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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
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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 fEREESLE W] HBIMLEe iR g 4%l /usr/local/bin/python3.11; ¥} /usr/local/bin A
i) Unix shell ()48 22 B8 A2 50 0T AE A5 A LR @ 22k B3 e

[python3 11 ]
R, HEETPAYE shell H13Z 47 Python ' o PRI A] PABERE 448 H ok, AR A T BB 3R FE A (08 ANk
ANEHE, w2 A A B i) Python KAl RAEHL . (AN, & WASIEIKIZILH /usr/local/python.)

{F Windows #l#% 244 . Microsoft Store Z-%% Python 2 J55%, python3.11 ARl i . WRARZGHE T
py.exe JEghEs, BRI py 654, 155 setting-envvars [ fif At 55l Python (1) 5=,
EERRHGT, @A XSRS (Unix B2 control-D, Windows HJ2 Control-2), ¥i<iE RS,
IRHPRESED S 00 WIARRBERL, BATRAFI AX A2 quit ().
TESCHF GNU Readline FERI RS, MERERRATORA BN B IG 2 B CmiR . D g, kb % . BER
SRR AT AR PO 7 U2, ZEE U L Python SR AFIN, A Control-p. Wi “ME” SRR+, it
SR TaRE TES TR Z X m i Aot it i, TROIREEE. QARA R, SKERT AP, WA
XF TR H R RAR N R A WA TR
TRRERS ) HAE 7 U] Unix Shell: H15 tty B85 RERAbRIES AT, PTRARZ B G se ORI A T A 25 DA
XS, SRR A SO I, D SEBOF AT SO Y A
73— MRS R R 7 U2 python —c command [arg] ..., XAFHAT command HYTER], 24T
shell ] —c #3i. T Python 154) 285 40 & 2548 Bl A 23 B shell FRFRXS R 24T, 0 H B 5[5 F A
command FEFF .
Python BBt th i DY VERIAME . % A python —-m module [argl ..., 24T module W53, X
IR TR AR S & T —HF.
AR BT A S, REAE AR FRSET, I ESsi -1 AT PAT .
AT T A 1 WL using-on-general .

UUnix /AT, 4 TR SR Python 2.x 1%, Python 3. ARFEAENA T MM X144 A JE 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, AR AL, IEERZS3R . S ERRDA 1 I0E; KA EMASENT, sys.argv([0] 2%
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
AR, URBATT 5150, TIBERIZAK TS (5>>) 20 ARSI, 5 K 2RFH,
BNZEAA (..o SEARRRERRIT, PSEURYGDAE . B, AN, RIF AR RA

$ python3.11

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

[GCC 10.2.0] on linux

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

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 —*- J

HH, encoding W] PAJE Python S FiR(E & —Fh codecs.
Fean, FEEAEH Windows-1252 4gfish, YRS SCHAZE 5 AL :

[# == cerlings Epil252 == ]

F—ATH NI A — P BISMIELL, IRRSLAUNIX “shebang” 47 JF3so U, Sl s B EEEHESCIRIIER — AT B
LUE

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

&

2.2. FRRBANIBITIMG 7
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CHAPTER 3

T

Python 1%

&

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
FIRGRZATaAN, HE, ZHRA—D2E1T,

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{EitH 28
WAE, 2K —LEfRTERAY Python fiy 4. JRBNAFRERS, SREEIURTF (5>> ) L.

3.1.1 5

R R — AT BT SR AR A A — D RIE, R MATRE. FREAREW: R+ -,
-/ AR PATIRAZR BT (O) ATHU KRBT 41, Flin:

>>> 2 + 2

4

>>> 50 - 5*6

20

>>> (50 - 5*6) / 4
5.0
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(% L350
>>> 8 / 5 # division always returns a floating point number
1.6

BHC (0, 2.4, 20 ) WORBLE int, WM (A0, 5.0, 1.6 ) BRBLE float. KEREGELIRNLH
R RA,

Bikis ﬁQOM R [F SR AR floor division 158 — N EEEEE ARV AEH // 12845 EiEAR
PRATPAEH %

>>> 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 ] ** 25 AF 1 Hafe )"

>>> 5 ** 2 # 5 squared

25

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

&g (=) ATHAREMME. WER, TN ERRAFR LA BN

>>> width = 20

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

WA R E SC (B, RIRME) , (%A SRR R

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

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

Python £xTHI SCRAF AL IR ARALZ REIIZH AL BB T R

>>> 4 * 3,75 - 1
14.0

THAAXT, LRk RARSRAASE . 8 Python MfETHEARN, MR RLI T PR 3,
Bl

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

>>> price + _
113.0625

BT )

U b — R SEORTS, DA —3% 2 SPMRER - (3%*2) , Pk, S50 -9, SRR AN, I HAE] 9, WM (-3) **2,

10 Chapter 3. Python &g
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(B LE10)
>>> round(_, 2)
113.06

A Y e, AZOhE BARE, BN Sal@— MRS R E, AR HEEE
FEREMA B

7T int fll float, Python iA S H HABEF2A ) filfll Decimal Bf Fraction. Python ifNE S E 4L,
JE4 5 B g TR A (Bl 3+55 ).

3.12 XK

B 787 Python iB W] ABRAESCAS (h str RMFOR, FON “FAFH7 ) o XEFHEFAF L7, B rabbit”,
Z i Paris”, Ai]F7Got your back.” #FFE. "Yay! )7 EATATPAMEMHIRGS (L) BOGS
(") ORARR, SERsE AR

>>> 'spam eggs' # single quotes

'spam eggs'

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

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

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

ThRGISA L, BATHER AT “F 7, BAERTH— \o 23, JATHA DA A 2815 5

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

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

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

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

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

7E Python shell 1, =47 Ef G SCHI ) FAFERAREOR T REA ] . print () MBS ERRHNGS, FTH
ZEILIE SURREIR AT, 7S B B

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

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

'First line.\nSecond line.'

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

First line.

Second line.

R BERTE \ AP SOSRARTAT, ATVABEI Rbs 545 %, FE51 5 AIA N © 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

P SHAGEF AR, FERTRI \n LS (1) G (L) BRIk KRR S O, AR
G5 BFE OGS " (EH ARG S5 U\ ), 2T,

3.1. Python FH{EitE 2% 11
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IR FAFER AT — DRI R . — DR FAFER AR BELATT LD \ T4 S5 I FAQ 0 H TiFEZ
F MG INE -

FAPRFHE A S 247, RSl R =g mrr Gl L SRR R )
WFEATEERAT, AW AESATRY R G —A \ Rkt ol . 2 LA 7R 11 -
print ("""\
Usage: thingy [OPTIONS]
-h Display this usage message
—H hostname Hostname to connect to

nnu)

AT (IR A TR A AR TE N ) -

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

TR DA + &9 CRiE—i2), e A » R

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

B ZA F45 $ FaE (FI5RENTR) 2 AshEH:

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

PHED BRITR R AT, XSO RERR SIS -

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

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

XA GEM T WA FIE, AT A REEAN:

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

AAAAAAN

SyntaxError: invalid syntax

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

AAAANA

SyntaxError: invalid syntax

GIFZAAR, NGRS FHE, 2+

>>> prefix + 'thon'
'Python'

TR &350 (PR, B DFRRRGIE 0. BPRRCH CHRIA, W KB — 74T

12 Chapter 3. Python &g




Python Tutorial, A {Tha4 3.11.11

>>> word = 'Python'

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

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

R E SR, BRSNS

>>> word[-1] # last character

lnl

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

>>> word[-6]

'Pl

HE, OM0—#¢, Hik, BRGIM 1T,

In addition to indexing, slicing is also supported. While indexing is used to obtain individual characters, slicing allows
you to obtain substring:

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

IR RGIEOMERA T TR RTIN, BOAEN 0, AWETHRT I, BRI E PR 4

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

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

lonl

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

R, WaiRuSUR I, EAUSTREH. Ht, s(:1] + s[i:] BE%T s:

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

WA AR FEBRARY) R, R RIS A 0, B TRFRAER N 0, fa— DA Mis n, n
TR, Bl

fom oot

Pl yl t |l h|oln|]|

fom et ——+

0 1 2 3 4 5 6
-6 -5 -4 -3 -2 -1

FATHFRTATHPRG] 0.6 KA, 2 AT RM IV FEERG I E . § 8 j YL i R 2 B A
Xt R A AT AL o

TR RRSIT, AERWARGEAES, Y1h KREZEILRTIZ%E. fili, word[1:3] K

e 2.

RO Al

3.1. Python FH{EitE 2% 13
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>>> word[42] # the word only has 6 characters
Traceback (most recent call last):

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

Hi2, Y& s =5

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

>>> word[42:]
T

Python “FRFERNBEMB TR, Jeimmutable (). AL, A7 AFE NG 07 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

PRI FATE RO AR

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

>>> word[:2] + 'py'
'Pypy’

WEBREL Len () IR FAFER IR E

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

S
textseq
TR F PR, ORISR & R R
string-methods
TR SR REZ I SR ITE-
f-strings
W iR A A R T
formatstrings

fifif] str.format () #ILFAFEE .

old-string-formatting

KPR T % AT P AT A

14 Chapter 3. Python &g
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3.1.3 %K

Python SZFZF 2 ARUIRRAL, WARFAFEAAGE—E. R 2R, BT SRE, E50MRA—
AfE. 2V R AR S AR TR, H LT, AR AEAH

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

e (BHAM P Esequence K1) —Hf, FIRMSFFRTIFYIA

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

1

>>> squares[—1]

25

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

LIESUSEE =PRI (o

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

Simmutable FFAFERANT], B Fefdmutable 2884, H 28] PABAR

>>> 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]

PREATATESE L (1] 1ist . append () 7 ik, TEAIFARIRMBTAH (FRATHAEEE N EL M I IE)

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

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

Python w14 ] BRAEL A5 AN XA il Bt o 4RI R (E S — 2 E'HT ARG A 897 k. RiE
AR R AT AT B SRR S 5 T e g et AE R 3.

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

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

>>> rgba.append ("Alph")

>>> rgb

["Red", "Green", "Blue", llAlphll]

DI BB BB SR ICR AR . AT UL et Sl [0 51 20 Peds DL :

>>> correct_rgba = rgbal:]

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

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

["Red", "Green", "Blue", "Alph"]

3.1. Python FH{EitE 2% 15
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IR IRAE AT VAR S K]S, B 3 2 A9 36

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

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

>>> # replace some values

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

>>> letters

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

>>> # now remove them

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

>>> letters

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

>>> # clear the list by replacing all the elements with an empty 1list
>>> letters[:] = []

>>> letters

L]

WEBEE len () 3 H73:

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

EAIDMRES IR (RIS AL SRR 5)R), Bl

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

>>> x = [a, n]

>>> x

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

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

3.2 EMmENFE—E

29K, FATAREH Python SE U M "G ZAES5 . Bldn, FATrT AR R IHXARS 22 R0 52400 B bk
AT FEA:

>>> # Fibonacci series:
# the sum of two elements defines the next
. a b=20, 1
>>> while a < 10:
print (a)
a, b =b, atb

0 U1 W NP PO

16 Chapter 3. Python &g



https://en.wikipedia.org/wiki/Fibonacci_sequence

Python Tutorial, A {Tha4 3.11.11

ABIGIN T I HIRE
o BATHH S EMAA: AR a M b FINRGHEOM 1. faA3H T - REEME, KA, F

SHIBRPTATFEE, AR AL AT A AR S IORT (EZ AR RS SRAEMUT A 25 A

while PR H B (XM a < 10) NEES—EMAT. Python Ml C—Hf, (LATIEZRAATHH,
TN ENFAFE AT AR PR R ME, 5L b, ARSI LA RIEREPNE, =
FEA A . 7 B b T SR e A B HU . OBMERF I S A C S —HE: < (UNVF). > (R
T = (&T). <= UpTEHETD). >= (KT%HT) K= (F%T),

PAERRMR IR da ke Hipt@ Python HAUEA] M ). TEALHAMAATIR, AT DHIEMITHA A%
(BRHIRAT) o (I SCA S B mT DASE B B A2 2R B A D7 55 BT R B SCAR G BB SO I Bh ik . <2
HAMARLGIHRAIN, SHERJEAZ AT 3oRse i (R0 b A RBE M —17 A 2 A B 5
—11). R, F—YuEArE— TR 4R

e print O REEHAESHOOME. BT ATLAAR—Zk 02480 (R, sl i Sasm sl )

gix

BB Z NS, WIEF SRS TS B TERANES, ARSI S mA
A, XA ASE B AR S A

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

KEETZHL end W] ARG IS TR BT, SO0 75— iR

>> a, b =20, 1

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

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

3.2. EAREENE—E 17
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CHAPTER 4

ESEHRIE

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

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 ==

print ('Single')

. else:
print ('More')

More

BN ELA elif H5r, else V2R, KEEFelit Relseif M4 E, M Tl ZmgEit.
if ... elif .. elif .. FHAIPAMIEH EiES T switch B case 1B .

IRREMESZ AR RIMTH, SRR ERR SN, match IR M. T Wmarch 1% 4]

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 M 1 By M AE 225 X 22 TAE A [R) B 2l 2 AR Y N 25 . 1) B 3 S 16 AR 2 T4 1) R AR 3 B s iy 22 T
£E:

# Create a sample collection
users = {'Hans': 'active', 'Eléonore': 'inactive', 'E KEi': '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 () HEY

WEREL range () T4 A2 H01:

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

S wWw N e O

AR P S A AR 4 E I IR fE range (10) ZEAG 10 AME——KJES 10 BFSI T A iR R 5]
range A AANAN O T4, HURJRAFRRZE GE Y Ky (B b K ) :

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

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

&)

20 Chapter 4. EZ{ZH|iHTH
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(B LE10)
>>> list (range(-10, -100, -30))
[-10, -40, -70]

TR RS ERTH), W AALE I range () Al len ()

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

0 Mary

1 had

2 a

3 little
4 lamb

A RZEE T enumerate () REAR T, FERET 09457,
WER B AT B —A> range 25 KA AR B 505 -

>>> range (10)

range (0, 10)

range () IR RIEARZ I AR A —HE, (HHSCEFIRA—FE. 20 A EPOE A4 —
AN HR BRI, SO FAEAE BOE — S AR SR, I T 1.

DR AR A AT 1A Giterable, & AR R T BRI /?EIJ{EB’J BRI ZHL. for IBAIRIRIXAE
AREFFAE S PARTIE A RAE S R eR BB A sum (

>>> sum (range (4)) # 0+ 1+ 2 + 3 ’

6

ZIEBRMEBFIELZREMGEANR, SUARTER RN SR R s 2 X —8, JATRTE
list () HIEZ4HTY.

4.4 (IR HE) break. continue EG N else F4)

break IEAIFBH I — 2 for B while fEFH.

for { while JEIAA[ PAEHE else T4].

1E for fEH, else THSTEMA NS R iS5 — K ERZ EHAT

fE while JHERHY, BRI A BB R AT

TCEWBFERR, WIREH break MEEH, A4 else ?’tﬂ?Jt ASPIT.
THEE R TR for TEFE 61T

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

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

4.4. {EIAhH) break. continue EEGK else ¥4 21
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(% 50

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

OW 00 J o Ul v W N -

(4l , XM EXAS. (FHE: else ThHBT for 15, A@T if iEH].)

else A TR L 1 £ 1BA)AY else 4], B4 try iBAW. try A1) else THIFERKAERH
NHIET, TE3RRY else TAINAER KA break AT, try EARIREE IR T a9 452,

continue ifffy), FFEER CilE, AIATIRIAE T —IEAORSREE !

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

[

if num % 2 ==

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 184

pass EHAPITEMSIE. ik EHE—NER, ERFEFHRITEMEIER, "TRAMER%ER . filn:

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

X TR R MR

>>> class MyEmptyClass:
pass

pass B IVE KB AFE R IR S 5 A0FF, IEARRRHEE AR R RIAT % . pass SUEREHLZ

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

29 Chapter 4. EZiE§IiiTHR
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4.6 match iEfq)

match BAJ#Z —ANREXIHIEEHES D E A case 4G I — R BT IR . xFm L C.
Java 5 JavaScript (DA Z HAWAR P THET) W AY switch 154, (HHSCE B4 Rust 5§ Haskell H1 kT
it A AR SWETT, I e DURBUE R ALAGT > (FFIRC R B4 0 @) RG4S

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"

EREG MU RS PN BB E S I . WRBCA case DERCALTS, WA ST
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, y):
print (£"Y={y}")
case (x, 0):
print (£"X={x}")
case (x, y):
print (f"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:
def _ _init__ (self, x, vy):

self.x X

y

self.y

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

T

4.6. match iE4) 23
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(B LE10)
print ("Origin")
case Point (x=0, y=y):
print (£"Y={y}")
case Point (x=x, y=0):
print (f"X={x}")
case Point () :
print ("Somewhere else")
case _
print ("Not a point")

VR DALE R Hy R PR UL T HE RGBS (101 dataclass) P66 FT B 80, Akt il AT A R0 it
#_match_args_ BERIBPICHBIR OB IR XA G TIAE. RN Cx, 7y, ML FEL
RESNEM OF LAY v BHEHEE] var )

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

1, wvar)
1, y=var)

SO SR 33— ARl R A IR R0 55 5 20 i) — M IR X, SR B A28 B N ]
fi. match iR RSN R—LFR (W LT var) BE, MASRELS RS04 (W foo.bar) . J&
P (BT <=l y=) #1240 Gl HUE97C.07 R, W EHK Point),

B MR IR E . 250k UE, WERFATA —A>H1 Point W53, H Point i T __match_args__ Hf,
FATAT X HER LA E |

class Point:

_ _match_args__ = ('x', 'y")
def _ init__ (self, x, vy):
self.x = x
self.y =y

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

AT AT — IR L€ F4), BN “RI . WEPRAHRIUNERAE, W match FF4EZE22 > case
TR TR R ERH R A EAE AR IROR L Al .

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

KR — S S B

o SIRAIRIEZEML, JCAMSI R A S MR & SOF HAEhs ERRREIL AT E RS, A2 ENA
AEVEECE AR B AT H

24 Chapter 4. EZ{ZH|iHTH
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o FH Y AL (%, v, *rest] Ml (x, y, *rest) FIFIN AR MY S 2 — RN
BEAE * JRIAFRETT A _, FEPA (x, v, *_) VLELS E/WIRGTE], ALY E R4 5 .

o MRS {"bandwidth": b, "latency": 1} MFHLPFHEFR "bandwidth" ] "latency" HJ
. BAMNREESWZNE, X— 5 FIRAARR. **rest XM OE . (B ~*_ SR ITTARM,
WOR ARV . )

o TR as KETRAIE:

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

FHEHA PRI “ASTCRMI p2 (R AR S A S P51
o REFCFHAERALANGFIE RN, (FREBIXR True, False Ml None UE4% id FLELHY .
o BT DA R A . EATRAER I SRR B, AR e TR R Tk A i -

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 : (")

.

AR Z R0, TS5 AR IR S ) PEP 636,

4.7 EXLEE

AR BN AT DA H R S R A P 3 IR SR R A

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

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

FSCRRE M KB def, JREREEA SRS WIIIES IR, REOERMN T 1) h, I Haigidt.
PRELN IR S — ZRE AR P AT I , R P AT R SO PR, RO docstring, PEULSUAS AT o M I SCRY
FAFER AT DA A B A AR SR A T IO, 18R] AR A AR D SE AU I B A B SO s Python JT % ¥ #
U I AEA GRS P SO A5 R I B 2D 157

4.7. EMH 25
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BRBAE AT I JH BR RS BTS2, T RS BIREEEAE RS2 5 RN, Bk, £/
WS REERADRE, K5, BINZEBSHRTSE, BReRF5E, RaeNESRASHE. Hik, R
BAIPAS| 4R B AANZ RER A B, (HESF AR AN BRI (k)2 global 1EA)E X4 JR7E
&, o nonlocal iIB4)E LIINZREAL ).

