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CHAPTER 1

PRATEH A

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

LAV ERAT T BN AT BB ELALHE C/C++/Tava 2, (H4ah5 . 4k, M. FRmidiak e R MR 7 Wi EiE
TR IXSE R MR AT, R X I TAEE AR Z IR . a0, R T MEY s 5 m s, AN
A T TR — R BT
A8~ , Python IEUFREW B AR FEEL,

PRATDABF R IX 28455 4 5 Unix shell A5 Windows HEAL BRSO, {H shell JAIARIE K i )2 8% 3h SOOI A SOA
Blli, MAE S GUL R SR, IR ASS C/C++/Java Ry, (H BN A 58 10— IR R 7t 75 2L
FEPRARKAYTF At E] . Python WITE AL, [A]i 3 KF Windows, macOS il Unix #/ERSE, HRER BRI
PRI ST LA

Python BTSN, {HE TR ILEMARIAT , SL0ET KRB, AT ARARIT, 0 shell
WA SUALALILSCP: Python SRUEIBHIRKLTEL C % 5 fEh—H “IRRimUOHT , IR T im0l
SIS . TERRL A T I R, Python B Awk, L% Perl AR 2 R, 1 H.
TR WHE, Python HLk ¥ 7 T 4.
Python SCHHUARIF S HIIBI, ABEAEILH Python BUF AL . TIEPYEL T KBRS, {F0TF S BF )
SR AT DM (3.3 Python SRS:ML. SOCBIVAIE VO, RAHT . BHET, HED
LA TR B PR TR
Python & —FFREAIIATS, NTFBAEAAER:, IOV A RIF RN, EAOMRER SO T2 B, 42
1 55 MU AE P 4 R 2 S0RE, ARSI, o ERE A BRI T 2 BRI RE . N, B
T
Python BLF . Sk, MHHLSURMINEER C. Cor. Java ISR, FAIT

o REOLEHA ALV i ) R B

o MG, TR S I 4L

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

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

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

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

4 Chapter 1. ipislts



CHAPTER 2

Python fi# s

2.1 P RS

Python i RERs— AL /usr/local/bin/python3. 9 f{fEF; #f /usr/local/bin MIA Unix i)
BRIEERE, AT a2t USRS Python:

’python3.9 ‘

XHE, AT DAYE shell H13247 Python T o PR T DAERRZE4E H 5%, MR A PT BB e DI 08 A 2RE
AHE, st SR Python KMl RGEHE R . (FlI0, I EKETRE /usr/local/python.)
Windows 22471, M Microsoft Store %% Python Jii, A PA# ] python3.9 fid T . WHRZE T py.exe B
e, WAPAMEH py 4. 1557 setting-envvars, fi#t HAth 5 3) Python f#) 3.

FEFIRER, WA SCS5R4F (Unix B2 Control-D, Windows H /& Control-2z), st£iBHifREes,
IRHPIRZSIS N 0. AESRANREIR M, 8] AR AX D4 quit ().

e 30H GNU Readline FERGREE, IR0 S st PSRl AN, KW
AT o R R R S, FE IR IR Python HERFFHT, A Control-P. WrH| “mE” HURY, ¥
MISEHR AT IS RIS 2 X 8 Ae i 20 L, T IRDIRESE . WORBCA Y, sl T ~p, WA
SCREATARE S L RE AR M BN R 2 B A TR AT

AR SR 17 K000 Unix Shell: J115 tty 5 CHRAOARAER AR, 9T DA 7 sCHU BRI AT A s DA
A ASE, SR HER A SCPFR TN, WSRO AT SO B

SRR ) s — & python —c command [arg] ..., X1 shell ) —c 3L, HH | command
FHREIATITE ). T Python ¥4 23 (05 25 M S5 W shell JFRIRXT R IO 7AF, — RN T, BURUT 5]

ESFREEAS command.,

Python it ] PLYVEIAME . #iA: python —-m module [argl ..., &IAT module RYYEICH:, X
HRAE M T IE IR E 4 1 —F.
TER BT IBI AR, REAERAL RS HT, B -1 gl eA 7.
A AT T A T DL using-on-general .
" Unix RGO TR SRR Python 2.x %€, Python 3.x MERERRERIA LR AT S/ F4 A2 python.
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211 tfAS%E

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

2.1.2 ZFHEA

T (ty) BAFFPITIRQWS, MRRERAE L EARX (interactive mode) HizfT. FEXAEI, SR 2
Wit , PURMA T &84, ERATTEFEN=ARTS (>>>) Fo8; MAESTH, R K RRFH,
BAAR=AE (L0 L) BEARRRERRNS, EERRGIER . BARGE . BEGE, REA 24 R 1T

$ python3.9

Python 3.9 (default, June 4 2019, 09:25:04)

[GCC 4.8.2] on linux

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

WAZATRRERR, BHESAT. P i A

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

Be careful not to fall off!

LG REH AR 2 AR

2.2 fRBEZSMair A

2.2.1 PN A Gt

BRANGOL Y, Python AL SCIFH) 4t e UTF-8. X ARl SHf A R ZBOE S T4, AT 54755
T{EL. ARHR . PR SR U hnifE B U # R ASCIL P A/ 28 R4 e B0, AR AR R M 3
SFULZE . AR RN IX AT, iR AR IR UTE-8 Shd, 17 ELA 2 SRy SO b T E A 1
k.

WERAGE AR S, WSSOI, SR % — 1725 R . AT

’# -*— coding: encoding —*- ‘

HH, encoding W] PAJZ Python S FiRU(EE —Fh codecs.
Foan, FREIEH Windows-1252 g, JEAS SO 25 A :

’# —*— coding: cpl252 —*- ‘

5o —ATHI AT — BRGSO, PRBSPAUNIX “shebang” 47 F¥3k o DU, S Pl 2 E SO AT, Bl
LUE

6 Chapter 2. Python f##Egs
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#!/usr/bin/env python3

# —*- coding: cpl252 —*-

2.2, fRBESIIBT TR 7
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CHAPTER 3

1A
(U

Python i#

&

NEB AR BT (0> 5.) KA S AR, ZEA AR AT
FEORFF ISR NAS; RASERFIIT KA TR R i i o R3O AT B 26— n i
FIRGRZATaAN, HE, ZHRA—D2E1T,

APPSO, HELE Ay SIERE . Python FEREDA # TFk, HENZYHATEH . TERER] DALE
Pk, ARSI )G, EANBEAE AR R L. PR P # Slle # 55 TR T B AURS , Python
AEREERE, BB, AR AR

ZNGL IR

# this is the first comment

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

3.1 Python J]ff:it-5ids
PAE, 22— 2L B Python iy 4. JEBIRRESS, SfFERAF (>>>) .

3.1.1 Kr

fEREAT R BT R MARIAN, MaAmER. RAXEARERE: B85+ - . /1
AR — . (Hdn, Pascal 8 C); 455 (0) fikr 4. Bifn:

>>> 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

WRykisi (/) BRIVERSE. H // BB IIT floor division BWIZERIEREEL (2N s TR »
>> 17 / 3 # classic division returns a float

5.666666666666667
>>>
>> 17 // 3

# floor division discards the fractional part

5

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

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

17

Python Jf| ** iz B TE )

>>> 5 ** 2 # 5 squared

25

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

128

B (=) MTHRAZARRE. WIESE, F—MSERR AR BR 4R

>>> width = 20

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

WRARERESC (B, RIR(E) , B2 R n 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 £ THI SCHRAF AL IR A RALZ HBIIs H AL BEEAON T R

>>> 4 * 3,75 - 1
14.0

LHAAN, B hEREA S o fI Python 4 {ETHEEASI,  JiZAL 5L

4n:

WA AL R

>>> 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,

BN R R R

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

10 Chapter 3. Python %
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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 37 HAErFHA fil4l Decimal B Fraction, Python ifPNE 7 E%L,
Jagd 3 80 TR g (Bl 3+55 ).

3.1.2 FH5H

Bk T8, Python i W DMBAETFAFER . FAFERA RN, HE51S (- ) BREE () AR
TEMZERAR . 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 J{Eil5E%s 11
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(£ 50

—-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 %
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>>> word[—1] # last character

lnl

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

>>> word[-6]

IPI

R, 0RO —#E, B, 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'

DR RS IEOAMERA A s A WIHRRTIN, BOAMEN 0, AMSEHRG I, BOANE TR IS

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

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

lon'

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

R, WmaRuSUR I, EAUETREH. Ht, s(:1] + s[i:] BE%Ts:

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

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 J{Eil5E%s 13
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>>> word[42:]

[}

Python “FAFERRBERE UL, Eimmutable #)o I, 7 AFER ARG LB 2 A5 -

>>> 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 [ FAFER KK :

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

S W

textseq FAFFIE 7P KA, RTINS FhERAE
string-methods “FffH SCRMRZ AL TE 5 & #0071k

f-strings P B M FAFH FIH{E .

formatstrings {fif] str.format () &4 4 E .
old-string-formatting X HLi¥:k 7] & BB AL TR R AR

3.1.3 i3k

Python SC#F 2 fh B & KA, "R ARMEHAGTE R, RN F1&, BRI IRE, &

A 2IRAEE AR ICER, BT, &R

255 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 %
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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]

Simmutable FFFERRIR], 51 Ffdmutable 288, FHLP 28] PARCAS :

>>> 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 DAESIRAK BB INFOICE (GHEHKRMNESERNFELHT):

>>> 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 JfEil5Es 15
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(£ 50

[Va" Vb" ’CV]
>>> x[0][1]
lbl

3.2 EmgiFeiss—L

4%, Python i A ASE AL N "SR ZRHIMESS . BN, FIAZR'S LU RAE BRI aR TS, AR R

>>> # 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.

* BATH S EWAE: AN a Ml b FIRHEOM | . RE—ATUNT —RSEME, KT, %
FHARI A FRIEXEE, FRRAEE— BRI AL IR 2 JR R B ——RAEUT 2B A

+ wnile ISFHEAME (LR a < 10) KEHA—FIT. Python A1 C—FE, (ERTEBHEHIIL,
Tl BRI TR AR, BT L, (ERTFAATIA: KRR NI, 2
PRI B, R OI R M PR A LR . BRI S R C i —fE: < (NT). > (K
F)o == (5F). <= ONFSP. >= (KFSF) & 1= (F%T).

© PAITMROE Yt ag: Gt Python HEUEAM T . XA MOITH, MR MR A =i
(BHIRAT) o B SCAR G T LASE B AZ 2t Ay 2 A IR SCAR AR 0 SO F Bh it . 22
HUM AR IR, BHERE A AR e (T & A a7 AU 2 AR R e 5
—F7)o R, BB TR g

e print O BREHEHAESHIOME. B 7T AN 00280 (R, pii 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,

16 Chapter 3. Python %
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BRI LA

BT BTN while if4), Python if SCRFHME = A WA G4, FURRA A

41 if &%)

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

AEBAWEA elif Hr, else iR EN . X Felit Felseil W4T, M1 %L LMghit.
if .. elif..elif .. EHlal LS E L EIES Y switch B case {EATEEAL .

19
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4.2 for iEh)

Python [ £or 15415 C X Pascal F1# R[] Python [ for IFAIARIEF ALY (40 Pascal), B4 T
P SGEACPRINEE R AEIRE ) (0 C), MRS RSB FAFp TR e R B, EER

S BRI . BlaN XA A E R 4):

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

4

ARUME TE B U E 5 A 22 VAR 1Y) [ I8 B 2 AR 1) P2 . S 17 BRLI) Oy Y e ik AR 22 TR 1) ) AR B2 21 i ) 22

# 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 () A%

WE R range O AT A MEE2EHD:

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

S w N e O

AR P B 4 AR 4 SE B I ME ;. range (10) AEAE 10 ME——KBEHN 10 BFSIR T A AR R

range AT DA O JF0h, HATRASRSE E R (B2 oK) :

>>> list (range (5, 10))
[5, 6/ T, 8! 9]

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

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

TR RG | ERFI, TAAAEMH range () 1 len () :

20
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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 KRLEZECE T enumerate () BREAR M, BFEWLAIRAGHL5T,
TR B BT B> range £ & AR B AR B 04 -

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

range () RE A RAERE T RSN RIITH—FE, HHSLEMINEA . SR IAEPE N A —
AR [ A R, H A HIE A — S Ay s, IR 14500
XTSRRI LA Geirerable, &G VR BRI — RIMER RBEREF I SEL. for IERMIEIXHE
MREFPAALE ;s ARTEACR RAE A S E s E B A sum () -

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

ZIREMEERE LR M ERIT S, S ATIECKT RSB E S TR 254 X —3d, FATRATHE
list () WEZ40TT.

4.4 AP break. continue 4 M else -4

break A C FRIZEML, MT B HLH for B while JEFR,

TG SCRF else TA7; for JEERH, MIEAURI G HICR EFBIEERSE N, B while FEERIAIT IR
i, PATI%TH); break iFMZILGREN, AHITZR 4T, HHE NI ER A IEE 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
is a prime number
equals 2 * 4
equals 3 * 3

W 00 ~J o Ul i W N -

(Pehls, XBRMMEXAE. (FE: else THET for fEH, ABT if iEH.)

4.4. 1P break. continue iE4) M else -4y 21
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else TR TIEHISILE 1 THAM else TA), B try IFRA. try IEAIK) else TAERKERH
AT, TEIRHY else TAIMAER AL break WIAT. try AR RILT F a9 4072,

continue i), FEEMESEE C e, PAFIRERIGF Uk okakss:

>>> 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 ifh)

pass WHHAPITEM SR, ik ERE—NER, ERFPUHHIATEMSIER, FTAE N ZE . filin:

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

T — /MR

>>> class MyEmptyClass:
pass

pass Al VR R B A AFEAD R T G OF, IERRIHEE R IR RIATES . pass SUERELZN :

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

4.6 ¢ L%

AR B ST DA H R 5 EE A ) 3R DI SR R

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

>>> # Now call the function we just defined:

(Rt
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(£ 50

. £ib(2000)
0112 358 13 21 34 55 89 144 233 377 610 987 1597

LR KB 7 def, JEEREEA SRS WIIIES IR, REOERMN T 1) h, I Haigit.

PRECN ISR — ZRB R FAFER I, R TFAFER LR SO AT HY, WRRCH docstring, LSS T AT o M SORY
FAFER AT DA A B A A E SR A T IO, 3 R AR A AE ) SE AU I L A 5 SO - Python JT % ¥ #
U I AEA GRS AP STRS A5 R I B 2D 151

PRBULE PAT I R KRR AT S 38, FTA B B ERATAE R 5 e b SIRAS By, B2, R
WS REERER, K5, BANZREETASE, BREEAMSE, BRERNELHRASE. Wik, R
BAIAS| 4R B AN Z R B A &, (HECF R EAE RN B (k)2 global 1EA)E X4 7
#, o nonlocal IB4)E LINZREER) .

TEVA I BR BN X552 B 28 (582) 31RO B Rt a5 I, SCB 2 218 A sk
) (A IR SR X4 51 A AR LAY o 24— R EH 55 sh—A ek By, & 1% el —4
B RS 2.

BRBE A AT 5 2 P T R A 5 BRSO G e i . FRRR R BR AU 1R T O A P 5 LR
B BT DA H A A B 1) ] — A e Bon 42, DT IZ R R

>>> fib

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

>>> £(100)

0112 358 13 21 34 55 89

fib AIR[EME, L, HAMESAIEE SERE, M2 SR, F b, ¥4 return iBAMY R AR 1]
B, RAEXAE K None (B —NWNESFR) . —BokiL, BRSNS L MR F{E None , W55
BEZE, "PAEH print () :

>>> fib (0)
>>> print (£ib(0))
None

o5 AN ELH R PO S AR, MR nlia A S5 A8 e e At Al g 2.

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

a, b=20, 1

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

return result

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

ABIHHTGI AT —2LE Python P :
o return {BEABREIEEIE. return B RH A SHE, R None, PREEINATSE LR H IR [A]

None,

e result.append (a) BHHH THIEXNS result B Fik. HiER “MNET” XRRE, MmN
obj.methodname, obj @Xf% (HWATPAEFEIEN), methodname BXFGHKAIE L HES . A

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

4.6. xS h%L 23
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RAE NI, RRIZEBI A AT AHIE, BASEIEE L. (H Z0TPAH & UGBy
¥E, HILE ) REIFE T append () NFIEN SR E LK, HTENERBIBFNHICE. &6+,
ZVERYST result = result + [a] , HEAR.

4.7 vRBE LR
B S TSRO B R0t = AT DAL A B AT L.

