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ol w7 ALHENE FEet zr Ty dojJUrth EAA A5 T2 AA AF 2l
sk 2tdsti s ERAQ I AlTdUch ol M2 fobgt £ I 54 Ehol 3 (typing) = A ¥ st
A ZE e doJ2A, i SHEZL S A4 9oA 23HE A4 mE S8 2239 7lde|
oA FF = AFFYUh

ol AH Z o} TR HF ol B g+ oAb utol 2] PEjE Sho] A §) Abo] E, https://www.
python.org/, ol Al #52 AF = 1L, AFFA 2 5 AsUth 22 Aol EE A4AE0] F852 AlF st
T EE Z2IW, EF, FASY EzRUY HIE 2FF

golH JHZEH=C U CH+ (B ColA T 7 thE dolS) 2 FdH A U At 725 ¢4
F7He ¢ 5yt ghol M2 1 A4S 7 S8 ZE IS A S Ao 2 E A

o] StF A= FHol A Aoj et A|AF Y] 7|2 W H 7555 A4 flo] 70t Feol JE =z HE A4
AR T =T FAT BE A A7 5 YA o] 7] w7l L zeploA ¢l = At

EZ AN ST RES t3 AL library-index S H A 2. reference-index & 1 ojof] t] 3t = ¢ 3 4] 2 <
Ao E AlFgdUrh C u C++ E 27335} # A extending-index 2} c-api-index 2 ] oA 2. lo] M-S Zo] YA
O&E AEE wsyth

o] ZtF A= ZZ A o] AL A= 5HA] S5 UTh BE V5. TR Al S, A Ao A AR H = 752 A
T agsUth Al stol MY 71 SRS 7|5 E5S A7, o] stk A o] T gk A A A
AFEZ AFFUTLE o] A E g2 Folle gto|H Rt 22 23S 24T 4= 914, library-index of] 7] &
T3t stol A gtoj B g] RESO el 5 ¢ Q= Ev7E Adth
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CHAPTER 1

1SS
p=l
i
40
N

o 2] Ho] AFE S wol AT, A2 AE 85T AL AL WA ULk o & o], Be gaE
S e Ad-sAeT A7, AR LSS Bie R o] 2L A A A ST 48 5 A5
o). o} AT 22w 3k A wre] o] e o] AL GUI S8 T2 g, B ek A S BEn 4 Ad U
ghop of 2 o] A 2z E o] ALAIEHH, of 8] C/Cr+/lava 2ho] B2 2] 52 23 A gial ofgt & 4 9w,
QulA 9l TEAL/ATAEAEA DT o] YT mehs A2 AR Pk AW T 2holn
Helee B HAE A9 =S FAAT), HAE TE 4o e sk A4S BAA Uk
3 o E ALg e Z2 1AL AP, 2As] AL o} AAE AART PHNL AA e 5
&tk

Shol ML vz ol B 98 Aok,

You could write a Unix shell script or Windows batch files for some of these tasks, but shell scripts are best at moving
around files and changing text data, not well-suited for GUI applications or games. You could write a C/C++/Java
program, but it can take a lot of development time to get even a first-draft program. Python is simpler to use, available
on Windows, macOS, and Unix operating systems, and will help you get the job done more quickly.

Jpo] M2 Aol ZhekskAI R, Atz 2 22O dojdu], A AT HEY W] st E Y o g
FREATSL ARG 2202 AR A DS AT Wi, shoj 2 CHT A4 g o2 AAE
Agota, AT I 9l 2L 1aEd AP ES WSt d5Uth o Rk A8 F 5 o+
of Awk Ut Perl 24 T @2 24| g ol €271 Qledl, 22 dA = -] @2 AE0] Hol= o5 ol &
ARgStE AT Fol oA 4 A 5 lF Ytk

oM o] ZRIWZ o] REE UE 5 UEF 3tt], 2t RE2 THE Jtoj i 22 T3 o A
NS 5 AFUh R #F REEC ettt oqejfe] 223 7|22 AHE AU hol A
Z2 IS 7] A A2 8T 5 AsUth o] REol= Y &, N2" 55, 250 2T
Hl=d], A2 o] Tk & 28 GUI = A ] 3 Qg 5] o] A% So] 9t}

holx2 Azl g A YgUrh AL F3 dAVE 8 glonz i AZHE 43 dEsE U
AHZ e & 3P o2 AL T = QlofA], Ao 755 AP aA, 20 WEd Z2I39WS THEAY,
G E 22 238 ntEo]7te 59 34 ES HAES Y 45Utk 083 gak8 A4tz o) 71 & It
stolM-e AL g7 H4A 22 IS AT 5 IAEF FUh FtolH 22T WL 2] 71A] o] {FE T2
7159 C, C++, Java ZZ I 5o v 3f) ZHE ok
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« B FEE ZE QA E2rE T8 o] R YT

o WL AR Adde] B g gtk
ol We 37 715 stk C2 =2 awsle He orpd, A Z e Ho| Az U sy Asde 27
A, AA AN HY 257 2 A L dlol Y g FE 2 Uk Al2E = gol B g (71e AR Al
T Spo] B ) ol JJr"]"‘q Z22IS A28 AFUth A sfojdo Mg dotd, CE e 5§
=20l shol A Qe Zel B g A Aske] 1 38 meorgle] Bgolt By dojz A8 5 A5

v}l o] 2= ©] 52 “Monty Python’ s Flying Circus” 2}<= BBC sk ]| A ‘iﬂri Zlo)aL, 9572k obFd HE ol
e Ut EA A Monty Python®] 5 5= &38te A2 s15d AL £ obzh, A= syt

oA of 2]F-2 ol Hofl A TR AJE AL F B AA S Stk d A AJ Ut Ao Sl P FL2
W2 AR skE 2ol 7] 2o, o] e A E QoA A ol dH = ElEi £ WA E e ddyth

h =
FEE AL TEe AHIUTh AL F AT FE JE ARAY, o] o

ok oA, ez

2 rolAEE AN AL % DR

A9 Uel A shol Al dlejsh A 2d og A5 S Bal £ Th A0E B4, £, A8
Gol A BTN G BEL AR, VA FO R o8] 9k AHg A A e Fel 2ok 2 e IF AEES EUT




CHAPTER 2

oM QIE{=Z2[Bf ArEStH7 |

o] A Z8]El= % /usr/local/bin/python3.9 o] AXE Uk U2~ Ao A 2] /usr/
local/binE& do BWH:

python3.9

S Ao P AT 5 5! dE=Z et A S tEE e Age i g7 wi,
e g4w S TUTh e sho A AE L A28 Bel Aol A AT B AETh (18 Sol,

/usr/local/python & & AFZHE= XY Yh)

mlo] 324w E 2Eo]o] A X8 o] Alo] i AES A 2H o] A, pythons. 9 B H-2 A8
th pyexe 5718 BN YO W, py BHE AHE T 5 DEUTh ol HS TE 5 THE S setting-envvars
RS

