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S 9mFE. Python fLHEMIEERM SNSRI LERBUE Z AT, FEhZE0T-6 LB AR &
N B BRARE .

Python B/ (https://www.python.org/) g2t T Python MR RIS RIARHER , CLFEIRISAIE T
FHEAERG NGB, H 0] H B % . Python B MRS 2 4 8125 =5 Python 518, /¥ A
TR RAT A e SO B

Python fERERE 5 T9 &, (] C i C++ (i HAh C BEWHIIET) RIW] 4 Python § i Uy RE A A H6 2
A4, Python i A] FIAEE il 9 AR T IE S .

ARHARE R AT B4R T Python iSRS RIDI . L 7E RS2 A BRI 55 4 (5 ] Python ff e DA (5 Fifi i)
TG o AR A 7R OISR BT I T B

TR e SR U251 L library-index ., reference-index 2 IEFIIES & X . NEHE C 5 C++ P B
%% extending-index il c-api-index. It7k, RAJ# Python [ ARZL .

RHFEN R — D IIRERI NI RE, ERERAE W R ATE e, H@ N4 T Python HipfE52%>] 1)
Ui, BTELLEEE LEUEAZ— T Python fURR( . 2F 5 AREARRAY 15 W] LA LA 44 5 Python B FIRE T
H,R] PAZK S 3] library-index .
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CHAPTER 1

IR BIEH =

DR AR 2 20 I S ), B — RIS RN BE A s T— 24155 Heln, xRSOt
PATEH . B AR E A4 . BHET— T SCF s Wl B A S — A/ NI |
SOF AL R RS R, BRI R — A B

R —2 R WEAIF RN G, EETRERALPE C/CH+/Java i, HEwR. 4. M. P LT A iie
KIg T MFEIEAEL BT A, EERS X TR MR Z R, e, BOFk T
Y RE TN, AL PAEL T — R = -

AR 2., Python IE4fHEH 2 LI T2

PRATUAST X LE4E 55 %5 5 Unix shell A< 5 Windows #EAMBESCHT:, {H shell JIARE K 1@ # 8l SCHFFTAE
SCAREE, MAIE G %S GUL W Bk . 7xn] AR C/C++/Java F2)y, (H B A 58 sli— 8RR 7
WA EFERARAAYIT A I 1E] . Python WS4 5155 Al , Rl 3+F Windows, macOS il Unix #:{ERSE, I
REH Bl B Rt e B A
Python BIATRIHAS) i), (HEW R HIERMAETE T, fefit TRERBIREH, MR RBRR, i
shell JAIABAHEALBESCHF:; Python SRLAEF AR A L C 82 fEN—Fh “JERSRMIES", ENET R
RS LA S e . IR RC A T S AR ZE AL, Python LU Awk, L% Perl fgfif e i
ZIE, miH, RZEHE, Python LUk Sif & B .
Python SZHFHEREF - KRR, PATEAEH AN Python B P A . BEIENE T KEFRHESIL, # T kA
J B BE il BE T DA X LA Y /527 5] Python SR LBl X SURIIEAE VO, RGN . B,
B AL AE Tk IR P A TR
Python 2 —FRRE I, ATEGIFMEES:, WA B KEIF AR ErfRed LBl 7 B AR,
i By e g e M ARl S UIhE, B IINARTY, BUE AR E_ BRI AT e . A, ek
e MR
Python R fFajis . Sk, MH HLSCBLFFIIRERY C. C++. Java (UHEJEARZ , JRNAITT:

o BB VA B TR TR AR

o fENgEEE, WA RS LI 4

o PR ES AL
Python “HIDAYJ€”: 2Tk CIEFRT, MAETUE T AREas 4 Mg i P B s i, Mgk
BoDRE I AR md 24T, 36 Python R 7 6 31 R UM A P 0 . (e, REMFEEE) . R
BRI, BLAEIL Python RS AN C IT A I EEHEAE 2, I ERY TRANFERZ A -
JBfEfE —4), AEF a2 I8 BBC i) “Monty Python "&ATEXH]”, SICFTsh# I (Python JF 3L
BRI o YGHER ZAESCRI 5] ] Monty Python /M R4E, 22 mna!
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BIAE, RE4XT Python BRERBRIK, AHRA TAf—SL4iy TR, S5, 0B MRty 2 LTk,
WA B AR . J7E Python fRER: H 2k~ .

T—E AR IR . XA WA A LE B Z R, (B PSR S TR B TR AN A K TR

AR AR R AU AR B, /147 Python 15 . RGERIUIAE, THR R TIRAY A AL
WA, RS B, RS, M-SR, W, R NE RS
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CHAPTER 2

{5 i Python W fFE =3

2.1 Wi fERERS

TE 0] RALES I Python fifREGS T 9 2025 /usr/local /bin/python3.13; Rf /usr/local/bin JIA
Y/RI¥) Unix shell 2 FA280RT PLE T EEA L N a2k 530 E -

[python3.l3 ]

B, #EATATE shell Hi3247 Python 11 o PRI DARERR 2% H 5, fRREZR A T REZCBEAE DI L s AR
AN, 5625 10 5] 5 3011 Python Rl REE AL 5L . (B4, # WA R RIAH /usr/local /python.)
1 Windows HL#§_ 2447 M Microsoft Store -3 Python 2 Ji5, python3.13 Ay Al . WRRLH T
py.exe JEZh#%, R ATAGEH py fivd-. S0 setting-envvars i At 5 5l Python (1772
FEAURA, HA IR (Unix L ConerolD, Windows A Control-z) , HLAviRtiiRER:.
EHRAST 0. WARAEIRH, ATV AEA A1 auic 0.

TSR GNU Readline FERY RS, s Ton’Boh e UG B gnfe . Db B, AURANASE . Aol
T SR AT R R U, FEE U B Python $RAFRT, HiA Control-p. WTE| “IE” fLUR
o, UWISCR TS IS MR L X e e iE b, TEDIRERE. WA RN, sEET P,
DR SR TomtE e AR A M 5 4 B A T I 24

REFFAS OB )73 01 Uni Shell: 145ty 3 XERORIER ARG, T DAZE A MBEIRAT o 5
PASCA 4 280, sbniEs A SCHFR I, SO AT SR Y Bl A

g —ME SRR 1 7 & python —c command [arg] ..., X¥FHAT command HIER], YT
shell ) — JETL. g Python #5128 077 25 R 2ot shell RIRRTFFIOT A, 36 AU 51 414
A~ command FEFE .

Python FREERW T A ERIAE T A+ python —m module [arg] ..., SXHHAT module WIF3CHE, X
IRAEM TN E 4 T —FF.

R TR BT SR, REAE AR RS, I Es -1 T AT .

A AT T A e DL using-on-general .

" Unix RGeS TR 2220 Python 2.x %€, Python 3.x fRRERFBRIAZER I IA T SC 144 A2 python,
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Python Tutorial, & {ThR4 3.13.2

21.1 EASH

AR TSR, IEHARS 5 HALS B N A5 £ ATH sys B argv AR HL. AT
import sys, AJPASRAXAMEER, FHP5RZHE. BINERIDEANICE; KATWASEN, sys.
argv[0] X PR HEMALZ - (WBERA) B, sys.argviol & '-'. il -c command B,
sys.argv[0] 4& '—c'o MR HED -mmodule, sys.argv(0] Hi& & HRMWBIAESY . MR AL
P —c command Y, -m module 2 J5HBEI, T & EEEETE sys.argv T H A BRI,

2.1.2 FEER
TEL () B ATFINITHEORE, RREARAE X Z AR, (interactive mode) FFIEFT . TERRILAH, &%
ERFFE, BORMAT 5484, THRFREER ST (5>>) F055 WAL, G5 A 2R
AR, BINE A (L), SEARRERAT, B R RO AT RUBGE, SR 4 A

N

$ 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.
>>>

WAZATRAER, BHESAT. DA 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!

ZHBAH BRI L Z AR

2.2 RIBBRNEBITIME

2.2.1 ENXHNF I

FROATEDL T, Python YRR SCAFRI 42 UTF-8, XA SO Fpttt B R ZHOEF W 74F, WA T4
HPTE . A, BRI SR RV AR A AL ASCIT P AP AL i 4 ik 5, IS AR A
ALERRLEST B TE o« FIEH RN XL AT, S a0 RE R 3 UTE-8 4, 10 ELAAZR 8 SCHF S0 i i
AT T

WA GBS, WSS RS, SCPRR 5 — 17255 SRR RE . ARAINT

[# -*- coding: encoding —*- }

o, encoding V] PASZ Python 5/ —Fh codecs.
bednn, PRI Windows-1252 4, A5 SCIF2E5E AL

[# —*— coding: cpl252 —*- }

F— AT It A —FhBISMEDL . JRISLAUNIX “shebang” 4T T3k BUR, St P ISR SRR S 47
Bilan:

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

gix

6 Chapter 2. {#F Python By##%E 2%



CHAPTER 3

Python & ¥&

THEEPIT AT BRI (> 5.) RaMASH: SAGT PR R, A RRFFIRL
WAT SRR IR I N ZS RARZRATITR A T2 R s i th . YR, BT AT B 25—
FORTF IR NREGTRZATar 20, Ielf, ZHEA—IZEH1T.

RFWHFZ BT, SR EA MO ETERE. Python JEREDA # 13k, HENZWIATER. AR
PAMEATITSL, S A SN2 )n, HORNBEYE 77 Hs Bl . 458 i # Sat2 # 5. RN T R
4, Python ARREERE, HEABITHF, WRAAEAARE.

ZNGE IR

¢ ARE—KER
X

spam = 1 # MRX AR L EE
# T RRE =&
text = "¢ XAREBHEACRAET FZH

3.1 Python R{EitH 28
AR, Zil—LEfR 50 Python fir 4. HBIFRERS, SRFEHRURTT (>>> ) .

3.1.1 #

PR — RO T RS ARAT A A — DRk, B iR . FRUEEMREW: 1B5AT +
=+ F/ ARUHRBITEAIZE IS (O) WPJIREFT . Bl

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

20

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

5.0

>> 8 / 5 # Fé\/éiléﬁf‘é\;«%ﬂ@”/]\f%ﬁék
1.6

BB (A, 2. 4, 20) BRBLE int, AP (W, 5.0. 1.6) HIRAE float. AERRFFARTLFN
LI BRI,
BRm i (/) BB IE s MR EA floor division 35— HEILEERARAT DAGER] // 25845 2O
BRI AR
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>>> 17 / 3 # 2§ﬁw%jfi§§iﬂiﬁ'ﬂ/ﬁii/ﬁ§k
5.666666666666667
>>>

>>> 17 // 3 # ATBREREEELSZFIEHL
5

>>> 17 %3 # ¢ BEREMBREHLEK

2

>>> 5 * 3 +2 # HTHENT » BE + &K

17

Python | ** 28 AF T HFe )y

>>> 5 ** 2 # 5 WFF

25

>>> 2 ** 7 # 2 W 7 KK
128

G5 (=) MTHARIRE. WMES, T—NSERRAH AL EA R T4,

>>> width = 20

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

AR Rk (HD, RIRIED) , (0 R R

>>n # KEFHEH-—PREXNTE

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

NameError: name 'n' is not defined

Python £ THI SCRAF AL IR ARALZ REIIZ R AL BB T R

>>> 4 * 3,75 - 1
14.0

LHBECR, B FR A SRS A . 8 Python M4 {ETHE RIS, HIZA RIS RSt B
H, il

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

>>> price + _
113.0625

>>> round(_, 2)
113.06

RRUFAEZAC R 2 A B2, AR B BAURE, BN SA#— RGNS R, 2RSS HER
JREkA jﬂF’h‘i&iWﬁﬁr*

BT int ll float, Python if S RFHANEFIEHY, f4l Decimal B Fraction, Python if PN E SCHF 24K,
itk 5 o o P FoRHEE (BI 3455 ).

3.12 Xk

B T 40 Python i i DAFRAESCAS (H str BBV, Oh “FRFER7) . '@ﬁ?ﬁ“”'” Fi] " rabbit”,
#FR7Paris”, A F Got your back.” L. vay! )7 BT PAH B EE]E (.o BG5S
(" M) RARR, SERSEEME.
Vsex B - BIRSEE R BTDA —3% 2 PR - (3*+2) , [k, 4RE -9, FRHXANEE, I AR o, WA (-3) **2,
P 5HMETAR, FBRFAU A0 ERG S (L) FGEIE (L) BE SRR XSS X, R
TEEG |5 HEE NG5 v (HILHRIHE RS S48 R\ ), RZ IRk,

8 Chapter 3. Python &5
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>>> '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, BATHEREIAT “F 7, WAERTHM— \o 80, AT LA A [FI2R A5

=

>>> 'doesn\'t' # R \' KEXHEF 5...
"doesn't"

>>> "doesn't" # @i%‘%ﬂﬂﬂ%l%
"doesn't"

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

'"Yes," they said.'

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

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

7t Python shell i, “FAFER & SCRI P A7 BEKTEEAR[ . print O KBS ENRSNNGS, FHT
N2 e SCRRAIR AT 7 A TR By e i

o

|
=3

pE>

>>> s = 'First line.\nSecond line.' # \n X1
>>> s # Nf print(), RHEFHKLEEFHK &
'First line.\nSecond line.'

>>> print(s) # Ml print(), RAFHSHET, EHk \n K7L -
First line.

Second line.

WERAA BRI \ B PR SO AT, FTDAME s 45 %, FER S RIS « BT

>>> print ('C:\some\name') # X B \n K5 HFE4TH!
C:\some

ame

>>> print (r'C:\some\name') # HHEET ST W r

C:\some\name

JEAEFAFER A — AP I RS — IR AT H AN RELARTELS \ FATATH S0 1L FAQ & H T /#
WG B MG INE -

FAPERFHEE T A AT, —MHOE M =F g[S e o wl o TSR H B
FEAEFAFE T, ER DAE T EAT RIS\ SRR AT . FE R R G, KA T AR A 2 3
>>> print ("""\ )
. Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

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

>>>

FRFRTOUN + &9F CRE] k), trTAf « B4

>>> # 3 F®PL 'un', BH 'ium’

>>> 3 * 'un' + 'ium'

'unununium'

MM REAN FHAEFEE (51 9RENTR) 2BsEH:

3.1. Python FH{EitE 2% 9
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>>> 'Py' 'thon'
'Python'

PHEIRITI R AT R Iy, XA EFFAISE A -

>>> text = ('Put several strings within parentheses

0o o 'to have them joined together.')
>>> text

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

IR R BRI TR, ABEH T AR A

>>> prefix = 'Py'
>>> prefix 'thon' +# FHHHELTEMFHEFEME
File "<stdin>", line 1
prefix 'thon'
SyntaxError: invalid syntax
>>> ('un' * 3) 'ium'
File "<stdin>", line 1
('un' * 3) 'ium'

SyntaxError: invalid syntax

B AR, SAHAAR S FHE, 2+

>>> prefix + 'thon'
'Python'

TR %51 (R, SB— T RRT 2 0o BPRFA CMRAL, W KB — 745

>>> word = 'Python'

>>> word[0] # 0 LWy FH
IP'

>>> word[5] # 5 SLMFH
lnl

RGE SRR, MIEEREIN, AR

>>> word[-1] # HE—NFH
ln'

>>> word[-2] # BlXE _NFH
'Ol

>>> word[-6]

1pr

R, -OF0—#E, KL, BERGIN -1 IT.
BT RO, B3R 1 h o R IUHRFBERAD T,

il 2 7 SRR T 745 5

>>> word[0:2] # K 0 &ML (&) E 2 5 (Fd) WTFH

'Py'
>>> word[2:5] # M 2 B (&) B 5 B (A4
'tho'

IR RGIMEOAMAERA H . AWIHARTIN, BOAMEN 0, HWETHRRTIN, BB PR I EE R

>>> word[:2] # WNFFEE 2 5 (AE) WEH
"py!

>>> word[4:] # M4 B (&) BXR

Yon'

>>> word[-2:]1 # MBIEE -4 (&) ENXE

on

10
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HE, WBaERESUR IR, EAUETREH. Ht, s:1) + s(i:) BR%FT s:

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

AT LASARBRAR IR, RS R FAT 20, B FREMGEN 0, e — P4 H RN n
n RTRFEHRKE. i

bbb
| Pl y |l t | h| o] n|
e T T
0 1 2 3 4 5 6
6 =5 i -3 -4 A

BT R RG] 0.6 AE, 55 AT @ M RS . 2] j Y i A 2]
BT Y B FAF L -
Nigﬁ%ﬁ%ﬁ%ﬂﬁ,W%%fﬁﬁﬂxﬁﬁ,@HKE%%@E%WZ£OWW,mmMﬁ]%
KEZ 2.

R R A4 -

>>> word[42] # word RH 6 NMNFEHK
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

IndexError: string index out of range

Hi2g, Ui & B 5]

>>> word[4:42]

on
>>> word[42:]

Python “FAFERANBEAE R, Zimmutable 1. TR, A FAFER oA 2T | A B R 24 -

>>> 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

FA MR RII AT, RO

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

>>> word[:2] + 'py'
'Pypy’

PUBRBREL 1en () SR I AFER 10 KB

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

&SI

3.1. Python FH{EitE 2% 11
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textseq
TR PP R, SORF IR & Fhf .
string-methods
TR SRR A S ERTTA.
f-strings
PR IR A P A5 B THIE -
formatstrings

il str.format () HXILFFFH .

old-string-formatting

XA TH « @B TR R B AR

3.1.3 %|3&

Python S{H52ff A KHREA, nIRAREAGTE & RFEN 21 &, ZHTHSRE, Z50R0
—4UH. VRN DA ARZEMICR, BT, S InR IR

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

FIFAFER (M HAM P Esequence 880) —HF, FIFRMWIFRG AU )

>>> squares[0] # ZE|®IEKRELE
1
>>> squares|[-1]

25
>>> squares[-3:] # W ABEWRE —IPFH X
[9, 16, 25]

HIESUS SR E=EIR T (B

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

Simmutable FFAFERANE], B Fefdmutable 2884, H 28] DABAS :

>>> cubes = [1, 8, 27, 65, 125] # X B &[5 &
>>> 4 ** 3 # 4 WL & 64, ~& 65!

64

>>> cubes[3] = 64 # B EWKE

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

%Fﬂ%ﬁﬁﬁﬁmlmtmmmw>ﬁ%,Eﬂ%%%%m%%ﬁ(ﬁﬂ%ﬁﬁﬁﬂ%ﬁ%ﬁ%%ﬁ
%)

>>> cubes.append (216) # WAl 6 B IL
>>> cubes.append (7 ** 3) # f8 7 WL
>>> cubes

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

Python A I TR FRIREL 46 AN X B E . SRR —PIRIR(ELS — AR, ARG A 0990 R
PR3 3t — AL BB R P AL o S e & 5 | e Iy HA e B 2.

>>> rgb = ["Red", "Green", "Blue"]
>>> rgba = rgb
>>> id(rgb) == id(rgba) # EAI% HEFE— P&
(BT )

12 Chapter 3. Python &5
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(B L)
True
>>> rgba.append("Alph")
>>> rgb
[llRed"’ "Green", "Blue"’ "Alphll]

DIR AR M S HRCR BN R . AN VT B SR 5112 Peds Ul

>>> correct_rgba = rgbal:]

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

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

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

IR IRAE AT ARSI RIS, B 3 2 A g 36

>>> Jletters = [va|’ 'b', ICI, 'd', |e|, 'f', |q|]
>>> letters

['aV’ 'b" Ycll Yd', Yell Vf', 'g']
>>> # Fi— B(H

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

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

>>> # AR EA
>>> letters[2:5] = []
>>> letters

['a', 'b', '"f', 'g']
>>> letters[:] = []
>>> letters

[]

B BREL 1en () W34 3%

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

EAIDMRES IR (RIS AR5 ), Bl

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

>>> x = [a, n]

>>> x

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

["a’, %Y, ‘@Y]
>>> x[0][1]
'b!

3.2 EMmENFE—E

MK, FRATIEREN Python SE/ L N — SR AAEST . BIA, FATR MG R XA A8 D524
HIHRTR ) T 5):

>>> # LA ALK
>>> # AR T —HW A
>>> a, b =20, 1

>>> while a < 10:

(ZF 30

3.2. EAEENE—E 13
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W U WN R RO s e

(750
print (a)
a, b =Db, atb

ABIFGIN T IS HIIRE
o HATHN S EMAL: AR a M b [AIFERARHE O M Lo fes—AT 300 T — IR EE, KT,

SFS AR R E, ARRTE X — 18R X A A S T (B2 RiR SR A ——RAE T S Ak
ZEFIA

o while fEERHERM (XHJE a < 10) NES—H AT, Python fl C —Ff, (LATIRERLH N

H, R IDFAEAIDUR TR R EPIRIEMAE, F9E, EAPIEaT LA KIEZEIEZN
B, 2RI 7Bl iR R i B B . BURAERF I B A C I —HRE: < ()
T). > (KF). = (FFF). <= UNFET). >= (KT%T) K= (K%T).

o PAIRRIE YA A 4HEEE Python HAUEAIN Iy . TEARHA A OATHL, N8 it A

A% (BCRIRAT) o BT SCAR S B AT ASE BB AZ IR B A 7 5 T IQURE 1Y) SO BT S5 F 30
gt X HAM AL G, BAERSEHAZ AITRR S (R0 AT A RE WP — 17 AR i £
MR RS —4T) o R, [ —BRIER A TR G A -

e print () BB 4 E SEAOE. BT ATARARR—RYRIA U 240 (Han,  mi i R i

&

1), ERRAHEZANSE, OIF AR TR BRI TABRANL S, BESEIIZ RS
A, XA DA B A AR AR, bR

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

KT ZH end W] LA B LS THHRAT, ST 5 — AR S R

>>> a, b =20, 1

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

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

14

Chapter 3. Python &5




cHAPTER 4

EZEHIRTIA

B T RIAEIE while i8], Python it il 7 —LE5lH. FATRHAEAT FIBEEA].

41 if {&7)

i NHBAREPER TR M 2 R 1 1)

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

£

AEBANEEZA elif #Gr, else FE R . KMFelit Felseif W4EE, HT RG24
B, if .. elif..elif .. JPH A PLMIEHBIES P switch 8 case BRIV .

MR —ME G 2N E I TIER, SCE AR e RS EE, nateh HAEA M. B Wmarch %24
4.2 for 1EX)
Python [) for 15415 C 8¢ Pascal H1 /) AN[d] . Python [ for iBAAEMREARILINEME (U Pascal), S2%5

T SGERBRMEATREAFIRE S (W1 C), MHRAES RS PR LR F AR ICR FIRAC, e
IR BRI . Bl (XA A B4

>>> # BE— BT B
>>> words = ['cat', 'window', 'defenestrate']
>>> for w in words:

print (w, len (w))

(BF )

15
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(#2 E50)
cat 3
window 6
defenestrate 12

fﬁgﬁﬁﬁﬂﬁﬁﬁﬁﬁiﬁ%%EHM@E&%@?%E‘J AR i BT IR R I S AR R A sl BT 2
T

E- 3 2 S

users = {'Hans': 'active', 'Eléonore': 'inactive', '?%f{ﬁﬂ': 'active'}

¢S HR—AEE
for user, status in users.copy () .items():
if status == 'inactive':

del users[user]

#ORE: AE-AHZIE
active_users = {}
for user, status in users.items():

if status == 'active':

active_users|[user] = status

4.3 range () E¥
WE RSN range () T AMSEFZET

>>> for i in range(5):

print (i)

S W N O

J

AR P SN AN 2 RS E A IRMH S range (10) A 10 AME——KJEN 10 SR BTG IR
range A AR O FFhfy, HUATRAFRZS E YD iy (B2 b ) -

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

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

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

BRRGERFED), WA AE T range () il 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

RIS RKEBE MR enumerate () BREAR T, LG IET .

16 Chapter 4. ES 5K TR
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U ELHAT HI— range & A& A RARR B 3945 -

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

range () IR RAERE TSI RAIT R —FE, (HEKERSIZAAE. BRI ERE A
— A AR I B SR, HR BRSNS ARSI, W T A .

AR GIRA 0] IEACKS Riterable, EEAEAT EHI— RIMER) RO F PSR for KR
RERIRE P PARTIE AR AR A S0 s B sum ()

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

ZIERMESH/EIE LR A ERXT S, S PATERISRVENSE R g2 H X —Fp, "I
PHE 1ist O ITEZ40HT .

4.4 break # continue &)

break WHHPRFBE L LAY — 2 for B while fEEf:

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

4 equals 2 * 2
6 equals 2 * 3
8 equals 2 * 4
9 equals 3 * 3

cont inue WAPRFRELIATIRERAY T —UCGE A

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

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

Found an odd number 9

4.5 EHEY else 75

TE for B while JHFFH break M)A BEXT . —A> else T4]. ANRIGHAER AT break BTHHL T LW,
else TR AT,

Tk for AR, else THIRAENRAL W HM G —IRENZ G, BIARIAT break HYHFLL N HEAAT

TE while JE¥RHT, BRTENRASFA AL ARG AT

TEX P EERR T, YFEIGERYE break K5} else Th) AEWEIAT. 45K, HASR A4S RIGERN 3k,
Wl return BUEG | A RE, WaPd else FHMIAT.

T HEIE R for MEFRELE—AHIF:

4.4. break *l] continue iE’ﬂ 17
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>>> for n in range (2, 10):
for x in range (2, n):
if n % x == 0:
print (n, 'equals', x, '*', n//x)
break
else:
BT ERARE —ANE %

print(n, 'is a prime number')

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

O 0 ~1 O U s W N ¢ o o o o e e

equals 3 * 3

O, XRIEFRARS . (P45 HH else THIET for MEEF, 1 AW T it HH.)

SIAT else TR —F O OB R ER N TEANE i€, SIERPATH, BR2TT—RIIM if/if/if/else.
if TR, BB, GIMBAINEREOUN, fFEA break. WRFZMA—EANE, WK
FONY else THIFPEIAT

M ESTEIAME BT, else TAIEMSIE try iIBAJIY else TAIMAG 1 EBAMIAMN T4 —4 try 184]
1) else THISTER K AERTERBEIT, M—MEHN else TRIXTEAR KA break BHEIT. K try 4]
FISREEWTER, ESHT 742,

4.6 pass j&E4)

pass WHIAPITAEMENE. Bk ERE MR, AT HRHIITEMSIER, AT %iE ). Bl

‘>>> while True: }

pass # LIREMFHELFH (ctri+c)

Tl — Mgk

>>> class MyEmptyClass: ]

pass

pass B A YRR B AFE R IR 5 A0FF, IEARRRHEE SR R RIAT I . pass SUERERILZ I :

‘>>> def initlog(*args): ]

pass # laf/%;:}ﬂﬁ/l\ !

4.7 match 1&4)

match FAIEZ —PNERXIFEIE S D EA case Hgh i — RIS AT . X E T B C.
Java 5§ JavaScript (DASVFZ HAWFRFRATET) 0 switch 1547, (HILSCE 1§ Rust 5 Haskell Hfv (45
VL. HAS IR ST, H B el n] DRBUEAALUSER S (RSB e E 8 40 @ i)

iR
AT AT R — A 5 — o AT (TR

def http_error (status):

match status:
(BRI

18 Chapter 4. ES 5K TR
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(#2 E50)

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"

HERG MU A" Pl @R E S TERC S . WPRECA case PLPFLAY), WAL
PATALAR 5 3

PRATAI 1 (“E07) K2 A 3] — MR

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

TN AR EL A R T B T 9 e A

# point E—4 (x, y) JUHA
match point:

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

J

TEAFAE T BUACRS ! S — R AT, AT BN TR ERCR Y . 3T RIS &
T AT — R, SR 02 TR A JIE (point) B—AME. SEPUBUHIER TIAME, (EHE
S ESAERE (x, v) = point K

WERRALE S, WA “RAJFH—ANSEONER" ZFRGE ST, JLE s A f 5L

class Point:

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

def where_ is(point):
match point:

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

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

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

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

case _

print ("Not a point")

J

—SENEIE (40 dataclass) SHJEMERRUE T —DIF, BERF, RTDAGBERIAZE S8, 3 E CRATEE RS
BWEFRJENE __match_args__, M@ E HAESOP X VO E . B0 Ox7, 7y, JPA TR
HAEG (HAMEEME v 40E A H var):

4.7. match iﬁ’ﬁj 19



Python Tutorial, & {ThR4 3.13.2

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

FBOGEAF A Y 3 Al R H AR TE A S5 S5 70—y P S, R BEAR A AE B
if{E. match {EF RN R—LFE (W EHAY var) B, MASTRIELH RS2 (M foo.bar).
JEEA (A0 LT x=F1 y=) #1264 G HER7C.)7 REHIE, 1 ERP point).,

BT DMEREHE . 250K, ASRILATA — > Point 4pi951 5, H. Point #5 T
i, FATAI AR ALK DAL E -

__match_args___

class Point:

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

match points:
case []:
print ("No points")
[Point (0O, 0)1]:
print ("The origin")

case

case [Point(x, y)]:

print (f"Single point {x}, {y}")
case [Point (0, y1), Point (0, y2)1:

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

print ("Something else")

FATTDUAASE N 1 £ AERSF D). RsF DA E IR, IBA4 match Sx4k8i5%
Bro FERRICRHERR, FRF AR

BPLHL T case

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

KR — S S B -
o SIIREZRML, A MPIREBA Se M R R SO HLSt e EARREPLIAE P51, KA
AREVERCIEEACAS B 747 55 o

o FPOBEA SRR AR AL
HAE * SR R A

B

[x, v, *rest] Fl (x, y, *rest) HIFHMAYMREEIRIEMAYF 2 —HERY.
o BPA (%, v, rD) PERECE EAWIRAYF, A GEE R AR I

. Eﬂﬁﬁﬁ%fﬁ {"bandwidth": b, "latency": 1} Ak%iﬁﬁquﬁﬁzﬁ "bandwidth" %ﬂ "latency" H@ﬁio
A B2 Wl 2 1_—5'? M‘;ﬁKIEJ *rrest XFFRYMREM . (H KL TURM,

WO AAVFRE )
o B as ST AT AR TR

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

PR AT A TTREHR N p2 (K

L AR A P

o REBCFH{ERIEA SRR, H2RPIXIER True.
o BN RS LARE L, AR I E A TR Tk s

o BT DARE I 47

False fll None N24% id L.

from enum import Enum
class Color (Enum) :

(ZF 50

20
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RED = 'red'
GREEN = 'green'
BLUE = 'blue'

color = Color (input ("Enter your choice of 'red', 'blue'

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 : (")

L

or

(B L)

'green': "))

R BEIARIE Z R 6], IS ABARE RS [ PEP 636,

4.8 FENRH
AR R DA R A S TR S B

>>> def fib(n): #ATEHANT n B E R E%KF
"""Print a Fibonacci series less than n."""
a, b=20, 1
while a < n:
print (a, end="' ")
a, b =Db, atb
print ()

>>> # AV A F AR SCH & 5
>>> fib (2000)
01 12 358 13 21 34 55 89 144 233 377 610 987 1597

FOSCRREUE I KB det, JEERBREY SIS NIITESSIER. REGERIN F—F1IMG, F Hadigiit.

