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CHAPTER 1

IR BIEH =

AR FADEN_ETAE, BfLsaBibeasife. i, N KSR T a e, it
MRZ B8 7 SO B RS 2 (A IO B i 24 H AN TR R S e o BT REVRAR S — A/ N g Bl 12 1 1
—AFRFE M LR, B AR -

MR LA RN G, VR BERR 40 S — L C/C+/Java i, (HESEAHEF MRS . fik. Wi,
RO ERAERNE 7o nlAEAXFRNE S — A, AR ARBRBTY TAE 1. BOARE T, ATRASE
FRECFYEIES , (AARAEDS T A — N, LTS0S — R = 7o

A8~ , Python 1EUF-REW BRI FEEL .

XX AT 55, YR AT AT Unix shell P45l Windows #tARPHSE /K, {H2 shell BIA iR AH K AL 2h SC{HAI
BrseAs, IAGE G GUI B s it % o ARATAE —A> C/C++/Java F2)7, {H il BERIRHRZAR K 1
T if1E] . Python f) il ST &1, T PAFE Windows, Mac OS X, DA Unix #:fERZE LA, i Bl
DAFE AR B PR 58 1 T A

Python fRAZ) ], HER—FEIEMMAETE T, RITREBIEH, WSFFRIFF, i shell
AR BESCIEREhBE . Python sfd@ ittt C i F 2 R dr, i HARh—Ft “BRMET", Ef
RN ERE R, I RS R BT S IR D X e e A SR 26 AL, Python BRSNS Z
T, S Awk EL 3 Perl, 1l HAR Z 2K PUAE Python rf /D AR LE I 5 Al A fr] £

Python FRVFARFFAR 3l 73 4 REAEHAU A Python A R E A M I ROBEHL . B NE TRZ ROFRIERIER, fRn]
PATE A} b AR FF—— WA MBI, TFiR~->] Python Zife. BIaN, —UJNERHR Bt anSCrf
WG, RGN, BT EREIEA W N TR R Tk,
Python 2 —FEREALE T, AERLPIT KB BErT DANARTT A KRN R], [ROMANT SEgie MBER: . REasR n]
PARZH AR, ARt il AT S R, B — 28— MR, BB TE AR ) BRI R
WiThee. EdR— TR RS
Python #5574 55 & S22 1M1 53 32414« Python fURIEH HERIFEINBERY C, C++, Java UM Z , AT
JUANEA :

* BB BFLVHE R RR RIR A

o ACRL BRI 73 J 4 MR AR T AN 2 O A 5 5

o AFEEHEE RSB S
Python J& “H[4JEMY": WIRVKANEE AT CiEF Ry, WUAEMRA D) MU A REAS TN I 1) PA) 5 bR A e
B, ALK BRAE AR R REIEAT, i 24 Python R R 1 PR LMt AR P (9 o (LU ANBE(:
HIRIEDERE) . — BARFIEAER: 1T, wiAETE Python RS i ReslE 1 CIliF MBI T -
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ISR —F , XFPEF 945 (python —iA| B “BElg”) #5344 F BBC TrH “Monty Python () K47 Tk
A7, S ICATSBcAT KA - AESCR ] Monty Python RIFHLARA SR BV, b2 W !
BAEIRC 2% Python BRERFIGA T, AHZRA T L8417 T BRI ESE B ARMHE, A%
FEBATE R FY 52, 4% Python R bL .

TET—8Y, UM ARSI TR BERAAAR, (X Teulagempl R, RIEH X
.

HOREM HAR TS R 7 Bl A 41 Python IR FH ARG H AR ZIAE, THif2 R YA THATHIEL
PR, RS RBOBER, 2 — P, nsw . e k.
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CHAPTER 2

{5 A Python fE#¥&8

2.1 RS

7t Python 7] F AL#5 I, Python fifRELs# 1 iTE /usr/local/bin/python3.7 ;48 /usr/local/
bin FER Unix shell [ 2R E 4224 i, X FERLRE HEA A2

’python3.7

SRAEIZAT T o TR T AERRZEAE H SR, B ARRERR AL AT REAE IR ML Ty 5 AT DA MR B 1) Python K
4, NERKAGET R (N /usr/local/python g HUAH M ki)

1 Windows #L#%_ 2448 M Microsoft Store 22234 Python 2 Ji5, python3.7 ap2 ¥ n . WRRLH T
py.exe JAsI#Y, MREFAIPAMEH py fi34. 2 setting-envvars | fift H At 5 ) Python 775
TEERRTF PR A USSR AT (FF Unix R4EH 2 Control-D, Windows R4 H 2 Control-z) ik
AR IR PR RS R 00 WRXAHERNE ], HRIETTAGX ARl quit ().

FRREAR AT dR B D) BB FE SR GNU Readline ) R G T WATEAH A gwfs, Jr s BRI #4248 . kel
T SR T G e B ) SR FE IR B Python $2/RAFAT AT A Control-P. WIERMTE] “lE” $HIR¥,
A R i TSl WS SR L L X e fotm i & TIEE XIS . R 28R EE, 5
ST P, YRR T IR BE TR AR AR A 2 AT H I B EAT

FRRERS BT BHER A8 Unix @47 1E—DArER A tty #5885 DA, B e B S BRI AT 6 25
PRS2 S5, 808 A A SRR E W B ER ARTE, Bt BRI T S ) e A

F— MR SRR 772 python —c command [arg] ..., HH command F3pAEIITHIE S,
AR AT —c . T Python RS A 2 i 2008 % L >R Ui U BCRFIR I 2 4F , I 0 AR
F IS5 command FEE K .

4 Python FHL T AVE A BIAS . AT PAXFESI A python -m module [arg] ..., X&HIT
module [PJJESCAE, BUERIRTE G A TIL IR S & T —FF .

TEBATIIAS I B, A5 B Pl BB & 75 BB T e PR AR AR . SRR SO 80T, I Bk mi -1 5t
APAT .

KT A A T, 152% using-on-general .

" 7E Unix RZir, Python 3.x MRRERRERIA LR S M BAT S AE python, SXREA RS SR Python 2.x %
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21.1 EASH

WERFTREMITG, RS S TS 8, BN ERF PSRN sys B argy A8 &g P, fTdr
4 import sys KA AR AT XA IR . XTI REDBEF DR WREEA T
MASEL, sys.argv[0] BEE M. WRMALE - (FREHRA) B, " sys.argv[0]
WA e i —c #4AHF, sys.argv[0] Bie R ' WIERMHE -m module, sys.argv[0]
AR A H R4 . 7E —c command B, —m module 7. J5 ({3 2 W fRREAS AL HL, I £ B4 A AE
sys.argv P Bk A EE

212 FHER

1EL S (tty) BAGFIATIRA0, ARG BT K ZAEX (interactive mode) . TEXFPELA 1,
BERER 2RFH (primary prompt) , FEREIAN T 5484, @HA=AKRTS (>>>) 3K EZMA
FTRImHEE, B R A2RFHF, BOAR=AA (L. ). BEAMRESGR, ERERRUGIEE . R
B AR, SRR B R A

$ python3.7

Python 3.7 (default, Sep 16 2015, 09:25:04)

[GCC 4.8.2] on linux

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

ZITRO TR EAEELS M ZAT R A i, PAif Rfi:

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

Be careful not to fall off!

ARZHBAWEZ N, WL LK.

2.2 fRREESRAIETTIME

2.2.1 B RDE

BROATELL T, Python JES ST LA UTE-8 4fith )y sUAL B . ek ffd 7y sCrfr, A E R HOE = 1074770
A ATV T P AR e T 7 B R 50 AR DA SRR —— RV AR P o UM B LR ASCIL 45/ oh
AR B PR AR T AR AT RS A ) AR AR %0 ST I 2 o« BB R X ST AT, AR A AL 0T BE IR
5\ UTF-8 4, 11 HASZF s BE SCRHT IR SCHEH BT FAF I 5K

BRI ERA R TS, BRSO A i, SCPFRY % — 47585 R R R RE . TR N R -

’# —-*— coding: encoding —*-

FHrr encoding T PASZ Python S F & —Fh codecs.,
Foan, ZEFSEIAET Windows-1252 4, ARAG UGS SCHR2E5 A :

’# -*— coding: cpl252 —*-

|

KT — AT —FhBISME DL, RS PAUNIX “shebang” 47 FF3ko IXFFOLT , Sk s B 2 575 3C
PRIVER 47 il

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

6 Chapter 2. {#F Python 528
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CHAPTER 3

Python BYFEIER /48

MR G, R >> 5. I BEER K R ARG 1 AR X LT, R
RIS AR AHESE R AT IS A D] T R AE— A RARRAFIT K IR SeA7 R R e i i . 3
BB RAT R B MR R R E R AN AT X RESRZ AT 0
AT O F AR S TERE, SR ar S AT, Python HEERAIS # JFk, HFH—H
FEAP B SCAATE AN 1k R ] DA B AT Sk B R A AMUIS A 50, (HRANRE I BAE 74T
ARpEL PATE PSRRI T . BUMEREZ MR BG4 Python flRE, FT DATEE AKX 44
BTN, R AT AR B -

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 {47t B2 EH

IEFRAT 2 — LR Y Python iy %o JEBIRES . SR B R AERAT, >>> (XIRIEAR T Z W),

3.1.1 H=

BRI — AR B R DEER A N ERAXRFELSEFHER. HEWEER
Hig: BEA . - ./ WHEMEM T ES —FE (Fin Pascal 5% CIEF ) 55 () Hkn
4. b

>>> 2 + 2
4
>>> 50 - 5*6

20

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

5.0

>>> 8 / 5 # division always returns a floating point number
1.6
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BH (2. 4, 20) A int KA, /NI (LN 5.0. 1.6 ) A £loat KA. FEX T
JEER D BATS BB 2 B

BRI (/) R IR 1 R AL . IR B floor division F3E]|— N HERREE R (2 NEGRAY) AT DARE
/7 BEAF AR AR, ATARE %

>>> 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

f£ Python Ht, WIPAMEH] ** BB AR T HA !

>>> 5 ** 2 # 5 squared

25

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

59 ) TS MERWE. ASTE TN D EIR AT AR S GRS R

>>> width = 20

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

WSRO E S CRIRED , 1 B B & R 4

>>> 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 7 SAU S8 B S R 8 Z AR AR ALE A I ST AL BRI i S
>>> 4 * 3.75 - 1
14.0

FERHMEAT, E—RITHNH R R AP A2 o XA S /RIE Python [ FFE ST 54,
ZREET I ANR {5, HLA:

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

>>> price + _
113.0625

>>> round(_, 2)
113.06

AN WA A e R, A2 B i O
WA, B EIAAT R 5RO AL B

T int Ml float, Python 43 FrHEMMZEAIAY%T:, Hl Decimal B3 Fraction, Python tH N &%}
SR SRR, EHES 5 80 0 8T AR BEEGH (4N 3+575 ).

Vg xx - AR SES, DA -3% %2 SR - (3%+2) , BILGERIE - 9. 9 T MR BABFISE R 9, /RTT LA
EXANKTF (=3) **2.

R — B TS A

10 Chapter 3. Python BJIEIEX /4B
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3.1.2 S

B 747, Python Rl DAMRAEFAFH: . FAFEAZ ML, WA HSIS (1...), MG (1...")
FRRTAIRAFRIRE 25 SR o SR \ W] DA FH % 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.'

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

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

TER AR, BTSN SNBSS, R TR BN BORAREE L. BRI XA R
KEBMAN—RE BMEPTNAE S RESECE) , EA AR MR . R A RS med
MEIT, EFAFRIMFING SR ER, BRG] . print () RASEMEYEE R, /)
W2 PAEG S, I AT B 2l 58 SRR A

>>> '""Isn\'t," they said.’

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

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

"Isn't," they said.

>>> 5 = '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.

WARARAF BRI E T\ WP SOSFIRTAT, nTRAMN a5 45 %073, FESSHIEN « Bl

>>> 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

TR DM ATIESEA . — ROy e v g SRR
AT BT EFRR T, WERAEES, FTEATREMm—A \ BIF. B
print ("""\
Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

nn ")

Rl GERBIT IR BT Bg IR )

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

TRAEBATLAN + BT CRB)—& ), thnl UM ~ B TEA:

* AHALEF A —FER R, FRRFAFLLAIE \n L5 15 (L) BIE IS (") B R R KR S M X B
PRI |5 B OG5 " (BR2ARAHE RG5O\ "), RZIFA.

3.1. Python {E4itE2&EH 11
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>>> # 3 times 'un', followed by 'ium'
>>> 3 * 'un' + '"ium'
'unununium’

R ZA F44EF @A (SI57ERMTH) Ko A g —k.

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

BRI FAF AR B AT MBI A

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

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

HAE AT XA, 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

WERARARE AL |, s R A TIE(E, WA + 5

>>> prefix + 'thon'

'Python'

TR 31 (R 1, 8 A FHR31R 0. BAFHIFIARIRIGRN, HE K
ey

>>> word = 'Python'

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

IPI

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

lnl

R AL, XM LI R

>>> word[—1] # last character

lnl

>>> word[-2] # second-last character
'Ol

>>> word[-6]

IPI

R -0 OS2 —FERY, FTATURRERSIA -1 JHR.
B TRE], FATRRIR SRS R o RS DAMREIEASTAF, 10 2 il DARRECT A

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

EREVT IR SRS AL R T, MEATHRAERE. XM s[:1] + s[i:] BR%T s

12 Chapter 3. Python BJIEIEX /4B
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>>> word[:2] + word[2:]
'Python'
>>> word[:4] + word[4:]
'Python'

TRMRG A BOME: AWITIRZRTINERA 0, A WEEEH R T I ERA N B P AT I 45

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

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

'OD'

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

B A 2 BT 7 FRGIIER I T M, DTN 0, Fa— D FAHa fids
Hon, Hodn ZERFERRE . filin

e T e
[Pl vyl t | h| ol n/|
e e S
0 1 2 3 4 5 6
6 -5 -4 -3 -2 -1

AT TFAFE 0.6 IVRTIYAE, S0 AT TR RS AR i B j P A
THRA G RALE Z A A

MR ARRRG I, MRRT IS, IR U KRR 1RG22 . B, word [1:3]
R 2.

BRI RG &7

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

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

B2, VIR R =G| Sk B sh b

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

[}

Python HIGFAFAARERIE UL, BN Rimmuable 1Y [RIL, SRR IR RGO EIRE 207 A — A

TR

>>> 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

WERTFFEADAFRFATH, 23—

>>> 'J' + word[1l:]
'Jython'’

>>> word[:2] + 'py'
'"Pypy’

WAL 1en () R[NP

3.1. Python {E4itE2&EH 13
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>>> s = 'supercalifragilisticexpialidocious'
>>> len(s)
34

S W

textseq FAFFIE—FR 72 KA, PRI SCRET AN R BUA S B ERAE
string-methods 4 £ SRRV 2 A HRIT 7 vk

f-strings PYiRiA =) AT FHEE .

formatstrings {fifl] str.format () FfTFHFEKRALL.
old-string-formatting X HLi¥k T A & i@BAF AT ERR AL

3.1.3 %|3&

Python H il A A1 & LHAG B 2 A e BR R AL i i 204, nI DAy 54k 15
R —4E OoR) B8 —A FURATAE S AR AR ITER, Ml &S IeR KRB

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

FFREE (PARAS TN B sequence KAL) —HE, FIRMIFFRTIFYI A

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

1

>>> squares[—1]

25

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

A DR SRV ERRR [0l — S8, XSRS IR ZAOCER . e, WTRIEA SR ESE W
—ANHT () 5 DL

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

SRR PR A

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

Simmutable B FFFRAIR], FFRsd— P mutable 287 Wi, B H O N DAAS:

>>> 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 DAES R FEiliid append () 7 3oRESIMBILER  (FATRAE RN G4 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]

VR TER R AT PARY, R BT ABASIFR A, s 18 R A

14 Chapter 3. Python BJIEIEX /4B
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>>> letters = ['a', 'b', 'c¢', 'd', 'e', '"f', 'g']
>>> letters

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

>>> # replace some values

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

>>> letters

['a', 'b', 'Cc', 'D', 'E', 'f', 'g'l]

>>> # now remove them

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

>>> letters

[*a', 'b', '£', 'g']

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

>>> letters

[]

NEBREL len () WRTPAVER 215136

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

WA PARRES I (B &5 HAS R 51 20), Hanii:

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

>>> x = [a, n]

>>> X

[['a', '"b', 'c¢'l, [1, 2, 31]
>>> x[0]

[lal, Vb', lcl]
>>> x[0][1]
'bl

3.2 EMmENF—E

B8 eI DIAF Python B AAGITS5 , A RAULFARIPIA M. FI01, ATTIAGES &
YIRS BORAR TR, AR B

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

Q0 Ul W NP PO

AT G I T IUASB IR o

© HATEA N S EWAE: AR a M b AR CRE O M L 54T SO T IR IR E, X
AT R TR FIEA, FEALPIRIE A 2 BOBORIE T o A Pk UR e A BORAE ) -

3.2. EAEENE—E 15
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&iE

while IRABERIAIE (I a < 10) BERELIES AT, Python il C —FF, (EfT:
RN TR BRI DR F IR IR, B9 ERFAAIOL: KR
SN, AN RN, PRI NRTIRE. PR BRI R 5
BCWHILE < UMF). > UGF) == (5F). <= UNPRETD). = CRFasT)
DI 1= (RS

PRI E ity Aiiki Python HUEAIR T X X HAMOITH, RGAENER TR
Tab EF (ZA) ARG, SR BRI SCRGARS AT, (B0 BRI AT 5 P R
ARG B S AR B H A AT R, YA RTE AR, ARG R
ZAFTFRTEN (BOATER T A R AR AR AT @ 5 —A7) « ¥R, TER — B Ay
W17, MG R .

print () ERECH T & IR SEUEST B k. BB EE AR R p &k (Feandk ATz mide
TR BT B A —FE, printO) REALBEZ SR, WHEFE AR, FAH . PR SATEAAT
G N, H HAESHILZ A A A 2%, REARBE AT AR I E AR A% 20, R

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

KEETFZHL end TN RO S TH AT, B 75 b — DA R g5

>>> a, b =20, 1

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

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

16
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cHAPTER 4

Hitmizg=sTa

B TRINIA 232 () while 1547, Python frtl & I HAE = i LR iR il iE 1), HUg a2k

41 if i&%)

A RERCH NI ST Al 1£ 3R 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 == 0:
.. print ('Zero')
. elif x == 1:
print ('Single’')
. else:
print ('More')

More

DA BANELA el 7ROy, A PATERY) else W07y, K elif gvelseif’ 4ES , &G H Tk
B ZgERE. — A 1 .. elif . elif L JFHIN ARV HAMIE S Y switch o case AR,

4.2 for {EX)

Python "1 for B4 5K C 5 Pascal A g 2| 94 Ir AN . Python H1f) for iHAJH AN B2 X HEAR
HEIBE I TR (WN[F] Pascal) , 2251 FE SGERABRAIRHE 1B ) (R C), i@ XHME
%ﬁﬂﬁﬁ%ﬁ(%@ﬂ%ﬁ?ﬁ%%%ﬁ%%ﬁm?%ﬁﬁﬁ?ﬂ¢ﬁﬂ%mﬁ—ﬁo%w(%ﬁ%
SCHM K -

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

QS

17
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(£ L£50)

cat 3
window 6
defenestrate 12

WERAETEER A BB BUTS P ROE (FCINE A i I0R ), HEREVRIEHE D — B4 . X8 AT
IAEERINE T — A RIALATHAE . 15 SRR AR R e

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

MR G for w in words:, XM/RBIF A ILRKKWI R, — KX —RELEHEA

defenestrate,

4.3 range () R

USRS 7 2k ) — S, WEREL range () 2R EMY. BAMF AL

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

s w N e O

SER LB AR R FPSI L range (10) SRR 10 AME, HHE2AAERRTIAR K
T“jj 10 E;JJ?@J range WA PAVASS —DECFIFL, B AEERYIRBESS N (LR 80 Al
0 At

range (5, 10)

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

AP RTIRIER, EATPAKE range () il Len () AHAWT:

>>> a = ['Mary', 'had', 'a', 'little', 'lamb']
>>> for 1 in range(lenf(a)):

print (i, alil)
0 Mary
1 had
2 a

3 little
4 lamb

SR, FERZHOX BN T, i enumerate () BRELE T, WS WATRAG4T .
TR JFTED range, £ BLAT BRI 25 51
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>>> print (range (10))
range (0, 10)

range () AR RAEVFZ 07 R IR 91K, %P EADEAR . IR SFERECERET
P B PSR NSRRI, (HE R HIEA AR, XAERE 4 25 ).

FATVOX AR G2 Tk Ry, Wgedl, &AM NRBRISTHIARI SR, XL R BRI Z5 ) U] Bk
RETRZ AT AN P RELE R LR . ATELFE T for ML BB 1ist () 2%
Sh—Av; BRSSP BRI 3E

>>> list (range (5))
[0, 1, 2, 3, 4]

JaTH, FATREFEL R A R RE, AT B AR R AE A S E R L

4.4 break 1 continue &4, LU ETEIADBE) else F4)

break A, 1 CHRZEM, MTBEH&HIER for o while fEER.

TEFME R AT RE A — 1 else TH); ERAEMERRREPISEHER (] for) BURTEAMFAE MR (1] while)
WIMEBAAAT , (HRANSTEIEIIYE break IEMZ IEIFGIAT. X 0T VAl AN 2R SR 06 2R A 1R 0t
Fris i

>>> for n in range (2, 10):
for x in range (2, n):

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

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

O 00 J o U W N

(2, XEIEHMRI. F41F: else TAJET for MG, ABT if iHH.)