712 Z E = E o A EOF(end-of-file) A} (F Y 20| A= Control-D, 9= A= Control-2)E Y HSA
QEZ2]E) 7} £ 831, £5 Al SEE0 o] FUTE. o] Mol F51A BT quit () BRL e A

AezelHE FEAD 5 dFu

918} 2 2] B} &= GNU Readline ko] Hej 2] & A 3hs A 28lol 4 & B4 71502 d3l3 87, sl 250 A%
S 84 58 AFHUT obhe BYY Aol AFH A HAs o mE PYe S mgaeo )
Control-p & A ek AU ® Sh 227} dobe B Axlo] 21905 3 1% Utk 99 7o) o o
% 1o G5 0 2 54 m 6 HA. SR8 AT A s o &
A4 ol AFHA e AQUTE AR Zol A £AE A7) A5 WA o] 28 SR 5 9l
S]=S

Qe zelE s o A% fYs AT FAGUh uy FH o TF o] 92D Jeh2 AR W, o)
=99 dn dgthithAdu g Aie TG sl RE g on A4 dHE Y 22

L 2ol A, hol 1 3x QB e Bl M python o] ekt o] B9 ¥ SFA R AAH A e, B AN £ sholH 2x 2
o3t FE A FE S 7] AU
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JE =z HE Adstes + HA PH-2 python —-¢ command [arg] ... AT, command o Y= T3F=
S APFUch A —c FAo G sho]H FF2 55 Al A ‘3%’?&4“17} AE Ty T
FEAEE 3357 w) Fof|, command AA S AW R 7 ANFE Aol EH5UTh

2 oW BEEL A2THEZE LR 7 JHYTh python -m module [arg] ... EZ AP ¢+
dl, 1] module & 422~ 942 A2 WS HH3Pol dHI AXH A=A Pyt

2THE Fdo| AR E ul, 2 2T HES AP Fof| 5}y R=2 o7k Zlo] Al w7} 5 Ut
2T YPE o -1 & Agehd gyt

= a3 3L using-on-general o A 2HS 4= A5 T

—

211 CIX} ME

2AYE o] 5 F719 QIAE ) °1F4 HEHE AGE o], ALY 5508 HIH T sys BEY argv
Hao AAZAFH Yt} import sys S AFR3A] o] Eioﬂ Hz
A2TAYHER F7H AAE gle A2, sys.argv[0] S ¥
dYgLS 53 th 2 #9¥ sys.argv(0] & '-' ZFHYTh —ccommandﬂ/\}%ﬂ“d sys.argv[0] = '-c'
2 AAE YU -mmodule ©) AFEEH sys.argv[0] = 252 Z) F29Yo] §YUt) -c command Y -m
module ¥ °] L& FAE-2 Fto|x A Z 7 & EOW 1 g E oy REo] A3t R sys.argv

ty oA 92w, Qe el e/ i3 BE 2 ST BPUTh o] BEAL /B mEZE &

1g 2 ASet), BE A e R An AZ Ut (o) # 22 BUA 9 olol A
HEZEREFASE LY, 1 EHOE A A AYUTH( . ). Qe melEE A
17 Aol 1 ME o A4A BAE £ B9 WAAE 2

(N B oR
A o > oH
o
W)
il
ro
2

$ python3.9

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

[GCC 4.8.2] on linux

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

e

S3UE & SAW, ol 49 if o] e FYth

il

oo AL oY E8 IHY L2 ES P )

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

Be careful not to fall off!

3l Reof tiel B & Aok, Tty R = & HAL.

6 Chapter 2. 1mlO|M QIE{Z2|E{ AI235}7|
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221 AA A QTG

NEAo g stolp £ YL UTF8C 2 A3E B Ao 2 HFHULh o] AT A it dojo

MRS RAE S A B AR, 24 Sl A @A AL S ST (AR R el e el
© 4 ASCI £ A2k A AL AL £33 izt B8 ZEo| A o] Bl & w2 Ao] Feith) o EAES

E% guz Ms} 7 Ao A B 717 o] UTF-8 9L 91413 of 5131, of ool £ w8 £A2

ARG S e 2B AL oF Tt

AT S 713k olo Aoz e n, shale] A Fol SUF Fule] 24 £ Fos) ok Utk £PL
1854t

’# *— coding: encoding —*

encoding & 1to] M o] A P 3t T Y| (codecs) F dFLto] oF .

& E°l, Windows-1252 13 J& AFS3t=F Adst W, £ I = 9pd o] 3 &2 o] FA Hojof P th:

N

’# —-*— coding: cpl252 —*-

A& A2 B7HA o9& 2 FET} 2 MW (shebang)” = 2 Al ZFehE 34Ut o] 9ol I3 d
AAL T A Zof EolztUrh ol & Eof:

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

2.2, 2lET2|E{Q} &4 7



Python Tutorial, £A| H{H™ 3.9.23

8 Chapter 2. 1mlO|M QIE{Z2|E{ AI235}7|



CHAPTER 3

Thgol L cllol A, 98T 2HL ZEZE(R> 9 )9 £ o H 2 TEE
: :

Yok A1 E Qa5 814
ZEsE} S W ZERE Ho] ok RE AES dYslol YUth ZEEER A45A) Ft FES
Qe zelE/t 25 ASYUh o)A Hx mERE 9o o FAE Gt FL W 5 AYsof Arke
S0 oA L ol 22 2T 3FL B PuQu

o] A A et B ot (Y ZELEA JYT & AT EAE) FHL TP A5 Ut 5hol
AN A FAHL A FA 4, 2 A AT 2] 27 ol U th FHL 2 ALl A AT 2= 9L,
FWo| L} IE Fof he £E AFUTh AW EAD AHD Qo Sol 2 5 GHUTh 24D A
ol ST s Al EAE FA o] oot A £A4Y B FAL e ojn) g Fs AD) I8

olaL, stol o] hAstA| gk whE, S AH T W Al = F Utk

7HA A& Syt

oY

# 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."
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3.1 IiO|ME ALT|Z AFESHY|

R 7HA] Zrekek vbold WS ARG g AT JHZEHE AYsta V2 2FXE, >>>, E Ve A 8.
2

3.1.1 %X}
Qe el E = 7 A 2 A5 Utk ER42 95E g2 Stk B84 2P 2agyh
b5,/ AAAEE YR ThE dolE (o8 So, Ao} O AW SRR BE () & R0

Mg oS Sol:

>>> 2 + 2

4

>>> 50 - 5%*¢

20

>>> (50 — 5*6) / 4

5.0

>>> 8 / 5 # division always returns a floating point number
1.6

A (S E012,4,20€ int FYUth 2577 e AS (& 501 5.0,1.6)2 float FYYTH ]

A4 AN A 52 FE N B B A4 3] s o g U T
WAl () © B4 floar EAFUTE A5 Al O (A4 R ¢lo) A4 20E doHH /) A4S
AHgshE PuUTh U A g doew s & A8 4 A5 th