BB S — AT AR TATER I, R FATERRUR SOR P AT, RO docstring, PRULSASF AT % . Fi
SCRFFAFER AT LA F Bl 2R AR SOR BT ERCCR, , 3 nT DALETT A B 7R 3 BE AU IR B A2 P SO 5 Python

T 535 B 37 A E AURD FOI A SCR 4 R ) B2 15T

PRRCAE AT IR R BRI ZE AT 53, Ty e RO R IRE AR A i = b SIS R, 54,
TSR S R AR R, R)F, RINZRBURE R, HRERNTSR, RIF2NEAFTTE. N
1, RUETTPAG | 4R A BRI OMZ R B A B, (HLR P AN BEAE R BN BRI (BRIEJ2 global HA)E

XH)&JRAE R, B nonlocal THA)E YN BREAL 1) o

TEVA BB 2552 PR B8 (522) SIABIROM I B JRERFF o2 UL, SEZ@ U JsAiim ok
bl CHHTY AAIRZCRXTRAT 51R MR RIME) | 24— A kBRI 73 Sh— DR By, £ 1%

QP ASBT REAT S R

PR RIUE S S HIAT 5 3 PP R A 5 BR O R I — S . AR AR BRI F TR IR R A P S S

PREC T DARE JH H A AR 10 ) — AR ROW R, HE U5 D% R

>>> fib

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

>>> £(100)

0112 358 13 21 34 55 89

BRI HARTE =, ARATRESIAN £ib ARME2— A, FvERAREE. S5k, Bk
A return AR RECATIRIENE, JAGXAME A BERTY T X AMEBARA None (R — A EH D).
AR e 2 R B ) 1R B None o WIRARBA F Z W DA print O EHE:

VSERRE, xF RS UR AR R AE, R, ARSI ARG, I e A IR U AT AT (SR TER ) -

48. ENEHEE

21
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>>> fib (0)
>>> print (£ib (0))
None
ETEERNIER 2 i E 2 &1 [1E Y €] Rew =R A SN PR VA T Praw k2p | Bl v G S A R
>>> def fib2(n): # RKE EWAHKHEE n
""Return a list containing the Fibonacci series up to n."""
result = []
a, b=20, 1
while a < n:
result.append (a) # LT
a, b =Db, atb
return result
>>> £100 = £ib2(100) # B A
>>> £100 #’F/\ S
e, i, 4, 2, 3, 5, 8, 13, 21, 34, 55, 89]
AAIBHTEA T 2 Python ik
. return‘ﬁ%éqﬁg[]gﬁiﬁéﬁﬂao return‘E§¢U2<ﬁ§§§ititégiﬁﬁﬁ7 iR [H] None. Eﬁ%ﬁiﬂ%?ﬁﬁgPﬂ%tﬂtﬁﬂi

[f] None,

s 1] result.append(a) HH THIRXNER result B Zik. Hike NET XRAREL, HAH
ﬂyobj.methodname, iiqlobj %%;iﬁ\X¢2R (ﬁIQA%%’Qﬁ\EEiEiﬁ), methodname %%Bﬂ}i%%ﬂﬁ?@ﬁiﬂg

SRR A FRIFBE LT AT
B So (B R ATRAE SCH RN RRBFNT L, S0%E

HACRTER .

4.9 FETE SRR

PREUE LRI ARROR ISR X B =] DAL G T K

4.9.1 BAAMESH
NG EFOMERR AT A 775

AN TR A AL ) 3 ] DA A [R) B 44 R A 2372 A
o) TERBI R BRI TV append ()
FRGE W) BBV ENRKBIRIM—AH0E . ARG HEERT result =

4]

result + [a],

A J ROy, WT A L SCRE DR 28, Bl

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

while True:
reply = input (prompt)

if reply in {'y', 'ye', 'yes'}:
return True

if reply in {'n', 'no', 'nop', 'nope'}:
return False

retries = retries - 1

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

print (reminder)

LR ET AT AR T =C A ] -
o Az
o AR S
o HHFTAS: OK to overwrite the file?',
ARONLEH T XY i, HTHHIANTI PR A EHEAME.
BRAEAE & SUHE S B R El0E SCHoRAE, BTRA:

ask_ok ("'

ask_ok ("'

ask_ok ('Do you really want to quit?'")
OK to overwrite the file?',

2,

2)

'Come on, only yes or no!')

22
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def f(arg=i):
print (arg)

i=2e
£0) J
B2 s,

RRE N BOMERITE . BOAMEDASIR ., M sl RSBl i AR RN, 27" 2R S AN A ) 4
o BlaN, R RS RBUS SR LB S A

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

return L

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

AR

AEAE G SR Z B3 BRAE I, B AR 7 304 5 eR 2

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

4.9.2 XEFEH
kwarg=value JBaUH) % 48 F S AT DA TR R EL. sRBURBIANT

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, "!")

ZRREE S — S EL (voltage) RMI=AATHESEL (state, action fil type). A M o7k
P

parrot (1000) #1 MLESK
parrot (voltage=1000) # 1 NRBFER
parrot (voltage=1000000, action='VOOOOOM') # 2 NREBEFHR
parrot (action="'VOOOOOM', wvoltage=1000000) # 2 4%%}3?%‘%&
parrot ('a million', 'bereft of life', 'jump') # 3 4\19135%(
parrot ('a thousand', state='pushing up the daisies') # 1 /I\flfi%‘ﬁy 1 /j\y’é%}i?éf‘%{
J
ATV FH e )y AR TC AL
N
parrot () # RTINS
parrot (voltage=5.0, 'dead") # 7%%53?%‘3&}[: 73 Ej?f%}f é‘ ﬁ(
parrot (110, voltage=220) tR—NERELNE

parrot (actor="John Cleese') # ﬂi%ﬂ }?l'] 9’%%‘%? 725‘ %@(

4.9. E¥E LM 23
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PRECR I, T SRR O B SRS . A 2B 1) S8 7 SRR L A Bl — A R 2 1 2
B (K, actor NZ2MH parrot INAMSHL) , KETFSHINFHAE L, LHAFLESH, (K
W, parrot (voltage=1000) tAR). AREXTF SR U, "R IR PRl i 2 e iy 1)
T

>>> 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'

g — S K **name B}, Bl—AH (BEI typesmapping) , ZFHA S SRECPE € ES
SR 2 AN KB F B **name FEB ALY *name 65 (F—/NN4H) AEHH (rnane UHTE
**name HiA]), *name B —A7TL, ZIHOSESY)EZ IMNMINLESE. B, vPAE R
BORE A B AL

def cheeseshop (kind, *arguments, **keywords):
print ("-- Do you have any", kind, "?2")
print ("-- I'm sorry, we're all out of", kind)
for arg in arguments:
print (arg)
print ("-" * 40)
for kw in keywords:
print (kw, ":", keywords[kw])

W] A AR O 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, RETSEAE W AR A58 H e RO i e — 2

4.9.3 %S

RRNTEOLT , SR ATR A B ol 0 5 H 7 A i 45 Python e %, O TEAU %k, sk, Sl BRI S 2K
Wi o, AR, TR R AR mREUE L, BITHE S BT EEAE . A ESCRE T, 821
PSS RSUN

BRE LT

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

|
| i B R Xk 4 F
-— R E
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/R SRR . BT S RIESMHES BER B AW EC 8. MESCCH Y. RET. XY
Bz thmfEma 2.

BN XRFSH

PRBSCE SCHARE /7 A+ I8F, - ZH00T DA (07 385 6 B 7 1 1 45 R

R ESH

WA FA B4l 3y, FREES A DARIC N IO 2 B . IURIE BB, TESHINFARESE, HX®ESA
REF AL h . BRI ETESNEGE / (IERHTL) 8. / BT EZHE ARV EES SHEES.
MR BRBCE LA 7, WFEREH MR EES .

/JEA AR 1 B R KT W AR ET IES

NRRBFEH

EHSIRIC N IR X T, BT PAXEFESHIE LB RIS, VS RPE A R X 8T
ﬂ;i§HU@§ﬁn*

EER B

HE NHEREGE ORI, FEE /o~ FRid:

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

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

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

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

J

F— A RRBUE X standard_arg i WA, XA B AR, AT RASE (05 th l AT 5 6
ERISLE 2 1E

>>> standard_arg(2)
2

>>> standard_arg(arg=2)
2

A BRAEL pos_only_arg WBREUE CHA 7, (URMHETES:

>>> 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 =APREL kwd_only_arg QIERREIUE OIS * Priglpgilee L e i K7 250

>>> 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

(T
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(B L)

>>> kwd_only_arg(arg=3)
3

B RR TR — R RO SO, S T A =i 551

>>> 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)
123

>>> combined_example (1, standard=2, kwd_only=3)
123

>>> 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'

TR BREUE CH, kwds 8 name 2ifEHE, NI, ATRESALES I name 7 EBAEMZE

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

TR B T FER 0] True, PUONKHET 'name' B5H—MESHE. Hl:

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

ks (URFEESED) J5, TPAT o Bei, eREUE S name MAEMESEL, 'name' WAIDMER X
s S Ghli X

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

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

True

B, RGCEESMAFRATME **kwds T, WA B

INGE

AT 31 e 5 MR LT 2 T A T R 00E

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

CE
R GLEIES, STOMEH POREBIS 4 . B4 SRR X, S S S0
PR, SR G B SR K R, SHOrA A

o MBS P LRE L, HRAAFRAT LALL R 0w SO 5 BRI, B O % 13 5 20 LB
A T

o XTF APL, EHIURAIEIES:, W DART IEARSRAEHIE S 24 I i IR PR APL A2
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4.9.4 EEXBIR

VA RO, AR R AR LS R D R T, XSSt s g fE e (LT 5 9] ). ZER]
BRI SZH, WREA A T RESEC

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

variadic ZHNT RELBH R THRRSE, WL, EMEFEEESIRN AR, ~args ESJEH
AR SHA R AR KT 28, HRBEAERETSE AR ESRC

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

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

'earth.mars.venus'

4.9.5 BEXBIR

BR AR T SR M 1 L BB AL, (HSESTES KRBT B, BHATH R EAE. B0, NER range
PRECESR ST start il stop 525 . QIASXEESHORN @ISR, WEAET I KBRS, )~ BAERFHESE S
F R TR ARG oK -

>>> list (range (3, 6)) # MEA WA BB IE T A

[3, 4, 5]

>>> args = [3, 6]

>>> list (range (*args)) # M — A3 & S B R
[3, 4, 5]

[IFE, FHATPAR ~ SRAErF i i r 240

>>> def parrot (voltage, state='a stiff', action='voom'):
print ("-- This parrot wouldn't", action, end=' ')
print ("if you put", voltage, "volts through it.", end=' ')
print ("E's", state, "!")

>>> d = {"voltage": "four million", "state": "bleedin' demised", "action": "VOOM"}

>>> parrot (**d)

—— This parrot wouldn't VOOM if you put four million volts through it. E's bleedin' demised !

4.9.6 Lambda FKixxX

lambda KT HTAE@/NYRE S K. lanbda a, b: a+b KGR [FBHANSEW A, Lambda pg%(H]
TR B R AT a0 . fEEE L, BEARBURE R AN ERX. R L, BREHEHMEECE
SMEERE . SiREREUE -+, lambda pRECT AT | FAL &1 I H A%

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

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

42

>>> f£(1)

43

B lambda FihGR A R, 38T DAE A B BUNAE L8R S 2
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>>> pairs = [(1, 'one'), (2, 'two'), (3, 'three'), (4, 'four')]
>>> pairs.sort (key=lambda pair: pair[1])

>>> pairs

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

4.9.7 HEFFER

PATR R SCR A A A A AR N 205

B AT GBI RS EL . I ORRFRIE , A B S IR G4 el PR ] s He 7
ABRPOXLEAFE, (BrAFZ A FRREET @A BB E R Zh 1) o X AT ARG FRIT S, PAR 4R .
SCRFFRFH AT, BB AT A AT, TEILSE EXHR S AR T . SRR T TS TR
AR 258 . BITER S

Python fi##rds A MMk Python W 24T w47 FIRE R4t , PRIL, SCRAL P T L WAE w0 N R 4 -
XIRAERAVA F205E - ST FAFER SR —A7 25 AR — D ARZATHUE TR SR AT ER R it i (35—
TP G PAPRIR AT S48, HAE 748 A, ik, REME—frigt), K, M
BT A AT AL S g AR S AT ANREA AR DAY, (AR BT 4Rt
DHIFT, BRI S TR BT E S A BRI RS Gl 8 D2t ), RS AR S -
R Z AT IR AT A AT

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

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

>>> print (my_function.__doc_ )

Do nothing, but document it.

No, really, it doesn't do anything.

4.9.8 EBUERE

PRBGHE AR T IER L E SCR BRI e e 5 2 (B )L PEP 3107 71 PEP 484 ).,

17 DA I A A BB __annotations  JE A IR eR B HAR N BOA L. FESARER
EXTT RIS HEME S, JRHR— S BOREC PR E R 2R R B EAR TR O7 202
NGNS —>, JRHR—AFANX, ZERBIEA TS IIRMIFOR det iIBFMEHRINE S NHBRBIH
— N AHISHL. — A AT BT S RN Bl I (AR A A I A AR v

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

>>> f ('spam')

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

'spam and eggs'

410 NG BBRE

PAEARIFEH AR, HE A Python U, @IMERIE—F RARAE T . KZHOE T HBEVAA [ H KUK
Yems (BOERERMLUL, Wikl ); AL b AR S RA A . RELE M N A B AR AU o2 —
AR, R Bl ) G B AR ST A AR S B«
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Python 3l H K Z#RE4E PEP 8 By KUK TEHS; BEAEITRIHMAS X% 2 T, FLONEH o Python JF A& 191
F RS DTS AR IR R R D2

o gEdE, 4R, NEHIRRT.

4R NEE (EGHRE) FERGiE (ES ) Z Mt Ts. HEMFL5HRERL, RiF
GINTR

o WAT, —ATAHE 79 ANFEF
REHATI/INGE PRI BT, 8 TR bR Bonds FIFHER s AR Sof.
o AT RRRECRIZE, ReR BB i,
o BOFEHEREE A —1T
o fUH SR TR
o BREMNE. BT EERAS, EABRERERSAERH: 2 = £(1, 2) + 93, 4,
o HRI PR B B B —FG MG, fy % KM Uppercamelcase, fiy 4 ML H MM

lowercase_with_underscores. V& N IEFHE —NSEEET selt G ETEIL7IER),

o G5 T EFR 2 EERSE RS , B A W2, Python BRIAKY UTF-8 sl ASCII A LAEFE
AL
o [WER, BRETZERE. AP R TRERLN, BRI b T ASCIF

&
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CHAPTER B

L
ARERAVHRZ B2 i — 28N Es, [, B TRk
5.1 SIRIEH
PIRBIRRB IR Z L, PIFN R TA AR AR -
list.append (x)
TERARRBEM—I. KT allen(a):] = (=],
list .extend (iterable)
L SNSE B iterable BT A TRY YR, LT allen(a):] = iterable,
list.insert (i, x)
TETs %QEEAE? M—/\%’ﬁlw?ﬁ)\m%%ﬂ/]?m, UL, a.insert (0, x) FEFFRIFLIEHATT
%§ a.linsert (len( é%F]?:a append (x) »
list.remove (Xx)
MRS —AMER x e KIRFNFEEICER, filtk valueBrror FH .
list.pop( D]

list.

list

list

list.

MR TaEME ERAAH, HFRINZAEH. WPRARIEERTS, W a.pop O IR [HF
TR WRSIFR @Z?%Iﬁfﬁﬂi‘%@%l(&[ﬁz%ﬁ"]“élﬁIndexError

clear ()

BRI R IT A I. KT del al:1,

.index (x[, start[, end] ] )

R BN F R —AME x BRI TRERT . RIEHEE TR, MK valueError FH,

SR start Ml end YT AFS, I TRRRREUNIEREE TFH. R BRG] RAX TR
AFPIRIHRTTSN, A start Z5L

.count (x)

R EIF R ITCER x AL
sort (* (Keyword-only parameters separator (PEP 3102)), key=None, reverse=False)

AUBHEP IR ICR (T RREE SHF S, 1R sorted () ).
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list.reverse ()

k21 EG Rl PIvE
list.copy ()

R F LR EFE DL KT al:].
EZ2 el RN

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

2

>>> fruits.count ('tangerine')

>>> fruits.index ('banana')

>>> fruits.index ('banana', 4) # M 4 S ER T — 4 banana

6

>>> fruits.reverse ()

>>> fruits

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

>>> fruits.append('grape')

>>> fruits

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

>>> fruits

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

'pear’
J

PRATREE YL F] insert, remove B{ sort SR (B MI R M Ty ILHA ST HIR [BIME - B A TR [FEIAE
None.' X /&i& T Python H i nl AR KR &5 A (¥ 1511 s 00 o

YR BE 2 BB A 5y — R I AR Bt v AHEF Bl EL S . 280K 10E, [None, 'hello', 10] HiA
Al HEF RSB BE -5 A7 H LU None ANRE- S HABZRAI LR . BUAh, AFAE— 203 & Ny % &R
FIZRA, BN, 3+45 < 5+759 B @ —DEENIER.

5.1.1 ASIFRSCIEHE

PNFITIEFATRE IR MIERAEE RS, BUGUNIME TR 2 Regdiul (Saatde”). 2o — 4 H i
FIRDT, AT append O o BEMARTIEUE —AH, WA pop 0 AAREASRERT. Bln:

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

[3, 4, 5, 6, 7]

>>> stack.pop ()

>>> stack
[3, 4, 5, 6]
>>> stack.pop ()

>>> stack.pop ()

>>> stack
[3, 4]

AT T RE LA AR GGR M, AV VRIESENAT, B d->insert ("a") ~>remove ("b") ~>sort () ;.
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5.1.2 R5IRCILBA S

PR AAEBRT, BSEMAICE, Sl (“Sedbsedi”): SR, FIRIENIIMRCERAR. H
ﬁkgﬂff%%mﬁ%%ﬁiﬁﬁm,@Eﬂ%ﬁ%ﬁAﬁ%%ﬁ?ﬂﬁﬁ(ﬁ%%ﬁﬁ%ﬁ%ﬂ%
A% B)]—1L) o

FHBASN ] collections. deque, AJDATREEMPsmEN NS BRICE . B4

>>> from collections import deque

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

>>> queue.append ("Terry") # Terry 3|7

>>> queue.append ("Graham") # Graham %| Y

>>> queue.popleft () # F—ANEMAEET
'Eric’

>>> queue.popleft () # E_NIMHAEET

'John'

>>> queue # 3% B 3K 7 HE 7 A R A A
deque ([ 'Michael', 'Terry', 'Graham'])

5.1.3 FRHESK

P s S wel Feg | E i p e N R R D RS B DS I I BE AW E S DR S aPIve IVAS T T LIk (o
A I SE RAT RT3 BT R E 2 TR B TS

Bian, G-I ERsI%R:

>>> squares = []

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

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

N

W, RBTAE (RS S, %
FHTIE:

A RTENRIAGE RISV IRAFAE . NIRRT AT R I v 5

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

AT

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

RS S 5

IR SABE AT A —RAX, R4 for T4, A)a, BFPHEA for B
if A SRR FRBRKIE for M it FARMEIHEIMA % 2005, PURI#MES R
FEMAFIR AR TR A AR

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

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

R, BB, for Al if YNFHI .
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ikl (B BB (<, v)) B, 240N EHES

>>> vec = [-4, -2, 0, 2, 4]
>> # FE-NMRERE NI K
>>> [x*2 for x in vec]

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

>>> # 1t R 5 R O IR A&

>>> [x for x in vec if x >= 0]
[0, 2, 4]

>>> # A TRERNA—MNEH
>>> [abs (x) for x in vec]

[4, 2, 0, 2, 4]

>> # EHENTRLERA -4 &

>>> freshfruit = [' Dbanana', '

loganberry

', 'passion fruit ']
>>> [weapon.strip() for weapon in freshfruit]
['banana', 'loganberry', 'passion fruit']
>> # QE-—NME FKF, FF) 2 THAKF X
>>> [(x, x**2) for x in range(6)]
[0, 0y, (1, 1)y, (2, 4), (3, 9), (4, 16), (5, 25)]
>>> # THUAMERE S, W23 %4817
>>> [x, x**2 for x in range(6)]
File "<stdin>", line 1
[x, x**2 for x in range (6)]

AAAAAAN

SyntaxError: did you forget parentheses around the comprehension target?
>> # AR 'for' REFHEWI X

>>> vec = [[1,2,3]1, [4,5,61, [7,8,9]1]

>>> [num for elem in vec for num in elem]

(1, 2, 3, 4, 5, 6, 7, 8, 9]

B et AT DARE A2 2R i) 2k ORI e 4L

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

5.1.4 HREMIIRESR
F e TP IR IR FE AT DAURAE 2GR, E R  — oA
NS 3x4 AR, 3 KN 4 B RALN:

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

NS A T AT AR E AT

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

gﬁﬁﬁzm¢%¢ﬁﬂ%7W%%ﬂ%ﬁ%ﬁ%ﬁEZE%ﬁm%LTi¢W$ﬁ%,%%ﬁ¢%¥
EMT

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

>>> transposed
rey, s, 91, fz, 6, 101, (3, 7, 111, [4, 8, 12]]
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SRR, BT

>>> transposed = []

>>> for i in range(4):
#OT 3 AEATHBEHI KA
transposed_row = []
for row in matrix:
transposed_row.append (row([i])
transposed. append (transposed_row)

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

BRI, Bl N B R RO U R AR ) U, zip O BRECESF:

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

KEATHESHEMIREN, SR %5707,

5.2 del iEf)

A DARR S A B EM— DI EB G4 H - BV del 1B84] . XAE TR B —AMER pop ) J7Hk. del
AR AT R MR BT B B S A SR (Z B8 — 25 R E LAY - SE B T e ) -
i 4n:

>>> 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 af:]

>>> a

[1

e LT DRI 44425

[>>> del a J

WE, H5I e stals (HEEPAEMS S —ME) . FXRNH del KIAMME.

5.3 JTEFIFSI

PIRMFAFERAMREINE, B, RIIFD) R Bl XPFEEIAELE /75) (2L typesseq). [ifi% Python
ERMERE, HAR PSS A I e AR 4355 — PhbndfE e o1 268 L.

JeAL i 2 R SRR ITREAR, il

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

>>> t[0]

12345

>>> ¢

(12345, 54321, 'hello!"'")

>>> # LA T HE:

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

>>> u

((12345, 54321, 'hello!"), (1, 2, 3, 4, 5))
>> # THREFTLAL:

(T
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(750
>>> t[0] = 88888
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: 'tuple' object does not support item assignment
>>> ¢ EUfIT UNEET LN L.

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

>>> v

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

Bk, JCAHARE R RS ARE, XA REIE AR E o . AR, RS AL, A g
S (ARTTALR R RB A —ERr ) o AAVERTCHP A TTRIRE, 2498, W RARIES
RGN G T .

IR, TS RRG, BENEFEAR, H@EWARE. T @immuable (RAIAER)), —ATEE 55
JCRFS, i (WA F ) SESIV5 (WR )2 namedtuples, AILAJBYEVTI). SZIdmutable
(ATASHY) , FURICR BN IRRIEAL, Wk LT .

HyiE 0 e L ASTCEAYTCA BRI T @O, WPRAA — B . T — X2 B3
SR =S e A — e R ICA A DA X SR A INE 5okt (52 A —AME
AT ANGE A ) . LR, (HRA%. Bl

>>> empty = ()

>>> singleton = 'hello', # <— EEREWES
>>> len (empty)

0

>>> len(singleton)

1

>>> singleton

("hello',)

BH) t = 12345, 54321, 'hello!' J& /ULHATELMIMBIF: {H 12345, 54321 fl 'hello!' —EHFTHIt
JCH . R A

[>>> X, ¥, 2 = t }

PRzl o) e e 2z, T A MAERFS . FRRIfRERT, ZEMAL &5 4 5 o R B ok
. R, ZEREHS R TAITuMF I #ar s .

54 £
Python 3£ 37 HF & XAEHERA. £ERMAERITTRAMTTF A S FAMECIE RGN . JHEk
HEITUR. ORI EE, L. 2HE. MIREDFLBR.

BRGS0 ser 0 BRBL. R, QIBSEGHEMN set 0, ABEA O, O BIEEZETH, T
/N ARSI P

PATF S — L5 B 7 ol

>>> basket = {'apple', 'orange', 'apple', 'pear', 'orange', 'banana'}
>>> print (basket) # BRELMEOWPE R

{'orange', 'banana', 'pear',6 'apple'}

>>> 'orange' in basket # R AR RAR

True

>>> 'crabgrass' in basket
False

>>> ¢ BORH AT B AR P RS ES

>>>
>>> a = set ('abracadabra')
>>> b = set('alacazam')

Cawy
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(B LEm)
>>> a #a WA N FH
{*a', 'r', 'b', 'c', 'd'}
>>>a - b PEET 2 PEREET b FHTE
{'r', 'd', 'b'}
>>a | b + HET a R b PRAWEFEAHFH
{Val, Yev, Jmi, e, uhb, Umi, Vgl Uilvj
>>> a & b #* EARFET afo b PHFH
{'a', 'c'}
>>> a b # FET a & b PEHERHFE AN FH
{'r', 'd', 'b', 'm', 'z', '1'}

5o a5 XK, RERIHHES:

>>> a = {x for x in 'abracadabra' if x not in 'abc'}
>>> a
(rrr, 'dry

5.5 =rilL

73—~ B Python N ERHREAJE 5 # (S UL typesmapping). 7 HLAEH AR ARG 5 T BERR N “IR G
WAE” B “BREHE” . SUAESBECH R IFIIAR, FHUE D SRRGIH), B DARAE AT AE
B FAFER AT B T DA . DCAE LS AT . B BOCAL T AN B AR —ANI0
N EAR KR & AR AT AR X e, WA T DTSR . VRN BE BN Z RN EE, B nT (R 5
MM VI IRAEEL append () Ml extend () 07 EHEAT B A

MBS s S, (EP L AR ME— . e S O T aI@=ET I, 55—
T T 0, RS B AGE S A SRS, Xt 7 St o O =X

ML) B AR T S A . U ] ael WDAMMERSEMENT . HEAAER KB, 5%
KT R A AR PR IE , W

XPFIIAT List () 845, R IZ T A SR S1R, A8 AU HES (INFEHER , W sorted (q) ).
A M HUR AP R, B R ine

PAT 22 L ] L 1 -

>>> 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

>>> 'jack' not in tel

False

dict () I BRECRT AT B B0 7 51 1 8 7 i :

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

TS T ARME B S E A B 7

5.5. Sl 37



Python Tutorial, & {ThR4 3.13.2

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

KGR TR B P AT RN, LB OB 7 S M B (0 o B -

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

5.6 fEMEIFRTS
U IHFTIRER, TTLABE dtems ) 7k IR B (8.

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

gallahad the pure
robin the brave

TEFH)F IR, F enumerate () PEECRT DAR BT A7 &R 5 | R Y BO{E :

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

0 tic

1 tac

2 toe

[l AEFR PN FPSIIY, ) zip O BRECAT AR H N B 03 ——PLiC:

>>> 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 (g, a))

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

What is your favorite color? It is blue.

N TR AT OEER . ATDAK N RAERR R L 751, RV reversed () BRAL:

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

= w o J o -

HAEE WP IERNFS, WA sorted () BREL, FEARMGENEFFAIRIEERE L, & Wl— AT

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

banana

orange

(T
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(#2 E50)
orange
pear

i set O KBRIFHIMIYERITER. i) sorted ) Ml set (0 MHLHEF G IIGUT , IHFRE 31751 v i e
—JLE:

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

orange

pear

— MR, AEIRFR B SR NN, BIHG SRR R, HeA

>>> 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 FRNFHFEH

while 1 18 PR HATDAREFTHOR, ST AR FERHE SRS

HAECE ST in il not in FITITIE MR ETFE (SATHE) TRARBTORARN. E97F
is il is not JIT R ARG RA— 5. PiAT HBGE SRR Aot HE, LIS TR (TAL(
BT

HAHRIES HFRER B, I, o < o — c Kb a RANT b, Ho REST c.

