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

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

] C 8 C++ (BH AT C P AEARE S ) , W DAMRA ST Python B RaREIH ) BE ek =X X B R
R[E]. [A)IRE, ST R B ETh e e AR CR(E], Python 3 & fE )48 72 F LI 55 5 (extension
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T RN 5 Python 3 7 B R SE i EEAME S K Thag. BT ERLZ 4h. FEBRH Python E{Ras sy F B
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BHEY, RMAGNHHEEMIIRE, 2, WAFTENHEE R Hee. Bunftz, RMWE
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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
(A S5 | A ) =B N EIEI R R, 33 5 2 R A s B A7)

QAR AR BIAE OSSR BRAGH, IR T % Python SEZANH, MEREGES IR e HEMHE . BT
A AR A AR, B (El, 51 TR T 7 Python PR vh BiEL

RS, A e RE T A R R B IR SE G, (RO RS B TR R B
) HB

B R AR BCERE], % i 57 2 #@H 47 Python 355 BLH R A MR 2. — BRAR 2 i B0 i 5 X
(expression)., PR (statement) FIEAI(E] (data type); %2 K= (function) B4 (module); fxi% &
fill— S P 11 32 N5 51 (exception) B 3 H & F(E) (class).

4 Chapter 1. #EiLk



CHAPTER 2

£ A} Python &8

21 FEEER

Python B i#s — Mt L 4E7E /usr/local/bin/python3.11 & F; #% /usr/local/bin JiIA Unix
shell IR ZREEAES, H A DA T 4825t 0] PAEJE) Python:

[python3.il }

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 Z%tH1, 1 Microsoft Store 2% Python 4% , #iFI LA python3. 11 g% T . WIRZH T 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
A AR HIR[E] (zero exit status) BERH . 415R FiARMEEEE R, BaT A AFES quit () #EBE =
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 HBREER, giEA R RNEZ & X m 8508 & e E 4R AR B bk g . R AHE)
ST, S 2, RIS ST S0 AR backspace IR
It

LB TR A 2 Uni shell: W BEVP RIS (8 ty 4530, & 1 BRI
A5 ISR IT Y e AR A ()5 | 3k 6 sedin AR RIS, & EntE s S DEAREH .

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 .

TR EEAAERE, AR O A B EEAR G SRR A BB . R e AT EIAR R A -1
FT A 184 T 10 2 SRR #ERCAE using-on-general .
1 Unix o, Python 3.x FLARB B A ATV python (EEBHIA G, DABESBUBLAT 19 Python 2.x $UFFH AR
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2.1.1 {HESI®

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

21.2 RN

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

$ python3.11

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

[GCC 10.2.0] on linux

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

~

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

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

Be careful not to fall off!

WA B EBRAMEA, 729X

2.2 HERHEECHIEER

2.2.1 R TIREE (encoding)

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

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

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

— LGN :
# this is the first comment

spam = 1 # and this is the second comment
# ... and now a third!

text = "# This is not a comment because it's inside quotes."

3.1 £ Python E{E5tE#EH

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

3.1.1 &5 (Number)

RS — DR RS IR DA A— D RIES, ERAIMAIRE. RIEERREW: R +
= % F/ AR PAT B RS (O) ATk T 4. Bl

>>> 2 + 2

4

>>> 50 - 5%*6

20

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

5.0

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

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

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

5.666666666666667

>>>

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

5

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

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

17

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

>>> 5 ** 2 # 5 squared

25

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

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

>>> width = 20

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

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

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

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

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

>>> 4 * 3,75 - 1
14.0

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

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

>>> price + _
113.0625

>>> round(_, 2)
113.06

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

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

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

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

B T # Python B AT DABESCAS (1 str BBUFOR, By “FAAER”) . XEFETFAF 7, i rabbit”,
FFKParis”, M F7Got your back.” &4 "Yay! )7 BATALAMMSHRGS (1. .. ) BG5S
("M bR, SERSE AR

>>> 'spam eggs' # single quotes

'spam eggs'

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

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

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

hRG oA, BATHEXCIAT “Fe 30, BIFERTEm-—4 \o 86, FRATERTLAGE A FZRES]

=
N

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

"doesn't"

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

"doesn't"

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

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

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

A& Python shell H1, 47 H3 E A K FAF B BR AL ATREAIE . print () MBS EISR KNGS, I
ITEN G e SCRRRIR AT, 77 A TR B i i o

>>> 5 = 'First line.\nSecond line.' # \n means newline

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

'First line.\nSecond line.'

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

First line.

Second line.

WARARAF BT OCHT I B \ SRR URRIA 7 oCks , ATLASBE ] raw string, FESH— B 65 98 RTNL « -

>>> 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

J

JFIR TR A — MR IR — DRI TR AN RELATT A \ FAFSTH: 2 I FAQ & H TR
B ZE) YN EZ Ul D)

FHOSCRW DA AT, o — R M S M E RS 8 sl R E T
HE AT ERE S, (HR AR TR IA \ REBGEEMEATE . 2R TR BlFrhh -
print ("""\
Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

nn ")

FEAEATE L CERSE—MEETEEE BB ETh):

PRBHABEE S, FPRAFRAT \n FERL L) AN (L) SR AR IR R . WIRES SR 22, ER G B BRI,
ATHEBE " (HRZEBE "), KZIRR.

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

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

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

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

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

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

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

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

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

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

AAAAAAN

SyntaxError: invalid syntax

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

AAAAA

SyntaxError: invalid syntax

YRR S A o (S R L, B+

>>> prefix + 'thon'
'Python'

J

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

— {7 IT R —WR/NE 1T

>>> word = 'Python'

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

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

ROMET AR AR, BLRFSOAE A B aa s

>>> word[—1] # last character

'nl

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

>>> word[-6]

IPI

HERRIAEE -0 R 0, AMRTIMEH -1 Bk,

BT RS, FHINR (U1 slicing) .« 51 HREF BBK 70, MY R T AR F] 1

(substring):

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

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

fifl 7 ER AL 5 AE slice

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

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

'Ol’l'

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

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

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

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

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

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

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

7 1 BRI BT AT T

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

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

>>> word[42] # the word only has 6 characters

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
IndexError: string index out of range

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

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

>>> word[42:]
T

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

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

TypeError: 'str' object does not support item assignment

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

TypeError: 'str' object does not support item assignment

WA B (AR TR AR ZH IS — T Y

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

>>> word[:2] + 'py'
'"Pypy’

ElA R Len () [ —fFHRRHRE

>>> s = 'supercalifragilisticexpialidocious'

hz%:
textseq

F-H 2 sequence REIRHIBI 2 —, [EISZ 1% 8UENE H I #AE.

string-methods

FHR SR AR 2 R AET RIS 11 method (7).
f-strings

B AR T SUAR
formatstrings

BAZEM str. format () FEEA&EUL (string formatting) &5

old-string-formatting

TETEE & M TR ERITRE, MR T R AR AL A, SRR E A A h 4

3.1.3 List (&%)

Python MR SCEEI A2 R UE], FIARALA IR AU 3T iR R ey BUEIE) lise, WT ARSI — 351
PLESES R EE (B2 ek, Rlitem), ®EFEFFEEZ . List AR A AR ZER TR, (HEHE
BETCR A A AR i RED:

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

R FE (PASHAREI Y sequence RUE) , list AT ARG [FIT) )1 Glice):

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

1

>>> squares|[—1]

25

>>> squares[—-3:] # slicing returns a new 1list
[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]

RER S immutable , list ‘Emutable FAE], BIisE list (L2 AT HERY :

>>> cubes = [1, 8, 27, 65, 125] # something's wrong here
>>> 4 ** 3  # the cube of 4 is 64, not 65!

64

>>> cubes[3] = 64 # replace the wrong value

>>> cubes
[1, 8, 27, 64, 125]

14 Chapter 3. —{E3EIER A Python &4
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PRI DAEB AL (] 1ist . append () ik, AESIFRBEHNHZH (FATRAEG NG ELSH KA TT
%)

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

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

Python *E’Jﬁaﬁﬁ%ﬁ{ﬁéﬁf SR AR — PRI 27— EHT BASRAFTI I A 097 R
PRl INAE BRI R TR AT A S AR > 5 B BT A AR R 3

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

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

>>> rgba.append ("Alph")

>>> rgb

["Red", "Greel’l", "Blue", "Alph"]

J

JI A )R A [l (A — (R list , (LS 2ORAITER . SERRHEE DA R E M Y] [ TR List i1 (0
.

>>> correct_rgba = rgbal:]

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

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

["RedH’ llGreen", "BlueH, "Alph"]

WA DAY slice BRI, B REVCE list (YR, HERZIES M list:

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

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

>>> # replace some values

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

>>> letters

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

>>> # now remove them

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

>>> letters

['a', 'b', '£', 'g']

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

>>> Jletters

[]

EER R Len () ARA]DAVEFIAE list |

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

WA PAREZ E list (77 list £ 5 HiAth list) , il

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

>>> x = [a, n]

>>> x

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

['a', 'b', 'c¢']
(AT —H)

3.1. {E Python E{EstH#ER 15
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(R L —5)

>>> x[0] [1]

3.2 MREXRETHIR#E

MR, FATIEAREN Python SN N — AR IRBAE S5 . BN, FATAI MR T ARG A DI 520
PIHRTR N 0175

>>> # Fibonaccl series:

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

>>> while a < 10:

O Ul W N BEFE PO

print (a)
a, b =D>b, atb

EBITFIA TR 2B

S ATHBL 7 ZEIE S a B b [FRAE] TOR(E 0 S L e AR AT RIBRH IR PR T
I, TR SRR A JGESY (expression) SRR (evaluate), FRELFFEEA: . A IHAER A h A
EHKFREIR .

o while [FIEHEERGRAEE (M a < 10), M@ —HEENIT. 7 Python N[ CFEF

FEATAEZ A AT (true); F(EUR (false). FERPFATLAZTER, List, LR ZALMFHE; LA
FZRERFIIEE, 207 BER. A1 A2 18 i 2 Ay Lei . AHER s T
(comparison operators) i #ll[a] C 75 —#RIOATHE: < (UNR) . > (KIR) . == (BFY). <= (Uit
). >= ORIRSER) PAK 1= (%),

o B M E s HE: AiHEE Python Ho SR B —#EBRIA. B $emToch, IRuZrEEE

[EIR g —F7—FRAAHEA tab 5% (IR ) 25 FosRAMERAA . 0B L, AR erE SO Amias (4
FEEE A 2 M E A A B ARt . W AEAHoA AT @A, AT
KAt 2 I —AT AT AR AR (AR TS e A B e i A S BOA R Rtk —47) . ¥
TAE— 10 A v (B Ay s SR i AR — 2L

+ print () H BIHEHIEES M (1) (9. AR R e FREE (R 2T

SEvkaEn) el VAR BRE S S | e R RO E A T BV R AR S 58, [ HRRIHE
HiEgmA— Mz E, HInT ARIRE S e, B

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

P 75 | 9 end WTDARST ARG S BRSO EATAF A B o, B3 DA TR B 5 A 5 A o

>>> a, b =20, 1

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

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

16
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RN T fRR IR

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

4.1 if PR

B R BOA R 1 7. B!

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

More

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

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

19
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4.2 for BRiAR

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

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

J

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

# Create a sample collection
users = {'Hans': 'active', 'Eléonore': 'inactive', 'E K Ei': 'active'}

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

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

4.3 range () HER

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

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

S w N O

J

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

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

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

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

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

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

3 little
4 lamb

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

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

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

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

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

6

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

4.4 B8 break 1 continue FIRKX K else F4)

break EARFEkH LM —Z for B while JE¥f.

for B while fFH ] AIHE else 4],

1E for ¥, else THIRTEMA M S R 5 KERZ EHAT.
TE while fEERHT, BERAEMEIR A N BIE G AT .

TR IERR, WRE R break M4EHR, WA else THIEE AT,
I RN for TR M7

>>> for n in range (2, 10):
for x in range (2, n):
if n % x == 0:
print (n, 'equals', x, '*', n//x)
break

else:
# loop fell through without finding a factor
print(n, 'is a prime number')

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

O 00 1 O U WIN ¢ ¢« ¢ o o o« o« =

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

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

continue PEIRR, JRRER CEEE, #rE BRI TREENS:

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

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

print ("Found an odd number", num)

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

4.5 pass Bk

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

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

18 5 H N L B R class (JEE)

>>> class MyEmptyClass:
pass

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

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

4.6 match BiRK

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

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

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

(€ & o))

22 Chapter 4. FNT fEiREZH
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return "Bad request"

case 404:

return "Not found"

case 418:

return "I'm a teapot"

case _

return "Something's wrong with the internet"

(R L —5)

J

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

VEFCALY), FANE AT 735

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

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

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

e

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

raise ValueError ("Not a point")

J

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

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

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

point,

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

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

class Point:

def _ init_ (self, x, y):

self.x = x
self.y =y

def where_is (point) :
match point:

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

print ("Origin")

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

print (£"Y={y}")

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

print (£"X={x}")
case Point () :

print ("Somewhere else")

case _

print ("Not a point")

J

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

4.6. match PBRiR

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

= e

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

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

class Point:

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

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

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

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

AP o o g At 8 1 R (5

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

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

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

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

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

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

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

o AT DAGE B 4% %5 3 (named constant) ., 35 AR EUR B AT A4 R, DA 1w i R (ED (B it
B
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from enum import Enum
class Color (Enum) :
RED = 'red'
GREEN = 'green'
BLUE = 'blue'

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

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

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

4.7 FFwEFI (function)

FeAmr DA S ek A AR B s B — i E 5

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

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

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

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

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

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

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

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

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

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

>>> £(100)

0112 358 13 21 34 55 89

ﬁﬂ%ﬂ' \%KE.E nnma ’fk K”%&flb XE@

X, M2 MHEEF (procedure), [HIEIE(EIEA [HE (.

T L, BpfE— @ufﬁk&“*ﬂﬁl return BOARK, EIRA M E R B EE. EEERE None (Bl

—HE AT . EE R BB None By, @H AN GHWEUR. RATPAHH print () KEHE
>>> fib (0)

>>> print (£fib(0))

None

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

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

a, b =20, 1

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

return result

>>> £100 = £ib2(100) # call it

>>> £100 # write the result

o, 1, 1, 2, 3, 5, 8, 13, 2i, 34, 35, 89]

BRG] —Fon T —LE BT Python Hp: -

o return BOAKX @ X A E. BB return RAMNI—HER AL | #okk €l 4

— {1 pR AT H 45 R € (B None,

None,

e 15/M] result.append (a
HFRH ob] . methodname, Hrpobg BHANIL (AR —PFRBRX),
FIRB e LA FR . ANEZEBLUE SCTRE B .
MAS AR . (I R0ToAe L H SRR RB R4,
B 55 append () J2 ARG E LW BESTEVIRAR RN
result = result + [a], HMEHEE.

8 FEATREXTH

5 R R0 195 | B (argument) Bici ] 4

4.8.1 HESI®E

(B =K 2 {1 5 | 454
Bildn:

Hi 2

AR RaCHSLAR, T DA B SRR B /D 1) 5 [ O L 5% b

) W THIRMNSR result 1) Fik. FikR NET Xemmi, H
methodname & %2
AN TR P S B 3 ] DA A (] 7 44
% .Class (#2[F))

o) ERBITh R

—MHCR. AP EERT

o KA =R DAL A RER.

Ao

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
(BHET—H)
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(B E—H)
if retries < 0:
raise ValueError ('invalid user response')
print (reminder)

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

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

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

i =25

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

i=26
£()
A ETHH S

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

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

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

e

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

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

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

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

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

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

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

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

(HDAT ] 5 G ek

parrot ()

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

required argument missing

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

unknown keyword argument

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

>>> def function(a):
pass

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

J

E RS HE **name Wy, B dictionary (2L, 5L typesmapping), #%FHLAL & T A
TR S HOAIMY B 5 |8, **name I[P *name 28 ('F—/MINER) HAMH, *name #
WA mple, 3% tuple 35— S PAIMANOL BB # (*name WA BIFE **name Fil) . Fla0, M
EFEER R

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

print ("-" * 40)
for kw in keywords:
print (kw, ":", keywords[kw])
B R AR ANy -

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

—-— Do you have any Limburger ?

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

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

client : John Cleese

sketch : Cheese Shop Sketch

VERL, BRSO i E B o IR AR (R ME s — 2

4.8.3 HHhEBE

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

PR UE S AT REANDA T AR

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

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

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

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

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

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

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

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

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

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

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

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

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

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

>>> standard_arg(2)
2

>>> standard_arg(arg=2)
2

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

>>> pos_only_arg (1)
1

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

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

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

>>> kwd_only_arg(arg=3)
3

e R A E ] — R A S, i T i =y 2

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

[EJHA -

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

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

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

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

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

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

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

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

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

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

4.8.5 FfES|81FIFR (Unpacking Argument Lists)

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

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

[3, 4, 5]

>>> args = [3, 6]

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

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

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

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

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

4.8.6 Lambda iEE

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

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

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

42

>>> f (1)

43

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

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

>>> pairs

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

PATF 72 B A R SBR[ A R i

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

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

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

JCRER A

R 2 ATEI T Y — (R -

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

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

pass

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

No, really, it doesn't do anything.

4.8.8 FHX([F)38 (Function Annotations)

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

17 DA ML I XA BB __annotations_ JE i ek B HoAd i BoA S . TES AR
W T RIS L E S, SRS PORIEIPER AR A R IHEARER E XO7 22
MAGFFS >, JEHR—DFREX, FROBIEMTIESIIRMZER def iIFRETRAE S . THPR
I — A SEL . — A TR 8 7 2 HA SR [mME R A A R R

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

>>> f('spam')

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

'spam and eggs'
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4.9

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

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

7K 12

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

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

H 4 g e, ANEUH ab .

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

o BT, P47 79 5.

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

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

S HER R

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

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

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

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

34
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CHAPTER B

BRlEE

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

51 E—LTHE List (R31)

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

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

list.insert (i, x)

A —IEHEAE list A ERNLE . 5| 8EE A ER U CEMRSIME, FiPAa.insert (0,
x) EAAALE list §{/, T a.insert (len(a), x) AIFEER a.append (x) .

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

list.pop ( []

B g 8 B, FRREZASH . WPRARIEERGZ, W a.pop () KFEERFFE EF]
RGN H . WRSIFR N E RGN RRG FEH 2 SN &5 % IndexError

list.clear()
B list Hr A IHH - 4R del al:].
list.index (x[, start[, end] ])

o] {8 List op 3 — R B S50 x I H 2 RG1E (RFBHIAMRT]) o % list PLIEE, HIE®

ValueError f%%neo

518 start F1 end 1) 5E FEERAE slice Frnih ARl 18 =514 B Vs i 8 5 | BORGEAE List e iy 1
J¥5) . (HEERENIE, ERS ES R st (Y BIEABRIASE, MARAE sart BIIRH. .

list.count (x)

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

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

list.reverse ()
A1 Tist v A JECH RIAR MRS S 2R
list.copy ()
Il {2 BE(EIE] (shallow copy) ) list. & al:].

PATR S — M6 1 2 7 2 list Y07k i) 1

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

2

>>> fruits.count ('tangerine')

0

>>> fruits.index ('banana')

3

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

6

>>> fruits.reverse ()
>>> fruits

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

>>> fruits.append('grape')
>>> fruits

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

>>> fruits.sort ()
>>> fruits

["apple', 'apple', 'banana', 'banana', 'grape', 'kiwi', 'orange',

>>> fruits.pop ()
'pear’

'grape']

'pear']

ROl eyt B3] — 2 ik, 122 insert, remove i /2 sort, [FIEHAGEIH I, FHE L, Mfm

HHAE None' o @ 2—ff A Python Ay 4 EORHAE HE MY BERTHEN o
FOMEITREM G BB, A BT A R ] ARHE R S e BN, [None,

'hello', 10] @A nIHE

7, PIER MR BL S R LU, 1T None ASBRBE A ZUEI o . A7 SR EURASHREVA 1 Sl 2 ik

/NIEFE, B, 3+43 < 5+73 wike— MR .

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

WBILFNFITIE AT AR B MR S R A BOR BN, S i e s i fewede i (“Jaikselh”) . %
TSI — 26 H , W append () o« ZAMMRTHRHC—N46H , MM pop (), THBAIEERT]-

i 4n:

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

[3, 4, 5, 6, 7]

>>> stack.pop ()

5

>>> stack

[3, 4, 5, 6]

>>> stack.pop ()

6

>>> stack.pop ()

5

>>> stack

[3, 4]

U HoAb 75 T DA L] (S48 S AR (), B AL ALHT method FE3E, B4 d->insert ("a") —>remove ("b") —>sort () ; .

