E Python RS 25~ .

T—E AR IR . XA WA LE R Z R, (B PSS TR B TR A A T
AREAERHADTR R A A Fhw B, /r4H Python 155 . REEMITIRE, THR R RIRAY AN, TERAIEREE
B, RJERREL B, fda, NMAERPRE, W, SR R PE UM ZEEGE.

4 Chapter 1. gaiEs



CHAPTER 2

{ Fi Python Ryf##E=S

2.1 Wi fERERS

TE R I ALES L Python f@ PR # # %45 N /usr/local/bin/python3.13; ¥f /usr/local/bin il
AR Unix shell #2842 AT DAIE I BEA DA T fir RSB E -

[python3 .13 ]
R, HEETPAYE shell H13Z 47 Python ' o PRI A] PABERE 448 H ok, AR A T BB 3R FE A (08 ANk
ANEHE, w2 A A B i) Python KAl RAEHL . (AN, & WASIEIKIZILH /usr/local/python.)

1 Windows #l#% [ 244K A Microsoft Store Z-%¢ Python 2 J5, python3.13 iy &R nl i . QSRR ST
py.exe JEENEE, VRIFRTPAGEH] py fiv4. 15 A setting-envvars | fi# HAt J55f Python (1) 53
EERRGT, @A XSRS (Unix B2 control-D, Windows HJ2 Control-2), ¥i<iEHREE,
IBHAREH N 0. WRAREIRL, AT DA A XN AF2: quit ().
TE R GNU Readline FERYRGEH, MFRERSIAT dnE D B A5 Asc B\t . D7 sefe . AU A2 o A 215
SHFa T R R R T U2, R U B Python $2/R4F1, HiT A Control-P. WrE| “mBE” f/R, i
WISCH- T4 WS PSR Z X m i fo i 8 3, TIRSIBEME . WERBCA ROV, SR T ~p, MBI
SCRA TS HBE TR S R 4 AT 4
AR I 454 ) 2R Bl Unix Shell: 15 tty 385 BRI BR TR ATJH AT, W] DAAS B BRI T A 25 DA
XAHBEL, BOhRHER A SRR R, DS BRAT ST i) e A
73— MRS R R 7 U2 python —c command [arg] ..., XAFHAT command HYTER], 24T
shell (1) —c #%3. Hi* Python 1E/0) 289 60 & AR B H AL 22 9% shell Fpifxt e F4F, @55 R84
command FEFF .
Python BBt th i DY VERIAME . % A python —-m module [argl ..., 24T module W53, X
RTEA AT IE S 2 T — .
TR RN BT A SO, HEAE AL PR S8, 0 B3R5 -1 giaT AT .
AT T A 1 WL using-on-general .

Unix R, TR SR Python 2.x v, Python 3.x SREBBBRAZA 9T SCHE 44 A2 python.
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21.1 EASH

fRREAREEU TSR, AR 5 MBS EEE N FRFER I EATE] sys B argv A8 B L, 4T import
sys, AR AL, IEERZS3R . S ERRDA 1 I0E; KA EMASENT, sys.argv([0] 2%
TP HEALE - (WRUERIA) B, sys.argv[0] & '-'. /] —c command 5}, sys.argv[0]
& 't WRHHET] —m module, sys.argv[0] 2 HEME Y . BRI -c command
¢ —m module Z JGIBEI, 12 EHIEBTE sys . argv HH Ay B HOR AN EE

21.2 FHEER

TEL (ty) WATFIGTHOTT, RREE R EHER, (interactive mode) WHEFT. 7EBRIELUH, S8R 2
AR, URBATT 5150, TIBERIZAK TS (5>>) 20 ARSI, 5 K 2RFH,
BNZEAA (..o SEARRRERRIT, PSEURYGDAE . B, AN, RIF AR RA

$ python3.13

Python 3.13 (default, April 4 2023, 09:25:04)

[GCC 10.2.0] on linux

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

WAZATRRERR, BHESAT. P i A

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

Be careful not to fall off!

LG REH AR 2 AR

2.2 fREEBRAIEITIME

2.2 FEXHHIF R

AN T, Python JERY U g i UTF-8. X Rl sttt A E R ZBOES IR, A T4 8%
WE. DR, BB R R bR E L R ASCIL F A As B A sl ek B4, I RS AR R T o
SEMAE . BEM R IX AT, A RE TR B UTE-8 4afid, 1 EL A F S 4 So v g 2450 1 2
1%,

WA ERIAGRAD , W BRSO R gmtis, SCEERY % — 17 B 5 SRR . A3EaR

[# —-*— coding: encoding —*- J

HH, encoding W] PAJE Python S FiR(E & —Fh codecs.
Fean, FEEAEH Windows-1252 4gfish, YRS SCHAZE 5 AL :

[# == cerlings Epil252 == ]

F—ATH NI A — P BISMIELL, IRRSLAUNIX “shebang” 47 JF3so U, Sl s B EEEHESCIRIIER — AT B
LUE

6 Chapter 2. {#f Python p9f#$5 2%
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#!/usr/bin/env python3
# —*— coding: cpl252 —*-

&

2.2. FRRBANIBITIMG 7
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CHAPTER 3

T

Python 1%

&

NEB AR BT (0> 5.) KA S AR, ZEA AR AT
FEORFF ISR NAS; RASERFIIT KA TR R i i o R3O AT B 26— n i
FIRGRZATaAN, HE, ZHRA—D2E1T,

APPSO, R E Xy S SR, Python FEREDA # THk, HEIZYIHATEA . TERER] DALE
IRk, B S G, (AR AT i A iy # Sl # 5. dR M T I ICRY, Python
AEREERE, BABITI, AR AR

ZNGE IR

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

3.1 Python R{EitH 28
WAE, 2K —LEfRTERAY Python fiy 4. JRBNAFRERS, SREEIURTF (5>> ) L.

3.1.1 5

R R — AT BT SR AR A A — D RIE, R MATRE. FREAREW: R+ -,
-/ AR PATIRAZR BT (O) ATHU KRBT 41, Flin:

>>> 2 + 2

4

>>> 50 - 5*6

20

>>> (50 - 5*6) / 4
5.0
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(% L350
>>> 8 / 5 # division always returns a floating-point number
1.6

BHC (0, 2.4, 20 ) WORBLE int, WM (A0, 5.0, 1.6 ) BRBLE float. KEREGELIRNLH
R RA,

Bikis ﬁQOM R [F SR AR floor division 158 — N EEEEE ARV AEH // 12845 EiEAR
PRATPAEH %

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

5.666666666666667

>>>

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

5

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

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

17

Python ] ** 25 AF 1 Hafe )"

>>> 5 ** 2 # 5 squared

25

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

&g (=) ATHAREMME. WER, TN ERRAFR LA BN

>>> width = 20

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

WA R E SC (B, RIRME) , (%A SRR R

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

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

Python £xTHI SCRAF AL IR ARALZ REIIZH AL BB T R

>>> 4 * 3,75 - 1
14.0

THAAXT, LRk RARSRAASE . 8 Python MfETHEARN, MR RLI T PR 3,
Bl

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

>>> price + _
113.0625

BT )

U b — R SEORTS, DA —3% 2 SPMRER - (3%*2) , Pk, S50 -9, SRR AN, I HAE] 9, WM (-3) **2,

10 Chapter 3. Python &g
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(B LE10)
>>> round(_, 2)
113.06

A Y e, AZOhE BARE, BN Sal@— MRS R E, AR HEEE
FEREMA B

7T int fll float, Python iA S H HABEF2A ) filfll Decimal Bf Fraction. Python ifNE S E 4L,
JE4 5 B g TR A (Bl 3+55 ).

3.12 XK

B 787 Python iB W] ABRAESCAS (h str RMFOR, FON “FAFH7 ) o XEFHEFAF L7, B rabbit”,
Z i Paris”, Ai]F7Got your back.” #FFE. "Yay! )7 EATATPAMEMHIRGS (L) BOGS
(") ORARR, SERsE AR

>>> 'spam eggs' # single quotes

'spam eggs'

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

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

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

ThRGISA L, BATHER AT “F 7, BAERTH— \o 23, JATHA DA A 2815 5

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

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

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

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

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

7E Python shell 1, =47 Ef G SCHI ) FAFERAREOR T REA ] . print () MBS ERRHNGS, FTH
ZEILIE SURREIR AT, 7S B B

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

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

'First line.\nSecond line.'

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

First line.

Second line.

R BERTE \ AP SOSRARTAT, ATVABEI Rbs 545 %, FE51 5 AIA N © BT

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

ame

>>> print (r'C:\some\name"') # note the r before the quote
C:\some\name

P SHAGEF AR, FERTRI \n LS (1) G (L) BRIk KRR S O, AR
G5 BFE OGS " (EH ARG S5 U\ ), 2T,

3.1. Python FH{EitE 2% 11
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IR FAFER AT — DRI R . — DR FAFER AR BELATT LD \ T4 S5 I FAQ 0 H TiFEZ
F MG INE -

FAPRFHE A S 247, RSl R =g mrr Gl L SRR R )
WFEATEERAT, AW AESATRY R G —A \ Rkt ol . 2 LA 7R 11 -
print ("""\
Usage: thingy [OPTIONS]
-h Display this usage message
—H hostname Hostname to connect to

nnu)

AT (IR A TR A AR TE N ) -

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

TR DA + &9 CRiE—i2), e A » R

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

B ZA F45 $ FaE (FI5RENTR) 2 AshEH:

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

PHED BRITR R AT, XSO RERR SIS -

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

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

XA GEM T WA FIE, AT A REEAN:

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

AAAAAAN

SyntaxError: invalid syntax

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

AAAANA

SyntaxError: invalid syntax

GIFZAAR, NGRS FHE, 2+

>>> prefix + 'thon'
'Python'

TR &350 (PR, B DFRRRGIE 0. BPRRCH CHRIA, W KB — 74T

12 Chapter 3. Python &g
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>>> word = 'Python'

>>> word[0] # character in position 0
lPl

>>> word[5] # character in position 5
'nl

R E SR, BRSNS

>>> word[-1] # last character

lnl

>>> word[—-2] # second-last character
'ol

>>> word[-6]

'Pl

HE, OM0—#¢, Hik, BRGIM 1T,
B TRBIRME, 3R ko RGIHARIRBUAAFAE, 11 b7 SEVFREREUC T 545 5

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

DR RS IMBOAMERA . AWTTRRT I, BOMEN 0, AMSERRGIN, BN TR g e

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

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

'on'

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

R, WaERuSUR I, EAUSTREH. Hit, s(:1] + s[i:] B2%T s:

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

WAL EY) i, RIS AR AT 20, PR 0, S — T Rma s n, n
TR flan:

Fo—— b —t—————————+
Pl yl t |l h]|oln|
e A
0 1 2 3 4 5 6

=p =5 =4 =3 =2 =1

FATRF TR RG] 0.6 FALE, 5 A TR RM IV TEERG I E . @ 8 RYI i R 2 e A
X R AT AL o

ﬁ?@ﬂﬂ#ﬁ%%’[ﬂ’ﬂ@]ﬁ, WERPA R IEARS, IR KEMER IR Z 2. i, word([1:3] K
2 2.

RO A

3.1. Python FH{EitE 2% 13
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>>> word[42] # the word only has 6 characters
Traceback (most recent call last):

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

Hi2, Y& s =5

>>> word[4:42]
'on'

>>> word[42:]
T

Python “FRFERNBEMB TR, Jeimmutable (). AL, A7 AFE NG 07 BIE SR A -

>>> 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

PRI FATE RO AR

>>> 'J' + word[1l:]
'Jython'

>>> word[:2] + 'py'
'Pypy’

WEBREL Len () IR FAFER IR E

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

S
textseq
TR Ao R, SRR PIRB AR
string-methods
TR SRR EZ T S ERITE.
f-strings
PR R A A5 T T H -
formatstrings

i str.format () HILFGH.

old-string-formatting

XA TH % BRI PR R
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3.1.3 %K

Python SZFZF 2 ARUIRRAL, WARFAFEAAGE—E. R 2R, BT SRE, E50MRA—
AfE. 2V R AR S AR TR, H LT, AR AEAH

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

P (A Esequence KBY) —Ff, FIRMSAFFRETIRYI A

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

1

>>> squares[—1]

25

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

LIESUSEE =PRI (o

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

Simmutable FFAFERANT], B Fefdmutable 2884, H 28] PABAR

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

64

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

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

PREATATESE L (1] 1ist . append () 7 ik, TEAIFARIRMBTAH (FRATHAEEE N EL M I IE)

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

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

Python w14 ] BRAEL A5 AN XA il Bt o 4RI R (E S — 2 E'HT ARG A 897 k. RiE
AR R AT AT B SRR S 5 T e g et AE R 3.

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

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

>>> rgba.append ("Alph")

>>> rgb

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

DI BB BB SR ICR AR . AT UL et Sl [0 51 20 Peds DL :

>>> correct_rgba = rgbal:]

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

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

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

3.1. Python FH{EitE 2% 15
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IR IRAE AT VAR S K]S, B 3 2 A9 36

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

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

>>> # replace some values

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

>>> letters

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

>>> # now remove them

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

>>> letters

['a', 'b', 'f', 'g']

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

>>> letters

L]

WEBEE len () 3 H73:

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

EAIDMRES IR (RIS AL SRR 5)R), Bl

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

>>> x = [a, n]

>>> x

[['a', 'b', 'c'l, [1, 2, 311
>>> x[0]

[vav, vbv, vcv]
>>> x[0] [1]
!

3.2 EMmENFE—E

29K, FATAREH Python SE U M "G ZAES5 . Bldn, FATrT AR R IHXARS 22 R0 52400 B bk
AT FEA:

>>> # Fibonacci series:
>>> # the sum of two elements defines the next
>> a, b =20, 1
>>> while a < 10:
print (a)
a, b =Db, atb

0 U1 W NP PO

16 Chapter 3. Python &g
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ABIGIN T I HIRE
o BATHH S EMAA: AR a M b FINRGHEOM 1. faA3H T - REEME, KA, F

SHIBRPTATFEE, AR AL AT A AR S IORT (EZ AR RS SRAEMUT A 25 A

while PR H B (XM a < 10) NEES—EMAT. Python Ml C—Hf, (LATIEZRAATHH,
TN ENFAFE AT AR PR R ME, 5L b, ARSI LA RIEREPNE, =
FEA A . 7 B b T SR e A B HU . OBMERF I S A C S —HE: < (UNVF). > (R
T = (&T). <= UpTEHETD). >= (KT%HT) K= (F%T),

PAERRMR IR da ke Hipt@ Python HAUEA] M ). TEALHAMAATIR, AT DHIEMITHA A%
(BRHIRAT) o (I SCA S B mT DASE B B A2 2R B A D7 55 BT R B SCAR G BB SO I Bh ik . <2
HAMARLGIHRAIN, SHERJEAZ AT 3oRse i (R0 b A RBE M —17 A 2 A B 5
—11). R, F—YuEArE— TR 4R

e print O REEHAESHOOME. BT ATLAAR—Zk 02480 (R, sl i Sasm sl )

gix

BB Z NS, WIEF SRS TS B TR ANES, ARSI S mA
A, XRERT DASEBUSE A AR A A, iR A

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

KEETZHL end W] ARG IS TR BT, SO0 75— iR

>> a, b =20, 1

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

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

3.2. EAREENE—E 17
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EZEHIRIA

B 7RI 40 while i8], Python i fi] 728501, FATRAEAT BRI EAT,

41 if i&%)

el NEZRB IR IE A N 24 2 1 15

>>> x = int (input ("Please enter an integer: "))

Please enter an integer: 42
>>> if x < 0:
x =0
print ('Negative changed to zero')

. elif x ==

print ('Zero'")
. elif x ==

print ('Single')
. else:

print ('More')

4

WAABENKEZA elif §B4), else MR ER . FiFeli Relse il S, HT R Z g,
if .. elif..elif ... EHlal LS EHEIES Y switch B case BT .

IRREMESZ AR RIMTH, SRR ERR SN, match IR M. T Wmarch 1% 4]

19
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4.2 for {EX)

Python {}] for 1E/4]Y5 C 8y Pascal F'i AN ], Python 1Y for iEAAEMNBARIEIEE (4 Pascal), s{245T
P SGERBERMEERARE S (W C) , MRFEN R AR EERITIN TR FEA, #enfEy
BB . Bl GXA A SR T4 ) -

>>> # FE— WFE g
>>> words = [' cat' 'window', 'defenestrate']
>>> for w in words:
print (w, len(w))
cat 3
window 6
defenestrate 12

ixﬁﬂiﬁﬁﬂﬂf AR TGN [F] A2 B 2 AR N2 . BT B O 3 e ik 1 25 AR 1) ) A s B vy 22 101

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

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

# Strategy: Create a new collection

active_users = {}
for user, status in users.items () :
if status == 'active':
active_users[user] = status

4.3 range () HEY

WEREL range () T4 A2 H01:

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

S wWw N e O

A ) P B A AN 2 F 35 25 7 1 2 1S range (10) AR 10 ME——K BN 10 BFFI BTl AR5
range A] AR O FF4s, ELRTDARR S @ p 20 Kby (B2 oK) -

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

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

&)
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(B LE10)
>>> list (range(-10, -100, -30))
[-10, -40, -70]

TR RS ERTH), W AALE I range () Al len ()

>>> a = ['Mary', 'had', 'a', 'little', 'lamb']
>>> for i1 in range(len(a)):
print (i, aflil)

0 Mary

1 had

2 a

3 little
4 lamb

A RZEE T enumerate () REAR T, FERET 09457,
WER B AT B —A> range 25 KA AR B 505 -

>>> range (10)

range (0, 10)

range () IR RIEARZ I AR A —HE, (HHSCEFIRA—FE. 20 A EPOE A4 —
AN HR BRI, SO FAEAE BOE — S AR SR, I T 1.

DR AR A AT 1A Giterable, & AR R T BRI /?EIJ{EB’J BRI ZHL. for IBAIRIRIXAE
AREFFAE S PARTIE A RAE S R eR BB A sum (

>>> sum (range (4)) # 0+ 1+ 2 + 3 ’

6

ZIEBRMEBFIELZREMGEANR, SUARTER RN SR R s 2 X —8, JATRTE
list () HIEZ4HTY.

4.4 (IR HE) break. continue EG N else F4)

break IEAIFBH I — 2 for B while fEFH.

for { while JEIAA[ PAEHE else T4].

1E for fEH, else THSTEMA NS R iS5 — K ERZ EHAT

fE while JHERHY, BRI A BB R AT

TCEWBFERR, WIREH break MEEH, A4 else ?’tﬂ?Jt ASPIT.
THEE R TR for TEFE 61T

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

if n % x == 0:
print (n, 'equals', x, '*', n//x)
break
else:
# loop fell through without finding a factor
print(n, 'is a prime number')

4.4. {EIAhH) break. continue EEGK else ¥4 21
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(% 50

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

OW 00 J o Ul v W N -

(4l , XM EXAS. (FHE: else ThHBT for 15, A@T if iEH].)

else A TR L 1 £ 1BA)AY else 4], B4 try iBAW. try A1) else THIFERKAERH
NHIET, TE3RRY else TAINAER KA break AT, try EARIREE IR T a9 452,

continue ifffy), FFEER CilE, AIATIRIAE T —IEAORSREE !

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

[

if num % 2 ==

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

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

4.5 pass 184

pass EHAPITEMSIE. ik EHE—NER, ERFEFHRITEMEIER, "TRAMER%ER . filn:

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

X TR R MR

>>> class MyEmptyClass:
pass

pass B IVE KB AFE R IR S 5 A0FF, IEARRRHEE AR R RIAT % . pass SUEREHLZ

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

29 Chapter 4. EZiE§IiiTHR
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4.6 match iEfq)

match BAJ#Z —ANREXIHIEEHES D E A case 4G I — R BT IR . xFm L C.
Java 5 JavaScript (DA Z HAWAR P THET) W AY switch 154, (HHSCE B4 Rust 5§ Haskell H1 kT
it A AR SWETT, I e DURBUE R ALAGT > (FFIRC R B4 0 @) RG4S

Ho

s B L AR R — D LB E S — DA AT HAR

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"

EREG MU RS PN BB E S I . WRBCA case DERCALTS, WA ST
L9332

IRTTOM | (“507) 9 T A — st

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

|

TR AR AL AT BT T8 A i

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

WEAFA2E ST SRS L BB —AMERCE IS T, WU AR R EA Y R . B R RS G T —
ASFHER AR R, AR 402 TRAFIE (point) M—AME. SRR TWAME, MHEMES L
H5aE (x, y) = point 2.

IR RN GG, WA KA BRONR" ZAREMERIEA, CEtEmiks 2w i

class Point:
def _ _init__ (self, x, vy):

self.x X

y

self.y

def where_is (point) :
match point:
case Point (x=0, y=0):

T

4.6. match iE4) 23
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(B LE10)
print ("Origin")
case Point (x=0, y=y):
print (£"Y={y}")
case Point (x=x, y=0):
print (f"X={x}")
case Point () :
print ("Somewhere else")
case _
print ("Not a point")

—LEPyE S (U dataclass) SHIEHERRAL T— MY, HOES, ATDARERGCE S4B e R i E
FrokJEtE __match_args__, NS E HAEB PRI E . FB0h Ox7,7y?), WA N B B4
(HASEEYE v SEF AR var):

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

1, wvar)
1, y=var)

SO SR 33— ARl R A IR R0 55 5 20 i) — M IR X, SR B A28 B N ]
fi. match iR RSN R—LFR (W LT var) BE, MASRELS RS04 (W foo.bar) . J&
P (BT <=l y=) #1240 Gl HUE97C.07 R, W EHK Point),

B MR IR E . 250k UE, WERFATA —A>H1 Point W53, H Point i T __match_args__ Hf,
FATAT X HER LA E |

class Point:

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

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

FATATLARBER RN L€ (F RS B0y, WRSF DT RIENE, T4 match SAREEEAIIRF 4> case
Yeo YERURSCRHIMR, FXESE T ARAL

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

KR — S S B

o SIRAIRIEZEML, JCAMSI R A S MR & SOF HAEhs ERRREIL AT E RS, A2 ENA
AEVEECE AR B AT H

24 Chapter 4. EZ{ZH|iHTH
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o FH Y AL (%, v, *rest] Ml (x, y, *rest) FIFIN AR MY S 2 — RN
BEAE * JRIAFRETT A _, FEPA (x, v, *_) VLELS E/WIRGTE], ALY E R4 5 .

o MRS {"bandwidth": b, "latency": 1} MFHLPFHEFR "bandwidth" ] "latency" HJ
. BAMNREESWZNE, X— 5 FIRAARR. **rest XM OE . (B ~*_ SR ITTARM,
WOR ARV . )

o B as SHET AT AR TR

[case (Point (x1, yl1), Point(x2, y2) as p2): ... ]

FHEHA PRI “ASTCRMI p2 (R AR S A S P51
o REFCFHAERALANGFIE RN, (FREBIXR True, False Ml None UE4% id FLELHY .
o BT DA R A . EATRAER I SRR B, AR e TR R Tk A i -

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 : (")

.

AR Z R0, TS5 AR IR S ) PEP 636,

4.7 EXLEE

AR BN AT DA H R S R A P 3 IR SR R A

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

>>> # Now call the function we just defined:
>>> fib (2000)
0112358 13 21 34 55 89 144 233 377 610 987 1597

FSCRRE M KB def, JREREEA SRS WIIIES IR, REOERMN T 1) h, I Haigidt.
PRELN IR S — ZRE AR P AT I , R P AT R SO PR, RO docstring, PEULSUAS AT o M I SCRY
FAFER AT DA A B A AR SR A T IO, 18R] AR A AR D SE AU I B A B SO s Python JT % ¥ #
U I AEA GRS P SO A5 R I B 2D 157

4.7. EMH 25



https://peps.python.org/pep-0636/

Python Tutorial, & {ThR4~ 3.13.0rc2

BRBAE AT I JH BR RS BTS2, T RS BIREEEAE RS2 5 RN, Bk, £/
WS REERADRE, K5, BINZEBSHRTSE, BReRF5E, RaeNESRASHE. Hik, R
BAIPAS| 4R B AANZ RER A B, (HESF AR AN BRI (k)2 global 1EA)E X4 JR7E
&, o nonlocal iIB4)E LIINZREAL ).

TEVE FH BB 2058 b2 (552) 51 BB B0 Rl is 536 s Tk, s 4eda 8 m Rfkid
(1) (HAP g AR IR LSRG 51 AT AR R ) | 24— AR B i 25 oh— AN Bt 2 iz i A —A4
B R AT 5 25

PREE AE LIRS R P L R A% 5 BRI G A E L . R BB FR Tl X A E A H P B E eR
Bo ] DAE I HA A FRAG 1 A — AR BOG 5, I g

>>> fib

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

>>> £(100)

0112 358 13 21 34 55 89

WERAR A AT, ARATRESIAY £ib AR — A, WOV BEBRAREIE. 5% 1, A
return IR RRBCIA R BIE, RUFIXAMERTREAN 4 TCI. XAMEFRA None Ge— N HNEAFR). @H
R SR 2 BRI AR [BI{H None. AILRARHA FEE AT A print O AR E:

>>> fib (0)
>>> print (£ib(0))
None

2 5 A EL B HH 2R PO BB S AR, TR a8 S5 A8 e i e At s ey o

>>> def fib2 (n): # return Fibonacci series up to n
"""Return a list containing the Fibonacci series up to n."""
result = []
a, b =20, 1
while a < n:
result.append (a) # see below
a, b = Db, atb
return result

>>> £100 = £ib2(100) # call it
>>> £100 # write the result
o, 1, i1, 2, 3, 5, 8, 43, 2i, 34, 55, 89]

AMBF AT —LE Python JjHE:
o return IHAJR [ EREI(E. return BT RIANSEHT, &[] None, PRELIATSESRE H iz vl

None,

o i8] result .append (a) WM THIENGL result [ Fik. HER WET MEMEE, HAK
M obj.methodname, HH obj BFANGL (WPAg—1HKIKX ), methodname & X GIWFEALE
S IESTR AERZEEE SCT AR . AR SEBL0 7% T DA AR [E]  24 BRI 2277 A2 1
o () ETTPAE LA CHMRERF G, SHE.) LRBlh BRI append () 2 M5 EX
iﬁi)‘(ﬂ‘]; ERUENRORBEIN—IHITR . EABIHEERET result = result + [al, {HAL
> <E—[§}°

VSRR L, xR RIAR X FETELE, B, MR AR RN, R e B U AT (AP R .
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4.8 HEE SLIFHE
B SRR TSR B CHLT =T DAL 2 B T

4.8.1 BAIAMESH
R EFNMER AR A BT VAo, WA B SCRE DR 28, Bl

def ask_ok (prompt, retries=4, reminder='Please try again!'):
while True:
reply = input (prompt)
if reply in {'y', '
return True

ye', 'yes'}:

if reply in {'n', 'no', 'nop', 'nope'}:
return False
retries = retries - 1

if retries < O:
raise ValueError ('invalid user response')
print (reminder)

A PRECT A DA =X
o HAHMESLS: ask_ok('Do you really want to quit?')
o 5 —ANA[ESEE: ask_ok ('OK to overwrite the file?', 2)

o 5 WY JFH 82 % ask_ok ('OK to overwrite the file?', 2, 'Come on, only yes or
no!'")

