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Python J&—7#E 5 £, IIREEIRIARAHE T . TA mARER S I ORISR, A S vk B
Py Rkt . Python EFEIRRAMEI AT, &5a HERRE, (e RDEZ ERMAL #or2
b BRI B 5 AR BEAR R

M AT DA B i HA 2 e Python BAE L (hitps:/www.python.org/) BUS45 K15 _E I Python Ewdr Al
R A, TR A S I BT, [, AT DA B i (E). 34, Python BB LR
WETRFZ A d BB % =5 Python S, RS TH . PAREESNEWISCH:, A BUERIMEM#E, WEH
AL HREI R BH B4 T IO B G A L

] C 8 C++ (BH AT C P AEARE S ) , W DAMRA ST Python B RaREIH ) BE ek =X X B R
R[E]. [A)IRE, ST R B ETh e e AR CR(E], Python 3 & fE )48 72 F LI 55 5 (extension

language) .

T RN 5 Python 3 7 B R SE i EEAME S K Thag. BT ERLZ 4h. FEBRH Python E{Ras sy F B
B, AT B AR . HR U, R Ty s X, WIERTA O EA S s or ok

PR T fE Python AEUEY A FBLAL A, 752 [F) library-index., FF reference-index H, {47 AZLF] Python
SEEHE IR ER. BT C 8 C++ S} (extensions) 3%, #5(E)i# extending-index F c-api-index
o AN, T A REHR B BE IR ALY Python 253,

BHEY, RMAGNHHEEMIIRE, 2, WAFTENHEE R Hee. Bunftz, RMWE
DA HCHE /T #4 Python "R AE S —HERGABLET AR, EBIR T % Python 55 5 WA (A B RS . SESCHUERAR, IR
A BE S [E) A% 8 Python ARAHERRE S, AUt B2 library-index "1 454874/ Python pR xR A
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CHAPTER 1

2Bk

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

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

1E_ R BIFH, Python IE 2R AEIFES

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

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

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

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

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

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

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

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

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

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

4 Chapter 1. #EiLk



CHAPTER 2

£ A} Python &8

21 FEEER

The Python interpreter is usually installed as /usr/local/bin/python3.13 on those machines where it is
available; putting /usr/local/bin in your Unix shell’s search path makes it possible to start it by typing the
command:

[python3.l3 J

REEVE) Python' . [HEVE B AR A7) H [ELR 22488, HALR H @A AT RENY ; SEIARAEHLY Python
EASFERFEHE. (BUN: /usr/local/python ;SRR KA SRS, )

On Windows machines where you have installed Python from the Microsoft Store, the python3. 13 command will
be available. If you have the py.exe launcher installed, you can use the py command. See setting-envvars for other
ways to launch Python.

TE F R 4458 A—1 end-of-file 5271 (7 Unix F[F] Control-D; #E Windows [[F] Control-2z) €rfiifs
B AR IR [E] (zero exit status) BERH . Q15 FiRARIMEEEA R, BATABATES quit () BT E =
Ao

Him a5 MR A R 2, 7EI& GNU Readline PRI R4 LS HE S, BELBUL. 18
ST EINRE . AR IR AE S5 tE A YEE: #2455 —1# Python $2/RFF&H A Control-p,
R HEER, sARE % RME Z 5 X 85408 e ERFEN S B R s . ansAHE
FHEHEA, FHB—0 p, REDEGIES Y HEETIEE; LR BB backspace ZFRa%ATHY
FITo

15 M B Rl R A% 2 Unix shell: 401508 Bl PP U I 45 22— (0 oty 368, & & 5. 8) U IUEU AT 18
A USRI R4S B & [E)5 | k3 ] stdin AR ZES, B e i 2 HEEA RKEE.

o —EE#) B )7 X python ¢ command [arg]l ..., BEHATTE command B)HE4 (1),
FrEn [ shell By —c $EIH, Python 145411 & 25 155 shell J 8| WFFIR T o0, 5 d 55T
command FIHEHR

788 Python AL ] F A —KE 7. #Eifl python -m module [arg] ... A]PAFAAT module
WAL R LA, 500 W) B AR AR AL Y 58 3 B A8 — ki A7 D

WEPAT - EE AR, AR g A B ARG R R A BB R AT BRI A -1,
JTA 84 P ) 2 BOEREROAE using-on-general o
U ¥E Unix Ht, Python 3.x BB TR LA LA python {EERUATHIZ G, DABERELBIA ) Python 2.x U474 4 R flr5e .
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2.1.1 {HESI®

AR EA Y 2 B AN RSN 5 | %, b e EE B - HR BT AL List (F2%1)) [EHEURAS sys B4l
K argv S#. RATPAAT import sys BUSEMES]. B PHMREEDE—; ®EHHTMEA
LRG| HR;, sys.argv[0] EEFH. HEARZE - (FEEHEBRA) K, sys.argv[0] [E '-'.
AT —c command W, sys.argv[0] Vo', H R —mmodule W, sys.argv[0] [EREEAHLELER
SEREPRAR . HARIE —c command 5, —m module {EESEAS € 4% Python B s Wik, M2 H7E sys.argv
st P 4544 851 command 5% module {5 f .

21.2 RN

TERei (tty) BOATERUITHE O, BB 5 948K, (interactive mode) "EAT. {ERMRELR T, @HUR 2
BRI, SURMA T B S, IURFRIA N AR (>>>) FoR; MAAUTIE, SRk 24w
B, AR (.. ). AR, HOSUREGIAL . BURHUE . RCHEER, A R

$ python3.13

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

[GCC 10.2.0] on linux

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

~

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)

THi Python JFUG AR S/ 7 O G 66 UTF-8. FEiE A ARG, 5 b 2 WGk & /Y 505 AT PAIR] IR (ol
AETHER . I (dentifier) K [EUg - ESRAEARMERR 2B P LM ASCIL FoCfEERREIY , 5l
2 (BT portable FEAME T HF (M H. AR ZEIERMEHBUR I A 50, VR0 SRS 752 e[ RE sl 5= )
UTF-8, [FJH7HEREHUREZE T IrA P74,

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 —*-— }

G — IR B SMEE), FEUREEVAUNIX “shebang” line 17 BAUEING . LI, 45l A BB 1ERE SR 1)
H AT, sl

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

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

—{E3F1E=XRY Python & 4r

AE T EF1Fr i A B 1 G R EE A R o0 (prompt, »> Al..): WHRBLEMEG], (RLETE
PORFICH B EE, AR T IO T ITAEEZ; AR AR FICB AN SCFAT 2 B A I B
g%ﬁﬂ&ﬁﬁ%*, AT A R Fooky, R IRE T S 24T A 4R
T .

FEAFE PR 2 @O, MEMMEEShEA, 1A EEM. Python F1iY[E)f# (comments)
hash 77C # BRIG— B BIRZATA R . EMBTDAERZATZE . SR, SN2 R BG, (A6 BifET
HA S (string literal) 2 1. hash FICHE T H3 SCA Z RHIREl— hash 70, FIEIEIE 2 I AREI R
AN G4 Python fi#], FEARE HHIF A —E ZHA

— BRI :

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

3.1 £ Python E{E5tE#EH

’ﬁ’%?ﬂﬁ%%ﬁfﬁ*%’% iy Python 454, [EIB AR EISFAFE — M0 BHURTIC >>> MBl. (EZAEFSEAR
A

3.1.1 &5 (Number)

LR ] — & f BT SA : AR AT LABR A —{lil expression (JERSX), E@H I {E. Expression f)
FETTDABEI - T L - < A/ ATDAMIREATIEE S FEBE O WA M. ldn:

>>> 2 + 2

4

>>> 50 - 5*6

20

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

5.0

>>> 8 / 5 # division always returns a floating—-point number
1.6
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By (W2, 4. 20) [Eint 248, H5A/MEERGR (5.0, 1.6) [El float AL, M
TEZ AR BB B 3 2 Wer MR A 2 A

BRE (/) i ] f—{ float, IR B floor division [EIEZF M AER, ARATVAGEN // 85 15 FHE A&
BT PAGE Y

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

5.666666666666667

>>>

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

5

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

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

17

& Python 1, FHEIENK (powers) T A ] ** EE 1

>>> 5 ** 2 # 5 squared

25

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

SERATER (=) FTA RS VS OB IR Se 2 1%, 76 MRS FICHi B S UR 4R

>>> width = 20

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

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

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

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

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

>>> 4 * 3,75 - 1
14.0

FE B AR, fRdR—(E E R G R G R IR 22 W _ . BFOREIRIE Python s LRt
AR, ERERTEENES L

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

>>> price + _
113.0625

>>> round(_, 2)
113.06

T A s R R Wl R I L BE R . N % W e b (B & B - AR T AN — 1 78 7 EL /4 AB AT ] ) A b
SRR B T R ORI f b A AT ED

%7 int Ml float, Python 323748 T HABM M AIAE, f0% Decimal Ml Fraction. Python ZREJfE T
R [E1# (complex numbers), [EMffif 3 fil T B EEEURHRG (B 3+57),

: o PEFI - mIERNT, -3 2 iEREE - (3v+2) EME -9, WURTEEGERRNEEIET AR 9, JRATDARE
M (=3)**2,

10 Chapter 3. —{E3EIER A Python &4
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3.1.2 X5

Python W] PAFEYESCA (B str BEFIF/R, BIFT#ER [ (stings)] ) MY, SaHFFC!”. B
Fi rabbit”, ZfE"Paris”, AT Got your back.” £, “vay! )7, BMRIDAHEDGEC ...
LR (.. FERK, ;a/\¥§$ﬁfjﬂﬁmngﬁzo

>>> '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"

ZEIH515C, RMFTFEAEHAE M b\ 2 TBAED & sl BT DU HAL R 5| 58 -

>>> '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.'

1E Python shell Hr, <5 i A1 FH T BB R AR . print () BN WS SREE HH BEES
AR 7 O AL B B m] M A i 1 -

>>> 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.

BERARAA B Iunl B\ s iRk 7 oemE, ATDARRE I raw string, AE25— RS 58RI L « -

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

ame

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

AT B — R AT ER AT REAN G AR \ FOUK R RSN R EAR TR %
AR E ¥ -

THISCRIT ARG T, Horp— AR () — i s e "ot o BCRFEAT
HEIATFHRE S, B AEERTROMA \ KBS EEFTE. AR filFr
print ("""\
Usage: thingy [OPTIONS]
-h Display this usage message
—H hostname Hostname to connect to

nn vl)

FEAAT L CERSE - MEAGEEE S B ETh):

PRGBS, RRREFSEAN \n ZEBL (L) AN (L) SRR M AR . RS SR ME— 22 (), ER R B [ 9R
FEBE » (HBEBE "), K2R

3.1. {E Python E{EstH#ER 1
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Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

FERUT AR + 5575845 (concatenate), [EIF] * BT A HYEA

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

W DAL ARSRE P J3 SCA (string literal, RIS |9 B R 7H) S B B G A

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

WARARE ) Be - WARR R TR IRy, WIATAR 5 (B B B R A

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

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

(BRI RS AR AR G 7 AR (LR, 17 o A A A el e g o

>>> 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

YRR S A o (S R L, B+

>>> prefix + 'thon'
'Python'

J

FH A [RT| indexed | (N2, Bl subscripted), 55—f# 5 Ci&RE {EE] 0. [EAG 87 2R ZIE];

— {7 IT R —WR/NE 1T

>>> word = 'Python'

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

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

ROMET AR AR, BLRFSOAE A B aa s

>>> word[—1] # last character

'nl

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

>>> word[-6]

IPI

HERRIAEE -0 R 0, AMRTIMEH -1 Bk,

B TRTION, FERIRSAR (U1 slicing . REIRER BT, WY1 AT AR E S — 775

(substring):

12 Chapter 3. —{E3EIER A Python &4
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>>> word[0:2] # characters from position 0 (included) to 2 (excluded)
'Py'
>>> word[2:5] # characters from position 2 (included) to 5 (excluded)
'tho'

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

fifl 7 ER AL 5 AE slice

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

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

'Ol’l'

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

HEREMAGEPA S, MEERAGENBES . SR T s(:1] + s[i:] KEFR s:

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

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

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

=6 =5 =4 =3 =2 =1

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

7 1 BRI BT AT T

FARBMM RS ME N =, — W slice {Y-REFRHRIMEZ 2, WERRGEFTE T HBAD. filn,

word[1:3] WEERE 2.
B — R K Y 2 5 | 1 e -

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

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

>>> word[42:]
T

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

>>> word[0] = 'J'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: 'str' object does not support item assignment

>>> word[2:] = 'py'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: 'str' object does not support item assignment

WA B (AR TR AR ZH IS — T Y

3.1. iB Python E{EitE#EH
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>>> 'J' + word[1l:]
'Jython'’

>>> word[:2] + 'py'
'"Pypy’

ElA R Len () [ —fFHRRHRE

>>> s = 'supercalifragilisticexpialidocious'

hz%
textseq

FER A sequence B EI #H 2 —, [EICREBIEN A #AE.
string-methods

T R AR 2 AL A EI N 20 method (J7¥%).
f-strings

LS R AR TR OOR
formatstrings

BJAZEM str. format () FHEEAEI{L (string formatting) 1 &7

old-string-formatting

T eRlE) & S T I ZSERTOR, BB I T R UL E, B2 MBI S N4

3.1.3 List (&%)

Python PRfFMGEEIG AU EORIAUE], A OARIEIE. ¥ i m 0L lse, AR R—R 5
PAIZSE MRS (2 oo, M item), @WETE RS2 H . List I AGEAFMER TR, il E
BT A R 1 UE):

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

W (PARIALEIE Y sequence ZUE)) , list \TLAREERS 1Y) )1 (slice):

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

1

>>> squares[—1]

25

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

List ¥t 7 2 414924 (concatenation) 254

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

RNERF S immutable , list ‘Emutable FAE], RIrsE list FEIZ 2 AT HERY :

>>> 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]

14 Chapter 3. —{E3EIER A Python &4
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PRALTT PATE list B IMAGHCE, B H 1ist.append () 7 ik (method) (MK EGHRNFL S
YEREI ) -

>>> 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 1 i BLIMELAGE A GIEIEIRDRE, FAR09 list SEIRAEEMURF, 25 M@ 2 IR list. (BT —
1154 B8} Tist JIT AT B SCATS A 37 0 2 R S B o A A B2 B

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

>>> rgba = rgb

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

>>> rgba.append ("Alph")

>>> rgb

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

A U1 BV & ] T list , B A BORMITR . ERGEE A M U1 R ist g B E):

N
>>> correct_rgba = rgbal:]

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

>>> correct_rgba

["Red", llGreen", "Blue", "Alpha"J

>>> rgba

[llRedll, "Green", llBluell, llAlphll]

W] DA slice BR(H 5 List (RN, B2 JEIE A/ 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']

>>> letters

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

>>> # now remove them

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

>>> letters

['a', 'b', '£', 'g']

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

>>> letters

[]

EE K Len () ARA]DAVEFHAE list I

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

WA DAL list  (F7 list £ 27 Hifth List) , 40

>>> a = ['a', 'b', 'c'l

>> n = [1, 2, 3]

>>> x = [a, n]

>>> x

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

[vav, vbv, 'C']
>>> x[0][1]
'b!

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

IR, FATRTLAN] Python HCERELL 2 fm 2 WEIHER TAF. BN, FM AT LAEDH 22 [ i AIE 751 -

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

[co NG IOV RN SR e

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

BT FIA T # 2R

o HATHB T ZEME: S0 a B b [FRHSE] TROE 0 B 1o FEfm AR AT FIBRIIE P T

I, RHL AR SER A IHIES (expression) FILHENG (evaluate), WR{EFFEEA: . ATHRY R A A
EHRFREF.

o while [FIEHEEHGEAFEE (EM: a < 10), & HEENIT. 1 Python Finld CHEF,

R Z AR BE T (rue); F(EUR (false). HMFATLAZT R, list, $L2Z2ALMFHH(E; (LA
FEBRERFHIEE, 25075 BB, AT 2 1 B A . ) MU 3R T
(comparison operators) f# i #ll[7] C 55 —BRAOATEE: < (UNR) . > (KIR) . == (BFY). <= (Uit
)L >= ORASER) PAK 1= ORFER).

o BRI M s HE: AHECE Python H i AR B — B BlUA. B $mTocd, IRuaEER

[Elr g —17—BRAAHEA tab sl (IR ) 25 MR . B0B L, AREJEAE SO Amitas T (i ir
R ERER A 2B EA A B AR DR . H— DA BA AL B A, WA
KR 2 I —AT AT ARCREATR (FEIRRE R B A B R T Rp i A [E G oA i iz —47) « 7
TETE— {0 A HE B v (R A HE 7 SR R A — 2L

e print () KAHHERIEEGIE (1) WE. AR ERME TR ER (B2 emst

SIREAEG]) , A DARIEEIR S B RO AR T A B TR AN A S 98, [EHARIE
HHEmA—M=E, FIRARIRA g emt, Blan:

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

B 5 | B end W] DA ASRE S B AN EV TR IS it o, s DA T 87 £ SR o

>>> a, b =20, 1

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

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

16
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cHAPTER 4

RN T fRR IR

B THIA A while, SEEHTE G /TAH L Python AYBRIAI

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

TEFARR T, AAEESRAZH LM elif FiR, H else [EIREIRNELNER. BT e1if & lelseif | 1y
Min, HARBRRZWAEHE. —M if .. elif .. elif ... JFHIW A AREBACHAWREAFE S Y switch
B case BRI,

ANSRAREE ] — (R B A o e A 7 L, SO g e BB P, AR PTRE @ 983 match PRIA
RAH. BZHAME, #E2Emnach kit X,

19
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4.2 for BRiAR

& Python H1f¥y for BUAA BN FATE C 5 Pascal sttt 1] 7y, AREUR L REIEMR (iterate) — {1 45725 ¥
51| (40 Pascal), #5135 & FEEAB BRI LR (W1 C), Python i) for BOAKIEMAEMFF1 (list
HFETH) BTR, TR MBS TR . gl (e )

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

J

FEER AR EEGZEAMER, REERGEZMER. HRAEBRNERT, REAMES
MRS, g — R RS

# 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 () HER

WARRFRZER—E I W5, BHEZ range O BB . B0 AR5 228051 :

>>> for i in range(5):
print (1)

S w N O

J

Hh e I 4 RGN & BAE A U P81 s range (10) AERY 10 fESUE, RIS HEAFIR—(E- R EEED 10
)79V — R H 2R T B 0T DA range (R HARBME B ARG, B MEARFAZ (REEA;
A kRS2 [E] step) :

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

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

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

MER TR ME, RATLAEELH range O Hl len () AIF:

20 Chapter 4. FAT RRREIEH!
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>>> a = ['Mary', 'had', 'a', 'little', 'lamb']
>>> for i in range(len(a)):
print (i, afli])
0 Mary
1 had
2 a

3 little
4 lamb

SR, FEZHUIEE, M enumerate () AMGHE M, #EREIEE7.
R BB B R range I @ ) BLAF R0 -

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

HERZHEET, i range () MERYIAFRBGGR M@ st (85]) —8, AREEEERAR. B
AFEEM IR REEN (BT 2R i 750 h B B H AP, (BB & FUE R 7510 list, AR 25

AR AR (o Eirerable (PTEVRYIE) , 5 RIREVEE 8 3 2 M hn] DA— B IRCE H 2 Uk i) 3
G WM T for PuAsUn2 ILmZemt, 5 — (] iterable [ A HEBIZ sum () :

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

e A n] DAE B 9 £ []{H iterable A1 H] iterable [FI5 |8 el 76 F 4ty , RMEsmEL
B 1ist () ROANES.

4.4 B8 break 1 continue FIRKX K else F4)

break iRz, I EMRER for 3 while [FR.,

for fl while [EE WA —fil else F4)

7t for [FE, else ThIGTEEIE BERKMEIRERNIT

7 while [FlE W, & @7EEIE G 5(E false LT

AT —FEERE T, RERE H break #1F, RIREHAT else T4,
T for [EIRE AT TRGIEN], ZERE AR

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

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

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 1 O U i WN ¢ ¢ o o o o« o« =

4.4. FIE[HY break 1 continue BRIRRX K else F4) 21
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(g, ERIEMMEX. WA else THEI for R, EHE it puak.)

W else A HINEIRBIHE , A RSN i £ ARG, e coy AR P else TA EEMML:
try BRI else FAIEEF EEHIA1 (exception) KT, WEIRER else FAIEEH LT break
EWEAT. EEAB try BOARRBISMINGE, BRI 55,

continue PEIRR, JRRER CEEE, #rE BRI TREENS:

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

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

print ("Found an odd number", num)

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

4.5 pass Bk

iaSSW BAAPATALTE M. B W] AERRE BB AR T 2T AT B R e
H

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

18 5 H N L B R class (JEE)

>>> class MyEmptyClass:
pass

pass IR FEE— 18 o 2 s 1 40 0 M T B (0, e ARAR 0 T A TS IR R R PR S 1) A
JEUK . pass @ EILGAM:

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

4.6 match BiRK

match Bd s Er i (EE R, [T (R B 2 (5 A AR (pattern) JEAT HLER, 13 SRR DA—(H Bk
Z A case [mIEARF /R, Fii L, BHMLC. Java 5 JavaScript (PAKFFZHABFET) A9 switch A,
{H'E B Rust 5§ Haskell 255 5 HHG45C PCAL (pattern matching) SEEAHIT . A 56— DL o) A ek €
AT, MEE AR OFPeE s ) (0 PR aE s,

I ELAYIEA, B T (subject value) Bi—{H s 7 e (literal) 347 HLEK :

def http_error (status):
match status:
case 400:

(€ & o))

22 Chapter 4. FNT fEiREZH
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return "Bad request"

case 404:

return "Not found"

case 418:

return "I'm a teapot"

case _

return "Something's wrong with the internet"

(R L —5)

J

AE R R R B T MM ] _ DA A F U (wildeard) (A €, HAKE R GTCRCRIC. AIRRES case

VEFCALY), FANE AT 735

PRATDAGEA | (TE) 2Rt 2 ik (B A A e B — A -

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

BT AR RSB R IR (E (unpacking assignment),  FnJ DA AGH A

e

# point is an (x, y) tuple
match point:
case (0, 0):
print ("Origin")
case (0, vy):
print (£"Y={y}")
case (x, 0):
print (£"X={x}")
case (x, Vy):
print (f"X={x}, Y={y
case _

raise ValueError ("Not a point")

J

AN AR il 1 S — AR W aE, W] PAARE R 2 B I i M{E R . (2 BT

PRI AR 1 — W i (e A — s o, HL%s
R ST, & A eSS LRI (<, v)

W(EI4 (bind) TR E £ (point) M—fRfH. 50U

point,

WAARE class ZRAGTREMARAY EORE, /RAT DA 3% class B4 B _E—18 51 o) &, BIRl—(f X

(constructor), {H'E AEE 88 1 (T H 3 Sl o -

class Point:

def _ init_ (self, x, y):

self.x = x
self.y =y

def where_is (point) :
match point:

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

print ("Origin")

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

print (£"Y={y}")

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

print (£"X={x}")
case Point () :

print ("Somewhere else")

case _

print ("Not a point")

J

YR AT DA B 25 8 (positional parameter) Hi— 28 GEFIHE S H & P14 [E17# class (40 dataclasses) —2ffi .
YRt ] DB B TE class Pt E R R B E _ match_args_, SRGEFEMER B HEITERE (B . W e
BOEE Ox7,y?), BT ABCE R SR E R (HAR e @M v 45| 8 var ) :

4.6. match PBRiR

23
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Point (1, wvar)
Point (1, y=var)
Point (x=1, y=var)
Point (y=var, x=1)

= e

PRARASI — BRI vk, R EMAE MR IR G e (assignment) ZE[IEVR— MBS, EH
ATDA T b sl g SO . A (02 RIRRY var) AEDE match BOAE. 2575
#E (W £oo.bar), BIEAR (LTI x= & y=) 5 class A8 (A EMRmE7C.)" Bk, W b
Point) HIKE MEABIRIE.

AT DT W HLE (nested). U0, A0SR FRAMAG — {18 oy S50 28 25 T A R A 8 4 list,  FRAM ko] DA B B
A __match_args__ AR E#EfTILAL :

class Point:

__match_args_ = ('x'", 'y'")
def _ init_ (self, x, vy):
self.x = x
self.y =y

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

BT AR P IA Ml 1 1T4), FE] [15# (quard) ). QREPGERE, A match GAMERT
— 1 case . FEVER, (EMEICE AR N R 2 A

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

AP o o g At 8 1 R (5

o SRYFMRIKIE RO EDERL, wple (JCAL) Al list B BA 5 AMIE M ESE, W HECEE Bl DAPCACE R
WFs. —EEZAGISL, ZEMARREICEE L (iterator) HiFHh .

o FHBLE (sequence pattern) W] 7 4% 1 S P¥fi# (extended unpacking): [x, y, *rest] Hl (x, vy,
*rest) PVEABELUATFREME. ~ BEARWEATUE _, A (x, v, *_) SICE—FZEDm
W7, HAS e g i i S DAS MY AR T

o WS (mapping pattern): { "bandwidth": b, "latency": 1} BEf€—1# dictionary (ML)
[EJHL "bandwidth" J "latency" MIfH. BEFHIGZN, ZIMIEE key) GHi 2N . — B
**rest IR, WRATHSLIEMN . (H **_ QRZR0M05E, BIeAEEARg R .)

o {8 BASE as AT DAEIEL T8L=; (subpattern):

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

eI AR S R CRAEE p2 (L% A& — {8 by Al B T AL 751 o

o KERA B TE A2 FE th AHSE M (equality) AR LLEZ, {H 2 Bi{51#{F (singleton) True, False fll None
ek BRI (identity) 2R ELHL .

o AT DAGE B 4% %5 3 (named constant) ., 35 AR EUR B AT A4 R, DA 1w i R (ED (B it
B
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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 : (")

R S REAR AR RIHAR 61, AT DA PEP 636, &2 DA A% 2 A 55 1T 1L o

4.7 FFwEFI (function)

FeAmr DA S ek A AR B s B — i E 5

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

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

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

BT def NMEH—MRAR T & EZRUAEZEZ R ERIFRZ TR —h28. AT 17
&, BT AR BRA R E R e s

— {1 B 2 B — M B A 2] DA — M R SO 3 R ORI R E R pR s [ SR, Bl doc-
string. (B docstring A1 i 5% 2 WIEIRA S 14+ 5 & (Documentation Strings) Bt ¥4 . ) %6 T H ] DL
docstring 2 H B [EIA(F] ok nT 21 B9 S, ol it A 25 e DAL B 0 O AR JE G A5 i EVEE Se k. 7 R IR
HOMA docstring 2R IFE G, MEZERGE KA ETE,

BRI X AT IR T ST — (BT A5 95 3 (symbol table) i 77-3% bR X EI A [ 48k 58 3 (local variable) . SRS ffEblE],
Jr A 7 R 2B i St A A0 SO R A Rl A — MW AT 98 e . SRT, 5 | — (B A Ry, € o0 oA
e BRI, HORESNE U I 3, HOREI &5 9%3 (global symbol table), #f% [F1fT A [El#
480, PG, R, tsss LA ok U SR T DARES |, (Rpl B (BRaR4xiakas
WEAE global Bkl ge s, SNE MU 37E nonlocal IR i ESR).

R P R, BEREANSE (5180 oA 2% k=00 mIRAF s . Hik, 518EA
1)l 2REMR AR (call by value) (i [EVEIEKIALKIE & —HPILER) % B8 (reference), TIASZRZPIFHIME) o
B o 2P Y [E) Y R 2SR IR U B [ O, FER P ] 16 o X 7 — (B 0 [ AT e
R E SR, SRR T R, BT —AAE, 2D
F#& H X (user-defined function). #Z%{H 7 DAREHS & A IS0 8% | i % s B0 ] ARG A R Ut
B R ES a4

VBRI, A% ake | (call by object reference) HENE T RERCEIRLY) . (HIE), 35 MOENDR (0TS PRI, WFIU AT 15 AT &
SR AT (BB A list EBr#iEH ).

