Python Tutorial
%[ 3.9.3

Guido van Rossum
and the Python development team

4 A 04, 2021

Python Software Foundation
Email: docs@python.org






Contents

K 3
fdi Ji] Python B 5
20 [EEIEZEIL . s 5
201 ERIETIE . .. e 6
212 HEIEEN . 6
22 HBESREERUEEEE . e 6
221  JFATEIIFTCHME (encoding) « . . . . L 6
—{EEIE X1 Python fifj 4 9
3.1 {8 Python FAERIAEAEAE T . . . . . o 9
311 #EF (Number) ... .o 9
312 FFER(SIING) . o e e e 11
303 List (BN o oo e 14
3.2 WIEHREEEHIIRIR A . 16
WA T iRl 19
41 AEIEA] e 19
42 For 1B . . e 20
43 range () FRIN .. 20
4.4  JEFH break. continue iIBAJ [ else TA) .« o v v v i i 21
45 Pass Bl .« o e 22
4.6 EFREKIL (Function) . . ... 23
47  HREGENTEMR . . e 24
471 BREMESEL . . . e 24
472  REEFEBE . .. e 25
473 ERIRSEL . . e 27
474 EBESEBINFR 29
475  RESESHIEE . e 30
47.6 Lambda FiE30 . o 30
477 [EHSCHEEFE o o 31
478  BREIERR . . . e 31
4.8  JNEH GRREIREE L 32
BORHEE R 33
51 HE—ETELst (HB]) . . e 33
5.01.1 % List fE[F) Stack (HEE) i . . . . . . o 34




5.1.2 % List /E[E] Queue ([E)31) Tﬁﬂ% ...............................
5.1.3  List Comprehensions (HRFIEEAEE) . . . . . . e
5.1.4  HRAY List Comprehensions . . . . . . . . . ...
52 del iBA] . . o
5.3  Tuples FIFF (SEQUENCES) . . . v o v v e e e e e e e
54 FEA(SES) . . i
55  FHL (DIctonary) . .. .o
56 [EBIEET . o
57 WERMGEECTERE L e
58  JFHIRHABERIGEREZ LI . . .
Bl
6.1  BEHTEME . . e
6.1.1  PAIAFSPATRIEL . .
6.1.2  MIHRIBRIRES . e
6.13  “EUHERYY Python SCHE . . o o o
6.2 FRUERLHR . .
6.3 dir () BREL . . o e
6.4 A
6.4.1  MALHGA * .
6.42  THIBE . e
6.43  ZHFEPIIL . o e
ﬁr‘)\ﬂﬂf‘tﬂ
IR ES e
7.1.1  KEARRYSEER SCAS (Formatted String Literals) . . . . . . . . o Lo
7.1.2  FAFER format() TYE . L L e
713 FEERALTERE . e
714 HENFEEAESAE T e
T2 BEETE . ee
7201 SCEERPRIITYE e
722  fHH gson SRR ...
R B
8.1 nu{i‘iiﬁ .................................................
8.2  PUAN o e
83  JEIHGIAN . . .
8.4 M HE . e
8.5 A . . e
8.6 I HE N RE e e
8.7 EMGEHEEME . .o
8.8  TEMIITEHIEEME . . o
3
0.1 AFRFIFG o o o o
9.2 Python fEFIAIAN A ZSIA] . . o o o e
9.2.1  {EMI a4 = IIﬂ/J\TZj ....................................
903  WIRZE .
93.1  FEXIETE « e
932 BRI
9033  SEfINTER .. e
934 FFVERTZ o o
93.5  BHISLBIAEE . . .
9.4  APFEBEH . . o
0.5  ZEIK . .




10

11

12

13

14

15

16

9.6
9.7
9.8
9.9
9.10

0.5.1  ZEELKIK . . e
I = T == o
ZRIUEER . e
T o o
B RS o o o
S ZEIRT

Python £ by 2 A g BE

10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8
10.9

VEEZRBNT « - o o o o e e
BERZEETC « o o e
AT e
SlEERE BT BAE A IE L L
FHEEELE
BREEAHIE . . .
BRI . o
HIPELEEE] . . o e
EORMBRAE . . .

1010 ZEEERT . . . o o
1011 FVRIEERT © o
1002 FEMERLARIEE . . . . e

bRl A

11.1
11.2
11.3
11.4
11.5
11.6
11.7
11.8

S5 iy

AR
B .
G RIEORITSRAEI
ZARRE

FIEUH o o e e e e
FTFEAEFIRITE
FHERTERIEE o

[Elfhe s B s g1k

12.1
12.2
12.3

172
BALIEBEERES . . . o

Jpip BHIEM: . . e

BUERT LSR5 H s fHE] 7
28 1 X G R Zh g D S

14.1
14.2

Tab ¥VEFIHEETTH . . oo
B R ERMAOEAD . .

PR [ R B P

15.1

K
16.1

FTORMEERIR o o

HEIRITS .
16.1.1  BRRANTE .
16.1.2  AHATFHI Python JIZS .« « . o o o e e
1613 ZHIRJEH M . o o o
16.1.4  SEHRIREHE o e

AR o} e e
B 1 e [EW] Sk

101

103
103
103

105
108

111
111
111
111
112
112

113

125




B.1  Python SCFIERRET . . o o o o e 125

C R BLEZHE 127
C.l  ZEEHI T 127
C2  FHEAFHA T Python BUSERAISAE . o o o 128
C2.1 T PYTHON3.93 f PSEVFRITIMNYL . . o o o o o e 128

C22 T PYTHON 2.0 ) BEOPEN.COM #FH[ ¥ . . . . . o o e oo 129

C23 T PYTHON 1.6.1 f CNRIFRI MY . . . o oo e 130

C24 MTPYTHONO09.0 & 12y CWIVFRIHML . . o oo oo 131

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.3 DOCUMENTATION 131

C3  BRCEEIFETE SIS . . . 132
C.3.1  Mersenne TWIStET . . . . . . . v i v i e e e e e e e e e e e e e e e e e e e e e e 132

C3.2  BIET L e 133

C33 SBHEEREFMRE . . . e 133

C3.4 Cookie B . . . . 134

C3.5  PUTIBEE . o 134

C.3.6 UUencode 5 UUdecode FREL . . . . . . o o o i i e e 135

C3.7 XML EREFERET . . . o e 135

C.3.8  test_epoll . . . . .. e e e e e e 136

C39 Selectkqueue . . . . . . . . . e e 136

C.3.10 SipHash24 . . . . . . . 137

C3.11 strtod FI Atoa . . . . . o o e e 137

C3.12 OpenSSL . . . . . . e e e 138

C3I3 exXpat. . . . . . o it e e 140

C3.14 Libfhi . . . e e 141

C3.15 zlib . . . e e 141

C.3.16 cfuhash . . . . . . . . e e e 142

C3.017 Hbmpdec . . . . . . e e e e e e e 142

C.3.18 W3CCUANMHREM: .« . o e 143

D b 145
#ul 147




Python Tutorial, £[F) 3.9.3

Python @ —ffi 7y 5. DREEIRIARRARE S . EA WG m iR G, B M B U Ik R E B
. Python EUHERYRIAMIE R AUE), SO H AR, e RDE2EuM AL Hr2E -, $#s
(ETAFi1-bResst e o e P R X AR 5

B AT PAE i HAp 2 fE Python F4H L (https:/www.python.org/) JUig 45 K- _EJIT Y Python H s IR
HERRZURE, NRCHIRES S O TE, FRE, WATDURI H biEl. 5341, Python BABHIARAL THF
% B i HA B W5 =5 Python #5141 . R TR, DAKEESNEISCHE, A BB, "HE s Lk EHH
BRI B8 A T A BELSEE A5 4

A C 5l C+ (AR B CRFIYRREE S ), W LAMRZE S (e Python B 325 [EHT 92 ik b =X S R AL (ED,
[lRg, ST o B [ Rg i i AR =CRE], Python i A /R4 76 S RE & (extension language) o

B Y BRI A Python 35 5 B R G R AN S K IhRE. B TEEZ Ab. BB Python B{s#a% s f =X Hu sl
A B ERE . EARE R, W AT ERE Dy, WIEE S EA B S Hog ik .

FAE T fi# Python AZUHEY) (- FLAH A&, 552 ([ library-index., 7 reference-index H, #3A] PAZZ%| Python 3E
FHEIEHMEFE. A C 8l C++ FIEMELT (extensions) (% , i E)# extending-index I c-api-index . I,
Ab, T EAREERE R A Python 253,

BEHHEY, RMAGNAHET—HIIEE, L2, BATENHTSE —MENEE. Bz, M EH
HAEA AR Python Hh i (HAS—HRAIRLETRE, E WA T % Python i &5 HY4Fr € BLURMS . BT B, BN A RE
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CHAPTER 1

% B Rk

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

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

1E_ R BIFH, Python IFE 2R ABMIFES

WFFYR AT DAE) T H 264 %5 117 25 1 Unix shell [F14< 55 Windows HERAE AR, {H shell [EIA i A i B 2
ol B SO, AN T E A R e EE . AR DAEIIE S C/C++/0ava R, (HAFAH R 5 AU SRR B
FEARRA IR . FHER S, Python B E A, [EJfEYE Windows, Mac OSX. Unix fEZ R4 F#AT,
L e B B AR SE I TAE

Python R 5 F 2 (£ BUE B AR URE 5 . BARMLLL shell B4R, HEVORSE 2 ARG R QA BT 2 1) 3047 .
53751, Python $2{ItIL C MR EEFHARA . AHECR C , Python fEE—M [HEHmmfitii= ], EE
T B R st v g o S D (EE A6 Y BORHE), Python 8 HIAREILL Awk (22
Perl) REEPINEZME L. BATEFFZ S, 1 Python JE R ACHI LA, & 2 A1 .

Python AFFIRIEREUIFI T 2 B4 (module) [EVj{th ") o 78 5% ] 2 HAth Python #2{rr. Python % 1 —1{H
AR AT EERAL, TMREMERRE B — s T M E—BIia 257 Python B IMHEN. A LERiAH
FRMET IR S VO, RAMFNY . socket FYZhRE, 2T Tk S5 JE /1 TH )8 (GUI toolkit) F /T «

Python 2 Ha el &, RIEIATR 2 st ah , REEIRYE B BB AR A R DBl ] . B B g R B8
MO, TR G REAR 7 (B BR ARG S DR B L8 T e BN E AR 2. 0 ISl — S 4 0 740 B s B 5 11
Ko BRI R,

Python i#FE G ME) 73T M Python BAEMAEUREEAAGEILN C. C+. Java IR, BAHAT#
EIEESE

* Python /5P i) EORHMEIREYE— PR (statement) T SRR AR VA #AF
o BRI B AR HEE A 1 5 58 5
o ARG G




Python Tutorial, £(E] 3.9.3

Python & T 4% 744 WIRARE 5 C A2, MBEIE i) [V e >N AL 2 B e 2 IRA 1. Sk 2 )
T B PO AT SE A LU B A, Bl i Python i 5] — L DA 3 CIE K (binary form) FEH 1Y
Fesld (Bilanke e Ry R0 A8 AU ) . AR T 2@ bR AE &, /LTt m] DASE Python B i 45 3
N C e MR, EE MR h ] Python 5y i FE sl (EE) R IR S HIREH

g —$, B EFE S 2 0A BBC K58 (Monty Python’s Flying Circus) fin4%, Hil€#dseaEAME. EEW]
SOOI MR B RN EEIR L, 55 52 0 v B!

URARBUE OSBRI AGE, , IR @ AR 1% Python S ANEN, Wi EREGE S W sUZ B E . HMAGE
THHERAE R, —BER, —B KT ELNAE Python H g B

TE T EFEE e e E Ay e B g . B IR M E A A, (EARA R B TR B
Bl

B R KA HEEE), % 6rif il i 2 #6147 Python RE B H R AW sE 24 (0., —BIMh 2B H £ R A
(expression), [ iR/ (statement) FTERIA(E] (data type); 1232 K= (function) BLAEA (module); fri% €rizi—
AP 3 B ) A5 AMIR(E] (exception) B4 F 2 H 52 S HHE] (class).

4 Chapter 1. #Ej#nk



CHAPTER 2

£ A Python HE#S

21 FBHE=EE

Python i RERs— AL /usr/local/bin/python3. 9 f{fEF; #f /usr/local/bin MIA Unix i)
BRIEERE, AT a2t USRS Python:

’ python3.9

EE)D) Python' . [RIE) AR Ay H E2 (5 56800, oy F ETUL AT ATAERY 5 3 kA ) Python 1
NEHAGEA. (HI0: /usr/local/python MM R 5B HBHE. )

Windows 22471, M Microsoft Store %% Python Jii, A PA# A python3.9 frd T . WIHRZE T py.exe |5
shes, WINTAEFH py i34 1207 setting-envvars, | i HAth 530 Python Y K.

1 L HRFF# A —1{# end-of-file ‘¥ JC (¥ Unix [[E] Control-D; ¥ Windows [[E] Control-z) € fif3H
R ERLA T HIR(ED (zero exit status) BEFE . WIS EARHIBOEEA R, WA DAMAES quit O MEFIELER.
A3 GNU Readline FEIIRSE T, WRERIO TN AL A3 TSN, Dbl FUIBHM 2%, RIS
AT o R R R S, FE IR IR Python HERFFHT, A Control-P. WrH| “mE” HURY, ¥
ISR TR IS PSR 0 2 X A0 do i 20 0 &, T IRIIRERE. QR RN, BT P, IBEIA
SCREATARE S L RE AR M BN R 2 B A TR AT

S AR A TR AC 2 Ui shell: AR I B 5ty 4558, & @ ) S T A 2
PRI I e 4 ()5 | i T sedin AR R(EE, & i (A R R DB AR

W R ([ python —¢ command [arg] ..., BEHITE command EIRTES (1), 17
(EVA] shell {6 —c 863 [6E) Python F45 4 61,472 115 shell J BT IC . 1032831 03 | ST command
IR,

A Python BLALfE F_EUNEAHE—HE 5 8. 54 python —-m module [arg] ... B DAEUAT module 5541
B JEAATS 5 ] 2 AT AASE AR ) e B B AR — B i A 7 (D

WERAT EEAERE, AR O A B EAR G SRR A BB . R R AT EIAR AR A -4
A $8 % 7T I 2 3 RERCAE using-on-general .
e Unix 1, Python 3.x ELARABURAHE A @0k py e hon (REVBLFHIAE, DLBESCSEBLATY Python 2.x BUFTHEA R,
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2.1.1 {HESI®

W H IR [EIAR Y 2 R A AN S [ 4%, A e EIE] by = 5 Br AL List (FR%1)) [EFEURAS sy s BLALI
argv ¥, RAPAMAT import sys BUSEMERS). SMBHHRE R PE—; wEABTMEA 4
SI8R;, sys.argv[0] E=FH, HEARZE '~ (F8EMERA) K, sys.argv[0] [F]'-'. HHH —c
command W, sys.argv[0] o', AR —mmodule W, sys.argv[0] [EZBAGETER EEEK, H
Ak —c command B —m module [)3E N G 4 Python BRI IE, T2 ETE sys.argv P 4HAE N
command 5§ module i FH .

21.2 RN

TEL (tty) MIATFINFTHEONT, RRERNTE % B4R, (interactive mode) WIET. {ERCFIBGUR, SE7R 2
WA, URBAT—&I5S, TIURBERIZ TS (5>>) %5 ARSI, 5 LRI,
BNZZA A (... SEARRRERT, PREURVGTRE . BARE. B, RIF AR

$ python3.9

Python 3.9 (default, June 4 2019, 09:25:04)

[GCC 4.8.2] on linux

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

EHZ TS E L BERE 2T R SR e e . BOIKRE), 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 EBRAME, R 29X,

2.2 HEREECHIEER

2.2.1 [RGB TIREE (encoding)

THi%k Python JSUR TR S 9“7 C A B 06 /1) UTF-8. FEiE (F A, {E 5 b 20 Bk = i 57 T DAIR] IR B0 I e
FHIEZ . EH (dentifier) K[EIE — BESKAEAEUE R >0 b T ASCIT e fEER(EI% , &t AT fi
portable FEUAFFERET MG WIREIEFEMBURITA o0, oM R AR = E UTF-S, [HH
i L REBURE R IrA 7 oim AL

R ECA G S, WSS s, SCPR 5 — 17205 ke . AiA T

’# —*— coding: encoding —*-— ‘

Jirh, encoding AT DAJE: Python SHFIATRE—Ff codecs.
Bedn, P Windows-1252 £, AL SCPFEEE K

’# —-*— coding: cpl252 —*- ‘

5 — AL AT—FOBISMIL , IS DAUNIX “Shebang” 17 FF3k o JLIY, SRSFEWIZE SHESCAFIOSE =47, B
i

6 Chapter 2. {EF Python HE2%
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#!/usr/bin/env python3
# —*- coding: cpl252 —*-

)

22. ERBNENRE 7
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CHAPTER 3

—{E3FIEZNRY Python &4

TE NG, S A A R ETE R A SR FE (prompt, »> Fil..): QIRSTEAMEHG], (REIESRA
HBLRREE, AT R I A A IR AT BRAR I SC747 2 BRI RO
A BT U WER TR, R BRI T W HAEZ A T3 4 A AR

FEAFEPRFFZ @O, BEMME LS XmA, 7R EEM. Python H1iY[Ef# (comments) [ hash
FIC # BRIG— HEIRZATAOR . B LAMERZATZ . A%, SRS BHLG, EAgHBET R .
hash 7 ICHE T Z HIRHIAR[E]— hash 0. FAEIE)E 2 AR ET AR RN @ Python R, 7EARE 41
R§ AN — T A o

— 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 i€ Python E{EftEEEHR
AT — L LAY Python 154 8 B (19— R >>> HBL. (BRRf%KA)

3.1.1 g5 (Number)

HAESIFE— G A F B R DA A 18 expression (GERE ), E& 5 H#%An{E. Expression {55
VARG ST+~ < A/ AT R R 2 B RS (0 Pascal 5 C); 555 () TRAMI RS
il :

>>> 2 + 2

4

>>> 50 - 5*6
20

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

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

B3 (/) K [ — 1 float. WISRZA floor division [T MBI AER (1K ERPTA/NEEERTRGY ), AR0T A
(R 7/ T FHERBOTAGEA

>>> 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 # result * divisor + remainder

17

7E Python ', FHEIEIK (powers) W AR FH ** AT

>>> 5 ** 2 # 5 squared

25

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

SERAFR (=) PTA A EV S O . IR e 2 1%, 76 TSR AF VR e SRR 4528 -

>>> width = 20

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

LS 7 (defined) | (EDASBURAEIRGD) , 35000 BV A B it

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

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

R ISE ST A e S R, JEFE T (operator) 3 FIR AT IT (operand) IR LR S S o K I E) 72 26
L8

>>> 4 * 3,75 - 1
14.0

FEH B AR, B fg— 0 B SR A SR PR IR 2 8 _ . SEFRRERAE Python FfF s ERPH
W, TR RS L

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

(Fgksh)

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

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

S (S Ml P D LRI R M E) 2 U AEL - 44T A 0 570045 A I A s
S T A ORI 4 AT D

%7 int il float, Python g X418 T HALMEFHAE, 07 Decimal fil Fraction. Python ZR[EIZ: 7 IE(F
# (complex numbers), [EVf#H § fil T &85 E#pFBe (BF 3+579).

3.1.2 =28 (String)

T2 4, Python ] DA H I A A B . M A ESAEREI9E (.. L) S5
SRz, W SRR RA R SO\ BRETE B 5 %

>>> 'spam eggs' # single quotes

'spam eggs'

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

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

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

'"Yes," they said.'

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

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

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

>>> '""Isn\'t," they said.’

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

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

"Isn't," they said.

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

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

Second line.

WERARAA R IuHT B\ s iRk T oCkE, ATDAMCRE I raw string, AE25— RIS [ BERTIN 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

P RGIARET , RSB \n ZERL (L) R (L) SRS AR AR . IR S22, e R RS, R
ZBK(E (escape) " (HFZBE\ '), SLZIRIH.

3.1. {E Python E{EFtH#{ER 1
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FHER AT Ko — R M =M EE G 98 mrr. g R T e E B
ANFHES, (AR AZEESTRTIA \ ABUE S A E . 7ERA R B fE7H
print ("""\
Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

nn ll)

gEAEAT L GERSE—EEFEEE RSB ET):

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

FHA[ DA + 7 (concatenate), [FIF] * A FHAEIZ:

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

A VA _EARARE 7 ER (B (string literal, RIS 1SR ELEAYT-ER) @il F B He iR :

>>> 'Py' 'thon'
'Python'’

WARARE ) Be AR R TR IRy, WIAAR 5 (B B B R R A

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

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

(EIE R RS AR AR EG) 7 AR (LR, i A A A el e o

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

A

SyntaxError: invalid syntax

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

A

SyntaxError: invalid syntax

UnR B A (R A e, A+

>>> prefix + 'thon'
'Python'

FERT AR [R5 indexed ] (AR, Bl subscripted), #—{fFICmR5IEE 0. EHHRRFIOMAE; —
et — R /NE 1 e :

>>> word = 'Python'
>>> word([0] # character in position 0

Q%))

12 Chapter 3. —{HIJEIEX Y Python &4}y
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(R —H)

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

ROMET AR AR, BLRFSOSAE A B an R

>>> word[—1] # last character

lnl

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

>>> word[-6]

IPI

HERHIAEE -0 % FR 0, ARRTMEH -1 Bilf.
B TR, FERIRSR [U)h slicing . 25| IACE R BUBYFI0, M1 HI AT PARRAREE ] 1753 (substring):

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

HEIEMAGEWAE, MERACGENHEE S . EMRT s(:1] + s[i:] KEFR s

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

Yl 5] (slice indices) A R # H A TERAE, A WS IR RS MERFFEE] 0, 1744 M55 M 225 | (AR5 T s 1
L S 7E slice 1

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

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

lon'

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

i (EA 1 fif BL AT slice 2 ANATIEARERY . AR slice BYRGIEIRZE TICMZ M, Hh s — R Foom =8
B O FHE S n AR ICHY TR R — MR T CH A LB A RS ME n, Bl

fo—— b ——————————+
' P ly |l t |l h|oln|]|
e At S
0 1 2 3 4 5 6
-6 -5 -4 -3 -2 -1

FATHT A E T HRRTIMAR 0.6 MO 5 ATHIEUR TERTIMER M E. o1 i 2 j 1Y slice W& THUR i
1 Jj B W I 7 G

E B R T MEMT =, —{H slice IRBEFMITRE MEZ 22, WIREGHEFAETH B F L. fi, word [1:3]
WREER 2.

BBl — R KA 25 ME s R

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

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

RN, 7 SR P R 5 | {ELAE slice WA @l 2235 (0 g 2L -

>>> word[4:42]
lon'

>>> word[42:]
T

Python “FH MEVER U --- ‘A& immutable, R, Eil#ETH *%@%’%Hﬁﬁ,ﬁﬁﬁ@ﬁi%%%

>>> word[0] = 'J'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'str' object does not support item assignment
>>> word[2:] = 'py'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'str' object does not support item assignment

RS B A R T HR AR ZH RS — T Y -

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

>>> word[:2] + 'py'
'"Pypy’

[EVE R Len O [EE-— (PR :

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

hz%:

textseq St sequence BIEMTEOIZ —, [FI BN Bl

string-methods 5 114 & M AL A MR 6 7%

f-strings {05 FR A TR ES

formatstrings B iti%Eif str. format () FEAEL (string formatting) FJ&FH .

old-string-formatting 7t-7tR(E] & (ASEFICKE, MEEEE IR UL EAE, SEZ I EASEAS TR

3.1.3 List (&%)

Python Hi R MBI 4 40 EORHE), JHARALA A R ME. 5 i BB AL B disr, T AKS l— 51 A
RS (2 otR, Witem), ME7ErfEK2 . List VA AAFRZER TR, HEHFELE TR
A1 Y 24 (E)

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

14 Chapter 3. —{HIJEIEX Y Python &4}y
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FFArEs (B HAM N Esequence KAY) —HE, FIFRMIFFRTIFIY)

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

1

>>> squares|[—1]

25

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

Y1 BER B S i sRITRMHFR . DUR Y B E 2R 51 i s DL -

>>> squares]|:]
[1, 4, 9, 16, 25]

List 3} 3738 113245 (concatenation) Z5:#2/E

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

RIFRFER Rimmutable, list Zmutable TUF), Bt list (HE)12 2 7T Bem -

>>> 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]

PRULTTDAYE list (2 MABITER, EREH append () 7 & (method) (FAMFIE &F L HikmEN]) -

>>> 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]

WA A% slice B(E, 1= HERCE List (A, L& BIE2S 0 list:

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

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

>>> # replace some values

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

>>> letters

[ta', '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 list
>>> letters([:] = []

>>> letters

[]

[Elft ek Len () JRATRAME FIFE Tist

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

3.1. {E Python E{EFtH#{ER 15
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WA PARE LG list (7 list f0-47 Hofth list) , {540

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

>>> x = [a, n]

>>> x

[f'a', 'o', 'c'l, I[1, 2, 3]]
>>> x[0]

['a', 'b', 'c']

>>> x[0][1]

b

3.2 MREXRETHIR#E

WK, FATFTLAM Python ACGEILLL 2 i 2 EEE AR, BN, SR AR 2% [CH i i A IE 751 -

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

>>> while a < 10:

print (a)

a, b =Db, atb

QO Ul W NP PO e

BB TFIA T # 2R

o B ATHE T ZEME: Sl a B b WS THAE 0 B 1, TERAA AT RIBR R A T
W, TSR BLE R (expression) € e EI A (evaluate), BRAEFEAE. AEMERH ALK
R

» while [FJ R EEMGEEE (WLHEG: a < 10), MG HEHRIT. 1€ Python Hi[H CFEF, T
AR R AL (true); FEME (false). HPFATLARFH . list, HERTLAFIRE; =R
FERFAEIE, 25750 BREMR . AR (8 FH B4 A (21 108 i ey ble o AZZ0fE F) HL B 55F (comparison
operators) i {141 [A] C 555 —HRMAFSE: < (VNR). > (KR, == (551R). <= UNIRSER). >= (Kt
) PAR 1= (RN

o [EIRElY F- B8 @ 4 e - AiHEAE Python i ISR B — R BOA . TEHB)URR T, b /H7EEIRE E 45
—AT—BHIRSEA tab B0 (Hfi) ?Eﬂi?@%%ﬁﬂh FOH L, ARESETE SO A T A o LU
WA ZHERESEA A BAH IR, B EEEBIAX A E B A, LTSRN —
Frasfr A aRAi d (HER AT 25 A ) | s AV B BOR 1 etz —47) « EREAE— A HEB
(Vs X B AR — 2

* print O BREEEREEGIE (1) WE. SRERPSEHMERMES T EENER (R feniiy s
HE)), AT AR BRI S | . RO E A T A BN TR 98, [EEAR R H M e
A=A, Hn] AR E S A, i

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

16 Chapter 3. —{HIJEIEX Y Python &4}y
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75 | 94 end WT AR ARG G BRSO EATAF A B o, B3 AR TR 0 5 H 65 i 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,

3.2. MFEEARHARE

17
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cHAPTER 4

RNT fRR IR

T AN o

i

BT E—E 40 while 1547, Python i SCf HAMIE = s WL RAR S HITE ), b

41 if i&%)

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

if IEAEEBEANE LA elif 4], KA[HER else Th). KiEFelif @elseif M4HE, & ThtpilL
MgEit, PIDAFE 1€ ... elif ... elif ... FHNEERHAMIES B switch 8 case AR .