36

Chapter 5. ZF¥l#E18




Python Tutorial, (] 3.11.13

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)))

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

T B R 5

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

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

T E LA A -

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

BFET—H
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(L —5)
>>> combs
[, 3, 1, 4), (2, 3), 2, 1), (2, 4), (3, 1), (3, 4)]

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

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

File "<stdin>", line 1

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

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

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

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

5.1.4 HikAY List Comprehensions

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

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

AR list comprehesion &7 K [ 1447 S8 A ¢

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

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

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

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

e L ANE — B ) -

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

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

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

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

B ESEE Z M, 5B H T4 850 & (Unpacking Argument Lists) o

5.2 del BRiARK

H— ﬁﬁtTWE%‘fé‘Iﬁ'ﬁTmﬁMﬂ%@Pﬁ%,«E: del iEH]. L%LEP/\{EBG pop () FEAFE.
EZ}E ) BRI AT TSR R R A BE S ANE (FATZ AE Y R R — ﬁU%%;&a% puNig
o folan:

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

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

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

[]

del tn] DA ARIE G 3 A8 5 -

[>>> del a }

B2 %, ¥ a IS EE MR (200D —MENPHEIREIE 2 8l) . BRI A 2 E L2 B iR
del [ .

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

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

— 1 tuple J& i E{ECHS S BE I i AL, (-

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

12345

>>> t

(12345, 54321, 'hello!")

>>> # Tuples may be nested:

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

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

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

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

J

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

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

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

Python #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',K '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')
>>> 3 # unique letters 1in a
{lal lrl lbl lcl ldl}
>>> a — b # letters in a but not in b
{Vr' Vd" bV}
>>> a | b # letters in a or b or both
{'a', VC', Vr', ldV, le, lml, 'Z', lll}
>>> a & b # letters in both a and b
{la', IC'}
>>> g ~ b # letters in a or b but not both
{'r"' d4', 'b', 'm', 'z', '1'}

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

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

5.5 =8 (Dictionary)

71—~ 9EE A B Python P E IR RAE F 3 (S typesmapping). = HAF HAMIE F Al GRS 9EFR N
CRIPAEAR” B0 R . AET AR E e B AT R 175, FH@ 0L i T &5, 4nT
PAURAEAMIAR T AR SERF R FNECE B2 T DAME M . R — AN e R &7 8 . Ber s i mT
PMEREE: WA — oo B st & AR As Xt g, WERGEVE . S RAEEIE e, oA
R PAME I RG R VIR RIE S append () Fll extend () S5 yA#E TR B 251 2

2% dictionary i {F-B0 7 2L B A B — 414 1A ¥ (key: value pair) F set, AP 8#7E [ —1F dictionary
N T (KA T A2 1Y dictionary: { ). %5 FRAE S5 BRI SEAE 3 E AR
TR R AT R IR B SRR 3 . 33 [A)Rt  H Rr A

Dictionary = % ) 45 VR [EE H S At 47— () EL 3 phy s BB AR % (. BT PAGE A del SRIEIRG SRE(E
iﬁﬂ;z A0SR FRAM o 2 i S ARGl A, s T S M R B B S w2 (3 AN B S AR 1 6 12 o
ik o

¥ dictionary i [l 1ist (d) €33 ME &% HIrAaER) lst, HHPIEFERR AR T (5%
HEF, R sorted (d) AAERRITT) . WHERARGERE— RS0 EAAEN TP, A BET in.

i e i il — 1R dictionary f) i 5L :

5.4. &4 (Sets) 41
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>>> tel = {'jack': 4098, 'sape': 4139}

>>> tel['guido'] = 4127

>>> tel

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

4098

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

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

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

>>> sorted(tel)

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

>>> 'guido' in tel

True

>>> 'jack' not in tel

False

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

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

A, dict comprehensions 9, AT DA 7 1 T 72 St B 1) i 3 =0 2 Al dictionary :

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

R R T, (T B8 55 (keyword arguments) A7 IR ST EIf R -

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

5.6 [F/E#I5

S IF IR, T DABE 1 tems () 773k BRI R H B (.

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

gallahad the pure
robin the brave

WP IIEERE R, (LEZRT) S HEEE T AR T enumerate () piUREIREHS :

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

0 tic

1 tac

2 toe

() S R DA_E I3 SUAEEIRE AT DA H ARG O A zip () B

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

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

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

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

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

P w o3 w0 -

J

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

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

J

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

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

A IR ) o R 2 AR AR ¥ — ] list, {EUR, S R — BT list € S B HL. 22 42

>>> 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) .

HEGER T in fll not in AREMA, TERMGPRA AL EAE (BOMEE). EE T is fll is
not HCEEIEY) (/275 R @ R P BT A OO 3 (0 48 S RETAH [] AR AR A (e 55

HBGEFE W DA A8 . B, a < b == c Pt a ZE/MR b Ml b ZHAER c.

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

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

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

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

>>> non_null

'Trondheim’

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

5.8 FIIFIEMBELRRB ZLLE

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

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

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

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

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

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

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

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

R, A < B> ARICBOR RSP P2 AR, FORYI A 5 10 LB k. B, IR AR
(AR AR E MR R E, FTLA 0 4678 0.0, 4%, GHIE MG GBI —H TypeError £
A e P e — BT R HEY o
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[FI#2

5.8. FIIFIE i EEHER 2 LB 45



Python Tutorial, [F] 3.11.13

46

Chapter 5. ZF¥l#E18



CHAPTER O

=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

RS, 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 = b, atb
print ()

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

BIFEEA Python EF#AREI AT 454 import J2 fAA4H :

[>>> import fibo

1

EEAREK fibo HiE A ok 204 M BB A E ’i inamespace W (545 5% A Python 18 ) 3%, (Scope) % b7
472 Ml (Namespace)); &R EMA £ibo WBHARE. M I RE, Wil DUFER 2 -

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

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

AR TRACHE G I R 20, T DA LA A 22 s

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

6.1 AT EH

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

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

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

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

>>> fib (500)

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

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

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

>>> fib (500)

>>> from fibo import *
0112 358 13 21 34 55 89 144 233 377

5201943 7 import BUALR AT RO 4, W T AR () PSR4 88, KZHANEIT ., Python Bstit
RSB, IR AR5 A TR A 4588 (LT T s
FI%s.

WL, — A FEVR A GEBUALS A Mo import  fafe, PRIV RS GBS IR G
R G S A LR 4TI, R FT DA 0.

WAL AR T B as, I as Z A4 A ELEE AN import BLALHEEAE L.

>>> fib.fib(500)

>>> import fibo as fib
0112358 13 21 34 55 89 144 233 377

iE Al import 773l import fibo R LR—HEM, ME—mZEENRBIAEEM £1b MIHBAL.
FEREH] £rom gt n] AR [RIRR A 7 2B R |

VR L, mFUESRLR THEAT] 1 TRGRSNL; FERA TR E 0 R S SN, @ e R BIAAR Y At 4 A5
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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
A, EUM"EE.E%E‘E B, W R AR A BN PR AL, FTRAMEH 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>

anfEl i A import $§4>, ARALHRER A W T, H__name_ $EX(EI"__main_ ", j
AERLAH A A AN DA Al -

i
2l
=*
S
[
(&=

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

%T DA A 22 VR EIE A ] I T DAVEERE import FAEA , PRIERRINT (parse) iy 441 iR =R H e B
e [ HEERE, e

$ python fibo.py 50
0112 358 13 21 34

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

>>> import fibo
>>>

a_ﬁ) 2 M ARESE SR B (A s R E 1 AT IIRCE PRy, AEIA R 84T
|

& il

6.1.2 {RIEMBFIEE

BP0 H spam [FALHLE, fREES i E SR LA RA PRI N B X 2 FRTE sys.
builtin_module_names HFI ., WIRAKKE, BRAEALR sys.path I AT H R RPERH N
spam.py 3. sys.path @MXEEN BRI

o SAERFIOAER BRI (IR ER SRR, R g R ) .

e PYTHONPATH (—3BH370 shell &8 PATH (sEYEAH R &R A 4 FE )

o BLRZFARBIM T EE (AP G5 —{f site-packages BRI, BERH site BAFTEM).
1t sys-path-init 47 5 2 (1 41 .

MlE): AESCRAFIRIEAS (symlink) R R, M A LAY BT7E R IR TE AT 9E L4 2 42 4 st 3
. EFZ, WaRFRmAs i ekl EIEA R BB G R A

bz 4%, Python FesUAI MBI sys . pathe AT HEIAR Y BT7E ROR) e @ 70 18 AR I B ER, TEARIE
PRI AL 2 1. B AR B P EIA GBI, A2 R 2 E ORI AR R A AR A B
A EEBeE B E, SHER M. W2 e a A EgE 2 .
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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:

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

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

>>> import fibo, sys

>>> dir (fibo)

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

['__breakpointhook__ ', '__displayhook__', '__doc__', '__excepthook_ ',

' __interactivehook__', '__loader__', '__name__', '_ _package__', '_ _spec_ ',
' stderr_ ', '__stdin_ ', '_ _stdout__ ', '_ unraisablehook_ ',

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

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

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

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

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

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

>>> import builtins

>>> dir (builtins)

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

BE T
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(L —5)
' _debug__', '__doc__', '__import__', '__name__', '__ _package__', 'abs',
'all', 'any', 'ascii', 'bin', 'bool', 'bytearray', 'bytes', 'callable',
'chr', 'classmethod', 'compile', 'complex', 'copyright', 'credits',
'delattr', 'dict', 'dir', 'divmod', 'enumerate', 'eval', 'exec',6 'exit',
'filter', 'float', 'format', 'frozenset', 'getattr', 'globals', 'hasattr',
'hash', 'help', 'hex', 'id', 'input', 'int', 'isinstance', 'issubclass',
'iter', 'len', 'license', 'list', 'locals', 'map', 'max', 'memoryview',
'min', 'next', 'object', 'oct', 'open', 'ord', 'pow', 'print', 'property',
'quit', 'range', 'repr', 'reversed', 'round', 'set', 'setattr', 'slice',
'sorted', 'staticmethod', 'str', 'sum', 'super', 'tuple', 'type', 'vars',
'zip']

6.4 E{4 (Package)

PR A SR R T Python Aty 44 2SI —Flr 2. BN, By AL B FORS N A
M B A PAREER . ARG AR AT DALER [RIBLE ) £ 25 AN LD LR 4 JRAs B — o, (Y
MU AT PALE NumPy 5 Pillow 282 AH B BV B b4 HL DA RO BER 44 h 58

MBI B — M Al r— R P R 3 A Bl s Al S (T2 ). IEIE R S R E AR R 1A%
£ CEB VAT MR 4, filn: .wav, .aiff, .au), H, BT AREEEKERZ HEE,
VR T S At — R B R IR SR & . [ 7 S0 U5 BRI RF 2 A REE (B, AR
B W, B ARTIRE . RlE AN TSR0, R RS L SRR TS L
PAT RARIIEPEATRERI 2 (DARS I AR R A 07 030 ) -

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 45445, Python {7 sys.path B HE, Sty 7HE.

FEA __init__.py SCEA AL Python -6 4 SCPEAY H 3 AL EE (§ 3 8 lnamespace
package, 3% —A-HIXFFTRROHFYE) . AT DA 1175 % 80 H AN st ring 166 BEeh DA 4k th LA RS
FR BT A RCBE . TERLR RO R, init .py DA AACPE, (HE d LT

BRI PR SE a1l Afk, SOHFAERYE A

PR T DAGEAE P} import MAEVREAL, i

[import sound.effects.echo
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RN E, FAFER sound.effects.echo, ‘BT HEZ KT H.

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

7y — 1 import T A2

[from sound.effects import echo }

XM TR echo, FEHALMARIZ, HEtal#an T 77 26 H:

[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 }

AR, SEREMER TR echo, (HXHH KL echofilter () HAEAI:

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

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

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

6.4.1 #*:E#d import *

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

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

XEWRZH from sound.effects import * JfF5A sound.effects W=/ TR,

TR AR T BB & 2 B A HIE XTI 0. B, GRARTE sound/effects/__init_ .py Cff
HFIERINT —4 reverse pR%, from sound.effects import * ¥ HS A echo il surround X
DT, (HAZRA reverse TR, PN ERAME LW reverse BREITIERS:

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

WMRBEAEN __all__, from sound.effects import * iEh] R&3Ufl sound.effects PR
BRI S AR Y mid 4 250 B H R R sound. effects BT A (FTREL 2 T __init_ .
py FHAETRIAAARND ), SRIEFHSF AR E LR MAFR. XEHEH __init_ .py & LMK
(PAR SR 20k i) 75 ) o B35 JEnT import iEA) UM ER M A AT TR . 5E A ARS:
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import sound.effects.echo
import sound.effects.surround
from sound.effects import *

TEARBIH, echo fl surround BIHAE AR Y a1y 4 S0, FAFEAT from. . . import AT EA]
OFF sound.effects WHHENY T, (MEXT __all BRI,

HESR, AUURRE RN R, SRR import * R, RZBLAH H g S E e kN 48, EAEIER
P35 (production) AYFE=CHE B (A RE AN R E 1 .

FE, ffiff] from package import specific_submodule NEHEME! HE L, B2MEN
¥, BRAE import PR AH 75 B B TR A A H A S 2R FAR AR [ 44

6.4.2 E4(II5| /A

DA 2N (WRBIH sound 4) B, ] DA ZEX%T S A0S A R R, fihn,
M sound. filters.vocoder BiMET(J ] sound.effects W echo #idl, BRPAFHH from

sound.effects import echo,

PRIB R AR SGAHXT S AAES, B from module import name FEI [ import 154], X5 A{#
HI S S R BRI A S B4 A B L. FIANXT T surround #iH, WA

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

AEVERE, A import [ AE 2 DA H BT R REREE . E R A A AGE 2 "__main_ ", J7PA
Un 2R MR RAL TSI B 4 Python IR FACAH , I8 E b ZE7k s 6 1 [EJ3f import.,

6.4.3 ZHEPHEH

BRI IE __path__. EXERIIRILE R —fH list, @B __init . py FEHTE
B HER AR, PR AR R TEE (AR R RN IR T 2 1. B A T ARIE B, (FLE R & 3 2l
A BB T B

B RE S AN KRR, (BE AT MR B P ORI &

[Ef#
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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

B H i 1L FATE BB RS GR35 Rk K& afl print () K%L (’“’“*?f’ﬂl”ﬁ#imﬁﬂ%jdﬁlﬁﬁ
Gy write () Jrik; bRiERE SCHFRTLABS IR sys . stdout . HEMRE RIS HIREES% ).

R G AR AR A T M, TSR RS R DA A e B U\T%%%@i‘%iﬁ%ﬁﬁﬁtﬂﬂ’ﬂﬁ

X

o BF AL XALTF $ K (formarted string literals), F5E5FH BRAAHIT G | 9E 0 8 =85 | 98 ATm_I £ 5¢
Fo YRA]DATEE M E i { 8 ) 5k Python fER, 5| H s sl HiAth 71 {E (literal values)

>>> year = 2016

>>> event = 'Referendum'

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

« T str. format () method FFEH L P BRI, IREZFTLAM ( Al } BURBEACE B A
HAl# Pt slin &, (AR R 2o U &t

>>> 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 IRdR, PRENAH TR Y] (slicing) F1H3#% (concatenation) #4F, SE A ) 7 HI BT, AT
FIPRRERL R I HERURS 3. FHZREM — 28 method , REDA%SE I ST 7 eh SO AR

ﬁ%%?ﬁﬁ%ﬁ%%ﬁﬁt& SR PO SR 8 BT TER S, TPAH repr () 3k str () pRCHEAT ] 0 (i
[l 5

str () BRNAY R I — {8 ANBLS S 30K, I repr O B9 IEAE Bd TR FRoRE (I
%lﬁ BHIFETR, E K syntaxError). ﬁﬂ%%#lﬁ)&#ﬁ%?ﬁﬂ’]ﬁr%%ﬁdﬁ str() ful e
repr () MIEMME. AFFZHE, BRYCF, o list [ dictionary SF5GiHE, 4 i13E M 8 T@ﬁ*ﬁﬂé’]i@
IRNE ﬁﬁ%% SUBEVFE), A MR [ R
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L)

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

J

string AW & — Template class (FE)), $At AR REITHM S —HIrk. kil sx
EM4F5%, [EIRA dictionary FOMECEFTIUA, HEEHE XA F I W B D

7.1.1 BRI ER LA (Formatted String Literals)
MR FE SR (FRE -8, BRrEF R MANE £ 5 F, EiHEEXSHFE {expression},
AR AT DAZEFEREI A Python 3 20 (H .

s (format specifier) RIFIEN), RIAEMFIA TN, POASEAPRLERIFIATIA AL rt. DA R0
H pi i AE) N = (1

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

TE " REE R, W AROE R 2D E R IR, R AR

>>> 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

1A LB AT E A ATEAS AL AT e E . e B ascii (), "'s' EM str(), '’
GEH 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'.

— EVA T AR AR AT R 3 . — 559, DL SRR (evaluate) 4110
R
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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'

B2 B = [EIAFAF &Rl A SO EE S X (self-documenting expressions) ., #5122 7% 35 24 =X b - H?
HEKS, #E K formatspec 2% 35 .

7.1.2 5/ format() method

str.format () method [H3EAS FHYEUITF

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

7 S O B s 7 5 | O DME AL

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

The story of Bill, Manfred, and Georg.

R AR RN RAR AL TR, P 7 2O 2 R AN 24 LB RS | S . B IR
PAIZB R 70 (dico), [EVHI5HE5E ' 11 M (key) B TE I .

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

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

JA** FF5E, 48 table UL VRERE TS BORMIE, BA—HRAER.

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

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

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

dictionary.

B, RS EIAE — A HES B AR R, 5] R T BT

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

print ('{0:2d} {1:3d} {2:4d}'.format (x, x*xX, X*xX*X))
1 1
2 4 8

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

BME str. format () HEATFEERALA ML, 75 F formatstrings.

7.1.3 FEEILFEH
R AT B A58 I R — P ST R

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

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

(iR, S print O A BIMA—WSHE 5 BRI AR ARG [ BRI AR )

FERYFR) str.rjust () method 37 8 7F 7 I E A 2548, 07 HR DAAS 8 MO R AT RE A SR . AL
") method 324 str.ljust () fl str.center (). 5% method N AEAEIZS, HalE—{EH 54,
R AR, bﬁﬁx’@%&][@ﬁ?$ T A2 AN AT AR e 5 i [ 8 5 ﬁﬁ%ﬁﬁ%@%ﬁﬁ%%ﬁﬂﬁ (=l
LLT%J%%HS% MG Ey, AR E A S R Em. (DR RENEEE TS, T AmAR
x.1just (n) [:n] BHRMYIHESR.)

77— method J& str.z£1i11 (), FIEM(EH TR BEMNS, HAERELLE&5%:

>>> '12'.z£fill (5)

'00012"

>>> '-3.14"'.z£fi11(7)
'-003.14"

>>> '3.14159265359'.2£f1i11(5)
'3.14159265359"'

7.1.4 B FBRMERHZE

% JEF T (modulo, #isf) Wal R FHMEA L. ¥E 'string' $ values W, string HFHI % &
Wi values [ Z TR B, IEIEH 5 Wi A8(E) 7 FB 4f (i (string interpolation). f5il%1:

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

W £ & L old-string-formatting /N o
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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 .
WAKIGE encoding, ANTEFEHEIERZF TG (H open() ). UTF-8 2 BIRFIARE , FRARIRIRE
A E SRS, FREREMH encoding="ut£-8", ¥E mode £ I_E 'b" &L binary mode (i
Hil) PAEREZRE, RS RIDA bytes YA BER . A I BAEIAE R AR T AR &

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 —MEREYMFZEK, Bl ERY T H B

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

>>> f.read()

f.readline () MRETHFIEME T EM77oC (\n) GWREETRMER, LAEHERGAZE
TP oChE, EA G R R ATock s . SRy 2l (e % £ readline () [ulff—
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'012345678%abcdef")

16

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

>>> f.read (1)

b'S5!

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

>>> f.read (1)

b'd!’

N

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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SCPER GO — BN TR, ISR EARE) isatty () Ml truncate () &85 A KM RIS
BRI A EES % .

