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CHAPTER 1

IRBTE =

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

MR LA R AT, R BERR B S — L C/Cr+/Java i, HESAFEH RS . Wik, Wik,
W IFMAERNE T o TREIXARR RS — 41, w2 ARRRB TAE T . SRS A, ATRASCREE
PRES, BRSO TACSEX A, LT8Rl MG = 1

A8~ , Python 1EUF-REW BRI FEEL .

T KIS, YRULTTOAS Unix shell B4 Windows HALFESER, (LR shell B4 Sl K B2l S RIS
YA, HRE S GULRESE NI & . (RTAS A CIC++Java FLFF, {ELRE W RERTRIHREAL K HOTF % B
/i, Python () WIS A28, ATLAYE Windows, Mac OS X, AJ% Unix RS LA, i LT DA/
Heblss T A
Python 7% 53 i, {2 FRELTE M4RLE S , 0L T R A MRS, bk KR, T2 shell Ak
HCALBSCPFRITI R Python SEHEAE C i & B MAHRKA, 1 HLIEN—Fh “HESES", AR
FRORI AR ORI, TE Bk o @ AR, Python RERSRY A 20, #axt
Awk B3 Perl, il HLAR 2 4R 7 7E Python 4/ FIR4E % 5 i B T 4.
Python SV L k40 A RETE FLALAY Python e AL FUTIIBEEE, &9 I T M IOARIERIE, JRATDL
AEBCALR EFF R AT DAYE NI T, FF4425T Python 4B, B4R, —b) Py B BEHAR AL A SC P A B
. RGN . AP, MR R R O T A A Tk
Python J&— FRAIRRAIE S, FERUTIF R BT DA MR KR, DR R T PRI, RS T DA
A, RER T AT 2 I R, TR UM, B E E R LR T 4 h A T
b, AR RT A S THE
Python FLFFAF55 /2 B VA T 53 110 . Python LRSI HLFBETIAER) C, Co+, Java USRS, AATFIL
ISR

o PEOUHHRR I AR R R AR B

o TP 45 R TR AT AR R T4 2
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Python 2 T A" : WARANE/EAT CHFRRE, SRR S HLA MRERH I LT 1 1 06 M
IR B BT DARCREIEIZ AT, i AL Python PP GEBES) FURMERAFRLF RO (HOUEE P 9
) — ELIRELIE 6582 b T, AAEAE Python MRRERE i RS 5H] C iff 5 SR T -

R, SCRFEH94 T (python —JFLE “S5E") 7444 1 BBC 15H “Monty Python iy kAT ThkIAI",
T 5 RATENPIEAT SR 4 3CH T Monty Python e JFBRSE A FURBRCAL VN, i AR FHY

BUAE (FEL 2608 Python BRRAKIAT , B TI—SS45 T . BT O REE TSR BN E , AR
R, —ATE Python PRI

AT, UG RERRIO i . TR, (LA TSRS0I TR L, SRR X 00
SR SLAL A BT 17127 Python FE 3 RIRSEH IR TRUSAE, FFIA LIRS 05k i RO
KR, INRRRHRE , B — YR, HAISERG . JTPoE SL.
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CHAPTER 2

{&£ F Python f##%=5

2.1 RS

Python R 7E Hoah (8 3 AL e DB 2038k /usr/local/bin/python3.8; ¥ /usr/local/bin Jill
AR Unix 218 2 A2 50 AT DAE A DU i 2R 830 e

’python3.8

SEREIZAT T o AR DABREE R H SR, T ARERES L T REAE S 775 VT DA I 4R B 322119 Python K4,
WE R RGEH . (LU /usr/local/python W2 OB B AR BR 42

1F Windows FLE§_F 241 M Microsoft Store %73 Python 2 Ji7, python3. 8 fy2- Bl {#i [ . RARZEEE T py.exe
JEBhas, YRR AER] py fir%. £ setting-envvars T ff At 5 5f) Python %77 2.

TE AR 3 A SRS AP A (18 Unix RGEHJE Control-D, Windows REiH1E Control-2) iR i
RS R MR HUIRES O 00 AREFEAE I, R T A XA 4B quit ().

FERERHAYAT S 4B D) BEAE SR GNU Readline FERY ARG B AR 2 A, 7 LB A AU A4 2. ARl 2
0 ST 2080 de PR 147 2 A8 B W H B Python /R AF I 4 A Control-p. HAISRWTE] “E” FoR5, i
HISCHR TR TE SRR SR 5 2 X% 4 Fo 20 40 0 L T AR RN RERE IO N2 o APRAT AR B, B2 IRl T
~p, VAT AR A BE B A H0 AT MR A

RS IBAT I A 58 Unix iy 47 TE—ARiER A tty 345 LI, B aess BRIt a4 M
FARHREESCHZ S50, S A A SO E W B PR UER AR, Bt S SR ST ) i A
R R R 2 python —c command [arg] ..., HH' command B AEITHIFES, W
B 4T —c BT, T Python AURS H 45 &0 & 0 2 R Ut LR SR O 745, B TS 00 FARE U 955
H5 54 command $EEK .
f L& Python AEH AT AN IAS A« AT DAXAEERIA - python —-m module [arg] ..., X&HAT module
FITE SR, SEIRARAE TR G & T —F.
TEBFTHIAR B B, ARt S HEAE BT I AR A . XA HMEEE SCPES BT, I ksl —1 vl
AT .

! 7E Unix 2451, Python 3.x RS ERIA LA IF AT SO AR IR python, JEAEA A5 [ 45 Y Python 2.x 1158
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KT AWM ATIRI, 2% using-on-general.,

211 EASH

WERTTRERTE , MRS AT 1T S8, FAL A TR YIRAEA sys B argy 288 H. SATM4
import sys MR PASS AXAMREI XA R . XAF)ER DB ESEH AR WREELAERAS
., sys.argv[0] SLRNEFAH . WRGBEMMPALZE '~ GORpERIA), sys.argv[0] FLZE '-'.
fi —c command i}, sys.argv[0] Bie2 '—c'. WAL —m module, sys.argv[0] ¥i2f&H
SKIBIR A 4 o TE —c command B~ module Z J5 WA XA AL I, T HIZHAE sys.argy P14
A IR AL 3L

212 FHER

FEA S (tty) BIAFHPATIROmS, FATULRERZIT7HE L EZARX (interactive mode) . {EXFEEXF, B
BoR ZRFAF (primary prompt) , $EIREIN T —5A84, WEH=ARTS (5>>) FoR; L ALITHIN
i, BEam k2RFHF, BAR=AR (L) BEARRESI, ELBavalER. RAMEE. BHE
B, SRIE 2 BG4 -

$ python3.8

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

[GCC 4.8.2] on linux

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

ZATIRA T EAEELE Z TR A . e, DA i Bl

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

Be careful not to fall off!

AR AXELZNE, 02X

2.2 FERBRHEITING

2.2.1 B HHFHFRE

BOAKEOLT, Python YRS SCLA UTE-8 iy sUAREE . X Fdhd 7y srf, 5 B R R0 = 1 7 AFHE T A
(] ISP T 5 E A 28 R A PR A SRR RV AR o U LAY ASCIT " A S A8 e o b
Kegn, T EATAT AT AR R AR AR RS B2 0E o BRI WX LA AT, AR S 4R A A AE R 3 UTF-8 4
B, T ELA 2 BE ST IT B SO R BT P A 74

WERAGEEOA RS, LA ISCPERT A 9hS , SCPFR 5 — A7 55 R R R AERE . BT R -

# —*- coding: encoding —*-

Hrr encoding ] PAJZ Python 2T % —Fh codecs.
Foan, ZEFSEIAEH Windows-1252 S, ARAG IR SCHFZEE A :

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

KT H— AT —FhBIAMEDL R, IRRSPAUNIX “shebang” 47 T3k o XFEOLT , JmbS e BB BE G AL SO
B 47, Bl

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

&iE

2.2. FRRBANIBITIMG 7
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CHAPTER 3

Python BYEIER /48

E NG, B SERAT 0> 5. KIS AR X g AR AR LB T, A PRRAT I
WG, ARATES AT A G TR RN RPARRRATIT SR AR LA TR RS 1 i o R0
Frop i BUER AR ERE IR A A— D2 31T X R REER L AT 1.

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%oﬁﬁﬁﬁ%%%@%ﬁ@%,K%Wﬂmm%ﬁ,%%E%Aﬁ%%¥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

BA (a2, 4, 20 ) BRAE int, A/MEERTH (HKAIS.0. 1.6) MRALR float. TEX DT
JEER A FAT S BRI 2 B .

BRIRIZ S (/) KGR [ R SRS floor division 155 — AN EEELEER (220 /NER Y ) AR VT AGE
/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

SRR E S CRIBRE) , B B B & i s iz

>>> 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, Python Wl DMBMETF AR . FAFERAZMIEA, WA RSS (...0), MG (n...") #
W ASRASRIRERSE R o SR \ AT RA ISR 3L

>>> '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
File "<stdin>", line 1
prefix 'thon'

A

SyntaxError: invalid syntax

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

A

SyntaxError: invalid syntax

R AL B, o R AL BRI IR, TRA + 5

>>> prefix + 'thon'
'Python'

TR AR & 31 (PRI 1, SH—AFRRGIZ 0. APPSRk REL, H2— KN

— TR ER
>>> word = 'Python'
>>> word([0] # character in position 0

Q%))

12 Chapter 3. Python FJIEIER N+48
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(8 E70)

IPI
>>> word([5] # character in position 5
lnl
RO AT AR 5L, XA WA T IR %
>>> word[-1] # last character
lnl
>>> word[-2] # second-last character
IOI
>>> word[-6]
IPI

-0 02 —HERY, FrPATEERG I -1 FF G,
BT R, TR W o R MSRIERAFARTE, T 0k v AR 4 £
>>> word[0:2] # characters from position 0 (included) to 2 (excluded)
le'
>>> word[2:5] # characters from position 2 (included) to 5 (excluded)
'tho'

HREYIR R SR IR G R D, MATR A S, XM s(:1] + sli:] He%T s
>>> word[:2] + word[2:]
'Python'
>>> word[:4] + word[4:]
'Python'’
PIRRGIAEOMA; AWTHRZRTINEGA N 0, A USSR T | I BRI N B 7R R H 45
>>> word[:2] # character from the beginning to position 2 (excluded)
IPy'
>>> word[4:] # characters from position 4 (included) to the end
'On'
>>> word[-2:] # characters from the second-last (included) to the end
lon'
AR DAX 2R Jr s RERGIOUERR M 54 2 W), SB— DR AR 0, Ha— N Frrra ARk n

 Hodn 2 PR Bl

S St
[Pl y |l t |l hl|oln|
e e S Sttt
0 1 2 3 4 5 6

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

AT T AT 0.6 BYRTIRIALE, 5 —AThE TR RG] IBAM 1§ 2] j YR s T AR
AR BRLEZ BT T .

N?ﬁ%%ﬁ%ﬁ%wﬁ,m%%%%@ﬁ7%Z%ﬂ%ﬂﬁﬁgﬁ%ﬂiﬁm2§o%w,mnﬂhﬂ
MR EEN 2.

B RIRG &7 B4

>>> word[42] # the word only has 6 characters
Traceback (most recent call last):

CFITgkED)

3.1. Python {E4itE2&EH 13
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(£ 50

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

B2, Y1 R G| Sk B sh A

>>> word[4:42]
'Ol’l'
>>> word[42:]

[}

Python H I FRFHRANRERUIZ L, EAT&immutable ). HIE, 1 FAFERIRARG I G EIRE S E— R

>>> word[0] = 'J'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'str' object does not support item assignment
>>> word[2:] = 'py'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'str' object does not support item assignment

WERFFEADAFER TR, 25—

>>> 'J'" + word[1l:]
'Jython'’

>>> word[:2] + 'py'
'Pypy’

WHEREL Len () iRl —AFAFH KL

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

S W

textseq FAFF P 2 KA, AR SR SR AR ERAEE
string-methods "4 53 SCRFVF 2 A8 M A HR 1) J7 vk

f-strings PiFBA M FAFH FIH{E .

formatstrings {fif}] str.format () FFTFHFFEKRALL.
old-string-formatting X B iR T H & BT T FAF A% L.

3.1.3 FFK

Python F ] DA i 241 &5 —SE(EAF R 2 Fh B AHURKAL, Hod® g 20 &, DAl ) #6568, 2570
FRE—4 OoR) A8l —A FLRAT AL AR B TR, (EIl G A e s JE A ]

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

TR (PAR AT A B sequence JI) —HE, SR SCFFRTIFII A

14 Chapter 3. Python BJIEIER 48
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>>> squares[0] # indexing returns the item

1

>>> squares[—1]

25

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

BT A B0 R BV EER [0l — &S BT ROUR BTSRRI A DR AR SR 1151 ) — A Hedt L

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

SRR PR

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

immutable {1 FRFERAI], FIZRIE— D mutable KR, Wiigdt, & H CHINE A ABUE:

>>> 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]

PRI DATES AR il append () 7 i RESMBILR (FRATHAERHEN A KITEITER)

>>> 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]

AU IR 2 P PARY, SRR BT DABCE SN RN, B 0 3B =

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

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

>>> # replace some values

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

>>> letters

('a', 'b', 'Cc', 'D', 'E', '£', 'g']

>>> # now remove them

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

>>> letters

['a', ', '£', 'g']

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

>>> letters

[]

WEMREL Len () WA DAYEH 2513 I

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

WA PARRES I (At 5 HA S A 51 ), LAt

3.1. Python {E4itE2&EH 15




Python Tutorial, % %5 3.8.8rc1

>>>
>>>

LI
-
5ON Y
<
w
=

>>>

X X 5o

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

['a', 'b', 'c']

>>> x[0][1]

3.2 EMRENE—E

MR, FATAT VAR Python [T HRILMLSS, AR BULPIDMIA—EA M. BN, FATTARS )7
ISR WIRIR T8, AR BrR:

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

>>> while a < 10:

print (a)

a, b =Db, atb

QO Ul W NP PO e

AT G I T ILASB IR -

« BATEA A ZEWMA: AR a M b FREE] THHE 0 M L R AT U T IR S EIRME, X R
T AP, AR A Z ATBORE T APl R AR B BORIER -

* while fEERHEERIAM (IREUE: a < 10) fREFNEMS—H AT Python fil C —4f, (EfTIEE
RPN TR XA AR PAFER BRI R IE, FE EARFIERT A KIEARE
NE, PSR XA R, AR R LR . AR HERY LSRR S A C i
;aﬁ;%)%—ﬁii < (UNF) > (ORF). = (8TF). <= UNFEET). >= (RTERET) Uk = OF
> ﬂ: .

 PAIRIRGE fEitaY: ik Python HANERIM T . TER BT, IRSAENFIEIFTETT Tab
gEEE (24) ARG, SR DSORGB s AR AT 5 BT AR SCAR G
A Bt s . RHEAaG TR, AP AHERIE AR, & 2R RGN E AT
SERL (BN BRI T i A HRAR A 2B TR R e 5 —AT) « R, TER—BRIER PR —FT, HRE
A UER R I

* print () BRECRPTA & IERIGSBUETT BT IR, BRI B AR BR i) b3 (A1 2 mifeit
AR BT BA) A, print() REALPEEZNSH, WA REL TR TR SITAIAES S
WA, It HAES R [0 Al A — 23, AR T AR SF IR AR P AR A, XA

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

KT ZHL end LA RIS i ST 4T, B 59 Ah— A e R S e
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>>> a, b =0, 1

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

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

&

3.2. EAREENE—E
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cHAPTER 4

Hipmigi=s TR

B T RINIA 2332 () while 1547, Python &l il 5 rp i LR RAR S A1), R R A AL

41 if i&%)

A RERCH NI g Al 1€ 38R 1. Bl

>>> 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

WA EAHEZA e 14 5y, AR—AATHEN) else s, KT elif @else if” {9475, b M Ttk
W2k, —A>1f .. elif .. elif .. JFHI]ABVERHANIE T HH) switch 3 case | ’GE’J*;%FK

19
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4.2 for {EX)

Python tf1ff) £or i/ 5 4AE C o Pascal 117 FIFIH 4 i Rl Python ity for i3 MR A MY
ST (A1) Pascal), 4T P SRS RIS CHAORE Ty (W) C) , TR AT 31677
PR (BIUIIRICFAER) 4% B 0 RIUF S S A BT 20 A (RS ) -

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

ek 3 [ — BT B BOZ AR A AU T REAR MEAR AT IEM R 4521 . S, SE B ORI 3Rl P %2 6
RIA S QIR A

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

# Strategy: Create a new collection

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

4.3 range () HE

USRS 7 20 ) — TS, WEREL range () 2R EMY. BAMFARZE:

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

S w N e O

HE LA B ATE A BRI FPPI HL; range (10) )8 10 ME, I HEAATERRT LR — KR
10 )75 o range WATAVAZ —DECFIT S, B DARRERYIR BRI (L2 08 A dugo e 2ik)

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

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

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

TAFFIRRTIREN, EATPAKF range () Hl Len () HAEWT:
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>>> a = ['Mary', 'had', 'a', 'little', 'lamb']
>>> for i1 in range(len(a)):
print (i, afli])
0 Mary
1 had
2 a

3 little
4 lamb

SR, HERZBEOXFEMEH T, #H enumerate () AL A, WESIWGF09457
AARARFTED range, £ HBLAT IR 45 4L

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

range () Bl [l RIEVFZ T5 R BUS B — 1%, (A EADEAR . WG RTEARECE T B
A B PR P ELE I, (HERABEIEAMSNER, XFaErE 250 .

