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Python @i 7y 5. DREEIRIARRERRE S . EA WG m R R, B i B AU Ik R B
. Python BUHERYRIAFIB R AUE], SO H AR, (e RDE2 Euf AL HorE -, #5
(ETAFI-bResst e o e P R AR 5

{3158 T DA £ 1 EL 96 2 H 6 Python P14 I (hutps/www.python.ore/) BUEH5 K F-& 1T Python 13825 A1
WERRSCN, RIS AR AT, IR, T UKL ). 55 4h, Python ErABULELH T 3
% 4 HL S 2955 =7 Python 4L, PSRBT HL . DARMIONIIISCPE, A BRIIGEITA , TAEEA8 F A
B 35T L 4L

A C i C+ (MR B CRFIRREE S ), W LAMRZE S e Python B 25 [EHT 92 6 b =X S kAL (ED,
[lE, 3R] o B () R i i AR =XR(E], Python i A EE)H 458 78 FH A TET#E 5 (extension language).

E OB S T Python 557 LRSI EAME S K IRE. BT EEIZ S0, B Python H 2k 5 A2 =X Hu i i
A B ERE . EARE R, WA ERE Dy, WEE S EA B S Hog ik .

FAE T fi# Python EEWEY A FIBSALAHE A, 752 [F library-index., 7F reference-index #1, #3A] PAZ2F Python 35
FHIERMER. HH C 3 C++ FIEMPE(F (extensions) 7 # , 75 extending-index Fl c-api-index . I,
Ab, TTE _EHEEHR B IR AL) Python S

EHBSES, BRMAGEE WG, BE, WATENHSE—MFEN6E. Bunftz, FMmE LR
JBAES TR Python Hfe(EAF— SR AYARLE D RE, B T A% Python 5 MO (LBLEAR . WISCHURME, LOfFA RE
JIEIFE AN 5T Python BLAH SR, BMLFitE— B4 library-index iKY Python b AL A TEAS .

#rE k. HIH B EAT AR -
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CHAPTER 1

% B Rk

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

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

1E_ R BIFH, Python IE 2R AEIIFES

W FFR AT PAE] T HE 64T 151717 %5 {# Unix shell [E14<5 3% Windows it YRS g H, {H shell (B4 it & i R B 22
s ) SCFEES, A E AR sk . R ] DAL B 1 C/C++/Java R, (HERE 2 58 AU f SRt
TR PR E R . AHIRIA S, Python ¥ 5 Ml A, [FIREFE Windows, macOS. Unix fE3 & 4% F#ifr, H
FE B H M B B RS B T A .

Python B[ 57 FH th 2l & B B AR EE S . BIRLL shell A, #Eyms 8 AR g i Bl o 2 19 3% .
B —7J51f, Python $2fitLr C M EShEMAr . FH#A C, Python {EE—(A [dEH s miEiESs ], BE
AT B R R [ e ) do B i, R EE e 2 R ) R U(E], Python 33 JHfEE) L Awk (FEEZ
Perl) BRIEMEZME L. 2/DEFZHE T, (H Python MR AR HANGE 5 2 A 511 .

Python f#F/RIEAE Y 7 2 AR AL (module) [EJj#fth " 55 78 8 /] %5 HoAth Python #2301, Python H 45 T —1{H
RREGEMERAL, B MEEMEREER MR ST B M E— B IR 25T Python FE W HifI . A 2L
AR TURE R VO, RGN . socket FUTAE, H AL T Tk 25/ T HHE (GUI toolkit) F{ /A .

Python @ B3G5, WIEIATFL Aslilisy, AELRTERI SRR 148 T I BN ] BN Ear REEE)
MO, TR REAR 7 (B BB ARG S DR B8 T e BN E AR 2. B I sl — 48 40 740 B s B 5 11
Ko BRI R,

Python i#FEFAE M) % wT. M Python BAEMAENREEAAGEILN C. C+. Java BIEIEL. BAHAT#
EIEESE

« Python /5P i) R EIREYE—BOAS (statement) SRR AR EVR A #4F
o Bl i B DA A HECED [t o 1 35 58 5
o ATEESEENG .
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Python /& *T 4% 744+ WIARAR G5 C A2, MBEIE A [EVa e U AL 2 B 2 INA S 1. Skl
T PO R A TS S8 A LU B A, B2 Python 5 E| — L DA AT E X (binary form) FEH 1Y
Fesld (BilanfeE Bt RTro A8 AU ) . AARARARE 2@ bR AS &, LTt n] DASE Python B i 45 )
N C e MR, ERE MR h ] Python 5y FE sl (EE) R IEHE S HIEH

EAE—4E, EMEES 2 A BBC [198#] (Monty Python’s Flying Circus) 44, Hil€dHse4EA EE . fEEH
SR | A ) = RS EE R R, S 2 R el S i A e

URARBUE CL A BRI, IR @ AR 1% Python SEZANEN, Wi EREGE W sUR EEMHE. HMAGE
AR R, —BER, —B KT ELIAE Python Hd B

TE N EERET e AR o] 6 1 Bt o B A PO A H AR, (Rl A B T 2R S B
Bl

PR AR BRI, M E BB 2 B4R Python FEF B R B M sE 24 (. —BIAR 2 3 00 8 5
(expression)., PR (statement) F1& R (data type); #3522 (function) EEAS4H (module); A% € —
S e O 174) E RELAN 5] S (exception) B I H 22 FE(E] (class) .

4 Chapter 1. #EiZELk



CHAPTER 2

{5 A} Python E7%&8

21 FEEER

Python B i# 28— R ZHEAE /usr/local/bin/python3.10 &N 1% /usr/local/bin A Unix shell
I8 RERAS, A LU T 4528k 7T PAIEIE) Python:

’ python3.10

REE)E) Python' . PHEH A AR H B2 e 468, HAbh HEW R A FTEERY ;s SHASRAEHLIY Python 1
AN ERGEPE. (Blfn: /usr/local/python 2EARH A BAEMEE.)

Windows &% H, 1 Microsoft Store %2 Python £, #ER] DA python3.10 ayd T . UWIHRZEE T py.exe
launcher , HIW A py fird. FHSEWIED: setting-envvars, T I ABEIE) Python (#1775,

T EH R A —1f end-of-file 7T (£ Unix _F[E] Control-D; #E Windows F[E] Control-z) €r{#if5H
Pt AR HIRIE] (zero exit status) BERH. AR EAMIBIAEA R, WAILABAIES quit O BEBH R

BRI ST SN AT S, 76348 GNU Readline UMM R S Lo B &Y. EEIIL, 54
WoE T BT M 4 PSR Jr vk E): 75— Python HURAFHMA Control P, I
BIEIE, WA i R A 6 X 43 o 2 o FHE N GBI bk, D e 5
g, kB P, EAREEA ISR LR FLRERT backspace I IC.

535 S A0 PR AC 2 2 Uni shell: A0SR B WP I W S5 25— W]ty 265, & (B B sU Mol 45 4
SR M I 7 A (3 s ) sedin (0 ARRIE 3, s e e BB A A Bt

7 —E# G 7 X python -c command [arg] ..., BEEWITTE command [ERHES (1), 17
[EJ4n [ shell fr) —c 88IH. Python ff) 54 %5 145 shell I EIRFEIKTI0, R HEM519HE command
WA

2 Python BLZ{H F FNEIAGE—H 8. B python -m module [arg] ... A] DABIAT module B4
B IR IA S, st ) B A TR AR AL A 8 24 A8 — kR nd A7

WEPATEARR, ARG A BEEASTRRHE A BB, R TERATEARN RS MA -1,
JIT A 184 7T 1Y 2 B0 RERCAE using-on-general .
¢ Unix 1, Python 3.x FFFAHL S 4R DA python fEELITHRA BT, DABESLELBIA ) Python 2.x BUFTHI 4 FREE
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2.1.1 {HESI®

W EARR R [EA 2 A AMNY S 85, A i EE b e AL list (R%1) [EH8IRE sys WAL
argv ¥, RAPAMAT import sys BUSEMERS). SMBHHRE R/ PE—; wEABTMEA 4
SI8R;, sys.argv[0] E=FH, HEARZE '~ (F8EMERA) K, sys.argv[0] [F]'-'. ®HH -c
command W, sys.argv[0] o', AR —mmodule W, sys.argv[0] EZBALETER EERK, H
RAE —c command B —m module [)3#E TN G4 Python BRI IIE, T2 ETE sys.argv ST 4AE N
command 5% module 1§ [ .

21.2 RN

TERCH (tty) BAERUATIE S0, FRRGEZ 3R (interactive mode) WHEAT . TEEREMAH, ¥R 248+
A, PURBIAT RIS S, TPRURTEE I ZMRREE (>>>) Foi; BAHESHTR, BURRZRFH, H
soe=fHEE (.. .). EAEREGRE, ERBUREGNUE. BATUE. BOERY], REARIUR

$ python3.10

Python 3.10 (default, June 4 2019, 09:25:04)

[GCC 4.8.2] on linux

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

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

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

Be careful not to fall off!

WA B EBRAMEA, 729X

2.2 HERHEECHIEER

2.2.1 R TIREE (encoding)

Filak Python J5UATSHE S M7 TCAMABHOT UTF-8. 755 (HAHEh, (15 b 2 B0 2 19 5055 1T DA e i bt T 76
BIEA . )% (identifier) SR —— HESATEREE st M sl HLGE T ASCIL S C/EEAE 4, i3 th AR (ol
portable F2 A7 SR, WIS B EREMBUR AT 700, (SHy e o 2 i st £ ) UTF-8, [FH
T R L E S E iR

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

’# —*— coding: encoding —*- ‘

Hrr, encoding 7] PASZ Python S #Z (/& —7E codecs.
e, BEHAGEH Windows-1252 %, VRARAE 22215

’# —*— coding: cpl252 —*-— ‘

§ — AT B A — TR AMEE), TEVRAEVAUNIX “shebang” line 17 BITENE . LI , 4l Wl SRy 7ER SR A 46 —
7o Bl

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

)

22. ERRAEH

ol
i
i
N
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CHAPTER 3

—{E3FIEXHY Python 4

TE R EBF-r A S Y [ [E I A /R 70 (prompt, »> All...): WS SLEMER], RN EASR
FICH B, AR T IOE T EZ; ARSI R FIe BRI SCFA T2 B mit . W aE
FHR, R HA KRR T ook, REZATIRE T S AR 2T 6 A & i AR .
EARFEF T2 @b, EEMME B A, 73R U&Ef#. Python FHiYEf# (comments) Hi hash
FIC # PR — ISR, BT AR . a5, Bl G, EAE R BT UR
(string literal) 2 H', hash FICFE -5 SCAR 2 WP RS [E)— hash 0. [RFIEIf# S 2 F AR E B RE X0 A €t
Python f##, TELRE HHIREA— 2 EHEA

— BB BINT :

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

3.1 i€ Python E{EFtE % EH
AR AT HLAY Python 764, [EELAESHE—HERRTIE >>> B, (A TSAA)

3.1.1 &5 (Number)

HESIFE G A EA . R DA A — 1 expression (GERE ), B& 5 HiZ 14, Expression f{5E
VARG ST+ - < A/ AT E R R 2 SRR EE T (B0 Pascal 5 C); 555 () RTRAUMI RS-
Bl :

>>> 2 + 2

4

>>> 50 - 5*6
20

(T IUakss)
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EHE—5)
>>> (50 — 5*6) / 4
5.0
>>> 8 / 5 # division always returns a floating point number
1.6

Ry (B0 2. 4. 20) [Eint ZU88, BePA/NEEROY (R1 5.0, 1.6) (Bl float k. ML
BRI BER R B 2 WP B R LR

BRI (/) sk [ul 5 — i float, WNREAS floor division [EIEF BT R, VRw] AGE /7 515 FHERET
LA %

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

5.666666666666667

>>>

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

5

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

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

17

1 Python 1, FHEEIR (powers) A DASH ] ** j#5E !

>>> 5 ** 2 # 5 squared

25

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

SERFFIR (=) PTA I E S O (. IR(E e 2 1%, 76 TR FIoCmES @SR T 4S

>>> width = 20

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

UR— RS BORYE [ £ 5% (defined) | (RPEEMCRBURNL) , Wl G & & B — A gk

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

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

VR ISE A e S, JEFLT (operator) i FIR AT IT (operand) IR HUE S S o K EIE) 72 26
L8

>>> 4 * 3,75 - 1
14.0

FEH B AR, SR fg— 0 B AR A SR PR IR 2 B _ . iEFRRE AL Python E s ERPH
W, TR RS L

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

(Fgksh)

VIHE = SR8 - WEERT, —3++2 gD - (3++2) [EE45) -9, R B RSB JCIEF A3 9, 4R7T AR
(=3) **2,

10 Chapter 3. —{E3EIER A Python &4}y
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HEH L5
12.5625
>>> price + _
113.0625
>>> round(_, 2)
113.06

S (1 M e P D LRI R M E) 2 JRUAEL — 4T A 0 5706045 A I A
S T A ORI 4 AT D

%7 int il float, Python 748 T HALM AL, U5 Decimal fil Fraction. Python ZR[EIZ: 7 3E(F
#5 (complex numbers), [EVff 5 il T &8RS 2 E#pFBe (BF 3+579).

3.1.2 =r& (String)

BTy 2 4h, Python ] DA, i A A B . M A SAEREI9E (. . L) S5
SRz, W SRR RA R SO\ BRETE B 5 %

>>> 'spam eggs' # single quotes

'spam eggs'

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

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

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

'"Yes," they said.'

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

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

FEHB AR BT, W TR @ s | R e ELARRAT O & SR E) (\) B, SR A R el e A i
AEREA B TR AR (GRS SR g ) , AR HIME . —BoRE, vHagi
SlaRm EA &5 985, NS sRaET . K print O GEEESFMEL, EgEREaERT]
5%, [ELH AR A R Bk E oo ARk e

>>> '""Isn\'t," they said.’

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

>>> print (""Isn\'t," they said.')

"Isn't," they said.

>>> s = 'First line.\nSecond line.' # \n means newline
>>> s # without print(), \n is included in the output
'First line.\nSecond line.'

>>> print (s) # with print (), \n produces a new line
First line.

Second line.

WERARAA R IUHT B\ s iRk T oCE, ATDARCRE I raw string, AE25— R EG [5ERTIN L « -

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

ame

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

PRGIHARET , FPARAFRRAN \n ZERL (L) R (L) SR AR . RS SR, AR B ISR, R
ZKE] " (EbZEBKE N "), JZ IRl .

3.1. {E Python E{EstH#ER 1
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IR FAFER AT — DRI R . — DR FAFER AR BELATT LD \ T4 S5 I FAQ 0 H TiFEZ
F MG INE -

FESCAT DA AT Ko — R M S E RS 98 . g L R E T e A )
IAFEHRE S, B IAEEATRIIA \ REGHE W1TE. ALV flF
print ("""\
Usage: thingy [OPTIONS]
-h Display this usage message
—H hostname Hostname to connect to

nn vl)

FEAEAT L CERSE—MEGEEE P hETh):

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

FER W DAE A + 8 4% (concatenate), [FIf] *~ EEZ TR MWEIE:

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

W DAL ARSRE P H3 3CA (string literal, RIRES |9 B0 H) Sl B B s HGE AC

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

WARARE ) Br— AR R TR IRE , FIRHAR 53 (B B B S p R+ A -

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

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

(EE R R P AE ARG 5 R LT, Tl T A0 A iz o

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

SyntaxError: invalid syntax

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

AAAAA

SyntaxError: invalid syntax

YRR B A P ol S R L, B+

>>> prefix + 'thon'
'Python'

FH LA [R5 ] indexed ] (THE, Bl subscripted), #5—ff7 oy RS MEE 0. B R 7o RE; —
fA<FICaE— M AR/NE 1 58

12 Chapter 3. —{E3EIER A Python &4}y
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>>> word = 'Python'

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

>>> word[5] # character in position 5
lnl

ROMEPT AR AR, BLRFSOAE A B aa s

>>> word[-1] # last character

lnl

>>> word[—-2] # second-last character
lol

>>> word[-6]

'Pl

HERHIAEE -0 2 FR 0, ARRTIMEH -1 Bk,
B TREIAL, FERIRSR [ U171 slicingl. 51 HIRE R BB TIC, W17 AT DAGRIREE ] 15-Ef (substring):

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

Yl R & 5] (slice indices) G AR # HI I THRAE, AW ERGIMERFFEEE 0, 1H4 W25 —AH 2R 5 AR T R
R AL 5 7E slice A

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

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

lon'

>>> word[—-2:] # characters from the second-last (included) to the end
lon'

HEEAERGEMRE S, MEERKEAIES. BMAT s[:1] + s[i:] KEFR s:

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

15 [EVA 8 i BLEDAE slice 2 ANREAERY . AU slice R GIHESEZ oo B, Hep s om0 %
H 0 FH ) n AT ICHY TR R R — R T CH A LB A RS ME », Bl

e e S S
' Pl y |l t |l h|oln]|
fom b+
0 1 2 3 4 5 6

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

FATHT A ETERRIIMALE 0.6 MALE: 5 ATHIER TERTHAMME. d1i 2 j 1Y slice W& THUR i
T Jj B W I 7 G

?ﬂF%%E@%%I{Eﬁﬁ,*@ slice AR RLAE ARG IE 2 22, R A ETE TR ST BN, word [1:3]
IRERE 2.

B Rl — MR KA 25 ME i R

3.1. {E Python E{EstH#ER 13
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>>> word[42] # the word only has 6 characters
Traceback (most recent call last):

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

NI, 7 SR L P R 5 | (LA slice Hh @ 2235 14 g AL -

>>> word[4:42]
lon'

>>> word[42:]
T

Python “FHR SEVEP U - A @ immutable, HIG, Bl *%@%%‘Hﬁﬁﬁtﬁ@i%%‘e

>>> 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

RS B A R T HR AR ZH RS — T Y -

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

>>> word[:2] + 'py'
'"Pypy’

Vg R Len O [EE-—(HFERARE:

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

W%

textseq FHiiE sequence R HHI 2 —, [EIZ % BIE FH#A0E.
string-methods -5 30 4% A3 2 Tl B A EI R 1 method (J57%) .

f-strings {0 & ) FHR SUAR .

formatstrings A% str. format () FHAEAAL (string formatting) [ & 7.

old-string-formatting 7£ 5 H3 (] & J#55 THZEE TS, 828 10 T P AR UL IME, T2 MM (e AR 45
AR

14 Chapter 3. —{E3EIER A Python &4}y
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3.1.3 List (&%)

Python JR AR SSCRRE) A 2 bR E], 1 ARAR A4S ] 1 B fi
WEAETHESRZ H . List A A ARRRER TR, Hill

LI REE (F2 oK, Hitem),
feg syl plioptiink

B RS R BB list, W] AR R— 2R 51 A

HiEITE

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

mE R (AR HABEIE Y sequence BI[ED)

list AfPABEZR G I FITI A (slice):

>>> squares[0] # indexing returns

1

>>> squares[—1]
25

>>> squares[—3:]
[9, 16, 25]

the item

# slicing returns a new list

FI A1 B o [l (i st

B EORIICR . ]

2 S
PENSNE

FEVATIE D) A T A dist i1 BE(EIE]

>>> squares/|:]

[1, 4, 9, 16, 25]

List ¥t 7 2 Q1924 (concatenation) 254

>>> squares + [36, 49, 64, 81, 100]

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

AR SR S immutable | list J&mutable BUF), BIksE list fE1Z 2 AT B -
>>> cubes = [1, 8, 27, 65, 125] # something's wrong here
>>> 4 ** 3  # the cube of 4 is 64, not 65!

64

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

>>> cubes

[1, 8, 27, 64, 125]

PRt T DATE List e B IMA BTG, BRI append () 7 ik (method) (FRIMFHHE & F R EL HiEmEIN):
>>> cubes.append (216) # add the cube of 6

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

>>> cubes

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

AT DA slice BRAH, Wesg List i RUDN, EL 22 A list:

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

>>> letters

[Va', Vb', ’CV, ’dV, le’, lf’, lglJ

>>> # replace some values

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

>>> letters

[la" lbl’ ICI’ lD‘, lEl, lfl, lgl}

>>> # now remove them
>>> letters[2:5] []
>>> letters

(QEA)

3.1. {E Python E{EstH#ER

15
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(R —H)

[la', lb', lfl, lg']

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

>>> letters

[]

[ElE ARt Len () ZRATAYE HIAE List |

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

WA PARE L JE list (77 list £ 87 HiAth list) , il :

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

>>> x = [a, n]

>>> x

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

[vav, 'b', lcv]
>>> x[0][1]
b

3.2 MREXRETHIR#E

TR, AT PAR Python ARBEFLLL 2 fin 2 SEVEER TAE. BN, FATaT LAY 2 (SR i o S IH) 751 -

>>> # Fibonacci series:
. # the sum of two elements defines the next
.. a, b=20,1

>>> while a < 10:

print (a)

a, b =Db, atb

QO Ul W NP PO e

BT FIA T # 2R

o SHATHE T ZEIE: AU a B b FIRFAE] TORIE 0 B 1. FERR AT R BR{E A B 1 —
U, NI T ARSI AT BGEST (expression) G SEHHHIT (evaluate), JR{ETHHE/E. A THMEST A h 2= H K
PRt o

« while [F R EEMGEEE (WLHEG: a < 10), MG EHEHRIT. 1€ Python FiI[A C3EF, T
I A B (EE L (true); FER (false). &I LURTH . List, £ E2 R4 HE; EEERE
FERIFPANEIEL, 25050 BRENER . AR (50 FH A8 24 /2 {081 F B A LU s o At A U BG4 1 (comparison
operators) fff F1AN[F] C 555 —FRIFFSE: < (VNR). > (KIR). == (FFIR). <= UNRASER). >= (Kt
EN) AR 1= (OREEIR)

16 Chapter 3. —{E3EIER A Python &4}y



https://zh.wikipedia.org/zh-tw/%E6%96%90%E6%B3%A2%E9%82%A3%E5%A5%91%E6%95%B0%E5%88%97

Python Tutorial, £([F) 3.10.19

o [EREY F- 88 & 4k AL Python i AR BRI —REBOA . (EEBRT e, frub/HAEERE ENY

T—AT BRI tab s (BfR) 28 FORMERAHE. B0R5 L, RO SErE SO S i v i A o LU (e
WA ZHERERREA A B AT EE. W EEAHOAX A By A, EAEATREEZ
— AT AT ARG (B ERRE T o S A B O e i A Bl R etz —47) « TERTE— 4B
P Y A 7 2 S AR — B

e print () EREHEREEESIH (1) WE. SRR CRMERM S T EZER (R En =%

HH)), B AT DARIRETRE S | B RO E A T A BN T A 198, [EHARREE M e
Az E, NI DGR S i, Bl

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

B 75 | 94 end WT AR ARG S B AN EATAF A B o, B3 AN ) 0 A 65 R o

>>> a, b =0, 1

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

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

3.2. MFEXBHYERE 17
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CHAPTER 4

RN T R AR

B THIA N4 while, Python A TEHAREEEF o MM HIRRE, B — SR —RRi

4.1 if PR

B R BOA R 1 7. B!

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

More

TEwARA T, TTAFESEF LM elif [FiR, H else EREFEIAZNEM, BT elif 2 [elseif ] 19
v, AR 2. M if .. elif . elif . FFAIN] DUHARBA HANARXFE T ) switch 5§
case %iﬂgiﬁc

TR AR [R]— B (B OB AT Hel, BB e e i B EI s B v, AR TT BB & 38 B match PR BAR
FH. WA, 52 Emarch ik X,

19
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4.2 for BRiAR

& Python 1) for BUARAG B AAE C 5 Pascal Tt 5. AHEOR HREIEIR (iterate) — {45 2 #51]
(4 Pascal) , 48 T 1 3 2 SRS BRELE L AT (1 C), Python 1 for BOAKEIRALA 7 (list 5%
FH) BICR, ERE MR BTSRRI AR . Gl (REER)

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

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

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

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

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

4.3 range () FR

WA EE 05, fHERE range O BRER . B0 A -2 228051

>>> for i1 in range(5):
print (i)

S w N e O

& 52 I 45 FRAELKGE AN € BUPEAE U P81 s range (10) ZEACAY 10 E85(E, RPEEAE M BEE] 10 )
f?ﬁﬂ*)fﬁllﬁﬁﬂﬁf—%é'[ﬁo AT DA range ¢ HAMMERR IR, SE B EARMAE (HEEE; Gk
B F] step) :

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

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

(Rt
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(R —H)

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

WEM P8 RG HE, RATLAFERC A range () Al len () 407

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

3 little
4 lamb

SR, FEZBUWIEE], ] enumerate () A HE I E, #RLEIEE7.
AR T4 B W range JUl€r B2 BEAG L -

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

TEMRZHETR, f1 range () FHERYFRBUFERZ M list (8B51]) —4k, HEE EEEAR. BT
EVEE REEI I By 2RI P9 BT A T H B F, (L EA S BRI E T AR list, PAHIA 25

MR Eirerable (FTECAIIE), EEPREFEEI A S 400 T DL— EMEHUE H B3 a4 . &
TIEAE T f# for PUAZURZ MILII M, 5 —H 1] iterable [y e A BIZ sum () :

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

R er A ] PATE ) 58 %2 [1] 49 iterable FIfii Jf] iterable ()5 [ ¥R ek x . AF A HH & B, TG HmE L Bn
list () HYZHES.

4.4 FBE[FfY break 1 continue AR K else F4)

break BuA, MF CHEFE, #ILASEMHENR for 5 while [IR.

[P Bd T A — M else T4). EEIE HFHITA R iterable  (7£ for o) SUEAFEIR (FF while 1)
ifa B A E AT EERE Y break BUAR A LR IIN S AT, ST S B B R 8 TS 1T
[F]:

>>> for n in range (2, 10):
for x in range (2, n):
if n % x == 0:
print (n, 'equals', x, '*', n//x)
break
else:
# loop fell through without finding a factor
print(n, 'is a prime number')

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

(Rt

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

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

O 00 J o Ul

(ﬁﬂ ERIEENAEAEE. AT else THER for [EHE 1 £ Baas.)

W else TAIHNEIREKE, FHE SRS 1£ BOASMH, ©r9f léﬁi try BRX F ) else FAIHEERML:
try BRI else FAYFEEAT B4 Bl 5 (exception) AT, WEIRIK) else FAYFEEAG (LA break #EKE
WAT. WA coy BRGSO NGE, Rz s,

continue BRI, AVKER C R, HTE N EREHIT R MESNR:

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

if num % 2 == 0:
print ("Found an even number", num)
continue

print ("Found an odd number", num)

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

4.5 pass Rk

pass POAKAPATIEAME M. ©n TERRA BT —MBOA AR T 2T AT B R Re . filan:

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

T 8w F A T B B class (JHE)) :

>>> class MyEmptyClass:
pass

pass IR FEE— {8 R a0 i R i T R O, AR PRI R BT R U R R AR PR e S B i S A R
pass B ELILHANE:

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

22 Chapter 4. FAT RHIZIEHI
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4.6 match BRiRR;

match BOA g I EER A, EVSH A2 @RI E (pattern) JEAT IO, E B2 A2
il case FEIRZACHIR . KL, BB C. Java B JavaScript (PASZFFZHANGET) H1 switch Bz, (HEHR
Rust &} Haskell %35 BT ILHC (pattern matching) SEERTIT . WA 85— LRI OB G el fT, e
WAL S (FATCREI ) T S E S et

I EAIEA, e FRE(E (subject value) il — {52 7 fi {E (literal) 34T IR :

def http_error(status):
match status:

case 400:

return "Bad request"
case 404:

return "Not found"
case 418:

return "I'm a teapot"
case _

return "Something's wrong with the internet"

AE R B (W] _ RAEEE A F 7 (wildeard) {6, HAGEANEILRLRM . WRE case IT
Fenis, WA E AT 23 5

PRATDAGE | (TE) 2Rt 2 7 ih (AL A B — A -

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

P T DA AR AR A DR (. (unpacking assignment), L RJ DA i 4% 43 4 -

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

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

MR AR class &5 MR G R, VRAT DAE FI 3% class (9 2% A0 b — 8 5| 308 2, 00l —fi @ i =X
(constructor), {H'E AEIET 85 1 (TR Sl o -

class Point:
X: int
y: int

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

(F ks

4.6. match iR 23
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(R —H)

print ("Origin")
case Point (x=0, y=y):
print (f"Y={y}")
case Point (x=x, y=0):
print (£"X={x}")
case Point () :
print ("Somewhere else")
case _
print ("Not a point")

YRA] DA B 22 8 (positional parameter) Hi—uBE[EHHE T H B My EZE class ({5401 dataclasses) —iE&fHH . 4457
WA LA AE class e FERBME _ match_args_, ACGEFEM DB MR E O E . R TR E(E)
Cx77y™), RV B2 E N (HAR e B M v g5 880 var):

Point

Point (1, wvar)

Point (1, y=var)

Point (x=1, y=var)
(

y=var, x=1)

PRARP A — TR BE vk, AT TE R AR S Y (assignment) Z2JIEIA ) —FEEMIES, EHatnl
PAT f# W S g el s (B (B . MBS AE (B2 LY var) AEBE match BOAZCIR(E. B4 4 ft
(I foo.bar). B4R (LA x= & y=) ¢ class ZF% (FHEMEIRNC.)” Pk, 0 LAY Point)
HIJ 7k i 42 4 B

BT DMEREHBSRE (nested). BIAN,  RFATA — M8 dy HELL B P AL RO A List,  FRATwnT DAGE A
EHEATILAC:

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

BRI AERS A —M# 1€ 74, RS (B (guard) . WREEPEEIER, H) match EAEGIERUT —1H
case [M¥H. WEVERE, (EAYEICE 85 AAERT e R Al B

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

IH TR ot ) At A 8] T SRR (-

o BLFRARAER W ERML, wple (CAL) A list BEXAA ST MR R RESE, 1 H 2B b AT DAVCRC AT B 7
5. —MEEERGISL, R EMAREILARERE (terator) B H .

o JFH B (sequence pattern) F] 37 3% 3% 75 PF i (extended unpacking): [x, y, *rest] Bl (x, vy,
*rest) M/EMABELURATFMINME. ~ BEMWABETARZ _, A (x, v, *_) FIKE—@zED
WIEP)FA, B g s g AR m E AR AR TH

24 Chapter 4. AT iERTEiH
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o WL, (mapping pattern): {"bandwidth": b, "latency": 1} fEf€—1# dictionary (i) ri[F]
B "bandwidth" & "latency" B{H. BLFHIBLA, BOMAGE (key) G20, —TEBZE **rest

PR, WRAHIRN . (H **_ QIR ZR0ME, i e EARY 27 .)
o {8 BB as W] DAEVEL T45=, (subpattern):

case (Point(x1l, yl1), Point(x2, y2) as p2): ...

e AR S R CRAFE p2 (R A — {8ty il (B T AL 791 o

o RFEBHYFIMEZHE AN SEE (equality) 2R ELERZ, {HIZBLGIYI1F (singleton) True, False Hll None Jgff

HEEI{E (identity) ZRELHK .

o REAAT DAGE PR 44 35 3 (named constant), 35 SEREN AR B MR AR, DA E ML T

from enum import Enum
class Color (Enum) :

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 : (")

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

ll))

BRI S A ) SRR A, AT DAETRT PEP 636, T2 AR AR 2 5 5 11 1 o

4.7 FFEFH (function)

FeAr DA S ek A AR 2 s BT — 8 B

>>> def fib(n):
"""Print a Fibonacci series up to n."""
a, b =20, 1
while a < n:

# write Fibonacci series up to n

print (a, end=" ")
a, b ="Db, atb
print ()

>>> # Now call the function we just defined:
. £ib (2000)
0112 358 13 21 34 55 89 144 233 377 610 987 1597

BSE T def MR —MRAI T & . EZRUHEFZRKALWHERTFRZ F—H28. AT 1Tk,

i AR B 2 g R X 3

— 1 R X B — W B 2T DA — I 2 ER SOAR s 5% E SO B % R s (B Se k28, BRI doestring. (B
J% docstring B Al i s 2 RIFIRA 5 & (Documentation Strings) Bk % . ) 45 46 T.H. A DA A docstring 2K [ &) [F)
AE) s nT B B SO, ok g 2 e DAL B A O TR DR G A P (B S o AR JEARAS H AL docstring 2 4

B, MBS B

4.7. F#&EFAR (function)
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BR BT IR B L —(E B 4558 2 (symbol table) 2 fi 77 7% b U E ) 4ok 52 B (local variable), SURSHEHLE], JiT
A 7 R ) 8 SO (BB S S R (e — (A B AT R . ORI, TR — S8 oy, @ et [ Ar e 3 B
A, HKEAME A AT i, R AIR AT 83K (global symbol table), #5342 [FIFTA SRR 4 7§ -
B, FERRSH, A MO S R U AR T DARS |, (AR B (e (B IF i o AE global
AKX P PoE R, SONE R nonlocal BRIAKXPHER) .