7.2.2 f£/ json REFFBILEH

FAFER AT MR A 5 0 5 A SCOF SO SR e e M RRBT— 28, [ read () J7 ik HaR 747
M FAFER AL S int () XFERRREL, EHEZ 1123" Lﬁﬂ’]??‘f%%k@ﬁé&ﬁ 123, MR EARAT
Eﬁﬂ%%ﬂ%ﬁ#ﬁﬁmé’]ﬁ%%iﬁ FEIRAT IR S AR 2R AR T R 2%

AFTHEE 1 AT ) 3 AN B A 2 P I B R XS A BB T ()3 1) R R A7 2 A 2, Python S48 — (A3 & 1
B2 EHE L, FEE] JISON (JavaScript Object Notation)., HE#iEAE4L json ATHEUL Python &R, [EHE M
FE 7 Fnis: EEEEREE serializing (JFF5)10) . #F-8FRikd B R RIARE] deserializing (I
F%‘@J{Jc% grﬂ%ﬂlﬁ?ﬂﬂﬁzmi, TR R ] DA A AEAR R B R, BI0E i AR ik
B 15w A A

fHi(E): JSON 4% 248 & Hh il A A BAC B F AR okl <2 (B, FF 2 A sl m il L 2 38 e FERERE, e
[EHE T B #4EVE (interoperability) [ {71584,

WA — R <, HHE—A7 R R RS R T A e JSON TR 4RIk

>>> import json

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

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

dumps () KA A%, ME dump (), BRI ATFIEE e file. Fik, W £ 2—MET
%/\ﬁﬁﬁ'ﬁlé’ﬂeﬂﬁk ik, FRAT AT A HRA

[json.dump(x, f)

£ R—AEWE. TR binary file Riext file PP, BEFRKRIEHILHAIHE:

[x = json.load(f)

f#(E): JSON A& 0hZH DA UTFE-8 #8406 . £ BH(E] JSON #4 28 DAVEE— {1 7] 35 BB 85 A [W)rext file ¢, i

H encoding="utf-8",

e B ] BEL 1) J7 3£ B R AT LA SR 2E List il dictionary, {HEAE ISON 1R SILAL LR class (JHED) 6, HI
TE LMY AR, Json B S R & Ehr EI] .

W%
pickle - pickle #i4H

HLJSON R[], pickle ;22— fuiF #HE A [EE Python M4 AT/ P FIMLIY 7€ . Ak, EI[E) Python fiTfs
A, ASBE R SEHASE 5 A e o e A . RS, BWRAZAER: MRERLE TR
BB E R Lkt , AHE B H A ZAG AR pickle BRFSIME, AT DABATE B RIREUHS .
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FhRR NG5

3 H aiE R EE S 2 SR, HARRERE T Hs], R RE e Bl L RaE .. R (24
WA ] ) s M EIE] . 355% 4432 (syntax error) 9| 91 (exception)

8.1 F&/&# R (Syntax Error)

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

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

AAAAA

SyntaxError: invalid syntax

fEpT AR > AR RO T T R — 8 AT AR DI B B R AT Y Bk BT RER i T TR 1)
] 0 Z AT A FEAN R DT 2 . AEX AT, BRI AER AL print O _EARIEN, JRPFRAEE
ZHID—AES (") XA RAT S WP T E AR AEARTE S A2 K B BIAS I ] ASITE 28 2505 5
FAR AL

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

(BT —1D

63




Python Tutorial, [F] 3.11.13

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

SRR e fR — AT AR R B AR TR . BIAME R R, TR B A VR RS ) — R g B et
#HI PR B SMER(E]: ZeroDivisionError, NameError fl TypeError. VEFEIBIAMERL Y EI A F
fh, b5 RGPS (built-in exception) FY4 M. P OGS LALLM, ILSHRM G4 A
MBS — e T (BESRE & — A Bl o ARUERI SN R [E@ i sR[E)F (identifier), A2
% B3 B 4+ (reserved keyword).

AT H AR, MR GISMORE RS m sy S, [EIRA IS A o

SaeATUR A BEEE, I HEE] 1] (stack traceback) B ABUR A BISMIRRSEE . —BORE), B&A M5
JERECHSAT (source line) HEEIMIM]; (EEA & BURREHER A U RS

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

8.3 mIEHI5h

ST RGN T . DL R RO IR AL 2 AT, EELAT A R B AT,
B E TR (M control-c B/EERKLRNIES ) iR, mal A& EA MR Pl
1rg | %f KeyboardInterrupt FlIMEHE.

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

try B AGEE T
o W, ATy T4 (try Ml except BT A BA) .
o TSREIE LGS, B except T & G, try BIAXBITER.

o WUEREAT oy PAREERA THISN, RIRZE TR B e ki . AR B SRR except

S PRI BISNAREAILT U except T o) AT, SRMR, HEHTEIAT try/except [ Z R AYARAMS

o WERKAERRE T except F o PHEER A F LA, WEXPAAEISNER try R AR
AARFIAL PGS, WER—A KA FF BRI it — AR R

try BRIRK T AR R excepr F 61, EARREMGISMEERBE, Wik A —EEHE GHHT.

SEBLHE PSR ry AP BRI BISN, WA G — try BRASER BB E TR B15h . —1H
except &) W] DA — 4146 SEE tuple SSRGS, Bilhn:

. except (RuntimeError, TypeError, NameError):
pass

— {7 except FAIHY class (JHE]) F—fH G ANE T AIZRRY, g HLG SN ] — {1 class o B3
base class (E:JRHEEE]) ; fz QI 4Eg: T 5| i derived class  (fi72E%E[E)) 1Y except F 4 [E) R fE B base
class FZ%. fldn, PA RS E K7+ B, C. D:

class B (Exception) :
pass

class C(B):
pass

(BT —E)
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(B E—H)
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")

J

LTS, WA except T o) IR (8 except BIEISE—MH), HIEEIH B, B, B—#i—{HFf

1Y except T &) Er RS

EOI AN, T RE A A B A, R BIANG T . 5IAATE RS e R, 2 BUEAME b
SSEEEtN

except T &) Al RESTEF W ARG MG € — N8 . XNE R 40 E 2 58 LB, ZLplEE Sam —4
FAESEY) args J@PE. AT R, WESHEREE LT __str__ () FRATEHFrA S50 AL 2
Hiii1E . args.

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

veggsv)

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

# the exception type
# arguments stored in

.args

# __str__ allows args to be printed directly,

# but may be overridden in exception subclasses

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

<class 'Exception'>

('spam', 'eggs')

('spam', 'eggs')

X = spam

Yy = €dggs

RAPEFER __str_ O %l S8dT N ZR HIH R 570 (detail).

BaseException J&HAERRIEIAMT 2L F 7 base class. T subclass (FHEHE]) 22—, Exception, Hj&
Fr A B E 5 4b (non-fatal exception) f¥) base class. 5 L5 /hAN & Exception | subclass, [fif & "3 # A &
Wk, WEeME AR EZ & . SB/MIIE T H sys.exit () A58 systemExit,
DAL (i 5 AR B AR =C R 5 1 85 1Y KeyboardInterrupt.,

Exception W AFIAEMBRCAT (wildeard) i (#F) FrawIBIsh. SR, HBAFRIMIE S FT e A4
HOETIFE AT SR R 1AM, (B FHEAT RIS EGE (propagate).

B Exception (i AR, Bk psateGeE), MEHEFTI#E (0w gt
(caller) 2 R FEFZ B4 ) -

import sys

try:
il
s
i

open ('myfile.txt"')
f.readline ()
int (s.strip())
except OSError as err:
print ("OS error:",
except ValueError:

err)

(BT —TD
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(B —1)
print ("Could not convert data to an integer.")
except Exception as err:
print (f"Unexpected {err=}, {type(err)=}")
raise

try .. except BMARAH (BRI else T o, FMRE, &% AT except T o 2 4% IR
— B RS BT, (H oy F o) XEVE I 8EGIAMRE, & FRRA H . Bl

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

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

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

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

i else TAJILI try TABSIMA S AL A2 4y, HIEE W] DAE S R AN R 2l ey
except MR LR#E R FEAXME T EHIBISH

BIAME) B HRE A EIE ory &) [ESL R AE G40, SRR ry T o1 (] (EPRER2fE) mend iy R X ES
BAERBISN. Bl

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

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

Handling run-time error: division by zero

8.4 5| HIsp

raise PO AT AR AT S g E R B 5h. plan:

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

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

raise ME—5 | B2 25 [ G141« 5% 5 | b 28 & — M G AN EE B s Bl 4) class (1742 H BaseException
1) class, Bl Exception BB subclass). AIR-—{HFIS) class BEEE, B & AT | HOhIF L 1 2HE
B2 (constructor) , fH°&24k 5 B 27 B (implicitly instantiated) :

[raise ValueError # shorthand for 'raise ValueError()' }

ISR AR R A 5 1 8 T I, (EEAT RIS, AT AR LY raise BUASUREHS | #40i
G

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

An exception flew by!

€ & A}
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(L —5)
Traceback (most recent call last):
File "<stdin>", line 2, in <module>
NameError: HiThere

8.5 ffjyrgEEE (Exception Chaining)

WIRTE except ByFERREEAE T—(RRMEIEAGISL, HIE G s (R 2R B B SR IAERR , (EVH
AR R RREIUE

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

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

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

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

[E TR — G5 — MBI EEE I AER, raise BOARARF—EEMEN from T4

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

LB, ERE T ARA . 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

EMAF I E AR from None (5] H B B Sl :

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

Traceback (most recent call last):

B T—3
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(B E—H)
File "<stdin>", line 4, in <module>
RuntimeError

B2 B R SRR R, FE 5L bltin-exceptions.

8.6 EFRA&EBERBISH

xR PATE I BT BB class 2R H SIS (PEA T ## Python class, 3 RClass (J8[E]) ). A
e HIHR R MM, BIANE R L Exception class 2L 2K,

4} class AIBE FEAMALATHA class REEISA S, (FLE A e, JUROt— L@k, TR
AR 1T S A AT 151 S A 2R

KRE#Blshese, #ebh [EBororl EEIZMES R, BRI GEEGISMY G4 .
A ERAL A E R E T H TGO, PARETEHE 300 s 2 S AR A Bt

8.7 ERFEEE

try BURSH 7 — WM Th), R e S AE A T B N B TS E B £ . il

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

Goodbye, world!

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

KeyboardInterrupt

R finally FAIMFAE, HIl finally TR try BOAKG A ATRATIO AR — BFULH . Ad try B
BARGEAEGIS, FHEHAT finally TH). PAF B BISMEERS, T E:

o HMEAGISMEER toy TRIMBATIBE, ARZBISN YL except TH R, WERFBISNEH
B except TR, EEAE finally THATRBEGIE .

o —fABISMATREEE LN except B else TAIFFNATHRE. b, ZHISMITE finally FHFAT
BRE G5

o R finally TA)#IfT break. continue B return A, HIFIAMNSE W BT 25,

o WME try AT break. continue 5{ return BiAZ, H| finally FAIE{EHST break,
continue B{ return A2 BiHAT.

o R finally TAIPEE return A, RAIEMEEEGENRE finally TAK return AL
PIEEE, TR ZERE try A return BOART) FE(E.

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

return False

>>> bool_return ()
False

73— HEs(E Ak Fr 4 151 -
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>>> def divide(x, y):
try:
result = x / y
except ZeroDivisionError:
print ("division by zero!")
else:
print ("result is", result)
finally:
print ("executing finally clause")

>>> divide (2, 1)

result is 2.0

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

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

executing finally clause

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

TypeError: unsupported operand type(s) for /:

'str' and

'str'

J

AR, £inally FAIZEAEAMEE FEREaiaT. mifR T HARER TS 81 TypeError EA Y except

TAJER, FBEAE finally TAIBATRCERG5%.

TEREEMAT, finally TAISABEESNRE IR (1A 5 s 48 i ()

R

8.8 MERMFEDE

SRR R T RIS PR SR A E R B A, S O R VRS R SR . SR AT

HH, EEMHAE R, EEbERES .

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

ia B NS AR, AT S8 s e, B vl SR AE — B e 1 IR PR E B R DR A8 o e i )
AHEAE B, (FEREBOR R AR E T R e B . with BOAKGEYME (GIARESR) FERL

W, REfREE MRS KR, IR B

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

BRSBTS, WS R BT A RS P P, R f AR G iBp . AR, $ROTHUE SR

BB G S R E— R

8.8. AERIFEHE
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8.9 53¢k k& IE % (B M AR B Sb

TEHLEAFETS, MR E AL Z G5 FEEFTHESE (concurrency framework) HH 8 & th B jE fe 1
[E], V471 (parallel) F-LUiT 7 nl RECL ALY, (HRAG HAL G (use case) 75 B2 REAE LA TIE IR 4 2 i 5
bb, A RS — IS

[EJ7() ExceptionGroup {1l 4ME i (exception instance) [ list (H231), AR AT DAL HE
518, HINEARS RGN, BRIt nT DUGAT ] Al 5 S — R i

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

>>> f()
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 1, in <module>
| File "<stdin>", line 3, in £
| ExceptionGroup: there were problems
-t ] ————
| OSError: error 1

| SystemError: error 2
£0)
. except Exception as e:
print (f'caught {type(e) }: e')

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

J

i except* B except, FAATDASESRMH R PIRZEAL -p SRS E U DU A B b FEDA T 2D
IR T SAR IS AL (exception group), 3 except * 1 MR %A H SR B — R E
RIS, [ AT A H AR ) SN EOE S AL TR, SR AR PR | 5

>>> def f():
raise ExceptionGroup (
"groupl",
[
OSError (1),
SystemError (2),
ExceptionGroup (
"group2",
[
OSError (3),
RecursionError (4)

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

There were OSErrors
There were SystemErrors
+ Exception Group Traceback (most recent call last):

(HERT—TD
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(B —1)
| File "<stdin>", line 2, in <module>
| File "<stdin>", line 2, in £
| ExceptionGroup: groupl
4

o 1~
| ExceptionGroup: group?2
. 1] ———

| RecursionError: 4
+ ____________________________________
>>>

J

AR, WOREAEGISMEAL PGSO B, TN, EREENEEE L, EepshEE R
RepeEs s [ EHIE R Bl 5, JRILAT iRt

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

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

8.10 FAEJRR{EHISNE R HE

BRGNS E TR LR, T e b L SR IR, B IR TR T B AR A
we. TEHELLREE], FEGI A s E s E A . [Eitk, B4 EA— add_note (note) method
(5¥E), BRI A2 — (8 T e [ s I 2150 A0 (ED s B b o AS20fE ) [ ) 52 B0 Er e 01 b 22 4R 50 H r
A EIAE , [ M A s I i e 2R HE S o

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

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

TypeError: bad type

Add some information

Add some more information

>>>

J

Blan, FERFEIAMCE B GISMEAL RS, AT B A B B ER RN I — 28 bR SO R ZERA R EEGI
FEHL TP AR BN — R, R s R e R B A

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

>>> excs = []
>>> for i in range(3):
try:
£0)
except Exception as e:
e.add_note (f'Happened in Iteration {i+l1}')
excs.append (e)

€ & A}
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>>>

ExceptionGroup: We have some problems
Fofm 1 ————

>>> raise ExceptionGroup ('We have some problems',
+ Exception Group Traceback

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

Traceback (most recent call last):
File "<stdin>", line 3, in <module>
File "<stdin>", line 2, in f

OSError: operation failed

Happened in Iteration 1

Traceback (most recent call last):
File "<stdin>", line 3, in <module>
File "<stdin>", line 2, in f

OSError: operation failed

Happened in Iteration 2

Traceback (most recent call last):
File "<stdin>", line 3, in <module>
File "<stdin>", line 2, in f

OSError: operation failed

Happened in Iteration 3

excs)

(most recent call last):

(3 sub-exceptions)

(el b —50
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CHAPTER 9

Class (#a[F))

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

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

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

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

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

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

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

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

9.1 FARaREEYHFI—EEE

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

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

AR — L PG -

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

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

JEMET DA H ) BCE W5 1. ff: g LT, TMXTJ%@L??MTE BB E B KW
PAE A\ modname.the_answer = o WATLAEA] del AR @M. B4, del modname.
the_answer ¥M44 8 modname XT%EP&A?%)%ﬁ the_answer,

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

PR A IR iy 44 25 TR R AT Y el xR IR AT 1Y, T R =R B, 505 188 T R AE R U P BEH ) B A0, By
Za e ER. (FBL, B nﬂnz?* WEBRE AR FENEG vE.) ER, BEEE (recursive
invocation) #{A H C.HY EI8 a4 ==

1% A 382 Python FEaX il — {EleZIKEiEE (textual region), 7EULIE, iy 232 vl EEAFREY . EE
[l EHE AR BIRE, H— AR ERE 2 ] (unqualified reference) AJ DAYE fiy 44 2= [H] [E) B Rl 3 4k
ZiH o

BV e Efe B e, (HEMeSB i ng . T ER SR e, #ef 3 54 [
ORIV I, Hoa 42 25 )2 T AR B 3 A7 B -

o REEENR, GREPRS, MEQE TR

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

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

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

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

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

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

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

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

9.2.1 {EABf&E=FHAIEH

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

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

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

def do_global() :
global spam

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

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

PR RS i 1 2

After local assignment: test spam

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

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

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

9.3 ¥R class

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

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

Class definition 5 & BLAG AR :

class ClassName:
<statement-1>

<statement-N>

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

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

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

M (GERAL) IEH BTS2 S, PRI Rat 2. XA B2 A HI 582 E I E i iy 4% 23 [0] Y
e TAVRHAE T p T RIS G 25 E . IR FEUEAISE SCZ A R0 1 e &
WS, JONRIAEIE B 5 58 SO T I R A FR AT 4852 (FERX 7R Bl ClassName).

9.3.2 Class ¥4

Class Y{E 18 WifHEE . B 22 18 (attribute reference) F1E 54k (instantiation),

B 1t % BT ] Python T B PES MINEEMEREYS: obj . .name. HRUWEMEL TR class P {F 4 B L IR
class {124 2S5 W T A 124 f . FTPA, A0 class definition & AR 15 bk :

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

def f(self):
return 'hello world'

B4 MyClass.i fll MyClass. £ 2B EMESIH, R0 Bk E— A EEER — AR Eo 5. Kk
WAl ARORRAE, PR o] DAE A E R S MyClass . 1 (H. __doc_ @ MAERBEM:, R0 Fr
BRI Y FERFE: "A simple example class",

Class )10 ] T HzUFE % (function notation). g% class Y142 —HEA 28R, & [B1E— B
B class BB, BN (a2 kA class) :

[x = MyClass () }

37 class H—RTE ), [ ICADPRAUR A4 TS .

LA (T M) KB EWR . T2 LA BB R I BRI E W RS E
B, b ARATRESE A _init_ () WRRTIE, SR

def _ init_ (self): }

self.data = []

BAIEXT _init_ () FERE, REOIES HIOVHAEEAIMEE __init (). HIE
TERXABIFH, ATPAE I AR ARG — D IR A AR 5 B

[x = MyClass () }
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MR, _init_ () HEEA ESHNTEAE RN RIEE. EXMHILT, ROUAEIBIE AT
MSEPEEg _ inic_ (). fildn,

>>> class Complex:

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

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

9.3.3 EflMt

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

HAf B XTI T Smalltalk HY “SEBIAER”, DA C++ Wil “Bdlanl 517, Bdi @It AT2E05 tigm
HRAS R A, ENTRAE RBORE N A 280K, AR x 2 L 01 MyClass JSE6I, MPATF
AT ENEUE 16, HARBIEMLHEEFEE:

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

print (x.counter)
del x.counter

BB ) — T B 1 2 IR 2 method . Method J2&—1f [J&i* ] #1{-eka. (78 Python H1, #15E method [EIAN
s class FHIITEA R HAY (- BUE T A method., F14n, list #){4H7A FEE] append. insert. remove,
sort % method. {H)&, 7E MG, MV ATHE method SREFTHRIR class B 1P method, [
Ik A7 W eI . )

B 1976 2L method 44 FREUET A I class. *E?J%ﬁi%, —{W class T BRI, MR TEH
i1y method, FTATEFRM PG FH, x. £ @&— ﬂﬂﬁxﬁﬂ’] 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() }

£ MyClass /RBiH, XFFREIFAFH 'hello world'. {Hig, JrikHARMALIAIM: x. £ 24
JTER G, BN DAROR AR DA R .

xf = x.f
while True:
print (x£f())

HEFEE I hello world HE|KycH#,

MO N TS T 2 K AEAT AT IRATREE 2R £ 0 BRECE & T — 124 (AL
M = £ 0 NEABRAHFSE. IMSHE T A% é‘ﬁ’l‘%‘%’%f‘%ﬁﬂﬁ BAEA AT AT SR D
T?ﬁﬂ%ﬂ%ﬁ Python 5 7E 25| K54 — RIMES R br_ ERA B

FHE, WﬁfﬁEE%@ﬁﬂTﬁ : method E’J%%ZFETJJ‘G, FLOI - AR o X i 20— (85 | B (AR
FERMBBI T, . £ {EIH?HL{#I_JB’\MyClaSS £(x) o —fBAKE, FEI—fEA n 555 method,
%I?JBQ‘HWLI~1EI¥J‘EE?T, HEG |85 3% (argument list) %}f@iﬁt EAEEE— (5 | BT A% method 1
Bl
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B2, JrEAstEdr s . DB R I | I, FFRRIREBIFTRE. a4
RIS — BT RO GRS m Y, A8 i) SE X R AN bR KO G0 5 | T 6o — TR &
BN DSRINVEIAZITIEN G, FET RO RMSESN R E NS ESI%R, HFEAX
ASBS LN AR R A BRSO 5%

9.3.5 Class REfIE &

—JEARIE], B0 T A B A B kL, T class A8 UM 3% class 19 BT B L 4 B M A
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’

QNIRIALE 7 4 2 S P ol — PS5 BT, SR ORI Bomutable 0, 10 list il dictionary, 7] #E 7
HEEAMSEAE, BOIKE], YRR micks list AREZIEE—1F class 8806, PHIESRE A List H &
P 1) Dog BLHIE =2

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

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

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

>>> d = Dog('Fido')

>>> e = Dog('Buddy"')

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

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

>>> d.tricks # unexpectedly shared by all dogs

['roll over', 'play dead']

IEHERY class 3% 7T e A% o B 9] At

class Dog:

def _ init_ (self, name):
self.name = name
self.tricks = [] # creates a new empty 1list for each dog

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

HERET—TD
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(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 FEEMEL

1SR o A 4 A e B — R B A — {1 class o, R LY 4R B DABE MR 5

>>> 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

J

ORLE AT RERE method BLR B — N E ([F(Ei ) Fraf. e, class Anf AR
Aok R E. S b, 7E Python HRENE (LA AT GEMY 7 vk, AT B BEMUE R A2 B R
Bl (55757, DA C % %317 Python FEAETT PASE 42 BRFREE 148 6 () ELZE 0 ZERF I B A PRI A7 I 57T DA
HPA C #5511 Python FFEFI - )

VS I 0 R T DA EVRE R P R M, T T4 method #6310
AREEVE. TR, AT AR & R0 SR LRI TG, (FUR I8 method ROATRCME, FUEEREGR
AR T —— T YRR, i O T DM R R

15 method 12 B VTR 1E (s method! ) A RIFS ). TR BLRECHE I T method fy [t
P+ EIEVEE method W, (FV friELis sk s ik 2 (15 .