4.7.1 KM
N EFNMERAERA MR Tr . VAR %oy, WA B SCRPE D28, Bilan:

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

RO DA AR 5 =CE H
o N IESES: ask_ok ('Do you really want to quit?')
o HI— AT ask_ok ('OK to overwrite the file?', 2)

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

ABLEMEH T RET in, HTHIAFIITREEEHAE,
BRINEAE 2 SUAE IR A R BS0E SCPoRAEL, A

i=5

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

i=06
£()
Bl 2 S

FEE S BUMEUTR K BOME NS, ISR O 2B Ry, S A S U Rl 45 2R -
B, R R e RBUS LA RHE S S 4

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

print (£(1))

(N gksn)
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(£ 50

print (£(2))
print (£(3))

AR

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

ARG S 1 Z A1 3 SN E I, B AR 7 304 5 eR 4

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

4.7.2 TS

kwarg=value B K 4T 2 Wn] AT . 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)

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

B Z— L SEL (voltage) MI=AHHESHL (state, action fll type). KA FH 5
R

parrot (1000) # 1 positional argument
parrot (voltage=1000) # 1 keyword argument
parrot (voltage=1000000, action='VOOOOOM") # 2 keyword arguments
parrot (action="'VOOOOOM', voltage=1000000) # 2 keyword arguments
parrot('a million', 'bereft of life', 'jump') # 3 positional arguments
parrot ('a thousand', state='pushing up the daisies') # 1 positional, 1 keyword
DA R T o ) SCER TE R

parrot () required argument missing

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

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

#
#
#
#

PRECR I, KBTS B RN BB RS . P A 215 1) 5 88 5 2 B AL I — A B B 2 9 S 8
(Ffm, actor A% parrot WAHMSE) , KEFSHAINTIFAELE, XWAFLESH, (K,
parrot (voltage=1000) HARL). AHENE—DSEE UMK, 1A — 4> PR B i i S ey o1

>>> def function(a):
pass

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

4.7. %o LR 25
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g —MESH **name B, B3 (R typesmapping) , 1% F AL 5 REH E @ LES X
N Z AN Ir A KB S 8. * *name ﬁ/?ﬁ‘_ﬂdx'ﬁ *name % (F—/NiNg) AEfiH (*name M7
**name HITH ), *name BSR4, ZIHUFESHNEZ IMNINLESE. B, FTAE LRI
FERIPREL :

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])
ZERECT AT AR 5 =S -
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, RETS R AR P A0 -5 U 1 R RS 07— 2L

4.7.3 ¥

BRINRGOL T, ST OASR (Bl 5O B4 Python %L, 9 TILRIS S B2, WAL, Rr BRI S8 %
ﬁgit R, JTREATERREUE S, AIHESIIUROUEAE . A ESCRET, e (U KT
fleids.

PR AN

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

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

/R xR XA RITES IHESREA B R B (8, (VESCORT. Y. XETES
{EULH’E %ﬁ//o

26 Chapter 4. i % fisifillini 1 H
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e Tt
BRI SR /L > I, BT DA G A AL

XU B S5
WAETANA G407y, FrEES T AMCH IURAZ E . AR ER, TESHIF R EE, HiXEES AR

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

/ JERT AR 1 E R KT B AR KT IS .
IS S = 2

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

R Bl
A NI RBOE SORB, FER /7 F* peid:

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

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

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

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

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

>>> standard_arg(2)
2

>>> standard_arg (arg=2)
2

%A% pos_only_arg WREUE LHE /, BRI EES:

>>> pos_only_arg (1)
1

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

= BB kwd_only_args MREUE il * MR TS HC

4.7. HRBOE SLVEAR 27
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>>> kwd_only_arg(3)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: kwd_only_arg() takes 0 positional arguments but 1 was given

>>> kwd_only_arg(arg=3)
3

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

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

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

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

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

N ERECE X, kwds I8 name 2458, L, AJRES B S name PEA AR

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

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

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

k7 (URAZEZE) J5, MATRAT . By, BRECE XL name ME(IESHL, 'name' AT 5
TSR

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

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

B, URGCEESMAFRATME **kwds T, WA B
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Ik

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

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

R

s ARMEIE S, AIDAER P IR IES % . TBS 4 B0H KR SN, SR FR H s L 2 iy
W, ol A B SR, XA AR

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

o ST APL, (AL RRAL EIE S, T DART 1E R SRS BOK 54 I3 U SR 1 APL 453
4.7.4 ILZBH)%

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

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

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

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

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

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

4.7.5 RIS HNH

BREICR I 2R M AL B SR, (ASSSAES RSO B, ZHATH . B, WER range () p8
FOEORAMSLH start il stop 2o WIRGEESHONZMSLR), WEAET R, T ~ BAERHE LS IR
oL R

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

[3, 4, 5]

>>> args = [3, 6]

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

ke, FIATPAR ~* BAERF I i P 24

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

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

(Rt
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(£ 50

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

4.7.6 Lambda Fik3X,

lambda FH#FHTFAIE/NYHE AL KA. lambda a, b: a+b REGR[FIFNSE0F A, Lambda pRECHT
TALATF R R BT R Ty . FEiEvE L, EAREURE R EIAA. B L, B R MRS L
R, SiREREUE L, lambda s AT LA AR IR AR

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

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

42

>>> £ (1)

43

_EBi I lambda KR 0] pRE. 0] PASE R 44 eR BT AR AL 3 S0 2

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

>>> pairs

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

4.7.7 TR A

PATR 2 SCRS AT A A AR N 205

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

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

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

MR ZAT IR AT A AT

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

No, really, it doesn't do anything.

mmn

pass

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

(T IUdkss)
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(£ 50

No, really, it doesn't do anything.

4.7.8 FEER

BRBTE AR TR P 1 E SR ECR B T e B (5 R (PRI PEP 3107 Al PEP 484 ).

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

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

>>> f('spam')

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

'spam and eggs'

4.8 /il it MRS

WAERIF G ER, BAZARAY Python fURD, JREMEDHE— T RABRAE T . KREHE T HSAE AR 1 XU 17
iS5 (SCEMERHDL, Boital) s A2 MR SE R A AT e, RELEIC A N BT SR B U 2 — 7
FR Rl ) G B AR T A AR B o

Python i H K Z 4L 1 PEP 8 (i XAHE TS EIHEATIIM GRS T FE. SUOBLH o Python JT A5 35 B IR
[FIZEOFELE: PATR 2R S A% D2

o giiE, W4T, ANEHIRS.
4R/ HE (CEVRIRE ) MRS (ES) BE) Z Ay 2. RIRMFLTIRIEA, SIFmm.
o AT, AT 79 AT
REHATI/INGE PRI B LT, 8 TR B Bonds FIFHER s AR sof.
o HZAT IRRECRE, JeR BB A
o BOHEHREE AL —AT
o [ SO
s BEAHE. 25 EENSE, BEAEEEERSNEM: a = £(1, 2) + g(3, 4).

o KA KB A4 —BG B, fy 4 & UpperCamelCase, fiv 44 o 85 J7 & M
lowercase_with_underscores. Wi HENE—NSEEEM self CEMFEIEN7IE L),

o G5 T EERZIEARST A, A AR 985 . Python BRIARY UTF-8 24l ASCIT nf DAREALAFf
L.

o [, BEZ IR, 4B SR AT RETD, AR EHERRRAT AR ASCIL P4
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A€/

ARERAIHEZ Bzl i) — L%, FRE, i B R A

5.1 BT

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

EVIRRRBRIM—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 . H— N SHRMATRIRG], FIH, a.insert (0, x) HEIFRIFKFATE,
a.insert (len(a), x) Z[[]F a.append(x) .

list.remove (Xx)

MANEA MRS —ME ) x IR . RIEHEE LR, MK ValueError FiH,

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 £ o

list.clear ()

MERFI R R rE e, M4 T del al:]

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

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

e B R start T end BV RFFS, T RHE R IR A F LR E T 3R RS ST A7
S FF T AR, A Z start 50,

list.count (x)

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

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

list.reverse ()

SEEHNFHHIIEER

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

V-9 RNk

>>> 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 HBHANE, AR EE—R B EHAE N None .| X2 A Python
QIR ieizEntoliohreau VIR

WA, NEITEBARE AR R . Bilfn, [None, 'hello', 10] #iAMHER, 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 MBS Bk

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

U BIAHE S TRES IR M AT AE Xt 4, AT I LEIAT, BN, d->insert ("a")->remove ("b")->sort () ;.
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(8 E70)
5
>>> stack
[3, 4]

5.1.2 HIBIFSEBLA B

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 —

fir)

KIS B ] collections.deque, WJRABGEMMsmANINEMERCE . 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 Fi#dfET X

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)))

AT

’squares = [x**2 for x in range(10)]

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

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

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

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

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

File "<stdin>", line 1, 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 iR HIFHET A

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 i&EH)

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 A Ar 1

’>>> del a

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

5.3 JLdl Iyl

PIRMFAFR ARSI, G, R 8. XMAEERAE 5] (S typesseq) . fii% Python
BRI, AR I BB AL . AR — P e 2268 L

JeL i 2 RS R 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 SYIRME, BEHFAR, WEEAFE. sedgmmuable (RATAERY), —B0n] 8 7 50T
F, e (AN 30) SRSV (W2 namedtuples, AIPAJEMEDI) . S &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 7))
0
>>> len(singleton)
1
>>> singleton
('"hello',)

WAt = 12345, 54321, 'hello!' j@ LT EHIFIT: {4 12345, 54321 Ml 'hello! ' —EMITH
BT . WEREH AT A

>>> x, y, z = t

W2 o) k22w, BT AT FPoVE ey, 22 AR &5 0 51 o i o AT
o R, ZEBMEHIIZSCAITUMFSIR U AS .

54 4

Python it 37 H5 A XMBHERI . AR IMATEICRAMM I 248 . EAM RO EARD . JHEREL
TCE . EAMRIFEE. K. R MHREDELEBH

ABEA AT T set O WA ERE, QESEAHMEN set O, ABEM {3, {} QEMREETFH, T
/NN GEAREH : %Ao

PATR & — e B s o

>>> pbasket = {'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

\ #
{la', lc', 'J’_", ldl, lbl, lml, lzl’ |l|}
>>> a & b #
{la" lcl}

>>> a "~ b # letters in a or b but not both
{'r', Vd', Vb', VmV, lZV, llV}

letters in both a and b

570 k5 XK, RERIHHES:

>>> g = {x for x in 'abracadabra' if x not in 'abc'}
>>> a
{lrl, ldl}
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5.5 ‘il

F# (S typesmapping) 2P A1 Python ('S AR AL . HAWIE T W ARIEFIFRA B & P Aol 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 T BIFARE S K, PUNSIERNTLAIRS]. Y1 append () . extend()

FITEBE

A PME T IR, S A R, (B LA AU ME 1. B {3 AT el 75— Finfe s

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

FHL) R B R T AT PRIUE. ] del TTDAMBRSEMERT . I CAAER) KRB FAEAE, 5K

FREMIMESPIRN BEAFAER BRI, W SR

XPFIIAT List (d) 45, RIEZ T A AT A SIR, 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 THIAFIBILY

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

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

gallahad the pure
robin the brave

TEFF GRS, F enumerate () pRECAT PALR] B EHE A7 B 2R 5 RN B2 A (A -

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

0 tic

1 tac

2 toe

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

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

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

WREERFAIN, SEIEmERFS, RGN reversed () R

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

= w 0 J w0 .

Fe A8 € P IEIT 5], TPAH sorted () &L, TEANMBNREFAEEARE b, RE—DEFTFH):

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

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

Ok, FETRF BB RITNA R, QSR R, B

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

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

5.7 WAFAFFE

while fl 1€ ZPFAA K AT ASERT HUAR , B T DABEIE RIS AT -

WHGEFAF in Fl not in BFHI RSN, SEHAF is Al is not WREHMHERE HFH—1
Xt BIAT LB R e H, FLAR TREE A

HR R SRR, BII, a < b == c B a AT b, HoREST c.

HAE AT DU ARG FEAT and Al or 416y, I HL, HORRBRE (SUBLABATRIEEE) HOBERT DU not JUR .
BCISHMERFG L SE I T HOBHMERF: not (9HSESLRT , or ME/ZURIE, UL, A and not B or C
ST (2 and (not B)) or C. GILMLEEAHE -, HAG AT DA =47 B4l 6.

1 IRIEHAT and Al or UURRh AE54IEHAT ISR FAMNT, — EaTDUBELET, ROTAEL L. B,
AR C KL, B W, AR and B and C RSN C. MHENEEETIARAVKEN, SEHRIERRE
o 3 36 R i — A

ST DM B B A A R S IR LA L,

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

>>> non_null

'Trondheim’

R, Python 5 C R[], fERKRNA MR BN W50z =, Xl 7 C AR s LAY 17
BHERBAPE == 1, HEHT =

42 Chapter 5. gty




Python Tutorial, %1l 3.9.18

5.8 JEAIFILAB IR b4

FP BRG] LA AR TR 7 5 B AR S LA . X Rh OB 2 3 XU - w58, WWARHI AN RTRTE,

RAHHAE, W] USSR

WERARSE, WIHCREZ SR IE, PABKISHE, BEIHH—NFIIER.

REI P TCRA Be M A 751, W kA T 5 SO U o AR A~ 47 R I A B B T
RESE, WA FPEIRSE . AR —DFHE 50— BRI T8, MERER S T BB () 1
Feole T pAapaskut, a1 Unicode B A7 SHEF AT, T T — 2L LB ) 82U 7

ANk TS

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

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

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

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

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

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

(1, 2, ('aa tab')) < (1, 2, ('abc', 'a'"), 4)

TR, MBSO, R R R AR T @ A LU, s A < A > HEATELAC .
n, REEERALE S B E AT A, BrPA, 025 F 0.0, &555. B, ARG A SBEEL I — X gk

M2fi &k TypeError .

5.8. JFHIHILABI R b iR
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TR

iRt Python f#fEgs 5, FHRIEART, ZHITE Python fEReas e IR BRI L Z R T Bk, wEREK
FRITHT, BEWUH SCARGRE AU RERS . ST S P AN ES, RS MRk, BEETRTFHOBEEK, 2~
T, BAHREAYR S A B MAL— AL, RRIFEFE A [ — A R8T, AR
PR BN AT

R SEIIRBETESK, Python 4% FfE SAFA—A 30, FEMIASURRERS I A B AL P A o XA SO 2 4%
Hes BEHPE AT DA N B HAB e R (FETUR AT RS, PUTIIAS Pl i A B4R )
B2 40 & Python & SCRNE A SO HOUH 2 R A MG S 4 oy o TEBIR TS, @4 )54 &
%ﬁmq_ﬂuﬁﬁﬁﬁ%(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, FEA Python fERERT, HIDAT a4 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 Bkt

AP 5 AT AT S e IO Lo XSS TR R, HLALAE import ifi41) % — S B SRR A AT
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 ASFAAARL T (1) TFERATR. KRG T, AEXAIIRE, Xy m s
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, SR PA# ] importlib.reload (), Ul import importlib; importlib.
reload (modulename) ,

6.1.1 DUBIZA 5 XA i
" PAFIPATR 752217 Python A5k :

’python fibo.py <arguments>

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

if _ name_ == "__main_ ":
import sys
£ib (int (sys.argv(1]))

WE AT AT AN SO BIASGE I, T AR E AR, Do, e AT AU A FEROR DA “main”
PHRATIN A 2B

$ python fibo.py 50
0112 358 13 21 34

SR, AR

>>> import fibo
>>>

XA T OB BRI 2 0, SO0 TS (BB AT IR B I I ARIEAT ) o

6.1.2 BRI

A% K spam BRI S AR, fRRERS 1 L R A XA PR N B, X SR ) 4 ERIAE sys.
builtin_module_names W, HIREH KT, EIEDLE sys.path W HFHRFPER N2 H
spam.py B, sys.path MiXEE(; BE¥HH1L:

o BABIARHE S (SRS E SO 4 E H S ) -
e PYTHONPATH (HFEH 3, 5 shell Z5H PATH FiEE—FE).
o KT ZRMBRIAME (FEIRIGI 35— site-packages H3g, H site fibibs).

TEMR: TESCRF symlink (9SCPFRGE, i AMA H 22180 symlink ST H R HAITEYE, A7 symlink
i H S BeATIN I BRI R B AL

WIURALIG , Python BEFF AT VAR sys . path. BfTMIAHY H RAEFAEE AR 2 B, BT HRREARHIT L. B,
N2 % H o A, AR R A . BRARZ R, BN SR, AT Rk,
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6.1.3 “C4iikny” Python 3¢ff

AT PREUM A, Python LM gRik U EAFAE __pycache_ H3EH, U440 module. version.
pyc, version X4k USRI 740 0Y , — %2 Python [iAS . 4N, CPython [¥) 3.3 ZATHRH, spam.py
MG AR A7 __pycache__/spam.cpython-33.pyc. HXMarB6I, o PALEAIE Python K47
H B AS [ RS 1) . i iFAR B L AT

Python X 4 ¥ A SIS B S H Y, EFERECIN, SREENHME, wdfsgaeast. ik,
GRS E IO, NI, WIAEA R R GE A I AR R ) SRR

Python FEPAMEIL N AR EGAT. H—, Map S T EIRBAE, REmiE, AMrfmiEai; L, &
ARG, WASATAEZA . N T SHFFREIE (W) KATHR, i AER AR R, HAEAR
REA R .

BRI N — 2/ N

* 1 Python fir4>H {fi Ji] -0 5 —00 JF &, AT PAB/ N BRI R/ -0 KFRI S 14, —00 KRS
EAIH __doc__ FATHI . A LERRIF AT REMCH T IX LN AT, DL, BOA T RERIER, RS X A ik
W “OUfbdry” Bl opt - AR%E, FHHICHREH /Y. FERH RATIRE0F S BRI RCR -

* N .pye SUFEERIIRR AN oy BERIHRATIREEDR, . pye SO HUR MABCHE BT .
* compileall FEHNPASY—A~H X NI FTA B pye SO
o AR LR FRAER, HEWL PEP 3147,

6.2 briERBIR

Python Fff45 T ARMEAELE , £ L Python ARl S 2% FlF (PARWAHK “HES%) . BRSSP NE T L8
B, HTURAETESZONNERIE, HEMNEZEEN TIREZBITHCE, S5 R50HHE8IERG R
o DXELAEH ) S A R T IRZ A L BT . B0, winreg BEH(UfE Windows i F . 4512 A
£ 3| Python fERERS PRI sys. ZHE sys.psl Ml sys.ps2 W HEE L FRPERIGFAFH:

>>> import sys
>>> sys.psl
>>> !

