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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/python3.11 &N 1% /usr/local/bin A Unix shell
I8 RERAS, A LU T 4528k 7T PAIEIE) Python:

[python3.il J

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 4, #iR] A python3.11 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

Hiear IR P RN BEA MR L, 7E303% GNU Readline pzUBAY RS AL S BB, BLBR. #5855
HEEIRE . IR SRR 28 Ay VA 7ES—( Python $U/RFFIREIA Control-P, WIS
BIEER, s g RHIEZ 5 X s i fo i 8 eFE EN A B Pk g . s HEISEREVE 5%
B, B op, AREEG IR F mEIRE; MR X AE{I backspace Z AT T,

e M RS O A2 AR 2 Unix shell: QSR E R LSS 28— wy $8, € G LB UEIRERITHE 2
PR I 4 v 4 ()55 | Sl T sedin AR RS, B i (A S R (D (E A R (e

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

$ python3.11

Python 3.11 (default, April 4 2021, 09:25:04)

[GCC 10.2.0] on linux

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

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

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

Be careful not to fall off!

WA B EBRAMEA, 729X

2.2 HERHEECHIEER

2.2.1 R TIREE (encoding)

THL Python JFURTSAH S A9 7oA WG] UTE-8. YEig (WA, T 2 WGl 5 1Y 307 1] DA Rpg O e 7
HBEZ . E (dentifier) MEF T — BESRAEARME R S LA ASCIL FC/EERRIES , St AT A
portable R AGTERLT ARG SR IEFEMBURITA TI0, BmES R AR RE UTFS, [HH
i B REBUNE R T A T oum AL

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

[# —*— coding: encoding —*-— ]

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

«}
i
i
\‘
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CHAPTER 3

—{E3FIEXHY Python 4

TE R, s A B i [ [EE i 65278 790 (prompt, »> Al ) WISREEMAEH], (RUATERIR
FICHBIRHE, AR FICE T A ES; IRLEIRSRF T BRI SCFA T2 B dn i . VR EE
#Old, BT A RIRFIORE, REZATIRLEEEENT SR ST A A .

EAFETWFFZEO T, MEmMEEs0mA, 785 EM. Python HiyE)# (comments) Hi hash
FIC # B EHBRATR R BT AR Tl g, SR B, B HBIET R SOR
(string literal) 2 H7. hash FICHE T Ef A Z PR E)— hash 75T, FHIEIEAR R R IEII AR =X im0 AS € 9
Python il FEARE HHIRF A ZHEA

— 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)

R R — AT BT AR . AR A A — RIS, RS M ATRE. FAEAREW: B8R+ -,
7 AR PATIAZ IR BFES (O) AT RS T 41, flin:

>>> 2 + 2

4

>>> 50 - 5*6

20

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

BHT—3D
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EHE—5)
5.0
>>> 8 / 5 # division always returns a floating point number
1.6

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

BRIE (/) sk [l —{F float, WIRZAS floor division [EIEZFBEMAIAE R, VXA LAG /7 515 FHERET
PAGE] %

>>> 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, FHE[EIK (powers) A DASH ] ** @5

>>> 5 ** 2 # 5 squared

25

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

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

>>> width = 20

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

R SRR [ 576 (defined) | (HVSEMCRUEIRGD) , S80IV Ot B — (R

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

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

Y A eI SR, TS T (operator) i FIR-AIEFIT (operand) IRy € 1B B SE S T EIERE B
%I

>>> 4 * 3,75 - 1
14.0

FEH B AR, B R SO PR IR B i . @R E 4L Python H1EsE ERHE
WEE, WIS NAS L

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

BT —1)

VHE * A - WIESER)F, -3 2 GRRE - (3x+2) B -9, WURELE S R R IE T DAAS R 9, RTTAGE A
(=3)**2,

10 Chapter 3. —{E3EIER A Python &4}y
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HEHEE—5)
>>> price + _
113.0625
>>> round(_, 2)
113.06

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

47 int Fll float, Python i 3748 7 HAhEFEAIEE, 15 Decimal fil Fraction. Python JREZE % $&(F)
# (complex numbers), [EIftifH] 5 Fl T BB A E A0 (B 34579).

3.12 XK

B T80 Python iB W DABRAESCAS (H1 str BABFIR, Ry “FREH”) o« EXEFHFH7, Bif rabbit”,
HFRParis”, fij¥7Got your back.” %4 “yvay! :)”. BEATAIAMBHERETS (.. BONES
("M RbRR, SERGEAARTE .

>>> 'spam eggs' # single quotes

'spam eggs'

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

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

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

ThRGISA L, BATHER AT “F 7, BIERTE— \o 33, JATHAT DA AR 28155

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

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

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

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

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

7E Python shell 1, =45 Ef i SCHI ) FAFEREEOR T REA ] . print () MBS ERR TGS, FHTH
ZEILE SUREIR AT, 7S B B

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

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

'First line.\nSecond line.'

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

First line.

Second line.

QERARAA BT ICHT B\ RO MURRIR T ICRE . RTLASBE I raw string, e — AL 51 98T _E « :

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

BT —1)

P AGIARE T, FRRAFERAT \n ZEFL (L) R (L) SR AR AR . RS SRR M2, AEREE A RS ER, A
ZRE] " (HbZEBEE N '), JLZ IR .

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

IR FAFER AT — DR IR B . — DR FAFER AR BELATT LD \ FAFER; S5 I FAQ 0 H TIREZS
B LG iy Ipik .

FHISCR T AT Hop— R = EE S [ 9E: vl WIRETEREE)
IMAFERE T, EAE AT ATEEATRIIA \ SREGHEMEATE . 7L R A H7
print ("""\
Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

HH")

FEAEATE S CERSE—WEASEEE BB ETd):

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

FERT AR + 5575845 (concatenate), [EIF * B T HHYEIA

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

'unununium’

W AIE DA_EARBRRY 7 H3 SCAS (string literal, RIREG 1SR ERYTH) &k B Bl ko

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

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

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

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

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

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

AAAAAAN

SyntaxError: invalid syntax

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

AAAAA

SyntaxError: invalid syntax

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

FHA A [R5] indexed | (FAZ, R subscripted), 25— IohY RS IMEE 0. Ef# . Fonr oo RE; —
T ICH R K/NE 1 7

>>> word = 'Python'

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

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

n'

KA AR AR, BRSO B AR

>>> word[-1] # last character

'nl

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

>>> word[-6]

|P|

TERBIHE -0 2 [FR 0, AMMRTIMEH -1 Bk,
B TR, FERIRSR [U)) slicing . 25| JIACE R BB 5 I0, TYIH HIA] DAGRIRSE 2] 7743 (substring):

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

YR 5] (slice indices) A7 R I TERLE, A MEHEERS MERFFELE 0, MW MR 5| R R0
AP AE slice H:

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

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

lon'

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

HEIEMAGEPAE, MERAGENSE S . SR T s(:1] + s[i:] KEFR s

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

35 [ il B TR slice 2 AN AR . A5 slice 1 ZR5 MEFR EF oM M, Hrp o — 5o A0 %
B 0wt A n ROy TR R R CR A B A RS ME 0, B0

ff==—dt=——dt=——d=——=——=—=+

| Pl yl t |l h | ol n|
Fo——f———f———f———+———+———+
o 1 2 3 4 5 6
-6 -5 -4 -3 -2 -1

BT AE TR R MER 0.6 A S5 ATHIEDR TR MR E . o i 2 j /Y slice & THUR i
M j B BT 70

3.1. {E Python E{EstH#ER 13
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AR R MEMNT  , — 1 slice FREFMHRL MEZ 22, WRRTHEFEAETH B FE. filin, word [1:3]
MR 2.

B Bl P {8 A F) 2R 5 AR -

>>> 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

SR, R 1) R 5 | {ELAE slice Hh @228 (1 e 2L -

>>> word[4:42]
'Ol’l'

>>> word[42:]
T

Python 5 I ik 5 - B A R immutable. HIL, B a3 i8R G AL BIE & AR #R

>>> 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

WEARARTTE A — BRI H , ARb ZE ST — (T -

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

>>> word[:2] + 'py'
'"Pypy’

[El e Len (O M EFH R R

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

ws%:

textseq

FH 2 sequence BENNFEHIZ —, [ESCEZHER A RHAE.

string-methods

FEp IR AR 2 ML A EIN 3 221 method (7).
f-strings

A S AR ) R SOAR
formatstrings

BN BIA str. format () FEMERAL (string formatting) )& L.

old-string-formatting

TE-ERlE) & S TR ZERTORY, BB 1 T P AU E, B2 AN B e A &5 N 4
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3.1.3 List (&%)

Python MEfi BRI 2 BRI U], ARAL O AR e . P bR ALy ZUENE] s, WT DAY IR— 251 DA
LR RIEE (F2oeR, Hitem), WEFEHIEEZ . List fARAAFRERICE, (HEEELTR
feg syl plioptiink

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

tEFEE (DA R HABEE ) sequence FUE) , list B ARG ) A (slice)

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

1

>>> squares[—1]

25

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

List ¥} 32 4424 (concatenation) ZE4E

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

RIFAFER Rimmutable, list J2mutable BUE), B list (HEA 2 0T BERY)

>>> 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]

PREAT ATESE L (1] 1ist . append () 7 ik, TEAIFRARBIRMBTAH (FRATHTEEE N EL M KR IE) |

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

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

Python w4 i) BAIRAEL A5 AN XA IRt o 4RI RIS — AR, AR RS A a9 20 . 1l
AR R AT AT B SRR S 5 e I AR R 3.

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

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

>>> rgba.append("Alph")

>>> rgb

["Red", "Greel’l", "Blue", "Alph"]

JIA D) B AR I BT Y list . B S BORIITER . ERGHZE LA R E MR 1A list i) BEEIE:

>>> correct_rgba = rgbal:]

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

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

(HEFT—H)

3.1. {E Python E{EstH#ER 15
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>>> rgba
[llRedll’ "Green", llBluell’ llAlphll]

(M L—H)

WRTPAH slice BU{E, & AEMCEE List 19K/, BEAZ2E 2 — M list:

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

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

>>> # replace some values

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

>>> Jletters

['a', 'B', 'C', 'D', 'E', "', 'g'l]

>>> # now remove them

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

>>> letters

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

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

>>> letters

[]

[Elfty et Len () JRATRASE FIFE list

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

WA PARE L JE list (77 list 487 HiAth list) , il :

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

>>> x = [a, n]

>>> x

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

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

3.2 MREXRETHIRIRE

L%, FATLREA Python 58 HE M S ZWAESF. Blan, FRATATDAG R TIXAES Hy LRI 52809 Bk

TR T FEA:

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

BT 1)
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@0 U1 W N

(M L—H)

BBITFIA TR

AT B T ZEMR: S a B D [WIRERRE] TORTOE 0 B 1. FERAR AT R AR T —
W, N T AR AT TGEST (expression) @ YEHiatSA (evaluate), JR{EF#/E. AHMET AL EZHK
JPREEHR

o while PR ZERGAER (WM a < 10), & —HEHEHIT. 75 Python H1 I CHEFH, 1

AR AR MEEE (true); BER (false). fRAFATDARZFH . list, FLREZLAFHAE; (EfEER
FER P NEIEL, 257 A BRER . A Bl F 0 1 M f LAY s . A0 LU 31 (comparison
operators) i il #l[] C i & —#RIIFFHE: < (CR). > CRIR). == (G5%). <= CNREER) . >= (Kt
SEIY) AR 1= OREEIR).

o [ e 4 dE: AilE(E Python i 2R BRIA . ZEHB IR oTd, AR e EREER

T—AT—PIIRGEA tab s (M) 25 I ARMERR A HE . B005 b, ARG SEAE SO AmaEas Pl e LU E Ak
WA ZBARERTEA B B AR, W EEABAX A BB A, A SRR
—A7 AT ARG (IR Sk R B i A B e oA i etz —47) » TERAE— AR
V& T Ay X S e R AR — 2L

e print () BNEV BRI IH (1) B9 ARERICRMETRM S N R ER (R 5EH

), AT AR SR S | B RO E A T A EL A TR 5%, [EEARFIEH M e i
A= H, NI DARIR A S s el Bl

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

B 75 | 9 end WY VAR ARG GBSO EATAF A B b, B8 DA ) 9 5 A 5 i o

>>> a, b=20, 1

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

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

3.2,

MREXRETRRS 17
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CHAPTER 4

‘7Q4)\:]’ﬁ¥;UIL1%E* ﬁﬁu

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

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

BRI, WAEE SR A H LM elif Bk, H else FIAEIANRZNER. BT elif 2 [elseif] Y
Mgy, NAGEREZRMEHE. — MM if .. e1if .. elif .. JPAA AN AR & i) switch 5
case Wfﬁito

FISR AR B[] — (R (B 2 (0 o A T b e, el i A e 9 e @ v, AR T BE @88 match BiR Ut AR
HH. B2, wE2Bmach 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', 'E K Ei': 'active'}

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

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

4.3 range () FR

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

>>> for i 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*)fﬁ]lﬁﬁéﬁf—%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]

BT 1)
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(M L—H)

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

WEUC— RN RS HE, AT AEHECE A range () fl len () 407

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

print (i, afli])

Mary

had

a

little
lamb

B w NN e o

SR, ELZBUNIEE, (/] enumerate () A EEH, sEREIEHT,
AR E R R range Al BRI H -

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

TEMRZHET, f1 range () FHERYIFRBUFERZ M list (8B51]) —HE, HEE LEEAR. Bl

EVAEE REEI I By 2RI P9 BT A T H B F, (L EA S IR E W AR list, PRI 2SR

MR Eirerable (FTECHIIE), EEPREFEEI A S 400 T DL— EMEUR H B3 a4, &

MEL T fE for BUAZ U BLAIZERE, 53— iterable [ pR =i /& sum ()

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

FEE A AT DA £ 5 £ [ul 4 iterable FI{Ui 1] iterable [F15 [#ui . 727 #H e AR h, T & sl 2 Bk

list () MYANEHI.

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

break AR Bk L HILH)—/Z for Bl while JH¥f.

for 8 while A AIHE else 4],

1t for MG, else THATEIEM NG W IR G —IRERZ 54T
TE while JEERH, BERAEIEF RN IRIEE AT .

TCEHWFFMIERE, QSRR break T45H, A4 else THIHE AT,
NS R R for MM E M

>>> 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

(BAT—H)

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

print(n, 'is a prime number')

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

O 00 J o Ul i WDN -

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

& else TAIHIREIRBIEE, HHERIER. 1 BARMEH, BRATEE cry AR HE else T4 EHIL:
try BRI else FAIEEA B A B 5 (exception) BT, WEIRE K else TAFEEIG A break #E s
HAT. WA coy BIAKXTBIIMNONEGE, Rs2e s,

continue A, AVRER CREH, TSI LB R MER:

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

°

if num % ==

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

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

4.5 pass BRI

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

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

TE A R L M LAY class (FHED) -

>>> class MyEmptyClass:
pass

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

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

22 Chapter 4. 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, y):
print (£"Y={y}")
case (x, 0):
print (£"X={x}")
case (x, Vy):
print (f"X={x}, Y={y}")
case _
raise ValueError ("Not a point")

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

WRARE R class SR &5 ML ARG & RE, AR AT DA A 5% class [ 24 RGN b — MR 51 #0026, 80010 i X
(constructor), {H &2 REENI &8 1 [EH 5] 4 g -

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

def where_is (point) :
match point:

T —T30

4.6. match iR 23
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HEHEE—5)

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

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

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

print (£"X={x}")
case Point () :

print ("Somewhere else")
case _

print ("Not a point")

YRA] DA B 22 80 (positional parameter) Hi— U BE[EHHE T H B My EZE class ({5401 dataclasses) —E&HH . 4457
WA LB TE class HEERFRBIE __match_args_, A BIEMAEE M E. R TEHEREER
Cx™, 7y, IR ROBER R S (HA e E b v Egs 2158 var):

Point
Point
Point
Point

1, var)

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

PRARP A — TR BE vk, R TE R AR S B Y (assignment) 22 BV —FEEMIES, EHatnl
PAT ff W e s el sk (B (B . AL AG (B2 LY var) AEHE match BROAZIR(E. B4 4 fit
(I foo.bar). B (LA x= & y=) ¢ class Z 8% (FHEMEIRAN™C.)” Pidak, 0 LAY Point)
Rk i 42 4 B

T DT B S (nested). BT, AMSRFRAMA — 8l 2L 25 BT ARG i 4 Tist,  FRAMmt T ARE BRI A
__match_args__ ¥ EHEITILHL :

class Point:

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

match points:
case []:
print ("No points")
case [Point (0, 0)]:
print ("The origin")
case [Point (x, y)]:
print (f"Single point {x}, {y}")
case [Point (0, yl1), Point (0, y2)]:
print (f"Two on the Y axis at {yl}, {y2}")
case _
print ("Something else")

BT AERE A —M# 1€ 74, RS (B (guard) . QREPEEE, W) match ARGIE U —1H
case [y, WEVERE, (AAYEICE 8 A AERTwER REAL 2 B

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

IH TR o ) At A 8] T SRR (-
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o BLYRARIREMEERLL, wple (JCAL) A list B HA 58 MW RRSE, 1 HEFE BT ACEAE BT
. —HEZRFIS, 2T AGEILEER A (terator) S{FH .

o J¥ ¥ B (sequence pattern) 1] 3¢ 3% #% 70 PF fi# (extended unpacking): [x, vy, *rest] H (x, vy,
*rest) M/EABLIAIFMBIRME. » BEAAMET AR _, A (x, vy, *_) GULH-—H x>
WIEW 5, B a g AR m T DA HAR TH

o WML, (mapping pattern): {"bandwidth": b, "latency": 1} REft—{# dictionary (ZFiiL) Fi[E]
B "bandwidth" }¢ "latency" M{H. BLFFIBANE, BN (key) 920 . —FHG 2 **rest
HOARAE T2, RN IR . (2 *_ QR Z a0k, A eEAYE.)

o [HH BT as W] AEIEC T4 (subpattern) :

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

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

o KB4 B TR 2 A S5 (equality) ZRLLEE, (HI2 BLFIH14: (singleton) True., False il None j&#f
HEEI{E (identity) 2R ELHK .

o AEAAT DA PR 44 3 3 (named constant), 35 SERNATR B MR AR, DA E MR DT

-

from enum import Enum
class Color (Enum) :

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

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

BRI S E A ) AR R AR, AT DAETRET PEP 636, T2 DABCEHIAR X A 1 11 1 o

4.7 FFEEFH (function)

FAM T DA — (0 o A A 2 U B — 1

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

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

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

BT def NMAR—MRAN T & BZRUHEEZ RN A WAERERZ P —H 28, 3 T3,
JIA AR Bl R ER% R i 28

4.7. ®EHAR (function) 25
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— 8 B 22— B B 2T DA — Ml HR AR s 5% SO % el s (B Se k78, BRI doestring . (B
A docstring B A Hisg 22 RIEIPA S5 % (Documentation Strings) Bk % . ) /446 T ELA] DA docstring 3 [ & [F]
A (B sl nT 8 B SO B 3R AT 0 O s TR AR A R BV S o ZERARRSH A docstring A2 i 47
I, RS E .

BR BT IR B @S — (B 4F 5% 2% (symbol table) 2fift 7% b 2B 1L 4sk 5 B (local variable) . SERSHEMLE, FiT
A A R 2B 5 OB (BT S JE R (AP — (R BT R . ORI, BT — WS Oy, & et [ B r e R B
I, HRESME ek R AT e, FORE 455535 (global symbol table), fief& 1 A7 [E1 21944 % .
B, FERRSH, A MO S R S AR AT AR |, (AR BRI E (BRIF il U AE global
B P POESR, SONE R nonlocal BUAKXPHIER) .

FE— R R PP, XA S (5180 F8¥omA = BIRAF5ER. ik, 518EARTs
AEWEEF ) (call by value) (EENELR I EGE & — Y IFF 588 (reference), TR ERZPIFIIE) . —1H
B P [E) iy e X G T L & | T, E R I ) X e s — IR 7 Bl A 58 %

BRUE SR, SRR AR AT AFIER . RN A A, Eaes B
7€ B (user-defined function). %{H W] AR & S EIR S8 804, (a5 A T DABER AR BRSO T B2 o8
R E R4 07

>>> fib

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

>>> £(100)

0112 358 13 21 34 55 89

IR AR B ERRE S, IRATREARIA R £1b 2K, M2 MFET (procedure), FIEIEEIES b, #EF
b BPRE— R > —ff return BRAS, BN —AEE R EEE. SR ERE None (R —HER
FRE) o TEE SRS HB AN None B, W AEHHUR. MR A print () 2REFE:

>>> fib (0)
>>> print (£ib(0))
None

TSR By o 2 R S List AR IR, BEHRAS:

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

a, b =20, 1

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

return result

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

TE BT — RN T — LBy Python Rpk: -

« return PR fr il 6 B (. BB return RSN (A AR MRS | R [
None. — (BB HTH 44 o @ ol ff None .

1) result.append (a) T THIFN S result §) Fik. FEER MWET AR E, HAK

j obj.methodname, HHt obj BIEANHR (AIPAE—A4FiEX), methodname &M FIZKTE

XA ANEIEAE TR AERZEER) 5 i a] DA AR [ R 4% BRIt AR 272 42 15

UEEIE L, 3o o] (call by object reference) I T REREN ). PRI, RO RISV, IEI| 66 5 RG] 2 0y
PR AT AT s (BBl dd A list ERBT0E H ) «
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o (B £ ATRAE LH T RERIRIT L, S WClass (J8E)) o) FEROIH BRI append ()
e HPIEXGE Y BRI RM KRNI —CR . FEARBIPEERT result = result +
al, HACRHE M.

8 FEATRHEXTH

5 5% bR 2 IRF 1 ) 5| B (argument) BRI T8 RY . AR = n] AR & BE I 9 IE .

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

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

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

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

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

=5

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

i=26
£()
A EH S S

FRE: FRE I ORME—R . WTREE T {F, B list, dictionary (F°Ht) sFFZSHEIEHIRE,
ARFEIR&R . B, MFZJCEM@EH?HLIM@??:?%T%JEE@%I%I

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

print (£(1))
(BHET—5)
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HEHEE—5)
print (£(2))
print (£(3))

AF G

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

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

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

4.8.2 FHRFSIH
BRI DAGE I Bl 42 5 31 6, DA kwarg=value BJEIFM. SEIRE, PATRA:

def parrot (voltage, state='a stiff', action='voom',6 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 —(E BT # (voltage) FI =M MT | # (state, action, Fl type). T H FHE—F=
Wy -

parrot (1000)

parrot (voltage=1000)

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

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

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

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

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

S
R W NN R R

(H DA b 5 AR e

parrot ()

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

required argument missing

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

unknown keyword argument

H R HH W

pR UL I, B 98 75| B (keyword argument) W4 ZH7E (0 .5 | B (positional argument) #Z 1. FrA 40 1) B # 5
5| BB R VC e — I 7] R a4 2195 13 (actor A2 parrot MaUART 10, 1B T3 5 iE )7 [E)
AEE, BB ARG, (parrot (voltage=1000) HAR). —HTIHA T ZRBIRE, T irmk
{1 A L IR 4 1 5 ) 81

>>> def function(a):
pass

>>> function (0, a=0)
Traceback (most recent call last):

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

FE 2 E) **name EXIE, B dictionary (52, # i typesmapping) , #%FHAd & g o]
HETE RS OAINY B 75 3. **name A[PABE *name 28 (F—/NiN#H) AAMH, *name BEIL—
flmuple, 3% tuple 75— BB BN ES | (*name MEEBFE **name i ). FIUW, HFRMEFKEHK
R :

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

BT AR AR e -

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

o A R AT

—— Do you have any Limburger ?