FANIPRIZAERS G Hyiterable, WRRVL, &AM XFER) HARXS G R RO 45 F4 301 B b gk B 22 1) 1 L 5
Prie I R R . FNTELFE for IERBURIFE—FhESH, M2 AU R I s 80— 12

sum():

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

RGFATRER B 23R 0] n A AR A AR RO RIS B R fn, VPR SARGF AT A A —1>
TRETEH NI — . PAT R 5

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

TERAE 2540 B, AL 1ist O BEZ4ATYS

4.4 break 1 continue 4, L ETEIDE else F4)

break i&M), Ml C AL, HFBHHRIIA for o while #HFE.

TEFMER A REG else TA); BERTEMIFER T AN G (B for) SRR AT A EIE (] while)
BT, (HASTEIRERE break IHAIZ LI HIIT. PAT R ZBHIMRER DS AR — M T

>>> 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

(T IUakZE)

4.4. break fl continue iEH), UIRTEADBE else F45 21
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(£ 50

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

O 00 J o

Ry, ERIEFHIAE. FHE: else THIRT for A, AT ifiHH.)

LRI, else Th) try HITH else TR ELT L€ HH P RZTA: coy )
Y e 1se T ATER Rk BT, THRFRY oloe AN ATEA KA break T, £ try if
WRRHIESEE, BEEL2 5.

continue HAWRMEEH CIET, TS T —REM:

>>> for num in range (2, 10):
if num % 2 ==

print ("Found an even number", num)
continue
print ("Found an odd number", num)

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

4.5 pass &)

pass AP AWM. MIHE EHE—NER, HREFTFEA2SERAMN, TAERE. Fian:

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

Sk iR Rolyess NS

>>> class MyEmptyClass:
pass

pass 175 — AT AR 937 6 R A0 R 5 SR 0 ARSI A5 A — A~ BB AR PR IR 5 024, SRR PRI
BRI Z R FHTEE . pass P B 20

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

22 Chapter 4. HipFEZHTH
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4.6 ENEH

FeAT ] AR A AT Bl 14 Fibonacci £051) Y bR 4L

>>> def fib(n): # write Fibonacci series up to n
"""Print a Fibonacci series up to n."""
a, b =20, 1

while a < n:
print (a, end="' ")
a, b = b, atb
print ()

>>> # Now call the function we just defined:
. £ib(2000)
0112358 13 21 34 55 89 144 233 377 610 987 1597

KT def GIA—ARE 2L, BIGHRR SRR S HEASESIR. MR EURRTER AT —
frItth, I HanZigiit .

PREA R SR — AT AT DA (RTERY ) R FAFER SCT 5 XA FAFH 372 B RO SCRY 745 J3 5L docstring o (7%
SR PRI EZER, WS AT A W) A TR SO AR B 3h A e ek DRI SCRY, sl
A P AR AR TR SRS s FEARGS 5 i A A & SOR A e @ — MR 0, BT AR I 5t

AU AT AT REUR IS R HAS R EHYIMUL, s&Eeh A 1A SR A A
AT AR & 8 S e R SR Ak, R RINZ R R, BAERERFTE,
RIGRNEAFRIAF TR, FIE, 2R BRI R B AL BN BETE R BN B EEIR(E (BRIF2AE global
A AR R, B R AE nonlocal WHAJHUE LIANR R BAL &), A BT ARSI .
TERREW R, RS (582) UGPSR T; Hit, K22 i m Lk
¥ i IR ZOR AR FUR AR RIE) | 24— ek B0 1 59 Sh— A~ ek, Fr 2 i e g— A3
A HIAT 53K o

PREUE L R FR- BRI RAE Y AT R P T R IR RS IR A AR B X RS T
SE SCRRE. oA Bt m] 48 fi) (7] — A~ R RO SR I TR oA V5 e e

>>> fib

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

>>> £(100)

0112 358 13 21 34 55 89

WRARS S AR, IRATRESIACY £ib AN e — e, POy EHFAREIE. $5% 1, HERA
return AR REE SRR —ME, REER— IS EMME. X MEM N None (BRNEHATR). —
FEOR UL 2 AN AT IV FREK IR [l { None , WSRAREAEARFIE, ARATLAMEH print ()

>>> fib (0)
>>> print (£ib(0))
None

G—ANR A ERIRRES N FN R (AR L ESTEIHR) MsE,

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

(FoaksE)

ScpR b Rt R ARIAA 2R NEFINRIE, B IRA B ARG, T R B A A AT (B
AFFIFAHITTR) -
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(£ 50

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

return result

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

WoRld, BiEwR—FE, /R T—23719 Python JjhE:
o return IHMSMEERERR E—AME . A RIEIXSEN return 2181 None., pREHATE R H
t,£3% 1] None,

* result.append (a) EHAH THIEXME result B ik, HEZE BT — PRI, B8
44 obj.methodname , HH obj BHANS (HATHERE—/FiEHX), methodname & X4
R E LT E A TR AN ERIZEBIN] DU SUR R T vk SRR B J7 3T DA AH [F] i 448 FR T AS
SE|EE . (ATPAMEH R X HOXTREBRA T, WSRE ) mEIHRRE append () 2451
%Xﬁ%iﬁ.)‘(lﬁ@&”‘B%ﬁﬂ%@ﬂ@fiiﬁ%ﬂﬂ*ﬁ‘%ﬁﬁ@ﬁ?ﬁo TEXANRBITEHYS T result = result +
lal , THEERL

4.7 FERELHESHEN
S BRECE SO IS AR AT T0g. KA SRIER, aTDALA A
4.7.1 SHECAE

A HETEAE X — DN SR E— A BOAE. XFERIER R, TRAM FOE SR SR i S8 i 4500
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 < 0:
raise ValueError ('invalid user response')
print (reminder)

XA R EICRT DA LR =2 -
o HAHWERZSE: ask_ok('Do you really want to quit?')
o A —AVIEIIZSE: ask_ok ('OK to overwrite the file?', 2)

o Wi EAHITANSE: ask_ok('OK to overwrite the file?', 2, 'Come on, only yes
or no!'")

EARBEENET in K7 B AIMN—NFoe i e S ME.
BOMERAE Uit Az e s B0E SBT3, BIeA
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def f(arg=1i):
print (arg)

i=06
£()
SATH 5.

HEE N BOMER ST X2 %U”JT BONME TR g (B3, T PA KRR Z BRI B]) IR E 2
ECan, R R R S AT IS SR PR A B ISR

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

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

BOCRFTHI

[11]
(1, 2]
1, 2, 31

URARAE AR IS S 2 IR S B E, R AT AR 5 XA R A

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

4.7.2 XBEFBR
WA DA TN kwarg=value % 425 S RV AL, HI40 TR A

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, "!")

BZ— MRS (voltage) FISNTIEMZSEL (state, action, Fltype). XAERET DAE A T
AT AT—Fh oy =

parrot (1000)

parrot (voltage=1000)

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

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

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

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

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

FH FHR R R H K
W NN R R

{EI T e RS AT 2 TE Rk
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parrot ()

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

required argument missing

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

unknown keyword argument

HH W W H

TERRECR b, KBTS EIERBEAE N B SE G T . A TG 5B F SR 5 pR 8% 32 1 H qjg/l\
SEVCEE (el actor AIEEEL parrot Bﬁﬁxﬁlﬁfﬂl) AT AN EE, XWEHFIETESE, (Hk
?D;arrot(voltageﬂooo ) WRHR) . ANREXTE— NS WIRME . TR A b B i 1 2% )
-

>>> def function(a):
pass

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

YA ANEAN **name WG —MESH, B4 FM (B typesmapping), HHEEFHRTHE
ﬁﬁ/ *HXTT”E’J?&%@%ﬂéﬂwﬁl\ﬂﬁ%ﬁ%%ﬁ'—%ﬁ X AT PA 'ﬁ*/\ﬁ/:—tﬁfl *name, i%tlﬁt~/1\@ SBRTEAHE

ﬂﬁéuxﬁl\ﬂﬁuﬁﬁfﬁlﬂﬁmf’ﬂ eSS RAE T —/ N ngh HEfEH (*name AT BLTE **name ZHl. )
mm WERFRA T E L— R

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 A ARG AR

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 ED I 5 7 S 4500 WU ORAIE-5 18 1 BRSO B B & AT TR0 A 2 A P C )
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4.7.3 BHEH

ERINTEOL T, ﬁm%ﬁ%LETTMmuﬁﬂﬁ&mETM%%%ﬁﬁ BT R AT REATRCR, B
ﬂﬁﬁm%ﬁ%Lﬁzmﬁﬁxm XFEFF K R TR A R EUE SRR E S5O 2 R0 0%
PR S e L S = i)

@ﬁ%%lﬁ@%ﬂ%@%ﬁﬁ:

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

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

FEIXHL / A1+ ST o AR AT A5 W T ] DL T R SR SR i ek B (RAIE . (8
BT, DAMAUR KT . RETESEYAR I amHIES

BN XEFSH
AR R BIE SCAROR B / R+, WS R0RT PASR (6 B st B AL 2 4 R AR

XPRAIE S
TEX BA T AR 24077, FrE TS ARARIC o ARz B . AR IRz EHTES, MHAE @ %

W, HFHIRES AR R TFEA RMEESENAE / QERKD Z AT X4~ /7 BT R EH IR
RAEESHHEES . WERKECE R /7, MRS RV EES .

TE / ZJEMHIES A AN 12 B R 28T AUREET
WRXBFSH

B SIRE N IR, BIHEIHIRIE S LA R TSR EA, ARSI RS —A IR X
RFISZATE A *.

ER £ 5
THH SEUA T R Bl eR BE SOFRERIER / A1 * pric:

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

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

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

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

B HRHBUE X standard_arg @i IWTER, XHE A 2 TABR G, SHOT AR E W] DA X
BB A
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>>> standard_arg(2)
2

>>> standard_arg (arg=2)
2

5N pos_only_arg TEMREE LA /, BREUE A EES.

>>> pos_only_arg (1)
1

>>> pos_only_arg(arg=1)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: pos_only_arg() got an unexpected keyword argument 'arg'

=A% kwd_only_args TERHUE X il * FRI R RS E0

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

>>> kwd_only_arg (arg=3)
3

11 > WA ) — PR EIOE AP 7 i =i i O

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

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

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

>>> combined_example (pos_only=1, standard=2, kwd_only=3)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: combined_example () got an unexpected keyword argument 'pos_only'

SR, I AR X, EAIESH name A **kuds 2 b FAAEX BT AT name 7T 7=
fnie:

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

(AR A RELL R True, HYRET "'name' FfERRIERH—ES. Bl

>>> foo(l, **{'name': 2})
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: foo() got multiple values for argument 'name'
>>>
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@ﬁ%é%&%ﬂ%ﬁ@ﬁﬂ%ﬁﬂ,ﬁ%?ﬁﬁnm&%ﬁﬁﬁ%ﬁ,&ﬁﬁwmm'ﬁﬁ%%?ﬁﬁ%
KT AR

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

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

B, SURBIEFES M FRATAE **kwds HAETIITAN =425 5L

s
FABIRE R A pR EUE SR I S5

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

(VOECE

o WERARA LIS ZARN M PR AT, MG AURM EIE S . K@ TS A PRE0H Kb L, PA
L2 s SRtk i RUE T I I S H00)y , S0 2R oz — LV B S AT R R TR S F 0.

o YESHIRALERE S, ARSI E S PRl (R E0E S 7 B, B8 YRR 1 Pl T
K AS T ALERS, W UR TS

o S APTRIE, A AL FR LB S 0T DA 1T 5 4 BRTE A Rk 16 i i 3 RO S 1) APT 253y
4.7.4 EEMISHIIE

e, FANE RGBT i AT SR S RO s . XSSP S — el (B W uadte
720 ) . TERABENSHZ A, RSN AB IS N EESH.

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

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

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

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

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

'earth.mars.venus'

4.7. ABENHESHA 29




Python Tutorial, % %5 3.8.8rc1

4.7.5 BBESHIIR

NSO BAES) R SOTH P AEEN T2 B B SR ek SR R, 2RO BN, NERY
range () PRALFSE BT start Fl stop ZH0. WA EATRBERAMET , ATUABEI * BRAEAT A 905 p& B0 T A
@Mﬁﬂ%%jijnéﬁqjﬁ@@ﬁﬁl.

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

[3, 4, 5]

>>> args = [3, 6]

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

IR, LRI~ SRR IR UL S T S 2

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

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

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

4.7.6 Lambda FixxX

A PAJH lambda 785k A1 #— /DB 42 R XD RBOR EASSEAL: lambda a, b: a+b .
Lambda &% ] DATE 7R 55 B B0V S AT 7 (6 1 o B ATHE TS ERR T B aakal. MBS Bk, BA1R
SR R EUE LHTEERE . 5iEREUE %, lambda g AT | F BT S i AL

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

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

42

>>> £ (1)

43

T )5 — lambda KRR ] — e T3 — DR ARSI AU S E

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

>>> pairs

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

PATR A KSR A7 ) A A AR X — 2525

S TR S ORI TR . HFRRIL, R Ea FWIRE G £ R, PRk s T
TP (BRAb A BRI A SRR B i) . kAT F B3, DA A

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
MEHE—47, POAE@ER- 5P I LG58, BRI E PR SCF AR, ) RGN
HIERAATHIIT SR B S50 S 30 B 2iAs e Gt RO A ROz B, (HR R E AT, W% By
ENRFTA RIS BAERA TR 2% G I SAR SR GRS 8 D=tk

RSSO AT T

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

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

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

No, really, it doesn't do anything.

4.7.8 HFFRE

@ﬁﬁ&%%?mﬁﬁ%%@ﬁ*ﬁm%%ﬂ%%éﬂﬁﬁﬁ%ﬁﬁ(ﬁ%ﬁ%ﬁ%%memHmmy
484),

TR AP E AT E R A __annotations_ JEthrh, I HASE KBTI . B
ShRERE SO RS A EE S, JRmiER— P REX, ZRIBA ORI, & e
R E SO 22 M E— M AGMAS —>, RPN RAX, BN TIESIIERMFR def iHRZHRAE
S NHFRBIA BB, A KRBTSR LR [ EH A AR E:

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

>>> f('spam')

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

'spam and eggs'
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4.8 INGH: BBRE

PAEARRF SR, LAY Python fURS, JIMEIHE—T RARAE T REBIEFHRHE A [ B XS
55 (SCEMERHIDL, woitalie) s A2 AR SE R A AT . RELE A N A B SR AR5 U@ — A8
TR, ORI A g KUk XA AR CHR )

Xt Python, PEP 8 CL2 o KB H BT (g Mtk 18 s B et T —FhAEH i HA AU H 9B
A% o 34> Python JT R N BRIV ARTERA R EEE s PATR 2 Ut B fi s 2 J LA 2

o fEH 4 ARt A AT

AR EE (ORI ETRE ) ARGt (B 5 ) m— M REFRIIT I . i
FRXTIARAL, BFAZMEHE.

o WAy, H—AT A 79 N FAF.

XA BT RN R g T, HLAT AR ROR I Rt B B AU S

o BEAAT o R RR ORI, DAL e A R R IR A QR

WERTTRE, JEFERCE] A —T

o SRR
s EIBFAHEANZ SIS M=K, EAREERERSNMEN: a = £(1, 2) + g(3, 4).

DA — SO B0 A AR ) 28 TN oK 8K fr 44 4% B0 B 6 ] UpperCamelcase K fiy 44 28, T DA
lowercase_with_underscores Ky 44 BRERI . IRA N self kA N HESH
B X RO T 215 BB A48 5.

o ARARA RS S 7E M T EBREAEE, WAL NSRS . Python BRIAR) UTF-8 B4l ASCIL 7EALAiT

&ix

T 0L TR REA SRR L
IR, R A AR/ AT RE , BB BT 5 BN R e 4P A0S, AN AR AR IRAF 11 IF ASCIT

=

FAE o
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CHAPTER D

HRLET

RERRA NGO L TN, T A

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)

BN TP E IR x ITE. WEREAXFEMITE, Wl valueError 5.

list.pop ([i])
TR 2 b 45 28 S B ) TR R P E . MR 4 E A, a.pop () KFMBRIFR MG R P 0 iE—
NIEER. (FEEAT AN TS FRENSER RN, A REARE A IG5 . R4FE Python
S PR EE X PFRIR ).

list.clear ()

BRI R PRI PTG ICR . 40T “delal:]

list.index (x[, start[, end] ] )
R[5 AP AME N x BRI EIHR RS WER A X ICRIF &ML valueError 5
o
ISR start 7l end SE YT AFS, ATRHERIRGIAIIERRRE TS IRIERRG e XT84
SRR, A start L
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list.count (x)

AR [EITCE x FEF A B AL

list.sort (* key=None, reverse=False)

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

list.reverse ()

TS R HICR .

list.copy ()
REF R — NN, ST al:].

