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CHAPTER 1

IRBTE =

IR EAE RN L TAE, BaFEsafibeasitt. i, XN —RHESORIPFETER I, XHRZ
N8 SO IR LU RS R R ML B iy 2 HE TN [ ) SO o ] REARAR S — A/ N BRI, — e
WP I, B — AR B AR X o

WRARR LA R AT, VR BER B S — L C/Cr+/Java JiE , HESAREHIRE . Wik, Wik,
W IFMAERNE T o TREAIXARR RS — 41, Wl ARBRBY TAE T . SR IRS A0, ATRASCRrE
PRES, BRSO TACSEX A, LT8Rl —MiEnE = 1

#82,, Python 1F G B RARB S,

XFFXLALSS, ARt H] PAS Unix shell 453 Windows #LAPBESE AL, {HJ2 shell MIASSRAE K S Bl SOOI
SCAS, FEARE S GUI R SCE PR IT & o ARATAE —A> C/C++/Java R2J7, (HIZ ] REMIRAR SR K AT A
], Python [l TS AT &1, W] PAYE Windows, Mac OS X, PAK Unix #/EZRGE LA, i Hoaf DARE /R
PRI SE R T A
Python fRAZ) I, (BB —FhEIEMZGFETE S, #20t TR ZEIREEN , W3R, i shell ARk
HAEBESCIEREhAE . Python iR ikLL CIEFH L RIGA, i HAR I —F “SBSZUES", EAmIIN
BRI RGN T IR R Rk SE il AR R A, Python BERES MR Z A IR, it
Awk FL5 Perl, i HARZ ASPHAE Python H & AHIIRLLTE = [RIFE R AL
Python FLVF{R-IFFE 73l 73 0 BETE ALK Python B2 /7 AL A I AUBLER . B NE TR ZAYARIERIER, JRAT VA
FE SRR BT 2 REfp—— BRI ARG T, JFiRe:>) Python Zif. BN, — Ul EALBRGE HHE WSO A
e RGP, BT EREIES W O TR Tk,
Python & —FRE I T , FEREIFIT &P BEnl DAOMARTT A KRN 6], ROA AT 2 MBS . MlRER il AKZ
A, XA A S Sl F AR, 52— AR, BUETE BRI BRI A T i h
fiE. B —DTAY RS
Python 24 /71 435 /& 52111 5 35249 . Python U@ HEFIFEIIRERY C, C+, Java fURSZREMRZ , AT L
AR

o FBBIREBFLVHE A FR N FoR IR A

o ACRL BRI 73 J 45 MR 4 T AN R 1O A 5 5

o AFEEHEE A RESHL.
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Python f2 “TTHJRAY” : HUR{FANN/E AT C T RLY, BRAERUAS ML MRERR IR IARAY 13 BB SOl bR,
ALK B B LA R IEET, JE AL Python FEFF BEBE | R UL HA R BLFAIRE (HLUIRE PRAT % 10
PUREE) . —FURELERERE | T, AEZE Python ARERE I RS # I C RSN T .

R, BCRATI #0405 (python —Jal ELH% “RE™) 1544 1 BBC 45 F “Monty Python ) &7 EhkIA1”
T 5 AT A 53 E3CRIH 1 Monty Python SRIFBESE R SURRALVEY , i AL EHERF |

BE(REL 22Xt Python BRECHUA T . MUBIRA TIE—SS405 T o NS I BT B &, A RCR
i {f AR, —iufE Python EREREHBLL.

T, SRR ROk RS, (LR T2 RS0 TR, R0 0.
SR SLRL S S BT 11147 Python MRS HOR RN AE, TFIA A2 OB A S50 T AR
K, IR REHRIBL, AT, SR P k.
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CHAPTER 2

{ Fi Python Ryf##E=S

2.1 Wi fERERS

Python f#RE s 1F HAk 6 F AL e Ll % %4035 N /usr/local /bin/python3.8; R /usr/local/bin il
AARAY Unix 2835 018 R B A0 ] DAE S A LA T fir ok JH 3 B :

’python3.8 ‘

BCRE, AT PAYE shell #3247 Python 17" o PR n] PABERRZ%E H S, RS AT W] BB ZC3EAE I O 8 ANk
ANHAE, w2 i) 531 Python KAk RAEHL G . (FlAN, # WAL S /usr/local/python.)
1F Windows HL#5_F 24K A Microsoft Store %% Python 22 J55, python3. 8 Ay BRI ] . AISRARZEEE T py.exe
JEshgs, R AE py fiv%. 20 setting-envvars T At = 5l Python 1772

TEERRAFH, A SCHE RS (Unix B2 Control-D, Windows HLjZ Control-z), LB RS,
RHPRESEH 0. AR fRR H, BT A AX A4 quit ().

TESZHF GNU Readline FEF RS, fRREARIIToAE DI RE G B4R . Dy s, kb, Bl s
SR A TR B R I U2, ZEE U B Python $2/RFFS, #iA Control-p. WrE| “mE” $LIRE, i
B T4nAE s ES RIS L 2 X m A Ao mdt L, TREThReEE . QAR Y, SR T P, MULHTIR
SR TR HAE IR AR R A A T AT

FRRER B 772025 ) Unix Shell: 15 tty Seas RERAIFRIES AT HET, PTRASZ B CH s ORI T 25 DA
S, SRR A SRR I, DWSEBOF AT SO B A

EahfER ) B —f 72 python —¢ command [arg] ..., X5 shell 1 —c &WiZ{l, Hp, command
Tt BB ATHYEA] . BT Python 4] 288 A0 25 A% S50 shell FRIR NI FAT, —MAGOLT, @B E5]
SRR command .

Python Bt A DLY/EIIARME . %A python —-m module [arg] ..., 2fT module {54, X
MR AEE 2T —H.

RN BT A S, REAEA L TR ST, 0 E3ET -1 g AT .
A ATIN A eI W, using-on-general .
UUnix RY6H, 45 TR 522409 Python 2.x %, Python 3.x AREASBRIAZA AT SC/E 4 A python,
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21.1 EASH

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

21.2 FHEER

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

$ python3.8

Python 3.8 (default, Sep 16 2015, 09:25:04)

[GCC 4.8.2] on linux

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

WAZATRRERR, BHESAT. P i A

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

Be careful not to fall off!

LG REH AR 2 AR

2.2 fREEBRAIEITIME

2.2 FEXHHIF R

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

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

’# -*— coding: encoding —*- ‘

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

’# —*— coding: cpl252 —*- ‘

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

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

&
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CHAPTER 3

T

Python &

&

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

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

ZNGE IR

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

3.1 Python R{Eit&H 2%

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

3.1.1 5

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

>>> 2 + 2

4

>>> 50 - 5*%¢

20

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

CFITgkED)
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(£ 50

>> 8 / 5
1.6

# division always returns a floating point number

B (A, 2, 4, 20 ) WYALE int, AR (W0, 5.0, 1.6) YRR float. ABREFMFENA

ELRT R
Wkizi (/) RBFE SR A /7 BRI T loor division YRR 2 HEEL (ZME/INEL) s THEREUN ¢
>>> 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 # result * divisor + remainder
17
Python i ** ZHFFH R AT
>>> 5 ** 2 # 5 squared
25
>>> 2 ** 7 # 2 to the power of 7
128
G5 (=) AT ami. MIES, TP ERRAFALEA BT g5
>>> width = 20
>>> height = 5 * 9
>>> width * height
900
AR R E SO (B, RIRME), %A R iR
>>> 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 £ THISCRAF AL IR ARALE BN IZ H AL BB T R

>>> 4 * 3,75 - 1

14.0

ZHAECN, LU RIEA LML R . 4 Python MARTHITARIN, ARSI T — P FE 4,
Biltn:

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

>>> price + _
113.0625

>>> round(_, 2)
113.06

Do bl - PRSI RS, BTRA —3% %2 BUMRREAL - (3**2) , BIE, SRR -9. BRI,

It HAZE] 9, WRAH] (=3) **2,

10

Chapter 3. Python &g
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BOFEIRAS S A, AT AR, WS AN FES M mA R, A RS HEREE
TR BN B AR

T int fil float, Python iA 375 HAErFHA  fil4l Decimal B Fraction, Python ifPNE 7 E %L,
Jagk 3 80 TR g (B 3+55 ).

3.1.2 3RS

Bk THC7, Python i W DMBAEFAFER . FAFERAZREIEN, HE51S (- ) BREE (reee) AR
TEMZERA . SR\ 1% 3

>>> 'spam eggs' # single quotes

'spam eggs'

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

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

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

'"Yes, " they said.’

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

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

ARSI TAT RS S, FRR AU ORI . AR, A I AT ARk S
ABIFRBRA—RE (OMIRE ST RS AE) , (HRADFAFE R AR R T AFE T A7 B | T A |
S, RFEAFRAME IR S, ez, WIERE]S. print () B L AR ERIES 3%, EXEBM
WG, i SR RER AT

>>> '""Isn\'t," they said.’

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

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

"Isn't," they said.

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

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

Second line.

WA BRI \ IR SOSFFRTAF, TUABEN] s F45 %, eSS Bl « Bimr:

>>> 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

FAERFIEW AL EL4T. —FhseBr UM =G5 mrr o g L PR A )
CFEATETRAT, (Bl DATESA TR BRI —> \ SRR Ol . 2 AR 2Bl
print (u " H\
Usage: thingy [OPTIONS]
-h Display this usage message
(N IUEkRED)
P SHABEF AN, FRRTAFI \n SIS (1) ARG (ML) B SRR SR B X R, R AR

IS BEESORGS  (HIE B AR RS S5 R\ ), RZIFA.

3.1. Python FH{EitE 2% 11
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—-H hostname Hostname to connect to

nn vl)

BT (R IR TR A S ARTE N ) -

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

TFRAEBATAM + &9 ORE—), marPA ~ =

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

B ZA F48 $F @ (SISRENTR) 2 AhEH:

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

PHEIRITI R AT R I, XA TR ISE A -

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

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

IR GEM T WA FIE, AT REEAN:

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

A

SyntaxError: invalid syntax

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

A

SyntaxError: invalid syntax

HIFZAZR, NGRS FHE, 2+

>>> prefix + 'thon'
'Python'

TR &5 ORI, BT RRRGIE 0. BPRRA TR, Wi KB — 747

>>> word = 'Python'

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

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

R B FFR, RSN, AT iR

12 Chapter 3. Python &5
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>>> word[—1] # last character

lnl

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

>>> word[-6]

IPI

R, -OFI0—#E, KL, SEERGIN -1 IT.
B TRE], FAFRRSE R o RGITDARBURA AT, b WG T AT R

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

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

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

PR RETIREOAMERA N AWIHARRT I, BOAMEN 0, BIETRRG I, BICH R FAFER ISR -

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

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

lon'

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

WA LAKAR BRSBTS AT 20, NP 0, R TR Aa MR, n
TR L. Bl

fom 4
[P ly |l t 1l h|oln]|
e T S S
0 1 2 3 4 5 6

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

B AT R TR RG] 0.6 BUALE, B TATRCTR N I R G I @ B j iR i R Z R
b A RA N

T HAAERRTITIR, AR RGEANBE, U KRB EIERTIZ 2. B, word(1:3] MUK

R 2.

R B A A -

>>> 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

B2, Y& B 5]

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

(Rt

3.1. Python FH{EitE 2% 13
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>>> word[42:]

[}

Python “FAFERRBERE S, Rimmutable {). NI, FAFER ARG CCEIRE 2R

>>> 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

BN AT, OB

>>> 'J'" + word[1l:]
'Jython’

>>> word[:2] + 'py'
'"Pypy’

WEMRE Len () 1R [BIFAFER K :

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

S W

textseq FAFFIE 7P KA, RTINS FhERAE
string-methods “F£FH SR Z AR TE S & T4

f-strings P B M FAFH FIH{E .

formatstrings {fi[f] str.format () BAITFIFE.
old-string-formatting % HLi¥54 T J] ¢ iz AR AL P AT AR I HRAT:

3.1.3 &K

Python SC#FZFh B &8 A, "PRARMEHAGTE . RENN 71 &, R THRE, &

A 2IRTAEE AR IR, BT, &R

257 kg —

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

R (B AN Esequence 2E8) —HE, BIRMWSFFRTIFYI ;A

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

1

>>> squares[—1]

25

>>> squares[—3:] # slicing returns a new 1list
[9, 16, 25]

14 Chapter 3. Python &5
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PIR A ER M A S SRTR MBS R . AT U BAE 2R 51 R s DL

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

LIESUSEERE R (o

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

Himmutable “FRFERANIA], B3 f@mutable ZE84 , AR PARCAE -

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

64

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

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

append () Z AR DAESIRAKRBRINFOCE (GHEKRMNESERNFELHT):

>>> 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]

NV AE T ARSI, B s A3

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

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

>>> letters

[]

WEBREL Len () WICFA)E:

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

WA LAMRESIR (Bl A& s RNIIR), Filn:

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

>>> x = [a, n]

>>> x

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

@3

3.1. Python FH{EitE 2% 15
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[Va" Vb" ’CV]
>>> x[0][1]
lbl

3.2 EMRENE—F

4%, Python i ] ASE ALEL N "SR ZRHIMESS . BN, WILAGH'S LSO RE WRIER TS, AR TR

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

>>> while a < 10:

print (a)

a, b =Db, atb

QO Ul W NP PO e

ABIFIA T IAHIGE.

o BATHN S EWAE: AN a Ml b FIRHEOMN | . RE—ATUNT —RSEME, KAT, &
FHARI A FRIEXEE, FRRAEE— BRI AL IR 2 JR R B ——RAEUT 2B A

 while IFFREAIE (LR a < 10) HERA— AT, Python il C—fE, (ERTEBIHHENIL,

T BRI TR AR, B L, (RIS KRR NI, 2
PRI B, R OI R PR A L. BRI S i C i —HE: < (NT). > (K
F)o == (5F). <= ONFSP. >= (KFSF) & 1= (F5T).

o PAITMROE YEitaY: Gt Python HEUEMM T . XA M OITH, MM ANHIERTTim A=K
(BHIRAT) o B SCAR G T LASE B AZ 2t AT 25 A IR SCAR AR 0 SO F Bh it o 22
HUM AL IR, BHERE A AR e (R T & A a7 AU 2 AR R e 5
—F7)o R, [FA—HHERRE TR 4R

e print O REHEHAESHIOME. BT TAAR a0 280 (R, aii i i Bas sl 1)
BLRABZ NS, WEF SRS TS BN TARANES, HASHIZ @A —4
A%, AR AT ASE B A A A A

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

KT ZH end W] LA B H S TR HAT, ST 3 — TR ERAS

>>> a, b =20, 1

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

0,1,1,2,3,5,8,13,21,34,55,89,144,233,377,610,987,
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CHAPTER 4

ESEHRIE

BT E—E A0 while 1547, Python i S0y HAAif = i WO ARE RIIER), HERA A,

41 if i&%)

el NEZRB IR IE A N 24 2 1 15

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

More

BN EAN elif #4r, else WA RN . T elif Relseif 4EE, M TR0 L 4.
if .. elif..elif ... EHlal LS EHEIES Y switch B case BT .

19
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4.2 for {EX)

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

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

AR X TF fff b 2 4 22 T A 1) () G B 22 AR 1 PN 25 . O T B A 2 5 AR 22 T A 1) ) A 1) S i 1) 22 T
£E:

# 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 () HE

WE R range O HITAMEEZEHD:

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

S w N e O

AR 7 B 4 AR 4 SE I I ME ;s range (10) AEAE 10 ME——KBEH 10 BFSIR BT A AR R
range A DA O JF0f, HATPASSE SE R sy (B2 ol K ) :

range (5, 10)
5 6, 7, 8, 9

range (0, 10, 3)
0, 3, 6, 9

range (-10, -100, -30)
-10, -40, =70

TR RG | ERFI, TAAAMH range () 1 len () :
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>>> a = ['Mary', 'had', 'a', 'little', 'lamb']
>>> for i1 in range(len(a)):
print (i, afli])
0 Mary
1 had
2 a

3 little
4 lamb

A KRLZEEN T enumerate () BREUR M, FEWAIRAGHTT,
TR E BT B> range £ & AR B AR B 0 -

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

range () RIE A RAERE Iy RSN RIIT A —FE, HHSEEMINEA—FF. SR IR A —
AR [ A R, H A HIE A — S Ay s, IR 14500

TR RIR A ] LA Geirerable, &G VR BRI — RIMER RBEFEF I SEL. for IERMIEIXRE
MREFPAALE ;s ARTEACR RAE A S E s E B A sum () -

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

RGEATREE BT 23R 0] A A AR AL AR RO A A S HA s s, VPR SARGF AT A h—1>
TRETEH NI — IR, PAT R %

>>> list (range (4))
[o, 1, 2, 3]

TEAAE 2540 B, AL 1ist O WEZ4TY.

4.4 (IR HE) break. continue BN else F4)

break IHAJHI C AL, M TBEIHARIEH for B while JHHf,

TEFRIER] SR else TA); for fEHAA, WRAURTR P HICR TG 72, B while THERRY AN BN,
PATI%TH); break IRRZAILIEEANS, APITZTA). HE T IHIE AR R LA IEH R B

>>> for n in range (2, 10):
for x in range (2, n):
if n % x == 0:
print (n, 'equals', x, '*', n//x)
break
else:
# loop fell through without finding a factor
print(n, 'is a prime number')

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

(Foakss)

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

7 is a prime number
8 equals 2 * 4
9 equals 3 * 3

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

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

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

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

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

print ("Found an odd number", num)

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

4.5 pass i&4)

pass WHIAPITEMSIE. Ek EHRE—DER, ERFEFHITEMEIER, "TRAME A ZER . filn:

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

X T E— Mgk

>>> class MyEmptyClass:
pass

pass B YRR B AT IR S 5 O0FF, IEARRRHEE AR R RIAT B . pass SEREHLZ

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

N ACHS B~ AT DA% H R R R P 4 SE OIS e

>>> 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)
0112358 13 21 34 55 89 144 233 377 610 987 1597

FSCRRE M KB def, JEEREEAS SRS WIIIESIE. REOERNT—11I h, I Haigit.

PRELI S — ZRE AR AT R I, P AT R SO PR, RO docstring, UL SUAS AT o M I SCRY
FAFER AT DA A B A AR SR el d T DO, 3R] AR A AE D SE AU I B A B SO 5 Python JT % ¥ 4
EFFRINAE A AP I A SR P AT ER I 5 T 158

PRBULE PrAT I R KR A AT S 3, A R B AR TAE R = e b g AR Ry, B2k, R
WS REERAR, K5, BANZRBETASE, BRI SE, RERNELHRASE. Wik, R
B PAG| 4R B SN2 R B AR B, (Hi AN A R AN BAERME (B2 global 4] & L4 /A
#, o nonlocal IBH)E LIINZREER) .

TEW JH BB K52 Br 2 (522) FIA BRI s BUR Bl 526 L, Ses e i 4ea 8 m skt
() (A (IR SR X4 51 R AR LAY o 24— R E 5 sh— A ekt & 1% el g—4
Y SRR 2

RBE A A AT 5 R P T R 5 RO G e i . AR BR AU 1R T O A P 5 LR
B BT DA A A4 B 1m) ] — AR Bon 42, DT IZ R R

>>> fib

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

>>> £(100)

0112 358 13 21 34 55 89

SRR AR S, RATRES AN fib N2 — i, B ERAREME. $F5C b, BIEEA
return AW B A R EIE, REXMETT e Y T, X MEREFRH None (& — NN EAFR). 1HH
PRS2 PR A AR [WE None . QIRARHGA T ] DM print () BEHE:

>>> fib (0)
>>> print (£ib(0))
None

O 5N L He SR PO SRS IR S AR TR Mz 45 551 e ek it o e o

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

CFItakEs)
Vg b, A R R VR AR R TS, B, LR AERT R A, T AR B O R T (FBASI RN TE) .
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(£ 50

a, b = Db, atb
return result

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

A HTE AT 2% Python Tjfg:
o return iFAREREIE. return BN FRIAXSEET, RE None. pREHIAT5E SRR H R ]

None,

« result.append (a) FEAPHH THIEXG result 1§ ik, TR “NET” XNRIEE, o
obj.methodname, obj @Xf%H (WATPAEFEIEN), methodname BXZHKAIE L HEL . A
FAUE NI R, ANRIZEEI A T DAHEE, BARSEIEE Lo (1 207 PAE & LRG3y
¥, HILE ) RO append () @ NFIEX G E LW, HTFEINERRBIFEMHITE. K60+,
ZHVEMYST result = result + [a] , HEAR.

