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CHAPTER 1

IRBTE =

IR TAE EEOR2 AU SE N, B — RESEREARE QS PAT 28155 . Han, RRESCAR ST
AR BRAE; NSRRI E a4, . EHET IR SO AT RERAR NS /NI . BT
LR EIES R A, B 2RI R — A BRI

YER—2Z LN EN R, EATRE AL C/C++/Java i, (HImiS. ZmiF. K. FEgRIFX SETF R fE K2
T WEEIEAE A X SR AR, (HEE X TR E M Z W, ais, IR T MY BiE
FIEAE, AR LT 1R nE S
HB2,, Python 1E41HEM & A 7R
HRAT DAEF NI BT 45 4 5 Unix shell A< E; Windows fEALFE SC4:, {H shell JHIAE K 1285 3h SO RIS SCAS
B, MAEERS GUI M. VR0 PAGRE C/IC++/Java #2f7, (HEIH K5 i — MR IR 75 28
FESRAR KA FF A B Ta] . Python NITE K fai Bl H , [R]As 52 3 Windows, macOS F1 Unix #:{ER S, IREH BIRTE
PR b 5 Y T A
Python BRI MG M, (HEW REIEMRETES , O T REMEIESEN, WA KA Y, i shell
A B AL BRSO Python 2L AASRIGE L C 8% MEh—Fh “AEEESNIES", BENE T RIENEH
5P M SRBHEET ., IE R AR T BT, Python H Awk, % Perl REfRJLTE £ )R, 1 H.,
R L e, Python M BEiE & B #.
Python 7 FHEFE /- E e, DAELEHAD Python FEFF iR . BN E T KEMMERR, /ENIFERFH
FER A T DAE X B e 2 /2 ) Python ZRAFRASLHI . X BEREALEE VO, ARG, BT, HER
G35 Tk EIEH P TAEEM:.
Python /2 —FPfEREANE S, ANHEMFMEEE, AT KETF LN BRERESLH T2 E8E, &
1M 2 25 R IR A FE S ThRE , MBI, ofe BIKH BRI £ iliTige. F, Bide—14
AR B
Python F2/Ffaii% . 2%, Wi ELSLBEFINEERY C. C++. Java ISR Z, RN :

o BB ETY UV BB ) T AR R A

o (Mg, WA S LI 4;

o Joig A AR S S
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Python “RIDAYJE”: 2JF Ak CHEFRF, MUAETRIE LT 0 MREas sy B ek Btk , Mg g ibao
FEFp LAS g R B IE AT, 824 Python R/ He 2 FURME Widm ¥R P i (Fean, WEAFRTERE) . HEN )
K, BLRELL Python fFREASFIN C TP A A —ES, I ERY RERE MY H -

WfESE 4], A F a4 U5 H BBC [ “Monty Python "WATELH”, SICFTE#Jok (Python JFSL “ME
HE”) o WK ZAE SR H5 |1 Monty Python /Midifmse, 22 i3 !

B, E2ext Python BRERHIIA, ARUREA T —LL4IYy 7L, 2UMIE, “A~Jin s U2 LRk, &
W P BAHAE, I07E Python RS 25~ .

T—E AR IR . XA WA LE R Z R, (B PSS TR B TR A A T
AREAERHADTR R A A Fhw B, /r4H Python 155 . REEMITIRE, THR R RIRAY AN, TERAIEREE
B, RJERREL B, fda, NMAERPRE, W, SR R PE UM ZEEGE.

4 Chapter 1. gaiEs



CHAPTER 2

{ Fi Python Ryf##E=S

2.1 Wi fERERS

Python fiERESSFE ] LSS Tl 35 L% F /usr/local/bin/python3.10 g8 $F /usr/local/bin
PR Unix 2855 (1) 389 2 AR50 7T DUl I B A DA T a2 s 3 e

’python3.10 ‘

IXHFE, BERATPALE shell H13247 Python 7' o BT DAEREZE4 H SR, MRRESR LA PTRR ZCRAE I AL B AR
ANEHE, w2 A A B i) Python KAl RAEHL . (AN, & WASIEIKIZILH /usr/local/python.)
& Windows 2§ 248 M Microsoft Store 2% Python 2 Ji7, python3.10 ay- ¥ m . WRARLEHE T
py.exe JEENEE, VRIFRTPAGEH] py fiv4. 15 A setting-envvars | fi# HAt J55f Python (1) 53
EERRGT, @A XSRS (Unix B2 control-D, Windows HJ2 Control-2), ¥i<iEHREE,
IRHPIRZSHS N 0. ASRANREIRH, B W] DA A X D4 quit O .
TE R GNU Readline FERYRGEH, MFRERSIAT dnE D B A5 Asc B\t . D7 sefe . AU A2 o A 215
SHFa T R R R T U2, R U B Python $2/R4F1, HiT A Control-P. WrE| “mBE” f/R, i
WISCHRATOR R SRR Z Xt Ao i 4 1 &, T RSIResE. WREA Y, SERT ~p, WELHIA
SCRA TS HBE TR S R 4 AT 4
AR I 454 ) 2R Bl Unix Shell: 15 tty 385 BRI BR TR ATJH AT, W] DAAS B BRI T A 25 DA
XAHBEL, BOhRHER A SRR R, DS BRAT ST i) e A
73— MRS R R 7 U2 python —c command [arg] ..., XAFHAT command HYTER], 24T
shell f —c #301.. H1- Python ) 27 045 2 WS 3 A 2B shell FEPRRHREOFAF , 3 LTS A6
command FEFF .
Python A5t o] DLUMAVEIAF ] . %1 A: python -m module [arg] ..., &$fT module BIJEC1F, X
RTEA AT IE S 2 T — .
TR RN BT A SO, HEAE AL PR S8, 0 B3R5 -1 giaT AT .
AT T A 1 WL using-on-general .

UUnix RS, Ay T A5 IS0 Python 2.x 1%, Python 3.x ARRERSINIAZASHIBT X 44 R A2 python,
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21.1 EASH

fRREAREEU TSR, AR 5 MBS EEE N FRFER I EATE] sys B argv A8 B L, 4T import
sys, AIPARAX/MEHL, HEUhR%S%K. I EREDE —DI0E; RAEEMASHNT, sys.argv[0] &%
TP HEALE - (WRUERIA) B, sys.argv[0] & '-'. /] —c command 5}, sys.argv[0]
& 't WRHHET] —m module, sys.argv[0] 2 HEME Y . BRI -c command
¢ —m module Z JGIBEI, 12 EHIEBTE sys . argv HH Ay B HOR AN EE

21.2 FHEER

TEL (ty) WATFIGTHOTT, RREE R EHER, (interactive mode) WHEFT. 7EBRIELUH, S8R 2
WA SURAT 2480, TIUMERRIEAKTE (5>>) Fo8: MATLEH, R K 2RRF,
BRNZ=AE (. )o SEARRRRIES, BOERAUGRATE . AR IRGSDT, SURA RIRRA

$ python3.10

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

[GCC 4.8.2] on linux

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

WAZATRRERR, BHESAT. P i A

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

Be careful not to fall off!

LG REH AR 2 AR

2.2 fREEBRAIEITIME

2.2 FEXHHIF R

AN T, Python JERY U g i UTF-8. X Rl sttt A E R ZBOES IR, A T4 8%
WE. DR, BB R R bR E L R ASCIL F A As B A sl ek B4, I RS AR R T o
SEMAE . BEM R IX AT, A RE TR B UTE-8 4afid, 1 EL A F S 4 So v g 2450 1 2
1%,

WA ERIAGRAD , W BRSO R gmtis, SCEERY % — 17 B 5 SRR . A3EaR

’# -*— coding: encoding —*- ‘

HH, encoding W] PAJE Python S FiR(E & —Fh codecs.
Foan, FREIAEH Windows-1252 g, YRS SO 25 AL :

’# —*— coding: cpl252 —*- ‘

Fr —ATRI AT — BRGSO, PRBSPAUNIX “shebang” 47 F¥3k o DU, Sl 2 E A SCFRYEE —AT. Bl
LUE

6 Chapter 2. {#f Python p9f#$5 2%
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#!/usr/bin/env python3
# —*- coding: cpl252 —*-

&

2.2. FRRBANIBITIMG
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CHAPTER 3

T

Python &

&

NEB AR BT (0> 5.) KA S AR, ZEA AR AT
FEORFF ISR NAS; RASERFIIT KA TR R i i o R3O AT B 26— n i
MIRESRZATaA 1, B, A —DNERT.

APPSO, R E Xy S SR, Python FEREDA # THk, HEIZYIHATEA . TERER] DALE
IRk, B S G, (AR AT i A iy # Sl # 5. dR M T I ICRY, Python
AEREERE, BABITI, AR AR

ZNGE IR

# 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 R{Eit&H 2%

WA, S — L LAY Python iy, JHENfRRERS, SFfFTHFURAT (>>>) HI

3.1.1 5

fEREAT R T R MARAN, MBI ER. RAXIEARERE: B5F +. - . /1
AR F —HE (Fef, Pascal 3 C);5 $55 (O) Mk 4. filn:

>>> 2 + 2

4

>>> 50 - 5*%¢

20

>>> (50 - 5*6) / 4
5.0

CFITgkED)
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(£ 50

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

B (A, 2, 4, 20 ) WYALE int, AR (W0, 5.0, 1.6) YRR float. ABREFMFENA
[EE2 S Sith
BRIRisS (/) BIRiR IR K. AR floor division 18— MREEEERARTAMER] // i504F: 2R R
PRATDARE %

>>> 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 Jij ** iz S fF 3Ty -

>>> 5 ** 2 # 5 squared

25

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

BT (=) MTHRARRE. WES, F—DERRFFAER BRI,

>>> width = 20

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

WARAS REARE SC (B, RIRME) , BEAZAE B fnfifie:

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

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

Python 4 SZRAF GG 1R GBS B RN B S LR AR P 80

>>> 4 * 3,75 - 1
14.0

AHAAT, BRSNS A o Python AT, AR KT — ST A R,
Bildn:

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

>>> price + _
113.0625

(QEA)
Voo [ — MBS TR, TR —3%*2 SRR — (3**2) , MUk, S53R2 -9, BLBEGRIXANNIE, I EBE 9, TMH (-3) **2,

10 Chapter 3. Python &g
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(£ 50

>>> round(_, 2)
113.06

BIEIRAS S R s, AT AR, AW SN FS M mEAs E, A RS EREE
FERRAE B

7T int fl float, Python iR Z#FHAMEF AL, KUl Decimal B Fraction. Python if PN & 73 4L,
Ja% 5 8T TR A (Fln 3+575 ).

3.1.2 FHH

Bk T3, Python iE W ABEFAFeR . PRI A ZFERIUBA, HH51S (- ) BRGE (e dR
TERIZE AR . SORHL \ T 8% 3

>>> 'spam eggs' # single quotes

'spam eggs'

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

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

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

'"Yes, " they said.'

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

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

LG RSN A FAFER IS S, FRIR AT BORTRE . BAA, A I AT ARk S
AW FRRA—E MG RS AL) , (HMA PR R AR AR REE T A 55 = i B |
F, BTN IR S, Rz, WAEREGS. print () EEG B NAEERE S, ERENRH
BREIS, 5 SORRIRRIR T

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

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

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

"Isn't," they said.

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

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

Second line.

WERAA B RIE \ B TR SOSRRIRTAT, ATDABEI R4s 545 %, TET1S RIS © BT

>>> 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

IR AT ER IR — DRI R . — DR FAFER AR BELATT LD \ T4 S5 I FAQ 0 H TIREZ
5K G INE .

P SHAGEF AR, FERTRI \n LS (1) G (L) B R RE SKRRS S O, AR
G5 BF OGS " (ERR ARG S5 SO\ ), 2T,

3.1. Python FH{EitE 2% 11
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FARRFE ML S17. RSP ROUH=AGS: e sk R )
FFEATEERAT, (B AT ATEARA T T TR I —> \ SRR L. S WA R Bl :
print ("""\
Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

nn ")

AT (FERETHARHA AT A SR TEN ) :

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

AT + G476 (BEl—2), tTbA « BA:

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

RPN R EZA T4 ¢ FaE (SI5ENTR) a3

>>> 'Py' 'thon'
'Python'’

PHEFRITI R AR IE, XS IhBEFr AL -

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

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

XTI AE B T AT IIE, AR T AR A

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

AAAAAN

SyntaxError: invalid syntax

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

AAAAAN

SyntaxError: invalid syntax

BHZAAE, GRS TWE, 2+

>>> prefix + 'thon'
'Python'

FRER S 31 (FARUI), SRR 0. PR SRR, BRI — 545

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

CFITgkED)

12 Chapter 3. Python &g
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(£ 50

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

RKEE LR, ARBERS IR, WAL

>>> word[-1] # last character

lnl

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

>>> word[—-6]

IPI

ERL, OO0 —#F, Bk, HEERSIM -1 .
BTG, TR SRR i . RGIMTLAMRBURANTAF, 08 WP 45

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

DR RSIMBOAERA T AMTTRR TN, BOAMEN 0, HMSERRGI, BANE TR i E:

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

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

lon'

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

R, WHEPRESUAIHR, EARSURETR. FIE, s(:1] + s[i:] BRE%T s:

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

WA UKAEEEY) . RIS AT 20, PR 0, F)es— TR a s n, n
TR fian:

fom b ——+
' Pl y |l t [ h|oln|
fom 4
0 1 2 3 4 5 6
-6 -5 -4 -3 -2 -1

B AT R TR RE] 0.6 WAL, 55 ATRCT R XM TR GIMEL. i B j R0 i F0 j Z IR
Xt AT AL -

ﬁg@ﬂi%ﬁ%%’[ﬂ@@]ﬁ, RN R EABR, VIR KEdREIERT 22, Flin, word[1:3] K
e 2.

RGBS LA

>>> 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

3.1. Python FH{EitE 2% 13
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B2, Yk & B %]

>>> word[4:42]
lon'

>>> word[42:]
T

Python FRFERNBEMB TR, Jeimmutable (). AL, A7 AFE A2 7 BIE SR A -

>>> 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

FASR R FATH, RO

>>> 'J'" + word[1l:]
'Jython’

>>> word[:2] + 'py'
'"Pypy’

WEMRE len () R [EIFAFER K :

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

S

textseq FAFFIE 7P KA, RTINS FhERAE
string-methods “F£7Hi SR Z AL TE S ATk

f-strings P FBA M FAFHFIH{E .

formatstrings {fi[] str.format () HBAILFIFE.
old-string-formatting X H A T % 2 H S AT R I HAE .

3.1.3 3K

Python SC 2 Fh B & HEKAL, "RHAREAGEE. &ENKN 71K, fHETHRE, 50—
AME. 2V AR S AR TR, H I T, &R EAHA

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

FFArEs (B HAM N Esequence KAL) —HE, FIRMWSFFRTIFIY)

>>> squares[0] # indexing returns the item
1

>>> squares[—1]

25

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

Y  BAER B S i RITTRMBFR . DUF YR B E 2R 1 i Heds DL :

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

LIE SIS EER= R (o

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

Himmutable FAFERANR], B Figmutable 288, H AT AT :

>>> 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]

append () 7 AR AMESIRARRBHRMHLR GHENSFIELHT):

>>> 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]

NI AE AT ARSI, B s A3

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

['ta', 'b', 'c', 'd', 'e', 'f', 'g'l

>>> # replace some values

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

>>> letters

['a', 'b', 'Cc', '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[:] = []

>>> letters

[]

WEMRE len () 3 FFFFE:

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

WA PARESR (RIS A RMFIER), Hilan:

3.1. Python FH{EitE 2% 15
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>>> a = ['a', 'b', 'c'l]
>>>n = [1, 2, 3]

>>> x = [a, n]

>>> x

[('a', "', 'c'l, [1, 2, 311
>>> x[0]

[vav, vbv, vcv]
>>> x[0][1]
b

3.2 ERBENF—E

9%, Python 3R] PASEIR L — N "SR ZAIMESS . BN, IVAZRS EDIRED] RIS RS, R

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

>>> while a < 10:

print (a)

a, b =Db, atb

QO Ul W NP PO e

ABIFIN T I HIRE

o BATHE S EWAA: AR a M b RN HEOM 1 . fe—A7XH T —REEME, KA T, F
SR FRIEME, FRAEE A AR SR (L AR R ——RAEWU A S A

o while JEMF RSN (XEE a < 10) HHEMHA—HINAT. Python fil C —Hf, (EfIFRREH N,
TR XAFAFRAT VR PR SRR fE, FSL b, ARSI L RIEETMNE, =
FEAMA . 7 B T R de A B P . (UBRHBERF I B A C s —HE: < (NVF). > (R
T)oo= (T). <= UMTETD). >= (KT5T) K!= (F%T).

o PAFRAKE it hY: 4iEkiE Python ZHAUEMIY . TERHAGOITH, R g A =Sk
(BHIRAT) o B SCA S B n] DASE BB A2 2R B AT 205 T R R SCAR G AR R SO I Bh ik . <2
HAMALGEAN, ZEREMA S ATRRE M (R T & A HE b —17 AU 2 AR R 5
—F7)o R, [F—HER R ITRgEER I

e print () BB ESEOME. BT PALARR—RYRIA AN 240 (Hean, it S ds i il 1)
EIERAEZ NS, WEF SRS TS BT ANES, HASEIZ amA—
S, XRER] PASE LS A AR s A

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

KT ZHL end W] VARG 0 S TR 08T, 8O0 5 — D5 iR

16 Chapter 3. Python &g
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>>> a, b =20, 1

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

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

&
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CHAPTER 4

ESEHRIE

67 F A ARG whi le T, Python i SCHFHABIE bt MO MRS HIE D, FUR RS R

41 if i&%)

el NEZRB IR IE A N 24 2 1 15

>>> x = int (input ("Please enter an integer: "))
Please enter an integer: 42
>>> if x < 0:

x = 0
print ('Negative changed to zero')
. elif x ==
.. print ('Zero'")
. elif x == 1:
print ('Single')
. else:

print ('More')

More

BN ELA elif H5r, else V2R, KEEFelit Relseif M4 E, M Tl ZmgEit.
if .. elif .. elif ... JPH A PLMERBIES P switch BY case iBAIZC M.

WA —MES 2 W EIAT R, S AR e KRN, natch IBAEA M. FE0match 1% 2]

19
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4.2 for {EX)

Python ] for if/1]45 C ok Pascal H1iR[H]. Python [f) for iBAIANEMRFARBIMEE (40 Pascal), D24 T
F P SGEACE BRI ZE R HERORE ) (0 C) , R ARSI R B R AT P A e & B, Heei ey
SR EIT . Bl G A BB A):

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

AR 0 1 By M AE 125 X 22 TR Y R B el 2 AR B N 2% . T B i 2 16 AR 22 T 4 1) L AR 3 B i i 22 T
£E:

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

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

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

4.3 range () R

WEREL range () T4 A 22501

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

S w N e O

AR 7B 4 AR 4 SE B IR range (10) AEAE 10 ME——KBEH 10 BFSIR BT A AR R
range W DA O JF0h, HATPASRSE E R oy (B2 oK) :

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

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

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

B RG|ERTA, A A range () Al len ()

>>> a = ['Mary', 'had', 'a', 'little', 'lamb']
>>> for i1 in range(len(a)):
print (i, ali])
0 Mary
1 had
2 a

3 little
4 lamb

A RKZECRE T enumerate () BRI, FERAEFR09457,
QAR E AT B —> range 2 KA AR R 5 T

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

range () 1RSI RAEAR Z H7 ISR IFT A —HE, (HHSCETFIRA 4. R A EPOR A4 —
/I\~/\11£1_IEIETEJ§£EI’WJ%%IT‘1 #(ﬁﬁﬁﬁiﬁiL*’l‘ﬁﬁéjﬁlﬁ%ﬂ% NUIREE LTS

XTSRRI LA Geiterable, 3EEAE T EAR EX(*?EJ{EB’J BRI S HL. for IR IXHE
AR F T B{ﬂ%ﬁﬁ%fﬁﬂﬂ?‘%éﬂtﬂﬁ PRELBIAN sum (

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

ERMNSBEEZREBI A EAXS, SATERNZIENSE R E20E 40 X—3d, AT
list () BEZ4IT.

4.4 EIAPHE) break. continue iEG) M else F4)

break 1AM C HHIZEML, HT Bk T for 5§ while fFFF.

TRIRIE ) SR else TA): for fE¥Rd, HNEAOMRPHICR TR, o while MIREZA BT,
PATI%T A5 break AL LGRS, APITZ TR HE THX AR RBI G R B

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

o U W DN e

(Rt

4.4. {EIAhH) break. continue EEGK else ¥4 21
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7 is a prime number
8 equals 2 * 4
9 equals 3 * 3

(ehs, EBAMMEX 5. (FME: else THET for fEFF, NBT L1 iFH,)

else FHI TR LA i B4 else FA1], H1E try iBMM. try IBHM else FHIEREERT
AT, A0 else FRINFER KL break BfHAT. try IBRIAIFHE N T a9 4072,

continue 4], FFEMEEH CIET, PAHATIEIA T UGB R4kL:

>>> 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 i)

pass HRAPITEMEIE. ik ERE—MNER, ERFPUHHIATEMSIER, FTAE N ZER . filn:

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

X TR AR/ R

>>> class MyEmptyClass:
pass

pass i ] AR EERAE R S04, AERRERIE SRR T % . pass KPCERERILZ N :

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

22 Chapter 4. EZ{ZH|iHTH
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4.6 match iEfq)

match BAJ#EZ —ANREXIIEEHES D E A case 4G H ) — R IET IR . X Fm_EE C.
Java By, JavaScript (DA 42 EAMARFIRITIES ) J1iY switch 184], {HIELS2E ¥4 Rust B, Haskell 7 5=t
fid. HAH VR SHEIT, I HERn] DERBUER AR (PP e nEe:) e

Ho

s B L AR R — D LB E S — DA AT HAR

def http_error(status):
match status:

case 400:

return "Bad request"
case 404:

return "Not found"
case 418:

return "I'm a teapot"
case _

return "Something's wrong with the internet"

HEERE—AMH: AT Y BB IFLE R VCRLE . WPREA case PERCEEN, WA LAY
L9332

PRATRAREI 1 (“or ™) FE— MR P AL AT LA T I

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

|

TR AR AL AT BT T8 A i

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

WEAFA2E ST SRS L BB —AMERCE IS T, WU AR R EA Y R . B R RS G T —
ASFHER AR R, AR 402 TRAFIE (point) M—AME. SRR TWAME, MHEMES L
H5aE (x, y) = point 2.

IR RN GG, WA KA BRONR" ZAREMERIEA, CEtEmiks 2w i

class Point:
X: int
y: int

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

(Qi¥iE3)

4.6. match iE4) 23
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case Point (x=0, y=y):
print (£"Y={y}")
case Point (x=x, y=0):
print (f"X={x}")
case Point () :
print ("Somewhere else")
case _
print ("Not a point")

PR AR S R PR T HEF N B 28 (B4 dataclass) Pl 7 BESH. ARt T AT ZE AR B 28 5%
H__match_args__ FPRIEMACNB PR BIEE X— L TTRACE . AREREBEN Ox7, 7y, PR
KR OF HAZ R v RIS ER] var AH)

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

N

SO SR i 33— ARl R A T R 55 5 70 ) — M IR X, SR B A A28 B ]
fi. match iR RSN B—LFR (WL var) BE, MASRES RS04 (W foo.bar) . J&
P (BT <=l y=) 12640 Gl HUE97C.07 R, W BRI Point).,

B DMEEHRE . B0, A — D AR REs 2, Wl a0 R Jr (AT e :

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

AT AT — BRI 1€ 4], B “YRI . WERAHRIUNERAE, W match FFAELE22F —> case
A TR AR R R A LR IPOR 2 /.

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

I I — LU O R

o SFEIRMEZERL, JTHM R A M RN & SOF Btk AR IREE R A, RAEENIA
REVCHCIE AR B AT ER

o FIRASCRFY MM [x, vy, *rest] fl (x, y, *rest) FIFILN ARG IRAE MY 32 —FERY
BEAE * GMIAFREAT AN _, FTRA (%, v, *_) DCECE Z/DPHIRETH , A GE i T A2 () 30 o

o WLHHEEEL: {"bandwidth": b, "latency": 1} MFHAHIE "bandwidth™ f "latency" 1Y
fH. FHMIEESPE 2N, X—H 5P AR . **rest XFEMROM E, (H **_ B 2TTAM,
WA SRV )

o THIRTMT as XRTAMIHE:

24 Chapter 4. EZ{ZH|iHTH
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case (Point(xl, yl), Point(x2, y2) as p2): ...