VR R R, else TS try iIBHHI else THRILFESZT 1£ HA)FHTH): try 15A)
i else THSTER KA FHEEPAT, MIEHAFN else THNMSTER KL break BT, A X try
WAARENEZEE, BRI FT,

continue IFFMRMHEH CIEF, SNSRI T — I

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

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

print ("Found a number", num)

Found an even number 2
Found a number 3
Found an even number 4
Found a number 5
Found an even number 6
Found a number 7

Q)

4.4. break #l continue iEH), UIRTEHADE else F4 19
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Found an even number 8
Found a number 9

4.5 pass i&4)

pass AWM. MIER EHRE—MER, HERFTEA2SERAMI, TAEHE. Fian:

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

XA TR RS

>>> class MyEmptyClass:
pass

pass {73 — AT AGE T 8937 B ) TEAR 9 5 87 00 AR IR — A eR RO A U R0 B o 245, SRR iRfR
FHEEMR 2R EITEE . pass QP B Z 8

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

4.6 EXLEH

FATH] LAY AT REFE ] 1 Fibonacci 20471 114 e %K

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

>>> # Now call the function we just defined:
. £ib(2000)
0112 358 13 21 34 55 89 144 233 377 610 987 1597

KEET def GIA— B L. EMASIRREA PRI IS IR XS RO R . R B R A AT
—frIth, I HBagEdt

PR SR — R AT DA (RTRRY) & P AFER S0 XS4 B SO 02 bR R SORY 7 447 R B docstring
o (AR FAFRIELAE L, WS T 45 8 ) AL T A SO AT H H 3L L ]
ﬁtﬁ%ﬁﬁiﬁﬂ%F‘B&ﬁl—iiﬁﬂ@%iﬁﬁﬂ%ﬁﬁ%; TEARGH S AR AL & SOR P AT H 2 — IR B IGER B
PAZEFR BT 15E o

PRALY HAT2TIA— DT R BUR AL BRI 538, ERTIMUE, eRB0H g AL B EAR R A7 8 e
SRS AR RS & B Rl s R h Ak, RS2 /N2 B RErr SR, R RER
Frok, mIaRNEATRIIAFS R, HIt, 2R s MANz R E AL S BETE AN B HIRAE (BRIR
JBA1E global WA LA AR B, Bl 2HE nonlocal A HE XAYANE RS &), RS T
TRAGEE T -
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TERBBRTI, LS8 (52) 28 AR B A AT SR HIt, Sis il aim m
ity (b AAIRZORXTG 1A A RXTRIE) | 24— e B 75 Sh— A ek By, 3% 38 )
EE—ASHTI AR HIAT 5K

PRBCE LR T AU HIIAT SR . o8B PRI (R A R R 0 P SC el Bl 2
XAME AT AT BS540, A PRI AT A — SRR B o 3 Ry i iy 44 HIL -

>>> fib

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

>>> £(100)

0112 358 13 21 34 55 89

WRARF L HATE S, AR RERICH £ib N2 — il A, PUONEFFAREIE. S5k, Ik
A return BRI RBIB SR E—ME, RAFEL— MU TEWIE. XMEFCH None (B2 NEH
M) o —ORVEARRERS A ST EI B 3R 8] {f None , WARAREAEAEEIE, RATLAMIH print O

>>> fib (0)
>>> print (£ib(0))
None

H—AMRIE PR RES R (AL EITEHR) M,

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

BORBI, BAER—HE, R T L2880 Python JfiE:

o return iFAIS M REINTRR B —ME. NHFFRBNSHT return 23R [1] None, MREINITEE
iE'L‘H’EE%iBIE None,

* result.append (a) {EAVHH TP FEXNSR result B Fik. HER ‘BT — T RORE, B
Wi 4 4 obj.methodname , HH obj BFAXEL (BATHERE 4 FEX), methodname 2
HX G R g LI AR AR AN FZEBIRT DAE SR ¥ . AR 2R B 735 0] A AR ]
A FRIMA ST EE L. (TRAMEAH X2 X AWM RERMYE, ESHE ) mElb Rk
append () & WFIFRXGE L) ERXTEVRNSEIRM—HTE. EXNRplteMs T

result = result + [a], HE =R

4.7 BEHELHESZHER

SR BUE SCH 2R H SRR AT AT . X BV MBS, RTRAAL G

4.7.1 SHEINE

;i?‘i(ﬁ MR — AN E DN SHERE — DA AR R, 7T DA HE SO fe vy A 2
B,

VYIBR b, Bt 250 MIRM SR ANEIFIRE, R ARG B R AT AR G, N 2R B kR A ke A AT AT B
e (A BIFIRPIICR) .
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def ask_ok (prompt, retries=4, reminder='Please try again!'):
while True:
ok = input (prompt)

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

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

retries = retries - 1

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

XA RO DA LA = -
o HAHWEMNZSE: ask_ok('Do you really want to quit?')
o B —ATIERMZSE: ask_ok ('OK to overwrite the file?', 2)

e HEAL I AW ESE: ask_ok('OK to overwrite the file?', 2, 'Come on, only
yes or no!'")

RAROIENA T in KEETF. EW AN — PO R B U EHAME.

ROMERAE Uitz e BUE ST R, BreA
i=5

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

i =06
£()
2FTHI 5,

FRE L BOAMERSIIT K XAWTEBOAE N AT AR R (B3R, FIPARRZEEIN]) mHR
B W, R RS S 2R P LB A R B H

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

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

BORHTEL

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

URARAN AR A I B2 2 TE) BRI, AR AT PASAE 5 X A e 4

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

4.7.2 XBFEYW

WA AR AN kwarg=value X 45 A4 SRR R AL, B0 R I 0Y R4
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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, "!")

HZ— AN HNSEL (voltage) M=AHIERZHL (state, action, Hltype). XABEAT LA
AT AT — b7 2L

parrot (1000)

parrot (voltage=1000)

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

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

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

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

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

HHoHH R W KW H
= W NN R R

AELT T 4 R AR 2 TS A

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

H R W

TERREOR M, R SRR B S E SR R . s I 5 S b 255 R RS2 1 o
—ASHLE (KAl actor NEME parrot WAMSHD), ENMNFHFAEE. XEBUFET%LES
%, (Hllparrot (voltage=1000) W2ARKNI). AREX [ —DMSHERIRME. T — P RIyER
IEST G

>>> 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'

BIAE— LA **name a—PMESN, B N7F UL (2L typesmapping), HH 5k T 5
EATES RV K PSRN RTS8 XA —MEXN *name, B— P EEERT
EHESIIRLIM AL ES R T IES CRHEE T —/ N4 A& (*name ML BIAE **name
ZHe ) BN, URBA AR E SR E

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])
BT MBI 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")

HRERITH:
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—-— 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

TEREFT I S 887 2 B0 WU PRAIL- 5 ] JH B 80 B (R AT A IO A PR TR o

4.7.3 EEMSHIIR

RGN R AT AGE I SRR R SR . XS AP EE— R (20t
A ). TERABRINSECZ N, RS MBS RZ N EESEL.

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

— R, XL T T SRS IR ARRE, B eI EEE B4 R B0 i Rl A S HL ﬁ
EJ%E z%(s ’%ﬁ(ZFE’JEﬁET’%ﬁ%‘KE AR FSEC, MR ULE T L REE R S R0 AN fE
RNLE S

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

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

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

4.7.4 BBSRIIR

HS WO LAY RIOTALH ET B 15 B L 2 J00 s SO RIS R AR B i,
WEH range () BRECTE BB start F stop ZE0. WEREATRRERMAE T, HMH ~ BB HRE EEL
W DA el o4l it 28k

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

[3, 4, 5]

>>> args = [3, 6]

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

PARIRERY T, F LRI DAGE A ** J2 AT R L K i 7 2 A

>>> 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 !

o4 Chapter 4. HihimifizH TR
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4.7.5 Lambda FixxX

FJPAM Lambda SEETRAE—A/NMYEY KB XARBOR ISR lambda a, b: a+b.
Lambda bR &5 1] DAYERG 2 eR RO AT (] - ENTFETE ERRT B 2kae MBS ERYE, BT
FURIE R sRAUE SCRTERRE . S s UE L, lambda eI AT | Fir 6 25 dml ) 20 6

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

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

42

>>> f (1)

43

ERIEIBI T A lambda KRR %L 75— HRE R LA DR A SR

>>> 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')]

4.7.6 HEFFTER

PATR A RO AT R I AR i — L2 2

ATV %X SR H A A . S L, BN R R I AR, P X 2] i
Hftn )75 (BRARA ARt G ik s BHRE R h1A) ) . X —ATAR G PRIk, P4,

WERSCR AT A 24T, WIEE AT H, MIMEILGE R 25 AR 2 IT . 5T LT 1%
e NEEA B, WA RITANAE, EREIENE.

Python f##fr a5 A 22 M Python Wl BR 24T 547 53 SCF I Ak, PRI AR BSOS ) TR A0H 35 S M B 4 2
BRI A N AE TR . SORYPAF RS —AT 28 ISR — N IE AT E A SR AP R i R (TR
IRRERNE—4T, POV B SR RITLT S H4E, RILE R 7R SO AR, ) RS
MFAFERII T ATRIT SR SR g0 262380 WSt GRtIAT AL, (B2 AR Eq T B, W
R BT ITA RS . AR ARG RS LR R CEH ) 8 M%) .

MR ST SO 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.

4.7.7 FBEERFE
@%ﬁlﬁ?ﬂ‘i)%?é?ﬂ% A E SCRECH B B AR S8 2T iR R B O R IEE 1 2 54 PEP 3107 FiI
PEP 484

F AT E PN A EE R ) __annotations_ J@PEH, I HAS 25200 R 807 AT fn] HoAh 543
TESARER E X T R RIETES ARG EE S, GER—4%EX, BN ESWORME A RENE. &
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WHERE R E O 2N E— M HERS —>, FHER—RE, SAnEA T RS I EMFER def i
SR E S Z I8 TR OE —MEES, KT SR LR A A AR

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

>>> f ('spam')

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

'spam and eggs'

4.8 INEH: &HIBRE

AR E R, 2000 Python AU, ZIMBERNE—TF KA . KL H0E AR AE A [ K%
s (SRR, MUER); AL AR A T . RELE A AR AR P SRRy AU S — N
B R — P A 2 i AUk of A AR B

XFT Python, PEP 8 B4 M N K2R H Frisd fig iy Wig fg v et T —MaEsE 25 HAS NSO H Y
G KA . EEA Python JT 5 N AR ARAERAS IR BEE 5 AT 2 R VR d ) fre B B il LA

o fEIN A EARGERE, RE I ERAT

A te —AENRE (VPRI E R ) MORGRE (CEAR 5 ) m— PR EFr 3T I %
HIRAFRTIAGRAL, BFAZHAE.

o AT, AT 79 AT
XA BT/ NSRS P, F BT ATEROR ) S g B HEBCE Z A RIS S
« R RRERZE, DA RE BRI ARG .
« QARTTRE, SEHRERE AR —1T.
o [ SR TR
s TEIBHATHI G AE S 5 M 24, HARBERERSNMEM: a = £(1, 2) + g(3, 4).

DA SICHY AU 4 4 K R 445 9 OO G ) UpperCamelCase o 4 2. i DA
Lowercase_with_underscores Ky & BMCHUI ¥, WAL IV M sele ey 4 o — A7 ik
SHCH KRR 2 (5 RS HE ).

o ARARAATE SLE M T B PRIAEE, AR AEH Y5 . Python ERIAKY UTF-8 (3% 4l ASCII 1
EATIEOL AR REA SR B o

o [mBE, BB AN ETRE, BB FE F 0N s 4R AR, HOR B AR AT e R
ASCIL 4 .

&
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CHAPTER D

IR

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)
L ENERA—NTTE, FANSEREFHANITENRY], PPl a.insert (0, x) fHAY]
F33B, a.insert (len(a), x) Z[[T a.append(x) .

list.remove (Xx)

PBRFIFENE—MER x T E . REAXHENITTE, Wt valueError 73,

list .pop([i])
MERS 25 E M BRI C R IR E . R EH A ENE, a.pop () FFo BRI 0151 2 H i) i
Ja—NICER. (HEZELAT i TS FZRZXNSECREN, MARERMA LTS . ke
TE Python 7% Eh & H B B IX P FRIR B E)

list.clear ()

BRI R PRI PTG ICR . 40T “delal:]

list.index (x[, start[, end] ] )
RIS F R —AMER x FICRIINZIFIRI RG] WERBCH AR URIF S M valueError
S
TSR start Tl end RYIRFFE, FHHERIE I LRFE TR, REEE T
NFIIRIFFRTHEER, A2 start Z5.

list.count (x)

R ITCER x FEF A B RAL

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

XFRAPPTCREITHT (SEOTHT B ESH?, RS sorted () ).
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list.reverse ()

TSR ILR .

list.copy ()
BB R — D, ST al:].

ZRONE TR BI

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

2

>>> fruits.count ('tangerine’)

0

>>> fruits.index ('banana')

3

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

6

>>> fruits.reverse ()

>>> fruits

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

>>> fruits.append('grape')

>>> fruits

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

>>> fruits

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

'pear’

RATREC 28], & insert , remove B3 sort Jrik, RBMIIE, BAITHHRE{E —E(]
AR BRIAME None ! iX /2 Python Ay i AR B S5 HA ) e 5N

5.1.1 JIR{EHEER

NFIEMERIN RN AT RS, BIF—MEA, BBl (“FEel”). BaRm—DIoR etk
Wi, (] append () o ZEAMERDGHEPUE —AICK, #H pop () , AMIEERT. B0

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

[3, 4, 5, 6, 7]

>>> stack.pop ()

>>> stack
[3, 4, 5, 6]
>>> stack.pop ()

>>> stack.pop ()

>>> stack
[3, 4]

5.1.2 FIRIEHPATIEH

S AT DURAEBS, o e i e s pne el ( “Sedbioit” ) SRR A H AT SRR
PUNAES A A A IR TR ARF B, (R e S R ATk A A B SO ARG (BN A i HoAt
TR ARG B —1) o

VSRR S AT RE SR [ — AN A &, AT Fei SR IELEINAT, Bl d->insert ("a") —>remove ("b") ->sort () ;.
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FESP AP, A collections.deque, BRI ITELAT LAPLH A WS Nk ooz . B
n

>>> 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 JFRHE ST

SN FAES AR T — A B QU R T ik B UL AT R A Y I T e 91 sl i AR 5 1Y
AR E, WNEMAHEAOREIES R, s Wi 2 AR E R TR B TP

B, BREATEEIE A5, B

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

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

ERXEAE (RWET) K48 x KASRTE for TG UIRIAAE. FATAT AT V-5 IR E N A &
FEAEAT AT A 1

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

B, ST

’squares = [x**2 for x in range(10)]

TS A B R 0

SR XIS TS AT A — ks, JRIIR—4 for T4, RF2FA
WEA for B 1f TA]. HERIFR—FFIR, X 2ah Ui Smn for Ml if TRIBNELEFTR
EITE AR 2800, AR SIEESK SRR P AR iR A SR K

>>> [(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 EFT

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

TERAE LM ARG R BE, for R M AR R .
RS — el (Bl bR (x, v)), IBAgieaitm EiEs
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>>> 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]

B Fetfie AT DARE I A2 2R i 28 MR 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']

5.1.4 HENFIRRSR

FFEME T PR IR BT AR fRIA, A5 — RS,
FETXA 3x4 WAL, B 3 RN 4 BFIRAL

>>> matrix = [
(1, 2, 3, 41,
[5, 6, 7, 81,
(9, 10, 11, 1231,

N5 Fe e T R AL AT RS

>>> [[row[i] for row in matrix] for i in range (4)]
ey, 5, 91, (2, 6, 101, I3, 7, 111, [4, 8, 12]]

W B, ERSIR M RUR BT IRBEH S for SEATRIER, FrPARXANME 1454 T

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

>>> transposed
rte, 5, 91, (2, 6, 101, (3, 7, 111, [4, 8, 12]]

PRy, AT
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>>> 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
rr1, s, 91, (2, o6, 101, [3, 7, 111, [4, 8, 12]]

SRR, REY % 2 SRR P B R R R U R AR T ) o zip () BREICR AR A A PR ol
A

>>> list (zip(*matrix))
[(1, 5, 9, (2, 6, 10), (3, 7, 11), (4, 8, 12)]

KTATHESHHEMREN, S0 e 54007,

5.2 del &4

A M7 AT ANt IR 45 7€ R 5 | A Z AR A B — 03k IR del if4). EART &RE—
MERY pop () J5ik. del AU VAT RSN R PR BR U A BB T S 8 A51% (A2 a7 02
F—D=HNRMELTEENT ) . Bl

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

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

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

[]

del tn] DAMHERHEAAE &

>>> del a

RS a s (EEN—MEPIRS ) . BATSTESH 7T del RHANIE.

5.3 JTHFIFSI

FAVE B IN R F ARG R SRR, BRSO R #0E. 012 520 88l (S0 typesseq)
MIPIRR. BE% Python i H M A i, HABM PSS A K b X B 75 — il P51 26 8L L
78,

—ATCH U EE S R IT R EAL, Bl

>>> t = 12345, 54321, 'hello!'

>>> t[0]

12345

>>> t

(12345, 54321, 'hello!")

>>> # Tuples may be nested:
.u=1¢t, (1, 2, 3, 4, 5)

Q)
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>>>
((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
(L, 2, 31, I3, 2, 1])

WARFT L, JCALfEk i B BB E S B, DA IERIZOR B . AR S AT, A
KW LR (AT R — DRI FRX A — ) . Aond i — DR TR A 1
YRR, YORRAT AR AL & AT AR R TCAL, BIansE.

SRR R R SH SRR, HENEF RN KGR, 7 LAERF R N®E. ol
sgimmutable | JFPFBHE WS AFFRG TR, HHELHE (X T IER) S RK7 R
(22 namedtuples WG EL RIE W VOB J@IE ) . FF@muable , 3 BARPHITTER B2 FF
KA, I Hal il R A5 .

—ANRRIRR DR A AL 0 Al L ASICERI LA O TIEN RSO, A BN . 20
AT DA B — A S S8, S — TR T ] DUEETEX A TR A — AN ok ([
5 B —MERTEAEHIEG) . i, (B2A%. B

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

0

>>> len(singleton)

1

>>> singleton

('hello',)

WAt = 12345, 54321, 'hello!' & ITEM— BT {6 12345, 54321 Fl 'hello! ' i
kT . H w2 vrn

>>> x, y, z =t

AR H 5 i AR RS A1, ORI S S A AT DUSRAT AR 51 o AU AR BR S 5 22 i
A RO A M) B S B O O ] o R 2SO Seth R e 4T AR S R i 4l 6

54 £§

Python {1 5F &&KM. EARm AR ITTRAMMICIFIYE. B RYEA IR G BRI F E
SOGH. EEXMGPMSHRIRE, 8, EE, MREPFHBE .

PR FE set () BRECATDAIRAUEEE G . R ZAE D EREIRABEN set O MIAGER (3, B4
Jad A A T, XA ST T A I TEE

PATR & — LB B 7 BB

>>> 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

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

>>> a

= set ('abracadabra')
>>> b = set('alacazam')
>>> a # unique letters 1in a
{Va" Vr" VbV, lcV, ldV}
>>> a - b # letters in a but not in b
{Vr', Vd', ’b'}
>>> a | b # letters in a or b or both
_{la', IC', lrl, ld‘, lbl, lml’ lzl’ lll}_
>>> a & b # letters in both a and b
{Va" Vc'}
>>> a ~ Db # letters in a or b but not both

{vrv, vdv, vbv, lmv, 'Z’, lll}

KT 27X, LEUSHFHHEFIENX

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

{lrl, le}

5.5 i

i~k Y Python [E B 4l 2842 F 3¢ (20 typesmapping). - Hiye HoAth % 5 B n] BB £ i U A B
BN AT IR S, SUNELSRECHRSINFIURR, PR XEFHRGIN, K7 TR
AAARREA EE R TR ST . MR RS EA S Ber s, I a4 edl i n] PUF
VEXRBEY . (HAR A i s a5 Tl ARt %, IRAE AN REFIVE R BT . PIFEARE R XY,
HoAg ] DAl &S] . YA B append () Hll extend () Z 2807 R K AE .

PR B T 3, IR E BN A 4 ARG, B (E— T ). —XiE
TS AR A () o MR L O SR AE — WHE SRS BCE S DATE 540 B A B
X, TR T L A T R

T B B R SR AT AR . BT AT del MR — A fExt. R AREH T —41E%
TEAE) AT RATAHME, IRAZ B G XA KB 7 R S0 . — AN ASTEAE B S R B ) 2> 4
ki

Sf— AT List (d) BRI EZ 7 A RS2, Bl ARFHES cnds HofHE g, sl
il sorted(d)). EAFMAP BEAAE— RS, W in XEFE,

DA S B 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

QS
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>>> 'jJack' not in tel
False

dict () 43 RR AT DA B M SEDN e 91 LA e i

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

BEAh, St T DAMAT B s e = rh i

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

2 ST (AT B AT RN, A I R A O B SRR A R B S

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

5.6 fEMAEYERTS

AETHLPEERS, ] tems () J5 3K AR 5 BRI R A4 (L [R] s B i

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

gallahad the pure
robin the brave

BYEF RN, B enumerate () BRECAT DARFZRT L BRTHH R ) (FL 1] IR e i

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

0 tic

1 tac

2 toe

e IRAE AN R 2 PRSI R AR ERIRS, ATDAM zip () eRBCRFH G —— LR,

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

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

R ELE A PA, TSI E RS, SRS reversed () B%K

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

= w o 3w -
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R HEAE EWF IR — D5, ATAM sorted () BREL, & RTDATEA BB IEUF 51 i B Al Lk [n]—
ASBHEL A

>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange',6K 'banana']
>>> for f in sorted(set (basket)):
print (f)
apple
banana
orange
pear

A RESETEMIARHE AR N A, —BORECN B —H s 22 LR g 3 24z

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

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

5.7 FAFH=H

while Fl 1£ ZfFA) ] DAL RERAE, AU LB AR

FCBEEVERT in Ml not  in AH—AMEREAE (BUNLE) — 0. BAERT is fil is not HURHXTF
SRR NG, X HIR GRS X P AR 2 . I W L BRVERFRR A A R £ e, HaxX
A BB B -

W BEE T DAME . Bl a < b == c &KBREE a /M b HHb ETF c.

