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] C 8 C++ (BH AT C P AEARE S ) , W DAMRA ST Python B RaREIH ) BE ek =X X B R
R[E]. [A)IRE, ST R B ETh e e AR CR(E], Python 3 & fE )48 72 F LI 55 5 (extension
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CHAPTER 1

2Bk

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

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

1E_ R BIFH, Python IE 2R AEIFES

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

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

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

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

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

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

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

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

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

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

4 Chapter 1. #EiLk



CHAPTER 2

£ A} Python &8

21 FEEER

Python B i#s — Mt &4 7E /usr/local/bin/python3.10 & F; #% /usr/local/bin JiIA Unix
shell IR ZREEAES, H A DA T 4825t 0] PAEJE) Python:

’ python3.10

AEENEY Python' . [HIEVERE & A7y H ER 2 46800, HAbR B R4 T RERY; SATRTEHLEY Python
EANHE RFEHA. (BlW: /usr/local/python fRARH RS IEEAL.)

Windows & %tH1, 1 Microsoft Store 2% Python 4% , #iW] LA python3.10 it T . WIRZHET py.exe
launcher , HIWDAfEH py 652, FH2(EMIE): setting-envvars, | f#HAth[EFE) Python ¥ 5=,

T EH R A —1f end-of-file 7T (f£ Unix F[F] Control-D; #£ Windows F[E] control-z) & {fif5
HAE AR HRIE] (zero exit status) BERT . WR_FRAOMEEEAA R, BT AATES quit () BEPIE
o

HiR 2P YRR 2, 7534 GNU Readline PRI R4 LS BB . LB, 18
SN BPRAAT ISR 525 St IEE]: 7255 Python /5% #l A Control-P,
R EHEEE, siFh L8 RHEZ 8 X 8 % 88408 & 2FR N 4R B ag bk s . a0 A1)
SAREASE, SHBL M E, LRI I TSI GE: M HLREGE backspace 24710
FTTo

S B T AT 2 Ui shell: VT BEP MBS ty 3, & BT 45
A1 AP Y R4 5 1 4 ()5 | el () stdin AR REZ, B E FE R EIEARE .

H—Ee EEer ([ python —¢ command [arg] ..., BEHITHE command Eff354 (1),
FHINIA] shell 1) —c B350, PIE) Python 45 4-£0% 2 1% shell FISIRER T 7, 2 P 51 B
command FIFEHK.

A7 2& Python FLAH i L ANEIAM —H+E 7 . iEi# python -m module [arg] ... W PASAAT module
BT SR A, AN ) e AT MRS ARL I 52 B B AR — BRI AT .

BT HEARE R, AR A B EAR A AR A B, R AT EAR R A -1
FT A 184 T 10 2 SRR #ERCAE using-on-general .
U 7E Unix H1, Python 3.x B EasTHR 24 A€ DA python VEEATHEZ R, VARG BLBIA 1Y Python 2.x $IATHR 4 R 28



https://tiswww.case.edu/php/chet/readline/rltop.html

Python Tutorial, [F] 3.10.19

2.1.1 {HESI®

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

21.2 RN

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

$ python3.10

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

[GCC 4.8.2] on linux

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

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

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

Be careful not to fall off!

WA B EBRAMEA, 729X

2.2 HERHEECHIEER

2.2.1 R TIREE (encoding)

THi Python JFUG AR S/ 7 O G 66 UTF-8. FEiE A ARG, 5 b 2 WGk & /Y 505 AT PAIR] IR (ol
AETHER . I (dentifier) K [Eg e - ESRAEARMERR 2B P LG ASCIL FoCfEERREIY , 5l
S BT portable FEAMG T HF (M H. A1 RZIEMEHBUR I A 50, G500 Sithas 75 2 e[ RE sk 5= )
UTF-8, [FJH7HEREHUREZE T IrA P74,

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

’# —*— coding: encoding —*- ‘

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

’# —*— coding: cpl252 —*-— ‘

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

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

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

—{E3F1E=XRY Python & 4r

TE R BT, A S Y B [ETE A B4R 770 (prompt, »>Fll...) : WIRBEMAES], IRLATE
PRI BB, I ASURFICE T A %5 AR R 0 B AR 1 SCTAT 2 BRI
gﬁ%‘iiﬂ&ﬁﬁfﬁﬂﬂlﬂ, BT A R R 7oy, URATIRL A EEENT; Ewl ST 4R
AT

TEATFER R RFZ @b, EEmME s CnmA, 78U EEM. Python hiEf# (comments) H
hash 7€ # BIG— B EIRZATHR . EETLARRATZE . 0%, SRl R, (B BEY
HISCAR (string literal) Z 17, hash SFICAETF-ER SR Z RFGHLE]-— hash S75C. B EIER 2 AR EI] At
TMiAS 4 Python i, TEAE FEHIRA—E ZHA .

— BRI :

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

3.1 £ Python E{E5tE#EH

’%?ﬁﬁﬂ%ﬁ%ﬁ”ﬁ%ﬂﬁﬂﬁ Python 44, [EEI A G LIS — M FIURTIC >>> MBl. (EBZAESEAR
A

3.1.1 &5 (Number)

LR mr NI — & 7 BT S : AR AT LA A — i expression (JERSX), E@FHZAA{E. Expression [
FRERMN R . - xR/ BT IEIE R Z M ARAEE S (Bl Pascal 5 C); #E5E O WTRAM
Aot Bilhn:

>>> 2 + 2

4

>>> 50 - 5*6

20

>>> (50 - 5*6) / 4
5.0
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(R L —5)

>>> 8 / 5 # division always returns a floating point number
1.6

Ry (Hp 2. 4. 20) [Eint 2908, MFA/NEESERGE (B 5.0, 1.6) [ float RUfE. FAHE
TEZ R BE PR B 2 M B R L8

B3 (/) 7K o] —1 float. AR floor division (VR EMAAE R, IRFTAEI // 515 5HAEA
BT AGE]

>>> 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 H1, FHFEIK (powers) HJ DA ** SH5 -

>>> 5 ** 2 # 5 squared

25

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

SERAFSE (=) WA RS RO . 2%, 76 PR R T ICHi BN g BUR L 4R

>>> width = 20

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

R SRR [ 576 (defined) | (HVSEMCRUEIRGD) , U801V Ot B — (R

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

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

T BB R SE R R, T (operator) 3 R A AYTE FIC (operand) B &L B # i 1 B C i [EIE)
s

>> 4 * 3,75 - 1
14.0

FEH B AR, fefg— I B AR A R R R IR 2 8 _ . SR IRIE Python H RS B
ARENE, WRERTEENES L

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

>>> price +
113.0625
>>> round(_, 2)
113.06

VA «* A - BRI, -3 2 iR - (3x+2) [DEF] 9. QSR G BRI F LA R 9, ARTTRARE
M (=3)**2,

10 Chapter 3. —{E3EIER A Python &4




Python Tutorial, (] 3.10.19

325 {1 5 SO e e AL E) L RE AR . S B % P B B & IR - /R T DA — 181 789 7L 2 AR ] 74 A
SR 2 e R S MO B A A T

%7 int il float, Python 323748 T HAbM M RIRE, 107 Decimal Ml Fraction. Python ZR[EI#E 7
& ([F)45 (complex numbers), [EVE ] 5 F1 T 285K 45 2 E0 4 (B 3+57),

3.1.2 =28 (String)

B T WF25h, Python R DABRAET R, I JE TR M . BT U RSS9 .. B
19 (. 2, WEEERMEREIR . fH N\ BEW BT A s 5t

>>> 'spam eggs' # single quotes

'spam eggs'

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

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

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

'"Yes," they said.'

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

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

TEH BRI ESRE T, W0 7 R G T | SR G IR LSRR % & G SORED (V) BR(E. BESAIE A R el e
AR AR ORI (RLIE RS 98T e @i ), S AR B i 7 EER ] . —fRoRE], Fep
L S SR EA B 5] 9y, ST RaETH. B print O FEEESFEMEL, XK
e E 1%, [ H A S REEr 7 ook o

>>> '""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 B Iunl B\ s Rk 7 oemE, ATDASRE I raw string, AE2— RGBS 58RI L « -

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

ame

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

JEIRFAFHR A — MR — DRI TR AN RELATT R \ PRSI WS I FAQ 4 H T 1#
B ZEHSYAE uRibp

FHSCAT AT, Hob— s U = E g L SR ER Tk
HE AT RS, ERa AEEFTRTIA \ RBGEEMEATE. ZERA TR
print ("""\
Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

nn vl)

PRGHABRE T, RRRAFSRAT \n FERL (L) 0 (L) SIERA AR AR . AR SRR 22, RO R SERy
ANEEBE " (EZE ), 2R .

3.1. {E Python E{EstH#ER 1
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FEAEAT S CERS—MEASEEE B E B ETh):

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

FER DA A + B 84 (concatenate), [FIf] * EEZFHMNEIE:

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

W DAL ARSRE P J3 3CA (string literal , RIRES |9 B R0 7H3) Sl B B s HEGE A

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

TR Br— AR R TR, WA 53 (B B B 2 p R+ A -

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

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

(R R R A ARG R LT, Tl T A0 A iz K

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

AAAAAAN

SyntaxError: invalid syntax

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

AAAANA

SyntaxError: invalid syntax

R P A o — (S R L, BT+

>>> prefix + 'thon'
'Python'

FHI AL [R5] indexed ] (R, Bl subscripted), 5% —fHFICHI RS HE 0. [EMAHAL IR T Iom A4,
AT R/NE 1T

>>> word = 'Python'

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

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

KA AR AR, BRFHORAE A B ahHC

>>> word[—-1] # last character

lnl

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

>>> word[—6]

lPl

ERFIFE -0 SRR 0, BRRTMEH -1 B,

12 Chapter 3. —{E3EIER A Python &4
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BT RS540, FHIRLE (VIR slicing] . 5| HARER B FIC, WA B A ARIRE S| TF 5
(substring) :

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

Y R&5] (slice indices) 1R AT RE, A WEEERT ARTEZE 0, WIS MRS (AR
i - ER B AL 5 7 slice H1:

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

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

'OD'

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

HEREMAGEPAE, MERAGENE S . SR T s(:1] + s[i:] KEFR s

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

s (VA (R B AT AT slice S22 ANTEE VR 72X, AR slice E’J%‘?@Iﬁ?a%?fmFﬁZFi Hor s — A5 ooy Ze )
B 0t J o P ooy 75 iR — i F oo A B e A KT ME », Bl

e T e
[Pl vyl t | h| ol n|
s e R
0 1 2 3 4 5 6
-6 -5 -4 -3 -2 -1

BT A E TR RIMAE 0.6 B E; B ATAER T ERSMENNME. |i % )Y slice 5 T2
%ﬁﬂ]é%?‘ﬂﬂﬁﬁﬁﬁ%mo

%HFE%IEI’J?%‘HEWE, —{H slice P REFRHRIMEZ 2, WRRIMEE LT RERE. G,
word[1:3] MR 2.

Bt B — R KA 3R 5 i e -

>>> word[42] # the word only has 6 characters
Traceback (most recent call last):

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

SR, R ) 3R 5 | (EAE slice Hh @l 2235 i) 2L

>>> word[4:42]
lonl
>>> word[42:]

[}

Python “FH JEVER i s - B Eimmutable, R, ERFFEPPIRAANRT | BEEE A 5

>>> 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):

Q)

3.1. {E Python E{EstH#ER 13




Python Tutorial, [F] 3.10.19

(R L —5)

File "<stdin>", line 1, in <module>
TypeError: 'str' object does not support item assignment

UERARTE A, AR — (T -

>>> 'J'" + word[1l:]
'Jython'’

>>> word[:2] + 'py'
"Pypy’

(B pkat Len () [l fE—fE 7 H R -

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

hz%:

textseq “FH & sequence B EI I 2 —, B33 5% B EH I AOHERAE.
string-methods & 37 4% Ak 35 £ fl R A [EIA148 5517 method (53%) .

f-strings A &4 38 217 H SO

formatstrings Bt str. format () FHAEIAL (string formatting) B & .

old-string-formatting 7t H(E] & R TR AERICKE, IR0 TR UL ERAE, R MAIEA
TR

3.1.3 List (&%)

Python JRfFHEEI A ERPEE, HAHLARRIMEIE. &R i REE b, "TAR ?ﬁﬂ
VSRR (5.2 7C%, Bitem), GA7E/RE2 . Lis WAL A RMREWITE, (LEME
SEITR A RIF A R

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

e (AR ABE Y sequence BUE) , list W] AR [RIP) - (slice):

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

1

>>> squares[—1]

25

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

ﬁ@ﬁﬁ%@%ﬁ’%’lﬁl%~ﬁl%ﬁ%m FEEDRIYICE . BEEE LT EMEY) R T A Lst 1) 3
F:

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

List ¥t 7 2 41924 (concatenation) 254

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

AR SR S immutable | list J&mutable BUF), BIks list fE1Z 2 AT BB -

14 Chapter 3. —{E3EIER A Python &4
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>>> 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]

PRAU AT ATE List YR IMABTTEER, BB append () 7 i% (method) (F&MRIE & & 22 J7 ki) (E
)

>>> 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 AT DA slice JMA, & REMCEE list YRV/DN, H 2205 25— list:

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

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

>>> # replace some values

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

>>> letters

[ta', 'b', 'c', 'n', 'E', 'f', 'g'l

>>> # now remove them

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

>>> letters

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

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

>>> letters

[]

EER K Len () JRATDAVEFHAE list |

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

WA PARE L JE list (77 list 4087 HiAth list) , {40 :

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

>>> x = [a, ]

>>> x

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

[lal’ lbl’ VCI]
>>> x[0][1]
'bl

3.1. 3B Python ¥{ktEiEm 15
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3.2 YIRIENETHIRI BB

WO, FATATAN Python B FLEL 2 i 2 SEIEEr AR Bldn, S nT RAED 28 TR e 741 -

>>> # Fibonacci series:

. # the sum of two elements defines the next
.. a, b=20, 1

>>> while a < 10:

QoUW NP PO e

print (a)
a, b = b, atb

BT FIA T # 2R

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

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

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

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

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

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

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

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

>>> i1 = 256*256
>>> print ('The value of i is', i)
The value of 1 is 65536

[ 75 | 94 end WT AR ARG S B AN EATAF A B o, B3 DA ) 9 5 A 65 ki 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,

16
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RN T fRR IR

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

4.1 if PR

B R BOA R 1 7. B!

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

More

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

QISR AAR L[] — {18 B () o A T b, sk AR AR A e O BB @ M, URVT BE & 383 match Biid
RAH. BZHAME, #E2Emnach kit X,

19
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4.2 for BRiAR

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

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

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

# 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 () HER

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

>>> for i1 in range(5):
print (1)

S w N e O

K REGEA S B A U AR range (10) AERGAY 10 (R%E, BISELEE—A = EE 10
(1 7 A [ERE— {038 H &5 1{H. Rl DA range 76 HAS(E B AAHT o, sl B e RFMAZE (HENEA;
ARG [E] step) :

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

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

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

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

20 Chapter 4. FAT RRREIEH!
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>>> a = ['Mary', 'had', 'a', 'little', 'lamb']
>>> for i1 in range(len(a)):
print (i, afli])
0 Mary
1 had
2 a

3 little
4 lamb

SR, TELZ AT, i enumerate () BRHEEIH, 3 REIEILT,
QAR E 2 B — 1 range HIj & ) B AR o

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

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

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

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

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

4.4 B8 break 1 continue FIRKX K else F4)

break BuAX, MF CHEFE, #ILASEMNHEER for i while [FIR.

[ b T AR — i else F4). HWEIEHFHTA R iterable  (FE for ) siffEMHR (F£ while
H) H%,.i%@¥’ﬂ@%ﬁ%ﬁ; {HIEIE#; break PRzt IER RIS T, JIE S48 2B EIRE R 7R T
EAFTE:

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

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

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

O 00 ~J Oy U i W N« ¢ o o o« o« « =

(E8h, BREMMAEREE. FHEFM: else THEBM for M, FHE £ BiA.)

W else T/ IREIRE R, AHBORSERC i £ BOAEEH, ERATESR coy PR else TA)EEMLL:
try BARHY else THTEEIG G5} (exception) BT, MIEIEH) else THIZEEHIET break ¥
AERFEAT. B cry BORSIRIBISMN N, RS2 6 5h,

4.4. FIE[HY break 1 continue BRIRRX K else F4) 21
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continue BRI, AVKEN C R, HE I EREMHT R EELR:

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

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

print ("Found an odd number", num)

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

4.5 pass Bk

EaSS% IRAANPATEATEIME . B AR LR — M BOA E AR T E AT B R . B
1]

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

T& K80 A T fE LAY class (JIED)

>>> class MyEmptyClass:
pass

pass IR FEE-— {8 o 2 s 40 B B T B (08, /R ORISR BT (A T Rl O PR S 2 1 S A
JEUK . pass @ EILGAM:

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

4.6 match BRiR

match PR GBS, DA 2 M AR (pattern) JEAT HLE, 15 Sz DA—(H ok
LA case WIEARFE N . KL, BB C. Java § JavaScript (DAKFFZ HAGES) HAY switch Bk,
{H'E B Rust 5} Haskell %55 5 #9452 AL (pattern matching) SEEAHIT . A 55— DE L R o) i e €
AT, MEWTRUESS (FPocRS - EgbE) 1E(Eh$E i) ssed .

BRI, J&if B T (subject value) Bl 5 7 fi e (literal) 347 HLIKZ :

def http_error (status):
match status:

case 400:

return "Bad request"
case 404:

return "Not found"
case 418:

return "I'm a teapot”

(T IUgkEE)
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(R L —5)

case _
return "Something's wrong with the internet"

N ERAE B (s _ BEELE A 5 4 (wildcard) (a6, HiKiEANSULHZZR . G058 EA case
VERCEE, BN G A AT 4 40 32 o

PRATRAGEAT | (TE) 2Rt 22 A o (B A A e L — Ao -

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

B ] DA R AR AR E (unpacking assignment),  H.7J DA F ARH 45 5 8 -

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

i AN AR il 1 S — AR A I, AT DAABE & 2 Hi I i MR A . (U BT
AR IERSES & T I — s, Haz# (EI% (bind) TR H £ (point) —fHEfH. 50U
AR ErER A, T8 S E RS LRI (x, v) = point.

WSRARE class H&EMEAL ARV ERE, VRAT DA F % class (24 A B — M85 | #51 3&, il — M=
(constructor), {EE AEIE 4 88 1 (F B )t g o -

class Point:
X: int

y: int

def where_is (point):
match point:

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

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

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

case Point () :
print ("Somewhere else")

case _
print ("Not a point")

YRa] DA B 2 80 (positional parameter) Bil— U AEEIHEF H B A [E)7ZE class (40 dataclasses) —2 (i ] .
PR AT DA AE class s @ FFR B YE __match_args_, HOEFBA T EEMMFE L E. WRTEY
B x7,y?), HIPAUR RS R S E ) (AR A E M v Hss 288 var )

Point
Point
Point
Point

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

y=var, x=1)

PRARRTI — BRI vk, R EMA MR IR @ AERE (assignment) ZEIEVR Y —FREE MBS, EH
ATDA T e e [ (. AL AR (102 LI var) RERE match BRARUIIE. 27 F

4.6. match PBRiR 23
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A (W0 foo.bar), EHEAM (LM x= & y=) 3 class AR (BB Pk, Emm
Point) RIl7Kiz VA BIIE.

R DME AL (nested). BIAN,  WSRFATA — {0 th B LEEE BT ALY 2 List,  FRATRE T ARIE bR
PR HEATIL -

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

BT ATERE A M —M £ 7], FBIE] [Py (quard) ). R apr#EE, I match GREEERT
—fl case . FHVER, (EMERCEEALED N REAE 2 Hi

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

AP o i oy At A 1 R (5

o BURRIRMEAYIFESEM, wple (GTAL) A list BESCRA SE AR A RESE, 0 ELEERE LT APCRCAT 7
WFs. —EEZRGSL, REMAREICAERE (iterator) s FH .

o JFHRLE (sequence pattern) W] 37 3% §#% FE Y57 it (extended unpacking): [x, y, *rest] H (x, v,
*rest) WVEMBRUATFERME. * BIPAMEATUE _, A (x, v, *_) SVCE—0 2/
T3, HAS e g A8 m S DASMRA HAR T

o WHHE, (mapping pattern): {"bandwidth": b, "latency": 1} fEf¢—1 dictionary (L)
[EJHL "bandwidth" J "latency" MfH. BEFHIGZN, BIMNIHE key) G20, B2
*rrest PR, WRAP R, (H Q22400005 BieAeER . )

o {Ui BB as W] DAEVEL T45=, (subpattern):

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

eI AR S R CRAFE p2 (B2 A — {8ty Al B AT AL 7910 o

o RFRI 97 IRMEZ RS A AR (equality) ZRELER, {HZ2HBI4F (singleton) True, False fil None
FEHE HEAE (identity) 2CEEHK

o AT DA FH P 4% B B (named constant), 13 SEREEC0AE R B PR AR, DA E MR AR EIE s
B

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:

Q)
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(R L —5)

print ("Grass is green")
case Color.BLUE:
print ("I'm feeling the blues : (")

B S SRR AR R AR 51, AT AR PEP 636, &2 AU A% =X A 55 1T 1L o

4.7 FFEFH (function)

FAM T DA — (0 o A A 2 U B AT — i

>>> 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:
. £fib (2000)
0112 358 13 21 34 55 89 144 233 377 610 987 1597

BT def MMM T & . EZRUAHEZEZ R AN LA ERITRZ HH—h28. AT 147
&, A AR A R ETRZ e s

— {8 B 20— fE B A 2] DA — R R A R SRR R ek S B Se ek, Bl doc-
string, (B docstring [ 40 i 2 RIFI A X5 & (Documentation Strings) B %, ) £ L6 T 2 A DAl
docstring ¢ [ B [E)A: [F]_F ok T 81 B E Sef:, ok (6 F 2 66 DA B0 1) SZE SR AR A P EVEE S . 76 SR AR A
HIIA docstring 2 {RIUTHE G, % BGE RV EHE .

PR AT IRF S — BT Y A 55K (symbol table) Afit777% bR s E) iy [ 4k 52 8 (local variable), SRS HEHAIE],
Jir A 7 e 2 E Y S O (L B S R Rt AP — I [RABRAF  . RTT, 765 1 —(RAR BoRy, &S it [ As
SERpIIA I, HARIESME s A%, HARIEI 7582 (global symbol table), fcfz(EIfT A [EIE
WA PRI, TERRCH, At o e R oS IR T ARSI (EEA R R (Bl el
WURTE global PRIASPHIESE, BSNE RN BAE nonlocal BRI PHIES).

TE— 1 B B Y (R IR, B8 (5180 el A 23R BT e, L, 518EA
(1) N EMR AR (call by value) (iE[EVEIEKIALKE & RWILEN) % B8 (reference), TIAZZYIFHIME) o
& R I Y ET A R R BGRE [EIE U B [ R, FEIF ] £ o =X 2 ST — (3 0 [ A 6 22

R BT, SR ZRIMA RSB ESE. BRXATOEEA —FEAE, BBl
F#E H E R (user-defined function). #%{H 7 DARHS & A WA S8 004 | % 8 o ] DARIHS A R A
AR R E e

>>> fib

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

>>> £(100)

0112 358 13 21 34 55 89

ARARR AR HERRE S, AR £ib 2, W2 M (procedure), [PHEIEEIEA [l H#(H.
PR b, BIRE— e s B return BOAR, TINE M E A REE. S50 EREE vone (B2
—(AEIEA ) . 7EE RS BB None By, AW AEPHUR. IRATASEH print () REFE:

>>> fib (0)
>>> print (£ib(0))
None

VR |, A5 (call by object reference) MIEVE T AEBE ). [RIE), B (IRTAEVIPERE, VR0 B LB
SEOPHACH HOFERTECSE (AN A tist EDROSTRE )

4.7. F#&EHR (function) 25
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AR g — (0 o 2 A XS List IR @ EIEENEE, ERRAS:

>>> 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 =Db, atb
return result

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

BRG] HoRHE T L8 Python F5::

o return BOAK @ X A E. BB return RAMNI— R ER AT | Hork g 0l 4

None. — il R =LA TEI 45 AL € [m]{# None.
e result.append(a) FAIIERY T —1 list ¥4 result {1 method (Fi%) .

method [ & i |

—EPE e, A BAIE obj.methodname, Mt obj EEMAEY(: (JRAIE—EFL), i
methodname [Fli% method ()41, EhZWFRERER. AEYHEEEHZAFR method, AN
[F] B4Ef method R DAHEA —Hk I 44 #5110 N €5 Python JRIE. (MRAT AR class (FHIE)) AT
) (B ETF] method, WClass (8[E]) ) #ifi ) append () method &7 list Y4 B &1E
#Z list ARG IA—HI TR, BMEG TR result = result + [a], [HEAXE.

4.8 FANTHRENTES
S B BT 197 | B (argument) BORERATSEAG . 4830 SRR AT DAL A BT IO TE AL

4.8.1 FAMSIRIE

(E)— {8 s 21 5 | i o2 R AR ARG . eRsaL AR, W DA HE i SR 5/ (1 5 | OV i % e X

Bilan:

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

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

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

retries = retries - 1

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

5% PR AT DA DA #8787 X plngeny -
o H#BVEG|#: ask_ok('Do you really want to quit?')
o T — WM | #: ask_ok ('OK to overwrite the file?', 2)

o M THITES|I¥: ask_ok ('OK to overwrite the file?', 2, 'Come on, only yes or

no!")
R T RIS in, FIABIER)T 2 o o 5 SRR
FRERERNERE T, N KRR EHRIE, AreA:
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def f(arg=1i):
print (arg)

A 5.

FREES . S ORI HESEEI Y (F, Fnlist, dictionary (F°4tt) 22 MEIE By,
FEVERFRSR . G, AR e R AT 0 IRF 6 AR AR 5

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

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

A G

[11]
(1, 2]
1, 2, 3]

WA AEAEAR AP 2 B3 P TR AL, MDA s g R X

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

4.8.2 FMBF5IH
PR T AT M 48 7 41 3, DA kwarg=value HFEUFI]. ROPKE, PAT

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, "!")