EZ By RN K

>>> 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 AW EE], 1 insert , remove B sort Jrik, RBUSIK, BCATTHILREE—ET&H
BRIME None ' iX/2 Python P BT Al AR K 45 M g Be N

VRATRE LR SN 1953 — PR AR I R A B oo AHE P e LA . A, [None, 'hello', 1071 #iAAHE
Fe, PUABEECRRES TR ELEL, T None ANRES HAWRA AL . I HIBAFAE—SL A 3 SONF X R AT,
B, 3+43 < 5+73 WAR—IEERIHEK.

5.1.1 JIRIEAZRER

PN RITIEGERINENE AT BT, a— DA, Sotlul (RGN ) . Bm— IR B
Tiis, (] append () o FMMERTEBUE —AICEK, 1 pop () , AHIEERT. Bl

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

[3, 4, 5, 6, 7]

>>> stack.pop ()

7

>>> stack

[3, 4, 5, 6]

CFItakgs)

LB T RE 2R ] — ANl AR 4R, BTV A ELHFT, Bl d->insert ("a") —>remove ("b") —>sort () ;.
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(£ LT
>>> stack.pop ()
6
>>> stack.pop ()
5
>>> stack
[3, 4]

5.1.2 FIRMEHPATI{EH

HIFRAWAT PARAEBAS , Forr S i e i Se iUt ( “SEibseh” )y SRMaN R AR H A 24 0% A
%E%?%f%%%ﬁﬁﬁm?%%m {HRTEYN R I SLAm A B0 e R AR (K e 1) HoAl o 3 #D
NS B 17 o

I —ABAF, W collections.deque, EHEHITMAT APRE I PSS I B3 o3k Blan

>>> 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 FRESK

B o g N i LN el e B3t N Rao 2 (B - (VA i s 2 T BN AW B e 5 2
JCEE, BRSO A AORAES R, sl i R LR E A e ROk B TR

B, BRI I ER, Bk

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

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

RO (GRIR) 19400 I or PR DAL, RO ALE I 47
R

’squares = list (map(lambda x: x**2, range(10)))
¥, FNT
’squares = [x**2 for x in range(10)]

XA B SN 2
S A 2 ﬁmﬁ*ﬁﬁ%ﬁﬁ@@%%?ﬂ§:*4%ﬁﬁ JRER—A for 141, M2 F Ak

ZA> for M i T, HERRHR— DI, Bk URIEETR for Ml 1 TR NAREITRIETHTE
MFFH o 2B, MTﬂ%ﬁ%f%ﬁW?ﬂ%*Fﬁ%%ﬁ%ﬁé@%:
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>>> [(x, y) for x in [1,2,3] for y in [3,1,4] if x != y]
[, 3, (1, 4), (2, 3), (2, 1), (2, 4), (3, 1), (3, 4)]

M EF T

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

>>> combs
[, 3, (1, 4), (2, 3), (2, 1), (2, 4), (3, 1), (3, 4)]

WA LA A B, for Al LE B ZHHIRIAY .
R FAXE el (Bl EmEw (x, v) ), IBamt i EiES

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

F) et n] DABE I A2 2R i 8 UM £ R 4L

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

H TP BRI IR R IE AT AR FGR, w0 — okl

BT A 3x4 AL, B 3 RN 4 1SR

>>> matrix = |
(1, 2, 3,
[5, 6, 7,
[9, 10, 11,
.

NS FedE T R A AT RS

>>> [[row[i] for row in matrix] for
(1, 5, 91, 2, 6, 101, [3, 7, 117,

i in range (4)]
[4, 8, 12]]

W EATFR, BRI FEME TR E TR AR for BATRIAR, FrRAX A6 1454

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

>>> transposed

tey, 5, 91, 12, e, 101, (3, 7, 111, [4, 8, 12]]

for row in matrix])

Bdokye, 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

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

BRI, AR % 2 BB AL R R U Z R AR TR ) . z1ip () RREICR AR AT A PR Aol 0

>>> list (zip(*matrix))

[, 5, 9, (2, 6, 10), (3, 7, 11), (4, 8, 12)]

KTATH RSN, S0 e 5400 7.

5.2 del {Efq)

A 007 AT AN AL IR 25 3 (28 5 | A ZER RSB — 02 IRt del ifA). BEAIFT &k [al—4ME

i pop () Jrik. del iAW AT DARIR S H R BRI sl i =

ZIRES R TI R ) . Flan:

AR (A2 mH e L H—4

>>> a = [-1, 1, 66.25, 333, 333, 1234.5]
>>> del a[0]
>>> a
(T ITgkss)
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(£ 50

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

>>> a

[1, 66.25, 1234.5]

>>> del af:]

>>> a

L]

del tin] DAMHERHEAAE &

’>>> del a

WEHS I a s (2R —MEPIRS ) . BATSTESH THE del AHANE.

5.3 JTHFIFS

FAVERPIRAFAERA R IR, IR IRV R #E. Bi12 72 8dRkA (20 typesseq) HHY
PRl B Python i F B A, HABMF AR BB A I . XA T —FinifEFrs 2688 L.,

— M ICH L BEE SRR, BN

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

12345

>>> t

(12345, 54321, 'hello!")

>>> # Tuples may be nested:

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

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

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

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

WARAT L, JCEAE S TN B R RE S R, PAEIER RN RETH. AN RS ST T, Al
WA (AR TTAR— DRI R —F) o STC P i — A B ) SRR PR iR
L IRARAT AR AL & AT RGO, BN .

FARJCHBEA R 5 A SRR, BEN@E R RS RPN, FHAERRG NS, ol
sgimmutable , JCFFAEHE QG ALK IR, HFHELHE (X—TFHSM@RE) S8 RIRUIF
(2 namedtuples WIGHE EE AT AES EIEVTF ) o S mutable | I BANFRHH) TER— o2 R e a
i, I HEL R AT

— AR BRI 5 0 B L ASICERAYICAL: N TN APE O, TR LM AR . A oedln]
PAEHRE X GBI, &A — IR TCA ] B TEX DN TCRGH I — A2 5k (Bl4ES A
H—MERTEAREII) . TR, (HRA%. B
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>>> empty = ()

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

0

>>> len(singleton)

1

>>> singleton

("hello',)

WAt = 12345, 54321, 'hello!' jg TAAATER— T {H 12345,54321 fll 'hello! "' #if]H
HECH . AR

>>> x, y, z = t

RBHRA A2 A ARG YR, OB S5 5 AT DARAL R F S 9 i e R 5 Ze M A
RS AN BT SR CR B . R 2 B S RC AT U F A A

54 £8§

Python AL & A7 &R, LHEZMARLITTRAMP LT IE. EREA R ARNAERER
TR REMRUSHFFRIR G, L, 2H, MIRESFLsR.

S set () WETLAREIAEES . WA A NSEGHRARRM set O WAREM (1, BHE
HROE AT, EFEIREMEN ST T — T The.

PATR & — e A 7

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

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

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

True

>>> 'crabgrass' in basket
False

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

>>> a = set ('abracadabra')

>>> b = set('alacazam')

>>> 3 # unique letters in a

{'a', 'r', 'b', 'c', 'd'}

>>> a - b # letters in a but not in b
{'r', 'd', 'b'}

>>> a | b letters in a or b or both

#
{la', lc', lrl, ld‘, lbl, lml’ IZl’ lll}
>>> a & b #
{Va" VC'}

>>> a "~ b # letters in a or b but not both
{'r', Vd', lb', lmV, 'Z', lll}

letters in both a and b

KT 27X, LEMSHFHEFIENX

>>> a = {x for x in 'abracadabra' if x not in 'abc'}
>>> a
{lrl, ldl}
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5.5 4

5 — BRI Python [EVEHHH KA /2 F # (S W, typesmapping). 7 HLAE HAWIE F H T RE S 97 i 324
M 7Bk Eké\ifiéﬂ 5PAES %@Iﬁ%%lé’]ﬁ?ﬂﬂﬂ FHIEPA XEF HEGIN, KT DUSERE A AR
KA, W RPN R TOH R E SRR BEeodl, I Ao dnT DUTE KRS
{(ERIEESHTA N R [ EES: IR OA A VO E %M\Tﬁjﬂ ﬁ%ﬂ%ﬂfﬂéﬁﬁ_% YIFEARE I A, g mT LA
Wi RG], YIHE append () Ml extend () Z MRk eAE

PR B 3, R E RIS 4 TR S, BTURME ) (E— ). XS
APAR B () %*ﬂ?ﬂﬁﬁ%?ﬁﬁ‘]ﬁﬁ%f X]L%?ﬁﬁiﬁiﬁﬁwuxl_%%ré’]’%ﬁﬁ, 1]
T A T K

UL B A T B AR AT (L. R LA ded SRR MRER . ARAREEH T EAAF
FER F T ARAFRRE, IRAZ BTSRRI E R S s AR R AR UEL I 2 e

XA FHAT 1ist (d) Rk B SR F I b a0 %, Hei AT HES (R HAHET, 02
sorted (d)). %*ﬁﬁ%ﬁﬂ*xﬁ%ﬁﬁﬂ/\%ﬁ% AR in KEEE,

DA S i 7 S — LE i s 3

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

>>> tel['guido'] = 4127

>>> tel

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

4098

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

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

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

>>> sorted(tel)

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

>>> 'guido' in tel

True

>>> 'Jack' not in tel

False

dict () H43E RR AT DA B A BEDN e 91 LA e i

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

BeAh, St T T DAMAT 2 s e = b ) i

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

SR (AT BT AT RN AN R A O R SRR A R B S

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

MTEF IR, ] items () J7 R lRE ST RIS R AL TR] I B

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

gallahad the pure
robin the brave

MTEFFHI P IRERS, i) enumerate () BT LARFZR S LB AHRT 7 A (EL ] b BB iy

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

0 tic

1 tac

2 toe

BFEAEASBCEZ P8 R OEERINE, WTRAM zip () sRACRHNICER L.

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

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

R ELH [ IFER—FS, ATPASEIE R ERLFS, RIS reversed () B%K

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

= w 0 J w0 .

SRR A EFE IR —ANFS, ATPAM sorted () BRERL, ‘& T DATEA Bl S5 21 i L il [a]—4>
HHHELE PR 751

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

AT RESAEAEIRERRHME SR N A, — BORBEECH Bl NF5 22 U fiy 80 H 22 4211
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>>> import math
>>> raw_data = [56.2, float('NaN'), 51.7, 55.3, 52.5, float('NaN'), 47.8]
>>> filtered_data = []
>>> for value in raw_data:
if not math.isnan (value) :
filtered_data.append(value)

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

5.7 FEAF M=

while il £ PR AR AIERERRAE, TR L0 LR

OB EAERF in fll not  in RIG—/MEREBTE (BOATE) — DT HE. BAERF is 1 is not HEBAXTSR
AR ARG, X HXME AN R XA AT AR X G LA . T T BRI A A R AR ek, A A~
RIEH N BUEZELFIR.

LR EAERT AME . Blilla < b == c &KKEEE a /M b HFH b %F c.

FCR R RT DL A A R B AT and Fll or SRS, H HILEKEAE (S HMATMHRZHE) g5 REsn PAH
not MU . XEEHAEFFIIILEPART WRHAERT: T2, not MLAEM i, or RSk, HIt A
and not B or C%f{/iT (A and (not B)) or C. FIZHI—HE, R A] AYEXFR X T B H R 455
M/RIBHEAF and Fl or WA N 425512547 ENMSENLE R AR, — B A DA E 45 1 st 45 1k
Fildn, i afnc AHEM B AR, B4 A and B and C AN Co 24 AR A /R EES, K
BRVEAF R MM R i e — A

WAl DA LB R VR i I R U 8 IR (A — N B, Bl

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

>>> non_null

'Trondheim’

THTER Python 55 C R[], 7EFRA A ERELL AT B A (i 1) W GOB AT = R 5eM. Xl T C P
WP EAEFRAA T == NASH T =

5.8 [LBFFIIFIR e ®

JE 8 X5 G 38 5 ] LA AR TR F 5 R AL AR e LA . X R ECBAE I 5 3 XUBUT - 8 e OB K A AN X
JUE, URPIE AR A R el U 5 R AR SR A IS SO0, PABESEHE, EHEIE—
MFIIBHFER . MR BRI C R A B SO F BR8], ) S I P T SOy LA . SR
ASFA IR B R CEREANSE , PRSI N S . ARS8 7 — N iwIta Ty 51, A
FER PRI BN (D) T AF ok, RN (1] Unicode #7753 BB FAFHER . T
T2 — 2 R R 3P 51 2 8] LU Bl 1

(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)

(Fotgks)
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(£ 50

= (1.0, 2.0, 3.0)
< (1, 2, (tabc', 'a'), 4)

(1, 2, (taa', 'ab'))

VERH R SARI ORI, NIRRT QLI T AOBR Rk, ATIARLT < A1 > RILRE. B0, R
U R AL (OB TR, BP0 55T 0.0, %%, I, MRERHFILHI—4 Typemrror 5
H, AR R

&

5.8. LLBFFSIFOR fth2eEY
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CHAPTER O

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 a < n:
print (a, end=" ")
a, b =Db, atb
print ()

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

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

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

>>> fibo._ name_

'fibo'

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

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

6.1 ESHXERIER

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)
0112 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)
0112 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

WERBHRA TR Z S A as, WERYE as Z 52 FR0 B340 2 T A B

>>> 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] .
AT AW DAE 2 from BRGNS FIRRICR:

>>> 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
0112 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
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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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(£ 50

'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.

WAEAY __init__.py SCPFARELL Python 5l 5% SRR H s M AE A, SXRERT AR 1 BA7 18 % 44 AR an
string i H AR LR P RORURS )5 TEREIUR R B Ae b A R . fER A BRN LT, __init_ .py
APPARR AR, R AT R R s B a1l AR, BRRAEE SN

BRI T AL S AR, (A

’ import sound.effects.echo

XM T B sound. effects.echo o [HFIHER LA ERNEHA,

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

AT T —Fh 72

’from sound.effects import echo

XM TR echo | FEEHALBA WRIZATE LT AIM, PR RASE AR 77 2B

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

3 —MIB R B AT Y SR AL A

’from sound.effects.echo import echofilter

FIRE, XM TR echo, ERXLMHEKE echofilter () HEW:

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

R, M from package import item M, item AP MAYTE (H70), MATPLREHE X
A FR, e g, ol E . import WA SEIMEAE M AP E LT item; WERBLA . EREER—
ABBFHFRNERE . WEREAFIE, WEIK ImportError .

M, 4fffH import item.subitem.subsubitem KFEEHEIERS, &7 &g —I 2 A —IE 70
MMy e DU e A, EANBE R T e Rl R Bk A

6.4.1 MEHSA *

MH S from sound.effects import * &kAHA7 HAERKNT, MIGFEHXS AT T EHA
RS, BRI FAEE, ER 2T TA. X RETR BB KHIE, A TR gES AR
WEREIER , XFEIER RATER A PR A 2 %

ME— W i ey o i mEE R — MR W E RG], import B MM T HEMWMIE: MR-
_init_ .py RBEX T~ N _all_ WHIFE, BN NERE] from package import *
A% AR S o FERATIZEIRHCA S, VRS T AHeE R A R R 3. e WA
FIMABATE B G * IRV B B, AT DAY E AR ST b5 26 Bldn, XM sound/effects/
__init__.py AIRMEE PATFARHD:

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

XEIHKFE from sound.effects import *YfF A sound WA= fr4 TR,

MEREEN __all_, from sound.effects import * iEh] A& M) sound.effects R ART
AT REE M ai a4 20 BRI A T sound.effects (WREEITAEMAE _init__.py H9H)
AILAREE ), RIEFAETE LM AR X __init_ .py & XHAEMAFR (DA R 45
). BiRUIEHZ A inport 154 BAME M GHATA T, B2 T AR AT
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import sound.effects.echo
import sound.effects.surround
from sound.effects import *

EXABIFH, echo fil surround HHUELEIAT from. . . import AN F AL B4 25 F R, oA
BAE XAE sound.effects iU, (XEENT __all_ BHAERK.)

BRI SR B N AE M import  * B UG R E S BeE A AR, (EAE AR AR B AR
AU B o

WicdE, ] from package import specific_submodule BEA LA ! SLks I, RIS AR
T B ok BN A ] 44 FAR B 5 IS @ ) e n 1 o

6.42 FE&%E

ALY 3 R (SRBIT sound f—4F) , ARWT AGE 48X S ARG | H LA AL R i,
MR sound. filters.vocoder FEZAE sound.effects W] echo #ilk, BW A from

sound.effects import echo,

PRIA T PAE A import 157 [1) from module import name JER BN T A X265 AfH HITF A0k $8
AT A X A TR A, B, M surround B, AR DAMEH:

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

HER, MR ARE T YRR S AR T AR BT BRSNS R "_main_ ", PBLHAE
Python I A5 F ARBTG5 35 T

6.4.3 ZANERFHE

IR AMFIREYE, __path__ o BB AR, HAP USRS R AU PR
MSCHF __init_ .py M HSRIGAHR. XAZSE R DMENE; XRS50 TR R B A 5 R A 1 e A 48
o

BIREF AT EMIEE, (e T AP A ik

gix
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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

71 EERNHHER

BIHBCA L, RATER TG ABR % AEXiEa Ml print () KA (58 =R U1 SCAEXT Y
write () Jiik; ARUMERH SCOFRIDAYER sys . stdout 5IM. BEZMRKAE LRI SHARIELETER )

, WRFGEESE 2 g i ORI, AN UDORAT BV B E . A LR e 3k

'%ﬁm&K%$%$%@ﬁ,mT?ﬁ%%ﬁ%ﬁvﬁ:ﬂvZ%Mi*ﬁfﬁFoT%?ﬁ%*,
PRATDATE { Fy F4F Z 18) 5 AT LAG | 728 B 55 THI {EL Y Python 23k,

>>> year = 2016

>>> event = 'Referendum'

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

© TR str. format () FIATEEZ TR, RUFRFE { A1) RARICA AR g e A5
#ETM%&ﬁ%m%ﬁwﬁé,ﬁfﬂ%%ﬁﬁ%%ﬁ%%hu

>>> yes_votes = 42_572_654

>>> no_votes = 43_132_495

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

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

o B, ARATDABE PR AR O) R M B AT O T B AP ER AR B, PABI AR AT AR R B AR 1 SR o
TR ZEBUA — 5] DA TR A7 R SRR B 45 52 51 S A 44

ARAN TR BEAE A T R AR R S R R e AR R AEA TR, ATDAREI repr () or str () BRECRHELAT
EFAC R TR
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str () RBCERTREAREMAERNER, 1M repr () 2 TABMRESRAFR (RS %580
B, WSS HI AT syntaxError) XA AN FRINER, str () FHREIF repr () —FERY
E. REEMEHT BB EAMHFENER, RN FS SO EMFIA 5. BRI R A A
EEEN

JLABIF

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

string BURE S~ Template 28, ERME T 7 MR EBBON FAFRIOINE, BHZEEL $x 1Y 5 AT
AT ER S EA], ERRE o2 .

