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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

{41125 T DA Tt L6 B Python FP48_E (hteps://swww python.ore/) i34 1 19 Python P32
MERSURE, T RIS i RIE R AT, R, T DAL ). 535h, Python FABULEL T 3
% {11 FL G #1955 = )7 Python B0, BT H . DASCARANEISCPE, A7 SUR GO # , FTE R4 L IR FIHI
AR BT AR B A8

i C a5 C++ (S AL B CIPMMREARES ), WTRAMRA S 1 Python B 325 EIHT 14 T Ak ok =0 I R (E,
[, Sl el i 2 B [EEh e e AL AR(E], Python 5 & VEE)HI% 72 ) AL %5 & (extension language).
A FELHG i/ Python 555 B R A HAME S S . B TR 46, B R Python B 3a% & RE = M i,
A5 BB . (R AR, R AT ERE R, HEITA A (E)2 B 8 Sr HL5e 3 .

FAE T AR Python B HEY 4 FIASAL YA, 552 (F) library-index, FE reference-index 1, #5H] DLELZF] Python 35
HHEIEHEFE. B C 5 C++ FTIEME T (extensions) )7 ¥, #h[E)7# extending-index FI c-api-index .
Ab, HiTH _E R B IR AR Python £,

EMEES, RMAGNHHAET M6, £2, WATENHES ME 6. Bunz, MWL
FCAEST 4R Python Hi(HAS—HRAUIRLETRE, BANE T /& Python 55 R (A BLEAS . RS HURAR, BOA RE
J[ENE {55 Python ASTAHEEAR S, MUl i — 20 B4 library-index H1 444571 Python R 2 FASTAR M) HE A -

#rE k. HIH B EAT AR -
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CHAPTER 1

% B Rk

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

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

WA PAE] T 24T 15 17 25 48 Unix shell [E14<5 % Windows LU AR HE, {H shell (A8 %8 & i R B 2
s BSOS, AN E T AR sk . R W AR B 8 C/CH+/Java R, (HERE 2 58 AR SRt
TR PR E R . AR S, Python W 5 M, [FIREFE Windows, macOS. Unix fE¥ &% F#ifr, H
AE B p M B B RS B A .

Python B[ 5 F tH 20 & B B RS REE S . BIRLLL shell A, #tyms o8 SRR i Bl o 22 19 4% .
B —7J51f, Python $2fitFr C W B ShEMAT . FH#A C, Python {EE—(# [dEH s iEiEs ], BE
T R R [ s gy B e, EE B % i & R L(E], Python f3 A fRE H Awk (HLFE
Perl) REIEFEMTE ZME L. 2/ FLHE T, i Python pE P AR HALRE 5 2 FEA S 1

Python f#F/RIEAE Y 7 2 AR AL (module) [Ej#fth " 55 78 8 /] %5 HoAth Python #2301, Python H 45 T —1{H
RREGEWERAL, B MEEMEREER MR s e M E— B IR 25T Python 2K HIGI . A L
AR TR R VO, RGN . socket ITHRE, R T Tk ZEETE /1 T H B (GUI toolkit) fY /T -

Python 2 Ha el &, RIEVA TR 2 st gl AEEVRYE B EEEAR A8 R DBl ] . B B g e 58
MO, TR REAR 7 (B BB ARG S DR B8 T e BN E AR 2. B I sl — 48 40 740 B s B 5 11
Ko BRI R,

Python i#AE G ME) 7T Python BAEMAEUREEAAGEILN C. C+. Java IR, BAHAT#
EIEESE

* Python & B EORHIEIRETE—ROAS (statement) IR E A 241
o Bl R B v DA A HECED [t o 1 35 5% 5
© ATREESEHAG .
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Python /& *T 4% 744+ WIARARE 5 C A2, MBEIE i) [EVa ek U AL 2 B e 2 IRA S 1. Skl
T PO A TR S8 A LE B A, 278 Python 5 5 — L4 DA HEATE X (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

PR R HEEE), %6 if a8 3 2 S 6/ 47 Python 55 & B H R AL 56 245 (0. — BY R 72 il B 98 5 X
(expression), [IAR; (statement) FTERIA(E] (data type); 123 2 K3 (function) BLAEA (module); Fri% EriziE—
AP ¥ B 4 S RE AN A1 (exception) SR A H 2 32 4H(E] (class).

4 Chapter 1. #Ej#nk



CHAPTER 2

£ A Python HE#S

21 FEEER

Python B i#25— R ZHEAE /usr/local/bin/python3.10 &N 1§ /usr/local/bin il A Unix shell
(I8 R ERAS, A LA T 4525k aT PAE)E) Python:

’ python3.10

REE)E) Python' . [HEH A AEA H B2 e et 1, Hoeh ) HIER R A FTBERY ;s SHASRAEHLIY Python 1
AN ERGEPE. (Blfn: /usr/local/python 2EARH A BAEMERE.)

Windows 2%t H1, 1 Microsoft Store %% Python 1%, Uu DA python3.10 @i T . WIHRZHE T py.exe
launcher , RITTDAE] py 4. #HZ(EIHE]: setting-envvars, T i HABEIE) Python 1) 7.

T EH R A —1F end-of-file 7T (£ Unix _F[E] Control-D; #E Windows F[F] Control-z) €r{#if5H
PR AR HIR(E] (zero exit status) BERE. QR FIAMIMOEEARL, WATLAEATES quit () BEFELEAS .

Hrear IR P RN BEA MR L, 1E503% GNU Readline pzUBA RS EALE: BB M. BLBR. #5855
HEEIRE . SRR SRR 28 Ay VA FES—( Python $U/RFFIREIA Control-P, WIS
BIEER, s g RHIEZ 5 X i fo i 8 eFE EN A B Pk g . st HEISEREVE 5%
B, B op, AREEGIRF mEIRE; MR X AEI backspace % RZATHIF T,

e M EL RS O H AL AR 2 Unix shell: QAR E BRI G452 — M wy $68, © G LB UBEIRERITHE 2
PRI I v 4 ()5 | Sl T sedin AR R EY, & @i (A AR (D AR 2R (e

J—HEH EER R [E python —c command [arg] ..., BEEHITE command EIFHES (M), 47
[EV4[] shell ) —c 3$8IH. Python 454t & 25 145 shell I BIRYHRIRTI0, RN 5 5EE command
R

4 & Python #EAH ] _FANEIAAE—#K 7 8. i python —m module [arg] ... A]PAFAT module 54
(SRR, AR 0 ) e AT R A ) 2 B AR — Bk A 7 (D

BRI EE AR, AR G A BEE ARG R e A BB, SR ZE AT EI AR FE 2 A -1
JI G 82 W] 1 2 B R ERUAE using-on-general .
€ Unix t}1, Python 3.x L3RS BIRLZ4E A f DA python (EEHUATHIZHE, DASRERBLATY Python 2.x HATHIA TS
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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

TE# i (tty) M AERUATIE O, ELRRETE Z X (interactive mode) AT, TEEMEMA, FHUR ZRT
A, PURBIAT RIS S, TPRURTEE I ZMRREE (>>>) Foi; BAHESHTR, BURRZRFH, H
soe=fHEE (.. .). EAEREGRE, ERBUREGNUE. BATUE. BOERY], REARIUR

$ python3.10

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

[GCC 4.8.2] on linux

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

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

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

Be careful not to fall off!

WA B EBRAMEA, 729X

2.2 HERHEECHIEER

2.2.1 RIGIERFTREE (encoding)

THik Python SR TR S U G061 UTF-8. FEigE (F A, {5 b 20 Bk = ) 57 T DAIR] G B0 I e
FHREA . T4 (identifier) K (I - BESRAEAE R 2 RE LB ASCI e EETRRIEIS , 38 e AT i
portable FEAFFERET MG WSREIEMEMBURITA TIC, s R AR AR = E UTF-S, [DH
i B REBUNE R T A FoUm AL

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

’# —*— coding: encoding —*- ‘

o, encoding 7] PASZ Python & (/T = —7 codecs.
e, A Windows-1252 #ifl§, VR 28 2L 8 AL

’# —*— coding: cpl252 —*-— ‘

§ — AT B A — TR MEE), TEVRAEVAUNIX “shebang” line 17 BITENE . LI, 4l il S8y 7ERE SR A 46 —
7o Bl

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

)

22. ERRAEH

ol
i
i
N
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CHAPTER 3

—{E3FIEZNRY Python &4

TE R, s A B ) [ R i 65278 798 (prompt, »> Ail... ) WISREEMAEH], (RUATERIR
FICHBIRHE, AR FICE T A ES; IRLEIRSRF T BRI SCFA T2 B dn i . VR EE
#Old, BT A RIRFIORE, REZATIRLEEEENT SR ST A A .
FEAFEPRFFL @O, EMME e XmA, 7R EEM. Python FiY[Ef# (comments) H hash
FIC # B EHBRATR R BT AR Tl g, SRS B, B g HBIET R SOR
(string literal) 2 1. hash “FIC7E T SCA Z T E]— hash 250, [ [EIENfi# @ I ARIEI AR I AN 6 9
Python fi#i, FEARE HHIkE A2 HHA .

— 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 ACGH L — LM H1) Python 154, DB RIS 54— R TIE >>> BB, (A TSRA)

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

By (/) sk [lE— 1 float. QUAREA floor division [FIFBEBIGAER, IRATAMER // EHF; 5507
LA %

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

5.666666666666667

>>>

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

5

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

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

17

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

>>> 5 ** 2 # 5 squared

25

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

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

>>> width = 20

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

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

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

3.1. {E Python E{EFtH#{ER 1
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IR FAFER AT — DAY IR . — DR FAFER A RELAT RN \ FAFE5R; S I FAQ 4 H TIFEZ
5 RS GEINE .

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

nn vl)

FEAEAT L CERSE—MEGEEE P hETh):

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

FHIAT DA + 5T (concatenate), [EIJ] + B R T HREA

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

PR LA EARBROY S ER SCA (string literal , BIRES |98 GBI M FH) G 5 Bl K

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

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

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

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

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

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

AAAAAAN

SyntaxError: invalid syntax

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

AAAAA

SyntaxError: invalid syntax

YRR B A P ol S R L, B+

>>> prefix + 'thon'
'Python'

FH LA [R5 ] indexed ] (T#E, Rl subscripted), #5—ff7 Ity RS AL 0. B Fon 7o RE; —
fA<FICaE— M AR/NE 1 58
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>>> word = 'Python'

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

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

ROMEPT AR AR, BLRFSOAE A B aa s

>>> word[-1] # last character

lnl

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

>>> word[-6]

'Pl

HERRIAEE -0 2 FR 0, ARRTIMEH -1 Bilf.
B TR, FERIRSAR TU)h slicing . 25| IACE R BUBAYFI0, M1 R AT ARRAREE ] 1753 (substring):

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

Yl R & 5] (slice indices) A R # I TERAA, A WEHEER RS ERFFEE] 0, 1744 M55 —AH 2R 5 | (A R T R 1
AL 5 7E slice H:

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

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

lon'

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

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

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

32 [FIA {1 ] B0 slice /@ WA AR xl. RER slice MARBIMEARE F e i, b ss— oo 2045
H 0 FH ) n AT ICHY TR R R — R T CH A LB A RS ME », Bl

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

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

FATHT A ETERRIMALR 0.6 MOLE; 5 ATHIER TERI AR E. di 2 j 1Y slice W& THUR i
T B A I 7 G

%ﬂF%E&E‘J%%I{EWﬁé, —fl slice R FESF IR G MEZ 22, AR RS BT AE T A A filn, word[1:3]
R 2.

B Rl — MR R 25 M{E i 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

W%

textseq FHiiE sequence R HHI 2 —, [EIZ % BIE FH#A0E.
string-methods 753 30 4% 3 2 f S A EI RN 11 method (J5%)

f-strings {0 & ) FHR SUAR .

formatstrings B2 str. format () FHAENL (string formatting) i &l

old-string-formatting 75 H3 () & JE3 THZEHES TR, B 88 10 TR AR UL RAE, B2 AN e AR A5
AR

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

Python FEfRMCEEI G AU RLAE], AL A R R HIE. &b ey 2UEIE s,
WEEE L b List A A R REREE, (L

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

A PAES — Z 51 DA

HiEITE

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

mE R (AR HABEIE Y sequence BI[ED)

list W] ABZR G [ M) - (slice):

>>> squares[0] # indexing returns

1

>>> squares[—1]
25

>>> squares[-3:]
[9, 16, 25]

the item

# slicing returns a new list

FI AP S o [l (3 — i st

B EORICR

AR SE M8 U A Il 8 7 AR list ) BE(EED:

EEHE

>>> squares]|:]

[1, 4, 9, 16, 25]

List 3 7 $Z 41354 (concatenation) 5 #/E :

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

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

AR S immutable | list J&mutable TUF), Bk s list (FIZ 2 AT BB -
>>> 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]

PRALAT DAYE list BB IMAFTCE, Bl append () % ik (method) (FRMAYE & F F)E L yERERT)
>>> 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]

W] DA slice WifH, 35 AEICEE list YR/, HE 22— list:

>>> letters = [laI’ Vbl’ ’C', vdv’ lel, lfv, lgl]

>>> letters

[Va', Vb', ’CV, ’dV, le’, lf’, lglJ

>>> # replace some values

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

>>> letters

[la" lbl’ ICI’ lD', IEI, lfl, lgl}

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

(QEA)

3.1. {E Python E{EFtH#{ER

15
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(R —H)

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

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

>>> letters

[]

[ElE ARt Len () ZRATRAYE HIAE List |

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

WA PARE L JE list (77 list 4087 Hifth list) , {540

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

>>> x = [a, n]

>>> x

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

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

3.2 MREXRETHIR#E

WK, FATAT AR Python BRI LL 2 i 2 SEIEIeRy AR ilfnn, FA™n LAEDHE 22 Mo i o s 1) -

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

>>> while a < 10:

print (a)

a, b =Db, atb

QO Ul W NP PO e

BT FIA T # 2R

o AT T ZEME: A a B b FIRFAE] TORIOE 0 B 1. FEmR AT R MR A 1 —
U, TN T AFRIN A TR (expression) B JEHGHHIT (evaluate), MR{EFF#EAE . AIMER A h 2 241K
FERit o

* while FE N ZEMGAEE (WHEH: a < 10), @ HEHEHIT. 7€ Python i C3EH, {E
AR EEEE (true); Z(EUE (false). BAFRIDAZTFER, List, HEZEM)FHIZE; EMIERER
JER PR, 250 S RPER . AS G5~ P Ao e 1 M f LY Lo . AR LU 1 (comparison
operators) U] C 75 —HRAAFHE: < UMY, > (KIY) . == (5I%). <= UNRSER) . >= (Kt
) PAK 1= (REERRY).

16 Chapter 3. —{HIJEIEX Y Python &4}y
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o [P F- 88 & 4 e AiHAE Python i AR BH R BoA . FEEB)URT e, frub/HAEERE ENY
AT —BRIAHEA tab B (BfR) 28 FORMERAHE. B0R5 L, R SErE SO S i v E A o LU (e
WA ZHERERREA A B AT EE. W EEAHOAX A By A, EAEATREEZ
— AT AT ARG (B ERRE T o S A B O e i A Bl R etz —47) « TERTE— 4B
P Y A 7 2 S AR — B

* print () EEHEREEESIH (1) ME. SRR CRMERM S T EZER (R FHE%

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

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

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

>>> a, b =0, 1

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

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

3.2. MFEXBHYERE 17
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cHAPTER 4

RN T R AR

B THIA AR while, Python HEA7EHAWREGE S i MR A IR, [ — SR ks .

4.1 if PR

B R BOA R 1 7. B!

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

More

TEwRA T, TTAFESREF LM elif [FiR, H else EREIAZNEM, BT elif 2 [elseif ] 19
v, AR 2. M if .. elif . elif .. FAIRN] DUHARBA HANAEXFE T ) switch 5§
case %iﬂgiﬁc

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

19




Python Tutorial, £[F] 3.10.13

4.2 for BRiAR

& Python 1) for BUAKA B AE C 5 Pascal Tt 5. AHEOR HREEIA (iterate) — {845 25 #1]
(4 Pascal) , B4R T 2 52 SRIES BRELEC L AT (1 C), Python 1 for BOAKEIRALA 7 (list 2%
FH) BICR, ERE MR BTSRRI AR . Gl (REER)

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

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

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

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

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

4.3 range () FR

WRARREE 5, fHERE range O BRER . B0 A4 -2 228051 :

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

S w N e O

4 52 W 45 FRAELKGE AN € BLPEAE U P81 s range (10) ZEACAY 10 E5(E, RPEEAE S BEE] 10 )
f?ﬁﬂ*)fﬁllﬁﬁﬁﬁf—%glﬁo AT DA range ¢ HAMBERR AT, SE B EARIMAE (HEEE; Gk
B F] step) :

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

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

(Rt
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(R —H)

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

WEM P 5 RG HE, RATAERCEE A range () Ml len () 407F:

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

3 little
4 lamb

SR, FEZBUWIEE], ] enumerate () AW E I E, #RLEIEE7.
AR T4 B — W range JUl€r B 2 B AG

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

TEMRZHETR, f1 range () FHERKYIFRBUFER M list (8B51) —4k, HEE EEEAR. BT
EVREE REEI I B 2RI P9 BT A T H B F, (L EA S IR E T AR list, PAEIA 2.

MR Eirerable (FTEAIIF), EEPREFEEIM A S 400 T DL— EMEHUE H B3 g . &
TIERET# for BRI AILIIZANE, 75— (1] iterable f) XA RIZ sum () :

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

B Er &AM DA 2 5 £ 0] {2 iterable FIfifi ff] iterable [F)5 [ #1 pRizl. 76 & A& B, G5 2 B
list () HYZHES.

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

break BuA, MFE CHEFE, #ILESEMHEENR for 5 while [FIR.

[EJ/E Bd T A — M else T4). H[EIE HFTA R iterable  (7E for W) SUEMAFENR (FF while 1)
ifa B A E AT EERE Y break BUARA IR IIN S AT, ST S B B R 8 TS AT
[F]:

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

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

(Rt

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

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

O 00 J o Ul

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

W else TR HNEIREKE, FHE SRS 1£ BOASMH, ©r9f léﬁi try BRX F ) else FAIHEERML:
try bR else TRITEEIA LB 41 (exception) Wi AT, EIEK) else FAIFEEIA LT break B4k
WAT. ELHR toy BIRSFIGIANO N, W26 9k,

continue BRI, AVKER C R, HITE N EREGHEIT R MESNR:

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

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

print ("Found an odd number", num)

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

4.5 pass iR

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

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

e A R R T B class (JE(ED) -

>>> class MyEmptyClass:
pass

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

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

22 Chapter 4. FANT BRI H
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4.6 match iR,

match PR e I —ER S, [EHAL S 2 AR (pattern) BEATILEE, S5 0REE A— %
il case AR . KM L, ERUU C. Java 5§ JavaScript (PASZFFZHANGET) H switch Bz, (HEHR
Rust 5 Haskell %355 AR ICHC (pattern matching) SEEIRTIT . A 85— ICR N S 9T, e
WAL (FATCRE ) T S I E S et

I EAYIEA, B FRE(H (subject value) Ji—{f 8l 2 i {H (literal) HEAT LLEK:

def http_error(status):
match status:

case 400:

return "Bad request"
case 404:

return "Not found"
case 418:

return "I'm a teapot"”
case _

return "Something's wrong with the internet"

WEE RSB [ MARE] _ BAEEE A F A (wildeard) R, HokiE A EVCH M. d15EA case T
Fonis, WA G AT 23 5

PRATDAGE | (TE) 2HeH 2 7 ik (AL A e B — A

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

BT DA R A2 AR (B (unpacking assignment), HL R DA 2 &5 43 B

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

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

MR AREE class &5 MEALARIY ERE, ARWT DA A 3% class {924 B0 B — 85| 80 3%, B0L— 8 2@ i =X
(constructor) , {H'E AEE; 88 1 (13 Sl o -

class Point:
X: int
y: int

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

(F ks

4.6. match iR 23
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(R —H)

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

YRA] DA B 22 8 (positional parameter) Bil— 26 GEEHHE T H B M9 EIZE class (5401 dataclasses) —E&HH . 457
WA LA AE class e FERBME __match_args_, ACE AP B MR E O E . R TR E(E)
Cx7, 7y, RIPUFBER2 E N (HAR e B M v A58 var):

Point

Point (1, wvar)

Point (1, y=var)

Point (x=1, y=var)
(

y=var, x=1)

PRARR A —REHEBE vk, AT TE R AR E R (Y (assignment) 22 RIEIA ) —FEEMIE, EHoatnl
DAY AR st e Er i s (B (. U S (1202 LA var) AEBE match BOAI(E. 25404 7%
(I foo.bar). B4R (LA x= & y=) 3¢ class 8% (FHEMEIRAC.)” Pidiak, 0 LAY Point)
HIJ 7k i 42 4 B

BT DMEREHBSRES (nested). BIAN,  RFATA — M8 dy SELL BGPTSR A List, TR A nT DAMGE A
EHEATILAC

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

BRI AERS A —ME 1€ 74, RS (B (guard) . QREEBTEEIR, H) match GARGIE U —1H
case [y, FEERE, (EAYEIRE B AAERTER FE Al 2 B

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

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

o SEPRMRIE R TS ESEL), wple (JCAL) I list XA S AR EESE, 10 ELEEER b n] PAPCRCAERE A7
5. —EZRGISL, R EMAREICARERE (terator) 574 .

o 7 5B (sequence pattern) T] 37 3% 3% 75 P i (extended unpacking): [x, y, *rest] Bl (x, v,
*rest) M/EMABELURATFIE. ~ BEMWABETARZ _, A (x, v, *_) FIKE—@zED
WIEP)FA, B g s g AR m E AR AR TH
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o WL, (mapping pattern): {"bandwidth": b, "latency": 1} fEf¢—1# dictionary (i) r[F]
B "bandwidth" & "latency" B{H. BLF I, BIMNAE (key) P 2N, —TEBZE **rest

PR, WRAHIRR . (H **_ QIR ZR0ME, iV EARY 27 .)
o {8 BB as W] DAEVE T-45=; (subpattern):

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

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

o R4 B L2 A S5 1 (equality) SREGHEZ, {HI2 BLEIH14: (singleton) True, False fil None j&#f
HE AR (E (identity) 2R ELHK .

o AT DA PR 44 5 B (named constant) . & SRR B R4 RS, DS E Mg e EIE s o

from enum import Enum
class Color (Enum) :

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

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

BRI S A O AR R A, AT DAETRT PEP 636, B2 DAZCER 1A A% =X A 53 T A o

4.7 FFEFHI (function)

FeAr DA S ek A AR 2 s BT — 8 B

>>> 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

BSE T def MR MR T & . EZRUHEFZRKAXLWHERTFRZ F—H28. AT 17Tk,

i AR B 2 g R X 3

— {1 R 2 B — I BRI 2T DA — 1 R SO s 3% R A E % ek A [EJRA SO, BD docstring . (1
J7% docstring [ AN i s 2 RIFIRA L5 & (Documentation Strings)Ex 7%, ) 15 T.H. 7] DA A docstring 2 [ &) [F)
AIE) R SRT 5 B S, SRR A B A B iy =PRI A 1 R (EVEE SR ZE BRI oA docstring 2R 47

B, WERZ T UE A EHE

4.7. F#&EHR (function)


https://www.python.org/dev/peps/pep-0636
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BR BT IR B L —(E B 4558 % (symbol table) 2fitf73% b 2UET ) [ 4nk 5 B (local variable). SERSHEMLE, JiT
A 7 R ) 8 SO B S R (e — (R B AT SR . AT, BT | — 58 By, @ et [ A e 3 B
R, FORIEAME A AT e, HOR DA AT 583 (global symbol table), #54% [EIFTA AR 4 7§ .
B, FERRSH, A MO S R U AR T DARS |, (AR B (e (R IF i O AE global
AP PoE R, SONE R UM nonlocal BRIAKXPHER) .

TE— R R APIFI IR, HEREARM S (518) FPn AR A TR, Fik, 5I8MEARDy
AEWEEF ) (call by value) (FEEVELEMALAGE 22— P 514 (reference), TN RFZWIFIIE) . H—1H
B = U (E) Y e A EGR TIE IL & | L, E R I ) i e S — (R 94 Bl A 58 R

BRAUE SRR, SR AR WA AFIER . RS — A, EvEseds B
F 2 B3\ (user-defined function). % AT DABERE E A TEN SR 4% , (RS U U mT AR RS FERR U . dE 02
SR EEan 4 T

>>> fib

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

>>> f£(100)

0112358 13 21 34 55 89

IR AR BB S, IRATREARIE R £1b 2R, M2 RFT (procedure), PFIEIEEIES b, Fk
B ek — 8 return BIAS, BT E R RIEE. EEERHE None (E2—ME
). TEE SRS HB AN None B, MWW AEHHUR. MR A print () 2REFE:

>>> fib (0)
>>> print (£ib(0))
None

TSR By o 2 R S List AR A, BURES:

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

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

TE R B — RN T — L2 Y Python K¢k -

* return BRIR G 00 KA (. BB AT return SN — 8 F X AEE)S | Bk g ol 64
None., —ff BxEIATZI AR AR & [l None.,

e result.append (a) BIRIIEIY T —1F list %1 result i) method (7 i% ). method [E) [ & | —{H
R, g BAIE obj .methodname, HHt oby FEAEY 4 (JRATE—i#E55 X)), i methodname
[E15% method 4448, (Bl BERTESR. AHAHEEFEAF A method, A[F Z4ENY) method
A DABER — BRI 2 R I N @3 Python JRVE . (RPTLABEH] class (BIE]) &% H A4 4 Z4EIF method,
WClass (4a[E]) ) #ifiHfY append () method SEFEFE list ¥FH s B & 7ERZ list AR IINA—HHHY 7T
£, B THMR result = result + [a], HEARCE,

PR AR AT (B g A List B HIEH ) .
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4.8 FATBREXTEH

5 5% bR 2 IRF 8 ) 5 | B0 (argument) BCRERE PTG . AR =0T DARL A BT AOTE K

4.8.1 HE5I8E

[El—f s 2 (5 | i T SE R A . saUHar AR, T DA BE e SRR S /DR 5 [ el s ek =X il

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

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

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

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

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

o 4 T BT A 5| #: ask_ok ('OK to overwrite the file?', 2, 'Come on,
no!'")

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

only yes or

i=25

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

i=2o
£()
A et 5.