{%i‘]@d‘é‘%%l%{(VOltage) =AEIRIET L (state, action, Hltype). eI FIUE—Tr
FOIERY

parrot (1000)

parrot (voltage=1000)

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

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

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

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

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

oW I W W W
MW NN R e

{HDAR iy 7 AR AL

parrot ()

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

required argument missing
non—-keyword argument after a keyword argument
duplicate value for the same argument

HH W R

unknown keyword argument
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pRZCIPIY RS, [ 855 | B (keyword argument) S0 ZHAE (V. .5 | B (positional argument) 42 1Hi . A7 {30 14 [
5 | R ZE PE R — M T R s 2 105 | (actor A2 parrot saHYA LTI ) , T R 8 ~75 | Y
NP EAEZ. AW ARELES |, (parrot (voltage=1000) WAHKL). — 5 AW 2 IR
{EL, TR A0 AT S R o T sk ey 31

>>> 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'

Wil — 2 M(E **name LU, E3UC—fH dictionary (78, FfFL typesmapping), % AL A
B S MO B 751 8. **name APAML *name 248 (F—/MMINHH) AAHM, *name #%
We—filmple, % tuple WE—BBBUASMI ML ES B (*name M BIAE **name BT . BIA0, A8
EFEE PR

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 ARG By -

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

L REE SN

—-— Do you have any Limburger ?

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

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

client : John Cleese

sketch : Cheese Shop Sketch

VERL, BT O E B o IR A (R M e 5 — 2

4.8.3 HHhEBE

FETERLEE, 5 RE DA S I e DA 67 8 45 Python pR=X. (BT AR W] Atk skl , RIS 8%
Eg%ﬁ%ﬁééﬂﬂﬁ, sk, FEEE AHARRAESR, WSS R0 E, OISRy, &
Fe 19 B R R

pRE ST REANDA AR

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

| Positional or keyword

(R

” Chapter 4. FAT RRREIEH!
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(R L —5)

\ - Keyword only
—-— Positional only

/R SRR . BEERTIEA A, R RWG | Be R A ek U S R (RS 7 B
TR . BT S R EI 4 2 8 (named parameters) .

{i E =\ FA 8 55|81 (Positional-or-Keyword Arguments)

AR FGEFRP RGN /R~ Wy, 51T DASR (o7 o B o R A bR 5K

EPR{IE 2% (Positional-Only Parameters)
R EEA — LA, HrE s AR EMERIE E . A2 HEEREER, EMWIEFRES, HiE

SR BONRE N B L. IR ES B ATIE / (RHE) Zul. / MR e oy BRI S 2 8
BHAZH. R ERTES /, WFREGEAERAE 2.

/ BT SO DU 15 B S M 58 5 542 MR M 42 F S 8L
ZIR#E 55|28 (Keyword-Only Arguments)

FHE S MR EME R M 58 F , K2 MO AR 75 | R, e | R SR — (R AR IR M S8 5 2
WAL~

R E B
A A AR e SRR, TR/ M - U

>>> 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)

5 —MHKEF standard_arg RRMBATIOTER, EFE 7N EAEATBRE], 7 DA (7 Bl B
FEES

>>> standard_arg(2)
2

>>> standard_arg (arg=2)
2

5 MK pos_only_arg RAEFRTAE /, HICIERR A E S8

>>> pos_only_arg (1)
1

>>> pos_only_arg(arg=1)
Traceback (most recent call last):

CNgkz:)
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(R L —5)

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

AKX kwd_only_args iR aUE FRIEMH * KRR B 75| B

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

>>> kwd_only_arg(arg=3)
3

e R R AR — i R A S, i T i =y

>>> 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'

etk , wEAE M RESR, IR **kwds [EMf name S, RS B8 name [EA: IR :

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

W% R sOR T REN M True, WEBRBET 'nane' JKig@METEE—M2 8. Fl:

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

() 7 (EERRAESI%) &, SATPAT . RsUESRE L name HARMLESI M, T 'name' Wl DL
B 5 | RO

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

return 'name' in kwds
>>> foo (1, **{'name': 2})
True

[EVAYARIE], ERRAL 2 M 2 AT ATE **kwds A, mIAEIE bR,
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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):

[EJHH -

o WURRRERGT AN 2 MR, RO RO E . B S R T SRR, AR T 9
A bR I A HES N, 55 IR ) (O e 2 ORI R B g iy, sE Rl U

o WBWAWAEE, HUIRER SRR E R ) PR, SO IR A BB 3 OB | i (A ey
HORVACKS IR JEEAN F S

o HIRERRE Y (APD), (EFHBERRAE, PAB IR RS Hs A 8 URF 15 B APT (1 B 5
4.8.4 {£ES|81%1I3R (Arbitrary Argument Lists)

%, AN ASEIE, 2H0E ey e, W] DA AT S SR A5 (. B | ey sk —
il tuple W (£ Tuples F2/5 %) (Sequences)) . TFn] S BURET I8 B, 7 HEA S LR E5 | 8

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

T, 8L variadic (RIEERY) 51 I BITES MO R BOR i, 8 ERE AT DAL A (50 4 R s 77
REA G HEBHER. HBAE *args 2UREMEMTSEZ TERBET ] 518, BIEMARRE
EIRISE 5 18, MORREFIAEAL B .

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

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

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

4.8.5 FfES|B1FIFR (Unpacking Argument Lists)

W3 | WM L A AE 1 Tist 5 tuple (E], (ELE) 738§ 2 — (A1 75 SEARIED 67 #5 | Sy e sy, T 2 A & 10
TEEGRE A . B, [EE range O p&sCESRAN B start R stop 5180, MRS 265 [ O 243 B,
HSAERF e Ry, )~ 3537425 [ M4 list 5 tuple FRyRff i 2K

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

[3, 4, 5]

>>> args = [3, 6]

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

[ bicHlL, dictionary () WTRAM ** HEST (0 B o 75 |

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

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

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

Lambda BT R H /NGBS HR . Lambda a, b atb s G| BGA . Lambda st
A SRR B M. T L, SR LR B, (e L, e
7 3 0 A (syntactic sugar) . SLALIR b6 5X i 76—, Tambda B2 T DG 60 4 2 0 £ et 1)
s

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

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

42

>>> f (1)

43

T B lambda SR T — R 53 AN AR R /e R T |

>>> 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 [FBA {45 (Documentation Strings)

PATF 2 B A R SBR[ A R i 1

S —ATHb I — BB R I R B O A . ORISR, A EAE B [ b BOA P 40 1 42 A el 2L 1),
P E ﬁg?}gﬁﬂ%ﬁ%ﬂﬁ‘ﬁﬁ H B (Bl 4 R 2 — (e ik ek OB R B ) o S — T ELAR R 71
BB, PAR)SE&TR .

SR AT, 56 —ATEEIZE AT, ERLSE LI SRR R 2 Y. AR AT AT B — B R B
W, TR IR R R AR

Python FIHT# (parser) N 2:f Python 24T A A, Hut, BRIMEIRISCORY) T H ELE B RS 25
AiE. SEIEEREREE DA NS AEFH AT S AT TR B SO R R
CRRE SR —ATRAHE, PRI EVE 3@ o B R i B B | SR MR, LA HEAE 7 SO ELR BT, SR 4%, B
AT ETHBE AR [S5E] MEATIraH AR, AEIM B ERgnE R MR, (A
FRMBL T, BT TR A O R A R . R b #42 (EEE/E=HE), BRI AT
JURE TR E .

N AT EI R A — A 151 -

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

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

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

No, really, it doesn't do anything.
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4.8.8 FH /8 (Function Annotations)

e R RBRIEM U R (metadata) ¥ERRL, ARG ¥ 2 Feeh BT (M AE] (BE 2 ¥t i PEP
3107 %1 PEP 484),

[E#£ DA dictionary (5°8tt) HYTEAAFMAER Y __annotations_ J@kd, HAE RN HAD
s SHERNERTNRESHLAMEN—FE 5%, B SE RIS —H IR EREE . b
[EVRERY & 57 s URTES MR def BOAKXGREME SETH, H—M —> SCrEZ—MER. T
GIEIRE T 25 |, — RS, DA Il A -

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

>>> f ('spam')

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

'spam and eggs'

4.9 [Zdh: =X A (Coding Style)

BEARRI R s . SEEVRAY Python F25X, 2RI — TR AR X T . KEUEESHREAARFIEE
Apirny (SEREREBE, Wb Xe), Mg Ltk AR R ATk ARl AL AR ENR R F X
7k i 2 — (A 05, Tl PR IR A i A e 23 A AR B )

#J Python, KZ Wi HRHILNE PEP 8 RIKEUIERE: TEHEATHIMBHEUME TR HH LER . &M
Python BRI & AR AL Rr TR B @wda ma i O s

o S 4 kAR, AU tab .

4 iR D aHE (AR SPEIRIE) FORAHE (RS (ER) 2RI, Tab G @i i
AL, R E.

o [EF7, SE—FT A 79 5T,
[EVf 7R 6l )/ NBURBS RO B 5 7 (EERE, R n] AZERCRBUR 35 L EHERS ) 2 AR R 5
o M7 IR A class (B, KaR X EROHR iR
o WERFTA, JEEVE S B 1T
o fEHE .
o EETHIR . EWEBE MM, EAEEREREREN: 2 = £(1, 2) + g(3, 4).

o Class FlR a2 B B8 BB, 4 class A] UpperCamelCase (BplgEXA/NE), s
PR HL method Jf] lowercase_with_underscores (/NEHIEE). KkigEfH self YEE method &5
—H3 |4 FE (B class F1 method, #5471 & class) .

o PR RE T BT, RS 45 . Python TN UTF-8 s %938 1y ASCII,
HTLAB T 4 RS DD,

o [FIBRHL, A R O R e AR i A T R P Heet, AN BEAE A4 I (1 I ASCIT 5
JC.

49. & : BB EE (Coding Style) 33
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EREE

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

51 E—LTHE List (R31)

List (4351) S GpiAfe, BAEZRERIIE. NS T I Bk list 9517 method:

list.append (x)
AF— MR R E N E] list iR oo S¥[FIR allen(a) ] = [x],

list .extend (iterable)

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

list.insert (i, x)

HE—EIE H B AR list P ERNE . 5 [ #EHE AERT TR RSIME, FrPAa.insert (0,
x) EAHALE list 5\, T a.insert (len(a), x) HIFHER a.append (x) .

list.remove (Xx)

[EJ list Haf—E(E S x (TCE . 75 list TR I % valueError.

list .pop([i])
FoR list e EMIEE , BEREE. GREGIEEME, a.pop () &R st PRz H
B e, (7 FEAFIERRREMSHEERAN, ERRRREZIEZ O EMA TR, K
A€ 5 HAE Python RS % 457 1 & RS A 3R %)

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

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

] {5 List P — MR ELSF A x I H 2 RGIME (BRI RT]) o # list P E, JE S

ValueError $3%.

51 % start I end 1) 5 FRERAE slice Frn kAR [A], 18 =90 B0 110005 W0 5 | R E 7 list s E Y 1
JP5 . (BB, MRS E R OE list (9 BIEBIART, AR RAE start BRIATE.

list.count (x)

[l {5 x 7 List i Hh B UK B

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

6 tist PRGIEEHDT . (TR B O TR EMe by, #52% sorted () T4 MIMRRE)

35
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list.reverse ()

st list R I H AR )Y S AR

list.copy ()
Il {3 RE(EIE] (shallow copy) ) list. [ al:].

PATR & — R G I 7 2 list Y07k 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’

PRATBEE AR T insert, remove B sort (B MI R EARA FT BIR BIE -- BEA1& [0 BRAE
None,' iXJ&1f i T Python i irA nl 28 Bcim &5 #4 i 5 I )

FHMETTREWR B, AR PTA SRR T ARHEF B . B, [None, 'hello', 10] miAHIHE
7, PIERMOAN GBS R LU, 1T None ASBREEH A ZUEI e . A7 Se B EURASHREVG #i e Fetitt 2 ik
ANIEFF, BN, 3+43 < 5+73 iR MR .

5.1.1 §% List {g[I') Stack (¥[I]) {EFH

List Ry 0777 5 G A5 & fl 5 £ BT DA RELAT stack (fEE]) o Stack [Fl—fR T 5 42 A TCH B S gl ul
(FHESEH, last-in, first-out”) B EORHE . ARATDAGE I J5 %% append () i — 181 3H H 2 EE Y T
J& o MR T pop O HAARERT A LIS HEE R B E . $40m 5

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

[3, 4, 5, 6, 7]

>>> stack.pop ()

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

>>> stack.pop ()

>>> stack
[3, 4]

U HoAh 7 T DA ] (348 B AR (), B MK AL T method FYE35E, B4 d->insert ("a") —>remove ("b") —>sort () ;.
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5.1.2 ¥ List {[F] Queue ([E)%]) &

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

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

>>> from collections import deque

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

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

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

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

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

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

5.1.3 List Comprehensions (HFiFSEH)

List comprehension (#3815 £ 1853 ) SR T DA i R J5 3 A 222 Listo o LAY ) S B — {41 5 iterable
(PTEWCIIE) , A — RO R A SR 1 4 R P AR IR tist, sUR Al —@TFs), Hig—
M TCER B9 2 — AR 1Rl

O], B F MBI [P list]:

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

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

HEESAE (RER) —mEs <, HERRSSREIRLE. RO UEREA:F 75 5 m A G
JRATA side effects (FIFEH]) -

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

i B AR S Y -

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

T B R 5

—{i Tist comprehension FIALAL, J27E— ¥R, HOA—(H expression (). M for Th. P
BERMR LM for 8 i FA). AR PN list, FARICHERI for I i€ FAMET, HH
B SOR (HAG4 . B4, 31 list comprehension 44 T WA list P AN E)G 722 :

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

T E LA A -

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

(T IHED

5.1. E&—%T#E List (7)) 37
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(e )

>>> combs
[, 3, 1, 4), (2, 3), (2, 1), (2, 4), (3, 1), (3, 4)]

TER for A1 i £ 5T W BARA BN IE T 2 AHIF Y .
2R expression Jg—fli tple (FlAN_LWGITHE (x, v) ), EAEMERHR:

>>> vec = [-4, -2, 0, 2, 4]
>>> # create a new list with the values doubled
>>> [x*2 for x in vec]
[-8, -4, 0, 4, 8]
>>> # filter the list to exclude negative numbers
>>> [x for x in vec if x >= 0]
[0, 2, 4]
>>> # apply a function to all the elements
>>> [abs(x) for x in vec]
(4, 2, 0, 2, 4]
>>> # call a method on each element
>>> freshfruit = [' Dbanana', ' loganberry ', 'passion fruit ']
>>> [weapon.strip() for weapon in freshfruit]
['"banana', 'loganberry', 'passion fruit']
>>> # create a list of 2-tuples like (number, square)
>>> [(x, x**2) for x in range (6)]
[0, 0), (1, 1), (2, 4), (3, 9), (4, 16), (5, 25)]
>>> # the tuple must be parenthesized, otherwise an error is raised
>>> [x, x**2 for x in range (6)]
File "<stdin>", line 1
[x, x**2 for x in range(6)]
SyntaxError: did you forget parentheses around the comprehension target?
>>> # flatten a list using a listcomp with two 'for'
>>> vec = [[1,2,3], [4,5,61, [7,8,9]]
>>> [num for elem in vec for num in elem]
(1, 2, 3, 4, 5, 6, 7, 8, 9]

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

>>> from math import pi
>>> [str(round(pi, 1)) for i in range(l, 6)]
[*z.1', '3.14', '3.142', '3.1416', '3.14159"']

5.1.4 H}XAY List Comprehensions

1 list comprehesion H BHYEF) expression B DAL TE AT expression, 1035 -2 —1H list comprehension.
FIEVAN Fon 3x4 FEERHG], M list 277 3 MR EEE] 4 /) list

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

PATF#) list comprehesion €5 iR [ () 47 .57 1 e 1

>>> [[row[i] for row in matrix] for i in range(4)]
rry, 5, 91, 12, e, 101, 3, 7, 111, (4, 8, 12]]

WA b — i SR, BEHARAY list comprehension SRR AN for FEETHORIE, FrAE 613k
SFHA:
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>>> transposed = []
>>> for i in range(4):
transposed.append([row[i] for row in matrix])

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

111 B 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, 6, 101, (3, 7, 111, [4, 8, 12]]

AEBT IR L, PR A A A () 05 X (built-in functions) T AN [EVE ) AR il A =X . A= 6+
Hi, [ zip O RAGIEFEAREE:

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

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

5.2 del BRAR

AT AR R 5 A2 (EAREIRR list P IEHE - del BIASL, &/ pop () method [l —fE{E A
6], del BUAZTT A ACEI Tist vy Fr Bral s i 2 e list (FRAM.Z Bi#s i #5 IR —(H 2311 list 4348 [ER
T BORSEGE ) o il -

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

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

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

L]

del L A] DA SRIEIbR e i 5 8

>>> del a

Elfg2 1%, ¥ a 2 WS meh R (20— X HRIRE e 20l ) « TS5 1 A 2 0 2 B i
del At .
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5.3 Tuples F0/F%1 (Sequences)

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

— 1 tuple J& i E{ECHS S BE I i AL, (-

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

12345

>>> t

(12345, 54321, 'hello!")

>>> # Tuples may be nested:

.u=1%t, (1, 2, 3, 4, 5)
>>> U
((12345, 54321, 'hello!'), (1, 2, 3, 4, 5))
>>> # Tuples are immutable:

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

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

.ovo= ([1, 2, 31, [3, 2, 11)
>>> v
(ry, 2z, 31, (3, 2, 1])

WFEFRAME B0, P i tuple 42 AR, WIILELIRGY tuple 7 REWE IE A9 Bl (interpret); fti{
AU AR RG SR A SRR L iy sUEA R, MESRIE SRR A B 2 ) (B tuple &—
Tﬁliﬁj)ilﬁ@ifii%ﬁ%*%ﬁ%)o FRURH VG4 tuple 1 () EE H 2 AT, (HR2 oA sSc Ay (58
4 list) ) tuple.

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

— AR EIR R, BRI S O sk 1 {HIEH ) wple: FEYE L& EIR— e B . W
tuple & — ¥ S TEYERAIE; S —HIEH /Y tuple £8 i — (B _E—{HZ B oA 2 (JHE e — 1% 5
—HEAFRADN) . B, (EERCER. Fl:

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

0

>>> len(singleton)

1

>>> singleton

('hello',)

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

>>> x, y, z = t

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

Python #0408 T —FEHIFE ser (45A) MIEREEL. — set 2— MMy HEFEERITE. FEAMLH
LS T BRI EECR . Set W SOR IS . AcME . M E R AFHURE

KIEHREL set () pRERTT DA A AN A set, YR ZAIE AW set, RUEMH set () MAZE {1}
&35 e Al @M 251 dictionary, —FEFRAIEAE T —Hi S i GRS

i (i 5 L Fr) 3 -

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

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

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

True

>>> 'crabgrass' in basket

False

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

= 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
{'a', 'c'}
~ b # letters in a or b but not both
v

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

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

5.5 =8 (Dictionary)

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

S8 dictionary #5411 7 R LB A UE — M 82183 (key: value pair) [ set, H 1 §FE W] —1f dictionary
R8T T B RIE SR T A 25 1 dictionary: { o A% A543 B 4 SR (RSB E A K
TSR TR R A ML S ) . 3 ()t 2 S Ll R A =

Dictionary = % {1 45 VE[EJHE ph S8 A Gt A7— M (e () EL T 5 Pl s B AR % (. BT DA de 1 RIEG: SR
ﬁ: QORI F AR ) S AR AT, RZ ST B R (L R RS . (AN 1 S 2 e 1
i o

¥t dictionary i fl 1ist (d) €53 M5 F A S list, HHEE 7 ERE AR IR . (3785
HEF, HIBEH sorted (d) fRBRRITT) . WRARFERS — 2GR EAER Ty, AT HBET in.

o W Fl—1# dictionary F) fii B8 4] :
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>>> tel = {'jack': 4098, 'sape': 4139}

>>> tel['guido'] = 4127

>>> tel

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

4098

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

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

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

>>> sorted(tel)

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

>>> 'guido' in tel

True

>>> 'jack' not in tel

False

PR dict () AR — S 3 51 AR 2 dictionary:

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

IAb, dict comprehensions 9, R DA 3751 AT & 4 BEL( ) 808 = AR I 2 dictionary :

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

R R T, (T B 55 (keyword arguments) A7 IHF G EIf R -

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

5.6 [F/E#I5

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

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

gallahad the pure
robin the brave

WP IIEERE R, (ERT) S HEEAE T AR enumerate () pURIREHS :

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

0 tic

1 tac

2 toe

A A DA_E R PRI, AT AR ARG O SR zip () iR

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

QS
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(R L —5)

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.

TP ERE, EeR I IEm RS, FEHMA reversed () MR

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

= w 0 J w0 -

LOAEIE IR, ST sorted () G52 —EFTHYSEHE IR AY list , (EUR Gk s A 51 -

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

%?ﬁu@ﬂa set () ﬂ%%iﬁ%o ihﬂ?ﬁ'ﬂﬁﬁﬂ sorted() j]l]J: set () , EU%%%gﬁﬁF?féﬂqui
0 2% i E R ) 1 s

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

A7 RF A AR B AR Aele s g — M1 list, fELR, @RI B Y st € sl B 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]
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5.7 R®RAT #R{& ¥ (Condition)

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

HBGER T in Ml not in MRMERA, EAGRPRE—MERGHE (SAFEE) . BHT is f
not is WEHIHYF2EEAeHREIE. B HOs s 1 i 8 5 A ] BB IR B E R T

HBGEFE W DA e . B, a < b == c gl a 2E/MR b Ml b ZHAER c.

FHE BT PASE S MGE SR T and fl or, H—{H lLBGEE MR (ST HADAAEE ) mTeAn
not M. iE LeIEE T AR L LB R A%, Ho, not MBS R, or MEEERAL,
Hit A and not B or CZ[[J® (A and (not B)) or C. —UNAH, FE5ERT DA ARFE AT (] A0 5
HIALA

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

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

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

>>> non_null

'Trondheim’

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

5.8 FIIFIEMBELRRB ZLLE

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

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

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

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

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

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

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

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

R, A < B> ARICBOR RSP P2 AR, FORYI A 5 10 LB k. B, IR AR
(AR AR E MR R E, FTLA 0 4678 0.0, 4%, GHIE MG GBI —H TypeError £
A 2R — AL AR -
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=48 (Module)

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

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

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

AR A L 7 Python /ESERIRFAINAE S, MBS T RBHATM L oy, 7ERAT, BN ARE (FFE
TFH) GRS name_ BUE. BN, HEE B SCT MRS GRHCP Al —E AL £ibo. py
g%, BT

# Fibonacci numbers module

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

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

BAEHEA Python BRI AT 454 import J& A4 :

>>> import fibo

EER G fibo e i e X4 B B I AR BT namespace 1 (RENS S R Python 1 1133 (Scope) %4
4%l (Namespace)); EREMA £ibo KIBHIATE. (M IBALS G, T AFFIRRR

>>> fibo.fib (1000)
0112358 13 21 34 55 89 144 233 377 610 987

QS
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(R L —5)

>>> fibo.fib2 (100)

(o, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]
>>> fibo. name

'fibo'

UR BT IR G AP AR R 2, T DA HA G 28 e 0

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

1 BEANT R

BT AL S AT BRSO SR A e 5. E e BOA U EIEBH IR L, EM R E% — k9
import 4 € AT, (AR R EARAT, HaBiTem).

B & H O AL 44 25 [ (namespace) , B4 F)E S0 R =X G4 s AR I FA A 90 5% 22 5 A 43k
A . I, BUHR/EE T DAER A A sl TR ORI 3 i A el s e A
SN REETZS . T, ANSRARENE H S AEMUE), ARAT AR E (0 2R BAL ) ekl DARIS |
R —EA &Y, modname.itemname,

FE— AL HR] LA import JAASA . %%ﬁ%uwwtﬁtﬁﬁﬁﬁﬁ(ﬁﬁﬁkﬂ7Eim%ﬂﬁ)
(W BB RG], (EEEAER . s e i (RTEAEAT R 3UE class H1) , %% import F45
AL BRBEI A 2 A 44 2 R

import BRIRZUAE MR, W DAE I 44 FRAE K import fARAH , EL$% import 28 JFARAH 1) v 44 25
. fildn:

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

1E import Z R4 T ETWOE A, HE 385% ok 2 1 B A AL & MR ER gl s | AFE I av &4 25 b (IRt
RBIRE) £ibo RYIETE) .

PR TR R, ATLA import A5 SE S61Y BT A 44 A

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

S FTYE A import BIALF AT A, BT HOHED (L) BISINAR. KZUMWET, Python Fix i
i%%kﬁ%%@%%,ﬁEEEE%ﬁ*WAT~@%%%%ﬁ,EEﬂ%%%T%%@E@E%%
g

AER, S E N ER A A A BB 1 import * (MR, PIEE I8 G ST R 2 i AR A
HF R M EAAE BB B T IR ], R W] DSR2

WERBAL A R I M B as, I as Z ALY A ELIEANBY import BLAHLMEEHE .

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

i fi import J7ZUAl import fibo TOEL Rk, ME—2EERBIEEM fib fAKHL.
FEEH £rom It DA [ BRFA 7 SRR BL ZCR ¢
DR L, BAERUUR BT 00 TRROAS FERUTHUALRE R SR, e B A R S 4 2
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>>> from fibo import fib as fibonacci
>>> fibonacci (500)
0112358 13 21 34 55 89 144 233 377

iE): AR N, B AR AL A B LAY session W import — K. UL, A0SR A B TR
41, HEEEEES g, R HE A L N R AL, FTDAMEH importlib.