4.7. F#&EHR (function) 25
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>>> fib

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

>>> £(100)

0112 358 13 21 34 55 89

IR R HEREE =, AR REA R £ib 2R, M@ EELT (procedure), [AEE [EIEA [l HH(H .
TR E, R ﬁ]ufﬁ)&//“—ﬁl return Budst, TN AEE ML, EREHE vone (TR
—MAEEATE) . fEH T B A None By, EHAGHHEUR. IRATLAREH print () REFE

>>> fib (0)
>>> print (£fib(0))
None

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

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

a, b =0, 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, 2i, 34, 35, 89]

BRG] —HOR T — 28R Python 45 :

o return BOAKX @ X A E. BB return RAMNI—HER AL | #okk €l 4
None, —fpzCEATEIG R B & 0l None,

e result.append (a) BIARZLIEN T —1@ list {4 result [ method (7 %) . method [E] [ &t
— AP F PR ﬁﬁ@%ﬂ/ﬁﬂ. obj.methodname, M obj [EFMEYE (JRAIE-—=#ER), 1
methodname [EJ#% method (485, EH 4R E €. AEOEEEFRARE A method, A
] Z4[E)) method AT DASEAS — Bk I 4% R 17 AS €78 Python BVE. (FRATLABE class (BF)) EFHA D
P BUEIFN method, WL.Class (#2[F]) ) #ifflH ) append () method & FE7E list ¥ B G7E
% list IR IMA—F TR, BMFTERF result = result + [a], HEFHCE.

8 FEATREXTH

5 5% bR 2 IRF 1 ) 5| B (argument) SRt T80 . AR = n] AR & BE I BTE .

4.8.1 HESI®E

()1 2 2 {5 | 4 e TE R 2 ARA a0, BaCEsr AR, WA Hb e S8 E o /1 5 | Sy 5% o6 X
B

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

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

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

retries = retries - 1

€ & A}
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(B E—H)
if retries < 0:
raise ValueError ('invalid user response')
print (reminder)

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

o B TITET|#: ask_ok ('OK to overwrite the file?', 2, 'Come on, only yes or
no!'")

BEBIR A TR in, FREBUR S o A0 & R -
HRAEAERAERE T, A & B E R, Bred:

i =25

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

i=26
£()
A ETHH S

FRES A ORME R WEB(EE S {F, Fanlist, dictionary () aliiF 2 IEI Gy,
FEAEARRRFR . B, DUN &R R I IR S A BRI 5

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

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

e

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

QR AT EAR AP 2 ) 6 PR (R, MERALTR 7 3w e X

def f (a, L=None):
if L is None:
L =11
L.append (a)
return L
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4.8.2 FHRF5IH
pR LT DAGE I Bl 4 5 31 3, DA kwarg=value MBI, BEIRE, PATRA:

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

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

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

BZ— NG| (voltage) = (HSE1EMT | ¥ (state, action, fltype). &R A]H FIUE—F
FORERY :

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

(HDAT ] 5 G ek

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

PR UL IR , B 3875 | 3 (keyword argument) WAZHAE( 5| # (positional argument) # 1T . Jir A {40 (14 Bl
FH | SR VT — 8 W R 2 HE ¥ (actor A parrot BRENHIARE ) , MRS H
NEJFEIREE ., B ARENES [, (parrot (voltage=1000) AR, —fH5 I 2R
(B, RIS — 18 PR 0k R i s ) 0311

>>> def function(a):
pass

>>> function (0, a=0)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: function() got multiple values for argument 'a'

J

E RS HE **name Wy, B dictionary (2L, 5L typesmapping), #%FHLAL & T A
TR S HOAIMY B 5 |8, **name I[P *name 28 ('F—/MINER) HAMH, *name #
We—fBlmple, 7% tuple G &— S BUAIMA AL ES [ #L (*name A BIAE **name FiH) . B4, #FFAM
EFEER R

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

B AT 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")
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B R

—-— Do you have any Limburger ?

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

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

client : John Cleese

sketch : Cheese Shop Sketch

VERL, BRSO i E B o IR AR (R ME s — 2

4.8.3 HHhEBE

FETEREIEE, 51 RE DA S I e DA B - 8 45 Python eR=X. (BT AR W] Atk Soakchie, RS 8%
@%ﬁ%ﬁééﬂ%, sk, FEEE AHRARRAER, MTHEES IR0 E, A AT, &
Fe 19 B SR R

PR UE S AT REANDA T AR

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

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

/A R BRIEY . SEEEATREE BT, RIS B AR e SN 2 BRI BRI O B
T OERESET . BT 2 MREE 4 28 (named parameters).

(I E =A% 55| 8 (Positional-or-Keyword Arguments)

AR FGEFR ARG /R~ Wy, 51T DASE (o7 1 o B R R A bR 5K

{£PR{IE 28y (Positional-Only Parameters)

U BE PR —Se A, FrE 2T DR EE R & . A HEERE B R, EMYIEPREZ, HiE
Y2 WONRE I B TR . (RO B S M e / (RHE)) Zni. / FRTEE b4 bR (3 R L5 2 9
SHAZY. WREAERPES /, WZOREH SR ES .

/ BRI SBT3 F 2 M 42 5 ol A2 IR B 42 - 28
{EPRREFE 3|8 (Keyword-Only Arguments)

PHES YA EME R B 58 F , KW 2 MO AR 75 | R, W ZRTES [ R R — (R IR M 48 5 2
WRTHL L~
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BB B
A AR AE SR, TR /M - TR

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

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

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

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

F— KA EFE standard_arg REMEABRIBA, BIF0 Iy KE ARG, 7T DA (07 E 2 B
TEET |

>>> standard_arg(2)
2

>>> standard_arg(arg=2)
2

5% MK pos_only_arg ERAEFRPAE /, FICIERE A &S 8

>>> 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'

=AM kwd_only_args [eRaUE ki ~ FHERR B 75 | B

>>> kwd_only_arg(3)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: kwd_only_arg() takes 0 positional arguments but 1 was given

>>> kwd_only_arg(arg=3)
3

e R A E ] — R A S, i T i =y 2

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

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

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

>>> combined_example (pos_only=1, standard=2, kwd_only=3)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

(HEBT—TD
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(B E—H)
TypeError: combined_example () got some positional-only arguments passed as keyword.
—arguments: 'pos_only'

itk , HEEMEAER, WR ~rkwds [Ef name EMEE#, WHESLALET | name (A a5 -

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

PN Z e sOR T REN Y True, WEBAT 'nane' JKig@METEE— M2 8. Hl:

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

(] / (EERAESIH) 42, SATPAT . RaUESRE FLEF name WARGES L, M 'name ' thn] DLEE
k- Sk CRibE X

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

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

[EVRRE], (ERRALE S M A R AT ATE **kwds A, MIAEILEBSE.

[E1&R
I 091 () WO 6 2 T AT v o 5% -

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

[EJHA -

o QURARRGRGT AT 28R, ST RO E . WS REG EE SRR, RS
A bR I A HES R, B IR (O 2 ORI R B i ey, s R =R

s W2UAWAER, WML RRUESE S B, 0SRN35 WS | B i ey
HORVACKS R AN F

o BVEAR (APD, EERRAE, PABT IR B M R i APL Y h B 520

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

AR, A REA TR BRIE, ZAE R R RE, T AGE AL o ry 5 3. 5285 [ Hea gt i —
il tuple Wi (5 Tuples o /75 (Sequences)) . {ERTSERRAG I B2 1, FTREA 2 (H 2 2 18 5 0

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

HH;, 8L variadic (RISERY) 519 1 BIES MO R BOR 8 ERE M RT DAL I R 4 R X 7
REATHEHHENR. B *args 2URMMEATSHLZUE TERBMET ] 518, BHEMARE
[R5 1 8, TN RE RGBS | 3.

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

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

€ & A}
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(L —5)
'earth/mars/venus'
>>> concat ("earth", "mars", "venus", sep=".")
'earth.mars.venus'

4.8.5 FfES|81FIFR (Unpacking Argument Lists)

5| UM E S8 AFAE {1 List 2K tuple [F], HE] 72— (750 BN E S | B ey, i 295 e e,
IEEE AT . Bilan, [E#H range () BRERBIM start il stop 518, WNHIE 265 [ HUR 20 BIAY,
A R g, A+ ﬁﬁ??ﬁ?l%ﬂ?ﬁ% list 5 tuple HFfiE 2K

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

[3, 4, 5]

>>> args = [3, 6]

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

[ FicHL, dictionary (57f) FTRAM ** 31 AR B i 55 | 4

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

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

lambda B8 HREN /NGRES K. lambda a, b: a+b xR W5 [#¥ . Lambda pFizl
A MRS ZE R Ny . FEREE L, B MR E Hag e @B, AR L, el M
L@TE%B’J FyA A (syntactic sugar). HHELR A EFE— K, lambda p&=0 0] AT & B WIVE 851
S

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

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

42

>>> f (1)

43

T B lambda SR T —{E K. 53 AN AR R — /e R T |

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

>>> pairs

[(4, 'four'), (1, 'one'), (3, 'three'), (2, 'two')]
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4.8.7 A {45 & (Documentation Strings)

PATF 72 B A R SBR[ A R i

S ATHEb R BB W B i R . [EVRRRREIR, N MEAE S5 [E W] b i oy 17 i1 22 A g 24 [,
ﬁ,ﬁ\ﬁlﬁ“ﬁﬁf PARERIRAE H i (B AER% 24 AR G2 — A s GE R Ba ) . & AT AR ik
%EE ) [/\j\/ﬂ%ﬁnﬂ% °

AT EREIZATRE, S T ATIEEZE 17, TERRE DR R B AR S Bl . R T AT & — 2 B
%, TR PER RIS BV AR

Python FI#f#% (parser) /N %k Python H 2475 A3 A fE, Ak, HEPREIN OO A9 T RETEAA IG5
e SEIEERE R DA NS AR AT S AT TR R SO R R
CRRESE—ATRAHE, RIEVE @ B ep i BB | SRR, AR E 7 SO ELR BTSSR 4%,
AT BRI AR [ ] MEATIne kbR, AEER B bR A B AR T Etr,
HHBL T, BT MEIE A T OUA R AR . SRR b SR (ERE AR, BHREAT

JCRER A

R 2 ATEI T Y — (R -

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

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

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

No, really, it doesn't do anything.

4.8.8 FHX([F)38 (Function Annotations)

PR CEIE 2R O R (metadata) &M, SR MEH 2 @ ek U 0r il A BLUE] (0 2 & HiGE R PEP
3107 1 PEP 484) .

[EJ# DA dictionary (FHt) MBAAFHMAERATY __annotations_ J@tkrdr, HA @M EfHAD
. SWEREN &S 2ORTES WA R —AE 5%, B 9RRm i — S ERRER ER . Wl
[EVRERY E 767 5 CRTES IR def BUAXS R B SEH M, H—M —> SCrEZE—MER. T
BIERE T — 285 | S, — R, ARl 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'
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4.9

fRZ=dh: #2365 A& (Coding Style)

BACARRII 2R 4= . S EIRERY Python 25X, SRR T a— T % 451k KT o REUGE S AR A 19 ¢
ABER (SR HELE), s Xw), ma L rksC A s BT, A AR E S R X

7K 12

e MR, T 48 R A T 2 A AR B

#J74 Python, RZ WA S RHIE PEP 8 RIRUIERE: TR HEURE TEHHLER . &M
Python Gt H A IERZ AL B S IR BT 8 M2 A% R B i O B -

H 4 g e, ANEUH ab .

4 RSk /NGEHE (B RIEETREE) ARaHE (RS ERE) ZMEPTE TSR, Tab @ik
TRAL, sl EH .

o BT, P47 79 5.

ﬁ‘ﬁ‘%%ﬁﬂ% /NEURAS IO O (EES, T DATEROR R a5 L [ETHEBR S 2 (i R X i 5

o Mt bEmR A class (KHE), K ek R B A R a0
. ﬁn%TU\, BV T

S HER R

o EETHIE . EWRAEMAK, EAEEEMEREER: a = £(1, 2) + g(3, 4).
o Class FIpR W A A B E—80G BB, 44 class H] UpperCamelCase (BplEs(R/NES), fnss

PR HE method | lowercase_with_underscores (/NENKRED). jkiEH self YEE method 45
—{H5 | 4 FE (B class Fl method, #: /.47 7, class).

AR AR E T R B R BRI, NI AE A A Al Python THFLAY UTF-8 it 2 15@ iy ASCIL,
AT AR L& RS .

. I_H‘%‘%ﬂﬁ N [l o 0 3 (e A RS T RE M BT HA, 3N A 44 IR B Il ASCIL 5

34
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CHAPTER B

EREE

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

51 E—LTHE List (R31)

List (H351) EHgkAee, RAEZHAENTE. THiEs) 1A B list #1741 method:
list.append (x)

A MEF I H ) list (R %R allen(a) 1 = [x].
list.extend (iterable)

4 iterable (AJ[EIFCH1E) 423 list p . %RA allen(a):] = iterable,

list.insert (i, x)

A — I H A list A E R ALE . BB — 5 IR AR R TR RTME, BTl a.insert (0,
x) AL list 7, M a.insert (len(a), x) AIfHE I 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])

Felg: list s e EIEH , BREe. MREEEEME, a.pop () &K list Higi& K IEH
Ellal e, 25 list 2252 Ry [EE B, B€5]% IndexError fi4h,

list.clear ()
[EJp list P EE . S%ER del al:].

list.index (x[, start[, end] ])
[l e List HHER— (AR x I H 2 R51EH (EZEFHMERS]) o 4 lst PEEIEE, HEH
ValueError f%%neo
5184 start T end 1938 FRIRTE slice FoniE MRl 80 BIEQE R 5 | B8R & 7E list HrpeE iy 1
A, HEFEZERNE, FERTHERR list (BEEBIAE, AR start BIIRE.

list.count (x)

[u] {3 x 75 Tist H BT G B A UM
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list.sort (* key=None, reverse=False)

6 list PROIEHE HET . (RIS OB TR EMLRHET, #52% sorted () WM AIHRE)

list.reverse ()

A1 Tist v A JECH RIAR MRS S 2R
list.copy ()

Il {2 BE(EIE] (shallow copy) ) list. & al:].
PATF A 7R 2 List W) 1F07 kBl 1

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

2

>>> fruits.count ('tangerine')

0

>>> fruits.index ('banana')

3

>>> fruits.index ('banana', 4) # Find next banana starting 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',6 'grape']
>>> fruits.sort ()

>>> fruits

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

'pear’

PRATRE AR S| — 20k, B2 insert. remove #(# /2 sort, [EIEMEIHBIE(E, P L, Al

HHAE None' o @ 2—ff A Python Ay 4 EORHAE HE MY BERTHEN o
FAAMETREM G BB, A BT SRR ] DARHEF S L. B, [None, ‘'hello’,

107 WA ATHE

J¥, HEREEAGRE T A LI, 1T None ANABEE HAMBRU(E L. A Lo [EIMR At 1 Bl 385t 2 iy

K/ANER, iR, 3+43 < 5+73 28 M0 L.

5.1.1 4% List {g[I’) Stack (¥[I]) {#FH

List ARy 0F 77 & G 15 {9 f BT DA R AR stack (fEE]) o Stack [Fl—f 8T 5 42 A TCH B S gl ul
(FRIESEH, last-in, first-out”) B RORHEE . AR AT DAGE I J5 ¥k append () i — 181 JE H 2 e T

J& o MR T pop O AR ERT A EBUSHEE R B E . F40m 5

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

[3, 4, 5, 6, 7]

>>> stack.pop ()

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

>>> stack.pop ()

>>> stack
[3, 4]

UMb 7 T DA L) (S48 B AR (), B AR AL T method FESEL, B4 d->insert ("a") —>remove ("b") —>sort () ;.
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5.1.2 ¥ List {[F] Queue ([E)%]) &

FA LT DA list # 1 queve ([E151)) @A), BPiRSem ATCRESEHI (e, “first-in, first-out”)
MRORLGERE. R, list fESE TR G 7 X R AR 2 . (] append Fl pop A AFIEH i U R
P, M insert il pop AAHAFBL BHGHTREN (HEHATRAFLIMRE —15) .

R EFAE queve, R collections. deque, HAGEHTMUAEPUHEAY(ETH R A s AFIECH . B0

>>> 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 (HFiFSEH)

List comprehension (#3815 A 1858 ) SR AT DA i R 5 A 27 Listo % FLAY I ] 2 BE A — {7741 5 iterable
(PIEWCIPE) , e — R O R AR SR 1 4 R P AR IR tist, sUR s —@T)7s), Hig—
M TCER B9 2 — AR 1Rl

RG], B MBS — M [P listd:

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

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

HEELE Yy (RER) —MEsn <, HERRBSSREIRE. RO UEREA:F 75 5 m A G
JRATA side effects (FIFEH]) -

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

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

T B R 5

— 1l list comprehension fALI, RAE—# 7 HEIEE], HA—1H expression (). —ff for 7).
EEBMNEM for s 1 £ TA). FEREGRZ R list, BARERTNY for Ml if TAREET, Hi
TS AR S . I, JE i list comprehension A6 1 AR List 5 AR EIRY TC 3R -

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

T E LA A -

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

BFET—H

5.1. E&—%T#E List (7)) 37
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(L —5)
>>> combs
[, 3, 1, 4), (2, 3), 2, 1), (2, 4), (3, 1), (3, 4)]

W for Ml £ 7EE M BAE BN B A A
WR expression &1 tuple (FlUN_FIEGFHH) (x, v) ), BEEMN FREHE:

>>> 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 1list 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) ]
[, 0y, 1, 1), (2, 4), (3, 9), (4, 16), (5, 25)]
>>> # the tuple must be parenthesized, otherwise an error 1is raised
>>> [x, x**2 for x in range (6) ]

File "<stdin>", line 1

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

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

List comprehensions 1] DA [EI3 1 expression F1ELR ) pR = -

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

5.1.4 HikAY List Comprehensions

TE list comprehesion H BHEE[AY expression 7] PAEATA L2 [ expression, 452 —1 list comprehension
%5 MDA R 3x4 HEFHG RG], 6 lise 7y 3 R EEE 4 11 List :

>>> matrix = [
(1, 2, 3, 41,
(5, 6, 7, 81,

AR list comprehesion &7 K [ 1447 S8 A ¢

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

IRl AN TE - — A £, [EIFRAY list comprehension @ KIFAR I for BEEHORAA, FTLAEM B Tt%%

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

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

e L ANE — 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
rrs, s, 91, [z, 6, 101, (3, 7, 111, [4, 8, 12]]

BB A L, A )i A (B 6 =X (built-in functions) T AS 2 [EVEAG R AR 2 il A =X . A6 & 1) 1
H, B zip (O BRAEIERAREE:

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

BB Z A, 52T %8 & (Unpacking Argument Lists)

5.2 del BRiARK

AT AR R 5 A2 (EAREIRR list P IEHE - del BIASL, &/ pop () method [l —fE{E A
[, del BRIAZATLAMIAEIR tist o Bl v 2 Bl list (AP Hi 489k — 1A 23 1) list 45 R EIRR
R BORSE GBI ) . Bl

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

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

>>> a

[1, 66.25, 1234.5]

>>> del af:]

>>> a

[]

del L A] DA SRIEIbR e i 5 8

[>>> del a

Elfg2 1%, ¥ a 2 WS meh R (20— X HRIRE e 20l ) « TS5 1 A 2 0 2 B i
del At .

5.2. del Bk 39
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5.3 Tuples F0/F%1 (Sequences)

A 2 list A1 HR (string) A2 ILREMFENE, RI2FRT 41 (indexing) LA KA 7 #:4f: (slicing) . 52
3 ERDRE P M B T (752 7% typesseq) . M1 Python EFFESEE PR, RACT RER & A L
MR FIVERIUMA . BB BN T — AR 5 R muple,

— 1 tuple J& i E{ECHS S BE I i AL, (-

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

>>> t[0]

12345

>>> t

(12345, 54321, 'hello!")

>>> # Tuples may be nested:

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

>>> U

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

>>> t[0] = 88888

Traceback (most recent call last):

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

WFEFRAME B0, P i tuple 42 AR, WIILELIRGY tuple 7 REWE IE A9 Bl (interpret); fti{
AU AR RG SR A SRR L iy sUEA R, MESRIE SRR A B 2 ) (B tuple &—
B KR E R N —EB5) » FEIRE VLS tuple WK EDE H R AT, (R0 DAESL S AWy (2
4 list) 14 tuple,

i S% tuple Al list i ARARAEALL, (EL2 A" 38 % FIAE A IR I (BSOS /) H A9 o tuple J&immutable (8] %
(), WHEFHEEENITCEFS, B (unpacking) (FE2%AMi%E) % 5| (indexing) HAFHL
(BEAEMH namedtuples WREEHE H & % (attribute) SAFHL) o List f@mutable (1Y), HITE@H
S AR L AT 5 ph [ 4R Tist AAFHL

— AR EIR R, BB S O sk 1 {HIEH ) wple: FEYE L& EIR-— e B . W
tuple FEH— ¥ SRR SE —HIE H /Y tuple £8 h— R0 _E—{HZ By ok Sy (J 35 e — 1 B
—HEAFRADN) . B, (EERCER. Fl:

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

0

>>> len (singleton)

1

>>> singleton

('hello',)

J

BoAst = 12345, 54321, 'hello!' 21 mple packing Fil1-: 12345, 54321 fl 'hello!"
—iE o tuple (. 2 fEHL AT DA

[>>> X, Y, z = t }

a2 F AT ENF SRR (sequence unpacking) , WIS FITEAE AT AAAE S DA B TH o JFHIFIREOR SF5R
ZE 5 R O R RIS SR AT B PP R O R MR AN R . TR, 2 EAR IR 2 tple packing 1171
PG A -
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5.4 4 (Sets)

Python 40 T —FEHIFE ser (46A) MR, — set 2— MMy HEHEERITE. FEAMNLEH
Jr A ALHE T RS AT RN R EEDTER . Set YRR . A, ZHEM RS HEER .

KIGHREL set () RERTT AT ARE ST set, R BHEL W) set, RUZEMH set () MiAZE {1}
1838 e AL 251 dictionary, —FEFRAIEAE T — 6 S GRS

i (i 5 L Fr) 3 -

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

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

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

True

>>> 'crabgrass' in basket

False

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

>>> a = set ('abracadabra')

>>> b = set('alacazam')

>>> a # unique letters 1in a

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

>>> a — b # letters in a but not in b
(=, VeV, "ig"}

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

#
{'a', VC', ’r" ldV’ le’ lml’ 'Z', lll}
>>> a & b #
{la', lcl}

>>> g ~ b # letters in a or b but not both
{Vr" 'd" 'bV’ lml, IZV, lll}

letters in both a and b

Flist comprehensions %8, WA set comprehensions (£E&4EEIEA):

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

5.5 =8 (Dictionary)

N 1Y Python [Flg & RPHALE] dictionary (5527 typesmapping) . Dictionary 75 i FEE] [ BT
{E B | (associative memories) BY [ BAWH[E%1 | (associative arrays), A5 %52 m— 11 &6 B B 2w AE R
5], dictionary ;&4 (key) &S], STLUSAEMUR T 8 A RAL; FERAIBEEA T DAH fESE . Tuple th
ATPAE VRS, QA S A BB tuple; #5F—{R tuple B EEE R B2 S A AR AT M, B
WANREE VRS . AR list VRS, list AT A% fy & 51 57K (index assignment), ] 5 $8Jk (slice
assignment) 5{ 214 append () Fll extend () % method #EEL .

2% dictionary -1 R IR B AR AR — 442 1E 3 (key: value pair) ) set, H A §#7E[F—1# dictionary
N4 . (B HE S v A 25 1Y dictionary: { o % FHAE ST/ b A S S E R K
FESE R TR UR b T B SR B . 33 [ et o L Y IR P A% X

Dictionary =% 1t B AE EE H 88 AR Ak 47— (A B HL v] 38 ph s S AR B %l . BT DARE ) del 2RIEIRRSE(E
o QR A B SR, ST R B O E S RS . (AT 1 S SR e 1
SR

¥ dictionary i ffl 1ist (d) €38 — W& g ) lst, HHESIEFERRARRNET . (FEs
HEFE, HIfHH sorted (d) AREFEIW] ). WRAEHEZR MRS CAAER A, AT in,

o W Fl—1# dictionary F) fii B8 4] :

5.4. &4 (Sets) 41
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>>> 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 () AT BB —HR S ¥ 7 51 @ ST dictionary ©

>>> dict ([ ('sape', 4139), ('guido', 4127), ('jack',6 4098)1])
{'sape': 4139, 'guido': 4127, 'jack': 4098}

Ik, dict comprehensions 1] DA 1 AT 72 S BEL{E114) 38 55 =X S 57 dictionary :

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

R LR, BB S5 | 9 (keyword arguments) A7 IR & i [EIf 2 -

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

5.6 [FE#I5

¥} dictionary {EEIREIKE , S DA K H B EAGE AT AFE {1 1items () method 3 [A] REHLS :

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

gallahad the pure
robin the brave

HHTHERRER:, (BRG] M HEENE T AFER ] enumerate () BRI REHUS: :

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

0 tic

1 tac

2 toe

SRS A A_E R SN AT AR ARG 5 A z1p () X

>>> questions = ['name', 'quest', 'favorite color']
>>> answers = ['lancelot', 'the holy grail', 'blue']
>>> for g, a in zip(questions, answers):

€ & A}
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(L —5)
print ('What is your {0}? It is {1}.'.format(qg, a))

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

B AIVE R R, e IR FES, B HAH reversed () B

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

P w o3 w0 -

J

ZAEIEEFIIEHT, (M sorted () BsEE R EBMAHETF @AY list , (EA Gl A Y 751

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

J

BFHIEH set () ITRREEGCE. BIFHIHH sorted () Mk set (), HIZHELEHTFERIEER
TEER BN it O vk

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

A IR FAM Er AH 2 AR 2k S 1) — {1 List, (LR, S AL —(RBTIY list € S A B FL 264

>>> 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]

5.6. [FIE#KIS 43
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5.7 R®RAT #R{& ¥ (Condition)

(EAE while FI i £ BROGAKAYGECE AT A SAEATER T, A HA HBGESE T (comparisons) .

HBGEST T in Ml not in JPAERE EAstRll, 7EA S hmaE MR GAE (BAETE) . HHT is
M is not HEWIMAYIRE FARAMIEMPIE. B EsE A1 A8 o BEAH [R] B B 1

HBGEFE W DA A . B, a < b == c Pt a ZE/NR b Ml b ZHAER c.

FL I A ] DASE A AGE A T and fil or, H—8 FUBGEBA G EE R (BT A ARGER ) nrpiin L
not AT . Jo Ll T e e b LR A%, Hoh, not MEIEERS, or MMEBJLERAL,
It A and not B or CZ[[|jt (A and (not B)) or C. —UNHH, FEPEATDAFAERALAAE 2
HIAL Y -

MMIER T and fl or WARENE 3 (short-circuir) ST G HG B /2 BAEA ST, FASHLE B
RFRNAEAGEE. pln, #aflcEEMEBEMR, A and B and CEREANGHITE C. HERLS
SR — AR AE TT AR TAELIRY , AR i1 Il A E e 4 R R 5

o1 L B A A AR S S S R R IR AR — (S O T ARG . B

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

>>> non_null

'Trondheim’

V£, Python 8 C 3 HA—HE, MEEFAEMEATIRIRL NI ELER T =, BERMGES 77 C
A N R — AR AT == e ERATmA =,

5.8 FIIFIEMBELRRB ZLLE

J 5 423 T DASE AR AR R BZA  (E H e o i R U i ) 591 3 X, (lexicographical) JE )Y - #5E
PR E R ETI IR, AR, R e R AR, AT —IH, DA, B8 H
JF A5 A 5 . ARG A LB W JECAS B SO A ] P 518, SR sk e R (E g A 7. 2R
WA 2 BT A T8 A 2, B e i i e 5 i B R A 5 1 o SR i — (20 2 5 — M T4, il
RIS 91 e /N PP 9] o < ER iy St X 61 Unicode ({0 (code point) A A HESF AIE) T T
PATR & LA [R] A 2 A U -

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

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

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

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

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

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

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

R, A < B> ARICBOR RSP P2 AR, FORYI A 5 10 LB k. B, IR AR
(AR AR E MR R E, FTLA 0 4678 0.0, 4%, GHIE MG GBI —H TypeError £
A e P e — BT R HEY o
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CHAPTER O

1Z8 (Module)

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

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

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

BRIEEAATHIEA, AR EEBECT, Fr s sk a) .

