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CHAPTER 1

IRBTE =

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

YER—Z LN E AR, ERTREEALEL C/C++/Java 5, HIRRS. ZmiF. K. FEHRIFX ST R L 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 IE41HEM & A TR
HRAT DAEF IR $E4T 45 4 5 Unix shell A< E; Windows it AR SCH:, {H shell JIANE K 152 85 3h SCPERTEOAS SCAS
B, MAEERS GUI MK, VR PAGRE C/IC++/Java #2)7, (HEIH K5 i — MR IR i 75 2
FESRAR KA FF A B Ta] . Python NITE K fai B, [R]Hs 2 3 Windows, macOS Fl Unix $:ERSE, IREH BIRTE
PR b 5 Y T A
Python BRI MG M, (HEW REIEMRETES , O T REWEIESEN, W AR F, T shell
JHIA B AL BRSO Python 2ELAERIGE L C 8% M h—Fh “AEEEIIES", BENE T RIENEH
5SS BHEET, IER AT T A i BdESETY, Python H Awk, FL#% Perl REfRJLTE L MR, 1 H.,
R Z e, Python HuiX BEiE & B i .,
Python 7 FFUFEF 43 E e, DAEZEHAD Python FEFFiFE . BN E T KEFMERR, /ENIFEZRFH
FEA A AT DA X B e 24 M2 ) Python SRR SLHI . X BERCEALEE VO, REHT. BT, HER
U35 Tk EIEH P TAEE .
Python @ —FPfEREANE S, ANHEMFMEEE, AT REIF LI BRERESLH T2 E8E, &
1M 2 25 R IR A FE S ThRE , MBI, ofe B BRI £ iliThige. F, Bide—1
AR B
Python F2 /%Al . Zpi%, WA HCSCPLRFIhAEER C. C++. Java UIEMRZ, JFEEAIF:

o BB ETY UV BT ) T AR R A

o (R4, WA S LI 4;

o Joig A AR S B4
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Python “RIDAYJE”: 2Tk CHEFREF, MUAETRE LT 0 MRas i iy iy B ek Bl it , g2 ik
FEFp LAS g i B I5 AT, 8240 Python R/ He 2 HURME Wi AR P i (Fean, WEAFRERE) . HEN )
K, WLAESE Python MEREZRAIN C T A MW IAEEAE kS, B RY AR -

WfESE 4], A F a4 U7 H BBC [ “Monty Python "®ATEH”, SIEFTE# Tk (Python JFL “ME
HE”) o WK ZAE SR H5 |1 Monty Python /NMidifmse, 22 i !

BUE, E2ext Python BRERHIIA, ARUEA THE—LL4IYy 7B, 2UMME, ~A~Jin s U2 LRk, &
W P EAEAE, IO7E Python RS H 25 o

TE AR IR . XA WA LE R Z R, (B PSS TR B TR A A TR
BRI HABTR SRR I &R B, /40 Python 155 . REMINAE, FHIRFUR R B RB . i FEdREE
B, B B, fda, NMAERPRE, W, SR R PE UM ZEEGE.
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CHAPTER 2

{5 A Python RUfEFERS

2.1 Wi fERERS

The Python interpreter is usually installed as /usr/local/bin/python3. 12 on those machines where it is avail-
able; putting /usr/local/bin in your Unix shell’s search path makes it possible to start it by typing the command:

[python3.12 J

ORE, T DATE shell #iz4T Python T o [RGAI DAMRRRZHE H 5, MRRESRULA T REZCAE MM OLE WRIE
AWIE, W R B AR Python KAMECARGAE LS. (BIAN, H WAEMLA /usr/local/python,)

On Windows machines where you have installed Python from the Microsoft Store, the python3. 12 command will be
available. If you have the py.exe launcher installed, you can use the py command. See setting-envvars for other ways to
launch Python.

TR, MA S HRAF (Unix L2 Control-D, Windows B2 Control-z), whexiR i fifReds,
BRI 0. WERARRIR S, 0] AT AGX N4 quit () .
TE X Hf GNU Readline E RS, R ITREBIIRE IR B 44, JieEde. B e%. K2a
YE TR A g, TE IR B Python $2/R 7R, #iA Control-p. Wrf| “me” R, Ui
ASZ R TR ER: SRR Z X fom it &, TIEYIResE. WA Y, 8T ~P, WHA
ZHRATOREE HLRE RS BN R 24 B A TR AT
WRRE BT J7 58560 Uni Shell: 125 1ty 54 SBRAORRIES AT, 1D T MBEBATI 5 DL
A SH, SRR A ST A, SEOF ST ST g i A
55— R AL python —c command (arg] ..., BCHHUET command shilgiEe, H14F
shell ) —c J1. 11T Python 1761245 614 2 i JU 1 2 Bt shell KR FHIOFF, 9L B4 80
command FEHE .,
Python BIHt A] LY /EIASEH] . #iA: python -m module [arg] ..., XPAT module FJFESCIE, X
RAEMmTER RS2 T .
ERZHA T BITA SO, HEERARRSEET, M b -1 eI PAT .

UUnix &4, AT AR5 R34 Python 2.x #15%, Python 3.x fEREFERIA 28 AT U4 AN 2 python.
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AT BT A 18 1533 I, using-on-general.,

211 EASH

TRRERS I A 21T S4L, TEMA L 5 HADSEE A TR Y RAAR] sys B argv 28 & B 4T import
sys, AIPAEAXAEEL, 5. R DE— 1 IeEK: KA EMASENR, sys.argv[0] 2%
FRE ., AEMAL R - (WHEEIA) B, sys.argv[0] & '-'. i —c command W}, sys.argv[0]
& '-ct s AR BEI —mmodule, sys.argv[0] R0 HRMBI AL . BRI -c command
5 —m module Z JGIBEI, 12 EHIEBAE sys.argv A2 BN EE

212 FHER

L (tty) FAFFPITIRORE, WREE X ZAHEX (interactive mode) WHzAT, TEXMELH, SR £
R fh, AT &89, TRAMFEFEN=ZARTS (0>>) FR; MAESATH, B/R K2R TH,
BAR=AA (L) BEAMPREERT, Hem Gl fE R AR AN, R A 2R

$ python3.12

Python 3.12 (default, April 4 2022, 09:25:04)

[GCC 10.2.0] on linux

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

WAZATRAMTER, BESAT. DL if A

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

Be careful not to fall off!

R HREH A TEIL 2 Z AR

2.2 REBRRNEITIME

2.2.1 B HHFFRE

BOAKEOL T, Python YRS SCIFH) it ie UTF-8. X Ahght SHf A ERZBOE S T4, AT 54585
TR, AZHE . BRI MR A IR e e U # LAY ASCIL P A A8 40 ek 5, TR AR AR 3
SFICAE . BIER RN TAT, AR AL RE R UTE-8 4, i HL A0 68 SCRF SCIR P In A5 1
&

WA BN, WIEFEWISCIF R aRD, SR % — AT 285 Rk RE . AT

[# —*— coding: encoding —*-— ]

H, encoding 7] VA2 Python AT 2 —Fp codecs.
Hean, FEEREH Windows-1252 4fith, JRAS SO 25 AL :

[# —v= cerkinegs Epi252 = ]

F—ATH N tA — P BISMIELL, IRRSLAUNIX “shebang” 47 J¥3o U, il BHEEEHESCIRIER — AT B
LUE

6 Chapter 2. {#H Python B9f#¥E 2%
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#!/usr/bin/env python3
# —*— coding: cpl252 —*-

&

2.2. FRRBANIBITIMG 7
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CHAPTER 3

T

Python i&

&

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, HELE Ay SIERE . Python FEREDA # TFk, HENZYHATEH . TERER] DALE
IRk, BT S G , (AR AT . A5 i # S # 5. R H T IR, Python
AEREERE, BB, AR AR

ZNGL 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 F{Eit B 2§
AR, 22l —LEfRi LY Python iy 4. EENRERS, SR ERRTF (0>>) HIEL.

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 IR [BF SR AR floor division 158 — N EEEEE ARV AEH // 128455 EitEAR
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 H ey

>>> 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 £ THI SCRAF R AL IR GRALE R BIIZ H AL BEEAON 77 R

>>> 4 * 3,75 - 1
14.0

LHAATY, EUE R RASMRAZE R . Python MAETHEERN, MRS T — LI AR,
BFin:

>>> 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 &5
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(B LE10)
>>> round(_, 2)
113.06

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

T int fll float, Python iA S HABEF 2R ) filfll Decimal Bf Fraction. Python ifNE S E 4L,
JE48 5 B g TR A (Bl 3+55 ).

3.12 XK

B 180 Python iB W] DABRAESCAS (1 str BABRIR, Ry “FRE”) o« XEFHEFH7, Bif rabbit”,
# A Paris”, fi]F7Got your back.” ZFE. "Yay! )7 BEATATPAMEMHIRGS (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.'

7t Python shell 1, 4553 At FAFER AR ATBEAR [ . print () RS EARHEIGS, FHATH
ZEILHE 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 F{EitE 2§ 11
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IR FAFER AT — DAY IR . — DR FAFER A RELAT RN \ FAFE5R; S I FAQ 4 H TIFEZ
5 RS GEINE .

FAPRFHE A S 207, Rl R =g mrr L ml L SRR E )
FFEATEERAT, AW AESATRI RT3 —A \ Rkt o . 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 &5
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>>> 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, OMI0—#¢, Hik, BRGIM-1ITG.
B TRBIRME, 3R ko RGIHARIRBUAAFAE, 11 b7 SEVFREREUC T 545 5

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

DR RS IMBOAMERA . AWTTRRT I, BOMEN 0, AMSERRGIN, BN TR g e

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

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

'on'

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

R, WaERuSUR I, EAUSTREH. Hit, s(:1] + s[i:] B2%T s:

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

WAL EY) i, RIS AR AT 20, PR 0, S — T Rma s n, n
TR flan:

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

=p =5 =4 =3 =2 =1

FATRF TR RG] 0.6 FALE, 5 A TR RM IV TEERG I E . @ 8 RYI i R 2 e A
X R AT AL o

ﬁ?@ﬂﬂ#ﬁ%%’[ﬂ’ﬂ@]ﬁ, WERPA R IEARS, IR KEMER IR Z 2. i, word([1:3] K
2 2.

RO A

3.1. Python F{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 . L, P AFEs spEANET [ B 2 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 K 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 &5
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3.1.3 %K

Python SZHFZFl 2 ARUERIL, WARFAFMEAGE—E. R 2108, ZHITHSRE, E50MHRA—
AfH. 2V R AR S AR TR, H LT, AR AEAHR

>>> 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 FAFERNR], 3 Fi&mutable JE8Y , FLPR 2] PARLAZE

>>> 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]

PREATAESE L 1] 1ist . append () 7 ik, TEAIFARIRMBIAH (FRATHAEEE N EL M KR 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 w1 ] BARAEL A5 AN AT Bt o AR IR (E 45— 22 EET ARG A 897 k. ARl
AR R AT AT B SRR S 5 T e P 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 F{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 () 3713

>>> 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 UL M "R ZAES5 . Bldn, FATrT AR SRS 22000 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 =Db, atb

0 U1 W NP PO

16 Chapter 3. Python &5
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ABIGIN T I HIRE
© BATHH S EMAA: AR a M b RINRGHEOM 1. f)aA73H T - REEME, KA T, F

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

 while fFFR RN (XHR a < 10) NEME—H 4T, Python fl C —#f, (EMTIETREH N,

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)oo== (FT). <= UNFET). >= (KTHT) Kk'!= (R%FT),

« PAFRAKE it hY 4k Python ZHAUEMIY Iy . TER B GOTH, M NRAIE T A Sk

(BRHIRAT) o (I SCA S B mT DASE I B A2 2B B A D7 505 BT R B SCAR G B R SO I Bh ik . %2
HAMARLGIHRAIN, BHERJEMAZ AT 3oRse i (R Db A REE M —1 7 2 AR B 5
—11). R, F—HaER R —1TRgER

* print () REEHAESHOME. BT ATAAR—Zk 002480 (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 =0, 1

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

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

3.2. EAREENE—E 17
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cHAPTER 4

ESEHRIE

B 7RI 440 while i8], Python i fi] 72850, HATRAEAT HEEIEAT,

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

AHEBANHEA elif W5, else W@l e, KEF ellf’ eelse if 45, M Tl 24k,
if ... elif ... elif .. JPAAILASIEEEIES W switch B case 1IBA) TR

IRZEMESZ AR RIMTH, SRR ERR SN, match IFAEA M. T Wmarch 1% 4] .

19
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4.2 for {EX)

Python [ £or 15415 C X Pascal F1# R[] Python [ for IFAIARIEF ALY (40 Pascal), B4 T
P SGEACPRINEE R AEIRE ) (0 C), MRS RSB FAFp TR e R B, EER
S BRI . BlaN XA A E R 4):

>>> # 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 K Ei': 'active'}

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

# Strategy: Create a new collection

active_users = {}
for user, status in users.items () :
if status == 'active':
active_users[user] = status

4.3 range () 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) ARG 10 AME——KJES 10 BFSI I ITA SRR 5]
range A AN O T4, HURJPAFRRZS GE B Ky (B2 b ) -

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

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

&)

20 Chapter 4. ESiZHAETR
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(B LE10)
>>> list (range(-10, -100, -30))
[-10, -40, -70]

TR RS ERTY), WAALE 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 9 05 -

>>> range (10)

range (0, 10)

range () IR RIEARZ I AR A —HE, (HHSCEFIRA—FE. 202 A EPOE 4 —
AN HR BRI, SO FAEAE BOE — S AR SR, I T 1.

DR AT 1A Giterable, & AR R T BRI /?EIJ{EB’J BRI ZEL. for BRI IXAE
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 IEARFBEH I — 2 for B while fEFHf.

for B{ while JEIAA[ PAEHE else T4].

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

fE while JHERHY, BRI A BIE R AT

TCIEWBFERR, 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 EEG K 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 -

(4, XA EXAE. (FHE: else ThHBT for J5FF, A@T if iEH].)

else A TR L 1 £ 1BAJAY else 4], B4 try iBAW. try A1) else THIFERKAERH
NHIET, TE3RRY else TAINAER KA break WHIAT. try EARIREE IR T4 52,

continue ifffy), FFEER CilE, MATIRIAE T —KIEAORSREE:

>>> 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 i&4)

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 Chapter4. EZiEHIiEIR
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4.6 match &)

match HAJ#EZ —NREXIFIEEHES D E A case g ) — R T IR . X Fm EE C.
Java 5 JavaScript (DAL HAMARFRGTES) HAY switch i54), (HHSUE H 4 Rust 5§ Haskell H1f4kCpT
it A —AVLEAIRB ST, I e ] DURBUE R ALAGT > (FFIRC R B4 0 @) RG2S

Ho

M B L AR R — D LB S — e A 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"

VR — MU A

T W BB AL E R VEE S . AR case VERLAIE, WAL AT

L9332
PRATRAREI | (“or ™) FE— AP AL G 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")

WAFAE > IS S —AMERECE N, WAL ENA F I ER Y R ORI LE & T
4?@@@#495,ﬁiﬂiﬁ%ﬁiﬁ(mﬂm)%~4ﬁoﬁﬂfﬁﬁﬁﬁT%¢ﬁ,ﬁﬁﬁ%ﬁt
point 2.

SFARE (x, v) =
IR RN GG, WA KA BRONR" ZAREMERIEA, CEtEmiks 2w i

class Point:

def _ init_ (self, x, vy):
self.x = x
self.y =y
def where_is (point) :
match point:
case Point (x=0, y=0):
GEF )
4.6. match iE4) 23




Python Tutorial, A {Tha4 3.12.3

(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 DAL R 2 Hy LR PR UL T HE RO P B2E (1001 dataclass) 66 FT B S00. ki il AT A fRAO 2 it
# _match_args__ BERIRPICHBIR OB IR AN G T AR, RN Cx, 7y, ML FEL
RENEMR OF LAY v BHEHEE] var )

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

1, wvar)
1, y=var)

SO SR i 33— ARl R A T R0 55 5 20 i) — M IR X, SR B A28 B N ]
fi. match IR RSN AL PR (W LT var) WE, MASBEST S04 (W foo.bar) . J&
P (BT <=l y=) #1240 Gl HUE897C.07 RFBIRY, W EHK Point),

B MR IR E . 20K UL, WRFATA — > Point 153, H Point {7 _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 — BRI 1€ F4), B “URI . WERAHRIUNEAE, W match FF4RLE22F > 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, JCHMSI R A S MR & SOF HEEhs ERREIL AT R R, KA elA
AEVEECE AR B AT H

24 Chapter 4. ESiZHAETR
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o FHR Y AL (%, v, *rest] Ml (x, y, *rest) FIFIN AR MY 32— RN
BEAE * JRIARRETT A _, FEPA (x, v, *_) VLl E/WIRTE], WAL Y8 E R4 5 .

o LG {"bandwidth": b, "latency": 1} MFHLPFHEIR "bandwidth" ] "latency" HJ
. BAMNAEESYZNS, X— 5 FEIRAARR. **rest R OE . (B ~*_ IS R2ITTARM,
WOR ARV . )

o THRIR A as KEFIHIR:

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

FHEHA PRI “ASTCRMI p2 (R AR S A S P51
o REFCFTHAERALANFIE RN, (FREBIXR True. False Hil None UE4% id FUELHY.
o BT DA R A . BT SR AARE B, AR e TR R Tk A -

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 : (")

.