19
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4.2 for {EX)

Python ] for 1&M]5 C & Pascal FJ A . Python ] for iEAIANENEARMIEEE (40 Pascal), B4+
P SCERAB BRI MREE Sy (0 C), @ kRS RBFAFBRSHERTH, TTRERIF 5707
F e R B — 2. B

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

i P EG I RIS BUR G A A, IRERPURZIER . Sem B SR S A, Wik ik
il Rel e R IVE Se g

# 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 () HR

WERARTR ZEM - EF 5, fAEZ range () BRRER . B0 AR5 225080

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

S w N e O

i I A SRAE KGR AS € BUZE A U7 410 5 range (10) AERUAHY 10 RSLME, RIS MEAFIR— 8 R EEE] 10 1%
ﬁﬂ*fﬁlfn%?é@f%%lﬁo HUATDARE range (¢ AWMU RN B, s A EARARE (R2Ea; ArEs
Fistep):

range (5, 10)

range (-10, -100, -30)
-10, -40, -70

20 Chapter 4. AT RREIEH
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MER T I RT ME, R LASELM range O Ml len () AIF:

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

print (i, afli])

Mary

had

a

little
lamb

s w N e o e

SR, TEZBIELE, i enumerate () AMGHEE S, #EREIEET.
AR B B — 1 range HIj &t B AT R0 -

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

TERZWEET, th range O BIESYCERFTELNRE—@ Lst, HEEEEEERR. B AEREE
E R EAUTER, EAGHEIER ST lst, PARIE M,
XSGR Ry w] 3k O Siterable, R EEREFF G5 K W] 120 RAROESE, HEIFrf eR & is g .
for IFAIMUEXFEAAEH, sum () 22— FHER AR A A S e £

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

;iﬂ%%%i’iﬁlﬂ%ﬁﬁ 4, AR R ES RN R AL s, /M4 FPH range A2 S8 R TT

>>> list (range (4))
[Ol 1/ 2! 3]

list () BRI A A4,

4.4 {5IAPHE) break. continue EG N else F4)

break Biid, W CHEE, #KILE&HRER for 8 while [FIR.

TEIRMER] SCFF else T4); for JEEAH, IR G P RYICR EFBIGERSE RIS, B while JEERRAIF IR
i, PATIRTA); break IFMA LRI, APRITIR TR HE T X AR B EER R B

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

ifn % 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

g W N e

is a prime number

CFITgkED)

4.4. {EIAhH) break. continue EEG K else ¥4 21
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(R —H)

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

O 0 ~J o

(B, ERIEMMEE. AT else BRIFMIN for , [EHE 15 piid.)

5 if B, 1EER0 else FAIEM try EI’J else fH]: try EI’J else TRJIFEARML FHEIIT, THF
1 else FHINTERIZIT break BT, try BRI E 21595,

continue i, JRREN CHis, HAEEIE S ST N EER:

>>> 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 &)

pass POAANATLAEIVE. EMTERRA L 2 BOR EA T ZEA T AT B o Re . it :

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

e A S e — A e i L PO 2D -

>>> class MyEmptyClass:
pass

pass BT AR R BT TRIE S AAF, 1RTFRE RETMRIZR. U, R B2 pass:

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

22 Chapter 4. FANT BRI H
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4.6 FFEFHI (function)

FA T DA S ek A AR B ) BT E 5

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

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

BT def WA MM & . EZRMHMBEZ KM AN ERIEEZ h28. A1k, B
A AR B B % R 2

— 1 R A B PR W] DR 2 HR M SIS E) R = A (B (5% eR s I S e, B docstring. ([
Ji* docstring (AR w52 RIEA 5 & B . ) AT H ] DA docstring 2K A B [EIA: [F]_F sl ] 51 B SC4:,
s A B it B R A S e BV Sk . AR ARSI docstring S REEFIE B, MERZERE A EE .

PRECHE AT IR R R RS AT 528, T ek B R IR (E AR A R 5 5UNZERE, Bk, R
AT REARAR R, N5, RINEZRBEERMT SR, HeeRffrsR, REENEARMSER. Hik, ]
R PAG A RAE AN BRI AS R, (B A B E R BN ELERME (B2 gLlobal M) L4 R
H, B nonlocal ifH)E XHIMNZREUL ).

TEVA T BB A5 SE PR B4 (502) ISR A RER Aok I, SCS e M 4R M ok feid
(¥ CHA iy AR ZCR ISR FURMAZXREE) | 24— BRI 3 sh—A ek s, 2omi%ii Al —4
B A5

PR RO SCAE 24 AT 5 32 1 o K0 15 R B G R IRAE 2 AFRR U bR 0% 98 1) X G JHT P B R S
Bo IR LA oA AL B ) [] — D RO 2, T D% R AL

>>> fib

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

>>> £(100)

0112358 13 21 34 55 89

IR R HEREE =, AR REA A 1o 2K, M2 LT (procedure), [AEIEEIEA [ E(H.
B L, B e B — 0 return BUA, BN — M E K W EE. EMEEE None (B2 —MHE#AZ
). TE s BB None I, AW A GUHUR. IRATLAMEMN print () REFIE:

>>> fib (0)
>>> print (£ib(0))
None

S B — (0 ek 2 [ SR Y List AR B, BHREES:

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

a, b =20, 1
while a < n:

(Qi¥i#3)

Vg b, A R R VR AR R TS, B, LR AERT R A, T AR B O R T (FBASI RN TE) .

4.6. EEHR (function) 23
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(R —H)

result.append (a) # see below
a, b = b, atb
return result

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

& 5] F—Fn #2889 Python H¢: -
o return IFAREREIE. return BN FRIAXSENAT, RE None. PREIIATSE SRR H R ]

None,

* result.append (a) BRI T —{H list ¥4 result method (7 i%). method [F [t —fEp 1t
W, A HAIE oby.methodname, HA obj EIXRMYE: (FRATE—3KiEL), M methodname
[F% method F94 A, [ Ry IO 3% A EN F R 09 method. K [{7EAY method
T LABERT— HEIt) 2 BT 62 Python W (AT LG class 536 £ L0 PR EAN method, %)
18 [E] append () method & FE7E list {4 B MA— M F A TCEAERZ list FUA S o 33 M1 ) 155 /) 2
result = result + [a], [HEEHEK.

4.7 FREE SLIFRE
BRHE CHF TSR B0 5CHUB = AT DAL 2 B T

4.7.1 BLMESH
NS ERMERAERA AT VAR, w AR B SO D 28, Bilan:

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

if ok in ('y', 'ye', 'yes'):
return True

if ok in ('n', 'no', 'nop', 'nope'):
return False

retries = retries - 1

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

R A AT 5 XA -
o HAAH KIS ask_ok ('Do you really want to quit?')
o P —ANT[SEE: ask_ok ('OK to overwrite the file?', 2)

e 45 BT £ % ask_ok('OK to overwrite the file?', 2, 'Come on, only yes or
no!'")

ABEAFEH T RET in , AP T REEERAME.
BRIMEAE 2 SUAE A LY eR 80E SCPSRAAL, FTRA:

24 Chapter 4. RN EiRiziEH
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def f(arg=1i):
print (arg)

Bl i 5.

EREN ORI BOAMEDASIR . TSP AT R, 277 2 SIS [ i 424
B, R R e RBUSLEA I HE S S 4

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

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

AR

[11]
(1, 2]
1, 2, 31

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

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

4.7.2 XRBFEYW

kwarg=value B & 45 22 Wn] AT . s BIanT

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)
( R

print It's", state, "!M)

TR Z RS (voltage) MI=AT%ESEL (state, action fil type). ZEEERT H T H
VEDE

parrot (1000)

parrot (voltage=1000)

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

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

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

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

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

S oH H W W H
= W NN R R

PATT ] e 250 75 AR TR

4.7. BRBESLFERE 25
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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

HH W W H

unknown keyword argument

PRBCR I sy, AR E SR ERAE AL B S HUGH . A L3I S B S BRI A DT L — 1 BB 2 1 25K
(Ketm, actor NEZM% parrot E’Jﬁ)&%?ﬂl) KEEFSHNF HFAER, XWEFLES, (Hﬁﬁlﬁl,
parrot (voltage=1000) HAR). ANGEXFE—NSEEZRMRME, F 2 —A 5 B 6 i 2 0w 515

>>> 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 keyword argument 'a'

BN ES N **name BRI, Y AFH (P typesmapping) , 1% F AL S5 s E0H E 2 LES X
N2 AN T RTS8 **name S TU\'ﬁ *name &% (Tﬂ/JW?/T?’J) HEMA (*name WIRTE
**name HI), *name S —A 02, ZICHOSTESHNEZ I ESE BN, TPAE R
FERPREL:

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

2 eRRCRT DA AR 5 G -

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

AR

-— Do you have any Limburger ?

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

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

client : John Cleese

sketch : Cheese Shop Sketch

R, KBTS EAE W AR A58 ] e RO i e — 2
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4.7.3 BHEH

BOATEOLT , S8 AT A7 B el e G 7 (%3845 Python % O TibMUIB 5 B2, ik, fRlr RS0 %
ﬁgﬁ,ﬁﬁ7ﬁE%E%§%@ﬁil,wﬂﬁﬁﬁﬁﬁ%ﬁﬁﬁﬁ\%ﬁﬁﬁ%%?,E%Kﬁ%%?
fleids.

B SR -

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

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

/A SRR . KRS RIPESIMHESAEA B A R A (8, (ESCR T KT RETES
ka2 e S

BN XBFEN
PRAUE SCPARBE /A1~ I, SH0T DARR 7 B s B 7 L B 4 R K

IESH
BEALFA Y8, KRB TES A ABRIC N URIE E . R, ESWINPRESE, HXEESAEH

KT, WRMGETES VAR / (IERHL) #l. / T2 LB URAGEES SHEES. NRK
BOE SCHhEEh /, WFREA RGBS

/JEAIDAR 5 R R T il AR X T IES .
RBRREFSH

EIESIRCHN RRX T, BN HARETSEOR MG BRI S, MAESEI R P R T
SR *

ER #4151
A NI REBOE SORB, FER /7 F* pRid:

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

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

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

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

B REUE X standard_arg @i WAL, X7 X BAETRRE, AT AT (7 E ] DA K 7
(L2 &

4.7. BRBESLFERE 27
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>>> standard_arg(2)
2

>>> standard_arg (arg=2)
2

%R pos_only_arg [REE L HE /, (URERVERS:

>>> 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 an unexpected keyword argument 'arg'

HE=RE kwd_only_args WEREUE GE * FIUR BT SE0

>>> 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 AR EE R AN R BOE SO, T A = A -

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

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

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

>>> combined_example (pos_only=1, standard=2, kwd_only=3)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: combined_example () got an unexpected keyword argument 'pos_only'

T RECE L, kwds fE name MR, A, WEESAIESEL name PAEBAEMSE:

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

PR T BEIR 0] True, PUNKEET 'name' BSH—MESHE. Hi:

>>> foo(l, **{'name': 2})
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: foo() got multiple values for argument 'name'
>>>
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k7 (URAZEZE) J5, WATAT . Bbiy, BRECE XL name MEAIESHL, 'name' AT LAMEN K5
TSR

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

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

B, (URMCEFESMAFRATME **kwds T, WA EESC

INGE

AT 81 e s TR LA 2T A T R 00E

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

R

s HARMEIEZ, aIDAER P IEAEIES % . TBS 4 B0H LR SN, SRR s L2 iy
W, R B SR, XA AR

°§%§%ﬁi%a%,HEﬁZ%ﬂ%t@ﬁ%Xﬁ%ﬁ%ﬁ,mmﬁﬁmﬁ%ﬁié%ﬁﬁﬁ,ﬁ
PSS =28

o WFAPL, (EAURALEIZS:, ATVARS IEAR KRB BOE S 4 I B R PR APL A8
4.74 EEZSIR

P R AR, AR RO S S R R D IR . X eSS STE e (PRI Tuples Fo /5% (Sequences)
)o TERAARURI LS 20, TR A T EE S

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

variadic KB T RECBHRBTARRLS, WL, ENEFEELSIIROKE. *args EZ)EM
S H R MR RTS8, MARMIERETSH, A ES

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

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

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

'earth.mars.venus'
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4.7.5 RBESIIR

BRI T SR AL E S, (HSE SRS RBUTH B, SHATH R #EAE. B0, NER range () K
BRSO SEIY start Fl stop 22 WASX LSRN IEMALRY, WIEAETE R BOnE, 1~ BAEFHE S M1
BT R

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

[3, 4, 5]

>>> args = [3, 6]

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

[RIRE, FULIT DA ** SRR X b r SR

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

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

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

4.7.6 Lambda FKixX

lambda X7 HFAIE/NYHEZ KA. lambda a, b: a+b RECERFIFANSE . Lambda s
AR R R BT R Ty . FEiEvE L, EAREUARERAANEIAA, FEE L, B HEE MRS L
R, SiREREUE L, lambda pRECT AT LS AR A R AR

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

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

42

>>> f (1)

43

I lambda k3R MR %L 38 AT DATE & 44 BREOT VR ) S5 2 -

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

>>> pairs

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

PATR R SCRS AT A A RIS U 205

B AT R R R . DI PRFFRT , AN BB AR G4 s, Ry i Hoth oy 303K
Pux a5 B (BRARZAFRREY i fil ik BRI 1A ) o X — AT ARG FRITk, P4 .

SRR EATRE, AT N AT, O L S AR TE . R e TR,
ARG 205 . AR %

Python fiffr#i A MR Python 24T AF R FIIME R 4L, PIIL, SCRIARIE T H W AR BN I BR 40k . X1
BRAERLIRVA R 200E : SCRYFAFEREE — AT X B IS — DN IEZSATUUE TR SR P A A i i i (58 — 17 %
HPAFERILIG IS AR, Ha e P AF R I AR, L, ReEMSE—1roogit), NG, MERFArE
HETAATIFRAL St gat <0 B2 aRF . AREA Lt D RAT, (HACR I T 4B AT, R
BRI LEATI A I 25 FIAT . ARIRAT IS GRS 8 Aahs), A AT A0

MR Z AT IR AT A AT

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

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

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

No, really, it doesn't do anything.

4.7.8 HFERR

BRBTE 2 TR T P A SORECR B e e B 5 R (PRI PEP 3107 il PEP 484 ).

172 DAL IE AP AE B B0 __annotations__ J@PEH, H H A0 L AL . B SR
HERE SO RS2 MBS, Jaiii— kX, RFBNSPORENPRENE . R HERRER E
TR MG —>, JRHR— DB, BARENTESIIRNFR def IBMETRAE S 2. T
NP — A LI BEL, — A PTIE R S B 5 S A B 3R [ (A R I A 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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4.8 INGH: BBRE

PAEARRF SR, LAY Python fURS, JIMEIHE—T RARAE T REBIEFHRHE A [ B XS
55 (SCEMERHIDL, woitalie) s A2 AR SE R A AT . RELE A N A B SR AR5 U@ — A8
TR, ORI A g KUk XA AR CHR )

Python I H K Z#R84E PEP 8 B KASFE R EAEATHIA IS XS ) TR, FLONEH o Python JT % 5 45 WA ih
FIZEOHFEE; PATT R IZ4R SR A% D2

o gk, 4T, REHHIRA .
4RGN BE (IR E) R (BE5 L) Z R i %, MR T RIEAL, S5 .
o AT, —ATAHERE 79 AT
XFEATH /NG PR G ST, (R TR B Rt FIFHER 32 A0S S0
o JAZATr PR RECRIZE, ReRB R
o TR BT
o U SR TR
< BEAHE . 2 EERHE, AREEEAEESNMEH: a = £(1, 2) + g(3, 4).

o RFI R B iy 4 B — B B, v 4 KX UpperCamelCase, fir 44 MR35 ¥ H
lowercase_with_underscores. Wi HETE—NSEEA B self G HEEN7IEE),

o G5 T EERZIEARST AN, ANZ AR i8S . Python ERIARY UTF-8 mi4li ASCIT ] DAJEALAFf
L.

o[BS 2P eI RTRERE/DS, tAREAERRIRAT A1 4R ASCIL 74

I3
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CHAPTER D

RS

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

51 E—LTHE List (831)

List (H241)) sEffgpeiiing, RAE 8BNS FEss) 76 B list ik :
list.append (x)
AF— MR BT E N E] list i R, SFFR allen(a) ] = [x],

list.extend (iterable)

# iterable (WJHEEYI(H) $23 list BRI . Z[ER allen(a):] = iterable,
list.insert (i, x)

R E H A E list P SN E . 05 3 EE A RTCRN RS ME, Pl a.insert (0, x)
erifi A[E] list 7, 1 a.insert (len(a), x) HIMHHER a.append (x) .

list.remove (Xx)

MV R —AMEN x B0 . KRBT EICEI, ik valueError R,

list .pop([i])
TR list e LB EE , BRde. QUREGHREMAE, a.pop () MEHE list fipzngH H EH]
. (i HEpTERAREES RN, EAREIREZEZ TR A TR, RS
& Python pR 2 % H5 g h & LB 0R51%)

list.clear ()

[EIf List FATAIEH o B4R del al:] .

list.index (x[, start[, end] ] )
Il 2 List v 57— (A 454 x I H 2 R 5 MH (REBBRLRIR T ). £ list et I H , HIEH valueError
R o
5|8 start I end ) 5E FEIRAE slice FnyAHAfIA], 2008 ME0E MRS | BORETE list HAEE R 1751
FEEREA S, [IERERG ERME list () PIEEBIAE, AR starr BIGGE.
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list.count (x)

o] e S 7 Tist o T H B R B

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

i list FEYIHHE T . (A28 AR REST E EMLRHET , #5275 sorted () #AHIMHRE)

list.reverse ()

76 list G IE H AR MY S A

list.copy ()
] {8 EEE] (shallow copy) fr list « SF[AJA al:].

PATR S — R 6 2 7 2 list P17 ik i) 1

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

2

>>> fruits.count ('tangerine')

0

>>> fruits.index ('banana')

3

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

6

>>> fruits.reverse ()

>>> fruits

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

>>> fruits.append('grape')

>>> fruits

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

>>> fruits

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

'pear’

PRATRE G 5 —28 )5k, 182 insert | remove ¥ 2 sort , [ELRGEIHBIEME, FE L, M
HEE None' o @ 2—ff A Python Ayl 4 EORHAE HE (Y BERTE I .

A, AR AR AR S L. I8N, [None, 'hello', 101 giRWIHT, PAREECARESF
FFRERXTEE, T None ANRE HAWSRAUNT e . L2, A HPBUMRAHEA E T KA, BIA, 3+47 < 5477
AR R X HEAR A o

5.1.1 §% List {g[F) Stack (i#[F]) {EH

List R4 A5 5 3 (A5 A 1 BT AT RO stack (ME[E]) . Stack [Fl-— sy e AT R B Sl (1%
S, last-in, first-out”) LRI EORHEE. ARATDAMI 774 append O i — 8 5E H G HEER TEE . 10
M pop () HARKERTMAEZBUSHEER FmIEE . S0 -

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

[3, 4, 5, 6, 7]

>>> stack.pop()

5

>>> stack

(Fotgkss)

VAt = AT AE AT DA AT S B e # VA E L, BN d->insert ("a") ->remove ("b") ->sort () ; .
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(R —H)

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

>>> stack.pop ()

>>> stack

5.1.2 ¥ List {£[E] Queue ([F)31]) {#FH

AR AT DA list B AE queve ([E151) M, BlESEMATCRBSEHIE (SEisEt, first-in, first-out”) ¥
RHEEHE. ORI, list AR R Oy SRR E . ] append Hil pop AMMAFIHH R i) e, 1 i
J insert Ml pop AAHAFBL BRI TCRENG (HEHATCRAH LT —45) .

WEREFAE queve, 5 collections.deque , HEGH MUAE PRI Y € SR s I AFIHC o il

>>> from collections import deque

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

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

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

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

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

>>> queue # Remaining queue in order of arrival

deque ([ 'Michael', 'Terry', 'Graham'])

5.1.3 List Comprehensions (34 EE)

List Comprehension (5351 &5 71855 ) FAR AT A fTR A 5 A AR Listo 5 LAY I 1) /2 12— list B iterable
(RIS ) {1 T 3 A AT o SR A 5 SR e B R B (B Tist o st A 2 — A list 119 )47,
A —H 0 Bl — R 2 PR

RO, S M ald— M [FI5 listd:

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

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

HEGE A (WER) ety x HAeEIB &5 AR . TR T DA BRIEIA - BB 51 AN 1 B AT ]
side effects (EIVE ) :

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

i S AR SF A -

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

T B TR 5
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P FHMES TSN G AT NE: —RE, R for 74, K5, BEPHEA for B if
Al SEREERISIER, AR RIEFH R for Ml if TR NAFTSRIETT BT . 28080, PA
TONFEAES ARSI R A E R TR AL ARk

>>> [(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)]

BT A A -

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

VERE for A1 i £ 7E5E W BARA BN IE T 2 AH A Y .
2R expression s —1ii tuple (FIAN_ETEEITHEY (x, v) ), B L/NEIR:

>>> vec = [-4, -2, 0, 2, 4]
>>> # create a new list with the values doubled
>>> [x*2 for x in vec]
[-8, -4, 0, 4, 8]
>>> # filter the list to exclude negative numbers
>>> [x for x in vec if x >= 0]
[0, 2, 4]
>>> # apply a function to all the elements
>>> [abs(x) for x in vec]
(4, 2, 0, 2, 4]
>>> # call a method on each element
>>> freshfruit = [' Dbanana', ' loganberry ', 'passion fruit "]
>>> [weapon.strip() for weapon in freshfruit]
['"banana', 'loganberry', 'passion fruit']
>>> # create a list of 2-tuples like (number, square)
>>> [(x, x**2) for x in range (6)]
[0, 0), (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, in <module>

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

SyntaxError: invalid syntax
>>> # flatten a list using a listcomp with two 'for'
>>> vec = [[1,2,3], [4,5,61, [7,8,9]]
>>> [num for elem in vec for num in elem]
[1, 2, 3, 4, 5, 6, 7, 8, 9]

List comprehensions A DA% 7 [E)3 ) expression F14L 4K 7 sk = IEY -

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

I WIHCHE list comprehesion H11#) expression 7] PAZ (o[ JE[1) expression, £34f 55— list comprehension .,
FIEVAN Fon 3x4 FEMERHG], A list (277 3 (MR FEE] 4 ) list

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

PATF 1) list comprehesion 7 5 [ 147 B 471 L e -

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

TEFRAE BB R, R list comprehension [E]—1{[ list comprehension #£ for Z BijcytstE,
FFAE—1K list comprehension, FrPA, & RF1FHIFE AR :

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

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

P, ORI AR A -

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

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

TEEREE A b, F M ME A E) @ R = (built-in functions) T A2 [FV 3 R AR 2 R R = . ZE B HHF
i zip () R FIAEFARCR:

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

BB Z A, WBERax ok .
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5.2 del {Efq)

del IHAIFERG], MARMAMINIERFBERICR. SRIEER pop () AR, del AW PANSIFRHH
Bulh, SaFEBAIIR (2R RRES D). il

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

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

>>> a

[1, 66.25, 1234.5]

>>> del af:]

>>> a

L]

del tn] DA 2N 4 8

>>> del a

Elfp2z %, % a SRR (2075 —ME XWIRIREIE 2 0) « FAAE % 16 A 28 2 B
del fyHAth .

5.3 Tuples F1F3%I (Sequences)

FefFI A5 lists i strings 457 % JERAGHFYE, 12225 0 (indexing) DAY HAE (slicing) . 2 /51 ¥
B OIIO) T (2% typesseq ) . HIR Python RFFATS IR, AT AR G4 AL 75)
PORHBAIEIIA . BB B A T RN 7 51 RS 1 nuple .