TE— R R APIFIT AR, HEREARN S (518) S AR A SER. Fik, 5I8MEARDy
AEWEAEF ) (call by value) (FEE/ELRMEGE & —HYIFF 588 (reference), TR RRZWIFIIE) | —1H
B = U (E) Y e A EGR TIE IL & | L, E R I ) i e S — (R 94 Bl A 58 R

BRAUE SRR, SRS RIMA WA AFIER . RS — A, EvEwseds B
H 2 B3\ (user-defined function). %{H 1] ARG E AR EI SR 4% | GURZ s O ] AR AR sUEE I . dE 2
SR EEan 4 T

>>> fib

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

>>> f£(100)

0112358 13 21 34 55 89

IR AR BB S, RATREARIR R £1b 2R, M2 RFET (procedure), FIEIEEIES b, FH
B e sk — 8 return BRIAS, BT E R RIEE. S EERFE None (B2 —ME
). TEE SRS BN None B, MWW AEHHUR. MR A print () 2REFE:

>>> fib (0)
>>> print (£ib(0))
None

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

>>> def fib2(n): # return Fibonacci series up to n
"""Return a list containing the Fibonacci series up to n."""
result = []
a, b=20, 1
while a < n:
result.append(a) # see below
a, b ="D0b, atb
return result

>>> f100 = f£ib2 (100) # call it
>>> £100 # write the result
(o, 12, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

TE B — RN T — LY Python K¢k :

o return BRIR G 00 WA (. BB return AN — 8 E F X AEENS | Hoks g ol 4
None, —ff BxCEIATRI AR AR & [l None.,

e result.append (a) BIRIIEIY T —1f list #){}: result i) method (7 i%). method [E) [ & | —{H
R, g BAIE obj .methodname, HHt oby FRAEY ¢ (JRATE—i#E555X), i methodname
[E15% method 44 4%, [l BERTESR. ANHAHEIE AR A method, A[F ZUEY) method
A DABER — BRI 2 R 1T N @7 Python VG . (MRATRABEH] class (BIE)) &% H 14 {4 B4EIFT method,
WClass (42[E]) ) #iflHAY append () method & FEFE list ¥FH s B & 7ER% list AR IINA— 8 HHY 7T
E., B THMR result = result + [a], HEARCR,

VR I, AR akeF o (call by object reference) ()EETTREREIAYI. NI, #EREN R TSRS, W05 A6E 1S AT 4 5
PR AR AT s (B g A List [EW#iEH ) .
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8 EATRBRHEXTH

5 5% bR 2 IRF 1 ) 5 | B (argument) BRI T8 RG . AU = n] AL & BE I BTE .

4.8.1 HE5I8E
(B fl g 22 {165 | i o R AR AR A =X ek A%, T DA e e 5/ 5 | SOV i el = (0 -

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

if ok in ('y', 'ye', 'yes'):
return True
if ok in ('n', 'no', 'nop', 'nope'):

return False
retries = retries - 1
if retries < 0:

raise ValueError ('invalid user response')
print (reminder)

% oK AT DA DA #8688 0y i ngeny -
o H#WATT|#: ask_ok ('Do you really want to quit?')
o T —HEEET |8 ask_ok ('OK to overwrite the file?', 2)

e # T BT A 5| #: ask_ok ('OK to overwrite the file?', 2, 'Come on, only yes or
no!'")

BEBIR A T BT in, HIREBUR S 1 & R E
HRAEAERAEFRE T, A &R R R RE, BreA:

i=25

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

i=2o
£()
A et 5.

B FHBUE ORI FTREE T, Bl list, dictionary (Filt) siFFZBIEIE RS, GE
RIS . B, MT?TE%%QEH?HLIH# E R AL STAVETE e

def f(a, L=[1]):
L.append(a)
return L

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

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

AR AEAEAR AP I 2 ] S FH AR, B AL 7 s 5 e X

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

48.2 BA#EFS|&
RS PT DAGE I B 42 5 71 3, A kwarg=value fJEzENY . EGI5EE], PAFE:

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, "!")

B — (M35 3 (voltage) M1 ={HSE#E45| 8 (state, action, Fltype). %R H FIME—FH =
WEnyY

parrot (1000) # 1 positional argument
parrot (voltage=1000) # 1 keyword argument
parrot (voltage=1000000, action='VOOOOOM") # 2 keyword arguments
parrot (action="'VOOOOOM', voltage=1000000) # 2 keyword arguments
parrot ('a million', 'bereft of life', 'jump') # 3 positional arguments
parrot ('a thousand', state='pushing up the daisies') # 1 positional, 1 keyword

{HRATT b 75 R e

parrot () # required argument missing
parrot (voltage=5.0, 'dead") # non-keyword argument after a keyword argument
parrot (110, voltage=220) # duplicate value for the same argument

#

parrot (actor="John Cleese') unknown keyword argument

PR IR, BH S-S | B (keyword argument) W5 ZEFE (. B 5 | B (positional argument) {2 1AT. JIT 5 {210 1) B 68 -
5 | Ml b ZE DE T — {1 W] 9 R 2N 2 05 1 8 (actor AN parrot BRI RE 8L) , MBS 5 [ #5h e ()
ANEE, W ARELES| #, (parrot (voltage=1000) WAHRK). — @5 BN ZRPEEE, Tt
& R 1hb R o) T 4R 3% ) 457 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'

Wi fd — M 2H(E **name B, B dictionary (i, #fF typesmapping) , #% M A0 & fTA ]
HEE X2 MM B T8, **name AJPABL *name 28 (F—/MiiNEH) 4LA&HH, *name $il—
ffliuple, 7% tuple A5 — M2 BPAINAN BB (*name WAEHBIAE **name FiTh ). B0, AN EFESH
f pR 2
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def cheeseshop(kind, *arguments, **keywords):
print ("-- Do you have any", kind, "?")
print ("-- I'm sorry, we're all out of", kind)
for arg in arguments:
print (arg)
print ("-" * 40)
for kw in keywords:
print (kw, ":", keywords[kw])

BT AR AR e -

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

Tt A A

—-— 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

TS U I SRR o R R A B 0 —

4.8.3 HHhEBE

FEFEREEE, 5 | HRE DAL S S e b DA R S8 - EIE 45 Python pRX. (BT REX A Wl Rk S RURE , RIS |
TR G, W, PR ARERERRER, e SEHE SRS, B S HET, B2k
TR

pRE ST REANDA AR

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

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

/Rl > ERARIER . BT IR BT, 2R e R A R N 2 MR ERROC B (BT
PERRPASE T . PRS2 B AR EIRT 44 28 (named parameters),

RAATHREXTEE 29




Python Tutorial, [F] 3.10.19

{i E =\ FA 55| 81 (Positional-or-Keyword Arguments)

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

{EPR{I B £ 8 (Positional-Only Parameters)
IR PR — LA, R 2T DM ENE R B . A2 HENERE By, EPIETRESZ, HiEts
"

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

/ BRI S BT AR AL B S M 42 F S AE IR M 42 5 28
ZIR#E 55|81 (Keyword-Only Arguments)

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

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

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

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

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

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

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

>>> standard_arg(2)
2

>>> standard_arg (arg=2)
2

5 MRpE pos_only_arg WREFRTA /, KIBLEERRE A7 E 28

>>> pos_only_arg (1)
1

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

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

>>> kwd_only_arg(arg=3)
3

AR e AAE R — ek e SR, fH T A=Ay

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

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

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

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

W%, iHEEMEAERE, WER **kwds [ name SH#, 7 REELN H 5|8 name [E1AE[ENEE%

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

P2 R AR T e True, PIEIBISET 'name' JKig @A 75— M2 8. Hln:

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

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

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

return 'name' in kwds
>>> foo(l, **{'name': 2})
True

[ERRE], ERRALE S M A R AT ATE **kwds AT, MIAEIEBEE.
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E1EA
A P ) ) R 8 2 AT DA P 8 R 56

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

[EJH -

o WERAKGRMHF NS UL, SHHHERCE. WU HEA SRRy, Ay fdE
BRI I A HES B, ol [l e ik 7 B 2 A R B e e, s R AR T

s W2 MATTE, B ] eUE R 5 B, SR AR B 5 O S | SO R I )
(ACR O REAUN S

o EHAE AR (APD, (EIERAIE, PART I ARSRS M RS MU 1 i APT i P BT RS T

4.8.4 {EE5|81%53 (Arbitrary Argument Lists)

S, 7 BN PSR, B AR P, T DGR E B MR 03 . 325 M i B
tuple 1 (FE R Tuples fo7-7) (Sequences)) . 7 TTEEURATEIMCZ A, T REAT S IM 2 IR

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

T, G2 variadic (WTSEH)) TIWCE HBAE 2 W RA BA S, S50 E M RT ATE T BRI AR R R
AL MR, MBUE *args ZWRINIEM S L0 [HERMET ] 5%, ZReM L aerEEk
T, MAREAE GRS [

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

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

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

4.8.5 EES|8%IFR (Unpacking Argument Lists)

5 UM E A AFAE— (W List 2% tuple [E), {HE) 73 2 — 85 2@ BN &5 B sk e, m A i e MKy,
Eml A s . B, EER range () BKENESR > BANY start Tl stop 53, A0FE 265 | R 240 B, HIE
TEMENY pR U, > 05 [H M AE list 5 tuple HHHRfRH 2K :

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

[3, 4, 5]

>>> args = [3, 6]

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

[ bicHlL, dictionary (57#) FTRAM ** 31 AR B o 55 | 4

>>> 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, "!")

(Rt
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(R —H)

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

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

4.8.6 Lambda i EH X

lambda [ #7 MRS/ R EA K. lambda a, b: a+b p&xGR B RIET ] E 1. Lambda pgal
FATA R B B PR Ty . AERE L, EMgE R MR, sk, el im0
FMIFEIAHBE (syntactic sugar). SLELIRpRAESE—HE, lambda p&sXn] AT & & MR 0 5 | A2

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

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

42

>>> f (1)

43

T 5 Tambda S RME T —{E & 53 AN R R AR — /SR R A | B

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

>>> pairs

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

4.8.7 FIBA {45 & (Documentation Strings)

PATF 72 B A R SBR[ A R e

S —ATHR B BRI 1 H 2 S . [ERIG R, AN ML [ et oA 4 1 1 44 Rl 21 (ET
ﬁﬁgﬁ?ﬁﬂ%ﬁﬂ*ﬁﬁ HE (BrdEaz MR i — ik sl SR E N E ) . & A7 EAR S FREBREH,
W\/ﬂ?ﬁmﬂ)%o

XA EREZ TR, HATEEZ AT, TERE P R SRR IR 2 B AR IR T T — R B,
TR BE PR REI G R AR

Python FI#frs (parser) /N [k Python AT A A HE, B, MEIREIN] OO TR REYE L0 BERF 5 BR A HE
T BREEE A PG AEFH R AT 5 — B2 AT EE TR EE R SR R A ORRETISH
—ArerAl, PR T L E Y BRI | BEARE, HARHRE T a SO BRI, S81%, BrA T H 4T He
BRI T E ] MEATngskir. MEHB DRGHERE R TS, HEEMERT, 8
SEATRY AT S T U R . RRH tab BEIR (EHEEEHE), BRREAT iR RS EE.

TN AT EI R A — A A 151 -

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

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

pass

(Qi¥iE3)
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(R —H)

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

No, really, it doesn't do anything.

4.8.8 FHX[[)38 (Function Annotations)

l%lfﬁ%%%;@%?%ﬁ%fng*ﬂr (metadata) Eaf, i € R T F O BLE] (3 £ &R PEP 3107
#1 PEP 484) .

[EJ## DA dictionary () HIERAFAERK A __annotations_ J§MEA, HRE 52 e X AT H AR
. sHERNER S REN—ME ST, 55 RmRE M ERREAER . EERR
EF N RIETEB WP FA def BAXE R E IR, A0 —> CFEE - MEER. ITFHEGERT—
MEEEs [, — (MM [, DA S (g

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

>>> f ('spam')

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

'spam and eggs'

4.9 i EXEEE (Coding Style)

BAEARRI RS . EEY Python F25X, JRWpRiaf— T 4 #5AR X T« K MGE S HSREARIA) ) B =X Bk
EE (SUERHEE, pis ), A Lk A S R TR . R A E R AR A R RS Ak i
sl R, AR R A A A AR B B

#J7¢ Python, KL B H ARG PEP 8 fybkX4a; EMREATRMmASHE AR R L OEH . 458 Python
PR E R ERZ AL B R R EE R R =

o S 4 kAR, A tab .

4 sk /NG HE (A RFERISREIRE) FORAHE (85 ERT) Z AP35 . Tab g it iR AL,
HFE .

o [Ef7, AP R 79 5.
(EVE T RE AR FH /N R A 0 6 25 (8, o W] DATERCOR B R L [EHEBR 9 22 AR AR 42
o ZfT BRI class (JEE)) , Je ek A EHE IR A R A o
o QURTIDL, SEERBCE R 1T,
o i HERFER
o SR ESERTINEAE, (AR EHEEBAERRSEEM: 2 = £(1, 2) + g(3, 4).

o Class FIER U firf4 B2 20 #AHBI, 4 class i UpperCamelCase (BElgENA/NE), Airds iRl
B method Jf] lowercase_with_underscores (/NEMJEE). KiE/H self {EE method 45 —{H 3]
B4 RE (B class Fil method, #fR.47 7, class) .
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o FRRAHE R T R BT RS, ANZHAEM MRS . Python FHBHY UTF-8 aiHt &M A ASCII,
AT PABE A& RE S

o [ERRHL, EORIERE S O R e e A NS Y T BB BT HA, SR B 44 6Tl ASCIT 2 5C.

)
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RS

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

51 E—LTHE List (R31)

List (H351) EHgkAee, RAEZHAENTE. THiEs) 1A B list #1741 method:
list.append (x)
AF— MR R E N E] list iR oo S¥[FIR allen(a) ] = [x],

list .extend (iterable)

4 iterable (AJ[EIFCHIE) 453 list fo . %RA allen(a):] = iterable,
list.insert (i, x)

B H A E list A EIINIE . B 5| BENE AR R TR RSIME, Bl a.insert (0, x)
ErAfATE list 5\, M a.insert (len(a), x) HIFHER a.append (x) .,

list.remove (Xx)

(IR list WS — B0 x IIC K. 2 list P TR HI &% valueError,

list .pop([i])
TR list e MBI EE , EREe. GUREGHEME, a.pop () MEHE list figzngHH [EH]
. (i FHEpTERAREES RN, EAREIREZEZ TR AT R, RS awEE
& Python 2 15 h & LB (2R 1%)

list.clear ()
[EJg list HrAEE . B%AR del al:].

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

(]9 List PP — MRS I8 x AT H 2 85 1E (R BRI RG] 47 list kI H |, JIEH valueError

R o

519 start F1 end )52 FEERAE slice FrnikipMlla], S AYBIVEROE MR 5 [ BIRETE list HRFE R T 751 .
HEEERE, EARG MESE st Y BREEBRIASE, A start BRIASE .

37
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list.count (x)

[m] {8 x £ list WP AT HS B A VR S

list.sort (* key=None, reverse=False)

6 list PROTEEHET . (RIS ORI TR EML i HET, #52% sorted () #AMHIHRE)

list.reverse ()

i list A IE H AR )Y S A

list.copy ()
Iu] {2 BEEIE] (shallow copy) ) list. [ al:].

PATR & — {6 B 7 2 list Y07 iR 1

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

2

>>> fruits.count ('tangerine')

0

>>> fruits.index ('banana')

3

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

6

>>> fruits.reverse ()

>>> fruits

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

>>> fruits.append('grape')

>>> fruits

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

>>> fruits

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

'pear’

RATBEE £ H] insert, remove B sort SF{UB M RN I A A AT AR [BIME -~ B AT B E
None.' jX /i il T Python HtFfr gy i A8 B 45 My g i 11 Js il o

TIAMRTTRER G EEBL, A2 T ERER T DA HE P B L. BldN, [None, 'hello', 101 @AW HER,
PRI (EVR SO g B LU, T Nome AN RRERHAL RUFI LG ie . A7 Lo U [FURRA S B 4 2645 2 P A/ MBS
B, 3+43 < 5+73 e — RN LI

5.1.1 §% List {g[I) Stack (¥[L]) {EFH

List F{) 45455 3 (A A 1 20T AT AREOAF: stack (ME[E]) . Stack [Fl-— sy e AT R SRSl (1%
S, last-in, first-out”) KL ROEHE #E. ARTAME 77k append O — 858 H R HEER TE)E . 110
M pop () HARK R T MEZBUSHEER R . S0 -

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

[3, 4, 5, 6, 7]

>>> stack.pop()

5

>>> stack

(Fotgkss)

U HoAb 5 7 T DA L] (348 B AR (0, B MK AL T method [ HE, B4 d->insert ("a") —>remove ("b") —>sort () ; .
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(R —H)

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

>>> stack.pop ()

>>> stack
[3, 4]

5.1.2 4% List {E[E] Queue ([E)%)) {8

AT AT DA list FAF queve ([E151) i, BEMiSeMATCREBSEHIRE (Seiset, “first-in, first-out”) f)¥
RHEEHE. ORI, list R R 7 R R 2E . ] append Fil pop AMMAFIH R simft) yo e, i i
J insert Ml pop SAAHAFBL BT TCREANG (HEHACRAFH LS —45) .

R ELF A queue, FHEN] collections.deque, HPEmeHHMAE PN (L Mish AR . B4

>>> from collections import deque

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

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

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

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

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

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

5.1.3 List Comprehensions (34 EH)

List comprehension (EfF A5 AIE 5 ) FRAR AT DA 38R 1) J Y A 222 listo 5 BRI IR T 2 B I — 11 7 51 B iterable
(PTEMRAE) , WA T 3R A T S 1 5 SR e e SRR E B vy list, B2 A — M )91, HoAg— 1
TOE B (R E AT o

ROIAE], Bt s M B AE M [P list]:

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

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

HRE A (SES) M <, HAEFRERERAAE. TS REA: T )7 351 A 1 AT
i side effects (FIEM ) :

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

i S AR SF A -

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

e AR ST
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— i list comprehension [ALE, s2fF—¥ 73556, A —1# expression (GEER ). —ff for T/h). FiEE
T LM for ok if TA]. RGBT list, [EFREREN for A1 if AT, ¥aimiEs
HORMER&E 5. B, 5Z1# list comprehension & T WifHl list H4k M AHEI 7C 2

>>> [(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 E LA R

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

VERE for A1 i £ 7E5E W BARA BN IE T 2 AH A Y .
2R expression Jg—fli tuple (BIAN_EWGITHE (x, v)), EAEMERHR:

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

File "<stdin>", line 1

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

SyntaxError: did you forget parentheses around the comprehension target?
>>> # flatten a list using a listcomp with two 'for'
>>> vec = [[1,2,3], [4,5,61, [7,8,9]]
>>> [num for elem in vec for num in elem]
[1, 2, 3, 4, 5, 6, 7, 8, 9]

List comprehensions A] PA2; 5 [EI3 (1) expression FIELAR AR, :

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

1 list comprehesion HBHIE[Y expression 7] DA fF/a[ LY expression, 345 -2 —1 list comprehension.
FIEPA R Fom 3x4 JHEEAHG], T Lst (275 3 {2 E(E 4 1 List -

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

PATF#) list comprehesion €5 iR [ () 47 B3] 1 i 1«

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

ARF A L 2R, HELIRIY list comprehension G KRR £or FREEPORME, FroAE MBI TRt :

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

>>> transposed
(1, 5, 91, 2, 6, 101, (3, 7, 111, [4, 8, 12]]

111 & AE — B ) -

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

>>> transposed
tts, s, 91, (2, e, 101, (3, 7, 111, [4, 8, 12]]

TEBEE I b, oA ) i i [E e X (built-in functions) 1A 2 [E A ) i e i A . FEsg A 17,
i zip O A GIEFARR:

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

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

5.1. #E—% T List ($351) 41
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5.2 del FAX

BT AFE B R G A (AR EI R list HPigIEE . del PR . &M pop () method o] —fH{H A ,
del Bﬁ%&kit)ﬁfu\ﬂﬂﬁﬁﬁ? list F A Bl 1 2 B st (A2 Tl el R — 8 2= 1 list A5 A0 [EDRR A1) J B e
SERGEFER) . Bl

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

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

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

[]

del tA] DA A5 2 1 5 8 -

>>> del a

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

5.3 Tuples F1/F%1 (Sequences)

A 2] list 17 Hs (string) A 7 ZILFMFRAE, B2R5#4E (indexing) AR A ##4E (slicing) . b {52 771
EORBI AW E G T (F52 % typesseq) o [ Python Je B FFAEERE NGRS, AR AR & A HALK ¥
FUERHERIINA . BEE AR T —[EE S ORI muple.

— 1 tuple J& o E{ECHS f S BE IS R AL, 10

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

12345

>>> t

(12345, 54321, 'hello!")

>>> # Tuples may be nested:

.u=+%tt, (1, 2, 3, 4, 5)
>>>
((12345, 54321, 'hello!'), (1, 2, 3, 4, 5))
>>> # Tuples are immutable:

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

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

.vo= ([, 2, 31, [3, 2, 11)
>>> v
(rx, 2, 31, 3, 2, 1])

WMFEFAMERNE, P wple S02 ARG E, QIR tuple A RERIEAERY ELE (interpret); A" AT A
e AR SR A B M A A, SRR SR B R R A By (B A tuple 2 —{RCR
SE T84 ) o FRIRR VA wple P EEIEH AT, R DAL A T8 (B Tist) 1
tuple ,
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BfESR tuple A1 list 5 AARAELL, (EUR AAME 3 1 AL A7) A 1S (EVBEUR TR H (. tuple S@immutable (RAJE4(1)
WA AT EYITRFS, Ea 8y (unpacking) (#§2HAHiI%E) B(FK5| (indexing) HAFM (HHTE
1] namedtuples fYIRFGHE & 14 (attribute) SAFHL) o List j@mutable (RJEERY) , FOTHE H 2 [F R H
VTR R EVCRE A List SRAFHL.

— AR EI R, BRI S 0 fHs | EBEH Y wple: vk b @ EMN—LLar i L. 2509 tuple

FEh— B IR SRAAIE A — I H Y tple K& h— RN E—LZ R AR (ST — I —rEE
ERALR). B, HEARCE. fin:

>>> empty = ()

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

0

>>> len(singleton)

1

>>> singleton

('"hello',)

BoAs t = 12345, 54321, 'hello!' #ti2—{H tuple packing (il T-: 12345, 54321 fl 'hello!' —
B tuple (F. Sz pp 4 AEHL AT DA

>>> x, y, z =t

iE A E 2 MM BT EF 54 (sequence unpacking), WISEAEALATALAESESEATBAVF I PO IRIREOR 9820
BRI B SR AR P A R TR ORI . TR, ZEARIREEH 2 tuple packing FIFF SRR
RiAmE.

5.4 4 (Sets)

Python A0 & T — B ITE ser (SEA5) MURORHEIAL, —MW set @414y HEA EEW TR FAMEEH
LS T RBRHANEREETER. Set W SCRIAE . 208, ZHEMEFEHER

KIFHEE set () pRHRAT AR set JERL: ZAIE—FZSHY set, JRAM set () MAE {15 &H
AN 25 09 dictionary, —TEFAIFTE T —Hi wl il GG

i (E i — 1 i L) 3 -

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

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

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

True

>>> 'crabgrass' in basket

False

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

>>>

a = set ('abracadabra')
>>> b = set('alacazam')
>>> a # unique letters in a
{'a', 'r', 'b', 'c', 'd':}
>>> a - b # letters in a but not in b
'r', 'd', 'b'}
>>> a | b letters in a or b or both

#
{vav, 'C', vrv, ldv, lbv, lml’ 'Z'I 'l'}
#

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

(Rt
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(R —H)

_{la', 'c'}
>>> a ~ b # letters in a or b but not both
Vr" Vd" ’bV, YmV, lZV, llY}

Flist comprehensions %8, WA set comprehensions (£E&r4EEEE):

>>> a = {x for x in 'abracadabra' if x not in 'abc'}
>>> a
{Vr', Vd'}

5.5 =81 (Dictionary)

T —1{H#; H 1) Python [E1Z & BHEALE] dictionary (3527 typesmapping ). Dictionary 4 e FEE] [ 3 a0 fa i |
(associative memories) BY [ ¥ [#i41] | (associative arrays). A5 74152 t— &6 E [Ep 875 /E& Y|, dictionary
JE 42 (key) RG], BV DURITEATR AL AR ABEER T DAF ESE . Tuple W0 0] DAFTESE, QiR
M H & B ek tuple; #5—1 tuple B2l B2 S A (R M AT (1, B BEE VRS . IRIEVA(E
JH list /e, list AT PAZE 12 5|5k (index assignment). ] 5 57k (slice assignment) £{ /218 append ()
Fl extend () % method #1514 .

HZ dictionary 5T 14 7 RSB AR E — 4148 1A% (key: value pair) [ set, H4AE [ —(/ dictionary [Fl. 48
BT B REE T A 25 dictionary: { }o % H I 5840 B A SR ) A KRG A
AR AL T B A S . O AR R T e R AR

Dictionary 3 % fit) 8 A [E1FE ph §8 A s A7 — M (R [E) L nT 38 ph 3% BB AU 5% (. L mT PAGE ) del 2RIEIG SR (E 3t .
AOSRFRAM A R SR G A, RS R R I g R . (R EAE O SR AR L L i B R

¥} dictionary i i 1ist (d) €rf5%|— W &% T pra # ) list, HHSNE P ERR AR . (A siHE
7, R sorted (d) fCEERIW] ), ANSRARRERE— B2 A CARER T a AT in.

1 A2 {4 1] —{ dictionary )i BELEE (I :

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

>>> tel['guido'] = 4127

>>> tel

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

4098

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

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

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

>>> sorted(tel)

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

>>> 'guido' in tel

True

>>> 'jack' not in tel

False

PR dict () PIEEEE M —H S 37 51 281 2 dictionary :

>>> dict ([ ('sape', 4139), ('guido', 4127), ('jack', 4098)1])
{'sape': 4139, 'guido': 4127, 'jack': 4098}
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IAb, dict comprehensions 9, R DA 375 1 AT 5 # B ) 1858 = AR I 7 dictionary :

>>> {x: x**2 for x in (2, 4, 0)}
{2: 4, 4: 16, 6: 36}

W B TR R, G BT |9 (keyword arguments) A IR @ e [EV i -

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

5.6 [F/E#I3

W ¥} dictionary EEIREIRS, DA S H 3RO (E T ARE B BT items () method 2[R LTS :

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

gallahad the pure
robin the brave

W SIEEIE R, BRG] KB DAFER ] enumerate () BRI RERUS

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

0 tic

1 tac

2 toe

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

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

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

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

= w o J w0 -

ZOAEIRE e, B sorted () B @32 — BT ASHEF Y list , (ER Gk A 72571 -
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>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange', 'banana']
>>> for 1 in sorted (basket):
print (i)
apple
apple
banana
orange
orange
pear

BFEIE ] set () WEBREEDCE. BFHIMH sorted () Mk set O, HIEBERHANTFHYIEEECE
0 T P A P Ok -

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

A IR ) R 2 AR AR ) — ] list, {EUR, G AR list € SO B .22 42

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

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

5.7 EANT #R{&4¥ (Condition)

fEHAE while F1 1€ BOAXAYGLE AT AL SAEATIER 1, A JA HEGESE 1 (comparisons) .