TEVE FH BB 2058 b2 (552) 51 BB B0 Rl is 536 s Tk, s 4eda 8 m Rfkid
(1) (HAP g AR IR LSRG 51 AT AR R ) | 24— AR B i 25 oh— AN Bt 2 iz i A —A4
B R AT 5 25

PREE AE LIRS R P L R A% 5 BRI G A E L . R BB FR Tl X A E A H P B E eR
Bo ] DAE I HA A FRAG 1 A — AR BOG 5, I g

>>> fib

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

>>> £(100)

0112 358 13 21 34 55 89

WERAR A AT, ARATRESIAY £ib AR — A, WOV BEBRAREIE. 5% 1, A
return IR RRBCIA R BIE, RUFIXAMERTREAN 4 TCI. XAMEFRA None Ge— N HNEAFR). @H
R SR 2 BRI AR [BI{H None. AILRARHA FEE AT A print O AR E:

>>> fib (0)
>>> print (£ib(0))
None

2 5 A EL B HH 2R PO BB S AR, TR a8 S5 A8 e i e At s ey 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

>>> £100 = £ib2(100) # call it
>>> £100 # write the result
o, 1, i1, 2, 3, 5, 8, 43, 2i, 34, 55, 89]

AMBF AT —LE Python JjHE:
o return IHAJR [ EREI(E. return BT RIANSEHT, &[] None, PRELIATSESRE H iz vl

None,

o i8] result .append (a) WM THIENGL result [ Fik. HER WET MEMEE, HAK
M obj.methodname, HH obj BFANGL (WPAg—1HKIKX ), methodname & X GIWFEALE
S IESTR AERZEEE SCT AR . AR SEBL0 7% T DA AR [E]  24 BRI 2277 A2 1
o () ETTPAE LA CHMRERF G, SHE.) LRBlh BRI append () 2 M5 EX
iﬁi)‘(ﬂ‘]; ERUENRORBEIN—IHITR . EABIHEERET result = result + [al, {HAL
> <E—[§}°

VSRR L, xR RIAR X FETELE, B, MR AR RN, R e B U AT (AP R .
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4.8 HEE SLIFHE
B SRR TSR B CHLT =T DAL 2 B T

4.8.1 BAIAMESH
R EFNMER AR A BT VAo, WA B SCRE DR 28, Bl

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

ye', 'yes'):

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

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

A PRECT A DA =X
o HAHMESLS: ask_ok('Do you really want to quit?')
o 5 —ANA[ESEE: ask_ok ('OK to overwrite the file?', 2)

o 5 WY JFH 82 % ask_ok ('OK to overwrite the file?', 2, 'Come on, only yes or
no!'")

ABLEMEH T RET in . HTHIAFIIHREEEREAE,
BROMEAE S T L R BOE SOPSRAE, FTRA:

i=5

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

i =6
£0)
Bl 2 S,

REE S BOME TR K BOME NS, ISR OIS 2 Ry, S A 5% R R 45 2R -
B, R R e RBUSLEA ] HE S S AL

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

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

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

ARG SR Z A1 3 SN E Iy, B AR 7 304 5 eR 4

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

4.8.2 XRFBH
kwarg=value FBRHY % 48T S tT AR T BT BORURGINT -

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, "!")

KBRS SR (voltage) MIZ=ATESHL (state, action Ml type). ZERETFFIT5K
VR

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

S
~ W NN R R

positional, 1 keyword

DAL B R 7 R TR

parrot ()

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

# required argument missing

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

#

unknown keyword argument

PREOR I, KRBTSR AR B SRS . P A 215 1) 88 7 S B AL — A B B0 2 9 S 8L
(K, actor A% parrot WAHMSE) , KEFSEAINTIHFAEL, XWAFHLESE, (Hin,
parrot (voltage=1000) HARL). AREMFE—DSEE UMK, w2 — PR BR i 2 ey i1

>>> 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'

JE—MNES N **name JERI, Hl—AFH (£ typesmapping) , % T 3L &5 R E E SR
N2 AN TR K72 8. **name TEZ [ PLY *name FEZ (F—/NUNE) AEMA (*name MAIHE
**name Fi ), *name BI04, EICHUEES I EZ ML ESE. BN, AAE CRTHX
FE BB
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def cheeseshop(kind, *arguments, **keywords):
print ("-- Do you have any", kind, "?")
print ("-- I'm sorry, we're all out of", kind)
for arg in arguments:
print (arg)
print ("-" * 40)
for kw in keywords:
print (kw, ":", keywords|[kw])

xR A AR 05 2R -

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

AR

—-— Do you have any Limburger ?

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

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

client : John Cleese

sketch : Cheese Shop Sketch

R, KETSEAE SR P05 78 e RO 0 — 2

4.8.3 H¥HEH

FOAMEOL T, SROTLASE B ol R e 7 4 2545 Python s %, S TibAURD 5 Wik, SRl BRIS R0
i%j;it, XRE, JFREATERREUE L, AINHESEIR UL AR . A EECRET, e (U R T
flids.

PRECE AN

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

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

/A RRIER . KRS RITESUHESHEA S R EC (8, (RS, XY XETES
Wtk iEE.
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BN XBFEN
PRACE SRR / A1~ I, SH00T DARR O B B B 7 AL B 4 R K

REESH
WAETANA G407y, FrEES T AMCH IURAZ E . AR ER, TESHIF R EE, HiXEES AR

K. (RN ERSIVEAE / (IERUL) ®i. / ATEESE EARIURMEES S HEES. MRE
WoE SChEEh /. MFREA RGBS

/JEAIDAR 5 R R T il AR X T IES .
BRI EFSH

S FRCH IR KT, BT RBFSEE UGB RS, NESEYIRPE A R EFE
ZHIANIN *.

ER #4151
A NI RBOE SORB, FER /7 F* peid:

>>> 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)

F—REUE X standard_arg @i WAL, X I B EATRR ], AT AT (7Bt T DA K B
ISR

>>> standard_arg(2)
2

>>> standard_arg (arg=2)
2

%A pos_only_arg WREUE XLHE /, UBRMEHAEES:

>>> pos_only_arg (1)
1

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

B=A AL kwd_only_args BIBREUE SGlId * FMIUR K ETSE:
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>>> kwd_only_arg(3)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: kwd_only_arg() takes 0 positional arguments but 1 was given

>>> kwd_only_arg(arg=3)
3

R JE— A BRBTE Al — A~ RO S, B T A = R 55 -

>>> 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'

R EUE SO, kwds 18 name 4R, PIE, FTRES(IE S name PEARLE SR

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

PR T FER [E] True, POMKRHEET 'name' B5H—MESHE. Hla:

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

Mk, (RGRSH) 5, STOAT . I, BECE SUE name SfERIRSH, *nane ' (I DAFER 5 bt
B

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

>>> foo(l, **{'name': 21})
True

BAEUL, SURAETES A PRI AE **kwds R, AR5
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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):

BERA -
o MHMRGLETES:, WILMER P IERENIES 4 . TS24 80 SEhn i S, 53 i 4 1 eR 20 S8 2
i, BRI B S M By, XAy SR

o YWESZA LR, HBRAFRT AL R BOE SCE Z) B, B PO L b se S 0 A E s,
(EWiPS7 52N

o XITAPL, ERAURAIETE S, FIRART IEASRIE MUY S 4 B R ) APT A2 3))
484 EETBIIR

T R, SR ERCEN LSRR W . XS (T ter2) ). FERAEEL
BWLSZA, TREA T EESEC

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

variadic ZHN T RIALBL BRI A RIRSE, Wik, EMEFEEESIIRIAKRE. *args EZRNE
e ASUA R MR RTS8, IR TS, AR ES

>>> 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 FEXBIIR

BRI T SR L E S, (RSB ARSI RBOTH LN, BRI #AE. B, WER range () K
BCEORMSTL I start Fl stop S22 . WRXBESLON RO, WEAET A &0, )~ ARSI
BOCARLH R

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

[3, 4, 5]

>>> args = [3, 6]

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

[FIRE, FHLRT DA * > AR X b r SR

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

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

&)
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(# E30)
>>> parrot (**d)
—— This parrot wouldn't VOOM if you put four million volts through it. E's bleedin'.
—demised !

4.8.6 Lambda FEiExX

lambda KT HTAIH/NIHIE A K. lambda a, b: a+b BEGREIWNSHINAHI . Lambda p& K]
TAEMFHELREOS RAGHTT . TEETA L, A RBUA R B gakal, 7Rl E, B HREFMREUE i
Vil SEREUE X—FF, lambda pRERT PAG | AL 15 H I ) A o

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

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

42

>>> f (1)

43

B lambda Fik =GR A R, 38T DAL AL BREUTA L8R S 2

>>> 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 XHEFITER

PATR 2 SORS AT HS A RIS U 205

BAT N R R R . D PRFRN . A AR BB AR G4 s, Ry i HoAth oy 303K
WX efF B (BRARIZAFRREY i il ik B ERVE R 301 ) o X —ATRAKR G FRIFL, DA 4Rz,

SCRFAFER N 4TI, S TATRON A AT, S R S S R A . R TR S T BOE, i
BRI LE . BIEHSE.

Python fffr i AN MR Python Fr AT A5 R IR AH0E, L, SCRIACPE T HW AR B BR it . X35
PRAEREIEVA R 200E . SR FAFEREE —1T X B IS — DN IEZSATUUE T B SR A A i i B i (55— 17 %
HEAFERIFLRG IS AE, Ha e P Ar e It A, B, ReEMSE—1reogit), N5, MBR7ArrE
AT RAL S it <N AR ARER LIt D RAT, (BRI T A AT, R
B BEA T T I 25 FAT . AR IIRAT IS GRS 8 A2shs), NS AT AR

MR ZAT IR AT 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.

&)

4.8. FRBESLFEM 33




Python Tutorial, & {Tha4 3.11.11

(% L350

No, really, it doesn't do anything.

4.8.8 EHBUERE

PREGHE AR T IER ) B E SCR BRI e e 35 2. (FEIL PEP 3107 71 PEP 484 ),

72 DA SATE ST E B B0 __annotations_ & A i e B HAWR S BOA W . TESARTER)E
SRR S 2N E S, TR — D SBCRECAARER AR 2 IR BMERRER E O7 20 AL &7
>, IR —ANFRAN, XFWEEN TR S I RMER def ifFMEHRA TS, FHARBIA — b
MISE — AR K7 S RA SR [l A A A B 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 INEH: BIBRE

PAEARRF SR, AR Python fURS, J2RMEINHE—T RABRAE T . REBUEFHLRE DA [H] 19 K% 1%
S (BUEMERHLDL, PoksaMe) o AL OHA A SR T e . AELE AN s B SR i AU B — i
TR, R A g KUk XA AR CHE )

Python 3 H K Z#RE1E PEP 8 B XA&FE R EHMEATHIM IS XIS S TR, FLOEH o Python JT % 45 A b
R OUFEE AT RZIRE PO

o GiHE, W4T, NEHHIRRT.
4RGN BE (EIRE) Rk (BE5 L) Z R i %e. BT RIREL, S5 .
o AT, —ATAHERE 79 TR
XFERA T/ NG PSR AR G ST, (R T e R B Bnas FIFHER 32 A A0S S0
o HZATIRRECRIZE, IR BRI AL
o SR TERECE B —AT
o R SOR AT
o BEAHE . 25 EEHEM, (AREEEARESNEH: a = £(1, 2) + g(3, 4).

o KM K KWy 4 B —HG L BP, fr 4 K UpperCamelCase, fiy 4% o ¥ 5 07 ¥k
lowercase_with_underscores, Mg TEFHE —NSEE R self CGRMBEENL#IER).

o G5 T EERZIERST AN, ANEH AR 965 . Python ERIARY UTF-8 mi4li ASCIT ] DAJHEALAFif
L.

o [HE, 2RI, e U RTRERE/DS, tAREAEARIRAT A I 4R ASCIL 74
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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)

TEFNFERBRIM—ICE, 4T allen(a):] = [x] .
list.extend (iterable)
A ERX R TTEY RYE. 24T allen(a):] = iterable.,

list.insert (i, x)

TERREN BEHATCE . B NSHRBATTEWNERG|, HI, a.insert (0, x) FEIIFRILHAITCE,
a.insert (len(a), x) Z[T a.append (x) .

list.remove (x)
MINFFHEREE — AR x e . RRBFeE TR, filtk VvalueError 54,
list.pop([i])

BERpIR RS E M E ERAH, FRRIIZEAH . ARRIEERTS, W a.pop () FREERHRIHFFH
s a— 4 H . WRAIF N NRGSAEFNRRG NEH Z M2 5| % IndexError,

list.clear ()
ERF R P ICER, MET del al:] .
list.index (x[, start[, end] ])
R EIF R —MER x FTCRFBRRT . REFFEE TR, ik valueError .

[ ESHY start T end SV TS, HTRHERIRFISIRIEE T80 IR EAYRG 2T A
SIRITFHIAI SR, AN start ZHL
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list.count (x)

R EIFFHICER x HIAREL
list.sort (* key=None, reverse=False)

SRR P RICR (T AE SHEF S, 1R sorted () ).
list.reverse ()

k21 E LRl PIvE

list.copy ()
R EF) LR FEFE DL BT al:] .

RGN TR Bl:

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

2

>>> fruits.count ('tangerine')

0

>>> fruits.index ('banana')

3

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

6

>>> fruits.reverse ()

>>> fruits

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

>>> fruits.append('grape')

>>> fruits

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

>>> fruits

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

'pear’

PRAJREE A YE R F| insert, remove B sort SF{UE A R A B 5T AR BHE -- AT 1] BRIA(E
None,! iX/21f Jl T Python H A n] AR Fia 4544 18 F I

WA, ANEIA IR AHEF s e . BN, [None, 'hello', 101 sAWHER, W NEEARESTF
FRERXTEL, 17 None ANRE-S HABZRAUNT Y . A SO BUMRABA & SUNF X 2R, BIAN, 3+475 < 5+77 iXFpxt
FL RS IO

5.1.1 RSIRcI KR

Y 19 IR T AR 2 MR 9 A RG], SR JE S I TR iR e . (“JRESEh ) o SR
T m—"A2H, WA append () o ZMMRTER—N&H, W pop O, EFRASEERG . Hl:

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

[3, 4, 5, 6, 7]

>>> stack.pop ()

7

>>> stack

T

VS E S AT RE SR AT AR R ], AR ELEAT, B d->insert ("a") —>remove ("b") —>sort () ; .
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(B LE10)
[3, 4, 5, 6]
>>> stack.pop ()
6
>>> stack.pop ()
5
>>> stack
[3, 4]

5.1.2 RZIREIRAS

FIRMAT AR, SSEARICER, RSelul (“Seibstil”)s SR, SURMNAII AR MRR. oY,
TEPNFARREFMAMER TR ARFE T, BAEIZTF B A SR ERCR AR (PR A TR AR AR 3 —

fir)

KBS B #f ] collections. deque, WJRAPGEMMsmASINEMERCE . Filn:

>>> 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 JIRE ST

5 Fetfe SR S M RS . AR R, KRS s T AN G A T2 SRR, AR
JRASE AR H S35 BT IR A E S TR AR TR

B, I ER 53

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

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

R, XBAMOE (SR A8 <, WERERASTHRGUIRAAE. NIk ATERIE 57
LI

[squares = list (map(lambda x: x**2, range(10))) ]
BSEN T
{squares = [x**2 for x in range (10) ] ]

MK PRE AR . S
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SRS E N O EUT A —PRISK, BRI for i), MR, REPME for o it
L. R for B L E TAIRMHSIT AR — IR, R00kB, U TIIZRIRE S0
SIS I E 3L Ak

>>> [(x, y) for x in [1,2,3] for y in [3,1,4] if x != y]
[FEL S G AN E, S (28 B30, (20, ) (28, )5 B (381, ), (31, AN

ST

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

R, EIPIBACH T, for A1 i BNUPAHN .
FikARTdl (Bl B (x, v)) W, 24U E4ES:

>>> 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], [4,5,6], [7,8,9]]
>>> [num for elem in vec for num in elem]
[1, 2, 3, 4, 5, 6, 7, 8, 9]

F) et A Cn] DARE A2 25 i ek S OR i & e A

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

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, 12],
]

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, (4, 8, 12]]

MBFBAEZ BN RREEIR, N EESNEBEEZ G for BT CHHORIER, FTAX M4
BT

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

>>> transposed
tey, 5, 91, 12, 6, 101, 3, 7, 111, [4, 8, 12]]

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

BRI, B E R U AR R . U, zip O BRBCERF

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

KT THESHHEAREN, SR %5707,
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5.2 del {Efq)

R R DR RS AR M E R H: del 4], X 5K [E—AMEM pop () FEARE. del 18
AT T M E PR R R s S AR (A2 mn@ R R — 25 R ST I A ) o B
4

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

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

>>> a

[1, 66.25, 1234.5]

>>> del af:]

>>> a

L]

del AT DA Sk M BR e~ Ar

[>>> del a J

W5, H5UH afiaims (ERVERS S —ME). FXRNE del BHAME.

5.3 JTEFIFSI

IR FARAMRE I, B, KoY #AE. XWREREAE 2] (2L typesseq) . Fifi Python
BRI, HARR PR BB RO A L . ARG — R P 51268 7L,

JCAL 2 RS R ITROEALR, il

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

12345

>>> t

(12345, 54321, 'hello!"')

>>> # Tuples may be nested:

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

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

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

- v = (11, 2, 31, [3, 2, 4]1)
>>> v
(ry, 2, 31, 3, 2, 11)

iy, JCAERE M RS, XA REIER R RS CAL . AR, BES A RTE, Al aE e
A (AR el R FA R —AR7) o AARVEATCA IR ICRIE, 4R, ATRARE S5 RSE ]
SO J:OpInii

BAK, T SRR, BEAGRARE, HgdAE. Jcd@immuable (RAIZAERY), —ATLE 50T
FIFS), dd g (WATR) ®RGIV5H (A2 namedtuples, ALAJEIETI). §#@muable (7]
ARHY), PIRITCE BN BTRAL, ArA AT
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i 0 A 1 AICRMITCALHLRSRIR: N T IERN XA O, WA — BN . RS S T
PABIEZ T R — Ao R Al DUl XA TR G Sk i (B B —MER IS A

R ). HBE, (A% film:

>>> empty = ()

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

0

>>> len(singleton)

1

>>> singleton

('"hello',)

EAt = 12345, 54321, 'hello!' & m#04T
HECA. WA

SHBIT: {H 12345,54321 f1 'hello! ' —E#fI

[>>> X, Y, 2 = ¢t

]

W2 N o) ot 2y, BT A MEAEATES . PO ey, 22 AL &5 0 051 o3 i i A

%o TER, ZEREHS R T4ETUMFE a4 s .

54 £§

Python j& 375 & XFEURARIL. SRE R M AERITRANAY T A d . BA HA WIS AR
TCR. LAMRIFFOH. E. B WRESFHEAER.

HBRESE

BIEG MR S set O Wi EE, QIESEAGHEN set O, AREM {1, {F QEMES 7, T
NS .
PAF i e H 1) 7
>>> 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')
>>> 3 # unique letters 1in a
{vav’ 'I', vbv, va, ldV}
>>> a - b # letters in a but not in b
{'r', 'd', Vb'}
>> a | b # letters in a or b or both
{la', lCl, lrl, ldl, lbl, lml’ IZl’ lll}
>>> a & b # letters in both a and b
{Va" Vc'}
>> a ~ b # letters in a or b but not both
{'r', Vd', Vb', lmV, IZV, lll}
5o 5 XKL, REHRHESA:
54. && 43
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>>> g = {x for x in 'abracadabra' if x not in 'abc'}
>>> a

{lrl, ldl}

5.5 i

73— HEHEA ) Python N ERHREAIE F % (2L typesmapping). 7 HLAEHAWTE 5 h ol RS ERCh “KHk
FPf” B0 SRR . AR AREDE BRI AT RS I P81, il DA ST 1, ST DU ATAT
AAAERAL; FPRPE IR B rT M AR — e R 5458 . B soc i Ndn] pAME 6 4
R T B A LS AT R R , WIANREME i . SRR BEVE A GE, R mT DA R 51K
. VIRTREEZ append () Ml extend () %7 EIHAT RS M) %

DAL EE N ST ARG, (AR BT ME— 1. JERE S {3 TR, 5 —Fin i
S50, AETERE S A AGZ S IR SR, Kt i i 7 5

FHL) R F R KRBT AT PRHUE. ] del TTDAMBRSEMERT . I CAAAER) KRB FAEAE, S
FRPAESPIRN  BEAFAERBRIE, W 2R

XFFHAAT List () #4E, R TP A RASIE, FEARTHS] (NTEHET , W sorted(d) ).
Rty SRR AP, (O R in.