4.7 RS SERE
PREE LR R AR BRI S H. X AW =R m] DAL & L

4.7.1 FMESR
FBBAE BN AR A M= VAT, WTABE o USSR S 4, i

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

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

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

retries = retries - 1

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

ZBRET A DA X A
o HAH MRS ask_ok('Do you really want to quit?')
o Z5H—ANT[kEE: ask_ok ('OK to overwrite the file?', 2)

o U5 W FH 2 % ask_ok ('OK to overwrite the file?', 2, 'Come on, only yes or
no!'")

ABLAME T XY in, HTFHAFIITRE R EHAME.
BRINEAE SR I A R BSOE SCPoRAEL,  irpA:

i=5

def f(arg=1i):
print (arg)

(Rt
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(£ 50

LBl 2 5.

RUE S BUMEUTR K BUME NS, FIEERSEHI A 2B Ry, S A S U R 45 2R -
B, R R RBUS LA RHE S S A

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

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

AR

(1]
(1, 2]
1, 2, 31

ARG SR Z B3 ZBRAAE I, B PAGITR J7 3 5 eR 4

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

4.7.2 XBEFSH

kwarg=value B & 4L F 2 Wn] AT IR 4. s BBl :

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)
( R

print It's", state, "!M)

TR Z RS (voltage) MI=AT%ESEL (state, action fil type). ZEEEHTH T H =X
VEDGE

parrot (1000)

parrot (voltage=1000)

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

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

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

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

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

FH FH FH KR KR K
W NN R R

PATT ] e 20 75 AR TR

4.7. BRBESLFERE 25
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parrot ()

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

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

HH W W H

unknown keyword argument

PRBCR I sy, AR E SR ERAE AL B S HUGH . A L3I S B S BRI A DT L — 1 BB 2 1 25K
(Ketm, actor NEZM% parrot E’Jﬁ)&%?ﬂl) KEEFSHNF HFAER, XWEFLES, (Hﬁﬁlﬁl,
parrot (voltage=1000) WAR). ANGEXFE—NSEEZRMRME, F 2 —A 5 B 6 i 2 0w 515

>>> 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 keyword argument 'a'

a—MESH **name BRI, BI—AFH (£ typesmapping) , %735 5 R AP E @ SUE SR
N2 AN T RTS8 **name S TU\'ﬁ *name & (F—/NNg) A&HH (*name UJITE
**name HiTH ), *name JESHUL—A T4, HITHUFESHNEZ ININLESE. BN, FTAE L RIEX
FERPREL:

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])

2 eRRCRT DA AR 5 G -

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, KBTS EAE W AR A58 ] e RO i e — 2
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4.7.3 BHEH

BOATEOLT , S0 VAT Ar B el e G i 7 (%3845 Python % O TiEAUIS S 2. ik, SRl BRISE0n %
ﬁgﬁ,ﬁ#7ﬁﬁ%E%§%@ﬁil,wﬂﬁﬁﬁﬁﬁ%ﬂﬁﬁﬁ\%ﬁﬁﬁ%%?,E%Kﬁ%%?
fleids.

B SR -

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

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

/A SRR . KRS RIPESIMHESAEA B A R A (8, (ESCR T KT RETES
ka2 e S

BN XEFSH
PRAUE SCPARBE /A1~ I, SH0T DARR 7 B s B 7 L B 4 R K

IESH
BEALFA Y8, KRB TES A ABRIC N URIE E . R, ESWINPRESE, HXEESAEH

KT, WRMGETES VAR / (IERHL) #l. / T2 LB URAGEES SHEES. NRK
BOE SCHhEEh /, WFREA RGBS

/JEAIDAR 5 R R T il AR X T IES .
RBRREFSH

EIESIRCHN RRX T, BN HARETSEOR MG BRI S, MAESEI R P R T
SR *

ER #4151
A NI REBOE SORB, FER /7 F* pRid:

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

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

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

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

F—REUE X standard_arg @i WAL, X7 X BA RS, AT AT (7Bt ] DA K 7
(L2 &
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>>> standard_arg(2)
2

>>> standard_arg (arg=2)
2

R pos_only_arg [REE L HE /, (URERVERS:

>>> 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 an unexpected keyword argument 'arg'

= RE kwd_only_args WEREUE GE * FIUR T SE0

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

>>> kwd_only_arg(arg=3)
3

e AR EE R AN R BOE SO, T A = A -

>>> 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 an unexpected keyword argument 'pos_only'

T RECE L, kwds fE name MR, A, WHESAIESEL name PAEBAEMSE:

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

PR B T REIR 0] True, PUNKEET 'name' BSH—NESHE. Hia:

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

28 Chapter 4. EZ{ZH|iHTH




Python Tutorial, %475 3.8.20

k7 (URAZEZE) J5, BATAT . Bbiy, BRECE XL name MEMIESHL, 'name' AT LAMEN K5
TSR

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

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

B, (URMCEFESMAFRATME **kwds T, WA EESC

INGE

AT 81 e s TR LA 2T A T R 00E

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

R

o HAURMESE S, AIDAER P IERMEIES % . TBS 4 B0H SChR SN, SRR s 8 e 2 iy
W, R B SR, XA AR

-E%%@ﬁi%a%,HEﬁZ%ﬂ%t@ﬁ%Xﬁ%ﬁ%ﬁ,mmﬁﬁmﬁ%ﬁiéﬁﬁﬁﬁ,ﬁ
PSS =28

o XIT APL, fEAUROETE S, FIRART IEASRIE MUE 244 I i R ) APT 22 3))
474 EBIBTIR

LR, BT R S R R D I, S S A ETE AR (PRI 4o ) ). AERTASKK
RIS 2R, WS T A ES

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

— kUL, X T E S BIHETEASHIIRIA R, PESENIEL B A Fr A R A S B IE
*args ZHZJRMALMIEASHEZ URKE TS0, b2 e i ARy X 7SR A G2 0 E
SR

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

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

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

BRI T SR AL E S, (HSE SRS RBOTH B, SHATH R #HAE. B0, NER range () K
BB LR start F stop 522 WASXLES RO MR, WALV R BOnE, 1~ BAERHE S IS
BOCAR R

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

[3, 4, 5]

>>> args = [3, 6]

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

[RIRE, FULIT DA ** SRR 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"}

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

4.7.6 Lambda FRiExX

lambda K7 HTOIE/NIHEA KA. lambda a, b: a+b pREGREINSEAYHI . Lambda %I H
TALATT R B R ATy . FEEA L, AR AR RRIAA . R b, BRI HrE iE
BB SHERREUE 4, lambda BRI PAS AL VR IR g AL

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

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

42

>>> f (1)

43

B lambda FA ORI PR, 38 AT AME R AL BREUNAE L i8R 502

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

>>> pairs

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

PATR R SCRS AT A A RIS U 205

B AT R R R . DI PRFFRT , AN BB AR G4 s, Ry i Hoth oy 303K
Pux a5 B (BRARZAFRREY i fil ik BRI 1A ) o X — AT ARG FRITk, P4 .

SRR EATRE, AT N AT, O L S AR TE . R e TR,
ARG 205 . AR %

Python fiffr i AN MR Python s 24T AR FIIER AL, PIL, SCRARBE T HLW AR BE I BR 40k . X0
BRAERLIRVA R 200E : SCRYFAFEREE — AT X B IS — DN IEZSATUUE TR SR P A A i i i (58 — 17 %
HPAFERILIG IS AR, Ha e P AF R I AR, L, ReEMSE—1roogit), NG, MERFArE
HETAATIFRAL St gat <0 B2 aRF . AREA Lt D RAT, (HACR I T 4B AT, R
BRI LEATI A I 25 FIAT . ARIRAT IS GRS 8 Aahs), A AT A0

MR Z AT IR AT A AT

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

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

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

No, really, it doesn't do anything.

4.7.8 HFERR

BREE A AT 7 A SORECR B TR e B 5 R (PRI PEP 3107 Al PEP 484 )

7= DA SLAIE AP AE B B0 __annotations_ J@PEH, H H AR BT AL . B SR
HERE SO RS2 MBS, Jaiii— kX, RFBNSPORENPRENE . R HERRER E
TR MG —>, JRHR— DB, BARENTIESIIRNFR def IBMETHRAE S 2. T
NP — A LI BEL, — A PTIE R S B 5 S A B 3R [ (A R I A 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'
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4.8 INGH: BBRE

BAERFFEGE R, HRIRA Python U, JRWMERNE—T KRR T . K2 HOE FARRE A [F] Y KRS B
55 (SCEMERHIDL, woitalie) s A2 AR SE R A AT . RELE A N A B SR AR5 U@ — A8
TR, ORI A g KUk XA AR CHR )

Python 31 H K Z R84 PEP 8 B XA FE R EHMEATHIM IS XIS S T 5. FLONEH o Python JT A 45 A ih
FIZEOHFEE; PATT R IZ4R SR A% D2

o gk, 4T, REHHIRA
4RGN BE (IR E) R (BE5 L) Z R i %, MR T RIEAL, S5 .
o AT, AT 79 NERF.
XFEATH /NG PR G ST, (R TR B Rt FIFHER 32 A0S S0
o JAZATRRRECRIZE, KRB RIS
o UFHETERECE BT
o R SR TR
o BEAHGE . 2SR, (AREHEEAEESNEH: a = £(1, 2) + g(3, 4).

o RFI PR B iy 44 B — B B, fv 4 KX UpperCamelCase, fir 44 MR35 ¥ H
lowercase_with_underscores. Wi HETE—NSEEA B self G EEN7IEE),

o G5 T EERZIEARST AN, ANZ R 985 . Python ERIARY UTF-8 mi4li ASCIT ] DAJHEALAFf
L.

o[BS 2RI e U RTRERE/DS, AR EAEAR AT AT 4R ASCIL 74

&ix

32
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CHAPTER B

HRLET

ARERAIHEZ Bzl i) — L%, FRE, i B R A

5.1 FFRiFRE

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

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

list.insert (i, x)

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

list.remove (Xx)

MANEA MRS —ME ) x IR . RIEHEEITCER, MK ValueError HiH,

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

list.clear()

MERFI R R e, M4 T del al:]

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

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

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

list.count (x)

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

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

list.reverse ()

BESIFRHRITR

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

2R E IR

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

2

>>> fruits.count ('tangerine’)

0

>>> fruits.index ('banana')

3

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

6

>>> fruits.reverse ()

>>> fruits

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

>>> fruits.append('grape')

>>> fruits

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

>>> fruits

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

'pear’

insert. remove. sort &k HGBHMANFE, NitREME— R B ERAE N None .| X & FrA Python
QIR ieizEntoliohreau VIR

WA, NI BARE AR R . Bilfn, [None, 'hello', 10] #iAMHEE, KNI ARESFE
FRERXTEL, 17 None ANEg- 5 HAWISHIN H . A SR AR AR A & ST KR, Bilin, 3+45 < 5+77 XFhx}
U R AE 2 TR

5.1.1 HSIRScE KR

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

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

[3, 4, 5, 6, 7]

>>> stack.pop ()

5

>>> stack

[3, 4, 5, 6]

>>> stack.pop ()

6

>>> stack.pop ()

(FItgss)

VTR S AT RE SRR AR SR ], AR RIELE AT, B d->insert ("a") —>remove ("b") —>sort () ; .
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(8 E70)
5
>>> stack
[3, 4]

5.1.2 RIREIRAS

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

).

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

>>> from collections import deque

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

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

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

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

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

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

5.1.3 JIREST

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

Bian, QlE-FIrEfzI%R:

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

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

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

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

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

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

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

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

>>> vec = [-4, -2, 0, 2, 4]
>>> # create a new list with the values doubled
>>> [x*2 for x in vec]
[-8, -4, 0, 4, 8]
>>> # filter the list to exclude negative numbers
>>> [x for x in vec if x >= 0]
[0, 2, 4]
>>> # apply a function to all the elements
>>> [abs (x) for x in vec]
(4, 2, 0, 2, 4]
>>> # call a method on each element
>>> freshfruit = [' Dbanana', ' loganberry ', 'passion fruit ']
>>> [weapon.strip () for weapon in freshfruit]
['"banana', 'loganberry', 'passion fruit']
>>> # create a list of 2-tuples like (number, square)
>>> [(x, x**2) for x in range (6)]
[(o, 0), (1, Ly, (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, in <module>

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

SyntaxError: invalid syntax
>>> # flatten a list using a listcomp with two 'for'
>>> vec = [[1,2,3]1, [4,5,61, [7,8,9]]
>>> [num for elem in vec for num in elem]
[1, 2, 3, 4, 5, 6, 7, 8, 9]

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

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

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

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

NS e T T AR AT

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

W EATFR, IERSEMETNETHIGH for SRIE, FrLAXABI 56T

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

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

B oRyE, AT

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

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

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

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

ST ARSI, B 6 % A5 .

5.2 del {Efq)

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

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

[1, 66.25, 333, 333, 1234.5]

(FItakss)
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(£ 50

>>> del af[2:4]

>>> a

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

>>> a

[]

del AT DA Sk M R e A Ar 1

’>>> del a

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

5.3 JTEFIFSI

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

JedL i 2 SRR ITREALR, Bl

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

12345

>>> t

(12345, 54321, 'hello!")

>>> # Tuples may be nested:

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

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

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

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

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

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

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

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

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

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

>>> x, y, z = t

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

54 &£8§

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

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

PATR & — LB A 7 BB

K}

?/\) —F

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

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

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

True

>>> 'crabgrass' in basket

False

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

>>> a

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

\ #
{*a', 'c', 'r', 'd', 'b', 'm', 'z', 'l'}
>>> a & b #
{'a', 'c'}

>>> a "~ b # letters in a or b but not both
{'r', 'd', 'b', 'm', 'z', '1'}

letters in both a and b

570 k5 XK, RERIHHES:

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

54. &8 39
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5.5 4

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

FITEBE

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

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

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

FREMIMESPIRN BEAFAER BRI, W SR

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

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

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

>>> tel['guido'] = 4127

>>> tel

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

4098

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

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

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

>>> sorted(tel)

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

>>> 'guido' in tel

True

>>> 'jJack' not in tel

False

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

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

TS T ARME B S E A B 7

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

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

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

40
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5.6 TEIAEIHIS

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

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

gallahad the pure
robin the brave

TEFFAHEERET, F enumerate () pRECRT DAL ECH A7 2R 5 R Y R (E -

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

0 tic

1 tac

2 toe

[ IEER AN S AN FEFI, 1 zip O SR AKF R B 03 —— P

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

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

N T WX FFS AR, ATDAK MBI IE [ 8, SRIGTHI reversed O %L

>>> for i1 in reversed(range(l, 10, 2)):
print (1)

= w o3 w0 -

HAGE W FIEERFS, ATAM sorted () pR%L, FEAMBIIRFHIREER L, AR [0 —ASHr 41 :

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

— R, IR RS RA AR, BRI R LR R, Hear:

>>> import math
>>> raw_data = [56.2, float('NaN'), 51.7, 55.3, 52.5, float('NaN'), 47.8]

(Rt
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>>> 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 FRNFHFEH

while fil 1 AR K] DAEAT IS, 0] DARE AL BB BAT

R BEERT in Al not in G —AMEREHE (BUNE) —NFII R, BAERF is Ml is not L WIA*T4
AR — RS, X RGO R AT AN R U B . A ) B AT B A MR A S, Hx A
ek e B2 B

PR B SRR I, & < b == c B a /T b, HbRE%ET co

HBARAERT AR KB SEAF and Ml or Ay, IFH., HRRAE (BULAME/KIZIE) IS RARAT LA not IR
XLERAERF I L SR T LU R AT s not UILSESiR I, or MIILESm MK, L, A and not B or C
ST (A and (not B)) or C. SHALZHFFRA—F, MBI LA G SRR EEMAS.

i /RIZFAF and Ml or ZPFIFMY 2 84T HBHONLEZARIE, —BalABESR, SREM SR, f
an, W AR CoHE, B, A A and B and CARR R, MMEEIEMTARI/RIER, FHiiz
SEAF IR e L F 2 R T B HL

AT PME EBGZ S B B A R R IR A R IR s &, piln:

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

>>> non_null

'Trondheim’

R, Python 5 C AR, FERBX AR LA BRI = Kk T C 27 H LAY R A :
BHERBAPE ==, AEHT =

5.8 FFHIFnE bR BIAILL IR

AR G T DA R[5 e 1) S F) A0 5 LU o XA LLARERE ) 7 3 Xy g, HUARHTPI R e,
RAAEE, WIRTHAE URRSEA . WRMNEE, W Z ISR IoER, DA, BRI — a4,
R TCRA TR A A B 751, AT 5 3P U . AR AN 747 R BT B0 B e
FHRSE, WmAFIE . RPN — MR TS, WRER T BN (8e) )
%ﬂeg??ﬁ$%ﬁ,?ﬁﬁ%?ﬁmUmﬂh@@ﬁ%ﬂﬁﬁﬁiﬁoTEW&T*%%%WW%%?
SIHBIf:

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

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

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

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

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

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

(1, 2, ('aa', 'ab')) < (1, 2, ('abc', 'a'), 4)
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TR, A HBOR R ARy, R LR AR AR 0L T BB TR, T AGEI < F1 > EAT HUR
B, RE T RAE ST EIA TR, BTA, 045F 0.0, 5545, WRBCARILAER ETIE, R
N SHEML SR, 25| % TypeError 5.

&ix
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CHAPTER O

RIR

iRt Python ek /5, FRRIEART, ZHITE Python fEReas e IR BRI L R R T . Bk, wEREK
FRITH, BF SO g a AU RERS . ST ST P AN ZS, R RE Bk, BEETR O, o~
T, BAHAREAYF s A B AL — N, AEIFEFR A [ —A R, AR %k
B SR H B

RSEIIRBETESK, Python 4 FfE S A —A 30, TEMA BB RERR A B LB P A o XA SOk 2 A2
Hes BEHPE AT DA N B HAB e R (FETUR AT RS, PUTIIAS Pl i A B4R )
B2 40 & Python & SURNE A SO HOUH 2 BB A MGE 4 oy o TEBIR TR, @4 )54 &
%ﬁmqiﬂuﬁﬁﬁﬁ%(W?ﬁ%%ﬁ@hmiﬁﬁﬁ%E%ﬁH%T@@fﬂwpyiﬁ7%A%T
7~

# Fibonacci numbers module

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

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

BUAE, HEA Python ERERT, HIDAT &S AL

>>> import fibo

XIHFAEAE I £ibo BRAUE XA TFAZIAHIFT SR, HPABBA fibo o Z MR 15 R R L
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>>> fibo.fib (1000)

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

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

>>> fibo._ name

'fibo'

WERZEF I RE, ATPME BN S JRAR AL i :

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

6.1 #RRIFHE

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

B HCMRAA R TR, MAEBH I s R 5K, WL, RN 2R s, ARG
S PE XA RS R e e . 5 —T5T, AT DA S U5 B ek B — R ARk, DR 4R A A

modname . itemname,

AT DA HANLR G AR A0, PP import IRAIMMAER R (SHIAR) T3k, HXRRWIY . $i5
NIRRT AE AT B & JR 5 R .

import WHAIA— MM, W PAE LB A S AR AR S — R AT 535 . Bl

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

RBAHEA ALY P AR REAFSRE (I, AOIAE X £ibo).
A — TS AT DA AN E SR BT 44 7

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

AT ASFAAAR T (1) TFERATR. KRG T, AENXAIIRE, Xy et
AT R ZFR, WRES B G E 45E LN K.