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

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

client : John Cleese

sketch : Cheese Shop Sketch

TR, DRSS | O I e o R b PR MR e R — B

4.8.3 B8

TETSEGE, 5 BRE LA Bl W sty DA BH 98 5 (% 2 Python pRisX. [E) 7 ARSAY Il vk Be2chiE, RS | oy
EIT AR AN, ik, PASEATERERAER, W MESIHE %08, B BT, EEkH
T HIE

R FUE ST REANDA T HEK:

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

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

/R xR EERREN . BTN, R RIS [ R A R A S OSBRI
TR B . B 2 St TIPS 44 2 88 (named parameters).
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{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

PN E% e sUOR T REN Y True, WEBET 'nane' ki@ METEE M2 8. Fl:

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

(/) /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': 21})
True

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

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

(EJHA -

o WSRORAGRAE I E R S WA, RRERACE . WA ISR R, AR G
BRI RSB, B[] e e (0 B 2 A R B e e, SE R AR

o W2UAWAEFE, HVRER LA ] e U R S BRSO RN B 5 RS | M L s 1)
DR, (R B

o HA AR (APD, (ESERRGIE, PART 1A S M RS SURE i A APT i BT T

4.8.4 {EE=5|81%3 (Arbitrary Argument Lists)

AR, A ABAE B, e RUE s g P I IEE, 0] AGE AL S p0 5 | 3. 5 L5 [ a5 — (A
tuple "t (Gf & Tuples o /-5 (Sequences)) . {EAT WIS B2 1T, 7 REA 25 H B 2 38 5 |

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

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

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

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

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

4.8.5 FfES|B1FIFR (Unpacking Argument Lists)

WG M R AFAE— M List 51 tuple (F], {RE) 73 2 — 08 FF 2@ ENCE S S ek npny i 3R e Mg, 1
EskRlFAE s . fitn, [ElE) range () BREESRA B start F1 stop 5 8. Q05958 265 [ #UR 24> By, HIJEL
FERP R aCRE, o+ SESTHET | B List 51 tuple HrRfiE AR

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

[3, 4, 5]

>>> args = [3, 6]

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

[k, dictionary (5°3t) WTDAM ** 8551 [L0E B 8 55 | o

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

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

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

4.8.6 Lambda ;55

lambda B8 7 RS/ A . lambda a, b: a+b paGR [ HIHS AT . Lambda pgzXnl 1]
FAEAT R R AP PFR Ty FEfk b, EMEE et —EHA, sk b, et — U
FEMIFHIAHBE (syntactic sugar). SLEGIRpRAESE—HE, lambda e 0] AT AL & B W 1E I 5 | 1 52

>>> def make_ incrementor (n) :
return lambda x: x + n

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

42

>>> f (1)

43

T 51 Tambda ST SR T —{E R 55 A TR R /R R A

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

>>> pairs

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

4.8.7 [FBA3C {455 (Documentation Strings)

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

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

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

Python 7 (parser) /N 26k Python AT A (A, PRI, MEIREIN] SOOI TR MEYE 0 ZERF 25 BR A
EFRAERLE A MG FEFE SR — AT S — MR AT EDE TR AT S R R AR CRREFSE
— AR HE, PRI o S 3 ) R | SR AR, AR e p SO EARN IS, SR/1%, TR AT
PRSI T4 AT ongsihir. NELB kgt R TR, HAEMLBT, &
SEATHY A PRRT S RSB B o B tab SR (EHRED\AZAR), R 7T R R

R 2 AT EI R A — A A 151 -

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

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

pass

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

No, really, it doesn't do anything.

4.8.8 FHX([F)38 (Function Annotations)

@ﬁ*%%;%f%ﬁ%ﬁ‘ﬁﬂ (metadata) &, A @ R FT AR EE (F 2 &R PEP 3107
F1 PEP 484),

72 DAL ST E PR B0 __annotations_ Ja M A X ek Bt HA R > B N . TR SRR E
SRR S 2R E S, TR DS BCRECA R ERE R 2 . IR mERRER E O7 20 AL &
T >, JRIHER AN FRAN, XFNEEN T IESIIRMER def ifFMEHRAE S . AR BIA — b0
MISEL — TR K 7 S RA SR [l A A B A

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

>>> f('spam')

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

'spam and eggs'

4.9 [Z=dh: =B A (Coding Style)

BUTEARRI SR 4= . SEEAY Python F25X, J2IFRGI#— T 4R A X T o K UEHFHREAAIA A B 1L
EE (SUERHEE, s Xte), A Lk AR E BT . AR N R AR A K i
e (AR, T 48 R A R U A AR O T B

#7% Python, KL B HEHRENE PEP 8 (IRE; EMATH M HE AR TR L OEH . 48 Python
PR AR AL R R EER R L

o S 4 ks AR, A tab .

4 iR /NG HE (A RFERIIREIREE) FORAE (85 [ER1) Z AP T7 5. Tab g6 iR AL,
I E .

o [Ef7, A7 79 5T,
(EVF T RE AR08 P/ N 23 0 60 P 25 7 (BB, o W] AR BN 2 L [EHEBR S 2 (AR AR 22
« BRI class (JEE)) , Je ek A EMR IR A FEAAG .
o QRTTRA, FEEIMR A 1T
o (i HERAT R
o EE IR ESETINEA, (AREEBBEREEM: a = £(1, 2) + g(3, 4).

o Class FlpR A 24 b B2 HlE 01, s class | UpperCamelCase (BElEXI/NE), s phat
B method § lowercase_with_underscores (/NEMJEE]) . ki self {EE] method 5—{#5]
B4k (B class Fil method, #ER.47 A, 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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CHAPTER B

ARG

T E N IR A AR SR AR i P AR b, () ELn A SRR [E B i E 4«

51 E—LTHE List (R31)

List (Ep51)) B ERZE, BAEZRIERNIE. TGS T HTA R list %744 method:
list.append (x)

AR B E I E list (R sm. SRR allen(a) 1] = [x].
list .extend (iterable)
4 iterable (AJ[EIFCH1E) 423 list p . %RA allen(a):] = iterable,

list.insert (i, x)

A —EE HEAZE List PAERME . W5 HEFR AR CENWRSIME, Fibha.insert (0, x)
Erif ATE list 5/, T a.insert (len(a), x) AFHER a.append (x) .

list.remove (x)
[EJ list H s —E(E S x MTCE . 5 list I T R A % valueError.
list .pop([i])

BRI P e E ERH , FRRENZAH . BERARIEERTS, W a.pop O FRERIFIREFIFEH
Wi Ja— M4 H . WERSIFR N R G I SAES RRG FERH 2 AN &5 % IndexError

list.clear()
B list Hr A IHH - 4R del al:].
list.index (x[, start[, end] ])
[ B Tist T (EME S5 x IOTE H 2 R 5 ME (BB RS ]). £ list i IHH , B valueError

%H: —“D

51 ¥ start F1 end )52 FEHRAE slice FmykipMlla], 12 A BIVEROE MR 5 [ BIRETE list FRPER) T 751
HEFERIE, EAREMER R st (Y BRTEBRIASE, AR starr BRIASE .
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list.count (x)
[l 4 x 7E list BT H B U0
list.sort (* key=None, reverse=False)
4 list sPIHEHE . (PR 5 [ BORIEF TR EULIHEY , #52% sorted () #RAMIARTE)
list.reverse ()
1% Tist w4 JE H HiAR T B 2R o
list.copy ()
] {2 {iF BE(EIE] (shallow copy) ff list. & al:].
PATN 2 — (8 F 2772 list Y007 ) i1

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

2

>>> fruits.count ('tangerine')

0

>>> fruits.index ('banana')

3

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

6

>>> fruits.reverse ()

>>> fruits

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

>>> fruits.append('grape')

>>> fruits

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

>>> fruits

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

'pear’

ROl eyt s]— L ik, B2 insert. remove B & sort, [FIEAGEIH IMEAM, e b, Al ETE
% None'. g2l it Python H T R kLGS REM R R .

FHAMEA e G EE B RN A BORHER T DA HE B b, 1, [None, 'hello', 10] iAW HES,
[H [F)3& SO RE B2 BB LB, 1117 None ASAEBLHAMRE e . A Lo B FIAR A IEAG 9l S8 0% 2 B R/ NMIE
BN, 3+43 < 5+73 s (MR g .

5.1.1 4% List {g[I') Stack (¥[T]) {#FH

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

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

[3, 4, 5, 6, 7]

>>> stack.pop ()

7

>>> stack

(BHET—E)
U HoAb 7 T DA L] (88 AR (0, B AL ALHT method FEE, B4 d->insert ("a") —>remove ("b") —>sort () ;.
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HEHEE—5)
[3, 4, 5, 6]
>>> stack.pop ()

>>> stack.pop ()

>>> stack
[3, 4]

5.1.2 ¥ List {E[F] Queue ([E)%]) {#HH

FoAT AT UK list 57 queve (E)51)) (EHH, ENERIein AJCEBICHERIT (SEHEdeH, “first-in, first-out”) Y%
BI&ERE. ST, list ZE B REM 52 Rk 2. il append F pop AHIAFBUH ik C K s, il
fl insert Ml pop AAHAMBHE BT RIS (R EIH A CEAR T ZIE)—4% ) .

R EEAE queve, F§fiH] collections.deque, HAE AL RE BRI MY e BF Wi s I AFIHC o 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 (HBIiFEEEH)

List comprehension (H3 4 &7 G858 ) FRARTT DA T i PR % Jy v R list. 5 T R4 B JT] & BE A — 118 37 51 B iterable
(PTEMRAE) , W — 8 T 3 A 1 38 A 1 A5 SR e e ARORUE B 1) list, i U — M 1) 31, Hofg— 1
TUE B 2 — (R E R

ROIRE), REF Mz ad— [P list):

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

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

WA (SEs) M <, HAEEREREDRGAE. AT RS BREIA: 75 538 T AS 1 AT
i side effects (FIFEF ) :

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

BB A A5 -
{squares = [x**2 for x in range (10) ] ]

B AR A 2 i
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—{ list comprehension FYZH AL, EFF—¥ 7 FE9EE], A —1# expression (GHE ). —fil for Fh). %
T LM for ok if TA]. RGBT list, [EFREREN for A1 if AT, ¥aimiEs
AORMER&E R . BN, 3E1# list comprehension A4 7 Wil List H 4 s AEIY TC K :

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

T E LA R

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

WA for Al if fEiE BRI E T 2 Al [ .
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)]
[, 0), (1, 1), (2, 4), (3, 9), (4, 16), (5, 25)]
>>> # the tuple must be parenthesized, otherwise an error is raised
>>> [x, x**2 for x in range (6)]

File "<stdin>", line 1

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

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

List comprehensions A] 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)]
rry, 5, 91, 12, 6, 101, (3, 7, 111, (4, 8, 12]]

iR FANE E—E AR, [EERHY list comprehension G HARAR A for BUEHORE, FTLAE MG T4 :

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

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

111 & AE — B ) -

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

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

TEEBSE M b, FAME ) [E 22 26 X (built-in functions) 11 A2 [EV 3k A AR I H B iR . FEE BT,
iR 2ip () Bt R AT AR

>>> 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

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

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

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

>>> a

[1, 66.25, 1234.5]

>>> del af:]

>>> a

L]

de 1t m DA ZHEE 5 5 53 -

[>>> del a

Elppz 4%, # a 2R EEREEs (B07ES —WE XA IRENE 2 00) « FAVAER 10 A 25 2 B
del HyHAIE.

5.3 Tuples F1F3%| (Sequences)

oA B list R4 (string) 4772 36 HOREEE , Q257 [BRME (indexing) DA K -1 (Slicing) . b A5 51
PRI RO T (#525% typesseq) . 114 Python ST R i, KA AL 47 L7
SIBRBTLIA . BT AHE T R SRS nuple.

— 1 tuple g 8 (GRS 2 SR R m AL A,

>>> t = 12345, 54321, 'hello!'
>>> t[0]
12345
>>> t
(12345, 54321, 'hello!"')
>>> # Tuples may be nested:
. u=1¢t, (1, 2, 3, 4, 5)
>>> u
((12345, 54321, 'hello!'), (1, 2, 3, 4, 5))
>>> # Tuples are immutable:
. £t[0] = 88888
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: 'tuple' object does not support item assignment
>>> # but they can contain mutable objects:

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

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

WMEFMERNE, o wple U2 DATRIEAZE, ARG tuple A RERIEAERY ELE (interpret); A AT DA
s AR S8 R f 2 i O U AR, MESRSR SRR O T A b iR (At tuple 2 — (AR
R — T4 ) . FEIRIR VU4 wple FPAMEENHH AT, ERA AL & A T8 (B list) 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',)

BiiAzt = 12345, 54321, 'hello!' 2 —1@ tuple packing W5 : 12345, 54321 f 'hello!"' —
EWOIOE wple [, A HEEH AT DA

[>>> X, Yy 2 = € ]

i IR R AT E)F 5 v (sequence unpacking), WI3E FIYEALATALAE S5 5540 30 T 41 . TP oI AR 2R S5 9% 40
I S O L JH BRI TC R B ). R, ZESIREEH 2 tuple packing FIFSIHF#H)
HAMme .

5.4 £ 4 (Sets)

Python 40 7 —METE ser (8a6y) HYERPEZL. —fH set @—ALM)7 HIEGEE o . AR50
LS TR BRHAEBREEDTER. Set W SRIAE . 08, ZHEMEFEHEER

KIFHEE set () RRAHRAT AT ZRRAIEE set. ERL: ZAIE—FZSHY set, JRAM set () MAE {15 &H
RN 25 09 dictionary, —FEFAIFAE T —Hi wl il G -

s (i —— 1 5 L ) 38 -

>>> 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’, "wv, "B, eV, Vel"}

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

>>> a | b letters in a or b or both

#
{vav, 'C', 'r'l ldl, lbl, lml’ IZII 'l'}
#

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

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

Flllist comprehensions #8{bl,, WA set comprehensions (A4 GES):

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

5.5 =8 (Dictionary)

73— A H ) Python N ERHREAIE F % (2L typesmapping). 7 HLAEHAWIE 5 H ol BRIy Kk
FEf” B0 R . AT AR E WS R AT RS IR FPS1 Tl DA S8 TR 1R, ST DU AT
AAAERAL; FRPH AT B nT DME . PR — e RS s . B soc i Ndn] A6 4
R A TCH BRI & TR 2R, WIAREIE NG . SIFANRENE R, A8 n AR5
{H. PIAMRMEEE append () il extend () %07 VEIEATEHE 5112

2% dictionary fie (1) 7 2R T AR SR — SR AA ) (key: value pair) [ set, H 1 §7E [F]—1f dictionary [FlJ8
SEM T B AR SR T A A1 dictionary: { ). F R 2 I Y SE(E 3 O CFE SRR
AIWIR L M SRR 3 . 38 (R Bt 2  i L IRp A X

Dictionary == % ) 45 VEEJ585 ph $8 2 A7 M1 () L P phy % S R U % (. L mT DAGE ] del SRIEIRR SHE(E % .
ARFAM G B SR G A, w% ST R D e B 2 . O AR 1 SR AR 1 3 B ot
¥} dictionary i [f] 1ist (d) @754 &% F Mg S list, HHES) AP ERARRIEF . (R EHE
J¥, HIEH sorted (d) fAEFEITT) . QR —(F# 2 G CAFE R I, al i B in.

1B 2 ] —1{# dictionary i) f B2 &if :

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

>>> tel['guido'] = 4127

>>> tel

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

4098

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

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

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

>>> sorted(tel)

['guido', 'irv', 'Jjack']

>>> 'guido' in tel

True

>>> 'jack' not in tel

False

PR dict () Af EZ7E M — R SR E 3 7 51 R A 2t dictionary :

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

IAb, dict comprehensions HI, ] DA 3F 1 AT 722 ft B )i 2 20 2 Al 7 dlictionary :
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>>> {x: x**2 for x in (2, 4, 6)}
{2: 4, 4: 16, 6: 36}

R R TR, (T B 55 (keyword arguments) A7 IR G EIfR -

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

5.6 [F/E#I5

S F M FIEIRIS, TTAME A items () 75325 v A5 Bt A Rt 7 14

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

gallahad the pure
robin the brave

WP IIEERE R, (LE RS S HEEE T AR ] enumerate () piREIREHS :

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

0 tic

1 tac

2 toe

() R DA_E R SUAEEIRE AT DA H ARG O A zip () B

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

I FPIE R ER, BRI IEm RS, HEHMAN reversed () M

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

P w o J w0 -

ARG FIEHT, (] sorted () RsUES B — B AASHEF @AY list | (HAEr s A Y 751

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

T —T0
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EHE—5)
print (i)
apple
apple
banana
orange

orange
pear

HPFILH set () MEREEICH. BIFFIHH sorted () ML set (), AZHEGEHATFRWIFEE TR
0 (T P A s -

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

AR A A 2 AR 2k S 1y — {1 List, (L, E AR list € S A BE HL22 4

>>> 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 ENT #R{&4¥ (Condition)

fEHAE while F1 1€ BOAXAYGCE AT AL SAEATER 1, A R HEGES T (comparisons) .

HEGER T in fll not in AR EME, EAGTME—MERGHFE (BAHFLE) . EE T is fil is
not FLEMI(EP 115 FLA AR R R . BirA EOBGH SR 1 8 S FE A i) AR AR A S fEDEE SR 1
FOBGHE AR T DA . B, a < b == c HLRAEN a 2&/NR b Ml b Z2EHEHR c.

FHE A ] DAKE A A MGE S T and il or, H—HHBER LR (SR HALGMGER ) WU E not
KA. 8 LA T A AR L LU E S A%, Hd, not WEEE R, or MELERML, Hita
and not B or CZ[EA (A and (not B)) or C. —WEH, FESERT DA ARFRTMAEEWAL.

TS T and Fll or WHAREVE S (short-circuit) JEFT-: i H | WA 722 B ATIEATIERL, 45 R i B )
FiRoEE, g, A CEEMEBER, WA and B and C WEREAEGNTE ¢ HIERA AP
IR PR AEL I AR AR IR, S S8 1 Il (B e A R A 5 9

71— CHGEL 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

BT 1)
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>>> non_null
'Trondheim’

(M L—H)

JERE, Python 8 C¥EFA—kk, (EIER(EETRIRL AN SER T - =. BHMOE% T7E C i

wE R — BRI T == EEE A A EmA =.

5.8 FIIFIRMBERRBZLLE

JFE A IAE W] DA AR A RIS P A L e o T3 TR LBl 390 e X, (lexicographical) T 155 HHg
A& B IRETI IR, AR, [ETEEE ZoMm, MR r—I, DASHE, B3 H A — s e 4
56 USRS A LU WY JEAS B S AR 1 P 81, J i o Lo R EI AT . A R W3 91 B iy
IR H AR S, A7 5 sB MDA AF 1 o AR — 91 o5 — MR 1751, RISk 751 ([E)
W/ A o “7-ER B St X 61 Unicode (5L (code point) A 9 S HEF A EFT0. AR & — LA [l 741

JRM A

[N
N
w
IS
Al A A AN A A

= e e
~ 0~ 0~ o~
)

w
I

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

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

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

Pt — e R RHET -

[Ef#

5.8. FFIIFIRMEFREZILE
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148 (Module)

WAL Python BLEASEEPHZ LRGN, 20l (WU ) MR E Sl el k. L, AHBE L
FRAFEAE, PRI AF O Al SR E 2 A B %y, T HJHRR ZoiE . Eate—ME A
(script). WEFVRIREABEE MR, VRITRE @A ZUE E ) BN IR S, T e dfet . V] fEth erAtUt —
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 fib(n): # write Fibonacci series up to n
a, b=20, 1
while a < n:
print (a, end="' ")
a, b =Db, atb
print ()

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

]
1
n:

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, 1, 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 E%ﬁ%uwwtﬁﬁﬁﬁﬁﬁﬁ(ﬁﬁéxﬂ7EK&%*%)%%
@fzﬁﬁﬁgml:ﬁlﬁ UNHCEAERAL (RAEAETRR3CEL class W), B¢ import ({5444 A
BOMA 75 [H]

;@Mt%ﬁﬁﬁ%~@ BIL Rk, IDAE R4 ALK import FREAL, ELH import % JFURSLAH F 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
RN EARAE H BRI TT R, R AT AR

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)
0112 358 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)
0112 358 13 21 34 55 89 144 233 377

fE: HRRCRIE , AR BALE (A B R A session FE € import — . PRI, WRGCE M TR, HIL
HEEIERERS o, R — AR BB T WAL, WA importlib.reload ().,

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

6.1.1 EEHE EEDARBIT

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

[python fibo.py <arguments>

nfE i i import 84, AP FERME G T, H __name_ HEEI "__main__ ", ;]
A AR RSN DA S AR U -

if name == "_ main_

i
Gl
=
S
&
&=
=

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

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%ﬂﬂ%ﬁ%ﬂ%ﬁiﬁ@%ﬁm%ﬂﬁ, s E AR A (BUTHECE RS, DAEIAH) 7 AT

i

B

I

6.1. FRAT R 51




Python Tutorial, £(F] 3.11.11

6.1.2 EHAEFHRT

MFEA—NSH spam MBIHET, MRS T AW RAAZA RN ER . X BRI ZRTE sys.
builtin_module_names H141 i, WIRAKELH, BRAEZ R sys.path i H RN R TR REH
spam.py 3. sys.path MX e\ BERITRLAY:

o« BAEA PR RS (AN AR, MR BTk 38 .

« PYTHONPATH (— Al shell 558 PATH [3EEAH A 0 BB 44 55 )

o BURZHARBM TS (AR G oM site-packages BRI, BRH site BALITEM).
1 sys-path-init 45 5 22 [ A1 .

Wi 752 Y (symlink) MO R0, i A0 BT/ Vbt o J2 1 BB Pl 2 4 B 000
Fle2, o fr i ok s EE AT S AL 18 o

WG 2 1%, Python B DMEEL sys . path. WATHEAFTTE R G ER SIS BHEE, 7ERRMER
JRERAE 2 B i8R R E A @ BN, AN 2 e BRI PO R 24 R AOASAHL. R IR
ZER I RE, FHER IR, #2 R DR E L .