Pt AP AR p2 (REH ARSI ST )
o REBFHER MG RE, (H2EFIXT% True, False Fll None N2 $% id LY .
o Wi DA R . EITAE N S S AR B, AR IR B9 R TR AL 5t

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 : (")

WAL Z 75 61, AT S ABARAR IR S (1) PEP 636,

4.7 EXLEE

AR G ST DA H B 5 R A BRI SR R

>>> def fib(n): # write Fibonacci series up to n
"""pPrint 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

EOLRBE T KRBT def, JRHRBKEH SNBSS, REGERN T 1771, FHHUm gt

BRELN IS — SR E R R FATER, E TR SR A, AR docstring, LS A% T 4F B . I SCRY
TP AT DA BhAE AR LR SO BT B AR SCRY , 3B AT RALETT & e 30 s AR A N 42 17 SOk s Python T % %
T35 WAE S Fon A SRS A5 S A - > R

BREAE AT I JH BR BRSBTS 2, T RS BIREHEEAE RS2 gl RN, Bk, £/
S REERTE, K5, BINZEBEHRTSE, BReRF5E, RaeNESRASHE. Hik, R
BAIPAG| 4R B AN Z R AR A B, (HECF AN RN BRI (k)2 global 1EA)E X4 R7E
&, I nonlocal M) LININZREAE) .

TEVH I RO S35 LB 280 (582) 51 AZIM0E FH BRBUY RRdBar 526 Rk, SES R 48 A kg ik
(1) (HAR ) AR IR RN B 51 AT AR RAME) | 24— eR B 25 oh— AN B0, 2 iz A —A

VsgBR b, 2 3| AR XA AL, By, R R ARG, R e R R MR AT I (AR TTE) .

4.7. EMH 25
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B Rk

PR RIUE SCAE 24 RIS T B B0 5 R BOW ROCHRAE i o MR R B4 i3 1) X A0 P R SR
o ] AR HA A B (R — RO S, T D% R R

>>> fib

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

>>> £(100)

0112358 13 21 34 55 89

MR HARTE S, IRATRESINH fib AR EEM R — g, Ry ERARE . F5E 1, ks
return PRI RRBCIA R I, RUEIXAMERTREAT 4 TCI . XAMEBFRA None Ge— N NEAFR). @H
FERERS 2 BRI R A YR [0 None . WRAREHA T Z AT A print () AFE:

>>> fib (0)
>>> print (£ib(0))
None

2 5 AN LB 2R PO BB S AR TR a4 551 i ek 4t s e o

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

>>> f100 = fib2(100) # call it
>>> £100 # write the result
(¢, 12, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

ABFIWHHTGI AT —LE Python PJfiE

o return IFAIRFIREIE. return IBAPRHRIZXSHET, RE] None. PRELHATIE SR AR [H]
None,

e result.append(a) IEAVHH THFEXSE result B FiE. FERE “NET” MNLmEE, tv4h
obj.methodname, obj @&Xf% (HA[PAEEIEN), methodname BN GHRAE LI HES . AR
RBUE SURFI T, ARRIZEBIA A AR, BASERE L. (A £rTAE & LR EBATT
¥E, WK ) REIFR T append () NFIFENT R E LK, HTENERRBIFIHITE. K60+,
WIS T result = result + [al , HEHR.

4.8 REYTE SLiFHE

BRAICE SO AR S5 X B8 =l A& 6 TR K
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4.8.1 BENIMESH
NERAGEFMERATA MR T R RS, n] AR Ho SORTRED S5, Bl

def ask_ok (prompt, retries=4, reminder='Please try again!'):
while True:
ok = input (prompt)
if ok in ('y', 'ye', 'yes'):
return True

if ok in ('n', 'no', 'nop', 'nope'):
return False
retries = retries - 1

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

LR ECT AT AT T =N -
o HAAHIESLS: ask_ok ('Do you really want to quit?')
o A —AVIESEE: ask_ok ('OK to overwrite the file?', 2)
e 5 BT 5L % ask_ok('OK to overwrite the file?', 2, 'Come on, only yes or
no!")
ARONLEH TR in, HTHIATFI PR EEEHEAME.
BRIAEAE 2 SUHE P L R Ei0E SCHPoRAE, BTRA:

i=5

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

Epi 2 5.

TRE N BOME TR K BOME AR, TSRO AR Ry, 7 A 5% [F B 45 2R .
B, R R A RBUR SRR LA SR

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

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

AR

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

ARG SR A Z A1 3 SN E Iy, B AR 7 34 5 e

4.8. FRBESLFEM 27
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def f (a, L=None):
if L is None:
L =11
L.append(a)
return L

4.8.2 XEFESH

kwarg=value JBRHY X 48 F 220 WAl DA TR M R . eREORBIANT -

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, "!")

VR HEE S B H (voltage) M=ATIHESH (state, action Al type). EMA I T
il

parrot (1000)

parrot (voltage=1000)

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

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

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

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

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

FH FHR R R H K
N w NN R R

AT e ) 75 AR ek

parrot () # required argument missing

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

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

BRECE B, RSB TR E S UG T 4331 5 5 SRR DT e — A BR B 52 1 S50
(letn, actor NEME parrot MAMSE) , XEFSHWINFHARE. XWOFLESH, (Hkan,
parrot (voltage=1000) WAR). ANEEXFE-—NSEE R, F st 4B B 6 2 0 51

>>> 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'

BIE—AIESH **name AN, #li—5 8t (F£0 typesmapping) , %7 3405 5 B ECH C & SUES X
W2 SN TR R F S H. **name TEZ A LAY *name JEZ (F—/NIngl) AEMA (*name MAHE
**name HiMf), *name JESHM—1, RICHE TSI RZINICLESH. HIan, TPAE SCRTHIX
ERIEE

def cheeseshop(kind, *arguments, **keywords):

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

print (arg)

(Rt
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(£ LT
print ("-" * 40)
for kw in keywords:
print (kw, ":", keywords[kw])
KRBT LA AR 7 = -

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

sketch="Cheese Shop Sketch")

SRR SN

—-— Do you have any Limburger ?

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

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

client : John Cleese

sketch : Cheese Shop Sketch

B, KRBTSR AR P BT e ORI — 2

4.8.3 %S

BRNEEOL T, ST AR a2 O B P A% 18 45 Python BREL. R TR S5, =, SmIFBRHISEn 1%
I, XRE, FFAERFERRYCE XL, RIVHESHOU (GRS . OIS RET, 2 T
it

PRBICE SR

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

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

/A SRR . XS RIPES UL S AE A S A R e (8, (RS . XY RETIES
i fEam A e S .

BN XRFSH
BRECE SRR /A~ I, SO0 AR (7 B B R S AL 2 4 R A

4.8. FRBESLFEM 29
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REESH
WAL RN — LAY, R TE ST AR IC N AR L B . ARz I, TESWI PR ESE, HiXMESAh6E

K. WRMEESNEAE / (IERHD) #l. / T2 BB R EES SHEES. NRR
BoE SOPEA /, MERBAH R EES

/AT A E R KT IR KT IS .
XRRXBRFESR

IS FRE N IR KT, BHUTPL KRB FSHE UGB RIS, NESEIRPE A R EFE
ZHIBIN *.

Bk L]
A NHRECE ORI, R/ F o frid:

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

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

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

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

B eREE X standard_arg sgfgh WITESS, STV A 5 XBA 1A BRI, w7 AR AL B o v] AR X Hi -
it 28

>>> standard_arg(2)
2

>>> standard_arg(arg=2)
2

% AMRE pos_only_arg BRECE XHH /, UBRMEHMEES:

>>> 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'

F=AREL kwd_only_args BREUE SGlId * FMUR KRBT SE:

>>> 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

(T IUdkss)
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>>> kwd_only_arg(arg=3)
3

e — A SR IR — SR BOE SO, S T A=A AR

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

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

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

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

FEMEEGE X, kuds i name M {48, Uk, WHESHESH nane A HEN K

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

TR BT fER ] True, PFONKREET 'name' B5H—MESHE. Hl:

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

et/ (URAZEZE) JG, SATRAT . By, BRECE XL name ME(IESHL, 'name' AT K5
TSR

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

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

B, RGBS MAFRATME **kwds R, WA B
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INGE

AT 81 e s TR L AE 2 T A T R 00

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

R

o AMRMEIE S, AIDAER P IEAEIES % . TBS 4 B0H SCh SN, SRR s L 2 iy
W, ol A B SR, XA AR

-E%%@ﬁi%%i,Hﬁﬁﬁﬁﬂ%t@ﬁﬁiﬁ%ﬁﬁﬁ,mmmﬁmﬁ%ﬁiﬁ%ﬁﬁﬁ,ﬁ
PS8

o W APL EHOURBIEILS, TOARS AR AS BT S 4 I UBER PER APL 253
484 EEXBIIR

PR, SRR SRR W, XL ETEedh (R T o2 ). FERALHL
BWESZH, ATREAE T EESC

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

variadic ZHUN T REML B BRI A RIRSE, Wik, EMEEEESIIRIKE. *args IS RHE
e ASHOA R RTS8, BRSBTS E, AR ES A

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

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

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

4.8.5 fRELETF

BREICR 2R M AL B SR, (ASSSAES RSO B, ZHATH R #E. B, WER range O B
WCESRMST I start F stop 552 WX EESHONRMALEY, BT M R E, ]~ SAEFFE SRS ISR
oL R

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

[3, 4, 5]

>>> args = [3, 6]

>>> list (range (*args)) # call with arguments unpacked from a 1list
[3, 4, 5]

ke, FIATPAR ~* BAERF I i P 24

>>> 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"}

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

4.8.6 Lambda FRiExX

lambda KT T OIE/NIHIEA KA. lambda a, b: a+b BREUREIHANSEH . Lambda s AT
TALAT T R B R ATy . FETEA L, AR AR AR B b, BRI HuE iE
B SHERREUE L4, lambda pRECRT PAS AL 1R IR AL

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

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

42

>>> £ (1)

43

_EBi lambda kiR MR . 18 W] AT A R BUT L 110 555

>>> 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')]

4.8.7 JHFFFER

PATR 2 SCRS AT A A AR N 205

B AT R R A R 2L . PR R, AN A B AR G2 s, Ryl ad oAty 508R
BuX 25 B (BRARZAFRRET i il ik s BRI 1A ) o X —ATAR G FHRITk, DM 4.

SCRFRFH AT, B ATV oA AT, AR LRSS R T SR E S TR,
RGN ZE . BIER .

Python fiffr i AN MR Python s 24T A5 Ep FIIE R 4t PIBE, SCR{ALPE T H W AR B IR it . X0
BRAERLIRLA R 2008 SCRYPAFER SR — AT X B IS — N AEZSATUE TR SR P A A i i b i (58 — A7 %
HPAFERILRIG IS AE, e P AR I AR, L, ReEMsE—1reogit), AR5, MERFArE
HETAATIT AL St S0 =B85 AREA gt D RAT, (EAER I T 4Bt AT, R
B LTI TR RIS AT FALHIRATE IR0 8 A2t ), B A2 o

MR ZAT IR AT A AT

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

No, really, it doesn't do anything.

mmn

pass

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

(T IUdkss)
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No, really, it doesn't do anything.

4.8.8 EHHUERE

BREE A AT P A E SR BB T e B (5 R (PRI PEP 3107 Al PEP 484 ).,

iriE AP ISP R ALY __annotations_ JEMEr, I HASLWR BT ARy . FES15
HERE SO RAETE S A R E S, JaR— PRk, SRR SPORECIPRERE . & RERRER E X
TAXRMAGHT —>, FHR—DRENX, BARECTIESFIRMFEIR def IHRERE S 2R, T
NI — IR SR, — AT 588 7 S BA Bl [ e A R A

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

>>> f('spam')

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

'spam and eggs'

4.9 INGH: BBRE

WAERRFE SR, BT ARAY Python fURD, JREMEHE— T RABRAE T KREHE T AL AE AR 1 XU
iS5 (SCEMERHDL, Boital) s A2 MR SE R A AT e, RELEIC A N BT SR B U 2 — 7
FR Rl ) G B AR T A AR B o

Python I H K Z#RE1E PEP 8 iy XASHE R EHMEATHIM IS WU 5 TR, RO H o Python JT 22545 WA b
[FIZEOFELE: PATR 2R S A% D2

o gEE, W4T, ANEHIRS.
4R/ HE (CEVRIRE ) MRS (ES) BE) Z Ay 2. RIRMFLTIRIEA, SIFmm.
o AT, —ATAHERE 79 AT
REHATI/INGE PRI B LT, 8 TR B Bonds FIFHER s AR sof.
o HZATIRRECRIZE, R BB A
o BOHEHEREE A —AT
o [ SR TR
o BEAHE. 25 EENSE, BEAEEEERSHNEM: a = £(1, 2) + g(3, 4).

o KA KB A4 —BG B, fy 4 & UpperCamelCase, fiv 44 o 805 J5 & M
lowercase_with_underscores. Wi HEPE—NSEEEM self CEMFEIENWIE L),

o G5 T EERZ RS, A AR 985 . Python ERIARY UTF-8 B4l ASCIT nf DAREALAFf
L.

o [BE, BE IR, 4B USRI RETD, AR EAERRIRAT AR ASCIL 4

34 Chapter 4. EZ{ZH|iHTH



https://www.python.org/dev/peps/pep-3107
https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0008

Python Tutorial, 445 3.10.19

&

4.9. /MG RIDNIE 35



Python Tutorial, 445 3.10.19

36

Chapter 4. EZiHIFET AR



CHAPTER B

HRLET

ARERAIHEZ Bzl i) — L%, FRE, i B R A

5.1 FFRiFRE

PNFBARR B SR ML TE, PIF R A AR AR :
list.append (x)

TEVIRRERIM—DICE, 4T allen(a):] = [x] .
list.extend (iterable)
FRERN R ICEY B FE. ST allen(a):] = iterable,

list.insert (i, x)

TR E M ERATTER . £ I SHRMATRIRG], FIH, a.insert (0, x) HIFRIFKFATE,
a.insert (len(a), x) Z[[]F a.append(x) .

list.remove (Xx)

MAN RIS —AMED x IR .. RIRFNFEE TR, ik valueError 7.

list .pop([i])
BRI g B TC R, TR EIEHERA TR . RIGEACER, a.pop O MIERIFREIF RN 5
*4%%%g¥€%¢WWﬁ%ﬁﬁ%%%ﬁ§ﬁ%ﬂﬁ%,K%%*%Aﬁ%%cﬁﬁ%%%ﬁﬁ
+ Python Z: o

list.clear()

MERFI R R e, M4 T del al:]

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

R BN F A —AME x ICRFRERT . RIEHEEICRR, A valueError S,

S H start Al end VI RAFS, FTRHEREH NI R E TR RERKRS A TEANF
ST AR, A Z start 5.

list.count (x)

R [FFHICER X BT
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list.sort (* key=None, reverse=False)

HUBHEF IR ICR (TR A& SUHF 28, TR sorted () ).

list.reverse ()

BESIFRHRITR

list.copy ()
REFRAERE DL ST al:] .

2R E IR

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

2

>>> fruits.count ('tangerine’)

0

>>> fruits.index ('banana')

3

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

6

>>> fruits.reverse ()

>>> fruits

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

>>> fruits.append('grape')

>>> fruits

['"banana', 'apple', 'kiwi', 'banana', 'pear', 'apple', 'orange',6 'grape']
>>> fruits.sort ()

>>> fruits

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

'pear’

PRA]BEC L ¥ERE F| insert, remove B sort SE(UE AN FH LA S FT HR BME -- B A1 1] BRIA{E
None,' X2 Fl T Python T4 n] AR R 45 4 1 8T H I

WA, NI BARE T AR R . Bilfn, [None, 'hello', 10] #iAMHEE, WA ARESFE
FRERXTEL, 17 None ANfg- 5 HAWISHIN H . A SR AR AR A & SUNF R &R, Bli0, 3+435 < 5+77 XFhx}
U HRAE 2 TR

5.1.1 HSIRScE KR

(AR IR LB A A Y, BIEmARBIEHGE (“FHEAE”) o TR MR A T, 61
append () « MIERTIGHEHUEICER, 1 pop O , AMFRERSG]. Bl

>>> 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 ()

(FItgss)

VTR S AT RE SRR AR SR ], AR RIELE AT, B d->insert ("a") —>remove ("b") —>sort () ; .
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5
>>> stack
[3, 4]

5.1.2 RIREIRAS

FIRBFTCAIERSY, e AR, fIelul (“Jeibieth”)s R, SIRIENBIIRRERRIG. o,
TESVFAR RIS IAINER TR AET P, (BAEPFRIF R AR B iR AR (R B e AL AR Bl —

).

KIS B #f ] collections. deque, WJRABGEMMsmAINEMERCE . Hiln:

>>> 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 JIREST

H)FEAE G RS R I R . WL ANE R, WS s RO G P A U R M, A
IR AR QA S22 SR R A PR CR B 751

Bian, QlE-FIrEfzI%R:

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

>>> squares
[0, 1, 4, 9, 16, 25, 36, 49, 64, 81]

HE, XA (8EE) A8 x, RWERIERISTHG VIR, N RIT R ATEEIE T 57
HF:

squares = list (map(lambda x: x**2, range (10)))
T
’squares = [x**2 for x in range(10)]

SRR 5%
P SRR SIS FIE: b, FEA A for Th), RJF, REAHEA for 8 it
T SRR IFRERMRE for A 1€ TARREHEMTE— IR, S0, oIS w4
S 2 PR RS T AL Ak

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

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

R, LmmBAE T, for M if WA .
kAR (B LR (x, v)) W, 24U 355

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

File "<stdin>", line 1

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

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

H) et nT DARE I A2 2 ) ek ORI R AL

>>> from math import pi
>>> [str(round(pi, 1)) for i in range(l, 6)]
['3.1', '3.14', '3.142', '3.1416', '3.14159']
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5.1.4 BEMIIRESK

H) TP BRI IR FRIE AT AURAEM 2GR, HE R PR — oS
NIHEAS 3x4 AR, i 3K 4 B4R

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

NS e T T AR AT

>>> [[row[i] for row in matrix] for i in range (4)]
rry, 5, 91, 12, 6, 101, 3, 7, 111, f[4, 8, 12]]

W EATFR, IERSEMETNETHIGH for SRIE, FrLAXABI 56T

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

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

B oRyE, AT

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

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

SBRBL R, Sl A BB AU AR TR ) . B, zip O BRECEAF

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

ST ARSI, B 6 % A5 .

5.2 del {Efq)

del WHAIFERG], MARMEMINIERFREERITCR. SRIEER pop () AR, del EAIMA ANSIRHH
Brulh, BOFEBAIIR (2R RRES D) . il

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

[1, 66.25, 333, 333, 1234.5]

(FItakss)
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>>> del af[2:4]

>>> a

[1, 66.25, 1234.5]
>>> del al:]

>>> a

[]

del AT DA Sk M R e A Ar 1

’>>> del a

W5, 50 a iais (HEVERS S —ME). FXRNE del MHAMME.

5.3 JTEFIFSI

PIRMPAFRARZINE, B, RIIMUT 8. XPIREERALE 5 2] (S0 typesseq) . ffi% Python
BRI, HAbR I B A S . AR — P e 21268 L

JedL i 2 SRR ITREALR, Bl

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

12345

>>> t

(12345, 54321, 'hello!")

>>> # Tuples may be nested:

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

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

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

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

iy, JCAARE M A SARE, XA REIE R R E o4l AR, PHES AR, A
A (R TT4 2 R FB A —AB5r) o ARVEATTHP IR TTRIE, MK, ATRAGIE S5 RS
ARG TTA .

AR, T SIIRMG, EMEHSFAR, WEEAFE. Jedimmuable (RATAERY), —B0n] 8 7 50T
F, e (AT 30) SRSV (W2 namedtuples, AJPAJEMEVII) . S5 &mutable (7]
AR, FIFRTCE ORI BEAL, AR AT

i 0 Al 1 AICRMICALHLRRIR: N T IEN XA, MR — BN . RS [ St T
PABIEZ T R — Ao R AT DU XA TR G S ok i (B B —MER TR
Bef) . RN, (R2ARL. fia:

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

(FItakss)
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(8 E70)
0
>>> len(singleton)
1
>>> singleton
('"hello',)

WAt = 12345, 54321, 'hello!' & WAAATERYHIT: {4 12345, 54321 Fl 'hello! ' —EHITH
HETCHL . WHERAER AT DA

>>> x, y, z = t

W2 AR e te 720, BT HMBETS . FPoIfRans, Ze0Ag & 54000 75 Jo R BB WA
o TERL, ZEBEHS R CAIT UM a4l s .

54 &£8§

Python i 575 A XFEIRRI. AR M AR TRANA T Ad . BA MRS AR HRERE
TCR. WAMNERIFROE. . 2. WIRENFHEAEH.

BIEESG HIEFE S set () . HE, Q@ TSESHEEH set (), AREH {1, {} QM2
—/NIN RS F.

PATR & — LB A 7 BB

K}

?/\) —F

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

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

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

True

>>> 'crabgrass' in basket

False

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

>>> a

= set ('abracadabra')
>>> b = set('alacazam')
>>> a # unique letters in a
{'a', 'r', 'b', 'c', 'd'}
>>> a — b # letters in a but not in b
{'r', 'd', 'b'}
>>> 3 b letters in a or b or both

\ #
_{'al, VC', lr', ldl, lbl, lml’ IZII lll}
>>> a & b #
{la" lcl}

>>> a ~ Db # letters in a or b but not both
{Vr', Vd', VbV, ’mV, YZV, ll’}

letters in both a and b

570 k5 XK, RERIHHES:

>>> g = {x for x in 'abracadabra' if x not in 'abc'}
>>> a
_{lrl, le}
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5.5 4

F# (S typesmapping) Hii2—Fh HIfY Python [EI'S AR . HAWIE T W] ARIEFIFRA B & P Al B4
Hn. HAESRECHRGINTFIIAR, FHDA XEF RG], KBTI R TR, M AR H A
EEATARRA, HAS AR 7. sedmondl, tn] DURPERES . (Ran oo B s et 5 7
ARG, ANREIIE BT . BIFRRE S K, PUNSIER R PAIRS]. Y1, append () . extend()

FITEBE

A PME IR, S A R, (B LA AU ME 1. B {3 AT e, 55— Finfe s

STy Ao, FETERE S A A S IR SEEDN, Xt L i 7 5

FHL) R B R AT PRIUE. ] del TTDAMBRSEMERT . I CAAER) KRB FAEAE, SiXX R

FREMIMESPIRN BEAFAER BRI, W SR

XPFIIAT List (d) 45, RIEZ T A AT EASIR, HEE AT (HHT , B sorted (d) ).

R ML HUR AP S, B R HE Y in.
PATR 2L L ] L 1 -

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

>>> tel['guido'] = 4127

>>> tel

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

4098

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

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

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

>>> sorted(tel)

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

>>> 'guido' in tel

True

>>> 'jJack' not in tel

False

dict () M3 eRECRT DA HE ) B0 P 21 1 i -

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

TS T ARME B S E A B 7

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

K TR R TR PR AT I, B S 5 S A v S R B

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

44
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5.6 TEIAEIHIS

AR, B items () Jy T[] SR B A -

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

gallahad the pure
robin the brave

TEFH) FIERE, H enumerate () U] DA B A7 B R 5 | A% B (H -

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

0 tic

1 tac

2 toe

RGPS AFAN, i zip O BRECTRARF A e —— DL

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

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

N TR R HATIEER . ATDAK I WAERR A IE 0 751, RIS reversed () B

>>> for i1 in reversed(range(l, 10, 2)):
print (i)

= w 0 J w0 .

Fe A8 € P IEIT S, TPAH sorted () &L, TEAMBNE PR b, R E—DEFHTFH):

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

] set () KBRIFHIPERITR. @ sorted () Ml set () WEHHNTIRIIUT , FEER®E 7751 by E—
JLER:
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>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange', 'banana']
>>> for f in sorted(set (basket)):
print (f)
apple
banana
orange
pear

Ok, FETRF BB RITNA R, QSR R, B

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

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

5.7 FAFH=H

while fl 1£ ZPFAA R AT PASERT HUAR, B T DABEIEREIZ AT -

HEGZSAT in fll not in JITFIATHIE —MEREAAAE (BOMAAE) TRDAEGH BRI . BHAF is
M is not T HEPMMEREEER DN, I LEI2 BT IL e —F, HARTAEMEEzE

Fo
P e SR . B, a < b == c K a BA/NT b, Hb BHE%T c.
FEBAERAVE A DUR AR /RIZEAF and Ml or 46, HH., HREAE (BHAMMM/RIZE) BI45RERAT AR not B .

LRI L SR T U ERAEAT s not MILSESRR, or MIILESmIK, L, A and not B or C
T (A and (not B)) or C. HHAMMaTAHRME—HE, AN A BTSSR R B m4lE .