BT DA ARIZ FEAF anct Al o 4LEr, IFEL, HBRHRE (SRILAATAGESE) BB RASTTIARY not T
R SEICHRAAFIHI I T WARBRIERS not MUY, or MIIESEAURIR, UL, A and not 5
or CHMF ( and (ot B)) or oo HIMEFHFRIEFE, BALULATDUR IS R R EALE
1 RESERT ana B or RFFII S3SERAT: BB SARIL, —EAESR, RITRAL.
B, W 2 R C AL, B HE, WA A and B and c REA ©R(L. IMEREETIR AV, 4
B IE B IR I I A RS — K T IS4

EATAE KB Z FSU LS AR RIS SR A B, B

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

'Trondheim'

R, Python 5 C A, fERIKANHIRELAUE XM # L0254 =, Xk T C 7 H LAY
A BRI TE == I, AT =

5.8 FFHIFE b A BIAILL IR

JF AR G T DAL R[5 7 91 SR F) A0 5 LU o Sk il LUAREE ) 5 3 XU B9, BUBRmIT A TR
WARRARSE , W ATHG & FOAREE A AARARSE , IR Z RIS e R, DAL, BRI H P —ANFogs
Wo WERE LA ICR A TR A IR 8, s kAT 7l OB B SR A~ 781 o
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ARX P ICEAAEE, WP FIARSE . R DFHR R — IR T8, WEE R 5 ] gl
BN () WFEs. WFEaraskdl, s O0F 61 Unicode A7 e S-4E R A7 4F . FEIZIH T

—LE LR R R AP 8 1 ) 31

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

[1, 2, 3] < [1, 2, 4]

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

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

(1, 2) < (1, 2, -1)

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

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

J

R, HHBORRERARI Gy, B R AT AR T B A LTI, mn] PARE < 1 > 2EA T EE
Beo pian, IREGHBCFRBMES B EIATIOR, FrEA, 09T 0.0, 45, WERBCATRMGEM TT

R, RS A SBEEESY H— USR5 K TypeError R,

&ix

40
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RIR

iB i Python flREdsJm , FRKIUEARY, ZHiAE Python MR b s EMAE R R R T . I, W5
BRAEFH;, Sl SO U RS, IATSCIF R AN, lbie i s M A . BEE R FrBlok
M, T OTEYE, RAFEEATR S A S WEMAE AL, SRR A s o
A HHE R EUE SO BB -

IPUEATR, Python fILAHISE XAF A AR, LMK SRR GRS T SO . Sk
£ FOr BURPIEUT S AR 25U (TR BT, DM i
A

BRYUR 6 Python i UM ICHE . JOCHHE BB MR AL, oy . {ERUUUMEE, AR B
—ame VLRI (IEASR). G, SCAAHHES R TR £ibo.or it AL
i

# R WAREF MR

def fib(n): # AT R EARREKFAE n
a, b=20,1
while a < n:
print (a, end="' ")
a, b =Db, atb
print ()

def fib2(n): # RE LKA ALKF AE n
result = []
a, b=20, 1
while a < n:
result.append(a)
a, b =Db, atb
return result

BUfE, FEA Python fERERR, HIDAT A4S AL

[>>> import fibo

J

BCHAEAR 2 HAEAE £ibo HE SCHY BB PRI INE] M i namespace T (3§ S8 Python 18 7 3 fedr £ 210 T
fEERE ) B RR R BRA TR ibo FSMEARHL . (o HITAEH A FRAR AT LATS IR HE i R 4

>>> fibo.£fib (1000)
0112358 13 21 34 55 89 144 233 377 610 987

(T
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(750
>>> fibo.fib2 (100)
(o, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]
>>> fibo._ name_
'fibo'

WERZEF AR, ATPME B S JRiR AL i

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

6.1 {RRIFHE

AL AT AT R SR B o IR TR0 sk, FLOUHE import if41) 5 — R B E LR I A
11t G MAEA T, BT seiEh). )

BRI A CRAA 4 S0, BSOS e SO s R4 25l L, B
T AFERLR P 8] 4 Jmy 28 T N A HL D5 1 P 8 4 R AR e A PR AN o o 59—, AR 28
2T A -5 5 | IR B 5 — R PR IE YA modname . itemname S5 — MR 42 R Ae &

BEH ] DU A AR S . ARGE G AT UK T import (BAIERBAEAE (S0 T DAL MIAS) 1FFk
HRX I AESR I ZOR . AERPICE T — MR e 29, WIS AR FR s I B ) 42 )=

fir 44 23] o

?ﬁ*ﬂimmt%@%ﬁ%%ﬁﬂ%ﬁ%E%ﬁﬁﬁ%%%ﬁ%@Aﬂ%Aﬁﬁﬂ%ﬁ%%@*o%
1:

>>> fib (500)

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

ﬁ%%@%%ﬁ%%A%ﬁﬂ%%%%Aﬁ%%ﬁ%%E*(ﬁ%ﬁﬁ%%*pﬁwﬁ%%%l%%

7N

WA — PSR AT DA AR P 5 SO BT AT 44

>>> fib (500)

>>> from fibo import *
0112358 13 21 34 55 89 144 233 377

AT S FAFAARAT R (L) JFRIAHR. REEEILT, ABXNIEE, XAy X ik g
FAT R LFR, WREREEC A E LA,

ER, BT, AEBNERSENTA ~, B, ZORELFEIL AR REAR . A, AT
TEALHALTE DT LT, X2 B .

B G as BF, HIAE as JEHAKR S FARBEE.

>>> fib.fib(500)

>>> import fibo as fib
0112358 13 21 34 55 89 144 233 377

5 import fibo —#f, XA WA AG R AR, ME—RIXE, SFARAIRE £ib.
£rom FHB AT AR AT 2, RORIEL:

>>> fibonacci (500)

>>> from fibo import fib as fibonacci
0112358 13 21 34 55 89 144 233 377

! SR bR AE AR T s IR RR B ST 2 BRSO BRIV I BRI 42 )R iy 4% 45 ) o
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O #ik

HTRIEBATHR, KRGS AR R TR N, DTSR X
fZEi@mﬁi*g/ﬁiﬁtkHT, ﬂlﬁTQAﬁﬁfﬁ importlib.reload(), ﬁmﬂﬂ import importlib; importlib.

reload (modulename) .

6.1.1 LIHABF X ITHER
AT DAJ DA R 720247 Python gk :

[python fibo.py <arguments> J

DXIBAERF I TR AU, AR AR, HAHE __name_ IRfEN "_main_ " Mg H5
(M ER7) I ElY 82 7 E=E

if name. == "__main_ ":

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

XA SCPEBEREBUNEIIAS, REBUNAE— AL ARYRBLER R AT a4 7 SR A4 T RS A 7E
BEHAEN “main” SCHERATIN A &is1 T

$ python fibo.py 50
0112 358 13 21 34

XA A B BRI, AT AU A AT

>>> import fibo
>>>

B TSGR SRR P 0, SO T (GEBSAE D AT (i  A%92 1T ) -

6.1.2 HIRERIEE

BN N spam IR, fRRESR B SRR LGRS BRI, X SR 1 24 FRAE sys.
builtin_module_names H141 . WIRAKILE], BRAEAL R sys.path I H W H R ERFERL N
spam.py 3. sys.path @M LEN E W IR IT:

o BT HIZE T AIITER B 5t (SR SO 24 BT H 5% )

« PYTHONPATH (H3EHFE, 5 shell 255t paTH IIEVE—FE).

o KHT 2 BRAE (GBI U354 site-packages Hit, M site fiHibs).
B Z Y7715 2 [ sys-path-init.

O #ik:

TEFAF S SR, “Yar AT E BB T MIA B ER B 3R 247 S i AR H % .
B, o aERITER H R AR 2R R

¥IfRLS, Python FEF AT DAL sys . path, JAIARPTIER) H SRFET e BEFIER SR R . X ERE
A P AR B H SRANRA AR HEELR] 44 B9 S, IR 2 2% H R B, A e bR . X — o —
AR, BRAEXEIEIURIRA BN . BRI R AR

6.1. HERIVERR 43
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6.1.3 “B4miZH" Python {4

R TP I A, Python HEARH ) G iU A7 AE __pycache_ HEH, U4 4 module. version.
pyc, version X 43 UK AT, — k2 Python B HRAS . 5141, CPython 1Y) 3.3 &ATHR H, spam.py
I IIFAGEAF ) __pycache_ /spam.cpython-33.pyc. iXFfans4 1 HILEA R Python AR i i Asib
A A

Python X L& M S IR A B H Y], ERGIFIOE R OO, RERENSHF. Wt a A,
BEAh, SRR G -E I, NI, WIAEAREZA RS B I A R A

Python ZERTFIEIL FARRASEME. —, MASITHERARBEE, UM ERRE, LARMHTHRS
B WAIREEE, BASREE. b Tk AR IR A K GBI T 6
ﬁ%%ﬁﬁmmﬁh%%E%ﬁ&%ﬁﬁﬁ%ﬁ%ﬁ#ﬁﬁﬁ%*,%H%E%ﬁ%%@@ﬁ%%%%
R

BRI N — 2 N

« 1 Python iy % H ] -0 5 —00 JF 3¢, WIPA/IR IR/ N, —0 KERWIF1E4], —00 KRR
RN __doc__ FAFHR . A SRR AT RRIO T SE N, BRI, A T RERIETR, RS A
i%lﬁo DAL BB opt- #54E, FF HIUIFEH S—/ M. FERI AAT I 2 St ARy

o M .pye SUPFEEBIARF AN A oy BB AT LR, . oye SO @ N gd B s bk
* compileall BRI DAY —~H % BT BAIEE pye SUHFS
o AR LA R, FEIL PEP 3147,

6.2 FRfEER

Python [ ilf —IMRHERILK A, ‘EXE Python 2% (MLARPAIFRN” S5 ) B AMEE. —8ibe
NI RS LAY, EANA—SEIFRE S RO EAIN AR R MR 1, AN TR, H i
B RGO A AR SO AR . X BRI AR M BT, FLEAKE TR R E R
Gio BN, winreg #ibHAE Windows RGE LR — MR HIEE R sys, EHNHREIE 4
Python f#RERR . sys.psl Ml sys.ps2 AR E LT 2 F4F, AT DARME L SRFF AR B E 7T

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

>>> sys.ps2

Al Al

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

c>

AR TR, A SOX A A

AP sys.path B2 FAFERIIER, H T & RS A L R K4S . %78 i DAFRBEAS B PYTHONPATH $2:HL
BN THI ML, AR BEE pyTHONPATE, JUME ] P ELA BRI AS . AT DA BRUES) R BRI AR

E‘ .

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

6.3 dir() H¥k
WEBRE dir O HTFEREYSE LA FR. R IIZER 2L HEF A&

>>> import fibo, sys
>>> dir (fibo)

&)

44 Chapter 6. #&Hix


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

Python Tutorial, & fTha4 3.13.2

(750
['__name__ ', 'fib', 'fib2']
>>> dir(sys)
['__breakpointhook__ ', '__displayhook__', '__doc__', '__ _excepthook_ ',
' __interactivehook__ ', '_ loader_ ', '__name__ ', '_ package__ ', '__spec_ ',
' stderr_ ', '__stdin__', '_ stdout__ ', '_ unraisablehook_ ',

_clear_type_cache', '_current_frames', '_debugmallocstats', '_framework',
' _getframe', '_git', '_home', '_xoptions', 'abiflags', 'addaudithook',
'api_version', 'argv', 'audit', 'base_exec_prefix', 'base_prefix',
'breakpointhook', 'builtin_module_names', 'byteorder', 'call tracing',
'callstats', 'copyright', 'displayhook', 'dont_write_bytecode', 'exc_info',
'excepthook', 'exec_prefix', 'executable', 'exit', 'flags', 'float_info',
'float_repr_style', 'get_asyncgen_hooks', 'get_coroutine_origin_tracking_depth',
'getallocatedblocks', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencodeerrors', 'getfilesystemencoding', 'getprofile',
'getrecursionlimit', 'getrefcount', 'getsizeof', 'getswitchinterval',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',

'intern', 'is_finalizing', 'last_traceback', 'last_type', 'last_value',

'maxsize', 'maxunicode', 'meta_path', 'modules', 'path', 'path_hooks',
'path_importer_cache', 'platform', 'prefix', 'psl', 'ps2', 'pycache_prefix',
'set_asyncgen_hooks', 'set_coroutine origin_tracking depth', 'setdlopenflags',
'setprofile', 'setrecursionlimit', 'setswitchinterval', 'settrace', 'stderr',
'stdin', 'stdout', 'thread_info', 'unraisablehook', 'wversion', 'version_info',
'warnoptions']

BAHSHO, dic O FIHRHTE E LA PR

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

>>> fib = fibo.fib

>>> dir ()

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

BT R FR: A, M, g, .
dir () AL N ERERIAS E I PR X2 N ) E CEAREAREE builtins H:

>>> import builtins

>>> dir (builtins)

["ArithmeticError', 'AssertionError', 'AttributeError', 'BaseException',
'BlockingIOError', 'BrokenPipeError', 'BufferError', 'BytesWarning',
'ChildProcessError', 'ConnectionAbortedError', 'ConnectionError',

'ConnectionRefusedError', 'ConnectionResetError', 'DeprecationWarning',
'EOFError', 'Ellipsis', 'EnvironmentError', 'Exception', 'False',
'FileExistsError', 'FileNotFoundError', 'FloatingPointError',
'FutureWarning', 'GeneratorExit', 'IOError', 'ImportError',
'ImportWarning', 'IndentationError', 'IndexError', 'InterruptedError',
'IsADirectoryError', 'KeyError', 'KeyboardInterrupt', 'LookupError',
'MemoryError', 'NameError', 'None', 'NotADirectoryError', 'NotImplemented',
'NotImplementedError', 'OSError', 'OverflowError',
'PendingDeprecationWarning', 'PermissionError', 'ProcessLookupError',
'ReferenceError', 'ResourceWarning', 'RuntimeError', 'RuntimeWarning',
'StopIlteration', 'SyntaxError', 'SyntaxWarning', 'SystemError',
'SystemExit', 'TabError', 'TimeoutError', 'True', 'TypeError',
'UnboundLocalError', 'UnicodeDecodeError', 'UnicodeEncodeError',
'UnicodeError', 'UnicodeTranslateError', 'UnicodeWarning', 'UserWarning',
'ValueError', 'Warning', 'ZeroDivisionError', '_', '_ _build class__',

' _debug__', '__doc__', '__dimport__ ', '__name__ ', '_ _package__', 'abs',
'all', 'any', 'ascii', 'bin', 'bool', 'bytearray', 'bytes', 'callable',

'chr 'classmethod', 'compile', 'complex', 'copyright', 'credits',
'delattr', 'dict', 'dir', 'divmod', 'enumerate', 'eval', 'exec',K ‘'exit',

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

6.3. dir() EHE 45
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(750
'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',6 'set', 'setattr', 'slice',
'sorted', 'staticmethod', 'str', 'sum', 'super', 'tuple', 'type', 'vars',
'zip']

64 8

PR i RS AT Python B 44 23BN Rl 2. BN, Bk A.B FoR#o8 A
W4 B B TRLER o AR AR ] DALEAS R BRI f 8 AN AP D LY 42 JR e | — A, (Y
SSREEA ] PALE NumPy B¢ Pillow 2 22 BB A 1 {135 A HL DA LAY RE R4 vh 58

BB NG — AL RS 5 SO S P B i — MR (7). S SRR AR S GEF DAY R4 R
W, Bl wav, .aiff, .au), W, HTRESCHERZ RS, 520 AGE S — DR
KA EES . T LB A SRR AR AL (B, JRAS . ASmmE . S48t Al A\ Lok
FERCR ), CEA G T TR . NI XA SRR T X M 5 -

sound/ 5EERMA
_init__.py kA sound 4,
formats/ }ﬂﬂ:XTﬁF%iﬁ’éa‘%ﬁ’J%@
__init__ .py

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

effects/ ATEHEHHNTA
__init__ .py
echo.py
surround.py

reverse.py

filters/ ATHREWNTE
__init__ .py
equalizer.py
vocoder.py
karaoke.py

AN, Python #% sys.path IS H %, AHREKTHX.

FEA__init py SCPEARELL Python Y50 & SCIEAY H F4 fEAALER (BAFE Mnamespace package,
B AR GOAFRE) . SKTTDABY 11T 1) F 40 st ring 76 TE R0 IR Ak TERIIO R B e
HOATRCHEH . AERLTEROREUL T, init py MDA P, (ERHL AT DA BRI L R
SBLE a1l A, SRR R

FEAT D6 15 A S, i

[import sound.effects.echo }

BRI EL, FARER sound. effects.echo, ‘BRI HAZ KT .

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

AR A TR AR
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[from sound.effects import echo J

RS TR echo, FREEHADIMAIHIZ, HELnl#an T 77 26

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

Import {EA] 11 53— FAS A2 B3 S AR 1 pR A ek AR

[from sound.effects.echo import echofilter J

[FFE, IXRFINE TR echo, HIXEHMEEL echofilter () HAEWH:

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

HE, I} from package import item W, item AIPARMEY A (H1{0), WAILAZEFE LW
PRAL. FEHA R AR HARA PR, import WA G IR 5 E LT item; ANACRAE M E X, MIEGE
item JERLER, Horlngk. WEPRKAE] item, MfA ImportError F4 .

FJZ, ] import item.subitem.subsubitem AJVERT, /G —Wish, &> item FLAM R &5
— A DU AL, (FORRE 2 LT e s, ek Ar &= .

6.4.1 \NBhEAN*

i/l from sound.effects import * BfXEAEATAT WATREAEE AR FALMITA FHR, H
FEHF AR RO AL SRR RS ], I BT RE S P AR AR ZE R RIVE R, A Rax Al Ve B AR it
T HAALE S AR E 1 PR A % & 2

ME— g e Ip s 2R RG] . dimport IRAIEFANT G QRAIAY __init  py A LT
H|F _all__, i54T from package import * B, BHUEH T ARBIRA IR, LA EKHIRAR, £
PIVER BB AR . AR ARV EE VORI B EAE AT A * 820, T DAATRAE s . B,
sound/effects/__init__ .py AR AR S DA RACHS :

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

XEIRFE from sound.effects import * ¥FJ A sound.effects HIH =g Tk,

TR TR T RE S 32 2UAHE A FRIENT . BIAT, WRARTE sound/effects/__init__.py SC{FH

{{Ej]l]T* |~ reverse ]%[éﬂ[, from sound.effects import * 3{%;{'?}1/\ echo Hll surround ﬁw\j/[\?‘*ﬁ
B, HAZFA reverse TR, PUNERAME L reverse BREUIER:
_all_ = [
"echo", # &1 'echo.py' X1
"surround", # %H Iﬁ] 'surround.py' Xﬁ:
"reverse", # 11! f)ﬂb ﬁ{aLE [Irﬂ 'reverse' & fk rr!
]
def reverse (msg: str): # <— WHNKEEE 'reverse.py’ T
return msg[::-1] # ﬁ}ﬂ' 'from sound.effects import *' LLJL] f‘%‘&ﬂ

J

MREEEN __all_, from sound.effects import * iEH] RE&HIAL sound.effects P TA T
RIS A E Y i 44 250 B R MRt sound.effects BT A (MBBIAZIZTT __init__.py
LRI AT ), ARG A G E LA AR, XWUHEH _ init  .py & XIWEMAFR (PAK
SN FEE) . B EESEHT import 1B AN E M . 3E DU RS

import sound.effects.echo

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

TEABIH, echo Hl surround BT A M1y 44 25 0], FINFEINAT from. . . import HHJEATE
i";E sound.effects @,EF%)\(TO (ﬂ:llﬁ_'z)\(T _all Hﬂ'm%ﬁﬂlﬂﬁ) o

6.4. 8 47



Python Tutorial, & {ThR4 3.13.2

BAR, W PAMEEERBL A import * IR BR T @I A AR, B SRABAEAL 7 AR (X
P -

iLfE, il from package import specific_submodule PAMEATE! SEhs b, R TS ABRA
ENGROICIRARR 82| L w2 S

6.4.2 HHMZFA

B2 AT (WRBITH R sound A1) B, W PAREFI 2405 S AR5 R Gl R, filn,
ﬁﬂ;ﬁ sound.filters.vocoder Eﬁﬁ%%ﬁ%@ﬁﬁfﬁ sound.effects ﬁlqjﬂﬁ echo Eﬁiﬂ, ?ZEIQKﬁﬁfﬁ from

sound.effects import echo,

PRIETAT DAGR SIS S AARD, BIfE from module import name JE3(HY import B4, X255 A H
TR RTINS R AT KBS H A L. BIART surround B, T DA

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

HE, MXRARTYFRE Y . O AR KL " main_ ", B AR SR — B A
Python | HIFEFP I EAEER , IR AR NI 2 ATE A IR 28 B A5 0 A

6.4.3 ZHRPHIIE

BLIE S — MR B, __path_ o FEPATIZ SR BICRDZ 1, ERARIIR A 7755 Bsequence,
Hop &M __init_ .py BIHRAFR. XAAERATDMENG B2 005 Ja XA &/ 7
AR

XANEERATH, (HA T R AR,

&
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BWASH

Fefy i A LR R 7 20 Bda el DA% (B, Wl AB A o A ZE R L n] ]
P

7.1 EERMHHER

] 10 1T EB R FTRN S ARG 73k ik 3B AR prine 0 8K, (S50 st RO SR
i write O Jrik: BRIEHIHUCHETTIABEI Y svs - staout. MR HINSHIRERSY ).

X RS O R FURST BRSO, AT 2 sk, M s AL OA R LR 5.

o FEAE XA T AT E T E A, EHE PRI RIS S/ =B SRR £ B o AEXF AR, WRA
1My FREZ AT AL R, B {ER) Python ks,

>>> year = 2016

>>> event = 'Referendum'

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

» FAFH str.fornat () JIEHEE L FARE. (ROPEHUR ORI )RR RSB IA f
HEERDULBERIR S, EIRER RO iR ot
R T

>>> 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%'

I 71 & Notice how the yes_votes T T A& H H M BRI T s, XA Fi8fTH T
percentage DA 100 BUEER, R 2 MUNFHITE — 1T ESS (G5 formatspec T f#IFHIH)

o fJr, ATLAPAFR IR MG I R E e AT R AL PR, BIEHMTATHET R . AP FRRAA S
R AT S E S SEIA IS, X T A AR

WERAH e R, U R n 2 BT, nTPAM repr O B str O BRBEEEEACN TR

stz () BREOR LTSI, repr O M BOE T APREG RO E (SR VA S RIETR, W3R H AT
SyntaxBrror). X THA A TIBRREPRIN R, str ) RES repr 0 MFKIE. —BIHLT,
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éfé? H) B T UL EF SRR, BE XIS R ik YR BB 20 —RRRY . P ARFERA PR [R] R BB
o
AP :

>>> 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 BIHRALE Template 2K, $ROETRHEBHON FAFRIA —FOrk. SRE sx HAAF, AT
SRAY(EIEA TR, (R AR S A S HLACA TR

711 gRAAFHEFEE

WL AT (FBOh =520 ) (BRI £ 5 P, AL (expressiont RiSK, 1B
Python kLI FF

A ULAFF R FTIER), BIERAAETE, 7 A G s A ER . NI pi A BNEIUE S

7 :

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

7 RN, WA BN IR, M T A5

>>> 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 — LS ] DAEEAS A B . e W ascii (), "is' W str (O, "lr' W repr():

>>> animals = 'eels'

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

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

= PLIAT AT T/ by N b A SCA . S5 F b 2R EE PR E
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>>> bugs = 'roaches'

>>> count = 13

>>> area = 'living room'

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

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

HZH AURHBRIAA A TR = IR 258 . A R LR TS, 7527 #1 %) formatspec

DS

7.1.2 7788 format() A%
str.format () JYAREA VAW FR:

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

IS R Z W THF (BRI T BY) BB EIEBLY str. format () JFiRMIXIR . B3G5 IR

MEBY str. format () JIVRHINRFITER) L E

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

str.format () JFEHHH XA FSEM5 ] HME.

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

(VACE 2 GiIPSiE 2 QIINESHIle g

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

WERAE D PRRRK AT, R A ARG A BT A, AR XA ] A 12

B, TS 0 ViR e

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

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

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

XA table FHLEASRA] +* FRICH KBTS ARSI

>>> 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

SNERH vars O — R AR LA, BRFR Bl — M5 A e A & 7 i

>>> 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__ :

AT, DA AT ISR A — B iR e 4 e R B RO P07 55705

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

print ('{0:2d} {1:3d} {2:4d}'.format (x, xX*x, X*x*X))
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(% L 50)
101 1
2 4 8
39 27
4 16 64
5 25 125
6 36 216
7 49 343
8 64 512
9 81 729
10 100 1000

str.format () PWATFEAFEME ALY FEHEMRIA 1 W, formatstrings .

713 FEgtF 1R
TN T A Ay S Rl — ANy S 2R

>>> for x in range (1, 11):
print (repr(x).rjust (2), repr(x*x).rjust(3), end=" ")
# HERBRL—ATH rend’ WA

print (repr (x*x*x) .rjust (4))

111
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

(W, BY 20zt @t @ print O BINE: BAERSEERMZSHK.)

FAPRRXR) str.ryust O FEEESFEAMETE S, ﬁ”mhf%&*%$ﬁ$ﬁﬁﬁﬁ%oﬁ%ﬁ
¥RILA str.1just () Fll str.center () o XETTIEAGAEMNE, RIS 7 A, W AR
TFRPRRK, BRSBTS, s R e ; %ﬁiﬁﬁf%%ﬂﬂﬁﬁ R EE 53 0T FRAS
JEEAE R EN P REAMER (R BB, PTRAMEA x. 13ust (n) KRR Y) EAE )

F—MEER str.2£111() , RHEERTFFABRLDN ﬁ%%,ﬂ%%wﬁﬁv:

>>> '12'.z£fill (5)

'00012"

>>> '-3.14"'.z£il11(7)
'-003.14"

>>> '3.14159265359"'.2£fil11(5)
'3.14159265359"'

714 A FHBRBERMATE

% IBFAT CRAD) AP TPk, 4 7E format & values LW formar 2— 74583, W)
format iy & EEH b RAFA DA values I EA ST BAMEEBR SRR, o1

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

old-string-formatting /N A ZF N .
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7.2 EEXHF

open () &[]l —Afile object , f ¥R ESEH— A KT SE: open (filename, mode,

encoding=None)

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

B LSRR MB TR B LSRR S XA . mode WEHATE "o,

FORSCE RS v FRABEBEA (ARG g o FRTTIFSUE-BMNE, £

{?’;AE‘J%&ITE%E@J%@M@JSC#FXEO vrbt FORFTFE AT S . mode SE5E VTR, A4 WE A ERIA
j@ 'y,

WHAFILT, SXFR VA text mode $TIFHY, WAHLZYL, WM SHFH T FAFER, X2 P AR 2 DAREE 1Y
encoding i . WIRBATIRE encoding , BOARZ 5P HEH KM (M open() ). P24 UTE-8 2 B
S ERARHE, ERARRE AR AR AN — AR g5, BB encoding="utf-8" . FERJS
. E—A~ o, WA binary mode FTIF A . —HEHIBI AL Z VA bytes MRHENTEFH . £
PERIREATN FTIF ORI, ARANGERTAE encoding

TESCABEA R BB, BOAE- G R IAT4R4F (Unix _E2 \n, Windows |24 \r\n) #4# \n,

FESCARATE B AR, BOAIE \n Felfe ol V- SRR S5HRAT . X A7 AR 5 B B O SOA

%ﬁﬂﬁﬁé?ﬁﬁlﬁ]%ﬂ HEMIR opEG B EXE 45 " 0EHISCE PR BE . TR, EES ISR, —E R
i i i1 S

TEALBRSCIFRI G, b with KT, PR, THBEWRG, UFSIER RN, HE LR R
FPAe TMH., ] with FHHSFRLT try-finally UIGHRERFEAZL

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

>>> # FATFT U X2 E WK E 3 XA
>>> f.closed

True

TR with L4 WRAR £.close () KHMISCH:, BRSO S 0 R G %5 .

A B,

W £.write ) B, RO with X4, SR £.close (), BIMEERRFFIERIBE, L nJHE **
FE f.owrite () WBEAEE EEB AR

Wit with 1HA), SO £.close () KMISUIFXIRIG, FRRMEZ IR RAF SR

>>> f.close()
>>> f.read()
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: I/0 operation on closed file.