ABLEMEH T RET in . HTHIAFIIHREEEREAE,
BROMEAE S T L R BOE SOPSRAE, FTRA:

i=5

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

i =6
£0)
Bl 2 S,

REE S BOME TR K BOME NS, ISR OIS 2 Ry, S A 5% R R 45 2R -
B, R R e RBUSLEA ] HE S S AL

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

print (£(1))
print (£(2))
print (£(3))

R
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[11]
(1, 2]
(1, 2, 3]

ARG SR Z A1 3 SN E Iy, B AR 7 304 5 eR 4

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

4.8.2 XRFBH
kwarg=value FBRHY % 48T S tT AR T BT BORURGINT -

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, "!")

KBRS SR (voltage) MIZ=ATESHL (state, action Ml type). ZERETFFIT5K
VR

parrot (1000)

parrot (voltage=1000)

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

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

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

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

positional argument
keyword argument
keyword arguments
keyword arguments
positional arguments

S
~ W NN R R

positional, 1 keyword

DAL B R 7 R TR

parrot ()

parrot (voltage=5.0, 'dead')
parrot (110, voltage=220)
parrot (actor='John Cleese')

# required argument missing

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

#

unknown keyword argument

PREOR I, KRBTSR AR B SRS . P A 215 1) 88 7 S B AL — A B B0 2 9 S 8L
(K, actor A% parrot WAHMSE) , KEFSEAINTIHFAEL, XWAFHLESE, (Hin,
parrot (voltage=1000) HARL). AREMFE—DSEE UMK, w2 — PR BR i 2 ey i1

>>> 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'

JE—MNES N **name JERI, Hl—AFH (£ typesmapping) , % T 3L &5 R E E SR
N2 AN TR K72 8. **name TEZ [ PLY *name FEZ (F—/NUNE) AEMA (*name MAIHE
**name Fi ), *name BI04, EICHUEES I EZ ML ESE. BN, AAE CRTHX
FE BB
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def cheeseshop(kind, *arguments, **keywords):
print ("-- Do you have any", kind, "?")
print ("-- I'm sorry, we're all out of", kind)
for arg in arguments:
print (arg)
print ("-" * 40)
for kw in keywords:
print (kw, ":", keywords|[kw])

xR A AR 05 2R -

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

AR

—-— 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

R, KETSEAE SR P05 78 e RO 0 — 2

4.8.3 H¥HEH

FOAMEOL T, SROTLASE B ol R e 7 4 2545 Python s %, S TibAURD 5 Wik, SRl BRIS R0
i%j;it, XRE, JFREATERREUE L, AINHESEIR UL AR . A EECRET, e (U R T
flids.

PRECE AN

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

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

/A RRIER . KRS RITESUHESHEA S R EC (8, (RS, XY XETES
Wtk iEE.
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BN XBFEN
PRACE SRR / A1~ I, SH00T DARR O B B B 7 AL B 4 R K

REESH
WAETANA G407y, FrEES T AMCH IURAZ E . AR ER, TESHIF R EE, HiXEES AR

K. (RN ERSIVEAE / (IERUL) ®i. / ATEESE EARIURMEES S HEES. MRE
WoE SChEEh /. MFREA RGBS

/JEAIDAR 5 R R T il AR X T IES .
BRI EFSH

S FRCH IR KT, BT RBFSEE UGB RS, NESEYIRPE A R EFE
ZHIANIN *.

ER #4151
A NI RBOE SORB, FER /7 F* peid:

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

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

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

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

F—REUE X standard_arg @i WAL, X I B EATRR ], AT AT (7Bt T DA K B
ISR

>>> standard_arg(2)
2

>>> standard_arg (arg=2)
2

%A pos_only_arg WREUE XLHE /, UBRMEHAEES:

>>> pos_only_arg (1)
1

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

B=A AL kwd_only_args BIBREUE SGlId * FMIUR K ETSE:
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>>> kwd_only_arg(3)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: kwd_only_arg() takes 0 positional arguments but 1 was given

>>> kwd_only_arg(arg=3)
3

R JE— A BRBTE Al — A~ RO S, B T A = R 55 -

>>> 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'

R EUE SO, kwds 18 name 4R, PIE, FTRES(IE S name PEARLE SR

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

PR T FER [E] True, POMKRHEET 'name' B5H—MESHE. Hla:

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

Mk, (RGRSH) 5, STOAT . I, BECE SUE name SfERIRSH, *nane ' (I DAFER 5 bt
B

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

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

BAEUL, SURAETES A PRI AE **kwds R, AR5
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INGE

AT 81 e s TR L AE 2 T A T R 00

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

BERA -
o MHMRGLETES:, WILMER P IERENIES 4 . TS24 80 SEhn i S, 53 i 4 1 eR 20 S8 2
i, BRI B S M By, XAy SR

o YWESZA LR, HBRAFRT AL R BOE SCE Z) B, B PO L b se S 0 A E s,
(EWiPS7 52N

o XITAPL, ERAURAIETE S, FIRART IEASRIE MUY S 4 B R ) APT A2 3))
484 EETBIIR

T R, SR ERCEN LSRR W . XS (T ter2) ). FERAEEL
BWLSZA, TREA T EESEC

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

variadic ZHN T RIALBL BRI A RIRSE, Wik, EMEFEEESIIRIAKRE. *args EZRNE
e ASUA R MR RTS8, IR TS, AR ES

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

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

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

4.8.5 FEXBIIR

BRI T SR L E S, (RSB ARSI RBOTH LN, BRI #AE. B, WER range () K
BCEORMSTL I start Fl stop S22 . WRXBESLON RO, WEAET A &0, )~ ARSI
BOCARLH R

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

[3, 4, 5]

>>> args = [3, 6]

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

[FIRE, FHLRT DA * > AR X b r SR

>>> 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"}

&)
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(# E30)
>>> parrot (**d)
—— This parrot wouldn't VOOM if you put four million volts through it. E's bleedin'.
—demised !

4.8.6 Lambda FEiExX

lambda KT HTAIH/NIHIE A K. lambda a, b: a+b BEGREIWNSHINAHI . Lambda p& K]
TAEMFHELREOS RAGHTT . TEETA L, A RBUA R B gakal, 7Rl E, B HREFMREUE i
Vil SEREUE X—FF, lambda pRERT PAG | AL 15 H I ) A o

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

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

42

>>> f (1)

43

B lambda Fik =GR A R, 38T DAL AL BREUTA L8R S 2

>>> 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')]

4.8.7 XHEFITER

PATR 2 SORS AT HS A RIS U 205

BAT N R R R . D PRFRN . A AR BB AR G4 s, Ry i HoAth oy 303K
WX efF B (BRARIZAFRREY i il ik B ERVE R 301 ) o X —ATRAKR G FRIFL, DA 4Rz,

SCRFAFER N 4TI, S TATRON A AT, S R S S R A . R TR S T BOE, i
BRI LE . BIEHSE.

Python fffr i AN MR Python Fr AT A5 R IR AH0E, L, SCRIACPE T HW AR B BR it . X35
PRAEREIEVA R 200E . SR FAFEREE —1T X B IS — DN IEZSATUUE T B SR A A i i B i (55— 17 %
HEAFERIFLRG IS AE, Ha e P Ar e It A, B, ReEMSE—1reogit), N5, MBR7ArrE
AT RAL S it <N AR ARER LIt D RAT, (BRI T A AT, R
B BEA T T I 25 FAT . AR IIRAT IS GRS 8 A2shs), NS AT AR

MR ZAT IR AT AT

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

No, really, it doesn't do anything.

mmn

pass

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

&)
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(% L350

No, really, it doesn't do anything.

4.8.8 EHBUERE

PREGHE AR T IER ) B E SCR BRI e e 35 2. (FEIL PEP 3107 71 PEP 484 ),

72 DA SATE ST E B B0 __annotations_ & A i e B HAWR S BOA W . TESARTER)E
SRR S 2N E S, TR — D SBCRECAARER AR 2 IR BMERRER E O7 20 AL &7
>, IR —ANFRAN, XFWEEN TR S I RMER def ifFMEHRA TS, FHARBIA — b
MISE — AR K7 S RA SR [l A A A B A

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

>>> f('spam')

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

'spam and eggs'

4.9 INEH: BIBRE

PAEARRF SR, AR Python fURS, J2RMEINHE—T RABRAE T . REBUEFHLRE DA [H] 19 K% 1%
S (BUEMERHLDL, PoksaMe) o AL OHA A SR T e . AELE AN s B SR i AU B — i
TR, R A g KUk XA AR CHE )

Python 3 H K Z#RE1E PEP 8 B XA&FE R EHMEATHIM IS XIS S TR, FLOEH o Python JT % 45 A b
R OUFEE AT RZIRE PO

o GiHE, W4T, NEHHIRRT.
4RGN BE (EIRE) Rk (BE5 L) Z R i %e. BT RIREL, S5 .
o AT, —ATAHERE 79 TR
XFERA T/ NG PSR AR G ST, (R T e R B Bnas FIFHER 32 A A0S S0
o HZATIRRECRIZE, IR BRI AL
o SR TERECE B —AT
o R SOR AT
o BEAHE . 25 EEHEM, (AREEEARESNEH: a = £(1, 2) + g(3, 4).

o KM K KWy 4 B —HG L BP, fr 4 K UpperCamelCase, fiy 4% o ¥ 5 07 ¥k
lowercase_with_underscores, Mg TEFHE —NSEE R self CGRMBEENL#IER).

o G5 T EERZIERST AN, ANEH AR 965 . Python ERIARY UTF-8 mi4li ASCIT ] DAJHEALAFif
L.

o [HE, 2RI, e U RTRERE/DS, tAREAEARIRAT A I 4R ASCIL 74
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CHAPTER B

HRLET

ARERAIHEZ Bzl i) — L%, FRE, i B R A

5.1 FFRiFRE

PNFBARR B SR ML TE, PIF R A AR AR :
list.append (x)

TEFNFERBRIM—ICE, 4T allen(a):] = [x] .
list.extend (iterable)
A ERX R TTEY RYE. 24T allen(a):] = iterable.,

list.insert (i, x)

TERREN BEHATCE . B NSHRBATTEWNERG|, HI, a.insert (0, x) FEIIFRILHAITCE,
a.insert (len(a), x) Z[T a.append (x) .

list.remove (x)
MINFFHEREE — AR x e . RRBFeE TR, filtk VvalueError 54,
list.pop([i])

BERpIR RS E M E ERAH, FRRIIZEAH . ARRIEERTS, W a.pop () FREERHRIHFFH
s a— 4 H . WRAIF N NRGSAEFNRRG NEH Z M2 5| % IndexError,

list.clear ()
ERF R P ICER, MET del al:] .
list.index (x[, start[, end] ])
R EIF R —MER x FTCRFBRRT . REFFEE TR, ik valueError .

[ ESHY start T end SV TS, HTRHERIRFISIRIEE T80 IR EAYRG 2T A
SIRITFHIAI SR, AN start ZHL
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list.count (x)

R EIFFHICER x HIAREL
list.sort (* key=None, reverse=False)

SRR P RICR (T AE SHEF S, 1R sorted () ).
list.reverse ()

k21 E LRl PIvE

list.copy ()
R EF) LR FEFE DL BT al:] .

RGN TR Bl:

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

2

>>> fruits.count ('tangerine')

0

>>> fruits.index ('banana')

3

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

6

>>> fruits.reverse ()

>>> fruits

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

>>> fruits.append('grape')

>>> fruits

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

>>> fruits

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

'pear’

PRAJREE A YE R F| insert, remove B sort SF{UE A R A B 5T AR BHE -- AT 1] BRIA(E
None,! iX/21f Jl T Python H A n] AR Fia 4544 18 F I

VR RE LR S 155 — PR a0 I R g Bl ] AHE P B LA . 28 BIK4E, [None, 'hello', 10] HiA
FTHERF A REEOR RE-5 7 A7 HR LT None AREH HABRALHLAL . MAh, IAATE—LE3ch g T K R
. BN, 3+43 < 5+73 AR IEERHEK.

5.1.1 RSIRcI KR

Y 19 IR T AR 2 MR 9 A RG], SR JE S I TR iR e . (“JRESEh ) o SR
T m—"A2H, WA append () o ZMMRTER—N&H, W pop O, EFRASEERG . Hl:

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

[3, 4, 5, 6, 7]

>>> stack.pop ()

7

>>> stack

T

VS E S AT RE SR AT AR R ], AR ELEAT, B d->insert ("a") —>remove ("b") —>sort () ; .
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(B LE10)
[3, 4, 5, 6]
>>> stack.pop ()
6
>>> stack.pop ()
5
>>> stack
[3, 4]

5.1.2 RZIREIRAS

FIRMAT AR, SSEARICER, RSelul (“Seibstil”)s SR, SURMNAII AR MRR. oY,
TEPNFARREFMAMER TR ARFE T, BAEIZTF B A SR ERCR AR (PR A TR AR AR 3 —

fir)

KBS B #f ] collections. deque, WJRAPGEMMsmASINEMERCE . Filn:

>>> from collections import deque

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

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

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

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

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

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

5.1.3 JIRE ST

5 Fetfe SR S M RS . AR R, KRS s T AN G A T2 SRR, AR
JRASE AR H S35 BT IR A E S TR AR TR

B, I ER 53

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

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

R, XBAMOE (SR A8 <, WERERASTHRGUIRAAE. NIk ATERIE 57
LI

[squares = list (map(lambda x: x**2, range(10))) ]
BSEN T
[squares = [x**2 for x in range (10) ] J

MK PRE AR . S
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SRS E N O EUT A —PRISK, BRI for i), MR, REPME for o it
L. R for B L E TAIRMHSIT AR — IR, R00kB, U TIIZRIRE S0
SIS I E 3L Ak

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

ST

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

R, EIPIBACH T, for A1 i BNUPAHN .
FikARTdl (Bl B (x, v)) W, 24U E4ES:

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

File "<stdin>", line 1

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

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

F) et A Cn] DARE A2 25 i ek S OR i & e A

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

H) TP BRI IR FRIE AT AURAEM 2GR, HE R PR — oS
NIHEAS 3x4 AR, i 3K 4 B4R

>>> matrix = [
(1, 2, 3, 41,
[5, 6, 7, 81,
[9, 10, 11, 12],
]

NS e T T AR AT

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

ﬁﬁMEZﬁ¢%¢%ﬂ%,W%%ﬂ%ﬁ%ﬁ%EEZE%ﬂm%iTi*ﬁ*ﬁ%,%%ﬁﬁ%?%
T

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

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

Pd e, AT

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

>>> transposed
rrs, s, 91, [z, 6, 101, (3, 7, 111, [4, 8, 12]]

BRI, B E R U AR R . U, zip O BRBCERF

>>> list (zip (*matrix))
[, 5, 99, (2, 6, 10), (3, 7, 11), (4, 8, 12)]

KT THESHHEAREN, SR %5707,
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5.2 del {Efq)

R R DR RS AR M E R H: del 4], X 5K [E—AMEM pop () FEARE. del 18
AT T M E PR R R s S AR (A2 mn@ R R — 25 R ST I A ) o B
4

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

>>> a

[1, 66.25, 333, 333, 1234.5]

>>> del a[2:4]

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

L]

del AT DA Sk M BR e~ Ar

[>>> del a J

W5, H5UH afiaims (ERVERS S —ME). FXRNE del BHAME.

5.3 JTEFIFSI

IR FARAMRE I, B, KoY #AE. XWREREAE 2] (2L typesseq) . Fifi Python
BRI, HARR PR BB RO A L . ARG — R P 51268 7L,

JCAL 2 RS R ITROEALR, il

>>> t = 12345, 54321, 'hello!'

>>> t[0]

12345

>>> t

(12345, 54321, 'hello!"')

>>> # Tuples may be nested:

>>u =t, (1, 2, 3, 4, 5)

>>> u

((12345, 54321, 'hello!'), (1, 2, 3, 4, 5))
>>> # Tuples are immutable:

>>> t[0] = 88888

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: 'tuple' object does not support item assignment
>>> # but they can contain mutable objects:
>> v = ([1, 2, 31, [3, 2, 11)
>>> v
(rx, 2, 31, [3, 2, 11)

iy, JCAERE M RS, XA REIER R RS CAL . AR, BES A RTE, Al aE e
A (AR el R FA R —AR7) o AARVEATCA IR ICRIE, 4R, ATRARE S5 RSE ]
SO J:OpInii

BAK, T SRR, BEAGRARE, HgdAE. Jcd@immuable (RAIZAERY), —ATLE 50T
FIFS), dd g (WATR) ®RGIV5H (A2 namedtuples, ALAJEIETI). §#@muable (7]
ARHY), PIRITCE BN BTRAL, ArA AT
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i 0 A 1 AICRMITCALHLRSRIR: N T IERN XA O, WA — BN . RS S T
PABIEZ T R — Ao R Al DUl XA TR G Sk i (B B —MER IS A

R ). HBE, (A% film:

>>> empty = ()

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

0

>>> len(singleton)

1

>>> singleton

('"hello',)

EAt = 12345, 54321, 'hello!' & m#04T
HECA. WA

SHBIT: {H 12345,54321 f1 'hello! ' —E#fI

[>>> X, Y, 2 = ¢t

]

W2 N o) ot 2y, BT A MEAEATES . PO ey, 22 AL &5 0 051 o3 i i A

%o TER, ZEREHS R T4ETUMFE a4 s .

54 £§

Python j& 375 & XFEURARIL. SRE R M AERITRANAY T A d . BA HA WIS AR
TCR. LAMRIFFOH. E. B WRESFHEAER.

HBRESE

BIEG MR S set O Wi EE, QIESEAGHEN set O, AREM {1, {F QEMES 7, T
—/NEN RS - 5’—,\0
DA 2B ) 75
>>> basket = {'apple', 'orange', 'apple', 'pear', 'orange', 'banana'}
>>> print (basket) # show that duplicates have been removed
{'orange', 'banana', 'pear',K 'apple'}
>>> 'orange' in basket # fast membership testing
True
>>> 'crabgrass' in basket
False
>>> # Demonstrate set operations on unique letters from two words
>>>
>>> a = set ('abracadabra')
>>> b = set('alacazam')
>>> 3 # unique letters 1in a
{'a', 'r', 'b', 'c', 'd'}
>> a - b # letters in a but not in b
{'r', 'd', 'b'}
>> a | b # letters in a or b or both
{'a', 'c¢', 'r', '4', 'b', 'm', 'z', '1'}
>>> a & b # letters in both a and b
{'a', 'c'}
>>> a "~ b # letters in a or b but not both
{'zr', '4d', 'b', 'm', 'z', '1'}
57 707 KR, AR
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>>> g = {x for x in 'abracadabra' if x not in 'abc'}
>>> a

{lrl, ldl}

5.5 i

73— HEHEA ) Python N ERHREAIE F % (2L typesmapping). 7 HLAEHAWTE 5 h ol RS ERCh “KHk
FPf” B0 SRR . AR AREDE BRI AT RS I P81, il DA ST 1, ST DU ATAT
AAAERAL; FPRPE IR B rT M AR — e R 5458 . B soc i Ndn] pAME 6 4
R T B A LS AT R R , WIANREME i . SRR BEVE A GE, R mT DA R 51K
. VIRTREEZ append () Ml extend () %7 EIHAT RS M) %

DAL EE N ST ARG, (AR BT ME— 1. JERE S {3 TR, 5 —Fin i
S50, AETERE S A AGZ S IR SR, Kt i i 7 5

FHL) R F R KRBT AT PRHUE. ] del TTDAMBRSEMERT . I CAAAER) KRB FAEAE, S
FRPAESPIRN  BEAFAERBRIE, W 2R

XFFHAAT List () #4E, R TP A RASIE, FEARTHS] (NTEHET , W sorted(d) ).
Rty SRR AP, (O R in.

AR S — 2 S i B R B

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

>>> tel['guido'] = 4127

>>> tel

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

4098

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

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

["jJack', 'guido', 'irv']

>>> sorted(tel)

['"guido', 'irv', 'Jack']

>>> 'guido' in tel

True

>>> 'jJack' not in tel

False

dict () A4 R BOnT DAECHE B EXT e 51 i -

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

T AT DR R s N i

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

KT R R A AT I, B R T SR SR S

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

T ARERA, ATDABE L tems () J7 R G % O R

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

gallahad the pure
robin the brave

TEFH) R EEAE, ] enumerate () BT DAR IS A7 B2 5 | R I {8 :

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

0 tic

1 tac

2 toe

R IEER A S AFAI, ] zip O BRECTARF A e R —— DU

>>> 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 Dblue.

N T WX FESREATIRRR, ATDAK BRI IE [ S, ARGV reversed () BAL:

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

P w o J w0 -

HAGE PRI, ATAM sorted () %L, FEAMBIIRFHIREER L, A o] — B 41 :

>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange', 'banana']
>>> for 1 in sorted (basket):
print (i)
apple
apple
banana
orange
orange
pear

i set O ZBRFIIHRERICR. ] sorted ) M set () WHEHEF EHIMUT , IHFRE 7751 H i iE—
JLE:
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>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange', 'banana']
>>> for f in sorted(set (basket)):
print (f)
apple
banana
orange
pear

Ok, FETRF BB RITNA R, QSR R, B

>>> 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]

5.7 FAFH=H

while fl 1£ ZPFAA R AT PASERT HUAR, B T DABEIEREIZ AT -

HEGZSAT in fll not in JITFIATHIE —MEREAAAE (BOMAAE) TRDAEGH BRI . BHAF is
M is not T HEPMMEREEER DN, I LEI2 BT IL e —F, HARTAEMEEzE

Fo
P e SR . B, a < b == c K a BA/NT b, Hb BHE%T c.
FEBAERAVE A DUR AR /RIZEAF and Ml or 46, HH., HREAE (BHAMMM/RIZE) BI45RERAT AR not B .

K BEEAERF IS PALT R EAERT s not ML, or MILEHmAL, Bk, A and not B or C
FEMT (A and (not B)) or C., HHAMZBEAFERIME A, AR AHBERE S FREENAHG.

MiBHAF and Ml or EPNEN 425825047 HBHONEZARM, —BHaIAESR, KE L.
wn, WA CONE, BN, A A and B and C AR CRIE. MAEEEEN AR /RER, FHikiz
ST IR e {32 i — K T B HL

AT DAME s S s e AR A A RIS A2 5, il

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

>>> non_null

'Trondheim'

R, Python 5 CAIH, FERBAAMIRELA LA LB EAF = Kk T C 27 H LAY F
BAERIKA NG ==, AGHT =.

46 Chapter 5. #iE4Es




Python Tutorial, % {Thi4s 3.13.0rc2

5.8 I b A BIRILLER

FEBXE G AT DA AR ) 1 S 2 ) HAM O R A o X AL A 7 3 BT - %8, HOBCRTN R oCE,
RAHRE, WIRTHf e USSR AARASE, WA Z RPN IuER, PALSSHE, BRI —DFEsIgis.
RE R TCRA TR A A 751, A T 5 SN U o AR A~ 47 P I AT B B 7
RESE, WP FPEIRAE . AR —DFSE 50— BRI T8, MERER S T BB/ () 1Y
FEole TPk, s 0F 1 Unicode BRI SHEF BT, TS T — 2L LB ) 262U

ANk TS

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

TR, YRR R ARy, R LR AR AR 0L T BB TR, T ABEI < A1 > gEAT HUR
B, RE BT RAE ST EIA TR, BrA, 045F 0.0, 4545, WRBCARMLEER ETIE, R

N SHEEL SR, 25| K TypeError 5#H .

&ix

5.8. FFIIFnH fth2eBAYLLER
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CHAPTER O

RIR

iB i Python R, FRAUEARS, ZHIFE Python fREAS e UK BN RME K T . WL, WERK
REFFIN, Sl SOR iR A CRE RERS . ATSUUF PRI AN, IR S e A . BEEREFPBORBUG,
TP EYES, RAFCEATR S A TG WAL DA, AFEFEFE I — A 8onr, AAHEs L
& LB RET o

RSEIIRBETESK, Python 4 FfE S A —A 30, TEMA BB RERR A B LB P A o XA SOk 2 A2
Hes BEHPE AT DA N B HAB e R (FETUR AT RS, PUTIIAS Pl i A B4R )
B2 40 & Python & SURNE A SO HOUH 2 BB A MGE 4 oy o TEBIR TR, @4 )54 &

%ﬁmqiﬂuﬁﬂﬁﬁ%(ﬂ?ﬁ%%ﬁ@hmiﬁﬁﬁ%E%ﬁH%T@@fﬂwpyi#,%A%T
7~

# Fibonacci numbers module

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

def fib2 (n): # return Fibonacci series up to n
result = []
a, b =20, 1
while a < n:
result.append (a)
a, b = b, atb
return result

BUAE, HEA Python ERERT, HIDAT &S AL

[>>> import fibo ]

BLEAEAR 2 B £ibo g SR BB FRININE 24 il namespace W (3§ Z: [ Python 1F F 3% A= 4 722 18] T fiff
) BEHRRHRAFR £ibo FMBIIRE . i FIZABIHA FRARTT AT I v i1 e 45
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>>> fibo.fib (1000)

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

(o, 12, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

>>> fibo. name

'fibo'

WERZEF I RE, ATPME BN S JRAR AL i :

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

6.1 #RRIFHE

P B AT AT A S R EOE Lo X SETEA T H0AA AAEE . HLALAE import 15) 5 — il SREHLA 40T
CCAFEAMASBTT, BadTX ). )

TAEYEA A DAL G 250, BRI ERER b U I ROk R4 asm). Rk, Bl
PAYEASHR A0 ) 2 Jm A8 e S fEL 0o 5 ) P R e B AR RN O o 5 — T T, SRR 6 A 0 T
AT 5 5 AR B A —FERYPRC T modname . itemname i — MR 2 R &

BB DL AL . AR AT AR TR import B IERER (S0 ] DAVLR A ) AYTFLAHX
HARSRHIZOR . WERPOMCE T — MR i R, MBS A B FR & s i B AR i 42 Ry iy 44 25
[ o

AP import FHAIALATE AT LARE R B 3B 24 5 BB A B A DT BER G iy 24 23 ) e il n:

>>> from fibo import fib, fib2
>>> fib (500)
0112 358 13 21 34 55 89 144 233 377

ARSI B AR L AR5 AR Riar 4 S (BRBAEAR B, £ibo FRE LA FK) -
A — P (A T] DA AR A E SR IR 447K -

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

RIS FAFAARLTRIL (1) TFERAFR. REEFL T, AEXATRE, XAy m s
AT —HRHZFR, TR ERCEE AR,

R, BT, ARG N A <, Wy, XL FE LA E AR . Aid, N THE
LHAGHFG P OITIAT, X2 BB,

BRA G as I, HIEM as RS ARSI E .

