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Python @i 7y 5. DREEIRIARRERRE S . EA WG m R R, B i B AU Ik R B
. Python BUHERYRIAFIB R AUE], SO H AR, (e RDE2 Euf AL HorE -, #5
(ETAFI-bResst e o e P R AR 5

& W LA E i HAe B¢ Python E48 L (https:/www.python.org/) B34 K- LY Python H s FIER
HERRZURE, NRICHIRES S O R, R, AT DU hiE. 5341, Python BABHIARAL THF
% H il B 55 =7 Python 540 . RxUB TR, DIREESNEISCH:, A BB, rIEE M FRBH
BRI P A 7 A Bl e A

A C i C+ (MR B CRFIRREE S ), W LAMRZE S e Python B 25 [EHT 92 6 b =X S kAL (ED,
[lE, 3R] o B () R i i AR =XR(E], Python i A EE)H 458 78 FH A TET#E 5 (extension language).

E OB S T Python 557 LRSI EAME S K IRE. BT EEIZ S0, B Python H 2k 5 A2 =X Hu i i
A B ERE . EARE R, WA ERE Dy, WEE S EA B S Hog ik .

AR T fi# Python AZUHEY) (- FLAH AR, 552 (1) library-index. 7 reference-index H1, #3A] PAZZ%| Python #E
FHEIEHEFR. A Cl C++ B EEME M (extensions) (Y # , #(E# extending-index FI c-api-index . I,
Ab, T E AR REER B IR AR Python 253,

BEHHEY, RMAGNAHEG—MFIhEE, L2, BATENHSE —MENEE. Bz, M EH
JAES AR Python i {HAS—HRAIRLETRE, B WA T Python i &5 HYRr 6 BLURMS . BT B, BORARE
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CHAPTER 1

% B Rk

IRARACHAERE NS B TAF, ARt B S AR R e g B (k. BRI, (RerfirER L el RE
FHIEI I IO, B2 A (e A B i i 42 R B — TR B . O T REAR AR ST 1 B S/ N R R, —
=M GUI AR, sl—fE/NESk.

R AR — RCE R BB, (R T BRI C/C+/Java B, [EERAS- TR RS, M. B,
PEARRIRAEANS ;A A REARIEE) T — A Ry — Bt , By MR 2 ok Ayl B AR IEAE
PR —(ERE G s e, AEARED T iU DR — R s = .

1E_ R BIFH, Python IE 2R AEIIFES

PR AT AE) 7 SESEAL 51 5 Unix shell [EIA 3% Windows #EUUHE AR, {H shell [EIA il A AR EN IR 5%
BB ORI, AN AR E . AR AT AN E R C/C++/Java R, (EL{E {2 S5 A 2 A e
HEALRA P RE . AN, Python SE5 R, [EJAEYE Windows, Mac OSX. Unix fE2 %t FHIAT,
FLAE S PR B R e T A

Python R 5 F 2 (1 £ BB B AR U 5 o BARMLLL shell B4R, HEVORETE 2 BRI QA BT 2 1) 3047
53751, Python $2{itHL C MBI EEwHARAL . AHECR C , Python fEE—M e mbmofi=tii= ], EE
T B R B A R R Y ) e g R EE L2 H iR OB LE], Python i I ARIEIIL Awk  (H:52
Perl) REEPLNEZME L. BAYEFFZ A+, 1 Python JEBEACHILAM ] & 2 FHAZ 1 .

Python AFFIRIEREUIHI T 2 B4 (module) [EJji{th ") o 78 5% ] 22 HoAth Python #2{rr. Python 1 —1{H
R AT EERAL, TMREMERRE B — s T M E— B ih 57 Python BRI HEM. A LUpiAH
FRMET MRS VO, RAMFNY . socket fTRE, H2HLHET Tk S5 JE /1 TH 8 (GUI toolkit) F /T «

Python @ B35, WIEATFL Asbilisy, AELRTERI SRR 148 T I BN . BN EarRE L E)
MO, TR REAR 7 (B BB ARG S DR B L8 T o8 BN E AR 2. 0 ISl — S 48 0 740 B s B 5 11
Ko B IR,

Python A2 FAE M) 7w Python BAEMAEUREEAAGEILN C. C+. Java BIEIEL. BAHAT#
EIEESE

« Python i FHY YO RIIAELE A ) (Statement) 1 RETHEHO BRI
o BROA 0 B A T AR T H 7
o B B ORI
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Python /& *T 4% 744+ WIARAR G5 C A2, MBEVE s [EVa e U AL 2 B 2 IRA S 1. Skl
T B PO R A TS S8 A LU B A, B2 Python 5 5| — L DA 3/ K (binary form) FEH 1Y
Fesld (BilanfeE Bt RTro A8 AU ) . AARARARE 2@ bR AS &, LTt n] DASE Python B i 45 )
N C e MR, ERE MR h ] Python 5y FE sl (EE) R IEHE S HIEH

EAE—4E, EMEES 2 A BBC [198#] (Monty Python’s Flying Circus) 44, Hil€dHse4EA EE . fEEH
SR | A ) = RS EE R R, S 2 R el S i A e

URARBUE CL A BRI, IR @ AR 1% Python SEZANEN, Wi EREGE W sUR EEMHE. HMAGE
AR R, —BER, —B KT ELIAE Python Hd B

TE N EERET e AR o] 6 1 Bt o B A PO A H AR, (Rl A B T 2R S B
Bl

B R R HERE, %65 if il s 2 #6147 Python REH B H R AW sE 240, — MR 2 B H N ERA
(expression). [F A7) (statement) FTEAIH(E] (data type); 3232 K= (function) B4 (module); Fri% Erizi—
S ¥ B ) AN AMIR(E] (exception) B4 F 2 H 5@ FMHE] (class).

4 Chapter 1. #EiZELk



CHAPTER 2

{5 A} Python E7%&8

21 FEEER

Python ffREgs7E HAh 8 i ALes Dl 203k /usr/local/bin/python3.8; ¥ /usr/local/bin Jil
AR Unix 2t 918 22 #4250 0T DU SEA LT ar R IR el B :

’python3.8

REL)EY Python' . [HIEVH S iy H L2 (A2 8, Hoiy H L2 W RERY S T RRTEHLAY Python J
ANBE RSP, (BIfN: /usr/local/python JEMEARH RAY S IEAEHHEAE. )

ZF Windows HL#5_F 24K A Microsoft Store %% Python 2 J55, python3. 8 Ay BRI ] . AISRARZEEE T py.exe
JEBhAs, VR AMEH py fir%. 2 setting-envvars T A5 2 Python 1) /2.

TE R 55 A — 18 end-of-file £ 7T (FF Unix _|[F] control-D; #E Windows |'[F] Control-2) & {#ifEH
PR PAZE IR HUIRIE] (zero exit status) BERH . 15 EIRBOEEARL, WATPAATES quit () BEREE L.
TE 3 FF GNU Readline JER RGEH, fEREARIOIToMEE DI RE L6 A B0 . Dy s B, AU ah 2%, K&
XF A TR AR PR R U2, FEE IR B Python FE/RFFRT, HiA Control-p. WrEl| “mE” LR¥H, Ui
BASZ R TR SRR L Z X i fom it s, TR . WREA RN, sEET ~p, WA
TR T AR HARAS BN R 4 B T B AT

15 M B AR 0 F R R A% 2 Unix shell: JR B PE Y IRE 45 22— wy 68, & & 18X Es 7154
YNSRI 1R 45 7 1 44 (B | Sk () stdin SRS REZ, B i E A 24 EEA SR(EHH .

B EEs ) python —c command [arg] ..., BEHITIE command EIFE4S (1), 47
(El 4[] shell ) —c #£IH, Python 45463 25 11155 shell H 2 BFRIR T, 185 Bk H 55 [ 953 command
A,

f5 %% Python #L4H (1 ] _EUNE A —HE 5. %3 python —-m module [arg] ... AJLAFAAT module F54H
O JEATE s ] B B2 AR AL ) 52 34 A8 — B i A5 ()

WA T EEARE RS, G R e A B E AR G R R A BB IR TR T AR IR A — 1.
BT A 1684 ] 11 2 SRR #FRCAE using-on-general .
U ¥E Unix #v, Python 3.x ELiasTH M LA G LA python {EERUFTHEARE, DABEGRELBIA 1) Python 2.x U474 4 58 .
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2.1.1 {HESI®

W EARR R [EA 2 A AMNY S 85, A i EE b e AL list (R%1) [EH8IRE sys WAL
argv ¥, RAPAMAT import sys BUSEMERS). SMBHHRE R/ PE—; wEABTMEA 4
SI8R;, sys.argv[0] E=FH, HEARZE '~ (F8EMERA) K, sys.argv[0] [F]'-'. ®HH -c
command W, sys.argv[0] o', AR —mmodule W, sys.argv[0] EZBALETER EERK, H
RAE —c command B —m module [)3#E TN G4 Python BRI IIE, T2 ETE sys.argv ST 4AE N
command 5% module 1§ [ .

21.2 RN

TE2s (tty) M ATFHUTIE T, MREERTE X ZAEX, (interactive mode) WHEFT. TERCRMEstH, L4 &
R, BURMA T 449, BERRRIEINEAKT S (>>>) #o5 BABSHTH, s k244,
BIAR A (... ). JEASRRERG, EOERAUGIEE . MUARE . RBGEN, SRR AR IR

$ python3.8

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

[GCC 4.8.2] on linux

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

EHZ TS E L BERE 2T R SR e e . BOIKRE), 1502 if [Eik:

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

Be careful not to fall off!

WA EBRAME, R 29X,

2.2 HEREECHIEER

2.2.1 [RIGERY=F TR (encoding)

THi% Python JFUR AR S 1) FICAR BT UTF-8. i@ (MG, A b2 Wik & 1Y 307 T AR Rl 0 A 5
HEZE . sh(E 4 (identifier) K [EIfig v - MEARTEARME R 20 b LG ASCI P onEERR(E)%, , & 2 i AT
portable FEFAGTERLT IR G WP IEFEMBURITA FI0, M R AR AR RE UTF-S, [HH
i EREBURNE R T A T AL

R ECA G S, WSS s, SCPR 5 — 17205 ke . AiA T

’# —*— coding: encoding —*-— ‘

o, encoding V] PASZ Python £ {fFE & —Fh codecs.
Fean, FREEH Windows-1252 4, JEAS SCIF 25 AL :

’# —-*— coding: cpl252 —*- ‘

5 — AL AT—FOBISMIL , IS DAUNIX “Shebang™ 7 FF3k o JLIY, SRSFEWIZESHESCHFIOSE =47, B
i

6 Chapter 2. {EF Python E:£2§



Python Tutorial, $[EF) 3.8.20

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

)

22. ERRAEH

ol
i
i
N
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CHAPTER 3

—{E3FIEXHY Python 4

TE NG, S A A R ETE R A SR FE (prompt, »> Fil..): QSR STEAMEHG], (R EIESRA
HBLRREE, AT R I A A IR AT BRAR I SC747 2 BRI RO
A BT U WER TR, R BRI T W HAEZ A T3 4 A AR

EARFEF T2 @b, EEMME B A, 73R U&Ef#. Python FHiYEf# (comments) Hi hash
FIC # PIE—H BT R. DM ARZIT2E. A%, B2 B, B BETH T,
hash 07 F-Hp 2 HIREIEIE]l— hash 70, [ EEf# 2 HREIIRE A Sk Python s, TEKE i
REAS— S B A

— BRI -

# 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 i€ Python E{EFtE % EH
AR LT HLAY Python 4. DIV ELRAREVSFE4 BRI >>> HBL. (ERR9AA)

3.1.1 &5 (Number)

HESIFE G A EA . R DA A — 1 expression (GERE ), B& 5 HiZ 14, Expression f{5E
VARG ST+ - < A/ AT E R R 2 SRR EE T (B0 Pascal 5 C); 555 () RTRAUMI RS-
Bl :

>>> 2 + 2

4

>>> 50 - 5*6
20

(T IUakss)
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EHE—5)
>>> (50 - 5*6) / 4
5.0
>>> 8 / 5 # division always returns a floating point number
1.6

Ry (B0 2. 4. 20) [Eint ZU88, BePA/NEEROY (R1 5.0, 1.6) (Bl float k. ML
BRI BER R B 2 WP B R LR

e (/) Ak L 5 float, WIS foor division 1S SIREWAEE B (HDZIA AT/ NICIEROMSGY ), ARATIL
WR 7/ ST AT DA 5

>>> 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

1 Python 1, FHEEIR (powers) A DASH ] ** j#5E !

>>> 5 ** 2 # 5 squared

25

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

SERFFIE (=) ATLAM R B BOR (. IEE 2%, 76 P RER AT ES S BUR AR -

>>> width = 20

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

UR— RS BORYE [ £ 5% (defined) | (RPEEMCRBURNL) , Wl G & & B — A gk

>>> n # try to access an undefined variable
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
NameError: name 'n' is not defined

T BSOS SE R SR, ST (operator) i I TRAAITE AT (operand) IR {1 #R i 0 1 EC I FIE) 77 B
B

>>> 4 * 3,75 - 1
14.0

FEH B AR, SR fg— 0 B AR A SR PR IR 2 B _ . iEFRRE AL Python E s ERPH
W, TR RS L

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

(Fgksh)

! o BEEE - WIERIRIT, -3 2 SRREE - (3x+2) EEE -0, MRS R E BT SS9, Rl A
(-3) **2,

10 Chapter 3. —{E3EIER A Python &4}y
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HEH L5
12.5625
>>> price + _
113.0625
>>> round(_, 2)
113.06

S (1 M e P D LRI R M E) 2 JRUAEL — 4T A 0 5706045 A I A
S T A ORI 4 AT D

%7 int il float, Python 748 T HALM AL, U5 Decimal fil Fraction. Python ZR[EIZ: 7 3E(F
#5 (complex numbers), [EVff 5 il T &8RS 2 E#pFBe (BF 3+579).

3.1.2 =r& (String)

BTy 2 4h, Python ] DA, i A A B . M A SAEREI9E (. . L) S5
SRz, W SRR RA R SO\ BRETE B 5 %

>>> '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.'

FEHB AR BT, W TR @ s | R e ELARRAT O & SR E) (\) B, SR A R el e A i
AEREA B TR AR (GRS SR g ) , AR HIME . —BoRE, vHagi
SlaRm EA &5 985, NS sRaET . K print O GEEESFMEL, EgEREaERT]
5%, [ELH AR A R Bk E oo ARk e

>>> '""Isn\'t," they said.’

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

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

"Isn't," they said.

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

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

Second line.

WERARAA R IUHT B\ s iRk T oCE, ATDARCRE I raw string, AE25— R EG [5ERTIN L « -

>>> 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

P RGIARET , RSB \n ZERL (L) R (L) SRS AR R . IR S22, e R RS, R
LWL (escape) " (HFZII\ "), K2 IR,

3.1. {E Python E{EstH#ER 1
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FHER AT Ko — R M =M EE G 98 mrr. g R T e E B
ANFHES, (AR AZEESTRTIA \ ABUE S A E . 7ERA R B fE7H
print ("""\
Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

nn ll)

gEAEAT L GERSE—EEFEEE RSB ET):

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

FHA[ DA + 7 (concatenate), [EIf] * AT HRMEIES:

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

A DA AR R (string literal, BIRES | DR R THR) e A B2

>>> 'Py' 'thon'
'Python'’

WARARE ) Be AR R TR IRy, WIAAR 5 (B B B R R A

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

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

(EIE R RS AR AR EG) 7 AR (LR, i A A A el e o

>>> 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

UnR B A (R A e, A+

>>> prefix + 'thon'
'Python'

FERUILAYE [525] indexed ] (AR, Bl subscripted), #—fHF 7oy ZR S IMEE 0. EA B FRT UM RE; —
et — R /NE 1 e :

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

Q%))

12 Chapter 3. —{E3EIER A Python &4}y
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HEH L5
L} P L}
>>> word[5] # character in position 5
] n L}

ROMET AR AR, BLRFSOSAE A B an R

>>> word[—1] # last character

lnl

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

>>> word[-6]

IPI

EREHEE -0 R R 0, AMRTIMER -1 BA.
B TR, FERIRSR (D) slicing . 25| IACE R BB FI0, MHIH MR PAGRIREE] 1743 (substring):

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

HEEFREEGEWD S, MERAKEAEE. EMRT s:1] + s[i:] KEFR s:

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

P3R5 | (slice indices) A R A THBLE, A WGEBE RS ERFTHBIET O, 1148 W 55 M 25 (AR T A A 5
AR 5 slice

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

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

lon'

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

i [FIA {1 ] B0 slice /2 WA AR 2. RER slice MRBIMESR ZF oM, Hrhss— - oom 2245
B O FHE S n AR ICHY TR R — MR T CH A LB A RS ME n, Bl

fo—— b ——————————+
' P ly |l t |l h|oln|]|
e At S
0 1 2 3 4 5 6
-6 -5 -4 -3 -2 -1

BT AR 0.6 GTE: B TR T ARG, i % A sice (4 THUR i
I ST 7.

EAE ARG MEIT =, —{H slice IR BEFMILRG MEZ 22, WIRESHERKAETH B F L. fia, word [1:3]
WREER 2.