6.1.3 [#R:E] Python ig3E

()7 e s AASEARL 1) 3803, Python jié 4 A A5 4H 1) 4 i3 A {7 7F _pycache_ &R R, [Ely4(E)
module.version.pyc, jalEJf] version J& 4% HIAE RAUHE ARG, HLAREE 5 66075 Python it 4 4
. Bil4n, ¢ CPython 3.3 H1, spam.py [ & A K /7F) __pycache__/spam.cpython-33.pyc. It
i E I AT DAGE ZAE B A (R FRCAS 1) S s S 4EL R Python (AN [ ARUAS ] IRp AL A7

Python HR-IR ISR AG IR AR B H YT, AR i s AN I 1 0 3011 =5 2 R A . 82— MRS A BBz
S, AR RABAUE LT G, RIS RIZEME A ESE R A R n] ASC T [l e 2

Python 7 AR E] N A AR AU (cache). %G, "E#R B At AN G L HEARE iy - SR AL AEL I 45282
S WREG A, AR @A, B3R (S5e) msseh, Misp Bl A 5
kb e, [ HAN B IEASA .

i E

« T DATE Python 54 [ I BA B 2 #f (switch) -0 5 —00 ZR[EV/INE St 4l i K. BB 28 -o [EliR
assert (i) BB, MM —00 [FFEIS: assert B A __doc_ R, Hh it e sl GEMRHEA ik
B, WL AEEHE A O HERE, ARG 2. TEa1L] HALE opt— 150, HiE
TN ARAREIAS ] B & el R IR R

o B . pyc B, FERATEEEA G LI oy BEME. ME— B PR R EOA BEE .
o B4 compileall nJPAEJRDRHIC iy BTA AL A AL pyc 4.
o EZMME, AEEREREE, W2%PEP 3147,
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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

] ]

>>> 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
>>> sys.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', 'displayhook', 'dont_write_bytecode', 'exc_info',
'excepthook', 'exec_prefix', 'executable', 'exit', 'flags', 'float_info',
'float_repr_style', 'get_asyncgen_hooks', 'get_coroutine_origin_tracking_ depth',
'getallocatedblocks', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencodeerrors', 'getfilesystemencoding', 'getprofile',
'getrecursionlimit', 'getrefcount', 'getsizeof', 'getswitchinterval',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',

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

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

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

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

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

>>> import builtins

>>> dir (builtins)

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

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

TR il RS R SR Python BBy 44 2SR —FP 7 2. BN, Bk A.B FIRH N A 1Y
W4 B TR, IR LR nT AR [RUBEER A 32 AN A4 D BE I 42 JRy 28 B — R, AT RSt
B thn] PALE NumPy s Pillow S5 A5 A0 i 1R BN R DA BE I B2 vh 5 o

BB VR AL e T — {1 BB A — e B TR 26 I il R B (T )) o« PRIEIE AR A R 2 B A TR A% X
(B AEM R AN, fln: cwav, .aiff, .au), Wi, ET7AFAEREXZ HGEE, ReFE
TR FAE— R B RIS . D7 2@ IR 2 A FESE (B, HaiRe. B
. BN s, MIEANTLIER), e — R0 ML RRBAU T E LIRS, UTRRE
PFRTRERYZERE (PARS AR RS r AFoR ) :

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 Z{}:f, Python €185 sys.path EHRHE, SHkEMMTHE.

FEA __init_.py LPEAAELL Python REELA PRI S AECRAIE (FRARLE finamespace package,
O DGR GURRE) . 5T DABT Ik 4% ) F 50 st xing 4668 th B OIs keh IULEBLHAR 22 B 1 1
AR AR T, init .py ABASURANGOCHE, (U AT DT AR sk i
W all  AER SOHERR A

BRI T AR import I, 40

[import sound.effects.echo J

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

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

7 — 8 import T A2

[from sound.effects import echo J

XM MEFHR echo, FAHEHADIMARIZE, Kl #& s 7206 H:
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[echo.echofilter(input, output, delay=0.7, atten=4) ]

A — T Sk B2 import TR 1Y R =X B A B

[from sound.effects.echo import echofilter :

AL, XRFINE AR echo, (HIX{HH K%L echofilter () HZWH:

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

FEVER, M from package import itemlf, item FIPAREMR T (S TFEM), Al EifH
WEFRN AT, BERR. class (BIF) si#8. inport PAR R EM T HEA EF item; {15
Elf, Aleiate g, EEREA. mRERERAT item, Q€53 ImportError BilFh.

MR, ] import item.subitem.subsubitem §fikIRE, i THRIE—IHZSL, & HAWLHZEN;
AR IR DR BAL M, (HANRER AT —JHH E 581 class. Rl

6.4.1 #*E#Hd import *

WHMERT from sound.effects import * I, @/ EEE? MANKET, HMTREAEREXT
TEEERS, SWEMPHAEN TEA, EFEM4aif import. B BERNEER, H import TAIHMI
WAL REEA A ERRIEN SRR A ER i import T RAH IRF A Er g8 A

ME— 2 B ER DR AR R T . import BASUEH ARSI AREMHH) __init_ . py
FEABAER AL _all_ flist, #i#%] from package import * HWFRE, B2 LA import
MRS 2 B BEM BRI R, BEE T AATE e &8 FEHE list. AREHES REEH A gieth
B import *, Lt AT AE e AN SR IE M list. HIKE], sound/effects/__init_.py HEFRWH
EUNR R

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

XEME from sound.effects import * $f5 A sound.effects ff =/ 4 TR,
TVER TR e 2 B A E LAAFRRY . Bli, WERARAE sound/effects/__init_ .py Cffrp

WINT — reverse P, from sound.effects import * ¥ HF A echo fil surround EXFAT
B, HAZXTA reverse THIR, FENEMAHE L reverse s¥UTHEHY:
_all. = |
"echo", # refers to the 'echo.py' file
"surround", # refers to the 'surround.py' file
"reverse", # !'!! refers to the 'reverse' function now !!!
]
def reverse(msg: str): # <-— this name shadows the 'reverse.py' submodule
return msg[::-1] # in the case of a 'from sound.effects import *'

MRBEEN __all_, from sound.effects import * i&EA] RA&E4) sound.effects PTG
TR T AR YAl 2 2] B H 2R sound.effects B A (WHEL 21T __init_ .py
AT RIIR AR ) , ARG T A e SR 48R X FEHR __init  .py & UWAEMAHR (PAK
SN TEE) . B EFESEH inport 1EA) AN A B IR AR . R AT AR

import sound.effects.echo
import sound.effects.surround
from sound.effects import *
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FEABIH, echo Ml surround B T AR M Fiar 4 2510, FMAEHRAT from. . . import iEAIKIEAICALE
sound.effects WHEN T, (HEXT __all_  AMHEEW).

BESR , AR e AT, SRR import < RE, RABUH H e B EREE R 4 R, (B R IRR
(production) FFE A FFE AR ENE A B E1E

Fof¥, ] from package import specific_submodule ANEA (LM BE L, ML,
[%:50E import AR AR 5 2 FH 21 i) TR AN H A S R ) AR A R 44

6.4.2 E4(II5| /A

YA T (ARG sound £3) BF, W] RAGE A 46X 5 A k51 H R 906 ) e, i,
AR sound. filters.vocoder BIRFETLf ] sound.effects ) echo Filk, BW A from

sound.effects import echo,

Rik n] PAZ S AN AACES, RIfEH] from module import name fEX[ import 147, X285 A 1Al
FRUG RIS AT KO HT A B, PINRTT surround AB, Wl A

from . import echo

from .. import formats
from ..filters import equalizer

AL, A import (IEAFE 2 DA H RTRRAL A R ERCH . RE B 4 Ak 2 " __main_ ", FTRAM
e MEBLALTEIIBE A Python I REARY FAEAH, I8 e b 2871 6 T [EJ3F import..

6.4.3 ZHEPHEH

BB SOR A REYE __path o BYERIIAILES (M list, SEZEMN __init_ . py FEIEN
HEXRE, W TE R R RS P T 2 il 8 2 0T ARE L, (FRE bR e s B s &
TFEI AL T B .

Bl R R AN R BT 2, (RE AT R B P OB &

[Ef#
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A N\ Fnia

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

71 FEENEHEN

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

A e A A U S S, AN RS B AZS AR B B (EL. DA T 2 el e py 5

o B4 X AT B UK (formatted string literals), FHAETH: IO RIS BEuGH 41 = @5 | 98I0 _E £ 50 F.
PR ATESE 8 P H ) { B ) fu s Python (i 5ESC, 5I YA Sl A T (literal values).

>>> year = 2016

>>> event = 'Referendum'

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

« PRI str. format () method FEHE LT BRI, AORETTON { Al ) BURGRE AL, H
T4 TR RS SRS & Bt R L B S T AR

>>> yes_votes = 42 _572_654

>>> no_votes = 43 132 495

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

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

o f2, REFLARC P HY S (slicing) F1H33% (concatenation) 4, SEMUTA I 7R BERE, IS ATf]
WRBEREMZ A HEIR RS X . AR UET —28 method, fEDAKS EMIMN LR 75, B EFHBRAH.

?%4ﬁ$ﬁﬁ*‘ﬁ%$%ﬁ@$®tﬂ, FUBHCHEUR S AT IR S, FTRAH repr O i str () BRIEAE T (E #(E)
El 7 Hs
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str () AR HERRE—EABSFINFRE, M repr O B RREEE R TR FORE (g
[E SR0WaEs, WIS SyntaxError ). AURYIHEIG NS BIRE SRR, str () GRIEHE repr ()
HMREIME. AFFZHE, BR2% 7, B list [ dictionary S5&5HE, i 2 Wi ek U e Ml R 2Rk . rHs,
JBEVRRE], A MREAS [ R

— 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)

AT ER SR (FTRE 528 ) , BB THMARS £ X F, EHEEAHHE {expression}, it
PRATATEFERETII A Python JEH (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 (f' {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/r}.")

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
%, wEH formatspec 25451 .

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 ('{0} and {1}'.format ('spam', 'eggs'))
spam and eggs
>>> print ('{1} and {0}'.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 {food} is {adjective}.'.format (
.. food="'spam', adjective='absolutely horrible'))
This spam is absolutely horrible.

37 B O B 7 5 | O DME AL

>>> print ('The story of {0}, {1}, and {other}.'.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: {0[ 1}; Sjoerd: {0[Sjoerd]:d}; '

C 'Dcab: {0[Dcab] :d}'.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

B RN vars O ALEMARE, SR ARFEIE . ek T DA 5 BT [R5 1Y dictionary .
fn, N RE IS E A — AL HE AR A, 51 RO P BNy Ty

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

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

B str. format () EITFHMEALII5E AR, 75 A formatstrings.

7.1.3 FEEXtFH
TN T AT B A A 58 Y Al — 8P B Sr T

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

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

(iR, S print O FEEMZ BIMA—MZSHE I BRI EERAE G BRI AZHE )

FEHEYR) str. rjust () method FEAEAMIERZS K, M H DAKS E RO R0 7584 37 . JLLAY method

AT str.ljust () fl str.center (). i@t method NE AALAEIZE, HEMEMHFH, WRERAKT

BEAR, EMAGHEETS, MEaAUTTHcstb 6, MREHReFEMRMSmEE, (EEERLn 1

ﬁg,)ﬁﬁ@%@%ﬁﬁﬁﬁﬁﬁo (W RARER B 7, TTRAMAR x. 1just (n) [:n] BEEHIY]
I =1

J—7M method J& str.z£1i11 (), FFEM(EH TSRS, HAEmRELLE&5%:

>>> '"12'.z£fi11(5)
'00012"
>>> '-3.14"'.z£fill(7)
(B T—1)
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(g E—1)
'-003.14"
>>> '3.14159265359"'.2z£i11(5)
'3.14159265359"

7.1.4 B FBRIMERHZE

% FEHE T (modulo, fR#) Wn] HRNFEHEMEA L. ¥£ 'string' % values ¥, string HHIFEW $ G#
values [WEMEZMFTE I EUR . HEFHPAHEI A5 (string interpolation). {341 :

>>> import math |

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

W 2 %5 L old-string-formatting /[N

7.2 BRIEXR

open () [Bl{E—{file object , T E e i (58 F A W RS2 2 55 | ORI B S 25 | 8802 © open (filename, mode,

encoding=None)

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

Lo (TR - o (RN = B IS oL I P 1 o [ s N DN (it B S0 IS e Wi - (S 2
mode [E] ' v i, FoRAMEBBABIERE S 1) 'w' 1, FORPAMERSERERSR (CAAENRAEREH
ER); [ ar Wy, PAMPIEAREH IS, AR ARRE SR G A Bsm ARG R, o 1]
PABHIERE R EEATRIRRIE A . mode 5| URSERIEN, #4WERF @ BRE) 'x .

WH, B text mode FAE], R, AR IS AT 9K, FRPAREE Sl 52X encoding A THmAG . 4N
KIGE encoding, MTEFMEGIEIR AL T4 (K open() ). UTF-8 2 BIRFIERNE, BRAEIRMRIE 2%
H B4, &R encoding="utf-8", ¥E mode A I 'b" €& PA binary mode () B
EIfEZE, —IEHEECERIDA bytes IR E . DA Sl BAEIRE W R W] DS A2 encoding .

TESCFAE (text mode) T, FHUHURF @ FLRAE V- S A€ AT RAFSE (Unix _E(E] \n, Windows [[E] \r\n) #[F
\no FESCFRER TR ARE, FRCEHE \n th 2 R ERF S50 1T RATIE. B RERR SRR R
7 U SCTAR SR EE M, (A EESE 2 JPEG B EXE AR "I H gkl 755 B SR,
TR B I

TERE PRSI PFRE, (T with BT RMAFEE . @2, WEMNBEIGRIR, MIMEERMERZI5] 5 T 6l
S, MUY G IEFEHBBA P . (] with MILE MY try-finally B3], AAGMEHZ:

>>> 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

WRAREG G with BT, RIERFI £.close () BIPAAEEE, WTRASL EVRERCHEE BT I R AT AR .

i I £Lowrite () W, ARG with BT EIPI £.close (), RIEAEAXMINEL, BolhESE
B f.write () W5 BIEA e 25 ARERE.
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ANieifEid with BAS, s £.close () B ERWIEZE, BEullHZAEED IS BB R

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

7.21 EZE¥HrY method

A HA MO S BR— A E £ ERYC L.

B R, AN £ read (size), BAHEBIGRER, EATEH Crefi) sihocilEs
Pk (CHERIARR) BRI, size S HBRIEMERI BT S8, 5 size PGB MRy, RN SRR G
P IE s AR R AR RO I B R R R, EE R IR, B, e A% size HrR
IFIC (SCFAER) B size SR ATALA (BRI SorsBUZ E . AR Bl C A SRR A A
f.read () GRHEZEFHE (1),

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

[}

f.readline () MR PGB 1T 750 (\n) GWREETHNER, RAEREARmAZET
TFIOURE, EA SRR RE TR0 E Ry R (R EE W I A% £.readline () [a/f—ff%s
Fep, FORCRENE TSR, M EATHRRER \n', WiR S EERTT I T E.

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()
T

AR PRI AT, AT R R T . SR AR SO 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

ARARAIE — (A R A T —(# list (E], WIDAM list (£) B £f.readlines ().
f.write (string) 8 string EIA B AR S, [FEEE AFEICH.

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

HAHMER YN, ZRteMBEETS Cragst) siiocsyir (Tigst):

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

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

18
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f.tell () MME-—ERE, BAMRMEYITERETWEILE, £ N 3R ERE RG24 16
JUALE, AESCFREUR ROR B A R

flil] £.seek (offset, whence) W DAMEREYIFRIALE . (LB FHE T E R —H2 % BN offser 1)
Tt 2% B0 53 whence HGEIE . H whence {HE] 0 W7, Fn i IAE R, | FR 60 EIOESE
PiE, 2 FoRlIRE R AR EE 28, whence T[40, HIEFREE 0, BPDAR R BEET 258,

>>> 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'5!

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

>>> f.read(1l)

b'd’

FESCFAS (BERBEEERE R MA b 9RESR) o, HAFFDMEEMEEIZ % M 7548 (H seek (0, 2)
FEAFRIAGZOISL), BHRAR £.cell O BERME, 3020, ARARW ofser . HALAT offser E
e EA: A ey ATE.

SR G — BN TR, I IRIARR) isatty () Ml truncate () 45 A RIUFX R EESE
FH AR EES %

7.2.2 {£MH json EEFEHBMLEH

FAFER A DAMRA 2 U5 A SCPF sl S st JO WSE BRI — 48, [l read () D7k AR EIFAFE 17
FPERMIURST int () XFEIVRRRL, B 123" FRMFAFE IR EUHBE 123, AR BRI ES R
P SAE AT R B2 U, PP AT AT AP SR A AR R A %

RHIC AL 1 35 S I A 0 1 B S AR S 1 R (A 1y DR (A7 ARS8, Python SO — {5 2 fr) ORHAZ
[El#%X, FHE] JSON (JavaScript Object Notation). EEHERAH json AIHIL Python RORH I, [El & M EET
IR BIRBFEREE serializing (FFHIAL) . T & Fon ik E#ERHHITRIE deserializing (FRJF5ML) . 7E
PRI P I Z 8, FoR PR T AR A AER SR ORORE Y Sl A4 o 08 3 o ) AR

fiiE): JSON M= # Hu e i BUACE RSN b 2 [E). R 2 7 St Al i O S e e, e iR
THH A (interoperability) 1435845 .

WARARAE — Y0 <, A7 B RECHE R T At B 1) JSON Fep ik

>>> import json

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

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

dumps () &A@, BE dump (O, BN T I E e file. P, W £ 2 —MEETEA
1M BAEl et file 1, FA AT LAEREAS:

[json.dump(x, f) J

£ R—CHE. W binary file Sirext file Y, EEFFR ARG PRS-
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[x = json.load(f)

f(E]: JSON A 2276 L UTE-8 #5240 . 7EBH(E) JSON 4% 2 AVEE)— 1 v] 3 BB 85 A [text file Wr, Hif

encoding="utf-8",

SRR L0 A B 7T DA list 1 dictionary , {5 JSON 31 AEREAY class () 571, BT
—SEZE AN TAE. 3 son WAL 2% ERHMu & S L EIRE

hz%:

pickle - pickle 4

HLJSON ANJe) , pickle 52— fuiF ¥ R A EVE Python YA TP 54L Y € . L, E[E Python Fifefy, AN
BE A BELHCA R, 3 A sg RN . ERGRSTE), Bt AZany: WRERLE i T Bom I R R
ikt AREBORARAZAELAURN pickle BAHFHIML, ATAMATIE B R REHS .
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gEExFAGISD

) HaE L FREA B SRR, (SRR ESGE T #], VR RE e e L iai e . RN (220) W
FEA RIS REEIE]: 5% 45 32 (syntax error) FH) 5] (exception).

8.1 F&/&# R (Syntax Error)

FAR R SURE T8 5% (parsing error), B B2 54 Python [ A% 5 i HE IO EA% -

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

AAAAA

SyntaxError: invalid syntax

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

8.2 fil4h (Exception)

B — BB sl A T IEREI RS, BT ] RSB Bt . BT IR AR I 2 1) SRR AR [ ) 4
BISMA—E A AR REEE € (e Python FE AN IR L. A i K2 Bt RIS G g BE,
(B H & BRI R ) gt

>>> 10 * (1/0)

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

ZeroDivisionError: division by zero

>>> 4 + spam*3

Traceback (most recent call last):

T —TD
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(R E—1)
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

BB R I B — AT R B AL TAHEER . BIAME R AR, T R B — S g BN e . il
B AN ERLE]: ZeroDivisionError, NameError Ml TypeError. {EEIGIANERIYE D EEE, Bt
2B A I EIEE 5141 (built-in exception) ()44 %%, ST 1 261 AMER & A aE A, (EL3EHA T 1 38 1 5 i B4
AN—E ey (MERE R —a HEe) . SEGSM 2 E WS (dentifier), N2 MEF
(reserved keyword).

AT H AR, MBI SR RS Sy SR, [ERA I8 AR

RATUEL Y BHEE, ) HEE 19 (stack traceback) 1B BUREEAEGIAMIRESE . —BORE), B o/ o) JER
A MEAT (source line) HYHEEIMI; (H & A G EURTEATMER A R FE=CaS .

bltin-exceptions i 51| tH [E il 41 B & M B 3%

8.3 mIEHI5p

A g Rt S E ) 1 S PIATHY . AR P 2R E ALY, BRARm g ALL, HER
FEEH R B REs (61 Control-c BfERARSRMIES); wiEE, M EEENRA B a6

KeyboardInterrupt FIAMEHE.

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

try B GEE T
o W, ATy T4 (try Ml except BT A BA) .
o TREIE LGS, B except T & G, try BRI TR

o WERPAT try TAIRFEEAE TSN, AR T ORI BRSO Er kit . AR B SN except B
TR BISNARANTT, F except F o] AT, 812, HEHTAAT rylexcept [ 2 R HYARALS

o WRKERFHG except T o) PHEERRF AL, WESBHEERIINZR tey HAH; WEREA K
FPAEERER, MIER—A R FF HPATRHE I — 28 0 B
try BHOAX T AA AR 1 excepr 61, ERRMGISMEE R, M A EHF G0 7. R

LR B ERY try ARG, A SRR — try BOAEHAD g P H EIR 1 5h . —1 excepr F
&) AT A — A5 SR tuple 51 B AAGISL, fildn:

. except (RuntimeError, TypeError, NameError):
pass

—fHAE except FAJH class (JHE]) Fl—{HEI AN ATAHZS ), RS E S SN2 [A]—18 class o2 [F1H: base
class (KL ): [z Hjdmyk 57— 1 derived class  (fi74E4H(E]) 11 except F &1 [FI AN GEEH base class FHZ .
B, AR RS KT EI L 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")
AERE, WIR except F a1 IR (4 except BEISE—{H), HIEEHIL B, B. B—SH—{EfF A0
except T &) T EE .

EOISNEEAIRE, BT RE A B, WAL OIAMY ] S SIBINAE RS e AL, R IER S A
A,

except T &) W RERTE SR W A FRE T 2 — ML i XA E B R LB, RO A —
ZHH) args @ik, AT RN, WERFEEIENT _str_ () RITHIA S LA L B 27 17

.args.,

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

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

<class 'Exception'>

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

RAPFER __str_ O §h S8dT A% HIH S 570 (detail).

BaseException & A BRI HIAh it F ) base class. ‘B[ subclass (THHE]) 22—, Exception, HIZEHF
A IEER E 4P (non-fatal exception) HY base class, & LGS E Exception f subclass, i e {738 & A €4k
i, HEEME AR &L . EBI/MIFE T H sys.exit () 5141 SystemExit, PAKE
i i AR B BT RE = CURE TS [ #8119 KeyboardInterrupt.