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

5 import fibo —ff, XMITABAIIARO AR, ME—XlE, SARZRE fib,
£rom AT LA AT, BORIEL:

U SRR b R EIUE LR TR AR R B ST T2 e R BRI I R 4 R 45 s )
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>>> from fibo import fib as fibonacci
>>> fibonacci (500)
0112358 13 21 34 55 89 144 233 377

ik

AT RIUEBITHOR, BRERSS T L S AR, R TR N Z, DAE SRS (U
HR— My, AT PA# ] importlib.reload (), Ul import importlib; importlib.
reload (modulename) ,

6.1.1 LIHABF X HITHER
AIPAF AR H7 2247 Python ik :

[python fibo.py <arguments> ]

XIFEAERFRA TR R D, FIR AR, HAIE _ name_ BR{EH "__main_ ". WHLEIE T
HEAS BB -

‘if ___name == "_ main_": |

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

AN SO BERERE FHVERI AR, REREFHAE— b S AR, RNty 4TS BB AT RS LA FE A
fER “main” SCHHATHS A 2847

$ python fibo.py 50 ’

011235813 21 34

LR T A BB, IR AT

>>> import fibo ’

>>>

R TG At NMERER P 0, BOH T GERE R P TI B R A2 AT ) .«

6.1.2 RRIBTIEBE

B2 A—4% N spam BUBERE, MRS EICSBRAGIXAFRE N B, XEBHKZFRTE sys.
builtin_module_names H 5. GIRAKE], ERELTF sys.path Frf i HEY EHEEL N
spam.py 3. sys.path @MMiX el BRI IH10H:

o WA AT HIBITRIAFITER B 5% (SRS E SCUF I 24 1T H %) -
e PYTHONPATH (H %%, 5 shell Z5 &8 PATH iEE—FE) .
o MKHT M ERAME (IR @G — 1 site-packages Higk, Hi site BIHUALEE).,
L Y7175 57 sys-path-init,
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ik

TESCRATSHERN SRR G, “Ban T EEIS T A PTER R 2AF SRR AR H .
AL, APSEERTER H S BTN I R R B

WIS, Python REFF R AREEL sys . path, MIAPIER HRETAREEIIMERIE IR R . XEWE, W
AL H S ANRA FIARIE R 24 09500, AR A B 2% SR B, AR R E R X — e — MR,
B AR R AR BN Z . AT R AR

6.1.3 “E4miFHY" Python %

N T PRGNSR , Python HUBLERI I IUAeATAE __pycache__ H3kHt, 45N module. version.
pyc, version X4k SRS AHATHTY, —Fs2 Python FRAS . HiIfll, CPython 4 3.3 AT, spam.py
WA ZEAT ) __pycache_/spam.cpython=33.pyc. iXfffi# BBILEA [ Python fUA SR A
PASEAE

Python X} Ui i SRS BT HY, EEMFMEE TS, BEEEHmF. Wit Ee2Asm. it
Gh, GRIFEHLSEE TR, HIL, WEARFRIZEA R R G2 8] IS E Y %
Python fEW AN E N FAK A ZAF. —, M THERANEL, SRS ERmIF, HAEERFER;
T, WH R, A S EL . N TN ER ARG BAIE R0 & GEIEITE TRAC AR R g%
JEIRAS ), Sdf e AR A e TR H S ARG A7 H sk, HLURH S BB AL 5 7] 24 1A R g 3R i Y AR
Bl N — S8/ NEHL
« 7£ Python iy s —0 3 —00 F¥ 3¢, W LA/ INRIFEE RN, -0 KERI S iE4], —00 KBRKiE
AR __doc_ A H . AR AT REME T Be N 2, L, B RAGIEHR, RS X A
i, “UeAbid iy B opt— #32%, I HSCHREE & —/NY, BERE ZAT B S AL RIER «
o M .pyc SUHFSEBRUIARF A AN < py SEERIGPATER EEHL, . pyc SO H RN a8 B s b
o compileall fHT] PA—ANH A A BB pye X

o ASTERRAIN KPR, P PEP 3147,

6.2 FRAERER

Python 45— MRUERERIGE , BFE Python FES2% (IWALPA RN ES %" ) B MR . —Sibug
MBI I, ENS LB EE S ORI NI O, AR TROR, BARHEIE
ARG ARG R G AR O o X SRR R AN E R, O SR T IR ZEBIE RS B,
winreg #ib JU¥E Windows 245 AL, — MR AMESE E R sys, BRI RS AE—4> Python %%
H. sys.psl Ml sys.ps2 ZE8E X T 845, EATAI DAUTAE 3R A5 B R AT

>>> import sys
>>> sys.psl
Ises 0

>>> sys.ps2

L} A}

>>> sys.psl = 'C> '

C> print ('Yuck!")
Yuck!
CcC>
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U R T 5 BT

ApH sys.path B FFFHSIR, M TR GIBIHUR RAT. 1

S SIS B

%A DLFR IS AR EmeWMWHﬁWm

EROABR AR TR L, Qioki & PYTHONPATH, WM P EREGARAS . W DAIARHED | BB %A &

>>> import sys

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

6.3 dir () HH

WEREdir ()

T A HpHE 2R &[]

e e S EE

>>> import fibo, sys

>>> dir (fibo)

['__name__', 'fib', 'fib2']

>>> dir (sys)

['"__Dbreakpointhook__ ', '_ 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',
'callstats'

'excepthook',
'float_repr_style'
'getallocatedblocks',

'getrecursionlimit’',
'gettrace',
'"intern',
'maxsize',
'path_importer_cache',
'set_asyncgen_hooks',
'setprofile’,
'stdin', 'stdout',
'warnoptions']

'builtin_module_names',
'copyright',

'exec_prefix'
'get_asyncgen_hooks'
'getdefaultencoding’',
'getfilesystemencodeerrors',
'getrefcount',
'hash_info'
'is_finalizing',

'maxunicode’,

'set_coroutine_origin_tracking depth',
'setrecursionlimit’,
'thread_info',

'byteorder', 'call_tracing',
'dont_write_bytecode', 'exc_info',
'flags', 'float_info',
'get_coroutine_origin_tracking_depth',
'getdlopenflags’',
'getfilesystemencoding', 'getprofile',
'getsizeof', 'getswitchinterval',
'hexversion' 'implementation', 'int_info',
'last_traceback', 'last_type', 'last_value',
'meta_path', 'modules', 'path', 'path_hooks',
'platform', 'prefix', 'psl', 'ps2', 'pycache_prefix',
'setdlopenflags’',

'setswitchinterval', 'settrace', 'stderr',
'unraisablehook', 'version' 'version_info'

'displayhook’,

'executable', 'exit',

WASHE, dir()

B T E R S A A5

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

['__builtins_ ', '__name__ ', 'a', 'fib', 'fibo' 'sys']
WREEI AR SIR: A2, B, W, - .

) AN PN E R R

dir (

AR LN AR E CAEAMERIR builtins H:

>>> import builtins

>>> dir (builtins)

["ArithmeticError',
'BlockingIOError'
'ChildProcessError'

'AssertionError',

'BrokenPipeError',
'ConnectionAbortedError',

'ConnectionRefusedError',

'AttributeError', 'BaseException',
'BufferError', 'BytesWarning',
'ConnectionError'
'ConnectionResetError', 'DeprecationWarning',

&)

6.3. dir () H%
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'EOFError', 'Ellipsis', 'EnvironmentError', 'Exception', 'False',
'FileExistsError', 'FileNotFoundError', 'FloatingPointError',
'FutureWarning', 'GeneratorExit', 'IOError', 'ImportError',

'ImportWarning', 'IndentationError', 'IndexError', 'InterruptedError',

'IsADirectoryError', 'KeyError', 'KeyboardInterrupt', 'LookupError',

(% 50

'MemoryError', 'NameError', 'None', 'NotADirectoryError', 'NotImplemented',

'NotImplementedError', 'OSError', 'OverflowError',
'PendingDeprecationWarning', 'PermissionError', 'ProcessLookupError',

'ReferenceError', 'ResourceWarning', 'RuntimeError', 'RuntimeWarning',

'StopIteration', 'SyntaxError', 'SyntaxWarning', 'SystemError',
'SystemExit', 'TabError', 'TimeoutError', 'True', 'TypeError',
'UnboundLocalError', 'UnicodeDecodeError', 'UnicodeEncodeError',

'UnicodeError', 'UnicodeTranslateError', 'UnicodeWarning', 'UserWarning',

'ValueError', 'Warning', 'ZeroDivisionError', '_', '_ _build_class ',

' debug__ ', '__doc_ ', '__import__ ', '__name__', '_ package__', 'abs',
'all', 'any', 'ascii', 'bin', 'bool', 'bytearray', 'bytes', 'callable',

'chr', 'classmethod', 'compile', 'complex', 'copyright', 'credits',

'delattr', 'dict', 'dir', 'divmod', 'enumerate', 'eval', 'exec',6K 'exit',

'filter', 'float', 'format', 'frozenset', 'getattr', 'globals', 'hasattr',

'hash', 'help', 'hex', 'id', 'input', 'int', 'isinstance', 'issubclass',
'iter', 'len', 'license', 'list', 'locals', 'map', 'max', 'memoryview',

'min', 'next', 'object', 'oct', 'open', 'ord', 'pow', 'print', 'property',

'quit', 'range', 'repr', 'reversed', 'round', 'set', 'setattr', 'slice',

'sorted', 'staticmethod', 'str', 'sum', 'super', 'tuple', 'type',6 'vars',

'Zip']

64 8

ARG “F RSB R M s Python LBy & 25 (A ) —Fh 7 . BN, BERY 2B FORZ N AR
BN BB TR . R A AT PALEAS R A5 A AL I I 4 SR AR d 44—, B Al A5

B thn] PALE NumPy ¢ Pillow 252 #5000 i R BN AR DAL I B2 vh 5

(B B G — A PP ¥ SO S A B B — MR (“7) . A E SO AARE AR DAY 44 R 7
W, Bl cwav, .aiff, .au), HIL, A TRFESCARZ B, ST — SRR
B O T S E AR AL B (BN, SRS a9 hEe . BlE AN T RERCR),

BEGE TCT5 TR REIAT . R XA O ER RE R T X M 2 -

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

&)
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(# E30)
filters/ Subpackage for filters
__init__ .py
equalizer.py
vocoder.py
karaoke.py

A, Python #2 sys.path HEYH R, &EHRAEHTHZE.

FEA __init_.py P BEIL Python S5 SRR H S IERLAAET (AR Fnamespace package,
O UG R . 5T DABT Ik 4 1) F A0 st xing 4668 th RO ek IULEBLHAR 22 B 1
AR AT T, init .py MBAUR—ANGOCHE, (U AT DT EL BT sk it
W all  AER SOHERREAIA.

PR DA 15 A S, i

[import sound.effects.echo J

DORFINEL T sound.effects.echo. BMEMT A KT H.

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

AR RA TR AR

[from sound.effects import echo ]

XA ME T B echo, FHEHADMERTZ, Kl #&an s 7206 H:

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

Import AR 75— FPAS (A8 BT AT I s A A

[from sound.effects.echo import echofilter ]

[FFE, XIFMEL TR echo, (HXHH KA echofilter () HEEW H:

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

R, fH from package import itemf, item AJRARMR) TR (8140), WRTLARA E S
B KA REHAMAFR. import AT ESEINAM R E T item; WIRARAEAHE L, WEZE item 2
Fige, FFozuling. WeRFCAF] item, W% ImportError FH .,

M, i import item.subitem.subsubitem AJ¥ERT, Bi/g—Ioh, &4 item FHUM R HiG
—Iin] DUBAERE A, HARE R b T e LAY, R & .

6.41 NBhEAN*

ffiff] from sound.effects import * Bt&kKHEMAA4T KATfEFEBESERITSACWICA TR, H
FIIF R PERCRAE SRR ISR, I BT RES = AEARA AR RIVE R, WX FPEIVE B AR 1T
HETEF AR E B T A % & A

ME— e R R it B ARG import A AATNEG]: WEREM __init_ .py SE LT
# __all_, izf7 from package import * i}, EHUEW FAMNBIAYIFR. LA EMHRAR,
PIVER BT A 2R . WA IR A A DB AT A * 54, nT UL 3R filan,
sound/effects/__init__ .py AR PAEE A RACHE:
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[ all = ["echo", "surround", "reverse"]

XEIMFE from sound.effects import * JfF A sound.effects WK =144 THidk,
TEVER TR BE S 2 B A E LAFRRY . Bli, WERARAE sound/effects/__init_ .py (ffrp

WINT — reverse P, from sound.effects import * ¥fHF A echo il surround EXF4T
B, HAZXTA reverse THIR, FENEMAHIE LW reverse sREUTHEHY:
_all = [
"echo", # refers to the 'echo.py' file
"surround", # refers to the 'surround.py' file
"reverse", # !l! refers to the 'reverse' function now !!!
]
def reverse(msg: str): # <-—- this name shadows the 'reverse.py' submodule
return msg[::-1] # in the case of a 'from sound.effects import *'

MRBEEEN __all_ , from sound.effects import * {&EA] RA&{E4) sound.effects PTG
TR S AR ST 425 B H 2R E sound. effects BT A (WA LIEIT _init_ .py
AT RIIR AL ARD ), RGP A e SUWATI 4 FR . X048l init  .py & UWAEMAHK (PAK
BB ) . B EESEHT import 1EA) AN A B AR (] AR . R AT AR

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

TEAHBIH, echo Ml surround FHUE T A Z M Hidr 24 250, FATEIAT from. . . import HAJEEATCTE
sound.effects WHENT . (M4EXT __all  BHEEW).

AR, DR import * B S IR R @A 2 FR, HATARSRABAE A 7= A0S H 5 i X
i

i8fE, ffif] from package import specific_submodule JAEfAE! Lk b, BT AR H
AL R 2 TSR 2 A1, X Fhor @ v .

6.4.2 HMEA

2N TaER (ARG R sound (1) I, AT UG 2% S A k5] R 9 T, i an,
I sound.filters.vocoder FEHETM ] sound.effects WHH) echo fl, BRI PAMHEH from
sound.effects import echo,

YRIE T AR A AN, BIFEA] from module import name BN import 14, X285 A A
FRUGRFTIAS S AT SRS B A Eg L. SIS T surround A, WIRAREH:

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

R, M AT AR . ROy TR KL 2 "__main_ ", FrDABISRIIRRE— 5] 4 Python
I R B TR, R A G N S AT AL TR A I A XA
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6.43 ZHRFHIIE

BB —AEIRIEIE __path__ o EMAY __init_.py PRACHEITET, REERRIRIS— R
IS, RIS, S _init__py JTFEH SRIGAFR. ATLMBROAS & AR S AR IR
IR R BRI T T

XAEEERATEN, (AT A PRI

&ix
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CHAPTER 7/

WS

Fefrfi i UM o2 Bt iE n] DAar th BE A P2, ol AB A& o AR EEST— L m] i 5
e

7.1 EEZMRIHERN

FIHEC IS BB S A E AER R R XE M print O K% (=R 202 60 U5
write () Jiik; ARUERH SCPFRT ARSI sys . stdout. BEMXAGEHESIIRHERES ).

Xt A SR AN J R AT BN S o i e, b Re 2 2207 2. Ak Hh AL 38 AR JLRR T34

o B XA T A T, BAETFATERITSKIG S =5 SRR £ BF o FERXFP AR, WTRAKE {
Y FAFZ A AG I 2E R, BFHIE R Python #ik3{,

>>> year = 2016

>>> event = 'Referendum'

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

o TN str. format () HIAREELZ PRI RV Ay SRR CAS TR om0 8
HAT AR SR it e 152, (EARIE TR BRI RS L E B . Rl AU e o s e As
-

>>> 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%'

1 71 % Notice how the yes_votes S T 2 I H H AR I T 5. XM FEITH T
percentage fePA 100 L55E, R 2 NI AE — A 25 (5S4 formatspec T fRE)

o IJa, WRVAH AR AT A 8 A AT AR AL AR, BUEMEATHRR A Ry . A7 AR 28 B SCHr
R PP E S SEIATI S, X B R mARA A .

59



Python Tutorial, & {ThR4~ 3.13.0rc2

WA TG ZAE R i, AR S R AR R I TR, WTPAM repr () B str () sBUEEEAN FATH

str () BRBUREIHEAFIERI(E, repr (O WA BOE TARRE S LI (E (MERBA SR THEIR, W58 H AT
SyntaxError). X TEA NSRRGSR R, str () BEYE repr () MFERE. —BREILT,
By PRSI, BT P e RIS U — R . FAFER A IR [ R B

RBIE

>>> s = 'Hello, world.'

>>> str(s)

'Hello, world.'

>>> repr(s)

"'Hello, world.'"

>>> str(1/7)

'0.14285714285714285"

>>> x = 10 * 3.25

>>> y = 200 * 200

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

The value of x is 32.5, and y is 40000...

>>> # The repr() of a string adds string quotes and backslashes:
>>> hello = 'hello, world\n'

>>> hellos = repr (hello)

>>> print (hellos)

'hello, world\n'

>>> # The argument to repr () may be any Python object:

>>> repr((x, y, ('spam', 'eggs')))

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

string BHR{F Template 38, PR PRHEBHON FATA IS — M5k . SREH S GAAT, M7
MECIEA TR, (EOR AR g S ) S FUARCAT B

711 gRAAFHEFEE

MRALFR R FE (RN -5 ) EFREREINEE £ 8 F, @il {expression} #iA=,, ! Python
FRRER B ZR RN

RAXUEIIFT @ R e, SHEFBAUGT, AT AR Gtz s AR 7 20 TR BIRE pi # AR/ NS = A

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

fE ' JRAGIBEON, T BRI N REIEE, 0T AR5

>>> 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

A — BT ] DAERS AL BT . " 'a W ascii() , "!s' WH str(), "!'r' WH repr():

>>> animals = 'eels'
>>> print (£'My hovercraft is full of {animals}/}.')

&)
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(# E30)
My hovercraft is full of eels.
>>> print (f'My hovercraft is full of {animals/r}.")
My hovercraft is full of 'eels'

= ULIHAT AT T4 Ak XY R R AT . S5 A ORISR L

>>> bugs = 'roaches'

>>> count = 13

>>> area = 'living room'

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

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

%;%Iﬁ HUEIH R AA T = WIIATE 25 B . A R LR U NS, 152 A $1%) formatspec {2
iz

7.1.2 =55 format() A%
str.format () JyYEMEARREITFIIR:

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

WIS 2 WIFA (BB B M4 str. format () HEMIMN S . HIES P TER
4y str. format () HYERIXT G IIHERI N B .

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

eggs and spam

str.format () JyiEH i K S8 5| FE.

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

(L EZHM K TSRO MERALA

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

The story of Bill, Manfred, and Georg.

TR AE PR K A PR S, el A e | A E s Ak, RBERe (B X I R Al PAE i A% 1
He, RS 0 YRR SE .

>>> table = {' Sjoerd" 4127, '"Jack': 4098, 'Dcab':
>>> print ('Jack: k]:d}; Sjoerd: {0[Sjoerd]:d}; '
R 'Dcab: 1}'.format (table))

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

8637678}

XA DA table FHLAER R ** ARCH) KT SR AL

>>> 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
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SWNER vars () —FEHRX AT XARFE SN, BRRR B — M5 B R A

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

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

__name__: _ _main__; _ _doc__: None; _ package__: None; _ loader_ :

BABIT, DR JUT AR A — SRR 8 2 i BB 555

>>> 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

str.format () #HFTFAFEEAE ALY 52 HARIA T I formatstrings .

7.1.3 FEhEALFITH
T T s A SR AP R 4

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

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

(FER, MRS E L print O BMA: EEAEESERRINEHK.)

TREEXGH str.riust O FIRERATELEMIATE A, W4 E SEE T BUP R TR BT A X5 . 2RIk
A str.ljust () fll str.center () o EMIEAGAEMAE, FRE—F7FRH, IR ARF
FRER, BATASEBI A, eI BRI AR iR, (AW n —MIEaL, a4
e/ E R T REA R (AR ECA AN AT A, WTRABEA x . 1just (n) [:n] XEEAUI 1)

F—MIrkR str.2£111 (), SRERT PP AT, HEERBIE S

>>> '12'.z£fill (5)
'00012"
>>> '-3.14"'.z£fill1(7)

&)
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# £
'-003.14"
>>> '3.14159265359'.z£i11(5)
'3.14159265359"

714 A FHBRBERMATE

% ILHAT CRA) WATH T A4 A . 457E format % values (LW format j2— 4545, W format
Y & Felfe S OATR A values A MEATCE R BRI AR TR . Bl

>>> import math
>>> print ('The value of pi is approximately
The value of pi is approximately 3.142.

.'" % math.pi)

old-string-formatting /N A ZHEZ X N .

7.2 EEXH

open () iR [E]—Afile object , ¥ I Z P E SN —A X #FSH: open (filename, mode,
encoding=None)

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

B ANEZ R T . B LSRR SN T AT P AT R . mode FUEALIE "', &
ANCAFRBEEEG v R AREEA (AR FRPER): "o FORTIIICIHEMNE, EMEHA
MRS BB IMBISC AR R o+ FORTTIF AT S o mode S22 IR, WS HEIAME "'

WHHFOUT, SR DA text mode FTITHY, WHLZUL, IRMSHFH RS FATH , XL TR IE AR ERY encoding
GibhHY . ARBATIRE encoding , FRINHIR S5 F-EH KK (W open () ). 2y UTF-8 @B EAYHRHE,
ERARVRAIE AR ] — AR e, BE ] encoding="utf-8" . fEMA/GHIN E—4 "D,
FLAH binary mode FTIF3C1F . b fIBLA R 2 LA bytes WMRIPEAILE W . A IEHBR T IR0
i, RARESRE encoding .

TESCABET BEHOCHRS, BOAMEF- SRPERATETRAT (Unix F24 \n, Windows F2y \r\n) Feffty \n. 1E
SCRBTR G ARAEN, BOAE \n Feffe[m] P G5 E 45HAT . X PP HAE T AL 5 5 18 SO X SCA SO
RULEA WM, (AR JPEG B EXE 4 “JEHISCIF P ifdie . R, FEEES RSO, —@ 2 — it
il

TERLTRSCUEE G, B with S, (RAUR, TGS, OO IEM XM, Mk Rt
Pho MH, i with MR cry-final ly (RHUE RS2

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

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

WERBA M with KT, WA £.close () KM, RIRDREBOCH: LI RS
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fo

PWH £.write () B, KM with XE#F, SR £.close (), BEMfEREFIERIRHE, L nfgg **
SE f.owrite () WBEOEA ELEB AREL.

Wit with i5A), SR £.close () KMISCHFRRIG, FRREHZSCIEXT SR 2 KK

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

7.21 XHMRROFE

AR ORI BT RE T BIE £ SR

f.read(size) AT EPCCANE, BB —SEdE, HFRRFRE CORMEL), S5rng (1
TR ) o size S PTERIEES R, AW size B size Sy ORISR IR BIBEASSCIRRY NS SR/
SENFRTAEIR, 2RI size FOHAWAEIN, SEOFRMIRZ size N (SCABEX) B size M5 (
HEHE) . MO FECHARR, foread () BEIZFRH (1),

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

>>> f.read()
T

£.readline () AWSCHFHHEIUATTECNE: TR A RGEIATA (\n), FATEICPERUBITRFERIN, X
PRI — AT A S EWATRF. SR AR E LI 22 £ readline () SEESTAHH, Emn
ELZFLAT RIS, SATHE \n' R, HTAFR RS AT

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()
T

MICHE RS ATIN, W DA OBERM P A SO R o X RRVERE R RO I A7, B, HLACHS R A

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

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

RSN EIE GBS PRI A T, RIPAMH 1ist (£) B{ f.readlines ().
f.write (string) {8 string INNEB A, HREIE AW FEREL

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

BHAHAMERIX R, BN TS CORBEL) SR (i figi):
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>>> value = ('the answer', 42)

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

18

£.tell () IRMIBERL, 250 SCPRXTRAE SOOI S AL, 3R RIS RSO IR I 754, PA
B SCARET BRSO

f.seek (offset, whence) A PAMCAE ORI E . Wt 01555 SN offser 1HE A 2% 0 H
whence ZH(FEE . whence {HR 0 B, FIRMSCFFATE, 1 LR MmO, 2 Fonii cR 2
YENS 25 5. W whence I}, HERAE N 0, RIAE I SCHHSAE NS5 55

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

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

16

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

>>> f.read (1)

b'S!

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

>>> f.read (1)

b'd!’

TESCASCE (B FAFEROR B b BHTIFRSCPE) o, AR T ST % (1 seek (0, 2) #
RENERE RIS, ME—ARLH offset EUZREM £.tell () FIRMIE), 20, HAl offser (R AR
TE XTI -

AR RIEA —LHING Tk, I BREARA isatty () #l truncate () 555 A RIS RISE RS
AT ERES % .

7.2.2 {£[ json REFLGHICEIE

TR I] DAMRA 5 U5 ASCHFEO S B2 B B RRIS— 28, PRI read () Jrik ORI FAFER 15
FRHRILIAG S int () IXAERYRREL, B2 ' 123" AR PR H R B A 123, M4IRBERAHR SR
7 LA A R BRI, P B AT IR AP S B 2 A AR A 2

Python LR Bl AT 9 8cdla 52 et X JSON (JavaScript Object Notation), i A2k Al FrRe2E 4 5 M A
TR R IR A AT o D EEARER S son I DAE A7 A JZ 4 F Y Python Bt , -5 HALR .
TR FIRIEA S EATIRERRN serializing. W5 EpFIR I ATEHBARWFRY deserializing. {EFFFIALHIL
FPAIEZ I, T ARG G T AT R T DA SO sl e v, ol i o I 248 22 e i B e oy 2L

ik
JSON =20t # T B AR P B e i . Ry L E X EHBAGEE, WHE RN 2 k.