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

6.1.1 IEEHE EEDARBIT

H I AR [E)73#4 T Python FUAH IR :

’python fibo.py <arguments>

A import $54, B PR E S WEAT, (B __name_ #FEKE"_ _main_ ", 3
TERLAH P A RS n AR AUl -

i
2l
=*
S
[
==

if name == "__main__ "
import sys
fib(int (sys.argv[1]))

R AT DA AR S VEEIE At [7] 1R ] AFEE Y import (A, PRIESRINT (parse) iy -5 AR SCH @ 7 3 LA

i (3] WERE, AT
$
0

python fibo.py 50
11235813 21 34

SR SRR 24 import 1, JI % BORE U AN S BpLA T :

>>> import fibo
>>>

‘%Eﬁ%ﬂ%%*ﬁ%ﬂﬁsﬁ%ﬁ@%ﬁﬂ%%ﬂ@, s HRHECH B AT E R, PAEAR Y 7 A7
).

g

6.1.2 {RIEMBFIEE

Import —{f 4 [E) spam MBLALIRE, E#S TS A ZLBOEREE. BAY I sys.
builtin_module_names % H. WIRIAH], BHAHREMEEY sys.path FragE i ERIAFRZ +,
BH—MAE spam.py WHHZE. sys.path {EELEAEFRIGEI TR

o BB AT ERT RIS (ANRAE SRRy, HIRHE T gRi%) .
« PYTHONPATH (—jHieBHIl shell 88 PATH HIEELHIRIRIERI K LR ) .
o HZZEEANBITERE (FRE B &M site—packages BRI, BR2H site MALTEM).

(symlink) BB ARG, AL BTTE GBI TR IR BEAT 9 45 2 R A DT

WlE): e 3Bty
T A1 KR e EE A 0 1 AR B o

. BEz, g&

bz 4%, Python FesUAI MBI sys . pathe AT HEIA Y BTTE ROR) e @ 70 18 SRR I BHER, FEARIE
PRI AL 2 1. B AR BRI P EIA GBI, A2 R 2 ORI AR R A AR AL B
ERABEME B, SHER—ER. @52 AR e B E L gl
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6.1.3 [#E:E | Python &3

(BT i e ABLAL A E , Python 544 (AR AL I A s A B 774 __pycache_ &R, Em4E
module.version.pyc, g EIff version J& 4w 1% MR L A% 44 F% , HL44 I & & 1 & Python [ U4 4
9%, B, ¥£ CPython 3.3 1, spam.py i 4 s A K 8 77 [E] __pycache_ /spam.cpython-33.pyc.
Wi 24 T R AT DAGEE SIE [ S [R) AR B S s AR AEL R Python AN [ B[] IRE LA
Python MR JF IR G ) H I, AR s A4S 2 i 0 T 75 B . Ba e A e,
TIAk, SR A G, IR RZERER1ESE R S [ ] DAL (] — PR =R
Python 7E W5 [E] N AR (cache). W50, B4R B0 i LA AT ELIEAE iy S 9 A R AL G 45
o B, WREGE A, AR Eaa P, S RAREARAL ((E4eE) AOETH, SR mABal |
o E AR gk e, [EH R REA R4
— BB A BT B
o FDATE Python #8541 fiff FHl BB 2 8 (switch) -0 5 —00 AKIEVINE Ss st K. BIRIZ 8 -0
B assert (BiF) B, 1M —00 [AIFEIN: assert BRI __doc_ FFHR . AT e X n] REAKHE
i bikiE R, R A EEAE B OAEMU BN, A S b2 . [CEk] HA4LH opt-
R, HAFEs/N. RAH AT R uos @b ROER .
o FHHL .pyc MEERE, XA THEEEAN G I oy RN, M B O SR SR
o P4 compileall WJPAEIEARIAR o i) B AT LA A 2 pyc AR
o WZHAIE, WIRESRRER, W2 %PEP 3147,

6.2 R4

Python Pt T —(HAZMERIAL B, SEAHM N 4HAE 5 — 10 SCi, FEE) [Python pxX)HE2% F(E | (fREE [
RESHEFE]) . LR H s P EER; B8 8 R eE S A% O ER SR B A 55 AR,
HAMRE TEEMCE, SHRMEERGEARRE (PIMAGITNY). BB SEE 2 A0SR,
EMREREE TG, 0 winreg B4 AL Windows (. (HfFHEEMBALRE sys, EEERAES
fil Python E . &# sys.psl fl sys.ps2 AIFACEFR L. RN FITHFH:

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

>>> sys.ps2
Al Al

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

C>

FA B e By, A 28 SE W A

B sys.path B — 75 list, ‘BEEHEM B ALE S, By iAEER % 8 PYTHONPATH
H PR E Y TR A%, k2% PYTHONPATH Kk EWF, (EEVETEREIRE . RmT DARZHER) list BRAE B

CTe

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

ElE R dir () AR BAE R FTA 2. B W — e 2R 7 list:

>>> import fibo, sys

>>> dir (fibo)

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

['"__Dbreakpointhook__ ', '_ _displayhook__', '__doc__', '__excepthook_ ',

' __interactivehook_ ', '__loader__ ', '__name__ ', '__package__', '_ _spec_',
' stderr__ ', '__stdin__ ', '_ _stdout__', '_ unraisablehook_ ',

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

'api_version', 'argv', 'audit', 'base_exec_prefix', 'base_prefix',
'breakpointhook', 'builtin_module_names', 'byteorder', 'call tracing',
'callstats', 'copyright', 'displayhook', 'dont_write_bytecode', 'exc_info',
'excepthook', 'exec_prefix', 'executable', 'exit', 'flags', 'float_info',
'float_repr_style', 'get_asyncgen_hooks', 'get_coroutine_origin_tracking_depth',
'getallocatedblocks', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencodeerrors', 'getfilesystemencoding', 'getprofile',
'getrecursionlimit', 'getrefcount', 'getsizeof', 'getswitchinterval',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',

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

EE 45180, dir O S HETE €54

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

AEE, ESIMPrA B AAG: a. B. RiasE.
dir () AEF)BEERAFE B S, GRAREZIIL e, M0 FERER builtins [

>>> 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__"',

(FOAkED)
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(R L —5)

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

6.4 E{4 (Package)

BT TR R 418K Python Bif g s IR vk, BN, BUHAHE A.B KRB A
A E] B TR, IE QARG S, R IRASTAH A (2 AN TG O LA AR ) S ol e A B ), B0
PR A RO (T, AR AL () NumPy 5 Pillow) FFFEE MRS A (RO RIAL 24 75 .

B IR Rt — M Al e — PR P OB 3 M Al S (T &) IEE R S W2 AR R 1A%
X CEF VAT MBI A Kk, filn: .wav, .aiff, .au), Kk, BT RFEREEKRZ BT,
VR T B At R B RGBS & . [T 202 U5 BRI R 2 A RS (B, &R
B HmmE, B EARTIRE. Al A TSR0, R — RS L SRR T iE A
PATRRARBIE AT BERI 2 (ARSI AR R A 07 (30K ) -

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 {4, Python {8 sys.path FHE, SHkEMHWTFHIE.

WREA __init_ .py SCHEAELL Python A1 5% SCIR A H SR 2 AE AR AL B, 5wl PAR)T 1F B4 il
JAZFRE B M0 string TEIC R P GRS S BUTE B HR R B A P 0 A 8o . TR AT SR S DL
__init__.py AJRARR A3, (HERR A TR B E a1l AFR, XRTE)S
THI R A

BRI AT AR+ import AL, 40

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

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

7y — 1 import T A2

’from sound.effects import echo

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

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

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

’from sound.effects.echo import echofilter

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

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

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

R, (] import item.subitem.subsubitem sfikIRF, BT RE—HZAL, H—HHLHZLE
s RAR—IA] AR BB, (ORBER BT — TP EFEHY class. pR(EEA .

6.4.1 #*:E#d import *

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

ME— R B EEEE RN RG] import BRIAX M A A NIEG: WRENR
_ init_ .py BERXEHEHR —MAE __all_ [#list, #i8F] from package import * [HIEHE, B
S 2 EYY import [BHA R . BB BIRA KR, BER W HATEE 27 BB list, QEREAE
HREEA NG/ AR import *, fibth W] AE G [EIE A IR 5 M list. S2BI2K[E], sound/effects/
__init__ .py BEWAE LIRS

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

BHHEZ, from sound.effects import * & import sound.effects EH, B=ITHIIRZT
AL

N a1l [FIE#ESE, from sound.effects import * fIAR[FIREI sound.effects &
- T AR import B EHI G4 S M B HAREE sound. effects E{AG 9 import (1] HEErEST
_init__ .py PR ), 1% import B R E R &AM, BOUE _init_ .py ¥FE
(ngﬁﬁfﬁjﬁé\lﬂ@?*ﬁﬁﬂ) AR 2R EWAREEMZ I8 import BRI HMERA BT .
B A AR -

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

HWHI, E from. . .import BEAKBEHITR:, echo Fl surround FLAHKE import jiE Rl Yy 44 25
HEE 27 sound. effects BFEERA. (B _all  FAHeEHrs, SHALAER.)

BESR, AU B EED, AR import * IRf, REBUAH U e AR AU A FE, BAEES
PAEE (production) AR ZHE 3 T R B ELEAS KL E1E

FofE, il from package import specific_submodule NEAE(THE! EHE L, EHMEH
¥, BRAE import FARAH F5 B M B0 TR A A HA S R AR A [ 44
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6.4.2 E#I5IH

HEANSHEZM T EMNAGR (RSP sound B4:), WTPAMEH [[E# (absolute) import |,
S HE AP T4, B, B9 sound. filters.vocoder B F{#i ] sound.effects H11
echo #E4HI, WPAM] from sound.effects import echo,

PATATPAA] from module import name [ import AT, 4% [HH¥ (relative) import], = £ import
i A 98 8 A 5 import TR ERTEAFITEEM. Bl4n, 7E surround BT, VRATDAfEA -

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

FEVERE, A import YR A2 DA H BT RS IR . I RBAM A ARG "__main__", JTPA
QSR — A BTAL NI T £F Python AR A FAAL, B & b ZH0K 3 6 [EJ¥f import.,

6.4.3 ZHIIRMEH

B SR—RREYE __path__. BYERIRERE M list, W3 EMFm __init . py HEEE
W HES A, IR IR R AEE (AR R R NI BT 2 1. B A T DARIE B, (FLE R i 58 2l
A BRI BRI T B

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

I3
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i N\ K

AWy T ABURRECR s L DR T ARAEIS s L, B0 S AR S AR B . 3
o e AN [ ) 7 2K

71 FEENEHEN

HalEL R MO S Em RS TR & A X RE (expression statements) Bl print () R, (B=FFF
R EYER weite () ¥k SERH R ZMH sys . stdout HGEMM. FEMMEMGES

T A/ R Sy A U T M, AN 2D B DA AR R BRI . PATE A2 A A Ak Y
o
. %ﬁ@iﬂﬂ 1 XALF B K (formatted string literals), T5AEF-5 BRAAHTAS | SE S =05 951 m_L £
o WA LATEB M P { 81 } 3k Python (B 5K, 5| H s sl HAth 71 {E (literal values)

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

'Results of the 2016 Referendum'

« THHY str. format () method FFE B P B, IREZFTLAM ( M} BURBEUE B A
Hul g Prefliis g4, (BRI HIRIE AR Eal.

>>> 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 f%, YREV DA CHFEF VI (slicing) FTER % (concatenatlon) B, SERUTH R ER, #E
IR REAR A HERURE . PR BUEAT — 28 method, REDAKA B B 7 Fp , B e B A H .

WERRA T EEERE A i, HA PRI BUR B MOAETTIREE, WA repr O Bl str () saCIEATAT ) fELH
EEF .

str () BRI R R AL SINFORE, 1 repr () BH R R EA B TR FoR k. (I
%lﬁéxﬁzéﬁ i, WM syntaxError). ﬁn%%ﬁﬁlﬁk*ﬁ%*ﬁéﬁ%miﬁﬁ str () f[n]{EE

55
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repr () MIFMME. AFFZHME, QRETF, B list [ dictionary ZE4iHE, 1 3E MR ok 2 A A il 1y 22
I TR, HIERRE], A WA 2R .

—Lu -

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

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

string B HE—M Template class (HE), 20 TIHEERETHR D k. ZOrEE sx
[E4F5%, [EIRA dictionary FOMEIEATIUA, HEE RS SRl W B D

7.1.1 BRI ILA (Formatted String Literals)
FERAE T SO (RRE -8, BMEFREMANE £ K F, EERFAHHE {expression},
AR AFEFHRE A Python 8 XA (H .

He VT (format specifier) JESEREMENY) , FSTEMEIAATH, AT DABEAFHBIS MO AL Ik . D F A
35 pi iy AL/ B =

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

FE " BREGE— R, WTDARE s AL DR T, WO — R

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

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

B S AATE AT AERS ST EE . "t B ascii (), "Is' ®EM str (), "l
HEM repr():

>>> animals = 'eels'

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

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

= [EIIAF T A — R E R AR ERGER A 0T — %58, DR RER AR (evaluate) 213
RE:
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>>> bugs = 'roaches'

>>> count = 13

>>> area = 'living room'

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

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

LR = [EIWAF R &R L E SO B (self-documenting expressions), #7525 7% 38 SeA 20 fb 52 52
HEKS, #E K formatspec 2% 35 .

7.1.2 5/ format() method

str.format () method A FHVEUTR

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

KAFSE BB T T (RBEROL) SR REELES str. format () method A, KAFIE Y
WP LIRS str. format () method RFFTTERI AL E .

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

eggs and spam

WRAE str. format () method H 8 I BHSE5 | #, W DAGE 51 802 BE 2551 1 e MEME.

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

(BSOS | o DMER AL

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

IR — ﬁIT ,u\ﬁiﬂﬂﬁﬁi%fﬁk%% P b 1 7 2R 4 R AN 24 LB 2RSS . BT T
PAIZB R 70 (dico), [EVHI5HE5E ' 11 M (key) B TE I .

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

Ce . 'Dcab: '.format (table))

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

JA** FF5E, 48 table UL IRR TS MORELE, BA AR

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

WE X vars () HAEHR, S8 R E M. 2ok 0T A Il — (860 5 BT A (a6 def 52 Y

dictionary.

Blan, RS E A — AL HES B AR, ) R O Py BT

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

print (' '.format (x, x*x, X*X*x))
1 1
2 4 8

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

BB str. format () MEATFHARAALHYSEHMEL, 557 formatstrings.,

71.3 FEHEILFEH
T I LA B 2 e S [ R F 7 RSz T 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 () FRAEZ BIIMA— (R 2SR B AR AT R I A Z54% < )

FHRYIFR str.rjust () method 3718 75 70 M FRE 25 4%, 87 5 AR & OB mO AT HE 4 SR . AL
f) method ¥4 str.ljust () fl str.center (). &% method A& AMLATEIZ, HInlE—FH 7,
WRMANFRRE, BMAHREFE, M2 AT A s w4 RS FalEr sHE, =
TR S B, IR E g RN E . (WIRARE AR E S, RO AR
x.1just (n) [:n] BHEYHER.)

J3—Mi method /2 str.z£i11 (), W7EBHTHRZEBENE, HAEMEIE AR

>>> '12'.z£fi11(5)

'00012"

>>> '-3.14'.z£fi11(7)
'-003.14"

>>> '3.14159265359'.2z£f111(5)
'3.14159265359"

7.1.4 A FBRIETZE

% {E51 (modulo, HKigh) Wnl TR fk. 7E 'string' % values ¥, string FHTAR ¢ &
Wi values HBMZMETTHR T, SIS # HARE T H3 i {E (string interpolation), f1411:

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

L2 % ElE /L old-string-formatting /M
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7.2 BRIEX

open () [ul{H—1 file object, T & f s o B4 W 16 (o7 255 | SR — {18 B 75| U@ open (filename,

mode, encoding=None)

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

M5 | Mo — SRR AR TR W5 H0e s — TR, WS TR S 7 2 A
JC. mode [F) 'r' W, FIRVAMERBAPIERES: B 'w' bk, FORDAMEREBEERSE (EFEENF 4
WEGYIRE); B rar K, PAMPIERTIH O BERES, S0 AR ERE 8 BP0 A S =1
iR, "o+ W DARAERE ZERETREERE A . mode 5| BUZSRIRIER), AR e ERE "o

W, REZRDA text mode BAE), BED, (MR RIS AT, HOAREE S5 X encoding HEAT Sl .
WARAEE encoding, WTEHBMEGIER RE T4 (A open() ). UTF-8 2B, IRAERARE
ARG, SRS encoding="utf-8". 7£ mode KM L 'b' €A binary mode (i
HkE) BHERE S, —HEHIEECE R bytes WP R tiny . DA X B S e R vl PATS &

encoding

FESCFRE (text mode) T, FTURS @ FRAEF G4 E AT RAFE (Unix E[E) \n, Windows [[E] \r\n)
EEE \n. 7ESCTRTN AR, FRCEIE \n B REEIRT SR E AT RATIE. SRR BN
FERIBEOr B SO R AR A B, EgERG 2 opec 8 EXe HRE D kG Gk . 7EE
BCRFRE S, R — e B st

TEVEPIAE DI PER, (] with BISET R MG EE. BEE, FEMEMSIR, IR RZ5] 5%
TOISL, WEEE IR . A with WHESHN try-finally B, RGMEHFZ:

>>> 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

WARAREG G with BI#T, RIERFI £.close () BIPAAEEE, WTRASL EVBERCHEE B I R AT AR .

e PPNY £owrite () B, EARMH with B FLIFN £.close (), BIEREX SR, Wl
BB £owrite () W5 HEA B &R AR,

Kﬁﬁ%fﬁﬁ with BUA, s £.close () B —EREYMFZEK, Bl RERY IS A8

>>> 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 {EE¥WHHY method

A AR HE O] B — A E £ BRI E R

BUEBEREZ, RN £.read (size), BB ER, EATE (C7at) sz ocal
I () Bl . size REBEIEMEAY TS 8. B size A WS el [E BB, AR R0 4
ey E e ;R R R A R MK, SRR, ), &2 a5 R
size BRI FIC (SCFEARER) B size S e A (HEmIE) Siio mE. R mie 485
AR AKM, £.read () GEEZZHE (1),

72. BRIEE 59
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>>> f.read()
'This is the entire file.\n'

>>> f.read()

f.readline () MRETHFIEME T EM77oC (\n) GWREETRMER, LAEHERGAZE
FT7oehE, EA G R R ATOE I . 57 2R ] (A E I e 2 £ readline () [olff—
Az, R CRERIE TSRS, MZEAfTIFRRERE N\, tt@ R —REfFTITm 7.

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()
T

R R PRI AT, W AR RO T . SRy e RO G Re RS . P, HARAS A
R

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

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

B SRARAE A — (A 2 0 BT A A7t — 18 list (F), WJPAJH 1ist (f) B f.readlines ().
f.write (string) & string EIAE AKEZE, [EEES A FICH.

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

HAHMBA Y2, 2t eMEDETH CGerdsl) sfocfsyer (Tket)

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

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

18

£.tell () MIE—HEE, EHANEEYIEREZTMEEAE, £ RN RREREEMGES
W ALCALE, SO T SRR B S AR T

i/} £.seek (offset, whence) AJDAMUEAEZYIFRIOLE . (08T B I ERIE 1275 BN offser
WA 225 B H 51 whence A4 . H whence {HE) O I, FRG IARZEBIEE, 1 Fm 6% wIm
WEZAIE, 2 FR R EE 228, whence 144N, HFERMEE 0, HIIREBEERDS 25,

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

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

16

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

>>> f.read(1l)

b'S5!

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

>>> f.read (1)

b'd!’

TECFRERE (FERBA TR AR A b ESR) T, HARFMERAEEZ 8T8 (H seek (0,
2) FEERECR RIS, HIVERE £.tell O FEME, B2 0, A RARM offser (H. HALA
offset {HAS €[V A e i1 7 (E,
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TRYFREA LM IR method, BRBAF MR isatty O #l truncate (); HRYIFHEEI
Fa A2 % T,

7.2.2 f£/ json REFFBILEH

%%TU\%ﬁi&ﬁ%qf*%ﬁ%/\%ﬂﬁéﬁo B R BRRR A read () method K[, jHLLyHs
WEEESR int O BRI, BEZ 123 EENTH, ERERE 123, FIRE KGR
hst Fil dictionary (°8it) EEIMER ORISR, FBIHINT (parsing) FIJFHIL (serializing) A5 A+ EVH .

R 2 B HU 3 B PP BTSSRI 09 VORGP BRI, Python S8 — (R Jrv)
#cBf, HBIE) ISON JavaScript Object Notation). BRIERIAL 3son ATz Python ZORHRVE , [EFE: (Y
WIS s S R serialiing (FEAe). {754 Fesy i S GO RIED deserialicing (12
). TR, Fi R R SR S S

f#i(E]: JSON #% 3 48 Hufifi F A S HE Al AR X B R 2 (B FF 2 B sl m T B 3 e HEAEERE, e
[FI$2 7} 5 35 /E 1 (interoperability) [1) 1715845

IR — R <, R AT AR R T A e JSON Rk

>>> import json

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

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

dumps () A — MM, FE dump (), BRLAHIEY T I E e file. HitL, R £ 2—@ET
%Aﬁ'ﬁﬁ%lﬂ’]teﬂﬁk Pt FAFT AT A RA -

’json.dump(x, f)

£ R— WO, AR binary file Biext file Y, BERRUARTEY AFHE

’x = Json.load(f)

f§E): JSON # s ZHPA UTF-8 K4 4. e BEE) JSON # %8 DAMEE)— {1 vl i HUHL 25 A Frext file W, B
H encoding="utf-8".

1a T fify B0 PP A AL B2 487 R DA B List 11 dictionary, {HZAE JSON HFESIALAT 21 class (JHE]) £, HI
T B BUHHANY TAE. Json BRI 2% ERME & 3 L EIR .

W%
pickle - pickle Fi4H

BLJSON N[, pickle j&—78 o ¥HL 32 A Python #1471 LI 1 2 . BRItE, "E[E) Python Frfy
A, NEE A B AE A R A AR . B, EhRARAEN: WIREORR T BRI
AT RS Dt RHEBOR IR Z A5 (AR pickle EORHUFFIME, ATASIATAE R RO RR A

72. BRIEE 61
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CHAPTER 8

gHERFABISN

3 H aiE R EE S 2 SR, HARRERE T Hs], R RE e Bl L RaE .. R (24
WA ] ) s i M8 EIE] . 35514432 (syntax error) F9) 9] (exception).

8.1 F&/&# R (Syntax Error)

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

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

A

SyntaxError: invalid syntax

Fres (parser) ErEELETIS—47, [EH—ME/D [HFE F5 1m0 AR B2 A0 58— ME S el . B2 il i
P2 AT AT (token) BB (A2 RAEEEMMEIRY) - Jepilh, SH@7E print O BT el
2, RAEREEHm D 7 —EE% (). MEAWAITRGUENLZE, FroAn R a2 s | B4R,
T DA 2 R E G

8.2 fil5h (Exception)

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

>>> 10 * (1/0)

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

ZeroDivisionError: division by zero

>>> 4 + spam*3

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

NameError: name 'spam' is not defined

>>> '2' + 2

(PR
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Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: can only concatenate str (not "int") to str

SRR M IR — AT R R B TAFE . BIAME R TR AL, AR A4 R e VR RUE G — FB O i B
FR P FISNERE): ZeroDivisionError, NameError il TypeError., {EEIFIAMERIY: ELH )+
. BL2 95 O 1Ah (built-in exception) 196 B FOIEVAE G151 R IR, FLSEHR B8 T 2 1
MBI MR — 2 T (MR — A R . BEEGIAM 2 AR D s[E)F (dentifier), A2
555 B B~ (reserved keyword) .

WATHAER Y . ARG SMETA R S S R, [EH 9] S 4 66

DAL BREE, T HEEIMT ] (stack traceback) MTEABUR LGSR . —BORE, E&%A @51
JEREUHSAT (source line) (W HEEIMIM; (H B & BURREEERA P Uy R =0 .

bltin-exceptions & fifi 51 tH [E1 2 fr) 1 50 B &AM ) 7 5.«

8.3 mIEHISp

a2 P R P R B AN PIATIY . AT S0 & 2R i A B, BB Egim AL, A
TAFMAE TEREX (] control-c fERRBIBMIRS): LR, hHMHE LN
5| % 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 BOASRGEME U .
s HoE, BTy T4 (try fl except BISFZ BMBUA).
o WIREIGEEBISN, HI except F &1 Gk, try BoREATo0 5,

o WRAT try TRIRFEAE OIS, BIEZ TR RN A e ki . AR GISP RIS except
BRSETAR TR B SN REAHAT, I except T a1 BT, /AR, HEBEAT try/except [ AR HHEAHS

o GNREEE B BIANRIT B except T &) R EBIANA TG, NI HEERSMNE M toy BUAZ: QiR
HHEME H B2 K EIZH) 9 (unhandled exception), AT, [EEERW0_E I RHE .

try BORR T AA AN H—1f except T 61, [ERNRIRIGIINE ERIEE, M LA —FEMHE GWHiT.
PR L BREER) oy TR B AR B AN, TR G R — try BOAXEH AL R EER B 4. —1H
except T &) ] DA —AH45 9500 tuple 5 S A B4, Bi40:

. except (RuntimeError, TypeError, NameError):
pass

—fHAE except FHJHHY class (BHE]) Fl— G SNSRI ZAY, R g EEAMNE R class o 2 [EIH:
base class (EJEHED); & N i (A= 38(E)) #Y except F 41 [FI A GEEH base
class fH%%. @, PAFREMSEKFEIH B, C. D:

class B (Exception):
pass

class C(B):
pass

Q¥ #3)
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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")

AL, IR except F o) NP B (JE except BIREIH—M), MIEEIL B, B, B—4—fAff
B except T &) TR -

B l5MEIR B BaseException, DASI—BETA HALGISN, (EEH /G, HEERE A%
Eﬂ)ﬁhﬁ&iﬁﬁﬂﬁﬁfﬁﬁkﬁf%ﬁ%' EAAT R A SRR, SRR RS B OIS (o Rlep i 25 T DA B PR % 1)
4h):

import sys

try:
£
s

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

i

ol T AR — I except TR AR IS BISNA TR, 2 AR BISMYIELZHZHE sys.exc_info () [1] 43
o

try .. except MUAIAA —(HEIEVERY else T o, (HJIIE, W% T RLIIALTA except T 6 Z4%. WA
— B RS BT, 8 oy F &) XEVETIEEGIAMRE, B R RA A . Gl

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

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

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

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

i else TAJILI try TA)USIMA S AL A 24y, R (E)GE W] DAGRE S R APl R 2l ey
except BUAINRHERAE GG #5051 5b .