AN R Z R0, a3 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, JRIREEA SRS WRIIES IR, REOERMN T 1) h, I Hadigidt.
PRECN ISR — ZRIB R FAFER I, R TFAFER LR SO AT HY, WRRCH docstring, UL A4 T AT o ) SORY
FAFER AT DA A B A A SR A T DO, 38 R AR A AR SE AU I B A 5 SO s Python JT % 3 #
U I AL A GRS A 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, RUFIXAME R REAN 4 TCI. XAMEFRA None Ge— N NEAFR). @H
R SR 2 BRI AR [BI{H None. WISRARHA T L 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]

AMBIF AT —LE Python Pk
o return EAR B EENNE . return B EEXSEET, BRE] None, HBEHITSE R H R 6]

None,

s {4 result .append (a) WM THIENL result () Fik. LR WET MEMEE, HAK
M obj.methodname, HH obj BFAXGL (WPAg—1HKIKA ), methodname & X GINFEALE
S IESTR AERZEEE SCT AR . AR SEBL0 7% T DA AR [E]  24 BRI 2277 A2 1
o () ETTPAE LA TR RERF G, SHE.) LRBlh BRI append () 2 M5 EX
iﬁi)‘(ﬂ‘]; ERUEIRORBEIN—IHITR . EABIHEEFET 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:
reply = input (prompt)
if reply in {'y', '
return True

ye', 'yes'}:

if reply 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 NAHMESLS: ask_ok('Do you really want to quit?')
o B —/TA[ESCS: ask_ok ('OK to overwrite the file?', 2)

o U5 W FH 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
£()
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 BRURGIINT -

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). ARENFE—DSEE UMK, w2 — P BR i 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'

Ja—MNES N **name JERXIF, U AFH (£ typesmapping) , % F AL E 5 R E E SR
N2 AN TR Kt 7T S8 **name IEZ [ PLY *name FEZ (F—/NUNE) AEMA (*name MAIE
**name Fi ), *name BI04, EICHUEES Y EZ MM ESE. BN, APAE R
FE BB

28 Chapter4. EZiEHIiEIR




Python Tutorial, X {ThR4 3.12.3

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

FOAMEUL T, SROTLASE 7 B ol R e 7 (4 2545 Python s %, S TiEUD 5, Wik, SRl BRI S H
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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Python Tutorial, A {Tha4 3.12.3

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(*, arg):
print (arg)

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

F—REUE X standard_arg @i WAL, X7 B EATRR M, AT AT (7Bt ] DA K 7
ISR

>>> standard_arg(2)
2

>>> standard_arg (arg=2)
2

%A% pos_only_arg WREUE LHE /, BRI EES:

>>> 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 WIBREUE SGlId * SRR KT SE:
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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'

MR EUE SO, kwds 8 name 4R, PIE, FTRES(E S name PUARLEZE

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, SITOAT . 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 -

s HMRGLETE S, WIMER P IEEMENIES 4 . TS24 80 5L S, 53 i 4 1 e& 50 S8 2
i, BRI B S M By, XAy SR

s YWESZA LR, HBRXAFRT AL R BOE SCEZ) By, B P B L s se S 0 a4
(EWiPS7 52N

o XITAPL, ERAURAIETE S, FIRARG IEASRIE MUY S 4 B R ) APT 223
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 S E, (RS SRS RBOTH LN, BEHATH AR, B, WER range () K
BCEORMSTL I start Fl stop 552 WERXBESHON R ML, BT A &, )~ SRR S MR
BOCALR L k

>>> 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"}

&)

32 Chapter 4. ESiZHAETR




Python Tutorial, X {ThR4 3.12.3

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

4.8.6 Lambda FKixX

lambda KT HTAE/NIHES KA. lanbda a, b: a+b REGREIPTNSEEIH . Lambda b6 £0n] A
TAEMFHELREOS RAGHTT . TEETA L, FEA B R B gakal, 7Rl E, B HREFMRBUE i
W, SiRERHUE X—FE, lambda pRECATVAG | A S VR S b ) AS

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

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

42

>>> f (1)

43

B lambda Fek R R %. 38T MERE A BBV L8R 555

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

>>> pairs

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

4.8.7 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 ffHfr & A MR Python 24T AF R FIIE R 4L, PIIL, SCRIACIE T H W AR S BR gt . X0
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.
mrrn
pass

>>> print (my_function.__doc_ )

Do nothing, but document it.
(BEF D)
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(% L350

No, really, it doesn't do anything.

4.8.8 EHBUERE

PREGE AR T IER ) B SE SCR BRI e Se 35 5. (L PEP 3107 71 PEP 484 ).,

72 DA SATE ST E B B0 __annotations_ @4k A i e B AW S BOA W . TR SARIER)E
SRR S 2N E S, TR — D SBCRECAARER AR 2 IR BMERRER E O7 20 AL &7
>, IR —ANFRAN, XFWEEN T RSP RMER def ifFMERA TS, FHARBIA —
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

PAERRF RS ER, TR Python fURS, J2WMEIHE—T KA RAE T . K2 BE FHERE 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 X1 H K Z#[#4E PEP 8 By KIS FE R EAEATHIAIS XS 5 TR, TLONEH o Python JT % 5 45 A ih
[ OBFE AN 22 R PR O A

« gidE, H 4T, NEHHIRR.
4RGN BE (EIRE) Rk (BE5 L) Z R i %e. BT RIREL, S5 .
o W4T, —ATAHERE 79 DNTAF.
XFERA T/ NG PSR AR G ST, (R T e R B Bnas FIFHER 32 A A0S S0
o HZATIRRECRIZE, IR BRI A
o SRR B —AT
o SRR
< BEAHE . 2SR ERHEM, (AREEEARESNEH: a = £(1, 2) + g(3, 4).

s KM KWy 4 BB LB P, fr 4 K UpperCamelCase, fiy 4% B ¥ 5 07 ¥k
lowercase_with_underscores, Mg TEFHE —NSEE R self CGRMBEREL7IER).

o 5T EERZIEARST RN, ANE AR 98D . Python ERIARY UTF-8 mi4li ASCII ] DAJHEALAFf
L.

o [WEL, 2P, e U RERE/DS, tAREAEARIRAT O 4R ASCIL 74
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CHAPTER D

HRLET

ARERAIHEZ Bzl i) — L%, FRE, i B R A

5.1 FFRiFRE

PIRBARE AR Z vk, PN FTA ITE R R -
list.append (x)

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

list.insert (i, x)

TEFREN BEHATCE . B NSHERBATTEWNERG|, HI, a.insert (0, x) FEIIFELIHAITCE,
a.insert (len(a), x) Z[T a.append (x) .

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

BERpIR RS E M E ERAH, FRRIIZEAH . ARRIEERTS, W a.pop () FREERHRIHFFH
s a— M4 H . WRIIF N NRGSAEFNRRG NEH Z SN2 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 .

[ IESHY start T end SZYIT TS, HTRHERIRBCISIRIEE T80 IR EIARG 2N TR
SURITFAR TR, AN start 254
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list.count (x)

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

SRR P RICR (T AE SHEF S, TR 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 FRA B 5T AR BHE -- B AT 1] BRIA(E
None,! iX /21 I F Python H T4 ] A8 BCa 4548 1 515

VR RESTERL S 15 — PR a0 I R g Bl ] AHE P B LA . 28 BIK4E, [None, 'hello', 10] HiA
FTHERF A REEOR RE-5 7 A7 HR LT None ARES HABRALHLAL . MUAh, IAATE—LEich g T K R
. BN, 3+43 < 5+73 AR IEERHEK.

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—NH, 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 EELEAT, 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, WJLAPGEM M INEMERCE . 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) ]
[, 0y, 1, 1y, (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 R4 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 al:]

>>> a

L]

del A DA Sk M B2

[>>> del a J

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

5.3 JTEFIFSI

IRMFREAMRE I, B, RO A #4E. XA EEREAE 5] (2L typesseq) . [ Python
BRI, HALR AR BB RO A I . 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=1¢tt, (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

BIR, ST SRR, EEAFSAR, M@ . ST Rimmuable (RAIAER)), —BOAT AL BT
FF), dd g (WATR) ®RGIV5A (A2 namedtuples, ALAJBIEDIN). S 2muable (7]
ARHY), PIRITCE BN BTRAL, ArA AT
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s 0 ANE 1 AT AL ILRAIR: O Tl XA OL, el — LM RAE . s [ 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',)

WEA]t = 12345, 54321, 'hello!' j& AT AKHIF: {H 12345, 54321 fl 'hello!' —EHITE

PEICA . WA AT

[>>> X, Y, 2 = ¢t

]

2R A ate 2, EHTHMBEMTFS . FEIfgans, Ze0As & 54000 751 Jo R BB WA

%o TER, ZEREHS R T4ETUMFE a4 s .

54 £§

Python j& 371 & XFEURRI. AR AR STRANATFAS . FA MRS AN HRERE

LR, EOAXMZRIFGE. L. BHE. MIREDFLBH.

QIHEEGMNAET TE set () Wi HE, QESEGHEN set O, AR (3, () QIR T, T
—/NEN GRS T

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

{Va" Vr', VbV, ’CV, ldV}

>>> a - b # letters in a but not in b

{vrv, 'd', 'b'}

>>> 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

{vrv, vdv, 'b', lmV, IZV, lll}

5o 5 XKL, REHRHESA:
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>>> g = {x for x in 'abracadabra' if x not in 'abc'}
>>> a

{lrl, ldl}

5.5 i

F3— A e A ) Python Py E R ALE F 32 (S typesmapping). - HAEHANIEF PR RESPAR A KR
T B “REA o AT AR E B ECE I T RE I F S, FHUE DA s TR 0, s T DL AT
ANATAS AL AR AR R T DAME R . AR — A el R &7 . e sl i nT AE A8 a0
A Tu E e R A TR A AR S, WERBEME M. FIFRREVE e, IR m] DA FH R 5
. YR IREEN# append () Fl extend () 207 Vb T IEHE 0 22 .

DAL ST ARG, (AR B ME— 1. JERE S (Y TR, 5 —Fin i
STy A0, FETERE S A AGZ S IR SR, Kt i i 7 5

FHL) R F R R T AT PRHUE. ] del PTDAMBRSEERT . I CAAAER) KRB FAEAE, S K
TR IESPIRN  BEAFERRIBE, W 2R

XPFHAAT List () #E, R TP A RASIR, FEAUTH] (NTHER , W sorted(d) ).
Rty R R A, (O R in.

PATR 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}
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5.6 TEIAEIHIS

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

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

gallahad the pure
robin the brave

TEFH) R IEEAE, ] enumerate () BECAT DAR IS A7 B2 5 | RN I o4 :

>>> 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, RISV reversed (O B%L:

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

P w o J w0 -

HAGE W FIEERFS, ATAM sorted () %L, FEAMBBIIRFHIREER L, AR o] — AR 41 :

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

i set O ZBRFPIIPRERICEK. ] sorted ) M set () WHEHEF EHINUT , HFRE 7751 H i E—
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 K AT ASERT HUAR , B T DABEIE RIS 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

Vs

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.

i/RIBIAF and Fl or R FTIHN 4255125807 HSHBMNAERLRE, — B AfiEss R, KEmStEE. 6
wm, AR AR CHE, BN, IBAA and B and CAREXF CRME. MRS EET A /REN, Mz
AT IR PEE R e — R TESEL

] PAE BB B B A R R AP RIS 22 B, Bl

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

>>> non_null

'Trondheim'

R, Python 5 C A, FERRzUA MR LA XM W50z AT =, Xl 7 C ARy p s LAY i AL
BHERBAPG == 1, HEHT =
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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, WA FPEIRSE . AR —DFHE 50— BRI T8, MERER S T BB () 1
Feole T pAapaskut, a1 Unicode B A7 SHEF AT, T T — 2L LB ) 82U 7

ANk TS

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

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

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

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

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

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

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

TR, YRR 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 SR, 25| K TypeError 5#H .

&ix

5.8. FFIIFnH fth2eBAYLLER
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CHAPTER O

RIR

iB i Python RS, FRAUEARS, ZHIFE Python fREAs i E S BN RME L T . WL, WERK
REFFIN, Sl SOR iR A CRE RERS . SRATSCUF PRI AN, e S e A . BEEREFPBORBS,
TP EYES, RAFCEATR S A TG WAL DA, AFEFEFE I — A 8onr, AAHEs L
& LB RET o

PR LEFEK, Python FBAFE SAFA— 301, AERIAS SRR 19 2 BB ] o XSSP A2
Pei BEHEAREE SCAT DA N B UMD A (FEDUR AR, AT A T i A R ) .

B2 40 & Python & SCRNE A SO HOUH 2 R A MG S 4 oy o TEBIR TS, @4 )54 &
%ﬁmq_ﬂuﬁﬂﬁﬁ%(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, FEA Python fERERT, HIDAT a4 AL

[>>> import fibo ]

BLERAEAN & BLEAE £ibo g SR BB FRININE 24 Hinamespace W (5 Z: [ Python 1F F 3% A= 4 72 1] T fift
) 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 AT S R EOE Lo X SETEA T HIAG AAEE . HLAAE import 15) 5 — il BIREHLA 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 SR A —FERYPRC T modname . itemname i — MR 4 RS &

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

TS FAFAARLTRIL (1) TFERIAFR. RZEFL T, AEXATRE, XAy m s
AT —HRHZFR, TR ERCEE AR,

R, BT, ARG N A <, Wy, XL FE LA E AR . Aid, N THE
LHAGHFG P OITIAT, X2 BB,

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] A# ] importlib.reload (), Bl import importlib; importlib.
reload (modulename) ,

6.1.1 DIHIELHXHITER
AT AR J7 #GEAT Python it

[python fibo.py <arguments> }

XIEAERF PATRH EAACRD, 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 & S MBI 1L H AT 28
2 Smain” SCRFATTI 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¥I| i, WRKILD, BERAELE sys.path IR B H R EHERL N
spam.py 3. sys.path @MIiXLER BRI IHILHT:

o WA OATEHEBITR A BTER H 3¢ (BORSEE SRR 24 1T H 5%) -

* PYTHONPATH (H3RFK, 5 shell 85 PATH IiHE—FE).

o AT LR BRINME (IR GIEHE—1 site-packages H3k, H site HitALHL),
B Z Y7515 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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¥IUGAL)S , Python FEfF A LASE RN sys . pathe JHAPTIER H R TAREREIERKIE IR R . XEWE, W
AL H S ANRA FIARE R 24 0500, A8 A B 2% SR B, AR R R . X — B — M iR,
B AR RO ARA BN Z . TR AT R AR

6.1.3 “"E4mi¥Hy" Python 3t

N T PN AR, Python HUBLERIY I IUA e/ 74E __pycache__ H3%H, (45 module. version.
pyc, version X4k SR TS, —fBsg Python FRRAZ . {41, CPython (4 3.3 AT+, spam.py
WA GEA7 A __pycache__/spam.cpython-33.pyc. iXffif 4 HBILEA R Python fUA SR AL
AT PASEAT

Python X} L 2w i SRS A IE I HY, EEMFMEEC LY, BREEERMF. W2 A5M0. It
Gh, GRS EE T, NI, RIHEARFEIZR R G2 A 3SR R i %
Python fEF AN E I FAKEZAF. —, M ITHEERANEL, SRS ERmIF, HAEIERIFER;
=, 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 3 —00 FF3&, W LA/ IFAH ) K. -0 KBRS iE4], —00 KBRS
B __doc_ FAFER. A URLUFE W REME T OX e N2, L, B HRIER , RSB A
T, “fiAbad i BETA opt— R4S, FHXHE R & —/ME, Bk B ATIREG S TR AL R .

* M .pye SUFEEREIREFF A AN - py BEBURHRATIERER, . pye SCPF R AR L H PR
* compileall BN PAY—~H XN FTA BLERA]E pye SO
o AR LRHERALE, UL PEP 3147,

6.2 FRAERER

Python 45— AMPRUERRIGE , ‘BFE Python S (ILARPATARN” FESE ) BRI MR . —Seiiduz iy
BRI, BAA B RE S B O EE R ER I O, 2R TRE, BARGAERME
ARG ARG R GRS 0, X SRR R AN E R, I SR T IR 2N EBIE RS . B,
winreg M JU¥E Windows 245 FARAE. — MM R sys, BRI E]EE—4> Python Zii%#s
. sys.psl Ml sys.ps2 ZERE X T —8F4F, EATAI AUTAE FHR RS 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')
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6.3 dir () HEH

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 ()

["__builtins__ ', '__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',6 'vars',
'zip']

64 8

CURE I SRR SRk Python BB iy 4 2SRl —Fh 07 2. BN, Bk A B FIR4 N A 1Y
BN B B TR R A AT PALEAS RIS A5 A AL I 4 SR AR d 4% — A, B Al A5 A
B ] PALE NumPy ¢ Pillow S5 2B I VR A A HL DA LA B4 R 58

BB BN G — AP 5 3OO S P RO — R (“B07) . AEESUIFRR RS GEE DAY 4 KRR
W, Bl cwav, .aiff, .au), WL, A TARFESCARZ B AR, S5O AILER— AR R
B O T S A E RN AL ER (BN, SRS a9 hEe . BlE AN T RERCR),
BEGE TCTF TR . T XA RSP FR R 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

S AL, Python % sys.path HEIH T, AN THR.
FEA _init_.py XA AL Python KA1 £ ERI M IE @A (BRAEHEfnamespace 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, (HEWRN APET BRI s RIS st
B__all AR, XRFERETRANEIA.

bl DAL S A BASRE i :

[import sound.effects.echo ]

XM EL T sound.effects.echo, B AEITHA4ETH.

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

7R A TR AR

[from sound.effects import echo ]

XM IME TR echo, FAHADMAHIZ, Kbl R 77 26 H:

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

Import 15 75— TS (A )8 BL% 5 A P i R A A

[from sound.effects.echo import echofilter ]

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

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

HWE, ffi/fl from package import item M, item W RUBEAY AL (S7), Wil e L g
B, KA ESEHAMAFR. inport 1HA)EEMNAE PR E LT item; QR ARFEE HFE X, MERE item 2
R, FFEEng. aREAT item, WA ImportError 4,

M, i import item.subitem.subsubitem AJ¥ER, Big/5—oh, G4 item FHUM R &G
—WA DRI E AL, (HORREE bW 2. e Ar & .

6.4.1 NBHEA"

ffiff] from sound.effects import * W&E/EAAT (A RERRELELI S ACNIA 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— I R R UK G . import WA BIG: WRMWH __init_ .py Ui E X T4
# __all_, j&f7 from package import * W, ERUEHFARBRATIR. 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 A0S :

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

XERFE from sound.effects import * JfF A sound.effects =44 Tk,

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 AT IR

‘_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 *'

MPEEAEENX __all__, from sound.effects import * i&HA] R4 4E4) sound.effects FHIFTE
FRHAF AR Y Hi S0 B HEFHMAE sound.effects E#FA (WRELSIBFT __init_ .py
TR RIRIEACES) , RIE TS AT LR AR X HEH __init_ . py & PR AFR (PAK
BN ) . EXREFEEH inport 1EA) AN A B AT AR . HE AT RS:

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

FEABIH, echo Ml surround B T AR M4 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 FIIRFET M ] sound.effects W echo flk, BRIPAFH from

sound.effects import echo,

YRIE ] AR B AN S AL, B from module import name JE [ import 1547, X285 A H Hj
S SR IR AT K A BT B . BT surround L, WA

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

R, AR AT YRR o ) ERURA KR " main_ ", B PAUISRIFRIRF—MELER Ji] £ Python
B AR AR, AR AR N AR R A R A T A XA

6.43 ZHRPIIE

BB —AFRIEIE _path__ o MM __init_.py PRACHEITET, ZEERRIHRIS— R
TSR, RUR AN, 2 _init__py JTE FSRIGAFR. FTDAMBEUAR R R S e
IR R BLRA T 5 3

XAEEIRATH, (Hr T R AR
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CHAPTER /

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 () Ji¥k; ARUERH SCPFRT ARSI sys . stdout. BEMXAGEHESIIRHEES %)

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 TF A T, BAETATERITSKIG S =5 SRR £ BF o FERXFP AR, WTRAKE {
Iy FAFZ AR AG RIS R, 87 HIE Y Python k(.

>>> year = 2016

>>> event = 'Referendum'

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

e The str.format () method of strings requires more manual effort. You’'ll still use { and } to mark where
a variable will be substituted and can provide detailed formatting directives, but you’ll also need to provide the
information to be formatted. In the following code block there are two examples of how to format variables:

>>> yes_votes = 42_572_654

>>> total_votes = 85_705_149

>>> percentage = yes_votes / total_votes

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

Notice how the yes_votes are padded with spaces and a negative sign only for negative numbers. The example
also prints percentage multiplied by 100, with 2 decimal places and followed by a percent sign (see formatspec
for details).
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i, WA LA AT UL MG RAESE P AT FR AL PR, QUM HRR R . A5 AL Sy
FEFAFRR IR E S FEUA TS, BT IR R

WERAFR AR, AR R 2R B TR, PTRA repr () B str () BBUEEFAC T

str () RFCREME A FEERIME, repr () WA BGE T AARESHEZEAOME (U EA SREYE, MR Gl HFT
SyntaxError). XA XEHEAFIERRG RIS, str () RS repr () MFEME. —BRIELT,
Ber. )RS SR, XA R B R IE R R R . AR R [ B .