— Il tuple Jz phy 7T IR (LR P 25 5% e BRa T AELISC, -

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

12345

>>> t

(12345, 54321, 'hello!")

>>> # Tuples may be nested:

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

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

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

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

mEFAMAERN, oL tple 02 DAFESRALEE, WHEUIRAY tuple 7 BEMR IEFERY L% (interpret); "R DA
& AR 98 A0 R 3E  r  ME A, BESRSR SRR O A 3 2 A iy (Bt tuple @ — IR
MIBGA ) —4) o« FEIRI VG4 tuple TPEEI TR ATTY, (02 R AFE tuple HOBCA S WIS G W1, B
40 list
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BfE9X tuple il list F R AARAELL, (ELZALMIE R FAEAR R EEAR H Y. tuple Zimmuiable (RTTEE])
WA AR PR, En M (unpacking) (#§2 B AHIfZE) #3575 (indexing) HAFI (HHTE
i} namedtuples KRG B (attribute) HAFHL) o list SEmutable (ATSER)), HITE M 2 [F B HAT
e 2 AR AR £ 21 2RA L

— AR EI R, B AN 5 0 fHe | EIEH Y wple: vk @B ar B L. 250 uple
FE i —EP R BEAANE S — (I H Y tuple K8 — (A fEDIN_E—(FLEZ BRI ORT 20 35 SR — i B —
M EAE) . W, (AR, pihn:

>>> empty = ()

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

0

>>> len(singleton)

1

>>> singleton

('"hello',)

Bodztt = 12345, 54321, 'hello!' wife—1{M mple packing {31 ¥+ 12345, 54321 fl 'hello!"' —
B tuple (F. Sz EHL AT DA :

>>> x, y, z =t

iE A IE S M T EF 51 97/ (sequence unpacking) , WIE ITEALATALAE S 9 BT 01 . SRR ER 9820
B R A B SE SE AR P S R TR R A ] . TR, ZEIRIREA /& wple packing FIFF SRR
RiAmE.

5.4 4 (Sets)

Python W40 7 — Ml FIAESE G (sets) ERIEGHE. — 1 set @414/ 7 HIE A EE cER . AR =E
TR E AR R, Set M RINAE, 4R, ZRMEFF MR,

RAFWE set () eRHEFT A AR set o JER: ZANHE AR set , FATUHEMA set () MARZ {1}
A R H=5 dictionary , —REFRAIFAE T — w14 2O G 1

i (E i — 1 i L) 3 -

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

>>> print (basket) # show that duplicates have been removed
{'orange', 'banana', 'pear',6 'apple'}

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

True

>>> 'crabgrass' in basket

False

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

>>>

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

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

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

(Rt
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(R —H)

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

Fllist comprehensions 28, W4 set comprehensions (&4 EGER):

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

5.5 =81 (Dictionary)

T —1{H# H 1) python (B2 & k45 #E(E dictionary (3527% typesmapping ). Dictionary 4 gk FEE]” B B ar fs

(associative memories) B [ 40 [ (associative arrays) . MG B —10 & BB S 5 /&5, dictionary

JEf key (8E) RERT], key Al DASBATAT A Al S AT RE s - HR A0 n] DA% 1 key . Tuple 407 DAES1E key

AR H S R BB tuple; A1 tuple B R ML S A R AT, ERURREEAE key o 3

}Eﬂ;&ﬁﬂﬂ list B key , PHI[E] list A RASE 1 2275 [ #4E . YI R 4RAER ) % /2 append () il extend () 2
P

8% dict St 5 RO EAR R — AL 3 (key: value palr) El’J%:u Hrp key 7E[R]—1{M dictionary (=~4iL)
(El0hZE 2 — M ). i A — SRS T A 25 iy 7 i o R S %40 PR A (R B E A R A
AR L . 3E R R AR T L ) R A A X

Diict =2 1 35 A E 385 ol 48 2A it A — (LB L P 88 phy e SHRU R B T DA e ) ZRIEIRRSE(E 2. R
YRR ARG, %S B O (E B B 2 O S A ) SR AU (o i PR %

EFUE 1ist () GFE—EETZTHIAE (key) 19 list, HASNEFPENR AR . (AAE2EHE
7, R sorted (d) UERIWT). ARAEHERE—MH#R G CAATER T b, WHMET in .

e {0 — 1~ L 14 ] B

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

>>> tel['guido'] = 4127

>>> tel

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

4098

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

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

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

>>> sorted(tel)

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

>>> 'guido' in tel

True

>>> 'jack' not in tel

False

PR dict () nf EAZIE A — P SR 3 F 51 AR A dict:

>>> dict ([ ('sape', 4139), ('guido', 4127), ('jack', 4098)1])
{'sape': 4139, 'guido': 4127, 'jack': 4098}
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IAh, dict comprehensions 8 ] DA it St EELAE fr B i =X 2RI dict

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

W O B TR R, B B BT | 3 (keyword arguments) A7 R @ e (Vi -

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

5.6 [F/E#I3

w3 dict (RN, A S EROE T ARE R G items () Dy VAR RFHUS -

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

gallahad the pure
robin the brave

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

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

0 tic

1 tac

2 toe

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

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

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

SR HIE R EIRE . e IR RS, B reversed () Kak:

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

= w o J w0 -

ZOAEIRE S EHET , B sorted () B33 — BT ASHE Ty list , (ER Gk A 7571 -
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>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange', 'banana']
>>> for 1 in sorted (basket):
print (i)
apple
apple
banana
orange
orange
pear

i set O ZBRFIIPRIERICR. ] sorted ) M set () WHEHEF EHIMUT , HFRE 751 H i E—
JLER:

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

A REEAM B AT 2 AR A i S i — {1 list, (EUR, A —(RB Y list € ol il H.2e 4

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

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

57 BEZEHNEME

(EAAE while Fl i £ [EBRIAST DA EALAESE T, A2 R HBGE S 1 (comparisons) .

The comparison operators in and not in check whether a value occurs (does not occur) in a sequence. The operators
is and is not compare whether two objects are really the same object. All comparison operators have the same
priority, which is lower than that of all numerical operators.

FBGEFRE W DA A . B, a < b == c Pl a 2E/MR b Ml b ZHAER ¢

FCHGE A A AGE A MGER T and fl or , H—AHEERNGE R (SUEMAHAGMEER) TN E not
REE . BB RS BGER 2, K, not MRS, or MR, Hita
and not B or CZ[Hj? (A and (not B)) or C. —WNEHR, ¥R AHARERTMEENAE.

HMIER T and fl or WHEREEVEE (short-circuit) BT S5 | MU A2 B AEFHEA, 545 R B BRERD
GEGES. fin, FafcEEMEBENE, Al A and B and C WEEEANEGRTE C . EEAL R
ﬁJz TSR T AR ML, 6 T 17 IEHE}{EI EYGEE 5 8

HF ] FIGE S sl H A A AR S G R AR IR — (A B T LAY Bl
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>>> stringl, string2, string3 = '', 'Trondheim', 'Hammer Dance'
>>> non_null = stringl or string2 or string3

>>> non_null

'Trondheim'

R, Python 5 C R[], fERKRaNA MR LA BN W50z =, Xl 7 C AR s WA 7
BAERIANG == ), AGHT =.

5.8 FFIIFIR BRI Z LB

FEHIR G 0] DA A R A 2 B A R LA o X R R ) 2 s XU 10, HREII AN &,
ROHHSE, WATHE LU AE A RS, W Z RIS IcER, DARHE, BRI bh—NFoI450.
REL A TC R A B RGP, W VA M T2 07 L . R AN 9 b T R R R 76
FHEASE, WP RTINS — DR EH, MBI 75 T8N () 1
%§%§?$ﬁ$%ﬁ,?ﬁﬁm%ﬁmUﬂmk@ﬁﬁ%ﬂﬁﬁfiﬁoTﬁﬂ&?~%w%ﬁﬁ%ﬂ?
VAlNESE T

(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', Ta'), 4)

TR, A < 80> SRIGBONF BRI PR R, SORYIPHEA B E 1 LB k. i, IRGZUME
TR M B M AR, BreA 0 4878 0.0, 4545, SHIE G R EIH — " TypeError SN
ARt — R .

i)
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e

WAL Python LR PR AZ LRGN, 0l (W) MR E ST e k. I, AHBE L
FRAREARE, PRI O ) A s 2 HfE A 20 A B O %, DN RR SoRIE T . Eate—ME A
(script) . BEZARIIREGBAEIUR , (RVTAE G AU BHE B0 PR S, RE LA . (Rl AE L @ iEH —
TRPRZ B E A E H A AR i o, (R A S v X0 s s 2 2 B A ok e R

HEBLXLEFEK, Python FEAFE SUAFA— 301, AERIAS SRR 19 2 BB O o XSSP A2
Pei BEHEAREE SCAT DA N B UMD A (FEDUR AR, AT A T i A R ) .

B2 40 & Python & SCRNE A SO HOUH 2 R A MG S 4 oy o TEBIR TS, @4 )54 &
%ﬁmq_ﬂuﬁﬁﬁﬁ%(W?ﬁ%%ﬁ@hmiﬁﬁﬁ%E%ﬁH%T@@fﬂwpyiﬁ7%A%T
7~

# Fibonacci numbers module

def fib(n): # write Fibonacci series up to n
a, b =0, 1
while a < n:
print (a, end="' ")
a, b =Db, atb
print ()

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

BUAE, FEA Python fERERT, HIDAT a4 AL

>>> import fibo

XIHFAEAE I £ibo BRAUE XA TFAZIAHIFT SR, HPABBA fibo o Z MR 15 R R L
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>>> fibo.fib (1000)

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

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

>>> fibo._ name_

'fibo'

WERZEF I RE, ATPME BN S JRAR AL i :

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

6.1 #RRIFHE

AP 5 AT AT S e IO Lo XSS TR R, HLALAE import ifi41) % — S B SRR A AT
G AR TR, AT i), )

B HCMRAA R TR, MAEBH I s R 5K, WL, RN 2R s, ARG
S PE XA RS R e e . 5 —T5T, AT DA S U5 B ek B — R ARk, DR 4R A A

modname . itemname,

AT DR HANRR G AR A0, PP import IRATMMAER R (SHIAR) T3k, HXRRBHI. FA
IR A A AR S Ja o R L

import WHAIA— MM, W PAE LB A S AR AR S — R AT 535 . Bl

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

RBAHEA ALY P AR REAFSRE (I, AOIAE X £ibo).
A — TS AT DA AN E SR BT 44 7

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

AT ASFAAARL T (1) TFERATR. KRG T, AEXAIIRE, Xy m s
AT R ZFR, WRES B G E 45E LN K.

TR, BT, NEUABIRSEN A <, o, XIREL TR E AR . A, T
ZHAG AP AT, XA R,

B G as BF, HIEE as FMAFRE S ABEEE.

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

j import fibo —#f, AW A UM T AR, ME—IYXHIZE, FAMARRE fib.
£rom i AT DABE I CRD; 20, AUR IS
VSRR, BOHCE SR AT B TR ETBURGLERRCE U, BB R A BRI & R 2R
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>>> from fibo import fib as fibonacci
>>> fibonacci (500)
0112358 13 21 34 55 89 144 233 377

HE): T ERIEEITHCE, BRI AR QR TR N, UTE R Y
R H AR — MRy, R] A# ] importlib.reload (), Bl import importlib; importlib.
reload (modulename) ,

6.1.1 DIHIELHXHITER
AT AR J7 #GEAT Python it

’python fibo.py <arguments>

XIEAERF PATRH EAACRD, FIR AR —FE, HAE __name_ JRA{EN "__main_ ", dHLZIE TSI
(M ER7) I EY 8717 ek

if _ name_ == "__main_ ":
import sys
£ib (int (sys.argv(1]))

WE AT AT AN SO BIASGE I, T AR E AR, Do, e AT AU A FEROR DA “main”
PHRATIN A 2B

$ python fibo.py 50
0112 358 13 21 34

SR, AR

>>> import fibo
>>>

XA T OB BRI 2 0, SO0 TS (BB AT IR B I I ARIEAT ) o

6.1.2 ERIBRIRE
T spam BRI, ERESS B SE AR N spam WIN BRI, WIERERE], APREASEEN sys.path AR EHE)
HxFIHRBAEK spam.py . sys.path WG E AT ALE :

o HAIAR H S (BRI E U4 BTH 5% .

e PYTHONPATH (HFEHF, 5 shell Z5H PATH FiEE—FE).

o BN H .

falE: FESCRF symlink (1 3CPF RS, S A A H SO AEB I symlink J5 5 R0 AT B, 45 symlink
(1 FSRIH BATININ AR R B A2

WIS, Python BEFF AT DARE L sys . path. s TIIAH) H RAEFAHEE AR 2 B, BT HRREARHIT L. B,
N2 % H o A, AR IR A . BRARZI R, BN SR, AT Rk,
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6.1.3 “B4iZHy” Python X#

AT PREUM A, Python LM gRik U EAFAE __pycache_ H3EH, U440 module. version.
pyc, version X4k USRI 740 0Y , — %2 Python [iAS . 4N, CPython [¥) 3.3 ZATHRH, spam.py
W GRIF A A7 N __pycache_ /spam.cpython-33.pyc. ffifliXAhtar 4415650, B PASEEL Python N[F]
FAT IR [ B AR ) B G PRSI AT

Python X 4 ¥ A SIS B S H Y, EFERECIN, SREENHME, wdfsgaeast. ik,
GRS E IO, NI, WIAEA R R GE A I AR R ) SRR

Python FEPAMEIL N AR EGAT. H—, Map S T EIRBAE, REmiE, AMrfmiEai; L, &
ARG, WASATAEZA . N T SHFFREIE (W) KATHR, i AER AR R, HAEAR
REA R .

BRI N — 2/ N

* 1 Python fir4>H {fi Ji] -0 5 —00 JF &, AT PAB/ N BRI R/ -0 KFRI S 14, —00 KRS
EAIH __doc__ FATHI . A LERRIF AT REMCH T IX LN AT, DL, BOA T RERIER, RS X A ik
W “OUfbdry” Bl opt - AR%E, FHHICHREH /Y. FERH RATIRE0F S BRI RCR -

* N .pye SUFEERIIRR AN oy BERIHRATIREEDR, . pye SO HUR MABCHE BT .
* compileall FEHNPASY—A~H X NI FTA B pye SO
o AR LR FRAER, HEWL PEP 3147,

6.2 FREEER

Python Fff45 T ARMEAELE , £ L Python ARl S 2% FlF (PARWAHK “HES%) . BRSSP NE T L8
B, HTURAETESZONNERIE, HEMNEZEEN TIREZBITHCE, S5 R50HHE8IERG R
o DXELAEH ) S A R T IRZ A L BT . B0, winreg BEH(UfE Windows i F . 4512 A
£ 3| Python fERERS PRI sys. ZHE sys.psl Ml sys.ps2 W HEE L FRPERIGFAFH:

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

>>> sys.ps2

|l |l

>>> sys.psl = 'C> '

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

HA RS T30 BRI, A8 SO

AR E sys.path BFAFERAIE, H T C R B R iR, 228 8 AR & PYTHONPATH $2HUY)
ERAINAEHA TR L, QoKX B PYTHONPATH, WM N ERERIARAS . ] DA FRIED ) R E B iz A i

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

WEMREL dir () T ARBEGE WA PR, R 4R R EdHT I P AR

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

'intern', 'is_finalizing', 'last_traceback', 'last_type', 'last_value',
'maxsize', 'maxunicode', 'meta_path', 'modules', 'path', 'path_hooks',
'path_importer_cache', 'platform', 'prefix', 'psl', 'ps2', 'pycache_prefix',
'set_asyncgen_hooks', 'set_coroutine_origin_tracking_depth', 'setdlopenflags',
'setprofile', 'setrecursionlimit', 'setswitchinterval', 'settrace', 'stderr',
'stdin', 'stdout', 'thread_info', 'unraisablehook', 'wversion', 'version_info',
'warnoptions']

BAZHN, dir () FUH A ETE LA xR

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

R, GRESIH A RB A PR: ARk, B, RS,
dir () AP NERBAIE R AR, XEENERE AEPAERB builtins L

>>> 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',

CFuTgk%n)

6.3. dir () EH 49




Python Tutorial, £(E] 3.9.3

(R —H)

'StopIteration', 'SyntaxError', 'SyntaxWarning', 'SystemError',
'SystemExit', 'TabError', 'TimeoutError', 'True', 'TypeError',
'UnboundLocalError', 'UnicodeDecodeError', 'UnicodeEncodeError',
'UnicodeError', 'UnicodeTranslateError', 'UnicodeWarning', 'UserWarning',
'ValueError', 'Warning', 'ZeroDivisionError', '_', '__build_class__"',
'__debug__"', ' doc__ ', '__import__', '__name__', '__package ', 'abs',
'all', 'any', 'ascii', 'bin', 'bool', 'bytearray', 'bytes', 'callable',
'chr', 'classmethod', 'compile', 'complex', 'copyright', 'credits',
'delattr', 'dict', 'dir', 'divmod', 'enumerate', 'eval', 'exec', 'exit',
'filter', 'float', 'format', 'frozenset', 'getattr', 'globals', 'hasattr',
'hash', 'help', 'hex', 'id', 'input', 'int', 'isinstance', 'issubclass',
'iter', 'len', 'license', 'list', 'locals', 'map', 'max', 'memoryview',
'min', 'next', 'object', 'oct', 'open', 'ord', 'pow', 'print', 'property',
'quit', 'range', 'repr', 'reversed', 'round', 'set', 'setattr', 'slice',
'sorted', 'staticmethod', 'str', 'sum', 'super', 'tuple', 'type', 'vars',
'zip']

64 8

gl IR K i Python BEbay &4 257k, BN, itk A.B FIR A 440 B /Y TAL
Bro R AT AX P B R Z A FG 4 SR AE i A B4, i SUBEER 4 AT DAIX 7 NumPy 5 Pillow S5 [A] 2
R 2 [R] (R B o

(B G — A PR SO S P B B — MR (“07) . A E SRS AARE GEH DAY 44 Rk 1
W, Bl cwav, .aiff, .au), HIL, A TRFESCHARCZ B, ST — SRR
B O T S A SRR AR (BN, SRS . dhnielE . 9 hEe . BlE AN T RERCR),
BEGE TG TR . N EARZSUE R G AR X A -

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

A, Python #% sys.path HHR, EREKWTHX.
Python HIEE __init_ .py UM H AL sXFERT ARG IEVA string SE@ A FRan 24 0 H %, JoiE
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BRI B J5 7 B R R kA P A R . (0L, __init_ . py FUB— IO, HiSCEE]
AT RIS, BORE a1l e, IR

A AL - A BN, B

’import sound.effects.echo

% B N T B sound. effects.echo , {HB| B FHHE 44

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

H R ATRURA AR

’from sound.effects import echo

XBRE AT DA TR echo , HHAMEHIZE T A B, AT RAFan 7 U -

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

73— PR B R AT I R A A

’from sound.effects.echo import echofilter

[IAE, XA SME TR echo, [HRATPAE M BN4L echofilter ()

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

HE, il from package import itemH}, item W DAJEEAFAER (si1), Wl AR @ LAY
B R RS HAMAI. inport B EENMNA PR E X T item; WERRAEM P E L, WERE item 2
P HFSEElmEk . WRHERAE] item, W& ImportError 7.

FJZ, HH import item.subitem.subsubitem AJVERT, Bfx/G—Uish, & item MR )G
— WA PR E AL, (EOREEE b T WS, e Ar & .

6.41 NBHEAN*

flifi] from sound.effects import * Wf&AAEAAT HARLT, KIFEHFRFEERI 2ALM
JIrh TR, XTRIEAE SRR, B A TR AT BE S A AL B RIER, X AR A TR
N PATBURE A 2 R

ME—A iR oy 2R M BRG] import A ARG WREA) __init__ .oy REEEXT
Y|F __all__, i&4T from package import * i, EEtEH T RAMBIRGINE. KA RHAE,
VRS N R IAN R . R EREE VA BDEAEA R PIT A * #24E, WA IR Fln,
sound/effects/__init_ .py XS PATACHS:

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

B, from sound.effects import * }5A sound WX =/ 44 TR,

MBPEEEN __all__ |, from sound.effects import * i&H] R&HEfl sound.effects FFH T
PR A 4 44 25 (8] RIBE M R 2 A sound.effects (W BEALIEIT __init__.py HY
WIRARES ), A5, AP E LA XA __init_ . py HE XPAEMAFE (DA
IR TR, B AFEZ FT import 1HA) AN B PR . W E DU AR

import sound.effects.echo
import sound.effects.surround
from sound.effects import *
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AP, AT from. . . import WHAN, KHE echo fl surround B FAZE L HI A=W, 4, BAl
JEAE sound.effects (W HE XMW, (HPABMELEE LT __all  HHARL)

AR, FTPMERER B import * I H SR TR @RI A AR, (B ARSRABTE A 7 AU v il X
i o

ik, fii] from package import specific_submodule SR SLbr b, BT S AMBHAE
NGRS R 7 S o =W (i 7 1S 7

6.42 FE&%

W EHZA TR (SR sound f—4F), A] DA 4805 A5 | i os B iR . i an , ZEAEmiH
sound.filters.vocoder HIfiff] sound.effects I echo fHEent, AJPAJJ from sound.effects
import echo §A.

A PAR import HEA]) from module import name JERPUTHIXTFA . X46T ATEAMEH IR0 M %
ARARXT A S BRI . B, AHXT T surround Mk, WIRAGEH -

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

TR, MR AT LAY, . ROy M2 "__main_ ", JTRA Python R AEHLL T fR 2 il 1]
HIFN.

6.4.3 ZHRPHIIE

LR SRR, __path__. WIRFENIIGCOAE@IY __init__. oy SRR RPN H 34 5)
T BOVERTIAISE, (PR WA 6 B T Bt

XAEEIAT N, (AR T R AR

[Ef#
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A N\ Fnia

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

71 FEENEHEN

A AIE LB AL E R (E A 5K Rom XIRIE (expression statements) Bl print () K. (55 =75k
A MIEEYIER write () Tk BHERIEE M sys . stdout AGEMM . FRAN EAGET 2% BB
f¥ o s JEE D . )

PR g AR A SO 2 TS R S ETH DA SRR B (L. AT 2 AR At 1) 7 5

o fEAE ST R T, BAETAFRIRRIG S/ =5 SRR £ B0F o FEXFTAFE T, W RALE {
Y FAFZ A AG RIS R, B IRIEAY Python ik,

>>> year = 2016

>>> event = 'Referendum'

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

© FAERIY str. format () FAREEZ TRIE. IrEEH (M) ARcB e s E, BRI
MOFESCRF AR A 182, HRR 2R AL E R .

>>> yes_votes = 42_572_654

>>> no_votes = 43_132_495

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

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

W, LA AT UL A RAESE I P AT FR AL TRRAE , QUBMEATHRR R . A5 LA Sy
FEFAFER IR E S TEMA TS, Tkt iRAa .

IR ZAE R i, AR PR R AR R TR, WA repr () BUstr () sRBUEEEAN FATH
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str () BREURMIHEAFIERIE, repr (O WA BOE T FRE SR BRI (E (MRBA SRR, 58 AT
SyntaxBrror). X TEA N FHERRGSRINER, str () BRI repr () MFEE. —BFELT,
oy PIRECF SRS RE U XS R A AR B SR — R . AR AR [ A R B

B

>>> 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) +
>>> 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'))"

', and y is ' + repr(y) +

string BT Template 38, AL TRHEBHON FATH M S — MOk, SR sx HOAF, I L
AECIEA TR e, (ER AR g A ) ST FU AT B

7.1.1 BRI ILA (Formatted String Literals)

AT I (AR 7478 ) EEFAFRETINEISk £ Bl F, #id {expression} Fikx, L Python
FR IR ZAFE N .

AL Y, HAERRs Ut , ol DA S s SR E 5. R BIRF pil i A B INEURE =2

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

1E " R, R BORE R NT AL, W TS

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

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

A — LB AT DAFERS AL 6. " 1a' W ascii (), "!s' Wl str (), "!'r' W repr():

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

(Qi¥i#3)

54 Chapter 7. &\ F08&H




Python Tutorial, £[F) 3.9.3

(R —H)

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

AT S % IS % 15 H formatspec.

7.1.2 B format() Ak
str.format () JJEMEARHEWTIR:

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

WHES K2 NIFRE (FRtgl By ) P ML sy str. format () FYERIN S . IS hBF IR
R4 str. format () HYERIXN R IHERIALE .

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

eggs and spam

str.format () HiEHPMH EEESHL 5] HE,

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

(VATE 2 GiIPSi S 2 QNI SHIRE g

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

WA PR K A PR S, Sl a e | A B TR Ak, REERe B XA R] DAE i A% 1
W, RS 0 PR SE .

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

e 'Dcab: '.format (table))

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

W PAFP** #5745, {8 table U AEML ) KT S4L

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

SRR vars O ST, RO RIS, TGRS B R R .
(I, R AT SR S, o T T 5y

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

print (' ' format (x, xX*x, X*X*Xx))
1 1 1
4 8

(Rt
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gL E—F)
39 27
4 16 64
5 25 125
6 36 216
7 49 343
8 64 512
9 81 729
10 100 1000

str.format () FFTFAFERAE ALY 5E BARIA I DL formatstrings .

713 FagtF R
NI T A Ay S I Rl — AN A 2R

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

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

(VERL, MAZ a2l (i print O WA BEAEESERINEK.)