WSS, W REA AR, ke Bl 7] S BT B A E B e AL, R IR
BIAPRHZL.

except T &) W] ATEBI S 44 Rl AR THI i E — B2 0 3 W B2 MO 1) — R I SR 81 (imstance), H5 | el e

fE instance.args 1. [ETO5, GISMEGIGESR __str_ (), PGB0 AT HRE AL T 205 |
H cargs. MR ATES |G SE S — M BN B, (BRSO BT AR HBEN e I AT Ao Ja 1«

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

Q)
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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 =", vy)

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

X = spam

Y = €eggs

MRS 18, AE M & ETE AR BB SRR Y e — ko (TR )«

I R PR AN R PR oy & [ESr BB LR il 5h, B2 RIE oy F 61 [ (EPRES2 fHEeH) mnd iy pe XET
LRI Bl

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

>>> try:
this_fails()

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

Handling run—-time error: division by zero

8.4 5| HBIsp

raise PO AT AR AT S B E R B sh. plan:

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

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

raise Wiy | BB BHIOISh . %3 BOLFUR—ABISMEL BB class (1172 B Exception Y
class) . 15— (A5} class MR, & @8 &5 BUIFIIE AR (constructor) , e (1B ¢
5 (implicitly instantiated):

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

AARAR FAR R A5 5 | AL, (AERTIRRE , AT DAGE I BLAY raise BRIRSURE R | #3461
b

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

An exception flew by!

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

NameError: HiThere
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8.5 fl4h&E%E (Exception Chaining)

R RAEBEAY S B EAE except BN, EXRFSARUCBREMHIMENE L, HaiEEm R

B

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

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

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

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

NTEI—AFRERA—NDRENEEER, raise ifFMAW DR from 14

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

L O, ERE 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

Bt LI #H from None Fih%EH H a6

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

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

B2 B T B 1 ) AR, w2 bltin-exceptions.,

8.5. f5l4hgE%E (Exception Chaining)
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8.6 EFM&EBERMBIS

A DATE I B L B B4 class 2R din 4 H SIS (TRA T f# Python class, 3 RClass (JA[E]) ). AN
e HAE R M, BIANE R L Exception class 2L 2K,

41 class W] 5E FEAMUE T HAML class REEIHCAGF, (FUEH G EMERpfi i, SRt —Le@n:, Spin
SH R Y S AT B 91 7 i P Tl D L 2R

REWHISNESE, #GLA [Error] fFEIZREER, BRUAEHEGSMIGHA .

e R H e e e M A Cmplsh, PAFRETEH e e ek b R gk . 2 A B class B &R, #F
HClass (#2[F)) Z=fi.

8.7 ERFEEE

try BORA 7 —MRBERE ), MR E SAE BT A B N A TR IS BB (. pian:

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

Goodbye, world!

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

KeyboardInterrupt

R finally TAIMFAE, HIl finally TR try BOAKGAATRATI RS — BFUTLH . Ad try B
BARGEAEBGIS, FHEHAT finally TH). PAREEDHSBISMEERE, P E:

o HMEAGISMNEER try TRIMBATIBR, ARZBISMEPEEME except THI R, WERFBISNEIS
B except FAHIEEH, EEAE finally FHATRBENGIE .

o —(ABISPITREEE LN except B else TAFNATHRE. Ak, ZBISMITE finally FHAT
BRE G5

« W finally F#J$14T break. continue B return BuAs, RIBISMAGHEHGIE.

o WME try MR HEF| break. continue 5{ return BRI, A finally FAIE7EHST break.
continue B{ return A2 BidEHAT.

o AR finally THIPEE return A, AIRIEEERHE finally THAIK return BuAs
Wl fE, ARRA try TAJH return BOAZU [al H{E.

Bt -
>>> def bool_return():
try:
return True
finally:

return False

>>> bool_return()
False

73— {1 LR A ) A 15

>>> def divide(x, y):
try:
result = x / y
except ZeroDivisionError:

Q)
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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'

WARFT L, £inally TAFEARMIISEE ARG BeAT. WIE 7R AR TS 451 TypeError /A # except
TAJEERL, HBLETE finally TAIBATIRGE T8

TEEEHE MR T, finally THISRBEBOMBE IR (FIUnfE R iEE) A1, Mz g
R

8.8 TAEBRAIFEBE

FLCM PR E R T AR AN P SR I AE R BB A S O Ve R I SR . SR AT
#H), EEMHE AR, EEmERES 8.

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

iE BRI VTR, AT 58 s R AR , & R S AE — B e i IR TR E B R DR A8 o e i I
AE AN I, (RO AR AR E T RE e R with PO (BIARERR) TER0E
FWE, REPRREE AR SRy IRt .

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

PR ToE A%, TR AE B A B B P, AR f AR B P . AR iR, $ROHE S
BRG] SO R E — B
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CHAPTER 9

Class (#a[F))

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

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

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

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

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

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

TE C++ BIATEEF, class A (EEERME) WEAZAM (BTAREZ: 248 %3%), Mram
mﬁﬁﬁﬁmlﬁm 4n[F#E Modula-3 H1— ﬁ Python [EI[EIA H (L 25 7T ATE Y 441 method [E)22 i H:
A method pFCEL—{H SN (explicit) . 55— RY A0 5 1 BUg S Ay, 1 005 | SO AR 0 Ry BE
(implicitly) ##fit . 41RIAE Smalltak Hr, m%%m%@ 1B (E) import J E i A IRAL TREE . B C++
il Modula-3, Pyhon [El 7 ZU[ETa] DA% f# F 2 DA base class A H A% 7T (extension). 55 4b, UNFEFE C++
e kgﬁﬁ%%l PR E AR (BARER . ) AT PAE T class B4 I 9 5T E %

( H A B = 30 BE #2252 H) ARTRE 2SS i class, FRAHH & (1] Smalltalk 1 C++ f91A75E. F & ] Modula-3 )
ik I. E l:lﬁ C++ BT Python EI’J%FF%[’?.:H B, (HIRTHI LAY E%‘%ﬁ’ﬁj_ E.)

9.1 FARaREEYHFI—EEE

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

7
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9.2 Python {Ef1E (Scope) K &&= (Namespace)

TEAVAR class 2, FMZSE 2L B Python /F HIskf) B . Class definition (FHEIESR) PAfy# =S
MR 7 — LIR30, TR 2 7 AR IR iy 42 25 B 1) A A R S AR B IEAE B AR 00 . A
—Pe, BENIE A 3R A R AT R ) Python ez nt Al 2 ARA K -

AR — L FFH A .

o MR AL AR PRI . R Y i 4 23 R BUAE AT A Python [ dictionary # L1, H@ %A
EOMEMy A Wege s (B TIERE), HEFREGTERNNRE . A= Mmd 74 ERamrsEs (A
W abs () WX, FIEEWFISNFE) 5 B4 (global) 2478 ; AITE R 5 I i lELSY (local) 44
Mo SRR L, WP B ISR eI a2 . BRad SHNEE -2, AR
i 44 15 2 WD EG BIE; SR00RE), WA tRIBAL#R T PAE G maxinize BT EIR
Vi AL O A ZHEVE N RiTSR (prefix) ALAH A4

NEGHS —$ , B B bk (attribute) SEAH Y, HREHSE (dot) A& I ALAM 24— Bl N, JES (Y 2. real,
real I z I — R ek KE, BT AR 2 IE e B2 I 85 nodname . funcname
41, modname ZBAHYIFIT funcname REME M. FEEMEET, BN AL @ 10 26
AREBRETS A B ML TR R Y fir 4 2s [H]

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

fin 4 25 MILEAR IR 20 ey, [ A RIFY F . 4 Python HARAREEIRE, A IR MR iy 44 25
i, EIH KRR GBI, SRATE s AR, B a2 = M g godsr: —REE TR, £
AILE i 4% 23 [H] B R A B LR AR A6 R . DU ELRRH I TG i 1) (top-level invocation) FUATHIBRIAS, A2
HEEAEE I o2 BB, G E—ERE __main_ B —S, BHEMASH
Ol M, (DA MR L hAE— g, BB builtins,)

PR 4 I 3l iy 44 25 [ R AP pR R ST 1, T R R ], sR5 [ T R AE R s s B 01 7Ry, by
A e Eg. (FEBL, SR EERs I E T k. ) w5k, SEEERH (recursive
invocation) #5G H C.HY &8 ay 44 =S [ .

TR 3382 Python X i) —{f SCAR B (textual region), FEULIEI, iy 4 23 W2 v ELE AP . SEEY
[AIEHAF Y ) BEGR, B A R IR E 2 ] (unqualified reference) AT PATE iy 44 25 ] [V E il 5 4%

BV e ERe e, (HEMeB i ng . T B TR e, #ef 3 54 [
SOIRAVE R, Mo 44 25 ) n] AR B R Y -

o EVEIEMSL, RIS, MEas T EEAHE

. %K%&FE?@&%&E‘WE%@, W “AERE. EERT AR, MEEENERIREEIT G, &
EAMEE.

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

WER—A B IR 4R, BRI FIRAEERR B R ) IR 2 AR, RIS 4
SRR . B IS EAE e N RV SR ASMR 2 1928 &, AT PAMEH] nonlocal if4); QSRR
J nonlocal R, TXLLAFERE R L (2B AR AL SR I A2 A Ik b B — A #rad SRl As i
T BEA [/ 24 B A AS B PR FF AL ) o

W, WIS E S (SORR) SR A . e UONET, el i B 2 el P ek 2 B
HF R4 25 B Av & 2518, SR, Class definition 75 [F I8 VE F A i B9 — (8 6 4% 25 [

BB TR, VR RS HCSCARE R R e AL T e s ek o, A 2 s A R % A5 T, 4
i R 2R AT B B DA EIEZ W o 55—, 34 R A BE PR 8 2 A TIE I (run time) B BB 52 LAY
B2, SEE BN, W LE [ 42 ] Y (compile time) [14[FJHE 44 fRAEMT (static name resolution)
JIT DAAS B AR ) 6 44 R ARAT (dynamic name resolution)! (¢ I, JRifs e &8 2 H e . )
VEH—EBISN . B —EF M EE, f5E _ dict_, BEMEAINEEERIA 4% 23[9 dictionary; _ dict__ &

{1144 i — 1 8 MR @ A A R AR, (1 LB M S i 2 &S IV BCPE A Ak, T B 128 PR A A% R 85 4% (post-mortem
debugger) Z JAIH Y .
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— il Python fFFIRIEL 2 RINEIH global 5 nonlocal BASKAIRUR — Z I (assign-
ment) G4 o) e E g A . BUEA @ EER—— e g i =0k, ERti@—i: Bk
X del x FfEEEAE S M ar a4 S BIRER < A . S99 L, 51ACHTA MY B A S S 6 s A
R FFER import BOAXFIRACESE, Sl sl (BRI A ul ok 4% i

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

9.2.1 {EABf&E=FHAIEH

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

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

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

def do_global() :
global spam

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

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

PR RS i 1 2

After local assignment: test spam

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

R, BEREYE (FERIEE) Sels scope_test ¥} spam 845 . nonlocal BR{EMEE T scope_test ¥}
spam WAL | T global BR{E MU 1AL R A, o

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

9.3 ¥R class

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

9.3. # A class 73
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9.3.1 Class definition (3E[EFE$E) =Tk

Class definition 5 & BLAG AR :

class ClassName:
<statement-1>

<statement-N>

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

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

A class definition, — {14 25 M e, [ BARE I/ s Bk, B b deiss #or)
RRELHAE AGE AT i 2. ASIERE , oot o6 G e D 45 Rk 0 4 T

IEHH (145 0E) BERY class definition W, —1{l class 4 - Erpliidar . A Fg 254 (wrapper),
#2% class definition F37 44 25 FIEIZS s FRAMGREAE R — 8 S0 1 fi# class 0. JEART) BRI AE 4 (76
i A class definition 22 {j CAE SR IVE I & R1E, eI class P14 &g 8 45 3 class definition FZHE HP 45 HY
f class 27 (ZE#E%PE className).,

9.3.2 Class ¥

Class ¥{F 1B Wit EE : & 22 18 (attribute reference) F1E {54k (instantiation),

B 1t % B2 fifi ] Python T LS BIMARMEREYS . obJ .name. HRUWEMELA TR class P14 @ AL IRF
class (124 S A 124 f. ITPA, A0 class definition 7 AR M4 15 bk :

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

def f(self):
return 'hello world'

HREIMyClass.i fll MyClass. £ # & 3AE iﬁﬂﬁ, 4 (B ] e R R — W R X . Class J&
PEH A AR R IR (assign), FrPASRAT DAERI(E 58 MyClass . 1 {H. __doc__ @ —HA M E I,
& o] {388 12 3% class BEIH]Z 5 (docstring): "A simple example class",

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

x = MyClass ()

7. class (R B ), [EG YR IRAR W 0 x .

BEHIACEE ([PEny ] —f# class #914) € — WS, Q'Fﬁ class B ST YR 2 H 7T R0
EEGIRIMIREE. FIL, class AR —MAE __init () BYFFE method, BiEkE:

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

H class EFE T __init_ () method, class B HIALEEHEN class BB HEFHM __init_ (). FFLME
EEE G, R AR AR BB AT AN RS

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

>>> class Complex:
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 EflMt

BIAE, FRATAT AAne sE PR G147 BB 4 Re AR MR 2 B S . A WA R 4
ERLE M (data attribute) F1 method.
Data attributes correspond to “instance variables” in Smalltalk, and to ”data members” in C++. Data attributes need

not be declared; like local variables, they spring into existence when they are first assigned to. For example, if x is
the instance of MyClass created above, the following piece of code will print the value 1 6, without leaving a trace:

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

print (x.counter)
del x.counter

EWJE’J% —MEJE 2 B2 method . Method J&—1{ [JEH | -k, (#£ Python H1, #15E method [EIA
12 class B BT A 1 - /ﬁ\ﬂf_ﬂ‘%ﬁ:ﬁg.ﬂ{—f DA method, 0, list ¥4 H A #EE] append. insert. remove.,
sort & method. {HJ2&, £ FIIAETER T, TR A #75E method ARELFRIR class B 441 method, [
JE 55 A I HEEIRA . )

B 1976 2L method 44 FREUET A I class. *E?J%ﬁi%, —{W class T BRI, MR TEH
i1y method, FTATEFRM PG FH, x. £ @&— ﬂﬂﬁxﬁlﬂ’] method 2%, H[E MyClass.f &—ff
A, Hx.1i R, WEIMyClass.i g, {H x.f Bl MyClass.f B A—EH—8 210 method 4
B, MR

9.3.4 Method ¥4

W, — i method YEE A bE HI Y :

x.f()

fEMyClass MBI 7, B RIEFR * hello world’. SR, [EIEMGAZSLRINEI—{# method: x. £
&1 method Py, [EVH. AT DABERERUEE, Z AR g . S 2K (E):

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

MG EEE I hello world HE|KycH#,

5 — {1 method HEAT-M F5TTE & 85 A AHEIF? ARATRECARTERE S . £ O BOPm R EG M5 8, B8
£0) BRRE AR E A5 8. S8 005 | e A T AHEIEE? (A 75 5 B ek s 1 (B 4 £ )
51HRF, Python 7 €5 [ /h——RIGHRZ S 1 B % EIEVA H A .

FHE, Wﬂﬁ‘éﬁ'%@ﬁﬂT& : method E’J%?ﬂizﬁfﬁﬁ, O AT o X i 20— (5 | Bl (AR
RGBT, . £ {EIH?HL{#I_JB’\MyClaSS £(x) o —fBAKE, FEI—fEA n 755 method,
%WBGH¥HQ~1EI%EE?T, HEG 8535 (argument list) %}f@iﬁt EAEEE— (5 | BT A% method F
Bl
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WRARAIIRAR T i method /EEENE, H—IREMEWREGERE L, B MEMHKIEERE 2 1
e, SZ BB class G . WA R 2 — (AR class J&{PE, M H2— MK, Bl—1# method
YIS sr, B R ATE (FEm) sZE G g 2 i ek =, TR
: iE w2 method P4, & method {3 MR 5| BF) FepnFnd , Rl — (B30 5 | B R e i B ol 1
FIZ5 | Lo, MaZ ek =X & DA (B B 0 5 | 85 e gl

9.3.5 Class R Eff|E &)

— AR, 9 5 O A — U B R R, T class S8 UM IR B class BT A B8 1) 3L =211 o 1

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’

QFILE Bl 7% 4 s o — 35 B SH, SESERORORI R Bomuable Wi, 4 Tist 1 dictionary, 7] fig & [F)
AN R A, BOIRE], FHFERHEH tricks list ARERZVEE—{H class 528 A, HELS M list J&erk
FAT 1) Dog LI 45

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']

IETRERY class it e o 1 B 7 5 B

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)

Q)

76 Chapter 9. Class (%))




Python Tutorial, (] 3.10.19

(R L —5)

>>> 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 FEEMMHL

PR R P 4% A ) e A — (8 2 A — {0 class v, R kP 4R g AL IV o -

>>> 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

RORE 1 AT RERE method BLR BN — G ([F(E5E]) M. dugel, class Anf AR E1E
Aopr S R ], F9 b, A Python PEVA LM AT BRI 7 vk, T EIHIBEHUE R — S #e R i
Ble (5—T5T, A C #5514 Python A1 T DASE 4 B8 1 15 A 6 () FL7E A0 SERF #2240 PR A A7 IR 3 WT DA
BEPA C #iF5 1) Python SEFETHEM - )

e VM /IO B R 2 V3 i IV 9 P R B, TR 798 method 2456199
REEVE. VER, AT AR Y O SRR LB B G, (FUR IS 2 method ROATREME, HUEEREGG
BRI T —— BV, 2 1 T DA T A R

1 method 1 2R EOREE (S AL method! ) RV MRS, FeBEBLEBEIE N T method (AT
P+ EIFVEE method W, (FR frifbis st s A B0 (152 8.

W, ITENE G EAEE self. EEEMEIUE MR self 55184 T ¥ Python A(E)5E &(FHHE
M. (TR, WRRERIEG], frrfe=NasnT ae s Kot Python Pt A EI v R PEELAR, LT,
LRl DAREAR— {1 R] BE A5 AT A B M A 55 1) class [EJ5E 25 (browser) F23X.

AT — M AEE] class J& 1) ok s EEBENRZ class BB EFE T — A ERY method, HRzUERA—E LA
FrFE class definition B SCAH s pR W48 E 4 class H ) [ A B 2 T ARG . il :

# 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 # 52 class ¢ (@M, EHEHERE, FreAERZ class C B %) method —h Hi g &
SEAE—RR . FETER, BRI e e R i R TR K
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Method A] DAFEH(# [ self 5|8 method J&#:, WEIYHEAth method:

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

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

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

Method 7] DA F S — i o 20 ] () X 2 I8 3k 44 A6 . B method AH B A0 38 4E I, st & HE &=
P4 . (class 7 AN G g FHVE A IRAE HI. ) BESR AR 7B 7 method HH (i FH 3 & kBHY 780 Bl , (A4
WAE G 7 2 Gl - Fer(E), ¥ import 2483V FH I8 sk S RIEA, AT DARE method DA S AE#%
VR R b 2 3R R U class R . 3%, 07 method /Y class, B Bt 2 Wi e 715 1 43 A A 3k,
TE 1, FMKA ] method FHE S H L) class fY—LE 1T A

AR — W, FIHEEA W cass, WATDMEEER npe (R(E)). EPAobject. _class__
Behibfs

9.5 #&% (Inheritance)

WK, WREE SRR, [class | G5 SFF QA EAPAEE class, —{f derived class (74 HF]) &
TR AT -

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

4 BaseClassName # 5 FiVE B ZH 27 derived class [ FRIUVE . ZEEE base class ()iE
HIE) R, AHATEER MR . EeRAH, Flan, % base class JE7E 7 —HHH
Al e

’class DerivedClassName (modname.BaseClassName) :

|

AT derived class jE FHiEAE, HLHAT base class #H[F]. 5 class Y){FPHMERF, base class G#tfl. B
FR BT S B SR SR ) JB 1 S YA AR % class W3R F, R Er 4 417 base class 83, [RUN#%
base class A< 512774 1 Hofth class,  HI 30k B € & [EIHb 9k HE A

B8 7~ derived class 1) BB AL EIE A i [F]2 jE: DerivedClassName () € @37 3% class 19— {57 B 4 .
Method 2 FRPAATANS © SBHIERY class B Eralid¥as, AR, 3% base class FIMK(EIE T, W
WEEA T —HE P E, JI3% method ()2 RA RN .-

Derived class ] DA %8 %5 base class [} method., method £ 1 7] — 8 47 4 1) HAth. method IR¢[E)A5 4(E)
HIAE, Fr DAY base class ) —1{f method FERFRY AH [ base class H1 i€ FE1 55— method ¢, & E&r
WY 21— 78 55 B 11 derived class #1[1) method. (4% C++ F2=UstElfi: Python H' i method B X [#k2

virtual,)

—{li £ derived class 7 %5 [ method W] GBS B & AH 4K 7e 1 31 B AR AR base class HAH ] 44 F§ 1) method..
B PPN base class [1) method A —{Ffij B 5 HEEIFIY BaseClassName .methodname (self,
arguments) . o A MHEEWBRE M. GEERE, HAFE base class 7 4 3k 1 A 5 7T DA A
BaseClassName #{fEBURE, B HEAHFRL.)

Python 7 i V2 b 28, 1T DA JH 7K -
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o fiif] isinstance () HE—@EFIFAIE): isinstance (obj, int) HAFE obj._ class__
& int BT int R, 45RA @2 True.

o f#iff] issubclass () H|class #E/K: issubclass (bool, int) i True, bool J& int
14 subclass (THEE]), {HiE, issubclass (float, int) J&False, float EIAE int 1Y
subclass.,

9.5.1 ZEHI*X
Python 1,37 4% £ B4R IEE . —1{4 1 base class [ class definition & KBk T

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

<statement-N>

ERZHEET, wEEAETFE, R LEHEE%, $id4K H parent class (HEE]) MoEE, Hig
SEAE: WL, 284, EREEREEWMIE class FANEEE S, Hik, g g e
DerivedClassName [EJE ¥ E|, HITE Basel |, % (GEEM) 7F Basel ¥ base class Fi# 7
BntEARE L EH R BI5E, &7F Base2 #a, KILEIHE.

P b, TR 2 method HUMEHTIEF R IIEMEL, DAKIBE super () HIAENEI. EMH)y
ATEH A 2 AR h, FEIEN] (7% (call-next-method), FLHC7E HL— 47K 3 = i) super call
(Bguen]) AT EEK.

BReHE 2, HIEZ BRI W EE R - 2 2E R R (E (Hd %20 parent class 7]
PATE IR0 class 3251 22 (M B ASAE ) o N, Frfg Ry class #4EK H object, [FILATAT & B4R 1
[EVERHR ML T 2 (M 3)3% object RYIAR. [E) T k4 base class #f 2R AFHL, By A A LB L g8 =
JEFEIEAL (linearize): 4 B 4E class B E AL 2 B4 O NIE)T . H4F A parent H Iy —yk . i ] B
ARy (monotonic) 2 (BEZ, —1MH class I PA# subclassed (FAHEIL) , TWiAS € i 2L parent (118 5
BIET) . 2, a2t aist st Bl S T 7e . B Z HEAKAY class lUEIfE. HLE2EH, R

https://www.python.org/download/releases/2.3/mro/ ,

9.6 FAREH

(R (private) BEGIEE S, FR10R A EIRE MEAF U B, JE1E Python F@ANFFAEN . (HZ,
K2 Python (¥REs AR REy — MG WisRE—IREN AR (W0 _spam) BEHHIE APL (fEHRE
XA HIEAF (non-public) #B45r (MEH T 2R, HIESURERRE) . EHHE—MEEME, o
A, IRASATER.

BESK class FAA R E B A — AR A F] (RBP4 FEEE subclass 72 381044 Bl 28 ), B MM HI A7 e 7
—{AAG FREISZ 3%, FEE] name mangling (& FiA&H) . ATATkEXE __spam (ZDWifHETE FEE, &E—
fH K FIKED) BP14:4 %% (identifier) G9 CAR M EEIE _classname_spam, £t classname jf
SR PEIE N EERE ED class Z85. HIELSE B M2 TE class FEFRZ B84, Et @R LBt
AR FEEAL B IR E R 52 A

# R 15 i3 8 subclass 7 method T/ FI R class [EJERAY method MENY , 2 B . 2245 2k (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)

9.6. FAEEE 79
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(R L —5)

__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)

1 LB, StHAE MappingSubclass #HIA __update skEFF, WEEIEFLEE, HEWE Mapping
class WP, B €y #([F[F _Mapping_ update, [MifF MappingSubclass class W, T €k # F(F
_MappingSubclass__update,

AR, BRI R R GRS AN B T BRI B — R DAL A . ETERRR IS IE T
BENRERA N, BIATERR#5AS (debugger).