MiBHAF and Ml or EPNEN 425825047 HBHONEZARM, —BHaIAESR, KE L.
wn, WA CONE, BN, A A and B and C AR CRIE. MAEEEEN AR /RER, FHikiz
ST IR e {32 i — K T B HL

AT DAME s S s e AR A A RIS A2 5, il

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

>>> non_null

'Trondheim'

R, Python 5 CAIH, FERBAAMIRELA LA LB EAF = Kk T C 27 H LAY F
BAERIKA NG ==, AGHT =.
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5.8 I b A BIRILLER

FEBXE G AT DA AR ) 1 S 2 ) HAM O R A o X AL A 7 3 BT - %8, HOBCRTN R oCE,
RAHRE, WIRTHf e USSR AARASE, WA Z RPN IuER, PALSSHE, BRI —DFEsIgis.
REI P TCRA Be M A 751, W kA T 5 SO U o AR A~ 47 R I A B B T
RESE, WP FPEIRAE . AR —DFSE 50— BRI T8, MERER S T BB/ () 1Y
FEole TPk, s 0F 1 Unicode BRI SHEF BT, TS T — 2L LB ) 262U

ANk TS

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

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

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

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

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

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

(1, 2, (raa', 'ab'")) < (1, 2, ('abc', 'a'"), 4)

TR, YRR FRB ARy, R LR AR AR 0L T BB TR, T ABEI < F > EAT HR
B, RE BT RAE ST EIA TR, BTA, 045F 0.0, 4545, WRBCARILEER ETIE, R

N SHEEL SR, 25| K TypeError 5#H .

&ix

5.8. FFIIFnH fth2eBAYLLER
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RIR

iRt Python ek /5, FRRIEART, ZHITE Python fEReas e IR BRI L R R T . Bk, wEREK
TR, Bl SR A AR RRERS . BT SCHET M A NS, Xt S k. MEERTHOREEK,
T, BAHAREAYF s A B AL — N, AEIFEFR A [ —A R, AR %k
B SR H B

RSP BETESK, Python #4& B SUAFA—A S0, FEMIASURRERS I A2 B AL A o XA SOl 4%
Hes BEHPE AT DA N B HAB e R (FETUR AT RS, PUTIIAS Pl i A B4R )
B2 40 & Python & SURNE A SO HOUH 2 BB A MGE 4 oy o TEBIR TR, @4 )54 &
Enamei FIDATRBUE e, (RPERFER ) o Blan, HISCARRiEas e 4wl H SR N AE fibo.py SUMF, BWIALAT

7~

# Fibonacci numbers module

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

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

BUAE, HEA Python ERERT, HIDAT &S AL

’>>> import fibo

BLEAEAR 2 B £ibo g SR BB FRININE 24 il namespace W (3§ Z: [ Python 1F F 3% A= 4 722 18] T fiff
) BEHRRHRAFR £ibo FMBIIRE . i FIZABIHA FRARTT AT I v i1 e 45
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>>> fibo.fib (1000)

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

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

>>> fibo._ name

'fibo'

WERZEF I RE, ATPME BN S JRAR AL i :

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

6.1 #RRIFHE

RSP 5 AT AT ) SR IO Lo XSS TR R, HLALAE import 547 % — SOB FIRTR A IHEIAT
G AR TR, AT i), )

TG H CAA a2 28], BERPUNER R E SR A B0 4 42 251a) . L, BB (R
PATEASLIR A8 1) 42 Jy 28 BT e HL 0 5 ] P A SR 28 YR AL AN 9 o 75— T T, SRR 26 A8 mT
A 55 B R R —HERIARICTA modname . itemname SRj i — ML) 42 JR AL i

BT DU A AR . AR B W] DORFIT A import WA AAERE (B0t m] AR IIA) 1Sk {Hx
FARRHIZOR . WERBOICE T — MR R 290, WIS A BB IR S s I 2R (1 42 Ry fir 44 25
[

A Bl import TEAMAEALIE AT LAKS SR B B 44 R B A B S A D7 BB iy 24 2 ) o o

>>> from fibo import fib, fib2
>>> fib (500)
0112 358 13 21 34 55 89 144 233 377

ARSI B AR L AR5 AR Riar 4 S (BRBAEAR B, £ibo FRE LA FK) -
A — P (A T] DA AR A E SR IR 447K -

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

RIS FAFAARLTRIL (1) TFERAFR. REEFL T, AEXATRE, XAy m s
AT —HRHZFR, TR ERCEE AR,

R, T, ARG TA <, Ry, ETHEAELFE LA TE AR . Ak, N THE
LHASTWHPITIAY, X2 M,

BRA G as I, HIEM as RS ARSI E .

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

5 import fibo —#f, EFMIFAWATIARM T ARIR, HE—RXFE, FANLTRZ fib.
£rom Hr L i DA AT 30, RORFEAL:
S R SR AT AR R S AT SRR R R IR 45 44 25
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>>> from fibo import fib as fibonacci
>>> fibonacci (500)
0112358 13 21 34 55 89 144 233 377

R A TRIESTTHCE, BRSSP AR W e TR %S, O E R R (X
R H I —AM e, e A importlib.reload (), Ul import importlib; importlib.
reload (modulename) ,

6.1.1 LIHIAB XM ITHER
AT DA DA R 7 20247 Python sk :

’python fibo.py <arguments>

IR AT LAY AR, A AR —HE, S __name_ MR{HN "_main_ ", WL T4
(M ERII BN 8o A=k

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

XA SCPFBEREBONAEIAS , SCRERUNAE— DR R RBP4 T SR AU A e
PB4 “main” SCOFETIG A a7

$ python fibo.py 50
0112 358 13 21 34

XM A B BRI, IR A AT

>>> import fibo
>>>

T AR A —MESER T P 0, SO0 T GERAE R AT E 1 I ASZET )

6.1.2 JHIREREE

B—A %N spam HIBRBEFARE, BB 1 e R BA R R N B . X R 4 P ITE sys .
builtin_module_names H. HAURPEA L], EWIELR sys.path HHETHRIEFRE 14N
spam.py M3, sys.path MiXLef EIIH1L:

o Y AT EHBLBI T A IR H 5% (SR FE R SCHFH 24 1l H 58 ) -
« PYTHONPATH (HFH3, 5 shell 255 PATH [iBEvE—FE) .
o BT LRERERINE (FRIRIHIAE—4 site-packages H3k, M site BibiibH),

TR FESFF SRR SRR G, W ST E R TR A ITER) H %" RAFSHEZ R AR 1M H 5%
BApiil, AP EEE RN H SR BTN I BRI R A

¥ishfe)s, Python REfF AT ARERL sys . patho MIAP(ER HRETAREEIIERMICIIER . XEWRE, W
AL H S ANRA FIRHE FE R 24 0500, B A MBI 2% H SR B, AR R R . X — e — MR,
BRARAEA B HORIRA A Z o PRIAT R AR

6.1. EIRI¥HR 51
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6.1.3 “B4miZH" Python {4

AT e N E A, Python HEABLER A Gt A ZAFAE __pycache_ H3gHr, U4 A module. version.
pyc, version X 41 SCIAS I 790 0Y, — %2 Python fiAS . 4N, CPython ) 3.3 &ZATHRH', spam.py
IR IFEA A7 A __pycache_/spam.cpython-33.pyc, iXFfns 5 FliEA A Python MUAS i ik
AfPAREAE

Python X L4 MR S IR I B A Y], AR MIFHUe RO, SEEEHIE. HifEa2asin. it
S, GRIERIERGFE IO, PBL, ATEAR RIS R G [A)3E A [ 2
Python TEPI A UL F A A G A —, MAT AT EIRBARIBIR, MU FR A, HAMEEhIFER;
= BHEE, A SKAGAT. A T ik AR IEACR T A K (R B A YRACRE AR S 2 5
JEHIRA ), G Jm AR SR AU F SR AR ZA7 F sk, o HLE F SRA N RE A 5 17 44 R A 136 1A PSR .
BRI N — 2/ N
« 7E Python fir % i ] —0 5 —00 JF-5¢, WIVA/ NI K/ -0 KERWIF1E4), 00 KRl S
A __doc__ FATHI. A LERRIF AT REMCH T IX LN A, DL, BOA T RERVIEHR, RS X A ik
W “OUfdry” Bl opt - AR%E, FHHIUHREH /Y. FERH RATIRE0F 2 SRR -

o M .pye SUFEEIIRR AN oy BERIFRATIREEDR, . pyc SO FUR B BT
« compileall FEHNI DAY —A~H 3 NI FTAREAIEE pye SUHFS
o AR LRFRAE R, HEIL PEP 3147,

6.2 FREEER

Python [ilf —MRUERCIRAGEE, BT Python PEZ% (ILARLARARN” S5 ) HLY MR, —S8RE N
B RS iy, BN EIHEEE RO EAI AR BRI O, B2 TRCR, #22 Ak
AGEMBAEBIIN ARG ASL A 1. X2 — NI E I, HaR RO T IRE IR S B,
winreg BibHTE Windows R4E ERefit. —MRRBHERERABER sys, EBINIKEIS 1> Python RS
Hio sys.psl fll sys.ps2 ALRUE ST —2FAF, EATAT DA SRR AT IR DI R A

>>> import sys
>>> sys.psl
>>> 0

>>> sys.ps2

|l |l

>>> sys.psl = 'C> !

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

HA RS T A BRI, A SO

AR sys.path B FAFERAIE, T & R RS RIS . %48 B AR AR it PYTHONPATH H2EUY)
ERINIE AT R L, QiK% & PYTHONPATH, WIREH N ERERIAIEAE . o AR FRIED R B iz Ar i

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

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

>>> import fibo, sys

>>> dir (fibo)

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

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

' __interactivehook__ ', '__loader_ ', '__name__', '__ package ', '__spec ',
' stderr_ ', '__stdin__ ', '_ _stdout__', '_ unraisablehook_ ',
'_clear_type_cache', '_current_frames', '_debugmallocstats', '_framework',
' _getframe', '_git', '_home', '_xoptions', 'abiflags', 'addaudithook',

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

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

BAZHN, dir () FIHAATE E A FR:

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

WEEII AR AT R, B, REL o
dir () REF)h B RECRIE RAO & FR . XL e SAEARIERER built ins -

>>> import builtins

>>> dir (builtins)

["ArithmeticError', 'AssertionError', 'AttributeError', 'BaseException',
'BlockingIOError', 'BrokenPipeError', 'BufferError', 'BytesWarning',
'ChildProcessError', 'ConnectionAbortedError', 'ConnectionError',
'ConnectionRefusedError', 'ConnectionResetError', 'DeprecationWarning',
'EOFError', 'Ellipsis', 'EnvironmentError', 'Exception', 'False',
'FileExistsError', 'FileNotFoundError', 'FloatingPointError',
'FutureWarning', 'GeneratorExit', 'IOError', 'ImportError',
'ImportWarning', 'IndentationError', 'IndexError', 'InterruptedError',
'IsADirectoryError', 'KeyError', 'KeyboardInterrupt', 'LookupError',
'MemoryError', 'NameError', 'None', 'NotADirectoryError', 'NotImplemented',
'NotImplementedError', 'OSError', 'OverflowError',
'PendingDeprecationWarning', 'PermissionError', 'ProcessLookupError',
'ReferenceError', 'ResourceWarning', 'RuntimeError', 'RuntimeWarning',

CFuTgk%n)
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'StopIteration', 'SyntaxError', 'SyntaxWarning', 'SystemError',
'SystemExit', 'TabError', 'TimeoutError', 'True', 'TypeError',
'UnboundLocalError', 'UnicodeDecodeError', 'UnicodeEncodeError',
'UnicodeError', 'UnicodeTranslateError', 'UnicodeWarning', 'UserWarning',
'ValueError', 'Warning', 'ZeroDivisionError', '_', '_ build_class ',

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

64 8

2 <SR #3E Python iy 44 25 R Ik . BN, i A.B F/nt A 4 B [T
o EATH AT DA AN A 2 (8] () 42 R A8 B A R — A, B 44 W AIX 4 NumPy 5§ Pillow 48 AN [f] £
WA 2 [A] RS A4 FR

1ﬁ%ﬁ% AL PR SO S A AR RO — MR (7). AR SCIFRIRRSUIR S (Gl DAY 4% R R
g, B ﬁﬂ.mm.aﬁﬂ @w,l%,ﬁTKEi#%fZ@m%ﬁ, FEOIRAE R K 1

B . O 7SI R A AL (BN, GRS AN S e . Gl A TR
B EE G 5 T 75 ORI . R TS 7 O R 1 X A B R -

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

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

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

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

AN, Python #% sys.path B H %, AREKTHX.
WEA __init_ .py SCFARELE Python 500 5% SO H s Y AR (R ARBE . X n] DAY 1B BAT 18 I 44 R
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FISRAN string TETCTE H BRBOG 2L BI7EBTHUR R B AR T A R0 . FERBIRAYIE LT, __init_ .py
AR R—AZ30, (HE WA AT ER IR G s a1l g, SCRTEE AL .

T AL A BN, B

’ import sound.effects.echo

B ASNE F B sound. effects.echo , {HB| B FHHE 44

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

H R ATRURA AR

’from sound.effects import echo

X BRI TR echo , AIEEIZWE AT A . B, W RAFan 7 U -

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

Import {54 75— Fh A FR BT A I 1Y R R s i

’from sound.effects.echo import echofilter

[FIRE, XA SME TR echo, [HRATPAE M 4L echofilter ()

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

HE, i from package import itemH}, item W R FAER (8i1), Wl PR 2 AR
B R EEHAMAFR. import 1A E B A A LT item; QIERRAEE 2 X, WEGE item 2
e, IfsLulmal. WRIEAE] item, WIfi’k ImportError .

FJZ, HH import item.subitem.subsubitem AJVERT, Bfx/g—Wish, & item HFUMEM; G
—Wn PR E AL, (EOREEE b T W2, e Ar & .

6.41 NBHEAN*

flifi] from sound.effects import * Wf&EAEMAT IRATAER R ESELIFF AURITA THE, (H
FHF AR PO RS R K I, HoaTRE S AR BRI, A SRR EIE R iR
HATESATARRE I TR A BN A A

ME— e R it B ARG import EAMEAATNEG]: WA __init_ . py BE LT
F _all__, 547 from package import * i}, BEFUEWRAMBILYIER. KAEMFRAR,
VR TR A 2R o R A IR D BEAEA T AT A * 84, n] DURTRAE SR . filan,
sound/effects/__init__ .py R PAEE A0S :

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

XEIHKFE from sound.effects import *}fF A sound.effects WHPAL=AFHE,

MEREEN __all_, from sound.effects import * iEHA] RA&4E4) sound.effects HFA T
AR S AN B Y Hi a4 25 6] 1%E R LR S A sound. effects (AIRERSZFT __init__ .py
WILRILAIE) , K5, FSAGTE AR, REAFREHE __init_ . py g PR AFR (PRSI
IR TR, IEEAEZ ] import 1HA) RAME I B E) T, HH AR

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

64. 8 55
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AP, AT from. . . import WHAN, KHE echo Ml surround B FAZE L HI A=W, H, BAl
JEAE sound.effects [ HE XM, (HFABMEAEE LT __all  HHHARL)

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

ik, fii] from package import specific_submodule AR SLb5 b, BT S AL
NGRS R 7 S o =W (i 7 1S 7

6.4.2 HMSFA

WA Z ATl (5RFFH sound f—FF) , FTRAEE 4% 5 A K S| S0 op e g A, filan,
FAEREE sound. filters.vocoder Hffiff] sound.effects W echo A}, AJPASH from sound.
effects import echo HA.

AT A import 1541] ) from module import name JERXIATHHIFA . N IFATER) M H S0 5
FIRM AP ST EASCA . B, AHXFT surround i, AR

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

R, AR AT YRR o ) ERUR KR "_main_ ", B PAUISRIFRIRF—AMELER 1] £ Python
I IR R 0 TR, IR A AR N B ATE AL TR A XA

6.4.3 ZHRPHIIE

IS MR __path . FEAN _init__ .oy BURESBEGTH, RRBERRIGE N R
TR, IR AT, _init_py FIEH ISR, 1T DME SO R SR A R A
i R BRI T 7

XATIREARAEH , AT R P e

&
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WS

Fefrfi i UM o2 Bt iE n] DAar th BE A P2, ol AB A& o AR EEST— L m] i 5
e

7.1 EEZMRIHERN

i, ROCHT TG AMER T REKIE M print O BE 5 =R 0r &2 1 KT 2m)
write () J5ik; ARMERIIHSCPERR N sys . stdout. TEWARHERES S .

Xt RSP A FURAT BV S M B, bR 2 0730 AL A A L5k

o fEAE AT S FEE , BAETAFRIRRIG S/ =5 RNIN £ 80F o AEXFTATE T, WA {
Y FAFZ IR AG 2SR, B IEAY Python ik,

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

'Results of the 2016 Referendum'

o FAFHI) str. format () VAT EEL FaRME. ZOrEWM { My RicB e R E, BRX
MR SRR A8 <, HRR 2R s L E R .

>>> yes_votes = 42_572_654

>>> no_votes = 43 132 495

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

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

o e, WA LA AT UL MG R ESE P AT FR A PR, QUM HRR R . A5 e L Sy
FEFAFER IR E S TEIA TS, BTkt .

WERAFREAE R, R s 22 B TR, PTRA repr () B str () BBUBEFA N T
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str () BREURMIHEAFIERIE, repr O WA BOE T FRE SR BRI (G (MRBA SRR, 58 AT
SyntaxError). X FRA RN FIRAREGTRAXG, str () RS repr () MFEME. —BATHT,
By PRSP ISEEE, X Bﬁ/\zéﬂliﬁjtﬂmif)ﬁ/iﬁm*ﬁ?é’] FAFERA PR AR BUE

2L U

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

string BT Template 3K, AL TIRHEBHON FATH M S — MOk, SR sx HOAF, I L
AECIEA TR e, (ER AR g A ) ST FU AT B

711 BREFHRFEE

KA PR I (AR -F45 8 ) fEFERuinEs £ i F, @ {expression} FiA3, ¥ Python
LR AET IR F4FER N .

RAXVEIFT R A1, SHEFAAUGH, AR A A AR 072 TR BIRF pi & AR/ INEURUS = (6

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

fE e RGN, T BN AERE, RN T

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

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

A — BT ] DAERS AL BT . " a W ascii (), "!s' WM str (), "!'r' W repr ()

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

(Qi¥i#3)
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>>> print (f'My hovercraft is full of {animals )
My hovercraft is full of 'eels'.

= VIR II R T — D RIE Y A FRIE AR . S5 IRk 2ORES R B

>>> bugs = 'roaches'

>>> count = 13

>>> area = 'living room'

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

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

WS HUHRFRAA T % = SRR E 25 . A RN, A B FX] formatspec 12
EECLE

7.1.2 7788 format() A%
str.format () JyiEMIEA HVEM N R

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

RS R Z NI FAE (B By) s sy str. format () HIAMRXR. S PSR
feids str. format () J{AMIRGITAER (L E .

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

eggs and spam

str.format () JyiEH il K S5 5| FE.

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

(L EZHM K TSRO MERALA

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

TR AE PR K A PR S, A e | AR Rt s Ak, REEFe (B XA Rl DA i A% 1
He, RS 0 YRR SE .

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

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

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

XA PAEIS R table FHAEJ R = SRICH KBTS EE ARIIL.

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}
>>> print ('Jack: ; Sjoerd: ; Dcab: '".format (**table))
Jack: 4098; Sjoerd: 4127; Dcab: 8637678
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SWNEREL vars () SiERHE, XATTAAERSSA, AT DAR [ BT A R L.
BABIT, DA JUT AU A — SRR A8 4 B O 7 557

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

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

str.format () PFTFEFF RGN SRR IA 7 I, formatstrings .

713 Fag{tF e
NI T A S B [l — AN IS 2R

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

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

(VERL, WA a2l (i print O WA EEAERLSERINZERK.)

FAPEEXTRM str.rjust () FEESELMETSMN, MG E % EFBRTIFEFREIITaX5F. R
A str.ljust () Ml str.center () . XEFEARGAEMNE, FHaRE—DNHFEAS, WA
FRRERK, BMASEW A, mRraRE: BARXFM TSGR, BWyn—FforEey, HE
TSR ER T REAER (WEREMEEE RS, TR x. 1just (n) [:n] XEEYI R EAE.)

F IR str. 2 £111 (), STRERF AT AR E, HABRBIE S

>>> '"12'.zfill (5)

'00012"

>>> '-3.14".z£i11(7)
'-003.14"

>>> '3.14159265359'.z£111(5)
'3.14159265359"
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7.1.4 HXFFHBREBEXLTE

% IEFRE GRAME) WATS/ M. 4 'string’ % values, Ml string Y & Sifl &A%
AHEA values TR, BHRIERHCD TR HI:

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

old-string-formatting /N7 M HE L K NE .

7.2 EEXHF

open () & [\—ANfile object , H# MR ES M —P XFESE: open(filename, mode,
encoding=None)

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

B ADEBRE XL TS B AES R USRI TR TATH . mode (EASE 'x' , &
AASCERBESEG w R AREEA (A RS SR R): o FnTIECIRamNE, EMEA
WS BB R o+ FORTTIF S TS . mode SEZ2 MY, WS HIERAE N "'

WHAFOLT , SCHRDA text mode FTIFHY, 2t , ARMICIF RS P4, XL FAFH R VAR ER] encoding
GifHY . AAAIRE encoding , BRINHIRR S F-HH K (W open () ). A2 UTF-8 @B ERYHRIE,
B AR AR PR AR B — A A, B WHE ] encoding="ut£-8" . RSN E—4 b,
AT LA binary mode $TIF 301 —iEHIREM 2 A bytes MRIPLAZEE MW . A dEHIBAT T30
I, RARESRE encoding .

FE AR N PO, BUAIEF- S8 AT AT (Unix B2k \n, Windows 5 \r\n) ¥4 \n. 7£

AR HAEERT, BRIATE \n S84 PSR E S5 HRAT . X PR SUFE G B 18 OO X S A S

%ﬁ?ﬁi%ﬁﬁﬂﬁﬂi {HSER IPEG B EXE &8 —HEHISCA g . R, SISO, — e B
AR

TEALBRSCOEXT G, el (] with SRS . L, THIMRSSHS, SCPFSIERTSH], Bl 55t
PAo TH, (/] with AHECAERLE) try-finally UBSHRE G2

>>> 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

MR A with 45, WRAEM £.close O SO, BIAPREHSC: & I RS

el M £.write () B, KA with XY, SR £.close (), HMERFERFIRE, Al
g ** B8 £f.write () WBEUNHA 2B AR

Wit with 4], SR £.close () RMISCHFRGG, FRREZSCIEXT G2 K.

>>> f.close()
>>> f.read()
Traceback (most recent call last):

(Fotak%e)
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File "<stdin>", line 1, in <module>
ValueError: I/0 operation on closed file.

7210 XHHRHHE

AR SRR BT BE BRI £ SRS

f.read (size) A TFIEBCCIENE, EAER—8EE, HREFZHE Coatk), s rdxssg (7
TR ) o size SRTTERIEUES . AW size TX size MBI, BRBUFR EEEA SO P2 SCHER/N
NI, SRR, size BUHABER;, SBOTIR IR Z size NFAF (SCRRER) 8 size N7 (7
HERIBIE) . R BASC KRR, £.read () REZSFFE (7).

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

>>> f.read()
T

f.readline () MICIFHREECRATEAE: FATHRRBREOITAT (\n), RALENEANRITAFEE R, 3C
PR — AT A 2 WHATAT . X7 2R BIE IR 3 £ readline () JREIZEFAH, MFR
CAFE TR, ZATA "\n' FR, BFFH R E—MTR.

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()

MICHFRBERZATING, AT DA BERM P B SO R o RFMRIERE R ORI A, B, HLAUR R

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

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

WA R R EBCCE R A T, ATPAA 1ist (£) 8k £.readlines (),
f.write (string)  string (IWHNEB A, HREIB AR FEREL

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

ARG, BT ENEACH PR OCRRE) st g (Zabhigix) -

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

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

18

£.tell () RMIEERL, 45 SO RSO PR S BIALE, R iR AP IFIR 71 8, RA
L SCARZTR W AR 8y

f.seek (offset, whence) A DAVRAS USRI E . Wt [6] S % S IRIN offser TIEALE; 2% S
whence ZHJ8E . whence (H>h 0 B}, FoR M SCHIFLITR, 1 R0 470 SCH0 8, 2 FniH SCHR R
YENS 7 5. AW whence 5}, RN 0, RIAH I SCAFFSAE S 2% 55
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>>> f = open('workfile', 'rb+')

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

16

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

>>> f.read (1)

b'S!

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

>>> f.read (1)

b'd!’

TESCASCE (B AR R B b IATIFAY ST
REAER RIS, ME—HRL offset {E/2FEM £
TE XTI -

SR GAE S isatty () Ml truncate () 54, (AT SUFR SN BIGHTEILES % .

H, RV SOk 8 R (i seek (0, 2) #
.tell () HRMIAY, B8 0. HA offser (HARS A K

7.2.2 {E[ json REFLHICEIRE

MG ANSGERCTAF R AR TR, RO R SARAT, A read () TPk FURIEIFAFER X EE PR HR L0 % i
% int O EFRRURREL, $32 1123 XFRMTEATH, R 1230 RAFIRESIR . FIAERIRBRSE
By, PRSI B R A Ak

Python 2Pkl AT (RO BCHE A2 e s 2% JSON (JavaSeript Object Notation), il A1k Fi P FR 5044 5 FITHRA A
TR B R A S . BRafE BB 5 son T DABESZHIAT IZRE5HITY Python $ciit, H44 LR
SRR FRIEA . AN serializing. HARFATERF R A T REARNFT N deserializing. TEFFILAIT
FESIALZ ], JH PO AR Gy e T AR A SO BB e, SR e P 24 46 % 3 L.