1

s — A7 B AR B AT 22 B S0 1 JSON “FAFH R BE

>>> import json

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

'[1, "simple", "list"]'

dumps () BREEA—MEWE, dump () , BIREXIRFIIME Rext file o G, Q2R £ Gtext file X5, ATPAX
FEA:
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[json.dump(x, f) ]

RSN R, Gk £ REITIF. B binary file Sitext file XH4% :

[x = json.load(f) ]

il
JSON SCAFALZ5 VA UTF-8 4ihd o 24T ISON SU{AE N —Atext file FI T35}, (/i encoding="ut £-8"

XA B P AU AL AR ] AR BEA Fe Ry i, HAE JSON P SAAT 2R L], =5 BEAF HH 41 55 07
Json BB S5 6L X LI AR -

S0

pickle - HffFHH

5JSON AK[Fl, pickle j&—Ff SRVFASIL I Python M RIEATFPSIMLIG ML . (R, 4 Python irkif, AfE
AT 5 HMESRENYNEFEE. BOABL T ERRALZAER: WEREF a8 e b 3B IR
Wt E R DB, XA AR IR pickle £ il ASRATAE RS
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B, AERIEREANGERG L, BRGNS AR RSO BT, WizE &/ 2" — R
Bo BT (24) B AWIR: &R RM 7

8.1 iBEHEIR

VRS SRR RE R, /27 >] Python I IR B3

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

AAAAA

SyntaxError: invalid syntax

AT X A ATAERRR AT TR — MR AT A B BRI DCRY Bk . BT RER th T RT R 1 1Y
I Z AT HAHAATCIN FEUY . AEX T, FFIREAERAL print O EARINEIN, SRR E 2 ATt
PAEG (). UFARAT S AT B DR A ARYE R A SR H BIAS IS 1] DARIE 2206 A4 A

82 ®BE

Bl A sl T IERAYTEIR , ATI O ] AR A B e . AT M B S IR PO 3, A E
FEEEER . RPRIA TR 2 2 WAL FE Python (1 574 . KEBFHE A SEATALIL, M2 En FoH#

wREE:

>>> 10 * (1/0)

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

ZeroDivisionError: division by zero

>>> 4 + spam*3

Traceback (most recent call last):

&)
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(# E30)
File "<stdin>", line 1, in <module>
NameError: name 'spam' is not defined
>>> '2' + 2
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: can only concatenate str (not "int") to str

RGN RGBS T AR R . FRANFEEE, MR RSN IRE S —
PR TRATEI S AR P i R m R BRI R ZeroDivisionError, NameError fll TypeError, fE
R ERBFT AT R KA N E RN ATR. X TIra N E SR, EXT R e ) 5 )
At (BARXFERA H) . ARMER S ERAR NEARRST (2R T .

AT HARG AR R R, e En, SR .

R AR RISk Ak [ T s e A S s . — RS AU AT RO MERR 1m0 s (FUR & s MR E S
ABEEURAT .

bltin-exceptions %1 H T N & F i M HA XL

8.3 FHEHIALE

W DA SR A B 1 5 . N RIS EORIN T EA AN, EER AR, AR P R R
(fJ1] control-C BRIERGECHFIHMERAE) s R, PP IlifEF &Mk KeyboardInterrupt 5.

>>> while True:

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

try 1A TAEERRA R
o HWIE, PUTry T4 (try fl except XEEFZIAN (£47) 1BH).
o WA MR STE, Bk excepr 4], try BRIATIEE,

o WRAEPAT oy TR AT S, WBE % TR PRR AR AR EIZEM S except KT
JEHRER SR AICAS, W2 AT except F o7, SRIGBEE] try/except UIGHZ JGAREENAT o
o WEREARFH S except T & PHGER AL, WEXWAAEIINZN coy A WEPREA K
BIETRAS, WER— AAIZ R HPE PR It — 2 AR B
try IR A ZA> except F 61 KA FIR IR E A BIAE Y . (Hi A —DMEHRERF 20T . ARt
J7 FAL BRI try o) AR SR, AR B — try THA) AR A BERE Y ) 5 . except F &) T DA
AR 55 B cAlR A E 25w, Bl

. except (RuntimeError, TypeError, NameError):
pass

—/> except /) HH SR PT ALY 5 3 RF 2 % AR By i SC B SO B R AR B 2R S 1) ({ELSZ o SR AR AT A - 47
HIIRAE SR except F o) AR VCRCHERI LB o Filan, i ARRHK YT BN B, C, D:

class B (Exception) :
pass

&)
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(% 50

class C(B):
pass

class D(C):
pass

for cls in [B, C, D]J:

try:

raise cls ()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

THE RG] except F o] (I)Y (3B except B TESHT) , W&Hith B, B, B - HIfilt & 74— MITECHY
except ¥ 4] .
KA SRR, BEATRERAD KA, AIRE A BRERESH, NEASEWRBRT RE 2.

except T &) W RERTEF T A PRS2 — ML XA E B R LB, REOEH XA —
ZHH) args @ik, AT RN, WERFEEIENT _str_ () RITHIA SN L 827 1

.args.,

N

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

print (type (inst)) # the exception type
print (inst.args) # arguments stored in .args
print (inst) # __str _ allows args to be printed directly,
# but may be overridden in exception subclasses
X, y = inst.args # unpack args
print('x =', x)
print('y =", y)

<class 'Exception'>

("spam', 'eggs')
("spam', 'eggs')
X = spam
Yy = €eggs

RAPEFHER __str_ O $ih S8dT BN %R HIH S 570 (detail).

BaseException @A FHMILFEL. EM—1FK, Exception , EAEIHmMmAEHEL. g
Exception M EMFHEIETEAGAHE, FACIIEHIGRET %L IE. BIT0HER sys.exit () 5]
KM SystemExit , DALY P A BRG] &) KeyboardInterrupt .

Exception W] DA MEEACST, figk ULF) —Vl. 2R, SFmMese, RnTie R A i3 A 14T 3 b 3
ISR, I ARVHEM RSN LR N £

A Except ion i WIHURIT BGOSR AR, AGEHRE (RFRNERLHERR) -

import sys

try:
f = open('myfile.txt")
(25 N30
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(#z E70)
s = f.readline ()
i = int(s.strip())
except OSError as err:
print ("OS error:", err)
except ValueError:
print ("Could not convert data to an integer.")
except Exception as err:
print (f"Unexpected {err=}, type (err) =}")
raise

try .. except BRI HG A EN else F 8], Z T HARIFAE, BUIRIETA except T412 5. BWEAT oy
F A RS HE A SRR RS . Fln:

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 TAJLLI try TAJESINBIONRACRD 2hs, T PAREGR BAMIT AR oy .. except AR RIS
ieaibR e

S AL PR F A A BAE oy F 8 PSLZIR AR RE, B SAHAE ry F o P EH (SRR ) A9
. 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

84 MASE

raise IEA) SRR A SR E A Bl

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

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

raise ME—HSHlE BMA R FE . XD SRR 7 S PIE R 2¢ (JRAE H BaseException 2, f
W Exception BULTH) . WIRMEERERTER, K I8 BT S5 s HOk B S pife -

[raise ValueError # shorthand for 'raise ValueError()' ]

RSBSOS A TR, EIEAT R AR, W R AR S Y radse i) HOp A 5
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>>> try:
raise NameError ('HiThere')
except NameError:
print ('An exception flew by!')
raise

An exception flew by!

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

NameError: HiThere

8.5 BEik

R —ARAE B 57 KA AE except B, ERFSA BB FHEITINEE L, HFEFEHFRERF

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

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

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

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

NTHRH—ANRERD DR EWEEGR, raise iBA AT 0EN) from 14

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

et XA AR A il

>>> def func():
raise ConnectionError

>>> try:

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

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

ConnectionError

The above exception was the direct cause of the following exception:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>
RuntimeError: Failed to open database
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BEAVHM from None kS A 3Rtk

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

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

SEHAERLHITE W, bltin-exceptions

8.6 AFEEXER

PR T LU QA B R K 4 F S 54 (Python KO MAEILE ) o R DA ETHEE RIFB 72t
FHEHENM Exception ZEJRAE.

SR AREE SORREMOL MR Frae M (L, (Ul H R YRR B, A R — 2wk, Rify
(1 55 A BEAR PR BUA B BRIV S

KRB amHHELL “Error” Z5E, REMRHERH w4 .
VFEPMERTHUE SCT H ORISR, MR E S0 ek b ] B B A2

8.7 EFEBIRIE

try RIS — A TR, T AR OU N AL B A TR B AR .

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

Goodbye, world!

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

KeyboardInterrupt

WARAFAE £inally 741, W finally A2 try iIRFHEATRBIATIVRG —BULS . A try B2
K5, BeAT finally TH. DUNNENE T LA R Rl A e i

o WRIAT cry TR 7R RE, WA except TAHINV AN - WIRIXSFH B except
TAPEE, AE finally FAJPITIR SBCEFTRA

o except ¥ else THPATHIEESMA R . FFE, ZRHESTE finally TRIPATZ EHEHTA
o WIR finally TAJHHLE break. continue B return 84, BFHEHEALSEHERTIA.

o WIRPAT try BA)ATE S break,. continue B return iFA), W finally FAJFEHIT break.
continue B return HAZ HIHAT.

o AR finally TAPME return iHA], MIREERE finally TRKHEA return iEAIH) R[]
fE, MARKHA try THE return HAHTRFIE,

Bian:
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>>> def bool_ return():
try:
return True
finally:
return False

>>> bool_return ()
False

XA AR BT

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

>>> divide (2, 1)

result is 2.0

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

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

executing finally clause

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

TypeError: unsupported operand type(s) for /: 'str' and 'str'

W EFR, AR AR IAT finally TA]. except TAIRNAEBEPASFAF AR %) TypeError,
WL AAE finally THATEHERMA -

TESLPR AR H, £inally AN TREBAINBEHR (BlansCrisis MasdEs) EwAM, TR s
(EiNASlS

8.8 i W HIFEIRIE

FELER G ST AT LR RIS ERA TRV B . TCIR B X R R 0, WA T B4R
P Lean, ROIEFTIF—ANSCE, g SCE A

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

XA FEHE T, PTG, SCPFTE—BOR B E IR N AL THTIPARES o« FEMR] SRR Ao 54 AR
(EX TR B AR P R B AT RE S I wi th SR SCRFDASZI . TEAf A B O s P S a4 -

with open("myfile.txt") as f:
for line in f:
print (line, end="")
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WRSRATE G, RIBEAEAL PRAT B A, AR RPISCHE fo MISCHE—HF, SCRpUE SGEBLBERIXT R &
FESCR R X — Ao

8.9 S| AFINE SN THRNEE

AL T, LB IR KR RH . Xl R e AR P 2 LME S5 HHAT R I s L, B
WA HARR B, ARSI T H IR Z R IAZ T 2R

WE ExceptionGroup T4 TR HEBIRISIZR, EFEENTHIATA—EWG % BT,
It AE T AR b S5 8 — RS AR

>>> 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>
| File "<stdin>", line 3, in £
| ExceptionGroup: there were problems
o 1 ———————

| OSError: error 1

| SystemError: error 2
£0
. except Exception as e:

print (f'caught {type(e) }: e')

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

WL except* B except , FATAT A M AL BRAL vh A5 G LR ALY S . A8 RT3+,
IR T —MREMREH, B except* TAIHMAPIRIL T HMRBIR RH, MEITA HALR 55 % 4%
B HA TR, HRAPEBGIK.

>>> def f£():
raise ExceptionGroup (
"qroupl " ,

[

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

>>> try:
£0
. except* OSError as e:
A
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(% L350
print ("There were OSErrors")
. except* SystemError as e:
print ("There were SystemErrors")

There were OSErrors
There were SystemErrors
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 2, in <module>
| File "<stdin>", line 2, in £
| ExceptionGroup: groupl
-t ] —————

| ExceptionGroup: group?2
o 1] ———
| RecursionError: 4
+ 777777777777777777777777777777777777
>>>

R, B DREAR TR AR L], AR, X POESR T, X REEE R4
PR PSR R S, AN

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

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

8.10 HABRALtEREER

BRI PAT K, Bl TSR R B R AR BRIE R . TR SEEOUN , TER IR G
s ERRA . ITXAHEA, BHEA 4 add_note (note) 274, IRHEMEF
TR o ARV [ P S 8 2 5 R AT TR I I 22 BR A4 B A R

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

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

TypeError: bad type

Add some information

Add some more information

>>>

g, SRR EIERR SRR AR, AT RIS BT UE . RT3, AR R
AU, $E XA R AR AR .
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>>>

>>>
>>>

>>>

def f():

raise OSError ('operation failed')
excs = []
for i in range(3):

try:
£()
except Exception as e:

e.add_note (f'Happened in Iteration {i+l1}"')

excs.append (e)

raise ExceptionGroup ('We have some problems',

excs)

Exception Group Traceback (most recent call last):

File "<stdin>", line 1, in <module>

ExceptionGroup: We have some problems (3 sub-exceptions)
—_t - - = l ________________

| Traceback (most recent call last):

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

| OSError: operation failed

| Happened in Iteration 1

| Traceback (most recent call last):

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

| OSError: operation failed

| Happened in Iteration 2

| Traceback (most recent call last):

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

| OSError: operation failed

| Happened in Iteration 3
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b

PR TR R T RE S A s . RIBRTR A TR KA, AT AR R B R AL T o
), SCOLEATRELERE H BPIRES R R, B RAREEM A SPRERTE (R RR SR E L) .

FIHA R ARG AT EL, Python (YR I TR A HTTEIA MG o Python )24 k2Kl C++ Al Modula-3
RS G R, T ESCR T 0 S A (OOP) FYFTA ARUERFE: RAARILH TR A EE IRA I HERE
BRI KBRS i 4 k. MR T SRR AR s . Rt—HE, 2
tH3CHF Python BAHFE: fEasfTIQUE, AUEFIEN LABH.

WR A C++ RIERAARRTE, e (FEEIRALY) 5N public (BIAMATEOLIL N SR £ =), B
R EES K virtual . 5 Modula-3 F—#4E, %4 H T AL E R AR SRR E TR kR EE
RS, A—NRANE - DSERERNSR, ZSHhrE AR, 57 Smalltalk H—F¢, Python
RS, XN SEAMEGAERME TIE X . 5 C++ F1 Modula-3 N[, Python fit P B 257 A DA A
%ﬁ%ﬁmﬁﬁ%o%%,ﬁcw—ﬁ,ﬁﬁ%ﬁ%&%ﬁﬁﬁ%ﬁ(%ﬁ@%ﬁ‘Tﬁ%)ﬁﬂ%%%i
B F 3 A S

T B Z KT R D NARTE, AREH /RS Smalltalk Hl C++ FIRTE . AEIL S ] Modula-3 AT,
Modula-3 FTHITXF AR X C++ BHGIT Python, (EAGTIWT i |11 H AL R D

9.1 ZIFR

WG Z MM ESL, 2020 (2R AMMERBNNZA2FK) rTAZEE 2 [Fl—X 5. X AE HAlE S i
TR R 344 . Python F)24 5 Tl 7 AN 7 BRI RE, PRECT: . AR . TS AR AR RAKR AR, W]
DAADAEESy . {2, X RaTAsxt g (angls. Fil, DARCRZHHMZEAL) (1) Python RADIE X, 54
AIRES T A R AN, . XA, RN TR, P AR sk B e . pilan, LB
XA, RS G385 AR R BB S TR NS BG4, TR 30T DAE 2 5 ek
—— 67514 Pascal ARHEFH B ASRIIALEIR G S .
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9.2 Python {ERigf0& 2= H]

TESYEAEHT, 5 E 21 Python BRI o J&E SON fip 4 23101 —LEIT DR 362y, 1 A A e 44 25
) TAEALHA AT 2 B . I H., BIEEXST =4 Python F2)% 51, X5 A RITRLARA -

TR, AL T

namespace (45 25[0]) e MAFREDRIQUGWUSS . BUE, KK 24 2 BAR A Python MLl {HERAEN
KEIEREILAL, FAT— AR X iy S, m HRR BT e urE X f X . a2 mm e A A
BAAMES (104F abs () RBARNERFEWLIRE); MR ERARR: — 4 eRE0E R4 pr.
XT%E’JJ%T%%AH_%E%Z S —AEE. T 2 — A BRI, AN A 2] PG 2 AR 2 )
XA KA B, PSRRI BERER AT PAE X maxinize R8T, HASEMIRIE. A6 & BORh i
SRR T AR A

RS ZIEMNATRE @k, B, £k z.real 1, real @XI4 z WEM:. HRUL, X P A PR
AEEMDIH: 5 modname . funcname 1, modname 2RS4, funcname BRERFEME. B
JE MRS b g SR 4 R 44 Bk 2 TR AE LR s B AT S S ] Ay e 4% 25 ) !

B U LS E T BH . EE—MELT, v B TR . B g2 58 R A A
modname.the_answer = 42 , HWA[PAMH ] del &AM S g, FliN, del modname.the_answer
¥ M 44K modname N4 TS JEM: the_answer,

fiy 4 25 AR FEAN Al 20 B0, HATA AN TR] B 2 i JT 30 Vﬂﬁ%ﬁﬂ’]ﬁ@i\lﬂrz?Python%ﬁ%%%)i'ﬂﬁj‘@
B, AGEA PR . BB 4 Ry 44 23 R FE ORI HLUE SURIEE; i, BB ar 4 2SR SR 2e 2
RSB o ABIASSOPF RO S L A I, o AR e T R IR AT A2 __main. BEHUR Y —
gy, BIA HOME R4 2SE. NEAFREE ERAERESE, flbuiltins .

BRI RS i S iy 44 2 TE)AE PR KR TR, 91 o 0% [ B3 R AE PR BN AL B S I, il o (5
Prb, MR SRR AR IS ) MR, UGBTI IEA A S a4 25 .

*A‘Ff% S[EJA 1% A o Python fUR HHK—BeSCAR XK, M AN DX il BB U5 1 % A 44 25 1) 0l BLEE)
EUER, %SRRI A FRrE s AR e 5 | I, BB FRIEHE, S i% a4 S RTE N

ﬂzﬂﬂﬂiﬁﬁk POFSHER, HPESMEM . FATHIRIMATRIN 2], #SA 3 B4 A “and 258 il B
IO e (k¢

o RNEEME, WFREAN, HE R I TR

. ﬁ%%)ﬁ‘?ﬂ@ PREC R, M “IRRE. AR BIAFR, MEREEWNZEBIMEREO R, &
LAl

o BIRCE TR, WA YRR 42 /A AR
o WAMNZE (BUEEER) MM, 2 AEA PRI G4 25

WR—A A 4R, WA 51 R (AR B 48 “1i'J§5(’“"*}:1’FH§iEE” RIA S i 42 JRy 24
FREOVE . BEE 40 E e i WEVE IR DASME B A8 /R, FTRAEH nonlocal i54); 1A f# A nonlocal
T?EWQE?EH?R& (2R AR AR B E e N2 VE IR A — A Fred R As &, iR 441
ANERAE AR AR

EH, MR (i SCAR) 51T 2R R B RIS FR . TR A, SRR S 2R
FR— B fiv 4 =S 18] - AR a2 28] o 80 SCLE Ryl i 44 23 8] A PRI ) — A i 25 )

VR, A PG F i SCANHI RE Y - AR DA s SO pR RO A R VT S 2 R Y i 4 25, JCIR X RR A
MAT 2307 M 25 A B o 55—, SEERRY A AR IR ZRAEIs AT I B SE iy . {HJZ, Python 1E7ER)
& RIS AR BT AR, IR T RO S L AR AT (REAL R E 2R S IE T )

Python 47— MHEFRME . WISRAFFAEAERN global B nonlocal iy, MXFARRAIRIAL @2 VEAL N
R WA SIS, FOS R g e sIxt 4. MBRb2at: iH4) del s MRS AR FE3 P

VIAE— ARSI R A A RE R BE N dict , BRI AT IIEG A ST dict REMERARESE
JAERR. R, XSRS fir A 2SR SE BRI B U T B R TRIRAs 2 R A
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& 2 A PR ERT x (IR . A 5K PRI AR SR ek JEHE import TEAIRIERHUE X
S SRy S 0 R B R 4

global HH TR EZLBIEERMEMEE, HVAESREMNEHERE; nonlocal iHAERMFE
AFBAESNZAE Mk, R AESNEAE T B 40

9.2.1 {ERiEGF0& &= iE R
BHER TS | N R A A 4 AR 2518, PAK global Al nonlocal MfAZ S E M #M:

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)

A B i 2 -

After local assignment: test spam

After nonlocal assignment: nonlocal spam
After global assignment: nonlocal spam
In global scope: global spam

BHE, RERE (XEEBRS) ALMEE scope_test X spam 455E . nonlocal IR{HS NS scope_test %
spam [ EFE , T global (AL UEBHUZH I HPE .

MH, global WKEHIEA spam B4 E .

9.3 MRk

REIAT —KUBEE, MO RIS — L
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9.3.1 ENIFE
BT 2 ST

class ClassName:
<iE A -1>

<iE A -N>

HRBUE X (def i) —HE, & SOAAUEATA REAE R, EI5E SUBTE 1 £ AR 70 3 L E R BN kit
TESCE, I8 XNRYTEREFE A R BUE L, BT IR HAl B A X ARG Fe . EHLAY AL
TE X R FRI SRR, X e IRV I 2 E TS T Y - [RRE, R RS

A TE S, RS g S, IR AR R I - T, P fR AR R e 2
TERXASHr a4 2502 e FERI, BREOE g0 215X LA sk B0 A

M (EERAL) IEH BEITAE N, RaE—A K3 7. XA ER—AFISEI0E Bl fy 4 =5 Y
ean: FAVHAE T — 1P TIA KRN RMESE L. BUARK (TEIEAZEE SCZ 1A R0 1E R 35 A
R, B GARAEX BLG S SCL PR I ZEL AR T 98 E (X ~/RBilf ol ClassName).

9.3.2 Class W&

X GFF R JRIET AL Bl

B 31 A A Python BT JE LS | B BN FOBRHETEA: ob3 . name. A AL JE M4 MR SN R BRI
FET R A B R ETA 4 AR P, IRSEE SRR

class MyClass:
mon /[\ f;q“' _[:}{1_ ['15 ﬁ Jlﬂ ;lé o
i = 12345

def f(self):
return 'hello world'

W2 MyClass.i Ml MyClass. f @A AAEIEG I, RF53 53R ] — A FEEFT — A R EO 5 . SEB Pt T
PABERAE , AT DA IR B R B ek MyClass . i [fH. __doc__ M@ — AR EtE, Rk E @2 s
e "A simple example class",

Hr EACE R . AT RAE RN R R R ) — A8 SE B AN SR iR 2Bk (R
W LiRrE) -

[x = MyClass () ]

BIERAHT L) IR L ST 48 R AL B %

LRI ERAE (TR BXR) LB AD2ER G, V2SN B T XGRS Bl R 5 0 Ak R E
. EIL— RS XA __init_ () MRRE, BbiRIXkE:

def _ init_ (self): ’

self.data = []

BARENT _init_ () JriERF, REBIMLS BB QIR R BIZGEAM __init_ O . KL
TEXABIFH, ATPAE I AR ARG — D I R A AR S B
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[x = MyClass () ]

WK, __init__ ﬁ%Lﬁ*%f‘%ﬁHﬂT*fJuEmE’Ji@ﬁ TEXFPEOLT , $RHLA IR LHIME BT S
B wi Ly ll’llt . i,

>>> class Complex:
def _ init (self, realpart, imagpart):
self.r realpart
imagpart

self.i

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

9.3.3 SBIXR

PAERATRE BRI -27 LIRS G T REERARA ME— B2 BT | 1. A PIRE R JE 2 ik s
PRI
BB B XY T Smalltalk HPHY “SEHIASE", PAN C+ Y Bl . Bl BT LAY w8

ARk, EATEE R P2 A . 28F0RUE, andf < 2 DA MyClass FISER, WIPAF D
FTEBUE 16, HAGREATMLEERR:

x.counter = 1
while x.counter < 10:
x.counter = x.counter * 2

print (x.counter)
del x.counter

7R BEES Rl ik HER “NET” XRMEEL.

SEBIRT S SO AR T AT @R 28 . R E X, — T R BN A i B AR R E T HSL
FOFHN i BRBLERATI ARG, . £ RAMB I ESIH, Bk MyClass. £ 2P, M x.1 NEkh
¥, FAMyClass.i N@ifl. B2 x.f §MyClass. £ A& - B FiErd &, NEmil
X5,

9.3.4 HiEMK
W, ETESEE fa L EPRE A
[x.f() ]

1E MyClass /RfilH, KRR FIFAAFE "hello world'. {HZ, F¥EHARUASIEIVHM: x. £ 2k
W5, BT AR IRAEAE SR UG TR A . fFilan:
xf = x.f

while True:
print (x£f())

Y542 Hl hello world, HEFNLER.

Y ANIERH PSS 2 R AT AT RATREC AR IR £ () ’Juﬁtm)&i‘ ET NS5, B R
A x.£0 BENEHSE iif./l\%‘%ﬁﬁEETf‘l‘/A$7 ”:‘l#/\ SRS R BAEA M AT S E0 TS O T 9
W I Python 15 25| K 559 - RIS br AR ..
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Kb b, ARAT BZ%%@JT e ﬁf%E’J#T%ZLEJE%E?;kWJXJ‘%AVFﬁuéﬁléﬁ%~/\7”%§ﬂﬁ%/\ TEFAT
7Bl ﬁﬂ% x.£() HEgMY T MyClass. £(x) . B, MDA n DSSETESH Y T
FZ SR PR éfﬂl RSB ATT IR T)E %WJX]L g, NEAHASHZ A

BTS2, HEREET T 24— SL B 3E8dEE rEes | i, KB RZEGIT RIS, WRAFRE
NN ET RECT R A RSEM, WS ) LB SR R BT S5 | T8 — D 5. S A—
Aﬂ%&fﬂ%iﬂgiﬁﬁ YERTGES, BT SLHBIRTRMSEE R E S EGNE, IHEAX NS H %
VE FHAH B B BRI 52 .

9.3.5 XfHIEE
—BokUL, SEBIAE R TREASSE B ME— R, 2R T 2 BT S B S R A Ok

class Dog:

kind = 'canine' # class variable shared by all instances
def _ init_ (self, name):
self.name = name # instance variable unique to each instance
>>> d = Dog('Fido"')
>>> e = Dog('Buddy"')
>>> d.kind # shared by all dogs
'canine'’
>>> e.kind # shared by all dogs
'canine'
>>> d.name # unique to d
'Fido'
>>> e.name # unique to e
'Buddy’

EW 6 AR Fert & R ESHEI R, B T RELE S Komutable X G5 4050 A ML s S 804 N F Y 25
R BIUNCAT RS Y tricks S FAIRGIERAL R, HFTA ) Dog SEBIF5 A b 5i— > Bl 51 3

class Dog:

tricks = [] # mistaken use of a class variable

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

def add_trick(self, trick):
self.tricks.append(trick)

>>>
>>>
>>>
>>>
>>>

Dog ('Fido"')

Dog ('Buddy"')

.add_trick('roll over')

.add_trick('play dead'")

.tricks # unexpectedly shared by all dogs
['roll over', 'play dead']

Q 0 Q0 Q

TERAA SR R0 52 B

class Dog:

def _ init_ (self, name):
(530
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(#z E70)
self.name = name
self.tricks = [] # creates a new empty list for each dog

def add_trick(self, trick):
self.tricks.append(trick)

>>> d = Dog('Fido"')

>>> e = Dog('Buddy')

>>> d.add_trick('roll over')
>>> e.add_trick('play dead')
>>> d.tricks

['roll over']

>>> e.tricks

['play dead']

9.4 #h3FTifeA

USRI 0 TR P24 BRI 0 BRAE SE AN, T 1k A > e S e S 91

>>> class Warehouse:

purpose = 'storage'
region = 'west'
>>> wl = Warehouse ()

>>> print (wl.purpose, wl.region)
storage west

>>> w2 = Warehouse ()

>>> w2.region = 'east'

>>> print (w2.purpose, w2.region)
storage east

B BT AR EA S — X R - (Y% om”) BRG . Bemilive, ERRE T SwBlaifh R 4uR
KA, Scbr b, 7E Python ST (1] 48 V4 RESH il BRI — E RSB TAEMN. (M7En—Jm, i C
T i 5 1) Python SEBLIINT PASE 4 B SE BRANY , FFAE BN vy s et DAl ) C 45
Python §"JER 1 . )

i 1 24 VAR P R S - ) i ] RS e B R AR R 0 T U e D v BT A i E A
TEVERER P AT AR — S SEBI R IARAT] A 2 AR R PR SRR, AR 4 B
98 - PRI, TEILRE T fiy 4 297 W] LA K 2 NSRRI RIS .