B, AR BEE self. jEEE MG self iEMH4 5 ¥ Python 5K[E5E 4 [EA FE]
WS, (HRER, WERAEIEEG), IR T e 3 HoAh Python FRCEEt i AR E P TERAR, HeAh,
o] AR — I T BE DR {5 AT LUt Bl 1 8 55 69 class (15225 (browser) 23,

Al —{EAEE] class [ 14 (1) p& s -8R E)RZ class (O BE] € 38 1 — M AHMER) method., PR EF|WA—EHAL
FrFE class definition [ SCANH i pR W48 E 4 class ) [ s B 2 il ARG . ol n:

N
# Function defined outside the class

def fl(self, x, y):
return min(x, xty)

class C:
f = f1

def g(self):
return 'hello world'

h =g

BUAE £, g F1 h AR C RAYHR I RS R JE P, RILENTEGE ¢ ERIITE - K h 5 g 6%, H
TR X FPEOIA I A S R e A B 5 R R R

Method A] DAFEH (/] self 5|#f% method J& M, WENYHEAth method:
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class Bag:
def _ init_ (self):
self.data = []

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

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

J

Method 1] DA ] 82— Mok R [ ) 07 202 IR A 44 . B method AHBE A9 43/ s, it e 60 35 O E 5
WAL, (class 7K A Eg M VR I a0, ) BESR APARDAE method il AR 7E 70 B, (H42
AR AT 7 2 SRR M - B, % import 38 4tk s e URISEAL, T LARYE method PAKAE %
P IR G SR R SR class BTG . Gl %5, f# method Y class, B Bl BOE S84 18 (A=A A
TE T —Hi, FAE 2] method FHEEZ I F CHY class 1— L8475

TEEE R — A, FIHEEA A class, WADEEIER npe (Z(E)). B object. _class__
BEfHTT -

9.5 #% (Inheritance)

WK, WREMG SRR, [class | 5 555 FF R EAFPARE class. — 1 derived class (F74:8iE]) &
FEE B R AW T :

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

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

[class DerivedClassName (modname.BaseClassName) :

]

4T derived class FEFRMIBFE, BELHAT base class #H[A] .  class ¥ {9 E R, base class gt E. B2
TR RNTE P2 I8 - AR {0 SR 04 i M VAT R class 4k 3], HI G 48 47E base class 855, R4
base class 7 B S AT A= F HA class,  FI5E A8 ) & 3 T B e

B4 77> derived class [7) 4 5 40 [FE A 5 F 2 fE: DerivedClassName () & 737 3% class [ — {8 357 2 )
Method [ 2 IRPERRATAN T © BHREAY class B M Erpfi s, WURTEEL, WY base class OAREIA R, 40
WEEE T Mg, HI5% method )2 IR 2A U1 .

Derived class 7] PA %5 %5 H: base class [/ method., method 7MY []— {97 1) HiAth method IR¢ETA5 4[]
FI4FHE, T PAE base class [f)—{H method ZENFHYAH[R] base class H1 i &1 75—l method Bf, & n] g€
1Y 5 —1 78 252 /Y derived class 1A method. (45 C++ Rz s Python A1 4 method BB _FHLE

virtual,)

—{li7E derived class 7 %5 1Y) method W] GBS EY & AH LK 7o 1 3 BL AR AR base class HAH [F] 44 F§ 1) method..
BLH Y base class ) method 75 —f & B4 J7y%: HIEPEN BaseClassName .methodname (self,
arguments) . o A FHREEmBRAEH. GEERZ, N AT base class 78 4 3 /E A 5 7T LA
BaseClassName #f£BUH:, B8 EABRL.)

Python A7 i if [EV b 20 7T DA A7 -

o ffif] isinstance () ¥ —MEERFIFAEE]: isinstance (obj, int) HAFE obj._ _class__
& int AT HE int B, &RAGRE True.
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o {§iff] issubclass () Hclass #47K: issubclass (bool, int) &rf& True, bool & int
1Y subclass ( THE[E]). {H2, issubclass (float, int) 42 False, float [EIARJ2 int 1
subclass,

9.5.1 ZE#EX
Python 1, 8 £ B K IIER . —{H 4 £ 1# base class [ class definition F G EkE T

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

<statement-N>

X2 RH BRI, AR RO, AR AR MR TR IR PR B R R I SE . e 3
A1, YZREHTAAEE R A STER — DI RRIR . L, WREAJEVEAE DerivedClassName
HHRAE], Mttt Basel HRRE, AR5 (IJIH1) fE Basel IERFEE, WAL BHAT], B
P Base2 PHRER, KILAESE.

FEL, EMMERE—L; method [MRHTIE T 2B EHLEA (L, DASTIR ¥ super () BUATERFI. SEMHTr
ATEHANR) 2 EAKRS T, REEIEI R — {857 (call- next—method) HIHAE ﬁ*%&zﬁinnu*ﬂ’] super call
(AT SRAFEER,

FReH T Ry, WEZ RmERNITAEEEER -l 22 B(E (Hd 20—/ parent class 1[
PAE AR JFEJE class 1753t 22 (M B ASAE L) o B, FrA By class VK H object, K ICATA 2 B4 A 1) 5
[EVERHRML T 2 M50 object RYEEIE. [E) T hEH: base class # 2R AFHL, B AE A VL DAE Ly g8 =
JIE 7 [Eli:Ak (linearize): %%iﬂﬂ class L E A ZE B A BT 3B RRAH parent H g iFad—yk, fff i B
#1 (monotonic) 3 (F 2, 1l class I DAY subclassed (FHEIML) , 1A &5 2 parent [ 7
BIEE) . M, Bt s st il S T e . B Z HEEK class i fE. EL2 &R, R

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

9.6 FEH

[FLA7 ] (private) FEOISAML, Far e NEYIHERE MVAAF I 2, JE1E Python @ NFEAERY . (HA2,
KZ ¥ Python yFE:ESHR Sy — LG misRE—EEE 48 (0 _spam) MERARE APT (7L
A ) BI4EAA (non-public) #4r (M E /2. IEEUR R E) . EHHE— M EAEA S,
HiEE, IRASDATEA.

WESR class FAA 1S E A — B 200 I (R e 44 A B subclass 5 610 4% FiEr5S ), 15 A% il i A7AE o)
—{WG FR 3%, BBE) name mangling (£ FBAEHG) o ALMA%RE) __spam (ZE/DWfHFE FKE, HE—
fH 2R T IRED) 445 (identifier) € g SCA g 2 (FIE] _classname_ _spam, fEM classname 5
SR PEHTE R IRER) E T class 4 f . HELEHBMETE class e sk hist, Bt e % gz
AR FEEAL B I B ER 52 h.

& BN subclass 7 5 method i A FIBEE class [ERHAY method FENY , AR BIRY . G2(I5K(E):

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

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

update = update # private copy of original update () method

BET—H

9.6. FAEEE 81



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

Python Tutorial, [F] 3.11.13

(B —1)
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)

T B, siAAE MappingSubclass H FHIA __ update shlERF, tHLAEIEAEE, HENE Mapping
class 1, B &g & [EE _Mapping_ update, [MifE MappingSubclass class H1, ¥ & ¢ # E[E
_MappingSubclass__update,

FEYEEE, AR AR R e R AN BT REAF B S M — R [E R i . SRR RS
HETREMRAH, BIUEREESS (debugger).

THHMBIERL, EES exec () B eval () FREIE ARG class 1944 FEHUE)E I class; 5 Ml global
BRAR R A RORIEAL), , R RO [R) A 2 B R 4 il v JCAH B 5% 4% (byte-compiled) HYREZCHE . [] 4% ) B 1 15
it getattr (), setattr() fldelattr(), ANEHESMK _ dict_ i,

9.7 #W3(L8A

TR — R E), $E{LUR Pascal 1) [record] B C ff) [struct]), WJDUK—2A R0 EORIE H 845 7E
—it, ARFEEGRAH. fEEs EENMEERMH 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

— B R R il R A 2 2R Python ARS8 5 AT DA S e A —MBLL T 1% 800 J B A O vk i 264
RN BN, ARARAT — DI T SO R AAS AR LR ) B, ARVTDAE L— A read () #l
readline () JriAPAE T HLER ZEnh DORBUSARIZE, R HAE IS HUIL AL

LRI ER GG JEME: m.__self  BURWAH m () HIAMSEBIRG, il m.__func
JITRT I BRASOR SR o

WL

9.8 [Flft2E (Iterator)

FIHAIELL, FRATREC AR 2R Z B 78 4% (container) HIFHR AT DAGEA for BuAA A TEIRE -

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":

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

(R L —5)

BRI . TR EL (. [EUC &0 6 I 7E Python R s vl L H VA —8. 7EHHKR, for A
ETEA G L iter () o %R E—AERSWIF, HWWIFEFR T __next_ () method, T

method G & —fF A S PRITCR . HIUR T,

next__ () J45|%f StopIteration 4, il

Hl for K IREE . VRATARE HE R next () 2KIFNY __next_ () method; 1M f T fExm T B H)H#H

UE

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

<str_iterator object at 0x10c90e650>

>>> next (it)

ig 0

>>> next (it)

lbl

>>> next (it)

lcl

>>> next (it)

Traceback (most recent call last):

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

next (it)

StopIteration

TR T EREGE S RAUE S, T ARAA R AR A IR INE R T T
FaRE—HA __next_ () HERMNSR. WERLEEXT __next_ (),

IR ] self:

EX __iter_ () HHEEH
o __diter_ () ADAfH

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 StopIteration
self.index = self.index - 1
return self.data[self.index]

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

[/ B BN TR= S

9.8. [El{t28 (lterator)
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9.9 [[J428 (Generator)

[l 25— A i g r B il B R TR B M s i a B s X — b, (E e 2l i
FHEF, Bl yield oA, MRAEEARR EIFI next () W, E@4E LRBERR M ERERLT (E®
FOFF AT EORME LA K E— A T BRiR =) . AR EEGIEUR, B [EV A28 v A 2R 5 -

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

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

Q O H th o -

J

AT DA 2B LA o 58 U AT AR Dy B8 [ ] DAGE I 50— 15 Irfi iR i 2 2R ik A8k s il (HAE iR I B vk
WoREE, FAEXHEMNAE __iter () Fl _next__ () ik,

I3 —fE BA SRR R PEAE A, D S ORI LA TR BB AR R ROV Y 2 T B Bl AR 8 A e R X L
self.index fll self.data ja/fEE A A5 4 B R EIE

% 7 & BB 7 method FIGEFAEAURAE , HEVESSA LI, EME €& HE)5]% StopIteration, Hk
PRk gE aAE i, T EUCES e B E R A S -

9.10 [Fl42REHR

e 2 1 L (g () A 1 T DA B0 S — e VR A s, O JH 9 B L) list comprehension (ER 31456y
HEE) , ESEERE ST T E R Ut R VA SR L Bl SN R X (enclosing function)
JIr el ) A I (e (A 3 o 5 e () A 2 e 1, AR TS EORS R B D eI 2D, 0 HE 4580 list
comprehension B [FIfi 44 we IE A4 .

B

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

285

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

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

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

260

>>> unique_words = set (word for line in page for word in line.split())
>>> valedictorian = max((student.gpa, student.name) for student in graduates)
>>> data = 'golf'

>>> list (data[i] for i in range(len(data)-1, -1, -1))

[va’ 'l', 'O', ng]
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Python 1/ i =X =L E

101 fERZHHE

os BALFRHL 7 B SRS R B Ay R 2

>>> import os

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

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

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

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

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (0s)

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

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

>>> import shutil

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

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

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

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

10.3 &< IS8

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)

J

Hpython top.py ——lines=5 alpha.txt beta.txt fFEAOFIHITE, ZEIA G args. lines
#E 5, [EFl¥f 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 E1Z34HRS

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'])

'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 BALIRUL TR A R A SRt (361, oo, #EEEEE) moke

>>> 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')
>>> server.sendmail ('soothsayer@example.org', 'jcaesar@example.org',

(BT —H)
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(B E—H)
"""To: jcaesar@example.org
From: soothsayer@example.org

Beware the Ides of March.

nn n)

>>> server.quit ()

(SR RG] 7 rh 77 e A M AT — (R 7l )

10.8 H HA B B

datetime FRALFMLFF L class W] DASAE H I DA S IRE RS, R iy AR (A 0 o A S0 9% H 00 BBl ] )
B EAER B R A ROCR A B BT A TE I AR 2 DA R A o ARt AR Sl 3 el [ (E 164 g (D

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

>>> now
datetime.date (2003, 12, 2)
>>> now.strftime ("Sm-%d-%y. %d %Sb %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 F#EHE

VR R R A DA L SR A% A B SR, 4 21ib. gzip. bz2. lzma, zipfile ALK

tarfile,

>>> import zlib

>>> s = b'witch which has which witches wrist watch'
>>> len(s)

41

>>> t = zlib.compress(s)

>>> len(t)

37

>>> zlib.decompress (t)

b'witch which has which witches wrist watch'
>>> zlib.crc32(s)

226805979
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10.10 4 EEE A

H—
H

>~o

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

RORE), HATTREGHE M wple AFT B AAES [ S 3. timeit BT DURHE R
ANELHERAIE A -

>>> from timeit import Timer

>>> Timer ('t=a;

a=b; b=t', 'a=1; b=2"').timeit ()

0.57535828626024577

>>> Timer('a,b =

b,a', 'a=1l; b=2"').timeit ()

0.54962537085770791

A timeit 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

J

unittest BHANE doctest BALEMA S, (H2 IR LATES Sh— M Z 15 57 5 e B it 4 -

import unittest

class TestStatisticalFunctions (unittest.TestCase) :

def test_average (self):

self.assertEqual (average ([20, 30, 70]), 40.0)
self.assertEqual (round (average([1, 5, 7]1), 1), 4.3)
with self.assertRaises (ZeroDivisionError) :

average ([])

with self.assertRaises (TypeError) :

average (20, 30, 70)

unittest.main ()

# Calling from the command line invokes all tests

N

10.10. %%
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1012 {R4EHEE

"Batteries included” J& Python {3k 57 5L, 1o 1 i LA 0 1L KA AS P, kI s o0
fig, AEIAIE. (I

o fliff] xmlrpc.client fl xmlrpc.server BUALMIEIER bR PIFM S EER Y . RIS

M XML, W # AT E AR XML AR S sl H AR 58 -

o PRUH email B A MIME FlHAth RFC 2822 #H B & T CFUE R SCF . AHER smtplib

M poplib &L B AL S GBI BAL , email BB S SE R T AR, Wl LA 57 B
fRASEATUR AR (R A EARER) AR VE A i SR B I

« json BEF# JSON ERHZEE AT, SRALEIRH R, cov BRI G CSV (DAEZ

SRR AR A% X, TN EORLBEAI R AR A 3R ) xml.etree.ElementTree, xml.dom
Bl xml. sax BFAISR XML g H . £ABITG , ELoRAIE(FRE L T Python JE i A 2L
b TR 2 [ 2 (E]

« sqllite3 fiffl e SQLite LORME Rz — e, Fefit— MR Fr AR ZORHE, AT DABE ARGk

TEERMERY SQL FEIAZCE B AT 3B A7 I

o YRR BELAEAL, {15 gettext, locale fil codecs &M,

92
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cHAPTER 11

Python 1R/ iR =X BT E—F — &R

5 R R S 2 SR AR R T R A A . R SR AR A B/ NE A

11.1 HHER {1t (Output Formatting)

reprlib BAHRML 7 repr O MIMA, HFTHPRARRE R A BRI Bl I 1) SR A -

>>> import reprlib
>>> reprlib.repr (set ('supercalifragilisticexpialidocious'))
"{lal, 'C', 'dl, 'ell 'f', 'g', ...}"

pprint WA REEEEAGE & B & i e g E ER s B, [ H 2 DA S T . 4
FEGE—ATIRE, [ESer IR S A TR, DAV R TR BB g -

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

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

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

textwrap BAHREEMEA M SCARMBE , PARFOFE 2 I AR R -

>>> import textwrap

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

>>> print (textwrap.fill (doc, width=40))
The wrap () method is just like £ill ()
except that it returns a list of strings
instead of one big string with newlines
to separate the wrapped lines.
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locale WAL REAFHL—M8 & A H5 & SO A B EoRME U BORHEE . locale R4 1K) format pF 204 —1 grouping
JEE, T EB A BEAT (group separator) % B 4% k. -

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

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

>>> locale.format ("2d", x, grouping=True)

'1,234,567"

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

conv|'frac digits'], x), grouping=True)

'$1,234,567.80"

11.2 {#&E#R{t (Templating)

string HAE S HZ LN Template class, S HIILERRIE & 0 B AT MR . EAHT
HMEFERA ORI, (B R 8
w7 R f ES AT 5844 A (placeholder name), ‘B2 $ II_EAr¥ARY Python R(EIRF (F-Rk. #erAi

TIRE]) W, fH OSSR 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$S{village}folk send $$10 to Scause.')

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

R AE dictionary B B 8 7 5 | #50dh  FE AL I B 45 98 01, FR[E] substitute () method j§ 5| %
KeyError. ¥ AE{E4[E (mail-merge) JEZ A HE AR, M Z IR B G RIA WTRER A 52 1, 1t
(i ff] safe_substitute () method ¥ @& — WRERA B>, ©aREENAFSEALE:

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

>>> t.substitute (d)

Traceback (most recent call last):

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

Template [ subclass (FHEE]) 1 PAFEE H 5T FAT9E (delimiter)., Bil4n, —(HAH H[EVER 2% A9t U B
A TIAE, ATDASESS I 0 S EEEAE B . W s o Ak N B4 5% -

>>> import time, os.path
>>> photofiles = ['img 1074.Jpg', 'img_ 1076.jpg', 'img 1077.jpg']
>>> class BatchRename (Template) :

delimiter = '%'
>>> fmt = input ('Enter rename style (2%d-date %n-seqnum $f-format) : ")
Enter rename style (%d-date %n-seqnum $f-format): Ashley_%n%f
>>> t = BatchRename (fmt)
>>> date = time.strftime (' 2d%b%sy")
>>> for i, filename in enumerate (photofiles):
base, ext = os.path.splitext (filename)
newname = t.substitute (d=date, n=i, f=ext)
print ('{0} ——> | }' . format (filename, newname))

(BT —5)
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(B —1)
img_1074.jpg ——> Ashley_0.jpg
img_1076.3jpg ——> Ashley_1.]jpg
img_1077.jpg ——> Ashley_2.7jpg

SR 75— (R, A e ety i A 6 A B R . S g T ATE) XMIL 58 L AlSC
TR HTML 4B RB E B AT .

11.3 = iE#IZ £ 4 HE (Binary Data Record Layouts)

struct BARML T pack () Al unpack () B3, AR EFATEER AN i fIRUERK . PAFHEEIE
B, A /E R zipfile BEAHAGRSENT , 61 )R [EEE— 8 ZIP 4 58 it B8H 43 (header information).
JE AR CRS R T AR (EVA R R L TC ALY 4TS B (unsigned number). <" R E M@ HME
Ko, [EVE /N (little-endian) {3 TCAHLIET :

import struct

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

start = 0

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

start += 16

filename = data[start:start+filenamesize]

start += filenamesize

extra = data[start:startt+extra_size]

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

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

11.4 Z#17# (Multi-threading)

A TR T A AR MEP A K (sequentially dependent) (14 2 {18 (55 1E AT A (decoupling) AT, i
MALBAEE ST, A THE T AT 2R TH I R s CE BBl 25 i A IR 1 BB RE ). — IR BR A
B2, #AT VO W[RE, 1E5 — AT h it Tt .