YN ORI EHEREE S, Bl list, dictionary (F7t) sRFFZMHEE IR, GE

ARG B, DATR s U R AP I IR 6 2 0 A R Y 5 |

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

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

e

48. RFATHREXTH
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[1]
(1, 2]
1, 2, 3]

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

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

48.2 BA#EFS|&
PRSI DA B 42 5 7] 3, A kwarg=value fJEENY . BHI5EE], PAFE:

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

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

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

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

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

{HRATT b 75 R e

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

#

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

PR UL IR, B 88 75 |45 (keyword argument) (WAJEFE A #5 |#§ (positional argument) {% 1A . FT A7 {30 1 BH 8875 |
AR A ZE DT —(H 9 R R Z 51 8L (actor A& parrot MG RE ), 0BG 5 [ #IEFEAR
L, A AIELES [ #, (parrot (voltage=1000) HARL). —MH5[HA T 2RI, T2
— {11 ] 1hb R ) T R P 457 T -

>>> def function(a):
pass

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

Wekfels—H S **name A, I dictionary (5L, 3R typesmapping) , 3% UL E B AT I
ST 2 WA MBS . **name T DAST *name S8 (F—/MIAH) AW, *name Bl
{Auple, #% tuple f155— M2 WONIMARTEA M (*name WM BIAE **name BT ). BIAT, #3klE M
OEES
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def cheeseshop(kind, *arguments, **keywords):
print ("-- Do you have any", kind, "?")
print ("-- I'm sorry, we're all out of", kind)
for arg in arguments:
print (arg)
print ("-" * 40)
for kw in keywords:
print (kw, ":", keywords[kw])

BT AR AR e -

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

Tt A A

—-— Do you have any Limburger ?

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

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

client : John Cleese

sketch : Cheese Shop Sketch

TS U I SRR o R R A B 0 —

4.8.3 HHhEBE

FEFEREEE, 5 [ BRE DAL S S e b DA R S - EIE 45 Python pRiX. (BT RExX A wl sk SRR, BRS04
TR G, W, PR ARERERRER, e SEHE SRS, B S HET, B2k
TR

pRE ST REANDA AR

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

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

/Rl > GERARIERY . BT IR BT, R e R A R N 2 MR ERROC B (BT
PERRPASE T . PRS2 B AR EIRT 44 28 (named parameters).
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{i E5\ 35| 8 (Positional-or-Keyword Arguments)

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

{EPR{IE 28y (Positional-Only Parameters)
IR PR — LA, R 2T DM ENE R B . A2 HENERE By, EPIETRESZ, HiEts
"

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

/ BRI S BT AR AL B S M 42 F S AE IR M 42 5 28
ZEIR#E> 5|2 (Keyword-Only Arguments)

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

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

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

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

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

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

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

>>> standard_arg(2)
2

>>> standard_arg (arg=2)
2

% MRpE pos_only_arg WREFRTA /, KBLEERRE 7 E 28

>>> pos_only_arg (1)
1

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

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

>>> kwd_only_arg(arg=3)
3

AR e AAE R — ek e SR, fH T A=Ay

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

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

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

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

W%, iHEEMEAERE, WER **kwds [ name jSEH#, 7 REELN 5|8 name [E1AE[ENEfE%

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

P2 R AR T e True, PIEJBISET 'name' JKig A5 75— S 8. Hln:

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

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

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

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

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

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

[EJH -

o WERAKGEMHF NS UL, SHHHERCE. WU HEA IRy, AR Hs ] HE
BRI I A HES B, ol [l e ik 7 B 2 A R B e e, s R AR T

s W2WHMATTE, B ] eRUE R 5 B, SR AR B 5 OSSO R I )
(EELIRE, A TR B a7

o EHAE AR (APD, (EFERRAIE, PART IR S A RS MU 1 i APT i BT RS T

4.8.4 {EE5|841%5% (Arbitrary Argument Lists)

AR, A HBAE BRI, Je ke s gy, 0] AR AL SRR 5 8. S5 e gt 2
tuple W' (5f R Tuples o /-5 (Sequences)) . {EVTSEUURIT I M2 1, AT REA 28 8 2 - 5 |

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

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

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

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

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

4.8.5 IFEES|E%IFR (Unpacking Argument Lists)

5 UM E A AFAE—{ List 2% tuple [F), {HE) 72— 5@ BN &5 | S s e, m A i e MKy,
Eml A s . B, E#ER range () KNSR BARY start Tl stop 53, A0S 265 | ORI BRAY, HIE
TEMENY pR U, A > ST 5 [ M AE list 5 tuple HpRf H 2K

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

[3, 4, 5]

>>> args = [3, 6]

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

bk, dictionary (%3t) WTDAM ** 857 1R B 875 |

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

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

(Rt
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(R —H)

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

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

4.8.6 Lambda ;EH3

lambda BSEF RN /NSHES K. lambda a, b: a+b RZCR A WS #0)Hl. Lambda 58 3]
FATA R B B PR Ty . FERE b, EMgE HaER R, sk, et im0
FEIIFEIAHRE (syntactic sugar). BLELIR RSk, lambda o xUnT VAR S A1 Ik b5 | A 8

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

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

42

>>> f (1)

43

T 5 Tambda SR SCRME T —{E R0 53 AN R R R — /R U A |

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

>>> pairs

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

4.8.7 A {45 & (Documentation Strings)

PATF 72 B A R SBR[ A R e

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

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

Python i (parser) AN & [k Python AT A HE, B, MEIREIN] OO TR REYE D0 BERF 5 BR A HE
T BREEE A PG AEFH R AT 5 — B2 AT EE TR EE R SR R A ORRETISH
—ArerAl, PR T L E Y BRI | BEARE, HARHRE T a SO BRI, S81%, BrA T H 4T He
PRSI T E] MEATngshir. MEHB DRGHE R R T, HEEMERT, 8
SEATRY A ARET S S T U BN bR . RRH tab BEIR (EHEEEHE), BRREA 7o RS EE.

TN AT EI R A — A A 151 -

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

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

pass

(Qi¥iE3)
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(R —H)

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

No, really, it doesn't do anything.

4.8.8 FH[I/3& (Function Annotations)

l%ﬁ*%%%?%ﬁ%fﬁgﬂ' (metadata) Bafl, A &R Ir W BE] (2 &R R PEP 3107
#1 PEP 484) .

[EJ#£ DA dictionary (5°1t) HYEAAAHCERARY __annotations  BIE, HASE 58 AL H At
5r. SBERERE F URTES BRI — B 5%, B SRR — 3 ERR (B0, TR
SEF ARIEZ MIRA def BUAXSERAYE BT, HA—M —> e —MER0. UTrspber—
2T e — RS [ B, DA Inl P :

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

>>> f ('spam')

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

'spam and eggs'

4.9 =i =X A (Coding Style)

BAEARRI RS . EEeY Python #25X, J2WpRlaf— T 4 AR X T« K MGE S HSREAAR A I BBk
EE (SUERHEE, pisXte), A Lk A S R TR . R A E R R A R RS Ak i
sl R, AR R A A AR B B

#7¢ Python, KL B H ARG PEP 8 fbk4a; EMRATR MR TR E OEH . 48 Python
PR E R ERZ AL B R R EE R R =

o 4 kAR, A tab .

4 A=k /N HE (A RFERASREIRE) FORAHE (RS (ER) Z AP % . Tab g it iR AL,
UFE .

o 7, AP R 79 5.
(EVE T RE AR FH /N R A 0 6 25 (8, o W] DATERCOR B R L [EHEBR 9 22 AR AR 42
o oA class (D), B pf X ENE AR M FE S .
o QUARTIDL, SEERBCE 1T
o i HERHFER
o SR ESETINEAE, (AR EEEBAERRSEEM: 2 = £(1, 2) + g(3, 4).

* Class FIER U irf4 B2 20 #A8 B, 44 class i UpperCamelCase (BElgEN/NE), Airds il
B method Jf] lowercase_with_underscores (/NEMJEE). KiE/f self {EE method 45— 3]
B2 % (BER class Fil method, ER47 A class).
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o ARETERE T H R BRI, ANE LM AAS. Python Tk UTF-8 s 2%l ASCI, it
AT PABE A& RE S

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

)
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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 (H3%1) SHgrAee, HAEZHMENTE. TRy T B st #75 method:
list.append (x)
AF— MR BT E N E] list i R, SFFR allen(a) ] = [x],

list.extend (iterable)

4 iterable (RJEICH) 23 list 2. 2[Fid allen(a):] = iterable,
list.insert (i, x)

{1 B H A E list PAGEIINLE . 5| BEE AERT TR RSIME, FPha.insert (0, x)
ErAHATLE list 5V, M a.insert (len(a), x) HIFHER a.append (x) .

list.remove (Xx)

(EI List oo — R EAE x (9IC3 . # list PRILCR N @8 valueError,

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 AT IEH o BHRR 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)

[m] {2 x FE List Tt B Tk B

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

i list PEOTEEHET . (RIS ORI TR EMLIET, #52% sorted () WM IfHRE)

list.reverse ()

76 list G IE H AR MY S A

list.copy ()
[ —{f EE(E)E] (shallow copy) f list. ZE[lji 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’

RATBEE £ H] insert, remove B sort SF{UB M RN I A A AT AR [BIE - B AT B E
None,' JX /@i ] T Python w7 n] AR B 45 HA i it I

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

5.1.1 §% List {g[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)

U HoAh 7 T DA ) (348 B AR (), B MK AL T method FRHE, B4 d->insert ("a") ->remove ("b") —>sort () ;.
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(R —H)

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

>>> stack.pop ()

>>> stack
[3, 4]

5.1.2 ¥ 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) .

R EEE AT queue, FEFE collections.deque, HAHEeHH AR PEE K HE S M s I A . B4

>>> from collections import deque

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

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

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

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

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

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

5.1.3 List Comprehensions (34 EE)

List comprehension (H3 515 71855 ) FAR AT LA i 3R 54 07 v 222 list. 3 LRI T 2 S A — {1 7 1) B iterable
(PTEMRAE) , R T 3R A 1 S 1 5 SR e e SRR v list, 2 A — {7791, HoAg— 1
TOE B (R E AT o

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]

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

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

i S AR SF A -

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

e AR ST
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— i list comprehension (ZHAY, EAfF—¥ 7 FE5EE], A —1# expression (G#HZEZ ). —ffl for T/h). FiEE
TR LM for B 1f FA]. &R MW list, EEREREN for Ml if TAIREEET, HuimEs
ORAERI SR B, 1 list comprehension & 1 Wifi list H 4% SLAHEIR G

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

T E LA R

>>> combs = []
>>> for x in [1,2,3]:
for y in [3,1,4]:
if x != y:
combs.append ((x, 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 .
2 expression s —1 tuple (BIAN_ETEHI 7 (x, v) ), EMAMN EHER:

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

File "<stdin>", line 1

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

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

List comprehensions A A&7 [E14 ) expression F1EL4k ) R =X -

>>> 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

1£ list comprehesion H BHIE[Y) expression 7] DA 2 AR FE 21 expression, FI3EFH-E—{# list comprehension,
H RPN Fom 3x4 JHEEAGHIG], T st (75 3 42 E(E 4 19 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]]

AFAF A L 2R, HEIRAY list comprehension & IR I £or TRESPORME, FroAE MBI TRt :

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

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

111 & AE — B ) -

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

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

TEECBE M b, oA i il A [ 65X (built-in functions) 1 AS /2 (AR I i A2 I BRA S . AE 38 18 61 7o,
i zip O A GIEFARR:

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

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

5.1. &—#%TH#E List ($71) a1
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5.2 del FAX

B n] AFE B R 5 A (EAREIR list HPigIEE : del PR . &M pop () method o] —fH (A [] ,
del I‘%Ji‘iﬁ)ﬁﬂj\ﬂ% BT Tist A i Brali s 1 2 e st (FRAM.Z Akl e FR IR — 8 25119 list 45 AR ETRR 1) Bk
SERGERER) . Bl

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

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

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

[]

del tA] DA A 5 2 1 5 8 -

>>> del a

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

5.3 Tuples F1F%1 (Sequences)

A 2 list 17 (string) A 7 Z IR MRAE, B2R5 34 (indexing) AR A ##4E (slicing) . b {52 771
EORBI AW E G T (F52 % typesseq) o H1jiA Python Je B FFAHE REHINRET , AR AR & A HALK )P
FUERHERIINA . BEE AR T — [EE S ORI muple.

— 1 tuple 5 by (ERE Fh I BE 1 R AL A, i -

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

12345

>>> t

(12345, 54321, 'hello!")

>>> # Tuples may be nested:

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

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

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

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

WMEFAE N6, PO AY wple B2 AR, ABLELIRAY tuple 4 BERLIEERY EL# (interpret); flLwI LA
e AR SR A B M A, MESR R SR B B R A By (B AN tuple 2 —{RCK
E S —T4) ) o FRIRIR VU4 wple P MEEIEH AT, (R ARSI A T80 (B Tist) 1
tuple
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5% tuple Al list 7 2 AARMEL, (A & A AEAS RS [EER 17 H A9 tuple J&immutable (ANAJ8H))
WH FHEFEVE N CR P, EIRTAE R (unpacking) (F52HAHi#%E) (&5 (indexing) AAFH (B H7TE
i/l namedtuples [YREFEES & PE (attribute) ARAFHL) o List fdmutable (W51, HITEEH 2R H
T H (ECHE A List HEA7HL

— AR EI R, B AN S 0 fHs | EIEH Y wple: vk @B ar B L. 250 uple
i — B BEACRIE S —EH ) tuple K8 — M EDIN_E—LEZ A2 N5 SEE— M —rfEE
AL . B, EARCE. filn:

>>> empty = ()

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

0

>>> len(singleton)

1

>>> singleton

('"hello',)

Bodsl t = 12345, 54321, 'hello!' giJe—{F tuple packing {Ifil T: 12345, 54321 fl 'hello!' —
B tuple (F. Sz EHL AT DA :

>>> x, y, z =t

iE A E 2 MM BT EF 5 (sequence unpacking), WIE AEALATALAESESEATBIIF I AN IRIREOR 9820
ﬁé@%ﬁiiﬁ%ﬂ\?ﬁﬁ%%ﬁ B A PR BRI . EE, ZEARIRM A2 wple packing TSR
FOmg .

5.4 4 (Sets)

Python A0 & T —F8 ITE ser (JEA) MURORHEIRL. —MH set @41y HEME EEW TR FAMEEH =
LS TR BRHANEBREE TR, Set WIS . 204 M EFEHEER

RIFHEH set () pRHRAT AR set. ERL: ZAIE—FZSHY set, JRUAM set () TAZE {15 &H
HRIE— A 2500 dictionary, —TEFADIFTE T — i whafit E AT -

i (E i i L) 38 -

>>> 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
{ta', 'c¢', 'r', '4d', 'b', 'm', 'z', '1'}
>>> a & b # letters in both a and b

(Rt
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(R —H)

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

Flist comprehensions 8], tB75 set comprehensions (£E&4EEHE):

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

5.5 =81 (Dictionary)

T —1{H#; H 1) Python [E)Z & BHEAIE] dictionary (3527% typesmapping ). Dictionary 4 IRt g R (E] [ B a0 fa i |
(associative memories) 5Y [ [ ¥ [#i41) | (associative arrays). A5 74152 t—0 &6 B Er 875 /E& Y|, dictionary
JE 42 (key) ARERG], S DURAETR R RHAL; AR ABEEER ] DA ESE . Tuple 40 0] DUFTESE, QiR
Ml R & BUEEK tuple; #5—1 tuple BL3EEl B2 S A (RAT AT W1, ERUNREE 1. VRIS
{5 7 list 5 VESEE, PRI(E) list 7T DASR HH 225 | $57R (index assignment) . ] #5IE (slice assignment) 5214 append ()
Fl extend () 4§ method HE1EHL.

H 2 dictionary f IF- 197 R BB AR — 44814 %] (key: value pair) [ set, H4fE [F]—1F dictionary [Fl. 48
BT S REEE T A E 25 dictionary: {}o A% H I 5840 B Y SR ) A KRG E A
AR T B SR S . O AR R T e R R AR

Dictionary = % {1t #5 1 [EVFE i 88 2 et A7 — (8 (B 1E) FL W 38 o o SR AR IO % (. L mT PAGE ) del 2RIEIG SR (E 3t .
AOSRFRAM A R SR G A, RS R R I g R . (R EAE O SR AR L L i B R

¥} dictionary i [ 1ist (d) G384 &% g # ) lise, HHES P ERE AR . (A siHE
7, R sorted (d) fCEERIM] ), ANSRARRERE— B2 CAEER T aL I A BT in.

18 A2 AW 1] — 1 dictionary ) SLAE {31 -

>>> 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 () PE Bz —HR 37 51 A1 2 dictionary :

>>> dict ([ ('sape', 4139), ('guido', 4127), ('jack', 4098)1])
{'sape': 4139, 'guido': 4127, 'jack': 4098}
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IAb, dict comprehensions 1 W] DAIZ AT 72 g B At 38 520 2 S A ¢ dictionary ¢

>>> {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

¥} dictionary 1R, DA K H S ERYE AT AFE ] 1tems () method Z[A] HEHifS: :

>>> 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 AIE R EIRE , e IR E S, R reversed () Kk

>>> 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

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

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

AR B AT 2 AR A i S i — {1 list, (EU2, T AU —(RB Y list & ol H. 22 4

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

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

5.7 EANT #R&4 (Condition)

fEHAE while F1 i€ BOAXAYGCE A AT AL SAEATIER 1, A HA HEGESE 1 (comparisons) .

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

FLHE A ] DAKE A MG 7 and fil or, H—HHBER LR (SR HALGMGER ) WU E not
KA. 8L TR AR L LU E S TG, Hd, not WEEE R, or MBI RML, Hita
and not B or CZ[EA (A and (not B)) or C. —WEH, FE5ETT AR ARF MBS .

TMES T and Fll or WHAREVE S (short-circuit) JEFT: i H | MAE 72 A EATIER, 45 R it B )
SiRES, g, #AMCEEMEBER, WA and B and C BEREAEGNTE ¢ HIERA R
I AR AR AR BRI B B ol (i (s A R A Y 5 B

7t ECHGEL S sl H A A AGE SR S G R AR IR AR — (SR O T ARG . Bl

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

(Rt
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(R —H)

>>> non_null
'Trondheim’

YERE, Python 8 CREF A4k, {EERAEMEATHRIRL AN IBSET T =, EHAGRS T1E C 7
(L R — BRI AT == IR AT A =,

5.8 FIIFIRMERMB ZLLE

Fr 3\ A3 5 AT DA SE AR AR RIS AL W (A e . 2R HE ol 11 391 2 X, (lexicographical) Y- 15 56 HEHK
A B IRETI IR, AR, MEaTEEEEA 2oMmE, RIHR F—a, DASUE, B3 H A — i) se 4
JH5E. MRPEEE N A HL By WY A 5 SORAH RN PP s, e s L i E DB AT . A SR w7 91 Bir
I E AR A, IR e o B E R A A5 Y . AR — 7912 55—l my T, s AR 51 [E)
;KE/J\H@J?@JO T H 9 S I 6] Unicode FIBS L (code point) S i AHEF I FI0. AR 2 — LA 751
R g :

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

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

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

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

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

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

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

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

i)
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148 (Module)

WAL Python LR PR AZ LRGN, 0l (W) MR E ST e k. I, AHBE L
FRAREAE, VR AF O A s o HE A 2 A B %, [MH N RR SOoRIE T . Eate—MEA

(script). WEFARRIREAMASBIR , VRATRE A A 2T B B AR 58, T LA Akt

Rl fiE o g AR —

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

[Ey S ikiE—#h, Python 4 —M KA A E S AR P, [EE LR S e, S
FEREENL 4L (module); FAH P RE FEnT AR import B FABKAE SR import 2 £ (main) KA (TEix JEE
WATHIEAS, AR EBBSCUT, P e sta).
AR 4R & Python ERAFR MRS, MEAMSEAXTN L .py. AT, BHMAE (EEF

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

# Fibonacci numbers module

def

def

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

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

]
1
n:

BIFEEA Python EF#AREI AT 464 import i85 fAA54H :

>>>

import fibo

49
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EER O £ibo HEsen el 4 B EEM A E Hi inamespace W (FENSTE L Python 18 3 (Scope) By 4
M (Namespace)); &R EMA fibo MR . MHIBAATE, 8T AR

>>> fibo.fib (1000)

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

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

>>> fibo._ name_

'fibo'

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

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

1 RANTREH

BEAL W] DAL 2 nT AT I R A s K 3. 18 e BRSO R AMEERS AL M IG 1k, B &7 % — ikt
import I A4 € AT, (AR EARAT, taHirer).

BHEMALER A A CIFLAA 4 25 [ (namespace), WA E]E 3617 06 28 S 0 %A ALK FLAG 25 5% 268 B 438y
FEEWMHH . HG, BALRYVER v DAZERCAL o Ak B, I AN 095 O T 86 F 2 1 A el st i A8 B A 44
FfEro . 95—, WERARENGE B SAEMHE], AR DU E D5 RO AL At s, DAFIS | R — 1

B 7L, modname. itemname,

FE—fEASEAL Al A import JLARCAL . LB A 1mport BRI Ot iBoRE), EAME ) 1k
Eﬁfx@‘iﬁ gml:ﬁl?ﬂ UNHCEAERAL (RAEAEAT R UL class ), #% import FSAHA% A
BOMA 75 [H]

i':r‘nport Bk o — M Rk, T DAE G 4 AL AR import FREAL, ELH% import % JEUASAH F i 44 2 ]
o it

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

1E import 2 &2 BB Er P8, {H 1 385% oR 3CH0 BE (A A 44 BRI 5 | AR [k 44 25 (BRBE, 7Rl
i fibo RYEFR) -

HLERBEA S —EEIE L, ATRA import LA E FEr) T A 44 R

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

TE £ A & import BUAH P ATA R MM, B T EARE (L) PHBHmIA A . KRZMEET, Python Rt
ARMEREEDRE, HEEEEESTEIAT —RmnAME, FHTEEZ 7R e RNERE.

AR, R E N ER AR RS BB R import * (e, PRIEVEE H eSO SR s i RS, H
wo i EARAE BB R h Ei A T R, T A2 .

WERBAA A AR I M B as, HI as Z AR M ELEAI B import ALALAREAE—E -

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

fE A import 773Ul import fibo FEL L@—Hk, ME—2EENEBAEEM £ib MHBAL.
FERE £ rom Wyt n] DA BRI D7 2O ROR |

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

El: HASCRIE N, BRE AL AR A0 LAY session @ import —R . R, SR AHE R TR, HI
HEREES w8, WRAE AR BN AEAL, ATPAM ] importlib.reload ().

B import importlib; importlib.reload(modulename),

6.1.1 EEHE EEDARBIT

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

’python fibo.py <arguments>

UnIF G import 54, BLAHH AR EHAAT, H_name_ #HHE "__main_ ", j

i
Gl
=
S
&
&=
Bt

BRAL A RIS I DA R -

if _name_ == "_ main__ ":
import sys
fib(int (sys.argv[1l]))

PRI AR 22 FEENE) At ] I 1T DAVEEI import (5S4, PHIEIRINT (parse) fir %41 AR =05 H G 7 B AL E
[ MR, A aras:

$ python fibo.py 50
0112 358 13 21 34

AR BERAL 24 import 1, HI % BORE U AN S g AT :

>>> import fibo
>>>

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

i

B

I
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6.1.2 EHAEFHRT

Import — 1 4 [F] spam AL, HiEsmE L@ I AL MNEEE4. AL MBI sys.
builtin_module_names % H1. WIERHKLAZ], #HFREHEZ Y sys.path FraEMWERIGEH 2 H,
BH—MAE spam.py HAESR . sys.path B2 B FIIRET AL

o B AEAR B AR RIS (ARG S 2w, HI R HE g R ) .
e PYTHONPATH (——#iERF] shell 458 PATH RUREVEM R AU BRI 4 8 )
o BZHEMBITERHE (RIEPEE S site-packages AR, EiEH site HALFTER).

Wi 12 YR (symlink) MO R Aert, 1 AR BT/ Vo) o 21 BB Pl i 4 B 000
Fler2, o fr iy ok sEE AT S AL 18 o

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

6.1.3 [#:E | Python §¥=

(B 7 bR AR AH 1 2 B2, Python 14 1 455 4H 1) 4 s A BT 77 7E __pycache_ ERAT, Em4(E
module.version.pyc, jalEJf] version /24 & A LA N2 G, HLAREE 6605 Python it 4 4
. Bil4n, 7F CPython 3.3 H1, spam.py [ 44 K 4 E /7F) __pycache__/spam.cpython-33.pyc. It
A4 HE I AT AT SR B AN R RS ) s AR AL R Python AN [R] RUA [ IRE L A7

Python HRIE UGG IRARME 0T H Y], Aos sk iSCA Je 1 0 i o 2 O A e . 22— MR SE 4 BB AalAR .
S, B RIBLAUE LT G, RIS RIZEME A ESE R A [ n] ASC T [l e 2R

Python £ MG E] R AR AL PRI (cache). ¥4, BHIE o A i ELAS G A7 ELHEAE iy S BOA BLATL I 45 28
S, WREG A, AR @R, B3R (E5) msseh, MBI A 5
ophder, [ HRREA TR .