TEf: JSON =it & 1 SLACN AL P O Bc S e, e DU DM HAETE, WHRR SR A =2

.

HF A7 A A R AT SR JSON “FAFERRIE

>>> import json

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

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

dumps () BREEA—MAEWE, dump () , BIRFEXIRFIIME Rext file . G, Q2R £ Rtext file X5, ATPAX
FEAC:

json.dump (x, f)

BRSNS, R £ 2OATH . BB binary file Srext file X4 :

’x = json.load(f)

1 fig: JSON SC{Fab A A UTE-8 4 . 24 47 JF JSON LA A Sl — Arext file i T 82 5 wf, (A

encoding="utf-8",

Xl ] B4 P 1 AL 3R AT DAAR B R 7, (HAE JSON RS AL AT R 26 S B, U5 A AR 55
Json BB S5 6L 5 X I AR -

7.2. EB5XH 63
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S UL:
pickle - E{EERL

5ISON A, pickle j2&—Fh SLVFAIZ % Python ST RIEAT PRI L. NI, B4 Python FTfify, AfiE
THHME S mENYNRFER . BOAEIL T ERRAL 2R WEREF Lr g2 h T Bos W Bt
RELBOTHY, XA FEARIRRY pickle Zf T AR TAERE AT .
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B, AERIEREANGERG L, BRGNS AR RSO BT, WizE &/ 2" — R
Bo BT (24) B AWIR: &R RM 7

8.1 iBEHEIR

VRS SRR RE R, /27 >] Python I IR B3

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

A

SyntaxError: invalid syntax

fEpTas S B B AA R RIS, FRA/N CEERT R IAT AR B B — DR BRIk A
token filt ki f) (E/ARAEX AN L) - ABIH, 72 print O WECPGNEIETR, KA, EERmEEDE
Fo(rer) o BEGRE BRI ST ST, TEGE BAR ORI, AT DAJIE 2P A .

82 ®BE

Bl A sl T IERAYTEIR , ATI O ] AR A B e . AT M B S IR PO 3, A E
FEEEER . RPRIA TR 2 2 WAL FE Python (1 574 . KEBFHE A SEATALIL, M2 En FoH#

PSEISE

>>> 10 * (1/0)

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

ZeroDivisionError: division by zero

>>> 4 + spam*3

Traceback (most recent call last):

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

BRE B R E—ATUl AR B B T2 BB R . SR AANFEPZEE, MRS IR SN —
AT E I S . Rl i R s 2R BUKIK 2 . ZeroDivisionError, NameError fl TypeError, {E
SRR R AR R R AN BRI FR . ST ra N E SR ES A, E T P SO R )
At (BAAXMRERA F) . PRfER SR RAUR NE NIRRT (N2 XHT) .

AT HARTR AR R A, S5 HH AR N, DL R T

HER P S PRGBS . — IR A R TR I (R 2 R AR i
N

bltin-exceptions %1 H T N & 71 M HA

8.3 FHErIAbE

DA SR AR A O 5 . R OISR P AN, BRI A SRR, (FLAR VP e TR
(1 Control-C SHbERGLHFIIILABRNE) YR, PR IF 2% KeyboardInterrupt 5.

>>> while True:

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

try i) AR R
o B, ATy T (try Ml except KBTFZMM (£17) KA.
o URBCAMRASH, MBS except F 6], try iIFRIITIER.

o WURAEPAT try TAIBRA T 54, WBbZ A PR T RS . GRS HE RS except X4
Ja At E M R AHICHD, WS PAT except T &1, SRJGHEE try/except fCRSELZ JG Ak SEHAT .
o WREAENFH S except F 6] FIEE M T AILHL, W'E WAL HEIINBI coy 1B R EE K
FIACFERR T, B R A A2 F# HPA T2 R4 an E R A .
try IBH) 0] DB 24 except F 61 Fe AR T8 E PR . (HiZ BA — AR S9ihdT. AbHiRE
S ALEEXT R ) oy F o1 R AR R, TIANAEEER— try 540 N HAAL BRRE ) R . except F 8] AT DA
FAF RIS cdl kT8 @ 24w, Bl

. except (RuntimeError, TypeError, NameError):
pass

MR KR S except TAPMPRIFSRIFE—MREGZERYELR, WK S ZEMHE (WAL
— GRS except F o] SHEICAHE) . G, FHEBPIISREIATE B, C, D
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class B (Exception):
pass

class C(B):
pass

class D(C):
pass

for cls in [B, C, D]:

try:

raise cls ()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

T AR A excepr T 81 T (8 except B ERHT) , Wkt B, B, B - Rl 75— NIERCHY
except T 4] o

JIrA S ERE K [ BaseException, KL WHEHEEECAT 1BL$*E§%%3IE%1¥TE/J\/D HAERES
HREIENREREIR! BRI RN BRE TN & 5w (A E R IIZ )

import sys

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

print (f"Unexpected {err=}, {type(err) ")
raise

A PAREFELE SRS — A except AW R H AR, (AL G R LLAIM sys . exc_info () [1] FREL

try .. except 1A HA AL else T4, % TAIWRAEAE, BUHIBAEAE except T412 5. EEMT ry
T AT KRS ESRA TR . Biln:

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 FAJLIN try FAIRIMAINACIDELF, W DAREG 2= AN ZRAE try ... except BAMRTHIACHD
fill K B S

RSN, BARERA XBME, BIRHE 24k, BOFESH, UASBIRBET FH A,
except ¥ &) W] DAIESR ARG IR E — L& . XML ESHED—AFH LIRS EUE T instance.

El
W
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args o NTHERL, ZRHEEHELT _str__ (O MEREBEITHSEM LTSI args. WAA
TEG | K 5 2 W Je S b — A5 3 AR =5 2 A A A e

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

print (type (inst)) # the exception instance
print (inst.args) # arguments stored in .args
print (inst) # __str___ allows args to be printed directly,
# but may be overridden in exception subclasses
X, y = 1inst.args # unpack args
print('x =", x)

print('y =', y)

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

X = spam

y = €ggs

WA HEASE MENRE R IR RN B ARG —i s C HEEE) T,

SR PR A A BAE oy T ) R SE, WSPEAE oy T &) PN (GFEEERA) kg fil
an:

>>> 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 MAFE

raise A SCRFOR B A SR E M S . BN

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

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

raise ME—SHGH R EM A FE . XPSELTEFHE LIS FEZE (JR4EH Exception 2K), {1
EIRR R R, Rl T A S0 R i PR ROk B U sL il 1k -

raise ValueError # shorthand for 'raise ValueError()'

RSB SIER E  A T 5, EIEANT R A B S, AT AR B A radse AR A S5

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

(N IUERED)
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raise

An exception flew by!

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

NameError: HiThere

8.5 BEik

R A RAE B S5 KA except BTN, ERSABUEEAY R HINENE L, e sRG S

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

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

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

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

HNTRI—DRERS —DARENERER, raise iIFRRF—ATER from T4):

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

ey, XA 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

ERAVFH A from None FikEE [ H 3 F 14
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>>> try:
open ('database.sglite')
. except OSError:
raise RuntimeError from None

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

SR AR WL bltin-exceptions

8.6 HFEHENLRR

7 AT DA S 0 H BT I S e 4% A 53 (Python RN ATEIL £ ) o RS2 AR 2 )31 77 =,
FHEANM Exception ZBJRAE,

SR DARIE SO REBOL MR B BEMU AL i, (FUEM SRR B, e R — 2@, Ry
(1 5 AL B PP R ORI 15 6

KEB T HMZAELA “Error” 28R, ZRUbRERH M
VFZ FRIERIHER SR 2 [ 58 U, DA B e SO BB Bt . A 38U, PRI .

8.7 E N FERE

try EAEA AT A, T E SR O N A A E A TR B .

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

Goodbye, world!

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

KeyboardInterrupt

WERAFAE £inally T4), W finally A2 try RERETHATIVRG DL . AE try A2l
K5, WMEPAT finally TH. AR ABENG TR RS 2 m Ml & S i 5

o WERPAT ey TAPMIRMLE 7RARE, WA except FAIN AR - WIRIXSFHBCH except
TAAEEE, FE finally TAIBATIG SR

+ except B else THPATHIHBLMARE . FHE, ZRHEATE finally THHITZ EHER LA
o WIR finally TAJH S break. continue B return Z&iEA], BFHEBASWENTA.

o TR IAT try BB E| break,. continue f return iEH), MW finally FAJ{EINFT break,
continue Bf return &40 BIHAT .

o WM finally TAIHME return 54, WERFEMEE H finally TAIMEA return {EA]A9R 7]
fH, MARKE try K return iR EIE.

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

>>> bool_return ()
False

XA AR BT

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

>>> divide (2, 1)

result is 2.0

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

>>> divide("2", "1™M)

executing finally clause

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

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

W EFR, AR AR IAT finally TA]. except TAIRNAEBEPASFAF AR %) TypeError,
WL AAE finally THATEHERMA -

TESLPR AR H, £inally AN TREBAINBEHR (BlansCrisis MasdEs) EwAM, TR s
(EiNASlS

8.8 i W HIFEIRIE

FELER G ST AT LR RIS ERA TRV B . TCIR B X R R 0, WA T B4R
P Lean, ROIEFTIF—ANSCE, g SCE A

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

XABSHY AT, PTG, SCPFTE—BOR B E BIIRTR WAL THTIPARES o TR SRR Ao A AR
(EX TR B AR R B AT BE S I wi th 3R] SCRFDASZI | TEAf A 3 B O s P S 42 -

with open("myfile.txt") as f:
for line in f:
print (line, end="")
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WRSRATE G, RIBEAEAL PRAT B A, AR RPISCHE fo MISCHE—HF, SCRpUE SGEBLBERIXT R &
FESCR R X — Ao
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b

PR TR R T RE S A s . RIBRTR A TR KA, AT AR R B R AL T o
), SCOLEATRELERE H BPIRES R R, B RAREEM A SPRERTE (R RR SR E L) .

FIHA R ARG AT EL, Python (YR I TR A HTTEIA MG o Python )24 k2Kl C++ Al Modula-3
RS G R, T ESCR T 0 S A (OOP) FYFTA ARUERFE: RAARILH TR A EE IRA I HERE
BRI KBRS i 4 k. MR T SRR AR s . Rt—HE, 2
tH3CHF Python BAHFE: fEasfTIQUE, AUEFIEN LABH.

WR A C++ RIERAARRTE, e (FEEIRALY) 5N public (BIAMATEOLIL N SR £ =), B
R EES K virtual . 5 Modula-3 F—#4E, %4 H T AL E R AR SRR E TR kR EE
RS, A—NRANE - DSERERNSR, ZSHhrE AR, 57 Smalltalk H—F¢, Python
RS, XN SEAMEGAERME TIE X . 5 C++ F1 Modula-3 N[, Python fit P B 257 A DA A
%ﬁ%ﬁmﬁﬁ%o%%,ﬁcw—ﬁ,ﬁﬁ%ﬁ%&%ﬁﬁﬁ%ﬁ(%ﬁ@%ﬁ‘Tﬁ%)ﬁﬂ%%%i
B F 3 A S

T B Z KT R D NARTE, AREH /RS Smalltalk Hl C++ FIRTE . AEIL S ] Modula-3 AT,
Modula-3 FTHITXF AR X C++ BHGIT Python, (EAGTIWT i |11 H AL R D

9.1 ZIFR

WG Z MM ESL, 2020 (2R AMMERBNNZA2FK) rTAZEE 2 [Fl—X 5. X AE HAlE S i
TR R 344 . Python F)24 5 Tl 7 AN 7 BRI RE, PRECT: . AR . TS AR AR RAKR AR, W]
DAADAEESy . {2, X RaTAsxt g (angls. Fil, DARCRZHHMZEAL) (1) Python RADIE X, 54
AIRES T A R AN, . XA, RN TR, P AR sk B e . pilan, LB
XA, RS G385 AR R BB S TR NS BG4, TR 30T DAE 2 5 ek
—— 67514 Pascal ARHEFH B ASRIIALEIR G S .
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9.2 Python {ERigf0& 2= H]

TESYEAEHT, 5 E 21 Python BRI o J&E SON fip 4 23101 —LEIT DR 362y, 1 A A e 44 25
) TAEALHA AT 2 B . I H., BIEEXST =4 Python F2)% 51, X5 A RITRLARA -

TR, AL T

namespace (45 25[0]) e MAFREDRIQUGWUSS . BUE, KK 24 2 BAR A Python MLl {HERAEN
KEIEREILAL, FAT— AR X iy S, m HRR BT e urE X f X . a2 mm e A A
BAAMES (104F abs () RBARNERFEWLIRE); MR ERARR: — 4 eRE0E R4 pr.
XT%E’JJ%T%%AH_%E%Z S —AEE. T 2 — A BRI, AN A 2] PG 2 AR 2 )
XA KA B, PSRRI BERER AT PAE X maxinize R8T, HASEMIRIE. A6 & BORh i
SRR T AR A

RS ZIEMNATRE @k, B, £k z.real 1, real @XI4 z WEM:. HRUL, X P A PR
AEEMDIH: 5 modname . funcname 1, modname 2RS4, funcname BRERFEME. B
JE MRS b g SR 4 R 44 Bk 2 TR AE LR s B AT S S ] Ay e 4% 25 ) !

JEHER LR s HE B R, WRAE, WA EERE. B EE R Sn, o A H nodname .
the_answer = 42, del B AR @M. B4, del modname.the_answer &Ml modname
Xt the_answer JE1E.

fiy 4 25 AR FEAN Al 20 B0, HATA AN TR] B 2 i JT 30 Vﬂﬁ%ﬁﬂ’]ﬁ@i\lﬂrz?Python%ﬁ%%%)i'ﬂﬁj‘@
B, AGEA PR . BB 4 Ry 44 23 R FE ORI HLUE SURIEE; i, BB ar 4 2SR SR 2e 2
RSB o ABIASSOPF RO S L A I, o AR e T R IR AT A2 __main. BEHUR Y —
gy, BIA HOME R4 2SE. NEAFREE ERAERESE, flbuiltins .

BRI RS i S iy 44 2 TE)AE PR KR TR, 91 o 0% [ B3 R AE PR BN AL B S I, il o (5
Prb, MR SRR AR IS ) MR, UGBTI IEA A S a4 25 .

*A‘Ff% S[EJA 1% A o Python fUR HHK—BeSCAR XK, M AN DX il BB U5 1 % A 44 25 1) 0l BLEE)
EUER, %SRRI A FRrE s AR e 5 | I, BB FRIEHE, S i% a4 S RTE N

ﬂzﬂﬂﬂiﬁﬁk POFSHER, HPESMEM . FATHIRIMATRIN 2], #SA 3 B4 A “and 258 il B
IO e (k¢

o RNEEME, WFREAN, HE R I TR

. ﬁ%%)ﬁ‘?ﬂ@ PREC R, M “IRRE. AR BIAFR, MEREEWNZEBIMEREO R, &
LAl

o BIRCE TR, WA YRR 42 /A AR
o WAMNZE (BUEEER) MM, 2 AEA PRI G4 25

WR—A A 4R, WA 51 R (AR B 48 “1i'J§5(’“"*}:1’FH§iEE” RIA S i 42 JRy 24
FREOVE . BEE 40 E e i WEVE IR DASME B A8 /R, FTRAEH nonlocal i54); 1A f# A nonlocal
T?EWQE?EH?R& (2R AR AR B E e N2 VE IR A — A Fred R As &, iR 441
ANERAE AR AR

EH, MR (i SCAR) 51T 2R R B RIS FR . TR A, SRR S 2R
FR— B fiv 4 =S 18] - AR a2 28] o 80 SCLE Ryl i 44 23 8] A PRI ) — A i 25 )

VR, A PG F i SCANHI RE Y - AR DA s SO pR RO A R VT S 2 R Y i 4 25, JCIR X RR A
MAT 2307 M 25 A B o 55—, SEERRY A AR IR ZRAEIs AT I B SE iy . {HJZ, Python 1E7ER)
& RIS AR BT AR, IR T RO S L AR AT (REAL R E 2R S IE T )

Python 47— MHEFRME . WISRAFFAEAERN global B nonlocal iy, MXFARRAIRIAL @2 VEAL N
R WA SIS, FOS R g e sIxt 4. MBRb2at: iH4) del s MRS AR FE3 P

VIAE— ARSI R A A RE R BE N dict , BRI AT IIEG A ST dict REMERARESE
JAERR. R, XSRS fir A 2SR SE BRI B U T B R TRIRAs 2 R A

74 Chapter 9. 2



Python Tutorial, 445 3.10.19

& 2 A PR ERT x (IR . A 5K PRI AR SR ek JEHE import TEAIRIERHUE X
S SRy S 0 R B R 4

global HH TR EZLBIEERMEMEE, HVAESREMNEHERE; nonlocal iHAERMFE
AFBAESNZAE Mk, R AESNEAE T B 40

9.2.1 {ERiEGF0& &= iE R
BHER TS | N R A A 4 AR 2518, PAK global Al nonlocal MfAZ S E M #M:

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)

A B i 2 -

After local assignment: test spam

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

BHE, RERE (XEEBRS) ALMEE scope_test X spam 455E . nonlocal IR{HS NS scope_test %
spam [ EFE , T global (AL UEBHUZH I HPE .

MH, global WKEHIEA spam B4 E .

9.3 MRk

REIAT —KUBEE, MO RIS — L
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9.3.1 FXENIFEZE

R f] BRI SO T

class ClassName:
<statement-1>

<statement-N>

HRBUE X (def i) —HE, & SOAAUEATA REAE R, EI5E SUBTE 1 £ AR 70 3 L E R BN kit

TESCE, I8 XNRYTEREFE A R BUE L, BT IR HAl B A X ARG Fe . EHLAY AL
TE X R FRI SRR, X e IRV I 2 E TS T Y - [RRE, R RS

A TE S, RS g S, IR AR R I - T, P fR AR R e 2
TERXASHr a4 2502 e FERI, BREOE g0 215X LA sk B0 A

B (NGRAL) IEH BIFERE RS, FROIE—A K & X EAR R — M EITESRE Lt a 4 25 [ N 2
AR s FRATRTE T — 1 TR IR EZFER. BUAH (TEEASE L REIR) e
JHIRRF EOFT AR, FER G B0 i 312858 SCR I I IR A FK (FEX AR Bl ClassName).

9.3.2 Class W&

X GFF R JRIET AL Bl

B 31 A A Python BT JE LS | B BN FOBRHETEA: ob3 . name. A AL JE M4 MR SN R BRI
FET R A B R ETA 4 AR P, IRSEE SRR

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

def f(self):
return 'hello world'

B2 MyClass. i Ml MyClass . £ AURARIMBIES N, K540 MR — AR — B S o SJm a
DLBIRME, [ AT DA AR (R Tty Class . 1 ({H. _ doc i MRy Rk, % R BTmng 0
PiF4FE: "A simple example class".

Ky AN RN R T RAEIS RN 2R M) — D L BRI S B s 8. 260k ()
wefi i _EiR)

x = MyClass ()

BIERAHT L) IR L ST 48 R AL B %

SEHIERIE (“TI” EX5R) LIS TR REIEAH A R E MRS B e L6 it
R XSS _init_ () MHROTIE, St AE:

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

B-MIENT __dinit_ () JIARY, RMEOMLERIES AN B BRI R LG AERA __init__ O
PAEX AT, AT DA DA BRI 3R AR E R iR A SE 61
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x = MyClass()

MK, _dinit_ () FFEETTAAEINSEAL I & RGP EXAMEOLT, SRS R BIE RTINS
ok essy __init_ (). B4, -

>>> class Complex:
def _ init__ (self, realpart, imagpart):
self.r realpart
self.i imagpart

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

9.3.3 SBIXR

PRAEFRATTBE F LIRS AT 27 SEBIRT S T BE BRI v — B E R B . BPFE IR B AR BdiE
PR
Data attributes correspond to “instance variables” in Smalltalk, and to “data members” in C++. Data attributes need not

be declared; like local variables, they spring into existence when they are first assigned to. For example, if x is the instance
of MyClass created above, the following piece of code will print the value 1 6, without leaving a trace:

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

print (x.counter)
del x.counter

5 RSBRIES IR k. IR “MIET” XM, (76 Python 1, J s MRIEIEA B0
AT HABX T LA JrvE. BN, 3264 FLAT append, insert, remove, sort %7 . #&Tfi, 76D Fit
W, FE Iy AR S D R, Wl Ah st . )

SIS A RO YE AR T @R 28 . MRAEE X, — AN g 2 s 4 i JE M e i T S
BRI . RILEERATRI RGBT, <. £ BRAEMBHESIH, FhMyClass. £ &— P REL, 1 x.1 N2
¥, B MyClass.i AN@%l. (H2 x. £ 5 MyClass. £ I AR@E N - B2 7iEd %, NEmil
POE

9.3.4 FHiEMR
SR, AR IR T I

’X.f()

£ MyClass /B, X ARFREIFAFH 'hello world'. fHi2, SEEIRM—IrEH AR x. £ 22—
ATTEXS, BT ABRATE R LAS R . Bilan:

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

FHRRZATH hello world, HEFIFH,
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B AITIEROR BN R A2 T A7 ARATREC 2R E B x. £ () WA SE, B £0 KK
BOE SGRE T — B BABEEAETHAE? UAESEHTAN — A ESHN R BT Python H7E &
G K5 - RMESEE PR ARG A

Sebr b, MRATRECL SR TR TNRIRRIR Z AT KB R AN R B 2 SR A . AEFRAT]
RIRBIlF, P x. £ 0 HSGHMAT MyClass. £ (x) o B2, WH—NHEA n DSETI7EmR Y TR
L NSHEINRLREL, X NSEAERITIERIEBIN SR, B HAMS R .

WRARIIR TR PR IR RIS R, IAH T LA AT BE F G A e 2400 S B0 e b A7 Jm 5 |
i, WERAZJE AR R ICIR RS, FHEREBIFTRAYE . s | E AR on— AR S a btk
MR R, SATEPE (LRI RMERTR RPN R) 12— MR R, XA G2 5k
X M MBEONVFHTTIERRES, FREET LB ZMBSLEENE R DR SEONE, XIS
B R FH AR RV P R RO 52

9.3.5 XL E

— MR, SEOIAE R TR S BIRME— R, TSR AR R T IR B SE S S R A

class Dog:

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

BN & iRk dext 2 P ETHE Y, IR T REAE W Somuable S5 B8 AN 7 HL I R 30 N BEF it 25
Ho BIANVAT AR A tricks BV FANZPNVERAL R, PN Dog SEHIAF H It — AN B i 51 3%

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
d

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

TER R FEBET R il S )2 o
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class Dog:

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

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

>>> d Dog ('Fido")

>>> e Dog ('Buddy ")

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

['roll over']

>>> e.tricks

['play dead']

9.4 #M3EiLEA

USRI 0 R P24 BRI 0 BRAE SE BRI, T 1k A 4k S fIE e e S 91

>>> 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

Bl @A DA R A — DX R E A 2 (% Pim”) Brs . Simut, ARREN T oL Blalih s
KA, SCFR_L, 75 Python Hy5AT AR 7K VU RESE il FEUlAU — ER &R TAEM. (MAE%—Jrm, M C
T i 5 11 Python SEBLIINT PASE 4 R SE BRARY , AR BT vy s et A ) C 5
Python §"JER 1 . )

P i I 24 VAR (8 A R - i T R A B R RS R 1 5 R e Dy vk BT A i E A
TR i 1] A — N SEGXERASIAAT B © AR R PR A 2 S IR AT, R ORUERE S 4 B
98 - PRI, (EILRE ] fiv 4 2978 W LA K4 2 NSRRI RIS .

TEIENTRG B RIE (SR ) FFBA R 30, BB PR L3RI T kmml st 24
— AT, A SAAAEIRIE Rl A A S BI A R P

TR A SRR RGN self. XA self X—FFRfE Python Hr 4R SAT RFARY
SCo HZRER, ARG E 2 AR AU HAt Python A2 Sk ik Z Wl ek, 1M HAR R AHB—A
) B S AT I G 5 AT RE OB T IXAER 207

AT A — AR SR P 1Y R RS A i 2 S Bl i SC T — IR ko BRESOE LR SCAHF AR AN 5 T 2K L2
W R B ROU R — R AL R 2 T ARG . Bl

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

(FoakEE)
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return min(x, x+y)

class C:
f = f1

def g(self):
return 'hello world'

h =g

BUAE £, g M h G2 C RGBT S JE e, N ENTs#Ez ¢ MBIk — i h g2 T 9.
HIBTERE, AR BIR BRI R SR A P 3 R R 2K

JrERAT AL B sel £ SRR TR E TR AT ¥4

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

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

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

7T AT -5 330 o O ) 1) 75 X | ARy ke 5 07 YR SR IR 4 R PR el 6 151207 v i s ST )
AR, (FORIEA R PIERRIE MR ) A — A AR S 1 28 7 7 3 b P 4 JR el o 4
i, ERVENERAAEFZ GBS 220001, AR AR e SO nT AT ¥R (i
Y, s AEA RV E S R BRIt — A . Gl R, BRI Bt S A R o, i E R —
THHAFS K, N MR AT 25 TR 2.