FCB AR DA A RIZEAT and Fl or SRALA, I H R EAE (ST /RIZH) Mg AR DA
H not REUS . XSEEAEFRFIIILSEPR T U BAERF s ZEENZ Y, not REHIE R, or RAEHIAR,
FIt A and not B or CZHT (A and (not B)) or C. FIZHEI—FE, RUAPAXEXFh= T HAH
el ERR=

Hi/RIBELF and il or RN 2B IZ 8L ENIMSEUNLEZ AT, — BT AR E 45 ATk 2 15
ke B4, R AR C NEN B AR, A A and B and C ALMENT C. 2Y1E T8 (E 1 AT /R (E
F, FE SRR IR MM R i e — T

WA DA e Bl B e gk I S5 SR IR (45— A s &, il

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

>>> non_null

'Trondheim’

1R Python 55 C A, MK{E#EAEARE A AEAEZA A, C R B RESXT LA, (Al 73 C
FEFF P LA 8 AHERA A S == RIS T =,

5.8 LLB RS 3R

Fea s gen] LS AR B A HA S G b A BT o 3 A BT LRSS BB AN e S A 26—
TLE, WRAE, AKX E T HREBER AR WRENTHE, MR NP RS A TR,
PABLIEHE, BRI —DFIIRAER . AR B P TC R A B2 1 [F) B e ), AR 20t I A T
FHGF L. QRIS A BT RS, IR ABRA AP SR % . R —N P82 7
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—ANFIIRIE TS, B AKF I/ INT (D T)
Unicode B FAIIIFY . N I [ S 2U 751 2 6] EL A 4 1)

o FHIGUT X TR, R A

'ABC' < 'C' < 'Pascal'

N
[\
w
~
i
ANl AN A ANA

= e
N
N
w
Il

TERA A GOk, HEF B R I T S E M BT, T AGEA] < 7> SRELE. B, 8
ERER A T B EEAT Y, BIrbA 0 951 0.0, 4545, /I, Rl —4> TypeError

SN, MARBEESS H— 4R

&ix
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=R

AR Python fEREAHR I FRUHEA , ZRIIE SO (BBORIAE ) e FER. Ik, WRIREHR S —
AR LEAOREST , S (T SOR A 0 MR RE G5 1 48 A TEREZCC O AJE AT, SBRRAER S e A
W& TR P AL FRBORB, AREVFSAE BRI UL SO, DA E4E . ARIRSAEAEA ] AR 68T
*A@%% B, MAAEXA R BO B — M R

N FFFX L, Python A5 IA I DAERE SUBAE— AL, HAE AR sURe e 1 52 LS8 o1 i
file XAERISCIFROARAE A3 B E SCRT DA - N BB 2R (FREET AT 5 X
T RATHY A AT AT A AR ) o

EZ A Python 5 SURITERIIN SO . SUPFA MU IR OSCH RIS . py o FE— MBI, KL
B (fER—DFRE) WPNE 2R R _ name_ WY(EIAS. BIAN, (8 AR 22 0 SCAR G BERS 7E
HHTHSR N RI# A0 £ibo.py MISCHE, SCHEPEALAT 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=20, 1
while a < n:
result.append(a)
a, b =Db, atb
return result

BAEHEA Python fiRES:, M PAT fip & A %A

>>> import fibo

FELAIFF R T, XHFASERIEAE AE fibo IMEBINIATK: BHRIEAZIBEA fibo . R
AT DA A 15 1) 1 28 B AL

>>> fibo.fib (1000)
0112358 13 21 34 55 89 144 233 377 610 987

Q)
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>>> fibo.fib2 (100)

(o, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]
>>> fibo._ _name_

'fibo'

WERARAR MR R AL, AR AMEEIR(ES — DR &

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

6.1 ESHXERIER

BEHAT DAL B W A T HTE A DA S RS o X S8BTl iR i . BATAERIE % — R FE import i
AR AR A PATS CYSCERYE A T, AR aT. )

BAEIHAE H ORGSR, ERMERS b & W ITA mEn & Rff 53R B, Bikm
YEH AT DATEA e &2 JR A8 &, A .0 5 P& R A8 S A A B AMRgE . o5 — T, WSRAR
HIE B CAEMUA2, WAL DA ER U5 1R A3 P 1 bR B0 R AR AR IC T ¥, 250 ) — /B 42 R AR i
modname . itemname,

] LS A B . S5 PR BRI TR import AT (SMIA) k. S AR
PAAEAE AR & /5 R

import WHAIA— ML, B LMEA TN BB A B R AR BRI AT R . Bian:

>>> from fibo import fib, fib2
>>> fib (500)
01 12 358 13 21 34 55 89 144 233 377

RIFALACPIABRL FIA T R AT R E (R0 TR, fibo RARPOE XHY).
A — AR Z AT DA AL P E SCH BT 44 9

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

REWAFTAIELATRIZ (1) TFRMAFR. 28T, Python Fefy AR S MMX AN IhEE, FIAE
TEMREAS FEIA T —4IRM A PR, MENRAESE R RELE SGEART.

FERGA RO A — B N THA * BB RARPEESZH, PN ikl i & T EUUAD A Al SR
ZEo A, FERHAGES R THETT T AL 20 -

WAL TR Z TG as, WIRAE as Z JG 24 FRrF B 402 3 BT S A BORE.

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

XA import fibo Jr X —HEARGMIRARLE, ME—R X2 ELA £ib AFTRIFAER] .

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

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

VSERR L, RBUE LR BT 1 R BERGREUE U TR RS R T AR -
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MR HTRCRNBE, B ORITEE MRS ST RS A I I, RARE T IR B, )
WE AR, B, PRE e — R A AR, ] importlib.reload (),

BIUN import importlib; importlib.reload (modulename),

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

’python fibo.py <arguments>

B S PEET, I BRARSA TR, (HRE __name_ PIR(EN "__main_ ", XERE
A TAE AR AR R AR X 2 A

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

ARIE T AR AN SO 24 1 AR SORT 24 4 — AR AR BEHOR BT, RIS BE T e AT AU A e 2
BEHURPA “main” SCPRIT AT R A Szt

$ python fibo.py 50
0112 35813 21 34

WERBHE B T AR, IRLEACHD Az ATHY:

>>> import fibo
>>>

ﬁ%é”% AT BHARGE—ATr ER P 0, SO0 TR (CARRIAR Y 7 sB A T  TT hA T — 2e il il
).

6.1.2 FIRERIEE

BN spam IR AR, fEREST B0 SRR AR N B R BEAE], AR
?ﬁ*%%%/\}\ sys.path AFR 4 H Y HSRAIR BT AN spam. py B, sys.path HIUAA XL H M

o WA AMAKHF (8iE K38 5E T4 HH %) .
s PYTHONPATH (—/Muf HRAFRHIZ, T shell Z5 5 PATH A —FEHIIETL) .
o BURT 223 BRIA R E

MR AESTRATSHER ISR L, Wi AMAT H SR AR AT S 5 5 AT IR R . )il
U, WEMFSHERN H ORI AT B BRI R A E

TEVIRAE )G, Python ﬁzf?TU\EEi sys.path., WHIETEBEFT AR SCH: H S0 R AR L AL,
TEARE B AR 2 H o L i rﬁ%ﬁhﬂu%ﬁﬁ%%ﬂﬁﬂi&m A RRAE R R A . BRIEA B, &
NX 2R B2 B S E ik,

6.1.3 “4giFiTHy” Python 3T

N T IR, Python fE __pycache_ HRHLGAT [ B M HIF IS A, 474 module.
version.pyc , HHAFRARIA T BO Gk OIS AT E— B Python A . B4,

6.1. ESHXMRIER 39
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1 CPython Jit7K 3.3 H1, spam.py FI4iFMASKF#25/E 8 __pycache_/spam.cpython-33.pyc. It
A4 2R Sk B R R AT RS [ FUAS ) Python 1 L 4 i B H L AT o

Python MR¥EZIFMA R AIABE I, AR ERECONIFFREERME. X1 asiiy
AR AL, HIFMEELS G IO, I DAERA AR R R I R G2 1) LS AR R A

Python {EDTRIHFSL TR SRBELEAT. HOE, MTMA T HBRANBIE, EARAR BRI LA
U JOR, IR, RSB, T RIS ((4F) RATHU, %)
FEOAURAETH T, I FLARER A AT IR
4t Al N — N
« {fFWTDAE Python 1l —0 s —00 JF, BAM/MEIERBLATI N, —0 TF R IRIF ik,
~00 JFHIFUY SR I A _doc__ . h AT TR A AEMCBL TS, AR L
CUERUF A ST R B A opt— BREEI LIRS, BRI K AT
AR TR
« A pye SAFEHIRITH RSB oy BHILEFTIOEY, . oye AR RAHIEET
BAHIE.
 compileall BERHIDIY i H 3 FHOFFABELAIEE py P,
© TR, PEP 3T i mAAY, fF— IR

6.2 FREEER

Python {4y | —ANPRUERBIHRFE , FE B SCRY Python ES% (LATRARR “HESH”) Wi Tk, —
SEREHL N E TR AR N B T E S A% OB R P BRI E R, AR ERCR e R A &
S EERERG BRI . XEH P EAE— MR EE, BRI TIRE G B, winreg
FiH JUAE Windows BEERSE BiRAE. —MRpAMEST MBI sys, B8N R E 4 —4 Python f#RERY
W, A8 E sys.psl fil sys.ps2 & XHVEE R B R1FAFH:

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

>>> sys.ps2

Al Al

>>> sys.psl = 'C> '

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

R ARG s e AR A H0E 3o

sys.path ZAEE—NFREY L, H TS MRS BE R IES. 28 BRGNS &
PYTHONPATH FREUAYERIA M AE, & NI PYTHONPATH KR HE, WMWNEBIAMAER 1L, VRA] DA
FHARHED VX Hatb i v

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

6.3 dir () EH

WEMRAL dir () T AERBEGE LW ATR. Bkl P51 2:

>>> import fibo, sys

>>> dir (fibo)

['"_name__ ', '"fib', 'fib2']
>>> dir(sys)

Q)
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(8L 7))
['"__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']

WREASEL, dir () 2FNHARYHTE L4 Fx:

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

R BAIIMPTA A AR AR, BB, AL, SRAES
dir () AP N ERBRAE LR, AERIREZLX L, BT E SCRTEARERIER builtins H:

>>> import builtins

>>> dir (builtins)

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

' _debug__ ', '__doc__', '__import__', '__name__ ', '_ package__', 'abs',
'all', 'any', 'ascii', 'bin', 'bool', 'bytearray', 'bytes', 'callable',
'chr', 'classmethod', 'compile', 'complex', 'copyright', 'credits',
'delattr', 'dict', 'dir', 'divmod', 'enumerate', 'eval', 'exec', 'exit',
'filter', 'float', 'format', 'frozenset', 'getattr', 'globals', 'hasattr',
'hash', 'help', 'hex', 'id', 'input', 'int', 'isinstance', 'issubclass',
'iter', 'len', 'license', 'list', 'locals', 'map', 'max', 'memoryview',
'min', 'next', 'object', 'oct', 'open', 'ord', 'pow', 'print', 'property',
'quit', 'range', 'repr', 'reversed', 'round', 'set', 'setattr', 'slice',
'sorted', 'staticmethod', 'str', 'sum', 'super', 'tuple', 'type',6 'vars',
'zip']
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64 8

iRl Ay S AR RS Python BB Ay 24 S [BIAYTIA . BN, B AL B SR A G
2400 B AR . IE QAR ER A (] GG [ £ 5 AN LA LR 42 SR RS B BR—A BN A
B T LA S NumPy 5, Pillow % 22 BOHUAR FA B VR A dH O R AR A PR —FE

A ARAE R B SRS SR G — b P, Bt MRS (—A “f7). BT EERZ AR
TR GEE B EIIMY BRI, Bl .wav, .aiff, .au), FIR TARESCHRE R
e, VRA]RETE BANHAILEY— DR K OB A . VR REE AR P B 2 A AL E (6
w, YRS, ASnElEE, AR EEE, O A TSI ERUR), I TEEPlX A, AR5 AN —
AN TEGF R . X VRI AL AT L5 (DAY 2 SCER G FR) :

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

B P AU, Python #58 sys.path BAJH R, AT HR.

WREA __init_ .py SCPFAELL Python ff A5 i SCPFHY H SR 2 ME A, XA R] AR 1 B A7 1l % 4
PROIAT string [ H SRAETC R BOBORS G 7E L R AR B B A O e . e de fof BRI DL T
__init__.py ATRULR A3, (HERR A TR B E a1l Ak, HAKHE
AT 4

B AT A L R S A B, il

’import sound.effects.echo

XM T sound. effects.echo . {HE| BRI ER 44 .

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

FA TR T —FhOr k2

’from sound.effects import echo

WM TR echo | FHAHAERA WITZRIEIL N AT, PRIR] AR AN T J7 66 A

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

73— M EE B AT I R A A A

42 Chapter 6. &R



Python Tutorial, %5 3.7.5

’from sound.effects.echo import echofilter

FAE, XMW echo, HXSMHHEE echofilter () HZW:

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

R, MM from package import item R, item FJLARERTHIR (H74), WAILAREF
T HADAAFR, e Ky, e, import IHAE MR E A E X T item; WERBA, ER
BRI E . WREARIE, WEIK InportError 4.

M, M4#H import item.subitem.subsubitem XFERIEIER, BT &5 — T2 AMYAE—I0HEL L
WA R DA, (R A BT — 0 i S A 25 o Bl A

6.41 \NBhEAN*

MM from sound.effects import * XRAEAAT HMFL T, AMIAERX AR A%
BA RS, RENGHEAETR TR, IR TN TA . X0 REREMRKRE, A TR g
ST EANBEREIER, EFENEN AT R A TR 4 2R

ME— o 22 b e Rt — R X RS import A FH MMM : @R —-MEH

_init__.py RWEEXT M2 N _all_ WFIER, EXWHATERE] from package import
* I % AR 5 3% . FE R R AR, A EH T DAY 2 2 A ik S R R R .
YEZ SN AT B A * WA B M, ] DAY AN SRR s 8. i, o
sound/effects/__init__ .py AIPABLE DA ACHY:

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

XEWRZH from sound.effects import * JFSA sound W =44 THHL,

MREEEN __all_ , from sound.effects import * iEH] REeMA) sound.effects A
FTA AR M Hi a4 258 B REfR A T AL sound.effects (MRBZFTE(I7E _init__.py i
RIS ), ARG F AT E LA 2R XHE __init__.py" & LWAEMIZFR (PAK RN
B THIY) . Bl Z A inport A B B AT FAH. EE A

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

TEXAPI T, echo Ml surround BHUETEIIAT from. . . import #H/Mm)HF A S 24§y 44 25 A iy,
FHEATE LFE sound. effects . (XAEE LT __all_ WHEARL.)
BRSO T N AE R import  * B HU S B LR Ak, (EAEAE P RS B IR BN
e NI .

0, i from package import specific_submodule V&GB! sZhs b, BIEFAR
PR L ok B AN R AL [R] 4 AR 35 N R A 2R vk

6.42 FaBE

DAY TR (S5RFIH ) sound W—#F) , URAT AR H 4 Xt S ASRS | Wan g T, 4
W, WEAEDHRE sound. filters.vocoder FEEAE sound.effects WHHi ] echo ik, EwPAHH

from sound.effects import echo,

PRIB W LA A import iEA][Y) from module import name B EMHXT A XL A HI T Ak
FERART AR B H AL . B0, M surround #iR, ARAT DA -

from . import echo
from .. import formats
from ..filters import equalizer
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TR, AR AR T YRR A PR T AR . T BRI SRR "__main_ ", HILHLE
Python I J1I 5 F AL B AR BR DTG 208 I 4530 T

643 SAERTHE

QSRR — AR, _path__ o EHRHRI IR, HAP U SERIT SO AR 2 i dk
FARSE __init_ . py BIHRAYZAFR. XAZEERT MBI AR 2 8RR A i A 35 B AR
THREER.

BEIREF AT EIINGE, (e T AR O iRk

giE
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PN

A UM T AR RIS H IR DAL ST BRATaT Do, B0 5 A ST A A
AT SR

7.1 ERREMRHERN

BIHACA L, FATBE T PRE AER % AR XaEa M print () &L (B =R M1 SCHERT 5
write () J5ik; ARUER I SCIFRTCAMEN sys . stdout Bl HEMXAGE W SHARIERETRF . )

W, R A AR, TR AT DS i 7 PR A LR A it ik

o B X AT A F A, R RITRG S =R S 2 Hi N E—A £ BUF o TR
Hr, ARETRATE { Ay 55 Z 18] 5 0] LAG | A8 H 8 7 I Python 385K,

>>> year = 2016

>>> event = 'Referendum'

>>> f'Results of the

'Results of the 2016 Referendum'

© TR str. format () VAR EHE LA T EERME. MROMREEIT ( A1) RARCASRRRF PO (1
B, I AR DASR N A e, (RARE R 2R M 2R B

>>> 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 fla, ARATDABE FAF s UL MR AR B O o8 MU AT R AR BE, PARITEMR AT AR R AT A 117
Fyo FAFERRIUA — L7 IR T PAPATRE AT HS ST B 45 1 51 SE A0 A

AL T P A RS DT AN, ATOAIN repr () or str () BECHHE
AT

str () BRECE N TRIFAFAENERZOR, T repr () T ESRERS TEE20R  (RERBAH 4L
WA, WSS HIAAT SyntaxError) XA NRATEERFRIINER, str () FHRBIFI repr ()
—FERIE. RZEMENE— R B AAMIERERR, B SR RIT R T IS5 . FRIRAY 2 747
BRI ER
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JLAl

>>> 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 BHRAE—A> Template 2, BRMT 7 —MRHEB A FRFH N IIE, HHRM sx #5067
PP S ER AT, E R 2D 2

711 BXEFHBRELF
¥ XA AT ER T AE (3 fRIFR A -4 5 ) BELEAVRTEFZ AR Ein b £ F1 F IR B XS {expression}
RAEFAFER AL F Python ik (A .

gﬁ%*@ﬁﬁi@?ﬁﬂ%ﬂﬁ@%ﬁﬁﬁﬁo IXRER] A b s AR A 3. AT s BIRF pi 85 AZ /)
JE A

>>> import math
>>> print (f'The value of pi is approximately {m
The value of pi is approximately 3.142.

T s RO DA B iR NPT S . ARSI TE AR -

>>> 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

HA B AT o TSR Z MR AL e, " tar Wil ascii (), "!s' Wl str (), A 'r' N

repr():

>>> animals = 'eels'

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

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

My hovercraft is full of 'eels'.

A RX LA AIIEN S, 1SS %5 F formatspec,
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7.1.2 =& format() HiE
str.format () HIEMRIEAFEM T Fis:

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

WFESAHA TR (PR TR BB Z s str. format () FIERIXTS . 6355 P REcT]
JHRFIRE B, str. format () FIEHIXT RN E .

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

eggs and spam

WIERTE str. format () JryEH i S5, WEASEINAFR5 ] ENNE.

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

(VACRIIPS S S QN DS a s

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

AR ﬁ*"ﬂk%ﬁﬂﬂ%ﬁ?ﬁ% IRARIE BRI, B ANRER G452 PRI AN 2 0L B S | 2SRRI A%
A AT VA 1 {7 S AR SR 7 1855+ 10 " D7 PR SE

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

Ce. 'Dcab: '.format (table))

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

XA AT PAE 1 B RS A0 e B 7 S e i

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

XAES W E R vars () ZEEHNERAR, RIS R R 7.
Buan, N UTCHE AR ST 8, H S A E Y BN B 1105 A S S

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

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

KFHH str. format () FFTFEA R 52 3ME A, 7524 formatstrings .
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7.1.3 FEpgLFFTE
RTINS %, T okt

>>> for x in range(l, 11):
print (repr (x) .rjust (2), repr(x*x).rjust(3), end="' ")
# Note use of 'end' on previous line
print (repr (x*x*x) .rjust (4))
1 1 1
2 4 8
3 9 27
4 16 64
5 25 125
6 36 216
7 49 343
8 64 512
9 81 729
10 100 1000

(FEREIZ M — =kl print O BB BAREHSEE TN )

FAFRXT AR str.rjust () FiEESTELMIE TS MR E T FE B I ERF R T a X 55, 28

I ERA str.1just () fl str.center () » XEEHEARST ARG, BATHRZR M —H

FIFAFER, AR AR AR KK, EAASEWBT A7, MR E; XBASFIARMIIN R, H

SO HTISE, TSRO (ORISR, 5T 0
140 x.1just (n) [:n] &

WHFSNAT R, str.zfill O, ESERT TN ANETE, EREHMIE 15

>>> '"12'.zfill (5)

'00012"

>>> '-3.14".z£i11(7)
'-003.14"

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

7.1.4 [HMFFEBIBEXLTEE

s BAERF AT UE TR i k. e S BRREN — R sprintf O AR FAFE,
B BEL, FF R A gy AR A B L AT H R . Bilan:

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

A 7E old-string-formatting ¥R/ 2 25 & .

7.2 EEXHF

open () IR[E|—ANfile object, fx AW TNZ%0: open (filename, mode).

’>>> f = open('workfile', 'w'")

B BYRGE IO TRFR . FA BRI AR, b & Sehid SRRy R AT
fF. mode ATVAE =0, JICHERAEIRIL, "o BRI A (DM S WM , B4
o FIRATIFCHFAEININ A (LTS A& E SRR . ot e TIF SCPRE T
5. mode BTN HITIRIN .

48 Chapter 7. %l



Python Tutorial, %5 3.7.5

T S S2 DA text mode FTFFHY, X BEWRE M SCH I 5 AN AR, RS DATE & W gt 5 X247 2w
i, WRAIEERMEHER, BAMESFEEME (B0 open (). 1 mode FHEMIAY "o WA binary mode
FTH S BAER R AT S I A T 5 ) o XA Y% T A AN 8 SCAR ) S0

FESCARAT U, BOASE P SR EATEHRAT (Unix B9 \n, Windows [ \r\n) Fefoh \n. 7£
SR G AR, BROAS AL B \n S a] - 55 E G HRAT o OARERE 5 18 SOC R 30AR S
PERVEBEA )8, H & SR B G140 0PEG Bk EXE SCAFH RIS . - B R RS I
A R Aol P A AR

TEARPRSCOERFRIN, B with SCRET . P0AUR Y T ARG G SCPF IR ], BRI 2
FIK T AH e A with FIHAE try-finally AR R E RN 2

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

True

WERARBA B with KEEF, IEAMRIZIA £. close () R KM SCIFF L RRECE 66 1 BTy R 4E
GEIR . ASRARBA 2 I SO, Python AISEIR [ Scs fie 25 1 SO GO M AR K RFT IR S, (H
XA RE S REHT RS — B ] o 53 Ah— A~ XU i A il ) Python S B S AR AN ] A IS 18] HEA T3 2L

Wit with IHAEEE R £.close () RMISCHRGR, 2l SCEXT S B 3R K

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

7210 XHHRNHE

AT R B TR ECERT RS N £ B SCER .

BB N, WM £.read (size), BEoBE—SHIF R HAEAFERFR (FECAERT) 5%
FATEEX SR (IR ) R E size 22— AN ATEERBESEL. XY size BEAMEEE N B, KR
O R [ AN ST N2 s QSR SO R/ N AR HLER INAF I PR st 2 Bt A . 24 IOl ), R
BEPOFR I B2 size NFFF (FESCABIATR) 5 size 747 (FF Z9ERIBETR) o iR EELEE SRR E,
f.read () FFRE—DEEFERH ().