PATN RIS T R B Y threading BEAHAMAEE SOE TR, M AR R IR AR A EA T -

import threading, zipfile

class AsyncZip (threading.Thread) :
def _ init_ (self, infile, outfile):
threading.Thread.__init__ (self)
self.infile = infile
self.outfile = outfile

def run(self):
f = zipfile.ZipFile(self.outfile, 'w', zipfile.ZIP_DEFLATED)
f.write(self.infile)
f.close ()
print ('Finished background zip of:', self.infile)

background = AsyncZip('mydata.txt', 'myarchive.zip')
(R~ —5)
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(R L —5)
background.start ()
print ('The main program continues to run in foreground.')

background. join () # Wait for the background task to finish
print ('Main program waited until background was done.')

ZYATHEIE AR SRR, B 2 M I R SO R AT A% . [EIBL, threading B4 2
HET Z A 5] 26 e PR 5 IE W) (synchronization primitive), fU35E48H (lock). ZE{4: (event). {&{4:5%#, (condition
variable) F15¢(E] (semaphore).

T gL T RAREDR, (AN st S e nl RS — SU s A LAY L. FTDA, AR5 1) i ) i 338y 0k
s, EPA SR BUR PR BT, RO queue U )% AT AR 2 1 HAL BN T 4%
Rk . AR Queue YIIFETTHATA I AEEFIIE, EES ARG, Ea@. T,

11.5 HIFE2[ (Logging)

logging BALR LD AR AR 4> H s Wik H BB R 5. fERMEEOHBET, HEME Guarsg g

sys.stderr:

import logging
logging.debug ('Debugging information')
logging.info('Informational message')

logging.warning ('Warning:config file not found', 'server.conf')
logging.error ('Error occurred')
logging.critical ('Critical error —- shutting down')
J
EGEA AT

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred
CRITICAL:root:Critical error -- shutting down

HETEREE], GRS BN S TR, Tl el 8% B2 855 (standard error). JHAt ) 88 TE {1
&, ARSI R BT E R, BRIk (datagram), AR (socket) B¢ HTTP fal il . Hrrd I8 45 ol AR
AR E Y, BB R A (routing) /72 : DEBUG, INFO, WARNING, ERROR, M CRITICAL.,

H (VAR 5T DA E2 1 Python WL, AT DAI A BT T 45 A0 ML R DAREF T )y FERE
[F), 1 0/ S P S 1

11.6 555|FH (Weak References)

Python € [ B i/ 7RO B AL HE (¥R W (41T 2 B 5L (reference counting) (Bl F garbage collection
KBRS R) . & WS BRAETEESEEREAA, &Sl el .

I 2R 22 i AR A OREIARE B R, (EE ATt 35 e W (AT SR A Ll 428 e P e R e B e 4 .
A, B HEBEEM, e — @4 Mk A L (permanent) ()2 M. weakref HIALHRALK
THA PARLHES 2 Bt BB, P AR, B H B 595 2 (weakref table)
?ﬂ%ﬁi%l}% EEN555 | 44 fif B — {1 [ IF: (callback). HLZL 1 8 ] 035 B 77 (cache) HREE A AL 53 & 14
L

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

(HERET—TD
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(R L —5)

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

>>> d = weakref.WeakValueDictionary ()

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

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

>>> del a # remove the one reference

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

0

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

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

11.7 {EHMN List Y TH

FFE BN ERHE R TR, T DAZBEN Y lise (H351]) ZUERGNE . (H2, AR W e i e &4
&, TE R,
array BARME T array O Pk, EBE list, (HRERFFIHN EOR HAE R #TT . "N i

O JEern — R B (F 5% (array), DA A7 TCAL Y SEFF5E itk B (unsigned binary numbers) [Elfi#i A7 8L (2
fSE] "H" ), WITE Python Re#yy (i) IER list v, F(RIE F G 5 61T 16 8 f2 oAl -

>>> from array import array

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

26932

>>> af[l:3]

array ('H', [10, 700])

collections BAIRML T —1H deque () WfF, B1g5E list, {(HAEEZMHINNA (append) FI58 H (pop) [
JFEEHEHL, TR A R o RS . R R B VEE)S (queue) A AR S 18 5592 (breadith first

tree search):

>>> from collections import deque

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

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

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

B TR AR List FEARRASE, eRACEER ARt THAL TR, Bl bisect Bifll, HATREEIRA: sorted list (2
Herpas) ekt

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

EFET—H
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(L —5)
>>> scores
[(100, 'perl'), (200, 'tcl'), (300, 'ruby'), (400, 'lua'), (500, 'python')]

heapg B T —2Epg 20, BRILHA IEHR list REVEHERS (heap). e/ IMEAYIE H &K iE RIFEN B, #H
BB L KA EUR/ NT R, (BB List HE1 ﬁFﬁ?E’JFEHﬂ&f@KI BEERAMH:

>>> 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 +i&#l (Decimal) ZEREH

decimal BIZEAE T Decimal ZORMEEAL, AR i Hl e B SOE . AT i i EE pg — i il v B o
float BfE, #% class HFENE A T oS

o Sl P AR K B LA 5 B a6 SRR R E A
o FHKGHERE (precision) Al

o TIPS IIA, DA R VA B LA,

o JBEE R /N B (decimal place), BY

o [ S TG R T LR A AT R R AR

BN, EEEHE 70 250 TSR b S % BB Aa A, (A T3 R B O e Rl B, A
MR WRIEF LIRS 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 MYERAR G OR B ETIE, (L ERIEA W 084 RO B BT 8 B ¥ B 1A 1 (A 28
[9FeRE. Decimal BT LA BLF T AHEEM0A5 5L, ARG E)E — e 7 B e T % -t B
BRI .

WEREI R IE 1S Decimal class ARIEFAT A i iV B O3 M RS B S50 S5 A -

>>> Decimal ('"1.00"'") % Decimal('.10")
Decimal ('0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal ('0.1')]1*10) == Decimal('1.0")
True

>>> sum([0.1]*10) == 1.0

False

decimal fRAHL W] HR A L rp TR B 2 (EDRS e

>>> getcontext () .prec = 36
>>> Decimal (1) / Decimal (7)
Decimal ('0.142857142857142857142857142857142857")
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cHAPTER 12

P RigREH

12.1 &4y

Python [ FH e i 5 2 AN TE AT R OB A B AIASEAR o 88 P e A R A% 95 R 5 WA ) e 2
Joi, PRI {1 P AR ] RE RS R R R B B IE, BS2 5 1 1 T R R AR o B R AR 7
[t

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 .
1E Windows Z&EH, flif:
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[tutorialfenv\Scripts\activate.bat J

7E Unix 8% MacOS 245, #if:

[source tutorial-env/bin/activate J

(3 BeAE=UAE3 1 % bash shell, fRARE ] csh B3 £ish shell, R HEMM activate.csh Bl
activate.fish [FIZ4,)

[F%) [F) e 28 5% S U2 /R Y shell $7R 7 oo AR EUR VR IEAE A p9 B e 5%, (Bl LS e B 35 DU AR E L AT
python [IREE AT DATS-3 4 5E 1) Python filiAs, it
$ source ~/envs/tutorial-env/bin/activate

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

>>> import sys

>>> sys.path

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

s T E R, A

[deactivate }

TR #e st

123 H pip EBEH

PRAT VAR — (g pip MREARZE4E . THCRIRSERE 1. pip FBEHE Python Package Index 4%
o ARAT A AR A8 B [E/SE 45 E)5E Python Package Index.

pip BIF-%H 1454 : “install”, “uninstall”, “freeze” %%, (T]PAZ % installing-index 3575, REUFS pip A9
SEREEIIE SO )

VRATPAZ I 4 52 B R4 AR e o AR R -

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

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

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

VRULTT VA IR 40 W 2 A4 B == RIUBCIR A E e A -

(tutorial-env) $ python -m pip install requests==2.6.0
Collecting requests==2.6.0

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

FORIREBATIAR S, pip @RIERBAR TG A, AR EAE. ARAT DA AR [ AR SE RS
RBUFFRZIRA, 802 iTPARIAT python —m pip install --upgrade FEEMTHR B HATHIRA

(tutorial-env) $ python -m pip install —--upgrade requests
Collecting requests
Installing collected packages: requests

Found existing installation: requests 2.6.0

€ & A}
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(B —1)
Uninstalling requests-2.6.0:
Successfully uninstalled requests-2.6.0
Successfully installed requests-2.7.0

python -m pip uninstall R =R 2 05 M4 T DA ERERE TR iR E .
python -m pip show W] DABUR— {4 E B FH &R

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

Name: requests

Version: 2.7.0

Summary: Python HTTP for Humans.

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

Author-email: me@kennethreitz.com

License: Apache 2.0

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

python -m pip list SHUREMEEEL T IIA ORI BN

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

numpy (1.9.2)

pip (7.0.3)

requests (2.7.0)

setuptools (16.0)

python -m pip freeze N DA[FIE—H M C & ZHMEMER, HEMEM#H python -m pip
install AIRAGEBEMIAE . — M0 RAYIEGE HOE R0 B2 — M requirements. txt FFES:

(tutorial-env

$ python -m pip freeze > requirements.txt
(tutorial-env) $

cat requirements.txt

numpy==1.9.2
requests==2.7.0

requirements.txt A ASRAZEIMUA ] , (F) HLAEEIRE e R iy — 40 35 T PAIZH install
- BAEH IR BT

(tutorial-env) $ python -m pip install -r requirements.txt
Collecting novas==3.1.1.3 (from -r requirements.txt (line 1))

Collecting numpy==1.9.2 (from -r requirements.txt (line 2))
Collecting requests==2.7.0 (from -r requirements.txt (line 3))
Installing collected packages: novas, numpy, requests

Running setup.py install for novas
Successfully installed novas-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip HHEZWIEN . A X pip K788 ORI A 7 installing-index 455, UiRHE T — DA IHA 2HF
HJitAE Python Package Index H1H, iF £ [5] Python packaging user guide,

12.3. H pip TBEH 101
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cHAPTER 13

R I RBE L) 7

(ETRE A U T R )G A () Python (1 Lk
B . A MREIER s 2 e ?

AR Python SR —F4) o i SR HAB S 75
o library-index:

Bt RS FE, SRl (BIR) 925 % HGRRE. mAREERANE
PIBLAH . BEAERY Python 4T HUA &6 & K WM AR A . A SeBidH v] DA EN Unix (545, @18
HTTP shg R sofd. [EVERLL. airfmdsseE. Baakl. K2 T, EEmE2%F
(VAT DAREAAR T fifA VIR eSS AH P DA

+ installing-index : [FJHH S fig fs 2] 22 4% HoAth Python (i F 35 T 4 53 A5 4H .

« reference-index: Python A AKGEREMIREANEINT . 38 0 SCOFEIRE SR g A ez )y, (AARE—HeE &
Ay e e v e R A Y.

¥4 Python [ &I :
o https://www.python.org: Python f{] 3= 22480y . B SRS, SCH A SGH 45 5] Python A1 B B 48 & .
« https://docs.python.org: He#i5H R Python B34 .

o https://pypi.org: Python Z{425| (Python Package Index), 2 Wijth#[EIfEF) Cheese Shop', [FI4& T fii
FI#& B¢ Python B RS, [ERRAMEALREEIW . — HPAtAEEEA BAARE2AG, AR ] DAS BR 5%
Ve i B3 i3 [EE) HL e Hofh A 383

« https://code.activestate.com/recipes/langs/python/: Python Cookbook & —{HAH % KINAEAAELE , U5

AAGH . BRI S R ENA o RREIE A5 1 2 BRI g 86 7E — A< 44 [E] Python Cookbook
(O'Reilly & Associates, ISBN 0-596-00797-3.) [ 24k,

« https://pyvideo.org FEMF RS € B2 HFAL R @ [EMCAE B Python MBI Aoy .

« hitps://scipy.org: The Scientific Python H£% (Bl £ T MO S SR PR, DS JH I
EER . RS, JEERESE. BEREE. Sl g —R15NEd.
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 : —NREFIEA—GRE)N, BERLEHERLE, \EsEEs 4.

MR AR 18 B 6T Python AUREITEBU AL I B
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TETRIGZ B, 5 CHERE MR A LS (pfsE) FAQ) E A BAE]. FAQ 7l Hh SR 2 i 1Y
BRRE, ARz MEE 20RO REMEN L.

(%
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cHAPTER 14

BN\ AREE A1 s AT D& (L

7 S AR Y Python B R 2% 7 3% 5 B i A EI 2 ) s A EE S 5t [E)i 2R (B (history substitution), 4H{LI7E Korn
shell il GNU Bash shell 13158 . EMEPHEEH GNU Readline pgxQBEAREAE, T 1% 2 4 5 1Y) JEURS -
EMEXEA T H OB S, EEERMMAEET .

14.1 Tab #BE 525, (Tab Completion) 0 sh i2[[1#F 8 (History Edit-
ing)

TEFRRERR 5 Bl A I 22 R B (b 2= D BB B 38 AEAE SR T Tab SEIBUEANEREG ES
4k Python i A4 FR . 24 1] Joy S A2 AN ] AL A FR. W Tl 5 R RIAX string.a, E&
XZRIB ARG . ZHI BB SRR G AR IR 45 RN iy JE PE e thAh e . W R R BT
__getattr__ () TIAKINRIBIRFIBA B —FB0 X 0T GE AT T RE 7 s RIS . BOARCE IS 20
VRIC) 288 D7 SR BRI T H SRR 4408 . python_history BYSCHF. M1 AE T — RS B AR
2TRIIARFAREE AT ] o

142 EHXNEFRNERTE

SRR B Al L, EARThREA I B RE R — I E K sp; (R A — S B A sl
SRAETERF U EIT IR A T8 B IO A HE R R (U (parser) JIH N —FT2 75 7 S AR HEETIT (indent token))
ARFRSERE T o B¢ MO T RE & (A BRI AT IR . A M o i (=) #5598 5l
SEMHARAT BRI VRS, AR ERA .

A RESENR) BB R B %, CAEATAE BN, R IPython, "B HLAT Tab 8 [ )52,

VIR Z AP R s SR . Bl A 2% EVLEH A ) KA AR 55— R
B B\ EEEE, F(E bpython,

105
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cHAPTER 15

FROSUER . AR

TEFTEMEIEME T, 77 B (floating-point number) & DAKLEE) 2 (Z3E47) /NkoR . I, 761
N 0. 125 A 4rE] 1/10 +2/100 + 5/1000, [EIREAGERE, iR/ 0. 001 nJE/3E 0/2 + 0/4 + 1/8.
TE W/ NECE AR R B, T ME— BRI IR IR R B A T R, B DA 3R

AR, KREWAEA/NEIRERTER DA 0 NFOR . —IRIGETRE, ARE AR T A0 B R
BEh EUBR R AEE RS B e i B il

e, BB EE A SRR VA /3 BB, ARAT A B E - N

(03 )
o, BRI

[0.33 }
w0, HAFRIT

[0.333 }

RIISE, A irti 2 R/ N, SRR R RS 173, (BRI 2 ARG e
R 1/3,

FIRRRTERE, A IRIBUE AL D A Bk RN, /N 0.1 R 3 O/ MO HE b 0%
FE IR/, 1/10 G — i PR R /N

[0.000l10011001100l1001100l1001100110011001100110011... ]

SEARGEFEAT A RO, ot R a8 B OUE .. 7 BAE R 2B s, 1P B OB i
BOR IR, Hoh PR SR A S oG, 53 e ER, A EHIE A ER A Fe ¥, 1E 1/10 )
B, —HER A #(F] 3602879701896397 / 2 ** 55, [MigdtEiFEns oIz, HARSE AL
A 1710 B EIE

PR BE BRI X, R 5 [EEA % BUM(E 2 T RME. Python W@ B —(@ HE LT RIE, JE
PEARL T AR RS Y AL DME R ELE O . AR Z I RS, An2it Python B €7 E]
SEREI T OIS, HAORRAPTERT A 0 0.1 i 3 CLERUE, e BURE:

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

T8 H— NS R SR 2, FrRA Python (7 SR FFE R A Z A0, HBIR & AR Y BUE:
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>>> 1 / 10
0.1

—EEEUE, MERE BT ERACRRER 1710, (BEIERIFRNEIER REFRM A b, med%
RS HERE ) B

R fAFZz2AERG T &M R — M & TR O
fro3E L 4 %%, Bl W [E: # 5% 0.1 F 0.10000000000000001 Fl 0.
1000000000000000055511151231257827021181583404541015625,#FH 3602879701896397
/2 x> 55 3ble p A E AR T A R R R, AR R AR T AR USRI REAR R

eval (repr(x)) == X,
JEE 5 I, Python [ 7% £ 7T (prompt) BLEIE ) repr () B it 1 EEI A 17 A 800 e #h:

0.10000000000000001., £ Python 3.1 it %, Python ({ERFBAMIARS L) BIAEREIRIEH P HRAN
HEEEHURE 0. 1.

R, SR IO HSELTE R, EAZ Python fYETER (bug), HRRIRFEIER SRR, HERR
XA A SRR B EOES, Oa A DI RN FH BT E S (A RS HEA g 8T
WZAEE], A E A TR 1 B PR g R )

(IR SR, PR AT REAS 2 H3 A% XAk (string formatting) (F1AR FRE A7 2507 4

>>> format (math.pi, '.12g'") # give 12 significant digits
'3.14159265359"

>>> format (math.pi, '.2f'") # give 2 digits after the point
'3.14"

>>> repr (math.pi)
'3.141592653589793"

W MREZENS, FHIEERLD, BN —BAIE: REA EAE & A IE S SE T
a9

EELE R4 T L8 . S5 R(E, 0.1 NEEIFM 1/10, =AM 0.1 fy{EAE I, A Er(E
HEREMERY 0.3

>> 1 4+ .1 + .1 == .3
False

[F] 5 , 0.1 NREFFHHEITREHER) 1/10, 324 0.3 ANREFEHIRGERY 3/10, FHSEH round O i
AER A EHB):

>>> round (.1, 1) + round(.1, 1) + round(.1l, 1) == round(.3, 1)
False

BESR BT R G PR B M RS ESE, (H round O eREUWT DASERE & AH RS, —2, K~
e e P B E I 52 45 ] DAL A U :

>>> round(.1 + .1 + .1, 10) == round(.3, 10)
True

T HEHNE RGBS A SRR NIRRT O, A K70.17 B FIRE AR R FORPERHRT — 17 T RS
A H A . 152 4 Examples of Floating Point Problems RSt — 3E 15 1z WL ] Mo fe S2 i & Fh i
VBB . FET 2 The Perils of Floating Point JERCHALRE 1L B AN G T 5216 11 4.

WnlF]_ESCR AR B g, [ 5E (i TS S & 5. ] AN, BN ST BB L ! Python [y float (3
B ERPRYRRE, R RAERR T, AR MR L, R UCOE  RR 2 S
2#%53 7 1. EH RS HNERARECEME 2E, (ARFERME, BEdEHEHER, Hig—K float
SRR AT RE B R SR B AR

HESR VT BRI AE— LM, AN, SRR SR AR R BUR(E, DA TR
AZFIIRA#, ARE GBI RFEIIR AR . str () BN L ZDR, M s AER S, o]

108 Chapter 15. FEEEE: FEAMRE)


https://jvns.ca/blog/2023/01/13/examples-of-floating-point-problems/
http://www.indowsway.com/floatingpoint.htm

Python Tutorial, (] 3.11.13

2[F) formatstrings F1E A str. format () method (F79:) MIARRBLE.