AR S — 2 S i B R B

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

>>> tel['guido'] = 4127

>>> tel

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

4098

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

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

["jJack', 'guido', 'irv']

>>> sorted(tel)

['"guido', 'irv', 'Jack']

>>> 'guido' in tel

True

>>> 'jJack' not in tel

False

dict () A4 R BOnT DAECHE B EXT e 51 i -

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

T AT DR R s N i

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

KT R R A AT I, B R T SR SR S

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

44 Chapter 5. #iE454a




Python Tutorial, A {Tha4 3.11.11

5.6 TEIAEIHIS

T ARERA, ATDABE L tems () J7 R G % O R

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

gallahad the pure
robin the brave

TEFH) R EEAE, ] enumerate () BT DAR IS A7 B2 5 | R I {8 :

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

0 tic

1 tac

2 toe

R IEER A S AFAI, ] zip O BRECTARF A e R —— DU

>>> questions = ['name', 'quest', 'favorite color']
>>> answers = ['lancelot', 'the holy grail', 'blue']
>>> for g, a in zip(questions, answers):
print ('What is your {0}? It is {1}.'.format(qg, a))

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

N T WX FESREATIRRR, ATDAK BRI IE [ S, ARGV reversed () BAL:

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

P w o J w0 -

HAGE PRI, ATAM sorted () %L, FEAMBIIRFHIREER L, A o] — B 41 :

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

i set O ZBRFIIHRERICR. ] sorted ) M set () WHEHEF EHIMUT , IHFRE 7751 H i iE—
JLE:
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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 .

K BEEAERF IS PALT R EAERT s not ML, or MILEHmAL, Bk, A and not B or C
FEMT (A and (not B)) or C., HHAMZBEAFERIME A, AR AHBERE S FREENAHG.

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.
RE R TCRA TR A A 751, A T 5 SN U o AR A~ 47 P I AT B B 7
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, ('aa tab')) < (1, 2, ('abc', 'a'"), 4)

TR, YRR R ARy, R LR AR AR 0L T BB TR, T ABEI < A1 > gEAT HUR
B, RE BT RAE ST EIA TR, BrA, 045F 0.0, 4545, WRBCARMLEER ETIE, R

N SHEEL A HURAER

&ix

MA25] &K TypeError 4.

5.8. FFIIFnH fth2eBAYLLER
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CHAPTER O

RIR

iB i Python R, FRAUEARS, ZHIFE Python fREAS e UK BN RME K T . WL, WERK
REFFIN, Sl SOR iR A CRE RERS . ATSUUF PRI AN, IR S e A . BEEREFPBORBUG,
TP EYES, RAFCEATR S A TG WAL DA, AFEFEFE I — A 8onr, AAHEs L
& LB RET o

RSEIIRBETESK, Python 4 FfE S A —A 30, TEMA BB RERR A B LB P A o XA SOk 2 A2
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 &

%ﬁmqiﬂuﬁﬂﬁﬁ%(ﬂ?ﬁ%%ﬁ@hmiﬁﬁﬁ%E%ﬁH%T@@fﬂwpyi#,%A%T
7~

# Fibonacci numbers module

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

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

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

P B AT AT A S R EOE Lo X SETEA T H0AA AAEE . HLALAE import 15) 5 — il SREHLA 40T
CCAFEAMASBTT, BadTX ). )

TAEYEA A DAL G 250, BRI ERER b U I ROk R4 asm). Rk, Bl
PAYEASHR A0 ) 2 Jm A8 e S fEL 0o 5 ) P R e B AR RN O o 5 — T T, SRR 6 A 0 T
AT 5 5 AR B A —FERYPRC T modname . itemname i — MR 2 R &

BB DL AL . AR AT AR TR import B IERER (S0 ] DAVLR A ) AYTFLAHX
HARSRHIZOR . WERPOMCE T — MR i R, MBS A B FR & s i B AR i 42 Ry iy 44 25
[ o

AP import FHAIALATE AT LARE R B 3B 24 5 BB A B A DT BER G iy 24 23 ) e il n:

>>> 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 —ff, XMITABAIIARO AR, ME—XlE, SARZRE fib,
£rom AT LA AT, BORIEL:

U SRR b R EIUE LR TR AR R B ST T2 e R BRI I R 4 R 45 s )
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>>> from fibo import fib as fibonacci
>>> fibonacci (500)
0112358 13 21 34 55 89 144 233 377

/i A TRIEBITHCR, BARER 2 H R A MR TR N EE, WTH FMERERS:
R H AR — MRy, R] DA# ] importlib.reload (), Bl import importlib; importlib.
reload (modulename) ,

6.1.1 DIHIELHXHITER
FT AR J7 #GEAT Python it

[python fibo.py <arguments> }

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

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

BN SCPRRRRER IS, LRV f— TG P ATOBIS, DA 7 S MBI 1L HAT 28
FEd “main” SCHFAGTI 4 202 1T

$ python fibo.py 50
0112 358 13 21 34

XM A B BRI, IR A AT

>>> import fibo
>>>

X TR G —MERER T 0, SO0 TS (BB AT IR B B ARIEAT ) o

6.1.2 HERERIEE

B2 AN spam B HLE, BRESS HC S B RAGIRAFRE N B, XS H S FRTE sys.
builtin_module_names H¥l| i, WRKILD, BRAELE sys.path TR B HEHZIEHERL N
spam.py 3. sys.path @MIiXLER BRI IHILHT:

o B AT HIEBATH A ITER H s (BORFEE SO 24 1T H 5%) .

e PYTHONPATH (HFHFE, 5 shell ZZ & PATH iEE—FE) .

o AT LR BRINE (EIRIRGIEHE—1 site-packages H3%, H site HitALHL),
W2 A5 2 [ sys-path-init.

ik FESCRATSHERA SR G, B AT ERGs TR IASITER) H 5" BAF S HEE R AR 1M H 5%
BT, AT EEE BTN H SR BT BRI ERRR R A
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YIGAL)S , Python FRfF A LASE RN sys . path. JIAPIER H R TAREREIERIEHEER . XEWRE, W
AL H S ANRA FIARE R 24 09500, A8 A B 2% SR B, AR R R . X — B — M iR,
BRARX B ARA BN Z o TR R AR

6.1.3 “E4miFHY" Python

H T RENZEALER , Python JLBLERAY S B A ZATAE __pycache_ HigH, X4 4 module. version.
pyc, version X4k AR AT Y, — B Python FRA . {411, CPython ) 3.3 KATHRH, spam.py
WIIERAS A7 __pycache_/spam.cpython-33.pyc. Xy BHILEAR Python A 5 AL H
AT PASEAT

Python X} HeZm i i SRS IE I H Y, BEEMIFMEAC LY, BEEEHMmF. Wi EEZ2 A5, 1t
Gh, GRS EE T, NI, RIHEARFEIZR R G2 A 3SR R i %
Python fEF A E N FAKEZF. —, WA THERANERL, SRS ERmIF, HAEERIFER;
=, WEERE, A SR . N T AN ERAREIE RS0 K GEIE T TR AR A g%
JERIIRAS) g Ia R A URCEE Y H S AR A7 H sk, 9 ELIE H SRS BEAL 55 [H] 44 B9 AR i A PR B
BB N — 28/ N
« 7£ Python iy H i ] —0 B —00 F¥3&, W LA/ IFEE ) RN, -0 KBRS iE4], —00 KBRS
B doc_ FAFER. A URLUFE T REIKEITOX e NS, L, B HRHEIR, R B % A
T, “fiAbad i BHTA opt— %5, FHXHE R & —/ME, Bk B ATIREG S HOE AL R .
o M .pye STHFSEBUIAR P AL < py SEEIGPATEREEHL, . pyc SO H RN a8 B s b
o compileall fHATPA—ANH A A BB pye X

o AR AR, VEIL PEP 3147,

6.2 FRAERER

Python 45— MRUERRIGE , ‘BFE Python FES2% (IWARPATARN” FESE ) BRI MR . —Seiiduz iy
BRI, BA LB E S B O EEN N RRER I O, BB TR, BEARGAERME
ARG ARG R GRS 0. X SRR R AN E R, I BT IR 2N EBIE RS . B,
winreg it 7 Windows R4 FHRfE. — MFHIESE RS sys, BHAHRE]4—1 Python fERERS
. sys.psl Ml sys.ps2 ZE8E X T 8745, EATA DUTAE FH SRS B R4

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

>>> sys.ps2

>>> sys.psl = 'C> '

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

HA RS T S BRI, A 5 SO

AFfE sys.path R FAFHRIIE, I 0 E RS RIRI R AR . %28 DAPREEAS fE PYTHONPATH 2 HUTY
BOABARIEATRIAG ML, WIRICE PYTHONPATH, WIGE I N ERIBRIAR AR . AT DATIARHES AR E B A

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

52 Chapter 6. iR



https://peps.python.org/pep-3147/

Python Tutorial, & fThEZ 3.11.11

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

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

BAZHN, dir () FIHAATE E A FR:

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

ERETIMPIrA RN AR Ak, B, mE, - .
dir () ARFHNE R ER IR XN E AEFMERB builtins Hi:

>>> 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',
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(B LE10)
'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',6K 'exit',
'filter', 'float', 'format', 'frozenset', 'getattr', 'globals', 'hasattr',
'hash', 'help', 'hex', 'id', 'input', 'int', 'isinstance', 'issubclass',
'iter', 'len', 'license', 'list', 'locals', 'map', 'max', 'memoryview',
'min', 'next', 'object', 'oct', 'open', 'ord', 'pow', 'print', 'property',
'quit', 'range', 'repr', 'reversed', 'round', 'set', 'setattr', 'slice',
'sorted', 'staticmethod', 'str', 'sum', 'super', 'tuple', 'type', 'vars',
'zip']

64 8

UL “F SRR SRk E Python BBy 4 2S[AI M —Fh 07 2. BN, Bk A B FIR4 0 A 1Y
BN B B TR . R A AT PALEAS RIS A5 A AL A 4 SR AR d 4% — A, B Al A5 A
B ] PALE NumPy ¢ Pillow 252 #5000 i PR B AR DAL A B2 vh 5 o

BB BN G — A A 5 SO S P RO — R (“B07) . AEE SIS GEE DAY 4 KRR
A, Bl cwav, .aiff, .au), WL, A TRFESCARCZ B AR, SFEAIEAILER—ARREH R
B G. Oh T S A RN AL B (BN, SRS a9 S hEe . BlE AN TILRERCR),
BEGE TCTF TR . T XA RSP FRER T X M 2 -

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

SR, Python 8% sys.path HAYH T, HMNTHR.
TEA __init__.py AL Python A A R HHN B fEAAALIE (BAESE fnamespace package,
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B2 RN R o XA DART 1A H S AN string FETCRE TP RO 4% 1 AR U R IR Y
AR FERMIRANO T, __init_ .py WIDUR—A2300F, (HEWR AT BRI s RIS st
B__all R, XRFERETRANEIA.

bl DAL S A BASRE i :

[import sound.effects.echo ]

XM EL T4 sound.effects.echo, B AEITHAE4ETH.

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

7R A TR AR

[from sound.effects import echo ]

XM IE TR echo, FAHALMAHIZ, Kbl 77 26 H:

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

Import FE/HJf) 75 —FhAZ M2 B S A 5 1 BR A A

[from sound.effects.echo import echofilter ]

AR, KRR TR echo, (HXH KA echofilter () HAE:

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

HE, i from package import item Hf, item FJPUEMA) TR (1), Wrl AR E LAY
B, KA ESEHAMAFR. inport 1A EEMNAE R E LT item; QR RFEEHF 2 L, MEE item 2
P, FFEEma. REAT item, WIfflik ImportError 4.

M, i import item.subitem.subsubitem AJ¥ER}, Bi/5—oh, A item MR &G
— WA DU E AL, (HORREE bW 2. e Ar & .

6.4.1 NBHEA"

ffiff] from sound.effects import * W&A/EAAT (A REARELELI S ACBNIA TEL, H
FGHARAE . POAKRAE SRR A E], FHHATBE S AR AR AR R B AR AP R 3e A
HAATE S AT E TG A A% A

ME— R iR R IR UK. import WA BIG: WRMWH __init_ .py fUiSE X T4
# __all_, j&f7 from package import * W, ERUEHSARBRATIR. KA LEERAR, 4
AT Y BE BT A 2. AR AR VR U A AR AR AT A * 84, W DARSRBEIE K. BN,
sound/effects/__init__ .py R PAEE AL :

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

XERZE from sound.effects import * JfF A sound.effects =44 71k,

TR TR B2 Z B AL E XAFRIISE . B, WRARTE sound/effects/__init__.py X
WINT —A reverse B, from sound.effects import * ¥ HF A echo Ml surround X4 T
B, (HAZFA reverse R, FHERAME LW reverse RELITIER:

‘_all_ — ’

"echo", # refers to the 'echo.py' file
(BT 0
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(# E30)
"surround", # refers to the 'surround.py' file
"reverse", # !'!! refers to the 'reverse' function now !!!
]
def reverse(msg: str): # <—— this name shadows the 'reverse.py' submodule
return msg[::-1] # in the case of a 'from sound.effects import *'

MPEEAEEX __all__, from sound.effects import * i&H] A4 4E4) sound.effects FHIFTE
TR T AR Y mi A BRI sound. effects BE#FA (AIBAZIBEIT __init__.py
AT RIIR AL AR ), ARG T A e SUMAR I 4 FR . X fdE R __init_ .py & UWAEMIAHR (PAK
MW ) . B EIEERT import 1A B UM E Y B AR M. 5E DL

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

FEABIH, echo Ml surround B T AR M Fiar 44 2510, FMFEIAT from. . . import iEAIKIEAICAE
sound.effects WHEN T, (MEXLT __all_ BHEEW).

B, DB import > B H B E R A AR, (AR FRAEAE AR P AR A Hh (X A
(&7

M, i from package import specific_submodule AL SChr b, BT S A
ANFE IR 4 FAR R 2 o), X Aoy X v

6.4.2 HMSA

Mp 2 AT A (R G R sound 4) B, AT RAE T2 5 ARG R L R . il
M sound. filters.vocoder B FET M ] sound.effects W echo fk, BRIPAFH from

sound.effects import echo,

YRIE ] AR B AN S AL, B from module import name JE [ import 1547, X285 AfHH Hi
S SR FRAT AT K 4 BT g BT surround L, WTAEA:

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

R, MNP AT YEERS o RO EARRA KL Z " main_ ", FrPAIERITRRE— M5 ] 41 Python
B AR AR, AR AR N AR R A R A T A0 A

6.43 ZHRPIIE

BB —AFERIEIE __path__ o MM __init_ .py PRAUHEITET, REERRIHRS— R
FIRHNR, R AP, S _init__py FTAE H SRIGAFR. ATLMBEROAS R AR S R I
IR R BLRA T 5 3

XAEEIRATH, (Hr T R AR
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CHAPTER 7/

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

FIHEC IS BB S A E AER R R XE M print O K% (=R 202 60 U5
write () Jiik; ARUERH SCPFRT ARSI sys . stdout. BEMXAGEHESIIRHERES ).

Xt A SR AN J R AT BN S o i e, b Re 2 2207 2. Ak Hh AL 38 AR JLRR T34

o B XA T A T, BAETFATERITSKIG S =5 SRR £ BF o FERXFP AR, WTRAKE {
Y FAFZ A AG I 2E R, BFHIE R Python #ik3{,

>>> year = 2016

>>> event = 'Referendum'

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

o TR str. format () IATREEZ FERME. AWM (A ARic B B E, RAK
MRS AR UG &, HR R UM UL E .

>>> yes_votes = 42 _572_654

>>> no_votes = 43 132 495

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

>>> '{:-9] YES votes {:2.2%}"'.format (yes_votes, percentage)
' 42572654 YES votes 49.67%'

o fJr, AT CAHIFAF R LR NG B S8 A FR AL B A, QUEMEATHERR A R . A H 2R A Sy
FEFAFRR L E P SEUA TS, AT IRtRA T

WRAFR AR, FAAPGE BRI TR, WA repr O 3 str (O RBHEEBNI TS,
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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 IAEEEMAE, R ﬂﬁ/\zéﬁtiﬁjthﬁ’ﬁ%ﬂﬁiﬁm*ﬁéﬁ 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) +
>>> print (s)
The value of x is 32.5, and y is 40000...
>>> # The repr() of a string adds string quotes and backslashes:
.. hello = 'hello, world\n'
>>> hellos = repr (hello)
>>> print (hellos)
'hello, world\n'
>>> # The argument to repr () may be any Python object:
. repr((x, y, ('spam', 'eggs')))
"(32.5, 40000, ('spam', 'eggs'))"

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

string BT Template 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

XM FAFRFIE (FIFCh -F4FHR) dEFAFRRTINET £ 8 F, #iid {expression} Fika, & Python
TR ER B FAFER

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.

T
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(% 50
>>> print (f'My hovercraft is full of {animals!/r}.")
My hovercraft is full of 'eels'.

= ULHIAT AT T — Ak e koA . A5 PRk ORI A R B

>>> bugs = 'roaches'

>>> count = 13

>>> area = 'living room'

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

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

;;%I%J FUE I ZUFRA T = WIRTE 25 B A R L% (U IERS . AR 41X formatspec ()2
iz

7.1.2 7788 format() A%
str.format () JiEMIEA HEW T s

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

WIS L2 NFER (PR FE) S mie s str. format () FEMNTE . EFES PHEESRR
fEi#h4y str. format () HYERIR R IHER AL

>>> print ('{0} and {1}'.format ('spam', 'eggs'))
spam and eggs
>>> print ('{1} and {0}'.format ('spam', 'eggs'))

eggs and spam

str.format () JryEH i XS H4 5 HE.

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

[ ES R K P SR MEE AL

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

ﬁD%T ,u\%ﬁiﬁkﬂﬁ%*i??—’f% IREFEAARRG 2 BT A, AR AT XA T A I 1 67
g, FMTTAES 0 Ui SE

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}
>>> prlnt( Jack: {0[J k]:d}; Sjoerd: {0[Sjoerd]:d}; '

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

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

XMATPAE LR table FHAERRIT ** ARCH) KT SEALANRLHL.

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

(VERE, B2 AR Z S EH print O WA : BRELSEIRRNZRK.)

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.)

HRIrRR str.2£111 0, RINEIERT P ZCIEEE . HAEHAIE 1S

>>> '12'.z£fill (5)

'00012"

>>> '-3.14".z£i11(7)
'-003.14"

>>> '3.14159265359'.z£f1i11(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, ARABESRAE 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?ﬁ‘i%ﬁﬁﬂﬁﬂi {HSER IPEG B EXE &8 —HEHISCA g . R, SISO, — e B
AR

TEAEBESCOEXT GRS, BB with BT, LA, THRMRSSHS, SCPF&IERCH], BVl St
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
BE ** R f.write () MSEHE TET AR

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

>>> f.close()
>>> f.read()
Traceback (most recent call last):
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(#z E70)
File "<stdin>", line 1, in <module>
ValueError: I/0 operation on closed file.