AR F L 7 Python /ESERIREAINAE S, MBS RBHATM L oy, 7EBAT, BN ARE (FEE
TFH) GRS name_ BUE. BIAN, FAREB SCT SR EE ERHCT Al —E AL £ibo. py

RS, BT

#REAEEEM

def fib(n): # EHERMEHINES n L
a, b=20, 1
while a < n:

print (a, end=' ")
a, b = Db, atb
print ()
def fib2(n): # EIBEKMEHFNEF n L
result = []

a, b =20, 1

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

return result

BIAEHEA Python EFERSEIH LA R 464 import & A4 -

[>>> import fibo

1

HEEA G fibo drE it ik X4 B B BT Wnamespace o (R SLPyhon 1F i1 3% (Scope) Zéy

%% M (Namespace)); "B R GMA fibo BB . MRS, 30T AR :

>>> fibo.fib (1000)
0112 358 13 21 34 55 89 144 233 377 610 987

€ & A}
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(L —5)
>>> fibo.fib2(100)
o, 1, i1, 2, 3, 5, 8, 43, 2i, 34, 55, 89]
>>> fibo. name
'fibo'

AARARFTRACHE G rh S R 2, T DA LA 28 s

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

6.1 AT EH

BT AL 5 AT AT BRSO DA SR U 5. e BuR U MEERL I, MR e % — k8
import R A €8T, (WIARAR R D ARAT, EaiTer).

FRBALESA E H CROFLA G 4% 25 (namespace), WA )5 S0 oA 2 G 10 s AR A 0 AL A 440 555 28 5 I 4 Ik
S . B, BEH AR AT DAERRAE (O ) A B, TR O RS 2 1) A el s s A
SN Z RIS . Dy — T, ADSRARNTE H CAEMHE], AR AR SR RIBOR AL e B, DARIS |
R —E &Y, modname. itemname,

TE— AR T A import HAWAELAL . HEPTATY import BUAXMAERA (HtiEBRE, EAdg—H)
¥y f BB A 0], EEEGER. i E e R (N e class 1), # import f)45
AL RRAF DO A 2tk 44 25 [

import BUAIA ML RIE, WA 2 RAERK import (AL, FLHE import 2 JBLALIN fiv 44 45
. Bldn:

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

|

£ import 2 H I MG s A, HE $8a% ok A n B AR AL R B S s | ATE s & 25 (L,
ABIFRE) fibo KPEETE) .

WA IR, AT PA import A4 E FRIW A 44 R -

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

|

T A 59 V5 € import BLAL I 488, R T HEHIRE O BB AR . KZEEET, Python R
ARFHEMEDRE, HEETEESERTIIAT RS, EHT R R 8 R EA.

A, — B E R EA R A SR import * (MiCYE, PRIEVE @ S BT R 22 R A
H R A EAAE LB B P A F T R, T A 321 -

WA MR T B s, HI as ZARMIA ARG BN import AR EAE—i.

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

Bl import J52UAl import fibo BRIk, ME—2EERBIFEE A fib A .
TEfTH £rom Rptw] DA [RIRR I 5 OB BT A5 -

DR b, RAUEFRBR TR 0 TRGR L e TR R R SR, B R A AN B AL At 4
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>>> from fibo import fib as fibonacci
>>> fibonacci (500)
0112358 13 21 34 55 89 144 233 377

ol

HRRCRIEN , A R BLAL R (R B %A session H{E € 47 import —. I, WSRARTER T RLAL, HI
WAHEEE RS 8, WRAR MR EE T BT RS, WA importlib.

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

6.1.1 EEHE EEEERBIT

H I AR [E)73#4 T Python FAH IR -

[python fibo.py <arguments> ]

0B import 154, BALP B AT, 11 __name_ BtE "_main_ ", ;
LERALEA RV T R 5

if name == "__main_ ":

i
2
%
B
&
=

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

R AT DA AR & VEEIE At 7] 1R ] AFEEN Y import fi8EAH , PRIESRINT (parse) iy -5 AR CHS @7 3 LA
2 B R, AaiT:

$ python fibo.py 50
0112 358 13 21 34

QSR BRAL 24 import 1, JI % BORE U AN S g AT -

>>> import fibo
>>>

J

‘ni%;%z%ﬂﬂid‘iﬁﬂiﬁ%&ﬁ@%@m%ﬂﬁ7 E MR ECH B CRATRIEE R, PAEAR Y 7 AT
).

S ff

6.1.2 {RIPMBFIEE

Import —{f 44 [E) spam MBLALRE, S E TS AAZLMOEREE. BAY MBI sys.
builtin_module_names % H. WIRIAH], HAHREMEEY sys.path FraEERIAFRZ +,
B —HAE spam.py M. sys.path {EELEAEFRIGEF TR

o« BAEAFTOAER R G (AN RN, MM BTk 38 .

« PYTHONPATH (—#iHiHl shell 58 PATH [3E:AH A 0 BB 44 55 )

o BUZHARBMTESE (HAEM G o site-packages BRI, BRH site BALITEM).
1 sys-path-init 45 5 2 [ A1 .

e

e SR AFUEAS (symlink) RORER R G6T, #0ATEIAH (e ORI A BRHAF A 2 4 Bt 50
ER2 . A R s 0 2R AT RN AL S B 1

6.1. RANTHRRE 49
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Yz %, Python X W DMEIL sys . path. AT HEIAH FTE BORHIC @ 70 8 AR A BHEH, A
PRI AL 2 i S AR GRS P EIA G B e A, A2 B 2 E ORI AR Rl A AR AL B
A EEMuE B, SHER gk, #52 R e ERE L gl

6.1.3 [#§:E | Python {E=®

E] 7 Inpes ABEAL A, Python %43 (AR AL S s A #7AE __pycache_ RN, [Eay4E
module.version.pyc, ia B version 2 g2 & A Z 0 R 4 1, B2 T8 5 €12 Python [ IR 45 4
9%, 4N, ¥£ CPython 3.3 1, spam.py [ & i i AN #5477 [E] __pycache_ /spam.cpython-33.pyc.
Wi 24 Y R AT DA A B AN [R) IR A 1) S s A AL RN Python IS [R] IiUAS [ Rg A6 A7 o
Python MR JF ARG R H I, A fm A 2 S i 75 L i . B MxEe B,
FAN, SRR R AT G IS R AR R VESE R 02 T o] DG ) — e XL
Python £ Wi T [E] N AR A I (cache), BJE, AR FH 4% BN REAT By S 9 S O BRATL I 45
Ho B, WREEERA, RSP, TR AL ((E43%) nYusfh, SR noRglonE
PR R IR E R, B R REAG JEAR A
— LB LS BBk :
o T[PAZE Python $54 [ fifi F BB 2 8% (switch) -0 1 —00 KREV/NE #i s i4lng /. BIRI 24 -0
4 assert (Bs) BRIR=, T -00 [AEFEIS: assert fEiARFN _ doc_ FFER, i Sufe=X ] 6BIR A
R Bk el s, B A ERAE A CAEMUTEIRE, A M k2. 28] BALE opt-
Err, HEB/DN. KB RA T e s @b ROeR .
o FHEL .pyc REERE, AT EIEEIAN G I oy BESEH. ME— BB by SR R
o P4 compileall nfPAETEERIAR o i) B A AL ST pyce A
o HZRANL, UIEESRREE, 2 %PEP 3147,

6.2 R4

Python P4y T — B BERCAL L, REARIYN4RLES — (03X, FEE [Python pisUE2% FE] (fHREE [ 8
A2 %FE ). FUBe e hERE; TrE—L 5 Reh S 2o AR E i A3 PAFFEL,
HEIRE THEEE, SRR RGEARIE (FIMRGIEN) . BB SE AR AL,
EMRERIEE-&. Gl winreg SR Windows 1. (HFHERMBARE sys, EHEEES
{il Python Eii#ds . #B sys.psl Ml sys.ps2 QIHACER T IR TICH 7 H :

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

>>> sys.ps2

|l |l

>>> sys.psl = 'C> '

C> print ('Yuck!")
Yuck!
Cc>

A Hidde e BB RS, A 75 5 S Wi s 8.
S8 sys.path A7 list, BEE HES WA S, BV iAEE RS % 8 PYTHONPATH
H LU TE RS, B2 PYTHONPATH A FtE R, MEEETHR . /Rn] DAUFIAEMERY list #E1E Bk

U

>>> import sys
>>> sys.path.append('/ufs/guido/lib/python')
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6.3 dir() BX

ElE R dir () AR BAE R FTA 2. B W — e 2R 7 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',
'stdin', 'stdout', 'thread_ info', 'unraisablehook', 'version', 'version_info',
'warnoptions']

[EVE %5180, dir O FH HATE @54 5

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

AR, EANIrA R ARG . B, R,
dir () AEFHH EE R ARSI AR AURREZESIN BN, EMeoe SAEEERAL builtins [E):

>>> import builtins

>>> dir (builtins)

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

BE T
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(L —5)
' _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']

6.4 E{4 (Package)

BRI [ R 448K Python B a4 s IR k. BN, BUHAHE A B FREM A
A E) B I TR, IE QARG S, RIS AR AN T O B AL 1) A ol e A B ), 40
FRALL G, R EAEN () NumPy 5 Pillow) (4R P 0 O AR E (R RO BIALA 1S -

TSR AE s — M A Aot — i PR VR 26 A iAo (T2 D). RIERE R E A R 2 A R 1A%
X (EFAE MRS R, Pl wav., .aiff, .au), WL, ET7AFEEZEERZ MDD,
VR BT A A B RIOBALE G . (BT 2 G SR s r 2 AREE (B, HafiR
B HmmE . B EARTRE . Al A TR0 AR — RS L SR AR T IE e
PATRRARBE AT RERI 28R (ARSI AR R S 0y sU3 R ) -

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 £{fIkf, Python §#¥55 sys.path EWHE, [HEEMRTHE.

AEFRAEH __init_ .py fH%, A G Pyhon #IEM: (KA i Hnamespace package, [El—1fli]
EFERSIITIAE) s SEAK AT AR —SE DA A B4 (B string) AYHE), 650 BEEC 1 B0 BiAE
BAH I R S P A A . FERET AL, __init_ .py AIPARE S AESE; HE BT
FTEMIIR IR, BGRE a1l S8, ZR e,

BRI T AR E A import [AEAL, fl40:

[import sound.effects.echo
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B T FA4] sound.effects.echo. 5|fRAEM BN :

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

7y — 1 import T A2

[from sound.effects import echo }

T B A — BT AR TR echo, [EHAMEHISE AT AN, FIRELAIN R 55U -

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

W AL 2 4 import T2 17 o =X Ek s

[from sound.effects.echo import echofilter }

[, EHEEA THAL echo, HERK echofilter () BRI LAE M :

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

AR, i from package import item My, item WDUREMFH TR (TEM), WAIARE
e S 2R, B2, class (JHE]) S8 8. import BRIl E M A EA & 23 item;
WARE, A efae b, EEEA. MR 2 HAT item, H]@75[¥ InportError 4,

ML, i import item.subitem.subsubitem #EVER:, G THRE—HZIN, H—IHEWERE
s e —TE DU EM, (EAREEH—H e RN class, R

6.4.1 #*:E#d import *

WHNER T from sound.effects import * I, F#R/EfHEGr? MAMEET, HMnraeam B
Mg REEARS, SWEMTAER TR, el import. BRI, H import 1
BB AL AT RE & A AL ERTRIE , ELEREE N A e MR import TASALING A4 & EE AL

ME— R B EEEE RN RG] import BRIAX M A A NIEG: WRENR
_ init_ .py BERXEHEHR —MAE __all_ [#list, #i8F] from package import * [HIEHE, B
S 2 EYY import [BHA R . BB BIRA KR, BER W HATEE 27 BB list, QEREAE

REIEAE NSk rb import *, At 7] fE ErE)E A 3% list. BBI5EE], sound/effects/
__init__ .py BEWAE LIRS

[751117 = ["echo", "surround", "reverse"] }
BHHEZ, from sound.effects import * & import sound.effects EH, B=ITHIIRZT
AL

ks

A YRR, LA RT BE B 1 8 3% (locally defined) 9 2% FB BEH . Bl4n, QIARARTE sound/effects/
_ init_ .py HEEF T —M reverse KR, Al from sound.effects import * H&H| AWM
A T4 echo Ml surround, fHR& reverse T, WEIEYIEINEFEN reverse Rz 1

_all = [
"echo", # refers to the 'echo.py' file
"surround", # refers to the 'surround.py' file
"reverse", # !'!! refers to the 'reverse' function now !!!
1
def reverse(msg: str): # <—-— this name shadows the 'reverse.py' submodule
return msg[::-1] # in the case of a 'from sound.effects import *'

N a1l [FIE#ESE, from sound.effects import * [iAN[FIR €I sound.effects &
A i Ay AR import BHE R A4 255 B 2 RRE sound. effects B H import (W] BEEIELT
__init__.py MEWIIRMAEAAS ), SRR import B P E AT, BAUS __init_ .py EF%
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(LA B RER AR TAEAL) AR A . EUAFREMTZ ATg inport BUAINHIRER AR B TRAL
A LA AU

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

B, E from. . .import BUAXEEITIF, echo Fl surround FLAHYYE import 35 /I iy 2% 25,
HE'EMELE sound. effects B EERMK. (B _all  AHieHRR, SRAUMAER.)

BESR, HLERPERALEGT, SR import * Iy, BB G IR E N AR, (HAEIEX
B85 (production) MR TS BT AP E R A R EHHE

Fifl, )i from package import specific_submodule NEALATHIE! HEEL, EiMEEM
%, BRI import SRR 7520 2 B9 TRLAHAH A AR TR 4

6.4.2 E4(I5| /A

HEMNEEDZ M T2 AR (WFEEG Y sound £4), WA [E)# (absolute) import |,
S| AR EEA TP T4 . B30, B9 sound. filters.vocoder FA F i [l sound.effects HIH
echo #4HK;, W[PAM] from sound.effects import echo.

PR A DA from module import name [ import [FiART, e [#H¥%f (relative) import ], 52 import
1 F RS A 5548 /s AH 3 import TR EETE IR G0, FE urround B, ARATRAGEH :

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

AEVERE, A import [ 1E 2 DA H BT RIS REREE . PE R A AR iGE 2 "__main_ ", J7PA
AR 2R MR RAL TSI BT £ Python AR FAAH , I8 e b ZE7K s 6 1 EJ3f import.,

6.4.3 ZHIIRHEH

EFO SR —RREYE __path__. BAERIRR @ list, ®3% B __init . py HEENHE
W HE AR, PR (IR R TEE (AR R RN IR T 2 1. B A T DARIE B, (FLE A & 3 2l
A BB T B

GRS N E RN NG 4 S SNSRI D I vk S G f MO B S

[Ef#
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i N\ K

MRy T LSRR s R DA BES A At B, B AR AR A .
B 2 A AR R 7 28

71 FEENEHEN

HEiE R R O A8 2@ R B (A 530 B XRE (expression statements) Bl print () K. (H=F)
R AR write O Ik AR PR M sys . stdout FEMH. AN EMGES
S e R )

TR AR A S T S A, AR5 B DA RS B PR . DA 2 sk XAk 1 i O
o

o BHRAE X ALT S (formatted string literals), 5655 BAGAHIAY G | 98 =85 | 95T _L £ 5¢
Fo VR0 DATEE M { 82 ) Ak Python (R, 5| H s sl HAth 71w {E (literal values)

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

'Results of the 2016 Referendum'

o FHIY) str.format () method FFHH L FB#ME. TREER A { Al BURBER A SEBUY 17 &,
HT & Pafannas 954, (AR HRR AT i &l ZEA N RS G RIE 7 W8 Qo 4%
A5 B i 1)«

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

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

AR yes_votes ANl ST AR AN B SRR . % HBIE @51 H percentage FEIA 100,
PREE 2 A/ NECHAR TR — R A 20 58 O BEA &, w5 2L formatspec) o

o itk PRENPAH G FH U0 (slicing) M1 % (concatenation) #1F:, SEMUITA 1Y 7 e i B, #NZAT
FIRBEAR R I HER RS . FHAEVE 28 method, FEDAK SN TLIE R 7o, SEERMMAA .

WERARA T EEERE A L, HA PRI EUR S BOAEA TR EE, WA repr O Bistr O sECIEAEATH (L
BETH.
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str () BRaH A R (AN i FRIE, T repr () WY B REAE B v U0 FERE (0
R G005, B R SyntaxError) . WIRYAEEA NS @ 0E € Fomik, str () &lnl e
repr () MFIME. BHZ0ME, 428, 5 list & dictionary 2545k, (il B & Wi o6 =X & A A (R i 32
Y. e, RRENEE], A WREARR YRR,

— 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'))"

J

string AL & —f# Template class (BE)), $AL7RHERREITH M k. kil sx
EViF9E, [EIDA dictionary EIEEATHU, (FL3hA% =y o ST

7.1.1 B L8R ILA (Formatted String Literals)
WARAL TR AR (RO -78), SEETFREmAmE £ i r, EEEE4E0 {expression},
FRAR AT AZE FERETIN A Python j#E 5 20 .

HesXIEIAF (format specifier) SEMEHEN), SE7EMEATSC T, W DA RAHAE BEEOM LA Tk, DA F D)
5 pi 8 ABINICE 15 =40

>>> 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

J

A L AT ] DAFEAS A B e EE . e B ascii (), "!s' EH str(), 'Ir!
FEM repr () :

>>> animals = 'eels'

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

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

My hovercraft is full of 'eels'.
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= [EIPHAF AT A A — i i e A s S . — (S5 SE. DASCE %8 38 R (A (evaluate) 1813
TRV

>>> bugs = 'roaches'

>>> count = 13

>>> area = 'living room'

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

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

FZ B = EWAFR &G A SO B (self-documenting expressions), #7525 7% 8 LeA% 20 fL 52 52
HEKS, #EH formatspec 2% 35HE .

7.1.2 =&#) format() method

str.format () method [HEA FHEIT

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

KIEERHEWF T (HBEREAA) PR AREEES str. format () method (¥ 1. KIETE T
W LR B str. format () method KFFTTERI AL E .

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

eggs and spam

WIERAE str. format () method A BRSE 75 8, RTLAGE IS B R 55| T EMA(E.

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

(7 ES [ HOM B 75 | o DMEE AL

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

IR — ﬂElT,uéJ\%lJE’JE*%JMt%% P b 1 7 2R R AN 24 B 2RSS . SRRl
DA EHE T (dict), [EHJHE5E ' 11" SO (key) HCEAASE I

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

. 'Dcab: b]:d}'".format (table))

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

F* 558, 48 table PR ERE T T MORELE, BA AR

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}

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

J

BE X vars () HAEHR, S8 R E M. 3R 0T DA ] — 860 5 BT A [ duf 52 Y

dictionary:

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

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

__name__: _ _main__; _ doc__: None; _ package__: None; _ loader_
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fidn, RS E A —ALHE R TR A, 51 RO Py BT

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

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

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

BMER str. format () HATFHREIALA M A, 55 R formatstrings.

713 FHEXtFH
N2 VAT B A5 i Rl — P S R

>>> for x in range (1, 11):
print (repr (x) .rjust (2), repr(x*x).rjust(3), end=" ")
# B A AW rend’
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

(R, M print () F@EMZ BIMA—MWZSHE 5 BRI ARG BRI A S )

FEYIER str.rjust () method 375 7E 70 (] A 2546, (57 58 AR & A S it A T3 A0 Sy . L
i) method &4 str.ljust () fl str.center (). 1=t method Tﬁ/\ﬁﬁ.ﬁ-, H ME—{E 3 2=,
MR AT KR, bﬂaﬁx’é’?@iﬁﬁ%$ I A AN AT el st [l {85 BESR S Ak & SR AL s e, H
LL%LEHZ% M ELy, REEE e EEE SR ER. (DR RENEEE TS, T AmAR
x.1ljust (n) [:n] BEEMYIHER.)

) — 1 methodz'%str.zfill(), AIFES(E R W A0 B B 2, HLRERENE & 9%:

>>> '"12'.z£fi11(5)

'00012"

>>> '-3.14"'.z£il11(7)
'-003.14"

>>> '3.14159265359'.2£f111(5)
'3.14159265359"
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7.1.4 B FRMERZE

% YEZE T (modulo, #i#) tn] A FEEE AL . 7E format & values H1 (Hh format ZAfFE), format
11y & BEETRIME €k values B BAH L 2T E BT BUR . IE 55 WiAs(E) 7 3 48 (string interpolation). fi]
-

>>> import math

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

W 2 %5 A, old-string-formatting /[N

7.2 BRIEXR

open () [0l {H—1file object, T & i o I 04 W A1 o7 25 | SEORN — {18 B 75| & open (filename,

mode, encoding=None)

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

M5 | oA SRR AR T W5 HOe TR, A TR RE SR U A
JCo mode [F] "' I, FIRVAMESBIAFIERES: B w' B, FORPAMERBEHERS (CAE R4
WEGYIRE); B rar K, PAMPIERTIH ) BERES, 0TS ARREERE 3 BP0 A S £
iR, o+ W DARRERE ZERETEERE A . mode 5| BUZSRIBIER), AAM R e ERE o

EH, HEFRVA text mode BRE], TG, (EARSRPRUREE AT EHER, #BOAREE il /72 encoding JHAT il .
WIARAEE encoding, MITHSEEMEIR R HT-H (H open (). UTF-8 2 Bl IARHE, FRARRARTE
SERZ A ESAS, AU encoding="ut£-8". 7 mode {ZAN_L b €A binary mode (it
HigE) PR, R RIA bytes PIFRTBA SR . DA R B SR I A W] AR

encoding

TESCF A (text mode) R, EIRURE € BRSPS RHERATRATSE (Unix B \n, Windows E[J\r\n)
HEE \n. ECFHETRAR, FSEE \n 132 EBEEIFSRE AT RATR. BM7ERR
Frrh oy T REEAREE A E, HebGg 2 opec 5 EXE R PR T H gk . RN
BCRFRE SR, R R — s TR st

TEVEPIAE R IFE, (] with BSEFRMEE. BER, HEMEMLTRE, B ER 2] 5] 5
TOIAL, WO E RSP . A with WHESH try-finally B, RAGMEHZ:

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

>># EMTUREREAAEZ OB S HHA.
>>> f.closed
True

WERAREA ) with BGET:, RIMERFN £.close () BIPAAHES, ATDAST RIRRACHE T i 6 ) R 8 U

&

BENY £.write () B, AR with BTN £.close (), BIFRNATNES, tnlges
f.write () HI5|BEH B 5E 28 ATERE.

ANHieiE with BUAR, BFN £.close () BPA—MME R 2%, Bl R & 5 E)
KL

>>> f.close ()

>>> f.read()

(BT —H)
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(B —1)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: I/O operation on closed file.

7.2.1 EEY%H8) method

A HA RO B B A E £ R RY OB,

SUEBEEES, PN £.read (size), BAEBB0H0 gk, ERATHE (CCvat) sifzocs
R () BRI . size R HBEIEMEAO TS 8. B size WA MR e B B, AR R A0 2(E]
ey EE ;AR BT AR MR, e E. HH), &2 A% R
size MR TI0 (SCFRIR) B size BOEAACALEE (TR Sl n ., Qi mic 485 jE
AR K, £.read () GEEzETHE (1),

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

>>> f.read()
T

f.readline () MRETFIRHM 1T EH77C (\n) GWEETRMER, DAEHEERGAZE
oo, B4 G R R TP . ST R AR W Wi % £, readline () [l {H—
2T, R RCAENE TSR, MEAfTNRRER \n', W2 e —EEfFFumsE.

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()

AR SR PRI AT, AT DA R A TR . SR VL B SO e Rt R . P,  HAR Ak
R

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

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

ARARAIE A R A AT list (E], WIDAMH list (£) Bf £f.readlines ().
f.write (string) 8 string EIA B AR S, [FRES AKFEICH.

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

HAHMER YN, ZRteMBEETS CrpgsX) sifocismer (Tigst):

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

>>> s = str(value) # B rn#HEFERF S
>>> f.write (s)

18

f.otell () MR, BAMEEYIERRTNEIE, £ T RREEERGES
M ALTCALE, TR T RO E— S AR T

fif] £.seek (offset, whence) FDAMUBAREYIFIINIE . (P EFHE I ERIE—HS5 EH offser
WL 225 B 5 |9 whence G . 5 whence (EF) 0 K, SR RS PREE, 1 FnEHE I
RERALE, 2 Fon I RRER 2% 5. whence 1IN, HIEZRME 0, HIDARRBEEL2 %5,
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>>> f = open('workfile', 'rb+')

>>> f.write(b'012345678%abcdef')

16

>>> f.seek(5) # Bk B RN M
5

>>> f.read (1)

b'5!

>>> f.seek (-3, 2) # BB ALEREMMWE =W w4
13

>>> f.read (1)

b'd!'

TEXTHE (FEREFEHAR A b BEZE) b, R AadfMERMEE2E g5 (2 seek (0,
2) FEERRA GBS, HIVER £.cell O MEMHE, 5020, ARG ofser (6. HAWIEA
offset {HAS €A A 5 et 7 E,

EEYFEA —LLH Y method, BR2BAF MM isatty () M truncate (); HWEYIFM R
B R EUE 2% T,

7.2.2 f£/H json REFEMLEH

73 T DA ST B AR S R AR ey HIU R IRRR read () method K[, jHLtyH
WAMIEAR int O EROEKX, BHEZ 123 ST, EREEE 123, FIREEAR R SR
list il dictionary (#t) SHEVRERY EORHETALEF, TEIFIMT (parsing) AT 51 4L (serializing) 558 15V .

FHBE A 8 {68 P 3 S B s P B S R U A R R [V R B R A7 24 28, Python SC3E— 1% J2 11 &
P EIg =, ABE) JISON (JavaScript Object Notation), AL §son R[#IL Python ZRIFEIE , [l &1
W7 FRE; EMERERE serializing (JFH4k). (7R FREREEERIIREE deserializing (5
f?}ﬁﬂﬂc)o ;F;{F?EHMHEJ?EUQZF&J, FRYF ) FER AT AR A S B R, B A e e B R
) 35 U PO B o

e

JSON #3481 Mo (i F iR BLAC B AR R Rl & E], P27 sn il E 8 e B oGt s, e e
T+ H#:AVEM: (interoperability) HY T2,

WA — R <, HfE—A7 R R AR R T A # e JSON TR

>>> import json

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

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

dumps () BRxH & #, FE dunp O, EREAMEYIET I E e file. HitL, W05 £ 2—EET
FATBAE R rext file P, FATAT DATE BEML:

[json.dump(x, f) ]

¥ £ R —MERE. "B binary file Stext file Y, B ARAEYIIEE

[x = json.load(f) J

ftiE)
JSON #2470 PA UTF-8 #5347 BH(E) JSON 4% 28 DAVEE]— 18 n] i BB 85 A fjext file W, B2H]

encoding="utf-8",
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i TR 4 e 5 947 T DA BB Tist A1 dictionary , {H#7E JSON P S ALAEREAY class (JHIE) 2061, HU
FE—BESMO TAE. Json AL 2% R & HtmEI.

hz%

pickle - pickle F4H

BLJSON ‘R[], pickle j&—78 7T HME R MEHE Python ¥ {41477 5k s . Bk, “E[E] Python iy
B, ANHE A RS RE S e 0 E AR . ETERSE], BHRRAL AR R ERE R TR
= B OB RS LRl Rt, A8 B A IR A Z 5 AR ARUE Y pickle B T4k, W PARATAE = AR
ﬁ%o
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CHAPTER 8

gHERFABISN

# H iR EE RS SRR, (AR E R TG, R R G —LeghiE . W AN (24)
WA ] ) s i M8 EIE] . 35514432 (syntax error) F9) 9] (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

The parser repeats the offending line and displays little ‘arrow’s pointing at the token in the line where the error was
detected. The error may be caused by the absence of a token before the indicated token. In the example, the error is
detected at the function print (), since a colon (' : ') is missing before it. File name and line number are printed
so you know where to look in case the input came from a script.