— LU R LR

* W] AE Python 44~ E {0 BB 2 8 (switch) —0 m ~00 AEVNE st ALI /). BB 28 -0 R
assert (BiE) BRIAK, 1M -00 [ARFEIRR assert BUARA __doc__ Fef. fhit A Sefesnr ARt ki
ELEEA, U ERE A CEMAHERS, A B2, O8] BAA opt- £g, Hill
TN AR A AT BE & O BRAL R CR .

o . pyc BRI, BHEATE ZEA & R oy AP, ME—HUB PRI SR IR R .
o B4 compileall ] PAEJRDRHIC iy BTA AL A AL pyc 1.
< EZMAE, AFEERRRERE, §2%PEP 3147,
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6.2 R4

Python Pl 17— (AR, SRR NEATE S — (0 3c, REE] [Python pisUE2% FE] (L [t
2% FE]). GUBi R dEshEEr; erme—SOR)E ik = 2o ERRE R E A I, HH
WRE THRESCE, SEREMEE R AR (FlnRGEEM) . EBA R AR — AL RRE, MR
EVRIRIET- & . Bln: winreg BALFEMNE Windows i . (EFEREIIEALRE sys, EWHEEAES: Python K
wear . S sys.psl fll sys.ps2 HIACGER L. KR TFICHTFH :

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

>>> sys.ps2

1 ]

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

C>

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

¥ sys.path B—fFH list, BEEHZSNBAE S, BRWIGEE B 8 PYTHONPATH H1{2
BUR TR EAS , B2 5 PYTHONPATH Ak E R, MEEEATER IR RAT DAFIAEEMERY Llist BRAEAS ohosg s

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

6.3 dir() FX

El e dir () HRRHBALE RN ITA A . B RIE R list:

>>> import fibo, sys

>>> dir (fibo)

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

['__breakpointhook__', '__displayhook__', '__doc__', '__excepthook__',
'__interactivehook__', '__loader__', '__name__', '__package__', '__spec__',
'__stderr__ ', '__stdin__', '__stdout__', '_ _unraisablehook__ ',
'_clear_type_cache', '_current_frames', '_debugmallocstats', '_framework',
'_getframe', '_git', '_home', '_xoptions', 'abiflags', 'addaudithook',

'api_version', 'argv', 'audit', 'base_exec_prefix', 'base_prefix',
'breakpointhook', 'builtin_module_names', 'byteorder', 'call_tracing',
'callstats', 'copyright', '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',

(FItgkss)
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FEH LR

'stdin', 'stdout', 'thread_info', 'unraisablehook', 'wversion', 'version_info',
'warnoptions']

[E 45180, dir O FIhHBTC €% 4

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

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

>>> import builtins

>>> dir (builtins)

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

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

B [ BBl A ] ALk Python BiAl a4 25 MR T3k, BN, BIALA M A.B FUREMF A H
A B By TR IE ARG, AR A N e 4 O S M A ) kA e R, 3850 B A
AR, MRS EAENE (B NumPy 5 Pillow) 1R A O HADE PRORAL 2 5 -

MR IR A e — M R A — R P o VR 3 B B AR B4R (TR ]) . IREE U RA R EZ 1A R X
GEHEAE MR A A%, Bl cwav, .aiff, .au), FEM, BT AEEEKRSZ BOEE, R
LR A R R G . D7 SO MR R 2 A RS (B, SRR A 3]
B, B s ae . RSN TSR0, s — RSB R BA TE L. IR RRNE
PFRTRERZERE (ARSI SRR R A Ao ) -

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

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

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

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

Import E{fkf, Python €8 sys.path EHIE, FHEAHMTHIE.

WNEA __init_ . py SCFARELE Python 50 5% SR H s AR AR BE . 0] RARS 1k BA 18 44 R
FISRAN string TEICTEH BRBOUG2E 1 BITERIHUR R B AR H A AR . TEREIRAYIE LT, __init_ .py
A PAA A3, (HE WA ASATER WIS s a1l ARh, SCRTES A .

BRI AT AR import HERAL, 40

’import sound.effects.echo ‘

BEETELA T T84 sound.effects.echo. 5|HEWEBTENAES:

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

73— import FHALY I IA e |

’from sound.effects import echo ‘

i B A — BT A TR echo, [EHAMEHISE AT AN, FILRELAIN R 775U -

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

’from sound.effects.echo import echofilter

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

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

|

AR, (] from package import itemlRf, item AIPAREMFRYTHAL (TEM), WAl U2EMH
PoE R AR, Boem, dass (BHEF) S8, import BHAX LM ENh A A E 5% item; Q2R
E, Hierfare s, EEHA. URERRAE item, HI€7]18 InportError 4.

A/, ] import item.subitem.subsubitem FE¥ERE, BT HE—HZAHN, & THAULIREN;
fg— R LR s B, (ARG 2RI 38 class, pR T8,

6.4.1 #EHd import *

WHHHEF T from sound.effects import * I, @¥fAfHESE? BAEET, Ml 2
FRERRAS, SWEMPFTER THRA, EHFEM 4 import. & @ EBBRMIEH, H. import THIHRY
TR REE A AL BRI, LRI A B R import TR A g8

ME— A fRvs 2 B e D EHR AR RS . import BAXEH DA FER]: R B __init  .py
AW EEMAE __all ) list, 83| from package import * f{REE, B ul€r 224 import
HORAL 44 R . BEMELEIHIASKE, BAEE T A7 EE 25 H I list. AR EAEE R EEA A1
MRS import * | At T GE & ([F)E A 3B 5 list, SEFIK[E), sound/effects/__init_ .py tEEAH
ErPA TR A

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

T

=HE, from sound.effects import * & import sound.effects B, B ={HHIL 4 THL
A

WM a1l [EE#EFE, from sound.effects import * PEIRFXEIR & sound.effects B}
HT A TR import 2 1T Gy 4 25 M B HARR sound.effects B P import (1] B8 & iE T
__init__.py PHHILAAREES), AR import B e B &AM . BES _init__.py &F (PA
&;}iﬁ)@ﬁé’é@i/\ﬂ@?ﬁ%ﬂ) WA 2. EAR IR M Z i inport BUAXBHRER AR EMTHH. 556 A
TR

¢l

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

B, # from. . . import BUABHITI, echo Fl surround B4 import #EE Bl iy 4 25 [,
EAMRTE sound. effects BFFEFRMN. (B _all__ Ak, SHAMAR.)

HESR , AL B IR, SR import < IR, REARLAH R ERE E B A R, (EAEIE RS
(production) FFEZ G HH B VR BARELE A K EE

s, {1 from package import specific_submodule NEHIEMME! HE, BE2MEHE,
B3k import LA 75 2 ) 1 R AN A R AR TR 42
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6.4.2 E#I5IH

HEENGSBEZM BN AR (RGP sound B4, WPAREH [E%# (absolute) import |, 7]
HEEEA PR T4, B, %4 sound. filters.vocoder BT sound.effects $1f¥ echo
FE4HI:, WPAM] from sound.effects import echo,

AT PAH from module import name ff) import AT, 4iE [HH¥ (relative) import]. =L import {ifi
FBTEATSEFE 7~ A ¥ import HERIEAFIEEEM. I, 7E surround BT, RWT A -

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

FEVERE, A import B /E 2 DA H RTROBTAHA RIS . RE) RO # A KGE 2 " __main__ ", BrLABN
R MERLAL TR A Python i R =M FARAL, BB 2875 6 1 [EJ%F import.,

6.4.3 ZHIIRMEH

BB SOR—FFREYE __path o EAERIIAILEE M list, S&ZEMN __init__ . py HRITER
HEXMRE, ¥R o fRE R RS ST ol S EOT AR, (a2 i A &
FE AR B .

HESRE R (N R BHR 2, (HE T IS B P B g

I3
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CHAPTER /

A N\ Fnia

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

71 FEENEHEN

A1k P L A S R R 7 5% 38 5T X & (expression statements) 8 print () Hist. (5=
%ﬁi%i%ﬁ%wnﬁe ) Jris BRI R sys . stdout AGERUN . REANAY RS I
F i X R

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

o BH A KX AF $ A (formatted string literals), FEAEF 5 BRI G| SR e E# G =5 9 mim L £ 8¢ F.
YRR DAE S A e { B2 ) U7k Python B SC, 5) S el HoAth =~ T (literal values).

>>> year = 2016

>>> event = 'Referendum'

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

* T str. format () method FEH L PBIRAE, IREZFTLAM ( Ml BURBERE B AE, B
AT RERORS SRS, (AR BT BB A i L.

>>> yes_votes = 42_572_654

>>> no_votes = 43_132_495

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

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

o %, REFLAECHFH )T (slicing) FIH33% (concatenation) #24%, 528 A BT ER L, ST ALAT
RREAR M HEURS 2. R ALEN —28 method, FEDAKS E M FOIER£H, BEERHEMRE.

%%Kﬁﬁ%ﬁ%ﬂﬁ@ﬂj, FUBHCHEUR S OAEATIR S, FTDAM repr O B str () BB (E#(E)
El 7.
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str () AR HERRE—EABSFINFRE, M repr O B RREEE G TR FORE (g
[E SR0WaEs, WIS SyntaxError ). AURYIHEIG NS BIRHE SRR, str () GRIEH repr ()
HMEIME. AFF2ZHE, B8, o list [ dictionary S5 &5H, il 15 Wi i ek U Er A MR 2RIk . i Hs,
RBEVRRE], A MREAS [ R

— 2L

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

string B S —fH Template class (HE), 24t T ERREITH RS k. ki sx B
F73%, [EIRA dictionary POECIEEATIRUA, HLEEAR XAy F2 I W D

7.1.1 B8R ILA (Formatted String Literals)
¥R AR (R f-75) , SlEFHRMANE £ o F, FiHER 4 {expression},
PR PARESERETIIA Python JE 820 (H .

%I4T (format specifier) J2BEARYERY, FT7EMER AR, AT A Az fiE A% 07 X AR #EBIH pi
AN = A

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

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

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

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

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

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

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

; [EV4F AT A S — B AR R OB N 307 — %08, AS B A2 0OR(E (evaluate) R HYFKIR

>>> bugs = 'roaches'

>>> count = 13

>>> area = 'living room'

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

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

WL = WA S 7 E SO HEER S (self-documenting expressions), #7525 18 Let s L T A3 AU B
%, b formatspec 25451 .

7.1.2 58H) format() method

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

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

KeEsE R HEWFIT (BERO) G EEEL str. format () method P, KFHTE 9T
FRGYMAAEBIESS str. format () method REATFERIN B .

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

eggs and spam

WRAE str. format () method HH B 758, W LARES I #A M A5 EMI(E.

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

37 B O B 7 5 | O DME AL

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

ﬁn%%ﬁ TR IR AL TR, HOBF 7 20 $24 RR ITAS Je 1 LB 2T | A . B R T DA
WELETIL (dicy, EHIHEE 11" SHEE (key) AEHATE IR .

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

Ce 'Dcab: '.format (table))

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

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

BEE# R vars () AR, SRR E R . ek T DA (86 & B A [k 5 B dictionary .
fn, N RE IS E A — AL HE AR A, 51 RO P BNy Ty

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

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

BRI str. format () TR 523, 757 formatstrings,

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

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

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

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

FHYFR str.rjust () method Fl A 20 I A 25, (07 DAR @ RO T 7540 8% o« LY method

A str.ljust () fl str.center (). ja2¥ method REFAATAEIZE, HalE—HH 7, WRBANT

B, EMAaEETTS, MM MUE et EG; A ERESFalMrsHE, (FEEEiEe

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

J)—7M method /2 str.z£1i11 (), WYEBEHTHASHMS, HagskEr &st:

>>> '12'".z£fi11(5)
'00012"

(R
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(R —H)

>>> '-3.14".z£i11(7)
'-003.14"

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

7.1.4 B FRMERZE

% T (modulo, Fi#y) Wn] HNFHEER L. #£ 'string' % values H, string HATAH % G
values WBMH LM CE AT, I PR E] 752 46 (] (string interpolation), 34 :

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

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

7.2 BRIEX

open () [al{E—{ffile object , T C e (58 F A4 WA ARL2 L 5 | S50RT— (R B § 75 | #2 © open (filename, mode,

encoding=None)

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

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

S, HHZEA text mode BHE], FEHD, HEARZR PRUREUE AT RIS, HRLARRE il 773X encoding iEATHAG . 41
RIGSE encoding, WHRRMEGRER R T (L open()). UTF-8 2 BIRFAARIE , BRAFIRAGEAE M)
HEIHES, RS encoding="ut£-8", 7t mode fKIMfll_L. b €A binary mode (“iEHIF) B
EIE %, kBN E R bytes YRR . DAt HiIBL BT SRR 7T AT E encoding..

TESCTFHR (text mode) ', SR G THSHE TG R AT EAF9E (Unix _E[F] \n, Windows E[F] \r\n) #[F]
\n. FESCFREF R AR, FHBCEHE \n B2 REERF- GRS T RATIR. SRR B R R Y
ey X SR R AR DA B, (HEERG 2 JPEc B EXE I ikl 75857 ISR 1,
R A R

TEE PR S PFIRE, () with BB R ML S @R, HEMESTHRR, IR 255 10
b, MRS G IEMEEBP . (1 with BHLEEHH try-finally W, AAHRERZ

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

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

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

ANieifEi with BIAS, s £.close () B —ERWIEZE, Bl HZAEED IS 6 B B3 KA

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

7.2.1 EXZY4%E9 method

A AR S Bk — A E £ BRI e b

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

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

f.readline () MHERTHFMEB—1T; EFT7C (\n) GWRETHNEGRE, EEEERAZETT
FOURE, EA SRR RE TR0 G R o (A EE W I A% £.readline () [a/f#—fH%
TR, FORCRENE TSR, M PATHERRER \n', Wi S EERTT I THE.

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()

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

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

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

ANSRARAEHE —{HAE S a0 list [E], WTRAM list (£) B{ £.readlines ().
f.write (string) I string EIAE AFESE, FEES ANFE L.

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

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

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

18

f.tell () BIE—EREE, A LB IERETWEROCE, £ RN R ERR RG2S 1AL
TEALE, AESCTFREUR ROR B S R

ffiff] £.seek (offset, whence) W PAMGEMERYIFHINIE . BT RN 20 offser 1)
Tt 2% B0 5|3 whence HGEIE. H whence {HE] 0 Wy, Fon AR REE, | FnMHEEIESE
P, 2 Tl RSB AREEI 28 . whence W45, , HIHFR(EE 0, BIDAKS REIFEIET 2 %8,

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

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

16

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

>>> f.read (1)

b'S5!

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

>>> f.read (1)

b'd!’

e (EISHEN TR ANA b AR) . RARFMERMBES ST ([ seek (0, 2)
SRRSO, FLRAHE £.tell O BRI, 8020, ASAMN ofset . FHBIERT offer fii
A o i 0T,

Y EEA — LN method, BT MY isatty () M truncate (); HEEWIFHISERE ST
RS2 % FE.

7.2.2 {EH json EHEEBLEIE

- H3 T DA B0 8 A 58 P R ARG B MU R AR A read () method M [ 5, ZEF R
GRS int O IR, B 1123 @i, BRI EEE 123, SRR EFG = SUR list 71
dictionary (F-4tt) SEEIMER RS, T-B)RIT (parsing) FIJT514b (serializing) A5 A5 EVHE .

A e (e FH 4 AS B 3 4w 3 R 13 B A 20 A BE T (B3 1) R R A7 BIAE 28, Python 3788 — MBI K ) BRI A2
[E#%28, FEEJJSON (JavaScript Object Notation), FEfERAL §son M2 Python ¥okHEE , [E) & M EIE Y
FRFERYE; BHEARREE serializing (JF54k) . 7S FRTE P EEERNRIE deserializing (F5ML). 1E
FFHMCFI A2 ], RO 8 o] DA AP FEAR ZE B R ol i 4 6 o o 5 00 31 o i O A

#5E): JSON A% X 483 (i i B E AR A B R A [F) . 2R sknt il . 2 e Hahe s, e llmie
T 5 4P (interoperability) fib) {75845,

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

>>> import json

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

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

dumps () KA AR, FE dump O, ¥ 750 E e file. FIE, 0% £ 2—METHA
i BRI rext file i, FRATTTDAIE R
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json.dump (x, f)

# £ R—ECHE. "ERE binary file Srext file Yit, FFUARREY

’x = json.load(f)

ffi[E): JSON A5 W ZHPA UTF-8 A% 4. 7 FHE] ISON 45 22 DAVEE) - mT 38 BUEL 85 A yrext file B¢, L]

encoding="utf-8",

SRR SR P91 e 7T A B st il dictionary , {FLBEAE JSON s SIMLATREA0 class (HEE) 50, M3
—BEHAMA T AR, §son HIALHIZ % Sk o & H I E],

W%
pickle - pickle #4H

HLISON ANJe) , pickle 52— AL RT #HE R AIEIE Python ¥ AHEAT /S (LI I € . R, E[E] Python firfsfy, A
BE A BELHCA SR 3 A sg i B RNl . EEGRSE), Bt AR WRERLE b TBOa I B 8
Lital, MEBORA A ZEAT AR pickle EALSTSIML, ATRAATAT AR AL .
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gEExFAGISD

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

8.1 FZ/E#HFR (Syntax Error)

A e ORI AR (parsing error), ‘B B2 4 Python F i AR i i Sl AR

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

A

SyntaxError: invalid syntax

FTES (parser) @ EEVEESHOI—4T, EH—M/N THTZE] 5102 TAR BB i 20— (R SRt S @ i &
Z ATHYRERD (token) B2y (sl 2 A RAEEEMRIENR) - BEHIP, SR print O WP HaiE], P
EEE%E&T*@E%(Hﬁoﬁizﬁﬁﬁ%@wmﬁm,%%m%ﬁﬁ%mﬁﬂ$%,ﬁﬂ%ﬂﬁf
WP 3¢ [

8.2 fi4h (Exception)

Bl — B oA A BGEA N T IERERREE, B RUATIR U ] AR . AT IR AR 2 Y S R AR E ) 4T
BISMA—E AR AR PR REEE @ 7 Python R AN IR P E . A K2 MEI BISNA G B,
(E) HL & BUR A0 ) gt e

>>> 10 * (1/0)

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

ZeroDivisionError: division by zero

>>> 4 + spam*3

(Rt
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(R —H)

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

SERA BRI — TR B A TAHESE . BIANE RFEFERY, A2 R e RV A — g e . SRl
P 4 ERLE]: ZeroDivisionError, NameError Ml TypeError. {EEGIANERIY: D g, ok
B A R EV 5141 (built-in exception) (144 7% . T A4 E G MR AN BLEAE , (HEA & A 2 i 614
RN—E iy (MRS —Ma MEs)) . s sh 2 2B @ r R E)SF (dentifier), N2 EE BT
(reserved keyword)

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

LAt BREE, I HEE) ]98] (stack traceback) (B BUREEEBISMNIRISE . —BORE), E&H 05 i
AMEAT (source line) FHEEIII ] (H B & HUR AR MER A TR RS,

bltin-exceptions i 51 tH [EJE 1) 5 71 S B MY %

8.3 RIS

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

KeyboardInterrupt flAMEHE,

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

try B AGEE T
o He, $ATry F41 (try Fl except BHFEZ BIBIA).
o GREIE LGN, B except T & G, try BRI TR,

o WRPAT try TRIRFERE TSN, RURE TR ORI RS Er kit . R B SN except B
FRIEBISNRANTT, R except F a1 YEgiAT, IR, HEAIHAT wylexcept [EILZ A HUFEAAE .

o WRBEERBISNRAT G except T 6] HEIBISNARE, RIS HAELERSMNER) try oA AR AR E]
R, e — A R4 5t (unhandled exception), FATHE1L, [EBURAN L FRITEUE .

try BOAX T AA AR 1 excepr 61, ERRMGISMEE R, M2 G EMHHF G0 T. R
RPN wy TR PSS, TR G R t oy BOASEHAD R FEN BI5b. {8 excepr F
&) AT DA — A5 SR tuple 51 BEZAAGISL, fildn:

. except (RuntimeError, TypeError, NameError):
pass

—{f7E except FaJHAY class (FAE]) Fl-—{ABI /NS RTAIZERY, R e G SN2 [FE-—{f class 22 EH: base
class (FIRHEE); Sz AL ST —31 ) derived class (742 3H(E]) 1) except F 61 [EIARNfEHH base class A%
Bian, PARREESERFEH B, C. Dt
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class B (Exception):
pass

class C(B):
pass

class D(C):
pass

for cls in [B, C, D]:

try:

raise cls ()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

FEYER, R excepr T e WIEF RS (JE except BRI —M), AEHH B, B. B— 55— A1
except ¥ &) Sy i .

i MK H BaseException, PAZE—EHLArAG HALGISN, (B4 A EEAH NG, HELGEHE U550
IR R RS | BT AR B S ERATUE,, SRR IS B4 (ol ny 35 nl DUEHL % B4 ) -

import sys

try:
£
s
i

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

ol e AR except TR A AR IKGIONEHG, (B2 R BISMOEML R sys.exc_info () [1] HEIH),

try .. except BUARA —HBERYERY else T 67, (EHIRE, 3% TRIMIAEITA except T & 2% WIR—BL
P AL BT, (H oy F 8 XEVE S B GISMEE, S TRAE . filn:

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

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

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

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

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

WOISMNEERE, ERREA AR, e BlsMy gl S, 5 Bun A e R e, RMER G5
R
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except F &1 W] VATE Bl b 44 A% 1145 1 — (5 B, 3 R 5 WOl 8 21— (1 1) SR 1 9] (imstance), 5[ B fifi A
fE instance.args M. [ET O, GIAMIGIGES __str_ (), PGSR RATE HREED i e 285 | 1
.args. PRUATDATES BB SMTsESe s — A, RSO BB e ATt .

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

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

print ('y =', y)

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

( v
X
y eggs

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

BIAME) B PR AN PR oy F &) [EISZ P g A G150, B oy F 41 (E) (BRI M) i e s E R 8 A
Bilsh. Blhn:

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

>>> try:
this_fails()

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

Handling run-time error: division by zero

8.4 5| B

raise BOAA AR BHHBEIH 5 818 E R BIsh. Bl

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

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

raise ME—R5 | B2 WH B BISh. 25| Bon HE —E B SN B B 5 class (7742 H Exception i)
class) o UIR—fABISL class PR, ©&AETIHHIFIE R B KX (constructor) , FHEHE H B & 7 F A

(implicitly instantiated):

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

IRAR RAR K 5 5 1 AL, BEATS R, A AR TR raise BORURE S #4615

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

(Rt
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FEH LR

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

An exception flew by!

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

NameError: HiThere

8.5 fflyrgEEE (Exception Chaining)

R AR BER) 5 KA except H0N, ERSA BB SRR MBI E L, HamresiRgG S

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

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

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

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

NTEI—AFRERA—DRENEEGR, raise iIBFMAW IR from 14

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

LB, R AR . Bl

>>> def func():
raise ConnectionError

>>> try:

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

Traceback (most recent call last):

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

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

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

ERAVHE from None Fik%5H H3h H 14
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>>> try:
open ('database.sglite')
. except OSError:
raise RuntimeError from None

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

B2 B B A T 1Y) S, RE L bltin-exceptions ..

8.6 EREHEEMBISH

AT DA ST G151 class S H CHIBISN (HA T Python class, # R Class (JA) ). Ay H
2 M, BISNE R EZE Exception class fiT A H A

BI5h class W] P S8 AT Ml HoAth class REIEIMA e, (FUEH @il EAERF T EL, ROt st SRR SR
FR S T 151 S 8 i B 2R

KREsybilshese, #eA [Erorl fEELATS R, BUUREEBISMNS .

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

8.7 ERFEEE

try BROARAE 7 — B T4, MR E S A ) PR e TR BEE . il

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

Goodbye, world!

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

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

o EEBISMEEAE R toy TRIATIERR, RIRZBISN B except TA)EIE. AR R% B 41 A B
except THIEM, EEIE finally FHRIBATRBHEHT] .

o EBISMTRERE LI except Bl else THIMBATIER . FHH, #OISMETE finally TAJRATR DY
G

* AR finally THJ#4T break. continue B return Bk, HIBISMAGHEHTIE.

o MR try WAL S| break. continue B return iR, Al finally TAIEIEHFT break,
continue B return BiAZ HIEHAT.

o WA finally FAJH A return BA, AIFMEEEEHKH finally FA)1) return PR 1]
BE, MARKH try FAM return BRI FEAE.

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

>>> bool_return ()
False

3 Hee A g 171 -

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

>>> divide (2, 1)

result is 2.0

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

>>> divide("2", "1™M)

executing finally clause

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

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

WARIT R, finally FHIFEALMIIEE NAR G 8AT. WM HAHBRITS 81 TypeError [ except
TAER, HBLETE finally THBATRICERTE.

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

8.8 TAEBWAIFEBE

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

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

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

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

8.8. HEBRIFEIE 73
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BOAXATRRAR, AR R B EARHBE M, R f A2 AR, RIOETESRIEE)
TR Er AEEI SO R E —
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Class (#8[E))

Class $& it 7—FR 45 A EORHRI AR T-BL. 7 —{H class €8s — @ (i R E (rype), [ H AR 2
[EVR)HTE ) (instance). 45— class FEHI ] DABEA —LEAERFR% T HIIR A8 ) B 1E (attribute) . Class T A DAK
—28 (Hy L class PriEsgi) method (J59%), JTRMEUGZETHIRIARGE.

L H A AR RS A EE, Python i class A H[E] class 3411 fie/ DBk IR EE = . MIRA T C++ A Modula-3 [
class #l. Python [ class $&ft 7 B Wy {8 a2 X 5% 5 (Object Oriented Programmlng) ISR . class 4%
TR S F2 722 base class (3LJFEHHE]) , —1{# derived class (fi74E#[E]) W PAZE S (override) H: base class [F4T:
fal method, H.—{1 method W DA FIAH[FI 44 R PF 0L base class [1) method. {4 R DA 4T 5 Bioi: AT
g%ﬁEWEﬁﬁéﬁ class #1547 Python [ By REFEME : MMMFERATI (runtime) P S7, H W PATEES.Z
BB

TE C++ WIHTEE S, class A (REERME) BEMRSAMN (B TATFEZ: 28 %%), miraim
BN R ERR . Q1E7E Modula-3 H1—Ff, WMmllﬁ%ﬁ?%ﬂ%%%@mmﬂ@l%%ﬁ&%i
method pF = EL—{H ZMEY) (explicit), 55— B RY A0 5 1 B E 4y, 1 e | U AR R BE 1 Hb (implicitly)
Wit At, fnEAE Smalltak H1, class #R2914, 1E[E import K # iy A HE4L T 85 .. A% C++ Al Modula-3,
Pyhon (17 i Z4[ETn] DAL & DA base class F iR HA I 7S (extension). 5 4h, fNAIZE C++ 1, KEZEUH EH:
EFEEr Ed S (BAGER 1. M%) #rTPAE T class BE 418 E H e 5.