711 A FHBRLF
T AR (R RFCY 7R ) BELLARTE A AL £ Fl B HF45KIB U5 M {expression}
HAETFAFHR AL Python AU (H .

] PR KU AT T DABRAE R 25T o XA T DASE S P L EL A A T e DUR 7R BIRE pi 48 A B/ NI
M = A

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

FE "t RN REROT AR T BOC B NTAT I . XA IR -

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

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

HAB BT AT TAEAS AL Z BB e (. " ar W ascii() , "!s' WMl str (), A "'v' WH

repr():
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>>> animals = 'eels'

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

>>> print (£'My hovercraft is full of {animals 1)
My hovercraft is full of 'eels'.

A RFEREAIIEN S %, WS IS% 157 formatspec.

7.1.2 &R format() FiE
str.format () FYEMIEAREM T Fis:

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

WIS R AP FRF (FROAERFB) RN E 8845 str. format () ARG, IG5 A EeF vl

KFontLihshy str. format () FIERINT SR E .

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

eggs and spam

WRAE str. format () JPEH MM KT S8, WEHSEMA G ENRE.

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

(BN R TSRO MRS

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

HZRAR 7%~/\4F%£EE’J$%JC$4‘?$ PRARRAE [gifﬁﬂ: BB 2N B T 45 44 PRI AS R He AL | AR FoR A T A
Ao XA DA i A7 FR AL M 48 0 1) D7 AR e
>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}
>>> print ('Jack: ; Sjoerd: ;!
e 'Dcab: '.format (table))
Jack: 4098; Sjoerd: 4127; Dcab: 8637678
XA ] A £75-4 table 4 KA S 5% 1%
>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}
>>> print ('Jack: ; Sjoerd: ; Dcab: '".format (**table))
Jack: 4098; Sjoerd: 4127; Dcab: 8637678
XIS W E R vars O GiaMEHEAEEA T, Bk EE G A s 50t
B, NEDU TR A BTG, o g RO B B F O ARG T
>>> for x in range (1, 11):

print (' '.format (x, x*x, X*X*x))

Qi)
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(L)
1 1 1
2 4 8
39 27
4 16 64
5 25 125
6 36 216
7 49 343
8 64 512
9 81 729
10 100 1000

KFMH str. format () FFTERFEME XA 5EEMIA, 7S 7 formatstrings .

7.1.3 FEhEALFITE
R AP %, T ais A

>>> 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

(R Z NS EEAS M print O BFRINK: B RGEELSBERIN M. )
FARFRRGN str.rjust () JrikiEad 2E 20 M 78 2548 0 45 08 T8 B I F BU P B E AR R AT A 0 55 25
MITYEIRA str.1just () fl str.center() . XEHFENESE ARV, EATRZRE—HF
FRER, WA A FRFR KK, ENASEBEA S, MR X ERFRRMSIN R, HiXiE
o — PO AT gﬁ%%ﬁiﬁ?ﬁﬂﬁﬁfﬁ‘é$¥ﬁﬁﬁ (WS AR B A AEAWT, ARAT DAB I — 00 84, ilan
x.1ljust (n) [:n] .

WA AT iR, str.zfill (O, ERERT TN ANETE, EREHMITE 15

>>> "12'.zfill(5)

'00012"

>>> '-3.14"'.z£i11(7)
'-003.14"

>>> '3.14159265359"'.z£f1i11(5)
'3.14159265359"
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7.1.4 [HMFFBRBXLTEE

% BEAF ORax) WAl TFArEptafb. 45E 'string' % values, Wl string ) % LHIXAEA
W Z A~ values JUREHL. MA@ E AN FAFHEE. BFln:

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

[ ¥E old-string-formatting 35448 2| B 215 &,

7.2 EEXHF

open () IR [E|—A file object, i HMIBMW TS50 open (filename, mode).

’>>> f = open('workfile', 'w'")

FASRREE AN TR B ASERS T, RS SR SO 77 S 77
mode W PASE 'r' , FIRCAFRBEE, 'w' FIORRBETGA (CAHERRS 2 PNER) . B4 'ar 3R
TIIFSCEAIBINN S AT S ARBES B Sid MBI SRR o+ FaRFTIF ST . mode Z%%
FE R ISR T

A SCAFZ DA text mode FTIFHY, 3K TR NSO U E NP AFHR NG, B2 AT RE (4 2 5 7 CEA T 4B o
WERARAEE A pS e, BOAMESFEHR K (B0 open (). 1 mode HHBJNE "o WIPA binary mode $TFF3C
1 BHER 2 AP RE BTG . X A% T I A & SCAR I S

FESCABET S, BOA ALV EREE BIFT45 AT (Unix _ERY \n, Windows _ER \r\n) FHoh \n. 1E3CA
BT HARE, BOASACH B \n B ml P SR E AT ARTERE IS 1B ORI SCAS SO A L5
AT, ARSI IR BN JPEG B EXE SRR B . 1 B AR M SO R ]
PERIR

TEAFE ORI, Bl with SG8EF . DU Y AR S AU U B 6B, AR 205] %
TR, T HEAEH with FHFCZR try-finally BRI ES£:

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

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

MR  with SE8T, MARB S €. close () K 3B SCIEH:SL BRI E B 6 AT ] R G W U o

it
TEH

P £.write () BPREH with XEFIRFH £.close () WiESE £.write () WBEAYH
BN RE, B 2R B .

Wi with IRRECE A £.close () RMISUHRGG, 2l %SISR B 3R

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

AATHRE TR TRHEBOE R AN £ ISR

LPWOCHFNES, WA £.read (size), ELBE—SEHIFHF A FAE (FECABRAT) sy
AR (FE RN ) kI8, size J&—ANATEEIGRES R, 24 size P MBI A THON , FFEOFR ]
AR NS QRSO R/ INE VR PLAS AR P st & BT, SO E R, FHRBORR [ 5 %
ﬁ?4?ﬁ;ﬁiﬁﬁﬁT)ﬁﬂwﬁiﬁ(ﬁiﬁﬂﬁﬁT%mﬁﬂﬂﬁiﬁiﬁ,fm%doﬁﬁﬁ~
TR (1),

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

>>> f.read()

f.readline () MICPFHFEEIR—1T; HATAF (\n) BTETRFREORE, QURSUIEARMRETATS R, WIHESC
PR —ATA W . SR FEIH TS R £.readline () RE—ADESRFE, MFRCLH)K
TXFARRE, MM \n' 2R, PR RS T4

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()

BEMNSCAFH BEAT , AR AT DAPERRIE T SO R . IR INFF R, PRdR), FFE AR

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

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

AISRARA AT R TE B T A 1T, VREATPAME A 1ist (£) 8 £.readlines ().
f.write (string) &8 string IINEB AR X, RIS AT -

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

TEB AT G B, FFZSCAR BN AT (ESCARBGEUT ) SE xR (FE HEHBslR)

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

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

18

f.tell () iRI—AEEEL, 25 SCPF QAR SOOI SRR S, o bRl AT IR 0 71y
B, VAR SO BRSO

B AR SO G E, 5 £.seek (offset, whence) . Wit —AZ% SN offset KT EALE:
22 15 whence B E . whence 1) 0 {HF R M OIS, 1 FORMH M4m0 S L E, 2 Fom i e

KEENEHS 1. whence QIRAARENWERIAE R O, RIEE I SCAFHSAE RS 5
>>> f = open('workfile', 'rb+')

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

(Rt
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16

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

5

>>> f.read (1)

b'5!

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

>>> f.read (1)

b'd!’

TESCASCA IRSEAERBE A7 8 P b BFTITFRYSCHE) W, RAVFRIN T 3O R (] seek (0,
2) BRI ARREZNMISL) I HME—F RN offset (HRRAFLEREM £.tell () HFRIEIFYEE ZE . JAh offser
{HHR S AR E LA T o

SRS BN T, BN isatty O Ml truncate () , BAMEASREA; A X ORI 58
M ZAES%

7.2.2 £/ json (RELHMLEIE

FAFH ] MRS A SO S st U ok . Bep T RER i3, O read () J7 vk R BRIR [ F4F
o, RPN RN int O BYRREL, BREZRML 1123 XA PR IR A 123,
YRR LRAT T A 5 RN 7 MR A R R T, T bR 2 Ak 2152 2%

Python FLVFARAEIFK A JSON (JavaScript Object Notation) FRALAT UG A2 et 3, AL T AT 25 5 A
PR AR e B 2 B R A2 SCE R . 445 S son IUARIERLER AT AR 1] Python Bl =R &M, I E
MEA R FAFRFNIER S XAERERN serializing o W FAFHRFEIR P EHBRFR N deserializing o AEJ¥ 514k
FIBFPAIALZ 0], FRR R FAFH AT BECAT RSP e, Bl 2 0 4534 SR B R A L s

TEfR: JSON A% Ul H BB AR e T A vF R s e, WP RELABE, X MO HARIEIER
RISz

WERARA — ARG =, ARAT AT — A7) B A QR R AL B Y JSON FAFHR R

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

dumps () BREAY R — RN dump (), BIRRRERIGIFII Nytext file o AL, AR £ 52— text file Xt
4, AT AR

’json.dump(x, f) ‘

TR R, R £ 22— FTITFR A B iSei rext file X4

’x = Jjson.load(f) ‘

XA B 7 AL R T AL B R AN 7, EUZAE JSON Hh e S AT R 210 S Bl 75 BEAMK B85 1« Json
BRI 225 B0 350 R AR o

S UL:
pickle - H{FfiHL
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5JSON A, pickle j2&—Fh SLVFAAE RS Z% Python XF R BEATFFAALRI M. PIIE, B4 Python Firfidy, A
AEM T 5 HAE S M S RS . RO T ERR A LR IR e A TG 2R Ot
(4, WIEFSIAR A A2 A5 AT AR UERY pickle Kb ] PASRATAEREACAD o
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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

TSR R R MATHT R, T RE2 /RTES~~] Python I} 578 5y i 5] (1 1

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

A

SyntaxError: invalid syntax

fEpT e S BUEA R R AT, HRRR—A CHERT, SR BRI B S — R SO
KRR AL £ 1Y) token IRy (B 2 A RAEE GG Y ) - FE/RBIP, 8 print () XK
Rl E] RS, ROVEERID TAES () o XERATT S APt DAER AR B BIAS SRR RE
HITE 2 A2 o

82 ®BE

B e A s A AR TR B IERRY, (AT, BN TRE G A 5t TERATIPAR I 21 1 55 e bl
HNFE, AEA—ERFBOVEER: IRFR A S A Python /P AR EAT. HE, KRR
ARPREFALBE, BEF 2 BoR TR Brs i B R AR R

>>> 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

R B IR G AT IR BB TH AR IR. R A AR, mHR AR SN
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 B T :
o B, HUTry F4 (try il except XEFZIAIN (£47) iE4]).
o WRBA S EAE, Wkt excepr F &) 5218 try WEAIKIAT .

o WAAEPAT wry FAII KA T SRR, MBS AR R R SRS, WEPRRE ISR except K
BT S A VERS, WRAT except T4, SRJRAREEIT try WA HIACRS .

o NSRS B SR except TR PR E B SR HNICAC, R HAZ BRI AN coy A AR $RE]
WEPERRSY, WIERR—A RARZFF, PATRHE LI B i E PR BT R

— try IFR A BEA 21> except T4), DAIREAFRFEHALBALY . &2 2PIT—MERRRT . AR
FACPAHAY try FA)rp R AR S, AN AR BRIE] — oy A AR AR BERR PP ) i . A except )]
PARFZ AN i 44 o i S e, Biln:

. except (RuntimeError, TypeError, NameError):
pass

WR KA 57 A except TR — DRI ZEMESE, WFRFHI except 141 I 22 ARA R
(RS RN AL, - 51 IR A except THJ G EEEAHEZE) . Blan, NHEAAIFHKKITE 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 THIBAIE (T except BILFIE—A), EXFHTH B, B, B HI5E—AILHCH) except 1
P A .

G except 1A DA IS S8 4%, DARIESERCAT . (Rt et i), PR AR 7 s UAR 2 2 4 o5 T IR 1O A A
B B TATER S E,, RIGEHG KRR (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 EAJA — R BEN else T &), A FHAAUBCEE T A 1) except FA)JETH . X THE try T4
51 K& S I AT AR RS R AR A . il

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()

il else AL try TREIASMY RIS EL:, oV E#EE 7 RIMIERE try ... except IR
RIGART | Z 575

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

M
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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')

WERREASE, WENTPRIENRAL 5 %E’J{EME’JF —iar CHAER) 1T,

”%MEM%T {UALBE try FA) B R FH, AR oy FA) PR (BP0 E) AR BN & R )
e

>>> 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—/SHH R ZM Y 70 XA SR — S L EE 2 — A 28 (JRAE A 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 HADSE ] DASATAOATAT 8, (B R R e, R —Se i, X eE
P Fe VAL FRAR R S A SR BCE ARG B . TECIETBET | & 2 AR RIS IR AR, 38 H AL 2 i
Hog LR ELZs I A RIS R A B S 2R 12

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.

W RERHUE SCTEATA SRR, MRS EATE R TR B iR . A REMEZEE, HZ
L EAY
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8.6 ENFEIRE

try WAA AR A, T E SO AHE A TS IR AT PR . fln:

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

Goodbye, world!

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

WISRAEAE £inally Th), W £inally TAMHER toy HAAR IR THES BT, finally T4
Rif oy WALR AT T RS BHT. D FILAIHE T 4 5 R R I — S Jef it

o WRAERAT toy TR A TRE, SRR H- A except TAJUMTALEL, WIRFHEBABARA
except THIFTALH, WZRHESHE finally FRIPITZ RRERG% .

o FHWITHETE except B else FAIMATIIRI AL . [FEEHL, ZRE AT finally FRIPUTZ G E
ek

o MRFEPAT try tHAJH}IHE]— break, continue f return i§4), W finally FHJ¥FFEHAT
break, continue B{ return i&h]Z Bi#EHAT .

o TR finally FAIFAE—A return i5A), NIREMER K H finally FAIMIEA return iHA)1
REME, AR H try FAJH return i5A)1R FIE.

g

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

>>> bool_return ()
False

— AN ZRIBI T

>>> def divide(x, y):
try:
result = x / vy
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

(F ks
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>>> divide("2", "1™M)
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'

IEAMRITR R, finally TAEALMTNT 0L TS BAINTT. WA FTRFHMIBR TSI K1) TypeError A&
except A, NIWATE finally TAIITIG BT % .

?’éi%ﬁiﬂﬁ%f?*, finally AP TREOONBEHR (FIASCIFecE Mg ER:) ERAM, T2 E s
ikiel

8.7 TE W HYFEIRIE

SEBRE SLTAER A O R BT RO R HE VBRI, A0 00 TN L BRI OB S, YT
BEAVARNGT. WA FIAG R0, 22T AL 2T RS L.