FAMEEE XS, FILEA £ (WHch £2), IHFEN object.__class__ .

9.5 4fi%

MR, AR SRR, TESRHERCMESIC <987, IRAEZEE AT T Bis:

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

¥k BaseClassName W E A & IR E SRR S . e AT Rk AR B 2640 Bk i
TEMALE . XAREATEES MG, B0, HESEE AR — MR g

class DerivedClassName (modname.BaseClassName) :

IRA I U RATII AR G HRA ] . YA, BRAPEC . BUE SRR RIS 1 2k
ORI BEER T HOAT], BRI P HATA R, NI G WIRAE A HARTASE, WK B
B -

80 Chapter 9. 2




Python Tutorial, 445 3.10.19

URAE RSB A ATk 2 4b: DerivedClassName () S QIBHZRM—NFSLH. FES AT
ﬁﬁi@*g: BRHANEENE, WA DR RO EE R n) T AR, WA T — AR Z N 5 |
HRARL
IRAE RN RES T HIL KA k. BN VARV [R]— X G (R oAt YRS A R R AR, Br AR e 2
TR R ) — 28 b i@ LR 59— ¥ERE, RTRESE R iR ) R IR A 2 e L e . (O C++ R
FARY$E7R : Python 1 irAg A5 ¥4 555 HARZ virtual ik.)
TEYRA: 2 i) B 5 v S B b Rl RE ALY e iy A a7 B M R (W) 44 1 LS v o A — b 5 nT DATRT B L3
FEZE ¥ B BaseClassName.methodname (self, arguments). XN iRt 24
. (%E%ﬂ%%%%ﬂﬁ@%%mﬁiqj% BaseClassName E"J%%?ﬁiﬁ@ﬁﬁﬂfﬁ}ﬂﬁtﬁﬁa)
Python 5 ™ PN B bR 55T 4 FH T 4R AL -

o [fiff] isinstance () FREE—EFIH2EHAL isinstance (obj, int) {U&F¥E obj._ _class_

A int BHEAIRAEH int BZEER True,

o flif] issubclass () REELRMRK X FR: issubclass (bool, int) N True, N bool & int
W12, {Hi2, issubclass (float, int) N False, AN float A& int TK,

9.5.1 S EHK
Python th 37— FhZ B4R . A ZAHIAYSEE SUEATINT Brs:

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

<statement-N>

YT 250 kU, FERRIRRIEDLT , IR AV R M AR Fr bk @ ME B E 2 IR . AR,
R RGER P IEAE B BN ANSTE R — b &R . Hk, R —E A DerivedClassName HR$k
F|, W4%F Basel HIERY, R (M) 2 Basel T E R, WRAIEAILT, HE Base2
BER, KILEH.

FLE UL XA A A — 28 7 iR AT 2 saS Ae DA SRR super () BOVMAITRM o XA SAERE L0
fth 2 AR IANE 5 A S ST E R, B AR ARRINE Y super R ERR K

AP 7 A EE, BT 2 ORI DL 2 R — AN ECE 2 R R (RPR A — AN A0k
AEE 2 AR PERIRZRIIN) « Blan, Fra ARk K H object, AT 2 B4R KA IE DLAR TR (i
T2 A MBS DAE ] obJect . SN THARER AP —R AL, SRS H—MRek oy /8
R &AL, REEDEIEEMNLERARINT, REAENCE R, HHARRRRE (BT
BT AL H AT ) . BTS2, KRR 5T B 2 R AT 5 Bl R 28
SHERE. BT EELZ4T, 3555 hitps://www.python.org/download/releases/2.3/mro/ ,

9.6 HR/EE

IRFR R X G ARG Y “FAA™ SEBIAE R AE Python HIFATFAE. {Hig, KZ %L Python {URHRIELYH
RFE—ALYE: A A N RIS (B _spam) Mz 1R APTIARAA T it E 2%, Jrik
ORI ) o XN B — I SE B, n] BEAS Zl B PARCAE

e FRAA A RA S (Bl iS T2 LA FRHMSE ), B BLAAAEXT AL
FIRABR RS, Foh 24ka 5 . ALMTIEAN __spam IFREFF (ZAFEWRAEIH FTRIZK, 22— 4NEHT
RIZ) MUK A _classname__spam, HH classname NERRTHIZ T RIZLH SHIRHHR. X
PO G AN FEARRAFR AIE AR, R PIE 28 8 LN Rt & b4 T
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AR EA B TAE T REGIRMABIAEN T A A . fln:

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

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

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

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

b 1h B s i B E MappingSubclass 5| AT —4 __update #3HAF ML T ‘dlﬁ 2 8,
A E £ #£ Mapping 2 1 9 B 05 _Mapping_ update I #F MappingSubclass 2 H 4§ & 4
_MappingSubclass__update,

YRR, SEHN R R TR R A oS s U ) B S M R B A AT AR T BRI . IR AR
TN EESMRA R, BlnrERELs .
HHERBLHE exec () B eval () BIRIEA SR LR A MAELHIA: XEPIT global HHJAIRL

I mﬁzﬁp&y%m&ﬁ?ﬁwﬁ‘ Wi A, R BR G RG] T getattr (), setattr () Fl
delattr (), PAKIF __dict B@E?ﬁ%lﬂ%o

9.7 Z:IiifiEA

A HATHAUT Pascal “record” 5 C "struct” BB RALR ARG Y, L8 A FRr Bl TR A fE—ite .
WX —H AR BT 2 M) 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

— BUH B E ISR 2R 24 Y Python AURSTEA: ] AR A — ML T i 28 B T IR R A AT Bl
W, WERARA — T SRR AT LB A R B, AR TT PARE SL—Aili A read () Ml readline ()
ITENT RGBSR, TR AR S H A .

82 Chapter 9. 2




Python Tutorial, 445 3.10.19

KHITTERN R MAGEM: m.__self  WURMA m () HIERSEBIXIR, Mm. __func_ WIZIT iR
I F) PR ESOU SR o

9.8 EN2E

FIHACA L, ST REE LB RZHAE G RE AT A for ifi47:

for element in [1, 2, 31:
print (element)

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

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

for char in "123":
print (char)

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

TEAU 0] R TR SO . AR A O AR I (15 Python U — AN — IR, fEREIS, for
B SERMSNR LA iter O o RBRBGREI—NENLT __next_ () FEMERIINER, WHEREZE
—PRES PR ICR. YIUUEHRR, __next_ () ¥5|K Stoplteration FH MM L for JEIR,
HRAT DA FH next () WEBRECETER _ next_ () ¥ XABIFER TS

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

<str_iterator object at 0x10c90e650>

>>> next (it)

14

>>> next (it)

lbl

>>> next (it)

lcl

>>> next (it)

Traceback (most recent call last):

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

next (it)

StopIlteration

F R R G LE], SRR IE RIS T BRES 7. B4 _iter_ () H¥ERRE—
MA __next__ () HERXSR. WREEELT _next_ (), W _iter_ () AIPATAFAHBIR ] self:

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

def _ iter_ (self):
return self

def = next_ (self):
if self.index == 0:
raise StopIteration
self.index = self.index - 1

return self.data[self.index]
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>>> rev = Reverse('spam')

>>> iter (rev)

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

print (char)

w'o e 3 - -

9.9 4 pizE

£ e DT OPEIRAE fR B aE C ) TR BT EIELRM TR MER R, (H2 B A1Z0R 4
R yield A, BUAEAEM G LA next O B, ESMK EREITHAEKEZ T (BELicd Rk
ATHE R Y T B () o —/I\E/%illlﬁﬂFﬁ%*EJi&ﬁ'JLéEJ&%%E’J/TW LU

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

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

Q O H Hho+o -

TMH%iﬁk%ﬁﬂémﬁkﬁﬁﬁéﬂ"ﬁﬁlﬁ—ﬁw&ﬂ%ﬁﬁ*%@f%ﬁﬁﬁﬁ?%%%ﬁ%‘%%%ﬁh {(EENRERTIUEC RN 9 )
POAESHZE __iter_ () Ml _next_ () Jrik.

T A KRR T AR E‘%ﬂﬂnﬁﬁmﬂ“twﬂﬂﬂzﬁ HEIRT . XL EAH L self. index
M self.data IXFhSLBIAS Y 77 ) 40 5 HL S A3 Wi

F?TAExJJ@J@ﬁ{iﬂ%ﬁﬁf?ﬁﬁ, RN AL, EME & ABIGIK stopIteration. XLRHELS
HrE—E, EEENRESREHRRE A .

9.10 A FTiER

LS ] BB AR AR AT DA RIS ORISR, BT BRI e o, (FANZ NSRS MR 365 X
P BN AP TR IR 52 B = ek BB B R O o AR il s R b 5 B 0 A il B S R (HOA
R, MR 51 R SN N AF

ANGE

>>> 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

CFItakss)
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CAND)
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))
[Vf', Vl', ’OV, lgV]
&ix
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cHaPTER 10

PRAEEEEIIT

10.1 BR{ERGHEO

os BPURIL 7142 S HIE RGN eREL:

>>> import os

>>> os.getcwd () # Return the current working directory
'C:\\Python310"'

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

—FEH] import os Jiifig from os import * . XFFREGNZER open () EREWE os.open () [z
Brids, FENRE T KA .

WER dir () Al help () BRECTAEAZTREB TH, ATAPERRES, 41 os:

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (os)

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

XHF HHE SN H S BT S5, shutil BBt T35 T s P 32 10

>>> import shutil

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

>>> shutil.move ('/build/executables', 'installdir')
'installdir'
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10.2 CHF@EECH

glob BLBRFLHL T — AN H 53 6 T d FUAT 1 2% 1 3 SUPE 1 S e A

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

10.3 HTSH

18 S8 AR 7 AR 7 TR B B A 1T S8, XS HE NI RAFETE sys B argy J@TEH . BN, DA
Tk BAEm 47247 python demo.py one two three

>>> import sys
>>> print (sys.argv)
['demo.py', 'one', 'two', 'three']

argparse BIBGEHL T — MR AHLHDR AP Ay ST 240 AT A TSRS h4 , IF T
BRI

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)

WAEIE T python top.py —-lines=5 alpha.txt beta.txt FEMITBITH, ZHWALK args.
lines %4 5 7 args.filenames %4 ['alpha.txt', 'beta.txt'],

104 $EHRMHEERMEFLEL

sys BHGL A stdin | stdout F stderr 1) JEYE. 58X T & B SRS REEAER A B, BIEEAE stdour 1 &
E M ABE R e

>>> sys.stderr.write('Warning, log file not found starting a new one\n')
Warning, log file not found starting a new one

S A BT VR BT sys . exit ()
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10.5 FHFEREs T

re BHON RGP R AL PR SEIE WA T A XM ITRCRIERE, IR 2k g s, ki
e

>>> 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'

2 T B B D RE R, AT R IR PO EATE A 5 B AN i

>>> 'tea for too'.replace('too', 'two')
'tea for two'

10.6 #5

math BEHURHO P GREE R IR)Z C R B 1)

>>> import math

>>> math.cos (math.pi / 4)
0.70710678118654757

>>> math.log (1024, 2)
10.0

random BB I TREHLIERE I T A

>>> import random

>>> random.choice (['apple', 'pear', 'banana'l])

'apple'

>>> random.sample (range (100), 10) # sampling without replacement
[30, 83, 16, 4, 8, 81, 41, 50, 18, 33]

>>> random.random () # random float

0.17970987693706186

>>> random.randrange (6) # random integer chosen from range (6)

4

statistics BHITREEEBIR ARG EME OO, Pk, %) -

>>> 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 T H <https:/scipy.org> A 22 HAAE L F F80E 115 .
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10.7 EEXMjig)

FVFZ BT H T 05 0 B R AL S B P . R AN R AT B urllib. request BT A URL fi%R
B, DA smtplib TR

>>> 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', 'Jjcaesar@example.org',
"""To: jcaesar@example.org
From: soothsayer(@example.org

Beware the Ides of March.
mn H)

>>> server.quit ()

(HER, B ARBITFEAE localhost 3z AT MR{: RSS2 - )

10.8 HEHAFOAET(]

datetime BIEREZML T AR ER AN i 07 s H IR RIS . B AR SRR TR IRV S8, RS BAY =R
e A RO ISR BB AEA T AR A AR A o A ARBRE ST Al SRR IR X R

>>> # dates are easily constructed and formatted
>>> from datetime import date
>>> now = date.today ()

>>> now
datetime.date (2003, 12, 2)
>>> now.strftime ("Sm-¢d-%y. %d %b %Y is a %A on the %d day of %B.")

'12-02-03. 02 Dec 2003 is a Tuesday on the 02 day of December.'

>>> # dates support calendar arithmetic
>>> birthday = date (1964, 7, 31)

>>> age = now - birthday

>>> age.days

14368
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10.9 #YiEELE

H LR A R i i R S, 4% z1ib, gzip, bz2, 1zma, zipfile fll tarfile, :

>>> import zlib
>>> s = b'witch which has which witches wrist watch'
>>> len(s)

41

>>> t = zlib.compress(s)
>>> len(t)

37

>>> zlib.decompress (t)

b'witch which has which witches wrist watch'
>>> zlib.crc32(s)

226805979

10.10 HEEMNE

— 48 Python ] P 1 it ] — DR AR A [R] D7 YA ORI R PERE 2B T SRR %80 Python $24L 7 —Ffrm] DASZ EI ]
XL R R T

B, JSTAHE TR M AR SRS BT REE RG] ). timeit BOPR] AP EURTEIZATRCRTT
T —E PP F

>>> 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

5 timeit WMREAIRIER BN, profile Ml pstats BEBHERHE T I T7ERICHY FUAD BR 3R ek a] o B0
ST A

10.11 FrE =

I 5 e BB — PO SRR AT A AR O A s B B I, HAETT A AR rp 2w is A i 280
doctest BUBREEML T —ATH, M THIHBHRIF B UEAR 7 SO A7 H3 AP i AR I 00 30H e gt f e e 234
T B HLES S5 YR I 2 SCRY A7 B — MR B . ol e 1) ] P R s R el SR, 9 HUE Aui doctest
ARG DRAURE PRAF RS SO 1Y L5

def average (values):
"""Computes the arithmetic mean of a list of numbers.

>>> print (average ([20, 30, 70]))
40.0

mn

return sum(values) / len(values)

import doctest
doctest.testmod () # automatically validate the embedded tests

unittest BHAMR doctest BHUISFES T, (HE VAL — BRI SOPF e 5 A iy il it 4
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import unittest
class TestStatisticalFunctions (unittest.TestCase) :

def test_average(self):
self.assertEqual (average ([20, 30, 70]1), 40.0)
self.assertEqual (round (average([1, 5, 71), 1), 4.3)
with self.assertRaises (ZeroDivisionError) :
average ([])
with self.assertRaises (TypeError):
average (20, 30, 70)

unittest.main () # Calling from the command line invokes all tests

10.12 BB

Python A7 “Hilrdiit” MBS, lad HAL RS20 KT RE T AR S 210X — o A

o xmlrpc.client fil xmlrpc.server MBS SEIN vEfe R R HZE B T/
AP, (BRI PR R E R T e A BE XML,

H—ie RETFFE TR

o« email WRE—MMTEHA FURFRE, W5 MIME MU AR & RFC 2822 HLIEHYIR{F R, 5
smtplib Ml poplib A (EMIEER EMEE AEFRIGHE), BT Hs- R dtem TA%E,

TR SRR A B (EIE) DA RSB IR i FIAR Sk s
o Json BN AR T I RS S R AL 1O K SCRE . csv BB

PAIZ S 73 B e UL 2

BORE A, X b = o S e R A% T k. XML AL P xml.etree.ElementTree

, xml.dom il xml.sax FSCHF. KRB PFE I IR 4L T Python
AR <2 48 o

I PR A H At T .22 1]

« sqlite3 ftHuie SQLite Adi A FEAY G ds, $RAL 17— nl DABE IR AR ER SQL TEE B A

R AR -
o EPRLB 2 BRRE, fiE gettext , locale, PAJ codecs fi.
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cHAPTER 11

REEE T —F ZERSY

S ARG T M AR I S S SR SRR . K LEREAR D AR /N A

11.1 Lt

reprlib BHSRHE T —NEHLRAE repr O AL, M T4 ER KSR Z B AT AR

>>> import reprlib
>>> reprlib.repr (set ('supercalifragilisticexpialidocious'))
"{lal’ 'C', ldl, le|, lfl, lg|, ...}"

pprint BHGRHLTHNE AT EIFAER], Hob i N EXT SR 7 E SO RAERS B R ELIR . 4
AR KR AT, “SEk LR SUSIRATAF N AEE,  DATE S A Hb s i 2

>>> import pprint
>>> t = [[[['black', 'cyan'], 'white', ['green', 'red']], [['magenta',
'vellow'], 'blue']l]l]

>>> pprint.pprint (t, width=30)

[[[['black', 'cyan'],
'white',
['green', 'red']l],
[['magenta', 'yellow'],
'blue']]]

textwrap BIRFEGH A ICA B, PAIELY 45 52 1) b T8 -

>>> import textwrap

>>> doc = """The wrap() method is just like fill() except that it returns
. a list of strings instead of one big string with newlines to separate
. the wrapped lines."""

>>> print (textwrap.fill (doc, width=40))

(Rt
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(£ 50

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.

Locale FiHeAbH 5 Mok SCAUHI 2 HOBCRIE R . locale fHiy format BE%CfL 74~ grouping J&#E,
BERPECT R S A ALA TR AR RE

>>> 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 (" ", x, grouping=True)

'1,234,567"

>>> locale.format_string (" ", (conv(['currency_ symbol'],

R conv|'frac_digits'], x), grouping=True)
'$1,234,567.80"

11.2 &R

string BOREEG—NEHK Template 2K, HAEMTHEM W LIETE. ©RVEHEARE S 2
HITEOL R E S A SRR

A A B R A AT SR, AT $ N B YRR Python ARRAF (LRBEL SRk, B fi R4l
) M — LGRS S-05 5 AT R il n] DAYE S TR B R ESE 2 i P B T T S 5. $9
R SO FAT S

>>> from string import Template

>>> t = Template ('S folk send $$10 to S$cause.')

>>> t.substitute(village="'Nottingham', cause='the ditch fund')
'Nottinghamfolk send $10 to the ditch fund.'

S I BT B AP R ARG G A, T4 substitute () Jrfilih KeyErzor, MFHS
PREIE A IR, PR LR BT T AR R 52 8EHg, AT safe_substitute () ik MIAE
SRR, A R R

>>> t = Template ('Return the $item to Sowner.')
>>> d = dict(item='unladen swallow')

>>> t.substitute (d)

Traceback (most recent call last):

KeyError: 'owner'
>>> t.safe_substitute (d)
'Return the unladen swallow to S$Sowner.'

Template 1) 1-280] DA & M FRAT. BN, PAR AR ANt f s ay 2 2heE, R T A5/ H
WL MR S R R AR Y o AT

>>> import time, os.path

>>> photofiles = ['img_1074.3jpg', 'img 1076.jpg', 'img_1077.jpg']
>>> class BatchRename (Template) :
delimiter = '%'

CFItakgs)
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(£ LT

>>> fmt = input ('Enter rename style (%d-date %n-segnum —format) : ")
Enter rename style (%d-date %n—-segnum $f-format): Ashley_3%n%f
>>> t = BatchRename (fmt)
>>> date = time.strftime (' by ")
>>> for i, filename in enumerate (photofiles):

base, ext = os.path.splitext (filename)

newname = t.substitute (d=date, n=i, f=ext)

print (' —> '.format (filename, newname))

img_1074.jpg ——> Ashley_0.7Jpg
img_1076.jpg ——-> Ashley_1.7pg
img_1077.jpg —-> Ashley_2.7pg

BRI 73— B R AR P2 5 2 AR AR XAt 20 7 BT R . XA XML SO Al SCARiR A
HTML [ 25 4t 08 1) 5 7 SCBEARUSC R AT i «

11.3 A =3 HIHEIC RiEN

struct BT pack () Ml unpack () B, JIAUR & KR BRI, FHIOIFRE T
TEAE A leflle BB I’iﬁﬁF ﬁnﬁﬁﬁi{@r_/\ ZIP A A A5 .. Pack fCAG "H" 1 "I 435
IRAPTF AT TP B, < R ENVRARIE R 1 I 77

import struct

with open('myfile.zip', 'rb') as f:
data = f.read()

start = 0

for i in range(3): # show the first 3 file headers
start += 14
fields = struct.unpack ('<IIIHH', datal[start:start+16])
crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

filename = data[start:start+filenamesize]

start += filenamesize

extra = data[start:start+extra_size]

print (filename, hex(crc32), comp_size, uncomp_size)

start += extra_size + comp_size # skip to the next header
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114 2%

LAE R — RO T AR UL 22 ME 55 BEAT AR SR . 2 AR T AR R B T AR B0, 3O P A
Wy, REFHAML SRR Giafr. — MRV SR, § VO Mt s Ep M T &R+

PATF AR JE/R T R threading BERANATE )G GIE LS5, HAE W LRI IRELETT:

import threading, zipfile

class AsyncZip (threading.Thread):

def _ init_ (self, infile, outfile):
threading.Thread.__init__ (self)
self.infile = infile

self.outfile = outfile

def run(self):
f = zipfile.ZipFile(self.outfile, 'w', zipfile.ZIP_DEFLATED)
f.write(self.infile)

f.close()
print ('Finished background zip of:', self.infile)
background = AsyncZip('mydata.txt', 'myarchive.zip')

background.start ()
print ('The main program continues to run in foreground.')

background. join () # Wait for the background task to finish
print ('Main program waited until background was done.')

ZARRELY W) TP, A AR 2R 2 1] 5 B S s A BT . S, threading B
BET ZAFEPARIE R, AR O KPR RRE SR

RUE X T HAER A, BN IRAI] LS B2 DU PR . (R, SEBLZAT S HIMERT &
BT YRR A R TR SR P BT, ARG queue B[ R ARL N Ok B HA AL )1 3K o
W HFEF M Queue MR TRARBIEE MM, B Ti&it, BHEE, B,

11.5 HFRIER

logging BIRFEMLDIBEFT & H A EM HEILRALE. EREFPHRILT, HEMERET T sys.

stderr

import logging
logging.debug ('Debugging information')
logging.info ('Informational message')

logging.warning ('Warning:config file not found', 'server.conf')
logging.error ('Error occurred')

logging.critical ('Critical error -- shutting down')

X2 A AT i

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred
CRITICAL:root:Critical error —- shutting down

BRIATE LR, informational FI debugging 1 S el i & S ik BURRMERT DR Ho At i B T AL 45K
R FIRTHECE, Bk, BT HTTP JRS5av. BT ad s vl DORRE IH B 0 SC s AN 1R i e iy O 5

DEBUG, INFO, WARNING, ERROR, HlCRITICAL.

96 Chapter 11. iREERNT—BS=5%




Python Tutorial, 445 3.10.19

HE ARG PAE I Python FiCEL, R DA PRCELSCPEINER, DA A i SCH EI0SRIM To /5 3 O AR T

11.6 555|H

Python 2% F 2T NAFEHE (R ZEO G475 | -0 garbage collection FiEBRAEAGIH ) o 24HA
XGRtRn 5 R BRI A A SRR B 5 I A

W5 AR R HOT R BEEE ], (EAE/R A AHERS REFLEGAMRT R B R ERE AT ] AR, BRER
ENRFOIE RS HK AT . weakref BIHHRALA T H W DANLBIHES I AEREIREAX 5. MR
AL, ERFA ST UIRT AR, HNSEE XSl — Al . S LR A T4
LONIUPOE SiZRE 2R

>>> import weakref, gc
>>> class A:
def _ init_ (self, wvalue):
self.value = value
def _ repr__ (self):
return str(self.value)

>>> a = A(10) # create a reference
>>> d = weakref.WeakValueDictionary ()
>>> d['primary'] = a # does not create a reference
>>> d['primary'] # fetch the object if it is still alive
10
>>> del a # remove the one reference
>>> gc.collect () # run garbage collection right away
0
>>> d['primary'] # entry was automatically removed
Traceback (most recent call last):

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

d['primary'] # entry was automatically removed

File "C:/python310/lib/weakref.py", line 46, in _ getitem_
o = self.datalkey] ()
KeyError: 'primary'

11.7 BFREIIRNHIA

VX T BRI AR T DAl N ES IR R BRI L . B, A BAHERAARFER L.
array BURFRME T —Fh array O XF5, BRETHIE, HIGEAFHESER S LAF MR . R
HR T — B3 T4 5 BB AR AR ) 1 (SRZLAS S "H™ ), AT H A 1 Python Y int X4k
AP B, AR B B 16 7

>>> from array import array

>>> a = array('H', [4000, 10, 700, 22222])
>>> sum(a)

26932

>>> all:3]

array ('H', [10, 7001)

collections BIBHEL T —F deque () W5, BRMTINE, (HMZmuds AN L A R, TiAE
ISR P RN o A Gid TS BB A BEAL e 2
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>>> 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)

TERACIIAN R SEE SN, A MR AL T HAh T H. ) B4 bisect B HA HTHAEA 75 21 R AL

>>> import bisect

>>> scores = [(100, 'perl'), (200, 'tcl'), (400, 'lua'"), (500, 'python')]
>>> bisect.insort (scores, (300, 'ruby'))

>>> scores

[(100, 'perl'), (200, 'tcl'), (300, 'ruby'), (400, 'lua'), (500, 'python')]

heapq BEHUR L 7B H A FOR SC IR R L. o MERIA H SR IRIFTE RS . XN TR EEL 1
/TR AT BLIEAT 5 BEAN R HE P 0 SRR A A

>>> from heapq import heapify, heappop, heappush

>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]

>>> heapify(data) # rearrange the list into heap order
>>> heappush (data, -5) # add a new entry

>>> [heappop (data) for i in range(3)] # fetch the three smallest entries
[-5, 0, 1]

11.8 +#tHIFREE

decimal BIHREML T —Fh Decimal FHERAH T HHHIF SZEHE . HIHLHER float —JEHIVFESLH,
ZARFERE T

o W0F55 IR R R EORE B 32t SRR 1 3

o PR,

o PO A AW A R A K

o BREFARUINESL, 5

o JHPUREREER 5 T 5w UK VSRR DC RS B AR .