(Elaﬁ%kz?%ﬁ B2 I RTEE AR ST 3 class, FRBHT & () Smalltalk Fl C++ PIHTEE. F& i F Modula-3 [
#, WEE L C++ BT Python Eﬁ%#ﬂ%rﬁlm &, EREH R EE gRET . )

9.1 FARaREEYHFI—EEE

YA R A8 (individuality), HZRAHE (TE2@1E I (scope) ) A LARGHAS BIRIFIR 1T B AR &
IR REEIE] (aliasing) . #IVCH A Python IRFE R AN GVERDE L, MI7E RN Al S i SEEACTUE) (fE, 548
tuple) IRf, ‘BT AR AR ZNE . SR, [EVATES A Ay F (W list (43%1) . dictionary (). FIKZE
AT 19 Python FLAREAEE T, 1TAEG A EEAMIACE . Eims A PR, DI A e e )y iR
BB IEEE (pointer). FBIRE), (EEAEREELE—EY IR MEEN, HEGIREWERE; Rnm e
—(EEENS [ EE I P, P R 2 (caller) REE 5 335 S5 H
MK

M

75



Python Tutorial, £[F] 3.10.13

9.2 Python {ER1E; (Scope) K é5& = (Namespace)

TENH class Z T, TG FRIR—LERB R Python fF IR . Class definition (HEIEFR) PAfiv4 25 H
FEBLT SIS, T e 35 T AFEA PSRN 44 2 T A e Y AR A 8 2 O 1« JEH—$2,
o 1 1 M1 A T B AT B Y Python REsEERHRIFAR 2 ARA Y o

A — L PR LA -

AZ”F@;::%%*@@J%#FE’JBJ&%T Koy i 24 23 [B] BUAEHD A2 DA Python (1 dictionary B, (HIEH A @U\
A ABEAE (KR THERE) . HE W REETEARMSE . fra =SB 74 DA RRES (S abs (
wpRl, FIEER BN 4H) ; 1‘%@*5’]@@6 (global) 4l 5 HITE R 3 I H Y [ ek, (local) 44 7« %@ﬁ%L
PiE b BB TS At B — A a4 231 . B R a4 SR B, A llay s F'EJEPE’J%%ZFEJI%I
ARAE: SOPRE, WA — BRI BAAR AT AE 3 maximize XA ERE K
[EVe b 48 (prefix) FAHA A .

JE A —$2, FRAE B 1% (attribute) B, SARAYE (dot) 15 1 AR 24 R —filan, EE XA 2. real,
real EYIM z —(HB . Btk RE, B4 A2 IRAEEBIES IR 755853 modname . funcname
H1, modname JEMAYI A funcname FE K EME. EEEEET, SRS HEFAL & A0 2
BETS A — 0 B R S A L= T AR R A 45 2 1

BT DU M S T E R, ERENEET, HEERER RN BABERTER: RS
modname.the_answer = 42, A[E @MW ATPAM del B [E. #I1, del modname.the_answer
s 1% 4 [F] modname (AP EIE B the_answer,

144 25 [HIAE N [ g 2 s, [E1HAT AT R 75 iy % Python ERRaREIBIIRE , S (EVEA R iy 44 2 W vk
gy, [EH s A TR . RRHE RO AR, AR ahla 2 = gl —REET, B
23 ML G R AR ELRRRR A A WL SR TEURE R T (top-level invocation) AT BOAS, A i EIAAE 2
BB e BB PR, SR E—EEE __main_ WAL, FILEMEA HORAEEG4
2 (.@%$ﬁgﬁi‘£@ﬁf~1ﬁl$ﬁﬁﬁ* EWRE builtins,)

BRI iy 44 25 T S e Y o s R N7 1, s e R [e] B8 T R AE s PR B BN, b 5
M etk . (% @J:, SRR AR T B AR SR A R ) B AR, RHEEEIFE A (recursive invocation)
A H O B4 2

18 382 Python F23X ':P EI’J A SCAR B, (textual region), 7RG, 4% 2 @ o] EE AU . EERY [H]
HEAR ] BEE, B AR E 2 M (unqualified reference) A RAYE fiy 44 25 K [E Bl 432 44 o

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

o EE MRS, RIS, MEay T EEAHE

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

o [RICE TARAE A, AR TR ) A el A
« BOMIMIEEL (REER), 2RI H

A AR I A Je, BT S DI AIBRE AR EL2edia i) (B1808 2 MR, Bp S & Jm 4
FREGVE . BE R 40 e e B N ZVE I DA MR B 948 &, WA nonlocal i#4); A0S A(H F nonlocal
F;Eﬁ#ﬁ;’; E‘H?ﬂﬁ& (2R T AXFEM AR SR E T N2 VE IR A3 —A Fred /i As &, AR 440
HNAE AR s

W, I G2 (CORM) EaT ek IR R AEpRCONS, BRI AR A S A3k A 3 2 B A )
M4 25 B a4 25 M. SR, Class definition €8 7F [ 38 1 4 -l & o5 — 1 v 44 251

UV —BpIsh. B A B M, ME __dict_, EEMEAR AL 4 2 MY dictionary; __dict_ &K
MEE%@% RS T B, (0 AR a2 S BRI AL, TR iR F4% R E54% (post-mortem debugger) 2
i [l
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BB TR, AEREGE S CARE SR AL e R, e I R AL R a2 s [, e
BRI R AE (] ok DA B ey o 55— T, 38044 R A0 B PR S R A AT IR (run time) B B 52 18010
B2, SEEERNEE, EWmAE 4732 FHY (compile time) [1(E]#8 4 FRfEHT (static name resolution), Fif A
NERMFAE) B84 FRARDT (dynamic name resolution)! (FFE I, Jif o & 2F g E.)

—{li Python FHEIAREET /& MRANEIE global B nonlocal BARKMBER A FHAIIH (assignment) #j
G REREERR. REAGEEZE MR gits s 2. Bt Bk del x
GE IR IS i 4 25 MRS I = OGS . SFEC L, ST RN T SR (A e A2
import BRI AR EFE, G4 I RE A s R =4 7

global BOAR AT AN AR SR E 53 MUAA G 1 A A I, R B A BRI nonlocal BOAXFIR
R SIS AR AN AR FEED, Mzl T 40 EIRIED

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

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

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

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

spam = "test spam"

do_local ()

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

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

print ("After global assignment:", spam)

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

5 B RS A i 1 2

After local assignment: test spam

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

AEERE, B (BRRASE]) A Grecss scope_test 3f spam [¥idi4h . nonlocal J{EISE T scope_test ¥ spam
AT, T global MEMGE T HAE AL, .

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

9.2. Python {Efi5 (Scope) R &&= (Namespace) 77
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9.3 ¥R class

Class [EI]—LEHiRRE, MR IERE, PAK—SEHYs

p=ii13
i}
i

9.3.1 Class definition ($HFF3%E) &

p-1111]
el
Neo

Class definition f & B AIER AT

class ClassName:
<statement-1>

<statement-N>

Class definition, WI[FKEFE (def BUA), MEEEMALTREREIEHIT. (FRA] AR class definition
HE—8 if BoRA s, siERE. )

TEEAERE, class definition [FIf BA R # G2 mzle 38, (A PAR M R, ARARA A R IHR
% el 2EE. Class H Y e 8 &A — MBS 8 280, BUER method fymgEny & 5 ——H—
WHE, B TERIR R .

H i class definition, ~TEI¥J’IEI’J/E/’Z S auiEsr, [ EERIRAE RS H i, B ks s e
MM A E BT A s, dFENE, K E e s B A R A2 R

IEHHL (e RIE) fiﬁﬁﬂ class definition &g, —1fil class 2P+ G gfd vy . HA g2 — i 44 (wrapper), %
# class definition #5714 25 MIEAS s FRAMISTE R — i b S T class #0F. JRUAARA IS AE I (TEREA
class definition 27 B A% mIVEFHIEL) &k1E, FEIL class {4 &8 45 5| class definition AZHE Hr 45 H 1Y class 44
i (E%ﬁfﬁﬂﬁj ClaSSName) R

9.3.2 Class ¥4

Class Y F 18 Wit E S : & 22 18 (attribute reference) F1'E 54k, (instantiation),

B b+ % R fi ] Python Wi B PES BIUAIEREYS . obd . name. ARUWEMEATTE class YA gELKE, class
M2 25 MR T A . FrbA, N class definition A ARG B #kK -

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

def f(self):
return 'hello world'

HRE MyClass.i filMyClass. £ #EAABIER IR, G0 R E X k. Class B
AT DABEHRIR (assign), FrPAGERAT DA BC(E 03 MyClass . i M9fH. __doc__ @ — A% @, grhlf
BN % class YEJRH“FH (docstring): "A simple example class".

Class &5 18 T R =503 (function notation), FLIF14 class Y142 — @ (EG 28w =L, & RE—FEF
class Bt Hil. B4 (R FRM class) :

x = MyClass ()

7. class f— (AT B ), [EWF YIS IR 4G I a8 3 x
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FOMLIER ([0Fm ] —f# class Y1) @@ —H=HYIF. L class HEAER YRGB RTHRE
BIRIIRARRE . PRI, class PTPAESE—MAE __init_ () (WFEE) method, BuEfk:

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

H class EFR T __init__ () method, class BB EEH M class BHIHBFAM __init_ (. FAfEE
MEEG b, —(RB . BRI BB v DA I A A

x = MyClass ()

WK, __init_ () method W] RE[E) T 2 HYBIENIA S| B, TEEMHET, B4 class BEHMLIER 715
EWEELS _ init_ (). Bln:

>>> class Complex:

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

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

9.3.3 EfIMH

BUAE, M AU R BRE GBI R B RE BRI VB R e B2 . AWEA B S &
B} (data attribute) F1 method.

FHHB b Smalltalk Py [EBIZH, A C++ iy [ERLE L. ERIE AT L E S s

Wk, BRSPS ER L a o BIFTE. B, 2R x & MyClass 76 BBl 7 @S2 EH], T
R E L L6, A TFEIE:

x.counter = 1

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

print (x.counter)

del x.counter

B — TR B M2 W2 method . Method J&—1# [ B ) WFngeas. (F£ Python 1, #7535 method [EIAR 2
class B Fr@A 1Y - HAbY ERE AT DA method, AN, list #){4: 245 RE(E) append. insert, remove. sort %%
ethoc)io B2, ETm T, M H#EE method HEH P FRIR class BB method , FiES: A WIHE
FIH.

BB 197 3L method 44 AFHUETA I class. MR9EEFE, M class HITAH R R, stesk T E6l
()% method, T AZEFRAIMIBI 7, x. £ 2 (A% method 218, MyClass.f @&—fHE=, H
x.1 R, MyClass.i A@. fH x.f Bl MyClass. £ @AW @& Ml method %, MAZ
R
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9.3.4 Method ¥4

HH;, —fF method & & REHAT £ KEHIRTIY -

x.£()

FE MyClass BT, SHEMEFE ' hello world’. 2R, EIEMG LESTEIFEI]—FE method: x.f &
—{lil method #{4, [FIEL W] ARERERGEE AR, 2 B FFwnTn . S 5(E:

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

HEFEE I hello world HE| Ky,

w1l method HIFIYRFST T8 G 88 A AHEISE? (R RECATERR S . £ O g P REEVE RS 13, B £ O
(¥ eR E Fe A e — AT | S5 O A T A R — R R | e e O e 1 (A 48 A4 5 |
Python 5 7& &5 |8 (il 41— Bz 5 | U EE e - EA Bl

HE L, KRTRECAEE T8 % method FYFRIEZ IEAER, BEBIW e /EE X s —5 | g . 18
BMEBIF, x. £ SEPESERE R MyClass. £ (x) . —BRE], FE—#A n #5188 method, ZE[H]
AR SRR A, H5 #0513 (argument list) B E ST RE, Er7ESH—1H5 ] U196 A 5% method 1B B9

WERARIIRAR T fi# method JEEEAE, FH IR E/EWREEIERE — 2o, & — BB 00 R E 1w 2 I,
B PIRY class SR8 . WA TS AR class B, M H 2 — MR, Bl—{ method ¥y {4-€r
BT, BRI R RERITE (F5m) s B R iR 2 i ek =, TR — R e B
method 4. & method {4 — 5 | B R F Yy, R —{BIHT %5 | 3508 3¢ 18 BE 0 (R %5 | 09
R, TR R SR DAE R 5 | 30 gy

9.3.5 Class R E & &

—BORIE, 51 BTG — E B HIR R 2Ok, 10 class 52 BT A RX class 1B A B il 3% 521 8 R method :

class Dog:

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

UNTFIAE B 25 sty 0 — B ss (T, RS R Bomuable B1{4, 400 list F1l dictionary, W] B €7 [E]4:
EAMYE R, ROPKE), THREEENY mricks list NRERZAEE-—MH class S8, PIERE M list 1 € A 11
Dog T3t
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class Dog:
tricks = [] # mistaken use of a class variable

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

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

>>> d = Dog('Fido")

>>> e = Dog('Buddy")

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

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

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

IEHERY class 3% 71 B R o B 19 st i

class Dog:

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

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

>>> d = Dog('Fido")

>>> e = Dog('Buddy')

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

['roll over']

>>> e.tricks

['play dead']

9.4 FEEMHL

)R J 1 2 ) R S BAE — {1 B R — 1 claass vfv, UM 29 4y DA B 491 (4 S -

>>> class Warehouse:

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

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

>>> w2 = Warehouse ()

>>> w2.region = 'east'

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

HORLE P ] BERE method HUR B — AN (T&El) Fr2 . tUu@(E), class ANal AR gL 1R AR
g g RAE. S99, 7 Python shEVEEM I RERY Tk, WIEIHIBERIE R — E#b R Ee. (55—
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JiTl, A C %3 R Python A% AT DASE 4 R HUEC AN i [ AL IR R RO AFIG S8 PT DABRA C S ES Y
Python fHFEFT T . )

Eﬁﬁﬂ”ﬁ}ﬁ%ﬁdvbﬁﬂﬁ R % [Eluiy vl AE 6 P E A R A M g OB I, T 1 B method Al iy A 4
Peo YRR, ZEi ] ARG B O SR E MR BB, (HARNS 8 method WA R, Bk 44 F
GERAT ﬁ~0\h@, i 24 BT ATE 5 V4 1R 2 BRI

1E method 2 HUEDRHE M (2lUHA method!) J2[EVA 551 . FEEBHE B LRI T method 1y ] EVRTME : AE
[EI5E method Ik, (IS €k i 1 duk 5 S0P 9 91

W, HYERE D MERE self., SN R HEG): self jid il 4 7 3 Python KEsE4aEHEER
HFt. (HREHE, RG], VR P] A% HAth Python ARt mH iR E T s bEseAG, tboh, vl
PARER — 1 ] RE [R5 AT LU A8 1T 46 53 14 class [EI3E. %5 (browser) T2

AR —fBFEE] class J& P41 pR s AERESRZ class B BB EFE T — AT B method., pRzUEFRA—E BALGLE
class definition [{J 3CASH 4R CYIEFR B 45 class H ) [ kst Bt 2 v DAY o 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

BIAE £. g Ml h #BRE class C (JEME, [EEmMEDE, FrAMBME IS class C B method
AR . TR, S R A R R 2

Method A] PAFEH{#i ] self 5|8/ method &, BFEAY A method:

‘E
P
ol

)

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

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

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

Method W] DA B — 5 o 0 ] 114775 2 2 IR 4 Ji 4% . S method AH B A A0V I, it B o5 O S e
Ao (class 7R AN EHOHEAISAE G ) BESR AR TE method h 8 I 4xIs 20k S8 B, (H4dsi
AT R 2 A - HeorE), # import 24t A FI R ek sURIBEAE, 7T DA method DA KRTERZ AR I
HAE SR R 3R class FIFSE . T, £ method 1Y class, ‘BN Sl ie i€ FAE & (f 43 VR e, 76 —Hi
F 5% 2 method FEEZ IR H TR class 1—LE4F A

BHEEAE S, AR R M class, W] DARREIE ) type (R [E]). EPA object.__class__ #
b AT
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9.5 #% (Inheritance)

WK, WEREMG SRR, [class] B MR R AESPAEE class. — 1 derived class (iTAEHE]) &
AR RN -

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

% BaseClassName # & FYVE AL ZH A2 005 derived class & FAVE . BACEF base class (FJEJHE])
247G, HHEMEENEE MR T . SGRAH, Fla, %1 base class &7E 7 —EAH &
M

class DerivedClassName (modname.BaseClassName) :

AT derived class & FRIVAFE, HLHETT base class FH[R]. & class P19 EHEIRE, base class grgmofl. &2 AR
TP 2 B R — B R ) B M A % class HP4RE|, JI 48 4HF base class 1484 . 4% base class
A G B AT B A class, I 3a 8 R I € 8 [E a0k e ) .

B derived class T E AL EIEAHHEZ f&: DerivedClassName () & @375 class 1)—HHT BB, Method

W2 IRPRATIN S - EFERY class YL SRS, WIRTFE, T34 base class FUAREWE T E, WREEET
—(ER= P, HII% method )2 BUZ AR .

Derived class 1] DA 75 5 2 base class [) method. method £ MY ] — {4 14 HAth method WA HEEI 45
BE, FrPAH base class [f—1{1 method 7ENFNY#H 7] base class H1 7 F& 1 7 —1H method WRF, f5 ¢ T] GE €Iy 2| —
{78 55 &2 ) derived class Hf{) method., (%5 C++ FEEXEkHHl: Python HfT4 method B R _L#(2 virtual,)

—AE7E derived class 7 % 1) method FJ G =F B b2 AL 4% 70 1 JE B 44 B base class H1 A [7] 24 1) method,
FLH PEENY base class 1) method A — 1 £ ¥ ) s HEELIENY BaseClassName.methodname (self,
arguments) . & A RFHEFEAEA H. (G, HATE base class FEAIHAEHE AT DL BaseClassName
BAFIURE, BTEA AR )

Python 7 i [EJ R 1] AT A RE K -

o fiif] isinstance () HEr—AEHIMWEE]: isinstance (obj, int) HATF obj._ class_ &
int BfTHE int B, #RA G True.

o ffiff]l issubclass () H|H class 457K : issubclass (bool, int) i True, bool J& int 1Y
subclass ( T-#[E]). {HS2, issubclass (float, int) j&False, float [EIA 42 int ¥ subclass,

9.5.1 ZE# K
Python 13,37 48 £ SR L., —1HH £ 1 base class fi¥] class definition FEHAGEHE T

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

<statement-N>

FERZHEET, mEEAHTE, RarpAEikE%, BR8K H parent class (RBHE]) mEgk, Hig
FHME: WEBRE. RAFA. EREEEEMAAR cass POREER S, Fit, Rs 6§ e
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DerivedClassName EJF ¥ E], Al Basel #HE, 3% (GEEHL) £ Basel [ base class T35, &
WA E X E BN 105G, &7 Base2 #a, KILEHHE.

R L, ERMERE—L; method MMEATIET 2B fBHLEA L, PASCIR ¥ super () MG PERFI. S5 {7 201E
HAt i) 22 EARFE =, RRENFE IR —{# )7 % (call-next-method), HHL7E ¥ —#8/KGE 7 1Y super call (G
) A EEK.

FREHE 2B, WIEZ E R ITa T ERR R — s 2 122 R HIE] (H %> parent class 7] AT
JiCJE class 37538 2 B ARAEEL) - BN, A 1Y class #R4EK H object, R T & ALK 55 AR ERAL T2 (M
| object MR, [ElT 6 base class 7 22 IR AFHL, B BT TV DAIE 240y 48 I 7 [EE 4k (linearize) :
PREABEAA class Hd e E ZE B W IE)T « 3843 {H parent H &Py —yk . i F BL5R 1) (monotonic) 77 (BEZ,
—{[ class A] PA# subclassed (F4HENL ), A &5 2L parent {93 B SCIFT ). #0218 SRk st vl &
YA, AL EERD class EIRTfE. L&, 55 [ https://www.python.org/download/releases/2.3/mro/

9.6 FAREE

[FLAG 1 (private) BCBISEET, TR ANTEY) (A ERRR M MEEAFHUY 5 5, JB7E Python @ ANIFHER .. [H2, KZ
#f Python AYRE X AR SF—H1EH]: A E(HEERN S (1: _spam) FEPHIE APL (fEH RN )
5%]5”3/4\\;@ (non-public) #4> (e 2K, FEREERME). SgiE—ME/EME, WwaFE, R
T

WESR class FAA BB R EA — AR B (BG4 FEEE subclass 5 FE10 44 A28 ) , B MM HILAAE 7 —
A BRI 2%, FEE) name mangling (4 F8&4) . ATAA%RE __spam (£ PWMHETE FEE, &KZ—H=2
W NIRE) B9 F4% R (dentifier) €4 SCA M (FIE] _classname_spam, 7EB classname jf2Add
HiE T IREE T class 2 F5, HEEEBMETE class [ EF2 HEE, Tt elEARNE Y44 I EEy
BRI EE T 525

KRG A 8 subclass 7525 method T /S FI R class [E1ZRIY) method RN, A EHI . S0 %E):

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

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

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

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

L, BB TE MappingSubclass #HIIA __update skEIFF, W AEIEFENE, HIE#E Mapping
class W, B &g # [F[F] _Mapping_ update, i £ MappingSubclass class H, T & gt % [E [E)
_MappingSubclass__update,

AR, B R ET AGRE  R AN BT T RIS i — R st DAL A R . B ERATEE N R
FIREMRA N, BIANTERREEAT (debugger).

FAMELIER, RS exec () B eval () WAEZIEAEIEHE A class (94 FESIEIH TR class; &A1 global
PR RO, R RICR ) B PR B (0 O AL A i 4% (byte-compiled) AR RCRR . [F] R Y R 88 1 %
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getattr (), setattr() fldelattr (), PAMBEIZESME _ dict_ K,

9.7 #W3(L8A

i HA 2T Pascal "record” m¥ C “struct” FEHRIEALZMRA H, KL Z AR BdR TR 45 7E—E
X —Hbrpy B 2 dataclasses:

from dataclasses import dataclass

@dataclass

class Employee:
name: str
dept: str
salary: int

>>> john = Employee('john', 'computer lab', 1000)
>>> john.dept

'computer lab'

>>> john.salary

1000

A2 PR Al 4 R BN — B Python RS, A8HSREDARGIE— 1 class 2B X, I class AifhEn% R (E)
2 T method. BIAN, ARMRA KN, EERE—AEEW AR ER, (Rl DUESe— A
read () fll readline () method Y class EEVER S, 1T H SRR IS 20RE, [EDI HAREES | MOREE

FEI) method P 1F L HA JBE: m.__self_ HUE#A method m () IEEBIME, Tim. _ func_ HIE#%
method 7} FE (1) K A 11«

9.8 [Fl{X2§ (lterator)

FIHFIEL, ] HEREIRZ W74 (container) HIPFHR AT DAGEI for B sCUACHEST

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

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

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

for char in "123":
print (char)

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

TE AR I . R EL (. [ A BT AE Python i Bl S H VA —B. TERHR, for BAUETE
AP iter () o RZeRBIE—EECECE, HPFESRT __next__ () method, it method
TG FREMS R IICE. HICE MR, _ next_ () J#45/% StopIteration fi4h, A for &K il
[EVE . ARATDAGE FE X next () ZRIFIY __next_ () method; sE{HBIFR/R T BN

>>> s = 'abc'
>>> it = iter(s)
>>> 1t

<str_iterator object at 0x10c90e650>

(Rt
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(R —H)

>>> next (it)

lal

>>> next (it)

"

>>> next (it)

lcl

>>> next (it)

Traceback (most recent call last):

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

next (it)

Stoplteration

FIBEMC 0 E AR 1R, FERI class IIAEMESATERMRES 7. €% _iter_ () method
Aol —E A __next__ () method F¥I{F. N class EEFK T _next__ (), Hl _iter_ () AJPAR
[A]fE self:

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

def _ iter_ (self):
return self

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

>>> rev = Reverse('spam')
>>> i1ter (rev)
<__main__ .Reverse object at O0x00A1DB50>
>>> for char in rev:
print (char)

w T e 3 .

9.9 [F|4 28 (Generator)

[E] A4 20— AR g [E AR p i B [ER ) T H . B M B E s B ek X —k, EL8 T M 2 (o] )
B, Gl vield iR, MRRFEEA S I next () B, ©EE LR BERENIT (EEns
JirA EORME DA B b — BB T BRAS) o DAFREBIRUR, AR v A E A 5 -

def reverse (data):
for index in range(len(data)-1, -1, -1):
yield data[index]
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>>> for char in reverse('golf'):
print (char)

Q O + Hh o

A mT DA B EVAE B8 AR 5E iU =, tBREFH DA class [EIELBERERZR T2 RE, Wi Bl—Hi ik . 1 a4 230
XS E ISR R, __iter_ () Ffl__next__ () method € H Bj# ..

TR B SRR Y, [RsREE MO AT R R G E AR I 2 ) 5 B W7o B SR R s (T sel£.
index Ml self.data Ja /e IS My sE 2 5 A 55 HUE [E .