7.21 XHMRBFE

AR ICRMB T ERE S BIE £ SUPEXTSR.

f.read(size) AT BN, ELEMR—28dE, FRPFAH CORRER) , S irdxts
(TE 3 HIBER ) o size RRMEUESE. B0 size B size R R, SEBOTR BIEASCHRINE . 3C
PERANENAFRTAT IS, B size BURCABAELIS , SEHOFRIAIRZ size NP (SCARE) X size
AT (B . MEBIAXFRRE, £.read () REIEFRH (1),

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

Ay
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(B L)

>>> f.read()

£.readline () MICPFAPEUAATHLE: PRI AR RREHITAF (\n), /\ﬁfjdﬁFTU&ﬁé TRFEE T,
SRR B e — ﬁ?ﬁ“‘éfﬂﬁﬁﬁﬁ A7 LR MM A% £ readline () R FAFE,
FOROCERIA T SRR, S o' FoR, TS RO —MRATR

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()

MICHFRBERRZATING, AT RAJTBERME P B SO R o XFMRIERE R ROR T NAE, Do, HACTS R

>>> for line in f:

print (line, end='")

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

AR NS TR A B ROFTAT T, FTDAF 1ist (£) B{ £.readlines (),
f.write(string) ﬂﬂsﬂingﬂ@????gﬁ/\jtﬁ¥, ??ﬂi[]iﬁj\ﬁgﬁiﬁ?iio

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

BAFAMIBRI SR, S ENACH RS OCRRI) st g (Cabhigi) -

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

>>> s = str(value) # ¥ LA %K Fi5E
>>> f.write(s)
18

Forell () JEITMHEL, A SCURETE PRSI, RN R TR A ST IR 8K,
DA AR B SR 4«

f.seek (offset, whence) *Ikkﬂiﬁer@#ngiﬁj{Lﬁi r]é%%?£5ﬂ§ﬁﬂ(dﬁelegiiiéia f%%?ﬁiﬁj
whence Z¥H8E . whence {54 0 B, R M SCHEFF 31T %ﬁ 1 FEn A0 24 1 SO, 2 ol i S
KENENSFE S . AW whence B, HERAEA 0, RIEH SCHIFRAE RS A5

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

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

16

>>> f.seek (5) # BB XHENE 6 NEF
5

>>> f.read (1)

b'5!

>>> f.seek (-3, 2) # FMEFHKE 3 NFFH
13

>>> f.read (1)

b'd!’

TESCA S (BT RGN o WHTIFRISCR) B, ARV T SCIF R R (T seek (0, 2)
BRBIARERNMISN) , AR offser (HRBEM £.tel1 0 FHRIEIR, B0, HAl offser (HHRL
AR E L HIFTH -

SCPER SR — BN TR, AR EARA) isatty O il truncate () 45 A3 KORG8
TR AR EE S
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7.2.2 &R json (RELHMLEIE

FAFH AT MR A 5 M5 A ST SO s i Bt SRR — 28, [ read () J7k FURIEIFAFH, 1M
TR AL int O XARRRREL, BHEZ 1123 FRMTFAHIFRELEIE 123, AR E
H RN 7 B2 A TR BRI, P AT AT A S B 2 AR AR R A 2

Python FLVFARA LA T IR 0 eA% 3 JSON (JavaScript Object Notation), i A& Lk I 15224 5 AT
R A BRI AT BRHEPERR Json AT DAREZAA 2 A5 R Python $dls, H5IH
o TR o B XA IRENRN serializing. AR THF AR LB @B EURFRY deserializing. Tt
PRSI Z 18], AN R T H3 0] DAFFAAE ST R e v, sl o o 5 e e i 3
2T Lo

O #ik

JSON %=l # 1 F BUCR AR P B e . Rp LR EXTE HRAGERE, WIERCHREMA T
.

H A7 B AURS R T 225 X 4R 1 JSON “F AR R BB

>>> import json

>>> x = [1, 'simple', 'list']
>>> json.dumps (x)
l[i, "simple", "liSt"]'

dumps () BREGEH —AEEK, dump () , B HREXSRIFIIM Rrext file o G, Q15 £ @rext file X5, ATPA
XA :

[json.dump(x, f)

BRI AR, R £ REFTIF. B binary file Bitext file 4R :

[x = Jjson.load(f)

O #ik
JSON 3L {4 wh 70 LA UTF-8 % %, 24 3T JF JSON 3CF #F g — Avtext file I T 12 5 W, {1

encoding="utf-8" ,

X ART L S AR ] DARR BB AN 7, {EAE JSON P SIAKAT BRI 5L B, TR ZEAT NS T -
json BB 275 50 LA IR -

& B0

pickle - BfFRIH

5 JSON N[, pickle j&—Fh fuif Xt 52 4% Python X AT FFIML AL . PG, &8 Python TR, A
el T 5 HMESHEHONHBETEG. BAHL T EREANZEN R T B2 b F B
PR B RS DT, XA 25T R IR pickle B nl DABATAE 2 AR5 .
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I, AEAEEREANGERGEE, QPR
RS RN (24) B Apif: & xRN 48

8.1 EEEEIR

TERAT R PRI AR 12, J27 ] Python I fie e DLAY B 1%

AABRERSCHR G, WIRE2F Bl LR

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

AAAAA

SyntaxError: invalid syntax

FEAT A X A AFAE R BRI AT I s — 48 1) BEAT AR B BRSO /N Sk o B IR T RE S i T T 1)
WIIRI G Z AT B IEASDTIT 50 . AP, SRR print O _EARINEINRY, FHIRRAEEZ
HIBRA—AES () SR T S ST B HOR DAERTE R AR AR B BIAR IS 7] RAKD T8 28 2505 LA
e

82 BrE

BRI E Ay el s ] IR TR, ST AT e A B 2. AT MG I 2 i BER PR 4, R
—EFEGTERER  RRIATIRE S AT I Python By . REHCREASYPRETFALHE, i
Z Ik S EsE

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

A

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

NameError: name 'spam' is not defined

(T
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(750
>>> '2' + 2
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
'2' + 2

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

R B G — TR P B B TAF A KR REAAFZER, MEMARSIERFIRE R
H—ER T BT 3 . Rl o i s R BUKIR 2 ZeroDivisionError, NameError fll TypeError,
VER B RBETHINFAF R K AN E BT XTI NE S EEZ a0, (EXH P E W
SERWA—E it (BARXFHTERA M) . AR Sa 882 W EMFRRAF OR20RE CES) .

BT IATMRR SRR, 5B RA, BOIA R

AT BTk AR e s KA R iiESE . — ) MRS AT AR 1 s (EA 2 SR MR
e A TEUAT .

bltin-exceptions 41| T N & 73 K HA

8.3 RERIALIE
AR G R F AL P E A T . FRISEORA P —ERMANE, HIMAGEE, HEAavri W
¥ (i control-c BIRERG CFrMHALEAE) ; HR, HPHWIEF &ML KeyboardInterrupt

| =
JFH o

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

try 1A TAEEREANT :
o W, ATy T8 (try Ml except KT AN (£47) 1BA]).
o WAREA MR T, Wk excepr T 47, try HAIITIERE .

o WRAERAT toy TR TR, MBS Z TR N AR . WEPRF RIS except KA
FlateER S HMEES, WSHAAT except F 1, SRJGBEF] try/except fURSHZ J5 RS HAT
o WRKERFHES except F & HFHRERRE AL, WEXPHLBB SN2 coy BRI WEREA
FENEPRGS, WER—A AL FF HAF PR Ikt — SR BRI R
try IR AT DA 21> except 61 RN AR IR i fig @ AL PR P o (R U — ML AR P 29 ET. A
PR FALPEXE R ory F o) h AR, TRAEIR A — coy (AN HARALBRAR 7 i 53« except
&1 Al DA 5 S i ek $ E 2 A i, il

. except (RuntimeError, TypeError, NameError):
pass

—~ except ) FH S PL LAY 58 R 1 A B 10 S8 Bl el R IR A R S (RSO SR AR RT RA -~
G IRAE Y except T a1 AR VERCHEERSLH)) o HlaN, R ARSFHKIKITE B, C, D:

N
class B(Exception):

pass

class C(B):
pass

class D(C) :
(BT )
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(B L)

pass

for cls in [B, C, DJ:

try:

raise cls ()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

TR ARSI except T a1 Y (8 except B FERTN), Mokl B, B, B - Rl T 55—~ PLfic
H{ except 4] .

RAESER, BARAAXPME, 5E A4, BEFESH, UASEERPT EmAEE,
except T &) W RERXTERHE ARG HIEE — M0 E . XA BRI E R 7 Ldl, RLpldEEas—1
SN args J@YE. AT RN, WEBRERIEXLT _str_ O RITHITASEON AL 2
15 .args,

M

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

print (type (inst)) # R ER

print (inst.args) # BB FEE args H

print (inst) # __str__ ¥ args W EEITH,
tETRERTE TERTHAE

X, y = inst.args # A, args

print('x =', x)

print ('y =', y)

<class 'Exception'>

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

RAPSHN __str_ O Fil &PET R H B 587 (detail’).

BaseException @i FHMLFEEE. BH—AF2, Exception , @A IEEmMBRHIEE. e
Exception [T RIFHEFE AP, KBNS RET MR L. BfITEHEH sys.exit ()
5l &K systemExit , PAKY P& E IR 7S] &1 KeyboardInterrupt .

Exception A] DARE FIMEEELAT, #figk (JLF) —bl. &M, Gmfese, Rolae ARyl HIRA 1T Bt
PRAY S RAY, I VT BN LR 2.

AR Exception B WAELAR T ENEUC W, RIEEHfel (RVFR & L ime)

import sys

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

except OSError as err:

print ("OS error:", err)
except ValueError:

print ("Could not convert data to an integer.")
except Exception as err:

print (f"Unexpected {err=}, type (err) ")

raise
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try ... except IFHIHA AL else F o1, L THUWRIAE, BUAMAENH except T ZJ5. EEMT
try F &) A 51 K AR SO AT R ARG . fn:

for arg in sys.argv[l:]:

try:
f = open(arg,

(ESD)
except OSError:

print ('cannot open', arg)
else:

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

f.close ()

1] else TAIEI toy FRIGIIBSMY RS BT, W] DARESR BAMIZRTR try ... except IHAIPRIPH RS
ieaibR e
S A PR AN LA BAE oy F & L2V AR R B SAEBAE oy T I (RS ) /Y
PREC Bilhn:

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

>>> try:
this_fails ()
. except ZeroDivisionError as err:

print ('Handling run-time error:', err)

Handling run-time error: division by zero

8.4 fiARHT
raise PAEHRMBA IR S0 . HI:

>>> raise NameError ('HiThere')

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

raise ME—MS YU R LM AR 7. X NSHLIUEFH LHI SR HEL (JREH BaseException K,
Bl Exception BULT) . WERMLENERHR, KR I8 B SR i s Hok B S pife -

[raise ValueError # 'raise ValueError()' ﬁ@ﬁ%{h ]

IR RARFIBR S A T i, (B R AT R AL BZ S, AT AGE I SE (3] B raise TEATED T A S -

>>> try:

N

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>
raise NameError ('HiThere')
NameError: HiThere
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8.5 REik

R RAC P T8 B AEAE except TN, BRHSAPAEBK FHEMMEE L, I e R
Hr:

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

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

open ("database.sglite")

AAAAAAAAAAAAAAAAAAA

FileNotFoundError: [Errno 2] No such file or directory: 'database.sglite'
During handling of the above exception, another exception occurred:

Traceback (most recent call last):
File "<stdin>", line 4, in <module>
raise RuntimeError ("unable to handle error")
RuntimeError: unable to handle error

NTEI—ARERI—NRENEZGR, raise IBAIARHF—PAER from TA:

# exc S K ¥ LB H A None.

raise RuntimeError from exc

et srrmy, XA AARA . Bl

>>> def func():

raise ConnectionError

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

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

AN

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

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

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

BV £rom None k% 1155004k

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

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

raise RuntimeError from None
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(B L)

{RuntimeError

S EERLHIE W, bltin-exceptions .

8.6 HRFEENLHET
FE7 T A S BB ) S i 4 A O 5 (Python B INZSTEIL R ) o Ait2 A A 2 R B0 Ty
X, FHEHAMM Exception HKYRAE .

ST DA E SO REMCH AL P e AR (T3, (HE B RS PRFFIRT B, et HR pt— 2 g, A
HH ) 5 AL PR PP ER O AR R 15 6

KEHSHABHEL “Error” 4578, KMBRIER MR

VERRIENIIOE LT TS, DR A1 SR B T RE IR B 2.

8.7 E LFRIRME

Coy ERIEA AT T, T SR UL AR AT BT IR . A

>>> try:

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

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

KeyboardInterrupt

HIRAFTE £inally T40, W £inally TA)R coy MG MIFTIORG —TUES . Rt coy AR
M, ARAIIT finally Tl DUTINAAEE T JLRRHR A Z00 il S

o QERPAT coy TR A THAD T, WHEA except FRINVALIIZ R . WRZFEERA
except AP, TE finally PTG SBIEH A .

o except B else THPUTHIE B MA T . FFE, ZRERTE finally THPITZ G
Ko
. ﬁﬂ% finally ?ﬁ]‘*‘@ﬁ break. continue EZ return %iﬁ/ﬁL ﬁﬁﬁm%%ﬁﬁ%ﬁ%lﬁo

o WIHRPAT try 1IEAIHTHIAF| break,. continue B return i&H], W] finally T/AJ¥EINST break,
continue Bf return A7 HIIAT

o MR finally TAIPEE return A, WEREIERH finally THIKEA return AR 1]
fE, MARKHA try AR return EAAYIREME.

fian:

>>> def bool_return() :

try:

return True
finally:

return False

>>> bool_return ()
False

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

print ("executing finally clause")

>>> divide (2, 1)

result is 2.0

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

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

executing finally clause

Traceback (most recent call last):

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

divide("2", "1")

AAAAAAAAAA

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

N

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

W EFTR, ALAEIL TR IIT £inally T4, except TAIRNALBIIASFAFHAH R &) TypeError,
WMEATE £inally THRAT B HLA .

TESEPR HIREFF . finally AN TREBOMBRIR (BIOSCAsiE Mg k) EEai, TieREmM
IR

8.8 TiiiE W HIFEIRIE

FLERS G E SCT AN BRM RN BT ARG B . TCIR AR R BAR BT, WS PATH
Bt RTINSO, S

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

XA FEAE T, PATHRME G, e —BORH 2 BRI A THT IR . FEfR A X
R, AT K B S AR ol i vl BE &t ). with 15 SRR DA KB . I A4 3 P A e S
S

with open("myfile.txt") as f:
for line in f:

print (line, end="")

ERRATE G, BV AR A BRAT I B R 0, #RSx PSP f o RIS —AF, SCRFFIUE SO BB XS
BT PR X — A

8.9 S| AFINE SN FHXNEE
(AT, A USSR LA B R 50, BB RAE T A 2 LM 97 S i
ELAT FABAO P, 7 SR AR AT 2 R T A R

PIE Except tonGroup 161 T—ARRSMINGIIFR, SREEIIMAT AT & . A GHE A5
B, BRONE W MBS PER 2K
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>>> def f():
excs = [OSError('error 1'), SystemError('error 2')]
raise ExceptionGroup ('there were problems', excs)

>>> f()
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 1, in <module>
\ £0)
| AN
| File "<stdin>", line 3, in f
| raise ExceptionGroup ('there were problems', excs)
| ExceptionGroup: there were problems (2 sub-exceptions)
4
OSError: error 1

| SystemError: error 2
£()
except Exception as e:

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

caught <class 'ExceptionGroup'>: e

>>>

I except* i except , FATATDAH BRI HAL IR P AF S HEAN AU s . 2 R iy il 1
BIRT—MRENFHA, B except* THIFEMA PRI THMERW R, ik Fra HAL 75 1%
R A7), H AT %

>>> def f():
raise ExceptionGroup (

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

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

There were OSErrors
There were SystemErrors
+ Exception Group Traceback (most recent call last):

| File "<stdin>", line 2, in <module>
£()
File "<stdin>", line 2, in f

raise ExceptionGroup (
...<12 lines>...

(T
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(#2 E50)
| ExceptionGroup: groupl (1 sub-exception)
ot — 1 ————
| ExceptionGroup: group2 (1 sub-exception)
o 1 ———
| RecursionError: 4
b
>>>
J
B, mEE-DREAPHRELARSS], AR, KRN eI, X2 R i 2 r L

,ﬁﬁﬁﬁﬁﬁﬁﬁ%%ﬁ,ﬁﬁﬁWT:

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

>>> if excs:

raise ExceptionGroup ("Test Failures", excs)

8.10 HABRAtERER/R

B R PR AT KT, Etﬁﬁ%ﬂ%%ﬁtﬁﬁi HRIE S TEALEOT, fERRRElk
JEIMER AR N TP, FHA 1 add_note (note) FiEIEZ TR, HHFHIR
INEN W RS 2. PR IERY [l I 5 ﬁZFfm E AR AN I T 52 B 64 BT 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>
raise TypeError ('bad type')
TypeError: bad type
Add some information

Add some more information

>>>

Blan, ISRy, FRATA R A EHRES I BTN SRR AETR SR, Ay EA
SR — I, Téthiiﬁ\%%l A AR AL .

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

>>> excs = []
>>> for i in range(3):
try:
£0)
except Exception as e:
e.add_note (f'Happened in Iteration {i+1}")
excs.append (e)

>>> raise ExceptionGroup ('We have some problems', excs)
+ Exception Group Traceback (most recent call last):

Ay
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\
[
\
-

>>>

File "<stdin>", line 1, in <module>
raise ExceptionGroup ('We have some problems', excs)

ExceptionGroup: We have some problems (3 sub-exceptions)

Traceback (most recent call last):
File "<stdin>", line 3, in <module>
£()
File "<stdin>", line 2, in f
raise OSError ('operation failed')
OSError: operation failed
Happened in Iteration 1

Traceback (most recent call last):
File "<stdin>", line 3, in <module>
£()
File "<stdin>", line 2, in f
raise OSError ('operation failed')
OSError: operation failed
Happened in Iteration 2

Traceback (most recent call last):
File "<stdin>", line 3, in <module>
it ()
File "<stdin>", line 2, in f
raise OSError ('operation failed')
OSError: operation failed
Happened in Iteration 3

(% L 50)
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R T BRI REG EAE— B TIE . BUEDH RIS QI TR R KR, I e BRI
Kol LB RARELAER A SO E Y, I RA RS A SPRSHTrE (BRI ISR E L) .

FIHAZRFETE S A L, Python B3 KU T AR A AHIEAAITE 3o Python fY2RA4 k2R T C++ I Modula-
3RS AR, T HSCRF T X R 4FE (OOP) MFTATRERFE: RAYYRILE] S 2 A H . JRAE
WRREE SRR TIIA . EMIARETR N B2 P R4 Tk . PR T S AL B RCR MR A A Rt . A0
Be—Ff, et Python B FEizfrm I, BIEREAT AEEL.

AR CH+ RTEARAEIANTG, M (R 01) @R public (FISMAFOLIL T SCRAA L), B
A RR R N virtual . 5 Modula-3 H—#, A T A REITIEF G AN RIE R EEA: T7
EHREHERE R, - BXRE - DSHEAEANR, ZSBh AR RS, 575 Smalltalk H
—Ff, Python ZEBREM R, XN FAME AL LA T L SH;. 55 C++ il Modula-3 A [A], Python [ A4
ERBMADAUNMERZ, BEH YR, sk, 5 Cr —8, AARRIEEMNEZRN (BARSHEM. T
PREE) AT LA IR SE R T S

M Tk Z KT 2RI AR, AZHE/R S Smalltalk Fl C++ BYRTE . AEIL 21 Modula-3 fA
i, Modula-3 FHI )X G215 SCH C+ B4 Python, {HASTTWT Sk A F A EEE R D

9.1 ZIMMHR

X2 R EMS, ZAHFF (RRZ2ZMERINZA2F8) ATASEE R [l —XI 5. XA HMIE
HHE R A 4 o Python K22l AR 5 BRI IS, ACPRECT . FATES . DA AR AN IR EAK
B, AIDARAE S (HZ, T AR (s, Fit, DAMCRZHCHANIEAL) Y Python L)
X, MATTRER TR SRR . AL, BN TiERE P2 an, PR s fE R e T Tt R 45
Bro g, BRI, PEVSEBUA s — e WERREBUES TSRS xT g,
FH AT DA B3 sk ——TC 5148 Pascal ARKE AR A AL S 15 2

9.2 Python {EFiB 04 & %3]

TEN R, FIIEBAR Python FOE SN . S5 SO 64 25 VAT —SETSADIIRTS, T ARAE A
4 ZE R TARBUBIAT AT S0 BAR . I EL, BDGEAT#52% Python R2 b1, BE T AIAHLARAT I
ROk, TR T 2 X

namespace (fir# 725 M0)) JEMAFREIN RIS . BUE, K2 K4 25 A Python P Hse s, (HER
B K BIEREILAL, FAT— oA S X T 1, 1 ELRER AR T R S A X Ay 2. v 25 Al )
TH: WEATRES (B4 avs O KBARNEFFEINARE); —MERERATR: —A R 808
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FR RS MR EER G IR aA S EA— P, XTaa SRl NEREAHR AR, A
AP TR Z A EREAT K F S I, WA A BERET ] PASE L maxinize BREL, HAS MR
Vo U B B RS A 2T A R R4 T TR P AR A

SSZJERATRE JBYE. BN, 2GRz real 1, real @XIR z WYJEME. JUARRUL, XHEIH R LRI
%“EHXE)% ]ﬁ%lﬁﬁ %%jj_(it modname . funcname ':F‘ modname E*%ﬁ%}(j‘% funcname %*ﬁﬁ%ﬂ‘]}%‘lﬁo *ﬁﬁ%
JER MRS i S 42 J) 24 FR 2 TRIAEAE EL R B AT LS ] g i 2 25 1) !

JEYETT AR RS T H 1. fEE—ME0L T, TR @ TIRE. BHUEY R TS5 /RS
A modname.the_answer = 42, &ﬂ%{ﬁﬂﬂ del Lﬁfﬂﬂﬁj%ﬂgﬁ‘ﬁo Tﬁﬂﬁu, del modname.the_answer
‘%‘/‘}\%ﬂ\j modname Xﬂ’%’*‘%%%%‘l’i the_answer,

i SR TEA N 2008, HATA AR A a8 N E A FRR) fird 23827 Python RS H 3l
QIR , RSP BB 42 Ry fir 44 23 AR SEUSL I SRRl e, BLERAY 4 25 Bt  Ff
LR REAR I . MBIASCPF SR AU, ol AR TOUZ IR AT TR A2 __main_ BRI
Mo, BIA HOME R 2sE. NEAFREE EEAERBE, Bl builtins .

BRI 14 Jey P8 i 44 25 1) T R KSR JH IR s B, A o IR o] sl 1 A o AN AL R S I, i
Eowﬁi:%“mt”%ﬁpfﬁﬁEMMRAEHﬁ%)%% U A A R SR
75 []

— A4 S A 15 A 30 Python (RS Hr i — B SCAR I, XA RIS ] LR i fn a2 ) o m] L 4%
VIH” BRESE , RSCRRISA I A ARFERCAERRE S T, B A FRITE ], 2t a4 25 e Y o
TERIR B RS DS HlE R, (HPBSMA . PATIIERETN 2], HSA 3 54 4> “hirdd 25 0m) B
HEYTH” B AT

o AR, &R, HE TR

o ABLESNZ PR BPE R, B “AERER. AER)R” SRR, MR N RIASE O G
JZRSMER

o PIRCE TRAERER, AE BRI & /A R
o BONZE (BGEER) MR, & ANE A PRI b 25 1)

MR ZFR AR, WA 5] AR AR B ) 80 )2 /EREY , B Sy 4
JRA TR . B 0 e A fe EAE A NR B8 B, T DA nonlocal iA); AR A
nonlocal FEHH, X ELAREHE A R (249X 5 AR AR B R0 e Y ZAVE IR B 8 — Fray JeiAs &, T
15[ 44 1 SR AR S AR ARAR )

EH, YRR (T scAR) 51 AT RN R AR e B2 Ah, R IS S 4
SR ek — S5y i 44 23 T8) - ABLERAY a4 251 S SCFE SRyl 24 2 ) PN PR o — A i 44 25 )

SV R, AR B T SCAS I E A - AR A S S R ) 4 R I i B i 44 23 1), TRk
PRENA 23075 A2 5N AR o 73— 5T, SEPR i PRl R A T S8 5E i - {Hi2, Python
Eg%%;%%ﬁ%ﬁﬁﬂ%ﬁ”MﬁﬁE% RN T RO B A PR | (JRARAL B R
e T

Python 5 —MRFERILE . WERAAELELERLY) global B nonlocal 4], WUXTé%%?Eﬁ%Kﬁg et AN
EVERE. REASEZ G, R Hamgesxig. Mgt dumt: #HA) del x AkfﬁjBVFFHﬁﬁg[fﬁ
()i 24 25 ] PR RN = 90 E Eﬁ¥§§l/\%ﬁéﬁf?ﬂﬁi«f?%ﬁzsfffﬁf%j%fﬁfﬁﬁi JHE import {EAYFIR
BOE SCATE R E 3 b 95 e A ak pR £ 24 B

global IFH TR E LB RIEMNEE, HVAESREMNE IR E;: nonlocal IEHHIIFF
FEASRAESNENE AT, HNAESNZ VR Sk b Epr g

9.2.1 {EREF0& &= @R
FERR T A5 | AR AR A 87200, AR global Al nonlocal 348 R4RSE MY I

VAFAE— MBS IO S — AR IR IE A et ERDH TSI RG2S AR __dict R—
PEMEAARER/ATR. B, SRS GA SIS, 2 AR TS0 E RS 2 R I
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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 BIACRD A 2 -

After local assignment: test spam

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

VE, BIRE (XREGIRE) AEE scope_test 3f spam 145 5E « nonlocal IRHS TR scope_test %}
spam WIHE5E , 1M global MRH S AR ZH IS E -

MH., global MERHIEA spam BILEE
9.3 ¥R
KEINT —HpnEsE, =Mt S8 — s L.

9.3.1 ENIFE
] 285 SO T

class ClassName:
<M -1>

<iE A -N>

SERBUE X (det THA) —FE, 2858 LASEIIT A REAE R U SOBAE £ TR 73 3¢ B ol el B0 st
il

TESCE A, 2 SN TR A A B EOE 3, (An] DU HAR ISR X WA R HRE. JEHR
PREUE X RAFIRIN SR, X2 I R 25 T HR Y — [IRE, Rl P AR

Mk ASRE S, RRRIE—SFT i 23], FRIE AR R R I - P, A 0 JR A B A (D
FEAERXASHr a4 282 e FERIIY, BREUE S0 B HLAR BT R B4 A -

B (GERAL) IEH BT S, RRRIEE—A ad 2. XA ER—AHI G E IR 2 iy 44 =S [A] 1Y
R BAPRHAE T T p T KIS G ZEE . R FEUEAISE SCZ R Z0) 1R
WAL, F AL B 52858 SCR T I IR A RTS8 52 FERX AR BlHl className).
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9.3.2 Class X
ESUESESTITLE L (eI R PR i

Btk 7| A S Python Hh BT JE S | BTG AU BRHETEVE: ob] . name. AR JEMES PRI R AL A E I
FAET a4 SR P ITE £k, I, WRIGE SO R

class MyClass:
i — N SR e e
i = 12345

def f(self):
return 'hello world'

B2 MyClass.i fll MyClass. £ @AM EIEG I, R4 5 E— A BEEF— PN R o 4. KEtkd
FIDABEIRAE, PRI mT DAGE S R R e MyClass . i MfH. _ doc_ @& ARMENE, KRl pr @k
H@jtfﬁﬁz?$ﬁg:"A simple example class",

Hry S R R . AT RAE SRR A 2R M1 S R — A8 L B AN SR sR B 2B
(MR kg 2) -

[x = MyClass () }

BIEIRAHT L) I R ST ICES R AL B
LB (T WG LA NEXNR . 2 IR BTN GBI R E IR IR S 2
Wi B ARTRE S LA init O WRRIRDTE, SBOXH:

def _ init_ (self):
self.data = []

B—ARELT _init_ O TVEMF, LIS BRI __init 0. BITEX
AP, A PAEE AR TR E AR A B L Bl

[x = MyClass () }

WK, init_ () FYERE —SSEH T EBE S R IE T FEXRER, SRS S s BT
SSRGS init_ (). B0,

>>> class Complex:

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

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

9.3.3 SEfINR

BUAETATRE N L BUIRT QAT AT SLBIR G REBE e AR RIS . A PR RS I AR 2L
BN

B B XTI Smalltalk HY “SEBIAZ R, DAK C++ Wiy “Bdlii ot ”. EdRmEIEATEEY igR
TSR, AR R E R A 2ERYE, IR x 2 LT BN yclass M5B, MPATFA
FSFFTENEE 16, HATREAEMTBERMER:

x.counter = 1

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

print (x.counter)

del x.counter
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RSB EES RN ik HER “NET” MR EEL.

SO R A ROTEL PR T H TR 2. MlE L, — DR Ta 2 mEBO R JE R 2 8 LT H
LRIV HAER AT R B, <. £ RARAITETIN, B2 MyClass. £ @ —DeR%, x4
Z:Z%ﬁ\{iy ﬂ\] MyClass.i ﬁ%@i&o fﬁ% x.f 5 MyClass. f %Z:%ﬁlil% - EZEE#/I\ 7\1‘5%5(4'?, Z:
e RN R

9.3.4 FEHR
W, JTIRAESE SR LRI
[X.f() }

& MyClass /RBH, XFFREIFAFH 'hello world's {Hig, FAFFARHSLEITIA: x. £ Z2—AT5
MR, B DARERAFEA VUG IR - B0

xf = x.f
while True:

print (x£())

FFFFEEATH hello world, HEILEH

B IR s R KA A7 ARATREC 2 BV £ O MsRBUE UhE 7138, (H Bl
P x. £0 WA S ZNSEE TH 23T 4 DHRESH R EHEAR AT SR 1§
SRR R Python 15 7€ 25| K - BMESEL R ERA PR

Fbr b, ARATREC SEE] TESR: TIARRIRZ A T BN R AN R B S5 — SRR 1E
FATH B, P . £ O HSHHYT uyclass. £ (x) o BZ, TAM—DEA n DSEE LG
TRAHZ SRR, XS NITIEREOIN R, BRI MBS .

