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CHAPTER 1

IRBTE =

IR EAE RN L TAE, BaFEsafibeasitt. i, XN —RHESORIPFETER I, XHRZ
N8 SO IR LB AR R Ay ML U B iy 2 HE TN R SO o ] REARAR S — A/ NI EARE R H, — e
(ST, s — ] BRI R

WRARRE LA R NG, VR BB B S — 2 C/C+/Java i, (HESEAFEH AR (WS, H
FE AL FRRIESE) KIBT . ATREAAIXAERY RS — A, SRR TAET . BUFIRS TR,
NPASCRHE MR RS, HURARDY T XN, RSO ASE—Ahnia = 1

A8~ , Python 1EUF-REW BRI FEEL .

KT X AT 55, VRILATPAS Unix AR B # Windows HLALFRSE AL, {HI2 shell JIAS S 18K AL 8l SO RIS SCAR
HARE G GUI R s ik &« R0 AE —A C/C++/Java R2J¥, {H 20T BEEE — HRUAS I Al AR K i I
K WsE] . Python {4 { FI WITE AT BA, BT DAYE Windows, Mac OS X, PAK Unix #2fEZRSE LA, 1 H o] PAKS
YRR SE Y T AR
Python R A, (HE 2 FEIEMMEEE S, 20t T R8s, W3R RAR Y, L8 shell iAoy
HACFE T RE . Python M2k C BT ELZ M IRAE, THAEN —FF “BESES", EFEHRMN
BRARISAL, R ISR A i IE R AR T E I RS AL, Python BEMS N ALK )R, B
Awk $£ % Perl, [ HARZ ZRPUTE Python v 2 /DAHIIR S8 E & [RIFE ] HEL.
Python FLIFARRI /R RREL ) E HiAth i) Python B2/ e [l . ‘BN E TR Z HOFRUEREL, /R AT DALE IE EL R T
RREF——Wal DAME BT, JFhA>) Python gafE. BN, X AL, RGHM, B, EERER
T O TAEE e Tk o
Python @ —FPfEREANE S, LERF I A BT DUAIRTT A KRR, BT B et . R nl AXZ
HRMH, XA DA s iRE S, Bt — MR, BUETE BRI BRI IT & TR s
g, B AT S TR
Python #7145 5 42 B 11 2 320 . Python fCAGE & LU RIRETNRER) C, C++, Java US4 L, N2
wr:

o FPEAERB A VAE D FRIA K P IR IR

o ALK 52 e B g B A 2 O RO 5 5

o ARFERIGE AR SE
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Python J& “T[J REHI” : WRARALGEEAE CIEGETF, WMAEMR 25 M2 R S IHT B9 P9 bR B e e,
ARk ALY DA iR JE 24T, I8 /2 18 Python F2 /p 4 2 HR ML 4m iR R 10 % (B Qnad (44 26 1
BOERE) . —HAREIESE: BT, SUABFE Python fifREgR h ¥ R E 54 CIBEEMBMIN T .

G, XFESATF (Python A “Bplg”) Sk H T BBCF7H “Monty Python 1) RiTE K", 15
JCFTE A K& . FESCRY 1 H Monty Python SR FF B4 A UG T AR, B @ HEFE1 !

BFEARELZ4) Python BRERAKIR T, MUZIRA TE—LL404 7. BUOAEIESERE T NEHHE, AERES
TR E, —i7E Python fERERS H B,

N3, SUHRE R s . B YSAR, (R TG LM FoRuL, 2R 4.
SRR ) HAh S 33l 1k 7R B /47 Python 1B F ARG R IR ZhAE, JTiA2 LR Bang ik, Em RIS
A BRIGREERIR R, RAEM—em i, . e k.
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CHAPTER 2

{&£ F Python f##%=5

2.1 RS

The Python interpreter is usually installed as /usr/local/bin/python3. 6 onthose machines where it is available;
putting /usr/local/bin in your Unix shell’ s search path makes it possible to start it by typing the command:

’python3.6

SRAEIZAT T o ZREI AT DA ZCRE F SR, BT ARG 0 T REAE SR ML Ty 5 T DA I 4% 5 322114 Python K4,
BERNRGEH G . (b /usr/local/python W2 HBIHE HIEER)
On Windows machines, the Python installation is usually placed in C: \Python36, though you can change this when

you’ re running the installer. To add this directory to your path, you can type the following command into the command
prompt in a DOS box:

set path=%path%;C:\python36

TE FHERAF i ASCHFE R 4F (78 Unix RGEH2 Control-D, Windows RETHIE Control-2) iR
RS IR LR HURA 00 AREAEAEH , (R AGX 4B quit ().

RSO AT A D RE B AR S B, 72 FF readline RGP, WPAIE i m4, A Tab (LB
it BARPCHER AR SR T, A IRRAT )R, R Control-P. WIMRE “ME” T —pE, EHbE
SRR TR KT ISR AN R B I 2 X 4t fo i 4 7 L. ARAF 2B AR, B8 BoR il ~p,
AT AT IIIRE; (R HBETIEME (Backspace) HEMMFIATHMER T4

AR TG p R Unix f3&f7: E— R A ty &5 BIRH , BRe BRI a4 W
FHRHEML SO 2 280, s A A SO 5 5E A B AR HER ARITE, B S BURIAT ST ) e A .
F— R R R A U2 python —c command [arg] ..., HH command B AEHITHIFES, W
B 4T —c YEI . 1T Python fURS H 205 £ f0 S5 W i Sl Ut USRS BRI 24, TS T 0 AR SO 95 S
FH ]S4 command 5K .
A28 Python AT IR A H o« AT DAXAEHIA : python —m module [arg] ..., X&IfT module
FOPR S, FRERIRTEM TILIS R T & T —F

U ¥E Unix Z24¢, Python 3.x fERERSERIAZCHE IS PAT ST AR IUAE python, XAEA NS5 R4 Python 2.x 1%,
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TEIZAT AR B , A AT RER 2 TR BB AT IR AR X R RAE SO S 40mT, B3R -1 5T

PAT
KT FH 4T85, 752% using-on-general,

211 EASH

QR WTREAGTE, MRS I 21T, BN TFAFERIIRIEA sys B argv R, fTam4d
import sys fRAIPASAGKAMEERFE T AIX N XM ERDPEEH NI WREAAEHAS
B, sys.argv[0] M@ PNZTFEMFH. MRHAL SR HERA, sys.argv[0] ¥ '—'. il —c command
Bf, sys.argv[0] #igx@ '—c'. WAL —mmodule, sys.argv[0] #iat i HRMER S . 7
—c command B, —m module 2 J5 WiETURN S RREARAL PR, M HIEEAE sys . argv P MO HOR AL H

212 FHER

TEL i (tty) BIAFHATIROWS, FATLRRERSZIZITTE X ZAEX (interactive mode) . TEIXFEEAH, B

R EARTAE (primary prompt) , FEREINA T KR4,

WHEH=ARTS (5>>) FoR; B AT

5, BEREA KRR, IR =A00 (L) IR, B RRYGIfEE . RAFR . RH

B, e R R

$ python3.6
Python 3.6 (default, Sep 16 2015, 09:25:04)
[GCC 4.8.2] on linux

Type "help", "copyright", "credits" or "license"

>>>

for more information.

ZITHRO T EALES M Z AT A e, YA it Rfi:

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

Be careful not to fall off!

ARLZEHANELZNE, EEH LR,

2.2 RRBRB/HOEITIMNE
2.2.1 RS HHF R

BRATEOLT, Python A% SCH4 LA UTE-8 Zifty Jy sUALSE . FEIXFhgmad Jy =Xl , HHEFL FORZBOE = 1 AF8F T LA
(ISP T A H T 2 Al R 54 R A B R rh—— R AR i b U 8 LYY ASCIT “F A1 28 el e
gy, 0 HATAT I ASAR R RS ER RZ ST B2 5E o« BEIEH R X B8 AT, RAY S 4 e A AE R 3 UTF-8 4

B, T ELA 2 RE ST IT I SO R BT P AP 4

QRN BRI AS , ZEREWASCOE BT A 9B SO 5 — AT 285 MR R IR . TR TR R :

# —*- coding: encoding —*-

HHt encoding ] PAZ Python S FF{{F & —Fh codecs.,

Fedn, ZRFHAAE A Windows-1252 4R, ARAVRIS SCF B E AL :

Chapter 2. {EF Python %28
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# —*— coding: cpl252 —*-

KT F— AT —FBISME O, IRFBVAUNIX “shebang” 47 F¥3ko XAMELLT, Sh s Bt 285 7E 301
fEE 47, plmn:

#!/usr/bin/env python3
# —*— coding: cpl252 —*-

2.2. FRRBANIBITIMG 7
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CHAPTER 3

Python BYEIER /48

TE NI, EERRA >> 5 MBS TR AN i WERRES LK LBl 1, S45nAF
WIS, PR AHESER AT A BT R — A RLASRAFIT SRR T @ R e it th . TER B 1
FAT B AR ERE LA — AT R RETR AT 0.

AT PV Z B TR SR, PR A& AT . Python HHIIERELAIS # JF3k, JF H—H I
BRSO TEE AN 1k FERENT DA B ATk B 2 28 A ACRS 5 ads, (H2 AN RE B 4 HR e ]
iﬁ%ig@%ﬁ%ﬁ%oﬁﬁ&ﬁ%%ﬁ@%ﬁ@%,K%Wﬂmm%ﬁ,%%E%AE%%¥ﬁ,ﬁﬁ
72 Nl VAR 1 o

JLA

# 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 {E4itH &R
U124 SR L) Python 74 RIZVIRERR, SRFREPIORAAE, >>> GREIAIER T2 ).

3.1.1 H=

RS IR — R RS — AR DME R A — N REA R ES BN ER. RAWEENRE
e B L L/ BRI M E S — A (Hf Pascal 303 C B ); 155 (0) R4, HAn

>>> 2 + 2

4

>>> 50 - 5*6

20

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

(N IUERED)
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[CAWY)
5.0
>>> 8 / 5 # division always returns a floating point number
1.6

BHC (a2, 4, 20) A int KA, A/NEEMY (HINS.0. 1.6) A float KA. FEXNFHHYIEF
AN BRI L B

BRIRIz B (/) KR [ i BRI . SRS floor division 155 — N EEELER (220 /INER A ) AR VT DAGE
/IBFAT; WRET R AR, WRAGA ¢

>>> 17 / 3 # classic division returns a float

5.666666666666667

>>>

>>> 17 // 3 # floor division discards the fractional part

5

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

>>> 5 * 3 + 2 # result * divisor + remainder

17

A Python v, W] DA ] ** iS4 kTR 7!

>>> 5 ** 2 # 5 squared

25

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

F5 ) MTH—MERBE. RSTE T DN HIRTZAIA G ER TR R

>>> width = 20

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

AR AR E S CRIAED , AU B B I & R s A

>>> 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 HE2 Ity MBI e B SR B 2R G R AL BB B S BB IF S
>>> 4 * 3,75 - 1
14.0

HERZ R, BT AR FaR SRS A B . X RS SR Python FE S VIR, 4ks:
TR SHIX R R, e

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

>>> price +

(QEA)

VIR e L - RIS, FTDA -3 2 SBURREAL - (3% *2) |, PIILARRIE - 9. O Tl S FLASEI AR o, AR DAJHIAS X
T (=3) **2.

10 Chapter 3. Python B93EIEX /48
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(£ LT
113.0625
>>> round(_, 2)
113.06

XN AR B AP A S e A, A e B HURE RS AN RIE 2 AR R ST R AR AR
i, BRI RN A R

7T int 1 float, Python tH 3 AMZRAIAET, B Decimal Bi# Fraction. Python th N &EXT &
B SRy, (ERESE 5 503 0 i AR A (4N 3+575 ).

3.1.2 RS

Bk T #Cy, Python WA DAMRVETFAFER . FAFRAZ ML, MILAEAI 515 (1 "), MG ()
AT ATRAS I RER S5 . RORHEL \ T DAF R4 L

>>> '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.'

R ARG, AT SN S BG5S, FRR AT S BN PR . BN AER S S
AN ONEFTMET SRS %), EPN TR . WERTF R P BE S a NG5,
FHFFHINEIAE SR FER, BWGAIEAE] 5. print () BREEE BT EeE SR H i, B K pih )
15, I BAT B 2 5 SCRY RS IR 54

>>> '""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.

WERARARERE T \ BFRHRSORERIR AT, ATLAGEA e 45 0730, eSS RTEIm « BT

>>> print ('C:\some\name') # here \n means newline!
C:\some

ame

>>> print (r'C:\some\name"') # note the r before the quote
C:\some\name

2 FHABIE S AR, FR AT LI \n FEBA5 5 (L) ARSI (7o) AT RRR R KRS S X, R
At BALEG |5 B SOWE 15 " (BRI AUE G 'S4 SOR ), RZIMA.

3.1. Python {E4itE2&EH 11
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?ﬁ%?ﬁﬁ?%%ﬁLﬁ%A #ﬁﬁﬁmm GG o SRR R ] G g
2 U ERIFA R, WRAEAES, fFEATREm—A \ BIR. B
print ("""\
Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

nn ll)

RNl CERRIT IR EA T SRR ) -

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

FREERTTUANY + BETHERE ORI ), HATRU » HEF AL

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

R ZA F44 FF @A (SI57ERMTH) Ko A ahEEs—ik.

>>> 'Py' 'thon'
'Python'’

BRI FAFERFIT 3 Bl A B A

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

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

HAE AT MR, AR sk U T

>>> prefix = 'Py'
>>> prefix 'thon' # can't concatenate a variable and a string literal

SyntaxError: invalid syntax
>>> ('un' * 3) 'ium'

SyntaxError: invalid syntax

IR AR AR R, B R AR BRI, PTRA + 5

>>> prefix + 'thon'
'Python'

PR 71 (PRI 89, SRR 0. MASAIRLARIES, SRR
— 1A

>>> word = 'Python'

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

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

R AL, X P MA LT R R

12 Chapter 3. Python FJIEIER N+48
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>>> word[-1] # last character

lnl

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

>>> word[-6]

IPI

TR -0 AN 02 —HEr, FTLATECRTG I -1 IF .
B TRE], FAFRIR SR A o RGITAMREI A TAF, 10 2 i AR AT

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

ERVIA IR S RPESRTESER T, MRS XERFs[:1) + s[i:] BR%T s

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

DIRIRGIABOAME: AWITIRRGINEIAN 0, AL RGN EA N FAF R I 4

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

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

lon'

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

B A 2B @) FRGIER AT 20, S PARRAENASN 0, f)m— DA B A AR n
, Hofn BEAFERREE. i

fom—m o ————— 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 ATRRE T AR AR U RS IR, S AR TR RG] IR i B j YL A T AR
A i EZ B A

N?g%%ﬁ%ﬁ%ﬂﬁ,W%%ﬁﬁﬁﬁ7%z%ﬂ%ﬂﬁﬁﬁﬁ%@iﬁ%Z%o%w,mnﬂhﬂ
MR EEN 2.

ML 27—

>>> 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

B, IR iR RS Sk B sh b

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

(Rt

3.1. Python {E4itE2&EH 13
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(£ 50

>>> word[42:]

[}

Python HHJFAFERARNRER B UL, "B Zimmutable ). I, FFAFREFENRGIOERE S 74— R

>>> word[0] = 'J'

TypeError: 'str' object does not support item assignment
>>> word[2:] = 'py'

TypeError: 'str' object does not support item assignment

WERTFFE AR FATH, B2

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

>>> word[:2] + 'py'
'"Pypy’

N 1en () RSP

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

B
textseq FAFHIE Bl 72 R A, I SCR T 91 AL & TP RAE
string-methods 4 £ SCRFF 2 ZE AT & 4RI 115

f-strings iRk ﬁéﬁ??@%%ﬁﬁ

formatstrings {1} str.format () #HITFERFHRAEAL.

old-string-formatting iX H A T@‘iﬂ% % 355% AT FAFE R AL

3.1.3 3R

Python WAl DUE I 2H & — SE(EAG R 2 Fh B &8, Hrb iR I 20 &, AIDAEM I iS40 2545
PRI —4UERE . —A LR TS AR ITER, (Hill %ﬁﬂ%ﬁ]‘%/\ﬂ:?*@[‘ﬁﬂ

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

Like strings (and all other built-in sequence type), lists can be indexed and sliced:

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

1

>>> squares|[-1]

25

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

A IR BRI — A2, XASHPIRE S I B oK. R U, R SR RBRA—A
By () #5 0L

14 Chapter 3. Python BJIEIER 48
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>>> squares|:]
[1, 4, 9, 16, 25]

SRR PR

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

Simmutable B FFFERRIR], 53— Pmutable 288, 2V, B H ORI DAMCE:

>>> 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]

PRUTTIESI RS , g append () 7 AVRIFICE (1A R TAREE £ % T Ir ki nz):

>>> 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]

UV ER R AT PARY, AR R AT ABASIR A, S 180 R A

>>> 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', 'f', 'g']

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

>>> letters

L]

WEPREL Llen () AT AEH RN I

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

WATPARESN R (A & HAS R A 51120), HLanis:

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

>>> x = [a, n]

>>> x

[('a', "', 'c'l, [1, 2, 3]]
>>> x[0]

[vav, vbv, 'C']

@3
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>>> x[0][1]
lbl

3.2 EMmENE—F

Of course, we can use Python for more complicated tasks than adding two and two together. For instance, we can write
an initial sub-sequence of the Fibonacci series as follows:

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

QO U1 W NP e

AT EIA T ILA RS A

© BATEA A S EWUA: AR a b IR THME O A 1L BJE—AT XUN T — IR B, XA
T HFRRFEX, FEAT PRI A A2 BRI T . AT AR AR MR A BORIER .

* The while loop executes as long as the condition (here: b < 10) remains true. In Python, like in C, any non-zero
integer value is true; zero is false. The condition may also be a string or list value, in fact any sequence; anything
with a non-zero length is true, empty sequences are false. The test used in the example is a simple comparison.
The standard comparison operators are written the same as in C: < (less than), > (greater than), == (equal to), <=
(less than or equal to), >= (greater than or equal to) and ! = (not equal to).

« PAIRAROE g itay . 4Pt Python UK . R HEAMAITR, RS DHVERNATET Tab
B (24) ARG, SR B SORGIHAR I, VRBHE s AR AT 5 PR R I SCA B
HAA B ahgiiticE . RENa S TR, AP AIERIE AR, & EFERE R M A TR
S (OB DT E A R AR TR B B —47) . TR, AfE[R—BER R —1T,
AR A B

* print () BKECH A RIERISBUEST BN R, B E RS AR A 2k (AN A1 Z BiAE T

AR BT B A, print() REAMBEZANBHR, WHFE AR, T FATHRSITHAN SIS
WA, I BAES RN Z B A A D23, AR ] MR AR PR 2, R0

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

KEETBHL end AT VAIR IO IS TH AT, 802 M 75— AR g 2

>>> a, b =20, 1

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

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

16 Chapter 3. Python B93EIEX /48
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4.1 if Statements

A fER AT g A 1 3 1. pilin:

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

More

There can be zero or more e1i f parts, and the e 1 se part is optional. The keyword ‘elif’ isshortfor ‘elseif’ ,and
is useful to avoid excessive indentation. An if ---elif ---elif ---sequence is a substitute for the switch or case
statements found in other languages.

4.2 for Statements

The for statement in Python differs a bit from what you may be used to in C or Pascal. Rather than always iterating over
an arithmetic progression of numbers (like in Pascal), or giving the user the ability to define both the iteration step and
halting condition (as C), Python’ s for statement iterates over the items of any sequence (a list or a string), in the order
that they appear in the sequence. For example (no pun intended):

17
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>>> # Measure some strings:
. words = ['cat', 'window', 'defenestrate']
>>> for w in words:
print (w, len(w))
cat 3
window 6
defenestrate 12

WERAENEER N T EB ST I P ROE (AR P IR ), HEIEIRIEHE D — B A . X721 BEA T ER
AMCEHIE T — D BEIARRFTEAE . VIR AR R AR w e

>>> for w in words[:]: # Loop over a slice copy of the entire list.
if len(w) > 6:
words.insert (0, w)
>>> words
['defenestrate', 'cat', 'window', 'defenestrate']

WREWN for w in words:, XA/RGIMSEETRKIINE, —RL—KERHIFEA defenestrate,

4.3 range () H%Y

AR ST 20 T — MECF S, WE R range O 2R B BABEARZEL:

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

S w N e O

SE MBI ATEZ A P SI L range (10) A4 10 ME, IF B2 AATER RS A — NN
10 {9751 range tRATPALASS —NRCFIFk, B8 ASRERIR B (B3 0080 A g < 22at)

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

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

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

AP RTIRIEN, EATPARF range () Al Len () AEWT:

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

(Rt
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3 little
4 lamb

R, FERZEOXEMEHT, #H enumerate () WAL A, ESIWEFH5T
WERAR T ED range, 2> HBLAT IR 45 4

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

range () BT [IXFRIEVFZ T R BUSB— 1%, (HE EADEAR. G RTERECE T B
B BRI ELER T, (HEBA HIRAESSR, X AT 2516 .