W T A B #ar method Rk AR UIRAE, WEVES A& LS, EME & B8 stopTteration, jELEHF
PSS ATE—il, M EA R s 5 R A )

9.10 [Fl4REHR

0 iy B () BV A 25 7T AR B A SR — M AR SRS, 9T IRV B0 list comprehension (315 4357
EANE E SR T ARy 3655 . 5 P S =gt A (E A 0 7 R A1 B R =X (enclosing function) i i F 11915
(], [EA: s e B [E LR 28 S e, RS ioks i (H ol sede b, R HLAFRY) list comprehension S [E)
i RO IR

Biltn:

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

285

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

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

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

260

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

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

>>> data = 'golf'

>>> list (data[i] for i in range(len(data)-1, -1, -1))
[Vfl, Vll, VOV, YgV]

i)
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cHAPTER 10

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:\\Python310"'

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

B import os Tk from os import *. jEifflEfulE REFEAFE A EME2EEN os.open () B
[ElE gt open (),

FEME os QIR BUSTHREETCE R0 dir O Flhelp () RIEHA M-

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (os)

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

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

>>> import shutil

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

>>> shutil.move ('/build/executables', 'installdir')
'installdir'
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10.2 {EX 2B B>t (File Wildcards)

glob FAHERME T — =T DA H & 7 oo h i REE AR RS

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

10.3 &/ IS8

18 TREAHE 2R A 055 8. SE L85 8@ A list (8351)) TENAEIUE sys B argy JEPET . BI0
TEAT L FIAT python demo.py one two three §ALATRHIHATR:

>>> import sys
>>> print (sys.argv)
['demo.py', 'one', 'two', 'three']

argparse BEAFRML T —FE EEVR A AR M Ay 2515 | 8. PAREA T ER - ER 2 MR A, B
FREEUR T

import argparse

parser = argparse.ArgumentParser (

prog='top',

description='Show top lines from each file')
parser.add_argument ('filenames', nargs='"+")
parser.add_argument ('-1', '—--lines', type=int, default=10)
args = parser.parse_args ()
print (args)

 python top.py —-lines=5 alpha.txt beta.txt FEGOVIHITE, ZEAR G args.lines &%
5, [E)4¥ args.filenames #%[F] ['alpha.txt', 'beta.txt'].,

104 ERBHEHNTREENRLE

sys B4 WA stdin, stdout, F stderr SE[E1TE. BN, stdout ¥ BB MK, 1R stderr WU 22 F 40 1

S

>>> sys.stderr.write('Warning, log file not found starting a new one\n')
Warning, log file not found starting a new one

# R EA RN R R sys . exit ().

90 Chapter 10. Python &% F X E#l &




Python Tutorial, [F 3.10.13

10.5 FHENLLEH

re BEHFLHLIEBIFRA (regular expression) i i i 7 H B FE . 22 B PRIEVAE R HL 38 DA R BRAFIRE ,  IERLROR
A i PR LAt e AL I AR () 58 -

>>> 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'

W T B R, DIV AT LA RO (RS, R AR B 11 method 2 HUBC AR -

>>> 'tea for too'.replace('too', 'two')
'tea for two'

10.6 B 4HR

math BAIRAL T C o 2R I i B O Yy e o

>>> import math

>>> math.cos (math.pi / 4)
0.70710678118654757

>>> math.log (1024, 2)
10.0

random BEALFR L T RS SR TH -

>>> import random

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

'apple'

>>> random.sample (range (100), 10) # sampling without replacement
[30, 83, 1o, 4, 8, 81, 41, 50, 18, 33]

>>> random.random () # random float

0.17970987693706186

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

4

statistics BALIRML TR BE R RHE EA SRt (367, ool SEEHEE) b

>>> import statistics

>>> data = [2.75, 1.75, 1.25, 0.25, 0.5, 1.25, 3.5]
>>> statistics.mean (data)

1.6071428571428572

>>> statistics.median (data)

1.25

>>> statistics.variance (data)

1.3720238095238095

SciPy L% <https://scipy.org> [ A 722 0 A B AR A .
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10.7 #HEEEH

Python H A/ 7 22 A7 HUAE 5 DA % e BRAR B 1 o o S T8 B PR 9 46 ur1lib. request AW DAFEATHEIN
BUZORI AR smtplib T] DA SR 2FE 1

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

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

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

>>> import smtplib

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

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

Beware the Ides of March.

n n)

>>> server.quit ()

(HERRER R ) 1 rh 7 e A AT — MR T 0 A2 - )

10.8 H HA B BF ]

datetime WIHILHEEFZ class W DABRAE H 1A KL IRe 1], 78 B AR (BRI A o A 3% H 300 B I T 0805, 1
FEVERY B A SR A R B A TE S 8 S AL DA S A1 . R R S 4% e [ [EV B

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

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

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

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

>>> age = now - birthday

>>> age.days

14368
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10.9 FH[EH

P AR R A DA S R A s AT L SR MORAL . 404 211D gzip.bz2, 1zma, zipfile PAJz tarfile,

>>> import zlib
>>> s = b'witch which has which witches wrist watch'
>>> len(s)

41

>>> t = zlib.compress(s)
>>> len(t)

37

>>> zlib.decompress (t)

b'witch which has which witches wrist watch'
>>> zlib.crc32(s)

226805979

10.10 3HEEEA

A8 Python i F 2 ARAEL 17 g ) (T S RELY AN [) BE A ¥R 8RB 22 (). Python $2L T RPN 22 R T A,

SOPRE, A A REGRE wple pFT G AL ES AR M 5 7K. timeit B AT ATRGEHI IR

>>> from timeit import Timer

>>> Timer ('t=a; a=b; b=t', 'a=1; b=2"'").timeit ()
0.57535828626024577
>>> Timer('a,b = b,a', 'a=1l; b=2").timeit ()

0.54962537085770791

FHER timeit BUAHIRALEERIKLEE, profile BIMPAK pstats BAHAIFRAL T —S67E KA AR AT
(BT el 5 el P L BB 1) [ B, (time criitical section) it T

10.11 REEE

FEE R AR — (R 735, R B R R A (R R B, DASCAE B AR rh SR B b i L2 el

doctest BB T —(H T I, Al EV R EEAG SCPE T BT M. 800 0 LA
EATEI AR R S . BB, EE T, A doctes
AL R B B0 4 R S5

def average (values):
"""Computes the arithmetic mean of a list of numbers.

>>> print (average ([20, 30, 70]))
40.0

mn

return sum(values) / len(values)

import doctest
doctest.testmod () # automatically validate the embedded tests

unittest BMAANE doctest BHLBEMAS) , (2 ERRARAT ATE ) Sh—(iAE 2[5 57 o se ey Bl e -
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import unittest
class TestStatisticalFunctions (unittest.TestCase) :

def test_average(self):
self.assertEqual (average ([20, 30, 70]1), 40.0)
self.assertEqual (round (average([1, 5, 71), 1), 4.3)
with self.assertRaises (ZeroDivisionError) :
average ([])
with self.assertRaises (TypeError):
average (20, 30, 70)

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

1012 F4EHEE

"Batteries included” J2 Python {8t 5%, & ML & T ARG B KA EM, BB EERmIIRE, &K
FREIENRE . Bildn:

o fiiffl xmlrpc.client Ml xmlrpc.server fAH VR imAs BIT R TEIA S . Bk 4 MEE
A XML, i FERTZEE 4E XML A s e LA A B ek -

o A E email B4R MIME FIEHAth RFC 2822 8B & 343 a8 3c . #EIA smtplib FI
poplib iE LU E BRI et BRI HUE U AEL , email A W o280 T L4, n J i 37 B A5 ()
ARG M (L ERESE) AR VR S 5 BB I o

* json Ef}¥ JISON ERIZERE 5T, $RAEEIRA L1, csv BALHIIRAEE B35 CSV (LLESE
DT ERTE R, BEEREME TRHIEEA X1 ) . xml.etree.ElementTree, xml.dom Bi
xml.sax B{FRZHE XML i)EH . 478G, B AE A E 4L T Python fE I FE=CEL HoAb T 2
2 BRI A2 [E.

» sqllite3 )2 SQLite Rl pR ) — g 4E, A0 AR AVER &R, ] DA R i A
HER) SQL FhYE AR B AT HOpTEL A L.

o HHFELIBEBALIA4, UF gettext, locale fll codecs &F&E{f,
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cHAPTER 11

Python #Z 4 R = EHEE——5 — B p

5 R R S 2 SR AR R T R A A . R SR AR A B/ NE A

11.1 &1t (Output Formatting)

reprlib BAHRHL T — M repr O BIMCA, HFTH AR R L AR R I sl I 1) SEAR A -

>>> import reprlib
>>> reprlib.repr(set ('supercalifragilisticexpialidocious'))
"{lal’ 'C', ldl, le|, lfl, lg|, ...}"

pprint A AR EVEA @ B2 AR e ER 2 B, (B HUR DA R v Al st HAS e
WA, [ERSER EIRE ] SoMmAEATRIAHE, VAT R R 4 -

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

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

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

textwrap BAHREEMEA M SR MBI, DARFOE 8 I e R -

>>> import textwrap

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

>>> print (textwrap.fill (doc, width=40))

(Rt
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(R —H)

The wrap () method is just like f£ill()
except that it returns a list of strings
instead of one big string with newlines
to separate the wrapped lines.

locale FEALREA Bl & A e SCIAN B EORHs R Bk . locale 54 1) format p& = —1{H grouping J&
Pk, TR CAREM AT (group separator) i # 7 A% 24k -

>>> import locale
>>> locale.setlocale(locale.LC_ALL, 'English_United States.1252")
'English_United States.1252'

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

>>> locale.format ("2d", x, grouping=True)

'1,234,567"

>>> locale.format_string (" ", (conv['currency_symbol'],

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

11.2 #E#R{t (Templating)

string ML — AL IR Template class, R MLFETAE O 681 & 1A T AMEEIEGEI . B2 O
HREME E CHRE IR, ER D03 e P Rl 2
ATy =R B E AT 5844 7 (placeholder name), ‘B2 $ ML Python SHEWF (F-RE. BFHRITIE

(E)) M. A CHE SR L LT 9% ASCRFFE R I3 b S 2 (W B A e i TR A A 23 . D st e
[FIEE—F T $:

>>> from string import Template

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

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

W R AE dictionary B BH T 51 0 AR 52 406 5 B A2 A7 58 9 B, AR[E] substitute () method % 5] #%
KeyError. ¥#fRAE ;A [E (mail-merge) KA AR, (1 SR OLA BORLE W RE R R e By, IR
i/l safe_substitute () method EHHE—WIRERA D, B @ RFFERAFHEAL

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

>>> t.substitute (d)

Traceback (most recent call last):

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

Template 1} subclass (F4HE]) W PAFEE A 5T BEATHE (delimiter), B4, —{fAH A [EE 25 AL R B v 4%
e, A DASEIRIT I e EEEE B, B T o Ak B4

>>> import time, os.path
>>> photofiles = ['img_1074.3jpg', 'img_1076.jpg', 'img_1077.jpg']
>>> class BatchRename (Template) :

delimiter = '%'

(FItakss)
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HEH L5

>>> fmt = input ('Enter rename style (%d-date %n—seqgnum —format) : ")
Enter rename style (%d-date %n-seqgnum %f-format): Ashley_%n%f
>>> t = BatchRename (fmt)
>>> date = time.strftime (' Sbsy")
>>> for i, filename in enumerate (photofiles):

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

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

print (' ——> '.format (filename, newname))

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

BRI, e R 2 bty R A% XA B 20 B B 2. SE g T DAE) XML AR R L 40Tl
A HTML 4B R B E) B AT IR .

11.3 —iE#IZ £ 4 HE (Binary Data Record Layouts)

struct BAFLHEE T pack () fil unpack () Kz, JHRER TS 8B K R ERK. UFEFIER,
WRIFEARGE zipfile BAARREEIT, 6 HEEEE 0 ZIP £ % i 28 %M (header information). B4
A A T SMEVRSE N A (B (0 O A9 SRR (unsigned number). " <" FR T R ERE /D,
i /i (little-endian) v JCALIEF -

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
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11.4 Z#1T# (Multi-threading)

TR — R R IR IE P A K (sequentially dependent) 1) 22 (AT 5 A T AR (decoupling) AT, & HAAT
BAET R PUATE, ZHATHE ] DA AR T R Bl i B S AR W ROBERE g . — (MBI I B2,
1 VO BIFIIRE , TE5 — (A THE AT R

PATT RIS T I8 threading BAHNATE S SBT3 A2 Rl R AR LA T -

import threading, zipfile

class AsyncZip (threading.Thread) :
def _ init_ (self, infile, outfile):
threading.Thread.__init__ (self)
self.infile = infile
self.outfile = outfile

def run(self):
f = zipfile.ZipFile(self.outfile, 'w', zipfile.ZIP_DEFLATED)
f.write(self.infile)
f.close()
print ('Finished background zip of:', self.infile)

background = AsyncZip('mydata.txt', 'myarchive.zip')
background.start ()
print ('The main program continues to run in foreground.')

background. join () # Wait for the background task to finish
print ('Main program waited until background was done.')

Z TR R E R, B MO I R SR R TAE . B, threading BHAH AL T £
{E [5] 25 B ¥R R 464 14 (synchronization primitive), f145%H (lock). Z{4 (event), f§{f5%3 (condition variable) 71
5¥[F) (semaphore).

[EaiE s THARER, (EA/NMNY RS T e S SE M A B R oA, (Bt iy 8 v 2
TEFTA B R R AU T B B — AT A P, AR BEI queue BEALI BT AR A2 B HABA TR ROR -
NG G Quene MIIFEATRAT AR M BRI AR, RS R aEt. o, Hlse.

11.5 H[FJEE(F] (Logging)

logging BLAHR LTI RE A 4 HE bk A R E R 4. i iEET, HERUS &9k 2R

sys.stderr:

import logging
logging.debug ('Debugging information')
logging.info ('Informational message')

logging.warning ('Warning:config file not found', 'server.conf')
logging.error ('Error occurred')

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

EgEA AT

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred
CRITICAL:root:Critical error —-- shutting down

98 Chapter 11. Python E# R X EHE—F =%




Python Tutorial, [F 3.10.13

TETEREE], AR SR EAN Sl s, Jui Sl 8 5 BB S 3% (standard error). AL 88 IEALHE
AR R B &5 T EF . BORl (datagram), AEE%AHEE (socket) B HTTP fil il . i 25 vl DARRBERIUE 1)
BAeER, BEAFEMEEH (routing) /72: DEBUG, INFO, WARNING, ERROR, M CRITICAL,

H [EIREE = A nT DA 0¢ Python FCE:, o] DA BB BT 255 T Aoty E B SR DAEA T % (B iy H [ETRCED,
117 4 ZE 36 ) AR AR 3

11.6 555|F (Weak References)

Python € F By TR0 BB A HE (R 28 (472 51 (reference counting) (Bl i garbage collection 5K
PRI Z ) . S BARIEE R EAA, it et .

7 SR 2 O AR AR R EI R, (ELA 0 L 35 A E W R SR Ay £ i i s B [ e . T

2, EEREEr, wedsr e Mk AL (permanent) Y2 M. weakref BIAHRMHLH T AT
PAR AT 2 B R B B (. B R TR ZERE, e H B — 555 H 3% (weakref table) thyifs Rk,

(EIEDS55 5 | P 0 il 35— {11 [l P (callback) . St 784 4y B F) 45 5 7 (cache) TR SE AR (67 B A 490 1F -

>>> import weakref, gc
>>> class A:
def _ init__ (self, value):
self.value = value
def _ repr_ (self):
return str (self.value)

>>> a

= A(10) # create a reference
>>> d = weakref.WeakValueDictionary ()
>>> d['primary'] = a # does not create a reference
>>> d['primary'] # fetch the object if it is still alive
10
>>> del a # remove the one reference
>>> gc.collect () # run garbage collection right away
0
>>> d['primary'] # entry was automatically removed

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
d['primary'] # entry was automatically removed
File "C:/python310/lib/weakref.py", line 46, in __getitem___
o = self.datalkey] ()
KeyError: 'primary'

11.7 £ List YT R

A2 B R AR TR, AT DAEBE Y list (FRg)) ZUEIGNE . H2, AR iR RaE ) & F
i 2SR AR

array BARHIL T —M array () P1F, EBE lst, (HARERAFIRENER LR R W7 TR Esl
J& R — R B AH 551 (array), DATE (2 CAH A9 SERFSE i B (unsigned binary numbers) [EVff #7507 (JE{ALT(E
"H"), TAE Python MR IER list v, A JE F e i 7T 16 {7 oAl -

>>> from array import array

>>> a = array('H', [4000, 10, 700, 222221])
>>> sum(a)

26932

(Rt
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(R —H)

>>> all:3]
array ('H', [10, 7001)

collections AP T —M deque () Y4, BB list, HAEZ MM A (append) Fl3# H (pop) 1) 3 FE
W, T v T R R ) R 0 . 3 R e A AR E)3 (queue) R AR S 18 &35 (breadth first tree

search):

>>> from collections import deque

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

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

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

B TRRACAY list TEAELASN, eREURHARME T A T H, Bl bisect Bil, HAREEHAE sorted list (EHER
1)) B

>>> import bisect

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

>>> scores

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

heapg BARML T —LepsX, BEELHN IR list SREAVEHERR (heap). f/MELIYIH H B ERFFEQL B . HHY
—UHRRZ YA RUR/INTER, ERNE PR List AT HE A0 R ORE), Ee 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 il (Decimal) FEBER

decimal BLAHRML T —ff Decimal ¥ORMEZ, FIRA-Tfl il B BoE . . MR IR ik 7 B8 £ loat
TR, #% class FREHE TR T oI5

o <l AR R A 5 B a6 R SRR R E T
o HOREHERL (precision) Y4,

o RIS T, DA R B R,

o JBEE R/ N7 8 (decimal place), B

o (0 e B R A A R LT LR S AT R AR
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BN, ZRHE 70 250 FAEGT RN L S % [Ela iRt A otk i m R R B, SN [
Fo WRIEFHE SR & TS RHEGT N E5), W 2 E e g

>>> from decimal import *

>>> round (Decimal ('0.70") * Decimal('1.05"), 2)
Decimal ('0.74")

>>> round (.70 * 1.05, 2)

0.73

Decimal MYEST &R G OR B RARIZ , & MR UEAT T I8 2805 Bty 0o e 5 ) 9 B e A W 1A 2 £ B o
fi. Decimal n[ ATESI T TRMAAIGR, DA [E) A 36 v B e I s - ) S e 5 5 P

HEWERY) 2R V15 Decimal class BEIEIHLAT 3 i 7 M A 80 P P RS SRR R S5 A ) -

>>> Decimal ('1.00") % Decimal('.10")
Decimal ('0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal ('0.1')]1*10) == Decimal('1.0")
True

>>> sum([0.1]*10) == 1.0

False

decimal A AT HRALE S i 35200 2 EDRGHERE -

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

11.8. +3&%l (Decimal) FE&ES 101
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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

TR A K fE 24— % Python gt il DA A2 I I AR 2N R . W RE AR 5 A T3 B — (AR S A AL
MIOW (B3 Sh— e I R B 7522 2.0 L, IBELE MR FRAE 24 1.0 302 2.0 AR EfErge, PAZURIEN
(EE LR
fR )y 52 R — V5 3552 (virtual environmen), 3g 2 — B S ORI, (B FLIEVID 6 7 1 45 2 fRAS 1
Python, PAK—ZRFIFIEARIE
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

A S5 FUTHE S B MALI G venv. veny S 2 AR IR R A) Python. LK)
REARFERCA ) Python, JRTDAE python3 K &M HERHE SURAERERUA Y Python.

e USRS, A5 B T ORI A6 B, DATEVAR Gserip) 7 ven Al LA
FHIcH S

python -m venv tutorial-env

MR tutorial-env NEFEWEE, BEES tutorial-env Eklsk, [ H W E7E L &7 —{f4 Python
LR AR I EVAR DA SO [ 7 S R AR SR 1A R AR
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[EIERE B R LR . venv, B4 R @ (5% EORICEARAY shell HHRIFRERL, PGS bRy 44
%;Miﬁ%;g*#%ﬁﬁéﬁﬁ WA AT R . B RERT IR B TR SOR I . env BRETEAMUE
(SR

— BARES T HEREEE, R AEEE.
1£ Windows 2%, fiiff:

’tutorialfenv\Scripts\activate.bat

7E Unix 8 MacOS £&%%, i/ :

’source tutorial-env/bin/activate

|

(78 B R U4l 8 FH 77 bash shell. WIER AR Z M esh 5 £ish shell, JEE &) activate.csh Hi
activate. fish [FI7,)

(EV %y (ETHBE B85 k5 k1Y) shell $27n 0 AR BUR (R IETE M i EER [ HLAS OB ARRARTE AT python
(R IRp 5 ] AT 2145 ¥ Python fift4s, 40

$ source ~/envs/tutorial-env/bin/activate
(tutorial-env) $ python
Python 3.5.1 (default, May 6 2016, 10:59:36)

>>> import sys

>>> sys.path

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

123 H pip EEEH

YRAT A — 48 pip MR R 24 . THEMRS IR . BOATEOLT pip F5 Python Package Index %
BN AR DATERAY web 3 Y ¢ HH #7 Python Package Index.

pip BIF#%M 452 “install”’, “uninstall”, “freeze” Z54%. (W]PAZ:Z% installing-index 555, KEUE pip K58
FE[FIRA S )

VRAT DA 45 2 B (R4 T AL B RO IR A B

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

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

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

PR A] DA RS 44 R 2 AR b == RIS R o i A -

(tutorial-env) $ python -m pip install requests==2.6.0
Collecting requests==2.6.0

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

FORIREHMATIIR S, pip GATERMAR QARG , RRAEHAM. AT DASRBEARTE i AA S
A, B2 AAT pip install -—upgrade AUEEMTHR B T RA

104 Chapter 12. [FiRRIZEREH


https://pypi.org

Python Tutorial, [F 3.10.13

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

pip uninstall R EE 2 HE 4 1] AR EHEERE R BB 1
pip show n PABUR—fFFE B &R

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

Name: requests

Version: 2.7.0

Summary: Python HTTP for Humans.
Home-page: http://python-requests.org
Author: Kenneth Reitz

Author-email: me@kennethreitz.com
License: Apache 2.0

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

pip list GHUREHBEHREPITA CRLEINEN:

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

numpy (1.9.2)

pip (7.0.3)

requests (2.7.0)
setuptools (16.0)

pip freeze H[PAFIE—#M 2N EMHEE, HREEEMH pip install W RAFENKR. —@
W AR 2 HGE SRS BB requirements.txt AUREE:

(tutorial-env
(tutorial-env

pip freeze > requirements.txt
cat requirements.txt

$
$

requirements.txt W PARAZFIAE S, ) HAEERE S ERRERR -0 . HHEPABEHR install
-r A EN B

(tutorial-env) $ python -m pip install -r requirements.txt
Collecting novas==3.1.1.3 (from -r requirements.txt (line 1))

Collecting numpy==1.9.2 (from -r requirements.txt (line 2))
Collecting requests==2.7.0 (from -r requirements.txt (line 3))
Installing collected packages: novas, numpy, requests

Running setup.py install for novas
Successfully installed novas-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip EHELIYfE. WPAS% installing-index 57, AHAFSERN pip EHISCHF. WIREE T —MEAFEH

12.3. H pip BEEH 105
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AH B AE Python Package Index | 7] DABUASHIER, 7 PAZ% distributing-index f5Fq .
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cHAPTER 13

REA I REE L) 7

(ETRf A 5 m] e (E (038 1A 1) Python () SR
MR . % MFEIEEE w2 e ?

AFHUERSE Python IR —F43 o SEy SCUFEIEEAR AL SR 5
* library-index:

PRz ESDE S FE, et ek (HRR) M5 R g8, w2 e o E
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: [EJ SELf# R 1] 2 2 HoAt Python 7 FH 25 4 55 (AL

« reference-index: Python #EvA A SRR FEMEINA . &0 O ER R AR GA Lz 1y, (EE— G5
B se a2 Aa .

B Z Python FY & :
e https://www.python.org: Python [ 4, . B SRR, SO GE %S F] Python AH BB AN H .
* https://docs.python.org: He#i5H R Python B34 .

s https://pypi.org: Python Z{4:2%5| (Python Package Index), 2 Fiti#[EIfEE] Cheese Shop', [FI4& T i ff] &
Bi%§ Python HiAH &S|, EMRMLBALREEIWE F#. — B PItAEEM BRECAE, ARvT AR BR B nY 75 i (E
E5)5EEE H g KA A 33 .

* https://code.activestate.com/recipes/langs/python/: Python Cookbook & — 1 #H & K AL A4, Ao
WG, WML LA KA FMEA . R EME A BRI AE — 7444 [E] Python Cookbook (O
Reilly & Associates, ISBN 0-596-00797-3.) fjE4&

* https://pyvideo.org {EWFE] & BLAL A4 IR GrEMCSE B Python AH IR SE o 4G o

« hitps://scipy.ore: The Scientific Python 3% (i {27 11 5 B e 91 B BLBRAE FOREARL, DA TR Rt E)
Peft, (R ). EMCRES . BERBAE. Gt irirss— RoIEN.

G2 AR BT Python ACRETEBUE AR % h Hridil

! [Cheese Shop (HZ7)k) ] /& Monty Python fty—f{RIMEE : — (B EA—FREDE, HeshfbmELE, kasEEs &.
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472 Python AH R i 5 [ B B RE I #e, BRI DASRIG BRI BIREAL comp. lang. python, H#E %2 python-
list@python.org T 27 i 5. (mailing list). 5 PIHEALMITES 27 B (6 B8, DRI o 0% 80 G oo BB (R385 1 Bl e
B — M. BREAHAEFMEZ, #l (REE) ME, e g BB, B5nHEar
FEFE https://mail.python.org/pipermail/

FESRMGZ B, whCHERR IR SR M (g REE) FAQ) & HvE BEl. FAQ €r[nl 25 BiAR £k i)
R, ARZ MELZ O mE R .

[Ef#
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cHAPTER 14

B B=NEI N\ AREE A1 s 5T D& (L

A SEHTAR 1 Python 38 s S8 i A2 74 A R 0 RE R () (history substitution), J§{fBL7E Korn shell
7l GNU Bash shell HFHAYIIfiE. G fER M GNU Readline pRaURARE AR, B S0 IR 2 M EY M . & 1
AT A CRE Scr, fosERM A EE .

14.1 Tab B8 &5k (Tab Completion) 0 s i2[[)#F &8 (History Edit-
ing)

TEE R DB IR, S RABALZ R B B¢ Wl RE @ pt HBIEVT , BreAnl DA Tab SEAIEY 5 B 56 1R
X5 EGAFE Python RUANNA M. 5 Al [0 52 Wy, AN AT R . BB string. a MR FRIE
53 (dotted expression), E G ¥ iRiE—M ' .+ ZHIHGERAORE, ARREORESRYIFREMLE, AT HE
SERUNE . FER, AUR—MEPA __getattr__ () method (J53%), IR SRRGERRM—E M, &
BRI RE Er AT MR A SRR . RGO LGB AR e 8 SR RC MR A e PRI B 2 e, —
fHA4E .python_history IEFR . £ T KB A B X AR, 5 80E LR ERSR AT ABE .

142 EHXNEFSINERTE

SLELIROAS ) B AR A L, EIRTIRROY th BURE R — M BRI s (2 — SR EV A peEr Bl WoRaE
TEARRREA TS TS SR (FUATES (parser) HIHH F—T 2 75 ZAHHFERRC (indent token) ) , AR
T o BE)TE T TR G i BRI IR R . A A —Am ORI A (SR ERR) 598, 5I9ERIALST
SRAYICHS, ARBERa .