BT RS UE BN R R ER RG], "TAE H decimal FAH, BT EVER H R @ 5T e H AL X B m
Tl B I AR e

3 —HSCRREEF RS AL fractions B, RABALE A PECREMSER (F LA AR HER R B
1/3 BRI ) o

HRAR %{%Eﬁhﬁﬂﬁiﬂiﬂﬂ% 1 ER%FE—F NumPy £, PASHI SciPy SEER LR FF2 A B
Gl AR M. 75 2[E <htps://scipy.org>,

e AR, 4 45 o b0 LRI — (1 foat 1 H Y (1, Python 41§19 T L T B B . £1oac.
as_integer_ratio () method 7] ¥§—1F float [F{H £ RE4 4

>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

IR % OGN, B R SR M B e s A (L -

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () method PAT/NHE(L (FEBK(E) 16) I float, —HEATDAKS Hh R &6 H I ok 77 O 1A -

>>> x.hex () J

'0x1.921£9£01b866ep+1"’

TE TG R 7N HE LR TA AT NG HE L E 2 float fH:

‘>>> x == float.fromhex ('0xl.921£9£01b866ep+1") }

True

A% 2N RS RN, PR G R AE R [RI R AR ) Python 22 I RIS ik 80(H (B R EFTH) ,
57 AR RS 2 A EE S (A0 JAVA Al C99) TR

Fi—A MR TRZ math. fsum () X, RETERHEAMIRF R E RS FERERO IR . R BB 21847
EP MREEHERE, EaaE [REN u%{ (lost dlgltS)J i T AR B AR B E RS (overall accuracy), (4%
iR e 2 R E 3 B R A R HE R R -

>>> sum([0.1] * 10) == 1.0

False

>>> math.fsum([0.1] * 10) == 1.0
True

15.1 RREFRZE (Representation Error)

AR ErREAnfERE [0.1) mpl 7, [EERE CENAEEIIREGIBATRER 8T, AT ISR it
(LiF BN IRE A BT A

Representation error (/L% ) RISTEEERNEET, HL (BB LERZH) i/ NEIRGEREE
HPA 3N (BE(E) 2) /NFR. 82 Python (B Perl, C. C++. JAVA,. Fortran fIHAF 2 ) #EA
7 AR I B ARG T T (7 B ) R

EHHEIE? 1710 SEEAEHEH DA— (8 3O/ NEORFE R . 2/ HAE 2000 4FPASK, -7 1A
fifi F IEEE-754 7 B G 2, [F) H%-F BTy 19°F- 5 #B A IEEE 754 binary64 22k ) F%fﬁf“ (double
precision) | Z&/E[E) Python [¥] float, IEEE 754 binary64 fR{E U5 53 [V ICHIKSEE, FTDATEEARE, SBI% &%t
JAE 0.1 #EFIFAEr A8, A JR2N BB IR, M J 2 EAE 5 53 Moy, TM?‘I%

[1 / 10 ~= J / (2%*N) }

HHE:

15.1. FTRiERZE (Representation Error) 109
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[J ~= 2**N / 10 J

AT E] J AAEHERY 53 78 (B >= 2%*52 fH < 2%*53), FrbA N BYIRAEH{ER 56:

>>> 2%*52 <= 2%*56 // 10 < 2**53
True

B, B T AR 53 6, H 56 it N NE{E. T J B TR SR R A i AR YT

>>> g, r = divmod(2**56, 10)
>>> r
6

A AR B 10 92, BT AR 1T (OME e i i (o2 M 45 -

>>> g+1
7205759403792794

BreA, 7E IEEE 754 85, 1/10 Ay B se :

[7205759403792794 / 2 ** 56 }

Ao AN RERBR DA, G Ay E:

[3602879701896397 / 2 =% 55 }

AEVERE, HURTRIMA G, PrOAE R BIE 110 K786 AR MES AL, ROk & A BNk 1710,
AT ) RS TR 289 110!

FrOABE ISR REA [HE ] 1100 BRI 2 LAnors s 2, tugk 2 © BE15- 21 IEEE 754 double fixff:
pR(VKIER

>>> 0.1 * 2 ** 55

3602879701896397.0

AR % 20 WO LA 10%%55, MW AR BIRZELA S5 R it (o 87 B -

>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625

PR REATAE RS Wﬁﬁ/ﬁ%&(ﬁ#ﬁ%hﬁuﬁ 0.1000000000000000055511151231257827021181583404541015625.,
,\,ﬁE/Tm%B’H@u%ME, FFZaE (U35 Python FEEIRA ) BEIRIFATIR & AR 17 (AR

>>> format (0.1, '.17f")
'0.10000000000000001"

fractions Bl decimal fEAH B S Lt BB ER S

>>> from decimal import Decimal
>>> from fractions import Fraction

>>> Fraction.from_ float (0.1)
Fraction (3602879701896397, 36028797018963968)

>>> (0.1) .as_integer_ratio()
(3602879701896397, 36028797018963968)

>>> Decimal.from_float (0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")

>>> format (Decimal.from_float (0.1), '.17")
'0.10000000000000001"
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cHAPTER 16

Bt [

16.1 EEiER

16.1.1 SERRETE

YR AEAR R, FEREAR TTEDA I BRI . FEAC AR, RRR B EHRAT M AGE Sk H 3
PRRIEHEE, EXREAEFT BAR [ 2 5 1R T I — AN ES R RS . (B try AT except )T
PR SRR BRSO AN R TR R ) AHERE T AU S IR, &S ERF WA RS IRESHR
s B30T IR e R DA SRS N AR R S LA . T A TH S AR S A B AT R ok
BRI T A 2 R IE i B I 85 A B RS .

] EHR FICBIR IR F oM A P o0 (JE% 2 Control-C of Delete ) ErHUyH i AR [0 3] 342
/%5{?6}7;51 TERE AT EE DI A — AP, @514 KeyboardInterrupt Fl4h, (HADAEME try BRA
AR ERE

16.1.2 T[#{ThY Python [FlZ&

{E41 BSD 1) Unix 2%t I, Python [EIASW DAE#4T, W18 shell [EIAR—fk, Wi HCE DL ET T

[#J/usr/bin/env python3.5 }

(B E e ME pATE b)) 7EEIAR BHREAAR SR — s TRt # 1 AR AR S BT AT (E 7T .
FERLE-5 b, 47 HPA Unix BENIOERT ("\n") 4578, TAE Windows ("\r\n") [E}fT. @R,
JF5E 41 HIATE Python h BRIAENR .

T LA chmod $i5 4 [EEIA 7 T4 A X s HE R

[$ chmod +x myscript.py J

7E Windows Z %% I, [V [Tk ) miE&. Python 2038 F2s & A BN . py A% HL python. exe
WEEA, ke % Python i 2k @ (EEEASEST. BIREAWATAR cpyw, fEEEEEET, @ &S
AR5 1 5 1 7 W B -

! GNU Readline {7 f1j— i {4 7] fig e 155 — 8 .
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16.1.3 EEIR[FEHIESE

BB Python IR, ARUR(EIS) BB REELA T — SORBE S A R AR % A o AT DA it 3 B — 1
#[F] PYTHONSTARTUP FERIE S BURE B, 2R MESEHHELSMNEESL . ERIHRERILL Unix
shell ffj .profile .

B AR A H B R P, & Python fE[EIA A ItiE O, WL E A S0, % /dev/tty 1E
[El54 I AR RN G (35 R R BAHE BB ) o e T I B I5 20 Al 4 25 ) oA T
BB i F68Y import [ {44 0] DAYE B B A ORI BR g s o ARt ] DATE S A E i3 sys . psl
Fl sys.ps2 SFHIRFIC.

WHRARARAE 7 H B BB M BB AR R, (R AFE SR EE R R P B if os.path.
isfile (' .pythonrc.py'): exec (open ('.pythonrc.py') .read () WA B MITE. 0
SARAEAE— (A i B EAR 2, VR ZEAE AR o I R R 3E 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 EEMLEHE

Python $&{IL T /N4 RIS T A 22 - sitecustomize F usercustomize. 2T fFE UM TAER, BT
B4R [ P site-packages H SR E . B3h Python 547 DA R A AE:

>>> import site
>>> site.getusersitepackages ()
'/home/user/.local/lib/python3.5/site-packages'

BAE, ol oAEZ HE Al —f 4 usercustomize . py FIMESE, EHSEAEEAEMEAMA I F .
B 5% 2 Python [ARRIFI, BRAFEDA —s BIAEE) AZEH] HE) import .

sitecustomize [ TA/E 7 =UAH[E] , (HGEE i EALE LB TE 42 )5 site-packages H sk H 1|7, IF7E usercustomize
ZHISA . BEZHMTESH site BEHISCHY.

i)
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>>>

83X shell (R Python #2787 0. 5 I RETE LR oh DAL B 5 AR A T I AR R 91

AR

2to3

o AR AR RIS I . B VLR 224 E AT (delimiter, BIAINESE. J5fR9%. E4
SRE=515%) [EIR, SURTESRE — R %Hids (decorator) 2 4%, ZH AREUAGIE, H.B)5 shell
HURHYTEGX Python $2/R7°7C.

o B Ellipsis,

{3344 Python 2.x ALATEMIENE Python 3.x BTG T 5, & Rl I AHIAM I R HIZEHE A
FERLIHE 9, T2 4R 2 AP 5 3 P AHT

2t03 FE R AEEHERR B DA Lib2to3 gl il Bt T — (MBS A I8, 7£ Tools/scripts/
2to3. w2[E 2to3-reference.

abstract base class (fill%JEcKE])

S EREE (UAHE ABC) #2446 T —Fe g b, fEEduck-typing (45 T24E]) W7,
HAMB I T, B2 hasattr (), HIEASEMEUE M A0SR (640 T 73 (magic
method)) . ABC [EJ ] [EJ#£ 1) subclass (FHEE]) , EMERLER 5 —1M class (EE) , EA3AT
¥t isinstance () } issubclass () ¥k #2E abe BALMERA S04, Python A 7 £ [E)fHY
ABC, HINERI G (7E collections. abe #i#l). 7 (7F numbers i), B (FF 1o i)
J import SFAGER FIEALS (FF importlib.abe #i4H). #RAI A abe BigHE . B O ABC,

annotation ([EJf%)

—ESLEA R class YL, B2 Bl EE AT BB BRI BRG], BN ARAEEope hine (2
[ER)

TERUATEAN (runtime) , [ 353 ) EVRE SRR DA I, (R AdiB L, class PR eR SN, &2 (D
PURAFAEARAL . class MR __annotations_ FFfRE ML

#8522 [Elvariable annotation. function annotation, PEP 484 F1 PEP 526, 15625 %A tbohheERe .
B AR Y f A B I VA 55 2 ) annotations-howto .,

argument (5]%})

WY pR 2 R BB 45 function (B{method ) W{H. 5|8CE WifE:
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o B4 7| B (keyword argument): FERRZANEIY F1 ) DLFKE)IT (identifier, 4N name=) BHFEMIT |3,
o2 DA ** K dictionary (L) [EIR{EW RS ¥, Billn, 3 Al 5 #JEPAR complex ()
L] v ) [ 5 |

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

o 12 E 51 K (positional argument): AJe B 75 WG 8. ALE S| ol FE— {05 Ho R AR A B
B, A (5) fEE * 2 & iierable (PJEWCIE) PIOTCHEPER. G0, 3 S AT
ERCENOIVACGIE &

complex (3, 5)
complex (* (3, 5))

G BCE P E Sl X T M R A A e, R SERCE A R AR R I, 552 calls T2, 75
Ak b, ATATE S SR AT DA AR — 5 [ Rl (B G i o A I

St s BRI parameer (280 WH . & LHEET 5 B2 82 M 2E, DAk PEP 362,

asynchronous context manager (JE[R]25{5E545PI%S)
— i T ARl async with PR RIEESE AW, MELBEREFK __aenter_ () Fl
__aexit__ () method (J77E) AREEHIM. B PEP 492 5] A

asynchronous generator (JERIHEIA:ZS)
—{l€r [A{# asynchronous generator iterator (JE[F]2EEIEZEELES) M. BEREKSG ML, async
def FEFM LMK (coroutine function), HARFF R EME T yield B, RBEM—FRIWH
Ji* async for [EIEMIE.

B ATHEE 3 AR F s — AR R A g ek 2, (AR, TR R FRER FEA BER
% (asynchronous generator iterator), #— FKIEN HEAREERE, I 2 MHTHE, PAREGE
.

— AR A EVE RS R AR await BRI, PAK async for fll async with PR,

asynchronous generator iterator (JER]25E)4: 25FCHS)
—A#l H asynchronous generator (AE[FHEIA2S) R r iy .

& s —Masynchronous iterator (FEFIEENLEE), BB DA __anext_ () method gIFNY K, Gr[a]{EH—
THPT 2R (awaitable object), ZYIAMFAATIEFRAEERS AR ERE, HEBE T yield
B yield GEE AR, ERt e S ke (55 M s M E iy wy PR . EaE
By EA BERENS MY __anext_ () [BIMEM WS AR BIER, B/ E LK
FHEHFT. 352 F PEP 492 fil PEP 525,

asynchronous iterable (i[5 [EfCH1:)
— AP, BV PATE async for BRAAX R . LAHR TN __aiter_ () method [A] f#—
{®asynchronous iterator (EFZEIEL) . g PEP 492 2] A,

asynchronous iterator (JE[RIZBENRES)
—{HEME _aiter_ () Ml__anext__ () method ¥k, _ anext__ () WEE—{#awaitable
(FTEERYIME) o asyne for EEMNTIERIAEIRERAY __anext_ () method FT [m]{Hfif W] S5 F 414,
HFI'EY[%t StopAsyncIteration fil4h. H PEP 492 5] A,

attribute ()&M)
— W B R BB A, R (K 2 fig it (0 3B 40 B R X (dotted expression) 1 44 fi9E 2 .
an, R o 5 —HE M a, HIFZETEREDA 0.0 92 .

WER— O RFE, ST —E AR ZH identifiers T i 78 2 E)FF (identifier) 118 £ &4
FIRERY, BIANGEA] setattr () o 1RIEFRIT B 1 M6 0 1 BE 2 B i SR xCORAE L, T2 5 B
getattr () FKEEE.

awaitable (W[ Z:55911)
— [ T AFE await HEE X P HEEH B Y . E 0 PA R — Wcoroutine (fh#8) , s — MG
__await__ () method fy¥{k. HiE2[E PEP 492,
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BDFL
Benevolent Dictator For Life (#& 5 {-2Z##HE ), X 4% Guido van Rossum, Python #1315 # .

binary file (—_iEHliER)
file object BB HEE 5 2k 2o b SCPERO P TLFRA BRI (' xb, twb B rb+ ) 4T
M4, sys.stdin.buffer, sys.stdout.buffer PAMK io.BytesIO fil gzip.GzipFile
TS

w2 Eext file (CFREZE), ER—MAEERIREA str IR RYI.

borrowed reference (fi%J]Z)
1€ Python ) C API 1, & 51 @5 —FIR5 M, AR REIE ARG ZG H. anExs
ZU BN E S B ASTe 5. BN, B3RS AT PARS BR A5 1) i 5 — A~ strong reference
R E
$borrowed reference WERY Py_INCREF () AN B JEHE (in-place) $[FElstrong reference 2% ik 1
W, BRAEEYASRERE R IR 2 IR 2 migiss(El. Py_NewRef () Rz A] A EESL — M0 5T

Histrong reference.

bytes-like object (FfycalH ¥tk)
—1 3 $% bufferobjects HRE[EIME ) C-contiguous R IIYIE. BOUIEAEN bytes, bytearray
flarray.array P, PALKGEFZ % BT nemoryview Y. FHALITCAER Y4 PT F b8 2E — 3 1
R A S S AR AR . R T IR R AE R socket (HEE) ik

G L TR R AT . (EIIA SR RS L AR [ R S A e AL R
AR SR E W ) Y4 bytearray, PAK bytearray ) memoryview. i85 75 25 itk
il ERM AP EA AT Y (TMERE BN TR ) s S dE bytes, PAM bytes
Y4 memoryview,

bytecode (fyisC41#)
Python {14 J5 1 %6 & 4 Sk 0L T AL A, B2 Python F23U7E CPython B P ERRIIR L. s AL
TCHRS R G A . oyc RSP, DUESE AT — A ZREREE Pl (] DA F A ARl
EgnRE N CANE) . B [T 35S (intermediate language) | #2[E 28 fTHE— W virtual machine
([ElEtgay) b, sz(Eeess e A7 S A C AL IS 3B UM 2S5 (machine code). ZEYEEMZ,
JCAL G PR G b2 AR AN [ Python [FlEM& RS > FEAERY, AN BEZE AR AR AR Python 2 [ fR+F

(LTS G 25 2 7] DATE dis ASTAH A [ HH SCf 4R 3

callable (wW:nL#{t:)
—{il callable J& ] DAREIFIY 44, R0y ml REDA T ARG — 45 13 (% Rargument ) :

[callable(argumentl, argument2, argumentN) }

—Alll function BLILIEAR fRymethod 2 callable, —{lA EAE __call__ () F¥EM class 22 B 21
callable,

callback ([A]If)
VIS | 3ol I 1) — 18 B A 2X (subroutine) pRIZX, @7 E A 2 LA IR T B LA 7«

class (F(E)
{0 P S G0 2 5 SR ORI . Class F) i S8 1 6 055 method F5E 58, & ¢ method 1] DA
£ class [ E G BT THAE.

class variable (%i[F)%4)
—fH7E class e e, HERZ HAETE class K (LRI RTE class (W EHIH) BB .

complex number ([E14%})
—HIM AR EHAR SRS, TR BT G 2R [ B A — W ERR 2 A [Eldogh 2
[ElEEA (-1 PR PECEAT, AR SR s (E 1, 7 TREEEP PR 5. Python
[ T HEHE %, ©rARENRERFRES; FRRaE - Mesn 5 sime, sl
3+173. #EHF math BEAEIR T HERH M RESR, F5600 cmath B4, 00 12— A
MR EEET e . IARIEG 20 2 B e MoK, AR T AR VR T DA% 42 b Z 0 T
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context manager ([5EE5PNES)
T with iBA Pt E X _ enter_ () il __exit_ () FEREHIFERSHNS. &L PEP
343,

context variable (Ji5hE5s))
— A i, A T DR R SCHOE B MTAT B AS [« 38 UL 904 7 4% (4% 3% 17 [ (Thread-Local Storage) ,
I, R R AT A T B A R RIRE . AR, BEASBEE8, F—MiTa e Re e
BN, MRS F Mg, REETTAIER 2T H (concurrent asynchronous task) Hi, #f
béﬁ%[ﬂj(%ﬂglﬂo %%% contextvars,

contiguous (JE&{NY)
WS — i 48 i 15 2 C-contiguous B /2 Fortran contiguous, )'E € eI R EE 48110 . 4 (zero-
dimensional) f{] 4 [ #S /& C M Fortran contiguous , 7 —#ft (one-dimensional) [#%1| /b, 4518 H W JELERD
TEES P AR AR HES ], TR S 21 2 BRI « £ 2 419 (multidimensional) C-contiguous [
Frh, Heat LR 7R [ A TE E R, e — RS 8 kiRt SR1 , 7E Fortran contiguous
Wigrh, 55— RGEEE .

coroutine (i)
s 2 WX (subroutine) ) — i B FIEE Fer 2. IR 22 7 R 1815 ] 26 et (B 7 — {1 e ]
EWGR . W RE T DALE FF S N R B e Bl A L SR AR . EMREEIA asyne de £ BRIAZME
HIE. 5aE2(E PEP 492,

coroutine function (FErAR)
— {8 i corourine (FhFE) PRI, — M FEENEEA asyne def PRz, [Ev]EE
W await., async for fll async with B8, BSLEEFH PEP 492 5] A

CPython

Python FE R 555 FUAZEE /E (canonical implementation), #%#E77E python.org I, [CPython | iZ1f#7
FRTEL R A, Al M B R B RE F R EAE, 40 Jython 5§ IronPython,

decorator (Z:fiizZ%)
—E R, TR E R, T G ewrapper BB, B -6 R 3 2 (] (function
transformation), SRS REHZ classmethod () Fl staticmethod ().

Aetian ik HUE AR . DA 8 e U FRAERE 3R 2 SR -

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arg):

Class WAFTEARIRI AR &, EFEABE A . B Setips e 20, #2EmAE %M class
S FEMEI S

descriptor (1iiA%%)
R T __get_ (), __set_ () Bk __delete_ () FEMINS. L RIEMH iR dnT,
TR ST i e B R g % . WEELT, R ab RIKE. & ESMER— A E b
HFTE a R E R TN b WXTS, (B b & — kg, W8 FIXT R i T
PRARIG AL LS R Z L Python [ G, OMX @1 2 EBRE MR SLml, BIEmEL
R FHEEME. iR, BSOTEASOEBR NG .
B A A 2% method (Y8 Z & 5I, 752 descriptors B AR H5 7 .

dictionary (i)
—ANREBAL, HA AT A S B A Y . BRI AT A __hash. () Il _eq ()
TR S, FE Perl HFK>4 hash,

dictionary comprehension (L& 4 i)
— M BEA Y, AAOEH— T ER P i 3R e K, [ R P AL SR DA - i ]

results = {n: n ** 2 for n in range(lO)}”@ﬁi*ﬁ]?iﬁia TS T n B RIME
n ** 2, #42I[F) comprehensions.
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dictionary view (“ZULigH)
€ dict.keys (). dict.values () M dict.items () [E/fEY 4B RREFHASHE . T4
THHPIHE RN, BFRNE ?E’iﬁﬁiﬂﬁ%, ﬁ?*ﬁﬁ@filﬂpﬁbm%ﬂ 27 BB A A
iE]5E R list (EB%1)), ZE{EH] 1ist (dictview) . FHZ[F] dict-views,

docstring ([EIW])
VERZE . R EE WIS — AR B AR T . B P T 0 2, (H
PR R B A ER . BRI __doc_ J@tk. T EHTHRIENY, HItEF
TN G ) SRS R A O

duck-typing (fi5-§-7%[F])
— TR TS, B EE AR ) B E R R B IE R s B A 2
[/, method ok J&§ 1 & B 4l b P s A . (TSR e AR A —ES 7 i FLne et —([E) g
T, WEe—Ek—EET. ) HEEZR wm R 8E, BosstfNuae s 2 et
(polymorphic substitution) A&} g 11 88 15 14 Eﬁ%?ﬁg%ﬁéﬁﬁﬁﬂﬁ type () B isinstance () iE
ATl (@%’zuﬁffﬁu i BUETRT DA 48 % A& R S8[E] (abstract base class) K?ﬁﬁo) SR, Bl
@A hasattr () JIEt, SUREAFP FEURERTEAS .