Exception W] DAEEECAT (wildcard) SRHHME (#F) FrARIGISh. SR, HLBFRMHIE R H T s A #bE
AT BB IS, [EVA AR TR B 51 Sh ) 1R (propagate) .

JE Exception [ WA, 2o aGtE, AEHEH T T (AR K (caller)
AP 51 ) -
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Python Tutorial, £(F] 3.11.11

import sys

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

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

try .. except BUARA —HERYERY else F &), MHIRE, 3% THIMIEAEITA except T o) 2% WR—BL
REAGL BT, (H oy F o) XEVH RGN, B TRA . fln:

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

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

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

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

i) else TAJMLI try TAIRIMBESMORE IS 2L, PIENE T AR RN A2 ] try ... except
Bl AR ARSI T 5 R RO Bl S

BIAME) P AN PR oy F &) [ESZ Bt ARy G150, SR B oy F 41 (E) (B2 M) wpn i e s E R 8 A
BiIsh. BIan:

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

>>> try:
this_fails ()

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

Handling run-time error: division by zero

8.4 5| & BI5b

raise BOAK AR SHIBEH 5 818 E R BIsh. Bl

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

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

raise ME—/5 ot & 25 [ BB b . 5% | B2 — MBI ANE G5 51 4b class (fi74: § BaseException
[1) class, {4l Exception BB subclass). WIR—EGIS class iR, B @A | ST 0 & ) E A bR X
(constructor) , fH &4k H B 27 B (implicitly instantiated) :
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[raise ValueError # shorthand for 'raise ValueError()' }

WARAR AR R A5 18 T RIS, EERITRIEME, HIAT AR raise BRIRSRERNS #4015

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

An exception flew by!

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

NameError: HiThere

8.5 fl5h&EEE (Exception Chaining)

WIARTE except BigTIRBEE AL T — MR B BIS, HIIE s (A1 2 B B SRBR AR, [ 25
TESRRAIUE A

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

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

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

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

BT RGeS — O B RER, raise BUASNARF—MEEEN from T4):

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

LTI, B AR . Bl

>>> def func():
raise ConnectionError

>>> try:

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

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

ConnectionError

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

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

EMAFHE AR from None 2e{5)i] H B Bl Sk :

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

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

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

8.6 fEFM&EBERBIS

A AT DA 8 ST B A 4b class 2K B O RIS (B T i Python class, #EW.Class (38[F)) ). A2 H
P e M, Bl /hE % IE Exception class fiT4E H K.

B4 class AIREE F&AMALATHA class REEMIAY S, (FIEH G e AERefi i, ROt — LUk, SRR 8%
(1 S RRURT B 81 4 B il R 2R

KRz s bishese, #eA [Erorl EEATRE R, BUUREEGISMS .
A RERAL e R E T H SRR, PARCETEHE 800 s 2 S AR A Bt

8.7 ERFEEE

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

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

Goodbye, world!

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

KeyboardInterrupt

ﬁn% finally THIfFA(E, HI finally FAJER try BORRGRATHATH A —IHIEH . A try PR
HEAEBISL, BEHAT finally 4], PARAEDSHSBISMERERE, T 5L

o HBISMEEER toy TRIRATIER, RIS B except A EHE. AR % B A1 A B¢
except THJEH, EETE finally FRIBATRBE T,

o —fEBISNATREEEE Y except X else TAJSAATAFE. [k, 3%BIAMEFE finally FAJFITEDE
G
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o W finally FAJ¥IFT break. continue B return Bz, RGN EHERT 5,
o MR try WAL S| break, continue B return iR, H finally FAIEIEHFT break,

continue B return BRI HiLHAT .

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

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

return False

>>> bool_return ()
False

73— HE(E Ak Fr 4 451 -

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

>>> divide (2, 1)

result is 2.0

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

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

executing finally clause

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

TypeError: unsupported operand type(s) for /:

'str'

and 'str'

WARFT S, finally TRTEARMIEE AR @HEAT. WM ERAIERETS 8 TypeError EIA# except

TAEERE, HBLEAE finally TAIBATIRGCE BT |8

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

SN .

8.7. ERFEHE
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8.8 TAEBRAIFEBE

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

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

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

for line in f:

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

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

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

FEHSCREE T, W E M AR A 2 B 5h . FE[EFTHESE (concurrency framework) H &8 & €7 H Bl & 1% (],
BVATHY (parallel) FELUAE ST RE AR R AL, (FLIEAT HoAbHI (9] (use case) 75 BB REAE AL TEMSE 2 G141, T
K RA G — ISR .

[E# Y ExceptionGroup @4 —{H KIS (exception instance) iy list (H351) , (AR E A A—HHT]
o RN EARS R —EBISN, HIE T AT HAR B S — R B 1

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

L = =

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

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

Fifii ] except* flH except, FRATAT AR H i P AL P LR SR DL RC R Bl 51 . EDA T 6
JEIR T —EHIRIG B SMEEAL (exception group), R except * T4 EIEZRFAL T H I — (R 5 2 B I 51,
[ I e A LA Y 9 AP HR R 2 HoAt 1), AR PR TS 8%
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>>> def f():
raise ExceptionGroup (
"groupl",
[
OSError (1),
SystemError (2),
ExceptionGroup (
"group2",
[
OSError (3),
RecursionError (4)

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

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

>>>

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

Pl B EH G B4, JEAA T it :

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

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

8.9. 5|RREESE BB
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8.10 FLIARERISNE ¥4

B ANRE TR BT, B G S IR e, GBS IR TR AR SR
TEHLSUIEE), 7EBISM I BRI G R . [E, B15MHA—M add_note (note) method (J7¥:),
BT DA 32— (i E (ET LR i 2 1 1 ) I B ARV I S B e e A 2 00 e T AR, (B
M AN I NEL 7 RS

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

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

TypeError: bad type

Add some information

Add some more information

>>>

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

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

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

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

| Traceback (most recent call last):

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

| OSError: operation failed

| Happened in Iteration 2

| Traceback (most recent call last):

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

| OSError: operation failed

| Happened in Iteration 3

BT 1)
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(M L—H)

>>>
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CHAPTER 9

Class (¥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%%
[ ﬁéﬁlipﬁ? (BN FAEEEE) AR LAET T class S0 i 9 5 7€ 56

(AR i B 32 (0 (T3 ACT i class, TR @7 (47 Smallialk £l C+ KOTE. 32 @77 Modula-3 )iy
W, HEE C++ H 2 Python E@%ﬁ:gymm = (HIRTEN 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)

TENAR class Z 1l , AL iR IR—LE B Python fF Bl . Class definition (JHEIEFR) PAfirds 25
JEBLT — LRI, MR BT AR TS iy 44 2 TR R A R o B B AR IEAE B AR s o IRl 4R
] A 1A = R 3BT T ME B 1YY Python AR ARG AT 2R I -

AR — L FF A -

2% % MRAE AR RN PRI . S ) A4 5 (B BLAE AR 12 A Python ) dictionary SUECE, (Hl H A& LA
A ABEAE (K THERE) . BB W REETEARNSE . fr A =M 0I 74 EEARRES (& abs O
kst FIEVEAGIAMA A8 ) 5 KA i 42 tek (global) #4785 AITE e =i H b 9 08K, (local) 44 7. JEARRISE L,
PP R SR A A L T — I 4 A5 . B G R B, I i 4 s T i 44 R 2 B B )
ARIE; SEI2RE], WA bR BALAT AT DAE 36— (f maxinize sMN GHRVE— B M 3 w1
[EVe b 48 (prefix) HEAH 44 F o

NG —$2, BB B (attribute) TEAR Y, HAGHE (dot) 1R 1AL T 44 F——Bl N, HEH A 2. real,
real @Y z —MRETE. BRE, BT AMmN2 R ZEES ] EERX nodname. funcname
H1, modname RPN funcname FEREM. FEEMGET, BIALMYEHABAL e 0 24 7
T A I T e A = AR [ e i 2 2 )

JEMERT AR M ESE VB . fEE—ME T, RO EEIATIRE . SR E SR IRATAB A
modname.the_answer = 42 , WA[PAH ] del {IEA)ME T @ PE. #lil, del modname.the_answer
¥ M 4 h modname Xt G JEN: the_answer,

A 2 MTEA R R 2 sy, [EHA AR Fdr. & Python ELFRERIIBYING , 2 (A4 RAY iy 4 25 1 Bk
gy, [EH s A TR . RBHE RGN, B ahla 2 = el —REETr, B
S ML G RS ELREAR A . WL R Y TR S ) (top-level invocation) SUATHYBOAR, A e EIAAE 2
s R EEER TR, g —EBE __nain_ WM, BIEMAS KA H 4
2. (FAHEE LW — T, EfEE builtins,)

PR R [ iy 44 25 e AE R Y el U R T 1Y, T R R ], 505 138 T RAE R BE B B AP RE , 44 458
M E B, (EE L, St e EE s A E i rik.) Bk, FHEIEEFIH (recursive invocation)
HA O I a4 a3
F A 3% J2 Python R 3 il — B SCAR [, (textual region), 7EMCIEI, @& aSMR2n BEAR. S/ [T
HEARY ] 2R, H—MaMHIERE2 | (unqualified reference) 1] PATEfiv 44 25 [ B E il k% 4 R
N 2 E etk e, (HE MR B el 0 . AT P AT AT e [ 28, 0 3 = 4 IR
FINE I, Hof 4% 2 2 ] DARE B RE AR -

o EVEMERE, o, mMess T EEA M

o A &M E R (enclosing function) A/ I, ¢ fRUr iy M E VR B 1A =5, &4 T L (non-

local) F14E4x35 (non-global) 14 F

o (RICEE AR I, f S R I AL Y At 4 B

o BANERIMERS (EEa), RuUSEEA RG2S
WSl 4 R o B e (B 4dal, R A 22 R T 1 e ), A Tl o ) (R S5 (P P I, B
i 4k o EV 1 P s DA AD R 2 i 58 8, W] DAMEJH nonlocal Bkst; fnitipLbss s[4 9 & 45 nonlocal ,
EUWFH@%?’%E@?E’J (Bl A B By BU SR B iV A Sk B T — B 37 09 RIS 8, [ 44 (ANt il
HI AR AR )
WE, WA E 2R (CORK) EalEaCH IR ERaCON, IS A S e 4 ek A F J 2 A )
Mg S AL a4 2. SR0M, Class definition &7 [k FH I8k A i o) — (M s 43 25 1

VRGN BT —ERSNEREEY, ME_ dict_, ERIEANEVEREA G425 MK dictionary; _ dict_ B4

iﬁﬁﬁ@fﬂm%fﬁﬁm Bl SEAR, (0L PG 2 0 0 2 T BEE O R, 0 M2 B PR 0 S48 4% (post-mortem debugger)
S
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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) 81
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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
#% el 2EE. Class H i el 8 8w &4 — M5 85 280, BUER method fymEny & 5 ——H—
WHl, BN ETERY R R

HiEA class definition, — B 44 25 MR e, (B HAREIRSVE A3k, e e s it (e
MM A E BT A S, dFEE, K e e s B A B R 2 R

L (NGERAL) IEREITE U, B4 £xd %, XA FRE—ANE G2k B EI v 4 25 8] 1A
B FATEAE T T TIA X BRI E L8 JRIRN (EPEAZEE L2 mia 30 V8 e 5k
B, FGEREX B 5 2 S g R B2 B 14052 (FEX ARl H A ClassName).,

9.3.2 Class ¥4

Class {4 B Wi flEES . B2 1R (attribute reference) FlI'E {44k (instantiation),

B bk % B8 ] Python H T Ag JE 1 & BB RUEERE YA T ob) . name. ARUHEMEA RS2 class Y149 KF, class
a2 2 W Ira A . FTRA, 2R class definition 7 AR & % -

class MyClass:
""n"A simple example class"""
i = 12345

def f(self):
return 'hello world'

A4 MyClass.i fil MyClass. £ @A EMESIH, Ko BIER Bl —ANEHOR — D R g 5. K@M dn]
PAREIRAE, [RIE ] DA R AR Bk MyClass . i 9. _ doc_ R—ASHRWENE, KR TEISH 3
PUFELFE: "A simple example class".

Class & )1l F 7 K zUFC¥: (function notation). EAFR class #1142 —H[EG 280 =, & B iy
class F B, Flan (e Lk class)

[x = MyClass ()

AT class [—EATE ), [EVRILT Rk 4 WIS <

LRI EAE (T EBXR) LB Ge. V2 S B A A0 X R S8 Bl MR R 5 0 B RS E Tl
o P RATRESE XA __init_ () MRRREE, BgIXH:

82 Chapter 9. Class (%))



Python Tutorial, £(F] 3.11.11

self.data = []

def _ init_ (self): ’

B ARELT _init_ () JriERF, REEBIMLS BSOS BIZGEAM __init_ O . KL
TERXABIFH, ATPAE I AR ARG — D I R A AR 5 B

[x = MyClass () ]

MR, __init_ O HEEA—SSHNTEHE R REIE. EXMHLT, SRR HIzRfS
Brelrplieitsy _init_ (). B0,

>>> class Complex:

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

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

9.3.3 EfIMH

BUE, FAW AT sE BB G117 BB R RE R AR R ME— A R VS I A WA B AR &
& M (data attribute) £ method.

H A B A XF Y T Smalltalk FP “SLEIASER", PAK Cr+ WY BT . BB E RSN w8

ARR—E, AR B 72 . 280k 50, R x 2 B MyClass fSEBl, MPATHEFF
ITEVRE 16, HARBLMTIBERE K

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

print (x.counter)
del x.counter

B — TR B M2 W2 method . Method J&—1# [ &) #FrgesC. (X Python H1, #73% method [FIAR 2
class B Fr A 0y - HoAly R E AT DA method, AN, list 4){4: 245 RE(E] append. insert, remove. sort %%
I;ethodo B2, FEFmrHEmS, R A AEE method RE IR class EHIYI141) method, FRIESH HHE
i)

B4 )45 3L method & FEHUEIAHL class. RIEESR, M0 class HETA R EEE, wiEs T 56l
[ %} JE method. FrAZEFRMIIGIF, x. £ & —{HA 247 method 2 M, MyClass. f @&, {H
x.1 A, MyClass.i Aig. {H x.f Bl MyClass.f B A—EH——B 22— method $htF, TAE
PR

9.3. ¥R class 83
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9.3.4 Method ¥3i%

%, — i method YEE A b B gy :

[X.f()

1EMyClass /R, XKFREIFAFH 'hello world'. {HiE, kI ARUASIRIA: x. £ 2 —Jrik
X5, ERTABRAFE R A R . Blan:

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

HEFEE I hello world HE| Ky,

BTG TETE 2 K AAT A7 RATBEE &R R £ O MREuE SHEE T — 138, H EmiH
M x. £ BERATSH INSHET 237 ﬂ:‘ﬁ/‘&ﬁ%f‘%’ﬁé’] PR RCEEAS PR AT AT S 20 17 DL T B
H I Python 1 z“éé:‘%‘l?’yiaﬁ — RIME SR b BB B

FE L, RTREE AL T % method E’JfFﬁSkZ.FET 754\, FOI ARl =X i 56— (85 | okl (A . e
MBI, x. £ ( L@@M%I—Jﬁ"MyClass £ *ﬂiﬁé- WEIY—{fA n 5| ¥ method, 55 [F]
JRTEY {5 R 3, H5 | #5713 (argument list) ﬁt&._LHéf, LR — 85 | BRI A% method HYEL B4

BTFE 2, JERIsEIr s o 24—l AREs m s S, FHERZEOITRE . MRAFRE
AR TR R AR RN, WG 1 SL O R A RO RIT R AT R — TR G e A—
NBRGVRF LIRS GS . FFRT PN RS ESNZE RSB R, HEAZ SIS
LR EINADIEER o T e

9.3.5 Class R Efl& &
—MBORE], B BOT i — R B AR EORE, TN class BB AR class (1 T BE () 34 5201 J8§ PRI 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’

NEIAE W75 6 sy v o — B i wtam . 3L GR35 Somutable W4, 40 list Al dictionary, W] i €r[EI4:
HAMOEE, BEIKE), FHOREAEN ricks list AN WEZVER—MH class S8, PRIEREE list 445 &l T A 10
DOg EWJ%/\%

class Dog:

(EFET—H)
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(M L—H)

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']

TE e class T HERZ B8 2 15

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 RN

T R 2 R ) e BRAE — (W R class wv, Rl P S5 4y AT 1[4 -

>>> 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

EORHE LR RERE method SR B — M (TR ) Fra . WtRE, class An R IEAR
g g R RE. S5 E, 7 Python thEVEAEMTAERY vk, WIEIRIBERHEUE R G #b R SR el. (55—
J7THL, DA C #5314 Python FEAE AT DASE £ BE780E 1A 8 () HLAE 0 EEIRFHE R A I 38 P RARERA C S5

9.4. FEEMRE 85
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Python i FEFr i A . )

& Elu % /N0 68 R E M —— & i vl B & R (BB 5 A M i ORLE 1, T8 T 4 method Akt ) A8 48
Peo YRR, ZEuh ] ARG B O GRS MR B G, (HR & method WA R, Bk 44 R
FERIA——F— YRR, iy 0 PT DAYE B (R 4 TR 2 BRI

7 method 1 2 B ZORHE 1 (BH At method!) ZEA M ETHY . FEEBLEEME LI T method fyw] [ERIME: 78
[F15E method Ik, (EI/N € 1i i [ dof 5 SR 20 91 8

EE, BB B self, BRI self iEMH4 T ¥ Python SRIE5E &EIA R
Bt (R, RN, IREREE ] RS AL Python RSN RE v SPERAR, HEAh, tin]
PAAEER — {8 vl E PR AT SR B 1M 3 55 119 class (FI5E %5 (browser) R

AT —fEVEE] class J& 141 R sX4 (-8B class (OB 2 58 T — MEAHMER) method. PRZUEFEA—E B HTE
class definition [} 3CASHT: PR A48 E 45 class H Y [ da st et 2 T DAY . o

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

class C:
f = f1

def g(self):
return 'hello world'

h =g

BAE £. g F1 h #B C RAYR I sRAS R R IE, BT ¢ SEBINTE — K h 5 g E2% 4. (HiF
TE RO AP B H 2 R 7 0 17 1 R ik R

Method A] DAFEH(Hi ] self 5|#f method J& M, WEIYEAh method:

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

def add(self, x):
self.data.append (x)

def addtwice(self, x):
self.add(x)
self.add (x)

Method 7] DA FH B —fii o =CAH [7] 14 5 X 22 8 4238044 A6 . B method A B A 23 A 38k, it e 0 H e SR it
Ao (class 7 N HVEIRVE IR, ) BESR ARG 7E method (B A3 8ok 7E 40 B, (H 2 dmAE
M 2 G A E], B import 8 4 A I8k sR UK AL, T AWK method DA Ko 7E 3% AE Al 4
W R U class BTl . Gl #, 27 method 1) class, T4 Bl @ # FeLEE M I, 7570,
FAMHE 2| method FHZZ B H O class [1)—2L 47 7 A .

BHE(EA S, RIES R 1 class, W] DARREIE ) type (R [E]). EPA object.__class__ #
AT o
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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>

The name BaseClassName must be defined in a scope containing the derived class definition. In place of a base class
name, other arbitrary expressions are also allowed. This can be useful, for example, when the base class is defined in
another module:

[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>

P ZRHE MR, ERBRATREILT, R AV RIS AR R IR B2 R L SE . M Z2EA
. MRREEAFAEE B A AL — R R, HIL, WRIENSEIESE DerivedClassName H#

9.5. #7% (Inheritance) 87
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AF|, iAo Basel FHERE, K5 (HHMH) 7F Basel MR E R, RN BB AR, wrAE
Base2 R, WKL,

FE b, EWMERE-—LY; method YMEATIE)Y R B feHIAE (L, DASTIR ¥ super O WEEREN ., SEME 7 AAE
HAt i) 22 EAREEF P, A0 R —f# 7% (call-next- method) H A — Zléﬁ(nnmqjlﬂ@ super call (i
) 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 RYEEAE. [ElT % base class #7Z2 IAFHL, @J e R AT ey U S [El AL (hneanze) :
PREABEAA class Hd e E ZE B4 IR 3458 parent H & IFIY—k ., {f H ﬁuﬂ 1) (monotonic) 7= (EEE,
—{[ class A DA% subclassed (FHHENL ), WA €5 2L parent {YIF BT ). 402, 8 SR st il &
NAlHEss . B L2 EERN class BT fE. F2 &M, HR https://Www.python.org/download/releases/2.3/mr0/o

9.6 FAREE

[FLA ] (private) BEISEML, FR10 R ATEY PHERE MEAAFIUN 9, JE7E Python @ AFAERT. (i, K
Z ¥ Python R AGHRRESF — BB HiAR(E—RER A A8 (W _spam) REBHE APT (AN
1) [IAEAF (non-public) 4y (M E/RKA. HESURERINE) . EHtE—HEEAE, Wh 7%,
IRAFATIEAL

WESR class FAA B EEA — AR B (RG24 FEEE subclass i F6110 44 A28 ) , B MM HILArAE s —
G BRI X%, FEE) name mangling (ZFEEA) . LA RE __spam (Z/DWHEIE FIEE, &KLk
W NIRE) B9E4% R (dentifier) €4 CAHIgEBFIE] _classname_ spam, 7EBE classname jf2Add
HiE T IREE T class £ F5, NG EBMETE class [ EF2 8L, Tt eEARNL Y44 I EE
BRI EE T 52

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)

LB, #iBAE MappingSubclass # PIIA __update skEfF, WAENEAEE, BEFE Mapping
class W, B & ¢ # [F[F] _Mapping_ update, i fE MappingSubclass class H, T & gt % [F [E)
_MappingSubclass__update,

AR, BRI RGBS BT T RIS i — Rt DAL A R . B ERATEE N R
FREMRA N, BIANTERRSEA (debugger).