FATVIXFEIXT G Tk Rad, i, EEVEN R BRZE RIS R, XL R B S5 U] A E 1R A Q4
W2 A A IRBUELE TR . RANTEEF ] for BN B 1ist () 2H 4
EMAE R R E#512

>>> list (range (5))
[o, 1, 2, 3, 4]

JEh, AT 2 2R AR AT G R 8, MIARTEAS AN SR s L

4.4 break and continue Statements, and else Clauses on Loops

break A, 1 CHREM, MTBkLHIER for o while R

Loop statements may have an e1se clause; it is executed when the loop terminates through exhaustion of the list (with
for) or when the condition becomes false (with while), but not when the loop is terminated by a break statement.
This is exemplified by the following loop, which searches for prime numbers:

>>> 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

O 00 J o U W N

(2R, XEIEHRI. F41F: else TAHJET for fEF, AT if iHH.)

When used with a loop, the else clause has more in common with the else clause of a t ry statement than it does
that of i f statements: a try statement’ s else clause runs when no exception occurs, and a loop’ s else clause runs
when no break occurs. For more on the t ry statement and exceptions, see 4k 72 .

continue IFFMRMHEH CIEF, FRMERHH T — I

4.4. break and continue Statements, and else Clauses on Loops 19
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>>> for num in range (2, 10):
if num % 2 ==
print ("Found an even number", num)
continue
print ("Found a number", num)
Found an even number 2
Found a number 3
Found an even number 4
Found a number 5
Found an even number 6
Found a number 7
Found an even number 8
Found a number 9

4.5 pass Statements

pass AT AWM. MIFE EHFE—NER, HEFFEA2ERAMN, TAEHE. Fia:

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

I TR R M 2E:

>>> class MyEmptyClass:
pass

Another place pass can be used is as a place-holder for a function or conditional body when you are working on new
code, allowing you to keep thinking at a more abstract level. The pass is silently ignored:

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

46 ELEH

FATAT ABIE—> 4 Hh AT S Y Fibonacei %08 i s 4L

>>> 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:
fib (2000)
01 12 358 13 21 34 55 89 144 233 377 610 987 1597

20 Chapter 4. HipARIZH TR
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KT def GIA—A BRI Lo BIEIRR A FRARE S B ASESIR . MR EURRTER AT —
11U, 9F Ha i gt .

PR S — NIRRT DA (RTRERY ) 5 AFER SCT; XA FAFH 372 bR RO SCRY 45 53 5 docstring o (7 5%
ST EZ AR, WS AT S J0) A TR SO 75 B 3l AL e sl PR SORY, B0
P AR AR AR SRS 5 FEARGS 5 AU & SO P 2 — AR I MeE . BT AESRAT 5

The execution of a function introduces a new symbol table used for the local variables of the function. More precisely, all
variable assignments in a function store the value in the local symbol table; whereas variable references first look in the
local symbol table, then in the local symbol tables of enclosing functions, then in the global symbol table, and finally in
the table of built-in names. Thus, global variables cannot be directly assigned a value within a function (unless named in
a global statement), although they may be referenced.

TERRBBR I, PR 28 (552) S| AR REI AR S22 I, 502 Rl iR A 15 1%
) CH AEIRZOR AR FUR AR RIE) | 29— R0 5 Sh— ARy, R iz F e —A
AT 52

PR RUE AL BB T I AL RIIAT SR T o BRI PRI (LA R RE AR5 AR B J1] o SCeR A 2628 . XA
ERTLAZM IS 5 — 0K, AR ] DAVE— e BO A o 3V — B FE a4 AL

>>> fib

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

>>> £(100)

0112 358 13 21 34 55 89

IR AR AR, IRATRESIACY £ib A eRgn 2 — A, FoyEHFAREE. $5% 1, BMERH
return FAJHREE LRI —AME, REEZ— S TMRE. XMEFCY None  (B2NEHXFR). —
FEOR VAR RE RS AN AT LI B AR [ul {f None , WERAREAHEEIE, IRATPARIH print O

>>> fib (0)
>>> print (£ib(0))
None

G AR ERISSEBN RSN Z2, AT EIH R R, ARy

>>> 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]

Rl BAEE—FE, R T —28870 Python J)fiE:

* The return statement returns with a value from a function. return without an expression argument returns
None. Falling off the end of a function also returns None.

* result.append(a) IFAIAM THIRXR result B9 * . IRERE BT —IHRIRE, Bl

Jj obj.methodname , Mt obj BRAXR (hAIfEZ K iAK), methodname 2 fixf RAH

SE LT IR RR . AR A] UE SOR TR 35 . AR AL J5 3 o] A AR ] 9 44 R T AN £ 5

DSehi b, @Rt FURIA SR EAFROA, RN AIRAG IR AT A S R 4 BB A O (AT R (B
VL IESSHTPTE SR
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B (MTRAGEA 7 SCH CRIXRRBRITE, WS ) mOIHRiIrEk append () J2 05 RA 5
EXH); ERTEIERNRIGINI— TR . EX R EMY T result = result + [a],
(EEUEES

47 ERELHESHR
S REUE AT E H M SEAE AT T . XEAA =MIERX, ATRAH A .

4.71 SHEGAE

wAH i’ﬂ X EX— AN SHHEE— D EIAE. XAERN AR %L, vTPAR He e SCR Feidrad o /D i 28500
A, e

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)

XA RO DAE A LA =R -
o HAHMWERZSE: ask_ok('Do you really want to quit?')
o EH—AT[IEISE: ask_ok ('OK to overwrite the file?', 2)

s lHAHITAEHISE: ask_ok ('OK to overwrite the file?', 2, 'Come on, only yes
or no!')

RAROIENAT in BT, EW A — N FIR B U EHAME,
FRNERAE & S A2 APAE s BOE SUITTERY, i bA

i=25

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

i =26
£()
24THI 5,

WEE N BOMERSRIT R XATEBOAEC T AEX 5 (B3 FIDA RS HERILH]) R 2
BRAn, TR R R A S SR T T R A B SR

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

print (£(1))

(Rt
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print (£(2))
print (£(3))

BORTEIY

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

AR AR AR I B2 2 TE) SN, AR AT AR 5 X A B 4K

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

4.7.2 XBEFEYW

] DA U kwarg=value {5485 220 KR R BN ig k%

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, "!")

EX—PHRISH (voltage) RI=ADHEHISEL (state, action, Ml type). XA BRECA] AL R 1
AT A —Foh 7 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
AELT T ) o5 AR A e TE R

parrot () # required argument missing

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

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

TERREOR A, KT SRR BT L B SO G T . 2150 T K 7 SRS R Ea% s  Hh—A
SRR (HAl actor AR parrot WAMSE), ENMIIFHFAER. XMEFETERSH, (
Wl parrot (voltage=1000) WRAHN). AN FE—NSEEUME. R — PR 50
Bilr

>>> def function(a):
pass

>>> function (0, a=0)
Traceback (most recent call last):

(F ks
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File "<stdin>", line 1, in <module>
TypeError: function() got multiple values for keyword argument 'a'

When a final formal parameter of the form * *name is present, it receives a dictionary (see typesmapping) containing all
keyword arguments except for those corresponding to a formal parameter. This may be combined with a formal parameter
of the form *name (described in the next subsection) which receives a tuple containing the positional arguments beyond
the formal parameter list. (* name must occur before * *name.) For example, if we define a function like this:

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])

B AT ABOX R

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

BREXTH:

—-— 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

TERAT EV I 5 7 S 4500 WU ORAIE-5 18 BRSO B B AT TR I @ A P C Y

4.7.3 EEMSHIIR

e, BN IR AT DA T SR I SRR s . RS —ocdl s (S iusde
7o ). AERARBESEZE, RN EIEZMEESEL.

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

— R, X RS HCRTEIEASHINERAR R, FEEN TSR R B e A R R A S H B
%;rgs SR EHEMEXSEE R AOCRTSHC, e W BRI R TSR A R A B S

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

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

(T IUakZE)
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'earth/mars/venus'
>>> concat ("earth", "mars", "venus", sep=".")
'earth.mars.venus'

4.7.4 BBEBRIF

The reverse situation occurs when the arguments are already in a list or tuple but need to be unpacked for a function
call requiring separate positional arguments. For instance, the built-in range () function expects separate start and stop
arguments. If they are not available separately, write the function call with the *-operator to unpack the arguments out
of a list or tuple:

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

[3, 4, 5]

>>> args = [3, 6]

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

In the same fashion, dictionaries can deliver keyword arguments with the * *-operator:

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

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

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

4.7.5 Lambda FRixX

A lambda K8 7R AR —A/MYE A R 8 XA RBOR B Z R lambda a, b: a+b,
Lambda pfj B 1] ATE 5 B2 R 00 G AT 7 (1 ENTHETR R ERRT Bk s MIESCESRYEL, BATR
e 1 BRSO SCRTERRE . S B BUE SC—H, lambda pR AT AT |60 15 96 6l 1922 Bt

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

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

42

>>> f (1)

43

E )7 — A~ lambda FAFRR %L 75— DR E A NS

>>> 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. ABENHESHA 25
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4.7.6 XHEFHFER

PATR A KSR A7 ) A A AR X — 2525

F—ATNAZRRR G H R A MR . N RIS W, EARLR AR G A AR, Py i e n i H At
7 G (BRAEA PRI R R R BRI ER ZR]) o X AT ARG FRIT, DA SEER .

WERSCRY FAFER A 24T, SR AT a5 E, AR SE_ERHE S S AR T . SR LAT R % e —
NREANEIE, AR Z5E, ERRIERSE.

Python fiffr i A~ 23 M Python H il AT 57 53 SO R4k, PR IAL BSOS Y T Hb 25T 7 SN R ik o X
S PA R AE FE M . SO FAFER SR —AT 2 B S — DRI E B SO P AT i gt i . (FRATARE
47, PUAE@ER 5P I LG58, eGP AR SO AR, ) RN
MIBTAATHIIT KRB Szt S8R0 Msts. MR ARG L, (R AR eI B, Wz E el
WA BT . AR AR IS NS FT SR A 8 A% ) -

MRS AT SO AT T

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

No, really, it doesn't do anything.
mrrn

pass

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

No, really, it doesn't do anything.

4.7.7 BEERE

@ﬁﬁ&%%?mﬁE%X@ﬁ*ﬁm%%ﬁ%%éﬂﬁﬁﬁ%ﬁﬁ(ﬁ%#%%ﬁ%memﬁmny
484),

Annotations are stored in the __annotations___ attribute of the function as a dictionary and have no effect on any
other part of the function. Parameter annotations are defined by a colon after the parameter name, followed by an
expression evaluating to the value of the annotation. Return annotations are defined by a literal —>, followed by an
expression, between the parameter list and the colon denoting the end of the de f statement. The following example has
a positional argument, a keyword argument, and the return value annotated:

>>> 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 INGH: BBRE

PAEARRF SR, AR Python fURS, J2WMENHE—T RABRAE . K EHE FHRRE S AR 1 XA g
5 (BN, #UeR); AL AR A AT . BEIL A AR B p U B e — M R, R
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JH — I 54 G e JRURES X AT AR R Bl

Xt Python, PEP 8 CL2 oy K Z B H T (i iy Ak 1 v s e et 77— FhARH 5 LA NST0E H 95
A% o 34> Python JT R N BRIV ARAERA R EEE s LATR R2 Ut B fie s 2 J LA 2

o fEI 4 EARGEEE, R AT

4RGN (VP RRIRETREE) FIRGisE CER S ISE) —MREFBIT 7%, Hl
FIFRGIARML, SHAZELEHE.

o AT, AR 79 A
XA BT /N R AR I P, F BT RATEROR ) S g b HEBCE 2 AR S
« [EREITAREERNE, PARREA BRI ARG .
« QARTTRE, SEEREEE A —1T.
o RSO FATER
s FEIZRAFHEANE S G 2K, EARESEERSNMEM: a = £(1, 2) + g(3, 4).

o KHEE A —3E:; FTEEM A camelCase 54438, lower_case_with_underscores fif4%
G . WA seLt (05 S RIEH (FXHRNE, BBERE ).

o WERARAYRAS B T EPRIAEE, E A ZMEHAEWER g5 . Python BRIAK) UTF-8 m# 4l ASCII ZEAT-fa
IO T H R Fe iR B

o [HBE, WRAHAMR/NATTRE, BB FENE S RS i R, OREAERR RST8] 9 ASCIT

= A

FAE o
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CHAPTER D

HRLET

RESFHMN A HEE L THINE, RN T—2HNA.

5.1 JIRIIES L

TIRBAREAE AR Tk X B SRR IR
list.append (x)

TR RKEBRIM—NI0EK. 4T allen(a):] = [x] .
list.extend (iterable)
R AT ERRT R I T TR RY AR, HH4T allen(a):] = iterable,

list.insert (i, x)
ELHEMMEFA—INILR. F—NSEREMANITTENEG], Pl a.insert (0, x) fHAFIFE
J.H, a.insert (len(a), x) Z£[T a.append(x) .

list.remove (Xx)
Remove the first item from the list whose value is x. It is an error if there is no such item.

list.pop([i])
RS2 45 2 AL E TR IR I E . WRBEA R ENE, a.pop O KRR RIZZR PR RS —
AILER. (FEEA W i AR S 3R X N SRR TR, A 255 A D 155 . YR&AE Python
S P AR B MR TR .

list.clear ()

M A RTE. ST del al:] .

list.index (x[, start[, end] ] )
Return zero-based index in the list of the first item whose value is x. Raises a ValueError if there is no such
item.

R[S start il end RV R AFS, AT RHERESI I RN E TR REIRKRS A TEANF
SIFETTER, WA start 50,

29
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list.count (x)

REITCE x FEFN IR AL
list.sort (key=None, reverse=False)

XFNEHRICR AT (SECTHT A U7, MRES I sorted () ).

list.reverse ()

FEHFHRITER

list.copy ()
R RP— P ST al:] .

R R BI -

>>> 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', 'grape']
>>> fruits.sort ()

>>> fruits

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

'pear’

RATREE L], & insert , remove B sort Jrik, RBUSIK, BCATTEHIHRR{E—ET&RH
BRIAME None ! X/ Python BT ] AR B £ # ) e v I o

5.1.1 JIR{EHERAEH

PN RITIEERINENE AT R T, G— DA, Soelul (GBI ) . BEm— I uR B
Wisy, ] append () o BEMMERIREUE —ICE, M pop () , AHIEERSTI. HilN

>>> 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 ()

CFITgkED)

RN E T RE LIRSS, MRV EIESEAT, B d->insert ("a") ~>remove ("b") ~>sort () ;.
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>>> stack
[3, 4]

5.1.2 FIREABAFIER

FUFA AT DARAERS, o e e s luty ( “Jedbseth™ )5 SR AR XA H A AR
%Eﬂﬁ%*%%ﬁﬂﬁ&ﬁ%%ﬁﬁ,@%Eﬂ%%ﬁ%ﬁAﬁﬁ&ﬁ%ﬂﬁ@@ﬁ%ﬁ%ﬁ@ﬁ%ﬁ
WIFRGBl—1D)

HEZA—AUI, collections.deque FEITATREMMFIHRIE. FIN

>>> from collections import deque

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

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

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

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

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

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

5.1.3 JIREST

IE S i vt o e N NN ell Ve SIS oy R e NI DR (R S L (VA i S I A BYS AW S DR S
JER b, RGO ARG, B i R AR AT R R A TR

B, R ATEAIE PP, Bk

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

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

ERE R (B ES) K40 x BAERAE for TR S UIRAAAE. FRATAT LATTEE 5 SR A 27728
LAT A

’squares = list (map(lambda x: x**2, range(10)))

g

squares = [x**2 for x in range (10)]

X A Y T R
A list comprehension consists of brackets containing an expression followed by a for clause, then zero or more for or

if clauses. The result will be a new list resulting from evaluating the expression in the context of the for and i f clauses
which follow it. For example, this listcomp combines the elements of two lists if they are not equal:

>>> [(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)]

5.1. JIRMIESHE 31



Python Tutorial, %45 3.6.9rc1

MmEFHT

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

A LA R BER, for Rl L MU AR R -
R RS R— el (Bl by (x, v) ), IBAsiesin Eigs

>>> 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, 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], [4,5,61, [7,8,9]]
>>> [num for elem in vec for num in elem]
[1, 2, 3, 4, 5, 6, 7, 8, 9]

B et ] DARE I A2 2R i a8 MR 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']

5.1.4 BEMIIRRSR

S FAHME TSP IR IR A AT DARAEM R, i — o2&
BN AS 3x4 WAL, B 3 MR 4 BSIFRALL

>>> matrix = [
(1, 2, 3, 41,

CFoiaks:)
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(5, 6, 7, 81,
(9, 10, 11, 127,
]

N8 Fe e T R A HAT RS

>>> [[row[i] for row in matrix] for i in range (4)]
ey, 5, 91, 12, 6, 101, I3, 7, 111, [4, 8, 12]]

WEA TR, i EMPEE SRR T IREEHSHY for PEATRIER, BrPAXAE 12540 T

>>> transposed = []
>>> for i1 in range(4):
transposed.append([row[i] for row in matrix])

>>> transposed
rr1, s, 91, (2, 6, 101, [3, 7, 111, [4, 8, 12]]

PRy, 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
tr1, 5, 91, 2, o6, 101, [3, 7, 111, [4, 8, 12]]

SR Y, REY % o SRR PN R AR AU IR AR A o zip O sRACR S AR IF AL B DL

>>> list (zip(*matrix))
[, 5 9, (2, 6, 10), (3, 7, 11), (4, 8, 12)]

KEATHESHTEAMREN, BR800k,

5.2 The del statement

There is a way to remove an item from a list given its index instead of its value: the de 1 statement. This differs from the
pop () method which returns a value. The de 1 statement can also be used to remove slices from a list or clear the entire
list (which we did earlier by assignment of an empty list to the slice). For example:

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

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

>>> a

[1, 66.25, 1234.5]

>>> del af[:]

>>> a
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del AT ABSH AN R 284 A

’>>> del a

BEFFTIH a W& (AR —MEPIRAE) . BAISTEEH THE del RYHMRITE.

5.3 JTHFIFSI

HAVERIRMFARA R ILE R, SIMRTIF R #E. Mhi12 72 EdEka (200 typesseq) HHY
Pifh. B Python iEF Y ANE, HAMFIIRAMAPIMAF P X BG5S —FhRifE 751 2688 .

— A ICH B UM EE S R ITREAL, 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:

v o= ([1, 2, 31, [3, 2, 11)
>>> v

(L, 2, 31, 3, 2, 11)

WRBT L, JeA A i B BRI S WE R, PAEIER R R i E . M AR RS A TS, Al
HoRA (AR CA R — N E R R — ) o el i — > B U R IR A VY
L IRARAT DA A0 S AT R e, Blang) & .

BT RERER GI R (HENTER RN F KR, H HAFAFR S e immutable
(CRAAERY), HP P E S AFEMER TR, I HEd e (X1 FEafre) sER5 R (Ank
& namedtuples WG AR AT DA BIETT ) o B2 @muable (WA2HY) , I HIIRPHITCR B2
PR, H Hald &A1 o

—AMRRIRA R M B 1 0 AN L AN CRICAL: O TIENOX GO, TEIAA —LEBOM AL . A ocdln]
PARIRS X = [ S0, A — P IoRIIeA A Ul TR G I — e SR (JEE 5 LA
A—MERTEAREIIE) . HRE, (A% fm

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

0

>>> len(singleton)

1

>>> singleton

('hello',)

WAt = 12345, 54321, 'hello!' j& LLAATELRY— AT {H 12345, 54321 fil 'hello!" #fTH
#oedl. HU Al i
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>>> x, y, z =t

RBARA A2 A ARG U, OB SRS AT DAL ¥ 5. e 9 i 2R 5 2 M A A
A A S BT ST REE R . RS HCH S R e T AT A R AL A .

54 &8

Python A &4 &K, EHZMARLITRAMM LI, EMEA NIRRT ERE
TCR. EEMNPUIFIRIKE, 4R, EE, XRETFEHEEH.