8.2 fil5h (Exception)

B — BepoA X sloE U T IEREIRES B RUBUTIR U AT RSB BUTIRAAR I E] 1 8 AR ) )
b, BISMA—EHRARE L RAR PR AE S e Python AR e s BRI B . AN K 2 i) B SN fr e
A, [EH G EURIR RS -

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

A

ZeroDivisionError: division by zero

>>> 4 + spam*3

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

(BT —1D
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(B E—H)
4 + spam*3
NameError: name 'spam' is not defined
>>> '2' + 2
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
'2' + 2

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

SRR B R — AT R B A TAFEIER . BIANE RIRAGREEY, TRE 4 R G EERUE A —S g E
#iF P FISMNEBIE]: ZeroDivisionError, NameError il TypeError., VEEIFIANERIY: D H 1=
B stRaE AR ETE 14 (built-in exception) 44 R, FTAT BEIE B SMER 2 AN AE, (HEHAE 2 A E
FIBIANIIA — & TR sy (BESRE R —RA AREns)) . BG4 A2 E A E T (dentifier), A2
1R 83 B $8 F (reserved keyword).

AT H ARy, ARAB I SR RS sy S R, [EIRA I8 AR

St LI BB, IR ] (stack traceback) 5 8 2k ISP RS . —BOR(ED, & 0T Bk
PR AFT (source line) AOHEIFIININ: {ELE: A S HEBEME B Ao LR AU B2 5.

bltin-exceptions & i #1] HH [EVz ) 51 41 K2 & 1 i 3

8.3 EIEfHISh

ST ELUIR MR T . DL R RO IR A 2 AT, AT R B AT,
AU F B (1] Cont rol-C SfESRS LGS WL, b # R B
rg | % KeyboardInterrupt FlIIMEE.

>>> while True:

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

« B, MATry T (try Ml except BH#T Z HABRIAS).
o WERIEHEEABISN, R excepr T8 G, try BRASHATER.

o WEREAT oy PAYREERA THISN, RIRL TR R R B e ki . AR B SRR except
RSP AR I BISNAREAALT S except Fa) AT, SRMR, HEHTEIAT try/except [ Z R AYARAMS

o WERBAERBISNRATE except F o) HHISNEHE, A HERRIINE N coy BAR MR
WEEIE , W ER—EARIZHIST (unhandled exception), FFTHEEIL, [EHHUREHGE.

try BRIRK A AG AR R excepr F 61, EARFEMGISMEERBE, MikE A EHE GHHT.
VI PR ERY try TA) B AR OI4h, TR € B R — try BOAXE AR # Er filsh. —(@
except F &) W] DA — 445 5E)Y) tuple 1S G141, filhn:

. except (RuntimeError, TypeError, NameError):
pass

A class in an except clause matches exceptions which are instances of the class itself or one of its derived classes
(but not the other way around --- an except clause listing a derived class does not match instances of its base classes).
For example, the following code will print B, C, D in that order:
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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")

T, WIR except T A MNETH S (I8 except BENSE M), HIGEIHE B, B. B—5 4T
A except T &) BT RS

TEANEE L, T REE A BB, R BN 5] S, B TEAE S B e R A, R HUEDRMEI A
SR SERS

except ¥ &1 W] DAYE B AN RBAR TR F5 7E — (9 55 8. 15 1 53 o 490 78 ) — W 451 SN B 91 (instance), H5 | #GE #
REAEAE args J@YET. BT, FEGIANEREERT _ str_ () AETHFTA S350 A 35 B H

.args:

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

'eggs')

print (type (inst))
print (inst.args)
print (inst)

# the exception type
# arguments stored in
# __str _ allows args to be printed directly,

# but may be overridden in exception subclasses

.args

X, y = inst.args # unpack args
print('x =', x)
print('y =", y)

<class 'Exception'>

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

BISMY __str__ () B S8 TR BB ANTUE B B g —i (TS D).

BaseException J& M ERREI SN T 2L F 17 base class. T subclass (FHEHE)) 22—, Exception, HiE
T AE R E I 4b (non-fatal exception) [1] base class. 5 265 4NN f& Exception [1) subclass, T E 18 1 A &
W, HEEMEH AR EZ A L. B IMIEE T H sys.exit () ig|#H) SystemExit,
DAL il AR B R =R 5 [ 43 1 KeyboardInterrupt,

Exception W PAMIAEMERCAT (wildeard) i (#F) FraARIBIsh. SR, HBAFRIMIE e FT AEA 4
HOETFE M T3 R R 1AM, (B FHEA RIS E5E (propagate).

I Exception [ MR, B AsEHEGEE, REFEFTISHE (07— gt
(caller) 2 R FEFZ B4 ) -

import sys

try:
f = open('myfile.txt")
(M T—F)
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(L —5)

f.readline ()
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

s
i

J

try .. except MUARA —(HEEEVERY else T o), (HJIE, T RALIALTA except T 61 24%. WA
— B U ZHPEAT, 8 ory T &) XEVETI8EGIAMRE, B Aa H . Gl

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()

1] else TAJILI tey TA)USIMA SRS 247, A ()5S W] DASE S R APl R 2y ey
except MU RERIFEAXMEITTEHIBIS

BIAME BRI NI oy F &) B R BISL, R RHE rry T4 ([E (HPEER M) ngnd i pd R
BLRBISN. Bl

>>> def this fails():
x = 1/0

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

Handling run-time error: division by zero

8.4 5|#HIsp

raise PO AT AR A RTINS g E R B sh. plan:

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

raise ME—15 | B2 25 [ 141« 5% 5 | Boh ZH & — M G AN EE B LB 4b class (7742 H BaseException
{1 class, {4 Exception BB subclass). UISR—{E G4} class HBHE, B & A 55 BT T )
FR =X (constructor) , &2k B B 27 B B (implicitly instantiated) :

[raise ValueError # 'raise ValueError()' W & }

ISR AR A 5 1 8 T I, (EEATRIER S, AR CARE LAY raise BUASUREHH 840
G
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>>> try:
raise NameError ('HiThere')
except NameError:
print ('An exception flew by!')
raise

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

8.5 f5l5pgEE (Exception Chaining)

WIRTE except ByFERREEAE T—(RRMEIAGISL, HIE G ilsE (R 2R BRI B SRINAERR , (EVH

AR R RREIUE

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

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

AAAAAAAAAAAAAAAAAAA

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

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

[E 7RI — G152 75— A B A RS AR, raise BHOARXARF— LR £rom 14

# exc &b 78 & 4 E Bl 3k 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>
func ()

AA

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

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

€ & A}

8.5. f§|5pg#$E (Exception Chaining)
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(B E—H)
Traceback (most recent call last):
File "<stdin>", line 4, in <module>
raise RuntimeError ('Failed to open database') from exc
RuntimeError: Failed to open database

BTN E AR from None HUE [ B Fil Sk :

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

Traceback (most recent call last):

File "<stdin>", line 4, in <module>
raise RuntimeError from None
RuntimeError

B2 [ R SRR I AR, S bltin-exceptions..

8.6 EFM&EBERBIS

xR PATE I BT B B4 class 2R din 44 H SIS (TRA T A Python class, 3 RClass (J2[E]) ). AN
e HAHR R M, BISNE R L Exception class 2L 2K,

14 class TR E FEAMUT ] HoAh class REEWRINY 35, (FUEH @il EAERM R, FURML—SU@ i, SRR
SR 1 S AT R ) S M B B T IR A 5{5

REWHIGISNESE, #@LA [Error] fFEZEERE, BUUAEHEGISMOGA .
A R E e R T M A CRBIoh, DAHCETEH 38 r) ok A0 3 2R 1 Bk .

8.7 ERFEBE

try BORSUA 7 — BRI T, MR E SEAE BT A B MR B TS BB (. pilan:

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

Goodbye, world!
Traceback (most recent call last):

File "<stdin>", line 2, in <module>
raise KeyboardInterrupt
KeyboardInterrupt

J

W2k finally FAQMHAE, I finally FAIEE try BOAXETRAIATA R AR —BULH . A try B
BAREEAEBGIS, FEHAT finally 4], PAFAEDSHSBISMRERE, TR E:

o HMBISNEER toy TRIHATIERE, RRZHISM B except THIEM . AR HISMNEA
W except THIBEHM, EGTE finally THMATRBERGIE.

o —fEBISPITREEE LN except B else TN . Ak, SZBIIMITE finally FHAT
e IR

o N finally F4A)#IfT break. continue B return BRI, HIFIAMNE W E T %5,

o WMHE try PR IES| break. continue 5f return BiiAzL, Al finally TAIEEMRFT break.
continue B return BRI HiLHAT .
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o N5 finally FAJHFLE return A, AIFEEEEHKH finally FHAI return BIAS
FIEMEAE, AR try TR return PR REE.

Biltn:
N
>>> def bool_return():
try:
return True
finally:

return False

>>> bool_return ()
False

I3 — {1 LR A ) 4 5

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

>>> divide (2, 1)