O AR I PR B %, EVBELE BOR I, fIE) IPython, & AU Tab R E TS, 1
PR AR R E W . 0T D5 2 B PR A SRR . 55— DAL
HE)AX IS, #BE bpython.
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cHAPTER 15

FRISUER - [ERE SRR

FERTEMEAAE T, J7 B (floating-point number) J& DAELSEE) 2 (i) M/NEEER . BIANE], FE i/ g
Hi:

’0.125 ‘

APAHE 1710 +2/100 + 5/1000, [RIEEHIIERE, /N

’0.00i ‘

T HAHE 072 + 0/4 + 1/8. 3 W /NECA AR Rl B, T P — ECIE AR [l AE A R AT L0, e bA 0t
(DA

ASERE, K2 A/ NIRRT A "I O NEEROR . — R AS R, i A r e (7 B U R
BB AR i 7 B O

TEA O, B P E A S W . DASM I 13 [V, AT DA H (B E it o N

E |

e PR S

’0.33 ‘

s, HIEL

’0.333 ‘

WULISE, e iR 2 DA/ NI, SR ISR IR BRI 2R 1/3, (BARE & REBOIGHORT e %
7~ 1/3,

FIRRITERE, AN IRIBUE A D AL BRoR e /N, e /Nl 0.1 FREETA R 3/ NORs i 3% . A
THEG/NE, 1710 g R AR N

0.0001100110011001100110011001100110011001100110011...
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HEARSEEAT A R38Rt RSB ME . MR Z A FHEM T, FEEE SR 030
WUy, Hrhar TR s m AR T BE, 1S3 AicFEm, A2 A ER 5 8. £F 1/10 1,
TN H(E 3602879701896397 / 2 ** 55, MiEkkiFE s TR, BT AZERE 1/10 FEIE
B

HUR BERURI07750, REMHE EEG SR ML RME . Python W & 81— -+ LT RIfE, HITM
T e R A T R O UE R FAE A BE. fERZ AR B, 4028 Python FLAY & HI 1 58 %
O, HAORAAERH A ) 0.1 1 AT RUE, B BURE:

>>> 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 — @R A s fimE: #5012 fo.
10000000000000001 H 0.1000000000000000055511151231257827021181583404541015625,

#RH1 3602879701896397 / 2 ** 55 JrfBh. H i E =AW i 7 HofE 3k A R MR AT UE, AT AT — fﬁl%ﬁl
EARPT AR ER . IR RFF eval (repr (x)) == x.

JiE I, Python f#£/~FJC (prompt) BE[EIH ) repr () s % FEEIH A 17 (M4 50 CH ¥ 0.
1000000&0000000010 & Python 3.1 it Bi#f, Python (FERTHMIARS L) HAERESEIEH: b e i B
FHHBURE 0.1

Hi%', i AL B O R SRR, [ERJ2 Python (£ (bug), HAZIR ﬁfiﬁﬁ%’ﬁa HERRE
it SCIRAE LAY B O S, Ao B R RR A SR B R (BESRA 2e R RE 7@551‘;&%
[E], A 86 2 2 AE A i B A G UR )

[ELRSEEPRER L, AR BEAR LA 5 R A% 34 (string formatting) (1A BR 7 A 28007 4 :

>>> format (math.pi, '.12g') # give 12 significant digits
'3.14159265359"'

>>> format (math.pi, '.2f") # give 2 digits after the point
'3.14"

>>> repr (math.pi)
'3.141592653589793"

W MHMREEMSE, EREERLD, BN —BL5E: REA EAE & A IR BE TR 7 89
18-

BEELEREGEIE T L8, S (E, 0.1 AREIER 1/10, {E=A8 0.1 (KEA N, A EELE
FEER 0.3:

>> .1 + .1 4+ .1 == .3
False

[F] IR 0.1 NEEFFEEHATRGERY 1710, 3274 0.3 REEFF B HIDRMERY 3/10, FSeH round () MAEAE
AEHED:

>>> round (.1, 1) + round(.1, 1) + round(.1, 1) == round(.3, 1)
False
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HESR T AN G E A M RORS HERE, (A round O BRI A SRR AG BT R B, At —2¢, Ak§Hg
AR (B A58 15 T AL L

>>> round(.1 + .1 + .1, 10) == round (.3, 10)
True

TR B A R BRI RN [FRRERRE] S, SR T 0.1] AORTE. WA
T A R = B sg s iR, AT PAZ 2 The Perils of Floating Point (77 B 3517 15 )

W _ESCrARBOInA, [ M EEEG RN R. ] A, ARSI Python 1 float (772h
W) EERREE, R R ARR IR, MAER 2 MR L, BRI SR A @R 2453
G2 1. SEERZUAEBREICKOME 20, Epdfed, slEaEHe0nEs, HAg—R foat EHH ]
RE RS2 85 AR ZE .

e SR B AR A LR, A REER, WRAR R IR RS R BURE, AN A A
B, ISEEAERTEMIME R . str O EHELER 2 EOR, ma s m Bk, TaE
formatstrings 1Bt str. format () method (J5¥5) MM AR,

BINTERGMEEALFIREM MO, FTARE N decimal BE4H, BRI E AR TR & wt e AR B = b il B2
JEE P AR o (o7 S

73— SRR HESE R A E) fractions M, EATALERA BHBOREEER (I DORSRER R 1R 1/3
EHIECF) .

WER R B ) E T, RERZE — T NumPy &4, DAJ i SciPy SLEFEBLRYFF 2 T R A ¢
FHEE A H A . 55 2(E) <https:/scipy.org>,

HEEREETT, %R A a9 BEE— M foat (185 HE{EH, Python 42 it ¥y T H W] i B) 3 M. float.
as_integer_ratio () method W] }¥§—1® float [H{H FEREVH:

>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

IR % HE ARG HERY B n] AR P B o I AR (L -

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () method PAT/NHE( (FEBA(E) 16) Fi float, —HkATDAKS H AR 114 BB BT (o A P (L

>>> x.hex ()
'0x1.921£f9f01b866ep+1"

TE G AR 7N LR vk AT RS HE ML B float {H :

>>> x == float.fromhex ('0x1.921f9f01b866ep+1")
True

A RZ FR RGN, TR G A ATE AR (R AR () Python 2 I P SEHB A E 8 (SR RHTH ), ElESE
BHIFEASHAMFES (W JAVA F1 C99) =Z[EI%H .

H—MH MM THE math. fsum () B, REAERHEARIRERIICE RS R I4R 2% . 5 BB B BE S Ty
MEHERE, BBl [RER A (ost digits) ] &7 LA BISCE B MERERE (overall accuracy), HfFE2EA
RIS B AR HER TR -

>>> sum([0.1] * 10) == 1.0

False

>>> math.fsum([0.1] * 10) == 1.0
True
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15.1 RRERZE (Representation Error)

AHAErREAARRE [0.1] #9617, [EEWIR A SR AR IR TRER 00T DAH B IRE a7
MR A BEATRR N E .

Representation error (FrnikiiR2s) RIFEHENE, AL (HE 2R i NEEUR RERES 1L DA
T (RM(E 2) NEEEIR . & Python (Z( Perl, C. C++. JAVA, Fortran FIHANFF L) 38 %A € BRI
SOV ER RS v I B R A

[EHEIE? 1/10 S EHL DA — 18 A NERFEIR . 24 (2000 48 11 7)) #&FFrA s 1
IEEE-754 772 S ARE , (B HACT- A (191 4 #F LA IEEE-754 B by [#K5HE (double precision) | SRAA[E)
Python 1] float, 754 double {075 53 (LJCHMERE, FrCAYEEIARE, BEHSE %5 048 0.1 WEIR] RHEIT Y /0 8, DA
JIZFAN (BTN, M J 2R 53 AT RS, W DAY :

’1 /10 ~= J / (2%*N) ‘
HHE:
’J ~= 2**N / 10

T AR J AAEHERY 53 o0 (B >= 2%*52 fH < 2*%*53), FrbA N BYRAEH{EZ 56:

>>> 2*%*52 <= 2%**56 // 10 < 2**53
True

BHY, B G 53 fic, 56 e N MME—{H. T J el TR B SR i AR R RTC

>>> g, r = divmod(2**56, 10)
>>> r
6

HURA AR O 10 (19—, BT AR R 1T (M e i i (o2 M 45 -

>>> g+l
7205759403792794

JIPA, 7E 754 SRET, 1/10 (e e :

’7205759403792794 / 2 ** 56 ‘

A5 TRV RERIBR DA, Er &4

’3602879701896397 / 2 ** 55 ‘

TR, BRI, BrPAE B L E 1710 KT B WRIRME AL, REUK Era BVt 110, 5
TEATATAEE R HOAN AT 245 a9 1/10!

FrOARE IS fe A E TS 1710 BERBINZE ERRRIES B, Bt B2 754 double fiefEiT{MA -

>>> 0.1 * 2 ** 55
3602879701896397.0

WA RZ I B DA 10#+55, JIT R AR BIRZAEL DA 55 {3 (i v UK -

>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625
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BB+ E’J?F(E%(ﬁ#b*ﬂ“@{ i {H 0.1000000000000000055511151231257827021181583404541015625,
,\,ﬁﬁrnﬁﬂ’ﬁ@f@kﬁ, W2 uhs (55 Python RS IUAS ) BRI AE TR A E 17 AR 8

>>> format (0.1, '.17f")
'0.10000000000000001"

fractions Bl decimal #EAHEEMI S L BB ER S

>>> from decimal import Decimal
>>> from fractions import Fraction

>>> Fraction.from float (0.1)
Fraction (3602879701896397, 36028797018963968)

>>> (0.1) .as_integer_ratio()
(3602879701896397, 36028797018963968)

>>> Decimal.from_float (0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")

>>> format (Decimal.from_float (0.1), '.17")
'0.10000000000000001"

15.1. RREMRE (Representation Error) 115
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cHAPTER 16

it [

16.1 EEiER

16.1.1 SERRETE

SRR AR, GRS A S SR EE R . BT, BRI RO EEA
ARG, EAE A R M 4% DA BB HUIR BB . (Hh except THITE try BRAS P& B ] M ETE
TEEE N A RS, ) A LB R IR PR R, S BERTIRL; &5 MR ERA — o — st re i ke
HISE. FTA ISR A B ARSI 0 BERATHE O IE Rt sy AR

] FERFICE IR PO A T BT (%2 Control-C B Delete ) EIUHEMAELR 1 3] 35 /R 5
TC. TEAR P TIERE P A— R BT, #7514 KeyboardInterrupt fi4h, (HAILATEIE try BRIAR R,

16.1.2 T[$41THY Python [EJ&
YE4H BSD [ Unix Z 4% I, Python [EJAT] DA #EAT, #if5 shell B4k, e L FiE17

’#J/usr/bin/env python3.5

(BB pATH ) FEEARKBIEEIARE R M9 8. ! WERE R 7. 7
FHSPE B AT ZEPA Unix BERHERT C \n? ) &5, WiAJ2 Windows (C \r\n’ ) [Elf7. #H=E, I
wE V4 FAFE Python B IAE# .

T PAREH chmod 54 [EIEIAM T AT 04 A8 X i HE R

’$ chmod +x myscript.py

1€ Windows 245 I, [E Talif78at] S . Python Z2#F2:0& BB . py % H python. exe H[E
TR, 1B Python fZ st G (EEEIAEST. RIMEA MR pyw, 7EEMEEET, MR
LRI

! GNU Readline £{frj— i [t & vl A & FHL 113 — 2«
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16.1.3 EEIR[FEHIESE

HAR B A Python I, AR (EIE) H B a8 AT — SO HE RS D2 AR 5 0 . AR ] DA R B B — M 44
PYTHONSTARTUP [{EIRS MR E B, e MuSEEiSMEE4 . ErYEEREME, Unix shell 1)
.profile,

5 I 28 P B R R, Python fEFIAS i liUig S 0E , AR SRR G, & /dev/toy fEEIH
A IAREAR R & (BRI RBIS G E B . BT R B XSS 2 s M AT, FIE e
FEE( import {14 4 T DATE BB B PRI BR E Ho il o /Rt PT DATESE (AR 22 Pl sys.ps1 Ml sys.ps2
EPLRF I,

WA ARARE B B0 B B b i — B BB SR, R ATE 2R E B i 5 P A SRl if os.path.
isfile( ‘.pythonrc.py’ ): exec (open( ‘.pythonrc.py ) .read() IWFEAEHEEMITE. 10
AR —EA v fff E AR 58, R ZEE (VA v H ffe b 3 R -

import os
filename = os.environ.get ('PYTHONSTARTUP'")
if filename and os.path.isfile(filename) :
with open(filename) as fobj:
startup_file = fobj.read()
exec (startup_file)

16.1.4 E[F1LiEH

Python $2 {1t T M(EIT (hook) FARAI VA B ([EML: sitecustomize fl usercustomize , THE N
AR, IRE ST B EIRY site-packages [V & . [FB) Python [Fli#1 35 BRE=UH -

>>> import site
>>> site.getusersitepackages ()
'/home/user/.local/lib/python3.5/site-packages’

BiE, A e HE PRI —M4E usercustonize . py MR, EHEHEMEMERRARL . &
75 & Python [YAERIFI, BRAFE VA —s BIAEE) AZEH B B import .

sitecustomize WEAE ) A A, {H % A2 56 B 0 4 B B AE 4 15 site-packages H [EF A&, EYE
usercustomize Z Jj import . FEZAH2(E site BT M.

I3
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APPENDIX A

>>> HH)3 shell {YTHEL Python #&/R°F 0. 5 RN BETE Bk ds o AL B 7 sXHc AT i AR 191
. MPAFIR:

o e RIS IR . FE— SRR 2 E AT (delimiter, BIANFRSE. JrHfo%. IEHG5REL
=519%) DR, SURTEHRE —MR4EAHES (decorator) 2 4%, Z AFEAGIRE, HESX shell BRI
¢ Python $275°F JC.

o FF# Ellipsis,

2to3 —fHFEHf Python 2.x FEsUAGE(EIE] Python 3.x FEaAGY TR, B2 it SRR A A2 M AR I
BCE R, T SRR 2 R 5 30 BT 5 G P i R F AT T Al 1 2

2to3 7ETT ABEHERR 3URE P A 1ib2to3 B A B4Rt T — MBI A DB, 7E Tools/scripts/
2to3. #E2[F] 2to3-reference.

abstract base class (% 2EekEIE) g HEHEE (XAEE ABC) %EfﬁT TEEFRMR T, VEElduck-
nping (WBFHE) H7e. HABELINEAT, B2 hasattr (), BIFEEMEEAE MM0ER (4
W EEART 73 (magic method) ). ABC [Ef] [/ subclass (%eﬁl) EMERER E 55— class (3
[E]), {H3A[ 9 isinstance () & issubclass () #iil; #H2[E abe BAHHEIN SCF. Python 5 7%
[EzH) ABC, FINERIGHE (F£ collections. abc *%zﬂ) #HF (FF numbers i), H (FF io
FiZH) K import FAGESFIE AL (F£ importlib.abe H4). YRUJPAMEH] abe #4H . H C ) ABC,

annotation ([EJfE) —HELSAML. class JEME. bR ZCAY 22 ik [ml (AR B B RO AEED . FRIEG, & W AR AEE pe
hint (BIEHER) .

TEFEFTIF (runtime), [83ak 58 # 0 (FVRRME LB AF L, (HAtaksst il class @ AN R R ER, & 0 [Eplifk
TEAERAH . class flIpR=AY __annotations_ HpikE e,

#t2(Flvariable annotation. function annotation, PEP 484 Fl PEP 526, 526 ¥h L ah e ER . B
(R 11 B B 8y 725 575 2 (E) annotations-howto .
argument (5[%) PRI R R EFPELIEAS function (B{method) WI{E . 5|8CG WifH:

o P42 7 ¥ (keyword argument): FERRNIEI G DUEREIS (identifier, 4 name=) BHBEMIS|#L,
a2 DA ** #81H dictionary (L) [EN(EREIER S . BT, 3 15 #EZPAT complex () FEIY
) B SR | B
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

* 12 % 5] ¥ (positional argument): ARG T 5 BT 8. A7 E G | BOTHE— 85 | B R AE 1 52
B, M) EE * 2 & iWierable (PJEWCHIIE) PICRBEE. B, 3 S #2LA RIEm b
HALEL T | B

complex (3, 5)
complex (* (3, 5))

S BCEr B i Ay ek s A P I A TS B, BRSO A AR B, WS 2 (] calls Tafii. 7ERE
WEE, ARAE S ST AR RS — 5 | U ARl & i o2 A [ sk 2

syt 2 BlRER I parameer (Z290) WRH . % LEE D5 ERS 8 Min2EE, L& PEP 362,

asynchronous context manager (JE[RIBEEHATAGY) BT AEH] async with PRIACH T RIS
1, B EBEBEF __aenter_ () fl__aexit__ () method (J73:) A¥EHIN. i PEP 492 8| A,

asynchronous generator (AE[|2BEIN:2S) — 1 & 8] Hasynchronous generator iterator (JE[F) 24 25 EILHE)
PR BEHREERG A async def &M B X (coroutine function), HARKZEME T
yield #H N, BEEM—RFIHR asyne for [EIREMIMHE.

B R TR 3 R IR — AR EA gk, (EAER e, Rk R ER YA ZERE
(asynchronous generator iterator), H#—E LM R IENERERE, Ao BOMTHE, DUBIEFE.

—{HIER BB LSRR AL await B, PAM async for fll async with BIARR.

asynchronous generator iterator (JEFIGEIE:ZSENUCES)  —1{W Hasynchronous generator (JEFRIZEIAESE) R
PSR

& B —{@asynchronous iterator (E[EHEUREY), B EVA __anext_ () method FIFNY I, &r[a]{H—{F
AP (awaitable object), WIS ATIERI A E A A R0 48, HEBE N M yield ER
K

B yield SrE{Em Ay, ERtfE0 B ik (A5G s s e iy wy A . BaER ¥
E4A ZEREVAS 1 __anext_ () [EMER A S50 A RO R ERE, & e m kb #4538
1. 2 PEP 492 1 PEP 525,

asynchronous iterable (JE[F]2Bn[[ECITE) — (@ W, BRIDATE async for WA gl . WAERKE
W __aiter_ () method [A{&—{fasynchronous iterator (EFIZEMLEE). i PEP 492 3| A,

asynchronous iterator (JEFRIZBEMRES) — 1 B /E __aiter_ () Hl __anext_ () method [ ¥ 4.
__anext__ WA [EIE—Hawaitable (FTE1E14). async for GRHTAERIAEMERA __anext__ ()
method ft [l E A SR, EHE|'E 5% StopAsyncIteration fil4h, i PEP 492 5| A

attribute (JEPk)  —(H BELEY (R AH BB R, RZ% (K 2 68175 10 26 5 B 38 532X (dotted expression) 1) 4%
Wi B, RV o 5 — B a, RIFZBHRELL 0.0 #i2 .
MR RRE, BT 20— M2 )2 H identifiers T € 3% 2 sk([E)4F (identifier) (1) J88 1245 W] B
(0, BIANET setattr () o BRITHRI G PR 1 ey 0 T 0 40 BB S XA P B, TR R getattr ()
KEIRE

awaitable (WZEfpPpf:) —EVDATE await B X P PE. BRIAR—Hcoroutine (), S/
—{fA __await__ () method [H¥{. FiE2(E PEP 492,

BDFL Benevolent Dictator For Life (#E{"25M## ), X4 Guido van Rossum, Python [ 8lI3& 3% .

binary file (_fElR4SR) —EREEIFERE Abytes-like objects CNLTCHERYIE) Wifile object (REZEWIE) -
THERIR RN TA: AR (rb'. 'wb B 'rb+') BAERIEZE. sys.stdin.buffer,
sys.stdout.buffer, PA i0.BytesIO fl gzip.GzipFile .

iis(Eext file (SCFARZR), B WREERIBEA st YIHIHEED .
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borrowed reference (fi{/lJZM) 7& Python i) C APTHf, &5 R4 —FxI L5 M, MR R AT
AFRZGI M MR R B i — B2 H5 5. B, SRR s vl AR B e i i
—/\Nstrong reference AR E

$borrowed reference WERY Py_INCREF () AN E JFHb (in-place) $[EI[Elstrong reference 24k ik B0
BRI R BB R AR K A I 2 IR 2 migisE(E). Py_NewRef () eRzUH[ I BT — W i strong

reference.,

bytes-like object (JEfIICAH M) — 10 738 bufferobjects H BEEIRE 1 C-contiguous BRI L. SO
FrAH) bytes., bytearray fil array.array ¥, PANRHZHE R memoryview ¥4, FE{7 TG4
E?@H‘Hfﬂa T B R A R S SRR AR . AT R I AR R AE A socket (4

AUGER TR R R nT . [ SCrRE s L M REE TR BT A Y ]
S S 1 I ) W36 bytearray, PAMN bytearray i) memoryview, HAhF)EE T2 iG] &
BHE AR Y (THESRSACAHABY D) s By s bytes, LA bytes Yy

memoryview,

bytecode (fsC4HM5) Python () J5 4 15 & S it UL TCALAS , B2 Python Fs(7E CPython B iy [EVET
Fortk. AT GBI AAE cpyc BERT, PASES AT — M R REEE Pug (WTAR
A 5 5 B A (E (7 e AHLAS ) o G [P HIRRS (intermediate language) ] {8(E)@ 584 T4 — il virmual
machine ([EVEERERS) T, "EIEBERE AR G f T B 18 LA AS 3 MEMY B (machine code). LY Z,
i TCAL RS i b2 MEATEA [F 1) Python [EEME AT 2 FIEAEY, NRETEA IRANY Python 2 [ ARH5HR
7E o

(TGI8 25 2 7] DATE dis ASTAH A [ HH SO 4R 3
callable (n[PEIYPfl) —f callable 2 ] DA IF I A 4 £F, WF 0L IRg AT BE LA R TR XA — 4151 80 (5%

Hargument):

’ callable (argumentl, argument2, ...) ‘

— W function BiHGE A fhymethod H#B 2 callable, — A BAE __call_ () %M class 22 B it 2 {1

callable,
callback (IMIPE)  FE[E)S| Sl (% i —(H I FE 2 (subroutine) PR, @78 A A o i e T B LA 7

class (BEE]) — 8 B A a7 0l H 3 YA . Class 19 & 351 %5 €49 & method 1Y E 3%, 15 £% method
] PATE class [ EL_E i 454

class variable (Fi[E584) —{F7E class s, EEZ HAELE class JEk (BRI ETE class [ EGIH) 9%
B RSB

coercion ([EJRIERY) PS5 K Wi A [F BUENS | S S e Re o, AR EI A F 0 EIE) 55— A A E) Y B X
#[F (implicit conversion) ##f2. BIfH, int (3.15) € rE B EEE L 3, (HYE 3+4.5 1, HH{FET]
HOR AR ZYE] (—f8 int, —{F float), Ifi3E Wifi 5 | A g EIEA R BE 42 A GeAH I, 75 11
W&5% TypeError. WIREMGEREE, BIETE RS HEESAHZ, © MR h i s
IERUE (normalize) [EAHIFIME, 0, T £loat (3)+4.5 MAREHIE 3+4.5.

complex number ([EJ%) —HFMABHEBASMIE, EBITA BEF# & 1m0 23R ([E)
w2z Al o R ESORAL (-1 BPFAR) BBy, BLH AR e R (] 1, R T AR B
%3 3. Python [FI 1 #FIAY S8R, ERMEHWRERFRER: EeRE —MEMN 5 Pim
B, B0 3+15. B math BUAHER T AR M R ER, #FH cnath B4, (80062 —
TR R P BRI RE . WRAREV A 4 BB B M RRoK , ISEI 8T REREE IR AT DA% b 2 E A

context manager (f5BIAFHNZY) — M AT LASEHl with BRAAX I RER WY 4, M E 258 2%
__enter_ () fl__exit__ () method 4EHIN. sH2(F PEP 343,

context variable (1%§5i58%) &8, HALW DURSE LN SCRY BRI A BRI . 33 BT 45 [ 3 £k
{71 (Thread-Local Storage), 7EH: AT, — 3 BOERHMMAT4E V] e LA R E ME. SR, BEAIGIR S
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o, AT PR R Er A 2SS, B EE S, RAEEFTAYAER 2T (concurrent
asynchronous task) 47, Sk e iB[E]. 352 contextvars,

contiguous (GZHNY) WIR—HE W 2 C-contiguous 852 Fortran contiguous, 't & TV b4 1 [F 2 8 45
M. ZE4E (zero-dimensional) [ 4% 1E AR & C X Fortran contiguous. 7F—#ft (one-dimensional) [#%1) /1, 4%
T H Wb ZEAE RO IR S R AR AR HE S, i R S E ) R A BB IRE NS . #E £ 41 (multidimensional)
C-contiguous [ %1 H1, Fe R 0 fE G20k 19 IE 7 57 B 45 (M IH H I, R — MRG0 8 b, R, 7
Fortran contiguous [#41 41, 55—(HZ&R 5|kt

coroutine (HiFE) HyELIZHIFES (subroutine) fy—FRHIENESEHITSSL . BIAR S R E 5t (A s I B i e A )

— IR IR ROR . AR T ATERFZ AR I B BB A . BN EMBEEIRA asyne def BR
BRABEAE. SIFES(E PEP 492,

coroutine function ([ifEEX) — M Ecorounine (HFE) PIFRIRL. — TR EEA asyne def B
R EsR, [ERAEEr 4 await, async for fl async with B8, LBl PEP 492 5|
Ao

CPython Python F£3E = IWAEHE E/F (canonical implementation), ##EAIFE python.org k. [CPython | i F4#f
FETE BRI, AR WEEE TSRS W EAE, Bl Jython B IronPython.

decorator (:ffigy) M, BEEMES MK, EEEGMHH ewrapper 7, HiEHE—HH KL
H4%#(E] (function transformation), #Efifi#s K FHL&IFZ classmethod () Hl staticmethod (),

Aetfian ik HUE R . DA e U SRR R 3R R SRR -

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arg):

Class WAFAEM A IOMES, (EAEAREEBA T M. BREHiELE%, H2EREFRA class E 5%
IR A

descriptor (k%) (FfilZEFET __get_ (). __set_ () ok __delete_ () method {1, & —1H
class B PEJ&—HFARRRE , B RFRRIRE T E G 7 B ME A PR M 5 . W H . T ab REUS . BEE
EIRR AR Ry, Er7E a 1Y class FHLAP A IR AARE] b i1, HA05R b2 — b ey, RIATSEEA
g% method Gy, IR ER A HLAR 2 R ABEA# Python AURBAGE, REIEM 2L Ihfeng R, S
IREfUFE R, . method, &4 (property). class method. [FJf% method, DA% ¥} super class (%CKEF)) Hy2
e

B A AR £ method TR L2 &, #52[F) descriptors B A28 FHH5 5

dictionary (‘72Mt) — 1 B W [ 5] (associative array), H Hv (T 2% [ o8 € o W O 2 (B, 88 ] DA AT ]
__hash__ () f1_eq__ () method (9. FE Perl hagifgE4EE] (hash),

dictionary comprehension (‘P& AIERY) MR L, AR HL— R W [EMC A {4 G 43 el 4 oo
%=, [E I oA -— 7[5, results = {n: n ** 2 for n in range (10)} &F4f—
A, BAE T n MR E n ~* 2, 352 comprehensions.

dictionary view (‘FUUEE#!) 7€ dict.keys (). dict.values() f dict.items () [A{EHFY9HEE
Tkl EMRA T Al I H B B, EFORE T SENE, il g s e g .
FEEV s MR B E e ey List (5B31), ZHEEH 1ist (dictview) . FHZ[E dict-views.

docstring ([EIW]<pth)  —fA7E class, pRAEBAH T, (RIS —MER U B 7 H S0 . BERETEE M
TR B 2mg, (D Erpmaas P, [EOAFTE class, pREHAHE _doc_ e, diREw]
FER AT AZEBEY (introspection) SRIEVEE, DA @4 (A [ SCEF AR ARIE AL
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duck-typing (WFMIE]) —MEAXGEHER, ©ALHE S Y ERTEE E a6 A EfERNNT
T B2 i, method ol J& G ¥ A F M L6 . (T AN e A s — (BN 7 im Honue sk
—[Eg¥, WEE—et—EEF. ) FEERN RS 2E, o satifeAasaemE L BEn
(polymorphic substitution) I & () &G M. 15T RUEIE R type () B isinstance () JEFTHI
o (1E'mnﬁ{£%', W5 T AU BT A 48 % 38 K S8 [E] (abstract base class) 51@%3% ) R, Bl ”ﬂ'@-)ﬂ
hasattr () i, BUREAFP BT EME .