A ZH set O KB ARDRBIEE . HE: ZAE—-DSEAIRRMEN set O TAREM (3, FAR
FRAE AT, XA ST — W TRHE

PATR & —LE i B s o

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

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

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

True

>>> 'crabgrass' in basket

False

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

>>> a = set ('abracadabra')

>>> b = set('alacazam')

>>> 3 # unique letters in a

_{la', lr', lbl, 'C‘, ldl}

>>> a - b # letters in a but not in b
{Vr" Vd" VbV}

>>> a | b # letters in a or b or both
{'a', Vc', ’r', ldV, lb’, lml’ IZII lll}

>>> a & b # letters in both a and b
_{la', lc'}

>>> a ~ b # letters in a or b but not both
{Vr" Vd" VbV, lmV, lZV, lll}

KT e+ X, LEMHFHESIESX

>>> a = {x for x in 'abracadabra' if x not in 'abc'}
>>> a

{Vrl, le}

5.5 i

BRI Python [EEH 52881 )& F & (S W, typesmapping). 3L HAWIE F H T fE S P 324
N AD IRE ., SPAESRECARTINFIIAR, FHIEDL X7 ARG, KEFITDURER A4S
FA, WHERFARIHT . DR RS E R BEFESoTd, I AX A oA W] DUTE .
{EAN SR o BRI & T AR R, IAE A BE MR L. SRR AR b, RS RT DA
Wid &G, Y append () Fl extend () Z MR

54. &8 35
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It is best to think of a dictionary as an unordered set of key: value pairs, with the requirement that the keys are unique
(within one dictionary). A pair of braces creates an empty dictionary: { }. Placing a comma-separated list of key:value
pairs within the braces adds initial key:value pairs to the dictionary; this is also the way dictionaries are written on output.

T B A T K B AR AT (L. R DA ded SRIMBR— A BR(ER . ARAREEN T A
TER) R T RAFEE, IAZ B 5 K7 RIKAME S PO . — DA AETE R R UE I 2 4

Performing 1ist (d.keys () ) on adictionary returns a list of all the keys used in the dictionary, in arbitrary order (if
you want it sorted, just use sorted (d.keys () ) instead).> To check whether a single key is in the dictionary, use the
in keyword.

AT 2 i <7 S — SE ] s

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

>>> tel['guido'] = 4127

>>> tel

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

4098

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

{'guido': 4127, 'irv': 4127, 'Jack': 4098}
>>> list (tel.keys())

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

>>> sorted(tel.keys())

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

>>> 'guido' in tel

True

>>> 'jack' not in tel

False

dict () M5 e& BT AR A BELN 47 FL B i

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

BEAh, St AT DAMAE B0 SR ek s rp ) i it

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

EPN S e i N SR SRV e 2 e SRk IR

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

5.6 TEIAEIHTS

MAEFIAREER, ] items () J7 iR AlRE I G RIS Y A {FLTR] I B

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

(FILakEL)

2 Calling d.keys () will return a dictionary view object. It supports operations like membership test and iteration, but its contents are not inde-
pendent of the original dictionary — it is only a view.
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print (k, v)

gallahad the pure
robin the brave

MIEFFIIHEERS, ] enumerate () BRI DARFERT 7 B AN I 4 (L[] IR HR L

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

0 tic

1 tac

2 toe

2[R IRHAE A SR 2 RS R AR ERIRT, ATDAM zip () eRECRFHIA TR ——IERL.

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

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

B EIHR— AT, SEIERERTS, R reversed () %L

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

= w o J w0 -

WSR2 PG FR— A3, WA sorted () BREL, B AT PAYE AR SCSh J 5 51 i S flf_E g [l — A~
B HERF PR 78]

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

A RESAETEMIA B MR N A, —BOREON B — s 22 LUl B L% 42

>>> 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)

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

5.7 FAFH=H

while Fll if Zcfm) ] DAE AT EERAE, AU U HEAE .

FCBEAERT in Fll not in WIE—MEREE (BATE) —DFF . 81EFF is 1l is not HLRM NS
RARR AR5, X RGO FX R Al 28R 56 X o FrA 1Y L BV ERFRR A M IR T e, HaX MG
K BUEIEHATR

FLRBRERT DA, Blilla < b == c &KKRE a /M b HH b &F c.

b VR T DU i R RIB AT and Ml or SRALE, H H LB EAE (SHAMTATH /RIZE) 1945 RA T A
not I . XEEEAEFFIITLSCPART AR T2, not MiAeddr, or M dmik, Wit a
and not B or CZ#F (A and (not B)) or C. FIZHI—FkE, WU PALE kT HL6 FH E 52,
/RIZBFEAT and Ml or WHHRH L2352 4F: EMWSENLE R AN, — BT AR 45 Rt &5 k.
B, % afc HEM B M, HBA A and B and C AN Co S4/EA T @ m B R (AR, 4
B PR [ e e m — A

AT DA FE B B A Bl 8 i ek S S5 R IR E A — AV B, Bl

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

>>> non_null

'Trondheim'

T Python 5 CA[H], MR ERAEABE R AEAERIKA N, C R UATRES R IR, HElf T —XK C 1
Ferpi IR A R AHERIEA TS == WIS T =.

5.8 FFIIFIHEREIMLLIE

FEAxd Gn] DA-S AR ZE 2 HA A R LA . BT T 303 AT LA 5B USRI 25— A0 R
WERANE], B2 E | A RAEREE R . WERENTHE, wli R ENPAIR S =A%, AR,
EEA —APAIRHER . WERE R P O R A Sl e Al [ 2241 781, I8 Al AL A T 5 S LU
WERTAS A P A T RA S, I AN AN FPAIREE . AR — DI S — IR 17
B, IBAFEFIVH T T3> FIHIF X TR AL, RO AT Unicode BT . T T[] 262
FeoZ el e i 15

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

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

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

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

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

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

(1, 2, ('aa', 'ab'")) < (1, 2, ('abc', Ta'), 4)

HERXA AR YL, B B R AR 7A@ L BT IR, AT LAGEA] < 71 > SR ECEE. fln, &
BUER ARl AT BT R, BTA 0 45F 0.0, <845, B, MEREARRFL —4> TypeError 5
w AR AR
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RIR

AR Python AEREGRE I FRAHEA , ZHIHE L (BRECHIAE &) #RaEJ. Ik, MRS E — R
KRR, Bl SCAR G e A PR E B AT RRZOCI N A B AT . XBRAER S M A . BEE TR
P ARRBORR , RS ST ETR UL SO, VAT E4ES . VRN [l i AR i — A B S Y
PR MADEXA KB HE MR .

N AR, Python 4By ik ] DAIE E SO N SCPFRL, A B AR slOARORE e 114 <2 X SE i) v il B 41T
R SCUF PRI Ak R E CAT DA AN B e R (URAETRGURIT T e iR AT Y
JHIAS A RT AT R AS B A ) o

R~ Python 5 SUNITERIIK SCHE . SUPFZ MR R I BROCHEIGS .py o fE— PRI YER, ik
& (FER—AFAE) ATDAEE R & name_ WSS . G40, (8 Ao 2 1) SCAR G 280 24 1 H
KA N £ibo. py WSUPE, SUAFH A AT A%

# Fibonacci numbers module

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

def fib2 (n): # return Fibonacci series up to n
result = []
a, b =0, 1
while b < n:
result.append (b)
a, b = b, atb
return result

BAEEA Python RS, I LAT fip - S A ARHL:

>>> import fibo
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FELRIFT R, XA ERIEATE SHE fibo RENMAFK; BHEIEAFIBERY fibo H. {70
AR 1 7)1 2 R A

>>> fibo.fib (1000)

112 358 13 21 34 55 89 144 233 377 610 987
>>> fibo.fib2 (100)

r+, 12, 2, 3, 5, 8, 13, 21, 34, 55, 89]

>>> fibo._ name_

'fibo'

WERARAH L F MR R R, ARAT AE BRI S —D R i

>>> fib = fibo.fib
>>> fib (500)
112 35 8 13 21 34 55 89 144 233 377

6.1 AXREBERMESER

R E] AL AT AT IR T DA B R B S X S A T IR AR . R OFERRER % — 2k AE import 1541
HIBEF AR A AT CE SRR A BT, ENTRAIET. )

BABIEA E A CHRA TSR, ZRMER b E U PrA B SR 535 . NI, BT e
TERLR G 2 me i, A ELG- 5 P e e As B AR AN S . 5 —Jr T, ARARKIE B a4,
DU RT DA BR T PSSR Y Y R B R REARIC T . BT — Ay 2R AE B, modname . itemname.

BT DA A e R, S B EOREORILATA import IHATMAERE (BUMA) Tk, P ARBHA
PR AR 42 AT R

import WHAIA MM, BRI LMES TN BB A B AR BUERAFFR . Bian:

>>> from fibo import fib, fib2
>>> fib (500)
112 358 13 21 34 55 89 144 233 377

I LACHPIABRAL FIAF R AT R E (IR BI TR, fibo RARYOE XHY).
A — AR Z T LS AR P 5 SCAY T 44 7

>>> from fibo import *
>>> fib (500)
112 358 13 21 34 55 89 144 233 377

REPAFTAIEATRIZL () IFRBAFR. FELEFOT, Python R fF A LM IRE, BN ETE
RS I T — AR MM, TENR T RES B f— IR E 25 SO HIAR Y .

FERGEF RO A — MR ECE AN TEA ~ MHGER A KBERZE), Xl i & S S r R 22 .
Ak, FEHAHEAS R T ETT TR AL 2

If the module name is followed by as, then the name following as is bound directly to the imported module.

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

DSEpR b, RBUE SCBR BT M TR BERREUE SR TERBLEY & RS R AL A -
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XA import fibo Jr— ARG ARLE, ME—R) X2 ELA £1b BAFRIFAER] .

It can also be used when utilising £ rom with similar effects:

>>> from fibo import fib as fibonacci
>>> fibonacci (500)
0112358 1321 34 55 89 144 233 377

Eff: HTRCRIEIE, BRI MRS 210 P AR AR I, ARAREE T AR, 0
R fReds, B, WRE R — A g AR, 5 inportlib.reload (), Bl

import importlib; importlib.reload(modulename),

6.1.1 LIHAB AR ITER
2R H R T 5 22174 Python AR

’python fibo.py <arguments>

R A RIS S PITT, M BIRSA TERBR—FE, B2 __name_ PIRMESN "__main_ ". XEHREE
IEAEAVRARESRA IR X 2L AT

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

ARIE T VAE A SCPE 24 VR B A SURT 24 45— AR AR T, PR AR B AT i 47 ) AR A i 24
sebA “main” SCPFRY DT XPATHIMEA iz T

$ python fibo.py 50
112 358 13 21 34

WERBHE B T ARG, RLLACRD & Azt THY

>>> import fibo
>>>

XL T ARSI SR T 0, SO T (CARIAR 7 2B AR T AT — 26 )

6.1.2 EIREREE
M—AHH spam PBIRPE T ARG, MRS B SR A AR TR N BRI WEREHHRE], RIGHRE
M sys.path BRA A HFINR BT KA N spam.py X, sys.path FIIAAXLEH FeHbhl:

s WEHMAMARE S (BRI E SR SR H ) .

* PYTHONPATH (—/MuUHRAFRIFIZER, B shell 225 PATH H—FEIEE) .

o PORT MBI E

TR TSRS BER A SRS L, WE M AAR H SR TEIB AT S 8ER 5 A VT3 R . i,
B HERY FRI BB B BLR AR R A

6.1. AXRERMESELR M
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TEWIRAL)S , Python RefFnl DA sys . path. W& IELABATIIAR SCT HSROTRAE IR R AT K AL, 78
PREFERR AR . IXERE RN H SR AN, A RS PR A B, BRARA R, B2
iR, BEZEEHS R,

6.1.3 “4miFitny” Python 34

HTIEBLHE A, Python ¥ __pycache_ HxHZAF T4 MM i 5 A, SR module.
version.pyc , HHAFRAATF BT i SO N T 40t5 s Bl Python JiRAS: . i, #&
CPython i 74s 3.3 /1, spam.py FIZRIFMAS KW 2515 __pycache_ /spam.cpython-33.pyc. HHZY
FE SOV B AN R A TR [R] AR ) Python (1) 2L g i I

Python MGG IFMA AR B U H I, AR E RS CIWIHF &R HmiF. X2 5adabnd
Feo BEO, HIFMIBR S TG0, T DAERA A R A R S5 I R G2 18 LAl R 9 2

Python ZEPFIML F R LRAEIE. ¥e, XTMASATHERARSIE, EHRA TR A,
GERLEI UK, AT, ER SRR . T IO (L) RATHUR, e
AURAEE T, I LA R REA IR
22 DNEIEYN T
I DLAE Python fiy s ] 0 s ~00 JF ¢, WABUNETEEBLIIGA /. -0 TF 5 & IR I & i)
~00 JFSR[FIIN BT 7 I _doc__ SFAFA. T AT SRR U AR TR, (RIS AR F D
AU AR A B AT el BT opt - FREDF FIBH/ME. ORI RATIA S
SHAGACATHCR.
o AW pye AR RS EM by BHRRGEFFIIN, . oye S oM e T4
A
 compileall MMy — A 3 FHOBFA BLeQIHL pye SO
¢ KTHAGE, PEP 3T AT, U IR

6.2 FRAERER

Python [f{afy T—AMFRUERIHZE, FEHAMASCRY Python FEZ:2% (DAUTRFR “HES%”) whilffr Tk, —2t
FEH N B TR T BB R B TE S OB R N B BREN T, DARR B RCR R I R4
HSEEAERG RV XU AR D ECEERT, BRI TIRZE 4G, FlUl, winreg FibR
HFE Windows #EE RS0 Lt — MR RIMEMR TR sys, BN 34— Python f#RER . A&
sys.psl fl sys.ps2 & CHAEFEREE BRI 47

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

>>> sys.ps2

>>> sys.psl = 'C> !

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

XA AE o U AE S e S R A e 3L

sys.path BREE - NFAHEINER, HTHEMRBRIRNBHEREG. %E BE0 LN REA &
PYTHONPATH FREUVERIABSAS, B4 WIS PYTHONPATH ARIE, WMWNEBIABEEWI M. /R0] DAL AR
HED ) F VRN Hg- A T B ok
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>>> import sys
>>> sys.path.append('/ufs/guido/lib/python")

6.3 dir () HE

WERREL dir O TAHMEEHE AR, Bl HEPE P51

>>> import fibo, sys
>>> dir (fibo)

['__name__ ', 'fib', 'fib2']

>>> dir(sys)

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

'base_exec_prefix', 'base_prefix', 'builtin_module_names', 'byteorder',
'call_tracing', 'callstats', 'copyright', 'displayhook',
'dont_write_bytecode', 'exc_info', 'excepthook', 'exec_prefix',
'executable', 'exit', 'flags', 'float_info', 'float_repr_style',
'getcheckinterval', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencoding', 'getobjects', 'getprofile', 'getrecursionlimit',
'getrefcount', 'getsizeof', 'getswitchinterval', 'gettotalrefcount',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',
'intern', 'maxsize', 'maxunicode', 'meta_path', 'modules', 'path',
'path_hooks', 'path_importer_cache', 'platform', 'prefix', 'psl',
'setcheckinterval', 'setdlopenflags', 'setprofile', 'setrecursionlimit',
'setswitchinterval', 'settrace', 'stderr', 'stdin', 'stdout',
'thread_info', 'wversion', 'version_info', 'warnoptions']

WERBAZHL, dir () FIHARYHIE L4 PR

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

TR BIILPrARMM AR AR, B, sk, 4R
dir () ASFIHNERBHA R LR WRIREZLXLE, BT E SCRIEARERE builtins H:

il

>>> 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',

CFoiaks:)
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'ReferenceError', 'ResourceWarning', 'RuntimeError', 'RuntimeWarning',
'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',6 'exit',
'filter', 'float', 'format', 'frozenset', 'getattr', 'globals', 'hasattr',
'hash', 'help', 'hex', 'id', 'input', 'int', 'isinstance', 'issubclass',
'iter', 'len', 'license', 'list', 'locals', 'map', 'max', 'memoryview',

'min',

'next', 'object', 'oct', 'open', 'ord', 'pow', 'print', 'property',
'quit', 'range', 'repr', 'reversed', 'round', 'set', 'setattr', 'slice',
'sorted', 'staticmethod', 'str', 'sum', 'super', 'tuple', 'type', 'vars',
'zip']

64 8

Al ] Al RS AR A Python B a4 ZS[A] AT IA. BN, BEIRY A.B FUR A W4
N B HYTREER . TE QARG G A5 AN AU BLHR AF 35 N A HL DI 42 SRy ARt A4 R — o, s e 44
] LA NumPy 5 Pillow ¢ 2 B P EA VRS AT O AR R —FE

TEERARAEA T SO H ARG — 48], Bt — RIS (—4 “@7). M TAAERZ AR
PEE GEF BEATRY AR, Pl cwav, .aiff, .au), KWMHOHTARRESCPERRRIHES:, fx
] RERR SRS — A AW BT A . AR VT REIR A 7R BRI R 2 R R R A3 (Bilhn, RS,
asEl s, MRS, RIS T RAERCR) , I TSP SR, R 53 A AN TR g R A
B, XRVRHI R AT RS (DAY ZE S RSB AERTR ) -

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
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23X MR, Python #% sys.path BWH®, ERAUNTHE.

The __init__ .py files are required to make Python treat the directories as containing packages; this is done to prevent
directories with a common name, such as st ring, from unintentionally hiding valid modules that occur later on the
module search path. In the simplest case, __init__ .py can just be an empty file, but it can also execute initialization
code for the package or setthe __all__ variable, described later.

B PRI AL S A B,

’ import sound.effects.echo

XM TR sound. effects.echo . HEHERLAFHER 2.

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

AT BRI T —Fh 72

’from sound.effects import echo

WA IME TR echo , FHMHAEBA WAL T A, Rt al DA J7 0

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

73— M RE B AT I R A A A

’from sound.effects.echo import echofilter

FAE, XMW T echo, HXSMIH A echofilter () HiZWH:

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

TR, Ui from package import item B}, item B[ DUEMH TS (B076), WPl 2 dieE X
A FR, GIpREL, KA. import A EENGUE G TE LT item; WREER, EREER—
MBI 2N E . WREARE, W5% ImportError 4.

M, 4 import item.subitem.subsubitem IXFEMJTETER, B T &G —IZ S04 —TER A0
Bt R I DRI, R0 I A B

6.41 \NBhEAN*

MH S from sound.effects import * k47 HAERNIT, MIGFHEHXSPAFEM TGS
RS, B PR A, R T A . X RETR BB KHIE, A TR RS AR
WERIRIER, XA ENEH DA R A TEIE A 2 kA

ME— B il pe 7 2 E O EE R — N2 X RG] inport A A T RATALE: R — MM
_init__.py RBEXT —M# N _all_ HIFR, ESWM NEEET] from package import *
R 1% P AR 51 3 o 6 BATZ BRI FCAR, A/EE T DAY R R 8 . AAEE WA
AT S * BV RS T, BT A @A SRR A . B, S sound/effects/
__init__.py AJRAELE DA A

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

XEME from sound.effects import * ¥F A sound B =/ g TR,

MPEEHEEN __all__, from sound.effects import * iEH4] R&MA sound.effects FHRAJT
HIERBME A 20 BRI S A T sound. effects (ATREIBATAEMIFE __init__.py "PHYY
RS, SRE AT E SUPEM A FR. X R __init__.py & XIWEMAFR (DAR AN E 4%
). EREFERZE inport AR A INE AEAT M AR . BT T A6
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import sound.effects.echo
import sound.effects.surround
from sound.effects import *

XM T, echo Ml surround fHUEFEIAT from. . . import IHAJH S AR Y /iy 258 H Y, B
EAIEXAE sound.effects i, (XAEENT __all_ BHAERL.)

GRS TR ] Smport * b LS AR SRR B A4, LA R T D AR
ANUF I -

Remember, there is nothing wrong with using from Package import specific_submodule! In fact, this

is the recommended notation unless the importing module needs to use submodules with the same name from different
packages.