>>> sys.ps2

|l |l

>>> sys.psl = 'C> '

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

HA RS T30 BRI, A8 SO

AR E sys.path BFAFERAIE, H T C R B R iR, 228 8 AR & PYTHONPATH $2HUY)
ERAINAEHA TR L, QoKX B PYTHONPATH, WM N ERERIARAS . ] DA FRIED ) R E B iz A i

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

48 Chapter 6. it



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

Python Tutorial, %1 3.9.18

6.3 dir () Fi%k

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

>>> import fibo, sys

>>> dir (fibo)

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

['"__breakpointhook__"', '__displayhook__"', '__doc__', '__excepthook__"',
'__interactivehook__', '__loader_ ', '__name__', '__package ', '__spec ',
' _stderr__ ', '__stdin__', '_ _stdout__', '_ unraisablehook_ ',
'_clear_type_cache', '_current_frames', '_debugmallocstats', '_framework',
'_getframe', '_git', '_home', '_xoptions', 'abiflags', 'addaudithook',

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

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

BAZHN, dir () FUH A ETE LA xR

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

R, GRESIH A RB A PR: ARk, B, RS,
dir () AP NERBAIE R AR, XEENERE AEPAERB builtins L

>>> import builtins

>>> dir (builtins)

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

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

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

6.4 1y

2 —f RSB M3 Python BEHLay & 25 (B35, BN, Bk A.B FoRtd A o B 1Y T
B IEAIRER AT AR 2r AR 2 A i) 42 RS S Fi—Ff, U4 W] PAIX 7 NumPy 5§ Pillow S5 AN/ %
Bt 2 A R4 FR -

1B L’x‘%ﬁ% AL PR SO S A AR RO — MR (7). AR SCIRRIRRSUIR S (B DAY 4% kR
B, @En: cwav, .aiff, .au), HI, j\JTKEjCﬁ:%JCZIEﬂE/J%TﬁL BT — R K

B, O 7SI RRA A AL (B0, GRS AN S e . Sl A T AR
B EE G 5 T T5 TOR MR . R TS 7 O R R 1 X A B A R -

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

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

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

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

AN, Python #% sys.path HH %, AREKTHX.
Python HAEE __init_ . py SCPFAIH AL SXFERT AR IEVA string SR 44 FRan 4 0 H %, TC3E
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BRI B J5 7 B R R kA P A R . (0L, __init_ . py FUB— IO, HiSCEE]
AT RIS, BORE a1l e, IR

A AL - A BN, B

’ import sound.effects.echo

% B N T B sound. effects.echo , {HB| B FHHE 44

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

H R ATRURA AR

’from sound.effects import echo

X BRI TR echo , AIEHIZW AT A . B, T RAFan 7 U -

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

Import {54 ) —FhAE F FA%E S A I 1Y R R s i

’from sound.effects.echo import echofilter

[IAE, XA SME TR echo, [HRATPAE M BN4L echofilter ()

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

HE, il from package import itemH}, item W DAJEEAFAER (si1), Wl AR @ LAY
B R RS HAMAI. inport B EENMNA PR E X T item; WERRAEM P E L, WERE item 2
P HFSEElmEk . WRHERAE] item, W& ImportError 7.

FJZ, HH import item.subitem.subsubitem AJVERT, Bfx/G—Uish, & item MR )G
— WA PR E AL, (EOREEE b T WS, e Ar & .

6.4.1 MfurpgA ¥

flifi] from sound.effects import * Wf&AAEAAT HARLT, KIFEHFRFEERI 2ALM
JIrh TR, XTRIEAE SRR, B A TR AT BE S A AL B RIER, X AR A TR
N PATBURE A 2 R

ME—A iR oy 2R M BRG] import A ARG WREA) __init__ .oy REEEXT
Y|F __all__, i&4T from package import * i, EEtEH T RAMBIRGINE. KA RHAE,
VRS N R IAN R . R EREE VA BDEAEA R PIT A * #24E, WA IR Fln,
sound/effects/__init_ .py XS PATACHS:

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

X BERER: from sound.effects import * J A sound.effects W =4 B FHHL,

MBPEEEN __all__ |, from sound.effects import * i&H] R&HEfl sound.effects FFH T
PR A 4 44 25 (8] RIBE M R 2 A sound.effects (W BEALIEIT __init__.py HY
WIRARES ), A5, AP E LA XA __init_ . py HE XPAEMAFE (DA
IR TR, B AFEZ FT import 1HA) AN B PR . W E DU AR

import sound.effects.echo
import sound.effects.surround
from sound.effects import *
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AP, AT from. . . import WHAN, KHE echo fl surround B FAZE L HI A=W, 4, BAl
JEAE sound.effects (W HE XMW, (HPABMELEE LT __all  HHARL)

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

ik, fii] from package import specific_submodule SR SLbr b, BT S AMBHAE
NGRS R 7 S o =W (i 7 1S 7

6.4.2 u%%

W EHZA TR (SR sound f—4F), A] DA 4805 A5 | i os B iR . i an , ZEAEmiH
sound.filters.vocoder HIfiff] sound.effects I echo fHEent, AJPAJJ from sound.effects
import echo §A.

A PAR import HEA]) from module import name JERPUTHIXTFA . X46T ATEAMEH IR0 M %
ARARXT A S BRI . B, AHXT T surround Mk, WIRAGEH -

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

TR, MR AT LAY, . ROy M2 "__main_ ", JTRA Python R AEHLL T fR 2 il 1]
HIFN.

6.4.3 % Hxk it

LR SRR, __path__. WIRFENIIGCOAE@IY __init__. oy SRR RPN H 34 5)
T BOVERTIAISE, (PR WA 6 B T Bt

XAEEIAT N, (AR T R AR
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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

LR A R RS X

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

FEfIAS KL T 45 7, EHEFAFRITRIG 1S/ =5 SHiism £ 50 F o FEXF AR, aTDAE |
Y FAFZ B AG AR R, 87 HIERY 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 .

WERAHEAE R, R s 22 B TR, PTRA repr () B str () BRBUBEFAC N T
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str () BREURMIHEAFIERIE, repr (O WA BOE T FRE SR BRI (E (MRBA SRR, 58 AT
SyntaxError). X FRA RN FI ARG RAXG, str () RS repr ) MFEME. —BAFHT,
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 38, AL TRHEBHON FATH M S — MOk, SR sx HOAF, I L
AECIEA TR e, (ER AR g A ) ST FU AT B

7.0 RS A B i

AT I (AR 7478 ) EEFAFRETINEISk £ Bl F, #id {expression} Fikx, L Python
LR E IR FAFER N .

RAXVEIFT R A1, SHEFRAAUGH, ATAR At s AR 0720 TR BIRE pi & AR/ US = (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.
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>>> print (f'My hovercraft is full of {animals/r}.")
My hovercraft is full of 'eels'

AT S0 2% 15 7 formatspec.

7.1.2 55 format() Jiik
str.format () JyiEMIEA L Frs:

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

IS M2 NTFR (BRI TE) B eishsy str. format () HIERIN S . S PR TFER
k%, str. format () HYERIXT G IIHERI N B .

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

eggs and spam

str.format () JFiEH A XS HL 5 FME.

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

(7 SR K P SR MERE AL

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

ﬁn%T ‘u\éfﬁiﬁkﬂ’ﬁ%it?ﬁﬂ% RRUFHEAAFRE S B A T A, AR A X4 AT DA 1 14336 7
e, FERTHES ) ViR eI

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

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

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

AT DA 755, 1 table 24 VE1E 3 1) Kb 7 B4

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

SWER vars () S5E N, XA ARRSCA, nTDAIR [ul 6 35 By R AR i i
Bidn, FE AR USRS, A E RO 5T

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

print ('{0:2d} {1:3d} {2:4d}"'.format (x, x*xX, X*xX*X))
1 1 1
2 4 8
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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 () HFTFERFERREAALH) SEHARA T ML formatstrings .

7.1.3 Tk A4
N T T T A A Ty SR Rl — AP D5 RIS T 3R

>>> 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.ljust () fll str.center () o XMIEAGAEMAE, FRE—F7AH, 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 [HR A s A5 i

%EHAT CRATE) WARTFA R, % 'string' 5 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 /N T Z A XN .

7.2 B3I

open () IR [\l—ANfile object , f5 I A2 AL B SBOR—A KT S5 open (filename, mode,
encoding=None)

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

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

WU, SRR DA text mode FTIFHT, WHLRUL, WRM SIS AT H , XL FAFER JE AR ERY encoding
GifHY . AAAIRE encoding , BRINHIR ST HH K (W open () ). 2N UTF-8 @B ERYHRIE,
B AR AR PR AR B — A RS, S WE ] encoding="ut£-8" . RSN E—4 b |
AIPAS binary mode $TIF 301 —iEHIRE I 2 A bytes MRIPLAZEE M. A dEHIBAT T30
I, ARABESRAE encoding

TE AR N BOCER, BRAIE -S4 EMAT45 4T (Unix B2k \n, Windows |4 \r\n) ¥4k \n, 7£

AT HAEER, BRIAIE \n FHe b PSR 850 AT . XFEAE T TR IS & 18 SO 8 X SeA s

%ﬁ?ﬁi%ﬁﬁﬂﬁﬂi {HEEIR JPEG 8 EXE 88 —ibhl Se gt . 1, RS SCrrmy, — e Bl i ik
IR

TEALBRSCOEXT G, el (] with SCHET . L, THIMRSSHS, SCPFSIERTSeH], Bl St
PAo TH, (/] with AHECAERLE) try-finally BBHRE G2

>>> with open('workfile', encoding="utf-8") as f:
read_data = f.read()

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

WA with 45, WRAEM £.close O SO, BIAPREH SO & I RS

el M £.write () B, KA with XY, SBCRIEHH £.close (), HIMERFIERFIRE, Al
g ** S8 £f.write () WBEUNHA 2B AR,

Wit with 47, SR £.close () RMISCHRGG, FRRENZSCIEXT G2 K.

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

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

7.2 CARRSI D5 L

AR SRR BT BE BRI £ SRS

f.read (size) A TIEBCCENE, EAER—8E, HREFZHE Coatt), s rdxssg (7
TR ) o size SRTTERIEUES . AW size TX size MBI, BRBUFR EEEA SO P2 SCHER/N
NI, SRR, size BUHABER;, SBOTIR IR Z size NFAF (SCRRER) 8 size N7 (7
HERIBIEL) . R BASC KRR, £.read () REZSFFE (1),

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

>>> f.read()
T

f.readline () MICIFHRECRATEE: FPATHARBREOITAT (\n), RALENFEARRITAFEE R, 3C
PF RS — AT A 2 WHATAT . X7 2R BIE IR 3 £ readline () JBEIZFAH, MFR
CAFE TR, ZATA "\n' FR, BFFH R E—MTR.

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()

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

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

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

WA R EBCCEFA T, ATPAA 1ist (£) Bk £.readlines (),
f.write (string) i string INAEB A, HREIE AW FEREL.

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

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

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

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

18

£.tell () REIEERL, 45 SRRSO R S BIALE, FoR o iR AP ITI 71 &, RA
L SCARZTR W AR 8y

f.seek (offset, whence) A DARRZAS AT R BIN B . W [0S F S offser tTEANE; 5% 51
whence ZH¥8E . whence (H>h 0 B}, FoRMSCHIFLITR, 1 R0 470 SCH07 2, 2 FniH SCHRE
VERBH A, 0 whenee I, IR 0, BV SCHETEL A 2% 5.
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>>> f = open('workfile', 'rb+')

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

16

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

>>> f.read (1)

b'S!

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

>>> f.read (1)

b'd!’

TESCASCE (B FAFERR B b WHTIFRSCOE) o, R AR T SCFIT SR ((H seek (0, 2) #
REERE RIS, ME—HRL offset EIZREM £.tell () FIREIE), B0, HAl offser (A AR
TE XTI -

M RIBIFF isatty () Fl truncate () A, HAEA: MR FERIGHIELESS .

7.2.2 {iH] json PRAFA LR

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

Python 34 JSON (JavaScript Object Notation) ST ERCHbta, P TEEIR5ER TS . WL,
BB ZE OB TURAE S SO . S son FRIEBIECR I Python BUIREWESH, T2 B h T R
3y KARFRN serializing (FEAIAL) . MFAFER R P B B RURFR N deserialiing (RFAL) . TEFESIALAN
TRIFACZ I, FRA A ER AT BE L GAF M SO B, Bt IR 4 P B 7 LSS

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

.

HF A7 A A R AT SR JSON “FAFERRIE

>>> import json

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

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

dumps () BREEEA—NAER, dump () , BRIEXRFIIM Aext file o TG, TR £ Etext file X5, ATPAX
FEAC:

json.dump (x, f)

BRSNS, R £ 2OATH . BB binary file Stext file X} 52 :

’x = json.load(f)

WM JSON 3¢ {4 a4 75 LA UTF-8 4 fih. 24 4T JF JSON {4 AE Ay — Arext file i+ 525 W, il A

encoding="utf-8",

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

7.2. E5XHF 59
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S UL:
pickle - E{EERL

5ISON A, pickle j2&—Fh SLVFRIZ % Python TR IEAT PRI L. AL, B4 Python Frfify, AfiE
THHME S mENYNRFERE . BOAEL T ERRA LR WEREF Lr g2 th T Bos W BeE &
RELBOTHY, XA FAER IR pickle £ il PASRATAE RS o
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BRI

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

8.1 kiR

VRS URR IR R, /27 >] Python I IR B3

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

A

SyntaxError: invalid syntax

fEpT s S B B AA R RIS, FRA/N CEERT R IAT AR B R — DR BRRE Tk A
token filkcf) (EARFEX AR ) - ABIH, TEprint O RECPGIEIETR, WA, EERmEEDE
Fo(rer) o BEGRE BRI ST ST, TEGE BIAR ORI, AT RAJIE 2P A

8.2 Wi

Bl A sl T IERAYTEIR , ATI O T AR A B e . AT MG I B IR PO 3, A E
%?PE%E%Zﬁ%ﬁﬁﬁ%%%ﬂﬁﬁﬁWMm%ﬁﬁoﬁ%ﬁﬁﬁﬁ%ﬁ&?%ﬂ,ﬁ%i%?ﬂ%
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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(£ 50

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

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

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

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

bltin-exceptions 51| H T P B 7 5 S H A

8.3 W mALa

DA SR AR A O 5 . R OISR P AN, BRI A SRR, (FLAR VP e TR
(1 Control-C SHbERGLHFIIILABRNE) 1R, 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 {EA TAEREIRAT
o W, BT ry 74 (try il except FEEFZIENN (24T) E4).
o WAREA MR T, Wk excepr 781, try IR TR,

o WRAT try TR T R, TR TR RO . MR AR 5 except KBTI
HOSERTEAD, WIET except 41, BRI, ARSEMAT try 18402 AL,
o HR R AR SRR except TAIBIREIFA, WHEHME BRI SMRI € ry BRI ISR Hes AL
BIF, WER A AR AF, ISTHLL, IR EFR A
try VATV 2/ except T4, THRIF SRS I AL BRI . (A HLS BTN BIRLFE . Ab B
FRFF UL BEAPRZA try TR0 R A 58, TRALBRIR]— vy 1500 Y BCM AL BRRRFE TP 53 except T [
DATTCHL A 4 2 5, il

. except (RuntimeError, TypeError, NameError):
pass

KA E S except THIMRAR IR —DREGZ ERELRS, RHE except THIMPHYLHE (LA
S - B IR except T4 S EESEAEE) o B, NIEA KK T 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 THIMIMF (T except BREIZE—4~), WL B, B, B-—- Rl —A~VLE A
except 7],

IR JE Y except A AR IS S 44, DAIAEERCAT . (EROEAEA, X Ah oy SR 5 38 o ELIE i R 4 15!
BRI TR E, RFER 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 iFHSHF AR else To), X TAJUAAERTA except TR Z )5 W try FRIBCA il A 57
i, (H XA T LA, XA RARA . Bt

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

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

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

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

(i) else AL try FAEIIASMG IS Z4r, W] DABEG RAMITERAE try .. except iGN
il B2 14 S

RAFER, ERRERA KRR, BT S BERESH, ANRSERIRBIPT RE R,
except A A DAERH A AR E T2 — ME R XANERM— D FELBIIE, ERNSEAFHTE instance.

args Wo RHTHERL, FHEEBELT _str__ (O, BHAAEBITHSEMARTIIN args . AT
PATES 2 1 i e B S , H AR RS 2 S A 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')
X = spam
y = €g9gs

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

E%iiﬁﬁ??ﬁiiﬁ try FAJFIBEIR R, IEAHE vy AR (RIGER M) AR AR A A Y 5
o Bl

>>> def this_fails():

x = 1/0
>>> try:
this_fails ()
. except ZeroDivisionError as err:
print ('Handling run-time error:', err)

Handling run-time error: division by zero

8.4 fih’fz 5

raise WHA)SCHRSR B ARG E B S . BN

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

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

raise M~ SRR EMA R FE . XD SEAE WL EREER (JRAEH Exception 38). IR
b e, Fl Tﬁﬂ%&ﬁﬁﬁlﬁ’]ﬁﬁgﬁéﬂ% SEH e

raise ValueError # shorthand for 'raise ValueError()'

AR RSN R A A TSR, EIEAT R AR B R, IR AR S B radse TEAJ DR S5

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

An exception flew by!