B B L 7 -

3.1. {E Python E{EstH#ER 13
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>>> 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

NI, 7 SR L P R 5 | (LA slice Hh @ 2235 14 g AL -

>>> word[4:42]
lon'

>>> word[42:]
T

Python “FHR SEVEP U - A @ immutable, HIG, Bl *%@%%‘Hﬁﬁﬁtﬁ@i%%‘e

>>> 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

RS B A R T HR AR ZH RS — T Y -

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

>>> word[:2] + 'py'
'"Pypy’

Vg R Len O [EE-—(HFERARE:

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

hs%:

textseq -3/ sequence RNEIHIH 2 —, [EISCRZHENE HHHBAE,

string-methods £ 3 $2 JE 2 M S A E R S 10 5 15

f-strings {54 2 U 7 E

formatstrings B it i%Ei str. format () FEHEAL (string formatting) 19 & .

old-string-formatting 7£tR[E] & /B RITRF, MMBEEEI T HAsULERIE, B2 M ETEAEES DA

3.1.3 List (&%)

Python M ARl R U], AR O AR BEL. P i s ALy 24D Zise, WTDAKY I — F 51 A
RS (2 TR, Witem), WE7ErfERZ . List VA AARMER TR, HEHFELE TR
A Y 24 ()

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

14 Chapter 3. —{E3EIER A Python &4}y
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FFArEs (B HAM N Esequence KAY) —HE, FIFRMIFFRTIFIY)

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

1

>>> squares|[—1]

25

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

Y1 BER B S i sRITRMHFR . DUR Y B E 2R 51 i s DL -

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

List ¥} 732 44324 (concatenation) ZE 44

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

RIFRAFER Rimmutable, list J2mutable BUF), Bt list (AE1Z2 2 7T BERY -

>>> 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]

PRAE AT DATE list BIR B INAF G, B append () 7 i% (method) (FoAIAYE EF I E L EMERT)

>>> 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]

WA A slice Bt(E, 3 REMCEE list U/, HE B IEZS—{f list:

>>> 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

[ta', 'b', 'c', 'D', 'E', 'f', 'g'l

>>> # now remove them

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

>>> letters

['a', 'b', 'E', 'g'l

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

>>> letters

[]

[l ekt Len () JRATRASE FIFE list

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

3.1. {E Python E{EstH#ER 15
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WA PARE L JE list (77 list 4087 HiAth list) , filn:

>>>
>>>

([
[N
5N~
N
w
=

>>>

XX B

>>>
[{'a'y, 'd"', 'c'l, [1, 2, 3]]
>>> x[0]

['al, Vb', lcl]

>>> x[0][1]

lbl

3.2 MREXRETHIR#E

WK, FAATLAM Python AEFLLL 2 i 2 EEIRE AR, G0, ST AR 2% [CH i i R IET 5 -

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

>>> while a < 10:

print (a)

a, b =Db, atb

QO Ul W NP PO e

BB TFIA T # 2R

o B ATINBLT ZEM(E: AU a B D [RRHSE] ORI 0 B L. YERAR— AT BRI PR M T —
U, R T ARSI AT IR (expression) @ SGHRT ST (evaluate), JR{ETHHE/E. AT A A2 2K
PRt o

o while FIE N ZEMGAEE (WG a < 10), @ —HEHEHIT. 7€ Python hiNf C3EF, {E
A AEZ R EEEE (true); Z(EUE (false). FEFATDARTFER . list, $L2ZAEMFHIAE; EiTdEER
JERI IR, 250 S BPIER . AS B 5~(o ] Eop e 1 A f LAY Lo . AR LU 1 (comparison
operators) S 41[7] C 5 & —HRAYFFIE: < (UNR). > ORIR) . == (FR). <= UNREFR). >= (Kt
SE) PAK 1= (RNEER).

o A i 4 GrHECE Python st ACHIAL —BEBROASY. (2R T, (e DEE G
AT PGB tab s (W) 25 EAHERE AR BOR L, R Ot SO A o e
WA ZUCRILILEA B AR . B MHE A HOA R DU B My A, A6 S 2 -
Fosfr AR RGN (BRI 2 M B Vs e A D A BRI A7) . BERRLE (A A B
EV A HE )7 2 B — 3

« print () EREIHEHKEIBI (1) WM. R ER IR PSRk 3k

HE)), AT AR BRI S | . RO E A T A BN TR 98, [EEAR R H M e
A=A, Hn] AR E S A, i

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

16 Chapter 3. —{E3EIER A Python &4}y


https://zh.wikipedia.org/zh-tw/%E6%96%90%E6%B3%A2%E9%82%A3%E5%A5%91%E6%95%B0%E5%88%97

Python Tutorial, $[EF) 3.8.20

75 | 94 end WT AR ARG G BRSO EATAF A B o, B3 AR TR 0 5 H 65 i o

>>> 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,

3.2. MFEEARHARE

17
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CHAPTER 4

RNT fRR IR

BT BTN while ifi4), Python if SCREHAME = A WA A, FURRA A

i

41 if i&%)

B R BOA R 1 7. B!

>>> 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

BN LA elif #5r, else HVrH 2R Ry, KEEFelit Relseif MAE, M T2 gEit.
if .. elif..elif .. EHa LS EHEIES Y switch B case BT,

19
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4.2 for {EX)

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

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

AR X T iff b A 25 A 22 T S 1 [] BHG 2 AR ) P 2 . B T B A2 2k A 2 T 42 1) ) A i 2 B i 1) 22
£E:

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

# Strategy: Create a new collection
active_users = {}
for user, status in users.items{() :
if status == 'active':
active_users[user] = status

4.3 range () HR

WERARTR ZEM B 5, fAEZ range () BRAER . B0 A4 RS 225080

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

S w N e O

fh R I A SRAEAGEAS € BUZE A U7 410 5 range (10) ARG 10 HSLME, RIS MEAFIR— 8 R EEE] 10 19
ﬁﬂ*ﬁlfc?é@f{%lﬁo HUATDARE range (¢ HADBUA RN B, s A EARARE (REEaE; ArEs
Fistep):

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

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

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

20 Chapter 4. FANT iRz EH
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MER T I RT ME, R LASELE range O Ml len () AIF:

>>> a = ['Mary', 'had', 'a', 'little', 'lamb']
>>> for i1 in range(len(a)):

print (i, afli])

Mary

had

a

little
lamb

s w N e o e

SR, TEZBIEE, i enumerate () AMHEE T, #EREIEET.
AR B B — 1 range HI &t B AT A0 -

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

TERZWEET, th range O BIESYLERFTELNRE—@ Lst, HEEEEEERR. R AERERE
E R EAUTER, EAGHIER ST lst, AR M.

RFIRS SRR LA Biterable, &G AFE A ZARI— R IVMER SR F WIS for IERIFURIXAE
MIREFEALE; ARTE AR RAE S H s 8B sum () -

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

R FRATHRE R 25 22 3R o] n R AU R A LA LA A SR s R fn, VPR SARGF AT A A —A>
TREEH NP — A1, AR s %

>>> list (range (4))
[Ol 1/ 2! 3]

EE A EAR, FROTEHE 1ist O EZYIF.

4.4 (IR HE) break. continue EG N else F4)

break iR, fFE CHEE, KIS HRERPBK for 5 while [EI[E.

TEPRIER] S Rf else TA); for fEMAA, WRAURRPHICR TGN 7EE, B while JHERRY SN BN,
PATIZT4); break iFMA LGN, APITZTA). AN XA ERZ A IE R B

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

CFITgkED)

4.4. {EIAhH) break. continue EEGK else ¥4 21
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(R —H)

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

O 0 ~J o

(Est, BRIEMMFREE. FHEFM: else BYFEN for M, FHE £ BiA.)

else A TR L 1 £ 1BAAY else 4], B4 try iBHW. try A1) else TAIFERKAE R
AT, A else FAINFER K4 break AT, try IBRIHRIFHE R 2 4] 5),

continue i, JRREN CHEE ., #AE M EIE S ST N EER:

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

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

print ("Found an odd number", num)

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

4.5 pass &)

pass FIAAATIEME M. EHAERRE LR WA EA T 2T B (R e . fian:

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

e A S e — A e i L PO 2D -

>>> class MyEmptyClass:
pass

pass B A VE KB AFE R IR 5 O0RF, IEARRRHEE AR R RIAT % . pass SERELZ

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

22 Chapter 4. FAT RHIZIEHI
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4.6 FFEFH (function)

FA T DA S ek A AR B ) BT E 5

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

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

BT def WA MHKME & EZRMHBEZ KM AN ERIEEZ hi28. A1k, B
A AR B B % R 2

— il R 2 55— B mT A — M A e R TR 7 P W % ek s B SO, BRI docstring . (15
J#% docstring AR RS 2 FUEIA S5 ¢ B . ) A7 48 TH AT AR docstring 5€ H B (EJA: (F) b sl wr 51 B 1 3L
AL AR B b B R AR S B SO . FEEIRAS A docstring S EEFIE B, MERZ A MG BRI B

PRECHE AT IR R BRSBTS 28, T ek B R IR (E AR A R 5 5UNZERE, Bk, R
AT REARAR R, N5, RINEZRBEERT SR, HeeRffrsR, REENEARMSER. Hik, ]
R PAG A RAE RSN BB AS R, (B A B E R BN LR (B2 global M) L4 R
H, B nonlocal ifH)E XHINZREUL ).

TEVA T BB A5 SE PR B4 (562) ISR A RER Aok RIt, SCS e M 4R m Rk feid
() CHA iy AR ZCR ISR FUR MAZXREE) | 24— BRI 3 Sh—A ek s, 2R Al —4
B A5

PR RO SCAE 24 AT 5 32 1 o K0 15 R B G R IRAE 2 AFRR U bR 0% 98 1) X G JHT P B R S
Bo IR LA oA AL B ) [] — D RO 2, T D% R AL

>>> fib

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

>>> £(100)

0112358 13 21 34 55 89

WERAR AR B EIREE S, IRATREA RS £ib 2K, 2 fF2)7 (procedure), WIEIEEIES W E.
B L, B e B — 0 return BUA, BN — M E K W EE. EMEEE None (B2 —MHE#AZ
). TEE RS BB None I, EE A GUHUR. IRATLAMEMN print () REFIE:

>>> fib (0)
>>> print (£ib(0))
None

S B — (0 ek 2 [ SR Y List AR BRI, BHREES:

>>> 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:

(Qi¥i#3)

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

4.6. EEHAR (function) 23
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(R —H)

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]

B 5] F—Fn #2889 Python H¢: -
o return IFAREREIE. return I FRIAXSEAT, RE None. PREHIATSE SRR H R ]

None,

. result.append(a) BUAIEA T {8 list ¥ result method (7 i%). method [ [J&# | —E1F
R, A HAIE oby.methodname, HA obj EIRMYE: (FRATE—3KiEL), M methodname
F% method fy %, [E M PHRORER 3. A RIRER %K FA method. A RAEH method
T UABERT— HEIY) % BT 62 Python TR (AT LG class 536 £ 04 PFZIEAN method, %)
18 [E] append () method & FE7E list ¥4 B MA— M F A TCELER list FIA S 33 11 ] 755 [
result = result + [a], [HEEHEK.

4.7 FREE SLIFRE
BRHE CHF TSR B0 5CHUB = AT DAL 2 B T

4.7.1 BLMESH
NS ERMERAERA AT VAR, w AR B SO D 28, Bilan:

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

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

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

retries = retries - 1

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

R A AT 5 XA -
o HAAH SIS ask_ok ('Do you really want to quit?')
o HI—ANA[IESCS: ask_ok ('OK to overwrite the file?', 2)

o 45 BT £ % ask_ok('OK to overwrite the file?', 2, 'Come on, only yes or
no!'")

ABEAFEH T RET in , AP T REEERAME.
BRIMEAE 2 SUAE A LY eR 80E SCPSRAAL, FTRA:

24 Chapter 4. AT iERTEiH
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def f(arg=1i):
print (arg)

Bl i 5.

EREN ORI BOAMEDASIR . TSP AT R, 277 2 SIS [ i 424
B, R R e RBUSLEA I HE S S 4

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

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

AR

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

AEAE G SR Z B3 BRAE I, B AR 7 304 5 eR 2

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

4.7.2 XRBFEYW

kwarg=value B3 & 4 F 22 Wn] AT . s BT :

def parrot (voltage, state='a stiff', action='voom', type='Norwegian Blue'):
print ("-— This parrot wouldn't", action, end=' ")
print ("if you put", voltage, "volts through it.")

print ("-- Lovely plumage, the", type)
( R

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

TR Z RS (voltage) FI=AT%ESEL (state, action fil type). ZEEERTH T H =
VEDE

parrot (1000)

parrot (voltage=1000)

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

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

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

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

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

S oH H W W H
= W NN R R

PATT ] e 250 75 AR TR

4.7. BRBESLFERE 25
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parrot ()

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

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

HH W W H

unknown keyword argument

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

>>> def function(a):
pass

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

a—MESH **name BRI, BI—AFH (£ typesmapping) , %735 5 R AP E @ SUE SR
N2 AN T RTS8 **name S TU\'ﬁ *name & (F—/NiNg) A&MHA (*name WIRTE
**name Hi), *name B —A 02, ZICHOETES I EZ MM ESE. BN, FIPAE R
FERPREL:

def cheeseshop(kind, *arguments, **keywords):
print ("-- Do you have any", kind, "?")
print ("-- I'm sorry, we're all out of", kind)
for arg in arguments:
print (arg)
print ("-" * 40)
for kw in keywords:
print (kw, ":", keywords[kw])

2 eRRCRT DA AR 5 G -

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

AR

-— Do you have any Limburger ?

-— I'm sorry, we're all out of Limburger
It's very runny, sir.

It's really very, VERY runny, sir.
shopkeeper : Michael Palin

client : John Cleese

sketch : Cheese Shop Sketch

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

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

B SR -

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

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

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

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

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

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

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

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

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

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

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

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

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

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

4.7. BRBESLFERE 27
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>>> standard_arg(2)
2

>>> standard_arg (arg=2)
2

R pos_only_arg [REE L HE /, (URERVERS:

>>> pos_only_arg (1)
1

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

= RE kwd_only_args WEREUE GE * FIUR T SE0

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

>>> kwd_only_arg(arg=3)
3

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

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

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

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

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

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

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

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

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

28 Chapter 4. FANT iRz EH
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k7 (URAZEZE) J5, BATAT . Bbiy, BRECE XL name MEMIESHL, 'name' AT LAMEN K5
TSR

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

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

B, (URMCEFESMAFRATME **kwds T, WA EESC

INGE

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

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

R

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

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

o XFAPL, (EAURALEIZS:, ATVARS IEARSRE B S 4 I B R PR APL A2
4.74 EEZSIR

P R AR, AR RO S S R R D IR . X eSS STE e (PRI Tuples Fo /5% (Sequences)
)o TERAARURI LS 20, TR A T EE S

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

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

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

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

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

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

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

[3, 4, 5]

>>> args = [3, 6]

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

[RIRE, FULIT DA ** SRR X b r SR

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

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

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

4.7.6 Lambda FRiExX

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

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

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

42

>>> f (1)

43

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

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

>>> pairs

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

PATR R SCRS AT A A RIS U 205

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

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

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

MR Z AT IR AT A AT

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

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

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

No, really, it doesn't do anything.

4.7.8 HFERR

BRETE R TR T P A E CR BB TR e B (5 R (PRI PEP 3107 Al PEP 484 ).,

7= DA SLAIE AP AE B B0 __annotations_ J@PEH, H H AR BT AL . B SR
HERE SO RS2 MBS, Jaiii— kX, RFBNSPORENPRENE . R HERRER E
TR MG —>, JRHR— DB, BARENTIESIIRNFR def IBMETHRAE S 2. T
NP — A LI BEL, — A PTIE R S B 5 S A B 3R [ (A R I A A

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

>>> f('spam')

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

'spam and eggs'

4.7. BRBESLFERE 31
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4.8 INGH: BBRE

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

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

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

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

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

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

I3
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CHAPTER B

RS

A B SR AR N SR E AR R SR P AN L, (L EUI A — SRR [ e i ik -«

51 E—LTHE List (R31)

List (H3%1) EHERAAE, HAEZHIENTE. TS 1A B st i %
list.append (x)
AR H I E] list 1) . SR allen(a) 1] = [x],

list .extend (iterable)

5 iterable (WIAEEYA) BEF list p NG . MY allen(a) :] = iterable,
list.insert (i, x)

R IE H AEAE list A SN E . 05 3 EE A RTCRN RS ME, Pl a.insert (0, x)
erifi A[E] list 57, 1 a.insert (len(a), x) BIMHHER a.append (x) .

list.remove (Xx)

MV R —AMEN x B0 . KRBT EICER, ik valueError .

list .pop([i])
TR list e MBI EE , EREe. GUREGHEME, a.pop () MEHE list figzngHH [EH]
. (i FHEpTERAREES RN, EAREIREZEZ TR AT R, RS awEE
& Python 2 15 h & LB (2R 1%)

list.clear ()
[EJg list P EE . B%FR del al:] .

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

(]9 List PP — MRS I8 x AT H 2 85 1E (R BRI RG] 47 list kI H |, JIEH valueError

R o

519 start F1 end )52 FEERAE slice FrnikipMlla], S AYBIVEROE MR 5 [ BIRETE list HRFE R T 751 .
HEEERE, EARG MESE st Y BREEBRIASE, A start BRIASE .

33
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list.count (x)

[ e B 7 Tist o T H B R B

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

i list HEYIHH T . (A28 AE R REST E TR, #5275 sorted () MAHIMRRE)

list.reverse ()

i list A IE H AR )Y S A

list.copy ()
[l i —{ BE(EIE] (shallow copy) ff list . ZF[EA al:].

PATR & — {6 B 7 2 list Y07 iR 1

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

2

>>> fruits.count ('tangerine')

0

>>> fruits.index ('banana')

3

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

6

>>> fruits.reverse ()

>>> fruits

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

>>> fruits.append('grape')

>>> fruits

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

>>> fruits

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

'pear’

PRATRE G 5 —28 )5k, 182 insert | remove (¥ 2 sort , [ELRGEIHBIEME, HFE L, M
B None' . &2 J % Python H By nl 4 EORHAE HERY iAo

A, AR AR AR S L. B4, [None, 'hello', 101 fiRwlHET, HAREARES T
FRERRTEL, T None ANRES HABIERIXT L . A HERBURATNA E XNF K FR, B, 3+43 < 5+73 KFhoxt
FEHR il oA -

5.1.1 §% List {g[I) Stack (¥[L]) {EFH

List F{) 45455 3 (A A 1 20T AT AREOAF: stack (ME[E]) . Stack [Fl-— sy e AT R SRSl (1%
S, last-in, first-out”) KL ROEHE #E. ARTAME 77k append O — 858 H R HEER TE)E . 110
M pop () HARK R T MEZBUSHEER R . S0 -

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

[3, 4, 5, 6, 7]

>>> stack.pop()

5

>>> stack

(Fotgkss)

VAt = AT AE AT DA AT S B e # VA ER L, BN d->insert ("a") ->remove ("b") ->sort () ; .
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(R —H)

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

>>> stack.pop ()

>>> stack
[3, 4]

5.1.2 4% List {E[E] Queue ([E)%)) {8

AT AT DA list FAF queve ([E151) i, BEMiSeMATCREBSEHIRE (Seiset, “first-in, first-out”) f)¥
RHEEHE. ORI, list R R 7 R R 2E . ] append Fil pop AMMAFIH R simft) yo e, i i
J insert Ml pop SAAHAFBL BT TCREANG (HEHACRAFH LS —45) .