R T in fl not in FRMEME, HEAEMTPEE —~MEESGFE (BAGFE) .. BT is Al not
is HHEHI R R B AR R . A HO A4 T i B 4 B ) ELEB A S8 5 7
el R ] LR e . B, a < b == c itRAEHE a B /NA b fl b B .

FLHE A ] DAKE A MG 7 and fil or, H—HHBER LR (SR HALGMGER ) WU E not
KA. 8 TR AR L LU E S TR A%, Hd, not WEEE R, or MBI RML, Hita
and not B or CZ[EA (A and (not B)) or C. —WEH, FESETT AR ARF MM EWAE.

TMES T and Fll or WHAREVE S (short-circuit) EFT: i H | MU 72 A EATIER, 45 R i B )
SiRoES, g, AR CEEMEBER, WA and B and C WEFEAEGNTE ¢ HIERA R
I AR AR AR BRI B B ol (i (B s A R A Y 5 B

71— ECHGEL S sl H A A AGE SR S G R AR IR AR — (SR O T ARG . Bl

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

(Rt
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(R —H)

>>> non_null
'Trondheim’

YERE, Python 8 CBEF A4k, {EERAEMEATHRIRL AN IBSEE T =, B 71 C 7
L R — BRI AT == R AT A =,

5.8 FIIFIRMERMB ZLLE

FE A W] DA AR A RIS AL P (M L o 5T HO Bl 1 39 e X, (lexicographical) Y = 1 HOBg
A B IRETI IR, AR, METEEEEA 2oMmE, RIHR F—a, DASUE, B3 HA— o) e 4
JH5E. MRPEEE N Al WY A 5 SO AR PP, e s L i ED AT . A SR i {791 Bir
I E AR A, R e o B E R A A5 . AR — 7 912 55— Ml my T, s AR 51 [E)
;&E/J\E@f?ﬁﬂo F-H3 ) S IEF 61 Unicode FIASL (code point) A AEHE PRI FIC. AT 2 — LA 751
R g :

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

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

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

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

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

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

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

TR, A < 80> SRIGBORF A PP R0, FORYIPHIEA R 1 EUBO k. B, R-Gr g B{E s
AU MR T M BE ML, BTRA 0 451 0.0, 454F. 5 HI B R at g8 #REH — W TypeError S{SAMAZ
PRt — e R AHE .

i)
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148 (Module)

WAL Python BLEASEEPHZ LRGN, 20l (WU ) MR E Sl el k. L, AHBE L
FRAREAE, VRO A s o HE A i A B %, [MH N R SoRIE T . Eate—MEA

(script). WEFARRIFEAMEASBIR , VRATRE A 2T B PR AR 58, T L dr At

Rl fiE o g AR —

TRPRZ B A E H AR R i o, (R A S v 20 s s 2 2 B A o e R

[Ey S ikiE—#h, Python f—M A DA E S AR SR D, [EE L BB S e, S
FEREENL 4L (module); FAH P RE FEnT AR import B FABKAE SR import 2 £ (main) KA (TEix JEE
WATHIEAS, AR EBBSCUT, P e sta).
PR 4R Python E FEAFHAMIESR, MEAMSEAXTN L py. AT, BHMELE (EEF

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

# Fibonacci numbers module

def

def

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

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

]
1
n:

BIFEHEA Python EREASEIHI LA 454 import S& fEALAH -

>>>

import fibo

49
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EER S £ibo HEsen el N4 B EHEM A E Ji inamespace 1 (FENER L Python 18 3% (Scope) By 4=
M (Namespace)); &R EMA fibo MR . M IBAATE, 8T AR

>>> fibo.fib (1000)

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

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

>>> fibo._ name

'fibo'

UREHT SRR GNP AR R 2, T DA HA E 22 e 0

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

1 RANTREH

BEAL W] DAL 2 rT AT I BOR CA iR K e 3. 18 e BRSO R AEERS AL M IG 1k, B &7 % —kpk
import A4 € AT, (AR EARAT, HEaBirem).

TRBLALEA E A TR 44 25 (namespace), A5T4H (F) e 6174 R X @ HE RIS AL FLAT 17 S8 2 55 142tk i
A P, LAY AT ATERA b O ] Al e, AN LRI 11 2 1) a8 i PR T A 44
MRS . S5 —Jri, WURAREE B eSO, ARmT AT E My BT A A A tliss i, DARIS | el X —H

B 7L, modname. itemname,

FE— (R AP AT DA import HoAt AT o H%ﬁ%uwwtﬁﬁﬁﬁﬁﬁﬁ(ﬁﬁéxﬂ7EK@%*&)%%
@fmggﬁgﬁl:ﬁlﬁ UNHCEAERAL (RAEAETRR3CEL class W), B¢ import ({5444 A
BOMA 75 [H]

;@Mt%Lﬁﬁ%*@ﬁ%%%,ﬂuE%%gﬁﬁ Y import [AAL, ELH import 5 JFUARA FY i 44 2 H]
o Bl

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

1E import 2 &2 BB Er P8, {H 2 385% o 30 B (B AH 44 RBEDR Sl 5 | AR [k 44 25 (FRBE, 7Rl
i fibo RYEFR) -

FLEBRA - TREIE R, AT LA import A5 SE Fe BT A 4488

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

TE A5 A & import BUAH P AT R MM, B TEEE (L) PBHmA M. KZMWEET, Python Fx it
ARMEREEDRE, HEEEEESTEIAT —RmnAME, FHTEEZ 7R e RNERE.

AR, R E N EAN AR A B A s import * RO, I EV R g ST S e RS, E
wo i EARAE BB B h Ei A 1T R, I nT A2 .

WA AR I N B as, I as Z A4 A ELEEAN B import LA EAE—E .

VR L, RAUERMWR THEAT] 0 TRRS); e TR R R R SR, R A RN B AR Al 44 25
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>>> import fibo as fib
>>> fib.fib (500)
0112358 13 21 34 55 89 144 233 377

iE A import 773l import fibo FRLbR2—Hki, ME—ZEENEBAEEM £ib MEAL.
FERE £ rom Wyt n] DA BRI D7 2O ROR |

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

El: HSCRIE N, BEE AL A 0 AT session @Y import — K. R, WSRAE R TR, HI
HEREES w8, WRAE AR BN AEAL, ATPAM ] importlib.reload ().

B import importlib; importlib.reload(modulename) .,

6.1.1 EEHE EEDARBIT

H I AR [E)78 34T Python FAH IR -

’python fibo.py <arguments>

ﬁn IE‘HEFH import *Elk‘é\7 *ﬁ%ﬂqﬂ E{]*ﬁ%iﬁ:ﬁ%@%&%ﬁ—?y 'fﬂ ___hame___ %ﬁ%& " main__ ", >
A AR RSN DA S AR U -

i
Gl
=
S
&
&
=

if name == "__main__ ":
import sys

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

PRI DA 22 FEENE) At ] I 1T DAVEEI import (54, PIEIRINT (parse) fir %41 AR =05 H G 7 B AL E
[ RS, A aras:

$ python fibo.py 50
0112 358 13 21 34

SR B 24 import 1), I R% BIRE U AN S BpLA T :

>>> import fibo
>>>

‘éiﬁﬁ%ﬂﬂiﬁﬁﬂﬁ%ﬁﬁ@%ﬁﬂﬁ%ﬂﬁ, s E AR A (BUTHECE RS, DAEIAH) 7 AT

i

B

I

6.1. FRAT R S
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6.1.2 EHAEFHRT

Import — 1 & [F] spam WAL, HEsmE L@ I AL MNEEE4. AL MBI sys.
builtin_module_names % H1. WIRHKAZ, #HFREHEZE Y sys.path FraEMERIGEH 2 H,
BH—MHAFE spam.py HHESR . sys.path B2 B FIIRET IR :

o B AEAR B AR BRI S (ARG S 2w, HI R HE R ) .
o PYTHONPATH (——HiERFl shell S48 PATH AYFEVEHM ] E R ARG )
o BZHEMBTERHE (RIEPEE S site-packages AR, EiEH site HALATER).

W 162 APy (symlink) MO R0, i AL 0 BT Vo) o 21 BB Pl 4 B 000
Fler2, o fr i ek s EE AT S AL 18 o

G2 1%, Python B W DAMEEL sys . path. AT HEAR FTTE R G 7ER SIS BHEE, 7ERRMER
JREEAE 2 Ao i8R R R EA @ B g, A2 ek BRI PO ) 24 R AOASAHL. IR
ZE R IRE, SRR R R, 552 R e DR E L .

6.1.3 [#R:E] Python ig3e

(B 7 B s A AR AH 1 2 B2, Python 4 1 55 4H 1Y) 4 s A BT 47 7E __pycache_ ERIAT, B4 (E
module.version.pyc, i&EIf version & 4R M% AR LA H8, B4 Rl & & 65 Python A< 4
S Bil4n, ¢ CPython 3.3 H1, spam.py [ &2 A K B /7F) __pycache__/spam.cpython-33.pyc. It
v 44 1 I AT DAGE 2AE B A (7] JRUCAS 1) S s S 4EL R Python (AN ] ARUAS ] IRp L A7

Python MR ISR AR AR B ) H YT, AR i s AN I 1 a0 3011 =5 2 Op A . 82— Mo H Bz .
S, R RABAUE LT G, A RIZEME A ESE R A ) n] ASC T [l e 2R

Python 7 IR E] N A AR AU (cache). 56, "EHRE B At AN GO T HEARE iy O SR I BEAEL I 45282
S WREG A, AR @R, BRI (S5) msseh, MBI AL 5
ophder, [ HRREA TR .

— LU R LR

« T DATE Python 54 [ F BA B 2 #f (switch) -0 5 —00 AR[EV/INE S 4L i K. BB 28 -o [EliR
assert (i) Bk, MM —00 [HKFEIS: assert BRAFA __doc_ FHEp, b it LefE ] GEMRAEA ik
B, WL HAEEHE A O HERE, ARG 2. TEa1L] HALE opt— 150, HiE
TR /N, ARARBIAS ] B & el B KRR

o B . pyc B, FERBATEEZEA G LS oy BEME. ME— B PR R EA BEE .
o B4 compileall ] PAEJRDRHIC iy BTA AL A AL pyc 4.
o EZMME, AEERRERE, W2%PEP 3147,

52 Chapter 6. ## (Module)


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

Python Tutorial, £([F) 3.10.19

6.2 R4

Python Py 17— (AR , SRR NEATE S — (0 3c, REE) [Python pisUE2 % FE] (L [t
2 FE]). G d s hEEr; erme—R)E ik = 2o ERRE R E A I, A
WRE THRESCE, SEREMEERGEAERE (FlanRGEEM) . EBA R AR — AL REE, MR
EVRIRIET- & . Bl winreg BALEHE Windows [T . (EFERIIEALR sys, EREIEAES M Python K
wEar . S sys.psl fll sys.ps2 HIACGER L. KR TFICHTFH

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

>>> sys.ps2

1 ]

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

C>

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

¥ sys.path B—flF7H list, BEEHZSIBAE SR BRWIGEE B 8 PYTHONPATH H1{#
B TH R BRAE, B 25 PYTHONPATH Rk ERs, fEEEATERERE . VR DA RERY list #RAEIE szt 8

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

6.3 dir() FX

Ela dir () HRHRHBALE RN ITH A . BRI R list:

>>> import fibo, sys

>>> dir (fibo)

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

['__breakpointhook__ ', '__displayhook__', '__doc__', '__excepthook_ ',

' __interactivehook__', '__loader__', '__name__', '__package__', '_ _spec__',
'__stderr_ ', '__stdin__ ', '__stdout__', '__ unraisablehook_ ',

' _clear_type_cache', '_current_frames', '_debugmallocstats', '_framework',
' _getframe', '_git', '_home', '_xoptions', 'abiflags', 'addaudithook',

'api_version', 'argv', 'audit', 'base_exec_prefix', 'base_prefix',
'breakpointhook', 'builtin_module_names', 'byteorder', 'call_ tracing',
'callstats', 'copyright', 'displayvhook', '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',

(FItgkss)
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FEH LR

'stdin', 'stdout', 'thread_ info', 'unraisablehook', 'wversion', 'version_info',
'warnoptions']

[E 45180, dir O FIhHBTC €% 4

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

AR, EANN AR AN . B, R,
dir () AEFIHH EE R A AR ARREZESIN TN, EMoe SAEEERAL builtins [E):

>>> import builtins

>>> dir (builtins)

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

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

B [ B R4 A ] ALk Python BiAlar 4% 25 M ik, BN, BIALA4ME A.B FOREMF A H
A B By TR IE ARG, AR A N e 40 O S M RS ) el e R ), 3850 B A
AR, MRS BALEME (B NumPy 5 Pillow) PR FIA S O HADE PO RBALY A .

MR IR A e — M BB A — R P o fURE R B B AR B4R (TR ]) . IREE U RA R 2 1A R X
GEHE LB MR A K%, Bl cwav, .aiff, .au), FEM, BT AEEEKRSZ BOEE, ks
SR A R R G . [ SO MR R 2 A RS (B, SRR A 3]
. B s Tae . RSN TSR0, R — RSB R BA TE L. IR RRNE
PFRTRERIZERE (ARSI SRR R A AR ) -

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

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

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

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

Import E{FRf, Python F##55 sys.path EWHE, FH#EEMHRTHE.

WEA __init_ . py SCIFARELE Python F500 5% SR H s Y AR AR BE . 1 n] DA 1E BA 18 44 R
FISRAN string TETCHEH BRBOG2E I BITERIHUR R B AR H A AR . TEREIRAYIE LT, __init  .py
AIPAR A0, (HE WA AT ER WIS s a1l ARh, SORTEE AL .

BRI AT AR import AL, 40

’import sound.effects.echo ‘

BEREITELA T T84 sound.effects.echo. 5| HEWEATEHNAES:

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

73— import TR I IA 2 |

’from sound.effects import echo ‘

i B A — BT A TR echo, [EHAMEHISE AT AN, FILRELAIN R 755U -

’echo.echofilter(input, output, delay=0.7, atten=4)
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A —TE S 2 B 1 import T A R X B A

’from sound.effects.echo import echofilter

B, EHIEEA TR echo, HERK echofilter () A LAB M :

’echofilter(input, output, delay=0.7, atten=4)

|

AR, (1] from package import itemlRf, item A[DUREMRYTHAL (TEM), Al U2EMH
PoE R AR, Boem, cdass (BHE) s, inport BHAX LN EN A A 2 item; QIR
E, Hierfare b, EEHA. IURE AT item, HI €78 InportError fil4h.

A/, /] import item.subitem.subsubitem FE¥ERE, BT HAE—HZAHN, - THAULIREN
g LR s B, (HARE 2RI — T € 58 class, PR,

6.4.1 #*tEHd import *

WHHHEF T from sound.effects import * b, @¥fAfHESE? BAEET, Ml 2
FEEERS, SEREMPEERN TR, ERFer e import, & @ EBERMIEH, H import T4
TR REE A AL BRI, LRI A (B R import TR A g8

ME— B R S B A E DS AR AL R ZE . import BEAZMEH DA FIES]: (SRR __init_ .py
AW AEEMAE __all ) list, %83 from package import * f{IREE, B ul€r 2% 4 import
HIRA ARG . BB K, e T HATEE R B list. WREMEE REEA A gt
FYE: R import *, Lt 1] B8 ErE)E A s list. #12K[E], sound/effects/__init  .py R4
SPAT AR

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

T

=HE, from sound.effects import * & import sound.effects B, B ={HHILZ M T
A

WM a1l [FE#EFE, from sound.effects import * fEIRR[EIR & sound.effects Eff:
HT A T4 AR import 2 1T Ay 4 25 M B HAR R sound.effects B P import (1] HE & iE T
__init__.py PHFILAAREES), AR import B e B &AM . BES __init_ .py &F (PA
&;}iﬁ)@ﬁé’é@i/\ﬂ@?ﬁ%ﬂ) WA 2. EAR IR M Z i inport BUAXBHRER AR EMTHH. 556 A
TR

¢l

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

B, # from. . . import BUAXBHATIE, echo Fll surround BiZH K import HE 5 HI ) iy 4 25 [,
‘EAMRTE sound. effects BFFEFRM. (B _all__ FHieser, SHAMAR.)

HESR, AL BT, SR import < IR, SRR Eria R EREE B A R, (BAEIE RS
(production) FYFREZUHE - IE AR BEHREE A K E1H

s, {1/ from package import specific_submodule NEHIEMME! HEE, BE2MEHE,
B3k import LA 75 2 ) 1 A AN A R AR R 42

56 Chapter 6. ## (Module)



Python Tutorial, £([F) 3.10.19

6.4.2 E#I5IH

HEENSHEZM T EMNAER (WG sound B4:), WPAMEH [E# (absolute) import |, 7]
HEEEA PR T4, B, B4 sound. filters.vocoder BT sound.effects H1f¥ echo
FE4HI:, WPAM] from sound.effects import echo,

PRATATPAH from module import name ff) import AT, % [ A% (relative) import]. =L import {ifi
FHBEA S48/ AH 3 import Hr g E BIECFFIREE(:. BN, FE surround fAHHr, RAT DA -

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

AEVEREL, AHE import (B2 DA H BTRRAL A FEER SR . R E B4 4 Ak =2 " __main_ ", JTRAMN
R ERBLAL FE IR Python i ARG FARAL, BB 28075 B 1 EJ%F import.

6.4.3 ZHIIRMEH

BB SOR—FREYE __path o BAERIIAILEE M list, E&ZEMN __init_ . py MRITER
HEAMRE, ¥R o fRE R RS T2 ol S WS E0T AN, (HE kil % & A &
R B .

HERE R (N R BHR 2, (e RSB P B

I3
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CHAPTER 7/

A N\ Fnia

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

71 FEENEHEN

A1k 7 L A5 S TR R (1 75X 38 5 X R & (expression statements) 8 print () Hist. (5=
%ﬁi%i%ﬁ%wnﬁe ) Jris BRI R sys . stdout AGERUN . REANNY RS I
F i X R

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

o BF X AF AR (formatted string literals), F5AEF- 5 FIUAHI G| SE e H# G =5 95 mim L £ 8¢ F.
YRR DAYEE A e { 8 ) A7k Python 3, 5] H st dioal HoAh 7 Thi (A (literal values).

>>> year = 2016

>>> event = 'Referendum'

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

o FHiIY str. format () method FFEHE L FH A, MRERW AN { F1y BURBE RS AE, H
WA TR RIES, EARE R s s 2

>>> yes_votes = 42_572_654

>>> no_votes = 43 132 495

>>> percentage = yes_votes / (yes_votes + no_votes)

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

o A%, VRERTLAHCHTHIYIT (slicing) MR (concatenation) 54, SE /BT A R TR E R, BSZAT AT
PREERMGIOHERURS 3. A ZUEN — 28 method, REDA%SE M TCIEA 7 eh , E LSBT BARLE .

%%Kﬁﬁ%ﬁ%ﬂﬁ@ﬂj, FUBYCHBUR S OAEATIR S, FTDAM repr O B str () BB (E#(E)
El 7.
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str () RaCHH R E— W A AS S E R TE, 1 repr () A9 A R EAE BB EBUN FERE (R
[ETA 2k isEys, RIS syntaxError ). AISRYIEHEIA NS #EE € F£oRyk, st () E{#E repr ()
MEIME. A2 nlE, B2y, o list ) dictionary SF45HE, ] 3& Wi R =N g M R R m . TEEER
R EVERE], A iR AR ] B 2R i

— 2L

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

string B S —fH Template class (HE), 24t T ERRETH RS k. ki sx D
F7%, [EIDA dictionary FEIEATIUA, (H3EPAR 2 W B

7.1.1 B L8R ILA (Formatted String Literals)
FEARAL SR (R 75, SlAEFHRIMANE £ o F, EiHER 4 {expression},
PRA] PARESERETIIA Python J 8 20 A

%I4T (format specifier) ZBERVERY, 7RSI, WA Az HIE A% D7 X AR #EBI pi
AN = A

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

TE " BREE RO, ATDARE s AL DR T ICT, W RO R

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

print (£'{name:10} ==> {phone:10d/}")
Sjoerd ==> 4127
Jack ==> 4098
Dcab ==> 7678

A B OE ] DAFEAS AL B e E . e B ascii(), "!'s' FEH str(), "' §
£ repr():
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>>> animals = 'eels'

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

>>> print (£'My hovercraft is full of {animals 1)
My hovercraft is full of 'eels'.

; [EVRAAE T R A — (RS e A X Se 7 — 98, DA RIS AR (E (evaluate) #2308

>>> bugs = 'roaches'

>>> count = 13

>>> area = 'living room'

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

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

WL = IR s 7 E SO B R  (self-documenting expressions). #7225 8 Let UL T A3 U 1
%, #F formatspec 2% 459 .

7.1.2 8 #) format() method

str.format () method B)E:A HVEUNT :

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

KAEGE RN 7w (BEWRS ) Sl EEIEL str. format () method HI2F. KIEHET BT
FNFZYAE IR, str. format () method BFTLEINLE .

>>> print (' and '.format ('spam', 'eggs'))
spam and eggs
>>> print (' and '.format ('spam', 'eggs'))

eggs and spam

WHRAE str. format () method H{fi Ffl BHSEZ5 |8, W DAGE M5 2 251 B Mm{E.

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

37 B O B 7 5 | O DME AL

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

ISy — AR R RS, LOBRAT Yy 5 e R T AN S e (0 AT | B M SRR T DAIE
HEHE T I (dict), [EHESE ' 11" SR (key) AREFATE I

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}
>>> print ('Jack: ; Sjoerd: H

Ce 'Dcab: '.format (table))

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

JP 7798, 4E table FULHEARRISE 75| HORMIE, 0A—BRAVER.
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>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}
>>> print ('Jack: ; Sjoerd: ; Dcab: '".format (**table))
Jack: 4098; Sjoerd: 4127; Dcab: 8637678

BEE# R vars O AR, SRR EE N . s nT DA — (86 5 i A [R5 B dictionary .
fn, N RE IS E A — AL HE AR A, 51 RO P BNy Ty

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

print (' ' format (x, x*x, X*X*x))
1 1 1
2 4 8
3 9 27
4 16 64
5 25 125
6 36 216
7 49 343
8 64 512
9 81 729
10 100 1000

BAMEH str. format () TR 52 3MA, 757 formatstrings

71.3 FEHENtFEH
" i LA Bl A e U [ — I8P 07 B ST R

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

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

(iR, MM print () A2 BIIMA— (SRR B ARR AT [ R I A Z54% . )

FHYFR str.rjust () method 7 20 I A 25, (07 DAKR & RO RO T4 40 387 « LY method

A str.ljust () fl str.center (). a2t method REEAALAEIZE, HaME 7, WRBANT

B, EMASEETTS, M MUE et E#; R ER S FalMr e, (FEEEiE2

Eg,)%ﬁ@%@%ﬁﬁﬁ%ﬁﬁﬁ%o (INRARER BB E T, TRAMARG x.1just (n) [:n] BERY]
T

J3—M method J2 str.zfi11 (), W7EMUETHMABIRE, HAMEIE&Y%:

>>> '12'".z£fi11(5)
'00012"

(R
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(R —H)

>>> '-3.14".z£i11(7)
'-003.14"

>>> '3.14159265359"'.z£1i11(5)
'3.14159265359"

7.1.4 B FRMERZE

% EHE T (modulo, #igf) ] RN FHEMALL. #£ 'string' % values W', string AN % G
values WBH B LM CE B . DL 5 bl FEE) 758 4 (] (string interpolation), 40

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

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

7.2 BRIEX

open () [Al{E—{ffile object , T E fei (5 F A4 WA ARLE L 5 | 50RT— (R B § 75 | #02 © open (filename, mode,

encoding=None)

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

GRS RSN TEER . £ 58S — 7, 8 TR A &M,
mode [E] 'r' W, FoRPAMEREBIERES; [ 'w B, FRUAMESHBIERSE (BRI AHE
WEE): [E var Wy, PAMEIEIAERMBEREZ, T8 ABENERG B AZIERENE R, "cr 7]
DA B ERS Z AT S EURI A . mode 5| L2820, A el o,

B, FHZRDA text mode BAE], FEHD, HEARSR PRlEE AT RS, ARLARE il 77X encoding EATHAG . 41
RIGE encoding, WHFRMEGRER R T (L open() ). UTF-8 2 BIRFAARTE , BRAFRAGERE M)
HEIHES, 5B encoding="ut£-8", 7 mode fRIM/lI_L. 'b' €A binary mode (“iEHIF) B
EIE %, —iEBNERA bytes YRR . DAt HIBL BT SRR 7T AT E encoding..

TESCTFHR (text mode) &, SR G THSHE G FrE AT EAF9E (Unix _E[F] \n, Windows E[F] \r\n) #[F]
\n. FESCFREF R AR, FHBCEHE \n B REERE- GRS T RATIR. SRR B R R
ey X SR R AR DA B, (HEERG 2 JPEc B EXE I ikl ¥R 75857 ISR 1,
R A R

TEE PR S PFIRE, () with BB R MG @R, HEMEMSTHRR, IR 255 10
b, MRS G IEMER B (1 with BHLEEHH try-finally W, AAHERERZ

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

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

WARAREAG M with BHGET-, RIMERFNY £.close () BAPHAMES, PTDASE RPREACHEE Il i R ST E TR
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B WP £Lowrite () W, PR with BT EIFN £.close (), RIERMINEL, BolheE
B f.write () W5 BIEA BoC 25 ARERE.

ANieifEi with BIAS, s £.close () B —ERWEZE, Bl HZAEED IS 6 B B KA

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

7.2.1 {EZY14H) method

A AR S Bk — A E £ BRI e b

B EE R, AN £ read (size), BAEBGRER, EATEH (o) sihochld
Pk () T, size R AHSEIEMER BT B, B size B sk [El & Ry, HMENETEEG
P B EIm e QA R A IR A B O A Ky, BRI, I, R RS size i
MIFIC (SCFAEX) B size SR A ATALAE (BRI SorsBUZ R . N2 BT C A SR A A
f.read () GREZEFE (1),

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

f.readline () MHERTHFMEB—1T; EFT7C (\n) GWREETHNEGRE, AR ZETT
TFIOURE, EA SRR RE TR0 G R e (A EE W I A% £.readline () [a[fE—fH%s
TR, FORCRENE TSR, M PATHERRER \n', Wi S EERTT I THE.

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()

AR R PR ATIE, WA R A T . SR AR RO A RO Pk, HR AR

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

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

ANSRARAEHE —{HE S I Tt — M0 list [E], WTRAM list (f) ={ £.readlines ().
f.write (string) ¥ string EIAE AMEE, [FRESE AT L.

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

HAHAMBE Y20, ZREEMEEETS Crrsst) sinoclpyir (Takfigst):
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>>> value = ('the answer', 42)

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

18

f.tell () BIE—MEREE, EAEBEYIERETWEROCE, £ RN R ERR RG2S 1AL
TEALE, AESCTFREUR ROR B S R

ffiff] £.seek (offset, whence) W PAMGEMEZYIFRINIE . L EFHE 20— 2% 2 offser )
Tt 2% B 5|3 whence HGEYE. H whence {HE] 0 Wy, Fon AR REE, | FnMHEEIESE
P, 2 Tl RSB AREEI 28 . whence W45, , HIHFR(EE 0, BIDAKS REIFEIER 2 %8,

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

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

16

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

>>> f.read (1)

b'S5!

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

>>> f.read (1)

b'd!’

TECTHEE (PR TR ARMA b RS 1, RAFMERMEESE B r8% (A seek (0, 2)
[ R EA T ZOIN), BRARE £.eell O BERE, 5020, A 2GRN ofser (Ho HMALAT offser {H
A e A TE.

R Z WA — LB A method, R 2AHE MK isatty () Ml truncate () ; HEERYFR)SEIESE G RE
R ES % FE.,

7.2.2 {EH json EHEEBLEIE

7 H3 AT AT B AR 5 R ARG B IR RRR read () method H a7 G285 Hil
GRS int O EEEIK, B 1123 Ehmr s, R EEE 123, SRR R SR list 71
dictionary (“7t) SHEIAERERMEALR, T-BIFINT (parsing) FIJFFIML (serializing) s A#1FEIHE .