TFAERMRIY str.rjust () FIRESAELEMIA AR, W4 E S T B 7B A raoxd 5. W07k
A str.ljust () Ml str.center () o XMIFEAGALMAZ, FaRE—SHrvrtH, MR ARNT
FRERRIC, ENTASBIT AR, e EARXA A FRAN R, (A —Fomaer, 5
FESE/NE R T REAER (AR BB P4 HS, WTRABEI x . 1just (n) [on] XEATT 1R )

HMIE str.2£111 (), STRERTF AT AR E, HAERBIE S

>>> '12'.z£1i11(5)

'00012"

>>> '-3.14'.z£111(7)
'-003.14"

>>> '3.14159265359"'.z£i11(5)
'3.14159265359"
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7.1.4 HXFFHBREBEXLTE

%EHAT CRATE) WARTFA R, % 'string' 5 values, Ml string Y & Sifl &A%
AHEA values TR, BHRIERHCD TR HI:

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

old-string-formatting /N T Z A XN .

7.2 EEXHF

open () iR [Elfile object, B fAZECE WA open (filename, mode) .

’>>> f = open('workfile', 'w'")

B ANEBR LT B AES R USRI T FATH . mode ({EALSE 'x' , &
AASCPERAEEEHG w FORABEEA (A RS SUFSEER): o FRTIIIIHamNE, EMEA
MRS BB SRR o+ FORITIF AT IS o mode S22 IR, WS HIEIAMER "'

W, XA text mode THF, B, M SCHH EEBE SRR, BBDATS & gt i TS . AR S R g
A%, BOAESFEH X (B3 open (). 1£ mode HIBM "o WIPA binary mode ¥TH X4 Uy, $ids
PAFAT M ST R TS o =S T A A& SO i Sefd:.

TESCABEATT BEHOCHER, BOAMEF- SR E TS HRAT (Unix 124 \n, Windows |2 \r\n) $40 \n. 7&
SCABLTR G ABEIT, BRIAE \n FeAfe [ml - 505 G4 o XA A5 AR 5 5 B O X SO SO
KULEA S, (HABIR JPEG B EXE &5 " EHISCIF A EE . ¥R, (RS MRSCIPRS, —E B ik
il

TEALPRSCOEXT G, , el (] with SCHET . L, TAMRSSHS, SCPFSIEmger], Bl 5wt
PAo H., FEA] with MHHAE) try-finally AUABERERIAEGZ

>>> with open('workfile') as f:
read_data = f.read()

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

MR BA ] with X485, WA £.close O KO, BIAPREMCH: b I R G

el WM £.owrite () B, RO with 45, SR £.close (), BIERFIERRSE, 0]
AE ** FE £.write () WSEAE EEB AT

Wit with 4], SO £.close () KSR RIG, FRRETZSCIEXT G2 K.

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

AT ICRMB T BRE S BIE £ SR

f.read(size) AT RBCENE, B85, IHREFE/FE CUARHER), iz g (E
TR ) o size B REMBUES B AW size BX size Ry BN, BEBOFIR [BIEEAN SO NS SCER/N
NIRRT, S BLAE. size OLAMER, SBOFREIHRZ size M7 (OB X size M7 (2
eI ) . B BASCHRE, £.read () BEISFERFE (1),

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

f£.readline () MICPFHEERITEE FAFERARRBARBIAT (\n), RATESFEARAIATAFS R, 3C
PE IR — AT A A WHATR . XA AR BIE I AR 5L £ readline () REIZFAFH, MFR
AT IMRE, 270 "\n' FR, ZFRH RUE— AT

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()

MICHFHRBERRZATING, W] DAJTORPRME P B SO R o XFMRVERE R RO T A, D, ELACRS R

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

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

WA R R LB A T, "TPAA 1ist (£) Bk £.readlines (),
f.write (string)  string INAEB A, HREIB AW FEREL.

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

BHAF ARG, BT ENRACH RS CCRRE) st (Zabfigix) -

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

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

18

f.tell () REIFEEL, 25 SCPEXRMSRAESCPF R I BT B, 2 “aE IR ST IR I 735 %, DA
L SCARTR BT SR 8

f.seek (offset, whence) W] DAMAE SCEEXT R NLE . Gl ] 2% S0 offser THEANLE; 2% A H
whence ZEFEE . whence (A0 0 5}, FIRMICEITATE, | Fon il Y/ SO E, 2 Fonlli SR 2

VYENZH H. B whence by, HBGAE R 0, BIGEH SCAIF LA NS A
>>> f = open('workfile', 'rb+')

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

16

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

(Rt
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(R —H)

5

>>> f.read(1l)

b'5!

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

>>> f.read (1)

b'd’

FESCASCE (BT R AR b BT SCE) A, RAGMEX T SOk 3% (HH seek (0, 2) #
RIS KERZANBIAN) , ME—FH R offset (HAZREM £.tell () FLUREIRY, 18 0. HAL offser (HEV ST A
TE ST M

ARG IA T HF isatty () Ml truncate () FhHEE, HAEH: XU EEIEEELES% .

7.2.2 {ER json (RFEGHMLEIR

MICHFEANSGEBCFAFER AR B, RO R SERRAT, PIOA read () JPik HORIEIFAFER B FREHR AL (L i
%y int () XARRYRREL, B2 123" REERTATE, FRREIECAE 123, RIFIESIR. TR R Bu2E
By, FEIESTATF SR ER AR R A 2k

Python 2 JSON (JavaScript Object Notation) iX Fhifif T8 A2 et =, M P LTt THRS . AR,
A RS A BRI BURAT R SCE . Json ARERLER ] Python 3548 2R &5 1, IR 2 el A4 FR B
K XAREIRN serializing  (FFFMk) o MFAFER RS H EBEIEFR N deserializing  (f#fF1L) . FEFFFIALAI
R Z 1], FORXN R AR W RE O AT A SO BRI T, Bl ik ) 28 7 12 Ak B A T IR o

fti(E):  JSON A% =il 7 H T B R 7 B A e . FRI7 U AT E HREE T, "HERAZHBIEN A 2
g

Hfs A7 B AU R T 22 B X 4R 1 JSON “FAFH R IR

>>> import Jjson
>>> Json.dumps ([1, 'simple', 'list'])
'[1, "simple", "list"]'

dumps () BREEA—NEE, dump () , B HREXRTFII Rrex file . FI, QR £ Rrext file X5, AILAX
A :

json.dump (x, f) ‘

TR, 2R £ 20T fEselex: file W4

’x = json.load(f) ‘

Xl ] B4 P 1) AL 3R AT DAAR B R 7, (HAE JSON R S A AT R 28 S B, UG B4 i oh 55
Json BB S5 6L 5 X I AR -

hE%:
pickle - BRI

5JSON ANJF], pickle j2—Ff SEVFRTIZ A% Python XFRIEATFFILII ML, L, E7% Python rfffy, AhE
T HHAWEF R ER R FEE . BOASOL N et A2 an: QSRAE A il - Bos W i e
FOBOTH, XA ZAEAEARIRRY pickle Zod n] APATAE AU .
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gEExFAGISD

B, AEREREAN G RG S, BRI AR SO BT, Wize &/ 2" — LR
B Hul, () AMMAREGR: o k&R 4.

8.1 AR

AVEAE R U 15, J227:>] Python I fig % DLAG B 2 :

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

A

SyntaxError: invalid syntax

fEpT s S B B AA R RIS, FRA/N CEERT R IAT AR B R — DR BRRE Tk A
token filkcf) (EARFEX AR ) - ABIH, TEprint O RECPGIEIETR, WA, EERmEEDE
Fo(rer) o BEGRE BRI ST ST, TEGE BIAR ORI, AT RAJIE 2P A

8.2 fI5p

R TE A s Sk R TETA R IR ARG, SAATI S AT REA A B i . AATINASIN B A5 A5 0 7%, A —E R
HOPER R R TR S T Ab B Python 54 . KEBUCHHEASUARF AR, & B/R FoIERRIE

SNt

>>> 10 * (1/0)

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

ZeroDivisionError: division by zero

>>> 4 + spam*3

Traceback (most recent call last):

(FItgkss)
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File "<stdin>", line 1, in <module>
NameError: name 'spam' is not defined
>>> '2'" + 2
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: Can't convert 'int' object to str implicitly

R BRSSP B R T AR R, RWA AR, WA 21N
BR(E B — 0 T EL R BBl i 7 28 BUKIK 2 ZeroDivisionError, NameError fil
TypeError. VERSRH AT FATH R R AEMNERFINATE. XTI NESEEZIL, HEXT
Hﬂ%ﬁf&é@ﬁﬁmﬂﬁéﬁﬁnﬁt (AR — A IR o AR R R ELR W BRI RAT (A2 PR
KEET) o

X AT B AR SR R R R (AN R R

BRI S R TT K AMERR I AT 2R m A A S i B R S0 R E S ) AR AT i Ak [l 395 (H
i, ERAS B MARER A SR EIET .

bltin-exceptions 41|t T P& S FIEA T L.

8.3 EEHISh

ARG AL BT SR R . TEE NG, ESESKAP—EEA, BEIE AN RUNEEEL,
BV PRI (8] control-C si#/E R G L Hrny HAMERNE) o HERH P LR P W] AR 5]
& KeyboardInterrupt RHEFIER. :

>>> while True:

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

try 1B TAEEIRA R
o B, HUTry F4 (try Ml except XEEFZIAIN (£247) iE4]).
o WRBA S EAE, Wk excepr F 81 5218 try WEAIKIHAT .

o WARAEPAT try A RA T SRR, MBS AR R R SRS, WPRSERI 2SR except K
BRI SRR LA, WIAAT except T4, SRJFLRELIAT try B R HIAAD .
o QAR A except TR P HEERY S ANILES, WPRFHAZ BB SNRAY try AT MR $EF
WEPERRSY, WIER—A RARZFF, PATRHE LI R i E PR A R
— try IFRABEA 21> except T4), PAIREAFRFEHLIAEY . &2 2 PIT—MEHRRT. LR
FACPAH Y try FA) s R A 5, AN AR BRIF] — oy A AR AR BERR PP it S . A except ][
PARFZ AN i 44 o i S e AL, Biln:

. except (RuntimeError, TypeError, NameError):
pass

WSR B A except TAIPIZER A REFE R EREZ, MR except FH)H 1S 2ARA )
(RS RN AT, - 51 IR A2 except TAJ G EEEAHEZE) . Blan, NHEAAISFHKKITE B, C, D
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class B (Exception):
pass

class C(B):
pass

class D(C):
pass

for cls in [B, C, D]:

try:

raise cls ()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

TR except THIBAIE (T except BILFIE—A), EXFHTH B, B, B HI5E—AILHCH) except 1
P A .

G except 1A DA IS S8 4%, DARIESERCAT . (Rt et i), PR AR 7 s UAR 2 2 4 o5 T IR 1O A A
B B TATER S E,, RIGEHG KRR (R B )

import sys

try:
f = open('myfile.txt")
s = f.readline ()
i = int(s.strip())
except OSError as err:
print ("OS error: ".format (err))
except ValueError:
print ("Could not convert data to an integer.")
except:
print ("Unexpected error:", sys.exc_info () [0])
raise

try .. except EAJA — R BEN else T &), A FHAAUBCEE T A 1) except FA)JETH . X THE try T4
51 K& S I AT AR RS R AR A . il

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

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

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

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

il else AL try TREIASMGRIGEL:, OV E#ESE 7 RIMIPRAE try ... except iR
(MCEIb bk

KA, B RERA REME, WP A4 SEIIFEMER T 0 2R,

except A A DAERE B A AR E T2 — MR XA RM— N FHELBIIE, ERNSEAFHTE instance.

args Wo RHTHERL, FEEBELT _str__ O, BFHAAEBITHSHEMATIIN args - AT
PATES 2 1 i e B S , H RIS 2 S A g o

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

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

<class 'Exception'>

("spam', 'eggs')
('spam', 'eggs')
X = spam
y = €g9gs

WERFHEASE, WMENRE R IR RN R E—i s C HEEE) TH.

SR AL BIAR P AU ry PR B R SR, IRARE wy FAYRE A (RIEER R ) AR BN R A A Y
o il

>>> def this_fails():

x = 1/0
>>> try:
this_fails ()
. except ZeroDivisionError as err:
print ('Handling run-time error:', err)

Handling run-time error: division by zero

84 MASE

raise WHA)SCHRSR B ARG E B S . BN

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

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

raise ME—SEU R EMA N T . XMSHLTRFHELFSFHE (JREH Exception iZE). W
AL R T HE IS, FHET R B S50 A i R HOR FaUsL ik -

raise ValueError # shorthand for 'raise ValueError()'

WERART B E R G5 K T R EATEARE, Wn] AT R raise IBAEAEHT AR

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

An exception flew by!

@3
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FEH LR

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

8.5 REik

raise {FA) FUVFAIEERT from 4], B THER 8. fin:

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

XA R A . filn:

>>> def func():

raise IOError
>>> try:

func ()

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

Traceback (most recent call last):

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

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

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

SHHHELE except B finally A SR HEhA M. M FH MM from None ~Jif:

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

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

SEHENL 195 L bltin-exceptions .
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8.6 AFEEXERE

PRl DA 1 B2 B S 2ok an 4 BN H S H (X Python RIWEZFER, WSHEL). FHEN
ZE BRI Except ion FERAE .
LA SCRHFE, BN AT A AL SR AT AT AL AT A, (Halime fashan i, RO — 2w, X 2t)m

PEAVFEBRAE 0 S B PO AR5 S o TEBVERTBET [ A A A B URAASTHRN 3 5 A e i
B SCHY S BRI AR R AR B R o S R 12

1]

class Error (Exception):
"""Base class for exceptions in this module."""
pass

class InputError (Error):
"""Exception raised for errors in the input.

Attributes:
expression —- Input expression in which the error occurred
message ——- explanation of the error

mmn

def init__ (self, expression, message):
self.expression = expression
self.message = message

class TransitionError (Error) :
""'"Raised when an operation attempts a state transition that's not

allowed.
Attributes:
previous ——- state at beginning of transition
next —-- attempted new state
message —- explanation of why the specific transition is not allowed
mrn
def __init__ (self, previous, next, message):
self.previous = previous
self.next = next

self.message = message

REBHHE SCHAFRA “Brror” 451, RUTRHERR I a4 .

i@%ﬁ‘/@ﬁﬁ%i)‘(TEﬁ]Eﬂ%ﬁﬁ, DA EATE LR A AT et B A R . AR E R R, HS
DL BT,

8.7 ENLFERIE

try ERA AR, T SO AE A 0L T AT B A . Bilan:

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

Goodbye, world!

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

WERAFAE £inally F4), W finally PAJRHEN toy IRMERAINRG— UL S $ddT. finally F4)
A try IFHRETAE T REHSPEIT. PATLAIHE 72458 AR — L A R Ol -

o ARAEPAT oy TRMIE AL TR, AR H— except TAIBHTAR, WERRFIABHRA
except TAJITALE, WZRHAAE finally TAIPITZ GRERTI%.

o SN HETE except B else THIBATIMIAI KA. [FIFEHL, %

Biolk.

FHSAE finally FAPITZ JEHE

o WRFEPAT try tBA) I IEE] — break, continue 5 return ifEH), W finally FHJRFFEHAT

break, continue 8 return &84 HigAT.

o WA finally TAJHFEA—A return iF4), WEREMERRE finally FAIFHEA return 1A
REME, THEKH try FAJ8 return iB5A) 1R FIEH.

Bi4n
>>> def bool_return():
try:
return True
finally:

return False

>>> bool_return ()
False

— NN IRIIBI T

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

>>> divide (2, 1)

result is 2.0

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

>>> divide("2", "1™")

executing finally clause

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

TypeError: unsupported operand type(s) for /:

'str' and

'str'

IEUMREFE R, finally TAMEAEMTIL TS BETT. PIADFAFERMERITS K/ TypeError A
except TAJMEE, NIWATE finally FAIBITIR BT %

8.7. EREBRME
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TEEPR R H, £inally AN TREBANBYTR (Blanscrisis M) EwA M, TRk E M
(Ejikael

8.8 i W HIFEIRIE

FBER G LT EAR TR RN ZPATRIARHETE B AR, TR 2 R AR it R R, i3
BRI S BAAT . WER IR, BT SO R A AT IS R B

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

XAHEIEE T, EFEX U HIATR G, SO E—BORERE I R AL TIPS . X AEf] 5
JRAS PO R, (BT RO Y AR P R B T R A IR . with 1A SRVFIE SOOI AR A R BEAS DA —Fh
B PR E AT IS 2 B PR R B8 ) 3 B A O U

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

PATTETERG , BIREAEALBRAT B S T, SO f IR 2P FISCrE—HE, SROEHUE SOH BRI
SR SO P X — s
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b

FACBE SRR E e . QB RR QIR RIRT R KA, i G @R B . REPIRAZ
FhOREE A SO R . RICBIR 3 (TR i) o A BRI I 7 ik

AIHA AR S AR, Python J AR A HFTTRARITE SCREEMARIE F . B C++ Fl Modula-3 AL
(256 . Python IEFRAE T I ) X GLAMAR I T A AR ERSYE : SEARMLH Feir 2 A2, IRAESET DA A 4
RIEATT3E, — D5 IE AT AR 2R Al R 48 PRI 7 3k o X gl DA S LR BoR A 2 Al . A
—FE, FEBIA Python RIRMIBIERHE: BT Q& W AERIE)S .

TE C+ RIEH, HLWG (BRREARR ) f& public (BISNILR SCAAA L5, B 0 R BRI virtual . 5
& Modula-3 " —#¢, 30 T WHITIEG IR QORI RS - 5 E R8s 1 omx 2 i) B — 2 40H
B, SR ARG, 5 Smalltalk —#¢, ARG HEXNR . X P AME A FHE THE L. 5 Cr+ Al
Modula-3 K[|, NEEZATDAIER PP R ES. 1o, 5 C++ —F, REFHARKRIEE (BREH
FE, RHRAE) BN ELESEATHR AT LA S S I F i 3L

(T ok Z KT RPN ARG, KR Smalltalk 1 C++ A HIERE. FILL T Modula-3 FUARTE, PN H
T )X GG T SCEG o+ ST Python, (HIRTITH DA BEE i & . )

9.1 ZFMMHR

XL MBS, 20 (TEZAEREN ) ATRAZEE 2 [H]— R R . FLMbiE F PR M 54% . Python 4]
FHBEAR G PRIE S, BT TR TS AT AR RARAN, WRARDE S (HE, Wi
R Asst e, g, PR ZRCHAL A Python fCRBAGTE L, B4 AT RES P AL Bk 2 AMIRCR . 1XRE
i, WHERN TR Zah, POABIAERE T R E AR B, ZExga RN, PO LS
*g%g;W%@ﬁ%%TWﬁﬁﬁ%ﬁ%ﬁ%,ﬁﬁ%ﬁﬂ%%ﬁ%ﬁmﬁﬁﬁmmmﬁﬁxﬁﬁﬁ%
AL -
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9.2 Python fERigFids &= (E]

TENTRZ A, FE JCEAEYFAR-—LE Python (1 M . 285 SO0 i 44 25 [T — LEX bR $c Ty, RS 2
TEAE ISR iy 4 25 () ] A A RESE A BEARIEAE ARG o T — T, RIS F A R AL ¢
Python 27 B1#MRAT H -

IEFRATMA—2E5E ITI6 .

namespace (3425 M]) J2— M4 FEDSRAGBS . K7 iy 25 5) 24 Hi#S i Python 3 SiBl, (H—Rl
DU EAR SR REEN] (B 7 ZRXERE RGN ) , 10 EAA AT BRI LA fir 44 25 8] )
T AN EREIES (5 abs () XA REL, FINERFESE); BHPRERARR: o880 Ry
JREgaFR . MHERPE LB, ﬁ%%%@%A&m~ﬁﬁﬁ SEFEA . KT A ERNEE 02, A

fi 44 25 [B) HP ) A4 DR Z IRV AT R 2 B, TSN [l RO REERFER T DAE L —A> maximize pELITA 277 24
TR -~ WL P b AU AT AR B

EREE I, BACATATERAE — A 5 Z IR A FRER R B bt - Billn, fEKK z . real H1, real ZXf
%Z%ﬂﬁﬁﬁoﬁpﬁﬁﬁﬁ,Nﬁﬂ*%%%ﬁ%@?%ﬁﬁ%iE%ﬁﬁmmmmaﬁmmmm*,
modname @XM funcname REH—NEM. TEHTE LT 7EBIH R RIS E 42 )m 4
PRZ B E S A E— N ELUL RIS B AT A R e i 42 25 )

JEHERT AR RS E TS, W NEE, IR @R T . BIUEEE TS, /R AE H
modname.the_answer = 42, W51 @HFEEET AT del &AM . B, del modname.the_answer
-2 M 44K modname X R RS the_answer JgE,

TEAN [ Ik 220 B 4 iy 44 S TR0 AN ) i) AR A o B0 AL A4 RN il 44 25 ) )2 fE Python fRRRES: IS 3l B
A M B o BB 4 s iy 44 25 [AITE LR OB AR s T, Ay 44 25 (A L & R 2 I AR A
B BRI TUZ VA TR TEAD, D RIA SO A, Pl N2 __main_ AR
Wy, Heiis A SmeRaa b, (NWEAMRER ERAAET — M SRR

builtins .)

— ™ BRSO AR 1 iy 4% 23 TE) A R RSO JH I G, A R S0 [0 s ) — A bR 3P S A PR 5 R
kR (F5C b, HEMRBIREAE T4, BEEER.) 2%, SUOEHHTHSAE A CMA G A2
18

— A A 3R iy 24 23 T ELE TR Python B2 FP A SCAR I, SCHLE) “nTELERITI) RERA 44 BRI
PERRE T I Sl i 44 25 (6] PP A 4R A4

ELME IS ISHNE N, (SNSRI . (EBGPRIRERIZ, 200 3 5 4 -8 2r T
BT A

o TR A E A SR A B

o MR AR AV PSSO B 5 2R PR A o P R A £ S B 5 AR SR 4 i, B AR R 4
o BB AN AL Y R Y 42 SR 44 B

o BOMERTERIE (RGIRER) RS NELTR a4 20

R A F ARG AR As i, WIFTAS | AN ELRS L4 1) 5 A R ) 4 Jm 44 ARG R [ 1 . B8
BIORELE RN ZETIROASN R BN (928 5, WTPABEH nonlocal ihm WA ARA AL it o m%&ﬁﬁm%ﬁ
A B, XA RRR I R (S205 AARR AL B LTI N Z A S QI —A 370y R A &, T
[F] 4 A MRAL BRI AL ) o

W, MHEE e R (R SCA) 51 4 H R B R4 R FEREASL, JRERE RS s 525
VE A — B0 v 44 25 18] A iy 44 2510 o S SCRFTE Jey b i 44 25 1) Y P o) — A i 44 25 1)

AR Y R B B 4 T SO 1Y) - A — ISR P 7 SR R ) 4 Jm A gl i i B i
ZESA], TCR R BN A M B2 0 AR o 5 — T3, SRER AR IR R R AT B & 58 M

VIEE A IS B R AT AR LR __dict , EREUN T CHB I G A ST dict RJRMEEA RS
JR#ARR. AR, SR a4 S SBT3 G 2 K1
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- {H, Python IEYERHE “HiiFmisSATRMIT Hr AR, IS TSR (KL,

JRER AL R B 2R WA E T )

Python [ —NEFIRILE ZIAER) - WIRATFAEA LAY global B nonlocal iy - X2 FRAI(AL 2 &
AN EAE R WA SR - VUG E R . MBI 58 del x KM
VRIS T R fir s 2SI PR BN < B0 . SFC b, BT 5 LA A4 FRAER VRS G R f e e

Mo, import THAHIBKEUE LAAERTRE I 40 A o R 4044 7K o

global WA Al KRR E AL BT 2R I BN A E PR B 90 E ; nonlocal ifmEMIfT

AL B AT ANEAE AR I EL 247 g R 9

9.2.1 {EREFEH &= ERB

XA T A5 | AN VR T 2 Bk 25 T8), PAK global Ml nonlocal SUMafifmiAs 4 5E:

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)

AN I i 2 -

After local assignment: test spam

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

HHE ASRE (XE2ERIMNRE) AW scope_test Xif spam FGEE

spam [G85E , T global WRIEH 2B ASBEZ I B 46 &
AW PATE global WHZ BIAE 2 Z HIA spam [H455E

nonlocal W{HS AR scope_test i}

9.2. Python {ERiGF0& & =5(A]
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9.3 MRk
FHIAT SR, =R H RIS L

9.3.1 XENEE

] B SR R AR

class ClassName:
<statement-1>

<statement-N>

RE L GRRBUE XL (def 1HA) —HUAPIITA 2B . (PRAT AR I SORAE 1€ IH R — D73
sl A R )

TESCER, R O R TRR)IE F AR R R EUE L, RV il a), A e A 1 — JA TSR 5 7R
VLA . 12 AT oR JOE SGEH A — A RIE NSRBI, 02Tk A 2058 S B h A 4
- XA AR A Je P o

AP TE N, R AN g ], IR AR R I - T, B fR AR R e 2
TERXASHr A 2502 e FERI, BRECUE g0 21X HLA T sk B0 7

B (NGRAL) IEH BIFRE RS, FROE—A K & XEA bR — M EITESRE Ll ah 4 25 [ N 2
SR ERRS s FRATRTE T — 1 TR R REZFER. B (e ASE L RN RiE
FHSRRF T AR, FER G B i 212858 SCR I I IR A FK (FEX AR Bl ClassName).