TEIENTRG B EIE (SR ) FFBA R 30, BB IRR L3RI T km et b
AT, A STAAEIRIE R A A S R

TR A SRHEEY AN self . AR —ILE: self X—HFRTE Python "X BT RHIA &
o BB BER, AREIEILLE 2 SR AR oAt Python B2 Bk UG Z AT 2, 17 HA W] AR —A>
R BRI E AT RS KT X R 2 E

ATA— AR SR P 1Y R RS R i 2 S Bl 7 SC T — IR ke BRESUE U SCAHF AR A 15 T2 L2
W R B EOU R — AR R AL Rt 2 T ARG . Bl

# Function defined outside the class
def fl(self, x, y):
return min (x, x+y)

ST
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(#z E70)
class C:
£f = £f1
def g(self):

return 'hello world'

h =g

BUAE £ g Ml h AR C RAIE MR EC R JE M, IVENTERE ¢ SEBIMTNE — Hd b 5 g Ea&%5 M. B
TR AP 5 S R 0 17 1 R R R

JrET AL B sel £ SRR TR E VA AT 4

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)

7T AT -5 330 o O ) 1) 5 X5 | ARy ke 5 07 YR SR IR 4 R P el 6 151207 vk i s S )
AR, (FOREARPIIERRIE TR, ) A — A AR S 1 28 e 7 7 3 b 0 T 4 SR T el o 1
i, ERVENERAAEFZ GBS 250007, AR SRR B8 BB ] AT ¥R (i
Y, s AEA RV E S R BRIt —AE . Gl R, B TR RS Bt S A e o, T E R —
THHAFS K, N LRI AT 25 TR 2.

FAMEHE XS, FILEA £ (WHch £2), HFEN object.__class__ .

9.5 4%

MR, WRA SRR, TESRERCMESIR <987, IRAEZEE SCATERIR AT Bs:

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

K BaseClassName W & LT AT AL & BT IR A i 3 5 SO/ ks ) i i 44 25 18] P o A0 EER A AR
MRFA, ARV AT R ke B, MBI SRS — M b, st A A

[class DerivedClassName (modname.BaseClassName) :

IRAIGE U RATIL AR G HRAM ] o UM, BERAPHC . BUE SRR RIS 2k
ORI BEER P HOAT], BRI P HITA R, WRIIA G WIRAE A HARRASE, WK B
BN -

IRAE R L BIMEBA AT IR Z AL: DerivedClassName () QBRI — 8 LG TIAGIHRFHELATT

ﬁﬁ%@iﬁ?ﬁ&%%%ﬁ,wﬁ%%ﬁﬁgﬁﬁﬁﬁﬁﬁﬁTﬁﬁ,W%FiT—ﬁﬁﬁﬁ%Mﬁ%ﬁ
VAR
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IRAERATRES T T HILRH T VA BN T IRAEE T [l — A G AT YR BRI, B AR iR AE 5
VR P R () — B2 v S8 — VAR, PTRESER B R R IR A R U k. (O G+ 7
SRR Python H AT 7k Sk bs E#fE virtual Jriks)

TEIRA R Y H 5 Jy vk 52 b b ] BEARZEY™ Jee i R (o] Bt e R 4 W L2807 vk o By 2Xn] DA ] Bt 422
FHEZE Y BIJEH BaseClassName.methodname (self, arguments). A XXE kit Ed
). G EACY RIS AT AE 4 R i I A BaseClassName B4 BRG] I w4 A k2t )

Python A7 1> PN EL B BT R TR AL -

o ffiffl isinstance () FME—LEFIHZEHAL isinstance (obj, int) {U&FE obj._ _class_
A int BIEANRA H int BUZRESH True,

o f§iff] issubclass () KWERWYIK KX R issubclass (bool, int) N True, [HFbool &£ int
MT25, {HRE, issubclass (float, int) N False, KN float ANE int T2,

9.5.1 ZEHK
Python th 32 ff—FhZ BARK . Wi ZANHEIAYSEE SGEATIT Brs:

class DerivedClassName (Basel, Base2, Base3):
<statement-1>

<statement-N>

T ZEH PR, FERF RO, AR OB RS T AR @ B R IR . AR
B, YZIREMAFAEESHASTER NP R . Bk, WEREAJEMAE DerivedClassName H1$k
KNEF|, FETE Basel FHEE, RIF GHIHH) 7F Basel ME I Z, WIRAEIBEHMILAT], e
Base2 HE, MKILAEHE.

LS U XA TS A — 285 D7 IR I 2 B 2L PASCRRS super () BYPRFEITAN  X A7 s 2L
fih 22 ARG = Ao S ST AR, B HER AR IE F Y super I B ER K.

BN RENT2A 2R) , NP 2 BRI LR 2 s I — D EOE L2 B28TE k0k (Rl = —4 B9
Rl 1 2 K AR R Z BT U)o BIAN, Brf AR QR [ object, [N IALATZ B ARK A1 DUAT
Fefit T — 2 VA ERYIR AR T A ] object . N T HIPREEA LB IR PA L, iSRS —FiksxTr =X
FHERIF ML, REAGDERIHEMMNERZHNIUT, RSN B, IF BRI (R—
AN DA T RAC A SE M AR B PESEIUT ) o BT H 2, RSB R S RO A 2 E 4R A AT 42 HoaT 9™
RN T RE . T REL 407, 15217 python_2.3_mro.

9.6 LALE

HRAI R — X G AR I “FAA™ SEBIAE AL Python IR AFFAE. {Hi&, KZH Python fURIHRIELYH
R A — D N RIZKI A TR (BN _spam) Wizge4 /52 APLIYAEA AT Lt EREREL. Tk
SRR ) o X AR — ST, AT REAN G RN B AR

I TAEAEXT T 2R R A R S5 (Bnek S 4 PR -5 12 B LA FRA e ), PIAFAE XS BRI
WA R SRR, Bl 4R E o AEMIECN __spam BIARIRFF (RANMFA RIS N RIZ, ZL2—NEHT
WZk) WIS N _classname__spam, it classname SNZBR T HIZH T RIZKH LALLM, X
MECE A BRI AIA G, HEE R BTEIOE LN & 2T
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B,
FAA ARV BT UL T AR AH SRR R 61 o

AR EA BT AL T REGIRMABIAEN T A . fl:

class Mapping:
def _ init_ (self, iterable):
self.items_list = []
self.__update(iterable)

def update(self, iterable):
for item in iterable:
self.items_list.append(item)

__update = update # private copy of original update () method
class MappingSubclass (Mapping) :

def update (self, keys, values):
# provides new signature for update ()
# but does not break __init__ ()
for item in zip (keys, values):
self.items_list.append(item)

b 8 7R B BP i FE MappingSubclass 5| A T —7~ __update #RIRAF AR O T HOR & B,
N E £ #E Mapping 2K 1 9 # 04 _Mapping_ update [fii f£ MappingSubclass 2 g B it
_MappingSubclass__update,

THHE, WS FREE N TR NS U7 sl & S AL 1 AE S8R 2 FTREAY « X FEAFIA
THOL TR SRAER, e+ .

HHRELHS exec () B eval () BIRIEASKE AR MR ML X KLIT global iBHAJH
BRI IX PR A R T [l i 280 P A i g i AR A o [RIRRAG FR 0386 FH T getattr (), setattr () Hl
delattr (), AT _ dict_ [WEEESIAH.

9.7 Z:TiiftEA

A IHA ZUT Pascal "record” 5 C “struct” fEHRIRALZMRA A, KLy 2R BRI g5E ., 5K
X —H AR EAE U2 ] dataclasses:

from dataclasses import dataclass

@dataclass

class Employee:
name: str
dept: str
salary: int

>>> john = Employee('john', 'computer lab', 1000)
>>> john.dept

'computer lab'

>>> john.salary

1000
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— BB R i R B S 2 1Y Python AR I 5 AT DASE 5 £ A\ — AL T IR RO SR B Y T iR 2R AR
FREA BN, WRARAT — BT SO R R A LE R A R4, AR AT DASE L— ANl read O M
readline () J{APAEA 7 SLAR Zeh ARBUCEAE IS, FRIRFHAE RN SR

KO BB @M m. __self  JURMA m () INARSEBIXTS, 1im.__func_ @@ kBt
LA BREO R o

9.8 EN2E

FIHACA L, SAREC KRR RS HA SR R AT A for 1HA):

for element in [1, 2, 3]:
print (element)

for element in (1, 2, 3):
print (element)

for key in {'one':1l, 'two':2}:
print (key)

for char in "123":
print (char)

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

AT I AR T I L SR ST 8 AR 14 B8 AR 3l - (4% Python Ch —ME—HUHEIK. fEdE)5, for
ERISAEARA R EVA iter O o RBRBURII—AE X T __next_ () TIEHEARXIE, HITIERZE
— VUi AERPRICER. HMIuE RN, __next_ () f$5|% stopIteration FHKEMA L for .
WRATPAGE A next () PERECETEN __next__ () & XA FER T EREETR:

>>> s = 'abc'
>>> it = iter(s)
>>> 1t

<str_iterator object at 0x10c90e650>

>>> next (it)

lal

>>> next (it)

'bl

>>> next (it)

ICI

>>> next (it)

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

next (it)
StopIteration

TR T BSOS SPGB ARSI AR RSB T T . EX __iter () FEAT
RE—AAH __next__ () FEMXS. WRLKEE LT _next__ (), 4 _iter_ () AIPAfATEAHIIR
] self:

class Reverse:
"""Tterator for looping over a sequence backwards."""
def _ init_ (self, data):
self.data = data
self.index = len (data)

def _ iter_ (self):
return self

&)
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(% 50

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)

w s o 3 - .

9.9 A pizE

£ TR AU R B s R TR BT EIERMITARER R R, (H2 B A0 4
Wi yield i), BRTEA A LA next () I, BN EREIFRALEKZ AT (Bt Bk
AT RIS B BTG BRAE) o — S8 ] S 7 o ) 2 A B s U

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 tHh o -

AT DA A s R 58 B A AT By RE [RIRE W] DA F B0 — 15 TR 2 T 2R AR e . AR B EE A
B, BAESHsEE __iter () Ml _next_ () H¥k.

T3 KRR T R A B AP TR SERRR I Z (8] A SR A o X% R B L ] self. index
Ml self.data XFRLHIAS T 5 % 5 H B R IE -

4T & BaE T ERARIFREIRES, YA &gEnt, BNt 35| % Stoplteration, X Mg
GE—E, AR ERIRESREFE IR AT -
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9.10 A FTiER

L] B AR AR AT DA RIS RIS, BT BRI e o, (FANZ NSRS AR 365 X
PR AP TR IR 5L B = R BB B R O o AR il s R b 5 B 0 A il B S B (HOA

R, MR E S 20 A 78 AT
T~

>>> sum(i*i for i in range (10))

285
>>> xvec = [10, 20, 30]
>>> yvec = [7, 5, 3]

>>> sum(x*y for x,y in zip(xvec, yvec))
260

>>> unique_words = set (word for line in page

# sum of squares

# dot product

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,
[Vfl’ lll’ VOV’ lql]

-1, -1))

&ix

9.10. &FBFIER
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cHaPTER 10

PRAEEEEIIT

10.1 BR{ERGHEO

os BPURIL 7142 S HIE RGN eREL:

>>> import os

>>> os.getcwd () # RE YR THEE X

'C:\\Python313"'

>>> o0s.chdir ('/server/accesslogs"') # AEZ YW IEE X

>>> os.system('mkdir today') # & A% shell Wiz 4T mkdir 4 4
0

—EBH ] import os ffifiE from os import * ., CKFEEG N open () HEHE os.open () B

B, PUEAEATRGE 7 ORI
WER) dir () #l help () BRBRTMEREARII TH, HTAPRREL, 4 os:

>>> import os

>>> dir (os)

<& [E b kBT R B KA K SR>
>>> help (0s)

<BERELAXBFHEARNFE U AR T>

XHF HHE SN H S BT S5, shutil BBt T35 T s P 32 10

>>> import shutil

>>> shutil.copyfile('data.db', 'archive.db')
'archive.db'

>>> shutil.move ('/build/executables', 'installdir')
'installdir'
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10.2 CHF@EECH

glob BLBRFLHL T — AN H 53 6 T d FUAT 1 2% 1 3 SUPE 1 S e A

>>> import glob
>>> glob.glob('*.py'")
["primes.py', 'random.py', 'quote.py']

10.3 HLITEH

— B TR MAREEH RTS8 RESRIN R AAFETE sys BB argy JEthrb . 286K,
EFRATEA T demo . py 3

# X demo.py
import sys
print (sys.argv)

PATRAE 24T Hi21T python demo.py one two three fiithyZ5R:

[['demo.py', 'one', 'two', 'three']

argparse BB T — M ZRAHLHDR LBy ST 24 AT ARG S0E4, IF el
BRI

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)

WAEIE T python top.py —-lines=5 alpha.txt beta.txt FEMITBITH, ZHWALSK args.
lines %4 5 % args.filenames %4 ['alpha.txt', 'beta.txt'],

104 $EiRMHEERMEFLEL

sys BEHGARA stdin | stdout i stderr W JEM: . JEE X T R ES A REEIAEEAH, RIEAE stdour 3 &
E N E R AT

>>> sys.stderr.write('Warning, log file not found starting a new one\n')
Warning, log file not found starting a new one

2 AR B BT R sys.exit () o
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10.5 FHFEREA A

re *%ﬁﬁﬂ‘%%&??@%ﬁifiﬁ%ﬁ%ﬁﬂﬂ%iﬁﬁiﬂo XFE A VCRLFIEE, E NSRRI T v, e nd i
Egj?ﬂt:

>>> import re

>>> re.findall (r'\bf[a-z]*', 'which foot or hand fell fastest')
["foot', 'fell', 'fastest']

>>> re.sub(r' (\b[a-z]+) \1', r'\1', 'cat in the the hat')

'cat in the hat'

2 T B B D RE R, AT R IR PO EATE A 5 B AN i

>>> 'tea for too'.replace('too', 'two')
'tea for two'

10.6 =

math BHRFE P T s T2 C PR B 51

>>> import math

>>> math.cos (math.pi / 4)
0.70710678118654757

>>> math.log (1024, 2)
10.0

random BB Gt T HEATREHLIERE ) T A

>>> import random

>>> random.choice (['apple', 'pear', 'banana'])

'apple'

>>> random.sample (range (100), 10) # &R B

[30, 83, 16, 4, 8, 81, 41, 50, 18, 33]

>>> random.random () # [0.0, 1.0) X & Wy FE#HL3F & &K
0.17970987693706186

>>> random.randrange (6) # M range(6) W L% BH EEK
4

statistics BHUTHAELIREAGIHEE: (OE, Bk, hE%)

>>> 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 Ti H <https://scipy.org> 12 HABAE T 40E 115 .
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10.7 B ExM1ji0]

A VF IR I 1 1 TR PG R IR Py Hrb ARG ur11ib. request JII A URL Fig
B, DA smtplib TR

>>> from urllib.request import urlopen
>>> with urlopen('http://worldtimeapi.org/api/timezone/etc/UTC.txt') as response:
for line in response:

line = line.decode () tRF T ERRANFR B
if line.startswith('datetime') :
print (line.rstrip()) # EBRERKRBRBATH

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: soothsayerlexample.org

. Beware the Ides of March.
mn H)

>>> server.quit ()

(R, B AR ZAE localhost A TIAMIIRSS 75 )

10.8 HEAFOEE]

datetime FIHGE L T DA BAFIS 2 7 sUHRAE HOVIRIR TR 928 SR SRR HUWTAIN R B9k, (HSCHLRY EE AT
e A RO ISR BB AEA T AR A AR A o A ARBRE ST Al SRR IR X R

>>> # FEMMERE AN ED B E
>>> from datetime import date
>>> now = date.today ()

>>> now
datetime.date (2003, 12, 2)
>>> now.strftime ("$m-8d-%y. %d %b %Y is a %A on the %d day of %B.")

'12-02-03. 02 Dec 2003 is a Tuesday on the 02 day of December.'

>> # BHMEXHFE HEH
>>> birthday = date (1964, 7, 31)
>>> age = now — birthday

\4

>>> age.days
14368
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10.9 #YiEELE

H LR A R i i R S, 4% z1ib, gzip, bz2, 1zma, zipfile fll tarfile, :

>>> import zlib
>>> s = b'witch which has which witches wrist watch'
>>> len(s)

41

>>> t = zlib.compress(s)
>>> len(t)

37

>>> zlib.decompress (t)

b'witch which has which witches wrist watch'
>>> z1lib.crc32(s)

226805979

10.10 HEEMNE

— 48 Python ] P 1 it ] — DR AR A [R] D7 YA ORI R PERE 2B T SRR %80 Python $24L 7 —Ffrm] DASZ EI ]
XL R R T

B, JSTAHE TR M AR SRS BT REE RG] ). timeit BOPR] AP EURTEIZATRCRTT
T —E PP F

>>> from timeit import Timer

>>> Timer ('t=a; a=b; b=t', 'a=1; b=2"') .timeit ()
0.57535828626024577
>>> Timer('a,b = b,a', 'a=1l; b=2").timeit ()

0.54962537085770791

5 timeit WMREAIRIER BN, profile Ml pstats BEBHERHE T I T7ERICHY FUAD BR 3R ek a] o B0
ST A

10.11 FrE =

T BB — RO AT S B o A B S, JFETT S B S AT St
doctest BUHRAET A TR, JITFHHIHHI Rl RUF S  Frer s AR, LR S A
P S H S S U ) SORY e BT L O e 0 P B BRI SCRY . f FLE A7 doctest
e (R R SR 25

def average (values):
"""Computes the arithmetic mean of a list of numbers.

>>> print (average ([20, 30, 70]))
40.0

mn

return sum(values) / len(values)

import doctest
doctest.testmod () # automatically validate the embedded tests

unittest BHAMR doctest BHUISFES T, (HE VAL — BRI SOPF e 5 A iy il it 4
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import unittest
class TestStatisticalFunctions (unittest.TestCase) :

def test_average (self):
self.assertEqual (average ([20, 30, 70]), 40.0)
self.assertEqual (round (average([1, 5, 7]1), 1), 4.3)
with self.assertRaises (ZeroDivisionError) :
average ([])
with self.assertRaises (TypeError) :
average (20, 30, 70)

unittest.main () # Calling from the command line invokes all tests

10.12 BB

Python A7 “Hilrdiit” MBS, lad HAL RS20 KT RE T AR S 210X — o A

o xmlrpc.client fil xmlrpc.server MBS SEIN vEfe R R HZE B T/
AP, (BRI PR R E R T e A BE XML,

H—ie RETFFE TR

o« email WRE—MMTEHA FURFRE, W5 MIME MU AR & RFC 2822 HLIEHYIR{F R, 5
smtplib Ml poplib A (EMIEER EMEE AEFRIGHE), BT Hs- R dtem TA%E,

TR SRR A B (EIE) DA RSB IR i FIAR Sk s
o Json BN AR T I RS S R AL 1O K SCRE . csv BB

PAIZ S 73 B e UL 2

BORE A, X b = o S e R A% T k. XML AL P xml.etree.ElementTree

, xml.dom il xml.sax FSCHF. KRB PFE I IR 4L T Python
AR <2 48 o

I PR A H At T .22 1]

« sqlite3 ftHuie SQLite Adi A FEAY G ds, $RAL 17— nl DABE IR AR ER SQL TEE B A

R AR -
o EPRLB 2 BRRE, fiE gettext , locale, PAJ codecs fi.
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cHAPTER 11

REEE T —F ZERSY

S ARG T M AR I S S SR SRR . K LEREAR D AR /N A

11.1 L5t

reprlib BIREEHL T —AEHILRAR repr O BREL T 0 RR KB EIR Z i E R AR

>>> import reprlib
>>> reprlib.repr (set ('supercalifragilisticexpialidocious'))
"{'a‘, 'C', 'dl, 'ell 'f', 'g" ‘..}"

pprint BHGRHL TN ILAFTEIRER], Fob i N EXE SRR 7 E SO RAERS PO R B 4
ISR R M EIATIE, SR AL SUSIEATATRIAEE, DA R R R R A A

>>> import pprint
>> t = [[[['black', 'cyan'], 'white', ['green', 'red']], [['magenta',
'yellow'], 'blue']]]

>>> pprint.pprint (t, width=30)

[[[['black', 'cyan'],
'white',
['green', 'red'l],
[['magenta', 'yellow'],
'blue']]]

textwrap BIREEGHE AL SCA B, DAIE LY 45 5 1 e T8 1

>>> import textwrap

>>> doc = """The wrap() method is just like fill () except that it returns
. a list of strings instead of one big string with newlines to separate
. the wrapped lines."""

>>> print (textwrap.fill (doc, width=40))
(BEF0)
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(# E30)
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.

locale MHLAbF 5 HuIE SO A BERS 2. locale Fibi () format pR U007 — 4 grouping J@ 1, W H
BT A AL IR AT AR

>>> import locale
>>> locale.setlocale(locale.LC_ALL, 'English United States.1252")
'English_United States.1252'

>>> conv = locale.localeconv () # get a mapping of conventions

>>> x = 1234567.8

>>> locale.format_string("$d", x, grouping=True)

'1,234,567"

>>> locale.format_string("%s%.*f", (conv|['currency_symbol'],
conv(['frac_digits'], x), grouping=True)

'$1,234,567.80"

11.2 &R

string BHE S NEMK Template 2K, HAEMTHEMPFEIEL. ERVFH FEA TSN 2
BT OL R E S E SRIN

kAR R 5 AT SR, AR $ i EAYARY Python ARIRAF (BB ETEE. HFAITRI
2) M. — LGRS -0 5 ATk . i nT DAYE G T B R L E L i P B A T i R S 5. $9
R SO FAF 8

>>> from string import Template

>>> t = Template('S${village}folk send $$10 to Scause.')

>>> t.substitute(village='Nottingham', cause='the ditch fund')
'Nottinghamfolk send $10 to the ditch fund.'

WA F IR F SR AR H AP, B4 substitute () FERLL KeyError. XFTHE
PFEIFRBR Y, R B A T RE 2 A S R, N safe_substitute () JFEEMAE
—UERBAEER B BRSO AR

>>> t = Template ('Return the $item to Sowner.')
>>> d = dict (item="'unladen swallow')

>>> t.substitute (d)

Traceback (most recent call last):

KeyError: 'owner'
>>> t.safe_substitute (d)
'Return the unladen swallow to $owner.'

Template 1) J-280] DA & M PRAT. BN, PAF RIS IA st s ap & 2heE, R T H S/ H
WL BR S R R A R A

>>> import time, os.path

>>> photofiles = ['img_1074.Jjpg', 'img_1076.jpg', 'img_1077.jpg']
>>> class BatchRename (Template) :
delimiter = 'S$'

BT )
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(B LE10)

>>> fmt = input ('Enter rename style (2%d-date %$n-segnum $f-format) : ")
Enter rename style (%d-date %n-seqnum $f-format): Ashley_%n%f
>>> t = BatchRename (fmt)
>>> date = time.strftime (' 2d%b%y")
>>> for i, filename in enumerate (photofiles):

base, ext = os.path.splitext (filename)

newname = t.substitute (d=date, n=i, f=ext)

print ('{0} ——> {1}'.format (filename, newname))

img_1074.jpg ——> Ashley_0.Jpg
img_1076.jpg ——> Ashley_1.7jpg
img_1077.3jpg ——> Ashley_2.]jpg

BRI o — A B 2 5 R a2 45 2 R R AR A Hh A1 20 BT ok e X (AT XML SO AiSCAR R R A
HTML [ 454 3200 8 7 SBARUSCR T RE «

11.3 {EFHZ#FIEIEICRERX

struct BHURML T pack () Ml unpack () B, MTABIAE KR —dERHCFAR. FHBIHI TR T
TEAGE zipfile BURIGIHOLT, TR —A> ZIP SCPFR BT S (5 B Pack AURS "H" Il "1 7351
PEEP P AT S HBE "< R EAT bR ER ST 8/ 517 17

import struct

with open('myfile.zip', 'rb') as f:
data = f.read()

start = 0

for i in range(3): # show the first 3 file headers
start += 14
fields = struct.unpack ('<IIIHH', data[start:start+16])
crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

filename = data[start:start+filenamesize]

start += filenamesize

extra = data[start:startt+extra_size]

print (filename, hex(crc32), comp_size, uncomp_size)

start += extra_size + comp_size # skip to the next header
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114 2%

LAE R — RO T AR UL 22 ME 55 BEAT AR SR . 2 AR T AR R B T AR B0, 3O P A
Wy, REFHAML SRR Giafr. — MRV SR, § VO Mt s Ep M T &R+

PATF AR JE/R T R threading BERANATE )G GIE LS5, HAE W LRI IRELETT:

import threading, zipfile

class AsyncZip (threading.Thread):

def _ init_ (self, infile, outfile):
threading.Thread.__init__ (self)
self.infile = infile

self.outfile = outfile

def run(self):
f = zipfile.ZipFile(self.outfile, 'w', zipfile.ZIP_DEFLATED)
f.write(self.infile)

f.close()
print ('Finished background zip of:', self.infile)
background = AsyncZip ('mydata.txt', 'myarchive.zip')

background.start ()
print ('The main program continues to run in foreground.')

background. join () # Wait for the background task to finish
print ('Main program waited until background was done.')