FISMIERL, R exec () B eval () MYRESHEEA LA class (1944 FEAEIRTIY class; JE#1 global
B A HOR B, E%JZ%IT]*%@FE)JG%%%M&QE%%%& (byte-compiled) FAE AR . [ HRAY R il 8 ) 7%
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getattr (), setattr() fldelattr (), PANMBEIZESME _ dict_ K,

9.7 #W3(L8A

R R, LR Pascal [f) [record] Bf C 4 [struct), W DAKE—264 4% RE 1K) EORE H 040 7E—
e, AREEERAH. fraess BEmies i 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

— BOY B0 4 2 1 5 B 8 2 1Y Python QRS 3 5 0T DA 2o 8 A\ — MU 1 1% R0 28 B 10 Oy vk 1 2R A
HREAR BN, WERARA — DT SR RS ST LERR Y R4, AR AT DASE L— AR read O M
readline () JrRRATEAN T BLAR Zeuh XPIBCER AU, TR HAE IS EUL A

LPITTEMN G B RAEIE: m. __self  J@iiA m () INARYSEBIXE, m. _func_ i@ Ir kit
I PR -

9.8 [Flft2E (lterator)

FIHAIELL, JRATREC AGE R B R A A4S (container) PRI AR £or BA=CATEIRE -

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='"")

EEAEBURME VST . I E . ER B8 FI7E Python g jg v] R H I —30. 5%, for AR &
HoE LY iter () o R E—HEMCISYIE, EPHFEFE T __next__ () method, fi it method
GG AFRER PR, HICEEe,  next_ () J§5|%% StopIteration Bil4h, B for &Il
[EfE . AT A EE R next () BRIERY __next__ () method; &fEFITJ&/R T B R =

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

<str_iterator object at 0x10c90e650>
(BHET—5)

9.7. #%[L)EA 89
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HEHEE—5)
>>> next (it)
|} a ]
>>> next (it)
'b ]

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

TR T BSOS S RIMLES , BT ARSI R RS BB AT N T . EX __iter () HEMT
BB __next_ () FERXTSR. MERREENLT _next_ (), 4 __iter_ () AIPATH IR
] 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 StopIteration
self.index = self.index - 1
return self.data[self.index]

>>> rev = Reverse('spam')
>>> iter (rev)
<__main__ .Reverse object at 0x00A1DB50>
>>> for char in rev:
print (char)

[ B o BNV =R

9.9 [[J428 (Generator)

EJ 4 25 2 A s ER g i s ER e TR . B M s B A e ek Xk, (HE e 2 o] k)
B, G H vield Bdsl. MRAEEAZE L next () W, &R LKEEFIMMERERT (Bais
FA ERME DA B g A TR BIA ) . DU RGBSR, LA 2R v] AR B H 2 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 H Hh o

AT DA A BUASE 5E BUAR AT D R R WT DAGE FH A — 10 iR g e T2 ARk e il (HA iigR M S8R
B, BAELAZEE __iter_ () Ml _next_ () F¥k.

I3 B RRR Y, I ORI TR BB e BRI 2 [ B B A S TR RS L self.
index fll self.data g B {5 B s 28 5 4 55 EL A (EL I il

W T & A B #ar method ANk AFAREUIRAE, WEVESA LR, EME & AET1% stopTteration, jELEHF
PSS ATE—il, S EA R s 5 R A )

9.10 [Fl4REHR

v fi B ) (E)A: 25 1T AR B A5 5 — e i i i AR RS, BT AR B YA 280 list comprehension (ER 514543855,
BANEEFEE M AE 3558, 15 R = st A A VA #5404 7 B gk 1 [ 2K =X, (enclosing function) FF {5 A 115
[E], EAEfSER B EIA g E s e, REaUnoRs i (Hoh e, AR list comprehension ¥ [F]
IR

Bt :

>>> 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, Yll, Yol, ’gV]

[Ef#
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cHaPTER 10

Python 12 & o\ E B 2

101 fERZHHE

os BALFRHL 7 B SRS R B Ay R 2

>>> import os

>>> os.getcwd () # Return the current working directory
'C:\\Python311'

>>> 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 (0s)

<returns an extensive manual page created from the module's docstrings>

E H A H DB, shutil SR TS5 (M i wi S i -

>>> import shutil

>>> shutil.copyfile('data.db', 'archive.db')
'archive.db'

>>> shutil.move ('/build/executables', 'installdir')
'installdir'
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10.2 {EX 2B Bt (File Wildcards)

glob BLAHFRAL TR PAGE B I8 H e 8 S EIE AR 25 35

>>> import glob
>>> glob.glob('*.py"')
['primes.py', 'random.py', 'quote.py']

10.3 &< IS8

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, ZEAR G args. lines &%
5, [E)4¥ args.filenames #%[F] ['alpha.txt', 'beta.txt'],

104 ERBHEHNTREENRLE

sys B WA stdin, stdout, F stderr Z5E1E. BIHiYy stdout ¥ BB M KE, 1R stderr W] 2 40 1

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 ALt T REARERRAY TR -

>>> import random

>>> random.choice (['apple', 'pear', 'banana'])

'apple'

>>> random.sample (range (100), 10) # sampling without replacement
[30, 83, 16, 4, 8, 81, 41, 50, 18, 33]

>>> random.random () # random float

0.17970987693706186

>>> random.randrange (6) # random integer chosen from range (6)

4

statistics 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 HA 7 2 77 HUAR % DA S B BRAR B 1 7 - Ao B AW 9 1 1)1 (4% ur11ib. request BLAL AT AGEARHEST
BUEERIA K smeplib AT DA AZF (-

>>> from urllib.request import urlopen
>>> with urlopen ('http://worldtimeapi.org/api/timezone/etc/UTC.txt') as response:
for line in response:

line = line.decode () # Convert bytes to a str
if line.startswith('datetime') :
print (line.rstrip()) # Remove trailing newline

datetime: 2022-01-01T01:36:47.689215+00:00

>>> import smtplib

>>> server = smtplib.SMTP ('localhost')

>>> server.sendmail ('soothsayer@example.org', 'jcaesar@example.org',
"""To: jcaesar@example.org
From: soothsayer(@example.org

Beware the Ides of March.

n n)

>>> server.quit ()

(SR RG] 1 rh 77 A M AT — (B 7l At )

10.8 H EAf B B

datetime MIAHIEFFZ class W DASRAE H DA KL RG], 76 A BEAE (E e R AT o A2 S 4% H U0 BELIRR T A0 g
BRI B B R A SR SR [EH DA TE 286 A A DA B 1 . A AR 7 9% i [ E A i 2T

>>> # dates are easily constructed and formatted
>>> from datetime import date
>>> now = date.today ()

>>> now
datetime.date (2003, 12, 2)
>>> now.strftime ("%m-%d-%y. %d %Sb %Y is a %A on the 2d day of %$B.")

'12-02-03. 02 Dec 2003 is a Tuesday on the 02 day of December.'

>>> # dates support calendar arithmetic
>>> birthday = date (1964, 7, 31)

>>> age = now - birthday

>>> age.days

14368
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10.9 FH[EH

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'
>>> z1lib.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=1l; 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]), 40.0)
self.assertEqual (round (average([1, 5, 7]1), 1), 4.3)
with self.assertRaises (ZeroDivisionError) :
average ([])
with self.assertRaises (TypeError) :
average (20, 30, 70)

unittest.main () # Calling from the command line invokes all tests

1012 F4EHEE

"Batteries included” 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,
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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 HEH4ER {1t (Output Formatting)

reprlib BIFEHL T —f repr O BIMA, M ACARRL B ABUR K BB ) SR A 2% -

>>> import reprlib
>>> reprlib.repr (set ('supercalifragilisticexpialidocious'))
"{lal, lcl, 'dl, 'e|, lfl, lgl, ...}"

pprint BALRESEIEERIE I B s s B 51 Bl [ ELR DA BCRERS Wi . i R
WA, [EESER ENEME ] e AT AN HE, DASE IS R 0N SOk G -

>>> import pprint
>> t = [[[['black', 'cyan'], 'white', ['green', 'red']], [['magenta',
'vellow'], 'blue']]]

>>> pprint.pprint (t, width=30)

[[[['"black', 'cyan'],
'white',
['green', 'red']l],
[['magenta', 'yellow'],
'blue']]]

textwrap BALREERE AL SR IMBIE . DT AR E IS A T :

>>> import textwrap

>>> doc = """The wrap() method is just like fill () except that it returns
. a list of strings instead of one big string with newlines to separate
. the wrapped lines."""

>>> print (textwrap.fill (doc, width=40))
(B T—1)
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(R E—1)
The wrap() method is just like £ill ()
except that it returns a list of strings
instead of one big string with newlines
to separate the wrapped lines.

locale FRALBEAEH—0 & A H5 g SCAL A B & G 20K &k . locale FE4H 1Y) format pK = — 1 grouping &
P, AT ERE AR PR AT (group separator) 4% B g =1k :

>>> import locale
>>> locale.setlocale(locale.LC_ALL, 'English United States.1252"'")
'English _United States.1252'

>>> conv = locale.localeconv () # get a mapping of conventions
>>> x = 1234567.8

>>> locale.format ("%d", x, grouping=True)

'1,234,567"

>>> locale.format_string("%$s%.*f", (conv|['currency_symbol'],

C conv|['frac digits'], x), grouping=True)
'$1,234,567.80"'

11.2 #&E#{t (Templating)

string B —HZAEN) Template class, @AM MLREAE G 081 & EAT IR CE . B2 RO
FHRENE ORI, (ER 03 e A A 0
ey =R T E AT 5844 7 (placeholder name), “ES2 1 $ il b4 Python sREWF (FEE. BFHIT R

(E)) MR, S S R B IEALAT 5% A AU RFAE R 3 b SE 2 (W BN e i TR A S . () s ek
[BE#—5C $:

>>> from string import Template

>>> t = Template('S${village}folk send $$10 to Scause.')

>>> t.substitute(village='Nottingham', cause='the ditch fund')
'Nottinghamfolk send $10 to the ditch fund.'

1 57 26 dictionary o B 4 5 51 K rh o B 406 S (8 () (45 8% 9 (&, FB(E) substitute () method 73] 5§
KeyError. AT {hArIF) (mail-merge) HUAAOHE AR, (07 4R HER0 VR 7T RS RS2 8600, B
il safe_substitute () method f ERE — WIREEATHD, & G REEAT A%

>>> t = Template('Return the $item to S$owner.')
>>> d = dict(item='unladen swallow')

>>> t.substitute (d)

Traceback (most recent call last):

KeyError: 'owner'
>>> t.safe_substitute (d)
'Return the unladen swallow to $owner.'

Template [ subclass (F4H(E)) W DAEE B #1105 AT 9% (delimiter). B4, —(EAH f [EVEE & HE U BT i 44
HIRg, WTLABESE A A SR EEEIAE B, B R ks X A % -

>>> import time, os.path
>>> photofiles = ['img 1074.jpg', 'img 1076.jpg', 'img_1077.jpg']
>>> class BatchRename (Template) :

delimiter = 'S%'

T 1D
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HEHEE—5)

>>> fmt = input ('Enter rename style (2%d-date %n-seqnum $f-format) : ")
Enter rename style (%d-date %n—-segnum $f-format): Ashley_3%n%f
>>> t = BatchRename (fmt)
>>> date = time.strftime ('%d%bSy")
>>> for i, filename in enumerate (photofiles):

base, ext = os.path.splitext (filename)

newname = t.substitute (d=date, n=i, f=ext)

print ('{0} ——> {1}'.format (filename, newname))

img_1074.jpg ——> Ashley_0.Jjpg
img_1076.jpg ——> Ashley_1.Jjpg
img_1077.jpg ——> Ashley_2.7Jpg

MR 75— (R, AR 2 b i 1 A% AT 70 B A B T PALE) XML AR A0
A HTML AR B A 5T .

11.3 =& E5E 4 HE (Binary Data Record Layouts)

struct BAHRAL T pack () Ml unpack () &, FREM S E)RERN ERRERR. PANHEFIER,
WAFEARE zipfile SAHRIFET, 6 HIEREIEE M ZIP 52 RS (header information). JE 4
FEZCHE wrn A1 T A EV 2 W R R PR 57 TCAR ) SEF 58 B (unsigned number). " <" FIREMEEMER/N,
i /)N (little-endian) {37 TCAHIE )T

import struct

with open('myfile.zip', 'rb') as f:
data = f.read()

start = 0

for i in range (3): # show the first 3 file headers
start += 14
fields = struct.unpack ('<IIIHH', data[start:start+16])
crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

filename = data[start:start+filenamesize]

start += filenamesize

extra = data[start:startt+extra_size]

print (filename, hex(crc32), comp_size, uncomp_size)

start += extra_size + comp_size # skip to the next header

11.3. =g #IZF £ 24 HE (Binary Data Record Layouts) 101
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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.')

Z e R EER R, B0 I SR SRR T4% . (B, threading AHAH AL T £
{E [] 25 B R 4514 (synchronization primitive), 13584 (lock). 4 (event). {5{4-5%4 (condition variable) 1
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 $%s not found', 'server.conf')
logging.error ('Error occurred')

logging.critical ('Critical error -- shutting down')

EgEA AT

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred
CRITICAL:root:Critical error —- shutting down
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TEFERAEE, AR RE AN Sl s, Hoi Sl 986 BASEE S 35 (standard error) . HAt SR IEALHE
ARSI B 1 (4. EORHE (datagram) . AFREEAEEE (socket) B HTTP falflRf. it s ol AR EIUE T
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 €7 F B TROE B (K2 MW (AT 2 BRFTH (reference counting) [Vl i garbage collection SEJH
BRIEEEZH) . H—H2 BRI R EAA, iRl et .

I = R 2 o ) AR S XOREVERIE 8 R, (LR T 0 75 S 4 T SR i L Aty 2 e i e B (B e . w]
T, B RRBEEM, WerEsr ek AL (permanent) )2 . weakref BALFLALK THAT
DAL ST 2 IR REBEI . Y AT T Sy, B B — 5551 3 (weakref table) HiF5 4,
EIEF5 5] FH 44 55— [0 1F (callback). L7 f E F A5 B 77 (cache) IS8 A AR [E) E5 55 1) 40 4 -

>>> import weakref, gc
>>> class A:
def _ init_ (self, wvalue):
self.value = value
def _ _repr_ (self):
return str(self.value)

>>> a = A(10) # create a reference

>>> d = weakref.WeakValueDictionary ()

>>> d['primary'] = a # does not create a reference

>>> d['primary'] # fetch the object if it is still alive
10

>>> del a # remove the one reference

>>> gc.collect () # run garbage collection right away

0

>>> d['primary'] # entry was automatically removed

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
d['primary'] # entry was automatically removed
File "C:/python311/lib/weakref.py", line 46, in _ getitem_
o = self.datalkey] ()
KeyError: 'primary'

11.7 {EHAR List TR

A2 BRI TR, AT DAER P list (BRs)) ZMEDIGNE . (HU2, AR e RE i 25 R
it S SERAR AT

array SRR T —ff array () ¥fF, BB list, HEREREFIFEREOR B AR BT T pi
JEIR— (A BB 5 (array), DAWIAE (2 TCALIY) 64T 5E i B (unsigned binary numbers) [EVfiti 77 217 (A2 A5(E)
"H"), TIAE Python YRR IERL list v, A JECF a3 B 16 {7 oAl :

>>> from array import array

>>> a = array('H', [4000, 10, 700, 22222])
>>> sum(a)

26932

BT 1)
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HEHEE—5)
>>> af[l:3]
array ('H', [10, 700])

collections AP T —1M deque () ¥4, BB list, HAEL MM A (append) Fl3# H (pop) K
R, T AR v A R 1 S . B RE A R A B VEENS (queue) AR B 4 S 1 S5 (breadth first tree

search):

>>> from collections import deque

>>> d = deque(["taskl", "task2", "task3"])
>>> d.append("task4")

>>> print ("Handling", d.popleft())
Handling taskl

unsearched = deque ([starting_node])
def breadth_ first_search (unsearched) :
node = unsearched.popleft ()
for m in gen_moves (node) :
if is_goal (m) :
return m
unsearched. append (m)

B TR list FEAERASH, eRSCUBARME T HAL TR, Blfl bisect B, HAREEHRAE sorted list (T
#1) fpRa:

>>> import bisect

>>> scores = [ (100, 'perl'), (200, 'tcl'), (400, 'lua'), (500, 'python')]
>>> bisect.insort (scores, (300, 'ruby'))

>>> scores

[ (100, 'perl'), (200, 'tcl'), (300, 'ruby'), (400, 'lua'), (500, 'python')]

heapqg BATARAL T —2EpR50, AEELHYIEAR list AT VEHERT (heap). f/MERYIHH S RFFIERIE S . #)
— SR WA T E, (AR List 34 THE T 1 E AR URE, Eaia i

>>> 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 +itFl (Decimal) ZE8EH

decimal MRALFRML T —Mf Decimal ZORMEAY, FHN it il vr Bh e . A B i 77 B8 £ 1oat
BE, % class F5E)E A 4 1S

o Gxrtte PR X R A S R I RN R A I
o HPAEHELL (precision) 5,

o BRI, DA R A B LA

o JBEA R/ N # (decimal place), B

o UG T A BT L AT O R
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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 FEAH I HR HIE R b 752 R RS R L -

>>> getcontext () .prec = 36
>>> Decimal (1) / Decimal (7)
Decimal ('0.142857142857142857142857142857142857")

11.8. +i& %l (Decimal) jZE5EEE 105
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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

MR K] 8248 —42 Python gy i AT & BT A I RSy 20K . QSRR A f5 2 — 45 E AL
E’J I OHﬁﬁfE‘%% e R B 5% 2.0 L, RENE RN T RN 24 1.0 502 2.0 #@{E5, PABURIE
= N E O

)y 2 AN e — {352 32 5% (virual environment), 1852 — M LA E R, [ ELEE 24 T 455 E A )
Python, PAN—ZRFIFBME.

AT R P R X RT A P ] A E BB . DARIDA P gl o) 7, eI A EEHEAE A CvE
BERE, EIH @460 1O R, SRimi e IRt B T A 75 Sh—M 2.0 Oy EERds . 22 MRt B 5
SRR R P THE] 3.0 i, BEA e R RN A rEE.

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.

fEH LG, e R B N YOI 2 i, DATAR (script) $07 ven BUAHIFLEL 4852 %
FHIcH S

[python -m venv tutorial-env ]

R tutorial-env NEFEWEE, BEES tutorial-env Ehlsk, [ H W &7E L &7 —{f4 Python
LRI AR DA RO ] ) S SBAR A R A
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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 J

(13 B A xU 15 8 A s bash shell. Q1R AR /Z A esh o # £ish shell, JEE K activate.csh 8
activate. fish [FI7,)

()% [EMEER B Gt AR shell 3878 570 AR BUR R IE AL 6T 0 [EMEEER BT, () FAS OB LR RTERLAT python
FA IRE A AT ATS 21 FE 2 1) Python AR, (il :
$ source ~/envs/tutorial-env/bin/activate

(tutorial-env) $ python
Python 3.5.1 (default, May 6 2016, 10:59:36)

>>> import sys

>>> sys.path

['', '/usr/local/lib/python35.zip', ...,
'~/envs/tutorial-env/lib/python3.5/site-packages']
>>>

M ORI

[deactivate ]

TR # A

123 H pip EBEH

AR A — R Y i pip RIFER L SE . FHFIRE R EM: . pip & Python Package Index Z4EE /. IR
AT DA 18 AR i A4 B (B 25 [F]'E Python Package Index.

pip B 7454 : Vinstall”, “uninstall”, “freeze” £55%, (W]PAZ % installing-index 555, KRHUS pip AY5E
FEEIIA S )

VRAT LAZ i 48 52 B 1R 44 P AR e B AR RO -

(tutorial-env) $ python -m pip install novas
Collecting novas

Downloading novas-3.1.1.3.tar.gz (136kB)
Installing collected packages: novas

Running setup.py install for novas
Successfully installed novas-3.1.1.3

VRULT VA IR R4 2 A4 B == MBI AR e A -
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(tutorial-env) $ python -m pip install requests==2.6.0
Collecting requests==2.6.0

Using cached requests-2.6.0-py2.py3-none—any.whl
Installing collected packages: requests
Successfully installed requests-2.6.0

SORIREHATILIR S, pip GRIERA CACLRGH, SRR EHAM. Anl AR BRI B A SR 2R
FazhiAs, SO PAMIAT python —m pip install --upgrade AUEEMFTIEIRBIIMA -

(tutorial-env) $ python -m pip install --upgrade requests
Collecting requests
Installing collected packages: requests
Found existing installation: requests 2.6.0
Uninstalling requests-2.6.0:
Successfully uninstalled requests-2.6.0
Successfully installed requests-2.7.0

python -m pip uninstall R 2 HE M4 T AR EBEEE TR IR E .
python -m pip show u] PABUR—fH4EE B1FHEHIL:

(tutorial-env) $ python -m pip show requests
Metadata-Version: 2.0

Name: requests

Version: 2.7.0

Summary: Python HTTP for Humans.

Home-page: http://python-requests.org
Author: Kenneth Reitz

Author-email: me@kennethreitz.com

License: Apache 2.0

Location: /Users/akuchling/envs/tutorial-env/lib/python3.4/site-packages
Requires:

python -m pip list SrEUREREEREE G 87N EM:

(tutorial-env) $ python -m pip list
novas (3.1.1.3)

numpy (1.9.2)

pip (7.0.3)

requests (2.7.0)

setuptools (16.0)

python -m pip freeze A DAEI[E— M 2 & LM E ¥, (A28 H python -m pip
install AfPAGERERIARS. — MBI R A G2 H0E B M B3] — N requirements. txt MIRESE:

(tutorial-env) $
(tutorial-env) $
novas==3.1.1.3
numpy==1.9.2

python -m pip freeze > requirements.txt
cat requirements.txt

requests==2.7.0

requirements.txt A ARAZBIMCA ], [ HARERE e AR — 3043 (M3 T DA install
—r LRH R R AT

(tutorial-env) $ python -m pip install -r requirements.txt
Collecting novas==3.1.1.3 (from -r requirements.txt (line 1))

BHT—3D

12.3. [ pip BEEH# 109
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(M L—H)
Coiiécting numpy==1.9.2 (from -r requirements.txt (line 2))
Coiiécting requests==2.7.0 (from -r requirements.txt (line 3))
Inééélling 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 AEZWIEI . £ K pip HYSEEE SRS A Y installing-index 458 . MRS T — A 845 K
1& Python Package Index #1 [}, {7 [ Python packaging user guide.
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cHAPTER 13

REA I REE L) 7

(ETRf A B2 m] REHG (EV 38 A0 1) Python () BiLER

G AR AT Python HCRETEBUE AR % h Bridil

YRR RZAEMIFETER 2 s £ g ?
AR Python SR —F4) o i SR HAB S 75

library-index :

PRz ESDE S T, et ek (HRR) M5 R g8, w2 e o d E
Ao FFHENY Python B4 THUA & (0 & R 2 M INARAG . A e nl DAGEHK Unix (546 . @i HTTP 504
FCE. EVERLEL adran S ERIE, AR REFZ AL . [DE RS FE DARR T
F A BB LA W] DA o

installing-index : [ SELfif f88 41 2 % HCAth Python {25 7 4 5 (5L AR o

reference-index: Python §A DA KRR B I REAEINT . S8 e ERGi A g A Lenz Iy, (BARE—EsE =
By e R 2 AR A -

T4 Python [1 &5 :

https://www.python.org: Python ] 240 . B ERAMG. SCFPANHESS S| Python AH B IAE EH .
https://docs.python.org: RH 7 Python 4304,

https://pypi.org: Python Z{425| (Python Package Index), 2 Hijtl#k[EIfHE] Cheese Shop', [FI48 T i f#%
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 & —ff#H % KIFER AL, AUEER

WS WML VLA R EVA . R IEME A5 5 i B U 4 i S 7F — A< 44 [E] Python Cookbook
(O'Reilly & Associates, ISBN 0-596-00797-3.) [ 24k,

https://pyvideo.org BT & B FH & HEAHL R G [EI 4R B8 Python AH B2 Fri4 .

https://scipy.org: The Scientific Python 5@ {7 1 A w3 [k 1) JE S B (B4, DAS TR ()
PR, MRIEEEE. JREMR S . RS E. SRS —RIE.