@3
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(8 7))
Traceback (most recent call last):
File "<stdin>", line 2, in <module>
NameError: HiThere
[ =LY A
8.5 Wik
raise HA)SCHFATER from 14, Z A TR s . Bl
# exc must be exception instance or None.
raise RuntimeError from exc
Ay, XA ARA . Bl
>>> def func():
raise IOError
>>> try:
func ()
except IOError as exc:
raise RuntimeError ('Failed to open database') from exc
Traceback (most recent call last):
File "<stdin>", line 2, in <module>
File "<stdin>", line 2, in func
OSError
The above exception was the direct cause of the following exception:
Traceback (most recent call last):
File "<stdin>", line 4, in <module>
RuntimeError: Failed to open database
S except B finally FHJfilU& RER HEEN. S EETHH from None 2Jif:
>>> try:
open ('database.sglite')
except OSError:
raise RuntimeError from None
Traceback (most recent call last):
File "<stdin>", line 4, in <module>
RuntimeError
SEHEEENLEE L bltin-exceptions .
8.5. Witk 65
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8.6 My Aw X
PP Al LAl R @B ) i K dn 44 B O R (Python SR NARTEILE ) o At AE S Z MM 7=,
REHN M Exception R4,

SRR ARE SORREMOL MR Frae i R, (Rl H R YRR B, B R — @i, RiriY
11 5 AL PR PR AT AR I 1 L

REBSEMAHELA “Brror” Z5R, RUbRHERH a4 .
VFEARERIIER TG 20 5 SO, DA il HoE SO R B0t th B B 2. A RSRAGTEIA, BRIL

8.7 & SLIN PR

try ERIEA— A TR, T E AT OU N E AT RS B AR . B

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

Goodbye, world!

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

KeyboardInterrupt

WERAFAE £inally 4], W finally TAE try IFRZERAIAATRYEG — L5 . AL try iRl
K5, BEPAT finally TH. DURNENS T LA AR Z il A i =

o ARIAT cry TAMIRALE TRANRE, WA except TRV APBIZRH . WIRIXFH A except
TAEE, AE finally TAJPATIG SBCERTA -

* except I else FHPUTIHHM AL T . FFE, ZREXTE finally FRPITZ EHEHTA .

* QR finally F4)H 4 break. continue B return Fifh], FHERASHERTIK.

o MBPAT try EABHEF) break,. continue 8f return iF4), W finally THIESHST break.
continue Bf return {EA]Z HIST.

o QIR finally FA)HFALE return iB4), WEREMER A finally FAJHHEAS return EA)#Y [H]
fl, MAEKH try TAH return i5H AR [FI{E.

il :
>>> def bool_return():
try:
return True
finally:

return False

>>> bool_return ()
False

AR AR 1
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>>> def divide(x, y):
try:
result = x / y
except ZeroDivisionError:
print ("division by zero!")
else:
print ("result is", result)
finally:
print ("executing finally clause")

>>> divide (2, 1)

result is 2.0

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

>>> divide("2", "1™")

executing finally clause

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

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

W EFR, ARfIE L AR S IAT finally 4], except FAIANAMBEPANF AT AR & ) TypeError,
WILAAE finally FAITIE BB & .

i’éi%&)ﬂﬁzf?*, finally TN TREEOMBETIR (FIANSCrFsE Mg tsE) EEAM, e
Nikigl®

8.8 Wiz LI PR

FEBERI G ST AT LR RN EARATHIVRE R PR . TCIR M R BRI, MARAT IR
fEo Hean, TOIEFTIT—A3ClF, FHa il SCE N

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

XAUHE B ST, AT IS, SCPEE—BORE E R A AR TITIRIRES . AR BUIAS FoX A ),
ERS TR AN R PR UL T BE S . with R SCRE DA RIS« IR B B 5 B O 0 ST ewg 42 -

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

WRRATE R, RIEAEAL PRATIB R 8, #R& RPISCHE fo RISCHE—HF, SCRpTUE SGE BRI R &
FESCR R X — A

8.8. Bise LA I 67
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TF

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

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

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

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

9.1 #FFRHIX S

WG Z MM ESL, 2020 (2R AMMERBNNZA2FK) rTAZEE 2 [Fl—X 5. X AE HAlE S i
TR R 34 . Python F]24 5 Tl 7 AN 7 BEEX RS, APRECT . AR . TS AR AR RAKR AR, W]
PARLERS: . (R, X RTAER S (AngEe. A, DARCRZHCHMEH) Y Python MARSHIE L, 54
AIRES T A BRLZ AMNARCR . XA, RN TR, PO AR sk G 5. pilan, f&id
XM AR, RS G385 SRR BB S TYE NS BGPTSR 0T DAE 2 5 ek
—— o % Pascal AFEEFH IS A RIALTRGE S .
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9.2 Python fi: iR #4%5 10]

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

TR, AL TR

namespace (%5 25[0]) JeMARREDR QUGWUSS . BUE, KK 24 2 HAGE A Python Sl HERIED
KEIEREILAL, FAT— AR X iy S, mHRR BT Ui f X . a2 mm e A N
BAAMES (104F abs () REARNERFEWLIRE); MR ERARR: — A eRE0R R4 Fr.
ﬁ%%@ﬁ%A@mﬁz S —AEE. T 2 — A BRI, AN A 2 PG 2 AR 2 )
XA KA B, AR FIB BRI PAE X maximize AL, HASEMIRIE. A6 & BORh i
A R R T _ AR A

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

JEER LR s HE T ER. WRAE, WA EERE. BEE 2T Sn, o A A nodname .
the_answer = 42, del B AR @M. BA1, del modname.the_answer &Ml modname
St the_answer JE1E.

a4 s (AR AEAN R I 2 G, HATA AR R a0 . B4 PRI 64 25 18] /2 4E Python e SN B1
B, AGEA PR . BB 4 Ry 44 23 [RIFE S UBLHLUE SURBIEE; i, BB ar 4 2SR SR 2
FEAHR o ABIASSOPF RO S LI, o AR e TOUJ R IR AT A2 __main_ BEHUR Y —
gy, BIA HOME R4 2SE. NEAFREE ERAEREE, flbuiltins .

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

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

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

« RNEEME, WFREAN, HE SRR TRR

o MR PR IO 46 18 2R AAT AT P ek RO F R S AR SRR e i, (R AR R4
o FIRCE TR, B AR AR A R

s WOMNE (A EER) MR, 2N EA PR 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 L, A P i SCANRI E Y - AR P s SO pR R A R S 2 R 1 iy 4 251, TCIR XK AL
MAT 23T M 25 BRI - 55— T7H, SEERRY A AR IR R AR s AT I B S il . {HU2, Python 1EAER)]
%“ﬁ%ﬁ%ﬁ@%%ﬁ”%ﬁ@ﬁ%,ﬁ%ﬁ%ﬁ?@%ﬂﬁ%%%ﬁW%% SO PISIE T )

Python 45— MRFRME . WIRAAFAEARN global B nonlocal iy, MXFARRAYRIALE @2 VE AN
R WREA S SRS, FOE R g BIx g, MRt 154 del = MRHWEAIEE Y

VFE A IS B R AT AR R R __dict_, EIREID T B G A BT dict RJRMEEARRS
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 fiz IR 52 Il 7 Bl
BHER TS | N R A A 4 AR 2518, PAK global Al nonlocal MfAZ S E M #M:

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

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

def do_global() :
global spam

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

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

A B i 2 -

After local assignment: test spam

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

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

MH, global WKEHIEA spam B4 E .

9.3 WAL

REIAT —KUBEE, MO RIS — L

9.3. WIHA% 71
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9.3.1 Jow )itk

R f] BRI SO T

class ClassName:
<statement-1>

<statement-N>

HRBUE L (def i) —HE, & SOBAEIATA REAE R, EIE SUBAE 1 £ AR 70 3 L E ek BN kit

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

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

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 T AR, FER G LA i 312858 SCR I I IR A FK (FEX AR Bl ClassName).

9.3.2 Class %%

X GFF R JRIET AL Bl

B 31 A A Python BT JE RS | B BN FOARHETEA: ob3 . name. A3 AU JE M4 MR SN R BRI
FET R A B R ETA 4 AR P, IRSEE SRR

class MyClass:
""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 (. doc i MRy Rk, % F BTmng
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
HE XSS _init_ () WROTIE, SRR

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

BAEENT _init_ () JPIRES, 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_ () IPEEF AR BSNSBCASL B B RIEE . TEXAEOL T, $RALARLBIMLIZEAT IS
Bl ssy _ 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 LR R

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

A B XTIV T Smalltalk HRY “SLBIARRT PAR C+ HHE BRI BB AR ZEN]; BRREAE
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 REBURMES IR k. PR IRT” MLMEI. (1E Python 1, Jriist MARIEH R R KA
PRI FOMAE S T DA J7 7% . B, 5113604 FLA append, insert, remove, sort 25474, SATT, 7EDL Fit
W, BT R SR R T, el A M)

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 ARE W - B2 7iEd %, NEmil
POE

9.3.4 Jjikxt%
W, TS 5 ST B

’X.f()

£ MyClass /Bl , X ARFREIFAFH *hello world'. fHi2, SEEIREM—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 23R E B x. £ () WA SE, B £0 KK
BOE SGRE T — B BABREAETHAE? UAFSEHIAN — A ESH & BOrt Python H7E &
G R - 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, AR A LB IR R R, FHRRLBIFTRIIIE. WGSBS R s — A 2 JE e
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 R Bl i

— 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’

B0 % et 2 P ESHEE R, I BEE T REAE W Bomuiable it 5 11051 26 A0 L 1) IR S 850 N Y 45
R BIUNLAT RS Y tricks FIRA B VEIAL BN B Dog SEBIAE Rk 52—~ B 1) 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

>>> e.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 thseiit]

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

ol B AT AR R A — DX R @ (Y% rim”) Brsl . Siiut, RREN T oL Blalah S
KA, SCFR_L, 75 Python w8 AT AR 7K P4 RESE il AU — R &R TZEM. (A% —Jrm, M C
T i 5 11 Python SEBLIINT DASE 4 R SE BRAR Y, AL BT SR vy i s et A ) C S
Python §"JER 1 . )

i I 24 VAR (8 A R - i T R A B R RS R 1 5 RS e D v T 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 - FRIHRIE, (EILEE ] fiv s 297 W LA K4 2 NSRRI RS .

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

TER A SRR self. XMAEE— 2 self X—F FRfE Python Hr iR SA RFARY
SCo HZRERE, ARG E 2 AR AR HAt Python A5 Bk ik Z Wl 56k, 1M HAR R DAHB—A
F B SRR I G 5 AT RE OB T IXAER 207

ATA— AR SR P 1Y R R A i 2SI S Bl 7 SC T — IR ke BREOE U SCAHF AR AL 5 T 2K L2
W R B EOU RIS — 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 RGBS S JE e, N ENTs#Ez ¢ MBIk — i n 58 2% T 9.
HIBTERE, AR BIR BRI R SR A P 3 R R 2K

JrEAT AL B sel £ SR T TR TR VA AT ¥4

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

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

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

7T AT -5 330 o O ) 1) 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 X%, FILEA £ (WHch £2), HFEN object.__class__ .

9.5 ik

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

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

2K BaseClassName W E T4 & IR E SRR S . e AT Rk AR B 2840 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 -
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URAE A S A (T Hr5k 2 Ab: DerivedClassName () 2OIBHEZEA—F LB, H¥ESRFHZAT
ﬁﬁgﬁﬁ}gi 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
RVE I A — L2 o5 — 5 YRy, T RESE B A Rz A 2R A 2 g U k. (O C++ R
TR Python H BT i 5 58 s AR R virtual ik.)
TEYRAEZE P B S v 5L b T ARy R 1 IR ] B bR e [R) &4 () 2R vk . A — o X RT AT B B A
FEZE ¥ B BaseClassName.methodname (self, arguments). XN iRt 24
. (%E%ﬂ%%%%ﬂﬁ@%%mﬁiqj% BaseClassName E"J%%?ﬁiﬁ@ﬁﬁﬂfﬁ}ﬂﬁtﬁﬁa)
Python 5 79/ P B R BT 8 FH T AR AL -
e {fiff] isinstance () FREE—EFIH2LHFL isinstance (obj, int) {U&FE obj.__class_
A int BCHEANRA H int [ZREH True,
o ffif] issubclass () RIEELRMRK X FR: issubclass (bool, int) N True, N bool & int
W12, {Hi2, issubclass (float, int) N False, AN float AE int T,

9.5.1 LKk
Python th 37— FhZ HARIK . A ZA-HRAZEE SRR Frs:

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 GER P IEAE B BN ANSTE R — b &R . HIk, R —E A DerivedClassName HR$k
#|, M4%F Basel HIERY, R (M) 2 Basel MHIHE R, WRAIEAILT, HE Base2
BER, KILEH.

FLE UL XA A A — 28 7 iR AT 2 saS eAe DA SRR super () BOPMAITR o XA SRR L0
fth 2 EARIANE 5 AR S SR, B R AR TR Y super B K

AP 7 A EE, BT 2 ORI DL 2 R — AN ECE 2 R R (RPR A — AN A0k
AEE 2 AR PERIRZRIIN) . B, Fra ARk R H object, KA 2 B4R KA IE DA TR (L
T2 A MBS DAE ] obJect. SN THARER ALY —R AL, ShASRES H—MReik 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. TETREELZ4T, 3555 hitps://www.python.org/download/releases/2.3/mro/ ,

9.6 RAZEH

IRFR R —AXF G ARG 1 “FAA™ SLBIAERAE Python HIFAIFAE. {Hig, K%L Python {URHRIELYH
RFE—ALYE: A A N RIS B _spam) MiZPE4 1R APTIARAG T it e 2%, Jrik
R o X B — S BEAY, n] AN 2l B PACAE

e T RAA MR RA S (Bl S T2 LA FRHMSE ), B BLAAAEXT AL
FIABR RS, o 24ka 5 . ALMTIEAN __spam IFREFF (ZAFERAEIH FTRIZ, 224N EHT
RIZ) MUK A _classname__spam, HH classname NZERRTHIZ T RILH SHIRHHR. X
PO SN FEARRAF R AR AR, RS H BIE 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 FR AT IOE SL T R & S,
A E £ #E Mapping 2 1 9 B # 05 _Mapping__update [fii f£ MappingSubclass 2 1 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

WAL exec () B eval () AR ALEFFAEMELAMIEYLTIZ: XELIT global HAHK
B, R X PR AN R T (A 280 S i i g it i A0S . [RI BRI R IH3E I T getattr (), setattr () Al
delattr (), PARXIT _ dict_ WIEIESIH.

9.7 W]

A I TR I T Pascal () “record” = C 1 “struct” XFERIEIEIAY, R —LE iy 44 Bs W AP E— 7k .
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 I 24 Y Python AURSEAE W] AR AR A— MU T B 2 A T ik i R A AL
W, ARAAT — DT SR GORM I LB A R B, AR WTDAE LAl read () Al readline ()
IR PR GATRBEIR N, I AR SR A

KPR G B RAEIE: m. __self WA m () IARSERIXSR, in. __func_ NI KB
I ) BRSO R
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9.8 HANA

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

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

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

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

for char in "123":
print (char)

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

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

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

<str_iterator object at 0x10c90e650>

>>> next (it)

'al

>>> next (it)

lbl

>>> next (it)

T

>>> next (it)

Traceback (most recent call last):

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

next (it)

StopIlteration

F BRI E SIS, SRR INE R TR BES T B4 _iter_ () HHERRFE—
AW __next__ () HERNE., WRBREELT __next_ (), W __iter_ () A[PAfRIBAHBIR[A] 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 7:pkZy

A3 e TR T R R R TR . B EEEThREn s g, (e 2R [
I yield ). BREAEM S LA next O B, BN EREITRIAERZ AT (BEicf 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_ () hik.
A KB T R A BRSPS SRR 2 18] B ZhRAF . X% R B L self. index
Ml self.data XFhSLBIAS R )7 2 5 4 5 H R 5 .
BT 2 AAONE T ERRERTIRES, Mk AR, B1A2 A5 K Stoplteration, XEEM:LE
GHE—E, A EE eSS R4S .