BMEZ, FERslElr X . 4L B G I, FHERRLOIBRIZE. WIRA
RS — BT BB SRR, 8 i) S B R A bR O S0 5 | R BT 6o — D TR &
AN DSRINFI N ZITIER GRS, T LB RASEIN R E— N SEGIR, A
AHTS O AR B BRSO 52

9.3.5 XfBHIEE
— MR, SEOIAE RN TR S BIRME— R, TSR AR R T IR B L S S A SR R A

class Dog:

kind = 'canine' # KT BEYWA LB =

def _ init_ (self, name):
self.name = name # LB EEHENEB A

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

>>> d.kind # WHT A B Dog LPlPrit =
'canine'

>>> e.kind # WP A B Dog LTI E
'canine'

>>> d.name # ok d BrikA

'Fido'

>>> e.name # N e BTikA

'Buddy'

W 8 AR Fexd 2 e, LR AT RETERY Romutable %t G B AN 2 A1 LR I T B0 N A5t
MEER . BIANDA T AR ) tricks 5 FA RPN ERAS R, ROABTrA I Dog SLBIRE R It 52—~ Bl Y
F %
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class Dog:
tricks = [] + KT FWERAE

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

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

>>>

Dog ('Fido")

Dog ('Buddy')

.add_trick('roll over')

>>> e.add_trick('play dead')

>>> d.tricks # AE TUH M AL AT A M Dog LB BT A S
['roll over', 'play dead']

>>>
>>>

® Q 0 Q
Il

‘M

IR RSB % S92 B

class Dog:

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

self.tricks = [] # AN Dog LAIFE—NEFX

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 3p3EiBA
SRR TP A4 B I A SN, P 2 L 52

>>> 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

Kl R IE T AR I A B — DX G 2 (% o) FRg . #uiiil, SR T e Baimhy
Hfnde B, Scps b, e Python HSCAT (L A% U fESE i RABUECH: — R s R T2 my . (IMTES —Jrif,
I C 5 451 Python SEELIN T PASE 4= FURtSE BRANTY , IR BENHE RIS R AT 5 BErprtnl DAl
C %5 Python §"JEAK . )

B i 24 PR RS R - i T BB P R 1 4 O SRR ek 5 YR B A 4 ]
Ak HERE ) AT LA — D SE B QUSR] E C AR R 2 ik p T, R
WEGL A BRI IS - FRRTREE, R LA 43 297 AT AR RVF 2 & AT IR RRGE -
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T ENES REE R (B! HRA TR, AP ks BT T Em T it s 243
Y — DI EACRS S, ASAALEIRIE R A S S Bl AE sl .

TERE D SEEEW AN selt. FWALH R —DAE: self X—HFRAE Python HAEREA R
IR o AR, NI E 2 S URI A RS X HA Python 27 Gk il = nl ek, M HAR AT A
B KRBT S T RE O T IXFER 20 7E

AT — AR 2 BRI R BRI A 123 ) S B 7 ST — DRI VR . BREIOE U SCASFF SR AL 5 T 2808
XZW: R EREB RIREL — DR ER A B A2 /T A . Bl

# 7E R 2 E U B

def f1l(self, x, y):

return min (x, x+y)

class C:
f = f1

def g(self):
return 'hello world'

h =g

BAE £, g Al n R C RAER I R BN R IR TE, BILENTER ¢ LBIRNIE — Kb n 5 g sEe% . H
TR FPEOIA I I S R e A B 5 R R R

JrE AT VA B sel £ S50 T3 A Ja PR HoAh Oy ik

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)

7 3R] LA 355 2 pR RO [ 4 07 35 | SR A4 e 507 YR SR IBRAY 4RV Y el e £ 75207 vk 7 3L
AR, (SR A BN E SRR ) RAE— A AR A G 1 B A7 3 T 71 4 Je A1 D 3
RS, ARt E A 2 R B S5 00T, AR SRR Y R BORASEER aT DA
YOTIEBTEN, 5 e R R B e — . Gl %, WS km A Bt e Rt
S, WA AT RIS R, AT L T IR S R 2

BAEERR R, FILEA £ (B £2), FFAEHN object.__class__.

9.5 4ki&
MR, WRAZHRAR, IEFRRERCMERICO “387. IRAZEE SATRIR AT BR:

class DerivedClassName (BaseClassName) :
<M -1>

<iE A -N>

# 5 BaseClassName WhZE LT AT AL FHIR A 19 28 04 7 SCRAE IS0 TR div 44 25 ) o VR 3264
PREGEAC, AR E AL A BN, YEIGE S — By, St i AL:

[class DerivedClassName (modname .BaseClassName) : }
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URAE 58 AT IR 5 B 2R . M3 X R, BRa e . AR ECR BT R AT 8 s | -
WERIERI B R, WRAGFAE R P TE4R . ARESIEAR S iR A B ARSIk
WIIRGE st URE: IVASER

Jﬁﬁz?’éﬂg;@”{/Qﬁ’ffﬁﬁ%ﬁ*Zﬂ‘ DerivedClassName () %ﬁ']i%ﬁ%@ﬂ‘]*’l\%ﬁi%o ﬁ‘%%[ﬂﬁ%‘?ﬁ%
TR RN AR, WA R YOREE B N AR, AR AE T RO S
TG AR
IRAERATRE S TG AR L. BRI ELE T R X R A A A R R AR, Br AR ¥

SRR R ] — 3 28 v SR o — D7 e, AT BB S B R R B R IR A 28 rpE U iR . (X
Coe BEFFFAIBR: Python thFFAT 030 AR viccual Jyik.)
TEURAE i H 5 56 B b n] BRAEUZE S 1T =l 7 B 4[] 44 i 326 vk . A7 — oy =X T DATRT B
PR R B8] BaseClassName.methodname (self, arguments) ., A BHXXT% il t2
HIW . (Y RS v 4 S 3 PA BaseclassName 144 BRI IA] IS} w4 2. )
Python G P~ P B eRE AT 85 FH T AR AL -

o f#i[f] isinstance () FHGAE —LHIHZEAL: isinstance (obj, int) {U&HF obj._ _class__ N
int B{ENIRAE B int BURIH True,

. ﬁﬁﬁ issubclass () ﬂéﬁﬁ%ﬂ@éﬁﬂﬂé% issubclass (bool, int) j\j True, ﬂ\j bool 7?5 int
E‘J?%a 1@%, issubclass (float, int) %7 False, %j float Z:zEé int E‘J?%@o

9.5.1 ZEHK
Python th 37 ff—FhZ BAkK . A ZAELIAYAE SUERIIT Brs:

class DerivedClassName (Basel, Base2, Base3):
<i%ilp771>

<& A -N>

X2 RH BRI, e OL R, R DA R MR TR R PR B R R A5G . e 3
AR, HERREIFAEE BN ASTER NP REPIR. FIE, WRFEAJEMAE DerivedClassName
FHRAE], BATE Basel TIRE, A5 (HIIHL) TE Basel MR, WRAISE MIAT], B
L Base2 IR, MKILIHE.

FLCH O XA TS e — 285 I vk Iy 2 ZhAS U PASCREXT super () BRI o X Ah 0y XA L8
HofthZe AR BTE T PO IR 2 AR, BRI 5 T 1Y super TR 8K .

SSTEENF 2A LB, BTG 2 BARPFLES 2Rl — N EOEL 228 X8 (I 2= —1
RN 2 SRR AR R Z T UTIE ) o BUAN, BT RS R AR B object, IR BARKIY
ORI T — 2 A BRI BRAZ ] AE ] object S THEREIEA ST —K AL, SRIAS M —Fh
ok AR R WP & iAl , R RIRE N B AMNE, RIS EZEE—K, IF HARR
FRRPE (BI— AT AR RAL A S AL LT ) o BT H 2, 3K BRI AT AT 2 gk
R RE HL AT IR MO AT BE . 2 T #2407y, 7521 python_2.3_mro.

9.6 LALE

IRARALFRM ISR AL SEBIASRAE Python I AFAE. {Hig, KZ%L Python fURHEEE
PERXRE—AE AN RIZKMA PR (BII _spam) MAxBE41ERE APTIGIEAA D LI ERREL
DR BRI ) o X AR — D SEBANY, ATREA L R B AR AL o

I AR T IAA A A R 57 (Bl S 24 FR-5 7R P E LA RAI 2 ), TRIAFAEXT L b
HURIRA BRSCEE, PR B85 o ARMTECN __span WITRRAT (R PIAEIE T RIZ, 22—
JEETRIZ) WAl _classname__spam, HH classname 9 T HIZ T RIZH) Y HI2E4
PRo XMECGAZIEV R ANEAACE, N2 TR E LN 2 AT .
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&SI
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 # JE1h update() F i AAH B A
class MappingSubclass (Mapping) :

def update(self, keys, values):
# 77 update () i&ﬁé?iﬁn??ﬂé
# EREBHA __init_ ()
for item in zip (keys, values):
self.items_list.append(item)

T A9 7R 5 B ff £ MappingSubclass 5] A T —A4> __update A3 A G L R & 1A,
A E £ 1E Mapping 2 H P B~ _Mapping__update fii ¥£ MappingSubclass 2 H1 g B i
_MappingSubclass__update,

R, WSS EEE R TR R AN S s R BRSSO L AR AT RS AT RERY . X
PR O R RS WAH, FandeEias T+ .

THHEALIELE exec () B eval () FIRCIEA SR S 2 IAE 4 A2 XM T global IBAJAIRL
W, R BEIX RO AN BR T [A) B 220t F AT i g it AR . R BR 038 F T getattr (), setattr () Fl
delattr (), PAMXIT __dict_ MEIETIH.

9.7 Z:ImikxBA

A A JEAT Pascal "record” 5 C struct” FEEIEALRARA HIY, R LL30 24 PRI B 0T 07 E — 7k .
FIX— H AR AT 2 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

— B R R il R A 2 2R Python ARSI AT DAGE G e A —MBEAL T 1% 80 I B O vk i 264
R BN, WERARA — BT S SR AR A S i) B KL, AR T DASE L — D read (0 FlI
readline () J7IAPAEA T HLER ZEnh DORBUBARIZE , AR HAR IS HIL A

LB ER GBHA R m.__self A n () HIEMSEBING, T n. _func_ 2% BT
JZHY BREOH R -
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9.8 iEH2%
S H B AL, ETREC A BRI B BT ST DA £or iftD:

for element in [1, 2, 3]:
print (element)

for element in (1, 2, 3):
print (element)

for key in {'one':1, 'two':2}:
print (key)

for char in "123":
print (char)

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

AT IR KU RN . (79 SO (8. AR A (0 ) A 3k I (i 5% Python B — 3 — R . RS
for IBMSTERTM R LM iter O o ZHRBGREI LT _next_ () FIEMERINTSE,
B RAGR P RICE . MITEHRE, _next_ () ¥5| K stopIteration SEHE ML 1L for fF
FRo YRATPAEH next () WEBECEIER _ next_ () F¥E: XMOIT-ER TEMZEETR:

>>> s = 'abc'
>>> it = iter(s)
>>> it

<str_iterator object at 0x10c90e650>

>>> next (it)

050

>>> next (it)

"t

>>> next (it)

1@

>>> next (it)

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

next (it)

StopIteration

J

TR T ERER O EIALEG, S0 DU AR RBSINE R TN T . & _iter () H¥EMH
FaRE—NTAE _next_ () FYERXS. WHRELEE LT _next_ (), P4 _iter () AJPATRI A

ﬂZE]selﬂ

class Reverse:
st — AR AT R T A R
def = init_ (self, data):
self.data = data
self.index = len (data)

def _ _iter_ (self):
return self

def _ next_ (self):
if self.index == 0:
raise Stoplteration
self.index = self.index - 1
return self.data[self.index]

>>> rev = Reverse('spam')
>>> iter (rev)
<__main__ .Reverse object at 0x00AI1DB50>
>>> for char in rev:
print (char)
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(B L)

w T o B

9.9 HpizE

A2 DT REE A R TR BN SRR TRERN RS, HA e 20R R
IS yield 4] SFRAEA RS EIH next () B, BAM EREFFALEWE AT (BLicdE
EVRARAT TR R IR BT R - *4‘53@@35%@5]%@]i%élibﬁ%ﬁﬂ’jﬂ‘fﬂﬁlﬂ:

N
def reverse (data) :

for index in range(len(data)-1, -1, -1):
yield data[index]

>>> for char in reverse('golf'):
print (char)

Q O K rho o

A DA Az Bt R 52 J AT AT S Iﬂ’riﬂ%ﬁiﬂiEﬁ#ﬁ%?ﬁiﬁéﬁﬁ?%%%ﬁ%ﬁé%ﬁio HAE AR 1 5 ¥k
BN, PEVESASGE __iter O Ml _next__ () Jrik.

T3 A KRR AR T SR R AR E’%ﬂﬁwﬂkuzﬁta\ﬂﬂﬂzmEzﬁ]ﬁ'ﬁ XA R B LU sel£.
index fll self.data XFPSLHIAR =1 20 7 90 'S H S R i .

P?TAEdJﬁJ@ﬁ&%D%TﬁF?%ﬁ, AL, ENE S ABIGIK stopTteration. XEAFE
ZiEE i, MERRIEAIUARRE ST TR A S

9.10 A pEFTiER

HELUT] B 2L A AT DA R T A 2R s RS, B VRS e T, (BANE A RS S AR 465 -
RXARFIR AT T2 AR S R ON 2 R BT G B L o 2 hiaie 2k 2R e 58 B P 2 1l S X 0
HEAN R, A AR 51 e S B 148 A7

ENGE
N R
>>> sum(i*i for i in range (10)) # F g7 Au
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 for word in line.split())

>>> valedictorian = max ((student.gpa, student.name) for student in graduates)

>>> data = 'golf'
>>> list (data[i] for i in range(len(data)-1, -1, -1))
[lf’, ll', 'O', lgl]
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FRAEEERITT

10.1 R{ERGEO
os IR T V94 SHAE RAAC LG A

>>> import os

>>> os.getcwd () # RE YA TIEHE

'C:\\Python313"

>>> os.chdir ('/server/accesslogs') # AT YR T/EE %

>>> os.system('mkdir today"') # TR % shell Wit 4T mkdir 4
0

—EEMH import os [MiAJE from os import * o IEKFHEGNEIY open () BREIHK os.open () KEF
Hetit, PEAEATR T R AR -

WER dir O Al help () BRECTAMERE AR TH, ATABRBEL, 4 os:

>>> import os

>>> dir (os)

<iE [E | ME SR B BT R R AL K B B k>
>>> help (os)

<BEREEIXBFREAENFERANE>

XHF HHE SO H SR BT S5, shutil BB 135 TG B s PR32 10

>>> import shutil

>>> shutil.copyfile('data.db', 'archive.db')
'archive.db'

>>> shutil.move ('/build/executables', 'installdir'")
'installdir'

10.2 XHFEECFF
oo BEHE T —E F b BB R 2R RIS PR F R )

>>> import glob
>>> glob.glob ('*.py")
['primes.py', 'random.py', 'quote.py']
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10.3 HL1TEHR
R LA E AT TS, IS HOIIRIERI I svs BRI argy IR . 201k
Bt LR N deno . py JIF:

# ﬁiﬂ# demo.py
import sys

print (sys.argv)

PAF BAEGMAFTHaST python demo.py one two three HjHH4EH:

[['demo.py', 'one', 'two', 'three'] }

argparse FEHURALT — MBS IRAUHLHIRAL B A 24T 280 DAR AR s A Sefe4, T
priz e S VAN EE €

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)

4

WAFE T python top.py —-lines=5 alpha.txt beta.txt FEMATIEFTHT, ZHA S args. lines
ﬁ%ﬁ@Ei?F%?args.filenamest%jb ["alpha.txt', 'beta.txt'],

104 $EiRMHEERMEFLL

sys BEHUR FLA stdin | stdout Fl stderr (@ fa# T & S AR S AER A T, BIEAE stdout B
HE MG AER e

>>> sys.stderr.write('Warning, log file not found starting a new one\n')

Warning, log file not found starting a new one

S0 A R LT R BT svs . exit () .

10.5 FHFEREATE

re BRI R P TAF R AL R AUE WA TR o XTI ICRCRI#ERAE, RSk, ity
fp R 5

>>> import re

>>> re.findall (r'\bfla-z]*', 'which foot or hand fell fastest')
['foot', 'fell', 'fastest']

>>> re.sub(r' (\b[a-z]+) \1', r'\1', 'cat in the the hat')

'cat in the hat'

2 U R B D RE I, AT R O R B EATE AR 5 B AN i

>>> 'tea for too'.replace('too', 'two')

'tea for two'
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10.6 #=
math BRI TR AR T2 C P -

>>> import math

>>> math.cos (math.pi / 4)
0.70710678118654757

>>> math.log (1024, 2)
10.0

random BB T HEATREHLIERE ) T A

>>> import random

>>> random.choice(['apple', 'pear', 'banana'l])

'apple'

>>> random.sample (range (100), 10) # AR BB

[30, 83, 16, 4, 8, 81, 41, 50, 18, 33]

>>> random.random () # [0.0, 1.0) X |8 Wy FEMLIF &
0.17970987693706186

>>> random.randrange (6) # M range(6) W AL BN Y 2 %
4

statistics BRI RERIRI BEAGT R (O, HOkk, J2E%)

>>> 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 Tl H <https://scipy.org> H #F£ HABAE T 40E 115

10.7 EBXMijia]

BV Hn] F 1500 B R AT AL PR B BT . A P BRI B urllib. request I A URL £
ZHIE, DA% smeplib T R EHEAE:

>>> from urllib.request import urlopen
>>> with urlopen ('http://worldtimeapi.org/api/timezone/etc/UTC.txt"') as response:
for line in response:

line = line.decode () # TR BRI NFHE
if line.startswith('datetime'):
print (line.rstrip()) # %if%}* F»&ﬁ%ffﬁkﬁf

datetime: 2022-01-01T01:36:47.689215+00:00

>>> import smtplib

>>> server = smtplib.SMTP ('localhost"')

>>> server.sendmail ('soothsayer@example.org', 'Jjcaesar@example.org',
"""To: jcaesar@example.org

. From: soothsayer@example.org

. Beware the Ides of March.

oy

>>> server.quit ()

(EHRE, B ARBITFRZAE localhost [zfTIAMIIRSS 25 )
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10.8 H HAFORT [a]

datetime BIHURAL T DA BRI 07 sUERAE HIRINITRI B9 38 . BRAR SCRF HBIRIIS RS9, (B BLmg
H e A R A BRI T RS A AT R o AR SR RTINS X A X 4R

>>> # F A fus B HE
>>> from datetime import date
>>> now = date.today ()

>>> now
datetime.date (2003, 12, 2)
>>> now.strftime ("%m-%d-%y. 1 $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.'

> # HPEXFEIHEH

>>> birthday = date (1964, 7, 31)
>>> age = now — birthday

>>> age.days

14368

10.9 ¥iEESE
LB i As e AR B2 3CRE, 036 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'
>>> zlib.crc32 (s)

226805979

10.10 HaENE
4t Python i PObF 1 I AL R Ry VAR AR 2 T RS 2488 Python JRE T — T AL H
] 35 6 L O B T 5L

Bian, LA NI RER USRI A S BT REE RG] ). tineit BUAT PAPGEIRTEIB I TR0
7 7€ I

>>> from timeit import Timer

>>> Timer ('t=a; a=b; b=t', 'a=1l; b=2").timeit ()
0.57535828626024577
>>> Timer('a,b = b,a', 'a=1l; b=2") .timeit ()

0.54962537085770791

5 timeit PPSAIRIEEGONMISL , profile Fl pstats BEHERML T THER KA AR B R 5 i [A] 5 S
AT A

10.11 RE#EH

I 5 o A1) — 5 SRR AT B AR P O R A e B B I, HAETT A AR 2 s A i 2L
doctest BIHURHL T — DT H , M T BT B UEAR 7 SO A7 R Fim ARSI ) e gl 4 it
BRI B 4 R 5 U1 R I B SOR A5 o — R T B ol o 1) ) P B s Bl ok el b Sy, I HLE e
doctest R PR AR PRERT SR FL 52
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def average (values) :

"t E R T KRG AR T HME

>>> print (average ([20, 30, 70]))
40.0

return sum(values) / len(values)

import doctest
doctest.testmod () # B 37 I F O\ 20 R

unittest BIERAR doctest BIBIAES T, (HE SRVFAE— > BRI AY SO b 4l o 4 A A

import unittest
class TestStatisticalFunctions (unittest.TestCase) :

def test_average (self):
self.assertEqual (average ([20, 30, 70]), 40.0)
self.assertEqual (round(average([1, 5, 71), 1), 4.3)
with self.assertRaises (ZeroDivisionError) :
average ([])
with self.assertRaises (TypeError) :
average (20, 30, 70)

unittest.main() # M2 4TH F B 2 $AT B A 0 R

10.12 B8

Python A7 “HilfAiit” MBS, lad HALR SR ANER KT RE T VAR P U 210X — . A

e xmlrpc.client l xmlrpc.server BB H 1550 PUCAE L REE 28 B T /e —alk . RV AR TR
AR, B P TR T AL P XML,

o email LE—NHTEHE FUARE, 3G MIME fUALRF & REC 2822 FIFEM IR SCR . 5
smtplib Fl poplib A (BE15EER FMIE AR RGN E), B iif it THAE, A
TR T B EE T (BURERRE) DA S S 30 B 3 000 G i A Sk Pvasd

o Json AT AT B A AR UHR UL T 3R K SCRE - o sv B SR DAE 5 PR (A X B e 32
SRS ASCRE, S5 R s A SO R T BT S FF . XML bR xml . etree . ElementTree
, xml.dom I xml.sax fSCHF. X EEBIHAIGRAR AL R AR &6 T Python i FIARF FIHAR T H 2
() () B Az 4

o sqlite3 @ SQLite i FERY (A A%, &ML T — 0T AR AT REARPRHERY SQL 5 BB A7
IBUESTA Y€/ LN

. ﬁﬁ’f{ﬂﬂi@%*ﬁﬁ%}'{f#, @,Ijﬁ gettext , locale, W\& codecs @,o
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cHAPTER 11

PRAERER T —F ZERSy

S ARG T M AR I S S SR SRR . K LEREAR D AR /N A

11.1 #zC{LHit
reprLib HIHRME T —E AR repr (0 BEC, T 400 R KSR P2 A 2 BT 4

>>> import reprlib
>>> reprlib.repr (set ('supercalifragilisticexpialidocious"'))
mivart, e, vdr, te', TE', 'g', ...}V

pprint BESGEME 7RO IRRFT BRI, HoA A P 6 SR 7 A SO BEAS BRRE 4 LR R
Lk AR KR AT, SR AL USRI TR NGl DATE S A Hh s B 4

>>> import pprint
>>> t = [[[['black', 'cyan'], 'white', ['green', 'red'l]l, [['magenta',
'yvellow'], 'blue'lll

>>> pprint.pprint (t, width=30)
[[[['black', 'cyan'],

'white"',

['green', 'red'll],
[['magenta', 'yellow'],
'blue']ll]

textwrap SRR SCARBIE , DAY 4572 1 it 9E L

>>> import textwrap
>>> doc = """The wrap() method is Jjust like fill () except that it returns
. a list of strings instead of one big string with newlines to separate

. the wrapped lines."""

>>> print (textwrap.fill (doc, width=40))
The wrap() method is just like fill ()
except that it returns a list of strings
instead of one big string with newlines
to separate the wrapped lines.
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locale FHAbBR5 4G E HLE SCAAH K K% . locale B format o %L1 & —> grouping J& 1, W]
FLHERFRCTHE AT A 43 PR AT e 2

>>> import locale

>>> locale.setlocale(locale.LC_ALL, 'English United States.1252")
'English United States.1252'

>>> conv = locale.localeconv () # RBE T XL E e
>>> x = 1234567.8

>>> locale.format_string (" cd"

'1,234,567"

>>> locale.format_string("¢s%. 7", (conv['currency symbol'],

, X, grouping=True)

0o o conv(['frac digits'], x), grouping=True)
'$1,234,567.80"'

11.2 iR

string BURE G — B Template 38, BAEMNTRAM PR RCEE. €O TEAREERY
AT LT E S H SR .
iR R AT SR, OLATH S N B AYARY Python ARIAAF (REEE & T RE. HFRITN
W2k) M. — B AERE SR o5 AT OR T DAYE 5 T LR LS 2 1) 7 BERINEC 1T TE 7 2546 23
#lo s8 TP USRANTAT 5

>>> from string import Template

>>> t = Template('S{vi age}folk send $$10 to S$cause.')

>>> t.substitute(village='Nottingham', cause='the ditch fund'")
'Nottinghamfolk send $10 to the ditch fund.'

UARAE T LB B T SRR R PR (S OATIOME, HBA substitute () TP KeyError. XFT M
PEE R, PR BER B A T RER A SE B, U B safe_substitute O JPKHEMIAE
—UREAR S, B E R SO R R B

>>> t = Template('Return the $item to S$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 Sowner.'

Template 1 2R A] DA & L BafT. BIan, PARRREAIA M SE it EE a2 06E, RN T H2-51F
I EL IR S A T A A

>>> import time, os.path

>>> photofiles = ['img_1074.jpg', 'img_ 1076.7jpg', 'img_1077.jpg']
>>> class BatchRename (Template) :
delimiter = 'S’
>>> fmt = input ('Enter rename style (%d-date %n-segnum —format) : ")
Enter rename style (%d-date %n-seqnum %$f-format): Ashley_ %n%f
>>> t = BatchRename (fmt)
>>> date = time.strftime (' cd%bsy")

>>> for i, filename in enumerate (photofiles):
base, ext = os.path.splitext (filename)
newname = t.substitute (d=date, n=i, f=ext)
print ('{0} —-—> '' . format (filename, newname))

img_1074.jpg —-—> Ashley_0.]jpg

(T30
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(B L)
img_1076.3pg ——> Ashley_1.]jpg
img_1077.jpg —-—> Ashley_2.]jpg

ARG 75— AW A& R R e 12 -5 AR A A A1 0 BT ok o XA XML SO 4i30AR R
HITHTML [ 254 220 1 R SUBARUSCN AT RE

1.3 EHZ#FHEICRER

struct BHPEHE T pack () Ml unpack O ML, MITACBEAE KR —dE Rl A% T o] 1R
TR ziptile BURHWOLT , AMIIEERM P> ZIP SUPFH PG L5 B . Pack AR "am Al v1v 7
SR AR 7 TR SR < AREATRARE ST 5/ 5719

import struct

with open('myfile.zip', 'rb') as f:
data = f.read()

start = 0
for i in range(3): # BAE 3 AN XAk
start += 14
fields = struct.unpack ('<IIIHH', datal[start:start+16]
crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

filename = datalstart:start+filenamesize]

start += filenamesize

extra = data[start:start+extra_size]

print (filename, hex(crc32), comp_size, uncomp_size)

start += extra_size + comp_size # Bkt T — ARk

11.4 2435

LR — TR T AR OB 22 M55 BEAT B R . 22 AR W] AR o B P O B 203, 243 B
ﬁA%ﬁN,%%ﬁ%&%ﬁﬁééﬁo~¢ﬁ%%@m%§%,ﬁﬂoﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁ%%ﬁ

PAT RIS T B threading BARAMAE S GasTIESs , AW ERAP 4Ltz

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 () # EEYEELSER
print ('Main program waited until background was done.')

11.3. EHA-HHRIEDRER 87



Python Tutorial, & {ThR4 3.13.2

Z AR TG FEERR O, AR 2 AR 2 8] 75 2 R s AR R . Sk, threading 45
BRI T A EDBAEEGE, ORESARSL F. ROERAGS .