B, B R SO R R RO 70 2PN SN BIRE B, SRR ESER . ARER
HIAR AR M ER ST

>>> from decimal import *

>>> round(Decimal ('0.70") * Decimal('1.05"), 2)
Decimal ('0.74")

>>> round (.70 * 1.05, 2)

0.73
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Decimal FURMERL R BIINE, HMRIRA P NA RO POREL A Sk U A~A 247, Decimal 7] LA
BAU T Tz SRk 6 2 — R RBOCE R iR -+ B & S 80 .

KR RIS Decimal JEREAS PATXS T —HE M mUBOR UANE H RURLIZ SR S HAs DU

>>> 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]1%10) == 1.0

False

decimal BiBRFEHL I F T 20 R IEHEIE:

>>> getcontext () .prec = 36
>>> Decimal (1) / Decimal (7)
Decimal ('0.142857142857142857142857142857142857")
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cHAPTER 12

EIREG

12.1 ik

Python I JARF 8 5 2 il ASTEASHE R A I AR PR A AR . AR A I o SR IOAR AR P, DR B TR
FRERE R AR E RS IR, B AT DAGE ) B e I AR 2 1 4 5 1 R

X EEIRFE A Python 2T GE LI AW AR P I 20K . MR HARSY A /5 245 E B 1.0 iR E
AR B F5 5 2.0 iRAS, WIFRSRAFAESE, ZRIRA 1.0 2 2.0 F5- S BOL— W AP TIRIsTT

XA P R 5 5 e B A virual environment, —ANHSRW, Ho 228 A FEE Python filiAs, DAL A2 H
ftb .

IRIG, AN [EIB FRF AT RAGE A [ B RE AR5 . SRS BT TR R A B B, W AT A W DAY H 289
LT 1.0 BRI REAUPRET, 1 BT FEF B WA 224 T 2.0 AR5 — D REIUFRSE . R AP B 2K
R TR R 3.0 A, tASZ N AR A BIERE.

12.2 SIBEMIME

T AR B IR B BRAR A venv., venv il H & 2R AR R I B AN Python. SR R 4
EAHZAHA) Python, £5n[ A L1217 python3 sEARZAT A HUA e AR 7E 1) Python JitAs .

HARBMIEL, WHE L EEMHR, R venv B HIAIZ T H SRk 12

python -m venv tutorial-env

R tutorial-env Hak, WEREAFAERTE, FHAEH P QUEALE Python MERES R ANl S R 3L
fH %

SIS 8 H SR A B2« venve XA FRIEH 1% FSRAEARIY A by Hh BRI, AT 26 5 75 20 o
e H SR TR MBRE — R AR B BERT 1 5 TR SCRfY .« env BREEACER E SO R AEPSE

BRI, A ATE B .
7£ Windows |, 1547:
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’tutorialfenv\Scripts\activate.bat

¥ Unix B MacOS |-, =17

source tutorial-env/bin/activate

(XA A 2 24 bash shell 48 51 . WRARH H esh B £ish shell, {7V iZMH activate.csh B activate.
fish JI7R,)

TS AR O VR BT I L m i3 n AT, PARRVRIEZE B A RS, B OAEE A python A4 BT
BT R 2 23 MR E Python fiiAS . il :

$ 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’]
>>>

12.3 {EH pip EEE

PRAT AT — 440 pip WIRRIT R %% . TR R . BRIATEOL T pip KA Python Package Index %
TR AT, ARA] PATEARA web W Y5 #% 7t & Python Package Index .

pip BHZ T Vinstall”, “uninstall”, “freeze” 2545, (57E installing-index F5F5 1L & 5231 pip SCRY.)
TT DA 32 5 22 B R 24 FRR 2825 Jof AR 1 £ -

(tutorial-env) $ python -m pip install novas
Collecting novas

Downloading novas-3.1.1.3.tar.gz (136kB)
Installing collected packages: novas

Running setup.py install for novas
Successfully installed novas-3.1.1.3

b ] PAE I R A FRIGER == FURAS SR 25 A ) 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

WRAREIBATXA ML, pip KEBTICRLH TR HA 2. G AR R R AR
FRPIOZIRA, BHEEFAIET pip install --upgrade RIS EHIRA :

(tutorial-env) $ python -m pip install —--upgrade requests
Collecting requests
Installing collected packages: requests
Found existing installation: requests 2.6.0
Uninstalling requests-2.6.0:
Successfully uninstalled requests-2.6.0
Successfully installed requests-2.7.0
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pip uninstall JFER—EZE MO PR AR IIERSE R A .
pip show KF7RA FKAFE LAFEE:

(tutorial-env) $ pip show requests
Metadata-Version: 2.0

Name: requests

Version: 2.7.0

Summary: Python HTTP for Humans.
Home-page: http://python-requests.org
Author: Kenneth Reitz

Author-email: me@kennethreitz.com
License: Apache 2.0

Location: /Users/akuchling/envs/tutorial-env/lib/python3.4/site-packages
Requires:

pip list KRB IIRES 255 0 B 3

(tutorial-env) $ pip list
novas (3.1.1.3)

numpy (1.9.2)

pip (7.0.3)

requests (2.7.0)
setuptools (16.0)

pip freeze ¥AE M — RO E LRI E, (EFHMEN pip install B, —DEILZE Rt
FIFHAE requirements. txt

(tutorial-env) $ pip freeze > requirements.txt
(tutorial-env) $ cat requirements.txt
3. .3

N =

SRIG T PAKF requirements. txt $EAZ 45 MUATE § I 4F 0 B H AR 7 1 — 3 - 3 k. 4805 H P mT AT A
lnstall —r R VR AL

(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 HHEL S, H X pip M5 R, #2157 installing-index 1587 . 45— NI 7 H4E Python 1%
o] [, #25% distributing-index 357 .

123. €A pip EES 103
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cHAPTER 13

TR ?

el A BORE 1] BE S 4 9 N 6 1] Python [ 8R - MR T ] Python SRRk Y L PR . AR5
WP T AR 2

AHARE Python SURIAERY— 7 HALSCRY:
o library-index:

BRI AT, ZFHHE T RARMEE H g2, ThReRgiise e (RAETRNE) 2% Y0k 4R
HERY Python ZZATHUEL Y 1R % HYMEINACHS . A LERERA] DASRER Unix f54H, i) HTTP AR S0k, 2R
REALEC, MRATarATIET, S5 CGIARR, IRAREUN A KIF 2 HMbAT S5 . D SEARHE e S5 T DA T Ao
Z Al N .

+ installing-index ffRE 1 /5 4 %2 i HiAt Python JT 53 4 5 I BLER .

« reference-index: Python FTESARITE L TRANMARE . R B AR S E, (HAENIEF ARG h 2
Ei DR

B Z Python B
o https://www.python.org: Python =yl . B ERS . SCRYFIFE I 42 % Python AH 3¢ %) T ) 542 .
« https://docs.python.org : {5\ Python 3T .

« https://pypi.org: The Python Package Index, DARjHL#WEFR A Cheese Shop', 2] N#iH F [ il Python £
RG] MURBEIFIR AR, ARTT DATE SR SEF Ty DA At A B4R B & .

« hittps://code.activestate.com/recipes/langs/python/ : Python Cookbook J&— A4 KL R BIEE, LM
BRI R AR . 45 5IEAS—F F sT kIR EEAE — 74544 24 Python Cookbook (O’Reilly & Associates, ISBN
0-596-00797-3) HF .

« https:/pyvideo.org WHE T oK H B oI P 2H 2230 Python FH MUY 4% -

» https:/scipy.org : Scientific Python Tl H 407 J T~ PR M Mt S A E B , DA T an 2 AR,
RS JEMORIRSE, FEOLE T, St s — R A

Xt T 5 Python AH 5 Ay I AU ) REL A 5, 50T A& AT BT 8 41 comp. lang. python , BUERFEAT KA
I #E {51 % python-list@python.org, 3 IH 4L MRS F2 Fam iy, R A AT B — 307 5 B 3 & 45

! “Cheese Shop” J& Monty Python ffj— /MR : — (B K 2| — RIS HIE , (EICIS M EBbRhomg , 5 SURb i 58
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—A. BRAEFEAM T, dE Gl ) w8, @BCHIIaE, PAREA B, BRSSO A
https://mail.python.org/pipermail/ 33 .

TER V], W5 ARVA IR F I (S5 R FAQ). LIS TR 2 — I L — R i iy i
BB SE, PreAWREC & & T Y MR 5 %

&ix
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cHAPTER 14

X EXmIEMMmIEH L

FLLUHR A Python fERERS SCRF a4 B f AT AN 4R AR D7 S ic %, Z518l Korn shell A1 GNU Bash shell )3 fig
EADIREMT A T GNU Readline SRSEEL, — L FZ Mg X E. XANESEE HCSORY, Tl_iiiaﬂ]
MAEE YT .

14.1 Tab #h&F0%4EH L

TEMEREGR T BRI, b4 AZ ALY B THBERE FZhTIT, PABEYERE T Tab BRI Ah 2R i, &
KA Python iIFAJL AR, MHJRilAL BRI B A FR. AR string. a fRIEN, ERREAERS
A ZRIEGR, ARG RIESIR A G JE Ay AN AR __getattr_ () TR
X GRFERAKI—HoY, R AT RER PATRE E RS . BRIABCE T U4 by iR BR A 7E - H 5%
N4 .python_history HySCHF. FER—K Python R SR IIIA], by SLicsxAsIH AT -

14.2 BRAR A REXNERSR

Python e 5 FLIRA R EL, IR RE T — K ToiBRE, A LA R INRE: R BT iR RS AT
I HE (AT AR I HE R R AR BT S ) , B . Ab WL T A RS Ao 3. A
LEkE (BRREW) 5, 515 AR5 2 H TR

— AT ISR A ARG )2 [Python, BOAAFTE A —BUH], BHA tab khax, PREXIRAEST
PSREEIIRE . BN AR E BIHARA B AR R e 55— M B 3 2 < SFRE 2 bpython,
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cHAPTER 15

FREAR SR

PR BRI AR CE 2R A 2 SR8 (ki) i/ NE. 2RO, BRI /N

’0.125 ‘

S5 1/10 + 2/100 + 5/1000 , [RIFE, —EHI VL

’0.00l ‘

FT 02+ 0/4 + 1/8, XPA/NERAMERIE, ME—EIEAXHZH A2 PA 10 R/ NIERORE, &
TN 2 S EAL

AR, KRkl NS BRI 2m 0 —dE /N X BAERZ RGO, ARG AR 12
7 1RO R REA AU A — HE il s RO A A AL

A RE R P A L RAF A o — 28 BB R 1/3 o AT AR e+ 2EH N i — A oA

[0 |

o, HATUY,

’0.33 ‘

o, AT,

’0.333 ‘

PABERHE. PRGN 2T, ERUKIEARSET 13, FO2 B il 1/3

WIRERYTEER, TCIRIRME 2 A00A 2 RSB s, I 0.1 FTCIRRE M2 — DA 2 R/
o AEDA 2 AEBIEOLT, 1710 22— JoRIER/ MK

0.0001100110011001100110011001100110011001100110011...

TEALT—AMEEAET , VRS BB E] AN ME. HBL, S RIRERDGN L, 17 S50 H B el
RIS, KR AR B A T 8 I 53 R, A BENERIR S 2 R . 7R 1710 XA
L AHR ) R B 3602879701896397 / 2 *xx 55, ‘ER$ENT 1710, {HIF AR 1/10,
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KRS A SRR FNXAZZRHIAAAE, [N Python WA BIVHSAIL H A7 A ) —aff LAY -k il S L
FERFRP P FEALA, 402 Python AT 0.1 f) " HEHI XM APR 6 2B RIFTED R, KF ALK R

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

XK ZHGA A BT E L, H i Python i1 /R 8 AR RARE nT 45 HH A0 467 44

>>> 1 / 10
0.1

A0, RPEES 45 R A AR A2 1710 WORSHRME, SERR AR (E - R il 1710 i AL R —
PEF 285

BB, BIZ AR A IS I =M R A T ag ol R N B B, 0.1 L 0.
10000000000000001 . 0.12000000000000000055511151231257827021181583404541015625 4
HBITIT 3602879701896397 / 2 ** 55, WFHrA XL+ EAR R A AR AT RME, H e PUER
HAE—A, R AAL ) eval (repr (x)) == X

¥ 7§11, Python ¥R 5 AN B Y repr() M S E{H AL 17 A% FWE SR, B 0.
10000000000000001. A Python 3.1 JF%f, Python (fERZEARS ) PUAE RS e 71X 2 LR b e i
HF IR 0.1 .

TR D R SRR A TR B2 Python BER LR, BARARICH PR IR VRSAERTA 3
FERABECE o 7 OB SRR S AR R RS DL (B ARGE STEBO RS SO i B TR A 2 2
TSR

ABEH SO, ] BE A B P AT AR A R ™ A R E K B PR A B

>>> 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"

WG T R, AR P ERR MBS AR R R B IR S (AT T A B 2

—MEGETTRE S E A — MBS . B0, T XA 0.1 FEEIER 110, FH=A 0.1 (e It R — & fEts
41533 0.3:

>> 1 4+ .1 + .1 == .3
False

MH, XA 0.1 TEIRKE R 1/10 BIETTHXAS 0.3 WICTERIRR 3/10 B, M round () AT
S At e B

>>> round (.1, 1) + round(.1, 1) + round(.1l, 1) == round(.3, 1)
False

RIS NIOTC RS T 2o LT B R A SEBME, round () BEGRRRWTLAHR “HHEa A", (HELpiis
SRAE AT AR B AR

>>> round(.1 + .1 + .1, 10) == round (.3, 10)
True

110 Chapter 15. FZREAR: FiFPRH




Python Tutorial, 445 3.10.19

T HEHNE R IEE SR AR SN A K70.17 B RS TE R R MR — 1 T SRS B TR L
W ST S ERTE TR AR RSN R S AN A

IEWTR SRS RIS, X IL ST LR A R (R AL T S )8! Python V7 512
SR B R I RS S RE (R AR R, TR 2 B0 A kPR s S AR 2 1 253 B fraf o AR 1
RO XX RZEATLS R U R0, (BRI SEFREC B H AT HEREAR, BEURIE B EE T
B2 FECH S AR IR

BRI DU SEAEAE , (EXTT R BRI mOs B R, AR TR SR R A BRI SR B A K
PRI R BUE RN PR BRI R AR . ste () HE TR, W T IS P 2F formatstrings 1
str.format () FIEMAERAST.

T R TR SRR T 5, IR decimal B, AL T I A o T T AR EE
M EEhhzE.

7 —MIEAMAEIIZ H fractions SRS Ry, BRI T H A BB FAZE (AT AEH)
FnG 173 IXFEREUE) -

TSR AR P s aB SR E ) P OUAREY 24 T f#— " NumPy 40 PA K i SciPy 3 H Fri i vF 2 HABECF Fge it
BEA. S, <https://scipy.org>,

Python 4R {It 746 T H | W] DATEARERY A28 —MF s SO E R g 0L R 465 8. Bl £1loat.
as_integer_ratio () HESRHFESEFER— D%

>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

Mk MBI LR, B AT RAROT R Te it B U

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () JR&AT7NEEH] (DA 16 N EEL) SRFITRUEF L FFERES tHERAFAE AR TR s i

>>> x.hex ()
'0x1.921£f9f01b866ep+1"’

X FRE R 7N BE R R iR T RS B T

>>> x == float.fromhex ('0x1.921£f9f01b866ep+1")
True

BT X AR A RN, B TEBORFERA ((FGIEK) 1Y Python BEAEUE, PAKS SR A=Y
HAMES (F40 Java Fl C99) Rk,

H— AN THZE math. fsum () B, BA BT R KAEF R R K. ESESUERR ] St
ERIHERR B “E RO . X AT AR I AR R BT E BRI, BT IR A ST R B BB S i 4 AL R A A
R

>>> sum([0.1] * 10) == 1.0

False

>>> math.fsum([0.1] * 10) == 1.0
True
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15.1 RiRMEEIR

A/NRAEANERE0.17 A5 1, FFULIIART] AZERESE A0 B2 DA TR Bl AT (B AT 2 A K
TR R AR

FoR AR SRR (SR KREZH) FEE/INEOEEA 3 (DA 2 A EBURTHECH) R R L
TR . Xt AT 4 Python (23 Perl. C. C++. Java, Fortran AN FZ HAIET ) £# AL ERR
JIE S A e - 1 S R P 2 R

I ASIEAE? 1/10 Je Toyk ] — bR/ MBS R n 9. F AT (2000 4F 11 ) JLP-BrAy 1] IEEE-754 7 502
SFRRHERILE AR LT BTl RGEF-B#8 2 Python 7 ) 8L IEEE-754  “XURSREISIL” . 754 XK B2 IS4
{55 53 IAERE, PULAER A, VISR 0.1 Hefi g A J72%*N TR X P RERm B e il 4, o T 2k
T 53 A HERI AR B

’1 / 10 ~= J / (2%*N)
HH
’J ~= 2%*N / 10

HHMT JISUA4 53 67 (B >= 2+%*52 {H < 2%*53), N BffE(E N 56:

>>> 2%*52 <= 2%*56 // 10 < 2**53
True

WtEYl, 56 EME—H) N (HREL J 1814 53 . XAE J By fefE nT Bl e 280 8 AR TY:

>>> g, r = divmod (2**56, 10)
>>> r
6

MR R0E S 10 BY—2, el M Tl Py 5 A RAS:

>>> g+l
7205759403792794

SRKETE 754 BURSET 1710 WA UE R

’7205759403792794 / 2 ** 56

TR BRI DA £ SR NECK:

’3602879701896397 / 2 ** 55

TR TIAME T A, XA ERERT 17105 WERIRATEA 1 B, W28/ T 1710,
TGt ERA 202 A7 Ay 1/10!

W T EKIEARS “FH” 1/10: LA DIREE F A e/ N, B TR B R B fd: 754 XU EE LD
{H:

>>> 0.1 * 2 ** 55
3602879701896397.0

WRFA IR/ NEORDA 104455, JATRT AE B o 55 A2AY -+ BE %L

>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625
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K B R AEAEE TS HL A DB 25 T+ 36§ {8 0.1000000000000000055511151231257827021181583404541015625
WIS (RIERIARA Python) HON&E/R XSS HUbBIBE, MR RE Ah 17 A T

>>> format (0.1, '.17f")
'0.10000000000000001"

fractions il decimal BiHen] SHEfT ST A E A S :

>>> from decimal import Decimal
>>> from fractions import Fraction

>>> Fraction.from float (0.1)
Fraction (3602879701896397, 36028797018963968)

>>> (0.1) .as_integer_ratio()
(3602879701896397, 36028797018963968)

>>> Decimal.from_float (0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")

>>> format (Decimal.from_float (0.1), '.17")
'0.10000000000000001"
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cHAPTER 16

B 3%

16.1 TEHER

16.1.1 SHiRAMEE

WORERTIRES, FERERR AT VAT IR G BRI . AER BT, R B R S HRRAE, A A Nk
B, FEATERR I J5, FPSAES MR IRASEE S . (XA RSO il R a3 try
HEAHE LY except FHIFTHIRN TR ) AUFERZILAMFEGY, S8R AIESRSRY,
?%Eﬁiﬁﬁﬁ%ﬁﬁT IAFRER . T H iR BB S S ARRIEAE IR T & E w5 B 5 A
/]?Y%AE ‘i}lbo

R Wi AT GEH M Control-C 5 Delete ) A FZEH B RAF S IUH M AR FHERFF AT
B WIS | X KeyboardInterrupt 4, WA try iAjbs.

16.1.2 T[H1TAY Python fE
1 BSD 4528 Unix Z&4¢ |, Python JHIAT] DA shell A —FEEEIAT, AR 414

’ #!/usr/bin/env python3.5

(BRBRES AT 0 PATE ) JIASHYIF K, HRF SO BCEA AT AT o # 1 AU SCPFRY RIS F4F o TEHELY
FE B, BT Unix (X745 R (" \n') 458, TAZEA Windows (" \r\n') {785k, &, “Bl
PUFAF?, BEUE “BE P45, T4, HE Python H{REIERIT G-

AT DA chmod iy £ 4y I A A T P TR EAS R

$ chmod +x myscript.py

7E Windows R4 I, WA “AIPATHE" A9E. Python 2327 HElHF . py X5 python. exe FIHK,
XEERH Python U2 HifE A Z AT, $RBEA LR cpyw , TEXAMEILT, S BiE & B4kl
B,

! GNU Readline 4 4 |71 {5 7] B £ B 115 Al 0
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16.1.3 X ERXBaNH

U AR FL AT Python I, T e &7 RUERRUC RN RF BT, R B IT LR GRS T i %
KRG ETFAR AR ARG ] . AT DAL 4545 PYTHONSTARTUP FFRBEAS 1 B A0 3 i 4 3L
PR SO RSB . X ZEBLT Unix shell Y .profile T,

Python FUA 142 AL I, A S BEBUL SCPF, TTARAE ARIAC B & B AF /dev/tty BUIENBHEAT I
Python JIARKG SCIF4A B (I # RT3 BUME — A2 TR 2% o 304 SOPF-5782 50 & 36 AR e i 47
i, BFDAE 5 X5 ARG T AR Tk 2o BB LT AP o BB R A sys . ps 1
SYS.pPs2.