AR I o ol ) 3 AN BT M 8 A 5 S R U5 A R B ) R R A7 BIRE 22, Python SZ 38— M 1 EEREAZ
[E#%28, HHE] JSON (JavaScript Object Notation), AL §son W #2Ii Python okt E , (B & M IR
FRFERYE; EHEARREE serializing (JF54k) . W7HFRTE P EEERNRIE deserializing (JF5ML). 1E
FFIMERR T2 B, TR0 “EE AT AR AP A AR S ml R v, B3 o 4 B o o 3 106 30 i () B2

fE): JSON gl &6 1 i FH R BACE AR R [B]. fF 2R sk nt i e Hakdest, e iR
T+ H#:A/EM: (interoperability) f 7% 4E

WARARA — Y <, AE—ATH RIS R A et B 1) ISON FERFoRik:

>>> import json

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

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

dumps () KA A58, FE dump O, B HEAHISY 1475010 Erex file. HIL, 0% £ 2—METHA
i BAEI g rext file Wit FAM AT PAE HEAL:
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json.dump (x, f)

% £ R—AEWE. TR binary file Riext file PP, BEFRKRIEHILHAHE:

’x = json.load(f)

f#5F): JSON #Z2hH DL UTF-8 #8245, 7E B(E) JSON #i 22 DAVEE]— 1 W] 35 B 8 23 A [rext file g, B

encoding="utf-8",

S L 91 7T A Hist 1 dictionary , FUEEE JSON gl fLAE £ class () 2661, JI %
— SN TAE . 3 son WAL 2% ERHMu & S LA EIRE

hz%:

pickle - pickle #i4H

HLISON ANJe) , pickle 52— fuiT ¥ R AIEVE Python Y PHEEAT /P AL € . L, E[E Python Fifefy, AN
BE A BELHCARH 3 A kg RNl . EBGRSE), Bt AZan: WRERLE i TBOm I B 8
Ll MEBORA A ZFAT AR pickle BARFSFSIME, AT ABIATAE RAUAR LS .
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CHAPTER 8

gEExFAGISD

3 H aiE -2 EE S 2 SR, HAURRERGE RG], RrTREE S R ERM (24) W
TEAE S EIE]: 38542832 (syntax error) F14) 9} (exception) .

8.1 FE /AR (Syntax Error)

R R SURE T 5% (parsing error), B o2 % Python [l A% i i HE L I A% -

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

A

SyntaxError: invalid syntax

FTES (parser) @ EEVEEHOI—4T, EH—M/N THEZE] 55102 TAR BB i 26— (R SR S @ i &
Z ATHYRERD (token) BELy (sl 2 ARAEEMRENR) © BEHIP, S0 print O KPR, P
EEE%E&T*@E%(HWO%%%ﬁﬁﬁ%@ﬁmﬁm,%%m%ﬁﬁ%mﬁﬂ$%,ﬁﬂ%ﬂﬁf
WP 3¢ [

8.2 fil4h (Exception)

R — B SR B E R A T IE MR REYE,, BT R T AR B B ek . AT R RS 2 ) B R AR ) 91,
BIANA— 2 B AR B AR Pt E £ 7E Python FExUH AN JEEE T M. A K28 Bl A er gl L B,
(E) H & SR a0 R A S aatUe, -

>>> 10 * (1/0)

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

ZeroDivisionError: division by zero

>>> 4 + spam*3

(Rt
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(R —H)

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

SERA BRI — TR B A TAHESE . BIANE RFEFERY, A2 R e RV A — g e . SRl
P 4 ERLE]: ZeroDivisionError, NameError Ml TypeError. {EEGIANERIY: g, ot
S B A RET 51 41 (built-in exception) ()44 %%, T A EIE G SN2 W LEAE , (F3EA A & 3 R B4
RN—E By (MRS —a MEe) . SErs a2 E g EF (dentifier), N2 MEF
(reserved keyword).

AT HARTR S, ARG MO KA SN S, [ERFIS A .

SR TUEL BHEE , I HEE R (stack traceback) T2 HE /R 88 A4 Bl AN sESE . — ORI, B&F A5 H iR
Jcﬁ%ﬁ (source line) FYHEEIIH; (HE A G BURFEZHES A T A FE 05

bltin-exceptions 2= 71| H [FZE I B 40 2 B0 2% .

8.3 RIS

At g e BB P (1 S IATHY . DA P G 2R N ALS, BRARm R EgmmALL, HEr
FEET R TR (1] Control-C B RG RN ) FHIER, M HELNREC a8

KeyboardInterrupt flAMEHE,

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

try B AGEE T
o WG, ATy T4 (try Ml except BT HHBA) .
o TSREIE BN, R except T & Gk, try PR BATE

o WERPAT try TRIRFEEE TSN, AR T ORI RS Er kit . R B SN except B
TR BISMARANTT, R except F o] BoplAT, SR1%, BEAHAT trylexcept [BIRZ R AS.

o ARBERBISNRATE except T 6] HHIBISNARE, IS HELERRSMNER) try BOAsC AR AR E]
R, e — AR5t (unhandled exception), BT 1L, [HURAN L FRITEE o

try BOAX T AA AR 1 excepr 61, EARFRRIGISMEE R, M2 G EHF GO T. R
RPN wy TR, TR G EHE - t oy BOASEH AR FE BI5h . —18 excepr F
&) AT A — A8 SR tuple 5B AAGISL, fHildn:

. except (RuntimeError, TypeError, NameError):
pass

—fi1E except FAYHRY class () A—{HBI S AT R, WSIEEBISNE[E M class BUZEII base
class (FEIHHE); Sz AT (i AHE]) 1) excepr 5 51 [EJANAEER base class FH%5 .
Bidn, PAREEX#EE R FEIH B, C. D:
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class B (Exception):
pass

class C(B):
pass

class D(C):
pass

for cls in [B, C, D]:

try:

raise cls ()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

FEYER, R excepr T & WNEF RS (3 except BRI —MH), MEEHH B, B. B— 5 —{HFFEH
except ¥ &) i i EE

i MK H BaseException, PAKE—EHLArG HALGISN, (B4 A EEAH NG, HELSEHE U550
W R RS | BT AR B S ERATUE,, SRR IS AN (o ny 35 nl DUEHL % B4 ) -

import sys

try:
£
s
i

open('myfile.txt"')
f.readline ()
int (s.strip())
except OSError as err:
print ("OS error: ".format (err))
except ValueError:
print ("Could not convert data to an integer.")
except BaseException as err:
print (f"Unexpected {err=}, {type(err) ")
raise

o AR except THIT ARG BISNA A, (HZ R BISMIEAL L sys . exc_info () [1] 3HIY.

try .. except BUARA —BERVER] else T &), MHIRE, 3% TRIMIIAEITA except T & 2% MR —BL
R WL ARAT, (H oy T 6 XEHSEEBISMR, B TRRAH. filn:

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

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

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

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

/] else FAJILIN try TAJUSIMAESMARE IS Z 4T, R E)E W) DA S R AN A 2 i try .. except
Bk AR R AR T S [ RO Bl A

WOISMNEERE, ERREA AR, e BlsMy gl S, 5 Bun A e R e, RMER G5
R

8.3. EEHISH 69
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except F & W DATE Bl Sh 44 A% 11 415 1 — (5 B, 3 R 5 WOl 0 7 21— 1 1 SR 1 19 (instance), 5[ B fifi A
fE instance.args M. [ET 5, GIAMIGIGES __str_ (), PGSR RATE HRE A i e 285 | 1
.args. PRUATDATES [ BISMTsESe s A, RSO BB e ATt .

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

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

print ('y =', y)

<class 'Exception'>
("spam', 'eggs')
spam', 'eggs')
spam

( v
X
y eggs

R MEBISME T, BIE A e R BE B G SMRHUE B iR AR — 353 (TARE ).

BIAME) B P AN PR oy F &) [ESZ Bt ARy G50, SR B oy F 41 (E) (BRI M) wpni i e s E R 8 A
ONCIE R

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

>>> try:
this_fails()

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

Handling run-time error: division by zero

8.4 5| B

raise BOAK AR BHHBEIH 5 815 E R BIsh. Bl

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

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

raise ME—R5 ] B2 H B BISh. 25| Bon H —E B AN B B 5h class (7742 F Exception i)
class) o UIR—fEBIS1 class PLEE, ©&AETIHHIFIE ) B K (constructor) , FEEHEH B & 7 F A

(implicitly instantiated) :

’raise ValueError # shorthand for 'raise ValueError()'

IRAR RAR K 5 5 8 A, BEATS R, A AR TR raise BORURE S #4615

>>> try:
raise NameError ('HiThere')

(Rt
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FEH LR

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

An exception flew by!

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

NameError: HiThere

8.5 fflyrgEEE (Exception Chaining)

R AR BER) 55 KA except W0, ERSA BB SR RO BN E L, HamresiRg S

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

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

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

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

NTEI—AFRERA— D RENEEGR, raise iBFRAW IR from 14

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

LB, R AR . Bl

>>> def func():
raise ConnectionError

>>> try:

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

Traceback (most recent call last):

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

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

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

ERAVHE from None Fik2EH H3h H 4%

8.5. f§|5pgE$E (Exception Chaining) 71
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>>> try:
open ('database.sglite')
. except OSError:
raise RuntimeError from None

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

B2 B B D 1) ., RE T bltin-exceptions

8.6 EREHEEMBISH

AT DAE B S HT G141 class e [ CRIBISN (HA T Python class, ¥ fClass (JA) ). Ay H
iR M, BISNE R EZE Exception class T HA.

BI5h class W] B ST Ml HoAth class REIEISAG 0, (FUEH @il AR EL, USROSt SRR SR
F8 S AT 151 S 4 i B 2R

KREswybishese, #eA [Erorl EEATRE R, BUUREEGISMH2 .

AP RS e R E M B OIS, DARCETEH E M R b B A gt . T2 A B class Y&, &F
RClass (#8[F]) 2=,

8.7 ERFEEE

try BORH 7 — W0, R e S AE A T B N B TS ERE £ . il

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

Goodbye, world!

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

KeyboardInterrupt

Wik finally THIFFFE, HIl finally THIEE try BRASKTR AT THY SRR —BUDE . A try PR
EAEERISN, BEHAT finally TH]. AT REVTEGISM AR, TS

o HBISMEEER toy TRIUATIERR, RIRZBISN B except TA)EBE. A% B 41 A B
except THIEM, EEIE finally THRIBATRBHEHT] .

o EBISMTRERE LIS except Bl else THIMHATIER . [FHH, REOISMETE finally TAJRATR DY
G

o TR finally FAJ#IFT break. continue B return Bz, RGN GBI ERT 5,

o MR try WAL F] break, continue B return iR, Al finally FAIEIEHFT break,
continue B return BAZ HIEHAT.

o WA finally FAJH AL return FA, AIFMEEEEHKH finally 7)1 return PR ]
BE, MARKH try FAM return BOAZ FEAE.

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

>>> bool_return ()
False

3 Hee A g 171 -

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

>>> divide (2, 1)

result is 2.0

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

>>> divide("2", "1™M)

executing finally clause

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

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

WARET R, finally FAIFEAEMIIEE NER G 8AT. WM HAHERITS 8 TypeError [ except
TAER, HBLETE finally THBATRICERTE.

TERP AR F, finally TABBEOMNEE (FIREREAEEGEL) AR, Mg a i
SN .

8.8 TAEBWAIFEBE

SELCY R 38 T AEYIAE A PR SR B v BB A, SR O T 2 AR A RS R M BRI R AT
B, EEHHEE AR, EmhERES 8.

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

i BRI AR, AT e s R AR, B SRR SR AE— BOR W O IR ] (ED R A P EDIR 78 . 75 fif B [E) A
HE N M, (HEREO AR SCRE T R e A R with BORSGRY M (BIARESR) TERE S,
RECRFE AR R Sy . IEREMb B 2.

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

8.8. HEBRIFEIE 73
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BOAXATRRAR, AR R B EARHBE M, R f A2 AR, RIOETESRIEE)
TR Er AEEI SO R E —
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Class (¥g[E])

Class $2 (it 7" — R4 £ EOR L) RERY T-Be o B —( class 1§ €l — (AW I R E (rype), [EIH ARRFEL R
[EV 1 5 190 (instance). B8 class LG T DAYER —SE4dra% 2 IR BB 1 1 (attribute). Class £t 0] DA
—28 (Hy L class PriEsgiY) method (J59%), JHMESGEZ I HIRIRAE .

M A AR FE S ML, Python (1Y class #HI[E] class 38 T e/ D BisiiE IRFE & . iR A& T C++ Al Modula-3
i class |, Python [y class $ft T A W& i #2551 (Object Oriented Programrnmg) WA SR class
MR A3 22 M base class (ELJFEHAE]) , —1# derived class (fi74%8E]) T PAZE 2 (override) H: base class [1¥
{47 method , H.—1{f method R] DA AH [F] 4 44 R 1Y . base class [ method . )14 T DAGL &5 AF 7 Bl o AT T T
KR ﬁﬂ [FBE4H—FK, class (L HA7 Python B RERENE : MMMFERATI (runtime) P77, H W PATEEE ST
Z BB

TE C++ ARG, class A (AEERME) BEARSAMN (B TATREZ: 28 %%), mira i
BN R ERR . QE7E Modula-3 H1—Ffk, Python [FIEA AL 2 7T PARE #9114 ) method l%ﬁﬁ,ﬁ\ﬁiﬁi
method pF = EL—{H SN (explicit) . 55— RM A5 UG E 4y, 10 065 | MU AR 1Y Ry BE 4 (implicitly)
WA, AnfEFE Smalltak H1, class #R214, 1E[E import 2 #E iy ZHAL T 85 . A% C++ Al Modula-3,
Pyhon [EJ# (¥ Z4[ET AT AR F 2 DA base class I A HABHE 7T (extension). 73 4h, ilﬂl_‘lf C++ 11, ﬁ%%ﬁﬁ%%
EFEEr EdEEE 7 (BAGER 1. M%) #rTPAET class B4 4 EH B 5.

(EiaﬁA-iﬁj%z%ﬁ EF 2 M ARTRE AR ol class, FRARAT & (61 Smalltalk #1 C++ i #H7HE. T & (1] Modula-3 F#f
i, HEEEH C++ HHzIE Python E@%ﬁ:gymm = (HIRTE RS e EE T,

9.1 FARaREEYHFI—EEE

YA B RS (individuality), H 242 # (YEzTEWFJﬂEE(SCOPC)) A DABGEZE B A . B S
i FBEIEI4 (aliasing). #)YK3%M# Python Wil & A Syt B E 4, e PR nT 8 i ELATIE) (3. 7.
tuple) W, ‘Bl PAZE4 2%, SR, BRESH AT g (4N list (H%1)). dictionary (F-81). FIKZ
HHARZRE]) ) Python B MBRER T, W RE & A RAMIBIER . Bl H A RN, III%T ST
BIHR 542 (pointer) ., S2(I2R(E), FEECIEREEE — YRR, WERAFEGEE; BRamsu T
—{EEES | SRR 4, PR RS (caller) BEIE] RF]5E Lk s =]
TEME R TR .

e
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9.2 Python {Ef1E (Scope) K &&= (Namespace)

TENEE class 2 Fi, FREIEEFRIR—LE B A Python 1E FHIs A0 #HLHI . Class definition (BE[E)EFE) DAGN4 25 [
%IET SRR TG, TARTR B T R TRy 44 25 T A E A BE S B PR AR EAE B AR R . A 3R,
A 3 1 3 R ) R A A B Python R 3XERTHRTER 2 RA IR .

AR — L FF A -

@‘Z?‘_Fﬂ‘]%%%ﬁﬂ%#%@%% Koy i 43 25 B BUAEH J& LA Python (1 dictionary B, (HIEH A ’E"‘E’U\
A ABEAE (KR THERE) . HE W REETEARM S . fr A =SB T4 DA RRES (S abs (
WpRst, FEER IS4 RE) ; 1‘%@*‘%%@6 (global) 47 ; HI7E & i ] A9l (local) 447 - %ﬁﬁéﬁt
PiE b B M At B — A a4 231 . B R A S AR I, A llay s F'EJ'?E’J%@;ZFEJI%I
AL SOPRE, WA — BRI BAAR AT AE 3 maximize XA ERE AR
[EVe b 48 (prefix) HEAH 44 F o

JE A4, PR B 1% (attribute) BT, HAASE (dot) & AL M AR —— i, EHEAXFW 2. real,
real EYIM z —(HB M. Btk RE, B4 A2 IR S BIES R 755853 modname . funcname
H1, modname JEMAYI M funcname FE K EME. EEEEET, SRS HEFIAL & A0 22
BETS A — 0 B R S A L= T AR A g s 1 !

BT DU M S T E R, ERENEET, HEERER RN BABERTER: RS
modname.the_answer = 42, A[E @MW ATPAH del B [E. FI41, del modname.the_answer
s 1% 4 [F] modname (AP EIE B the_answer,

144 25 HAE AN [ e 2 e sr, [ELHAT AR 75 . % Python ERRaREIBIIRE , S (EVEA R iy 44 2 W vk
gy, [EH s A TR . RBHE RGN, AR ahlar 2 =R el —REET, B
A 23 ML G RS ELREAR A . WL PR Y TR S ) (top-level invocation) SUATHYBOAR, A e EIAAE 2
BB e BB PR, SR E—EEE __main_ WAL, FILEMEA HORAEEG4
2 (.@%$§EWL1EZ?T~1EI$E£E¢ EWRE builtins,)

BRI 1y 44 25 T S e Y o s 7 1, s e R [e] B8 T R AE s PR B B AN, b 2 5
M e . (8 IVKJ:, SRR TR A R ) B, BHHEIEERE A (recursive invocation)
A H O B4 2

RS Pythonﬁiwjﬂﬁ i SCAR B, (textual region), TEMGEEIK, 4% 2 M@ ol BRI . BERY [H]
HEAR ] BEE, H— AR E 2 (unqualified reference) A RAYE iy 44 25 W [ Bl 4R34 4 F

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

o EEMEMEL, RIS, MEay T EEAHE

. ﬁ%%)ﬁ?‘?ﬂ@@ﬁﬂwﬁﬂwi, W AR EeRT WA, WESENZIIMEREI G, 2
bl

o [RISCE TARAE A, R TR I A el A A
o BOMIMIEEL (REER), 2RI GHS 2w

SRR R A, WUBFATS | AIRHAS LB B R, B S Bi 254
FRAGM R, 92 HT0 1S M TR SN R B0 B AT DABK I nonlocal #47; QIS nonlocal
2 2!; #1551;’;; b H?R& (225 ABOREI S R LE N A R A o JR s, T 578044 1
SNV B RS

W, EIEAE G2 (SORM) EaT ek IR ARG . ek UM, Eﬁ(’ﬁ)ﬂiﬂéﬁé%?ﬁﬁiﬁ%ﬁﬁﬁﬁ
Mg ZS M BRAL M2 25 M. SR1M, Class definition €7 [R3s; /6 F 38 HH CE 7 — W 4% %5

UG, B A R, REE __dict_, EIEH R BRI Ay 4 a5 MR dictionary; __dict__ M4
MEE%@ AR ARG BR, 0 M MR I dr 42 25 BEVERI AL, T RERZ A R IR 548 R 8545 (post-mortem debugger) 2.
i [l
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BB T, AE RS HSCARE R R e e R a R, A/ A S s Al a2 25 R, e
PR R AT R Bk AAHEIE gl . 55— T, 44 AR B8 2 7E AT R (run time) B 78 52 )
F2, sha sk, Em7E [ 4] K (compile time) [)[FIRE & FRARMT (static name resolution), JirPA
RELRMKHAAE) R824 FEAEAT (dynamic name resolution)! (FHE I, Jeiffs i &2 EREHIpEE)E . )

—{[ Python HAFRFEN R WEA global 5§ nonlocal PIAINHIRIRE— & FEAYIR(E (assignment) #
G EEERA . BEASGEESR M et fass; E k. Egde—k: Bt del x
EE I IS A 2 S RS IR = fBEs . SHECL, 5IAH A RN T AR B fE e 452
import BAZAIEA B, ) Ve B A AL ok R 044 7

global BOAR AT VAN AR SR E 53 MUAA G A A T, R B A BRI nonlocal BOAXFIR
REE SO AR AN A FEED, Mz T 40 EIR(E

9.2.1 {EREBfIHA=RIAITEHI
S — A, R 2 WK R 1 A4 250, DA global Al nonlocal HIfTH Sy shse:

def scope_test():
def do_local():
spam = "local spam"

def do_nonlocal():
nonlocal spam
spam = "nonlocal spam"

def do_global() :
global spam
spam = "global spam"

spam = "test spam"

do_local ()

print ("After local assignment:", spam)
do_nonlocal ()

print ("After nonlocal assignment:", spam)
do_global ()

print ("After global assignment:", spam)

scope_test ()
print ("In global scope:", spam)

5 B RS A i 1 2

After local assignment: test spam

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

e, BBAME (FEREE) A erokss scope_test ¥ spam [P)5Hi%s . nonlocal BYHILEE T scope_test %} spam
[E4S , T global BR{E M TR IR 1)E4S .

PREFABEBE, 7E global fAZ T, [EVA ¥ spam i .

9.2. Python {EF1d (Scope) R &&=z (Namespace) 77
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9.3 ¥R class
Class [FUH— S 1036, MFMWIEEE, DAK—HeiEE.

9.3.1 Class definition (2F[5E3) Eix

Class definition 5 & LAY AR :

class ClassName:
<statement-1>

<statement-N>

Class definition, W1[A]pKz0EFE (def BIAR), WHEEE A TTFEREICHAT. (MR PAREAZHE class definition
HE—8 if BoRA s, siERE. )

TEEAERE, class definition [FIfBAR M # @2 mze sg, (MR M Rd, AReRA A R MHR
#%ern #)EE. Class H R E Sl & — (BRI 5 1 8 £, BUE)R method fr)Ifny 18 i ——F—
WHb, EAFEER AR

B class definition, —{H i v 44 45 P Erpl sy, (B ELARE SR A —— R0k, By [ s s it (i
MM A E BT A S, dFEE, K e e s B A B R 2 R

B (145 ) BB class definition IFf, —1l class @ didr . KA B2 2E 8% (wrapper), %
2 class definition # 7 (1) dr 44 25 [IEVZ ;. FRAMAE T — 85 S0 T f# class )44 . JE AR RISAE IS (ZE1A

class definition 2 {ij &L AR IAE IR ) €18, FEIL class Y114 & #iHi 45 3 class definition AZ25H H1 45 H A class 44
i (#E#45) P E] cClassName),

9.3.2 Class ¥4

Class YF 1B Wit EE . & 22 18 (attribute reference) F1E {54k (instantiation),

B b % BT Python P T B 1 2 BRI BRHEREYE : obj . name, RN EMEATZ class PRI K, class
a4 = R ITa B4R, ITRA, TR class definition B AUREFE :

class MyClass:
""nA simple example class"""
i = 12345

def f(self):
return 'hello world'

HBEI MyClass.i Ml MyClass. £ #REAREAE S R, €2 E ] m— s X414, Class Bt
AT LABEHRUR (assign), JFrPAGRAT DA B(E M3 MyClass . i IfH. __doc__ @ — A% @, grhlf
J& %% class BEIH] 25 (docstring): "A simple example class",

Class & ) /0 ] 7 e 3503 (function notation), % class #)f e —HEG 280 K, & FE-— BT
class EHl. Flan (EE iR class)

x = MyClass ()

ST class P—MEHTE ), [EV I FSEURAS (B B %
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FOMLIER ([0E ] —f# class Y1) @@ —H=HYIF. L class HEAEE YRGB RTHRE
BIRIIRARRE . PHIL, class FTPAE SR —MAE __init () MFFE method, fRiEFk:

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

H class EF T __init_ () method, class BB L EE A class HHIEHBFAM __init O . FAfEE
MEEGI b, — B . R AR BB mT DA AN A A5

x = MyClass ()

WAk, __init_ () method W[REEI T 2R A S B, FEEMEIGET, B4 class BHLEF RIS #
GrOEIEL _ init (). B4

>>> class Complex:

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

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

9.3.3 EfIMH

BIAE, IR Al PR E G147 B OIRE R ME—E R R B S . A WEA BT &
B} M (data attribute) F1 method.

Data attributes correspond to “instance variables” in Smalltalk, and to “data members” in C++. Data attributes need not
be declared; like local variables, they spring into existence when they are first assigned to. For example, if x is the instance
of MyClass created above, the following piece of code will print the value 1 6, without leaving a trace:

x.counter = 1

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

print (x.counter)

del x.counter

B — B M2 W2 method . Method J&—1# [ &) WFngeast. (X Python 1, #73% method [FIAR 2
class BB Fr@ A 1y« HAlY R E AT DA method, AN, list 4){4: .45 RE(E] append. insert, remove, sort %%
ethoc;o B2, fETrmmET, FMHHHEE method HCH P RIR class E B method, BRAES: A HIHE
FIH.

B 14 )45 3L method & FEEUEIAHL class. RIEESE, MM class HETA R DEEE, wiEs: T 6l
Y% E method. FrPAZEFRMBGHI 7, x. £ &A% method £ 1, MyClass.f @& —fHEKz, H
x.iA~E, MyClass.i AN&E. {H x.f Bl MyClass.f B2 A—H——E 2 method ¥htF, TIANE
R
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9.3.4 Method ¥3i%

%, — i method YEE A b B gy :

x.£()

FE MyClass BT, S EEFE ' hello world’. R, EIEMG EESTEIFEI]—F method: x.f &
—{f method #{4, [EIE AT AREEERGEAE, Z BAEpen], 2pisRE:

xf = x.f
while True:
print (xf())

HEFEE I hello world HE| Ky,

w5 —fl method HIFIYIREST T & 88 A AHEIE? (R REC AR S x. £ O P REEVG R 5 13, B8 £ O
(¥ eR E Fe A e — AT | SRS o A T A R — R R | e e SO e 1 (A 48 A4 5 |
Python %@%]%ﬁfﬂﬁl\iﬂ{”ﬁ%%lﬁigﬁ%tﬁ%ﬁ‘iﬁ)ﬂ..-

FE L, RTREE AR T % method B’JfFﬁSkZFET 75(\, FOI ARl =X i 56— (85 | ki (A . e
MBI, x. £ L@H}HLI%I_JB"MYCMSS £ *ﬂi%- WEIY—{fA n 5| B method, 55 [F]
JATEY —{E R 3, H5 [ #513K (argument list) @&._LEEF, LR — 85 | BRI A% method HYEL B4

WERARIIRAR T fi# method JEEREAE, FH IR E/EWREEIERE — 2o, & — B O 0 R E Mg 2 Ik,
% EPIRY class SR . WA RS AR class B, M H 2 — W&, Bl—1 method ¥y {-€r
BEEES, ESLR R RERITE (F8m) s B R iR B i ek =, TR B
method 4. & method {42473 — M5 | BH WPy, B —{REHT 5 | 35000 26 & 18 BE 00 (R A% 5 | B9
R, TR R S DAE R 5 | 30 gy

9.3.5 Class &l &y
I, FEB ST G PEG B Ok, T class SRR class 97 BE 1L SEA HE R method

class Dog:

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

NI 75 6 sy v o — Bs i wtam . LM GRS Bomutable W4, A list Al dictionary, W] i &r[EIA:
HOMGE A, BEIHKE), FHREAENY micks list AN PEZVER—MH class S8, RIERE A list 34 E bl T A 11
DOg E:Tﬁ]ﬁ)?/\%
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class Dog:
tricks = [] # mistaken use of a class variable

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

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

>>> d = Dog('Fido")

>>> e = Dog('Buddy")

>>> d.add_trick('roll over')

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

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

IERERY class 5% i RZ (i FH 87 11 5t -

class Dog:

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

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

>>> d = Dog('Fido")

>>> e = Dog('Buddy')

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

['roll over']

>>> e.tricks

['play dead']

9.4 FEEMHL

TSR o A 4 ) e B — R B PR — {1 class o, R PR 4R B DA [EME S

>>> 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

HORLE 1 ] BERE method BUR B — AN (T&El) T2, tt@lE), class ANal AR EE1EARE
g g R AE. S99, 7E Python shEVEEMMIRERY Tk, WIEIHIBERIE R E#b e R Ee. (55—
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JiTl, A C %3 R Python {4 HT DASE 4 R MU AEAN i [ AL IR I RO AFIG 58 T ABRA C S ES Y
Python fHFEFT 1 . )

e VR L B P SR P ¢ EV T DA EDRE B A0 SR, TS T method 44560 R 52
Veo YERE, VT DU R0 ORI HE S SERIMI L, RS 8 method (O CHE, HLBEBESR 44 R
GEMIAT—— U, 4 BT DL T A R A

15 method 12 i SR E (53N method!) PV ATASAY . 0488 EI4 1A T method fyTETAE : e
[EVEE method I, (EVAN frifLif I s A 2 55

EE, AR | BAEE self. BRI G self E{H4 7% Python SKIEISE&EHRFENY
B, HEER, WURARLIREG], IRARECHS n] A HAD Python RSt AIZRIEMIEIMERAR, sLoh, dn]
DAL — 18T RE PR A L AL T 3 55 14 class (E15E 25 (browser) #23.

AR —fBFEE] class J& P41 pR s EBE% class B BB EFE T — AT ME) method., pRzUEFRA—E BALGLE
class definition [ SCAS T B e IS B4 class H ) [ dak s st 2 v DAY . B

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

class C:
f = f1

def g(self):
return 'hello world'

h =g

BIAE £. g Ml h #BAE class C (JEME, EFEmMED0E, FroAEME IS class C BB method
AR, TR, EEMEeEEE N ez Re s n s | R

Method 7] PAZEHI {#i Ff] self 5| %19 method &1, WY Al method:

2
h Bl g 25

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

def add(self, x):
self.data.append(x)

def addtwice(self, x):
self.add(x)
self.add (x)

Method W] DA B — 5 o O ] 1475 X 2 IR 43 4% . S method AH BRIV I, it B 5 L S e
Ao (class R AN EHHEAISAE I ) BESR AIARATE method P8 I 4xIsCE0RH SE 70 B, (H4isi
AT A 2 A - HeorE), # import 224t A FIk Y ek sURISEAE, 7T DA method DA KCAERZ AR Ik
HHE SR R U class FIFEE . T, £ method #Y class, ‘BEZR Sl e i€ F7E & (4 VR e, 76~ —Hi,
F 5% 2| method FEE 2 IE H TR class By— 247 I

BHEEA M, ROCER R 1 class, W] DARREIE ) type (R [E]). EPA object.__class__ #f
b AT
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9.5 #% (Inheritance)

WK, WREAG R, [class] B HHES Hr O EAREE] class. —1 derived class (f724E8F]) &%
HI R AR AU

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

# %% BaseClassName #f & Fe ) 1E IR ZE f& 045 derived class 5 FRAIME IR . B0 base class (L FEHHE])
W28, HHEMEENER O AT SaRAM, G, 5 base class Z7E 5 —EBH 9 &+
fif :

class DerivedClassName (modname.BaseClassName) :

AT derived class & IR, HLELTT base class MH[F]. & class P19 AR, base class @rgmefl. &2 AR
TP 2 B R — R R ) B8 1 e % class PR E, I 42 4HF base class 1484 . 4% base class
A G AT A class, I a8 I € g [k e F .