TR, BT, NEUABIRSEN A <, o, XIREL TR E AR . A, T
ZHAG AP AT, XA R,

B G as BF, HIEE as FMAFRE S ABEEE.

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

j import fibo —#f, AW A UM T AR, ME—IYXHIZE, FAMARRE fib.
£rom i AT DABE I CRD; 20, AUR IS
VSRR, BOHCE SR AT B TR ETBURGLERRCE U, BB R A BRI & R 2R
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>>> from fibo import fib as fibonacci
>>> fibonacci (500)
0112358 13 21 34 55 89 144 233 377

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

6.1.1 DIHIELHXHITER
FT AR J7 #GEAT Python it

’python fibo.py <arguments>

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

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

XA SCAFEREBIA A, SCREBONAE— T IS AR, R b iy A7 SRR P T AURS A e
B “main” SCPFITIN A &gt

$ 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 ERIBRIRE
A4 spam PIBIRPE T ARG, MRS B SR A AR PR N BRI WEREHHE], RIGHRE
#rM\ sys.path ARG HAY HRIRETFRA N spam.py B3, sys. path WIIHA X LY H AL

o WA AT HIEBI TR MAFITER H ok (SRS SR 4B H %) .

o PYTHONPATH (HFE45%, 5 shell 285 PATH MiEE—FE) .

o BT LA RN E

TR TESRSHEER SRS, Wi AT HEGS TR A ITER) H 3% RAF S HHZ R AR I H 3%
B, AP HEE PR F ORI BRI BB R A

¥ItafL)S . Python Refrn DASEEN sys . path. MIAFIER) HRETIRME R ITER AR R . XEWE, 1
AR FTAE ) H SRAIRAT FIARIE R[] 24 B S, IR A MR R % H sk A, A @R« X — o — M iR,
BRARAER B BRI N Z o PRILAT B4R
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6.1.3 “B4miZH" Python {4

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

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

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

6.2 FREEER

Python [ilf —MARUERCIRAGEE, BT Python PEZ% (ILARLARARN” S5 ) HL MR, —S8RE N
B g iy, ENS - LEIHEEE R O EAT AR BRI O, B2 TRCR, 222 A
AGEMBEAEBIIN ARG A S A 1. X2 — NI ERE T, HaR RO T IR R R SE. B,
winreg BB HfE Windows R4E ERefit. — MRRBRHERERABE sys, EBINHKEIS > Python ZiFs
Hio sys.psl fll sys.ps2 ALRUE ST —2FAF, EATAT DA SRR AT IR DI R A

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

>>> sys.ps2

|l |l

>>> sys.psl = 'C> !

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

HA RS T A BRI, A SO

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

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

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

>>> import fibo, sys

>>> dir (fibo)

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

['"__displayhook__ ', '__doc__', '__excepthook_ ', '__loader__', '__name__ ',
' __package__ ', '__stderr__ ', '__stdin__', '__stdout__ "',
'_clear_type_cache', '_current_frames', '_debugmallocstats', '_getframe',
' _home', '_mercurial', '_xoptions', 'abiflags', 'api_version', 'argv',

'base_exec_prefix', 'base_prefix', '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',
'getcheckinterval', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencoding', 'getobjects', 'getprofile', 'getrecursionlimit',
'getrefcount', 'getsizeof', 'getswitchinterval', 'gettotalrefcount',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',
'intern', 'maxsize', 'maxunicode', 'meta_path', 'modules', 'path',
'path_hooks', 'path_importer_ cache', 'platform', 'prefix', 'psl',
'setcheckinterval', 'setdlopenflags', 'setprofile', 'setrecursionlimit',
'setswitchinterval', 'settrace', 'stderr', 'stdin', 'stdout',
'thread_info', 'wversion', 'version_info', 'warnoptions']

PSRN, dir O S YHIE E LA

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

VTSI R AT AR, B, REL
Qir () ALHH BRI RO PR, SRR SRR HE R bui 1t ins e

>>> import builtins

>>> dir (builtins)

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

CFuTgk%n)
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'ValueError', 'Warning', 'ZeroDivisionError', '_', '_ _build_class ',

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

64 8

TR a4, i Python Bibkay 24 25 (Y7 k. BN, HBibk4s A.B Fomtl A 448 B Y TH
Beo IEAIRER AT AX » AR 2 A 42 Ry A8 e R, a4 W] PARX 7 NumPy 5§ Pillow S5 AN[F] %
R 2 [R] AR B -

(B B G A BRSSO S B st MR (Y07 . AEE SO ARE AR DAY R4 KR
Al B cwav, .aiff, .au), WL, N TR AR, RO — D RBEHE )
B TSI SRR AL (B0, SRR . dnmE . S EE. Bl AT RERCR),
B EGE LG5 TR . R XA SO ER FER Tk M i 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

FAHRS, Python % sys.path HIIgH N, AIRAEH T H%.

Python 8% __init_ .py SCPFAYH SR SXAERT ARG IEPA string S5 AR ar &4 1 H %, o
R B e BB R R kA T A RO ER . I OL R, __init_ L py HUg— I, HiSCE]
AT BRI A0S, sE a1l ARE, PRI

b Al DAL S ABASRRE in:
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’import sound.effects.echo

KB T sound. effects.echo , {HG| B A TR 44 :

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

H R ATRR A2

’from sound.effects import echo

KB AT UM FBR echo , AIAHTZE AT A . PItL, Wl RAFAn T 07 U -

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

Import {EAT] ) J5 — P AR (A2 B3 S A I g ) PR AE

’from sound.effects.echo import echofilter

FRE, XA T echo, (HATPAE M K%L echofilter () :

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

HR, ] from package import item M}, item AIDURMAY AR (Hi7-61), WATLAZEHE YR
W, Ko RS HAA AR, import EA)ESEIHAE R E ST item; WACRAER HE X, WEGE item J2
B, FHozlna. WRIAE] item, WA ImportError 4.

Mz, i import item.subitem.subsubitem AJVERT, Bixlg—Uish, & item FUIMEM; &5
— WA PRt , (FOREE 2 b—Tid e WZE. sRakAr & .

6.41 \NBhEAN*

il from sound.effects import * MERAMAT fRAREAEE RERIFFAQWIIA Tk, 1
WSIFAEL . A RN, I T2 AR AR, AR et 0
SURAE SR ASEAMFE I LI A B %

ME— e R it B ARG import BRI WIS WA __init_ . py E LT
# __all_, j&f7 from package import * i}, BEitE# S ARNBRAIIFR. EAEMHRAR, 6
VR BT A 2R o WERA I EE A IR U BEAEA T AT A * 4, T UL SR, filan,
sound/effects/__init__ .py R PAEE AU :

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

XEIHZE from sound.effects import *¥F A sound HH =A% TR,

MPEEAEEN __all_, from sound.effects import * i&HA] A4 4E4) sound.effects FHIH T
PLHUER S A B 1 iy 4% 25 8] KB HE R S A sound.effects (M FEIA£E T __init_ .py HAY
WIRARES) . KRG, HSARRE AR, XEAFRARE _ init_ .py & LPAEMAFR (DA
BT, IR ZHT import {EA) R AMBN B . 1 LT AR

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

ABr, AT from. . . import AN, K echo Ml surround P A M Hia 4 %510, Fh, EA]
)AE sound.effects WHUE L. (ZPABMEAELT __all  HEAHR.)
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SR, T PMEBHBAT N import xRS B E BN A FR, (B SRAB AR AU G X A
fB%

ik, fiif] from package import specific_submodule BT Lhs L, Br 1P AMHAIH
ENGROICIRARR 82| L w2 S

6.4.2 HHMEFA

WHNAEZATER (5RFHH sound B—4F) , WA 4axt S ARG bl op L H i) T, 6,
FAEALE sound. filters.vocoder Fffiff] sound.effects ) echo Bibtmt, AJPAH from sound.
effects import echo FA.

AT PAA] import 1541 from module import name JEXHATHIXI A NI T AGE A5 BS540 5
FORMXT S AP HRY B, B, YT surround fbk, WPAMEA:

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

R, M ART HERR Y, . ROy EARR A KL 2 "__main_ ", FrAISRITRRE— ] 41 Python
I IR I A, IR A% N ) S ATE R AT G 28 A P 455 e

6.43 ZEHFRPHIE

LA SRR EYE __path__ . FEMAY __init__.py WRYREBEIETED, ZIEMEBIA O — R
BIRAN R, RIUE— NPT, S _init__py FTPEHSRIGAFR. AILMB RIS R XA S AR IR
R A T 7 3

XAIREEIATEN, (AT R PRI .

gix
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WS

RS AT LR Ty U B BE AT DA R tH AR S, T PAB A SO o AR — L m] Y

A

7.1

EE A AN

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

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

eI KL T 45 Fafh , EHEFAFRITRIG 1S/ =5 S Hiiam £ 80 F o FEXF AR, ATDAE |
Y FAFZ IR AG 2SR, B IEAY Python ik,

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

'Results of the 2016 Referendum'

FAFHM str. format () FEFEELZFIHEME. ZHEWH { M) fRCBEREREmAE, BARX
MR SRR A8 <, HRR 2R s L E R .

>>> yes_votes = 42_572_654

>>> no_votes = 43 132 495

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

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

B, A DA AR TR FIE AR S AT AR AL PR A, GUEMEATHERR A SRy . 777 53 2884 32 Ff
FEFAFER IR E S TEIA TS, BTkt .

WERAFREAE R, R s 22 B TR, PTRA repr () B str () BBUBEFA N T

53




Python Tutorial, 445 3.8.20

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

2L U

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

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

711 BREFHRFEE

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

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

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

fE e RGN, T BN AERE, RN T

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

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

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

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

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

IAMNES 1 ILS % Ji5H formatspec,

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

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

WIS 2 WIFA (FRR B B M4 str. format () HEMN S . IES P T ER
k%, str. format () HYERIXT G IIHERI N B .

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

eggs and spam

str.format () HiEHPMH X EFESHL 5] HME,

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

(7 SR K P SR MERE AL

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

ﬁn%T ‘u\ﬁ?ﬁiﬁkﬂﬁi‘%ﬁ?f?% RRUFHEAAFRE S B A T A, AR A X4 AT DA 1 14336 7
S, FFMITRES 1 DR SE

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

C 'Dcab: '.format (table))

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

WATPAH ™ £55, 0 table 24 VEAE 1) KA F B4

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

SRR vars O ST, MO RIS, OGRS I R R L,
G, FHRTA AT, e BRI

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

print (' ' format (x, xX*x, X*X*Xx))
1 1 1
4 8

(Rt
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(L)
39 27
4 16 64
5 25 125
6 36 216
7 49 343
8 64 512
9 81 729
10 100 1000

str.format () PFTFRFERHE AL 52 BARIA I W, formatstrings .

7.1.3 FEhHEILFITH
T T A A SR AP RS 46

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

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

(FER, A MRl print O BNA: BEAEESERINEK.)

FAEPMRIY str.rjust () HIRELTELEMI A, W45 E S T B B AT Ao 5F . 2053k
A str.1ljust () fll str.center () o XMIEAGAEMAE, FaRE—F7RH, IR ARF
FRERK, BATASEBI A7, eI BRI ARl )R, (AW s —FIEae,
TESE/NE I T REAR R (AR ECA AR AP ES, FTRABENT x . 1just (n) [:n] XEEMUI AR )

F—MIrkR str.2£111 (), SRERT PP AR E, HEERBIE RS

>>> '12'.z£fi11(5)

'00012"

>>> '-3.14'.z£fi11(7)
'-003.14"

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

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

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

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

7.2 EEXHF

open () IR[E|—ANfile object, fxi FIMIBW 2% open (filename, mode).

’>>> f = open('workfile', 'w'")

B AMEBRE XML TR B AES R USRI T TATH . mode ({EASE 'x' , &
AASCPERAEEEHG w FORABEEA (A RS SUFSEER): o FRTIIIIHamNE, EMEA
MRS BB SRR o+ FORITIF AT IS o mode S22 IR, WS HIEIAMER "'

M SCAFZ DA text mode FTITHY, X FEWRE N SCIF A B B A FAFHR NG, #B 2 AT E (9 2 15 07 3CEA T 4B o
WEARRAEE dhd s, BOAESFEHR XK (B open (). 1E mode HIBNNHY o' WIPA binary mode FTIT3C
P AR AP AT GRS A T B 1Y . AR A% T A A 8 SO XA

FESCABEATT BEHOCHER, BOAMEF SR E AT HRAT (Unix 124 \n, Windows |2 \r\n) #4h \n. 7&
SCABTR G ABEIT, BRIAE \n FeAfe [m] - 505 G RAT o XA ERAE 5 AR 5 5 B O X SO SO
KULHA U, (HEBIR JPEG B EXE &5 " EHISCIF A EE . ¥R, RS MRSCPPRS, —E B ik
il

TEALBRSCOEXT G, , el (] with SCHET . fLae, TAIMRSSHS, SCPFSIEmger], Bl 5wt
PAo MH., FEA] with MHHAE) try-finally AURBIR BRI Z

>>> with open('workfile') as f:
read_data = f.read()

>>> # We can check that the file has been automatically closed.
>>> f.closed
True

MR BA ] with X485, WA £.close O KO, BIAPREM SO & I R G

el W £.owrite () B, RO with 4, SCRFEA £.close (), BIERFIERRSE, 0]
AE ** FE £.write () WSEAE EEB AT

Wit with 4], SO £.close () KMISCIFRRIG, FRRETZSCIEXT G2 K.

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

AT ICRMB T BRE S BIE £ SR

f.read(size) AT RBCENE, BB 8dE, IREFE/FE CUARHER), iz g (1
TR ) o size B REMBUES B AW size BX size Ry BN, BEBOFIR [BIEEAN SO NS SCER/N
NIRRT, S BLAE. size OLAMER, SBOFREIHRZ size M7 (OB X size M7 (2
eI ) . S BASCHRE, £.read () BEISFERFE (1),

>>> f.read()
'This 1is the entire file.\n'
>>> f.read()

f£.readline () MICPFHEEURITEE FAFERARRBARBIATH (\n), RATESFEARARATRFSE R, 3C
PER IR — AT A AT . XA AR BIEIE AR 5L £ readline () REIZFAFH, MFR
AT IMRE, 270 "\n' FR, ZFRH RUE— AT

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()

MICHFHRBERRZATING, W] DAJTORPRME P B SO R o XFMRVERE R RO T A, D, ELACRS R

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

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

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

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

BHAF ARG, BT ENRACH RS CCRRE) st (Zabfigix) -

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

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

18

f.tell () REIFEEL, 25 SCPEXRTSRAESCPF R I BT B, 2 “aE IR ST IR I 735 %, DA
L SCARTR BT SR 8

f.seek (offset, whence) W] DAMAE SCEEXT RN E . WL [0 2% SN offser THEANLE; 2% S H
whence ZH(FEE . whence {HR 0 B, FIRM S SATE, 1 Fom i M a7 CH &, 2 Fonfii crR 2

VYENZH H. B whence by, HBGAE R 0, BIGEH SCAIF LA S5 A
>>> f = open('workfile', 'rb+')

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

16

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

(Rt
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5

>>> f.read (1)

b'5!

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

>>> f.read(1l)

b'd!'

HESCASCE (B AT RN b TIPSR o, RAVFRIXET OISR (1] seek (0, 2) 1%
RENAERRRABIIN) , AR offser [HAZREM £.tell () HuRIEIN, 3 0. HAh ofser (HERLF~E A
TE XTI -

ARG isatty ) fll truncate () T4, HAREA; XN RIFERIGHIELESS .

7.2.2 {E[ json REFLHICEIRE

MICHFE ASGERCTAF R AR R, RO R SARAT, A read () TPk HURIEIFAFER X EC PR AR LN {1
%5 int () EFRRURREL, H32 1123 KRR, #i’iﬁl%ﬁ?—ﬁ 123, QRIFIRESIER . TSR ML
B, TSR B R R

Python 4% JSON (JavaScript Object Notation) SAHATHIRA Ak, J P EBIRSEN THHRE . IR IH,
A A J B R R AT B S0 . 5 son AFMERLECR T Python B IZ S, 42 BEMON 715 R R
3 BARERR serializing (FF3I4L) . WSR3 b T HEHARFR Y deserializing (FRIFAL) . TEFEFILR
A2 I, Rt SAe i AR AR RAE SO a e b, St I 4 i B3 T ML

1EfR: JSON A=l 5 T LAY R P i st . #7 iU CXTEHARER, iERHRIENATZ
.

HF A7 A AT R AT AR JSON FAFERR I

>>> import json
>>> json.dumps ([1, 'simple', 'list'])
'[1, "simple", "list"]'

dumps () BREGEA MM, dump () , ERFXIRTFI Aex file . L, TR £ Jgrext file W5, AIPAX
GEIE

json.dump (x, f)

RN R, AR £ R —DTIFHIABL BT e rext file X} 52

’x = Jjson.load(f)

IR BB 7 S AL B 0T AR BB R 5, {EAE JSON AR P SAAL 2R 52 ), U35 BEAT 41 55 1
Json B 225 6 50 BLA IERE -

S
pickle - B

15JSON ANJF], pickle j2—Fp SEVFA A2 %% Python XFRIEATFFILHI ML, Hit, ©7% Python Frfify, AhE
THHMEFREMYNRFFER . BOAEL T e Zan: g erEdse b FBos W BeE 2
R LBCTHY, XA ZAFAEARIERY pickle s n] ABITAE RS
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CHAPTER 8

B, AERIEREANGERG L, BRGNS AR RSO BT, WizE &/ 2" — R
Bo BT (24) B AWIR: &R RM 7

8.1 iBEHEIR

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

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

A

SyntaxError: invalid syntax

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

82 ®BE

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

PSEISE

>>> 10 * (1/0)

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

ZeroDivisionError: division by zero

>>> 4 + spam*3

Traceback (most recent call last):

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

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

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

BT R T P40 AR AR [0 1 T 2 S s S A S B I B S S B L S 4 AR A T A AR [ s (B
e BEAR BRMARER A BT

bltin-exceptions 1| H T N B F 55 M IS L,

8.3 FHErIAbE

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

>>> while True:

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

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

o WERPAT try TN A T 5w, WK FA) R RN s . AR TR except XTI
IS PCRE, TIHAAT except T4, SR, dREEUT try BRI GRS,
o QAR LA FEAZ except ARG, WAFHAZE B SNTR coy B R E A R BN 0P
BF, WEE— RAZRFF, HAPITRZ L, B8R EFRmEE .
try WA DA 24 except 1), WA [RLSEE PR A . AR EEFE Y . (Hi 2 A PdT— b BiR . AbB
Ty AL BEXS  ) try FAJH R AR, ITAKEER — try (BA) N AR 7 9525 . except F-) 1]
VAT a4 245, Bl

. except (RuntimeError, TypeError, NameError):
pass

KA 45 except TSR —AKBOE ERYELR, 525 except TAIHIYIGA (RZ WA AL
S - B IR R except TR SGESAARE) . BN, FHAAR KK B, C, D:
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class B (Exception):
pass

class C(B):
pass

class D(C):
pass

for cls in [B, C, D]:

try:

raise cls ()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

HE, WIRBE except THIMINNF (T except BEIZE—A~), WiH B, B, B - Rl &% —A~VLE A
except TH].

IR JF Y except )] AR IS S 4%, PAFIARSERCAT . EREEAER, X Ah oy SR 5 48 5 ELIE i At i 15!
BRI T AN E, RFER A R (R RV 2 B ) -

import sys

try:
f = open('myfile.txt")
s = f.readline ()
i = int(s.strip())
except OSError as err:
print ("OS error: ".format (err))
except ValueError:
print ("Could not convert data to an integer.")
except:
print ("Unexpected error:", sys.exc_info () [0])
raise

try .. except IFASCRFAIIEN else F o], % TAJUTAAENTA except TAJZ ). MR wy TRIBCA il % 5+
i, (E XA T LA, XA RARA . 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 AL try FAEIIESMGIS Z4r, W] DABEG RAMITERAE try .. except iGN
il B2 14 S

RAFER, ERRERA KRR, BT S BERESH, ANRSERIRBIPT RE R,

except T A DAESHE A RIS T 2 — i . XM D RHELOIE, ENSHAFHEIE instance.
args Wo RHTHRL, FHEEGELT _str__ (O, BHHAAEBITHSHEMATIIN args . HBA]
PATES 2 1 i e B S , H RIS 2 S A g o
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>>> try:
raise Exception('spam', 'eggs')
. except Exception as inst:

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

print('y =', y)

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

WERFHEASE, WMENRE R IR RN R E—i s C HEEE) TH.