ZARRELY W) TP, A AR 2R 2 1] 5 B S s A BT . S, threading B
BET ZAFEPARIE R, AR O KPR RRE SR

RUE X T HAER A, BN IRAI] LS B2 DU PR . (R, SEBLZAT S HIMERT &
BT YRR A R TR SR P BT, ARG queue B[ R ARL N Ok B HA AL )1 3K o
W HFEF M Queue MR TRARBIEE MM, B Ti&it, BHEE, B,

11.5 HFRIER

logging BIRFEMLDIBEFT & H A EM HEILRALE. EREFPHRILT, HEMERET T 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')

X2 A AT i

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred
CRITICAL:root:Critical error —-- shutting down

BRIATE LR, informational FI debugging Ji S el i & S ik BURMERT DR oAty i B T AL 45K 6
R FIRTHECE, Bk, BT HTTP JRS5av. Hri0ad g vl DORRAE I B 0 S s AN 1R e iy O 5

DEBUG, INFO, WARNING, ERROR, HlCRITICAL.
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HE ARG PAE I Python FiCEL, R DA PRCELSCPEINER, DA A i SCH EI0SRIM To /5 3 O AR T

11.6 555|H

Python 2% F 2T NAFEHE (R ZEO G475 | -0 garbage collection FiEBRAEAGIH ) o 24HA
XGRtRn 5 R BRI A A SRR B 5 I A

W5 AR R HOT R BEEE ], (EAE/R A AHERS REFLEGAMRT R B R ERE AT ] AR, BRER
ENRFOIE RS HK AT . weakref BIHHRALA T H W DANLBIHES I AEREIREAX 5. MR
AL, ERFA ST UIRT AR, HNSEE XSl — Al . S LR A T4
LONIUPOE SiZRE 2R

>>> import weakref, gc
>>> class A:
def _ init_ (self, wvalue):
self.value = value
def _ repr_ (self):
return str(self.value)

>>> a = A(10) # create a reference
>>> d = weakref.WeakValueDictionary ()
>>> d['primary'] = a # does not create a reference
>>> d['primary'] # fetch the object if it is still alive
10
>>> del a # remove the one reference
>>> gc.collect () # run garbage collection right away
0
>>> d['primary'] # entry was automatically removed
Traceback (most recent call last):

File "<stdin>", line 1, in <module>

d['primary'] # entry was automatically removed

File "C:/python313/lib/weakref.py", line 46, in _ getitem_
o = self.datalkey] ()
KeyError: 'primary'

11.7 BFREIIRNHIA

VESR T HARS AR DI BRI 2 o (L2, AR 2 SRR R AR B R S
array BYHRET i array X%, BRBITAIR, FREIEIHAI—BURBAR FLF RS IERT . FIIH
B 753 T — IR G B BRI L ") ALRAGTCAL, T2 AL Python int X451
EFORAIE K 16 54

>>> from array import array

>>> a = array('H', [4000, 10, 700, 22222])
>>> sum(a)

26932

>>> afl:3]

array ('H', [10, 700])

collections BBUEML T —Fh deque MR, BRMITINE, (HAZCsmAIIANT S 3 R bR it 7 8] 2
FRATH RS . BUAIONT S8 T SE B BASI AN B S R
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>>> 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)

TERRA PN ESLBIPASN, AREERRAE T HA T H ) Flin bisect fHLEA HTHAER 7 £ 0 R %

>>> import bisect

>>> scores = [(100, 'perl'), (200, 'tcl'), (400, 'lua'), (500, 'python')]
>>> bisect.insort (scores, (300, 'ruby'))

>>> scores

[(100, 'perl'), (200, 'tcl'), (300, 'ruby'), (400, 'lua'), (500, 'python')]

heapq BEHUR L 7B H A FOR SC IR R L. o MERIA H SR IRIFTE RS . XN TR EEL 1
/TR AT BLIEAT 5 BEAN R HE P 0 SRR A A

>>> from heapq import heapify, heappop, heappush

>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]

>>> heapify(data) # rearrange the list into heap order
>>> heappush (data, -5) # add a new entry

>>> [heappop (data) for i in range(3)] # fetch the three smallest entries
=5, 0, 4]

11.8 +#tHIFREE

decimal fHARAL T —Fp Decimal BB T+ HFE 2B . MLHER float ZHEHIE AL,
ZARFERE T

o W0F55 IR R R EORE B 32t SRR 1 3

o PR,

o PO A AW A R A K

o BREFARUINESL, 5

o MPINEER S T L8 v EAH DR AR 7 o

B, B R SO R R RO 70 2PN SN BIRE B, SRR ESER . ARER
HIAR AR M ER ST

>>> from decimal import *

>>> round (Decimal ('0.70"'") * Decimal('1.05"), 2)
Decimal ('0.74")

>>> round (.70 * 1.05, 2)

0.73
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Decimal FURMERL R BIINE, HMRIRA P NA RO POREL A Sk U A~A 247, Decimal 7] LA
BAU T Tz SRk 6 2 — R RBOCE R iR -+ B & S 80 .

R FRRFE S Decimal FEREASIATR T LM s BOR UL 1 I A ASEIZ S ATAR S5 PEAS DU

>>> Decimal ('1.00") % Decimal('.10")
Decimal ('0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal ('0.1")]1*10) == Decimal('1.0")

True

>> 0.1 + 0.2 + 0.2 + 0.2 + 0.7 + 0.2 + 0.2 + 0.2 + 0.1 + 0.1 == 1.0
False

decimal BiBRFEHL I F T 20 R IEHEIE:

>>> getcontext () .prec = 36
>>> Decimal (1) / Decimal (7)
Decimal ('0.142857142857142857142857142857142857")

11.8. +#FIFEREE 103
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FEFUIREZFNEL

12.1 ik

Python I JARF 8 5 2 il ASTEASHE R A I AR PR A AR . AR A I o SR IOAR AR P, DR B TR
FRERE R AR E RS IR, B AT DAGE ) B e I AR 2 1 4 5 1 R

X EEIRFE A Python 2T GE LI AW AR P I 20K . MR HARSY A /5 245 E B 1.0 iR E
AR B F5 5 2.0 iRAS, WIFRSRAFAESE, ZRIRA 1.0 2 2.0 F5- S BOL— W AP TIRIsTT

XA P R 5 5 e B A virual environment, —ANHSRW, Ho 228 A FEE Python filiAs, DAL A2 H
ftb .

SRIG, ANIATER IR ] CABE AN [l B R P BRSSE . SRR ST BT SKAR I R B 1, I HART A AT A E /Y
LT 1.0 BRI REAUPRET, 1 BT FEF B WA 224 T 2.0 AR5 — D REIUFRSE . R AP B 2K
R TR R 3.0 A, tASZ N AR A BIERE.

12.2 SIBEMIME

TR AT BB SRR venv, venv 32847 A4 BT 6 1Y Python it4s (Rl --version %
TR A ) . B, B python3. 12 PATAN-KF 22 3.12 it

ORI, WHHE ZCEER H R, HAF venv B MIAGZ AT H SREAE:

[python -m venv tutorial-env J

BB tutorial-env Hi, WIVERIEAEITE, HAEH P OIEE A Python FUREARI AR s 33
St

MESUERSE I 5 H SRR . venve XA FRIE R 9% H SRAEARA 28 o T PR FF BRI 38 0 75 2000 Br
TE H SR A TR MBRER) — L PR . EIERERT 1 5L TR B SRRy . env BRIRAS & E SOOI R R 0P8

BRI, S ATEE .
JE Windows |, izf7:
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[tutorialfenv\Scripts\activate ]

¥ Unix B MacOS |-, =17

[source tutorial-env/bin/activate ]

(53X /IS 2 4 bash shell 5511 . USRS esh 8 £ishshell, fRWi%k ] activate.csh 8 activate.
fish JI7R,)

P R AU EERF AR AR T 2 R R AT, AR RARIEAE MBS, I B A A python x4 ir
IBATIRRf 2 B 23 R R E Python fiiAS . il :
$ source ~/envs/tutorial-env/bin/activate

(tutorial-env) $ python
Python 3.5.1 (default, May 6 2016, 10:59:36)

>>> import sys

>>> sys.path

['', '/usr/local/lib/python35.zip', ...,
'~/envs/tutorial-env/lib/python3.5/site-packages']
>>>

SRS — RS, WA

[deactivate ]

B At

12.3 (&M pip EEB

PRI AME ] — A2 0 pip WIRRT R TR IRl BRIAE DL T pip $FA Python Package Index %
B, VR DATEARAY web I BE#% H1#5F Python Package Index.

pip AL T4 Vinstall”, “uninstall”, “freeze” 245, (FH7F installing-index 555 7L A & 5244 pip XRY.)
TECAT DA 32 48 28 A1) 44 TR A L0 e FRUAR 1 -

(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

BOE ] PAE IR FRIFER == FURAS oK 2 R A R 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

QERAREFIEITXA G2, pip KEERIC L 2% T g Koy A H AT 3. VRA] RASR BEA [R] A Al
ARG RARBAHW A, BRI PAIEAT python —m pip install --upgrade PARFER{E MRS i
YN
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(tutorial-env) $ python -m pip install --upgrade requests
Collecting requests
Installing collected packages: requests
Found existing installation: requests 2.6.0
Uninstalling requests-2.6.0:
Successfully uninstalled requests-2.6.0
Successfully installed requests-2.7.0

python -m pip uninstall JEHR— 2 AL HE LRI M ) A B o R A 44 7 o
python -m pip show /A KIAHFEEIEE:

(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 RHEsFrATEREIIAEL P22l

(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 f/=4— KUK C LR UHE, (HHAEESHH python —-m pip install
iR — 5 LA E &R P R AE requirements. txt

(tutorial-env
(tutorial-env

python -m pip freeze > requirements.txt
cat requirements.txt

$
$

novas
nump

requests

RG] PARF requirements. txt $8 32 45 A $ i 48 0 B AR 7 1) — &R ar 44k SR 5 A PR DA
install —r BB VLFIIE:

(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

pip AHEZHYEI . A X pip KYSERE ST A [ installing-index $587. {85 T MRIFELIFA SRR
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T£ Python Package Index HH}, #£r 5 Python packaging user guide.

108 Chapter 12. EHIIMEFIE


https://packaging.python.org/en/latest/tutorials/packaging-projects/

cHAPTER 13

TR ?

el A BORE 1] BE S 4 9 N 6 1] Python [ 8R - MR T ] Python SRRk Y L PR . AR5
WP T AR 2

AHARE Python SURIAERY— 7 HALSCRY:
o library-index:

VRGPV — FAS T, b it 7 XARMEE PR R BFIBR ) 728 (THRTTE ) WIS B 60k
PifE Python 73 A FUELTE #F % FREINACAD o X SeAgEbl ] PASE G2 Unix fiRA, adid HTTP ZREOCCH, 4=
IRFEIVEL, BT A QA TR, AR A S A 2 HAMAT 55 o DU VEARHE S5 KGR T A R L ] 1T 1Y
gE-

+ installing-index ffRE 1 /5 4 %2 i HiAt Python JT 53 4 5 I BLER .

« reference-index: Python FTESARITE L TRANMARE . R B AR S E, (HAENIEF ARG h 2
Ei DR

B Z Python B
o https://www.python.org: Python =yl . B ERS . SCRYFIFE I 42 % Python AH 3¢ %) T ) 542 .
« https://docs.python.org : {5\ Python 3T .

« https://pypi.org: The Python Package Index, DARjHL#WEFR A Cheese Shop', 2] N#iH F [ il Python £
RG] MURBEIFIR AR, ARTT DATE SR SEF Ty DA At A B4R B & .

« hittps://code.activestate.com/recipes/langs/python/ : Python Cookbook J&— A4 KL R BIEE, LM

FHRANE F A . B ES—B 5Tk I SE7E— 74844 4 Python Cookbook (O’Reilly & Associates, ISBN
0-596-00797-3) Hyfirt.

« https:/pyvideo.org WHE T oK H B oI P 2H 2230 Python FH MUY 4% -

» https:/scipy.org : Scientific Python Tl H 407 J T~ PR M Mt S A E B , DA T an 2 AR,
RS JEMORIRSE, FEOLE T, St s — R A

Xt T 5 Python AH 5 Ay I AU ) REL A 5, 50T A& AT BT 8 41 comp. lang. python , BUERFEAT KA
I #E {51 % python-list@python.org, 3 IH 4L MRS F2 Fam iy, R A AT B — 307 5 B 3 & 45

! “Cheese Shop” J& Monty Python ffj— /MR : — (B K 2| — RIS HIE , (EICIS M EBbRhomg , 5 SURb i 58
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—A. BRAEFEAM T, dE Gl ) w8, @BCHIIaE, PAREA B, BRSSO A
https://mail.python.org/pipermail/ 33 .

TER V], W5 ARVA IR F I (S5 R FAQ). LIS TR 2 — I L — R i iy i
BB SE, PreAWREC & & T Y MR 5 %

&ix
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cHAPTER 14

X EXmIEMMmIEH L

FLLUHR A Python fERERS SCRF a4 B f AT AN 4R AR D7 S ic %, Z518l Korn shell A1 GNU Bash shell )3 fig
EADIREMT A T GNU Readline SRSEEL, — L FZ Mg X E. XANESEE HCSORY, Tl_iiiaﬂ]
MAEE YT .

14.1 Tab #h&F0%4EH L

TEFRE A I B A INMBAS S VSR b = D REFF H 35 ABEAERE T Tab G b2 8G Btk
Python {544 F% . 24 Fi Jey i A8 BT A] OB A FR . X Tl i S YRIA N string. a, EaXhizRikix
Ja—AS L 2RISR SRALIN S AR S SR R 1 SR Ik 4 b 4L m{ﬂiiil[l%ﬁﬁ __getattr__() Jf
TR G %R — R X AT BE S AT I AR 7 5 SCROACRS o BRIATC B0 2R3 VR 1) 24 77 S PR AT SRR
M HSF428 .python_history WSUPF. M1 AE R — R AR 2 00 TR R 4R E ] ]

14.2 BRAR A REXNERSR

Python e 5 FLIRA R EL, IR RE T — K ToiBRE, A LA R INRE: R BT iR RS AT
I HE (AT AR I HE R R AR BT S ) , B . Ab WL T A RS Ao 3. A
LEkE (BRREW) 5, 515 AR5 2 H TR

— AT ISR A ARG )2 [Python, BOAAFTE A —BUH], BHA tab khax, PREXIRAEST
PSREEIIRE . BN AR E BIHARA B AR R e 55— M B 3 2 < SFRE 2 bpython,
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FREAR SR

P BT LR p g AR BO 2 (k) 9/ NBOR SR . B, kil 0. 625 HI{E S 6/10 +
2/100 +5/1000, i [} /M 0. 101 FO{EDR 12+ 0/4 + 1/8 . XA/ U A AR E, ME— 9 X531
TETH— G T HECH 10 /NI, Ties NS g S50 2 #/MIOER .

AFERYR, KRkl NS REAT i 2R 0 — b /N X BAERZREOLT s AR 1 2B
7 G R BB DA A 2 i BOE A T AL

A SR AR XA I AT H A 5 — 2. B 13 o FRATATLARGE) EAE -8 i — AT R E
(03 )

o, A,

[0.33 ]

o, AT,

[0.333 ]

PABERHE . PR ETRRE T2 ORI, EAUKEARET 13, FIg B i 1/3

[WIRERYTERE, TCIRAREH 2D AI0A 2 BB, ik 0.1 FICTRR B2 — A 2 S AR/
o AEDA 2 AEETE LT, 1/10 22— TRRIEFR/ MR

[0.000llOOllOOllOOllOOl10011001100110011001100110011. o o }

TEALT AT, VRSB E] AN ME. HBt, FESRIRERDGEM L, 17 S HE A B U i
ZHERNBERIR . S A A TR 8 FATIET 53 ALFUR, ArRENIERIOR R 2 mRIR . AR 1710 XA
) AN TR BOR 3602879701896397 / 2 *x 55 AR 1/10 , {HHARRE 1/10 .

TR En AR ZHH P EA S B IR RIIX A 2R HAFFE . Python H&HTHITHREAL P AE64 ) — PEHIE R 1

BERIEAUME . AERFBVHEALA, A2k Python B2 0.1 fy — Bk (B B A HER I T BERIETT BV 1ok, KR
X
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>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

R ZBOGAAE B L, H ik Python i1 iUk /R iy AE A B Al B A £

>>> 1 / 10
0.1

fl;ﬁﬁ, gﬁ%&éﬁéﬁﬁﬁﬁ%ﬁﬂ%ﬁ% 1710 (ORETAME, SEBRAEAERME R BcBEIT 1710 i B A 2R —
R85

B2, L AR RE R I 6 B A R R A sl e N B B fm, 0.1 L 0.
10000000000000001 . 0.1000000000000000055511151231257827021181583404541015625 4=
AR 3602879701896397 / 2 ** 55, HTHrA X+ HEHEAEAMFEITOUE, HILrTAER
HATA]—A, [FAER R AER) eval (repr(x)) == x.

76 Jjj S F, Python $2 7% 45 Rl 1) repr O BB PR R A 17 O0H MOBCF R BoR, B o.
10000000000000001, A Python 3.1 FF14, Python ({EKZHEES b)) LA BEAS 1 53 26 26 7% vh 2 4
AT SRR 0.1 o

TR D R SR A TR B2 Python AR IR, BARARICH IO IR . VRSAERTA
FERARECE o 7 OB SRR S AR R R 0L (B AARGE STEBO RS SO A i B A 2 =
TS .

AR i, AR e S Ay B A M s A R 7 A R R R PR A A

>>> format (math.pi, '.12g') # give 12 significant digits
'3.14159265359"

>>> format (math.pi, '.2f'") # give 2 digits after the point
'3.14"

>>> repr (math.pi)
'3.141592653589793"

W G T R, XA Ps BRSO R B IR NLEH S AT T ABMER Briiie

*J/I‘{Fi?ki@ﬁfﬁﬁ?ﬁﬁ%*/l\ﬁ%o fFan, \TAS 0.1 HAEEIER 1710, RF=A> 0.1 B{EAH I To 48 15
£ 0.3:

>> 0.1 + 0.1 + 0.1 == 0.3
False

miH, HT XA 0.1 FTEAEHRIR 1/10 XA~ 0.3 BIRERI#RR 3/10 BYfE, (1 round () EREGHATHE
HAMIE B

>>> round(0.1, 1) + round(0.1, 1) + round(0.1, 1) == round(0.3, 1)
False

%gﬁ%’éﬁl?%%ﬂ%ﬁﬁ%‘%ﬁﬁﬁ%ﬁ%%iF‘xﬂﬁ, {EHRATPDMEE ] math.isclose () BRECEIATAREHTE
e

>>> math.isclose(0.1 + 0.1 + 0.1, 0.3)
True

W, WATPAE ] round () BREOR KB L e T DA
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>>> round (math.pi, ndigits=2) == round(22 / 7, ndigits=2)
True

R AGE B ATV RS A BN . 7 5670.17 BB A R I Fom e R — b e
HiA . % Examples of Floating Point Problems JI % — I % # i FEHL ) BAE SEBk v 45 el I 1 REEAY
WABEBE. 7672 The Perils of Floating Point ZKUFUM A 01 SN IL 4 o 56 6 1 27

B SCEE I ES R TS, R IL A @ Je R B AR R .7 AR A D T HRO IR S R Python 77 4502
BT R TR s B AR T Ok, e R 2B L ARRIF iz AT R 1 2053 B A AR wifE R 1
AEEORALBE . XX R EEAT S5 R E 08, (EARMRSETREICEE I E TR AR, HARIF S RAER]
RES S ECHRI& AR IR

BRSO USSR, (BXT T REFOEFE R AGs B A AR, IR AT R R R A BRI RS Ah
PRIAER Y+ HE I EE BTSRRI 45 R . str () EHE LW, XWTERERESI T3 F formatstrings H
str.format () FIEMIEHIALT.

KT BRI R A5, WU decimal B, ARSI TS A ST A AR B LY
Jii Lol b=

F—MIEARAEIZE H fractions BIHRHESERE, ARSI T HE T BEIN A ARZE (BT DO
FRtg 13 AEREUE) -

WA TR RGBF R E B PR AVRN 2 T f#—~ NumPy {3 PA e iy SciPy 1 H Frf ik i) F 2 HAb - f4e
THEE AL, 2 <https:/scipy.org>,

Python it T — L8 T A ] REFEAR #4 % AHZERNTE — 17 RER S R () DB D0 MR AERY . Bl £loat .
as_integer_ratio () HYEASKHFSEBUER R H— 5L

>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

T XA FC AR RS R, 8 AT AR R Te 45 Eh e S A

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () JRR AT/ HER] (DA 16 Jy8) RITRFESEL, [FIRERELS th ORAAAEAR VT S RS A (L

>>> x.hex ()
'0x1.921£f9f01b866ep+1"'

RO B ) 7N Tl 7 T R i SRR i e i o S

>>> x == float.fromhex('0x1.921£f9f01b866ep+1")
True

BT XN E R, BB TBEARRRA (CFETE5) ) Python BALEUE, AN CHAHFEAE M
HAIES (40 Java i1 C99) AZ HekiHiE.

HMAMTHRE sum O REL, EREH DB/ SR AR B B . B SAE RIS 2 ST E Y
H#E%F{j;@%/\ﬂ%@%ﬁﬂﬁf JEIREIE . X T] DASE AP IO R SRR, AR SRR B R iR A 8
THERREE:

>> 0.1 + 0.1 + 0.2 + 0.2 + 0.2 + 0.2+ 0.2 +0.2+ 0.2+ 0.1 ==1.0
False

>>> sum([0.1] * 10) == 1.0

True
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The math. fsum () goes further and tracks all of the “lost digits” as values are added onto a running total so that the
result has only a single rounding. This is slower than sum () but will be more accurate in uncommon cases where large
magnitude inputs mostly cancel each other out leaving a final sum near zero:

>>> arr = [-0.10430216751806065, -266310978.67179024, 143401161448607.16,
c -143401161400469.7, 266262841.31058735, -0.003244936839808227]
>>> float (sum(map (Fraction, arr))) # Exact summation with single rounding

8.042173697819788e-13

>>> math.fsum(arr) # Single rounding

8.042173697819788e-13

>>> sum(arr) # Multiple roundings in extended precision

8.042178034628478e-13
>>> total = 0.0
>>> for x in arr:
total += x # Multiple roundings in standard precision

>>> total # Straight addition has no correct digits!
-0.0051575902860057365

15.1 RRMEIR

A/NTRFEEAR R 0.1 BB, FFUERIAR AT AZERESE X IS DLaEA TR i Ao (B R 2 B AR AR
TR R AR

Rom b iR R R (LR RZH) bl NETCE A 2E R (A 2 3B T8l ) R domix — s
IR X {2 Python (B Perl, C. C++. Java, Fortran DA VFZ HABIET ) WA ERIR
PSR A B - R SR ) A

N ASXFE? 1710 J2 Toih M il VB B 201 . 20 2000 4R, JLF-Bir A L i IEEE 754 —
PERF Rz SARHE, LT Prf R 407 6 404 Python 7 i 8Lk TEEE 754 binary64 ” BURBE” . TEEE
754 binary64 {HALE 53 FOFERE, A ILTER AT REAF 0.1 iy DA J/24*N JE P R R i il
/B, e TR L 53 HERF R B, TR

{1 / 10 ~= J / (2**N)

5H

[J ~= 2**N / 10

FEEoT T84 53 60 (B >= 2%%52 fH < 2%%53), N [lf{E N 56:

>>> 2%*52 <= 2%*56 // 10 < 2**53
True

WALEUL, 56 EME—RERE J 1844 53 (iR N (. XA J AT RER R & A Z SRR

>>> g, r = divmod (2**56, 10)
>>> r
6

T REGET 10 A—2F, FrUAREESTRUE ATl ad b AR A5:

>>> g+l
7205759403792794

(X EAE TEEE 754 XURS R Al REIA 2 89 1/10 By e BMiEy:

116 Chapter 15. FZREAR: FiFPRH



Python Tutorial, % {Thi4s 3.13.0rc2

[7205759403792794 / 2 ** 56 ]

Iy T AN BRI DA M5 2R NI

[3602879701896397 /2 %% 5 ]

WHEH TR T M B, AL FISCT 17105 QURFA18A 1 B, WEPHSE/N T 1/10,
HEICI U BEHA 2 A #h ey 1/10!

HTHEHUKIEAS” BE” 1/10: 5L pRE SR8 L pras /N g, JRIE ek 2 i IEEE 754 XU
AL

>>> 0.1 * 2 ** 55 ’

3602879701896397.0

UERIATRE %/ NEOR A 10%*55, FRATH] DA B ek i 55 A1 IE IR AL

>>> 3602879701896397 * 10 ** 55 // 2 ** 55 ’

1000000000000000055511151231257827021181583404541015625

X R BTV T B Y8 R 2T K 0.1000000000000000055511151231257827021181583404541015625
WEET (EFRIERAE Python) AL B/RX N2 8 ny T HERIEE, MR R AR 17 (A 83T

>>> format (0.1, '.17f") ’

'0.10000000000000001"

fractions il decimal B HISXFERYTHE N S):

>>> from decimal import Decimal
>>> from fractions import Fraction

>>> Fraction.from_float (0.1)
Fraction (3602879701896397, 36028797018963968)

>>> (0.1) .as_integer_ratio()
(3602879701896397, 36028797018963968)

>>> Decimal.from_float (0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")

>>> format (Decimal.from_float (0.1), '.17")
'0.10000000000000001"
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cHAPTER 16

B 3%

16.1 TEHER

LHINREPL A PIAAERIIRA . LM EEAMRRERAEITA 16 LR EI 3R, BA B MUrATE R TG

£ Windows |, si{ERA curses SCHFRYZE Unix R L, BOASMH— A2 HA shell, EFFRE.
ZATHE . DTSRRI . AR @, 7§25 using-on-controlling-color [T . ThAEHFFRM—
Sept e, F1ORIEASLEATE PN B pydoc. F2 VRS BN > FL. SRRFFR A AT DT
Po F3RHEA RIMEBI, AT DA T MR I R BARD . # F3 RFIR ] HE R4 o

BT AL shell I, WEA A exit 8 quit iBH shell. NEEFGEAEX LE iy &2 JEUS AR Y
AlERR=

IR ZLHW AL B shell, ] AT PYTHON_BASIC_REPL MR EAE T,

16.1.1 §EiR4MFE

YRR, R AT EN AR R IH AR 9] . FEHARSTE KRR [ ) AR ORAT; AR A SR
P, ERFES T ENRR M1 2 53R I PP — AR BB ARSI . (1 try 1A except THIFTALBERY 57
HAELL R SCH AR TR ) ALEERE TR R, SR ERRESHE L XEHT
S — B R DA B L NP RE R DU S5 . BIrA 4 DRI B AR S A B ERR BRI R B Tar /Y IR
R I 2 A BRI .

Wi F4F (%R Control-C m Delete ) A FEaHHBILRAT 2 BUH A B F 587 AEPAT
I ARG % [ KeyboardInterrupt %, WPAH try ifrf)abi.

! GNU Readline 1) i 5 7] fig 2> FEL 1F X R L «
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16.1.2 o[ 1THY Python RIZ
£ BSD 43¢ Unix R4t L, Python AR LA shell A —AE ELEGAAT, S AEH—FTH 0

[#!/usr/bin/env python3 ]

(BRSO T P PATH ) IARKIFSL, IR SO BCE N AT AT. # WU SO TP 745 . T8
Foer-f b, AT AL Unix FECR9ATE5 R ("\n') 4R, MAZPA Windows ("\r\n') f7&45E. ¥
B, CHOITAET, S BT, ' # ', AE Python FRUERHEREITA.