B derived class I EHIALEIEAHHEZ & : DerivedClassName () & @573% class i)— T E %], Method

W2 IRPRATAN S - PR class BETEE RS, WIPRTFE, T3 base class FUAREWE T E, WREELET
—fEH R, H3% method 1192 BEH RN .

Derived class 1] DA 75 55 H base class [ method., method £ M ] — {414 HoAth method WEEAT 4RI 45
BE, LA base class [f—1{1 method 7EFF YA 7] base class H1 g F& 1Y 7 — 1 method IRF, $5 0] fE €Iy 2| —
78 55 &2 ) derived class HTf{) method., (45 C++ FExX k51 fili: Python H 4 method EFE F#Z virtual,)

—AE7E derived class % %5 1) method W §E = B I & AL L4 70 1 JF B 40 B base class H1 A [7] 24 11 method.,
FLH PEENY base class 1) method A — 1 f B8 (%) 5 s HEELIFENY BaseClassName.methodname (self,
arguments) . & A R EFNAEA H. G, HATE base class TEAIHAMEHE AT DL BaseClassName
BEAFIURE, BTEA AR )

Python 4 74 1A [V b 5 DA T A 47K -

o fif] isinstance () HEr—AEHIMWEE]: isinstance (obj, int) HATF obj._ class_ &
int BfTHE int B, &RA G True.

o f#iff]l issubclass () H|H class 457K : issubclass (bool, int) 42 True, bool J& int 1Y
subclass ( T-#H[E]). {H)2, issubclass (float, int) j&False, float [EIf 42 int [ subclass.

9.5.1 ZEH X
Python 1, B Z EARKA . —{FG £ 1§ base class | class definition F LR BEHET

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

<statement-N>

FERZHEET, s ETE, RarpbEkk 8%, B8R H parent class (RBHE]) mEgk, Hig
FEAE: wWEERg. AR A, L EEEENMF class TOREER S, Hi, BRuh— @8 ke
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DerivedClassName EJF ¥ E], AlfE Basel a1, 3% (GEEHL) £ Basel [ base class T, &
WA E) X E BN 105G, &7 Base2 #a, KILEHHE.

FE L, ERMEME—2; method FMNTIET 2By REHIEE Y, DASCIR Y super O WATEREM . &8y =U7E
HAt i) 22 EAREEF 1, ARENF IR —{# )7 % (call-next-method), HHL7E ¥ —#8/KHH 7 "% super call (B
) A EEK.

FREHE 2B, WIEZ E R A TS ERR R — s 2 22 HIE] (H % />—1{i parent class 7] AT
JiCJE class 37538 2 [ B ARAEEL) . BN, A 1Y class #R4E7K H object , R T & ALK 55 AR AL T2 (M
| object MYEEE. [ElT 6 base class #{Z2 IR AFHL, B REGH TR DAIE 260y 248 I 7 [EE AL (linearize) :
PREAEEAA class Hd e e 22 B4 W IE)T 3843 {B parent H g iFaL—k . i F BL57 1% (monotonic) 77 (BEE,
—{[ class A DA% subclassed (FHHENL ), WA €5 2L parent {YIF BT ). 402, 8 SR st il &
YA . AL EERD class IEIA fE. L&, 55 R https://www.python.org/download/releases/2.3/mro/

9.6 FAREE

[FAA ] (private) FEHI5E %, TR ANLEY) HERE VAU S8, 51E Python R NAFAEN) . HE, K%
# Python ()RR RESF—MME G wisEE—MEEWM A F (0 _spam) JEHE APL (R )
[4EA4 (non-public) #4r (#E e 2. HIESURERIEA) . SHE— M EEAE, WaFE, IR
AATIEAL.

WES class AL (1 BUR EL AT — (A 2400 P ) (ET3BE65 44 B subclass 5 3600 44 ARETSS) . MM Bl A7 e 7 —
R BRI 3% ﬁ;} name mangling (@ﬁi@ﬁﬂﬁ) Eﬁ”‘%ﬁ —_Spam (i’/l\m@ﬁﬁﬁﬂl:ﬁlﬁ, w2
bR RED) P14 B (dentifier) €4 SCAHIF(EIE] _classname  spam, fEM classname i Zdi
B T EER BT class £ 8. RIS B HETE class E IS TE A, B EEAE &Y% R EE
PEE W EE R 5E 0

4 A6 B %172 38 subclass 75 25 method i /S B #38E class [FI351) method WY, B EBIRY . 226 2(E:

class Mapping:
def _ init_ (self, iterable):
self.items_list = []
self.__update (iterable)

def update(self, iterable):
for item in iterable:
self.items_list.append(item)

__update = update # private copy of original update () method
class MappingSubclass (Mapping) :

def update(self, keys, values):
# provides new signature for update ()
# but does not break __init__ ()
for item in zip (keys, values):
self.items_list.append(item)

L, B TE MappingSubclass #HIIA __update skEIFF, WAEIEFENE, HIE#E Mapping
class W, B & ¢ # [F[F] _Mapping_ update, i fE MappingSubclass class H, T & gt % [F [E)
_MappingSubclass___update,

AR, BRI R ET AGRE  RAN s BT T BRI EUE i — R st DAL A R . B ERATEE MR
FREMRA N, BIANTERRSE A (debugger).

FAMIE R, HIEL exec () B eval () RN EIEF T class (194 FEAREE Y class; &A1 global
BRI A RO EALL, 5% RO TR RR A3 PR A FE B 5 TC A 4 s 4% (byte-compiled) AYAE G [a] 6k i RIS il 5 A iR
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getattr (), setattr() fldelattr (), PANMBEIZESME _ dict_ K,

9.7 #W3(L8A

A B HAZEPLT Pascal "record” a5 C "struct” ARURRALZ A I, HF— L0y 24 R B e 40 7E k..
Pix—HIrp BT 502 ] 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

JH 2 PR Al 4 R BN — B Python R, A8 RELAMGIE— 1 class 2L, I class AifhEn% R H(E)
2 T method. BIAN, ARMA KX, EERE—AEEW ARG R, (RRaT DUESE— A
read () fll readline () method Y class fEEVEF TR, T H R IH IR EORH, [EDHARE S SORELE.

F I method W)L HATEME: m.__self  HRHAT methodm () FIEHIIME, Mim._ func_ HIE#
method JIr 3 B 1 e& XA 11

9.8 [Fl{X2§ (lterator)

FIHEEE, fRe] TR RIRZ HIN7A4s (container) YJHAL I AR for BRIAXAGEST

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="'")

TE AR I . R EL (. [ &Y BT AE Python il S H VA —B. TERHR, for BAUETE
AR iter () o RZRRBIE—EECILE, HPFESRT __next_ () method, it method
TG FREMS R IICE. HICE MR, _ next_ () J#%5|% StopIteration fi4h, A for &Il
IR . ARmT DASE A ) R 28 next () 2RIFEMY __next_ () method; MBI FRE/R T EMENE

>>> s = 'abc'
>>> it = iter(s)
>>> 1t

<str_iterator object at 0x10c90e650>

(Rt
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(R —H)

>>> next (it)

lal

>>> next (it)

"

>>> next (it)

lcl

>>> next (it)

Traceback (most recent call last):

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

next (it)

Stoplteration

FBER 2 E s hi 1%, EIRK class IMAERZFATEMMB RS 7. €5 _iter_ () method
Aol —E A __next_ () method F¥I{F. W class EEFK T __next_ (), Hl _iter () AJPAR
[A]fH self:

class Reverse:
"""Tterator for looping over a sequence backwards."""
def _ init_ (self, data):
self.data = data
self.index = len (data)

def = iter_ (self):
return self

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

>>> rev = Reverse('spam')
>>> i1ter (rev)
<__main__ .Reverse object at O0x00A1DB50>
>>> for char in rev:
print (char)

w T e 3 .

9.9 [F|4 28 (Generator)

[E] A4 20— AR g [E AR p i B [ER ) T H . B M B E s B ek X —k, EL8 T M 2 (o] )
B, Gl vield AR, MRFEEA S EIFIY next () BF, EEE ERBEFRO BERENT (EEns
JirA EORME DA B b — BB T BRAS) o DAFREBIRUR, AR v A E A 5 -

def reverse (data):
for index in range(len(data)-1, -1, -1):
yield data[index]
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>>> for char in reverse('golf'):
print (char)

Q O + Hh o

A T DA R EVAE B8 AR 5E iU =, tREFH DA class [EIRELBEREMRZR A SE AL, Wl Bl—Hi ik . 1 e E A 280
A E ISR R, __iter_ () Ffl__next__ () method € H Bj# ..

TR B SRR Y, [RsREE MO TR R G E AR I 2 ) B W7o B R R s ] sel£.
index Ml self.data Ja /e IS My sUE 2 5 M 55 HUE [E .

W T A B 257 method ANk AFAEUIRAE, WEVES A LR, EME & AET1% stopTteration, jELEHF
PSS ATE—il, M EA R s 5 R A )

9.10 [Fl4REHR

6 iy B () (B A 25 1T AR B A SR — vy AR SRS, T IR 8D list comprehension (315 3B 57
B AN E SR T A7 365% . 35 i B Ul A (E) A= 2557 BBk 41 8 R =X (enclosing function) i i F 11915
[, [EA: g s e B [E R 2R E Se e, RS RoRs i (H el b, L 4#%1Y list comprehension H[E)
i RO IR

Biltn:

>>> sum(i*i for i in range (10)) # sum of squares

285

>>> xvec = [10, 20, 30]

>>> yvec = [7, 5, 3]

>>> sum(x*y for x,y in zip(xvec, yvec)) # dot product

260

>>> unique_words = set (word for line in page for word in line.split())

>>> valedictorian = max((student.gpa, student.name) for student in graduates)

>>> data = 'golf'

>>> list (data[i] for i in range(len(data)-1, -1, -1))
[Vfl, Vll, VOV, YgV]

i)
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Python 1Z 4 i =\ EHL EE

101 fERZHHE

os BALFRHL 7 B SRS R B Ay R 2

>>> import os

>>> os.getcwd () # Return the current working directory
'C:\\Python310"'

>>> os.chdir ('/server/accesslogs') # Change current working directory
>>> os.system('mkdir today') # Run the command mkdir in the system shell
0

B import os Tk from os import *. jEifflEflE RFEAFE A EME2EEN os.open () B
[ElE gt open (),

FEME os AR BUSTHREETCE 60 dir O Flhelp () RIEHA M-

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (os)

<returns an extensive manual page created from the module's docstrings>

E H A H DB, shutil SR TS5 (M i wi S i -

>>> import shutil

>>> shutil.copyfile('data.db', 'archive.db'")
'archive.db'

>>> shutil.move ('/build/executables', 'installdir')
'installdir'

89




Python Tutorial, [F] 3.10.19

10.2 {EX 2B Bt (File Wildcards)

glob FAHERME T — =T DA H & 7 oo h i REE AR RS

>>> import glob
>>> glob.glob ('*.py")
['primes.py', 'random.py', 'quote.py']

10.3 &/ IS8

18 TREAHE 2R M 0915 | . SEL85 3@ DA list (351)) TESNAEIUE sys BRI argy JEPET. 10
TEAT L FIAT python demo.py one two three A LATRHIHHATR:

>>> import sys
>>> print (sys.argv)
['demo.py', 'one', 'two', 'three']

argparse BLAFRML TR EEVR A AR M A 2515 1 8. PAREA T ER-—ER 2 M RAHE, B
FREEUR T

import argparse

parser = argparse.ArgumentParser (

prog='top',

description='Show top lines from each file')
parser.add_argument ('filenames', nargs='"+")
parser.add_argument ('-1', '--lines', type=int, default=10)
args = parser.parse_args ()
print (args)

 python top.py —-lines=5 alpha.txt beta.txt FEMOVIHITE, ZEAREGH args.lines &%
5, [E)4¥ args.filenames #%[F] ['alpha.txt', 'beta.txt'].,

104 ERBHEHNTREENRLE

sys BAW A stdin, stdout, F stderr ZEJEE, BEE stdout g BT8R, 1835 stderr R] ) H 250 5 5051

S

>>> sys.stderr.write('Warning, log file not found starting a new one\n')
Warning, log file not found starting a new one

# R EA RN R R sys . exit ().
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10.5 FHENLLEH

re BEHFEHLIERIFRA (regular expression) ik i 7 5 i Lo 2 SR BREIAE RO LU 38 DA LB AFIRE, IERLROR
e i LA iR AL R

>>> import re

>>> re.findall (r'\bf[a-z]*', 'which foot or hand fell fastest')
["foot', 'fell', 'fastest']

>>> re.sub(r' (\b[a-z]+) \1', r'\1', 'cat in the the hat')

'cat in the hat'

WA TR B R, DIV AT LA RO (R BR ST, R AR B 11 method 2 HUBCHE Y -

>>> 'tea for too'.replace('too', 'two')
'tea for two'

10.6 B 4HR

math BAIRAL T C o 2R I i B O Yy e o

>>> import math

>>> math.cos (math.pi / 4)
0.70710678118654757

>>> math.log (1024, 2)
10.0

random BEALFR L T RS SR TH -

>>> import random

>>> random.choice (['apple', 'pear', 'banana'])

'apple'

>>> random.sample (range (100), 10) # sampling without replacement
[30, 83, 1o, 4, 8, 81, 41, 50, 18, 33]

>>> random.random () # random float

0.17970987693706186

>>> random.randrange (6) # random integer chosen from range (6)

4

statistics BALIRML TR BE R RHE EA SRt (367, ool SEEHEE) b

>>> 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 % <https://scipy.org> [ A 722 8 w1 EAH B AR A .
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10.7 #HEEEH

Python H A5 3 22 A7 WA I DA % i FRAR B 1 o o e 8 B A PRI 9 B0 46 ur1lib. request AL DASEATHEIN
BUZORI AR smtplib ] DA SR 2FH 1

>>> from urllib.request import urlopen
>>> with urlopen('http://worldtimeapi.org/api/timezone/etc/UTC.txt') as response:
for line in response:

line = line.decode () # Convert bytes to a str
if line.startswith('datetime') :
print (line.rstrip()) # Remove trailing newline

datetime: 2022-01-01T01:36:47.689215+00:00

>>> import smtplib

>>> server = smtplib.SMTP ('localhost')

>>> server.sendmail ('soothsayer@example.org', 'jcaesar@example.org',
"""To: jcaesar@example.org
From: soothsayer(@example.org

Beware the Ides of March.

n n)

>>> server.quit ()

(HERRER R ) 1 rh 7 e A AT — MR T 0 A2 - )

10.8 H HA B BF ]

datetime WIHFLHLEFZ class W DABRAE H DA KL Re 1], 788 BEAR EIAR A0 A . AR 3% H 301 BRI T 805, 1
BEVERY B A SR A R B AL S 8 S AL DA R4 . B R S 4% e [ [EV B

>>> # dates are easily constructed and formatted
>>> from datetime import date
>>> now = date.today ()

>>> now
datetime.date (2003, 12, 2)
>>> now.strftime ("Sm-%d-%y. %d %b %Y is a %A on the &d day of %$B.")

'12-02-03. 02 Dec 2003 is a Tuesday on the 02 day of December.'

>>> # dates support calendar arithmetic
>>> pbirthday = date (1964, 7, 31)

>>> age = now - birthday

>>> age.days

14368
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10.9 FH[EH

BB AR R A DA S R A s AT L SR MORAL . 404 211D gzip.bz2, 1zma, zipfile PAJz tarfile,

>>> import zlib
>>> s = b'witch which has which witches wrist watch'
>>> len(s)

41

>>> t = zlib.compress(s)
>>> len(t)

37

>>> zlib.decompress (t)

b'witch which has which witches wrist watch'
>>> zlib.crc32(s)

226805979

10.10 3HEEEA

AL Python i F 5 ARAEL 1 AR 7)1 B AL AN [ B0 T k28 E22(E) . Python $20E TP AR AE2ZE MY T A,

RHIRE, HATTREGHE wple FFTEMEH A ES B E SR . tineit BN DUREH R

>>> from timeit import Timer

>>> Timer ('t=a; a=b; b=t', 'a=1; b=2"').timeit ()
0.57535828626024577
>>> Timer('a,b = b,a', 'a=1; b=2").timeit ()

0.54962537085770791

FHER timeit BUAHSRALEEMIKIEE, profile BIMPAK pstats BAHAIFRAL T —S7E KA AR AT
(BT el [ 4k P L 8t 1) [ B (time criitical section) (%) T.H .

10.11 REEE

FEE R AR — (R 735, R B R R A (R R B, DASCAE B AR rh SR B b i L2 el

doctest BB T —(H T I, Al EV R ERAG SCF BT M. 800 LA
EATEI AR R S . BB, EE e T, A doctes
AL R B B0 4 R S5

def average (values):
"""Computes the arithmetic mean of a list of numbers.

>>> print (average ([20, 30, 70]))
40.0

mn

return sum(values) / len(values)

import doctest
doctest.testmod () # automatically validate the embedded tests

unittest AN doctest BHLBEMAS) , (2 ERRARAT ATE ) Sh— (AR 2[5 57 o 52 ey Bl e -
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import unittest

class TestStatisticalFunctions (unittest.TestCase) :

def test_average(self):
self.assertEqual (average ([20, 30, 70]1), 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 ()

# Calling from the command line invokes all tests

1012 F4EHEE

"Batteries included” Jg& Python {1yt ¥ 5% . & (W HL & T DAZB M B i KRB EME, BB EERIIRE, &K

FREIENRE . Bildn:

o fifl xmlrpc.client Ml xmlrpc.server fAH VR imAfS BIT R EEIA S . Bk 4 MEE
A XML, i FERTZEE 4E XML A s e LA A B ek -

o A E email B4R MIME FiEAth RFC 2822 #8834 a8 3c . AEIA smtplib FI
poplib iE S E B AR L B R ISGRHUE AR AL, email BHEA W o2 8eny T E 8, A Ji i o7 B A5 ()
ARG M (L ERESE) AR VR S 5 BB I o

o json Eff¥ ISON ERIAZER A5, $2MtEI R 18, csv BALHIFRALE 335 CSV (AESE
D TEERTE ERRE, BEEREME TRHIEEA X1 ) . xml.etree.ElementTree, xml.dom Bi
xml.sax BFRIZHE XML i)EH . 478G, BB LA g4k T Python fE I FR=CE HoAb T 2
2 g R A2 [E.

o sqllite3 A )2 SQLite ¥R pR A HE)— B 4E, #2040 AR AR EREE, ] DA RE A
HER) SQL FhYE AR B i 7T HOHTEL A L.

o HHFELIBEBALIA4, UF gettext, locale fll codecs &F&E{f,

94
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cHAPTER 11

Python 124 iR X E i B —— 55 — 7344

5 R R S 2 SR AR R T R A A . R SR AR A B/ NE A

11.1 &R {1t (Output Formatting)

reprlib BAHR AL T — M repr O BIMCA, HFTH AR R L A BRI sl I 1) SEAR A -

>>> import reprlib
>>> reprlib.repr (set ('supercalifragilisticexpialidocious'))
"{lal’ 'C', ldl, le|, lfl, lg|, ...}"

pprint A AR EVEA @ B2 AR e ER 2 B, (B HUR DA R v Al st HAS e
WA, [ERSER EIRE ] SoMmAEATRIAHE, VAT R R 4 -

>>> import pprint
>>> t = [[[['black', 'cyan'], 'white', ['green', 'red']], [['magenta',
'vellow'], 'blue']l]l]

>>> pprint.pprint (t, width=30)

[[[['black', 'cyan'],
'white',
['green', 'red']l],
[['magenta', 'yellow'],
'blue']]]

textwrap BAHREEMFA M SCAR MBI, DARFOFE 2 I e R -

>>> import textwrap

>>> doc = """The wrap() method is just like fill() except that it returns
. a list of strings instead of one big string with newlines to separate
. the wrapped lines."""

>>> print (textwrap.fill (doc, width=40))

(Rt
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(R —H)

The wrap () method is just like fill()
except that it returns a list of strings
instead of one big string with newlines
to separate the wrapped lines.

locale FEALREAT B & A e SCIAN B EORHs s Bk R . locale #5241y format p&i 20— grouping J&
Pk, IR CAREM AT (group separator) s #1734k -

>>> import locale
>>> locale.setlocale(locale.LC_ALL, 'English_United States.1252")
'English United States.1252'

>>> conv = locale.localeconv () # get a mapping of conventions
>>> x = 1234567.8

>>> locale.format ("2d", x, grouping=True)

'1,234,567"

>>> locale.format_string (" ", (conv['currency_symbol'],

R conv|['frac digits'], x), grouping=True)
'$1,234,567.80"

11.2 #&E#R{t (Templating)

string ML — AL RER) Template class, @AM MLFETAE O 08 1 & 1A T AmERIE LI . B2 FF O
HREME E CHRE AR, ER D03 S e P Rl 5
ATy =R B E AT 5844 7 (placeholder name), ‘S $ II_EAr¥ARY Python REF (F-HE. BFHRIT IR

(E)) M. A CHE SR L LT 9% ASCRFFE R I3 b S 2 (W B A e i TR A A 23 . D st e
[FIEE—F T $:

>>> from string import Template

>>> t = Template ('S folk send $$10 to Scause.')

>>> t.substitute(village='Nottingham', cause='the ditch fund')
'Nottinghamfolk send $10 to the ditch fund.'

W AE dictionary Bl BH 8§ 5 5| 0 oK B2 4 () A2 47 58 9 (6, B substitute () method % 5| %
KeyError. ¥HAT (4 #AE (mail-merge) KU ME AR, (& SR 4000 EORHE W R R RSB, LI
{fiffl safe_substitute () method € % —WIRERHE D, B GIRFHE AT

>>> t = Template ('Return the $item to Sowner.')
>>> d = dict (item='unladen swallow')

>>> t.substitute (d)

Traceback (most recent call last):

KeyError: 'owner'
>>> t.safe_substitute (d)
'Return the unladen swallow to S$Sowner.'

Template 1) subclass (F4HE)) TTRASEE B #TH /- FRAFSE (delimiter). B0, —{EAH 5 EVEEZHAHLIR FHi 6 4
Thie, WSS E S EEEAE 0. B i s s [ Ak -

>>> import time, os.path
>>> photofiles = ['img_1074.3jpg', 'img_1076.jpg', 'img_1077.jpg']
>>> class BatchRename (Template) :

delimiter = '%'

(FItakss)
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HEH L5

>>> fmt = input ('Enter rename style (%d-date %$n—segnum —format) : ")
Enter rename style (%d-date %n-seqgnum %f-format): Ashley_%n%f
>>> t = BatchRename (fmt)
>>> date = time.strftime (' Sbsy")
>>> for i, filename in enumerate (photofiles):

base, ext = os.path.splitext (filename)

newname = t.substitute (d=date, n=i, f=ext)

print (' ——> '.format (filename, newname))

img_1074.jpg —-> Ashley_0.7Jpg
img_1076.jpg —-> Ashley_1.7pg
img_1077.jpg —-> Ashley_2.7pg

BRI, e R 2 bty R A% XA B 20 B B 2. SE g T DAE) XML AR R L 40Tl
A HTML 4B R B E) B AT IR .

11.3 = iE#HIZ £ 4E HE (Binary Data Record Layouts)

struct BAFLHEE T pack () fil unpack () Kz, JHRER TS 8B K R ERK. UFEFIER,
WRIFEARE zipfile BAARREEIT, 6 HEEEE 0 ZIP £ % 128 %M (header information). B4
AU "E AT Sy E) R (A 8 (A S 38 (unsigned number)., <" R B PLRES D,
i H /N (little-endian) 37 JCAHE )7 :

import struct

with open('myfile.zip', 'rb') as f:
data = f.read()

start = 0

for i in range(3): # show the first 3 file headers
start += 14
fields = struct.unpack ('<IIIHH', datal[start:start+16])
crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

filename = data[start:start+filenamesize]
start += filenamesize
extra = data[start:start+extra_size]

print (filename, hex(crc32), comp_size, uncomp_size)

start += extra_size + comp_size # skip to the next header

11.3. =g #IZF £ 24 HE (Binary Data Record Layouts) 97
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11.4 Z#{7# (Multi-threading)

AT — M 2R RNE P A (sequentially dependent) P25 (AT 5 A TR AR (decoupling) 4T, HAAT
BAET R PUATE, ZHATHE ] DA AR T R Bl i B S AR W ROBERE g . — (MBI I B2,
1 VO BIFIIRE , TE5 — (A THE AT R

PATT ISR T ) threading BAHNAITE S SEATAEBs, M0 3 A2 Rl RE AR LA T -

import threading, zipfile

class AsyncZip (threading.Thread) :
def _ init_ (self, infile, outfile):
threading.Thread.__init__ (self)
self.infile = infile
self.outfile = outfile

def run(self):
f = zipfile.ZipFile(self.outfile, 'w', zipfile.ZIP_DEFLATED)
f.write(self.infile)
f.close()
print ('Finished background zip of:', self.infile)

background = AsyncZip('mydata.txt', 'myarchive.zip'")
background.start ()
print ('The main program continues to run in foreground.')

background. join () # Wait for the background task to finish
print ('Main program waited until background was done.')

ZATHIE AR R, T2 M R s IR B 1A% . (I, threading BEATHRAL T2
1 [ 2 B L E 4G9 7 (synchronization primitive), f358H (lock). {4 (event). 1&{4:%# &L (condition variable) /I
5¥[F) (semaphore).

[EaiE s THARER, (EA/NMNY RS T e 8- SE M A B R oA, (Rt i 8 v 2
TERTA 8RR AU T B B — AT A P AR BEI queue BT BT AR A2 B HABA TR ROR
ARG G Quene MIIFEATHAT AR I BRI AR, SRS IRt Sohmi. Hlse.

11.5 HIFIEE(F] (Logging)

logging BLAHR LTI RE A 4 HE bk A R E R 4. i iEET, HERUS &9k 2R

sys.stderr:

import logging
logging.debug ('Debugging information')
logging.info ('Informational message')

logging.warning ('Warning:config file not found', 'server.conf')
logging.error ('Error occurred')

logging.critical ('Critical error —-- shutting down')

EgEA AT

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred
CRITICAL:root:Critical error —- shutting down
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TEFERAEE, AR RE AN Sl s, Hoi Sl 986 BASEE S 35 (standard error) . HAt SR IEALHE
AR R B BT EF . BRI (datagram), AEE%IEEE (socket) B HTTP frl ik . i 45 vl AR ISR 1)
BIeER, BEANFEMEEH (routing) /72: DEBUG, INFO, WARNING, ERROR, Jt CRITICAL,

H [EIREE R A n] DA 0E Python FCEE, 0] DA BB BT 255 W] Aoty C B SR DAEA T 2 (B iy H [ERCED,
117 4 ZE 36 P AR A 5

11.6 555|F (Weak References)

Python € F B0 B HE (R 28 (412 51 (reference counting) (Bl F garbage collection 5K
PRI Z ) . S BARIEE R EAA, it et .