6.42 FE&%E

MY R (SRBIH sound —4F) , ARWT AGE 48Xt 5 AR5 H s A R i,
R sound. filters.vocoder FEEAF sound.effects f i ] echo fdk, BRIPAMFEH from

sound.effects import echo,

A B] DA ] import 5/4]ff) from module import name BRI EMHXITFA . XS AT ET S AL
AR S E RSB RAALE. BlUl, M surround #idk, fRu] DA A:

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

R, MR AR E T Y AR AR T AR BT BRI SRR "__main_ ", PBLHAE
Python [ IR 7 ALK BEHA AR A 630 A

6.4.3 ZANERFHE

T — R IE, _path__ o ERRIAAN— PR, HAP R ETEIRATZ SO0 AU 2 B PR
MISCHE __init_ .py BIHRAYSHR. XA AT DMENE X2 3 IR R0 60 A0 & A BEAT 1 3
o

BB AT EIIRE, (e T AR A sk
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H\H

A5 UMD T DA BP0 H s SR PTIABA A AT AT D 5K, oot 5 ASCRFA B R . A7
AFPHE ST i

7.1 Elm:uﬂqiﬂll H:ll*g_t

BIHBCA L, FATEE TG A/ AEXIEa Ml print () KA (58 =R 01 SCAEXT Y
write () Jriks ARtk SCHFRTPAMESS sys . stdout 51 E%?FH?&MU"I?‘%%*T(EE?THF‘:@)

Often you’ 1l want more control over the formatting of your output than simply printing space-separated values. There are
two ways to format your output; the first way is to do all the string handling yourself; using string slicing and concatenation
operations you can create any layout you can imagine. The string type has some methods that perform useful operations
for padding strings to a given column width; these will be discussed shortly. The second way is to use formatted string
literals, or the str. format () method.

The st ring module contains a Template class which offers yet another way to substitute values into strings.

One question remains, of course: how do you convert values to strings? Luckily, Python has ways to convert any value to
a string: pass it to the repr () or str () functions.

str () UM TIRIEAKEA BERER R, T repr () Je A BUBRES AT EER 2R (AR A 5200
T, MSSREIAT syntaxError) X RA AEA BN FERIXER, str () FHRIEF repr () —FEY
Ho MEEMHEME—REE RGN, HAECF BRI R S5 . FFIRAY 2 f‘f%ﬁﬂﬁ/\f
[ R o

JLAi+

>>> s = 'Hello, world.'
>>> str(s)

'Hello, world.'

>>> repr(s)

"'Hello, world.'"

>>> str(1/7)
'0.14285714285714285"

(Rt
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>>> 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'))"

Here are two ways to write a table of squares and cubes:

>>> 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

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

print (' ' format (x, xX*x, X*X*Xx))
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 1729
10 100 1000

(Note that in the first example, one space between each column was added by the way print () works: by default it
adds spaces between its arguments.)

This example demonstrates the st r. rjust () method of string objects, which right-justifies a string in a field of a given
width by padding it with spaces on the left. There are similar methods str.ljust () and str.center (). These
methods do not write anything, they just return a new string. If the input string is too long, they don’ t truncate it, but
return it unchanged; this will mess up your column lay-out but that’ s usually better than the alternative, which would be
lying about a value. (If you really want truncation you can always add a slice operation, as in x. 1 just (n) [:n].)

WHFI TR, str.zfi11 (), ERERFTARANETEE. ERRIERS:
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>>> '"12'.zfill (5)

'00012"

>>> '-3.14"'.z£i11(7)
'-003.14"

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

str.format () JrEMERA T Frs:

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

WS MHE P FRE (FRgB) B MBS str. format () IFYERIXT S . HIES H BT
KeFontLihthy str. format () FIEMNT SN E .

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

eggs and spam

WERAE str. format () IR MM KRBT SE, WEHSE ARG T EITRE.

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

(VATRIIPN = S CIINED Se e

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

"la' (apply ascii()), "!s' (apply str())and '!r' (apply repr ()) can be used to convert the value before it
is formatted:

>>> contents = 'eels'

>>> print ('My hovercraft is full of .'.format (contents))
My hovercraft is full of eels.

>>> print ('My hovercraft is full of .'.format (contents))

My hovercraft is full of 'eels'.

An optional ':' and format specifier can follow the field name. This allows greater control over how the value is
formatted. The following example rounds Pi to three places after the decimal.

>>> import math
>>> print ('The value of PI is approximately .'.format (math.pi))
The value of PI is approximately 3.142.

Passing an integer after the ' : ' will cause that field to be a minimum number of characters wide. This is useful for
making tables pretty.

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

Jack ==> 4098

71. ERERMRHEN 49
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Dcab ==> 7678
Sjoerd ==> 4127

WA — D AEF R FAF R, RS EIRIT, B ARER G454 PR A @ 00 B 5 28 SR I A% 5(
o T AT A o] A AN R 7 18T 1] DT R e A

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

. 'Dcab: '.format (table))

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

XM ATPAEA I 0 FF R R T S k.

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

RIESNERE vars () S5O UHNIEREA N, E2R N E I Rl s 5.
KT str. format () FEATFAFAAEALH EHAMA , 115254 formatstrings .
7.1.1 [HMFFREXERE

s PRAEAFR T DURPE TR s Ul BRI S RO N — MR sprintf O MRS FA7H, W
FIAHIBAEL, H R Al AR S A B R R A R . Bl

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

A AE old-string-formatting FR4-HE|HLZ(E E .

7.2 ZEXH

open () 1R[E|—A file object, HHE BB NS4 open (filename, mode),

’>>> f = open('workfile', 'w'")

B SHRUEXMAN TS BoASHES AT, P s — 2k SO 77 X4
mode W PASE 'r' , FIRICIFRBEE, 'w' FIORHRBEGA (CAAERIRS SFESPNER) . 84 'ar R
FTIFSCAEPAIBINNGS ;. AT AREES B S MEB SCFRIRE . o+ FORITIF ST S . mode B4
FERIER; A IEIEERIA T

A SCFZ DA text mode FTIFHY, X TR MICAE S NP AR ING B2 AT RE (14 2 7 ClEA T B -
WRAR A E A, BOMESF S (B open (). 7£ mode HHIEMNAY ' MPA binary mode $] 13
i PR 2 AT AT R TE A T S 1 . XA RAZ ] T B A & SO S

TESCABETR BN, BOASAE - ERPERIATE AT (Unix LR \n, Windows ER \r\n) #40°8 \n. {EICA
BT EHAR, BOASIL I \n Felfe ol 7 SR M ZEAAT . SOREFERE 18 SOOI R X SCAR SO R Ui 3
AT, AR SR IR BN JPEG B EXE SCPE PR EE . 3 — R B AR M2 SO R
PERIRA
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It is good practice to use the with keyword when dealing with file objects. The advantage is that the file is properly
closed after its suite finishes, even if an exception is raised at some point. Using with is also much shorter than writing
equivalent t ry-finally blocks:

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

True

WERARBEA B with SEHY, IRAMRNAZTA £. close () R MISCOIHE BIRECE (Y N R AW
WSRARBAT AR P SO, Python B IR [ A8 5 2 K541 BB A ST AR R PAT I S, AHGEAS SO ]
BESPRAFIT IR —BU ] 73 5h— RS2 A Python SEBLATEA [l BRI ZEA T 2L .

Wit with IFREE R £.close () RMISUHRGE, 22l %X SR B3R

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

7.21 XHMRIIFE

AT B TR ERERE RS £ SR .

WEPOFNE, W £.read(size) , BB SHHIFH AN FAFER (ESCRBGECT) 8y
Xt (FEHEHIRECTT ) aRIE]. size AT BT SR, Y size PUA WG B A TR, REEIOT R 1]
SO NS AR SCORI R/ NELE AP, IR 20t m] AR BT 50, fe 2 BOFR ] size T
THINZ, WRCEEXARRE, £.read () FHRE—NEFERHEL ().

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

>>> f.read()

f.readline () MICPFHEEIR—1T; HATAF (\n) BTETRFRIORE, AURSUEAMRETATS R, WIHESC
RS —ATA W . R FEIH TS WR £.readline () RE—ADESRFAFE, MFERTLH)K
TICEARR, AT \n' o, TR RS AT

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()
T

TEMSCIE AR EEAT , ARATDAPERRE P SRR« I NAF Rk, DRy, I R Aas:

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

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

TRARAEAS) R A S B B 17, VR AT A 1ist (£) f £.readlines ().
f.write (string) &8 string FINE S AFISCOEH, RIS AR FERAEG -
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>>> f.write('This is a test\n')
15

G AHARBMM R 2], FESALENFA TR (FESCABET ) S P amxtg (FE 2 EHBECT)

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

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

18

f.tell () R —AREE, 45 H SO QAR SO ) 24 w000, R R R A SO T IR i
B, PARCSCAIER A BT

PSR SRS R E, EH £.seek (offset, from_what) . Wi SH SN offser Kt HALHE
7% pi il from_what ZHARE . from_what* 145 0 8F , KF AT K4, 1 ReAEal e E, 2 f7ie
LI RBAEASE & “from_what W LAER, BRINH 0, RIEE I SCHITRAE RS AN

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

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

16

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

>>> f.read(1l)

b'5!

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

>>> f.read (1)

b'd’

TESCASCA IR A8 rp I b BFTIFRYSCHE) RV T 3O R (] seek (0,
2) BRI ARREZNMISL) I HME—ARN offset (HRRAFLEREM £.tell () FREIYEEZE . JAh offser
{HHR S AR E LT -

SRS EAMY T, BN isatty O Fl truncate () , EAMEASREAL; A X CIET R I 588
S HESS

7.2.2 (R json (RELHMLEIR

FAFH ] MRS A SO S el oK . BOP aTRES T3l O read () J7 vk A BRIR Al 54
B, XSEPAFR LRI A IS int () WRREL, ERERZIML 1123 LARRYFAF R IR o A7 {E 123,
ARRELRAF T A 5 RN 7 MO AR A R B, T3 gt R 2 Ak 28 152 2%

Python FLVFR{E I FR A JSON (JavaScript Object Notation) [JRATEHEAC A&, AR LA FRW 90 5
WHA S DURF R 22 B S BURAE B SO . 440 Json BYARMERLE AT AR H Python il 2R 454, /e
AR R FRIER XA IREFRA serializing . M FAFHR TR T EEEIEFRN deserializing . TE/7514k
MSFHMEZ 0], FRAG BT W R CAFREE SO s v, B0 P 2% 2 AR B AT AR L8

TEfR: JSON A%l WA AR T AAvFEu Ac e, WP RME SRR E, X MY TRIEER
RIFEE.

WERARA — ARG =, ARATLAH— AT R LA AU R R E 1Y JSON FAF R R
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>>> import json
>>> json.dumps ([1,

'simple’,

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

'list'])

dumps () PR T — BN dump () , BEH

e, FATATLAKFRA:

R GSFII Sytext file o L, MR £ R—rext file X

json.dump (x, f)

THRIBN R, AR £ 2 —MTIFRARL B rext file X5

’x = json.load(f)

|

XA B PR IR T DAAR B AN 740, (HJ27E JSON H P AT 2R SE B 76 BB S5 J7. Json
BRI 2 7% 4 25 XoF U PR R

S
pickle - {7

5JSON ANJF], pickle j2—Ff SEVFRAL A % Python Xt SUEAT P HIALEI M. PIBE, B4 Python Firfefy, A
REM T S HAE S WE N AR EGE . BOAN O T Bt A ey AREd e b AR BEEE R Ot
(1, WIE P8R A A 25 AT AR pickle Kb ] PASRATALREACAD

72. ZEXH
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CHAPTER 8

FIHAC IR, FATEBA RPN EREE, (R ARIRE Z2uld IR sl 1, RTaEe
B Bl (24) AWK RER: 55 ERM 7%

N

Bl TR

8.1 iBEHEIR

RS R XARMATHT IR, T RERRARAESA~] Python IR 2 5) B 5 1 1

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

A

SyntaxError: invalid syntax

fEAT R S BUEA R RO 4T, HRRR A CHERT, SR AT BRI B AR A i
SRARRIYALE. b Y token SRR (B 2R BB I Y )« FERBITh, TE print O XAEECPR
M THR, FOAVEERTEA TAES () o IR S Badimt, AR AR B A SCPR fRREA
AW

82 ®BE

Bl A s AR TR BB IERR, (BAESATIy, B TRE G A 3R, TEATIAR I 2 1 B R b
NF S, REAERSEUTEER RIS WA Python 2P HARBIEAT. (Hig, KBHRH
FARSPAEF AL, B & BRI R A R B

>>> 10 * (1/0)

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

ZeroDivisionError: division by zero

>>> 4 + spam*3

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

W B E — IS IR P B S T 2R BM R REA AR, MHRRZ IR0
FERAE B — B AT ok s FIRR B ) i R BUKIKE - ZeroDivisionError, NameError F
TypeError, VENFRHIEASTEINFAH L AEMNERENATR. NT AN ERFES L, HYT
Hﬂg%f&ﬁ’ﬂﬁ”’%mﬂﬁ*%ﬁﬂﬁt (BRI NAE ML) . FRER AR N B RAF (AR
KT ) o

AT IR B AR e S SR e LR R R (IR 5

AR Y BT — B2 AR 1 4 T 2 S e A S I Y TR SCe B AL S A IR AT ek s (E
e B2 s MARHE R A AT .

bltin-exceptions 41|t T P E S FIEA TR L.

8.3 {ERE

ARG AL B TR SR R . TEE PG, ESESKkKHP-EERA, BEIE AN A RUNEEEL,
BV PRI (FH control-C si#/E R G L Rrny HAMERNE) o R P LR P W] AR 5]
& KeyboardInterrupt RHEFIER. :

>>> while True:

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

try A TAE R .
o T, PUTry T4 (try Ml except XEFZMN (£47) iB4]).
o WRBCA SRR, WBkE except F 8 52N try WERIIIAT .

o QERAEDAT try TRIN KA T E, Mk iZ ) R YRy . RS, AR RE UM except K
ST SR VS, AT except 741), SRIGURZEAT try IHRZ GRS .
o QSR AAERY SR A except TR E M SR ANILHL, PR HAZ IS 2SR oy A AR R E)
ARBERESY, WMER—A RARFF, PATRHFEIRI B ERR i E .
A try statement may have more than one except clause, to specify handlers for different exceptions. At most one handler

will be executed. Handlers only handle exceptions that occur in the corresponding try clause, not in other handlers of the
same t ry statement. An except clause may name multiple exceptions as a parenthesized tuple, for example:

. except (RuntimeError, TypeError, NameError):
pass

R KA 57 A except TAIFPIYER R —DRIGEZEMEZE, WRFH except 141 22 ARA R
(fELRZ A R NS BT — 4] H IR A 2 except )5 3626545 ) o Biltn, Ry AU RFHUATEI 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")

TR except THIFAE (L except BEISE—1), EXFHTH B, B, B—HI5E—AVLALH) except 1
A .

Y except AR A SR 4, DAMIVEEICAT . (HEFEEAEA], PROA DA AN AR 2 1 25 BT i S A
B B TATER S S, RIGEHG kR (R 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 HAH —NT kN else F &), FEAd I AAUBHETA 1) except TA)J5H . XTI ry TA)IA
51 % SEE A AT AR R AR A . 514

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()

The use of the e 1se clause is better than adding additional code to the t ry clause because it avoids accidentally catching
an exception that wasn’ t raised by the code being protected by the try --except statement.

KA, B RERA REME, WP A4 SEIIFEMER T 0 2R,

except A A DAERE B A AR E T2 — MR XA RM— N FHELBIIE, ERNSEAFHTE instance.
args Wo RHTHERL, FEEBELT _str__ O, BFHAAEBITHSHEMATIIN args - AT
PATES 2 1 i e B S , H RIS 2 S A g o
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>>> try:
raise Exception('spam', 'eggs')
. except Exception as inst:

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

print('y =', y)

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

WARAFEASE, WENRE R IR RN BRI — ( HAEE) T8

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

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

>>> try:
this_fails ()

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

Handling run-time error: division by zero

8.4 mii&w

raise iR SRR GLoR ) 2 AR SR E B . Bl

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

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

raise ME—RY SR EHLH B . XS BUSAUR—D 1 TP B 2 — i 28 (YR Exception
M) . WERMEIERE— i, BRI B0 S8 i e ok X se i ke

’raise ValueError # shorthand for 'raise ValueError()'

R B E R G5 K T B EATEA R, WA DA R raise EATEAEHT A RE

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

An exception flew by!

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

85 AFEENRRE

AT PAE A QB ) S 2ok M BN H B R (5% Python RIHEL(FR, WEWSHE). FHEEM
% E R A Exception FEYRA: .
A PARE LR, BRI AT AT DASA T RO AT 44, (HaEH R e, lw RIRILAZ B/, X

YO P ALV AL B P O S AR R AR - AERIE AT m&%AKH@ﬁm&ﬂﬁ,ﬁﬁ%M% H
RHUE S RS, AN BRI BRI T2

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

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

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

men

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

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

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

self.message = message

KEHR A ST “Brror” 8558, KT R RMa 4.

ﬁiﬁ@ﬁﬂ%XTEMEE%%ﬁ,uﬁ AT AR TT R BLAOBER:. H X R L5, 5
[F3

8.6 ENFERME

try EAA S AT, T SO A R DL T AT RS B . Bin:
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>>> try:
raise KeyboardInterrupt
finally:
print ('Goodbye, world!")

Goodbye, world!

KeyboardInterrupt

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

A finally clause is always executed before leaving the t ry statement, whether an exception has occurred or not. When
an exception has occurred in the t ry clause and has not been handled by an except clause (or it has occurred in an
except or else clause), it is re-raised after the finally clause has been executed. The finally clause is also
executed “on the way out” when any other clause of the t ry statement is left via a break, continue or return
statement. A more complicated example:

>>> 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'

As you can see, the finally clause is executed in any event. The TypeError raised by dividing two strings is not
handled by the except clause and therefore re-raised after the finally clause has been executed.

Ei%ﬁ%ﬁ?¢,ﬁmﬂy?@ﬁ?ﬁﬁ%%%%(%wiﬁﬁ%m%ﬁ%)%ﬁﬁ%,%%%@&%
JjikAel 8

8.7 WiiE W HIFEIRE

FEEXF S8 LT AEA TR AR R AT AR T B, TS R R E R e R R . &
B RHEPRB, ESRITI A SR AT 2 iR b

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

XA AY R T, BT U ITE 5, SR —BORBE BT A AL THT IR . XA B
AR PO FRE, (O ROR Y AR e A AT e A IR . with A SRVFIRSCPF XA A R BEAS DA —Fh
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B PR E A4S 3 e I FIERR B = .

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

PATTETERG , BIBEAEALBIAT B S M, SO f IR PP . FSCrE—HE, SROEHUE SGH BRI
SR H SO i X
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CHAPTER 9

b

R T MBI RERN TTIE. Q@ PR RIRE QR — V8 R RIS, Min Rirald— 4z
%%ﬁ%?wo@4%%i%ﬂ%%ﬁ%ﬁﬁaﬁﬁ%ﬁﬁo~4%%%W&ﬂ%ﬁﬁﬁﬁa%ﬁ%(%X
FEEF) Tk

A AR TE SAHE, Python J AR DHFTRARITE SCREEMA R F . B C++ Hll Modula-3 AL
2565 . Python [RIEFRAL I X SLAMAR I T A AR RS E : JEARRPL AR 2 AR, IRA ST DA R &
RAALATr ik, —AJ7 k] AV R A Rl 44 FRES I D535 o X4l AL S AT R BB AR A et . iR
—HkE, RWAIA Python RIRMBNEFHE: ENHEBITR e, ATAERI# S

TE C+ R, IR (BRREARIA) & public (BrT IR SCRAA %5 ), B 0 R E 2 viral
51 Modula-3 H—#f, 3 1T M HITIEGI X SOR AR RS - J5 AR 8 1 R 2 m) B — 24
A, ST R A, 5 Smalltalk —4¢, RAZMZXNSR . T HFAMEGLHRUETIEL. 5 Cr+
#l Modula-3 AR[F], PERBFANERN P RGEE. 1A, 5 Cr —FF, REBEARKRIEE (BRE
FAF, ThREE) BN EIZEATHER AT AR E SO

(Lacking universally accepted terminology to talk about classes, I will make occasional use of Smalltalk and C++ terms.

I would use Modula-3 terms, since its object-oriented semantics are closer to those of Python than C++, but I expect that
few readers have heard of it.)

9.1 ZIFR

MERANE, ZAAF (FEZAENIEN) 0] PAGEE [l — AR5, ZAEHAMEF PFCARY. F—F
Python FHi 3 A R BIEX — i, TEALBR SR EEAEAL (B, 7494, Jodl) WA AR eiZme. (=
i, BIAXE LIRS G, s, FUATR ZROBIRAY, (Y Python AU HY T SCAT RE S 7 AR RN S o
R TR IEAL, PO RIZ AL R B RAEE. Bln, MU RREE, FoyLI A LE
—MRER AERREE R TN S RGBT G, R 2O A T 2R Pascal HOIRFE(E TS
AR SE AL LA .