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

5.666666666666667

>>>

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

5

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

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

17

gtolRol| A= AFA TS ALT o ** AXAE AHS T TH:

>>> 5 ** 2 # 5 squared

25

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

o
v}
o
=
ot
o
[l
ot
[kl
[
2
=
=5
>,
i
rlr
it
1%
rlo
ge
o[>
v

Hpo] g ui& 55 (=) AP o 4
t}:

>>> width = 20

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

A7 Ao o) A b= wl (Fre W ohAl k= w) ARS st L Al =58k 212 ol ¥
Pox b Hop 2 AES 0B, —30x2 £ - (34+2) RAAE A A -9 b HUth 9 A e
% % Uth

2

i
w [119,
lo
vy
<
A

1=}
n
it
>
>
op
i
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>>> n # try to access an undefined variable
Traceback (most recent call last):

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

A2 HAR o7 Y3 Th A2 o2 39 v d Ak
c}:

4

i

rr
re
r>~
)
rr
oX,
4
&
re
3
)
et
>
-
u
29
clok
o
<

>> 4 * 3,75 - 1
14.0

38 BT oA, upx]ako] o1 =H
), A4 olo] /7175 o A AL o ml g o

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

>>> price +
113.0625
>>> round(_, 2)
113.06

42
"
U,

int & float of §3l, Fto] WL Dec
2% o AT 5 2

flo >

2R = AL 97w b3 AR
=

M$FW

offL ot o,
oy Toem

-
@

cimal ¢JY Fraction 59 tf2 o] AEE A YY) FojH2
dl, s FHE 7t 7= 5 U g AuAFE AU (o] & £ 3+57).

e

3.1.2 EXIH

SAghe WA R, shol WL BALE OHE 4 gled oje) A o R FIFUTh F2ueR( ... )Y
SR MEEHE T AU EF 22 2HE FUDE. 2R E o)A T uj=\ EAET
T Asyth

>>> 'spam eggs' # single quotes

'spam eggs'

>>> 'doesn\'t' # use \' to escape the single quote...

"doesn't"

>>> "doesn't" # ...or use double quotes instead

"doesn't"

>>> '"Yes," they said.'

'"Yes," they said.’

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

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

3 d AHZ AN, 8 FALL BERE SN I, 55 FAELS o SUANE o]0
Utk W2 488 A% et Bolx (x| F/RIM A & Joh), F EALL F5FUh EAL O]
AowgRe 2P FhERE X0 oW TR AR AL, T 99 A A2upgEt
AHEFHUTE print () e SR E Qe ojaAo)gE 54 A MM Y AV AR 24
Rhs oYtk

2Uhe o] 5 2E), \n T} LL S5 EASL ALUSR( ... ) BULE(. . o)A 2L A A5y B 2 FUF
Aol AL E ol A " & ol A1 FT DA G BT\ = o] 27 0] 3 A Ak FUTH, 1 A AR Arhe AU

3.1. HO|ME A ATIZ AFESH| 11
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>>> '""Isn\'t," they said.'

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

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

"Isn't," they said.

>>> 5 = 'First line.\nSecond line.' # \n means newline
>>> s # without print(), \n is included in the output
'First line.\nSecond line.'

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

Second line.

\ FHoll et B 5S¢ 222 AFEHA 3t AR Svhd, A 2 ol r & 294 & BAE (raw
string) < WHE = 5 th

>>> 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

EAQ HRL o] $2 AW £ AT B UL A4S WERE NI AT
PR L S Y7 B A B0 R BAde] ERH UL AW E Bol \ B 2o o2 BT
= g5tk o o:
print (u " H\
Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

nn ll)

£ ol 2B 2P (R AA AYEA EFH A G Aol 25 2):

Usage: thingy [OPTIONS]

-h Display this usage message
-H hostname Hostname to connect to
FALL + AAAR o] ol B o], * ANAR WEA D S Ay

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

T ol e EAE B HE (5, mhaEE SUAA AS) 7 dESA et AHE o o]o] Fo] YT

>>> 'Py' 'thon'
'Python'’

o) 15 7 BAGL #ANA G S8 L8 Y%tk

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

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

o7l 4 F o] g devt HgE ¥ A R@ A= FeHA FsyTh

H

12 Chapter 3. m}O|¥M 2| ZH2fEH A T4
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>>> 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

MEE7E 22 W5o £A AP olololel W + & ALgsloF Fuith

>>> prefix + 'thon'

'Python'

FAge Adda (MH 2aYE) D 5 dsUth 30 2A47 A2 00] S P Uth BA4E 93 0 RS
2L glEuth B dol7h 19 BAG U

>>> word = 'Python'

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

IPI

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

lnl

At 25718 $E e, BoA e Atk

>>> word[-1] # last character

lnl

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

>>> word[-6]

IPI

0207} Zomz, 29 AYat 104 AZeThe o] FE5HA 2.

ro,
fin}
o,
=2
n)
:?L_"
>
)
©
o,
o
g
%
bt
B
o
A
A
&
ro
i)
o,
-
)
i)
M
)
i
ne
rir
fin)
>
ofo
i)
rlr
rE
EE.
|y
i)
o
o>
rlo
4z
M

FALE (substring) & L+ ol AHSH Ut

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

Sefols QU At W /) R 2 AHUTh A WA ANAZ ASHY 80 o] ASH L, F A
Qe 27} ek w s B ghow Sebo] 4 Bt £AAY Fol 7t AL H Uk,

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

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

lon'

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

ku
Ho
.
M
Y
rlr
o) |

Py 29 A ke Aol S shAl L. of wo

3.1. HO|ME AH A2 AIRE}Y| 13
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>>> word[:2] + word[2:]

'Python'

>>> word[:4] + word[4:]

'Python'

Gehol 7t BT PHE 15k B 1A e A £AE Aol 94218 el Ankn sk
AYUrh A A4 £2] A% ZAA0GUTh A EAEE THE BALY LEZE ZAL A9 20
ol HUth & E°:

Fo—— b — b —————+
' Pl y |l t |l h|oln|
e i At S
0 1 2 3 4 5 6

e 06 9 1A HoAF I, 5 WA AL S5 2o AWASL HelFUTh i
ehol i 9 = W& Eol1 AA Aol o] BAEER THH Uk
ohd AYAEY AR, F e 2 BF 09 ol ATk Seho]2e) Aol

rlr

n:ﬂ

el A ko] APyt oS

292 Adas AgsE AL oy AUtk

>>> 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

A5, WS Motk Sebol & el sk Sebol 4@ W FEHA AP

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

>>> word[42:]
T

sholdl BAE & WA T 4 Qo — Bl olekm Fuch ae M B s 32 9120 o9 shelx
3t o2 ot
>>> 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

the Aol B she, A2 TS el o

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

>>> word[:2] + 'py'
'"Pypy’