7.21 XHMRBFE

AR ICHMB T ERECBIE £ SR

f.read(size) AT ERBCCHFNE, ESBER—EHE, JREITFRE (R0, SFdg (7F
THERIRR ) o size RTIRIEUESHL. B size B size R TR, BEBOFIRBIREA SR NS SCIFRVD
e NAFBIPIREIN, S BLRIRE . size BOLABEIS , SEOFRI 52 size 747 (SCARE) B size D7 (2
PEREE) . WNEFAFRE, £.read () BEZETFHRH (1),

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

f.readline () MICPFHEEURITEE FAFERARRBARBBATH (\n), JATESFEARARATRFSE R, 3C
PE IS — AT A AT . XA 2R BIE I AR 3L £ readline () REIZFAH, MFR
AT IMRE, 247 "\n' FoR, ZFRH R — MR

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()
T

MR AT, AT DA ORERME DB SO G o X PP ERVERE e RO T A, DR, ELAR A g B

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

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

RSN EIE RGBS P BT A T, TIPAJH 1ist (£) B{ f.readlines ().
f.write (string) { string INNEB A, HREIE AW FREL

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

HAHARBBR R, LA TS OO SR (i)

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

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

18

£.tell () REIFEEL, 25 SCPFRIGAESCIF A A IOLE, R bR AT IR 735 %, DA
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
YENZH H. B whence by, HBRGAE R 0, BIGEH SCAIF A S5 A
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>>> f = open('workfile', 'rb+')

>>> f.write(b'0123456789%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 FAFERR B b WHTIFRSCOE) o, R AR T SCFIT SR ((H seek (0, 2) #
REIAFRBIRANBIIN) , ME—HRHY offset EZREM £.tell () HRIERY, B 0. HAh ofser (AR
TE XTI -

SN RIBA — LM TR, ARG isatty () Hl truncate () %5 A RICFX G E R
AT ERES % .

7.2.2 {ER json (REFEGHMLEIR

FREER ] DAMRA 5 U5 ASCHFEOM S B2 B RS — 28, P read () Jrik R FAFER 5
FRERMAUESY int () XRERURREL, B 123" ERFAFE IR HAE 123, ARSI AHR SR
T LA A R BRI, FBI AT A e S B 2 AR AR R 2

Python LVl AT 9 Rcdle 52 et X JSON (JavaScript Object Notation), i A2k A P24 5 M AL
P AKF IR IR B BT AT o BRIEERAERE 5 son W A2 A )2 45 H Y Python Bifis, 5 H AR,
FREpFRIBAG XA EAREFN serializing. ARAETAFERFORN LN EBLARNFR N deserializing . TEFFHIALHI
FeAeZ 8], T AR BT e ] AR ST sl e o, ool el 10 4 2 e Ak B i AL

Fail: JSON =il 7 T I R P e Aot . B7 R C AT EHARER, ERHRIENAZZ
pri

Hts A7 B AU BT 22 B X 4R 1 JSON “FAFH R BE

>>> import json

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

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

dumps () BEEA—NER, dump () , BRI Jtext file . AL, G2R £ @iext file W4, RLAX
EELE

[json.dump(x, f)

RIS, Gk £ REITIF. B binary file Sitext file XH4% :

[x = json.load(f)

#riE:  JSON JCfFab A PA UTF-8 4 . 2497 JF JSON ST A Sl — Avrext file i T 3 5 wf,

encoding="utf-8" ,
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Xl ] B PP 51 A 3R AT DAAR B R 7 g, (HAE JSON RS AL AT R 26 S B, UG A R A0 55
I son B S5 6 50 BLIK IERE -

S0
pickle - H{FHHR

15JSON ANJF], pickle j2—Ff SL VA4 % Python XFRIEATF IR ML, L, BN Python FRFFA, ANAEN
THHMEFRENYNREFFER. BOAEL T EWRe AN Zan: g er g e b F B W BeE 4
R LBTHY, XA ZAFAE AR IR pickle B n] ABITAE RS o
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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')

AAAAA

SyntaxError: invalid syntax

AT X A ATAERRR AT TR — MR AT A B BRI DCRY Bk . BT RER th T RT R 1 1Y
I Z AT HAHAATCIN FEUY . AEX T, FFIREAERAL print O EARINEIN, SRR E 2 ATt
PAEG (). UFARAT S AT B DR A ARYE R A SR H BIAS IS 1] DARIE 2206 A4 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#

wREE:

>>> 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):

&)
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(# E30)
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

RGN RGBS T AR R . FRANFEEE, MR RSN IRE S —
PR TRATEI S AR P i R m R BRI R ZeroDivisionError, NameError fll TypeError, fE
R ERBFT AT R KA N E RN ATR. X TIra N E SR, EXT R e ) 5 )
At (BARXFERA H) . ARMER S ERAR NEARRST (2R T .

AT HARG AR R R, e En, SR .

R AR RISk Ak [ T s e A S s . — RS AU AT RO MERR 1m0 s (FUR & s MR E S
ABEEURAT .

bltin-exceptions %1 H T N & F i M HA XL

8.3 FHEHIALE

W DA SR A B 1 5 . N RIS EORIN T EA AN, EER AR, AR P R R
(fJ1] control-C BRIERGECHFIHMERAE) s R, PP IlifEF &Mk 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 1A TAEERRA R
o HWIE, PUTry T4 (try fl except XEEFZIAN (£47) 1BH).
o WA MR STE, Bk excepr 4], try BRIATIEE,

o WRAEPAT oy TR AT S, WBE % TR PRR AR AR EIZEM S except KT
JEHRER SR AICAS, W2 AT except F o7, SRIGBEE] try/except UIGHZ JGAREENAT o
o WEREARFH S except T & PHGER AL, WEXWAAEIINZN coy A WEPREA K
BIETRAS, WER— AAIZ R HPE PR It — 2 AR B
try IR A ZA> except F 61 KA FIR IR E A BIAE Y . (Hi A —DMEHRERF 20T . ARt
J7 FAL BRI try o) AR SR, AR B — try THA) AR A BERE Y ) 5 . except F &) T DA
AR 55 B cAlR A E 25w, Bl

... except (RuntimeError, TypeError, NameError):
pass

MR KA RS except TAIMPHIFR R —DREGZ LR, WZRSZFEHAE (WAL
= SRR except T &) SEIEORFRAR) . BlaN, FHIAHRHKIITE B, C, D:

class B (Exception) :
pass

&)
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(% 50

class C(B):
pass

class D(C):
pass

for cls in [B, C, D]J:

try:

raise cls ()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

THE RG] except F o] (I)Y (3B except B TESHT) , W&Hith B, B, B - HIfilt & 74— MITECHY
except ¥ 4] .
KA SRR, BEATRERAD KA, AIRE A BRERESH, NEASEWRBRT RE 2.

except T &) W RERTEF T A PRS2 — ML XA E B R LB, REOEH XA —
ZHH) args @ik, AT RN, WERFEEIENT _str_ () RITHIA SN L 827 1

.args.,

N

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

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

<class 'Exception'>

("spam', 'eggs')
("spam', 'eggs')
X = spam
Yy = €eggs

RAPEFHER __str_ O $ih S8dT BN %R HIH S 570 (detail).

BaseException @A FHMILFEL. EM—1FK, Exception , EAEIHmMmAEHEL. g
Exception M EMFHEIETEAGAHE, FACIIEHIGRET %L IE. BIT0HER sys.exit () 5]
KM SystemExit , DALY P A BRG] &) KeyboardInterrupt .

Exception W] DA MEEACST, figk ULF) —Vl. 2R, SFmMese, RnTie R A i3 A 14T 3 b 3
ISR, I ARVHEM RSN LR N £

A Except ion i WIHURIT BGOSR AR, AGEHRE (RFRNERLHERR) -

import sys

try:
f = open('myfile.txt")
(25 N30
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(#z E70)
s = f.readline ()
i = int(s.strip())
except OSError as err:
print ("OS error:", err)
except ValueError:
print ("Could not convert data to an integer.")
except Exception as err:
print (f"Unexpected {err=}, type (err) =}")
raise

try .. except BRI HG A EN else F 8], Z T HARIFAE, BUIRIETA except T412 5. BWEAT oy
F A RS HE A SRR RS . Fln:

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 TAJLLI try TAJESINBIONRACRD 2hs, T PAREGR BAMIT AR oy .. except AR RIS
ieaibR e

S AL PR F A A BAE oy F 8 PSLZIR AR RE, B SAHAE ry F o P EH (SRR ) A9
. Bl

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

>>> try:
this_fails ()

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

Handling run-time error: division by zero

84 MASE

raise IEA) SRR A SR E A Bl

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

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

raise ME—HSHlE BMA R FE . XD SRR 7 S PIE R 2¢ (JRAE H BaseException 2, f
W Exception BULTH) . WIRMEERERTER, K I8 BT S5 s HOk B S pife -

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

RSBSOS A TR, EIEAT R AR, W R AR S Y radse i) HOp A 5
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>>> try:
raise NameError ('HiThere')
except NameError:
print ('An exception flew by!')
raise

An exception flew by!

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

NameError: HiThere

8.5 BEik

R —ARAE B 57 KA AE except B, ERFSA BB FHEITINEE L, HFEFEHFRERF

>>> 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

NTHRH—ANRERD DR EWEEGR, raise iBA AT 0EN) from 14

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

et XA AR A il

>>> 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
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BEAVHM from None kS A 3Rtk

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

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

SEHAERLHITE W, bltin-exceptions

8.6 AFEEXER

PR T LU QA B R K 4 F S 54 (Python KO MAEILE ) o R DA ETHEE RIFB 72t
FHEHENM Exception ZEJRAE.

SR AREE SORREMOL MR Frae M (L, (Ul H R YRR B, A R — 2wk, Rify
(1 55 A BEAR PR BUA B BRIV S

KRB amHHELL “Error” Z5E, REMRHERH w4 .
VFEPMERTHUE SCT H ORISR, MR E S0 ek b ] B B A2

8.7 EFEBIRIE

try RIS — A TR, T AR OU N AL B A TR B AR .

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

Goodbye, world!

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

KeyboardInterrupt

WARAFAE £inally 741, W finally A2 try iIRFHEATRBIATIVRG —BULS . A try B2
K5, BeAT finally TH. DUNNENE T LA R Rl A e i

o WRIAT cry TR 7R RE, WA except TAHINV AN - WIRIXSFH B except
TAPEE, AE finally FAJPITIR SBCEFTRA

o except ¥ else THPATHIEESMA R . FFE, ZRHESTE finally TRIPATZ EHEHTA
o WIR finally TAJHHLE break. continue B return 84, BFHEHEALSEHERTIA.

o WIRPAT try BA)ATE S break,. continue B return iFA), W finally FAJFEHIT break.
continue B return HAZ HIHAT.

o AR finally TAPME return iHA], MIREERE finally TRKHEA return iEAIH) R[]
fE, MARKHA try THE return HAHTRFIE,

Bian:

72 Chapter 8. #iZf1RE




Python Tutorial, A {Tha4 3.11.11

>>> 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")

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="")

XA FEHE T, PTG, SCPFTE—BOR B E IR N AL THTIPARES o« FEMR] SRR Ao 54 AR
(EX TR B AR P R B AT RE S I wi th SR SCRFDASZI . TEAf A B O s P S a4 -

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

8.9 S| AFINE SN THRNEE

AL T, LB IR KR RH . Xl R e AR P 2 LME S5 HHAT R I s L, B
WA HARR B, ARSI T H IR Z R IAZ T 2R

WE ExceptionGroup T4 TR HEBIRISIZR, EFEENTHIATA—EWG % BT,
It AE T AR b S5 8 — RS AR

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

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

| OSError: error 1

| SystemError: error 2
£0
. except Exception as e:

print (f'caught {type(e) }: e')

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

WL except* B except , FATAT A M AL BRAL vh A5 G LR ALY S . A8 RT3+,
IR T —MREMREH, B except* TAIHMAPIRIL T HMRBIR RH, MEITA HALR 55 % 4%
B HA TR, HRAPEBGIK.

>>> def f£():
raise ExceptionGroup (
"qroupl " ,

[

OSError (1),
SystemError (2),
ExceptionGroup (
"group2",
[
OSError (3),
RecursionError (4)

>>> try:
£0
. except* OSError as e:
A
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(% L350
print ("There were OSErrors")
. except* SystemError as e:
print ("There were SystemErrors")

There were OSErrors
There were SystemErrors
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 2, in <module>
| File "<stdin>", line 2, in £
| ExceptionGroup: groupl
-t ] —————

| ExceptionGroup: group?2
o 1] ———
| RecursionError: 4
+ 777777777777777777777777777777777777
>>>

R, B DREAR TR AR L], AR, X POESR T, X REEE R4
PR PSR R S, AN

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

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

8.10 HABRALtEREER

BRI PAT K, Bl TSR R B R AR BRIE R . TR SEEOUN , TER IR G
s ERRA . ITXAHEA, BHEA 4 add_note (note) 274, IRHEMEF
TR o ARV [ P S 8 2 5 R AT TR I I 22 BR A4 B A R

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

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

TypeError: bad type

Add some information

Add some more information

>>>

g, SRR EIERR SRR AR, AT RIS BT UE . RT3, AR R
AU, $E XA R AR AR .

8.10. FiEBALSEER 75




Python Tutorial, & {Tha4 3.11.11

>>>

>>>
>>>

>>>

def f():

raise OSError ('operation failed')
excs = []
for i in range(3):

try:
£()
except Exception as e:

e.add_note (f'Happened in Iteration {i+l1}"')

excs.append (e)

raise ExceptionGroup ('We have some problems',

excs)

Exception Group Traceback (most recent call last):

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

ExceptionGroup: We have some problems (3 sub-exceptions)
—_t - - = l ________________

| Traceback (most recent call last):

| File "<stdin>", line 3, in <module>
| File "<stdin>", line 2, in f

| OSError: operation failed

| Happened in Iteration 1

| Traceback (most recent call last):

| File "<stdin>", line 3, in <module>
| File "<stdin>", line 2, in f

| OSError: operation failed

| Happened in Iteration 2

| Traceback (most recent call last):

| File "<stdin>", line 3, in <module>
| File "<stdin>", line 2, in f

| OSError: operation failed

| Happened in Iteration 3
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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 ) !

B U LS E T BH . EE—MELT, v B TR . B g2 58 R A A
modname.the_answer = 42 , HWA[PAMH ] del &AM S g, FliN, del modname.the_answer
¥ M 44K modname N4 TS JEM: the_answer,

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
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& 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

TERER T a5 | SR IR AR a5 0), PAM global Fll nonlocal 48 &40 i 50 :

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

HE, RRE (X 2EIMNRE) NS scope_test X spam {45 5E

spam [G55E , T global MRIEH 2 AR Z I F6E o
MH, global WKEHIEA spam B4 E .

9.3 MRk

REIAT —KUBEE, MO RIS — L

nonlocal MR{ESIRAS scope_test Xif

9.3. MRk
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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

M (EERAL) IEH BEITAE N, RaE—A K3 7. XA ER—AFISEI0E Bl fy 4 =5 Y
ean: FAVHAE T — 1P TIA KRN RMESE L. BUARK (TEIEAZEE SCZ 1A R0 1E R 35 A
R, B GARAEX BLG S SCL PR I ZEL AR T 98 E (X ~/RBilf ol 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:
""n"A simple example class"""
i = 12345

def f(self):
return 'hello world'

W2 MyClass.i Ml MyClass. f @A AAEIEG I, RF53 53R ] — A FEEFT — A R EO 5 . SEB Pt T
PABERAE , AT DA IR B R B ek MyClass . i [fH. __doc__ M@ — AR EtE, Rk E @2 s
e "A simple example class",

Hr EACE R . AT RAE RN R R R ) — A8 SE B AN SR iR 2Bk (R
W LiRrE) -

[x = MyClass () ]

BIERAHT L) IR L ST 48 R AL B %

LRI ERAE (TR BXR) LB AD2ER G, V2SN B T XGRS Bl R 5 0 Ak R E
. EIL— RS XA __init_ () MRRE, BbiRIXkE:

def _ init_ (self): ’

self.data = []

BARENT _init_ () JriERF, REBIMLS BB QIR R BIZGEAM __init_ O . KL
TEXABIFH, ATPAE I AR ARG — D I R A AR S B
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[x = MyClass () ]

WER, _init_ () HYERAE SESEHTSEE SN RIS .. EXMEN T, ROILARELAIZ BT S
BOBF RS init_ (). fildn,

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

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

9.3.3 SBIXR

PAERATRE BRI -27 LIRS G T REERARA ME— B2 BT | 1. A PIRE R JE 2 ik s
PRI

A By XTI T Smalltalk Hg “SLBIAER AL C+ HH Bl . HE AR E A wg R
AR, EATRHAE B ER 7. 28Rk, PR x 2 B EIHY MyClass MSEBl, WIPATAUEFF
FTEVEE 16, HAGREATATIBE R B

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

print (x.counter)
del x.counter

R BURMES FIFH k. JrdE “IRT” xR, ({5 Python i1, Frkik A RIEHA K IHI
PRI FMAT R DA Jris. (I, 91)36xH4 FLAT append, insert, remove, sort %7 . 4ATHT, 1EPL T it
ik, FRATHT I v BRI R v, B SN AR )

SR A RO A PRI T PRI . M S, Kb B A S B Ok G M 2 e S T H 9
BRI v HAERRATIO R BI, x. £ EAREIESI T, B MyClass. £ & ANB8K, M x. i AR
%,ﬁﬁMwﬂm&iK%@ﬁo@%xiQMwﬂwsf#$%~E$nﬂﬁ%glﬁ%ﬂ%,%%@ﬁ
W5

9.3.4 HiEMR
W, A R
[X.f() ]

FE MyClass RBil, XAFREIFAFH 'hello world'. {Hig, FIAIHARUHIEIM: x. £ 2—4 Ik
X5, B ABRAE R A R . Blan:

xf = x.f
while True:
print (x£f())

FHRRZATH hello world, HEFIFH,
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B AIFEGIA RS 2 K AEAT AT RATBEE BB £ O MREuE SR E T — 135, H B
M = £ BERATSH ENSRHOE TR B DFESEN R BT ML SRR O 8
A F Python #5757 251 K 5 - B SR br ERA B

Jebr b, RATRECL SR TR TNRIRRIR Z AT KB R A R B 2 SR A . AEFRAT]
RIRBlF, P x. £ 0 HSGHMS T MyClass. £ (x) o B2, WH—NEA n DSEE T ERmim Y TR
LSRN BREL, KNSRI RITEREBIN SR, B HAMS R .

BTFEZ, JrARsEdr s o GBI AREs m s i, FHERZEHITRE . IRAFRE
AR T RBOTRIABSENE, WHG 1 SE O R A RO RIT R T R — T iR G e A—
NEEGVRB R ITIER RIS, FRET RO GMBHONENE SRS ENE, AN IS HSI%
LR INADIEEE - ou e

9.3.5 XL E

— MR, SEOIAE RN TR SE B ME— R, TR AR R T SRR B SE O S S R i

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’

AN & Ao rt 2 P eI, IR ] REAEDR Bomuiable Jof S B QNS FERN "7 UL {1y i 5 B0 N A £
Ho BIAPATACS H Y tricks DI FABZPINVERAE R, FENBTA I Dog SEHIRF R Ibsi— AU 1571 5%

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)

>>>
>>>
>>>
>>>
>>>

= Dog ('Fido'")

= Dog ('Buddy"')

.add_trick('roll over')

.add_trick('play dead')

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

Q. 0® Q 0 Q

RV ES e gA AW R RS ¢
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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 BT AR R AR — IR P (“F Pam”) Bl Saisvt, JORREM T ssBlaiih S 8
KA, SCFR_L, 75 Python Hy5AT AR 7K VU RESE il FEUlAU — ER &R TAEM. (MAE%—Jrm, M C
TEH 4n 5 1) Python ST AT DASE 4= [URCSC BRARTY , FAAEL B FEHI RIGTTI ;R R DAEE ) C 'S
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 SRR N self . FWALHR —PAE: self X—HFRTE Python FR4E 0 B FIAS
SCo HZRER, ARG E 2 AR AU HAt Python A2 Sk ik Z Wl ek, 1M HAR R AHB—A
F R I BRI E AT RS T X R 2 E

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):

(BF )
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(% L350

return min(x, xty)

class C:
f = f1

def g(self):
return 'hello world'

h =g

BUAE £. g F1 h #R C KRR BREOS R EIE, HILEATENE ¢ SEBIE — Kb h 5 g E&% 6. (A
TR AP Y H 2 R 0 15 1 R R

JrE AT A ] se 1 £ S50 T 1A e PR HA Dy ik

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

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

def addtwice (se
self.add(x)
self.add (x)

1f, x):

T35 R LA -5 33 R RO R 0 X5 L A SR e 550 YRR SRR 4 Jmy Ve el £ 2532 7 YR 5 S )
MRLER . (FORIA PSR R, ) R — A AR S 10 B el 7 D7 3k v 6 4 SR el 9 2
W, RN 2 GRS 250007, S AR s GO T AR 1 5T
A, AR TP A BRI e — . GlH, AR TARI AR Bl S A R R I, e R —
TIPSR, A S me LR G TR 2.