63



Python Tutorial, %45 3.6.9rc1

9.2 Python fERigFids &= (E]

TENTRZ A, FE JCEAEYFAR-—LE Python (1 M . 285 SO0 i 44 25 [T — LEX bR $c Ty, RS 2
TEAE ISR iy 4 25 () ] A A RESE A BEARIEAE ARG o T — T, RIS F A R AL ¢
Python 27 B1#MRAT H -

IEFRATMA—2E5E ITI6 .

namespace (3425 M]) J2— M4 FEDSRAGBS . K7 iy 25 5) 24 Hi#S i Python 3 SiBl, (H—Rl
DU EAR SR REEN] (B 7 ZRXERE RGN ) , 10 EAA AT BRI LA fir 44 25 8] )
T AN EREIES (5 abs () XA REL, FINERFESE); BHPRERARR: o880 Ry
JREgaFR . MHERPE LB, ﬁ%%%@%A&m~ﬁﬁﬁ SEFEA . KT A ERNEE 02, A

fi 44 25 (0] FP ) A4 DR Z IR 0P AT 25 B, AN [l FOBEER R AT DAE L —A> maximize pELITA 277 2
TR P e 0 AT I AR B

EEGERA— T, FACALATIRAE RS Z R ISR BB, fERIAN z.real 1, real 2Xf
%Z%~¢Eﬁoﬁﬁﬁﬁﬁﬁ,Wﬁﬂ*%%%ﬁ%@?%ﬁﬁ%iE%ﬁﬁmmhmeﬁmmmm*,
modname @XM funcname REH—NEM. TEHTE LT 7EBIH R RIS E 42 )m 4
PRZ B E S A E— N ELUL RIS B AT A R e i 42 25 )

JEHERT AR RS E TS, W NEE, IR @R T . BIUEEE TS, /R AE H
modname.the_answer = 42, W51 @HFEEET AT del &AM . B, del modname.the_answer
-2 M 44K modname X R RS the_answer JgE,

TEAN [ Ik 220 B 4 iy 44 S TR0 AN ) i) AR A o B0 AL A4 RN il 44 25 ) )2 fE Python fRRRES: IS 3l B
A M B o BB 4 s iy 44 25 [AITE LR OB AR s T, Ay 44 25 (A L & R 2 I AR A
B BRI TUZ VA TR TEAD, D RIA SO A, Pl N2 __main_ AR
Wy, Heiis A SmeRaa b, (NWEAMRER ERAAET — M SRR

builtins .)

— ™ BRSO AR 1 iy 4% 23 TE) A R RSO JH I G, A R S0 [0 s ) — A bR 3P S A PR 5 R
kR (F5C b, HEMRBIREAE T4, BEEER.) 2%, SUOEHHTHSAE A CMA G A2
18

— A A 3R iy 24 23 T ELE TR Python B2 FP A SCAR I, SCHLE) “nTELERITI) RERA 44 BRI
PERRE T I Sl i 44 25 (6] PP A 4R A4

Although scopes are determined statically, they are used dynamically. At any time during execution, there are at least
three nested scopes whose namespaces are directly accessible:

o TR A E A SR A B

o MR A3 AR IO B 5 2R AT A 3 DAY R B VS L B 25 AR SR e i, g AR & JR A4
'@ﬁ%:Aﬁmﬁﬁﬁﬁﬁﬁﬂ%éﬁ%ﬁ

« BOMERTER (RGERER) RS NELFRN 6420

W%~¢%%ﬁ$%%éﬁﬁi,W%ﬁﬁﬁﬂMﬁHE%ﬁﬁ@ S R A PRI TR RV .
BIORELE RN ZETIROASN R BN (928 5, WTPABEH nonlocal ihm WA ARA AL it o m%&ﬁﬁm%ﬁ
A B, XA RRR I R (S205 AARR AL B LTI N Z A S QI —A 370y R A &, T
[F] 4 A MRAL BRI AL ) o

W, YHEE R (R SCAR) 51 4 H R B R4 R FERREASL, JRERE SR s 525
VE A — B0 v 44 25 18] A iy 44 2510 o S SCRFTE Jey b i 44 25 1) Y P o) — A i 44 25 1)

R YR R R B B 4 T SO 1Y+ AE— IS P R SR R R 4 Jm A ol i i B i
], TE R BT AT SOMT A BRI . 5T, SR A AR IR R A IS TN B S S A —

VIFAE ARSI R A A REI N BE N dict , BRI AT IIEIRG A ST __dict REHERESE
JR#ARR. AR, SR a4 S SBT3 G 2 K1
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B2, TEFE AL %ot e WG S A AR T AL n, IR Z0E T ROBSh S 2 R figpr ! (F58
JRER AL B 2R WA E T )

Python [—MEIkZ ATET — WIRAFEAEA S gLlobal 1] — X4 FRAGIR L& HEA S N Z1E . T (e
AR BRI E R0 5. MFR 2 anit: 154 del x M JRrifan 4 2518195 | il RS
Xtx G0 FL b, PrATIABAFRI BRI ET R R 4550, import IEAMIBREUE L ATE)R
FRVE Ik b 8 e AR B e R4 A

global WA A KRR IR E AL BT 2R G R A E PR H 90 E ; nonlocal ifHEMIfT
k2= va ¥ < VY (R e S E W VA RS RE S i 7 i

9.2.1 {EREFEH &= ERB

This is an example demonstrating how to reference the different scopes and namespaces, and how global and
nonlocal affect variable binding:

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)

B ARG P A 2 -

After local assignment: test spam

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

YR Al (X RERIIRES) AN scope_test X} spam [485E . nonlocal MRIH £ ENAR scope_test X
spam [HF5E, T global M2 EEBIHZR I HFE o

BRI PATE gLlobal MR{EZ HIF 2| Z B A spam ZE5E .

9.3 MRk

REIANT ik, =R g2 — 2 iE 5.
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9.3.1 FXENIFEZE

i fi] BRI SR AR

class ClassName:
<statement-1>

<statement-N>

R LG RBUE X (def HA]) —FRLAPIITA MM . (PRAT AR I8 SORHE 1€ IHAII— 73X
B BRI TR )

TESCE A, I8 XNRIE B RS R BUE L, BB aira HAE ), A RHERA H—A TSR 5 R R b
XA DT FEZE ARG R RO S B — AR S50 3, 302 Tk 9 240 7 REVE B f A i —
XA PR FE R e R o

P ASE S, FRQUE—ASE A 8], HRRE AR R A R — P, A o S A F) T B A
RAFTA A A Z N R, BRI S S S5 HL R ek A B

Y (NGRAL) IEHBTFRE I, KR R & XEA e —MUBITERE Ll a4 25 [ N 2
JARBI RS s FATRAE T 17 T X RE L5 B AR (TEIEAISE L2 & IEE) RilfE
SRR BRI AR, FEFGRFAEX FLPEGE i RIS SOR T4 I A 7K (X A/R Bl ClassName).

9.3.2 ANk

ESUESESTUTLE S (eI R PR

Byt 5| A ] Python Hp Ay JEIES | I 1 (AR HETETA: obJ . name. AR JEMEA FRIE IR LA BT I AY
TET R AW R 25K, FIL, WPRSEE SOE X AEAY:

class MyClass:
""n"A simple example class"""
i = 12345

def f (self):
return 'hello world'

A2 MyClass.i FlMyClass. £ 2B @S I, R4 R Bl — A — S R Eo 4 . KB AT
PARIIRAEL, PR T DA S RO B MyClass . i . __doc_ 2 NERUNIEYE, KR [ B8 241 3¢
PUFAFER: "A simple example class",

KA 5 R BRI R R AT AR R R 2R ] — AN i S B AN S R ek . 23R
(BB B 2E)

’x = MyClass()

BRI = TR R TS Rl A & %

SCOMLERAE (TR KMR) LB AZEXG . V2 RERAI A E RIS F 2 LBl it
HRE TR S — AN _init_ () MRIRTYE, IR EE:

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

B—MRELT _init_ () JIERS, KEEOIEEIES A3 BRI R LG AERA __init_ O
PSR Bl AT DA DA R BRI 3R A — A R IR A A 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 SBIXR

BUAEFATAT A SEBIRF SRABAT A7 SEBIR R BRI ME R R RIS . APIRA S iR, Biim
LRI

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)

SRS R B BT IRA AR T BRI AR L, — I 2 sk RO Gy Je a2 s ST Ll
AR 53k . INBIERRAT TR R BT, x. £ @ARIITEG N, B MyClass . £ g — PRk, 1M x.1 AT
ik, W MyClass. i Agd—A % Hig x. £ 5 MyClass. £ AR —PIF—ER N FEF &, HER
LIOUE

9.3.4 FHiEMR
SR, AR IR T I

’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())

PHRZEFTE hello world, FLEIZER.
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B AITIEROR BN R A2 T A7 ARATREC 23R E B x. £ () WA SE, B £0 KK
BOESGHRE T — B8 BASEEAETHAE? UAESEHTAN— A ESHN & BOnt Python H7E &
51 S B S AL P R -

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 .

WRARTIIR TR BRI RIS R, IR A E S I RE TN e Y4 — Bl AR R R 5 | )
i, FHRRLHITIERIE, WRAHIR DB TRENRERERIE, Sl AT (H5m) SLpxt
SRR B R B — MR R A7 ORI AT kR g XRG4 Ui S 1o
gﬁg%ﬁ%ﬁ,%%?i%ﬁ%ﬂ%ﬁﬂ%%@~4ﬁ%§ﬁﬂ%,%ﬁﬁﬁf%?ﬁﬂ%ﬁmﬁ@%@
B4 .

9.3.5 XL E

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

class Dog:

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

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 #M3EiLEA

Wb Jm E > B w d B A R 24 PRI IR R I s O 1 S e R AR v S BIOUE DA R B 5 2 1) T S0 40 ke
58, W B0 B A 2 5 R/ MU R K A LA . AT BB 2058 BRI A PR R S 71, ek
PRI S R AR (804 HUM— TR RIZR) , s RS ar 2 I3k, 1 44 1 R a4 Kt Jm 1k«

s EE AT AR E AR — R P (“F P ) Brgl . Sa)imtl, ONRE AT OB aifh 540
AL, SCPR b, FE Python "% A AL ] 4: VE RESER il Bl B — & 2w &R T4 . (MifEs—hm, M C
HE S0y Python SEILNI W] DATE A Bt SL AR, I AELZERHE IR R AT HARREV UGBS H C w5
Python ¥ @kl Hi . )

i 24 AP 0PSO R e i ] A e A A R Ao 1 SR eh s B 47 o T e
&igFWTMﬁ*AfWﬁ%ﬁmmMEEMﬁﬁ%éﬁfzwmﬁ%%Tmi,A%%ﬁﬁﬁ%ﬂ@
—FRRPERE, AERCOE ] a4 9% WA B2 NS RRA

Tﬁ%W%ﬁ%ﬁﬁ%f(iﬁ%ﬁﬁﬂ)%&ﬁ@@ﬁT AKX L s E3RTE T ORI T 4
— DT, A SRR Rl A A S A P

IR NS FW SN self. RWALHRE—NE: self X—HHRAE Python FHLAE XA IR S
o (HRRERE, ARG E & (A ARAY LR HiA Python A Fy GO yish = Al et , 1M H.n] PAARER—4
F 5 SRR IS 5 AT RE O T IR 207

ALAT— AR R PR R BRI IS S E ST — M Tk BRBUE S SCAH AR AT 3 TR E L2
W A RO RIE S — SRR R rT ARG . B :

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

class C:
f = f1

def g(self):
return 'hello world'

h =g
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A £, 9 Ml h #2 C RRGUHREOS RIVEIE, ITENT#EE ¢ BB T h 22 T 9. B
TR, ARGIEIAE R H S SRR P R R R

TR AE ] sel £ SRR IR m kR A 34

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)

7 VAT VAT 535 3 ek HO (R0 7 55 | I 4R Aa Bk e 5 0 R SR IR 14 4 1 P el o 35 S SCRAE IR . (26
AGEAR WA Rl ) BN DA 50 W B e D7k P S R, (HA R e E
WEZAIE BN S: 280001, S AR 4 R 0 eR BCRISE e a] DA SR BTN, e SR ek 3R
Rth—t¢. MR, WEIENERA DR AE AR E N E ), HE R — 3R 3R AT & B 5 A 2
ST R S AR Y B

BAMEAE— S, LA £ (B £2), HA7iER object .__class__.

9.5 4%

BN, WRASHRR, IEFRFERAMESFCY “J87. IRAZEE AR AR BR:

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

#FK BaseClassName W71 E SCT A& IRAE 88 OAE S o o oo ) HAAT: 38 2ok U B R 4 AR
FEWNLE . XA RES S L, Bilhn, 243380 SUFE 5 — R g e

class DerivedClassName (modname.BaseClassName) :

IRA S E SO PAT I AR 5 B2 A . TSR G, B SPOCE. HEERF BRI EIES - I
ii*ﬂ@&‘féﬁ%*&ﬁﬂ, RSP R T R . WPRESRA B IR A B AN, U BR3¢
B -

URAE I LB A AT Rk Z Ab: DerivedClassName () 2AIEHZZEM—ASB LB g AT
T BRMNEEN, DB YR EEZR L 0 AR, WA T A RO S 0 k5
FA

RAER T RE S B AR vk . B YEAE R T [R]— R G i ot 7 2 ep e R R B, R [A]— s
ST — R E R AT RS E S E IR . (6 C++ FEFF B8 : Python HET A 1)
T AR virtual Jrik.)

TEYRA S b ) 2y YA S5 b T BRAR LY e i A A7 B b R e () 44 1 3280 vk . A — by AT AT BR b R
ARG BIEH BaseClassName.methodname (self, arguments). XN it 2F
FH . (Y RS TE 4 /Y E R A BaseClassName M4 BR8] B 7 v 4 A b 5 =K. )

Python A7 4> P4 B BR B0 T 244K AIL A -
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o {fiff] isinstance () FMEE—PEFIHK AL isinstance (ob]j, int) {U&FE obj.__class_
A int SHEANRA H int fIREN True,

o ffiff] issubclass () EHERIYK KR issubclass (bool, int) N True, A A bool &2 int
T2, HiZ, issubclass (float, int) N False, [N float A int BT,

9.5.1 ZEH%

Python supports a form of multiple inheritance as well. A class definition with multiple base classes looks like this:

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

<statement-N>

X 2ROV RYE, TERERAITEOLT , VR ARSI AR B R B R R L E . WAEEARY,
RN G PR E SN AT — R RPN Bk, WPRHE—JRIEAE DerivedClassName R
B, W% Basel HERE, R (b)) 2 Basel MHEETEER, WRIDBEARKT], 8] Base2
R, KIS,

BRI AN I e — 285 PR INUT 2 S SR PSSR super () BIPRETEM o XAy sU7ERE 2L 1
b2 FEAPRBE 5 PO IS S5 AV, B HE BRI 55 R Y super TR SE 58K

BIASIAR Y 2 B, BN 2 B4R AR S R B — N ECEZ W2 8 (Rl —AN 403k
AT 2 AR BRI R Z TR o BN, A RE YRR H object, HIMAT A2 B4R I 1 DLAR SR AL
T—4 AL RYEEAR V] DA ] object . A THIREION T M —IR AL, ShSEES H—Fhirik i 20Or
RIFLEA, REGNEIREMNAE R AT, HEAENCE—K, BRI (RI—A2EnTRA
BT AR S M AR A E) o BIME 2, XL AR T A 2 4R T 58 BT i A 38
SHERE. BT REEZ4T, 355 H hitps://www.python.org/download/releases/2.3/mro/ ,

9.6 HR/EE

HRFRALFR A — X Z NI A R SEBIAE 84 Python I ARAFAE. (Hi2, KZE%L Python AU HR R
AN AE: WA A FRILKZFR (B _spam) WiZg 4 1E 2 APL AR (TEiRE 2 msl. ik
R BE R G . XN AR — N SE IR, AT BEAS 28 0 B ARCEE .

T AAERT T 2R B R A S 5 (BIAE e 7k -5 PP LA MR ZE) . R IAFAE T IR BL
IR R CR, ol 8 4R80 5 (MR N __spam BARIRAF (2P EANEIZ FRIZL, 22— NEH T
RIZ) B SCARR B _classname__spam, HH classname NERR THIZ FRILHSHIRHAHK. X
PR G A BRI R AN B, R e e ZE LR & 64T

AAFRRE A B FAL TR ER BN AR R A . Fl:

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)

(Fotakss)
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__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 B 7R B BP i AE MappingSubclass 5| A T —4> __update AR iR AF AR O T R & B
HE 2 FE Mapping K g % ¥ O _Mapping__update [ fE MappingSubclass K 4 &% i 4
_MappingSubclass__update,

R, WEMNFRTT RN TR RIS Ui SIS AR A AR P RERY o IXTFERFIR
BT ERSMRAH, e+ .

HHERELHY exec () B eval () WA RS AR MR MMEYLHIZ: XELLIT global HEAJM
BOR, H X FCRA R T A B 20 B S 4R T8 . FIRERI BRI 1E I+ getattr (), setattr ()
delattr (), PARXIT __dict__ WEESIH.

9.7 ZIiiisiEA

A i ST B ST Pascal 1Y “record” B C fY “struct” SCRERYHRY, K5 Lbiy & BTN g8 it .
BRI BLAG A A

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

— BUTT B E IS B2 2R Python AURSTEAE ] AR A — MRS 1% B 28 B T IR R A Bl
n, WRARA — ST SO X SRR AL BRI e R, AR AT PASE L — A read () Ml readline ()
TEN TR AR, FRREHAE SR

LHIT R R BAAEIE: m.__self WA m () JNEARSEBIXSS, M m.__func_ WEZITEFR
IR BRSO SR

9.8 E2F

FIHACALL, STREC AR RS R GM R A for iH47:

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

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

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

(FItakss)
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print (key)

for char in "123":
print (char)

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

This style of access is clear, concise, and convenient. The use of iterators pervades and unifies Python. Behind the scenes,
the for statement calls iter () on the container object. The function returns an iterator object that defines the method
__next__ () whichaccesses elements in the container one at a time. When there are no more elements, __next__ ()
raises a StopIteration exception which tells the for loop to terminate. You can call the __next__ () method
using the next () built-in function; this example shows how it all works:

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

<iterator object at 0x00A1DB50>

>>> next (it)

'al

>>> next (it)

lbl

>>> next (it)

e

>>> next (it)

Traceback (most recent call last):

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

next (it)

StopIlteration

F i B EPLE], BRI INERSBIT R ES 7. & X— _iter_ () H¥EKiRE—
A __next__ () HERNE., WMRBREELT __next_ (), W __iter_ () AIPAfRIBAHBIR ] 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')
>>> i1ter (rev)
<__main__ .Reverse object at 0x00A1DB50>
>>> for char in rev:
print (char)

w o e 3 -
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9.9 Hpizd

Generator J&—/> ] T BIEIE A AR a7 S 38K A TH . ENTARYSIRISbRHER s AL, (E2 B TR o] i
S yield i), YO EMER next O B, ESM EREIHERE AT (BEoicfE ERIdTiE
AT T A B o S QT 3 7 2 L J A i (s 0

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

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

Q O = rh o+

AT DA Az e o 52 B A TR RE TT DA B — 7 Tl i B 2R R 2R se il (B A iR I B YA TN B,
FRHEESEHZIEIE _ iter_ () Ml _next_ () ik,

T A AR AR T R AR A P PIRS SAERRRR 2 18] B AR A o X A% R BRI EL ] self. index
Ml self.data XFhSLHIAS R 72U 5 90 5 H B RS

BT & B sh I E R IR, YA SR AR, ENi8& 351K StopIteration, XUUERHLE
HAE—E, HEREERSRESHRE TR A .