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

XA FEHE T, AU TIE IS, SO —BORH E RIS ] AL T TIRIRAS . SXAEfiT B
A PO R, (RO Y AR P A T BB A . with S A SRVF IR SCPF IR I R BEAS DA —Fh
B PR AT 1A 38 BRI T 8 ) R U o

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

WATsEIR A, BIREAEALPRATINE S MR, SCOF f R R oM. FISCHE—4, $ROEHUE SOFBLRIERTRS
GORAEHSOR PR X R
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CHAPTER 9

b

R T M GBIRFINRERN T, Q@ PR RIRE QR R g X2, i Rvra@— 4z
%%@%?MDﬁﬁﬁﬁi%ﬂ%%ﬁﬁﬁﬁaﬁﬁ%%ﬁo~¢%%%W&ﬂ%ﬁﬁﬁﬁa%ﬁ%(%X
FEEF) Tk

A AR TE SAHE, Python J AR DHFTTRARITE SCREEMARIE F . B C++ Hll Modula-3 AL
2565 . Python [RIEFRAL 7T X SUAMAR I T A AR iERRYE : JEARRPLE AR 2B, IRA ST DA R &
RAALATr ik, —AJ7 k] AV R A [l 44 FRES I D535 o RG] AL ST R BB AR A Rt . iR
—HkE, RWAIA Python RIRMBNEFHE: ENTHEB TR, ATDAERIR# S

TE C+ ARIEH, HLEM G (BRRERIA) & public (BISNILR SCAAA %), B IR b R B viral . 5
& Modula-3 H—#¢, 304 T WHITIEG IR SR BRI RS - TR 8 1 m g i) B — 2 40s
B, SR RSt . 5 Smalltalk —#, RAGHREXWR . X P AME M4 FME TIE L 5 Cr+ Al
Modula-3 R[], WERIF AN Y REZ . Ah, 5 C++ —:, REHHEARKRIEE (BARZH
FE, THREE) BN ELEFEATER AT A S 1 i B i 3L

(I FBRZ TR A AT, T MR Smallialk FI C+ (11 . T2 Modula-3 FARTE, 144
WP XH GG H: C+ TEHET Python, HFEHIH AT B IT AT )

9.1 ZIFR

MERAME, AP (FEZAEMIEN) 0T PAGEE S [ — AR5 ZALIHAMEF PR F—F
Python I3 7 A S PRARIX — 5, TEALPIA TSR EAIEA (K5, FAreR, Judl) mlAZastizmge. H
i, M AN, ElEk, FUAIK ZHOLMAEAL Y Python AURSRYIE AT RES LRI . il
AU TR 2ok, RO RO T R IR RS . BN, ARG AR DN, PSR
WAL B—A165E MRREE S TN SEALIERIRT R, &R R B R - XA 75 2R Pascal Hll
REGE AN R 9 S R s b
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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 [B) HP ) A4 DR Z IRV AT R 2 B, TSN [l RO REERFER T DAE L —A> maximize pELITA 277 24
TR -~ WL P b AU AT AR B

EREE I, BACATATERAE — A 5 Z IR A FRER R B bt - Billn, fEKK z . real H1, real ZXf
%Z%ﬂﬁﬁﬁoﬁpﬁﬁﬁﬁ,Nﬁﬂ*%%%ﬁ%@?%ﬁﬁ%iE%ﬁﬁmmmmaﬁmmmm*,
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

ELME IS ISHNE N, (SNSRI . (EBGPRIRERIZ, 200 3 5 4 -8 2r T
BT A

o TR A E A SR A B

o MR AR AV PSSO B 5 2R PR A o P R A £ S B 5 AR SR 4 i, B AR R 4
o BB AN AL Y R Y 42 SR 44 B

o BOMERTERIE (RGIRER) RS NELTR a4 20

R A F ARG AR As i, WIFTAS | AN ELRS L4 1) 5 A R ) 4 Jm 44 ARG R [ 1 . B8
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, MHEE e R (R SCA) 51 4 H R B R4 R FEREASL, JRERE RS 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)

AR Y R B B 4 T SO 1Y) - A — ISR P 7 SR R ) 4 Jm A gl i i B i
ZESA], TCR R BN A M B2 0 AR o 5 — T3, SRER AR IR R R AT B & 58 M

VIEE A IS B R AT AR LR __dict , EREUN T CHB I G A ST dict RJRMEEA RS
JR#ARR. AR, SR a4 S SBT3 G 2 K1
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- {H, Python IEYERHE “HiiFmisSATRMIT Hr AR, IS TSR (KL,

JRER AL R B 2R WA E T )

Python [ —NEFIRILE ZIAER) - WIRATFAEA LAY global B nonlocal iy - X2 FRAI(AL 2 &
AN EAE R WA SR - VUG E R . MBI 58 del x KM
VRIS T R fir s 2SI PR BN < B0 . SFC b, BT 5 LA A4 FRAER VRS G R f e e

Mo, import THAHIBKEUE LAAERTRE I 40 A o R 4044 7K o

global WA Al KRR E AL BT 2R I BN A E PR B 90 E ; nonlocal ifmEMIfT

AL B AT ANEAE AR I EL 247 g R 9

9.2.1 {EREFEH &= ERB

XA T A5 | AN VR T 2 Bk 25 T8), PAK global Ml nonlocal SUMafifmiAs 4 5E:

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)

AN I i 2 -

After local assignment: test spam

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

HHE ASRE (XE2ERIMNRE) AW scope_test Xif spam FGEE

spam [G85E , T global WRIEH 2B ASBEZ I B 46 &
AW PATE global WHZ BIAE 2 Z HIA spam [H455E

nonlocal W{HS AR scope_test i}

9.2. Python {ERiGF0& & =5(A]
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9.3 MRk
FHIAT SR, =R H RIS L

9.3.1 XENEE

] B SR R AR

class ClassName:
<statement-1>

<statement-N>

RE L GRRBUE XL (def 1HA) —HUAPIITA 2B . (PRAT AR I SORAE 1€ IH R — D73
sl A R )

TESCER, R O R TRR)IE F AR R R EUE L, RV il a), A e A 1 — JA TSR 5 7R
VLA . 12 AT oR JOE SGEH A — A RIE NSRBI, 02Tk A 2058 S B h A 4
- XA AR A Je P o

AP TE N, R AN g ], IR AR R I - T, B fR AR R e 2
TERXASHr A 2502 e FERI, BRECUE g0 21X HLA T sk B0 7

B (NGRAL) IEH BIFRE RS, FROE—A K & XEA bR — M EITESRE Ll ah 4 25 [ N 2
SR ERRS s FRATRTE T — 1 TR R REZFER. B (e ASE L RN RiE
FHSRRF T AR, FER G B i 212858 SCR I I IR A FK (FEX AR Bl ClassName).

9.3.2 sk

KX GFFPFERAE: JRIET AL Bl

B 31 A A Python BT @IS | B BN FOARHETEA: ob . name. A RUJE M4 RSN R BB N A7
TETRaAZ MR ZFR. HIL, WRIEE SOe i ARAY:

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

def f(self):
return 'hello world'

W4 MyClass.i Ml MyClass. f @B AAYEIEG I, RF53 33 ] — A FEEFT — A R EO 5. SEJR Pt T
PARRAE , AP DA IR ER Bk My Class . i fH. __doc__ M@ — AR Et:, Rk F @2 5
PEAFE: "A simple example class",

iy FACE R . AT RAE R AR 2 AR B S — A8 SE B AN SEO R B 250k (i
WA kR -

x = MyClass ()

BIERAHT S IR IO ST LS R AL B =

SEHMEEAE (Y RUR) LEE—DEXG. T2 RN A RE IR B E L. i
R XSS _init_ () WROIE, SRR
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def _ init__ (self):
self.data = []

BN IENT _dinit_ () JIARY, RMEOHLIERIES AN B RIER R G AGERA __init__ O
BIAEX AN B, AT DA DA R R 3R A — S IR AR B S 61

x = MyClass ()

MR, _init_ O FIEEAAGBONSEA I m RIEE . X MEOL T, SRz Rf S
Befsgteidsy __init_ (). B4, -

>>> 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 SEfINER

%@T{?ﬂl‘]ﬁ‘éﬂﬂiﬁﬂﬁ%ﬁiﬁz? PR G BRI ME— SR BT T . A PR RN R PR Bds e
A B XY T Smalltalk R “SLBIAZE” PAK C+ FHE B BUREMEAT AN BRRHAL
e, CENTRHES — IR ER 4. G, 2R < 2 EWAEA MyClass BISEBI, MIPAF AU BERHT
ENE(E 16, HAPRBMLMIEEE R

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

print (x.counter)
del x.counter

5SS URIER FH ik, kit “IRT" PGB (76 Python 1, Jrgik MR AL
FRFATH: SLAUATSALTT DA T, B, FI52%E4 I append, insert, remove, sort %)y, AT, 7ERL T i
Wi, BT E RSO STE, FRolE S Sh A M)

SR SA SOTE AT H T B 2E . REE X, — AR i 2l Eod 2 nd @ PR 2 e T HSL )
FIRE Y e BBLAEFRATERBIH, =. £ AWM IESIH, B MyClass. £ 2 PREL, 1 x.1 A@h
&, P MyClass.i RNg— %L, ()2 x. £ 5 MyClass. £ HAE—RIF - BN 7ixxd %, g
BRECT 4

9.3.4 FiEMR
S, ARG S H R -

’x.f()

1E MyClass /RfilH, ORHRFEIFZAFE "hello world'. {HZ, SERIEH— AN EI AR x. £ 22—
MNHEXG, E R AR R UG AR A - Bil4n:
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xf = x.f
while True:
print (xf())

FFARSHATH hello world, ELEI4K.

B ANITIEROR B R AR T A7 ARATREC 23R EI IR . £ () WA SEL, B £0 B
BoE SARE T — B8 BABURE T35 YA SEOIA N — DT SR & 80 Python H7E &
G K - RME SR PR AR ..

Sbr b, VRATRECAAE RN TR EMNRRR Z A AE T LI R A BN S — S5 A 1EFRA
R, P x. £ O ST MyClass . £ (x) . 82, JAH—EA n SR B0 24 -5
FZ—NSEIR R REL, XNSEUE N I ET BB S, (B S E .

QERARIIR TCYE BRI R E R, IS 24 SEIAH T AT BRI . 24— Se Bl AR B 1 45 |
HF, R RSB R . WS | R A E R — AR m P R o 4, SddTa (F8m)
Er AR B T FIRT G RN R EON G B — AR AT R T R AN XS XA SN TR S . S
fég%ﬁﬁg%ﬁ%ﬁ,ﬁ%?i%ﬁ%ﬁ%ﬁﬂ%ﬁ@#ﬁ%%%ﬁﬂ%,%ﬁ%ﬁf%%ﬁﬂ%ﬁm
Y 1 B RO 2

9.3.5 XFIXHIEE

R, SEOIZE RN T AR S BIRME— R, 2R R T IR B SE I S SR 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 EAHEE R, I BAE T RELE W Romuiable Xt 5 BI85 26 A0 7 LA P S 850 N Y 25
Ho BINPA T RIS 1Y tricks 9 FABZYRERAS B, NI Dog S A 3t — A B 511k

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')

(Rt
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(£ 50

>>> e = Dog('Buddy")

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

>>> e.add_trick('play dead')

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

TERRIR ST 2% B 1 S A

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 #hFTifteA

ANR )RR S A48 BRI EE BRAE S BRI o, W A 4R > DSBS -

>>> class Warehouse:

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

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

>>> w2 = Warehouse ()

>>> w2.region = 'east'

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

Bl @ T AR R A R — Xl P (R am”) BT . agifid, RN T Blalih g 8
KA, SEPr b, 7 Python H il AT Ml 7K VU RESE il B R — B e &R TZEm. (MAEy—Jrim, M C
4 5 19 Python SCELIWT PASE 4 R SS BUARY , AR BRI R T7 s el DAl i C 'S
Python 4" K . )

B g 7224 VAR P R P -~ 7 o ] R 1 B R R SR Y Oy U e T AR S B Y i A
TEVERLR P AT DA — D SE B RIS AR R P S SRR T v, R e 4 B
5 -~ FRUCHRIE, TEIUHE ] iy 44 297E AT AR 1 2 9 NSRRI

TEJEN RS EREIE (SR ) FF A R 3. APPSR L3RI T ARmml st e
AT, A SAFAERIE R AR A SIS R L2
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TR SRR AN self. XA M2 self X—HFRfE Python Hr 4R AT AR
o HZRERE, ARG E 2 IR AR HiAt Python A2 Bk ish Z Wl ek, M HAR R DAHB—A
R B S RIS 5 AT RE MO T X AR 207

ATA— AR SR P 1Y R R R RS S Bl i ST — IR ¥k BRESOE U SCA AR AN 15 T 285 L2
W R B EOU IR 4 — AR 2 T AR . B

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

class C:
f = f1

def g(self):
return 'hello world'

h =g

AL £, g 1 h A C RAYTI I RBO R R B, MDA ¢ BBk — Hd h 582 [T g
HIBTERE, AR BIR BRI R SR P 3 B R K

JTEAT AL B sel £ SR T IR R TR AT 4

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

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

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

D7 T AT - 33 e O ) ) 75 X5 | A Ry A e 5505 PR SR IR 4 JR P P s e £ 5 HLE SR, (2
IR SR E AR . ) BARTATRA A7 SE 0 B A 3k b U /A IR, (B4R s A
WEZ AT BN 280011, SR &R 00 eR BCRIASE e a] DA TA I, A H o R S e 5
Rt WA, WRINENEA SRRV E N E ), HE R — 3 RO & B 5 IR/ 2
ST B SRAR G Pl

FAMEE XS, FILEA £ (Wkch £2), HFEHN object.__class__ .

9.5 4%

MR, WRA SRR, TESRERCMESC <987, IRAZEE SCATRIR AT Bis:

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

K BaseClassName W & T4 & IR SRR S .t Ave AT Rk AU B 2640 Bk i
TEMALE . ARG, B0, 2ESEE AR — MR g
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class DerivedClassName (modname.BaseClassName) :

IRAZEE S AATI AR 5 2 ] . MM TEZEXT R, B POC E. U5 ERFRU T R 5 1 angk
TORABIEAER AT, RGP I T AR . WIS G R B AN, T BRI
B -

IRAE RIS B A (BT Frk 2 Ab: DerivedClassName () SQIBHZZEMN—DH LGl ks RHEAT
ﬁiﬁiﬁ}; RN R, WA DR R YOREE S ) T AR, WA T AR B S N 5 |
HRARL
IRA R RE S B HIL RN vk . RN YETER H [R]— X G2 iR LAt YR S A R R A R, I8 ] — S e
XI5 — R s A R B S TR R . (4 C++ F2)7 BWHR/R . Python Hirg 1)
DTSR AR virtual Jrik.)
TEYRAE Z T i) EE 3 YR S B T e AR R I IR R B bR e [R) &4 ) 2R YA . A o AT DA TR B B T
HEZ ¥ BlEJH BaseClassName.methodname (self, arguments) . GHXNE gkt 24
M. GHEEACY MK ATFES RfE R DA BaseClassName {44 FRgli bl B 7 nl i it =K )
Python 7 /™ PN B bR BT 4 H T AR AL -

e {fiff] isinstance () FREE—EFIHK2EHL: isinstance (obj, int) {U&FE obj.__class_

A int BHEANIRAE H int BZEER True,

o ffiff]l issubclass () KKERAYKFER: issubclass (bool, int) 25 True, A Hbool &2 int
T2, HiZ, issubclass (float, int) N False, [HN float g int BT,

9.5.1 S EHK
Python th3Zff—FhZ HAK . A 2 AHRIZEE SGE AT Brs:

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

<statement-N>

X 2ROV RUE, TERBRAITEOLT , VR AR BT AR B R B R L L E . WAEEAR,
M BER G PR E SN A RAE R — DR REPIR . HIk, WRE—/EIEAE DerivedClassName HIRH
B, W27 Basel HERE, KI5 (BHH) 2 Basel MHEETEER, WRTDBEARKT], FF] Base2
R, KIS,

B UL AN TS e — 2 O IR IUY  Sh AU DA SRR super () BPRMEITET 3oy s 26 5
fth 22 AR IANE 5 AR SR, B AR BUTE Y super R BEIEK

AR T 2 B, FENITE 2 BRI AR R B — NECEZ IR (Rl —AN 403k
AT 2 A BRI Z TR o BN, A EEE YRR H object, HIMAT( 2 B4R 11 DLER SR AL
T4 LR ST AE ) object . A TGRSO B —IRPA L, ZhiSHe — ek oy 2R
RGP, BN RZARNT, REHAENCE—K, H BRI (RI—A2EnTRA
BT A M AR A E ) o BIME 2, XL T HAA 2 R T 58 BT i A 3
HETRE. TTREE LT, 3525 H hitps://www.python.org/download/releases/2.3/mro/ .
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9.6 HR/EE

IRFR R —AXF G ARG “FAA™ SLBIAERAE Python HIFALFAE. {Hig, KZ %L Python fURHRIELYH
RFE—ALYE: A A N RIS B _spam) MiZPE4 1 AP AR AT it E2R%. Jrik
SRR ) o XN B — S BEAY, n] AN 2l BN PARAE

I TAEAEXT TR 5 B A 5 (BTN 54 Pk 5 128 B LA FRAI S ), PRLLAAAE XS IR
MR BRSE, Foh BAREE o AEMTEAN __spam BARIRF (ZAIFAMAEIZ FRIL, 2L2—DEHT
RZk) WSCARERRT N _classname__spam, i classname NERBR T HIZ N RIKHLRIEA R, X
MECE A BRI AIA S, R BB BEISE LAl & 4T

AR EA BT AL T REHITIRMABIAEN T 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)

__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 7R B BP i fE MappingSubclass 5| A T —~ __update #R IR AFRIRE 0L T HOR & B,
N E £ £ Mapping 2 1 9 # 04 _Mapping__update [fif f£ MappingSubclass 2 g B it
_MappingSubclass__update,

TR, SN TN TR =AM 2 5 ) sl 8 MOl RA A 1 AS BT AR T BEIY « X FEAFIE
THOLFERSRAR, e+ .

HHREL#S exec () B eval () BIRIEA SR KGR A MAME LRI XKLIT global BN
RO, R R RSCR A R T R B 280 A i i A0S . [AIAEA FR 3% F T getattr (), setattr () Al
delattr (), PARXIT __dict__ EIESIH.