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

f.readline () MICPFHEEE—AT; HATAF (\n) BFETFRTHIARRE, MRS AATATS R, WIAE
ARG —ATE N . XA A TER; AR £.readline () RPI—ERYFHH, MFREE
IR T SCOERR, AT " \n' FoR, R RS — AT

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()

TS BEIAT, AR AT DAPERRE I SO R . R NAFRIRL, PRdR), FFE AR

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

QNiti%23)
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This is the first line of the file.
Second line of the file

WRARE A R R B IrE T, RIATPAEH 1ist (£) 5 £.readlines ().
f.write (string) & string (INEB AR AN, HREISAFELFEL. -

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

%EE)/\,ﬁJ@éﬂE‘JXﬂ“Z&Zﬁﬁ, TR TR AT (TESCAERET ) s 7t ge (ks
AXF) -

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

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

18

£.tell () R[E—AHEL, Z SO SRAE S W A BT AL, 2R R R R B A S IR i 5
T, PARSCRBE N A EIIECT
B SR E, T £.seek (offset, whence) . JlIL A4S LB offser R H AL

B 5% 5l whence ZHFGE . whence 1) 0 (HFR R MU SERE, | FoRMH 48 SCHAE, 2 £
SR BAE NS % 5. whence (IFAEREWERINME R O, BRI FH SCHTFLAE IS % 5.

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

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

16

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

>>> f.read(1l)

b'5!

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

>>> f.read (1)

b'd’

TESCAR AT (IREEAERE TR A b BT IR SCAE) b, AR vFAI T30 LB &R (] seek (0,
2) FMERBIWERRZABISN) I+ HME—AR offser (FZIFLLREM £.tell () HPREINHFZERZE. Hil
offset {HAR 2 7 HE R E SLIATH o

SCPER G — BRI R, Bl isatty O Ml truncate () , EAMEASREG: A X CHXLM
TRITHIE S HESS

7.2.2 R json (RELHMLEIE

FAFER AT MR AL G ASCHH S e U Ok . BT RES 98 M3, R read () A BRI 5
Fiep, RBCFRFHRTEB AR, int O MRS, EREZEM 1123 A FATH IR B B H
123, M RARRAFIE AR S M 7 XA AR R B R A, Tl AP o b AL 1552 2.

Python R4 K A JSON (JavaScript Object Notation) A TR 2 WAg =, WA E 1L H P AR %5
AV AR AR % i B 2 B AR 3 SO . 4458 Json (ARTEREH A DR T Python 4 )2 IR 4544
RN TR RRTER XA AREFRA serializing . M FAFERFoR B BEIRTR N deserializing .
HEF IR R HACZ 18], Fe R 5 1 745 53 0l BE CAFABAE SO sl Bt v, ml ok o 2% 34 e e 6 B A
TEFEHLES .

AR JSON K2l # AR AR T et i <. 2R EAREE, X EHMCY A
PERY R %
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WERAFA — ARG =, AR LA — AT SRR AU R R B JSON FAFER R

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

dumps () EREY T — MMM dump (), B RRFXIRIFIME Rext file . FIL, AR £ 2—A>rext file
X5, AT DAARA:

json.dump (x, f) ‘

THRBN R, AR £ 2 —MTIFRIABE I rext file X5

’x = Jjson.load(f) ‘

X B B AR B R T PAAL BB A0 e, {H2AE JSON w5 51 Al AT 38 2 Y 5 19 7 ZE AT 14 55 7
Json B 225 0 50 BLA IERE -

S
pickle - B{F#iER

5JSON AR, pickle j&—Fh FeVFRHT 352 2% Python XA TFHML L. L, Bk Python fITfFA
ARE T 5 HAE F M SRR BOAOL N ERR AL A AR AR S
DY, MBFSIER B AR LRI pickle Zdnl PAPATAE AT .
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CHAPTER 8

FIHACIE, FALEBCARIREE, H2UPRRE Il T, (R feCaA o ;LR
HE. BEl () PR KRR ExaERM 77,

8.1 iBEHEIR

TERAR R SUPR AT AR 1%, T RERZARTESE >) Python IR 7 5 18 B 1) 1

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

A

SyntaxError: invalid syntax

fEpTaS 2 i R BER R R AT, FRR R “EERT, IR AT BRI E A R B o2
HiHR AL E Py token SR (B BASAEX UGN ) : 7Bt , 7Eprint () XA
Bobia e CeRe, POAEERmA TAES () o SUFA AT SR a s, DR AR B B4
PEIRAEJIE KPR A

82 ®BE

Bl Ay e R A ETRIA L2 1w, (BAESRATI, BV RES T AR R FERAT A 2 A 4 %
YRR 4%, A EXREUTEER T R RIRE S A Python F2 /7 AL B EAT. (H2, KZHL
FHEIFAPREF AL, 2 BRI T PR R R B

>>> 10 * (1/0)

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

ZeroDivisionError: division by zero

>>> 4 + spam*3

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

NameError: name 'spam' is not defined

>>> '2' + 2

CFgkzE)
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Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: Can't convert 'int' object to str implicitly

R B R G— AT SIFRATR B R TA 2R BA . FRAARRIA, MHRRA IR 2N
BERAE B — 0 AT ED oK Bl Bl () S i R BRI - ZeroDivisionError, NameError
M TypeError. MR RMFTHIR PR 2 AN ERERATR. XTI NEREA 2, A
XTI P E SR A —E it (AR — A AL ) . PRifEr i AU W B AR RST (A
SEPRE KT

X AT IR T BT AR e R A S R R A TR 1 S

B DR AR R T B3 AR [l HE 2R s B A S BT 3 Gl B 5 2 L AR A T 4 e [ 33
2 EA 2 B WS HER A U

bltin-exceptions 41| H} TP & R A BTN & L.

8.3 BFRFE

" PAG B A BEET R E AR . WA TG T, ESEORH P —EHRA, HIEARR AR
B, HAVEH P RWTEET (HH Control-C si#fE RS SR AR ) ; W5 RT 5 R H rar DA

#id5] % KeyboardInterrupt S EIHRN. .

>>> 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 RN .
o B, PUTry T4 (try Ml except XETFZIN (£47) iE4]).
o WREA T L, WBkid except F 1358 try IHAIIIHAAT

o ARAEPAT try TAINNEAE T SR, Bk % TR R R TR RS, AR SRR SRR except
KT SR ICAC, WIRAT except T4), SAJGAREIIT try IR SIS .

o WA S HEA except AP HERY RN ICEC, R HAR B SNEY coy IHA S WRBCH
HEVEBRET, WER—A RAEFF, PEPRHE I B E R .

—A> try IFRIATREA 24> except T4, PMREANFFHEIALPRR . &2 ST MEBREF. AP
e FAL AR ry AR AR, AR BRI — oy TEA) N HAR A BEAR P i 57 5. — 1 except
TAPRTARE A S W R S ool flin:

. except (RuntimeError, TypeError, NameError):
pass

IR AL ST except TR NI —MRBE R EWEI, WFHH except 1A 2 AA
) ((ELRE AR NA AL, — S IR SRR except 1) SR ) o BN, FREIEARRIHKAITE B, C, D

class B (Exception):
pass

class C(B):
pass

class D(C):

(N gkze)
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(£ L£50)

pass

for cls in [B, C, D]:

try:

raise cls()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

TR except THIBIAIE (€ except BIKFIE—AY), EXFTH B, B, B— RIH—ITALHY except
ERGIEIT Y

eI except TR DA IS S 4%, DARIVEEECAT. (B A, B DA ROy AR 28 2 i 2 FLE 1)
ifedEiR! BRI TITEHMREE, REEHRLIARE (FREAFRNELRE)

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 IFAH AN else F o7, FEMT IS LNAAE T A 1) except T4 )5l XFTHE try 141
G J S L RAT R A AR - Bl

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

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

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

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

[0 else TAIMI try FAMMAIMG RIS, e T HAMAFEN try .. except HHERP
PR ] B 5

BAERAER, BT AR I, QAR . SRR T AT

except ) T DATE S 46 46 B I T 45— A~ A ht, 1K AR RPN SR LRI, I B R b
instance.args ", KT, SREHRLT _str_ (), FILATDAEHET BB 8T i o]
JI .args o LA DAAER 2 AT BRSSO TERE , TFRRAR A B LRI TR

>>> 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

Q)
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(£ L£50)

print ('x =", x)
print('y =', y)

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

X = spam

Yy = eggs

WRFHASE, WENHHE AR IR R B R RS — C HEER) 1T,

S A SRR P A UL try TR IB RN e, A y AR (RIGER M) Bk A iR A AR
HH . Bl

>>> def this fails():
x = 1/0

>>> try:
this_fails()

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

Handling run—-time error: division by zero

8.4 Mii&w

raise iR SRV DU A AR TR E B S . Biln:

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

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

raise ME—MZ UM BB 7 H . XS HHR - RE LB gE R - RER (REA
Exception fy38). WIRMEEBAR—DRER, TRHE I HEA SERI ROk S pifL:

raise ValueError # shorthand for 'raise ValueError()'

URARTERE BT K T A H TR T, WA LA SE R 8 raise imIE G5 L nH

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

An exception flew by!

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

NameError: HiThere

85 AFEENRERE

R AT DAE S B B R R M BT B 5% (55 5% Python R E L EE., HSHE). FHil
W W 1Z B R Exception ZEJRA:.
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A SCRFE, BN AT AT HAN SO AT AL AT, (ol P fag &, i AR A2 JE i,
X LU ARV AL BT R S i SR R AR IR B TEQIE T RES R 2R [ R AR, 38 5 i
TR NURHE SN S AR, AR B R A F B R 7 28 -2

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
mrrn

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

REBE A E SCAAFRA “Error” 458, FUTARMERF a4 .
VEARERUE LT EMTHCHRE, MRS ENTE LR REh RE R AE . A XL EZHER,

e

8.6 ENFIERME

try WAA S — AR, T E SORAHE A S OU R TR PR . fln:

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

Goodbye, world!

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

WERAFAE finally 4], W finally FAPRVER try IBA SR G — UL S5 HIT. finally
TRIANE try IR E T REESIIT. DUFJLETHE T4 55 & A I — S A7 2= o -

o ARAEPAT try TAMIA A TR, R E TR except TRIBHTALIL. AR FE A
except TAJITALE, WZRFHAAE finally TAIPITZ GRERGI %K.
S MATRETE except M else TAJPATIIN A4, MMM, %A ATE finally TRPATZ )G
BEEHF %
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o WURAEIAT try 1BA)JHE %] break, continue 8 return iF4], W finally FAPRFAERAT
break, continue 8{ return &84 BigAT.

o QR finally FAJPEE—A return ifA), W finally 7)) return iIBFAPRFEIAT try F
A return 1B Z AL EE BT

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

return False

>>> bool_return ()
False

—ANEN SR ZRIBI T

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

>>> divide (2, 1)

result is 2.0

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

>>> divide("2", "1™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'

IEWARIFEEIY), finally TAIEARIE N FERSBIAT. PIANFAFEEMIBR TS &1 TypeError Ay
i except FHJAbRE, KHBLATE finally FAPAT/EHEERTEI K.

E%%@Hﬁ%ﬁ?*‘, finally A TREMAMBBTIL (BIANSCOF e ML) ERA T, TR
I B

8.7 TRE W HYFEIRIE

FELERIR E ST AR 5 ZZA I BEAT AR TS PR AT, O G0 S 02 i il 72 R T
WER NHARB, BT PIHER N AT R R L.

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

XA ETE T, BAER U ITSE R, S SO —BOAHE I IR AL FHTIPIRAS . 1XHE
{7 BRI A RO 2 8, ARG TR R I AR R BT B I . with i) SR VRS AR R X R AR
% A—Fli GR e AT 145 21 SRR B T B 7 s U -
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with open("myfile.txt") as f:
for line in f:
print (line, end="")

PAT5EERG, BIGEAEALBRATI B S MR, SO f BIRA SRR, FSCHF—FE, $ROUUE OB B
X SR H SO R i X — i
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CHAPTER 9

R T TP GBI RER Ti5 . B SRREIRE G — 8 RS, M avrelE—4
IR ). BRSBTS PR AF A SRS BN . — MBIl b n] A S H C RS
(GE XAERH)) Tk

HHA AR TE AT L, Python JARH D IPHEATITE SCRF R IMAZTEF H. B2 C++ Ml Modula-3 Hi2E
P25 . Python BZESHRAL I ) X R Am AR A A AR AP SRARALE Rir 28, JRAEIET DA
B EERAULAITR, — D IA T AR B2 AR A AR 7 k. X R AT AL S AT AR A 2R A Y
i . MEH—FE, JSBAA Python RARMZNERFIE: ENHEZtTINQIE, ATAERIES M.

1E C++ RiFH, MRS (GRS ) 2 public (B TR SCAA %5 ), By bt ek Bk i
virtual . 57E Modula-3 H—#¢, 34 T MHIFET IR SRR TS iR EU 2 a2 2. 5C
F—AZHEY], ZSBRREARASME. 5 Smalltalk —#E, FAGWREMG . X P AME I
TiEX. 5 C++ Al Modula-3 K[, PEER A AR P RIESR . BAh, 5 C++ —fF, RZUA
ArRREE (FARBELRT, THE%) BNEBRAFR R AT E SN0

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

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

9.1 ZIFR

MGEEAME, ZALFE (FEZMERIAN) T CAGRE S [l X5 XAEHATEF AR % . F—F
Python [P 3 AN R BIEX — 5, TEALBR AR HEAIEAL (B, 7494, Jodl) WA DALz E .
g, BIZNWRATAERT G, s, FURIRZHOHLMbSER, (1 Python fURATE Ul RE S A
. K HE TR REEAL, A FER LT R PSR E . BN, R — DX RAREE, B
TP AL WERBREUE TR TSR XT SR, A B R — XA 75 248 Pascal
HRIAE G AN [l B SR A B AL

9.2 Python {E RS FI& &% H]

TENZHRZ AT, T SEBEURIR—28 Python A AL . 285 SO 6y 44 25 AT — BEX b 31T, AR
S A IR iy 44 25 T ) AR A RE S8 e PRAR IEAE A AL R o IUBEUE— T, T XA T R0t
LA RiZ% Python A2y BUAMRA I -

IEFATI—L85E TT A
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namespace (fip#423A]) J2— AT BTG . JCHRI) 644 23] 24 iR h Python F s, (H—fik
TR AR SR KIEEA] (BT A PERE MR ), T HAA AT RETERE R B R TR LA i 4% 25 )
WBIT AN EREES (B abs O AR, FINENRES); SHRPERATE B
T R AR . WA B, MG R IR At —Fhar 4 A, KT ard 25 A 2
—ride, ARGy SRIFRAFRZ RN BA KA B, AR BB ] PAE 4> maximize
PRI AN 27 AR — BLERA P o 07 HE R b

REEVERH— T, FRALAIIRIE — A S 2 R A FREFR R Bk — B, 7ERBX z. real 1, real 2
W5z f—A @ F AR BT Xﬁﬁﬁ%*%%ﬂ‘]é‘]ﬁ%@?@@%’lﬂﬁi A3 modname . funcname
H, modname j&—MREHXF LM funcname BT — @M. FEMIEN T AT 8 MR He 2
()4 R 44 Bk 2 TA) IE S AEAE — AN B e St A R i i 44 45 ) !

@ﬁTM%Eﬁﬂ%T%%OW%ﬁE%7%ZNE@%M@ETﬁ%OﬁQEﬁ%WME,Wﬂ%
E ¥ modname.the_answer = . AISREERFEET AR del iIBAME. #lU0, del modname.
the_answer BHaSM4 N modname EI’JXT%EF%Z%’ the_answer J&1E.

FEAN [ Bk 20 81 72 1 i 24 25 R AN TR 9 AR A7 30T . B35 PB4 PRI i 44 25 R )2 7E Python fERERS IS Zh i B1
B, TR A S BR . BB 42 SR 44 A [RIFE LR E SCREE AN B s T, bRy 44 2 (B 2 Fr
SLERREARIE I . BURRES A DUZ R AT TE R, A — DA SO SR B B, H0A 2
__main__ FEHEAK W, FIEIHA B CHERmA 2SE. (NESTRERR ERAET— Mk
H XAMERFRAE builtins o)

— BRI AR iy 4% 43 TS A R KRR T I B0, 7 pR GRSl — A ST eR AP AL B A 5 5%
E%E% (Fst b, WERESIRAE T4, THREERF.) B%, SUOBHHNRSAEECHA
¥ 5[]

A AR SRR A i 24 2 AT B V5 )Y Python B3 Y SO DK, XY AT ELERVTIR™ IR A4 P8
AR E 51 &2l a4 25 A PR A A

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

o SOEAE RN P E R B R4 R

o IR S PV P LG 38 R AR AT 3t P RO S B S AR R B, B dE k& R R
o BB AN L A Y TR 4 R 4 B

o BOMEMTEE (BREEER) S5 N ELTRI 4 A

IR AT R R, T 5 R (ECRE L 17 A 5 iR 1) 42 SRy 44 AR H 8] 44 JiT ko
%E%%ETEWFW%@M%&@%&E,TM@%mmMuﬂ BRI AR A A R . URBCA 1
PR AEA AL &, XSS B B (25 AIXFERY AL B L STl WEE PRI — 1 #red R
WAL, 44 AN R R RS ).

HH, YRR (T SCAR) 51T 2w ECY R A PR ERREASh , R I S | TS
SR Al — By 42 5 1) - B a2 238 o 2858 SCRAE SRy 44 5 A A PR o5 — a4 25 0]

SRR YA T TR B 2 1 R SCAS SR S Y - ISR A 7 SO e 250 4 SRy P st 2 e
WA 250, TEIR %R BN AT SCA 25 BRI - 55— 5T, SEPR 4 PRI ZRAEIs T 2

SEM — (HJ2, T E AL i et RGOSR T AR, RO G TR Eh & ﬂ%
fr! (FL, RO WHSHET )

Python f)—ANEEIR Z AMAHET — MR ARAFAE AR global i8] — X4 BRI B 2 08 A d A 21 T 4K
IREA XA R — e REA AR E RN R . BRI 154 del x KM R4 25 a5
RN x BIGEE . S92 5, PrAa5I A PRGBS s Rl import HHAJHIN

BUE SCAAE Ry 3 0 s A o bR 44 7

global i) al H iR R MIFrE AL A AT T4 Rt s HB S E g 48 ; nonlocal i3
R AR B AEAT T N2 e ot L e g 0

VIR AN S BEHOG G — AR B R RN __dict_, EREUAT MG A SN dict_ REMEER
RERATR. BR, WHXARE A SRS, BN T HE MRS 2 KT fr.
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9.2.1 {ERiEF0& &= iE R

This is an example demonstrating how to reference the different scopes and namespaces, and how global and

nonlocal affect variable binding:

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

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

def do_global():
global spam
spam = "global spam"

spam = "test spam"

do_local ()

print ("After local assignment:", spam)
do_nonlocal ()

print ("After nonlocal assignment:", spam)
do_global ()

print ("After global assignment:", spam)

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

B AS  f H e :

After local assignment: test spam

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

TR ARRE (IXRBARE) NS WALE scope_test X} spam HH5E - nonlocal ML scope_test

Xt spam FFRE , 1M global MKIE S MALBIHZ R E -
BT ATE global WK IR B Z HISCA spam HIZEE .

9.3 #ERkE
KHIAT SR, SRR SERE L

9.3.1 XENEE

H (R B R S SR X R

class ClassName:
<statement-1>

<statement-N>

RIE X5 REUE L (def 1) —HELABEITA SBIEM . (IRATRAZE R I SURTE 1 £ 1R —4>9)

SCHCR B BN )

9.3. MRk
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TESCER A, o ON TR HHAE R EUE 3, (AR Avrg Hbii ), ARERA H — RATSR 5
KB A IR, AR N s ROE SGEH R — MR SR, X2 J5 IR A 2458 LT B
E Y — XA R A S5 P

AP AZE S, R ASET A A 2], A AR R A — [, BT xRl A e A (AT
FEAERXASHr a4 2182 o FERIAY, BREUE SO0 B BT R B4 A -

M O(NGERAL) IER BT E U, FRIEE—A K R XEA R EES e LI a4 4
A R I ALk s FRATRE R — TIA RIS R EZE R BURR (FEEARE L2 mEfE
FEY) SRy R By TR A 28, X SR A LA 40 5 B SR SR I th i 44 Bk (LEX A7 Bl

ClassName),

9.3.2 ANk

ESUESESTITLE T (C e IR PR i

v 51 R 1] Python HRBITAT JE 45 | BT AT O BRHETEA: obJ . name. A7 ALY R4 P2 20 G 1 7
ITAAET Jean 4 2 PR T 28K, L, ARZEE SOEXARAY:

class MyClass:
""r"A simple example class'"'""
i = 12345

def f(self):
return 'hello world'

HB2 MyClass.i fll MyClass. £ g2 B EIESIH, K45 Bl — N EEEOR — A R Fow 4. KE ik
WA DABEIRAE, BRI AT DA S B S B ok MyClass . 1 ffH. _ doc_ WR2—Hzm@h:, Bk b it
BRI R FEFE: "A simple example class",

K1) 551 AR YA o AT G A R I 20— TSI A RO B 261583
(BB LR %) -

x = MyClass()

BRI = RN RS Rl A & %

SO (T RAR) L@ DEXNR . FERERO AR E W IR B E LBl A
P2 TREL A — 00 __init_ () BOEREROIIE, gt

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

M—DREXT _init_ () JriEm, RSO BRAE S B 3 kB0 2 R 38 S0l KR
_init_ (). PBAEXARBIF, ATPAEL DA T R SRAS—A EI HR AR B S )

x = MyClass()

MR, _init_ () FIAEATAA BN RS I B RG . X MOLT , ROCAZESBI iz AT
MSRPE L __inic_ (). fildn, -

>>> 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)
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9.3.3 SBIXR

BAEBATAT A SEPIRF R T2 SLxE R BEAR A ME— B R SRS U . AR B B2 5k, B
JRTERITTE

e B XS T Smalltalk FHYg “SEBIASER", PAK C++ HH Bl BREIEATESEM; B
AR R, EATRES — GIRE R BN, 2R = 2 Emadn MyClass BSEBI, MPATH AU
BefeTENEE 16, HORRBALATIBER (R B

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

print (x.counter)
del x.counter

3 REOVBMER IR k. ke BT XRAEE. (18 Python i, Jrgik MARIEH N2
LRI HABR G A T35, BN, 3123 5L HA append, insert, remove, sort 457574, #R1M,
TELAFRHE S, FATEH I — 1K L 18R BIN R Tk, B AR )

SRR RO E AR T B2 . R L, — DR Irg 2T R gtk LT H
SEBIIA Y 7 . ICAERATRBI, <. £ @EMITES IR, B MyClass . £ @& — P R%EL, i =. 1
NEik, WA MyClass. i AN@—A %k, HiE x. £ 5 MyClass. £ I R@E—RHFHE —ER— 5k
A%, RNIRERBTS.

9.3.4 FiEMR
R, AR IR T I

’x.f()

£ MyClass /RBIH, XAFIREFAFH *hello world'. {H2, LRI —PITEHAZLMN): . £
T NITERR, BT AR R LAS PR A - Bildn

xf = x.f
while True:
print (x£f())

FHRZATE hello world, EE|EH

B—DIFEBIHI B AL T A7 ARATREC e R BN <. £ O WIS SE, BAR L0
MR EE SR E TS NSEEE T 23T SRS EOE T S50 & 2} Python
BEXRTI KT — SRR ...