! [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)

TEFRE A I B A INMBAS S VSR b = D REFF H 35 ABEAERE T Tab G b2 8G Btk
Python IAAJ#4FR . 241 Jry s AL A ] HOBLRZ AR X Tl i A s string. a, BEAXZRIEN AR
Ja—A> o ZETRE RO RIS G R AT R A S M2 iR A e . TR AA __getattr () 7
TR G %R — R X AT BE S AT I AR 7 5 SCROACRS o BRIATC B0 2R3 VR 1) 24 77 S PR AT SRR
MPTHS 48 cpython_history HSCHF. BT SAE T — KA MRREAR S 10 TE) R4k mT o

14.2 EENEHEXNERF=E

SLELIROAS ) LR AR AT L, IR REAY tH BURRE 2 — (A E Rt (e — S EV A B Bl WoRaE
TERF U ENTIR A TR AR (AU (parser) HIGH N —F T 15 F5 A 15T (indent token) ) , TR oA
1o A B ZE AT AT RE G (T BRI AT IR R . A e IR A (SR RER) 598, 5 9ERILAT
SRAGIEHES, ARBERA .

AT R EN BB R O %, SR BRp ], A [Python, B HA Tab S H B 5. W
PO R d R A (. AT & 2 ENLE B A B o . 53— A
HE)RESE, #EE bpython.
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cHAPTER 15

FREES . IRE SRR

TERH AR, 17 B (floating-point number) 2 DARLSE] 2 () Ay/NFoR. BlmnE, 7E-FsEhi/h
#h 0. 125 A[PEr(E] 1710 + 2/100 + 5/1000, [FEEEAEHE, R/ 0.001 AIH4E 02 + 0/4 + 1/8. 18
P /N AR R R B, T ME— B R RIFE A AT A IR 3R, BB AN R .

ASERIE, K2 A/ NIRRT L A "I O NEEROR . — RIS R, ARl A r e (7 B U R
PBRAAE ST EEA i 7 B O

eI, B R A S W . DASM S 13 (BB, AT DA HI (B E it o

(03 )

e 5 S bpUR S

[0.33 ]

G B S bpUR S

[0.333 ]

R, AR 6 2 DA, R AR R IR 173, (AR BEBOIGHORG 1E %
7~ 1/3,

FIRRRTERE, AN IRIBUE A D AR e /N, e /Nl 0.1 FREETA R 3/ NEOR i 3% . A
HEC/NE, 1710 g R AER N

[0.0001100110011001100l10011001100110011001100110011. 50 ]

HEARAEAE A BRI AL, st L SR . MBTERZ SRt , PO 3l — i 7 ok
iy, Hob TR0 ARk, 53 EAcFoR, 2B A ERIFEH. 75 110 16l 1,
TS (E] 3602879701896397 / 2 ** 55, MiEMAIFR T EIT, (HARSEAENR 1/10 Y HEIE
WH.

R BRI T3, R E EE S B E 2RI . Python W @ By — M e LT R, AT

T AEAERH M T ) AL U R BRI A E . FERZ R D, 4n2R Python ELAY & B 584
W ALBUE , HFORRAAAERT SR T 0.1 i s UE, B MBURE:
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>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

ig H BN A MOE 2, LA Python (7 UPRFFAE AT DA SZ RO FER , I BUR & AR Bfe :

>>> 1 / 10
0.1

— BRI, EESRE A BT R E AR ER 1710, [HELEREERI R REFORI AL b, Bk
YESE )

MR, ARZ AR TEMCE, LR MaETn Eaa e o, sl 5% o.1 fMo.
10000000000000001 #1 O. 1000000000000000055511151231257827021181583404541015625,
Al 3602879701896397 / 2 *x 55 irfbl. M E =W A S St A T RUE, AT — ﬂﬁl%[
{EES AT AR R, [FRFREF eval (repr(x)) == xo

JiE 52 1, Python ({78 FJG (prompt) HLEIH ) repr () KR FEEIMH A 17 A RCE: 0.
1000000:0000000010 % Python 3.1 B4R, Python (FEKEBAIFRS L) BIFERESERIL o ad i BB
FHBURE) 0.1

TR, SE R HEGIE R TR AR R, [EVAVZ Python 18R (bug), HARAREEAMGAYSHRE. B
f A SCIRBE RSN P B O S, Rl B R BRI S B b (REAR A e G T T'@“ﬁff%ﬁ
[E], A 865 2 R AR A i B A R )

(IR SR Y, PR AT REAS 2 T H3 A% 5XAL (string formatting) (F1AE B A 2507 4

>>> 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"

WTR—AFRERNS, EEEERL, FHEIORE 258 (REAR EAE & ARG TR 0
18,

EELEREEEIE T ML, S (E, 0.1 AEEIER 1/10, FE=A8 0.1 A, tAEEL
KGR 0.3

>> 1 + .1 + .1 == .3
False

[A] IR, 0.1 NEEFFEEHITRIERY 1710, #4 0.3 AR HITRMERY 3/10, FHIEH round () MAEAE
S KR K

>>> round(.1, 1) + round(.1, 1) + round(.1, 1) == round(.3, 1)
False

SESRMCT N G P O M RORS MERUE, H round () eRsURTDABSRR A& A BT E ), fni—2, A5
AR A 38 15 T DAL L

>>> round(.1 + .1 + .1, 10) == round(.3, 10)
True

T B RS AV Z XS NIRRT DL . A 7017 IR AL R R PR B — P R A AN
HOHIGA . 351 Examples of Floating Point Problerms JILE 17 12 S HL ] B S8 v Bl L FL ARG
MEELEAA . 8] 2205 The Perils of Floating Point FBUHAth H WL A AN G i) B 52 AN 4
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WE FSCRARBRTAR, T EREA S EASE. ] A, BN EEENE S0 Python (Y float (P24
) EEAPEZE, RTREEE AR K, AR BB b, AU B B2 R AN R 25453
2 1. BERKZHENTEARED &M EE, ERFERME, eEIEEAEE, AKX float HEHAT
RE G AR BT A RRZE .

BfE SRR BE R B S, (A REETE, WK R R A R BURE, AR A A
EHEWIAE, ISEMEAERTESIMES R, str O BHFELAER 2Bk, Mg s m B s, TaE
formatstrings H1 B str. format () method (k) MRS HIH .

AR T RE A, FTRARZEH decimal BigH, & RIEAER N e E R B SRS TR
JE AR e (O

%*@ﬁ%?ﬁ?ﬁ@ﬁ%%ﬁ fractions R4, FZHBUAHIE A A BEOREMEER (] UK ERRE 1/3
BRI .

MR B A B, RS — T NumPy £, DAS i SciPy SRR FF 2 iR B &t
AT A BN . FHSE) <htips://scipy.org>,

HEFE R ET, #AK A B AE — M float i K5 i {f, Python #2 it iy T. H vl 5 Bl & i, float.
as_integer_ratio () method 7] ¥—1f float [F{H £ RE4H:

>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

HIA % AR Y, BT IR P B G (-

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () method PAT/SHE(L (FEK(E) 16) I float, —HEATDAKS Hh VR &6 1 I ok 77 R 1A -

>>> x.hex ()
'0x1.921f9f01b866ep+1"

TE A R 7N HE LR TR AT A HE L E 2 float {5 :

>>> x == float.fromhex ('0x1.921f9f01b866ep+1")
True

HIR R RN ER PR AT AR R IAS Y Python 2 R AT S LA Sl (CBSIR R SEG), [EE L
TR MRS (W1 JAVA i1 C99) AZ[EIEF} .

F— A A LHZ math. fsum () R, REFERHEARIREET EV RS HEE AR o BE e m B A 7 i)
MEEHERE, BBl [RENRIE (ost digits) ] . 50T AR BTECEE S MMERERE (overall accuracy), fif5ER2ER
F R RRE Y BRI R

>>> sum([0.1] * 10) == 1.0
False

>>> math.fsum([0.1] * 10) == 1.0
True
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15.1 RREIRZE (Representation Error)

AHG EREAAERE [0.1] W7, EERIRE OSSR BIATRER 2T DA BERE i 60F
MR A BEATRR N E .

Representation error (Frniknte) RAGEHENEY, AL (B LEARZH) il NEEAR GRS HERLLA
T CRRE(E) 2) /NEEIR . 552 Python (5 Perl, C. C++. JAVA. Fortran MIHAWFFZ ) il # A @ HU/R IR
S B PR VR ) R

EfHEIR? 1/10 fEFAE ML A— 18— 7/ NEOR R . 2 /0 B AE 2000 4FDAZK, #6°F BT 1 S0 e 0
IEEE-754 7 B E s Ae B B &% BT A 19-T- 5 #50A TEEE 754 binary64 B2 i) [#k5 5 (double precision)
AAEIE] Python [ float, IEEE 754 binary64 ({0 53 fLTCHRE L, FTAFES ARy, SERE@ %% /148 0.1 #(E)
B AT, DA J24N (R FOR, g J 2 EL A 53 Mook Elt. mIRAi

[1 / 10 ~= J / (2**N)

HERE:

[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

BrbA, 7E IEEE 754 K5, 1/10 Ay e :

[7205759403792794 / 2 ** 56

A5 TRV RERIBR DA, Er &4

[3602879701896397 J/ 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!

FrUARE IS fe s E T&H] 1/10: B2 LIRMRE 8, tugl 2 © RE153:21 1Y IEEE 754 double 51
{H:

>>> 0.1 * 2 ** 55
3602879701896397.0

WA % 70 WO LA 10%%55, HIWT AR BIRZAELA S5 8 it (o 87 His -

>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625
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BB+ E’Jﬁ{ﬁ%ﬁtﬁ#ﬁMr@{ i {H 0.1000000000000000055511151231257827021181583404541015625,
,\,\%/Tm%lﬂ’ﬁjﬁuiiﬁ, 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"
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cHAPTER 16

it (E

16.1 EEiER

16.1.1 SERRETE

MR URIN, REAR A TEVRE RN B AR I . FERCERGT , R I E) HRAT 2k ARk A SR
IfA, ERFAEST B 9] 2 53R I FP A — N AR AR BRES . (i try IR except TRIFTALIER) 5
AR R SCH AR TR ) AR TR R, SRS AT ERRESHER L X T
RSB R DA B N TFRE R DL 25 . A S DRI BRI S A BIPME R R R H T ar A IE
R I 2 AR .

[ 478 FICEOR SRR T A BT (B2 Control-C B Delete ) @IUH#ALIRMF :52/m 5
JC. TEAR OB TIBRR P A— R BT, #7514 KeyboardInterrupt fil4h, (HAILATEIS try BRIAR R,

16.1.2 T[#{THY Python [Fl&
7E48 BSD ) Unix 245 I+, Python [EJ4< ] DAE #8047, whMg shell Atk i A FiEAT:

{#]/usr/bin/env python3.5 ]

(s Esgas e B paTa 1) R FEDARE M THEEN ¢ WA SR T, 1
S b AT Unix BT (' \n') 45, TR Windows ('\r\n") [T, #¥ERE, 9%
"4 ' JIATE Python B EIAR.

ATPARE ] chmod 5 - EVEIAHK T nl LA THEA S HERR .

[$ chmod +x myscript.py ]

& Windows #4t b, [ [I#ATRA ] AR, Python Z4AEX G HENN .oy B python. exe HHE
A, EERE R Python A & EEAEST . RIS AT AR pyw, TEEMEMET, M5 & B
EENCRCEITET 8

! GNU Readline Z{7ff1j— i /4 7] fig G HL 1155 — 8 .
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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,

15 (A 52 U7 B AR sl B, 3 Python fEEIAS g Ui E A 1F , BURE AN Eriliafilie, & /dev/cty fEE
A IAREAR A & (B HIRBIS G E B . BT R B XSS 2 s M AT, FIe e
gl import [P 14 1T PAYE BB ORI R e s i o AR AT DAYE S AR R i sys.psl fll sys.ps2
FHURTTC,

WA AR T H E) i B B AN BB A 5, AR ] DATE &3k [ B A% 48 P 6 ML £ os.path.
isfile ('.pythonrc.py'): exec (open('.pythonrc.py').read () AR EEMTE. Wk
WRAEAE—REA G E AR S, AR ZEE AR o A s B -

import os
filename = os.environ.get ('PYTHONSTARTUP'")
if filename and os.path.isfile(filename) :
with open(filename) as fobj:
startup_file = fobj.read()
exec (startup_file)

16.1.4 EEMLEHE

Python $2{L T A48 F-HE/RHAT A 7 X sitecustomize Fl usercustomize., Z T fFE & TAER), HEFRER
| F ;= site-packages H AN E . JE3h Python H4a47 A R ACH:

>>> import site
>>> site.getusersitepackages ()
'/home/user/.local/lib/python3.5/site-packages'

IETE7 f@ﬂ%?’f%ﬁ E E{“ﬁﬂ@*@% usercustomize.py B@Tﬁ%, ﬂ%f@ﬁgﬂgﬁfﬂgﬁi/\ﬁqj o 'TZ
G52 Python [RFRIFIY, FRAEE LA —s BRIAFIB LAZE ] H B import .

sitecustomize B TAEJT =AM, (A& T EAVEPE B AE 4 R site-packages H 417, H-7F usercustomize 22
HISA . BEZATIESH site BT TR .

i)
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APPENDIX A

>>>

83X shell (R Python #2787 0. 5 I RETE LR oh DAL B 5 AR A T I AR R 91

AR

2to3

o TE— WA HE RS W . FE B S A @ AT (delimiter, FIANFESE. HHE9E. AFEHEEK
=519%) BB, siRAEEE—HEEAS (decorator) 2 4%, Bl AFEXABIE, BB\ shell HRH7H
# Python $E£/R“FIT.

o B Ellipsis,

— {7 % Python 2.x FEsCHSEE/E] Python 3.x FEAMEAY TH, B /27 BRI AHS S AU AAH 2 P A AL
BEE, T SRR M AR 30 S BT G i JER Fr AT T Al 24

2t03 FE 0] PABEME R X HH DA 1ib2to3 il B4 T MWL A DB, ¥E Tools/scripts/
2to3. w2[E 2to3-reference.

abstract base class (fill%JEcKE])

S EREE (REE ABC) #4t T e Mk, 1EEduck-typing (B8 FR(E]) Mitizc. Hih
I FANT, B2 hasattr (), RIS SU A MBR SR (100081 AT/ (magic method) ) .
ABC [EI[EJ##Y subclass (FHHE]) , BMERER H 75— class (BHE]), {HJ5A[# isinstance ()
J issubclass () #il; #2[E abc HALRYEIH 4. Python 4 #F £ [EE ) ABC, ARG (1F
collections.abc i), #F (¥£ numbers #igl). &% (FF io #54H) I import 4GS FIEH A £%
(#£ importlib.abc BifH). YRATAME abe fi4H A H T ABC,

annotation ([EJf%)

jgﬁlﬁﬁi-?é%t class 1. M2 Bl M EEAH B BERE. BIEG, ERHAREEpe hine (ZUEHR
) e

TEBATES (runtime), (W35 O (EVRE VAP, (ALt 8. class B PEANR N EAR, &bk
FEETEAEAH . class fIR Y __annotations_ 4F5KETET.

#52(Flvariable annotation. function annotation. PEP 484 1 PEP 526, 52 ¥h HTh e ER . B
EVRR ) e R B 8 5% 22 [E) annotations-howto.,
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argument (5]4%)
WP 1Y oK X B BIE 46 function (8{method) W{B. 58CH WitE:

o M4EF 7] 3 (keyword argument): FERRENY . PAGREIT (identifier, B4l name=) BHEHAYH]HL,
o2 PA ** f& 1A dictionary (FZ4iL) [EIREBELERS 2. Flan, 3 715 &BZPAT complex () IEAY
Hh g B S |

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

o 12 % 5| $ (positional argument): 2 B GET 5 A5 1B, 7 B [ BOTHE— M85 | B SR A AR AR 11
B, A (8 fEE > 2 & fierable (AERPICE) HEITTRGEEE. Filn, 3 H 5 HEZLARIEFN]
IEASGIE &

complex (3, 5)
complex (* (3, 5))

51 W v A ek AR T A B . BV SRS (R e AR B, S (E calls Fofifi. 7ER%
R, AT AESE SR AR RN — A5 18 H S Ah (e s e 4 s 0

ks ETER N parameter (2%%) WH . # JEEPH5 SR 282 M 2E], PAK PEP 362,
asynchronous context manager (JE[FR]2B5EEEPIZS)

—fH "] PAFE i async with BRIAX T REROW M, MEZEMEE __aenter_ () Al
__aexit__ () method (H¥E) ARIEEHIN. B PEP 492 5] A,

asynchronous generator (JE[RZBEH:2%)
— 1l & [a] {# asynchronous generator iterator (AE[FHEIAEFEEE) MR . BEHERRBE ML async
def &KW FERZ (coroutine function), HAFM R B T vield EHNK, BBA M —FRF W R
async for [FIEMME.

T AR AT R AR R — AR S A 2 R 2, (AR, TR R R R R P E A BEIRE
(asynchronous generator iterator). & —FFIEMN R IEARENERE, IO e mfiag, AR %,

— AR EV 2R TR A await R, PAK async for fll async with PR,

asynchronous generator iterator (|R]35E): 25 [EURES)
—A{{E asynchronous generator (JEFIEVAERE) RECHT B .

& B —{Hasynchronous iterator (AE[FHEUREY), B EVPA__anext_ () method FIFIYEE, & [a]{H—{F
Y (awaitable object), sz TIERI A E A g8 R0 348, HEBEI N yield HH
s

B yield Y EEBART, ERCEMENTIRAE (GG B EU W E T 1) oy BARK) . EER ¥
EA ZEREVAS 1 __anext_ () [BHER A S5 A RO ERE, & e iem kihy #4538
1. 2 PEP 492 #1 PEP 525,

asynchronous iterable (-] o[ [F{CH1:)
— B4, B R PATE async for BRAX i . MHMEER __aiter_ () method [A] {8 —
B asynchronous iterator (FE[FENLES). B PEP 492 5] A,

asynchronous iterator (JE[RI2BERES)
—HEAE __aiter_ () fl__anext__ () method ¥4, _ anext_ () WA E—{fawaitable (W]
EREIE) . async for ETIERIAENERAY __anext_ () method Ff[MIE AW S5 14, HEIE
5% stopAsyncIteration 4. i PEP 492 5| A,

attribute ()&M)
— (W B LW A BB O, RZ(EK 2 Be a1 1 ) 3 0 R 355X (dotted expression) )44 g2 B8 . @i,
R o H—HE M a, RIEZEEITEREDA 0.0 BESHE.
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WER— M EARE, % TR — R AR A2 h identifiers JIT € 36 2 S EVRF (identifier) 198 M2 4 7T fiE
(g, BIANGE] setattr () o MRIEHEAE PR EEA G 70 PR ARA I, 22 getattr ()
REAFE .

awaitable (W Z:55M1k)
—fHE T ATE await R PR AP BT UE— W coroutine (h#8), B2 — M4 _await__ ()
method ¥4, %552 [E PEP 492,

BDFL
Benevolent Dictator For Life (& B {"25M# ¥ ), X4 Guido van Rossum, Python f{#3E# .

binary file (—iEiHIEER)
file object BRI F % WAt £, —HERISCLERYBITAFEA " HERIBER (' xb, twb ' B0 b ) TR
ff. sys.stdin.buffer, sys.stdout.buffer PAMN io0.BytesIO Ml gzip.GzipFile [5LHiI.

w2 Eext file (CFAEZE), ER—MAREERIEA str YWIFRRERY.

borrowed reference (fiJ[]ZK)
1£ Python [¥] C API /1, 55| &4 —FXE5IH, HRAZNREREFAFTEZTI . RS
BT SAR B — SR E . BN, SR RS v AR B R S ) B e — 1 strong reference RAHER T .

$tborrowed reference WEIY Py_INCREF () DA E R (in-place) $#[F|[Flstrong reference 2% it sk B
BRAERZ A BEAE SR — IR A 2 B2 migisH(E) . Py_NewRef () pRzCT] A & — BB ) strong

reference.,

bytes-like object (FEfycalH ¥tk)
—{l] 37 4% bufferobjects H BEFIME HY C-contiguous B m Y4 . BHEIEIIEN bytes, bytearray #l
array.array ¥, PAKFFZHE RE) menoryview Y. FEA oA R YR R BEHE 3 ) EORHT)
FIEEE SGER AR, fF 2 IR SR socket (FHEE) #Hik.