9.7 Z:IiistEA

A TFEA I IAUT Pascal f “record” = C 1 “struct” XFERIEEIAL, R —LE 44 Bn R AP E—iE .
AP OLIE A g L — s

class Employee:
pass

john = Employee() # Create an empty employee record

# Fill the fields of the record
john.name = 'John Doe'

(T IUakss)
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john.dept = 'computer lab'
john.salary = 1000

— B TR E IS A 2 2R Python fUREE AL n] AR AR A— ML, TR B R A O ik i e B L
W, ANRATA — D EET X GORME I LB A R B, AR VT AE L— Al read () Al readline ()
IR TR AT, HF AR SR

LHTTIER R MEA RN m. __self  FURMA m () INARSEBIXS, 1Mim.__func_ NI KB
57 RN 5% o

9.8 ENIF

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

for element in [1, 2, 37:
print (element)

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

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

for char in "123":
print (char)

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

XA ) ARSI TSR SO kARl A I (75 Python BUA— NG —IWBEIR . fERE)S, for
BRI STER AN G P iter () o ZEEGRI—NEXT __next_ () FIEMERENS, o EFE
—PiRAES TR, YUEMARE, _next_ () $5| K StopIteration FH KM L for JEIR,
PRAT A next () PERECRFEA __next_ () F¥: XAMBITER T EMZIERR:

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

<iterator object at 0x00A1DRB50>

>>> next (it)

lal

>>> next (it)

"

>>> next (it)

e

>>> next (it)

Traceback (most recent call last):

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

next (it)

StopIlteration

F BRSPS, BRI INERSBIT R ES 7. &4 _iter_ () H¥EKiRE-—
AW __next__ () HERMS., RLREELT __next_ (), W __iter_ () A[PARIMAHIIR ] self:

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

(Rt
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(£ 50

def _ iter_ (self):
return self

def _ next_ (self):
if self.index == 0:
raise Stoplteration
self.index = self.index - 1
return self.data[self.index]

>>> rev = Reverse ('spam')

>>> iter (rev)

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

print (char)

w'o e 3 - -

9.9 4 5i2%

A3 e TRV EE AR T R R R TR B SEThEn s g, (24 e 02 [
B vield 4. BIRTEAMA B next O B, BN EREH AL EKZHAT (B2 Rk
AT BTG B E) o — DR AT 2 S e R 2R AR s B A

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

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

Q O H rho+ -

W] DA Az R R 5 i A TR RE T DA B — 7 T il 00 B T 2R B AR e e s il ELA: s I B YA BN B,
FAESHSNEE __iter_ () fl _next__ () k.

Ty A KRR T R AR B AP PIRS S E R R 2 (8] H s ARAF o X% R B L self.index
Ml self.data X FLBIAS B X 5 9 5 HLE A

% TS BB ERRERFIRES, Mg, BAIRS HEIG] K StopTteration, XEERELE
HE—R, FE0EERSES RS MREHES .
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9.10 A FTiER

L] B AR AR AT DA RIS RIS, BT BRI e o, (FANZ NSRS AR 365 X
PR AP TR IR 5L B = R BB B R O o AR il s R b 5 B 0 A il B S B (HOA
R, A AR 51 Bt X B R 548 AT -

NI

>>> 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

>>> 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))
[lfl’ lll’ 'O', lql]

gix
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cHAPTER 10

PRAEEEEIIT

10.1 BR{ERGHEO

os BPURIL 7142 S HIE RGN eREL:

>>> import os

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

'C:\\Python38"

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

— 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 SLITEH

18 S8 AR 7 AR 7 TR B B A 1T S8, XS HE NI RAFETE sys B argy J@TEH . BN, DA
Tk BAEm A4 TafT python demo.py one two three

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

argparse B HL T —FP 0 Z ZRNLEE AL PR DTS 8. AT A a3 E— Ak AN SoiE 4, FEal sk dk
TR RIATEL

import argparse

parser = argparse.ArgumentParser (prog = 'top',

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

args = parser.parse_args ()
print (args)

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

104 $EiRMHEEREFLL

sys BHERA sdin , stdout FI stderr (JEE . J5EXT KBS DIH R ARF AN, RIGETE stdour BT
SE ] JE R AR EAT:

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

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

re BHON R FAFR AL PR HEIE WA T A XM ITRCRIERE, IR 2k g g, ki
e

>>> import re

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

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

'cat in the hat'

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

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

10.6 #5

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

>>> import math

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

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

random BB I TREHLIERE I T A

>>> import random

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

'apple'

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

>>> random.random () # random float

0.17970987693706186

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

4

statistics BHITREEEBIR ARG EME OO, Pk, %) -

>>> import statistics

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

1.6071428571428572

>>> statistics.median (data)

1.25

>>> statistics.variance (data)

1.3720238095238095

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

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

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

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

>>> import smtplib

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

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

Beware the Ides of March.
mn H)

>>> server.quit ()

(IR, A RBIFEEAE localhost A THIMBLEIR %545 )

10.8 HEHAFOAET(]

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

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

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

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

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

>>> age = now - birthday

>>> age.days

14368
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10.9 #YiEELE

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

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

41

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

37

>>> zlib.decompress (t)

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

226805979

10.10 HEEMNE

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

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

>>> from timeit import Timer

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

0.54962537085770791

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

10.11 FrE =

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

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

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

mn

return sum(values) / len(values)

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

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

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

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

10.12 BB

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

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

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

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

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

o EPRbiF 2B EE, 35 gettext , locale , PAK codecs fi.
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cHAPTER 11

REEE T —F ZERSY

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

11.1 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 & SO F4F. BN, PR RRAA IR At j s ay 2 DheE, RN T A5 1EA H
WL MR S R R AR Y o AT

>>> import time, os.path

>>> photofiles = ['img_1074.3jpg', 'img_1076.jpg', 'img_1077.jpg']
>>> class BatchRename (Template) :
delimiter = '%'

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

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

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

print (' ——> ' . format (filename, newname))

img_1074.jpg —-> Ashley_0.7Jpg
img_1076.jpg ——> Ashley_1.7pg
img_1077.jpg ——-> Ashley_2.7pg

BRI o — A N 5 R e a2 45 2 RE AR AR Hh A1 20 BTk . X (AT XML SO AiSCAR R R A
HTML [ 454 200 8 7 SUBARUSCR T e »

11.3 {EFHZ#FIEIEICRERX

struct BHURMLT pack () Ml unpack () B, MTABIAE KRR —dERHCFAR. FHRBIHI TR T
TEAGE zipfile BBRIGIEOLT, AMTIEERM ) —A> ZIP SCPRR A S5 B Pack AURS "H" I "1 7351
PEEP P AT S HBE "< R EATbRER ST 8/ 519 17

import struct

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

start = 0

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

start += 16

filename = data[start:start+filenamesize]

start += filenamesize

extra = data[start:start+extra_size]

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

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

11.4 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,

RUEXBE T HARF K, (HRUN BT A DR AN 0] A B 28 XELAST I M. (R, SEBZ AT 55 MR
e 55 R A W IR R AR 3] — DA R, RSO queue BLbR[iZZARAERY K F HABLAR AR .
AR B Queue X GIHATARRRIEFMMNE, EhTiolh, HhEE, Hali.

11.5 HFRIER

logging REHREAETN AR 4 R IG M H 0K RS R MG T, HEHEMRED S sys.

stderr

import logging
logging.debug ('Debugging information')
logging.info('Informational message')

logging.warning ('Warning:config file not found', 'server.conf')
logging.error ('Error occurred')

logging.critical ('Critical error —- shutting down')
X277 A DA i

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred
CRITICAL:root:Critical error -- shutting down

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

DEBUG, INFO, WARNING, ERROR, Ml CRITICAL.

H GRG0 AE M Python FLEL, AT DA FBCESCOINZR, PAGE & L H RG0SR o w3 oy HAR .«
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Python 2 [ BT WA B (XERZ BN G TT I VTRl garbage collection KFERAEIRTIT) o KA
R a— 5 B BR 5 A A SR 5 R AT

BT AR SRS AR BEAE N, (/R AR REFEEGOH AR R B R EREAT]. AR, BRER
NS HAR AT . weakre £ BLERFLHLH) T H W DURLAAES | BLREIR BT 5. X5
AHFFENS, EXRFASIN DGR RRE R, HONS5 X Gl Al . SN AR A T
BRI R T AT

>>> import weakref, gc
>>> class A:
def _ init_ (self, value):
self.value = value
def _ _repr__ (self):
return str (self.value)

>>> a

= A(10) # create a reference

>>> d = weakref.WeakValueDictionary ()
>>> d['primary'] = a # does not create a reference
>>> d['primary'] # fetch the object if it is still alive
10
>>> del a # remove the one reference
>>> gc.collect () # run garbage collection right away
0
>>> d['primary'] # entry was automatically removed
Traceback (most recent call last):

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

d['primary'] # entry was automatically removed

File "C:/python38/lib/weakref.py", line 46, in __getitem_
o = self.datalkey] ()
KeyError: 'primary'

1.7 AFREIIRNIA

VR T ARG T K T DAEE N B REEORB 2 . (B2, ARBamERAANRED &R,
array BHRHE T —Fl array O X, BRMTIIE, EHGEIAMHERE B R HAA S £ E S, T
H BT T — N AP FAT A B TT R AT BGRB8 CGRBS S i), X T A1) ok
W, BANSH 12 AR TE Python 17 int X4 745 225 16 S

>>> from array import array

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

26932

>>> al[l:3]

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

collections BHHRL T —F deque () W5, BRMTINE, (BN s AT E R, iioE
1AL FRAH BE RN« BRI GE T S B BA A BE A ST R R

>>> from collections import deque
>>> d = deque(["taskl", "task2", "task3"])
>>> d.append ("task4™)

(R Itakss)
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>>> print ("Handling", d.popleft())
Handling taskl

unsearched = deque ([starting_node])
def breadth_first_search (unsearched) :
node = unsearched.popleft ()
for m in gen_moves (node) :
if is_goal (m):
return m
unsearched. append (m)

TER B YIFRSEBLASN , PRl AL T H A T B, B4 bisect BikBA HTHAEH Y21 K%L

>>> import bisect

>>> scores = [(100, 'perl'), (200, 'tcl'"), (400, 'lua'"), (500, 'python')]
>>> pbisect.insort (scores, (300, 'ruby'))

>>> scores

[(100, 'perl'), (200, 'tcl'), (300, 'ruby'), (400, 'lua'), (500, 'python')]

heapq BEHUR L TR F I FOR LI KB FoMERIA H B RIFEEE . XN THREERL T
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 .

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

12.2 SIBEMIME

T AR B IR B 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%

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

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

¥ Unix B{ MacOS |-, &f7:

source tutorial-env/bin/activate ‘

(XA A 2 24 bash shell 511 . WRARH H esh B £ish shell, /7N iZMH activate.csh B activate.
fish JI7,)

T R PR B R AOE UR T ) 2 (AR R A, DA R AR IEXE M R IR, B MOREE A python 4T
BTN R 2 23 1R E Python filiAS . il :
$ source ~/envs/tutorial-env/bin/activate

(tutorial-env) $ python
Python 3.5.1 (default, May 6 2016, 10:59:36)

>>> import sys

>>> sys.path

['', '/usr/local/lib/python35.zip', ...,
'~/envs/tutorial-env/lib/python3.5/site-packages']
>>>

12.3 &£/ pip EEB

YRATPAGE ] — A4 0 pip WIRR PR . THRAMBS R . BOATE UL R pip 5\ Python Package Index
<https://pypi.org> TR, ARATAZEN Bis 151 Python Package Index B2 i /1] pip 2 FRAYIEZR I 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 BFZL s “search”. “install”, “uninstall”, “freeze” Z5%4%. (%7 installing-index $5Fg DA T f# pip
M 5EEESCRY . )

TERT DA S 45 5 LK) 4 R B SR AR T 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 ] B R A FRIGER == MIRAS SR 205 A R 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



https://pypi.org
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WRREH BT MS, pip SHERBIIE L2 T HHE KA RA T AT 288 G50T AR R ) il A
FORAEUZ A j%‘fﬁ”ﬂu Z1T pip install —-upgrade RFARAELTFR B FBT A :

(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 JIR—A3Z A4 FREE MR EASE I ER A
pip show ¥FE/RA XEEEHEKGER:

(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 KR REIIREE 288 B A 3R

(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 LR AHN R, E B pip install KA. —ME IS 51
BIFHAE requirements . txt A4

(tutorial-env
(tutorial-env

pip freeze > requirements.txt
cat requirements.txt

$
$

SR )G AT AKF requirements. txt 224 A 45 6l V6 R I FR P 19— 3B 424k SR )5 FH P T DA
install —rﬁ%@fﬁ% =14,

(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

(T IUakZE)
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Running setup.py install for novas
Successfully installed novas—-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip HELZHEPE. H* pip WSS TR, %207 installing-index 51 . 24495 — N H 75 224 Python £
Bl flien] [N, 2% distributing-index $57 .
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cHAPTER 13

BT 7

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

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

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

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

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

B Z Python B

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

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

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

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

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

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

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

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

&iE
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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 B S LX) AN . A 0.7 I AAE R R PEAS R — A P A
B WEF A ERTE —3CT A REAR WAL E RN 4

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

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

WA ASIEAE? 1/10 Je Toyk ] — bR/ MBS R n 9. F AT (2000 4F 11 ) JLP-BrAy 1] IEEE-754 7 502
SFRRHERILE AR LT BTl RGEF-B#8 2 Python 7 ;U 8L IEEE-754  “XURSREIRIL™ . 754 XK B2 S A
5 53 AIAEEE, PULAER A, VISR 0.1 Hefl g A J72%*N TR X P RERm R e il 4, o T ok
T 53 AR B

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

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

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

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

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

MR R0E S 10 BY—2, el M Tl Py 5 A RAS:

>>> g+l
7205759403792794

SRKETE 754 BURSET 1710 WA UE R

’7205759403792794 / 2 ** 56

TR BRI DA £ SR NECK:

’3602879701896397 / 2 ** 55

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

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

>>> 0.1 * 2 ** 55
3602879701896397.0

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

>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625
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KR REAEAEAE AL B DB 25 T - 1% 0.1000000000000000055511151231257827021181583404541015625
WEIEE (RIERIARAL Python) HONL& /R XSS B HUbBIBE, TR RS Ah 17 (A T

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

fractions il decimal BiHen] SHEfT ST A E A S

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

>>> Fraction.from float (0.1)
Fraction (3602879701896397, 36028797018963968)

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

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

>>> format (Decimal.from_float (0.1), '.17")
'0.10000000000000001"
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cHAPTER 16

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 MYERK/EN, FRAFEDA -s WUS30, UEMASITA.

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,

gix
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APPENDIX A

RIEXTHRR

>>> A2 H A L TP ERA R Python $/RAT . 2 IR T REASS B AR AR M TR RE B A RS 2 Ji o
. APAESE:
o AL P ARERICRS T THERARY Python $2/R5 4%, 4% b, Xt 7 Bars 2 M
(B, Fiss. ISR =E5]), S MEMmz )G,
* Ellipsis NEHFE.
2to3 —/MfF Python 2.x fUH 44454 Python 3.x AL T H, REGSALBRASHR /010 2 AR AT YRS -3 [T FEATTAR ] 46
W2 B AN FHEZS o)

2t03 W EFEFRUEE H, B4 1ib2to3s ML NMISL AT Tools/scripts/2to3. &L
2to3-reference ,

abstract base class -- {433 LR ELFFR ABC, JEXfduck-nyping Bh7E, BHAL T —Fh @ 3 ORI
X, M2 FHAMS G E hasattr () BT AMEE MR (FlHantEH BAR ). ABCHIA
TREMTIE, IRk B HABZE, (HAMIEEH isinstance () ] issubclass () JHAR;
UL abe fHSCRY . Python H 4% WE R ABC HTSLIEH454 (7F collections. abe #idkHr) |
BF (FE numbers ) o i (76 1o Bithdr) . SAERGBAMEAR (£ importlib.abe Rk
H) o ARA] DA abe Bk A H ) ABC.

annotation -- bijE KECR| AR, KEM. REOES SR MERPRE, 8@V Rnype hint KfH

JRrR A R AR AR B A T AN TG, (B4 A . B MR R B b & 2 A O . 8RR ALY
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 ] PEP 526, XJIHINEEHH NE .
argument -- 5 7EVE ) BREAHME L function  (Bmethod ) WH. S84 FWifh:

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

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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c EAAEC ART RETSESH. ESEOTH BTSRRI L A LS5 e A
* [iterable P TERGAEN . 28BIKIE, 3 A1 5 FELA TR g TS 4

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

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

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

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

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

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

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

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

awaitable -- [ZEREN R BETE await Tl PRI S . v P coroutine B2 HA __await__ () JT¥EM
%4, 20, PEP 492,

BDFL “& 5= 2E6mM#kE" WHE X455, Bl Guido van Rossum, Python A1 .