SR AL PR AL try ARSI R, AR wy PRI E A (BDEER AR R) AR B R & A I
o il

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

>>> try:
this_fails()

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

Handling run-time error: division by zero

84 MASE

raise IEA)SCRF SR A SR E A . BN

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

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

raise M~ SHUM R EMA R FE . X DSEAE 7L OB HE (JRAEH Exception 28). 2R
et 2R, R I8 BOA SRS R Ok RN SE ik :

raise ValueError # shorthand for 'raise ValueError()'

AR RSN B A T 5, EIEANT AR BRI n AR S B radse A HOR A S5

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

An exception flew by!

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

85 AFEENRRE

P T PAE A R R i 4 B O R (Python R IN AL ) o ANt AE L 2 R =,
SEHHW M Exception YRAE.

SRR, WAPIFRATEAE. (HiBH SRR, HIR IS LA PSR R PR B R B A —
b, AR A 2 DA R RS, — O e R A, RS TR AN (R i B R AR
ClleEispet S e s

class Error (Exception):
"""Base class for exceptions in this module.
pass

min

class InputError (Error):
"""Exception raised for errors in the input.

Attributes:
expression —- input expression in which the error occurred
message —— explanation of the error

men

def init (self, expression, message):
self.expression = expression
self.message = message

class TransitionError (Error) :
""'"Raised when an operation attempts a state transition that's not

allowed.
Attributes:
previous ——- state at beginning of transition
next —-- attempted new state
message —- explanation of why the specific transition is not allowed
mirrn
def _ init_ (self, previous, next, message):
self.previous = previous
self.next = next

self.message = message

KEBFHMZAELA “Error” 28R, ZRUbRERH M4
VFZ PRI HER TR 2 [ 58 U, DA B e SO BB B it . A ST, TR .
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8.6 ENFEIRE

try WA — AR A, T8 TR 0L T AR T3 B A . ol

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

Goodbye, world!

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

KeyboardInterrupt

WRAFAE £inally T4, W finally T try IFMATREIPATIV G —IULS5 . AE try IR
K5H, BT finally T DUNNENE 7L R Rl A s 5

o WERPAT ey TAPIRMLE 7RARE, WA except TN ANBEZRH - WIRIXSFH B except
TAAEEE, FE finally TAIBATIG SR

 except 5 else TN SRR A . FFE, HRMATE finally TAINTZ R R H%.
o WIRPAT try 1IBABTEF] break,, continue Y return &), N finally T/AJ¥EMAT break,
continue B{ return {8427 BiThAT .

o QIR finally FAJHFES return if4), WIREMERH finally TAIFHEA return B4 AT 1]
i, MARKH try FAM return &A1 FEH.

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

return False

>>> bool_return ()
False

KA 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")

(FoUakss)
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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 TAIRNAMBEPASFAF AR &1 TypeError,
HILATE finally TRATERERMA

FESCPR AR, £inally AN TREMANBEHR (BlAnSCrrsid MasEs:) EwAM, Tk
E iRl

8.7 WixE M HIFEIRE

FEBER G ST AT RSN RIS ERATIRORE T B . TCIR B R 2 0, WA T B4
fEo Lean, ROIEFTIT—ASCE, I SCE N

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

XA AT, PATSEAUS, SCPFTE—BORBIE IR WAL THTIPARES o« FETR] SRR Ao 304 AT
(ERS TR B AR P R UL T BE S R IR with §5/R) SCRE DA SIS o I 0 Y U SCng 42 -

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

ERIRATE G, RIETEAL PRAT I B R, #R& RPISCHE fo MSCHE—HE, SCRFUE SGE BRI R &
TESCR R X — A
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b

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

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

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

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

9.1 ZIFR

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

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

TR, AL T

namespace (45 25[0]) e MAFREDRIQUGWUSS . BUE, KK 24 2 BAR A Python MLl {HERAEN
KEIEREILAL, FAT— AR X iy S, m HRR BT e urE X f X . a2 mm e A A
BAAMES (104F abs () RBARNERFEWLIRE); MR ERARR: — 4 eRE0E R4 pr.
ﬁ%%@ﬁ%A&mﬁz S —AEE. T 2 — A BRI, AN A 2] PG 2 AR 2 )
XA KA B, PSRRI BERER AT PAE X maxinize R8T, HASEMIRIE. A6 & BORh i
SRR T AR A

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

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

a4 S (AR AEAN R I 2 G, HATA A F R L ar . B4 FRIY a4 25 8] 2 4E Python e B 81
B, AGEA PR . BB 4 Ry 44 23 R FE ORI HLUE SURIEE; i, BB ar 4 2SR SR 2e 2
RSB o ABIASSOPF RO S L A I, o AR e T R IR AT A2 __main. BEHUR Y —
gy, BIA HOME R4 2SE. NEAFREE ERAERESE, flbuiltins .

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

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

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

o RNEEME, WFREAN, HE R I TR
o MR PR O 46 18 2R AAT AT P R SO A R S AR SRR i, (R AR R4
o FIRCE TR, B SRR AR A R
s WAMNE (BIAEER) MR, 2 NE A PRI b4 23]

RBP4 mAs i, WIFTA 5 | FIRAECRS B R 1) 2 S R i 4 R 44 ARA Fp )V i . B8
BIORELE I N EAETIRASM R B 928 5, RTDABEH nonlocal ihym WA ARA AL &t . w%&ﬁﬁm%ﬁ
FEAHAR B, X AR R HEY (S5 ARAER S & R e N EAE R P —A Fray JRilAc &,
[7] 44 B S RAL AR AL ) o

W, HRERYE R (T SOR ) 5N A BT B RS PR . TERRECZ b, SRR S S Rt
R — B fiv 44 2SI ARG a2 2510 o 0 SCLE Ry i 44 23 8] N PRI 7S — A i 25 1A)

VR, A PR F i SCANRI E Y - AR P s SO pR R A R S 2 R 1 iy 4 251, TCIR R A
WA 2307 M 25 BRI - 55— T7H, SEERRY A AR IR R AR s AT I B SE il . {HJ2, Python TRAER)]
%“ﬁ%ﬁ%ﬁ@%%ﬁ”%ﬁ@ﬁ%,ﬁ%ﬁ%ﬁ?@%ﬂﬁ%%%ﬁW%% SO PISIE T )

Python 47— MHFRME . WIARAAFAEARN global B nonlocal iy, MXFARRAYIALE @2 VE AN
R WREA S SRS, FOS R g SIx g, MRt 54 del = MEHWEAIEE Y

VFE A IS B R AT AR R R dict , EIRED T B G A B dict RJRMEERRS
JIETR. W, HUTXASRE S A S RISE RIS, RS T RS TR 2 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

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

MH, global WKEHIEA spam B4 E .

9.3 MRk

REIAT —KUBEE, MO RIS — L

9.3. Rk 71
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9.3.1 FXENIFEZE

R f] BRI SO T

class ClassName:
<statement-1>

<statement-N>

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

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

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

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

9.3.2 Class W&

X GFF R JRIET AL Bl

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

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

def f(self):
return 'hello world'

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

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

x = MyClass ()

BIERAHT L) IR L ST 48 R AL B %

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

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

BAEENT _init_ () JIRES, REEOLEAES A3 KL P AR __init_ O
PAEE A B, AT DA DA R R8RS — S R IR AR B S 1
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x = MyClass()

MER, __init_ () IPEET AR BSNSBCASL B B RIEE . TEXAEOL T, $RALARBIMLIZEAT IS
Bl ss _ init_ (. B, -

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

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

9.3.3 SBIXR

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

A B XSV T Smalltalk HRY “SLBIAERT DAL C+ HHE B BB AT ZEN]; RREAE
B—FE, TATRHES — BIRMER= 4 . B, WiR = 2 L a)@e MyClass BSEBI, WIDAF RS BERHT
EEfE 16, HARBELATIBE SR

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

print (x.counter)
del x.counter

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

SEFIS R A T IEAPRHO T H TR 2 . RPE X, — A e & RO 4 ) JE AR 2 e LT HSL
BRI . FICERMIFRGIF, <. £ @A FESIH, B MyClass. £ 2R, i x.1i ANEH
¥, B MyClass.i AN@%l. (H2 x. £ 5 MyClass. £ I AR@E N - B2 7iEd %, NEmil
POE

9.3.4 FHiEMR
SR, AR IR T I

’X.f()

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

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

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

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

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

9.3.5 XL E

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

class Dog:

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

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

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

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

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

>>> d Dog ('Fido")

>>> e Dog ('Buddy")

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

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

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

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

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

>>> d Dog ('Fido")

>>> e Dog ('Buddy ")

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

['roll over']

>>> e.tricks

['play dead']

9.4 #M3EiLEA

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

>>> class Warehouse:

purpose = 'storage'
region = 'west'
>>> wl = Warehouse()

>>> print (wl.purpose, wl.region)
storage west

>>> w2 = Warehouse ()

>>> w2.region = 'east'

>>> print (w2.purpose, w2.region)
storage east

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

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

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

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

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

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

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

class C:
f = f1

def g(self):
return 'hello world'

h =g

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

JrERAT AL B sel £ SRR TR E TR AT ¥4

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

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

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

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

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

9.5 4fi%

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

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

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

class DerivedClassName (modname.BaseClassName) :

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

76 Chapter 9. 2




Python Tutorial, %475 3.8.20

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

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

A int BHEAIRAEH int BZEER True,

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

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

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

<statement-N>

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

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

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

9.6 HR/EE

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

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

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

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

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

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

b T 7R B B #E MappingSubclass 5| A T —/ __update FriHAFIOE SL T R & S,
A E £ #E Mapping 2 1 9 B # 08 _Mapping_ _update [fif f£ MappingSubclass 2 g B i

_MappingSubclass__update,

R, WEMNRRTT RN TR R M2 PR S S AR A AR R AT RERY o IXFERRIR
BN ERSRAEH, PRz

WL exec () B eval () AR LR M ELAMIEYLTIZ:; XELIT global HAK
RO, R X PR AN R T [A] 280d SE r i gaie p AC S . [RIBER R IH3E T getattr (), setattr () Al
delattr (), PARXT __dict__ WIERESIH.

9.7 Z:IiifiEA

A I TR IAUT Pascal () “record” = C 1Y “struct” XFERIEIEIAY , K —LE iy 44 Bs W AP E—7E .
DA OLIE A L— 1552

class Employee:
pass

john = Employee () # Create an empty employee record

# Fill the fields of the record
john.name = 'John Doe'
john.dept = 'computer lab'
john.salary = 1000

— B TR E IS A 22 ) Python AURSTEAE n] AR IS A— MU T Bl 2 A T ik i R A AL
W, ARATRAT — DT SR GORM I LB A R B, AR VT DAE LAl read () Al readline ()
IR PR GATRBEIR N, I AR SR A

KPITEMN G B RAEIE: m. __self WA m () AR, in.__func_ NEZIT KB
I ) BRSO R
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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. SR AR 0 0 H 5 53 I [§145 Python B — AN —M A . 455, for
EA SRR G LR iter () o HERBORE—ANE LT __next_ () HIEMERINS, HHERE
—PiRAES P ICE. YU EHRR, __next_ () $5|K Stoplteration FH RMIMA L for JEHR,
AT DA next () WEBRECETER __next_ () ¥ XABITFER T EHLEER:

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

<iterator object at 0x00A1DB50>

>>> next (it)

'al

>>> next (it)

lbl

>>> next (it)

T

>>> next (it)

Traceback (most recent call last):

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

next (it)

Stoplteration

F BRI E G LS, SRR IE R TR BRES 7. B4 _iter_ () HHERRFE—
AW __next__ () HERNE., WRBXEELT __next_ (), W __iter () A[PAfRIBAHLIR ] self:

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

def = iter_ (self):
return self

def _ next_ (self):
if self.index ==
raise Stoplteration
self.index = self.index - 1
return self.data[self.index]

>>> rev = Reverse('spam')
>>> iter (rev)

(FoaksE)
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(£ 50

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

w oo 8 -

9.9 4 5i2%

A3 e TR T R R R TR . B EEEThREn s g, (e 2R [
I yield ). BREAEM S LA next O B, BN BB ERZIIT (BE4icf bk
AT BTG B E) . — R AT 2 S e R AR AR A s B A

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 rh o+ -

T DA AR s o 5 A 48 VR [R) R T DA B — 15 FIrfli s 10 T3S i AR e ok 58 Ao (LA B BS 0 559 T R X
FRHEESHZIEE _ iter () Ml _next_ () Fik.
A KB T R A BRI P PIR S SRR 2 18] B ZRAF . X% R B L self. index
Ml self.data XFhSLBIAS R )7 2 5 4 5 H BRI .
BT 2 AAONE T ERRERTIRES, MR B AL, B1R2 AENE] K Stoplteration, XEEM:LE
GHE—E, A EE eSS R4S .

9.10 AR FTiER

HELE a7 B AR AR W] DA BRI T Y RIK AR, BT I EIA I Rt s, (HANZ N RFE S AR 165 . X
PR AP T LE MR 37 B A1 2= R RO B B DL o A2 B I SO B 5 B 1) 2 e T S R (HAEAS
R, HH ARSI F A SN A

Bl

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

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

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

>>> sum(x*y for x,y in zip(xvec, yvec)) # dot product
260

(FItakss)

80 Chapter 9. 2




Python Tutorial, %475 3.8.20

>>> unique_words = set (word for line in page for word in line.split())

>>> valedictorian = max((student.gpa, student.name) for student in graduates)

>>> data = 'golf'
>>> list(data[i] for i in range(len(data)-1, -1, -1))
['f', |l', lO', lg‘]

&ix
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cHaPTER 10

PRAEEEEIIT

10.1 BR{ERGHEO

os BPURIL 7142 S HIE RGN eREL:

>>> import os

>>> os.getcwd () # Return the current working directory

'C:\\Python38"

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

—EZH ] import os A from os import * . XKFHEGNEN open () MY os.open () Faxk
Beehs, BRI 2R HIR

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

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (os)

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

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

>>> import shutil

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

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

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

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

10.3 SLITEH

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

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

argparse WAL T —Fh 0 Z ZRALEE AL PR DTS 8. AT A a3 E— Ak AN SoE 4, R al sk dk
TR RIATEL

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)

WAEH T python top.py —-lines=5 alpha.txt beta.txt FEMITIZTH, ZH ALY args.
lines XN 5 H¥f args.filenames %} ['alpha.txt', 'beta.txt'],

104 $EiRMHEEREFLL

sys ML A stdin , stdout F stderr () JEVE. T8 X T & WS RS IER A A, BIEEFE stdour 1
E ST AR EA:

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

440 AR R B T PR sys . exit ()
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10.5 FHFEREs T

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

>>> import re

>>> re.findall(r'\bf[a-z]*', 'which foot or hand fell fastest')
["foot', 'fell', 'fastest']

>>> re.sub(r' (\b[a-z]+) \1', r'\1', 'cat in the the hat')

'cat in the hat'

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

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

10.6 #5

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

>>> import math

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

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

random BB I TREHLIERE I T A

>>> import random

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

'apple'

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

>>> random.random () # random float

0.17970987693706186

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

4

statistics BHITREEEBIR ARG EME OO, Pk, %) -

>>> import statistics

>>> data = [2.75, 1.75, 1.25, 0.25, 0.5, 1.25, 3.5]
>>> statistics.mean (data)

1.6071428571428572

>>> statistics.median (data)

1.25

>>> statistics.variance (data)

1.3720238095238095

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

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

>>> from urllib.request import urlopen
>>> with urlopen('http://tycho.usno.navy.mil/cgi-bin/timer.pl') as response:
for line in response:
line = line.decode('utf-8") # Decoding the binary data to text.
if 'EST' in line or 'EDT' in line: # look for Eastern Time
print (line)

<BR>Nov. 25, 09:43:32 PM EST

>>> import smtplib

>>> server = smtplib.SMTP ('localhost')

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

Beware the Ides of March.
mn H)

>>> server.quit ()

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

10.8 HEHAFOAET(]

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

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

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

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

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

>>> age = now - birthday

>>> age.days

14368
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10.9 #YiEELE

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

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

41

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

37

>>> zlib.decompress (t)

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

226805979

10.10 HEEMNE

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

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

>>> from timeit import Timer

>>> Timer ('t=a; a=b; b=t', 'a=1; b=2"'").timeit ()
0.57535828626024577
>>> Timer('a,b = b,a', 'a=1l; b=2").timeit ()

0.54962537085770791

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

10.11 FrE =

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

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

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

mn

return sum(values) / len(values)

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

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

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

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

10.12 BB

Python A7 “Hilrdiit” MBS, lad HAL RS20 KT RE T AR S 210X — o A

o xmlrpc.client fil xmlrpc.server MBS SEIN vEfe R R HZE B T/
AP, (BRI PR R E R T e A BE XML,

H—ie RETFFE TR

o« email WRE—MMTEHA FURFRE, W5 MIME MU AR & RFC 2822 HLIEHYIR{F R, 5
smtplib Ml poplib A (EMIEER EMEE AEFRIGHE), BT Hs- R dtem TA%E,

TR SRR A B (EIE) DA RSB IR i FIAR Sk s
o Json BN AR T I RS S R AL 1O K SCRE . csv BB

PAIZ S 73 B e UL 2

BORE A, X b = o S e R A% T k. XML AL P xml.etree.ElementTree

, xml.dom il xml.sax FSCHF. KRB PFE I IR 4L T Python
AR <2 48 o

I PR A H At T .22 1]

« sqlite3 ftHuie SQLite Adi A FEAY G ds, $RAL 17— nl DABE IR AR ER SQL TEE B A

R AR -
o EPRLB 2 BRRE, fiE gettext , locale, PAJ codecs fi.
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cHAPTER 11

REEE T —F ZERSY

S ARG T M AR I S S SR SRR . K LEREAR D AR /N A

11.1 Lt

reprlib BHSRHE T —NEHLRAE repr O AL, M T4 ER KSR Z B AT AR

>>> import reprlib
>>> reprlib.repr (set ('supercalifragilisticexpialidocious'))
"{lal’ 'C', ldl, le|, lfl, lg|, ...}"

pprint BHGRHLTHNE AT EIFAER], Hob i N EXT SR 7 E SO RAERS B R ELIR . 4
AR KR AT, “SEk LR SUSIRATAF N AEE,  DATE S A Hb s i 2

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

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

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

textwrap BIRFEGH A ICA B, PAIELY 45 52 1) b T8 -

>>> import textwrap

>>> doc = """The wrap() method is just like fill() except that it returns
. a list of strings instead of one big string with newlines to separate
. the wrapped lines."""

>>> print (textwrap.fill (doc, width=40))

(Rt
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(£ 50

The wrap () method is just like £ill()
except that it returns a list of strings
instead of one big string with newlines
to separate the wrapped lines.

Locale FiHeAbH 5 Mok SCAUHI 2 HOBCRIE R . locale fHiy format BE%CfL 74~ grouping J&#E,
BERPECT R S A ALA TR AR RE

>>> import locale
>>> locale.setlocale(locale.LC_ALL, 'English United States.1252")
'English_United States.1252'

>>> conv = locale.localeconv () # get a mapping of conventions
>>> x = 1234567.8

>>> locale.format (" ", x, grouping=True)

'1,234,567"

>>> locale.format_string (" ", (conv(['currency_ symbol'],

R conv|'frac_digits'], x), grouping=True)
'$1,234,567.80"

11.2 &R

string BOREEG—NEHK Template 2K, HAEMTHEM W LIETE. ©RVEHEARE S 2
HITEOL R E S A SRR

A A B R A AT SR, AT $ N B YRR Python ARRAF (LRBEL SRk, B fi R4l
) M — LGRS S-05 5 AT R il n] DAYE S TR B R ESE 2 i P B T T S 5. $9
R SO FAT S

>>> from string import Template

>>> t = Template ('S folk send $$10 to S$cause.')