AP :

>>> s = 'Hello, world.'

>>> str(s)

'Hello, world.'

>>> repr(s)

"'Hello, world.'"

>>> str(1/7)

'0.14285714285714285"

>>> x = 10 * 3.25

>>> y = 200 * 200

>>> s = 'The value of x is ' + repr(x) + ', and y is ' + repr(y) + '...'

>>> print (s)

The value of x is 32.5, and y is 40000...

>>> # The repr() of a string adds string quotes and backslashes:
. hello = 'hello, world\n'

>>> hellos = repr (hello)

>>> print (hellos)

'hello, world\n'

>>> # The argument to repr () may be any Python object:
. repr((x, y, ('spam', 'eggs')))

"(32.5, 40000, ('spam', 'eggs'))"

string BT Template 38, L TRHEBHON FATH 7 — k. SRMIT sx HAAT, 7L
AMECHEA TR A, (ER AR S i ) SEF FL AT B

711 gAtFHEFEE

AL FAFER P (TRTFRA 7458 ) TEFAFERRTINTEIZE £ 8 F, i {expression} ik, € Python
FIRABMEI B FAFER

RSV P, SFERIAFST, P A AR A A (B 77 30 RO pil i AR/ INIURUS =0

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

1 R, T B R NTAF SR, BT

>>> 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 — LB ] DAFERS AL FT S . ' ta' W ascii() , "!s' WM str (), "!'r' W repr():
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>>> animals = 'eels'

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

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

My hovercraft is full of 'eels'.

= ULHIAT AT T — Ak e koA . A5 FEnak 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 HL GRS A T = BT S 2R R A X LR UL I RS, 35 2R 41 %] formatspec (12
iz

7.1.2 37788 format() A%
str.format () JyiEMIEA BN s :

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

WIS M2 WHFRF (FRMRENFEY) BB o 5845 str. format () HERXN SR . 5 HRBRFER
%y str. format () FYEMIX S IHER AL E .

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

eggs and spam

str.format () JIAH M RETSHATIHE.

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

(VATE 2 GiIPSiS 2 QNI SHIRE g

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

ﬁn%T ﬂ‘&%ﬁiﬁiﬁﬁ%ﬁiﬁ?ﬁ?’f%, IRIFHEAFRG A RS AL, AN XA ] DA S 14387
e, FERTTHES 1) UiEERSE .

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

Ce . 'Dcab: {0[Dcab] :d}'.format (table))

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

XA AT table FHLAER R+ FRCH) KT S ARSI
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>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}
>>> print ('Jack: ; Sjoerd: ; Dcab: '.format (**table))
Jack: 4098; Sjoerd: 4127; Dcab: 8637678

This is particularly useful in combination with the built-in function vars (), which returns a dictionary containing all
local variables:

>>> table = {k: str(v) for k, v in vars().items ()}

>>> message = " ".join([f'{k}: ' + "{'" + k +'};" for k in table.keys()])
>>> print (message.format (**table))

__name__: __main__; _ _doc__: None; _ package__: None; __ loader_

BABIT, DA JUT AR A — SRR A8 4 i B RO 7 55705

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

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

str.format () PHFTERFERIG A SEEEAMEIA 7L I, formatstrings .

71.3 FAELF R
TR T A Ay S Rl — ANy S R

>>> for x in range(l, 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, M) 2 B2t Bl print O BIA: B RERSERTRNZ%K.)

FRFRRGN) str.riust () FiEESTELMBA TR, KA & 9 E FBH AR i TR 55 . [RIZRE
A str.ljust () fil str.center () . XEFERGAAEMNE, FHaRE-—DHFEAS, WA
FRRREK, BITASEW A, malreRmE; BARXM ﬁLﬁ'J"T’ﬁ):j' 15’@12135'7 ML, EE
TE SR ER T REAER (MR BB FEAT SR, PTRMEN x. 1just (n XY B )
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F— MR str.z2£111 () , R EERFEEARANERE, HEERGIERS:

>>> '12'.z£fill (5)

'00012"

>>> '-3.14"'.z£fill1(7)
'-003.14"

>>> '3.14159265359'.z£fi11(5)
'3.14159265359"

71.4 HXFFHBEXLTE

% IZEAF CRRAF) WAl T episfb. 45 'string' % values, M string Wiy s SLHISDAE
AWMEA values TTREHR . HEAERFR N TR HEE. Bla0:

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

old-string-formatting /N5 725 8 2240 56 N2

7.2 EEXHF

open () & [E]—Afile object , I B2 P E SEON — A~ X F S H: open (filename, mode,
encoding=None)

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

B ANEBRXMNA T B AES RGBS I SRR PR R . mode BIEASG 'rv, K
ARSCAERBERERG v TR HAREHA (A FRA SRR o FORITIFSUIRBIMNE, EM5A
S BB IME SRR o+ FORITIF SR T3S - mode S22 I, A WS HERAE S "'

RGO, SRS LA text mode FTITHY, Wil , RMSCIF RS FATER , X B FAFER R AR E Y encoding
Gl WERBAIEE encoding , FIAKIZ 5K (I open () ). P2 UTF-8 I EAARIE,
B ARARIE AR TR B — DA RS, S WEM ] encoding="ut£-8" . fERSHEM E—14 b,
" LA binary mode TIF3CHF . bR Edi 2 DA bytes MRIPEXTETH . A IEHBRTIF 0
i}, IRANBESRE encoding

TESCARE N BB, BRAEF- S5 AT R AT (Unix 2R \n, Windows |4 \r\n) #4k \n. 7£

AR ARG, BRATE \n Fm PSR E ST X PR 2R 5 G A8 S SR  SeAR s

?ﬁlﬁ?ﬁi&éﬁfﬂ%@ HEWHER JPEG 8 EXE & —iffil e EdE . W, SISO, — e B
IR,

FEALBESCHERI G, UM with K7, A2, THREHS, SCPFSIEm ], RIGEA A 5% thn]
PAo MM H., B with MIELAFR00 try-finally AR E RG2S

>>> 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

WERBA B with X5, WNAH £.close () FHSCH:, BIMPRERCCH: & HI R GV
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el WA £owrite () B, RO with 8, SR £.close (), BIERFIERRSE, 1]
g ** S8 £f.write () WBEUNH 2B AR

T with i54), S £.close () REISUHXNS )G, FRRAEHZSCHRTGRE 2 KM .

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

7210 XHHRHHE

AR SRR T ERE BB £ SRS

f.read (size) A TIEBCCIFNE, EAER—8EE, HREFZHE Coatk), sixrdxsg (7
TR R ) o size RATEIEE SR AW size B size STABUN , BEEURIR [E AN SR INES s SCHER/DN
SENAFRIPRE,, S, size HXEHMEHT BEROFIR Bl % size NFAF (SCABE) B size MF4T (
HERIR) . B BE SRR, £.read () REIZSFFE (1),

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

>>> f.read()
T

f.readline () AP ECRATEAE: FATHRBRBHITA (\n), /\ﬁTjC#FTU&% TRTERREIY, 3C
PRI RS — AT A 2B AT Lﬁﬁﬁtﬁklﬁlﬁ{ﬁﬂiﬁﬁﬂﬁ%, HE f.readline () REIZEFHFH, HFER
CAFE TR, DA "\n' FR, BFFH R E—MATHA

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()
T

MICHERBERR AT, AT DAJTBERM P B SO R o XFMRIERE R ORI T NAE, B, HAUTS R

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

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

T AR AR R R IT A 1T, AIPAM 1ist (£) ¢ £.readlines (),
f.write (string) 6 string WINAT A, FHRIEIEH AT

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

BAFAMIBURI G, S ENACH RS (OCRRIR) st g (Cabfigix) -

64 Chapter 7. A 5%t



Python Tutorial, X {ThR4 3.12.3

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

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

18

£.tell () IRMIBERL, 25 I SCPRXRTRAE SOOI S BT OL 3R RIS RSO IR I 7154, PA
B SCARET BRSO

f.seek (offset, whence) W PAMCAE SCPEXTRIINLE L 0] 2% S0 offser THEALE; 2% 5 H
whence ZH(FEE . whence [HR 0 B, FRMSCFFATE, 1 FoR B M7 SO &, 2 Fonii ek 2
YENS 25 5. W whence i), HERIAE N 0, RIAE I SCHHSAE NS5 55

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

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

16

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

>>> f.read (1)

b'S!

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

>>> f.read (1)

b'd!’

TESCASCE (B FAFERR B b BHTIFRSCPE) o, R AR T ST 3 (1 seek (0, 2) #
RENERE RIS, ME—ARL offset EUZREM £.tell () FIREIE), B0, HAth offser (AR
TE XTI -

AR RIEA —LHING Tk, I BREARA isatty () Ml truncate () 555 A RIS RIYSE RS
AT ERES % .

7.2.2 {£[ json REFLGHICEIE

TP ] DAMRA 5 U5 ASCHFEO S B2 B RIS — 28, PRI read () Jrik ORI FAFER T
FRHRILIAG S int () IXAERYRREL, B2 ' 123" AR PR H R B A 123, M4IRBERAHR SR
7 LA A R BRI, P B AT IR AP S B 2 A AR A 2

Python FAVFIRE AT LA T O &St 2K JSON (JavaScript Object Notation), - ifi A2k H P24 5 AT 1A CRS
HAFIL AR BUAF A SO o ARTEPERRR § son Wl ARG A IR A5 H ) Python dls, I HFA 7
PR R IEs XA TR serializing. REFAFERFIRIE AT BARWFLNY deserializing. EFF LA
Iz 18], T AR G A H3 0T DA REAE SCIF e A v, sy i ok o 28 4 e iR Bt o 4L

Tk JSON it & T SRR P i et S e, ey DU DM HAGETE, IR SR A 2

g

Rt — A7 UG R T & H AR 1Y JSON “FAFHRRIE A

>>> import json

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

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

dumps () PREGEA — DR, dump () , B HEGEXGRFIME Next file . L, Q05 £ fdrext file %15, 7] PAX
FRAL :
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[json.dump(x, f)

TR, 2R £ 2EATIF. el binary file Birext file X} 4% :

[x = json.load(f)

%1k JSON {44 7 D\ UTE-8 % . 447 FF JSON 3¢ PEME K — Avext file I T 5 0f, (fi fi

encoding="utf-8",

Xl ] B4 P 1 AL 3R AT DAAR PR FE R 7, (HAE JSON R S A AT R8RS B, UG AT i oh 55
Json BB S5 6L 5 X I AR -

S Y
pickle - £ FHHR

5JSON AN[F], pickle j2—F SR vFA$ a2 % Python XFRIEATIFH LRI AL, Ik, B4 Python FRFFAT, ANAEN
T HHAWEF R ER N FEE . BOAOL N et A2 an: QSRR A i il - Bos W i 2o
FOBOTHY, XA ZEAEARIRRY pickle Zod n] APATAE AU .
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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 URR IR 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 T AR A B e . AT MG I B IR PO 3, A E
FEEEP R RPRIRA T A2 2 WAL I Python (1 54 . KEBFHASEALTALIL, 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 TRATEIE S AR b i R m 2R 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 & & A EA .

8.3 FHEHIALE

W DA SR A B 1 5 . N RIS EORIN T EA AN, EER AR, AR P R R
(fJ}] control-C BRIERGESCHFIHMERAE) s R, PP IBfEF &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 B, HUTry F4 (try Ml except XEFZIAIN (£47) iEA]).
o WA MR STE, Bk excepr 41, try IBHIPATIEE,

o WARAEPAT oy TR AT S, WBE % TR PRR AR AR EIZE S except KRBT
JEHRER S EAICAS, WS IAT except T a1, IRIGBEH] try/except fURSHLZ JGARZEHAT .
o WEREARFH S except T & PHEER FHE AL, WEXBAAEIINZN coy A WEREA K
BIETRAS, WER— AAIZ R HPE PR It — 2 AR B
try IR A ZA> except F 61 KA RIR TR E A BIIEY . (Hi2 AA—DMEHEF 20T . At
J7 FAL BRI try o) AR SR, AR BE ] — cry i5A) AR AL BERE P Y S . except F 67 AT DA
AR 55 B C4lR A E 25w, Bl

. except (RuntimeError, TypeError, NameError):
pass

—/> except /) HH SR PT ALY S 3 RF 2 % AR By 0 SC B SO B IR AR B 2R S 1) (ELSZ o SR MR AT A - 47
HIRAE R except F ) AR VERCHERIISLHI) o B, N aARKHK T BN 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]:

try:

raise cls ()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

TR AN R E ] excepr T 51T (38 except BFERHT) , Wi B, B, B - Hfil & 755 —ANTLHECH
except T 8] o
RAESER, BAREA XPME, SE A4, @EFESH, DASE R T SEmAa,

except T &) Al RERTE S HE A ARG T A E — VI XS R0 E B w906, LB 2 A — A ik
ZHH) args @ik, AT RN, WERHEEIENT _str__ () RITHFA S LA L 827 17

.args.,

N

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

'eggs')

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

# the exception type

# arguments stored in .args

# __str _ allows args to be printed directly,

# but may be overridden in exception subclasses

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

<class 'Exception'>

("spam', 'eggs')
('spam', 'eggs')
X = spam
y = €g9gs

RAPFHER __str_ O fih S8dT BN ZR R SRR 0) (detail).

BaseException @A FHMILFEE. EM—1FE, Exception , EAEIHmMmAEHEL. &
Exception M EMFHEIEFEAGAHE, FACIEHIGRET %L IE. BIT0HER sys.exit () 5]
KM SystemExit , DALY P A BRG] &) KeyboardInterrupt .

Exception W] DA MEEACST, figk ULF) —Vl. 2R, SFmMese, RuTie R A B3R A 14T 5 b 3
ISR, I ARVHEM RSN LR N £

A Except ion i WIOHURITHI BGOSR AR, AGEHEE (RFRNERLHERR)

import sys

try:
f

open ('myfile.txt")
(BEF0)
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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 IR HA LN else T 6], % TRURIAL, EUAMBAEITA except T a1 2 J5. BT my
T AT KR AN ESHRATR A . Bl

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

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

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

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

i else TAJLLI try TAJESINBIONA RS 2hs, T DAREGR RAMIT AR toy .. except AR RIS
ieaibR e

S AL PR F A A EAE oy F O PSRRI RE, B SAAHEAE ry F o P EE (HEEETER) A9E
. 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 {EA) SRR A SR E A Bl

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

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

raise ME—MSHE BMA R RE . XD SRR 7 LB E 3 2¢ (JRAE H BaseException 2, f
W Exception BULTR). WIRMEERERTER, K I8 BT SHR i s HOk B pife -

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

IR ESIW R S A TR, EIPAT R A BRI AR S Y radse i) BOp 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 FHEITINEIE L, HFESEFRERF

>>> 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—NRERD DR EWEEGR, raise iBAARHF—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 FikFHH A 3Rtk

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

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

SEHAEHLHIE W, bltin-exceptions .

8.6 AFEEXER

AT DA AL IR TG 522K 44 EL O3 (Python I AL ) o B2 A REHEE R RO 75t
FHEHE N M 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

REBSHEMAHELA “Error” Z5R, RAUbRHERH a4 .
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 WRPAT cry TR TR, WA except TRV AN - WIRIXSFH B except
TAPEE, AE finally FAJPITIR SBCEFTRA

* except B else FAPATHIRIMB Ml A FH . FEE, ZFHSTE finally FRPITZ JGHEE A .
o QIR finally FAJHH# break, continue B return §iHE4], FHFFASHBEDGIK.

o WRPAT try 1IBAHHEF] break,, continue Y return i&MA], N finally T/AJ¥EMAT break,
continue 8{ return EA]Z BITAT .

© MR finally TAJHEE return ifA), WEREERE finally TAJMHEAS return IHAJAYIR 0]
fE, MARKHA try THE return HAHTIRFIE,

Bian:
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>>> def bool_return():
try:
return True
finally:
return False

>>> bool_return ()
False

XA AR BT

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

>>> divide (2, 1)

result is 2.0

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

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

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 S IAT finally TA]. except TAIRNAEBEPANFAF AR &1 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 T — R M EBIRISIZR, BN A BRG] Z. BRI 5FH,
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 f
| 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 DA M AL BRAL vh A G LR AUY S . A8 R TR B 5+,
VIR T —MREMREH, B except* TAJHMAPIRIL T HMRBIR RH, MEITA HALR 55 %%
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 ERRAHN. 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 .
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>>>

>>>
>>>

>>>

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+1}"')

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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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 AR T AT EL, Python YR I TR HTTEIAAITE Lo Python Y24 k2Kl T C++ Al Modula-3
RIS G, T E SR 0 A (OOP) FYFTAARUERFE: RAARHLH] TR AEE IRA I HERE
BRI KRR RIS i 4 vk . MR T SRR B AR B s . R —HE, 2
SZHF Python BRI fEsfTiQIE, SIS B .

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

BT otz X TR ANARE, REHRMHE/RSME A Smalltalk Fl C++ fARE . AFIA L Modula-3 AR,
Modula-3 {7 [i) X 52 15 S C++ B33 Python, {EAH Wil ixX [ 1B F IS R D .

9.1 ZIFR

WG Z MM ESL, 2020 (2R AMMERBNNZA2FK) rTAZEE 2 [Fl—X 5. X AE HAlE S i
TR R 34 . Python F]24 5 Tl 7 AN 7 BEEX RS, APRECT . AR . TS AR AR RAKR AR, W]
PARLERS: . (R, X RTAER S (AngEe. A, DARCRZHCHMEH) Y Python MARSHIE L, 54
AIRES T A BRLZ AMNARCR . XA, RN TR, PO AR sk G 5. pilan, f&id
XM AR, RS G385 SRR BB S TYE NS BGPTSR 0T DAE 2 5 ek
—— o % Pascal AFEEFH IS A RIALTRGE S .
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9.2 Python fERigFids &= (E]

TESY AR, 5 EA 21 Python BRI o J&E SON fip 44 23 [0 —LEIT PR32y, 1 A4 A i 44 25
) AL AT 2 B . I H., BIEEXST =4 Python #2751, X5 AR MARA -

TR, AL TR

namespace (%5 25[0]) JeMARREDR QUGWUSS . BUE, KK 24 2 HAGE A Python Sl HERIED
KEIEREILAL, FAT— AR X iy S, mHRR BT Ui f X . a2 mm e A N
BAAMES (104F abs () REARNERFEWLIRE); MR ERARR: — A eRE0R R4 Fr.
XT%E’JJ%T%%A’QEAHZ S —AEE. T 2 — A BRI, AN A 2 PG 2 AR 2 )
XA KA B, AR FIB BRI PAE X maximize AL, HASEMIRIE. A6 & BORh i
A R R T _ AR A

RS ZIEMNATRE @k, B, FRiEX z.real 1, real @XI4 z WEM:. HRUL, X P A FRATS]
AEEMDIH: #5R modname . funcname 1, modname ZHHXTS:, funcname BREHEME. B
JE MR g SR 4 R 44 Bk 2 TR AE B R s B AT S S ] Ay e 4% 2 ) !