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

bytes-like object -- = Yi0f %R 7 bufferobjects 7 H.fE 5 ) C-contiguous Fh it . X HIEFFHA bytes,
bytearray fll array.array X%, PARVFLIE# memoryview W5 . AR 04 L Fp i il
BAEEAEP R XS RGP SO A SGE T B R
FROUE RN AR B IR . XA RAE SO T E R AT E TR . ARG MR
il f13E bytearray PAJ bytearray [ memoryview, HAWMEAEZR —#HIBEIRAFT A0 AE %)
% HERETENER"); XM RNE T4 bytes ALK bytes X4 memoryview.

bytecode -- ‘¢ {ifih Python JFCHS 24 g1t R 7515, R CPython fifRégs 3R/ Python #2)7  ER AL .
WIDIB S EZAFAE cpyc SCHFH, SRS R BAT IRl — SO BE TR (PT DA G 25 REVRAG B8 2 13
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) o X PR S B ATEAE T R AT AL K virual machine 2t F5YEREA R Python
FEAWL ER T A —E @, A —ERELEA ] Python A 37 .

FATIGHE 24 R AT ATE dis BRI SR AR .
callback -- A1 —ANMERSHCRAE A DA DATE A S 1 54 20 e U FH 1 - iR o 4
class -- 28 KRB e RN . 2 SGIE SR HZ I 5L B B T BV R v 3L
class variable -- Y& FE3EHE UWAZE R, I HAURTERMZ R FAB Y (AR TE R S8 B E0 .

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

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

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

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

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

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

coroutine function -- PpFEFREL 1R [B]— 1 coroutine WA R R, THAERBM @ asyne def {BARE X, I
A HEfL S await, async for fll async with e, X2 d PEP 492 5] A1

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

decorator -- $EHgs R ITE NI — DR RS, EHEGH ewrapper iEEE AR TIREUE . 2EIHAR Y
LT AdE classmethod () Ml staticmethod ().

AR IR, DU AR B0 ST S R Se 55

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

@staticmethod
def f(...):

[ AR S S 28, (Bl R . A X ER RIS 7T 2 0L sREE SO 2858 SURY SCRY
descriptor -- §liik#s (TEX T _get_ (), _set_ () Bl __delete_ () H¥EMMNE. B—PLEMHE
HHERZRES, BRI T S B A R L . EEE T, a.b RARE. R E SR
— BT STE a R FHAERATN b BIXTE, BAR b — R, WS X R b 4%
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Tiike BEARA SSRGS 2 IR AR Python (1Y ¢ 68, XN 2 1 2 B BEARIE I BLA , (04 B2
Jriks JEtE. ROk BESOTIRLA BRI G AR

B KA ERIFEE 7T 2 descriptors.

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

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

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

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

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

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

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

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

N

T H.

f-string -- f-F 4P A £ 80 F ' BIARR TR P I EDE RPN AR B AR AT R I ERY
5. 2, PEP 498,

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

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

file-like object -- SLPERM G file object WR] i,
finder -- 4Ry —Fh S22l A g S ARILH loader FIXTS

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

L2 ] 2 0L PEP 302, PEP 420 £l PEP 451,

floor division -- [n] F VBRI 7] T 8 A B B BB B B . el T U R AR IB BT 2 // . BN,
FxX 11 /7 AWMTEGRE 2, MSZMERFEBELERERE 2.75 . #E (-11) //
4 R[] -3 PRk -2.75 @ T AGRIMEE S, Il PEP 238,

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

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

PRI HETEVA R PEAR I function —7
12 F variable annotation F1 PEP 484 X} I REFIHEIA .
_future__ —FhPhIEHe, IR 53 TR E 45 24 i AR RS N A2 BRI o e

i?.(iﬂ}er/\ _ future_ BIIFXTHE A EAR EORE, AR DA B AT i O AGE 7 PA ST BN
ZRIA:

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

garbage collection -- K YNl RO FEA A B 7725 BB Id A2 . Python S i ad 5 | VT AIOM— A~ BEAS A6
%D?T@‘Zﬂﬁﬂ‘%'lﬁ%E’Jﬁﬁﬂnﬂﬁlﬂﬁl%ﬁﬂéﬂhﬁiﬂ;&ﬁlqﬁlﬂﬁ AT DAE ] go AR R4 i 135 ] it -

generator -- 2L )& R[5 —generator iterator [ RREL. BB ARG R AL, Klﬂﬁﬁ?ﬁ@@ yield ¥
R PAE A — R YIE LS for-IEERI B next ( ?éﬂzéﬁ_ﬂ%

RTINS R, (BRSO T TR £ AR B ik ﬂu%ﬁﬁ%{ FEFGRELIART S,
I EFRVARE S S

generator iterator -- LR85 %ACES generator REUTTRIZRINT A .
l/l\ yield &IGAFEHEARE, CEL M EPITIRES (OFFREFA BN wy 54]) . 4% £ &
Bk REWER, EEMNBEIFOLEREEIAT (X5 FH A MBI U6 043558 R A2 AR K

generator expression -- 4 g5 LA Ik o] — PR A AR H)FRIL b%ﬁ.%@f?%xﬁ%ﬂjﬁf:ﬁﬂ?ﬁmXT
— AR JUEM for ), PAR—WER 1 A, AREGRBR S WINZREUE—
HE:

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

generic function -- {Z IR %L AR [A] B2 B S B R B VE R 21> R BT A R pR . 6 I8 s 2 Hh R BEGREY A
SR 2 % fol FH RS S B

FiE S Wsingle dispatch RiEF4<H . functools.singledispatch () H/figs A K& PEP 443,
GIL Z: W global interpreter lock

global interpreter lock -- 2 Jsyff BEZT T CPython fEREAR PRI —FhBLE], B Rl DR ) — I 20 A — 2R
AT Python byrecode, WALHIE T BCEX G (f4F dict SFHENERM) I L5 FEA 2%
4=fijAk 7 CPython SCB. 43RS ARREAS I BI (15 AR Rl 2 A AT S (8, AR Rk T e 2 AL
s ERHATIE.
A, HELEARE B =07 R RS R T A SRAT T SR S AT 55 A s 45 s A IR GIL
BEAh, FEAT VO #AEHB 2 SR GIL.

A —A~ (U\Efkéﬂihfhﬂé%ﬁﬂi RN ) “QEH%*M TRREAR IS5 T AR IRAG TS, R A 2 4k
TEAH B AL PRAS I OL T P RE « PAE v R AP 8 a8 1 iR S B AR IS B A J% AT B X DAZE
P,

hash-based pyc -- 3§ T-Wy A58 pye 5 X R I8 SO A G (BT 3 B J5 48 50 st TR) DA ff 2 HoAg e 2 i 2 A
XA, 2, pyc-invalidation.
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hashable -- WUy — > %F 500 M 7 (8 Q0 SR AE LA ey LI N6 R e s, SRl Tob A (BEFREAEA
__hash__ () k), IAIPAR HAb X Rt AT e (BEFEEA _eq () FIE) . WBHEN G0
TEA MBI A E L &5 R A & A .

TG A PSR SRR P SR AR B A BT, PR DAk S B 8 A PR S8 s A fEL

KZ% Python HH R AT AE N EXT QA2 Al WA A i) WSS (Blang) Rel ) AT A; ARl
iy (BITCA frozenset) (M ENIRYTCR I RIS A A R AT A . )@ SRS B R 3
WA AT ENTERE R —2E A ME (B S B HE) . e LB T e
id ().

IDLE Pythf?&n # IDE, “GEIF A S5 IEE” W CHEE . & Python FRifE A4 T FFHF ) S A S dE e A1 AR
R

immutable -- AAn[4E BUAFEERIR G A QAT . FAFRNICAL. XX SN BB . N
RALAFE— DA FRIE, WDBIEGF NG ENET EH BN AEA I EETZIER, fm
(SR EiUL

import path -- A HEZAMMIE (Bk2450) A3, SPEEIpath based finder I KA FA
Hbr. fESAR, HAETFREFKE sys.path, HEIFRFA UGB ATRER H RN __path__
JEME.

importing -- $ A &ML 1) Python fRADRE A ) — MEER H ) Python 45 Bir{f F i 72 .
importer -- Ay BRI IEBIINTS; WAL BEE T finder XJg&T loader

interactive -- 28 . Python i 7 — X2 H A EREAS , BIMR AT DAEMERES s A7 et A TR A ALk s, 7 EITA
IR AR . AR AT SEMRS) python iy (HLAT ATEVRIVI ST ALIT 4635 B rpg R A 7 3 5
) o FERH AR SR I B HR AN A I X AR KSR (LR help (x) ).

interpreted -- fiFE%Y Python — @ MEREALUE T, SZAXH@amIFMIES, RAPIHAX ST 717 54
AR HIATE I AT IR o X R PR SO T DA L AT T AN A6 S X B T AT SO s AT R
RTE T R R H g R A AT KRR, R AR RIS TR R . & Winteractive,

interpreter shutdown -- fRFEZS JGPH A 2R Al Python MEREGHRFUEA —INMFIRIZ T BOT 22 BT
HEDECTE, FIABTEHRANS Fh N TS . BRI EDI & . Xl A e S
e B 55 5 | [l 8 R AR S0AT o FE R PR B AT (R AR W B B B A b iy, R L sy B UL
EAFARC (LB 0T R s L 45 ) -

FEREAS S 2R P R A __main_ AEHEITIE T IAS C 58 MR T -

iterable -- W[ RAURF R AEDS 72— 1% [n] FLA A T AY XS 5o RO SR B 104 e A e 21 26 2 (Bl 1ist,
str fil tuple) PAKFLLIEFHRAIGIN dict, T Z AKENLT __iter_ () FESUZELIM T 5
7 ) __getitem () JIRMIER A E LM G

AR LT T for TRIRRA R 2 HAWRR AP HNHTT (zip () map () ...)o J—PH[EAR
MGANERSEAEH N ERE iter () B, BE&RENZMEEEREE. XAEAIEH TEEEGH—
W o AR BT R, REFEAFER iter () B HOAHERET SR . for iIBMEN
PR S AL BEAREEAE B8 — AR P A iy 24 728 B R AEIE A R AFE AR . & Witerator, sequence
PA S generator,

iterator - BARUZF JRFIR —EALIRRAIXI S . ERMMIBEAAH _next__ O ik (B HESNE
PBREL next ()) FFBAIREIRH I, 248 KT R A5 % stopIteration S, FIX Mk
REFZ BT RER, HEHHE __next_ () HEHSFHKEIK StopIteration F#. %
RALURA __iter () JIIEARREIZENAX G H &, NIHEA e @ n AR, g
AT HAREAR GOE KA. — N RFEWBIINEILE S R EL VT AR RS, A
X5 (B List) FEARBERINHAAA iter O BEEURTE for EFF T EERS A — ik
e WERAE BN DL F AR 10 2 AUAR I 2 2R 017 2 BiA AU AR e R ] — A U 4, (A
BRI R

W25 B £ typeiter,
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key function -- St pR% FH bR KO FRRE B RR 0, 2 REAS IR [l ] T HE P B HF LB E R AT X Bl Locale.
strxfrm () T4 AFEREE I HE T 29 %€ 1 HER 1 .

Python A7 ¥ 2 T A 7o VF Y B ek HIOR 5 il JC R 9 HEAL 820 4107 30 Hd 48 min O, max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA KX
itertools.groupby ().

FO AR 2R . B, str.lower () HYET DARVEZM K/ INEHEFE B H 4N,
B lambda FIAAAIHE, B0 lambda r: (r[0], rl[2]). A operator il
BT AR AT Y . attrgetter (). itemgetter () flmethodcaller (). iHAF WMHEF
— T DASRIRR A 6 o K0 75 9

keyword argument -- o8t 8 £ Wargument,
lambda H—A> i lexpression 14 BUP) B2 IR R L, FRIBNSAET R BT BORIE. B4 lambda 5L H)VE N

lambda [parameters]: expression

LBYL “SE&FGHR" WX E .. XU g 5 KAS SAE TR ) slcAr 2 i e S A pi g 2 .
WA G EAFP 55 Ot e, HRp R R 4 £ 154)
L LAY, LBYL FRSSE “&F” Ml “BRIR” Z R R4 05ad A . filan, PARARS if
key in mapping: return mappinglkey] A REH TIEREEAEZ 5 HAMLREIN mapping FHF5FR
T key T Hi 55 o XA ) AT JE I N B s 6 ) EAFP 5 2R bk o

list -- 514 Python [N'& [} —Ffisequence. HIRH FH)F, (HERMTHAME T P mAsEEs1%, By
Vi TCR I - O(1).

list comprehension -- 5| 4b H— 4> 7 51 v i e G 8RR 4 0 R Ik B 45 2R 5 R — PP R B A
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] BHEK—0
B 255 o A B oS FERREOS W AR (0x.) SR Hih if AR EER, Q2R A w
range (256) WA TCERA AT,

loader -- JIERZS (1 TTMEBIIR G . BAABUE L 4K 1load_module () Wik, INEEREE H—Afinder
RME . S0 PEP 302, X}Tabstract base class B2 I, importlib.abc.Loader,

magic method -- B Jjid: special method W)AEIE 2[R XA

mapping -- WS —FSCRHE R AR S T Mapping B MutableMapping flI5 B2 i Al e 7 A B 25
28015, W2 H T HE dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder -- JLPEFETEREY sys.meta_path W ZRITIR B finder, TCEEARE LS S path entry finders
FEAE RIAEFF A A o

{E#H importlib.abc.MetaPathFinder [ fICIE IR AT sC LA Y.

metaclass -- JLJ& — M TRIERMAE. Fg LEERY . BPWMERYR, TTRATEZ LIR=A245
FRUEA RS . R DN R B e s 5 A AR N ERIASE I . Python B4R 52 ATE TR AR
BHEXITE. K FOKIEA TR EXA T A, B FRE B, Jee nl Rk sm A e e r ik 7y
Z. ENCHA TICREEDIN H & ARt IR a8 SCH g, AR 2415 .
L% 52 I metaclasses

method -- Jj ik TEFENTE CHYRRE. RV AIZ IR LR — BRI TR SR BCEE B SAE A
HEE—A~argument GRE 44 M self). 50 function fnested scope.

method resolution order -- Jj IEfFHTIIT 7 A AT P e 16 A 11 Bl 03 IHE 2R TR B B S JE e« i
#2 Python 2.3 J5AMENTINY THEHE 2.3 BGE Python AT &% BT HIAH K EARITEN .

module -- Fie HXFRE Python HUH)—FPLH A AN, AR EA M fiv 44 25[0], A5 L5 Python X
G0 BRATE L importing FEAEHNZE] Python Hi

5 Wpackage.
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module spec -- BiJ R — A~y 2 S ), Hd & H T s B g8 X 3 AF E. & importlib.
machinery.ModuleSpec [SZH.

MRO % lLmethod resolution order
mutable -- w4 AR AT ATEH 1d () PREFEDE G OL N SR HBUE . 535S Wimmutable,

named tuple -- H#5c4l Rif “HAud” o] {HHAEM 4R 5o, BB RS | TER e 4R E
Pt R AR B s . AR AL sl A W] BB A LA

HLpERNETEAICH, U time. localtime () fil os.stat () WREME. 57— FF2

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

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

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

True

e FL A TR Y B (B B BIT ). At , B4 TR nl il R e U tuple QR I E L
PFRFEBR AR AR . XM AT LS, siE i L) %l collections . namedtuple ()
Bl Je—For IR S T4 5k B H 4 TCAL IR A

namespace -- iy 445 M) 44 25 B @ AF S S . s 250 Rk, ERMNER, a3 2P e
AN (FEHEZWN) . 2SR a4 vh 28k SCRpsiib . BN, %t builtins.open 5
os.open () A4 H 1) a4 28 [0 R KA. i 24 23 )30 5o WA RS S BB eR B 35 B B8
"R 4E . AN, random.seed () B{ itertools.islice () XFEEIAR T iX R EE
B random 5 itertools - HISEEL .

namespace package -- fit %423 [M[{4 PEP 420 fr5| AW —F U -IVE TR g8 Mipackage, A4 23 [0 A 0] DA%
AL FoRY), Had I Sregular package N[R), PEREANEA __init__.py X,

FHAIZ Wmodule ,

nested scope - Ik AL 46—~ SBT3 B RAONE /. (AN, 653 WAL Py XA mACTLLS
HIE B . R E RO S5 AR X o . A B S R T N2 1E
M. R, &R ENESWERT2RMmA 250, @i nonlocal KEFN] T AINZEH
i

new-style class - B T FL I EL BB A7 S0 B9 S0 IR 42 72619 Python A, LA BT
JEREAL T Python By s RIFRFE, BN __slots_ | fliibfF. FHEJEME. __getattribute_ ().

object -- Xt R ALATHARES (BMSE) PAKTUE XATH () HEdE. object 2T new-style class [

RUZEHFESH .
package -- fu, —Fj ] 1 & AR a3 IH AL & 180 Python module. MAEAR LV, @A __path_ J&
PE) Python 5.

Y5 % Wregular package Flnamespace package.
parameter — J§5 funciion (sKJ79%) 5 LA LK, B S BARAT DABE 10— arqument (A 500
WE, 2M%%). HFHAES:

* positional-or-keyword : (TE BT, HEE— W DAL H S A R AR DA 50 5T A2 %
AWES . FREOARES LR, BN foo HI bar:

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

* positional-only: {LFROIE, & —H BB EL ARWS . (WRAETE 2w i 7 R BUE X
WIESHNEFEMNZ G A / FRRE S, IR posonlyl I posonly2:
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def func(posonlyl, posonly2, /, positional_or_keyword): ...

o keyword-only: {{FRKHET:, F5&E A HABH LT KBEFAE A SE. AR 5 FIE S 0] 7 R
E LB S YR & BA AR B IS B ETE 2N AN S TS 2 ii— * ke X, By
TATHY kw_onlyl F1 kw_only2:

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

* var-positional: TZERIE, F5E P DASRBE R — MEBEEE I LB SEH R T (MOIE AR 2
CEZMMESHZIG) . EMESEETEES ARG « e 3, BT H args:

’def func (*args, **kwargs): ... ‘

* var-keyword: TIAESHET, A5 A DMRGUE AR R8T SA (FEIMTEHALE 2 0 2 i X i
TSHZIE). RMESAEETETESAPRETMEA ** e L, BIA LR kwargs.