Febr b, VRATREC AT E) TSR INRIREIR Z A E T LB G M R B 25— N S B A 7
AT R, WA . £ O HIHAMHY T MyClass . £(x) o B2, WA n DSEH TR
BTRAHZ SR RRE, XANSEE NIRRT G, (EAE S .
WERARATIIR TR BRI VAR B AR R, IR A E LB Y ATRE S TG . 24— DSl AR e
FUHRE, FHERIOITEIIE . WRARIR—DETRERARERME, Sl GHTE (55)
SRR AN R EOS G EN— DGR i 07 2OR BN — NIRRT g XM MR X R IEN R . 4
WS RBNE TR G, FET LGNSR E SRS EoE, S5
FEVR MY RO B

9.3.5 HfxHIEE

— ok, SEBIAR R TR S BIAME R, TSR T2 BT S B S R A ik
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class Dog:

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

BN % AR Fent 2 mESHE Y, FES2 B0 vT BETE BB Somutable Xt 5051 1 51) 26 A1 7 B 1) 4 S5 304 N AF
&i%oWW%FR@*%WM%%KE%W%W%QE,ﬂﬁﬁﬁ%D%i%%R£§~4$ﬂ%
Bl

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

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

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

>>> d = Dog('Fido")

>>> e = Dog('Buddy")

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

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

>>> d.tricks # unexpectedly shared by all dogs

['roll over', 'play dead']

IR SR BT R 0 2 B2

class Dog:

def _ init_ (self, name):
self.name = name
self.tricks = [] # creates a new empty 1list 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']
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9.4 #h3FTifteA

Bt Jm e A S AR S AR T IR R IE s 1Bk S A K ARy o IO LA K B B DR 0 T b4 A
PR, PR M il A 24 5 e s /MU 9 K AR LR T REIY 24 7 AL 7 ¥k 4 RO R 5 7
JEPEL PRI AR R AP ER AT ZR (B R — AN RIZk), B @ M ahinskan 4 053k, 14Tk
Bn It

KB T AR VA Be— X (Y% om” ) BrS . Semiiivt, JORREN T L Blaih g
kA, Scbr b, 7E Python Hiscf (LAY A< PE AR H BBl — R i T A& . (MAES —Jr i,
M C il 5 4951 Python SEELIN T PASE 4= Rt SE BRANTY , IR BRI R AT s sEketdnl DAl
C %5 Python §"JEA . )

P 17 214 AR O P K TR A — % 7 i R BT e B AR AR T Y Oy SR e D7 VAR B v [ E
AphE . TR i T DA A — A SE B R A AR AT H E BB RS 2 507 R AL, HEARAIE
WESR A PRI S — FROCHRAR, FEBU ] a4 2078 0T AR 2534 2 AL RRA -

TETTENRG B JE (SO T3k HEeA 0. AP ks EETT T Or ki alisEtt: 24
B AT, A SRR R A RS A B L2

IR — SRR 4N self. RMALPR—N5E: self X—HFRAE Python AR BA LS
IR o BB, AR E 2 (AR RS Hofth Python A1 SR UGG Z Ml 56, 1T H W] DA
B A KRV SRR F IS ] RES B TR 205 -

AT A — A EA SRR BB A LI S Bl 52 ST — ARk eRBOE SR SCAR AR AN 5 T 2808
M2 A RRBO GRS — R A U@ nT AR . il

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

class C:
f = f1

def g(self):
return 'hello world'

h =g

BUE £, g Ml h AR C RAGTI IR SR IE, I EAT#AE C iSeBIi s — H h 2256 T
g. EIFHER, ARBIRMEAE R R & R I P S e .

TTEAT AL B sel £ SR T IR R A 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)

73 AT VAT 128 535 3 e KON [ 9 07 G R 428 24 0K . 5 75 SRAR SR IBCHY 42 R A4 i el e 60 75 L SRS
B, (FAEASBAENE R ) BRFAR DA 7T B AT A P R SR, (Ha)s
VEMIAAAEVF 2 CA A 5 280007, S B4 Jm i T ek SO i AR IR IR B, e
e SRR BN R L — . G, BRI RA B R AE R A E b SO, AR R — 35 P 3R AT
S RPN IE S T SR A BE

TAEER S, FIEA £ (B £3), HAFfHN object .__class__ .
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9.5 4k&

BN, WRASHRAR, IEFFRERCMERFCY “387. IRAZEE TR AT BR:

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

#FF BaseClassName WAZE LT 5 IR A 2858 SCROME AR .t Ao Y HAMAT B b sU U B 284
FERIAIE . XA RATRE S A L, BN, 2R SFE ) — M P A I Ak

class DerivedClassName (modname.BaseClassName) :

URAEZEE U PAT IR 5 BRI . MR EXT R, BRapic . MR ER BT R AT 8 s -
WERGERA B RS, SRR P T A WA SRR B A2, e
WIIEGE st R IVAGER

IR LB B LTIk Z AL: DerivedClassName () BIEZIEH—HsEBl. TriEGI HH5%
UNVEN. 2 %?*H&E‘J%’é%ﬁ; WA WS BERFHE B IR B A2 ) N AR, SRR T — RO
W75 3EG I BEAERL

IRAE R RE S B AL R k. BRI ELE T R X R A SR A R R AR, TR A [ — 226
HE R o — R R T A RS A B EMIRAE R . (8 C++ 27 7R . Python
WA TR G bR B virtual k)
TEYRAE 28 rh B B 31 S B b nT B AR L e T T Bt R e [ 44 (R 3R 280 vk . A — POy ST AT R b
R EE . Bl BaseClassName.methodname (self, arguments) . & BN sk
ﬁﬁ&%ﬁ:ﬁﬂ% Mo (RN Y b B2 AT 4 VB 4 DA BaseClassName 144 FR85 1 i) Bsf o vl i A ot
EW
Python A ™ P & eREC AT 4 F T A AL -

e ffi f isinstance() R E — P LI H) 2K Al isinstance (obj, int) LS FE obj.

_ _class__ jint BFEANIRE B int BERN True,

o {fiff issubclass () FMBELRMPYER LR issubclass (bool, int) A True, [HF bool &
int 72, HE, issubclass (float, int) N False, A4 float A2 int BT,

9.5.1 S EHK

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

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

<statement-N>

T Z R0 R UL, R BRSO , AR AV R AR IR @ B E R IR B . MAER
0, SZRE PR E S ARITER — NP EWR . HiL, RRE—EH7E DerivedClassName
HRIRE], W&E| Basel HERE, AR5 (iBHM) 3] Basel WEIHEIER, WRAISEAKT], B
#| Base2 &K, WK,

B OL O A SEA e — 285 7 SRR U7 2 s SO DASCRA super (O BIPRREITEA . X5 U7ER
YO A 2 F AR BTE T RN S SE TR B H R ARR BT P Y super 1A TSR

BASBUR T R A LER), PP 2 ORI OS2 s th— a2 28 0k (B2 0F —4
ST 2 FR AR R Z RN T ) o BN, PR MR dkK H object, LR 2 AR KL
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HRPRAL T — 25 DA BB T DAL IR object. S THIREEZRA MR —R A b, ShSFES H—Fis
T AR ZebEfh, REENEIREMMNERZ LRI, REHENCE—R, I BRI
(RP—ASZRAT AR TIRACIMTR I AR I)Y ) . BTE 2, XRS5 B 2 E4R A A]
SEHR Y RIEECH T EE. T T MFEE 24T, H2 A hitps://www.python.org/download/releases/2.3/mro/

9.6 LALEE

AR — X RN IR “AAA™ SEBIASRAE Python I ALEAE. {Hig, K%L Python fURLHRE
TR RE— 25 A — N PRI TR (BN _spam) W44 APTIGARIUIER ) Lt e 2%,
TP BOR RN ) o XN AR — N SEBRANY, TR Zead R B AR AL .

I TAAAENS T-RALA AR R S5 (Bl e 44 55 5 128 E LA RIS ), IR A A D
DU IR SCRE, B 8 ARBCS o AEFTTESC __spam BRI (RAIFATARIS T, 22—
JEETNRIZ) BRIl _classname__spam, JH' classname SRR T I TR 41
KPR EMEGAEIETF R ANAGE, REE M ITERE LN 21T .

AR EH BTk T RERIIRMABIR I AT . Bl

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)

b1 1 7 1 B { #E MappingSubclass 5| A T —A4~ __update FRIEAFIE O T A 2 45,
HE & 1E Mapping K H 4 _Mapping__update i £ MappingSubclass 2 14 5 i ok
_MappingSubclass__update,

R, SN FEEN TR Z NP2 PR BE B  RA A A AR R RERY . X AE
PR O T 2 SMWA R, e .

HHEBALIHBG exec () B eval () BRI A SR LR H BB A MAEYLEI 2 XHELTF global
WEAN RO, PR G Rl s SR AR T[] s 28 e 2 5 A g i3 1 AR RS . [R)RE Y BR i 38 T getattr (),
setattr () fldelattr (), PARKT __dict_ WEEESIH.

9.7 Z:ImikBA

A 2 FFEM LT Pascal ) “record” B{ C /Y “struct” JEFEAEIRAEIL, 1 —LEay & IR 47E
—ifd. XPPRFOLE A Lk

class Employee:
pass

john = Employee() # Create an empty employee record

QS
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(22 B30
# Fill the fields of the record
john.name = 'John Doe'
john.dept = 'computer lab'

john.salary = 1000

— BT R Fh S B E 3SA) Python ACRDFEAE W] AR AL A — NI T i BOE 2 B YR I 2 B
oo B, WRAPRAE — 4 H T SO 5 A A LR R i R 8, R AT PAE X — A read () H
readline () HEMFAFEREAARBESRRZE, IR HEASEIE A

KHITEMN G B R EM: m.__self  FU@HA m (O HIEMEHIXER, M m.__func_ NWEZITIE
I Ao I 1) BRSNS 52 o

9.8 EN2E

FIHACA L, STREE LB RS RAE G R A for i47:

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

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

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

for char in "123":
print (char)

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

TR ) KURS TR T R3S SO . 2R AR Al ] JE i I (145 Python B — A3 — 18Ik, FERG,
for iIBA)STH AR RN iter () o RRBCGREI—E LT __next__ () FEMERINS, &7
BB AR ITTE. YITEARE, _ next_ () ¥8|% StopIteration 5 RiEHAIZ L
for fiFf. YR PAMEH next () WEBRECRIHH __next__ () Hi; XMITFER T ERBIER:

>>> s = 'abc'
>>> 1t = iter (s)
>>> it

<iterator object at 0x00A1DB50>

>>> next (it)

14

>>> next (it)

lbl

>>> next (it)

e

>>> next (it)

Traceback (most recent call last):

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

next (it)

Stoplteration

F LB RE I E LS, AR RRIE R TR E S 7. LA __iter_ () H¥ERKRIA
— A __next__ () HYERINS. WREEEN T _next_ (), W _iter_ () AIPATA HAHBIR [H]
self:

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

CFgkz:)
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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 0xO00A1DB50>
>>> for char in rev:

print (char)

w s e 3 - .

9.9 4 5i2e

Generator 52—/~ T RUALEAUZR M fr) LIS TR . EATRYSEIBBRIERY A, (H e fT 2L 4
P yield 4], tU\XTéEﬁJZ%%ﬂH% next () I, BN ERBEIFIEKZ I (B Bk
RATTER I B BTG R . on A kR %i&ﬁﬂ@%ﬁi%%ﬂ@%%ﬂﬂ?:

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 tHh o+ -

ﬂ%ﬂ%iﬁi%%%%ﬁiﬂ@ﬁ%fﬁﬁﬁﬂ%ﬁﬁﬁ*%ﬂf?ﬁiﬁ%g?%%%ﬁ%&%%ﬁh {BAE AR ) BTN
%, BHESHSEE __iter () 1 _next_ () k.

%~’[‘?‘é%ﬁ%‘f¢ﬁ?%iﬁﬁrE‘%ﬂﬁﬁﬂk uzftmﬂﬂﬂZIEﬂEdJ%ﬁ XA % R B LU AT self.
index fll self.data XFPSLHIAE G E 5 IS H I RiE .

%TAEm@U@ﬁ&%H%TEWKU A AR AL, B HBI5 K% stopIteration, XLELF
PE G, MRaEE RS RS H R A .

9.10 A pEFTiER

B a] B AR A n] DA RIS YRR AR, I TEREAR RIS RS, RRANE A RS S AR 55
AR AT T AL B 37 RIS OM 2 R BT G B L o 2 hiadie 20k 2R L 58 B B 2 il S X0
HECAN R, A AR 91 e S B 148 AT

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

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

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

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

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

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

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

>>> data = 'golf'
>>> list(data[i] for i in range(len(data)-1, -1, -1))
[lf', ll', 'O', lgl]

&
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cHAPTER 10

FRAEEERITT

10.1 BR{ERGHEO

os BPURIL 7142 S HIE RGN eREL:

>>> import os

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

'C:\\Python37'

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

—EEH ] import os A from os import * . Xl AN open () BREH os.open ()
BB g, EAR 7 A

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

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (os)

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

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

>>> import shutil

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

>>> shutil.move ('/build/executables', 'installdir')
'installdir'

10.2 L@

glob BLBRFLAL 7 —ANFE H 53 e 6l 1 FUAT 3 2% 1 SUPE 1 2 e 4
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>>> import glob
>>> glob.glob('*.py")

["primes.py', 'random.py', 'quote.py']
10.3 H91TEH

i_fﬁEEFH*{F?ﬁmzkl_ﬁéaﬁégﬂ_ﬂi/ﬁ/\ TS XS PNE NI RAFEAE sys B argy JEVEH . Bil4n,
PA T i H ok BAE 24 T181T python demo.py one two three

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

argparse WML TR ZHLTHRAL PR 4TS5, PAF AR B— A s 2 ek 4, 9]
PR BRI AT

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)

WAEE T python top.py ——-lines=5 alpha.txt beta.txt FEMMTBITH], ZHASE args.
lines %4 5 ¥ args.filenames %~ ['alpha.txt', 'beta.txt'],

104 $EiRMHEEREFLEL

sys WA BA stdin | stdout Fl stderr [FJEYE. JEE X T A& &S RIE BT, BIEFE stdour 1%
E%EE&ﬂ%EﬂbM-

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

2 LA B BT R sys exit O o

10.5 FHFEEz T

reﬁ%?mﬁ?ﬁ$&@ﬁﬁ£ﬂ% BT R W ICECRRAE, kRO, Mk
R Ry 5

>>> import re
>>> re.findall (r'\bf[a-z]*', 'which foot or hand fell fastest')
["foot', 'fell' 'fastest']
>>> re.sub( (\b[a-z]+) \1', r'\1', 'cat in the the hat')
'cat in the hat'

YA F R AR IIREY, BT AN D B AT A5 [ A i

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

math BEHUR AR GREERIRIZ C R B

>>> import math

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

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

random BB G2t T HATRENLERER) T A

>>> import random

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

'apple'

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

>>> random.random () # random float

0.17970987693706186

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

4

statistics BUTEEBIR O EARGIT B (9, PAas, J7225%) -

>>> import statistics

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

1.6071428571428572

>>> statistics.median (data)

1.25

>>> statistics.variance (data)

1.3720238095238095

SciPy T H <https:/scipy.org> F {2 HAAEE H T 80ETTE .

10.7 EEXMijia)

AV 2 ] H 07 10) ELE M AL B B IR P e Hh PSS R B ur11lib. request HJT°A URL &y
FHIE, PAM smtplib T K%M

>>> 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 ('soothsayerlexample.org', 'jcaesar@example.org',
"""To: jcaesar@example.org
From: soothsayer@example.org

Beware the Ides of March.
mn ”)

>>> server.quit ()

(AR, B A nBIFFEAE localhost FizFTAIHBIE IR 55 2% )
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10.8 H HAFORT [a]

datetime BEIBRFZML T DA RIS 07 sCHRAE FOMIAIIS )28 AR SRy HOMIRI )35, (S BLRY
H e A R A SR T A A AN R o AR ST AT RN X A X% o

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

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

10.9 FIBEYSS

LB R A R ik R B SRS, 4 21ib, 9zip, 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 fEEME

— 48 Python JI 0 1 g [ — [ RE RS AN ] J5 A HOAR R PR RE 72 T SR %8R . Python $ it 7" — ] PASZ I
] K 4 e ) 0 T

B, JCAHEHAPRE I REA L Z S SR S EOTREE R J) . timeit BRI AP R BT
AR5 —E LT

>>> from timeit import Timer

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

0.54962537085770791

5 timeit WORAIRIEER AN, profile Fl pstats BIBREZML T M TAEBKAY AU 3R 50 s i) %
SRS TR

10.11 FrE =

T2 R AR ) — b7 R AT A R O A BB S, HAEIE A R h 2w ia A7k 2l
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doctest FHRUL T — T H, HTHHEEHOIFIIERE 7 SCRY 745 5B v AR I, 0324 i w15 5
LA FH R HL2h TR B ) R G 21 SCRY A5 HR —RE T B . X o) ) PR s Bk el ScRy , IF HE i
doctest FEHLAR AR D AR50 SO ) B S

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

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

return sum(values) / len(values)

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

unittest BHRAMR doctest BHUIRFES T, (HE VAL FRIY SOPF i 58 A iy il it

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 B Eib

Python A7 “HairHLlt” MRl ad ARSI AR KD RE il AR dF A 20— o B

e xmlrpc.client fl xmlrpc.server B RIS H RS/ NE—#E . RETFETR
e rrp, BT T HEEH XML,

o email W@ MNHTEMBE IR, B MIME fUHALSF & REC 2822 LGB CY . 5
smtplib fl poplib AN[E (‘BT T2 AL AEIGEE) . Bt se s n T o4,
FH T H e RS 2 2 i BaE ke (ELFERHA) DA RSB0 166 ) 24 i AN Sk s

o Json NI AR AT BB < Bk AR A TR K SE R csv R SRR AR S 2 R A A% X
BN E A ST, 3 Fhops 20 5 o B R AR R A BT S RF. XML BB xml.etree.
ElementTree , xml.dom fl xml.sax ¥, X LRI AR A 3L [E KK H4L T Python [
P Al H At T2 27 [] R e A 46

» sqlite3 fi¥tiE SQLite ¥ e R AL 2s, $-AL T An] DA RS REEARHER) SQL 153 T H Al
AR A B 2

o BB IF 2B RE, f4E gettext , locale, PAK codecs 4.
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cHAPTER 11

PRAERER T —F ZERSy

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

11.1 (L5t

reprlib BHGRHL T EFLRAN repr () AL, HT A ER KSR Z B A4 AR

>>> import reprlib
>>> reprlib.repr(set ('supercalifragilisticexpialidocious'))
"{lal’ 'C', ldl, 'eI, 'fl, 'g', ...}"

pprint FHGRAL TN IRFT EIEH], Hobm i N EXT SR 7 A s SO R AERS B REAS ELEEEEL
W SR KM A EITATIE, SR AL SUSIIEATAFRIGEIE ,  DATE I R R R R A

>>> 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 BIRBEEHE 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))
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.
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locale FEHAL PSR E M SR A ECA% X Tocale BEHLY format BRI & —> grouping JE 4, ]
AR A A 4 IR A R 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 ("2d", x, grouping=True)

'1,234,567"

>>> locale.format_string("%s%.*7f", (conv|['currency_symbol'],

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

11.2 &R

string BERE S —MEMK Template 28, HAGEMNTRAMFFEEE. €N PAEARE SN
FHZAR R O E i H SRR -

iR R SRS, AR S i EATERY Python FRiRAF (AREE & EE. HFRIT
L) M. — B IAERG 505 o5 LAFFRER R, T DAYE S ThT B R b B 22 (0“7 RERIEC 1 Jo 7 2546 23
#lo 58 KEPIE UM FAT 82

>>> from string import Template

>>> t = Template('S{village}folk send $$10 to Scause.')

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

TR LB AR B R AR AT RIE, R4 substitute () HYERHME KeyError, X
THRE BN A, PR R A T R A e, IEA i safe_substitute () JLHE
IEnE—— R, EaE R ST EA R .

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

>>> t.substitute (d)

Traceback (most recent call last):

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

Template ¥ 7S LA H & SCERAT. BIAN, PAT AR REE AR = a4 26E, RN T a2 51
I HL BRI A A

>>> import time, os.path
>>> photofiles = ['img_1074.Jpg', 'img_1076.jpg', 'img_1077.jpg']
>>> class BatchRename (Template) :

delimiter = '%'
>>> fmt = input ('Enter rename style (2d-date %$n-segnum $f-format) : ")
Enter rename style (%d-date %n-seqgnum %f-format): Ashley_%n%f
>>> t = BatchRename (fmt)
>>> date = time.strftime (' 2d%b%y")
>>> for i, filename in enumerate (photofiles):
base, ext = os.path.splitext (filename)
newname = t.substitute (d=date, n=i, f=ext)
print ('{0} ——> 1} .format (filename, newname))

img_1074.jpg —-> Ashley_0.Jpg

Q)
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img_1076.jpg ——> Ashley_1.7pg
img_1077.jpg ——-> Ashley_2.7pg

B 55— BRI 22505 2 RO AR U i A0 0 BT ok o X BEAR X XML SO, 4l SeAR ik
I HTML [ 4541 20 8 R SUBARUBCR 7T e

11.3 {FEHZ#FIEIEICRERX

struct BT pack () Ml unpack () B T ARRIAE K LR “HERHC AR R IHAYHT
AN TAEAN zipfile BUREYNTOUT, ATORERME [ — A ZIP SCPFRY A S5 Bl Pack fURS "E™ FiI
"I R A I A AT SRR < REA TR ER ST i/ N LT

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 PR T AR R 22 AT 5 DEATIEREI SR . 20 ZRE n] DASR = I R IR BECR 4 Bl] )
@A%WN,%%ﬁ%ﬁ%ﬁﬁé@ﬁsﬂ¢ﬁ%%mm%%%,%UOﬂﬁ%ﬁﬁEW4%ﬁ%%ﬁ

PAT ISR T R threading BEHUIMTLE IS GiafTE 55, HANEI 3 AL 7 R 4Rzt

import threading, zipfile

class AsyncZip (threading.Thread) :

def _ init_ (self, infile, outfile):
threading.Thread.__init__ (self)
self.infile = infile

self.outfile = outfile

def run(self):
f = zipfile.ZipFile(self.outfile, 'w', zipfile.ZIP_DEFLATED)
f.write(self.infile)
f.close()
print ('Finished background zip of:', self.infile)

background = AsyncZip('mydata.txt', 'myarchive.zip')
background.start ()
print ('The main program continues to run in foreground.')