9.10 Az Rk X

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)
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>>> 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']

ik
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cHAPTER 10

P e R A

10.1 B RSEHEN

os BPURIL 7142 S HIE RGN eREL:

>>> import os

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

'C:\\Python39'

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

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

WER dir () Al help () BRECTAERZTREB TH, ATAPRRES, 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 SCAFlACsT

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 W& 1rZ%

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 A4 TafT python demo.py one two three

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

argparse BBGEH T — MR ILHDR AP Ay ST 24 AT A TSRS ph4, IF el
BRI

import argparse

parser = argparse.ArgumentParser (

prog='top',

description='Show top lines from each file')
parser.add_argument ('filenames', nargs='+")
parser.add_argument ('-1', '--lines', type=int, default=10)
args = parser.parse_args ()
print (args)

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

10.4 sl o IR 2411

sys BHUA A stdin , stdout Fl stderr BJEME . J5E X T KB EEMEREEIETEAH, B stdour 175
E MR ABE R EA]:

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

YL A BT VR BT sys . exit ()
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10.5 ‘P4 BEPLAC

re BHON R FAFR AL PR HEIE WA T A XM ITRCRIERE, IR 2k g g, 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 %;2¢

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'])

'apple'

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

>>> random.random () # random float

0.17970987693706186

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

4

statistics BHITREEEBIR ARG EME OO, Pk, %) -

>>> import statistics

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

1.6071428571428572

>>> statistics.median (data)

1.25

>>> statistics.variance (data)

1.3720238095238095

SciPy Il H <https://scipy.org> 4 122 H AL T8 .
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10.7 135 )

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

>>> from urllib.request import urlopen
>>> with urlopen('http://worldtimeapi.org/api/timezone/etc/UTC.txt') as response:
for line in response:

line = line.decode () # Convert bytes to a str
if line.startswith('datetime') :
print (line.rstrip()) # Remove trailing newline

datetime: 2022-01-01T01:36:47.689215+00:00

>>> import smtplib

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

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

Beware the Ides of March.
mn H)

>>> server.quit ()

(IR, A RBIFEEAE localhost A THIMBLEIR %545 )

10.8 H W} ]

datetime BIEREZML T AR ER AN it 07 s A H IR RIS . B BR SORR TR RV S8, RS BAY =
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 Bl k4w

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

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

41

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

37

>>> zlib.decompress (t)

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

226805979

1010 PEfEMI
— L& Python JTJ PR 1 g [7]— [0 () AN [) D YR RO RE X E 7 AR T IR IR 24588 . Python 42 {1 " — bl DASZ B 1]
Ik S A R T A

B, JSTAHEMTF RN SRR SRS BT REE RG] ). timeit BOR] AP EURTEIZATRERTT
T —E PP F

>>> from timeit import Timer

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

0.54962537085770791

5 timeit MREAIRIER BN, profile Ml pstats BIBHERHE T TERICHY FURD BR 3R U5 ek a] o B0
ST A

10.11 i s sihil

TF RS T R R AR R B A R B MR, I S B G B T 2R
doctest BEBURHE T — TR, FI T BLH R ER R SRS R i A RO . U B8 it 12
A B LS 0 IR SRR — BT, S PR R DI S SRS, I FLE AL doctest 8
o P T AR SR B

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

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

mn

return sum(values) / len(values)

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

unittest BHRAMR doctest BHUIRFES T, (HE VAL ERIY SOPF b e 5 A g il it 4
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import unittest
class TestStatisticalFunctions (unittest.TestCase) :

def test_average(self):

self.assertEqual (average ([20, 30, 70]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

1012 [

Python A7 “HalrHIlt” MBS, alid HAL RS IR AIGR KT RE T AR iF A 210X — o (0

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

e email G TAFBEE T IO , 5 MIME RfUHAh : JF RFC 2822 S0y . 5 smtplib
Al poplib SLPr b ABMIZWGHEARR, BTG 28N THE, BT 2 miEE
ZER (FIFEMHAE) DA K 5230 B I R g RS A bR St

o Json HARMTX AT OB A WuAs AR ML IR 0. csv B SE R DUE S PR (S X B B
WO A SO, 3k 2o ks 2000 o B 4500 R A 194 SC8F . XML A0 xml . etree.ElementTree ,
xml.dom Al xml.sax % FF. XEARBRAFAE IR KL T Python [ IR e ALHA T H. 2 [A]
BlEAc e

» sqlite3 #itk)E SQLite HHn 7 B 2685, $20E T — 0] DA RS EEARER) SQL 1532 3 A5 ]
FARF A B 2

o EFRLRIFZBESCHRE, 36 gettext , locale , PAM codecs fi.



https://tools.ietf.org/html/rfc2822.html

cHAPTER 11

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

111 KXtk il

reprlib BHGRHE T —ANERLRAE repr O AL, M T4 ER KSR Z B AT AR

>>> import reprlib
>>> reprlib.repr(set ('supercalifragilisticexpialidocious'))
"{lal’ ICII 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 BURFEGHE AL ICA B, DAIELY 45 52 1) e 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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The wrap () method is just like f£ill()
except that it returns a list of strings
instead of one big string with newlines
to separate the wrapped lines.

locale fRiBAb 3 5 45 i Hids SCAAH XA BA% . Tocale AR format pR %1 & — > grouping JE 4, W H
PR BTSSR A A B A e R

>>> 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 Bipe

string BOREE— B Template 2K, HAEMTHREM R LIETE. ©RVFHEARE S 2
HITEOL R E S A SRR

A A B R A AT SR, LA $ N B YRR Python ARRAF (BB SRk, B fi R4l
) M — FLOE RS S5-0F 5 AR R , il n] DAYE S TR B R ESE 2 i P BB i T S 5. $9
R SO FAT $:

>>> 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.'

A I BT SO PR ARG G A, T4 substitute () Jrfili KeyErzor. MFHS
PREIF A IR, PR 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) 1-2E0] DA & SO F4F. BN, PR RRAA IR At j s ay 2 DheE, RN T A5 1EA 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 ] RE & il e k% X

struct BHURMLT pack () Ml unpack () B, MTABIAE KRR —dERHCFAR. FHRBIHI TR T
TEAGE zipfile BBRIGIEOLT, AMTIEERM ) —A> ZIP SCPRR A S5 B Pack AURS "H" I "1 7351
PEEP P AT S HBE "< R EATbRER ST 8/ 519 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 2R

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 GiafTE 55, HANEI AR Y I 4RELztT:

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 TR PR A0S, A E RN 2 LA 2 Al B e 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
e 55 R A W IR R AR 3] — DA R, RSO queue BLbR[iZZARAERY K F HABLAR AR .
AR B Queue X GIHATARRRIEFMMNE, EhTiolh, HhEE, Hali.

115 H&

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

BN LY, informational 71 debugging Vi BB el i ih & A BURMERT DAL oAt 1 B I E0 455 31 5
Fe R B TWRCE, Boidk, BT EHTTP g5 dv. By i vl ARSI B U0 Se S0 R A ) i e o 75X

DEBUG, INFO, WARNING, ERROR, Ml CRITICAL.

H GRG0 AE M Python FLEL, AT DA FBCESCOINZR, PAGE & L H RG0SR o w3 oy HAR .«
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Python 2 [ BT WA B (XERZ BN G TT I VTRl garbage collection KFERAEIRTIT) o KA
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 . weakre £ BLERFLHLH) T H W DURLAAES | BLREIR 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, value):
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:/python39/1lib/weakref.py", line 46, in __getitem_
o = self.datalkey] ()
KeyError: 'primary'

1.7 PRSI TR

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 12 AR TE Python 17 int X4 745 225 16 S

>>> from array import array

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

26932

>>> al[l:3]

array ('H', [10, 7001])

collections BHHRL T —F deque () W5, BRMTINE, (BN s AT E 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 B YIFRSEBLASN , PRl AL T H A T B, B4 bisect BikBA HTHAEH Y21 K%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 TR F I FOR LI KB FoMERIA H B RIFEEE . XN THREERL T
/N AN BLEATSE SR BN R HE P I AR AR HA A

>>> from heapg 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 b liF riia sy

decimal PEHEEML T —Fh Decimal FPERAH F TR S8, ML NER float —HEHF S L,
SRR T

o T8 55 I PR HCAth 5 R 1 0k fh s v D i
. TR,
o A Y 8 LA DAY R VAR B A R
o BESARUNELL, 5
o JPEEEER S T 158 M VAR VT 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 FRMZRAIREEHNE, HREEAP NG iﬂilﬂ’]?ﬁ%%&ﬁiﬁﬁ&tﬂ PUAHREAE. Decimal 7] 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 BOR LA 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 MEHRFLHL TR BT 2 R R

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

11.8. - ilkilF sy 95




Python Tutorial, %1l 3.9.18

96

Chapter 11. i)W fr—5 50



CHAPTER 12

BRI

12.1 {ik

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

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

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

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

12.2 I LR

T AR B IR B BT venv., venv il H & 2R AR T I B AN Python. SR AR 4
EAHZAHA) Python, #n LA L1217 python3 sEARZAT A HUA A e 45 7€ 1) Python it 4s

PRI, W E L EEMHR, R venv B HIAIZTT H SR 12

python3 -m venv tutorial-env

W tutorial-env FHSRAFAE, BXFAIREIE A, HAEH P OIEM S Python EREAS, BRifEFEAIASFh =L
FESCPFR RIAR Y H 5%

SIS0 8 T H SR A B2« venv,e XA FRIE R 2 41% FSRAEARIY A by Hh BRFF R, AT a6 i 75 25X it
e H SR TR MBRE I — R PR BIEBERT 1 5 R TR SCRfY - env BREEACER E SO R AEPE

BRI, A ATE B .
7£ Windows |, &=47:
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’tutorialfenv\Scripts\activate.bat ‘

¥ Unix B{ MacOS |-, &f7:

source tutorial-env/bin/activate ‘

(XA A 2 24 bash shell 511 . WRARH H esh B £ish shell, /RN iZMH activate.csh B activate.
fish JI7,)

TS R AR O VR BT L w3 m AT, DA R VRIEZE B A RS, BB A python A4 BT
BT R 2 23 MR E Python filiAs . filf:

$ 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 i pip HHL

YRATPAGE I — D40 pip WIRR PR . THRMRS IR BRIARE OL T pip FFA\ Python Package Index
<https://pypi.org> LRAENFAL . YRATATEVRE web I bi s H A2 F Python Package Index.

pip L T Vinstall”, “uninstall”, “freeze” 254%, (i57E installing-index 3555 T A & 52 B 1 pip 3CKY. )
TENT DAIE A 4 0 A 24 BROR 22 BB LA 1) -

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

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

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

b ] PAE I R A FRIGER == FURAS SR 25 A ) A

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

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

WRAREIBATXA ML, pip KEBTICRLH TR HA 2. G AR R R AR
FRPIOZIRA, BHEEFAIE T pip install --upgrade RIS EHIRA :

(tutorial-env) $ python -m pip install —--upgrade requests
Collecting requests
Installing collected packages: requests
Found existing installation: requests 2.6.0
Uninstalling requests-2.6.0:
Successfully uninstalled requests-2.6.0
Successfully installed requests-2.7.0

08 Chapter 12. jEIAEfI{
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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 FF A A FMUM LR WHN R, HEMMEH pip install KA. —MEILNLE 251t
FIFHAE requirements. txt

(tutorial-env) $ pip freeze > requirements.txt
(tutorial-env) $ cat requirements.txt
3. .3

N =

SRIG T PAKF requirements. txt $&AZ 45 MUATE § I 4F 0 B H AR 7 1 — 3 - 3 k. 4K 05 A P mT AT A
lnstall —r R VR AL

(tutorial-env) $ python -m pip install -r requirements.txt
Collecting novas==3.1.1.3 (from -r requirements.txt (line 1))

Collecting numpy==1.9.2 (from -r requirements.txt (line 2))
Collecting requests==2.7.0 (from -r requirements.txt (line 3))
Installing collected packages: novas, numpy, requests

Running setup.py install for novas
Successfully installed novas-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip HHEL S, H X pip M5EE R, iS4 installing-index 15/ . 45— MUI 7 H4E Python 1%
S Al I, 2% distributing-index $5F4 .

12.3. i pip F AL 99
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cHAPTER 13

RoR?

el A BORE T BE S 4 9 NS 1] Python [ B0 - MR T T Python SRR B SE PR . AR %
WP T AR 2

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

GRZN YA TME, G T WM T RAREA AR AL, ShREFIBIR A e R (TN ) S5 %0k AR
HERY Python ZZATHUEL Y 1R 2 HYMEINACHS . A LERERA] DAJER Unix fE4H, il HTTP A2 SCRY, AR
REALEC, MRMTarATIET, S5 CGIARR, IRAREUN A KIF 2 HoMbAT S5 . D SEARifE e 25 T DA T Ao
Z N7 .

* installing-index f#RE 116 4 2235 th Hifth Python JT- % 2 4 5 1A .

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

B Z Python B

e https://www.python.org : F=Ei[ Python Pk, A, SCRYPA K IE 1R Web |5 Python AH 26 1) 71 T
AR . Mttt AR XA R, W, HASHIRER AT Betg ] B8 HE ok AU, RARER
T EIN H PR E

* hittps://docs.python.org : 3 1J5a] Python [ 3CRY .

* https://pypi.org: The Python Package Index, DARTH#EWEFR N Cheese Shop', 27 T - A %l Python 5
WHRG] . SARETHIG R ARSI, ARAT DATE AL HEA T A HAd N BB S & .

* https://code.activestate.com/recipes/langs/python/ : Python Cookbook J&— A4 KT R B, HLZH
FEHANE R A o B B E S B 0 T BRI S fE— 4544 A Python Cookbook (O'Reilly & Associates, ISBN
0-596-00797-3) 454,

« hitp://www.pyvideo.org M SR PSR 5 Python A3y BUA I HER:

* https/scipy.org : Ecientific Python 1l F i i} T PRI M 51 VTSR B A RORIH DAL T8 an et AU
AR, ARRIERIERS . BNV, ST m— R8I,

! “Cheese Shop” J& Monty Python ffj— /MR : — (B K 2| — KA HIE , (FICIS AL EbRh w5 SURBU A B2 .
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Xt T 5 Python AH 5 i ) RN ) REL A 5, 50T A AT BB 8 41 comp. 1ang. python , B RFEAT KA
B R 51 % python-list@python.org. 7 [ 20 AR (F 51 30 LMY, DR e 10 B — 305 F5 B 3% k45 )
—Ae BRABEAMT, W CRIEE) M, #UCHRE, PARCE A B, R R R A S AT
https://mail.python.org/pipermail/ 43|,

TER VA, W5 ARNTIIR FILE (S5 N FAQ) . UL & TR 2 — U S — R A 2 i) 1)/t
RS, FHARREAMUE TN IR R 2.

il
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cHAPTER 14

A2 2 G B i P S

HFLEHA [ Python AEREAS SRS #8224 1B AT I 2 48 D7 S5k, 2440l Korn shell I GNU Bash shell ()2 fig
ﬁﬁ\g %E 1 GNU Readline R5CBE, — A SCRp2 Mgita Tl sNn . XA E H O mSO, Tl_iﬁdl]
AU T

14.1 Tab 4t Dol

TEMRRESR B It , AR AR A D RERE HITIF, DABEYERR T Tab SRR A4, &
KA Python iFAJL AR, MHIJRHAL BRI B A FR. AR string. a RN, ERREAER)S
A ZRIEGR, ARG R ISR G JE Ay AN AR __getattr_ () TR
X GRFERAKI— oY, R AT RER AT RS . BROARCE T U4 by il s Ar7e M - H 5%
N4h .python_history HySCHF. FET—IK Python MRS Sl IIE], iy sics® s IH AT

14.2 BRINAS 1R RS R 1

Python e 5 BRI EL, IR T — K8 ToiBRE, A LEm R INRE: R BT i RS AT
I HE (AT AR I HE R R AR BT S ) , B . Ab WL T A RS Ao 3. A
LEkE (BRREW) 5, 515 AR5 2 H TR

— AT ISR R A H AR )2 [Python, BOAAFTE T A —BUR], BHA tab kb4, HREXIRAEST
LESRAEEIIRE . BN AR E BIHAR AN AN R e 55— DRI R 3 2 < SRR 2 bpython.
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cHAPTER 15

FERGAR S rUCRTRR

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 BN AR RAAAE, [N Python W AT B VS H A7 A ) — 3t LAY -k il S B
FERTFRP P FEALA, 402 Python AT 0.1 f —HEHXH B AP0+ 2ERIFTED IR, KF AL Xk

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

XK ZHGA A BT E L, H i Python i1 7R £ AR RARS nT 4 B 47 54

>>> 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 AL eval (repr (x)) == X,

FE Ji %0 1, Python 42 /R 5 M B repr () MM S BHA 17 A QB FH KB xR, B 0.
10000000000000001, A Python 3.1 JF#4, Python (YEKZ MRS ) PUAE i L6 ik 26 3 7% v 4
F AT B bR 0.1 6

TR D R SRR A TR BN 2 Python 1ER IR, BARARICH PR R VRSAEFTA 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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T HEHNE R IEE SR AR SN A K70.17 B RS TE R R MR — 1 T SRS B TR L
W ST S ERTE TR AR RSN R S AN A

IENIRE SCEE LS RS, XTI @O o R &R (HR A TR S AW R @ Python 77 /52
S B AR TR B SR R A AT R, TTHE R 22 B BT s AR B 1) 2453 FAa AR e A 1
AEEARAL I . XX R ZEATSS R ULER . 205, (HARMEFELA eI T RE AR, HAaRIF s HmHnT
e SECHRIS ARTIR.

BRSNS DU SEAEAE , (X T REEOE R S B R, R TR R R & B R R & A
PRI )+ I BUE BN TSR RIS L5 R . str () BB E RN, YT EREIEH 7 25F formatstrings H
str.format () FIEMAERAST.