SRS THARRSROR, (HEU BT R R AN T A 20— LexE U BRI L. [, SEBRZAT S5 MM
TR A W R SRAE P BN, RE T queue BIERIIXZARML R B IHALAR
WK WHRF M Quene WMRIATLRRAFMIR, HEH Tt EHik, HWE,

11.5 BFicF
logging fEHRIEMLIIREF S HRIEM H EICF RS, EREENBI T, HEHEEg &% e

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')

XA EPA T i

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred
CRITICAL:root:Critical error —- shutting down

BRIATEOL T, informational 711 debugging iF BB, i Hh & Bk BUBRE RS BRI . HoAt i Hh e T A0 55
SEE R B THRE, B, BT ECHTTP e dsdt. Bt ad igds vl DRI S UE e P A [ o i e

777 DEBUG, INFO, WARNING, ERROR, A/l CRITICAL,

G ARG VAE I Python Bt e, AT AN FBCELSCAFINER, PAGE & S H LSRN To i S b A
JPo

11.6 555|H

Python 2 [ Bb AT NAFAF B (W RZ B GEAT 5| T ROT i  garbage collection KiFEREATI) o 24
HARERI e — A5 B IR Jm AN A S REBCH T 5 T AT

W7 3 OR R 2 FOR R U AE T, AR R b AN R RS A R G i (IR ER B AT ] SRR,
BREE TR0 A2 HaK AKIE] o weakref BIHUERALA TH W DURLAOIES | I R IR B 42
X RAPEFREN;, B EHS N EEE IR PR, NS5 R A Al 2 A
POROIFESIREL ONIDPOE SiRFE e

>>> import weakref, gc
>>> class A:
def _ init__ (self, wvalue):
self.value = value
def _ repr_ (self):
return str(self.value)

>>> a = A(10) # WZE— A5 A

>>> d = weakref.WeakValueDictionary ()

>>> d['primary'] = a # AElZ 35 A

>>> d['primary'] # R Z AR T AN KB
10

>>> del a # Bk — 5l A

>>> gc.collect () # or Bl 3m 47 B 3% E ik

0

>>> d['primary'] # ZESWAE TR

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

(S F50)

88 Chapter 11. IREERNT—SFE=H5




Python Tutorial, A {Tha4 3.13.2

(#2 E50)
d['primary'] # AHSMEBHR
File "C:/python313/lib/weakref.py", line 46, in _ getitem_
o = self.datalkey] ()
KeyError: 'primary'

1.7 BFREIIRNIA

V2N T RARSS I R AT DA L N ES IR IBORE - (E2, AW & BEEA AR AR A U5k
.

array BUMEHE T array W%, ERMUTAIR, (IR SO0RIELIAHE LR, R
0 7R T — A RO TR B BT A ) SR TEAL, TSR HEHL Python int
XEGBIRTR A H 16757

>>> from array import array

>>> a = array('H', [4000, 10, 700, 222221])
>>> sum(a)

26932

>>> a[l:3]

array ('H', [10, 700])

collections MEHURML T —Fh deque X, BT HNFE, HMZsmaR ORI I 438 B b in 7 rf a] £
PRI LR . PR G T SEBLBA A DSR2

>>> from collections import deque

>>> d = deque(["taskl", "task2", "task3"])
>>> d.append("task4d")

>>> print ("Handling", d.popleft())
Handling taskl

unsearched = deque ([starting_nodel])
def breadth_first_search (unsearched) :
node = unsearched.popleft ()
for m in gen_moves (node) :
if is_goal(m):
return m

unsearched. append (m)

TR AP FRELIPAI, PR AL T HAM T H, Bl bisect M BAG HFHAEG 5 £ 1 R E

>>> import bisect

>>> scores = [(100, 'perl'), (200, 'tcl'), (400, 'lua'), (500, 'python')]
>>> bisect.insort (scores, (300, 'ruby'))

>>> scores

[(100, 'perl'), (200, 'tcl'), (300, 'ruby'), (400, 'lua'), (500, 'python')]

heapg BLBFEHE T BT F AL R SKBUMERY s A B/ IMERI A H B RIRFFEM BEE . XM TRHEEE)
) f5e/ ML R AN Bz AT 58 B HE R IO B R i A7 A

>>> from heapq import heapify, heappop, heappush

>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]

>>> heapify (data) # W7 R E F R N T
>>> heappush (data, -5) # i — NI AEE

>>> [heappop (data) for i in range(3)] # HBM=IN&IWHEE

[-5, 0, 1]

11.7. ATFREIRHIA 89



Python Tutorial, & {ThR4 3.13.2

11.8 +i#HFREHE
decimal BEHEME T —Ff Decimal YAuAB T T HEHITFE RGBH . MHENER float —iEHliF LB,
BIHEHIE T

o W55 AN A ZRE B T BRI R

o VEHPRERE

o PO A T LA R A 20K

o BUEEARUNESL, 5K

o MRS T To8 U TS AR DL I AR T o

B, AR S R TS 70 S AU SR BRSSP ERIARREE R . ARES
RS T AR BT M ER SR

>>> from decimal import *

>>> round (Decimal ('0.70') * Decimal('1.05'), 2)
Decimal ('0.74")

>>> round (.70 * 1.05, 2)

0.73

Decimal FI/RMWEIR SR BMINZE, M A WAA R BEREA S 1 10N 2. Decimal 7
DL T 32 B 24— S A M TE R 21 BB 2 S50 LA

RN BT Decinal JRREAS AT T —HEHIE ROBOR BEANE ] ALIZ SRR A5 AR I

>>> 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+ 0.1 + 0.1 +0.17+0.1+0.2+40.2+0.1+0.12+0.17==1.0
False

decimal BEHURAL 1B TR B RIS

>>> getcontext () .prec = 36
>>> Decimal (1) / Decimal (7)
Decimal ('0.142857142857142857142857142857142857")
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EHIREFE

12.1 ik
Python I R F7-38 5 & B T ANTERRHE 28 N I AR PR EL ISR o R F R Py A I ol SRR WROAR IR 8, TR B
FEFP AT BERR BB S PR I U, S T DA P26 (el IR A A 2 101 95 55 7 TR T o

X ERE A Python 224 W] RETCIA M LA N REFF IR . AR BN REF A 7 B E AL AT 1.0 B
HN AR B %5 2.0 A, WIFHRAFAEMSE, ZRRAS 1.0 B 2.0 KF L — AR HFE 7 Toikiat 7.

XA AR Ty S B — A virmal environment, —ASH S, A 228 A 45 %E Python JiUAS, DA KVF
Z At

IR, NI R R AT DA RS [] B4 R AL ERE . R DR SE R KA SR 01 1, WY AR A AT DAA H
DL T L0 SRR IEREE, WY HAREF B WA 2 1 2.0 fRAS 75— S HEMEREE . Q2R M 2
J# B ZORFFHA TR 3.0 A, WA ERB AT A KRS

12.2 SIBEMIME

AT B B R IE venv., venv FR2GEFT iy FT ) Python it (B --version ik
TR RRA) o BIA, ] python3. 12 PATAIF 223 3.12 K.

PRI, W E I EERME R, R venv BN HIAIZTT H R K12

[python -m venv tutorial-env

)

KR tutorial-env H3k, WREAFERNTE, HAEH DA Python RS R AT Fh 2 HF3C
A H %

FESFRSERY 3 ) H SR LB 2 . venve XA FRIEH &1% H SRAEVRA 23 T ORFFRRRE, AT B 5 75 2E%F
JIAE F SR A TR MERER — IR PR EIRRERT 11 5 TH BT SRR - env PRFASBOE SOCE A ESE

BB S, AR E .
F£ Windows |, 1547:

[tutorialfenv\Scripts\activate

7£ Unix 8 MacOS |, 547:
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[source tutorial-env/bin/activate J

(5SS 2 24 bash shell 255 1) . WIS/ esh 8% £ishshell, /R iZH activate.csh B activate.
fish JIA,)

e R AL PR IRERT B VR BT A i B B A, DA/ AR IEAE (8 B R PR3, B AR AR python iy
LFTBATIRE R E 2R E Python LA, i

$ 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 (£ pip EHEE

PRAT AR — 440 pip MIFEIT R4 . MBI . BN O T pip KFA Python Package Index
LB AL, ART] DATEAR I web ] 5525 W25 & Python Package Index.

pip BHL T4 Vinstall”, "uninstall”, "freeze” 2545, (F57E installing-index $5 75 TL A& 5234 pip SCRY.)
T DA I 8 22 LR 44 FROR 22 BB AR g £ -

(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

fad T DA R A A FR S R == FIRAS SR 205 R AR ) 4

(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

WERAREFHBITIX NS, pip 2EREIC A% T WG K9 BA B AT F . JRAT AFR AN [H] 1
WAS RARBAH I A, 8B VR AT PAIZEAT python -m pip install --upgrade PAYRFHRIEL T B
Ji AR

(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 JG#R—AEZ AN B REAIERIE I R ) B B RS I G 44 B o
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python —m pip show KFR/RNA KEMHEEBHIFE:

(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 PFE/RETATEE LIRS h2ede i)

(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 ff/"E—PRMUMWE LR MWINEK, HHHE DL XM python —n pip install
PRI kg —H A2 E @R IR requirements . txt S

(tutorial-env) $ python -m pip freeze > requirements.txt
(tutorial-env) $ cat requirements.txt

1ovas==3.1.1.3

numpy==1.9.2

requests==2.7.0

SR AT LARF requirements. txt $EAC L AT Hil 1R 0 B AR 7 09— &8 - $e ik, SR 5 A P T RAGE A
install —rﬁ%%ﬁﬁﬁ%iiﬁ%%ﬁ@fg:

(tutorial-env) $ python -m pip install -r requirements.txt
Collecting no

s==3.1.1.3 (from -r requirements.txt (line 1))
Collecting numpy==1.9.2 (from -r requirements.txt (line 2))
Collecting requests==2.7.0 (from -r requirements.txt (line 3))

Installing collected packages: novas, numpy, requests
Running setup.py install for novas

Successfully installed novas-3.1.1.3 numpy-1.9.2 requests-2.7.0

J

pip AHEZINIEI . A K pip M5ERE SR A 9 installing-index $875 . M4RH S T — NI A A5
JitZE Python Package Index W5}, % 5] Python packaging user guide,
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cHAPTER 13

BT 7

P8 AR R T AE S48 3 00 (1) Python F4 R - SR % IR T IV 1] Python e il o ki SEBr A1 . AR 1Y 1%
LR TR Z?
AP Python SURIAERY— 7y HALSCRY:
o library-index:
PRSP — AT, Ho gt 74 RARMERE PR R BRI RAY 528 (TERTE ) S H %
Ho ARifE Python 73 A AR ELAE 4 % FEINARS . i SEACH AT DASE B Unix fRAE, il HTTP 3RHUC
R, RN, METar AT, He A DA S 2 AR S5 o IS ARHE PR 25 5 (AR T AT WA
Len] AL RE .

- installing-index ¢ T /E 4 %4 Hi FLA Python T % 4y 5 HRE .

o reference-index: Python [IEYARIE TR ERE. RS TS B EE, HIEMES A B 5EETE
FeA i,

B Z Python B
o https://www.python.org: Python F= 3. B4 A SCRYFIHE ) 42 K Python AH 3¢ W U1 442 .
« https://docs.python.org : {5\ Python 3T .

« https://pypi.org: The Python Package Index, PAR[HL.#%WEFR A Cheese Shop', 27 F# H /' { il Python
B ERG | . BAREIFIE LA ARASES, VRW] DATE LA - T PAE LA N BB B .
« hittps://code.activestate.com/recipes/langs/python/ : Python Cookbook J&—~H 4 KLt RfFl4E, HL

RS T B AS o R (S — B I DT ICSETE— 7444 2 Python Cookbook (O'Reilly & Associates,
ISBN 0-596-00797-3) 4.

« https:/pyvideo.org WHE T oK H B oI P 2H 2230 Python FH MUY 4% -

« https://scipy.org : Scientific Python I H £, ] TP T SRR, DL TEange AR
B, MEEMAR, GRStk BEVLEUME, TR — R,
Xf 45 Python AH 5¢ i BRI IR A, 5P DARAT BB 24 comp. 1ang. python , BUEIFEA1 KIS
i} {751 % python-list@python.org. i) ZHAIHE (51 e BB R, P Ik K1 8] — 055 8 s K 45 53
—A BRAREAMT, A (FIEE) e, ERCHaE, PARCE AT, WS A SR R
https://mail.python.org/pipermail/ 4.
TER I ZH, WHFLERN TR FILAE (RHE5EH FAQ). #ILMMEE TRE — R — Ryt
MR S, B ARTREC 6 & 1 S o) A ey 52
! “Cheese Shop” /& Monty Python ffj— MRl : —(ZBIZKE]— KPR L, (TGS MEBR IR, 5 SRR BEIREA 5.
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cHAPTER 14

R EAgIEMmE £

LT A1) Python fERERS SR dm e 214 A 4 AT AN gm g 590 5%, 28481 Korn shell FiI GNU Bash shell (3]
fE. XATIREMIH T GNU Readline R3EP, — A SZREL2fgmiEh X E . XANEE T HOR SO, #EiX
HEAAEZ VT .

14.1 Tab #h&F0%4EH L

TEFRE G S I (A RIS A, (AT RERS | B I AEAERE T Tab BERIMGE KM AG B
Python 1A K. 241l AL =R AT AR Z R . X Tl fUS I RIA AN string.a, BRWZEENX
B4 ZHIRES S SRR IS IR SR R B A W IR APREA __getattr ()
JTIERIN G2 %R A — 00X AT RE S AT Y AR 7 5 SRR o BRI TC B 2 F A r) A8 ) 2 PR AT
FREIA T H X R 428 - python_history HYSCHF. 1P SAE N — IR ARG STl R4k 2l 1

14.2 BHAR A REXNERSR

Python iR 5 WA AR LG, MR HE 7 KA JCiR/ERE, A LRI IIRE: WIRAETE AR IE
SATIIEWGE (T MIE L SRR B T A IATS ) . IR . Ah WL T DAf ] AR RS 115
. Aaoifd (BEEW) 55, 515 ARIHBAFS 27 L.

— TSR I ST SRR [Python, BEAAFFE T A B E], BRA tabkha, HRMEHR
PP DR PIIRE . b ] AR E B A B ALY AR o 59— DRI Rh s i 2 < A E R 2
bpython,
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cHAPTER 15

FREAR: SRR

TF eV AU (2 DARRECH 2 (B /NIRRT, /gL 0. 625 FI(EH 6/10 +
2/100 + 5/1000, T [EAER) - 3EH/INEC 0. 101 BOMEH 172 + 0/4 + 1/8, XA/ INECEAG FIRI M, M1y
RAFET S —AF R T HEChH 10 f/NSOE,  TSE AN S R EE0h 2 i/INOE L

ANSERZ, REB B NS REAG i 2 o — bl M. XS EHERZ RGO, AR+
HEHPE R AR U A 0 SO U A T B L

A ORI XA AT H A 5 — 2. FIEA L 13 o FRATATLARGE) EAE -8 i — T R E
= )

o, A,

= )

o, AT,

(s )

PABERHE . PR ETRRE T2 ORI, EAUKEARET 13, FIg B i 1/3

[IAERYIERE, TCIRARGE 2 AL 2 N SR RS, 2B 0.1 FRICTERT B2 — DA 2 S B4
/B AEDA 2 BB OL T, 1710 @ — AN ToBRIEF /N

[0.0001100110011001100110011001100110011001100110011... J

HEATA]— L EETR, RER R BESR]—ANEME. B, 54 REFTBZEM T, B S50 L EE it
i BN R SN B A A 8 FATRYEG 53 [N, RN R 2 IR . FE 1/10 31X
B, AR 3 02 3602879701896397 / 2 ** 55, BEAREEE 1/10 , {HIF AR 1/10 .

A TR 2R T R 2 BN P SRR B XA 22T IA7AE . Python W AT BT S AL 76 i) — kil

R EL. FERF VTSN, AR Python BEHE 0.1 fY —f il (LT L A HHE R A 08 S (ELHT BT R
e B A

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

XK ZBOGAAE B E L, H i Python i1 ik /R iy AE AR B Al B A £
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>>> 1 / 10
0.1

AT, BB S SR A IHGS 1/10 BRI, SEBRRETRAE PR 1/10 IR AT R 1
R

BB, Y Z R [ R RS S R Y B B IR A L NG B, 0.1 L o,
10000000000000001 ., 0.12000000000000000055511151231257827021181583404541015625 é;%ﬁﬂiﬂJ
T 3602879701896397 / 2 *+ 55 . M AT ST HERIEH EAG AR MU IME, BT A SR H e p AT
far—A~, [FEHMBR R B ARAE R eval (repr(x)) == x o

767 o L, Python §i 7% 7 A Y B repr (B BCS B FLAT 17 (A BOMCE Ok R, B 0.
10000000000000001, M Python 3.1 Ff44, Python (YERZE AL ) IAERENS LI Sb R frdd
FE IR R 0.1 .

TR X AP O b AR AR . EANE Python ISR, BARIRIUS R . IRSTERT
A SCRHRARE P P ) IF RS B RTE S P AR O (ARS8 S BRSSO i AL TR

AN BrixfER).
AEE SE A S, R T RE & A B 1 A ER A A R e A RR e K R R A A

>>> format (math.pi, '.129') # & 12 NE I
13.14159265359"

>>> format (math.pi, '.2f') # INEEEA 2 MNEAC
'3.14"

>>> repr (math.pi)
'3.141592653589793"

WM T R, XA P PR MBS R R RIS (AT T AR 2iiiE

—AMESZEARESE — MBS, BN, BFXAS 0.1 HAEEIER 1710, B =4 0.1 AUEA It JIyEA i
5% 0.3:

>>> 0.1 + 0.1 + 0.1 == 0.3
False

mH, HBFXA 0.1 BEREER V10 XA 0.3 WICERS#RR 3/10 (E, 1 round () BREHEATI
Ser AL 2B

>>> round (0.1, 1) + round(0.1, 1) + round(0.1, 1) == round(0.3, 1)
False

BRI SR O VAR I s T B R B S b, (H2 PT PAMF ] math.isclose () BRECRIEAT ARG
{H 8

>>> math.isclose (0.1 + 0.1 + 0.1, 0.3)
True

i, WA PAMEA] round O BREOR RS BT DIRE AL -

>>> round(math.pi, ndigits=2) == round(22 / 7, ndigits=2) }
True

T HEHNE RGBS A SRR NIRRT O A K70.17 B FIRE AR R FORPERHRT — 17 T RS
AN A . 525 5 Examples of Floating Point Problems FREUE % — 3 V7 s i AL B AE 52 B 45 s
L FLBAEEBAI]. FEAT 2 The Perils of Floating Point ZKCHAL M 1L BN BL%: 1B 52 16 /1 28

IEWR SO S RIT , MBI TR A 5. (2 AR FHHOIF 8 ! Python i
MIBFH RS SR IE RGBSR AR IR, AR Z Bl ds B MU TR R 2%+53 B (A&
PR T ADBEMSRAL L, DX RZBAL SR C 208, (EARR ST 2CE e e H kAR, HaR
PP RIS RE 2 BRI 8 AR R .
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ARSI DUR SR, (BT REBOER IR S Bk, /R 75 B SRR i & R 1 45
R AR R SR BE R AT AR BRI R S5 2 . str O JEHE DT R, XM TERENETTSE
formatstrings 9 str. format () JiERIMETIIARLT.

ST HERE TR SR 5, Wi decimal Bk, ARSI T B ALV A
IS5 E i i P =

73— ARG IE R fractions BURERALSRE, IS T H T BB RARIZE (AT UK
iRt 173 R EUE) .

WERAR IR 7 SIS S HE T PR 2R 2 T ff— T NumPy f,DA K Hy SciPy 5l H Frf (i 7 2 HAt A
FitizB . 0 <https:/scipy.org>,

Python iy 2 fit T — L8 T A W REAEAR #h % R HNTE — N7 s EOVORE B (EL 0 A B0 00 T 3 ik . il 4n
float.as_integer_ratio () JARIFIEREMHER N—A 4L

>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

HI T XA FC LRSI, & AT DARIT R Te 451 2 S 4

>>> x == 3537115888337719 / 1125899906842624
True

J

float.hex () FYEL AT NHER] (DA 16 REEL) RFIRIF AL, FFERELS b RAFAE VRIS A
{H:

>>> x.hex ()
'0x1.921£9f01b866ep+1"

RO B 7N T 7 T R R SRR T bt i o S R

>>> x == float.fromhex ('0x1.921f9f01b866ep+1")
True

W PRI RN, BN TEBRERA ((FETEK) B Python BAEKU(E, PAKS SRR
A EAE S (B4 Java F1 C99) Az i

AN TR sun O KL EREBHF BB R R AR EEI % . B RTERUE BB ST
AR IR iy m ) 8 A D TR 4 FRAAPRS BE . X P ASE S B ER KR ARSI BE , (ST IR AN 2R R B REAZ 521
RAMIHENRRE:

>> 0.1 + 0.2 + 0.2 + 0.2 +0.12+ 0.2+ 0.2+ 0.2+ 0.2+ 0.2 ==1.0
False

>>> sum([0.1] * 10) == 1.0

True

math. fsum () REIE—LBEAE R IR “ERWE, HILGE R RS0 — R A HET sun()
BRI PATE RS, (HAE—ERH LA LR S BNERR, U 4 R EUE R A LA BT, A
ALE RPN

>>> arr = [-0.10430216751806065, -266310978.67179024, 143401161448607.16,
.. -143401161400469.7, 266262841.31058735, -0.003244936839808227]
>>> float (sum(map (Fraction, arr))) # K, EEZE K NW4E TN
8.042173697819788e-13

>>> math.fsum(arr) /AL RN

8.042173697819788e-13

>>> sum(arr) # ZRMERIN, ¥ EREE

8.042178034628478e-13
>>> total = 0.0
>>> for x in arr:

total += x # ZREASTN, HERE

(T30
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(B L)

>>> total P EHBEMERE - AERG KT
-0.0051575902860057365

15.1 RRMHEIR

A/NIAFEEANERE 0. 17 AT, HUEIA U] DAZERESR A XTI LI AR B AT . BUE AP 2 CL R AR
& IR AR

R AR IR (SR RZH) bl INETETE A — ik (DA 2 B TR KRR ix —
PG R X A4 Python (8 Perl, C. C++. Java, Fortran DARFZILMIET) ZHA
2 ERRBIT R AR 1 BE R R E Y 2R A

N ALXHFE? 1710 J Tovk M i/ NEORS i 3R g . 20 2000 4F5E, LT BT A HLas il IEEE 754
ARSI FARE, WL BT R GE-F G E0R Python 7 ST TEEE 754 binary64 ™ XU " {6
IEEE 754 binary6d {E {0 53 (FEE, PIULAER AR TF AL SRR 0.1 Fedfe oy DA J724+N FEA g 3o
MBI I/INEL, Hoh J O i 53 HURR LA RE R FEHTHY

[1 /10 ~= J / (2**N) }
HH
[J ~= 2%*N / 10 }

HEoT T84 53 60 (B >= 2#+52 H < 2*%53), N HyRAEEN 56:

>>> 2**52 <= 2%**56 // 10 < 2**53
True

WtEyi, 56 EME—REME J 14FA 53 iKY N AH. XHE J AIRERY el i A Z S BT

>>> g, r = divmod(2**56, 10)
>>> r
6

T REGET 10 A9—2, BT AR RS E Tl ad b5 A3RAG:

>>> g+l
7205759403792794

[R I7E IEEE 754 XUKS BE R AT BEaL 2 0 1/10 py £ BUE A

[7205759403792794 /2 % 56 }

I3 BRI DA 5 R NECR:

[3602879701896397 J 2 = 5 }

TR T AT B A, XSRS EIRT 17105 WERFATEA @A, MRS/~
1710, {HICIEAERA LR A shay 1/10!

T RAUKIEA 2" FE]” 1/10: B5RRA 2R L pras g/, RIME Bk 2 H: IEEE 754 XU
T LA AL

>>> 0.1 * 2 ** 55 }

3602879701896397.0

WERFATRE %/ NEGR VA 10%+55, FRATAT AR B (Ek i 55 -+ BElE
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>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625

X R BT AL R Y R 2T - R 0.1000000000000000055511151231257827021181583404541015625

WEiET (UIERIHRA Python) #ANS /RiX AN SE BT REHIEUE, MR R A AR 17 A 308
=

>>> format (0.1, '.17f")
'0.10000000000000001"

fractions Ml decimal B {FEXFEHITTETE A S

>>> from decimal import Decimal
>>> from fractions import Fraction

>>> Fraction.from_float (0.1)
Fraction (3602879701896397, 36028797018963968)

>>> (0.1) .as_integer_ratio()
(3602879701896397, 36028797018963968)

>>> Decimal.from_ float (0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")

>>> format (Decimal.from_ float(0.1), '.17")
'0.10000000000000001"

15.1. XRHEIR 103



Python Tutorial, & {ThR4 3.13.2

104 Chapter 15. FLBEAR: SFWF0BRE]



cHAPTER 16

Bt X%

16.1 TEHER

A REPL F AR ARAS . S BEARESAE T -5 L3281 5, Ry o MR T4l T fE .

1t Windows |, sifEHA curses SCRFIYZE Unix R4 L, BOAS G — RS0 HA shell, ESCRRPRZ 0.
AT DI SR AR, SRR (4, 7521 using-on-controlling-color T 1% . T REMR-IFfe it
—Lep N RE. F1 2R ASCE AR BT AT pydoc. F2 SRVFIIBEAN R B> AL SRR A
FrPisee B3 @b SRR, AT DA Dy (ARG I R BEACAD o % 73 KFaR ] 5 MU N4 -
BT AL S shell i, AT A exit B quit iBH shell. ANFRFFEALX a2 SRR
HONEEiRE

MR ZEH AL H 5 shell, ATRAHE pyTHON BASTC REPL MBiAZEAEE.

16.1.1 FHiRAME

BRAATRIS, RS AT VAR BRI BRI [ 9] . e BT, KRR 2] 3R R AT Sk AR B 3
PERINP, ERFAEST BRG] 9] 2 IR t Bl — N IE AR RS . (1 oy TR except TR FTAL
B FHEAEL B SCP AR TR, ) AR RE T A SR, S REE IR R
X3 T N BB — Sl R A S WAFAR TS DL o A BT B S A BIAR IR R SR A
AT i R TR it 0 > 05 A B Bt i

FEP T4 (GEF N control-c B Delete ) HHEA T2 ulA BIHR /R AT 22 UM B A IR ] F 55 75| FETA
Frm @ AT | & KeyboardInterrupt S#4, W DA try iBAIALHE.

16.1.2 o[ 1THY Python RIZ
£ BSD 452 Unix £4¢ L, Python 7RI LA shell A —AEELEAAT, EIAEH—FTH0:

[#!/usr/bin/env python3 }

(PRSI P7H0 pas ) MIASHOTESk , JFRSCHRCE N TTHT . #1 AAUR SRR . 7
SCBOP-5 | S—FTAAPA Unix BESUIOATERFE (*\n') 2k, T AEDA Windows ("\r\n') {745k,
L WOV, BB CBEFAE, 4, 15 Python RFIERIFA.

AT AT chmod fir 44y M A B HE T UL SRR

! GNU Readline i) i f 7] fig 2 FH 13X R 5L .
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[S chmod +x myscript.py

1E Windows 245 I, %A “AIHATHE RS . Python “Z23ERE)Y H AT .oy TS python.exe 3¢
I, XFERGE Python U & HAE MIAZTT. § R DA (pyw , TEXFMEL T, SRRGEGEH H
PER &5 .

16.1.3 X ERBEHH

MDA HAEH AT Python I, SR BES A EAERR I B SRR NS, MRRERR Je AT LA T Se 4 5 1Y) i
A, RIGTEHPAT B AR S . 0] PLE 44 24 PYTHONSTARTUP [FREEAR ik B NS sl an S
(ST A2 R S5 . 3X BT Unix shell /Y .profile HjfE.

Python HUATEAZ BRI, A BB scff:, MM IABLHE 28U K /dev/cey BN AT THY
Python A SCUR£A I (J5 8 RN B IAHE — DL HR L 0E) o XA 53 EAFE L= M F 1 a4 25
B, Frole e Leis AR R AFEAZ B i B o 8T DA IZ S T SRR AT sys . psi
Fl sys.ps2.

MR AEAR AR S AT B Fof BEH— BN S B SO, AT ATE B SO i & R R 3 Ui B 15 it
os.path.isfile('.pythonrc.py"'): exec(open('.pythonrc.py').read())iZ$¥E@Tﬁﬁ%o ﬁﬂﬁ%%g%E

A R R B SO, WL ZBE R A e S A7 e 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 EHER

Python $2{L T /N4 FHIARHEAT A 22 - sitecustomize F usercustomize. 2T fFE UM TAEN, HERs
BE4L ) ] P site-packages H SR E . B3h Python 547 DA R A AE:

>>> import site
>>> site.getusersitepackages ()
' /home/user/.local/lib/python3.x/site-packages'

BUAE, BT DMEIZ H SR AP IE#— D40 usercustomize.py BSCHE, FHRFIITRAAAILF . BP0
Python AERKAEN, BRAFEDA -s E9US30, PASHBEZIRA.

sitecustomize [ TAEJ7 2 AHE , {HE & T EAAE T B e 4R site-packages H 911 % , F7E usercustomize
ZHIFAN . BEZHMITESH site BRSO,

&ix
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RIEXFERE

interactive shell 1 ERIAAY Python $2/R4F . FEES WoR T RE AR B 7 SUFE AR REAs R U TR ARG AR S 2
il

EAF AL
« interactive shell rivig TR ESETERIAY Python SERAF, A5k G IR AEI A HR, 224
KEATEAT (AR, FroEe . feffam = ma | Bm) 2, sidfEin e 5.

e Ellipsis NEFE.

abstract base class -- i % &K%

R ELFEHR ABC, @Xfduck-typing PIFFE, BFEAE T —Fa GO ny#H =0, Mz T HARR T
BN hasattr () A TRMECHE MR (FIAEER AR TITE) . ABCHIA TR, XFp
B ek 5 HAh2E, HAMBRERL isinstance () fll issubclass () FFIATR]; 0L abe AR SCRY.
Python HiF1F% N & ABC H T Se RS54 (FE collections. abe ). £t ({F numbers
e L (FF 1o o) S AERIFAINEAR (FF importlib.abe BHH) . RATPAMH abc
BiHORAIE H ) ABC,

annotation -- b

FEEEEER, KOREE . BEODSIORI AR, Bl 5 1 i .
VBRI FREAE IR, (2 R SRR IR 2 BEHEY: . SR AL
i) __annotations__ #FikJ@EMH.