EAFP Easier to ask for forgiveness than permission. (F5REA G R HERY ) a5 RAY Python %5 &
G B B R S B M AR, (B 5% B B R P 151 b . 33 R i (B LMk JRes , HL
O RFAEFF 210 try Fll except PR, EEMEFFZHMEET (Fl0 C) # WAILBYL JEM I T %
s

expression (FEFIX) —BO DARGEALERR A REE . EAEEE, —MEE R SCF. 4. B
B R U I SRS AT PR B, T LT AR RE [ 4 — (R f. Pﬁi%%ﬁ—mnn EENGLESEES .3!3
JITA 1Y) Python 55 5 HErE AR 2 iE B . 7N —Lstatement (BARZ) ANEEREH/EEE X, Fla0 while.
HA{H (assignment) 2 BiA, A ZER .

extension module (HEFEE4L) —HPA C 5 C++ & B ARAL, ‘& f ] Python 1Y) C API ZRELAZ . M f I & A%
AASHET T E

f-string (f2Hp) DA £ 50 'F [EIRTERAO R SO B ARE] [ 75 ], B RS R SCAR I 4 55
52 [F) PEP 498,

file object (R¥Wnfl) — {0 {0 H & B 28 (file-oriented) API (1] read () B write () % method)
REEVEIRIE IR E . R Z Yl T i 2R, & REE % o 3 B B mi A 28 ol 2 LA S 2 ) i
TEasla s s (BlumEEs A / . SO REESE MR . socket (i) . &[E (pipe) %F) AYFFHL. A&
W RREI 3848 Z 40t (file-like object) B, % 37 (stream) .

L, A=RREEYO: IR =B A0 5 BRIEm — A AT AR R . BRI 1o B
HRE . B AR EYITRIEEE TR R open () B&xX.

file-like object (KURERYITE) file object (BEZEWIMF) HYFRIFET

filesystem encoding and error handler (F§RRAFMmUSHEE SRR A RN) Python i F it — T8 4 A5 F1 45 55
e, AR AR R SR ATAL, ALK Unicode M3 1ES3E R 5

R 58 2 S S A 0 ZE PR B B LT AR AR U /N 128 (A TCAH . ANARAE R R S am S e vA IR AL L ARE , Al APT
FRFECE 5|3 UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () PRI NEASAE
ARG USSR IEHL R

filesystem encoding and error handler (7% %R G HE RN B SR T R ) & 7F Python [F) B K
PyConfig Read() B KE &: #H 2 ([F filesystem_encoding, l//( K PyConfig )% B
filesystem_errors,

Witz Fllocale encoding (|REIHHR1E) .
finder (h2%) MWL, ©@EmEIEL import (LA loader (HAL) .

fi¢ Python 3.3 Bi4G, A MR FMEE: TR F 4 2 (meta path finder) € il sys.meta_path,
Mi§44% 78 B S48 25 (path entry finder) €[] sys.path_hooks,
#2[F) PEP 302, PEP 420 fl PEP 451 DA T fi#t o8 2 400 .

floor division (1n] FIRUREBRIL) 1) SEM 14 25 B F Fe ol B O USRS ﬁTEﬁWﬁ*%E’J@ﬁ?E // WJ

wm, EHEX 11 // AREHEERE 2, 8 foat (FRENEL) BERERIER 2.75 K. iR
/7 A IEERE -3, WER -2.75 g FadEaX. #2[F PEP 238,

function (PAX) —HFPRAK, ”’Eﬁﬁlﬁﬂ?ﬂq%‘ﬁl% Leff. B AR M 7] &, ELs]
WO R AR AT . S § 2 Eparamerer (2%) . method (J57%), LAK function FEH.
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function annotation (FXERE) R SHELEEE—WMannotation ([E1F).
oR X E I i i A A 2 (E13E =« N, S (M sk SR &5 2 Wi int 518, [EEA M int [B{E{E:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

bR U EIRE A REAE function ZEHiAG FEANARFE
75 % [Elvariable annotation F1 PEP 484, S A IWIHfE A, MR EBNREEBR L, BE2

annotations-howto,

_ future__ future FiRA=: from _ future_ import <feature>, @I5/Nm=Een(d FATLEYE Python
SR EEA A i B A A B E RS, ARG pl AL, 1M __future_ SHAIFIET feature
(shee) AIRERYE. i import MAAH S HARBORME, ARTTAG S {RB T B8 AT IR oy V3 )
WEEE T, AREMEEEE (REs) mEmEZRH6E:

>>> import __ future_
>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (hiiltlnlWe) HFCIEHEA PRI AR, MR EA . Python SUATRR ML, 2
2 WA B (reference counting), DA K —f BE [EAG I 1 B 2 BEAG IR (reference cycle) A9 1 %2 1y 3% o] s
(cyclic garbage collector) 2&5¢ i 433 o1 i AT DA A g o A4 36 LA T4 il

generator ([E1/E:2%) & [l generaror iterator (FVEZFEIER) MR, EHEERGE —MEHMEL, H
AERZREAET vield EEN, BEA—RIGME, SLEERTH R for FRE, sUZPAnext () K,
AR R L ) — R
B AT RE AR R —MEAZ R, EAERR s, e R R EA BERE. B—HRE
WRUEARERERE , i F s s mras, DAR g,

generator iterator ([E/EZSIEUREY) M@ figeneraror ([EVERR) eR=CFTENL 1.

M yield ¥R, ERCAMCERITRE (G4 B s U e Py BOA) . EEIA %
EIR 2 BIERE, e kAR S AT (BERaRg R o A Rl 2 e BR AR A bR XA TR ] )
generator expression ([El/EZFERR) —(H e nEESCIRAERRK . BRERMG M IEFENEE R, Zii%
F—H for T4, W REF T EE S, HEAL RSN i 7). ZAamERgEsNE

bR B (E A 2 -

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function ({ZAIpAR)  — 1ty 2 A R UL RN, a% el =X & AR 1) 1) ZR BV BE A ] 3858 iy
SO B R G IR RE 1, 2 P R I B (dispaiteh algorithm) SRE7E

%55 2 (Flsingle dispatch (B—3FF) #3E#EM4H. functools.singledispatch () EffiEsFl PEP
443,

generic type ({ZRIHIE)) —fH GE[E 92 Hfk (parameterized) fynype (HUE) ; @H 22— A HAE, %2
list fll dict. B RA EE = fEE.
HiE2Ez8E%F[E). PEP 483, PEP 484, PEP 585 fll typing 4.

GIL #2[Flglobal interpreter lock (438 2228 81) .

global interpreter lock (2 IRFLFFANH)  CPython FFEAR P MIBEH], A DARECR B3R HOA — AT 4 g
AT Python [fjbytecode (HiTCHAR) » B MR (RHERHSEI A AE), G dict) )G
[EfT/£HL (concurrent access) ¥ f&[r, HEAEHI AT DAfE {1k CPython B EI1E. SH EH (M B Eae, &2
5 ME Z A T4 (multi-threaded) , (AR 2 & 84 451 22 R IR A8 IO MRS RE[EIBR AL — R0 - P AT

(parallelism) ,
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SR, AL AL, M R EME R BRSO, B TRk O AT R A A (E S s 4
(computationally intensive) [fEH::, B DAfER: GIL. B4h, FE#AT VO Ky, GIL 482y fidis:.

B [T ] RS (VA R ARSI BUE SE R Bt ) OS5 R, H
[EFE— ey i — RS G SR, Mk, — R, AediuafBne g, &aEEs
[ERrL, MM S A A

hash-based pyc (EEIZURE pye) — (7 TCALAS (bytecode) B 74, & (ff FH A 1T AS /2 3 B J A il 22 119
BB, AR E AR . 55 2[E pyc-invalidation.

hashable (n[ZEEN) 40 5% — 8 W 14 A — 18 5 B, a%ﬁfﬁiﬁlﬁﬂtlﬂmfﬂz“‘ (B FE—M
__hash__ () method) , Hu[EEH AP EAM LK (BFE—MH _eq_ () method) , HREIE 2
— =T 2 E H:%ﬁ%ﬁtﬁ%ﬂ%%@ﬁ%%#, Eﬁﬂﬁxﬁ%malﬁmﬁ%&ﬁc

AT HEEINE (hashability) (i—{E 4 ¢4 ] 1 dictionary (F°3) RYHER set (SEfr) HMA, HIELELL RS
fEERAE L ETA G 1 A

RZ Wy Python AT ZAEAY(FAE & TN s ATARR R (A0 list 5 dictionary) [EVARE: iAW
S ZAE (B0 wple (JTAL) Al frozenset) , A EMITREHER, EMA S A2 EER.
LR HE class ROEBI, RIS LE 0 G g ITAF’EIEI’J EATE A O IR & A A F Y
(BrAEE Mg C ), mermREERRATE B EMY id(

IDLE Python [ Integrated Development and Learning Environment (¥4 Fﬁ%&ﬁi%@%fﬁ) . idle & —1{ R A
A M LR BRI, B Python MARME ST IRAS — 2 Bt fit .

immutable (Anf8s8fE) —HEAREEEMD. N8P EREET . A wple (Jdl) . B
SERRER Y . ISR — AR (R RO (EL L BB o A7, R ST — R B . & (e 5 2 B s A (B
MHL T, P BB A, BI4n dictionary (7-i) w8

import path (FEAMEE) —MALE (Byk/258 B ) 19503, ARSI B2 A import #4HI; , E&ryipath based
finder (FeRBEARK)GAGET) GBAHMAIE . 7 import IR, BLAIE S FHEF B H sys.path, {H
AT 44 (subpackage) 1M 5, B AIREREKHLEMH __path__ B,

importing (FEA) —fEiEfE. —fEBAL A Python FEAEHT AZ B ILIBAE, B0 — AL T ) Python £&
X AGHE o

importer (FEAZS) —MHREESR LBABALNYE: BB inder (F5%) Wikloader (WALE) P,

interactive (FLEj%) Python f7—{f HB) X FAR , (B FRIR AR AT ATE ELRE & 19478 7 on il A BOA sURE S
X, ZHBTEMEEARI TR . QEEH python, ANFEALMGIE (7T RERE 4RI B
PSR E) . E R NRUNT L SR R G AEEEIR R (RS help(o) .

interpreted (%)) Python 2 M E S, MASHEE T, AE Mo T REa Lebih, HEH (7o
417 (bytecode) zﬁ%%%ﬂ’ﬁ?f a8 2N AR R T DA BGES T, WA TE MR 5 — A THE , 2R
BEATE . Hisih s W s s A E AP / BesER, R e MR =X & s T g .
Wt & Flinteractive (B .

interpreter shutdown (Y;#25BP) & Python EELRBi ZoRBIPARE, BEEA— ﬁlfhﬁﬂ%ﬁ%fx7 TE M B
T T Bl e A A WJﬁM%zﬂﬁﬂ%@Eﬁ%.jﬁzﬂ‘% BAE 2RI IR = & (garbage collector).,
15 AEEDM 5 0 2 B 2 i pR 5K (destructor) 5555 | I A [E] I (weakref callback), .ﬁﬁﬁ R
5. B EA B BEp AT O RE RS el B & G b, REE B B TR TREA T 1ER T (8 A B
T2 bR AR AR Bl R A )

HREG I F2ER, & __main_ BUHBEPOEFTHEIA T AHATIE

iterable (WEfCHIME) —FEAEE— K ol — (8 H b sl B R4, W EMCH 145 B+ 645 Br A 1 17 51 24 (ED
(182 1ist. str fll tuple) FMLLARFHIRIE], B2 dict., #2400, PARARETEFRAYTAT class 1)
ff, HEIR8 class /5 __iter_ () method B2 & {ESequence (JF4) 3EE M) __getitem__ () method,
YR T ER

W ERE TR for EIBFIFFE HAUH E— M FFIRHT5 (zip ()« map () .). HW—fE W E
(DS | MR ME 4 Dt dter O B, & @RI P EE R JLIEDR S 0 A oL
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W4T (one pass) #EH . fTHEUCE G, WHEA—E B iter () B HITEHEIREF. for B
WA HEEREHE LS, Bl MR R g g, e RIE Y A A ZER .
Wi z(Eliterator ([ELRE). sequence (J¥3)]) Figenerator ([EVERS).

iterator ([EICEY) —MHFRERIRADF. EEMPEYEMRLA __next_ () method (I & EIEL
B next () ) EKFRIEERF TS ER . BATA &R, HlE5% stopIteration fil
Gho BERE, SZENCEIEC R R, T3 _ next_ () method fiE—0EnY , &R H ks | 5
StopIteration. [EMCERLA M __iter_ () method, "E€rmEEREIA S, B DA%EHEE
A AR T ENC 4, FLT A A K 22 i A A T BN 35 A . —RIHERR Bl 5N, 2B ZE
#[EIft (multiple iteration passes) FUREX A, — AP (B2 1ist) FERF R EHIES iter O
pRNETE for [EIE P ERE, #eFE MaemnEReg. gABERHSER LS (ZimEft) K,
Hgr e a—m E P A . R W S EU R, ARG R — S A5

7E typeiter 3CHA] DATR E B 2 AT
CPython F{{4NEHi : CPython [FIARIAKAN—Huh i [EURESA S5 __iter_ () ) BMELE.

key function (ZeRsX) 48K HF KX (collation function) J&—{F A]IFNY (callable) FE;, ‘B & [Hl{d—1H
JAHEF (sorting) B E ¥ (ordering) AfE. 4, locale.strxfrm () Hi I AREIAE 8 T i s e HE
BB HE 8

Python i 2 T H., #4552 DAGE sk A H T R o 7 8 A 730 B EdE nin () . max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest () #l
itertools.groupby (),

H&FE A DA S, — (. BN, str.lower () method F] AYEEIA 4> K /N HEJF 1) 8 bR
Ao B0, — MR BAT A lamoda ER AW, fIA0 lambda r: (r[0], r[2]). FHHb,
operator FEAH $& M4 T = 1/ & o8 = B 722 5 5K 2 (constructor): attrgetter (). itemgetter () F
methodcaller (). BRIFAUIMATE A R0 E 0, w2 EmHET .

keyword argument (B8t =518) #H2Eargument (590

lambda i ¥ —expression (GEFZ) Fr4Lm I —M#E 41 7ER = (inline function), J7A3% R zC I Rk (. 7
57 lambda PR EEYE 2 lambda [parameters]: expression

LBYL Look before you leap. (=M #Z4T.) & 4w A5 A G 7E A TRF I sl A 4R 2 w7, It 0l e e«
B EASELEAFP T2 E e, HERRFOREAH R 1 B HFTE.

e AT, LBYL Jr=UH7E [ =1 F1 T84 Z M5 T #EWEF: (race condition) [ /E
br. BIUNPA FAEZCHE if key in mapping: return mappinglkey]l, UISEH—{EIATEELE HIE
2 IR 2 B, mapping PRSMT kev, FURCEESCTEAE 2. 08 RO AT DA 8 (lock) s
EAFP i 77 AR #(E .

locale encoding ([#J®&uME) 7F Unix b, & & LC_CTYPE [ I 3% & W 4 5. & 7] A | locale.
setlocale (locale.LC_CTYPE, new_locale) KR#E.

7£ Windows |, ‘&2 ANSI Ui E (code page, #ilfll cpl252).
locale.getpreferredencoding (False) H] DA AR HUAS: 4 dak 4 A .

Python {ifi i filesystem encoding and error handler (R§ZR R & SmAENEEREI K, 7 Unicode 1 244 fE A1
P ITCHLAE 244 Ff 2 e A ()

list (:#3510) —fH Python I ysequence (J75)). EEERIL T list, & HF TSRS = iy — {6
51| (array) M AME— (G5 ERS (linked list), PRIEWFHOTER IR VA2 O(1).

list comprehension (A& AIESY) 7 F A HL— 551 FP A 3R el e R, (B R H A4S S DA— 1 List
EMEA RIS e, result = ['{:#04x}'.format (x) for x in range (256) if x % ==
01 EEE 5 list, Hh e o3 255 #EE], Fra s S0z 8 (0x..). 1f FA)28 8
M. WREIEE, H] range (256) HRYHIE TCEAS G R .
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loader (G{AZY) —MHREEERABALYIMG. EUEEFE MAE load_module () ) method (F¥k). #k
NSl H SR finder (FAggs) FH. 2 A 2(E PEP 302, E%Jﬁ/\abstractbavc class (FhZ R EHE(E),
nﬁﬁ. importlib.abc.Loader,

magic method (BEHTJjik) special method (F§3K7T5%) W9—MEAEIE AR 55 -

mapping (¥HW) —HEZWIE, BB RHENAER, HAREE abstract base classes (JIZETHEE])
Mapping B MutableMapping g EH method, #iffI$5 dict. collections.defaultdict.
collections.OrderedDict fll collections.Counter,

meta path finder (GERATS=MHIRS) —MALAILS sys.meta path Ml K finder (4% . TCHACHR
AL E 2 08 B 48 % (path entry finder) FHE{B AN o

BTN TCIR R A A EAE ) method, #52(F] importlib.abc.MetaPathFinder,

metaclass (JCHI[E]) —7FF class [ class. Class & 5B FE €& d 7 —1# class 475, —1{ class dictionary (ZF4L)
PAK il base class (HIRHE]) A%, Metaclass 135517258 518, [EE 3% class. KEZHY
PR R RE e PR Ot R BRI B . Python fOFEl Y BEAE A B REEIZL T H %11 metaclass., 4>
W e R TR L TR, (H2HTF2NE, metaclass 1] DURBLEIR HEMEAMME T . EMEs AR
ORI, BT A et . BE A EST . BERL B (singleton),  DAKFF S HAM AT %

% %] ATE metaclasses 25 i R 5]

method (J5#:) —{BIAE class ABEEIM AT R0, AR method 1EEIH: class BE6 Y1 J& v nemy, A
e S35 B E e 15— argument (51%0) (U653 Hul 5 REE self). wE2E funcion (
) Fnested scope (HRAVERIE) o

method resolution order (J5iEfRBTINAY:) 5 VEARMTIE Y RAEA I E R EFE T, base class (FEHHE])
WA . BN 2.3 iE S, Python B el Fl A YEANET, w52 Python 2.3 iUy 1M
JIE o

module (%) —{FE(T Python 2= AR 4L 4% B4/ (organizational unit) 1. BALA —Hma s, B
AR Python (. HHAHEHE timporting WAL, BLHECA % Python,

2 Epackage (BF).

module spec (FS&HBE) — M2 M, BEEEHREASKAR import 4 B & #ll. B /& importlib.
machinery.ModuleSpec H—1E & .

MRO 5 2[Elmethod resolution order (J7HfEATIETE) -
mutable (WEEHTE)  FTEYIPERT AR E P, (ARSI 10O« 52 Eimmuable (RS9

named tuple (Fff#45 C41) 755 [named tuple (Fff447C4H) ] 2457 tuple ﬂ%ﬁﬂ%ﬂﬁlﬁilﬂz class, HERW]
25| (indexable) JC2 tH AT DA I 44 JB P AAF I . 3 26 BU[EIng class 0] DAELA Hofi 54 .

A 4eE @A [E 2 named tuple, fffH time.localtime () Ml os.stat () [AIEKIE. 55— E T2

sys.float_info:

E
]

>>> sys.float_info[l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance (sys.float_info, tuple) # kind of tuple

True

75 4% named tuple 2 FIEAIE) (40 1-61). 334, —1# named tuple 5 7] DAFE—fH IE B class & FACENT,

HIE class 2K H tuple, HEFRTIHAMRNAL (named field) RIT] . 5E8 class A AT THn%s, thn]
W\@ﬁﬁ T &R = (factory function) collections.namedtuple () 2KE. . BF AN T —L%8
A1) method, 35 2% method 7] fE 12 7F T2 B¢ (2 %) named tuple 1, EyEIHRTM .

namespace (r#%50) SR FRIHTT . 4 252 DA dictionary (F31) BB . A IR | 2ty K (E
) i 4 2 ﬁﬁE%#FEP (£ method ") AT HUIRAY fiy# 25 ] o s ZSHTRE ph B 1L a4 1858, 2S8R

127


https://www.python.org/dev/peps/pep-0302
https://www.python.org/download/releases/2.3/mro/
https://www.python.org/download/releases/2.3/mro/

Python Tutorial, £[F] 3.10.13

WA L. B, Kl builtins.open fil os.open () EFEE T M4 25 MR H . 4 2S5 M
FE £h PR 5 2 2 TR RS AR B A — R pR X, ARSI W] Pk S v Akt . BN, & random. seed ()
B itertools.islice () WL, EEEHENEH random fll itertools MAIEFEE,

namespace package (M2 MEME)  —ff PEP 420 package (£1F), & HAE1EE T2} (subpackage) [1)—1H
Kos. s EEM RS Ean IR, 0 H A RE S M AR — [ regular package (IERENF),
HEEMEES _init_ .py SEEE.

At Emodule (F41) .

nested scope (HURIEMIK) HEF)2 M 41 E 5 3% (enclosing definition) 55 8 B f7 . S2BIKE], —{HmR =,
R RS MR rh ez, WEEEE2EsNEE P, SHE, EESEET, #iRE
PR A 2 IR, T AR . (e s M R A e () S S A TR, Axdeisda
BAEAE G4 oS A 8B A . nonlocal A HANEEREETE A

new-style class (FiRM[E]) — R4, ER2IGBAEIHN class Y1 F G class JAHE . 6531 Python
A, R # class A REfl A Python BCHTH . ZEMTIRE, 1402 __slots__. #ifiA#F (descriptor),
JEVE (property). __getattribute__ (). class method (JHEIJ %) Fil static method ([EIBE:).

object (M) HAMRAE (BHSIE) MyiE R TE (method) WIETER. B RETnew-style class (7
FHAE]) s base class (HJKHE]) .

package (EfF) — Pl A8 I 1AL 5 621 Python module, MFAR Lk, t/@HA __path__
J& ) Python 5.

ek Elregular package (TFFEME) FMnamespace package (64423 MEE) .

parameter (2() Tifunciion (FX) = method 7 &H i) —1{ fiy 4% T (named entity), & 5W]5% i\ REE
B2 —Mlargument (5190), SAERLASE T HR 2518, SGH TR R ) 2 B

* positional-or-keyword ({VELEXBHHET): HEHA—(f W] LAZ e 1s 5 sl ARIEIR 48 5 7| Sl o 5 | I
B RS THEHEL, HIILATH) foo Hl bar:

’def func (foo, bar=None): ... ‘

* positional-only (PEBRNOZE): FaW]—E e+ I AL E P fitny s [ #. fERERM S HIIRT U E
—f# /o0, WA PATERZ T OUHI T E S BRI E 2 8, HIANLAR Y posonly! 11 posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o keyword-only ({EBRFAGET): 50— N GELARR S F b il 5 | . fEm=UE sz £t 1
AT 5 B 0 2 B (var-positional parameter) B( @ LAY * S0, kAT DATE AR 7 F61E I
B F28, HIMPAIAY kw_onlyl 1 kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional ({EREWEAIE): FEW]—RREDMERF AR B A8 T | B (TEC W 2 Wz
WAL ES | A1) . BB EREHS WA R T E L~ AERW, BIILATH args:

’def func (*args, **kwargs): ... ‘

* var-keyword (ALEEYCRHBAGET) : FEUIW B E R B T 58 (FEC g b2 M2
MBS S AN . BRSUREBTERSEA T E N b~ AGEsny, fildn & sl
kwargs

SYOT MRS | Mo S R B TR A, mT AR SBR[ R S TH LA

%%@ﬁf%%ﬂgargumem (%I%() @%E N ﬁﬁﬁﬁ%*ﬂ@%l%ﬁﬂ%iﬁz FEEJ E‘J%\ inspect.Parameter
class, function T i, DA PEP 362,
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path entry (PEFS3EHH) FEimport path (BEAMEEE) ) —E AL E, Mipath based finder (A EEFRIT FARET)
B 27554 B AGF R E import [FHRAH

path entry finder (P&FEIEH =-4i%%) ¥ sys.path_hooks H1f—1f 0] BERY#{: (callable) (7 Bl —{#path
entry hook) [t [R/ER ) —T& finder , & HIE AT PA— B path entry g SiASEH o

B A AR TH B AR L B /E Y method, #52[F] importlib.abec.PathEntryFinder.,

path entry hook (BfSIHHE]) 1£ sys.path_hook 53 df)—{E T WEI {7 (callable), # & HIH 4T 7E
—fAFEE R parh entry WAL, W)@ BIE—{Hpath entry finder (BAEIHHE A0 ) o

path based finder (JERBEISHI=bIZY) THSM TIAL 548 5 (meta path finder) 2 —, "E&FE—@fimport path
SR .

path-like object (BURfSHIME) — M F AR RGBS, BEEEY MR AR — M £ RSN str
5 bytes ¥, dBig—MEE os.PathLike @ MWIF. FEHIFIY os. fspath () R, L
& os.PathLike # E W4 DA EIE] str 8% bytes # R RS IELE; M os.fsdecode () &
os.fsencode () HIZMER] JHRAEMR str & bytes B4R . B PEP 519 5] A,

PEP Python Enhancement Proposal (Python $[F[$£22). PEP 22—kt EIR S, & fEE] Python iRk &
i, BEAA Python 1) —1F#T DI RE B R4 I RE NIRRT MR EE . PEP JRER% ELPE LA RV B2 48T B i DA S e 12
ZUIREMEAE L

PEP [(WAFTEE W, R MREE I T REAHEEE . ALTH o BR A 0 8 G 72 4R, PASLEL A Python
fos st EsR ), S B AY 3 ] . PEP (O i e sie i B D s M S H.
#2([F PEP 1,

portion (345)y) fE¥—HEPH—AIAHE (WA REREAALE—MH zip R ), SR ZRARE— A& = HE M
(namespace package) A T E gL, WE PEP 420 1 E .

positional argument (¥ 5[5 %2 Eargument (5]4#f).

provisional API (%47 API) ‘17 APL 248, (EME ek =0 s M) i & HH 25 (backwards compatibility) £ H
M HERR APL, BESR G, R MR EE TR, B LERea =R E, Hing
O BREE N ERBEE 2, W gEer b B AR ST (LR OESRENm). BEEEERG
I HBE)E —— U APT R AN A 2 Tl AR 25810 B B ARG E o s e, M A ek

B A AT APL, [ N AHZ 8 S L G it () [ e MRE 2] — S B R, 1)
SR AT AR — A I AR AR I AR E T 2R

T2 A A A A o X R RE R 2 R R A i Ak, AT RE S RE B AR = 0 R [ 25 BHUE T R RE A s T B AR o i
2[E] PEP 411 T f# s Z 41

provisional package (¥17E4%) #&Eprovisional API (47 API).