WEREFLAE queve, 5 collections.deque , MG AE PRI 4 4 H R s AR o il

>>> 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 List Comprehensions (34 EH)

List Comprehension (EB41 4% G ) B4R 0] DA T 200 75 e A 28 list. 7 A% ) 2 3 i —1| list BY iterable
(FIF ) ﬂ%t*@]ﬁ?i‘“‘l_%ﬁljhﬁﬂ’lﬁ%%fﬁiﬂ{by‘. BT List o B2 R0 list 1+ 541,
HA— R B L — R e .

ROIAE], Bt s M B AE M [P list]:

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

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

ERGE A (RER) —EEE x HAEERE SRR ARAAE . FAM AT DAE AR P 7 B3 8 T AN 368 S A £
side effects (FIfEH):

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

i S AR SF A -

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

e AR ST
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SIRIE RIS WA EUT A — P RSK, IS for T4, W, REIREAP for o i
L. R for B L E TAIRMHSIT AR — IR, R00kB, U TIIZRIRE S0
SIS I E 3L Ak

>>> [(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)]

BT A A -

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

HE for M if fEiE WA 2 I I 2 A0 [
it expression J&—1# tuple (Flan FWEGIFHH) (x, v) ), BEEM E/NFEIR:

>>> 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]

List comprehensions A] PA 24 [E13# 1 expression FIELHR 1 5& 0T -

>>> from math import pi
>>> [str(round(pi, i)) for i in range(l, 6)]
['3.1', '3.14', '3.142', '3.1416"', '3.14159']
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5.1.4 E}XfY List Comprehensions

I WIHCHE list comprehesion H11] expression 1] DA TEF [ expression, {357 & —1{# list comprehension.
F GV Fon 3x4 FEMERHG], A list (277 3 MR EEE] 4 /) list

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

PATF#) list comprehesion €5 iR [ () 47 B3] 1 i 1«

>>> [[row[i] for row in matrix] for i in range(4)]
(L, s, 91, 2, 6, 101, (3, 7, 111, [4, 8, 12]]

wEFRMAE BRI, HEIRGY list comprehension [F]—1F list comprehension £ for Z FiscuintE, #=
FAE—IK list comprehension, FTPA, g 6FFI T & FH[H :

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

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

P, ORI AR A -

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

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

TEEREE A b, Fr M M A [E) @ K = (built-in functions) T A~ 2 F5E ) R FR 2 R = . ZE S HHF
i zip () RAGIEEARCE:

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

BB Z A, WBERax ok .
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5.2 del {Efq)

del IHAIFERG], MARMAMIIERHEERITCR. SRIEER pop () TIAARE, del AW AR HH
Bulh, SaFEBAIIR (2R RRES D). il

>>> 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 af:]

>>> a

L]

del tn] DA N5 8

>>> del a

Elfp2z %, % a SRR (2075 —ME XWIRIREIE 2 0) « FAAE % 16 A 28 2 B
del fyHAth .

5.3 Tuples F1F3%| (Sequences)

FefFL A5 lists i strings 477 % JERAGHFIE, 12225 H-0F (indexing) DAY HAE (slicing) . b2 /51 ¥
B MO O) T (2% typesseq ) . HI Python SRFFATS IR, AN B G4 AL 75)
PORHBAIEIIA . BB B A T RNE 7 51 RS M nuple

— Il tuple Sz phy o711 (LR P A5 55 i Rl i /LIS, i :

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

12345

>>> t

(12345, 54321, 'hello!")

>>> # Tuples may be nested:

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

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

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

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

I FRMAE RN, B tuple S22 DAFESEALZE, QISR tuple A BEWE IERERY B3 (interpret); fH1f" 7] A
e AR SR A B B i A, MEARIE SR A N R A ey (B tuple 2 —fRiCR
MIBGA ) —H4) o« FEIRIVEZE tuple TEEI TR AT, {22 0] AYE tuple HUBCA S T2 IO W1, B
40 list
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BEX tuple Fil list F R AARAEL, (ELRAMIE R FAEAR S EBAE H . tuple Zimmutable (RTT8])
WA AR IR, E M (unpacking) (F§2 B AHI#ZE) #3575 (indexing) AAFI (HHTE
i} namedtuples KRG B (attribute) HAFHL) o list igmutable (ATSER)), HITE M 2 F B HAT
e 2 AR AR £ 21 2RA L

— AR EI R, BRI S 0 fHs | EEH I wple: vk b @ EMN—LLar B L. 25109 tuple
FEl— B S SRACAIE . AR — I H Y tuple K& d— RN E— BRI (R 7521 45 98— B —
M EAE) . W, (AR, fihn:

>>> empty = ()

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

0

>>> len(singleton)

1

>>> singleton

('"hello',)

Bodzt = 12345, 54321, 'hello!' wife—1{M mple packing {ifl §: 12345, 54321 fl 'hello!"' —
B tuple (F]. Sz AEH AT DA

>>> x, y, z =t

i A IE S MM TP 51 97 fi# (sequence unpacking) , WIE ITEALATAIAE S 9EH BT 01 SRR ER G982
BRI B SR AR P A R TR ORI . TR, ZEARIREEH 2 tuple packing FIFF SRR
RiAmE.

5.4 4 (Sets)

Python W6 T — M FIAESE G (sers) BRI EGHE. — 1 set @414/ 7 HIE A EE cER . AN =E
T BRI EEE. Set Yd BB, A, EEMEFFHRHAE.

RAFIE set () eRHEFT A ACAI L set o« JER: ZANHE AR set , FATUHEGA set () MARZ {1}
A R =3 dictionary , —REFRAIFAE T — b 14 2Ok 1

i (E 8 i L) 38 -

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

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

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

True

>>> 'crabgrass' in basket

False

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

>>>

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

#
{vav, 'C', vrv, ldv, lbv, lml’ 'Z'I 'l'}
#

>>> a & b letters in both a and b

(Rt
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(R —H)

_{la', lc'}
>>> a ~ b # letters in a or b but not both
Vr" Vd" VbV, YmV, lZV, llY}

Fllist comprehensions %8, W4 set comprehensions (£EE4FEER):

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

5.5 =81 (Dictionary)

N1 F 1) python [Fid L &5 (E] dictionary (527% typesmapping ). Dictionary 47 RE g ABE) B o i Al
(associative memories) B, [ i [#” (associative arrays) . MGFH) 52 B —1W &6 B B 3 5 1E &3], dictionary
e key (8) REERSG], key nf DURAEATA W2 B AL R AIBCEER W DA/ key o Tuple t] DA /E key
WA H S R B e tuple; A tuple B R ML S A R AT, ERUAREEAE key o
}Eﬂ&%ﬁﬂﬂ list B key , PHI[E] list W LASS 2275 [#4E . PR 4RAEs0R 1% /2 append () Fll extend () 2
%P -

F% dict BP0 R T AR LR — AL (] (key: value pair) H9SE£, J0 key 767l —{ dictionary ()
EOM MR BT RIS RE T A AT (). Mt A3 I R (R B K35 3 )
TR L I U R A

Dict = B¢ P SR P D EL AT i B SR 0, BT DA el AR . R
P9 OB , el PSS BT ) (A G BT . 0 P PRSI b 5 PR 2

EFUM 1ist () FFE—EETZTHIAE (key) 19 list, ARSI ENRARRONER . (A0 2EHE
7, R sorted (d) UERIWT). ARAEHERE MR G CAATER T b, WEHMET in .

e {0 — 1~ L 14 ] B

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

>>> tel['guido'] = 4127

>>> tel

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

4098

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

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

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

>>> sorted(tel)

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

>>> 'guido' in tel

True

>>> 'jack' not in tel

False

PR dict () nf EZgE A — P SR 3 P 81 R A dict:

>>> dict ([ ('sape', 4139), ('guido', 4127), ('jack', 4098)1])
{'sape': 4139, 'guido': 4127, 'jack': 4098}
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IAh, dict comprehensions 7] A7 i gt BELAE ) i A 81 2t dict

>>> {x: x**2 for x in (2, 4, 0)}
{2: 4, 4: 16, 6: 36}

W B TR R, G BT |9 (keyword arguments) A IR @ e [EV i -

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

5.6 [F/E#I3

w3 dict (EEREIRE, LA KIS ER BT ARE R BT i tems () D7 ¥E2 ] REHRUAS

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

gallahad the pure
robin the brave

W SIEEIE R, BRG] KB DAFER ] enumerate () BRI RERUS

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

0 tic

1 tac

2 toe

IR A DA_L R PR, AT AR H ARG 0 A zip () iR

>>> 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.

SR HIE R EIRE , e E IR RS, R reversed () BKak:

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

= w o J w0 -

ZOAEIRE e, B sorted () B @32 — BT ASHEF Y list , (ER Gk A 72571 -
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>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange', 'banana']
>>> for f in sorted(set (basket)):
print (f)
apple
banana
orange
pear

A IRFRAT G AR AR R B s 1) Tist, {EL@, EH A (B list & o il B HL2e 4 :

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

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

5.7 EZEHXNEE

EMTE while F1 if IR BROAAF DAL EAEATER T, AR HA HESER T (comparisons) .

WEGEE T in Fll not in & —MEUER G ONMEAE) M3, EE 7 is flnot is B
@\%E%EEH‘J%WEW%#; BRI CEBIGN list ARER S . FIrd il Ho s i 118 S0 BEBT A [) ELEB AR
A B{EERE T

FOBGHE SRR W DA . B, a < b == c URAEN a 2/ b Ml b 2HER ¢ .

FE G B ] A A AE S T and fil or , H—EHCBGEF LR (SUETHAAAMEER) nTPAN L not
KA. B EE TR AR L UGB iR AK, Hd, not WEEE RS, or MELERML, Hita
and not B or CZ[Hj (A and (not B)) or C. —WAEN, FEYERT LR ARE RATMA TS,

AiMGE T and il or ARG (short-circuit) R T+ Gl B B AL BAMATER, HW45R B
HiAER, Fln, FHaficEEMEBER, WA and B and ¢ FERERNEGRUTE C o FEE RO
A P LT AR AR, AT 1 [ e I e AR OB S 5 | 4

S FIGE S s H AR A AR S G R AR IR AR — (SR O T ARG . Bl

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

>>> non_null

'Trondheim’

R, Python 5 C AIH], FEFANATRIRIEL LA LA BT = Xk 7 C F2/7 s LAY AR :
BHERBAFT ==}, HEHT =.
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5.8 FIlfIRMEFERERZLE

FP BRG] LA AR TR 7 5 B AR S LA . X Rh OB 2 3 XU - w58, WWARHI AN RTRTE,
RAHRE, WIRTHf e USSR AARASE, WA Z RPN IuER, PALSSHE, BRI —DFEsIgis.
REI P TCRA Be M A 751, W kA T 5 SO U o AR A~ 47 R I A B B T
RESE, WP FPEIRAE . AR —DFSE 50— BRI T8, MERER S T BB/ () 1Y
fﬁgﬂ@ ???ﬁ%ﬂéﬁé, TG Unicode B 075 HEF ERASFAF . R IIZH T 28 BB [l R 2
FN BT

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

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

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

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

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

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

(1, 2, (raa', 'ab'")) < (1, 2, ('abc', 'a'"), 4)

R, A < 80> SRR BRI PR Gk, FORPIPHA B 1 LB k. B, IRGZUME
BRI T M I E AR, Fred 0 4808 0.0, 4545, SHHIE G @R EL —f TypeError HiHM
AR LT .

1)
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CHAPTER O

e

WAL Python BLEASEEPHZ LRGN, 20l (WU ) MR E Sl el k. L, AHBE L
FRAREAE, PRI O ) A s 2 HE A 28 A B i (%, [MHHRR SRIE T . Eate—ME A
(script) . BEFARRIFEABEABAR , (R0] ARG AR BHE B 7 BRI S, e LAt . IR T BBt g A8 —
TRPRZ B E A E H A AR i o, (R A S v X0 s s 2 2 B A ok e R

PR LEFER, Python FEAFE SUAFA— 301, AERIAS SRR 19 S BB A o XA S A2
Pei BEHEAREE SCAT DA N B UMD A (FEDUR AR, AT A T i A R ) .

B2 40 & Python & SURNE A SO HOUH 2 BB A MGE 4 oy o TEBIR TR, @4 )54 &
%ﬁmqiﬂuﬁﬁﬁﬁ%(W?ﬁ%%ﬁ@hmiﬁﬁﬁ%E%ﬁH%T@@fﬂwpyiﬁ7%A%T
7~

# Fibonacci numbers module

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

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

BUAE, HEA Python ERERT, HIDAT &S AL

>>> import fibo

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

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

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

>>> fibo._ name

'fibo'

WERZEF I RE, ATPME BN S JRAR AL i :

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

6.1 #RRIFHE

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

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

modname . itemname,

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

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

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

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

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

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

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

B G as BF, HIEE as FMAFRE S ABEEE.

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

j import fibo —#f, AW A UM T AR, ME—IYXHIZE, FAMARRE fib.
£rom i AT DABE I CRD; 20, AUR IS
VSRR, BOHCE SR AT B TR ETBURGLERRCE U, BB R A BRI & R 2R

46 Chapter 6. #i




Python Tutorial, $[EF) 3.8.20

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

HE): T ERIEEITHCE, BRI AR QR TR N, UTE R Y
R H AR — MRy, R] DA# ] importlib.reload (), Bl import importlib; importlib.
reload (modulename) ,

6.1.1 DIHIELHXHITER
FT AR J7 #GEAT Python it

’python fibo.py <arguments>

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

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

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

$ python fibo.py 50
0112 358 13 21 34

XM A B BRI, IR A AT

>>> import fibo
>>>

X TR G —MERER T 0, SO0 TS (BB AT IR B B ARIEAT ) o

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

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

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

o BT LA RN E

MlEl: SRS BRI S R G, B AT BT AR ITEN B SR AT S R IR AR ) i H %
B, AP HEE PR F ORI BRI BB R A

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

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

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

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

6.2 FREEER

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

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

>>> sys.ps2

|l |l

>>> sys.psl = 'C> !

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

HA RS T A BRI, A SO

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

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

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

>>> import fibo, sys

>>> dir (fibo)

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

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

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

PSRN, dir O S YHIE E LA

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

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

>>> import builtins

>>> dir (builtins)

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

CFuTgk%n)
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(R —H)

'ValueError', 'Warning', 'ZeroDivisionError', '_', '_ _build_class ',

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

64 8

R —Fl RSB M5 Python B Ay & 25 (B I35, BN, Bk A.B FoRt A 40 B I TH
Beo IEAIRER AT AR » AR 2 A i) 42 RS R Bk, U4 W] PAIX 7 NumPy 5§ Pillow S5 AN/ %
Bt 2 A R A FR -

MBBE BN e — b PS5 SO 5 P B — R (“7) . AEE SRR RS GEF DAY 4 k11
Al B cwav, .aiff, .au), K, NTAFESCHRKZ RS, &2 AT AGE— R BE )
B TSI A EER R AL ER (B0, SRR . a9 e, Bl AT RERCR),
i EE G 5 T 75 TORMREE . R IS PO R R 1 X A B A R -

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

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

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

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

PR, Python #2 sys.path HEYH %, EHRAHTH .

Python HA® __init_ . py SCPRAYH AL, SXFERTPART IEVA string S A4 FRan 24 H 5%, TR
P B JE B R R A T A ROSER . 0L, __init L py FUR— IO, HISCE ]
AT BRI A A0S, BiE a1l AREr, PRI

BT A AL P A BRI :
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’import sound.effects.echo

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

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

H R ATRR A2

’from sound.effects import echo

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

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

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

’from sound.effects.echo import echofilter

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

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

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

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

6.41 \NBhEAN*

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

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

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

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

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

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

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

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

6.4.2 HHMEFA

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

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

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

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

6.43 ZEHFRPHIE

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

XAIREEIATEN, (AT R PRI .

[Ef#
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A N\ Fnia

A gy n] AR AR s BRI T ALAAR G i U, B0 S AR DABER AT (]« 15 2t
ol AR AN R O 2

71 FEENEHEN

H Al E LB CACELE IR (E A 75K R s XIRIE (expression statements) Bl print () . (58 =75k
S MIEEYIER write () Tk BHERIEE M sys . stdout AGEMM . FRANRY B RGET 2% BB
f¥ o s JEE D . )

PR g AR A SO 2 TS R S ETH DA SRR B (L. AT 2 AR At 1) 7 5

o B SALTF A S F A, BAETAFRIRRIG S/ RIS RN £ B0F o FEXFTAFE A, W RALE {
Y FAFZ A AG RIS R, 87 RIEAY Python ik,

>>> year = 2016

>>> event = 'Referendum'

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

o FAERIY str. format () FEREEZ TRIE. IrEEM (A ARcB e s A E, BRI
MOFESCRF AR A 182, HRR 2R AL E R .

>>> yes_votes = 42_572_654

>>> no_votes = 43 132 495

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

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

o W), WA LA AT UL MG RAESE I P AT FR AL PR, QUBMEATHRR T R . 745 L Sy
FEFAFER IR E S TEMA TS, Tkt iRAa .

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

B

>>> 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) +
>>> 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'))"

', and y is ' + repr(y) +

string BT Template 38, $R{LTRHEBHON FATH 7 — M5k SRAN sx HAATF, 7L
AECIEA TR e, (ER AR g A ) ST FU AT B

711 R L8R ILA (Formatted String Literals)

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

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

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

fE e RGN, T BN AERE, RN T

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

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

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

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

(Qi¥i#3)
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(R —H)

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

I ITE S %1 L5 15 formatspec.,

7.1.2 =55 format() A%
str.format () JJEMEARHEWTIR:

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

WHES K2 NIFRE (FRtgl By ) P ML sy str. format () FYERIN S . IS hBF IR
R4 str. format () HYERIXN R IHERIALE .

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

eggs and spam

str.format () HiEHPMH EEESHL 5] HE,

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

(VATE 2 GiIPSi S 2 QNI SHIRE g

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

WA PR K A PR S, Sl a e | A B TR Ak, REERe B XA R] DAE i A% 1
W, RS 0 PR SE .