QS
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background. join () # Wait for the background task to finish
print ('Main program waited until background was done.')

Z AR TG 2Bk o, M E PR 2SR ) F5 2 S s R ik, threading 45
B fit T Z AR EARE, WIS B RO REES R,

JUE RS T HAER K, (HEUNRTT R AN DA 30— SexE A B ). (R, SEB AR S5 tIMERY
B R IR BT A T R BN AE R, ARG queue BB AR LR LN Sk B HAh L AR
HE K. WM Queue XRIATRRERLEMG AN, W Tt EHEE, WalH,

11.5 HFRIER

logging BEHURBEINAESE & H R G HE LK AL . RN T, HEH B AR T SR

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')

EYE VNI TR

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

FRATEOL T, informational 11 debugging ¥ SR H i, i Hh & Ak BURRHERS DRI . HoAtL i HH 0 T 60 5541
SECR B THRIE, Bk, BT o HTTP fiedsdt . Brndad i nl VARG SE e Zos A [l i) % £h

J72,: DEBUG, INFO, WARNING, ERROR, Al CRITICAL,

F_% FYEn AR Python LR, tnl A FECESCOFINE, DASE B E SCH ik Jo B el A
T

11.6 555|MH

Python £ B S#EAT A E B (W RZHONZ AT 5| ITHEOF  sarbage collection K GG S IH) « 24
FAR G I I5— A5 IR R S5 AN A RO T &5 AT

W5 2O R BB R AR T, (R R R AT X A S AN R BT G IR B E AT AR,
BABRE NH-OUEE— 2 S FK MG . weakre £ BIHHRAE T HL T DR 2505  FIREAEBR BT 52
YRR LN, R BN AD55 R RREER, H 055 X G A~ SR A
X R ETT B HRH R G T G A

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

>>> a

= A(10) # create a reference
>>> d = weakref.WeakValueDictionary ()
>>> d['primary'] = a # does not create a reference

(T IUgkEE)
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(22 B30
>>> 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:/python37/1lib/weakref.py", line 46, in _ getitem_
o = self.datalkey] ()
KeyError: 'primary'

1.7 AFREIRNIA

VM T RAR S I KT DU L N ES IR IBOR E - (B2, AIHth &/ B HA AR, U5k
5/

array BHHRIET —F array O X%, TEUTIIZ, (LIRS0 B0 LA E g H .
R TR T NABIA S M i TE A T 5 RS SA GRAIR a), F 3
SR, 454 B AF AR Python ) int b Gl AE 32 4 1] 16 -7

>>> from array import array

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

26932

>>> all:3]

array ('H', [10, 7007)

collections BURFEML T —Ff deque () XIR, BIMTHIZR, EZEsmASINAIT L AH R, M7E
IR AR A T EE RN o RIS GeaE TS BRI AN LA oA 1R 2%

>>> from collections import deque

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

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

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

R AISIREBASL , Al e iRt T HAL TR, BI40 bisect BIHEAA M TIRIEHET 5 AL

>>> 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 BHERIL T ETF IS ZAR LI R EL. /MERI A H BRREAES . XX T HEER)
) f5e/ NGRS s AT 5 B R X B R i A A
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>>> 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 +#HlFRIEH

decimal BB T —Ff Decimal FRA M T HREHl7F fia 5. MIHLNERY £loat T HEMHIF MK
W, SIFHE T

o T8 55 I PR HC At 5 R 1 0k fh s 1) i

. TR,

o AP 5 LA DAY R VAR B A R

o BESARUNELE, 5

o JHPEEEER S T 58 M TSR VE RS R BT AT -

B, B S R R AT 70 S LR SR B ESEH, SP RS R . AARES
DU A B G I M EE S SR

>>> from decimal import *

>>> round (Decimal ('0.70") * Decimal('1.05"), 2)
Decimal ('0.74")

>>> round (.70 * 1.05, 2)

0.73

Decimal FIRIEIR SR BIMINE, FHMRIGEA P LI PRI A ik U ASA R iz, Decimal
A DABEULF Tz SR o 2 — B R BT IR 0 2s  2E R & S B0

KR RS Decimal FEREASIATXS T —dE M1 Bk U AN IE ) BOASGZ S A S A

>>> 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]1*%10) == 1.0

False

decimal BibRFEHL IR 20 R IEHE:

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

EHIREFE

12.1 ik

Python IR F78 55 & B T ANTERRHE 28 N I AR PR B AN . R Py A I ol SR s WA IR 8, TR B2
FEFF AT RETG EE SRR E RO B 1, B AT DA PR A el PR RS 1) 422 101 2 55 BT R o

XEIRE A Python Z2%& ] RETCIA M BB REFF I ZOR . AR HFET A 24 E B 1.0 A
HNY R B % 2.0 A, WIFHRAFAEMSE, ZRERAS 1.0 B 2.0 K5 S — AW HFE 7 Toikiat 7.

XA B R Ty S B — A viral environment, —A~H M, A 228 A 45 %E Python JiUA, DA KVF
Z HAb A,

SRIG, NIRRT AGE AN (] B4 RE AU . 2P e Rl R R R B, AR A W DABIA H
CRZEEE T 1.0 SRR REAUERET, ML AR B WA 225 T 2.0 AR 73— D REAIEREE. WY AR
¥ B BORFEHA TR 3.0 A, WA ERB AT A WS

12.2 SIBEMIME

T BIHANE B PR B RFR A venv. venv #2248 ] I B AR 1) Python, ISR &
G LA ZASRA Python,  fEnI A Id 24T python3 SR BT A 45 E /Y Python JiUAS .

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

python3 -m venv tutorial-env

WREAAE, XAFAIE cutorial-env Hk, AR EIE{L S Python ERERT, ARt AN %R SCHF
SCPERIRIASHY H SR

RIS, & ABIEE .
7F Windows [, i547:

’tutorial—env\Scripts\activate.bat

F£ Unix 5 MacOS |, iz47:

’source tutorial-env/bin/activate
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(X A~ I A J2 A bash shell 455 ). AR AR esh 5 £ish shell, {RN %A activate.csh 5§
activate.fish JHi7A,)

P R LRI R 20 AS shell |1 i 2 3R ok s BOEAE W B IR SR, DA Y iR, fisdfT
“python”[hf & 15 ACAS Y Python 42%¢ . f3il -

$ 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 &M pip EEB

VRATLABE ] —A~%4 0 pip MR AR 2R . THERIBS BRI L. BRIANEUL T pip 5 Python Package Index
<https:/pypi.org> LA AR A DATER i4% H17717) Python Package Index i@/} pip ZFRIVIZRIN

o,
He:

(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 AL s “search”, “install”, “uninstall”, “freeze” %54%. (3527 installing-index 55 PA T i
pip MR SCRY. )

BT PAE I 4 2 AL A PR 2 BT iR AR 1 £ -

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

BOE ] PAE I R A FRIGER == FURAS TR 2 R A A

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

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

WERAFE T XS, pip RVEREIC LR TIRIRAI A ZHAMML. BT AR BT/
A G RPIOZI A, BFEERPAIZ T pip install ——upgrade FEPRTIREIRAIRA :

(tutorial-env) $ pip install --upgrade requests
Collecting requests
Installing collected packages: requests
Found existing installation: requests 2.6.0
Uninstalling requests-2.6.0:

Q)

86 Chapter 12. E#IIMEFIE



https://pypi.org

Python Tutorial, %5 3.7.5

Successfully uninstalled requests-2.6.0
Successfully installed requests-2.7.0

pip uninstall JGHR—EE AL FRRE AR IERSE R
pip show KF7RA KAFE LAFEE:

(tutorial-env) $ pip show requests
Metadata-Version: 2.0

Name: requests

Version: 2.7.0

Summary: Python HTTP for Humans.
Home-page: http://python-requests.org
Author: Kenneth Reitz

Author-email: me@kennethreitz.com
License: Apache 2.0

Location: /Users/akuchling/envs/tutorial-env/lib/python3.4/site-packages
Requires:

pip list KRR RBP4 iy BT f 40

(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 /L —DRMMC LR AIE, BHELEN pip install BN, —DELMLZE
R ETAE requirements. txt XFH:

&m

(tutorial-env) $ pip freeze > requirements.txt
(tutorial-env) $ cat requirements.txt
novas==3.1.1.3
.9.2
7.0

SRJG T DASF requirements . txt 3384 MUASE BIIEIE 4 B AR A0 — PB4 B0, SRJR PP T DABi A
install -r ZHFHBENL:

(tutorial-env) $ pip install -r requirements.txt

Collecting novas==3.1.1.3 (from -r requirements.txt (line 1))
Collecting numpy==1.9.2 (from -r requirements.txt (line 2))
Collecting requests==2.7.0 (from -r requirements.txt (line 3))

Installing collected packages: novas, numpy, requests
Running setup.py install for novas
Successfully installed novas-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip AEZESE. A X pip WIEE R, 727 installing-index 55 . 445 — I 4 B7E Python
WRG|FH e I, 5% distributing-index 55
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cHAPTER 13

BT 7

e P T 2S00 ) Python 198 - J557 6019 Python R ARUSHO S FUA. A58 %
ZWRH TR L
AR 2 Python SURYER I —FR4r . HoAh SR :

* library-index:

N B A TN, Z T IR TA XAR R AL, DIReRBIm e A EE) 5%
Ko FRUER Python AATHUEL S AR % UPHINACHS . A Ui n] AREHRL Unix fR4E, @i HTTP 22 30
B, ASBERLEL, BT A ATIRT, S5 CGL AR, iUl A B i 2 HAME S5 . W YabniE S %
AT MSE 2 ] I NS

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

* reference-index: Python [ IEVARITE X HTEANRE . R TR d R &, (ENE S A Sr w8
FeA .

4 Python % 5:

e https://www.python.org : [ Python Wl B &ML, XRYPAKTE R Web 5 Python {3
VORI EERE . MG AR 2 KA Fi1g, R, HASHIRORA ;. Bitg nT BE bE 320k s sk,
HARB T G A

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

« https://pypi.org: The Python Package Index, AR #WEHk A Cheese Shop', 2] T #k /H - H %l Python
BRI ZRT | AURETT IR B ARG, , VR AT AYE AR A T3 i DA (3 et REFR 3 .

* https://code.activestate.com/recipes/langs/python/ : Python Cookbook J&—MHY4 KIS R4, HL
ARG A AR « R MEAS R M STRRICHEAE— 745 44 2 Python Cookbook (O'Reilly & Associates,
ISBN 0-596-00797-3) [#45+.

* http://www.pyvideo.org M2 IFIH P W HIAR 5 Python FH 5 AR BEHE o

* https/scipy.org : Ecientific Python 3 H A4 Jl TPk M5 TT S MR RO, AR T et AC
B, EEMAS, ARAMOREREE:, BEVLEOME, SO atrEr— R,

XfF55 Python AH 5 ) ) @M )RR A, ST AR AR BB 41 comp . 1ang. python , BB
FI R 4512 python-list@python.org. S ZLRIHEFS K2 Bl Ry, DA K Ah I — 07 F5 B 3h & 45 7
—A BRARAEANT, ) CRIBIE) 8, @UCGHRYIEE, PARCEMBTEIE. HRCR) R R T
https://mail.python.org/pipermail/ | $£%] .

! “Cheese Shop” J2 Monty Python ffj— /Ml : — (I K 5| — WA G, (FUCIS ML EEWEAhmg , T SUBB LA B2
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TER M ZH, W5 LA AT H LA (SR 5 FAQ) . % UL (L & TR Z — I L — M EI 1Y
e K5, T HFTREC K& T RS g 5 % .

&ix

90 Chapter 13. T3k ?



cHAPTER 14

R EAgIEMmE £

HLURRAS T Python f R SCRF g 48 24 Wil AT AN 4% D S0 5%, 2840l Korn shell A1 GNU Bash shell (1))
fig. X TIREMH T GNU Readline S8, — SR Ahdnia =N e . XANEAE H OISO, 7EX
HIRATAEL U T .

14.1 Tab #p&F4IEHE

TEMEREG T BRI, b AZ T AMBLER Y B BERF FIZhFTIT, DAEAERE T Tab BRI k4 B L
ERAR Python IEHIZAFR, LFIJE A RN IRIRL AR, AP string. a (FRIEA, ELRELE
A 2RI, AR AP R B IES HAN . WERIA __getattr_ ()
IHERIRRIE R — ), R AT RS TR AT . BOARCE T 25 I il Ar
FEM T HR N4 .python_history YSCHF. FE R —IK Python i REA: il IUIE], #h’E Iy i kU5 IH
CIpitR

14.2 AR EAFRRNERR

Python fif R 5 WA RIARLL , MRSt 7 —K2P: TLiR/Ere, AR ERYIIRE: MR AETE iR £
SLATISEGE (FRTER ISR R R R TR IEATS) . IR Aha LI AT AR AR 145
o At (BEFEW) 155, 515 URIHbATS 25 ILAC.

— AR RS 2 S SRR AR 2 [Python, ‘BEELAAFAE 1A BN, BEA tab #he, MG
P DR PRI RE . B T DA SE B A B AR AR o 55— DALY 3 2 < 1 PR 2
bpython,
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cHAPTER 15

FREAR: SRR

PR BRI AR CE 2R A 2 SR8 (ki) i/ NE. 2RO, BRI /N

’0.125 ‘

ST 1/10 +2/100 + 5/1000 , [F3E, —3EHIH /N

[o-001 |

S5 02+ 0/4 + 1/8. XA/ INEEAMIFEIRIME, ME—FIE R XA 2 DA 10 A EA /MR,
S AN 2 R

A, KZB G/ NSRS SRR 2 o e/ R BHERZ BT, IR AR+
HEHPE A H AR A v SO A T B L

JA A SRR PR A L R AR S — 2. ISR 13 o AT AR EAE 2B T i — A UE

= |

o, HATUY,

’0.33 ‘

o, S,

’0.333 ‘

PABLISHE. PR TRIRIRE T 2R, BEEUKIEA ST 13, 2 E s 1/3 .

[IAERYIERE, TCIRARGE 2 MDA 2 N SR RS, 2B 0.1 #RICTERT B2 — DA 2 Sy B4
/B AEDA 2 BB OL R, 1710 @ —ANToBRAEF /N

0.0001100110011001100110011001100110011001100110011...

AR —ANPLEAETR , ARER L BES S — AU, b, #E4 REGRFZA L, 17 B0 L RE I Sl
i e NGRS, RPN B T4 8 AT ET 53 [ FEn, A REINEIR R 2 R . FE 1/10 53X
AME T, AR R A BE 3602879701896397 / 2 ** 55 PAREAT 1/10 , {HIF AR 1/10 .,

R P EA SRR BN A 22570977 7E . N0 Python W SAT EITSEHL A A7 6 1) — L (L 1 2L S
{H. FERFRVHEALH, A2 Python AL 0.1 i — BEHXF B AR HE T RERIFT B oK, K 278 LA
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>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

XK ZHGAAE AEFEE L, ik Python i1 7R 4 AR RAREE 7 B 47 54

>>> 1 / 10
0.1

ii;_%ﬁjﬂﬂ%i@hﬂ%%%%@ﬂéﬁﬂ%ﬁ% 1710 WIRSHRME., SEPR i1 2 Bl 1/10 it B R 1Y
i s

HBlBW o, A2 N E R S8 A E R & O T el gk N B B, 0.1 L 0.
10000000000000001 , 0.1000000000000000055511151231257827021181583404541015625
EHRITLTF 3602879701896397 / 2 ** 55, WMT A XL+ FEHIEHS LA M FE I LME, Hitn]
PAE R HATAT—A, A B R R AR eval (repr(x)) == x.

7E i $1 1, Python {275 5 Fl N B repr () BESEFAA 17 A KK TR DR, B o.
10000000000000001, M Python 3.1 JF4&, Python (fERZEFRS ) PIAERENS G FEIX L E R ik
FERIF LR R 0.1

TR AP O I E R AR . B2 Python YEE LR, AN RARIIGPIOHHR. IRSTERT
A SFVRBIREAE P BT SRR S PR IR DL (BRI SEIE ST CIRAS B A i e A R

Ae BaXfPZEs).
AR A, AR e S Ay B A e M s A R 7 A R R R PR A A

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

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

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

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

—MMEZEATRESE ) — MBS BN, BT 0.1 FFAEEIER 1710, $F=4> 0.1 fYEMAMA—2E fE
M55 0.3:

>> 1 + .1 + .1 == .3
False

MH., BT 0.1 TEEER R 1/10 AR XA 0.3 W ICks /R 3/10 (E, A round () Mk
PRI A2 Y

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

BRI N TR R R LT B E A L PR {E, round () sRBGAZATDARR “HiGar A7, MifLhs
A2 SRR T AR . AR

>>> round(.1 + .1 + .1, 10) == round(.3, 10)
True

THERNF R IE RSSO 2 XA CBAN . A X707 R ATE P CFORTERTRT — P
otk . WS F A SR — SO A AR RSN ISR A S A 4

IEAIR R SCRER SRS, WO ORI R E S HE AL TGP 80K ! Python 37
MIZF RS IE R R YOR TR, e R Z Bl ds LA UOF SIS HARR 89 24+53 FiH (i
PR 1 ADEEMORAL I, X KRBTSR A C 208, (EARRRSSTfF2C e B H bR, HAaR
PP IR RE 2 BRI 8 AR .
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ARSI SUR SEAFAE , (X T REZHOE RTS8 MR UL, R T R i & R R 45 51
EN NIRRT R EE R TS ER AR L5 R, str () Bl E R, X TERERESTSE
formatstrings 9 str. format () F¥EMAEHIARLE.

T T BT TR FR 5, 2 decimal bk, ZHRSEEL T A ST T AR
FER 2R HE 5 .

7B MR 2 R fractions BURERALSRE, B TE T HMEMBEAZE (F W A
REWFIRIG 13 XREREUH) «

WK R ST 7, IRBO%E— FEUEIZ S Python 1 NumPy PAJ H SciPy i H Fir ity i4
LZHEHBFNG IR . S0 <https:/scipy.org>.

Python MR 4L T —2 T H. | W DAFEARELY) #8258 — A7 S BOR B ) D B0 i #2085 Bh . filan
float.as_integer_ratio () HYESKF SEFTERN—0E0

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

T e — MBI ELAE, B AT AR R Te it B U

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () JARS AT NHER] (DA 16 SHEAL) RIFTRIF AL, FIREREL th ARIFAEARI TS H L O H
A {E:

>>> x.hex ()
'0x1.921£f9f01b866ep+1"

RO B A 7N T 7R Y T B AR 1 e T (L

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

W PR, R TEBRERA ((FETEK) B9 Python BAEKU(E, PAKS SCRAAAFIAR
XM EAE S (B4 Java A1 C99) Az i

F—NE AR THZ math. fsum () B, EF BT RDKAESBEF R R L. ©aEBUER Rz
;%ﬁﬁ?@ﬂﬁ EEREE BRI X AT MR I HL AR RS B HE ARSI B, (AR IR A S TR B RE RS 4 5 B
A GOEE R

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

False

>>> math.fsum([0.1] * 10) == 1.0
True

15.1 RRMEEEIR

A/NIAFEARE0.17 BB T, HULIUR T DASEAESE FR SRS DL A RS B AT . BUE AT f 2 C B AR 3
& IR AR

FoR AR R (SR ASH) HHER MR (DA 2 B R KRR
P IR . 2 A4 Python (3% Perl, C. C#+. Java. Fortran DABFE LMD ) SHA
22 AR R O R SR B

N ASXEE? 1710 2 Teyh bl MBS B3R . Hal (2000 47 11 1) JLPBr A (] IEEE-754 3%
R FARERIHLAR A S LT BT R 58 F- G#8&F Python i 5Bk 14 TEEE-754  “UURGJREIRA” . 754 T
FEEF AL 53 AL, PULAERARY, T SENE 0.1 HeAf oy A J72%*N JE X RERm i e el 7>
B, Hob J ORI 53 AT RIALI R FOER

15.1. XRHEIR 95



https://scipy.org

Python Tutorial, %5 3.7.5

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

FEHMT J U 53 AL (Bl >= 2x*52{H < 2%%53), N Wyif{HN 56:

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

WALE UL, 56 EME—f N fHAES J 18 4FA 53 i, IXAE J Ml Rt 2 & ad & AR T:

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

AT REGE 10 A9, fefEaln (M T P 5 AR A

>>> g+l
7205759403792794

RFETE 754 RO EET 1/10 B fEUr U(EA:

’7205759403792794 / 2 ** 56 ‘

ORI RERRER DA S5 5 NECA:

’3602879701896397 / 2 ** 55 ‘

WHEEH TR T B/, XAEERLE LI 17105 WERRATEA R L&A, MRS/ NT
1710, HICIS WA EERA L2 ##ay 1/10!

R THEKIEA S “FR” 1100 LA RI2 DE TS B a9/, © R REs B fefd 754 X0
ITALMA:

>>> (0.1 * 2 ** 55

3602879701896397.0

WERFATRFI%/ NEERDA 104455, FATRT DAE B EH o 55 AR+ BEhIE

>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625

X B R B AR T AL BB R 25 3 I EE 0.1000000000000000055511151231257827021181583404541015625
WEiIEE (AIEKRIHRA Python) #IA S B/RXASSEREM T HEHIEUE, R a5 R Ah 17 A8
=

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

fractions fll decimal B ST TR E A )

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

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

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

(N 4kZE)
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2 ko)
>>> Decimal.from_float (0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")
>>> format (Decimal.from_float (0.1), '.17")
'0.10000000000000001"
15.1. FRMsEiR 97
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cHAPTER 16

Bt X%

16.1 TEHER

16.1.1 SHiRAMEE

MERRIN, MRS TT VR E B AN DR . FEACHRGUT, Rk ) 2 E Ay o 5R AT WEREA
WK B SCIE, FEFTEIS IR 5, BEPSDATRRREIR . GX BB ui i s A 686 toy A
except FHfERINFE ) ALARE AR, SFERBRFUIESRERL; AN FREE T EE
WAFARB . T B (e AR S B APRHER DRI 170 i 2140 1 3 A 1 DI 5 Ao i

R Wi FEAF (%N Control-C 5 Delete ) A FZSHH B /R S BUH AR B EHRAF. 7EIR
A mHE A H WS | &1 KeyboardInterrupt 5%, AIPAH try iEAJALH,

16.1.2 T[H1TAY Python BHI&

7£ BSD %52 Unix &%; [+, Python BIA T AE AT, WiE shell BIA—4E, SH—1Tdm:

’#]/usr/bin/env python3.5 ‘

(B AFRERS LT A PATH ) AT, IERESCPFRCEA AT . # ! AR SR RTA54 . 7E
L5 b ATUATLA Unix FERIATES R (" \n') S5, A2 LA Windows (" \r\n') f745
TR, HOSE AT # AE Python sR UK A

AT DA ] chmod iy 4 A BIA SR A AT A TR LB AR

’$ chmod +x myscript.py ‘

f£ Windows 245 F, B I HATHEL B9AEE . Python 2R AR)Y AN . py U5 python. exe ]
KK, XFEXLE Python U2 bf HAE WMIAIZAT . §REATDAR -pyw , TERXFMEILN, 2FmiE
B S 5 1

! GNU Readline 2, [ 8 1] A 22 FHL 13X AL -
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16.1.3 X ERXBaNH

AR H 7 S Ad ] Python B, 4K B R ER IRHER S PAT— LEARE M &, XIEH B H. &l AiE
1 X544 PYTHONSTARTUP [{3RHEAS B 5 B N & 5 sh ey 1 SO 4 K SE . X Z5{) T Unix shell [
.profile LfE.