BAMEAE— 0, LA £ (B £2), HFA7iER object .__class__ .

9.5 4%

BN, WRASHRR, IS RFERAMESFCY “987. IRAZEE SATRIR AR BR:

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

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

[class DerivedClassName (modname.BaseClassName) : ]

RAEZE LA T I R S B A . M i X et HERa o . TufE BORFot AR IE ks - fnf
ﬁ*%éﬁﬁ%$&$ﬁ,ﬁ%%%@%%*ﬁﬁ%&oW%%%$%&%§EE@%4%,W%ﬂ%%w
IBIHHBR H
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URAE RSB A ATk 2 4b: DerivedClassName () S QIBHZRM—NFSLH. FES AT
ﬁﬁi@*g: BRHANEENE, WA DR RO EE R n) T AR, WA T — AR Z N 5 |
HRARL
IRAE RN RES T HIL KA k. BN VARV [R]— X G (R oAt YRS A R R AR, Br AR e 2
TR R ) — 28 b i@ LR 59— ¥ERE, RTRESE R iR ) R IR A 2 e L e . (O C++ R
FARY$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 ZHH PR, FERRET R OLT, R AN R ASCE TR BB 2 IR, 284
0, BEREMFAEESHASTER —NEPEEWR. Fit, WREADJEHEALE DerivedClassName 14§
NF|, FeAE Basel HHEERE, K5 (M) 7€ Basel PRI ZR, WIRAISEBIRAR, WbE
Base2 R, MKILIFHE.

FLE DL XA A A — 28 7 iR AT 2 sS eAe DA SRR super () BOVMAITR o XA SAERE L0
fth 2 AR IANE 5 AR S SR, B AR INTE Y super R ERR K.

BNASER Ny A EEN, BT 2 ORI DL 2 R — AN ECE 2 R R (RPR A — AN A0k
A 2 A MR PERIRZEITIN) . B, Fra ARk K H object, KA 2 B4R KA IE DLAR TR (L
T2 A LB DAE ] obJect SN THARER AP —R AL, ShARES B—MReik oy /8
R &AL, REEDEIEEMNLERARINT, REAENCSE R, HHARRRRE (BT
BT AL H AT ) . BTS2, KRR 5T B 2 R T 5 Bl R 28
SHERE. TETEELZ4T, 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 T 7R B B #E MappingSubclass 5| A T —/ __update FriHAFIOE SL T R & S,
A E £ #E Mapping 2 1 9 B # 08 _Mapping_ _update [fif f£ MappingSubclass 2 g B i
_MappingSubclass__update,

THHERE, WS FEEE N TR NS U7 A sl B S AL 1 AR S8R 2 P REIY « X FEAFIA
THOLFERSMRAR, e+ .

HHREL#Y exec () B eval () BTSSR KGR A ML X KLIT global iHAJH)
BRI PR A R T [l i 280 AT S g i A RS o [RIREAG FR 0386 FH T getattr (), setattr () Hl
delattr (), PAMXIT _ dict_ [EEESIAH.

9.7 Z:IiifiEA

A HATHAULT Pascal “record” 5 C “struct” FIBERALERA Y, F— L0 A FRn) Bl RSP E—iE . 58
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

— BOU B8 14 1 5 K 8 2 1Y Python AU 1 5 0T DA 2o 1 A — BN 1 i R 2 B G 5 vk i 26 A
PR BN, ARARA AT SRR GRS AR SRR Y ek &Y, AR DASE LM read ()
readline () JriAPAETFHLER ZEnh DORBUSR 2L, R HAR IS HUL A
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KHITTERN R MAGEM: m.__self  WRMA m () HIERSEBIXIR, Mm.__func_ gL R
IV RO AR o

9.8 & 28

FIHACA L, STREC L ERI RS HAE S R AT A for 1H4):

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

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

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

for char in "123":
print (char)

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

TCFR ) KURE VT (735 SO (8. SR AR 0 (0 ) 5 3 I [8145: Python B — AN —M A . 4G, for
EA SRR LR iter () o HERBGRE—ANE LT __next__ () HIEMERINS, I ERFE
—PiRAES P ICE. YIUUEHRR, __next_ () $5|K Stoplteration FH RMIMA L for JEHR,
AT DA next () WEBRECETER __next_ () ¥ XABIFER T EHEE:

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

<str_iterator object at 0x10c90e650>

>>> next (it)

lal

>>> next (it)

lbl

>>> next (it)

i@l

>>> next (it)

Traceback (most recent call last):

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

next (it)

StopIteration

TR T BRI FRPLES , BT AR HOA R R IE AT T X __iter_ () HEHT
R __next_ () FERXSR. WRKEEXN T _next_ (), W4 __iter_ () A DA HAMIIR
[f] 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 ==
raise Stoplteration

T
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(B LE10)
self.index = self.index - 1
return self.data[self.index]

>>> rev = Reverse('spam')

>>> iter (rev)

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

print (char)

w'o e 3 - -

9.9 4 pizE

£ e DT OPEIRAE fR BA asE CH) T R BT EIELRM TR MER R, (H B Z0R M4
W] vield ). BRTEA A LA next () I, BN EWREHRALEMZHAT (B2 Bk
PATTER I B P B (E) o« — > SR A 3R 7 2 M B A s s I

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

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

Q O H Hh o+

] AR 2R RS R 5E AT AT T e [RIRE o] DAIE I B — 5 FrffiR i L T2k Ak s il (HAE BRI B YL TN
BEgE, WNESHSEE _ iter () Ml __next_ () Fik.

T3 KRR HEAE T R AL BAT PIRES SAEER IR 2 18] SR A7 . X BERHZ B LT sel£. index
M self.data XFEBIAEER T 5 9 S H I N M0 -

BT & HEh QU@ AR PIRAS, MR AR S5, EfTiE 2 A3I5]IK stopIteration, XEARHELS
HrE—E, EEENRRSREHNRE A .

9.10 ARz FTiER

L] F R AR AR AT DA RIS RIS, BT BRI e o, (FANZ NSRS AR 365 X
P BN AP TR AR5 2 B = R BB B R Ol o A il s R b 5 B 0 A il B S B (HROA
R, A AR 51 et X B R 548 N AT«

T~

>>> sum(i*i for i in range (10)) # sum of squares
285

B0
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(B LE10)
>>> xvec = [10, 20, 30]
>>> yvec = [7, 5, 3]
>>> sum(x*y for x,y in zip (xvec, yvec)) # dot product
260
>>> unique_words = set (word for line in page for word in line.split())
>>> valedictorian = max((student.gpa, student.name) for student in graduates)
>>> data = 'golf'
>>> list (data[i] for i in range(len(data)-1,
[lfl, Vll, Vol, lgV]
&ix
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cHaPTER 10

IR

10.1 BR{ERGHEO

os BPURIL 7142 S HIE RGN eREL:

>>> import os

>>> os.getcwd () # Return the current working directory
'C:\\Python311"

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

— M import os MAE from os import * ., XFflEEGNE open () B os.open () Kk
B, eI 5 2SS H TR

WER) dir () #l help () KBTS AR TH, HTAAPRBELE, W os:

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (0s)

<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 HLITEH

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 BHGARA stdin | stdout 1 stderr W JEM . JEE XN T R IESAEREEIAEEAH, RIEAE stdour 3 &
FE T LB B EAT]:

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

2 AR R BT sys.exit O o
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10.5 FHFEREA A

re BLHUNEPCF AT AL BAR AL IE W ka0 T R, X PRV AI#E, 1E W RS, end i
S

>>> 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 =

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 TREY LRI T A

>>> import random

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

'apple'

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

>>> random.random () # random float

0.17970987693706186

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

4

statistics 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 Il H <https://scipy.org> 4 1122 HAALH T4 fE 15 .
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10.7 B ExM1ji0]

A VF IR I 1 1 TR PG R IR Py Hrb ARG ur11ib. request JII A URL Fig
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 ()

(R, B AR ZAE localhost A TIAMIIRSS 75 )

10.8 HEAFOEE]

datetime FIHGE L T DA BAFIS 2 7 sUHRAE HOVIRIR TR 928 SR SRR HUWTAIN R B9k, (HSCHLRY EE AT
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 ("$m-8d-%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'
>>> z1lib.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 =

T BB — RO AT S B o A B S, JFETT S B S AT St
doctest BUHRAET A TR, JITFHHIHHI Rl RUF S  Frer s AR, LR S A
P S H S S U ) SORY e BT L O e 0 P B BRI SCRY . f FLE A7 doctest
e (R R SR 25

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]), 40.0)
self.assertEqual (round (average([1, 5, 7]1), 1), 4.3)
with self.assertRaises (ZeroDivisionError) :
average ([])
with self.assertRaises (TypeError) :
average (20, 30, 70)

unittest.main () # Calling from the command line invokes all tests

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 L5t

reprlib BIREEHL T —AEHILRAR repr O BREL T 0 RR KB EIR Z i E R AR

>>> import reprlib
>>> reprlib.repr (set ('supercalifragilisticexpialidocious'))
"{'a‘, 'C', 'dl, 'ell 'f', 'g" ‘..}"

pprint BHGRHL TN ILAFTEIRER], Fob i N EXE SRR 7 E SO RAERS PO R B 4
ISR R M EIATIE, SR AL SUSIEATATRIAEE, DA R R R R A A

>>> import pprint
>> t = [[[['black', 'cyan'], 'white', ['green', 'red']], [['magenta',
'yellow'], 'blue']]]

>>> pprint.pprint (t, width=30)

[[[['black', 'cyan'],
'white',
['green', 'red'l],
[['magenta', 'yellow'],
'blue']]]

textwrap BIREEGHE AL SCA B, DAIE LY 45 5 1 e T8 1

>>> 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))
(BEF0)

97




Python Tutorial, & {Tha4 3.11.11

(# E30)
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.

locale MHLAbF 5 HuIE SO A BERS 2. locale Fibi () format pR U007 — 4 grouping J@ 1, W H
BT A AL IR AT AR

>>> 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 ("¢d", x, grouping=True)

'1,234,567"

>>> locale.format_string("%s%.*f", (conv|['currency_symbol'],
conv(['frac_digits'], x), grouping=True)

'$1,234,567.80"

11.2 &R

string BHE S NEMK Template 2K, HAEMTHEMPFEIEL. ERVFH FEA TSN 2
BT OL R E S E SRIN

kAR R 5 AT SR, AR $ i EAYARY Python ARIRAF (BB ETEE. HFAITRI
2) M. — LGRS -0 5 ATk . i nT DAYE G T B R L E L i P B A T i R S 5. $9
R SO FAF 8

>>> from string import Template

>>> t = Template('S${village}folk send $$10 to Scause.')

>>> t.substitute(village='Nottingham', cause='the ditch fund')
'Nottinghamfolk send $10 to the ditch fund.'

WA F IR F SR AR H AP, B4 substitute () FERLL KeyError. XFTHE
PFEIFRBR Y, R B A T RE 2 A S R, N safe_substitute () JFEEMAE
—UERBAEER B BRSO AR

>>> 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 $owner.'

Template 1) J-280] DA & M PRAT. BN, PAF RIS IA st s ap & 2heE, R T H S/ H
WL BR S R R A R A

>>> import time, os.path

>>> photofiles = ['img_1074.Jjpg', 'img_1076.jpg', 'img_1077.jpg']
>>> class BatchRename (Template) :
delimiter = 'S$'

BT )
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(B LE10)

>>> fmt = input ('Enter rename style (2%d-date %$n-segnum $f-format) : ")
Enter rename style (%d-date %n-seqnum $f-format): Ashley_%n%f
>>> t = BatchRename (fmt)
>>> date = time.strftime (' 2d%b%y")
>>> for i, filename in enumerate (photofiles):

base, ext = os.path.splitext (filename)

newname = t.substitute (d=date, n=i, f=ext)

print ('{0} ——> {1}'.format (filename, newname))

img_1074.jpg ——> Ashley_0.Jpg
img_1076.jpg ——> Ashley_1.7jpg
img_1077.3jpg ——> Ashley_2.]jpg

BRI o — A B 2 5 R a2 45 2 R R AR A Hh A1 20 BT ok e X (AT XML SO AiSCAR R R A
HTML [ 454 3200 8 7 SBARUSCR T RE «

11.3 {EFHZ#FIEIEICRERX

struct BHURML T pack () Ml unpack () B, MTABIAE KR —dERHCFAR. FHBIHI TR T
TEAGE zipfile BURIGIHOLT, TR —A> ZIP SCPFR BT S (5 B Pack AURS "H" Il "1 7351
PEEP P AT S HBE "< R EAT bR ER ST 8/ 517 17

import struct

with open('myfile.zip', 'rb') as f:
data = f.read()

start = 0

for i in range(3): # show the first 3 file headers
start += 14
fields = struct.unpack ('<IIIHH', data[start:start+16])
crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

filename = data[start:start+filenamesize]

start += filenamesize

extra = data[start:startt+extra_size]

print (filename, hex(crc32), comp_size, uncomp_size)

start += extra_size + comp_size # skip to the next header
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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 Ji S el i & S ik BURMERT DR oAty i B T AL 45K 6
R FIRTHECE, Bk, BT HTTP JRS5av. Hri0ad g vl DORRAE I B 0 S s AN 1R e iy O 5

DEBUG, INFO, WARNING, ERROR, HlCRITICAL.
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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:/python311/lib/weakref.py", line 46, in _ getitem_
o = self.datalkey] ()
KeyError: 'primary'

11.7 BFREIIRNHIA

VX TR A 0 TR T DA N B R EBOR ML . (B2, AR ESHRERA AR 2 RS
array BHHRHE T —F array () X5, BEMTHIER, HHERAER—B0WEE LA SEER. TN
BTN T AN A AS T N AR BT TCAF S T R A B RIS ), T X 8 ok
Ui, FEANS H AR A FRE Python 1 int XF408 33 5 1 16 73y

>>> from array import array

>>> a = array('H', [4000, 10, 700, 22222])
>>> sum(a)

26932

>>> afl:3]

array ('H', [10, 700])

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)

TERRA PN ESLBIPASN, AREERRAE T HA T H ) Flin bisect fHLEA HTHAER 7 £ 0 R %

>>> 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, 4]

11.8 +#tHIFREE

decimal fHARAL T —Fp Decimal BB T+ HFE 2B . MLHER float ZHEHIE AL,
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 MPINEER S T L8 v EAH DR AR 7 o

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 .

R FRRFE S Decimal FEREASIATR T LM s BOR UL 1 I A ASEIZ S ATAR S5 PEAS 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]*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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FEFUIREZFNEL

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 .

SRIG, ANIATER IR ] CABE AN [l B R P BRSSE . SRR ST BT SKAR I R B 1, I HART A AT A E /Y
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 SR EMINE

T QU AV BRSSO B ) venv. veny i £ 24 (0T L BEBTALAC Y Python. INRLASHY R4
EATEZ AR Python, @ITLUERLETT python3 s BB (ERIARHEEHE ) Python LA
FRIRIEIIRGE, WIEEHEEW A, H0 veny BN IAZITH B

[python -m venv tutorial-env ]

R tutorial-env Hak, WEREAFAERTE, FHAEH P QUEALE Python MERES R ANl S R 3L
fH %

HESLFRSE 8 1 H SR A2« venve XA FRIEH 1% FSRAEARIY A by Hh BRI, AT a8 5 75 2% ot
TE H SR TROMBRE ) — R AR B BERT 1 5 TR SCRrY - env BREEACER E SO R AEP5E

BRI, A ATIE B .
7£ Windows |, i547:
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[tutorialfenv\Scripts\activate.bat ]

¥ Unix B MacOS |-, =17

[source tutorial-env/bin/activate ]

(53X /IS 2 4 bash shell 5511 . USRS esh 8 £ishshell, fRWi%k ] activate.csh 8 activate.
fish JI7R,)

P R AU EERF AR AR T 2 R R AT, AR RARIEAE MBS, I B A A python x4 ir
IBATIRRf 2 B 23 R R 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']
>>>

SRS — RS, WA

[deactivate ]

B At

12.3 (&M pip EEB

PRI AME ] — A2 0 pip WIRRT R TR IRl BRIAE DL T pip $FA Python Package Index %
B, VR DATEARAY web I BE#% H1#5F Python Package Index.

pip AL T4 Vinstall”, “uninstall”, “freeze” 245, (FH7F installing-index 555 7L A & 5244 pip XRY.)
TECAT DA 32 48 28 A1) 44 TR A L0 e FRUAR 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

BOE ] PAE IR FRIFER == FURAS oK 2 R A R 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

QERAREFIEITXA G2, pip KEERIC L 2% T g Koy A H AT 3. VRA] RASR BEA [R] A Al
ARG RARBAHW A, BRI PAIEAT python —m pip install --upgrade PARFER{E MRS i
YN
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(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

python -m pip uninstall JEHR— 2 AL HE LRI M ) A B o R A 44 7 o
python -m pip show /A KIAHFEEIEE:

(tutorial-env) $ python -m pip show requests
Metadata-Version: 2.0

Name: requests

Version: 2.7.0

Summary: Python HTTP for Humans.

Home-page: http://python-requests.org
Author: Kenneth Reitz

Author-email: me@kennethreitz.com

License: Apache 2.0

Location: /Users/akuchling/envs/tutorial-env/lib/python3.4/site-packages
Requires:

python -m pip list RHEsFrATEREIIAEL P22l

(tutorial-env) $ python -m pip list
novas (3.1.1.3)

numpy (1.9.2)

pip (7.0.3)

requests (2.7.0)

setuptools (16.0)

python -m pip freeze f/=4— KUK C LR UHE, (HHAEESHH python —-m pip install
iR — 5 LA E &R P R AE requirements. txt

(tutorial-env
(tutorial-env

python -m pip freeze > requirements.txt
cat requirements.txt

$
$

novas
nump

requests

RG] PARF requirements. txt $8 32 45 A $ i 48 0 B AR 7 1) — &R ar 44k SR 5 A PR DA
install —r BB VLFIIE:

(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 AHEZHYEI . A X pip KYSERE ST A [ installing-index $587. {85 T MRIFELIFA SRR
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T£ Python Package Index HH}, #£r 5 Python packaging user guide.
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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:

library-index:

You should browse through this manual, which gives complete (though terse) reference material about types,
functions, and the modules in the standard library. The standard Python distribution includes a lor of additional
code. There are modules to read Unix mailboxes, retrieve documents via HTTP, generate random numbers, parse
command-line options, compress data, and many other tasks. Skimming through the Library Reference will give
you an idea of what’s available.

installing-index f#RE T /54 %¢%% f oAt Python J % & 4 5 iR .

reference-index: Python [ iEVAFIE SCHTEANMRRE . R TIRLE R EE, (MBS A S H w R igk 2
A

£ Python &Fif:

https://www.python.org: The major Python web site. It contains code, documentation, and pointers to Python-
related pages around the web.

https://docs.python.org : 3 iJj[H] Python [ 3CRY .

https://pypi.org: The Python Package Index, DARItE#BFR-4 Cheese Shop', 2] F#k H F [ i Python i
RS MAREF UG AL, 1/J\TU\TJH3& HEA T AT At A BEFREN B

https://code.activestate.com/recipes/langs/python/ : Python Cookbook J&— A4 KIS R B4, HLZH

FEHAA A o 4R AR 2 0 Tk U B AE— 45 44 A Python Cookbook (O'’Reilly & Associates, ISBN
0-596-00797-3) .

https://pyvideo.org collects links to Python-related videos from conferences and user-group meetings.

https:/scipy.org : Ecientific Python 5l F ffif i} TRy M S VTSR B RO, DA T8 an 4R UL
AR, ARRIERIERS . BNV, ST m— R8I,

“Cheese Shop” ;2 Monty Python f)—MERI: —RIBIE RS —ZPIETIE, EIe MR YiRg, Jh RSB 52
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XF 5 Python AH 5 #4 i) AN A R A 45, REAT ARG BN Br W 4 comp. lang.python , BUE K EA] KR
| R {512 python-list@python.org. ¥ [i] ZLF1HRF 51 2@ HAm Iy, A 0k 5 A0 2 — A 00505 B 3 e ko 45 55
—Ae BRABEAMT, W CRIEE) M, #UCHRE, PARCE A B, R R R A S AT
https://mail.python.org/pipermail/ 43|,

TER VA, 5 ARNTIIR FILE (S8R5 FAQ) . H UL &5 TR 22— U S — R A 2 i) [/t
RS, FHARREAMUE TN IR R 2.