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

e 'Dcab: '.format (table))

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

W PAHP** #5745, {8 table UVEME R KT S4L

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

SRR vars O ST, RO RIS, TGRS B R R .
(I, R AT SR S, o T T 5y

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

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

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

str.format () FEFTFAFERAS AL 52 BARIA T I formatstrings .

713 FagtF R
NI T A Ay S I Rl — AN A 2R

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

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

(VERL, MAZ a2l (i print O WA BEAEESERINEK.)

TFAERMRIY str.rjust () FIRESAELEMIA AR, W4 E S T B 7B A raoxd 5. W07k
A str.ljust () Ml str.center () o XMIEAGALMAZ, FRE— 7T, MR ARNT
FRERRIC, ENTASBIT AR, e EARXA A FRAN R, (A —Fomaer, 5
FESE/NE R T REAER (AR BB P4 HS, WTRABEI x . 1just (n) [on] XEATT 1R )

HMIE str.2£111 (), STRERTF AT AR E, HAERBIE S

>>> '12'.z£1i11(5)

'00012"

>>> '-3.14'.z£111(7)
'-003.14"

>>> '3.14159265359"'.z£i11(5)
'3.14159265359"
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7.1.4 HXFFHBREBEXLTE

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

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

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

7.2 EEXHF

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

’>>> f = open('workfile', 'w'")

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

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

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

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

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

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

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

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

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

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

AT ICRMB T BRE S BIE £ SR

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

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

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

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()

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

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

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

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

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

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

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

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

18

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

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

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

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

16

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

(Rt
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(R —H)

5

>>> f.read(1l)

b'5!

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

>>> f.read (1)

b'd’

FESCASCE (BT R AR b BT R SCE) A, RAMEX T SOk 3% (] seek (0, 2) #
RIS KERNBIIN) , ME—FH RN offset (HAZREM £.tell () FuREINY, {0, HAL offser (HERST A A
TE ST M

XN GIA T HE isatty () Ml truncate () FhEE, HAEH: XU EEIEEIELES% .

7.2.2 {ER json (RFEGHMLEIR

MICHFE AN BGEBCFAFER AR B, RO R SERRAT, PIOA read () JPik HGRIEIFAFER , B FREH AL (L i
%y int () XARRYRREL, B2 123" REERTATE, FRREIECAE 123, RIFIESIR. TR R Bu2E
By, FEIESTATF SR ER AR R A 2k

Python 2 JSON (JavaScript Object Notation) ;X Fpjif & Ac kg =X, H LR ETEE THHS . i,
A RS AR BARBURAT R SCE . Json ARERLER ] Python $48 2R 45K, IR 2 el A 45 FR B
K XAREIRN serializing  (FFFMk) o MFAFER RS H EBEIEFR N deserializing  (f#fF1L) . FEFFFIALAI
R Z 1], FORXN R AR W RE O AT A SO BRI T, Bl ik ) 28 7 12 Ak B A T IR o

fti(E):  JSON A% =il 7 H T B R 7 B A e . FRI7 U AT E HREE T, "HERAZHBIEN A 2
g

Hfs A7 B AU R T 22 B X 4R 1 JSON “FAFH R IR

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

dumps () PREGEAE — MR, dump () , B HREXGFIME Next file . F, G0F £ rext file X515, nJPAIX
FEAL :

json.dump (x, f) ‘

THRLN R, AR £ 2 —DTIFII AL rext file X} 52

’x = json.load(f) ‘

Xl ] B4 P 1) AL 3R AT DAAR B R 7, (HAE JSON R S A AT R 28 S B, UG B4 i oh 55
Json BB S5 6L 5 X I AR -

hE%:
pickle - EfFHLLR

5JSON ANJF], pickle j2—Ff SEvFRf A2 %% Python XFRIEATFFILII ML, L, E7% Python ks, AhE
T HHAWEF BN N R FEE . BOAOL N et A2 an: QSRR A i il - Bos W i 2o 2
FOBOTHY, XA EAERIERY pickle Fod vl APATAE R AR
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gEExFAGISD

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

8.1 AR

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

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

A

SyntaxError: invalid syntax

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

8.2 fI5p

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

PSEISE

>>> 10 * (1/0)

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

ZeroDivisionError: division by zero

>>> 4 + spam*3

Traceback (most recent call last):

(FItgkss)
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(R —H)

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

R BRI R B B T A A BB R . A RFEMEE, MRS RGN —
WAARITEI S LR a BB BUK KR ZeroDivisionError, NameError fil TypeError. {E
R RBFT AR 2 R AE M N E R INAFR. X TUra N E S REE s, BT e )55 )
A=l (BAAXFRERA H) . RER RO BRI (208 KT .

BEATHAR R AR R i 282, S5 A R IR A, B DR 1Y

B RA ST BT — B AR [l 4 X s A A S A B TR SC. R B e S A PR A T A Ak [ (H
e EANS BR MRS A EERAIAT .

bltin-exceptions %1 1} T N B Rei M H A L.

8.3 mIEHIsh

LA EREFFALEE R B S . N RIS EORI P — B ANE, EEAA SRR, EARVE ) P
(B control-C BURME RGN HMERAE) ; HR, PP BTEF &k KeyboardInterrupt 5.

>>> while True:

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

try TEA) I AR PR R -
o B, BT iry 74 (try Bl except KEEFZIEN (£4T) 1E4]).
o WA MR ST, Wk excepr F81, try iIBRIPATIEE,

o ARIAT ry TRIRNAE TSR, Wk i T RN R . AR RIS except KBTS
M5 H VRS, WIHAAT except T4, XI5, ST try IERIZJEHIHURS.
o WEREAR TR A except TAJHIRITAT, WIRFHAZ LR SNRAY try IEA)H WERECAH HREI ALY
FEFP, WER—A RASZFF, IBAPATRA L, F 2 ERRrifa.
try IR AT DAG ZA except T4), WA S EAREH M AR . B2 A it MR . Abp
FEFp L ARBEXE Y try FAP AR SRR, TASARBEIE] — try TR A AL BAR Y 579 . except TRT]
LA CAL A Z A5, il

. except (RuntimeError, TypeError, NameError):
pass

KA RE S except TAPFRISIE A —PREGZ ERELLRS, RH5 except THIFHIEME (LA
37 = BRI except T GHEICNAE) . BN, TFEAY AR KS AL B, C, D:
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class B (Exception):
pass

class C(B):
pass

class D(C):
pass

for cls in [B, C, D]:

try:

raise cls ()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

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

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

import sys

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

try .. except IFASCRFAIIEN else F o], % TAJUTAAENTA except TAJZ ). MR wy TRIBCA il % 5+
i, (E XA T LA, XA RARA . Bl

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

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

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

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

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

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

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

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

print('y =', y)

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

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

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

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

>>> try:
this_fails()

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

Handling run-time error: division by zero

84 MASE

raise IEA)SCRF SR A SR E A . BN

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

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

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

raise ValueError # shorthand for 'raise ValueError()'

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

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

An exception flew by!

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

8.5 AFEEXERE

PP Al LAl R @R ) i K dn 44 B O R (Python R NARTEILE ) o NS AEIE Z MM =,
REHN M Exception R4,

AIPAE L, B A AR AW SE o] DAPA T AR AT B, (OB PR i, it — b X2t )s
PRV A FRAR T A R TR RARIE R . QBT RES | A Z R R RIS, 38 5 e 2 A%t
PUE X A, H MR R RO E 2R 12k

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
i
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
mrrn
def _ init_ (self, previous, next, message):
self.previous = previous

self.next = next
self.message = message

REBSFHMAHALA “Brror” Z5R, HUBRHEFRF a2 -
VP EREERER TS 2 H S SO, DA S SO R A b B4 IR . A ISR, TR
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8.6 ENFEIRE

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

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

Goodbye, world!

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

KeyboardInterrupt

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

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

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

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

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

return False

>>> bool_return ()
False

KA AR BT

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

>>> divide (2, 1)

result is 2.0

executing finally clause
>>> divide (2, 0)
division by zero!
executing finally clause
>>> divide("2", "1")

(FoUakss)
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executing finally clause
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "<stdin>", line 3, in divide
TypeError: unsupported operand type(s) for /: 'str' and 'str'

W EFR, ARfIE L AR S IAT finally 4], except FAIANAMBEP AT AT AR ML %K) TypeError,
WMAAE finally FAJIITIS BRIt % .

i’éi%&ﬁﬁfl‘@?qﬂ, finally AN TREOONBETR (FIASCIF s Mg ER:) ERAM, T2 E s
ikie/

8.7 TRE W HYFEIRIE

SRS G T AT G T IORRIEI BB, i S G B R T, #Bx DTS
fEo Boll, FHIZTIF—ASCHE, FaHrp:

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

AT FEHE T, FATSEAU )R, SO —BONHIE IR R] AL T TIPIRAS . e fi] BELMIA X 8
ERS TR N AR PR UL T BE S R M. with A SCHRF AN o IEB 00 i 3R 7 0 SCewg 42 -

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

WRRATE G, RIEAEAL PRATIB I 8, A& RPISCHE fo RISCHE—HF, SCRpUE SGEBLBERIXT R &
FESCR R X — A
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CHAPTER 9

b

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

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

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

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

9.1 ZIFR

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

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

TR, AL T

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

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

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

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

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

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

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

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

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

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

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

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

VFE A IS B R AT AR R R dict , EIRED T B G A B dict RJRMEERRS
JIETR. W, HUTXASRE S A S RISE RIS, RS T RS TR 2 A
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& 2 A PR ERT x (IR . A 5K PRI AR SR ek JEHE import TEAIRIERHUE X
S SRy S 0 R B R 4

global HH TR EZLBIEERMEMEE, HVAESREMNEHERE; nonlocal iHAERMFE
AFBAESNZAE Mk, R AESNEAE T B 40

9.2.1 {ERiEGF0& &= iE R
BHER TS | N R A A 4 AR 2518, PAK global Al nonlocal MfAZ S E M #M:

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

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

def do_global() :
global spam

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

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

A B i 2 -

After local assignment: test spam

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

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

MH, global WKEHIEA spam B4 E .

9.3 MRk

REIAT —KUBEE, MO RIS — L
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9.3.1 FXENIFEZE

R f] BRI SO T

class ClassName:
<statement-1>

<statement-N>

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

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

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

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

9.3.2 Class W&

X GFF R JRIET AL Bl

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

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

def f(self):
return 'hello world'

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

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

x = MyClass ()

BIERAHT L) IR L ST 48 R AL B %

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

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

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

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

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

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

9.3.3 SBIXR

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

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

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

print (x.counter)
del x.counter

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

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

9.3.4 FHiEMR
SR, AR IR T I

’X.f()

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

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

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

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

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

9.3.5 XL E

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

class Dog:

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

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

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

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

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

>>> d Dog ('Fido")

>>> e Dog ('Buddy")

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

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

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

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

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

>>> d Dog ('Fido")

>>> e Dog ('Buddy ")

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

['roll over']

>>> e.tricks

['play dead']

9.4 #M3EiLEA

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

>>> class Warehouse:

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

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

>>> w2 = Warehouse ()

>>> w2.region = 'east'

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

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

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

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

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

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

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

(FoakEE)
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(R —H)

return min(x, x+y)

class C:
f = f1

def g(self):
return 'hello world'

h =g

BAE £, g M h#2 ¢ RIYTI R BRI JEE, P EAT#EE ¢ MBIk — K h 58 2FFH T g
HIERL, AR BIMGRE 3 H SR 7 i 3 R iR R

JTE AT AEA ] sel £ SR TR E TR AT 4

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

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

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

J7 ¥R AT VA -5 10 o RO [l i 7 55 | I 4R a ke 5 07 YR SRIBR Y 4 e R et 2 6 15327 vk i s S )
MR . (FORIA RPN R AR, ) A — A AR S 14 B8 ey 7 7 3 P 0 P 2 Jep el 4 2
W, ERAENSHITAAEF 2 SRR 230007, S AZI R R B ] DAy ik BT
Y, s AR R S R i R B ZE t—AF. lH, BT T TAI AR Bt SCE A R E o, e R —
THRERATRERKIL, A L5 A 25 T TR

BAMEAGE— 0, HILRA £ (B X2, AR object .__class__ .

9.5 4ki&

MR, WRAHRAR, IEFFRERCMERICO “387. IRAZEE AR AT Bs:

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

#F BaseClassName WAUE LT & IRAEISE VR S .t Aave AT B Ra AU B 2840 R i
TERIALE. AR ATRES MG L, B0, ME2E0E RS — SR g e

class DerivedClassName (modname.BaseClassName) :

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

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

A int BHEAIRAEH int BZEER True,

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

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

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

<statement-N>

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

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

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

9.6 HR/EE

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

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

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

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

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

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

b T Y 7R 1 B fE MappingSubclass 5| AT /> __update FpHAF A IE O HOR & A,
A E 22 7E Mapping K H1 9 ¥ #t 4 _Mapping__update [fii ¥ MappingSubclass 2 H1 # ¥ it K
_MappingSubclass__update,

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

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

9.7 Z:IiifiEA

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

class Employee:
pass

john = Employee () # Create an empty employee record

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

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

KPITEMN G B RAEIE: m. __self WA m () AR, in.__func_ NEZIT KB
I ) BRSO R
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9.8 £ 28

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

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

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

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

for char in "123":
print (char)

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

RXFR ) KURE VT (735 SO (8. SR AR 0 0 H 5 53 I [§145 Python B — AN —M A . 455, for
EA SRR G LR iter () o HERBORE—ANE LT __next_ () HIEMERINS, HHERE
—PiRAES P ICE. YU EHRR, __next_ () $5|K Stoplteration FH RMIMA L for JEHR,
AT DA next () WEBRECETER __next_ () ¥ XABITFER T EHLEER:

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

<iterator object at 0x00A1DB50>

>>> next (it)

'al

>>> next (it)

lbl

>>> next (it)

T

>>> next (it)

Traceback (most recent call last):

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

next (it)

Stoplteration

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

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

def = iter_ (self):
return self

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

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

(FoaksE)
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(R —H)

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

w'o e 3 - -

9.9 Hpizd

ARG T R AR A A BT 5O TH . BT B ONTAR R s AL, (ES AR A
W] vield i), BIRTEAEMA LA next () B, BN EWREH AL ERZHAT (ELiLE Bk
PATIE R BTG B E) o — DR AT 2 S QAR s s B A

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

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

Q O H Hhoeo -

AT DA Az e R 5 A A TR RE RT DA B — 7 T iR i B T 2R B AR 2 e s il (ELA: BLES I B YR TN B,
HAESHZIEE _ iter () Ml __next_ () Fik.

T A AT R A B PIRS STERR R 2 18] 5 s ARAF o X% R B L ] self.index
Ml self.data XMSLHIASE ) X 5 9 5 HIE A5

% TS BB ETRERFIRE, YA, B8 HE15]% StopTteration, XEERESE
HE—R, FEEERISES RS MRE—EE S .

9.10 AR 2ERER

HELefa] B LR o] DAS BRI Y RS, BT TEESR I R S, (HANZ NS S i iS5, X
PR AP T2 IR L B = ek BB B R O o 2B el M b 5 B 0 A il B S B (HOA
R, HH AR S F A N A1 N TF

ANGE

>>> 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

(N IUERED)
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(R —H)

>>> 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))
[Vf', Vl', ’OV, lgV]

(%
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Python 1Z 4 i =\ EHL EE

101 fERZHHE

os BALFRHL 7 B SRS R B Ay R 2

>>> import os

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

'C:\\Python38"

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

B import os Tk from os import *. jEif§lEGlE R M EEA 25EM os.open () B
[ElE gt open (),

FEME os FEAER BT REE L R 3 dir O Al help () J2AEHH I

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (os)

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

E H A H DB, shutil SR TS5 (M i wi S i -

>>> import shutil

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

>>> shutil.move ('/build/executables', 'installdir')
'installdir'
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10.2 EEZ2EHFTT

The glob module provides a function for making file lists from directory wildcard searches:

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

10.3 &< 58

B THEAR R R G558 555 8 AR A sys BN argv B SP . BilAndE dr
A5 4T python demo.py one two three €74 DA FHiH 45 H:

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

argparse BIBRFEIL T M HEIRMHLHDR BB A S4TSR AT AR SR E B A S0E4 , Tk
RN IATEL

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)

WMAEIE T python top.py —-lines=5 alpha.txt beta.txt fEMITBFTH, ZWASK args.
lines XN 5 H¥f args.filenames &} ['alpha.txt', 'beta.txt'],

104 #EREHEHNETEEENEL

sys PAWA stdin, stdout, F stderr “5588Y ., RN E stdour W T M, R stderr WG H 85162845 F1 8%

22K 2

reatlUEL o

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

FAEEIA R EER TR A sys.exit (),
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10.5 FHENLLEH

re BEHFEHLIERIFRA (regular expression) ik i 7 5 i Lo 2 SR BREIAE RO LU 38 DA LB AFIRE, IERLROR
e i LA iR AL R E

>>> import re

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

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

'cat in the hat'

WA B R AR, DIV AT DA RO (RS, TR AR By e e U R Y -

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

10.6 B 4HR

math B AL T C b2 i A B O iy e oK

>>> import math

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

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

random HEALFR AL T HEMKEIRM TH.

>>> import random

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

'apple'

>>> random.sample (range (100), 10) # sampling without replacement
[30, 83, 1o, 4, 8, 81, 41, 50, 18, 33]

>>> random.random () # random float

0.17970987693706186

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

4

statistics BUAHIRML TRBE R RIFH A SR (A5, e, SEREESE) w6k,

>>> 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 B <https://scipy.org> [ WA 72 8B A B Ao ARAH .
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10.7 #HEEEH

Python WA 71 22 17 BUAA % DA M B PRAB IS 17 5« B FE B W 1 481) 745 urllib. request AL PAREAFHEIN
BUEEIA K smtplib 0] DA AR HE ¢, -

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

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

>>> import smtplib

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

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

Beware the Ides of March.

n n)

>>> server.quit ()

(SR RG] rh 75 BEAE A g A T — R 3 ) A )

10.8 H HA B BF ]

datetime B I FFLREIPL AT H DA S, (E R RAEEREARAT . ACAHSOIR TSRS Rl S, 1
ORI B2 A ORI i S A S RS S AR A . AL AR A S0 e (F S

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

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

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

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

>>> age = now - birthday

>>> age.days

14368

86 Chapter 10. Python & iF X E#l &=




Python Tutorial, $[EF) 3.8.20

10.9 FH[EH

LR A VA S I i AR B3R . 4 21ib, gzip, bz2, lzma, zipfile R 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 3HEEEA

A28 Python i F 5 ARAEL 1 AR 7)1 B AL AN [ B0 T k28 E22(E) . Python SRS TR AE2E [ T A,

RHIRE, HATTREGHE wple FFTEMEH A ES B E SR . tineit BN DUREH R

>>> from timeit import Timer

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

0.54962537085770791

AR timeit FALIRALEEIAMAKE, profile HAPAK pstats AL T —SbrE A Y A AR XA
(Fljs 4 FLIE [ (Critical Section) ) T.H. .