FES I VAR 45 E AT it B4, B R] AS Ll e S A0 i BRI -

B2 Wargument RiGFELH .. ZEEESHX HFRYE ILAE, inspect .Parameter 35, function —
T PA S PEP 362,

path entry -- 48 A 11 import path I —AN AL E, SBiparh based finder R IREEF AL

path entry finder -- J%12 A D2 (£ —R[R X %4 sys.path_hooks (Bipath entry hook) & [8] ) finder
ARG g iE i path entry S 78 (iR
55 H importlib.abc.PathEntryFinder DA TRESARA DA Has IrsC B &1 12

path entry hook -- B#EA HEg¥ —FPRf R FHXTSE, FEHTE WM & 4R KR 2 path entry BRI DL T Reds (8
H sys.path_hook 3Rk [El— path entry finder,

path based finder -- J£ TR AR A RS BHAR—FP Lk 12 & 48 5, A[HE—ANimport path g $R st .

path-like object -- B IARXT R R E—A RGNS . BRI T DA — D TR IEIRI str 8
bytes X%, [ PA— LI T os.PathLike MM S . —A3ZHF os.PathLike MHUAIXI S
i@ A os. £spath () REFEH N str B bytes BRI RAEHIE; os.fsdecode () Fl
os.fsencode () A5 B RIS str 3 bytes BHPLER . XI5 EH PEP 519 5| ARy,

PEP “Python M3 H#EI0” T X465 . —A4 PEP sl — 1%t 3ckd, JH k1 Python #EXIRMLEE, itk
—~ Python [ R Ko b BE ol 3085 . PEP I 24 H SRS 1 1) 952 AR BOAR A0 IR ISC M 1 D PR o
PEP [ @ AE R4 B RR I I WSO AL OGP A 1) 8 S 5 DA B A b 20 AL Python [R5 DSR4 5
SR E N . PEP (IMEE A TTATAEAL K B IR, I BB ) 2 e A SR
=L PEP 1,

portion -- #85y AR — iy &4 SR A H SR A SRS (W RTREAFRCT —A> zip SCPFI) , FLpsE UL
PEP 420,

positional argument -- i BB 5 S Wargument,

provisional API -- ¥{5¢ APT ¥ 7E APL 2 4580A R HERRTE R E FE 1 i) J5 A NECRIEZ Sh I B e 1. &
RIEE B A S FAERUL, EREHGARMC N, wln] BETER DI A8 A D2 R oL
THAT RGN (HEUFEBRZED) . WA ESOE R BEIET - (UE APL#IAZ |
R TR B B IR R o 0 A B A ] RE X A
B2 A2 E APLRUL, [l 5 NARA Yt PN I G BRT Jy 587 —— AT 150 R A DA
SRS B —Fh ) S A R R T 5
X APAE B AR SR VR E PR RSN BT E , A 2 T MR KPR SRIE BT IN . 115 L PEP 411,

provisional package -- 8194 5 Wl provisional API ,
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Python 3000 Python 3.x %A Lk AUWERR (X144 FHERAS 3 i) KA b R TTIN A I B L T )« A
YN “Py3k”.
Pythonic $55—~ B al— B AU S %5806 T Python 15 5 i RO XS IR S, AN J& 68 ) At o 5 v i )

EI"JTE%/\EE*IMW% i, Python fH I KA 2 1] for L%’Mﬁﬂ?léﬁr — AR R T T
o W2 MG FBAXRREH, HIARZAZE Python A I SO ] — M T4

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

T FE Y B 157 5 B Pythonic (77 34 k& X FER:

for piece in food:
print (piece)

qualified name -- OE#FR —UARUS D BEIIA PR, R BRI 42 Rt IR B b SCIR AN 2E
BEOTER) BT, MHEE I PEP 3155, XTI ERAYRERE, FREAFRGXRATR— ﬁt

>>> class C:
class D:
def meth (self):
pass

>>> C.__qualname___

lcl

>>> C.D._ _qgualname_
'Cc.D'

>>> C.D.meth._ gualname_
'C.D.meth'

DT HIABSRES, T T & AR BRI DL S R A i A, S TR AL
4, filan email.mime text:

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

reference count -- 5| H VB XX 20951 FHIECE . 24— X205 TR AR, e 3R ot
e 51HTTHECHT Python AR U@ # 2 AT WA, (H'E R CPython LI — K HEICE . sys FRELUE X
T—A~ getrefcount () pREL, FEH G AT E R B4R EX L5 T4

regular package -- M LFH B package, B ER—A _init__ .py XMW H%.
%% Wnamespace package

_slots__ —FPEYESE NI A, L T 5GP B S8 B 1S X R AR R S R A A BRI
IARGAT, RIS AIARD), St RORBAEDBAR UL RN, BN IR,
HH A5 KRS

sequence -- 351 —Ffiiterable, & Ffilid getltem ) FREIARTT VR B RR G AT R SR I
T T — A RBIFFIRER) __len_ () Jiiks WEE’JV?J*EA% list. str. tuple Ml bytes.

VB dict hiH  getitem %1] len_ THOA N E TSRS, FoAERA

%%Hﬁﬁﬁfﬁffﬁ?ﬂ@hnnuﬂabk?ﬁ%ﬁﬁﬂk%&%ﬁo

collectlons abc.Sequence I HELE X T - PMHFEEMWE DO, BEFE __getitem () F
_len_ () ZANNEINT count (), index (), _ contains__ () fl __reversed_ (). LI L

TY%T%DEI’J*ETUJEH% register () REAHHEHM

set comprehension -- 541X AL AT EEAKT G o B A 80 TR IR IS5 R E A1) —Fh BB 5
results = {c for c in 'abracadabra' if c not in 'abc'} BAENFFEES (',
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'd'}. 20l comprehensions.
single dispatch -- Y53k —Ffigeneric function 53R, HELHZET A SEIIRBORIERN .

slice -- Y) )y W RS TR Esequence B—34 B 5. YR & @0 FARPRICREIE), 1E [1 H4AH
JINPAE ST, flil variable_name[1:3:5]. HHES (FFR) ARictENERMH slice X
%.

special method -- }§5% Jj ik —Fi Python [ ik, RIS FER A THE E BAE T IARINGF 45 . X
MR TR RRHBUT 2o FEIRTTIAR SCHZ: WL, specialnames .

statement -- {54y 150 R (— MRS CH) AL, — KB R PAUE —Dexpression SEANTA
FKHEFRILEM , B 1E, while B for.,

text encoding -- SCARIRS H TKF Unicode P45 52 4 fith A 45 R 1) Gm A2 -

text file -- UK U —MBERS TS str XR I file object . 38R — AN SCASCASE B2 15 7] — A T8I 1) 719 114 54
I H b iext encoding . SCARSAFRI B FALFEASCAK ("o 3w ) FTIFRISCHF. sys.stdin,

sys.stdout DA io.StringIO LM,
WS Ebinary file TRREVS S F 7 23 2 SUHXTA .

triple-quoted string -- 5 "5 4F il B REAW = MELSXG]S (V) MFHRGS (C) BWTEH. ENTEDRE
ESERSM A5 SRR TR A AR, B2 ZMAL. ENAVHRETATH NS AR
SR SRS SAING S, IF BT ARSI AT Jowh (] AT, TE S SORY 74 e IR I 4 1

type -- JHI A guiE—A Python Xf & TAHAMIS; B X SREHEA R, BHEXGAKA, Al pe
ViRIBER __class__ J@M:, di2iliil type (obj) KIKHL.

type alias -- JRMUHH, — NI [E SR, B FURIEIRAURIE A5 E PR RAT
RAUNZ VR R i 2 3w o il

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:
pass

AT AR i Al

from typing import List, Tuple
Color = Tuple[int, int, int]

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

Z: L typing fl PEP 484, H A4 X} B DI ARG TR REA .

type hint -- RMFLR annotarion F7A8 5 ZEJEME. BRETE S B0R WA € BUH R ZE 8L,
RAPLRE T AT, Python ABRIEAL, (HIH AT XS A 4 T HEAMER , F a1 IDE SZEAL
b S E.
A, RIEMER R R BRE R W A typing.get_type_hints () Fyhi], {HJEHRAS &N
A PAo
2l typing fl PEP 484, HrpAg st sboh BRI F A

universal newlines -- Wi J{#ief7 —FF LSO 7, KU FIr A M-8R BT d bR - Unix 14745
WAE "\n', Windows [NZE "\r\n"' PAZIHAR Macintosh [JZ5E '"\r', Z 0, PEP 278 fil PEP 3116
Ml bytes.splitlines () THFHEZ LU,
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variable annotation -- 28 5k XS BB 2SR M annotation.,

AERREAS RSB IR, n] et oy (A

class C:
field: 'annotation'

AR EAREE TN AE R 2 e 0 BINDA T AR B2 int RAUM(E:

count: int = 0

AR B AR YETE R P AN ARRE I annassign —35 .
&% function annotation, PEP 484 F1 PEP 526, H.isf lbZh GG FE4NHHIAR .

virtual environment -- JEfIIAEE —FP R FH MEX R B 2 TH 3RS, FoiF Python FH PRI, FH R P A & 2E Fl
Ft4 Python 43 K ABI A ST E [ — R4 _izd i) HAh Python W HEEFAIFTH
W&, venv,

virtual machine -- Sl — & 56 438 2 B2 LR T B AL, Python FE UAL W] $0AT 52 17 L 4 35 4% T 2B K
i) bytecode.

Zen of Python -- Python Z#ifi %1 i} Python ¥ty i 5477, A BT E@ SN XAIES . AH AN
FAER BSR4 P A" import this”,
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i A

XLE R T Sphinx M reStructuredText JEAJl1), Sphinx J&—4>% AL B Python SURY I 4 5 1Y SCRY A JAS -

AR R T AL IR, AT IG5 ), IG 0 Python A< B o SR AR UL AR DT mk, 17 7 i
reporting-bugs [ U215 o FATBERTIGAHT Y IE !

FE I
* Fred L. Drake, Jr., J5lfi Python U THARZ BIl5E %, AR SRZ A1
e Docutils i H , Z¥WiHZHE T reStructuredText [ Docutils Z14:;
* Fredrik Lundh f37 H Alternative Python Reference, Sphinx M H153| TR Z AN HI S T

B.1 Python T8y Rk

AARZ X Python 157, Python FifE A Python SURA TTHRAY A, Bl Python JEACHY K A7 1) Misc/ACKS 3L
T TR

it Python 1 DX ARNTTHR, Python BEHIA T AL HL (4R SO —— S RAI ]!
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7 B FiF AT

C.1 zR#pImE

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

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

2000 4£ 71 H, Guido FI Python #.00FF & 41 BA %4 %] BeOpen.com £ 7 T BeOpen PythonLabs [\ . [F4E1 H ,
PythonLabs [#]BA%% F| Digital Creations (¥} & Zope Corporation; [, https://www.zope.org/). 2001 4£, Python #x{4:
H 42y (PSF, I https://www.python.org/psf/) 57, X &A% A4 Python AH S AT AU A1 @ iy 75
221, Zope Corporation FI{E & PSF [ B i i1 .

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

XfhRA | RE F EE GPL#%?
09.0% 1.2 | n/a 1991-1995 | CWI =
13215212 1995-1999 | CNRI 7=
1.6 1.52 2000 CNRI &
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI %
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF P
2.1.1 2.1+2.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2=
22 GEE | 201 2001 %% | PSF =

{Efi: GPL #A T AR M Python £ GPL N k1. 5 GPL AJa], Frf Python ¥4 Al AR FL &4 R 1B MG
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A, T JC T TR T A Sk . GPL AR A T IE (15 Python R PAS HVETE GPL R & AT HIAF45 & B ;
HHERFAHENATT .

PR ZAE Guido $55 F TAERSMNTEIEE , MG LE 2 A8 vl fE .

C.2 FRERE LAH B E A Python Bk FOF ¢

Python A SCRS ) A 14 0] SRR PSE 4 T 12 7033

M Python 3.8.6 JF4f, SCRE A AYZASBI . AEHE- AU A TR R TR & PSF VR ] PRSURI SR 45 2 BSD +F T HXE
VAT

H28 40 5 AE Python HHF @I TR YRRl . XLVl & SHI R VAT Z N — 21 i . A KX 2t
AR SE RS RAE S I Tk 0y 78T 55 3.

C.2.1 FHF PYTHON 3.8.8rc1 #9 PSF ¥F o] il

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

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

3.8.8rcl software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative works,

distribute, and otherwise use Python 3.8.8rcl alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's notice.
—of

copyright, i.e., "Copyright © 2001-2021 Python Software Foundation; All._
—~Rights

Reserved" are retained in Python 3.8.8rcl alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.8.8rcl or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—~hereby
agrees to include in any such work a brief summary of the changes made to.

—Python
3.8.8rcl.

4. PSF is making Python 3.8.8rcl available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY REPRESENTATION.

—OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.

—THE
USE OF PYTHON 3.8.8rcl WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.8rcl

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.8rcl, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.8.8rcl, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

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

BEOPEN PYTHON FFi 4 a] pS 5 1 i

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

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

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

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

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

(Rt
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6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥#F o] il

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

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

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

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

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

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

(Fotakss)
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7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 HF PYTHON 0.9.0 E 1.2 g CWI iF 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.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.8rc1 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR

CFItakss)
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OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Wi ol S5
A A2 Python BATHR AR A5 = I Bl ERO VE AT RIBOHITIL, Gl B A 52 8 LR IR K

C.3.1 Mersenne Twister

_random IR E E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 25 1,
. PN e siR (F5):

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

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C3.2 EEx

socket #HH ] getaddrinfo () Ml getnameinfo () REL, XLEpRELTFEIDAE WIDE i H (http:/www.
wide.ad.jp/) Y EAMIE SCHEH

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.33 RLEEFIRS

asynchat fil asyncore BHALE DA R EEHA:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &1

http.cookies Bl &PLFFEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITERR

trace HHALE AT A

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#h

uu AL DA AR

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML i T ERAH

xmlrpc.client fEHVELEPARAR:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

(Rt
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll A PATR ERE:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BT kqueue [ AL AR FEIH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

(Rt
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 3441 Marek Majkowski’ Xif Dan Bernstein f] SipHash24 VAR5 BEALS DA NS HA:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c UL T CiHEF ) dtoa Fil strtod p%L, HTHF CiEF AUE BBV FAF R 3E1 745645,
David M. Gay ) [a] 44 SCHIRAE T, Z 304241 n] M http://www.netlib.org/fp/ Fi%. 2009 4£ 3 H 16 Hi 2R F|
PR D SO 15 DA BBUBCRITAAF W] 7 B

/****************************************************************
*

* The author of this software is David M. Gay.
*

* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

********~k****~k***********~k***********~k*************************/
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C.3.12 OpenSSL

WERBAE RG], W hashlib, posix, ssl, crypt BLER{{Ji] OpenSSL e mithfi. Boh, @M T
Python [f] Windows Fl Mac OS X %32 /7 ] fiE t4f OpenSSL (%45 D, BT DAYE ILALBF1 i T OpenSSL #41]
R 5 DL

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

L T S I S N S S S S N S N S S TS N S S S A e I T S N S S S N
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SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eayl@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

L I R SR T S N S IS S S S N S N S N N S S S T S N S N S S I I A

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1.

Redistributions of source code must retain the copyright

notice, this list of conditions and the following disclaimer.
Redistributions in binary form must reproduce the above copyright

notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

Eric Young (eay@cryptsoft.com)"

The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).

If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

(Rt
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THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]

Lo I A T I S S N S

/

C.3.13 expat

BRI ——with-system-expat FLE THE, B pyexpat § ARG M5 expat PRI DAL B

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINEFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.14 libffi

FRARMIN ——with-system-1ibffi WU THE, BN _ctypes ¥ HNE (17 libffi JHEH5 DM E):

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘"Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

R ARG EAREIRY 21ib AR IHT ek A, W 55 2lib PG 8 DR 2 1ib 37 J%:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {#i M A M S IR AL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

KedE#i ] ——with-system—libmpdec BRE T, G0N _decimal FiHERE 07 libmpdec JFE )% DI
.

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

(Rt
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THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N i EH

test £ (lib/test/xmitestdata/c14n-20/) 1] C14N2.0 ik 2= 4F S P T W3C W 5l https://www.w3.org/TR/
xml-c14n2-testcases/ , FAR#E BSD 4] IF (=430 K47:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that
the following conditions are met:

» Redistributions of works must retain the original copyright notice, this list of conditions and the fol-
lowing disclaimer.

 Redistributions in binary form must reproduce the original copyright notice, this list of conditions and
the following disclaimer in the documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS”
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBU-
TORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUP-
TION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY
WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.
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file
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