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

S I BT B AP R ARG G A, T4 substitute () Jrfilih KeyErzor, MFHS
PREIE A IR, PR LR BT T AR R 52 8EHg, AT safe_substitute () ik MIAE
SRR, A R R

>>> t = Template ('Return the $item to Sowner.')
>>> d = dict(item='unladen swallow')

>>> t.substitute (d)

Traceback (most recent call last):

KeyError: 'owner'
>>> t.safe_substitute (d)
'Return the unladen swallow to S$Sowner.'

Template 1) 1-280] DA & M FRAT. BN, PAR AR ANt f s ay 2 2heE, R T A5/ H
WL MR S R R AR Y o AT

>>> import time, os.path

>>> photofiles = ['img_1074.3jpg', 'img 1076.jpg', 'img_1077.jpg']
>>> class BatchRename (Template) :
delimiter = '%'

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

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

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

print (' ——> ' . format (filename, newname))

img_1074.jpg —-> Ashley_0.7Jpg
img_1076.jpg ——> Ashley_1.7pg
img_1077.jpg ——-> Ashley_2.7pg

BRI o — A N 5 R e a2 45 2 RE AR AR Hh A1 20 BTk . X (AT XML SO AiSCAR R R A
HTML [ 454 200 8 7 SUBARUSCR T e »

11.3 {EFHZ#FIEIEICRERX

struct BHURMLT pack () Ml unpack () B, HTABIAE KR —dERHCTAR . FHRBIHI TR T
TEAGE zipfile BBRIGIHOLT, AfTIERRMR I —A> ZIP SCPRR BT S5 B Pack AURS "H" FI "1 7351
PEEP P AT S RE "< R BN bRER ST 8/ 517 17

import struct

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

start = 0

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

start += 16

filename = data[start:start+filenamesize]

start += filenamesize

extra = data[start:start+extra_size]

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

start += extra_size + comp_size # skip to the next header

11.4 2435

LR — PN T AR Y 2 ME 55 A TR O SOR . 2 2R T DASRE o B O R 803, 24 BT A
Ry, PREFHAML SR Giafr. —DME RN SRR, # VO M s TP AT ERE +

PAT ISR T R threading BEHUUIMIAE IS GiafT L 55, HANEI AR Y 4Rttt

import threading, zipfile

CFItakgs)
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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.')

Z AR Y T ) PR A0S, A E RN 2 LA 2 Al B R s O SR . i, threading ASHUR
T ZA PRI, MRS F0F. JPERAES R,

RUEXBE T HARF K, (HRUN BT A DR AN 0] A B 28 XELAST I M. (R, SEBZ AT 55 MR
o5 5 R A W IR R AR 3 — DA R, RSO queue BLbRiZZARAERY K F H AR AR .
AR B Queue XU TARRRIEFMNE, EhTiolr, HhEE, Hals.

11.5 HFRIER

logging REHREAETN AR 4 R IG M H 0K RS R MG T, HEHEMRED S 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')

X277 A DA i

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred
CRITICAL:root:Critical error —-- shutting down

BOIATE UL, informational F1 debugging J S He il il & A iR BURRMERT DAL oAty i B I A0 45 -K5 3 5
Fe R B TWRCE, Bk, BT EHTTP g5 av. By i nl ARSI B U0 Se S0 A ) i i o 75X

DEBUG, INFO, WARNING, ERROR, Ml CRITICAL.

HE ARG PAE I Python BB, thn] A BCE SCEINER, PAGE 3 SCH G0 Jo /s el B AR o
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11.6 585|H

Python £ H AT NAFAT B (RRZHOG R IEATS I RO garbage collection KiGBRAGERTI ) o 24HEA
R a— 5 B BR 5 A A SR 5 R AT

BT AR SRS AR BEAE N, (/R AR REFEEGOH AR R B R EREAT]. AR, BRER
NS HAR AT H . weakre £ BLERFLHLH) T H A DURLAAES | HLREIR BT 5. X5
AHFFENS, EXRFASIN DGR RRE R, HONS5 X Gl Al . SN AR A T
BRI R T AT

>>> 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:/python38/lib/weakref.py", line 46, in _ getitem
o = self.datalkey] ()
KeyError: 'primary'

1.7 AFREIIRNIA

VR T ARG T K T DAEE N B REEORB 2 . (B2, ARBamERAANRED &R,
array BHRHE T —Fl array O X, BRMTIIE, EHGEIAMHERE B R HAA S £ E S, T
H BT T — N AP FAT A B TT R AT BGRB8 CGRBS S i), X T A1) ok
W, BANSH FEfE - ARTE Python (1) int X4 745 25 5 1 16 S5

>>> from array import array

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

26932

>>> al[l:3]

array ('H', [10, 7001])

collections BHURL T —F deque () W5, BRMTINE, (HMNZmuds AT E A R, iioE
1AL FRAH BE RN« BRI GE T S B BA A BE A ST R R

>>> from collections import deque
>>> d = deque (["taskl", "task2", "task3"])
>>> d.append ("task4™)

(R Itakss)
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>>> 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)

TER RIS SEBLASN , PRl AL T H A T B, Bl bisect BiBA HTHAEH Y21 %L

>>> import bisect

>>> scores = [(100, 'perl'), (200, 'tcl'), (400, 'lua'"), (500, 'python')]
>>> pbisect.insort (scores, (300, 'ruby'))

>>> scores

[(100, 'perl'), (200, 'tcl'), (300, 'ruby'), (400, 'lua'), (500, 'python')]

heapq BEHUR L 7 BT H S FOR LI KB FoMERIA H B RIFEEE . XN THREERLZ T
/N AN BLEATSE SR BN R HE P I AR AR HA A

>>> from heapq import heapify, heappop, heappush

>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]

>>> heapify (data) # rearrange the list into heap order
>>> heappush (data, -5) # add a new entry

>>> [heappop (data) for i in range(3)] # fetch the three smallest entries
[-5, 0, 1]

11.8 +#tHIIFREHE

decimal PEHEEML T —Fh Decimal FPERBH F TR S8, ML NER float —HEHF S L,
SRR T

o T8 55 1 FHRLHC At 5 RS 1 0k fh s 1) D i
. TR,
o A VY 45 A AT R VAR B A R
o BESARUNELL, 5
o JPIEEEER S T 158 M TSR VE RS R BT AT -

B, (- PR A R R RO 70 S FALM SRR B, SRR ISER . ARER I
HHAFIRPGL R SR

>>> from decimal import *

>>> round(Decimal ('0.70") * Decimal('1.05"), 2)
Decimal ('0.74")

>>> round (.70 * 1.05, 2)

0.73

Decimal FURME R BINE, HRIAA ﬂﬁ/\ﬁiﬂiﬂ’ﬁﬁﬂ@%ﬂlﬁﬁﬁﬁﬂj PUA~A %A, Decimal 1] DA
BULTF T I FR G 24 P R BN AR 1 L RO & 5 B0 et
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FEFRRHE MR Decimal JEREAE AT T —2EH 7 RBOR AN IE H AALIE S A SR AR -

>>> Decimal ('1.00") % Decimal('.10")
Decimal ('0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal ('0.1')]1*10) == Decimal('1.0")
True

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

False

decimal MEHRFLAL IR BT 2 R R

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

EIREG

12.1 ik

Python I JARF 8 5 2 il ASTEASHE R A I AR PR A AR . AR A I o SR IOAR AR P, DR B TR
FRERE R AR E RS IR, B AT DAGE ) B e I AR 2 1 4 5 1 R

X EEIRFE A Python 2T GE LI AW AR P I 20K . MR HARSY A /5 245 E B 1.0 iR E
AR B F5 5 2.0 iRAS, WIFRSRAFAESE, ZRIRA 1.0 2 2.0 F5- S BOL— W AP TIRIsTT

XA P R 5 5 e B A virual environment, —ANHSRW, Ho 228 A FEE Python filiAs, DAL A2 H
ftb .

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

12.2 SIBEMIME

T AR B IR B BRAR A venv., venv il H & 2R AR R I B AN Python. SR R 4
EAHZAHA) Python, £5n[ A L1217 python3 sEARZAT A HUA e AR 7E 1) Python JitAs .

HARBMIEL, WHE L EEMHR, R venv B HIAIZ T H SRk 12

python3 -m venv tutorial-env

W tutorial-env HSRAFAE, BXENREIE A, HAEH P OIEM S Python EREAS, BRifE RIS Fh =L
FESCPFR RIAR Y H 5%

SIS 8 H SR A B2« venve XA FRIEH 1% FSRAEARIY A by Hh BRI, AT 26 5 75 20 o
e H SR TR MBRE — R AR B BERT 1 5 TR SCRfY .« env BREEACER E SO R AEPSE

BRI, A ATE B .
7£ Windows |, 1547:
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’tutorialfenv\Scripts\activate.bat ‘

¥ Unix B MacOS |-, =17

source tutorial-env/bin/activate ‘

(XA A 2 24 bash shell 48 51 . WRARH H esh B £ish shell, {7V iZMH activate.csh B activate.
fish JI7R,)

TS AR O VR BT I L m i3 n AT, PARRVRIEZE B A RS, B OAEE A python A4 BT
BT R 2 23 MR E Python fiiAS . il :

$ source ~/envs/tutorial-env/bin/activate

(tutorial-env) $ python
Python 3.5.1 (default, May 6 2016, 10:59:36)

>>> import sys

>>> sys.path

['', '/usr/local/lib/python35.zip', ...,
'~/envs/tutorial-env/lib/python3.5/site-packages’]
>>>

12.3 {EH pip EEE

PRAT DA — 45 pip MR R 2% . THERIRS IR AP, BRI F pip %M Python Package Index
<https://pypi.ore> THRKPEAL. JRATLAZENRAY web 3 15 2155 Python Package Index.

pip BHZ Tird: Vinstall”, “uninstall”, “freeze” 2545, (57E installing-index F5F5 1L & F 5231 pip SCRY.)
TET DAH 32 5 22 B R 24 FRR 282 Jof AR 1 £ -

(tutorial-env) $ pip install novas
Collecting novas
Downloading novas-3.1.1.3.tar.gz (136kB)
Installing collected packages: novas
Running setup.py install for novas
Successfully installed novas-3.1.1.3

b ] PAE I R A FRIGER == FURAS SR 25 A ) A

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

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

WRAREIBATXA ML, pip KEBTICRLH TR HA 2. G AR R R AR
FRPIOZIRA, BHEEFAIET pip install --upgrade RIS EHIRA :

(tutorial-env) $ 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



https://pypi.org
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pip uninstall JFER—EZE MO PR AR IIERSE R A .
pip show KF7RA FKAFE LAFEE:

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

Name: requests

Version: 2.7.0

Summary: Python HTTP for Humans.
Home-page: http://python-requests.org
Author: Kenneth Reitz

Author-email: me@kennethreitz.com
License: Apache 2.0

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

pip list KRB IIRES 255 0 B 3

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

numpy (1.9.2)

pip (7.0.3)

requests (2.7.0)
setuptools (16.0)

pip freeze ¥AE M — RO E LRI E, (EFHMEN pip install B, —DEILZE Rt
FIFHAE requirements. txt

(tutorial-env) $ pip freeze > requirements.txt
(tutorial-env) $ cat requirements.txt
3. .3

N =

SRIG T PAKF requirements. txt $EAZ 45 MUATE § I 4F 0 B H AR 7 1 — 3 - 3 k. 4805 H P mT AT A
lnstall —r R VR AL

(tutorial-env) $ pip install -r requirements.txt
Collecting novas==3.1.1.3 (from -r requirements.txt (line 1))

Collecting numpy==1.9.2 (from -r requirements.txt (line 2))
Collecting requests==2.7.0 (from -r requirements.txt (line 3))
Installing collected packages: novas, numpy, requests

Running setup.py install for novas
Successfully installed novas-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip HHEL S, H X pip M5 R, #2157 installing-index 1587 . 45— NI 7 H4E Python 1%
o] [, #25% distributing-index 357 .

12.3. {# pip BESE 99
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cHAPTER 13

BT 7

el A BORE 1] BE S 4 9 N 6 1] Python [ 8R - MR T ] Python SRRk Y L PR . AR5
WP T AR 2

AHARE Python SURIAERY— 7 HALSCRY:
o library-index:

BRAZIN AT, P HHRL T RARAEE T g2, DRI e O fiE) S50k n
#ERY Python ZATHR AL & 1R % BOPRIIACAD . A7 LEASH T DAY Unix fEA, @ HTTP KGR0k, Al
RERLEL, fRPTarSATIE, 405 CGLARRF, AR LV 2 AT . WISARIE S5 ] DL T S
Z AN
+ installing-index A% /5 4 2652 th HoAth Python JF 4% 4 H O .
« reference-index: Python TESAAITE SCROTRANMRE . RUAF IS AR 8T, (A0S A S i se e fe i 2
A

H 2 Python BT

+ https://www.python.org : F: %) Python Wyl EAE RS, SCRIPAS AT Web 15 Python A Y 1T I
RofEH . 2Rl AR Z HIXHA Bg, R, HASHIMOR A B4 T REEL Bl nE R, FLARIR
DT B

« hittps://docs.python.org : 3 1J5a] Python [ 3CRY .

« https://pypi.org: The Python Package Index, DABTH#HEFR A Cheese Shop', 2 W] & - A %l Python 5
RS MAREF G AR, ARTT PATE AR A T DA At N BEHR B &

« https://code.activestate.com/recipes/langs/python/ : Python Cookbook J&—AH4 KIS R B, HLZH
REHANA R A o B mHE S B ) TR B2 E— 4 44 A Python Cookbook (O'Reilly & Associates, ISBN
0-596-00797-3) .

o http://www.pyvideo.org MEUWHIH FHEH SR Ii4E 5 Python AH 3¢ LA ) 5585

« https//scipy.org : Ecientific Python Xl F 4if JiJ T~ PRk FESI TSR B A ROREE, DAKZ T8 an Rt UL
AR, ARRIERIERS . BNV, ST m— R8I,

! “Cheese Shop” J& Monty Python ffj— /MR : — (B K 2| — ISR, (FUCIS M EOpRhmg , 5 GURbui i o8
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XF 5 Python AH 5 #4 i) AN A R A 45, REAT ARG BN Br W 4 comp. lang.python , BUE K EA] KR
| R {512 python-list@python.org. ¥ [i] ZLF1HRF 51 2@ HAm Iy, A 0k 5 A0 2 — A 00505 B 3 e ko 45 55
—Ae BRABEAMT, W CRIEE) M, #UCHRE, PARCE A B, R R R A S AT
https://mail.python.org/pipermail/ 43|,

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

&iE
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cHAPTER 14

X EXmIEMMmIEH L

FLLUHR A Python fERERS SCRF a4 B f AT AN 4R AR D7 S ic %, Z518l Korn shell A1 GNU Bash shell )3 fig
EADIREMT A T GNU Readline SRSEEL, — L FZ Mg X E. XANESEE HCSORY, Tl_iiiaﬂ]
MAEE YT .

14.1 Tab #h&F0%4EH L

TEMEREGR T BRI, b4 AZ ALY B THBERE FZhTIT, PABEYERE T Tab BRI Ah 2R i, &
KA Python iIFAJL AR, MHJRilAL BRI B A FR. AR string. a fRIEN, ERREAERS
A ZRIEGR, ARG RIESIR A G JE Ay AN AR __getattr_ () TR
X GRFERAKI—HoY, R AT RER PATRE E RS . BRIABCE T U4 by iR BR A 7E - H 5%
N4 .python_history HySCHF. FER—K Python R SR IIIA], by SLicsxAsIH AT -

14.2 BRAR A REXNERSR

Python e 5 FLIRA R EL, IR RE T — K ToiBRE, A LA R INRE: R BT iR RS AT
I HE (AT AR I HE R R AR BT S ) , B . Ab WL T A RS Ao 3. A
LEkE (BRREW) 5, 515 AR5 2 H TR

— AT ISR A ARG )2 [Python, BOAAFTE A —BUH], BHA tab khax, PREXIRAEST
PSREEIIRE . BN AR E BIHARA B AR R e 55— M B 3 2 < SFRE 2 bpython,
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cHAPTER 15

FREAR SR

PR BRI AR CE 2R A 2 SR8 (ki) i/ NE. 2RO, BRI /N

’0.125 ‘

S5 1/10 + 2/100 + 5/1000 , [RIFE, —EHI VL

’0.00l ‘

FT 02+ 0/4 + 1/8, XPA/NERAMERIE, ME—EIEAXHZH A2 PA 10 R/ NIERORE, &
TN 2 S EAL

AR, KRkl NS BRI 2m 0 —dE /N X BAERZ RGO, ARG AR 12
7 1RO R REA AU A — HE il s RO A A AL

A RE R P A L RAF A o — 28 BB R 1/3 o AT AR e+ 2EH N i — A oA

[0 |

o, HATUY,

’0.33 ‘

o, AT,

’0.333 ‘

PABERHE. PRGN 2T, ERUKIEARSET 13, FO2 B il 1/3

WIRERYTEER, TCIRIRME 2 A00A 2 RSB s, I 0.1 FTCIRRE M2 — DA 2 R/
o AEDA 2 AEBIEOLT, 1710 22— JoRIER/ MK

0.0001100110011001100110011001100110011001100110011...

TEALT—AMEEAET , VRS BB E] AN ME. HBL, S RIRERDGN L, 17 S50 H B el
RIS, KR AR B A T 8 I 53 R, A BENERIR S 2 R . 7R 1710 XA
L AHR ) R B 3602879701896397 / 2 *xx 55, ‘ER$ENT 1710, {HIF AR 1/10,
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KRS A SRR FNXAZZRHIAAAE, [N Python WA BIVHSAIL H A7 A ) —aff LAY -k il S L
FERFRP P FEALA, 402 Python AT 0.1 f) " HEHI XM APR 6 2B RIFTED R, KF ALK R

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

XK ZHGA A BT E L, H i Python i1 /R 8 AR RARE nT 45 HH A0 467 44

>>> 1 / 10
0.1

A0, RPEES 45 R A AR A2 1710 WORSHRME, SERR AR (E - R il 1710 i AL R —
PEF 285

BB, BIZ AR A IS I =M R A T ag ol R N B B, 0.1 L 0.
10000000000000001 . 0.12000000000000000055511151231257827021181583404541015625 4
HBITIT 3602879701896397 / 2 ** 55, WFHrA XL+ EAR R A AR AT RME, H e PUER
HAE—A, R AAL ) eval (repr (x)) == X

¥ 7§11, Python ¥R 5 AN B Y repr() M S E{H AL 17 A% FWE SR, B 0.
10000000000000001. A Python 3.1 JF%f, Python (fERZEARS ) PUAE RS e 71X 2 LR b e i
HF IR 0.1 .