FHMBHEE, ELE exec () Bl eval () RIS S class 14 FEGIUEH B class; 55/ global
B ZC I RCRBEARL, 2R R R R A L Bl (57 JC A A i 7% (byte-compiled) MARZCAG . [RGB ) 15
J getattr (), setattr() fldelattr (), PAREHESIE _ dict__ i,

9.7 #7(L88

A BAFALIT Pascal “record” i C “struct” MEURIEALEMRA M, K5 L84 24 BRI RN AP -
FIE— H AR R ] 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

A R R A 5 R R — B Python FEaA%, AR R AMIE—{H class AR, 1L class BLBE % ok}
Z[EfY 2 BE method. BN, WERARA —MHK, EEE—FEED AR R, frtdinT DUE 56
—ffff read () Fl readline () method [y class {EERFA R, (7 Hh R mEUTER, [EHARTIS]
BORMHIE

BB method YA BN m._ self
s&ii% method Jr ¥} E 1) & 2

e A method m () AUERFIHIME, Mim.__func_ HI
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9.8 [F1#2E (Iterator)

FIHAIELL, JRATRECAC R 3R 2 M 8 &% (container) Y18 I AT £or BOAA AT -

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="'")

B AU fERE . [EURERAY 6 FIAE Python i JE ] L H FI¥E—80. 7E#:M%, for BuAs
EAER A EEN] iter () o %R E—MEMCEIE, WY EFET __next_ () method, it
method € B — (PR TIITTE. HIIURMATERE, __next_ () #45]%f StopIteration fil4h, il
Ml for K LEIRE . AR AR HE# K3t next () 2RIFNY __next_ () method; B 61 /R T ERYHE
PE =

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

<str_iterator object at 0x10c90e650>

>>> next (it)

lal

>>> next (it)

"

>>> next (it)

ot

>>> next (it)

Traceback (most recent call last):

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

next (it)

StopIlteration

FimECE 19 2 B AR 18, FERIN class I AERESSATEMRES 7. €5 _iter_ ()
method 2R [l H—H A __next_ () method B4 iR class EVEFE T __next_ (), Hl__iter_ ()
ATPAH EfH sel£:

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 ==
raise Stoplteration
self.index = self.index - 1
return self.data[self.index]

>>> rev = Reverse('spam')

>>> iter (rev)

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

Q)

9.8. [El{t28 (lterator) 81




Python Tutorial, [F] 3.10.19

(R L —5)

print (char)

w oo B8 - .

9.9 [FJ428 (Generator)

[Fl4 25— H i g s B i B ER i TR . M sk mE S s — ik, (B8 e M
BHEE, G yield BA. FRRFEEARE EIFI next () B, B&R RRBEF O ERENT (BEF
ROFH AT EORMIE DA K E— Mg T BRR =) . AR SEBIEUR, B [EA 28 W] DA 2R 5 -

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

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

Q O H tho+ e

Ay a] DA VAR #8206 5 i 25, tBE T DA class [EIREBEEMC AT/, AnlE pil—Hi ik . i E A4
FFEAE EEPS AR RS, _ diter_ () Fl__next_ () method & H B#l .

3 (B S R R AR Y, [ R AT AR R B ORI 2 [ B A 05 B % R oK
self.index fll self.data ju /Ml fI% B 7y = E A ) ks HEEIRG M o

B T HE AL method FIHAFAEAURAE, WEVE R4 Ly, EME @ H#)5]% stopIteration. jEk
RS AR, AT EAR R E R R A 5

9.10 F425:EHEK

S B [E) A g ] DAET S S i AR 2R, BT A REYASE M list comprehension (ER 3 4R A
TR, EANEEFESEm AR 5% 8 R st R EA 28K 7 B R 71 B 6 =X (enclosing function)
B A RS E). B4 g8 B s g S AR 2% e oAt L, R SR Mo il (R oh BE i >, h B 453k st
comprehension F[EIfi4 30 &8 .

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'

Q)
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(R L —5)

>>> list(data[i] for i in range(len(data)-1, -1, -1))
[Vfl, ’l', ’OV, lg’]

[
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Python 14 if X =T &

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 MMidFE from os import *. igiffE R RS A E/EZER os . open ()
BEFE M open (),

FEME os AR BUSTHREETCE 6 0 dir O Rl help () RIEHA M-

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (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'

85
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10.2 {EX 2B Bt (File Wildcards)

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

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

10.3 &/ IS8

A TREAE H R a55 8. E2es g A list (8p31) JBRFHAE sys B argy BIET . Fi
WHEAN 4 3|#4T python demo.py one two three #4 LANHIH &4

>>> import sys
>>> print (sys.argv)
['demo.py', 'one', 'two', 'three']

argparse B 7R B ETE BRI RO B Ay 2515 1 8. AR EAR AT [ — (A s 2 A 5 44 7
[E-=203 VNIV ‘€

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)

Hpython top.py ——lines=5 alpha.txt beta.txt fFEAOFIHITEH, ZEIA G args. lines
#([E 5, ¥ args.filenames #([F] ['alpha.txt', 'beta.txt'],

104 ERBHEHNTREENRLE

sys B WA stdin, stdout, F stderr ZEJE 1L, BIE stdout B BB MY, 1B3F stderr A W H 25 F0 65

221 21

aeatUE :

>>> 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 ().

10.5 R LH

re BUAFRALERIFR A (regular expression) MU Y 57 P R B 5 22 R 3 (EVIE 1) HL 3B DA S B AR IR, TERY
Fora R R H AR R fRE )y %

>>> 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'
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AT R TR AR, IR A By (RS, T H AR B method J2 LU -

>>> 'tea for too'.replace('too', 'two')
'tea for two'

10.6 Ey=24HRH

math BAHRAE T C b R i i S vy e o

>>> import math

>>> math.cos (math.pi / 4)
0.70710678118654757

>>> math.log (1024, 2)
10.0

random BEAER AL T REMEIR TH

>>> import random

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

'apple'

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

>>> random.random () # random float

0.17970987693706186

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

4

statistics BALSRML TR R R A SRt (AR, il SEREEEE) molbe:

>>> 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 BL2 <https:/scipy.org> A 7 2 HUH T A BRI .

10.7 #HEETFH

Python A7 i 25 77 HRAH i DA L s BRAR B 1 7 o s T BELAK 48 81 7 €45 ur1lib. request BEA1N] DATEAY
HEIUIBCEAIA S, smtplib W] AR E

>>> 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')
>>> gerver.sendmail ('soothsayer@example.org', 'jcaesar@example.org',

(FWAkRED)
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"""To: jcaesar@example.org
From: soothsayer(@example.org

Beware the Ides of March.
mn ”)

>>> server.quit ()

(HERER R )1 rh 75 A A7 — (R T 0 Al - )

10.8 HEAELEFfE]

datetime BARPLFFE class W] LASRAE FIDA K Rp ], 408 i BLAR (E) AR AT . ASEAH SO I J00 BELIGS ) i
B, TRV R A R R ER AR F i AR A DA S . ARt B S e [ (EV B

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

>>> now
datetime.date (2003, 12, 2)
>>> now.strftime ("$m-2¢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
>>> birthday = date (1964, 7, 31)

>>> age = now - birthday

>>> age.days

14368

10.9 FHEH

LI AR RS A A S B A s A BB SR AL .t z1ib. gzip. bz2. lzma. zipfile PAK

tarfile,

>>> import zlib
>>> s = b'witch which has which witches wrist watch'
>>> len(s)

41

>>> t = zlib.compress(s)
>>> len(t)

37

>>> zlib.decompress (t)

b'witch which has which witches wrist watch'
>>> z1lib.crc32(s)

226805979
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10.10 4 EEE A

ﬁ‘_‘
He.
RORE), HATTREGHE M wple AFT B AAES [ S 3. timeit BT DURHE R
ANELHERAIE A -

L Python {ff J1J 2 R AL 1 Ak ] 1 ) R A AN 7] B 4 ¥R R RE 22, Python 42488 T 37 AL RE2E[ERY T

>>> from timeit import Timer

>>> Timer ('t=a; a=b; b=t', 'a=1; b=2"'").timeit ()
0.57535828626024577
>>> Timer('a,b = b,a', 'a=1; b=2").timeit ()

0.54962537085770791

A timeit BIAHIRALEEIAMARLE, profile MIAHPANK pstats HIAH AR ML T SerE KA R X
T 5% (F) Ve 1 P 8 S 1 153, (time critical section) [ T.H.,

10.11 REEE

FER e RO A — Rk, R B BN B IR R AU Bt DAHE B R A rh R B i B i L5

doctest FALFRML T M T H., I alEARIE R rp R A0 SO HR AT . 15 st 4 ) £ B b
e BRI K AR s R EIRG BB e e . SR At s e, e TE ok, B
doctest FAL e s FE AR 1 45 S B [E) P Sc4—2:

def average (values):
"""Computes the arithmetic mean of a list of numbers.

>>> print (average ([20, 30, 70]))
40.0

mn

return sum(values) / len(values)

import doctest
doctest.testmod () # automatically validate the embedded tests

unittest BAANE doctest BHLBEMAS) , (H2 AR ATE ) Sh—(fAR 2 M5 57 o 5o e iy Bl 42 -

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
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1012 {R4EHEE

"Batteries included” J& Python {3k 57 5L, 1o 1 i LA 0 1L KA AS P, kI s o0
fig, AEIAIE. (I

o fliff] xmlrpc.client fl xmlrpc.server BUALMIEIER bR PIFM S EER Y . RIS

M XML, W # AT E AR XML AR S sl H AR 58 -

o PRUH email B A MIME FlHAth RFC 2822 #H B & T CFUE R SCF . AHER smtplib

M poplib &L B AL S GBI BAL , email BB S SE R T AR, Wl LA 57 B
fRASEATUR AR (R A EARER) AR VE A i SR B I

« json BEF# JSON ERHZEE AT, SRALEIRH R, cov BRI G CSV (DAEZ

SRR AR A% X, TN EORLBEAI R AR A 3R ) xml.etree.ElementTree, xml.dom
Bl xml. sax BFAISR XML g H . £ABITG , ELoRAIE(FRE L T Python JE i A 2L
b TR 2 [ 2 (E]

« sqllite3 fiffl e SQLite LORME Rz — e, Fefit— MR Fr AR ZORHE, AT DABE ARGk

TEERMERY SQL FEIAZCE B AT 3B A7 I

o YRR BELAEAL, {15 gettext, locale fil codecs &M,
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cHAPTER 11

Python 1R/ iR =X BT E—F — &R

5 R R S 2 SR AR R T R A A . R SR AR A B/ NE A

11.1 HHER {1t (Output Formatting)

reprlib BAHRML 7 repr O MIMA, HFTHPRARRE R A BRI Bl I 1) SR A -

>>> import reprlib
>>> reprlib.repr(set ('supercalifragilisticexpialidocious'))
"{lal, 'C', ldl, 'e|, 'fl, 'g" ‘..}"

pprint WA REEEEAGE & B & i e g E ER s B, [ H 2 DA S T . 4
FEGE—ATIRE, [ESer IR S A TR, DAV R TR BB g -

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

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

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

textwrap BAHREEMEA M SCARMBE , PARFOFE 2 I AR R -

>>> import textwrap

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

>>> print (textwrap.fill (doc, width=40))
The wrap () method is just like f£ill()
except that it returns a list of strings
instead of one big string with newlines
to separate the wrapped lines.
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locale WAL REAFHL—M8 & A H5 & SO A B EoRME U BORHEE . locale R4 1K) format pF 204 —1 grouping
JEE, T EB A BEAT (group separator) % B 4% k. -

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

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

>>> locale.format ("2d", x, grouping=True)

'1,234,567"

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

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

11.2 {#&E#R{t (Templating)

string HAE S HZ LN Template class, S HIILERRIE & 0 B AT MR . EAHT
HMEFERA ORI, (B R 8
w7 R f ES AT 5844 A (placeholder name), ‘B2 $ II_EAr¥ARY Python R(EIRF (F-Rk. #erAi

TIRE]) W, fH OSSR EENAFSE AR REAE AR b S 2 0 7 R T T e A S . B 59
e EE 5T $:

>>> from string import Template

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

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

R AE dictionary B B 8 7 5 | #50dh  FE AL I B 45 98 01, FR[E] substitute () method j§ 5| %
KeyError. ¥ AE{E4[E (mail-merge) JEZ A HE AR, M Z IR B G RIA WTRER A 52 1, 1t
(i ff] safe_substitute () method ¥ @& — WRERA B>, ©aREENAFSEALE:

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

>>> t.substitute (d)

Traceback (most recent call last):

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

Template [ subclass (FHEE]) 1 PAFEE H 5T FAT9E (delimiter)., Bil4n, —(HAH H[EVER 2% A9t U B
A TIAE, ATDASESS I 0 S EEEAE B . W s o Ak N B4 5% -

>>> import time, os.path
>>> photofiles = ['img_1074.7jpg', 'img _1076.7jpg', 'img_1077.3pg'l]
>>> class BatchRename (Template) :

delimiter = '%'
>>> fmt = input ('Enter rename style (%d-date %n-seqnum $f-format) : ")
Enter rename style (%d-date %n-seqgnum %f-format): Ashley_%n%f
>>> t = BatchRename (fmt)
>>> date = time.strftime (' 2d%b%y")
>>> for i, filename in enumerate (photofiles):
base, ext = os.path.splitext (filename)
newname = t.substitute (d=date, n=i, f=ext)
print ('{0} ——> [} ' .format (filename, newname))

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

AELRALIY 75— (A T, el S s A A 8 2 B 2R S et T DAL XMIL AR, s
T FA HTML 488 5 E) B RTROBT

11.3 = iE#HIZ £ 4 HE (Binary Data Record Layouts)

struct BAHRHET pack () M unpack () R, AR ERE AT E)R AR i HRERE . AT HiBIE
W, W AE A zipfile SRALRIIEET , 6 EIREEE 08 ZIP 45 % * 9228 & 5 (header information) .
JE # AR RS En A T AR EIR S A RN DU A A T AL A EAF 95 B (unsigned number), " <" FIR T2 ME
FoIN, [EME /g (little-endian) {3 TCAH JIE T :

import struct

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

start = 0

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

start += 16

filename = data[start:start+filenamesize]

start += filenamesize

extra = data[start:start+extra_size]

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

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

11.4 Z#17# (Multi-threading)

UATHE J&— i 1 AR B A K (sequentially dependent) )25 {4 5 EAT /Al (decoupling) FY$¢HT. HH
MAEBSTER ST, 284 T4 7T DA A T R X3 i o8 1 25 i AR 14 SO RE g . — (AR A 4 )
B, AT VO BlIRE, e — BT hiEtTat A

PAN RS BUR T R MY threading BEAHAMATES FOE TR, T AR REAR AR 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')

QS
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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.')

ZHATAEE RN TPk, B2 M i =R e S A TAE . [EIIL, threading BEATHR
7 240 7 2 PR R 4G 14 (synchronization primitive), 3584 (lock). ZE{| (event). {§{:% & (condition
variable) F15£[F] (semaphore).

1 E s THMARER, BRG] fEs s — e DA E B R oA, AR50 aR 0 480 vk
&, A AR AAIEE T B A TaE T, SRR queue BRI REEA TAE AR 6 A B A T4
HFEK . BRI Queue YA THATAE B G MR, S RssEr. Wa . HalE,

11.5 HIFIEEF] (Logging)

logging BUAHR AL REF 4 HE ik H ERER S . e T, HERE erpit iR

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')

EGEAEI T

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred
CRITICAL:root:Critical error —- shutting down

TEFRAEE], GRS AN BTN, i O 3555 B8 3% (standard error) . HAtL H 88 TE {0
i, RS R TR, BORHR (datagram), AAREIE)AE (socket) B¢ HTTP falfile#f. Hrrda J s ol AR
RSB SEIEY , #EEA R H (routing) /72 : DEBUG, INFO, WARNING, ERROR, M CRITICAL.,

H EJRCE R 8T DA B HEAE Python BLEE, 0 1T DA M A S FHT 25 v i 1 AR S8 DA A 7 %5 (B 1y H ETRL
(ET, 17 6236 O P R A o 8

11.6 555|F (Weak References)

Python i [ BT AE M EF B (K 2 MO 4347 2 R #FUK (reflerence counting) ()i fl garbage collection
FEBIEEBIE) . B2 IR R A, e Rt e Rt -

b 2SR 2 e A SR (B (R R, 0 55 A 0 R SRt At o 24 e 86 PR R el A (B e 1
AR, B RRBEEM, e — Mk A L (permanent) (2 . weakref FATHZILAY
THA AR HES 2 Bt B EWE . YAy, B B —H595] 2 (weakref table)
2%%%’ EIEV555 | 44 fi 5 — {1 [ 1 (callback). HL74 (14 ] A0 5 B 77 (cache) FR L B AHRIE] 5 5 194

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

Q)
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>>> g = 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 {EHM List iy TH

FFE SRR R TR, AT DA EN Y lise (H351) ZUEGRE . (B2, AR e iRIERae ) 2
&, TR B EE.

array BAHRHL T array O PIfF, EBE list, (ERRERFFIHK LR HAER BT . A #
O JE 7R — R L5 (array), DA (7 TCAL Y BEFF5% — i ) (unsigned binary numbers) [EJff A7 507 (2
SE] "H"), WiE Python B IER list v, AR IE H 0 H (A 16 8 (L7C4L -

>>> from array import array

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

26932

>>> af[l:3]

array ('H', [10, 7001)

collections BAHIEHE T —1M deque () ¥y, BARZ list, {HAEZMNNA (append) Fl3# Hi (pop) [
FERH,  TAE P AR A o R RS R 5 T i B RS (queue) A FE 4S8 553 (breadth first

tree search):

>>> from collections import deque

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

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

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

B TR list FEARLASE, RAUHRAR AL T HAL TR, Bl bisect Bifl, AAREEHREAE sorted list (2
HEFE) et

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

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

heapq BALFLHE T —LLpR 30, RESEEHY LR list RECAEHERT (heap), fe/IMELAYIE H EKiE PREFIE LB S . 3
LR L YA N TR, (EAEBEEREAA list A THE 0 A ARURE), Eaia m:

>>> from heapq import heapify, heappop, heappush

>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]

>>> heapify (data) # rearrange the list into heap order
>>> heappush (data, -5) # add a new entry

>>> [heappop (data) for i in range(3)] # fetch the three smallest entries
[-5, 0, 1]

11.8 ikl (Decimal) ;ZEREH

decimal HEAIRML T —{f Decimal BORMEAYL, JHH it 7p BESE A . AR e i (B e ) o 1 o 2 i
float FfE, #% class $FEN#E H R T o155

o g P AR M A 5 e 3 o7 TR I
o BPORSHESE (precision) T,

o FERIPUETIA, DA 2 i ol B A A

o JBE R/ NG (decimal place), B{

o B S B A AT SRR TR AN AT i e T A

flhn, EEFHE 70 4 T TR L 5 % [ElS i T, 6 il il 72 6 ok o hliE A, AT
MBS, WRIERESIR G AR RGNS, mEmEE g EHE:

>>> from decimal import *

>>> round(Decimal ('0.70") * Decimal('1.05"), 2)
Decimal ('0.74")

>>> round (.70 * 1.05, 2)

0.73

Decimal WY R G REEMIE, & MRIEA 084 RO B BT S S BY 87 A7 7 (8 A 8
(Rt . Decimal W] PATE I T TRHSEMAT R, DA G ()25 3 i V2 M ek o e 2 1 3 i (L IR 6 2
I .

HERRENY KR VA 7S Decimal class REMEIHLAT 38 il i i M4 AN FH (0 RS A R R R S5 e A ) -

>>> Decimal ('1.00") % Decimal('.10")
Decimal ('0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal ('0.1')]1*10) == Decimal('1.0")
True

>>> sum([0.1]*10) == 1.0

False

decimal B ] AL E B SR E ) R EDRG A -

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

12.1 &4y

Python [ FH e i 5 2 AN TE AT R OB A B AIASEAR o 88 P e A R A% 95 R 5 WA ) e 2
Joi, PRI {1 P AR ] RE RS R R R B B IE, BS2 5 1 1 T R R AR o B R AR 7
[t

18 SR EE AN K] fiE 22 %% —7 Python it ] DA 2 BTy JiE AR SUAG 200K AR AR X A F5 20— (R4 E Y
B 1.0 B, (B354 REMAREA B F52 2.0 i, AREHE B TR AR 2246 1.0 52 2.0 #RErffse, DA
O R R

Ry 2 A — M [EHR 32355 (viral environment), & f&—E ST A&, [ HEI RS 47 745 & AR Y
Python, PAK— RSB EN.

AT F R P A X AT AR A [ Y [EeBdss . DARA PR @B ol b, BN A eEER EH T
wyEEERS, [F 2480 1.0 iR, AR REN AR B AT AR 55 Sh—Mf 2.0 iy (EER . e e e
A B LA R T AR 3.0 i, SEEA s S AR A BB

12.2 B FRBR

A2 S B PR EME BB B venv. venvy Sl # & 24 IRREEIUS I OB SUAR ¥ Python., ZLZAR
9 B B AN FRRCAE) Python, /KA PAIZEH python3 {45884 E BUR AL AR Python.,

e USRI I IRe 0, EARIE)E i DB A Bl e 2 4%, PALEJAR (seript) 14T venv BLUAHEIH 4
S BRI -

python -m venv tutorial-env

W tutorial-env RIFFERFEE, & & @7 tutorial-env ¥R}A, [F H A € 78w @ — A
Python FL 35 AYETAS DA A [A] A SC AR AR S A sl A

[EHBERSE R 3 H ORI B2« venv, SEMR A AE H € (R OB ICHE PRI shell T BRIFRERL, HIE bRy
2 BE ] AR RE EORL IATAE R IR A, AR s AT AT (9 . B AR 1L SRS TR SZR Y . env B354
WUE AR AER

— B ARES T - ERERSE, R AEE T .
1£ Windows 24, flif:
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’tutorialfenv\Scripts\activate.bat

7 Unix 8 MacOS #%t, {fi/:

source tutorial-env/bin/activate

(35 Br A2 =058 7 bash shell, WIERAR 2 esh 5% £ish shell, & # AN activate.csh B
activate.fish Z'Kc)

(EV88) () g5 Bt oy ol 8 AR ) shell $i2 78 S0 SRBEUR AR IEAE G iy [EV e B35, () FLAB WSO I DAGRARAE 047
python RFHEE I ATSEIHFE 1) Python A, il 4n:

$ 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 EBEH

YRAT AR —~%4 0 pip IIRRRP R4S . TR R MF . BRAFOLT pip F#A Python Package Index
LA . AR RAFEARI) web 1 bii 757 Python Package Index.

pip A% 1454 “install”, “uninstall”, “freeze” 2545, (TJPAZ2 % installing-index 355, RHUS pip )
SEHE[EIH S )

VRATLAZ I 4 5 B R4 7 AR e Rop AR R 1

(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

VRULAT VA I TR B4 2 A4 B == R A E e A -

(tutorial-env) $ python -m pip install requests==2.6.0
Collecting requests==2.6.0

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

SR AREFHATIAG S, pip WAREHIRAC AL, REAEHARM, IR DR R R 5T
HHBUFZIRA, SUE AT pip install —upgrade AR PEFHEEHRF N

(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 MR 2 A4 5] AR EHEEB R RSB E 1
pip show n PABUR—fFFE B &R
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(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 SrHUREMREERE TG O8N EMS:

(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 ] AIRE A CALLHMBLHEH, (L2 MM pip install WASERIHA. —
Al SR AL Bl T R A B ) — R MU requirements . txt HYRESE:

(tutorial-env) $ pip freeze > requirements.txt
(tutorial-env) $ cat requirements.txt

requirements. txt ] PABEARZ Al , (B ELAEETRE i FH AR X —34000 o i & T DA install
—r BRI BN

(tutorial-env) $ python -m pip install -r requirements.txt
Collecting novas==3.1.1.3 (from -r requirements.txt (line 1))

Collecting numpy==1.9.2 (from -r requirements.txt (line 2))
Collecting requests==2.7.0 (from -r requirements.txt (line 3))
Installing collected packages: novas, numpy, requests

Running setup.py install for novas
Successfully installed novas—-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip A HLYIRE. AIPAZ % installing-index $55g, HHURTEEN pip FEIWISCIE. HiRiEs T—HEEM
[[) HAE %3 B2 4F Python Package Index R DABUBAYEE, AJLAZ % distributing-index 555 .
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cHAPTER 13

R I RBE L) 7

(EV G A 454 A EV 35 81 Python (18— (% 11 4 38 2L 41 Python SARIEVE BB 2437 o
B, ZREERE T2 R?
A IE Python SR —H43 . SE 3 U AR EBE P A SO (L 5

o library-index:

it SR FE, ST RN (BINE) 5% %10 RnE. WA A E
FIRIAH . BEMEY Python BT HRAS €6 & K = MR MG, A LeBigH vl DAGEER Unix {545, i
HTTP AR Sef . [EAERLEL. a5 s CGL A, A Ek . KarE HAMTS .
5 o 2 2 FEI T DAGRAR 7 AT Wb LB 4 mT DA

o installing-index : [EJMH AR FE f11fn] 2 26 HoAth Python {7 FH 2 Fir 4 55 HOARAH

» reference-index: Python DA ME R AFFAEI . S0 SO AR G L0z 7, (A/EE—RRE S
A G r e R AR A .

5% Python [ & :
» https://www.python.org: Python ] = 2L485G . B aL SRR . SO DA S 4k £ Python AH BRI 1) 48 EL
« https://docs.python.org: He#i5H R Python B34 .

o https://pypi.org: Python Z{425| (Python Package Index), 2 Wijth#[EIfEF) Cheese Shop', [FI4& T fii
FI#& B¢ Python B RS, [ERRAMEALREEIW . — HPAtAEEEA BAARE2AG, AR ] DAS BR 5%
Ve i B3 i3 [EE) HL e Hofh A 383

« https://code.activestate.com/recipes/langs/python/: Python Cookbook +&—1#AHE KAFE G, A5
A R AL A A TR IEIAR o R EMEAS 2 0 BB B g 4 7E — 444 [F) Python Cookbook
(O’ Reilly & Associates, ISBN 0-596-00797-3.) f{jE4EH,

« https://pyvideo.org FEMF RS € B2 HFAL R @ [EMCAE B Python MBI Aoy .