EAFP
Easier to ask for forgiveness than permission. (F5sR EA L FE R AIHEA S . ) BEHE FAY Python 45 A
JEURE Er S B A 3k B B R A, (D 5% (S s 0 R Pl A 091 1o 3 e i () LR g JEL S
HEFO RAFETTZ 0 try Fl except BRN. EEMTELFF 2 HAWRES (Hln C) & WALBYL Jak%
TR T3

expression (Fi%X)
— BT ARG R A eE s . EAEEE], —EE e 0T, SR, B, SR et
WY SR o B, IS LE e A e e — . ﬁi%‘%ﬁﬁﬂnn SRR, EHEFA W
Python & F i # & E R X 734N —Lstatement (BAZ) ANREPLHAMEER X, HlU0 while, BX
{H (assignment) tH & BA=, A ZER.

extension module (7 Fi4H )
—fAPA C 5 C++ B AL, B H Python ) C APT ACBEAZ. U J fiff F 5 FR=CRG 1 T HLE) .

f-string (f =)
PA e B E [ERIE N R SO EE R E) [f ], e R SR KR . s E
PEP 498,

file object (K§R¥1t:)
SN FETH [ SCEEE) APL (3545 read () ok write () Z84%:) DA FEREMN S, HIEHA
BN, SCHXT ST AR BEXT BELSCm 2 SCrh . Hoft 2R A (O f Ak sl A5 e A ) (51 e
BB WAFGRIX . BT FES) . SO SRRl SO R %ﬁ Foo
HEE L, HEEEEYM: RN =8 548 5 . S0 =& 58 S ML F A8 2. BEMMAETE 1o
B e g%, B EEY AR A2 open () .

file-like object (KifsRWit)
file object (REEMMH:) BIFFF.
filesystem encoding and error handler (k%2R %5 UEHEL RSP F )

Python i I i) — Tl A A AN SR SE BB X, HIARARA SR F MRS R AR LICAL, PASGHF Unicode %l
FIEEERSL

T 5 R 5 A A JE R 8 R LN ARG BT A /N 128 A G . ANSRAE R R S am G e R (b st A, U
API (K=& 5] % UnicodeError,

sys. getfilesystemencoding () fll sys.getfilesystemencodeerrors () BRICA] I AEL

AR 5 25 A R AP 2 B R X

filesystem encoding and error handler (1‘% 2R G G AN B R i M K =) & Python [FI &) I h
PyConfig Read () BRINKAELE: 5 2[F filesystem_encoding, PAK PyConfig MK E
filesystem_errors,

Hag2Ellocale encoding ([FI &AL )

finder (=Hp8%)
—fEiE, EaEREIETEY import AL R loader (FALR) -
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¢ Python 3.3 BHlf , A WAL A FMES: TR AE S 25 (meta path finder) € sys.meta_path,
Miy44238 B F# % (path entry finder) €{#if] sys.path_hooks.

2 (F] PEP 302. PEP 420 1 PEP 451 DL T B 2401 .

floor division (i) WL IERRE:)
T A 2 B I S M O . ) R BRI T2 / /o B, B 11 // 4
Ot R 2, B float (FREKM) ZURVEFTMIMENG 2.75 AR SR, (-11) // 4 MgEE
-3, WERE -2.75 gia T isIE& 2. #2(E PEP 238,

function (pF=X)
—H R BRIAZ, B REE A Ry m e Sy BT DAY EE A a2 7| S, B sy [T wh
R RR AT S5E2Eparameter (2%0). method (J53), PAK function ZEHi .

function annotation (BX[EIRE)
oF 2 22 k[ A Y — B annotation ([EJRE) .

A E R R 2 Ele = g, BTGS2 MM int 518, Eef—@ int @
H{E:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

pR 2 ERE A REAE function Z2Hi A FEAN AR .
it 2Elvariable annotation 11 PEP 484, ¥4/ IWIhEmHiiA. BRERBNREEER T, Bzl

annotations-howto,

future
future BiAR: from _ future_  import <feature>, /R4 Eae i I ISLLYE Python 7R
PRI A P RS HE A R YA BB 28, AR A s E B AAEAL. 1M __future_ BIZHAIGEE T
feature (Fh4%) WTRERIME. i import PUARIAH FS A BORAE, 1RV DAE — R BT B e (TR 1
WHEHHEE| EE S, DAREMER e (2 48) BB IIRE:

>>> import __ future_
>>> _ future_ .division
_Feature((Z, 2, O, 'alpha', 2)/ (31 OI OI 'alpha'l O)r 8192)

garbage collection (hy i nlik)
BRCAR N PR Ry, M R i R . Python AT BRI MU, 215 it 2 ML (reference
counting), A K —{ fi§ (F) g I 71 v 7 2 HRAE B2 (refference cycle) [ B 5 3% [H1 Ui #% (cyclic garbage
collector) A 5E L. S MR W] AGEF g BE4H 3 A 745 .

generator ([E)4:%%)
— {8 & [l i generator iterator ([EVERREURER) BEX. BHEERG MEFXEX, BEARKNZE
WET vield #EHA, BEEVE—RIIMME, BE(E R for [EE, 2P next () X, R
R A — R .

TEE ATRE B ACFOR —E A g, (RS, warie R R ML BERE. H—HR
FEREERERSRE , It se e ras . ARSI FE

generator iterator ([F)7: 2$[EfC2%)
—fH Higenerator ([EVE#) B FTESLIPT

B vield SRR AT, Bt B TRE (3 RSO E P oy Bd) . H(E
A )%%K S IMERE, ik AT (BRI AT Y A e EH B AR 1Y oR 3 A
).

generator expression ([F]Z}:2$H55%)

— M g M EER S ERX. ERERG - EIERIER, REEE W for T4, ETHE
5 7O, SR DA N — BRI i T, RAAER G ESNE R REE 2 M

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285
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generic function (7Z%IpHX)
— 1 £ 2 M R AR B BRI X, 3% o X S [ 1) B BB VR ) (Y SR . o] 3 (1 O A
Y&, WA EYE (dispatch algorithm) ZR[EIE .

Wk Flsingle dispatch (B—3FF) #3834t H . functools.singledispatch () Azl PEP
443,

generic type (7Z7UI[E))
— (R RE[E) 22 84k (parameterized) [rype (BU(E); W2 RaAE), B2 list M dict. E
R A [Elde = FE) 2 .

HiEH2Er ME4LAFE. PEP 483, PEP 484, PEP 585 fil typing fH4d.

GIL
#52(Flglobal interpreter lock (41 H 328844 ) .

global interpreter lock () B E8%8H)
CPython BELi4a BT I B, I DARE LR AR ER KA —EA T4 RELAT Python [¥byrecode ({3 TG4
5) . SR (RGBS (EV AU E), 40 dict) M BjHhE g E)f 77 EL (concurrent access)
MIf@hg, BEAH W DA 1L CPython AU EFE. S 38 H R8s, O EEREA Y M E L AiT4
(multi-threaded), {HAR(E 2 ErifEdni 2 JE BEAS A 28 RE[ER AL — KB40 F4 11 (parallelism)

SRINT, A Sed a2 BRME A B 58 =i, MRS R BT A s () S AR
(computationally intensive) AL E5HF, FILAMEER GIL. J54h, fE@14T VO I, GIL U2 Sy .

W FE RS [ T4 R (DATE i oRS A0 R e L 2 ORI B ) 1055 BRI
Iy, BEVE—fkry i — R PG E T, BeEarairEsk. —RaRE, HEeGE Rk, el
PRSI L, AT S S i A A

hash-based pyc (FEEREHER pyc)
— {7 TCALE (bytecode) BT 77As , & (o A A (M T AN 2 S ME DR UG AR R A Be R A Bl Re P, it e LA
Wk, wE2([E pyc-invalidation

hashable (W] [EI)
—AXRAR B E RGN AR A (ETREA __hash_ () F¥E), 0T AR HAD
MEHATHE (EFFER __eq_ () L) SUBFRAN T X5, I WAy Xt G 50 5 AH [ (v
FH LR R A M.

A 3EEI: (hashability) {—{l 414 1] F{E dictionary (i) AYSEA set (FE6) RIE, HEELE
4 REFRAE HCERA A ) T M

KZ 8 Python AN ] SAEI (AT rTREENR ; WSRO Z588 (19040 list 5% dictionary) [EIARJE: TR
AT AEE (B0 tple (JCAH) Fil frozenset) , WA EMBCR 2 ERY, T4 S A2 T
[Elfy. PR M A E class EH, RE S @ oSBT A EIR . EAM7E BT HLBRAT
AR (RAFEMEA LK), meEMrEEERIZATA A EMY id0 .

IDLE
Python # Integrated Development and Learning Environment (%24 BH#$ Bl EL 28T ) . idle 2—(HHA
) i 2 A EL R AN IR B, BRI Python PEEMESEA T IR AR — R gl it

immutable (An]%&H1k)
—{E B EEEN Y. A EY AT, FHEM wple (JCAl) . BRI .
WSRO A B AT, B E S, B k. B METR S e s ENE Ry, =
B, 0 dictionary (FFHL) ARG —{ 8 .

import path (5] A¥K1%)
—EAE (Biyksem e ) N2, MRS B AE import B4R, & ¥iparh based finder (EitE%
RSy ) 8 SEALR N E . 7€ import [, MALEYFEHEEHKH sys.path, HERFEMH
(subpackage) M &, EWAIHEEKEHXEMR __path_ JE.

importing (5[A)
— AR, —EBALH Y Python R UHE AT AZ B ILIEAE , #¢0) — A& H) Python RExXHS{H ] -

importer (5| A%%)
—HREE SRR AR B finder (F45d%) WRloader (FAZR) Wik,
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interactive (77 Bji1y)
Python A —{f BB H AT , 18 R 1T DATE B 157 7 oo A BRI URIE R, S EIsAT e
MEHAESIEMER. HEES) python, NFEAATE S (7] REHE R VR EE I ) 5 i e 4
B). AR A E R AEFER v (R help(x))

interpreted (PL:%11)
Python j& T E3E 5, WA EMeEnl 5, A8 5 4> o] e LeBm), HEAG (7 4L (bytecode)
SRR WAFAE . 18 R RIS VT DAELEEGES T, A TR IR S o) — AT, AR AT
B HeERE Tl A eEnE S A A B EE / BREEEN, A e M Rl B HE TR .
2 [Flinteractive (.BIN) .

interpreter shutdown (P 2SEH)
H Python B s TR BAPARE, B A —RRREL, TEILE BB U A g & 0 &R, i
AIALAH & TR B SR R 45 s . B & 2 WP 3538 =)l 2 (garbage collector). i REEIfEEE (1 FH & A
E WG R X (destructor) 5555 | F A [EIIF (weakref callback), [FJ A7 iR =05 . 76 BH PA I Lk
%ﬁ?gﬁ%ﬁ?ﬁﬂ%@%%, HEE IR G IR PTREARTEAER T (3 WA B2 R 2 Rifsi 40
DR 1)o

HARGB 2R, 2 __main_ BUAHEIEROES T EA T AHATE .

iterable (n[[EfC¥1E)
—FBEAE AR [ H R B AR5 o IR R B AR A P A28 8L (M0 1ist, str fl tuple
) PARKEBEAERE SRR dict, TR 2 PARATATE LT __iter_ () KB SEEL T sequence
W __getitem () FEMHEE SRS

RO R AT T £or JAFRDA KiF 2 HAFR 2 — NPT (zip (), map (), ...)e H—A A[1k
RMGAERSHRAEL RN ERE iter () I, BEXRPZM AN X AEE T 0E
LA —RAER . AEMH ARG, REE AT LR iter () 80 A CAHEUARXTS
for ifif) & AN VRAEBIARLEIRAT, B — RIS B R fir 44 728 5 HDORTETE S R R AF ik ds. Z

Witerator, sequence Flgenerator ,

iterator ([EJ{C%%)
MR F R — PRI RN S, EEHHERLSN _next_ () ¥k @C/FHAZ 45 4 E R AL
next ()) $FBE MR BRI 248G EAE ] BRG] % StopIteration 5. XA
R R EIR AR, A __next_ () HEHSFIRE| K stopIteration, A
TR _ dter () YEHRBRFZERINZ A S, HIERLSFLE RS EAXTS, 1T
BT AT EAS & W6 . — D RENHI NSRS 2R E R U Rk .
ZEEXT G (BN List) FEVRBUCR AL A iter () BBEURTE for MHIAHE H AR S 7= A — A
MIIEARAS . QISRAE BURE DL T AR 2 A W) 2R [l 7E 2w A A R R R — 5 AR X 42
ARG — S5
£ typeiter SCHTA] DAFR B 5 2
CPython FEf:4M{i: CPython (%A% — W HERIE X __iter_ () MEK.

key function (=)
H el B R =X (collation function) 2 —1{ A]IEAY (callable) pR=, &€l {E—{W FH it HE (sorting)

B 5E 7 (ordering) ({H. BN, locale.strxfrm () B AREIAE—8 T fF W & HE o i HE
Frg .

Python P2 T H., #RHSZ DASE ek A il T 2 e e 8l 2 L Oy 30 B E3E min () L max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest ()
il itertools.groupby ().

IR DA — R 0. B, str.lower () method ] RAYEIEIR 43 HK/INES HEFF 11 68 bR
Ao B, — R BT AR 1ambda SR H#E, HIH lambda r: (r([0], rl2]). 74t
operator.attrgetter (). operator.itemgetter () fll operator.methodcaller ()

=l R 2 A R X (constructor) . [ AT T S AN T SRR XA 01, i 2 E Ak o

keyword argument ( [Z 855 4)
52 (Flargument (5]3%).

lambda
H ¥ —expression (JEF ) FTALSAY— 17 & 44 47[E) & =X (inline function), 7% 28 2045 I 1 1R SR AR
##t57 lambda pRICHYFEVE R lambda [parameters]: expression
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LBYL
Look before you leap. (= %47, ) 2T 4 i EAS S e A TP s Ar 4k 2w, W AEb R E %
. ERERSELEAFP 7R BB, HENRFEREARTZ if Bk,

2T SRS, LBYL U 1E [ = fl T84T ] Z 51 AT BEERF: (race condition) [y
JEBg. BIANPA N REAMS 1 key in mapping: return mappinglkey], UIRS —MHPATHITE
WAL AREAEA AR Z BT, B mapping FAEER T key, RIaZAR AR & L2 . & M IR T LA 8 (lock)
sl i EAFP il =R LE.

list (Hi%1)
— 7 Python N Eisequence, IRV, (HE LT HAMEF AL AREER, FEADIHIC
EII AR O(1).

list comprehension (5 Bi|45: & 355
—fe AR M e 81 P ) AR A e R [E R FE S SR DA List (B ) . result =
["{:#04x}'.format (x) for x in range (256) if x % 2 == 0] &[F4E—{HFE list,
Hrp g 0 3 255 HE(E), Fra @ oS ii# O0x.). 1 TARREER. mRAmse, 1
range (256) PHIFTHITTRA TPEI

loader (F{AZ%)
—H BEER AAH . T EEHE —MAE Lload_module () [ method (J53). #AZE S
Bl finder (FA52y) [WE., WEAHiTE2E PEP 302, Bjtabstract base class (M ERHEE]), 5%
2[F] importlib.abc.Loader,

locale encoding ([ 82575 )
£ Unix [, B & LC_CTYPE WX ZE M & t. © 7 A locale.setlocale(locale.
LC_CTYPE, new_locale) K#HE.

7F Windows |, B4 ANSIfCREE (code page, 4N "cpl1252"),
7F Android 1 VxWorks |, Python i fj] "ut £-8" {E[F %4 .
locale.getencoding () AJ#E HIRIKEUE S Kidnidts .
WA filesystem encoding and error handler

magic method (J&#7 J71))
special method (Fp5EI7H:) B—E3FEIE R R 5

mapping ()
— Y, E X IRATE BN AR, H BB E abstract base classes (fl 52 3 I HiE]) v,
collections.abc.Mapping B collections.abc.MutableMapping Fr$%E R method, i
BilfdFE dict .collections.defaultdict.collections.OrderedDict filcollections.
Counter,

meta path finder (JCIXEFHERS)
— R RIS sys.meta_path [ EME M finder (FFA5EY) . TCIRAEFAGHSHL L4258 B F 48 %2 (path
entry finder) FEBIEHZAN [

BT TR R B A EY EAE ) method, 352 ([F) importlib.abc.MetaPathFinder,

metaclass (JtHiE])
— T class [1¥ class, Class & Z%i4 2 & 7 37 —{ class 4 #§. —1{f class dictionary (ZHL), DAK—1
base class (JJEEHHE]) 19513, Metaclass B3T3 08 =54, [EE#S 3% class. KZ#UKY 1)
FERE S SR R EE . Python (HFEl Y BEAE A E REETE ST H #5119 metaclass. FHRA ) il
MERAFEW TR, (HEEFEN, metaclass 1] DAFRAEEIR HBHAME T E. 2MEs iR
B A BT s ek, BEY RS . EERFIR (singleton), PAKFFE HALAYTH .

% %R ATE metaclasses 25 i Pk 5] .

method (J57%:)
—W7E class Z<#4(Fl9E 2% m ek, W5 method VEEIH: class B (91— & E g eny , HI & e
SO B E R — Wargument (314) (5| BEEHWHE sel1£). 2 Efuncion (K
Flnested scope (EIRAE ) .
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method resolution order (J5 ¥ fHTIE)T:)
07 YRS NE 7R A A 4R AR R B AR, base class (FEEHHED) %ﬁ%‘%ﬁﬁﬁ B BEAEE 2.3 R
4>, Python FL3%a% T F AT A ER, 552 Python 2.3 i AT

module (Fi%1)
—{E#51E Python FEAGAYAL AL BLAL (organizational unit) FYP) 1. HAHA —M Ay 25H, EHEEE
) Python {4t AL IE#E thimporting HI#AR, WHA 2 Python,

it 2(Elpackage (£44F).

module spec (BigHBIk%)
— M E M, BaE A RE AR import 1 B & Fl. B J2& importlib.machinery.
ModuleSpec —{EEH .

MRO
#52 [Flmethod resolution order (J5fEAMTNET ) o

mutable (n]5&Y{}:)
AP RT DA B MAGME, (RAERFE A id () o SeEgEimmuable CRWSHI0F) .

named tuple (it %&Ic4l)
i [named wple (47641 ) 29K ¢ wple 4RI (EMRUEIS class, HEYATH3] (indexable) I
FALTT DA P4 B MEACAPIR . 55 TET, class AT DA RLAT FLABIRFE

5 28[F)7 A [F) )2 named tuple, {U35H time.localtime () Ml os.stat () [EENHE. H—MEFT

& sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

HUeHATTA RN ERAE (i Bap 1) . sesh, B4 e s nl i@ i e X tuple 4k
I E XA E AR F B ZORA0 8 . XM AT Toi's, s mnl AET 94K typing.
NamedTuple, B 1) %l collections.namedtuple () FAIE, F—MFRAELLTM
— LU T 4 5 uk PN B E 44 e A I

namespace (fr&2sial)
SEHLRAFRI T o A4, 25 W2 PA dictionary ( H) PEEAE. AW . el REER a4 S
ﬁ'ﬁf%ﬁ:qj (78 method ") A SLIRIW Ay 44 25 ] o 144 25 138 B By 1 v 24 128, ARCSCIRAEAL . WJ
fn, PR builtins.open fll os.open () Jﬂ&ELbﬂﬂjE’j/ﬁg S AR A% 0. w4 2 s
IRl R 1 A0 2 TR AR A A B — R e =X, ARG ] e M T 4. N, %5 random. seed ()
B itertools.islice () eI R, BLEA/HELEH random fl itertools BAHIEEAE.

namespace package (fiy #A43MIEM)
—{ifl PEP 420 package () , B HAEVEEFEM: (subpackage) ) —1H 72885, A4 25 1B (4] fig
B g e FoRE, i ERMEREE M ARG R — W regular package (IEFEM) , HIE bﬁ.lﬁ

__init__.py EfAfEE.
HEFlmodule (F4H) .

nested scope (HLREMIK)

REFI2 IR 41ME 2 2% (enclosing definition) HH 588K RE F7 . BRBIRIE], —fF R QR 2 78 55— R =X
e, AR RANE R P s, R, EREEET, SURME RS k2
TR AR . W SRR i EVE VR R IO R A . TR, A SR A A A 4
S EBUNE A . nonlocal AHEIMNEE R BMETE A

new-style class (#7A%i([E])
XTH BT E B H T A G 2R W IHFRIE - FERFH) Python iiAsHr, A BaC 2 REAS 1
Python Fi Ay RyETF, W __slots__. Hfiikes. $MEJEM:. __getattribute_ (). FEHE
MBS ES.
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object (Hfl)
FATKAE (BPESk(E) R T (method) HOFEHTFERE. B ULRAEMnew-siyle class (HikH
[E]) fte#% base class (FRHHE]) .

package (£if})
— 1 Python [#jmodule (F24H), B0 PALA T454H (submodule) 55 2E[EIfF) £/} (subpackage). %
W EmE, 2 RA __path_ JBHER-—{H Python i .