T 75 ERE A T R R 5, 20T decimal fRH, RBIHSEIL TS A v Y A SR Y.
Lol b =

F—MIEAEfIZHH fractions BIHERHESERE, ZAHSEIL T T AN ARZ S (BT DORS
Forty 13 XFEREUE) -

WA SR IF s F A R P AR 2 T fif—F NumPy 004 S iy SciPy 1 H Fird (i iy F 2 HAbEe7 fge it
BHEA, £ <https:/scipy.org>,

Python R {It T4 T H | W] DATEARERY A2 HTE —MF SRS IRE R g 0L P65 8. Bl £1loat.
as_integer_ratio () HELRHFESEFER—D0E:

>>> 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& AT/ EER] (DA 16 N EEL) SRITRUEFE L FFERES HERAFAE AR TR R 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

HI T X PR ARSI, B TEBORFE A (CFETEK) 1Y Python FEAHELE , PAK S CRHH R
HABES (40 Java F1 C99) =z e BiH.

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 Fomthiie

A/NRAEANERE0.17 A5 1, FFULIIART] AZERESE A0 B2 DA TR Bl AT (B AT 2 A K
TR R AR

RO R (TR RZH) T NICEIE AR (DA 2 RO iR g
FEHURORE R, BCHE M4 Python (8% Perl, C. C++. Java. Fortran LR ¥F & ILBIE ) ZMAL LRI
e O BRI B A D

WA 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 ;U 8L IEEE-754  “XURSREIRIL™ . 754 XK B2 S A
5 53 AIAEEE, PULAER A, VISR 0.1 Hefl g A J72%*N TR X P RERm R e il 4, o T ok
T 53 AR B

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

HHMT JISUA4 53 67 (B >= 2+%*52 {H < 2%*53), N BffE(E N 56:

>>> 2%*52 <= 2%*56 // 10 < 2**53
True

WtEYl, 56 EME—H) N (HREL J 1814 53 . XAE J By fefE nT Bl e 280 8 AR TY:

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

MR R0E S 10 BY—2, el M Tl Py 5 A RAS:

>>> g+l
7205759403792794

SRKETE 754 BURSET 1710 WA UE R

’7205759403792794 / 2 ** 56

TR BRI DA £ SR NECK:

’3602879701896397 / 2 ** 55

TR TIAME T A, XA ERERT 17105 WERIRATEA 1 B, W28/ T 1710,
TGt ERA 202 A7 Ay 1/10!

W T EKIEARS “FH” 1/10: LA DIREE F A e/ N, B TR B R B fd: 754 XU EE LD
{H:

>>> 0.1 * 2 ** 55
3602879701896397.0

WRFA IR/ NEORDA 104455, JATRT AE B o 55 A2AY -+ BE %L

>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625
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KR REAEAEAE AL B DB 25 T - 1% 0.1000000000000000055511151231257827021181583404541015625
WEIEE (RIERIARAL Python) HONL& /R XSS B HUbBIBE, TR RS 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

it

16.1 x2 H B

16.1.1 b

MR IR, RS STT OV R (G B R . FERRHAGTS, KRR B Ear S PERAF s WA N
KB, TEFTEE SRR G, BFSAAEERSERE . (X BT R A try 150 H except
FTRIA T ) AR R TS, S SBRF AIEZRSE 1 ey h iy G sk WAARER . fr
B RGBS S ARSI 162 0 1R 3 iy H U 5 A AR e S AT

47 (%A Control-C ok Delete ) ##A EEEUHIRR SBEH M AR [ FHRRFF TEIRATA
AT A TR TE | & 1) KeyboardInterrupt J&, BIDAH try iBAJ4HE,

16.1.2 w[$ii7hy Python JHIA
£ BSD %2 Unix 245 I, Python AT DA BT, 1% shell A —FE, 5—17a0:

’#]/usr/bin/env python3.5

(BRBLAREE AL T M 8 PATH ) IARRIITSG, HRESCIFBRCE N AT E T # 0 AU STIFRY RTINS 74 TERE
SPGB, AT RA Unix #2147 45 R (" \n') Z53R, MiAJ2PA Windows ('\r\n') {7452, R,
HOONERE 74T ' # 7 Python HUZEREIT 1A

AT DA chmod iy 4 A BIA SR A AT A LU BR

’$ chmod +x myscript.py

1E Windows 245 I, WA “AIPATEN" A& . Python Ze3ffF H ot . py X5 python. exe HIXEL,
BLREXLHT Python SCUFRt & F A A AIZFT. §RMAT LR pyw , ZERXAMEBLT , 23 B & H B
BE0.

I GNU Readline {0,/ 7 85 1] i £ JHL 115 Rl o«
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16.1.3 &2 . 583t

MIRPARE H ] Python B, BRR S SN ERERS TR S PUAT—SEhrifE a2, R 8. & PAE R4
A PYTHONSTARTUP [JEREEAS i i BN & R sl a2 0 S A4 R SE 8 . X 2Ll F Unix shell i) .profile I

b
HE -

S R A H AR TN B2, iiAEAE Python AIAS IR S BURTEL TE /dev/tty T HYHIHA R
i OF#F SRR R — N EA LT ) o IS IET I FTTE R iy 24 258 18] 5 52 BRSO IA,, BrAEsE X
R AR R ATEAC A LA B o AR ] ATEZ S SRR F sys . ps1 il sys.ps2.

AR ARAE Y BT H % B — BN R B S, ARWTPABEI R if os.path.isfile('.pythonrc.

py'): exec(open('.pythonrc.py') .read()) XFEMMAILIEL B0 XA EHTmE. WRE
TERIAS 5 F e B S, A2 AR mp S PR A T 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 ki

Python F2 I T A4 ToRILAR A E LE: sitecustomize fllusercustomize. TARI TR, Bt
o R F I | site-packages HRHYALE . 3l Python Fiz4 7 AUAS:

>>> import site
>>> site.getusersitepackages ()
'/home/user/.local/lib/python3.5/site-packages'

MAE, O LAEZH PO —A4 8 usercustomize.py 3L, HREIIFRNAERAL Y. ELEm
Python (4K EZ, BRAFEPA —s )58, AR BZISA.

sitecustomize PAMIFE A X TAE, {HiE% thit B L B B 7E £ 5 site-packages H 5% P41, IF7E
usercustomize ZHIBIFA . A XIFEHFHESH site BRI,
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ARTERT B

>>> B A ERIARY Python $2/R4F . AEAE S R T-REPARZ B s E MR REAS LA T RE A RS 2 i
- AR A X
o ACH A A P AR RS TI ERIA ) Python SR 4T, (4% gidbny i, BB/ FfFZ
(B35 s, i =85%), e — &tz )E.
* Ellipsis NEHFE.
2to3 #t! Python 2.x fUA% 464 Python 3.x AAASAY T H. , WAL MRATIRAY , 3k D ARAFTA ,  AbIHZ6 I 40k i 2 1y
N e

2t03 A AEAREE Y, B4l 1ib2to3; $2HE T A0 & Tools/scripts/2to3. N 2to3-
reference ,

abstract base class -- 4 3ER G LB ABC, @Xfduck-typing [AFNTE, BEFEML T —Fp i SCHE: 0 0087
X, M2 FHAMS G E hasattr () BT AMEE MR (FlHantEH BAR ). ABCHIA
TR, XTI R 5 HABE, HAMWIRERE isinstance () Al issubclass () FRAR; #
UL abe fHSCRY . Python H 4% WE R ABC HTSLIEH454 (7F collections. abe #idkHr) |
BFE (FF numbers fEE ) L W (FF io Bitkh) . SAEREAMELS (FF importlib.abce bk
H) o ARA] DA abe Bk A H ) ABC.

annotation -- biE KRR, KEIE. RBIESEORIMEMIRE, BEMR L2 =/ RO

SR AR R AR TIE AN U ), (HA AR SRIE MR BRI AR £ MO . RN R i
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 ] PEP 526, XJIHINEEHH NE .
argument -- S5 7RI oG 45 funciion (8imethod ) W{H. S50 RWikh:

o XA A TERBOR T PRI A FR AT (B0 name=) SUEAE N A STERTTAIA ** 17 S
ME A 2B, 3 A1 S FELATRXT complex () By M HIYJET Kt 24

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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s EEAH ART RKBETFSHSEC MESHEI TSRO ERTT S AR/ S AR a4
* [iterable P TERGAEN . 28BIKIE, 3 A1 5 FELA TR g TS 4

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

S TRE LS R B o Y B R AS B . A RN 2 L, calls —5 . ARIEIEYE, ARARAER AT
FRFR—NSHG BB B E PR XTI 1 eyl A% o
F3Z Wparameter RIEFRFH , & WIAEH S 5ES X5 PEP 362,

asynchronous context manager -- 5325 |- F S PIEY AR E I E X _ aenter_ () Ml __aexit_ ()
JrERXT asyne with @A) P RFREEIATEE S, B PEP 492 5] A,

asynchronous generator -- 532522 K% 1% BB Masynchronous generator iterator IR, B 5 async def
& SRR R BARAAERL, ARFRZAATET B vield REX A —FRIIWTE async for fEHH{H
.
WARTE T T8 A0 A ian i, EERLRE IR AT AR 24 77 £ R B R R E . WRFEE-ERL
HARE S, TR A FR AR Lo
— AR SR BT GRS await FiAX B H asyne for VAN async with {E4].

asynchronous generator iterator -- 525 2 R85 5028 asynchronous generator FRELFT B EE IR 4 .
WIS & T asynchronous iterator, Y4 __anext__ () FEW B Bl — AR GOR AT 740
AR R AR BB R —A> yield Rkl
F/0 yield SR ARALIE, T (B IPARES R R ROATEE Y ry i), 4%
A R EERESHAM __anext_ () REIW TSR ZHERIKZNS, ESMNEHFOLESLEINTT. S0
PEP 492 Fi PEP 525,

asynchronous iterable -- 2B [ B 7] #£ async for i A) o g A A9 X 4. 6 J0E B W
__aiter_ () F¥ERE—Aasynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator -- 525088 ST _ aiter_ () Ml __anext_ () HFYEMIXIE. _ _anext_ W)
R Bl —~awaitable ¥} 5. async for SACFEREIEMREIN __anext_ () LTI [a] o8 A ZE R4}
%, HINHF| K —1 StopAsyncIteration BH. H] PEP 492 5] A,

attribute -- J& M KB —AWRIME, ATRAG G5 2Rl HA TR B, WR— R o BA
— M@t a, WATLAR o.a KEIHE.

awaitable -- [ZEREN R BETE await Tl PRI S . v P coroutine B2 HA __await__ () JT¥EM
St% ., 2 PEP 492,

BDFL “Z& 5 zZE0#E” W45, B Guido van Rossum, Python )61 .

binary file -- JEHISCAE file object BENS IS F 7 2 xt %o ZdEHISCHI B FOFE A RIS (Trbt, Twb!
or 'rb+') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIOfl gzip.
GzipFile HJSLfH.
J115 S Wtext file T fRRENS RS st XM SCARTSR .

bytes-like object -- “FYi%I%f 4t 71 bufferobjects H H G- T C-contiguous LG X% . XWIEHA bytes.
bytearray fll array.array X%, PARFZ M memoryview X5, FA Gl 4E 2 fp 3k
BAREAEP R s X SRR AR . PR B SO DA Sl BB R R 5
HAC PR TR EAT AR ) A . XIS A SCR T E R AT E TN . ARG R R T
il f13E bytearray PAJ bytearray [ memoryview, HAWMEAEZR —#HIBEIRAFT A0 AE %)
% HERETENER"); XM RNE T4 bytes ALK bytes X4 memoryview.

bytecode -- ‘= {ifh Python JFAURS 2441 158%, R CPython fifREgs H1 3R Python /71 N ERALIS . 5
WIDIB S EZAFAE cpyc SCHFH, SRS R BAT IRl — SO BE TR (PT DA G 25 REVRAG B8 2 13
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) o X PR S B ATEAE T R AT AL K virual machine 2t F5YEREA R Python
FEAWL ER T A —E @, A —ERELEA ] Python A 37 .

FATIGHE 24 R AT ATE dis BRI SR AR .
callback -- A1 —ANMERSHCRAE A DA DATE A S 1 54 20 e U FH 1 - iR o 4
class JHRANE P SO GBI 8 SGE L5 XA SE B TR e X
class variable -- Y& FE3EHE UWAZE R, I HAURTERMZ R FAB Y (AR TE R S8 B E0 .

coercion -- SR TE AL ST M R RS E R, — B S0 R b 4R o) — AP L. 91
W, int (3.15) ERFEVRSEGE NEEREL 3, (HAE 3+4.5 1, SEIEBA—3 (—/H2 int, —4>
J2 float) , WF A MR ZEBUA GEMTIN, TN % TypeError, UIREAT o Hil B LA S ,
7 BUL IR T ] e S 50— R ZEBY, BN S AL £1loat (3) +4.5 A2 3+4.5,

complex number -- 535 @ EHARGENY R, PR BUFEE R N — DS AR . R
e HERCEAOL (-1 PO AR) OSSR, ERAEREAT SN 1, TSN J. Python NI TR
By sofy, RN TREARC 20 g —A 5 52, Bl 3+15. WIPRTEE math BEH AT HX)
WARBURA, #HH cmath, RERMEARE — DB RAECARE. NRIREBOERA L, ZIEE
LT A AL

context manager -- |- F3CAHIAY & with AP, ldE L __enter () Fl_exit_ () FVRE
HIAFDRASIIA S . 20 PEP 343,

context variable -- |- F 30 & —FR$E B @AY BT SO ARA R R ER S & . X R TAEL AL R AR A
filf P AR NPT AR AT AR R R A Bl . A, X B R SUERSRUL, — M TER TR A £
A BT BT SO ER) FR AR RN KRS AR I TIBES. 2 contextvars,

contiguous -- JEZ; — GRS C & 825 Fortran & Sl X POA R ELERY . F4EZ rh 2 C Il Fortran %
i E—AEET, FrA A% B B AHE AR I SRS , SR B IR BN R G T . 752
% CHEZBA R, 4k NAFHIIEHES I f5e e — DR 5 U5 R0 4% H NP B fe b . {HJ2 A Fortran TS24
R ARG B R

coroutine -- P PifeE T HIRER)E BB, T IR AT DATERE — b AGFAE DS — RGB . PR AT DAEVF
ZARP R EVEA L BHAWKE . EfTEd asyne def iHHREH. 2L PEP 492,

coroutine function -- BpRLFREL IR [0l —Scoroutine ST R RE . THMEREEd asyne def iBASEE X, FF
A HEfL S await, async for fll async with e, X2 d PEP 492 5] A1

CPython Python ZifiFi 5 W MIESLEL, 7 python.org b A, "CPython” — il Jij T LA EEIRFHF ML L BL-5 HoAh
SEELGI AN Jython B IronPython A X 51

decorator -- 3N IR EME N 5 — D eRE R AL, HE T ewrapper EATEA ORI TRECE . SiligRn
LT AdE classmethod () Ml staticmethod ().

AR IR, DU AR B0 ST S R Se 55

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

@staticmethod
def f (arqg):

FFEROAE S S 28, (HlER XM . A XIS TR TS 0L sREE SO 2858 SURYSCRY
descriptor -- §liik#s (TEX T _get_ (), _set_ () Bl __delete_ () H¥EMMNE. B—PLEMHE
HHERZRES, BRI T S B A R L . EEE T, a.b RARE. R E SR
— BT STE a R FHAERATN b BIXTE, BAR b — R, WS X R b 4%
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Tiike BEARA SSRGS 2 IR AR Python (1Y ¢ 68, XN 2 1 2 B BEARIE I BLA , (04 B2
Jriks JEtE. ROk BESOTIRLA BRI G AR

A KB IRNE Z (5, S descriptors B i i fi e«

dictionary -- “ylL — /N CHRE L, Ho AT S A AR L S 2 AH Y B (E . BRI DL AR HA __hash__ ()
__eq__ () HERINIS .. I Perl &5 RN hash,

dictionary comprehension -- “y il S 4B — D] A AN G P BT A B A JU R IR AR [ 45 R ML —
BEEY:, results = {n: n ** 2 for n in range(10) } AW — 1 HE n F{HEn ** 2 BYBL
B R 7 . 2 I, comprehensions

dictionary view -- ‘FHLELE M dict.keys (), dict.values () fil dict.items () IR [ ITERBEIR N F
HWAE . ENRETFHAHN—DISHE, XEWE Y PSSR, HEESHHN AR BT
SR SR o EUE RS, AT 1ist (dictview) . £ dict-views.

docstring -- SRS FRFH (N3 AR ISR — 2R B FAF s P . eI RITIN &
P, BRI R B TTEZE . sRAEHER __doc_ @M. T e HTIUENE,
PRI SR Xt SR A TR SRS A RO

duck-typing -- 1878 F5—FhgRfRE XA, EIFAKEE RIS RE R e 2w A EfmED, med
BRSO o EsUErE (CRERGN T, nEREGEN T, BatEmen T . ) hTimiEE
FHAER e 288, it RIS vl i e 2 SRR T R G ME . 19 T2 BLE G type () B
isinstance () Kpill. ((HZEEEN B0 DAMH 46 28 % fENRh e, ) AR R hasattr ()
K e 2 EAFP 4Rf

EAFP R HORVFIT A D) IS0 4i5 . X Python 5 J AU 2 5 RS 2 85 T 75 1) B sl S AP AE
HAEBE B BRI R A o XA it PO AR IR @ KiRIs ] try Al except T4, T HAIN Y
MR FTELBYL W%, #ILT C SRR HAhiE = .

expression -- Lk W DK FAMEMTEEFIC. Haihyl, — DRk FE RO, 45K,
JEPEDT I IEFATER BRI BIL A, ENHEEEH SR —ME. SUZHAMET AR, HIEAES
tPER R FIAA . IBAFAEA RO ERIB S W statement , Bl while. WA E T MM AEREA.

extension module -- §JE it DA C 5 C++ RE UL, (i Python [¥) C API R 515 F 1.0 DAL H P AU

N

T H.

f-string - £ P47 74 £ ok ' F BTG R I EE RO “f-E AR B RS S A R LAY
5. % PEP 498,

file object -- SCPFXTGR X AN AL [ S APT AR N E R IRAIXISR (A read () B write () JEFERYIS
R) o MUEHAIE T B R, SCPFRTR AT AL BN BLSCRER SO, XA AUEAE, BOR Xl IR
WU (BlanbRiEs A i . NAFZnh X, BRI ) . SUFR Gy ST &3 28R,

S AT =R SCIERT G Il =22t ] SURE, Geirh =206 ST DARZSUA ST . AT 101 58 L3
1E Lo Bk, QUESCIEXTRMIE T XM open () BR%L.

file-like object -- SCPEXIM 4 file object W [R] i,
finder -- 4Ry —Fh S22l A g S ARILH loader FIXTS

M Python 3.3 BRAFAE PR M R B E k4% Tk 12 £ 48 %5 By sys.meta_path i, PAKpath entry
finders fit £y sys .path_hooks ffiff].