10.11 REEE

TR R A RT ) — {16 35 R 0 0 300 (1 i R 0t DA R A 8 e A v A B B 1 2

doctest BUALHLPE T —(HTH, FBCalEV Rt b ERNY S b F s T, BURRHE N le] 5.4
P 8 S I B SCPE e 1 SEBEAROEB T, Tk 1 3CHF, Ao doctest HEBEALELAL
B 55 A3 L 5L

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

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

mn

return sum(values) / len(values)

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

unittest BHAG doctest BABEMA L, (H2EHRAL T HE 2 BRI T H AT A ATEAR RIS H
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import unittest
class TestStatisticalFunctions (unittest.TestCase) :

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

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

1012 F4EHEE

“batteries included” j& Python st 5%, & B 4F I /2 vT DA 18 Lo (-0 F E R SR Th e . il -
o il xmlrpc.client Ml xmlrpc.server B E B E GBS FEIA S . HHBIHAEELT
FFAH B N s Bl A2 B4R XML 1145 BE Al B8 T 42305 1 24 Rl T BSLAHL

o PR email B AAY T MIME F1H At RFC 2822 AH B & 7B CHRUE A9 S0 AHIEDR Hofth 28 T
B smtplib fil poplib i SLEEHK HACHR A B BGAIUR, , B B 5u A TR S e it il W S A A )
MR AOATHE (CL I PRAESE ) AT B A B Rl 2 0 0 R G ELASTSE 1

o« B Json BHEAL ISON ERHFMTEIR M 2B 0. cov ABTAH R BRI B4 s w3 LA 9% 40 W EL 1 At
LR, XEREREEE T, xml.etree.ElementTree , xml.dom i xml.sax E{}HI
SO XML Jife. SR, JELERTATRIE MR (L T Python M FIAR =X Bt T H 2 [ ok 2 (]

o sqllite3 BfHEEIE SQLite BkHEARAE, FoMt— 8 — iy EoRHE ] 2T B Bl 6 25 6ot
AEERMERY SQL FHIE -

o H SR BIBALAEAL gettext, locale, fil codecs FEM:,
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cHAPTER 11

REEE T —F ZERSY

5 R R S 2 SR AR R T R A A . R SR AR A B/ NE A

11.1 Lt

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

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

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

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

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

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

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

>>> import textwrap

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

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

(Rt
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(R —H)

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.

locale fEHAb L5 Hr i Hiutal SCALAH 2 A RA% 20 locale AR A format pRALEL & grouping JE:, W H
PR s Al A 4 o AT AR

>>> 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 (" ", (conv['currency_symbol'],

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

11.2 iR

string BHEEG—NEMK Template 2K, HAGEMNTHE M P HELIEL. BRI PRS2
BRI OL T E H H SRR

A R R 5 AT S, AT $ A EAYARY Python ARRAF (BB & FEE. HFHIT R
) M. —EAEHAERE SR 5 AIAFRRE R, i n] DATE S T B R S 2 A B T TC R S . $9
PR SO FAF 8

>>> from string import Template

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

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

MRAET IR IHE T BHOP FARRA G R, A4 substitute ) AL KeyError, XTIk
PEEIERRY N, PR R A T AR RS2 86, N (] safe_substitute () Jy ikl fIEnE
R, A TR R R

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

>>> t.substitute (d)

Traceback (most recent call last):

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

Template (11280 LA H E S B4 BIAN, PATR A MR W ar it B dman 2 2ihe, RN T a2 51E8H
W BT RS R Rk KA o A

>>> import time, os.path
>>> photofiles = ['img_1074.7jpg', 'img_ 1076.7jpg', 'img_1077.7jpg']
>>> class BatchRename (Template) :

delimiter = '%'

CFITgkED)
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HEH L5

>>> fmt = input ('Enter rename style (%d-date %n-segnum —format) : ")
Enter rename style (%d-date %n—-segnum $f-format): Ashley_3%n%f
>>> t = BatchRename (fmt)
>>> date = time.strftime (' Sbsy ")
>>> for i, filename in enumerate (photofiles):

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

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

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

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

BRI 55— L 2 5 e e 8 -5 2 R A A Hh AT 20 B TR o X (A0 XML SO S SCAR R A
HTML [ 2% e 08 1) 9 7 SCBEARUSC R Pl i «

11.3 A Z#HIHEIC RGN

struct BT pack () flunpack () eREL, HTARPAE KR —HEHlEm . M Bl Ron 7
TEAB zipfile BURAYREOLN, QAT GEERE T —A> ZIP SCPFR A Sk . Pack QRS "E" A1 "1 4351
PEEP P T A58 A "< BN ME RS 8/ N 515 7

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

114 2%

LA — O T AR UL 22 M55 BEAT AR RO SEOR . 2 AR T DASR i b B R B 20038, Y45 s A
Wy, REFHAML SRR Giafr. — MRV SR, VO Mt s e M T &R+ .

PATFACB SR T RiBT ) threading BERANMTE G GIE LS5, HAE W LR PRI QRELETT:

import threading, zipfile

(Rt
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HEH L5
class AsyncZip (threading.Thread) :
def _ init_ (self, infile, outfile):
threading.Thread.__init__ (self)
self.infile = infile

self.outfile = outfile

def run(self):
f = zipfile.ZipFile(self.outfile, 'w', zipfile.ZIP_DEFLATED)
f.write(self.infile)

f.close()
print ('Finished background zip of:', self.infile)
background = AsyncZip ('mydata.txt', 'myarchive.zip')

background.start ()
print ('The main program continues to run in foreground.')

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

Z AN EEPRAGE , AE MR 2SR A 2 e O A BT . S, threading FRBLfE
T ZAFEBRAEEE, WA FE A E%angc

ST BARFGRA, (ERUNR BT SR AN N] DA 30— 2exfE DA B . Rk, SEBR AR S5 PMERY &
B AR IR GEIRI RGeSk, ISR queue BERIEIZZAEPINOR HHALARRE YRR
R HREF A Queue MRIATARERE G, BT BT, HhHB, kg,

11.5 HFEIEFHF

logging MR ALINAEST & HRTEH H EILR AL ERMBEITEILT, HEWEPER S sys.

stderr

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

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

logging.critical ('Critical error —-- shutting down')

X EDA T i

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

BRINTE LR, informational 71 debugging 1 SV el i & A ik BURRMERT DR HoAth ) B T AL 45K 6
EERFI TUBEE, BCIAR, 2SHEsok TP IR %5 58, HA03ck b 28 T LURSHS T B 00 J e R o i e Jy k-

DEBUG, INFO, WARNING, ERROR, Ml CRITICAL,
HE ARG AE I Python BB, R DA PBCEL SCHFINER, DAMRE A & SCH G0N To 75 3 O AT -
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11.6 585|H

Python £ H AT NAFAT B (RRZHOG R IEATS I RO garbage collection KiGBRAGERTI ) o 24HEA
R a— 5 B BR 5 A A SR 5 R AT

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

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

>>> a

= A(10) # create a reference

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

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

d['primary'] # entry was automatically removed

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

1.7 AFREIIRNIA

VR T ARG T K T DAEE N B REEORB 2 . (B2, ARBamERAANRED &R,
array BHRHE T —Fl array O X, BRMTIIE, EHGEIAMHERE B R HAA S £ E S, T
H BT T — N AP FAT A B TT R AT BGRB8 CGRBS S i), X T A1) ok
W, BANSH FEfE - ARTE Python (1) int X4 745 25 5 1 16 S5

>>> from array import array

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

26932

>>> al[l:3]

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

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

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

(R Itakss)
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(R —H)

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

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

TER SN RLBASE, P PRt it T HAR TR, BlA0 bisect BIREA M THRAMEA PR KA

>>> import bisect

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

>>> scores

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

heapq BEHUR L 7B H A FR L IR KB e/ IMERI A H B RISIECL A E . X0 T 75 ZEZ i
i/ INCER AN BLE AT SE SRS R HE 7 1 A AR A

>>> from heapq import heapify, heappop, heappush

>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]

>>> heapify(data) # rearrange the list into heap order
>>> heappush (data, -5) # add a new entry

>>> [heappop (data) for i in range(3)] # fetch the three smallest entries
[-5, 0, 1]

11.8 +#{lFRIEH

decimal BHLEft T —Ff Decimal HHmIEA T+ itk B, FHHCNER float HEHIF SILH,
I RIE T

o W08 55 I PRI HC At 5 R 1 0t A s 1) i

. TR,

o A DY 8 LA DAY R A B A R

o BB, B

o JPHIEEEER S T 158 M T A VT RC Ry B A Y -

B, e - R R B RO B 70 e THURN SR BRSSPSR . EREER Y
HHLAF R R 2R

>>> from decimal import *

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

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

0.73

Decimal FRMERAREREINE, HREEA P A AR A ?dJ?’EtH PUANA R Decimal ] DA
BEULP TIa o G 24 PR R B AR 2R T I RO & T 30
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FEFRRHE MR Decimal JEREAE AT T —2EH 7 RBOR AN IE H AALIE S A SR AR -

>>> Decimal ('1.00") % Decimal('.10")
Decimal ('0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal ('0.1')]1*10) == Decimal('1.0")
True

>>> sum([0.1]*10) == 1.0

False

decimal MEHRFLAL IR BT 2 R R

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

i RiEREd

12.1 &4y

Python [ I A2 it & 1 BN TERZE R B A 2 (RIS A . PR A R % 6 5 S (1R o A 1) e =B
PRI (V3 M0 3 o] RE R S L MR IR SR b B 1E B2 3 11 R PR R AR A o SRR A A ) 1 P 438

MR K] 8248 —42 Python gy i AT & BT A I RSy 20K . QSRR A f5 2 — 45 E AL
E’J I OHﬁﬁfE‘%% e R B 5% 2.0 L, RENE RN T RN 24 1.0 502 2.0 #@{E5, PABURIE
= N E O

BEyZEAE—ME¥EE (virtual environment) = [ WVA U R < 0 % (F BLIETi e b 1 5 A 1Y
Python, AN —FRIIMHBIRIEN.

AT R P R X RT A P ] A E BB . DARIDA P gl o) 7, eI A EEHEAE A CvE
BERE, EIH @460 1O R, SRimi e IRt B T A 75 Sh—M 2.0 Oy EERds . 22 MRt B 5
SRR R P THE] 3.0 i, BEA e R RN A rEE.

12.2 B FRBR

AR g B A PR EV R R BEAL A venv. venv & L AEVRBEIEIIUS 1Y) S A Y Python. BRI
RHAARFE AR Python, RA] LA python3 & il 5 08 84 & Bl R =R AR 1) Python.

TER L [ERE BRI Rp e, FE AR ) ZOHG BB ) BRI 2 4%, 7E seript AT venv B [E] HLA45 & Bk
A path:

python3 -m venv tutorial-env

R tutorial-env NEFEWEE, BEES tutorial-env Ehlsk, [ H W &7E L &7 —{f4 Python
HAEmEA R R . DAROR F S IR A R A R

MEADIRBEAY 5 ] H SR B2 - venv, JX/MZ. I 2% 21 H SRAE AR 283 H DR B BB, A T3l S 5 S i
e H SR TR MBRE I — R AR EIEBERT 1 SR TR SZRf Y . env BREEACER E SOCHF R AEP5E
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— HAREST T EERERSE, ARAT PAEE il
1£ Windows &R, fHHH:

’tutorialfenv\Scripts\activate.bat

7 Unix 8 MacOS #%t, {i:

’source tutorial-env/bin/activate

(35 B FE U HE 8 i 7 bash shell, U154 J2 B csh B{3% £ish shell, JE% i ] Z L1 activate.csh Bl
activate.fish [FI74,)

(EV) (EVRE 2456 € A S R I shell B 78 o0 ARBUR AR IEZE M i EERR (B ELAS OB ARMRAEBUAT python
FIRFAE 1T AT 2552 ) Python A%, I AN[E:

$ 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']
>>>

123 H pip EBEH

PRAT DA — 240 pip MARIT k&8, FARMBBREHAE. BOAEIL T pip # A\ Python Package Index
<https://pypi.org> ZREERAEAL . HRET DAXEVREY web 3] %525 27 F Python Package Index

pip BHZL T4 Vinstall”, “uninstall”, “freeze” 254F . (5 7E installing-index 3574 L & F 523 AT pip CRY.)
ARAT DA 8 48 18 B 48 7 AR B o A -

(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

PR ] ASZE AR RS 24 B 2 AR b == IR S R o 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

FORIREHATIIR S, pip GALERMAR TG, RRAEHAM. ARl DASRBEARTR f AA SR
BRZA, B2 ARAT pip install -—upgrade AUEEMTHR B HfT I RA -

(tutorial-env) $ pip install —--upgrade requests
Collecting requests
Installing collected packages: requests

(F ks
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(R —H)

Found existing installation: requests 2.6.0
Uninstalling requests-2.6.0:
Successfully uninstalled requests-2.6.0
Successfully installed requests-2.7.0

pip uninstall FTiH— s RE A4 M AR BB .
pip show WTLARER A1 KR

(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 GHUREMEEETITE CLENEN:

(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 W PARE—#H ALK ELHE R, (2B pip install W AR, —MH
LA B2 e B A — A requirements. txt FIRHE:

(tutorial-env
(tutorial-env

pip freeze > requirements.txt
cat requirements.txt

) S
) S

requirements.txt AfDASRAZEIMAE S, I HAEERE S AR50, HHFHTAER install
—r LRH R R BT

(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 A ELIIRE. FPAS installing-index [FIHAFHHHUGTERE pip 2HEF . FiREE T —HEGEH
AE 2 W] PAFE Python Package Index R DABUBAYES, AILAZ# distributing-index [FIBH .,

12.3. H pip EEEH 99
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REA I REE L) 7

(ET##

AR T] RESEEI A ] Python (1 BILER— % A 4 ¥ B8 ) Python ACREITE B 4 0% v BT el 1y

. Rz M EI S T 2 e ?
AR Python SR —F4) o i SR HAB S 75

o library-index:

PRz ESE G FE, et 7 ein (HERR) 252K 8, w2 SR o o EI 5
Ao FFHERY Python B4 THUA & (0 & R 2 M INARAS . A US4 nl DAGHK Unix (546 . il HTTP 504G
R, EAERLE. TSI, e CGLAE. AR, MarZ HAbEs . EEmHEs%
FE AT AGAR 1 fif AT R LEAA T DA -

« installing-index: [FIHF B fiF fs Qi) 22 HoAth, Python {1 35 i 4 25 BOABEAH
« reference-index: Python #5vA A X EERMFEMEIA . & 0 SCFER R AR G A Lz ), (EE— G5

By e R 2 AR A -

T4 Python [1 &5 :

o https://www.python.org: Python [¥) =248, . BALS MG, SCAFASHAS 2 Python A B W AE E . 44

shEIS A E S E A LA, GO BN . HAS DA RO A S SR A (T & L E A A T, A
e L A U MR (B R P g 37 5«

https://docs.python.org: i# 55 B Python f{) 34

https://pypi.org: The Python Package Index, DARItE#BFR-4 Cheese Shop', 2] F#k H F [ i Python i
PIRGo YAREETFIG LAY, AR 7] DATE AL A T DA HoAt N BEHR BB
https://code.activestate.com/recipes/langs/python/: Python Cookbook J&—fAH & KAy Hi 4, K&
(B A KA FH AR . — S8 15 2 B (F) 5 ok ) e M B 7 — 4 44 [E) Python Cookbook (O Reilly &
Associates, ISBN 0-596-00797-3.) fpjgE

http://www.pyvideo.org Mt & B FH 2 F 4L 2R @ (B Br il S B2 Python A B 52 R L4

https://scipy.org: The Scientific Python 5 % J&— {0, 7 11 1 o SR P8 S S BB AR (O ASEAEL, - DA ST e A
PeACH EAZERE). JEEM RS R E. SR airE— RN BT,

“Cheese Shop” ;2 Monty Python [{)— 4G H1: — (&R | — R PIERT G , (BICieAhZB R AER , 5 GUER UL A B8 .
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#4772 Python AH B i1 5 Y B B RE I H, AT DASRIG BB BIREAL comp. lang. python, H#EMZ 2 python-
list@python.org fYT A7 EE (mailing list) o 7 B TR ARL AP0 0 205 e S I T2, AT O R 0 30 R o f) T 41185 1 B
Wt — . BREAMBAEFINELR, Sl (R E) M. gt re s g B, Base e
TEAETE https://mail.python.org/pipermail/

TETRMG 211, FhCHERR B EUR AAE R W (Mgl FAQ) JEMMiFHIEl. FAQ €r[ml & i BIAR 2 Ui i K
R, AR 2 M 5 A A A AR ED ) L) s

&iE
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cHAPTER 14

X EXmIEMMmIEH L

FLLUHR A Python fERERS SCRF a4 B f AT AN 4R AR D7 S ic %, Z518l Korn shell A1 GNU Bash shell )3 fig
EADIREMT A T GNU Readline SRSEEL, — L FZ Mg X E. XANESEE HCSORY, Tl_iiiaﬂ]
MAEE YT .