7 SR 2 O AR AR R EI R, (ELA 0 L 5 A R SR B Ay £ i i s B [ e . ]

2, EEEREEr, werdsr—MEE Mk AL (permanent) (2 M. weakref BIAHRHLH T AT
PAR AT 2 B R B B . B R PR R ZERE, B e H B — 555 | 3 (weakref table) thyifs Rk,

(IS5 | P4l {8 [l (callback). JLZH Y E I ELEE T A7 (cache) TIRLE AR B #5111 -

>>> import weakref, gc
>>> class A:
def _ init_ (self, value):
self.value = value
def _ repr_ (self):
return str (self.value)

>>> a

= A(10) # create a reference
>>> d = weakref.WeakValueDictionary ()
>>> d['primary'] = a # does not create a reference
>>> d['primary'] # fetch the object if it is still alive
10
>>> del a # remove the one reference
>>> gc.collect () # run garbage collection right away
0
>>> d['primary'] # entry was automatically removed

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
d['primary'] # entry was automatically removed
File "C:/python310/1lib/weakref.py", line 46, in __getitem___
o = self.datalkey] ()
KeyError: 'primary'

11.7 {EHM List iy TH

A2 BRI TR, AT DAEBE Y list ($R%1)) ZMEDIGNE . (H2, AR iR aE i & M
i 2SR AR

array SR T —(f array O ¥fF, B4R list, HRBERAFFER SR AR B, T s
J& R — R BfF 1551 (array), DATE (L CAH A MEAF5E itk B (unsigned binary numbers) [EJf #7507 (JEALAS(E
"H"), TI7E Python MY PRy IER list v, A JE H G # B 16 {7 oA :

>>> from array import array

>>> a = array('H', [4000, 10, 700, 222221])
>>> sum(a)

26932

(Rt
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(R —H)

>>> all:3]
array ('H', [10, 7001)

collections BT —ff deque () ¥4, BB list, HAEZMIA (append) F3# 1 (pop) H &
W, T A v R R 1 o 8 . R ) R B VEES (queue) AR B 48 S 1 559 (breadth first tree

search):

>>> from collections import deque

>>> d = deque(["taskl", "task2", "task3"])
>>> d.append("task4")

>>> print ("Handling", d.popleft())
Handling taskl

unsearched = deque ([starting_node])
def breadth_first_search (unsearched) :
node = unsearched.popleft ()
for m in gen_moves (node) :
if is_goal (m):
return m
unsearched. append (m)

B T RACH Tist TLAERASE, BRARHRAE T T H, Bl bisect B, HAREEHRAE sorted list (ELHER
1)) B

>>> import bisect

>>> scores = [(100, 'perl'), (200, 'tcl'), (400, '"lua'), (500, 'python')]
>>> pbisect.insort (scores, (300, 'ruby'))

>>> scores

[(100, 'perl'), (200, 'tcl'), (300, 'ruby'), (400, 'lua'), (500, 'python')]

heapq BALRML T —LepgsX, BEELHN IR list SREAVEHERR (heap). f/IMELIYIE H B ERFFEQL B . HY
—UERRZ YA RUR/INTER, ERE SRR List AT HEF O AR ORE), Ea A -

>>> from heapq import heapify, heappop, heappush

>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]

>>> heapify(data) # rearrange the list into heap order
>>> heappush (data, -5) # add a new entry

>>> [heappop (data) for i in range(3)] # fetch the three smallest entries
[-5, 0, 1]

11.8 +3&#l (Decimal) FREER

decimal BLAHRML T —ff Decimal ¥R, FIRA-Tl il B Mo . MR IR ik HliF &8 £ loat
TR, #% class FREHE TR T oI5

o i il e JT R S HC A 5 S e (o2 1 R IE R T
o HHUETREIL (precision) FIFEH]

o PERIPUSE TN, DATN R VAT B B,

o JBEE R/ N7 8 (decimal place), =

o {51 B S B O A R BT TR SAA 0 T AR
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BN, ZRHE 70 250 FAEGT RN L S % [Ela iRt A otk i m R R B, SN [
Fo WRIEFHE SR & TS RHEGT N E5), W 2 E e g

>>> from decimal import *

>>> round (Decimal ('0.70") * Decimal('1.05"), 2)
Decimal ('0.74")

>>> round (.70 * 1.05, 2)

0.73

Decimal WYEST &R G OR B RARIZ , & MR BEAT T I8 280 o Bty 0o e 5 ) 9 B e A I 1A £ i o
ft. Decimal W] DATE BT THEAMSTR, DAk E] A 3 i B e v A 2 108 A (LR e R iy A

HERERY 2R V15 Decimal class BEIEIHLAT 3 e 7 B SHOA 380 PR A S R R R S5 e A -

>>> Decimal('1.00") % Decimal('.10")
Decimal ('0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal ('0.1')]1*10) == Decimal('1.0")
True

>>> sum([0.1]*10) == 1.0

False

decimal BAH AT HRALE S i 35200 2 EDRSHERE -

>>> getcontext () .prec = 36
>>> Decimal (1) / Decimal (7)
Decimal ('0.142857142857142857142857142857142857")

11.8. +i& %l (Decimal) jZE5EEE 101
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cHAPTER 12

i RiEREd

12.1 &4y

Python [ I A2 it & 1 BN TERZE R B A 2 (RIS A . PR A R % 6 5 S (1R o A 1) e =B
PRI (V3 M0 3 o] RE R S L MR IR SR b B 1E B2 3 11 R PR R AR A o SRR A A ) 1 P 438

BREA KT g 46—% Python B W] DATH 2 Ur A I HFE R 2R . W e AR A FF 28— R e i
E’J 1.0 HiR, A3 A A AR B 7522 2.0 i, FRELE BT RN 44 1.0 B2 2.0 #S @iz, PABURE A
TR .
Ry %2 Al —E(E# 3 5% (virtual environment), o i2—{W8 L &R, B B &S5 T H e AL
Python, DA —ZRIFBEKEM:.
T R R AR T AGE R TR g [ElgeER S . PART A TP SR Bl 1, E A AR A fEElHEA & B 2 iE
FerRsy, [FIH 2450 1.0 i, SR AR B BT DA H 59 /b 2.0 IR Ee R s . B2 E A B 75
SR e B AR 3.0 i, EEIN g 2R E AR A EREE.

12.2 B FRBR

e S A PR EM B B A BLAL I venv. venv JBH & 2 ARREEIUAS W BOFT A Y Python. ZL2 R
R BAAF A Python, KA LA # python3 B4 BRRE B2 (LAY Python.

e USRS, A5 B O T RORY A6 %, DATEVAR Gseript) 7 ven Al LA
FHIcH S

python -m venv tutorial-env

R tutorial-env NEFEWEE, BEES tutorial-env Ehlsk, [ H W &7E L &7 —{f4 Python
LR AR I EAR DA SO [ 1) S R AR SR 1A R AR
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[EERREE o R AR . venv, B 44 FRIE 3 @ % BORHICTEARAY shell HHRFFREL, PGB bRy 44
%;Miﬁ%;g*#%ﬁﬁéﬁﬁ WA AT R . B RERT IR B TR SER A . env BRETEAMUE
(SR

— HARES T HEREEE, R AEEE.
1E Windows Z&&EH,

’tutorialfenv\Scripts\activate.bat

£ Unix 3 MacOS Z& %%, i/ :

’source tutorial-env/bin/activate

|

(iE Be A2 Ui 5 Y bash shell, #1344k J2 ] esh B(# £ish shell, JEH ffi I #0H) activate.csh Hi
activate. fish [FI7,)

(V% (ETHBE B85 i 52 k1Y) shell $i7n o0 ARBUR AR IETE (G iR . [ HLAS OB ARRARTE AT python
(R IRF B ] AT 2145 %E ¥ Python filt4s, 140

$ 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']
>>>

123 H pip EEEH

AT A — A% pip MR A4 . THERBSIRE . BAAISUL T pip M Python Package Index %
B PR, ARTT DAZEARI) web )BT #5 % Python Package Index.

pip BIF#%MT452: “install”, “uninstall”, “freeze” Z5%%, (B]PAZ % installing-index 3555, KEUE pip K58
HE[EIRH S )

VRAT DA 45 2 B 1F 4 T AL B RO A B

(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

PR A] DA RS 44 R 2 AR b == RIS R o i A -

(tutorial-env) $ python -m pip install requests==2.6.0
Collecting requests==2.6.0

Using cached requests-2.6.0-py2.py3-none—-any.whl
Installing collected packages: requests
Successfully installed requests—-2.6.0

FORIREHMATIIR S, pip GATERMAR QARG , RRAEHAM. AT DASRBEARTE i AA S
RZMA, B2 AAT pip install -—upgrade AUEEMTHR B T RA
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(tutorial-env) $ python -m pip install --upgrade requests
Collecting requests
Installing collected packages: requests
Found existing installation: requests 2.6.0
Uninstalling requests-2.6.0:
Successfully uninstalled requests-2.6.0
Successfully installed requests-2.7.0

pip uninstall R EE 2 HE 4 1] AR EHEERE R BB 1
pip show n PABUR—fFFE B &R

(tutorial-env) $ 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:

pip list GHUREHBEHREPITA CRLEINEN:

(tutorial-env) $ pip list
novas (3.1.1.3)

numpy (1.9.2)

pip (7.0.3)

requests (2.7.0)
setuptools (16.0)

pip freeze NPAEIE M LHNERER, HEHEMH pip install nfRAFEAMHER, —H
W AR 2 HGE SRS BB requirements.txt AUREE:

(tutorial-env
(tutorial-env

pip freeze > requirements.txt
cat requirements.txt

$
$

requirements.txt AR A S, FHAEERE S g0 . HHEPAEHR install
-r A EN B

(tutorial-env) $ python -m pip install -r requirements.txt
Collecting novas==3.1.1.3 (from -r requirements.txt (line 1))

Collecting numpy==1.9.2 (from -r requirements.txt (line 2))
Collecting requests==2.7.0 (from -r requirements.txt (line 3))
Installing collected packages: novas, numpy, requests

Running setup.py install for novas
Successfully installed novas-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip EHELIIAE. WPAS% installing-index $577, ARAFTEHN pip EHISCHF. WIREE T —MEAFER
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AHFF 2 Ar Python Package Index | ] DABUASHIRR, W] PAZ# distributing-index 3575 .
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cHAPTER 13

REA I REE L) 7

(ETRf A B2 m] REHG (EV 38 A0 1) Python () BiLER
YRR RZAEMIFETER 2 s £ g ?

AR Python SR —F4) o i SR HAB S 75
o library-index:

PRz ESDE S T, et ek (HRR) M5 R g8, w2 e o d E
Ao FFHERY Python B4 THUA & (0 & R 2 M INARAS . A US4 nl DAGHK Unix (546 . il HTTP 504G
R, EAERLE. TSI, e CGLAE. AR, MarZ HAbEs . EEmHEs%
FE AT AGAR 1 fif AT R LEAA T DA -

« installing-index: [ S fif fe8 41 2 HoAth Python {1 F 25 7 4 5 FAA5EAH o

» reference-index: Python FEVA KRR MFEAIEN] . 38 0 O ERTR AR e g enz g, EAEE— =
By e R 2 AR A -

% Python [ ¥ 1 :
o https://www.python.org: Python 1) 22480l . BRSSO DA GHE S H] Python AH B AT H .
« https://docs.python.org: He#i5H R Python B34 .

« https://pypi.org: Python £{4:25| (Python Package Index), 2 Fijti#[EIfEF] Cheese Shop', [FI4& T i Ff] &
Bi%§ Python BRG], EHRMHALREEIWE F#. — B PItREER BRECAE, RvT DA BB nY 75 i (E
E5)5EEE H g KA A 33 .

« https://code.activestate.com/recipes/langs/python/: Python Cookbook & —{AHE KRR ML, GEER

WG] . KA DA KA ARG EDAR o (B MEAS 2 A0 B R B i S5 4 — 4= 44 [E] Python Cookbook (O
Reilly & Associates, ISBN 0-596-00797-3.) fjE4&H,

« https://pyvideo.org FEMF RS € B2 HFAL R @ [EMCAE B Python MBI Aoy .

o https://scipy.org: The Scientific Python B8 52— {1, &5 Fi i e 1 ek 1) JE A2 B i AR A A4, DA B A 2 (1)
P, ARIZERE], EEMRAERS . BEME. SRS — R A A

G AR AT Python HCRETEBUE AR % h Bridil

! [Cheese Shop (i#2H)%5 )| /& Monty Python (¥j—fH&IH : —(REF A —FGETNE, AiGHbEmRE, KafbEsg s,
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#4772 Python AH B i 5 [ B B RE I, AT DASRIG BB BIREAL comp. lang. python, H#EMZH 2 python-
list@python.org [T 2717 B (mailing list). 5 R ALURITES 2 Ty B 6 DT, DR b ol 0l 80 H oo BB (R385 1 Bl e
B — M. BREAHAEFMER, #l (REE) M, @Eph e g BB, B5nHar
FEFE https://mail.python.org/pipermail/

FESRMGZ B, FhCHERR IR R LM (W REE) FAQ) & v BiEl. FAQ €[l 25 AR £ ki)
B, ARZ MEELE O mE R .

[Ef#
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cHAPTER 14

B B=NEI N\ AREE A1 s 5T D& (L

A SRR 14 Python 35 iy S 9 1 A LE) 25 174 A 11 JBE s s E) A5 (B (history substitution), J§{fb7E Korn shell
Al GNU Bash shell HiyZ)fiE. & H2fiE2H GNU Readline pRaURARE AR, & SCIR 2 M EHY s . & 15
AT A CRE Scr, fosERM A EE .

14.1 Tab & H &5t rk (Tab Completion) 0 sk 52 [[#§ 8 (History Editing)

TEH s EIB IR0t , S8 ORISR Ry E B o2 B Erl EL B EV , BrART DAM] Tab SEZRIFI 5 B) 56 ik
A BEER Python BRAN ARG, Rl I uiss By R ] B AR . BB string. a BB FHRIE
55 (dotted expression), ‘B & ¥ iRE—M . " ZHIRER AR, RERERERRYIEEME, AT HE)
SEMIER. R, AR —APIA __getattr__ () method (J73K), [MIRFSURRGER AR —HBG, &
BRTRE Er AT MR A SRR . RGO L BB AR s 8 SERCEV R AR PRI B 2 R e, —
fH&(E .python_history MAHEM . 76 F—KEE) B B)=UH AR, 35 20E S reERK R vT DA -

142 EBHXNEFSRNERTE

SRR R B L, EIRDIBER I B R — M ERR I (HiR A SR AW s WRae
TERRREN TR TR RS HFEER (TR (parser) HIHH F—T 2 75 LA HFERRL (indent token)) , AR EAE
T o BB SE S AT RE @ G E R A R . A Ao RERE (SR W, TSRS
SRAYPCHD, ARE e .

HMohgeEW BB X Emas B L, S8 Bigf, FE IPython, ‘& H7g Tab # HB5EM . ¥
PR R FHE RS R S st & 0. B PASE S EMLE A 2 Hopb e AR b S — RS g [E) 7
HEIREE, ARE bpython,
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cHAPTER 15

FRISUER - [ERE SRR

TERFAEENE T, 77858 (floating-point number) J& ABBI(E 2 (Titkfir) H/NEERIR. BIANE), 7Efikfi/)
W

’0.125 ‘

APAHE 1710 +2/100 + 5/1000, [RIEEHIIERE, /N

’0.00i ‘

T HAHE 072 + 0/4 + 1/8. 3 W /NECA AR Rl B, T P — ECIE AR [l AE A R AT L0, e bA 0t
(DA

ASERE, K2 A/ NIRRT A "I O NEEROR . — R AS R, i A r e (7 B U R
BB AR i 7 B O

TEA O, B P E A S W . DASM I 13 [V, AT DA H (B E it o N

E |

e PR S

’0.33 ‘

s, HIEL

’0.333 ‘

WULISE, e iR 2 DA/ NI, SR ISR IR BRI 2R 1/3, (BARE & REBOIGHORT e %
7~ 1/3,

FIRRITERE, AN IRIBUE A D AL BRoR e /N, e /Nl 0.1 FREETA R 3/ NORs i 3% . A
THEG/NE, 1710 g R AR N

0.0001100110011001100110011001100110011001100110011...
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HEARSEEAT A R38Rt RSB ME . MR Z A FHEM T, FEEE SR 030
WUy, Hrhar TR s m AR T BE, 1S3 AicFEm, A2 A ER 5 8. £F 1/10 1,
:ﬁﬁﬁﬁﬂ3a&m9mwwwm,/2**%,ﬁ%%%%%+%ﬂ%ﬁ,ﬁﬁ%é%ﬁﬂummﬁﬁ
B

P B T, AR 2014 EEAT BB (R M. Python FLr H0 ity — M-I RCT ML, FLEM
T LR E R R DG E . Ak SRR, A1 Python JTAY & HD 5% 84
R, g AR SRR 0.1 eI, & I9 R E):

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

18— NI A R 2, BTA Python i (7 B BRAFHFE nT AR Z I, R TR & ARSI :

>>> 1 / 10
0.1

—E SO, MESR B R BT ARG HERY 110, (HELIE ARSI REFR I i Ry o, B
TS Y

AR, ARFZARE O, MR — @R A s fimE: #5012 fo.
10000000000000001 H 0.1000000000000000055511151231257827021181583404541015625,

#RH1 3602879701896397 / 2 ** 55 JrfBh. H i E =AW i 7 HofE 3k A R MR AT UE, AT AT — fﬁl%ﬁl
EAPT AR EBR , IR RFF eval (repr (x)) == x.

&5 |, Python (J42/R 7 JC (prompt) BL[EIE ) repr () pRal €548 FREIAPAH 17 ARG 0.
10000000000000001, 4 Python 3.1 fiZB4A, Python (FEREBAIFRS L) BIAERESERIH p i au i B EI R
IR E 0.1,

HEE', TE R LV B O T R RRNE, (EURZ Python (SRR (bug), FARZAR ﬁziﬁﬁ%’]é‘ﬂﬂ HERRE
it SCIRAE RN T B O S, Ao B R RRAG SERE  B R (BESRA 2e R RE 5 T@‘gﬁﬂ&%
[E], A 865 2 R AE A i B A G UR )

(ELRSEEPRER L, AR BEAR AT R A% 34 (string formatting) (1A B A 8007

>>> format (math.pi, '.12g') # give 12 significant digits
'3.14159265359"'

>>> format (math.pi, '.2f") # give 2 digits after the point
'3.14"

>>> repr (math.pi)
'3.141592653589793"

W MHMREEMSE, EREERLD, BN —BL5E: REA EAE & A IR BE TR 7 89
18-

BEELEREGEIE T L8, S (E, 0.1 AREIER 1/10, {E=A8 0.1 (KEA N, A EELE
FEER 0.3:

>> .1 + .1 4+ .1 == .3
False

[F] IR 0.1 NEEFFEEHATRGERY 1710, 3274 0.3 REEFF B HIDRMERY 3/10, FSeH round () MAEAE
AEHED:

>>> round (.1, 1) + round(.1, 1) + round(.1, 1) == round(.3, 1)
False
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HESR T AN G E A M RORS HERE, (A round O BRI A SRR AG BT R B, At —2¢, Ak§Hg
AR (B A58 15 T AL L

>>> round(.1 + .1 + .1, 10) == round (.3, 10)
True

TR B A R BRI RN [FRRERRE] S, SR T 0.1] AORTE. WA
Bt L [ W SRR, AT DA% The Perils of Floating Point (772581 )

i _ESCrARBInA, [a i MEEEG SN R. ] A, RS R EER.C! Python 1) float (772h
W) EERREE, e R R AR IR, MAER 2 MR L, BRI SR A @R 2453
2 1. SEERZ AR REIC KM 20, Epdastd, elEaEHeanEs, HAg—R float EHH ]
RE RS2 85 AR ZE .

Bl SR I B AR B AT SO, (HE RS ES, SRR H R R S R BN, AR A A
MO, IREUREEIRENEE R, str O BERPAER L Z0oR, ma s EmEEEf, T2
formatstrings 1Bt str. format () method (J5¥5) MIAE AR,

BINTERGMEEALFIREM MO, FTARE N decimal BE4H, BRI E 1R TR & w e AR B = b il B2
JEE P AR o (o7 S

73— SRR WESE A A (E) fractions M, ERTALENA BBOREEER (I DORRER R 1% 1/3
EHIECF) .

WER R B ) E T, RERZE — T NumPy &4, DAJ i SciPy SEFEBLRYFF 2 T R A 5t
FHEE A A . 55 2(E) <https:/scipy.org>,

HEFEREET, %R A a9 BAE— 0 foat (185 HE{EH, Python 42 it ¥y T H w] f# B) 3 M. float.
as_integer_ratio () method W] }§—1® float [F{H K RE4

>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

IR % HE ARG HERY B n] AR P B o I AR (L -

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () method PAT/NHE(L (FEB(E) 16) I float, —HEATDAKS Hh R &6 H I ok 77 O 1A -

>>> x.hex ()
'0x1.921£f9f01b866ep+1"

TE G AR /N LR vk AT RS HE L B float {H:

>>> x == float.fromhex ('0x1.921f9f01b866ep+1")
True

A 3% 3R Ve Y, BRI T ATE R [ BUAS Y Python 2 F AT S M6 80l (BSLRRSTG ), EELs
TR A HABEE T (41 JAVA F1 C99) AZ[E& k.

H—A AN THE nath. fsum () R/, BEAERTEARIRE RN EV RS HERE IR . 5 S (E g B8 A T iy
MEHERE, B EaBE [RZM A lost digits) ] . & P A BBCE S BEMERE R (overall accuracy), Hf3iR2EA
F i R HE 5 B AR -

>>> sum([0.1] * 10) == 1.0

False

>>> math.fsum([0.1] * 10) == 1.0
True
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15.1 RREIRZE (Representation Error)

AHAErREAARRE [0.1] #9617, [EEWIR A SR AR IR TRER 00T DAH B IRE a7
MR A BEATRR N E .

Representation error (F/R{EiR2E) RIGEEERNEY, AL (FBELREKEZH) i /NREAR GERS 1 DA
TN (REE2) NEFER. i85 Python (E( Perl, C. C++. JAVA. Fortran fIHABF 22 ) @ % A€ HERR
IR E e BT R .

EVHEE? PIE) 1/10 SR b —( —He BN R . B4 (2000 48 11 1) P BTSSR
IEEE-754 7 5 UE 5B, () FLAST- A 10T & #50A IEEE-754 B iy [ ®ERSE (double precision) | A8 (F]
Python { float, 754 double f147 53 (CHIKEEE, FTOATEMIARE, NS %5 30 0.1 EE AEETAY 41, DA
N BRI, BB J R (IR AL 53 RLTARRI. DL

’1 /10 ~= J / (2%*N) ‘
HHE:
’J ~= 2**N / 10

T AR J AAEHERY 53 o0 (B >= 2%*52 fH < 2*%*53), FrbA N BYRAEH{EZ 56:

>>> 2*%*52 <= 2%**56 // 10 < 2**53
True

BHY, B G 53 fic, 56 e N MME—{H. T J el TR B SR i AR R RTC

>>> g, r = divmod(2**56, 10)
>>> r
6

HURA AR O 10 (19—, BT AR R 1T (M e i i (o2 M 45 -

>>> g+l
7205759403792794

JIPA, 7E 754 SRET, 1/10 (e e :

’7205759403792794 / 2 ** 56 ‘

A5 TRV RERIBR DA, Er &4

’3602879701896397 / 2 ** 55 ‘

TR, BRI, BrPAE B L E 1710 KT B WRIRME AL, REUK Era BVt 110, 5
TEATATAEE R HOAN AT 245 a9 1/10!

FrOARE RS fe A E T&ES ] 1710 BERBIN 2 EARRRIES B, U2 B2 754 double fiefEiT{MA -

>>> 0.1 * 2 ** 55
3602879701896397.0

WA RZ I B DA 10#+55, JIT R AR BIRZAEL DA 55 {3 (i v UK -

>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625
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BB+ E’J?F(E%(ﬁ#b*ﬂ“@{ i {H 0.1000000000000000055511151231257827021181583404541015625,
,\,ﬁﬁrnﬁﬂ’ﬁ@f@kﬁ, 2 uhs (55 Python [ iUAS ) BRI LS & A E 17 AR #:

>>> format (0.1, '.17f")
'0.10000000000000001"

fractions Bl decimal #EgHEEM S L BB ER 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. RREMRZE (Representation Error) 115
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cHAPTER 16

it [

16.1 EEiER

16.1.1 SERRETE

SRR AR, GRS A S SR EE R . BT, BRI RO EEA
ARG, EAE A R4 DA BB HUIRABR . (Hh except THITE try BRUAS P& B ] M ETE
TEEE N A RS, ) A LB R IR PR R, S BERTIRL; &5 MR ERA — o — st re i ke
HISE. FTA ISR A B ARSI 0 BERATHE O IE Rt sy AR

] FERFICEE R PO A T BT (%2 Control-C B Delete ) I AELR 1 3] 35 /R 5
e TEAR P TIERE P A — R BT, #7514 KeyboardInterrupt fi4h, (HAILATEIS try BRIAR RN,

16.1.2 T[#{ThY Python [l

YEH BSD 1) Unix #%; I, Python [EJARW DA AT, #R shell A, @I E LA TETT:

’#J/usr/bin/env python3.5

(I et ER) PATH ) 7EEAMBIAEAREE T, # 1 AR R T, 7
SIOPA b, AR Unix BUEAT C \n’ ) &5, TiAE Windows C \r\n’ ) [Ff7. #EE, 9
B 4 FE Python i BEAAEIR.

ATPAGE A chmod 5 - EVEIAHK T AT LA TR s HERR .

’$ chmod +x myscript.py

7 Windows R4 [, [E [WHATE] 9MERS. Python 224 & HE)M . py # 58 python . exe (]
A, S5 bk 5 Python B Z Mt & EEE 48T, BIREA WA LUR (pyw, FEEMEET, W Bl
BRI

! GNU Readline £ {4t [ 78 7 i €rBH k35— 2.
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16.1.3 EEIR[FEHIESE

FAR B M Python I, AR EVE) B R A AT — SO HERE DR AR 5 0 . AR ] DA B B B — M 44
PYTHONSTARTUP [{EIR S MR E B, e MusHEfomEEY . EryhEesE L) Unix shell 1)
.profile,

TE I 28 NP B R R, Python fEEIAS i liUHE S 0E, AR SR N Erilfiiie, & /dev/toy fEEIH
A IAREAR A & (B HIRBIS G E B . BT R B XSS 2 s M AT, FIe e
FE L import (14 7] DATE BB A AN B @ L o VRt ] DATE S (AR SR 8% sys . ps1 fill sys.ps2
EPLRF I,

WA ARARE B B0 B B b i — B BB SR, R ATE 2R E B i 5 P A SRl if os.path.
isfile( ‘.pythonrc.py’ ): exec (open( ‘.pythonrc.py ) .read() WA EEMITE. w0
AR —EA v fff E AR 58, R ZEE (VA v H ffe b 3 R -

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 E[F1LiEH

Python $2 {1t T M(EIT (hook) EARAIVAY B &K([EML: sitecustomize fl usercustomize , TH BN
AR, RE T BB site-packages [ . [FIE) Python [FE 115 B =5

>>> import site
>>> site.getusersitepackages ()
'/home/user/.local/lib/python3.5/site-packages'

BAE, A e HE PRI —M4E usercustonize . py MR, EHEHEMEMERRARL . &
75 & Python [YARRIFI , FRAFE DA —s BIAEB) AZEH B B import .

sitecustomize WJIEME A, (H 5 2 i & K 04 # B e 438 site-packages H [FI'F Al #, [E7E
usercustomize ZJj import . BEEZAATH2(E site BN M.

I3
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APPENDIX A

>>> H B3 shell PFEE Python fe/R 5 0. H N RETE ELaAR 1 AL B 7 S\ AT i R U i 181
o ATDARIR:

o fE— MR R A IR . 7E— B UCACH) A E AT (delimiter, BIANSESE. TrHh9E. fE59EK
=519%) TR, SURTEHRE —RHEMRS (decorator) 2 4%, Z AREAGIRE, HE)SX shell BRI
¢ Python $27%°F JC.

o FZFE# Ellipsis,

2to3 —fHF{EHF Python 2.x FEsUAGE(EIE] Python 3.x FExASY TR, B2 it JEFLR TR 4 I AH 2 M AR I
BB, T SRR 2 RE 25 30 BT G i R F AT i A 1 2

2t03 FE R AMEHE R U DA 1ib2to3 B EfRMt T B LA N8, 7F Tools/scripts/
2to3. #E2[F] 2to3-reference.

abstract base class (G ERHEIE) R ERME (UREE ABC) 424t T —F @ N v, (EEduck-
nyping (WFHE]) Hw7e. HABEUREAT, %2 hasattr (), HIEESEMENA MR (5]
Nl JBEHAT )7 (magic method) ). ABC [EIF (B2 subclass (FH(E]), ‘EMEIRHEK H 75— class ($
[E)), {Afin] 4 isinstance () Jk issubclass () Filis w2 [E abe FAHMEIRA . Python 77 %
[ ABC, FIAERIEEHE (FF collections.abe #i8). B (¥£ numbers #i4H). i (FF io
H4L) I import AR HE AL (FE importlib.abe f#H). YRATLAME] abe BAHLHN H O ABC.

annotation ([Ef#) —(HELAE. class BV bR K 2 80k o] EEAR BB O AE] . MR IE 6], &8 AR AEEhpe
hint (BIEHER) .
FEFEATIRE (runtime),  [R038 588 B0 (B DR ey i A7 B, (R 43k . class B MEARI R =R B, & o B ik
FHEBA . class fIpRZU) __annotations_ FFFRE M.

#t2(Elvariable annotation. function annotation. PEP 484 1 PEP 526, 526 %G Hh e ER . B
(EIFE F e AR B 188 5 375 22 [E) annotations-howto ,

argument (51%) 00 R ARFPEELEAS function (Bimethod) WI{E. 5I8cAH Witk :

o M43 7| ¥ (keyword argument): FERRANPIY G PLEKE)S (identifier, Al name=) BHBEMIS %L,
o2 DA ** f&1H] dictionary (i) [EIR(EPELEN S H. Flan, 3 15 #BREPAT complex () WY
) B S | 8

119


https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526

Python Tutorial, [F] 3.10.19

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o 12 % 5] ¥ (positional argument): A2 BHE 5 BN G| B, (78S | BOTHE— 85 | B R AE 1 52
B, M) EE * 2 & ierable (PJEWCE) PICRBEEE. B0, 3 S #2LARIEm b
HOEVA-E1E &

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

SIBCEr Bt i Ay ek s R P I A IS B, B SR A 2 AR B, 52 () calls Tofi. 7ERE
WEE, ARAE S ST AR RS — 5 | U ARl & i o2 A [ sk 2

st 2 BRER I parameer (Z90) H . & LHEET5 8RS 82 M 2E, Ak PEP 362,

asynchronous context manager (JEFRIZBI%EEPURS) — M vl PATE M asyne with BAR Jir RIBBE Y
F, MERBHER  aenter () Ml _aexit_ () method (J7¥%) Ay, h PEP 492 5| A,

asynchronous generator (JE[FRIZBEIA:RS)  — W & 8] Hasynchronous generator iterator (JE[F 2 EA 25 EILHE)
. BHERFG ML asyne def &M 2 6 =X (coroutine function), {H K2 E YT
yield @, BEEM—RFNIHR asyne for [EREMIMHE.

B R TR 3 R IR — AR EA gk, EAER e, Rk R R ER Y EA ZERE
(asynchronous generator iterator) . & — M FIEM R ERENERE, IO e mfiag, ARG,

—{HIER BB LSRR AL await B, PAM async for fll async with BIARR.

asynchronous generator iterator (JERIZBEIE:ZSEURES)  —1W tHasynchronous generator (R EIARE) R
BSR4

&2 —MWasynchronous iterator (FEFEHEURES), HEPA __anext__ () method #FEAY IR, &5 [a] E—{H
W R P (awaitable object), M) PEAFHLAT I S EV AR B A, P ELBEL T yield AR
.