&iE
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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

TEFRE A I B A INMBAS S VSR b = D REFF H 35 ABEAERE T Tab G b2 8G Btk
Python {544 F% . 24 Fi Jey i A8 BT A] OB A FR . X Tl i S YRIA N string. a, EaXhizRikix
Ja—AS L 2RISR SRALIN S AR S SR R 1 SR Ik 4 b 4L m{ﬂiiil[l%ﬁﬁ __getattr__() Jf
TR G %R — R X AT BE S AT I AR 7 5 SCROACRS o BRIATC B0 2R3 VR 1) 24 77 S PR AT SRR
M HSF428 .python_history WSUPF. M1 AE R — R AR 2 00 TR R 4R E ] ]

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

Floating-point numbers are represented in computer hardware as base 2 (binary) fractions. For example, the decimal
fraction 0. 125 has value 1/10 + 2/100 + 5/1000, and in the same way the binary fraction 0. 001 has value 0/2 + 0/4 +
1/8. These two fractions have identical values, the only real difference being that the first is written in base 10 fractional
notation, and the second in base 2.

AFEE, RS2 NS BER 2R o — bR NG XS EHERZ R T, ARE A 12k
T IR R BE AT AU A — BE 7 RO U AP T AL

A BRI B XA AU AR A S — 2. BRI 1/3 o AT AR EAE IR i — N oM
[0.3
o, ALY,

[0.33

o, AL,

[0.333

PABCHE. ZPREBTRARE T2 ORET, EAUKEARET 13, FISS s T 1/3

FIRERYTERE, TCIRAREEN 2D A00A 2 BB, b 0.1 FICTART R 2R — DA 2 S EEAR /s
o ARV 2 AEE ST, 1710 52— ToRRIEFR/ MR

[0.000l10011001100l1001100l1001100110011001100110011... ]

TEART—CEAE T, VRERBEIS S — N OME. B, 7245 REGREBI I 1, B e S R (L 1)
TN, R A A 8 FATRYET 53 LR, BRI 2 BURRR . TE 1/10 &AM T
o FHR R R A R 3602879701896397 / 2 ** 55, TAREET 1710, {HIFARZ 1/10

Many users are not aware of the approximation because of the way values are displayed. Python only prints a decimal

approximation to the true decimal value of the binary approximation stored by the machine. On most machines, if Python
were to print the true decimal value of the binary approximation stored for 0.1, it would have to display
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>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

That is more digits than most people find useful, so Python keeps the number of digits manageable by displaying a rounded
value instead

>>> 1 / 10
0.1

ﬁ;? gﬁ%&ﬂ@zﬁ%ﬁ@ﬂwﬂ%ﬁ% 110 HORER(E, SERROAEAIG G R BAET 1/10 B9V EERLT Ry —
HERI 5K

AR, A V% R [ i 53t S I 0 R B 0 T 0 BN . Bl 0.1 L o,
10000000000000001 O.lOOOOOO000000000055511151231257827021181583404541015625é
#RARLT 3602879701896397 / 2 ** 55, iy FHrA XL IEHI(EAR A MIFIR T OME, LT AR
HAAEA]—A, [FIRHSA LR AL eval (repr(x)) == x.

127 5 L, Python $275 #F Al I 19 repr () b M B B LA 17 (A AUHCT 19k R, D 0.
10000000000000001. M Python 3.1 F¥ 4, Python (75K ZHURSE L) BUAE Bl 05 o8k 6 46 o it
I LR 0.1

ERLRI T UL 2 BRI A AIORFE - B AV Python (UGEER, BAVRIRUMTIORI R, IR TERTA X
Tﬂ/\E’JﬁE#F?JE’J{%, VEERE S P R BFERER R (BARRE SRS S A BB T A S 2
XBIZESE) o

For more pleasant output, you may wish to use string formatting to produce a limited number of significant digits:

>>> 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"

WEE ST R, AP BRI R R R IR S (AT T A B 2rmie

One illusion may beget another. For example, since 0.1 is not exactly 1/10, summing three values of 0.1 may not yield
exactly 0.3, either:

>> 1 + .1 + .1 == .3
False

Also, since the 0.1 cannot get any closer to the exact value of 1/10 and 0.3 cannot get any closer to the exact value of
3/10, then pre-rounding with round () function cannot help:

>>> round(.1, 1) + round(.1, 1) + round(.1, 1) == round(.3, 1)
False

Though the numbers cannot be made closer to their intended exact values, the round () function can be useful for
post-rounding so that results with inexact values become comparable to one another:

>>> round(.1 + .1 + .1, 10) == round(.3, 10)
True

TR RGBS S X NIRRT L. A 7017 B AE R 1A R TR 5 — P HORGR 1A
Motk . 321 Examples of Floating Point Problems FRIUE A — il i w1z AL il S AE SR A8 i L 1)ty
MR . 38 W] ] The Perils of Floating Point FEH AR WL 2 SN 0 T 52238041 .
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IEAIIRR GRS TS , W R To ) R B 5 (R WA T HH O R0 )8! Python ¥ 15z
SR IR I ISR PRI, TAERZH s BRI mUa AR 1) 2%%53 B A Ao 1
ANREGORALIL . XX R EEUES R VAR 208, (EARE LR ZE eI TR EAR, HEWREAaEA ]
RES P EOH Y 8 ABE R -

BRI S HYE DU SCAAAE , BT REEOEH AT s B R UL, AR L5 7 B R e 2 B R R &5 R AN
PRI A R EUE R A BRI S5 R, str () BB TR, ST R EH 7 £5F formatstrings
str.format () FiERHEXIRFRF

KT BT UER BRI 3 5, A decimal FiHL, ZAHSLIL T E A ST ARG
il i/ ey = 8

73— FIEX S HIZHE H fractions BIHURMLSRE, BRI T E TH BN BEAZE (AT DT
FoRtg 13 XPEHLE) .

MR AREPE IS BT PR AR 2 T f#—F NumPy f1PA K2 i SciPy T H Br iy vF 2 HoAb K s
THzEH L. 20 <https:/scipy.org>,

Python provides tools that may help on those rare occasions when you really do want to know the exact value of a float.
The float.as_integer_ratio () method expresses the value of a float as a fraction:

>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

Since the ratio is exact, it can be used to losslessly recreate the original value:

>>> x == 3537115888337719 / 1125899906842624
True

The float.hex () method expresses a float in hexadecimal (base 16), again giving the exact value stored by your
computer:

>>> x.hex ()
'0x1.921£f9f01b866ep+1"'

This precise hexadecimal representation can be used to reconstruct the float value exactly:

>>> x == float.fromhex ('0x1.921f9f01b866ep+1")
True

H TR R R, EEM TEBARBRA (FETEK) 1) Python BAEKUE, PAKS SRR Y
HAIET (140 Java il C99) At
Another helpful tool is the math . £sum () function which helps mitigate loss-of-precision during summation. It tracks

”lost digits” as values are added onto a running total. That can make a difference in overall accuracy so that the errors do
not accumulate to the point where they affect the final total:

>>> sum([0.1] * 10) == 1.0

False

>>> math.fsum([0.1] * 10) == 1.0
True
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15.1 RiRMEEIR

AN RAIRRE0.17 (B, FFULIHVRTT DAERESE A X G L HEA TR I 0T . B Al 2 B A R
T AR

AR AR IR (SR RZH) TR/ MIOGE R (DA 2 R B0 AR
WM RE 5. X A4 Python (E(# Perl. C. C++. Java, Fortran DA T2 HANIE ) &H AL ERIK
IR B T R IR ) A

A SXFET 1710 2Tk b/ NECRS IR . B/0 AL 2000 455, JLT-BrA HLas#R 6 IEEE 754 —
DE P S S ARE L BT REET- G #0F Python 77 s %W} 4 IEEE 754 binary64 » AUk &~ . IEEE
754 binary64 {HALE 53 FIAERE, HULTER ARIT SIS B 0.1 4R DA J/244N JE QBT RER 7R i ikt
/B, b TR L 53 LRI R B TR

[1 / 10 ~= J / (2%*N) ]
55
[J ~= 2%*N / 10 ]

and recalling that J has exactly 53 bits (is >= 2**52 but < 2**53), the best value for N is 56:

True

>>> 2%%52 <= 2%%56 // 10 < 2%*53 ’

That is, 56 is the only value for N that leaves J with exactly 53 bits. The best possible value for J is then that quotient
rounded:

>>> r

>>> g, r = divmod(2**56, 10)
6

Since the remainder is more than half of 10, the best approximation is obtained by rounding up:

7205759403792794

>>> g+l

[A I 7E IEEE 754 XUKS B R AT BEL 2 0 1/10 £ BUE A

[7205759403792794 / 2 ** 56 ]

o3 TR B R DA WSRO -

[3602879701896397 /2 ¥ 55 ]

TR TRATT 10 A, AGERSIR ST 1105 RURFRITEA A Fa A, WFRELI/NT 1710,
(BT T E AR 2 #5589 1/10)

RN A 2 FHH” 1/10: BLbA B0 g hr /N BIE RER R 1) fiefd: IEEE 754 XURS FE
AL

>>> 0.1 * 2 ** 55 ’

3602879701896397.0

If we multiply that fraction by 10**55, we can see the value out to 55 decimal digits:
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>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625

meaning that the exact number stored in the computer is equal to the decimal value
0.1000000000000000055511151231257827021181583404541015625.  Instead of displaying the full decimal
value, many languages (including older versions of Python), round the result to 17 significant digits:

>>> format (0.1, '.17f")
'0.10000000000000001"

The fractions and decimal modules make these calculations easy:

>>> 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, MR ST VAT R B AR I . AERCEARET, FRR B BHRURAF MR ARk B SO
WP, EORFEFT AR I 2 AR I B — N I E BB ORI . (1 try 1A except FA) T ARSI 7
WIS B SCHORE TATR. ) A SRR T IO SR, & S0P ERRSHEL; XEHT
PR BUME e 2k DA SIS AR R I L5 . T SR BRI 0 5 A BIARHERS IR Ok BB T A 2 IE
5 2SN B AR R

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

[#l/usr/bin/env python3.5 J

(B RO T P PATH ) IARKIFSL, IR SO CE N AT T. # WU SO RTINS 4F . T8
Foer-f b, AT A Unix FECR9AT45 R ("\n') R, TAZPA Windows ("\r\n') f745E. ¥
B, CHOITAET, B B EAET, '#', AE Python R UERHEREITA.

AT DA ] chmod iy &4y I A A T P TR EAS R

[$ chmod +x myscript.py ]

f£ Windows 24t I, %A “AI TR IS . Python 22T H R . py SXF5 python. exe # KK,
XEERH Python U2 HfE A ZFT. $RBEA LR cpyw , TEXAMEILT, S BiE & Bl
B,

! GNU Readline 4 i) i 5 7] fig 2 B 13X R 1L .
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16.1.3 X ERXBaNH

2RI HARSA ] Python B, 50T fE & A BFE BRI S SRR B, FRRER B AT LA TIAE R B i 2
RIGTRTRPARE BRI AR ) . 37T DA 0744 S PYTHONSTARTUP [ 5 A8 & 158 B A0 4 B 2 i & 1 SC
R SCE A AL . 3X LT Unix shell 1) .profile Pifg.

Python HUGHERZ HALRS, At Scf, MmIEEMN AR S 802K /dev/tty B AWLETTH
Python JIA ) SCE# T (JEE R RIMGH AN HEASTE) . INAHELHEAIES L EZHE NG4S
B, FPAE & LS A R0 DAFEAZ B il F R o B ] DATEZ SO B R4 sys . ps1 Al
SYS.pPs2.

UG A5 9T R o B MAN R B SO, T b SOPFBIG &R B SRR 518 45 o
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 2t 7PN IR 0EFT B E ¢ sitecustomize FI usercustomize, H [ FEZUNA TAER), B ILTEE
FI 7 site-packages H sk E . JH3f Python Hi247 AN ALHH:

>>> 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 #J TAEFZAHE], {HE & T EAUSHE B 754 R site-packages H 56172, H-7F usercustomize 2
HiSA . HEZATIESH site BT TR .

gix
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RIEXTHRR

>>>

Python % FAEA R ABRIAPL /R FT o Gl T ATE REAE AR PP S BT AR s B R B 5

HAAT AL

2to3

o MGG ARSI, DARAE—XI LR 2 s (165, riss . RiETE=51%) W,
BAE 8 B s 2 5, A H.3X Python HIERIASR/R AT«

e« Ellipsis NEFE.
KA — 22U Python 2.x ACBFEH A Python 3.x ACHE W) T, 3@k AT P AR sk [y A ok Ak BR
TR AN A )
2t03 IFRIEFE N 1ib2to3; ML A SN Tools/scripts/2to3., £ 2to3-reference.

abstract base class -- fili% k%

G EL PR ABC, JEXfduck-typing kb7, BHEME T —FhE G rng =, Mz R Al T i
W hasattr () B TRIMBSCE RS (Gl H BRI ). ABCHIAT BT, XMtk
ok H HAMZE, (HAMBEERE isinstance () fil issubclass () FriAA; L abe #HEHCEY . Python
HHFZ NEM ABC T SEWBIESH (F collections.abe fledr) . ¥ (¥ numbers Fibk
). W (FF io i), S ABIRIAINEL (7F importlib.abe ). JRATPAGEH abe Hibk
efEdH O ABC,

annotation -- Fxil:

KERBEIHEAN T RENE. REUES SR IBME IR, B2 e Ve R 5 20 2/ SR
SR AR AR B AT AN ), (HA SR AR . B AR B AR T £ M . N R i
__annotations__ FikEM:.

Z: W variable annotation, function annotation, PEP 484 1 PEP 526 , %} I T EE A T4 - 51 2 I annotations-
howto T A FIARYE 1) fe FESE Bk

argument -- 5§

TEYH FH BR BN % 4 function (imethod ) WM{E. ZHor Wik
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o KT A TEREOR A RN A AR RS (BIA0 name=) SCEAE N STERTIA A <+ Y5-I
ME A 28BIKE, 3 A1 5 FELATRXT complex () WM HIJET Kt 7FSH:

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

o 2 E Ade ART RETSHNSI ESHTH T SR ENIT L AR G A ara A
* Witerable LB TCRGAL A 2B, 3 M1 5 FELA R hy g T8 S 4

complex (3, 5)
complex (* (3, 5))

SRS RAE LS BB b B R T B . A IR BRI 23 0L calls —5 . FRAEY:, T2k
JARFTR BRGSO S PRG T L J5y A ko

A B Wparameter RIEFRZH , FIMEH SH5ESHI X HILAK PEP 362,

asynchronous context manager -- 535 |- F 3045 PIYS
PR Sl E X __aenter_ () Ffl__aexit_ () FERX async with iF) PRI T .
i PEP 492 2| A,

asynchronous generator -- 525 1 ik 7%
IR BB Kasynchronous generator iterator Y REL. 'BES5M ] async def & XHMERBAEMLL, RNFEZ
WHETEES yield Rk AL —RFIATE async for JHIHHEHHIME.
WARTEE #2870 AR A bR AL, (BAERLOE AL I AT RE 298 7 A R B RS, IIRFEIEELR
BARE S, 15 2 FRPAERE R L.

— RN RET RS await FiAXE# async for PAK async with 154,

asynchronous generator iterator -- 5335 2 ik 2% 2% A0 %%
asynchronous generator FREU BRI L .

BEXS R & T-asynchronous iterator, 4[] __anext__ () J7iKIR M & [0l — AT SRR SR T
Az i BB PR AR ELE R — A yield Rk

f54 yield RIUGHHEFREALRL, (R4 GEIPIRE (L4 R RATHRAG ry ) 2% 9 &
KBS R BT _anext () PREEI AT S BATGARIRA, &M BTF(RMSINIT. B
Ui, PEP 492 1 PEP 525,

asynchronous iterable -- 5335 n[ {0k} 5

—ANA[PAYE asyne for BRI HMIN 4. OAESER __aiter () FEERE—Aasynchronous
iterator, F§ PEP 492 5| A,

asynchronous iterator -- 525 %105
— AT __aiter_ () Ml __anext_ () FYERINTS. __anext_ () WIIR [E—ASawaitable
X5, async for XA FHEMNIRN __anext () JyEITR BB TSR RN S BB 5] & A
StopAsynclteration B# . A PEP 492 5| A,

attribute -- &

KRB — AR E, WSS FBRIRAFRRE . 200G, RS o HAEM: o WA
H o.a K5IHE.

WR X ALVE, B R E LN identifiers 1 AEFR R4 FR I AE— DX S0 @t 2 aT pAny, B4
setattr (). XFEAYEHRF VA S5 B0k, MR IHE getattr () KR

awaitable -- n[55E4E%} 5
—ANTTAE await Fks MG, ATLARcoroutine SR B __await_ () FEMIMNG. S0
PEP 492,

BDFL
CRBACZEMEET WIS, B Guido van Rossum, Python B .

122 Appendix A. RiE3ERER


https://peps.python.org/pep-0362/
https://peps.python.org/pep-0492/
https://peps.python.org/pep-0492/
https://peps.python.org/pep-0525/
https://peps.python.org/pep-0492/
https://peps.python.org/pep-0492/
https://peps.python.org/pep-0492/
https://gvanrossum.github.io/

Python Tutorial, A {Tha4 3.11.11

binary file -- 3R SC Ak
Jile object RERSEEE 5 145 .. R SCPRR B T-EHE A BERIBIR (' rb, rwb® ok " rbe ) FTIFO
. sys.stdin.buffer. sys.stdout.buffer PAN io.BytesIO fl gzip.GzipFile HJSEH.

TS Wext file TIRREWSIES str MRAYSIFXTR

borrowed reference -- % A 5| H
1 Python [t C APT v, 5 5| —FXREI M, 2SRRI AR IZT I H . WX 8%
MBS A — B8 E . Blan, SR R AT AR B S i )G —A>strong reference R BE

HetZAEborrowed reference FY Py_INCREF () PARFH R HUEAG Aystrong reference, BRAER 241ZA 5 T0H
TEAEAG MR G — R Z i 8% . Py_NewRef () MEUH] AR RANE—AHi i strong reference.

bytes-like object -- 315 U5} 5
I 5 bufferobjects H: H.AE S C-contiguous X4 . X AIEA bytes, bytearray fl array.
array X%, PANFZEE nemoryview X5 FATRN R ATE L fh bR Ed R E DA X st
VERLAE AR . PRAF R 3R SO DA Sl i B e 7 i % o

SRR T AL RO . RO RAE SR PR AR TR ARG R
BT HiE bytearray AKX bytearray B memoryview, HABERAREOR 0t il Bl A7 T A nl A8 5%)
G C RBEFIRMR); EMRGAG] T bytes PAJ bytes X4 memoryview,

bytecode -- ‘7= 1ifty
Python JE A 24215 771, B CPython f# s 137K Python F2J7 I PRSP ik 2 A7
TE .pyc SO, SRERSE IR T IR — SCPRR R R (AT DAGe 205 TR B3 4 13 0 505 ) o X R
WG B TR B AT N ALER S (¥ viral machine 27t W5 ¥ERE AN Python FEfUML_F
AR —EEH, WA—ERETEAR Python fiUA_F 3% .