« hitps://scipy.org: The Scientific Python H£% (Bl £ T MO S SR PR, DS JH I
EER . RS, JEERESE. BEREE. Sl g —R15NEd.
47 Python A BH 11 B ) B [ RE M1 ¥, RSAT PASR G B BT BARFAL comp. lang. python, =i E a2
python-list@python.org AYHIZFE B (mailing list). i A AH R0 20 B 0, DR) bt e U 81 EG o BB F:
Holr B B — R . BREABOAARHNES, R () B, s s st T .
T 2597 B A AE https://mail.python.org/pipermail/,

! [Cheese Shop (#Z)E) ] /& Monty Python (¥)— {58 : —(EFEA—SGRE)N, BERLEHERLE, \EsEEs 4.
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TETRIGZ B, 5 CHERE MR A LS (pfsE) FAQ) E A BAE]. FAQ 7l Hh SR 2 i 1Y
BRRE, ARz MEE 20RO REMEN L.

(%
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cHAPTER 14

BN\ AREE A1 s AT D& (L

7 S AR Y Python B R 2% 7 3% 5 B i A EI 2 ) s A EE S 5t [E)i 2R (B (history substitution), 4H{LI7E Korn
shell il GNU Bash shell 13158 . EMEPHEEH GNU Readline pgxQBEAREAE, T 1% 2 4 5 1Y) JEURS -
EMEXEA T H OB S, EEERMMAEET .

14.1 Tab #BE 525, (Tab Completion) 0 sh i2[[1#F 8 (History Edit-
ing)

TEH R DB IR, SRR MR B B2 W RE o HBIEVT, BrRAWT DA Tab SN H B 5E
JRRREC; B @A Python X BUAR ARG . i sk W AN T FBEAL 44 R . BH/ME 2 string. a (R
7y B (dotted expression), B BRAR—M ' . 1 ZHTAGERAORIE, RERBEORER R FRE I,
MY ABSERIER. RER, WR—EYIFA __getattr_ () method (J53K), [k e i%iER X
0y, Bk RE G AT AR B e SR . TR e R AR g 2 e E R e AR
%%%ﬂ%g,—@%E.mﬂwmhmvxy%%%¢eET—&E@E@ﬁE%ﬁ%,%%ﬁiﬁﬂ
IR PT AR -

14.2 EENEHEXNERF=E

SRR A O B g b, AR RER B — M B KA (e — B [E Wi e sl o
RBETER K BT IR 4G T O A HE sk GRIMTR% (parser) HITE N —4T 275 75 Z 4 HEERC (indent token)) |
ACHRERE T H B S T RE € 6 BRI E R . A e R d (SR ) 9%, 51
SERHABST SRR LA, AL RA

A ReEE BB X B RO R, CATAE— BN, B IPython, ‘& HAT Tab # H 5% L.
PR TR o e E A B S (. B AT ASE 2 R EURE e i A S HoAt e AR o 55— (R
WEA BB, FE] bpython.
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cHAPTER 15

FROSUER . AR

TERT MR T, 7788 (floating-point number) 2 DAKEM(E) 2 (—iefir) i/ R. BTN, 7E+igfr
/N

’0.125 ‘

APAHE 1710 +2/100 + 5/1000, [RIEEHIIERE, /N

’0.00i ‘

AP E] 072 + 074 + 178, 3 Wi /INECA AH R A BLAE, 1M il — ELIE AU IR R BT DA R, 1R3& DA
THERIEIR

KM, R 1A/ N PR DA 30N R . — IG5 SR E], AR A - (7 B U
AE BB B AEAE R B P ) e 5 7 B s o

EAEA T, B EE R SRR DA 13 (B, AR DA A3 {7 /N

’0.3 ‘

S, EAILLL:

’0.33 ‘

e B S IbpUR S

’0.333 ‘

USSR 2 A AEE NI, R SRR EL AR 1/3, (AR 2 AR HOR, 1
= 13,

FIRRITERE, A IRIBUE AL DA BeRs RN, /N 0.1 Rl 3 O/ MO HE b 0
FE IR/ NI, 1/10 G PR /N

0.0001100110011001100110011001100110011001100110011...

HBAREAT A RO, Rt R eS8 UE . 1 BALE R 2B, 1R B R 3 i
HER IR, Hh PR R A S e, 53 MAcER, ARHIE A FRAF8 ¥, 7E 1/10 )
B, THEAAE] 3602879701896397 / 2 ** 55, [MimkERIE R T, BASES%R
i 1710 R ELIE A .
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HUR BEBUR X, AR 6 A 8 B2 L WU {E . Python I B — M T LT ME, H
LT AR S ) LU R BRI A BUE . AR 2 B E A, AR Python LA €1 EI
H e I LB, HFOR AR g 0.1 B e AT UE, e EURED:

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

ig BB A MOE 2, LA Python (7 U PREFAE AT VA SZ RO HER , L BUR 8 AR 1 (e :

>>> 1 / 10
0.1

— BB, HEIR B B AR AR ER 1710, (BEIEREF R BB a8, feds
TR HE SR B

H W E A FFZ2Z AWM T oM ¥ LR — M &R
3 O 4y #. B oW E: # 5% 0.1 F  0.10000000000000001 Al 0.
1000000000000000055511151231257827021181583404541015625,#H 3602879701896397
/2 xx 55 3 Rle HAE AR T A B A R RO, AR — R e T AR, IRl

eval (repr(x)) == X
JEs |, Python f42/R 5 IC (prompt) HLEHEHY repr () MU L EBEW A 17 184 R

0.10000000000000001. ¢ Python 3.1 itfd4fs, Python (FE R/ MIRS L) BiAe e IR H A
O E B RE 0.1,

VERE, RGP AOR T ARRORFE, R Python (R (bug), SR RMERESROGE R, HER
A A RO, N & BRI 00 B R (HEAAAT SR o 2 TR @ B
WiEE, R R DA B S e AR B )

(EIR S 1, PR 7T REAE A S Hs (¥R 5L (string formatting) (AR FRLE 14 21 3 :

>>> 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"

WTMR—REENE, ERIEERL, PHERr e L5 (R FAE S AFIE RS ME T &
Lok

BHELIEREGELE N L8, S K[, 0.1 N2EIERY 1710, =8 0.1 BYMEH N, A E(E
HEREER 0.3:

>> 1 4+ .1 + .1 == .3
False

[A] IR 0.1 AREFFEIRATRSHERY 1710, 34 0.3 ABEF ISR 3/10, FHSEM round O sl
AERgHE):

>>> round(.1, 1) + round(.1, 1) + round(.1, 1) == round(.3, 1)
False

BESR S P R MM RS E S, (H round O BRI ABFR BRI AE By, —2, K
TR 14 S gl 528 A T DA ELAH e -

>>> round(.1 + .1 + .1, 10) == round(.3, 10)
True

TIEAE MR R BRI S KT [FORvESZE] B, SRR T [0.1) R,
AR A R B TE SR BEAR AT PAS % The Perils of Floating Point (785 #)&8 %) .
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Al SRR B aA T3 R E A R B . | AN, R b3 B 450 | Python 11 float (3
B EE AR, RIGT BRI, MR RS BRI L, B UGERE R) BE HE N g R
2#%53 4y 2 1. E SRS MR AREC M E 2B, (ERFERE, EEdETEaER, Hi—K foat
TR AT RE B R Z B B A B

SR 17 B S B A LE P, (R IREET, ﬁﬂ?ﬁ@ﬂ%?ﬁ%ﬁgﬁ%%?ﬁ%ﬁa PAF AL
ANZTER 8, AEWL e A ERTEINAIES R . str O EHELARN 2 2R, M sEwmEr s,
2[F] formatstrings 1B J® str. format () method (ﬁ%) ARG E &

HINEENEUE TN R BRG], AR decimal #i41, &R EHIEE H N e 5 E A E S
il B FH R S i 5

F3— RS RAEHEE A A% E fractions B, RARALEOAA FRBUREMER (H LT ARSHER R 1B
173 SERRA T ) -

ﬂﬂ%ﬁ\m{%gﬁﬁﬁﬂ’ﬁifﬁﬂﬁﬁ R IER%E—F NumPy £, PASH SciPy SZEEALRFF 2 R SR
FrtEE R M. 5 2[E <hups://scipy.org>.

HEFERWEET, #ARE a9 B8 — M foat fYRS #E {5, Python $24tfy T H vl 1% B i i, float.
as_integer_ratio () method 7] ¥§—1f float [F){H £ RE4H

>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

HIA % AR Y, BT IR P B G (-

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () method PAT/SHE(L (FEK(E) 16) I float, —HEATDAKS Hh VR &6 1 I ok 77 R 1A -

>>> x.hex ()
'0x1.921£f9f01b866ep+1"'

TE A R 7N HE LR TR AT A HE L E 2 float {5 :

>>> x == float.fromhex ('0x1.921f9f01b866ep+1")
True

HI A RZ BN VA RS HERYT TR G0 A AE S RIS ) Python 2 [ rI S BLA BUE (B R RSP 6)
B S R M RS A AR (W0 JAVA AT C99) =2 [E1g k.

F—A M TRZ math. fsum () X, BETERHELAMIRFEICE S REREROIR . BB BB B 7
EP AARRHERE, EEBE (KA 14%( (lost digits) Jo & AT AR BHUSGE AR B HEREFE (overall accuracy), {15
R e 2 BB EI Y B AR R HE R R -

>>> sum([0.1] * 10) == 1.0

False

>>> math.fsum([0.1] * 10) == 1.0
True
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15.1 RREIRZE (Representation Error)

A e AR [0.1) mol T, [EEWIRE O SR R O TRER . DA IR SRS it
(LiF BN RO BT

Representation error (FRikinzs) RIEEEENEEY, Hi (HEBLEEKZH) A/ NIERGER I
HipA =y (R 2) /NEERER. 3842 Python (8f Perl. C. C++. JAVA. Fortran AR %) @wH A
G R RIS R HE TS B ) R A .

[EHHEIE? 1/10 RS L A—M8 — 30/ NECRFEIR . 24 (2000 4F 11 1) #FFrA i s s
{1l IEEE-754 J7 Mo FARE, [FLHA&T T 197 G #8A IEEE-754 #5404 vty [ 65 (double precision) |
HARIE] Python (1) float. 754 double {05 53 (ICHYKGIE, BroATEMIARE, FENGE %5 14 0.1 #EIF] i
W8, VAJI2**N RSN, JE J IR 53 ATy RS, wl DAY :

’1 /10 ~= 3/ (2%*N) ‘
FERE:
’J ~= 2%*N / 10 ‘

A2 E] J AAEHER) 53 o0 (B >= 2%*52 fH < 2%*53), FrbA N B)RAEHEZ 56:

>>> 2*%*52 <= 2%**56 // 10 < 2**53
True

HHY, BV IEEA 53 A, I S56 e N ME—{H. T J fef TR BE R KGR i AR BT

>>> g, r = divmod(2**56, 10)
>>> 1
6

HRA AR O 10 fBY—2F, BT DASREER 1 (oM e i i (o2 i 45«

>>> g+l
7205759403792794

FEPA, TE 754 K5 RER ) 1710 A ME 2 -

’7205759403792794 / 2 ** 56 ‘

A5 TRV RERIBR DA, &0

’3602879701896397 / 2 ** 55 ‘

AEERE, HURFRIMA G, PTOAE BB BIC 1710 07 —86 WUREME AL, ROk &A BNk 1710,
(EFEALAT S E NN AT RE 2 4% 249 1/10!

AR ISR SREV TEF]] 1/10: BRI LIRAREHE 8, tonl 2 & RIS 2114 754 double fr T (M :

>>> 0.1 * 2 ** 55
3602879701896397.0

U % 70 WA 10%%55, MW AR BIRZAELA S5 R it o 87 B -

>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625

T8 R AT AE 55 IS v kS VR S0 2 A 1157 4 0.1000000000000000055511151231257827021181583404541015625,
B BURSERE ) T, B2 EE S ({335 Python [EE IR A ) S4B 45 & A S 17 (R4 308

>>> format (0.1, '.17f")
'0.10000000000000001"
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fractions fl decimal BiMIREMIE LRI AT A S :

>>> from decimal import Decimal
>>> from fractions import Fraction

>>> Fraction.from_ float (0.1)
Fraction (3602879701896397, 36028797018963968)

>>> (0.1) .as_integer_ratio()
(3602879701896397, 36028797018963968)

>>> Decimal.from_float (0.1)

Decimal ('0.1000000000000000055511151231257827021181583404541015625")

>>> format (Decimal.from_float(0.1), '".17")
'0.10000000000000001"

15.1. FTRiERZE (Representation Error)
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cHAPTER 16

Bt [

16.1 EEiER

16.1.1 SERRETE

TSR A, BB A A RS R A HEE . A H BT, BRI FHRUR T W
B A AR SR, EAEE HHEE R 2 AR Bk AR . (1 except FAIHE try BIAZ A g PEIK)
BIAMEBTERE N AR5, ) ALt 2R En, SBEEZRY ; &S RERA—Z A —ik
IR IEE] . A R SRR AU AR B AU SR 5 AT TR A 1E W AR
] E R FIOCE R R FOCM A R B o0 (B 2 Control-C ok Delete ) & HUH#iAEIR [0 3] 342
%j{;l:' TEFRLSMATHE A — P, ©5]% KeyboardInterrupt B4, {HAIDLEBE try PRk
RRBEHE

16.1.2 T[#{T8Y Python [FlZ

TE4H BSD /) Unix %t 1, Python [EIA W DAEHANTT, M4 shell EIA—FE, @@ HCE A FiEST:

’#//usr/bin/env python3.5

(e P paTa 1) (EEAN DR — T THEN. +1 LU A=
TERICPE |-, 5P Unix HESUEAT O \n” ) 8, TS Windows O \r\n’ ) [T ek
B k0 JHIRAE Python th B HEVAR.

AP chmod 45 4 EIEIAH T PT A TR ERERR .

’$ chmod +x myscript.py

1E Windows £ 45 I, [ A4 A&, Python 2R @ HE)I .py #§%E 8 python . exe
BHELER 2R, EHEeE 12 Python H it & /EEEAEST. BIMA WAL .pyw, EEFENEET, @HEEH
BLIE ) & 1 7 G gt b -

! GNU Readline 24—t [ 7 7 f €rBH k35— 2.
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16.1.3 EEIR[FEHIESE

FARH B A U Python R, AFR (B H B ae Wedh AT — SO EDEHE 2 ARE 09 . ARmT DA I i B —
#[F] PYTHONSTARTUP FERIE S BURE B, 2R MESEHHELSMNEESL . ERIHRERILL Unix
shell ffj .profile .

15 (A 52 U7 B AS X Fp ol s, Python fEEIAR i BUiE AW, AR R A G, # /dev/tty fE
[E5 A 1 AR IR R R € (75 IR B R H B . BfEAT H B IR MR — 4 25 H P LT,
B P F 5 import B9 44 1] PATE BB A M BR e s i o /R0 0T DATE B AR R el s# sys . psl
Ml sys.ps2 FEHIRFIT.

WHRARARAE 5 7 H B BB M BB RS, (R AFE SR E R R P B if os.path.
isfile( ‘.pythonrc.py’ ): exec(open( ‘.pythonrc.py °‘).read() HFE=CHERR EEBEIT

Ee QAR E—E A b N B, IRl HTEEAR i e 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 #2447 WiME)] T (hook) EARFI DA EXENL: sitecustomize fl usercustomize ., BWHEE
UWATEVER), R /e TR Z BRI site-packages [ & . [E)H) Python [FiE 4 135 Brfe Al :

>>> import site
>>> site.getusersitepackages ()
'/home/user/.local/lib/python3.5/site-packages'

BAE, AT ATER% HE b Ald— 4 usercustomize . py BIM %, EUGEAEMATMEABAFL D .
B 5 8 Python [fYAERIFI, BRAFEDA —s BIHEE) AZE ] B E) import .

sitecustomize WIE/E XM, (HIE 2 &S0 S P BYE 415 site-packages H (B N Al g, [E7E
usercustomize ZJj import . BEEZAATH2(E site BN M.

I3
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APPENDIX A

>>> HH)3 shell FYTHE Python $&/RFoC. 5 I BEAE B s o AL B 07 sUes AT i AR A 191
o ATDARIR:

o e AR RIS IR . B ICRCR ZeA g A (delimiter, BIANSESR. J5fE9%. E45
SRk =515%) [EIR, sURTERRE —(R$HMids (decorator) 2 4%, Zi AREsUAGIE, H.B)5K shell
HURIYTHREL Python 42/RFJC.

o FZFE# Ellipsis,

2to3 —{H# 34 Python 2.x s TEHEIE) Python 3.x B MGAY THL, & 3 BB KA1 AL ZEHE A
BB 10, T 32 L R AT DS T S 3 T BT B )t

2t03 7E A MEHER X FE DA Lib2to3 Bl A s B3t 7B 1 i A8, 7F Tools/scripts/
2to3. #E2[F] 2to3-reference.

abstract base class (%K) g EEE (XEE ABC) #4t T —MER N ITE, 1F
Elduck-typing (WFRIE]) MG7E. HABSERI AN, B2 hasattr (), HIBEAER A A5
(PR (151N s i 8 A7 5 ¥ (magic method)) . ABC [EJHI[EWEEfY subclass (FHAE)) , B MEIR4K
H % —1{# class (FHE]), HA5A 4% isinstance () K& issubclass () #i; sH2E abc BALRY
[EIHASC 4. Python A5 ¥ 2 [EIE ) ABC, HNERIEEM (F£ collections.abe i) . #F (£
numbers ) . H (FF io B4L) K import FAFZR AL (7F importlib.abe ). &
ATPAE ] abc B4 AT 3 O ABC,

annotation ([EJFE) —HEZSA8L. class BME. pRCAY 2k ml EEOEAH BB O EEE) . FRAELG, &0 FARAE
[Eltype hint (BIERER) .

FEIEA IR (runtime), (S S8 BO EVRE VA BEAF I, (RIS . class JBMEAN R U0 DR, 0%k
FEAETERRA . class FIEKZCAY __annotations_ SF5RE T,

#5 2 [Elvariable annotation. function annotation, PEP 484 F1 PEP 526, =025 &G o BeEIRA .
IR A VR 74 5 A B 8 Y75 2 () annotations-howto
argument (5%8() WFIY R XIRFPLEE LS funcrion (Bimethod ) WIE. 51 8CA WifE:

o B4 7| B (keyword argument): FERRZNTEIY F1, PLFRE)IT (identifier, 4N name=) BHFEIT |3,
B2 DA ** 12 1A dictionary (Fih) [ERUEMELERS 3. B0, 3 F 5 #RZPAT complex ()
L] v ) [ 5 |

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})
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o 15 E 51 ¥ (positional argument): NJe BT 5T B L8 T | BOTHE— {5 B LA E IR
B, A () fEE) * 2 & iierable (PEWCHIFE) PTHOTCHEPER. G0, 3 F S HRLAT
R NCIVATCIE &

complex (3, 5)
complex (* (3, 5))

5| BB s A0 e R B PR [ oS B, B SCILIE R i i AR A R, 5 () calls Bifi . 72
g b, ARAE S AR T AT ARG R — A5 18 HRPAS (i o i [ s 0

Sy 2 ORI parameer (Z80) WH . % LHEET 58282 B 2EE, YAk PEP 362,

asynchronous context manager (JEFRIZBRSBIEBIR) —H T PAEH asyne with Bzl d ir REEEEK)
Yk, e EERES _ aenter () fl_aexit__ () method (F¥:) A%k, i PEP 492
FIA.

asynchronous generator (JEFIZBEI:ZS)  — W & [\ {Easynchronous generator iterator (3E[R] 2 E1AE $EEM
) R, BEREREKRG ML asyne def ERMIHFEMR (coroutine function), {HA 124
HT yield #ERX, fEEM RS HL asyne for [FIREMH.

B R ATHEE 3 AR F s — AR R EA g ek 2, (B, AR FRER FEA BERX
% (asynchronous generator iterator), #— ¥ FKJEN HEAREERE, I 2 MHTHE, PAREGEL
.

— M AE[E S EAE 2 R R AT fE 4 await B, DL asynce for fl async with k=,

asynchronous generator iterator (JE[FRIZBE:ZREURCES)  — W Hasynchronous generator (E 7] 25 F 4 #8)
PRI N R

& & —Masynchronous iterator (FEFIEENLEE), BB LA __anext_ () method gIFNY K, &[] {H—
E W% R 14 (awaitable object), %) TAER S E A2 R 88, HEBE N yield
i yield ErEg (R mife )y, Rt BHATRE (O s 8O M E 1Y ry PR . BaE
R FEA BERE LS P __anext_ () EMHF ] EFY A RO IR, & e 5 ki
FREAT. 52 (E PEP 492 1 PEP 525,

asynchronous iterable (ENIZn[[EMCHPE) —HP1:, ERILATE async for PR PRl . 2ZEE
B __aiter_ () method [B|fH—{E asynchronous iterator (FE[EIZENLEE). B PEP 492 5] A,

asynchronous iterator (JEFIZBEMRES) — M E/E __aiter_ () H __anext__ () method [¥ 4 {4.
__anext__ /A [l — flawaitable (W] % f5 ¥ F) . async for & AT Ik [ A B £ 1Y
__anext__ () method FrE[H ] SR, EHEITE 5% stopAsyncIteration fiil4h, Hi PEP
492 5| A

attribute (Ji§tk) —FEEEY A BB AOE, ZE KL REE R M 24 BEi#E A 2 (dotted expression) ()44
gz M. B, WERYMH o 5—REME a, HIEZEIERE o.a #2 1R.
WR—EYE T, BT 4 FAZ H identifiers T & 382 skE)FF (identifier) (/)& M2 A
THERY, BIANfEFH setattr () o BIE BN & M A e 5 50 FH 240 P 5 ORI, 1 2 7 0
getattr () FKEISE.

awaitable (WZEf5PtE) — (T AYE await SEE X Py . ©r A2 —Wcoroutine () |
HE A __await__ () method ¥, %E5%(E PEP 492,

BDFL Benevolent Dictator For Life (#E{"25M 3% ), X4 Guido van Rossum, Python 183 .

binary file (_iERIER) —EAEER BN R Abytes-like objects (BN TCHER P ) 1) file object (REZEME).
TIHERIAREP T DA R (rb ., 'wb' B 'rb+') BIERAEZE. sys.stdin.buffer,
sys.stdout.buffer, PAJ io.BytesIO fl gzip.GzipFile B,
i s(Bliext file (XFRER), Ea—MAEERIRE A st YIHRREREYE.

borrowed reference (f%J]ZM4) £ Python [ C API 1, f& 5| H2H5—Fhxtgal B, %4 mft
HHAFEAZEI . WERXRPE BN B — 2588 B, SR e ] AR ERRTR
W) B 5 —strong reference AR E .
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¥tborrowed reference WENY Py_INCREF () DA E JH# (in-place) ##(FI[Elstrong reference 24 Bk 1L
¥, BRARZYE R RETE I R K A 2 IR i B(E). Py_NewRef () Rz AT IR EESr— 8B

H)strong reference.

bytes-like object (JEfLjCZHH M) —1f 5738 bufferobjects H EEEINE H C-contiguous B R IIYI: . B
AW bytes., bytearray fil array.array ¥, PARHZLE BB memoryview Y. $H
AL TCALER P A ] A S P e ) R A T S R R R AR . AT R AR A
socket (i) #Eik,

AU AT R R PR . (EIRA SR @k Se A RRE) [T sl & e A R A 1 L
PSR G (E W ) Y4 bytearray, PAK bytearray [} memoryview, JHAlff 555 28 ik
il R A TEA AT Y (TMERER A TR ) s S dE bytes, PAM bytes
YA memoryview,

bytecode (fjC4Hf%) Python [ IAHE € 1k 4 22 1M 7 JTCALES , & J2 Python #£37E CPython H 3% &% v i (E)
R R ACALTE L e e AR .pyca‘@%%qﬂ DA — R4 T ] — (A S A s b (]
PAAS ﬁﬁﬁﬁﬁ%i?ﬁﬁﬁ%lumﬁﬂﬁ%) AR [P EE S (intermediate language) | {5([E) i@ T7E—
i viriual machine ([EMERES) L, szEeARs i T BLAE L C AL 3 B A M55 (machine code).
BEHENE, ujlzzﬂﬁ%fi iy I e AN [ ) Python [EJHEA% S8 2 REVERY, A REFEA A AR 1
Python 7 [ R IR 2

(L TCALAS R 212 AT DATE dis BEAHAYERA SO 4 3] o

callable (W[WFIIBITE) —{f callable 5277 DABEVE I, VIR TTRELA K UL A4 — 31 (3
Hargument):

’ callable (argumentl, argument2, ...)