WM yield @EEIAT, ERAOIEHATRE (OGRS MO E i oy BEAR) . H3ER 5
E2BEREDR -8 anext () BRI PEG0R 60, & & (P IE19A0 B
1. #2(E PEP 492 fl PEP 525,

asynchronous iterable (JE[F]2Gn[[EUCEIE) — (@, BRIDATE async for WA gl fH. WAERKE
W __aiter_ () method [E{&—{fasynchronous iterator (EFRIZEMCESE). i PEP 492 B A,

asynchronous iterator (JEFRIBEMRES) — 1 B /E __aiter_ () #l __anext_ () method [ ¥ 4.
__anext__ WA EIE—Hawaitable (FTEL: ). async for GRHTAERIAEMERA __anext__ ()
method It W[ R A SR, HE|'E 5% StopAsyncIteration ffil4h. i PEP 492 5] A

attribute (EPE) BB LA BB, S {E K2 REE (0 F 257 i 5K (dotted expression) fit 44
WS B B, WY o A —HE M a, HIFZEIEREL 0.0 B3 .
R FESLHE, H T R F A identifers 7 96.2 AT (dentifer) O RLA7 T
(1, GIANfE setattr () o BRIE R B A MEy O ) B 20 B 5 XORAE I, T2 FE B getattr ()
AT E

awaitable (WZEfpPpf:) —EVDATE await B X P HPE. BRAR—coroutine (), o2
—{fA __await__ () method [J¥{. AiE2(E PEP 492,

BDFL Benevolent Dictator For Life (%5 {-25M## ), 44 Guido van Rossum, Python [l

binary file (_fERIKER) —MRBEEREIURE Abyres-like objects (FANITCHEBYIME) Wifile object (REZEPIE) »
THERIR RN AR (rbr. 'wb' B 'rb+') BAERIEZE. sys.stdin.buffer,
sys.stdout.buffer, PAJ i0.BytesIO fl gzip.GzipFile .

i 2(Eext file (SCFHER), B HREEREBAMEA str YIFHHHEED 1.
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borrowed reference (ff/l|Z2M4) 7£ Python ) C API H, fS5HBIH M5, B ARG ZKRLH
AFEEZT I WX R B W Bt A8 W — S d0 e BN, B3R MRS FT ARS BR AT 5 1 i 5
—Nstrong reference AR E .

$borrowed reference WEY Py_INCREF () PASSE i (in-place) ¥ ([FI[Flstrong reference 245 g ik MM
BRI R BB R AR K A I 2 IR 2 i gisEE). Py_NewRef () eRzUH] I BT — Wi srong

reference.,

bytes-like object (JEPLCZHEWIM:) — 1 4% bufferobjects H EEEI[E ) C-contiguous BRI 1. SO
FrAH) bytes., bytearray fil array.array ¥, PANHZHE R memoryview ¥4, FE{7 TG4
E?@ﬁﬂﬂ?ﬁi‘ﬁﬁ@:ﬁ%ﬂgﬂﬂg%@ﬁﬁ; o SO G R A . B R T HIAE A socket (4

AUGER TR R R nT . [ SCrRE s L M REE TR BT A Y ]
S S T I ) W36 bytearray, PAMN bytearray i) memoryview, HAhF)EE T2 S &
BHE AR Y (THESRSACAHABRY D) s By s bytes, LA bytes Yy

memoryview,

bytecode ({ijC&l#%) Python [ 54T € 1 4 % B 7 JCALES, B2 Python F23U¥F CPython H %% Hh i EAS
FORYE . ACAS R S coye RSP, DAMES AT — A R R REE S P (R DAR
PR AA S B AR BN C AL ) . B [HEIFES (intermediate language) | $8[E)2 8 F T#E— M virual
machine ([EERRs) I, s EIEEMERES €07 THLEE (17 0 AL G 3 HE (K 25 A (machine code). BLH AT,
P TCALAE P G 2 VR AE AR [ 1 Python [EJEMERS 2 IHEAVERY, tUARBELEAR R AAS Y Python 2 [ 44515
E

(TG 6 24 27T DATE dis ASSAH A [ HH SO H 4R 3
callable (n[PERUPfl) — i callable 2 W] DA IF I 9 9 1F, WF U IRg AT BE LA R TR A — L5 1 80 (5%

Hargument):

’ callable (argumentl, argument2, ...) ‘

— W function B FE A fhjmethod H#B 2 callable, — A BA/E __call_ () ¥ class 22 B it 2
callable,

callback ([nIMF:)  VEE)S | bl R ¥ — {8 @IS (subroutine) B, G 7E A I KA IRy BB T -

class (JHE)) i F A e r A & 2 e B . Class 197 761 & € {2 7% method £ 38, 15 %¢ method
AJ PATE class [ B BIl_E T THAE

class variable (Bi[F5) —{H7F class T E s, HIEZ HAELE class JEIK (R HIAZALE class (I EGIT) ¥
B RSB

coercion ([EJHIBERY) 35 K Wi A A BUENS | S /e AR op, e —RR AT S ) EIE) 55— R A B B X
#(E) (implicit conversion) #A%. B4, int (3.15) EiiF B (EE 3, (HFE 3+4.5 H, &
HORA A ZIE] (—f# int, —{H float), 113 Wi 5 | Hovs ZE7E g EIEA R f9 L E 2 & A se A, 55
WM &r51% TypeError, AIREIGEIGIEAL, BRI H5 | BEUES 2, ©IEL 2 b ARG
IERIE (normalize) [EVFH[EI M, B4, %H £loat (3)+4.5 MiAREHE 3+4.5,

complex number ([EJ%) —HFMABHEBASMIE, EBITA BEF# & 1m0 23R ([E)
bz Al o R ESAL (-1 BPFAR) BBy, B AR E R p (] 1, 7R T AR AR
%3 3. Python [FI 1 #FIMAY 4%, B2 MEHMRERFREY: EaRE —MRMN 5 Pim
B, B0 3+15. AEE math BUAHER T AR M R ER, #FH cnath B4, 8002 —
TR R BRI RE . WRAREV A G BB B M aRoK , IREI ST REREE IR AT DA% 2 b 2 E A

context manager (f5BIAFHNZY) — M AT LASEHl with BRIAX I RER WY 4, M E 258 2%
__enter_ () fl _exit__ () method ZR¥HIM . #E2[E PEP 343,

context variable (f5E88%0) (S8, JLLW DURIE b F SCROTBE T4 BF R ). S0 B07T 4 Ik
171 (Thread-Local Storage), 7EFC1, — A8 SUERE ML FT 45 T AE A R IR IO, AT, DA R
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W, AT TR Er A 2R, R A E L, RAEETHIER AT H (concurrent
asynchronous task) H7, %Mk EEE]. #52[F) contextvars.,

contiguous (&) IR — W % MH 5 2 C-contiguous B & Fortran contiguous, HI|'E €] gt [F)2 8 45
M. ZE4E (zero-dimensional) [ 4% E AR s& C M Fortran contiguous. 7F—# (one-dimensional) [#%1) 1, 4%
T H W ZHAE RO R A8 A AR S b HE S, IR G I 2 1 B RIE R . 7E 2 4E) (multidimensional)
C-contiguous [ 41 v, 4 5 A7 1k (9 JIEUF 97 B9 4R I H IR, B — R R [ s fb i, AT, 7
Fortran contiguous [§51 51, 5—{f3 5|15 (bt

coroutine (If#%) 1A 2 AIFE (subroutine) fy—i S EIREFRAYIA . BIRE R AE KL 05 1 BBl A [EIE 5
— IR I EEBOR . AR T ATERFZ AR I B BB A . BN EMBEEIRA asyne def BR
RABEAE. SIRES(E PEP 492,

coroutine function ({FFEEA) —1F [alEcoroutine (FHFE) PR, —MHFER R EEDL asyne def [
R EsR, ERAEer 4 await, async for fl async with B . SLLpEH PEP 492 5|
Ao

CPython Python F2£E = U IEHE T /F (canonical implementation), #{#EAiFE python.org ., [CPython | i&{F4#f
FETEM BRI, AR WEEEL TSRS W EAE, B0 Jython 5 IronPython.

decorator (:ffigy) M, BEEMES MK, EEEGMHH ewrapper 7, B HE—HHK L
HY%#(E] (function transformation) . S ffigefi)H A&l 2 classmethod () Fl staticmethod () .

Aetian ik HUE AR . DA 8 e U FRAE R 3R R SRR -

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arg):

Class WAFAEM A IS, (EAEARELEBA T M. B EL %, H2ERUERA class E 5%
IR A

descriptor ({iiA%S) FMEFET __get_ (). __set_ () 8{ __delete__ () method {J¥{. & —AH
class JB 12— AR, ERR RS T E ere @A R s . WH, M a.b KRB, E
EIRR AR Ry, Er7E a 1Y class FHLAP AR A ARE] b iI1F, HA05E b2 — b ey, RIATSEEA
%% method G . SHEIAZR A BEAR I VR AFLAR Python (RS, WEIEME LRI, Ei
IREfuFE R, . method, &4 (property). class method. [FJf method, DA J% ¥} super class (SCKEF)) Hy2
e

Bl 72 4% method YT &, 752 (E descriptors BRI 46 .

dictionary (‘72) — & BH H [ 51 (associative array), o 4T 55 1 68 & Bl WL ) B (E . G8 mT DU AT A W
__hash__ () f1_eq__ () method (¥, FE Perl higifR[EIZEE] (hash).,

dictionary comprehension (‘P L&sAIERY) — BB TE, AR08 T EC 14 o i 43 s 4 o
2%, [E I oA -— 7 ia {5, results = {n: n ** 2 for n in range (10)} &F4f—
Ao, BAETHE R {En ** 2. #2[F) comprehensions.

dictionary view (‘FUUEE#B!) 7 dict.keys (). dict.values() M dict.items () [A{EHFH9HEE
FHuigtl. EMRA T Al I H B B, EFORE TS E)NE, Al g s e g .
TSR EIE R List (H351)), ZHMH 1ist (dictview) . #EZ[E dict-views.

docstring ([EIW<pzih)  —fA1E class, BT, (RES—MER U B 7 H S0 . BERETEE M
TR B 2m, (D Erpmaas Pt [EHOA BT class, B _ doc_ e . diREw]
FER T AZEBENY (introspection) ARIEVEE, [ & 2 W14 VI SO e i o o7 2«
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duck-typing (W5FRIE]) —RERECREEHENS , ©AEHE A4 (i B E e 2 B e 5 HoA IEfERY A
T BUm A2 B S, method ol & P @ B A DG RF Sl . (TR & B ke sk 5 —EIG 71 FLn e s
B—EWs+, WEE gt EgT.)) REEREAEmEEEEE, fofstmiE(aeg e s
f, (polymorphic substitution) &8 E () & iH M. TE T RUE R type ( jﬁlSlnstance T
W (1Hmuﬁﬁﬁ', W7 BUET T DA 4 % 28 R B8[E) (abstract base class) ﬂiﬁﬁﬁ ) BRI, Bl P’ﬂﬁ-ﬂ%
hasattr () HIE, BR2EAFP B ETEME .

EAFP Easier to ask for forgiveness than permission. (#53REXHFERT I ER Y ) BfEE R Python %5 &
G e B B R Sl B M AR, (B 5% B B R P 151 b . 33 R i (B LM v JRes , HL
O RIFAEFF 21 try Fll except PR, ZEMEFFZHMEET (Fl0 C) # WHILBYL JEM I T %
s

expression (FEFX) — Bl DAREFEAGERRME AL, EAEEE, —MEE e oy, 2. BT
B R U Y SRS AT PR B, T iE LT AR RE [ 4 — (R . Eﬁi%%/ﬂ;mnnmfﬂé’hz, Iﬂlﬁ
JITA 1) Python 55 5 HErE AR 2 E B . 7N —Lstatement (BAR) ANEew /EEE X, fla0 while,
HR{H (assignment) t2BRIAS, AR ER .

extension module (HEFEEi41l) —1HPA C 5 C++ S B3 AAL, ‘& fi ] Python 1) C API ZRELAZ . I f ] & A%
AASHET T E

f-string (f2Hp) DA £ 50 'F [EIRTERAO R SO B ARE] [ 75 ], B RS R SCAR I 4 55
552 [F) PEP 498,

file object (R¥Wfk) —RSE{d ) & A 22 & A (file-oriented) API (1] read () B write () %% method)
REVEIRIE IR E . R Z YT a9 2R, & REE % o 3 B B mi AR 28 ol 2 LAt S 28 ) i
TEAsuGERICE S (BIAEREE A / S OB ES . socket (3 ). 4F(E (pipe) %) MIFEHL. A%
LYY REE 5848 E Wt (file-like object) BY % 3% (stream) .,

L, A=RREEYO: AR =B A0 5 BRIEm = A AU T AR R . BEMMNTITE 1o B
HRE . B AR EYITRIEEE TR R open () B&xX.

file-like object (KERSZRMM:) file object (FEZEWF) HIFRIFHRFE .

filesystem encoding and error handler (F§RR&MUEMEREMER,) Python At ) 1 — T &5 A5 F11 45 5% i
Hpra, ARRRES 2R L VESE RS ALICAL, PALK Unicode #3136 R 4%

R 58 2 S S A 0 ZE PR B B LT AR AR U /N 128 (A TCAH . ANARAE R R S am S e vA IR AL L ARE , Al APT
FRECE 5|3 UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () PRI N EUASAE
ARG USSR IEHL R

filesystem encoding and error handler (ﬁ’é" 20 4 A R 8 R 8 B pR X)) €5 AE Python [E] B I i
PyConfig Read() BB KM &: #H 2 [F filesystem_encoding, l//( K PyConfig )% B
filesystem_errors,

Witz Fllocale encoding (|REIHHR1E) .
finder (Sh%Y) —MEWM, ©&EREIELAYE import PR Floader (BALE)
¢ Python 3.3 BlR, AWM FMEY: TIAEF K L (meta path finder) E{F ] sys.meta_path,
Wi ¥448 78 B 4 % (path entry finder) € {ffijf] sys.path_hooks.
s 22[F) PEP 302. PEP 420 11 PEP 451 DA T i 2 411 .

floor division () FHUIERRTE)  [a) T EEAG{FA 20 31 F e i R O Bl B vk o WTEXMP%%E’J@.%ECE / / WJ
m, EHEX 11 /7 AREHEERE 2, 8 foat (FRENEL) BERRWEFIIER) 2.75 K. dEHEE
/] A REERE -3, HER -2.75 gié TG . i52(E PEP 238,

function (PR) —EPHIERIA, TZ@EI[’?H}HLI%IEI%Q%{EO EMA AR RS M 20 7] &, ELET]
WO T R AR AT . S § 2 Eparamerer (2W) . method (J53%), LA function FEHf.
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function annotation (pX[ERE) &R 2 8k B E(E Y — [ annotation ([EIF#) .
oR X E I i i A A 2 (E13E =« N, S (M sk SR &5 2 Wi int 518, [EEA M int [B{E{E:

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

bR U EIRE A REAE function Z2fi G FEAN AR R .
75 2 [Elvariable annotation 1 PEP 484, 'S4 IWIhfE . MR EBNREEBFE, BE2

annotations-howto .

_ future__ future [fiA=: from _ future_ import <feature>, @5 /Nim=and FHABLLYE Python
BB A p o R E R A BB A SRR SE, ARmee s mi 4. T __future_ BUHNIFEET feature
() FTREMOIL. i import G BURIEIE SLRUGR(, (50T DUR K (RG0SR S IS B e
BT, AREMEEE G (REs) mEmEZRA6E:

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

garbage collection (Li3MIlk) Rt fEBEA PRl T IRe, I CREY A . Python ATHIIR A0, /2%
2 JEHL (reference counting), DA K —{ BE [ Ag I 71 o i 2 B4 B (reference cycle) f 77 B 4535 Ml 2%
(cyclic garbage collector) ZRFEAL . B3R IS AT PAGE ] gc ALAH 3 L EEr T o

generator ([E14:2%) — M €ralfHigenerator iterator ([EVEZRENCEE) M. BHEEKRG —MHERHKEL, H
ANRBRERET yield AN, REEE —RIIMME, BLE AR for [, ZJ2PA next () B,
FRRAG R A — (.

B AR R R — B g ha, (HAE R, AR FoREA BERE. B HEE
(2 BUREE RS, ARkl A se R HeE, DA 3%

generator iterator ([EA:ZSEMREY) M tigencraror (E1AZR) BT P
M yield ¥R HART, ERCAMIERITRE (FO4E B s s e Py BOA) . EEIA %
B 28 IS, B e s kA b B AT (B VR ) P PRl B2 T3 B A ) bR U R[] )

generator expression ([E:ZHERR) e mEHESCHRERR . BRENRMG MW IEFEER R, ZiiiE
F—W for 4], Z e 7B, HE DAL SRR if ). A AERgEINE
bR B (1A Z2 (e -

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

generic function (JZ%IpAR) — Mt 2R A AR R, 7% ek 2 & SR ) i B EDEE VR AR ) S5 gy
SO B R G VIR RE 1, 2 by SIS 3Rk (dispatteh algorithm) SRIEJZE

%55 2 Flsingle dispatch (B—3FF) #H3E#EMH. functools.singledispatch () HAizEFl PEP
443,

generic type (JZZIMI(F]) — 1 GE[E B 2 Hqk (parameterized) Hrype (BLUE)) 5 JEH 2 —M AREE, §2
list fll dict. BN EE = fEE.
2Pz B4 HE. PEP 483, PEP 484, PEP 585 fil typing 4.

GIL #2[Flglobal interpreter lock (4382228 81) .

global interpreter lock (ZIRFLFFESBY) CPython BLREARITGE A BN, A DARECRER R A — LA T 46 g
AT Python [fjbytecode (FiTCHIA) o B YRR (4GB E A RE), G dict) [y
[EVf 747U (concurrent access) [ &/, MAKHI W] LA fL CPython W EEFE. S B ERan, @00 HEAE
W25 (EIZ 117 4% (multi-threaded) , {FAAE 2 @ 4Pk Bi 22 B PR 48 1O A28 REEHR L — K0 P4 T4

(parallelism)
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SR, A7 Lo AL, MR R EE BRSO, B MRS O AT IR A e A () & R s 4
(computationally intensive) f{/EH5HE, AIDASEK: GIL. B4k, FE$fT VO B, GIL 482 ey fiis:.

B [T ] RS (VA R ARSI BUE SE R Bt ) OS5 R, H
[EFE— ey i — RS G SR, Mk, — R, AediuafBne g, &aEEs
[ERrL, MM S A A

hash-based pyc (#EE4RT) pyc) *@Uﬁﬁﬂﬁ% (bytecode) T {74, & (I A (B 177 S 2 3 B D A i 2 1)
BRG], AR E HA R . 552 pyc-invalidation,

hashable (n[ZEEN) 40 5% — 8 W 14 A — 18 5 B, a%ﬁfﬁiﬁlﬁﬂtlﬂmfﬂz“‘ (B FE—M
__hash__ () method) , Hu[EEH AP FHEA LK (BFE—M _eq () method) , HEIE 2
— =T 2 E H:%ﬁ%ﬁtﬁ%ﬂ%%ﬁlﬁ%%#, Eﬁﬂ%\ﬁ%malﬂﬂ%&ﬁc

AT 3EEJ: (hashability) {3 — B4 7] FI/E dictionary (78L) AU set (FEE) MM, HEESERE;
REEAE HERR A T A ENE.

RZ Wy Python AT ZAEIAY(FA R TN s WTARA R (AN list 5 dictionary) [EVARZ: TiA T
S5 Ay (B4 wple (JCAL) FI frozenset) , HUEHE M2 nT A EN, EMA S A 2 EER.
LR HE class E’JEWJ HIJ 35 L) -G ITEF’EIEI’J EATE A O IR & A A F Y
(BrFe Mg ), mermREERATE B EMY id(

IDLE Python [ Integrated Development and Learning Environment (%‘Aﬁ;ﬂﬁé ) . idle 2 —EE AL
AmEA I ELRE AR TR EE , BN Python HRUERMESA TR —E g fit.

immutable (Anf8s8fE) —HEAREEEMDC. N8P EREET . F9A wple (Jodl) . BN
SERRER Y . ISR — AR (R RO (EL L BB o A7, R ST — R B . & (e 5 2 B s A (B
MHL T, P R A, B4 dictionary (F-HiL) FR At — i 4

import path (FEARKEE) —EACE (Skskiean ) WAL, MR B2 AE import AL, @¥iparh based
Jinder (FLREEARHM0RE) BB O E . AF import R, MAIESFEF KA sys.path, (H
AT (subpackage) M5, EHATHERKE LEMM _path__ B

importing (FEA) —fEiEfE. —fEMAL A Python FEAGHT AZ B ILIBAE, Bl o) —AAL T ) Python £&
X AGHE o

importer (FEAZS) —MHREESR LBABALNYE: BB inder (F5%) Wikloader (WALE) P,

interactive (ZLEhiy) Python f7—{f B EAR , (B FRIm AR F] ATE LR & 19478 7 on il A BOA sURE S
X, ZHRTEMEEARI TR . QEEH python, ANFEALMEIE (7] RERE 4RI B
POERFLRIETE ). Em?ﬁﬂ%ﬁ%ﬁ*@i@ﬁﬁéﬁ%%ﬂ@E‘Jﬂkﬁlﬁﬁﬁﬁ‘& (FERLAE help(x)) o

interpreted (FLi%I) Python j&— M B il 5 T rE S, ARS8 ] BE A LEAROR HEE {5770
SR (tcnodr SiER AT S don A T B A A Skt . 2
BEATE . Hisih s W s s A E AP / BesER, A e MR =X & i T g .
Wt s Elinteractive () .

interpreter shutdown (PiiasBPH) & Python B :as ¥ ZoRBAPHIE, B A — Tﬁl%ﬁkﬁﬁﬁx, TE B B
T T Bl e A A WJZIH*%@*IJ%@ B SEERRAES . B & 2 WRIEIY 338 =k % (garbage collector)
15 AE I 5 0 F 2 F 5 RO Al A% pR 3K (destructor) B 555 F Y [A I (weakref callback), [EJ#47H: A AR
5. B EA B BEp AT O RE RS el B & G b, REE B E TR TREA A ER T (8 A B
T2 R AR AR Bl R A )

HEG I F2ER, & __main_ BUHBEPOEFTHEIA T SHATE

iterable (W[[EfCHPE) —FAEE— R o] {8 — 8 b s B i 9 14 Efﬁ%@ﬂ@%?@%@?ﬁﬂ@f?ﬂﬂ
(8Kt 1ist. strfil tuple) FRELEAFAIME], B2 dict. Hi bt , ARARPTERMLAT class 4]
ff, HEIR class /5 __iter_ () method By 2B ESequence (JF4) #EE M) __getitem__ () method,
YR T ER

W ERE TR for EIBFIFFE HAUH E— M FFIRHT5 (zip ()« map () .). HW—fE W E
(S BB 4 Dt dter O B, & @RI F P WIS JLIED S A A oL
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HE4T—ki (one pass) MHEE . (i HEMCESH, WBHEA—E R iter () 8L {ATEIENCESI:. for B
W F B EMR RS L, Gy R R Ay A A, AT P W O s B R
Wi s(Eliterator ([EIFCHE). sequence (J¥3))) Figenerator ([EVERS).

iterator ([EMfC2}) —MAFRERRRYE. EEHIEYESCEEH __next_ () method (B2 & HIEL
E#pE X next ()) GKFREEZRNRFAISIEE . 5 ARFA EREE, [ E5]% stopIteration fi
Gho DLRE, EEUCERPIFCR S, MM next_ () method FiE—IFNY , &8 GRS 5
StopIteration, EMRERMEA MM __iter_ () method, B REEUCESYIFA L, FAGHEE]
g2 T EMCF, BT DA K 2 #oi A HAb T B 35 & . — Mg e, 2EmE
#[EIft (multiple iteration passes) [JREXM. — AP (B 1ist) FERFRARMEHIES iter O
B fE for [EIRE 6 B s, AREEE —MafmEf ey, ABRSER LS (ZmER) K,
W e a—m B P A . A g S EU R, ARG — S A5

7E typeiter SCH AT AR 2T 2 R
CPython FL{i:ANEI: CPython EURNRIGH N @i [EFAESR __iter_ () ] BMEE.

key function (EpAs) 4R =CE )T R (collation function) & —{ AJIFNY (callable) pE;, ‘B & [Hl{E—1F
JAHERE (sorting) B 5E ¥ (ordering) [A{E. i, locale.strxfrm () ¥ ACEIE—18 T fif WIEds o HE
JFE B HE 78

Python W2 T H., #4532 DA s AR HT R o 7 8 A 730 B EdE nin () max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest () #l
itertools.groupby ().

A% TE R DA ST — R a8, BN, str.lower () method W] DAFEEIAR 43K /NES HEF Y 8 o6
Ao B0, — MW A lamoda ER AW, fIA lambda r: (r[0], r[2]). FH4b,
operator FEAH $& M4 T = 1 5 o8 =X B 2 5 8 =X (constructor): attrgetter (). itemgetter () Fl
methodcaller (). BRI A ek A6, w2 BT .

keyword argument (3 o18) #H2Eargument (3]3).
lambda H 8 —expression (FEE) FraLai)—8 E 4 TEK 2 (inline function), A 5% ok s EIY ISR (E . #
57 lambda PR EEVE 2 lambda [parameters]: expression

LBYL Look before you leap. (= JRM&AT.) &M Al EAS S 7ERATIF I sl 2 w7, WML SE AT«
EHEENEEAFP 7 0, HERROGREAHZE 1 BikHIFTE.

2R, LBYL =Ua7E [ =1 M [#817] Z W5 IA T BEWR{: (race condition) 1
M. BIUnPA FAEZCHE if key in mapping: return mappinglkey]l, UISEH—{EIATEELE HIE
2R R Fl, G mapping RSB T Kev, MIMFEATEHL A AL 35T DA Bt (lock) S
EAFP #i i /5 X AARE

locale encoding ([#J®%iiE) 7£ Unix b, ¥ & LC_CTYPE [& I 3% & W 4 5. & 7] A | locale.
setlocale (locale.LC_CTYPE, new_locale) KR#E.

7E Windows [, &2 ANSI U E (code page, filfll cpl252).
locale.getpreferredencoding (False) H] DA AR HUAS: |5 duk 4 A .

Python {ifi [ filesystem encoding and error handler (R§58 R4 SmAE ISR I K ,) 7F Unicode & 244 f A1
PLICHLAE 244 R g A i)

list (:#3510) —fH Python I ysequence (J75)). EEERILTIE list, & HE TSRS = iy — {6
51| (array) M AME—(AGEA RS (linked list), PRIEFHOTER IR I EHEELZ O(1).

list comprehension (HBIEEAFESY) —F AR 75 i 8B sR o2, [EURE R4S A1 list
EMEA RIS, result = ['{:#04x}'.format (x) for x in range (256) if x % ==
01 GEE e List, s 0 %) 255 FEE, Fra s+ N iis O0x.). if F)siEk
B, WRESE, M range (256) TR TCEA S BRI,
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loader (HEAZY) —MHAEEB ALY, EUHEEFK MAE load_module () ) method (). #K
ARSI S finder (HARES) [, B2 AEHR(E PEP 302, Bijitabstract base class (15 5,
#%2([F] importlib.abc.Loader,

magic method (FEMT 1)  special method (5% 7)73%) B—MAEE X R .

mapping (¥H) —HEZWIE, BB RHENEIR, EARE{E abstract base classes (JlZ B ITHE])
Mapping B{ MutableMapping frfgE 1) method, #iflfl4h dict. collections.defaultdict,
collections.OrderedDict fll collections.Counter,

meta path finder (GCPE{EGTS) —FBKHE T sys.meta_path MEEL finder (FA52%) . TOIFE AR
PREyE A2 A B 4 55 (path entry finder) FBA{ESE A
BTN TCIE R B A PY B AE ) method, 352 ([F) importlib.abc.MetaPathFinder,

metaclass (JCHIE]) —7# class [t class. Class & &A% & @7 —fH class 7. —1H class dictionary (F3t),
DAJ 1 base class (BEMEE]) [9F1)5. Metaclass £ 21328 =519k, D@7 class. KZHHY)
PR HE  GrB I — R B Python MOAFELY B & GBIV 7 37190 metaclass. s
WA TERFZM TH, H2ETFHEERE, metaclass 7] DR ALEIR BAEMMMEE S 2. Mg min
FCEVEYEAFEL, AT A GBE R EERBIEE (singleton), DA KT HABAT -
% % #R] DATE metaclasses 25 i Pk 5] .

method (J51:) —fRIAE class AB8EIR; E A K. A15E method fEEIH: class BE6i A J& pEglnemy, A

(

A ERERE O RE E R —argument (5180 (W51 BOBHWRE self). 552(Efuncrion
) Fllnested scope (SEARAEI) -

method resolution order (J5iEfRMINAT:) 5 AR IE T RAEE I B E R LT, base class (FEHHE])
W AR NEF . BIRG 2.3 iUE 4, Python a8 A (i F A AILANE, 52 Python 2.3 Jift )y VA fil M
JIE o

module (Bigl) —1FE&{E Python F2=A% 1K 414k ¥4/ (organizational unit) 414, FEAIE —Wa4 s, ©
A E AR Python {4, BIALEFE thimporting AR, PEEA ZE Python.

it 2 Elpackage (£1F).

module spec (BZBIRE) — a4 25, © A5 HREABAE import B &il. © /& importlib.
machinery.ModuleSpec H—1E & .

MRO 7 2:[Flmethod resolution order (J7¥ERMTIEIT) -
mutable (W[EEPE) WY DAMCE B MO, (HAERFEM 14 O o B2 Eimmuiable (AT EYI1:) .

named tuple (Fif#7C41) #i5H [named tuple (Pff44C4) | 2 461¢ tuple AR AL ATAUEISE class, HEMH]
27| (indexable) TCFR LT DA FE 44 S A I . 35 6 TREK class 0 1] RAFL A HABFRIE

A HE7ZE R named tuple, 3% time.localtime () fll os.stat () [F{EM(E. B—HH T2

sys.float_info:

E
]

>>> sys.float_info[l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

454 named tuple J2EIEZIE] (40 1-61). 23, —1H named tuple th 1] DAGE— M8 IEBLH class & FEACHT,
HEE% class 2 #KH tuple, HEFR THIAMAL (named field) BIAT . ST class AT AT L%y, WAl
DA Tk e =X (factory function) collections.namedtuple () &, BEF AT T —L%F
HF) method, JE 2% method 1 GE &7 F 75 5k (E)7217) named tuple 1, JEVEFREIK) .

namespace (fir #2%5IH) SEMBEREFFIOHLTY . firds 25 M2 DA dictionary (FF00) BEEEAE . A7 RIS . Axiekiry K [E)
HR 42 W, TEYEH (78 method H) AT SRR fiv 44 23] o i 25 I oh By L a4 5, ARO0R
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WA L. B, sl builtins.open fil os.open () EFE#E T M M4 25 AR H . 428 M
FE £h BB 5 2 2 MR RASTA AR B A — R pR X, ARSI PTG Pk S v Akt . BN, & random. seed ()
B itertools.islice () MR, B K ENEH random fll itertools MAIFEFEE,

namespace package (M2 WEME) Ml PEP 420 package (£1F), ‘B HAEEEI T4 {4 (subpackage) [#)—1H
e s BT REEA R E R, 1 E AR RE e AR —regular package (IEREM),
HEEMEES __init_ .py BEEE.