9.3.2 sk

KX GFFPFERAE: JRIET AL Bl

B 31 A A Python BT @IS | B BN FOARHETEA: ob . name. A RUJE M4 RSN R BB N A7
TETRaAZ MR ZFR. HIL, WRIEE SOe i ARAY:

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

def f(self):
return 'hello world'

W4 MyClass.i Ml MyClass. f @B AAYEIEG I, RF53 33 ] — A FEEFT — A R EO 5. SEJR Pt T
PARRAE , AP DA IR ER Bk My Class . i fH. __doc__ M@ — AR Et:, Rk F @2 5
PEAFE: "A simple example class",

iy FACE R . AT RAE R AR 2 AR B S — A8 SE B AN SEO R B 250k (i
WA kR -

x = MyClass ()

BIERAHT S IR IO ST LS R AL B =

SEHMEEAE (Y RUR) LEE—DEXG. T2 RN A RE IR B E L. i
R XSS _init_ () WROIE, SRR
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def _ init__ (self):
self.data = []

BN IENT _dinit_ () JIARY, RMEOHLIERIES AN B RIER R G AGERA __init__ O
BIAEX AN B, AT DA DA R R 3R A — S IR AR B S 61

x = MyClass ()

MR, _init_ O FIEEAAGBONSEA I m RIEE . X MEOL T, SRz Rf S
Befsgteidsy __init_ (). B4, -

>>> class Complex:

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

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

9.3.3 SEfINER

%@T{?ﬂl‘]ﬁ‘éﬂﬂiﬁﬂﬁ%ﬁiﬁz? PR G BRI ME— SR BT T . A PR RN R PR Bds e
A B XY T Smalltalk R “SLBIAZE” PAK C+ FHE B BUREMEAT AN BRRHAL
e, CENTRHES — IR ER 4. G, 2R < 2 EWAEA MyClass BISEBI, MIPAF AU BERHT
ENE(E 16, HAPRBMLMIEEE R

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

print (x.counter)
del x.counter

5SS URIER FH ik, kit “IRT" PGB (76 Python 1, Jrgik MR AL
FRFATH: SLAUATSALTT DA T, B, FI52%E4 I append, insert, remove, sort %)y, AT, 7ERL T i
Wi, BT E RSO STE, FRolE S Sh A M)

SR SA SOTE AT H T B 2E . REE X, — AR i 2l Eod 2 nd @ PR 2 e T HSL )
FIRE Y e BBLAEFRATERBIH, =. £ AWM IESIH, B MyClass. £ 2 PREL, 1 x.1 A@h
&, P MyClass.i RNg— %L, ()2 x. £ 5 MyClass. £ HAE—RIF - BN 7ixxd %, g
BRECT 4

9.3.4 FiEMR
S, ARG S H R -

’x.f()

1E MyClass /RfilH, ORHRFEIFZAFE "hello world'. {HZ, SERIEH— AN EI AR x. £ 22—
MNHEXG, E R AR R UG AR A - Bil4n:
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xf = x.f
while True:
print (xf())

FFARSHATH hello world, ELEI4K.

B ANITIEROR B R AR T A7 ARATREC 23R EI IR . £ () WA SEL, B £0 B
BoE SARE T — B8 BABURE T35 YA SEOIA N — DT SR & 80 Python H7E &
G K - RME SR PR AR ..

Sbr b, VRATRECAAE RN TR EMNRRR Z A AE T LI R A BN S — S5 A 1EFRA
R, P x. £ O ST MyClass . £ (x) . 82, JAH—EA n SR B0 24 -5
FZ—NSEIR R REL, XNSEUE N I ET BB S, (B S E .

QERARIIR TCYE BRI R E R, IS 24 SEIAH T AT BRI . 24— Se Bl AR B 1 45 |
HF, R RSB R . WS | R A E R — AR m P R o 4, SddTa (F8m)
Er AR B T FIRT G RN R EON G B — AR AT R T R AN XS XA SN TR S . S
fég%ﬁﬁ;&ﬁ%ﬁ,ﬁ%?i%ﬁ%ﬁ%ﬁﬂ%ﬁ@#ﬁ%%%ﬁﬂ%,%ﬁ%ﬁf%%ﬁﬂ%ﬁm
Y 1 B RO 2

9.3.5 XFIXHIEE

ok, SEBIAE R TREASE B ME R, T2 AR R T IS AT S B S R A ik

class Dog:

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

BN & A dext & P ETHEE Y, IR T RETE W Romutable St 5251 0051 A0 HL A B S 3504 N i 45
Heo BIILAT IS A EY tricks FIFRANIRGELRAL R, A ) Dog LB A I i—A> B 51

class Dog:
tricks = [] # mistaken use of a class variable

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

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

>>> d = Dog('Fido')

(Rt
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(R —H)

>>> e = Dog('Buddy")

>>> d.add_trick('roll over')

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

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

TEHR BT R %l S8

class Dog:

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

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

>>> d = Dog('Fido")

>>> e = Dog('Buddy')

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

['roll over']

>>> e.tricks

['play dead']

9.4 #M3EILEA

USRI 0 TR P24 BRI 0 BRAE SE AN, T Pk A 4k > e e e S 1)

>>> class Warehouse:

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

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

>>> w2 = Warehouse ()

>>> w2.region = 'east'

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

B IR T AR R AR — R P (“F ram”) Bl e Siivt, JORREM T s Blaiih S 8
KA, Scbr b, 7E Python AT A1 48 VY AEGH il B8t — R &R T A&, (M7Eyn—Jm, i C
VEH 45 1Y Python SCBUIN AT DASE 4 [BCSC BRARTY , FFAEL BN PEHI RIGTTI ;AR R DAEE ) C 'S
Python 4" JER 1. )

i 1 24 VAR o8 R S e - ) i T R e B R AR TR 0 T U e D R BT A i E A
%E%gﬁﬁﬂMﬁ~4iﬂﬁﬁﬁm%mEE%@%E@WTA?Wﬁ%%T%E,Aﬁﬁﬁiﬁ@ﬁ@
98 - PRI, TEILRE T fiy 4 297 W] LA K2 NSRRI RIS .

TETEN RS B RIE (SR ) FFEA R 50, BB IRR L3RI T km et 24
— IR, A STAAEIRIE Rl A RSB L
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TR SRR AN self. XA M2 self X—HFRfE Python Hr 4R AT AR
o HZRERE, ARG E 2 IR AR HiAt Python A2 Bk ish Z Wl ek, M HAR R DAHB—A
R B S RIS 5 AT RE MO T X AR 207

ATA— AR SR P 1Y R R R RS S Bl i ST — IR ¥k BRESOE U SCA AR AN 15 T 285 L2
W R B EOU IR 4 — AR 2 T AR . B

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

class C:
f = f1

def g(self):
return 'hello world'

h =g

AL £, g 1 h A C RAYTI I RBO R R B, MDA ¢ BBk — Hd h 582 [T g
HIBTERE, AR BIR BRI R SR P 3 B R K

JTEAT AL B sel £ SR T IR R TR AT 4

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

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

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

D7 T AT - 33 e O ) ) 75 X5 | A Ry A e 5505 PR SR IR 4 JR P P s e £ 5 HLE SR, (2
IR SR E AR . ) BARTATRA A7 SE 0 B A 3k b U /A IR, (B4R s A
WEZ AT BN 280011, SR &R 00 eR BCRIASE e a] DA TA I, A H o R S e 5
Rt WA, WRINENEA SRRV E N E ), HE R — 3 RO & B 5 IR/ 2
ST B SRAR G Pl

FAMEE XS, FILEA £ (Wkch £2), HFEHN object.__class__ .

9.5 4%

MR, WRA SRR, TESRERCMESC <987, IRAZEE SCATRIR AT Bis:

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

K BaseClassName W & T4 & IR SRR S .t Ave AT Rk AU B 2640 Bk i
TEMALE . ARG, B0, 2ESEE AR — MR g
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class DerivedClassName (modname.BaseClassName) :

IRAZEE S AATI AR 5 2 ] . MM TEZEXT R, B POC E. U5 ERFRU T R 5 1 angk
TORABIEAER AT, RGP I T AR . WIS G R B AN, T BRI
B -

IRAE RIS B A (BT Frk 2 Ab: DerivedClassName () SQIBHZZEMN—DH LGl ks RHEAT
ﬁiﬁﬁiﬁ}; RN R, WA DR R YOREE S ) T AR, WA T AR B S N 5 |
HRARL
IRAERATRES TS LR . BN EAEE F ] — X S ) A B S A R R RR T DAY ] — 2
U X059 M AT R 2 M A A . (A o 4% GRAOBUR: Python 0B
7N EABRE vircual k)
AEIRA: 2 i) B 38 Y5 S B b Rl REAR LY e i A a7 B b B e [ 4 g LSk . A Rl 30T DATRT B R
FEZ ¥ B BaseClassName.methodname (self, arguments). XN iRt 24
AR GEERACY PRI THE 2 fE A PA BaseClassName B)45FR9k 7 11 B 5l A k=X )
Python 7 /™ PN B bR BT 4 H T 4R AL -
e {fiff] isinstance () FREE—EFIHK2EHL: isinstance (obj, int) {U&FE obj.__class_
A int BHEANRA H int BZREH True,
o ffiff]l issubclass () KKERAYKFER: issubclass (bool, int) 25 True, A Hbool &2 int
T2, HiZ, issubclass (float, int) N False, [HN float g int BT,

9.5.1 S EHK
Python th3Zff—FhZ HAK . A 2 AHRIZEE SGE AT Brs:

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

<statement-N>

X 2ROV RUE, TERBRAITEOLT , VR AR BT AR B R B R L L E . WAEEAR,
M BER G PR E SN A RAE R — DR REPIR . HIk, WRE—/EIEAE DerivedClassName HIRH
B, W27 Basel HERE, KI5 (BHH) 2 Basel MHEETEER, WRTDBEARKT], FF] Base2
R, KIS,

B UL AN TS e — 2 O IR IUY  Sh AU DA SRR super () BPRMEITET 3oy s 26 5
fth 22 AR IANE 5 AR SR, B AR BUTE Y super R BEIEK

AR T 2 B, FENITE 2 BRI AR R B — NECEZ IR (Rl —AN 403k
AT 2 A BRI Z TR o BN, A EEE YRR H object, HIMAT( 2 B4R 11 DLER SR AL
T4 LR ST AE ) object . A TGRSO B —IRPA L, ZhiSHe — ek oy 2R
RGP, BN RZARNT, REHAENCE—K, H BRI (RI—A2EnTRA
BT A M AR A E ) o BIME 2, XL T HAA 2 R T 58 BT i A 3
HETRE. TTREE LT, 3525 H hitps://www.python.org/download/releases/2.3/mro/ .
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9.6 HR/EE

IRFR R —AXF G ARG “FAA™ SLBIAERAE Python HIFALFAE. {Hig, KZ %L Python fURHRIELYH
RFE—ALYE: A A N RIS B _spam) MiZPE4 1 AP AR AT it E2R%. Jrik
SRR ) o XN B — S BEAY, n] AN 2l BN PARAE

I TAEAEXT TR 5 B A 5 (BTN 54 Pk 5 128 B LA FRAI S ), PRLLAAAE XS IR
MR BRSE, Foh BAREE o AEMTEAN __spam BARIRF (ZAIFAMAEIZ FRIL, 2L2—DEHT
RZk) WSCARERRT N _classname__spam, i classname NERBR T HIZ N RIKHLRIEA R, X
MECE A BRI AIA S, R BB BEISE LAl & 4T

AR EA BT AL T REHITIRMABIAEN T A . fl:

class Mapping:
def _ init__ (self, iterable):
self.items_list = []
self.__update(iterable)

def update(self, iterable):
for item in iterable:
self.items_list.append(item)

__update = update # private copy of original update () method
class MappingSubclass (Mapping) :

def update (self, keys, values):
# provides new signature for update ()
# but does not break __init__ ()
for item in zip (keys, values):
self.items_list.append(item)

b 7R B BP i fE MappingSubclass 5| A T —~ __update #R IR AFRIRE 0L T HOR & B,
N E £ £ Mapping 2 1 9 # 04 _Mapping__update [fif f£ MappingSubclass 2 g B it
_MappingSubclass__update,

TR, SN TN TR =AM 2 5 ) sl 8 MOl RA A 1 AS BT AR T BEIY « X FEAFIE
THOLFERSRAR, e+ .

HHREL#S exec () B eval () BIRIEA SR KGR A MAME LRI XKLIT global BN
RO, R R RSCR A R T R B 280 A i i A0S . [AIAEA FR 3% F T getattr (), setattr () Al
delattr (), PARXIT __dict__ EIESIH.

9.7 Z:IiistEA

A TFEA I IAUT Pascal f “record” = C 1 “struct” XFERIEEIAL, R —LE 44 Bn R AP E—iE .
AP OLIE A g L — s

class Employee:
pass

john = Employee() # Create an empty employee record

# Fill the fields of the record
john.name = 'John Doe'

(T IUakss)
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john.dept = 'computer lab'
john.salary = 1000

— B TR E G A S AU ) Python AURSTEAE n] AR A— MU T Bl 2 A I ik i A B AL
AR ST SRR SO A LBl Y eR B, AR TT PARE SNl read () Al readline ()
THENTFAFERGATHRIBEAR IS, AN SR A

KHTTEMNRUEA @M m.__self  FURWA m () IHARSEBIXIS, I m.__func_ %I LB
I F) R SOU R o

9.8 ENIE

FIHACALL, STREC AR RZ RS R AT A for 1H4):

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

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

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

for char in "123":
print (char)

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

AU ) ARSI TSR SO AR A AR I (15 Python BUA— A58 —IWHEIR . fE#E)S, for
B STERMSNR LA iter O o ZBRBCEREI—NESLT __next__ () HEMERIENE, WHERZ
—PiRAES TR, YIUEMARE, _next_ () $5| & StopIteration FH KM I for TEIR.
HRAT DA next () WEBEECETER __next_ () 8 XABITFER T EHEETR:

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

<iterator object at 0x00A1DB50>

>>> next (it)

lal

>>> next (it)

lbl

>>> next (it)

e

>>> next (it)

Traceback (most recent call last):

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

next (it)

StopIlteration

F i BRSPS, AR INERI TR ES 7. & _iter_ () H¥EKiRE—
AW __next__ () HEMME., WRBXEELT __next_ (), W __iter () A[PARIBAHIIR ] self:

class Reverse:
"""Tterator for looping over a sequence backwards."""
def _ init_ (self, data):
self.data = data
self.index = len (data)

(Rt
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def _ iter_ (self):
return self

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

>>> rev = Reverse('spam')

>>> iter (rev)

<__main__ .Reverse object at 0x00A1DB50>
>>> for char in rev:

print (char)

w'o e 3 - -

9.9 4 pizE

£ e DTS IR A R AT e R R TR BT EIERM T IR ER 8, (HS B0 Z0R 5
W] vield ). BRTEAMAS LA next () I, BN EWREHRALEMZHAT (B2 Bk
PATTE R B P B E) o — > SR ae 3E 7 M B  A as f s :

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

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

Q O + Hh o+

AT DA A2 e R 5 A A TR RE TT DA B — 7 T iR i B 2R AR e e se il (A B I B YA T B,
HAHESHZIEE _ iter () 1 _next_ () k.

T A KRR T SRR A B AP PIRS STERR R 2 8] 5 S ARAF o X% R B L ] self.index
Ml self.data X FSLFIAS F ) X 5 98 5 H I A

4T 2 A sh B AR TIRES, Y4 s & 4hmt, B4 HBh5] & StopIteration, XERRH:4YE
HE—E, HEEERISES RS E R RS .
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9.10 A FTiER

L] B AR AR AT DA RIS RIS, BT BRI e o, (FANZ NSRS AR 365 X
PR AP TR IR 5L B = R BB B R O o AR il s R b 5 B 0 A il B S B (HOA
R, A AR 51 Bt X B R 548 AT -

Bian:

>>> sum(i*i for i in range (10)) # sum of squares

285

>>> xvec = [10, 20, 30]

>>> yvec = [7, 5, 3]

>>> sum(x*y for x,y in zip(xvec, yvec)) # dot product

260

>>> unique_words = set (word for line in page for word in line.split())

>>> valedictorian = max((student.gpa, student.name) for student in graduates)

>>> data = 'golf'

>>> list (data[i] for i in range(len(data)-1, -1, -1))
[lfl’ lll’ 'O', lql]

[EIfg
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Python 1Z 4 & =X, L EE

101 fERZHHE

os BALFRHL 7 B SRS R B Ay R 2

>>> import os

>>> os.getcwd () # Return the current working directory

'C:\\Python39'

>>> os.chdir ('/server/accesslogs') # Change current working directory
>>> os.system('mkdir today') # Run the command mkdir in the system shell
0

B import os Tk from os import *. i@l REFAIRE M EEA 25EM os.open () B
[ElE gt open (),

FEME os R R BUSTHREE T k3 dir O Al help () J2AEHH I

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (os)

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

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

>>> import shutil

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

>>> shutil.move ('/build/executables', 'installdir')
'installdir'
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10.2 EEZ2EHFTT

The glob module provides a function for making file lists from directory wildcard searches:

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

10.3 &< 58

B THEAR R R G558 555 8 AR A sys BN argv B SP . BilAndE dr
A5 4T python demo.py one two three €74 DA FHiH 45 H:

>>> import sys
>>> print (sys.argv)
['demo.py', 'one', 'two', 'three']

argparse BIBRFEHIL T M IRMHLHOR BB A S4T S8 AT AR SR E B A S0E4 , T
RN IATEL

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)

WMAEIE T python top.py —-lines=5 alpha.txt beta.txt fEMITIBFTH, ZWASK args.
lines XN 5 H¥f args.filenames &} ['alpha.txt', 'beta.txt'],

104 #EREHEHNETEEENEL

sys B A stdin, stdout, F stderr 22558, BIfliE; stdout ¥y B ), 18 stderr W] B 522N 4

2 2

reatlUEL o

>>> sys.stderr.write('Warning, log file not found starting a new one\n')
Warning, log file not found starting a new one

FAEEIA R E R TR A sys.exit (),
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10.5 FERRALH

re BEHFLHLIEBIFRA (regular expression) i i i 7 H B FE . 22 B PRIEVAE R HL 38 DA R BRAFIRE ,  IERLROR
A2 R AR iR A RE T R

>>> import re

>>> re.findall (r'\bf[a-z]*', 'which foot or hand fell fastest')
["foot', 'fell', 'fastest']

>>> re.sub(r' (\b[a-z]+) \1', r'\1', 'cat in the the hat')

'cat in the hat'

WA TR R TR A, PRI DA BT (RS, A AR B TR LR Y

>>> 'tea for too'.replace('too', 'two')
'tea for two'

10.6 Ey=24HRH

math B AL T C b2 i A B O iy e oK

>>> import math

>>> math.cos (math.pi / 4)
0.70710678118654757

>>> math.log (1024, 2)
10.0

random FEAIER AL T REMEIRM 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

0.17970987693706186

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

4

statistics BUAHIRML TRBE R RIFH A SR (A5, e, SEREESE) w6k,

>>> 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 BLZE <https:/scipy.org> A 712 WUE FTEAH B R4 .
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10.7 #HEEEH

Python WA 71 2 A7 BUAR % DA B Sl PRAB IS 7 5« B FE B A W 481 745 urllib. request AL A PAREATHEIN
BUEEIA K smtplib 0] DA AR HE ¢, -

>>> from urllib.request import urlopen
>>> with urlopen('http://tycho.usno.navy.mil/cgi-bin/timer.pl') as response:
for line in response:
line = line.decode('utf-8") # Decoding the binary data to text.
if 'EST' in line or 'EDT' in line: # look for Eastern Time
print (line)

<BR>Nov. 25, 09:43:32 PM EST

>>> 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] rh 75 BEAE A g A T — R 3 ) A )

10.8 H HA B BF ]

datetime B HA FFLBEPL AT H DAL, (E R RAEEREARAT . AR SOIR TSRS R S 0, T
ORI B2 A ORI i S A S RS S AR A . AL AR A S0 e (F S

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

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

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

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

>>> age = now - birthday

>>> age.days

14368
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10.9 FH[EH

LI R A VA S I i AR B SR . 4 21ib, gzip, bz2, lzma, zipfile R tarfile.

>>> import zlib
>>> s = b'witch which has which witches wrist watch'
>>> len(s)

41

>>> t = zlib.compress(s)
>>> len(t)

37

>>> zlib.decompress (t)

b'witch which has which witches wrist watch'
>>> zlib.crc32(s)

226805979

10.10 )&EI:EL

A28 Python i F 2 ARAEL 1 g ) (T S LY AN [) BE A R 8RB 22 (). Python SR ALFFAL T2 AE2ZE MY T A,

%‘;WJﬂiliﬁ}\TﬁE@nﬁ%Hﬁ tuple FYFT AR I SR A )5 | BB S A 2. timedt BEAH AT DA b R R
RRERY I

>>> 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

AR timeit FALIRALEEAMAKE, profile HAPAK pstats AL T —SbrE A Y A AR A
([EIpa 4 B AL 4] (Critical Section) B4 T.EL.

10.11 REEE

TR R A RT ) — {16 35 R 0 0 300 (1 i R 0t DA R A 8 e A v A B B 1 2

doctest BUAHIRML T — A TH., il HEMR AR A P EHR I SCPFF AR BT . R0 I 4[] i 1y
AFE B AR ST RS R RSO R T ERR T, e Bl 7S, SURF doctest MEBLAT EEAR
I 5 R R R B S —

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 MG doctest BMALEMA S, (R EHRML T 728 A MR H T AR SRR AR ZE M .
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import unittest
class TestStatisticalFunctions (unittest.TestCase) :

def test_average(self):
self.assertEqual (average ([20, 30, 70]1), 40.0)
self.assertEqual (round (average([1, 5, 71), 1), 4.3)
with self.assertRaises (ZeroDivisionError) :
average ([])
with self.assertRaises (TypeError):
average (20, 30, 70)

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

1012 F4EHEE

“batteries included” J2& Python g5, & (YU IR 2 1] A8 e B ¢l B3 B E R ) TR . ol an:
* {fifi] xmlrpc.client fl xmlrpc.server AT Bl HAE S EERS . MHRTHATELT
AR R RN B A2 4 XML (145 B Al Al 1L 122325 10 44 1 R B

o PR email B HAAY T MIME F1H At RFC 2822 AH B & 7B CHRUE R0 S0 MHEDR Hofth 28 T
B smtplib fil poplib i SLEEHK HACHR A B BGAIUR, , B B 5u A TR S e it il W S A A )
MR AOATHE (CL I PRAESE ) AT B A B Rl 2 0 0 R G ELASTSE 1

« B Json BHEAL ISON ERHFMTEIR M 2B 2. cov TR R BRI B4 s 50 LA 9% 40 W E 1
LR, XEIREREEE T . xml.etree.ElementTree , xml.dom B xml.sax E{}HI
SO XML Jife. SRBUTH, ELeRTIRIE R (L T Python g AR 2B At T B Y 2ok A2 ().

* sqllite3 BfFHEEIWE SQLite ERHHA AR, FME— 8 — Uiy EoRHE ] AU B Sl 6 25 il
AEERMERY SQL FHIE -

o HEME SR BB gettext, locale, fil codecs &£,
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cHAPTER 11

REEE T —F ZERSY

5 R R S 2 SR AR R T R A A . R SR AR A B/ NE A

11.1 Lt

reprlib BHGRHE T —ANERLRAE repr O AL, M T4 ER KSR Z B AT AR

>>> import reprlib
>>> reprlib.repr(set ('supercalifragilisticexpialidocious'))
"{lal’ 'C', ldl, le|, lfl, lg|, ...}"

pprint BHGRHLTHNE AT EIFAER], Hob i N EXT SR 7 E SO RAERS B R ELIR . 4
AR KR AT, “SEk LR SUSIRATAF N AEE,  DATE S A Hb s i 2

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

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

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

textwrap BURFEGHE AL ICA B, DAIELY 45 52 1) e T8 -

>>> import textwrap

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

>>> print (textwrap.fill (doc, width=40))

(Rt
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(R —H)

The wrap () method is just like f£ill()
except that it returns a list of strings
instead of one big string with newlines
to separate the wrapped lines.

locale FLHRALIR 5 HEE U SCALH X BBk . locale BEbRAY format b 0 & —> grouping J& ik, W H
BT RE A A AL IR AT R

>>> import locale
>>> locale.setlocale(locale.LC_ALL, 'English_United States.1252")
'English_United States.1252'

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

>>> locale.format ("2d", x, grouping=True)

'1,234,567"

>>> locale.format_string (" ", (conv['currency_symbol'],

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

11.2 iR

string BHEE—NEMK Template 2K, HAGEMNTHE M P HELIEL. BRI PRS2
BRI OL T E H H SRR

A AR R 5 AT S, AT S A EAYRRY Python ARiRAF (BB & FEE. HFHIT R
) ML —EAEHAERES-R 5 AAFRRE R, i n] DATE S T B R S 2 A B T TC R S i . $9
PR SO FAF 8

>>> from string import Template

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

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

MRAET IR IH T BHOP RS GBI, A4 substitute () AL KeyError. XTIk
PEEIERRL N A, PR R A T AR RS2 86, N (] safe_substitute () Jy ikl fIEnE
R, A TR R R

>>> 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 [¥]-1-2E0] DA H E SCOpBAT. BIAN, PATR RIS IR WS ar it B dmap 4 2ihE, RN T A58 H
W BT RS R Rk KA o A

>>> import time, os.path

>>> photofiles = ['img_1074.jpg', 'img_1076.jpg', 'img_1077.jpg’']
>>> class BatchRename (Template) :
delimiter = 'S’

CFITgkED)
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HEH L5

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

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

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

print (' —> '.format (filename, newname))

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

BRI 55— L 2 5 e e 8 -5 2 R A A Hh AT 20 B TR o X (A0 XML SO S SCAR R A
HTML [ 2% e 08 1) 9 7 SCBEARUSC R Pl i «

11.3 A Z#HIHEIC RGN

struct BT pack () flunpack () &L, HTARPAE KR —HEHlEem . Ml Ron 7
TEAB zipfile BURAYREOLS , QT GERIE P —A> ZIP SCPFR A Sk 8. Pack QRS "E" A1 "1 4351
PEEP P T IS8 A "< BN E RS 8/ N 519 17

import struct

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

start = 0

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

start += 16

filename = data[start:start+filenamesize]

start += filenamesize

extra = data[start:start+extra_size]

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

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

114 2%

LA — O T AR UL 22 M55 BEAT AR RO SEOR . 2 AR T DASR i b B R B 20038, Y45 s A
Wy, REFHAML SRR Giafr. — MRV SR, VO Mt s e M T &R+ .