14.1 Tab #h&F0%4EH L

TEMEREGR T BRI, b4 AZ ALY B THBERE FZhTIT, PABEYERE T Tab BRI Ah 2R i, &
KA Python iIFAJL AR, MHJRilAL BRI B A FR. AR string. a fRIEN, ERREAERS
A ZRIEGR, ARG RIESIR A G JE Ay AN AR __getattr_ () TR
X GRFERAKI—HoY, R AT RER PATRE E RS . BRIABCE T U4 by iR BR A 7E - H 5%
N4 .python_history HySCHF. FER—K Python R SR IIIA], by SLicsxAsIH AT -

14.2 BRAR A REXNERSR

Python e 5 FLIRA R EL, IR RE T — K ToiBRE, A LA R INRE: R BT iR RS AT
I HE (AT AR I HE R R AR BT S ) , B . Ab WL T A RS Ao 3. A
LEkE (BRREW) 5, 515 AR5 2 H TR

— AT ISR A ARG )2 [Python, BOAAFTE A —BUH], BHA tab khax, PREXIRAEST
PSREEIIRE . BN AR E BIHARA B AR R e 55— M B 3 2 < SFRE 2 bpython,
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cHAPTER 15

FRISUER - [ERE SRR

TERTAMAERE T, I B OE S A NIFOR . BIINE, FE g hr/ N

’0.125

Al g AE) 1/10 + 2/100 + 5/1000, [RIEEAYET, i/ Ng:

’0.00I

A E) 072 + 074 + 1/8. S WHE/INECH AR R B B0, 1 PRE— B IE AR RIFE R I DA TR0, AR5 DAtk
PR

ASEMR, KE MO MERERE A 0 MEGRIR . —IRAETRI, S AR i i 7 B e B
FEAERT R b ) e N B BOR

FEEOL T, B P A S W . ASM B 1/3 [V, T DA HU (o )it (o N

’0.3 ‘

o, AR

’0.33 ‘

e S bpUR S

’0.333

R, AR 2 DA MR NE, AR RSP RAR IR FOR 173, (BRI BEBOIGHOR 1E b2
a~ 1/3,

[IRRRYTERE, AN RIS A A AR e /N, e /N 0.1 FREETA R 3 i/ NEOR i 3% . A
THEC/NE, 1710 g R AER N

0.0001100110011001100110011001100110011001100110011...
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NSRRI R O3, SO a2 OME . B R B, REUEEE I 375y Bl
eIy, ﬁqjéa\%ﬁé%%ﬁ&iumﬁﬁﬁnﬂﬂ 53 fEficoR, R CERA e . £ /10 fFrp,
M5 #4(E) 3602879701896397 / 2 ** 55, M@K R T, HRSEES MR 1/10 fEIE#K
1H.

HUR BESURI07750, REMHE EEA S B2 LM . Python W& B — M T AL e, HiTml
TR R R T B O A IR L ME . FERZ B AT, W2 Python ELRY & EI I 52480 1
HEALHE, HIOR AR AR R 0.1 i i Ona e, e EURE:

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

18— NI A R 2, BTA Python i (7 B BRAFHFE nT AR Z I, R TR & ARSI :

>>> 1 / 10
0.1

—E SO, MESR B R BT ARG HERY 110, (HELIE ARSI REFR I i Ry o, B
TS Y

AR, ARFZARE O, MR — @ m A /e flimE: #5010 Fo.
10000000000000001 H 0.1000000000000000055511151231257827021181583404541015625,

#RH1 3602879701896397 / 2 ** 55 JrfBh. Hi i iE = H HoE 3k A R M8 VT UE, AT — ﬁl%{ﬁﬁlﬂ
PR, FIRFESS eval (repr(x)) == x.

JiE |, Python AY$2/5 5 JC (prompt) BL[EIEH repr () R 8 FEEW A 17 AT 0.
10000000000000001, 4 Python 3.1 fiZB4A, Python (FEREBAAIFRSL L) AT DASERI: o A7 40 1 B (EI i 32
HWHRE 0.1,

HE, B J@u{%%ﬁfiﬁ%ﬁkﬂﬁ%f&k [EIR )2 Python [A§3% (bug), TR m‘”&iﬁﬁ%éﬁﬁﬂﬂ HEHR
ﬁnnmiggﬁﬂﬁ’]{%%%ﬁpﬁ Gt &R B R BRI S B (BEAR ISR RE 5 Tﬂﬁfil 4
Epi ke t

[ELRSEEPRER L, AT BEAR A 5 R A% 34 (string formatting) (AR FR 7 A 8007 #:

>>> 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 MHMREEMSE, EREERLD, BN —BL5E: REA EAE & A IR BE TR 7 89
18-

BEELEREGEIE T L8, S (E, 0.1 AREIER 1/10, {E=A8 0.1 (KEA N, A EELE
FEER 0.3:

>> .1 + .1 4+ .1 == .3
False

[F] IR 0.1 NEEFFEEHATRGERY 1710, 3274 0.3 REEFF B HIDRMERY 3/10, FSeH round () MAEAE
AEHED:

>>> round (.1, 1) + round(.1, 1) + round(.1, 1) == round(.3, 1)
False
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HESR T AN G E A M RORS HERE, (A round O BRI A SRR AG BT R B, At —2¢, Ak§Hg
AR (B A58 15 T AL L

>>> round(.1 + .1 + .1, 10) == round (.3, 10)
True

TR E S EA R BRI EE . IR [ FREe R ST, FEANAOMAE T 0.1 MORIRE. AN
T At R = W s s KA, AT PAZ % The Perils of Floating Point (77 25 81 &g )«

WEWIR G B GE RS, XA T A &R (ER WA T O S B R8T Python V7 /508
B R SR T s S R T S, e R 2 Bl AR S AR B 2453 B AR 29 /E M 1
ABEASRAL PR, XX R EEUTL S R AN E 208, (BARISEFR SR eI AEHERIEAR ,, HAWRE s AR
RES SECHRIS ARTIR.

BRI S B DU SEA7AE , (EX T R HOE T s E MR R UL, VR TR R i 4 R &5 R B A H
PRIFEE ) PERIBE DTS BRI E R4 R . str () LW, XTEREER TS E formatstrings
str.format () HIEMPAEXRAST.

5 EAE A T R FR I 5, W decimal ARHY, ZRAIHSEIL TS A v Y AR EE Y.
JiEN £ ot il =

F— MR AEFIZE H fractions BHURMRE, ZAHSCH T E AR BEARZE  (F ] DK
FRg 13 ZRERBE) «

WA T BB EE AP, RV%E— FEEZH Python 2 NumPy DA K i SciPy 5l H i it 2 H
CHCFEMFEIEE AL, Z 0 <https:/scipy.org>.

Python 2 {It 746 T H | B DATEARERY #8258 — 7 S EOR iR ) B0 O P3RS B . B0 £1oat .
as_integer_ratio () HYESIFFSEER N— 0%

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

e — MR BI LR, &R AR R Te it B s

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () JERPAT/NHER] (DA 16 Sy 88) RIFTRPFSEL, FIFERELS th ORAAAEAR A VTS L RO RS A (L

>>> x.hex ()
'0x1.921£f9f01b866ep+1"

RO B A 7/ T 7R T B AR 1 e T (L

>>> x == float.fromhex ('0x1.921f9f01b866ep+1")
True

BT X R, EEHTFERARRA (CF&ITE5) 1) Python BAEUE, PANS CHAHFEAE M
HfiES (40 Java FIl C99) AZ Bk,

H—MAE AW THE math. fsum () KL, EA BT RKAER TG ER L. BSESUE S mE it
HR R EE BRI o XA DAMRIFHLAR R MRS B B, T34 R A ST R B RE R 45 3 B A %
R

>>> sum([0.1] * 10) == 1.0

False

>>> math.fsum([0.1] * 10) == 1.0
True
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15.1 RiRMEEIR

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

FoR AR SRR (SR KREZH) FEE/INEOEEA 3 (DA 2 A EBURTHECH) R R L
TR . Xt AT 4 Python (23 Perl. C. C++. Java, Fortran AN FZ HAIET ) £# AL ERR
JIE S A e - 1 S R P 2 R

I ASIEAE? 1/10 Je Toyk ] — bR/ MBS R n 9. F AT (2000 4F 11 ) JLP-BrAy 1] IEEE-754 7 502
SFRRHERILE AR LT BTl RGEF-B#8 2 Python 7 ) 8L IEEE-754  “XURSREISIL” . 754 XK B2 IS4
5 53 AR, PIBAER AR, TSR 0.1 Bl A J/284N JE T REROR i B, ok T 28
T 53 A HERI AR B

’1 /10 ~= 3/ (2%*N) ‘
HH
’J ~= 2%*N / 10 ‘

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

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

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

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

MR R0E S 10 BY—2, el M Tl Py 5 A RAS:

>>> g+l
7205759403792794

SRKETE 754 BURSET 1710 WA UE R

’7205759403792794 / 2 ** 56 ‘

TR BRI DA £ SR NECK:

’3602879701896397 / 2 ** 55 ‘

BB TR T 1 B A, XSRS FBSRT 17105 QRFA A ) B A, WETE2 /N T 1710,
EFAC U EERA L2 #4489 1/10!

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

>>> 0.1 * 2 ** 55
3602879701896397.0

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

>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625
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K B R AEAEE TS HL A DB 25 T+ 36§ {8 0.1000000000000000055511151231257827021181583404541015625
WIS (RIERIARA Python) HON&E/R XSS HUbBIBE, MR RE Ah 17 A T

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

fractions il decimal BiHen] SHEfT ST A E A S :

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

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

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

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

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

it (E

16.1 EEiER

16.1.1 SHiRAMEE

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

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

£ BSD 452€ Unix R4 L, Python IR DAEHINAT, Mt shell A —#E, SH—47Hm:

’#]/usr/bin/env python3.5

(IR AFER BT P10 PATH ) ARROTF S, TRASCPFBE A TTIGT. 1 USRI A4 3
SO L, Hi—(TAIDA Unix BESUIfTE6RE (1\n') G, TIRRDA Windows ('\r\n') f7%5f. WREH,
HIPISEE 75 4 2 Python iHHCRIEREITIA

AT DA chmod iy 44y I A 44 T I TR EAS R

’$ chmod +x myscript.py

1E Windows 245 I, WA “MIPATHRN" A& . Python Z3ffF H ol . py X5 python. exe HIXEL,
BLREXLHT Python SCUERE &R HAE A A IZAT. §RMAT AR pyw , ZERXAMEBLT , 23 B & H B p i
BE0.

! GNU Readline 1) i {5 7] fig 2 FH 1E3X R L .
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16.1.3 X ERXBaNH

MEELARH 7 U Python I, EEUCE I AFRE SN AR 2 AT — LebnifEdy &, BRI (. E0nT DA K4
A PYTHONSTARTUP WYFRSTAS B B B & sl & 1 SCPE 2R S BL. XK Unix shell () . profile
fE-

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

QARARAE A 2 Hi H Sk S R — AN S B S0, URATRAME S if os.path.isfile (' .pythonrc.
py'): exec (open('.pythonrc.py') .read()) XFEMMRIDIES RS0 X E TR, Rz
TERIAS A s S, A 25T R AR rp S AT e 45

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

16.1.4 EHIER

Python 21t TN T-3R1IERH E X sitecustomize fl usercustomize, WAFH TR, 1L
o BERF ] | site-packages HRIIALE . JE3) Python FHzfT A AD:

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

BAE, ETPMER H R Al#— 44 usercustomize.py BSCHF, IR ARAI . E&SPIH
Python MR /AN, FRAFEDA -s WUS30, EMBSITA.

sitecustomize PAM A K T7 3 TAE, Hil 5 b iH S HLE BE 517 42 J5) site-packages H g I, H1E
usercustomize ZHIB A ARSI site BRI,

[l
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APPENDIX A

RIEXTHRR

>>> B A ERIARY Python $2/RFF . FEAESY R T REPASE B s E MR RERS LA T IR ARG 2 il
- AR A X
o AZT SR A KR AT ERIA Y Python SURAT, % rilkngfRassl, MOt S AR Y
(B35 s, i =85%), e — &tz )E.
e Ellipsis NEHE.
2t03 42 Python 2.x {4441y Python 3.x FUFAY 1L, LI MRHTIRGG, i JIMRHTR, AbRIA K S ARSI )
N e

2t03 A AEAREE Y, B4k 1ib2to3; $2HE T A0 & Tools/scripts/2to3. £ 2to3-
reference ,

abstract base class -- fiI% R G IELLFEFR ABC, @Xfduck-typing [ANTE, BHFEML T —Fp e U 0 0987
X, M2 FHAMS G E hasattr () BT AMEE MR (Gt BAR ). ABCHIA
TR, XTI R 5 HABE, HAMWIRERE isinstance () Al issubclass () FPAR; #
UL abe fHSCRY . Python H £ WE R ABC HT LI IE45H (7F collections. abe #idkHr) |
BF (FE numbers fEE) . i (FF io Bithh) . SAEREAMELS (FF importlib.abce bk
H) o ARA] DA abe Bk A H ) ABC.

annotation -- byl KR AR, KEME. REOES SR BHERMRE, Bl £ 20201 SR .

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

Z: W variable annotation, function annotation, PEP 484 1 PEP 526, XTUIITHEE A NE .
argument -- 5 7R BREUHE 2 function  (B{method ) WHE. S35 RWiFh:

o RHEF A TERR ORI PRI A AR RAT (B0 name=) SUEAE N A STERTTRIA ** 197 S
MERE A 2B, 3 A1 S FELATRXE complex () B M HIYJET Kt 24

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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s A AEC ART RETSESH. ESEOTH T SEN R IR A L83 e A
* [iterable L TCRGAE N . 28BIIE, 3 A1 5 FELA TR g TS 4

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

S RAE LS R A PR B 1) R s . A RTRAE AR S D, calls —5 . ARAEEYVE, AR 3ak=UERmT
FRFR—NSHG BB B E PR XTI 1 eyl AE o
T3Z: Wparameter RIEFRFZH , 5 WLBE T S 5K S0 XA PEP 362,

asynchronous context manager -- 535 | FSCEBIZS LR X R E L aenter () Fl __aexit ()
FrERXT asyne with A PRSI TS H . B PEP 492 5| A,

asynchronous generator -- 5535 LK 3% 1% [B{E M asynchronous generator iterator A%, B 5 async def
& SRR R BARAAERL, ARFRZAATET B vield REX A —FRIIWTE async for fEHH{H
FME.
WARTE T T8 A0 A ian i, EERLRE IR AT AR 24 77 £ R B R R E . WRFEE-ERL
HARE S, TR A FR AR Lo
— AR SR BT GRS await FiAX B H asyne for VAN async with {E4].

asynchronous generator iterator -- 532511 )& 8% %028 asynchronous generator BB A EINTE
WXTG 8 T asynchronous iterator, il __anext__ () FEJH BT aR Al —AS 0] SRRSO T 728
A AR R A S LB T — yield Rk,
5 yield SE R, (0H I GRS (R R RATEE RN oy 6. 4% 5
A R EEREHHAM __anext_ () REIW TSR ZHERIKZNS, BSMNEHFOLESLEINTT. S0
PEP 492 1 PEP 525,

asynchronous iterable -- 2B [ ECXR 7] #E async for i A) gl A A9 X 4. 60 E A B W
__aiter_ () F¥ERE—A asynchronous iterator, 1 PEP 492 5| A,

asynchronous iterator -- 2B 08 SCW T _ aiter. () Ml __anext_ () HEMXIE., _ anext_ W)
Wk Bl —A~awaitable ¥%. async for SACPRREAERER __anext_ () Jy iR [l ) AT S5 £
%, HINFHF| Kk —1 StopAsyncIteration B#. H PEP 492 5] A,

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

awaitable -- R[ZEREN R BETE await Tl PRI S . v PR coroutine B2 HAH __await () LM
St . &) PEP 492,

BDFL “Z B zZEpi#E” W3R 45, B Guido van Rossum, Python B 1EZ .

binary file -- —#ERISCH: file object EMEIEE F 1 ot %o TG SCHRIE TG A RIS (T, Twb!
or 'rb+"') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIOfl gzip.
GzipFile HJSLMH.
J15 S Wiext file T ARBENS TS st TR SCHXT S .

bytes-like object -- ‘F i %%} % 5 bufferobjects Hf H.GE- T H C-contiguous ZEaf XI5 . XWIEHA bytes.
bytearray fll array.array X%, PARFZEH memoryview X5, FAN G 1E 2 fp 3k
BAREAEP R s XS E IR AR . PR B SO DA Sl BB R R 5
HAC PRV TR EAT AR ) A . XIS A SCR T E R AT E TN . ARG R R
il f13E bytearray PAJ bytearray [ memoryview, HAWMEAEZR —#E HIBEIRAFT A0 AE %)
% HERETENET); XM RNE T35 bytes DA bytes X4 memoryview.

bytecode -- ‘= {ifh Python JFAURS x4 41 F158%, R CPython fifREgs H1 3R Python /71 RIS . 5
WIDIB S EZAFAE cpyc SCHFH, SRS R BT IRl — SO BE TR (PT DA G 25 REVRAG B8 2 13 R
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W) . XBP PEES BATEARE RS AT S WLER IS e virual machine 22 1., 1 5 /N [F] Python
BRI FSA—EEH, mA—ERELEAR Python liAs 345

FATIGFE 24 R AT ATE dis BRI SR AR .
callback -~ I{ —AMEH SEAE A DA PATEA K (g 55 20 18 D 1) 1 Bl R e 5
class JHRANE P SO IR 8 SGE L5 XA LB T AR i E Lo
class variable -- Y& B4 FESEHE AR R, I HAURTERMZH EAB U (AR TERM B B H0 .

coercion -- BRI 7o 6 ST M R RS E R, — B S0 R b A 4R o) — AP L. 91
W, int (3.15) &RFEVRSEGEI NEEREL 3, (HAE 3+4.5 1, SEIEBA—3 (—H2 int, —4>
J2 float) , WF A AR ZEBUA GEMTIN, TN % TypeError, UIREAT 9 Hi B LA H]
7 BUL IR T ] e S 50— R ZEBY, BN S AL £1loat (3) +4.5 A2 3+4.5,

complex number -- 535 @ EHARGENY R, KPR BUFEE R N — DS A R . R
e HERCEAOL (-1 BPFOTAR) OSSR, ERAEREAT SN 1, TS J. Python NI TR
By sofy, RN TREARC 20 BEaa —A 5 52, Bl 3+15. WIPRTEE math BLH AR HX)
WARBURA, WHH cmath, AR AR — DB RAECARE. WRIREBOERA L, ZIEE
LT A AL

context manager -- | F SCEHIZS 7 with A p i, e L __enter_ () fl _exit__ () FEERE
HRERSH S . S0 PEP 343,

context variable -- |- F 3028 5t —FAR$E HAr @ 1) B SCAT AR R ERAS B . X B TR JRih A7
G P RN PATE R AR A AN F A RE. A, ST B0, —MUTEREb RS a %
A BT, WETF SRR EEH RN RS AR TBE . 20 contextvars,

contiguous -- YE&E — PR ANR A C i 428 Fortran i 4k WO N2 TESEY) . FE4EG /2 C I Fortran &
SEf). FE—YERAL T, BTA 4% H A E NAE R LU A SR EES ), RN BTG RS 0F . 72
Y C-IESBUEA T, 43 AT HIEHES I B e — AR5 [ IR 2% H P B fe . {H27E Fortran JEZE504H
U AR k.

coroutine -- P PifeE T HIRER) E— BB, T BIRE AT DATERE— b AGFAE DS — RGBT . PR U R] DAEVF
ZARP R EVEA . BHAWKE . EfTE asyne def iFRPREH. £ 0L PEP 492,

coroutine function -- {FFEFREL 1% [B]— " coroutine Xt R REL. THEREF @I asyne def iEAISEE X, FF
A HEfL P await, async for fll async with 8=, X EH PEP 492 5] A1,

CPython Python Zifeif F WAL LI, 7E python.org b &, "CPython” — i H T~ 7E b B RF 1H 52 B 5 At
SEPR4E 4 Jython 5 IronPython A X 51l

decorator -- 3RS IR EE N 5 — D eRE R SR, HE T ewrapper EATEA ORI TRECE . RiligRn
L TAdE classmethod () Ml staticmethod ().