TR HN R AT LAE dis BRI SR &

callable -- W] 1%} 4
Al RS R A TR iz B R Se, HRTREIT Y — 2S48 (B Wargument), {8 F DA i

[callable(argumentl, argument?2, argumentN)

function, IBATH JEF method 55, BT VAN G KT __call () JIARIZEMEBIHR)ET Al
JiRTE

callback -- [n] )4

—MERSE AL A A DATE AR B9 A 209808 FH ) 1B R R 4
class

FHRAN A o SO SBT3 SCHE R0 B X% R SE B T A E O e o
class variable -- 2375

TR E AR R, I BAURAESE RS BB (AR AEZE ) L B FHE D -

complex number -- £3 %}
XA SRR G Y R, Hoh I SRR R R R — N SR — AN R A R B (-1
FAR) SRR, MEARCFE TSN 1, TR E 5. Python Y& T X E SCRE, RA TR
MO RGBT A 3 R, Bl 3+15 . WURTREE math BIH XTSI 2 SR, E
cmath, ZHIWME A IWB SR BCEE R . WERIRBOCE A 2, ZBSENIHILF R 2F E ]

i) R

context manager -- |- N LS PIZS
Ewith i) PiidE L enter () Ffl__exit_ () FEREBHIHELRSHIN L. S0 PEP 343,

context variable -- |- F 348 1t
—MRIEE TR R SO AR A AN FEEN A . SRR RHRAE P AT & BT AR
HARRMWAS R, Ak, ST ETF OBk, —MUTERET RS EZA LTI, WA E
1) FERE R I R RS AR i TiEER . 20l contextvars.,
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contiguous -- ZE5%¢
—NE R E C i 425k Fortran & B 90N N2 L0 . B2 C I Fortran B2 . E—4E
BT, A 4% H D AHE AR A S HESY . RSB ITF IR &5 i)y . fE24E C-IE2eEd
f%é‘;?” I;\]%ﬁi’@iiﬁlfﬁﬂﬁj‘ﬁ%ﬂii:—/‘f%%lw 0] % H By U e . {HU&FE Fortran FEZL502H N2 H 25—
Ryl it

coroutine -- L
PR T HIRE I — BB, FRIRE T DAYE R — 51&/\#‘@% SR PMREN AT DAEIFZ AN [R] ) 55
EREAL BERWKE . EAEE asyne def iBAPRSEEL. £ 1L PEP 492,

coroutine function -- FlpFEpRI%L
1R l—A~coroutine M EATRE . MERETEN async def iHARE L, HABEEE await. async
for fil async with XK. XLREEH PEP 492 5] A,

CPython
Python 415 5 IAIIESCBL, FE python.org & Afi. "CPython™ —ii] FI F7E L BE IR 0 5B 5 Ho A S B
5141 Jython By, IronPython #H X 1] .

decorator -- 3%y
R UE R 7 — A R R L, BT @urapper BT ARSI TRRECS . e AmAN ) LG dE

classmethod () fll staticmethod ().

PMAREAR FUE RN, DU A eRB0E ST S ESe 45 A

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arg):

FAEROR SR T8, (Ul F R A . A BRI TR TT 2 0 eR B0 SOM 2858 SR SORY

descriptor -- {{fiiA %3
EAEXT __get_ (), _set_ () B{__delete_ () FEMXNE. B—NKEH AR, B
HIRFRGS AT S TE R PEE IR Bl A . S IHOUT , A a.b RIRHL. BB — @ PER & 7E
a KW FHAERLATN b RS, BAUR b2 RS, WX IARS k. BRI
FIAE 2 2 B Python [y -8, RMIX @ VF 2 B EERr PR AL, HFEREL. k. FHEEE.
Kk BT EARBIEN G 5%
A RAEIARZR T EREZAE L, S0 descriptors 5 FIAZS 5 FH 555

dictionary -- i

— AN RIREH , P W AE R SRER BIAH S A ST DURAEI RS __hash_ () fl _eq__ () HI&
%4, 7E Perl A4 hash,

dictionary comprehension -- “yliLHi: 3,
Ab PR —AN AT IE A G ) A SO JC R IR I G5 R ) — FP R BE H . results = {n: n **
2 for n in range (10) } BN —HE n Bl n ** 2 FBRSHHY AS2 ML . 221, comprehensions .

dictionary view -- = HILF |
M dict.keys (), dict.values () fll dict.items () REIMXIREFRAFHIME . EIHRHETFE
HWAAH A SIE, X EWRE YIRS, R A R A . B B P 5 T A ol EOE
HBI%, Al{# 1ist (dictview) . & dict-views,

docstring -- SCRY 4 H
VERZE . REER 2 NS — N Fk U I AR R e . ETE R T 9 2w, (Hoxwt
AR RO B ITEZS . BRI __doc_ J@MEd. T EWHTRIENE, FIEEICTE
() SCRY R
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duck-typing -- % -390
FE— TP WA, B AREE A RN G S Bk i e HOR 1 HAA IR R4 1, T2 4 A s A
wEEE (BRGNS T, RSB, A @M 7)) TR IR AR e A, it
RIS A i 2 SR AOREE T R IG5 7R AL 1] type () B isinstance () Kl
(EEAE NS 2B 0] DT 40 708 % AR AR SE. ) TS R hasattr () KllSEEAFP 4578 .
EAFP
SRIF ORI D) MRS . iXFh Python 35 IS 9 5 XUs 2 e Firds i S BB PEAEAE , IF
TEARE B R S0 o K AR IR I D WA B AR U@ K iEis ] try Ml except 141 T HAHX A
SEFTIHLBYL W%, LT C HF 2 HAMES .

expression -- ik,
AR FEAME R A OT. AT, — N RBA R BB o KO MFHE. A5, BTN, 2
B R B IC R, ENsAE SR E—ME. 52 HMuEEARE, e iE s e®
Ko MAEEAR BRIV ER B W statement, Bl while. TRIEHE)E THEMIMAER L.

extension module -- § JE ik
PA C 8¢ C++ gn 5 Ry, ] Python ) C API K515 5 0 PA K PRGBS T3 HL .

f-string -- f-2fFH
WA £ B AR AR AR AR B AR I EN E S . S0
PEP 498,

file object -- SL1EX %
K ANATF T ) SCEH APT (A A read () B write () Z5YE) VA FERERX S . Rk HAIET
SN, SCRT G AT DA P B SR se R H 2R B R A sl AR s D ) (1 AnAm v s A/
H. WAEZMIX., BT, BE%). SUHXREPFRN R 28 A
SR b A =R R SO G B G = ) SR, ek = b ) SO DASGSUAR SO, BRSO e Y
TE Lo b, BB TR R HTE 2 UE M open () BREL

file-like object -- SCF20 4
file object W [a] 1A,

filesystem encoding and error handler -- SC %k RS 4% X SR ALY
Python ]k M #4122 Ge A5 15 ER A ) 454 R Ge 4t Unicode 112 AA% 205 B R AL PR .

S R G g A A 2 A RAIE BE B RS K BEAE 128 AR WY FTE 75t . AR SO R G dm A X R
ML AR, W) API BRE R fE< 5| &K UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () PREATHE SR AREL
R G g S A IRAL S
filesystem encoding and error handler &4 Python JE B4 PyConfig_Read () HRECRAECERY: ESH
PyConfig [if) filesystem_encoding fll filesystem_errors ZE{Fl.
F 2 Wlocale encoding

finder -- k%Y
— M E R R AR loader B4
M Python 3.3 AFHEM 2RI AF #8: Lok 12 & X % LG sys.meta_path ffiffl, DA Mpath eniry
finders fitfy sys.path_hooks ffiff].
LT % i, PEP 302, PEP 420 fil PEP 451,

floor division -- [in] | B3R
] N AR R L B R B E s . U BRE B SRR 7/ o Bln, Rk 11 /7 4 Wit
HARRZ 2, M5 AR RE A EIERERE 2.75 o JERE (-11) // 4 2&E -3 F Rk
-2.75 M FHALEINLR. WL PEP 238 .
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function -- pR%L
AT DA A R B B — 2B R . B 0] A HAR ABAS S 2 220 AR BRI TR A . )

TLparameter, method F function Z£37

function annotation -- FRZkR{E:
BT} e BB 2 5GR [HE R annotation

PRATRE R T 200w - BINRA R BN Z S int SHOFHUMR Bl —A> int {H:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

BRI B YE TE B T I, function —y .

2 Wvariable annotation F| PEP 484, H. A T IhEE. 55152 [H annotations-howto DA T 5 AR AY i
FESZ .

__future__
future {54], from __future__ import <feature> F&/NIiFas il FBH7E K 3 ) Python %& 75 i
BRI AR UE B EEFNE SOR GRS B, future BIHSCRYICSE T AT HRNY feature BUE . @it A
ﬁ?gﬁ%gﬁﬁ?&%ﬂ?ﬁ, ARAT AT BB T R AR A B B O BN E S R AR (3iE) FEf]
WS INL

>>> import _ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- Ly % [A] 1k
FERCA RO B N AF 25 () g A . Python @i et 5 | I THERI — S BERSAS I AN TREIE 2R 5 | I A A 3R 0
I SRS R ARAT IR I o T PAGE ] g e AR 28 fhl i el i 2% o

generator -- 4 p 7%
iR [1l—Agenerator iterator WIRREL . ERLEARMBEEeREL, AW GTET HAE yield Rk A 4E
— R YA for-TRAE T BT next () EEUE K.
AR A AR R AL, (HAERELE L AT RE R HE £ m BA R E . WRFEIHERBBARE L, w6l
I AEFRDARE G55 S o

generator iterator -- £ 2% 0%
generll[()r I%l%&ﬁﬁ@u@ﬂ@x#%o

B~ yield SUGRIEFAIE, O/ EHAPRES (BIERIERRMEERY ty 1HA) . 4% £ R

RHREWEN, EXMNEFFACELLEIAT (X580 HERATF U6 13858 s 5 IR ) .
generator expression -- /2 )% 75 #5353,

REERAFNFRILX . BREERG - NEEREX, JFERE 1 keyword:/for 41, & X T— Ml

AR JEEFI— TR keyword:/if A1) PANE A RIS NN R R

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- JZ % pi %
SRS [A] B 2 28 S B ] B A 1 22 A PRI 2 B PR . U] FH k2 Pl ) SR SR it o I3 050 FH IR A 5
Mo

Wi Wsingle dispatch R1EFES<H . functools.singledispatch () HMfigsPA & PEP 443,

generic type -- {Z %1
M2 pe; WHEA List B dict XA dE. T X257 A,

WEATS N, T B4 4% . PEP 483, PEP 484, PEP 585 fll typing ik,
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GIL
2 W.global interpreter lock .

global interpreter lock -- 4% Jsj fif Bk 253 i
CPython fREgs B R I —FBLE], B ORI 20 A — N ARAE AT Python byrecode, MRS
WCEX R ({04 dict BN ERA) 0T LU MK Z 4L T CPython S, 45881
FEAS B IRERS 22 AR Ty B, AU W T 7E 2 AL B ERYIFATIE .

ANad, BERERE B =07 PR I R BT AR AT T B AR AT 55 0 s 4 s A R GIL
BEAh, FEIAT VO #RAE B2 SR GIL.

PAMERI BT <A A b ROfRERs (REVATEANRORLIE BiUE St 2 iudin) B0%5 i, IRoATEs
TR AL B G PR RE S 2 BN . AN, SOMRIERE M & O Se B AR AR A A 2%, AT i 4
P

hash-based pyc -- K M55 pyc
553 FH St 7 Y S A B P i (T A e i 1 S B T S A UM AT RS 2 A7 3. 2L pyc-invalidation.,

hashable -- nJI5 7y
— AR AR RGN R SE A (BEREEA __hash__ () F¥E), FFRTRAFH AT
igﬁtﬁiﬁ;g%ﬁﬁ _eq_ () HIE) BREEFRN TeA A XS, RIS EL A AH R e A (E
G 2.

TG A PSR SRRSO SR AR B A B, PR DAk S B 2 A P B0 s A fE

KZ% Python HH R AT AL N EXT QU2 Pl WA A i) AR (Blang) Raliy ) ARG A ARl
s (BIMTC A frozenset) (4B IHYTCR I AT MG A A R AT AR & SRS R 3
WA AR ENTERER—2Z AME (B2 S A HR) . e Er BT e
id() .

IDLE
Python ST K 527 2 R85, idle J2 Python ARifE A4 PR A LA 25 0 A R A RE AR FR A3 o

immutable -- s[5 %} 4
HAREEMIXN S . NN R OFENT . PAFRFICH . RN RA BRI A . QiR — A~
ANFEIE, WABEIEBTIX S . BT 25 B S A (R i E mEAEM , Bl b g

import path -- S A #815
HEME (561250 ) HBNGIR, SEBEYpath based finder FiREIR'FABiR. AR, It
PIESRIEHERE sys.path, EXRHBAEBEFTRER B FHREM __path__ J&ME.

importing -- §: A
AL ) Python (RS E A 55— MELHL () Python AR i I )i 72

importer -- 5 A 2%
BRI MBAIRARI R WS RBEE T finder & T loader .

interactive -- 23 I,
Python A — A HAUMERERS, X EME VR AT ATEMRRES I ER R AT T A TE R ik, AR Sr BT
HAFR . HTEAERASEED T R8I python (WA MIE, A ATHENLAY 3= 3 o 3k
BEkED) o 20 R SR BN AR AL — R R R A R T2 G T “help(x)©) «
interpreted -- iR
Python —@MFREAGE S, 52X B EmIFANET , BIRWE Bl T i M disas W AEAE T 2
B . X R E TESCOE ] A AT I A S b B v AT SO st T RRENE F i A
Mg iR A0E S R I AR, (BRHRFAAEITSER . S Winteractive,
interpreter shutdown -- iR REES X ]
WPESR IR, Python fERERRIFH#E A — MRS I BOT BRI A C A Ut IR, Bl A
FhOCERNIREE % . B SZ WA R e . Xk P XATF #8555 | 1] A g AR S Pk
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7o TER B BT R A TS AT BE B B4 A, BB R SR AR TR AL (6 WL 1A 1R
B AL ) .

FEREAR S SR I R A __main_ ARSI A C 58 AT -

iterable -- W[ k%
—FPRENS 1R B = R I AR SR . IEART S ) T A R AR AL (40 1ist, str fil tuple
&) PARKRE RS AN dict, TP & PASAEMTE LT __iter. () HYESKSEEL T sequence 15 L
) _getitem__ () H¥EMHE LEMIE .

R RPN T for MRIRALFZ HAMTER E— A FIIH TS (zip O, map (), ...)o H—A ]k
MENEN SR RN EREL iter () I, BELRIEHZXGMENLS . XFIEAEE N TAEEAT)
— WM o ARG AR, REFEARERA iter () 3 A CAHRAIRINR . for iHRS
F B R BEAREE A, B — NI B R Ay 44 22 B ORAEDR RN R R AE AR o 2 Witerator, sequence

Figenerator,

iterator -- JE1CEY

PR FER— RN . BRIV next_ () F¥E @G HAEE N E R next ()
FFBA RGBT 2484 Bl o] S5 & StopIteration . F X Ak A 28 X 5
FEIETEFER, eI _ next_ () FERSHIKE| A Stoplteration, HEALERMA AL
_dter () FEEACRRENZERZS S A Y, FILERESLEWRE A ERN S, T H T HAb T
ERX LB A KIS — D DEFRGIINE AR S L2 R EE P BI85 % (il
list) FEREFRRIGHAA iter () BREEURTE for MHEA A BFER S A8 — TR0 S . QSRR L
T 00T AR A 5 AR I 2238 IR 2 Bk A AR Pl R R ] — s e &2, AR R 2 —1
DR

W25 B £ F typeiter.
CPython SBi4I 15 : CPython %5 45— &R E X __iter () MYEK,

key function -- 3 s %}
SRR AN AR I R AL, 2 RS R 8] T HEP SRR AT X 4. AN, locale.strxfrm() H]
T AR 8 IR 2008 1 HEP 8

Python " ¥ 2 T HL AR 70 1/ H R B0k 42 il DU SR Y AR A2 200 A 05 5K HoAh 48 min O, max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby ().

2 Fh ] LA, BN, str.lower () HYER DAHAEZRE K/NGHEF ) R EL. B
%, BRI lambda FEAFCEMEFIUN lambda r: (r[0], r[2]). 4P, operator.
attrgetter (), operator.itemgetter () fl operator.methodcaller () 24K E ) =11

Wi . AR HEUT RS | R IREUAN AN (5 FH R £ 7m 191
keyword argument -- o555

Z: Wargument,

lambda
> B fltexpression A5 B B 24 N IR R AL, FIB A AEVE BB R(E. B0 lambda b8 551 45
lambda [parameters]: expression

LBYL

OEEFRGER” PSS o XIS g S MAS SRR TR A R 2w R A A AR AR X
K& SEAFP Jy =G Rt I, AR AR RS 1 £ 154,
TEZLBEMEY, LBYL e T8 “&F” Ml “BREK” Z W LAEZMS R . flan, AR it
key in mapping: return mappinglkey] AJREH TR A EAEZ G HAMLKAE N mapping H
T key T AR o R RT I S B EL (4 EAFP Oy XORfRY .

list
—Fp Python Wﬁsecﬂtenceg _%@‘Zjﬂﬂ%:z, @EE%@M?%@‘L@%*E"J%ﬁgﬂﬁﬁﬂf’%i, B A 15 A T2 A
B 2R O(1).
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list comprehension -- 51| 3 #i: 55X
W B —ASFE H ) A B T R IR B S5 R R — Fh BB YA, result = ['{:#04x}".
format (x) for x in range (256) if x $ 2 == 0] B4 —> 03] 255 JLFE N1 7S 35 18
%ﬁgﬁfﬁ??@% (0x..) FIR. Hr if FAZIER, AREIEN range (256) TR FTA TR S
AbFE

loader -- I# 2%
TTMBRIAIRT G . BOAE X 4N Load_module () Bk, MBS ET H—Afinder 12 8] o ¥4
Z: 1L PEP 302, X}Fabstract base class A]Z: I, importlib.abc.Loader,

locale encoding -- i 55 X I Zn k% =
¥ Unix |, ‘B4 LC_CTYPE &= X g it , BEn[PAiiid locale.setlocale (locale.
LC_CTYPE, new_locale) FiKH.

1 Windows |-, & ANSIARRS BT (401 "cp1252™),

7£ Android i1 VxWorks |-, Python ffiff] "ut £-8" fEHiES KIHHiLtg=.
locale.getencoding () R AIRIRIUE T KA.

1% 2[5l filesystem encoding and error handler

magic method -- BEAR Jj 7k
special method W3EIE 2[R .

mapping -- W5}
— Fh T E B E KR T LI T collections.abc.Mapping B collections.abc.
MutableMapping fIZ LM E T ERERNT L. EXNRPHF B4 dict, collections.

defaultdict, collections.OrderedDict PAS collections.Counter,

meta path finder -- JCERFEEE R 7%
sys.meta_path (B RITR I finder. TOEEE KRR Spath entry finders 1778 KA HAFH A o

{EAFE importlib.abc.MetaPathFinder [ GRS LM 3.

metaclass -- JtRH
—FhHTEIERMNIE . LRy RFHMEIRS R, RN TR FiR =S HO Y
FI2E . A3 T a0 S B S AT 5 AR PR —ANBRIA SE 3. Python %512 Ab T n] DABIEE B & LT
K, KEDHPKEAFEXN T, ELFEBIN, oS Kmimn o €. 12
TR ES R H &, MR, RS, LR g], PAKHAMGFZT5.
T 4152 I, metaclasses .

method -- J5 i
TER N E R WERAE R LI — B MR, B S REUSE GRS AR R H 2R —
Aargument GBI 44N self). £ function Fnested scope.

method resolution order -- J5 Z: /@i )F
7 SR G 50 A A R 5 B R AR R B W e 5 ) . 1 A5 Python 2.3 At iy T fi#
H 2.3 BGE Python fEAT R B AH X SEE A -

module
X5 2 Python AU —FhZH AR o A BB IS 1 v 44 25 18], FIEL & A Python Xf 4. HEA]
W@ i Limporting BEAERE N7 E] Python H .