TR D R SRR A TR B2 Python BER LR, BARARICH PR IR VRSAERTA 3
FERABECE o 7 OB SRR S AR R RS DL (B ARGE STEBO RS SO i B TR A 2 2
TSR

ABEH SO, ] BE A B P AT AR A R ™ A R E K B PR A B

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

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

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

WG T R, AR P ERR MBS AR R R B IR S (AT T A B 2

—MEGETTRE S E A — MBS . B0, T XA 0.1 FEEIER 110, FH=A 0.1 (e It R — & fEts
41533 0.3:

>> 1 4+ .1 + .1 == .3
False

MH, XA 0.1 TEIRKE R 1/10 BIETTHXAS 0.3 WICTERIRR 3/10 B, M round () AT
S At e B

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

RIS NIOTC RS T 2o LT B R A SEBME, round () BEGRRRWTLAHR “HHEa A", (HELpiis
SRAE AT AR B AR

>>> round(.1 + .1 + .1, 10) == round (.3, 10)
True
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TR B S LX) AN . A 0.7 I AAE R R PEAS R — A P A
B WEF A ERTE —3CT A REAR WAL E RN 4

WEWIR A RS AT, XA e B &R (ER WA T S B a8 Python V7 /505
PR R TR B A AR TR, A R ZHLeEs AR IR s A B 2453 B AR 9 /E M 1
AEEGORALBE . XXTKREEAE S R E L0, (EARMETREICET I AETEREAR, HARIF SR
BE S SRR A A AR

ARSI DU S AR, (BT REEOEH T s B AR UL, R TR A R i & BRI S5 R B AN
PRIIEE A+ IERIBUE R AT S BRI S 45 0. st () BT R, TR ER 6 ] S E formatstrings H
str.format () FIEMAERAST.

T35 R A R R S, A decimal BB, IZAEHSCIL TG A STt R A LY
PSR £ bt i =

F— MRS E H fractions BIHURMREE, ZAHSCH T E AR BEARZE (F ] IR
Forts 13 XFERBUE) -

WK T B E I EER T, RV%E— FEEZH Python 43 NumPy A K i SciPy 3l H Fr$ it i) iF 2 H
TEFMGEITEEE. &0 <https:/scipy.org>,

Python tH2 (It 2L T H | "] DAEARELRY #8258 — N7 S SO i A r D8 ol SRS B) . BN £loat.
as_integer_ratio () HYESIFFSEER N—0%

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

Mk MBI LR, B AT RAROT R Te it B U

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () JR&AT7NEEH] (DA 16 N EEL) SRFITRUEF L FFERES tHERAFAE AR TR s i

>>> x.hex ()
'0x1.921£f9f01b866ep+1"’

X FRE R 7N BE R R iR T RS B T

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

BT X AR A RN, B TEBORFERA ((FGIEK) 1Y Python BEAEUE, PAKS SR A=Y
HAMES (F40 Java Fl C99) Rk,

H— AN THZE math. fsum () B, BA BT R KAEF R R K. ESESUERR ] St
ERIHERR B “E RO . X AT AR I AR R BT E BRI, BT IR A ST R B BB S i 4 AL R A A
R

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

False

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

A/NRAEANERE0.17 A5 1, FFULIIART] AZERESE A0 B2 DA TR Bl AT (B AT 2 A K
TR R AR

FoR AR SRR (SR KREZH) FEE/INEOEEA 3 (DA 2 A EBURTHECH) R R L
TR . Xt AT 4 Python (23 Perl. C. C++. Java, Fortran AN FZ HAIET ) £# AL ERR
JIE S A e - 1 S R P 2 R

I ASIEAE? 1/10 Je Toyk ] — bR/ MBS R n 9. F AT (2000 4F 11 ) JLP-BrAy 1] IEEE-754 7 502
SFRRHERILE AR LT BTl RGEF-B#8 2 Python 7 ) 8L IEEE-754  “XURSREISIL” . 754 XK B2 IS4
5 53 AR, PIBAER AR, TSR 0.1 Bl A J/284N JE T REROR i B, ok T 28
T 53 A HERI AR B

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

HHMT JISUA4 53 67 (B >= 2+%*52 {H < 2%*53), N BffE(E N 56:

>>> 2%*52 <= 2%*56 // 10 < 2**53
True

WtEYl, 56 EME—H) N (HREL J 1814 53 . XAE J By fefE nT Bl e 280 8 AR TY:

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

MR R0E S 10 BY—2, el M Tl Py 5 A RAS:

>>> g+l
7205759403792794

SRKETE 754 BURSET 1710 WA UE R

’7205759403792794 / 2 ** 56

TR BRI DA £ SR NECK:

’3602879701896397 / 2 ** 55

TR TIAME T A, XA ERERT 17105 WERIRATEA 1 B, W28/ T 1710,
TGt ERA 202 A7 Ay 1/10!

W T EKIEARS “FH” 1/10: LA DIREE F A e/ N, B TR B R B fd: 754 XU EE LD
{H:

>>> 0.1 * 2 ** 55
3602879701896397.0

WRFA IR/ NEORDA 104455, JATRT AE B o 55 A2AY -+ BE %L

>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625
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K B R AEAEE TS HL A DB 25 T+ 36§ {8 0.1000000000000000055511151231257827021181583404541015625
WIS (RIERIARA Python) HON&E/R XSS HUbBIBE, MR RE Ah 17 A T

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

fractions il decimal BiHen] SHEfT ST A E A S :

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

>>> Fraction.from float (0.1)
Fraction (3602879701896397, 36028797018963968)

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

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

>>> format (Decimal.from_float (0.1), '.17")
'0.10000000000000001"
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cHAPTER 16

Bt %

16.1 TEHIER

16.1.1 SHiRAMEE

BRAGTRRT, AR STT AR R R A DO . AR, FRR 2] Eay S 3nAT: WPREANZ
K HICHE, (TR Z S, BFSUEDRERS . (XRFHMERA IS try ifiA)H i except
PR ) AR TR, 2SR TF AIERRESIR L AR S AR . B
ARG DA RCE AR ERT IR 16214 1L 4t RS AR HE B AL

47 (%A Control-C ok Delete ) ##A EHEUHIHRR SBEH M AR B FHRRFF TEIRATA
AT AR TE | & 1) KeyboardInterrupt J&, BIDAH try iBAJ4HE,
16.1.2 T[H1TAY Python fE

£ BSD 452€ Unix R4 L, Python IR DAEHINAT, Mt shell A —#E, SH—47Hm:

’#]/usr/bin/env python3.5

(IR AFER BT P10 PATH ) ARROTF S, TRASCPFBE A TTIGT. 1 USRI A4 3
SO L, Hi—(TAIDA Unix BESUIfTE6RE (1\n') G, TIRRDA Windows ('\r\n') f7%5f. WREH,
HIPISEE 75 4 2 Python iHHCRIEREITIA

AT DA chmod iy 44y I A 44 T I TR EAS R

’$ chmod +x myscript.py

1E Windows 245 I, WA “MIPATHRN" A& . Python Z3ffF H ol . py X5 python. exe HIXEL,
BLREXLHT Python SCUERE &R HAE A A IZAT. §RMAT AR pyw , ZERXAMEBLT , 23 B & H B p i
BE0.

! GNU Readline 1) i {5 7] fig 2 FH 1E3X R L .
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16.1.3 X ERXBaNH

MEELARH 7 U Python I, EEUCE I AFRE SN AR 2 AT — LebnifEdy &, BRI (. E0nT DA K4
A PYTHONSTARTUP WYFRSTAS B B B & sl & 1 SCPE 2R S BL. XK Unix shell () . profile
fE-

This file is only read in interactive sessions, not when Python reads commands from a script, and not when /dev/tty
is given as the explicit source of commands (which otherwise behaves like an interactive session). It is executed in the
same namespace where interactive commands are executed, so that objects that it defines or imports can be used without
qualification in the interactive session. You can also change the prompts sys.ps1 and sys.ps?2 in this file.

QARARAE A 2 Hi H Sk S R — AN S B S0, URATRAME S if os.path.isfile (' .pythonrc.
py'): exec (open('.pythonrc.py') .read()) XFEMMRIDIES RS0 X E TR, Rz
TERIAS A s S, A 25T R AR rp S AT e 45

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 21t TN T-3R1IERH E X sitecustomize fl usercustomize, WAFH TR, 1L
o BERF ] | site-packages HRIIALE . JE3) Python FHzfT A AD:

>>> import site
>>> site.getusersitepackages ()
'/home/user/.local/lib/python3.5/site-packages'

BAE, ETPMER H R Al#— 44 usercustomize.py BSCHF, IR ARAI . E&SPIH
Python MR /AN, FRAFEDA -s WUS30, EMBSITA.

sitecustomize PAM A K T7 3 TAE, Hil 5 b iH S HLE BE 517 42 J5) site-packages H g I, H1E
usercustomize ZHIB A ARSI site BRI,

gix
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RIEXTHRR

>>> Python ZZ AR BN /RAT . 89 1T DATE BeTE A RERs A2 AT AR /s ol B 3
. BAEPUFE X
o MBS AIERCISEE, DARTE—XICE A AR (355, Fiss. KIESH=515) W,
SUTEFS BB 2 fa, A H.3X Python [ BRIAHERAT
e Ellipsis NEHE.
2t03 X2 — P 22iKF Python 2.x AR 45404 Python 3.x MUY T H. | il i AT IR AC A Ik [ i pFr AR A b B
BB AR A
2to3 MIFRHEFE N 1ib2to3; M AL A Tools/scripts/2to3., £, 2to3-reference.

abstract base class -- IR KR FZ I LTI ABC, EXfduck-typing [#b7E, BFEME T —FpE L 007
K, M2 FHARIGHA hasattr () BT TREMECE RS IR (FlanfH BT ). ABC5IA
THEMTIE, R JEgR § HABS, HAMIRER: isinstance () Ml issubclass () FFART; 1
I abe BEHSCRY . Python HAFFZ M E M ABC TS BB 45H (7F collections.abe ki),
BF (FE numbers ) o 3 (76 1o Bithdr) . SAERBAMEBAR (F£ importlib.abce
H) o RAT DA abce Bk # | CL i) ABC.

annotation -- biiE KRR, KEME. RBESEORIMEMARE, BEN R &2/ R

SR AR AR B TR AN U ), (H AR RIE MR R B AR T 2 MO . RN R i
__annotations__ k@M.

2 W variable annotation, function annotation, PEP 484 11 PEP 526, XTIHITHEE A NE .
argument -- S5 7 REUAE 45 function  (B{method ) WH{EH. S50 HWifh:

o KT A TERBOR T PRI A RS (B8 name=) BN STERTRIAA > 7St
ME A 28BIKE, 3 A1 5 FELATRXE complex () MM HIYJET K724

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

o 2 Al ART RETSHNSI ESHOTHIT SR ENIT L DA G A A A
* fyiterable B TCRBMEA . 2BIRUL, 3 F1 5 FELA TR Py jm T UESH:
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complex (3, D5)
complex (* (3, 5))

SR KRR R . A BN S, calls —7 . U, (E AR T
KRBT B AT ISR G R B

7 & Wparameter REFFZH , HIWEH SHGESHX AL PEP 362,

asynchronous context manager -- 525 |- F S P08Y AP R BT E X _ _aenter_ () Ml __aexit_ ()
F¥ERA asyne with A HPIIREEIE TS . B PEP 492 5] A,

asynchronous generator -- 5535 3% 1% [B{E M asynchronous generator iterator A%, BE5{ ] async def
T LR R BARAARL, ARRZAATET B vield FEX A4 —FRIIWTE asyne for fEHH{H
.

AT 7245 5 AN ae s L, (EAERSEES OU N R BE 248 7+ £ m Bk K& . WERTFEIE A
HARE S, T A FR ARG

— RPN RS await FIAXEFH asyne for PAK async with if4],
asynchronous generator iterator -- 5335 H: g 85351088 asynchronous generator PRI RIS .

WXT R & T asynchronous iterator, 4{#ifH __anext__ () FYERHB SR B —/NAT SRR R PITHE
A s R A U L) T —4> yield ik

f4 yield QUG AL, JCFEM A GRS (IR RATHR oy FA). %
R BERRE TN anext () BENATFEMEARKELN, ©2MBIFLRASNT. S0
PEP 492 1 PEP 525,

asynchronous iterable -- 2B [ ECX R 7] 7£ async for i A) o g A A9 X 4. 620 E A B W
__aiter_ () F¥ERE—A asynchronous iterator, ] PEP 492 5| A,

asynchronous iterator -- 5253508 SE T _aiter_ () Ml __anext_ () HEMXIE. _ anext_ W)
R [Bl—A~awaitable 3%, async for SACFLFAERIIA __anext__ () BRI ] AT S5 R X
% HIHE| k—4 StopAsyncIteration F%. fj PEP 492 5] A,

attribute -- J&M: KEKE| AW RIME, ATRAE G5 2Rl ARSI R B, IR R o BA
— Mgtk a, WA o.a KEIHE.

awaitable -- [ZEREN R BETE await FakUP RIS . v AR coroutine B2 HA _ _await () JTER
S5, ) PEP 492,

BDFL “& B -25M#E" M9 45, Bl Guido van Rossum, Python 813 # .

binary file -- JEFISCHE file object BEWGEE F 7 KAt fo T HERISCAFR BT HE A 2 EHIEE (b, Twb!
or 'rb+"') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIOfil gzip.
GzipFile [SLH.

TS Wext file TIRREWSIES str MRAYSIFXTR

bytes-like object -- ‘7= i%I%} % 7+ bufferobjects F H.GE S i} C-contiguous Fpp It 4 . XAIEFIA bytes.
bytearray fll array.array X%, PARFLZIEE memoryview 5. BT G0 #E L fp — i il
BAEEAE PR XS EEIE RS PR S A SGE T B R

FLCR AR ] 2R R . XM RAE SR PR R TR R ARG R
Bl T44% bytearray PAK bytearray i memoryview. HA#MERR I HiRRAF T A W] 2%
G KT RIRY); XS T 4 bytes ALK bytes XRH memoryview,

bytecode -- ‘7 ity Python JEfURS S #i4i¥ 7 5h%, I CPython fifRé s o7 Python 2/ ¥ YN EAIE. 7
LR ZAFAE cpyc S, SRR AT A — SCPF IR R EpR (AT DA G 25-K5 U 38 4 150 7
T o R PEEF” AT T I AT AR A LS B i virual machine 2 . WERE AR Python
FEAUML BRI 7 A —Ed@ i, A —E BEFEA ] Python fRAS L3R4S

114 Appendix A. RiEXIRR


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

Python Tutorial, %475 3.8.20

FAHE SR AT ATE dis BRI SR & .
callback -- I —ANER SEBE A LA RATEA K (g 5o 20 e 8 1) 7 iR e
class JI A8 P WG INBNR . 2 SGHE & R HZ 0 S BB THAE R v L.
class variable -- Y328 i YEJS g CHIAE R, I HAXPBRAEZR 2GR BT (M AR AE 2R LB B0 -

coercion -- SIS BG40 S PN RS AR, —FRSEA A SO R A o —Fh R,
W, int (3.15) RERFEGERBEAICONEREL 3, BE 3+4.5 W, SHEFRBA—E (— int, —
se float) , PHE AL FIZRBUA BERI AN, MNFFT] % TypeError, MR EAT 5 A AAELALH],
FEFF UL ZI0RE B W] SR SR — A IR 2R AL, IS £loat (3) +4.5 MR 3+4. 5.

complex number -- 525 XEESLE ARG R, HA I BEESERR A SR — N AT AL
FRHCANL (1 BPP IR PSeRssl, WWEREFP SR 1, fETR2EPE N 5. Python NE T X
BOWSCRE, R TR2EbRE =0 B A —1 5 JE%, B0 3+15. WIRFEE math BiH X4 A%T
AERORAS, T cmath, EEE A E— A RS BB R . SRR R B, AT
LA 245 AT 4] i A

context manager -- I F3CEPIZS 7 with BRI, B EX _ enter_ () il __exit_ () FEEFRE
FIAFRSHIX S . S0 PEP 343,

context variable -- |- F 30 5 — RS H g 1) LT SCAT AR A R FEIERAS & X BT IEL R /AT
PR PATER AR DA A AR R, Ak, P E R OEERR, M PITEET s sEZL
A ERSC, BT SRR R R RS AR B TR . B L contextvars,

contiguous -- ¥E&; — NZ P UNR R C i 420 Fortran % 42 WA 2 IESEN) . FE4EZ b2 C 1 Fortran &
M. LE—YEB T, BTA 4 H O E NFE R LA SR HES , R BT LAI I RS Y . 1E£
YE C-IELHA T, “:‘li’ﬁlj\]ﬁiﬂaﬂtﬂliﬂ e a— AR5 1A 4% H R A . {HJ&FE Fortran 425040
T2 A — AR k.

coroutine -- PpfE PHFEE T-HIREIE— BB, FHIRERT ATE %*5 WEAFAES — B . PRI AT DAYE
ZAR S EHEA L IBHAIKE . B asyne def BRI, 2L PEP 492,

coroutine function -- PpFERREL 1R [B]— " coroutine S AR . TMERE AT asyne def iEAEE X, I
T REfLEr await. async for fil async with o, X2 A PEP 492 5] A/,

CPython Python #FHE S LS, 7F python.org | & #fi. “CPython™ —iii) Ffl T 06 B2 iR I 52 B 55 Hofth
SEPLAI A Jython B IronPython FHIX 51

decorator -- 3L IR E NI — P RE R AL, WE S ewrapper IEETEACRITREUE . R ATERT
T f34E classmethod () fl staticmethod () .

MR R —FEIRNE, DA AR BUE TR S ESE %4

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

AR HE S L T2, (R R . A SR MR AT 1T 2 0L s BOE SO 2858 SUR SO

descriptor -- filiifas (EfE LT __get (), __set_ () Bl __delete_ () JYERXR. B—DPLEMH
DR as Iy, ERERISEST M ST R A RN A . Sl EOLT TEH% a.b AR, B E B
—NEYE SAE a B FULP AR A TRN b XEGE, (HAR b2 tikas, WS8R b
TiiEe BRI ASARE 2 IR A Python (1 ¢ 58, [RIAIX 2 17 2 HEEAFIE I BLAE , (045 B4
Triks JEE. RIE. BESOTIRLA B ERI G T A

A KBTI R TR 1T S descriptors.,
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dictionary -- “y 8t —ANSCHRECAH , H b B4 R A L S BAH B i (. ST DURAR{T RS __hash__ ()
_eq_ () FEAXSR. {E Perl iE 5 7 M hash,

dictionary comprehension -- “y2Jitffi 55X Ab ISR G ) I SRR 3 J0 2R I AR [l 5 SR B —
BEY, results = {n: n ** 2 for n in range (10) } ¥ER — I H¥En Z{E n ** 2 HYmL
S A F M, 20, comprehensions.

dictionary view -- ‘FHLHLE M dict.keys (), dict.values () fil dict.items () IR [EHXTER IR N F
WAL R TFRAHN D SHE, XEWE Y PSSR, WEE SN A . BT
O R A BUE 3, AT 1ist (dictview) . & dict-views,

docstring -- SCRY AR (38 s ISR — DRI IR FAF s . EE USRI TN &
BB, Hu RN B A R ERIRAY __doc_ @M. mTEITFRIBNA,
PRI X R A TR A L 2

duck-typing -- P87 R Fg—FhgRFE RS, B AMREEERIT R A0 e L2 B A EMmED, meH
PR R s o sE M (BRGNS, mpERWGM T, IPAE EMmaN . ”) hT e
P AERRE 28, it RIS v el 2 SRR T R, 19 2RBLE R type () B
isinstance () Kpill. ((HZEERENFIRB0] DAMIH 48 248 % E0rhse. ) MAEES R hasattr ()
K 2 EAFP 4Rfe .

EAFP “RJFIHORIF T A )" (33O S . XAl Python 5 I AUTS 2 5 MG £ B i 75 119 B ol MEATAE
HAEBGE FRINHH P B o X PRI PR XA I RF @ Kz oy Ml except 14T, THAIN
N2 FELBYL WA, #ILT C SF R HAIE = .

expression -- LA W DK FAMEMTEARIC. BAihil, — DRI ITCROIAFIHE. 45K,
JEPET A IEFATER BRI IIL S, ENEEE SR —ME. SHZHAMEF AR, HIEAES
i PERE IR IEAFFEA BB R B statement , B0 while . WR{E 28T A AR RA .

extension module -- §JEREH DA C 5 C++ Zi 515, {8/ Python [¥) C API >k 515 F %0 DA K P A iE

S

T2 H..

f-string -- f-p4FHs AT £ B P BTSAOTEAT S EIREEFEGRON CE-FAR R H) AR S AR R T (A
5., £ PEP 498,

file object -- SCAFXFGR XML ) SC{F APT DAREI N EBIRAIXTSR (A read () B write () IEAERYIT
5) o MRIEHAET SRR, SO R AT DAL P BLSCREAESCHF, XA f, SR M@ ISR
AR (PIANbR R A/ . ARG BT, IS ) . SURR R WP ST R 3 2 80A.