B U LS E T BH . EE—MELT, v B TR . B g2 58 R A A
modname.the_answer = 42 , WA[PAMH ] del &AM S g, Fl4N, del modname.the_answer
¥ M 44K modname X4 TS JEM: the_answer,

fir 4 2 A e FEAN Al 20 B0, HATA AN ] B 2 i Jl 30 Wﬁ%ﬂ?ﬂ’]ﬁ@ *[H) /27 Python i REAS /= Bl €1
B, AGEA PR . BB 4 Ry 44 23 [RIFE S UBLHLUE SURBIEE; i, BB ar 4 2SR SR 2
FEAHR o ABIASSOPF RO S LI, o AR e TOUJ R IR AT A2 __main_ BEHUR Y —
gy, BIA HOME R4 2SE. NEAFREE ERAEREE, flbuiltins .

BRI RSCH) oS iy 44 2 TE)AE PR KR FH IR 1282, 97 o 0% ] B R A E PR RO AL SR S i, il o (52
il BT SRR AR IS AL ) MR, UGBTI IEA A S a4 2] .

#A‘BZ S[EJA 1% A o Python fUR K —BSCAR X, MaX AN DXk il BB U5 ) % i 44 25 1) 0l BLEE)
MEUER, ZSCRKI A A FRrE s AR e 5 | T, BB FRIEHE, S i% a4 S RTEN T

ﬂzﬂﬂﬂiﬁﬁk POFSHER, HPESMEM . FATHIRIMATRIN 2], #SA 3 B4 A “and 258 il EH%D)
IO e (iR ¢

« RNEEME, WFREAN, HE SRR TRR

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

o BIRCE TR, A Y AR 42 R A AR
« WAMNZE (BERER) MM, 2 ANEA PRI G4 25

R A= 4R, WETE 51 IR EA Bt m “E8eE 2 1’!5)%@” R4 B Ak e i 42 e 44
FREOVE . S E A e e i N EVE I A SR B f9A8 =, n]DAE A nonlocal if54); Q1SR Af# H nonlocal
TEWEE?EH?R& (905 A XRE AR B R fie N EAE R R B — A #7 08 RS B, A5 A] 44
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 P F i SCANHI RE Y - AR P s SO pR R A RV T S 2 R 1 i 4 25 ), JCIR R A
MAT 2307 M 25 A B o 55—, SEERRY A AR IR ZRAEIs T 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 4 —MRFAME . WISRAFFAEAERN global B nonlocal iy, MXFARRIRIAL @2 VEAL N
R WA S IR, FOS R E sIxt 4. MBRd2amt: iH4) del s MRS R P P

VIAE—AMRISh . BHSE R A A REI R BE N dict , BIRN AT IIRG A ST dict REMERAESE
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
BHER TS | N R A A 4 AR 2518, PAK global Al nonlocal MfAZ S E M #M:

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

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

def do_global() :
global spam

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

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

A B i 2 -

After local assignment: test spam

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

BE, RERE GXEERS) ASMEE scope_test Xt spam 45 5E . nonlocal IR{EHS AR scope_test %
spam [ EFE , T global (AL UEBHUZH I HPE .

MH, global WKEHIEA spam B4 E .

9.3 MRk

REIAT —KUBEE, MO RIS — L
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9.3.1 FXENIFEZE

R f] BRI SO T

class ClassName:
<statement-1>

<statement-N>

HRBUE L (def i) —HE, & SOBAEIATA REAE R, EIE SUBAE 1 £ AR 70 3 L E ek BN kit
TESCE, I8 XNRYTEREFE A R BUE L, BT IR HAl B A X ARG Fe . EHLAY AL
TE X R R SRR, X e T IRV I 2 E AT T Y - [RRE, R FERRE

A RE S, RS g S, IR AR R I - T, B 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 Y&

X GFF R JRIET AL Bl

B 31 A A Python BT JE RS | B BN FOARHETEA: ob3 . name. A3 AU 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
PABRAE , AT DA IR B R B ek My Class . i [fH. __doc__ M@ — AR Et:, Rk E @2 s
PFAFE: "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, abiRIXRE:

def _ init__ (self): ’

self.data = []

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

IR, init_ () HYERAE ESEHTSEIE S R . EXMEN T, RGBT S
BOBF LY init_ (). fildn,

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

self.i

>>> 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

H A By XTI T Smalltalk Hg “SLBIAERT AL C+ HHE 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

The other kind of instance attribute reference is a method. A method is a function that belongs to” an object.

SEBIRT S SO AR T AT @R 28 . R E X, — T R BN A i B AR E T H S
FOFHN i RBLFERATI ARG, . £ RAMB I ESIH, Bk MyClass. £ 2P, M x.1 NEkh
¥, FAMyClass.i AN@ifl. B2 x. £ §MyClass. £ A& - B F7iErd &, NEmil
X5,

9.3.4 HiEMK
W, ETESEE fa L EPRE A
[x.f() ]

1E MyClass /RfilH, KRR FIFAAFE "hello world'. {HZ, F¥EHARUASLIEIHM: x. £ 22—k
5, B AR R DAJG PR o il an:

xf = x.f

while True:
print (x£f())

Y542 Hl hello world, HFNLER.

YDA N RS A AT WATREC SRR £ O WREUE IEE T — M4 2 L
M = £0) BEAAEWSEH . ENSEEAETHAR? B DFESE R B ML S L0 15 00T 1
P T I Python 5 5E 25| & S5 --- RMESECL R EXCA B ...
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S b, ARPTRECAAGE] 7R T IRRREIRZ AL T SR B R A SRR — SR Ao e
wRpl, M x. £ 0 KGR T MyClass. £ (x) o B, FMH—EA n SRR 4 TR
HZ— SR RE, AR I EBE SRS, (BB HZ .

BITEZ, JERs s o GBI ARRR m g | i, RHERZLHIPTRE . R A PR
AR BT RO RAARCEIENE, M 15 SO R AR EOS G5 R TR — D Or x5 2t A—
NEROVFPR L ITIE RIS, FRET LR MBS LN ERE RS EONE, LA IS S I%
A A A BREOW AR

9.3.5 XfHIEE

—BokUL, SEBIAE R TREASSE B ME— R, 2R T 2 BT S B S R A Ok

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’

W & ARfert 2 R ETHRE R, SR T RETERS Komutable Xof G251 405 A7 L IS5 5 804 N IVF Y 45
Ho GIANPAT AR AP E) tricks SIRANAZHNEIRAL &, PIENBAA B Dog SEBiRE Rk —A~Fph 4 571 3

class Dog:

tricks = [] # mistaken use of a class variable

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

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

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

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

TERAA SR R0 52 B

class Dog:

def _ init_ (self, name):
(530
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(#z E70)
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 #h3FTifeA

USRI 0 TR P24 BRI 0 BRAE SE AN, T 1k A > e S 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

BB AT AR EA S — X R - (Y% om”) Brg . Bemilive, ERRE T SwBlaiah 4R
KA, Scbr b, 7E Python Fr{SCAT A1 48 VY RESH: il B8t — E R &M T A&, (M7En—Jm, i C
T i 5119 Python SEBLINIT PASE 4 R SE BRANY , HFAE BT vy s et Al ) C 5
Python §" R . )

B P4 VA SRR - 7 13 A B BCHR R MR Ty IR F i A1 2
PV T A SEOUR ST 1 CL A BRI PE TS 2 ST g m b, PSSR 6 44 P
¢ - FRHLE, MBI o 242072 T AR 5146 2 ) St BRI

FET I R BARIAHE (SR ) FREA R X, TIPSR 4RI T T BErE 4 90%
AT, R R R S B RA L2

DrEH A SHOERR AN self. EBRILRLR A self X HHLE Python hATHSCATFH &
X RBEERE, RERIELE S G RRREIA Python i BORBLBLE WTHERE , M7 FLULAT DI
St Y B R 05 i RE MO T B 20«

AT A — AR SR P 1Y R RS R i 2SI S Bl 7 SC T — AR ke BRESOE U SCA AR A 15 T 2K L2
W R B EOU R — R AL 2 AT ARG . Bl

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

ST
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(#z E70)
class C:
£f = £f1
def g(self):

return 'hello world'

h =g

BUAE £, g Ml h AR C RAIE M R EO R JE M, PIVENTERE ¢ SEBIMTNE — Hd b 5 g B M. B
TR AP 5 S R 0 17 1 R R R

JrET AL B sel £ SRR T IR E VA AT 4

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

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

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

7T AT -5 330 o O ) 1) 5 X5 | ARy ke 5 07 YR SR IR 4 R P el 6 151207 vk i s S )
AR, (FOREARPIIERRIE TR, ) A — A AR S 1 28 e 7 7 3 b 0 T 4 SR T el o 1
i, ERVENERAAEFZ GBS 250007, AR SRR B8 BB ] AT ¥R (i
Y, s AEA RV E S R BRIt —AE . Gl R, B TR RS Bt S A e o, T E R —
THHAFS K, N LRI AT 25 TR 2.

FAMEE XS, FILEA £ (WHch £2), HFEN object.__class__ .

9.5 4%

MR, WRA SRR, TESRERCMESIR <987, IRAEZEE SCATERIR AT Bs:

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

K BaseClassName W & T AT A& BT IR A i3I & SO/ Sk ) i i 44 25 18] P A0 R A AR
MRFA, ARV AT R ke B, MBI SRS — M b, st A A

[class DerivedClassName (modname.BaseClassName) :

IRAIGE U RATIL AR G HRAM ] o UM, BERAPHC . BUE SRR RIS 2k
ORI BEER P HOAT], BRI P HITA R, WRIIA G WIRAE A HARRASE, WK B
BN -

IRAE R L BIMEBAT AT IR Z AL: DerivedClassName () QBRI — B LG TG HRFHELATT

ﬁﬁ%@iﬁ?ﬁ&%%%ﬁ,wﬁ%%ﬁﬁgﬁﬁﬁﬁﬁﬁﬁTﬁﬁ,W%FiT—ﬁﬁﬁﬁ%Mﬁ%ﬁ
VAR
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IRAERATRES T T HILRH T VA BN T IRAEE T [l — A G AT YR BRI, B AR iR AE 5
VR P R () — B2 v S8 — T vE R, PTRESE R B R R IR A R 2 U k. (O G+ 7
SRR Python F AT ¥k PR Bk virtual J5ik.)

TEIRA R Y H 5 Jy vk 52 b b ] BEARZEY™ Jee i R (o] Bt e R 4 W L2807 vk o By 2Xn] DA ] Bt 422
FHEZE Y BIJEH BaseClassName.methodname (self, arguments). A XXE i kit Ed
). G EACY RIS AT AE 4 /R i I DA BaseClassName B4 BRI 1] I w4 A k2t )

Python A7 /1> P4 EL e B0 T 2R AL A -

e ffiff] isinstance () FME—LEFIHZEAL isinstance (obj, int) {U&FE obj._ _class_
A int BIEANRA H int BIZRESH True,

o {§iff] issubclass () FHWERWYIK KR issubclass (bool, int) H True, A Fbool &£ int
MT25, {HR, issubclass (float, int) N False, KN float ANE int BT,

9.5.1 ZEHK
Python th 37 ff—FhZ HARIK . A 2RI 2EE SGRAUT Frs:

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

<statement-N>

T ZEH PR, FERF RO, AR OB RS T AR @ B R IR . AR
B, YZIREMAFAEESHASTER NP R . Bk, WEREAEMAE DerivedClassName H14k
KNEF|, FLATE Basel FHEE, RIF GHIHM) 7F Basel E T Z, WIRAEIEHMILAT], wbE
Base2 HE, MKILAEHE.

ELSEE O XA AT A — 285 D5 PRI & B S PASCRRS super () BYPRFEITAN  X A7 s 2L
il 22 AR AGE = AR S AR, B AR BTE F Y super B K.

BB 2R, MBI 2 BRI AR 2 s I — D EOE L2 B8 TE k0k (Rl = —4> B2
Rl 1 2 K AR R Z BT U)o BIAN, Br AR QR [ object, [N IALATZ B ARK A1 DUAT
Fefit T — 2 VA ERYR AR AT A 1] object . N T HIPRERA LW —IRPA L, iSRS —Fiksxr X
FHERIFENEAL, REBEGDEIHEMMNERZHNIT, RSN ERE—R, IF BRI (R—
AN LA T RAC A SE M AR B PESEIUT ) o B H 2, XSRS B A 2 E IR iy AT 48 HoaT 9™
RN T RE . T EL 407, 75217 python_2.3_mro.

9.6 LALE

HRAIBBRM —AXF G AR I “FAA™ SEBIAERAE Python I AFFAE. {Hi&, KZEL Python fURIHRIELYH
R A — D N RIZKI A TR (BN _spam) WiZge4/E2 APLIYAEA AT Lt B2 REL. Tk
OB R ) o X AR — NS, AT REAN G RN I AR

I TAEAEXT TR0 R A R S5 (Bnek S 4 PR 5 128 B LA FRA e ), PLIAEAE XS BRI
WA R SRR, Bl 84k E o AEIERCH __spam BIARIRFT (RANMFA RIS N RIZ, Z2—NEHT
WZk) WU N _classname__spam, it classname SNZBR T HIZH T RIZKHLHIEL MR, X
MECEAE BRI AIA G, HEE I BTEIOE LN 2 27

AR EGH B TAE T REGIIRMABIRIE AT A . Bl
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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)

AT R 1 B #E MappingSubclass 5| A T —4~ __update F3 AR B LR BN &
A E £ 7E Mapping 2K 1 9 B # 05 _Mapping__update [ f£ MappingSubclass 2K 7 g B it
_MappingSubclass__update,

R, SN BN TR hh 2 U5 A sl 8 Mgl FA A 1 AS BT R 2 T RERY « IXFERFIE
TH N ERSRAE A, FIfERS .

HHEREL#Y exec () B eval () AT AR AR LML MMEYS I XELLIT global BN
R, X F PSR A R T ) o 28t S i i A A . AR FR 3% JH T getattr (), setattr ()
delattr (), AKX T __dict__ WHEIETIH.

9.7 Z:ImikxBA

A B HAZELT Pascal "record” B C "struct” {EEI B RA H I, KLy 2 FRa0 B R 40 7E g . 58
PlixX — H AR HAE 2 dataclasses:

from dataclasses import dataclass

@dataclass

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

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

'computer lab'

>>> john.salary

1000

— BB R 5 i R B 3 2 1 Python AR I 5 RT DASE i £ A\ — AL T IR RO SR B Y T iR KA
HREA BN, WERARA — BT SRR R A LE R Y R 4, AR AT DASE L — ANl read O M
readline () JiAPAEI T HLER ZEnh DORBUSARIZE, R HARE IS HUL AL

KPITEMN G B RAEME: m. __self WA m () AR, in. __func_ @@ kBt
LA BREOR o
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9.8 £ 28

FIHACALL, STREC A ERI RS R SM R A for iH4):

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='")

RXFR ) KURE VT (735 SO (8 . R AR 0 (0 ) 5 3 I [145: Python B — AN —M A . fE4F)E, for
EASTERMANG LR iter () o HBRBORE—ANE LT __next__ () FIEMERINS, I ERE
—PiRAES P ICE. YIUUEHRR, __next_ () $5|K Stoplteration FH RMIMA L for EHR,
AT DA next () WEBRECETER __next_ () ¥ XABITFER T EHLEER:

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

<str_iterator object at 0x10c90e650>

>>> next (it)

'al

>>> 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 ERPLES , BT AR HA AR R IE R T T X __iter_ () H¥EHT
R A __next_ () FERXS. WRKEE X T _next__ (), 4 __iter_ () A DAfRjEAMIIR
[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 StopIteration
self.index = self.index - 1
return self.data[self.index]
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>>> rev = Reverse('spam')

>>> iter (rev)

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

print (char)

w'o e 3 - -

9.9 4 pizE

£ e DT OPEIRAE fR B aE C ) TR BT EIELRM TR MER R, (H2 B A1Z0R 4
M yield ). BUAEAEM G LA next O B, BN EREITHAEKE T (BELic Rk
ATHE R Y T B () o —/I\E/%illlﬁﬂkﬁ%*%i’@ﬁ']ki)&%%ﬂﬁrﬁ LU

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+

Twﬂiﬁi%%ﬂ%mﬁmﬁfiﬁmﬁﬁﬁffﬁfMi@ﬂ%ﬁﬁ~%@ﬁﬁﬁiﬁ%%ﬂﬁ%%%ﬁ%§%%ﬁio (HA: BRI BTN
BEgE, WAHESHSEE __iter () Ml _next_ () Fik.

T A KA T R A B AP PIRS & twﬂﬁﬁzmﬂ HEIRT . XL EAH L] self. index
M self.data IXFhLBIAS Y 77 5 40 5 HL S A3 Wi

F?TAExJJ@J@ﬁ%ﬂ%ﬁ?EJ?%?& YN AL, EME & ABIGIK stopIteration. XLRHIELS
HrE—E, EEENRESREHRRE A .