result is 2.0

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

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

executing finally clause
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
divide ("2", "Oll)
~~~~~~ AAAAAAAAAA

File "<stdin>", line 3, in divide

result = x / y

A

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

UWARRT S, £inally FAIZEAEMEE MA@ st R T HARER TS 81 TypeError EA L except
TAJER, HBLEAE finally TAJRATRPCERGI5%.

Eﬁﬁﬁﬁﬁﬁiﬁ*, finally TSR BEEOMBEIR (GRS AaREE) ARG, Mz
F2A B -

8.8 HERMFEDE

SRR R T RIS P SR AR E R B A S O R VRS R N SR . SR AT
Hnl, EEMHAE R, EEhERES 2.

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

& BTG RS, AT PRI, & A A —BOR e 1y R D A BHEAR A8 . 0 B2 [E)
AR I, SRR o AR AT B R (R wich BOASGRE (IR ) fomils
JHIE, BT AR K . TE s et
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with open("myfile.txt") as f:
for line in f:
print (line, end="")

BRSBTS, SR TR T A RSB R B, R f AR @b . AR bR, JROLEUE S
HENER P G EER] SO R s — B

8.9 5|5% R ke B % (B M A9 B Sb

TEHLUNEET N, Wb ZH I 2 AL EE A i 2 MR il 4. AE[ETHESE (concurrency framework) Ff A& @ H B AR
s HOTATHY (parallel) FEEUAE8 i REC ALK, (HE A HABI B (use case) Ay B REAR AT TIE IS 2L 2 11 5
b, WA HA T8 — MBI

[EJ#(1) ExceptionGroup frfu—fHBl4ME i (exception instance) [ list (HR31), A E AT DA—HEH
518, HNEARS R EEIAN, BRIt n] DUGAT ] HoAl 5 A — R o

>>> def f():
excs = [OSError('error 1'), SystemError('error 2')]
raise ExceptionGroup ('there were problems', excs)

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

4

| OSError: error 1

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

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

i except* B except, FAYATDASERM L PR REAL p SRS E U DU AY B b FEDA T $E1)
W JRIR T AR IS AL (exception group), i except * T IR %A H SR B — R E
RA IS, (5] AT A FL AR ) SR S AL 1), R AR PR 8t

>>> def f():
raise ExceptionGroup (
"groupl",
[

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

HERET—TD
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(R L —5)

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

There were OSErrors
There were SystemErrors
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 2, in <module>
£()
File "<stdin>", line 2, in f
raise ExceptionGroup (
...<12 lines>...
)

|

|

|

|

|

|

| ExceptionGroup: groupl (1 sub-exception)
+_

| ExceptionGroup: group2 (1 sub-exception)
ot —— 1 ———————

| RecursionError: 4

>>>

TR, BOREAEGISMEAL TG AMA R B, AR, ERMEVEEE b, ERpshEE R
RepeREsn S EMI Y G5, JHRILAT it

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

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

8.10 FLIRRERISNE ¥4

WG NEE T ML, B O E A IR, B SR TR R B R g
o TEFLENSE], TEGISM 2 s gl e A . [El, BISMEA—f# add_note (note) method
(F¥E) 5 BT DABEZ— M8 - 53 IR s n 2 49 A1 v (AR B e . Aoy [l 52 B @ FE Bl S 2 A% 5t i iy
ATV, (B2 B s M 2 HE 51 o

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

Traceback (most recent call last):
File "<stdin>", line 2, in <module>
raise TypeError ('bad type')

(HERET—TD
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(L —5)
TypeError: bad type
Add some information
Add some more information
>>>

Blan, FEREIAMCE B GISMEA TR, AT B A A ) SRR IR I — 28 bR SR ZERA R EEGI T,
FEHL P AR G AN — R, R L R TE T R B A

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

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

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

AAA

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

| Traceback (most recent call last):

| File "<stdin>", line 3, in <module>
| £ ()

| AA

| File "<stdin>", line 2, in £

| raise OSError ('operation failed')
| OSError: operation failed

| Happened in Iteration 3

>>>
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CHAPTER 9

Class (#a[F))

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

HH A FEZCHE S A, Python () class #H1[E] class 381 Tt /D RO FraiiE IRsE 2 . iR & T C++ fil Modula-3

1Y class #§%], Python [ class $24L T FrG My {2 F2 2 i 51 (Object Oriented Programming) Fit) 2 i 47 (1 -

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

class [J4T-4f method, H.—{F method W] DA AH 7] #) 24 R 1Y L base class ) method . )4 W] DAL AT K

i AT BRSOk anfm BT K, class L HA Python (B RBRHME: M MAESATI (runtime) BT,
HAT DAE N 2 BRI A

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

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

9.1 FARaREEYHFI—EEE

YrEA (R84 (individuality), H%@%%(T%@Wmﬁ@wmﬂiﬁ%Wﬁ%QMW%%#eEﬁﬂm
FEE HREIE4 (aliasing) . FIUKIZME Python Rl # N GBS A8, MHE B HLN T4 () HAZIE] (¥
. 7. wple) K, WAL Z0E. SR, I%TaﬁTﬁ%#(mmM$ﬂ)(mme
() . AR Z#H AL BIE]) ) Python X AGRE R, FIRE G A BAMARER . BlEA AR, H
(BB 4% 7 260 T R BUAS M3 4512 (pointer). ZR(5I2R(E), EEVERFEE MM R EA, WERA T
PR ERAnE B T — VRS | S e A, PR R (caller) REE] REESEME— EIHIR T
AE Pascal H i {1 AHETS | #5 B A% 0 55K
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9.2 Python {Ef1E (Scope) K &&= (Namespace)

TEAN4R class Z 1, FRWME S 5RVR—LL B Python fE FHISAYEA . Class definition (JHEISESR) DA S
L T —SC R 42T, TARTS 2 T AR I S A i 4 2 [T A A RE e B IR A S g7
—3E, BRI E 0 3R FI T T B Y Python R ETHRTAT 2 RA I .

AR — L PG -

2 MR R B Y R jtil%‘é’]ﬁ% S [ B AE#D A2 PA Python [¥) dictionary ¢ B AE, {HiE A
GUMEM g (BT keE), HETTREEFER R E . M SHMe 74 ERsmrEs (B8
il abs () ER, %ﬂl@é’]fﬂ%@%ﬁ) FEAH 1) 43, (global) 4478 FITE bR 2 I v i ek (local)/%
it o %@iii Y B A E I N — M 2 25 . B a4 28 F'EJE’JE%F%E NG EAe
4 s FEEEE BEE; SRERE], WA —ERrRALHE T PAEFE— M maximize BHIAEIE
i BALR B 2 L ZEE e N B RT4R (prefix) AR A% 7

NG —42 , FRAd B b (antribute) 5@ AT, FEARR)SE (dot) AR THIHYAEAT 4 M—Biln, SRR 2. real,
real I z I — R ek KE, BT AR 2 IE e B2 I 85 nodname . funcname
1, modname JEBHYIFIN funcname R ERE M. 7EEREWET, AR E MRS T & F 4l
AREBRETS A B ML TR R Y fir 4 2s [H]

B AR MEE S T . EREWEET, BB L TN, SAEE R TR R
T PAE modname.the_answer = 42, A& B AH del BiAREIRE, B4, del modname.
the_answer ¥4 [F modname [P EIE B the_answer,

fin 4 25 MILEAR IR 20 ey, [ A RIFY F . 4 Python HARAREEIRE, A IR MR iy 44 25
i, EIH KRR GBI, SRATE s AR, B a2 = M g godsr: —REE TR, £
AELF) iy 24 25 1]t B R A ) LR A R . B B Y TEE A ) (top-level invocation) FUATHIBIA L, A
HEEAEE I o2 BB, G E—ERE __main_ B —S, BHEMASH
Ol aili M. (@A e s —mgdr, el builtins.)

PR Y IR iy 44 25 TR R AT Y el xR IR ST 1, T R =R B, 505 188 1 AR AE R U P BEH Y B A0,
Za e ER. (FBL, B nﬂnz?* WEBRE AN FENEG s ER, BEEE (recursive
invocation) #{A H C.HY &I dy 44 ==

1 A 382 Python FEaXH il — {EUCZIKEEE (textual region), 7EULIE, v 232 vl EEAF Y. EE
[l EHEAAR A ) BIRE, H— AR ERE 2 ] (unqualified reference) AJ DAYE fiy 44 2= [H] [E) B Rl 3 4k
EAR

BV e ERe e, (HEMeB i ng . T B TR e, #ef 3 54 [
ORIV, Hoa 42 25 B2 T AR B A7 B -

o REEENR, GREPRS, MEQE TR

« AEAT4M i 5% (enclosing function) {38k, fr 3l 51 BB JF BB (R A, 085 7 Rk
(non-local) F14E-4:18; (non-global) 144 F%

o RIS ARAE I, B A RBAL B A A
o BOMRIMIEEL (REERS), 2OSE@RAmraHs 2w

2R — {18 4 AR A (Tl A ) 25 BRI (0] o 5 A AL el 4 A ) 1) 5 — ﬁH’EHﬂﬁio
FEE B A E A I DA SN 2 5 B, W RAE T nonlocal BRIAS; AnSRIRLL & #(ETA e
nonlocal, HIEIE MR (Blm ABHKNEEA g1k ﬁliﬂﬁ?ﬁ)ﬂﬁiﬁliﬁi~{ﬁl%ﬁé’3[ﬁkﬁ‘*§i li]
%E’J%iﬁ ARUAERFANSE ) o

s A ek 2 1 (SCAREY ) B ml ek i a4 1. 7 pR AN, Eﬁﬁﬂ%iﬁﬁﬁéﬁ?ﬁﬂﬁﬁ%,ﬁﬁ
*HI_JE’MB% ST AR i 2 ] %ﬁﬁ Class definition 75 [ {1 Ik PlcE ) — v 4a 5

a’%‘)é BT, E R AR E e R EAL T e AR, /ﬁ\éﬁm/ﬁ)ﬁiﬁﬁﬁmﬁﬁﬁzﬂm/ﬁ% S,

l%l—txzﬁéﬁfg'j[//\ﬁ..%ﬁ?”?”q F—J7 T, %@*ﬁmEWﬁﬁETﬁﬁﬁfﬁﬁ (run time) B B8 5¢ 1Y
Hi2, SRS ERMEE R, IESHILE [ 402 | B (compile time) [7)(FI8E 44 Ff# AT (static name resolution),
JIT AN SBERAKH B)y RE 4 R f#ATT (dynamic name resolution)! (6 I, }%iﬁ A e A2 ERE B E E . )

VE B4k, B — A R v, MBI __dict_, ERER RS A4 25 B dictionary; _ dict_ jE
{1 2 il — B P BN R A I g R BEAR, R LB I S i 4 &S R EE VRN R AL, T T RZ AR KR A A S A R E5 4% (post-mortem
debugger) Z JAIH Y .
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— il Python fFFIRIEL 2 RINEIH global 5 nonlocal BASKAIRUR — Z I (assign-
ment) G4 o) e E g A . BUEA @ EER—— e g i =0k, ERti@—i: Bk
X del x FfEEEAE S M ar a4 S BIRER < A . S99 L, 51ACHTA MY B A S S 6 s A
R FFER import BOAXFIRACESE, Sl sl (BRI A ul ok 4% i

global Bid =Nl DA AR E /R ER & 8 O I e S A, % bl B 48 1 FIFRE]; nonlocal BRiREC
FORFRE SIS SNE VE IR, MRz bl F 0 e BIFRE

9.2.1 {EABf&E=FHAIEH

B, A2 RO RV R R dr 22 251, PAK global fil nonlocal Wil 55 258 B 45
E:

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

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

def do_global() :
global spam

spam = "global spam"
spam = "test spam"
do_local ()
print ("After local assignment:", spam)
do_nonlocal ()
print ("After nonlocal assignment:", spam)
do_global ()
print ("After global assignment:", spam)

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

PR RS i 1 2

After local assignment: test spam

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

R, BEREYE (FERIEE) Sers scope_test ¥} spam [H%5 . nonlocal BR{EMEE T scope_test %}
spam WAL | T global BR{E MU 1AL R A, o

AT LABE L, 7F global B 1T, [EVE % spam )4k,

9.3 ¥R class

Class [EIH— 888 0RR:, MBI IFRE], PAR—LSRiiei.

9.3. # A class 75
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9.3.1 Class definition (3E[EFE$E) =Tk

Class definition 5 & BLAG AR :

class ClassName:
<statement-1>

<statement-N>

Class definition, #N[FAKAEFE (def BRiANX) , WHIEEMAEMBCRAISEHIIT. (FRATAEIRIL class
definition {7 —M# 1 £ BOAK5 3, SR AE.)

TEFLAERE, class definition [E) BOAE # € kiaUE 58, (HHADBOA X MR AFrly, ARRAH-— 3%
R Gl E)EE . Class o) ok U SOE @A —RE R 5| Mo FPX, IET method fIFNY 1 1
— UM, BRI AR

HWHEA class definition, — B4 2= M Gy, EEAREIRSUE RS Rit, Frf B s
A A B IR fr 2 2 . AR, sRakoE S8 e [ 4 el X1 24 7 .

EFEHL (TE45 R 0E) BERY class definition Rf, —1f class MG . HA Fig— e (wrapper),
$e class definition 7 (1 Ay 44 25 MIEIZE s FRAGIAE T — 8 PO N T class 1. I ba 0 s AE s (78
i A class definition 22 {j CAE SR IVE I & R1E, eI class P14 &g 8 45 3 class definition FZHE HP 45 HY
1 class %% (ZE#if5(E] className).

9.3.2 Class ¥

Class P4 42 WiTRIE S . B E22 IR (attribute reference) 1854k (instantiation).

B bk % B fd ] Python H iy J@§ 4 2 I ISERR YA . obJ . name, GAANIEYEA RE2 class P9 ST IRE,
class (124 S A 124 f. ITPA, A0 class definition 7 AR M4 15 bk :

class MyClass:
o — {8 ] By L 4 A
i = 12345

def f(self):
return 'hello world'

HEEI MyClass.i filMyClass. £ #RR2A M EIES R, @/ E) W E-— R EA—E m X F. Class &
PEW T DA IR (assign), F DAURTT DAZ @ IR fE 5 MyClass . i (fH. __doc_ g —fEA R E M,
& o] {388 12 3% class BEIH]Z 5 (docstring): "A simple example class",

Class K #1817 K35t (function notation) . i#4 class ¥ 2—MEA 2B R, © {3
i class BB, BN (2 kA class) :

[x = MyClass () }

FSL class (—(HHTE 1, [EHF P FHEIR R 0 %

BHAEE ([pm] ] —f# class ¥914F) Erdsr—HaSW0E. 2 class BEUE AT YIFREA 2 H 5T HR:
EEGIRIMIREE. FIL, class AR —MAE __init () BY%FE method, BiEkE:

‘def _ init_ (self): J

self.data = []

W class SEFE T __init__ () method, class EiBi{L G EHTEY class BB A BT __init_ (). FTLATE
EARERG b, — B . BIUR LR BB T DA A -

[x = MyClass () }
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WA, __init_ () method WREE] T E L MMM AT ¥, EEMEIEET, B4 class BHILEE T
Bl Eerm gL init_ (). Billn:

>>> class Complex:

N

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 EflMt

BUAE, AT AU ] PR B G F 7 B Re B AR M R R 2 M . A R R A
LB (data attribute) Fl method ,

B AL L 2 Smalltalk iy [ECHISEH, PAK C++ Hiiy RSB L. SR IEA TR Al

Sk, EPHES—REPRE R R G L BATE . BN, R x & MyClass 75 B A #SLAE B,
TR A E 16, A FEIE:

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

print (x.counter)
del x.counter

The other kind of instance attribute reference is a method. A method is a function that ”belongs to” an object.

B 149 %L method &4 FREUEIRA L class. #RIEEFE, —MH class FATA AR -1, st T H
B ¥ method. BT AFEFR MBI+, x. £ @& — AR method 2 i, MyClass.f j&—ffil i
L, Hx.i A2, MyClass.i A&, {H x.f HlMyClass.f BA—EEK—8 2Z—1# method %
B, A2 R

9.3.4 Method ¥

W, —{F method 7EE # Hi 45 1% i B gl ng-ny] :

[x.f() J

1E MyClass BB, &M HFE 'hello world', i, EEMAGLE ST EIFEI—H method: x. £
&1 method Py, [EVH AT AR GEBGEZ, Z AR TN . S 2K (E:

xf = x.f
while True:
print (x£f())

AFEFFEI hello world HE|RIRHE.

{1 method BTN RF 7T T8 @ 86 A AHEIFE? ARATRECARTERE S . £ O $Pm A5 %, B
£0) WRAEFA R E 58 B G BeEE A T AHEIEE? R — (05 | o e sl ] i (B 45 1A
SR, Python 7 5 | B0 Sh—— R R% S | CEE iR EEVE B .

HE L, RREC AR TS method URRIRZ JELER, BB Er/EE b X P i) 28— 5 | 35opl 08 .
EFRMWE T, <. £ BRI MyClass. £ (x) . —RE], FEI-—EA n {#5] %) method,
S [l APy — R R 2, 5| 8081 % (argument list) @27 RF, € 7ESE— 5] BT A 5% method [ B
7GR

—fRARE], RN TR . W — B B R B P 2 I, i @8 SR B class. WIRR%
ZE— AR class J@ 1, T H2— Xy, RS py R s X 2 B e uET 1 ik
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WIErR . S | B SR TR SRR I RS | R A AR — R S [ e ), (B

%S | oA 51 A e K 1«

9.3.5 Class R & fij & &y

—BRIE, P9 5 ORI — (B A B AR OB, T class B MIUTT R4

method :

class 1) T A B i

A0) el

class Dog:

kind = 'canine' #
def _ init_ (self, name):
self.name = name #

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

>>> d.kind #
'canine'’

>>> e.kind #
'canine'

>>> d.name #
'Fido'

>>> e.name #
'Buddy’

class variable shared by all instances

instance variable unique to each instance

shared by

shared by

unique to

unique to

all dogs

all dogs

d

GRIRFE B 75 & R sy ot — FsE Rl , SRR Somutable Wy, 0 list F1 dictionary, W] RE &

AN, BBIRE], THREHERY ricks list A REZAEE—MH class s 85li fH, PHIEDE {7 list ﬂ%ﬁ%ﬁ

Ji A 1 Dog B il pfr 3t =5

class Dog:
tricks = []

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

['roll over', 'play dead']

# mistaken use of a class variable

# unexpectedly shared by all dogs

TEFERY class i I R% (8 B0 91528 -

class Dog:

def _ init_ (self, name):
self.name = name
self.tricks = []

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

>>> d = Dog('Fido"')
>>> e = Dog('Buddy"')
>>> d.add_trick ('roll over'")

# creates a new empty list for each dog

€ & A}

78
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(L —5)
>>> e.add_trick('play dead')
>>> d.tricks
['roll over']
>>> e.tricks
['"play dead']

9.4 FEEMHL

1SR o A 4 ) e B — I B A — {1 class o, R PR S 4R B DA MR S

>>> class Warehouse:

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

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

>>> w2 = Warehouse ()

>>> w2.region = 'east'

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

ORLE AT REBE method BB — A E ([F(Es ) Fraf. dhll, class Anf AR
Aok g R E]. SR b, 7E Python trENA LA AT REMY 7 vk, AT B BEMUE R A2 B R
Blo (55—J5H, A C #i%3#Y Python FAFE T DATE 4x B el 2 1740 1 (F) BLAE L0 BERp W (O A7 I 58 M DA
HPA C #5511 Python T - )

VM I 0 R T DA EVRE RS P R M, T T4 method #6310
AREEVE. TR, AT AR & O R SR LRI FE G, (FUR I8 method HOATRCME, HUEEREGR
AR T YRR, % T DM R R

15 method 12 B VTR HE (s method! ) R4 MIFSH). FeBBLRECH I T method Ay [
P+ EIFVE method B, (EVA fribbis st s A BE (150

TR, Iy — (7 B se €. 3G IUE (AP self {4 Python A(F5E A EAHE
MR, IFREVERE, ASURRCIRIRG), JR07E NS TAES FAb Python kit M AREVT SR, M1,
LT DAAEL BT R DS £ F BT 4825119 class (EVSE. 3 (browser) .

FEATT— MR AEE) class J& V£ ) ek X EEBIE) % class BB B EFE T A MERY method., pRaUEFRA—EHA
7 class definition [ SCANH i pR W48 E 4 class ) [ s B 2 nT ARG . il :

# 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

BUE £, g Fl h B2 class C UM, EHE P05, Fr MBS class C F I method
SEA—HRIY. R, E AR H A o R R R

Method A] DAFEH(H ] self 5|# method J& M, WENYHEAth method:

h i g 2
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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)

J

Method 7] DA F S — i b =0 [A] () X 2 I 344 A6 . B method AH BE ) 23 AE HS, st & HERN
WA . (class 7 A G 9% FHMESIAE IR, ) #ER AR A TE method W I &8 & B e 40 Bk, (H4
WS 2 AN rE, %)i import % A3 AE A48 s CREA , 1T PAKE method DA K FE 7%
I P o Fe i R AT class BTl . 8%, 07 method [ class, T4 B Rl e 0 F67E 12 (M eI AE A 3k,
E R, FRMA5EF] method AHE S B H 1Y class i) — 217 5 I

;F]gjéﬁﬂz*ﬂﬂ%ﬁ: R EREAE —MW class, AT ATBEIE R type (Z[E)). BLA object._ class_
Helvti

9.5 #% (Inheritance)

TR, WUREMG B K, [class| 385 (355 R O A EASWAEE class, —1H derived class (F74:38E]) &
RN FEEAE AT

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

4% ff BaseClassName W ZHME FMME I T iy 25 M, HaZAE I a4 derived class EF. B
0% base class (JEJEHEE]) ARG, FAHAMATERESBEY AN, SERE/H, fitn, % base
class J27F 5 —{FRAH Fp gk & 3Ry

[class DerivedClassName (modname.BaseClassName) : ]

AT derived class 7 FYilRE, FHIT base class M. F class V) PHBUE R, base class LI, &/
TR RAT B PES B AR R B R ) Ji 1 S5 5% class R E, R 42 407E base class . RUE
base class Z< 512774 [ Hofth class, I 33 8 5 B € E I Hb 0 e .

B4 77> derived class [7) 4 5 40 [FE A 5 F 2 fE: DerivedClassName () & 737 3% class [ — {8 357 2 )
Method [ 2 IRPERRATAN T © BHREAY class B M Erpfi s, WURTEEL, WY base class OAREIA R, 40
WEEE T Mg, HI5% method )2 IR 2A U1 .

Derived class 7] DA 75 %5 H: base class [/ method, [H[E] method FE WY [a]— & 4 44 14 H At method W5 EIG £5E)
MR, DA base class [)—1{# method ZEIFEIY ([ base class 1B F2 Y 5 — 1@ method HF, &R FEEr
1Y 5 —1 78 252 /Y derived class 1A method. (45 C++ Rz s Python A1 4 method BB _FHLE

virtual,)

—{li7E derived class 7 %5 1Y) method W] GBS EY & AH LK 7o 1 3 BL AR AR base class HAH [F] 44 F§ 1) method..
BH PPN base class 11 method 7ﬁ R fE B ¥k . H3EPEN] BaseClassName .methodname (self,
arguments) . o A FHREEmBRAEH. GEERZ, N AT base class 78 4 3 /E A 5 7T LA
BaseClassName WA EUR, BhHEAARL)

Python A7 i if [EV b 20 7T DA A7 -

o ffif] isinstance () ¥ —MEERFIFAEE]: isinstance (obj, int) HAFE obj._ _class__
& int AT HE int B, &RAGRE True.
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o {§iff] issubclass () Hclass #47K: issubclass (bool, int) &rf& True, bool & int
1Y subclass ( THE[E]). {H2, issubclass (float, int) 42 False, float [EIARJ2 int 1
subclass,

9.5.1 ZE#EX
Python 1, 8 £ B K IIER . —{H 4 £ 1# base class [ class definition F G EkE T

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

<statement-N>

ERZHEET, wEEAEFE, ReTUEHKE%, BiRMK H parent class (CHIE]) MM, Hig
SHNE: wEEL. 1285, FEREEREEIRMIFE class ANEEES . FHib, Bang g e
DerivedClassName [EIG #4835, HIFE Basel a1, 3 (JE[EIHL) 7F Basel [y base class F138 =5,
BANZEARE G B, €1 Base2 1857, RILIHHE.

FE L, TRMENE—2; method HMHTINT 2B ABHISE (b, PASZIEY super () HIAMENFN. &My
AL 2 TR 2, AREWEIY T — {7 (call-next-method), HLHo7E 47 i & 1) super call
(RRALVEIY) A EIEL .

FReH T Ry, WEZ RmERNITAEEEER -l 22 B(E (Hd 20— parent class 1[
PATE B JEC I class 3755t 2 M B A A7 H0) o AN, FrA Y class #E R H object, R ILATA 2 B AR A
[EJ#S L T 2 M F) 1 object HIEEAS. [E)T 4 base class ${ 2 KAFHL, B REHHA AL L U E SR
JIE - E:AE (linearize): {3 B EEM# class R RIEZE B A MO NE . B4R {8 parent H @ mfny—yk ., i B
#1 (monotonic) 3 (FEZ, il class I DAY subclassed (FHEIML) , 1A &5 2 parent [ 7
BB ) . #82, EEeppbE s S OB . B 2 EEKIN class IEMBE. LG, # R
python_2.3_mro.,

9.6 FEH

[FLA7 ] (private) FEOISAML, Far e NEYIHERE MVAAF I 2, JE1E Python @ NFEAERY . (HA2,
KZ ¥ Python yFE:ESHR Sy — LG misRE—EEE 48 (0 _spam) MERARE APT (7L
A ) BI4EAA (non-public) #4r (M E /2. IEEUR R E) . EHHE— M EAEA S,
HiEE, IRASDATEA.

WESR class FAA 1S E A — B 200 I (R e 44 A B subclass 5 610 4% FiEr5S ), 15 A% il i A7AE o)
— (B BRI 3%, FBE] name mangling (£ FEH) . ATATHERE __spam (F/DRHFE FEE, K2
fH 2R T IRED) 445 (identifier) € g SCA g 2 (FIE] _classname_ _spam, fEM classname 5
SR PEHTE R IRER) E T class 4 f . HELEHBMETE class e sk hist, Bt e % gz
AR FEEAL B I B ER 52 h.

hz%
2 (EVFAA 24 TR AR I 15 AR I (.

&, T A5 4 38174 8 subclass 785 method TS FHE class [EIFSAY method FENY , 24T #IBIRY .. SR 2R[E):

class Mapping:
def _ init_ (self, iterable):
self.items_list = []
self.__update(iterable)

(BT —TD
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(L —5)
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)

fE BB, #AE MappingSubclass B A __update #EFF, WABEAEE, HEYE Mapping
class 1, B &g & [ _Mapping_ update, [MifE MappingSubclass class H1, & ¢ # E[E
_MappingSubclass__update,

AL, AL R B SE AGR AN BT BRI S I — R R R A i s . BRI E T
EEFRMRAN, PIINTERREE: (debugger).

BAMBYER , B4 exec () B eval () ARREE ARG class (14 Rt % 16 class; iS5l global
AR A RCRKEL, 52 R (] 1 B A gt (37 e AH A i 48 (byte-compiled) FUAEZCAG . [R]AEAY PR i 15
JA getattr (), setattr() fldelattr(), PAREHESE _ dict_ i,

9.7 #7(L8E

R — OB E), FE{LR Pascal 1) [record] B C ff) [struct], WJDUK—SAG 4 REAEORIE H 845 7E
—i, AREEGRAN. A s EENMEERHH 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

AR IR IR IS EORH U ET ) — B Python R, ASH REDAELE @ class A4S L, B class Bz Bk
Z[EfY 2 AR method. BN, WERARA —MHR, EEE—EEED AR ML LR, frdinT DUE 5
—ffiff read () #l readline () method [ class {EERFA R, (7 Hp B mEUTer, [ERHARTS]
BORMHIE .

BB method YA JEME: m._ self
s&ii% method Jr %} JE 1) & 21

e A method m () AYERFIHI:, Mm.__func_ HI
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9.8 [F1#2E (Iterator)

FIHBENE, ] ERBIRZ W7 & (container) IR LATEH] £or BuA A TEIRE -

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

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

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

for char in "123":
print (char)

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

AR PURAR N R A (. [EMRES A6 7E Python W B ml L LAY — 8. #E#Ef%, for PRIA
EAERMY EEN] iter () o R EE—AEMCEIE, WYHEFET __next_ () method, it
method € % —fFIUA S P TE . WILEM#ER, _ next_ () ¥§5]¥% stopTteration Bl4h, i@
Al for #IREIRE . R0 AR HIEE X next () ZKIENY __next_ () method; EfH 61 R T ERHYE
eI

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

<str_iterator object at 0x10c90e650>

>>> next (it)

00

>>> next (it)

'bl

>>> next (it)

ICI

>>> next (it)

Traceback (most recent call last):

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

next (it)

StopIteration

B EC RS & R BRI, TEARI class I A EMCESIIATEE A S 7. EF—M __iter_ ()
method 2R [a| {4 _ next__ () method ¥, S class CLFFE T _ _next_ (), H|__iter_ ()
A PAH [ self:

class Reverse:
"""ITterator for looping over a sequence backwards.
def _ init_ (self, data):
self.data = data
self.index = len (data)

mmn

def = iter (self):
return self

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

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

€ & A}

9.8. [El{t28 (lterator) 83




Python Tutorial, £(E] 3.13.0rc2

(R L —5)

w T e 3 .

9.9 [F|4 28 (Generator)

(4 25— A i g B ARZ G il B E R TR MM s i a S = —h, (Eg e 2
RHEE, G yield BUA. MRFEEAZ LIFM next () B, ©&# LREEFM O ERENT (BEG
FOAF T EORME LA K E— R T BRiR ) . AT HEGIBUR, B[ 25 0] A b 5 -

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

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

Q O H th o+ -

LA W] DA EVA: 2858 iy %, BLREJTT DA class [EVERBERY QAR ASE I, ANl wi— Mok . el EI AR
RIS EERS R A2, iter () Ml __next_ () method & F BB .

I3 — A B R R A Y, el B R LA T IR R e A R RN 2 F) B BB A B A R R X
self.index fll self.data &/ E B8 B X E 2 5 4 5y FLSE BRI -

I 7€ 5 B 7 method AIGEFREZUIRAE , HWEA g4 Ry, B2 & HE)5]% StopIteration. &Lk
Bk gs e —ie, T ENC A e g 57 R B S

9.10 [F428:EERK

St B G (B A g8 0] DAST R A X — ) T AR A, BT A REYE S list comprehension (B3I 4R A
TER) , HANEEFESEm AR 3598 8 s s R E) A 28K 7 BBk 21 8 2R 28 (enclosing function)
JT A I [E) . [ AR 2 o i o e g (EAE 4 M b, ARG RS il (R ) g ise 2D, L L 5300 Tist
comprehension 5 [FJfifi 44 F0 R

Gk
N

>>> 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'

(BT —1D
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(L —5)
>>> list (data[i] for i in range(len(data)-1, -1, -1))
[lfl, ll', lol, lg']

[El#
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cHaPTER 10

Python 1/ i =X =L E

101 fERZHHE

os BALFRHL 7 B SRS R B Ay R 2

>>> import os

>>> os.getcwd () # Return the current working directory
'C:\\Python313"'

>>> os.chdir ('/server/accesslogs') # Change current working directory
>>> os.system('mkdir today') # Run the command mkdir in the system shell
0

B import os MMidFE from os import *. igiffE R RS A E/EZER os . open ()
BEFE M open (),

FEME os AR BUSTHREETCE 6 0 dir O Rl help () 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'

87
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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

8 TREAHE 2R 055 [ . 32 S ph list (8p31) TERAFIHAE sys B argy BIET . fi
WIAF demo. py HE%E:

# demo.py 1 %
import sys
print (sys.argv)

PN BAEa 24 1#4T python demo.py one two three [HHiiH;:

[[’demo.py', 'one', 'two', 'three'] J

argparse B 7 W ETE BB RO B Ay 2515 1 . AR EAR AT [EVHR— (R 2 2 AR 2 44
NSRRI 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)

J

Hpython top.py ——lines=5 alpha.txt beta.txt AT, ZEIA G args. lines
#([E 5, [l args.filenames #&[F] ['alpha.txt', 'beta.txt'],

104 #ERBHEHNTREENRLE

sys B WA stdin, stdout, F stderr ZEJE 1L, BIE stdout B BB, BF stderr A H 25 R0 85

E=

aeatUEL :