Wk 2Elregular package (TEFRIEAE) Fnamespace package (6423 EEM:).

parameter (Z4f)
T function (X)) X method 5 3§ A — 1 iy 4% E{ ¥ (named entity), ‘B 35W3% R REEHE ZH)—
ffargument (5|4%), sRAERLLIEEFHIR S5 8. A A TLE AR K 2 HEE:
o positional-or-keyword (/BB BHSET)  $5IH—MW ] DAd 0845 5 a2 VR R 48 5 5| Spl R
518, BRI, Bl R foo Al bar:

[def func (foo, bar=None): ... ]

« positional-only ({EFR(ZE) : $5H]—MH L BE4L IO BAHR AL T | B, 7EpRaE Ser) 2 8 R
WM/ 50, wnT DAERZ 7GR E FEAE RO B 2 8, HIMILAR Y posonlyl FI posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... }

« keyword-only (PEFRIHEES): 3591 FAELABISE AR EEIT | 9. 76 E M ST Fop
{9 — (BT 2 Ok 0 29 (var-positional parameter) 52 BLAERY * 78, 3 il AYE L 7 1
H OB T2 U, UL kw_onlyl Al kw_only2:

[def func(arg, *, kw_onlyl, kw_only2): ... }

o var-positional (fEREMEAIE) : JEU]—HRELMER VIR Bt i 5 | 3 (TEC B 2 8
EZEMOIET | M2 AN . BRSO SR L2 BT E L ~ AGEFRR, Bl

args:

[def func (*args, **kwargs): ... ]

o var-keyword ({FZSURBST ) FEAPRHRHLE S BRI TS [ (FEC g2 HiE 2
HATA B E5 | 32 4h) . BB E AL ST E i b > AEsR0, B L
B HY kwargs.

SR AR | U B IR S 5, 0T DAE— 658 st 1y 5 | B v TR A

Iy vt 2 W55 L Wargument (5180) 1 H . & R EE D05 8N 2 82 MM 2E. inspect.
Parameter class, function ZHi, DAK PEP 362,

path entry (P&f83HH )
feimport path (FIABEES) HH—MRGLE, Wipath based finder (FERFASNIFARRS) S H A E
g2 import PRI .

path entry finder (PX4%IH H k%)

W sys.path_hooks H—E ] FERY 44 (callable) (& Bl —AWpath entry hook ) fit [a] {8 i) — T finder ,
BHE W] PA— R path entry g AL .

B A B AR TE H AR AL B /ERY method, #52[F] importlib.abc.PathEntryFinder.,
path entry hook (&% H[EF))

RIS, AR AR parh entry T OBLRRONTSL T BB svs . path_hooks
B Fe1& W] —A path entry finder

path based finder (LR ERIGHRS)
TR U384 FAR &5 (meta path finder) Z—, CGHE—@import path Hi8 F5HH .

path-like object (J&1SM1t)

—HFR R R BT AR — I RR RN str 3 bytes P, SiE—M
BAE os.PathLike WEMW M. HEIENY os. fspath () K, —{f% I8 os.PathLike W&
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T DAk (FIE str 8 bytes R ALIKAR; 1M os.fsdecode () N os.fsencode () Hl
BT A TERR: str J bytes &SR, B PEP 519 5] A,

PEP
Python Enhancement Proposal (Python ¥4[F$2%¢). PEP J&—3 sk wHEIM o, ‘& fEE) Python - #EHE
g, SO Python 1)—{R3Fr LI BEE % M BEMRE P AN EREE . PEP JE % B2 (It Al R 1) 5 A R
DA 22T RE AR SR
PEP f 77 e FL 9, 238 DA H BRI AL B (R B SLCSE DA A
Python )&% sHESR R E], 8Ll R i) 15 . PEP i S & s et it B d o e Else (B 5
.

#2([F PEP 1,

portion (34))
L S S (T OB zip R, 5B A8 — 16 4 S (namespace
package) H T E K, AN[H PEP 420 H)E %

positional argument ({5 5[8%)
52 (Flargument (5]3).

provisional API (‘%417 API)
AT APL 24, AR RR =X Y 0] 2 AH 25 (backwards compatibility) frair, #Ri#HERR 1) APL.
BESR MR E, REE M REE Y, M EEAgaERWEE, HRZ0mE AR
g, Wnfea BB AHANEE (2R ) o 3505 5 FUR 6 S i [FA:
——HH APT YA A Z HI RSB e ARG 8 Rr , B A etk

RIS B AT APL, [a]4% A28 0 5 Tt e g B E) [ A8 O MRE) ) 28 ) — ST (] ol 3% B g [ 1
A58k F ] BEFR H — 10 ) AN A R E ) 52 .

T2 1R 20 A (s A v o X R O R ) S A, Tl S R R A A TR ) 2 B A B ) s s T B R
=2 PEP 411 T fRE £ 404

provisional package (¥17£:1k)
#52[Elprovisional API (%47 API),

Python 3000
Pythonf-x FHARERE (RACARTAIER, FRES 3 BT R AE R AR K. ) WAl A5
[Py3k].

Pythonic (Python JEK4T))
— AR B A, BREM T Python 55 F i A RS, A6 A HAEE 5% A&
AREAERERAS . 40, Python wig WA —ME BB Y, 2EH M for BUARX, #—MnEfRY
Ry e E T ERE . 2 LS EEA SEERN SR, TR Python i A AT I €r i
I BB e A

rfor i in range(len(food)) :

print (food[i])

2T, DA IAE R . 3AA7 Python Jalk :

p
for piece in food:
print (piece)

qualified name (FR & %H%)
— B R], B BRI — AL A 23 AE 3] s AL H 2 610 class. pRUEK method fY
(A2, 40 PEP 3155 i@ s, SR TEE M KA class 5, R E 24 R = A (4 44 Al AH ) -

>>> class C:
class D:
def meth (self):
pass

>>> C._ _qgualname_

HERET—TD
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(B E—H)
L} C |l
>>> C.D.__gualname_
'C.D'
>>> C.D.meth.__qualname
'C.D.meth'

wIRG | AR, 7 ATRE & & (fully qualified name) 23R iZ WA 1) 5 L BE 2 IR AR, AUHE(T A0
WA, Bl email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

reference count (2 W51L)
R — WY 2 IR E— A 2 IEET TR R R, gL E (deallocated).
HE S0 5 76 Python A2 ASHH B A E, (HBENECPython BAER—HBAS CE . ﬁzfnxﬂ‘ﬁfﬁ_fbkﬂ?
N getrefcount () PREIREIE—EERE YIS G

regular package (IFBIE4t)
—EE S package (£4F), HIa—MEE __init_ .py HEMHE.

ek s FElnamespace package (423 EEMLE) .

__slots__
TE class [ — &4y, ERF M BCESEOBEN S PATL I R EE 9] dictionary (57H) , 7R
AR . MERRZ BRI, H l:ﬁ%%ﬁ%ﬁﬁﬁﬂﬁ@i)ﬂ T PR B A IR — R RE AR Tiﬁ@ [#H] o
(memory-critical) F i F A AEAE R BB 10 2 B E.

sequence (J3:41])
—Fhiterable, EXFFHEN __getitem_ () FREEERME BRI HITEAWICE TN,
T —AREFFK R __len_ () 7?42 WERTHZEAA 1ist, str, tuple fl bytes %,
R R dict ¥ getitem () fil_len_ (), HEMHAEAMSHIETS, FRE
i AT B immutable FETTAN 2 REFORE R ITE,

collections.abc.Sequence EFEE‘,EE% EXT—AMHEFEETHED, BFE __getitem_ () Hl
_len_ () Z4b, BEINT count (), index (),__contains__ () fl __reversed_ () S
PRI JRedz 1 (R 230 mT DA register ) REAHEN . BEARECA X38 T 9 7 i r 5 2 S0RY
WS 8T AERAE.

set comprehension (4 4a4iE)
— TR B E W VA, AR B i AT [ER A 1 o i AR e Ay e 2, (B FE 45 AR DA set
[A[f#, results = {c for c in 'abracadabra' if c not in 'abc'} &[EIE—{fFE
set: {'r', 'd'}, #52I[F comprehensions,

single dispatch (¥.—JHpr)
generic function (ZRIR) FHEEM—RIEL, FEUG, BECVEMSEERER B —T | i B(E.

slice (VJh)
—fEYIE, Bl —Bsequence (JFA) [AHE—EB4r . @ — B R 0 2l I EAT9E (sub-
script notation) [ 1, AE&HZMET, MFE#F 2 MM H S5, FlUl variable_name[1:3:5],
ERESE (T fFEMERS, &6 H slice Ytk

special method (55 Jj i)
— R4 Python H BT method, FI 385 BUERLA TR EE SR, BNy, &7 method (144
R -Gr{F BHIE AN 45 A W E T RE. Spec1a1 method 7£ specialnames H14 #EAHEIRA

statement (44X
PR E—HEMH (suite, —FEFEXAG [ ]) P—FB5. BURX AT AUZ —{flexpression (FEH
), MEFCHBEY (Hlinif. while 8f for) WERELMTZ —.

static type checker -- FF AT 75 2%
BEHL Python (RS H #E47 404, DA RGP 55 R TR, RiESHE D7 LK
typing ik,
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strong reference ([F]5 )
1€ Python [¥J C API H1, 55| H 238 AHEA 51 H AR A X251 . FEa) 5| i aliEad
T Py_INCREF () RARHUGRS | HIMAEMBRS | A E & Py_DECREF () RBEIE

Py_NewRef () pRzUA] IR A, B2 IR, WE, 7R B 12 EAE RS 6, WELE
#ZE2 M FIpnY py_DECREF () pRzl, DABEGER—F 2 8.

HakzElborrowed reference (f&H2 ).

text encoding (3L 4ii%)
Python H {57 E8 J2— 1 Unicode fi§ 24 (code point) {475 (HE[EFE U+0000 - U+10FFFF 2Z[H). &
LR ean R Se SRS 3= I e Y s A K R IR [ E A we s DR 2

ﬂ%*ﬁl??f?‘ﬂ%ﬁﬁ%ﬂf?ﬁm FRIE) [4afis ), T 08 AL e v 5 S r % Fp R AR ) [ RS
(decoding) |,

A Z AR ST LSRG (codecs), EMBEAIREE [ 745 1.

text file (SCRER)
— M REERE AT A st YFR—1Mfile object (REZRWIME) . H , SCFREFREEE HRFRATTH
i;%[’;ﬂé[’g %kHi (byte-oriented datastream) [E1 €7 [ 8 i Hlrext encoding (SCFEGAE) . SCFEAE MBI 74
PASCEREE (e 8F 'w') BAEARZE, sys.stdin., sys.stdout DA io.StringIo IEH.

Yi2(Ebinary file (ZHERER), BRE—MEEFEBUNE A J815 T4 &1k (bytes-like object) T
ES7/L N

triple-quoted string (= 5|3EEIFEH)
F RS 5E ( ©) sSCE19E O MEELRE R —M7 a8 . Mok e MEER BALER 5| 5555 T
AN RE, HERFZIREE, MR ERA AR . SR T A F-H P & R BEE] (unescaped)
RS SRR 195, i H e AN T3 81 #4857 JC (continuation character) 5 i ABSZ AT, B E
7 4 5 (B =2 HR R A B A

type (%4[F])
—fifl Python ¥ {4 B [EIE 2 T & 2 EE R FEYaa — M AE. — Y20 ZE v]
PAHER __class__ BPEAAFEL, S(PA type (obj) HAHEK.

type alias (FU[EIEI4)
— 2B [F) 3w, B A RS E 4 — R E)ST (identifier) ST

RFE) 4 R EIR T (type hing) BRAH . H40:

-
def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

FIPARGERG, BERAT AT

Color = tuple[int, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:
pass

#2[F typing fl PEP 484, 4 HINHEHGA .

type hint (BI[ElE3)
—Mannotation ([Ef%), ©IE—MEE. —H class JB ok — 1 pa =X it 22 ik o] EE A0 T AL E).

FAUPLIR S BT A 2 Python ({58 R, HEAIR# 5 £ 246 & 2 WRA L. EN1ERE )
IDE sE S %4 5 EAY

4x Yo 5 W class B MR R BR X OR & I ek s ) W BB R, AT PAGE A typing.
get_type_hints () RIEHL

iH2[E typing Ml PEP 484, A LRI

universal newlines (ifiJH[Elf1%IC)
— R AR R SCF I (text stream) 9720, €A DA R A RO ERREE—F7 A9 45 5 Unix £7 R 1E B
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"\n'., Windows & ' \r\n' £ Macintosh &l '\r'. #52(E] PEP 278 #il PEP 3116, DAKH
J* bytes.splitlines () HHINALE.

variable annotation (%23}([Ff%)
—{W 9B class B P annotation ([FIFE) .

[EJFEsA Bk class BEVERE, RREESEIBIERY:

class C:
field: 'annotation'

SYEREE R AR L ERRT (ype hin): B0, EESEEY GG int CBE) H:

[count: int = 0 J

5 B(EVRE I REVATE annassign T £ #F 4 14 AR RE .

st [Flfunction annotation (FKLEIRE). PEP 484 1 PEP 526, A4 ILIhREHIA . BN EREN At
HEE, a2 annotations-howto.

virtual environment ([ElERES)
— il {4 VEFR B (cooperatively isolated) (B TEE4E, HERE Python [ (5 I35 A1 F F2 X5 DA RN THA)
Python ¥([EVEF:, A€ 3 [7]—# R &t AT H b Python JE AR ATIEIEA: T4

Hasa(Fl venv,

virtual machine ([EHEEKERS)
— ¥R 5E 4 BB T E 2R EE IS (computer). Python [F[EREA& RS Gri 4T bytecode (PiTCALTE) Zidas
Jr g th R TCAL A .

Zen of Python (Python 2[F])
Python w51 I BT ELAG 51 3%, HLEIZA B HA FRARFN (6 F ILRR = o BLs 36 T DA e B B 4R
JLEEIA [import this| R4KFIE.
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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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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 FZ A9 A 5] (CNRI, 5, https:/www.cnri.reston.va.us/) #4548
e Python [ TAE, [EEARETEEE] T340l i 22l AR 4% o

2000 4£ . H , Guido Al Python A%.0» B % H B i 51| BeOpen.com [EJj{57. T BeOpen PythonLabs . [f]
4+ H , PythonLabs [# X% % Digital Creations (FBi[E] Zope Corporation; 5, https://www.zope.org/), 2001
4E, Python BBl 4 6r (PSF, H https://www.python.org/psf/) 37, g —{HEEHEA Python FH 2
EEIRE A7 69 A48 R AL4% . Zope Corporation J2& PSF iy—1fi & B & & .

Jir A7 1 Python AR ZBHIRAY (A BHIBRURAIEFE, (0 hups//opensource.org/) . FEM b, KEH{HAE4
By Python JiAS, o2 GPLAHZHY; DATR A4 G 25 M A 1 22 [E.

BREA  FEB i waE GPL 8% 7

09.0%F 12 A/l 1991-1995 CWI B2
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI o
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF y=s
2.1.2 2.1.1 2002 PSF ys
2.1.3 2.1.2 2002 PSF =
22 DAL 2.1.1 2001 £4- PSF 2

fiiE): GPL MIAEIAF RFK M2 GPL F#[E Python, A4 GPL, A1) Python FZ4EHE AT DA 155 (1)
BRI, (AR B 5 o BRI . GPL A28 1) $2 HE(L 15 Python W] PA%S & HAh/E GPL R
SHE R EH 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 3.11.13 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

3.11.13 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF.
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.11.13 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All.
—~Rights

Reserved" are retained in Python 3.11.13 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.11.13 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made._

—~to Python
3.11.13.

4. PSF is making Python 3.11.13 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 3.11.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.11.13
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.11.13, OR ANY.
—~DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material.
—breach of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. .
—~This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee, .
—or any

third party.

8. By copying, installing or otherwise using Python 3.11.13, 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").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
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

(HERT—TD
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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 Hj® PYTHON 1.6.1 B4 CNRI 1R &

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
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

EET—3
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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 ¥ PYTHON 0.9.0 £ 1.2 g CWI iR &

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 F}* PYTHON 3.11.13 [FBA3 #4132 i1 ZERO-CLAUSE BSD 1%

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 #usr(F#kRany iR 8 MBH

A R T B R I Y AR SR G B, B2 AE Python BEEISCAS H BT B 25 =ik i -
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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. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C.3.2 Sockets

socket ffifl T getaddrinfo () 1 getnameinfo () WIDE 3 H iG] YR SC44:H: https://www.wide.ad.
i/

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
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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 FERE#¥ socket fRFE

asynchat fll asyncore fAL & DA R AERA :

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie &1

http.cookies MigH A& DA :

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

(BFET—H
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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.

(R L —5)

C.3.5 #{TIE

trace B W& DA
portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx
http://zooko.com/
mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode B UUdecode FHx

uu AAL 5 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.

(BFET—H
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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 FigF2FFreny

xmlrpc.client PEAHALE DA R :

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test.test_epoll Bty DA FUEHA:

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

(BFET—H
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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 B ¥R kqueue 7M1HI 1 F DA N :

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. 1IN 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§Z6% Marek Majkowski’ % /* Dan Bernstein ] SipHash24 B VLR EE. B
DA 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

(HEBT—TD
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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 Ei dtoa

Python/dtoa.c fHEHAL T CHY doa fil strtod pR, F A C A EEKE BE 17 B SORI 5= 5 AN . A8 %R
ZAit4E B David M. Gay 27 IR AR ZE, 153 BAE AT AR https://web.archive.org/web/20220517033456/http:
/Iwww .netlib.org/fp/dtoa.c N, #2009 4E 3 H 16 H kR 1R G600 8 DA IR REBEL 2 REAZE H -

/****************************************************************

The author of this software is David M. Gay.

* % o

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

E O

E I

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

AR R GRS, W hashlib, posix, ssl, crypt B )] OpenSSL e itk fE. LA,
Python [¥) Windows /1 macOS 242 - 1] fif 2t 4% OpenSSL R RIA, B ATAT LA I AL HE— {7 OpenSSL
VFAMIERYREIAS . X OpenSSL 3.0 JUS S EEATAERCA , Y6 Apache 1 RTIIE v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/
TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
(BAT—H)
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other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,

(BT —H)
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use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution (s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

(BT —H)
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6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

pyexpat § R FTELIERY expat JREIASRAGEA), FRARACE T ——with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
B T—T
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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

MRARfE R E _ctypes PR EE] ——with-system-1ibffi, FHHIFZMEEE H—HES Libfi JFAA1HS
B Bl A S

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘'Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

WERTE R FARBIN 2lib HA K B ABOR IEvE IR & 2140 5T, It & il —MEE 21ib JFIGTHS
Rl A A

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.

EET—3
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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 {#i H ¥ 5kEIZE (hash table) E/E, DA cfuhash B Z2([FI3LRE:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

GAEfE R _decimal BiAME EF) ——with-system-1libmpdec, 77 HI#%AAHL € H—1# )7 libmpdec
PRy 2 JER 1) A R T

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.

HERET—TD
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2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N B EH

test AP CI4N 2.0 HIFLEM (Lib/test/xmltestdata/cl14n-20/) &4 W3C #du} https:
/Iwww.w3.0org/TR/xml-c14n2-testcases/ #A52%, H2HR 3-clause BSD #HEw: %5 (F):

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 audioop

audioop FIELE H T SoX Ti H ) g771.c A EREATS . https://sourceforge.net/projects/sox/files/sox/12.
17.7/s0x-12.17.7 .tar.gz

B /2 Sun Microsystems, Inc. 7™ i AT JCFR B HLOE T i P T DAFS DLl 8 el e AR
Hy i FEA A} B 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.

AR Sun JEACHDAS BT B AR 32359 H. Sun Microsystems, Inc. WA L& Pl HAFH . HEAS .
ko .

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.

TEALAHH AL T Sun Microsystems, Inc. 35 AT A A BRI 451 2% BOHAREF IR . (B HE RS
i E 15T, EIE Sun SR AT BE A AR IR .

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

asyncio BERAPLERR R H uvloop 0.16, ‘EiEET MIT V¥ [k RATH):

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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APPENDIX D

=
i
|mit
If

Python 132 {73 [EHH SO JRE -

Copyright © 2001-2023 Python Software Foundation {4 & — ] .

Copyright © 2000 BeOpen.com {4 F—4JHEF] .

Copyright © 1995-2000 Corporation for National Research Initiatives { fF —JHEF] .
Copyright © 1991-1995 Stichting Mathematisch Centrum {4 & —JJ#E#8].
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