HLPERE %1 PEP 302, PEP 420 i PEP 451,

floor division -- [n] F VBRI 7] T 8 A B B BB B B . el T U R AR IB BT 2 // . BN,
FrX 11 /7 AWTESGRE 2, M5BT SR EIERERR 2.75 . HE (-11) //
4 R[] -3 PRk -2.75 @ T AGRIMEE S, Il PEP 238,

function -- B4 AT DA 20 [l B AME R —2HiEA) . 3R] DA HAZ A S ZAN S 3 HAE R BRI T
W . 55 Wparameter, method F function ZE4Y,
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function annotation -- FREChRTE EIEF 2R B 2 80 MIE ) annotation
PREVREEIE 7 TR 242+ BIanDA R BRI Z A int SEOF R E-—4 int {4:

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

PR RO TR Y TR DL function —5 .

152 % variable annotation 1 PEP 484 Xf W Ih GE1HIA .
__future__ future "j from future 1mpo rt <feature> FERIikre (il FHFHE AR S 1) Python &7
future__ BIHSURYILSR T A RERY feature HUH . H i

%/\Jﬁk@%ﬁ%#ﬁ,ﬁﬁr & k{ﬁ 14\7U\E@Jtiﬁ%ﬁ%ﬁ?ﬂﬂﬁﬁﬁﬁﬁ(ﬁﬂ/\ﬂﬁm SR AR ER (HE)
AEAT I A BRI

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

garbage collection -- B3 [nl BB P ) A 23 ] a7 . Python S35 | 1450 — > RE 8 A
%H?TWEPF%IH%E’Jfﬁiﬂiﬂ;&ﬁlLlﬁz%%;léﬁnﬁnﬁlﬂtlﬁcﬁﬁ FTPAME T go MR % iR o

generator -- /LR &[0 —generator iterator (R KL, ERERMBEWRE, AR RETHAE yieldk
J‘iiﬁ%@ﬁzi FIVE LS for-PEFAE ] B i next ( ?5&‘5(12*%’“@1

ORI N R A, EAERE SO T BT A B R E . WERTE R FRB RS S,
Hﬂéﬁbﬁﬁ‘ﬁéﬁj‘ix

generator iterator -- 2 R ESEIRES generator FREUT A EIINT S .

BpA~ yield sl (AR IR, ICE Al {3 U PR (f45 R P A AN R Y try T5)) o 243% 4 A
HEREMENT, NI EDRSERAT (X583 AR AEIT 4 )38 168 pR H 22 IR )

generator expression -- /RSB A IR [0l MR FRIA X EREARRB L E R A5 WA E LT
— MR JEE P for 1), PAK—ANNIIER) 1f ). DAREAGEREXSNINZRBUER—&
B

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

generic function -- {Z IR AN [R] (1) 22U SEEUAR [ BRAE R 24 eR BT 2H B pR B . R s 2 el %) B GR3E
ST E A% A AN SE P

Wi Wsingle dispatch RiEFRS<H . functools.singledispatch () HEMizePA & PEP 443,
generic type -- {Z%! T ZH{Linpe; HHH 1ist B dict XFER AdRE. HT R 2RF FEAT.
WM S W Z B RZ 5%, PEP 483, PEP 484, PEP 585 fil typing Hidh,
GIL Z:W.global interpreter lock .

global interpreter lock -- 2 JSff BEZT T CPython fREAR P RN B —FhBLE, B R0 LR ) — i 20 A — 2R E
AT Python byrecode, MCHLHIE L BCEX RBER ((U3E dict FHENEIR) HXIFRUTFI R
4fijfb 7 CPython SLB, 45 HEARREAR I BICEAF M REAS 2 SRS TR 68, HACH WA HE THEZ AL
Has ERHATIE.

NG, FESEHRUE P B =07 R RSO P ATV S R 2T 55 1 S 4 W A P RR i GIL
BEAh, FESAT VO HefEmth 2 2Rk GIL.

QA (CASDRSARALEER BUE I S HAi ) A A" MRS S5 I MRS, PRy i 47k
A G FAAL PRES AR DL R I PERE - 38 (5 De AR Rh A B 17 Rt 3 B S AR AR B A%, AT e DA A
o
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hash-based pyc -- J& WA pyc 57X W Y5 SCA (MG i (1L T A e J 16 A s 1] Sk it o JHA UM 21 RS G2 A7
XA, 2 pyc-invalidation

hashable -- W[W5 4y — > X5 42 B W Aiv (L 0 2R A HC2E A o] 0 N 268 R o e, iR ol Tes A (E R E R
__hash__ () J7¥k) , FFATDARIHABXT R BATICE (EREREA _eq () K)o ATHAX R
WA RIS A (L EU R S5 SRA A ]

AT F PR CERERT SRR D T SR A A LB, DR Ry B 2 ) A A T 0 AL

RZ%L Python H R AIAE N EXT G2 FI W Av i) s AIARASAs (Blans) Ry i) ARG Ay Rae
s (BIANTCA A frozenset) (4B AT ICRII N AT MG Ay I A2 PTG A T 7 SO LB xR B
WG AN . ENHERER-—Z A (BRSO ), ENRmaEm e BT Enm
id ()

IDLE Python [f) IDE, “fEpiJT & 52£~J BB MYSESCHHE o 72 Python Bifl A AT PR ) B A 20 AL A1 AR
LiEINT

immutable -- ARG B EERA S AN RATERT . FAFRRICA. XX R AR
A8 o AR — AR FRE, WIS R SR . AT TERT S5 A (E R i AR
BN 5 L

import path -- FABRAE B ME (B4 50 ) 4UMSNR, SWEIREIparh based finder FIRAEHK A
Hir. FESAR, WAEIZEFKE sys.path, (HINRFGEABHRAHERH EHRMMN _path__
JE .

importing -- FA 4—MEH ) Python HUTHAE R 73— M H Y Python AURS T 6 B9 7.«
importer -- FAZ BRI MBBIRAGXTS . WX GBEE T finder SUg T loader

interactive -- 28 #. Python iy 5 — A B ARERESS, BIARTT DATEMRREZS $E R 0 Ja s A B A ARk =, 7 EPHR
THERHLSR . REATSHHED) python 634 (WA ATEARIG T BT b6 3% B rp s A 1 3% B
T00) o AE DA AR 2 B RS I R R AN A0 g s i X R e AR 8 (G iCSE ] help (x) ).

interpreted -- fi#FE%! Python —JE FAFREALIE T, SR @M IFIUET, SIAME A5t T 57755 4w
B AT A TR . X RGO T DA B2 A T A A5 S O w] SA T SO T ke
RUTEF R B AR AOE S T AR R, (R HAR PR TS g . 2 Winteractive,

interpreter shutdown -- fEREZTCPH U EROCII, Python MERESRRFE A — M EIRIZ TR BOFZ 2 BT
AEDBCHIR, PIIBLHRAIAS T G NTREESE . Eb R Z WA R eI 35 o X Sl P E XA
2R 555 U R A AU AAT o AE S PRI BERAT A AU T RE B B A R, PR HE i OB ) B U
EARFAR (DL BT R el AL <5 ) o

FRREAR T Z I RN __main_ BORERIEATH A 58 AT -

iterable -- n[IEfCR} 4 BEAS B 1R [n] Ho A B I A6 4. AT B A X G A 1 T35 B AT A 2R A (B 1ist,
str fil tuple) PARHELAE P A ZRBIGIAN dict, ST % DARGEX T __iter_ () HESEEHT T
7 1B __getitem () FIEMIATE HE XN,

AR ZE T AT for TRIRA VP2 HA TR Z— AP AT (zip () map () ...)o B—AA[ZEA
MEAVERNSEAL /N ERE iter () B, BEoRENZNEIERL . XFERSE A TXEEEN—
UCPER 7 o AEOE R PTG, IREEAFTER iter () B0H B OABERIXT L. for iBASN
VR B SN PRARSEHEAE B — NI AR fr 44 28 5 HORFE TR IR A7 A% . S Wliterator . sequence
PA K generator

iterator -- EARZF JORFR —EAHRLIRRAIR G . EREPFEAAN _next__ 0 Jrik (SO HELRNE
PR next () FFBARIEEA A Y BEA B ARG % stopIteration FH. FXmfk
AR R PR BRI C AR, BB __next_ () HIERSHIRGK StopTteration Fi. ik
RADARA __iter () FIEAPRIREZEARXT R H &, NGRSt TR AN 4, Al
T HAREAR GBI R e — N RZFIBISNEARLE 2 2 W ERZ P A . A
X (B List) EARBERIHAAA iter O BMEEURTE for JEEFAP T EMERS A —DHTiiE
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At QERAEIUNE DL ARs a0 2 AUAR I 2 3R Il 2 iR AU AR e R Y ] — R U 4, A
EAPMB R EE R

W2 {E RN AF typeiter,

key function -- SpR% FH PR KRB HE BR 40, 2 BEAS AR Il ] T HE P BCHROZBOE R AT X4 Bl Locale.
strxfrm () AT AT ERE RISHE 29 E I HEF 8 -

Python " V5 2 T H# o vF 1 4 o BOR 45 ) o0 R W HEAL 8040 21 5 50 K 46 min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapqg.nlargest () PA K
itertools.groupby (),

AN AR ECE Z R . B, str.lower () HIEW AIEZME K/ NEGHEF R BERE. T 4b,
SRR IS 1ambda FkHORAIHE:, HI40 lambda r: (r[0], r[2]). iif§ operator b
T =R B #e . attrgetter (). itemgetter () Ml methodcaller (). iE&EH WATHHT
— 17 PASR IR g2 A F 4t bR 500 7 181 o

keyword argument -- 3@t 2S5 £ Wargument,

lambda t1— > §fltexpression ¥4 Y 44 WIRER KL, KRR AETH I INBIOR(E. B8 lambda e& 5 H)VE R
lambda [parameters]: expression

LBYL “Jofif JGBkER” M T . XU 5 XA SAEDE TR ) Bl e 2w i ARG A i 2 . 1k
M5 EAFP J7 b O e, AR U KB 1 £ 154,
TEZ LA, LBYL il 8 “&F” Ml “BRER” Z R AESsg ). gilin, PANARTS if
key in mapping: return mappinglkey] A REH THER A EAE 2 JG HAMLKFE N mapping H 5
T key T A o KA 7 R0 RT3 Sk i B 1 1] EAFP 5 R g

list Python [N & i) —Rfisequence. EINH IR, BERMIT HALE FH OB M AEEERS R, BHoATTHICER
]S 2% BE R O(1).

list comprehension -- Sk 40 3 — > 77 4 b iy T A B0 43 70 K T IR I 25 518 R ) — Fh R T kL
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥HEWK—0
#) 255 JH B AR TN SERME BT W F AR (0x.) BFIR. Ko 1 AR AR, W0 2R A R
range (256) HHIFIA IR WAL .

loader -- MIZRES A TR S . BUFE X 4N load_module () M. hEkse@ s h—4 finder
RE ., PERFZ L PEP 302, XfT-abstract base class 7] Z: |, importlib.abc.Loader,

magic method -- AR Jj i special method W)AEIE = [R] XA

mapping -- Wit —FP SCRHE AR IFSLIL T Mapping & MutableMapping HlIR I Frfle T A2
XS, N H T AFE dict, collections.defaultdict, collections.OrderedDict
PLM collections.Counter,

meta path finder -- JCPEIEERZY sys.meta_path IR TIR B finder, JCHARERES Spath entry finders
AFAE R IR

A E importlib.abc.MetaPathFinder [ fifJCIEAE IR TSI T vE .

metaclass -- JLH& —Fi I FQIEERE, JoE LOGRY . RPMAELRIR, uRATHER Eid =12
FROUEMINIAIE . K Th ) %) G AR 5 AR Pt — D BRIASEBL. Python FF 51 Z ALAET 1] PARY
B ESOUER, KRED I PREATERXA TR, (HYH 2By, Su2 TSR T POHE Y i o7
% ENEPNTICRBIEDT I HE . Bomate et . IREX R 008 SCHRE, AL HAMFZAES .

B L2115 2 I, metaclasses,
method -- Jj 7k FEAPNERE I RE. QIRAVE R BRI SEBI R —NEHR AT, HiERF SRS 5B N

HEE—A~argument QAR 4N self). &0 function Fnested scope.,

method resolution order -- J5 RPN 32 AT I e A 3R A 03 s 48 2R P EL 2 BT A S e I o 1
B Python 2.3 J5yAfAT iy 1A 2.3 MG Python T2 AT FAH L AGTER .«
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module X5 )2 Python fURDA)—FHA AL, A BIHEA IS A v 44 25 0], WA & (LR Python YR . Kibk
AL importing FEVERINZF] Python H,

5 Wpackage

module spec -- BB — 4> fiv 44 S 0], HoAP & T BB R X A E. & importlib.
machinery.ModuleSpec HJSEH .

MRO Z: lLmethod resolution order
mutable -- WX R AAEXIRATPATEH: 1d () PREFIEE RSO R UE . 7S Wimmutable

named tuple -- JL# 4] Rif “HA0H” AT TAEMA0R Hocdl, HHIL PRI RT e aef i #4 r)E
PRV EZE . AR s SIE T RES A H AR -

AUNERAETAZICH, Wi tine.localtime () fl os.stat () WREME. 75 —07 =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 N E R A (BN LAY 51 ). Hesh, B4 TeAn Al 2R E UM tuple 4HRIE
AR B y AOR A . AR AP TS, s [ T) % collections.namedtuple ()
B, 5 A SR SR — T T4 S s A BB A ST TSR I T ik

namespace -- it 23] 44 2 AR AEUE RN . ara =SB R, SRANER, BAX R iRE
i 2] (FETTEZ ) o 4 3 (AL e B ki 4 o SR SRk, BN, % builtins.open 5
os.open () Al 4 ) fr 2 25 AR X 4. iy 44 25 1) 0 38 Ao BH ff I A e S BRIRAS eR BSOR 35 B
ﬂiﬁ‘fﬁ%ﬂ—ff’ﬁ)ﬁ@ 40, random.seed() B itertools.islice () ﬁﬁ%‘?ﬁﬁﬂﬁﬁTﬁ%Eﬁﬁ%
i random 5 itertools i/ BISCHLA .

namespace package -- fiy $ 23 [A] {0 PEP 420 fr5| AR —Fp U HIE TR A s Hpackage, fin44 =5 [ n] AT
AEEFIRY), HAid I s Gregular package RN[al, PEAEATEA __init__.py fF.

Ba] % Wmodule,

nested scope -- iR EFEHI 75—~ GERING A RGeS . B, 765 Rz N E SR AT PAS | H
HIA AR . TR B IR R 5 A RO XS IR O JRrB AR i f s S AR A2 BR T i N EAE
giﬂi R, 4RSS NERT 4R %50 . #id nonlocal X4F R RIFE AINZEH

new-style class -- Fi X X1 Hwj O8N T A X L2 0 IHFRIE 7555811 Python fitAs H, HAG =k
FERENS [ ] Python By o R FEERME, BIAN __slots__ | il fF. #5iEJEME . __getattribute_ ().
BHEMESHES.

object -- X4 AEATHAMRES (JBHEEUE) PARTE TR (1) . object gL Mnew-style class 1)
BIEHRA .