A S S R R ORISR EE e M RRIE) [T SR AT R . T
S G 1 I Y W45 bytearray, PAMN bytearray i memoryview. HAWM) AT HEE G E
PHEREAEAEA T (THEEMEOCER Y] ) B B FE bytes, PAK bytes Y

memoryview,

bytecode ({iJCHfE)
Python f) J5 G5 & 9l s i AL JCALAE , /2 Python F23UFE CPython B i##k FFIEIF R, 3 01oc4l
WSt S AFAE oy REEH, PAUEES AT — (RS R REET S sk (W] DAAS F A J5 0 1 =3 A
SENTCALNE ). Sff [PEEES (intermediate language) | $E(E) 28 T4 — 1l virtual machine ([EH5EH4RS)
b, RE(E S G AT B 5 C AL S E A M2 (machine code). FEHENE, (ocALAEIH 2
FEEAE AN A1) Python [EHEEME RS 2 FIEVER), WASREYEAIRI AR ) Python 2 F AR FEFIEE -

(L TCALAGAY 451 mT ATE dis A EI SO )

callable (n[PERLHy{L:)
— 1l callable & R] PAGEIEIL 4004, WEIYIRE AT BE DA RANE A 41518 (55 Wargument ) :

[callable(argumentl, argument2, argumentN) ]

—A{ function HE AL fymethod #B %2 callable., — A BE __call () H¥ER) class 2 B ] 4L 2 1A
callable,

callback ([A]If)
VIS | 3ol (0 1) — 18 B A2 2X (subroutine) pRIZX, @ E A 2 LA R ] B LA 7«

class (Hi([E])
— W A ST B A A . Class 1) 8 3838 % & 2 7 method [¥)E 3%, i8¢ method 1] PAYE
class [ BB LA THAE

class variable (K([E/528)
—fBIA7E class R EFE, HIERZ HAETE class JEIK (GBI ZAE class [EFIH) BB 588,
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complex number ([E]4%})
—HIRM AT H BRI TE, AR Bera e 2on B — M g —mERR . Bt E
BOEAL (-1 AT R) M EERy, EAEE R P (E 1, TS 5. Python [Flg:
THEEE R, ERAEENRERIORER: B MEsn 5 whimE, flans+13. 558
# math BAHFI TR R ES, FSEH cmath B, EVS00 6 A& — A i R SR ae .
WRARE A 2B 2B e Mp R, IBEAT-AEREE /R ] PAZe e Z 8 e M.

context manager ({5155 H1%S)
FEwith AP HETENY _ enter_ () fl__exit_ () FESEEHIFERSH NS, &0 PEP 343,

context variable (1i5hE5))
—{R A, HAE W DRSS B SO SR I A AR, 38 B AT 4 1R % 7 1% (Thread-Local Storage),
R, — S AT TR A AN FERE. R, BNMESEEE, F—MRfTsEh et es
ZARNESE, ST g, RAEENTAIER AT # (concurrent asynchronous task) 1, 35
hrenyiBE]., #2[E contextvars.,

contiguous (&%)
S — A 48 17 [ 52 C-contiguous B /& Fortran contiguous, HI|'E & e gy ¥ [El 2B 8. Z 4 (zero-
dimensional) ) & f [ #[ 2 C M Fortran contiguous, ¥F—#E (one-dimensional) [#%1] 4, I8 H UALERCIE
B AR AR HES ), TR T E R A LR ERY . 7E 2 4 (multidimensional) C-contiguous 41 5t ,
Fiere AR AR AL A M 5 R AR I H R, SefR— &R 5| s ki, 4RI, FE Fortran contiguous [fi%1]Hr,
E—RREG bR

coroutine (i)
e 2 R A (subroutine) (1) —FH B [EIREFEMITE A . mIRR IS A 5010 1Rl ) 26l A (e 57 — {081 el ] 2k
iEH:'u%ﬁﬂ%ﬁ%%ﬁﬁl%ﬂ%ﬁ%ﬁ?ﬁ@/\‘ REAEE . EMREELL async def BUAXBEE. 7
2 [F] PEP 492,

coroutine function (IFErAR)
—{H [ coroutine (FAE) PFRIRR . —HHRERXFEDA asyne def BkwiwEss, Eaeaas
await. async for fll async with B85 . SLEE#EFEH PEP 492 5] A,

CPython
Python 2R FES HUTZUE B /E (canonical implementation), #§Z$1i{E python.org I, [CPython] i #FEEYE
WhBLRFREAE T, DAl A I EEVE B B REF W E/E, 140 Jython BY IronPython.

decorator (ZH:fiiz%)

— e, EERES MK, BTG ewrapper BEE, #E HIE-—fE K =X 1) 4 (E] (function
transformation), SRS REH 2 classmethod () Fl staticmethod () .

Hetian ik HUE R . DA 8 e U FRAE R 3R R SR -

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arg):

Class WAAEAF RIS, (HAETREILLBORE . BN SEahg i E L E, w52 E e 58RI class 5%
IR A

descriptor (1iiA%%)
EfIEXT __get_ (), __set_ () Bk __delete_ () FEMXS. L REW MR, ©
HIRFR S EAT M e B M EE R Bl . W IEOLT, A a.b RIKEL. BB SR @ e &7
a B FIAPERZFRN b IXTE, (HUER b & — D REs, WS AX NS . B IA
FIAR S 2 TR 2 I L Python Y 568, BN @2 B ARMER BLRY, B, H¥E. FHEEME.
K. BT EA BN G A4
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BRI A S method FYSE 2 ¥R, w52 (E descriptors S A #5360 H FH o

dictionary (‘i)
— AN RIEC, FoP A R RS B R . ST ARAEAMTAA __hash_ () Ml _eq () Hi&
HIXT4 . 7E Perl 54 hash,

dictionary comprehension (‘L5 4 iEE)
— BB, AR Bl AT R b ) &R s A e R, (B R A S A — fl = i el
results = {n: n ** 2 for n in range (10)} @F4&—fFd, BA5 TH n MHIE n

** 2, 72[E) comprehensions.

dictionary view (“ZHLiGH1)
# dict.keys (). dict.values() M dict.items () [MEYIFERBETIMHE. SIHRLTF
WA TEH AR, BRI ?Jﬁlﬁ AEIRE Eﬁi‘ﬁﬁ‘fiﬂﬂ%L%M%ﬂ P B EV I - S A AR 4 ) 5
ey list (EB%)), ZHMHM] 1ist (dictview) . FH2[F dict-views,

docstring ([FI=H)
VERZE . REERZ NS — N Fk U I P AR R e . ETE R T 9 Z2ms, (Hoxwt
AR B ITTEZS . BRI __doc__ @M. T EWHTRIENE, FIEEICTE
) SRS YA

duck-typing (' 1-%1(E))
— ARG AT EAG, AR R E Y e B E A 2 e S B IERER I BUmCZ /Y2,
method B J& 1 € B 4l b g e my sl 6 A . (TSR B A e AR — (BT o e s g —[ERG 7, ARE
Bl BT, ]) RNEEG e e 20E, ko ssrn 0 a5 £ LT (polymorphic
substitution) A B A EE TG E. M5 T HUEELR G ] type () B isinstance () JEFFHEL. (2
R, W REN AR 44 % 8 R JalE] (abstract base class) FAfFE. ) S8, Bl # GEH hasattr () I
ik, BUREAFP FEEEET RS .

EAFP
Easier to ask for forgiveness than permission. (F53REALFKF AT HA S ) BT R Python 4G &g

TR AR BB R A, [EERZ ARG %ﬁ?ﬁ@ﬂi‘ﬁ:ﬁﬁﬁjﬁl‘ e MR (E) FL e g Ja e, HA
EAERFZ I try Ml except BAN . ZRMTELFF 2 HAbEE S (D140 C) # RALBYL J@MTE IR T # L .

expression (FHF)
— B AR R ERR AR . [EAIREE), —MER e ses . 4. Birm. S5 ey
A AT B, TS LT AR e R — ﬁﬁiFﬁ,H\ﬁﬂm HAHEM R, EHEFTA K Python i
FH SR RE R T A —Lstatement (BIAIL) AREPHEIES, Bl40 while. H{{H (assignment)
R BASL, MAEEE

extension module (§§ FEEi4H)
—fHPA C 5 C++ HA A4, B Python ) C API ZREEAZ.C S fiff i H R XA 1A T L E) .

f-string (f 9zH8)
PR £ 5 [ERTSR I F e SO ERRE [f i ], e b B R #iss . 72 (E PEP
498,

file object (HiR¥1)
XFANAFFIEI A SCPFR) APL (7 read () B write () %55%E) PAETH FIZ IR S . ARIEHAE
HKIAIE, SO AT AR SO ELSCRE R SCPF . MR AR A7 SO (B i U i) (B b s A/
L WIFZMIX . BT EIES) . U REPRR TR R8I

L, A=REEYO: AR =B A48 5 BRIEm — A RASUT AR . BRI 1o B
HHE . B AR EYITRIEET IR R open () B&xX.

file-like object (KEik§ZW1E)
file object (REZEWI1F) WIFIFEF .

filesystem encoding and error handler (F%RRFHUETEREMAR)
Python Jir i Jil i) — R 4 A A SR PR pR =0, ARG AR B VEE R SRIWALICAL, PARH Unicode 4l £
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EERF .

T 2R 2R S S A 0 ZE AR 5 B LT AR AR I /N 128 (A TCAH . AR 22 R S v A TR b L AR, Al API
KM &5|%¥ UnicodeError,

sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () PR\ A EUASAE

S8 AT A AR 3 R P R X

filesystem encoding and error handler (T’é %R B G HE R B R T K ) & FF Python () &) K
PyConfig Read() B X KB &E: #H 2[F filesystem encoding, DL} PyConfig [ K B
filesystem_ errors,

ek z[Fllocale encoding ([FIK4RHE) o
finder (=43%%)
— A, EaEREELY import AL iRioader (BAZR) .

¢ Python 3.3 BlA, A MMM ST : TIRE F K E (meta path finder) € {§i ] sys.meta_path,
Wis4 1878 B F4 22 (path entry finder) €{fiff] sys.path_hooks.,

=5 2([F PEP 302, PEP 420 f1 PEP 451 DL T iR 8 2401 .

floor division ([n] FIUERETL:)
] T I 2 B e T B MR Rk . 1) N B A T /. B, ERS 11 /4
FHAAERE 2, B float (JFEEH) ERRYEFTRIEK) 2.75 KA. fBER, (-11) // 4BEEHRRE -3,
B2 -2.75 #lié TGS . 3521 PEP 238,

function (pfX)
—HER Y BRR EﬁEIWH?W%E% SOfE . B DARELE SR B 20 7] 0, 8 LT | T g
T R A B AT s Flparameter (2%1). method (J7%:), VA function B,

function annotation (pf ;‘rﬁ.ﬁ)
pR 2 22 3 0] B A —(H annotation ([EJF#) .

ek BRI 3 il R 2 [ER - i, SE e XTI GG 2 W int 5180, EEA—M int WEE:

def sum_two_numbers(a: int, b: int) —-> int:
return a + b

oA 2R REVETE function T2 i A REANARRE .
i 2 [Flvariable annotation #1 PEP 484, WA5 IWIhREMI A, BIRERBWREER T, 552

annotations-howto,

__future__
future iR : from _ future_ import <feature>, ®F5/R 4 Eas(d ALLLA: Python K T H)
%ﬁ%ﬁ*%ﬁi%?ﬁﬂ@%&ﬁ%ﬁv e E BRI W future_ BHAGEET feature (3
ft) PTREAME. i import MBLAEI A HORAE, RAT DA R 7 00 ) e A Ao I oy v B 3] it
En:. . PAEEfEEr (sREg8) lETEZIhhE:
>>> import _ future_

>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (3 [mlik)
OB AT R, AR AL . Python SUATIR L, /251 2 BETHY (reference counting),
DA Kz — i B E g 1 v 7 22 BEAE B2 (reference cycle) [ 4 P 457 3% [a] i #& (cyclic garbage collector) ZR5E i .
BRI eas v DA g o AR AH 3 A T o

generator ([FJH:%%)
— A&7 [0] {H generator iterator ( E%%ﬁ%%) FypRs ERERG - MERELA, HARNZEas
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T yield HHERX, fEEAE—RIAME, SEEHR for [EE, BJEPAnext () B, HRMgRHLH
) —{RE
B AR E A AR Fon — A E g, HER g, e R R R EA BERE. B
FIEEREREZE, Bl A se BmTeE, DABHR R
generator iterator ([EJZ:2$E1C2S)
— i thgenerator ([E)A:%%) BRZCFTFESL I
B yield GrE s ARy, ERtiEM B TikeE (CAG s s L e iy y BRIASR) . wEA %
K2 IS, & I pg sty A T (BRSO VR T IR AR J 5 B A 0 R O T[] ) o
generator expression ([F]Z}: 2$i#5%5X)
—(H & EEMC S ER R . EEERMG—FIERAERL, RS M for TH), % THERT
(I et . o DA B — (W88 1f 4], Al B R NG EsNE i 2UEI A 2R 1Y :

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function (JZ%IpX)
— {1t 2 R AL R, % ok B B ] 10 R (B AR [ e o I o) 30 ) O % 1 ) 00 A 12
2 A T 475 (dispatch algorithm) 2E[FI5E .

Y5t 2 (Elsingle dispatch (B—3F) #igEEMH. functools.singledispatch () Hffigsfl PEP
443,

generic type (JZMI%I[F])
—{HBEEIpE 2 81k (parameterized) frype (BUE)); JE#H &M 254 80E], B2 1ist fldict, EHA
A [Eie = FE 42,

g2z ME4BE. PEP 483, PEP 484, PEP 585 fl typing Hig.

GIL
%52 (Flglobal interpreter lock (430 B 2E8544) .

global interpreter lock (4% E%8H)
CPython H &3 I s FHEME ], 1 DARE LR B3R KA — MRS T 45 BEBUAT Python [Rjbyrecode ({57 JCHLES) .
B AR (RN EEAE, 1 dict) HEHEGRETT7FH (concurrent access) [ fEH, Ik
BT ARG A CPython (Y EEAE . e B ERkdy, &6 EEaR B 5 B Z 4744 (multi-threaded), {H
B S b 2 PR O RS REEHR (LAY — KR F4 71 (parallelism).

SR, A Lo AL, S R M BR A SO, B RS O AT R A e A (B 2 S s 4
(computationally intensive) JJ{LHHF, AT DARRR GIL., S, FEEAT /O FE, GIL 482 eyt

I TR T A | B (DA ARSI S0 It SR B ) 1S5 I ER )
[EVE— i) B — R FZHEE R, kB &g Tk, —aRl), S ioaMakre i, aEEes
(EIAERT 2, AT Y 5 o AR AR

hash-based pyc (JEI42HER) pyc)
— {7 TCALES (bytecode) T A7, 5 foff FH A EDMIEL T N A 360 B S A R ) S AR 0B BOU IR T, Al S8 O 2K
M. 75 2[E] pyc-invalidation

hashable (7] §E))
ARG TE A AR BUE AR (EHEA __hash__ O J73k), T LARIR
ST H:i%(g%?%ﬁ e () IE) BEMRRH TS AT, WA AT G A ELAT ARG M A b
LR S

] HEEIYE (hashability) ({4 {F 7] JI{F dictionary (5°4) Y8EA set (4E67) WA, HIEIELLEORAS
RERTE R 1 A E(EL

KZ ity Python AN w] S [EH Y (4402 v AR s TSRS S (B4 list 5 dictionary) [ERJ2; AT
7 gy (B wple (JCAL) A frozenset) , HUAHEMBTCERZ A EER, EMALS A2 HER.
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SRR G FE class ROFEH), MRS P G BRI BRI . A A OB R AR 5
(Bl B E R , 7 P AR R B 10 100

IDLE
Python [7] Integrated Development and Learning Environment (¥ £ BHE$ELEL B PRES ), idle 12— E: A 1 %
HERASFI LA RN . TN Python [EEHEE A THUAR — R BRI .

immutable (An]%H1k)
—fH B B ER Y. AT AR . FEHR wple (JUAL) . BEWIMR R RERISCER . AR
— AR [ (LS ZE R A7, RSB ST — R . e M7 B S ENE R Hb Ty, 3 S
f,, Bi4n dictionary (“8) il —1 8.

import path (5] A B4 )
G (S AE A R ) I, TR R AE import BUALIE, @ path based finder (BLHH
R ) 1 BRI £ import W, JLRIESIRIEAIE Y sys.path, (LR TEM
(subpackage) 11 2, ‘B LT R LA AR __pach_ T

importing (5IA)
— AR, —ERALH Y Python R UHE AT A B ILIEAE , #¢0) —MEBAL HH) Python REsXHS{H ] -

importer (5| A%%)
—fHREE SRR AR B finder (F45d%) Wloader (FAZR) Wik,

interactive ( H.EjiYy)
Python 7 —{l BB X B REAs , 18 FN VR DATE a8 M H oo A BOA X A X, 2 RpsA e
EHEF MR, REE® python, ANFEALMIGIH (W GEE R RA BN TR BRI T ) .
B e lEUH AR s A AR A R ER R (RERCAE help(x)) .

interpreted (B:811)
Python J&—ME B iERE T, M AN B aEaE T, At 5 T fEa Sepihy, HIEHG (7 c4LS (bytecode) i
FEASIAE . BFRORIFIREE T DA EYGES T, MR AR S ) — (MR, SRR AT .
?E%@%;ttﬁﬁﬁ%ﬁ%ﬁﬁ@% gt / REEENY, N eMpReeEw WE S ARE .. fis2EBineraciive
HEIH) .

interpreter shutdown (P 22%$EIE)
H Python FLREAVBE ZURBAPARE, B A —(FIRIEEL, 76 S BRI A B e B s, s
AR B ERT A . B &IP3 38 =k % (garbage collector). & REEIEHE 1 1) & B & B iR
PRz (destructor) S 55| I [BIIF (weakref callback), AT PR . 76 B BB BEL A i R =X
BB G A, FEE IR EETREANEAER T (8 RABI12 0K X B A s 2 B )

Hapar PR 2R E, 2 __main_ BEHSUERCETHEAC SHATRE.

iterable (W[[EI{Ci1t:)
—FHBEAS BN IR ] H R A X 5. AT BT R A B HE rA Jp S 288 (40 1ist, str fl tuple
) PARCHEEEARE P A RAUN dict, ST 2 DARATAIE LT __diter () JEESEEL T sequence 1 SL
M __getitem () JrykmyHE EHIR S

R R AT T for MRERVA LA L HALTFE AP (zip (), map (), ..o H—AEN
MRAENSERAL BN EREL iter O B, BELREZNRIENS . XFEAEE ] TXHEE AR
—WME I o AEGEH AE AR, REFEARERA iter () 23 A CAHRAIRINR. for iFRS
F B VR BEAREE A, B — NI ) R Ay 4% 22 B RAEIG BRI R RAFE AR o 2 Witerator, sequence

Flgenerator,

iterator ([E{C%%)
FRER— TR BRI S. ER M ERSN __next_ () F¥E @R HALL N E R next ()
FFBA R B I, 24 3% A FcE v B PRES | & StopIteration {iF. FXBFEAARX &
FIEEEI AR, RS _ next_ () HERSFIKG| K StopIteration, EAAFAMIHA
_iter_ () HEHRRFNZZERZSNL A S, HEASSE W2 EAXTS, nrg T HAbn]
B E KB . — D REWBIINSARLE 2 2 R A R EAQpgAA. Zde x4 (il
list) FEARBRRGHAL A iter () BREEUEAE for TERHEHAER S =4 — AT HE R AR . WIERAELL
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L TR BT P B8 T 20 B2 B P AL B R R — 5 (BT, AR
Gt

1 typeiter SCH T DAFREI T2 Bl o
CPython F{fi:Alffi: CPython {4 W AN SE X __iter () BIEOK,

key function (§ErA=)
S b =X, 5T BR 2K (collation function) Jg&—{B AT HFRY (callable) pR=X, & €1 [l E—{H FI FAHET (sorting) &
FEJ¥ (ordering) (fH. B, locale.strxfrm () i FHAEIA 8 T s & HE e AE 0 i HE v 8

Python 1y 2 TH, #R#EA2 DASH R A Hil e 4w 7 s . BMAHE nin () . max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest () i
itertools.groupby ().

AR T DU S SR . B4, str.lower () method ] RAFEEIA 43 /s HE e 1) 8 i
Ao B, —MH KW A AE lambda EH A go#E, fI0 lambda r: (r[0], r[2]). Ji4h,
operator.attrgetter (). operator.itemgetter () fil operator.methodcaller () [FJ=1H
58 bR 211 7 PR =X (constructor) o A ] 2 S7 A0S SR pR 2R A 81, 7 2 AT HE )

keyword argument (B8535 19)
w2 Eargument (5]%%).

lambda
i H—expression (GEF ) FraLi)—17 [ 4 7RG X (inline function), 7% pR zCHE I IR . 57
lambda pRIFEEE lambda [parameters]: expression

LBYL
Look before you leap. ( = JE\If&AT.) 17 4 5 Uk G e e 7P ny sl 2 4 22 1, IR R e Es . 2
T EASBLEAFP Jr e B T, HEMRra e fir2E if Mk X

fE—ELZiTaEEEh, LBYL A [ =] f1 T&17] Z M5 IA T BEWSE (race condition) 1)
. BIANPARFEXAS if key in mapping: return mappinglkey], WS — AT B
ZEALERIRZ 1T, 1€ mapping HASER T key, HIRZFEASE & R0, 150 [T DU 88 (lock) B ff ]
EAFP il 5 s fi(E) .

list (#:51])
—7Fh Python PN Esequence, BIRZ MF) 3R, HEERLTHAET T ROEAHm TR, FRTRm
R 2R O(1).

list comprehension (£ 4|45 &35
T FH A {7 5 ) R e B, [ R A SR DA list Rl B ¥, result =
['{:#04x}'.format (x) for x in range (256) if x % 2 == 0] &[FELE—{fFE list, H
£8 0 5] 255 #EE), Fra HEr TS A8 (0x.). 1f TR RIER . AR, Bl range (256)
T T TR A SR L.

loader (EARY)
—(HBEE AR Y. T EESR MA4E) load_module () [ method (F73:). HASLE N &
Yifinder (FAggs) BlE. HEZMETEZE PEP 302, Bjitabstract base class (EEIKHE) , #2(E
importlib.abc.Loader,

locale encoding ( [% 38 2575 )
JE Unix |, ‘B4 LC_CTYPE B EM M. BrJPAH locale.setlocale (locale.LC_CTYPE,
new_locale) K&k E.

1F Windows |, ‘22 ANSI U E (code page, i@l "cp1252").,
FE Android 1 VxWorks |-, Python i ] "ut £-8" {EE &I 415 .
locale.getencoding () BI#EH SERBUE S K gmigtg .

WEE A% filesystem encoding and error handler
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magic method (T J71:)
special method (FpEI7H:) m—E3EER R i .

mapping (k)
—HAEAE, B SRR S 4, LB/ abstract base classes (il FLRHHE]) 7, collections.
abc.Mapping B{ collections.abc.MutableMapping [ 3§ % ) method. #j ] fl 4% dict.
collections.defaultdict., collections.OrderedDict #l collections.Counter,

meta path finder (JCIXRFRY)
—FEE I sys.meta_path [ finder (FAGES). TCEAIRFARPRELYA /238 B F 48 22 (path entry
finder) FHEEZAA] o

B A TR R SR AR Y B /E Y method, #52[F) importlib.abc.MetaPathFinder,

metaclass (JtHE])
— 7 class ] class, Class & F& i FE & @37 —1# class & 7. —1H class dictionary (FF#L), DA —1F base
class (EJRHE) A5, Metaclass B F %208 518, [EIE7 % class, KZHAY Y48 e U5E
O AR B /. Python RYFFEIZ EAE Y& AEEIE 7 H #THY metaclass. KA/ (5 & 18 K
TEMNTH, (AR2ETHERE, metaclass i DARULEIR AEMOMET E. BMEs ket EE EFE.
WM ATAE A BEW RS . BEEAIAES (singleton), AR L HABKATE S

% %] ATE metaclasses 25 i Pk 5] .

method (J51)
— 7 class A< B E e ezt A method FEIEIIL class BEf— M8 B MERERTIY , JUIe 3t €175 554
P EYE S —Bargument (5130) (W3 BB #HARE self). BEfuncion () Hinested
scope (HRAE ) .

method resolution order ( J5 7 M7 IE)T)
T5 YESEMTIE Y 2 AE 2 JR A B ) RE v, base class (JERIRHHE)) B FMET . BIRS 23 lRES,
Python T 4% BT I AT YR A0ES , 752 (E) Python 2.3 il VAT IE )T .

module (Kil)
— [ #4T: Python F2£2UHG R 41 4% B0 (organizational unit) FYHI1F. WA —MEmL S, BESTEN
Python {4, B IEHE himporting H)iEAR, #iHA 2 Python,
s s Epackage (£44F).

module spec (BigHHI#%)
—{E 44 ZS 1, B RN AR A A import AHBA &5l B & importlib.machinery.ModuleSpec
) — (.