>>> sys.stderr.write('Warning, log file not found starting a new one\n')
Warning, log file not found starting a new one

AR EA R AN R R sys . exit ().
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10.5 FHENLLEH

re BIAHER LT B FIR 5 (regular expression) e Y i) 7 A3 SEBE . 5 2 o PREVRERY bG35 DA RGBS, IE L
PR UR R AR b AR E )y 4% -

>>> 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 R T AR AR, PRI DA By (R B, AR AR B ) method J2 LU -

>>> 'tea for too'.replace('too', 'two')
'tea for two'

10.6 B 4HR

math BAIRAL T C b2 I i B O Yy e X

>>> import math

>>> math.cos (math.pi / 4)
0.70710678118654757

>>> math.log (1024, 2)
10.0

random BEALFR L T RS SR TH -

>>> import random

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

'apple'

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

>>> random.random () # random float from the interval [0.0, 1.0)
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 HA7 25 17 HA i DA L2 i BRAR B 16 7« s BELAK A 1) 7 (4 urllib. request #E41IN DATEAY
HEATHCE R A, smtplib ] DA ARAFEfT::

>>> 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 MAHIRMEFF L class W] ASRAE HHI LA TG [H], il B 460 (BRI AT o SR S 3% I J00 BRI 1] ) A
B, R R A R A [ OAE R AR DA S . ARt S a e [ [E S g A

>>> # 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

10.9 BHEIEH

TR R R A DAL R A% A B SRR, 4% 21ib. gzip. bz2. lzma, zipfile LK

tarfile,

>>> import zlib

>>> s = b'witch which has which witches wrist watch'
>>> len(s)

41

>>> t = zlib.compress(s)

>>> len(t)

BET—3
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(L —5)
37
>>> z1lib.decompress (t)
b'witch which has which witches wrist watch'
>>> zlib.crc32(s)
226805979

10.10 YEEEA

H7— 4 Python fff F 25 AR AL 7 A ] (1 5 RE ) S [R) BEAE D YA AL B 22(E). Python $24L T sEAl Rk e 22 [EIRY T
H

>~o

RHIRE, A AFTREEE N tuple AFT G A ES A E AT 73, timedt MU AT AT HY Ji
INALRERAIEE A -

>>> 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

A timeit BALIRALEEIM AR, profile MIAIPAK pstats MIATHIFR ML T —Lere KA A R X
TGk (E) R [ 5 F - o 4R % [ 3 (time critical section) ) T.H.,

10.11 REEE

FEE R AR (R 735, R B R R A ek U B, DASAE B AR rh SR B b i L2

doctest BAFRMAL T —(H T H, il l*ﬁi‘%&iﬁ*lmﬂﬁi@%%% T, 9T A [ £ B
IR St SR R VG b B SO oh . Bl %, S TEW o, B
doctest FEATLAE s RE UG Y 4 S SR (ETRH S f— 3

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 BAANE doctest MALBMA S, (HRERARAT LATES Sh— (A SRR F o s ey st 4R -

import unittest
class TestStatisticalFunctions (unittest.TestCase) :

def test_average (self):
self.assertEqual (average ([20, 30, 70]1), 40.0)
self.assertEqual (round (average([1, 5, 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
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1012 {R4EHEE

"Batteries included” J& Python {3k 57 5L, 1o 1 i LA 0 1L KA AS P, kI s o0
fig, AEIAIE. (I

o fliff] xmlrpc.client fl xmlrpc.server BUALMIEIER bR PIFM S EER Y . RIS

M XML, W # AT E AR XML AR S sl H AR 58 -

o PRUH email B A MIME FlHAth RFC 2822 #H B & T CFUE R SCF . AHER smtplib

M poplib &L B AL S GBI BAL , email BB S SE R T AR, Wl LA 57 B
fRASEATUR AR (R A EARER) AR VE A i SR B I

« json BEF# JSON ERHZEE AT, SRALEIRH R, cov BRI G CSV (DAEZ

SRR AR A% X, TN EORLBEAI R AR A 3R ) xml.etree.ElementTree, xml.dom
Bl xml. sax BFAISR XML g H . £ABITG , ELoRAIE(FRE L T Python JE i A 2L
b TR 2 [ 2 (E]

« sqllite3 fiffl e SQLite LORME Rz — e, Fefit— MR Fr AR ZORHE, AT DABE ARGk

TEERMERY SQL FEIAZCE B AT 3B A7 I

o YRR BELAEAL, {15 gettext, locale fil codecs &M,

92
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cHAPTER 11

Python 1R/ iR =X BT E—F — &R

5 R R S 2 SR AR R T R A A . R SR AR A B/ NE A

11.1 HHER {1t (Output Formatting)

reprlib BAHRML 7 repr O MIMA, HFTHPRARRE R A BRI Bl I 1) SR A -

>>> import reprlib
>>> reprlib.repr (set ('supercalifragilisticexpialidocious'))
"{lal, 'C', 'dl, 'ell 'f', 'g', ...}"

pprint WA REEEEAGE & B & i e g E ER s B, [ H 2 DA S T . 4
FEGE—ATIRE, [ESer IR S A TR, DAV R TR BB g -

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

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

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

textwrap BAHREEMEA M SCARMBE , PARFOFE 2 I AR R -

>>> import textwrap

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

>>> print (textwrap.fill (doc, width=40))
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.
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locale WAL REAFHL—M8 & A H5 & SO A B EoRME U BORHEE . locale R4 1K) format pF 204 —1 grouping
JEE, T EB A BEAT (group separator) % B 4% k. -

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

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

>>> locale.format_string("3d", x, grouping=True)

'1,234,567"

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

conv|'frac digits'], x), grouping=True)

'$1,234,567.80"

11.2 {#&E#R{t (Templating)

string HAE S HZ LN Template class, S HIILERRIE & 0 B AT MR . EAHT
HMEFERA ORI, (B R 8
w7 R f ES AT 5844 A (placeholder name), ‘B2 $ II_EAr¥ARY Python R(EIRF (F-Rk. #erAi

TIRE]) W, fH OSSR EOAFSE AR REAE AR b S 2 1) T R T T e A S . B 59
A e BB 5T 3

>>> from string import Template

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

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

R AE dictionary B B 8 7 5 | #50dh  FE AL I B 45 98 01, FR[E] substitute () method j§ 5| %
KeyError. ¥ AE{E4[E (mail-merge) JEZ A HE AR, M Z IR B G RIA WTRER A 52 1, 1t
(i ff] safe_substitute () method ¥ @& — WRERA B>, ©aREENAFSEALE:

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

>>> t.substitute (d)

Traceback (most recent call last):

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

Template [ subclass (FHEE]) 1 PAFEE H 5T FAT9E (delimiter)., Bil4n, —(HAH H[EVER 2% A9t U B
A TIAE, ATDASESS I 0 S EEEAE B . W s o Ak N B4 5% -

>>> import time, os.path
>>> photofiles = ['img 1074.Jpg', 'img_ 1076.jpg', 'img 1077.jpg']
>>> class BatchRename (Template) :

delimiter = '%'
>>> fmt = input ('Enter rename style (2%d-date %n-seqnum $f-format) : ")
Enter rename style (%d-date %n-seqnum $f-format): Ashley_%n%f
>>> t = BatchRename (fmt)
>>> date = time.strftime (' 2d%b%sy")
>>> for i, filename in enumerate (photofiles):
base, ext = os.path.splitext (filename)
newname = t.substitute (d=date, n=i, f=ext)
print ('{0} ——> | }' . format (filename, newname))

(BT —5)
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(B —1)
img_1074.jpg ——> Ashley_0.jpg
img_1076.3jpg ——> Ashley_1.]jpg
img_1077.jpg ——> Ashley_2.7jpg

SR 75— (R, A e ety i A 6 A B R . S g T ATE) XMIL 58 L AlSC
TR HTML 4B RB E B AT .

11.3 = iE#IZ £ 4 HE (Binary Data Record Layouts)

struct BARML T pack () Al unpack () B3, AR EFATEER AN i fIRUERK . PAFHEEIE
B, A /E R zipfile BEAHAGRSENT , 61 )R [EEE— 8 ZIP 4 58 it B8H 43 (header information).
JE AR CRS R T AR (EVA R R L TC ALY 4TS B (unsigned number). <" R E M@ HME
Ko, [EVE /N (little-endian) {3 TCAHLIET :

import struct

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

start = 0

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

start += 16

filename = data[start:start+filenamesize]

start += filenamesize

extra = data[start:startt+extra_size]

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

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

11.4 Z#17# (Multi-threading)

A TR T A AR MEP A K (sequentially dependent) (14 2 {18 (55 1E AT A (decoupling) AT, i
MALBAEE ST, A THE T AT 2R TH I R s CE BBl 25 i A IR 1 BB RE ). — IR BR A
B2, #AT VO W[RE, 1E5 — AT h it Tt .

PATN RIS T R B Y threading BEAHAMAEE SOE TR, M AR R IR AR A EA 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')
(R~ —5)
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(R L —5)
background.start ()
print ('The main program continues to run in foreground.')

background. join () # EBFETEEHER
print ('Main program waited until background was done.')

ZYATHEIE AR SRR, B 2 M I R SO R AT A% . [EIBL, threading B4 2
HET Z A 5] 26 e PR 5 IE W) (synchronization primitive), fU35E48H (lock). ZE{4: (event). {&{4:5%#, (condition
variable) F15¢(E] (semaphore).

T gL T RAREDR, (AN st S e nl RS — SU s A LAY L. FTDA, AR5 1) i ) i 338y 0k
s, EPA SR BUR PR BT, RO queue U )% AT AR 2 1 HAL BN T 4%
Rk . AR Queue YIIFETTHATA I AEEFIIE, EES ARG, Ea@. T,

11.5 HIFE2[ (Logging)

logging BALR LD AR AR 4> H s Wik H BB R 5. fERMEEOHBET, HEME Guarsg g

sys.stderr:

import logging
logging.debug ('Debugging information')
logging.info('Informational message')

logging.warning ('Warning:config file not found', 'server.conf')
logging.error ('Error occurred')
logging.critical ('Critical error —- shutting down')
J
EGEA AT

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred
CRITICAL:root:Critical error -- shutting down

HETEREE], GRS BN S TR, Tl el 8% B2 855 (standard error). JHAt ) 88 TE {1
&, ARSI R B E R, BRIk (datagram), AL (socket) B¢ HTTP fal il . Hrrda I8 45 ol AR
PERE M EY, BIEAREEH (routing) 7=, DEBUG, INFO., WARNING., ERROR J; CRITICAL,

H (VAR 5T DA E 2 1 Python WL, AT DA TG % T 4R A0 ML R DAREF T )y FETR
[E), 1 0/ S P S 1

11.6 555|FH (Weak References)

Python € [ B i/ 7RO B AL HE (¥R W (41T 2 B 5L (reference counting) (Bl F garbage collection
KBRS R) . & WS BRAETEESEEREAA, &Sl el .

I 2R 22 i AR A OREIARE B R, (EE ATt 35 e W (AT SR A Ll 428 e P e R e B e 4 .
A, B HEBEEM, e — @4 Mk A L (permanent) ()2 M. weakref HIALHRALK
THA PARLHES 2 Bt BB, P AR, B H B 595 2 (weakref table)
?ﬂ%ﬁi%l}% EEN555 | 44 fif B — {1 [ IF: (callback). HLZL 1 8 ] 035 B 77 (cache) HREE A AL 53 & 14
L

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

(HERET—TD
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(R L —5)

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

>>> d = weakref.WeakValueDictionary ()

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

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

>>> del a # remove the one reference

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

0

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

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
d['primary'] # entry was automatically removed
File "C:/python313/lib/weakref.py", line 46, in _ getitem_
o = self.datalkey] ()
KeyError: 'primary'

11.7 {EHMN List Y TH

FFE BN ERHE R TR, T DAZBEN Y lise (H351]) ZUERGNE . (H2, AR W e i e &4
&, TE R,
array BALGEHE T — array ¥ifF, BARE list, (B RERAAEFIIEOR HAE B Ui AF . T 91

JER— R B (F 5 (array), DAR{E (7 TCALRY SEFFSE itk B (unsigned binary numbers) [EVfif A7 8L (B
"H"), TAE Python BRI IER list v, A JH F a1 16 il fir oA -

>>> from array import array

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

26932

>>> af[l:3]

array ('H', [10, 700])

collections BAHFRML T —M deque P, BBE list, (HAREZMIMA (append) FI5H H (pop) Y EEHE
BT AE R R R ) P g . T TR R B AEE)S (queue) Al B S 18 593 (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 AR List FEARRASE, eRACEER ARt THAL TR, Bl bisect Bifll, HATREEIRA: sorted list (2
Herpas) ekt

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

EFET—H

11.7. MR ListiyT A 97




Python Tutorial, £(E] 3.13.0rc2

(L —5)
>>> scores
[(100, 'perl'), (200, 'tcl'), (300, 'ruby'), (400, 'lua'), (500, 'python')]

heapq AR T —L8pR 30, REEEHA IR list A EAEHERT (heap). fi/IMELAYIE H EOKiE PRIFIE RS . ¥
SR LA N IT R, (FR R list AT HE T MO RS, s A

>>> from heapq import heapify, heappop, heappush

>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]

>>> heapify(data) # rearrange the list into heap order
>>> heappush (data, -5) # add a new entry

>>> [heappop (data) for i in range (3)] # fetch the three smallest entries
[-5, 0, 1]

11.8 &3 2EE (Decimal Floating-Point Arithmetic)

decimal BIZEAE T Decimal ZORMEEAL, AR i Hl e B SOE . AT i i EE pg — i il v B o
float BfE, #% class HFENE A T oS

o <l e AR X R A R B R I 6 R R R R B
o FVEHERE (precision) A,

o PEHIUETIA, DA R B R,

o SBEE /N8 (decimal place), B

o (0 o S B A A R LT LRt S A A I AR

BN, EEEHE 70 250 TSR b S % BB Aa A, (A T3 R B O e Rl B, A
MBS WHERH R RIUE A B R 9E 5, Wi 22 B g s

>>> from decimal import *

>>> round(Decimal ('0.70') * Decimal('1.05"), 2)
Decimal ('0.74")

>>> round (.70 * 1.05, 2)

0.73

Decimal MYERAR G OR B ETIE, (L ERIEA W 084 RO B BT 8 B ¥ B 1A 1 (A 28
[9FeRE. Decimal BT LA BLF T AHEEM0A5 5L, ARG E)E — e 7 B e T % -t B
H .

WEREI R IE 1S Decimal class ARIEFAT A i iV B O3 M RS B S50 S5 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

>> 0.1 + 0.1 + 0.1 +0.2 +0.12+0.12+0.12+0.2+0.12+0.1==1.0
False

decimal fRAH W] HR (M S o TR B 2 (EDRG e -

>>> getcontext () .prec = 36
>>> Decimal (1) / Decimal (7)
Decimal ('0.142857142857142857142857142857142857")
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cHAPTER 12

P RigREH

12.1 &4y

Python [ FH e i 5 2 AN TE AT R OB A B AIASEAR o 88 P e A R A% 95 R 5 WA ) e 2
Joi, PRI {1 P AR ] RE RS R R R B B IE, BS2 5 1 1 T R R AR o B R AR 7
[t

8RR E A K] R4 45—% Python R RT PATH /2 A ME AR 2ok . W R RS A F5 28— AR E )
FEALARY 1.0 B, (E255 40— FH A2 B 7558 2.0 i, ARELE R -RAE 20485 1.0 52 2.0 #érffizs, PA
FO R A d A

fRE ) R —(AEHR 3R 3% (virtual environment), 82— EML gk A, (B H B 54 18 & BUA K
Python, PAN—ZRFIMHEREM:.

T R AR 0] DAGE R TRl G [ET e B BE . AR R il il b, AR A iEEEA B HE
pyEHEEE S, [EH 2880 1.0 i, SRim e HAEC B B nl DAE 59 4h—MiA 2.0 iy B . B2 R
3 B FHFEHAE pR 2R AR 3.0 i, BEAS g 25| AR A f9EREE.

12.2 B FRBR

A2 B PR EHE BB B venv . venv I ZHEBAT A4 1 Python fUA (41 ——version jEIH
Pt i) o BIANGEN python3. 12 AT AN 225 3.12 JiUAR

e USRI IRe 0, EARIE)E i DB A Bkl e 2 4%, PALEJAR (seript) 14T venv BLAHEIH 44
S BRI -

[python -m venv tutorial-env }

W tutorial-env RIFFERFEE, & & @7 tutorial-env ¥R}A, [F H A € 78w @ — A
Python FL 35 AYETAS DA A [A] A SC AR AR S A sl A

[EHBERSE R 3 H ORI B2« venv, SEMR A AE H € (R OB ICHE PRI shell T BRIFRERL, HIE bRy
2 BE ] AR RE EORL IATAE R IR A, AR s AT AT (9 . B AR 1L SRS TR SZR Y . env B354
WUE AR AER

— B ARES T - ERERSE, R AEE T .
1E Windows Z&EH, flif:
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[tutorialfenv\Scripts\activate J

7E Unix 8% MacOS 245, #if:

[source tutorial-env/bin/activate J

(3 BeAE=UAE3 1 % bash shell, fRARE ] csh B3 £ish shell, R HEMM activate.csh Bl
activate.fish [FIZ4,)

[F%) [F) e 28 5% S U2 /R Y shell $7R 7 oo AR EUR VR IEAE A p9 B e 5%, (Bl LS e B 35 DU AR E L AT
python [IREE AT DATS-3 4 5E 1) Python filiAs, it
$ 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']
>>>

s T E R, A

[deactivate }

TR #e st

123 H pip EBEH

PRAT VAR — (g pip MREARZE4E . THCRIRSERE 1. pip FBEHE Python Package Index 4%
o ARAT A AR A8 B [E/SE 45 E)5E Python Package Index.

pip HF-%H T4 “install”, “uninstall”, “freeze” %4, (W] PAZ % installing-index 3555, REAS pip AY
SEREEI S )

VRATPAZ I 4 52 B R4 AR e o AR R -

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

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

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

VRULTT VA IR 40 W 2 A4 B == RIUBCIR A E e A -

(tutorial-env) $ python -m pip install requests==2.6.0
Collecting requests==2.6.0

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

FORIREBATICA S, pip @RIERBA TR, R EAE. AT DA AR [ AR SE A
RBUFFRZIRA, 802 iTPARIAT python —m pip install --upgrade FEEMTHR B HATHIRA

(tutorial-env) $ python -m pip install —--upgrade requests
Collecting requests
Installing collected packages: requests

Found existing installation: requests 2.6.0

€ & A}
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(B —1)
Uninstalling requests-2.6.0:
Successfully uninstalled requests-2.6.0
Successfully installed requests-2.7.0

python -m pip uninstall R =R 2 05 M4 T DA ERERE TR iR E .
python -m pip show W] DABUR— {4 E B FH &R

(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 SHUREMEEEL T IIA ORI BN

(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 N DA[FIE—H M C & ZHMEMER, HEMEM#H python -m pip
install AIRAGEBEMIAE . — M0 RAYIEGE HOE R0 B2 — M requirements. txt FFES:

(tutorial-env

$ python -m pip freeze > requirements.txt
(tutorial-env) $

cat requirements.txt

numpy==1.9.2
requests==2.7.0

requirements.txt A ASRAZEIMUA ] , (F) HLAEEIRE e R iy — 40 35 T PAIZH install
- BAEH IR BT

(tutorial-env) $ python -m pip install -r requirements.txt
Collecting novas==3.1.1.3 (from -r requirements.txt (line 1))

Collecting numpy==1.9.2 (from -r requirements.txt (line 2))
Collecting requests==2.7.0 (from -r requirements.txt (line 3))
Installing collected packages: novas, numpy, requests

Running setup.py install for novas
Successfully installed novas-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip A HLIIFE. WA installing-index 1575, ISR pip RSO, FIRERE T —HEM
(EJ AR 213 & 78 Python Package Index [ i AR, RTPAZ % Python packaging user guide.

12.3. H pip TBEH 101
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cHAPTER 13

R I RBE L) 7

(ETRE AU REHS R 3 A () Python (1 Lk
B . A MREIER s 2 e ?

AR Python SR —F4) o i SR HAB S 75
o library-index:

Bt RS FE, SRl (BIR) 925 % HGRRE. mAREERANE
PIBLAH . BEAERY Python 4T HUA &6 & K WM AR A . A SeBidH v] DA EN Unix (545, @18
HTTP shg R sofd. [EVERLL. airfmdsseE. Baakl. K2 T, EEmE2%F
(VAT DAREAAR T fifA VIR eSS AH P DA

+ installing-index : [FJHH S fig fs 2] 22 4% HoAth Python (i F 35 T 4 53 A5 4H .

« reference-index: Python A AKGEREMIREANEINT . 38 0 SCOFEIRE SR g A ez )y, (AARE—HeE &
Ay e e v e R A Y.

¥4 Python [ &I :
o https://www.python.org: Python f{] 3= 22480y . B SRS, SCH A SGH 45 5] Python A1 B B 48 & .
« https://docs.python.org: He#i5H R Python B34 .

o https://pypi.org: Python Z{425| (Python Package Index), 2 Wijth#[EIfEF) Cheese Shop', [FI4& T fii
FI#& B¢ Python B RS, [ERRAMEALREEIW . — HPAtAEEEA BAARE2AG, AR ] DAS BR 5%
Ve i B3 i3 [EE) HL e Hofh A 383

« https://code.activestate.com/recipes/langs/python/: Python Cookbook +&—1#AHE KAFE G, A5

AAGH . BRI S R ENA o RREIE A5 1 2 BRI g 86 7E — A< 44 [E] Python Cookbook
(O'Reilly & Associates, ISBN 0-596-00797-3.) [ 24k,

« https://pyvideo.org FEMF RS € B2 HFAL R @ [EMCAE B Python MBI Aoy .

« hitps://scipy.org: The Scientific Python H£% (Bl £ T MO S SR PR, DS JH I
EER . RS, JEERESE. BEREE. Sl g —R15NEd.
17> Python FH BH 11 5 ) B 1 RE M1 ¥, AR AT PASR G B BT BERFAL comp. lang. python, = E a2
python-list@python.org AYHIZFE B (mailing list). i A AH R0 20 B 0, DR) bt e U 81 EG o BB F:
Holr B B — R . BREABOAARHNES, R () B, s s st T .
T 2597 B A AE https://mail.python.org/pipermail/,

! [Cheese Shop (#Z)E) ] /& Monty Python (¥ — {58 : —NREFIEA—GRE)N, BERLEHERLE, \EsEEs 4.

AR W % A 18 26T Python ACBEITE BT AL I B
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TETRIGZ B, 5 CHERE MR A LS (pfsE) FAQ) E A BAE]. FAQ 7l Hh SR 2 i 1Y
BRRE, ARz MEE 20RO REMEN L.

(%
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cHAPTER 14

BN\ AREE A1 s AT D& (L

7 S AR Y Python B R 2% 7 3% 5 B i A EI 2 ) s A EE S 5t [E)i 2R (B (history substitution), 4H{LI7E Korn
shell il GNU Bash shell 13158 . EMEPHEEH GNU Readline pgxQBEAREAE, T 1% 2 4 5 1Y) JEURS -
EMEXEA T H OB S, EEERMMAEET .

14.1 Tab #BE 525, (Tab Completion) 0 sh i2[[1#F 8 (History Edit-
ing)

TEH R DB IR, SRR MR B B2 W RE o HBIEVT, BrRAWT DA Tab SN H B 5E
JRRREC; B @A Python X BUAR ARG . i sk W AN T FBEAL 44 R . BH/ME 2 string. a (R
7y B (dotted expression), B BRAR—M ' . 1 ZHTAGERAORIE, RERBEORER R FRE I,
MY ABSERIER. RER, WR—EYIFA __getattr_ () method (J53K), [k e i%iER X
0y, Bk RE G AT AR B e SR . TR e R AR g 2 e E R e AR
%%%ﬂ%g,—@%E.mﬂwmhmvxy%%%¢eET—&E@E@ﬁE%ﬁ%,%%ﬁiﬁﬂ
IR PT AR -

14.2 EENEHEXNERF=E

SRR A O B g b, AR RER B — M B KA (e — B [E Wi e sl o
RBETER K BT IR 4G T O A HE sk GRIMTR% (parser) HITE N —4T 275 75 Z 4 HEERC (indent token)) |
ACHRERE T H B S T RE € 6 BRI E R . A e R d (SR ) 9%, 51
SERHABST SRR LA, AL RA

A ReEE BB X B RO R, CATAE— BN, B IPython, ‘& HAT Tab # H 5% L.
PR TR o e E A B S (. B AT ASE 2 R EURE e i A S HoAt e AR o 55— (R
WEA BB, FE] bpython.
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cHAPTER 15

FROSUER . AR

TEFTEMEIEME T, 77 B (floating-point number) & DAKLEE) 2 (Z3E47) /NkoR . I, 761
N 0. 625 T4 6/10 +2/100 + 5/1000, [EIBEAGERE, iR/ 0. 101 nJE/3E] 1/2 + 0/4 + 1/8.
TE W/ NECE AR R B, T ME— BRI IR IR R B A T R, B DA 3R

AR, KREWAEA/NEIRERTER DA 0 NFOR . —IRIGETRE, ARE AR T A0 B R
BEh EUBR R AEE RS B e i B il

e, BB EE A SRR VA /3 BB, ARAT A B E - N

(03 )
o, BRI

[0.33 }
w0, HAFRIT

[0.333 }

RIISE, A irti 2 R/ N, SRR R RS 173, (BRI 2 ARG e
R 1/3,

FIRRRTERE, A IRIBUE AL D A Bk RN, /N 0.1 R 3 O/ MO HE b 0%
FE IR/, 1/10 G — i PR R /N

[0.000l10011001100l1001100l1001100110011001100110011... ]

SEARGEFEAT A RO, ot R a8 B OUE .. 7 BAE R 2B s, 1P B OB i
BOR IR, Hoh PR SR A S oG, 53 e ER, A EHIE A ER A Fe ¥, 1E 1/10 )
B, —HER A #(F] 3602879701896397 / 2 ** 55, [MigdtEiFEns oIz, HARSE AL
A 1710 B EIE

PR BE BRI X, R 5 [EEA % BUM(E 2 T RME. Python W@ B —(@ HE LT RIE, JE
PEARL T AR RS Y AL DME R ELE O . AR Z I RS, An2it Python B €7 E]
SEREI T OIS, HAORRAPTERT A 0 0.1 i 3 CLERUE, e BURE:

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

T8 H— NS R SR 2, FrRA Python (7 SR FFE R A Z A0, HBIR & AR Y BUE:
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>>> 1 / 10
0.1

—EEEUE, MERE BT ERACRRER 1710, (BEIERIFRNEIER REFRM A b, med%
RS HERE ) B

R fAFZz2AERG T &M R — M & TR O
fro3E L 4 %%, Bl W [E: # 5% 0.1 F 0.10000000000000001 Fl 0.
1000000000000000055511151231257827021181583404541015625,#FH 3602879701896397
/2 x> 55 3ble p A E AR T A R R R, AR R AR T AR USRI REAR R

eval (repr(x)) == X,

JE £ I+, Python [#273 57T (prompt) BEIE ) repr () MA@t 1B A 17 A 300 T i #:
0.10000000000000001, ## Python 3.1 iZfH#A, Python (FE KRS L) BIXERERIEH b AN
W[ B ORI 0. 1.

R, SR IO HSELTE R, EAZ Python fYETER (bug), HRRIRFEIER SRR, HERR
XA A SRR B EOES, Oa A DI RN FH BT E S (A RS HEA g 8T
WZAEE], A E A TR 1 B PR g R )

(IR SR, PR AT REAS 2 H3 A% XAk (string formatting) (F1AR FRE A7 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"

W MREZENS, FHIEERLD, BN —BAIE: REA EAE & A IE S SE T
a9

EELE R4 T L8 . S5 R(E, 0.1 NEEIFM 1/10, =AM 0.1 fy{EAE I, A Er(E
HEREMERY 0.3

>> 0.1 + 0.1 + 0.1 == 0.3
False

[F] 5 , 0.1 NREFFHHEITREHER) 1/10, 324 0.3 ANREFEHIRGERY 3/10, FHSEH round O i
AER A EHB):

>>> round (0.1, 1) + round(0.1, 1) + round(0.1, 1) == round(0.3, 1)
False

BESR B N G B M ASESE, A math. isclose () PRZAT DA A LB ARG IO -

>>> math.isclose(0.1 + 0.1 + 0.1, 0.3)
True

5, ATPA round () pR AR FLHORLIG B 1T BUAA -

>>> round (math.pi, ndigits=2) == round (22 / 7, ndigits=2) }
True

R TR R B, TR [FOREBE (Representation Error) | i, FEATHLAR
BT [0.1] M. Examples of Floating Point Problems (FFBfUeHIEff) — SCHAE T —ife (rip Bk sy
12 P BB v R L R R D, TSRS B AR B R R S S A, T L% The Perils of
Floating Point (FEEF#(HAJEIR) .

W) b SCR A B A , [ 1 R EEEA RS A, WA SRR e L ! Python 1) float (3
B EE AR, RIGT B RARIR, TERZ BRI L, B UGERE R B HE N g R
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PASREE Al L%ﬁ%%ﬁéﬁfﬂ%%laﬁﬂﬁ%/@l EARFERE, BB AER, HA—K float
SRR AT RE B R R AR

SR TF B B A A — Jﬂﬁf"ﬂ%? HAE— I EETR, AR RO A R BN, DA Xy
AZTERI A8, IBEWEERFTEINA R, str () @AREAEm R 2R, B m AR s, a]
2[F formatstrings H1 i str.format () method (ﬁ{i) RS R G

ST ORTIE T AR O, ATDAREE ] decimal BEAL, BT EEARIE TR &t e A S0 g
AL P A 3 3

73— SRR HEES A% E fractions B, AL BLMOREAHES (L] ARSHER R 1R
1/3 BHHHT) o

TSR 2 1 B S ) ﬁﬂ?% 1R MER%E— N NumPy £, PASHI SciPy BEER AL FF 2 A SR
Gl M. #52[E <htps://scipy.org>.

Eﬁiﬁ‘%.T7 AR A a9 R 1B — | float [ ORG MEAE, Python $ {1 T H 7] 7 B3 . float.
as_integer_ratio () method W]}l —1H float [R{H K RE4#:

>>> x = 3.14159
>>> x.as_integer_ratio ()
(3537115888337719, 1125899906842624)

IR % HE ARG HERY B R AR M P B o A (L -

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () method PAT/ i (BEM(E] 16) 3RIR float, —HRATDA%A H A1 B8 T b A7 A1

>>> x.hex ()
'0x1.921£f9f01b866ep+1"

TE TG TR 7N HE LR TR AT G HE L E 2 float {7 :

>>> x == float.fromhex('0x1.921£f9f01b866ep+1")
True

J

IR % 2R AR RN, PR R E AR [RRAS Y Python 2 [ I SE i MR (B R R HFH),
S S PR AN R R 2 HAh sl 5 (11[1 JAVA Fil C99) %Z[EI¥k}

F—A AN TERE sum () Bl FHEARNRE R T EV RS R AR 26 o B B o B8 AT AR T
B, el [knir (lost dlgltS)J 1 0] DARH S A BB E & (overall accuracy), ffSEREANE
i B RE R 5 B AR E HE R R

>> 0.1 + 0.1 + 0.2 +40.2 +0.2 +0.2+0.17+0.2+ 0.2+ 0.1 ==1.0
False

>>> sum([0.1] * 10) == 1.0

True

math. fsum () SIS MERMELEI TR E D ERHBEITA [REMAE], DAESIRER K
HA. B sum () 18, HAEANTE ROEET i, EEfEDT, REMARSHEINE, B
AR

>>> arr = [-0.10430216751806065, -266310978.67179024, 143401161448607.16,
c -143401161400469.7, 266262841.31058735, -0.003244936839808227]
>>> float (sum(map (Fraction, arr))) # Exact summation with single rounding

8.042173697819788e-13

>>> math. fsum(arr) # Single rounding

8.042173697819788e-13

>>> sum(arr) # Multiple roundings in extended precision

8.042178034628478e-13
>>> total = 0.0

(BT —H)

109


https://scipy.org

Python Tutorial, £(E] 3.13.0rc2

(B —1)
>>> for x in arr:
total += x # Multiple roundings in standard precision
>>> total # Straight addition has no correct digits!

-0.0051575902860057365

15.1 RREFRZE (Representation Error)

AR e AnfErE [0.1) wpl 7, EENRE CENMEHEIIR GBI TRER T AT ISR i
(LB E O BARE R