9.10 A FTiER

LS ] BB AR AR AT DA RIS ORISR, BT BRI e o, (FANZ NSRS MR 365 X
P BN AP TR IR 52 B = ek BB B R O o AR il s R b 5 B 0 A il B S R (HOA
R, A AR 51 Bt X B R 548 AT -

ANGE

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

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

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

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

&)
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260

>>>

unique_words

>>> valedictorian

>>> data 'golf'
>>> list (datali]

['f', 'l', 'O',

lgl

set (word for line in page

max ( (student.gpa,

for i in range(len(data)-1,

]

student .name)

(% L350

for word in line.split())

for student in graduates)

-1, -1))

&ix

9.10. &FBFIER
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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:\\Python312"'

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

— M import os M A 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 (os)

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

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

>>> import shutil

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

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

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

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

10.3 HLITEH

— B TR MAREEH RTS8 RESRIN R AAFETE sys BB argy JEthrb . 286K,
EFRATEA T demo . py 3

# File demo.py
import sys
print (sys.argv)

PATR2AE 247217 python demo.py one two three fiithyZ5R:

[['demo.py', 'one', 'two', 'three']

argparse BB M ZRAHLHDR By ST S A AT ARG S0E, IF el
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 ¥ args.filenames %4 ['alpha.txt', 'beta.txt'],

104 $EiRMHEERMEFLEL

sys BHUA A stdin , stdout Fl stderr WJEME . J5E X T KB EEMEREEIEEAH, BIELE stdour 175
EM AT AR EA]:

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

2 LA R BT R sys.exit () o
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10.5 FHFEREA A

re BLHUNEPCF AT R AL BAR AL IE W ka0 T R . X PRIV #E, 1E W R RS, bnd 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 3 H <https:/scipy.org> 43 V72 HAWBI FH THUE T
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10.7 B ExM1ji0]

A VFZ IR 11 1 TR R R IR Py Hrb ARG ur11ib. request JII A URL Fi%
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 ()

(EHER, B AURBITEEAE localhost 3z AT MBI RSS2 - )

10.8 HEAFOEE]

datetime FHFE{E T DA BAFIS ZA 7 sUERAE HOVAIN TR A28 SR SRR FUMTAIN R B9k, (HSCBLRY BT
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

LR A 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

— 28 Python FJ 3 1 it ] — [FDRE A A [R] D7 YR AR R PERE 2B T SRR %R . Python $2 4L 7 —Ffrm] DASZ B 3]
XL R R T

B, JSTAHEMTF RN SRR SRS BT REE RG] ). timeit BOR] AP EURTEIZATRERTT
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 MREAIRIER BN, profile Ml pstats BIBHERHE T TERICHY FURD BR 3R U5 ek a] o B0
ST A

10.11 FrE =

I 5 e BB — PO SRR AT A AR O A s B B I, HAETT A AR rp 2w is A i 280
doctest BUBREEML T —ATH , M THIHBHIF B UL 7 SO A7 H3 AP AR I 00 1Op i gt F e e 234
T B 5 S50 LTI G 0 28] SRS 73— R B skt 1) P SR IR R SR, 9 HUE Aui doctest 4
R ORACRE PR X SO Y L5

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

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

mn

return sum(values) / len(values)

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

unittest BHRAMR doctest BHUIRFES T, (HE VAL ERIY SOPF b e 5 A g 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 “HalrHIlt” MBS, alid HAL RS IR AIGR KT RE T AR iF A 210X — o (0

* xmlrpc.client fll xmlrpc.server MG BRI AR AL T/ — M. RETAAETHRIR
AR, AE PR B TR AL XML,

o email G —PHTEHE TR ZE, w5 MIME AIHALRF & REC 2822 HLIEA BRI CRY. 5
smtplib fll poplib AN[E (‘BATSEER FAK AL AEIOEE) , BTt iny T HE, H
TR RS 2R B S5 R (GLFEI) DA S SE B H B W S s A AT S L

o Json L NARNTIX R AT O BIE A BAR AR AL TR R . cov R R DAE S PR fEAs X E ek
BORE A, X b = o S e R A% T k. XML AL P xml.etree.ElementTree
, xml.dom Ml xml.sax % FF. XEAHRAGEALILFE IR L T Python [ I RE 5 AL H A T.H. 2 7]
B AT e

* sqlite3 fHE SQLite K R ey, FRALT 0] DA RS AEFRHERS SQL 1E¥E B H A7 )
R A B 2

o EPRbiF 2B EE, 35 gettext , locale , PAK 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 400 RR KB IR Z B 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 ICA B, DAIE LY 45 52 1 et 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)
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(# 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 i P54 i Ml SO AR 56 i Bcdag 2. locale BB () format BRECEL & —A> grouping JE 1, T
el B s A i A 2o PR AR 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_string("$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, HAEMTHEM PR ERVFH FPEA TS 2
BT TR A SR .

At A B iR il A SR, A S I B A YRR Python ARiRAF (RBBEL S FRE. B FI T4l
2) M. — LGRS -0 5 AT R i nT DAYE G T B R L E L i P B A T i R S8 0. $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 B F SR AR HRAFIME, R4 substitute () FERILL KeyError. XFTHE
PFEIFRBR Y, R BE A TR A B 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 [ 1-280] DA & SO FAT. BN, PAF RIS IR it i s ap 4 2hee, RN 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 = '$'

BT )
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(B LE10)

>>> fmt = input ('Enter rename style (%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.jpg ——> 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 —dERHCTAR. FHRBIHIT R T
TEAGE zipfile BBRIGIEOLT, AMTIEERM ) —A> ZIP SCPRR BT S5 B . Pack AURS "H" I "1 7351
PEEP P AT S HE "< R EATPRE RS 89/ 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+

PATFACB /R T R threading BERANMATE G GIE LS5, HANEN LR RIIRE0LETT:

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.')

ZARN MR EEP R, M2 DR ) FRE I R SR Sk, threading Fidefi
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 BT, ARG queue BB [ L AR Ok B HA AL 13K o
W HFEF M Queue MR TRARBIEEMNE, 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

BRIAE LR, informational 1 debugging S Bl i iH & A ik BURMERT DR oAt 1 B T AL 45K 5
R EIRTHECE, Bk, BT HTTP JRS5 A . Hri0ad g vl DARRE I B 0 S s AN 1R g e iy O 5

DEBUG, INFO, WARNING, ERROR, Hl CRITICAL.
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HE RS AR Python BCEL, tn] DA FRCESCOEER, DA & S H G0 Jofs el R -

11.6 555|H

Python 2% F 2 HEF T NAFEHE (R R HO G475 | - TR0 garbage collection FeiEBRAEAGIH ) o H4HA
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 NS HK AT . weakref BIHHRALA T H W DANLBIHES [ 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:/python312/1lib/weakref.py", line 46, in _ getitem_
o = self.datalkey] ()
KeyError: 'primary'

11.7 BFREIIRNHIA

VX T BRI AR T DAl N ES IR R BRI L . B, A BAHERAARFER L.
array BURFRME T —Fh array () XF5, BRETHIE, HRGEAFESER S8 LAF MR . R
HR T — B3 T4 5 BB AR AR B ) 1 (SRZLAS R "H™ ), T HE Y Python Y int X4k
AP B, AR B B 16 7

>>> from array import array

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

26932

>>> afl:3]

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

collections BIBHEL T —Fh deque () W5, BRMTINE, (HMZmuds A1 L R, Tiioe
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, AREERERAL T HA T H ) Flin bisect RHLEA HTHAER 75 £ 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 T BT H A FOR SC IR R L. o MERI A H BURIRIFE R R . XN TR EEE 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 FHHEBH T+ HFE Az H . MLHER float ZHEHIE AL,
ZARFERE T

o W55 I RO T EORE B 3t 2R 4 3

o PR,

o PO A AW AR A K

o BREFARUINELL, 5

o AP EIR S T L5 v A 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 FURMERE R BIINE, HMRIRA P A RO POREL A Sl U A~A 247, Decimal 7] PA
BAU T Tz SRk 6 2 — R RBOCE R iR -+ B & S 80 .

R FRRFE S Decimal FEREASIATH T ZFE M s BOR UL 1 I A ASEIZ S ATAR S5 A 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

>> 0.1 + 0.2 + 0.2 + 0.2 + 0.7 + 0.2 + 0.2 + 0.2 + 0.1 + 0.1 == 1.0
False

decimal BLBRFEHL I F T 20 R EHGIE:

>>> getcontext () .prec = 36
>>> Decimal (1) / Decimal (7)
Decimal ('0.142857142857142857142857142857142857")
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CHAPTER 12

EIREG

12.1 ik

Python I JAR 8 5 2 il ASTERSE R A I AR PR AR . 7 AR e A I ol SR IOAR R 2, DR B AR
FRERE R AR E RS IR, B AT DAGE ) B e I AR 2 1 4 5 1 R

X EMRE—> Python Z24¢ ] BETCVAT A AR P I 2R . MRV NAREF A T2 @ 1.0 fiiAMH
AR B F5 5 2.0 iRAS, WIFRSRAFAESE, ZRIRA 1.0 2 2.0 F5- S BOL— W AP TIRIsTT

XA P R 5 58 B — A virual environment, —ANHSRB, HA 22 A FEE Python fifiAs, PARIFZ H
ftb .

IRIG, AN [EIB FRF AT RAGE A [ B RE AR5 . SRS BT TR R A B B, W AT A W DAY H 289
LT 1.0 BRI REAUPRET, 1 BT FEF B WA 224 T 2.0 AR5 — D REIUFRSE . R AP B 2K
R TR R 3.0 A, tASZ N AR A BIERE.

12.2 SIBEMIME

The module used to create and manage virtual environments is called venv. venv will install the Python version from
which the command was run (as reported by the ——version option). For instance, executing the command with
python3. 12 will install version 3.12.

TOVRMEMIAGL, WHE ECE ER H R, A venv B MIAGZ AT H SREfAE:

[python -m venv tutorial-env ]

BB tutorial-env Hi, WIVERIEEITE, HAEH P OIEE f Python FREARI AR Rk 3
St

MESUERSE I B SR . venve XA FRIEH &% H SAEARAY 28 o T PR F7 BEURT, I 38E 0 75 2560 Br
TE H SR TR MBRER) — L PR . EIERERT 153 TR B SRR .« env BRIEAS & SO R R 0RoE

DRSS, 25T AR E
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7£ Windows |, &=47:

[tutorialfenv\Scripts\activate J

¥ Unix 8 MacOS I, &f7:

[source tutorial-env/bin/activate J

(35X A 2 4 bash shell g S 17 . W1FAR{H ] csh B £ishshell, fRV %M activate.csh B activate.
fish JI7,)

VS MR AU R AR BT A P2 /R AT, AR RARIEXERE A RS, I B A A python Ay &
IBITIRF 2 &3 MR E Python filtAs . 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']
>>>

SRR — AL, A

[deactivate J

I A B

12.3 (&M pip EEB

PRATPAREF —1~ 440 pip MIFRIT R 2% . FHHFB R, BRINE DL T pip KFA Python Package Index %%
B . ARV AFEARIY web | Yi#% th A5 Python Package Index.

pip BHZL T4 : Vinstall”, “uninstall”, “freeze” 454, (i57F installing-index 355 T A & £ B pip 3CKY. )
TEAT DAIE 38 48 2 A1) 48 R oA 20 e FROAS g -

(tutorial-env) $ python -m pip install novas
Collecting novas

Downloading novas-3.1.1.3.tar.gz (136kB)
Installing collected packages: novas

Running setup.py install for novas
Successfully installed novas-3.1.1.3

b OB SR A FRIGER == MIRAS SR 25 i A A

(tutorial-env) $ python -m pip install requests==2.6.0
Collecting requests==2.6.0

Using cached requests-2.6.0-py2.py3-none—-any.whl
Installing collected packages: requests
Successfully installed requests-2.6.0

WERAREFHEITX N2, pip KRBT A% T Il KA UM AT (T . AR AT DA LA 7] fég i
ARG RRBUH A, B R AT PAIEAT python —m pip install --upgrade PARFER{E M B i
VN
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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—NRLUMC LR UHE, (HHEAEESHH python —-m pip install
iR — 5 LA E 2R P R AE requirements. txt S

(tutorial-env
(tutorial-env

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

$
$

novas
nump

requests

RG] PARF requirements. txt $8 32 45 MUAS 8 i 48 0 B AR 7 1) — &R ar 44k R 5 A P mT DAGE
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 HHEZHEI . A K pip KISERECHIE LY installing-index f58 . MRGE T MR B HIL
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1 Python Package Index "1, 3525 Python packaging user guide.
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cHAPTER 13

TR ?

A A I A 2 3 X T Python 92688 - 451 1% # FV2JT) Python St G5H0 5507 A, AR i% 25
g TP

AP Python SURIAERY— 7o HALSCRY:
* library-index:

PR PSR AT, Hp R T AREFE P 288 BRI e (BT ) S % ekl
FrifE Python 43 & MR ALHE 5 % M INACHY . X LA ] DASE iSE B Unix fE4R, @0k HTTP JREUCCRY, 4=
WBENLEL, N A S ATIEI, R AEEE DA SR 22 HAMAT 55« P SRR UE 225 /e AR T A IR SE mT FH Y
it

* installing-index f#fE T /B 4 %55 i HAth Python % 3 4 5 AR He .

* reference-index: Python HTEYARIE LA TRANRE . RS BLE AR ST, (AR ARG M S a2
Ei DR

4 Python % 5:
* https://www.python.org: Python 2. B A SCRYFIHE ) 4 K Python AH 3¢ W 5T ) £4% «
* https://docs.python.org : {5\ Python ) SCRY .

* https://pypi.org: The Python Package Index, DARitL#WEFR A Cheese Shop', 2] N M F [ il Python £
RG] MURBEIF IR A ARSI, ARTT DATE SR SEA Ty DA At A B4R B & .

* hittps://code.activestate.com/recipes/langs/python/ : Python Cookbook J&—H 4 KA R BILE, LM

B R A . RS — B W ST EETE— 7444 24 Python Cookbook (O'Reilly & Associates, ISBN
0-596-00797-3) Hyfir.

* https:/pyvideo.org W T oK H B A1 P 2H 2230 Python A MUY % .

* https://scipy.org : Scientific Python i B A8 AP A8 e AR E R s, AR g g gL,
fEHEMAR, Rk, BV, St n— R0,

Xt T 5 Python AH 5 i ) R ) REL A 5, 50T AR AT B BT 8 41 comp. 1ang. python , BERFEAT KA
IR 451 2% python-list@python.org, 7 i) 2 AR5 51 32 EL@ iy, PR 2 7 B — >3t 05 A 3h e % 47 s

! “Cheese Shop” J& Monty Python ffj— /M : —{UIBIE K 2| — KA HI G, (FICIS AL EWbRh g, 5 SURbU i 62 .
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—A. BRAEFEAM T, dE Gl ) w8, @BCHIIaE, PAREA B, BRSSO A
https://mail.python.org/pipermail/ 33 .

TERVZH, W55 AR VN IR F I (85 R FAQ) . UL & TR 22— L — e i iy i
BB SE, PreAWREC & & T Y MR 5 %

&ix
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cHAPTER 14

X EXmIEMMmIEH L

HFLEHA [ Python AEREAS SRS #8224 1B AT I 2 48 D7 S5k, 2440l Korn shell I GNU Bash shell ()2 fig
%4? %ETGMWw®M%%H7*Aiﬁgﬁﬁﬁﬁﬁ%E AEAE A SISO, TLE&M
AU T

14.1 Tab #p&F4IEHE

TEFRE A I B A INMBAS S VSR 1 = D REFF H 35 ABEAERE T Tab G A2 8G otk
Python {544 F% . 24 Fi Jy i Ae B A A] AR FR . Xl i S YRIAA N string. a, EaxhizRikix
Ja—A> L Z T ER R SRR SR AR A %ﬁ%%@@”ﬁ%éhﬁo%E%%%Eﬁ_g&ﬁir(>ﬁ
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 HS R4 .python_history BSUPF. %P AE P —IRCHAERG & ﬁ%@ﬁ%ﬁTﬁ

14.2 BRAR A REXNERSR

Python e 5 BRI EL, IR T — K8 ToiBRE, A LEm R INRE: R BT i 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 R A H AR )2 [Python, BOAAFTE T A —BUR], BHA tab kb4, HREXIRAEST
LESRAEEIIRE . BN AR E BIHAR AN AN R e 55— DRI R 3 2 < SRR 2 bpython.
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cHAPTER 15

FREAR SR

P BT LR p g AR BO 2 (k) 9/ NBOR SR . B, kil 0. 625 HI{E S 6/10 +
2/100 +5/1000, i [} /M 0. 101 FO{EDR 12+ 0/4 + 1/8 . XA/ U A AR E, ME— 9 X531
TETH— G T HECH 10 /NI, Ties NS g S50 2 #/MIOER .

AFERYR, KRkl NS REAT i 2R 0 — b /N X BAERZREOLT s AR 1 2B
7 G R BB DA A 2 i BOE A T AL

A SR AR XA I AT H A 5 — 2. B 13 o FRATATLARGE) EAE -8 i — AT R E
(03 )

o, A,

[0.33 ]

o, AT,

[0.333 ]

PABERHE . PR ETRRE T2 ORI, EAUKEARET 13, FIg B i 1/3

[WIRERYTERE, TCIRAREH 2D AI0A 2 BB, ik 0.1 FICTRR B2 — A 2 S AR/
o AEDA 2 AEETE LT, 1/10 22— TRRIEFR/ MR

[0.000llOOllOOllOOllOOl10011001100110011001100110011. o o }

TEALT AT, VRSB E] AN ME. HBt, FESRIRERDGEM L, 17 S HE A B U i
ZHERNBERIR . S A A TR 8 FATIET 53 ALFUR, ArRENIERIOR R 2 mRIR . AR 1710 XA
) AN TR BOR 3602879701896397 / 2 *x 55 AR 1/10 , {HHARRE 1/10 .

TR En AR HH P EA S B IR RIIX A 2R HAFFE . Python R AT HITTHREAL P AE64 ) — PEHIE R 1

BERDEAUME . AERFBTHEALA, A2k Python B2 0.1 fy — Bk (B B I HER I T BERIEITED ik, KR
X
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>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

XK Z B B Z , H I Python i1 iM0CA /R iy AEL A0 B A8 B A 0o

>>> 1 / 10
0.1

fl;ﬁﬁ, gﬁ%&éﬁéﬁﬁﬁﬁ%ﬁﬂ%ﬁ% 1710 (ORETAME, SEBRAEAERME R BcBEIT 1710 i B A 2R —
R85

B2, L AR RE R I 6 B A R R A sl e N B B fm, 0.1 L 0.
10000000000000001 . 0.1000000000000000055511151231257827021181583404541015625 4=
AR 3602879701896397 / 2 ** 55, HTHrA X+ HEHEAEAMFEITOUE, HILrTAER
HATAT—A, [FER R AAER) eval (repr(x)) == x.

£ 7 s b, Python 25 FF Fl 4 B f repr O AL B RA 17 MG AB TR ER, B 0.
10000000000000001, M Python 3.1 JF#4, Python (fEKZEERS ) PUAE BEMS 1 45 3 26 25 5% v i 4
MFfI MRS 0.1

TR O R SR A TR BN Python AR IR, BARARICH IO R . VRSAERTA E
FERARECE o 7 OB SRR S AR R R 0L (B AARGE STEBO RS SO A i B A 2 =
TS .

AR i, AR e S Ay B A M s A R 7 A R R R PR A A

>>> format (math.pi, '.12g') # give 12 significant digits
'3.14159265359"

>>> format (math.pi, '.2f'") # give 2 digits after the point
'3.14"

>>> repr (math.pi)
'3.141592653589793"

W G T R, XA Ps BRSO R B IR NLEH S AT T ABMER Briiie

—MEEATRESE S — MBS, Flt, BTXA 0.1 FFIEEIER 1710, =4 0.1 M{EAH It TC B8 1015
2] 0.3:

>> 0.1 + 0.1 + 0.1 == 0.3
False

miH, HT XA 0.1 FTEAEHRIR 1/10 XA~ 0.3 BIRERI#RR 3/10 BYfE, (1 round () EREGHATHE
HAMIE B

>>> round(0.1, 1) + round(0.1, 1) + round(0.1, 1) == round(0.3, 1)
False

BRI IR R L B R L PR (E, (2P PAMEH math.isclose () BRBCRIATAFERAIE
L

>>> math.isclose(0.1 + 0.1 + 0.1, 0.3)
True

W, WATPAE ] round () BREOR KB L e T DA
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>>> round (math.pi, ndigits=2) == round(22 / 7, ndigits=2)
True

IR AU A VRS AR . A 0.1 A R 2 MR — i A
MR . #2517 Examples of Floating Point Problems ZRIUeH 5t — 3k 17 152 oML A e kot 45 v AL A
WAL, 3T 28 The Perils of Floating Point $RECEA 3 WL &5b B 1) 52 56 1124,

B SCEE S RIS, R IL A @ Je R B A R .7 AR A T HRO IR SR Rl Python 77 4502
BT R TR s B AR T Ok, e R 2B L ARRIF iz AT R 1 2053 B A AR wifE R 1
AEEORALBE . XX R EEAT S5 R E 08, (EARMRSETREICEE I E TR AR, HARIF S RAER]
RES S ECHRI& AR IR

BRSO USSR, (BXT T REFOEHE TR AGsF A R, IR A TE R R R A BRI Es RS Ah
PRIAER Y+ HE I EE BTSRRI 45 R . str () EHE L%, XTERENIESI TS formatstrings HY
str.format () FIEMIEHIALT.