5 Wpackage.
module spec -- Bibl Bl

—Aa ], AP T IR X B AFE . )& importlib.machinery.ModuleSpec
5215

MRO

2= Wmethod resolution order
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mutable -- A[ZE%} 4
AIARXT R AT ATE RS id () CRFFEE 0L A U . 5375 S Wimmutable.
named tuple -- 2. %5041

ARif “HAICH” W TALMYR B ocdl, BB RT 1 I0 38 BE 6 44 R 8 1R U 1 A 28 2
Fo XFERYFBUERIE T REH A HALRRE -

AL ERR R T A4 T4, 35 tine. localtime () fl os.stat () KERFAIE. % A6 T4

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

FUHZ o RN ERA (B EEmsT) « sesh, BBl 5 I E UM tuple 4k
T SUHE B AR By ok A . XAEZRTT AT TS, siE T PAEd 4K typing.
NamedTuple, B{E M T.] B collections.namedtuple () FAlE. F—M BT IN—
SUF T 45 5 5 N B 224 ST IS RN vk

namespace -- iy % %3 [A]
A IETJET?J?J( SR, A4S AR, ERMNER, AR miREmL SN (FEhE
ZW) . fmBss IEﬂl_JiI%ﬂ:ﬁ“‘%ﬁFﬂeEEE'ZTﬁ%ﬁ%% Biltn, PN builtins.open 5§ os.open () A]
A4 B B4 2SR X Ao i 44 25 18] 340 3 3k I A A ke S B A b B5OR 35 B 2 v T i P R T &
P, BN, random. seed() B{ itertools.islice () XMEEH T X LEEEHEH random 5
itertools FEHHISEIY

namespace package -- iy %443 [[]{u
PEP 420 fif 5| AfY—F U0 FAE TR A e package, i 23 AL 0] AR S2R R, Holik =
Hregular package Nal, FEAEATA __init__.py .

A Wmodule

nested scope -- iR £ 1§
A SGER NG A RGeS . BN, 765 —mREiz e W R ET PAG | BT E AR & . iHHEE
HRENE RN BT | A M AT TC A R s e 52 R T N EER . RUR, 2F
TRNESWER T &Rt 4 25 0. it nonlocal KSR ARIFE ASNZ1EH .

new-style class -- JA R
XFH ETC YA T A EX R R TR IHFRY . 7R85 Python it 4 /\75%?42 FE % 7 H]
Python By R G, @1 __slots_ . A%, FHEJEME. __getattribute (). KIyEHME
BHEE.

object -- Xf %
AT RARS (BHESUE) PAKHUE XATHR (J53:) W%, object @ (L flnew-style class 1) i T9 25
K4

(0
—FpR] A TR B 5 U M AT S T ALY Python module, MIEAR Fik, BEEE _ path BHEM
Python &,

%2 W regular package Fnamespace package.

parameter -- JE 3
Sunction (B{7¥E) & A SR, EAgE BT ABEZ 1 —Pargument  (S{EERESEREILT, 24
%Z). ALMES:

o positional-or-keyword: BB HT, F5&—DATDMERE E 53 e AW DAE R X4 d A%
AW XEBAMTES AL, BIAn IR foo Fl bar:
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[def func (foo, bar=None): ... ]

« positional-only: {{FRAIE, & —H BB EL ARNS . (WRAEITE 2wl i 7 ek BUE X
WIESHNEHENZ IR E A/ FRRES, BIUITRIEF) posonlyl Fil posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... J

o keyword-only: {UFRFEHY, F8E—HEEEL XEAEANSE (UR XA FIE S ]l 2 e R AL
& XS E P& BTN B S AL NN B S Z 1 * KE XL, Bl
T kw_onlyl F1 kw_only2:

[def func(arg, *, kw_onlyl, kw_only2): ... ]

 var-positional: TSR, $57E 0T DR — LR HCR IO BB SRS (MR 2
EHZNRESIL R XML S LS4 FEIME * e 3, BT R args

[def func (*args, **kwargs): ... ]

o var-keyword: WA KR, HEE A DASRBUE R AR B T A (BEITE TR S 2 #3200 5%
TEHZIE). RMESAEEIIETESAPRATMEA ~* K@ L, BIA LR kwargs.

TS AT VALFI N E PTEAN e 2R, ] AS LT e S Hidit s BROAMEL -

W2 Wargument RIEFZH . SEEESHX BT EE L E S, inspect .Parameter 25, function —
SR PEP 362.

path entry -- J%12 A Il
import path W—NHPALE, S@ipath based finder JIR AR E N HIREH

path entry finder -- #§1% A 174K 5%
F—RJE AN Z ] sys.path_hooks (RBipath entry hook) 1 [Bl ) finder , WARSt S GEM iLpath entry F
SE DA .
5% importlib.abc.PathEntryFinder DA T #BKIEA D EIRA I SLIA AT

path entry hook -- #&4% A 14T
— RN, B AESNIE WA A R A S path entry FP ARSI AR L R BEAZ{F ] sys.path_hooks 4|
iR [Bl—Apath entry finder .

path based finder -- 3£ T B2 A HE 55
BRAIANR)—FP U812 5 K55, WAE—ANimport path W FEAERL

path-like object -- J{ 12k} 4
RFE— DRGNS . BRI R A L — N FR N str 5 bytes X4, 0] P —
AP T os.PathLike MM BINTS . — % $f os.PathLike M A% 2 Al 378 H os . fspath ()
PREGE R str i bytes RN XM RS HAE; os.fsdecode () Ml os. fsencode () A4
RIS str 3 bytes RBIRKLER . X4 2 PEP 519 5] A1),

PEP
“Python M3R4R " HYIECHHE . —4> PEP g2 — Mt SCr, MoK p Python tEIXFRULEE., stk
—~ Python [T YRR B HE BE SRS . PEP I 24 S (HORS Tt 1) B AR AR A T4 ORI I B BE R«
PEP WA A3 Hh T2 SO R I Wi DO 5 RSB LA B R 625 Python YBRETTH R 5
SR E NS . PEP BFEEA SHUEAEA K AT S, R AR AR 2 I ARIC A SR
%1, PEP 1,

portion -- ¥4y
FA B — A1 44 23 TR Y B B S SO S (AT REAFRCT —A> zip X)), BdkE UL PEP 420,
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positional argument -- {3/ % £ %
Z: Wargument,

provisional API -- £{5¢ API
B APL 25 0A EHERTEARE R ) S 3R A E IR UEZ A . g 11 o BRI R4 1l A 2 7
AERUCE, BRBEHPNCHE E, 3R O L& i e A W B E LN 3T 10 5 RN SR R B
W (EREFERBRRZEE ) o WA EMOP A SRR HAT - U APT R IN A Z 1l & 25 JE 2 1) 7 L v
R P A I A 7T BE 22X AR
RIS @ X APT R UL, 05 AR B S il B eI 287 — 1Al A R B oA B
PRI Ve e Ry TR EY E:h g N

X APAE BRI AR FRVFRE PR RS AT HE , AN 2 T MR RIS T BRIG BT IN . 315 I PEP 411,

provisional package -- #7 ¢,
Z: W provisional API

Python 3000
Python 3.x KA ARMIERR (X4 FHERUA 3 i KA IS B IC IR I T I T) . A a4 5
y‘j (prsk” .

Pythonic

P B BeAURD S 1 Python 5 5 W M AR AN B, i A2l P HEAthi 35 rd i AR
ALY . BN, Python % H XS Ml for EAMRIRIM I — A nT AT R T a IeE .
VR HAWTE 5 B RS5O GE: Python B A I B 6 — ey s

for i in range(len(food)):
print (food[i])

L

TR I Y B 57 5 B Pythonic (177 4R X FEY:

for piece in food:
print (piece)

-

qualified name -- [l 5g % B
— PSS BRI AR, s ME 4 R VR S B s e SR RN BRI VA) “BEAR
FHRE LI PEP 3155, X TR 2R R ORI 2, BRE AR S X547 —2

>>> class C:
class D:
def meth (self):
pass
>>> C._ _qualname_
ICI
>>> C.D.__gualname
'C.D'
>>> C.D.meth.__qualname_
'C.D.meth’

.

295 T 5 B, 7 TROE & AR BRI PSS o TR R B A, Hrh S A AL
H, Bl email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

reference count -- 5|14k
RPFEAXTZ B 5 R . S4— R E5 1 T B, BRREE. 51 4o Python AU %
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VLEF R ALY, HXIECPython LB — A REICRK . FEF RATATAM sys. getrefcount () bR
HOR R IRFE R G5 VR

regular package -- % ML fL
fegi M fipackage, BIMMALEH—4 __init_ .py XFRYH .

%2 [ namespace package.

slots
— P EAES B I, 38 A TS R R S 1 SR X S RS B S R T I AE . BRI R I AR
WAT, (BT AFARS, Sife RREEDBIENL TR, GlatkFENAr Y, FHH
Hfl B R S
sequence

—Phiterable, '©ZFFEE __getitem () FEER VAR BECES TR IR VI, I X
T—PREFIHER __len () J7ik. WERFIIEEA list, str, tuple fl bytes %, HE
BEHRR dict HHF _ getitem () fl__len_ (), {HEBIAZABENHIETS, B AT AT
Bimmutable FETM AN ERBECEREHRITE .

collections.abc.Sequence IZHEXEN T —TMEFEERNELD, BAE __getitem_ () FI
_len_ () Z4b, BEIT count (), index (), __contains__ () fl _ _reversed_ (). ZEF
WY R O RBIN DA register () SREAMAM . BIRECE 28 H 72 B E L2 308, 155
e 3 AR

set comprehension -- 45 &S
A FR— AT IE AR G i I A B Ay TR IR IS R E G — R BB B k. results = {c for
c in 'abracadabra' if c not in 'abc'} ¥ERFEFRES {'r', 'd'}. 0 comprehen-
sions .,

single dispatch -- MR
—Fhgeneric function 3 IRIER, HELIRET BASEINFEROREREN .

slice -- UJ ji-
T RS TR sequence WA NG . Y S M T ARRICOR B, FE 11 haa LA
B S0 Mr%cE, Bt variable_name([1:3:51. H9ES (ThR) FRCtENFET slice X4,

special method -- $§5k Jj i
—Fireh Python BRI 753, FHRXSIEA BRI TR E BAE B ANAR NS5 5% . XA R 24 AR E R
AU RILR . FFIR TR SO S L specialnames .

statement -- j& 4]
EARRBTE (— MU “H) MZBERN . — 2B )R] DA —Pexpression SN KBTI 250
BN if. while B{ for,

static type checker -- F 25 7 75
PLHL Python ACH I 4T3 4, DARRSR BB G QP S A5 R ANE TR . 55iES 5 L 2427 DA typing
Bk,

strong reference -- 5t 5 | JI]
1 Python [fj C API v, 585|238 AFEE 5| AR A T 20951 . E0ES | R Bl @ a7 A
Py_INCREF () SRIRHERG| H MAEM RS | Al Py_DECREF () BT .
Py_NewRef () BRELATHEH TOIE— X mg H. #E, UOTEREFA RS | H B9 1E 8 7%
55| LA Py_DECREF () A%, DAEEGS| A .

g2 Fborrowed reference.

text encoding -- SCASZid % 2
& Python 1, —A4FH3 2 —Ht Unicode A4 (FEREISH U+0000--U+10FFFF ). N T ARl 4 —1>
TR, EHREYF I —HR T

R NP F I — PRSI A", AT T8 BB Q@ AT R a7
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ARFAE RSO FFIE Fibdds, BRGNS G

text file -- SCA Lk
—FhBBIE S str XF4M file object . 38 HE— A SCAS SO S B A 17 0] — N T ) 217 1 B o 0 B s b
Htext encoding o A A T EIEVASCARZ (" 8 "w' ) FTHHI U, sys . stdin, sys.stdout
PAS io.StringIO SEHI.
TGS Fbinary file T RREVS IS F 9 A3t 2 B SCHXT S .

triple-quoted string -- 5| 'S 2fF
ﬁ%%%z/l\iiﬁéiﬂé’lﬂ'% (7) BEEEE C) FEAE. BNEDRE LS TR A5 ShndmF

TFEREFE 2R, HEa MLk ENARFIREFZSFENEERERK LB SFfNE] 5, HfH

TMﬂﬁiﬁﬁﬁ'ﬁﬂﬁ SO IEREAT, FE90 S SURY AR ER IR 8

type
FA P ig —A> Python X R T2 M FMXEAEA ML, BRHEEXZRMZEE, aTRAVHE
) __class__ J@PE, s type Obj ) SEARHL.

type alias -- J3%Y3j]
—ANRB R S, B SR R AR 25 R AR R4
RGN A 2 Rk 22 202 A% . fildn:

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

] PATEAE SR R e

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

L

Z )L typing fll PEP 484, H A3} b Dh BER AL .

type hint -- 3384 7§ i
annotation A . RJEME. BRERYIE S EHR BIME T8 E TUH R 28,
HAURRE A LAY A2 Python AR HI K, (HEATR A L2 46 & 2 RG AL, E1106EH B IDE
PSRN S EA
LR RIEMEMRE B M typing.get_type_hints () R, (HJRHRAS &N
AT DA,
Z W, typing Fl PEP 484 A st IV RE A0 .

universal newlines -- i {17
— PR SCATR B A, RFA R A A S ERR BT T A AR - Unix B9FT45RZ0%E ' \n' . Windows ]
255 "\r\n"' PLIFMR Macintosh ({245 ' \r'. Z: i, PEP 278 il PEP 3116 fil bytes.splitlines ()
TR Z YR

variable annotation -- 2 Frii

SR B 5K B annotation .
TEFREE AR B @ b, I8 P A H A

class C:
field: 'annotation'

AR R FE O AR R A - BIANDA N A B2 int JEAUROME:
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[count: int = 0

AR RARETE L TR fRE DL annassign —75 .
Z: W function annotation, PEP 484 f{l PEP 526, H.H ik T IL TG, J37E 25 annotations-howto DA T fif it
FIARER R 5L R

virtual environment -- Jf {3555
— PSR SHHME R B HEATITERS, S Python FI 1 HIRLFAE 2 AITH 4 Python 4 (R4 T
W —FR 5 izt HAh Python N FIFRF 4T H -

B2 venv,

virtual machine -- 2§41
— &Sl B WAL, Python FE AL AT H0A T2 1T 18 dmise 48 r AL L bytecode
Zen of Python -- Python 2 fift

S Python BRI 5747, A B TH S B HXMES . &FHLBEANE T B SR
B AN”import 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

5 FFATIE

C.1 ZHHFrIm s

Python H fij 22§ FT AR 9222 (CWI, I, https://www.cwinl/ ) ) Guido van Rossum - 1990 4E A,
W, fER—TT0M ABC B S AU . R4 Python A4 T2 2k B HA A TT#k, Guido {52 H &
BEH.

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
AR, HAEABEAAT TR Z A UA

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 .

RMRA  RE F1n FEE GPL 3% 7

09.0 % 1.2 n/a 1991-1995 CWI 2
132152 1.2 1995-1999 CNRI =
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 w
2.0.1 2.0+1.6.1 2001 PSF =
2.1.1 2.1+2.0.1 2001 PSF =
2.12 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF 2
22 R 2.1.1 2001 4 PSF B
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%3k GPL #6409 R 140k #% Python 76 GPL F %A, 15 GPL AKlil, Fi Python Vil HER FF (4 % 16 80U
HOSSAS, T T TFURPF O 5. GPL 3V IG5 Python 1T DL FUEEAE GPL R A Uk P4 £ W
IS RV RTHE AT o

S ARZAE Guido H55 F TARRSMNESG IR, (XL A A AT BE -

C.2 FRERs( LAIE M5 & A Python BZRFRF0FMF

Python A SCRS ) V7 RT3 BT PSF 4 =T 1350

M Python 3.8.6 JF4f, SCR{HFAYARGI . BRAEHE S AIHARACAS R A2 PSF VFR] PSRN 5 25 2 BSD 4 +T HYME
VAT

ST Python H BB RET AR VFAT . X EEVF ] 2 SV VF AT 2 R AU — [ . A X 2]
A TEREG | RAF S Pl F Ak Pl 75T 5B,

C.2.1 FF PYTHON 3.11.11 &4 PSF ¥ o] il

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),._
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—~Python

3.11.11 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.11.11 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All.
—~Rights
Reserved" are retained in Python 3.11.11 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.11.11 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made to.

—Python
3.11.11.

4. PSF is making Python 3.11.11 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY REPRESENTATION.
—OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.11.11 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.11.11

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.11.11, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach.
—~of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.11.11, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 i BEOPEN.COM #F &Il

BEOPEN PYTHON FFiE A P55 1 R

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

&)
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6. This License Agreement shall be governed by and interpreted in all respects

by the law of the State of California, excluding conflict of law provisions.

Nothing in this License Agreement shall be deemed to create any relationship of

agency, partnership, or joint venture between BeOpen and Licensee. This License

Agreement does not grant permission to use BeOpen trademarks or trade names in a

trademark sense to endorse or promote products or services of Licensee, or any

third party. As an exception, the "BeOpen Python" logos available at

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 HF PYTHON 1.6.1 # CNRI o] tipi¥

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

&)
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7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

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 E 1.2 ) CWI #F 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 3.11.11 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
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OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 WrRER Ry o] S8
AT Python B ATHL LA S =y BOPb VAT RIECAIT A, AT AR A 28 FLR I 9.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/
MT2002/emt19937ar.html. The following are the verbatim comments from the original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C3.2 EEx

socket ffiffl T getaddrinfo () #il getnameinfo () WIDE I H AYAS [A] Y5 S A 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. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C33 RLEEFRS

The asynchat and asyncore modules contain the following notice:

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 fEHEEPATHH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

&)
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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.test_epoll B & PATULHH:

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 fH T kqueue B3 AL E DAF A HH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

&)
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 3441 { Marek Majkowski’ X} Dan Bernstein [/ SipHash24 S35 S8 . &85 AR :

<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 CHEAE T C BK%L dtoa Fl strtod, T C XUKE BEBUEFI A5 Z I 640, EIRA: A |
David M. Gay 9r 519 [a] 4% S04, H BIZ SCERTHE hitps://web.archive.org/web/20220517033456/http://www.netlib.
org/fp/dtoa.c i) 7E 2009 4 3 H 16 H A2 B i 4f SO0 AR BB R] 7 B -

/****************************************************************

The author of this software is David M. Gay.

E O

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

E I

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

E

*
*
* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

*

**************************************************************/
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C.3.12 OpenSSL

RPN E R GRS, M hashlib, posix, ssl, crypt Bies{#i ] OpenSSL i3k E 4 EE . 4, Python
i) Windows Fl macOS 2352 /7 n] g 2>t 45 OpenSSL W RIAS , T PAFRATTHLAE L6245 —15 OpenSSL 1 HJHIE
AlA . T OpenSSL 3.0 it S H G Eefif A MAS, ¥ Apache V7 R[HIE v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
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or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution (s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained

(% L30)
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within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
(B0
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the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

pyexpat @M I a5 expat JRRIARAYE N, BRIEALE T ——with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes extension is built using an included copy of the libfli sources unless the build is configured
——with-system-1ibffi:

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:

&)
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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
WA GE FARFNR zlib JRASKIHT FCVE M A, WA AL S 2lib PR A #5 DR 2110 9%
Copyright (C) 1995-2011 Jean—-loup Gailly and Mark Adler
This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.
Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:
1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.
2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.
3. This notice may not be removed or altered from any source distribution.
Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
C.3.16 cfuhash
tracemalloc {# KA FAEIET 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
GETH)
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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

The _decimal module is built using an included copy of the libmpdec library unless the build is configured
—-with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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test ALY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) $2HUH W3C W% hitps://www.w3.
org/TR/xml-c14n2-testcases/ R 3 253 BSD 1 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.

C.3.19 audioop

audioop AL T SoX Tl H 1Y g771.c SCIFH R EAARAD . hitps:/sourceforge.net/projects/sox/files/sox/12.17.7/
sox-12.17.7 tar.gz

B A2 Sun Microsystems, Inc. [t - T BETE R A BE T o i 7 AT APE DL sl et P AR i i
TNt

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.

PR Sun JEACHS AP B AR 329 H. Sun Microsystems, Inc. 3545 U4 MBI A . HEGS . &
PR

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.

AEAEATHEBL T Sun Microsystems, Inc. 578 (F g A SR 2 s AW IRIT) . W15 0 U 4 )
B g, HIAE Sun CL R AT AR LR E

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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C.3.20 asyncio

asyncio BURAHLETEI}K A uvloop 0.16, E2ET MIT ¥l UK ATHY:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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RRILER B

Python 53X {7 304 :

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

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) .

A RSEBM VALV, 200 L AeF Tk,
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