PATFACB SR T R threading BERANTE G GIE1TESs, HAE W LR PRI QRELETT:

import threading, zipfile

(Rt
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HEH L5
class AsyncZip (threading.Thread) :
def _ init_ (self, infile, outfile):
threading.Thread.__init__ (self)
self.infile = infile

self.outfile = outfile

def run(self):
f = zipfile.ZipFile(self.outfile, 'w', zipfile.ZIP_DEFLATED)
f.write(self.infile)
f.close()
print ('Finished background zip of:', self.infile)

background = AsyncZip ('mydata.txt', 'myarchive.zip')
background.start ()
print ('The main program continues to run in foreground.')

background. join () # Wait for the background task to finish
print ('Main program waited until background was done.')

ZAREN R LG, MR 2SR A 2 i A TR . S, threading FBLfE
LT AT RAEGE, WAL, F0E. KR RNESE.

ST BARFGRA, (ERUNR BT SR AN N] DA 30— 2exfE DA B . Rk, SEBR AR S5 PMERY &
PeT5 5 R A M IR R AR P 2] — DA R, RS queue BB ZRARALR R H HABLAR IR .
AR Queve XTGIHTARRRIEFMMNA, EHTdor, HhEE, Wi,

11.5 BE

logging HIERIEHLDIAEFF & H ARG HEICR AL . ERFPIRHEILT, HEHEM LD T sys.

stderr

import logging
logging.debug ('Debugging information')
logging.info('Informational message')

logging.warning ('Warning:config file not found', 'server.conf')
logging.error ('Error occurred')

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

X EDA T i

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred
CRITICAL:root:Critical error —- shutting down

BRINTE LR, informational 71 debugging i S Bl i i & A ik BURRMERT R Ho At 1 BT AL 45K 6
R R, B, BT ECHTTP 55 g, Bn0ad dEas ol ARSI S0 S P A [ i iy 07 5

DEBUG, INFO, WARNING, ERROR, Hl CRITICAL,
H RG] PAE 3 Python L, AT AR FRECAE SOz, DAGE B 2 S H 70k o7 ek b R T .
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11.6 585|H

Python 2 [ BT WA B (XERZ BN G TT I VTRl garbage collection KFERAEIRTIT) o KA
R a— 5 B BR 5 A A SR 5 R AT

BT AR SRS AR BEAE N, (/R AR REFEEGOH AR R B R EREAT]. AR, BRER
NS HAR AT . weakre £ BLERFLHLH) T H W DURLAAES | BLREIR BT 5. X5
AHFFENS, EXRFASIN DGR RRE R, HONS5 X Gl Al . SN AR A T
BRI R T AT

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

>>> a

= A(10) # create a reference

>>> d = weakref.WeakValueDictionary ()
>>> d['primary'] = a # does not create a reference
>>> d['primary'] # fetch the object if it is still alive
10
>>> del a # remove the one reference
>>> gc.collect () # run garbage collection right away
0
>>> d['primary'] # entry was automatically removed
Traceback (most recent call last):

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

d['primary'] # entry was automatically removed

File "C:/python39/1lib/weakref.py", line 46, in __getitem_
o = self.datalkey] ()
KeyError: 'primary'

1.7 AFREIIRNIA

VR T ARG T K T DAEE N B REEORB 2 . (B2, ARBamERAANRED &R,
array BHRHE T —Fl array O X, BRMTIIE, EHGEIAMHERE B R HAA S £ E S, T
H BT T — N AP FAT A B TT R AT BGRB8 CGRBS S i), X T A1) ok
W, BANSH 12 AR TE Python 17 int X4 745 225 16 S

>>> from array import array

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

26932

>>> al[l:3]

array ('H', [10, 7001])

collections BHHRL T —F deque () W5, BRMTINE, (BN s AT E R, iioE
1AL FRAH BE RN« BRI GE T S B BA A BE A ST R R

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

(R Itakss)
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(R —H)

>>> 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)

TER SN RLBASE, P PRt Ot T HAR TR, Bl bisect BIBREA M THRMEA PR KA

>>> import bisect

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

>>> scores

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

heapq BEHUR L TR H A FR LI KB o/ IMERI A H B RISIECL A Z . X0 T 75 R i
i/ INCER AN BLE AT SE SRS R HE 7 1 A AR A

>>> from heapg 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 +#{lFRIEH

decimal FHLEft T —Ff Decimal HHmIEA T+ itk B, FHHCNER float HEHIF SILH,
I RIE T

o W08 55 I PRI HC At 5 R 1 0t fh s 1) o

. PRI,

o A DY LA AT R A B A R

o BESARUNEISL, B

o JPHIEEEER S T 158 M T AR VT RC Ry B A Y o

B, e - R R B RO B 70 e THURN SR BRSSPSR . EREER Y
HHLAF R R 2R

>>> from decimal import *

>>> round(Decimal ('0.70") * Decimal('1.05"), 2)
Decimal ('0.74")

>>> round (.70 * 1.05, 2)

0.73

Decimal FRMERAREREINE, HREEA A BAPERE A iﬁJT&tﬂ PUANA R Decimal ] DA
BEULP TIa o G 24 PR R B AR 2R T I RO & T 30
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FEFRRHE MR Decimal JEREAE AT T —2EH 7 BOR LA IE H AALIE S A SR AR -

>>> Decimal ('1.00") % Decimal('.10")
Decimal ('0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal ('0.1')]1*10) == Decimal('1.0")
True

>>> sum([0.1]*10) == 1.0

False

decimal MEHRFLHL TR BT 2 R R

>>> getcontext () .prec = 36
>>> Decimal (1) / Decimal (7)
Decimal ('0.142857142857142857142857142857142857")
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CHAPTER 12

i RiEREd

12.1 &4y

Python [ I A2 Uit & JH B TEBRE R B A B (RIS A . P R A R 0% 6 5 S (1R o A 1) e B
PRI (V3 M0 3 o] RE R S L MR IR SR b B 1E B2 3 11 R PR R AR A o SRR A A ) 1 P 438
%o

MR K] 82048 —42 Python it i AT & T A B REXY 20K . QSRR A /52— R45E i AAlL
mlOWﬁf%% e R B 5% 2.0 L, RENE R T RN 4 1.0 502 2.0 F @ {E58, PABURIE
= N E O

B ERAE WIS (virwal environment) |, 82— ER A, [FHE &G TS RAK
Python, PAN— RSB L.

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

12.2 B FRBR

e S A PR EME B AL venv. venv Sl & 24 ARREEIRUAS I BOHT A Python. ZL2 4RI
R B AF A Python, KA PAIZ# python3 {414 B & o2 (L B AR Python.

TR L [EHRE BRI Re e, FEARE) e BN BB (¥ R 2 4%, 7E seript "PAT venv B4 [E] HA45 & Bk
A path:

python3 -m venv tutorial-env

MR tutorial-env NEFEWEE, BEES tutorial-env Eklsk, [ H W E7E L &7 —{f4 Python
FAEREIA MR R . DASOR RS2 IR A R A ke

@M%ﬁ%ﬁm@%&ﬁ%an'ﬁ?%bL%%éﬁE%T%%%ﬁ*%h%ﬁ M3 5 75 2%
e HSREEFTROMBRE I — R AR B BERT 1 SR TR SR . env BREEACE E SOCHF R AR P5E
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— FARESE T —HEER S, AR ] PAEIE)fih
1E Windows Z&&tH, fff:

’tutorialfenv\Scripts\activate.bat

7£ Unix 8% MacOS Z# %%, {#1H:

’source tutorial-env/bin/activate

(38 Be B =U A 8 Y bash shell. WA AR 2 A esh (34 £ish shell, JEE I H#H K activate.csh il
activate.fish [FI7A,)

(EV ) (EVARE 2455 € oA 5 R 1 shell $2 70 e AR AR IE LA i (E B, (B LA BSOS AR AE AT python
FRIRFAE T AT 2552 1) Python A%, 1 An[E:

$ source ~/envs/tutorial-env/bin/activate
(tutorial-env) $ python
Python 3.5.1 (default, May 6 2016, 10:59:36)

>>> import sys

>>> sys.path

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

123 H pip EBEHF

PRAT DAGE I — (8 n i pip ARG . THRCRIB R E 1. pip FE & 1€ Python Package Index <https:
/lpypi.org> LR, YRAT AR VR [EEE 2 FIE Python Package Index, Si/2fiH] pip MIFRE#RIkE:

(tutorial-env) $ pip search astronomy

skyfield - Elegant astronomy for Python

gary — Galactic astronomy and gravitational dynamics.

novas — The United States Naval Observatory NOVAS astronomy library
astroobs - Provides astronomy ephemeris to plan telescope observations
PyAstronomy — A collection of astronomy related tools for Python.

pip AW 17454 “search”, “install”, “uninstall”, “freeze” %:%%, (i8] DA installing-index [E1HH 2 5 H)L
5 pip MISEHESCHHEIRT. )

VRAT DA 4 5 B (F 4 T AR L B RO A B

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

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

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

PRt n] PASZE AR RS 44 R 2 AR == RIS A R o 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

(Rt
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(R —H)

Installing collected packages: requests
Successfully installed requests-2.6.0

FORIREHATIIR S, pip GRIERMA CALHGH, RRAEHAM. ARnl AR HEARTR r A S I 2
BRZA, B2 ARAT pip install ——upgrade AUEEMETHR B I RA -

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

pip uninstall R[22 M EV4 T AEEBEREE h R IR .
pip show A ABH /R —fRIFE & 150 &l

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

Name: requests

Version: 2.7.0

Summary: Python HTTP for Humans.
Home-page: http://python-requests.org
Author: Kenneth Reitz

Author-email: me@kennethreitz.com
License: Apache 2.0

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

pip list GHUREEFREE FITA B QAR BN

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

numpy (1.9.2)

pip (7.0.3)

requests (2.7.0)
setuptools (16.0)

pip freeze M PAEE—#MHC LKW EME R, (HR2ELMH pip install W AR, —M
L B2 B AU requirements. txt RS

(tutorial-env) $ pip freeze > requirements.txt
(tutorial-env) $ cat requirements.txt
novas==3.1.1.3

numpy==1.9.2

requests==2.7.0

requirements.txt A AR R A S, (B AAEERE S EAREA—350. #H&ETPAER install
- TAEH BN

(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))

(CFgksn)
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(R —H)

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 ELIEE. FTPAZ % installing-index [EJWIE S 52N pip 2H G BRES T HEAHEH
AH B2 ] PAYE Python Package Index bR DABUISATER, T DA% distributing-index [FJHA .
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cHAPTER 13

REA I REE L) 7

(ET##

AR T] REIEEI A6 ] Python (1Y BILER— (e R% Al 4 ¥ B4 ) Python ACREITE B 2 4 37 v BT g iy

. Rz M EI S T 2 e ?
AHE 2 Python SR —AB4Y .m0y OISR ET B At SO (L

* library-index:

PRz ESE G T, et e (HERR) 252K 8, w2 s o o EI R 50
Ao FFMENY Python B4 THUA & (0 & K 2 M INARAS . A US4 nl DAGEHK Unix (546 . il HTTP 504
R, EAERLE. TSI, e CGLAE. AR, MarZ HAbEs . EEwAmEs%
FE AT AGAR 1 fif AT VR LEAA T DA -

« installing-index: [FHH B figfee 2] 22 & ot Python {3 FF 25 T 4 5 AOARCAH
« reference-index: Python #EvA A SRR FEMEINA . &0 O ER R AR GA Lz 1y, (EE— G5

By e ha 2 AR A -

T4 Python [{ &5 :

* https://www.python.org: Python [#) =24 . BALS MG, SCAFASGHAS 2 Python AH B WAE E . 44

shEIE A E S B A A, U2 BN, HA DA RO A S SR A (LT & L EAE R e, A
A L A U 2 MR (B R I g 7 5«

https://docs.python.org: id 55 B Python f{) 344,

https://pypi.org: The Python Package Index, PAF[ti#HEFR A Cheese Shop', 20 %% - [ i Python
PR Go YARETFIG LA, AR7T DATE AL A T30 DAE HoAt N BEHR BB

https://code.activestate.com/recipes/langs/python/: Python Cookbook & —ff#H % KR BERI G4, K
FRIRAE DA S A F R TEIAR o — S - e B AR () B R U i S 7 — 4R 44 [E] Python Cookbook (O Reilly &
Associates, ISBN 0-596-00797-3.) fjsgE s,

http://www.pyvideo.org € 5f & B 35 AL 5 e [E]Irlf 42 5 Python AH B A 52 F i o

https://scipy.org: The Scientific Python 352 & — i £ 7% I Jf& oy 2 P57 S S BB VRO S, DA ST e A
PSR EAZERE). JEEM RS R E. SE s — RN BT,

“Cheese Shop” J& Monty Python [fj—ANE 1 — (B SR EN— K YIRS, (HICiA SR iiRs , 15 AARuLIEA 1% .
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7% Python AH B i1 5 ] B B RE I H, AT DASRIE BB BIREAL comp. lang. python, B E %2 python-
list@python.org [T 27 1% B (mailing list) o iy B R AFUR T 29375 e (0 AT, DAY o O 38 R vl P SR 2385045 1 )
WAy . R RO BV, A (IR M. Ak IR ORAL, BAR
TEAEAE https://mail.python.org/pipermail/

TESRAGZ BT, el R e R (Wil FAQ) (i HEl. FAQ & [ml& i BUR £ ki i 1
R, AR 2 M 5 A A A AR ED ) L) s

&iE
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cHAPTER 14

X EXmIEMMmIEH L

HFLEHA [ Python AEREAS SRS #8224 1B AT I 2 48 D7 S5k, 2440l Korn shell I GNU Bash shell ()2 fig
ﬁﬁ\g %E 1 GNU Readline R5CBE, — A SCRp2 Mgita Tl sNn . XA E H O mSO, Tl_iﬁdl]
AU T

14.1 Tab #p&F4IEHE

TEMEREGR IR BRI, Hbh AR ALY B THBERE FZhTIT, PABEYERE T Tab BRI Ah R i, &
KA Python iFAJL AR, MHIJRHAL BRI B A FR. AR string. a RN, ERREAER)S
A ZRIEGR, ARG R ISR G JE Ay AN AR __getattr_ () TR
X GRFERAKI— oY, R AT RER AT RS . BROARCE T U4 by il s Ar7e M - H 5%
N4h .python_history HySCHF. FET—IK Python MRS Sl IIE], iy sics® s IH AT

14.2 BRAR A REXNERSR

Python e 5 BRI EL, IR T — K8 ToiBRE, A LEm R INRE: R BT i RS AT
I HE (AT AR I HE R R AR BT S ) , B . Ab WL T A RS Ao 3. A
LEkE (BRREW) 5, 515 AR5 2 H TR

— AT ISR R A H AR )2 [Python, BOAAFTE T A —BUR], BHA tab kb4, HREXIRAEST
LESRAEEIIRE . BN AR E BIHAR AN AN R e 55— DRI R 3 2 < SRR 2 bpython.
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cHAPTER 15

FRISUER - [ERE SRR

TERTAMAERE T, I B OE S A NIFOR . BIINE, FE g hr/ N

’0.125

Al g AE) 1/10 + 2/100 + 5/1000, [RIEEAYET, i/ Ng:

’0.00I

A E) 072 + 074 + 1/8. S WHE/INECH AR R B B0, 1 PRE— B IE AR RIFE R I DA TR0, AR5 DAtk
PR

ASEMR, KE MO MERERE A 0 MEGRIR . —IRAETRI, S AR i i 7 B e B
FEAERT R b ) e N B BOR

FEEOL T, B P A S W . ASM B 1/3 [V, T DA HU (o )it (o N

’0.3 ‘

o, AR

’0.33 ‘

e S bpUR S

’0.333

R, AR 2 DA MR NE, AR RSP RAR IR FOR 173, (BRI BEBOIGHOR 1E b2
a~ 1/3,

[IRRRYTERE, AN RIS A A AR e /N, e /N 0.1 FREETA R 3 i/ NEOR i 3% . A
THEC/NE, 1710 g R AER N

0.0001100110011001100110011001100110011001100110011...

105



Python Tutorial, £(E] 3.9.3

NSRRI R O3, SO a2 OME . B R B, REUEEE I 375y Bl
eIy, ﬁqjéa\%ﬁé%%ﬁ&iumﬁﬁﬁnﬂﬂ 53 fEficoR, R CERA e . £ /10 fFrp,
M5 #4(E) 3602879701896397 / 2 ** 55, M@K R T, HRSEES MR 1/10 fEIE#K
1H.

HUR BESURI07750, REMHE EEG S B2 LM . Python W& B — M+ AL MIfE, HITM
TR R R T B O AL UE R A ME . FERZ BRI R T, W2 Python B & E I 52480 1
HEALHE, HIOR AR AR R 0.1 i i Ona e, e EURE:

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

i8N A R 2, BTA Python i (B BRFFAE nT AR Z M IR, HBUR & AR RUHE:

>>> 1 / 10
0.1

—E SO, MESR B R BT ARG HERY 110, (HELIE ARSI REFR I i Ry o, B
TS Y

AR, ARFZARE O, MR — @ m A /e flimE: #5010 Fo.
10000000000000001 H 0.1000000000000000055511151231257827021181583404541015625,

#h 3602879701896397 / 2 ** 55 Y. NS = (8 Bt R IR — T UM, A fo— i (EL 56 T
PARERR, [AREERER eval (repr(x)) == x.

&5 |, Python (42787 JC (prompt) BLEIE ) repr () K€ 548 FREIA A 17 ARG 0.
10000000000000001, 4 Python 3.1 fiZBA%A, Python (FEXAMAYFRSL L) AT DASESRI: op A 40 1 B (EI i 82
HWHRE 0.1,

HE, B ﬁuﬁcgﬁﬁiﬁ%@?%ﬁm%ﬁ [EIR 2 Python [A§3% (bug), SR m‘“ﬁiﬁﬁ%ﬂ’]ig HEHR
ﬁnnmiggﬁm?ﬁ@%ﬁpﬁ Gt &R B R BRI S BT (EAR ISR RE S Tﬂﬁfil 4
B t

[ELRSEEPRER M, AT REAR A 5 R A% 54 (string formatting) (1A= BR 7 A 28007

>>> format (math.pi, '.12g') # give 12 significant digits
'3.14159265359"'

>>> format (math.pi, '.2f") # give 2 digits after the point
'3.14"

>>> repr (math.pi)
'3.141592653589793"

W MHMREEMSE, EREERLD, BN —BL5E: REA EAE & A IR BE TR 7 89
18-

BEELEREGEIE T L8, S (E, 0.1 AREIER 1/10, {E=A8 0.1 (KEA N, A EELE
FEER 0.3:

>> .1 + .1 4+ .1 == .3
False

[F] IR 0.1 NEEFFEEHATRGERY 1710, 3274 0.3 REEFF B HIDRMERY 3/10, FSeH round () MAEAE
AEHED:

>>> round (.1, 1) + round(.1, 1) + round(.1, 1) == round(.3, 1)
False
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HESR T AN G E A M RORS HERE, (A round O BRI A SRR AG BT R B, At —2¢, Ak§Hg
AR (B A58 15 T AL L

>>> round(.1 + .1 + .1, 10) == round(.3, 10)
True

TR E AR R B R RO B, SRR T [0.1] RUREL. dn2RAR
THA R RS H e BAHIE, TTPAZ% The Perils of Floating Point (7#Hi¥ER)

IEWI R SCERER S TS, RIS TR R AR (HR AT T HOF S BN A Python 1% 451z
B R SR T s S R T S, e R 2 Bl AR S AR B 2453 B AR 29 /E M 1
ABEASRAL PR, XX R EEUTL S R AN E 208, (BARISEFR SR eI AEHERIEAR ,, HAWRE s AR
RES SECHRIS ARTIR.

BRI S B DU SEA7AE , (EX T R HOE T s E MR R UL, VR TR R i 4 R &5 R B A H
PRIFEE ) PERIBE DTS BRI R 45 . st () WFEE LW, XTEREER T S E formatstrings
str.format () HIEMPAEXRAST.

5 EAE A T B R R 5, W decimal ARH, ZAHSEIL TS A v Y AR EE Y.
JiEN £ ot il =

F—FMIEXPAERZE N fractions BIHURHESZRE, ARSI T AT H BB BEAZE (L nT AR
FRg 13 ZRERBE) «

WA T B E I ERE R, RV %E— FEEZH Python 2 NumPy DA K i SciPy 5l H i ik 2 H
CHCFEMFEIEE AL, Z 0 <https:/scipy.org>.

Python 2 {It 746 T H | B PATEARERY #8258 — N7 S EORS iREL) ADEs O R3S B . B0 £1oat .
as_integer_ratio () HYESIFFSEER N— 0%

>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

e — MR BI LR, &R AR R Te it B s

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () JERVAT/NHER] (DA 16 Sy 88) RIFTRPFSEL, FIFERELS th ARAEAEAR A VTS L RS A (L

>>> x.hex ()
'0x1.921£f9f01b866ep+1"

RO B A 7/ T 7R T B AR 1 e T (L

>>> x == float.fromhex ('0x1.921f9f01b866ep+1")
True

BT X R E R, EEHTFERARRA (CF&TE5) 1) Python BAEUE, AN CHEAHFEAE M
HAIES (40 Java Fl C99) A k.

H—MAE AW THE math. fsum () KL, EA BT RKAER TG ER L. BSESUE S mE it
HR R EE BRI o XA DAMRIFHLAR R MRS B B, T34 R A ST R B RE R 45 3 B A %
R

>>> sum([0.1] * 10) == 1.0

False

>>> math.fsum([0.1] * 10) == 1.0
True
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15.1 RiRMEEIR

A/NRAEANERE0.17 A5 1, FFULIIART] AZERESE A0 B2 DA TR Bl AT (B AT 2 A K
TR R AR

RO R (TR RZH) T NICEIE AR (DA 2 RO iR g
FEHURORE R, BCHE M4 Python (8% Perl, C. C++. Java. Fortran LR ¥F & ILBIE ) ZMAL LRI
e O BRI B A D

WA ASIEAE? 1/10 Je Toyk ] — bR/ MBS R n 9. F AT (2000 4F 11 ) JLP-BrAy 1] IEEE-754 7 502
SFRRHERILE AR LT BTl RGEF-B#8 2 Python 7 ;U 8L IEEE-754  “XURSREIRIL™ . 754 XK B2 S A
5 53 AIAEEE, PULAER A, VISR 0.1 Hefl g A J72%*N TR X P RERm R e il 4, o T ok
T 53 AR B

’1 /10 ~= J / (2%*N) ‘
BHH
’J “= 2%*N / 10 ‘

HHMT JISUA4 53 67 (B >= 2+%*52 {H < 2%*53), N BffE(E N 56:

>>> 2%*52 <= 2%*56 // 10 < 2**53
True

WtEYl, 56 EME—H) N (HREL J 1814 53 . XAE J By fefE nT Bl e 280 8 AR TY:

>>> g, r = divmod (2**56, 10)
>>> r
6

MR R0E S 10 BY—2, el M Tl Py 5 A RAS:

>>> g+l
7205759403792794

SRKETE 754 BURSET 1710 WA UE R

’7205759403792794 / 2 ** 56 ‘

TR BRI DA £ SR NECK:

’3602879701896397 / 2 ** 55 ‘

BB TR T 1 B A, XSRS FBSRT 17105 QRFA A ) B A, WETE2 /N T 1710,
EFAC U EERA L2 #4489 1/10!

W T EKIEARS “FH” 1/10: LA DIREE F A e/ N, B TR B R B fd: 754 XU EE LD
{H:

>>> 0.1 * 2 ** 55
3602879701896397.0

WRFA IR/ NEORDA 104455, JATRT AE B o 55 A2AY -+ BE %L

>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625
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KR REAEAEAE AL B DB 25 T - 1% 0.1000000000000000055511151231257827021181583404541015625
WEIEE (RIERIARAL Python) HONL& /R XSS B HUbBIBE, TR RS Ah 17 (A T

>>> format (0.1, '.17f")
'0.10000000000000001"

fractions il decimal BiHen] SHEfT ST A E A S

>>> from decimal import Decimal
>>> from fractions import Fraction

>>> Fraction.from float (0.1)
Fraction (3602879701896397, 36028797018963968)

>>> (0.1) .as_integer_ratio()
(3602879701896397, 36028797018963968)

>>> Decimal.from_float (0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")

>>> format (Decimal.from_float (0.1), '.17")
'0.10000000000000001"
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cHAPTER 16

it [

16.1 EEiER

16.1.1 SHiRAMEE

BRAGTRRT, AR STT AR R R A DO . AR, FRR 2] Eay S 3nAT: WPREANZ
K HICHE, (TR Z S, BFSUEDRERS . (X RN RA IS try ifiA)H i except
PR ) AR TR, 2SR TF AIERRESIR L AR S AR . B
ARG DA RCE AR ERT IR 16214 1L 4t RS AR HE B AL

47 (%A Control-C ok Delete ) ##A EEEUHIRR SBEH M AR [ FHRRFF TEIRATA
AT A TR TE | & 1) KeyboardInterrupt J&, BIDAH try iBAJ4HE,
16.1.2 T[H1TAY Python BHI&

£ BSD 452€ Unix £4¢ L, Python AR PAEHINAT, U shell WAL, 547U

’#]/usr/bin/env python3.5

(BRBLAREE AL T M 8 PATH ) IARRIITSG, HRESCIFBRCE N AT E T # 0 AU STIFRY RTINS 74 TERE
SPGB, AT RA Unix #2147 45 R (" \n') Z53R, MiAJ2PA Windows ('\r\n') {7452, R,
HOONERE 74T ' # 7 Python HUZEREIT 1A

AT DA chmod iy 4 A BIA SR A AT A LU BR

’$ chmod +x myscript.py

1E Windows 245 I, WA “AIPATEN" A& . Python Ze3ffF H ot . py X5 python. exe HIXEL,
BLREXLHT Python SCUFRt & F A A AIZFT. §RMAT LR pyw , ZERXAMEBLT , 23 B & H B
BE0.