Sefr b A =R BIR SO SR SRR =] S, G — i) S DA SR . BT E
TE fo b, AIE SO SR TE e A open () PR%L.

file-like object -- LTINS % file object B[R] il .
finder -- #ER2Y —Fh S22l A R T AL loader XIS,

M Python 3.3 FEAFAEP AP RAI By Tk 253K % LG sys.meta_path {[# [, DA Kpath entry
finders Bl & sys .path_hooks ffiff.

WL 5 1 PEP 302, PEP 420 # PEP 451,

floor division -- [n] FIUEEBRI: 1) T 45 A B BT BB B Bk . 1al N U BRE B B 2 // o BN,
HikX 11 /7 4B EERRE 2, MEZMRWEF SBMEERERR 2.75 , HEFE (-11) //
4 2R -3 FHAXRE -2.75 @ TRy ASEIREE R . UL PEP 238 .

function -- g %L 7] AU A 3 3R [l S AME ) —d1iEA) . 38 R] DA HAR A BB Z A A2 HAE R BUAR ST
B . 5 Wparameter, method F1 function 2577,

function annotation -- PEhRTE R4 %) B EUE S 80 R [BH{E R annotation .
PRV R IE T R 2042« BIan AR s Z A int SEOF LR E—4> int {H:
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def sum_two_numbers(a: int, b: int) —-> int:
return a + b

PREARHETEA R PEAR UL function —7 .
1 2% variable annotation 11 PEP 484 %} IV S GEAHEIA o
_ future_ —FpOfiidle, IRARRT BT R E -5 24 BRSNS BT T S R

i?.(iﬂ}er/\ _ future_ BIHIFXTHE A EAR EORE, AR DA B T i O AGE 7 PA ST B
2RIA:

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

garbage collection -- Kr YNl FEHOAN PR B 7725 BB I3 A2 . Python Je i ad 5| VT AIOM— A~ BEAS A6
%D?Tﬁl‘iﬂﬁﬂ‘%’lﬂﬂE’Jﬁﬁﬂnﬂ@iﬁl%&ﬂéﬂhﬁiﬂ;&ﬁllﬁlm AT DAE ] o AR 42 i 135 ] it -

generator -- /EJRES 1R [0 —Ngenerator iterator W RREL. BB ARG R AL, Klﬂ MAETHES yield £
iﬁfﬁ%@?i RYMEMLL for-TEEAE F s /2T next () HREGE—IREL

PR SR, RSO T T AR A R B m%ﬁ%%%% KIS,
i

generator iterator -- K235 RES generator BRI S .

l/l\ vield IR, LY ERA RS (B MAL AR ty 54]) . 23% £
HIE R BT, B MBI AL E RS IT (L‘ﬁtu\lﬂﬂﬁﬁﬁﬁﬁﬁ%ﬁﬁéﬁ 1 PR B IR ) o

generator expression -- LR AIE R & M LAY RAL. BEHEERG N HEREL, FHERE
A~keyword:!for T4, & LT —MEHAS R JEAT— AN 1) keyword:if T, DA A #RIAR
2 R HNZ RBUE L — RS

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

generic function -- {Z R B M AS [R] 1 S BY SR [R] 46 10 24 eR ROV 2 BRIV eR B . AR sk < ey R B 053
A E %A AN SE P

i Z Wsingle dispatch RiEFRS<H . functools.singledispatch () igs A & PEP 443,
GIL 2: [ global interpreter lock ,

global interpreter lock -- 22 R RESS B CPython fRERERR TR B —FHLE], BRI 2] LA — AR
AT Python byrecode., JEHLHIE AT BEXTGARAE] (FE dict SFEENERA) £X} #7;2175 [ELi0] =SS
A ff b7 CPython SCBL. A/ MEREAH IS R 2 KRR is T 8, AR 4k 77 2 ib
RS FRIEATIE .

A, HELERE B =07 R RS T A SRAT T R S ZAT 55 A s 45 s A IR GIL
SO, FEAT VO #AERHB 2 SR GIL.

PMERIBIZSCH <A A" mOfReas (8 U\E?HE’JMF’%EA%%@E) %5 A, THOTER
? Bﬁiﬁi&@%*ﬁﬁ KZBIEN . FATAN, FOlRERE M & (0 S B AR A R SN AZ 2%, AT A 4
):l

hash-based pyc -- J& TW5 Ayt pye {5 05 R 5 SCAFO e i 0T A 5 J5 A8 S50 ) A i A HC AT R ) 5 1 T G A
XA, 2, pyc-invalidation.

hashable -- ﬁ"{a‘ﬁ — AR G W A (B A SR AE AR Ay S N AR O, SRR TR A (ERERA
__hash__ () J7ik) , HATDARHABXT R AT (EREREA _eq () k) o WTAI R0
fﬁﬁﬁ*ﬁﬂﬂ’]ﬂ“%ﬁﬁ%iﬁ iR A S
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]G A P QAR X SRR AT SR AR B I A BT, PR DAk S Bl A A PRS0 s A fE

KZ L Python WA TI AR Y EXTRAE WA 1Y WAEZgs (Blans)F£oi v i) AT A; AnjAs
Zien (BINICALIA frozenset) {4 EATKICEY A G A 2 TR H P U SEBI T4 2R
BT . EAERRE-—EA HE (BRiE2ESHORE), ENMSaaEEmAd s ETeilmn
id().

IDLE Python ) IDE, “HERJT K 522 BB MISESCHEE o 2 Python Biifl S AT PR ) A 20 ALt 1R
LiEINT

immutable -- ARG BAEEERN R AR RAUFEL T FAREBRICH. R R AL
AR o WRIDAFE— DA RE, WSRO R EATE TR R A (E R 25 AR
BN 5 L

import path -- S ARE B E (S04 50 ) 4UNMPNR, SWBIREIparh based finder FIRAEHK A
Hir. AR, WATESFEEKRE sys.path, HIFRFABMATEER A LHRME) __path__
JR Tk

importing -- §A &ML A Python fURAE N 75— MEHLH Y Python ALY BT 6 I AL A -
importer -- AZY EHITMBBIRATII G WX GBEET finder g T loader

interactive -- 28 fi. Python A — P32 B MRS . X EME VRV DATEMRER PR AT M A B I ERis=, A&
JESL BRI PATHF AR SR . REEERAE SR T 830 python (WA K, 0] AATHENLK 3
P E SRR RES o XM AR T s AR RN A — R IR A R0 T K G TR
“help(x)“)

interpreted -- fiFEXY Python — @ MEREALIE =, B2 XM @4miFAE S, BIRPIE BT 17 54
BRI A TR . X R SO T DA B2 A T A A5 S OB n] SA T SO AT ke
RUEF R R AR AOE S RO AR R, (B MR R TS g . 2 Winteractive,

interpreter shutdown -- fEREZTCPH U ERCHIT, Python MERESRRFE A— M EIRIZ AT R BOT 22 BT
AEDBCHIR, PIIBLHAIAS T G N TREESE . Eb R 2 WAL R eI 35 o X il R i P E A
e 555 U R A AAS AT o FE S P BERAT I AU T RE B B A R, TR LB OB ) B U
CAFARL (8 ILE 017 PR B AL 45 ) o

fRREAR T Z I RN main_ BOREIT ST A 58 AT -

iterable -- n[IEfCR} 4 BEAS B — 1R [0l Ho A B A 4. AT AR G i 01 T35 B AT R A 2R A (A 1ist,
str fll tuple) AR EEAE RS RABIA dice, T % DAREX T __iter () FIEESRELHT 5
7 1B __getitem () FIEMAEE HE XML,

AERR R T for TEFFLA RS2 HALTRE—AFHIRH Ty (2ip () map () ...)o H—PATEA
MENERSEAEHNERE iter () B, BELRENZN RN ENAL . ZFEALSE T T EE A —
Uk Iy o AR AT SR, ARIEFE AT LI iter O B3 H CABERENSR . for iR N
i B B AL BRI LE4RAE R — Il ) R i 24 28 B ORAEAR IR AR R8s . S Witerator . sequence
PA K generator

iterator - (XIRAF HORFR —EAHALIRRAIN G . BRI ERAN _next_ O Jrik (B HALA N E
B next () FFBAREA I 48 B TR NG| % stopIteration i, FiXmfk
REX R P IEBIR AR, RERAH __next () FEHSHIRGIK StopIteration Fi. ik
RALARA __iter () JFIEARIREZEARXT R B &, MGEAE E t2 TR AN 4, Al
HFHAR AR & MR 6. — D RE W BISNEIRLE S 2 R B D7 R A (O . A
X (BN List) FEARRRIMHAMAA iter O BMBEGRTE for MR E MRS P E— DTN IE
HEs e WERAEBEHE O AR IE A S 20 17 2 1 1 AT AR R Y ] — iR AU X &, LR
RGBT

W25 B £ F typeiter.

key function -- it pR%EL G R B EFREEBEPRAL, A2 BEAS IR ] H T HE7 SCHE B W R N 42 . 9120, Locale.
strxfrm () TR — ARG DR 202 A HE P 5
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Python W 1 2 T A fu v ) B8 R HIOR # il e R HEAL B 40 4107 K. Hh 46 min (O, max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapq.nlargest () PA K
itertools.groupby ().

LA E— MRS Z M. B, str.lower () AW ARITEZIE K/ NS HEF B E. 34,
SRR IS 1ambda FRIXHAEEIE, B4 lambda r: (r[0], r[2]). & operator Bl
PET =R A S AY . attrgetter (). itemgetter () Ml methodcaller (). iE&H WATHEF
— 17 AR B 8 A S o 50 s

keyword argument -- JCHEt = 25 S: Ulargument .

lambda A~ liexpression ¥4 I BE 24 INBREREL, kXS AE R I k. 4% lambda p& AT YE N
lambda [parameters]: expression

LBYL “Jo#rF kiR S SCH S . X PS4 5 XAS 2 AE B4 T ) sl 4k 2 B e ARG A mi b 2k Ak b
WAE G EAFP J =G O b, AR @ KRB if 54,
T2 LMY, LBYL S8 “&F/" M “BR” Z B AFMsag M. flan, AR if
key in mapping: return mappinglkey] [ REH TIEMAEAEZ 5 HAMLFEM mapping 175 [%:
T key T AR o SRR S A A sk (s ) EAFP SOk g

list Python P& [1)—Flsequence. EIRA MHNFR, (HHE AT HAE S g el m AEsE 80 3%, TR e s
FIEF RIS 2B R O(1).

list comprehension -- F#Hfi 58 b B — A 3 1 ) Bir A BER 4 o0 R OIF R [ 45 R A R iy — R BB B Y.
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥FAEK—70
) 255 JE S SRR BT N FEAF R (0x.) K. Hoh if PR AT RER, 404 )
range (256) A TCRABSPEALHL,

loader -- JIELZS TASTIBBRIIRT R . BALHUE X4 K Load_module () WYTTIA. I8 T H—Afinder
Rk, RS PEP 302, XfT-abstract base class W] 2, importlib.abc.Loader.,

magic method -- BEAR Jj 7k special method A AETE R [/ ] .

mapping -- Wit — B SCRHE R AR S T Mapping B MutableMapping fili5 2K i Tl E ik m 2%
XS, 2 H T mFE dict, collections.defaultdict, collections.OrderedDict
PAS collections.Counter,

meta path finder -- JCIRFEHEIREY sys.meta_path IR IR B finder. JCERBEE LT Spath entry finders
AFAE AR I AA A
A A importlib.abc.MetaPathFinder T EICHAZE TR as T SLII T YE,

metaclass -- JLR —FpH TOIEEMAE. B8 LESEA . RPRFEENER, oRATTEZ R =124
HAANEA R IR T PR R ) G A iE 5 AR Rt — A BRIASE . Python (4R3I 2 ALTE T 7] AR
AEE TS KR H POKIEAFEXAN TR, (HYFE IR, JoIEnT S ptsn K oA iy
Z. ENCHH TCEE T HE . MR ar: ., IRE e, St agl, AT 2455
L5 S I metaclasses.

method -- Jjik TEANTRE AR, WERAE RSB — AN BRI, R 2 R BT AR
HE—Aargument GRE 4N self). &I function fnested scope.

method resolution order -- J5 7LD 77 VA MRAT I 502 1 A 4 5 I R S T - S8 S5 Y« 1
A FE Python 2.3 JyVAEATINT T f#H 2.3 BUEE Python T8 T FAH 3¢ BT .

module %5 /& Python (RS —FRLHZUR N . A BIRA ST H 44 250, WAL S Python Xf 4. Bibk
Al 3E L importing BEAFEREMNELE] Python 1.,
Y Wpackage.

module spec -- BEJ RS — 4> iy 44 25 8], HoAp S T s A X 3 AE . & importlib.
machinery.ModuleSpec B,
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MRO Z: W method resolution order .

mutable -- WXL AERIR A ALEH: 1d () PRAFIEE O T SO HIRE . 53955 Wimmutable .

named tuple -- A cdl ARif “HAICA” W TAEMAR A ocdl, I BB RS [JeRIEREM T 4 K8
PRV SRR . XY SR AL B 2R ] REH A HAARR I
HENERBETHA T, 35 time.localtime () fll os.stat () PREME. 5 —A6lF 2

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

AL B e E R (BN TR A BT ). oAb, B SO nl il # HE2EE UM tuple 4RI S
AR BT AR A . XA AT T 45, SiE M T B% collections.namedtuple ()
g, JE—FIr SGE SR — T T4 5 sl N BB A ST TS I T ik

namespace -- iy 4530 i S HEAEBE BRI, i S EA R, SRMNER, B8 inE
i s IEﬂ (TEFEZMN) . s 23 [E B 1E a2 th 2R SR b . BN, s builtins. Open '?
os.open () AT H 14 25 AR K Ax . A 2 (A 1 B TR A e S SR R FiOok 35 Bl
ﬂiﬁ‘l‘i*ﬂ—ﬂ’ﬁi‘)ﬂ@ N, random.seed () Bf itertools.islice ( SUFFIJ%{?EED%EETJX%@@;E
 random 5 itertools 4> BISZIR .

namespace package -- #iy 4723 {1 PEP 420 fr5| Apg—f U9 HAE TR A package, #2423 [ 600 DAY
B LR FLRYD, /\T”Jiﬁf( Sregular package AR, FAENTRA __init_ .py X
HR[ % Wmodule,

nested scope -- kR BRI 75— @ GER NG HASRRE S . BN, 15— Rz e SRR T PAS |
HIE B . TR EE B B XTS5 AR ATRE IO R m i S R T s N2 1E
iﬂ;ﬁa El, 2RARNESWER T2 Rtwa 250, i nonlocal KR IS ASNZER

new-style class -- Ji ¥ X H i © g T G S R 28 X0 IHFRIE AR 5E) Python fiiAsH , A H7=X
FERENS [ F Python By o R TG, BlAN __slots_ | #iidfF. #5MEJEME . __getattribute_ ().
RGBS S,

object -- ¥ (LM EARS (JEbEsifd) PARTIE AT A (k) BI%dE. object 2T ilnew-style class f]
RIZEESY .

A Pl R T 6 55 T B Python modules MBI L, A2 A __path_ JEEAY Python
B

%2 W regular package Mlnamespace package.,

parameter - J55 funcrion (877%) & XG4 350, THSE BROT A —Avargument (S{ERELERs
BT, ZA%). AR

o positional-or-keyword: B 5 KAET, FEE— DA AVENIZ E A B AR DAME R £ 42 A%
ABSEZ . BOREAMIES KA, BRI foo Al bar:

’def func (foo, bar=None): ... ‘

« positional-only: {XFROIE, @ — A REEEIL I E L ARWS . RAE 2 A ek B0E X
MIESIR P ENZ G —A / FARES, PIATTIER posonlyl F1 posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘
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o keyword-only: {USRICHET, 50— KA KA ANSEL. (R KT TR S ]l S e R L
E ST S ) R P & AT BB IE S E L NN EIR S Z Aii— * RiE L, Blns
T ) kw_onlyl F1 kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

« var-positional: ]S, H5E W] ARt — MEBECR B O B S B BT S (FEITEHALE 2
CERZNESHZIG). ZFES RS AR * RE X, Bl FE args:

’def func (*args, **kwargs): ... ‘

o var-keyword: WAZ IR, HEE W] DARR TR AR R TS HC (FEOIMTE bR S B B2 il %
TFERZ)G) . BMESWEAEESZAAREME ** w3, BI LR kvargs.

TS ] DARI I8 E PTE LS4, AT AR R SEn] e S804 i BAE
5% Wargument RiEFLH . SHEESH RGP R)E ILAE, inspect .Parameter 2%, function —
L% PEP 362.

path entry -- J4E A 11 import path i — ML E, S8ipath based finder A E T AR

path entry finder -- J%1%2 A 23S (F—R[ RN 28 sys . path_hooks (Ripath entry hook) & [8] ] finder
WG BRI i path entry S g ALHL .
5% importlib.abc.PathEntryFinder DA T #BKIEA D AR I SLI ATV

path entry hook -- JE#E A V8§ —FPal XIS, FEHITE A0 & 4R RR A path entry H B 1 0L T Rghs
H sys.path_hook #|FiR M —A path entry finder.
path based finder -- 5 T B AR AR BUAM—FhLs 12 &2, ATHE—Aimport path T A

path-like object -- JE1ERM R R E D LRGBS . BRI R T UG — D RN str 80
bytes X%, AR — LM T os.PathLike NS . — A 3HF os.PathLike FRAIRTS
AV os. fspath () BREEEWN str B bytes BRI R EG KL, os.fsdecode ()
os.fsencode () AJ#H B RIAIRIRTG st 8 bytes FERLER . XI5 ZH PEP 519 5] A1),

PEP “Python 532 18" [HIELHE . —A> PEP i@ — it 3R, FIoKIn) Python # IXHRHHE B, ifliiA
—A™ Python [ #3GERE: S HEFE S EREE . PEP W 24 $2 (MRS A 1) B A KA 1 T B SR P 1 S B 15
PEP |9 VE R de th S Bt . R DR RS 15 DA A AT Python (3T HL R 40 5
SRR B ML . PEP WVEE A SULAEAL X YR 3, Ff R ) 2 e A SRS o
Il PEP 1,

portion -- {85y H K — a4 AR A H SR NSO (BRTREFFRCT > zip SUPFN) , BLpsE UL
PEP 420,

positional argument -- i ¥ 25, S Wargument .

provisional API -- £z API ¢ APL 59 B HERRAENRIHE FE Y 0] J5 A MR UEZ SN I F gtz 1 . B
SRR EE A S A E RS, (HRBHGARCE &, ST BETERZ O IF & 1 A U B 1
THATIE AR (R EEBRIZED) . WSO AR SHEEIET - (FE APTGINAZ i
R B ™ L I I 0 A I AT B XA
RIME X APLORUL, [0 G AARE W E MR SN B aiIffoe iy 27—l b8k i oA iR
2R RS IRA B —Fh ) IS A R R T %

AP BRI AR ALV ME ERR SN BT, AN 2 T80 MS K IS TS T IR . RIS I PEP 411,

provisional package -- 8[540 2 I provisional API ,

Python 3000 Python 3.x AAk L AWERR (X144 FHERAS 3 1) KA B iR TR I Bl L L T )« A i
YA “Py3k”.
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Pythonic fi— Bl —BeAURS S8 BE0G 1 Python i 5 B A9 WU AIER S, T2 0 LA i 5 v o )
AR SR SRS . AN, Python B WU SR (1] £or TEAIIGER A P — > AR AR S P Y BTy o0
o WZHAE T A AR, A Python I AT I 2 PR 6 — DT B