USRI AN 530 B o IR BRSO, T DAE B SCBF B AR B S 4 R 1 os.
path.isfile('.pythonrc.py'): exec(open('.pythonrc.py').read()) XA, R
TEMIA PRSI, W A s T st R A -

import os
filename = os.environ.get ('PYTHONSTARTUP'")
if filename and os.path.isfile(filename) :
with open(filename) as fobj:
startup_file = fobj.read()
exec (startup_file)

16.1.4 EHIER

Python $2 41t T4 TR HE LB sitecustomize fll usercustomize, EWHFL TIEFME, B4k
o BERF ] | site-packages HRIIALE . JE3) Python FHzfT A AD:

>>> import site
>>> site.getusersitepackages ()
'/home/user/.local/lib/python3.5/site-packages'

BAE, ETPMER H R Al#— 44 usercustomize.py BSCHF, IR ARAI . E&SPIH
Python MR /AN, FRAFEDA -s WUS30, EMBSITA.

sitecustomize PAM A K T7 3 TAE, Hil 5 b iH S HLE BE 517 42 J5) site-packages H g I, H1E
usercustomize ZHIB A ARSI site BRI,

gix

116 Chapter 16. Bjf#




APPENDIX A

RIEXTHRR

>>> Python ZZ AR BN /RAT . 89 1T DATE BeTE A RERs A2 AT AR /s ol B 3
. BAEPUFE X
o MBS AIERCISEE, DARTE—XICE A AR (355, Fiss. KIESH=515) W,
WEFE E R eR 2 J5, 2 H.3X Python i ERIASRERAT .
e Ellipsis NEHE.
2t03 X2 — P 22iKF Python 2.x AR 45404 Python 3.x MUY T H. | il i AT IR AC A Ik [ i pFr AR A b B
BB AR A
2to3 MIFRHEFE N 1ib2to3; M AL A Tools/scripts/2to3., £, 2to3-reference.
abstract base class -- 1R ALK HHZILLEHR ABC, @Xfduck-typing BIFMFE, EHRME T —FhE LEE BT
K, M2 FHARIGHA hasattr () BT TREMECE RS IR (FlanfH BT ). ABC5IA
TR, XMIF AR B HALZE, HAMDEEY: isinstance () fil issubclass () FrAT]; 1
UL abe fHSCRY . Python H A% WE R ABC H T LB P45 (7E collections. abe #idkHr) .
¥ (FF numbers fbH) o i (FF o fded) . S AN (7€ importlib. abe itk
W) o ARATPAE A abe BEEOCR A1 5 209 ABC.
annotation -- ba{E ECE| A E . KEN. REOESELR FHEMIRS, SR k2026 R .
SR AR AR B TR AN U ), (H AR RIE MR R B AR T 2 MO . RN R i
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 1 PEP 526 , %} I BN GE A /T4 - 57 2 I annotations-
howto [ A AR Y R AR SE B

argument -- 5 7R BREUHE 2 function  (B{method ) WHE. S35 RWiFh:

o RHEF A TERR ORI PRI A AR RAT (B0 name=) SUEAE N A STERTTRIA ** 197 S
MERE A 2B, 3 A1 S FELATRXE complex () B M HIYJET Kt 24

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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s A AEC ART RETSESH. ESEOTH T SEN R IR A L83 e A
* [iterable L TCRGAE N . 28BIIE, 3 A1 5 FELA TR g TS 4

complex (3, 5)
complex (* (3, 5))

SN BIRE LA R B o Y B R AS B . A RN 2 I, calls —75 . ARIEIEYE, ARARAER AT
FRFR—NSHG BB B E PR XTI 1 eyl AE o
T3Z: Wparameter RIEFRFZH , 5 WLBE T S 5K S0 XA PEP 362,

asynchronous context manager -- 525 |- F 30 PI8S AP R W E X _ _aenter_ () Ml __aexit_ ()
FrERXT asyne with A PRSI TS H . B PEP 492 5| A,

asynchronous generator -- 5535 LK 3% 1% [B{E M asynchronous generator iterator A%, B 5 async def
& SRR R BARAAERL, ARFRZAATET B vield REX A —FRIIWTE async for fEHH{H
.
WARTE T T8 A0 A ian i, EERLRE IR AT AR 24 77 £ R B R R E . WRFEE-ERL
HARE S, TR A FR AR Lo
— AR SR BT GRS await FiAX B H asyne for VAN async with {E4].

asynchronous generator iterator -- 532511 )& 8% %028 asynchronous generator BB A EINTE
WEAE B F-asynchronous irerator, “f ] __anext__ () Jr oIS ATT 4 HE L AU S
AR R B AR BB R —A> yield Rkl
F/0 yield SR ARALIE, T B IPARES R R ROATEE Y ry i), 4%
A R EEREHHAM __anext_ () REIW TSR ZHERIKZNS, BSMNEHFOLESLEINTT. S0
PEP 492 1 PEP 525,

asynchronous iterable -- 2B [ ECXR 7] #E async for i A) gl A A9 X 4. 60 E A B W
__aiter_ () F¥ERE—A asynchronous iterator, 1 PEP 492 5| A,

asynchronous iterator -- 2B 08 SCW T _ aiter. () Ml __anext_ () HEMXIE., _ anext_ W)
MR [l —A~awaitable ¥4, async for £ACHFA LML __anext__ () JrEATR B ) Al SEREXT
%, HIHF| K —1 stopAsyncIteration F#. B PEP 492 5] A,

attribute -- JEYE SCHCE|—NXSRMME, EHE S-S LB LA TG . 280k UL, WRXTS o A M
a WRPAH o.a K5 IHE.
WAL XSG AV, R E R identifiers (1) AEAR TR 44 FR A AE— X500 J@ o 42 7T AR, il n it A
setattr () XFEMYJEMRFICEMH ASRIAACRTTN, MU AatEs getattr () RIREL.

awaitable -- WAEREXIR AETE await ks UP MR G, ATPAR coroutine B2 A __await_ () JIERY
X%, =W PEP 492,

BDFL “Z B ZEp3E" MR 45, B Guido van Rossum, Python [ 1E3# .

binary file -- —JERISCHE: file object BENSIE F 7 ot %o EHI SO B FEFE A BRI (Tebt, Twh!
or 'rb+") FTHM A, sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO fl gzip.
GzipFile HYSEMI.
TS Wrext file THEREVSTES st X RMSCHRTS .

borrowed reference -- ff A 5[}l 7£ Python ) C API 1, f& H5| 2T —Mxt %51, MR 2RI
FA %51 0. RIS SN E il &2 B — RS F8 . BN, Bid D ss vl PARS [0 42 i i Jei—

A~strong reference AR Y .

HEFEAEborrowed reference FH ] Py_INCREF () DAKFELIEHWGG A Aistrong reference, [AER 241% %1% L1
TEAS B G — IR 2 AigEE S, Py_NewRef () pRECRT DAL F RAE—AS 8T istrong reference.,
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bytes-like object -- ‘=1 %I%} % 7 bufferobjects 3 H.fiE T 1 C-contiguous Ff x4 . XIEHA bytes,
bytearray fll array.array ¥4, PARVFLZE# memoryview 5. S4BT R0 4L fh il
BAEEAE PR XSG AT . PR RS DA SGE S B R AR

LSO TR BN AR 1) TR . X SR AE SR PR S AT SR . W AR 4
Bl F i35 bytearray PAJ bytearray [ memoryview, HAWMEAEZR —#EHI BT AW AEX)
% HEEFEI A XM R 6 T44E bytes PAK bytes X4 memoryview,

bytecode -- ‘¢ {ifith Python YU 24 g it R 7515, R CPython fifRegs 3R/ Python F2)7  ER AL .
IR S EZAFAE cpyc SCHFH, SRS IR IAT IRl — SO s BE TR (PT DA G 25 REVRAS B8 2 135 R
) o XA PIENE ST B TR AT AT AL SRS i virtual machine 7 . & AN A Python
B LR FSA—E @A, mA—ERELEA Python iliA 3%,
FATIFE A Y] PATE dis BEHLR) SR R AR A .

callable -- W[ PAJIRFER AR IS G2 nl ASRA TR s S &, I nl e — 4B 80 (B Wargument), (i
LiNINER

callable (argumentl, argument2, ...)

Sunction, VY EFmethod %, BB TR HAXS . LT __call_ () FERZERSEHIW)E T JE
iRSE

callback -- [ —ERSEWIE AL DATE AR B 5 209t F ) 7 RE R 4
class FSRAEH FE USRI . 285E SGE S M HZ ) SEB 3- A T B E ) ik g s
class variable -- Je28 iy 7ES g WA i, I HAUBRAZERZ S BB (A E IS 3L 6 TP &) .

coercion -- SRFIRILFH Ao L ST AR RS E BAE T, —Fh B L R s 40k o) — R 2Bl
W, int (3.15) &R RSB IR 3, HAE 3+4.5 1, SEHIERBA— (—4=2 int, —4>
& float) , WE A AR ZERA GEAIN, WK% TypeError, I EA ol Hil AU EELALH]
R UL R B A 3 S E0A— AL AR 2GR, BN S, £loat (3) +4.5 MIAE 3+4.5.

complex number -- 535 X EEHCARGENY R, Kb A BRI R N — SR — A AT . B
REMERCANL (-1 KPR RSEAREL, EETEREAT SN 1, TE LRSS . Python A TX4
By scRe, RN TREARIC 20 g —A 5 52, BN 3+15. WIPRTEZ math BLH AT A X
WA, W] cmath, ZEH S — A B RAECA R . AERIRESE A 2, ZIEE
I LP A A AL

context manager -- |- F LA 7 with iBA)PEH, W E X __enter () Al _exit_ () FEEKE
HIFELRSHI R . S PEP 343,

context variable -- | F 308 & —FPR$EH T E M LR SOT AR RN EERAS B X T7E L JRiB AT
PN ITERE T LR A AR RME. A, T R RSO EFRNE, —MUTg&Eb S £
A ERSC, R SR R R A RS AR B TR . B L contextvars,

contiguous -- ¥E&8; —NF R 2 C & 48 Fortran & &S00 N BIELLN) . B4 2 C fil Fortran 1%
L. FE—YERE Y, A S H L IHE NAE R I LU AR AP HBHES ), SR BRI RS iy . fE£
Y C-IESEUH T, Y3 NAF L HES B B e — AR5 D5 R 5% B B B ek . (R 7E Fortran JEZE%H
HlE A — ARG etk

coroutine -- Ppft PHFEE T-HIRERI T — BN, FHIRE T DAYE RS — S b AFFAE S — B H o BV U AT DAYE 14
AR S EFEA L BHEFIVKE . BT asyne def iB5A)RSEEL. S L PEP 492,

coroutine function -- PpFERREL 1R [H—A coroutine SR B KB, THFERE RIS async def i5mRE X,
T HEfL P await, async for fll async with 85, XEERHEH PEP 492 5] A,

CPython Python 2 1E S HIFRTE LI, FF python.org b % 1. "CPython” —ia] Jf] 75 5B isp 46 1 52 B 5 oAt
SEFEIAN Jython BY, IronPython #H X il
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decorator -- 3R IR FE R I — D RE R AL, HE S ewrapper AL TRECE . R ATigRH
LT classmethod () Ml staticmethod ().

AR U RN, DU WA eR B0 SR S R Se 45 i

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arg):

FFERRR SR T8, (@ TR A . A AR PN 1T 2 0 eR B0 SO 2858 SIS0

descriptor -- §iiA%% (EfTE X T __get_ (), _set_ () B __delete_ () FEMXNE. B—PEKEHE
HHERZRES, BRI TS B A R K . EENE LT, M a.b RIRE. B E R
— N BHERTSTE a RFH AR AT b X5, (B b2 — iR, WS TR A RR A
ke PRARRA RO 2 B IRZ K PE AR Python 1) ¢, RO 2142 AR SLRE, EHEREL.
F BYE. k. SR R 5 E A .

A KB ERITEMEZ A5, WZ I descriptors B i #1574

dictionary -- ‘7L — AN SCHCELAL, Hoo B9 AT 2 BEAR ML ST 2 A B (E . BT LR MEMI A __hash__ ()
_eq_ () FERXNES. AF Perl iE= FFk N hash,

dictionary comprehension -- “y MLl 5X AL H— A RTEE AU G P Y BIrAy sl 7 T 3R R I 45 2R - S i) — Fh X
BEY, results = {n: n ** 2 for n in range (10) } ¥FEM—HEn F{Hn ** 2 By
BRI R -, 2 comprehensions .

dictionary view -- ‘FHLPLE M dict.keys (), dict.values () fll dict.items () IR [E M XT LRI N F
WAL AR TFHAEN D SHE, XEWE Y FHRSUER, WEESHHN . BT
O R N BUE A3, ] 1ist (dictview) . & dict-views,

docstring -- SCRY AR (o038 BT WA ER — DR IR FAF s . EXE U ATIN &
BB, HpREARBIF A PESE  RBEBIRAY __doc_ @M. mTEHTRIBNA,
BEIRR S RAT O HL S AL

duck-typing -- P87 R F5—FhgRRE XS, B AMREEE IR A0 e L2 B A EMWED, meH
B R 6 o sE s (BRGNS, npERWGEN T, IPAE EmEN . ”) hT e
FUMEAERRE 288, it RIS v e 2 SRR T R G, 1Y F2RBLE R ] type () B
isinstance () #rill. (HZEHERERS BRI DAME 40 28 % VENRb S, ) AL R hasattr ()
K 5% & EAFP 9

EAFP “SRIFRHORF AT EA 5" W34S . X Fh Python 5 AU TS 45 5 XA 2 M55 Fr 7 14 i ol J AT AE
AR E B DRI AR S . XM TRT S PRkt KU )RS sl e Kz ] try Al except iH4]. T AR
MR FHELBYL W%, #ILT C SF L HARE S .

expression -- Fih X W DK SAMEMTEARIC. HApihil, — DA RBCROIANFIHE, 45K,
JEPET A IEFATER BRI IIL S, ENEEE SR AME. SUHZHAMEF AR, A ES
i PEEE IR IBAFFEA BB R B W statement , B0 while . WR{E L2 )8 T B A AR FA

extension module - ™ JERE DA C 5 C++ i S AFEL, {1 Python Y C API K 51E 50 DA K H P AR E

S

1TH,

f-string -- =45 VA £ B0 TF BT AR F I EE RN f-EArERY B AR LSRR B S TR
8% . = PEP 498,

file object -- SCPFXFGR X AMRALTH 1) SC{F APT DARE N ZBEIRAIXTSR (A read () Bl write () XHETT

5) o MRIEHAUET AR, SCHRSR AT DAL P BLSCREESCHF, XA fE, SR IEIR SR
AR (PIAARERR A/ . AR X BT IS ) . SUFER R ST 3 . 80A.

120 Appendix A. RiE3ERER


https://www.python.org/dev/peps/pep-0498

Python Tutorial, 445 3.10.19

SelR b =R R SO G IR G =3 ) SR, Geih = bR S DASOAR U, BRI E X
1E Lo Bl BSOS ITE 2 open () BEEL.

file-like object -- SCAERINt % file object 1 [E] XiF] .

filesystem encoding and error handler -- SCF R Ze 4 4% X S iR PRAS Python JH 3k M BEAE R 45 fft 771
Fa4AE R GE 0T Unicode I 4mAA% 5 f IR AL IS .

A B B YR A AS S TARAIE BE I RS K A 128 DA NI 1 ER . W3R S R G g A =S o k4
AL ARGE, W API pRE{ T E< 5| K UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () A4 FREL
ARG G ik S R DR AL A .

filesystem encoding and error handler ‘2% Python JE3h I iE 1 PyConfig_Read () RECEREM: HEH
PyConfig [f) filesystem_encoding fll filesystem_errors 5.

2 Wlocale encoding
finder -- #4RE —Fh L& R T ABIW loader XS .

M Python 3.3 SEFAE PR RAIM AR 88 Tk 125 K5 llf sys.meta_path i, PAKpath eniry
finders fit & sys.path_hooks ffiff].

HL PRS0 PEP 302, PEP 420 7 PEP 451,

floor division -- [n] FUREERIE 0] T & A B 3 0 BN BCA R . R BEEBR s A 7/ . i,
FibX 11 /7 A ITELSRRE 2, S22 MHRRRF AW EIERERR 2.75 . HE (-11) //
4 23R [0 -3 PIRIX R -2.75 @ T ABFINEE. L PEP 238,

function -- BREC P DA ) I8 ORI BEAME Y — 24 o 30T DA HoAZ A A Z AN 23 HAE R B PA T
W . 55 Wparameter, method F function ZE4Y,

function annotation -- FREbATE BI4HXT R E0E S 80R FHE B annotation .
PRACR I T2 242 = - BlnPA R B2 W1 int SEOFHIHRE— int {E:

def sum_two_numbers(a: int, b: int) —-> int:
return a + b

PR AIARETE I AR DL function —5

% W variable annotation F1 PEP 484, F.rp##iiA T e, 75452 i annotations-howto DA T f#(# FARHY i
FESL .

_ future__ future {£47], from __ future_  import <feature> /RIS 7 AR k1% Python &1
WA AR B TE R NS O i 4 piiE . _ future_ BEHCCRYICSE TR GEM feature BUE . Wt
TSI X HAR R AE, ARTT DA B4 I 0T R R A T B e O A BB 5 P AR E R (BE)
FETE A BRI

>>> import _ future_
>>> _ future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- b B A1 PR FEg 1 FH A IN A7 25 [B] (9 2 F2 . Python S 38 48 5 1T B0 — > BE S A I
FFTIEAEERS | F DGR3 S R A T B3R B o AT AR g o ARk das il 3k e o
generator -- /)% 8% 1% [B]l—A>generator iterator (R . EEFEFMBEIE BRI, AR SETHAS yvieldFE
IR DA =24 — RAIME L2 for- I B2 0T next () BREGE—IREL.
A AR R AL, (AR N T R4S AR Bk RS . RFEEERIE RS L, il
FHAFRPARE GuE; L.
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generator iterator -- 2R 2 LIS generator PRELTAN BN 42 o
A yield KEEFEHFAEE, ICA YA ESATRS (AFE R S AHRN vy 54)) o 4% £ %
BHRBWIERS, ERMNEFALEARLEIAT (X580 BB AR 558 R B2 IR ) .«
generator expression -- LR B3 RER B ERBWE LR, BEERGE M LEEEX, FHBEE—
A~keyword:/for T-/a), & T —MEHAL . {5 B A0 ) keyword:/if T4, AR R AR
2 RN RBUE R — R IE:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- {Z R B Sy A (7] A S84 SEHUR [R5 1 10 22 A R BB LI pR A E TR D Ik & ph IR EE SRR
R 7 1 o WR A~ S B

Wi Wsingle dispatch R1EFES<H . functools.singledispatch () HMigs A & PEP 443,
generic type -- iz A S5 b npe; WBHSN 1ist of dict AN Bee2k. HTF R RT A2/,
HEAT S0 Z R KA, PEP 483, PEP 484, PEP 585 fil typing ik,
GIL 2} global interpreter lock ,

global interpreter lock -- 4 JRfRRERS B CPyhon fERELR TR —FHLE], EPRIE—B 2 A — AT
AT Python byrecode. WAL T B EXT G (045 dict SFEENEIA) £XIE TR R %
2fiifk T CPython S8, Z5BEAERERS N ATARAERERS 2 St s Ty 8, FHACH W4 THE 2 4
PR BRI
ANid, FERORRUE B =7 R YT R BRI e AT T B R AT 55 0 R 4 B MG A BPRR I GIL.
AN, FEPAT VO #fEmq B2 2R GIL.
PAMER QI SCEL A2 At MR (REDATEZH PR B L8t ) S A, BRORAE R
UL AL R i R RE A2 BRg . FRATINK, SOl AE ) 2 i e i AR AR AR B AE 2%, AT ¥ hn 4
PRA

hash-based pyc -- J&-F WA 18] pye (0T B 15 ST B4 e (I T I 5 J 8 o5 B R A i LA U ME R - 1 T 2 A7
&, 2 pyc-invalidation.

hashable - WU — /N XF 4 WA 7 (L W04 JU28 i JEU P46 R 0, AR e (BT BILA
__hash__() Fik) , JFITARLRA TR (ERERA _ea O Jrik) . TIAGATEL
AT HIR W A LB A M
VA A PE AT G R IR S Co LI, A7 S R B4 P S 7 (.
K4 Python YR T W ELAP QSR TR s TS5 (PPN FI0) BRI A R
268k (LIDEALR frosenset) (04T 11 HTEESA AT IR N AW 19 P& XL SC AR Sk
PRI 1. SRR —E R (B TR | BN A (0 A RO T E 110
id ().

IDLE Python {5 FF % 155 3JFHE.  idle 2 Python R 54 THRMFH) B AR L2 AR REREFF AL

immutable -- Rn[AEAH G FA A AIRT S . RATERESAFRHCT TR RITCAL, BORRIATS R Ak
A5 SRR, LRI RTINS, . C e 206 BOA 7 (M AR
BT S

import path - S ARE 1R (2024 A1) ALRASAIE, SRR Ipar based finder FIRAEH SN
FA7. fESAR, BCAEAIFRANK Y sys.path, (LARGEDRIBITAERE L _patn_
R

importing - S A 4—MEbsf) Python {RFYE 53— MEHs 1) Python CRSBF B 0102

importer -- ‘FAZF BRI MERIRAIXIER . WX G BEE T finder SUg T loader
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interactive -- 28 i, Python 5 — A HAMRELS, X B ME VR AERPREER U RAF I A BRI RIERIE, A
JELRIPATH AR GRS . HEEEASEWEN T E3) python (WARARE, W] AATHEHLR
SR EHBEERFERE) o X M ARE B SRR — R R A R0 = G T
“help(x)*)

interpreted -- fig %! Python —RAMFREALE T, S 2HI I @M IEAUET , SIAME 15 i T 5175 4
PR BIAEAE TN AT IR o X R PR SO T DA L A7 T AN A6 S X B T AT SO st T R
BT R R H g R A AT AR UR ], R HAR P RIS R . & Winteractive.

interpreter shutdown -- fRFEZS SCPH A 2R I, Python fEREGRRFUE A —NEFIRIZ 1T BOT 22 BT
HEECE, AT R N EI S . BIES 2RI R DI 2 o X bk B e BT
ey g5 5 U R A AU HAT o 7R K P BERAT R AU AT RE B B A P s, PR LB MO ) B U
EAFARC (F LB 01 R R s L 45 ) -

FEREAS R SR I E R A __main_ AEBREETIE T IA C 58 MR T -

iterable -- W[IEICX % FEASZ — R 0] Ho R BT AG X 42 . AT AEAC KT G B T FE A 8 2R B (B4 11 st,
str fll tuple) DA FEEAE T RAGIGN dict, T 2 AREXL T __iter_ () HERELHT
7 1R __getitem () HIERMEE HE XIS,

AERXT T T for TRFRA S Z HATFZ Z— NP A (zip () map () ...)o B—AA[ZER
MENERNSEAE BN ERE iter () B, ELRERZSERMERL . XFEARREH T AMEE AR —
UCPEM 7 o AEMEH AT S0, RIEFEATE iter () 80F B OABE RIS for iBMSN
PR S ALBEAREE AR, B — NG P A iy 22 728 B R AEDE A R RAFE R . S Witerator, sequence
PA M generator,

iterator - BARUZF JRFIR—EBLIRMXT S . ERMMIBAAN _next_ O ik (B HEHNE
PBREL next () ) FFBAIREIRH A, 248 KR AT R A5 % stopIteration S, FIX Mm%
REF R T HBIRTICRER, HEHHHE _ next_ () HEHSTHKEIK StopIteration FH. %
REUAEA __iter () FIEARRIHZEARR G A T, IGA R E 2 i IR A5, W)
AT HA R GOE RS 6. — M 2EBISNEIBE L RER P FERI . A
X (B List) FEARFFRINHAAA iter O BEEURTE for EFF TN EMAS A — ik
e WERAEIUNE DL AR 100 2 AUAR I 22 2R [0l e 2 Bk A AR e R ] — s U 4, (A
BRI — R
HLAF R & typeiter.
CPython SZBU4Ni: CPython {ALE— W AN E XL __iter () BIESR.

key function -- §t % bR EEUFREE I PR AL, 2 BENE IR 0] FH T-HEP sHEOZ OB W 52 . 9120, Locale.
strxfrm () AT AT A e DI HE T 298 R4
Python WA 1 2 T. H4&R a1 Fl i ek B0k 38 Ml e R HEAL 800 H 57 =0, Hd 48 min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () A
itertools.groupby ().

BRlE - EREBA Z M. B, str.lower () Jr¥EW AHIAVEZE KNG HEF SRS T34b,
SR BRI Lambda FAHCRAIE, HIl lanbda r: (r[0], r[2]).ifF operator filif
fET =R S AS . attrgetter (). itemgetter () Ml methodcaller (). iE&H WATHEF
— T AR RN 8 S ek R s 191

keyword argument -- JeHt = 25 S: Wargument.

lambda i~ B fliexpression ¥ I 44 INHR R, R X SAEPH I PORME. 018 lambda s 20 FIE A

lambda [parameters]: expression

LBYL “SefiFaBkik” MSSCHE . X PR 4 5 WU S AEUEF TR 1 sl 2 il o A i fe 2 . it
WA S EAFP J5 MG B, HAR SR R 11 4.

EZ LR, LBYL Tl 3E “E&F” M “BRER” Z A A5 K. g, DA if
key in mapping: return mappinglkey] W] fEHI THEM ARNEZ I HAMLREI mapping %[
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T key TS o S AT S 0 B ) EAFP J7 SRR

locale encoding -- i &5 XIg 4 k& X £ Unix [, B s& LC_CTYPE if 5 X 9 4 i 4% =X, & 0l DA &
locale.setlocale (locale.LC_CTYPE, new_locale) ¥iXH.

J£ Windows |+, ‘B4 ANSICH T (FIU0: cpl1252),
locale.getpreferredencoding (False) RJ#%fRIKEGE S XIHgASHE .
Python {ii [l filesystem encoding and error handler ¥ Unicode 3444 A7 ER U244 2 [8) A TiE4 .
list Python & [)—Fsequence, BIRZNHNFR, (HERLPT HAWE S P98 m AR5, FEhTicR
IS Ta) B2 2R R O(1).
list comprehension -- FI#Hfi:' X Ak B — > 7 91 vp (14 BT A BCER 43 o0 R Ok B 45 R B R 1 — R R BT k.

result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] BHEWK—F0
£ 255 Ju NI oS BERIER BT . E AR E (0x.) Mg, Horp i PR AR, SR g
range (256) HITA TCREA WAL HL

loader -- RS 1T MBBIIRTLR . BUAUE X440 load_module () Wl Mak#sE 1> finder
R, S PEP 302, SfT-abstract base class A] 2=, importlib.abc.Loader.,

magic method -- AR Jj 7k special method WAEIEZ[E] XiH].

mapping -- Wit —FP SCRHE AR IFSLIL T Mapping & MutableMapping IR I Frle T A2
TN, lﬂﬁ%%‘%ﬂ@ﬁﬂ%@?ﬁ dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder -- JLIEFREEIREY sys.meta_path WIERFFR B finder. JCERAERE AT Spath entry finders
AAAE R IRAB I AAIA]

A E importlib.abc.MetaPathFinder TG E PR IT S ¥ .

metaclass -- JL& —Fi I FQIEERZE, JoE LU GRS RPMAELRIIR, uRNATHEZ Fib =12
FEOUEMINIAYIE . R Th ) %) G AT 5 AR Pt — N BRIASEBL. Python FAF 512 ALAET ] PARY
EESOUER, KRED P REATERXA TR, (Y E By, Tu2 TSR T POHE Y i o7
% ENEPNTICRBIEDT I HE . Bomae et . IREX R 008 . SCHRE, AL HAMFZAES .