14 Chapter 3. TlO|M2| Zt2F5H AT
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>>> s = 'supercalifragilisticexpialidocious'
>>> len(s)
34

o ®7):

o
=2
formatstrings str.format () &2 214

old-string-formatting ©]3Zol| A FAEZ & ALAF A E ol AFE-Sh= o A W4 9] Z v e of] A3l & T A 5HA
A9 3k 94 Th

3.1.3 E|AE

,q. HEeE e Yol & B AH2H = o8] 71R A9 E (compound) A+E 32 <11 5t 7}
B §EA 0] i AL P 2E St U 2T Abolo] A ER THA (T B9 BEog £AD + dein
AEEAEOE R FRES TR 5 AAW, FREC BF 22 3 A Be o

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

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

EAQ(YI, e RE W ADS FE)AY elast ddgsta &etol 4T 5 9

hit)3
T
A

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

1

>>> squares[—1]

25

>>> squares[—-3:] # slicing returns a new list

[9, 16, 25]

BEPols e RHT FRES TSR M dAES BUFUD o)k b3 2L sol 2}
PrEY Ee Fe BALS BeRTh YT

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

B AEE ojo]20]7] 22 dit= Atk

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

29 BAGTHE g, dAEE /bl JUTh 3 U8 WA T & dsyith

>>> cubes = [1, 8, 27, 65, 125] # something's wrong here
>>> 4 ** 3 # the cube of 4 is 64, not 65!

64

>>> cubes[3] = 64 # replace the wrong value

>>> cubes
(1, 8, 27, 64, 125]

append () ™| (method) (1ol w4 =0l th3l| Tf ZpA 3] Lok AU TH € AHEsHE BB L Lo A

Ae
F52 #1845 gtk

3.1. HO|ME A ATIZ AFESH| 15
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>>> 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]

<setolzo] i dste A 7he ], Bl o] AT 5 AL, BE FES AT 22 S U

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

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

>>> # replace some values

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

>>> letters

[‘a', 'b', 'c', 'n', 'B', 'f', 'g'l

>>> # now remove them

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

>>> letters

[ta', 'b', "E', 'g'l

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

>>> letters

[]

W3 @5 len() £ F2EdE APk

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

PAEE THE TR YFUh (e P2EE £38te g 2EE WFUD. A& Eol:

>>> a = ['a', 'b', 'c']

>>> n (1, 2, 31

>>> x = [a, n]

>>> X

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

[lal, lbl, lcl]
>>> x[0][1]
lbl

of, kA d | H

> HL
iy}
Ir
v
ol I
4
ol
i)
[o
fu
k=)
o
)
filo
>
ofo
ek
4>
30,
>
<
Iy
2
it
i

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

(THS seTATol A1)

16 Chapter 3. mlo|M2| ZI2fSE A TH
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R s S e e P I )

0 U w N -

2 £F3h3 &tk 95 a b o A0 g0} o] Bk whA 2 Zof 4
ThAl AFg L, Bl o] o ShbekE o] R0] X 7] Mol $e] AT ] BE ALEUTh £
A ATl = A4k vk,

Eia < 10)0] Fel 5o AWE UTh o} uhR7FA = sho] el 4 0 o] ofy
R

=]
(o
1>
flo
;
-
4z
fnj
to
rlu
1B
[o
fu
N
2

wE ASE 2ol 02 AAAYT AL BALo B AE (A BE 7 AD2) 7D 45
Q1] Aol 710 o] ol AL B ol i, Wl AAaE AR AU o] ool A A8 3 A= 2reka )
2YUTH BF @ QAR Co 2o o7 BaH U < (FTh, > (2Th), — (BTh, <= (2A}
2oh, >= (@AY 2T, 1= (hzh

229 vht] (body) &SI/ FUTh Folzv] sholHl A B3L Polg 2 F A
ot ZEZEo| A 247 Sof 22 Zol A (tab) o] L} B (space) & I F 3 of FLITh. AA Ao 2
H,E W72 LA S T B shol A TES 1o HUTh AR HAE B S A4S
Sojx] )5S ARHUL. BHES g Pos dUT P 2L Lels] A3 W =S G5 o
FUTh (4717 AA A 2L JEEA A4S 5 Q7] g e 2L BEo] e RE
F2 22 FUE Fojn] Hojop ol TS &

print () P4E Fol2 ARES g ATk o A}, 452 g BALE BhFE P oA
(A7) A A B AT} o)) sl sh BAAL 1 Jole AT e BAde
W2 E glo] 2 1, AR ol & Mzke] AP UTE THA oA Ao By FA EWYE 5
Sl%rvick

>>> i = 256*256

>>> print ('The value of i is', 1)

The value of 1 is 65536

(>

o
=

7INE AAbend = 29 2o TFH = NIZAEAAGAUL 9= & ALE 217 8t

o) A28 o)

>>> a, b =20, 1

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

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

32. ZZOeiUeZo HA

17

oo
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'_J
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il
to
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f
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o
X
flo
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rlu
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9
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v
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e
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2
ro
[oh
al(f
Y
9
Bl
e
o
S
>
ofo
)
K
iv
llf
1o

o= 7Hg F G 2F B2 if £ Ad U ol E Sl

>>> x = int (input ("Please enter an integer: "))
Please enter an integer: 42
>>> if x < 0:

x = 0

print ('Negative changed to zero')

. elif x ==

print ('Zero'")
. elif x ==

print ('Single')
. else:

print ('More')

More

QAL o] 1] e1if B2 918 4 9L, else B ARAYULh AT elif & ‘eheif o £ &
e, 13 Eof 27 S 7] BL ] SEFUTE 16 o 014 - elif - ADAL HE Qo] S ol A 2]
switch Y case & thAlgyrch

Ll
=
|-

19
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4.2 for &

shol ol A for #& C v} shazkol 4 AH§3HE 23k ok thg U th (GRAT A ) 4 £A49) 144 A
LB IH A 1 CHD AEAT AN G DA TA 2 A JAL £ A A AL
Steldlel for B2 Aol NHa amd AR FREE 2N AL £

Gtk o8 Sof (2ol ohueh:

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

AL o Heo] = s 9 2L AAMS £ AT E TEL SutEA FASES BEY] WEUTh A,
HE Ay BAROT 228 BEAG A AAAL BEL Zo] B Fugth

# 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 () &t

A AALz olHEolER B2 oW, W & range () 7F A FUH. T E& WYtk

>>> for i in range(5):

print (i)
6..
1
2
3
4
T} HEAAE el Eiﬂ 2] 95Ut range (10) = 10709 3he =0, 2] 10 Al A2 9
FEES shel 7l St QgAY Tk WY O $AR AZSA L, O SR (8524 7hs
Gtk ol 2 o] 21S ‘¥ (step)” o] 2}l ¥§ yth AA sk A% 7Fe gyt

>>> list (range (5, 10))
[5, 6, 7, 8, 9]

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

(THS seTATol A1)
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R s S e e P I )

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

AR Q2GR olg#o] = el W, the A H range ) % len() & AT 4 9

>

Ytk

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

3 little
4 lamb

stARE, 18 o] tf-2-2, enumerate () 45 25 Aol AHPPUth FZ HAY E EAS

WS T A5 o] 43t Lol Dol

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

B 45 range ) 7H e E AL G229 AR Y FASA T, A F2ES obg ek ol Helol =@
W AShe AAL FEES SAHE Se Rt AH AT, AAZ P 2ES WEA Gobd B AGF

Jet.