Python 3000 Python 3.x RIMAKIERE (RAARTAIREAY, EREE 3 A Esm R EER AR, ) Bl A%
#[E] [Py3k].

Pythonic (Python Jalksi¥)) —(EAEAE—BofE(AS, EMEM T Python 5 fc s WANIE I, , A2 B H:
i AR ACE AR RESUA . Bln, Python Hr L — MBI A, 20— for BuAX, #
— A BRI A TR TEE . 72 HAsh S DA SRR AR, AR Python FA
A TR (o] — (A B e AU

for i in range(len(food)):
print (food[i])

2T, DA IAR R . 3 A4 Python Jalfs :

for piece in food:
print (piece)
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qualified name (Mg # /%) —fH [ RARE], ERURTE— BT AR ) R A 2 1Y class.
PRIl method 1 [BAAE], W1 PEP 3155 W ESR. S TR R UA class T 7, FRE 24 RS
A REAHA -

>>> class C:
class D:
def meth (self):
pass
>>> C.__qualname___
o
>>> C.D._ _gualname_
'C.D'
>>> C.D.meth. qualname_
'C.D.meth'

WG LR, %A R &4 (fully qualified name) JEF T WAL SE MBS TRIRAS , AL BT
LM, Fll email .mime . text:

>>> import email .mime.text
>>> email.mime.text. name
'email.mime.text'

reference count (ZNGHE) ¥ EWIFN2 MO YIS BEHECF RN, eyl
i (deallocated). 2 Mt #{EH7E Python FEsaG h A2, (HEELZECPython FAER —(ABI# TR . sys
Bl E R T getrefcount () BRI, FRFFmat il T LAIRE Y o 2 ] o —fRUR5 E W 1F 1 2 B HI

regular package (IEHUEME) — (B Spackage (B1F), Hlan—ME e _init__.py EEMHIE,
Wt EFlnamespace package (f44 25 MEME) .

_slots__ ¥ class [EJEB— (8 B 45, B e E S B OB M, DAY BR BB dictionary (F-H) |
R FOIER . BEAR BT , (E e BEEE DA R A, o S DR B 4G SR A — {1 O AR Y B
(memory-critical) [ FH R v A7 E K B 1) 2 LR (D,

sequence (JE41) —fHiterable (WEMRHYIM:), B _ getitem__ () special method (45K HE), A
BRI BEHVCEN RGN, EEFRT M _len_ () method ZR[EIEH % FAHEE. —L&
BB [EMSFE 1ist. str. tuple fl bytes. sEEE, IR dict 3 _ getitem_ ()

_len_ (), {HEWHEEB (mapping) i AJ&751, HEHA & X2 6 H T immutable 8, i
A,

% 5L ME(E] (abstract base class) collections.abc. Sequence E 36 7 — {0 58 i & % /) 1T
AEIA _ getitem_ () 1 __len_ (), EWHIT count (). index (). _ _contains__ ()

__reversed__ (). EEHIERNMEIEE, ATPAMH register () #HFEHEIE.

set comprehension (SEALAIER) —HEZENHIE, FAOERE—M T EUCH ¢ b iR eiha o, Ei
BRI GE R PL—1 set [A]f#, results = {c for c in 'abracadabra' if c not in 'abc'}
BV —fFEE set: {'r', 'd'}. #E2[E) comprehensions.

single dispatch (¥.—{PE) generic funciion (FZHIpRR) FHER MR, FEdL, BEMSREL RN H 5]
A,

slice (V)))  — (@Y1, BHlH AT —Bsequence (JFF) WHR—R0 . L —BLYI R W 2 0 N EAT9%
(subscript notation) [ ], 74 HZMEY:, HIEHEEZ B E 9, il variable_name[1:3:5],
TERESE N FF5RmERS, & slice ¥t

special method (¥¥8kJjik) — & Python H BN ) method, 3t 37 U [Fh A7 LB 80,
V. 5 method 1144 R & 1F BEE A4S B A WiH R IEE]. Special method 7F specialnames H1 45 #EAHEIH .

statement (BiBX) BRI —(HEH (svite, — ARG 5 L) hig—i5) . BRAK T LA —Hexpression
GEFERX), SO ARMET (Flanif, while 5 for) MWLM —.
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strong reference ([F]218) 7 Python i) C API v, 5| 248 MEEA 5 AR FTIA X 2051 H. 1
IS | @S P ) Py _INCREF () RARIGERS | AT ERS | Al i@ id Py_DECREF () JRFEIE .

Py_NewRef () MzUn] IR ES — ¥ FMEI2 . @5, EREEZROERNSZ N, YEEZE
208 N Py_DECREF () pRzy, DABsElE MM,
Ak Eborrowed reference (2 ).

text encoding (37 %ifl) Python H1 )% & 2 — 1 Unicode 5%} (code point) ¥ %1 (#i[# 7 U+0000 --
U+10FFFF Z ). HEGFSERE T, BUEgT L E—E A THT 5 .
H— MR F M E N TS, ME a5 , M scal)y 5 B % 7 e MR E RS
(decoding) |,
LA E ST RIE A (codecs), BMBAME [ 074kl

text file (SCPRER) —HEEEREBREA str YR file object (FEZRWIME) . B, CFHEEEBR LE
AU TCAL L [ 1) kLA (byte-oriented datastream) [F€r [ B i Hitext encoding (SCFHAE) . CFHHEEM)
Bl DAICFRR (T 5% 'w') BIEAEZE. sys.stdin, sys.stdout PAJ io.StringIOo f}
B,

Jyiti2Elbinary file (ZHEHIFEZE), B — M REEFIBRM R A S5 T4 & 20 1 (bytes-like object) (ARG ZEY)
s

triple-quoted string (=5 [55[E ) =558 (<) SCET158 O MIEEREA W —MEFE. MR EME
[EVA $RALET A B | 552 R AT B AN e, (HERFFZ R, B ERE . M@ IRn AES
A2 R BKE] (unescaped) (1) BE5 | SEAIEE S| 55, 1 HL & MAS 55 8 A #4970 (continuation character) #f;
DA AT, B A 5 (EIA - A e

type (FI[E]) 1l Python ¥ {4 HZEIEE T8 A ESE A YA —H2E. — Y 1A 2
EIRAMER) __class_ BHERAFR, BA type (obj) IR

type alias (BIEIF4) —MHAER R, EEAFRIETE &4 — MR ESF (dentifier) .,

HEFE% #R 2 [ElR 7 (type hint) A H . 0

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

ATUARS BGOERE, SEEA T

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

i 2[E typing Fl PEP 484, f HIIRENIHREIA.

type hint (BRERR)  —Hannorarion ([ERE), EHeE . —1 class Ja P ak— 118 b 5 2 8l o] fH
(TE I UE].

RIEHR R E BB ERY, 1A 29 Python B, (HEMBEIRRAEE M TEMRA M, [EhEl;B) IDE 5
FAE A4 (completion) A EA# (refactoring).

IS, class EEFIR S (RS It s mRERR R, #BAI A typing. get_type_hints ()
RAFHL

iH2[E typing Fil PEP 484, 5 LI RERHE

universal newlines (GlHE77I0) —TEMESCFH (text stream) (53, A5 0A T T A 1 EEREE—47
BO45ER: Unix 77 R1EE '\n'. Windows 1% '\r\n' FIE5 ) Macintosh 18 '\r'. 5% PEP 278
I PEP 3116, PAMHR bytes.splitlines () BIFINHIE.
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variable annotation (52U([EIF%) WG class B iannotation ([EIFE).
[Ef 5 ok, class B PER, MR(E 23PN

class C:
field: 'annotation'

SWEREE R AR L ERR T (ype hint): BN, SEEEBHINERIG int (BE) (A

count: int = 0

S EV R 1 annassign 257 REATAO AL,

st 2[E)function annotation (BRI[EFE) . PEP 484 Fil PEP 526, %4 IWIhfemHiiR. BN EREN RIEE
B, 7k 2[E annotations-howto .

virtual environment ([EJ#8R5E) —{A#/EME#E (cooperatively isolated) 3 THE 5%, fE:E Python ({5 F &
JE ARG DAL SE RN T4 Python B5[E1E M-, AN & 38 [H]—(H R 40 _LEATAY HAth Python JE I FE A1 (E]
B4 T8

W2 [F venv,

virtual machine ([EEREZS) — 584 Y i E 61 FE NS (computer), Python 4 [F eSS €647t byrecode
(PLTCAHRS) 4 aseas s i A oA

Zen of Python (Python 2[F]) Python st HJ ST EL G H K, HEIZ A B i B ANl s = . by ]
PAE B E B BRI F oM A [import this] ARFLEIE.
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APPENDIX B

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

it
* Fred L. Drake, Jr., J§ilf Python SC{ T HAEM Al A K —FEB I EIA 1ERS ;
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
e Fredrik Lundh 454, Sphinx #¢//#) Alternative Python Reference #1#| 1 #1521 F & .

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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C.1 &icio

Python 2 H 17 i BCEE N 5 MR B2 T 5T B2 €5 (CWI, L https://www.cwi.nl/) ) Guido van Rossum Jji& 1990 4f
Al , B2 EE—HEREE ABC 355 W& EE . [ Python 1 T #2224 H HA N E L, Guido
TR EAEE .

1995 4F | Guido 7E#4E 7 Je SN BRI i B K AHF 57 A 5] (CNRI, F, https://www.cnri.reston.va.us/) 445 b7
Python () T4, [EFERREIEEE) T 3% K #8122 1 LA .

2000 4£ 11/ , Guido il Python £%.0» B %% [ B i##% 31] BeOpen.com [Eljf(572. T BeOpen PythonLabs [#EX . [F]4FE+1 1,
PythonLabs [ [ ###% 3| Digital Creations (i [F] Zope Corporation; &, https://www.zope.org/) . 2001 4F, Python
WA EL G & (PSF, B https:/www.python.org/psf/) ST, & & S EHEF Python B 1)k A TR I A1) 57
Y FE FIALAL . Zope Corporation & PSF f—fi# I 5.

Jir A7 14 Python AR BRUEHY (B BRURAY € F€, 2[E hitps://opensource.org/), FEH b, KZHMAIEETRHY
Python fitAs, t1/2 GPL AHZ I ; DAT FAsHa4: &8 A i 22 (B

BERA | BR FHh #EE GPL HE % 7
090 1.2 | AEH 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI 7,':?
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI 5
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =2
2.1.2 2.1.1 2002 PSF 7=
2.13 2.1.2 2002 PSF 2=
22 PA L 2.1.1 2001 #4- | PSF 7

fiE): GPL HiZEEIRFRIKME1E GPL F#(E] Python. ARf§ GPL, Fif7 1) Python FZHEH! 1] DA A8 [E) 1Bk
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RAGHAS, (HR— s AT 8 S REIB . GPL AHZR (Y BHEMIS Python 7] DA%S A HoAbfE GPL R E£{EfEX
B (HHERRERIATT,

I RFZ HIAMRE T, 7E Guido FEE AT, (7555 LERUA Y B E T RE

C.2 FARFMHLHEMTGXER Python BEFIIERR

Python ¥ AR U B HE R BL IR PSF 424 & 4.

{# Python 3.8.6 Bt [EWISCH PRI, AL MR B FEAT, Rohe TAPHE (dual icensed) 7 PSF 42HEA
#I1VA B Zero-Clause BSD %7 o

PER=2 3 YN Python PR AR W R P RE . I LU e B RE 2 RS RS . B S LR
REMARSERIE B 2 E0a[F 388 a9 3% 4 s 20,

C.2.1 FjA PYTHON 3.10.13 & PSF iS# &%

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),_
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.10.13 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSEF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.10.13 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All.
—Rights
Reserved" are retained in Python 3.10.13 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.10.13 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—~hereby
agrees to include in any such work a brief summary of the changes made to.

—Python
3.10.13.

4. PSF is making Python 3.10.13 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION.
—OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.10.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.13
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.13, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach.
—~of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—~relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.10.13, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 ¥ PYTHON 2.0 #) BEOPEN.COM B &#

BEOPEN PYTHON BHiFIZHES #1568 1 I

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOEF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.

(Rt
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#EHE—1)
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 A PYTHON 1.6.1 & CNRI iR &%#

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

(FItakss)
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law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 ¥ PYTHON 0.9.0 & 1.2 gy CWI 1R{EEH

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 A} PYTHON 3.10.13 [FEA #FI#2#§#9 ZERO-CLAUSE BSD #%1#

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 #My(IIBkAS AR 1 B BN
A S AR SE I I G BEESET B, 5% JE Python ST B EDAG 5 =y B

C.3.1 Mersenne Twister

_random &A% T PA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html {7 |~ #[E)
HREEBEORENXT. AR 2R RS ) 58 5 -

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C.3.2 Sockets

socket A ] getaddrinfo () fl getnameinfo () KR, B4E WIDE BZ (https://www.wide.ad.jp/)
(B, AT [ ) S e 5 vl i G -

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 FEE ¥ socket JRIE

asynchat fll asyncore fAL AL & DA R AERA :

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &1

http.cookies HiZH L& DA AR :

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 #{TIEN

trace B W& DA
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.

142 Appendix C. ;B3 E1i%E



Python Tutorial, [F 3.10.13

C.3.6 UUencode £ UUdecode &E=

uu AR AL AR RN -

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Eixf2 ey

xmlrpc.client M E AT

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

(Rt
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll HIgL{l A FHgH:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select HIAL¥SA kqueue 7N AL LA A :

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

(Rt
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 5% 17 Marek Majkowski’ 37 Dan Bernstein [ SipHash24 JEZ VLR EE. BESPAT
TEEHH -

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod E dtoa

Python/dtoa.c FEEHRML T C Y dtoa I strtod B, FRA K C (1) 8RS 2 77 25 B 7 5 HARBEE]. %A%
214 B David M. Gay /W [ 441658, 125 BIAE W] DA https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c N, Y2009 4E 3 F 16 H g ZR i R IGHE 28605 DA IR HE B 47 F s 1 -

/*********************~k****k*k******~k******************************

*

* The author of this software is David M. Gay.

*

* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

*

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
*

is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

* % o

*

(Qi¥iE3)
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*

***************************************************************/

C.3.12 OpenSSL

15 OpenSSL. 5 sk HEAT HeAF 3 Z BT, M hashlib, posix. ssl. crypt WML G FI e S FHALAE.
J£4b, FIE Windows 1 macOS ff) Python %4 Fist i A4 OpenSSL Bzt Wil 4, i bATk to ZE D
OpenSSL #Z Rl

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

L S S S S R S S R S S SN S S SN S S S S S N S e S S
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THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

L I R R T e S S N S N S N N

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eaylcryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

ERE T R S S e T S R S . R S S e e e R S N S N S T I S R N
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Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/

L A T S S S S N S N S S SN S S S N .

C.3.13 expat

BRIEFE B E pyexpat ERMRER —~with-system-expat, %47 & H—MHE S expat JFIGHS ) E]
A

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.14 libffi

BAEE S _ctypes PRI R ER ——with-system-1ibffi, 7 HIFZH% 7 & —ME 2 libf 5 iEH51
B AS 2 7

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

WARAE 5 E BN 21ib A A DABOR VA F R 8 2 1ib 78, Wi st & —MES 2dib Jaa i &l
AR

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {#FH¥4EEIZE (hash table) BAE, 12 DA cfuhash BLZE([FI3LRE:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

GAEfE R _decimal BiglMiik EF) ——with-system-1libmpdec, 75 H#%i4H & Ff—{M(El 2 libmpdec ¥

2R R AR A

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

(Rt
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(R —H)

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N B EH

test XA H ) C14N 2.0 HIFEM: (Lib/test/xmltestdata/c14n-20/) 24 W3C 48uG https://www.
w3.org/TR/xml-c14n2-testcases/ #hgE, H 2R 3-clause BSD 1% FE 5 (E) -

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 audioop

audioop BT SoX T H i g771.c U AU A S l:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

Copyright (c) 1991, 1992 by Jeffrey S. Lee

jlee@smylex.uucp

Warranty and Copyright Policy

This document is provided on an "as-is" basis, and its author makes
no warranty or representation, express or implied, with respect to
its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use
or inability to use the information contained within. Use of this
document is at your own risk.

This file may be used and copied freely so long as the applicable
copyright notices are retained, and no modifications are made to the
text of the document. No money shall be charged for its distribution
beyond reasonable shipping, handling and duplication costs, nor shall
proprietary changes be made to this document so that it cannot be
distributed freely. This document may not be included in published
material or commercial packages without the written consent of its
author.
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# (hash)
comment, 9
* (asterisk)
in function calls, 32
* %
in function calls, 32
2to3, 119
: (colon)
function annotations, 34
->
function annotations, 34
>>>, 119
_all_ ,56
_ future_ , 124
_ slots_ ,130
it
file, 63
method, 79
1T
PATH, 52, 117
PYTHONPATH, 52, 53
PYTHONSTARTUP, 118
for, 20

A

abstract base class (#H%FEKHEE) , 119
annotations
function, 34

annotation (;F%) , 119
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asynchronous context manager (JE[ ¥ §3E
TEE) 120

asynchronous generator iterator (3 [ ¥
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asynchronous generator (4?@*}&%&) , 120
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120
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B
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builtins
A, 54
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C

callable (FeFey4r) , 121
callback (E®) ,121
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class variable (%{E%%‘() , 121
class (HE[E]) ,121
coding

style, 34
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complex number (%{) , 121
context manager ([FEEHE) 121
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D

decorator (%”%ﬁﬁi%%) , 122

descriptor (#®#E) ,122

dictionary comprehension (F#iz&EH) ,
122

dictionary view (F#HAigpfi) , 122
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docstrings, 25, 33 interpreted (HEH) , 125
docstring (B F &) , 122 interpreter shutdown (EEEMH) , 125
documentation strings,?25, 33 iterable (H[ER®RYH) ,125
duck-typing (¥ FA[F) ,123 iterator ([ER %) ,126
E J
EAFP, 123 json
expression (EER) ,123 A, 65
extension module (FEFRAEAL) , 123 K
F key function (£ =) ,126
f-string (£ F#) ,123 keyword argument (B#2%5|#) ,126
i, 63
file object (#E#H#) ,123 lambda, 126
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filesystem encoding and error handler l.lSt comprehension (& FIRFEEK) , 126
(B EZHBREEREER) 123 List (#71) ,126
finder (&%) ,123 loader (#A#) ,127
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for
A %, 20 M
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help
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open
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path
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path entry (BEIHEEH) , 129
path-like object (B4 #) ,129
PEP, 129
portion (#4) ,129
positional argument (fL% 3| %) ,129
provisional API (¥ 4T API) ,129
provisional package (¥ATEH) ,129
Python 3000, 129
Python Enhancement Proposals

PEP 1,129

PEP 8,34

PEP 238,123

PEP 278,131

PEP 302,123,127

PEP 343,121

PEP 362,120, 128

PEP 411,129

PEP 420,123,128, 129

PEP 443,124

PEP 451,123

PEP 483,124

PEP 484,34,119, 124, 131, 132

PEP 492,120,122

PEP 498,123

PEP 519,129

PEP 525,120

PEP 526,119,132

PEP 585,124

PEP 636,25

PEP 3107,34

PEP 3116, 131

PEP 3147,52

PEP 3155, 130
Pythonic (Python JE#s#) , 129
PYTHONPATH, 52, 53
PYTHONSTARTUP, 118

Q

qualified name (fRZE£F%) ,130

R

reference count (% EFE) ,130

regular package (EHREM) , 130
RFC
RFC 2822,9%

S

search

path, module, 52
sequence (%) ,130
set comprehension (EA&4%A6EE) 130
single dispatch (BE—3E) , 130
slice (1K) ,130
special

method, 130
special method (#% ¥ %) ,130
statement (f%ﬁﬁ) , 130

strings, documentation, 25,33
strong reference (%Pﬁ) , 131
style

coding, 34
SysS

H 4, 53
T

text encoding (X F##) ,131

text file (XFMHE) ,131

triple—-quoted string (=3 3[EF&E) , 131
type alias (E[EE4%) ,131

type hint (AE#F) 131

type (E[E) ,131

u

universal newlines (@ AEUTHETT) ,131

V

variable annotation (##([Ef) ,132
[z & X

help, 89

open, 63
virtual environment (#ﬁ%%) , 132
virtual machine (fﬁ%ﬁ%%&) , 132

W
HAl

builtins, 54
json, 65
sys, 53

Z

Zen of Python (Python z[F]) ,132

e ]

157



	淺嘗滋味
	使用 Python 直譯器
	啟動直譯器
	傳遞引數
	互動模式

	直譯器與它的環境
	原始碼的字元編碼 (encoding)


	一個非正式的 Python 簡介
	把 Python 當作計算機使用
	數字 (Number)
	字串 (String)
	List（串列）

	初探程式設計的前幾步

	深入了解流程控制
	if 陳述式
	for 陳述式
	range() 函式
	迴圈內的 break 和 continue 陳述式及 else 子句
	pass 陳述式
	match 陳述式
	定義函式 (function)
	深入了解函式定義
	預設引數值
	關鍵字引數
	特殊參數
	任意引數列表 (Arbitrary Argument Lists)
	拆解引數列表（Unpacking Argument Lists）
	Lambda 運算式
	說明文件字串 (Documentation Strings)
	函式註釋 (Function Annotations)

	間奏曲：程式碼風格 (Coding Style)

	資料結構
	進一步了解 List（串列）
	將 List 作為 Stack（堆疊）使用
	將 List 作為 Queue（佇列）使用
	List Comprehensions（串列綜合運算）
	巢狀的 List Comprehensions

	del 陳述式
	Tuples 和序列 (Sequences)
	集合 (Sets)
	字典（Dictionary）
	迴圈技巧
	深入了解條件 (Condition)
	序列和其他資料類型之比較

	模組 (Module)
	深入了解模組
	把模組當作腳本執行
	模組的搜尋路徑
	「編譯」Python 檔案

	標準模組
	dir() 函式
	套件 (Package)
	從套件中 import *
	套件內引用
	多目錄中的套件


	輸入和輸出
	更華麗的輸出格式
	格式化的字串文本 (Formatted String Literals)
	字串的 format() method
	手動格式化字串
	格式化字串的舊方法

	讀寫檔案
	檔案物件的 method
	使用 json 儲存結構化資料


	錯誤和例外
	語法錯誤 (Syntax Error)
	例外 (Exception)
	處理例外
	引發例外
	例外鏈接 (Exception Chaining)
	使用者自定的例外
	定義清理動作
	預定義的清理動作

	Class（類別）
	關於名稱與物件的一段話
	Python 作用域 (Scope) 及命名空間 (Namespace)
	作用域和命名空間的範例

	初見 class
	Class definition（類別定義）語法
	Class 物件
	實例物件
	Method 物件
	Class 及實例變數

	隨意的備註
	繼承 (Inheritance)
	多重繼承

	私有變數
	補充說明
	疊代器 (Iterator)
	產生器 (Generator)
	產生器運算式

	Python 標準函式庫概覽
	作業系統介面
	檔案之萬用字元 (File Wildcards)
	命令列引數
	錯誤輸出重新導向與程式終止
	字串樣式比對
	數學相關
	網路存取
	日期與時間
	資料壓縮
	效能量測
	品質控管
	標準模組庫

	Python 標準函式庫概覽——第二部份
	輸出格式化 (Output Formatting)
	模板化 (Templating)
	二進制資料記錄編排 (Binary Data Record Layouts)
	多執行緒 (Multi-threading)
	日誌記錄 (Logging)
	弱引用 (Weak References)
	使用於 List 的工具
	十進制 (Decimal) 浮點數運算

	虛擬環境與套件
	簡介
	建立虛擬環境
	用 pip 管理套件

	現在可以來學習些什麼？
	互動式輸入編輯和歷史記錄替換
	Tab 鍵自動完成 (Tab Completion) 和歷史記錄編輯 (History Editing)
	互動式直譯器的替代方案

	浮點數運算：問題與限制
	表示法誤差 (Representation Error)

	附錄
	互動模式
	錯誤處理
	可執行的 Python 腳本
	互動式啟動檔案
	客製化模組


	術語表
	關於這些說明文件
	Python 文件的貢獻者們

	沿革與授權
	軟體沿革
	關於存取或以其他方式使用 Python 的合約條款
	用於 PYTHON 3.10.13 的 PSF 授權合約
	用於 PYTHON 2.0 的 BEOPEN.COM 授權合約
	用於 PYTHON 1.6.1 的 CNRI 授權合約
	用於 PYTHON 0.9.0 至 1.2 的 CWI 授權合約
	用於 PYTHON 3.10.13 說明文件內程式碼的 ZERO-CLAUSE BSD 授權

	被收錄軟體的授權與致謝
	Mersenne Twister
	Sockets
	非同步 socket 服務
	Cookie 管理
	執行追蹤
	UUencode 與 UUdecode 函式
	XML 遠端程序呼叫
	test_epoll
	Select kqueue
	SipHash24
	strtod 與 dtoa
	OpenSSL
	expat
	libffi
	zlib
	cfuhash
	libmpdec
	W3C C14N 測試套件
	audioop


	版權宣告
	索引