I GNU Readline {0,/ 7 85 1] i £ JHL 115 Rl o«
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16.1.3 X ERXBaNH

MIRPARE H ] Python B, BRR S SN ERERS TR S PUAT—SEhrifE a2, R 8. & PAE R4
A PYTHONSTARTUP [JEREEAS i i BN & R sl a2 0 S A4 R SE 8 . X 2Ll F Unix shell i) .profile I

b
HE -

S R A H AR TN B2, iiAEAE Python AIAS IR S BURTEL TE /dev/tty T HYHIHA R
i OF#F SRR R — N EA LT ) o IS IET I FTTE R iy 24 258 18] 5 52 BRSO IA,, BrAEsE X
R AR R ATEAC A LA B o AR ] ATEZ S SRR F sys . ps1 il sys.ps2.

AR ARAE Y BT H % B — BN R B S, ARWTPABEI R if os.path.isfile('.pythonrc.

py'): exec(open('.pythonrc.py') .read()) XFEMMAILIEL B0 XA EHTmE. WRE
TERIAS 5 F e B S, A2 AR mp S PR A T e 45

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 EHJER

Python F2 I T A4 ToRILAR A E LE: sitecustomize fllusercustomize. TARI TR, Bt
o R F I | site-packages HRHYALE . 3l Python Fiz4 7 AUAS:

>>> import site
>>> site.getusersitepackages ()
'/home/user/.local/lib/python3.5/site-packages'

B, P LAEZ H S B — 44 usercustomize.py SO, HRIIHHAAMAR Y. EXLH
Python MK/, BRAFEDA -s WSR3, RN ASITA.

sitecustomize PAMIFE A X TAE, {HiE% thit B L B B 7E £ 5 site-packages H 5% P41, IF7E
usercustomize ZHIBIFA . A XIFEHFHESH site BRI,

I3
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APPENDIX A

RIEXTHRR

>>> B A ERIARY Python $2/R4F . AEAE S R T-REPARZ B s E MR REAS LA T RE A RS 2 i
- AR A X
o SEH SR A KR AT ERIA Y Python BURAT, A% ArilkngfRass, MO SM AR Y
(B35 s, i =85%), e — &tz )E.
* Ellipsis NEHFE.
2to3 #t! Python 2.x fUA% 464 Python 3.x AAASAY T H. , WAL MRATIRAY , 3k D ARAFTA ,  AbIHZ6 I 40k i 2 1y
N e

2t03 A AEAREE Y, B4l 1ib2to3; $2HE T A0 & Tools/scripts/2to3. N 2to3-
reference ,

abstract base class -- 4 3ER G LB ABC, @Xfduck-typing [AFNTE, BEFEML T —Fp i SCHE: 0 0087
X, M2 FHAMS G E hasattr () BT AMEE MR (FlHantEH BAR ). ABCHIA
TR, XTI R 5 HABE, HAMWIRERE isinstance () Al issubclass () FRAR; #
UL abe fHSCRY . Python H 4% WE R ABC HTSLIEH454 (7F collections. abe #idkHr) |
BFE (FF numbers fEE ) L W (FF io Bitkh) . SAEREAMELS (FF importlib.abce bk
H) o ARA] DA abe Bk A H ) ABC.

annotation -- JEfig CECR| NS R BEM: . REUES SR IMMERIARE, B ENE  ype hint AR .

JRrR A R AR AR B A T AN TG, (B4 A . B MR R B b & 2 A O . 8RR ALY
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 ] PEP 526, XJIHINEEHH NE .
argument -- 5 7EVE ) BREAHME L function  (Bmethod ) WH. S84 FWifh:

o XA A TERBOR T PRI A FR AT (B0 name=) SUEAE N A STERTTAIA ** 17 S
ME A 2B, 3 A1 S FELATRXT complex () By M HIYJET Kt 24

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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s EEAH ART RKBETFSHSEC MESHEI TSRO ERTT S AR/ S AR a4
* [iterable P TERGAEN . 28BIKIE, 3 A1 5 FELA TR g TS 4

complex (3, 5)
complex (* (3, 5))

S TRE LS R B o Y B R AS B . A RN 2 L, calls —5 . ARIEIEYE, ARARAER AT
FRFR—NSHG BB B E PR XTI 1 eyl A% o
F3Z Wparameter RIEFRFH , & WIAEH S 5ES X5 PEP 362,

asynchronous context manager -- 5325 |- F S PIEY AR E I E X _ aenter_ () Ml __aexit_ ()
JrERXT asyne with @A) P RFREEIATEE S, B PEP 492 5] A,

asynchronous generator -- 532522 K% 1% BB Masynchronous generator iterator IR, B 5 async def
& SRR R BARAAERL, ARFRZAATET B vield REX A —FRIIWTE async for fEHH{H
.
WARTE T T8 A0 A ian i, EERLRE IR AT AR 24 77 £ R B R R E . WRFEE-ERL
HARE S, TR A FR AR Lo
— AR SR BT GRS await FiAX B H asyne for VAN async with {E4].

asynchronous generator iterator -- 525 2 R85 5028 asynchronous generator FRELFT B EE IR 4 .
WIS & T asynchronous iterator, Y4 __anext__ () FEW B Bl — AR GOR AT 740
AR R AR BB R —A> yield Rkl
F/0 yield SR ARALIE, T (B IPARES R R ROATEE Y ry i), 4%
A R EERESHAM __anext_ () REIW TSR ZHERIKZNS, ESMNEHFOLESLEINTT. S0
PEP 492 Fi PEP 525,

asynchronous iterable -- 2B [ B 7] #£ async for i A) o g A A9 X 4. 6 J0E B W
__aiter_ () F¥ERE—Aasynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator -- 525088 ST _ aiter_ () Ml __anext_ () HFYEMIXIE. _ _anext_ W)
R Bl —~awaitable ¥} 5. async for SACFEREIEMREIN __anext_ () LTI [a] o8 A ZE R4}
%, HINHF| K —1 StopAsyncIteration BH. H] PEP 492 5] A,

attribute -- J& M KB —AWRIME, ATRAG G5 2Rl HA TR B, WR— R o BA
— M@t a, WATLAR o.a KEIHE.

awaitable -- [ZEREN R BETE await Tl PRI S . v P coroutine B2 HA __await__ () JT¥EM
St% ., 2 PEP 492,

BDFL “Z& 5 zZE0#E” W45, B Guido van Rossum, Python )61 .

binary file -- JEHISCAE file object BENS IS F 7 2 xt %o ZdEHISCHI B FOFE A RIS (Trbt, Twb!
or 'rb+') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIOfl gzip.
GzipFile HJSLfH.
J115 S Wtext file T fRRENS RS st XM SCARTSR .

bytes-like object -- = Yi0f %R 7 bufferobjects 7 H.fE 5 ) C-contiguous Fh it . X HIEFFHA bytes,
bytearray fll array.array X%, PARVFLIE# memoryview W5 . AR 04 L Fp i il
BAEEAEP R XS RGP SO A SGE T B R
FROUE RN AR B IR . XA RAE SO T E R AT E TR . ARG MR
il f13E bytearray PAJ bytearray [ memoryview, HAWMEAEZR —#HIBEIRAFT A0 AE %)
% HERETENER"); XM RNE T4 bytes ALK bytes X4 memoryview.

bytecode -- ‘¢ {ifih Python JFCHS 24 g1t R 7515, R CPython fifRégs 3R/ Python #2)7  ER AL .
WIDIB S EZAFAE cpyc SCHFH, SRS R BAT IRl — SO BE TR (PT DA G 25 REVRAG B8 2 13
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) o X PR S B ATEAE T R AT AL K virual machine 2t F5YEREA R Python
FEAWL ER T A —E @, A —ERELEA ] Python A 37 .

FATIGHE 24 R AT ATE dis BRI SR AR .
callback -- A1 —ANMERSHCRAE A DA DATE A S 1 54 20 e U FH 1 - iR o 4
class -- 28 KRB e RN . 2 SGIE SR HZ I 5L B B T BV R v 3L
class variable -- Y& FE3EHE UWAZE R, I HAURTERMZ R FAB Y (AR TE R S8 B E0 .

coercion -- SR TE AL ST M R RS E R, — B S0 R b 4R o) — AP L. 91
W, int (3.15) ERFEVRSEGE NEEREL 3, (HAE 3+4.5 1, SEIEBA—3 (—/H2 int, —4>
J2 float) , WF A MR ZEBUA GEMTIN, TN % TypeError, UIREAT o Hil B LA S ,
7 BUL IR T ] e S 50— R ZEBY, BN S AL £1loat (3) +4.5 A2 3+4.5,

complex number -- 535 @ EHARGENY R, PR BUFEE R N — DS AR . R
e HERCEAOL (-1 PO AR) OSSR, ERAEREAT SN 1, TSN J. Python NI TR
By sofy, RN TREARC 20 g —A 5 52, Bl 3+15. WIPRTEE math BEH AT HX)
WARBURA, #HH cmath, RERMEARE — DB RAECARE. NRIREBOERA L, ZIEE
LT A AL

context manager -- |- F3CAHIAY & with AP, ldE L __enter () Fl_exit_ () FVRE
HIAFDRASIIA S . 20 PEP 343,

context variable -- |- F 30 & —FR$E B @AY BT SO ARA R R ER S & . X R TAEL AL R AR A
filf P AR NPT AR AT AR R R A Bl . A, X B R SUERSRUL, — M TER TR A £
A BT BT SO ER) FR AR RN KRS AR I TIBES. 2 contextvars,

contiguous -- JEZ; — GRS C & 825 Fortran & Sl X POA R ELERY . F4EZ rh 2 C Il Fortran %
i E—AEET, FrA A% B B AHE AR I SRS , SR B IR BN R G T . 752
% CHEZBA R, 4k NAFHIIEHES I f5e e — DR 5 U5 R0 4% H NP B fe b . {HJ2 A Fortran TS24
R ARG B R

coroutine -- P PifeE T HIRER)E BB, T IR AT DATERE — b AGFAE DS — RGB . PR AT DAEVF
ZARP R EVEA L BHAWKE . EfTEd asyne def iHHREH. 2L PEP 492,

coroutine function -- BpRLFREL IR [0l —Scoroutine ST R RE . THMEREEd asyne def iBASEE X, FF
A HEfL S await, async for fll async with e, X2 d PEP 492 5] A1

CPython Python ZifiFi 5 W MIESLEL, 7 python.org b A, "CPython” — il Jij T LA EEIRFHF ML L BL-5 HoAh
SEELGI AN Jython B IronPython A X 51

decorator -- 3N IR EME N 5 — D eRE R AL, HE T ewrapper EATEA ORI TRECE . SiligRn
LT AdE classmethod () Ml staticmethod ().

AR IR, DU AR B0 ST S R Se 55

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

[ AR S S 28, (Bl R . A X ER RIS 7T 2 0L sREE SO 2858 SURY SCRY
descriptor -- §liik#s (TEX T _get_ (), _set_ () Bl __delete_ () H¥EMMNE. B—PLEMHE
HHERZRES, BRI T S B A R L . EEE T, a.b RARE. R E SR
— BT STE a R FHAERATN b BIXTE, BAR b — R, WS X R b 4%
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Tiike BEARA SSRGS 2 IR AR Python (1Y ¢ 68, XN 2 1 2 B BEARIE I BLA , (04 B2
Jriks JEtE. ROk BESOTIRLA BRI G AR

A KB IRNE Z (5, S descriptors B i i fi e«

dictionary -- “ylL — /N CHRE L, Ho AT S A AR L S 2 AH Y B (E . BRI DL AR HA __hash__ ()
__eq__ () HERINIS .. I Perl &5 RN hash,

dictionary comprehension -- “y il S 4B — D] A AN G P BT A B A JU R IR AR [ 45 R ML —
BEEY:, results = {n: n ** 2 for n in range(10) } AW — 1 HE n F{HEn ** 2 BYBL
B R 7 . 2 I, comprehensions

dictionary view -- ‘FHLELE M dict.keys (), dict.values () fil dict.items () IR [ ITERBEIR N F
HWAE . ENRETFHAHN—DISHE, XEWE Y PSSR, HEESHHN AR BT
SR SR o EUE RS, AT 1ist (dictview) . £ dict-views.

docstring -- SRS FRFH (N3 AR ISR — 2R B FAF s P . eI RITIN &
P, BRI R B TTEZE . sRAEHER __doc_ @M. T e HTIUENE,
PRI SR Xt SR A TR SRS A RO

duck-typing -- 1878 F5—FhgRfRE XA, EIFAKEE RIS RE R e 2w A EfmED, med
BRSO o EsUErE (CRERGN T, nEREGEN T, BatEmen T . ) hTimiEE
FHAER e 288, it RIS vl i e 2 SRR T R G ME . 19 T2 BLE G type () B
isinstance () Kpill. ((HZEEEN B0 DAMH 46 28 % fENRh e, ) AR R hasattr ()
K e 2 EAFP 4Rf

EAFP R HORVFIT A D) IS0 4i5 . X Python 5 J AU 2 5 RS 2 85 T 75 1) B sl S AP AE
HAEBE B BRI R A o XA it PO AR IR @ KiRIs ] try Al except T4, T HAIN Y
MR FTELBYL W%, #ILT C SRR HAhiE = .

expression -- Lk W DK FAMEMTEEFIC. Haihyl, — DRk FE RO, 45K,
JEPEDT I IEFATER BRI BIL A, ENHEEEH SR —ME. SUZHAMET AR, HIEAES
tPER R FIAA . IBAFAEA RO ERIB S W statement , Bl while. WA E T MM AEREA.

extension module -- §JE it DA C 5 C++ RE UL, (i Python [¥) C API R 515 F 1.0 DAL H P AU

N

T H.

f-string - £ P47 74 £ ok ' F BTG R I EE RO “f-E AR B RS S A R LAY
5. % PEP 498,

file object -- SCPFXTGR X AN AL [ S APT AR N E R IRAIXISR (A read () B write () JEFERYIS
R) o MUEHAIE T B R, SCPFRTR AT AL BN BLSCRER SO, XA AUEAE, BOR Xl IR
WU (BlanbRiEs A i . NAFZnh X, BRI ) . SUFR Gy ST &3 28R,

S AT =R SCIERT G Il =22t ] SURE, Geirh =206 ST DARZSUA ST . AT 101 58 L3
1E Lo Bk, QUESCIEXTRMIE T XM open () BR%L.

file-like object -- SLPERM G file object WR] i,
finder -- 4Ry —Fh S22l A g S ARILH loader FIXTS

M Python 3.3 BRAFAE PR M R B E k4% Tk 12 £ 48 %5 By sys.meta_path i, PAKpath entry
finders fit £y sys .path_hooks ffiff].

HLPERE %1 PEP 302, PEP 420 i PEP 451,

floor division -- [n] F VBRI 7] T 8 A B B BB B B . el T U R AR IB BT 2 // . BN,
FrX 11 /7 AWTESGRE 2, M5BT SR EIERERR 2.75 . HE (-11) //
4 R[] -3 PRk -2.75 @ T AGRIMEE S, Il PEP 238,

function -- B4 AT DA 20 [l B AME R —2HiEA) . 3R] DA HAZ A S ZAN S 3 HAE R BRI T
W . 55 Wparameter, method F function ZE4Y,
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function annotation -- FRECkrI: R4 R EE 280K BB ) annotation
PREVREEIE 7 TR 242+ BIanDA R BRI Z A int SEOF R E-—4 int {4:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

PRI HETEVA R PEAR I function —7
12 F variable annotation F1 PEP 484 X} I REFIHEIA .
_future__ —FhPhIEHe, IR 53 TR E 45 24 i AR RS N A2 BRI o e

i?.(iﬂ}er/\ _ future_ BIIFXTHE A EAR EORE, AR DA B AT i O AGE 7 PA ST BN
ZRIA:

>>> import __ future_
>>> _ future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- Jp g [nI¢ FERCN PR i FH B9 77 25 (B 3 F2 . Python @38 43 5 | FH 1T AR — > g i A
FFTOEAEERS | T DGER IR [ S R A T B8R B o T PARE T g o ARk d2s il 1 3% Rl e 24

generator -- ZEJREY IR [8]|—Ngenerator iterator P PREL. BREEAMGIE- WKL, AESFETHEE vield %
IR PAE =2 — RIME LSS for-TEFR T sl /il 1T next () HREZE—IRHL.
T TG AR R AL, (HAERSE N N R 2 TS A R Sk R E . WRTFEIEREFRABMAE L, il
FAFRPAKE S L.

generator iterator -- LR85 %ACES generator REUTTRIZRINT A .

FAS yield IGHFE AR, iCESHIERITIRGS (B3R RMHERRY vy 5A)) . 4% £ &
BERBWEN, EENEFAERSEIAT (X 58K IE AT UG 03 8 R B R K
generator expression -- AR AIE X R PN EAAFREX . BEHEERRG S EFSLGHTEEXLT
—MMEFAS R JEER for Fh), PAK—AIER 1 7). ATITEAREXS NINZREE R —F

S

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- jZ RIeR B A [ )2 280 S B ) S0 1) 224 e BSOS LAY R R 3R D I 2 Pl IR EE SRR
SR 5 %% o RS B

2 Wsingle dispatch RiEFESH . functools.singledispatch () Hifi#sLA K& PEP 443,
generic type -- [ZZRRR W AYIE S pe; EHE AR RBBIM 1ist. AT R AT FlAFE.
THZ [ PEP 483 K TN, PAK typing s 2 B AGR T ARE.
GIL Z:W.global interpreter lock .

global interpreter lock -- 2 JSff BEZT BT CPyrhon fRREAR P R T B —FhBLE, B RA LR ) — i 20 A — DR
AT Python byrecode, HCHUHIE T BCEXRBER (U35 dict FHENEI) HXIF LU R
{7 CPython SEBL. ZHEANRREEH N DRI AR 2 AR AT oy B, AU M2 e 2 Ak
Has ERFFATIE
ANad, FESEHRUE R R =07 R RSO T S PE ATV S AR AT 55 Q1 e 45 v A P RR i GIL
BEAh, FESAT VO HefEmth 2 28k GIL.
QE—A (ARSI EER BUE I S8 ) A A" MRS S5 I MRS, PRI 47k
A AL AR DL BOPERE . 345 SO MR Al M B A HR T S B A AR AR %, AT S DA 4
o
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hash-based pyc -- J& WA pyc 57X W Y5 SCA (MG i (1L T A e J 16 A s 1] Sk it o JHA UM 21 RS G2 A7
XA, 2 pyc-invalidation

hashable -- W[W5 4y — > X5 42 B W Aiv (L 0 2R A HC2E A o] 0 N 268 R o e, iR ol Tes A (E R E R
__hash__ () J7¥k) , FFATDARIHABXT R BATICE (EREREA _eq () K)o ATHAX R
WA RIS A (L EU R S5 SRA A ]

AT F PR CERERT SRR D T SR A A LB, DR Ry B 2 ) A A T 0 AL

RZ%L Python H R AIAE N EXT G2 FI W Av i) s AIARASAs (Blans) Ry i) ARG Ay Rae
s (BIANTCA A frozenset) (4B AT ICRII N AT MG Ay I A2 PTG A T 7 SO LB xR B
WG AN . ENHERER-—Z A (BRSO ), ENRmaEm e BT Enm
id ()

IDLE Python [f) IDE, “fEpiJT & 52£~J BB MYSESCHHE o 72 Python Bifl A AT PR ) B A 20 AL A1 AR
LiEINT

immutable -- An[E B FUEERIA G . RS . FARATCA, XX SN RERICE .
i%\fﬁﬁﬁj~’l\7ﬁlﬂ%ﬁ, WL RIHFTRI R R . ENTETR 2R R AR IR E w2, il
PE TR

import path -- FABRAE B ME (B4 50 ) 4UMSNR, SWEIREIparh based finder FIRAEHK A
Hir. FESAR, WAEIZEFKE sys.path, (HINRFGEABHRAHERH EHRMMN _path__
JE .

importing -- FA 4—MEH ) Python HUTHAE R 73— M H Y Python AURS T 6 B9 7.«
importer -- FAZ BRI MBBIRAGXTS . WX GBEE T finder SUg T loader

interactive -- 28 #. Python iy 5 — A B ARERESS, BIARTT DATEMRREZS $E R 0 Ja s A B A ARk =, 7 EPHR
THERHLSR . REATSHHED) python 634 (WA ATEARIG T BT b6 3% B rp s A 1 3% B
T00) o AE DA AR 2 B RS I R R AN A0 g s i X R e AR 8 (G iCSE ] help (x) ).

interpreted -- fi#FE%! Python —JE FAFREALIE T, SR @M IFIUET, SIAME A5t T 57755 4w
B AT A TR . X RGO T DA B2 A T A A5 S O w] SA T SO T ke
RUTEF R B AR AOE S T AR R, (R HAR PR TS g . 2 Winteractive,

interpreter shutdown -- fEREZTCPH U EROCII, Python MERESRRFE A — M EIRIZ TR BOFZ 2 BT
AEDBCHIR, PIIBLHRAIAS T G NTREESE . Eb R Z WA R eI 35 o X Sl P E XA
2R 555 U R A AU AAT o AE S PRI BERAT A AU T RE B B A R, PR HE i OB ) B U
EARFAR (DL BT R el AL <5 ) o

FRREAR T Z I RN __main_ BORERIEATH A 58 AT -

iterable -- n[IEfCR} 4 BEAS B 1R [n] Ho A B I A6 4. AT B A X G A 1 T35 B AT A 2R A (B 1ist,
str fil tuple) PARHELAE P A ZRBIGIAN dict, ST % DARGEX T __iter_ () HESEEHT T
7 1B __getitem () FIEMIATE HE XN,

AR ZE T AT for TRIRA VP2 HA TR Z— AP AT (zip () map () ...)o B—AA[ZEA
MEAVERNSEAL /N ERE iter () B, BEoRENZNEIERL . XFERSE A TXEEEN—
UCPER 7 o AEOE R PTG, IREEAFTER iter () B0H B OABERIXT L. for iBASN
VR B SN PRARSEHEAE B — NI AR fr 44 28 5 HORFE TR IR A7 A% . S Wliterator . sequence
PA K generator

iterator -- EARZF JORFR —EAHRLIRRAIR G . EREPFEAAN _next__ 0 Jrik (SO HELRNE
PR next () FFBARIEEA A Y BEA B ARG % stopIteration FH. FXmfk
AR R PR BRI C AR, BB __next_ () HIERSHIRGK StopTteration Fi. ik
RADARA __iter () FIEAPRIREZEARXT R H &, NGRSt TR AN 4, Al
T HAREAR GBI R e — N RZFIBISNEARLE 2 2 W ERZ P A . A
X (B List) EARBERIHAAA iter O BMEEURTE for JEEFAP T EMERS A —DHTiiE
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At QERAEIUNE DL ARs a0 2 AUAR I 2 3R Il 2 iR AU AR e R Y ] — R U 4, A
EAPMB R EE R

W2 {E RN AF typeiter,

key function -- SpR% FH PR KRB HE BR 40, 2 BEAS AR Il ] T HE P BCHROZBOE R AT X4 Bl Locale.
strxfrm () AT AT ERE RISHE 29 E I HEF 8 -

Python " V5 2 T H# o vF 1 4 o BOR 45 ) o0 R W HEAL 8040 21 5 50 K 46 min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapqg.nlargest () PA K
itertools.groupby (),

AN AR ECE Z R . B, str.lower () HIEW AIEZME K/ NEGHEF R BERE. T 4b,
SRR IS 1ambda FkHORAIHE:, HI40 lambda r: (r[0], r[2]). iif§ operator b
T =R B #e . attrgetter (). itemgetter () Ml methodcaller (). iE&EH WATHHT
— 17 PASR IR g2 A F 4t bR 500 7 181 o

keyword argument -- 3@t 2S5 £ Wargument,

lambda t1— > §fltexpression ¥4 Y 44 WIRER KL, KRR AETH I INBIOR(E. B8 lambda e& 5 H)VE R
lambda [parameters]: expression

LBYL “Jofif JGBkER” M T . XU 5 XA SAEDE TR ) Bl e 2w i ARG A i 2 . 1k
M5 EAFP J7 b O e, AR U KB 1 £ 154,
L2 LRAEET, LBYL '8 “&F/” Ml “BRIK” R ERMSeS MK . Blan, PANARD if
key in mapping: return mappinglkey] A REH THER A EAE 2 JG HAMLKFE N mapping H 5
T key T A o SRR DR AT JE A N A B AT EAFP 7 SORMRI

list -- %13 Python P & 1 —Fhsequence, FIRA RH)F, (HHE AT HAE F 8 imdEsi 8558, BN
Vi JCR AT SZ 4% 8 O(1).

list comprehension -- Sk 40 3 — > 77 4 b iy T A B0 43 70 K T IR I 25 518 R ) — Fh R T kL
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥HEWK—0
#) 255 JH B AR TN SERME BT W F AR (0x.) BFIR. Ko 1 AR AR, W0 2R A R
range (256) HHIFIA IR WAL .

loader -- MIZRES A TR S . BUFE X 4N load_module () M. hEkse@ s h—4 finder
RE ., PERFZ L PEP 302, XfT-abstract base class 7] Z: |, importlib.abc.Loader,

magic method -- AR Jj i special method W)AEIE = [R] XA

mapping -- Wit —FP SCRHE AR IFSLIL T Mapping & MutableMapping HlIR I Frfle T A2
XS, N H T AFE dict, collections.defaultdict, collections.OrderedDict
PLM collections.Counter,

meta path finder -- JCPEIEERZY sys.meta_path IR TIR B finder, JCHARERES Spath entry finders
AFAE R IR

A E importlib.abc.MetaPathFinder [ fifJCIEAE IR TSI T vE .

metaclass -- JLH& —Fi I FQIEERE, JoE LOGRY . RPMAELRIR, uRATHER Eid =12
FROUEMINIAIE . K Th ) %) G AR 5 AR Pt — D BRIASEBL. Python FF 51 Z ALAET 1] PARY
B ESOUER, KRED I PREATERXA TR, (HYH 2By, Su2 TSR T POHE Y i o7
% ENEPNTICRBIEDT I HE . Bomate et . IREX R 008 SCHRE, AL HAMFZAES .