1§ AR o E ¢ oleki REULT B0l £8 w7hA] L) FRES AL 5 9
A3 B v g sl 4 o B

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

Later we will see more functions that return iterables and take iterables as arguments. In chapter A} & =%, we will
discuss in more detail about 1ist ().

4.4 29| break 2} continue &, 12|11 else &M

o)

reak ¥, CA 8, 714 7}7]}0] A £ M= for Ywhile FZ2HE WA UrHA @5 Y th
Selse & 7HA & YUtk F27} olE[ 2B oy (For o] A-9) 2 0] ARl o] A (while
Zagu A9 HE}. SHARE F 27t break 02 SR W AP A Gtk 258 Fe

Sl 2ol A AU o

o Hu
d&lm
M

[kl
it _{0

o

>>> for n in range (2, 10):
for x in range (2, n):
if n % x == 0:
print (n, 'equals', x, '*', n//x)
break
else:
# loop fell through without finding a factor
print(n, 'is a prime number')

2 is a prime number

(THS sTeTATol A1)

44. 29| break 2} continue &, 12|11 else & 21
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R s S e e P I )

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

O 00 J o U > W

(1AL e Z=J Ytk AA S ST else AL if 0] of g} for Fxzof] £t}

F2o} A AHEE o, else B2 if —ril‘/} try —‘%4 else A} H]ek Hol Wi try £9 else
HL o9 7]- \Q/\g'&]-x] oo uf] AdE 1 —L./] else 2L break 7 HASHA 2w AFFYth try E3F
of| 9] of] 3t A & 141+°L° @lﬂ Xﬁlﬂow £ HASL.

continue &2, A CollA WHF UL T2 T o] g | o] d ol A A &8t = 5 sy th:

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

o

if num % ==

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 &

pras B2 AIFIE 9 G5 BYHOE £

% gk g

m&al
]LI
n;%
)
A
e,
)
ek
e
o
0
o
2
>
ofo

8 HA R 2

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

pass

pass7HAHE 4 9 THE FAE A LES AQT W B4 U 2 A uhr o) A2l A SE A, AR
o) B 244 420l A A2 4 AA T pass £ 283 £AHYIT

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

22 Chapter 4. 7|E} M0 S& =F
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ol

4.6 34 Mo

k71

ulle

% U ok

R £9€ 99 FEAA 2YSHE B4E B

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

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

AYE det = B4 AFG T B4 o] 20 B2 Aol P4 v As5e] BEo] HuEUT

ox,
1o
i

P40l vpel S YA B0 T FolA A A 3, W= Al Soj 7] £ of of g .

P4 ko) A WA FAe Aedes BAd dE gl B 4+ dwUth o $A4Y A HRS Be £
WElo) 8 B, 2 5 AE Y (docsming U Th (SAE 0] o2 ApA R o EL e o 4 £ Abd of
UEUth) S2ERS ARESIA 2t olu A E dEAE AF AP AU AHSAEel HEEer 2
EE AR A o £ B0 dslth el Rl AATE To] XYL AR AL FL
AU 1oy 2L Solt Aol F4vt

P40 AYL B2 A WFES AT A AR ol B BEUL F 0 FAACR, G mE
He s #e A9 AE ol AUy wtde] i Fxe WA A9 A2 HolES &t
A AR O] BE B T, Ao R g o] S50 Hlo| e AP 2eA, F2E St AT e,
A MRS Se A G MESS G4 oA A4 gol A 5 YUt (AY 45 E global
2o 2 YASHAY A= dF42 & nonlocal B o2 WA|BHA] k= o] Ah

Bl o] & o] gh5 ol R Tk,

W5 At B4 ol B AR A Hol2
AR E AgA A o AT TE o]
o AHgE 5= g5k

>>> fib

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

>>> £(100)

0112 358 13 21 34 55 89

£ Qo152 A AT, £ib 7} ghe BT A 9] W) F47t objeh ZRAA D 24T 5 A
th. A4, return o] Qi B4 E e SeFUTH 12 W d gho] /1 A ¥ o] ZhS None o] 2l £
Gt 0] S YU, None °] 88 423 grolehd, AB mel B & BE None g 2L AAFUth
% 27 Aathd print () & A2+ AF Utk

>>> fib (0)
>>> print (£ib(0))
None

rlr
A5
|-O|l
i
>
N
rg
i
2
oM,
o

VAR &, A Zzxol| 93 55 (call by object reference) ©) T £2 3], 7 AR 7L AL W, 52
%4 S ME QLT (71 ol 2ol G538 FEITh,

4.6.

ok

b A ol517| 23
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daels 4], FH A 299 £AE BAEE SHFE B4 A4 A% DT
>>> def fib2(n): # return Fibonacci series up to n
"""Return a list containing the Fibonacci series up to n."""
result = []
a, b=20, 1
while a < n:
result.append(a) # see below

a, b = b, atb
return result

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

A9, o] dl= g 74 A stell 7)eg Bl yth

return 2 FFZHEH S 20 BEASA 5 UTH 84 AR} @l return 2 Nones 8%
Uth 3o 2oz Wojxd I A None S S8 F Ut

7 result.append(a) L B 2E AA| resultd HAEE TE&3 T
&4 0]3 obj.methodname 2}3 o] & Bl A=, obj= o|®H 2 a
methodname + AR 2] ol )| FoJ A WA =9 o] F YU th ot J-2 ot
ANETGE P HAEE ZEST gl B2 o5 7HE = s Ut (2
g PP HMEE A= Ao 7hsFUth e AE HAL) oo

AA = o] AdFUThH 845 H2ES o QU o] dlofA
[a] &} &53HA T o] &4 9Tt

o B =
ool >,

DA A Iy

S oo [0 2

[>
it

fo
rr
=2
>
[
n o

rr
=
0]

4.7 et Mo ¢ H 7|

AANAA he A5 ISR F4E 5 A% A5 FUTh A 1A YA o] Qi 28 5 BT

%28 Qe 4L shht 204 A5 7B ghe At AQTh AolE AR E 4L A5
s Q :

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

a2

=
e X B B3 oAU ADF|A]: ask_ok ("I T i ATAMR ")
l'

2]
o AEA AL S-S AT A ask_ok (' FrElg FAME FH TR, 2)

24 Chapter 4. J|E} H|0{ SE =31
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c EE BE AAE AFH A ask_ok (" A FAME FE TR, 2, A, A ofHe s g
rMt)

ol A& in 7| EE 27 s Uth AlAA7F oW Zhe 7= 4] obd A€ AAM Y o
71T T B A BAH A J' 2Tz A Fe YT 2 A