Representation error (FR{EiRZE) inF FEEEHEY, A% (FEERERZE) /B RER
HPA 3y (RAE(E] 2) /NEFOR, 38 /2 Python (E( Perl, C. C++. JAVA, Fortran fIHABFZ) EHA
& BN VRIS RS UE O R

EHHEIE? 1/10 SERAGUEHL A0 30/ NEURE R . 20 BAE 2000 4EARK, %7 A 1 EH A
{ili i IEEE-754 7 Bi#GE B RE , [F) HLA&T- T8 19 °F- 5 #R A IEEE 754 binary64 £ () [ KE)E (double
precision) | 3&/E(E] Python [ float, IEEE 754 binary64 [A{EAL 5 53 MioCHUKE R, FrUATES AR, S5 %S
F140 0.1 EER| Fe i i 8, DA JI2%*N iTEEoR, MR J 2 IS 53 (o B —IU\;{%

[1 / 10 ~= J / (2%*N) }
HHE:
[J ~= 2%*N / 10 }

AR J AAEHERY 53 o0 (B >= 2**52 fH < 2%%53), BrbA N By fEM{EZ 56:

>>> 2*%*52 <= 2**56 // 10 < 2**53
True

RHY, BAEJ IEEA 53 Ao, HI 56 e N ME—{H. 1 J Ff TR BE R SO B AR R T

>>> g, r = divmod (2**56, 10) ]

>>> r
6

AR EE 10 B9—2, BT DASREER 1T M i A o 45 -

>>> g+l J

7205759403792794

IrPA, AE IEEE 754 855, 1/10 Ay A e :

{7205759403792794 / 2 ** 56 ]

Ao TR RERIBR DA, &I

[3602879701896397 /2 %% 5 ]

AR, R FRATA AL, PRDGE R B 110 KT B WREMEE AL, WO EA B/ 17104
157“1%17?*.?%‘577%% #rdEay 1/10!

PrOAEISTERE THESI] 17100 BERMZ FIARRHES 3, dUst 2 © 3211 IEEE 754 double fiff:
AT :

‘>>> 0.1 * 2 ** 55 }

3602879701896397.0
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WSS % W LA 10455, AT DAFE B RZ(E LA 55 {13 Sy s -

>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625

L%ﬂ%ﬁr 5w Eﬁﬁ{ﬁ%ﬂﬁff/wr@mﬁ 0.1000000000000000055511151231257827021181583404541015625.,
HLHUR SEREN) T IO BUE, P25 (GU3E Python (W85 IAS ) B EAGA SR & AR 17 A 3 8

>>> format (0.1, '.17f")
'0.10000000000000001"

fractions i decimal FALREE LEIEBIERS)

>>> 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

There are two variants of the interactive REPL. The classic basic interpreter is supported on all platforms with minimal
line control capabilities.

On Windows, or Unix-like systems with cur ses support, a new interactive shell is used by default. This one supports
color, multiline editing, history browsing, and paste mode. To disable color, see using-on-controlling-color for details.
Function keys provide some additional functionality. F'1 enters the interactive help browser pydoc. F2 allows for
browsing command-line history without output nor the »> and ... prompts. F3 enters “paste mode”, which makes
pasting larger blocks of code easier. Press F'3 to return to the regular prompt.

When using the new interactive shell, exit the shell by typing exit or quit. Adding call parentheses after those
commands is not required.

If the new interactive shell is not desired, it can be disabled via the PYTHON_BASIC_REPL environment variable.

16.1.1 $EREHE

WS R, EEAS O R SRR RS . FE BN, B AR ] BRI
A AR ZERE, TR B HEEI 4% PAIE AR IR B8 (nonzero exit status) SR H . (H except FAJFE try
Bl i = g R I AME B RS R AR 85, ) A Mg R e R, e R ke S
AERPA— SO — Lt I AR A E] . P A SR s IRl s A g s Wi AT IR O IE H s
R AEEMES .

o) U ST R T A BT (#2 Control-C 5k Delete ) FHUMNHIAFEIE J:42
TRFIC 1R S BAT B T A— BT, @73]% KeyboardInterrupt BISh, (HATAMI try Bk
AT,

! GNU Readline {1y — {4 1] 6% €/ 113

ilg

—Hh.
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16.1.2 T[#{ThY Python %

TS BSD [ty Unix A%t b, Python [EIARI DAE AT, #1% shell EIA—EE, B HCE A TEAT:

[#J/usr/bin/env python3 J

(R Han e B pAaTH ) ZEEAD) B BAEAAR 2 — T A TR # 1 D URAR SR T P A 7T
TERLET-5 b, 47 A Unix BNRYERT (' \n ') 4552, MAE Windows ("\r\n") FfT. #HER,
FF9% * #* JITATE Python H BRI .

AIPAGE ] chmod 5 - EVEIARHK T AT LA TR S HERR .

[$ chmod +x myscript.py }

7E Windows 2%t I, [EMfy [T ] B9 . Python 2R @ B . py %8 python.exe
WER A, JE k8 Python Mt @ EEEAEST. RIREAWTRAR pyw, fEEMEEET, @H g
B 5 0L 8 BRI -

16.1.3 EERX[[E)iEs=

EARH B A Python I, ARREIE) ELRas AT — SO R AR ARH A . ARTT DA 8 3 B — 11
#[F] PYTHONSTARTUP [ ERSE S BURE B, 28R —MESEEELSNEREL . EHIIEEEML! Unix
shell 1Y) .profile .

i AR R BB RGP Eii, 3 Python REIA PR 1, MARRA UGN, & /dev/tty fF
[Elg my IR A& (IR BUME LB ) . EXERATE B HE/Y 7] — 4 23 I AT
B P E 5B import ()41 AT DALE BB PO I BRE H B o At T DAYESE MR AR 58 k3 sys . pst
Tl sys.ps2 R TIC.

TSR AR R i ) A BB A S, ARVT AYE I E B AR R T BIL if os.path.
isfile ('.pythonrc.py'): exec (open('.pythonrc.py') .read () MFERMEHR EEMATE. 10
FARARAE— (A (sl VB AR S, Aol ZE7E (AR o B et A -

import os
filename = os.environ.get ('PYTHONSTARTUP')
if filename and os.path.isfile(filename) :
with open(filename) as fobj:
startup_file = fobj.read()
exec (startup_file)

16.1.4 EEMLEHE

Python $2fL T Wi ffl[E) 7 (hook) AR DA & & [F)4k.: sitecustomize Fil usercustomize . H7& "t & Wi EE
W, R e R B R site-packages 18 . [F1E) Python [F3Ef iz B 2

>>> import site
>>> site.getusersitepackages ()
' /home/user/.local/lib/python3.x/site-packages'

HAE, A pAEs% AEh (4 (E usercustomize . py B, [ERAAE B EMEZ A .
‘B 5522 Python [ARKITIY , BRIET DA —s BIEEIH) AEEH H #) import .

sitecustomize HIEVE AN, HE 2t & IS A0 B B E 41, site-packages H [F) R #57., [EIfF usercus-
tomize 7 | import . B ZAAHiFE2(E site BIAAY 1.
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APPENDIX A

7. %) X, shell [FHE Python $&/8 7 0. H i REYE ELafas ' AL B 7 sUes A T i AR XA 181

AR

o AR AR RIS I . e — B VCRCH 22 E AT (delimiter, BIAINESR. J5fR9%. E4
SREk=515%) [EI90, SURTERRE — (A4 Ads (decorator) 2 1%, ZMAFEAMERE, Z 9 X shell
HURHYTEGX Python $2/R7°7C.

o B Ellipsis,

abstract base class (1% JEEE(E])

S ERE(E (UAHE ABC) #2446 T e @Mk, 1EEduck-typing (5 T2E) W7,
HABFERIW T, B42¢ hasattr (), AIESARMBOE A ARURSEER (1006 BERT i (magic
method)) . ABC [EJf[EJ#¢ Y subclass (FHHE]) , BMENER H 5 —1H class (JEE]) , {HA30]
Bt isinstance () } issubclass () ¥k #2E abe BAAMERA S04, Python A 7 £ B
ABC, HN &R %5HE (fF collections.abe #ifH). B+ (¥£ numbers #54H). R ({F 1o Hi4l)
J import SAGARFIHE AL (FF importlib.abe f#H). MRATAEH abe fgH . B O ABC.

annotation ([EJf%)

— BRI, class B R, bR 2 B R EHE A BB O REE . BRI, e AR AE[Eeype hine (B4
EfER).

TEATERR (runtime), [ 35053 00 (R RR SR EAE I, (B4t 0, class JEMERTR X W EfR, &0 E
PGEAFAERIAL L class FIK30HY __annotations_ RpfkE M.

#5 2[Elvariable annotation. function annotation, PEP 484 F1 PEP 526, gtz %A HLohhEnyEI .
IBH A (ED R A {0 188 0 25 575 2 (E] annotations-howto.,

argument (5]%})

WY pR 2R BB 45 function (B{method ) W{H. ©|8CE WifE:

o B4 7| B (keyword argument): FERFANEIY F1 ) DLEKEIT (identifier, 14 name=) BISEIS 3L,
B2 DA ** 1A dictionary (F8) [ER(EWEIERSI#. Billn, 3 Al 5 #JEPAR complex ()
WY H ) ) g o [

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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o 15 E 51 ¥ (positional argument): NJe BT 5T B L8 T | BOTHE— {5 B LA E IR
B, A () fEE) * 2 & iierable (PEWCHIFE) PTHOTCHEPER. G0, 3 F S HRLAT
R NCIVATCIE &

complex (3, 5)
complex (* (3, 5))

5| BB S A e P R PR DS B, B SCICIE R i i AR A R, 5 () calls Biffi . 72
g b, ARAE S AR T AT ARG R — A5 18 HRPAS (i o i [ s 0

Sy 2 ORI parameer (Z80) WH . % LHEET 58282 B 2EE, YAk PEP 362,

asynchronous context manager (JE[]2{E555H1%%)
—H A AFE ] async with BRAX P IR WY, MEREBEFR __aenter_ () Hl
__aexit__ () method (J7¥k) AAEHINI. H PEP 492 5] A,

asynchronous generator (JE[RIZBE:ZS)
— 1l &r [8{#asynchronous generator iterator (E[RIHEAEZREULEE) WER. BHEERG—MPA async
def M LKL (coroutine function), FHRFEHE BT T vield EHX, feAM—FRIIWH
A async for [FIREMIME.

T AT AR — AR P E A 2R i, (EAERESE  , WATRER R Ak R A SEX
% (asynchronous generator iterator), H#—RFIEM ARG, IO SR HTRE, PABEREL
o

—{HFER B E SRR AL await E X, PAM async for fll async with BIARR.

asynchronous generator iterator (JER]35E): 25 EURES)
—Aiil i asynchronous generator (FE[EMEIAERE) RAFTESL Y.

& B—asynchronous iterator (AE[EHEULEE), BB PA__anext_ () method FEIFNYIEE, €r[a]{EH—
H AT R (awaitable object), ZYIMFATIEF A EVERS MR TR, HFBEF M yield
B yield S Hifey, [ERC B ERITIRAE (38 R M E P wy BA) . &k
R ¥ EA BERENS P __anext_ () [BIMEM WS AA RO EER, &/ E LK
FHEREAT. 520 PEP 492 fll PEP 525,

asynchronous iterable (] nf[F{CH1:)
— AP, B PATE async for BRAX R . LA TR __aiter_ () method [u]{E—
B asynchronous iterator (FE[FAHENLES). H PEP 492 5] A,

asynchronous iterator (JEN]BEMCES)
—(HEAE _aiter_ () fl__anext__ () method ¥4, _ anext_ () WhJE[EME—{Hawaitable
(WSEFYE) o async for GFNTAERIZEEIR AN __anext_ () method Jir [l /Y ] 2 R4 14,
HFI'EY|%t StopAsyncIteration fil4h. H PEP 492 5] A,

attribute ()&M)
— {1 B A B W (B, %R 22 Rz 2t £ P 40 B i3 5 (dotted expression) Y44 Fl g2 HE . 3l
an, WY o A& a, HIFZETEREDA 0.0 #EZ3 K.

WR—AYE T, ST — 4 A2 identifiers fif & 382 #h[E)FF (identifier) (1))@ M2 A
AIRERY, BIANfEH setattr () o 1318 bk B B8 M e 5 (i ) 28640 b B B R B, T 2 v 2
getattr () FHEIGE.

awaitable (WZ54591t:)
— ] DAKE await EE X PWEH O . E A DA — Wcoroutine (A2) , w2 —MA
__await__ () method i, ##E&E PEP 492,

BDFL
Benevolent Dictator For Life (& E{-28M## ), X4 Guido van Rossum, Python [l 15 %

binary file (- ifEfiH§ER)
— 1 REERHURN 55 Abyres-like objects (N TCHEWI) 1 file object (REZEWI) . —IENIRE MBI
A DAL (b, 'wb! 8 'rb+') BIERMEZE. sys.stdin.buffer. sys.stdout.
buffer, PAM io.BytesIO Ml gzip.GzipFile EHi.
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it sEen file (CFARE), ER—MREERIREA str W RD.

borrowed reference (ff)J1]%18)
1& Python ) C APL 1, f§ 12BN 28, Lz RS EA g S M2
M. ARz R E), B BE) A KR FEAF (dangling pointer), 4N, — K3 [A]IK (garbage
collection) W] ARG MW (11 et — Bl strong reference (12 1&), i sz {-85(E,

$borrowed reference WFNY Py_INCREF () DAY T JEH (in-place) ¥ ([ElElstrong reference &k ik i
¥, BRI AR E R IR 2 IR 22 migiss(El. Py_NewRef () pRzUA] RS EESL— M0 BT

Hstrong reference.

bytes-like object (Jfiyc4lHh#fl)
— i 5 3% bufferobjects H.AE[FIFE Y} C-contiguous B WM. BHAIEITEN bytes, bytearray
M array.array Y, PAKFEFZH A nemoryview . B ToAH Y7 AT A BEHL (L
BRI AR EGE AR EA  fAF E EORSERE I socket () Bk

R S R OB T B . (WSS 2 i ey (R [ T L ST AL .
AT S I Y (0% bytearray, DAK bytearray iy memoryview. JLAMIMEYTo M i
PO BB LE AR TSI (TMERU IR TCALER IR ]) 5 SEEEMIFAHE bytes, DA bytes
YA memoryview,

bytecode (fyiJCA1RS)
Python [ J5% 4G 8% & 9% sk U AT AT, B2 Python £2:U7E CPython Bk i FIRS#R k. %L
TCALIE R SO A pyc RET, DAEEE R — A LR GE R pu (n] DA AR S5 AA1
R E N CALE) . S [ EE S (intermediate language) | 45 ([F) 2 847 7F — i virtual machine
(Elerges) b, s EIeies G fT B (17 CAHLAS S E A A28 6 (machine code). BEYEEMIE, 7
JCALAS sy _b S A R F] ) Python [EfEMR  BHEMER), BASREXEA IR AR Python 2 B 45

(LTCALAGAY 451 T ATE dis AR EIRT SO )

callable (n]WF-nl$y1}:)
— 1 callable ;2 F] DARLIF I 404, WU IRF AT REDA R ST A — A5 9 (i Rargument) -

[callable(argumentl, argument2, argumentN) }

—AW function B AL jmethod FR 2 callable, —{F7G EAE __call__ () JyER class 22 B B2 1
callable,

callback ([a]If)
VIS | 3ol (0 ) — 18 B R 2X (subroutine) Rz, @ F A 2 AR5 T B LA 7

class (Hi([E])
— {1 H A S 3 W A B . Class 19 3838 % & 9 & method Y EFE, 8 £E method 1] DA
TE class [ EBI_EIET 4R

class variable (K([E/5%4%)
—{H7E class FREESE, HERZ HAETE class JEIR (BRI RAE class BB ) W&o s,

complex number ([EJ%)
—EFM AR EER ST, TR Ber A e gl on [ — |l B — M ER 2 f . [E#ot 2
EVCAL (-1 PR RECBRS, AR AR PR 1, ETAREDHEE . Python
[z T #EK %, ©rARERRERIRES; ERRetE —mesn 5 sime, sl
3+13. HEA math FAHEN TR0 A RE, A cmath B0, F0 62— A
HERE BRI RE . AR EIG 25 B3 B MK, ARE AT REREE 17T DAL A 2 A

context manager ([5E345PI%)
— (AR PAFE ] with BRI T RIREEYIE, MELBHREFR __enter_ () fil _exit_ ()
method A5l . w5 2([E PEP 343,

context variable ([¥55%4%)
S, PLEATDURES S ST AR A . S5 44 B B 7 (Thread-Local Storage).
e, s EAE R A T4 PTRE A R R (. SR, BUAIESE S, 2T TR e
LIS, s F g, RAEETHIERHT# (concurrent asynchronous task) 1, ¥
TASEEORAEBE], 35 2[F contextvars,
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contiguous (JHiZEAY)
WS — {4 1 5 & C-contiguous B J2& Fortran contiguous, RII'E € HEYI A HLE R HAY . F4fE (zero-
dimensional) ) 4% 1dr [# &R s C J Fortran contiguous . 7£—#E (one-dimensional) [#%1 /| £&-J8 H W /EAFRL
TR RS PO A AR RS, TR T 7 A BRAGIERY . ¥E 2 40 (multidimensional) C-contiguous
S, FeRn AR AL T R B A B H R, fefg— R G 88 SR, 7E Fortran contiguous
fg SRS e

coroutine (%)
LR AL (subroutine) ) HEEEVRESEAOTE X . MRS A A IS T A EE 55—
BRHR . R NT AFERF 2 R R RE B AL IR . BMEEEILL async def BIAHE
H1E. HiE2(E PEP 492,

coroutine function ({FErA=)
— Al B coroutine (W) PyfFRRR. —MHFRRAELA async def BuA ek, T ae
4 await. async for Ml async with BA#ET. BSLLEEFH PEP 492 5] A,

CPython

Python F& U3 = B HE L/ (canonical implementation), #§#$77E python.org . [CPython | &7
FETEL BRI, AR WEFE SRS I EAE, B0 Jython 5 IronPython,

decorator (ZH:fiigy)
— MR, e mlE s R, WE T e ewrapper 7EYE, Bl A [El—7E R X 4 [F] (function
transformation), #EAf#SHYH RHEIFE classmethod () fll staticmethod ().

Fetfian ik HUR AR pE . DA W ek o SRR 3R R A ALY

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arqg):

Class WAL FAES, (EAEAREIBOR T H . B Setidn i e 207, 52 Em U 2R class
SE S IR S0

descriptor (HiiA%%)
FERT __get_ (). __set_ () Bf __delete__ () method ¥4, & —1M class B E—
AR, ERERE LT E e A R R e . W, BT o.b B . S s B
JEYERE, G a 1Y class FHL AP EIRAFEE b (90F, (RAR b2 MR, BIAREER AR
method G Iy . EHEIRER B Z IR AR Python (B, WEICMEHFLIIREMERE, B
ThEEUHE R, . method. J&VE (property). class method. [EJfiE method, DA J% ¥} super class (4QHA[E))
2.

PR HA S method FYSE 2 ¥R, #52(E] descriptors SR 3 6 FH e «

dictionary (52ilL)
— il AW [ 5] (associative array), T EE RS GO BIE . HPTDURITATHA __hash_ () M
__eq__ () method {4, 7 Perl g fEEVHEE] (hash).

dictionary comprehension (‘L5 4 EE)
— MBI AERE— R T EMR A i AR iR e 3R, ELI R ERA SR DA — R 2 L ] e
results = {n: n ** 2 for n in range (10)} SFA&E—FFH, TS TH n MITENE
n ** 2, #52[F] comprehensions,

dictionary view (“ZHLiGH)
# dict.keys (). dict.values() M dict.items () [IHWIERREEFZHARE . BMERAE
T TE H B RAR, BN T B AR s e B . 2 B AR R
T E5E s list (EB%1)), ZE{HH] 1ist (dictview) . FHZ[F dict-views,

docstring ([EIW]z¢t)
—fHIA7E class, PR EAEA P, VEEIS —EER X B 7R SOAR . BESR EAE BT S gt 20
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B froidnes ik, EWOAIE class. pRaCEBALA _ doc_ J@MEd. ditEIRH 5 ER ] LIS
iB(E (introspection) 2R[EVE , PR E 2 W4 1 (ETH SO FRAZE vE A, o

duck-typing (4} %4(F))
— MR AGEEEEAE, BN R RS WY B E R e R B ERER A B2
/2, method oi & 1 € B AL pEIP I S . (TS Al AR —(EVG 7 if B i A fg —(EH
T, BB —EL BT, ) HEEG A mmIEsy e 2E, osstrfSisae s 2w
(polymorphic substitution) S & () 88 5. T FRUEIE B ] type () B{ isinstance () i
TR, (ER e, WrBIEnr AT 46 %08 k38 [E] (abstract base class) RAGFE. ) SR, BEH
B hasattr () i, B2 EAFP FEAREHTEFE .

EAFP
Easier to ask for forgiveness than permission. (FE>REA W RA A ELEY ) BT R Python 4
JEHS e R S R R AT, (B % A S A TR R P 50 41 o 38 R (B Lt g JaAs
HAFHORFERTF 2 try Fl except A, % Hi 2 HABES (F40 C) % WIMLBYL JaA%
e T 3

expression (i)
— B AR EDR (AR . EAEEE], — M e oy, SR, BEFR. EE TR
Wy S5 B TR B, TS LE oA RE (. B2 AR S AR A2, FHEE R
Python 55 5 s #02HA . I M —Lstatement (BGAT) RNEEMHAEER L, il while, B
{H (assignment) tH 2R, MARIEER.

extension module (7 B4 )
—HPA C 3 C++ & A4, B0 Python /) C APT AREEAZ L S il I 5 A Ul i A T HL 8

f-string (f GzH8)
DA 5 F [T R SRl ) [f 2B, B R R SOAR M SR . a2 (E
PEP 498,

file object (K%RW1l)
— {1 P i 228 ] (file-oriented) API (1l read () B{ write () %5 method) ARERVEIEIEE
TR ARBERE YR 0 X, B REE R 8 S B WA A 2 e A 1) R A7 4 s R
HE (BlIaEER A /. el E R . socket (##FE). 45 (pipe) %) WIFFEL. HEEWE
WA FRE 3 4% 2 M 1 (file-like object) BY, % 34, (stream) .
BB L, A=FEEEY: IR = 1548 5 &l — B4 SR F 48 % . EMPNAETE io
B v e g%, EEEYIERE R open () M,

file-like object (Kik§4:Wtl)
file object (REZEWI) WIFIFEF .

filesystem encoding and error handler (K2R LM REMFR)
Python JIT 4 ] i) — 7 4w 5 A S s pE H pR =X, F SRR 2R B VESE R S eA, PAAHS Unicode %5l
FMEERS
W R R 5 o T E B RE S R AB TG /N 128 AT ICEH . ANSRAE R R 4 g 5 ey R (L i A5, ]
API (/=& 5] % UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () ERIH HHMEL
PR S AR 00 A A R S R BE P R 2

filesystem encoding and error handler (& 28 % &% 4 f% F1 8% 3% % 7 6 =) & ¥F Python [ &) I |
PyConfig Read () BRI KELE: 52 filesystem_encoding, DA PyConfig fE
filesystem_errors,

#t2(Ellocale encoding (@I 41E) .

finder (=HbgrdY)
—fEIE, EaEREIETEY import AL R oader (FARR) -

B WTEBB R SR g . LIS FAR 55 (meta path finder) ] sys.meta_path, W& H Fi
% (path entry finder) € ffiffl sys.path_hooks.,

#52[F] importsystem 1 importlib DA T iR 2 4.
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floor division (] F %)
) AR 2 B B RO BBk . [ PR BRI T2 / /. B, St 11 // 4
HRHEAERE 2, 81 float (FPERM) FURIERTREIERG 2.75 R @R, (-11) // 4WERRE
-3, AER -2.75 #ie TGS L. @E2E PEP 238,

free threading
A threading model where multiple threads can run Python bytecode simultaneously within the same interpreter.
This is in contrast to the global interpreter lock which allows only one thread to execute Python bytecode at a
time. See PEP 703.

function (pg)
— R BAS, B REE R Y S Bt ] DA R R B 7| S, E s | ] i
JHIR R A T. BiEaEparameter (280). method (J5%), PAJ function Z5i.

function annotation (p&sX([EIRE)
B Jﬁﬁﬁ%ﬁ@iE]%ﬁﬂ"]*ﬁlanmmﬁﬂ” ([EI%8) .

;ﬁﬁ.ﬁp%%}iﬁﬂﬂ ARERR T g, EEEATE a2 WA int 518, Elgf @ int [
o

def sum_two_numbers(a: int, b: int) -> int:
return a + b

bR S E R REVATE function FEEiA SEAN A RE .
w5 2 [Flvariable annotation 1 PEP 484, %4 IR . BN REERTE, 520

annotations-howto,

future
future A= : from _ future_  import <feature>, @IS/ w245 {d HATLLYE Python 4
KEI’J%??‘HWZI—‘*%EE.TE{EE’J EAEREE, ﬂ{zﬁ%ﬁ?ﬁﬁﬂﬁﬁﬁﬂ M __future_ HIAHIGET
feature (#4%) WIRERYME . it import SARAR [FI3 H AR R A TU\Eﬁ R T e 2 AT IR
O\%ﬁ¥ﬁi‘§ﬂﬁtpnm , PAREMREE g (SE48) ﬁi.ﬁ R P g

>>> import __ future_
>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (b nlik)
RO AR N PR R, R R i R . Python AT BRI MU, 2 1% it 2 BT (reference
counting), DA & — 1 fig [E) A% 0 F1 v Bt 22 BE A5 B2 (reference cycle) 1716 B8 1 3% [A] it #§ (cyclic garbage
collector) A&5¢ . 33 M1 PT LA oo B4 36 HLt A T4 il

generator ([E14:5%)
—{8 & [l generator iterator ([EVEZREIRER) IR, BHEERG -MEFHEX, HERRKEE
HBET yield #EHA, BEEE—RINME, BEEW R for [FE, 20 next () M, &R
R — R .

TE E T RE 1 ACFOR —EA gk, (AFESEs s, Wit R oML ZERE. H—HE
EEREERERSRE, It se s rah . DA T

generator iterator ([FJA:25[FE1C2S)
— i t1generator ([EVERS) BRCPTEESL I

!:ﬁ] yield S (s Hifefy, ERC RN EIATIRAE (AL I s s S B i ey Bidst) . (E)
) ZEKE [EH’EH—J, TR R R S AT (SRR U R R ST B AR 1Y e U EAS
EJ .
generator expression ([F]Z}:2$i#575X)
—{ g M E R SR E R BERERG —MIEFERE, RIHEE M for TA), ZTHE
T DA RN 1 Fh). AL ER G N e X EAE 2 R -

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285
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generic function (7Z%IpHX)
— 1 £ 2 M R AR B BRI X, 3% o X S [ 1) B BB VR ) (Y SR . o] 3 (1 O A
1, 2R EEESE Y (dispatch algorithm) AEE)E .

Wk Flsingle dispatch (B—3FF) #3834t H . functools.singledispatch () Azl PEP
443,

generic type (7Z7UI[E))
— (R RE[E) 22 84k (parameterized) [rype (BU(E); W2 RaAE), B2 list M dict. E
R A [Elde = FE) 2 .

HiEH2Er ME4LAFE. PEP 483, PEP 484, PEP 585 fil typing fH4d.

GIL
#52(Flglobal interpreter lock (41 H 328844 ) .

global interpreter lock () B E8%8H)
CPython BELi4a BT I B, I DARE LR AR ER KA —EA T4 RELAT Python [¥byrecode ({3 TG4
5) . SR (RGBS (EV AU E), 40 dict) M BjHhE g E)f 77 EL (concurrent access)
MIf@hg, BEAH W DA 1L CPython AU EFE. S 38 H R8s, O EEREA Y M E L AiT4
(multi-threaded), {HAR(E 2 ErifEdni 2 JE BEAS A 28 RE[ER AL — KB40 F4 11 (parallelism)

SRINT, A Sed a2 BRME A B 58 =i, MRS R BT A s () S AR
(computationally intensive) AL E5HF, FILAMEER GIL. J54h, fE@14T VO I, GIL U2 Sy .

As of Python 3.13, the GIL can be disabled using the ——disable-gil build configuration. After building
Python with this option, code must be run with -X gil O or after setting the PYTHON_GIL=0 environment
variable. This feature enables improved performance for multi-threaded applications and makes it easier to use
multi-core CPUs efficiently. For more details, see PEP 703.

hash-based pyc (3f:[FI3L k) pyc)
— (B 2 TCALAS (bytecode) BT FEAR, T FH AR (EMFL 1T S A2 36 B SR il SR () e AR B A ], 2R e o
Wbk, #52(E pyc-invalidation.,

hashable (] 3i[EI))
R YA — B, sZEERAaEY FoRsE (BEF%E— __hash__ () method),
HoaT B HANY P EA . (BEFFE-— __eq () method), HPEEHLE AT HEW(F. k4
RE S Z v 3 EWE, e 8 BEA A1 A R ) .

AT 3EEI: (hashability) {—{1 44 1T F{E dictionary (i) AU set (FEA) WA, HEELE
4 REERAE B T A

KZ Wy Python ARl (40 2 v AR ER : WIS AS (FI40 list 5 dictionary) [EVAZ: 1A
AEEZE S (B0 ple (JCAL) Al frozenset) , MU EMIICE A MER, EMAS A 205k
[ENr . AR B E class (EG], HIE L8 ¢ G Bt A . B 7E B LU Re
AR (RAFEMEACIE), meMEEERRATA A EMY id0 .

IDLE
Python f{] Integrated Development and Learning Environment (%% &5 B2 B EL RS ) . idle B —ff AR
) S FF T SR PR TE S . B Python P MEBSA TR A — A Bl da it .

immortal
Immortal objects are a CPython implementation detail introduced in PEP 683.

If an object is immortal, its reference count is never modified, and therefore it is never deallocated while the
interpreter is running. For example, True and None are immortal in CPython.

immutable (An]%H1k)
—fEEA E e EA . Ao SY AR FEBER wple (JCAL) o B RABEBEE
WNSR—E A [ (B b ZER (o A, UM JECEE ST — B A . e e E e S EME A by, P
B, AN dictionary (i) A —qRE 5 .

import path (5] AB#€)
—fEfLE (B2 A ) RSIER, AR A Bl 2 AE import BLALKF, @ iparh based finder (HLJiAH
Bty ) SRS AIE . 78 import ], SUAZESIREHERZHKA sys.path, HERTEN
(subpackage) I 5, EMATHERRHACEMFH __path_ J&TE.
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importing (5IA)
— AR, —ERALH Y Python ResUHE AT AZIH ILIEAE , #5) — A4+ 1) Python FEXHS{H ] -

importer (5IA%})
—(H AR HARABAL I EBER finder (FAgds) tiloader (BALR) WIF-

interactive (77 Bji1y)
Python 5 —{f B B L E R4 E%ﬁﬁiﬂuﬁﬁ%%&ﬁ@%ﬁ%ﬁﬁﬁAFﬁﬁﬁ*ﬂkﬁ—t SERIATE
MEHAESIEMFR. HEEE) python, NFEAATE S (7] REHE b VRV BRI ) 5 i3 e 4
V). SRS AR EHEER I G help(X)) 2 B B AR &
AlE L Z By

interpreted (P%1)
Python j&— M E A5, MIAEHERE T, ANEiE 1 54 ] s Lo, HIET (7 70415 (bytecode)
SRR WAFAE . 38 R IR IAAE 20T DAEL R GES T, A TR IR S ) — AT, AR AT
B HR S WA e S A A B / PRSI, N e M p R 5 A TR
2 [Flinteractive (T.EIH) .

interpreter shutdown (P 2SEIH)
i Python B s TR BAPARE, B A —RRREL, TEILE BB U A i & 0 &R, i
ﬁﬂﬂ‘%ﬁﬂﬂﬁﬁ PSR EIR AL . B & 2RI 3238 =l 25 (garbage collector) . 58 REEIE B FH & H
TE R RS (destructor) B555 | FI () [HIIF (weakref callback), [EJ34TH: XAl . e BH PR B Bt
ﬁﬁ?ﬂﬁﬁzgf?ﬁﬂﬁﬁﬂﬂn HEE R G AT REATEAER T (3 R 672 e =X B st
R |

HASB A F 2R, 2 __main_ BUAHEIEROES T EIA T AHATE .

iterable (n[[FC¥1E)
— B ARE)— Y [l — (R R . TR PR B GG A U ) (1202 List, st
Fltuple) FIFSeEEmBE, 42 dict, 2 miF, UJM TEFERIAEAT class Py, HEIRLL
class ff __iter_ () method E{/& & {Esequence (fhﬂ) A ) __getitem_ () method, ZH){F
P ER Y.

AfEUC T R for [EIREIAIFF L HiAth F5 25— 55 by (zip ()« map () ...). H— M ERY)
PAEES | #p R A AR iter O B, BEEZY A RHE @IS Eh-ﬁ%%lﬁﬂﬂﬁl\ﬁ%
—#HAfH AT (one pass) . M FEUCEIRE, WHE A EETFN iter () B HITEMER Y
. for BdR & A BHEWR R E e, T o — (8 R A ﬁﬂﬁmﬁl F A 30 4
BB, Hiszlliterator (EUREE). sequence (JFH) Fgenerator ([EVESSE).

iterator ([E{C2%)

—HF s BRI . EEHEERER) __next_ () method (B2 1 & 8 % 45 73 b =X
next () ) KT EEERA IS TEE . BT ERIEE, Q€54 stopIteration fl4b. It
e, ZEMCISYIEC S, MM next_ () method AgiE—B0ENY &R H & Fk 5] 5
StopIteration. [EMfU#RMAEA M __iter_ () method, ‘B[ EEIREMITA L, B DASEHE
EUC AR T EMR Y, ELAT DA A K 22 8w ) A T [EMC 35 & . —(MPREER BIlAN, 28
i Z M [E{ (multiple iteration passes) FUREA M. — &2 PF (B2 1ist) FERRIRE ©EES
iter () A BAE for BE T ER, #EEL —MafENRes. FHERSERLE (2
rﬁéwﬂf,%% Ly [ EAE T —m EMC gy . B el FEC s, AR S —
[RAIES

& typeiter SC AT AR B TE £ &,

CPython ‘£{ f 4l fifi: CPython does not consistently apply the requirement that an iterator define
__iter__ (). And also please note that the free-threading CPython does not guarantee the thread-safety of
iterator operations.

key function (HpHX)
3 R U E P2 e 5K (collation function) & A] AL (callable) pRizX, B & [ul {5 —18 H iR HEF? (sorting)
B 5 P (ordering) ({H. BilhN, locale.strxfrm () B AREIAE—8 T ff FIE & HE B 0 i HE
Ji it .

Python W T2 TH., #RH5Z DASE ek A A il o R e e sl - L 07 3. B A4S min () L max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest ()
fl itertools.groupby ().
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IR DA — R 0. B, str.lower () method ] RAYEIEIR 43K /INES HEFF 11 88 bR
Ko wiE, — MR E AT AR 1ambda B AG#E, HIH lambda r: (r([0], rl2]). 74t
operator.attrgetter (). operator.itemgetter () fll operator.methodcaller ()

= R A R X (constructor) . [ AT S AN T SR e SR 1), i S E A4k o

keyword argument (B35 19)
i Fargument (51%%).

lambda
¥ —expression (FEE) Fralpiiy—1# E 2 17EK X (inline function), A 5% bk =UPE T I ISR AH

##57 lambda pRESAYFEYEE lambda [parameters]: expression

LBYL
Look before you leap. ( =JAMi£4T. ) o845 EMS SEEFTIE I s ArH 2 B, BRIt sEE 4k
. BEEMEEAFP TR, HERFGRGHRZL 1£ kTR

T2 ATaEEE S, LBYL a7 [ =8 Al [#&47] ZH51A T #EWE: (race condition) i)
HIZ,EE BIINPA AR S 1 f key in mapping: return mappinglkey], UN5H— {7451

W2 ARMEEE IR Z /T, 1€ mapping HRERR T key, HIEZARA AL € K%L 1_@ [ AT DA 8 (lock)
o (i fl EAFP %t 5 sC AR E] .

list (Hi%1)
— 1l Python [EV# f#sequence  (FF31) . [EE B4 T2 list, B H I HRAPIHALE 5 by — 1 g1