—Aill function BLILIEA fRimethod /2 callable, —BA EHAE __call_ () F¥EM class 22 Bl 21

callable,
callback ([I")  {EE)S | Bohl R ) — B F22 (subroutine) pRxC, & oA AR A L A R [H] B A7

cass (JHE]) — 0 58 7 & E BB . Class B9 7€ 3218 % & 2 & method )€, &L
method 7] PATE class B BB FHEFTHEAE

class variable (RHES80) —fH7E class 38, FLMERZ L RETE class R (LRI ZTE class L)
BiAE T S

coercion ([ENHIERL)  AE30 K Wi A A [ 2405 | g s vE AR b, R B o R S — A ER
k&= (F) (implicit conversion) #F¢. G40, int (3.15) @ FEHEFIE#S 3, HFE 3+4.5 1,
BT HOR A FRE (— int, —{# float), T W5 | B BLE g EIE R BB 2 % 4 6
I, FHRIHLEE1%E TypeError. QUREGEIHIER, Eﬂﬁﬁ)ﬁﬁﬂd%‘l%@l B, e ZA
%Elm; BT IE#IAE (normalize) [EVFH [ AR, BIAN, %A £loat (3)+4.5 MiAREHE 3+4.5.

complex number ([E1%) — A3 HH AR SR, Eﬁt}@?ﬁ%&?%ﬁ@%ﬁ%ﬂ?~ﬁl§‘%ﬁ%ﬂ~

ARz A F#u2EEEa (-1 frrR) e, REEFEER Rl i, £T

e (E] 5. Python [EV 1 HEIMY 1%, ERMEE MR RIS [ERa gz

B 3 PewES, BN 3+17 . EEH math BUAE THASEO0 N RES, #50H cnath B4,

i%g§m~ﬁ%ﬁﬁ?ﬁﬁ‘é’“%@%mﬁ IARAREE 2R E M TR, IRERT-RERE 2 VR nl A%
Hb 2 A

context manager (T§BEEPRAS) —fH ol DA with BRIA B AT BB Y 08, T2 %M E %
__enter_ () Ffl__exit__ () method 3. 35 2[E PEP 343,

context variable ({%Biss) W8, HAEW AR LN XAy S ImA A . 880 AT 4% I
fi#i 71 (Thread-Local Storage), fEH:", —{fs¥ER AT T B R A A EMME. SR, B
TEE e, @ﬁﬁ%ﬂlﬂ_fﬁé'@ﬁz{@rif*, Wﬁf*ﬁ”%ﬁlﬂ’]i%ﬂh_7 ETIﬁB’JHIEHbHﬁ%

concurrent asynchronous tas 5 BB #H2([F] contextvars.,
t asynch task) 1, EREEUIRERBE. 521 text

contiguous (BHAN) UNF—H4EH W 2 C-contiguous & Fortran contiguous, R’ € fE) g1 [E) 28
#H1 . FE4fE (zero-dimensional) [ 4% 18 [ 4R/ C A Fortran contiguous ., 7F—#i: (one-dimensional) [§%1)
T H W EAE RO RS T A A b HES ), L ZR G NE T R A 2 B AR IE R . 7E 2 419 (multidimensional)
C-contiguous i v, HEp EHE 70k E) 735 4RI H IR, et — M RG b et 28, 7&
Fortran contiguous [#i41 51, 55—{Z 5| 8 bt .
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coroutine ([fift) [fiF2 2 fIFes (subroutine) [y — M EEIRE S TE . Rl 2R A I A ey ] i e A E)
P73 —(ERE B DIR . AR T DATE R 2 AR IR e W Bt AL R . B MAEEIA async
def BRIARB M. i 2[E PEP 492,

coroutine function (WFEif) —MEEEicoroutine (THAE) R . — AR EEDA asyne def
A oes, EfEErfd await. async for Ml async with BT . 15 4R#T H PEP
492 5| A,

CPython Python 23 3E & MITEHEE /E (canonical implementation), #%$fi{E python.org |-, [CPython] &
TEATFEAE L ZERF T AT, DA IC B R B B B F W ELAE, 191401 Jython 5§ IronPython,

decorator (BffigN) —MER, B EES MR, BHETGHH ewrapper 5, PEME—ER
54 (function transformation), ZEAfELIHH A& classmethod () fl staticmethod (),

Fetiian ik FUZRRRRE . DA W ek o FRAERR SR 2 SR

def f (arg):
f = staticmethod (f)

@staticmethod
def f (arqg):

Class WLAFAERH A MMES, (EAEIREIIARE . BREEMZ N ELEE, w2 ERUEFM class
SE SIS

descriptor (#iiB%) (EATEFRT _get (). _set () B __delete () method F¥{f. H—
1 class B VL2 — AR, R R TE S B A R R 5t . %, M ab KREUE.
e B EISR B B RS, & 7E a (1) class FIUR AR A RRE) b (4 1F, (HANE b 2R, 1
HHE HE R A2 method €y . SRS FLARE A FLAE Python fYRASE, HWEITME#£LT)
BEny T, SHThAEmEIEE . method. J&VE (property). class method. [EJfE method, DA 3% super
class (SCHIE]) 192 M.

B M A 2% method B 2 &I, w52 (E] descriptors B A #H (I 5 H «

dictionary (‘y2Mlt) 1 B W [%1) (associative array), (T2 0 S8 € g i 21 (H . 58 o] AR AT A5
__hash__ () #1__eq__ () method [}J¥{4:. FE Perl gt FREIZEE] (hash).

dictionary comprehension (‘pUi&syisy) BB VA, AR @ T ER YR 2 seR
T, EH AR FHME 1, results = {n: n ** 2 for n in range (10)} &
A — (i, B T n MEE n »* 2, 72([E comprehensions.,

dictionary view (F2MLE#l) 7 dict.keys (). dict.values () M dict.items () [E{EHY 0
B8l MR at T R I EH B AR, B RN I SR, R € S s s s
B, A REH I AR E) e ey list (HR%1)), ZHH 1ist (dictview) . FHZ[E dict-views.

docstring (I Hy)  —fH¥E class. R EBAL P, VRIS — MG BN FE SR, R EEEN
WATHRE G 2, (e G asial, EWO AT class. pRaRERALNY _ doc_ EIEH. H
JAEIRA -8R ] DA (E)4 (introspection) ZE[EVEF ,  [R It & Je 94 A ETRH SCHA-A7 RO HE L B

duck-typing (M5 7MIE]) —ERAEAXRFEM, EAEHEBEE EY O BERE S © 2w HA EikE
AT B Z (42, method Bk J& 4 € B AL gl Pl sl . (TR e Bl Ak g — WG 1 if
HuEskg—EE 1, KEE—E2—EET1. ) HEEREA RS ERE, HoRami
WG EE 2 TE R X (polymorphic substitution) AT 885 . W6 T ZUEZRA A type () 2K
isinstance () HEATHEIE. ((HEHE, WFREIN AR 6 248 K 38 (E] (abstract base class) A
Fe.) R, Bl GEM hasattr () JE, SU2EAFP BT .

EAFP Easier to ask for forgiveness than permission. (55 >R B LFERF AL ) B LAY Python 4§
JEHS e B R SR B R A, (B % A S A R R P 50 41 o 38 R (B Lt s
HEF O RIFAET LW try fl except PR, B L2 HMEET (Fln C) & WALBYL &%
e T ¥ 1

expression (FEFIX) B DAREREAGERR(ERFEE . EA)EE, —MER Gt . 48, BT
B, Al pR Py S B OT R B A, TS LT RE R . B2 HARE AR
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52, [AEFTA ) Python 555 MG H G ER X . BANE —Lstatement (BEAR) ANEERLH VL,
BN while. BR{H (assignment) #3 2 BA, WA A,

extension module (#EFEEi4) MDA C 5 C++ S B (WAL, ‘B A Python 1) C API ACEEAZ. 0 K (i H &
AT HE) .

f-string (f2p) DA £ 8 'Fr [ERIB0 PR SO EBREE [f 78], R 78 SO 4
2. ([ PEP 498,

file object (REWik) — 0 38 i J] 3% 3% B 7% 22 & iy (file-oriented) API (1] read () B{ write () %
method) HCHEEAE G G 1F. IRIERSEW o i X, & BEE 0 58 2 B R 22k
& HAWBAL ) A7 SRR (FIanERMES A / i . SOt BEI 4 W, socket (i) . B[
(pipe) %) MYFFHL. HERWHBRREI 2848 £ 41 (file-like object) B % 37 (stream).
HIE L, A=MAERY M R =& 5048 5% B =& A48 ST % . BEMINAHAE o
W E SR . BRI 52 open () M.

file-like object (KIKERWINE) file object (FEZEWIF) WIFFET .

filesystem encoding and error handler (K§Z & MUSFEESOEPIFX)  Python JIT i I it — i &5 i 1 45
IR, SRS BEE R FIIALICAL, DAL Unicode i 23 R %t

T % R S A A ZE PR B RE TR A FIr g /it 128 BN TeA . WA R R S AN v E R L bR es, HI
API {0 &5|%f UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () I A HAEL
A 8 2R 00 A A R £k B P R 2

filesystem encoding and error handler (¥ 25 & &% % 1% Tl 88 52 g ¥ 08 =) &5 /£ Python [F) &) I 1h
PyConfig_Read () PRI KRALE: #&[F filesystem_encoding, DA PyConfig [ E
filesystem_errors,

#t % (Ellocale encoding (@IS 4HE) .
finder (SHBi%) —MWYE, & EREIELEY import (A F K loader (WALE) .

¢ Python 3.3 §1&, A WTEHAIA SRS 1 UIAAE F 48 22 (meta path finder) € §i[f] sys .meta_path,
Wis4 1878 B F 4 2 (path entry finder) € {fiff] sys.path_hooks.,

%2 [F] PEP 302, PEP 420 1 PEP 451 DL T Z 401 .
floor division (1) FHUEEERTE) 1) N AR & 5 B B BUW BB R L. 1) U BRE R E R T2

/). Bm, AR 1L /7 4 WEHEASRE 2, H float (JRERED) ERIEIIRIMER 2,75 RE. @
HE, (-11) // 4pEERRE -3, HER -2.75 #ié T EEA4E 5. #H2([E PEP 238,

function (P:X) —HEABRKBIAX, EREEEMEE EE L, SR AgEIES MK LM &, &
Se | oAl (A eR A BRI AT . s 2 Eparameter (Z280) . method (J735), PAM function &
i .

function annotation (pRsXEIRE)  pE 2 88k B EAE ) — W annotation ([EIFE) .

ek BE R R 2 [ElR o g, e AT @S2 W int 5180, ElgH @ int [
H{E:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

bR U EREAYREVATE function FEEiA REANERE .
i 2 Evariable annotation fl PEP 484, %A HINGEMHTA. BRERRAEEEIE, B2

annotations-howto,

_ future__ future Az from _ future_ import <feature>, €45/~ &niEae{di AP LLAE Python
KB BEA UAS A BV ) REE Bk RE SR, RS pi B4 1M future_ ARAHIFIE T
feature (Fh#%) WIRERIME. it import PARIAH FS A BORAE, AR DAE W— R BT B e (TR 1
WHCHE R RES T, AR EESE (SREs) mETESATEE:

H
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>>> import _ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (hi¥elu) FrCIERECARTERLEE A RE, AFHBERAYERE. Python $AThiIR ML, 2
12 MG (reference counting), DA K — 1 AE[E g I A B 2 HEJG B (reference cycle) ()G EE 735 1]
2% (cyclic garbage collector) 2&5¢ i B [mlUscas o] DA gc #R4H S 9

generator ([EI/E23Y) — & [l Hgeneraror iterator ([EVERSEIRES) K. BHEERSG —MHIEF K EX,
HARZEES T yield #EX, fBEE—RINOME, SLEEN R for FIE, SUZPAnext ()
B, BRI i — R
TE R ARTRE S ARF R —EE g R, (AR, e RnB e SERE. B—H%
FEMEERNERERE, IS B mE, DB S,

generator iterator ([EVEZSEMRES) — MW dgenerator ([F1AERE) R FTESI ML,
B yield iP5 Ry, [ERCANIEMATIRE (G35 s SO M E P iy uy BOAR) . %(E
i)%iﬁ%%[ﬁlfﬁﬂ%%, EERAT Iy B RAT (BB LE AR VR IRy E T B A 1 bR A BT A
[f]) o

generator expression ([F/EZNEHIA) — @G RIEEIRS0ET . ©ERRG MEFNERL, %
i for 74, e s TR, B DA KB 1f A s AER e
()M ok B E A 22

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function (ZIpAR) M 2R XARY R, % G A R g B EE A ) E R . I
Y S0 o] OB 2 0 P WORARR £ 1, @ el E I8 3903 (dispatch algorithm) 2(ETE

a5 2 [Flsingle dispatch (B—3F) #i3ER&H . functools.singledispatch () ffi#ef PEP
443,

generic type ({ZZRIM[E]) —fHREEIDE2 MAk (parameterized) fnype (ZUE); MR —M A4AE, B2
list fil dict. ERMAREER=RER.

52z 2E 4 BE. PEP 483, PEP 484, PEP 585 il t yping 164,
GIL 3#52:(Flglobal interpreter lock (410 H.3258484) .

global interpreter lock (A FLFEATH) CPython B4R Ir (0 WA H], FH DARE PR AR G — R T 45
RESLTT Python [{bytecode ({7 CALMS) . MY (EIGEYERME, 1dict) HEjH
HEGEIf T (concurrent access) (/@ F, BT AT A /b CPython AU EIE . SHEREMH B SRy, &l
B A S MEIZ 3744 (multi-threaded), {HACE 2 Sk b 22 P AR O AR REEIRR AL —GHB
2471 (parallelism)

SRIM, AU Femial, Mm@ EEmse st =0, Mt e A T 4 o () S 5 R 4
(computationally intensive) FfT35HE, R DASEIG GIL. H4h, 7EghfT VO K, GIL 422 Erylifiis: .

R S THERRGIATAE ] AR (A S AR A 8 e L R B S ) A% IR AR
oy, FEFE— ) R E T, ke era rBsk. —BRE, FEaiE Maser e, el
PR ERMERT 2, MR O ) A A A

hash-based pyc (FEEZREY) pye) — G TTALES (bytecode) W 7AR , & FH AREME T AN & 38 ME S AR i 52
IR G MUREH] , ACHE E HoA 3tk . 55 2(E) pyc-invalidation.,

hashable (W[#E[EIRY) WR — WY A — LM, ZEEEEGEY PR WS (BFE M
__hash__ () method) , HFJEHAY ¢ EAHLE (BEHEE—M __eq () method) , HEE
T B, s RER S 2 M T R E, M E A A R A R ENE .

A HEEINE (hashability) f—{EP 1Al JIF: dictionary (F°4i) Y8R set (S£6) RKE, HEELE
T R H TR T AR E M

KZ W) Python A 5 [ (F4R2 Al BEEIRY s Als# i 2sgs (B4 list 5 dictionary) [FEIARNE; WiA
A2 e (5100 tuple (JCAHL) Al frozenset) , WA HEMAICEZ A EENY, ©MA & A 2] 3
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[Eliy. ZFR A FE class E’JEW B3 S e iy e T (B e () bTFﬁfE?FH HERR IRFAR
RAMER (BRAFEMEECHR), meMpEEN 204 3 EMr 1d(

IDLE Python [} Integrated Development and Learning Environment ( #%4 %5 Hil &2 ?é'% ), idle —fHEA
1) AR A LR AR IR BT, BRI Python AYEEMESEATRCA — 2 g A it .

immutable (Anf88¥flk) —FEHEAEEERPI0F. A EY OGS . 58RI wple (JTAL) . BEW
PR N REREC S o AR — (R A P Rt A, SULb R S, — R . B e R e i
[EMERHTy, PHEEZMAE, B0 dictionary (FHL) rl—{HEE.

import path (REAMETE) —MQE (Skesea 8 ) WEIE, MARLEN Bt 2 FE import LA, E¥iparh
based finder (FENSERIT gy ) BN E . 7F import ][, B EFFEEZKE sys.
path, {H¥A & (subpackage) M5, BEWWREZKHLEMM __path_ .

importing (FEA) —ffiffE. —EBIALH ) Python RexURE AT DAZE IS I AR, W5 —MBAL 1) Python

FEAHE A -
importer (FEAZ) —MREESHLBMABMYIE; EWER finder (Fgds) Widloader (BALR) P
.

interactive (7[Bhi¥)) Python A7 —{i F.EI X E s, AE SRR AT LAZE LR (1 50 7 ST B\ PROA A
H, SCHRATEMEHERI MR . REES) python, RTHEALMEIH (ATHRERE b 7R IRIY
FEHKIY TR E) E%iﬁﬂﬁfﬁ‘ﬁ*ﬁﬁﬁfﬁ?ﬁﬁbﬁﬂﬁﬂﬁEIF*%‘j(EI‘J???i (Ffwef: help(X))

interpreted (Pi%M%) Python & ff & &G, SRS, ANRiE M T REA L, WEE
fr AL (bytecode) Hifan ATAE. BN E‘ 11“71‘ F] DAEAZHGELT, AT WA T S — R
7R, SREFWATE .. HiE sl o oA Fam b / R, NMRemmi=Esd
EITI5H08 . g2 Einteractive (HEIHY) .

interpreter shutdown (FF#aSBP) 7 Python E AW BKBHPAKE, B &iEA— @%%Fafx, TFEHE
L{i’f%ﬁiﬂfﬁﬁ@ﬂﬁmgﬁ il ﬁﬂﬂ‘%zﬂﬁﬂ%@%%.iﬁﬁ% B 2RI 338 =) 55 (garbage
collector), & REEIMBEEME % A @R =0 (destructor) 58 552 A 1) [ 1 (weakref callback), [FI3
ﬁ,ﬂéqjﬂ’ﬁazﬁﬁ% AE B P B Bl A TR RE RS B B A RE B4, TE) S e 6l e AN A 1
T CF R 2 bR 2 AR A Bl 2 e i )

Hagar PR F 2R A, 2 main_ BEHSUERGEITHEIAC SHATE.

iterable (W[EC#1E) *Eﬁ‘é*?ﬁ(@@*@ﬁ*ﬁiﬁﬁ@%#oﬂﬁ%@ﬂ@%?@ﬁ@?ﬁé@f?ﬂiﬂi
(1842 1ist. str Ml tuple) AIFLARFEHIAIE], 22 dict . 48 £ 41+, U\ZU T E FR A class
Y, HEIRL class 5 _ iter_ () method BY 2 B {ESequence (J¥4) #EEZM _ _getitem__ ()
method, #%#){45k2 AT EIR P14

AERY R R for AR 2 HMFEZE—MFHIH)Y (zip O« map () ...). BT EIAY
PAEE S MR A EE KR iter () B, e R E—HER L. lﬂ:.ﬁ%ﬁ@ﬂﬂﬁ"ﬁlﬁ
—#H{EIEA T (one pass) JES . (M FHEICARRE, WHEA—EZIPN iter () B HITERERZY
fF. for BUAX G HBHIEIRESESF, Baar— YR AR a2 528, H R 0 4
HZEUEs . BigzElierator (EURES). sequence (JEH) Flgenerator ([E)E#E),

iterator ([EMCZY) —MWFERERRNYE. EEHPEEREEN __next_ () method (2T EIE
KN next () ) ERFREERNR P AISIEE - & AT R, 154 stopIteration
Bilsh. sEiE, ZEMCZIYEC AT, M3 HE _ next_ () method [if—2 Ny, #F €
KRG % stopIteration, [EIRERNZEA M __iter_ () method, & mHEMCEMIFAE,
BT PARE M E R 2 B 2 v [EM 4 HTU\Hﬁﬁ"kﬁihjﬁ,ﬁ\ﬂﬁﬁﬁ%{ﬁlﬁlﬁ‘ﬁ%/ﬁo — 1t BF B 151
Ah, B ZmE (multiple iteration passes) [JFEZUHE. —HAAMYIF (B2 1ist) FER RS
BEEL iter () KNEFE for [EIE P TRE, #8EEE —MammER. fHERZEER
il (%J&lﬁ) e, Sl — B EC i HE e . e SR ER s, LA
ARG — 1 = MQ%

£ typeiter 3R] AFR 2 B £ E.
CPython F{:4ffii: CPython [FIAZIGH I —bas @igdr [ERIMAER __iter O EHEH
5E o

key function (X)) § KX ()7 B3 (collation function) /& W] BFEAY (callable) KX, & € [l H—

18 F A HERF (sorting) B %€ [ (ordering) [{H. B4, locale.strxfrm () Bl FARIEIAE i 7 fif [ ok
e HEF I B HE 8
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Python HiyiF 2 T A, #8He3Z DAGE ek A il T 2 e B4 8 7 X e B E4E min () L max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest ()
Fl itertools.groupby ().

H YA DA, R RS, Bl4N, str.lower () method ] PAVEEIAS 43 K/INES HEFF Y 88 oFi
Ko B, — AR WA lambda R PEE, Hla0 lambda r: (r[0], r[2]). 54b,
operator BAHFRAL T = 188 bR = BERE R X (constructor): attrgetter (). itemgetter ()
methodcaller (). BERMUNA]EE ST Al AR pR B, w2 E T HET .

keyword argument ([t o18) #H2Eargument (5135).

lambda [ B -—expression (GEE ) FraHL B —H B 4 fTEIE R, (inline function), 5% oK =X HE T N ISR A
#£57 lambda FHFCHEEYES2 lambda [parameters]: expression

LBYL Look before you leap. (= JHMI{217.) M i % @ /e MEA TP s gl 1, W RE R e M
F. EHEMEEAFP Jrx0E R, HENRFARGATZE 1 f BUAXIAFE.

2T aEEES T, LBYL a7 [ =B Al [#%47] Z 51 A T #EWE: (race condition) i
JaBE . FIINPA T AESCHE if key in mapping: return mappinglkey], WA —{E# 7457
W2 ARMEAEE IR Z W, 1€ mapping HRERR T key, HIEZARAAGRE € %L l_ﬁl [ W] DA 85 (lock)
o ] EAFP & fi =X fRlE

locale encoding ([sJ%&4fl) #E Unix |, & /2 LC_CTYPE [B 3% E W 4 5. = A locale.
setlocale(locale.LC_CTYPE, new_locale) KiiE.

1r Windows |, B2 ANSIfUAEE (code page, fllll cpl252),
locale.getpreferredencoding (False) A DA AREUAE: 5 3k 4 Al .

Python fifi Jf] filesystem encoding and error handler (F%¢ 22 4% AL 5= K =) 7 Unicode fi %44
RN TCAHAR 222 2 K T ()

list (#351) —f{H Python [ElEisequence (J751). [EREEMIA T2 list, B HECERUDHANRE = P —1
(51 (array) TN — B84 51 (linked list), HEFFBOTEM Hj“ 2 O(1).

list comprehension (H3FI&EAESY) 7 AR B 311 - 9] Fh i B sl oo &=, (B 4% SR DA —1

list [EEL A B vk, result = ['{:#04x}'.format (x) for x in range (256) if x %

== 0] GBI list, HAas 05 255 @EE, Fra@es /S0 8 (0x.). if 74
SEEEEEERY . AR E, M range (256) PITA TR G IERL.

loader (EAZ) —MHAEEHAMANYIE. B0 ER—HAE 1oad module () ) method (J5).
WASE T LW finder (FA8E) . W2 A 7#H2E PEP 302, EEJ};T/\abvtmctbave class (% HE
JEHEE]), #%2[F importlib.abce.Loader,

magic method (BEHT 1))  special method (FEp5kI5E) B—E3FEER R .

mapping (¥HW) —FEERY M, B XIREEEN AR, HAEE/E abstract base classes (15 &K
[F]) #, Mapping 8{ MutableMapping fif & & 1) method. #iffJ$% dict., collections.
defaultdict. collections.OrderedDict il collections.Counter,

meta path finder (713%1 ﬁiﬁ ) —FELKHEE sys.meta_path i [B{EP finder (F458%). JTLEEKE S
AR ELpA 42 58 B 34 %% (path entry finder) FHE{EZAE

A A TC RS AR %*ﬁ%ﬁﬁ{/ﬁé’ﬂ method, FE2[F] importlib.abc.MetaPathFinder.,

metaclass (JCJE]) —7& class [ class, Class EZ5BFe &7 —1{f class 4%, —1f class dictionary (¢
B, AJ—1H base class (£JEHHE]) 9513 . Metaclass £ 3545 3238 =15 |4, [FId73% class. KEZ#L
E’J%#Fli%; R RE S et — A B /. Python AYRE JEAE A fEEIE ST H 5T metaclass.
FE I B R AT ZUTH, (HRHETERF, metaclass 7] ARALEIR HAFERMRE 2. E1M
E%E }3’\‘;;.)% PEFFE. st c etk BE . BRI (singleton), PAKFFZ

H T 7

T £ %A DAFE metaclasses Z5 i 1R F) .

method (J5jik) —{BI7E class A BEV4: 5w 3610 i3 . W14 method FEEVH class 5l — M8 B PE g ey, HI
EA R B S S — W argument (5190 (M5 BEBHHMEE se1f). 552 E funcrion
(BR=) Finested scope (EMRAE FHIEL) -
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method resolution order (JAfENTIDY)  J7iEMRATIE) T RAEAT I A P AE, base class (F:IEHT
[E]) BTy, BIRSS 2.3 24, Python LRI 6 IR EEME, 552 Python 2.3 il
I7 SRR o

module (Bill) —f##5{F Python R A 4% B (organizational unit) Fy#) 4. HEAHA — 1 Gy 4 25 A,
B GEER Python ¥y, BALERE Himporting (A, YA S Python.
58 Fpackage (£45).

module spec (B#IBIRE) A= H, B HREAMSLN import FHEH & . /& importlib.
machinery.ModuleSpec [—1{HE M.

MRO 352 [Elmethod resolution order (J5 ARMTIEIF ) o

mutable)(ﬁj‘ﬁ%ﬁ:) AR A B ME, (EAERFE MY 1d O o 32 Eimmuable (A5
)

named tuple (Fif#7C41) #7ak [named tuple (Fff447CH) | 2451 tuple RIILATREIEY class, HE M
A 5] (indexable) TLF L AT AN 4% B HEAAFI . i SEZETE class 0 H] DA HABAYRF -

A UE)# A ([ESE named tuple, U35 time.localtime () fil os.stat () AMEFE. B—FHT

B sys.float_info:

>>> sys.float_info[l] # Iindexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

45 %% named tuple SZEIZEAE] (1 E6). 50%, —1# named tuple 457 DA —fi IE R class & 362K
sy, HEL% class 2K H tuple, HEFR T MIAMAL (named field) RIT] . 8% class A] AT T
4ier AT DAE H T kR =X (factory function) collections .namedtuple () AL, BFH it
T —LLEESME) method, 15 4% method W] BB 2 7E T i [EJ2 1) named tuple H1, EEFKE

namespace (M%)  SEPIEAARHY . G4 2 PA dictionary (ML) BEE/E. AR, 4
) KR g 25, TEY R (76 method ) g SR A& 25 . 4% 25 FTE fr By 1k v 44
g, AT, B, Kl builtins.open fll os.open () @i T M1 4 25 [ AR
IR i 4 2 TS E A w20 IR A A A B — M R X, 2R o vl s e M T b . 1
4, B4 random.seed () B{ itertools.islice () BifEHIE R, B2 ENEH random
Ml itertools BIAHAEEAE.

namespace package (@ #2%M4EfF) —fH PEP 420 package (£14F), EHAEMELETE {4 (subpackage) [
—{AA . s HEM A REEA ERRRE, W HABAREE MR G RR —Wregular package (IE
HEM), AEeMDEs __init_ .py SRR,

FtizElmodule (F4) .

nested scope (HUIRTEII) REIEIZ: B AN 5% (enclosing definition) A S BT RE Iy . S0I2RIE], —1ip
K MARAE S — MR e s, WEERE2 Mg M. @i, EHREET, &
RATE RIS PP 2 T S P o [t S A BT A (R A Pl U R A TRV, 4
Ik U TE A 4 a5 U BT A . nonlocal AFFESNEMEMIEHEITE A

new-style class (Wi AKIE) — M4, ©RIGHAEIA K class Y 04FFT 6 Y class . 7851
Python fitA<rr, HAG B class 74 GEff ] Python B, ZHkITIEE, B2 __slots__ . ks
(descriptor). J& 'k (property). __getattribute_ (). class method (¥H[EI}3%) Fil static method ([E]

eII5) -
object (¥ufk) FAMAE (EMEs(E) MpiERMATE (method) BAEMTERL. EWRAEInew-style class
(B E)) A4 base class. (FEIRAHED) .

package (££fF) —Fh ol & T H g0 )5 M AL & T 19 Python module. MFiAR B, Wa2HEAF
__path__ J&EERY Python 5.