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

i=2o
£0
58 AU
F9@ FolAg: 71 Bge o8 3wk ghe] ZHPUTH ol A ko] PaEr} gAY e} R
Ze)2e] Aadast 22 by AR D uf Aol & ¥HEUTh o ol b Bt ALHE 52 A2
A5 ATk
def f(a, L=[])

L.append (a)

return L
print (£(1))
print (£(2))
print (£(3))
e 2e AL AT
[1]
[1, 2]
[1, 2, 3]
A% TF ol 7| B gl TRHA /1S A, hA FLE ol How £ 4 JdHUnt
def f (a, L=None):

if L is None:

L =11

L.append(a)

return L

2 F|E 2QIx}
T kwarg=value 3419 7|9 = 1A 2 ALGI A T&E 5 A5 Uth ol & S, th2 5
def parrot (voltage, state='a stiff', action='voom', type='Norwegian Blue'):

print ("-- This parrot wouldn't", action, end=' ")

print ("if you put", voltage, "volts through it.")

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

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

4= 9 R} (voltage) 2} Al 7]e] M A 22} (state, action, type) & WolE P Yt} o]
o o)

i
=
e el B ohRAoR U 559 4+ dgyth

4.7. Bt Mol H7Y| 25
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parrot (1000) # 1 positional argument
parrot (voltage=1000) # 1 keyword argument
parrot (voltage=1000000, action='VOOOOOM") # 2 keyword arguments
parrot (action="'VOOOOOM', voltage=1000000) # 2 keyword arguments
parrot('a million', 'bereft of life', '"jump') # 3 positional arguments
parrot ('a thousand', state='pushing up the daisies') # 1 positional, 1 keyword

FAThe T 2 TEEL BT euleA) g5tk

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 o W K

unknown keyword argument

4 TEAA, Z19S A 92 QA5 ok BT B BE RS A B BolE ol
217} SHLFY Gofol 8] (A8 Sol, actort parrot §4:9 SUHE A7} opU T, 1 AL 5 R34
Ut o AE s B4 AAEE 2I}F YT (S 59, parrot (voltage=1000) & EuFEUTH.
ojd A= F A ]’“«] %I%H = T fFUh o7, o] Al w2l Ashste o7k A5k

>>> def function(a):
pass

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

File "<stdin>", line 1, in <module>
TypeError: function() got multiple values for argument 'a'
**name B4 9] kA =} 4 vl M ZASH, G4 AR Sl B SBA gt BE A9E ARES
%%QﬁdﬂﬁwwmmwéﬁﬂﬁJaﬂ*qqoltﬂmmﬂq%iﬂﬂﬁﬂiéﬁﬂqwam4

WAL 0L 5 A, YA 2% G AN AT E FE TR LT Cnane

**name 2kl Lotk B th) o Sol, ol A F42 o) 3hu:
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])

oA Aog 359 4 Jd5Uth

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

a2 gAs] o] FA Aok

—-— 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

(TS sl AToT A

26 Chapter 4. 7[E} M0 S& =
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R s S e e P I )

client : John Cleese
sketch : Cheese Shop Sketch

AAH = 7IHE A= <A T 222 Al <A ATl EAF ol F=5381A4 2.

4.7.3 S 07 HL

NEAOR, AL AXG FA A A YER shol A Fro] A2 5
AT} FBo] 2, AA Y A YE Ex AAEE AL A2
A2t Agd e AeE F5Uh

4 Aol Bt 2 th

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

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

G714 /9h+= AW AAUTH AL, o] 7] 5= 927 o] ADE = Ao B2 v W40 BHE
e Ut 94 A8, 947195 2 A= AL 719 v A= 2w amed) o)) W5 et E
.

2| %|-7| 2 E (Positional-or-Keyword) 2!z}

o BN /%7 oW, ARE AN AN E R Fool AT 5 ATk
SIx| M h7H 4

%0 AASA Ao HE, 5 v A5 E 9
£t 85, Y W) s A
/= 9A AL 7 WSS el A v AgE
o, 912 A8 vl AsE gl th

/e mi e E A7 EY 79 E AEd 5 sy Th

1.g-0)w, ) W42
(& 2A)) 2ol F o,
Mo $elshs o AP Uth B4 Aol /7

Jl9= M ol
W) WEE ANE AR Adel ol e HENES, o) A48 719E g0 BASHY, A WA
9= AL w7} A vk Aol AR B o] B Yo e

4.7. Bt Mol H7Y| 27
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g4 oll Al

/& A o 2 & Vg ol v A T Ao E LA L

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

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

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

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

A WA @4 A9 standard_argt 7P 44T GAOR, §5 FHo) o E A A B FA o A
AN PEr A28 + JFUh

>>> standard_arg(2)
2

>>> standard_arg(arg=2)
2

=)
A}
<
v

= @A) §4 pos_only_argt B4 490l /7F o2 94 WA AT AR FHES A

>>> pos_only_arg (1)
1

>>> pos_only_arg(arg=1)
Traceback (most recent call last):

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

ANl A &4 kwd_only_argst T F oA * 2 BAE 79 = AR 5 &3 )

o

>>> 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

mhA e e B4 Aol A Al HH) BE 1S BE AP Th

>>> 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)

(THS seTATol A1)
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R s S e e P I )

>>> combined_example (pos_only=1, standard=2, kwd_only=3)
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: combined_example () got some positional-only arguments passed as keyword.
—arguments: 'pos_only'

2o 2 9] ] 91 &} name I} name < 7] & 7}A] = **kwds Abo|of] AR A ol E o] 9= o] T A 9]
BB AL

]

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

'name' 7| E+ 4 A AR vj/) Ao ARBEE TrueE WS £ = T2 /s d U A E
%\_
>>> foo(l, **{'name': 2})
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: foo() got multiple values for argument 'name'
>>>

IHY /(X AE A2 E A3, name S Y A AALZ, FAO 'name' & 7| Y= AR 7|2 AL E
Re vz 7Hsdyh

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

>>> foo (1, **{'name': 2})

True

%, 912 A4 w7} Mo o] B2 +rkwdsol A BB glo] AHE3 4 gl T
S

ARG Abe 7L ks A ool A o | w7 S AR S A 2R T T

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

AR oBA:

C ) WS o] B2 AT AT S QEES W AN AFS ASFHIAL. I W o] o]

AR oJE 7t 92w, §47t £2E W AR EAE FASE T T, mE A5 91X B W)
2w 8P

9] 7|9 =8 WolS ol 1 4
. o] F o] ul7t Y3 B BT} o B
AL £ Ao 915 of o £

« APIS] 39, 3 w7} W5 of
A§-2 A AL

[e)

fiu o2

NA oz ARFozM H olal8l7] 4192 A, ALA 7}

Z s d 719 AES ARSI L.