9.10 AR FTiER

HELUT] B AR e n] DA R R s SRS, BT RSP R S, FAN2 NS S i i S. X
il ik e 1A R S B S 2 R R S T I 0« 2B Bt ek U L e B ) 2B it S B R (B RO
R, A AR 1) et T X B R 548 N AT -

Bian:

>>> 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

>>> from math import pi, sin
>>> sine_table = {x: sin(x*pi/180) for x in range (0, 91)}

>>> 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))
[lf', 'l', lol, lg']
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PRAEEEEIIT

10.1 BR{ERGHEO

os BPURIL 7142 S HIE RGN eREL:

>>> import os

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

'C:\\Python36"

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

— LI import os MiA from os import * . XKfHEGNEN open () MY os.open () Faxk
Beehs, BRI 2R HIR

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 CHF@EECH

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

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

10.3 HTSH

AR P AT TR A B Ay TSR XS E NI RAFETE sys B argy JEMEH . BN, PA
Tk BAEm A4 TafT python demo.py one two three

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

getopt BRI Unix getopt () BRELIERLLH sys.argy . argparse BHURML TR, HR G 6
DATSHAL B

104 $EiRMHEERMEFLEL

sys BRHUA A stdin , stdout Fl stderr BJEME. J5E X T KB EEMEREEIEEA R, BIELE stdour 17 5
E MR AE R e

>>> 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 R BT sys . exit ()

10.5 FHFEREs T

re BHUNE F AT AL BAR AL IE W k0 T . X R A VCEAI#E, 1B W SRR AR, ieny i@
YIS

>>> import re

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

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

'cat in the hat'

Y F R A IIREI,, B AT AR O B AT 5 [ A I

>>> 'tea for too'.replace('too', 'two')
'tea for two'
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10.6 =

math BEHUR AR GREERIRIZ C R B

>>> import math

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

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

random BB I TREP LR T A

>>> import random

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

'apple'

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

>>> random.random () # random float

0.17970987693706186

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

4

statistics BT EEBIR ARG B 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 i H <https://scipy.org> 4 122 AL FEefd i3 .

10.7 B ExM /0]

HYF 2R T35 0 BB R A A B H B P . b A i B urllib. request I T M URL &
¥li, VAR smeplib T & BEMEM

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

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

>>> import smtplib

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

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

=

FR%EZE
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. Beware the Ides of March.
mn ”)

>>> server.quit ()

(R, B A RBIFEAE localhost FizFTAIHBIEIR 55 2% )

10.8 H HAF0HE]

datetime FIHFR{E T DA BRI 2 7 sCHRAE HOVRIR TR AY38 . BUR SRR HOWAIN R B9k, (HSCH R EE AT
e A RO IR SR B AE T AR SCA AR A o AR SR Al SRR I X 4R

>>> # dates are easily constructed and formatted
>>> from datetime import date

>>> now = date.today ()

>>> now

datetime.date (2003, 12, 2)

>>> now.strftime ("Sm-5d-%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
>>> pbirthday = date (1964, 7, 31)

>>> age = now - birthday

>>> age.days

14368

10.9 #iEE4%E

H LR A e s U AR B S, 4% z14ib, 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

>>> z1lib.decompress (t)

b'witch which has which witches wrist watch'
>>> z1lib.crc32(s)

226805979

10.10 fEEME

— 48 Python JJ 3 1 it ] — DR AR A [R] 7 YA BRI R PERE T 2E T SRR 48R Python $2 4L 7 —Ffrn] DASZ E 3]
I ) 0 e T

B, JTAE TR RN LR SRS BT REE RG] ). timeit MR AP EURTEIZTTRCRIT
T —E PP F
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>>> 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 WIAEAIR EH A, profile fll pstats BHPEAL T F T AER KA A5 B {5 50 B ] 5 G
AT A,

10.11 FRE =i

5 o BB — PO PR AT B AR PO RS BB I, HAETT R d AR th 2 B as AT 2

doctest BBHREM T 4 TH, i ??ﬂﬂ*ﬁﬂ%%%wﬁﬁ?iﬁ?ﬁ% R A B Ao A 3 A 1R R S Y
TR T LGSR I G 0l 21 SORS 74— R B et 1) ] P SR (R R et SR, HUE FeifF doctest 4
Bt PR AR PR X SR Y L5

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

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

mern

return sum(values) / len(values)

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

unittest BHNE doctest BEHUIRKED TR, (HE FLVFAE— I BRARIK SCHF 3 5 4o i 1 i

import unittest
class TestStatisticalFunctions (unittest.TestCase) :

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

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

10.12 BB

Python A “HaF M WPEE . 18 HALR)E AR5 KT RE 0T A U 1B 215X — 55 . il an:
e xmlrpc.client il xmlrpc.server MR FEE S T LF ok BB TS, RS AR
FFR, EANTEEEE: T oAb H XML,

e email AR PHTAEBE TEROFAY A, AL MIME HUHA: BT RFC 2822 AYHECESCRY . 5 smtplib
Ml poplib SEhr FARHERMGH B, Wi AR TR, 1T E s S 2R H
Shith) (RUFEPA) DA B S ELIR M i AN AR K o
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* Json SN AT B RS S AR SR L TR S . csv BIRSCHRR DAIE S 2y PR {E RS X B 3
BORIE A SO, i 2 2 % e 2080 PR AR 7264 SCFf . XML ALBE ) xml.etree.ElementTree ,
xml.dom Ml xml.sax W54, EERBAE LI F O R T Python | HIAR FP A HA TR 2 [A]FY

* sqlite3 it SQLite Ffii e R B2, $RML T — T CARE RS BIARTRHER) SQL TEIA BB IS 1]
HUESP/ 6L

o ERLHF 2RISR, i gettext , locale, PAK codecs i,
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REEE T —F ZERSY

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

11.1 Lt

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

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

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

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

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

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

textwrap 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 &R

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 & SCEFRAT. B0, PARRRFAIRAME st f s ay 2 2heE, 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 {EFHZ#FIEIEICRERX

struct BHURMLT pack () Ml unpack () B, MTABIAE KRR —dERHCFAR. FHRBIHI TR T
TEAGE zipfile BBRIGIOLT, AMTIEERM ) —A> ZIP SCPFR BT A S5 B Pack AURS "H" Il "1 7351
PEEP P AT BEL "< R EATERST /N 75

import struct

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

start = 0

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

start += 16

filename = data[start:start+filenamesize]

start += filenamesize

extra = data[start:start+extra_size]

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

start += extra_size + comp_size # skip to the next header

11.4 2435

LR — PN T AR Y 2 ME 55 A TR O SOR . 2 2R T DASRE o B O R 803, 24 BT A
Ry, PREFHAML SR Giafr. —DME RN SRR, # VO M s TP AT ERE +

PAT ISR T R threading BEHUUIMIAE IS 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,

RUEXEE T HARF K, (HRUN BT A DR AN ] A B 28 XE LA I M. (R, SEBLZ AT 55 MR
V5 IE R R BRI B A R AR P 3] — DA R, RSO queue BibR iz ARt ok F HAAB LA AR .
AR B Queue X GIHATARRRIEFMMNE, EhTiolh, HhEE, Hali.

11.5 B&E

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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11.6 585|H

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:/python36/1lib/weakref.py", line 46, in __getitem___
o = self.datalkey] ()
KeyError: 'primary'

1.7 AFREIIRNIA

VR T ARG T K T DAEE N B REEORB 2 . (B2, ARBamERAANRED &R,
array BHRHE T —Fl array O X, BRMTIIE, EHGEIAMHERE B R HAA S £ E S, T
H BT T — N AP FAT A B TT R AT BGRB8 CGRBS S i), X T A1) ok
W, BANSH 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)

TERR B SR SEBLASN , PRl AL T H A T B, B4 bisect Bik BA HTHAEHET Y 210 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
e/ NICR M Bz 4758 BEAN R HE P 1Y B R SRR 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 +#tHIIFREHE

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
HRARFAZI R R R S HR

>>> 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%%ﬂlﬁﬁﬁ&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")
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CHAPTER 12

EIREG

12.1 ik

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

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

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

SRJG , ANTFIA R T DA A ) ) R AU BR S R e BT R i S FEoRon ), W AR A WA H O RY 1.0 A
T RRMIAEL, YA B WHA 2.0 BUAS 75— D HEIERET . MR HIFRF B BERAFZE T 3.0 AR,
WAL E RN AT A BHS.

12.2 SIBEMIME

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

IR EALAE, XRHRIE tutorial-env H3g, FHFEHHAIEMLE Python fFREdR, Amifk PEAIAS Bl S F5 3C1F
F R AR H 3%

RIS, & ABIEE .
£ Windows |, i=47:

tutorial-env\Scripts\activate.bat
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¥ Unix 8¢ MacOS I, &f7:

source tutorial-env/bin/activate

(XA A 24 bash shell ZR 5 1) . AR esh 8 £ishshell, /RN %] activate.csh B activate.
fish JI7,)

Activating the virtual environment will change your shell’ s prompt to show what virtual environment you’ re using,
and modify the environment so that running python will get you that particular version and installation of Python. For
example:

$ 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 &£/ pip EEB

AT DA — 44k pip MAR T k&%, FERAB IR . BRIAE I T pip R A Python Package Index
<https://pypi.org> IR . AR BT DATEN] Y # HriJ5 ) Python Package Index B2 il pip 2R M8 R fE:

(tutorial-env) $ pip search astronomy

skyfield - Elegant astronomy for Python

gary - Galactic astronomy and gravitational dynamics.

novas — The United States Naval Observatory NOVAS astronomy library
astroobs - Provides astronomy ephemeris to plan telescope observations
PyAstronomy — A collection of astronomy related tools for Python.

pip BFL s “search”. “install”, “uninstall”, “freeze” Z¢%4%. (i %7 installing-index $5FgDA T f# pip
M SEEESCRY . )

TERT DA 95 5 IR 4 R B BB R A A L -

(tutorial-env) $ pip install novas
Collecting novas
Downloading novas-3.1.1.3.tar.gz (136kB)
Installing collected packages: novas
Running setup.py install for novas
Successfully installed novas-3.1.1.3

b ] A i R A FRIGER == FRAS SR 20 A ) A

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

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

WERAREFLEATX A, pip RERBICELHE T Frig KA BAT 2ZHAME. T DASRHEA [ A iR A
FHRPIZIA, HEEFLAIEIT pip install ——upgrade KT REIRMIA :



https://pypi.org
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(tutorial-env) $ pip install —--upgrade requests
Collecting requests
Installing collected packages: requests
Found existing installation: requests 2.6.0
Uninstalling requests-2.6.0:
Successfully uninstalled requests-2.6.0
Successfully installed requests-2.7.0

pip uninstall JGHR—EZ L FRRE AR IERET IR AL -
pip show ffi/nA KA E MM fFEE:

(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 KRl HEfIEREE 223 i T AR R

(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 — AN C LRI, Hi L pip install MM —MNE LA E 261
BIFHWAE requirements . txt AH:

(tutorial-env
(tutorial-env

pip freeze > requirements.txt
cat requirements.txt

$
$

RG] PARF requirements. txt $8 32 45 MUAS 8 i 48 0 B AR 7 1) — &R ar 44k R 5 A P mT DAGE
install -r ZEEFAELENRE:

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

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

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

pip WL, K pip BISERECEY, 52 installing-index $57d . UMW E ML H -7 224E Python 1%
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IR iE ] i, 152% distributing-index $57
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cHAPTER 13

TR ?

58] 1A O ] BE 2 4950 0 (1] Python (1 %8R - S % R T B H] Python SRR DL SE PR 1. ARV 1% 2%
WL T AR
A A& Python SURHARHY—AR 7y HAt SCRY:
* library-index:
GO AT, TR A AR E R AR AL, ThRERBLERAY 2R TR ) SE k. r
HERY) Python K ATHREL S MR % BYMEINAURD . A 28R n] PATEEL Unix fRAE, @ HTTP K= Sor, 2Rk
BEPLEL, Ty AT, WS CCLARY, HAEUR A2 HAMAL 55 . MIYEARIE RSB W] DA T Al
ZH N E .
* installing-index f#fE T /B 4 %55 i HAth Python % 3 4 5 AR He .
» reference-index: Python HJIRIAFITE SCRUTRANARRE . R TIE IR EE, (MBS A SRS B2
A
B Z Python B

* https://www.python.org : F: %] Python [ufi. ‘EALE S, SCRIPALARE Web E5 Python AH 5K T A
B . M IR 2 M KER A B, W, AR B84 T RE LE F2ul s b, LRI
P SR T

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

e https://pypi.org: The Python Package Index, previously also nicknamed the Cheese Shop, is an index of user-
created Python modules that are available for download. Once you begin releasing code, you can register it here so
that others can find it.

* https://code.activestate.com/recipes/langs/python/ : Python Cookbook J&—/MH 24 KHAL R BIEE, THLH)

IR F A o 5 BB A5 3 2 09 DT Bk U EE E — 45 44 A Python Cookbook (O’ Reilly & Associates,
ISBN 0-596-00797-3) Hy4i.,

* http://www.pyvideo.org MBI AL S BH IS Python AH AP EE% -

* https/scipy.org : Ecientific Python 1l F 4 ] F- PRI M5 VT SR AR RORIHL DA T I8 dn R AU
AR, ARRMESR S, FEPLEOME, S n— &4,

93


https://www.python.org
https://docs.python.org
https://pypi.org
https://code.activestate.com/recipes/langs/python/
http://www.pyvideo.org
https://scipy.org

Python Tutorial, %45 3.6.9rc1

Xt T 5 Python AH 5 i ) RN ) REL A 5, 50T A AT BB 8 41 comp. 1ang. python , B RFEAT KA
| R {51 2 python-list@python.org, i ZH A1 MR 451 2 )& FLAB Y, A I K A0 2 — A 05 F5 B 3l e Ko 45 55
—Ae BRABEAMT, W CRIEE) M, #UCHRE, PARCE A B, R R R A S AT
https://mail.python.org/pipermail/ 43|,

TER VA, W5 ARNTIIR FILE (S5 N FAQ) . UL & TR 2 — U S — R A 2 i) 1)/t
RS, FHARREAMUE TN IR R 2.
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cHAPTER 14

X EXmIEMMmIEH L

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

14.1 Tab #p&F4IEHE

TEMEREGR IR BRI, Hbh AR ALY B THBERE FZhTIT, PABEYERE T Tab BRI Ah R i, &
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 BRAR A REXNERSR

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

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

FREAR SR

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 + .1 + .1 == .3
False

MH, XA 0.1 TEIRKE R 1/10 BIETTHXAS 0.3 WICTERIRR 3/10 B, M round () AT
S At e B

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

RIS NIOTC RS T 2o LT B R A SEBME, round () BEGRRRWTLAHR “HHEa A", (HELpiis
SRAE AT AR B AR

>>> round(.1 + .1 + .1, 10) == round (.3, 10)
True
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TR RIS AR Z ) AN A 017 IRBIRAE P “FORERHRT TR
k. WS R ERE — 3T AR R RSN G E RN A

WEWIR G B GE R A S, “XT A B e B &R (ER WA T S B F) 8T Python V7 /505
PR R TR B A AR TR, A R ZHLeEs AR IR s A B 2453 B AR 9 /E M 1
AEEGORALBE . XXTKREEAE S R E L0, (EARMETREICET I AETEREAR, HARIF SR
BE S SRR A A AR

ARSI DU S AR, (BT REEOEH T s B AR UL, R TR A R i & BRI S5 R B AN
PRIIEE A+ IERIBUE R AT S BRI B 45 0. st () BHE TR, T HERNEEH ]S E formatstrings H
str.format () FIEMAERAST.

X35 RS R R 5, A decimal BB, IZAEHSCIL TG A S vt R A LY.
PSR £ bt i =

F— MRS E H fractions BIHURMREE, ZAHSCH T E AR BEARZE (F ] IR
Forts 13 XFERBUE) -

WARAR T B E A ERER T, RVI%E— FE{EZH Python 43 NumPy DA K i SciPy Tl H Fr# it i) iF 2 H
TEFMGEITHEEE. &0 <https:/scipy.org>,

Python tH42 (It 728 T H | "] PDAYERELRY 2058 — N7 S A0S i E R DB oL S A5 B . BN £loat.
as_integer_ratio () HYESIFFSEER N—0%

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

Mk MBI LR, B AT RAROT R Te it B U

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () JR& 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 RiRMEEIR

A/NRFERANERE “0.17 WBIT, FRUIIVRET AZEARESE H XIS DA TS B 04T . (B AT 2 O 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

B 3%

16.1 TEHIER

16.1.1 SHiRAMEE

BRAGTRRT, AR STT AR R R A DO . AR, FRR 2] Eay S 3nAT: WPREANZ
K HICHE, (TR Z S, BFSUEDRERS . (X RN RA IS try ifiA)H i except
PR ) AR TR, 2SR TF AIERRESIR L AR S AR . B
ARG DA RCE AR ERT IR 16214 1L 4t RS AR HE B AL

47 (%A Control-C ok Delete ) ##A EEEUHIRR SBEH M AR [ FHRRFF TEIRATA
AT A TR TE | & 1) KeyboardInterrupt J&, BIDAH try iBAJ4HE,
16.1.2 T[H1TAY Python BHI&

£ BSD 452€ Unix £4¢ L, Python AR PAEHINAT, U shell WAL, 547U

’#]/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 X ERXBaNH

MEEPASH 7 35U Python I, EEUHSHAFREGHIN AR & AT — ebnfEdy S, BRI, E0nT DA K4
A PYTHONSTARTUP WYFRSTAS BB N B & R & 1 SCPE R EBL. X RAUT Unix shell () . profile
fE-

This file is only read in interactive sessions, not when Python reads commands from a script, and not when /dev/tty
is given as the explicit source of commands (which otherwise behaves like an interactive session). It is executed in the
same namespace where interactive commands are executed, so that objects that it defines or imports can be used without
qualification in the interactive session. You can also change the prompts sys.ps1 and sys.ps?2 in this file.

QARARAE A 2 Hi H Sk S I — AN S B S, URATRAME S if os.path.isfile (' .pythonrc.
py'): exec(open('.pythonrc.py') .read()) XFEMMRIDIES RS0 R EHTmE. WRE
TERIAS 8 e s S, b2 AR rp S AT e 4

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

16.1.4 EHIER

Python 2Lt TN TR H E X sitecustomize fl usercustomize, WAFH TIEFI, 1L
o B F ] | site-packages H KB . JH 3l Python Fiz 47 AR

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

BAE, ETPMER H R Al#— 4 usercustomize.py BSCHF, IR ARAIL . E&PIH
Python &R EEN, FRAFEA —s IE3, S AZISA.

sitecustomize PAM A #5750 TAE, Hid & i iF 0L BE A fE 42 )5 site-packages H k811, H1E
usercustomize ZHIB A HRKEMITSI site BLRAYIR,
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RIEXTHRR

>>> R H A L EGA R Python $&7-4F . FEAE 2 R T BB AR H Ty AR M REAR LIV T IO AR B AR 2 1

. The default Python prompt of the interactive shell when entering code for an indented code block, when within
a pair of matching left and right delimiters (parentheses, square brackets, curly braces or triple quotes), or after
specifying a decorator.

2t03 4 Python 2.x (TS Python 3.x (R T 5L, AEUSALTRACHS S AU USRI I3 BB R A
DU ZI () AN 2 I
2t03 f EFFEFRUEIE Y, B4 1ib2to3; HHRME—SZ AT X Tools/scripts/2to3. £
2to3-reference.,

abstract base class — IR IR G EEFFR ABC, @Xfduck-typing BAb7E, AL T —FhE LR O
X, M2 FHABRIGFA hasattr () B TREMECHE RS IR (FlanfHE BRI ). ABC5IA
TR, XM EM R 5 A2, HARER: isinstance () fl issubclass () FrAR]; i
I abe FEHSCRY . Python HAFFZL P E ) ABC I TSLBEHE45H (7F collections.abe fidkHr) .
BFE (FF numbers ) L i (FF io Bithdh) . SAEHRESANEEE (FF importlib.abe bk
H) o ARFTRAE ] abe ka3 H 2 ABC.

annotation — A7l KECEIIEAARE . REM:. RETESSUR MHEIARE, BEENE Npe hint Al .

SR AR AR IS TR AN D ), (HA R AR B AR B AR £ AR . SN R
__annotations__ fFiREMH:A.

2 W variable annotation., function annotation, PEP 484 1 PEP 526, %fitIhEEH NH .
argument — 5 YU REBHE 45 function  (B{method ) W{H. S0 HWiFh:

o KT A TEREOR T T A AR R (BIA0 name=) SCEAE N A STERTI A <+ YT HLH
ME A 28BS, 3 A1 S FELATRXT complex () HYRMHIET K724

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

s AL E Ade ARTRETSHNSI (CESHOTH T SR ERRIT L AR S AR R aa A
* Wyiterable P TCRGAL A 2B, 3 A1 5 FELA TR g T B S 4
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complex (3, D5)
complex (* (3, 5))

SRR REL X R AV L. A7 RN B 0 calls —7 . ARABIEYE, (k50T
PSR AR A BHG S O (E 2 B X I oA

7% Wparameter REFZEH , BT ZHGESHIIXAAL PEP 362,

asynchronous context manager — 525 |1 FSCEPIZS AT £ WL E X _ _aenter_ () Ml __aexit_ ()
FEFRXT asyne with @A) P RFHREEFTEE S, B PEP 492 5] A,

asynchronous generator — 52524 R %S IR [BI{E Nasynchronous generator iterator WA . B-5M ] async def
T SRR R BARAARL, ARRZAATET B vield REX A4 —FRIIWTE async for fEHH{H
HME.