2 Wvariable annotation, function annotation, PEP 484 FI PEP 526, XTWIEEHENFH. AiESW
annotations-howto {5 ARy 10 A S0 Bk o

argument -- Z%f

FEVE FH BB ECHE 45 function  (8method ) WH. S50 RWiFh:

o XBEF A FEREOR M PRI A ARRAF (B name=) SCEAE NS TERIEWA <~ BT
L HL AL A 286158308, 3 Al 5 FEPARXTF complex () [T Ry JE T b7 280

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

o B E A AET RETSHNSEC MESHOTH T S HON RIS AL/ 88 R hia
WA * Iiterable BLIICRBALA . 28I, 3 71 5 FELA TR Hy s T8 S5
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complex (3, 5)
complex (* (3, 5))

S SR A BRCPPOR B R B, 7 SRR 2 L calls — 5. R, BTk
SR IR R BHG RAFHO 2 R R R R 2 Bt

#Z: Wparameter REFFLH , HIWEF SHGESHIX AL PEP 362,

asynchronous context manager -- 535 |- F 3045 PRES
WA G E X __aenter_ () Fl _aexit_ () F{EHRN} async with 15A] T RREE AT R
1 PEP 492 5| A,

asynchronous generator -- 525 1 &k 7%
1R [BME "~ asynchronous generator iterator IREL. -5 async def F X MWPMERERFEML, ARIHE
ZIAETEAE vield FkAPAF=E— R IR HE asyne for JEFRHH I IGME.

BEARTEE F 2 45 5 0 A e s A, (EAERLEG DL T ] BRI 4 79 £ B AR E . WRGEIHE
FIREME L, PR G5S

— AP N R BT R await FREFH asyne for PAN async with i),

asynchronous generator iterator -- 5335 2 i 2% %03
asynchronous generator FREUTEIZIIXTE .

WX R JE T asynchronous iterator, 4[] __anext__ () J5{EJA I 1R [B]l— TS AR ORI T 57
R AR R R BUA BB R — vield SRk

BAS yield 2GBTS FEAEAE, ICEPIPIRGS (BRI RMEERL wy 1548)) o 24 FF £ &
B REE _ anext_ () PRI — AT EREN A BRI I, B2 BT BRI Ab B
WFE. S PEP 492 f1 PEP 525,

asynchronous iterable -- 535 ] &0k 5

— AT PATE async for B N4, MA@ TR _ aiter_ () ¥R E—Aasynchronous
iterator, F§ PEP 492 5| A,

asynchronous iterator -- 535 2% {C3%
—AEBT __aiter_ () Al _anext__ () FYEMIXNIFR . __anext__ () WAR [Bl— A awaitable %}
%o async for AL RIL RN _anext () FEFHREH A EREX R EH B H G K —14

StopAsyncIteration 5% . B PEP 492 5| A,
attribute -- J& 1
KRB — XL, WE A S RE AT . 280k UL, WIS o B @M a Wn)
VA 0.a K51 HE.
MRS Z AV, KR 2 SCH identifiers B AEFR R4 FRAVE— RS B @ M2 v AR, Bl 4n s
setattr (). XFEMYJEMIF IO AT FRBACRTT ], M@ Uil getattr () SEIRHL
awaitable -- WZEFENF 4
—ANAIAE await FER PTG . A DARcoroutine 2 BA _ await_ () FERINS. S0
PEP 492,
BDFL
CR B ZEMBR T WP SC4EE, Bl Guido van Rossum, Python [ 655 % .
binary file -- —JEHISC 4k
file object BEMG RS F 7 A af %o EHI SO TR DA IS (rb e, twbt B ' rb+ ) FTHF
E[’Jj(ﬁi sys.stdin.buffer., sys.stdout.buffer [/‘]\& io.BytesIO %l] gzip.GzipFile E/\J;QWUO
155 Wiext file TARBENS TS str XA XX 42 .

borrowed reference -- {i§ A 5| Hi
1E Python 1) C APT 1, {55124 R H, MR HARE %L 0. WXt
ZHEH SN B AR A FR A BN, B3R RS T AR BR AT  B J — 1 strong reference
KHBE .
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HEFEAEborrowed reference R py_INCREF () PAKFH R HIGEH Kystrong reference, [53ESE 2 41% 0 4
TCEAEMA G B G — R Z B 5. Py _Newref () BREL W] DAY SR AN — A7 gstrong

reference.,

bytes-like object -- =i %I} %
1% bufferobjects F H.fig5: 4 C-contiguous IR . X EFEFIA bytes. bytearray fil array.
array M5, PAMIFZEIE nemoryview M5, FATRIXS QAL L Fh Z BRI BAREAE P X sk
BAECAE RS PRAE R 3RS SO DA S it S KR A

HLLCHEA TR BN AR ) bR . R AR SR PR R S IR . A AR X
GBI T 4E bytearray VA bytearray ) memoryview. HAb#RAEEOR — il Bl Ar iR al
ARG (C HBEFTEXR); MM RIHTHE oytes A bytes MR memoryview,

bytecode -- ‘F=Yifg
Python VAT 29k i A F 151, Bl CPython ffRe#s H1 38R Python F2)7 AFBAS . FEiridifs
GATAE cpyc SCUFH, XRESS TR PATE SO R EE R (] DASR RIS R A N TS ) .
XA FENE T s TR YR AT AT AL RS 1 virtual machine 7 1. W{EEANE Python FE4l
MLER T A —EEBH, WA—EREFEAE Python A 3%,

FARDHE 25 A ATE dis B SR AL

callable -- W] J4 JfIhf %
AR X G2 v A TR FZ SRS 42, Il Rebthy — 1S40 (B Wargument) , i F AR 15

[callable(argumentl, argument2, argumentN) }

Sunction, WA EE|method %, WIg T HAMNSE . LT __call () FYERZEHSEHIWET AT
THAX 4.

callback -- [a] i
— MENSEAL A DA PATE AR 1 HEA ) Z0 95 08 ) 1) (30 R R K

class -- 2%
FARAN P SO RN . 280 SCHE A & X% 2RI SE B A THAE I e s

class variable -- J3245 H
e LA, I HAUBRAEZR R E R EAE M (AN @ AE 2R B S HPE 0

closure variable -- P45
51 B nested scope Wjfree variable, "B 2FEANZAE R H & UM @TEZATH B 4R EA B fy 44 2511
. ATRE(E ] nonlocal XA A HE X ARFB AN, B QSR AR B (U0 H 7R
HHbE Lo
B, EPA AR inner R, x flprint WHA G LT, HRAxET ML e:

P
def outer():

x =0

def inner():
nonlocal x
x += 1
print (x)

return inner

(.

HI T codeobject.co_freevars JEMEMIFFATE (BARAFRMINL, (FHALESEH QA B A FRAES
PRE G A hAS R, B BAL I AR B free variable A WHERMEAS TR L4584 BN B 2 i fil
P

complex number -- 53 %}
PSR GINY R, K A B i on — A SR — A R AL RO AR (-1
PP SR, EEEECEFETEN 1, ELREENE N 5. Python B TXIEEN SR, R
A LRE2AARE 2 A — 5 58, Blin 3+15. Q1R T2 math BHL YT 52 09 %) B 42 B
A, M cmath, EEIMEHE RS REEERE . WERAREBGE A LI, B EITHEIL
AN AN )

109



Python Tutorial, & {ThR4 3.13.2

context -- |- F 3¢
WARTEAR S BT e 3 A A58 H 7 SR Rl B AR R & S — 289 LA Sk

o JHId with B4 — context manager BRI FAEE IR
o —2H EHLR|ERE contextvars. Context XEFH T contextvar XM EAE E. B

&2 W.context variable
o —> contextvars.Context X% . JiEZS Weurrent context,
B SCEMEMY
_enter_ () Fll _exit () FYEIFH with AR . 21 PEP 343,

context manager -- |- F 305 A%
—ANSEPL T context management protocol F- T HIHAS with (BN IFRIINT S . S0 PEP 343,

context variable -- |-} 375 4
— A EAAAE IR T WA R SO current context BAE & . XS ST contextvars.ContextVar

XAV b7 SRR BT R B B 2 S AL 55 Z TR AR

contiguous -- ZE5%¢
— NGRS C #4528 Fortran E 2SN R HESEN) . BUEL /2 C Fil Fortran JEZEH . 75—
A, Prf 5% B AT WA I AR SRR HES ], RN IF IR R 0y . fE24E C-iE
SLEA J:‘li’EV\Jﬁi&iﬁﬂfiﬁﬂlﬂ]“ﬂ%?}:~/*%'?§'Ilﬁlﬂ/«EHTLVEH% {HJ2FE Fortran 122420
M2 RS — G ek

coroutine -- [Jpfe
MR ORI — BB FOIRE ] DAAER— S e ATFAE S — B o PRI BT PATEIF 2 AN F Y
s bEdEA L ABEARE . EATET asyne def 1BAPRSEEL. 1L PEP 492,

coroutine function -- PpFE %L
Wi —A~coroutine ST Z TR EL . IR RETT Il asyne def iR E X, H W BEMH await, async
for ﬂ] async with 3&%@?0 JX%%“@%EE PEP 492 %I/\E’Jo

CPython

Python 415 F MIELI, 7E python.org [ & i . "CPython” — ] F FHE M EEIRF G 55 15 HoAth
SCEL AN Jython B IronPython A X 51l

current context -- i |- F 3¢
TEY HI#E contextvar XTIk M GRELELIXE) £ F LT & M{EMcontext (contextvars.
Context X4, ML HLAEHCHW YA L. HTHITH LS (0 asyncio) 1Y
HEZL S AEREAMT 55 T AR SO IR ST I RAT 55 € R 2 — AN WA 24 1 R S0y R 3

decorator -- iy
R EE A 55— R B R, B ewrapper AR AR TR B . SEMeR 10 WA T4

E]% classmethod () ﬂ] staticmethod () .

PR FUE RN, DU A eR B0 ST S R Se 45 i

-

def f(arg):
f = staticmethod (f

@staticmethod
def f (arg):

Ei‘iﬂ’]’fﬁ%"ﬁlL)ﬂﬂ‘%@ HIE R AR - A RS TERT IT 2 L R BOE SCRIT 878 L 30

descriptor -- {{fiiA %3
EMENT _get_ (), _set__ () BX __delete_ () FIEMNTHR. B K@M AN, &
HIRFR IS EAT A S TE B A R B i & . SEE O, (EH ab RIRH. BB —A @ e
STE a B F AP ELRATN b XTS5, (HUER b 22— iRds, WSTRX N R iAds k. #
fRRARSS RS 2 E 2 R B Python [ 564, RN @A 2 B BAA M ALRY, FERE. k.
FREEYE. . SRR R %%,
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A KB ERTITEMEZ (5, WZ I descriptors B A 43 157

dictionary -- 7 ifft
— AR, HP R L B B . T DURAEMIRA _hash O Rl _eq O K
VA4 . AE Perl HF54 hash,

dictionary comprehension -- ‘Ll 53,
AP — AT R ARG B T BB e I IR M ZE R L — R R 5. results = {n: n **
2 for n in range (10) } RRAEM—AHEE n FfE n *»* 2 BOBLEHAS LAY T8 . 2 I comprehensions

dictionary view -- 2L 3]
M dict.keys (), dict.values () fll dict.items () J& [ AXFRAHRAFHALE . BT F i
ZHM—EERE, X EWRE LTSRS, PR AR SO . B U PR i A4t R EUE
A3, Bl list (dictview) . Z:N dict-views,

docstring -- LR AT
ERZE . REEEZ WIS — D FRB R I PR R . BRI T iR p Z0mg, (H
DR PONFF AR . BRBEBIRE __doc__ JEMET. AT EMTHTRENE, HitE
FERO G ) SCRS A R

duck-typing -- 111~ 38 %!
FE—FhAEIEE , EIFFAMEEA PN QR & HoR B B IR 1, T2 B ) sl )
FEsENE (CERRGRN T, RGN, A AE LN 1 .7) BT R OO R R,
W RAFI RS P i 2 B ORI T R G . B9 F2RALR G [T type O B isinstance ()
%%ﬂlﬂo (B ZEF NG T2 B A] AR 40 208 58 AR ST ) AR 2SR A hasattr O KB EAFP
it

EAFP
ORIFEDHORVFATEZ S BYESCHEE o XA Python 3 AU 4 5 KUkS 2 B0 B el i) B sl AP TE
FAEMRE SRR R o X P A P KU R SR K iz ] cry Al except 18], T HARXY
N2 FIELBYL kg, WL T C FF 2 HMIE S .

expression -- FiL R,
AT PASK HHEMERTEYE B IT . A)iE U, — DR FRB e RO F . 2408 BV,
BAAFSREOR LR, B AH SR M. S22 HMESF AR, HAEIa 5 S AL
e Rh . IFEAR RV ER IR W statement, 1T while, TR E TIEAMIERIAA .

extension module -- $ JE itk
PA C 5 C++ Stk , ] Python 1) C API 3k 515 F %0 A A #4732 H

f-string -- £- 24758
WA £ B F BT R AR R ARSI R I T . 2
i, PEP 498.

file object -- SCAEX %
KFANAFEIH [ SCPEAS APL (A7 read () B write O ZE7¥E) DA 2R IEMNT S, ARG H A8
T, SCIEXT G ] DAAL PR ELSE 38 S0 . A 2R B () AP sl A5 B as v i) (o andn i
Nt WAFGEIX . BT, BilE5) . TRl TR 25 A,
SEPg b A SRR SO B SRR = 2k ) SO, GRih =) S DARCOR S, BT
SCAE do b, QIEESCAXT RT3 U2 M open O BREL.

file-like object -- S 7%} 4
file object W [R] ] .

filesystem encoding and error handler -- S 2 Ze ks X S5 R Ab B 2%
Python Hj o A4 22 G fif A 75 F R ) 54 R Gt 4 h Unicode 1) g A% 5 B AL BE 2R <

SCAt 2 B G ke Db A ARAIE B R I ARG K BEAE 128 DA BT 358 . ISR e B G 4t = 0
VEARALILARIE, W] API EE( BE4 5| & UnicodeError,
sys.getfilesystemencoding() ﬂl sys.getfilesystemencodeerrors () ]Zj@[ﬂ%}jlzﬁﬁ ﬂéXjEEij

F ARG s 25 H R AL B -

filesystem encoding and error handler J24F Python J2 8@ 14 PyConfig_Read () HRFCEEIEN): /S
IEé—] PyConfig E](] filesystem_encoding i filesystem_errors %ﬁiﬁc
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F1 2 Wlocale encoding .

finder -- #r 2%
— x4k Wl S AR loader (R4

FEEPMERYERLS: T2 EKRE BLA sys.meta_path ], PARSSZAR &3 E A

sys.path_hooks f#i[f].
%5 finders-and-loaders F] importlib DA T ™ Z4077.

floor division -- [n] | U R i
] R A BT BB s ) PR AR /7 o B, Rk a1 /7 a It
LR 2, S 2R AR S EIERERE 2.75 o R (-11) // 4 2R[E] -3 B2
-2.75 6] T AR . WL PEP 238,

free threading -- |4 hZf%
TR, A ] MR PTG 2 R AT DA HE AT Python 45T, 5 LAY global
interpreter lock , FE[R]—B} 2] 2 foig— AR AT Python SE+575 . i, PEP 703,

free variable -- J 25 &
Eftftiﬁéﬂ‘ WG F PATER T E L), B AR R R A a4 A [ g 0 R R Tz 4

23 (] i Je AL S AR S . 2 lclosure variable RG] . FESSPRIV Y, BT codeobject.
co_freevars JBMHHEANIL A4, ZARER BHEHE I {Eclosure variable W [R] ] .

function -- pR%L
AT DA A R B MBI — 2B . 38 T DA HAR A2 S 4 A R BUR AT Rl i A .
Y5 Wparameter, method 1 function 277,

function annotation -- FREbRTE
BI&E X e A 2 8GR MBI annotation

PRECh R N TR 27 BIANCA T s Z A ine SHOFHUR I —4> int {H:

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

PR BOPR TR ) A L function —7

Z: W variable annotation F1 PEP 484, H. ¥R T IhEE. 551727 annotations-howto DA T f#{d F
MRS R .

__future__
future {5/4], from __ future__ import <feature> FE/NImIAeas i FHBH1E A ) Python A& 177 i A ik
ARERTEE RIS SORRIFE M IR . future  BIHSCRYICSR T BERY feature A . it FA
ﬁti‘iﬁ%%ﬂj{,ﬁ\w HORMA, VRAT AR B IOHR A EATI B i O ABHZ B AR ERF (BE) 7E
fRTESE A BRI

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

garbage collection -- L Yz [l
ﬁﬁifﬁ%ﬁ@ﬂﬂ AN A A . Python @il i 5 | VA0 — A~ BEAS S I ANFT B AE 2R | A4 47
ISR TS AR A TR B o« FTPABE T ge AR il 3% [T e «

generator -- 4 g 7#%
1R [8]—A~generator iterator {pREL. E B R RAMG I REL, A A SHETHALE vield FiAA A
FEGE FRONEMLLS for-PHFME F B2 iH 1t next () MREA—IREL.

FORAR AR A, (BRSSO BT R TE A R B AR E . WEIRTFEHRERIBRMAE X, i
ﬁﬂ%éﬁ%ﬁfﬁﬁx

generator iterator -- Zf: & 25 %40 %%
generator PRELITANEHIXT S o
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BA yield KEHFEIEAIERE, ICAPITRES (W R RN vy i56]). M £RE%
REWERS, EMBEFFAIEIREIAT (AR T b iR A KT A6 (935758 eR )

generator expression -- /2 )i 75 #5353,
MR [B]—A~iterator Bexpression. B ERARG LR IBXFH A € LT —MEFZE . JWHIY for 1
A, PAR—ATIER) 1 Th). AR ARIBN SN INZ REE R — R YIME:

>>> sum(i*i for i in range (10)) # FH1H o0, 1, 4, ... 81 ZFn
285

generic function -- 72 % pi %

AN TR 28 24 S BUAH R 48AE BY) Z2 A4 ek BSOT ZE RS0 DR S T R B 2 8 3 B30 R 0 7 7 2% 682 AR

ST

SEEH

i Wsingle dispatch R1EFES5H . functools.singledispatch () Hfigs A & PEP 443,
generic type -- {27

W ZEApe; BHEA List B dict XFERY ARS8 TR AT FEAT.

WS, Z R4 2% . PEP 483, PEP 484, PEP 585 fll typing Kbk,

GIL
2 W.global interpreter lock .

global interpreter lock -- 4% )} fif Bk 253 i
CPython MRFEREFITR N —FIHLE, EHIERR %) HAT— AT Python byrecode. JEALH
BTG (045 dict TP ERA) FXIE RV AK %Ak T CPython 3.
SRR B B SRR B S AR BS AT T 08, SO TR APE /e 2 A0S LROIFATIE

ik, BELehR R B AR =07 B RSB T A AT VT SR A A 95 40 Hs 4 0 A R
GIL. BtSh, fEHAT VO #AEmTth B2 SR GIL.

7E Python 3.13 1, GIL "] PAffiff]l —~—disable-gil ML EVEIREE H . FE(H I L ETiA4 7 Python
25, AR -X gil=0 BRFIX & PYTHON_GIL=0 MIEAF 8 5iatT. MARIE N LA i
R R T SRR 24 CPU W45 . BTN, 1525 PEP 703,

hash-based pyc -- J£ J-M5 i 1) pyc
5 6T B Y SC A 1 W A L T AE B 5 18 o B 1) Ok Bl 2 LA ROPE I Y S S AF . S L pye-

invalidation .

hashable -- nJI5 7y
— AR AR B A LA MBNEARNSE B AE (EFREA _hash__ () F¥E), IAT AR H Al
MGHFTHER (EFREH _ea () Jiik) BERFRN TobA X5 . WG G A5 HAG A [H] e 7
fHIE SR A M

TG A AR SRRSO SR AR B A B, PR Ak S B 2 A A PR S0 s A fE

KZH Python H KR4S PN B X RAE TG AI) s A Zsgs (Blans FRel 7o) #ATAA AN
AlARZR R (BIANTCALA frozenset) (4 BEANTKICEE N BAI AR AR T . P2 A5
MG BRI TTRAR T . EAERRE—EAHE (BRIERSECER), BN Er A e
FEAIRT 140 .

IDLE
Python SR A H2£ 2] #1858 . idle J2 Python FRifE AT HLP 7 Y A e MR REAR P15 o

immortal -- si 2z %} 4
KA T ZZ2AE PEP 683 15| A CPython SZPLAHY .

RN R BT IKAEX S, WE W reference count KA LHEE L, M EFEMERESR 21T W [H K T A
BN L. B, True A None fF CPython H#HRJE Tk X4 .

immutable -- f~nf 2%} 5
HAREEMXN S . AN RATERT . FAFRRTCH . XX R AR A . AR A fif
—ANARFERME, WX . EAERR ZH BN A ErN O A EEER, eyl
R

113


https://peps.python.org/pep-0443/
https://peps.python.org/pep-0483/
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0585/
https://peps.python.org/pep-0703/
https://peps.python.org/pep-0683/

Python Tutorial, & {ThR4 3.13.2

import path -- S A I8
HEME (S04 125 0 ) HRmMaNR, 2RI parh based finder FIEER T A B T£FAR,
WA E S RIE TR H sys.path, (EXFRBARGEEATRERH FHER __path_ JEM.

importing -- § A
AL ) Python (RS BE A 55— MELHL (1) Python AR i 1 )i 72

importer -- S A 2%
BT MBAIRARIR ;. WS RBEE T finder 3@ T loader .

interactive -- 28 I,
Python 7 — M B MRS, X B WE R DAFERFRER I /NI 5 s ATE ) ARk al, SE BRI
EEHGR . RERHSHHEE) python 4 (WA ATERAG T BAIL 3= 32 B Be 20 HH I 2 R0 .
A I AR SO I B R L A X 25 B3 (I84E help (x) BB o« A XA HAK N
BT AAEX

interpreted -- R
Python — @ FFREANIE T, 52X RmiIFA0ET , BRAPIE XA H T S 4 2 I AEAE
DA T o X R ME RSO T LB ST AR S M @ vl AT SO s T RAE E
HA iR A0E S EAE I R, (B KRR HEEl TS EE . & interactive,

interpreter shutdown -- iR BEZS X ]
L EK CPARY, Python fRREAFRIIEA— MNREIRIZTT I BOF B RE I A T BT R, Bl WAl
B NIREEIE . ERSZRIH R S o Xl T P a2 s 555 | 1 A g £
THAT o AE KPR BEA T A ] BE B B & Fh S, PO LI K i SR RN P A (8 LI
T PR AL 45 ) .

FEREAR 5 2R I ERE A __main_ AEHREUHTIE T A B 58 M T -

iterable -- W[ {4
—FhBEAEBEAR [ LR R T 5 . TR AT R B TG A P28 (40 1ist, str fil tuple
) DARHESEAEFE 2SR aict, AT S DARATATAE LT __iter_ () H{EBKEEEL T sequence 15
XKy __getitem () VAR HE LFERIXE .

RGBT for FAFRLA R 2 HALT 2SI )T (zip 0, map (), ) 24— AR
RXZAEASEAE RN E R iter O I, BELREZARMENL . XFEAEE T TXHE
BB R — M o AR A AR, ARE AT EI iter 0 338 H O ABIE X5
for A2 H BN IRALBIARLE R, BIEE— AR iR 6y 24 22 B ADRAE DRI R M AR AFE . &

Witerator, sequence Flgenerator ,

iterator -- JE1CEY
FRF R — IR R R 5 . EE P ECEEN _next_ () ¥ (SO HAZA N B RS next ()
FFBA IR B A 24 95 B T B K5 | & stopIteration FdF. FXHFE AR X5 H
PIEARIC AR, BB __next_ () FEHLXFIRTGIK stopIteration, AU HAA
_iter_ () WYEHRRIENZERZN S H S, HILEALS U E W2 EARTS, g T HAthn]
ERA GBI 6. — T RENFIINEIREE S SR EZ VI ERTIA I, B2 5 (F)
W List) FEARBRRFHAL A iter O BREEEAE for TEHRH I ER S 7= A — AN Rk 28 . A sk
TE BTG BT VRS2 2% A28 0 23R [ HE 2 Bk A AR gl R R ] — 2B AR &, (A Skl
B — N EHA.
W25 B[ £ typeiter.
CPython WA S BHEFTIE A X __iter__ O MR, IR E £ CPython I AL
BRI E R 2.

key function -- gt pR %}

SRR R PR B R R, R BBAS AR [ul T SHE AL A (E R TR XS R o BN, locale.strxfrm()
TR E RIHE T 2 O HE T 6

Python ' 1 £ T HAR A 1F H B sk Bk R oC Z W HEAL 8 H 7 L. H A A3 minQ),
max (), sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () [/)(ﬁ
itertools.groupby () »

2P0 LT AR — R A BN, str.lower () Jy¥A R DAHIAVEZME K/ING HEFP 10 B R 45
ﬁ%, %E]%[éﬁﬁ_{ﬂﬁﬁ lambda %%jj}_iﬁ}{éﬁﬁ@@]ﬂﬂ lambda r: (r[0], r[2]). Jﬂfﬁ[\, operator.
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attrgetter (), operator.itemgetter () ﬂ] operator.methodcaller () %%ﬁ@ﬁlﬁ@zﬁﬁ‘@jﬁ%‘%o

THAE HEF AR T R I 62 R K 7= 1

keyword argument -- JeH S 8
Z: Wargument ,

lambda
H— A~ expression 14 R E 2 INBKRER AR, RIB X SAE ISR . B lambda 54N
lambda [parameters]: expression

LBYL

REFRIRBR” RIS . XM G S KR SAERE TR B A e A AR A iR AR
SRS S EAFP J7 e O HE, AR R KRR 16 154D

L2 LA, LBYL S8 “&F” Ml “BRER” ZAEFMATEG . Flan, AR
if key in mapping: return mappinglkey] ﬂﬁﬁﬂa?ﬁ*ﬁﬁﬁzf’ﬁz)ﬁﬁ%éﬁ%/\}\ mapping EF‘@
BT key T H R o 3B ) EA] SE N AV B A EAFP 5 sUR gD

list -- 1|3
— 7 Python [ Esequence, EINZ MF)FR, HEHEEMTHAMES HREAHM TR, HATHIT
RHYHEE IR O(1).

list comprehension -- 5|3 S5
b3 — AN B i B B A TC R T IR I 2 R R ) — PP B R B k. result = ['{:#04x}'.
format (x) for x in range(256) if x % 2 == 0] A — 0 3] 255 J5 P 1 7S 33 i) 45
BOS AR (0x.) M50, H it TAPRAEER, WEREMN range (256) HHITE TTEAS
BEALHEL

loader -- JN#% 2%
ﬁﬁﬁﬂﬁ*ﬁﬁ%ﬂg;@%o Eﬂ\fﬁ%)‘( exec_module () %l] create_module () ﬁ?ﬁ[)]\;lzf)rﬂ, Loader EE%
Ho m#kgeii i i —Afinder 3218, 533524 -

« finders-and-loaders

e importlib.abc.Loader

« PEP 302

locale encoding -- i % DX RS HE
¥£ Unix |, B2 LC_CTYPE &5 XKW ks, BR PLE T locale.setlocale (locale.
LC_CTYPE, new_locale) ﬂéﬁ‘ﬁc
J£ Windows |, ‘BJ& ANSIACH L (U0: "cp1252™),
{E Android 1 VxWorks |, Python ffi[f] "ut £-8" {EMif = KIH gl kgL,
locale.getencoding () AJHEHRIREUE & Kigdmidig=.

Y5152 7l filesystem encoding and error handler ,

magic method -- JiE A J5 7k
special method W3EIEZ[F] ],

mapping -- B4}
— 74]“:]:1 i EF% 43 %E %E ﬁ EHZ # i fﬁi T collections.abc.Mapping ﬁ collections.abc.
MutableMapping IR ER T HLE HIEM AR Z . BRI FF3E dict, collections.

defaultdict, collections.OrderedDict PAM collections.Counter,

meta path finder -- JCPR AT IR %
sys.meta_path B RITIR M1 finder. TCMARE IR AR Spath entry finders f{AE FEAHFF A .