At Emodule (F41) .

nested scope (SURIEMIE) HEF)2 8 4ME E 3% (enclosing definition) H [ S5 80 RE 17, B2HIAKEE), —{FmR =,
R RS MR rh ez, WEERE2EsNEm PR, s, EESEET, #EiRE
PR A 2 IR, T A R . (e s R A e [ S s L A TR, Axdeisda
BAEAE a4 2SI A 8B A . nonlocal A ¥EANEEREETE A

new-style class (#FVEIE) —&EK, BEIEBALEFTAN class P05 Frfli ) class B . 76511 Python
A, HA B class A RE{H ] Python BB . ZHMIIRE, %2 __slots__ . #ifiik#F (descriptor),
JEVE (property). __getattribute_ (). class method (¥H[EIJ7{:) i static method ([FJREF ).

object (W) EAIRE (BHEE) AiliE#NITE (method) WAETER. BWEEATnew-style class (7
FHAE]) e #& base class (FJEHE]) .

package (£:F) —Fhnl & el T & 1 Python module, A Pk, WEHA _ path
JE Y] Python A5,

ek 2 Elregular package (TEFIELE) FMnamespace package (6423 BEM:).

parameter (2) Tifuncrion (FX) = method & &H i) — 1 fiy 4% T (named entity), ‘E5I]5% b\ REE
B2 —Mlargument (5190), SAERLASE T HR 2518, SGH TR R ) 2 B

« positional-or-keyword (V' ELBCBHHET): HEHA—(f W] DA e 1n 5 Bl ARIEIR 48 5 7| Sl 5 | I
B RSB, GIILATH) foo Hl bar:

’def func (foo, bar=None): ... ‘

« positional-only (FEBRNOZE): FaW]—E e+ I AL E B fitny s [ #. fERXERMSHIIRT &
—f8 /o0, WA PATERZ T OUHT T E SRR A 2 8, BIANAN Y posonlyl A1l posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o keyword-only ({EFREHSET): 50— M0 HAEDARH S PR b5 [ 8. ER=CE RN HIFE S, 1
AT R U L ¥ 2 ¥, (var-positional parameter) B2 B4 * o0, SURT DATE AR 77 SR KR
BASET2, BITIPANH kw_onlyl Fl kw_only2:

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

o var-positional ({EZWEAIE): FEW]—PRREVMEREF /ISR BRI AET | B (FEC P2 Wz
WAL ES | A1) . BB EREHS WA R T E L~ AERW, BIILATH args:

’def func (*args, **kwargs): ... ‘

o var-keyword (FERESCRBIRET) : $50TT BHL0E0 FER MR IR 5| 0 (6 ML S CH T 1)
FEMBIRT 320 . S MR BRI S MR RN L+ ACESeR0, DI L i
kwargs

SYOT MRS | Mo S R B TR A, mT AR SBR[ R S TH LA

%%@ﬁf%%ﬂgargumem (%I%() @%E N ﬁﬁﬁﬁ%*ﬂ@%l%ﬁﬂ%iﬁz FEEJ E‘J%\ inspect.Parameter
class, function & i, AN PEP 362,
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pathentry (J%4%iH) ALimport path (MEAPSER) H—WALE, Wipath based finder (FEFEEAEIIZAEES)
T 2% 55 B AF AR L import B

path entry finder (P&7EIHH =-8i2%) ¥ sys.path_hooks H1FJ— 1 B BRI {2 (callable) (7 Bl — 1 path
entry hook) Jr [REE () —T& finder , & HE AT PA— Bl path entry g SiASEH o

BT IR AR TE H SRS EAE ) method, 352 ([F) importlib.abe.PathEntryFinder,

path entry hook (BfRIHH[E]) f£ sys.path_hook 5|3 i) —{f i 0 M {F (callable), & HIHE 4T 7E
— AR R path entry WAL, W & W —{Epath entry finder (FAEIHHE 240 ) .

path based finder (FLREEFEMIERGEY)  THRRAYTIAAE F 48 22 (meta path finder) Z—, "B E&AE—{#import path
i AR .

path-like object (BURISHIME) — A LR E RABWY . BEEEY 47T AR — M £ R BN str
5 bytes ¥, BB os.PathLike @ MWWIF. FEHIFIY os. fspath () R, L
18 os.PathLike # E W4 DA EIE] str 8% bytes # R RS IELE; M os.fsdecode () &
os.fsencode () HIZMER FHRAEMR str & bytes B&5H. B PEP 519 5] A

PEP Python Enhancement Proposal (Python }4([Fl#£%¢). PEP J2— a3, ‘B HEE] Python #HRE k&
i, BOZ A Python (1) —fE T DI BESRL I REMRR P FIBEEE . PEP [ % SR (L R 1Y B AT 3 8 DA S e
FEIIRERE A .

PEP [(WAFTEH W, 2 MREE I DI REAFEEE . AL T Hh BR A 50 R G 72 e, DAL WA Python
fos st EsR ), S m A 3 . PEP (O i sie D M s S H.
#2([F PEP 1,

portion (¥s5y) TEH-—HEPR—MMERE (M RERFEAE— M zip Bh) , BLEERE Mas = HEN
(namespace package) B 5k, WE PEP 420 H1)EF.

positional argument (¥ 5[5 %2 Eargument (5]#%).,

provisional API (%47 API) {7 API 245, A5 ok =X )8 Y a8 FH 2514 (backwards compatibility) {47571,
MR WHER Y APL, BESR IR, HRErMeE R B iy, Mam BER e ERR s E, (Hing
BTN BB EE L2, MR BB BAHAER S E (OB BRE ). Sl EErg
fE i E) = A APL YA Z B AR ZSE N B ARG G it ge iy, M A g3k,

BT AT APL, [ fR N AHZ 8 S L G it (B [ e MRE 5 — St B R, 1)
SR AT R — A I AR AR I AR 2R

T2 A A A B A o X R RE R 2 R R A it Ak, AT RE S RE B AR = 0 R [ 25 BHUE T R RE A s T B R o i
2[EI PEP 411 [ f#t 55 Z 401 .

provisional package (¥{7E1t) #E&Eprovisional API (4T API).

Python 3000 Python 3.x RINMAKIERE (RAARTAIRERY, EREE 3 A Esm 2R AR, ) Wl A%
#[E] [Py3k].

Pythonic (Python Jalki) —fEAHKE— B (AS, EMEM T Python 38 5 ek WA I, , A2 6 H:
i RS ACE AR RES A . BN, Python Hr L — MBI L, 20— for BuAX, %
— T EUC R TR TR AT EE . w2 HAbE S A SRS AR, FT AN A Python A
A TR (o] — (A B e AU

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

2T, PAR AR R . 3 A4 Python Jalk :

for piece in food:
print (piece)

129


https://www.python.org/dev/peps/pep-0519
https://www.python.org/dev/peps/pep-0001
https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0411

Python Tutorial, [F] 3.10.19

qualified name (P # /%) —f [EMEARE], BHEURTE— MBI S AE F 3 R A 2 819 class.
PR (Dl method 1 [BAAE 1, W1 PEP 3155 R ESR. S HATRIG )RR UA class T 7, FRE 24 RS
A REAHA -

>>> class C:

class D:

def meth (self):
pass

>>> C.__ _qgqualname
o
>>> C.D._ qgualname_
'C.D'
>>> C.D.meth. qgualname
'C.D.meth'

AT BN, ©ATRE & & (fully qualified name) J2&32 7R sz A 1) 52 B B 7 PR B AR, AHEATA0 1
LM, Fll email .mime . text:

>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'

reference count (ZW1H) B YR 2 BREL A0S G F ISR, e g
H (deallocated) ., 22 W8I #GE H7E Python R H AR, (HEENZCPython BAEK)—MBISE K. sys
WHEFR T getrefcount () PR, FERFREHTAT AT AR MY 5% o X 2K [ 3 — {45 0 12 ) 22 BEGG H

regular package (IEBUEME) —ME S package (BF), HlI—MEEE __init_ .py FEMHE.
Wt EFlnamespace package (f44 25 MEME) .

_slots__ ¥ class [FJEBI— (8 B 4, BB e E S E OB M, DAY B dictionary (F-H) |
R RO . BEAR BRI, (E e BEEE DA R, e S DR B 4G SR A — {1 AR Y B
(memory-critical) {1 i F A2 2 T A e RSB B 1 2 LA T

sequence (J:81]) —AHiterable (PIECYI(E:) , EiE# _ getitem_ () special method (455K 3E) , ffi
BRI R LTSRN ORI, EE®R T M __len_ () method AR [EHZFHHRE, —L&
BB [EMSFE 1ist. str. tuple fl bytes. sEE, R dict 3 _ getitem_ ()

__len_ (), HEWHEE B (mapping) AT, HEHA R XM AT immuable # , i
A,

% 1 HE(E) (abstract base class) collections.abc.Sequence E 3% T — 0 W1 & 1,
AEIA _ getitem_ () 1 __len_ (), EWHIT count (). index (). __contains__ ()

__reversed_ (). EEHIEARNEIEE, ATPAMH register () #HFEHEIE.

set comprehension (SEALAIER) —HEZENHIE, FAOERE—M T EYCH ¢ b iRl a s, Ei
BRI GE R PL—# set [A]f#, results = {c for c in 'abracadabra' if c not in 'abc'}
B —fEE set: {'r', 'd'}. #E2[E) comprehensions,

single dispatch (¥.—3H)%¥) generic function (ZHR) FAEN—MEER, TELL, BEMSRERERE—F]
A,

slice (WI)) —M94, BHlE S —Bisequence (JF5) WIHE—TB4. B —BUI R 2 B N AT 9E
(subscript notation) [ ], #EAH LM, HESFE MEHEHE S, il variable_name[1:3:5],
TERESE (N FF5RmERS, @i slice ¥t

special method (¥§%kJiik) —FE @9 Python [ BJIFIY (K method, F i MR AT HAE @S, Biltnin
V. 5 method 1144 R & {F BIEE AN 45 B4 WifH RIEE]. Special method 7 specialnames H1 ZE4HEIRA .

statement (BjiisR) BOAZ (L4 (suite, —EFECHG [ R ) i —AB4r . BRIAKTT VAR —fexpression
GEFHRX), SO ARET (Flanif, while 5f for) MEMAHZ—.
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strong reference ([F}Z21) F£ Python 1Y) C API #1, 585|238 A5 H I A rx 51 H . 7
A7 | Al B Py _INCREF () SRAHGRS | H mAE MRS | B al i Py_DECREF () KRBT .

Py_NewRef () MzUn] IR ES — ¥ YFMEI2 . @%, EREEZROERESZ N, YEAEZE
208 N Py_DECREF () pRzy, DABsElE MM,
2 Elborrowed reference ({2 M),

text encoding (3C7%if) Python 11  & J& —1# Unicode 5% (code point) 751 (#i & fE U+0000 -
U+10FFFF Z ). HEGFSERE T, BUEgT L E—E A THT 5 .
H— MR F A EN TS, ME (a5, M focsl)y 5 B % 7 M E TR
(decoding) ],
LR E ST RIE AR (codecs), BEMBAIRE S04l

text file (SCPRER) —HEEEREBRE A str YR A file object (FEZRWIMF) . B, CFHEEEBR LE
FEBUN AL [ 1 &R (byte-oriented datastream) [El€r [ &) g Hitext encoding (SUFEHAE) o CFHEEM)
A DAICFRR (e 5% 'w') BIEAEZE. sys.stdin. sys.stdout PAJ io.StringIOo f}
B,

Syt 2 Elbinary file (“HERIER), B —MAEESIRAIE AL LA $ ) 1 (bytes-like object) HIREZEY)
(G

triple-quoted string (=X 515§[El5) il =& 5158 (<) S5 19% O BEERS A — 78 . MR EMEE
ARRALEA S SR AR IR, HERFEZ R, BN A . EMEReT AET H
Ho i 2 SR KE] (unescaped) (¥ 525 | SRR 51 9%, 1M HLE M ANTR 6613848 JC (continuation character) 3 7]
PABSIER AT, T8 S B e A 5 [E I 7 H e s (LA

type (#[F]) —1 Python ¥R EEE T & 2HESR MY S HEG—MmAE. —mEy ek
EIRTPAH B/ __class__ JBMWARAFE, SPA type (obj) HAEK.

type alias (BEIEH) —MEZUEY RIS, Zimts 20 & 4 — AR ET (identifier) ¢
RAEVEL SRR [EIR T (rype hint) ARG . BI0:

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

ATUARS BGOERE, SEEA T

Color = tuple[int, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:
pass

i 2[E typing Fl PEP 484, f HIIRERIRIA .

type hint (BREHIR)  —Hannorarion ([ERE), EHeE . —1 class Ja P ak— 18 b 5 2 el o] EH
(TE I UE].

RIEHR R E BB IERY, 1A 289 Python B, (HEMBERAE M TERA M, Ehgl;B) IDE 5
AR S )4 (completion) A B (refactoring).

IS, class EMEFIR S (RS It s) mMRERR R, #EaI A typing. get_type_hints ()
HRAFHL

2L typing #l PEP 484, 5 I RERHHIA .

universal newlines (ilif[EJf7'y ) —FEARE SCFIR (text stream) B9, €% AT A S ERREIE-—47
M5 . Unix F7RBES] '\n'. Windows &% '\r\n"' FIE R Macintosh {&%) '\r'. %[ PEP 278
I PEP 3116, AN bytes.splitlines () M.
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variable annotation (52U(([EF%) G class B annotation ([EfE).
[Ef 5 ok, class B PERE, (B2 SeIEMEN:

class C:
field: 'annotation'

SWEREE R AR R ERR T (ype hin): B0, EESEFH RIS int CBE) -

count: int = 0

5 EVRBI A P annassign BE0AT REAIARAE.

st 2 function annotation (REIFE) . PEP 484 fil PEP 526, %4 ILIhfemHiiR. BN EREN RIEE
Bk, 552 [E annotations-howto .

virtual environment ([EJ#ER5E) — (A /EMGEE (cooperatively isolated) [ F 785, fE= Python [ {s F &
JE ARG DAL SE RN T4 Python B5E1E M, AN & % H—( R 48 _LEA TG HoAth Python JE I FE X1 (E]
B4 T8

W2 (F venv,

virtual machine ([EIEMEZS) — 584 Y i E 61 FE NS (computer) . Python fiY[F eSS €84t byrecode
(PLTCAHRS) 4 aseas s i A oA

Zen of Python (Python 2[E]) Python it BEFT B2, HIEIAA B BRI RE = . by n]
PAE B E H BRI F oM A [ import this] ARFLEIE.
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APPENDIX B

BARIELEFIRA S 14

18 e[ St Sphink  (—{# H(E] Python [EJH SCE ISRy 0 SCFJEREAS ) 1 F reStructured Text 4#57
1) SR s i L T 7 i

4l Python [ 5, i#ith A1) %5 ) I SCPRELERHEAR H BT TR . F AR IR A ik, 75 5 reporting-
bugs FUIH, [ESAHB . FoAM o Bapm B G A

S
« Fred L. Drake, Jr., 5l Python SC{4 T HALM A& DA — I A Ve
o A¥E reStructuredText F1 Docutils T.E.4H [ Docutils B2 ;
o Fredrik Lundh ¢4, Sphinx #2ftBf¥) Alternative Python Reference wf3#| IS LT £ .

B.1 Python {895 Bk 1

#r % \#R¥[E] Python 1& 37 . Python 121 ik X AN Python [EJRA SCAFET kA . Python fT#(EIY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

TEFAE] Python A7 14458 g B Bk A 35 3 3 (AR 1 (BT SO - IRl BT B IR A 1y AL AP !
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appeNDIX G

C.1 &icio

Python 2 1 a7 Bl S22 N 5B B EL BT 9T E2 61 (CWI, K, https://www.cwinl/) ] Guido van Rossum ji& 1990 4F
REW TGS, HiR2 EE—HERE ABC S %L . [F)4F Python 15 T #FL 2K H HA AN ERL, Guido
TR EAEE .

1995 4, Guido FEAET JE 5N &5 HriE it Bl Z Al BT822 1) (CNRI, i, https://www.cnri.reston.va.us/) 4 &7E
Python () T4, [EIERREIEEE) T a8k 1 22 M IUA .

2000 4E 71 H , Guido Fl Python #%.[» B %% [# B 125 31| BeOpen.com [Elji{37. 7 BeOpen PythonLabs & % . [F4E1 H ,
PythonLabs [ [ ##£% 3 Digital Creations (Hi[F] Zope Corporation; [, https://www.zope.org/) . 2001 4F, Python
WA EL G & (PSF, B https://www.python.org/psf/) T, & &S EHEF Python FH B 1)k A TR I A1) 57
(k7 F| 4% . Zope Corporation /2 PSF ) —fH # 1) & & .

JirA7 B4 Python AR BRUAY (A B BRURAHY E 5, 2[E hitps://opensource.org/), FEH b, KZHMAIEETRHY
Python fitAs, /2 GPL AHZ 1 ; DAF A4 &1 A i 22 (E.

ZERRA | BE Fh HaE GPL 1H& 1 7
090 1.2 | AEH 1991-1995 | CWI =
138152 |12 1995-1999 | CNRI p=s
1.6 1.5.2 2000 CNRI w
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF p=s
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF =
22 P41 2.1.1 2001 24 | PSF P

fiE): GPL HiZEIRF RN E1E GPL F#(E Python. ARf§ GPL, Jif7 1) Python FZHEH! 1] DA 8 )BTk
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RIGIA, (HR—E AT 8 B REIF . GPL AHZR (Y FHEMIRS: Python 7] DA%S A HoAb7E GPL T E£{EIX
B (HHERRERIATT,

I RFZ HIAMRE T, 7E Guido FEEFRIAT Y, (EATIE LA A B E vl RE

C.2 FRFRHHMFGXER Python BIEHIER

Python #CHAIEIR SRR BE R L IR PSF 4242 & 49

i Python 3.8.6 B, (EWISCFui il PRk MEATICIPEATS, R RN (dual licensed) 4 PSF SEHE A
#I1VA B Zero-Clause BSD 3% 7 .

PERLTTLUN Python WS AR R ) B HE . 35 SO e BB HE 2 R RS — A g o o BRI A IS 2847
REMARSERIE B 2 E0a[F 388 a9 3% 4 s 20,

C.2.1 ¥ PYTHON 3.10.19 i) PSF iR &#

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

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

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

2. Subject to the terms and conditions of this License Agreement, PSEF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.10.19 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All.
—Rights
Reserved" are retained in Python 3.10.19 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.10.19 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—Python
3.10.109.

4. PSF is making Python 3.10.19 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION.
—OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.10.19 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.19
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.19, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

7. Nothing in this License Agreement shall be deemed to create any.
—~relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.10.19, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 ¥ PYTHON 2.0 ¢4 BEOPEN.COM % &%)

BEOPEN PYTHON BAVEFZHEA 4145 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 THEREOEF.

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.

(Rt
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#EHE—1)
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 Hj® PYTHON 1.6.1 B4 CNRI 1R &

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

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

(FItakss)
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law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 ¥ PYTHON 0.9.0 £ 1.2 g CWI B &

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 F}* PYTHON 3.10.19 [FBA3 #FI#2 E#Y) ZERO-CLAUSE BSD #%4##

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 #uk(CIeR RS Ry 12 18 B Bt
A (AR SRR A BEHE SRS, 3 5ULAE Python SEETA b TN 45 =)y W

C.3.1 Mersenne Twister

_random A A% T PA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html {7 |~ #[E)
R, DT R FEARE G 52 i -

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

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

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C.3.2 Sockets

socket A ] getaddrinfo () fl getnameinfo () KR, B4E WIDE B % (https://www.wide.ad.jp/)
(B, AT [ ) S e 5 vl i G -

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

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

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

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " 'AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 FERF#¥ socket fRFE

asynchat fll asyncore fAL A& DA R AERA :

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &8

http.cookies HiZH L& DA A :

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 #{TIEN

trace B W& PAT I
portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx
http://zooko.com/
mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode £ UUdecode F=,

uu AR AL AR RN -

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 iEif2 prrgoy

xmlrpc.client EAHME DA EA:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

(Rt
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll HIglL{l A FHgH:

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 HLAL¥SHA kqueue 7 MHIAL {5 LA A :

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

(Rt
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 1% 57 Marek Majkowski’ i Dan Bernstein 1) SipHash24 {2k EAE. BESUAT
TEEHH -

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod Ed dtoa

Python/dtoa.c FFEHRML T C /Y dtoa I strtod B, R C (18RS B 77 25 B 7 5f HARBE(E]. %A%
2 B4 | David M. Gay 7 [0 [ 4528, % & BIZET] DA hitps://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c N#E. 2009 4FE 3 H 16 H itz il R GAHE 256 & AN iR R B B2 fE = 0 -

/*********************~k****k*k******~k******************************

*

* 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.

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

* % o

*

(Qi¥iE3)
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*

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

C.3.12 OpenSSL

4015 OpenSSL UM AT 3 R AL, Il hashlib, posix. ssl. crypt BIALE M A .
J5b, TAIE) Windows il macOS 1] Python %754 i A 4 OpenSSL s S MM IAS . DA It £ S e T
OpenSSL FZ il

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

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

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

L S S S S R S S R S S SN S S SN S S S S S N S e S S
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THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT "“AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS 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.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

L I R R T e S S N S N S N N

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eaylcryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.

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

3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

ERE T R S S e T S R S . R S S e e e R S N S N S T I S R N
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Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/
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C.3.13 expat

BRIEFE B E pyexpat MR ER ——with-system-expat, %47 & H—MHE S expat JFIAHS ) E]
A

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.14 libffi

GARAEEE _ctypes WM EN ——with-system-1ibffi, &HIF%HE7E & H—MEE S libfhi J5 44 151
IR

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘*Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

WNARAE Z 5 E BN 21ib A A DABOR VA F R 8 2 1ib 78, Wi se & —MES 2dib a5 &l
AR

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {# H¥4E[EIZE (hash table) EAE, DA cfuhash BLZE([FIRLRE:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

GAEfE R E _decimal BiglMiik EF) ——with-system-1libmpdec, 7 H|#%i4H & FH—M(El% libmpdec ¥

2R R AR A

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

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

(Rt
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(R —H)

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N B EH

test R A H ) C14N 2.0 HIFEM: (Lib/test/xmltestdata/c14n-20/) 24 W3C 4HuG https://www.
w3.org/TR/xml-c14n2-testcases/ #ehgE, H 2R 3-clause BSD 1% HE 4 #5(E) -

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 audioop

audioop LR ] T SoX I H Y g771.c AR EREACHS . https:/sourceforge.net/projects/sox/files/sox/12.17.7/
sox-12.17.7 tar.gz

B A2 Sun Microsystems, Inc. F)7” i - T BETC R A 6 o P AT APE DL sl et A i i
TRt .

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUDING
THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PUR-
POSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRACTICE.

P Sun JEACHD AR I F AR 32 559 HL Sun Microsystems, Inc. 34 X4 VpBhELli . HEAS . &
langai

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE INFRINGE-
MENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE OR ANY
PART THEREOF.

AL B R Sun Microsystems, Inc. 35 ANXHEATA SR 0 SOHARRRIRAY . ARG RIS 2L
BIFE DT, B Sun R AT BE A AR IR0

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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=
i
|mit
If

Python F13 {73 [ HH SO0 HUHE -

BB A © 2001-2023 Python #{PFREG: 25 . PREF BT RUA -

Copyright © 2000 BeOpen.com {4 F—4JHEF] .

Copyright © 1995-2000 Corporation for National Research Initiatives { i —JHEF] .
Copyright © 1991-1995 Stichting Mathematisch Centrum {4 & —JJ#E#8].
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EFE
..., 119
# (hash)
comment, 9
* (asterisk)
in function calls, 32
* %
in function calls, 32
2to3, 119
: (colon)
function annotations, 34
->
function annotations, 34
>>>, 119
_all_ ,56
_ future_ ,124
_ slots_ ,130
it
file, 63
method, 79
1T
PATH, 52, 117
PYTHONPATH, 52, 53
PYTHONSTARTUP, 118
for, 20

A

abstract base class (#H%FEEHEN) , 119
annotations
function, 34

annotation (;F%) , 119

argument (5#) , 119

asynchronous context manager (JE[ ¥ §3E
TEE) 120

asynchronous generator iterator (3 [ ¥
B4 #E®E) 120

asynchronous generator (4?@*}&%&) , 120

asynchronous iterable (R FTERYE) ,
120

asynchronous iterator (FE[FFEIRE) , 120

attribute (B#) ,120

awaitable (T &#£44) ,120

B

BDFL, 120
binary file (Zi##4 %) , 120
borrowed reference (%K) ,121
builtins
A, 54
bytecode (fLL##E) , 121
bytes-like object (i}f'flﬁ:?ﬂ$%ﬁ’) , 121

C

callable (FsfEey4r) , 121
callback (E®) ,121
C-contiguous, 122
class variable (%{E%%‘() , 121
class (HE[E]) ,121
coding

style, 34
coercion (%ﬂ%@) , 121
complex number (%{) , 121
context manager ([FEEHE) , 121
context variable (1F3E#& %) ,121
contiguous (EAH) , 122
coroutine function (Tﬁ%ﬁ@iﬁ) , 122
coroutine (Tﬁz;fi) , 122
CPython, 122

D

decorator (%”%ﬁﬁi%%) , 122

descriptor (#®#E) 122

dictionary comprehension (F#iz&EH) ,
122

dictionary view (FHAigpfi) ,122

dictionary (5F4#) ,122
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docstrings, 25, 33 interpreted (HEH) , 125
docstring (B F &) , 122 interpreter shutdown (EEEMH) , 125
documentation strings, 25,33 iterable (H[ERYH) ,125
duck-typing (¥ FA[F) ,123 iterator ([ER %) ,126
E J
EAFP, 123 json
expression (EER) ,123 A, 65
extension module (T HAEAL) , 123 K
F key function (£ =) ,126
f-string (£ F#) ,123 keyword argument (B#2%5|#) ,126
i, 63
file object (#E##) ,123 lambda, 126
file-like object (¥EHEEMHH) ,123 LBYL, 126 . o
filesystem encoding and error handler l.lSt comprehension (& FIRFEEN) , 126
(B EZHBREEREER) 123 List (#71) ,126
finder (&%) ,123 loader (#A#) ,127
floor division ([ FEUERE) , 123 locale encoding ([EH#4#) , 126
for
A %, 20 M
Fortran contiguous, 122 magic
function method, 127
annotations, 34 magic method (EAMHF7 %) , 127
function annotation (& R[EE) , 124 mangling
function (®=) ,123 name, 84
mapping (¥ mk) ,127
G meta path finder (TEEEHKE) 127
garbage collection (IFEUK) , 124 metaclass (FTHE) , 127
generator, 124 method .
generator expression, 124 magic, 127
generator expression ([El4&HEER) , 124 ;;{Z:C;Sl’ 130
generator iterator ([E4BEIRE) | 124 ’ . .
generator ([F4%) ,124 method resolution order (FEMAMIEF), 127
generic function (B&EFR) , 124 method (7 3%) ,127
generic type (ZEAF) 124 modutle
GIL, 124 search path, 52

. s g p MAAE) 127
lobal int £ lock (4B E2 ) 124 module spec (# ,
global interpreter lock (43 EER4H) nodule (A1) 127

H MRO, 127
" 1 % , 127

hash-based pyc (#[EZ#H pyc) , 125 mutable (T 247 1)
hashable (F#[E4) , 125 N
help

[P & =, 89 neme

mangling, 84

| named tuple (Mf& G#L) , 127
bLE. 195 namespace package (fr&XHEH) ,128

’ 2 127
O ) s ravesrace 743 11
iﬂﬁii&f?@fﬁﬁ@ , 125 new-style class (¥FH=#E) ,128
importing (FEN) ,125 O
interactive (E#H) , 125 object () ,128
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open

[Elz & =, 63
P

package (&) ,128
parameter (%#() , 128
PATH, 52,117
path

module search, 52
path based finder (ERBLWZHE) , 129
path entry finder (BEIEEH ZFipsk) , 129
path entry hook (H{EHEH[E) , 129
path entry (BEIEEH) , 129
path-like object (MEEBE4#) ,129
PEP, 129
portion (#4) ,129
positional argument (fL% 3| %) ,129
provisional API (¥ 4T API) ,129
provisional package (¥TATEH) ,129
Python 3000, 129
Python Enhancement Proposals

PEP 1,129

PEP 8,34

PEP 238,123

PEP 278,131

PEP 302,123,127

PEP 343,121

PEP 362,120, 128

PEP 411,129
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PEP 492,120,122

PEP 498,123
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PEP 3116, 131
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PYTHONSTARTUP, 118

Q

qualified name (fRZE &%) ,130

R

reference count (% EFE) ,130

regular package (EHREM) , 130
RFC
RFC 2822,9%

S

search

path, module, 52
sequence (%) ,130
set comprehension (EA&4%A6EE) 130
single dispatch (E—3E) , 130
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special

method, 130
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strings, documentation, 25,33
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style

coding, 34
SysS
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type hint (AE#F) 131
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u

universal newlines (@ AEUTHETT) ,131

V

variable annotation (##([Ef) ,132
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help, 89

open, 63
virtual environment (#ﬁ%%) , 132
virtual machine (fﬁ%ﬁ%%&) , 132
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builtins, 54
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sys, 53

Z

Zen of Python (Python z[F]) ,132
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