FIPABE ] chmod iy 42 A& AT A TR AR «

[$ chmod +x myscript.py ]

1E Windows &4¢ b, %A “AHATHEL" MRS . Python 22457 HEK: . py XI5 python . exe FHHK,
XEERH Python U HAE NI AZ AT, $RBEA DU cpyw , TEXFMEIT, SR Bl
B0,

16.1.3 XEX A H

YIRPARZ HAESS A Python B, XWT e A BBAE AR R BB RERR I, RS SE T LA ST E R B i 2,
SRIGIETEDARS A AR EE i H . T PAE 4% S PYTHONSTARTUP ({5 AR B3 B 04 B 3 6 A 1 SC
S 24 RSB . X 2T Unix shell (Y .profile ThiE.

Python HUATEXE HMUAAT, 4 SUEBUISCH, T AREM AR BEA5 S BURA /dev/cey B IENBLETTY
Python AR SCAEZ I (58 MR BR — DL HEALTE) o XA 55T A4 LM R A i 44 =5
], B PAE € LB ARR R AT DAEAL BT R« BT AR S B MR R AT sys . ps1 Al
SYysS.ps2.

WRGEAR A AT B 3P SNBSS 3 SO, T ATE BT &R s U R G R i os.
path.isfile('.pythonrc.py'): exec(open('.pythonrc.py').read()) XA, o=
TERIA TS B S, WA ZAE AR v S A T B 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 EHIER

Python $2 L T TR AT B 78 X sitecustomize F1 usercustomize ., B T iR 20T TAER, ECHEEL
% I = site-packages H gL . 53 Python H247 AR A H5:

>>> import site
>>> site.getusersitepackages ()
' /home/user/.local/lib/python3.x/site-packages'

e, ERTMER H R Al — 40 usercustomize.py BSCHF, IFREIRAARAR . E&Pm
Python WS, KRAFERA —s SIUS3), PAEETIESITA.

sitecustomize () TAE )7 AR, {E0 & d T B T B FE 42 J5) site-packages H s WA, F7F usercustomize 22
HIFA . B2 TESH site B SCRY.
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APPENDIX A

RIEXTHRR

>>>
interactive shell 1 ERIN) Python $2/R4F. A2 /R T RE AR B S AEMRRESS LA T I AR 191 AR 2 il
AR

o interactive shell Wi ARSI ERIARY Python $2/R4F, Feik AR G 4a it A ad e, 2o o4
WAr (S IS, ol =E155%) 2N, S0 e M2 )5 .
e« Ellipsis NEFH.
abstract base class -- fili & 3

MG EL PR ABC, & X duck-typing kb7, BHEME T —FhE G Oy =, M2 R AT i
W hasattr () B TRIMBCE R (Gl H BRI ). ABCHIAT BRI, XFMIfdE
Mok 5 HAZE, HAMIEEYE isinstance () fll issubclass () FHARl; 0L abe B CEY . Python
B2 N ER ABC HI T2 38dE45H (F collections.abe ) . B (FF numbers bk
). P (FF 1o Bedr) . S AERGSAMERS (FF importlib.abe ). fRATAMEH abe FRbk
KA H O ABC,

annotation -- f#7i
KERBNFAE G, KB, REBUESBORIERIPRS, WZENER &2 2 R .
JRERAS B EAE ST TS AN AT, HA RS, SEE MR AR T 2 4 B OE . SR R i
__annotations__ k@M.
Z: W variable annotation, function annotation, PEP 484 1 PEP 526 , %} I BN GE A /T4 - 57 2 I annotations-
howto [ A AR Y R AR SE B

argument -- S5
TEVE ) BB A% 45 funcrion (Bimethod ) W{E. SH0 s
o RHEF A TEREOR A PRI A FRIRAT (P10 name=) SRR SFERTIRATA ** A7t B
HIEAE A . 256038, 3 F1 5 FEPAR X complex () WIHA 8T #7250

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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s A AEC ART RETSESH. ESEOTH T SEN R IR A L83 e A
* [iterable L TCRGAE N . 28BIIE, 3 A1 5 FELA TR g TS 4

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

SR PR L sRBUA X B Rl AR e A RIS I calls —Y . MRAETETE, ATk n]
HRFTR—ASHG A E B E IR R Y Y SR AL o

7% Wparameter REFZLH , H W SHGESHIX AL PEP 362,

asynchronous context manager -- 535 | N 3p8 7S
PR Sl X __aenter_ () Fl_aexit_ () F{ERX async with if4) PR E T .
1 PEP 492 5| A,

asynchronous generator -- 525 1 ik 7%
1R [B{E ~asynchronous generator iterator I EREL. 'BE-S5 ] async def F X HPMERBARALL, ANFE2Z
WAET BT vield kX A=A —RSIWHE asyne for TEEHHEH BIME.
WARTE T 28 A0 A e ki, EEREE NIRRT 7 £ R B R R E. WRFEIEERE
BARE X, W AR AL .

AR AT RE L await RikRE#H asyne for L async with i,

asynchronous generator iterator -- 5335 2 ik 2% %G 3%
asynchronous generator pRELIT R IRTS o

WG IR Fasynchronous irerator, MM __anext () 7k & AN FERT GOk AT S5
A B A B B B R A yield Fikat.

FAS yield IGHFE L, DAL BRI PR (HHE R SRR ry 50)) . 4i% 5 &
AR B __anext_ () IR HAD T SRR RARIRE RS, E2NEFOCESSIIT. S
L, PEP 492 1 PEP 525,

asynchronous iterable -- 5325 n] ZE{CRF %

—AA]PATE async for Al HIN S, SRR EN __aiter () FyEREl—asynchronous
iterator, F§ PEP 492 5| A,

asynchronous iterator -- 5325 %5028
— ST aiter () Ml __anext_ () FEEMXNZ. _ anext_ () IR B —awaitable
¥4, async for &AbHR A LALLM _ anext () Jy IR AR TS AN B B B & —A
StopAsyncIteration F% . B PEP 492 5] A,
attribute -- &1
KRB —ADXTR M, B S SRR AR . 250G, WERXTS o G JEME a W] PA
H o.a k51 HE.
WERXT G AV, REAR W E R identifiers (1) JEAR TR 44 FR A AE— X500 J@ o 42 T AR, il 4n it A
setattr (). FXFERYJEIERFTCIEME AT RXZORTI, Meu i getattr () RIRE.
awaitable -- WZEFENF 4
—AA[AE await FIRX P H TS, TSR coroutine B2 BAH __await_ () HFEHNE. S W
PEP 492,
BDFL
CR BT ZEMBRE WP SC4EE, Bl Guido van Rossum, Python )65 % .
binary file -- —JEHISCAk:
file object BEMBIEEE F 7 A0t %o —BEHISCHRI Bl HE DA HIES (e, "wbt B rb+ ") FTHFRI T
4, sys.stdin.buffer., sys.stdout.buffer P\ io.BytesIO Ml gzip.GzipFile BYSLEMHI,

7S Wiext file T fREENSTES str MR SLIFRIGE
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borrowed reference -- % A 5| H
1 Python [t C APT v, 55| —FXIREI M, SRR ARREEIZT I H . WX 58
SN B AS B AN E TR e BN, Br3R R i PAREBR XS R 1P 5 S — A strong reference SEELE

HEFFAEborrowed reference TR} Py _INCREF () DU SIS Hystrong reference, [RAERMIZXRITIE
TG IR G — R Z it 5% . Py_NewRef () MEUH] AR RANE—AF i) strong reference.

bytes-like object -- ‘i %%} 4
3 5 bufferobjects H- H.AE T} C-contiguous B X% . XI5 A bytes., bytearray fl array.
array X%, PARFZ I memoryview X5 . 7RG AL L Fh —dE IR E R A s X sk
VERLHE AR . PRATE R 3R SO DA i i e ik %

SO P TR W] AR ) IR . X RAE SR PR S TSR . WA 4
Bil-Ffu3E bytearray AN bytearray [ memoryview, HAWMHAEZIR Z#kH B AT AW A8 %)
%O HERFERINER"); XRG4 bytes DA bytes X4 memoryview,

bytecode -- ‘7= 515
Python JEAHE 24 dmi5 771, Bl CPython fi s 137K Python F2JF I RS . Fr ik & 247
T .pyc SCHH, SRR RIAT IR —SCUR R B R (R DAGR 2SR IR RS E BT A ) o XA
HEIE S 12 TAEARE F AT R AT A AL RS i virtual machine 2 1., 35735 R[] Python ML)~
AR —EEH , WA—ERETEARH] Python fiUA [ 3% .
FATHS S 2P RV DATE dis BIH ) SO AR

callable -- W] {& FI %} 4
AL G2 T AT E X 4, T RERTHY — S8 (B Wargumenr), i DAF

[callable(argumentl, argument?2, argumentN) ]

function, BRI JEF method %5, BT AVAMX G KT __call () JIARIZEHSEBIHR)ET T
JIROE

callback -- [9] i}

—MERS BRI PATE AR B9 A 209808 FH ) 1B RE R 4
class -- &

RGN P SO SR ABR . 28 8 SCE R S X% R SL B T ER O e o
class variable -- 2375 i

TR E AR, I HLAURAEZERZ S BB B A Z2AE2ER L0 R IE 0 -

complex number -- £ %}
PSR G R, Hoh I SRR R R R — N SR — AN B A B B AR (-1
FAR) SRR, MEARCE TSN 1, TR E 5. Python N E TXIRE R SR, RA LR
SFAMC G BT A 3 A, B 3+15 . WURFREE math I X GT  Z B AR, E
cmath, REWIMH AR EFECEARE . WERREGEEA BT, ZEEMNEILEASH M

) R

context manager -- |- F SC55 PSS
TE with {54l X enter () Fl__exit__ () FERERIFERRSHXS. S0 PEP 343,

context variable -- |- F 325 1t
—MRIEE T E R LR SO AR A AN FEE A . R TAELR RHRAE P AT LB AR
HARRMWARME. Ak, T ETFCEERE, —MUTERET RS2 LT, M E TR
1) F BRI R S5 A i TiE R . 20l contextvars.,

contiguous -- YE&%
—NEMNAE C E 45 Forran & B i\ R B2k . B4EgEnh /g C Al Fortran JEZER) . 754k
B, Brf 4 H O AHE WA P AR S HES ), SR EIFIRIB ISR )T . 72 4k C-E85H
f%é‘;ﬁ? Ié\iﬁf@ijkﬁ@ﬂ i B e — N5 V) 45 H s B fepit . {2 7E Fortran JESE0ALH U2 FH 26—

SR RR.
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coroutine -- e
PR T BRI — . FRIRE A DAYERE— S A e S — R o PVRE DA DAFEVF 2 AN [R] 1) 5
FitA L BEARE . BT asyne def i5A)3REM. S0 PEP 492,

coroutine function -- {IpFE R %k
iR [l — coroutine ST R KL . PMERE T asyne def B4R E X, LS await, async
for fil async with XA, XLRpMEEH PEP 492 5] A,

CPython
Python ZRAE 15 RUMTELE, FE python.org A& . “"CPython” — i) F T £ DAL P RE 0 S -5 HoAth SEER
5141 Jython By, IronPython #H X 41| .

decorator -- gy
R EME N 75— R B R AL, Sl @wrapper AT AORIAT B e . St 3 L1511 6035

classmethod () fll staticmethod ().

PMAREAR USRI, DU A eR S SR S R Se 45 i

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arg):

FAEROBR SR N T8, (Rl E R A . A AR TR PT 2 0 eR B0 SOM 2858 SR SOR

descriptor -- {{fiiA %3
EAEXLT __get_ (), __set_ () B __delete_ () FEMXNE. B—NKEH AR, B
HIRFIR IS EAT S TE R PEE IR Bl A . SR IHOLT, A a.b RIRHL. W EBMBR— @ PERT & 7E
a KW FHAPERLATN b RS, BAUR b2 RS, WX ARSIk . PR ALS
FIAE 2 B2 B Python 1) 0B, RN @ VF 2 HERr MR AL, HFEREL k. FHEEE.
Rk BT EA BB G] S5

A KB ERITIEME 25, WHZ I descriptors B fHA R 159

dictionary -- it
— AR, H P AR S B A B (R . B ARAEMI A __hash_ () Ml _eq () ik
MI%F4 . 7F Perl H1#5 4 hash,

dictionary comprehension -- “y2HiLHi: 53,
A PR —N AT IE A R A ) A SO TE R IR I G R ) — PP R B H . results = {n: n **
2 for n in range (10) } BFEM—THEn Bl n ** 2 FIBRSHY AL . 220 comprehensions .

dictionary view -- = HILF ]
M dict.keys (), dict.values () fil dict.items () RFEXTRIR N FHMAE, BAERMAETF
WAL HB—SHE, XERE Y FIBUER, PR A I . BRSO I i i 4 oy FLIE
HB%, AI{# 1ist (dictview) . &I dict-views,

docstring -- SCFf P AFH
TERZE . R 2 NI EE— AR U B P AR R P . EAEURE BTN 20 2m, Haw
GiiFar R B ATTES . BRI __doc_ JEtEd. mT e TAUENE, IR 5
(9 SR PR LT (o

duck-typing -- 51387
fa—Fh AR XA, B A HEE A PO G R AR i 2 B IE R B 1, T2 B R ) S0 )y
EEME (CRERGN T, RN T, IEAE @RS 1) BRI O AR e A, it
R RS rLE A s 2 B RORIE T R . WA H type () 8 isinstance () .
(HZE R TR AT DA 48 508 % AR TS, ) TAEAESR M hasattr () KU EAFP 4k
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EAFP
CSRIEW GRS S IS4 . iXFh Python & AR 4R 5 XUE 2 e i 35 B B @ MAe e, I
TERE AR AR o o XA Pl WS B RF U@ Kz ) try Fl except if41] . T HARX ) I
FEFTHLBYL W%, #ULT C 43 2 HAEF .

expression -- ik,
AR HEAME R A OT . AT, — N RIBAR RIB T K0T, 4. BN, 2
B RER LR, ENRLE SRR —AME. SF2HMESAE, HEIrgEswaaeE
Ko MAEEA BRIV ER B W statement, Bl while. TRIEHE)E THEMIMAER L.

extension module -- § JiE ik
PA C 8 C++ 4 B5HIMEL, ] Python ) C APL K 51EF %O LA PRI T30 B,

f-string -- f-2f5H
WA B B EAT R RS AN AR B R R I EN E S . S0
PEP 498,

file object -- SL1EX %
XFAMATFII SO APL (A read () B write () %57%) PAMERTFERIERXS . LA
IARIE, SCHARTG T DA BN B SR S0 . AR B A7 sl AR B A 1 U i) (90 an s v s A/
. NHEZMIX., BT, BlES%). USSR EEIRN R 280 R,
SR b A =R R SO G B G = ) SR, ek = ) SO DASSCAR SO, BRSO e Y
TE io i, I SCHRT R X2 open () BR%K.

file-like object -- SCF20 4
file object W [R] LA,

filesystem encoding and error handler -- SC %k RS 4% X SR L PESS
Python JHI R M EAE R GEMRAS 7717 BR A ] 24 R 58 2 i Unicode 1Y 4 20 SRR AL BRAS -

ARG G A A A PRIE R R RS K BEAE 128 AN W IrA = o R SO R G dm i X e vE 1R
ML AR, W) API BREL AT 45| &K UnicodeError,

sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () PREATHYE SR AREL
R G R S A IRAL S

filesystem encoding and error handler JZXF Python JE 3|4 PyConfig_Read () HRECKRAECERY: iESH
PyConfig [if) filesystem_encoding fil filesystem_errors ZH.

FHiE S Wlocale encoding .

finder -- 2%
— e EE R T AR loader BIXT4

FEAEMIRRRBUM A 4R AN Lok 12 &£4% %5 B sys.meta_path i, PAKSEI1Z25 A &£3%8% BLA sys.
path_hooks ffif§.

142 5] importsystem 1 importlib DA T R 2407,

floor division -- [n] U7k
] A B R B B R . B BREE AR /o B, Rk 11 7/ 4 @it
HEERE 2, MS 2R S EIERERE 2.75 o {E (-11) // 4 23R4 -3 Fh 2
-2.75 @ FEHABRIREER. W PEP 238 .

free threading -- |9 h 2%
— PR AR TR [ — R B A 2 AN &R ] PAE EFHZ AT Python 515 . 5 ILAHXT Y J&global
interpreter lock , FE[R—Z] K ARG — D LIEFT Python =515, £ PEP 703,

function -- PR
AL RA I 2R ] EAME A — 2B o 3R RTRA AR ABA B2 A S FEAE R R BT R . 5

W parameter, method Fl function Z£77 ,
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function annotation -- PRZkRT:
RRER X pREOE 2 8GR [BUE i annotation

PREFREE R T 2047 BIANRA R R BTE Z 4> int ZHOTHUR Bl —A> int {H:

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

PR AR TE I AR DL function —5

Z: Wvariable annotation F1 PEP 484, H.A iR T ThEE. 51 Z: 5 annotations-howto DA T &5 F A1 11 B
FESE .

__future
future {£47, from __future_  import <feature> F§/RJiiSEEH 1 KEAE K Sk AY Python & i il
BRI FRE R A RIS SOR G 4 AR, _ future_ BURSCRYICSE T AT RERY feature JUH . 1T FA
ﬁ?ﬁi&g?hQ HORAE, VRATAE BRI AT B i O AR Z B AR TR (8iE) AEfi
il Y’

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

garbage collection -- 3 J% A
PO THRLE A N AF S [ A A . Python i 5| AT VBRI — A RESS G N AN T BB ER 5 | 1 A A A sz
IR g o AT SR RS o RT DA g o AR il 3 [l Wit -

generator -- 7} i g3
R [Bl—A~generator iterator (A FREL. ERE KRG HMREL, [ﬁl,ﬁﬁ?,ﬁ\@/ﬁ: yield FikA DAL
?ﬁﬂﬁﬁ\m for-fEFR i FH sl )2l 1 next () HREZE—3RHL

TR AR A, (B UL T AT e AR B R E . WERTEE RN S S, il
Hﬂéﬁ%&ﬁw‘ix

generator iterator -- 72 K 25 %12
generator PRELIT RIS o
!r/l\ yield IEHf RS0, 10 LRI EHAPRA (GG RE A RN ty 15A]) o 4% £ &
RHRBWIRS, ER2NEFOLEARLEIAT (X 58U BB AR 558 R B2 IR ) .«

generator expression -- 2} i 7% 3k R,
R[5 —A~iterator Wexpression. "B ARG EFRIAA WG E LT —MEFER . JEHEIY for 14,
PARG—ATTIERY 1 Fh). DA ARBN SN INZ R BUE L — R YIME:

>>> sum(i*i for i in range (10)) # F K514 0, 1, 4, ... 81 z Au
285

generic function -- JZ %I R %}
SANTR] A 26 20 5 B [R5 VE R 221> eR BRI L) e . 7E T8 P B 2 o 8 B S e o I (8 P R A 52
b2/

Y2 Wsingle dispatch R1EFES<H . functools.singledispatch () Hfigs A & PEP 443,

generic type -- {Z %!
WS pe; BH N 1ist B dict KRR AA8IE. TR AT FiEft.

WL S R 42 . PEP 483, PEP 484, PEP 585 il typing fike,

GIL
2 Iglobal interpreter lock .
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global interpreter lock -- 4> J5 i FEES 9
CPython ffRERs B R ) — BBl BB PRIE— B 20 3G — N RARAE AT Python byrecode. AL E i
WEXT G (GG dict SFEZNERA) X3 i b2 & ffi16 T CPython SEH . 45 %Al
e MBS RES 2 RARBA T (8, HACH WA T e 2 A g Ry AT .

NG, FESEHRUE R B =07 R R B ROT  PE ATVT S R 2T 55 1 S 4 W A IRPRE i GIL
BEAh, FESAT VO FefEmth 2 SR8 GIL.

1E Python 3.13 "1, GIL A[PAffi | ——disable-gil giiFRl & kA . FE M A %I 451 Python 2 J5
RAGAZIPIAF -X gil 0 ZEEAERE PYTHON_GIL=0 HIEAA R JGialT. AR 2 LN L
¥ ia YRR T L AR il 24 CPU WoA%E S . W2 41T S 4 PEP 703,

hash-based pyc -- 3£ T-W5 %11 pyc
A58 FH T I 08 SC A B s L T A i J 46 e B 1) SHe i o8 A RO - RS G2 A7 4. 2 L pyc-invalidation

hashable -- W[5 7y
—AXG AR B AT HAE AT N R E A E (BEFFEA __hash_ () H¥E), FHATRARH AT
ZRATHIR (E%@%ﬁ _eq__ () FIE) WREERRN T A X GE. RIMG A X SR b A B AH ] (R WA A (i e
BRI .

]IV CERERT G REAS T SR A A G B, TR Ry B 2 ) A P AL

RZE Python HI R AIAE N EEXT G rT e v i) s AIARAs (Blang) ey i) #A A Ay s Rards
s (BIATCA frozenset) {4 EATAICR IS Ny Al Wa Ay IR A2 PTG A0 . 7 SCIEE LBl x R 3R
NG ENTELRE R —E A AFE (B2 S HOE) . ENmma L s T e
id ().

IDLE
Python (YZ AT K 557 2T A5 idle i Python A B AT AT 1 LA SR AR MR RE e 1 858

immortal -- 7k /%%
KA Z e PEP 683 H15] A1) CPython SEELATY .

WX R JE TR R, WEWreference count FKIEAXYUEH, T ETEMRE SRS ITIIRIKIZA 29
BGH M BC. B, True A1 None 7£ CPython HH#lJET /K AXF R .

immutable -- A~ [ ZE %} 42
HA B EEANS . A RAATERT . PR MITH . XX SN ERAE . MR iE—
ANFEEE, WABEER XS . EAEREE BN A R E EEZER, B b i

import path -- § A J54%
HEMIE (B35 25 0 ) HBNSIR, KBTI path based finder IR EHFABIR. TEFAR, I
FIEPLMEARE sys.path, HIWRBAEBHETRER B FHRM __path_ @Y.

importing -- S A
A ) Python AU RE A 75— MEH ) Python AUAS T 6 A 7 .

importer -- 5 A 7%
B MBS WS RBRE T finder XJ& T-loader .

interactive -- 33 I,
Python 7 — A HAMERERS , X ME R ATEMRRESS PE R A7 5 i AT RN 23k, S RISV T I 2
FHLER, RERNFSHMEE) python 54 (WA DAZEAREY AL 32 3% B b e A B 22 BA 0T ) o N
iﬁ%ﬁﬂf&@i@%*ﬁﬁ%%ﬂ@%Eﬂ%ﬁ%#ﬁﬁ@ (I0fE help (x) BE) . A XZEBXWIER, S0
TAEX,

interpreted -- fiR R
Python — @ FFRALE TS, SZANIRMIFEES, BAAPIE WX G H T Mg A E &
H ] X EME VRSO LB s AT AN A B @ v AT SO AT R ALE S EE A
Fb G R B AR R T AR (R HAR P A A TS 8 . S Winteractive,,
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interpreter shutdown -- fiEREES A
WP TR KR, Python fRREZRIFH#E A — MRS T TR B B BT A C A RO, o WA 4%
FhOCERNTREE I . B SZ WA R e . Xk P E XTI a5 | 1R g RS P
1To FERMB BHATIAIES T RE B B S R, BRI IR A AR (8 W 6l14 1%
R a2 AL 5 ) -

fRREAR T 2P RN main_ BB TS AT A S8 AT -

iterable -- W] LR} 4
—FPEEIS B IR m N R IR RS . TRE R R B TR A AR AL (4 1ist, str Ml tuple
&) DARCHEEAR P A AN dict, ST 7 PARARMIE LT __iter () J¥EESEHL T sequence 15 3
) __getitem__ () MY HE LEMITE .

AIERTR AN T for MEFRVA LI Z HANTZ— A FFI 5 (zip O, map (), ..)o H—A A
MEANERBHALH I ERE iter () I, ERPHZXTRIMIENL - Lﬁl%ﬁ%&ﬁiﬁﬁ?%ﬂﬁ%/*ﬂ’]
— U I o e T IE AR S 4L%Trﬁ%ﬂﬂ% iter () B HOAHRNARNG. for B A
H B ARAL AR L A, A8 — MmN AR iy 24 42 Eﬂﬂéf{fﬁﬂ W RAFE N . 2 iterator, sequence

Flgenerator,

iterator -- 3EC%%
R TR —TEREEm A% . EREEHERIN __next_ () H¥E (SFHAL L N B REL next ()
FFZA IR 8] é‘l?ﬁﬁ%ﬂﬁﬂﬂ%ﬁmﬁé’lﬁ StopIteration {#. H|XHFERLXF S
Eﬁ%ﬂzﬁ%‘lﬁaﬁﬂ, GRLEP I H _ next_ () AR SMHIRGIK StopTteration, A& ULMAH

__iter ﬁ%)ﬂﬂél_@ﬁﬁﬁﬁﬂgiﬁﬁ (R 2% AR A 00 5 2 T AR S, ml k- HoAth ]

951&%%@)%!3’]7(1[5%%“ — B FH BN IR 2 2R ERE VT IRE RIS . x4 (F4n
list) FEARERHRGHAE A iter () BREEGETE for TEMR TR IE S 724 — ARk A . WRTE L
TR 2 A 2 ﬁ[E]TZ RIS R PR A —E 2 4, T EERMRGE—1
e
W25 E £ typeiter,
CPython S:BI4I i: CPython (%A M GIHEATIERARE X __iter_ () MZEK., BEFTEMNE A HLE
CPython JNRIEE AR BRAE I LR LA

key function -- 2t pR %}
PR R PR A, SR RENS AR ] B T HER s HECL R R RIS, BN, locale.strxfrm() A
T — AR B DR 24 2 1 HE P
Python 45 V1 2 T HH# i A B ROk B H oo R HEM 5 =X, KPP EH nin (), max (),

sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby ().

A2 A ARk gk B, str.lower () ﬁ?ﬁﬂ%ﬂ??ﬁ@ﬂlﬁjﬁd\gﬁf?é@%@ﬁo 114
H, R AE L lambda FAACRAIEGIAN lambda r: (r[0], r[2]). MAP, operator.
attrgetter (), operator.itemgetter () Fl operator.methodcaller ) R =

e AR 1T R A 1] 6 e ) 7

keyword argument -- e gt =55
Z: Wargument

lambda
i —> B phexpression A5 G BE 24 WK R AL, RIBA ALV IHOR(E. 1% lambda b8 £ 1) 4 ¥5
lambda [parameters]: expression

LBYL

A JBRER I SO X RGNS KUk AR TR A s A U A TR A . K
WG EAFP Iy sAG BOA H, R R KRB 15 154,

EZ LR, LBYL Tl 3E “E&F” M “BRER” Z A A &5 MBS . g, DAY if
key in mapping: return mappinglkey] W] fEHI THEM ARNEZ I HAMLREI mapping %[
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T key TS o S AT S 0 B ) EAFP J7 SRR

list -- 5|4
— i Python N '&sequence. BSR4 RHIFR, BETFRMTHMES PrgdmaeaER, HATicRm
IFE AL 2R O(1).

list comprehension -- 51| S8
AbFR—AN 3 5 v ) R SRR A T IR M S5 RS R — A BB H . result = ['{:#04x}'.
format (x) for x in range(256) if x % 2 == 0] ¥Em—4> 0 F| 255 JLE N+ 7S 3EHE
%ﬁgxﬁrﬁ?%’f% (Ox.) B9, Hrh i€ FARTTIER), QIAEIN range (256) HHIHTH TCRHERLH
AbH

loader -- I#2%
MBI G . BOE X 4N Load_module () B MBS E T H—A>finder 12 1] . 4%
Z: 1L PEP 302, X}Fabstract base class A]Z: I, importlib.abc.Loader,

locale encoding -- 15 5 X 445 =
£ Unix |, 'BEf& LC_CTYPE &= X iEtg . BEn[ LAt locale.setlocale (locale.
LC_CTYPE, new locale) Ri%E.