Yt 2(Eregular package (TFHEAE) Flnamespace package (%53 MEM:) .
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parameter (%) Frfunction (PRZ) B method EZEH I —{F v 44 B % (named entity), B F5PH% K=\ HE
EE 20— argument (513%), sy R 2G| 8. A A LEAR T 2 8

o positional-or-keyword (VBB BHEET) 5] A48 45 5 iR VR R 48 5 5| Spl R
8. BRSEWITESHAL, BWPA TR foo 1 bar:

’def func (foo, bar=None): ... ‘

« positional-only (PEFRAIEL) : H5I]—8 HAEH IO ERpR (A 5 | . TEpR=UE S 2 3R
W/ FI0, W ATERZ P OCHT A E SR A E 28, BIUILAR Y posonlyl FI posonly2 :

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o keyword-only (FERREASHET): 50— L AEARRSEZ iR b5 | 8. 7Em e 2 &,
£ Zr — BT B BB 51 B 2 B (var-positional parameter) B2 B4l * 9T, SR AEHABR H &
HRIEREBET 28, FIILTH kw_onlyl F1 kw_only2:

def func(arg, *, kw_onlyl, kw_only2): ...

« var-positional ({EREHEAIE) : 89 —HRELMER AR L i E5 3 (TEC B2 2
EZHUEMIOIET | M2 AN . BRSO ERE 2 WA E L~ AGERR, Bl

args:

def func(*args, **kwargs): ...

o var-keyword ({EREBUEBIGT ) feH ORI B EE BET S 8 (FFC 82
E@gfﬂ%ﬁﬁ%?%lﬁi{z&b)o BHZHEEEREHLSEAREE N~ e, Bilan b
B kwargs .

ST PAFE IS | B R E A B TR, AT DAE)— S8 1) 5 | S o TR
bt 2 BN B £ Wargument (5180 H. # R EF RG] M2 B 2E. inspect.
Parameter class. function Z i, DAK PEP 362,

path entry (PEFS3EH ) FEimport path (BEABAR) HH—EALE, Wipath based finder (FEABEAR R A%
) G2 E AR import [YARAH .

path entry finder (PEFSIHH =-5%S) #¢ sys.path_hooks F Ay — 1 0] B 0 4 {4 (callable) (7 R —
i path entry hook) Jf [ {HLf—FE finder , "BEHNIE AR PA—Epath entryiE (V540 .
BT IR AR TH H A Y EAE ) method, 352 ([F) importlib.abe.PathEntryFinder,

path entry hook (J%f%IHH(E]) 7£ sys.path_hook 53— Al RERY 414 (callable), #5158 Q]
TE—{BFE Bpath entry " FIAEA , HI & Bl E-— @ parh entry finder (FSIEH AR o

path based finder (FLREEFEMITGZY) THRRAYUIEIE S48 2 (meta path finder) Z—, B &r{E—{#import
path 1 FL .

path-like object (M fEHITE) —(HFEREEARAKBKEHYM. FREY T DR —HF R str
i bytes P, i@ —MEIE os.PathLike WHEMYIIF. HERIFIY os. fspath () Kz, —1H
%18 os.PathLike W E MY ABEIE(EIE str 5 bytes R AFIKLL; 1M os. fsdecode ()
I os.fsencode () HIAMET] AT str J bytes B&EHE. 1 PEP 519 ] A,

PEP Python Enhancement Proposal (Python 3¥4[E14222), PEP & —3aksHEIR 0, B #EE] Python #HEEE
AR, sE AR Python i —{f Fr DI RE sk s D REMOAL P I FR % . PEP JER% B (IL i 10 B T &
DA B D) RE G TE 1 S5
PEP W7EAE H Y, 22 E B ThRE R 5. AL R o BRI 0 B R i = e, AREAA
Python % HERERYFOE, 5 el Ay M Hl . PEP A/ B e st B sk Fre B 5
B

#H2([F PEP 1,

portion (34y) 7EM —HEH—AMEE (WATREREFAE— M zip ), BEEREE —MHS
{2 (namespace package) A4 FTE Rk, 1I[A PEP 420 J#)5E 5.

K

]
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positional argument ({3 ¥ 5[4

provisional API (%17 API)

Hr, BORCHERR Y APL
HARAZ OB N BRBE A2, dnlaE

% (Elargument (5]8).

AT AP 245, fEEEME R U 1 [ AR AH A1 (backwards compatibility) £ 75
%%%ﬁﬁﬁ,A%bﬁﬁ@rl% THY, P DER A B R R,
e B AR ST (2 EREERENmE) .

1o

S EA g i EE—— A API %ﬁi,%P@AZFJTJ%%%E@Jﬁﬁ%ﬁ@%ﬁﬁ%ﬁ%@ﬁ, EfMAagEt.
EIEESHA AT APL, T AAHA Y8 S0 i Gt ) [ MR ED )y 22 ) — STl B

A58 € 2 P REH H — M I AR A AR B AR 5%

e IR A A (S A AT v X B B TR PR AN T3, T B SR A B R P Ry ] 25 B A I REL Y i it

=2 PEP 411 T f#HE Z A1 .
provisional package (¥/47£5{})

Python 3000 Python 3.x RF A MERE (RAARTAIRERY,

DA (E] [Py3k ],
Pythonic (Python Jal#%11)

#5 % (Elprovisional API (¥ 47 API).,

HIRESR 3 ML EE T R A EE A R 2. ) donT

— AR BeREsCHS, EMEM T Python i F iR W I BN E, A fil

AR =5 RS B RE A . B, Python i LAY —REEMENIE, RN —M for B

B, H— A E R BT TR A TEE
Python it AAT IR (2 1] — (0 e fE et A AU -

#

HAb A F EEA SR AR, TR

for i in range(len(food)):
print (food[i])

HIBZN, DA IERERER . BAA Python JEl# :

for piece in food:
print (piece)

qualified name (Fig %7E)

class,

—{H BB RE], BEURHE —BTALR AR 4 ) s A AL 8 R
pRUEL method 1) [H§48 ], W PEP 3155 HffEF. R TEERI R class T 5, BRES T

S 4% FAH [F) -
>>> class C:
class D:
def meth (self):
pass
>>> C._ _qualname_
L} C |
>>> C.D.__ _gualname_
'C.D'
>>> C.D.meth. gualname
'C.D.meth'
BT RAERR, T A TRE &% (fully qualified name) 5237 s ALV S BB 73 WA KA, AR AEART
MAZEM, Bl email .mime.text:
>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'
reference count (SWEGHE) HR MY S BOREL ——— EY NS EEHECT RSB, B

PRECE (deallocated). 2 JHFHHUE 1L Python FEsUaGh & N2, (HE[EVECPython BN — 18 B #

JCE. sys *EQE%%ETQ{E] getrefcount () FHI,

Yot 2 BEH
regular package (IFBIEAT)
2 Flnamespace package (4453 &) o

— Ml S package (BF),

R BT AT DA Y 5% o A o] 4 — e

Plm—MEaE __init_.py HEMHIE.
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__slots__ 1 class [FIFBIY—H B, ER M EEE S OB N2, DAIERECH) dictionary (L)
ARETETCIERE . MEARZ SR, (HEA R AR AT, Al PR B AR — R e PR B
(memory-critical) Fr 8 I R =X H FEAE i B 91 ) 5 LA D

sequence (JE¥l) —fiiterable (WEMRHILE), ‘E%E# _ getitem () special method (455K 75¥%), i
B RG I AR FRCEM TR, [EER T M __len_ () method ZR[E{H%FFF (. —Lk
Fl )y BFHFE 1ist. str, tuple flbytes, FHER, MR dict BWHHE _ getitem ()
Ml __len_ (), {HEWAEIE M (mapping) AL, HEHAHR 26 AL & 1 immutable
o, AR

4 B M) (abstract base class) collections.abc. Sequence FEF% | — 5 I E & A6,
AMERF _ getitem () Ml __len_ (), BT count (). index (). __contains__ ()
M __reversed (). EEMIETANTREE, WPAMH register () PiHfEsbEIE.

set comprehension (JEA&sAIER) —REBE M A, A BE— {8 7T E 9 2 Hh i) 42 3R 8 R 4 o
=, [EH e P45 5 DL—1# set [0]f#, results = {c for ¢ in 'abracadabra' if c not
in 'abc'} GEAE—MFHE set: {'r', 'd'}. 7H2[E comprehensions.

single dispatch (¥l—J)%) generic funcion (ZHE) MEW LR, 1R, HEMEREIENRE
—5 [ AL

slice (VJ)y) — @Y1, & WS — Bsequence (J¥5)) WH—a0. @ —BY RN TR
i R 4T 5% (subscript notation) [1, #7 4% 20 #5, HIAESF 2 M6 HE %, #w
variable_name[1:3:5]. FEFE9E () FF880ERT, &6 slice Wit

special method (¥§¥kJjik) —FEE W Python HEJIFFIYfY method, I3 AE R (FI AT SRS, filan
Ty &8 method 144 AR5 & e B VA 45 2 4G Wi FIR[E].  Special method ¥E specialnames H14 34
IR .

statement (BfiAR) BEAXZE - (HEH (suite, AL [RIE]) PAY—F4. BRI —
ffexpression (FEFARX), B REAHBET (0 1f. while B{ for) MEMEEMHL —.

strong reference ([FJ5I§) 7 Python [ C API v, 57| FLZH8 A REA 51 MRS BT A X251 H .
QS Py _INCREF () RAKHGRT| AT LM ER5 ] H i nl@id py_DECREF () %
REE
Py_NewRef () MzUA ALY FMES K. W%, EREESRWERZ A, BHEE
#[E)2 M 0] py_DECREF () #i3X, DABEGENR 2.

St Eborrowed reference (fEH2M1).

text encoding (3L #if5) Python H A2 EE 22— Unicode #5 2} (code point) {74 (HEEALE U+0000 --
U+10FFFF 2 [H]). #EREFo AR —MEE, EUE I SLE— 5 e P .

ﬂ%*ﬁl??f?‘ﬂfh&ﬁ%ﬁf?ﬁm FRE] (4t ), 10807 JC AL 51 80 B or % - Hp B AR E] [ AR5
(decoding) |,

A Z AR ST AL SR (codecs), EMBEAIREE [ 3745 1.

text file (SCFRER) —MHREEFENE A st WA file object (FEEWIM:) . W, LFHEE
BE R L B TCAH 2 1] 1 &R (byte-oriented datastream) [F) €5 [ B i Bilrext encoding (SCF 4 ) o
SCFRERMB A AU (o 3K 'w') BAERESR. sys.stdin, sys.stdout PAK
io.StringIO WEH.

FsElbinary file (—HEFRIESR), B2 —HEEREBNE AT Bt (bytes-like object) IR
ES7/ LN

triple-quoted string (=5[9EEl=) =558 ( ) #5198 O) WEEERN—FHTE . BERTEM
EEA R ALE R S 5 7 B AT 2 AN RE, (HERFZ A, B2 RA K. MR
PATE 75 FR A 25 A BEE) (unescaped) (19 3.5 | S8 A 5] 5%, 1M H &M A 75 {8 i 38 457 JC (continuation
character) 5 DABSZ AT, 15 615 M7 4w 55 (B 7 B e ETE

type (M(E])) —{# Python ¥ WA EIE € T e EEE WY SHEY A —MEE. —mY
FRETRT AR ER __class__ BHARAFE, #iPA type (ob3) HMR.

type alias (REIE#) —EREMFEZER, Z8H2EEE 4@ RERF (dentifier) 27,
HEFEZ SR 2 R (ype hint) A H . B4
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def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

FIPARGERG, BRAT AT

Color = tuple[int, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:
pass

w20 typing fl PEP 484, A I RERHIIA .

type hint (BERR)  —Hannowarion (ERE), EHgE —MEE. —{H class B2 — K112 Hak ]
HH{ERTEIZE.

R SRR, A28 Python [EHAY, (HEMB(EREAE M THMRAE A, [EfER D) IDE
St FE R #E 4 (completion) FIEAE (refactoring).

4 3 5 . class JB MR ORI R 20 O & I s ) B E R R, AR A A A typing.
get_type_hints () RIEHL.

2L typing #l PEP 484, I RERHHIA .

universal newlines (iJHEf7'700) — R SCF (text stream) F 53K, @44 AR i 19 15 [ElR EE)
—ATIIEE R Unix 72 F ' \n'. Windows 1] '\r\n" FI# Macintosh 1] '\r'. 3H2[E
PEP 278 fil PEP 3116, DAKJHA bytes.splitlines () WP

variable annotation (Z28{(EIF%) (& 8EL class JB i annotation ([FIF2).
(EVRE 5 k. class JB PRI, MR EIEMENY -

class C:
field: 'annotation'

SEREE T AR L ERRT (ype hin): B0, EESEEY GG int CBE) H:

count: int = 0

5 B (EVRE () REVAAE annassign T 6 2F 4 14 Al RE .

st [Flfunction annotation (FKILEIRE). PEP 484 1 PEP 526, 4 ILIheEHIA . BN EREN L
B, 7 2[E annotations-howto.

virtual environment ([EERES) — W /ER Bk (cooperatively isolated) [ ¥ILf TS, fiEid# Python [ {di /]
FH A R RE UG DAL SE RN TH4) Python BEEIE (4, RIS € 38 i) —fH & 4% 134T A9 HiAth Python JfE I 72
KT EEATE.

%) venv,

virtual machine ([EIEERERS) — 8 5¢ 4 b CHE 7 2 619 BB (computer). Python (¥ [E) e 4% & & #147
Hibytecode ({TCALTG) Awee sk i AL,

Zen of Python (Python Z[E]) Python st HISEPTEL 51 %, HIEIA A B R SEAR AL ILRh = - sl
KA A EE) X RATICRIMA [import this] AHREIE,
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APPENDIX B

BARELEFIRA S 14

i SEEI] SO 7 Sphinx  (—fE (E) Python [EIW SCIFFTERES O SCIFEERS ) 6T reStructured Text 45
TR R AR R i

Uil Python B 5, i B 1155 1 T EIH SCAFBLE AR BB BT TR, AR ERIHR R, 7 57
reporting-bugs F{IfT, [EVEAH B, FAM A BGaHi B EE A

ECIE
« Fred L. Drake, Jr., 5l Python SC{4 T HALM A& DA — I A Ve
o A¥E reStructuredText F1 Docutils T.E.4H [ Docutils B2 ;
o Fredrik Lundh ¢4, Sphinx #2ftBf¥) Alternative Python Reference wf3#| IS LT £ .

B.1 Python {895 Bk 1

#r 2 NF#R G [E] Python i3 M3E T . Python 422 p% 2 )5 Al Python [FIR S E ki . Python B S (EIR R 4G
TAT M ERE R, # 7 Misc/ACKS .

TEFAE] Python A7 14458 g B Bk A 35 3 3 (AR 1 (BT SO - IRl BT B IR A 1y AL AP !
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appeENDIX G

i E IR

C.1 &icio

Python 2 1 7 B S22 A0 51 AR RL 2T 9T By (CWI, R, https://www.cwinl/) [ Guido van Rossum Jji# 1990
EREBFEALE, i fEE—FRE ABC 3% 4% . (D Python (0 TR ACH HiAb M ETRL,
Guido /52 HFZMEH .

1995 4E, Guido {54 JE 5i N 55 i i B F A9 A 5] (CNRI, 5, https://www.cnri.reston.va.us/) #4548
e Python [ TAE, [EEARETEEE] T340l i 22l AR 4% o

2000 4£ . H , Guido Al Python A%.0» B % H B i 51| BeOpen.com [EJj{57. T BeOpen PythonLabs . [f]
4+ H , PythonLabs [# X% % Digital Creations (FBi[E] Zope Corporation; 5, https://www.zope.org/), 2001
4E, Python BBl 4 6r (PSF, H https://www.python.org/psf/) 37, g —{HEEHEA Python FH 2
EEIRE A7 69 A48 R AL4% . Zope Corporation J2& PSF iy—1fi & B & & .

Jir A7 1 Python AR ZBHIRAY (A BHIBRURAIEFE, (0 hups//opensource.org/) . FEM b, KEH{HAE4
By Python JiAS, o2 GPLAHZHY; DATR A4 G 25 M A 1 22 [E.

BERA | BE Fh HaE GPL A& 7
090 1.2 | AEH 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI %‘
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI B
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.142.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF 2=
22 PAE 2.1.1 2001 4 | PSF =

fiiE): GPL MIAREIAZ RN 21E GPL RN #[E Python, A4 GPL, 1) Python FZAEHS AT DA 55 (1)
BRI, (AR B 5 o IR . GPL AHZR 1) $2 HE( 15 Python W] PA%S & A/ GPL R
SE R HH B ERRERIARTT.
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IR Z I AMEE T, A£E Guido 8 NIUATH, fifHE Le A iy B [ER(E AT fig.

C.2 FANREMHLEMFGXER Python SR

Python KBS E SOOI B HE R FL R PSF 224 6 4.

¢ Python 3.8.6 Bith, [ERASCOFR RG], FEaC A AR S, 29 B 524E (dual licensed) i PSF 4%
REA #1VA K Zero-Clause BSD 1% 4% ,

A LERANA Python SRR BLAR R 2R S5 SEAZRER @ BB RE 2 XA — s . B E 2
FHERI A SERET L, 2 EOK T 3R 09 34 SR ECGH

C.2.1 ¥ PYTHON 3.10.19 i) PSF iR &#

1. This LICENSE AGREEMENT is between the Python Software Foundation.
— ("PSEF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.10.19 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF.
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.10.19 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All.
—~Rights

Reserved" are retained in Python 3.10.19 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.10.19 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made._

—~to Python
3.10.109.

4. PSF is making Python 3.10.19 available to Licensee on an "AS IS" basis.

PSEF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY.
—OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.10.19 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.19
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.19, OR ANY.

—DERIVATIVE

6.

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material.

—breach of

7.

its terms and conditions.

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

8.

third party.

By copying, installing or otherwise using Python 3.10.19, Licensee.

—agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 FjA PYTHON 2.0 [y BEOPEN.COM {E#£ &

BEOPEN PYTHON BAVRFZHES 4055 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").

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.

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.

BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

This License Agreement shall be governed by and interpreted in all respects

by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at

(N gkze)
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http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 ¥ PYTHON 1.6.1 B CNRI i &#

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
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
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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 Fi* PYTHON 0.9.0 E 1.2 g CWI iZ{E&#H

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 Fi? PYTHON 3.10.19 [FIBAS #4[F#2X 5589 ZERO-CLAUSE BSD i%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.

C.3 #usrIekRany iR 8 MBI

A AR SE B R AN A S S G B, PR 2FE Python FEEIMCAS b Bl (Y 55 = e
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C.3.1 Mersenne Twister

_random B&H S T DA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html {1} N #&
7R EEARE A A . DAT 2 AR Al Y 5 48 iy -

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)

C.3.2 Sockets

socket B /Tl getaddrinfo () fil getnameinfo () K=, B WIDE 8% (https:/www.wide.
ad.jp/) [E), AU [A) A D L 8 v e 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

(FgkzE)
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notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.
3. Neither the name of the project nor the names of its contributors

may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " 'AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 FEFH¥ socket fR¥E

asynchat il asyncore 40 A5 DA R :

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.

C.3.4 Cookie &1

http.cookies HEAH LS DA R :

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

(N Baksr)
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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 #{TiB[I

trace B E AT B
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.

C.3.6 UUencode Bl UUdecode &Fz

uu BRAL R DA :

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.

(N Baksr)
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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 iZimf2 gy

xmlrpc.client A& DAY :

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll B E DA A :

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

(N Baksr)
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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 BLFEfHY kqueue il & LA R -

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash. c f§ %% Marek Majkowski’ /¢ Dan Bernstein ] SipHash24 HEVEREE. B0
R

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in

Q)
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all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod Ed dtoa

Python/dtoa.c fZ4AL T C [ dtoa Fl strtod pRX, A C 1) EERS B 15 B BOR 7 5 FAHEE . 3% 4R
A4 H David M. Gay 2257 )[R A 25, 153 BAE R AR https://web.archive.org/web/20220517033456/http:
[lwww.netlib.org/fp/dtoa.c T#E. it 2009 4F 3 H 16 H Tk 0 G R 22 067 DA HURE B 37 e ] -

/****************************************************************

*

* The author of this software is David M. Gay.
*

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

* % 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.

*

***************************************************************/

C.3.12 OpenSSL

10157 OpenSSL B3 AT 9 -3 7 GiffE 1, B hashlib, posix. ssl. crypt Bl (I ASLIHL
i, s, PIE Windows il macOS ) Python Z45RE X T A % OpenSSL B s MM, FFbATE M5
S OpenSSL HZHEAY HI 4

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.

*

Q)
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Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT "“AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. 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).

R T S A R S e R S N S S S S N S S e R S S N S N S S N S N S S S N I i S N

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

by Eric Young (eaylcryptsoft.com).

*

*

*

* This package is an SSL implementation written

*

* The implementation was written so as to conform with Netscapes SSL.
*

Q)
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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
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. 1i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/

L A e I S N S S S S N S N S A S S N S S S T SR S S S R S S N N N S T S T S S

C.3. #ugFIakienyIR{E BB 141




Python Tutorial, [F] 3.10.19

C.3.13 expat

AR B pyexpat T EE] ——with-system-expat, & HIZMHETEEH—MES expat JFHAT
B B AR AR

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

BRARFE R E _ctypes PR EE] ——with-system-1ibffi, FHHIFZMET & H—HEE libfi JFAA1HS
B B A AR R

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘'Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

URAE R S BARBIY 2lib A KA ABOR vk R 2110 JE5E, Rz se g M —MEE 2ib [5G
AR R A 2

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {Ji ¥ 3EEIZE (hash table) E4/E, DA cfuhash BZE([FIRLAE:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR

(N gkze)
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SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

MAETEEE _decimal B4l EE) ——with-system-libmpdec, 7 Il #%REi41 € H—F(E 2 libmpdec
PR B A ) A 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.

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|RE#

test B CI4N 2.0 HIFLEM (Lib/test/xmltestdata/c14n-20/) &4 W3C #gu} https:
[www.w3.0org/TR/xml-c14n2-testcases/ githizR, HAEH A 3-clause BSD 1 REg: 4L

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.
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THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 audioop

audioop HEHLE ] T SoX Tl H ) g771.c LI AR . https://sourceforge.net/projects/sox/files/sox/12.
17.7/s0x-12.17.7 tar.gz

B AU /2 Sun Microsystems, Inc. [ i Al (IEJC R B HLE T . 7l DAFS DLl 18 el e AR
T TE25 AT 2 o

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

FRALR Sun JEACRS AP AR AR S 9 H. Sun Microsystems, Inc. W35%A7 LMD HAE A . HEGE .
R BE G .

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE
OR ANY PART THEREOF.

TEALATIE DL T Sun Microsystems, Inc. 325 XA AT A BIOM] i 451 25 BCHAURR ARG L 18] B2 1 A1
Zrp i E 15T, BIOE Sun SR AR BE A AR IR .

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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BB A © 2001-2023 Python #{PFREG: 25 . PREF BT RUA -

Copyright © 2000 BeOpen.com {4 F—4JHEF] .

Copyright © 1995-2000 Corporation for National Research Initiatives { i —JHEF] .
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in function calls, 31
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in function calls, 31
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function annotations, 33
->
function annotations, 33
>>>, 113
_all_ .53
_ future_ , 117
__slots_ ,124
it
file, 59
method, 75
1T
PATH, 49, 111
PYTHONPATH, 49, 50
PYTHONSTARTUP, 112
for, 20

A

abstract base class (£ & EHEFE]) , 113
annotations
function, 33

annotation (;F?i) , 113
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asynchronous context manager (3 [ ¥ &
BEEEE) 114

asynchronous generator iterator(JE[ %
4 #ERE) 114

asynchronous generator(de | FEIAE %), 114

asynchronous iterable (3 T EI®X 4 #)
, 114

asynchronous iterator (R FERE), 114
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C

callable (FEm44F) , 115
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class (#[E) , 115
coding
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complex number (5}() , 115
context manager (EEEHE) , 115
context variable (1§3E# %) ,115
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descriptor (%) ,116
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dictionary (FF#) ,116

docstrings, 25, 32

docstring (EHF &) ,116

documentation strings, 25,32

duck-typing (% FA[E) , 116

E

EAFP, 116

expression (EHZR) ,116
extension module (FEFRAEHM) , 117

149



Python Tutorial, £[F] 3.10.19

F L
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file-like object (¥MEZEMHH) ,117 loader (#AH) ,120
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portion (#4) , 122
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