(array) TG —F GE4H3 51 (linked list), ﬁﬂ?fﬁ%lﬂ’ﬂ IR [ [EE B2 O(1).

list comprehension ( H Bi|45: & i)
— 76 ) A S B 7 0 R ) ARk R A e (DK PR SR DA— ﬁ]hst@%ﬂ’jﬁ'ﬂ%ﬁff result =
['"{:#04x}'.format (x) for x in range(256) if x % 1 er(E A —(E 5% 8 list,

Hrht s 0 2] 255 @EE, Fra e+ Ox.). if ?”ﬁl%i%%%%@%o nRgnge,
range (256) FHIFTAICRACEPERL.

loader (F{AZ%)
—fHfEEER AL Y. B EEFR —HAE load_module () [ method (J7¥E). HAZHE N
Bt finder (FAG%E) [, ELZ AR 2E PEP 302, Eﬁﬁ/\abma(tbave class (FIERHE), &
2[F) importlib.abc.Loader.,

locale encoding (lu:u:lﬁ%ﬁﬁ%)
IE Unix |, B2 LC_CTYPE Bk E W 4. B A VA locale.setlocale(locale.
LC_CTYPE, new_locale) KiK.

7F Windows [, ‘&2 ANSI Ui E (code page, filfll "cpl1252").
7E Android 1 VxWorks I, Python i ] "ut £-8" {E[F &I 4 .
locale.getencoding () W] RAF ACHUAS [ b 4 Al -

WEF B filesystem encoding and error handler

magic method (J&#7 J1k)
special method (FF5EI7H:) B—E3FEIER R 5 .

mapping (3H)
— AP, B X RATE BN A R, H BB E abstract base classes (il 52 3 I HiE]) v,
collections.abc.Mapping B collections.abc.MutableMapping Fi$%E R method, #HE
BilfdFE dict .collections.defaultdict.collections.OrderedDict filcollections.
Counter,

meta path finder (JTEEFHRT)
— MR sys.meta_path [ BEHK finder (FAGHR) . TCREICFARAFELL 2R B 548 % (path
entry finder) MBI{HZANFH

BT TCIE R B EYEAE ) method, 352 ([F) importlib.abc.MetaPathFinder,

metaclass (JCHE(E])
— T class ¥ class, Class & Z%i4 2 & 7 37 —1{ class 4 #§. —1{ class dictionary (ZHL) | DAK—1
base class (JJIEHHE]) 19513, Metaclass B335 08 54, [EE# % class. KZ#UKY 14 )
PR Gt — AR EAE . Python (RFE)Z JEAE A & BEE)E . H 511 metaclass. K714 fiff
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PG R I T L, (255N | metaclass AT ARILE Dk AR ME T E. ©ME MG
EVE AL, WA 2 A, SEE s . FEIERGIRER (singleton), A SR HABMIERS.

% %] ATE metaclasses 25 i Pk 5] .

method (J57%:)
—{HAE class A BEF9k E MR, WIER method VEFIHL class B A — M B PR RE Y, FII g2 0 fr 75
S B U D E R —Wargument (3180) (M3 BOBHHANE se1f). 2 Efunciion (F)
Flinested scope (FEIRAEFIEL)

method resolution order ( Jj 74T IE)T)
Ty VSR IE 7 2 7 A R A i S A, base class (JEEHE]) B8 FIET . B Python H
2.3 JRE AR T i BV E A , 55 2(E) python_2.3_mro,

module (Kil)
—fl 44T Python F2UHEHZH 4k ¥4/ (organizational unit) [, BHA —Mar4 =M, EEGER
() Python ¥4 . #4028 Himporting [P)i#F2 , #{#H A % Python,
Witz FElpackage (B4,

module spec (BigHHI#%)
— My E, EESHREARAR import A B &il. B2 importlib.machinery.
ModuleSpec [—1{EEFl.

MRO
w522 [Elmethod resolution order (JF7 = fRMTIET) -

mutable (w]%£H1})
AT EEMIE AT AR M A, (AR id O o A& Eimmutable (AT 8911%) .

named tuple (Fff%c4)
i [named tuple (Fff4%7C4H) | 2484 tuple 4R AEMBIEIDK class, H BT %5| (indexable) 7C
F A DA B4 AR . 15 SR (EE class 0 A] PAEA HA R 4

A E)E#R(E)Z named tuple, f335H time.localtime () Ml os.stat () EEFE. B—FHAT

£ sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

£ & named tuple 2 [E#AE] (40 Lf) o 5(#, —{# named tuple 0] DAGE—fH IE BLH) class
FookE s, HEL class Z#K H tuple, HEFE TS HEA (named field) RITT . 354119 class 7]
PAF L4055 . W PAEK H typing.NamedTuple K&, 0] DA ] Tk 5K (factory function)
collections.namedtuple () R, BF MBI T —LL 454K method, 5 2% method A]
b2 AEF 5 ok [F)7 ) named tuple Hr, SEVEFR 1)

namespace (#yZ43Hl)
SEME R o 45 25 2 DA dictionary (281) WRECIE. G IR . iy IEE ) a4 25
MAEYIEH (FF method W) A SR A 24 25 . w44 25 R R B Lk v 4 e, ARG IR A Ak . 51
an, X builtins.open fll os.open () s E M4 25 MR E 8. 64 25 A h
FH e [ WIB RS A A B A — R X, ARSI W R PR e v Atk . BN, %5 random. seed ()
B itertools.islice () MR, BEEXHENEH random fll itertools MAAEE .

namespace package (@ #4235 WEAE)
— 1 PEP 420 package (£F) , B HBEIEE T £ (subpackage) H—MH 7545 . A4 25 M E M rlfg
EIE FEapyFemys, 1 H AR E S MG 2 — W regular package (IEFEL:) , HEEMEES
__init_ .py EMEEE.

A2 Emodule (F4H) .

nested scope ( HLHR 1 MIR)
AE[F)2 B A1 & % (enclosing definition) Hif s B BE Ty . SROIRIE), — s C SRR S — 8 bR =X
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hER, MeHERz BN R h sl s, EEZEET, SRV E R 2
W, T PR . el e e e (B e P B R B IR, I MU A Ak 4
2SI B B A . nonlocal - EAMNEEHEGEITE A

new-style class (F=\H(E])
—HE 4, ERIGBIIENTA N class P4 Fr 6 Y class JEdg . 7550 Python fiiA i, HATHa
class A fig i Fl Python BT . ZARMITIAE, 1802 __slots__ ., ##iik#F (descriptor), J& {4 (property).
__getattribute_ (). class method (JHEIJ} ) Fi static method ([FIRE ).

object (¥1})
HARE (BrEokft) MuiEzmFTE (method) AUEATERE. BT Tnew-style class (FrzNJH
[E]) Hyfc#& base class (FEJEMEE]) .

optimized scope (I {EALfENIIR)
A scope where target local variable names are reliably known to the compiler when the code is compiled,
allowing optimization of read and write access to these names. The local namespaces for functions, generators,
coroutines, comprehensions, and generator expressions are optimized in this fashion. Note: most interpreter
optimizations are applied to all scopes, only those relying on a known set of local and nonlocal variable names
are restricted to optimized scopes.

package (£f})
— 1l Python [#jmodule (B41), B PAL S T4 (submodule) B 2B [EFI) £ (subpackage), 1%
wEiE, EfFge A __path_ JEVER—E Python izl

ek 2 Elregular package (TEFIELE) Fnamespace package (6423 MEM:).

parameter (Z8)
TE function (PR3X) B method 5 2 H 1) —H fy 45 FE 1 (named entity), ‘&35 W% iR RBEIRE 32 19—
ffargument (51%), SiAERLEEEFHGRZM5 8. HAH HRER R 1) 2 SR
« positional-or-keyword ({55 BISEF) © 8] 0T DAZ% 2 45 F w2 VEEI M 48 5 7| Sepl g )
518 BRSEIWTEREEE, BIUPA T foo F bar:

[def func (foo, bar=None): ... ]

« positional-only ({£FR{IE): 58U —M8 KRB IO B PR AR5 | B, Tk UE i 28R+
W /7 Fo0, BnT DAERZ 7GR E SR E R 28, HIANLAR Y posonlyl FI posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... J

o keyword-only (fEFRBISEF): F500—F L AEDARH s F o R b 5 | 8. e ek E R 23
B — AT B 8B B 2 5 (var-positional parameter) By 2 B &1 * F£I0, #UA DATEHAZ 7 &
FAEFRBAH 72U, BIANPAT ) kw_onlyl I kw_only2:

[def func (arg, *, kw_onlyl, kw_only2): ... }

« var-positional ({EREHCRAIE) : 5] —H BEUMERFFIIRER B A E T [ B (FEC P28
ML AIET M2 A ) . BB UL BRI LS WA RS L ~ AGESRR, BIIIA T

args:

{def func (*args, **kwargs): ... }

o var-keyword ({FZ8UEBSET ) FEAPTHHRHLE B BRI S |3 (FEO M HEZ
E’\JE@E@J%?%’I&Z%)O EHSUEERAE LS UATE T E N~ AEFRA, Filan b1
B kwargs.

S W DATE I 5 | USRI S T 1, LT DAL SRS 15 | P o TH AL

55 it 2 BT a5 e Wargument (5180 W H . % BB 5] 80 2 #2 M2 ([E), inspect.
Parameter class, function Z i, DA PEP 362,

path entry (J&£$3H )
TEimport path (5 ABEAR) H—MRIALE, 1Mipath based finder (FRBEARHIFAE) TS HEAE
HREFHRE import AL .

127


https://peps.python.org/pep-0362/

Python Tutorial, £(E] 3.13.0rc2

path entry finder (PE7%1EH =-55%%)
W sys.path_hooks H—fE A EIY (- (callable) (ZERI—1{Eparh entry hook ) 7 1M ¥y — 7k finder,
B RHLE AR PA— A path entry g (VA .

B A R A8 TE B A2 EAER method, 5 2(F) importlib.abe.PathEntryFinder,

path entry hook (p&f%1HHIE))
TE sys.path_hooks FI|FH1 1) —{f AT REIY H{F (callable), 58 HITE WM FE— (84 & Wpath entry H
FHRAAL, WG path entry finder (IS H AT ) o

path based finder (JEIRPEERITI MRS )
THRX Y 7URAAE 542 35 (meta path finder) 2 —, ‘B @& AF—{fimport path F1 18 4541

path-like object (JHPRIEH1E)
— R FRRAE R R BT P — R BRI str 8 bytes Y4, w2 —M
HAE os.PathLike B B4, HEIENY os. fspath () KR, — %38 os.PathLike &
F P T AEEIE] str 5k bytes IR AKBAS; 1l os. £sdecode () K os.fsencode () HI
SMETR AR str [ bytes [H&5H. H PEP 519 5] A,

PEP
Python Enhancement Proposal (Python 3¥4[E4222), PEP 2k sHEIR Scf4F, & REE] Python 1 #32
HEERR, U2 A Python 1 —05r B BEE 3% Th BE RO AR P A ER 1% . PEP JE 5% TP (L 12 0 3 R
PA S BB 22T RE A AR SR

PEP WA tE H I, 22 E AR PR PR 2 AL v B S A 1 R 1) 2 e, A KR I
Python /)i aHEIRAYFEE], 5 2e e 2. PEP /8 2 & it fea L [ e L sk I Re I i 3
.

#H2([F PEP 1,

portion (54))
75— H [E i i) — AR 52 (o n] BR A AE— I zip A ), 38 SR 2 e 38— MRl iy 44 25 B 00 (namespace
package) G T E(ER, 4N[A PEP 420 Wiy E .

positional argument ({37 ¥ 5| %})
s Flargument (3]381).

provisional API (%47 API)
WA APL 245, FEARE R =R Y [ AR AH 2SI (backwards compatibility) R, S #HERR T APL.
BESR LN, REe Mg B, M EER A ERWE T, A% E AR
EELE, Wrged BB mEAHANE T (LR OREBREAM) . &% EEA G mEmHhE L
—HA APT YA Z HI AR SR BL I e B B AN BRI e i i IRy, B ™A etk

ISR AT APL, T A 58 S8 Gl ) [ MR E) )y 52 ) — STl g B
ATB9R € 2 ] REH 1 — M 1) AT AR ARy 52

e IR A8 A (S A S o o X B B IR PN BT, T B SR AR B R 1 Ry ] 25 B A I REL Y et Bt
2L PEP 411 T #2414 .

provisional package (‘17£:1})
#52(Flprovisional API (84T API),

i

Python 3000
Python 3.x ZRFIMUANERE (RALARIAIRER, FREE 3 B2 fE I AR ) dnl A ES ()
[Py3k ],

Pythonic (Python &K #))
— AR R B, EMEM T Python 355 A W RS, A HALSE S % Royiid
AEAEREAAS . FI4n, Python i R —MEEE ML, 2 H M for FA, #—@nERY)
PR rE TR TR . 32 HAE S EEA SRS, I AR Python ) A5 I € fif
M8 S R s AR -

for i in range(len(food)):
print (food[i])

2T, DA IAERE . SHA7 Python Jalks :
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for piece in food:
print (piece)

qualified name (P} #475%)
—(H [T, B EURE— B A e ) A A e 361 class, BRI EL method 11
[EEA8], W0 PEP 3155 e a6, SR TEE R s =URI class M5, B 44 BB L) 1424 AR AR 1) -

>>> class C:
class D:
def meth (self):
pass

>>> C._ _qualname_

] C ]

>>> C.D.__gualname

'C.D'

>>> C.D.meth. qualname
'C.D.meth'

.

J

HHRG BN, 7 ATRE & & (fully qualified name) J2 7R s A1) 56 BE BE 73 IR B A, AUHEAT A
AL EM, FIil email .mime . text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

reference count (= Ri314L)
The number of references to an object. When the reference count of an object drops to zero, it is deallocated.
Some objects are immortal and have reference counts that are never modified, and therefore the objects are
never deallocated. Reference counting is generally not visible to Python code, but it is a key element of the

CPython implementation. Programmers can call the sys .getrefcount () function to return the reference
count for a particular object.

regular package (IF#1£1:)
— (RS package (B4F), FI—MEE _init_ .py EWHE.

At 2(Elnamespace package (4453 &) o
REPL
An acronym for the "read—eval-print loop”, another name for the interactive interpreter shell.

__slots__
e class [FIEG— (B4, EHEMBUCESEOBENZSHE, DLIERRE ) dictionary (L), 5K
Hi RO RS . MEARE R, (e A B DR RO, O B A0 IR A — 0 w0 8 It
(memory-critical) 1) i F R =X A e SR B 1 2 A ).

sequence (J3:41)
—{Riterable (WEIRP1F), BiEM __getitem__ () special method (FF5kJr5E), (R #H RS
RETEHCRNICEFI, EE#R T M __len_ () method K[ E 3% FH AR . —Ez
A BIEMEFE 1ist, str. tuple fll bytes, 3R, MRk dict %38 getitem () Fl
_len_ (), {AEHHEIE M (mapping) i A& /F4, HEHA K 22 6 AL Whashable §
A2 HE
% £ HE(E] (abstract base class) collections.abce. Sequence E 38 T —# B 1 L & 1/,
AMER _ getitem_ () Ml __len_ (), BEHI T count (). index (). _ contains__ ()
Ml __reversed_ (). EEMMEFTNMAEE, WA register () #iMHmEHIEIE., 2 H®
FEN AR SO, w5 R P AR

set comprehension (#4454 )
— PR B TR, A B T A i A G A e 2, (K R P A R DA R set

[, results = {c for c in 'abracadabra' if c not in 'abc'} €[F4—{HF
set: {'r', 'd'}. #52I[E comprehensions.
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single dispatch ( ¥.—JHp¥)
generic function (ZRMR) FHEEM—FEE, FEt, EIER R EN 5 S BE.

slice (Y] )i)
— M\, CEE S —Bsequence (JFF) BIH—FR5 . B —BYI R B9 2 T EAFSE (sub-
script notation) [ ], FEL&H ZHET, AIEETZ BT E Y, Hilil variable_name[1:3:5],
TEFESE (FE) £R9EmyERs, & slice Y.

soft deprecated
A soft deprecation can be used when using an API which should no longer be used to write new code, but it
remains safe to continue using it in existing code. The API remains documented and tested, but will not be
developed further (no enhancement).

The main difference between a “soft” and a (regular) "hard” deprecation is that the soft deprecation does not
imply scheduling the removal of the deprecated API.

Another difference is that a soft deprecation does not issue a warning.
See PEP 387: Soft Deprecation.

special method (%5 J5 ;)
—7TE G Python [ BJIFNY ) method, FI/A ¥ ILAEAFIHLF T HARESE, GIANy:. 578 method )44
Tl & {E BUE A 45 A WE FJEE]. Special method fE specialnames H1 7 SE4HEIRA

statement ([iiA=\)
PR —HEMH (suite, —AREHS W) P—EBo. BRI LR —Mexpression (I
), ESHBMETE (Hlif. while 5f for) WMEZHEHHEZ —.

static type checker ([EJRERI[EIREA2Y)
(R Python ALK REEAHFAGAN T A, AEEHR B, 2R TR EREMME., k2B
[E32 = (type hints) DA I typing 4.

strong reference ([F1Z1K)
1E Python [f) C APL W1, [E12 B2 E IS IR, W HERA %2 MR s . @ s M
K i%5@ IR Py_INCREF () AESE2 . [E%2 HE:%# Py_DECREF () BELH.

Py_NewRef () pRzCA] A ES, BB 2 IR, K, 76E B E2 BAE RS b, WETE
#ZE2 M Fpn] py DECREF () B, DAREGENR—MH2 M.

Atz Eborrowed reference (&2 M) .

text encoding (3L 4i%)
Python H #5755 /2 —1f Unicode % (code point) /7% (#iEFE U+0000 -- U+10FFFF Z ). #
SO R, B BT SR E A oA A

ﬂ%#@?jﬁf?ﬁﬂﬂﬁ&ﬁ%ﬂf?ﬁm TRE) T4t , AN TCA 7 o B s it R AR E) T RS
(decoding) |,

A Z AR ST LSRG (codecs), EMBEAIREE [ 3745 1.

text file (SCFREZR)
— (A REEE AT A str YRRl file object (FEEYI1F) . WH, CFHEREE LA T
W] & B (byte-oriented datastream) (€ [ 8 i Hlrext encoding (SCFEME) . SCFEAHRIGI T4
PASCEREE (e 8 'w') BHEARZE. sys.stdin, sys.stdout DA io.StringIo IEH.

w2 Elbinary file (“IEAAESR), B REERIAIE A8 124 $ 4 1+ (bytes-like object) BT
ES YIS
S

triple-quoted string (= 5| 3EEIFH)
H = E 5155 () S5 58 O MEELRS R —@E 5 . 8RS MEEA B ALE R B 5] 587 8 i A
FONIRE, HERFZER, MR EA . TR DAFE T 5 A BEE] (unescaped)
(LG SRS 5%, T E e MR TR fH1E# 45JT (continuation character) B 7] ARSI AT, &[5 E
192 4 55 (EJHA 7 5 e (A 1

type (%I[F])
—{il Python ¥y Z(EIE 2 T & 2 HESER MY F; SR IEEAE —EBE. — @940 ZE wT
PAHER __class__ BPEAAFE, (VA type (obj) HAHEK.
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type alias (H[EIE4)
—(EALENY R FEa , B LENR 46— ERERF (identifier) N

HEFE% #R 2 [ElR = (rype hine) A . G40

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

AIARS BGOERE, SR AT

Color = tuple[int, int, int]
def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

#2[E typing fil PEP 484, 45 ILThREMAIHEIA

type hint (FI[EJHEA3)
—Fannotation ([EE), EI8E— M523, —1H class 8 1ol — 11 o8 =X 11 2 Sk a0 ) TE 9 24D
RIEME RS MY, A2 Python [EHIfY, HEMBEIE A [ & % (static type checkers) R
A, [Efgt B IDE 5¢ siRE A5 3 42 (completion) FIE A (refactoring).
S s B class B MEM R A OR & W8 MABE R, A LA typing.
get_type_hints () RTEHL.
2 typing Al PEP 484, 4 ILIHREAIHEIA

universal newlines (i JHE475270)
— MR AR SCF L (text stream) B3, & AR FTA B9 EREE)—47 09 45 3 Unix £7 1B
'\n'. Windows ] '\r\n" FI#/) Macintosh 1] ' \r'. 355 [F PEP 278 #l PEP 3116, D% i
X bytes.splitlines () HIFIIA®E.

variable annotation (%ZJ([EF%)
— W 5B class B annotation ([E)f) .

(IR S MK class Ja vy, FR{E /2S8R -

class C:
field: 'annotation'

SERERRE B R 2 EUR T (ype hint): BIAN, EMEBEN GRAG int (CBE) H:

[count: int = 0

S ERR A 1 annassign %7 FEATOIRAE.

#52[Elfunction annotation (FRRERE). PEP 484 Fl PEP 526, %H WIhiefdiik. BRERNHEE:
B, 5i52(E annotations-howto.

virtual environment ([FI3EFES)
— i 13 VI B (cooperatively isolated) FJ¥{ATHAE , AEE Python [ Fi 2 1M F AR 2015 A2 SR THAK
Python #$[E1E(F:, TMiAS G 3 [m]— 1 R %0 _L#EATHY HoAh Python JfE I FE A7 EEVE T8 .

Wiz venv,
virtual machine ([E5ERERS)

— R 5E 4 ERBL AT E 2% (computer)., Python [ [FEEes €Tl AT H byrecode (PioCA1AE) Giiias
s th AL oA

Zen of Python (Python 2 [F])
Python 51 HI| BT B 51 %, HLFIZAG BY A PRARA G ULRE = o BLs) R mT DA e 1 B 04
JLREA [import this| HHRFIE.
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APPENDIX B

BARELEFIRA S 14

i SEEI] SO 7 Sphinx  (—fE (E) Python [EIW SCIFFTERES O SCIFEERS ) 6T reStructured Text 45
TR R AR R i

Uil Python B 5, i B 1155 1 T EIH SCAFBLE AR BB BT TR, AR ERIHR R, 7 57
reporting-bugs F{IfT, [EVEAH B, FAM A BGaHi B EE A

ECIE
« 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 2 NF#R G [E] Python i3 M3E T . Python 422 p% 2 )5 Al Python [FIR S E ki . Python B S (EIR R 4G
TAT M ERE R, # 7 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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appeENDIX G

i E IR

C.1 &icio

Python 2 1 7 B S22 A0 51 AR RL 2T 9T By (CWI, R, https://www.cwinl/) [ Guido van Rossum Jji# 1990
EREBFEALE, i fEE—FRE ABC 3% 4% . (D Python (0 TR ACH HiAb M ETRL,
Guido /52 HFZMEH .

1995 4E, Guido {54 JE 5i N 55 i i B F A9 A 5] (CNRI, 5, https://www.cnri.reston.va.us/) #4548
e Python [ TAE, [EEARETEEE] T340l i 22l AR 4% o

2000 4£ . H , Guido Al Python A%.0» B % H B i 51| BeOpen.com [EJj{57. T BeOpen PythonLabs . [f]
4+ H , PythonLabs [# X% % Digital Creations (FBi[E] Zope Corporation; 5, https://www.zope.org/), 2001
4E, Python BBl 4 6r (PSF, H https://www.python.org/psf/) 37, g —{HEEHEA Python FH 2
EEIRE A7 69 A48 R AL4% . Zope Corporation J2& PSF iy—1fi & B & & .

Jir A7 1 Python AR ZBHIRAY (A BHIBRURAIEFE, (0 hups//opensource.org/) . FEM b, KEH{HAE4
By Python JiAS, o2 GPLAHZHY; DATR A4 G 25 M A 1 22 [E.

BREA  FEB i waE GPL 8% 7

09.0%F 12 A/l 1991-1995 CWI B2
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF y=s
2.1.2 2.1.1 2002 PSF ys
2.1.3 2.1.2 2002 PSF =
22 DAL 2.1.1 2001 £4- PSF 2

fi(E]

GPL 2 EIR /R FA" @1 GPL T #(E] Python. A8 GPL, Jir 1) Python FZHEAS T ATE/REE[EE i
BIRUAS, AR —E BRI 52 5 AEIBH IR . GPL AHZR W #2HE(E5 Python 7] DA% & HAl#E GPL 4%
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IR (I AT )

IR Z I AMRE T, A Guido F8E NIUAT, ifHE Le A iy B [ERE T fig.

C.2 FRFRHLHMFGXER Python BIEHIER

Python S FIEII SCF IR LR PSF 424 649

% Python 3.8.6 B4R, [EIMASCH:rpg&ifl, R BAIHADRE A, 298 FHIZHE (dual licensed) 7 PSF #%
KEA #1PA N Zero-Clause BSD 3% 42 ,

AN Python R BEFOR RO BE . TS RS LA RE 2 R — B . BRE L
FHER RSS2 EHO EI 9 0y 348 S 200

C.2.1 ¥ PYTHON 3.13.0rc2 i PSF 1% &1

1. This LICENSE AGREEMENT is between the Python Software Foundation.
— ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.13.0rc2 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF._
—~hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.13.0rc2 alone or in any.
—derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2024 Python Software Foundation; All.
—Rights

Reserved" are retained in Python 3.13.0rc2 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.13.0rc2 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made.

—~to Python
3.13.0rc2.

4. PSF is making Python 3.13.0rc2 available to Licensee on an "AS IS"._
—basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY..
—OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY..
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE
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USE OF PYTHON 3.13.0rc2 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.13.
—~0rc2

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A_
—RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.13.0rc2, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material.
—breach of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. .
—This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee,.
—Or any

third party.

8. By copying, installing or otherwise using Python 3.13.0rc2, Licensee.

—agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 Fj¥ PYTHON 2.0 Y BEOPEN.COM #Z## &%)

BEOPEN PYTHON B #ZHEA 455 1 i

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOEF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects

€ & A}
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(B —1)
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 Hj? PYTHON 1.6.1 B4 CNRI 1R &

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
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

EET—3
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(B E—H)
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 iR#EE#

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 F}* PYTHON 3.13.0rc2 [FEA #4FI#2X 5 /) ZERO-CLAUSE BSD 1%

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 BLAHIE T _random C #% £ #2402 7 DA http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/
MT2002/emt19937ar.html {1 F#KEIAR RS, AR 2GR IG5 5L -

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 BAH /T getaddrinfo () il getnameinfo () K=, B¥E WIDE BZ (https:/www.wide.
ad.jp/) [E), FARTE] B JE A 2 vh bl 4 il -

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 FERF#¥ socket fRFE

test.support.asynchat fl test.support.asyncore FAA ST :

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=,

The uu codec contains the following notice:

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 FEiRF2FFreny

xmlrpc.client M-S 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. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test.test_epoll BigHI & DA

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 B kqueue il & LA HEHH -

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

Python/pyhash. c f§Z 6% Marek Majkowski’ %5 j* Dan Bernstein ] SipHash24 B VERIEE. B0
PATR R :
<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>
Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:
The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>
Original location:

https://github.com/majek/csiphash/
Solution inspired by code from:

Samuel Neves (supercop/crypto_auth/siphash24/1little)

djb (supercop/crypto_auth/siphash24/1ittle2)

Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)
C.3.11 strtod Ed dtoa
Python/dtoa . c MMM T C 1) dioa il sutod B, FII C 1 R HEVE BOR 57t T MWD, AR

F2fiTA4: H David M. Gay B7 i[RI A5, 1235 BIAE W] DAJE https://web.archive.org/web/20220517033456/http:

/Iwww.netlib.org/fp/dtoa.c N, #2009 4E 3 H 16 H kR 1R G648 2005 DA IR RE B 2 REAZE Y -

/****************************************************************

The author of this software is David M. Gay.

E

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

E 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.

WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

*
*
*
*
*
* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
*
*
* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

*

**************************************************************/
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C.3.12 OpenSSL

The modules hashlib, posix and ss1 use the OpenSSL library for added performance if made available by the
operating system. Additionally, the Windows and macOS installers for Python may include a copy of the OpenSSL
libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0 release, and later releases derived
from that, the Apache License v2 applies:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to

(HEBT—TD
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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
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

(BT —H)
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do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS
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C.3.13 expat

AR B pyexpat T EE] ——with-system-expat, & HIZMHETEEH—MES expat JFHAT
B B AR AR

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

BRAEFERIE _ctypes BALUK T _ctypes Mkt € —-with-system-1ibffi, FHHIRZIHKSE
- MEETE Tibffi 5 4R A5 1 Rl A 2

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘*Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

URAE R S BARBIY 2lib A KA ABOR vk R 2110 JE5E, Rz se g M —MEE 2ib [5G
AR R A 2

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

C.3.16 cfuhash

tracemalloc {Ji ¥ 3EEIZE (hash table) E4/E, DA cfuhash BZE([FIRLAE:

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

(HEBT—TD
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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

MAEfE S decimal BLAHIECTF _decimal C 7 fE X Bt () ——with-system-libmpdec, &A%
B F—H(E) 5 libmpdec o X JFH ) il A A 2 -

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N B EH

test AP CI4N 2.0 HIFLEM (Lib/test/xmltestdata/cl14n-20/) 24 W3C #Hu} https:
/Iwww.w3.0org/TR/xml-c14n2-testcases/ #A52%, H2HR 3-clause BSD #7HEw: %5 (F):

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.

(BT —H)
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THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 mimalloc

MIT License:

Copyright (c) 2018-2021 Microsoft Corporation, Daan Leijen

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.

C.3.20 asyncio

asyncio BALMHMEIA 2 AE uvloop 0.16 FHEE2R, FA MIT $ZHE2CEE(E:

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
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LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.21 Global Unbounded Sequences (GUS)

The file Python/gsbr. c is adapted from FreeBSD’s ”"Global Unbounded Sequences” safe memory reclamation
scheme in subr_smr.c. The file is distributed under the 2-Clause BSD License:

Copyright (c) 2019,2020 Jeffrey Roberson <jeff@FreeBSD.org>

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice unmodified, this list of conditions, and the following
disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR ""AS IS'' AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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