KT BRI T B R A5, WU decimal B, ARSI TS A ST A AR B LY
Jii Lol b=

F—MIEARAEIZE H fractions BIHRHESERE, ARSI T HE T BEIN A ARZE (BT DO
FRtg 13 AEREUE) -

WRAR SRR RGBF R E B PR AVRN 2 T f#—F NumPy {3 DA e iy SciPy 1 H Frf ik i) F 2 HAbE A f4e
THEEAL, 2 <https:/scipy.org>,

Python i 4t T — L8 T A A REFEAR #4 % AHZERNTE — 17 SE S R (B DB o0 MR EERT B . Bl £loat .
as_integer_ratio () HYESRHFSEBUER R H— 5L

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

T XA FC AR RS R, 8 AT AR R Te 45 Eh e S A

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () JRR AT/ HER] (DA 16 Sy 8) RITRFE AL, [FIRERELS th ORAAAEAR VT S AL RS A (L

>>> x.hex ()
'0x1.921£f9f01b866ep+1"'

RO B ) 7N Tl 7 T R i SRR i e i o S

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

T RN R, Sl TR A ((FETER) /Y Python FEARKE, PAKS SRR RIME Y
HAES (6140 Java F1 C99) ATHRHE.

HMAMTHRE sum O REL, EREH DB/ SR AR B B . B SAE RIS 2 ST E Y
H#E%F{j;@%/\ﬂ%@%ﬁﬂﬁf JEIREIE . X T] DASE AP IO R SRR, AR SRR B R iR A 8
THERREE:

>> 0.1 + 0.1 + 0.2 + 0.2 + 0.2 + 0.2+ 0.2 +0.2+ 0.2+ 0.1 ==1.0
False

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

True
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math. fsum () EHF—PHSAERAERER N SIHERRRIREE “ERBBA” IR EE R A PAT—RE A
BERR B EE sum O 1R (EAE R R A LT AR S BuR A B MERGL T D W35 5 & 5 e

>>> arr = [-0.10430216751806065, -266310978.67179024, 143401161448607.16,
c -143401161400469.7, 266262841.31058735, -0.003244936839808227]
>>> float (sum(map (Fraction, arr))) # Exact summation with single rounding

8.042173697819788e-13

>>> math.fsum(arr) # Single rounding

8.042173697819788e-13

>>> sum(arr) # Multiple roundings in extended precision

8.042178034628478e-13
>>> total = 0.0
>>> for x in arr:
total += x # Multiple roundings in standard precision

>>> total # Straight addition has no correct digits!
-0.0051575902860057365

15.1 RRMEEIR

AN AR 0.1 BB, FFULRAAR AT DAZERESE E RS DLREA TR i Ao (B AT 8 A AR
TR R AR

AR MR (SR RZH) T HERNITEIE A 3k (A 2 B ) RS ernix— 3k
IR . X A4 Python (B Perl, C. C++. Java, Fortran DA FZ HAMIET ) LA ERIR
P S5 B 1 - A () B

N 2K FET 1710 2Tk b/ NECRS FR 2R . B/0 A 2000 4558, JLT-BrA HLas#R (i IEEE 754 —
DERE sz e, LT P R 501 5 #0KF Python 77 il BB 14 TEEE 754 binary64 » BUR§ " {if. IEEE
754 binary64 {HALE 53 AIAERE, A ILTER A RIT SIS RERE 0.1 iy DA J/24#N JEC T BER R i il
/N, o T ORI A 53 HURF LA RE AL EETRY

[1 /10 ~= 3 / (2%*N)
HH
[J ~= 2%*N / 10

FEHMT J 1854 53 AL (B >= 2%*52 fH < 2%%53), N pifEEN 56:

>>> 2*%*5) <= 2%*56 // 10 < 2**53
True

WALRE, 56 iEME—RERE J 15 4FA 53 MY N (5. XA J AT RER SRt & A Z S iR

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

T RECET 10 B9, B CAS AT ME nT i by AZRAS:

>>> g+l
7205759403792794

IR ILAE IEEE 754 XU 2 H Al BEiR 20 1/10 f e R ME N
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[7205759403792794 / 2 ** 56 ]

Iy T AN BRI DA M5 2R NI

[3602879701896397 /2 %% 5 ]

WHEH TR T M B, AL FISCT 17105 QURFA18A 1 B, WEPHSE/N T 1/10,
HEICI U BEHA 2 A #h ey 1/10!

HTHEHUKIEAS” BE” 1/10: 5L pRE SR8 L pras /N g, JRIE ek 2 i IEEE 754 XU
AL

>>> 0.1 * 2 ** 55 ’

3602879701896397.0

UERIATRE %/ NEOR A 10%*55, FRATH] DA B ek i 55 A1 IE IR AL

>>> 3602879701896397 * 10 ** 55 // 2 ** 55 ’

1000000000000000055511151231257827021181583404541015625

X B M AT ML P BB 2T 33 E 0.1000000000000000055511151231257827021181583404541015625 ,
WZIES (BAHEIHMRAR K Python) #RAS BRIXANSERE T uE M BUE , 2R R A S 17 (A 88T

>>> format (0.1, '.17f") ’

'0.10000000000000001"

fractions il decimal B HISXFERYTHE N S):

>>> from decimal import Decimal
>>> from fractions import Fraction

>>> Fraction.from_float (0.1)
Fraction (3602879701896397, 36028797018963968)

>>> (0.1) .as_integer_ratio()
(3602879701896397, 36028797018963968)

>>> Decimal.from_float (0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")

>>> format (Decimal.from_float (0.1), '.17")
'0.10000000000000001"

15.1. |RMHHEIR 117



Python Tutorial, A {Tha4 3.12.3

118 Chapter 15. FREAR: FFIBRE



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, ERFEFT AR I 2 5 AR I R — 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

FHWr AT GEH M Control-C o Delete ) A FZEH BN RAF S IUN M AR FHERFF EPAT
B WIS | X KeyboardInterrupt 4, WA try iAjbs.

16.1.2 T[H1TAY Python A
1E BSD %2 Unix £4; |, Python AR PAE shell AR —HF EIEIAT, HTESS—A T8 :

[#.’/usr/bin/env python3 J

(B RO T P PATH ) IAKIFL, IR SO CE N AT IAT . # W AUR SCHF RTINS 4F . T8
Foer-f b, AT Unix FECR9FT45RE ("\n') R, MAZPA Windows ("\r\n') f745E. ¥
B, CHOUTAT, SEEV CREEAET, ', AE Python HUEIERITAA.

AT DA chmod iy 4 S AR A T A TR AR

[$ chmod +x myscript.py ]

1€ Windows R4t [, %A “WPATH” AN . Python L3RR 7 H 2h4F . py U5 python. exe M KL,
EFERLE; Python SCA SR ILAE N IAZAT. PBMEATPUE cpyw , FERXAMEOLT, 2Bt & ol
B H.

! GNU Readline £ /) jal AT fig 23 FH 1F3X Al 0L«
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16.1.3 X ERXBaNH

2RI HARSA ] Python B, 50T fE & A AR BRI S SRR B, FRRER BT LA TS SR B i 2
RIGTRTRPARE BRI AR ) . 37T DA 0744 S PYTHONSTARTUP [ 5 A8 & 158 B A0 4 B 2 i & 1 SC
PR SCE A AL . 3X AL T Unix shell 1) .profile UjgE.

Python HGHERZ HALRS, At Scf, MaIEE MBS 2802 K /dev/tty B AWLETTH
Python A SCE# T (JFE RIMERIMGH N EASTE) . NS HEAFES L ZHE 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()) XML, W0R 3
TEMIA PRSI, W A s T st R A -

import os
filename = os.environ.get ('PYTHONSTARTUP'")
if filename and os.path.isfile(filename) :
with open(filename) as fobj:
startup_file = fobj.read()
exec (startup_file)

16.1.4 EHIER

Python $2 4L TN LRI T B € X sitecustomize Fl usercustomize., 2 T i E & ] TAEN, 1HIETHER
| i 7 site-packages H sEIWINLE . J53 Python FizfTRA R A4 AS:

>>> import site
>>> site.getusersitepackages ()
'/home/user/.local/lib/python3.x/site-packages'

BAE, ETPMER H R Al#— 4 usercustomize.py BSCHF, IR ARAIL . E&PIH
Python MYERK/EN, FRAFEDA -s WUS30, UEMASITA.

sitecustomize B TAEFT=AHA, {HE & TSP B 7547 site-packages H s H 6178, F7F usercustomize 2
B HEZATIESH site BT TR .

gix
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RIEXTHRR

>>>
The default Python prompt of the interactive shell. Often seen for code examples which can be executed interac-
tively in the interpreter.

HAPAT & X
¢ The default Python prompt of the interactive shell when entering the code for an indented code block, when

within a pair of matching left and right delimiters (parentheses, square brackets, curly braces or triple quotes),
or after specifying a decorator.

s Ellipsis NEBEHFE.
2to3

A tool that tries to convert Python 2.x code to Python 3.x code by handling most of the incompatibilities which can
be detected by parsing the source and traversing the parse tree.

2to3 is available in the standard library as 1 1b2t 03; a standalone entry point is provided as Tools/scripts/
2t o03. See 2to3-reference.

abstract base class -- fili% J:2k
R FL PR ABC, J&Xfduck-typing A7, BFEHL T —FhE U O RgF =X, Mz T A3 T4
W hasattr () BT TFERMBCE MR (FIAMEH AR ). ABCHIATREIITI, XMZI1dE
Yk HHABZE, (HAIRER; isinstance () ll issubclass () AR #EM abe FHSCR . Python
Har 2 W E R ABC I T IEHRS5 (£ collections.abe BihH) . $5 (¥£ numbers fRibk
H). W (FE 1o i), SAERIFMELS (7F importlib.abe Bilrr), RATPAH ] abe bk
kBl H B/ ABC.

annotation -- b
KERBIFEAN 5, KIEPE. RS EOR BME MRS, BE2E VR & 102/ SR
SR AR R AR IS TN P ), (A AR AR . BB B AR £ A A . ST R Y
__annotations__ JRiREM.

Z: Wvariable annotation, function annotation, PEP 484 F1 PEP 526 , %} W I GEXI A /48 . 497752 I annotations-
howto 1 i ful FH A vE B B A5 1
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argument -- S5
e8] R ERAB 45 function  (8{method ) W{E. S50 RWifh:
o XAEFASC FERBU NI A PRRAF (B0 name=) SCE N ESFERNRT A ** FHE
HMEAE A 203808, 3 Fl 5 ZEPA TR complex () WIE 8T Xt S50

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

s EAAEC ART RETSESE. ESEOTH T SRR IR AL/ 83 e A
* Witerable LA TCRGAEN . 28BIKIE, 3 A1 5 FELA TR g T B S5

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

SR PR L sR B P WY Rl AR e A SRR S DL, calls —7 . MRAETETE, AT RasHnT
HRFTR—ASHG AT BESPIREG R Y Y JR A o

3% Wparameter RIEFRFH , HILHE S SEGESH K BIA K PEP 362,

asynchronous context manager -- 535 |+ F S0 PRS
PR Sl X __aenter_ () Fl_aexit_ () H{ERX async with ifA) R E T il .
H1 PEP 492 5| A,

asynchronous generator -- 5352 i 7%
1R [BE ~asynchronous generator iterator YR, B S5 async def F X PMERBARAHLL, NFEZ
WAET BT vield Rk A=A —RSWHE asyne for TEEAHEH BIME.
WARTE# T 8 A0 A e ki, EEREE NIRRT 7 £ R B R R E. WRFEIEERE
HARE X, W AR AR .

S R TR LT await FAREH async for DAk async with ).

asynchronous generator iterator -- 535 1 i 75 5 G 3%
asynchronous generator FRELFT R EIYRT 4

WX & T asynchronous iterator, 4[] __anext__ () Ik A £ 0& [l — AT 2R ROk T 524
A R R B BR AR LB R — A yield SRk

14> yield SIFHEHFLE, RE4MOENTRS (QFRIERTRI oy ). 4% F44
B R B _anext () BURIIILAL0T S FEXTGA MALIT, & 2B CLEASENGT . 5
i, PEP 492 #11 PEP 525,

asynchronous iterable -- 5325 ] 2 {Chf 4
— U PATE async for i {ERAIXTS . DIGES B __aiter_ () LR El—A asynchronous
iterator, H PEP 492 5| A,

asynchronous iterator -- 525 5 {C2%
— T _aiter () Ml __anext_ () FIEMXS., _ _anext_ () Wb B —Aawaitable
¥4, async for &b HIREEEMR LN _ anext_ () FEFREI A G L HE K| % —4
StopAsyncIteration J#. B PEP 492 5| A,

attribute -- &1

KRB AR E, WSS R BB FRE . 250k 1E, WIS o HA M a WA
Ho.a X5 HE.

WX S AVF, BRI E XN identifiers (1) JEFR 44 FR B AE— XS0 @t 2 vT ARG, il dn 5 A
setattr (). XFEMYJEMIFICIEM S5 RR0kyim, maoaiiEst getattr () SR

awaitable -- WZEFENF S
—AHE await FEA P FEHPIXTE ., 0 PARcoroutine B{ 2 EBAH _ await_ () HENNEL., S0
PEP 492,

122 Appendix A. RiEIEBR


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/

Python Tutorial, X {ThR4 3.12.3

BDFL
CRBATZEMIRET WTECHES, B Guido van Rossum, Python 411 % .

binary file -- —_ RIS
file object BEABIFE T A Af 2o ZHEH SO B AU HE DA RIS (' eb L, twb B ro+ 1) FTHRRYC
{4, sys.stdin.buffer, sys.stdout.buffer WA} io.BytesIO Ml gzip.GzipFile HJSEMHI.

TS Wiext file T RAEBTES str MRIYSTIR S

borrowed reference -- f% A 5|1

1E Python ) C APL 1, ISR RO RII I, SHZXT SR A FAZT . AR 5k
BN RS AN B e B, SR s v PARS BRI G i — A strong reference RESERE

HEFFAE borrowed reference LR Jfl Py_INCREF () PAKFHFHbEEL K strong reference, [AEE 4% X SR TCVE
TSNS B G— KA 2 BB A5 . Py_NewRef () BRET DA KA i strong reference.,

bytes-like object -- =i %1%} %
7 #¥F bufferobjects H- H fE- 5} C-contiguous FHHIN% . XWIFEFTA bytes., bytearray fil array.
array W%, PAMIFZHEH nemoryview M5 . FA RN RAITFEL Fh b HIBIREAER A 5 X sb
VEAFE SR . PRAFN R SO DA Sl it B R ik 5

SRR En] AR TR . XM AL SR PR AR E T RNR . A R
BIFE4f bytearray PAJ bytearray i memoryview. HAiR/E R I HIBRAF AT A Al A%t
ZC REEFIRMR); EMRLH] T8 bytes PAK bytes X4 memoryview.,

bytecode -- ‘7= Yifth
Python JFACHS 24 i 717 hS, B CPython fERERS H 327K Python A2/ A . FATRDIA 2847
TE .pyc SCHA, SRERSE IR T IR SO R EE R (AT DAG 2505 U BB i S ) o X
HEE B TR A S A TAH AL g8 5 B virtual machine 27t W& YERE N Python R UL _E 1
AR EH, WA —E RETEA R Python FiUAS_E 3% .

FATI G A5 R ATE dis BEH) SR A

callable -- W] & % 4
AR G2 ] AP TR s BT 4, IR RER Y — A B8 (B Wargumenr), i H DA i

[callable(argumentl, argument2, argumentN) ]

function, IR P @ F|method %, HJE T T RAXS . LT __call () HERRAGLHIWE T ]
JiEROE 3
callback -- [
—MERSEAT A AU DATE AR B FA I 209808 FH () 1Bl R
class
FHRBIE ] P ORGSR . J8 e SIS 5 WHZ RN LI B THRAE R 2
class variable -- 23725 5

FEZE b E AR R, T HAURAE IR G AR (AR AEZE R L Bl 2 D) -

complex number -- £ %
X SRR G, o I BCE R SRR R — N SR — AN R A . RO AR (-1 1
TR BSEAEEL, EEAERCEETE R 1, ELE¥TEN J. Python N T X EM R, RA TR
ML TRG BEREA A J R, B0 3+15. WERFEE math B NXTR A R BUR A, T
cmath, ZEIMHE— DR EFEEARE . WERREBGEE A LT, ZENEILTASH (0]

L8173

context manager -- |- [ SCESAZS
TF with iBA)FEdE X __enter_ () fl__exit_ () FEREHERSHAEL . S0 PEP 343,

context variable -- | F 48 i
— RS E T E R R SR LR AR MEN A & . XM T LR R P AT LR v LR
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HARRPARME. Ak, ST EFCEERDE, —MUTEREP TS A2 LR, WA E
B E B g e NI R RS AR E I TR EE . B contextvars.,

contiguous -- YE&%
—NZ AR R C E8:5 Fortran % 8 S W0A R IELN . F4EZZ 0l C fl Fortran £421 . FE—4k
B, Brf 4 H O AHE A P AR S HES ), SR BT IRIIB IS RS )Y . 72 4k C-E824H
f%% EﬁﬂmmﬂﬁmrF~A§mmw%aﬁLﬁﬁm B 2FE Fortran JELLEZH H U2 HI 25—
MR [ He ke

coroutine -- PpFe
R R TR E—BIE . FOIRE R DAFER— S A TE DT — B o PR AT DATEVF 2 AN [R] ) A
EHEAL BEAWKE . BA1EN asyne def iHAPRSEEL. WL PEP 492,

coroutine function -- BpFe k%L

iR [B]l—A~coroutine ST R IR EL . PMEREATE L asyne def iIBACRE X, HA[HEE S await, async
for fl async with JCHET. XUEEEYEH PEP 492 5] A/,
CPython

Python ZiFE1H 5 AURLIESE I, FE python.org [ &7 . "CPython” — i) H T 7E 0 B BpRE G 55 B 5 HoAd 5L BY
541 Jython By, IronPython #H X %I,

decorator -- 2E1Hi7s
R HE R ) — R EU pR AL, G @wrapper B ACRIE TR A e . BRI AR LB TR

classmethod () ﬂ] staticmethod () .

AR R —FEIRRE, DU PR B0 SRR SR Se 55

def f(arg) :
f = staticmethod (f)

@staticmethod
def f (arqg):

L

FRERRR SR T8, (Rl A . A SRR N 1T 2 0 eR B SO 2858 SR SO

descriptor -- f{fjiA %S
A E LT __get__ (), __set__ () B{ __delete_ () HIEWXS. ¥ PDREME RN, &
IRRRISAEAT It S AE SR AT e A . AU T i a.b KRB BE MR — B RS HE
E’J%Jﬂiﬂrﬁﬁazﬁﬁbﬂ’m% HANSR b AR, WA XT Y AR AR k. PR AR
FIAE &2 B2 YR B Python ()¢ 8E, TR 2 F 2 AR R, SRR E. H¥E. $FEEE.
3@7’7& B ARG | &% .