BEARTE T H 245 5 AN ae s L, (BAERS S OU N R BE 248 7+ £ m Bk K& . WERTFEE A
FARE S, T 4 FR ARG 8

S ST B 617 await FEKEE async for MUK asyne with i,
asynchronous generator iterator — 535 /L R 25608 asynchronous generator FRB BTN .

WXt J& T asynchronous iterator, 24§l __anext__ () F{ERAI &R Bl —AN 0l 2R 4 sk AT 74
A S R A U L) R —4> vield ik

f4 yield QUG AL, JCfEH AR IR (IR RATHR vy FA). % 5
R BERE TN anext () BENITFEMEARIKELN, © 2N LRASNT. S0
PEP 492 #11 PEP 525,

asynchronous iterable — 525 [ %A% 7 £ async for EHA R M A M X L. LAESTE W
__aiter_ () F¥ERE—A asynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator — S2B k03 SLHL T __aiter_ () Ffl __anext_ () HYEMNS. __anext_ Wb
R 8] —A~awaitable %45 async for LI RAARN __anext () FEFTIR IR S5 R
%, HIHF| K —1 StopAsyncIteration F#. H1 PEP 492 5] A,

attribute - JEPE SCECE]—XTRAME, ATRAGE S 3kl ARG . flan, R 5R o BA
— Mgtk a, WATLAR o.a REIHE.

awaitable — WZEfER St GEAE await FIRK BN S . A PAZcoroutine {2 B __await__ () FERY
S5, ) PEP 492,

BDFL Benevolent Dictator For Life, a.k.a. Guido van Rossum, Python’ s creator.

binary file — “_JERI S file object RENG TS F 7 K xt f. THEHISCHARI G AR DA HIEEEL ("rb, "wb!
or 'rb+"') FTHMICH:. sys.stdin.buffer, sys.stdout.buffer DA} io.BytesIOfil gzip.
GzipFile [SLH.

A5 Wiext file T fRREMSTES str RGISCIERTSR .

bytes-like object — =ik %f 4 7 FF bufferobjects H: H. 58T C-contiguous LRI % . XIEFFA bytes.
bytearray fll array.array X%, PARIFZEH memoryview X5, PN Gl 1E 2 fp 3k
BAREEP R s XS E IR AR . PRAFR B SO DA S R R IR A

FELCP VR BT AR ) TR . XTSRS R TS AR W AR RS
B35 bytearray PAK bytearray [ memoryview, HAWMEAEZR 3 H BT A W] AE %)
% (CHBRTATENNG ) XFZAE T35 bytes PAK bytes X4 memoryview,

bytecode — “y1ify Python YUY &4 74785, I CPython iR & o/ Python ¢ Y AL . 7
LR EAFAE cpyc SO, SRS AT A — SO R EpR (AT DA S 25-K5 U B0 4 150 7
Tl o XA “HPEEE" BATTERYEF  THEAATA AL8S B virtual machine Z b 5 AN IA Python
FEAL R T A&l , A -—ERETEA ] Python A EARZ .

106 Appendix A. RiEIEBR


https://www.python.org/dev/peps/pep-0362
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0525
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/~guido/

Python Tutorial, A% 3.6.9rc1

FATHFE A F 2 1] DATE dis B SCRY R A .
class - & I RANE P E SO SRR . 20 SGE B AL S M HZ IS SR - T B E I i 8 s
class variable — Q338 & 7E2 g LAYAE &, I HAURFE R B Z S B0 (A 27 20 LB 850

coercion — ST The implicit conversion of an instance of one type to another during an operation which
involves two arguments of the same type. For example, int (3.15) converts the floating point number to the
integer 3, but in 3+4 . 5, each argument is of a different type (one int, one float), and both must be converted to
the same type before they can be added or it will raise a TypeError. Without coercion, all arguments of even
compatible types would have to be normalized to the same value by the programmer, e.g., f1oat (3) +4 . 5 rather
than just 3+4.5.

complex number — 5% X ARG YR, KA T BEEIERIR O — A SER A — A TR A B
AN (-1 BPOR) EERRE, RS RER 1, ELREEPSN 5. Python NE TXIE
B SR, R TR 20 WA — 3 5%, Bl 3+13. QIRFFE math B AT R,
WEBRA, EHMHH cmath, SEAOMEH 2 RSB BEFERE . WRRESE A L, A E
I LF A A AT AT [ 8

context manager — |- F SCREBIRS 15 i th A, A X __enter__ () Bl _exit__() okl
RISFSEIRAHINT L. BIL PEP 343,

contiguous — ¥8: — NEh UL C i 4250 Fortran 4% 35k SN AR TELEN) . FYEZ b2 C fil Fortran 4%
M. TE—4E8 T, Frf 2k H U AUTE AP b A SR HES SRS IR IR RS 0y . FE2 4
C-TEZHUA T, 3% A EEHES B F B fe — AR5 U5 R 45 H B s EE fe it . {HZ7E Fortran 2504
& S —AE5 ] metke

coroutine - BFE HFFLIL T IR — Y. T OVR AT e S s AT R . HEIRT DA
ZAFEPE LA BEARE . BN#T asyne def ifA2REHM . S L PEP 492,

coroutine function — PHFLFREL 1R [l — P coroutine SF R REL. MEREAT T asyne def EaRE X, I
A EEfL P await, async for fll async with e, X2 H PEP 492 5] A1

CPython Python SESFFH9MAESEIL. 15 python.ors %7, CPython” — i Ji FAEASBERHIS B35 3
SEELAFI N Jython B, IronPython #H X 5.

decorator — Mgy R EIME N T — A REH %L, WHEHA ewrapper EEEAKRIATREUES . R MMRRHY
LT AdE classmethod () fll staticmethod ().

AR RN, DU WA eR B0 SRR S R Se 45

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

RS R T8, (Rl F AR A o A7 SR AR I N 1T 2 0 e B ORI 2858 SIS0

descriptor — {#iiR%S (FMEX T __get_ (), __set_ () 8{ __delete_ () HEMMEL., B—PKEM
HHERERES, BRI EIT S B A R . EEE T, a.b RARE. B SR
— DB STE a R FH AR ATN b XIS, HAR b — iR, WS XTI b 2%
Tk . BRSPS E 2 PR Python ¥ 4, OB 1R 2 BRI ELRE, L35 R %L
Ik JEPE. k. BESOTEA ORISR AE .

A KARFF ) ITER TR AT 2% descriptors.

dictionary — ‘p2Mlt — AN AL, oA BOAT 723 AR A R 6 2 AH B A (B, ARV DASRATAT H A __hash_ () I
_eq_ () HEWIXS., 1E Perl i = W #5 A hash,
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dictionary view — “‘FHLFE] M dict.keys (), dict.values () fll dict.items () IR EIRINTEYEFR UL
ME. ERETFREEN - ISHE, XEREYFHUARR, RSN A BRI
PR o BUE R4 26, AT list (dictview) . &I dict-views.

docstring — SCRYFAFHY (o098, BRBCEH 2 955 — A RaA U BU 47 5 P . EAEAUHE AT &
B, (Hu R R B A RBERIRAY __doc__ @M. mTErITFRIBHNA,
PR IR GAT S A LT (o

duck-typing — W1 8% f5—Fhgn e g, B AMRKEE AR RAORG ST AAIEMWED, MEH
PO A s s (“BRRGN T, MERREGEN T, Bagemet.”) hTmiEe
Fm AR E 2R, Bt AT A P i 2 AR ORI T R G . B9 FRALRG M type () B
isinstance () f. ((HEFEM BT DAGE A 40 28 & fE kb s, ) MIfEES R hasattr ()
K M BE EAFP S o

EAFP “KJFHORIF AT S Y " B3 SCHEE . XAl Python 3 HIACHS 4 5 XUk 2 B8 i s 1) S8 BB AP AE
FAEABE SR AR R o X P T PR A R RO R R s ] try Ml except 4], T HAXHY
MR PTELBYL XA%, LT C 452 HAliE = .

expression — FKiA R, A piece of syntax which can be evaluated to some value. In other words, an expression is an
accumulation of expression elements like literals, names, attribute access, operators or function calls which all

return a value. In contrast to many other languages, not all language constructs are expressions. There are also
statements which cannot be used as expressions, such as i f. Assignments are also statements, not expressions.

extension module — " JEELHe DL C 50 C++ i S5 HUHIEL, (1] Python iy C AP SR 515 F Bl A K P AU E

AT H..

f-string — f- 7 A £ 5P BISRIOEAT R FIEEE RN AT B AS SRS R S TR
8% . 2 PEP 498,

file object — SCPRXF G X AN ML ) SCIF APT DA T2 BT S (A read () B write () IXFERYTT
5) o MRIEHAUET SRR, SO R AT DAL P BLSCREESCHF, XA f, SR NI SR
AR (PIANbRHER A/ . AR X BT IS ) . U R WP ST 23 2 80A.

SEPR A =R B SO G B G =2 ) SO, Goh =R S DARSOR . BT E X
TE fo b, BSOS R TE e A open () PR%L.

file-like object — LN 4R file object W [R) SLiF] .
finder - # 4Ry —Fh 2 AR T AR loader XI5 .

M Python 3.3 JZAFE AR BU I A $k 48 Lk 12 & 45 % BLE sys.meta_path ], PAKpath entry
finders fit & sys.path_hooks ffiff].

LTS 0 PEP 302, PEP 420 | PEP 451,

floor division — [i] FEURERRIE ) N & A B S BN BE R YR . I FEURBE BB // - B,
Fib 11 /7 A WITELRRE 2, S ZMHRRIF SN EIERRERE 2.75 . HE (-11) //
4 &) -3 Ak -2.75 @ TR ASRI4EE . WL PEP 238

function — % 1T DA [ & 3R R AME ) — 415 A) . i8] PATA HAZ AT B EZ AN 520 HE R B ST
Wil « 5 Wparameter, method F1 function Z&75,

function annotation — FErbATE B4R BEE0E 2 5iR IBHE R annotation
PRV R TR 2042« BIan AR s Z A int SEOF LR E—4> int {H:

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

BRI I TR DL function —5,
& & Fvariable annotation F11 PEP 484 % I GE A
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_future_ —Fh ORI, RIRRR R GO RS -5 2 BT RE R AN AR B T S R

%f@A_ﬁﬂmﬁ_ﬁﬁﬁﬁﬁ¢%§§*ﬁ7Wﬂ%ﬁﬁ%ﬁﬁﬁﬁﬁﬁ%kﬁ?%&@ﬁﬁﬁ
BRIA

>>> import __ future_
>>> _ future__ .division
7Feature((2, 2, O, 'alpha', 2)/ (31 OI Or 'alpha'/ O)I 8192)

garbage collection — J S W TGS T4 1 FH (%) N A7 2S (B A R o Python S a5 | FTHE0RT— A RS A AN
FTAGERG | OGS 0 s SR A TR M) o W RABE ] gc BBk fil s [ i s -

generator — LAY &[0l generator iterator WIRKEL. BRERMBGEEREL, AFAETHOY yield &
KA DA =2 — R AL for-IEHAE I 8@t next () REE—IKEL.
W ZARE AR R, BRI N TR R AR AR B R E . AR FEEERIBAAE S, EHl
FH A PR DATRE Gy S

generator iterator — ZE RS IEICES generator PRELPTOIEEMIRT A .
FAS yield IGHFEEAR, 0S4 HI AV EHATIRS (AFE RS RMERER vy HA]) o 241X £ &
Rk REWEN, BMNBEFACESRSIT (X580 AR T LG 13538 bR A2 AR K

generator expression — /|2 )% 2%k, An expression that returns an iterator. It looks like a normal expression followed

by a for expression defining a loop variable, range, and an optional if expression. The combined expression
generates values for an enclosing function:

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

generic function — {Z MR Sy A [] ) 228 S B[] B4 1) 221 BRSOV AL BOR) eR 8 R T IR 2 ph IR EE SR
R 7 1% ik R A~ S B

5155 Wsingle dispaich RiEZF4H . functools.singledispatch () 2/figsA N PEP 443,
GIL Z: W global interpreter lock

global interpreter lock — 2 R RESS 8 CPyrhon fEREAS IR B —FPHLE], BRI —B 20 308 — AN e
PWFT Python bytecode ., BEHLHITEIT B EXT G (36 dict SFEENERE) 43I &R RS
£fdifb T CPython SCHl. AR INBI M MREAS S AL T (8, HAAM N2 HidE T2 AL
RS DRI .

g, BEBEhRE Bl =05 I R TR AT T 4 BT 55 00 P 4 w0 A IR GIL
BEAh, FEAT VO AR A2 SR GIL.
QA (CAERSALEE R BUE I S8 ) A 2™ MRS 55 I MR, PRI 44
A AL AR DU T B PERE . 3845 SO MR Rl M BE A 18 i 3 B DA AR AR %, AT B A DA 4
o

hashable — nfWy Ay — > X 5 14 0 Ay fEL A0 R AE FC AR A Jo 0 N 4R A8 REBOPR Ol Tee A (EFREAA
__hash__ () Jrik) , IFATLARILAX AT (ERERA _eqa 0 Jik) o AIGAXIR L
I RAT AR G A (L LRSS R A A ]

TG A PSR SRRSO SR AR B A B, PR Ak S B A A P Bt e A fE

All of Python’ s immutable built-in objects are hashable; mutable containers (such as lists or dictionaries) are not.
Objects which are instances of user-defined classes are hashable by default. They all compare unequal (except with
themselves), and their hash value is derived from their id ().

HEEW%f%DE“%&%EE%QK%”%ﬁiﬁﬁo%Bmmﬁ@EﬁWW%%§$%ﬁ%ﬂ%ﬁ
R
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immutable — Anf A HAREERNR . AR GEFNT . FAAHAICA. AR R RS .
RIDBAFE— DA FRIE, WD AETEFN . BN S FE RS A AR 2 ETZAEN, fm
(S L EuE B

import path — AR hZME (s 258 ) HARIIIER, SR pah based finder JRAH A
Hbr. FEFAR, BAEIIZEFERE sys.path, (HXRHPEABLATHER A LHRMH __path__
JE .

importing — A 4— ML) Python fURSHE N I3 —AMELBR ) Python (RS BIr (s I YL 72 o
importer — A %R AR MBI G O REEJET finder X & T loader .

interactive — 33 1 Python 5 5 — a2 B MERERS, BIAR AT DAYEMFRESR P2 R A7 5 i A B AL eIk =, A7 Bk
THERHRER . REATSHHED) python a3 (WA AEARIGTTHEALITF 46 3% B b g B AH .3 B
) o A I AR SR I B H RN L i s X Rb o XS AR . (GG help (x) ).

interpreted — f %! Python —ZFPRREALIE S, S RHmIFAIET, BAMWE M XAH TF 1%
PREARIAEAE T A BB . X R I5 S T AL a1 T I AN 5 S = B i o] PAT SO st T AR
BUEFET BA AR BUE S BRI AR, B AR PR TS g . S Winteractive,

interpreter shutdown — fFREGS P 241 2R I, Python fERE G- UE A — MR AT B BOT E LR
AETECIR, PIAIRCR % F S N ARSI S5 . Bl 2 2R R eI 2 o Xl A P E S
e 55 U R A A AT o E S P BEAA TR W] RE B B A R, TR R LB ORI B U
EARTARL (IR B 1A PR BB AL 55 -

FRREAS T 2R IR R __main_ AUHREETIZTTHI AR O 58 kAT -

iterable — n[ EACA R BEAS B — ik | Ho A DL R 5. R aEAC T R B O 45 B e A 2T (D 1ist.
str Ml tuple) PARIESCIEFHZRAIGIAN dict. AT % PARGEX T __iter_ () HiEEELEH
T Sequence 15 XY __getitem_ () HYERMTE H & XEXT4.

AERXTZ T T for MEIRDA K2 HMM TR Z— NP (zip (). map () )o J—AA[ER
MENERNSEAEHWNERE iter () B, BERENZASSEAERL . X FEAREH T XELE AR —
U 7 o« FEAE AT AR S, PR AR B iter O B0E HOAFRER TS . for IBMEN
PR SALBEARSEHAE B8 — MR A iy 24 72 B RAENR I R RAF B AR . S Witerator, sequence
PA K generator

iterator — KUY FRFR —ER RS . ERFEAERIN _next__ () H¥E (B HALL N E K
Bonext () FRERENR PRI 248%A BRSNS % StopIteration i, FXHHEL
st BRI C AR, AR next_ () HEHATHIRT] K StopIteration . £
TAIRA __iter_ () HERRBRFENZERIBXNILH Y, FILERIFUEWR S LIS, AT
FHAB T BTGB KRBT G . — A BEF BN & 2 K ER P B RIS . 25T
% (N 1ist) FEARBRR A A iter () BREEUETE for IH 6 A B RS = A — AT B AL
o ARAEPEE BT RS 26 A2 53R [P 7E 2 ji i AC AR tp R R ] — s R &, AR
Kkt EEN.

W25 H A F typeiter,

key function — H#EpR % T R EEUPRRE IR £, 2 RERS IR [0 T HEF SR CLAO R W A 4. BTN, 1ocale.
strxfrm () A HTA B —AF A DKIHE T 29 1 HE 4
Python w5 1 2 T H & Ao F 8 s ORI U R HEAL 84 41 7 K. HAP 36 min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby (),

S —MERBCE 2R 7. BN, str.lower () 7R AMIVEZBS K/ NEHEF 4R AL 5k,
SERB AT 1anbda Fkx0ORAIE, HI40 lanbda r: (r[0], r[2]). i&H operator il
T =R B ERE: attrgetter (). itemgetter () flmethodcaller (). & AE WIHT
—T PASRE B RN ) B pR £ s 191

keyword argument — 3P E S Wargument ,
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lambda t— > Efltexpression 4 Y 44 WIBRBR KL, SRR AETH I INBIOR(E. 18 lambda p& 5 H)VE R
lambda [parameters]: expression

LBYL “Jefif JGBkER” W CHE . XU S 5 XA S AEDE TR ) Bl e 2w e ARG A i 25 . 1k
M5 EAFP J7 Sba O e, AR AU KB 1 £ 154,
EZ LA, LBYL il 8 “&F” Ml “BRER” Z R AEAsag . gilin, PANATS if
key in mapping: return mappinglkey] A REH TR A EAEZ G HAMLKFE N mapping H
T key T A o KA ) AT AT S Sk i B3 1 1) EAFP 5 R g

list — %14 Python NE[{)—Mhsequence, FIRANFIFR, HHIUIT HALEF h i Bedlin EeEs128, AT
F] TR WIS TR S 2R HE R O(1)

list comprehension — FI#&f: X 4b B — > Fp 41 b i) T A B8R 7 J0 R I 0 0] 45 2R 5 R — R R B T k.
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥HEK—70
B 255 JEHIN R+ /S BERI B B AR R (0x.) 53R, Hih 1f A2 AR, AR A g )
range (256) HHFIA IR WAL .

loader — JN#ZS AT MBI E ., BOFE X 4N load_module () WIF¥E. INEESE T H—A finder
R, RS0 PEP 302, % Tabstract base class ] 2=, importlib.abc.Loader,

mapping - WL} —FSCRHME R A HRIF LM T Mapping 5 MutableMapping I3 P I HLE 77 %S
T E, RS H 74335 dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder — JCIEIRT LS sys.meta_path IR TR B finder. JOEEIREFRES S path entry finders
A KRB IR

5% importlib.abc.MetaPathFinder T fRICIARTA Hoas T SE I 71k .

metaclass - JUJ —FpH TAIERMA. How LOERL . RFEMAELYR., TTRNTHEZ FREASE
HAANEA R A T PR R ) g ih 5 R — A BHASE . Python (R4E5I 2 ALTE T 7] PAGY
AEE TS KR H POKIEAFZEXA TR, (HYFE B, JoIE T absn K oA i e s
Z. EMNCHH TiCsREHI HE . SmAri et IRET g, SCulp g, LM 245 .
L5 S I metaclasses.

method — Jjik TR N LW REL. WA IZ M LB —NEM R, 7R R BUSE B 54 R
HEE— A argument GRE &N self). . function Mnested scope.

method resolution order — Jj iR Y 5 2 fFATT I st 70 A RS0 I R A TR 2R W S8 S5 U . 3
& Python 2.3 J7 VAT THEE 2.3 IS Python ST 2% B I AH 2 B VEITERS

module — il EXF 5 )¢ Python fURS ) —FEH LU N . A HA AL 1 v 44 23], Al 408 423 Python X
G BT importing FAERIM#F] Python i,
55 Wpackage.

module spec — RS — A~y 4 S ), KPS T BB A X T A B, 2 importlib.
machinery.ModuleSpec HJSEH.