1 Windows |-, &/ ANSIAURSTT (401 "cp1252™),

J£ Android i1 VxWorks |, Python ffiff] "ut £-8" {FHiEE RIHHmiLtg .
locale.getencoding () W MRIRUE T KB .

518 2 [Fl filesystem encoding and error handler

magic method -- AR J5 1k
special method W3EIEZ[F] .

mapping -- 5}
— T E B E R LN T collections.abc.Mapping B{ collections.abc.
MutableMapping G B LKL E AN AN . R RG] T4 dict, collections.

defaultdict, collections.OrderedDict PAM collections.Counter,

meta path finder -- JCERFEEE TR 7%
sys.meta_path W RIER WY finder. PRI RET Spath entry finders fFAE RIKABFHAHIF o

A A importlib.abc.MetaPathFinder T fBEIGHEARTTRas AF LB T ¥E

metaclass -- JGR
—MHT AR, FowE LA EL . BFERAELDER. oRATTHEZ LR =ASHOF 0 @4
B2, KA T R X R B R AR TR 5 AR S PR A — N ERIASEEE . Python 4% 51 2 Ab7EF 1T PAGIZEE H & Xt
Peo KA H PRI AT B A TH, (FYFTFEB BN, sonl R4 Kim it @i r £, eig
BEHTCS B HAE . IR et RE R, SCElngl, PARHAMIFZES .
L5 S I metaclasses.

method -- J5 i
TEZE TR E LR R A WERAE R M LB — AN @ MRV, R 2 RIS % e A Ry LB —
Aargument GBI 4N self). £ function FMnested scope.

method resolution order -- Jj i /fHr i
T BT IWUT A A R A P R B INY . 752 [ python_2.3_mro T 2.3 & 1i fUE Python
il R T (o A T

module -- Fil
X552 Python fUAS ) —Fh2HZUAT . AR A ST v 44 25 18], PTAS 5 {E 3K Python X4, Bidln]
W@ Limporting BAERE 75 E] Python H

5 Wpackage.
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module spec -- Bl HLES
— g, s AT A X R AFE . & importlib.machinery.ModuleSpec
S

MRO
2= Wmethod resolution order
mutable -- A[ZE %} 4
ISR AT DAER 1 () PRAFIREDE IGO0 FBUEHBYE . 531 S Wimmutable.
named tuple -- H %504
ARif <RI WA TALM 4K 5 ocdl, H HILH RS | TR AR 44 Fr @ Mk U7 1) 1) 28 AL 5
Fo EFER BB W] REAT A HLARREE
HUeHNERBETHACH, M1 time. localtime () fl os.stat () FREMEH. 5 —A0lF2

sys.float_info:

>>> sys.float_info[1] # ‘& Bl 5 |4
1024

>>> sys.float_info.max_exp # s TR
1024

>>> isinstance (sys.float_info, tuple) # BT L4
True

HrAZGTHRZNERE (L EEmsF) » soh, HZedHiRn @il 2L E XM tuple 4k
I AR E AW B fOok A . XAEMETT AT TS, SiE W PAES 4K typing.
NamedTuple, B # i T.J BR¥ collections.namedtuple () &, F—MFXBLEHEMN—
LUF T 45 5 5 N B B4 ST IS A I vk

namespace -- iy % %3 [A]
A BRI BT . A SRE . SRANER, 82 inEmaasm (s
ZW) .t SRR LB Ik 45 b o8 ok ORI Lk . AN, %K builtins.open 5 os.open() ]
A B a4 A3 TR R DX A3 i 44 25 T 34038 ok R iff R A B S I A e B30 5 Bl 8 v mT s R ] 4
P, BN, random.seed() B itertools.islice () XAEYEIH T X LR EE N random 5
itertools BEH/r BISZERAY o

namespace package -- iy %23 [A]{u
PEP 420 J73] A f—Fh(URE 1 T- @02 B ipackage, v 25 60T AR SC UMY, FEA T2t
Hregular package RIF], BFAEATRA __init__.py .

S A] 2 Womodule

nested scope -- iR E1EH I
TE—AE SGEE NG HASBIIRE 1. BN, 7575 —REiz e LR BT A | Al A & . HER
HREAE HERA B0 5 A RO TR TR R S B AR IR T I EE . 2RI, &)
A5 RS WIVE T4 Rfn 4 258) . 1#1d nonlocal X ARG E ASNEVE .

new-style class -- J AR
XHBIE N T A R WIERE. R 5 A Python A, HAaH X KaE0% 6 H
Python HiiyE RiGFK, U1 __slots_ . fiidds. FHEEME. __getattribute (). KL EMEH
SHEE,

object -- Xf %
R EARGS UBYESIE) PARTE AT H (Orik) m%dE. object Hi i@ T new-style class 1) 5 T0JZ %
R4,

optimized scope -- CLILAL I g
2 AR DY i PRI G 12k 2 78 20 IS H AR Ry 28 B A4 AR TR, 3 ARV RTX B84 R B2 5 R4 T 04k
FEXTRREL. A ids . VMR, HESEUMA iE AR Rl ar 4 S R XA T E R . R K
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P REAR UL ALRE I T B VR I, R AR T C R SR A IR R AL 4 PR AR B A A & )
IR 2O fE k.

package -- {J,
—Fh ] A AR B B N M S Y Python module, MR ik, BE2EFHF _ path_ JEEWN
Python A5l

%2 W regular package Flnamespace package.

parameter -- JE 3
function (B ) &SR SEME, B EREBTAEZ I — A argument  (BHEREAER T, 24>
%%). HLMEE:

« positional-or-keyword: (LB XEHT , HE—ATTAMER L 5 54 6 AGATDMER 5 525 5 4 f
A5 ERINARE SR, TR foo F1 bar

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

« positional-only: {{FRAIE, & — RO EE ARS . (WRAEITE S w1 ek BUE X
WIESHNEHENZ IR E A/ FARES, BIAITRE) posonlyl Fil posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... J

o keyword-only: {URFEHEY, F8E—HEEEL XEAEANSE. (R XA FIE S ]l 2 7E R AL
& XS P& AT RN B S ETEL NN B S Z 1 * KE XL, BT
T 1) kw_onlyl F1 kw_only2:

[def func(arg, *, kw_onlyl, kw_only2): ... ]

« var-positional: TIAE(E, $45E T DMRAEH—AMERECREO (L ES BRI (HTEIL IS
CHEZNAIESE ). SRS TLEEER S ARG < ki, HIATFEN ags:

[def func (*args, **kwargs): ... J

o var-keyword: TFIAE KR, HEE A VAR BUE R AR BT A (FEITE MBS C #3220 4
TFEHZIG). BMESAEEIETESAPRATMEA ** K@ L, BIA LR kwargs.

TS ] AR B g8 PTRE R S 40, AT DA FESE T Be S 4004 BRIAME
W2 Wargument RIEFRZLH . SEEESHX BT EE ILE S, inspect .Parameter 25, function —
S % PEP 362.

path entry -- J A 1
import path WH—NHPALE, SPipath based finder FIR AR NHIREH.

path entry finder -- ¥41% A LI TR 2%
E—r] AR R sys.path_hooks (Bipath entry hook) 3R Al finder, WFWX 5 Reid 1t path entry
SE DA .
5% importlib.abc.PathEntryFinder DA T f#EKIEA DB IRA I SLI IS T

path entry hook -- P& A T
— AR XIS, B AESNIE WA B R A S path entry FP ARSI L R BB {F ] sys.path_hooks 4|
iR [Bl—Apath entry finder .

path based finder -- 3£ T B2 A Hk 55
BN —Fh U312 £ 3% %E , FIHE—ANimport path FH AL

path-like object -- JE1EJR%} 5
KRB RG ISR G . BRI R AU — D FRIRIEEN str 83 bytes M5, A PLE—
ANSEHLT os.PathLike XS . — 3 HF os . PathLike XTI R ATE W os . £spath ()
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BRBE ol str B bytes BRI U RAEHAL; os. fsdecode () fil os. fsencode () A #45l
JH AR str 8 bytes BABIWEER . x4 2t PEP 519 5] A1

PEP
“Python 45 LI BYHE LS . —A> PEP g/ — it SR, HISK1a Python 4 IXERAL(E B, sidfiig
—™ Python [ #RE S HE BE al 3R55 . PEP I 24 RS (10 B AR B AT SRR 1 R U A
PEP WA AE R S B e . WA ORI R, a2 TR RS 5t DA S A A 25N Python 3% TR 90 'S
SCRA AL . PEP fMEE A SATAEAL IR N FREE ST 3R, I KA ) 2t L e A SR .

%11, PEP 1.

portion -- {54y
FA RS — 1 44 25 () B A B H SR SO A (WATREAERCT —A> zip SUFW), Bk E XL PEP 420,

positional argument -- {3/ & 23 %
2 Wargument ,

provisional API -- £]%¢ API
B2 APT 259 T HEBRAEAR T E 1 ) JE A A RAIE 2 AN Y I iz 11 . AR IR N A&
HERAS, HHBEEAMONE E, ST BETER O I & B 1 8 A U B T O T 3517 ) JE AN AR A 1 o
M (EEAFERERIZEE ) o WSO S FEREIET - (E APT I A B K 2% &3 i 7™ 5 AL At v
BRI & B A ] B 2 XA -

ISR A2 E APLRUE, (a5 AARA Rt S PN I a Moy 587 — AR 1R AR DA )6
SRR R B — Fh ) S A R R T R

X APAE B AR FRVFRE PERFEE AT IE , A 2T M K IPE BT BRIG T IR . 31§ L PEP 411,

provisional package -- #] % {0
2 W provisional API ,

Python 3000
Python 3.x R RIIBERR (XA FAEMA 3 B R MTRIEIE TR e B 7)o A R4S
yg cch3k770

Pythonic

Fo— Kk —BoRAS E % 250G T Python 55 58 B KU FIEE A, A0 AS i 5 ) LA 55 v T e
SRS PACRD . G, Python [E: F RS 2 ] for {EAIEHR M i —AS T X S P i T T,
VP22 HAME A XA 250, TR AR ZAGE Python 19 A B & B0 F — MU T8RS

-
for i in range(len(food)):

print (food[i])

11T R B2 14 B fi] 37 B Pythonic B 4 /2 AR

for piece in food:
print (piece)

qualified name -- [} @2 8%
—APARS BRI A FR, s MBEHR 4 JE VIR B i v SO RN SE . R R BT
FHKE UL PEP 3155, X T o 2R R ELANZE , FRE ARG MRAFR—EC

-

>>> class C:
class D:
def meth (self):
pass
>>> C._ _qualname_
ICV

(£ F )

134 Appendix A. RiEXIRR



https://peps.python.org/pep-0519/
https://peps.python.org/pep-0001/
https://peps.python.org/pep-0420/
https://peps.python.org/pep-0411/
https://peps.python.org/pep-3155/

Python Tutorial, % {Thi4s 3.13.0rc2

(#z E70)
>>> C.D._ gqualname_
'C.D'
>>> C.D.meth._ gqualname_
'C.D.meth'

MW T HI HBRES, %ERE & AR B R A DS S R A i A, i B TR AL
A, il email .mime.text:

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

reference count -- 5|14k
TR XGRS X205 i 8% A BEE, st R, FEikmimmortal X4 H.
KA WAE T I, RIGX PP S KA R 51206 Python ARS SR UiiE & 2 A
ALY, AHE A& CPython SEE—AS R EICER . BT AU A sys.getrefcount () BREICKR A4
EXRTZ RS AL

regular package -- 75 L1
g8 package, BIMMEEH— __init_ .py R H .

%2 Jnamespace package.

REPL
“EERL-SR{E-FTETEFA” read-eval-print loop [I4ES , interactive fERERS shell [R5 — 4.

__slots__
—PWEFES TR R, 38 A TS P R S S X S RS B S R AT A . A R IR
AT, BB ARG, B AR DEIE N RA, GIAFE AR Y AR, HF B
ST XN

sequence -- J75 51|
—Phiterable, ©ZFFE __getitem () FEER VAR BRI HITEAMICE VI, I X
T REPIKER __len__ () k. WEMFIIZHEEA list, str, tuple fll bytes 5. H¥E
BEEMR dict BEFF __getitem () Ml __len_ (), {HEHIAIAMBGHAETS, HAEHHE
Bimmutable FE A RHEECR R ICE .

collections.abc.Sequence IR H LK EN T —TEFEEWE D, BIE __getitem_ () FI
_len_ () ZA4b, BEIT count (), index (), _ _contains__ () fl _ _reversed_ (). SEF
WY R ORI DV register () RN . FIRECE 268 H 79 B E L S, 155
5] 38 PR

set comprehension -- £ &S5
A FR— AT E AR G i I A B Ay T R IR MG LS — R BB B k. results = {c for
c in 'abracadabra' if c not in 'abc'} ¥ENRFFELES {'r', 'd'}. S0 comprehen-
sions.,
single dispatch -- fisr IR
—Fhgeneric function 53YRIE, HELIZET BASENRBORER .
slice -- Y] )y
HE RS TR sequence W—H X4 . YR HH FARRICREIER, 7E 11 P HILARA
B 5 WEcE, il variable name[1:3:51. F#E%5 (FhR) ARCAENTBEH slice X4,
/S|
240 F RS B P T 2 5 R RSB T B0 RS ATI SR CRAIE 22 42 1Y) APT BSF st P DASSE I 4 55 FH ARk
XFERY APTATS SRR FEAE SCRY I gl i, (EAEANTRARETT & (B3R TIRE )

e (RERL) CRET IR ERZEAE T A SBEIAL APT IR
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Ti—NERRR AL K &L
Z: i, PEP 387: Soft Deprecation.

special method -- $§ 5% J5 #:
—F i Python BRI R v, KRR FEAS LRI TR & BB I N 4545 . X Fh O EE R 24 RN 1 2
HERBUR IR . FFIR T 1) SCRY S W, specialnames .

statement -- &4y
EAERFE (AU “He) RN . —ZRiE )] DA expression SN ST IS5
Bin if. while 85 for,

static type checker -- i A KIS iy 2%
TEHL Python I BEAT 404, DAREHR MBI QB BRI AME LR . 555 L 2427 PAK typing
Bk,

strong reference -- 315 | J1]
1E Python ) C APL 1, 55| @48 A HEA 5 1 R ACHS Ir A IR R 51 o Fe Qs ] a8 94 1
Py INCREF () MARIGRG | ML RS N #Eid Py _DECREF () RFENE.

Py_NewRef () PREXATHE A TOIE — g a0ams | . @, SR B FA RS | B9 1E I 7 %
w5 _EVE A Py DECREF () PR%K, Mﬁ’é’aé‘lﬂ%mnﬁﬁ

152 R borrowed reference,

text encoding -- SCASGIA%
£ Python 1, —A4FHR g —H Unicode fUR% 1 (FEFE Y U+0000--U+10FFFF ), Ny T FFA# &4 —1
AR, EREYT I —BR T
P DNFRER I — N FEA IR s, AT RS R SR AR AR RS
HEFPAFNSCARF I Fifdas, BTSN ARG,

text file -- SCA Lk
—FhBBIE S str XF 4L file object I8 HE— A SCAS SO SE B A 17 0] — 1 T ) 217 1 B0 o o B sl b
Hrext encoding o SCASCAFIBIFAFEASCARE (e 5K "w' ) FTFFHI . sys . stdin, sys. stdout
PAM io.StringIO HYSLH.
Fi S Fbinary file | fEREB LS A Z PSR SR

triple-quoted string -- — 5| 'S4 H?
HRESW SAESENES (7) 83 %515 () WFAH. eNEg LS5y BN 5 5t
A AR, HEAEZMEL. BENATFHREZLRENOERLH X Bs [ SFNE5, HH
A PABS AT IO TR M AT, e S SCRY A HR BRI 4

type -- 2374
KB YeE—A> Python X[ R JE TAHAMIE; B MXERAEA—MEE, TRHTEXZWEE, TARE
M) __class__ JaM, B2iET type obj ) KAREL

type alias -- J3713j] $4
—ARA R S, B SR R AR A 28 R AR IR
RGN 2 m A A2 faffk 22 2 o2 A% . filn:

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

] DA e ] s
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Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

Z: W, typing Fl PEP 484 H 5 b RE 1RGN

type hint -- 231 34: fi¢
annotation 78R @M. REIWIE S 80ER E TS & UM AL,

RAUPL Je TR T A2 Python (SR I 20K, (HEATM# A X2 E 5 RA AL, EfTEREM) IDE
ST EEI s R

SRR JIR IR B KB AT AGE A typing. get_type_hints () KU, {HJRHAL
AHPA

Z: )l typing Fl PEP 484, HAA7xf HIIRER AR -

universal newlines -- i F{#.17
— RSO T, R RIS AR A AT R bR Unix IAT45RZ0E " \n' . Windows [
255 "\r\n' PAMIHNR Macintosh 25 "\r', Z i, PEP 278 1 PEP 3116 fil bytes.splitlines ()
TR 2 RV .

variable annotation -- 38 Fr i
ARl 2K @ M annotation.,
TEFREAS BB R SR PR, TR ] Pl LA :

{class C

field: 'annotation'

AR EARHEE F RO R A 0 BINDA R AR B2 int JRARO(E:

[count: int = 0

AR R RRE TR RN ARRE I annassign —77 .
Z: W, function annotation, PEP 484 FI PEP 526, H A T ILHIBE. 3752 4 annotations-howto DA T il
FIARVE R R SE R
virtual environment -- JiZ L E5555%
R MU BSOE AT ERES AUV Python PRI FIRRFE LEAE RITHA Python 4% (IR & T
PENR— &R G Fisf iy HAl Python [ FEFHIATH
2, venv,
virtual machine -- {41
B AR R, Python HEIBLATIT S B AT L byrecode.

Zen of Python -- Python 2 #ifi

S|t Python Bt )5 M 574, A B TR S M HXFE S . &F KRN TR BRI RAFH
By Nimport this”,
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XY Z H Sphinx A reStructured Text J§AE B, Sphinx j&— % AL H Python SURY T 2 5 1) SCRY AR GRS -

SR BT P R, WAET G2 %1, TR Python A% 5. ML AR B ARt BER, 52
reporting-bugs | A2 5. FeA KA YCD By ¥ |

RN it -
o Fred L. Drake, Jr., J5i4f Python SR T HAEZ Q5% , ARE 2 M
o JHF4# reStructuredText Al Docutils ZA44:f#] Docutils T H ;
« Fredrik Lundh [#}] Alternative Python Reference 31 H , >}y Sphinx $2L/F 210 5T

B.1 Python JC#ipYaikE

ATRZ X Python i575 , Python AifE %Al Python SCRA GTRREY A, Bl Python JATHS 7 A f) Misc/ACKS SC41
T TRk

AT Python #:[X it AFITTHR, Python A4 T Ak €0 SOk ——5HEH A4 !
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5 FFATIE

C.1 ZHHFrIm s

Python H fij 22§ FT AR 9222 (CWI, I, https://www.cwinl/ ) ) Guido van Rossum - 1990 4E A,
W, fER—TT0M ABC B S AU . R4 Python A4 T2 2k B HA A TT#k, Guido {52 H &
BEH.

1995 4E, Guido 7£#52 Je WAN B E Z A 5T 22 7 (CNRI, 0, https://www.cnri.reston.va.us/ ) #k&EAth7E Python
AR, HAEABEAAT TR Z A UA

2000 471 H , Guido FI Python #%.00FF & |41 BA#4 %] BeOpen.com {247 T BeOpen PythonLabs [P\ . [F4E1 H ,
PythonLabs [#] A %% | Digital Creations (¥{ >}y Zope 2215 U, https://www.zope.org/), 2001 4, Python {44
2% (PSF, I, https://www.python.org/pst/) J57, iXi&—A~% A4 Python AH 5 HIH =R A @ i FIH 2 .
Zope AT IIAE /2 Python 3Ry EL G S e B 51«

JTA 1) Python FASHS IR (A IR & X2 7 https://opensource.org/ ). Pisi I, #iKZ%L Python it
AJE GPL AN FRELE T RAMAEN .

RMRA  RE F1n FEE GPL 3% 7

09.0 % 1.2 n/a 1991-1995 CWI 2
132152 1.2 1995-1999 CNRI =
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 2001 PSF w
2.0.1 2.0+1.6.1 2001 PSF =
2.1.1 2.1+2.0.1 2001 PSF =
2.12 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF 2
22 R 2.1.1 2001 4 PSF B
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GPL eI AR Python ¥ GPL "N %Afi. 5 GPL R[], By Python ¥F[HIEAS RiF 7 A B BUS IR
A, MICH IR E S . GPL ARA R VR AL Python T A5 HVETE GPL R RA Y45 A ;
(HHERPFAENATT .

JEPIARZAE Guido $55 F TAEMISNIEIEE , SFHX LA o T e -

C.2 FRER={ LIE 5 {E A Python ByZRFRFOZF M

Python A1 SCRYH 8 F VT YL T PSF 34 T Hh,

M Python 3.8.6 JF U, SCRPRYZRGI. BRAEHE SAIHAR AR R HIAY 2 PSF VFR] PSRN 2 25 2 BSD 4 +T HYME
VAT

HBe £ Python FKH T RG], JXEEVFAT 2 A VAT 2 F RIS RS . A 55 ipa]
R 5 BB 378 5 D 3 45 0 74 5T 5 o8 i

C.2.1 FiF PYTHON 3.13.0rc2 £ PSF ¥ a] il

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

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

3.13.0rc2 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative works,

distribute, and otherwise use Python 3.13.0rc2 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's notice.
—of

copyright, i.e., "Copyright © 2001-2024 Python Software Foundation; All._
—~Rights

Reserved" are retained in Python 3.13.0rc2 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.13.0rc2 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—Python
3.13.0rc2.

4. PSF is making Python 3.13.0rc2 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
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EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION..
—OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT..
—THE

USE OF PYTHON 3.13.0rc2 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.13.0rc2

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.13.0rc2, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.13.0rc2, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 i BEOPEN.COM #F &l

BEOPEN PYTHON ¥4 7] #8565 1 AT

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,
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MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOEF.

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 §) CNRI ¥F o] il

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
T
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ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 HF PYTHON 0.9.0 F 1.2 ) CWI #F o] HipiY

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2. FKESHLAHMAXMEM Python ByRRFIF ¢ 145




Python Tutorial, & {ThR4~ 3.13.0rc2

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.13.0rc2 DOCU-
MENTATION

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 Wk ol S5
AT 42 Python RTINS = Iy PRI VAT RUBORTTIF A, A R A s 4 LR I K

C.3.1 Mersenne Twister

fE°F random Bt N Z M _random C ¥ &40 4% K T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html RS AT & A RS Y 52 B e R

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

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

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,

&)
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PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C3.2 EfEx

socket ffiffl T getaddrinfo () #l getnameinfo () WIDE I H i [6] Y5 S04 H: hitps://www.wide.ad.jp/

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

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

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

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C33 RLEEFRS

test.support.asynchat f test.support.asyncore FHAS LRI, -

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

&)
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copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie &1

http.cookies Filhal& DA RS H:

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 HTIEER

trace BHAE AT

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

&)
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Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode 5 UUdecode X #}

uu e RS AR L 35 AR 7

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard
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C.3.7 XML 22 =iAH

xmlrpc.client BHEE DA R ER:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test.test_epoll Bt & AT ULH:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.9 Select kqueue

select fHKT kqueue B M AL 5 AR AEHA:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 3441 { Marek Majkowski’ X} Dan Bernstein 1] SipHash24 S35 RS2 . &85 DA R I:

<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/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)
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C.3.11 strtod #0 dtoa

Python/dtoa.c CIHEAL T C B4 dtoa Fl strtod, T C XUKE BEBUEFIF4F 5 Z M 640, EIRA: A B
David M. Gay 95 5 19[4 SCf4F . H BIZ SCERTHE hitps://web.archive.org/web/20220517033456/http://www.netlib.
org/fp/dtoa.c T[], 7E 2009 4 3 H 16 HAZZRENWJFE LG SCFELE AR BSR4 ] B

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

The author of this software is David M. Gay.

E

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

E I

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

E

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

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

C.3.12 OpenSSL

MR EE RS A X0 hashlib, posix il ss1 £{#Jf] OpenSSL FERHE T ERE. It4h, Python f{) Windows
Fl macOS 2 FE)T 7 fig 2t 46 OpenSSL FE[Y RN A, A AFRAT T AE L f24E—17 OpenSSL 1 A UERYEII A . X
OpenSSL 3.0 &KfillR, MIEJGEMTANA, Y3 Apache License v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.
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"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution (s)
with the Work to which such Contribution(s) was submitted. If You
(N30
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institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and

may provide additional or different license terms and conditions

for use, reproduction, or distribution of Your modifications, or

for any such Derivative Works as a whole, provided Your use,

reproduction, and distribution of the Work otherwise complies with

the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade

(B0
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names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

pyexpat ¥ @2 ] I tufE 1) expat JFRIASRI R, FRAEFLE T ——with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
GETH)
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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

YEh ctypes BT R _ctypes C ¥ 2 AL 4% 7 libfi P50 6% & A A Y, BRARM BB EL T
——with-system-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘'Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

R ARG EAREIY 20ib AR IH M CyR N THE, W 55 zlib JACR 8 DR 2 1ib 37 &:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software

&)
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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

(% L350

C.3.16 cfuhash

tracemalloc {§i M F i SE L EL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3. Wi HaYiF o] S5 H
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C.3.17 libmpdec

Y54 decimal B FER) _decimal C ¥ (i 1145 T libmpdec PR EIAMER, B @R E T

——with-system-libmpdec

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N i EH

test ALY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) $2HUH W3C W% https://www.w3.
org/TR/xml-c14n2-testcases/ FEARE 3 4550k BSD 47 v ik & 17

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,
&)
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SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 mimalloc

MIT 0] E:

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 BURAHLETIFKH uvloop 0.16, E2ET MIT ¥l Uk & ATHY:

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
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OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

(% L350

C.3.21 Global Unbounded Sequences (GUS)

A Python/gsbr. c i subr_smr.c 4t FreeBSD fi#)”Global Unbounded Sequences” %4> NAZE R T & . %

SO R EST 2 253K BSD T IES K1

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
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.
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duck-typing —- ®FER 126

E
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