MRO
#5 2(Elmethod resolution order (5 HEMEATIET) .

mutable (n[5E4)7})
YA DA R, BRI i O o AR Eimmuable (RTEPIE) o

named tuple (Fff%c4)
fhi#k [named tuple (P4 7CAL) | JE464E tuple #RAGEME TS class, FERYT K] (indexable) JLE
W DA P44 JB M AR A 35 BEAEV K, class H0 W] DASLA HOAMA A

f 2[FlgE A F] 2 named tuple, {35 time.localtime () fl os.stat () [EHEMME. F—HF T2

sys.float_info:

>>> sys.float_info[1l] # Iindexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True
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HEAZTHZNERE (i EE s F) o seah, HZedHiRn @il 2E e XM tuple 4k
TR SLHE B AR By SOk A . XA ZRTT AT TS, i nT AE g 4kK typing.
NamedTuple, B{#(fiH T.J BR¥ collections.namedtuple () . F—MFXBLEHEM—
SUF T 95 5 5 N B 224 SO IS A RN v

namespace (i %23H)
SRR . RS M2 DA dictionary (ML) WEEVE. A I . lny KEE K 6y 4 25
Rt (f method ) AT SRS o 47 .. 242 WA 5 1 o 4 75, A2 AL
W, K= builtins.open Hl os.open () @ T A Ay 45 25 [ A 43 Ut . i 24 25 [H] L0 el B
file o [ 40 2 WA AR AL AE B4 — R pR =X, 2RI ] s e T kst k. 4, B random.seed () If
itertools.islice () MHEMIZFIR, EER A ERH random fll itertools WIAHAEEE.

namespace package (i Z23XMIE:)
— il PEP 420 package (£F), & HBEVEEFE 14 (subpackage) [1— 7545 . s 25 M (4] AEEIA ECA
fyger ek, T FLEBAEE PR R (Hreqular package (IEALSHE), WPEMEPEA _init__.py
EAESE .

Bk Emodule (Fi4) .

nested scope ( HUR{EMIK)
REE)22 I8 4N 7E 3% (enclosing definition) H S B BE J1 . BRGIZKRIED, — 13 p& =X A 2R S A o — Ml e =X
wiEs, MemE2ENgm . @iE, ERFGEEET, SUREREEE HR2 R,
Y P I [t R e e (E VR S b s O B A IR, Aol s IO AR el 44 25 ] P ]
B E A . nonlocal ZAFFEIMNEEREET TR A

new-style class (FiXJE([E])
XHH BETE N T A X2 R HARE . FER P Python MitAHr, HAA B ke i A
Python iﬂﬂ@ﬁﬁ?ﬁi, W __slots__ . filiidds. FHEEM:. __getattribute_ (). EKIFEMEH
SHEF.

object (1)
HARRE (BrEsi) MuiEMITE (method) WATMIERE. EHIETAMnew-siyle class (Fi=CHHE])
M F 4 base class (ELJEHEE]D) .

package (E1})
— il Python f¥jmodule (Fi41), &7 DAL 71540 (submodule) B2 EFIHY T4 (subpackage). F#7 I
Ma, EFEHA __path_ JEYER—H Python #i4.

Wt Elregular package (IEFIEAE) Hinamespace package (4423 MEME) .

parameter (Z4f)
T function (PR F) B method & & 1 (1) — 1l fiv 44 L #Y (named entity), ‘& 45 B 5% o 2 e (F 42 52 1) —
Hargument (51%%), SAERLEHE FHR 205 8. WA IR R Y 2 8oEa:
» positional-or-keyword (LB HIEET): FEHH—(87T DA% 12 15 5 ORI M 425 7| Sl g 51 9.
ERESWEREAL, FIPAFR foo Fl bar:

[def func (foo, bar=None): ... J

« positional-only (PEFRALE): W] —H HAEH MO EBHR ALY S . fEm-UE RS MR 5
—f8 /o0, iR PAERZ T OUHT I E SAE RO B2 8, BIANLAN Y posonlyl A1l posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... ]

o keyword-only (fEFRBASHET): 88 HBE AR SRR AL 5 | 3. e e | RT, 4
BT 2 Wi v B 2 B (var-positional parameter) B & BLALIY * FI0, ST DATE AR 8 FE R
BT 28, BINPATY kw_onlyl K1 kw_only2:

[def func(arg, *, kw_onlyl, kw_only2): ... ]
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« var-positional ({EREWERALE) : FEU]—PREDMERF AR Bhro 8 5 | B (TEC WM 2 BoE 2
MR S [ 2 4h) . BB ER ERIEHS WA R T E L~ AOGERM, GIILA T args:

{def func (*args, **kwargs): ... ]

o var-keyword (FERUCRIIBET) : $6WITTHERLEGH (E BRI TSI (FEC WAL 2 B T2
FERTHAE TSI B2 50 . RS ORI LS MR RE T B ILE * ACEH0Y, (LI e 1

kwargs
S BT DATE IS | USRI S TR 1, LT DAL e SRS M 15 | P o TE AL

Ty 2 EIsEFR R argument (5130) W H . & REJEH RS A28 M2EE., inspect .Parameter
class, function &, AN PEP 362,

path entry (J&£$3H )
FEimport path (5| ANBAR) HEg—(ANE, Mipath based finder (FERFEEH) TGy ) G35 Z0 EHRF
% import A .

path entry finder (BXfS5H H845%)
#{ sys.path_hooks Htff—{F ] FEIY {4 (callable) (7 RI—AEpath eniry hook) Fr o/ ) —7& finder
EREE AT LA—fpath entry e (AR .

BT R AR TE H A RS EAE ) method, 352 ([F) importlib.abe.PathEntryFinder,

path entry hook (&% H(E))
— MR, BRI AR E path entry P TEOLF BEAS ] sys . path_hooks %
ZER [l —A path entry finder .

path based finder (FLIREEIEIT MRS )
THBRIY 7UIAAE F 4 % (meta path finder) Z —, "BA&AE—{Wimport path F1¥8 22854 .

path-like object (Jip&7EHn1k)
— AR R RSB BRI ] DU — IR EE R str 5 bytes P, 02— ME
{E os.PathLike WERIY:. BBPENY os. fspath () BRI, —f%#E os.PathLike W ERYH:
A P EEE] str 3 bytes MR AFKAR; 1M os.fsdecode () [ os. fsencode () HI4EIT H A
el str M bytes (&R, | PEP 519 5] A,

PEP
Python Enhancement Proposal (Python 3¥[F[$#£22), PEP 22—k sHEIR S04, B REE] Python #+ k¥
A, BUZfHiA Python ) —f B Dl REE % DI RERY AL T FIBREE . PEP JEa% B4R ALY By B8 DA B wedi
FIREMENE R

PEP [ FEH 1, 2B EV I IR AHR 58 . AL b B S A8 B B SN E , PAKZEAA Python
WREHERRIRE, Bl 2 . PEP fEH S e d et B B g e s s

#2([F PEP 1,

portion (34))
e —HE P — AR (WATREREAEAE—M zip D), LR AR S — M fr 44 25 44 (namespace
package) G rE(ER, 41[A PEP 420 Wiy E .

positional argument ({38 5[8})
s Flargument (3]38%).

provisional API (%47 API)
W7 APL g, TEAmME R 30 2 A 251 (backwards compatibility) R, #E BRI APL, BER
WA, REEME BT, M EEAGE ERNEE, FURZ RSN BREG LI,
WA R B R AR S (H R AR ) o 5 TS S EAS & S i )4 HA API %
AN BIARES I Fe B A BRI R R I, M4 gk

ISR T APL, [ ASFHZS 8 SE 0 i E) [ et MRIE 48 ) — S MET R B R, 17
SR sl AT AR — A I AR A I AR E T 5%
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T2 {1 3 R ol A5 o o XS R R TR S T AL, T R S R R R A B T 25 B A R R R T B .
2[F PEP 411 | fift 8 Z 404 .

provisional package (17E1})
i 2[Elprovisional API (4T API),

Python 3000
Pyth0nJ3.x AYRAMER (RAARTAIER, FREES 3 Bum 2 EEEm AR, ) Bl A% E
[ Py3k].

Pythonic (Python JE#%IT))
—EREEE - BeRECHS, BRER T Python 355 ik WAE ARG, A2 60 A RE 5 5 WA &R E
VERREZCHS . Bl4n, Python Wi FLp)—REEME YR, 2ETH—M for A, H—MrEUY 1T
g?%ﬁ@ o W HMFESEEE SRR LM, FTRAREGE Python B A A RF & (58— S5 (E 5t
i AR -

-
for i in range(len(food)):
print (food[i])

HIBZN, DA IERERER . BAA Python JEl# :

for piece in food:
print (piece)

qualified name (& #45%)
—f8 TBE IR, BB —RRTA R IV TR e A P E 3610 class. pRisEK method 1Y [
&1, fn PEP 3155 it Esg. SR TEE N BRI class T, BRE 24 REELHA) (444 RAH ] -

p
>>> class C:

class D:
def meth (self) :
pass

>>> C._ _qualname_

YCV

>>> C.D.__ _gualname_

IC D'

>>> C.D.meth.___qualname
'C.D.meth'’

ARG RAAHRE, T ATRE & & (fully qualified name) & FR7R %A 5 R B B AR, AR ARAT )
RLEM:, Hlil email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

reference count (Z K1)
IR — AR 2 R T 2 G T R BB, B R IRELE (deallocated). 21
F¥0E # AE Python T NS B AR, (B EEZCPython BAEW — B cZE. T3] DARE iy
getrefcount () B&RIEME—{ERRE P 2 BT

regular package (IFHIE1:)
—fRE G package (£4F), Flan—ME& __init_ .py R HEIEL

ek s Elnamespace package (423 EELE).

__slots__

TE class [E1RRAY— 8 E5 , B # b T E 5 E 0 v 25 1, DAKIH R 001 dictionary (57t ), 244 RO IR
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i BESRRZ BT , (HEA B AT fEL O 1, Sty P B A IR AE — R e IR B ¢ (memory-critical)
(¥ P R AP K R B 2 A (D

sequence ()J3:41)
—Fpiterable, BSLFFET __getitem_ () FRERITVER M A BEERT I HAITE A ITTE TN, HE X
T—MREFAKER __len__ () k. WHEMTHIEKLA 1ist, str, tuple fil bytes %, Ik
EREA dict B getitem () M __len_ (), {EHEMHIEAZAWESHIEFS, KN #HE
Bhimmutable M A S BEOR AR ITTE .

collections.abc.Sequence IR E X EN T —TEFEFEWRE DO, BFE __getitem__ ()
_len_ () Z4, BT count (), index (), _ _contains__ () fl __reversed_ (). L
W R BN DA register () SR HIM . BARECE Xl AT B EZ 308, 5
5] 38 P AR

set comprehension (48 %4 ER)
— TR B, AR B T [EMC A i G A e K, B PR A DA set [] {3,
results = {c for c in 'abracadabra' if c not in 'abc'} @F4E—fHFEEset: {'r',
'd'}. #2[F] comprehensions.

single dispatch (¥L—H)E)
generic function (ZRIpRR) PHEEM—RIE, FEdt, BCVEMSEERR SR B —T | B BU(E.

slice (YJ})
—E P, B —Bisequence (JEH) [HE—EB5r « BT —BLYI R 05 v 28 R B4 9% (subscript
notation) [1, A LSMEFE, AT HERHEY, Hlil variable_name[1:3:5], fEFEHE
(M) FrokmElss, & slice ¥4,

special method (5% Jj1):)
— @ Python | BIFN Y method, IHA SRR TR AT AAESE, HlAnNk. &% method 194 7§
EryE BREEAN4E A Wi E T EE). Special method 7 specialnames H 7 #EAN IR

statement ([4iiAX)
BEAR=E A (suite, —(EFEAE TEIR]) P8P, BRARITT AR —{fexpression (FEE ),
BESHEEE (M0 if, while 5{ for) MEZBEEEHEZ —.

static type checker -- i 2K iy 2%
BEHL Python MCESH-HBEAT 404, DAREHR MBI QnpF BRI AME LR . 53S0 k2427 AR typing
752

strong reference ([F)1Z1#)

1E Python ) C AP /1, 35| HJ2 38 NHFFA 51 B Br A X S5 . FE8)EES | A iha] 1 98
Py_INCREF () KAREGRG| HTAEMIERS | H BT Py _DECREF () KRREILE

Py_NewRef () A NI — WS FOES 1. 8%, (R DS N i, LAEND
Z M8 LIy py_DECREF () R, PARESRER—1H2 M.
Yk 2[Elborrowed reference (fEHZ2M).

text encoding (3L &hils)

Python )52 52— Unicode #5 %] (code point) (/%4 (#E[EFF U+0000 -- U+10FFFF 2 [H]). #raif#
S, B AL E— A e 4751 .

ﬂ%*ﬁl?%f?ﬁﬂﬂc&ﬁ:%ﬂ?ﬁm FRE] T4, T4 07 70 4 7 51 88 a7 3% 52 e HU R E) [R5
(decoding) ],
B LR ST T I Sl # (codecs), BMALAREE] [ 3074t .

text file (SCFEREZR)
—(HBEEREICR B A str Y —MRfile object (REZMIMF) . EH, SCTFARHREE R FRATTH S
B &N (byte-oriented datastream) [F1&r [ B i Hlrext encoding (LFHif%) . LFMEEMGI T4 PASCE
R (et ok 'w') BIEIAEZE. sys.stdin, sys.stdout DA io.StringIO BB,
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it Ebinary file (Z3EHIEE), BRI A1 4 B 4 b (bytes-like object) IREFEY)
.

triple-quoted string (= 5|%E[E)y2H)
=R 58 () 5195 O MPEERER R a8 . BEREMEIE SRR 5 | 55 5 AT 48
NG, (HERFAZEEA, B REAE . EMiRn] AZE T P& A BEE (unescaped) Y 55|
SERIEES 9%, M e MASTE (8 4 7T (continuation character) 3 ] ABS 217, BHAEMEME
(I - ER R E A A

type (7[E])
— 1 Python {4 (EIEIE T8 & ESER Y By AEa —MRE., — e ZERT AR
BB __class__ HAAFHL, BPA type (obj) HAEEK.

type alias (U[EIEI%)

—EBER [ FER, SR RERS E 4 —MaREST (identifier) ACHENT .

MPE % # i EL R [El3E = (type hint) R4 . Bil4n:

def remove_gray_shades (

colors: list[tuple[int, int, int]]) -> list[tuple[int, int, int]]:
pass

.

FTPARISE R, R AR

Color = tuple[int, int, int]

f

def remove_gray_shades (colors: list[Color]) —-> list[Color]:
pass

L

2 typing fl PEP 484, A IWINRERHEA .

type hint (ZI[EJH53)
—Ffannotation ([EVFE), B E M E . —F class JB 1 —08 e& 2 1 2 Bl [ml 8 ) FE I AL,
RAPLRZ AR A Python FsR I3k, (HEAIXN# AL e S %5 46 k. BIdaelrg) IDE
SCRA I R A .
Ais s, class BEAR R, ORS Rieiag) BERE R, DA typing.get_type_hints ()
RAFHL
#2[E typing fil PEP 484, A5 ILIhRERIHEIA

universal newlines (i JlIIEA75270)
—FERE SCF R (text stream) [ 520, &% AR BT 1R B EE-— 4789 85 9 Unix 77261 '\
n', Windows €% '\r\n' 2 Macintosh 5% '\r'. #2([F PEP 278 1 PEP 3116, DA KA
bytes.splitlines () WYMIMAE.

variable annotation (5&3}(E)f%)
—(H 5 88y, class B iannotation ([EIFE).

(RS MK class Ja vy, JU{E /2 B8R -

class C:
field: 'annotation'

SYEREE T AR D ERR T (ype hin): B0, FERSEEYIGEAT int CBE) H:

[count: int = 0

5 W (EIRE 1) REVAAE annassign T2 6 A FEANIG R .
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#5 2 [ function annotation (FRR[EEE) . PEP 484 1 PEP 526, ¥4 HWIhgemdik. BAERNREE
Bk, 52 annotations-howto.,

virtual environment ([FJHER %)
—{ o VEFR B (cooperatively isolated) 1T B35, BEF# Python [ (i /I 2 FI JE FI R 2045 DA e 46 Rl T+ 4
Python BEEIE:, A G #HF —H R4 FEF T H A Python i HI A1 T A= 4

W2 (F venv,

virtual machine ([FJHEREZS)
— iS¢ 4t R T S SR BB (computer) . Python [ [EMEMERS € 11T thbytecode (1LTCHMS) e ir
LTS

Zen of Python (Python Z[F])
Python 55T J5 RIS B2 41 35, HLFIZA B iR SR AGE FH ERE . Bes) R mT A 7F B B =0 0o
REA [import thisl ARIIE.
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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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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.

BRA  FEBE Fn waE GPL 18514 7

09.0%F 12 A58/ 1991-1995 CWI B
132152 1.2 1995-1999 CNRI =
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF =
2.1.1 2.1+2.0.1 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 PAE 2.1.1 2001 &4 PSF s
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#E): GPL AHZAEIRF R 21E GPL R #[E Python. Af§ GPL, A7 Python FZHEHS AT DA A8 [EE ik
RIHAS , AR ZAE i 8 S REIBR IR . GPL AHZS (1 2 HERLAS: Python T DA% A HA/E GPL T 85 [Efty ik
BRI (HEERERERIATT.

IR 2SN T, £ Guido 8 NIAT, TfHE LeiA i B [ERIE AT fig.

C.2 FANREMHLEMFGXER Python SR

Python I B HIE SOOI BRHE R FL IR PSF 22 HE & 49

% Python 3.8.6 Filf, [EIWISCHhayaifsl, R AR, 298 FHIZHE (dual licensed) ji» PSF #ZHES
#1DA K Zero-Clause BSD ¥ 4¢ ,

AL Python H S R BLR AN R4 HE . S LR RENS & B S 2 AU — i pia) i . B E Se 4%
MR SERIE R, TS0 (E S a8 a9 42 HE f2 3038 .

C.2.1 ¥ PYTHON 3.11.11 iy PSF iR &#

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.11.11 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.11.11 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 3.11.11 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 3.11.11 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
3.11.11.

4. PSF is making Python 3.11.11 available to Licensee on an "AS IS" basis.

PSEF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION..
—~OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.11.11 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.11.11

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.11.11, 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 3.11.11, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 ¥ PYTHON 2.0 ¢ BEOPEN.COM % &%)

BEOPEN PYTHON BRIFIZHES I 1 ]

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

BT 1)
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6. This License Agreement shall be governed by and interpreted in all respects

by the law of the State of California, excluding conflict of law provisions.

Nothing in this License Agreement shall be deemed to create any relationship of

agency, partnership, or joint venture between BeOpen and Licensee. This License

Agreement does not grant permission to use BeOpen trademarks or trade names in a

trademark sense to endorse or promote products or services of Licensee, or any

third party. As an exception, the "BeOpen Python" logos available at

http://www.pythonlabs.com/logos.html may be used according to the permissions

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 ¥ PYTHON 1.6.1 B CNRI i &#

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.

BT 1)
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7. This License Agreement shall be governed by the federal intellectual property

law of the United States, including without limitation the federal copyright

law, and, to the extent such U.S. federal law does not apply, by the law of the

Commonwealth of Virginia, excluding Virginia's conflict of law provisions.

Notwithstanding the foregoing, with regard to derivative works based on Python

1.6.1 that incorporate non-separable material that was previously distributed

under the GNU General Public License (GPL), the law of the Commonwealth of

Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 ¥ PYTHON 0.9.0 £ 1.2 g CWI iBEE#W

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 Fj® PYTHON 3.11.11 [FEASC 42X 1589 ZERO-CLAUSE BSD %

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 ffiffl T getaddrinfo () #il getnameinfo () WIDE I H AYAS [A] Y5 S A https:/www.wide.ad. jp/

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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 FEFH¥ socket fR¥E

asynchat il asyncore B DA N EHH:

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 ZEimf2Fufy

xmlrpc.client B E DA

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

BT 1)
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

(M L—H)

C.3.8 test_epoll

test.test_epoll BHAIS AT ULHH:

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 MLAL¥SHA kqueue 7 MHIAL {5 AT 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

BT 1)
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(M L—H)
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c #%2%540 % Marek Majkowski’ 3 JjA Dan Bernstein 1) SipHash24 J#2 3 EHE. BHSAT
B

<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 Ei dtoa

Python/dtoa.c R T C [ dioa il strtod B, FARG C AR B 17 B M 2 5 B AEE). 32%A%
L 2f1H: H David M. Gay T fIRIAHEZE, B BAER] ASE https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c F#. A 2009 4 3 H 16 H AR ZR M EIAHE 200 & DAR IR RESEL 32 f i Y -

/****************************************************************

The author of this software is David M. Gay.

* % o

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

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.

* % ok X

*

*

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.

*
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*
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***********************************'k***************************/

C.3.12 OpenSSL

MR B R GRS, W hashlib, posix, ssl, crypt BIERA{] OpenSSL R Mt fE - L4, Python
i) Windows Hl macOS 23 7 ] fE 104 OpenSSL PERYRIA, FrAFRA AL I A44%—14 OpenSSL ¥ HIIERY
Rl A< o T OpenSSL 3.0 it Je HUSEEATAE AT, ] Apache ¥ RTIE v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

i

Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

BT 1)
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"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution (s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of

(BT —1)
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the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

Disclaimer of Warranty. Unless required by applicable law or

agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,

(M L—H)
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work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

pyexpat ¥ M AU 51 expat JRRIARF A, BRIEBLE T ——with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

BRAEFEGE _ctypes AR EE ——with-system-1ibffi, 7 RIF%HE & H—MES libfi JFIAHH
AR AT

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
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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

WAAE R FE L H BN 2lib A PABUA R IR 8 2 14 878, Alazdfse & —MES 2lib JEaaasn &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

156 Appendix C. A EIZE




Python Tutorial, £(F] 3.11.11

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.

BT 1)
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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 H|sXEH

test A FH C14N 2.0 HIFAEM: (Lib/test/xmltestdata/c14n-20/) 24 W3C #8uG https://www.
w3.org/TR/xml-c14n2-testcases/ #ehgzz, H 2R 3-clause BSD 1% i 25 (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.

EAEATH T Sun Microsystems, Inc. 155 (E (g A BRI 2 SRS R 1D . IIHE00 U 22610
B G, IR Sun CUBEPAIRT A % K

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

asyncio BURAHLETI}K H uvloop 0.16, E2ET MIT ¥l Uk & ATHY:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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Python 132 {73 [EHH SO JRE -

Copyright © 2001-2023 Python Software Foundation {4 & — ] .

Copyright © 2000 BeOpen.com {4 F—4JHEF] .

Copyright © 1995-2000 Corporation for National Research Initiatives { fF —JHEF] .
Copyright © 1991-1995 Stichting Mathematisch Centrum {4 & —JJ#E#8].
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->
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_ slots_ ,135
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PYTHONSTARTUP, 122

A
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