AR IR, DU AR B0 ST S R Se 55

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

@staticmethod
def f(...):

FFEROAE S S 28, (HlER XM . A XIS TR TS 0L sREE SO 2858 SURYSCRY
descriptor -- §liik#% (TEX T _get_ (), __set_ () Bl __delete_ () FEMMNE. B LENHE

HHERZRES, BRI T S B A R L . EEE T, a.b RARE. R E SR

— BT STE a R FHAERATN b BIXTE, BAR b — R, WS X R b 4%
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Tiike BEARGIA ARG 2 IR 2 AR Python (1 ¢ 58, RN J2 1 2 B BEARIE I BLA, (04 B2
Jriks JEtE. ROk BESOTIRLA BRI G AR

A KBTI R TES 1T 2 7 descriptors.,

dictionary -- “ylL — /N CHCEZH, Hod AT S A AR L S 2 AH Y (9 (E . BRI DALRAEMHA __hash__ ()
_eq () HERXTE., AF Perl iEE FFKA hash,

dictionary comprehension -- “y il A AbIH— AT IR AN G P BT A B A JU R IR AR [ 45 R ML — P
#E{, results = {n: n ** 2 for n in range (10) } ¥AEM—THE n FIE n ** 2 WL
FIH R 7 . 22 I, comprehensions

dictionary view -- “FHLELE M dict.keys (), dict.values () fil dict.items () IR [ HIXTERBEIR N F
HWAE . ENRETFHAHN—DISHE, XEWE Y PSSR, HEESHHN AR BT
L R SR o BRI, AT list (dictview) . B dict-views.,

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

duck-typing -- 7R Fg—FhgmFR XS, B ANREEE AT R RA0k I e 2w A EfE D, med
BRSO oy EsUE N (CRERGN T, nEREGEN T, BalsEmenT.) hTimiEE
FHAER e 2R 8, it RIS vl i e 2 SRR T R ME . 19 2R BLE G type () B
isinstance () Kpill. ((HZEEEN B0 DAMH 46 28 % fEN#h e, ) MAES R hasattr ()
K e 2 EAFP 4Rf

EAFP “RJGUAHORVF AT D))" IS . XA Python 5 AU S 4 5 MM 2 8 I 77 1) B el S PR AP AE
HAEBE B BRI R A o XA it PO AR R @ KiRIs ] try Ml except 14T, T HAINS Y
MR FTELBYL W%, # LT C SRR HAbIE = .

expression -- Lk W DK FAMEMTEEFIC. Haihyl, — DRk FE RO, 45K,
JEPEDT I IEFATER BRI BIL A, ENEEEH SR —ME. SHZHAMET AR, HIEAES
tPER R RIRA . IBAFAEAR BB R IB S Wstatement , B0 while. WR{E M2 )& T B AR R,

extension module -- ™ JERIR DA C 8¢ C++ i 5B, ffi ] Python 1Y C API i 51E 5400 DA A 3E

N

T H.

f-string -- f-F4F i A £ 80 F T BIRR TR P EDE RPN AR B AR UL AT R I ERY
5. 2, PEP 498,

file object -- SCAFXF G0 AN AL [ SCFF APL AR R EBHEIIXTS (A read () B write () KFERYJY
R) o MUEHAIE T SHAR R, SCPFERTR AT ASE BN BLSCRE RSO, R AR, SO Xl IR
WU (BlanbRiEs A i . NAFZEnh X, B R IS ) . SUER Gl ST 3T 28R,

Sl AT =R SCIFRT G Il =22t ] SR, Geir =20 ST DARZSUA U . AT 101 58 L3
1E Lo Bk, QUESCIEXTRMIE T XM open () BR%L.

file-like object -- SCAFRINF % file object 1Y) [R] iR .
finder -- L EREY —Fh oA BB F AL loader X5

M Python 3.3 R AF/E P AR BU I A Fk 48 Lok 12 548 % Bl G sys.meta_path i, PAKpath entry
finders fit £y sys .path_hooks ffiff].
BT % 1, PEP 302, PEP 420 fil PEP 451,

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

function -- BREC P DA )9 A OR [] BEAME Y —2HIEAT o 3R] DA HoAZ A A B Z AN A3 HAE R B PA T
W . 55 Wparameter, method F function ZE4Y,
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function annotation -- &b BI4HXT R E0E S 80 FHE R annotation .
PRECR Y T2 242 = 0 BlnPA R B2 W1 int SE0FHUIHR E-— int {E:

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

PRARETETA R AR UL function Y,
2% variable annotation 11 PEP 484 %} I I GEAHEIA o
_ future_ —FpOficdle, IRRERT GO R E -5 24 BT REAS N ARCAS BT T8 S R

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

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

garbage collection -- K3 [MIW¢ TR O FE43 B A 1) A FF25 1B) (93 A2 . Python S 3 it 5 | A1V BORI— > BEAZ A6, I
A THEAGERS | AR PR e s R AT My . AT DARE T e BEboiea il a3 [ml fic % «
generator -- AR 1R[] —generator iterator W pREL. EREARMBGIWEREL, AFEGSIETHAT yield K
KA A A — R INE LSS for-TEIAME T BURiE T next () RELE R
TH AR R AL, (EAERE LR L N WAT AR R TR £ B R R E . WRFEIEERBAMKE L, i
I AEFRARE G5 S o
generator iterator -- 4 g3 EAES generator PRELFT BB RTS .
TA> yield Ll EEAR, ICEYUHIAEMTRS (AR RMHERD vy 1H4)) . 4% £ R
HHREWER, ELMNBEFFALEMRLENAT (X5 A BH IR R EE IR ) .
generator expression -- /)R ERIE X R [0l — P EN A FRBA. ERERMRGEE RS A E LT
—MERALE . JEERY for TA), PAR—WIER) 1 TA). AR GZFIEKS NN R BUE N —F
B

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

generic function -- {Z % REC AN [A] 9 2 B S BUAH [F] A 0 24> sR AT LR ek Bk R P B £ bl ] R SRV
SR R I 12 [l FH RS S 3
HiES Wsingle dispatch RiEFS5H . functools.singledispatch () HifigsPA & PEP 443,

GIL 3: [ global interpreter lock ,

global interpreter lock -- 2 R RESS B CPython fRRERR TR B —FHLE], B0 ORI 2] LA — AR
AT Python byrecode., WEHLHITE IS B EXT GBI (048 dict SFEENEIAL) EXIF KT R
4:f&f 7 CPython S8, Z5HEM R REss MBI EIS M Ress 2 A Atis T 68, HAUH N2 4isE: T2 4t
PRES BRFATIE.
g, HESEARUE R EUEE =0 PRI R SR I T A AR A T AR 28 A AT 55 R 4 BORG A BPREi GIL.
AN, FEPAT VO #Emi B2 2R GIL.
A (ARG IR B SR B e S 28 ) «“ B e REER IS IR RIS T, RA X 24k
TEH 0 B AL PG 00 N RO RE . A T Rk PP B 10 R ) R R T B IR AR AR T A 2, AT X DA 4
.

hash-based pyc -- J&T-W5 A ¥ pyc {88 FH G RJ5 SCA P ey A (BT 3 A5 J 08 e ik [ SR ff G 280k 2 T 2 A7
%, 2, pyc-invalidation,
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hashable -- WUy — > %F 500 M 7 (8 Q0 SR AE LA ey LI N6 R e s, SRl Tob A (BEFREAEA
__hash__ () k), IAIPARI HAb R Rt AT (BEFEEA __eq () F¥E) . WBHEN G0
TEA MBI A E L &5 R A & A .

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

KZ % Python HH R AT AE N EXT QA2 rI WA i) WIARZeds (Blang) Rali ) AT A; ARl
2ty (BIATCA frozenset) (M EAIHYTCR LN AT MG A A R AT AR )@ SRS BN R 3
IR EFELEN—E A ME (R25 B0 E), ENmMmaEnEs2s T e
id ().

IDLE Pythf(;n H IDE, “GEIF A 525" PSS . & Python ARl A4 TR PR HY B9 B4 g A A RE
R

immutable -- AR[AEXF G BAT FE RN G AR RUFEECT . FATHRAICAL KRR GBI
Ao QERIDIAFAE— DA RE, WA BIEEIRTR . EAERR S B A R R AR,
BN UL

import path -- AW HEMIE (B2 458 ) ARMPE, Sglipath based finder FSEERFA
Hir. FESAR, WAETFREFKE sys.path, HINRGARUEHETTREEE B __path
JE .

importing -- § A &ML 1) Python AL RE A ) — MEL ) Python A5 Rt A (A3 2
importer -- Ay BRI IEBIINTS; WAL BEE T finder XJg&T loader

interactive -- 22 i, Python i 7 — 2 H A MREAS,  BIMR AT DAEMERES s A7 et A TR A ALk s, 57 ETA
IR AR . AR AT SEMRS) python iy (HLAT ATEVRIVI ST ALIT 4635 B rpg R A 7 3 5
) o FERH AR SR IR B HRAN A I X AR KSR (LR help (x) ).

interpreted -- fiFE%Y Python — @ MEREALE T, SZAH@aIFAIES, SRRPIFERIX BT 717 5 4
AR HIATE I A IR o X R PR SO T DA L AT T AN A6 S X B T AT SO ST R
BT R R H R A AT KRR, R HAR P RIS TR R . & Winteractive.

interpreter shutdown -- fRFEZS JGPH A 2R KAl Python MEREGRFUEA —ANMFIRIZ 1T BOT 22 BT
HEDECTE, FIABTEHRANS Fh N TS . BRI EDI & . Xl A e S
e B 55 5 | [l 8 R AR S0AT o FE R PR B AT (R AR W B B B A b iy, R L sy B UL
EAFARC (LB 0T R s L 45 ) -

FEREAS T 2R P R A __main_ BIHREETIE T IA C 58 MR AT -

iterable -- W[ RAURF R AEDS 12— 1% [n] FLAR A T AY XS 5o mTARAOR SR B 14 B A e 21 6 2 (il 1ist,
str fil tuple) PAKFLLIEF ARG dict, T Z AKENLT __iter_ () FEBUZELIM T 5
7 ) __getitem () JIRMIER A E LIRS

AR LT T for TRIRRA R 2 HAWRR AP HNHTT (zip () map () ...)o J—PH[EAR
MGANER SR H N ERE iter () B, BE&RENZNEEEREE. XFEARIEH TEEEGH—
W o AEE BT R, REFEAFER iter (O B HOAHERET SR . for iBMEN
PR E B AL BRARLEHAE B8 — MR o iy 24 72 B ORAE DR R R AP B AR . S Wliterator . sequence
PA S generator,

iterator - BARUZF JRFIR —EALIRRMIXI S . ERMMIBEAAH _next__ O ik (B HESNE
PREL next () FFBAREIRH I, 248 KT N5 % stopTteration S, FIX Mk
REF R HBIRTICRER, HEHHE _ next_ () HEHSFHKEIK StopIteration F#. %
RALURA __iter () JIIEARREIZENAR G H &, NIHGE A0 @ n AR, alg
AT HAREAR GOE KA. — N RFEWBIINEILE S R EL VT AR RS, A
X5 (Bl List) FEARERINHAAA iter O BEEURTE for MEFFH AT E MRS A — ik
e WERAE BN DL F AR 10 2 AUAR I 2 2R 017 2 BiA AU AR e R ] — A U 4, (A
BRI R

W25 B £ typeiter.
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key function -- BEpR %Y G ek R FRBEBE pR AL, 2 REAZ AR 0] T HEFF ERHR LA ME AT AT T R BN, Locale.
strxfrm () T4 AFEREE I HE T 29 %€ 1 HER 1 .

Python A7 ¥ 2 T H AR 0 v/ 1 i R B0k 42 il JC SR Y RG22 2 05 5K Hdh 48 min O, max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA KX
itertools.groupby ().

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

keyword argument -- o858 2 Wargument,
lambda H—A>§lexpression #4510 2 PNERRREL, B SRV A BBk . B2 lambda pR 5 43K

lambda [parameters]: expression

LBYL “Je#FHGBRIR” RIRCHEE .. XD 5 XS AR AT I T Bl H i e S A mi g 2 4.
WA G EAFP 55 Ot e, HRp R R 4 £ 154)
L LR Y, LBYL TR FE “&F” M “BER” Z B R A F5as K. filtn, PARARS if
key in mapping: return mappinglkey] A[REH TIEREEAEZ 5 HAMLREIN mapping FHF5 R
T key T Hi 5 XA )R S I BT EAFP J7 AOR Rk .

list Python & H)—Fsequence, BIRANF)R, (HERLPIT HAWE S P98l m AR5, FATiHITR
I ]S A4 2 Ry O(1).

list comprehension -- Fil&fir X 40 F— A7 51 v ) e G 8RR 43 0 R T Ok B 45 SR 5 R — P R B T A
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] BHEK—0
B 255 o A B oS FERREOS W AR (0x.) SR Hih if AR EER, Q2R A w
range (256) WA TCERAS AT,

loader -- JIERZS 1 TTMEBIAIR G . B OABUE L 4K 1load_module () M5k, INEEREE H—Afinder
R, S0 PEP 302, ST abstract base class B] 2|, importlib.abc.Loader.,

magic method -- AR Jj7k special method WAEIEZ[E] 7).

mapping -- Wi —FSCRHE R AR S T Mapping B MutableMapping fli5 B2 i T pilE 7 AR 25
28015 . W2 H T HE dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder -- JLIEFEEEIREY sys.meta_path W ZRFFR BN finder. TCEEARE AR Spath entry finders
AFAE F A A AH A

1 H importlib.abc.MetaPathFinder [ fICIE I eI sSC IR Y.

metaclass -- JLJ —F I TRIEERE. Kg LAETERY . RFMMEIY) R, ToRNTHERZ FR=ASH
FFRTHAH R RS . KER A3 TH )0 R d A1 5 AP PR — N ERIA S Python [R5 Z AAFE T 7T AR
BHEXITE. K FOKIEA TR EXA T A, B FRE B, Jee nl Rk sm A e e r ik 7y
Z. ENCHA TICREEDIN H & ARt IR a8 SCH g, AR 2415 .
W22 Il metaclasses.

method -- Jj7k TEZENTRE SCHYBREL. QARAE A IZ SR L) — BRI R SR BCEE B SAE A
HEE—Aargument GRS 4N self). Sl function flnested scope.

method resolution order -- Jj IR J7 A AFAT P 0 e A6 A 11 Bl 53 IHE 2R TR B B S JE e« i
#A Python 2.3 JyiAENT I TR A 2.3 iU Python fFHT & T AR S SEVARITER .

module 352 Python fURDIK —FhALIZUAN . AAHLEA IS 43 25 [8], Al (LT Python XF4R. i
wJ i L importing FEAERNE ] Python H,

5 Wpackage.
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module spec -- iR — A~ dr 2 S A, Hd & H T B g4 X 3 AF E. & importlib.
machinery.ModuleSpec [SZH.

MRO Z: [ method resolution order ,
mutable -- WAEXF G PN RA DATER id () PRApREE I E I T BB BUE . 5335 S Wimmutable

named tuple -- H#5c4l Rifs “HAZud” o] LMK od, HHEPRT RS TER e 4R E
PR AR B s . AR AL Bl A ] BB A LA

HLpNERUETEMAICH, U time. localtime () Ml os.stat () WIREME. 57— FF2

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

e FL A TR Y B (B B BIT ). At , B4 e IR nl il R e U tuple QR I E L
AFRFEBR AR AR . XM AT LS, siE i L) %l collections . namedtuple ()
Bl Je—For IR S T4 5k B H 4 TCAL IR A

namespace -- W {4 M 4 S RAFBE BN, 2SR R SRAMNER, B8 E T RinE
A (FEHEZ M) o i 2 A B 1k i 44 vf 58k SR . 4N, pRi%i builtins.open §
os.open () A4 H 1) A 28 [0 R KA. 24 23 6] 3 5o WA RS S BB eR B 35 B B8
"R 4. AN, random.seed () B{ itertools.islice () XFEEIAR T iX R EE
B random 5 itertools - HISEEL .

namespace package -- iy 425 [A{4 PEP 420 5| A p—f U9 AE TR &8 package , 124 25 [0 A0 0] DAY
B AR TR, BRI Hregular package N[E), PFUREANEA __init_ .py .
FHAIZ Wmodule ,

nested scope -- {IREFEIIR 75—~ SGERBI NG HASERIGE S . B, 785 — ¥ P s PAS |
HIE B . R E RO S5 AR X o . A B S R T N2 1E
. B0, £RARNESWEN T2 RMmA SN . Bl nonlocal XEEF A ARFE AINZTEH
b

new-style class - FiAJe X H i E g T A TS 028 X IHFRIE 7658/ Python fiiAs 1, AT Bk
FKARENE A Python iy o RIGHEME, G140 __slots__  ffidfF. FHE/EME. __getattribute_ ().

object -- X4 ALATHARES (BYESME) PARTE XATH (k) BEdRE. object L@ ATAnew-style class [f)

0 — PP AR s I L & LY Python module, MR L, @i __path_ JEM:AY Python
[iz85 8

Y52 W regular package Fnamespace package.
parameter - J65 function (S)r%) 5 LIS, EARE AT IABEZA0 A argument (e SEvety
WE, 2M%%). HFHAES:

« positional-or-keyword : (IE BT, HEE— W DAL H S A AR DA 50 5T A2 %
AWES . FREOARES LR, BN foo A1 bar:

def func(foo, bar=None): ...