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.ps2 in
this file.

ﬂn% AR 24 i H s AN AN B S %T%@Hﬂ% if os.path.isfile('.pythonrc.
') : exec(open('.pythonrc.py') .read()) XFERIASTE SR B8 SO B T RAR.
%%fﬁﬂﬂit{jﬁi}ﬂ)i’ﬁﬂjdﬁf: szt fﬁDZIKEPETﬁL TR

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 $2ft TN TR iR H E LB sitecustomize fl usercustomize, BWHHH T/EFMH,
HCRTE AR B P site-packages H g7 E . )5 3] Python 57 AR

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

e, BT AEX E%*ﬁﬂi*"%jﬂusercustomlze py B3I, AR NERAI . ELSE
Wi Python HY4EUSSN, FRAFERA —s IEWUESN, AT EZISA.

sitecustomize PAMIRIE 3 TAE, (Hil# BTt HEAVE B UE 45 site-packages H s 47, If4E
usercustomize ZHI#FA . HXEFIESH site B SRY.

&ix
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P NEPOLEES

>>> 7 H A L ERIA R Python #8/R4F . RS BoR T B8 DA By e MR A T AR A0S 2 il o
. AR L i AR AT AT BRI Python $R4F, 3% gEiERCRDEL, RO BRI
(B, s, s =E5]5), SEiE MG,
2t03 ¥ Python 2.x US4l Python 3.x FRTNY T H,  AEAH AL S ACHS 4ok AT I -4 AL R
AT R A
2t03 W ETEFRERE T, B K 1ib2to3; H4RME—ISI AT Tools/scripts/2to3. &
I, 2to3-reference

abstract base class — fiI% 36 IR ELFHR ABC, @Xfduck-typing NS, "E4AE T —Fhe 3 1T
F, Mz FHAMB I hasattr () BAS T bR (FlantiH BA ). ABC
SIANT BRI, XA IRgkR | HALSE, HAMSHER isinstance () Al issubclass () A
A5 PR abe BiHSCRY , Python A VFZ N E ) ABC HI T-SLIBIRSEM (fF collections. abe
Her), 85 (FF numbers B )| i (7F Lo B, S ABFASAIMELS (FF importlib.abe
FEderp) o RATPAREH abe BEHORAIE H CL 1Y ABC.

annotation — fr7E KECEIHAAS &, RIEM:. REUESEUR MHMERIFRE, #E2)EE Rtype hint RAF .

SRR A e bR AE B A TN AT U ), He fRAR & R MR R B AR 2 0 IO . R R %L
] __annotations_  4FikEM.

2 W variable annotation., function annotation, PEP 484 f1 PEP 526, X}t IHGEYIH N .
argument — S5 FEIH ] s EL 45 funciion (Smethod ) Wi . S0 NFiRh:

o KT AR FERRBOH A R RTTEAFA AR IR (B name=) SCEME A ELERTHAA ** BT
JLHLERR A 25BIRUE, 3 1 5 FELAFXF complex () WM /@ T KT ZSEC

complex (real=3, imag=b5)
complex (**{'real': 3, 'imag': 5})

s E A AET RETFSHNSEC MESHOTH T SEON RIS AL/ 88 e
A * iterable BETCRBAE A 2EBIRUL, 3 F1 5 FELA N 1w T AU B S

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

SR PIRAELES R B Pt B SR AS . A R (EALIN 2 DL calls —5 . ARHETEIE, ATM1RiAsC
EATHARFIR — SR A I E S PRGOS 1 Jey A f
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HZ: Wparameter RUEFZLH , BT ZHGESHIXAAL PEP 362,

asynchronous context manager — 525 | F 0PRSS L Fh X 2 @ o & X __aenter_ () M
__aexit_ () HYERX} async with iBh) RSN . B PEP 492 5] A

asynchronous generator — 522522 K88 1% [0l {H “Kjasynchronous generator iterator WK%, B 5 ] async
def & LR REARAMLL, ARZAAFET BEMEE vield RiFA A4 — R AIHE async for
PEER A

WA 3 2 4 57 0 A e R AR, (EAERE SRS UL T W] REJR 48 - & A
PR B S, T AR DA SR S

— A AR R BT RE LY await Rk B asyne for PLM async with i),
asynchronous generator iterator — 535 /L K 286088 asynchronous generator PRB BRI 4 .

SEAHE TR F asynchronous irerator, 4 __anext__ () J7 I & A AT S R SR AT
S E AR S B E R A yield %ikst.

B yield SUGHHEFFFAEI, JO0EM4 A CRITRE (IF RIE AR uy ). 4% F
HARBRRE THM __anext () BEIWATSEAEARINT, &2 BTFA AT,
Z: I, PEP 492 #1 PEP 525,

asynchronous iterable — 5 [ ZKRA R W] #E async for i A) gl i A A9 X 5. 0 AGE i B W
__aiter_ () F¥ER[E—Aasynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator — 5B R4S SEPL T _ _aiter () Ml __anext_ () FYERINAR. _ _anext_
WNAR Bl —A~awaitable Xt4: . async for SR EAERMN __anext_ () JryEArR B W] 45
X4, HAEG| K — StopAsyncIteration . H PEP 492 5| A,

attribute - JEPE RBCE— X RIGE, W AR S-S RAXE L ARG B, WR—ARF o
HA—AJEM a, SnTLAH o.a K5 IHE,

awaitable — WERPN R BETE await Rk NS . AT LG coroutine B2 A __await__ () J5
WXt 4. 20 PEP 492,

BDFL “& 5~ 26mM#kE" WHE X455, Bl Guido van Rossum, Python A7 .

binary file — " JERISCHE file object RENSIEE F 7 R af o T HER SCHRRO B FE DA dE RIS (Trb,
"wb' or "rb+') FTHM M. sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
Ml gzip.GzipFile HJELH,

TS Wiext file T RREMSTES str XGISCIFRTS .

bytes-like object — P {i2X 4 574 bufferobjects H- H.GEF: ) C-contiguous ¥4 . iX 5 TH bytes.
bytearray fll array.array X%, PANFL T nemoryview X 5. FWRNFRAEZFH
BRSSP R XL AR R . PR I SO A G i B ik A .

SR EERR EI AR R . XA RAE SR TR RN CPTEEE EATIR AR A ARG T
ST bytearray VAKX bytearray ) memoryview, HABEAESR — IR T A
AlARRT G R R XTSI 6] 036 bytes DA bytes X4 memoryview,

bytecode — ‘¥ iy Python JCHY & PeiE R 74585, Rl CPython @R 1 47 Python FJ7 1 PYHUAD .
FHMIERGAAE pyc S, SRR “UCRATIR] — SCPFRE BE R (AT AS 2500 U5 BB i
HFHR) o XA AE F B AT AR TR AT LSS B ) virual machine 2 Lo RN
Python JEIAL_ L7 A—E@ ], A -—ERETEA ] Python A A% .

TGS FIRATLATE dis BURIY SR &R .
class — & JHSRAVE 7 SO G . 2858 S # 5 XH% 2RI 5L BIEA T B T
class variable - J&A8 i FEIE b E A&, HF HAUBRAESRMZ G BB (AR RSB B D) .

coercion — SR 7001 ST H R R SR Beferh, — P e il B ek 75 — 2R 2.
B, int (3.15) JEAFEUFE R ACHBON AL 3, HAE 3+4.5 W, SHERBA—F (12
int, —>Jg float) , WFLAHECARIFEBLARERIIN, HIHE51% TypeError. HWIREATHR KK
BB, R L AR T AT AR SR — A IR 2R AL, BN S K £1oat (3) +4.5 MMA

2 3+4.5,

9
<

%
%

SR E. WRFEEE

o)
!
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complex number — 528 XHESCHOAR G &, A A Ber iy — S SR A .
BOSHERORAE (-1 PP OTIR) BSeidle, WTEResh 5o 1, FETRAAHE) §. Python WHE T
X SR, R TR AT 20 A —A~ 3 JE8, BIAn 3+13, AR E math Bk
XFRIX I BA, i HH cmath, ZAENZ— RSP WK A
WE, AR ENTHILTFA AT

context manager — |- F3CEPIES A with iEA P H ], WEidEN _ _enter_ () il _exit_ () ¥
KA HRIARBLARSHINT S . 2L PEP 343,

context variable — |- F 328 by — RIS AT R R SO0 AR R EAAE B . X T HE R =i
PR PATERE T LR A ANFE AR A, W BT CEER, — M T gis
HZA TR, BTN R E ARSI KRS AR TiEES. 20 contextvars.

contiguous — L —ANEM AN C i 421 Forran i 8t S WO N TESE) . FYEL /2 C Ml Fortran
L) . FE—YEE T, I 4% H L HE A I IUAH SR HES ], SR NI AR i e &= 5| )7
TEZ Yt C-IEL A, M4 AP HbEEHES 5 B Je— AR5 | 1 ) 4% B I 3 bk . B /& 4E Fortran
SR NLE SRS etk

coroutine — Phft P T BIRERYE—BIE . FOIREN] ATER — e ATFAE S — R o PRI AT DAYE
WEAFEM S EFEA L BEFRE . B asyne def ifAPREIH. S0 PEP 492,

coroutine function — PpFERAEL 1R [8]—{>coroutine 3T RE . VIMERZ AT asyne def {EA]3RE X,
HA] LS await. async for fl async with K., XL4ER M PEP 492 5] A K.

CPython Python #iFEiE S HTE LI, F python.org % 7. "CPython” —i] Jf] T-7F s BRI SE 0 5
S BG40 Jython BY IronPython AH X 51«

decorator — Mgy R EME N 75— RN REL, HHEMH ewrapper EETEARHATREUL e, M
R0 WA 49 FE classmethod () fll staticmethod ().

MR R —FEIRNE, DA PR BUE SR S ESe %

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

@staticmethod
def f(...):

FUFEBLEWIER T, R IFHGER . A7 XSRS T T 5L S S 000
.

descriptor — {iiA%S FIEXL T __get_ (),__set__ () 8{ __delete_ () HEMRNE., B—1KE
PR, EMEIRE E T S R A R R il . EEIET, B a.b AR BE
SO B — N EERT STE a ZEF IR E IR MR 0 XS, (HUER b2 — A iRds . WSRO
IR s . BRSO 2 R Z IR BRE Python B S48, TR B4 £ BB I EL R
GIERE. . @, . ESOE AT IS | 5

A KBTI IR TS I Z 5 descriptors.

dictionary — ‘F2lt —ANRIRHA, HrP (T2 A BRI . BT ARAE(TEA __hash_ () A0l
__eq__ () HIERXTSR. 7E Perl 155 /1M hash.

dictionary view — “‘FIHLFE] M dict.keys (), dict.values () fil dict.items () iR [EIFXTZHEFR N
FHAE . B TFIAH N — DS, X G IR, RS . 2
FFF A R 4o FOER PR, AT 1ist (dictview) . 2L dict-views.,

docstring — SCRYFAFHY M2, BB 2 N9 ER — DA U U A7 8 i E. BRI T
2N, B PIERESR B PTEZE  BREEBR) __doc_ J@IEH . T e T
WA, NIRRT AT I LT A

duck-typing — W& 1- M 15— R e XS, B AU HOW R ISR & H2 A IR0, i
e EARE B O s e (CRERBNS 1, nEARBEN T, Al Eienr.”) i1
S AR E R, B R R RIS AT i 2 SR ORI R G M. 972 Tk T
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type () B isinstance () i, ((HEHEEMFRAATDAMEH 46 248 & /ENRNTE. ) TTARESR
Ml hasattr () KB ZEAFP %ift.

EAFP “3RJFIRHCRIFITEZR S B9ESCHiE . X Fh Python 5 H US4 5 WUAg 23 (B e i /s 1 B 5l s A7
TE, AR E RIS . XA PO KA R e K s Al try Ml except 4], T
AN WE FriELBYL WA, & 0L T C S5 2 HAWE = .

expression — F3E A AT DK FEAMEREVERIC. a)iGil, — DRSS RBCEFANFHE. 4
PR BT BEAS BRI, B SR Bl —AME. SFL2HMEFAE, Ik
Ve AR B BAFEARRERE FME R R W statement , BN while. T2 JE T1EH
[T S v

extension module — §JE ik DA C 5 C++ iS50, {#H Python [ C API 5155 4.0 DA P0G
BATACH.

F-string — E-0F A €0 80 E RIS TIDERAN R 1 SR
RIS . 20, PEP 498,

file object — SCIEXF G X AN UL S0 APL DAREFI R SRS (45 read () B write () SREAY
) o MR A AR, SO AT DA BLSCRE LSO, XA, il
i@giﬂ%ﬁrﬂ (GRS A/ . TR IX . . %) . SRR tlfRoh r %
2k IR,

bR B RSB SO G TG =t ) S, Gih =) S DABGCUAR S BTN E
SCHTE o B, QB SRR E T 22 1 open () BRAK.

file-like object — SLIEIRXF SR file object ¥ [R) SLiF]
finder — ARy —Fh o2& T AR loader [PIXT 5

M Python 3.3 BEfEAEPH PP R A 4R AN U312 & 4% il sys .meta_path ffiffl, PAKpath entry
finders Bt & sys .path_hooks ffiff.

2P ] 200 PEP 302, PEP 420 £l PEP 451,

floor division — ] FIRUERRTE ) &5 A B Sz BB B BRvE . I N U BRER BB 7/ . B
w, Fk 11 /7 A EEEEE 2, M52 MR EF S B EIERRERE 2.75 . R (-11)
// 4 2R -3 FRIXAE -2.75 @ T ABEISE R, i PEP 238

function — % A DA R I REAMER) —Hik A . 7] AR HAZ ABASELE AN 2 A HAE R BUA AT
i . 5 Wparameter, method F function 257,

function annotation — B bR RIENX R EE S 80R [FME B annotation
PREChRE T R A2 o BN PAR BRI A int SEOT AR Bl—A int {H:

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

PR AR B I AR I function —5 .
5% F variable annotation 1 PEP 484 3} W I GEHHE A .
_future__ —FOUREHE, FTREEY LT T R R AR O B A

Wi A __future_ BUHIFRTH AR EOR(E, AR AT ARE R B T e B gOmATE = A S AR I
I BRI

>>> import __ future_
>>> _ future__ .division
_Feature((Z, 2, O, 'alpha', 2)/ (31 OI OI 'alpha'/ O)l 8192)

garbage collection — Lt W BEHCR TR ) NAF 25 8] 13t 72 . Python &3l i 5 | FTHECR—ABEfS Ao
NS REAGERE | B A6 BRI 3 [o) e 2 R AT B2 3% [ Wi o AT DA FH g Rl ste f7s il sr 3% [l e 24

generator — /LS IR [B]—Agenerator iterator PR, CFREMBHR L EREL, AESETHAUS yield
FER DA = — R B LES for-EEA I B2l T next () BRELE—THL.
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A AR R, (BRSO N T B2 A Sk R, IR R RS L,
8 2 FR DAGRE S IE7 S
generator iterator — A KBS LIRS generator FREUIT AN 4 .
FA~ yield SIEHFEHEALRE, A 4RI EPATIRGS (BIGRHA RN oy 15A)). 4% &
RIS R EWIE IS, B METFO BARS AT (X 583 YR B AT R 1385 8 pR AR 22 IR )
generator expression — /LR FRIE X R F—MEREHFRIAX . BERRMBGE-ERA X FHE A E X
T MEHA R, R for 74), PAL—DANER 1 F4A]. PUFEAEHRBX S HIMNZ R B
—RIIMH:

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

generic function — {Z e AN [F] 2 S B (] B4 ) 221 R BT AL R R TR I & ph U 25
i S ANAVA L L SR

WBiE S Wsingle dispatch RiEZFES5H . functools.singledispatch () 3MfigePA & PEP 443,
GIL Z: W global interpreter lock

global interpreter lock — 2 Jfi# RS B CPython fEREAR PR B9 —FPALAT, ERORIE] — N2 A — A 2Ad
TEIHAT Python byrecode, WAHLHIE LB GAA ((14E dict SFEENERR) FHXIH LU
K224z fajfb T CPython SCHL. 43 REAMEREAS N BAGEAS I RERs 22 SRz Ty 8, HACH @4k
TAEZ AL HAS ERFHATIE

AN, SRR P S =07 PR T R IR AR T R TR AT VT A 2R 55 G H 4 e A SRR
GIL. W5k, FEIhAT VO Bl th 2 SRk GIL.

Bl —A (PAERSANRLED RS SR ) A A" MRS M ARIRIR R, B4
R 3 PR A R R DL S RO PEBE o R S IR b B TR A A R R B AR A Ak, AT
MELAZES

hash-based pyc — J&F W5 751 pyc {57 X5 B Y5 SO 8 W 0 7 3 S5 i 185 13 s 1) SF i G A 2080 1k ) 1
ZAE . &I pyc-invalidation.

hashable — u[Wy Ay — >4 G 14 e 7 (B A0SR AE JC2E i A I N 28R 0, ey Tee A (B EHA
__hash__ () Jiik), FFRIDAR AR RIEATHE (ERERG _ea O JiR). AIIGAXGR AL
AEAT MR RIS A (L EURR S5 5RA ]

TP SRR R SRR T SR A A LB, DR Ry B 2 ) A N T 0 AL

K24 Python th R TS BTG R TGS TUERE (AIAIERTI) MR R
nIARZEAY (BIANTCARN frozenset) {4 BEATICE I N IGA I AR PTIGAI . P e LW 54
MBI TR . EATERRN—EA A (RIS HCIER), BNIHRBAERE N5
TEAMW id() .

IDLE Python [ IDE, “SEWIF K 52 HEE” WA LS . & Python FRifE K AT T I LA g A 2 Al
fRREAS IR .

immutable - A4 HAREEEINTS . AN]SR AT . PARRICH. XX SN RER s .
W DAAFE— DA FERIE, MDA BN S EAHE T E 0 R A E M R R G EZAEH
BIANAE R 7 B g

import path - S A&1: M E (5240 ) AR, SR path based finder Ji KAk
AR TEFAR, HAESFRBEERE sys.path, ([EXFREARGEWATRERH EHREH
__path__ J&f%.

importing - S A 4&—MEHL ) Python A5 HE K 7 — NS dr ) Python ARSI (5 it 72

importer - Ay A I IMBAIAIXTG . WXTRBEE T finder g T loader .

interactive - 3 #. Python 77 — N HAfERERR, RIVR AT DATERERESR PRI e A A R ZRak =, 7 |p
PATH AR LR . HFEAFTSHHEE) python fyd (W] ATEARTTEHLIT 15 32 2R e
ISR I ) o AR BT ARV SRS I AR HOR L i 4 X b X B w O E (EICAS 6 help (x) ).
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interpreted — f# B! Python — MR ALIE S, SN AR M IFAIE T, EORWE D d T 7y
B B AT AE T 2 A BB . R WR 3G YR SCPF ] DAL Bam A7 i A 4 (2 Xt B T AT SRz
1o MR IR T w A g 3R 2R A RO AR R ], R AR P TR . 2

Tinteractive ,

interpreter shutdown — fEREZS S 24P ER M, Python MERERRRFIEA — MR T BOFE 2RI
A FCoE I, BITERAIS F B N ERES IS . B Z WML eDIe 5 o XM E
SCHTRA S S5 | R A AR PR T o A8 S P T BERA T ARRD T RE i 2 4 P S, DR A HL I O
M FEIRC TR (88 LA B3 AR R B AL 45 ) o

FREAR 5 SR I ERE A __main_ BUREHTIE T IA O 5 il T -

iterable — A 3EACK % GEGSIE—IR B H S R IR A S . E RSB 3G G 268 (Fl 1ist .
str fll tuple) PAIESEIEFERZRAIGIAN dict . AT % DARGEN T __iter_ () JFyEmi 2L
LT Sequence 18X ) __getitem__ () HYEMEE HE KR4,

TR ST T for MRSV Z ST E—AFAIIT (2ip (0 map () ). %]
PR R AEN S EE AN BRI iter O I, 2R FPORIE R, R A HHE T X
GBI . 7P AT RE O R, Rl AT B dter O St H O AL A RIS
For TN MR ENALBIAREIRAE, IR — NI o 4 AT R TE TR MR A 1. 5

Witerator . sequence VA Jtgenerator,

iterator — AR JIORFR — B EIRAN G . ERIFHEALEN _next__ () I (BORHALLSN
BRREL next () FFEREF AR 284 Bei ] HIRR5] % stopIteration Spii. FiX
IR R BRI ORI, GRS __next_ () FEHA SRR K StopIteration
Fd. RHARLAEAT __iter_ () JVANPRIRENZEACERNR A 5, Ik A 2e 5 g alik
G, AT T HAD AR GE AR 6. — DN REWHIINSIL L2 R EL VAN
BRI . A g (Bl List) TEARRIHAAZA iter () BREEURTE for THFA P EI#
K7 AR AR . WERAE AR B0 R AR T 2R AR I 2 3 [l 7 2 1 a8 A e P e R [
—IERENR, HHAEERSGRE SR

W25 B &R typeiter,

key function — #Et e % §# R KPR BE B pR B, 2 BB S AR [ul T HE 7 SUHE LAY (ELAY T X 5. i,
locale.strxfrm () W T AT A1 E KIHT 202 1 HE i

Python gV 2 T A fuiF s Ok HIT R A B0 41y Ko K adE min (O, max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby ().