MRO Z: iLmethod resolution order ,

mutable — W[/ FASKFRATATER: id () PRFREE RO T BUEHIE. 531§ S Wimmutable.,

named tuple — JL #4504l (A 2ERICAME, Hppn R cRWRMEHAEH RV, (Fld, tine.
localtime () £IRE—FLITCHRIR LR, HAHY year BERT PAEE RS VI € 101 WATDAEE 4
FRIBHETTII € . tm_year).
AA T D — MW EREBIU time . struct_time, WA PAEGIERIYIEE SOREIH, —45%
£ R ICHIAR ] DAL T BR%K collections.namedtuple () K82, GHEXM RS HBhE
ft—dugisMEFE, Bl Employee (name="jones', title='programmer') XHEH)H LS CRHR
NI 7= W
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namespace — iy 4450 32 ARSI A EA R, £RANER, SaNZR P RiREm
HSE) (FEHIEZ W) o A 25108 2 B 1E v 44 oh 58 R S Fppsidlefb . 5, pR% builtins. Open'ﬁ
os.open () A[@IT 4 H 2 25 AR IR 4. fir 44 25 18] 38 1o BH A A B S BRIRAS R BSOR 35 B 3 5
ﬂiﬁﬁﬂﬂﬁ’ﬁf‘@ B4, random.seed() B itertools.islice( Lﬁ'ﬁ%@?@%Tﬁﬁ“@’ﬁ%
B random 5 itertools FiH - HISEELT .

namespace package — @y #4544 PEP 420 i 5| A —M e AIVE T Wpackage, fiv 8 25 A0 0] DA%
Bk IR, HAid T Hregular package KRR, FEAEATRA __init__.py Xff.
FHAIZ Wmodule ,

nested scope — iR E1EHIN 76— SGEREIN G HAS RGeS . Blan, FE5— @@IZV‘]EXE’JL@ITU\?IW
RIS . TR IS A A A nglﬂﬁﬁxﬁlﬁﬁﬁ}r&kﬁﬂﬁxﬁl JaERAS R L E # A2 PR T i R E
M. BRI, RS WER T2 R4 a0, #id nonlocal %%ﬁ?ﬁfﬁﬁg/\ﬁl‘gﬁfﬂﬂ
i

new-style class — FrJ XFT H 5 9 T A 502 19388 X IHPRIE - 7E5- 580 Python fitAcH, HA# =
FAEE 1 ] Python By 58 RyGHEHE, Bilan __slots__ . #iiR%F. FefEE M. __getattribute_ ().

KBS TS

object — X% LATHAIRGS (BMESE) PAKRTIE AT () W5k, object L2 T lnew-style class [
HIERERY .

package — {4 —FP ] & T BB IS ML & P ) Python module, MR Lk, H/2HWHA __path_ &
P Python L,

Y52 W regular package Fnamespace package.

parameter - 65 funciion (8irvk) i XRHIGA 0K, EHSE AT AR argument (siAERCLEN;
W, A4S, HTAEE:

* positional-or-keyword : {7 E B BT, F5E DV DMERNE E A3 8 AW AT DAVE N X 48 F 2 1%
AW, X RBIAWTES AL, HIUTR K foo F1 bar:

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

* positional-only: {LFRAIE, € — HBEHALEE AR SE. Python Hilcf E AR ETE 21
k. (AR NEREA MURMEES (il abs ().
* keyword-only: {{[RICHET, F5E A HAEEEL R THEANSE. (URIKE TS il oE KL

E XIS IR PG A A B S WA N AN B S ZH—A * kE X, BT
T kw_onlyl F1 kw_only2:

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

* var-positional: ][RI, € W] ABRME f—MERECR AL B SEA T (FEITEHAE 2
CRZNNESHZIG). RIS AR S AR * KE L, Bl FE args:

’def func (*args, **kwargs): ... ‘

* var-keyword: FAZRHEF, HEE A DASRBUE AR S T S A (FEOITE MBS C #3205
FLRZIG) . RIS EETEIE S ARG «* e L, Bl Lmr kwargs.

FEZ T VAR 8 € AT e S 4L, AT A S SE T e S 40008 E BRI -

W2 Wargument RIEFZH . SEEESHX BT H)E ILE S, inspect .Parameter 2%, function —
LK PEP 362,

path entry — Y882 A 01 import path WP —ANEEI B, SWipath based finder Fl A4 E T A AL

path entry finder — J&E A HEERDS F—0[TH XL sys . path_hooks (Blipath entry hook) & [8] i) finder
WA GRS S path entry g R
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2% importlib.abc.PathEntryFinder DA T D ARSI SLIAI AN ¥

path entry hook — B4R A IV —Fh T XS 48, FERNIE AUART & 4R 4RF RE parh entry Y REHR 5 DL T REAS L1
H sys.path_hook #|FEiR [Bl—~path entry finder .

path based finder — 3¢ F¥EIRM AR EY ZRIANA—FhTsb 2 &35, RIFE—Aimport path A FARERL

path-like object — B#EH MR L E AU RGNS . BB R AR FREAEH str 8
bytes X%, [ PA— LI T os.PathLike MM E . —A3ZHF os.PathLike MHYAIXI S
Al os. fspath () HREEEIR N str B bytes KRB M RGEPKIE; os. fsdecode ()
os.fsencode () A5 I RMALRIKS str o bytes BBIPWLER . x4 2 PEP 519 5| A,

PEP “Python I Y345 . — 1 PEP L —Griki SCRY, JHIf Python 4 RHEFEL, shifiia
A Python Iy BFHFPE B FLHEES SRS . PEP 1A B 0RO S0 A BTSSR R E]
PEP [l it B A HN . WCHERRDCA A BRI I DA B R 5 AT, Python B e 5
SCRAH L. PEP {8 A IEFEAE A D PR IR, T BRI B UL A SO
Z I, PEP 1,

portion — {5y F R — A~ 24 2 AL A H SR NSRS & (AT REAA T — A zip SCIFY) , HLHAE UL
PEP 420.

positional argument — {ii & %5 S Wlargument.

provisional APT - #[Z API & APL 2545 A B HEBRTEARME PRI 0] 5 A M ARIEZ S . I i 101 . B
SRR TEHE A TA EARUCE, (HHBH RO €, BT BETER O A E 1w A B Ol
TGRS E R (BRI D). SO A S ST — (FE APLBUINAZ Bk
% S I E EL R A B K IS A R] B XA
R @ X APTRUL, 0] 5 AR S Sl B eI 587 — ] A R i A B
XA RRAE AR B —Fh ) IS A e T 6
PR AP AR AR FERF SR WTHBE AN TR0 M KRBT B B . RS L PEP 411,

provisional package — # 5, Z: [ provisional AP,

Python 3000 Python 3.x %A FEZIIEAR (X2 FAERRAS 3 1 LA RERE LI BTt T il 7)o« A
%ﬁ%gj{j “Py3k”o

Pythonic $55—™ L% 80— B USSR 35 8E0H T Python o 5 e RO XA FIBE &, AN 2 (o AL o 5 v e
AR A S BACRS . BN, Python [ I XAR 2 (] £or TRAIIRERAM ) — >l AU R i T T
o WZHAE S A AR, AP Python A I 2 W6 — MO T -

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

TR, Y B 1575 B Pythonic (77 34 /& X FERY:

for piece in food:
print (piece)

qualified name — g /¥ — NPASUS BRI A PR, R ISR Y 2 JR VPR E AR R b o LR B
B0 BT, MHE I PEP 3155, T i Z A RECRIZE, FREA RS X R AR —E

>>> class C:
class D:
def meth (self):
pass
>>> C._ _qualname_
IC’

(Rt

113


https://www.python.org/dev/peps/pep-0519
https://www.python.org/dev/peps/pep-0001
https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0411
https://www.python.org/dev/peps/pep-3155

Python Tutorial, %45 3.6.9rc1

(8 E70)
>>> C.D.__qgualname___
'C.D'
>>> C.D.meth. qgualname_
'C.D.meth'’

295 T 5 B, 7 TRE & ARECAPR RN B PSS o IR R B A, Hrp S A AL
, Bl email .mime.text:

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

reference count — 5T iH8 ST EX R A5 HREE . 24— RA5] TSP NER, Brafic SRR
e 51 THECH Python AR R Uil 7 2 A Rl W), {H'E @CPython SEE— A KRBEITE . sys fbE X
T—4>getrefcount () pREL, &7 5l VB R F R e X5 05 | L.

regular package - IERLfL ZGi R fipackage, BIANAEAH— __init_ .py UAFRIH .
%2 Wnamespace package.

_slots__ —FPEFYES NIRRT R, 18 1 15T A SC B Ja 1R S50 G AR R S B 3 LR 48 A AR IR
TARGAT, HARZAFAIHAE S, S RRETEDBAEOUT R, BNy R s,
HH A SRS

sequence — J@4I| —Fiterable, T CRHEIE __getitem () R EORM SRS TR ITR I,
HEXLT—PMREFINKER __len_ () Hik. WEMFHIEAE 1list, str, tuple fll bytes,
HEER dict W __getitem () Ml __len__ (), HEHIANE TG HIEFS, HhTE
FR B AT 2 g immutable T IEREL

collections.abc.Sequence IR HEBENL T —PMEEEWZELD, BEBWT _ getitem_ ()
A _len_ (), #WMT count (), index (), __contains__ () fil __reversed__ () . AJPAf#H
register () BTN ELIILY O Ry EHL,

single dispatch — JA43)k —Fhgeneric function 73R, HELIEET ENSHA0 LR B0 .

slice — YJJ 10 HALE TR sequence B—ER BN S . U)F@ i (0 Fhrtmic R QIER, 7 [1 4
JIAPLE B4 TEmET, il variable_name[1:3:5]. 35S (Fin) FRICERZMEH slice X}
%,

special method — $§5k7J57% — 7 Python [T MIRY T IA, AKX RA SRR PATRr E S B AN 2555 . i
PRI A PRI 1 AR AU R R LR . Rk YR SR 2 L specialnames .

statement — {4y 1EALERRFE (— MU “H) WARERNL. —SRIER) ] AR —Pexpression BT K
SEFGER, BIIN if. while B for.

struct sequence — £549) 551 B AT av 4 TR M TCH . L5H T H) BT B R I EE 1 KA T named wple, HITE BT
RGN BRI . A, EANEEEMRAITTHN T, Bl _make () 3 _asdict ().
S PG T44E sys . float_info PAK os.stat () IR[EIE.

text encoding — SCASRY J1TF Unicode 74 Ff 25 5 0“7 3 HR 1A 20 35 -

text file — SUARSCHE —FhBENS TS st XFGH file object . S H— SCARSCAFSE b @ 1 1a) AT Ta] 5745 1 A
T H Bk Brext encoding . SCASCAFMIBIFAFEASCARI ("ot 3 'w' ) FTIFSCHE. sys.stdin,
sys.stdout DA io.StringIO HJEEHI,

T3S binary file T IRAES LS F 9 23T 2 WS4

triple-quoted string — 515 ¢Ffh RAW=AELNG ]S (7)) RF BG5S () MTFREH. ENT7EDRE
SHESH 8ISt v B A AR, BRAZR AL, ENRVHREFA S AR
e X BRES G, H A DABS B AT JO T 681 HEREAT , R4 5 SORS A0 R R 4 1
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type — JsM KA iE—/> Python X4 & TAH 4RSS B REEAG —M2EAL, BHEN AL, Al pA
ViRIBER __class__ J@M:, g2l type (obj) KIKEL.

type alias — Q3R %, —DRAUR[F S, Ay 20O R BRI 4547 2 AR IRAT .
R WE R 2R A2 7 . Bl

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplelint, int, int]]:
pass

AT DACRER g Al

from typing import List, Tuple
Color = Tuple[int, int, int]

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

Z I, typing Fl PEP 484, JHHUG XTI AR TEAHIA
type hint — JRIPLR annotation J78 5. KIEME. REHTESBOR BHETE & HUH R 2REL.

RAPEIRJE T R, Python ANBOREEML, (A HATRFESK A TREMEN , FF 77 il IDE 23
i SEM .

A, RIBMER R R R W A typing.get_type_hints () HyhiH], {HJEHRASE N
A PA.

Z: W, typing Ml PEP 484, FH A5 xf s e 40 ik

universal newlines — i /4T —FPARE SO 20, REA RTS8 RN M T8 bR . Unix 194745
RAE "\n'. Windows [HZE '\r\n' PAMXIHI Macintosh [ Z5E '\r', =i, PEP 278 Fil PEP 3116
flbytes.splitlines () TEHZ HVEULHH.

variable annotation — A5 bR AR B 2R 8 M annotation

TEAR AL TR, I W] el HOR A

class C:
field: 'annotation'

AR BRI TR A R 2w 0 BINDA R AR B2 int JRAURO(E:

count: int = 0

AR B AR ETEVA AN e I annassign —75 .
S5 function annotation, PEP 484 F1 PEP 526, Hpxf b aea it .

virtual environment — JFIIREE —FjR H PE R 2 21T EREE . fi4 Python PRI Y AR 7 42 6 il
F+4% Python 4y &K &3 [Fl— R G iz T HAl Python N FIFEFIIAT A .
HZ U venv,

virtual machine - Gl — & 5¢ 4238 i B4 @ LRI HL. Python Jg fIHL AT B AT 5 17 B 4 2% 4% 9T A8 1
Hbytecode.

Zen of Python — Python Z#ifi 51| i} Python Sit iy sS4, AR T RIS (X AE S . AR HEKAE
WAER HREAFRFF A “import this”,
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APPENDIX B

i A

KSR A reStructured Text JF3CRY, f Sphinx  (—A4~% 12 Python SUR{S ISR NAS) B

ARSCRRTE B T RAEER I %58 4o G R S8 iy, XN Python AR By —#%, WIS SR, 53
reporting-bugs AN S5 . FATREI WCUH ) G BEE |

s it -
* Fred L. Drake, Jr., 3% 7 HT 51 Python SCRY) T HAE, PARIRS T IEE 21308
 Docutils # {4 W H, f)72 7T reStructuredText X 7A#% 1 Docutils # £ {4:;
* Fredrik Lundh, Sphinx MAif#] Alternative Python Reference i H 1 3k45 TR L 1148 .

B.1 Python L#&FmiE

AARZ X Python 157, Python FifE A Python SURA TTHRAY A, Bl Python JEACHY K A7 1) Misc/ACKS 3L
T TR

AT Python 4L X Y5 ARITIHK, Python 44 1 AN H €5 B ST - I AA1T !
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apPENDIX C

7 B FiF AT

C.1 R¥Fmse

Python £ ABC ifi & fy4ki& % , T 20 11H41 90 4EAAHI i 240 Guido van Rossum 7E 7 250 Al HHEEHLRSE
BFgc2:2 (CWI, I hitps://www.cwinl/) G, Guido {492 Python (L BAEH, AT S T £ HAA
TR

1995 4, Guido 7£ 575 Je WA E 2280595 24 5] (CNRI, Ul https://www.cnri.reston.va.us/ ) 4kt %) Python
TAE, FERERA LA TR LA A

2000 4£ 5 A, Guido FiI Python #%.0rJT % 1 BA 5% #% 5 BeOpen.com, #1# | BeOpen PythonLabs A . [[]4E 10
A, PythonLabs [#]fA%%]7] Digital Creations (¥i°y Zope Corporation; I}, http://www.zope.com/), 2001 4f-, Python
R4 2 (PSF, 1§24 hitps:/www.python.org/pst/) AL, i&ie— LT HHI4 15 Python AH A RITH L
A EYEE FI 4121, Zope Corporation & PSF B Al i «

- Python AR TR (A KITIRAE LS https://opensource.org/ ) . FiH ., 4K Z 4L Python Jit
AJE GPL AR TFREL T MAE L

RARA i7E F FEE GPL 3% 7
09.0% 1.2 n/a 1991-1995 | CWI yes
1.3 %152 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 R ERAR | 2.1.1 2001 &4 | PSF yes

TEfR: GPL 3% A EWEFRATAE GPL T & 7f Python. 5 GPL R[If/2, B Python ViR &R fuifF 5 kA&
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BURHIA, TAN TS X I S MG TR . GPL 328 117 nlUEfEAS AT RAKF Python 57E GPL T &7y H:
A A HARNATT.

PP ZAE Guido £33 N TARRYSNTEIEE , U L8 KA il fE -

C.2 ijia) Python s LAE b5 &M Python BRFRFIR M

C.2.1 Python 3.7.3 #Y PSF o] HipiX

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

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

3.6.9rcl 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 3.6.9rcl alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's notice.
—of

copyright, i.e., "Copyright © 2001-2019 Python Software Foundation; All_
—Rights

Reserved" are retained in Python 3.6.9rcl 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 3.6.9rcl 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
3.6.9rcl.

4. PSF is making Python 3.6.9rcl 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.

—0OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.

—THE
USE OF PYTHON 3.6.9rcl WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.6.9rcl

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.6.9rcl, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.
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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 3.6.9rcl, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 Python 2.0 ) BeOpen.com #F o] fipil

Beopen Python FFJ 14 ] 3L ER 1 A

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").

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.

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.

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.

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

This License Agreement shall be governed by and interpreted in all respects

by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
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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 Python 1.6.1 # CNRI ¥ o] fipiY

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

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

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

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

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed

(Fotakss)
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under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 Python 0.9.0 E 1.2 ) CWI ¥F o] Hpi¥

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.3 SRURHFBYTF R FOIA T

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software incorporated in
the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/
MT2002/emt19937ar.html. The following are the verbatim comments from the original code:

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

Before using, initialize the state by using init_genrand(seed)
or init_by_array(init_key, key_length).

(FItakss)
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Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C3.2 EfEx

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate
source files from the WIDE Project, http://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

(Rt
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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 Floating point exception control

The source for the fpect 1 module includes the following notice:

/ Copyright (c) 1996. \
The Regents of the University of California.
All rights reserved.

Permission to use, copy, modify, and distribute this software for
any purpose without fee is hereby granted, provided that this en-
tire 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 work was produced at the University of California, Lawrence
Livermore National Laboratory under contract no. W-7405-ENG-48
between the U.S. Department of Energy and The Regents of the
University of California for the operation of UC LLNL.

DISCLAIMER

This software was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor the University of California nor any of their em-
ployees, makes any warranty, express or implied, or assumes any
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe
privately-owned rights. Reference herein to any specific commer-—
cial products, process, or service Dby trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the United
States Government or the University of California. The views and
opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or the University
of California, and shall not be used for advertising or product
\  endorsement purposes. /
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C.3.4 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.5 Cookie management

The http.cookies module contains the following notice:

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.3.6 Execution tracing

The t race module contains the following notice:
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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.

C.3.7 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard
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C.3.8 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

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
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.9 test_epoll

The test_epoll module contains the following notice:

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.
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C.3.10 Select kqueue

The select module contains the following notice for the kqueue interface:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.11 SipHash24

The file Python/pyhash. c contains Marek Majkowski’ implementation of Dan Bernstein’ s SipHash24 algorithm.
The contains the following note:

<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/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)
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C.3.12 strtod and dtoa

The file Python/dtoa. c, which supplies C functions dtoa and strtod for conversion of C doubles to and from strings,
is derived from the file of the same name by David M. Gay, currently available from http://www.netlib.org/fp/. The
original file, as retrieved on March 16, 2009, contains the following copyright and licensing notice:

/****************************************************************

*

* 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. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

*

***************************************************************/

C.3.13 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available by the
operating system. Additionally, the Windows and Mac OS X installers for Python may include a copy of the OpenSSL
libraries, so we include a copy of the OpenSSL license here:

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-corelopenssl.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

X% ok ok ok ok 3k X % ok X
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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,
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 R S A S S N

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

(Rt
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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.
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 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 :-).
4. 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)"

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. 1i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/
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C.3.14 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured
——-with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the

(Rt
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"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 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured
——with-system-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘"Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

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.3.16 zlib

The z11ib extension is built using an included copy of the zlib sources if the zlib version found on the system is too old
to be used for the build:

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

(Rt
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arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.17 cfuhash

The implementation of the hash table used by the t racemalloc is based on the cfuhash project:

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

(Rt
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OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.18 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured
——with-system-libmpdec

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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