« positional-only: {{FROIE, & —H BB EL ARWS . (WRACETE 2w i1 R BUE X
WIESHNEFENZ R E A/ FRRES, BRI posonlyl Fil posonly2:
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def func(posonlyl, posonly2, /, positional or_keyword): ...

o keyword-only: {{FRIBET, F5E M HABHE M KBEFEAMNSE. AR XA FIE S v] 7 R
E LB S YR & AN A B IS B ETE SN AN S TS 2 ii— * ke X, By
Y kw_onlyl F kw_only2:

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

« var-positional: TZERIE, F5E P DAREE R — MEBEEER CCESE R T (PIEHAE 2
CEZMMESHZIG) . EMESEETEES ARG « e 3, BT H args:

’def func (*args, **kwargs): ... ‘

o var-keyword: WIARSCHET, 458 A DMRGME AR R G SA (PITEHAWE 2 0 B2 i X i
TSHZIE). RMESAEETETESAPRETMEA ** e L, BIA LR kwargs.

FES I VAR 45 E AT it B4, B R] AS Ll e S A0 i BRI -

712 Wargument REFLZH . SHE RS BIH R IR, inspect .Parameter 2, function —
T PA S PEP 362,

path entry -- Y42 A 0 import path WP — NI E, SW¥ipath based finder AR TE S AR,

path entry finder -- J#2 A N AEHRES AE— V8 X448 1] sys . path_hooks (Wllpath entry hook) IR 1) finder
MR ReiE i path entry 8 iksib .
55 A importlib.abc.PathEntryFinder DA TRESARA DA s IrsC B &1 1

path entry hook -- J& 1R A LNEyF —FH AT W NS, HEHITE QAT 2 R KR 2 path entry F RIS DL T REAS
H sys.path_hook |3k [Bl— path entry finder .,
path based finder -- J£ TR AR RS BHAR—FP Lk 12 & 48 5%, A[AE—ANimport path WA $R i .

path-like object -- R A R R FE— DU RS BRBN S . BREENE A LR — DRI str 80
bytes X4, WAIPAZR AL T os.PathLike HHUAIXT S . —ALFf os.PathLike HMUHIXTE
i@ os. £spath () REFEH N str B bytes BRI RAEHIE; os.fsdecode () Fl
os.fsencode () A[H4 I RIS str 8 bytes RBWLER ., XI5 & H PEP 519 5] A1,

PEP “Python #5107 WIZ X4 E . —A> PEP pi2— i it 34, Fik i Python 41 KARALE E , difliid
—> Python Ay E K HOgE BRI . PEP I 2452 SRS A A B AR BOAR AR B2 1S P A S 300 B
PEP W5 1E R4 =Bt s . WS A DX 4 R 1 A S i DA S R 5N Python (3% 1 UL R 4R 5
SCRA AL . PEP UMEE A SATAEAL X S 3R, I RS ) 2 L e A SR .

%11 PEP 1.

portion - {5y 4l — v AR A H SR SRS (] REAFICT — > zip SUPE) , HsE UL
PEP 420,

positional argument -- (i B B8 S Wargument,

provisional API -- £{52 APT 75& APL 24580 B HERTEAR ME 1Y 0] J5 AR A PEARIEZ AN Y T A 1. i
RIEE B A S FAERUL, EREHGARHC N, wln] BETER DI A8 A D2 R oL
THAT RGN (REUFEBRZED) . WA ESOE R BEIET - (UE APT#IAZ |
R TR B B R R O i e B A ] E X A
B2 A2 E APLRUE, [l 5 NARA Yt PN I G BRT Jy 587 —— AT 150 AR A DA
SRS B —Fh ) S AR R R T 5
X APAE B AR SR VR E PR RS AR TR E , AN 2 T MR RIS T BIG BT IN . 3615 I PEP 411,

provisional package -- 2[5t Z: Il provisional API ,
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Python 3000 Python 3.x %Ak Lk AUWERR (X4 FHERAS 3 i) A Afib R TTIA I B L T ) o A
PN “Py3k”.

Pythonic $55—> B ul— B USSR %5806 T Python 1 5 i RO XA IR S, AN & 68 A o 5 v )
AR R S BUACRS . 0, Python [ I WA SR (1] £or TEAIER A Py — A~ nl R AQR G AP T o0
o 2 MG S BAXREREH, NI ZAZE Python M AA I SR ] — DT T 4ds:

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

T FE . Y BE 157 5 B Pythonic (77 4R X FE:

for piece in food:
print (piece)

qualified name -- g #FR —UARUS D REIIAFR, R BB 42 Rt A b SO 26 bR
BEOTER) BT, MRE L PEP 3155, X T i ERIREFE, RELHRSGXRA7—E

>>> class C:

class D:

def meth (self):
pass

>>> C.__qgqualname
o
>>> C.D._ _gualname_
'Cc.D'
>>> C.D.meth. qgualname
'C.D.meth'

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

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

reference count -- 5|15 XHERE ST T ] AR . 24— X095 T8 BB, BB TRt
e 51RO Python AR R Uil # 2 AT WA, (H'E SR CPython SEILR)— N KHEICE . sys BRELE X
T—A> getrefcount () pREL, FEH G AT E R B4R EX L5 T4

regular package -- WL LG A Hpackage, BIAEEH—1 __init  .py UFHIH .
%% Wnamespace package

_slots__ —FPEYESE NI, L TS RS B S B 1S X R AR R S MR A BRI
IARGAT, RIS AIARD), St RORBAEDBAR UL RN, BN IR,
HH S RSB

sequence —ffiirerable, BSZRREAT _ getitem () FRER A VRMHRBRS TR TR VIR,
T —AREFHKER _ len_ () k. WERFAIZEAE 1ist, str. tuple filbytes., i
B dict 3 F  getitem () il _len (), HEHIANNETHSHARTES, FAEAERE
i AT & I immutable 587 AEREEL .

collections.abc.Sequence IR E X ENT - TMEFXEFEWNED, BIfE _ _getitem_ () F
_len_ () ZANNIINT count (), index (), _ contains__ () fll __reversed_ (). SZHIL
PR OB DA register () SR

Set comprehension -- JeArHE SR AT W (L ATGE A A S04 T2 IR B A A BV 5
results = {c for c in 'abracadabra' if c not in 'abc'} BAENFFEES (',
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'd'}. 20 comprehensions.
single dispatch -- Y53k —Ffigeneric function /PIRIE, HELHEHE T SIS BOLIEREN .
g P £ .

slice -- Y) )y W RS TR Esequence B—34 B 5. YR & @0 FARPRICREIE), 1E [1 H4AH
JINPAE ST, il variable_name[1:3:5]. HHES (FR) ARictENERMH slice X
%.

special method -- §§5% Jj ¥ — i Python [ Ak, RIS FER A THE & BRI ANARINSF 450 X
MR A FRIE AN AT 2o FFIRTT A SRS WL specialnames

statement -- {54 154 2FTFE (— MU “H) AR . — 4B A) AT DUE — A expression BT
SEEFISER, BIGN 1f. while B for.

text encoding -- SCA GRS A I TF Unicode 45 £ 20 i o 735 R O 4 i3 -

text file -- LA SCAE —FHAERS LS str X5 file object s 38— SCAS SCAFSE B3 2 7 1) — 4T 1) 72345 (R s
T H Bk Brext encoding . SCASCAFRIBIFAFEPASCAREL (Trr 30 'w') FTIFISCHE. sys.stdin,

sys.stdout PAM io.StringIO LM,
WS Ebinary file T RREVS S F 7 23t 2 ST AR

triple-quoted string -- 25|53 fFih HREAW = MELG] S (7) RFHRLS () WTFEH. ENTED6E
ESERSM A5 SRR TR A AR, B2 ZMAL. ENAVHRETATH NS AR
SR SRS SAING S, IF BT ARSI AT Jowh (] AT, TE S SORY 74 e IR I 4 1

type 257k iE— Python X4 @ TAH AR AFAKTRAEA —MZEA, BHNEXT R, AT
M __class__ J@ltk, gidifisd type (obj) KIRHL.

type alias -- JRRUHH, — I Y[E SR, B ZURHEIRAURIE A5 E PR RAT -
KRBV R i f 2 2002 Ao fon:

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:

pass

AT AR i Al

from typing import List, Tuple
Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass

Z ), typing #1 PEP 484, H it oIsE R 404k .

type hint -- MR annotarion J7A8 R FKIEPE. REUWTE S B0R FHETS & FUH LT,
R JE T 20T, Python ANZEIR$RAE, (HIEAXERASRAL - THAEMEMH, a8 IDE SR
ke HE .
AR RIEMER R B KRB AT DA typing.get_type_hints () RN, (HRHASEM
AHPAo
Z: I, typing Fl PEP 484, A X s REM TEAHA -

universal newlines - AT — 0 SCAHERO s, 501 A PGB A4 Al - Ui 0725
RAE "\n'., Windows IJZ5E '\r\n"' PAMIHIR Macintosh ({25 '\r'. = PEP 278 il PEP 3116
Ml bytes.splitlines () TEEZ HEUL.
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variable annotation -- & bRl WA EBE B M annotation.,

AERREAS RSB IR, n] s oy LKA

class C:
field: 'annotation'

AR EAREE TN AE R 2 e 0 BINDA T AR B2 int RAUM(E:

count: int = 0

A REBRETRYA I PEZH R I annassign —7 .
53 function annotation, PEP 484 1 PEP 526, H.rpxf L INFeA A

virtual environment -- JEIIIAEE —Fl R H PMER IR Z A Z1THIEREE, fuiF Python H PRI AR P AE L6 FN
F+4% Python 43 K ALK T4 2| [ — RS _Fiz 47 HAl Python W R F 91T M
W&, venv,

virtual machine -- JEHL — G 56 28 3 B A E LA TTE L. Python FE AAL o] $h AT 735 19 4 3 &3 T A K
Hbytecode.

Zen of Python -- Python Z#ifi 31| Python ¥it sl 547+, A BT R SEMXAIES . AEHLEAEN
FAER BSR4 P A" import this”,
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BARIELEFIRA S 14

18 e[ St Sphink  (—{# H(E] Python [EJH SCE ISRy 0 SCFJEREAS ) 1 F reStructured Text 4#57
1) SR s i L T 7 i

4l Python [ 5, i#ith A1) %5 ) I SCPRELERHEAR H BT TR . F AR IR A ik, 75 5 reporting-
bugs FUIH, [ESAHB . FoAM o Bapm B G A

B
» Fred L. Drake, Jr., J§i4f Python SC{ T R AW A DA — K B H1EH .
o A¥E reStructuredText F1 Docutils T.E.4H [ Docutils B2 ;
o Fredrik Lundh 54 Sphinx fEfBfY) Alternative Python Reference w13 H S L 0 T2 .

B.1 Python {895 Bk 1

#r % \#R¥[E] Python 1& 37 . Python 121 ik X AN Python [EJRA SCAFET kA . Python fT#(EIY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

TEFAE] Python A7 14458 g B Bk A 35 3 3 (AR 1 (BT SO - IRl BT B IR A 1y AL AP !
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appeNDIX G

JE Sh B

C.1 zR#pImE

Python 17 225 A T BN BABFE ¥4 (CWI, U https://www.cwi.nl/ ) f#) Guido van Rossum F 1990 4E4{;
W, AEA—T 1M ABC HiE & . 48 Python (35 T2 % H H A AR TTEK, Guido {52 H +
AR .

1995 4E, Guido 7£#52 Je WAN B E Z A 5T 22 7 (CNRI, 0, https://www.cnri.reston.va.us/ ) #k&EAth7E Python
ERTTAE, FFEIRE A T 2 AU

2000 471 H , Guido FI Python #%.00FF & |41 BA#4 %] BeOpen.com {247 T BeOpen PythonLabs [P\ . [F4E1 H ,
PythonLabs [#]BA%% | Digital Creations (¥} >}y Zope Corporation; [, https://www.zope.org/). 2001 4, Python #%{4:
H4g2x (PSF, I https://www.python.org/psf/) B{37., X@&—A>% A4 Python A1 3 HITH AL A1 @ ) IEE
221, Zope Corporation FL{F /& PSF 148 Bh ik 5 .

JTA ) Python FASHS IR (4 IR & X2 7 https://opensource.org/ ). Pisi I, #iKZ%L Python it
AJE GPL AN FRELE T RAMAEN .

LZfhRA | RE F i aEE GPL#%& 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI Py
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 | 2001 PSF 7w
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF P~
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF =
22 REE | 201 2001 %% | PSF =

ffilE): GPL 345 H A ERE Python {£ GPL R k7. 5 GPL A, Jiif Python ¥ W iEAR AL 53 R AB UG

W
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RIS, T TC R TR P Sk . GPL SRA R VF AT UE(E#S Python I DA HEAE GPL " AR5 A (1 5
HHERFAHENATT .

I ARZAE Guido 155 F TARRYSMIRG IR, (151X 28 KA A Wl E

C.2 FRER= LAIH 5 & A Python ByZRFRF0F M

Python BRI TR (I ARG PSE 38 7T 12 7033

M Python 3.8.6 JF4fr, SCREAH YA #AEHE AU A TR R TR 52 PSF VR ] PRSUNI SR 45 2 BSD 8+ HXE
VAT

K840 5 AE Python WA @B TR A VFAT . X LEVF Al & SAI R VAT Z N AU — 1 i . A7 KX 2t
AR SE RS RAE S I Tk 0y 78T 55 3.

C.2.1 FF PYTHON 3.8.20 #y PSF o] finil

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.8.20 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.8.20 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.8.20 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.8.20 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made to.

—Python
3.8.20.

4. PSF is making Python 3.8.20 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION..
—~OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.8.20 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.20
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.20, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach.
—~of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—~relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.8.20, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 ¢4 BEOPEN.COM o] fihil

BEOPEN PYTHON FFiE 4 AT 156 1 iR

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOEF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.

(Rt
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#EHE—1)
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 § CNRI #F o] tipil

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

(FItakss)
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law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 HF PYTHON 0.9.0 E 1.2 ) CWI #F o] HipiY

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.20 DOCUMEN-
TATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 Wi YT o] S8
AT Python % ATHLCTAG S5 =7 B b VAT RO , AT AR A28 LRI

C.3.1 Mersenne Twister

_random A E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 25 113,
. DA (FFH):

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C3.2 EEx

socket #HH ] getaddrinfo () fil getnameinfo () pREL, XLEpRELTFEAIDAE WIDE i H (http:/www.
wide.ad.jp/) Y EAMIE SCHEH

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " 'AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.33 RLEEFIRS

asynchat fil asyncore B4 DA R EEHA:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &8

http.cookies Bl &L FFEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITERR

trace HHALE DA I

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#§

uu AL DA AR

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML 23 =R A

xmlrpc.client fEHVEL S PARARH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

(Rt
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll fHELE DA EH:

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 fy42 AL 5 DA T FEHR:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

(Rt
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 3441 Marek Majkowski’ %} Dan Bernstein [ SipHash24 ZyERTSEI . BALS DL N AR HA:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c CHEHEE T CiBF 1Y dioa Ml strtod pREL, HI T4 C 1B 5 UK B BRI AR ER - TG 8, 1
David M. Gay [/ [E] 44 U IRA T, 1% 30424157 0] M http://www.netlib.org/fp/ F3%. 2009 4 3 H 16 iR 3|
4 B 46 SO 55 DA™ URCRR A/ 7T s

/****************************************************************
*
* The author of this software is David M. Gay.
*
* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % % ok %

*

*

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/
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C.3.12 OpenSSL

WEARBEAERGE AT, W hashlib, posix, ssl1, crypt S| OpenSSL Bk & dEfE. Mok, &M T
Python [#J Windows il Mac OS X ‘%% 7 7] fig td 4% OpenSSL FERY#E D1, Fr ATE AL 151 1} T OpenSSL 14 7]
U5 DL :

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

L T S I S N S S S S N S N S S TS N S S S A e I T S N S S S N
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SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

ERE I I S T S S S SN S N S N S e S N S N N S N S I R T S N N R .

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eayl@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1.

Redistributions of source code must retain the copyright

notice, this list of conditions and the following disclaimer.
Redistributions in binary form must reproduce the above copyright

notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

Eric Young (eay@cryptsoft.com)"

The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).

If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

(Rt
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THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ' "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]

L R I SR S I S N S N

/

C.3.13 expat

BRARH] ——with-system-expat FLE TH#, B pyexpat §JEHGE M5 expat JRAHE DA R

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.
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C.3.14 libffi

PRARMIN ——with-system-1ibffi WU THE, BN _ctypes ¥ HNE (17 libffi JHEH5 DIH Y

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘'Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ' "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

R ARG EAREIRY 21ib BAKIH ek T A, W 55 zlib JACR 8 DR 2 1ib 4%

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {#i W& M 3L IR EL T cfuhash T H:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

PRIEMH] ——with-system-1libmpdec FLE THIE, G0N _decimal FEHSE 427 libmpdec 45 D14
1.

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

(Rt
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THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N X EH

test £ (lib/test/xmltestdata/c14n-20/) 1] C14N2.0 iR 2= {4 Sk P+ W3C W 35 https://www.w3.org/TR/
xml-c14n2-testcases/ , FAR$E BSD ¥F0[IE (=432M) %47:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that
the following conditions are met:

« Redistributions of works must retain the original copyright notice, this list of conditions and the fol-
lowing disclaimer.

o Redistributions in binary form must reproduce the original copyright notice, this list of conditions and
the following disclaimer in the documentation and/or other materials provided with the distribution.

o Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS”
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBU-
TORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUP-
TION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY
WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.
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Python FI3& 4 3042
Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com {4 & —JJHEF] .

Copyright © 1995-2000 Corporation for National Research Initiatives {3 EH — 4 HEF] .
Copyright © 1991-1995 Stichting Mathematisch Centrum 14 & —4JHEF] .
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_ future_ , 117
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A
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attribute -— B, 114
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documentation strings, 23, 31
duck-typing —— ¥ %A, 116

E
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F
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file
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PATH, 47, 111
path
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