AR EE 2 M. B, str.lower () HEF ARIEZIE K/ NEHF IR 5
Ab, BERECR AT 1anbda FAARAIE, iUl lambda r: (r[0], r[2]).ifF operator
REHRME T =AM R B 5 #%: attrgetter (). itemgetter () flmethodcaller (). IHEAH
AT HE T —5 PASRERB AN {5 4 ok 5 o 49

keyword argument — 32 gt =S8 & Wargument,
lambda fi—>EAfexpression ¥ BE A NIKCER L, KRB STE IR . A1 lambda s 4775

5 lambda [parameters]: expression

LBYL “Jefif GHkiR” M9 Cais . XA AU g 5 XM S AE BEF T IR 1 Bl 4 2 A S Ui AS A i 45 F
BEXAE 5 EAFP J7 35U ORrEE R SR R A 1 £ 154
LSRG, LBYL TRLFE “&F” Al “BRER” ZRAAFA5ed M. B, AR
if key in mapping: return mappinglkey] W] REH THEMEBAEZ 5 HAB L AR M mapping
HFSER T key T HE A o 3R )80 AT Sk I A B ) EARP Oy 2Ok gk

list — 513 Python N B —Fsequence. BIRANHNFR, (HHEILT HABEF h Ry m AR 2%,
S T IR 21 O(1).

list comprehension — FlI&ifE G Ab P — 4> 7 41 b (1) e BURR 43 T R H IR ] S5 151 Ry — R BB H k.
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] 4K —
A~ 0 2 255 JEE NS BERHBEOT AR (0x.) B9FIR. o i f FAZATEERY, AnAg R
range (256) PHTA GRS AL,
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loader — JIEEZS 11 5T N BTN . B AE X448 load_module () WA, AR E & B —
Afinder I3[0, eGS0 PEP 302, X} T-abstract base class 1] Z: |, importlib.abc.Loader,
magic method - AR J5ik special method ) HEIE = [F] X id]

mapping - WG — Fh SCRHAE AR LB T Mapping B MutableMapping il 5 B 28 fir #L &
FHERIERIT R, B E2 T35 dict, collections.defaultdict, collections.
OrderedDict PAM collections.Counter,

meta path finder — JLIRFEMIRES sys.meta_path B R PTIR Bl W finder, TG AR A AR Spath entry
finders fF7E R HRARFFAAHIA]

EAE importlib.abc.MetaPathFinder TR EH AR T SCIMI ¥ .

metaclass — ju8 —FHTAIERMIE. KE L ELRY . BPMMBELYEL. TR NTHRRY Lk =12
BOFQIBMNAZE . AR HTA R FFETE 5 AR PRI — N BIASEEL . Python HYEHIZ ALAET AT
PABIEE B e, K FOKEATFEX A TH, (SRS B, Jo3en S Aesm At )
T e BN TICR BT HaE . & et et Rard. sScalmsl, PAKKH
MFZAES .

B %1% 2 I, metaclasses.

method Jj 7k FEZENTTE LR R WERAEZRIY LB — BRI, 7 R 23R USE B 44k
REESE—Aargument GRSy °H self). Z: U function Flnested scope.

method resolution order — J; BT 5 32 AERATT I 50 /2 7 2r 8 A D3 48 2R R 28 iy F ) S8 S5 I
WA E Python 2.3 Jy AN THEE 2.3 BGE Python fEATZEFT FHAH 6 4 3E 11261

module Bl X5 2 Python fUR ) —FhZHZURAN . AR BA ST Y iy 4% 25 18], I 60354 Python X
G0 BRAE L importing FEAEHNZE] Python i

Y Wpackage.

module spec — BEHUELES — 1w 4 S [E), H AP AE T MBI A XS AFE. 2 importlib.
machinery.ModuleSpec [SLH.

MRO % lLmethod resolution order
mutable — W[ ARG LA PATER id () PRFFRERE LT BUBHIE. 53155 Wimmutable.,

named tuple - HLF5C8] il “HA 04 W i FAEMAOR 5o, I HH AR R TR BN 4
PRIBYEARDT BB BE . AR B A n] RET A H AR

HENERMETHMICH, 035 time. localtime () fll os.stat () WEREMEH. 54T

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

HLeAZTeAlR N ERR (Bl BBl 1) .« thsh, A ITdlid ] @il H MK E XN tuple 4%
HRIE AR B 7 Aok Q8. AR R AT TS, s [ T s collections.
namedtuple () Q). JF—MIr b2 EIN—4T T 5N EH A ST PriscA AN ik

namespace — iy %53 W] 544 25 [0 AT B T . A 25181 AR RN B, A X R P E
A (FEVEZ ) a4 25 A LB 1k 44 0h 28K SCRpisiiqb . flan, % builtins. open
5 os.open () A& H a4 SR K Ao fings 23 )0 58 = WA MRS S I~ eR 450k 35 Bl
REnl T 4E3P M. B0, random.seed () B itertools.islice () XFEVEIRH T X
R A2 random 5 itertools Bl HISEHNE

namespace package — @ %5 [ { PEP 420 fIr5 | AR —Fh (BN VE T i &g lipackage, fiy44 = )AL m]
PABCAT LRy, HfliidJr s Sregular package N[, PEAEATEA __init__.py .

Wul 2 Wmodule
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nested scope — {REFEHI 7E— & GEF NG| HASERIEE S, B, 765 —REZ N LRI R AT DA
5 EIE AR & R EAE A B 51 A SO SR IO Jarih AR s e AR SZ PR T
WEEHEL. X0n, £REENESIERT2RMA%00. @il nonlocal XAEFN AGE
NINZVE R

new-style class — i X T H 5 900 T Ir 1 2 2 R A0 IHFRIE. 78 5561 Python fift 4
H, HUE BN 2R RE A% 11T Python 7Y i B8 2 3G Rk, B4 __slots_ . HiIASF. FRAEJETE.
__getattribute_ (). KFEMESHES.

object — X G ALMTHALRE UBIESAE) PARSUE AT R (U5k) HI%diE. object g fEfinew-style class
iR T EEZR A o

package — . — Rl {0 & TR EE T L 05 TR Python module. MAEAR L3, WRMWAH __path__
JEVER) Python A5k,

52 Wregular package fnamespace package.

parameter — J§5 funcrion (8(J73%) 2 SCHI A IR, EHRE RET AR —Pargument - (BUAERE
BT, 210%%). ALMES:

* positional-or-keyword : /B8 AT, F5E— DR AMERZ T 53 B AW DIME R L 425 4
RAREES . KBNS R, Bl R E R foo F1 bar:

def func(foo, bar=None): ... ‘

* positional-only: {UBROIE, F8E—HEEHALE L ASEL. Python %A & AR EIE S
FTE: . (RS EREBCH (R EIE S (Ll abs () ).

o keyword-only: {{FRICHETF, FE— N HABEM X FAE ARSI URAEBEF IS HELTE
PREE LITES S R & AW A BIE S sUEE 2 N AL BIE S Z Bi—A * ki X,
BIAN R kw_onlyl F1 kw_only2:

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

* var-positional: AIAE( ., 4§52 W] DASR B h — MERRCR Y LS SHR S (e HA
BZERZNESHZIG). EMESESTERSAFRHIINE ~ kE XL, BT args:

’def func(*args, **kwargs): ... ‘

* var-keyword: WIAZKHET, F57E AT DARRBME R AR KT S AL (MEINTE ML 2 E 321 %
BYSHLIG). RFES B S AMEINR ** RS, Bl LR kwargs.

TEZ 0] DA B4 2 PRI S50, U nT DR R LE ] Be S 80088 e BRIA M -
& Wargument RiEFELH . SHEESH X AP LA, inspect .Parameter 3, function
"4 PEP 362,

path entry — J&4& A 11 import path W {A)—ASBPNALE . Sx@path based finder iR AR ZE S AWML,

path entry finder — A LA 23S T — W X2 /f] sys.path_hooks (Riipath entry hook) i [f
[ finder , PRI SR RETE L path entry g iFFHL o
5% importlib.abc.PathEntryFinder DA T f#BKIEA DB IRA I SLI AT

path entry hook — B4 A NV —FP P HIXT S, FERITE QA A AR 8 path entry WA BT  OL F REDS
i sys.path_hook #FEiR Bl —A path entry finder .

path based finder — 3£ T-BEIERI AR 28 BRIAM—FPTib 12 &K 5, WIHE—A~import path WA AL,

path-like object — B HEFM % E— N SUFERGE AN G, REEBEN R — N FREEEN str
B bytes X4, BAPLE—NEI T os.PathLike PN, — X Hf os.PathLike
PR R AT E S os . fspath () RGN str B3 bytes RAEM M RGEFE; os.
fsdecode () fll os.fsencode () F[H 5 A KBRS str 5 bytes FERIPLEE. L5
i PEP 519 5| Ay,
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PEP “Python #3217 ML . —> PEP L@t 301, JHoKI Python #EIXFL AR, it
IR~ Python [tk B Hlk BE ok BREE . PEP 1 2442 SORS A 1) F5 ARIURS 1T 4 BURF 1 A S B
Hip

PEP WA VE M HE T SR v s . e DX 1) 80 S B3t DA B R o 2 Ain A Python i85 e 5
9 5 SRR ML . PEP fUVEE G TALAEAL X YR SR, I BREAS [R] 2 WL 0 A SRy .
%10, PEP 1,

portion — {5y 4 i — i 4 A [ ALE AN H SN SCURE S (WP RBAFAT — A zip X)), Bk E X
i, PEP 420,

positional argument — i % $ %5 2 Wargument.

provisional APT - #5 APT 7 5E AP 245 A i HEFRAEAR 1 A 1) 5 A28 R PRAUE 2 S i) B2 AR 12 1
SRR A A S PR B, (HRBCHRC R E , ol n] REAEA% DT A B A 21
O AT G AMRARE S (B OFERZE ) . WAESOF RSB T - (U APT N
A RIATS )™ SRR BRI 1 A B4 7T BE X R

RIS X APL KL, 105 AN A S BBl G T 287 —AFA] b SR A B
TR R RE Se 2 R B —Fh ) J5 A MR YL T 5
KA B SRR SV ARE RSN W B AE , R 2 TR U R PR T T B A . 1 UL PEP
411,

provisional package — ¥ ={0 Z: Il provisional API,

Python 3000 Python 3.x %A B4R AINERR (364 FHAENUA 3 10 BT BB T NIRRT ) o
LA S Sy “Py3K”

Pythonic 35—~ B B uE — B AU B85 07 T Python 15 = 58 I KASFIFE S, A 206 HALE S
T AOAE A sk SE A . BT, Python F# ) RSS2 1] £or 1B B3R 3838 J — > n] AU %t 4
(I ICE . U HAE S A XA ZEH, A ZGR Python il A I £ % ] — BT
B

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

T 7 ) SE 57355 B Pythonic (75 35 i X FERY:

for piece in food:
print (piece)

qualified name — BE#FR —NUAUE SRR FR, TR BB 4 RV s Szt v SRR 25.
BRI TR AR, FHEE X PEP 3155, M THm ZHNRENZE, RELK 5545 r—
e

>>> class C:
class D:
def meth (self):
pass

>>> C._ _qualname_

IC’

>>> C.D.__qgualname___
'C.D'

>>> C.D.meth._qualname_
'C.D.meth'

295 T 5 BT, 78 IR E & AR BN/ RIZBR I AR5 B B B A, Hh e S A )
AL, Ul email .mime.text:

>>> import email .mime.text
>>> email.mime.text. name_
'email.mime.text'
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reference count — 5[ i 8; XFERE X R H5 ] HREGE . S4—4%F %E’J AT N ERT, Fraric RE
BRI . 51HTTHEO Python ACHD S 7 2 AR LY, (H'E R CPython LR —ANKBEITE . sys
Wit g LT —A> getrefcount () BEL, A2 5T H &R B4R E X405 | AL

regular package — ¥ A G R HIpackage, Pl EE—4 __init__ .py HFHH .
%2 [ namespace package.

_slots__ —FELERNTRRI ], i fs s B SOl et SR R R B S Bl IR N AE . EARIXFD
WIGRGAT, EREMNGAFAES, Sl ARETEDER T R, BIIARFE N A7 B 2
Ji, o HHE AP S R E S,

sequence — J 8l —Firerable, ‘B IHFHIE _ getitem () FRERIT R EBECRG | TR N TR V)
M), HE LT REFHER __len_ () 7’7{% WERFHIERA 1ist, str, tuple fl

bytes, WEHEA dict T FF__getitem () Al _len_ (), (HEHIANE T B IS,
N E AR AT B W) immutable §ETTT AEEEEL

collections.abc.Sequence IR ELEN T —ANEEERZED, BHEET __getitem_ ()
Hl__len_ (), ¥SHNT count (), index(),_ contains__ () Ml __reversed_ () . A[DAfH
 register () BATFMELIILY B DR ZEEL.
single dispatch — .53k —Fligeneric function /3RIE, HELIRE T HASHBIRBRERM
slice — YI W 0 # HALE T sequence [R)—ER X4 . V)R i&i@ i R Ardnic ok el&gn, 76 11+
?ﬁtﬂfb/l;b‘/{ 5 0 W, Wit variable_name[1:3:51. H3E5 (Fhn) Fricde R
slice W&,

special method — F§5k Jjiki —FfiEh Python [ A 7%, BRI HAN A BI P THR & B E U AnAf i 45 45
RN YA AR E AT I . FEIR I VAR SCRY 2 L specialnames .

statement — %54 150 EREFE (— MUY “H) PULRBANT . — S A R] DR — A expression BIEANAT
B RETHIZER, B0 1£. while BY for,
text encoding — SRS TR Unicode “A45 88 it S5 BB A 4 i 45 -

text file — LA —MEBBIET st XG W file object. 38 H—A> SCA SO 52 B & 1 0] — 4> THI ] 5717
1 BRI B sh Ak Prext encoding. SCAR U B FALFEASCA B, (" Bk 'w' ) FTIFAG SO
sys.stdin. sys.stdout VA io.StringIO HSEMI.

RS Fbinary file T fREEVGIES 59 08 % W SCHEXT 4

triple-quoted string — — 5[5 fFH RS ZAESNES (7)) SE RS ) WFEMSE. ENED
e LS5 ESH 5 S REN AR A AR, (HEF 2L .. BRI REES S N
TrRGE LRG| SRNG5S, I Bl DAESECE AT Jos B AT, 7E90 S SCRY 74 Hf B R Bl i
.

type — R Ao —A> Python X4 8 T AMIE; BAXEAEA A, BHLEXZA92EEL, 1]
PAVIIER) __class__ J@P, i@ type (obj) HKIKHL.

type alias — BG4, —ARBGE SGE], A1E7 20U 8 BURIE 45 PR AT -

KRB BRIt A X 2w . Biln:

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:
pass

AT DA S R AT s

from typing import List, Tuple
Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass
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Z 0, typing Fl PEP 484, JHHUg XTI REM AL
type hint — RBUBER annotation 7. FEME. BREIWIE S 80U RHE TS & TR 23 .

R RJE T AT, Python K?ﬂ@ﬂm (HH AT SR A THEAR AT, 00 Hp Bl IDE S8
(M EEL s iR AN

AR, RIEMEREE AR A typing.get_type_hints () KiiH, (HEHAE
B ARA DA,

%01 typing Hl PEP 484, Hoy xd SOl R TRAIA .

universal newlmes - ﬁﬂﬁﬁ%ﬁ — PR SO A ﬁU\Tﬂ?ﬁ?—?%ﬁﬁﬂﬁJﬁﬁ@%hm Unix f917
ZER A E . Windows [JZ55%E "\r\n"' PAMIHR Macintosh [ 5E . Z I, PEP 278 Il PEP

3116 F bytes splitlines () THEEZ HEH.
variable annotation — A8 HubiiE XA & 52K @ M annotation
TERREAR B @ MR, 0 T e A A

class C:
field: 'annotation'

AR AR RO R A 0 BINDA R AZ B2 int JRAURO(E:

count: int = 0

S AR TEYA N TEAR AR I annassign —7
1S function annotation, PEP 484 F1 PEP 526, HpxfthIheea g ik .

virtual environment — JEIEREE —FOR T HMER B H02 TN IR, Fui/F Python J PRI AR 202K
FIFHL Python 43 RALES A £ T35 [l — R4 iz Ty At Python [ FHREF 94T H -
HZN venv,

virtual machine — JBHIBL — & 58 2l A U TTE AL, Python fg UL BT $AE 75715 5 i 1355 7 iir 2E B
Hbytecode.

Zen of Python — Python Z##fi 5|} Python Sty JENI -S4, A BT RS (X AR S . &R HAK
WA FITEAL B FER AP A7 import this”.
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i AA

TXEESCRYAE Y [ reStructured Text Ji3CRY, i Sphinx  (—A4N% 14 Python SCRY S SCRYAE e ) A% .
ASSCRYFIE B ) TR I %58 42 R S8 Y, XA Python A5 —#E. QREMS 5Dk, Y
L reporting-bugs T FEANT S o FRATT Bl B 0 1 !
SRV

* Fred L. Drake, Jr., @& 1 A58 Python SURYi) THAE, PAKIRT TAEH 2 /301

e Docutils #40, W H , Al T reStructuredText A Z A Docutils #4245

e Fredrik Lundh, Sphinx MAilif#] Alternative Python Reference 5 H H kA5 T 1R 2 4 AU ARE:

B.1 Python T8y Rk

1% Python i 75, Python FHEFER Python SCRYFT kI A, B Python J5 L & 77 ff) Misc/ACKS ¢
P T #5) TR <
T Python XAy AFITTHR, Python /4 T ALt (o F0 SCRY - HHEHRAT!
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appeENDIX C

7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 22 $E M EAHLR 58244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G & R . 48 Python 405 T2 ok B HA A 5Tk, Guido {752
HEZEE.

1995 4, Guido ¥& #:25 e W B E KB wFsE 2 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARHE LA T2 A

2000 4E 1. H , Guido A1 Python #%.0>J & ] A %% %] BeOpen.com {2 ## T BeOpen PythonLabs [#{BA . [A]4F
+ A, PythonLabs [#] pA\ %% | Digital Creations (¥{ >}y Zope Corporation; [, https://www.zope.org/), 2001 4|
Python # {34 2% (PSF, Ul https://www.python.org/psf/) B, % &% R34 Python AH & H1TH AT
Az dEE FlZH4E . Zope Corporation FFE 2 PSF Rl L5

A 1 Python HUAHRIETFIRRY (A KITYRAY E L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL 31 TREL TR MRAE I

RWAE | BB Fh mEE GPL %% 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2
22 GEE | 201 2001 %4 | PSF =y

{Efit: GPL A A EWRE Python #£ GPL R &1 . 5 GPL AJA|, Frf Python ¥ nJEAR SRR A4 K AG R
JaBIIAS, T TR IR T R . GPL )V n]E 45 Python W PAS H B e GPL R A& ff YAk 45
EER; B HENATT.
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AR ZAE Guido 153 T TARRISNIEIERE , (XL A N AT RE .

C.2 FRERS( LAH &M Python B)RmF0F M

C.2.1 HF PYTHON 3.7.5 Y PSF #F o] #ipiY

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

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

3.7.5 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 3.7.5 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2019 Python Software Foundation; All_
—Rights

Reserved" are retained in Python 3.7.5 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 3.7.5 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
3.7.5.

4. PSF is making Python 3.7.5 available to Licensee on an "AS IS" basis.

PSEF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY..
—OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.7.5 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.7.5

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.7.5, 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.

116 Appendix C. [ 58 #1iF B[ iE



Python Tutorial, %5 3.7.5

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, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.7.5, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 fj BEOPEN.COM #F &Il

BEOPEN PYTHON JF5 1] PS5 1 1

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

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

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

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
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.
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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 THEREOEF.

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

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
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.
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C.2.4 FF PYTHON 0.9.0 = 1.2 f§ CWI i a]H#iY

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.3 #WMFR B fFa9F ok S5
A& Python KATHR AR5 = BPEROVE T RIBOHIFIAL, Gl ML A5 8 LR IR K

C.3.1 Mersenne Twister

_random BHEE E T hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html | 25 /)
g, PR 2RISR (FF):

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

QS
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CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C3.2 EEx

socket B (i ] getaddrinfo () fl getnameinfo () pREL, X8R EE IS FE WIDE I H
[Iwww.wide.ad.jp/) B EEARIESCE

(http:

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C33 RLEEFRS

asynchat and asyncore B 5 PAR AR HH:

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

(FIHED
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notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie &1

http.cookies Hidhal& DL RS H:

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 B PA T EH:

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.
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Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode 5 UUdecode F#

uu AEHAL S DA A A

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 & 2= H

xmlrpc.client FEHVELSPAR ARH:

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

(CFgkzs)
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all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll fHREL S DA ER:

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 T kqueue [FHZ AL AR A= H:

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
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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.3.10 SipHash24

Python/pyhash.c {42 Marek Majkowski’ %f Dan Bernstein [} SipHash24 Z¥EMSEH . BESGPAT
==
7

<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/siphash24/1ittle)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod and dtoa

Python/dtoa.c XML T CIEFRY dtoa Fl strtod BEEL, F T C 1B T BN BB F 45 52 B4 T 4640,
Z 4 i David M. Gay 1 [R] 24 SCHEIRAET S, 2411 R M http://www.netlib.org/fp/ F#k. 2009 43 A 16 H
For 2R B 1Y 1 SO 2 AR SURCRITAF W] e B

/*********************~k****k*******~k******************************

*

* The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

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.

% ok X % X

*

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED

(CFgkzs)
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* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

‘k*****‘k**‘k********‘k*****‘k*‘k***‘k****'k‘k*‘k************************/

C.3.12 OpenSSL

WEARBAERG T, W hashlib, posix, ssl, crypt B} OpenSSL k4 = ERE. MAh, EHT
Python [¥J Windows Fl Mac OS X %225 #%2)5 7] g fu3E OpenSSL PR #5 D1, BT AZE AL HF] ) T OpenSSL 1
ATUER$E 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/)"

L S S R S S N S N S S S S N S N S . S T iR S I

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
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Lo I A T I S S N S

EXPRESSED 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 OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

L T R A N S S R N S SR R R S N I R R e S S N S N S N S T S N

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eaylcryptsoft.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.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

Q)
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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.]
/

L T S I R R e T

C.3.13 expat

BRAEGEN ——with-system—expat BB THE, T pyexpat § AR M5 expat YR DAY

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

BRAEBEN ——with-system-1ibffi NUE THH, B _ctypes ¥ AR5 Libffi JAHE DM T

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"'Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:
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The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

R ARG EARBIRY 21ib BARIHTEik TR, W a5 zlib JEACH 8 DR 211 3

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {ifi M7 I SEILE T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code 1is 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

CNgkzs)
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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

AR ——with-system-libmpdec [l & T/, B _decimal WiHHSE 415 libmpdec 1) #%
DURA R

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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Copyright

Python 51X {3 SCAY -

A © 2001-2019 Python Software Foundation, {58 g Al .

WA © 2000 BeOpen.com., {4 F FIr A7 FLA .

AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
WAL © 1991-1995 Stichting Mathematisch Centrum., {483 BTG AU

A RSEBM VALV, 200 L AeF Tk,
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