T =2
PN a
Eol £ W W T APL 7o) AFE AL FA S A A
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o ERAe B4 999 A5 AR 55 5 AES A5 AU o
AAEL FEZ RYUTH(FES A7~ S BAL). 7bA Dol oAt o, gAY ol Ae] Auk A5 o]

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

Normally, these variadic arguments will be last in the list of formal parameters, because they scoop up all remaining
input arguments that are passed to the function. Any formal parameters which occur after the *args parameter are
‘keyword-only’ arguments, meaning that they can only be used as keywords rather than positional arguments.

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

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

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

4.75 QX 55 A 1iZ

AAE o] ofu] PAEL} FEo] YA LelH 9K AAEL a7 G5 TE2 A A 97 Aok e
A5 Aol o H Yt o & E9, W& range () & %“E«l start 2} stop A A 71EH,;M !
Solmz X god, Y AEG FERNE ARE A AP 7] 93 - AAAE A EHN 42 52T
gtk

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

[3, 4, 5]

>>> args = [3, 6]

>>> list (range (*args)) # call with arguments unpacked from a 1list

[3, 4, 5]

e PR gAY S - ARAE HA I E A4S A2 5 YU th

>>> 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 !
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4.7.6 UC} ESAl

Lambda 7191 £ 5 A4 AT )% g B4E 95 4 sy o BHEF Q)
lambda a, b: a+b. & AA7) Yo]of st ojd Y} Fo} L7 AFLE £ IS
oty gaqo APy dudozs, QuAed g go o ne B

B\ A, AT B Fel A A m o) gl

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

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

42

>>> f (1)

43

|5

rlr
L)
rlo
n
4
it
ro
)
u
™
i
ol
ok
rlr

Ao o= grE EF7 A8 g 2@ 4 A g ULE = o
AYdyrch:

=]
)
rlu

>>> 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')]

AEe Py AR BAL G, FAA Lol oF ALtk TS A3, AR o] Zo} P WA H O
2 AFeHA] grotof s, o] A2 thE WO E AFH 7| tfEJUth (o] 5ol &9 Y-S A8t
Satehd o] 9 AU Th. o] 2L thEAR A A5t sy E R Eitof guint
TdE o] EAL e oy Eo] ok, F WA S vlof QoA Al Aoz g ok A A S R
sloFguth Am2s 252 st 1 o 4o 2o, AR 5% Fok $48 52 Ay oF gut)
ol A= o2 & ZAE elE EollA 275 A ASHA 7] wiEoll, A E Aeste EFES
LRt S22 AAZYS o] AL b33 22 A E A FUTE A2 AE Aol L= A HA
H o] Q1A b2 Eo] AA =RHE ol ALY 27 s AFAUNh (FE= A ES AHEE
e, gt o' FAE S Al Aot mh ol Eol oA S 277 B A B E E o] Zlg W skA] 7]
EAUTt) o] 279 “FF5T FMllo] FALY BE EY A FRAA AAFG U & Soi27]
® o] UELA & Bojof 511 v, ety B2 obRye] gulo] A AH L. 2ue] 54§ o
(R 87H 0] 223 o] ) Fof) FAH YTk
o7l g & F2EF ] A7 syt
>>> def my_function():

"""Do nothing, but document it.

No, really, it doesn't do anything.

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

No, really, it doesn't do anything.
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4.7.8 &= O{=H|O|M
S o] B o) A & AFE A A o] F47h ALR S 5o g S s A9l vl EbE ol 8 A R AT} (A
St Y] 82 PEP 3107 2} PEP 484 & X A R).
o] .- H o] H & T annotations olE ﬂw‘:%E"ﬂ A E 2 AE I o thE Rl obr |
FEFS A A %%Hﬂ‘r o 7 rH A2 WA o] & Foll L= FELE BN =, g 72
o) iElo] Ao ghe T E vwowneuu}. uhk gk o mEo] AL PEE > 9 IS mEL EdA o
Aole =, A4 BE55 def £ 25 YEHE F Atololl Y UTh Tt ool A B4 1A}, A A
evh%;aﬂﬂiﬂqEqu,
>>> def f(ham: str, eggs: str = 'eggs') -> str:

print ("Annotations:", f._ _annotations_ )

print ("Arguments:", ham, eggs)

return ham + ' and ' + eggs

>>> f ('spam')

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

'spam and eggs'

=.
4.8 TH7h3: AT AEIY
oAl Al E-2 FolMe ¥ A1, o] B 2AE5E Ao L Ut Y AE L) tis] 2 A E S
AZFdUth iR 2 Aol AR oE 28d 2 A4 E (B o et A, 29E) & dsUth old A5
OE 2552 g 7] g5yt e AMESol A H 39 ZEE Q7 gA HE= A2 4 T2 4 Zol,
25 IY 2SS EYSE A2 2EA st Hl 2 5222 FYth
ol M-S fal, i Z2AETL A48 AEFY 7Fo] =2 PEP 80| Ugksuth o] 212 v-% ¢17] g1 11
ol Hdst I Y 28d S FHF YT EE Fol A A= AA b= o] EAE golof Fth A8 &2
A3l M s8R EES FEHSS YUY
o 58 27]0) 4-25 o] A F AFEEHL, S AFSEHA] vhA &
470 AFo]aE AL AT (H BE T3 S 8= h o2 59927] (817] 5 UTh Abel 9
T2 459Ut "2 293 o), gl Aol HA g Ytk
s S YA AEE E U AR
o] 21L& 2t IS THI AMEALE FaL E A= oY ZE SIS vEks] E 5 QA Futh
o T, FH A, T U 2 IZE EE Aol il 3 Yo EEEAL
« 7hssitE, FA2 MR 22 oM
o SAEHS ARRSHAS
o AMAE FRHG FupF ol AFo]AE Wi, FE HEE MF & AT o]AE YA A8 a = £(1,
2) + g(3, 4).
o« ZH 2 EFE B JdE oS BolML; B = FH;W2Y 4 F UpperCamelCase, &9 1
M EL] A§ lowercase_with_underscores U Th 3 WA WA E Q2] o] 50 2 & P4 self
E ARSI & (F el m A ol o gk A g 82 S~ 0ke] A uhd & HAR).
o Y EY TEFE FA A A S oNA ARt AL strhd 583 IS AFEEHA] whAl 8. o E H o
T gpo] A9 7], UTF-8, =& T ASCIIZ A}, ©] 44‘1?&‘41‘4’
o TRRVHA R, ThE Ao E AFE St APl ZEE AW FAT ] Zhs A RE AT et A Afe
ASCII ]ﬂA TAFE ARE A vl 8.