B30 2 ), metaclasses .
method -- Jj7k TESEPIERE LA RREL. WERVERZ A LB — A B SRE A, i S R BELFI SAE N

HEE—Aargument QAR 4N self). Z: 0 function Fnested scope.

method resolution order -- J5 LN 7 3 fEHT IV 5 2 A0 A 4R 51 HE R AR R T SR i .
B Python 2.3 J5yAfAT T TR H 2.3 MGES Python fEMT# AT FAH 2 B A TE -

module X5 )2 Python fURDA)—FHAIZ BN, AMBEA IS A v 44 25 1], WA & AERE Python YR . Kbk
AJ i L importing FEAENIEF] Python H,

5 Wpackage

module spec -- KLY RS — A i 44 25 0], HP S T M i X 3 AF . 2 importlib.
machinery.ModuleSpec BJSEH .

MRO Z: [method resolution order ,
mutable - W[4 G WG AZER 1 () GRS ORI ISR . 55 Wimmutable.

named tuple -- JL#eH] Rif “HA A" AT TAEMG0R Ao, HHI PR RTRT e Re N 2 ir)E
PRV B . R s SIE T REF A AR -

FE N ERART A4 A, (13 time.localtime () il os.stat () WEEEE. %6 T4

sys.float_info:
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>>> sys.float_info[l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

e HL A T R P A (BT BT ). BeAh , B T nl A R U tuple QR IT E XL
AIRFER AR XFEMEFT AT TS, siE M T) %k collections . namedtuple ()
Bl Je—Fhor Rk s In—2e Lo 5 al P & H 4 TCH e IS i

namespace -- iy 4450 144 2 B AF R R, ara A R, ERFNER, A XNE T iRE
A m] (FEHEZN) . firss a3 [BE B a2 o 58 K SCRpibiefl . N, % builtins.open 5
os.open () Al 4 H 14 25 AR X Ao iy 44 25 1) 0 38 A0 BH ff W6 I A e S BB A bR BSOR 35 B R
W AT 4. AN, random.seed () B{ itertools.islice () XPHE LN T X LR EE
i random 5 itertools i BISZHL .

namespace package -- @y 473 {2 PEP 420 fr5| Apg—f U9 AE TR A4 package, #2423 [ 600 DAY
HELEFoRY), Haid I Sregular package AN, FENEATEA __init__.py X,
B[ % Wmodule,

nested scope -- ik BRI 75— GER NG HASERE S . BN, 75— REz e LI sRET PAS |
HIE A . TR ENE A S AR AR o3k, /R B Sz R TN 21
M. K, &R ENESWER TR0 . #id nonlocal RS AAIFEAINZEH
.

new-style class -- FiAJe KT H il © WY T A FEF R A 2TE W IHFRIE 6 LG Python fizAs U4 #7at
Al i ] Python i py B8 R yH 4 PE, BN slots_ IRSF. HRMEJEIE. _ getattribute ().
B ERER ST

object -- X} % (LM HARES UBMEEME) PAKTE AT (5¥E) B9%dE. object 2T ilnew-style class )
o dli)o=2 - & TN

{0, —Fh Al Ar TR Ek 3 A A 2 00y Python module, MR B, f2EA _ path_ &MY Python
[T

Y2 Wregular package Flnamespace package .

parameter -- JBE5 funcrion (BJ5{k) & X HMaA LA, B ERET VAR Z I —Dargument (BAERELETS
WK, 2409%%). ALMES:

« positional-or-keyword: (IS XHET: , A TTVNER (2 5 A6 AT AR % 4 5 53 16
AHI5S. SRIRARESE, BT foo N bar:

’def func (foo, bar=None): ... ‘

« positional-only: {UFRAIE, & —DHAEE A EA AR SE. (URALETE 2 0] il 76 R H0E
MIESHRFENZREE A/ FRERE L, BIAITRIE) posonlyl Fl posonly2:

’def func (posonlyl, posonly2, /, positional_ or_keyword): ... ‘

o keyword-only: (USR5S, 5 — A HAgH I KEFE ANSEL. (R KT TE S ]l i AE R £
E UL S R P& AR B IE S BTN BB S Z Aii—4 * RES, By
T ) kw_onlyl F1 kw_only2:

def func(arg, *, kw_onlyl, kw_only2): ...

« var-positional: ]S, H5E A ARt — MERECR A L B S B BT S (FEITE A 2
EERZNESHZIG). ZFES RS AR * KE X, Bl FE args:
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def func(*args, **kwargs): ...

o var-keyword: TJZZ AT 558 ] DASRIAT R AR 1) X E S0 (MEIMTE LA TE 2 0 8321 K i
FBRZIG) . XMESWELSAEESARAINEE ~* ke X, BN EiEw) kwargs.
TS ] DAFI B8 PTE R S48, AT DA R SEn] e S50 i B
W2 Wargument RiIEFZH . SEEESHX BT H)E ILE S, inspect .Parameter 25, function —
L% PEP 362,
path entry -- Y42 A 0 import path WP — BN E, S¥ipath based finder I A FREE T AR,
path entry finder -- Y12 A L #8S (F—0[ AN 20 sys . path_hooks (Blipath entry hook) & [8] i) finder
WG BRI I path entry g MBLHL.
iZA importlib.abc.PathEntryFinder AT fFEEIEA DA RAFITSL I A ¥k
path entry hook -- B#EA ey ¥ —FP R XS, FERITE WM 2 KR g path entry HBEH 5 L T BEAE (T
] sys.path_hook #FEiR[E—A path entry finder.
path based finder -- J& TR A BUAR—FhTid 2 5385, AIE—ANimport path AT FRAESR,
path-like object -- JRIERM R FE— D XM REHAENI S . BEIX R PAE —ARREERN str 80
bytes X%, B[ PAE— LI T os.PathLike MMM S . — A 3HF os.PathLike PHYAIXI S

TS os. fspath () BREFEW N str 8{H bytes BRI ZFE LS os.fsdecode () Fll
os.fsencode () A BRI str 3 bytes RBIWLER . XI5 & PEP 519 5] A1,

PEP “Python #5#RI” P45 . —A> PEP gtie (3 Biit SCr, F 2K Python 41 IXFRAME E, siffik
—~ Python 38 S HE sl BR 8 . PEP I 24 4R SERS B 1) 45 AR AR A TR SURR P 1) S B 338 P
PEP W41 A4t 5 BB s SO DO AR A W A B AR DA S R A5 Python [T B SR 4 5
SCRSIA T IENLH . PEP [IVEE A TATAEAL DX NS 3, I BRI A iE A SRy .
%10, PEP 1,

portion -- {5} A48 —A>fir 4 ZS [ AN H SR SCIFER G (ATREAFIT —A> zip SUPFY) , BsE UL
PEP 420,

positional argument -- (i & %, 2 Wargument .,

provisional API -- £z APT 275E APL 245 80A T HERAEAR ME 2 1Y 1] J5 AR A PEORIEZ SN Y T i Ae s 1. i
RMRIL AT A S FA AL, (HREHARC &, Wn] BETEA DIT R E 2 A L BRI L
AT AR (HRAFEBBRZEND) . A ERI R IET - (E APLBIAZ |
R R ™ EE Al P R B 8 A BN AT BB S X AL

R0 APT KL, [5G ARSI B S I Ja MR 1 587 —— AT AR ) Rl i A B
EJRNINi =y veaan e Ry Ui DI Ep SR 37 S
XA FR AR VPR FERF SR Wb U, N TR0 M KPR B RE A . T UL PEP 411,
provisional package -- 5 {0 Z: Il provisional API,
Python 3000 Python 3.x KL MIMERR (XA FAEMUA 3 W RATE R TSR B 1) . AR
WA “Py3k”,

Pythonic $55—™ % 5l — B AURS S %8R T Python 1 & e B XA FIBR &, AN 2 (o ) At o 5 v e
AR R S BUACRS . N, Python [ I KA SR ] £or TEAIGER A Py — > nlEACRT G P T o0
. FEZHAE S AR FERZEN, B Python [ A I S50 ] — T

for i in range(len(food)):
print (food[i])

TR 2 ) B 157 5 B Pythonic (77 5 R X FE:
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for piece in food:
print (piece)

qualified name -- OE#FR —UARUS D EIIAFR, R BB 42 R (b b SO 2E . B
BTN BT, MRE L PEP 3155, X T i BRI BREFE, RELHRSXRA—E

>>> class C:

class D:

def meth (self):
pass

>>> C.__ _qualname
o
>>> C.D._ _gualname_
'C.D'
>>> C.D.meth. qualname
'C.D.meth'

MW T HIHBRES, % 8 RE S AR ECAPRR A DS S R A i A, U B TR AL
A, il email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

reference count -- SUHVHEL XPRFER ST HAECR . 24— DXGATI TR 9, B Be o IR ok
T IO Python fU R UEEH 2 A AT LI, (HERCPython SLBU— A REEILER . sys Bz L
T/~ getrefcount () BAL, FE/7 SR E AR IR E X R AT HITTEL

regular package -- { L LGB package, ISR —4 __init_ .py XIFIH .
%2l namespace package.

_slots__ —FPEYESE NI A, Ol TG RS B S8 B 1 S X R AR R S ) R4 A BRI
IIRGAT, BEEREHIARS, w2 AREAAEDRIE O TR, BIARFE AP AR, OF
HHEAP A RELH.

sequence —fifiirerable, TSR _ getitem_ () FER MM A BER S M TR TR I, I
T —AREFHKER _ len_ () k. WEMFHIZEALE 1ist, str. tuple filbytes., i
B dict B3 getitem () Fl__len_ (), EEHIANETHEHIETEY], FNE &R
i AR R R immutable T EREEL

collections.abc.Sequence IR R L EN T —PHEEFENELD, BA __getitem () M
_len_ () ZANNIINT count (), index (), _ contains__ () fll _ _reversed_ (). SEHIL
PR ORI DA register () SRV

set comprehension -- 24T AEFE— AP AE TG I I A 5 e R IR I REE A1 —Fh BB Bk
results = {c for c in 'abracadabra' if c not in 'abc'} BAERFAEES (',
'd'}. 2 comprehensions.

single dispatch -- ¥i53jk —Fifigeneric function 73 YRILA, HLBRET BAS U LEBDR LR -

slice -- VI 5 HALE THEE sequence I—3Pr0IXI 4. YR @t 8 FAsbric k@@, 16 11 H4H
JIANLAE B TS, flil variable_name[1:3:5]. HF4ES (FR) FRCERNEEH slice Xt
%,

special method -- $§5k Jji% —Fi i Python G Y T59E, AR IEAS B PATHE E SR AE B AATINAF 45 0 X
M5 IER A PRI AU K2k . RFIATT ¥R S0 2 DL specialnames .,
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statement -- {54y HAERFE (MU “H) BARRANL. —ZKBR A DA —expression BUEANHAT
KHEFIEER, Bl if. while 5 for.

strong reference -- 5 5|}l £ Python () C API W, 585|245 A 51 RIS i a X w5 H . e
5| HEAES A Py _INCREF () SRIREGRS | H MAEM RS | A Al py_DECREF () RFENE .

Py_NewRef () PRERIHH TR —MXRARG | . EH, SOFER B ARG | 1R RS %
5| FIE A Py _DECREF () PREC, DAREGS| A .

Hi&E S fborrowed reference.

text encoding -- LA GIS#E I, ¥E Python W, — P F & 2 — 5 Unicode 1L 15 & (F8 B 25 U+0000--
U+10FFFF). N TAHHEEH— D74, EFRERF e —h Ty,

R NP I — APPSR i, 7T P8 B QU TR R a7
ABFA R SCAFIE b, BRGNS F I

text file -- SCASCHE —FREWS IS st X4 file object . TH— 7 SCAR SCAASEBR F& T 1) — 1] ) 735 B B0
T H Bk Brext encoding . SCASCAFRIBIFAFEPASCAEE ("ot B 'w' ) FTIFRISCHE. sys.stdin,
sys.stdout PAM io.StringIO HJEEMI,

FiESFEbinary file T fRREW LS F 5 2 7 BYSCIRI SR .

triple-quoted string -- —51'5F 4 I RAW = ADNELNT|S (V) WERGS () WP ENTEDRE
ESERAM G SRERN TR AT AR, HRAZMAL. ENAFRETA RN TR
SRS RS SAING S, IF BT AR AT M o T S R AT, 7RSS SURY A £ IR S 4 A

type 57U pE— Python X4 8 TAH AR AAKTSGAEA —MZEA, BHEX R, v RAHRE
B __class__ @k, di&i@id type (obj) KIKHL.

type alias -- JSRUM F, —AIAUEY[R] SR, BIED7 AURIEIBURE 4R E RIPRIRAT o
KB Z Bt A 2 22 i Biln:

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:

pass

AT DA R g ] e

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

Z I, typing Fl PEP 484, JHUG XTI REMTEAHIA
type hint -- MR annotarion JA8 R FKJEPE. REIWIE S B0R FHETS & FUH LT,

R AR A T R0, Python ANEOSREEME, (HHAIXE AR THEIEM , FFrIHrE) IDE B
b SE .

A, RIBMERREI RN T A typing.get_type_hints () HyhiH], {HJEHRAS &N
AHAPA.

Z 0, typing £l PEP 484, H g% ib I RERY RGN A .

universal newlines -- J@iJIJ#41 —F S CARP 2, FFA N IrAFFS AR B T4 AR . Unix 1745
RASE "\n'. Windows IJZ5E '\r\n"' PAMIHAR Macintosh ({25 '\r'. =, PEP 278 il PEP 3116
Flbytes.splitlines () THEHEZ HZEWMH.

variable annotation -- 28 HbRi: $AF & B B M annotation
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FERREAS R R R, 3 ] e HO

class C:
field: 'annotation'

A EAREE PO R 23 BIANA N AR B2 int JERUAY(H:

count: int = 0

AR AR A B TG ff R I annassign — 7
Z: I function annotation, PEP 484 1 PEP 526, H.H iR T Il ThfE. 53125 annotations-howto DA T (i
FPRYE R SRS 2

virtual environment -- JF{IIAEE — PR PMEZ R B2 1T IREE, A1 Python F PRI AR P AE 22 fil
48 Python 45 %2 fR§ A2 T4 - R 5 LIZ AT HEAL Python REREFEAITH
FHZIL venv,

virtual machine -- JBPL — & 52 4238 & B0 @ LA AL. Python 2 LML AT P AT 7 15 55 Gt 1% 4 T A= 1
i) bytecode.

Zen of Python -- Python 2 i 5111, Python 4t 110 J50 I S 472% , 47 B T BAR 5 B SO RhiA . 5 A SE ALK Y
PEAL RSP A AT Lmport this”,
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APPENDIX B

i A

XY Z H Sphinx A reStructured Text J§AE B, Sphinx j&— % AL H Python SURY T 2 5 1) SCRY AR GRS -

SR BT P R, WAET G2 %1, TR Python A% 5. ML AR B ARt BER, 52
reporting-bugs | A2 5. FeA KA YCD By ¥ |

RN it -
o Fred L. Drake, Jr., J5i4f Python SR T HAEZ Q5% , ARE 2 M
o JHF4# reStructuredText Al Docutils ZA44:f#] Docutils T H ;
« Fredrik Lundh [#}] Alternative Python Reference 31 H , >}y Sphinx $2L/F 210 5T

B.1 Python JC#ipYaikE

ATRZ X Python i575 , Python AifE %Al Python SCRA GTRREY A, Bl Python JATHS 7 A f) Misc/ACKS SC41
T TRk

AT Python #:[X it AFITTHR, Python A4 T Ak €0 SOk ——5HEH A4 !
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appeNDIX G

7 B FiF AT

C.1 zR#pImE

Python 17 225 A T BN BABFE ¥4 (CWI, U https://www.cwi.nl/ ) f#) Guido van Rossum F 1990 4E4{;
W, AEA—T 1M ABC HiE & . 48 Python (35 T2 % H H A AR TTEK, Guido {52 H +
AR .

1995 4E, Guido 7£#52 Je WAN B E Z A 5T 22 7 (CNRI, 0, https://www.cnri.reston.va.us/ ) #k&EAth7E Python
ERTTAE, FFEIRE A T 2 AU

2000 471 H , Guido FI Python #%.00FF & |41 BA#4 %] BeOpen.com {247 T BeOpen PythonLabs [P\ . [F4E1 H ,
PythonLabs [#] A %% | Digital Creations (¥{ >}y Zope 2215 U, https://www.zope.org/), 2001 4, Python {44
2% (PSF, I, https://www.python.org/pst/) J57, iXi&—A~% A4 Python AH 5 HIH =R A @ i FIH 2 .
Zope AT IIAE /2 Python 3Ry EL G S e B 51«

JTA 1) Python FASHS IR (A IR & X2 7 https://opensource.org/ ). Pisi I, #iKZ%L Python it
AJE GPL AN FRELE T RAMAEN .

LZfhRA | RE F i aEE GPL#%& 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI Py
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 | 2001 PSF 7w
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF P~
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF =
22 REE | 201 2001 %% | PSF =

{Efi: GPL A AR M Python £ GPL N k1. 5 GPL AJA], Frf Python ¥4 Al IEAR FL &4 R 1B MG
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RIS, T TC R TR P Sk . GPL SRA R VF AT UE(E#S Python I DA HEAE GPL " AR5 A (1 5
HHERFAHENATT .

I ARZAE Guido 155 F TARRYSMIRG IR, (151X 28 KA A Wl E

C.2 FRER= LAIH 5 & A Python ByZRFRF0F M

Python FHISCREAY G VFRT I BE T PSF % +T #95

M Python 3.8.6 JF4fr, SCREAH YA #AEHE AU A TR R TR 52 PSF VR ] PRSUNI SR 45 2 BSD 8+ HXE
VAT

HLe4] & 7E Python H A EIE B TR [ A4 0] o X B8 0] & SN 40 2 RS — [R5 H . A i seifa]
HIAN SRR F3 S DI Fe S 04 57T 5 o8 3t

C.2.1 FHF PYTHON 3.10.19 &Y PSF #Fa]tipil

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.10.19 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.10.19 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.10.19 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.10.19 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made to.

—Python
3.10.109.

4. PSF is making Python 3.10.19 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION..
—~OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.10.19 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.19
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.19, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach.
—~of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—~relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.10.19, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 ¢4 BEOPEN.COM o] fihil

BEOPEN PYTHON FFiE 4 AT 156 1 iR

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOEF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.

(Rt
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(22 30
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FAF PYTHON 1.6.1 ity CNRI ¥ a] il

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property

(Fotakss)
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(£ 50

law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 HF PYTHON 0.9.0 F 1.2 #) CWI ¥ o] HipiY

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE .

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.19 DOCUMEN-
TATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 Wi YT o] S8
AT Python % ATHLCTAG S5 =7 B b VAT RO , AT AR A28 LRI

C.3.1 Mersenne Twister

_random A E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 25 113,
. DA (FFH):

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C3.2 EEx

socket HiHUfifl T getaddrinfo () fil getnameinfo () ZEREL, BAIMACE{LT WIDE i H F A [7) 5
SO https://www.wide.ad.jp/ .

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ' "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN 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.

C33 REEEFRS

asynchat fll asyncore fEHEE DA R FEEH:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &8

http.cookies Bl &L FFEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITERR

trace HHALE DA I

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#§

uu AL DA AR

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML 23 =R A

xmlrpc.client fEHVEL S PARARH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

(Rt
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll fHE S DA ERE:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select HHKT kqueue fRHE H AL 5 AR A HA:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

(Rt
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 3443 & Marek Majkowski’ X} Dan Bernstein [t SipHash24 LR SE P A& AR EEHA:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c HEHE T C p&%k dtoa Fl strtod, T C XURGEEEUMEFI A AT R Z [ 64, BEIRAE A H
David M. Gay 4 519 [R) 44 3044 . B BIZ SCERTFE https://web.archive.org/web/20220517033456/http://www.netlib.

org/fp/dtoa.c P, 7E 2009 4 3 J] 16 HAZZ 249 I hh ST HA 5 DA USRI Rl A= B

/****************************************************************

*

* The author of this software is David M. Gay.
*

*

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

*

* Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

*

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*************~k***********~k***********~k*************************/
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C.3.12 OpenSSL

WARBAERG WA, W hashlib, posix, ssl. crypt B OpenSSL FERIRE R, ML, AT
Python ] Windows FI macoS ‘2% F2 )7 Al B U4 OpenSSL FEFJ#% U1, BrLATEREAL RS T OpenSSL 17 AJ LAY
1

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

L T S I S N S S S S N S N S S TS N S S S A e I T S N S S S N
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SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eayl@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

L I R SR T S N S IS S S S N S N S N N S S S T S N S N S S I I A

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1.

Redistributions of source code must retain the copyright

notice, this list of conditions and the following disclaimer.
Redistributions in binary form must reproduce the above copyright

notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

Eric Young (eay@cryptsoft.com)"

The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).

If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

(Rt
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THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]

Lo I A T I S S N S

/

C.3.13 expat

BRAEBE ——with-system—expat BCE THH, 50 pyexpat § AR M5 expat R4 DAL EAY:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINEFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.14 libffi

PRARMIN ——with-system-1ibffi WU THE, BN _ctypes ¥ HNE (17 libffi JHEH5 DIH Y

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘'Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ' "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

R ARG EAREIRY 21ib BAKIH ek T A, W 55 zlib JACR 8 DR 2 1ib 4%

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {#i W& M 3L IR EL T cfuhash T H:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

PRIEMH] ——with-system-1libmpdec FLE THIE, G0N _decimal FEHSE 427 libmpdec 45 D14
1.

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

(Rt
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THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N i EH

test ALY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) F2HUH W3C W%k https://www.w3.
org/TR/xml-c14n2-testcases/ AR 3 253 BSD ¥ R]IE & 17

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 LR ] T SoX I H Y g771.c AR EREACHS . https:/sourceforge.net/projects/sox/files/sox/12.17.7/
sox-12.17.7 tar.gz

BEIEACHS 2 Sun Microsystems, Inc. {877 it H- Al (G BRAIHUAT A o P AT DARS DU Bl A28 e e A AT i
T
SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUDING

THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PUR-
POSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRACTICE.

P Sun JEACHD AR I F AR 32 559 HL Sun Microsystems, Inc. 34 X4 VpBhELli . HEAS . &
langai

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE INFRINGE-
MENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE OR ANY
PART THEREOF.

TEFEATH 5 F Sun Microsystems, Tnc. 57X (E (e A BRI S s LMK . IIH00 R 251
B, B Sun ORI 4k 5

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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Python 53X {7 304 :

JRALBTA © 2001-2023 Python Hff Bk 2. DR B AT AR

AT A © 2000 BeOpen.com., & B FIr A AUH] o

AL © 1995-2000 Corporation for National Research Initiatives., {7 85 A B .
WAL © 1991-1995 Stichting Mathematisch Centrum. % & FIrg AUF) .
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2to3,117
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function annotations, 34
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function annotations, 34
>>> 117
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_ future_ ,121
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PATH, 51, 115
PYTHONPATH, 51, 52
PYTHONSTARTUP, 116
EA
for, 20

A

abstract base class —— W& %, 117

annotation -- AR, 117

annotations

function, 34

argument -- %, 117

asynchronous context manager -- ++ ¥ L
TXAEEE, 118

asynchronous generator —-- ¥4 i £, 118

asynchronous generator iterator -- 7
Bk AR, 118

asynchronous iterable —- R ¥ % Xt £,
118

asynchronous iterator —— R¥ %R HE, 118

attribute -- B, 118
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B
BDFL, 118
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builtins
#Hk, 53
bytecode -- F¥ 7,119
bytes-like object -- FHA £, 119

C

callable —- TiAHAX £, 119
callback -- [, 119
C-contiguous, 119

class, 119
class variable —-- %% &, 119
coding

style, 34
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complex number —--— & #, 119
context manager —- T X&HE, 119
context variable ——- FTFXZ&,119
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coroutine -- P, 119
coroutine function -- W& E %, 119
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decorator -- 4, 120
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120
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filesystem encoding and error handler
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for
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function -- I, 121
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help
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interpreter shutdown -- @E#ZXH, 123
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iterator —-- # M #, 123

J
json
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keyword argument -- Xx&F 5, 123
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lambda, 123
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list, 124
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magic
method, 124
magic method —— JBEARF %, 124
mangling
name, 81
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method
magic, 124
special, 127
R, 77
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module, 124
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module spec —-- HEHEHAE, 124
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object -- X %,125
open
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P

parameter —-- &, 125
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path

module search, 51
path based finder -- ETHEEZEHERE, 126
path entry -- B&EAH, 126
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path-like object —- BZEX£, 126
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slice —- Y H,127
special

method, 127
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