B L2115 2 I, metaclasses,
method -- Jj 7k FEAPNERE I RE. QIRAVE R BRI SEBI R —NEHR AT, HiERF SRS 5B N

HEE—A~argument QAR 4N self). &0 function Fnested scope.,

method resolution order -- J5 RPN 32 AT I e A 3R A 03 s 48 2R P EL 2 BT A S e I o 1
B Python 2.3 J5yAfAT iy 1A 2.3 MG Python T2 AT FAH L AGTER .«
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module -- il [ XT5 52 Python fCHS AT —FhZH LU . AR EAG M7 ) v 44 25 18], W& 45 Python X
%o BT i@ L importing BEAEQEINZLE] Python 1,

5 Wpackage

module spec -- BB — 4> fiv 44 S 0], HoAP & T BB R X A E. & importlib.
machinery.ModuleSpec HJSEH .

MRO Z: lLmethod resolution order
mutable -- W[4 FAENRATPAYEH: 1d () PREFRETE GO N R HUE . 555 S Wimmutable .

named tuple -- JL# 4] Rif “HA0H” AT TAEMA0R Hocdl, HHIL PRI RT e aef i #4 r)E
PRV EZE . AR s SIE T RES A H AR -

AUNERAETAZICH, Wi tine.localtime () fl os.stat () WREME. 75 —07 =2

sys.float_info:

>>> sys.float_info[l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

AL B e e N E R A (BN LAY 51 ). Hesh, B4 TeAn Al 2R E UM tuple 4HRIE
AR B y AOR A . AR AP TS, s [ T) % collections.namedtuple ()
B, 5 A SR SR — T T4 S s A BB A ST TSR I T ik

namespace -- it 23] 44 2 AR AEUE RN . ara =SB R, SRANER, BAX R iRE
i 2] (FETTEZ ) o 4 3 (AL e B ki 4 o SR SRk, BN, % builtins.open 5
os.open () Al 4 ) fr 2 25 AR X 4. iy 44 25 1) 0 38 Ao BH ff I A e S BRIRAS eR BSOR 35 B
ﬂiﬁ‘fﬁ%ﬂ—ff’ﬁ)ﬁ@ 40, random.seed() B itertools.islice () ﬁﬁ%‘?ﬁﬁﬂﬁﬁTﬁ%Eﬁﬁ%
i random 5 itertools i/ BISCHLA .

namespace package -- fiy $ 23 [A] {0 PEP 420 fr5| AR —Fp U HIE TR A s Hpackage, fin44 =5 [ n] AT
AEEFIRY), HAid I s Gregular package RN[al, PEAEATEA __init__.py fF.

Ba] % Wmodule,

nested scope -- iR EFEHI 75—~ GERING A RGeS . B, 765 Rz N E SR AT PAS | H
HIA AR . TR B IR R 5 A RO XS IR O JRrB AR i f s S AR A2 BR T i N EAE
giﬂi R, 4RSS NERT 4R %50 . #id nonlocal X4F R RIFE AINZEH

new-style class -- Fi X X1 Hwj O8N T A X L2 0 IHFRIE 7555811 Python fitAs H, HAG =k
FERENS [ ] Python By o R FEERME, BIAN __slots__ | il fF. #5iEJEME . __getattribute_ ().
BHEMESHES.

object -- X 4 AL HARE (JBHESME) PARTUE XATH (HE) H%dE. object tL@fEfalnew-style class 1)
BIEHRA .

package -- {0, —Fp ] A& AR E I ML B 5 1B Python module, ¥R B, B@WH __path_ &
L1 Python ik,
%2 W regular package Flnamespace package.

parameter -- JE funcion (B(J5%) & CHIaA IR, TR RET DAREZ 1 — P argument (BAEHE L6
WE, 2M%%). AHAES:

* positional-or-keyword: BB KT, F5&— DA AENIZ E A2 2 AR DME R £ 42 AR
ABSES . BORERAIES KA, FINTRERY foo A bar:
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’def func (foo, bar=None): ... ‘

* positional-only: {L{FRAIE, & —H BB L ARNS . (WRAETE 2wl i1 ek BUE X
ISR EMNZ IR E A/ FARES, IR posonlyl I posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o keyword-only: {{FRKHET:, F5& A~ HABHE LT RBEFAE AN SE. AR FIE S 0] 7 iR
E X IESH) R b & AT AL E TS ST L2 N AN B IE S Z Ji— * ke S, Bl
TATHY kw_onlyl F1 kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional: W]ZEI ., € W] ABRME f — MERECR AL B SEA T (T HAE S
CRZNNESHZIE). RIS AR S ARG * KE XL, BIFEe args:

’def func (*args, **kwargs): ... ‘

* var-keyword: FAZRBEF, HEE A DASRBUE AR S T S A (BT MBS O #2054
TEHZIE). RMESAEEIIETESAPRATMEA ~* K@ L, BIA LR kwargs.

TEZ 0] DAR] NS E AL SAL, AT AR n] e 2 80 i BOAME .
W2 Wargument RIEFZKH . GRS X BT E)E ILE S, inspect .Parameter 2%, function —
4L PEP 362,

path entry -- Y48 A 11 import path Eg— AN AL, SPipath based finder R IRELF AL

path entry finder -- J%12 A D8 (T — 0[N 28/ sys . path_hooks (Blipath entry hook) & [8] i) finder
WA R AR i path entry g iABEH .
155/ importlib.abc.PathEntryFinder DA TREEARA A R4S Ir Ll ) &4 i

path entry hook -- B#EA 81 —FP TP IS, FERIEE WMo 2 $R 45 58 path entry H i BEHR S L T BEAE AT
H sys.path_hook %Rk [Bl—~~path entry finder .

path based finder -- J& FIRFEM AR BN —FhLib 2 &40 5, WHE—"import path WP R AR,

path-like object -- Bt FERR G N FEK— D LRGN G . REEEIG A LR D FR IR str 8
bytes X%, BA[PAE— LI T os.PathLike MM S . —A3ZHF os.PathLike MU AIXI S
i@ A os. £spath () BREFEH N str B34 bytes KRB RIS os.fsdecode () Fl
os.fsencode () A5 B RMLRIKAS str o bytes RBIKLER . x5 & PEP 519 5] Al

PEP “Python M5 I P CHEE . —A> PEP stje— (3Bt SCR4, F K1 Python 41 IXRALE B, sk
—/~ Python FRBTHEERIE S HE B BEIAEE . PEP 1 24 SRS 5 1 2 AR HURS R0 T S S A 1 SR A
PEP W1 A4t 5 ZOR e s SO DO AR A A B 5 DA S Rl A5 I Python [0 B3R 4 5
SCRYEEALT . PEP (/RS SEATAEAL I P IR, IR AR [ 2 AR AC A SR
%10, PEP 1,

portion -- #§5 H4 R — &4 SRR A H SR A SO (WRTREAFRCT —A> zip SCPFN) L FLAGE UL
PEP 420,

positional argument -- i & 54 % Wargument .

provisional API -- #¢2 APY ¢ APL @45 0A R HERRAEARE A i) J5 AR A PE PR IEZ SRR Y I e o i
RMCIZ AT A S FA AL, (ARZHARCE E, Bn] RETEAZ DT R E 2 A L SR L
NHATR AN (HRAFEERZED) . WA ERI R BEIET - (E APL A Z |
R TG B 1) EE BT R S o ke e B A ] E Sk A
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BP0 APT KL, 5 NI B B JE MR 587 — AT AR A Rl A A B
ERNINi =y veaan % hy Ui DI Ep EEH] 7 S
XML FE A VAR IE PEFF SR IE , AN 2 TR0 WSS PE R T BRIE BT IR . 1 WL PEP 411,
provisional package -- 50 S Il provisional API,
Python 3000 Python 3.x K TiLMIMERR (XA FAEMA 3 W RATR R TS B 1) . AR
AT N “Py3k”.

Pythonic #5— Lkl — B B2 3875 T Python i 5 e Y WARFIBE S, 1A 2 ol ) A e = vhoai )
EI‘J’FE%/‘EE%IMW% B, Python i) M WU 2 ] £or IEAITHER EEJEF — AR R T T
o UEHAME SRR ZEN, IR Python B AT I & Ve 6 — NG

for i in range(len(food)):
print (food[i])

TR ¥ B 1575 B Pythonic (77 4k X FERY:

for piece in food:
print (piece)

qualified name -- ROE#FR —UARUS D BEIIAFR, 2R BRI 42 Rt IR A B b SRS 2E
BEOTER) BT, MHRE I PEP 3155, XTI R sRECRE, FRER RS RATR— ﬁt

>>> class C:
class D:
def meth (self):
pass

>>> C.__qualname___

lCl

>>> C.D.__qualname___
'C.D'

>>> C.D.meth._ gualname_
'C.D.meth'

DT HIHBRES, T R RE & AR BRI DL S R A i A, U S TR AL
A, il email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

reference count -- 5[ JVF8 XFERE XS 0951 H B ECR ~/\XT S5 TR SRS, B4 B SRR R,
e 51HTTHECHT Python RS R U@ # 2 AT WA, (H'E R CPython SEIL— K HEICE . sys FRELUE L
T—A~getrefcount () PREL, FE/F U E KR BB X105 | 4L

regular package -- M LH B package, B ER—A _init_ .py XMW H%.
%% Wnamespace package

_slots__ —FPEYESEN IR, Ll T 5 RS B S8 B 12 X R AR IR S ) MR A A BRI
IARGAT, HARZHE AR, St LRBAEDBAROU T R, BN R,
HH A s KRS

sequence -- JE41] —Ffirerable, & 3R IE _get item__ () FRERIT KA FREEER G | TR TR VIR,
HELT—MREFAKER __len_ () Fik. WEE@V?J*’E% list, str, tuple fll bytes.,
HERA dict 3ZHF _ _getitem ﬂl len__ EHOANE TSN RS, oA E A
PR B AT B i immutable S AEFEEL
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collections.abc.Sequence IZH L EN T —NMEFEFERNE D, BAF __getitem_ () FI
_len_ () ZANXEINT count (), index (), _ contains_ () fll __reversed_ (). SZHLIL
PO EBN DA register () SRR

set comprehension - SOy HE SR LMY R4 o 0 T S HOA TG A 45 A A — PR o
results = {c for c in 'abracadabra' if c not in 'abc'} HHENFHFEES {'v'
'd'}. 20l comprehensions.

single dispatch -- ¥i53k —Fhgeneric function 73YRIZ, HILHEET A SRR BOR LR -

slice -- V) 5 RS TR Esequence B—4 B0 5. YR & @ 0 FARPRIC R A1), 1E [1 4 H
JINPAE SRR EcT:, il variable_name[1:3:5]. HHES (FFR) ARictENEREH slice X
%.

special method -- }§5% Jj ik —Fi Python [ IRk, RIS FER A THS E BRI AARINSF 45 . X
MR FRIE RHNBUT 2o FEIRTT A S WL, specialnames .

statement -- IG5y 1502 FE (— MRS CH) MAEEAL, — BN PAUE —Dexpression BIEAN A
KAEFIILE, I 1f, while B for.

text encoding -- SCAZHRY I TFf Unicode 547 53 4 i 0 745 ER I D % o

text file -- SCARSCHF —FPBE LS str MR file object o 3 — > SCASUPFSE P e 1 7] — A I 1) 519 R 5
I H Bl Pext encoding . SCARSAFRI B FALFEASCAK ("o 3w ) FTIFRISCHF. sys.stdin,

sys.stdout DA io.StringIO LM,
TS Ebinary file T RREWS RS F 7 K3t 2 ST

triple-quoted string -- 25 "5 4Fl B REAW = MELXG] S (V) RFHRS () BTE. ENTEDRE
ESERSM A5 ShER TR A AR, 2 2R, ENAVHRETATH NS AR
SR SRR [SAING S, IF BT ARSI AT Joqh (0 AT, TR S SCRY 74 P IR 1 4 )

type -- QK1 AU PusE—A> Python X5 & TAHA M BN REEA —FAL, BHITEXSAETA, ATpA
ViRER __class__ J@M, di2iliil type (obj) KIKHL.

type alias -- JRAUHH, —IU[E SR, B AURHEIRAURIE AR5 E PR RAT
KA A VR R i 2 3w o il

4

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

] DA SR Ry e

Color = tuplel[int, int, int]

def remove_gray_shades (colors: list[Color]) —-> list[Color]:
pass

Z W, typing Hl PEP 484 HAA%f I Ih e 40 o
type hint -- MR annotation A5 @M. BREINIE S S0R MHETE & R R 283,

RAERJE T AR, Python AESKAEHE, (FHAIXH AR THAEIEM , FF A IDE B A
b SE .

SRR JIR IR B KA AT AGE I typing. get_type_hints () RG], {HJRHAL
AR

ZIL typing fll PEP 484, HAA Xt eI RERY HEAR 4 o
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universal newlines -- W4T —FPfFE SCARY T2, REDA R BFE RSB R A ATAE RARE : Unix (4745
L5 ' \n" . Windows {25 *\r\n" A IFR Macintosh F205% *\x ', %I PEP 278 il PEP 3116
Fl bytes.splitlines () TfEHEZ L.

variable annotation -- 28 51 fiR XA B B M annotation
TEARYEAR Sl SR MR, 6 T PR A LI (A :

class C:
field: 'annotation'

A EAREE BN R 23 - BIANAN AR B int JERUAY(H:

count: int = 0
AR BRI VEYR RN R WL annassign —{7
%% function annotation, PEP 484 1 PEP 526, H Xt LB EEA R4k

virtual environment -- E{ IR — R IMER PR B 24T 3REE, A Python [ PR R A £ 0
F+4% Python 43 &AL AN 232 A — R 4 Lz g HAh Python I FHREFF AT M

HZ venv,

virtual machine -- JESIHL — & 58 4 8 o 50 0F & AT L. Python FE AL AT $047 7 5 55 4% %k 2 BT A= i
H)bytecode.

Zen of Python -- Python 2 fifi %] Python % it RN 524, G BTHM S HXFES . AAEHEKN
HOHERZ PR P import this”,
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BARIELEFIRA S 14

15 LB S 28 Sphinx  (—{# 5(E] Python [EJWA SR 85 1 SRR BERS ) M0 reStructured Text 4#57
PR B L A A T o

4l Python [ &, iith H A1) %5 1 I SCPRELERHEAR H BT TR . F AR IR A ik, 75 52 reporting-
bugs EUTE, [EVSAHBA A FoAM i Balpy BB A

B
* Fred L. Drake, Jr., J5lf Python SC{ TR AR M RIEE DA R — K EIAHI1ER .
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
e Fredrik Lundh 454, Sphinx 4¢f) Alternative Python Reference w1-#] H IS 2 00 5 .

B.1 Python {898 BRKE

7% A\#RH[E] Python 1& 137 . Python 121 ik X AN Python [EJRA SCAFET MR . Python FT#(EIfY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

TEFAE] Python A (1488 g B B8R A 4 3 35 [EDRR A [ET ] SO - e T A B R g AL A !
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JE Sh B

C.1 zR#pImE

Python H fif 22§ FI T AR 9224 (CWI, I https://www.cwinl/ ) f#) Guido van Rossum - 1990 4E Y,
W, fER—TT0M ABC [iEF AU . R4 Python 345 T2 5k B HAB AW 5THk, Guido {52 H &
BEH .

1995 4E, Guido 7 #2 Je WNHY E Z A 5T 22 &) (CNRI, I, https://www.cnri.reston.va.us/ ) #4247 Python
ERTTAE, IR A T 2 AU

2000 4£ 71 H, Guido FI Python #.00FF & 41 BA %4 %] BeOpen.com £ 7 T BeOpen PythonLabs [\ . [F4E1 H ,
PythonLabs [#]BA%% F| Digital Creations (¥} & Zope Corporation; [, https://www.zope.org/). 2001 4£, Python #x{4:
H 42y (PSF, I https://www.python.org/psf/) 57, X &A% A4 Python AH S AT AU A1 @ iy 75
221, Zope Corporation FI{E & PSF [ B i i1 .

JI A7 ) Python BAEZITRR) (A KIFURHYE L2 https://opensource.org/ ). P I, #iKZ % Python Jii
AJe GPLARA ) TREL T RANOL .

XfhRA | RE F EE GPL#%?
09.0% 1.2 | n/a 1991-1995 | CWI =
13215212 1995-1999 | CNRI 7=
1.6 1.52 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 P
2.1.1 2.1+2.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2=
22 GEE | 201 2001 %% | PSF =

ffilE): GPL 345 H A ERF Python {£ GPL R k7. 5 GPL [, Jiif Python ¥ niEAR AL 43 B A UG

W
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A, T JC T TR T A Sk . GPL AR A T IE (15 Python R PAS HVETE GPL R & AT HIAF45 & B ;
HHERFAHENATT .

PR ZAE Guido $55 F TAERSMNTEIEE , MG LE 2 A8 vl fE .

C.2 FRERE LAH B E A Python Bk FOF ¢

Python 541 SCRYS A 34 v] 35 B PSF 34 5T #0936

M Python 3.8.6 JF4f, SCRE A AYZASBI . AEHE- AU A TR R TR & PSF VR ] PRSURI SR 45 2 BSD +F T HXE
VAT

HL8 40 5 AE Python HHF @I TR VFAT . X LEVF Al & SRR VAT Z N — 21 i . A7 KX 2t
AR SE RS AT S 01 T AR 09 15T 12 5 o 3

C.2.1 FF PYTHON 3.9.3 f§ PSF ¥ E[#Hil

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.9.3 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 3.9.3 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2021 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.9.3 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 3.9.3 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
3.9.3.

4. PSF is making Python 3.9.3 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION..
—~OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.9.3 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.3
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.3, OR ANY DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach.
—of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.9.3, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FHF PYTHON 2.0 #y BEOPEN.COM #F ] il

BEOPEN PYTHON JF5 8 a] M5 1 iR

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of

(Rt
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agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥#F o] tipil

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 THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright

(FItakss)
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law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 FHF PYTHON 0.9.0 E 1.2 ) CWI ¥F o] il

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 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.3 DOCUMEN-
TATION

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 USRI YT ol 50515
A Python % ATHL LAY S5 =7 BRI U AT RIBCAITT L, AT MR A 23 LRI

C.3.1 Mersenne Twister

_random A E E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 25 113,
. DA (FFH):

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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C3.2 EEx

socket #HH ] getaddrinfo () Ml getnameinfo () REL, XLEpRELTFEIDAE WIDE i H (http:/www.
wide.ad.jp/) Y EAMIE SCHEH

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.33 RLEEFIRS

asynchat fil asyncore BHALE DA R EEHA:

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 &1

http.cookies Bl &PLFFEH:

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 HITERR

trace HHALE AT A

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 5 UUdecode F#h

uu AL DA AR

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 ZiEZ1E 8 A

xmlrpc.client fEHVELEPARAR:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

(Rt

C.3. WURIRHFEYIFETiE SIS H

135




Python Tutorial, £(E] 3.9.3

(R —H)

ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll fHELE DA EH:

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 T kqueue [FIHZ AL AR A= HH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

(Rt
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 3441 Marek Majkowski’ Xif Dan Bernstein f] SipHash24 BYERYSEIL . BALS DU RS HA:

<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 #1 dtoa

Python/dtoa.c UL T CHEF 1) dtoa Fl strtod pR%L, H T C i & XU FEAURIF AR E A T#64% , Hh
David M. Gay F[a] 44 SCHIRAE T 3, Z 3042451 0] M http://www.netlib.org/fp/ T2k . 2009 4F 3 H 16 HaR 3|
AR D S 25 DA ISR 7T e B

/****************************************************************
*
* The author of this software is David M. Gay.
*
* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % % ok %

*

*

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/
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C.3.12 OpenSSL

WERBAE RG], W hashlib, posix, ssl, crypt BLER{{Ji] OpenSSL e mithfi. Boh, @M T
Python [f] Windows Fl Mac OS X %32 /7 ] fiE t4f OpenSSL (%45 D, BT DAYE ILALBF1 i T OpenSSL #41]
R 5 DL

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

L T S I S N S S S S N S N S S TS N S S S A e I T S N S S S N
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SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

ERE I I S T S S S SN S N S N S e S N S N N S N S I R T S N N R .

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eayl@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1.

Redistributions of source code must retain the copyright

notice, this list of conditions and the following disclaimer.
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.
All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

Eric Young (eay@cryptsoft.com)"

The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).

If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

(Rt
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THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]

L R I SR S I S N S N

/

C.3.13 expat

FRAEME ] ——with-system-expat BLE THIE, &N pyexpat §7 AR E HALF expat YR 1HE DI F 21

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.14 libffi

FRARMIN ——with-system-1ibffi WU THE, BN _ctypes ¥ HNE (17 libffi JHEH5 DM E):

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘"Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

R ARG EAREIRY 21ib AR IHT ek A, W 55 2lib PG 8 DR 2 1ib 37 J%:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {#i M A M S IR AL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

KedE#i ] ——with-system—libmpdec BRE T, G0N _decimal FiHERE 07 libmpdec JFE )% DI
.

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

(Rt
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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 X EH

test £ (lib/test/xmltestdata/c14n-20/) 1 f{) C14N2.0 iR 2= {4 2k P+ W3C W 3§ https://www.w3.org/TR/
xml-c14n2-testcases/ , FAR$E BSD ¥F0[IE (=432M) %K47:

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 fol-
lowing disclaimer.

¢ Redistributions in binary form must reproduce the original copyright notice, this list of conditions and
the following disclaimer in the documentation and/or other materials provided with the distribution.

¢ Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS”
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBU-
TORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUP-
TION) 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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Python F1i&E 26302 -

BB A © 2001-2021 Python B{PEREG: 25 . PREH BT BRI -

Copyright © 2000 BeOpen.com {4 i — I HEF]

Copyright © 1995-2000 Corporation for National Research Initiatives {4 &4 —JHEF
Copyright © 1991-1995 Stichting Mathematisch Centrum {88 —4JJHEF) .
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# (hash)
comment, 9
* (asterisk)
in function calls,?29
* %
in function calls, 30
2to3,113
: (colon)
function annotations, 31
->
function annotations, 31
>>>, 113
_all_ 51
_ future_ , 117
_ slots_ ,122
it
file, 57
method, 73
REEY
PATH, 47,111
PYTHONPATH, 47, 48
PYTHONSTARTUP, 112
for, 20

A

abstract base class -- £ & %,113
annotation —- JE#E, 113
annotations
function, 31
argument -- F#, 113
asynchronous context manager —- e %}‘ J:
TXEHRE, 114
asynchronous generator —-- %4 £, 114
asynchronous generator iterator —-- #

P A R, 114

asynchronous iterable —— # % T #% R £,
114

asynchronous iterator —— F¥ %K, 114

attribute -— B, 114

awaitable —- HE£#&x %, 114

B
BDFL, 114
binary file —-- 34| X{F, 114
builtins
P4, 49
bytecode -- F¥#, 114
bytes-like object -- F¥ £x4£, 114
C
callback -- [, 115

C-contiguous, 115
class —— 2,115

class variable —-- %4 &, 115
coding

style, 32
coercion —- | XA H#, 115
complex number —— £ ¥, 115
context manager —-- N X&#E, 115
context variable —- FTFXZ#,115
contiguous —-- # %, 115
coroutine -- PhAE, 115
coroutine function -- W&, 115
CPython, 115
D
decorator —- ¥, 115
descriptor —-- #® &, 115

dictionary —- f?ziﬁi, 116

dictionary comprehension -- ¥ # 3 & &,
116

dictionary view —— FHAHE, 116

docstring —-— i%?ﬁ$,116
docstrings, 23, 31
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documentation strings, 23, 31
duck-typing —— ¥ %A, 116

E

EAFP, 116
expression -- Fki#k =R, 116
extension module -- ¥ EHH, 116

F
f-string —- f-F &, 116
file
itk 57
file object -- XfX%,116
file-like object —-- X#HEX£, 116
finder -- #&# &, 116
floor division -- /i FEER %, 116

for
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