I%aﬁﬁ importlib.abc.MetaPathFinder Tﬁﬁﬁﬂ%ﬁéﬁﬁa%ﬁ@?;@fﬂﬂ‘]ﬁ{fo

metaclass -- JtJ
— M TR, B LUsEL. BERMERY R, ok ndiEz LR =S50 0 84
R o ER AT THI TA) 0 B ) SRR v 5 A $R N ERIA SE 8L . Python IRRGNZ ACHE TV DABIEE B &
Mt K PR TR B A T H, (4T Z Iy, Je2E T A I U HE () gy %6
EAICH A T ICR @D H & ARt IRERT G A8 SR G], PASHAT 24155 .
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HZ ¥ % I, metaclasses.

method -- J5 ik
TEZENFRE LRI RREL WA A2 Lo — B MR A, T iE R 2 SR A H A —
Aargument GAF 44 °KH self). & function finested scope,

method resolution order -- Jj iR
T FRATT I 558 A AE 2 4R L A 8 R LR W07 . 35 2 7] python_2.3_mro T H 2.3 K1l
Python R T (o ] B 1% o

module -- il
XTS5 /2 Python fCAS A —FRZHZ B . AR B A7 B fiv 44 25 [0), Al EL 5 fE 5 Python Xf 42, A
Penl it importing $AEREINEF] Python Hr,

55 Wpackage.

module spec -- FEEHLES
*4/\/E4§ S [a], }iEPfQ Fﬁﬂ:bﬂﬁitﬁtkﬂﬁ$53€5%)\ﬁ§ﬁio P importlib.machinery.ModuleSpec
I SE1

Y94% 2 %] module-specs.
MRO
2 [method resolution order ,
mutable -- W[ 2%} 4
AJASKE R A DAE RS id O PRFREE RO A HIRE .. 55382 Wimmutable .,

named tuple -- HL. %5041
ARIE “CBATCA” W TARAT4A R 5 ocdl, H HIH BT R 5 TUR I RELE T 44 FR s ke 1 ) i) 26 23
B, XA AL B ] REHT A H AR
HUHNERABTHLZICH, HF time.localtime () fil os.stat () IREME. H—PMHIT 2

sys.float_info:

>>> sys.float_info[1] # Z 5|4
1024

>>> sys.float_info.max_exp # 4T B
1024

>>> isinstance (sys.float_info, tuple) # BT o4
True

HUHZTTHRNERR (b B ET) o thsh, HA o] il 5 2w XM tuple 4%
AR E AR E £ PRI B Oy SORBIE . KRR AT Lo s, BiE Wl DAl 4K typing.
NamedTuple, ﬁ%‘fﬁﬂﬂir@ﬁ collections.namedtuple () Eﬁﬁljﬁo E#f?ﬁﬁﬁ%{fﬁﬁﬂ#%
F LY 5 0N B R4 e A i @ish

namespace -- iy % %3 [A]
s Iﬂz&ﬁﬁk SR A AR SRFNER, AN PiREmawE (s
W2 W) o A A ANE S B 1k a2 v 58k IR . B0, Bk builtins.open 5 os.open ()
A B A 2SR IX ) o i 44 2 () 0 3 1 W MRS ke S BRI A ek BRORF5 B 42 5 T 1R A
Tfﬁ'ﬂjf’i" Tﬂill] random.seed () B{ itertools.islice () 1_7FE[:‘ 'ﬁ{i%fﬁ?ﬁﬁh@@(ﬂzﬂﬂ random
5 itertools ML HISLILH] .

namespace package -- iy #4 &3 [A]{0
— P A E TR 2R i package . fin 4 25 A4S AT AR LR sy, BRI & 8@ A R Tregular
package IR EANTEA __init__.py XfF.

fir 44 A3 [ AR VF T LA W] R 2 (A B SRR A0 . FEHAMESL T, MIERR S regular package .
BTREZEH,, 7527 PEP 420 il reference-namespace-package .
FHA 2 Wmodule

nested scope -- X £ 1
TE—AE SGER NG AR REE ST BN, 55— Rz e W R BT A R AR & . 5T
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AR AEEA SO S A RO R E TCAL. At i S G2 BT e N E A . 2R BIRY
xRy B BEE MIAE ) T2 R g 44 23 10) . i nonlocal RKEET R AAVFH ASMNZEE.

new-style class -- AR
Xt H BT E Y T A G5 2RI IHFR I . R Python fiuA v, WA #r X S8REAS 6
Python ﬁiﬂﬁﬁi?ﬁ?ﬁ, I __slots__. {Hiides. $HEEME. __getattribute_ (). EHFEMF
BHHEE.

object -- %4
AT ARG (BPEsifl) PAKTUE XATH (Orik) MEdE. object tL 2 fTAmnew-style class 1) 5 IR
EREA.

optimized scope -- LALLM 1 )i,
2 AR S 15 B A R L 70 40 RIS E AR R iR A8 S A FRIAE I, X A/ nhix S8 4 BRI 52 5 AT O
oo BEXTRRER. Anign. thAE. SR A AR s n R 44 2 (R XA 1 OGP AR AT
R RIS RS AR I ) T B A 4 e, GRS T R Rl A AR SR i e 4 R
P2 AR T 2 A AL A Ja

package -- {1
— Al g R e & L) Python modules MBEAR BB, L2 HA __path JEIER)
Python 53,

Y52 Wregular package Flnamespace package .

parameter -- JE5
function (BJ7%) & LA Sk, EHE e R AR Z I — A argument  (STERSEREOLT, £
MEZ) . HIMES:
« positional-or-keyword: i Bk T, 45— AT WMER 1 5 Atk 46 AT DUE R £ 42 5 2k
A%, SRS, HATF IR foo Al bar:

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

« positional-only: {UFRAIE, $8E— A REBEL M EEARNSE R EES ALl T e m e
XS INRFENZIGEE—A / FRERE L, BIAITRIEI) posonlyl FI posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... }

o keyword-only: {UFRXHEF, $8&—HigEET REFEANSE . (URXEFES
HEUE XTES PR P& AR BT S S S TE L AR BB S Z B —1 * KE X,
BN R kw_onlyl £ kw_only2:

[def func(arg, *, kw_onlyl, kw_only2): ... J

« var-positional: WA, F55E AT AR R — AMER RGBS HA S e o) (FE e A
BZEHEZMMESHZIG) . EMESWEETEES AR * RE XL, BIaRmEE args:

[def func (*args, **kwargs): ... }

o var-keyword: WAZRHEF A5 5E A DAMRBUE RO R BT SH (e HAES C 20 K
RYSHLIG) . RSB SAMREING ~ RS, Bl LT kwargs.

JEZ Al PARIIS 45 5 PTEMLARE SR, ] DA R LE T e S A0 e BRI E -

5% Wargument RIEFRELH . SRS ESHX PR ILH S, inspect.Parameter 2%, function
— 4Dl % PEP 362,

path entry -- B A O
import path W—NEEPALE, parh based finder FRA AR E AR

path entry finder -- J§18 A 1754 5%
E—0] X544 ] sys.path_hooks (Rfipath entry hook) iR [ ] finder, A4 68 12 path entry
R RE NI
1§57 importlib.abc.PathEntryFinder PA T REEIE A & FRAR T LI &7
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path entry hook -- J&1& A 1151
— BT G, EAERIE WA AR R path entry H BRI NE DL R RERS B svs.path_hooks
HNFEIR [l —A path entry finder

path based finder -- 3L T #1202 4 8%
BN —Fh s 2 £330 5 , WIHE—ASimport path Th &AL

path-like object -- %20k} %
KB RGE AR RN R A — D RRHEN str B0 bytes X4, &7
PAJR— LI T os.PathLike PRHYRI R . —AS(FF os.PathLike PRHYRT R ATE LI os.
fspath () Qﬁ%ﬁi?ﬁ@j@ str‘Eﬁi%‘bytes ééﬁﬁﬁ@jt##}%éﬁﬂ%%é; os.fsdecode () %H os.fsencode ()
AT BRI IR SRS str B bytes RBUMEEIR . X5 2 H1 PEP 519 5] AR,

PEP
“Python R R I AYIELHTE . —A> PEP gije— (Bt 3CHs, ok Python HEIKRALEE., ol
7R~ Python [ I M Ht BE B FRIE . PEP [ 24 H AHORS A 11 H2 AR RS T SR SR P 1) S P 356
i

PEP [ V4 th BB R P s, WAL DO R VRS 158 LA B R A 25T Python BT HRLSfE
G5 SR ENLE . PEP IS A STAEAEAE I B LR, RCREAS [ B WARIC A SR o

%10, PEP 1.

portion -- {54y
F i — A i 4 25 TR L B H SR SO S (W ATREAEI T —A> zip SCIFN) , Bk e UL PEP
420,

positional argument -- {3} ¥4 23 %
2 Wargument ,

provisional API -- £]%¢ API
B E APL 2 I8 0 R HEBRAEARME R ) 5 3R A PRI Z AN B R i 1 . B AR IR Ml AR
STAERUE, B HZEHEYAMCNE E, T REFER% DI & B i e A D Z O T #4710 G A A
FWEe (HRAFERRZEE D). MBSO NSRRI - U APT B INA 2 Bl A& 2% &2 1) ™
LA P B 1 K B A ] BB S X R

B2 5 APLRUE, ]S AARA R S L el “ B m MRt 587 —— AT M) RE A A I
FR AT BB ST 2R B — b i) S5 ARA AR TT 5

AP AL P R SO VPR E R SR WL E, R 2Tl S KU BT SRFE BT IR . 1% I PEP
411,

provisional package -- 27 44,
2 W provisional API ,

Python 3000
Python 3.x KB EAIBERR (X2 FHEMRA 3 i AR R O Rt 3 T ) A It
5k “Py3k”.

Pythonic

TR B — BAURS S04 1 Python 15 75 fe i I AY KRS FIBILE ,  IM0AS 2 (1) HoA 8 5 il
AR R SEBACRS . BN, Python [ 1 WS 22 (] £or TEAIRER A P — A>Tk AU G i) By
AR . WEHAEF B ARG, LA Python Y AAT I S e — U7 T R

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

TR I A B 5745t B Pythonic #7352 X FERY:

for piece in food:
print (piece)

qualified name -- [iL ¢ %55
—NPUS SRR, BRI 4 SRV E A ENZ A b SR RN S R R
27, MHXKE XL PEP 3155, Xt i ZH AT RENZE, B84 PR SRS 24Fr—2L
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>>> class C:
class D:
def meth(self):
pass

>>> C.__ _qualname

ICI

>>> C.D.__qualname_
'C.D'

>>> C.D.meth._ qualname
'C.D.meth'

295 T 5 BT, 7 IR E & AR B AR R IZBR B AR S B B i A, Hh e S A
AL, Ul email .mime. text:

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

'email.mime.text'

reference count -- 5| it%
R RTIHEE . 24— DRGNS, BERaRem. Reikiimmortal Xt
G EAKEAXHAE 5 T, PRI AR SR IEA 2 90RE . 51 710 Python (A H5 K 15
W RATILR, HERCPython LI —A XA ITER . F2/F A A A sys.getrefcount () B
BORR IR E X5 HTT4L

regular package -- i B0
G M package, BIINEEH 1 _init__.py SR H %,

%2 W namespace package.

REPL
“BEE-SRIE-FT ENfEER” read-eval-print loop fA4ES , interactive s shell 15— 4 F .

__slots__
— P ELESS TR B, TS R R S I SR R T R R SR 1 R AT IAE . BRI TG
R§AT, BRI ALS), B2 RRBETEDEIEI TR, BIAMRFE N N HRRT, FF
HHE A5 KRS

sequence -- J3:51]
—Fpiterable, ©XFFET __getitem_ () FRIR R ARG | HITERITE IR, e X
T—AREFHKER __len__ () Jr¥k. WEFFIEBAE List, str, tuple fll bytes &, HHHE
BR dict FHF _ getitem () Ml _len_ (), (HEHZENBLGTARF, HAE 6 HEE
Hhashable BEM A2 BEBCR AR ITE

collections.abc.Sequence H%%%%XT*&EEF%E@T% =, 'EE __getitem__ ()

_len__ () ZA4b, W®EINT count (), index (), __contains__ () fll __reversed__ ()., LI Ik
PR O RBI DA register () SREAXMIM . EIRECE Sl A P ik EZ 308, S
) 3 A A

set comprehension -- {55
AL — AT IEACKT R R T B e R IR IS5 SRR G ) —F BE B, results = {c for c

in 'abracadabra' if c not in 'abe'} ¥AENFAEES {'r', 'd'}. 20 comprehensions.

single dispatch -- fisr IR
—Fgeneric function 53PRIE, HILIRET BASEIN R BDRERT .

slice -- YJ )i
W RALE TR & sequence —FBHIX S . VIRl ad i FARFRic a1, 7E 11 hA L
NPAE S BEEES, Bl variable_name([1:3:5]. H$E5 (FhR) ARiCHENFRME A s1ice Xt
%,

soft deprecated -- ;37 /]
WK W) APL AN AEF R SRR A, EEEA R IR ZEn. XFEAY APT KRR
FAESCR IR, (B — 2 Ry T e Rg i .
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SR FEIAIE, A APLRS R RIMA 2% 55
Z: i, PEP 387: Soft Deprecation.

special method -- 75 Jj ik
— iy Python F=CiA A B3, HIORRIEASRALAT R & AR DI IR I 4555 . XA iy 24 PRy
AT XL . FRIRTTIAI SO 2 W, specialnames

statement -- &4y
EARREF B (— MRS <) PR, —SRIBEAT AT PAE A expression BT BT
ZERY, IR0 if, while BY for,

static type checker -- i A KIS iy 2%
eI Python fUHE I #4704, PAE IR M@ F NP 5 85 IR M ANTE T H. RS HE A =27 LK
typing HEH,

strong reference -- 55 5| Ji]
TE Python () C APL v, 585|248 MHeA 5| AR BT A mxt g i5 | 1 . FEalEs | il
W py_1NCREF () SRARBGRS | ARG | Al py_DECREF () RFEE .

Py_NewRef () PREXAIH A T OB — XTS5 . W%, SR FASRE | B 1E H 3
Z5wg| H LR py_DECREF () PREL, PAREGT]H A -

152 borrowed reference,

text encoding -- SCASGIA%
fE Python 1, —5E4FH 2 —H Unicode iR (JEFE N U+0000--U+10FFFF). S T AFEAEE 54—
MERFR, ERERTIME A —BFT,

R NFRFER PSS — DA PIRAR . “iE”, A5 B B AT ER R
i,

ARFAFE RSO FFIE Fibdds, BRGNS HI KA

text file -- LA
— BB LT str X R file object . > SCAS SO 5 B a2 17 ) — A T8I ) 45 B9 s i 9 J
B b Brext encoding, SUASSCAF I BT AL 4E DA SCARE (e B vwr) ATHFMI MR, sys.stdin,
sys.stdout [/)Lﬁ io.StringIO B‘J;Wﬂc

S Ebinary file TIREEWTEE T 7 1 xt & SR

triple-quoted string -- — 5| 'S 2fFh
HRAWEAEENSG S (7) SeE8515 ) WFEMFR. BNER LS aREH g5t
WTFRFERIA 2R, HRAZMITAL. ENTRVFRIETA 3 N S R & SR 55 5 HIG |
5, AT A AT IO TR S0 AT, (e S SCRY AT HR IR Sl B 1

type -- R4
Python X} () KA @ B g T AR 3E: BRI R R AR E R Rgp) 280 n] o H
__class__ JEMRTHEGZ M type (ob3) KA.

type alias -- J3%4 3},
—NRAU R S, AEy H U R AU 45 R 8 AR R AT .
R B EM R R At . il

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

AT DARCRER i Al

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

Z: L typing ll PEP 484, H Xt sL DI Re A0 A «
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type hint -- 23878 3§: /iR
annotation AF g . FJEME. BREVIE S B0R [MEFS E TR 2,
AR 2 TR A A2 Python FYSR I EER, (BN 4A5 £ 20 E 2% WA HL. ENEREDB)
IDE S AUH b4 5 EAY
A KB R BRI DM typing. get_type_hints () RiIA, (H/EHERAR &0
AHATPA,
Z W, typing I PEP 484, H X} tb GERYIHEAN A .

universal newlines -- jifi 4 7
R SRR T, A DL F A S ARG . Unix 0FFAER 205 \n ' . Win-
dows FJZ%E '"\r\n' DA KA} Macintosh fJ 25 "\r'. Z I PEP 278 #il PEP 3116 Il bytes.
splitlines () T ffM 2 HHULH .

variable annotation -- 25 & bRl

it As B e 2K @ Pk i annotation
TERREAS SR SBT3 T R

class C:
field: 'annotation'

AR RIS O R 2w BIANA N A B2 int RAUAYME:

[count: int = 0

AR AR TR B TR AR L annassign —7 .
Z: W function annotation, PEP 484 1 PEP 526, H. 9 4R T lkThEE. 5145 |7 annotations-howto DL T
FR s AR ) A SR R

virtual environment -- J ] 555
— R HITE B B 0s 1T BREE,  foiF Python A1 R P22 A THEL Python 43 & LA
TR Rl — RS _Fisf T HAlL Python [V HFEF AT A .

%%EL venv,

virtual machine -- JE{J L
— B e AE A LT, Python Mg AT PA T 15 G 148 BT A2 L) bytecode o

Zen of Python -- Python 2 #ifi
St Python it W JE N 53724, A TS HEHXMES . &FHEANE TR BARR
Frhi A import this”,
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e N

Python [ 34 2 H Sphinx M reStructuredText JFAE 1), Sphinx J2&—4>% JACFE Python SCRY T 4 5 11 3¢
A A -

AT REEZ I e, EWAETEIEE 2557, A0 Python AR o AR AR MUt TTmk, 5 P
reporting-bugs AFANMT S5 . FATHE R B ) 6 S |

RN it -
o Fred L. Drake, Jr., JR4f Python 3R T HAEZ G, RE R AEE
o T A% reStructuredText I Docutils Z4:[¥] Docutils i H ;
« Fredrik Lundh #J Alternative Python Reference i | , >/ Sphinx 242 /) 5T

B.1 Python TRy kE

A RZ X} Python i %, Python AiifEZE A Python SCREA TTHkAY A, Bl Python JRACADJp % 1) Misc/ACKS 3L
PEAIH T3 Tk -

AT Python 4t X ARITIHR, Python A4 1 AL H (R SCRS— IHIHRAT] !
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appeENDIX G

7 S F0iFATE

C.1 zR#pImE

Python 2 %F 1990 4£ %] 1 Guido van Rossum 7F frf = ) Stichting Mathematisch Centrum (CWI, [j, https:
Ihwww.cwinl) VER—17144 1 ABC FIEF G465 B35/ . Guido {59842 Python 1) = ZEH, R EHRA
& T2k B HAB AR BTk

T 1995 4F | Guido £ #:7 Jé I/ Reston T7 ) Corporation for National Research Initiatives (CNRI, T, https:
/Iwww.cnri.reston.va.us) &£z} Python #g TAE, fAedl B kK T2 A2 A .

Tr 2000 4£ 5 H, Guido #1 Python #Z%.0>FF % 41 A #% & BeOpen.com 41 %t T BeOpen PythonLabs [#]B\ . [H]4E
10 H, PythonLabs [#] A% % Digital Creations, 544}y Zope Corporation, 7 2001 4, Python Software
Foundation (PSF, I, https://www.python.org/psf/) {37, X—1% 11 NEE 5 Python #H 3 B H1R =AM
BISLHYARE A ZHEH . Zope Corporation ;& PSF [1)— MBI i .

JirA7 Python Z AR ZTTIRAY (A R IT PRI E XL https://opensource.org). FET S E, KREEAH A4
Python % 7fifiidt & GPL AR5 FREEE T4 A HIL .

RuRA  EBE i aE

©
U
—
i
0¥
N

&7 (1)

09.0% 12 nl/a 1991-1995 CWI T
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI =
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI =2
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.142.0.1 2001 PSF 2
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 FEE 211 2001 &4 PSF 2

O #ik

(1) GPL A H AL TATZHET GPL %A Python. 5 GPL A[A], FfA Python ¥F Al IEHR fLFHik
I3 K GAB VR IUCAR T FE TR TP IEAR BTG 18 8 . GPL 328 B ¥R I HIE (/5 Python W] DA Hofih F
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GPL EARHYE A AN AP RTUE AN AT RA

(2) #% % Richard Stallman [¥ii5, 1.6.1 A& GPL 3451, BBV AT IR & R & a4k H
JEH | CNRI ({1563, Stallman FOAEEIHE45F CNRI AL 1.6.1 5 GPL ” HIEARFEA.

AR ZAE Guido 155 T TARMISNTE I, , (AKX LKA N AT RE

C.2 FRERs{ LIE M5 A Python BZRFRF0FMF

Python {441 S04 A9 {8 T 4 7] ¥4 Python Software Foundation License Version 2.

M Python 3.8.6 J14G, SXARYFH RGBT, BEVERS SN H AR R ] PSF License Version 2 Fi{lZero-Clause BSD
license XUEE A FH 77T .

FA 7 Python PR AR VFAT . I BEVFA] S SRR AT 2 R — RIS . A X e
AR SE R RS TP T A a9 75T 57530,

C.2.1 PYTHON SOFTWARE FOUNDATION LICENSE VERSION 2

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSEF"), and
the Individual or Organization ("Licensee") accessing and otherwise using this
software ("Python") in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2024 Python Software Foundation; All Rights
Reserved" are retained in Python alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python.

4. PSF is making Python available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any
third party.

8. By copying, installing or otherwise using Python, Licensee agrees
to be bound by the terms and conditions of this License Agreement.
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C.2.2 FHF PYTHON 2.0 g BEOPEN.COM F o] tipiX
BEOPEN PYTHON FFJ5 i T 3 &5 1 i)

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

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
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internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013".

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

(B L)

C.2.4 FHF PYTHON 0.9.0 E 1.2 ) CWI #F 5] #ipiY

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

Cawy
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE .

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON DOCUMENTA-
TION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Wk Y o] S8
AT Python S ATHL LAY S5 =7 B b VAT RO, AT AR A28 LR I

C.3.1 Mersenne Twister

YE°M random B R 2 _random C ¥ @B A% & T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html N1, AR B R IEAR s TR

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

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

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR

PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
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LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

(B L)

C.3.2 EfEx

socket ffi[l] T getaddrinfo () fil getnameinfo () WIDE i H (A [a] 5 S04 https://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. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C33 REEEFRS

test.support.asynchatiﬂ]test.support.asyncorei%tkfﬂf?ﬁkj:ﬁﬁﬁﬁo

Copyright 1996 by Sam Rushing

All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR

(T
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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 &

http.cookiesiﬁikf@f?QLW:ﬁﬁﬁﬁ:

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 HITIEER
trace AT PAT

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
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(B L)
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 & #k
uu G AL AR A A

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

— Arguments more compliant with Python standard

C.3.7 XML i3 =R A
xmlrpc.clientfﬁi&f@f?@&jiﬁﬁﬁﬁ:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll
test.test_epoll *ﬁﬁ%@ﬁ%?ﬁﬁ%

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue
select fER KT kqueue FY4 & AT A H:

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.
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C.3.10 SipHash24
Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein [ SipHash24 SVERSEH . B PA R

AH:

<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/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c SCAHEHALT C pREL dtoa Fil strtod, T C RUKS EHUEFI FAF R Z (B M55, BIRAE
H By David M. Gay % 5 1) [d] 44 3Cf4.  H B SCHF R £E https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c /i), fF 2009 4F 3 H 16 H Kz Z E 19 546 S5 AR UBCRI VR n] 75 BH:

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

*

*

*

*

*

The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

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

C.3.12 OpenSSL

WERABAE R GEA SN hashlib, posix Fll ss1 £ffifi] OpenSSL PEEEETHERE. HAh, Python ) Windows
FI macOS “Z4 87 1] fE 2> 4% OpenSSL FERRIAS, Br AFRATHAE M 45— 15 OpenSSL /7 A] Ik 1) Il 4% .
XTF OpenSSL 3.0 &k, MHEGEATAERA, ¥{#iF Apache License v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

(T
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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.

"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.
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2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—-claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or

EF 0
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for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any

risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

(B L)

C.3.13 expat
pyexpat ¥ J&E M Fr G expat JERIASKIER, BRAEECE 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

(BETID
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a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi
BN ctypes BEERTJEN _ctypes C ¥ 2 (A4 1 Libfli J5 A B A L, BRAEA R ICE T

——with-system-1libffi:

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. 1IN 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 EARBIRY 21ib BAKIHTCk N THE, W a5 zlib JEACR 7 DURAEE 2140 47

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
(A
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claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash
tracemalloc {Hi I Fr FE M) L PLEL T cfuhash T H

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

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

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec
YEH decimal BEHFZM _decimal C ¥ 2 i 114045 T libmpdec PERYRIASAE ), BRIEF A BCE 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:

C.3. WrRHRHaYiF =] 508 139




Python Tutorial, & {ThR4 3.13.2

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

(B L)

C.3.18 W3C C14N X EH

test A HI) C14N 2.0 MiR4E (Lib/test/xmltestdata/c14n-20/) $EELEH W3C R https://www.w3.org/

TR/xml-c14n2-testcases/ FHR#E 3 S5k ik BSD ¥4 A iF & 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,
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 A iE:

Copyright (c) 2018-2021 Microsoft Corporation, Daan Leijen

Permission is hereby granted, free of charge, to any person obtaining a copy
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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 BEHKRLEHR MK H uvloop 0.16, ERRET MIT ik &ZATH):

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.21 Global Unbounded Sequences (GUS)

WA Python/gsbr.c B4 B subr_smr.c 1 FreeBSD HJ”Global Unbounded Sequences” 4Z4x P77 WL T % .
SR EET 2 453K BSD VR Al IEA K1Y

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
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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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expression -- Rik#, 111
extension module —- ¥ Bk, 111
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F keyword argument -- X FE¥, 115
f-string —- f-F&#H, 111 L
file object —— XX %, 111
file-like object -- X £, 111 lambda, 115
filesystem encoding and error handler —- LBYL, 115
IEFABEA ARG HRAEE 111 list — A 115
finder —— &K E, 112 list comprehension —- %%k &F R, 115
floor division -- [ FEER %, 112 loader -- fn# &, 115
for locale encoding -- E% R EHEEHK R, 115
statement -- &4, 15
Fortran # %L, 110 M
free threading - E Eh&;]:i, 112 magj_c method —— @7]‘(7‘]‘%, 115
free variable —-— E m%%, 112 mapping —_ @%%ﬁ]’, 115
fstring, 50 meta path finder —— JLEZEEHKE, 115
f-string -- f-FfF#,50 metaclass -- %, 115
function -- [Z!ﬁ method -- 7‘7%
annotations, 28 object —— X%, 71
function -- E#, 112 FEFK, 120
function annotation -- K HFAFE, 112 JEAR, 115
method -- ¥ &, 116
G method resolution order —- ¥ & & #7 i )%,
garbage collection —- H3% [E Y, 112 116
generator —- 4 &%, 112 module
generator —- 4 &k, 112 builtins, 45
generator expression -- 4 RERZAR, 113 json, 55
generator expression —- 4k BERAR, 113 sys, 44
generator iterator -- 4 ik R, 112 1# & path, 43
generic function —- & A& ¥, 113 module -- 3k, 116
generic type —- %A, 113 module spec -- M, 116
GIL, 113 MRO, 116
global interpreter lock —— 4 & f## B % 4, mutable -- F X%, 116
113 N
H
name
hash-based pyc —- EFAFW pyc, 113 o, 74
hashable -- W%, 113 named tuple —- £ 4 T4, 116
help namespace —- & = |d], 116
WE R, 79 namespace package -- 4% % [A 4, 116

I nested scope —- #%ZE1EHHE, 116
new-style class —— #FH AL, 117

IDLE, 113
immortal - KA &, 113 O
immutable — A ZX L, 113 object —— X%
import path -- R AR, 114 method —- ik, 71
importer —— $ A%, 114 XM, 53
importing -- § A, 114 object -- X £, 117
interactive —-- 555,114 open
interpreted —— @EA, 114 WE B 53
interpreter shutdown —- fB#H XK, 114 optimized scope —- TG40 816 F &, 117
iterable -- ETI%TJ(J@'%, 114
iterator —- i%fji%%,ll“ P
J package —-— @, 117
. parameter —-— ﬁﬁé}, 117
json PATH, 43, 105

module, 55 path
K module 1 &, 43

th based finder -- #T By &K A, 118
key function -- #E %, 114 pa ase inder THARHERE
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path entry —— B#AANH, 117 soft deprecated —- X F A, 119
path entry finder —- B&ZEN O &EHK &, 117 special method —- HF%kF i, 120
path entry hook —- B& N H4F, 118 statement —-- iEAf]
path-like object —- BE%Ex%, 118 for, 15
PEP, 118 statement —-— i%/a],lzo
portion —-- 4, 118 static type checker —- BAXAHFE, 120
positional argument —- fL & % ¥, 118 string
provisional API —- # & API, 118 M F W AE, 50
provisional package —- # ZF 4, 118 B EEE, 50
Python 3000, 118 strong reference —- 3&5])%,120
Python HBEZI; PEP 1,118 style
Python M IRZE P ; PEP 8,29 4, 28
Python #BEZ Y ; PEP 238,112 sys
Python #EEZ Y ; PEP 278, 121 module, 44
Python HBEZ I ; PEP 302, 115
Python HBEZ Y ; PEP 343,110 T
Python HEEZ I ; PEP 362, 108, 117 text encoding -- X ALK R, 120
Python HEEZ; PEP 411,118 text file —— SUAXH, 120
Python ¥ BEZE; PEP 420,116, 118 triple-quoted string -- Z 5| EF /&, 120
Python M EEZ; PEP 443,113 type —— KM 120
Python HBEZIY; PEP 483,113 type alias —— K& H 4, 120
Python 3 EEZE P ; PEP 484,28,107,112,113,120, type hint -- XA FM, 121
121
Python #EEZ; PEP 492, 108, 110 U
Python 3 FE; PEP 498, 111 universal newlines —- & 34T, 121

Python HBEZ Y ; PEP 519, 118
Python HBEZ Y ; PEP 525, 108

usercustomize, 106

python MIEE Y ; PEP 526, 107, 121 V

Python i%?ﬁ}%-%{, PEP 585, 113 variable annotation —- & EARiE, 121
Python ¥BEZ I ; PEP 636,21 HEBH

Python M EEZ; PEP 683,113 help, 79

Python HBEZ Y ; PEP 703,112, 113 open, 53

Python i%?f]’ﬁ}%‘%(, PEP 3107, 28 virtual environment —- & IIFIE, 121
Python iEZ; PEP 3116, 121 virtual machine —-- J&##, 121
Python #BEZ I ; PEP 3147,44 B A, 21,28

Python M EE#Z; PEP 3155, 118

PYTHON BASIC_REPL, 105 W

PYTHON_GIL, 113

Pythonic, 118 %ﬂ[ﬂ]name 74

PYTHONPATH, 43, 44

WEFHEFEE SO

PYTHONSTARTUP, 106
R
Q path, module, 43
‘ X
qualified name -- [RE %%k, 118 object -- Xf#£,53
R XA FF 8, 21,28

BATETEME, 50
reference count —-- 3| t%, 119

reqgular package —- ## A, 119 Z
REPL, 119
REC

Zen of Python —-- Python ‘Z%?i, 121

RFC 2822, 83

S

sequence -- JF7, 119

set comprehension —- £A4# &R, 119
single dispatch —-- ﬁfj\‘]ﬂi, 119
sitecustomize, 106

slice —— ] k4,119
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