A FKAWIBER IR EZAE R, 7S 17 descriptors B k4% H59 «

dictionary -- i

— AN RE , AR R SR AR B AR R A T DU AR R __hash_ () fl _eq__ () F¥k
X4 . 7E Perl H#54 hash,

dictionary comprehension -- 7= Ll 5 5,
BT AT B B AT S S T3 AR 4 R 7 M — AR S 7K. results = {n: n *x
2 for n in range (10) } AR —THE n BE n ** 2 PR K588 . 20 comprehensions .,

dictionary view -- = L |
M dict.keys (), dict.values () fl dict.items () iREIFXFRBF N FHIME . BIHRMETF
HWEBHW—ESHE, XEWRE Y FHUER, YRS B A . BORE 7 A 1 5 i 4 ok FLOE
M F%, i 1ist (dictview) . &I dict-views,

docstring -- R4 45 H
ERZE. R NSRBI EF R FHE. EEAEEHIA TR S 20, (Hap)
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GiiFar R B ATTESS . BRI __doc_ JEtEd. mTERIHTUENE, HICRAFIT S
Y SO AT (O

duck-typing -- 1§ 13
fg— PR U, B AR AT O R AU i R HAA IE R O, TR L s
wEUEN (“RERRG T, WEEWREGN T, IBaE e 1.7) BT RIEE: O mEaRRE e AL, Wit
R AP RS W] ot i 2 SRR T R M. MR B type () B isinstance () Kill.
(EZEEENS 2R BUAT AR AT 28 2K & AR FE. ) AR hasattr () RKNBUEEAFP itk .
EAFP
SRIFEWHORVFATEZ S RIS CHRE . 1XFh Python 1] AU 4 5 WUis 2 i€ BTz i BE BB MEAFTE , I
TEBGE H IRBHH AR T o X AR R DLl KUK AR a2 Ktz try Ml except if4]. AN
SEPTELBYL kg, # LT C %iF 2 HAES .

expression -- Fik R,
PSR EAMERTEE BT Hh)idil, —DRBRRFB RO mE. 255, JBEDiN. 2
FAFBCR B AR, BN AHE SRR —AME. SFZHMET AR, HAEraTE S me e %
KA BAFAEA RNV ER KA Wy statement, BIAN while. JR(EWRJE TIEAMIERSEA.

extension module -- § JE Fibl
PA C 5 C++ i E IR, ] Python i) C API R 5B F O A AT H..

f-string -- £- 24758
WA £ BOF IR TR PSR AR BT R T S . S0
PEP 498,

file object -- SR 4
SFANATEI [ SR APL (75 read () B write () Z5¥5) DAMER R ERENXTS . R HAIE )T
AARIE, SCHRT ST DA XS LSS0 . AR B Al SOl AR A 1 i) (B Anm v A /4
e WAFZEIX . BHF. Bl SUPRMWERCh SR £ 50A.
S b A =N ST G R dR = ] SRR, G = ] SRR AR SR BT e L
1 io ferp . QIESCAT RN I R M open () BR%L.

file-like object -- SCIFRIR %
file object W [R] XA,

filesystem encoding and error handler -- 3F &S #4255 R AL PRES
Python Jj o A5 22 S8 MR 71 BB R ] A B2 58 4 i Unicode 114 4 iA% =X 5 B R AL PR AS «
S R GG ASAS SN PR UE RE B T RS K A 128 DU HITA 77 . MRS R G D X0
L PRIE, W APT pREATEL 5| K UnicodeError.

sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () FREAIHE S AREL
SR G s S B RAL BRAS .

filesystem encoding and error handler ‘245 Python J28 @ PyConfig_Read () RECERCER: HEH
PyConfig f{j filesystem_encoding fll filesystem_errors 5.

F1E 2 Wlocale encoding .

finder -- k3%
— R E R AT loader X4

There are two types of finder: meta path finders for use with sys .meta_path, and path entry finders for use
with sys.path_hooks.

See importsystem and import1ib for much more detail.

floor division -- [i] | U7
N A B BT B B B B . R BB EE A2 /7 o i, kst 11 // 4 it
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BEE IR 2, M ZMHRPRF S EIERZERR 2.75 . HE (-11) // 4 2R -3
-2.75 @ T AR EER . I PEP 238

function -- %L
AL A R B AN A —ALE ) 38R DA HAE ABAS S 2 A A4 HAE R EUA BT8R . 5

W parameter, method 1 function Z£77 .

=

function annotation -- FR&CkR:
BIEF X s E0E S 5k BB i annotation

PRARE R T 2047 - BIANRAR R BT 24> int ZHOT AR [E—4> int {H:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

BRI I TR DL function —5,

Z: Wvariable annotation 1 PEP 484, H.A iR T I ZhfE. 51525 annotations-howto DA T &5 F A1 11 B
FESEER.

__future__
future {&47, from __future__ import <feature> FG/RJiSEES M FKAE R K AT Python % 1 i
BRI R TEERIE SO i 4w, _ future_ B SCAYICTE T R RENY feature BUHE. @it SA
ﬁ?*éi&g?ﬁﬁ%*ﬁ, PRET AR BB TR R A B B i O A ENZIE S A B (5E) ]
Hf B R BRI

>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- L ¥zl
RO THRLE R A [ A R . Python J&sd i 5| VTR — A RERS A N A T BB ER 5 | A A A sz
W IS o AT R ) o PT AR g ARt B [l e 4% «

generator -- /1)K 5%
W[5 —A>generator iterator WAL, EAEERMBGIWERE, AFE AT HAE yield Rk AE" 4
—RYNERLS for-TRIME N B2 next () EREE—IRI.
TR TR A AR R, (BAERE L L T T RE AR A Bk K E . WRFEEERBRMEE XL, il
I AFRVARE G5 S o
generator iterator -- LK #3510 HY
generator PREUITOI RN 4 .
A yield KEEFEHEAEE, LAY HI AL ESATRS (AFE R S MEHRER vy 547])) o 4% £ %
RHREWERS, BB EARSINAT X580 FHES AT 16 158 R A= R K ) -
generator expression -- Zf: 85 #6352,

An expression that returns an iterator. It looks like a normal expression followed by a for clause defining a loop
variable, range, and an optional i f clause. The combined expression generates values for an enclosing function:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- 7Z % R
SRS [ ) 2 28 S BAH R4 E 1 2 A R B0 A BR3P s 2 el 8 B SRV R iz fT OB A 5
EU8

Y52 Wsingle dispatch RiEFES<H . functools.singledispatch () HMigeA K& PEP 443,
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generic type -- {27
A ZHU M npe; JBHEHN 1ist B dict XFER 288826, HT R 24T Mzt

WL S 2B 5427 . PEP 483, PEP 484, PEP 585 fl typing #itk,

GIL
2 global interpreter lock ,

global interpreter lock -- 4> J5 i FE2S 81
CPython BRI R W — L], BB LR A —B 2 R A — D RARLEAT Python byrecode, AL 1
WEX G (fFE dict SFEEPNERE) FXIE TR REZ 4Rk T CPython SEHl . 45384k
PR ISR 2 ARLE T 68, AU @AM THEZ AL ErHFATHE.

Aad, B BEhRE i Bl = T5 I R TR AT TR R BT 55 00 PR 45 w0 A PR GIL
BEAh, FEAT VO #AEIHB A2 SR GIL.

Past efforts to create a "free-threaded” interpreter (one which locks shared data at a much finer granularity) have not
been successful because performance suffered in the common single-processor case. It is believed that overcoming
this performance issue would make the implementation much more complicated and therefore costlier to maintain.

hash-based pyc -- JE M5 pyc
57 FE X 7 Y ST A A e e (T A e e 1 A s T S A RO E ) I RS 2 A7 S0 . 2 DL pyc-invalidation.,

hashable -- W[5 7y
—ARTR U B FERA G N RS E A (EFRER __hash__ () F¥%), I 0T AR HABXT
%gﬁttiﬁ (E%Eﬁ _eq_ () I¥E) BRBEFRN Tee A XIS, RIG A X G b A A ] (A G A (B L
REERA A

AR SRR G REAE VD SR A A BB, TR Ry S 23 ) A Pl AL

KL% Python AR AR N EXT GAR IR AT G A i) 5 PR ds (BIANSIREF i) FA ISR AlAe
Adn (BIANTCLLAN frozenset) (M€ AT1MI TR IS N ATUE A d A 2 AT YIS o TP ORI L0 58K
WA A ENTEE R —EAAE (B2 S HOHE) . e Er BT e
id ().

IDLE
Python WY TT K 527 2 B85 . idle J2 Python BRifE S AT R PR B4 L AR G e MR RE AR 15

immutable -- A~ [ 28 %} 4
HA B EERNSR . R RAFEET . FARFIH .. XX R AR AE . anR A — A
ANEPHE, WAAIEEIIX S . BN ST &R A 5 HEAEH, GlanfE s g,

import path -- S A J8 %%
HEMIE (S342 58 ) HBNFIER, SPBEpath based finder FARAEIR T A BAR. H£FAR, It
PSRBT AR H sys.path, EXFRFARUWATRENR B EHAN __path__ J&%.

importing -- A
A ) Python AT RE A 73— MY Python AUAS BT 1 i A2 .

importer -- 5 A %3
I MBS WX RS T finder XU T loader .

interactive -- 33 1.
Python has an interactive interpreter which means you can enter statements and expressions at the interpreter
prompt, immediately execute them and see their results. Just launch python with no arguments (possibly by
selecting it from your computer’s main menu). It is a very powerful way to test out new ideas or inspect modules
and packages (remember help (x) ).

interpreted -- iR
Python —@MFREAGE S, SZMHXMBRmIFANET , BAWE B T gisas W AAAE T 2
AR . X R E TESCOE T A B AT I A b B v AT SO st T RRENE S A
b G iR B T A I AR, (R AP A A TR g . S Winteractive.,
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interpreter shutdown -- fiEREES A
WP TR KR, Python fRREZRIFH#E A — MRS TR BT B BT A C A BU v, o WA 4%
FhoCERNTREE I . B SZ WA R e . Xk P E AT a5 5 | 1R g RS P
1To FERMB BHATIAIES T RE B B S R, BRI IR A AR (8 W 6l14 1%
R a2 AL 5 ) -

fREAR T 2P 2R N main_ BB TS AT A 58 AT .

iterable -- W] LR} 4
—FPEEIS B IR m N R IR RS . RE R SR B TR A AR AL (4 1ist, str Ml tuple
&) DARCHEEAR P A AN dict, ST 2 PARARMIE LT __iter_ () J¥EESEHL T sequence 15 3
) __getitem__ () MY HE LEMITE .

AIERTR AN T for MEFRVA LI Z HANTZ— A FFI 5 (zip O, map (), ..)o H—A A
MRAENSHRAL BN EREL iter () B, BERPZSRAENE . XFEAEE 1 T XHEE A
— U T o AR RO, AREFE AR ERA iter () M A CAABAREXSR . for IFM&
H B VRAL BIAR LA B I R A i 44 28 B HORAER IR BRAT R s . 2 Diterator, sequence

Flgenerator,

iterator -- 3EC%%

R TR —TERERm A% . EREEHERIN __next__ () H¥E (SFHAL L N B REL next ()
FEBA R B . 24 A B v B 5] & stopTteration R, F ik iy kA48 X 5
MEARTC AR, SEPNH __next () HEHLSFIKG|I K stopTteration, ERAFLHAA
_iter_ () HYEMKRRENZERFNEH G, FIEREIHRAEWR R AR5, w9 T H AT
ERXEE AR T E. —NEBENGIINEIR LS 2R EZ LRI AR . X5 (Gilan
list) FEARERIGHALA iter () BREEUETE for TEIAH T BTERS™ 2E — TRk . WRAE I
i 00 AR AR 0 23R [T HE 2 fi Rk A R TP gl R R 1 (Rl — AR R e, (R R g 2 —1
atos N

W25 E £ typeiter.
CPython SBE4HYi: CPython ¥ 45— HE AR E X __iter_ () MEK.

key function -- #f A%k
SH PR B EUPRRE pR L, 2 AR AR ] T HEP SO I (E R AT A 42 . 040, locale.strxfrm() H]
AT A — AR IR 2058 R 6
Python " ¥ 2 T H# o vF 1 o BOR 45 8 e R W HEAL 8040 21 5 50 K 46 min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby ().

A 2R AT ABIE— R k. B, str.lower () FERLAAEZRE /NG HEF R, 851
F, R AEN lambda FahARAIE#IAN lambda r: (r[0], r[2]). AP, operator.
attrgetter (), operator.itemgetter () fl operator.methodcaller () 28R =11

EaY. THAE HITHET PRI E R H sl R A = 11
keyword argument -- 3Gt S5

Z:Wargument

lambda
1 — > F flexpression ¥ U BE 44 WK BRI, RIX TRV I WORME. Q14 lambda 5 500 A) 35N
lambda [parameters]: expression

LBYL

OEARIGRER” BTESCHE o X P 4 AR AR TR B R 2 i R A A TR AR R B
WS EAFP I AR MO LE, R R KRN 1 154,

TE2 LMY, LBYL R “&F” M “BER” Z A EFMswg M. g, PANS if
key in mapping: return mappinglkey] A GEH THEMEEEVED J5 HABLTREM mapping F 2%
T key T A o X i) AT SE B E A EAFP J5 =R g o
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list
— 7 Python P #sequence, B IRZ MH) 3R, HEERLITHAE S DA mAEEER, FiRcRRm
RIS 4R R O(1).

list comprehension -- B Hi: 52,
S — A H R A B JC R IR [ 45 RS R — B E B . result = ['{:404x}"'.
format (x) for x in range(256) if x $ 2 == 0] ¥4)H—> 0 F] 255 JLFE N+ 7S 3548
%@EXH‘E???% (0x..) MyFE. Hp if FAZATEER), RN range (256) HIWITA TGRS
AbF

loader -- I# 35
ATTIMBALIIN G . BOTE L 44°0 Load_module () W7 MNEERE T H—Afinder 12 1] . P
Z: 1 PEP 302, %JT-abstract base class ] Z: ), importlib.abc.Loader,

locale encoding -- i % DX RS R,
J£ Unix |, B4 LC_CTYPE &5 K 4midt% . BRI DAL locale.setlocale (locale.
LC_CTYPE, new_locale) F&KHE.

7 Windows |, 42 ANSI RS TT (41: "cpl1252™).

7E Android F1 VxWorks |-, Python {fi ff] "ut £-8" /ERiE & XigmiEig X .
locale.getencoding () AI{HEIREUE F Kiggmihig =X

5% 2 5l filesystem encoding and error handler

magic method -- A Jj i
special method W) AEIE 2[R XiH] .

mapping -- L4
— M T HTERE R I LM T collections.abc.Mapping B collections.abc.
Mutablettapping R AR A HA R, AT RAIH F-0IF dice. collections.
defaultdict, collections.OrderedDict PAM collections.Counter,

meta path finder -- JTX R RS
sys.meta_path BRI [ [ finder. JTEARERAR Spath entry finders £FAE RIFAEIFAHHE
iE 8 FE importlib.abc.MetaPathFinder [ fRIGEIEEE TR os i SL B Y5

metaclass -- 7R
— M TR, B LEEEY . RPEMMERY R, TRATTER LR =S HOTR @Y
FIE . IR T X 2 B AR TE A 2P HE— BN SE 3. Python R 51| 2 AL FE T 7] AR B & LT
2. K P GEATREXA T H, E4FE IRy, Jonl Hatss R s . B

W TiCREMIN H &, Itk WS ald. SCongl, PANRHMEZ TS
B2, metaclasses .
method -- J5 i

TESR A SR R A WESRAE N IR IS SE I — B YRR, 7 ¥R RIS IR Gefi o Ht —

Aargument GRHE A4 K self). W function Flnested scope.

method resolution order -- J5 i@ P77
J7 SR R AR A 4R A 3 B8 R EL RN . 752 7 python_2.3_mro T f# H 2.3 % 7f i Python
fERERS T 0 A

module
X5 2 Python fCH I —FhZH LU . AR EAA IS (44 25 1R, AL AR Python Xf 4. ]
it importing FAEREINZLF] Python i,

5 Wpackage
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module spec -- i LR
— g A, s AT X R AFE . & importlib.machinery.ModuleSpec
S

MRO
2= Wmethod resolution order ,
mutable -- B 2%} %
AR AT DAER 1d () PRAp I 2 IR 00 R U HBUE . 533 S Wimmutable .
named tuple -- H %504
ARif <RI WA TALM 4K 5 ocdl, H HILH RS | TR AR 44 Fr @ Mk U7 1) 1) 28 AL 5
Fo EFER BB W] REAT A HLARREE
HUEHNERBETHACH, 1 time. localtime () fl os.stat () FREMEH. 5 —A0lF2

sys.float_info:

>>> sys.float_info[l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

HrAZTHRZNERE (L EEmsF) » soh, HZedHiRn @i 2 E XM tuple 4k
I AR E AW B fOok A . XAEMETT AT TS, SiE W PAES 4K typing.
NamedTuple, B{# i T.J BR¥ collections.namedtuple () . F—MFXBLSEHEMN—
LUF T 45 5 5 N B B4 ST IS A I vk

namespace -- iy # %3 [A]
A BRI BT . A SRE . SRANER, 82 inEmaasm (s
Z W) .t SRR B Ik 45 i o8 ok ULk . AN, %K builtins.open 5 os.open() ]
A B a4 A3 TR R DX A3 i 44 25 T 34038 ok R iff R A B S I A e B30 5 Bl 8 v mT s R ] 4
P, BN, random.seed() B itertools.islice () XAEVEIH T XL R EE N random 5
itertools BEH/r BISZERARY o

namespace package -- iy %23 [A]fu
PEP 420 73] Af)— R L8 705 2 ipackase, 4 78T DAY SUURA R, HLRIA 7=
Hregular package A7), FUAEATRA __init__.py X{F.