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

TR R A 3575 B Pythonic #7752 X FERY:

for piece in food:
print (piece)

qualified name -- g #F8 —APARUS 2 BRRIA PR, R ABCHAY 42 R A IR D b SCROFEN 2K B
ROk BT, AHE L PEP 3155, W T im R R BREBONE, IRES SRR 47—

>>> class C:
class D:
def meth (self):
pass

>>> C._ _qualname_

IC’

>>> C.D.__gualname

'C.D'

>>> C.D.meth._ qualname___
'C.D.meth'

295 T 5B, IR E & ARECAPR R B PSS IR R B A, P S A AL
£, Bl email .mime.text:

>>> import email.mime.text
>>> email.mime.text._ name_
'email.mime.text'

reference count -- S J 8 XHFEMN SRS HRIEE .. 425 FTEMEAZR, Brafic &R gore
e 51 THECH Python AR eyl 7 2 A Rl Wiy, {H'E @ CPython SEILH)—A KEEITER . sys FidgE X
T—A>getrefcount () pREL, &7 5 AV H B R FRE e X 095 | T4

regular package -- WML LG package, B ER—1 __init__.py XMFRYHR.
%2 Jnamespace package

_slots__ —FPEYERNTRHIAE ], 1L F5E RS B S0 Bl J 1S 0 R RS R S ) 7 MR T N . BRI
TARGAT, (HARZAFAIHAE S, S RRBEAEDBAEOUT R, BN R,
HH A S RSB

sequence —Ffiiterable, B SZFFET _ _getitem_ () FRIKERM R RS TR TR TN, IFE
LT —MREFIKER) __len () H¥E. WERIFFIRAFA 1ist., str. tuple filbytes., HE
Bk dict 3 FF _ getitem () Al _len_ (), HEHIANETHEMIEFY], FAEAELE
i AT i) immutable ST AEHE %L

collections.abc.Sequence IR H LK EN T —TEFEEWRE DO, BFE __getitem_ () I
_len_ () ZAMNXEINT count (), index (), _ contains_ () fil __reversed_ (). SZHLIL
PR R RBAT DAME register () SRR

set comprehension -- 241 A AbHE— A ARERXT G I Ir g s TR R IS RE G — P BB B Y.
results = {c for c in 'abracadabra' if c not in 'abc'} BARFHFERES (',
'd'}. £ comprehensions,

single dispatch -- 5Nk —Fhgeneric function 73 IRIE, HLHEET SR RBUREREH o
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slice -- Yy 3l 7 AL E T HfsE sequence f—F o HIM R o YT Rl S FARPRCORBIER), 76 [1 4
JUALAB SRR, Bl variable name [1:3:5]. Fi&S (FAR) ARCTENTREE slice Xf
%o

special method -- §§5% 75 —Fli Python [SC HIRYTik, MRS A FEB PATHS & BAE T AARIN AR 45 . X
PO AR 1 A BN R . R 1 SR 2 W, specialnames.,

statement -- i 4y EAERRTE (— RS CH) ABERAL. — B R] DR — Dexpression BN
FHEFHILEM, PN 1f. while B for,

text encoding -- SCAGIIRER I TFF Unicode P45 Ef 4 51 HR I b 2 o

text file -- SCA SCIE —FPRENS IS st X file object s 8 — > SCASCESL R B35 ] — T 18] 21 B e
WOt B shibBrext encoding . SCASCFRIH FAFEASCARE (" 5K 'w') FIFFRISCHE. sys.stdin,
sys.stdout PAM io.StringIO 3L,

HiSFbinary file T IEREWSIRE F 9 2T 2 B R

triple-quoted string -- = 5|3 fF i RSN = MELXNG]S (7) WFHEGS () BWFREH. ENTED6E
ESERE M5 SRR TR A2, B2 ENAFRETFR RN EE R
SRS G S AT S, I H T AR AT JoTh S R REAT , 7RSS SURY AT e IR B4 A

type 87U E—> Python X4 8 TAH AR AAKTGAREA —FZEA, THEXRREA, v RASRE
B _ _class__ @Mk, gl type (obj) KIKHL.

type alias -- JERUHF, — A IAURY[R] A, BT SURIEIRBURE 4R E IR IRAT
KRB BRI A 2 22 . Biln:

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) —-> List[Tuplel[int, int, int]]:
pass

AT DA e

from typing import List, Tuple
Color = Tuple[int, int, int]

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

Z 0, typing 1 PEP 484, H g% i I RERY RGN A .
type hint -- RBEfR annotarion JAF R FJEME . BRBINIES SGR ME TS E P AT

KSR IR T IR, Python ANEOREEME, (HHFXESRA M THEMEN, FF 7l thd) IDE SEH
[BEIEEERR

SRR KM B R T AGE typing. get_type_hints () RPjF, {HJRHRAE RN
AATEA.

Z )l typing fil PEP 484, A%t HI) RE R A4 -

universal newlines -- it — PR SCARI 2, FFOAR ICE RSB R A AT A5 RARAS - Unix 14745
RZ5E "\n' . Windows fJZ55E '\r\n' PLKIHHL Macintosh (2% ' \x ', Z i, PEP 278 fil PEP 3116
Ml bytes.splitlines () JfEHEZMHEILH .

variable annotation -- 28 Hibiid: XA & B B M annotation

FERREAS R R R PRI, 3 ] e H
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class C:
field:

'annotation'

ARl H PO E R 2 A

BIGNPA T AE B2 int JRAUM(E:

count: int = 0

AR BARYETR IR RN R I annassign —7

5 &% function annotation, PEP 484 1 PEP 526, F. A% o584 FEANTHIA

virtual environment -- JEHIIAEE —F R ] PMEZNBE 22 1T EREE, 214 Python I AT FH AR 5 7E &2 25 il
Ft4% Python 43 KA K A ST E| [H— RS izt HA Python N HEEFAYFTH

W&, venv,

virtual machine -- JEHHL — 5 5¢ 43l i B0F E SCRYTHSEHL. Python K $UHL AT PIAT 7 45 ) 4 136 4% T 26 I

i) bytecode.

Zen of Python -- Python 2 F13i1 Python i SN 5772, 47V FAR 5 (6 BCRhifi 2. 2B ILRLEE DY
B TR A import this”,
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APPENDIX B

i A

XL AR Sphinx M reStructuredText YA K, Sphinx &—4~% NALHE Python SRS 4% 5 i) SCRY A= a4 -

AR R THEZ I R, BT EREEZE T, I Python Ao USRGEAR Ny BUAE H Uik, 355 P
reporting-bugs AR S5 . FATTRE RGBSR !

FE I
o Fred L. Drake, Jr., J5ff Python SUR T HAEZ Q5 , ARZ IR Z A
o Docutils #f40 W H, A7 T reStructuredText LA R F Docutils {4 F44: ;
o Fredrik Lundh fJ35 H Alternative Python Reference, Sphinx M F153| TR Z AN HI S T

B.1 Python JC#ipYaikE

AARZ X Python 157, Python FifE A Python SURA TR, Bl Python YIS 3 % 1) Misc/ACKS SCF:41)
T TR

AT Python 4t X ARITIHR, Python A4 1 AL H (R SCRS— IHIHRAT] !
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appeNDIX G

7 B FiF AT

C.1 zR#pImE

Python 17 225 A T BN BABFE ¥4 (CWI, U https://www.cwi.nl/ ) f#) Guido van Rossum F 1990 4E4{;
W, AEA—T 1M ABC HiE & . 48 Python (35 T2 % H H A AR TTEK, Guido {52 H +
AR .

1995 4E, Guido 7£#52 Je WAN B E Z A 5T 22 7 (CNRI, 0, https://www.cnri.reston.va.us/ ) #k&EAth7E Python
ERTTAE, FFEIRE A T 2 AU

2000 471 H , Guido FI Python #%.00FF & |41 BA#4 %] BeOpen.com {247 T BeOpen PythonLabs [P\ . [F4E1 H ,
PythonLabs [#]BA%% | Digital Creations (¥} >}y Zope Corporation; [, https://www.zope.org/). 2001 4, Python #%{4:
H4g2x (PSF, I https://www.python.org/psf/) B{37., X@&—A>% A4 Python A1 3 HITH AL A1 @ ) IEE
221, Zope Corporation FL{F /& PSF 148 Bh ik 5 .

JTA ) Python FASHS IR (4 IR & X2 7 https://opensource.org/ ). Pisi I, #iKZ%L Python it
AJE GPL AN FRELE T RAMAEN .

LZfhRA | RE F i aEE GPL#%& 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI Py
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 | 2001 PSF 7w
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF P~
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF =
22 REE | 201 2001 %% | PSF =

{Efi: GPL A AR M Python £ GPL N k1. 5 GPL AJA], Frf Python ¥4 Al IEAR FL &4 R 1B MG
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RIS, T TC R TR P Sk . GPL SRA R VF AT UE(E#S Python I DA HEAE GPL " AR5 A (1 5
HHERFAHENATT .

I ARZAE Guido 155 F TARRYSMIRG IR, (151X 28 KA A Wl E

C.2 FRER= LAIH 5 & A Python ByZRFRF0F M

Python BRI TR (I ARG PSE 38 7T 12 7033

M Python 3.8.6 JF4fr, SCREAH YA #AEHE AU A TR R TR 52 PSF VR ] PRSUNI SR 45 2 BSD 8+ HXE
VAT

K840 5 AE Python WA @B TR A VFAT . X LEVF Al & SAI R VAT Z N AU — 1 i . A7 KX 2t
AR SE RS RAE S I Tk 0y 78T 55 3.

C.2.1 FF PYTHON 3.8.20 #y PSF o] finil

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

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

3.8.20 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 3.8.20 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 3.8.20 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 3.8.20 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
3.8.20.

4. PSF is making Python 3.8.20 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION..
—~OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.8.20 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.20
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.20, 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 3.8.20, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 ¢4 BEOPEN.COM o] fihil

BEOPEN PYTHON FFiE 4 AT 156 1 iR

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

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

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

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.

(Rt

C.2. FKESHLAHMAXMEM Python ByRRFIF ¢ 129




Python Tutorial, 445 3.8.20

(22 30
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FAF PYTHON 1.6.1 ity CNRI ¥ a] il

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

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

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

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

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

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

7. This License Agreement shall be governed by the federal intellectual property

(Fotakss)
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law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 HF PYTHON 0.9.0 F 1.2 #) CWI ¥ o] HipiY

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE .

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.20 DOCUMEN-
TATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 Wi YT o] S8
AT Python % ATHLCTAG S5 =7 B b VAT RO , AT AR A28 LRI

C.3.1 Mersenne Twister

_random A E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 25 113,
. DA (FFH):

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

Before using, initialize the state by using init_genrand(seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C3.2 EEx

socket #HH ] getaddrinfo () fil getnameinfo () pREL, XLEpRELTFEAIDAE WIDE i H (http:/www.
wide.ad.jp/) Y EAMIE SCHEH

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.

C.33 RLEEFIRS

asynchat fil asyncore B4 DA R EEHA:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &8

http.cookies Bl &L FFEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITERR

trace HHALE DA I

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#§

uu AL DA AR

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML 23 =R A

xmlrpc.client fEHVEL S PARARH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

(Rt
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll fHE S DA ERE:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select HHKT kqueue fRHE H AL 5 AR A HA:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

(Rt
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 34414 Marek Majkowski’ %} Dan Bernstein [ SipHash24 LA BALS PA N AEHA:

<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 ML T CiES Y dtoa F strtod FEEL, HI T8 C 153 By A0KS B B g4 e - 74640, i
David M. Gay [ [E] 44 U IR T, 1Z 30424157 ] M http://www.netlib.org/fp/ F k. 2009 4£ 3 H 16 H& 3|
FA S5 2 S B DA SOBCRITAF W] e

/****************************************************************
*

* The author of this software is David M. Gay.
*

* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

********~k****~k***********~k***********~k*************************/
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C.3.12 OpenSSL

WEARBEAERGE AT, W hashlib, posix, ssl1, crypt S| OpenSSL Bk & dEfE. Mok, &M T
Python [#J Windows il Mac OS X ‘%% 7 7] fig td 4% OpenSSL FERY#E D1, Fr ATE AL 151 1} T OpenSSL 14 7]
U5 DL :

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

L T S I S N S S S S N S N S S TS N S S S A e I T S N S S S N
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SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eayl@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

L I R SR T S N S IS S S S N S N S N N S S S T S N S N S S I I A

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1.

Redistributions of source code must retain the copyright

notice, this list of conditions and the following disclaimer.
Redistributions in binary form must reproduce the above copyright

notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

Eric Young (eay@cryptsoft.com)"

The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).

If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

(Rt
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THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]

Lo I A T I S S N S

/

C.3.13 expat

BRAEBE ——with-system—expat BCE THH, 50 pyexpat § AR M5 expat R4 DAL EAY:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINEFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.14 libffi

PRARMIN ——with-system-1ibffi WU THE, BN _ctypes ¥ HNE (17 libffi JHEH5 DIH Y

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘'Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ' "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

R ARG EAREIRY 21ib BAKIH ek T A, W 55 zlib JACR 8 DR 2 1ib 4%

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {#i W& M 3L IR EL T cfuhash T H:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

PRIEMH] ——with-system-1libmpdec FLE THIE, G0N _decimal FEHSE 427 libmpdec 45 D14
1.

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

(Rt

142 Appendix C. F55EFI¥F 5[ iE




Python Tutorial, %475 3.8.20

(£ 50

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N i EH

test £ (lib/test/xmltestdata/c14n-20/) 1 f#) C14N2.0 ik & 4} S P T W3C W 5k https://www.w3.org/TR/

xml-c14n2-testcases/ , FAR#E BSD ¥ IF (=430 K47:
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 fol-

lowing 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.

o 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 PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBU-
TORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUP-
TION) 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. WrRERHayiF o] 518t
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RRILER B

Python 53X {7 304 :

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

AT A © 2000 BeOpen.com., & B FIr A AUH] o

AL © 1995-2000 Corporation for National Research Initiatives., {7 85 A B .
WAL © 1991-1995 Stichting Mathematisch Centrum. % & FIrg AUF) .

A RSEBM VALV, 200 L AeF Tk,
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EFE
..., 113
# (hash)
comment, 9
* (asterisk)
in function calls,?29
* %
in function calls, 30
2to3,113
: (colon)
function annotations, 31
->
function annotations, 31
>>>, 113
_all_ 51
_ future_ , 117
_ slots_ ,122
TRLE
PATH, 47,111
PYTHONPATH, 47, 48
PYTHONSTARTUP, 112
EA
for, 20

A

abstract base class —- £ & %,113

annotation —— #ryE, 113

annotations

function, 31

argument -- H#, 113

asynchronous context manager -- ++ ¥ L
TXAEEE, 114

asynchronous generator —-- ¥4 & £, 114

asynchronous generator iterator -- 7
P A% R A, 114

asynchronous iterable —- R ¥ % Xt £,
114

asynchronous iterator —— R¥ %R HE, 114

attribute —-- B, 114

awaitable —— H&#fHx4£, 114

B
BDFL, 114
binary file —- Z3f#[X{F, 114
builtins

Ik, 49
bytecode —-- FH#, 114
bytes-like object -- FH¥AXZ, 114
C
callback -- [Hif, 115
C-contiguous, 115
class, 115
class variable -- %% &, 115
coding

style, 32
coercion —- M| XA H#, 115
complex number -- £ #, 115
context manager —-— L+ T X#&HEHE, 115
context variable -- FTFXZE&E,115
contiguous -- # %4, 115
coroutine -- WhAE, 115
coroutine function -- W& ¥, 115
CPython, 115
D
decorator -- X%, 115
descriptor —-- #HH &, 115
dictionary —-- ?J}ﬂ, 116
dictionary comprehension —- ¥ # 4 & R,

116

dictionary view —-- FHAHE, 116

docstring ——- XKEFEHE, 116
docstrings, 23, 31
documentation strings, 23,31
duck-typing —— #-F KA 116

E

EAFP, 116
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expression —- Fik#, 116
extension module -- ¥ EH, 116

F
f-string —- f-F4 &, 116
file
X%, 57
file object —— XHX £, 116
file-like object -- XHA X%, 116
finder —- &R &, 116
floor division -- i FEER %, 116
for
EA], 20
Fortran contiguous, 15
function
annotations, 31
function -- E#, 116
function annotation -- EIARE, 116

G

garbage collection -- X EK, 117
generator, 117

generator --— A k%, 117

generator expression, 117

generator expression -- 4 K HBEFLXHAR, 117

generator iterator —-— A Rk #ERE, 117

generic function —- Z & ¥k, 117

GIL, 117

global interpreter lock —- 4 fF B 24,
117

F{

hash-based pyc —— ET%HHFH pyc, 117
hashable -- ¥, 117
help

B E %%, 83

IDLE, 118

immutable —-- RHLXT£, 118
import path -- & AE#, 118
importer —— B A%, 118

K

key function -- # &%, 118
keyword argument -- X&F 5, 119

L

lambda, 119

LBYL, 119

list, 119

list comprehension —-- %|%k# &R, 119
loader —— Jn# %, 119

M
magic
method, 119
magic method —- JEARF ik, 119
mangling
name, 77

mapping —— B4, 119
meta path finder -- JTLEEZEHE, 119

metaclass —— 52,119
method
magic, 119
special, 123
Xt %, 73
method -- F ¥, 119
method resolution order —- 7 3 # R 7,
119
module, 119

search path, 47
module spec —- HEHIA, 119
MRO, 120
mutable —- T £, 120

N

name
mangling, 77

named tuple —- B 4% T4, 120

namespace -- & % JH, 120

namespace package -- #4& % [E 4, 120

nested scope —-— ﬁ%ﬁ)ﬂjﬁa 120

new-style class —- FHa.%, 120

importing —- §A, 118 O
interactive -- X 4,118 .

b t —— X#£, 120
interpreted —- EA 118 obJec LR

o open

interpreter shutdown —— @EHEXH, 118 FE g%, 57
iterable -- H# R4, 118 ’
iterator -- # K%, 118 P
J parameter —-- &, 120
. PATH, 47, 111
json

path

R, 59 module search, 47

path based finder ——- ETHBAWERE, 121
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path entry —-- B#&AH,121

path entry finder —- BN D& E, 121
path entry hook -- HBHEANHHF, 121
path-like object —-- B&EXZ, 121
PEP, 121

portion —— 4, 121

positional argument —- L% &%, 121
provisional API -- # % API, 121
provisional package —- #HEA, 121

Python 3000, 121
Python &&HEN
PEP 1, 121
PEP 8,32
PEP 238,116
PEP 278,123
PEP 302,116,119
PEP 343,115
PEP 362,114,121
PEP 411,121
PEP 420,116,120, 121
PEP 443,117
PEP 451,116
PEP 484,31,113,117,123,124
PEP 492,114,115

PEP 498,116
PEP 519, 121
PEP 525,114
PEP 526,113,124
PEP 3107, 31
PEP 3116,123
PEP 3147,48

PEP 3155, 122
Pythonic, 122
PYTHONPATH, 47, 48
PYTHONSTARTUP, 112

Q

qualified name —- [R& &, 122

R

reference count —— 5|4, 122
regular package —— H¥#Aa, 122
RFC

RFC 2822, 88

S

search
path, module, 47
sequence, 122

set comprehension —— £4#FR, 122
single dispatch —— B4R, 122
slice —— Y k,123
special

method, 123

special method -- #%kF i, 123
statement -- JE4], 123
strings, documentation, 23,31
style

coding, 32
s

MR, 48

Sy

T

text encoding —- XZF%@%EE, 123

text file —— SUAXfF, 123

triple-quoted string —— ZB|EFfF 8, 123
type, 123

type alias —-- KA 54,123

type hint —- XA F#H, 123

u

universal newlines —— 3 #4T, 123

Vv
variable annotation -- T EAFE, 123
EE &%
help, 83
open, 57
4,120
virtual environment -- E#M I, 124
virtual machine -- E#H, 124
xR
file, 57
method, 73

W
TS

builtins, 49
json, 59
sys, 48

Z

Zen of Python —-- Python zZ##,124
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