4 —Fha] G TRl A ML T Python module, MFEAR Lk, A __path__ JEPER) Python
N
%2 W regular package Flnamespace package.

parameter -- JE5 funcrion (877v%) & LG4 Sk, B E RERT DAREZ I — A argument (B0EHE LN
WE, 24%%). AHMES:

* positional-or-keyword: BB KT, F5&— DA AENIZ E A2 2 AR DME R £ 42 AR
ABSES . BORERAIES KA, FINTRERY foo A bar:
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’def func (foo, bar=None): ... ‘

* positional-only: {L{FRAIE, & —H BB L ARNS . (WRAETE 2wl i1 ek BUE X
ISR EMNZ IR E A/ FARES, IR posonlyl I posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o keyword-only: {{FRKHET:, F5& A~ HABHE LT RBEFAE AN SE. AR FIE S 0] 7 iR
E X IESH) R b & AT AL E TS ST L2 N AN B IE S Z Ji— * ke S, Bl
TATHY kw_onlyl F1 kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional: W]ZEI ., € W] ABRME f — MERECR AL B SEA T (T HAE S
CRZNNESHZIE). RIS AR S ARG * KE XL, BIFEe args:

’def func (*args, **kwargs): ... ‘

* var-keyword: FAZRBEF, HEE A DASRBUE AR S T S A (BT MBS O #2054
TEHZIE). RMESAEEIIETESAPRATMEA ~* K@ L, BIA LR kwargs.

TEZ 0] DAR] NS E AL SAL, AT AR n] e 2 80 i BOAME .
W2 Wargument RIEFZKH . GRS X BT E)E ILE S, inspect .Parameter 2%, function —
4L PEP 362,

path entry -- Y48 A 11 import path Eg— AN AL, SPipath based finder R IRELF AL

path entry finder -- J%12 A D8 (T — 0[N 28/ sys . path_hooks (Blipath entry hook) & [8] i) finder
WA R AR i path entry g iABEH .
155/ importlib.abc.PathEntryFinder DA TREEARA A R4S Ir Ll ) &4 i

path entry hook -- B#EA 81 —FP TP IS, FERIEE WMo 2 $R 45 58 path entry H i BEHR S L T BEAE AT
H sys.path_hook %Rk [Bl—~~path entry finder .

path based finder -- J& FIRFEM AR BN —FhLib 2 &40 5, WHE—"import path WP R AR,

path-like object -- Bt FERR G N FK— D LRGN . BAREIG A LR DRI str 8l
bytes X%, BA[PAE— LI T os.PathLike MM S . —A3ZHF os.PathLike MU AIXI S
i@ A os. £spath () BREFEH N str B34 bytes KRB RIS os.fsdecode () Fl
os.fsencode () A5 B RMLRIKAS str o bytes RBIKLER . x5 & PEP 519 5] Al

PEP “Python M5 I P CHEE . —A> PEP stje— (3Bt SCR4, F K1 Python 41 IXRALE B, sk
—/~ Python FRBTHEERIE S HE B BEIAEE . PEP 1 24 SRS 5 1 2 AR HURS R0 T S S A 1 SR A
PEP W1 A4t 5 ZOR e s SO DO AR A A B 5 DA S Rl A5 I Python [0 B3R 4 5
SCRYEEALT . PEP (/RS SEATAEAL I P IR, IR AR [ 2 AR AC A SR
%10, PEP 1,

portion -- #§5 H4 R — &4 SRR A H SR A SO (WRTREAFRCT —A> zip SCPFN) L FLAGE UL
PEP 420,

positional argument -- i & 54 % Wargument .

provisional API -- #¢2 APY ¢ APL @45 0A R HERRAEARE A i) J5 AR A PE PR IEZ SRR Y I e o i
RMCIZ AT A S FA AL, (ARZHARCE E, Bn] RETEAZ DT R E 2 A L SR L
NHATR AN (HRAFEERZED) . WA ERI R BEIET - (E APL A Z |
R TG B 1) EE BT R S o ke e B A ] E Sk A
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BP0 APT KL, 5 NI B B JE MR 587 — AT AR A Rl A A B
ERNINi =y veaan % hy Ui DI Ep EEH] 7 S
XML FE A VAR IE PEFF SR IE , AN 2 TR0 WSS PE R T BRIE BT IR . 1 WL PEP 411,
provisional package -- 50 S Il provisional API,
Python 3000 Python 3.x K TiLMIMERR (XA FAEMA 3 W RATR R TS B 1) . AR
?ﬁ?ﬁgﬂﬂ “Py3k”°

Pythonic $7—~ UK 80— B AU B A5G T Python i 5 i AU XA NS, A (8 ] HAt i 5 v a1
AR &R SC IS . Bildn, Python i I XAR R (1] £or iB/AJIHERAME T — T AN R H Y BTy T
o W2 HAME S B XRREH, N IARZAZE Python Y AA I SR A — M4t

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

TR ¥ B 1575 B Pythonic (77 4k X FERY:

for piece in food:
print (piece)

qualified name -- ROE#FR —DUARUS M BRIIA PR, R BB 42 Rt R b SO 2E . B
BTN BT, AHRE I PEP 3155, XTI R RECRIE, REA RS RATR—E

>>> class C:
class D:
def meth (self):
pass
>>> C.__qualname___
o
>>> C.D.__qualname___
'C.D'
>>> C.D.meth._ gualname_
'C.D.meth'

DT HIHBRES, T R RE & AR BRI DL S R A i A, U S TR AL
A, il email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

reference count -- 5[50 X E X R H5 1 B . 24— DX L5 1 T A ER, BBl e oort
e 51HTTHECHT Python RS R U@ # 2 AT WA, (H'E R CPython SEIL— K HEICE . sys FRELUE L
T—A> getrefcount () pREL, FEF G AT ERIR EEEEX L5 T4

regular package -- M LH B package, B ER—A _init_ .py XMW H%.
%% Wnamespace package

_slots__ —FPEYESEN IR, Ll T 5 RS B S8 B 12 X R AR IR S ) MR A A BRI
IARGAT, HARZHE AR, St LRBAEDBAROU T R, BN R,
HAEAP SRR

sequence —ffirerable, B FFMA _ getitem_ () REE R M LRSI TR CE VI, I
T —AREFHKER _ len_ () FE. WEMFAHIZEAE 1ist, str. tuple filbytes.,
HAR dict W3 _ getitem () Fl__len_ (), HEHIANETHEHIEFY], FAHEEH
i AT B ) immutable BT AEFEEL

122 Appendix A. A iR


https://www.python.org/dev/peps/pep-0411
https://www.python.org/dev/peps/pep-3155

Python Tutorial, %1l 3.9.18

collections.abc.Sequence IZH L EN T —NMEFEFERNE D, BAF __getitem_ () FI
_len_ () ZANXEINT count (), index (), _ contains_ () fll __reversed_ (). SZHLIL
PO EBN DA register () SRR

set comprehension - SOy HE SR LMY R4 o 0 T S HOA TG A 45 A A — PR o
results = {c for c in 'abracadabra' if c not in 'abc'} HHENFHFEES {'v'
'd'}. 20l comprehensions.

single dispatch -- ¥i53k —Fhgeneric function 73YRIZ, HILHEET A SRR BOR LR -

slice -- V) 5 RS TR Esequence B—4 B0 5. YR & @ 0 FARPRIC R A1), 1E [1 4 H
JINPAE SRR EcT:, il variable_name[1:3:5]. HHES (FFR) ARictENEREH slice X
%.

special method -- }§5% Jj ik —Fi Python [ IRk, RIS FER A THS E BRI AARINSF 45 . X
MR FRIE RHNBUT 2o FEIRTT A S WL, specialnames .

statement -- IG5y 1502 FE (— MRS CH) MAEEAL, — BN PAUE —Dexpression BIEAN A
KAEFIILE, I 1f, while B for.

text encoding -- LA K, £ Python ', — P F & 2 — 5 Unicode 15 5 (F8 B 2H U+0000--
U+10FFFF). N TAEESUEH— DTS, EREGIT I —B 7.

R AFRFRF I FIAPFIGARN ", TN TH 75 BB B P AT Rl ARt
BN SCAFHIL githas, EOIBGENN” SR

text file -- SCAR LM —FPEENS LS st XFGR) file object . 3G SCA SO S B 2 17 1) 4TI 1] 52735 1R 5
I BB Bext encoding . SCARSCAFRY I FAIFEASCABEA, ("o 8 'w') FTHAISCHE. sys.stdin,
sys.stdout PAM io.StringIO HYSLH,

HSFbinary file T fRREMSTERE F 5 2T R BISCUHEXTSR

triple-quoted string -- 515 F4Fl H RS = NELEXG S (7) HEHRLS ) TR, EIN7EDRE
ESEREM A5 SER TR A AR, B2 ZMALL. ENAFIRETFATHRNE SR
GRS IR S HNG 1 S, I Bl AR AT o S EEREAT , RS S SCRY P AT Ef IS 14 A

type FEAUPLiE—> Python X RJE T2, A DXIRMEA—FRIL, ZREXTRAHRA, ATATTHE
M __class__Jgfh, B2l type (obj) HIRHL.

type alias -- JORUHH, — NI Y[E] SGA], BIED AURIEIRAURIE LS E IR RAT -
RN A VR R WAL 202 o il

4

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

AT DARCREBR i Al

Color = tuple[int, int, int]

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

Z I, typing £l PEP 484, H g %t b T RE A A A
type hint -- RBITEfR annotarion JyAs . ZEJ@ME. RENIE S B0R [BE 5 E T 282

RIUFEARR T AT, Python AZORAEML, (HH W XEESIA A THEAA], FrHp) IDE SeH AL
[BEIEEERR
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A, RIEMER R B T A typing.get_type_hints () HPh], {HJEHRAS &N
AATPA.

Z W, typing Fl PEP 484 H A %f I BER 40 «

universal newlines -- e — R ESCARR T, AT A fF- 58BN T 45 ARG . Unix 94745
WZE "\n'. Windows 275 '\r\n' PLXIHK Macintosh JZ55E '\r'. &, PEP 278 #il PEP 3116
Fl bytes.splitlines () JEH £ HELH.

variable annotation -- 28 GibR: X B B M annotation

TEARHAL SRS, W] el R

class C:
field: 'annotation'

AR BRI T RO R A 0 BINDA T AR B2 int JRAURO(HE:

count: int = 0

AR TEYA ) PEZN R I annassign —77 .
S5 function annotation, PEP 484 F1 PEP 526, H Xt ihIhaea g Hlid.
virtual environment -- JEUEAEE —FiOR I HMESIS B2 ATISPRSE,  SLvF Python I AR R A 22 Al
5128 Python 45 52 SR & P8I - 555 Fi2 AP 3L Python BT
HZ venv,

virtual machine -- JEfIPL — & 58 438 & B F € LRI L. Python K AL BT AT 5 745 5 Gt 13 2% Fir A= 1
Hbytecode.

Zen of Python -- Python Z i %1 i} Python B 15N 532, A BT BEAR-S B X A= . &FILHEEN
BAEZ A SERFFH A" import this”,
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SO A

XEESCR A A H reStructured Text Ji3CRY, fy Sphinx  (—N% 17724 Python SURY G SCRY A gy ) B

ASSCRYRVE B I TRV TT 5% 4 R S S A9, IO Python AR Br—PE . WIREHIZ Sk, i
reporting-bugs 1 AN 5. F A IBRT AT I

FEHE st
* Fred L. Drake, Jr., @& T J .10 Python SURYHY T HAE, PARIRE TIEH 2301
e Docutils #{4-4 TiH , 17 T reStructuredText SCAAE AT Docutils #4144
* Fredrik Lundh [/ Alternative Python Reference i | , Sphinx M H{5-3| T i £ {F i AE V.

B.1 Python SCFYwiik#

H R Z X Python 155, Python FRiEFEFN Python SCAEYA kA A, Bl Python JEACAS & #f i Misc/ACKS 3C{F51)
T TR

T Python X By ARITEAR, Python 474 T MM GBY SORY - S !
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J3 S ARV R IR

C.1 ZEk IRy

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

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

2000 4£ 71 H, Guido FI Python #.00FF & 41 BA %4 %] BeOpen.com £ 7 T BeOpen PythonLabs [\ . [F4E1 H ,
PythonLabs [#]BA%% F| Digital Creations (¥} & Zope Corporation; [, https://www.zope.org/). 2001 4£, Python #x{4:
H 42y (PSF, I https://www.python.org/psf/) 57, X &A% A4 Python AH S AT AU A1 @ iy 75
221, Zope Corporation FI{E & PSF [ B i i1 .

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

KARA | IEA Efy Nk GPL %
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF 7=
2.13 2.1.2 2002 PSF 2
22 GEE | 201 2001 %% | PSF =N

1Efif#: GPL ARA I A RRE Python 7t GPL 'R %Afi. 5 GPL K[, Fify Python ¥ n IEAR SRV o A B EUG
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A, T JC T TR T A Sk . GPL AR A T IE (15 Python R PAS HVETE GPL R & AT HIAF45 & B ;
HHERFAHENATT .

PR ZAE Guido $55 F TAERSMNTEIEE , MG LE 2 A8 vl fE .

C.2 RN LAILAl T ALEH Python )5k M1

Python 541 SCRYS A 34 v] 35 B PSF 34 5T #0936

M Python 3.8.6 JF4f, SCRE A AYZASBI . AEHE- AU A TR R TR & PSF VR ] PRSURI SR 45 2 BSD +F T HXE
VAT

HLe 4057 Python H BT REE T AR PFAT o X EEVFR] & SH1 1 AT 2 R AU — [ i . A 565k ey
AR SE RS AT S 01 T AR 09 15T 12 5 o 3

C.2.1 JiI T PYTHON 3.9.18 (tj PSF ¥l Bipix

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

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

3.9.18 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 3.9.18 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 3.9.18 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 3.9.18 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
3.9.18.

4. PSF is making Python 3.9.18 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 3.9.18 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.18
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.18, 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 3.9.18, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 JJ] F PYTHON 2.0 /¥ BEOPEN.COM -n] FlpiX

BEOPEN PYTHON FFE A M5 1R

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

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

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

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.

(Rt
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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 Ji T PYTHON 1.6.1 j CNRI ¥ nl HipiX

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.24 - PYTHON 0.9.0 £ 1.2 fry CWI ¥ n] Flpi

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 3.9.18 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 Bl R 1V nl UE 5™
A2 Python R AT B = I PR VETT RIS ., 00 R A 52 4 LR IR K 0

C.3.1 Mersenne Twister

_random A E E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 25 113,
e PTG se s rE (F):

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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C.3.2 £y

socket #HH ] getaddrinfo () Ml getnameinfo () REL, XLEpRELTFEIDAE 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.3.3 & IS

asynchat fil asyncore BHALE 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 &1

http.cookies Bl &PLFFEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Piritads

trace HHALE AT A

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode % UUdecode k%

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 el F i

xmlrpc.client fEHVELEPARAR:

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 A PATR 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 BT kqueue [ AL AR FEIH:

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 3441 Marek Majkowski’ Xif Dan Bernstein f] SipHash24 VAR5 BEALS DA NS HA:

<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/siphash24/1little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod il dtoa

Python/dtoa.c UL T CiHEF ) dtoa Fil strtod p%L, HTHF CiEF AUE BBV FAF R 3E1 745645,
David M. Gay ) [a] 44 SCHIRAE T, Z 304241 n] M http://www.netlib.org/fp/ Fi%. 2009 4£ 3 H 16 Hi 2R F|
PR D SO 15 DA BBUBCRITAAF W] 7 B

/****************************************************************
*

* The author of this software is David M. Gay.
*

* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

********~k****~k***********~k***********~k*************************/
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C.3.12 OpenSSL

WEREAE RGP A, W hashlib, posix, ssl. crypt Bifliff] OpenSSL FERFE S MERE. ULAh, WEHT
Python f¥) Windows Fll macoS %% 827 1] Bt HE OpenSSL FERI#5 U1, By PAYE BbAR .51 i T OpenSSL 14 1] IEF)
1

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

L T S I S N S S S S N S N S S TS N S S S A e I T S N S S S N
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SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eayl@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

L I R SR T S N S IS S S S N S N S N N S S S T S N S N S S I I A

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1.

Redistributions of source code must retain the copyright

notice, this list of conditions and the following disclaimer.
Redistributions in binary form must reproduce the above copyright

notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

Eric Young (eay@cryptsoft.com)"

The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).

If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

(Rt
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THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]

Lo I A T I S S N S

/

C.3.13 expat

BRI ——with-system-expat FLE THE, B pyexpat § ARG M5 expat PRI DAL B

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

FRARMIN ——with-system-1ibffi WU THE, BN _ctypes ¥ HNE (17 libffi JHEH5 DM E):

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 AR IHT ek A, W 55 2lib PG 8 DR 2 1ib 37 J%:

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 M A M S IR AL 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

KedE#i ] ——with-system—libmpdec BRE T, G0N _decimal FiHERE 07 libmpdec JFE )% DI
.

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

(Rt
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THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N i £ 14

test LY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) F2HUH W3C W%k https://www.w3.
org/TR/xml-c14n2-testcases/ AR 3 253 BSD ¥ R]IE & 17

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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Python 53 SCHY:

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

AT A © 2000 BeOpen.com., B FIr A AUA] o

AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
WAL © 1991-1995 Stichting Mathematisch Centrum., {483 BTG AU

A RSEBM VALV, 200 L AeF Tk,
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expression —-- FiAF, 116
extension module —-- P JER, 116
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file
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