S A] 2 Womodule

nested scope -- iR £ 1)
TE—AE SGEE NG HASBIIRE 1. BN, 7575 —REiz e LR BT A | Al A & . HER
HREAE HERA B0 5 A RO TR TR R S B AR IR T I EE . 2RI, &)
A5 RS WIVE T4 Rfn 4 258) . 1#1d nonlocal X ARG E ASNEVE .

new-style class -- JAR
XHBIE N T A R REWIEFRE. ER 58 Python A, HAa #2806 H
Python BB RiGFK, 41 __slots_ . fiidds. FHEEME. __getattribute (). KL EME
SHEE.

object -- %%
M EARGS (BMESUE) PARTE AT (i) B . object t 2T new-style class 1) 5 T0Z %
R4,

41,

—Fh ] A AR R B IH ML S Y Python module, MR ik, BE2EFHF _ path_ JEEMN
Python &t

%2 W regular package Flnamespace package.
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parameter -- JE 5
Junction  (B{J75) & SCPIaAA SR, EAEE REOT DAEESZ 1) — A argument (SAERESEELLT, 24
%), HEMLS:
« positional-or-keyword: (i BSCHE, JiE—NTIDMEA 5 8 A5 6 AT £ 485 A
AWES . KEBAWIES AL, GINTR Y foo A1 bar:

[def func (foo, bar=None): ... ]

* positional-only: {XFRAIE, 5@ —A REEEE A EE ARWS . RAE S A ek B0E X
MESIRPEN 2RS4/ FARES, BIATRIE R posonlyl Hl posonly?:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... ]

o keyword-only: {{FRKEET:, F5&E A~ HABHE REFAE AN SE. RIS S 7E R
& L TESH) R & AN A B S B EEZ AN AR B S 2 ii—A * K X, FlnF
TR kw_onlyl Fl1 kw_only2:

[def func(arg, *, kw_onlyl, kw_only2): ... ]

* var-positional: AIZERIE, F5E A DAREE R — ME BB LB SEH R TS (MOIE AT 2
CRZNESHZIE). RIS AR S AR * KE L, BIFEe args:

[def func (*args, **kwargs): ... ]

* var-keyword: WAZRHEF, HEE A DASRBUE AR I ST S A (BT RIS C He =2 i 5%
TFSHZIE). ZMESAEETEESAPRETMEA ** e L, BI LR kwargs.

FES Al VAR 48 AT A ite B4, R AS S Le T e S 4000 i BRI -

F 2 Wargument R1EFEFE . SHEEXSHXRANF R WLAS ., inspect.Parameter 2&, function —
LA S PEP 362,

path entry -- B A
import path W —A BB, SWipath based finder F AT TG A FRIAFLR

path entry finder -- J%1% A 175 £52%
F—0[ MRS sys.path_hooks (Blpath entry hook) 32 [0l finder, WA XT5 GEi@ i path entry 3
EL DA 7578
WZA importlib.abc.PathEntryFinder PA T fREEIEA A AT SL I ATk

path entry hook -- ¥& A 11T
— Rl JE NS, BAEHE W] B 4 iE path entry WP RGO R BENS ] sys . path_hooks 4
FER [Bl—A~path entry finder .

path based finder -- J& T ¥R AR 2%
BN —FhUsbi2 &35, AIFE—Aimport path T &AL

path-like object -- P&ER N4
RF— AN RGEBEARNIRT G . BRI R TR — RN str 834 bytes X%, W] PLE—
AL os.PathLike AN S . — A 32HF os.PathLike XIS AT LW os . £spath ()
PR str i bytes KA XM RS HAE; os. £sdecode () Hll os.fsencode () A[#451
FORHPRIRAS str 8 bytes KAWL . ILA5 & PEP 519 5] A/,

PEP
“Python M3 42" HIHELHEE . —4> PEP i — Mt S0r, Mok Python tEIXFRMEE L., stk
—> Python HFTHIRHE S HAE LB ERSE . PEP R 24 S (RS 1) 52 ARIAR A I B SURF R ) S B UL P
PEP R e th 1 SO R B WA DORHRR R [0S 353 DA B O b2 Python 1T BSR4 5
SO RELE . PEP MRS A STUTAEAL X AR IR, IR R R S I A SCR .

131


https://peps.python.org/pep-0362/
https://peps.python.org/pep-0519/

Python Tutorial, A {Tha4 3.12.3

%10, PEP 1,

portion -- #35

A iy 44 23 A AN H SR SRS (R ATREAA AT — zip SCFN) . HARSE UL PEP 420,

positional argument -- {i; ¥ £ %

Z:Wargument

provisional API -- £ API

HE APLIE SR WA T HERRAE AR E 22 (4 1) J5 AR A PEORUEZ S B AR 12 1 o BRI ISR Tl H A 2 7
AEAWA, EHEHGAMCHRE, B RETER O IT B e A b B O T 5 AT 1) J5 A A A B
o (RBREFHBHRIZZED) . WAHERIFA ST - U APTEINAZ B IEE 97" ALl
R 1 A B A ] RE S X A

BIE@ X E APLRUL, 105 AARAM MY “RIGHIMRITSR" —— A AR A T
SRR B — Fh i) Je A R 7 5

X APAEFRIE AR SRV E PR RS R BTHIE BE , N 2 T MR I BT SRIE BT IR . 11 I PEP 411,

provisional package -- ¥] ¢ fJ

Pytho

Pytho

Z: W provisional AP,

n 3000

Python 3.x R ATBEARIIWERR (X4 FHERA 3 /Y A AT IS TC IR It L B T )« A4 S
yg c:Py3k77 R

nic

Pl — B SR B4 1 Python 15 B A XM FIBIE: A 2 o ) A 5 v e AR
AORSCHUCHS . i, Python (% FI KA 2 H for IBRIEIANME Pl — N AT 2 P T E T & .
VR HAWTE 5 B XRS5, AR ZGE: Python B AT I S 68— ey H Al

for i in range(len(food)):
print (food[i])

T S 1) 55 7355 B Pythoniic 1) 5 21X A1)

.

for piece in food:
print (piece)

qualified name -- [l 5 4B

—MPARS BRI AR, s ARG 42 R fE I B bR rp e SCRYSEANSE . R YRR “BRAR
FH K8 UL PEP 3155, X F fgm R R BRI, BRAE ARG X 54 R — 2L

L

>>> class C:

class D:
def meth (self):
pass
>>> C.__qualname_
o
>>> C.D.__qualname___
'C.D'
>>> C.D.meth.___qualname___
'C.D.meth'

DT HI B, TR RE S AR ECAPRR A DL S R A i A, S TR AL
A, il email .mime.text:
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>>> import email.mime.text
>>> email .mime.text._ name_
'email .mime.text'

reference count -- 5| /|- %%
The number of references to an object. When the reference count of an object drops to zero, it is deallocated.
Some objects are “immortal” and have reference counts that are never modified, and therefore the objects are never
deallocated. Reference counting is generally not visible to Python code, but it is a key element of the CPython
implementation. Programmers can call the sys.getrefcount () function to return the reference count for a
particular object.

regular package -- F; {0
g B package, HIINALESH—A> __init__.py XIFRYH K.

%2 Jnamespace package.

slots
— M ELEZR N ERE AR, TS R W SR M S R ST AL [ S LR A . BRI AR R I AR
AT, EEBEHITAIFARS, R R REEDEIEN T RH, PIatEENA A AR, I HHE
W & KRS
sequence

—Ffiterable, B XFRET __getitem_ () FEPRJ7 R AR AR THATER TR, HE X
T—AREFHKER __len_ () k. WERTFHIEEE list, str, tuple fl bytes . H¥E
FER dict ¥ getitem () Fl__len_ (), {HEgIAZ S mIEFES], W e 6T
Bimmutable BEMA R BEHRE R ITTE.

collections.abc.Sequence IZHLEN T —PHEEFENED, BAF __getitem () M

_len_ () Z4b, WBEINT count (), index (), _ contains__ () fll _ _reversed_ (). L
WY R ORI DA register () SREZIMEM . TIRECE & F9 EE L SR, 155
Ive] 38 PR

set comprehension -- 45 &S A
b PR — A A E AR R T B0 A T R R MG R E SR — MR BEH L. results = {c for
c in 'abracadabra' if c not in 'abc'} RAEMFHEES {'r', 'd'}. £l comprehen-
sions.

single dispatch -- "5}k
—Fhgeneric function 53RIE, HICIRE T BANSHII AR ERER

slice -- Y] )i
W HAL S TR sequence —EB RN S . U R @lat f H FARbRicoRaIER, 78 11 PE4HJLARA
BES0MmEesE, Bl variable_name[1:3:5]. HFE5 (FAR) FRICTERTBEIH slice X4,

special method -- 5% J5 ik
— iy Python B M 73, FRRTIEAS KRB HA TR E B EGI WA NG54 . XA R A PR 1
FHRRAU R RIER . Bpik 7V SR 2 I, specialnames .,

statement -- {4
B RFEF B (—AMUES “Be) ML RBANT . —SIER) ] DA — A expression B{ A B IS5
Bin if. while 85 for,

static type checker -- i 2 KUK iy 2%
TEHL Python RS H- AT /04T, DA B IPF 5 55 RSB LR . 5 & & 2427 DA typing
52

strong reference -- 5 5| Jf|

1¥ Python [t C API #, 55| 248 AHE 5 AT A iR 205 | i . AEE0 5] il )5
Py_INCREF () RAREGRSG | AEMIRS | i rli i Py _DECREF () SKRREINE .
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Py_NewRef () BREUATHH TOIE— XS a0ems | . @, SO7ER B EASRE | B9 1E I 7%
5| FIE A Py_DECREF () PREC, DAREGT| )R .

i 2 Rl borrowed reference.

text encoding -- AN g A% A,
& Python Hft, —AFfFHRIZ—H Unicode U4 (FEFl U+0000--U+10FFFF ). T A s &4 —14>
TR, EREYTF I — T
F— PR F I — DT APINRR N “HiS”, TP P B B AT R ™.
ABEFA R SCAF ML G, ENIREGRR N SRk

text file -- LAk
— MRS LS str XF R file object o 3 HE— > SCAS SO SE R A& U IE)— AN THT 8] 5 A B R B 3h ik
Hrext encoding o SCASC B FFEASCAR (1o 30 Tw ) TIPSO sys . stdin, sys. stdout
PAM io.StringIO HYSLH.

H S Fbinary file T fRREMSEEE F 5 2 AT 2 BISCHERTSR

triple-quoted string -- — 5|54
R EAESAE S (7) SRS ) WS BN LS E RS9 SRt T
TFREA 2R, HEE2MAHL. ENAFIREFRF R NEERERE LR SE 5, IfH
DA R Z AT G TR M AT, TR0 S SCRY A AF SR IR

type
KR Y sE—A> Python Xf B AR DX RECAA —FSEEL. ZHEXNZET, ATAVIHE
M) __class__J@Mk, BiZiHid type (obj) HKIRHL

type alias -- J3%43j]
—ANRB R SCE], AEy SO HE E B R 45 R AR IR
KA A MER Rk 22/t Bl
def remove_gray_shades (

colors: list[tuple[int, int, int]]) -> list[tuple[int, int, int]]:
pass

AT DA R g ] e

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

Z W, typing Fl PEP 484, H oG35 I REfr 4R o

type hint -- JRBI 7§/
annotation A& RJEVE. REIE S 80R FMEFS & NG 2AL,
PRI SR ARG T AN A2 Python 5% sk, (HEAINH A5 X 240 & 5 RAHL. AR ) IDE
SR R A S EAY
& JRrE e, RIRHERRBIN R E T A typing. get_type_hints () RV, {H)FHAS N
AATPA.
Z L typing fll PEP 484, HA X s T AR A RANHE A .

universal newlines -- jifi ] #i47
— M AR T, AT IrA RS AR A TE5 AR & - Unix IFT45 R 20 ' \n' . Windows 1]
255 "\r\n' PAKIHNR Macintosh FZ5%E '\r'. &}, PEP 278 #1 PEP 3116 fil bytes.splitlines ()
T2 YRV .
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variable annotation -- 25 5 Fr{i:
St AR B 8 2R @ Pk i annotation

EAREAE B SRR, 3 n] ey A

class C:
field: 'annotation'

AR R FEWONAE R 2w - BIANA N A B2 int JEUROME:

[count: int = 0

AR AR TEVA R TEANARRE W, annassign —7 .
Z: W function annotation, PEP 484 1 PEP 526, H.hdfiiR 7 IIfE. 37527 annotations-howto DA T i {ii
PP e A S e

virtual environment -- J§ {555
— PR MR B YIS T ERSE, FuiF Python Jif FUMIRY AR FPAE 2R RITH2) Python 73 % B A &1
P — R4 Lzt H Al Python [ FFEFHIAT A -

HZ, venv,

virtual machine -- L
— B AR AT E SO, Python HERUMIL TS T5 15 R S i3 i A2 L) byrecode o
Zen of Python -- Python 2 fifi

41| i Python LxﬂLE’JJ?)”'J 53, AUTIHMBSHEHXFES . AF RN TER B RAF
By N import this”
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i A

XA R Sphinx M reStructuredText JAE BT, Sphinx f&—~% AL FE Python SCEY I 4 5 1Y SCRY A A28 -

AR BIC TR IF S, AT AR5 2 587, IR Python 7 o WIS S A th BEk, 3 i
reporting-bugs T ARAIIT 25 . Fell Bl UL i |

SRV
* Fred L. Drake, Jr., J5iffy Python SR T HAEZ G55, ARZ SRZ A1
o T4 reStructuredText Fl Docutils 241 Docutils Wi H ;
* Fredrik Lundh [/ Alternative Python Reference i | , Sphinx M H{5-3| T i £ {F i AE V.

B.1 Python T8y Rk

F 2%} Python 57, Python FRifEFERT Python SURYA TTHAIY A, B Python JEAAD 4 K ) Misc/ACKS {44
T ER A TR

477 Python +LE i AT, Python 45 T WG H: (649 TR WHAHAAT!
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apPENDIX C

5 FFATIE

C.1 ZHHFrIm s

Python H fif 22§ FI T AR 9224 (CWI, I https://www.cwinl/ ) f#) Guido van Rossum - 1990 4E Y,
W, fER—TT0M ABC [iEF AU . R4 Python 345 T2 5k B HAB AW 5THk, Guido {52 H &
BEH .

1995 4E, Guido 7 #2 Je WNHY E Z A 5T 22 &) (CNRI, I, https://www.cnri.reston.va.us/ ) #4247 Python
ERTTAE, IR A T 2 AU

2000 4£ 71 H, Guido FI Python #.00FF & 41 BA %4 %] BeOpen.com £ 7 T BeOpen PythonLabs [\ . [F4E1 H ,
PythonLabs [#] pA %% %] Digital Creations (¥} Zope /2 ]; W, https://www.zope.org/), 2001 4, Python #{4- 4>
2% (PSF, I https://www.python.org/psf/) 7., iXJ&—A~% AHA Python AH I RIH AU A @ i S FIZHZE
Zope AT IIAE /2 Python 3R { B G eI 51 o

JI A7 ) Python FAERZITRR) (A KIFURHYE L2 https://opensource.org/ ) o P I, #iKZ % Python Jii
AJe GPLARA ) TREL T RANOL .

b &i) 7 Y = Fh FrEE GPL & ?

09.0% 1.2 n/a 1991-1995 CWI 2
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI o
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF 2
2.1.2 2.1.1 2002 PSF ys
2.1.3 2.1.2 2002 PSF =
22 FHE 211 2001 &4 PSF B2
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#ik: GPL #6409 140k #% Python 76 GPL F %A, 15 GPL AKlil, Fif Python Vil HEHK FoF (4 % 16 80U
HOSSAS, T T TFURPF I S5 . GPL 3V THIE G5 Python 1T DL FUEEAE GPL R A %k P4 £ W
IS RV TN AAT o

SRS ARZAE Guido 155~ TARRSNESGIEE , (X A7 O T BE .

C.2 FRERs{ LAE M5 &M Python By F0F ¢

Python A SCRS ) 1 V7 W] 3BT PSF 4 T #7330

M Python 3.8.6 JF 4, SCR{HFAYRG] . BRAEHE AR AR R A2 PSF VF AT PSRN 5 25 2 BSD 4T HYME
VAT

K850 6575 Python th I BPHET R RO VT, ST & AR T 2 TR IS — B0t 5 sy
BRSBTS B T4 0 7T 5 8 i,

C.2.1 HF PYTHON 3.12.3 # PSF o] {ipil

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),._
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—~Python

3.12.3 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 3.12.3 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 3.12.3 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 3.12.3 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
3.12.3.

4. PSF is making Python 3.12.3 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 3.12.3 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 3.12.3

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.3, 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 3.12.3, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 #f BEOPEN.COM #F o] {ipil

BEOPEN PYTHON FFi 4 a] pS 5 1 i

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOEF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

&)
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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 F§F PYTHON 1.6.1 ) CNRI o] i

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY 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 FF PYTHON 0.9.0 E 1.2 5 CWI ¥ a]tpiX

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 3.12.3 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 ATHUCTAG A=y B b VAT RIBCAITT R, AT AR A 23 FLRIHE .

C.3.1 Mersenne Twister

fE°F random Bt N Z R _random C ¥ &40 4% & T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html RIS AT & A HURS i 52 B e R

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C3.2 EEx

socket ffiffl T getaddrinfo () #il getnameinfo () WIDE I H AYAS [] 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

test.support.asynchat fl test.support.asyncore FHAS LRI, -

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &1

http.cookies Bl &PLFFEH:

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 AT A

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.

146 Appendix C. 5558 F0¥FE[iE




Python Tutorial, X {ThR4 3.12.3

C.3.6 UUencode 5 UUdecode F#h

The uu module contains the following notice:

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 E&3i=iEE

xmlrpc.client BEHEE DA R AEEA:

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 Wit 3T kqueue 45 LA AR A HA:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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 36 { Marek Majkowski’ %} Dan Bernstein [ SipHash24 Sk SEH . B85 AR E:

<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 XML T C pREL dtoa Al strtod, FT C AU ERUE R FAFE 2 MR E4, BIREHH
David M. Gay 45 1[4 SC:.  H EiiZ 00l FE https://web.archive.org/web/20220517033456/http://www.netlib.

org/fp/dtoa.c i, F£ 2009 4 3 16 HAGZRE M4 546365 DA BUBURI VR T

/****************************************************************

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. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

*

**************************************************************/
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C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available by
the operating system. Additionally, the Windows and macOS installers for Python may include a copy of the OpenSSL
libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0 release, and later releases derived from
that, the Apache License v2 applies:

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
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submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
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

(% L30)
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include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

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.

&)
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9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

pyexpat ¥ @2 T & expat JERIARMER, BRIERCE 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

fER ctypes BT 2K _ctypes C ¥ J 2 AL 45 1 libffi P10 M AR A AY, B AR 49 S i i B

——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
WER ARG FHFNY 2lib BASKIHT I A, W (05 zlib AR #5 DRI 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 {#i MM F 2 A S I T cfuhash T H :
Copyright (c) 2005 Don Owens
All rights reserved.
This code 1s 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:
GETH)
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* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

fEH decimal B FER) _decimal C ¥ (145 1 libmpdec FEAYEIAMER, BrEHBRTCE T

——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% https://www.w3.
org/TR/xml-c14n2-testcases/ R 3 53 BSD ¥ R]IE & 17

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/projects/sox/files/sox/
12.17.7/s0x-12.17.7 tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use. Users may
copy or modify this source code without charge.

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.

Sun source code is provided with no support and without any obligation on the part of Sun Microsystems,
Inc. to assist in its use, correction, modification or enhancement.

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.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special, indirect and
consequential damages, even if Sun has been advised of the possibility of such damages.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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C.3.20 asyncio

asyncio BURAHLEEINK H uvloop 0.16, E2ET MIT ¥ UL AFTHY:

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 53 SCHY:

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

AT A © 2000 BeOpen.com., B FIr A AUA] o

AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
WAL © 1991-1995 Stichting Mathematisch Centrum., {483 BTG AU

XSGV RTERVF AT 5L, W3 05 & A T iz,
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