32 Chapter 4. J|E} H|0{ SE =31



https://www.python.org/dev/peps/pep-3107
https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0008

CHAPTER B

o] Zol A= g 2ol ol W2 A== F U AAls] At 2 7HA A=

Mo
S,
il
o
pan)
M
A
i
v

5.1 2|AE O H7]|

U2oE AR P RN HASES ¥ 20 A5 ol A Ee] Bl AE AR RE WAE EYuh

list.append (x)

Y2rEQ] Zo| FESZ HFYTH allen(a):] = [x] g EFsFUTh

list.extend (iterable)
ZlaEl] Fof oHHESY EE FES W2 AU allen(a):] = iterable & 55
Ut

list.insert (i, x)
7012 Aol =S YU R WA Ax= AYH e 247 24 2 AP AdUch aefA
a.insert (0, x) = B2EQ AL 4Y3dtA,a.insert (len(a), x) = a.append(x) & F5
.,

list.remove (Xx)

2 s ol A ghol x 2 22 R WA B A FUTh 28 o] glo W valueError & oY)

*

list.pop ([i])
EPNCEREE:
a.pop () peel
vl 7] 7 A
sfol A rj/‘r |

list.clear()
B AEL BEFES AAFYTh del al:] 55 FYh

list.index (x[, start[, end] ] )
PAEd] gt B F kol x 9 22 A WAl 29 08 A &S AYAE SeFUTh 29 F5 o]
gle¥ valueError & 4o 7Yt}

AS T, 2 g2 e EEUh dUAS AFeA FoH,

xiﬁz £l 51Tk OIS AU AN A 18 el U 2B s
Al 2o S Yl of drh= 5ol obd Ut o] V12

=
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e A ]—startﬂ-end ZgolA B/ HAY SAE
s X

o] ¢l
Agobe o A2 B o S8

list.count (x)
g2ENA x 7t SR A58 EFF U

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

grEY FEEL ALl ARG (AAEL 4

AW L sorted() E HALR).

list.reverse (

)
gaE) 25 AR A FYF U

list.copy ()
BB e AR S EHF UL al

BlaE A s g2 AR S o

] ¢} 55y th

Qe 4 srart 9177} o} EL *] Azo] A2

AAL PArEY BRE AE ANALE
_9_
=

e s duth

7 2~ Ej ol A o Aol AF-&E 4 AT}

>>> 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’

ofutE o 2l insert, remove, sort & A EF0] FlAES AT F WIS glo] 2 A = A
ol AL AT 7| ¥ None & EIF T Utk o] AL oMol A RE /b A8 FREC] 485
AA LI

ofiE o2l o] Yol S E e AL 2 EE HolHE A8t AU N ¢ ok Ad U S
501, AF-E AL N AT 5 QLI Nones thE B vl d 5 gl7] Wl 2l] [None, 'hello', 10]+&
AEEA dFUT = Fd tha BAZE e Fol A5t Al 501, 3+47 < 5+7j SHFE Rt

ohd e,
g2 dojEdME 7bH AAE E8F 7| % k=], d->insert ("a")

gyt

->remove ("b")

—>sort (); T HAE ANE S
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5.1.1 Z|AEE AEBHOZ Al25}7|

ZlAE Uﬂ/\ﬂt‘:% HCE%CE—QQ AREEE7) 4 e, vpA el Y2 2 TP AFo® AYAE 2
2 JY ot (“last-in, first-out”). 28 2] Hf) 7)ol F52 YO 2 append () & AHE3HA 2. SE Q) FH 7] ol A
FeAd=d “é/\] ‘?l?_ Al Lol pop () & AFESHAIR. Al S &

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

[3, 4, 5, 6, 7]

>>> stack.pop ()

5

>>> stack

[3, 4, 5, 6]

>>> stack.pop ()

6

>>> stack.pop ()

>>> stack
[3, 4]

51.2 E|AEE #E A5

AAEE FE ARG AR 7bs i, Aoz Y42 8avt AgoR 774141}] 84 YYh (“first-in, ﬁrst-
out”); FA T, B AE &= o] ’%Z—i"ﬂ T 2840 A dFUth g2EY 2o Q2o A, oA Adle A2
w2 2] gk g A~ E Q] w gl Qo] A Mo A A= A2 h‘%ﬁ%‘?}(ﬁ}t u*%%_‘i S A o] F A
7 ok &17] W& J Y th.

FE TS, FEANAL QEON G AW 7 EF MEEE A H collections.deque & A3}
Alg. & Eo1:

>>> 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'])

AEQZHAAL PAES BEE AT PHS ATHUL. TF SEL, 4 247 e DAY
o o] W ol o A4HS A g3 Aol PAES WEAL, oWl AL WHFE 825 R PAHE
NE AAAE BEE AYY

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

(THS seTATol A1)
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R s S e e P I )

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

)AL x Bhe o] B MEpE WEM (Fx Yol 2T) F27 FRH Fo = FolglA wETH: A §2) 8
Alg. old RAgE glol, AFse] B AES od 4oz AN duut)

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

T o8A T a5 dsynh

’squares = [x**2 for x in range (10)]

2 AN BAAT} 1 HEWEE for AT QAL ] Y for Hif AL ARE GBI
£ A B2, for o}if de) Bol N HHA 2 kg PN YL A8
UL T e rEY RAES AR 24 e A7d AFTIk

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

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

FRE 27| A for $Hif Y £A7FZEol FolstAR

FPA ] FEolH (5 4o Aol A ( ), REEA] 23 2 S Ao gt

>>> 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 1list 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>

(TS sl AToT A
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R s S e e P I )

[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]

PrEFAZAAL B TANR FHY FFES VT 5 U
>>> from math import pi

>>> [str(round(pi, i)) for i in range(l, 6)]

['3.1', '3.14', '3.142', '3.1416', '3.14159']

(9, 10, 11, 127,

o2 22aE AzedAe P IS A AR YTh:

>>> [[row[i] for row in matrix] for i in range(4)]
rry, 5, 91, 2, 6, 101, (3, 7, 11], [4, 8, 12]]

AN k5], HE PAE Amel WAL At for o FWol A4 o] FAAUTE LeA of o
the 3t 55 EUth

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

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

ol AL thA] The 3} U Th:

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

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

soF gtk of Aol zip () B57HA AL

o =,
>,
=
>
i
ez
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[oh
lf
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>>> list (zip(*matrix))
[, 5, 9, (2, 6, 10), (3, 7, 11), (4, 8, 12)]

o] 2ol e E f 2 AT h AAMTF W&2 A 55 < 97 S EAL

52 del &

ZaEd A gk Al AYAE ARSI A GBS AR sk ol AU Th: del EJUTH o] AL #e
EHF = pop () WA= THF YT del £2 BléEOMAEP lé%&xﬂo}ﬂb}x_ Bl ~EE ¥
A5 ABE Ao (oA 8 RS S S ehol ol A A WA A, A2 B ol

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

>>> del al[0]

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

>>> a

[1, 66.25, 1234.5]

>>> del af:]

>>> a

del & W AHA| £ Al st ol = A2 = Y5 U th:

o]Fof o]F a & Fxdte A2 lH YUt (Hol= o2 ghol Mz th 4= 7] A7HA). F oA del o] T2
$=E HZA gt

53 EE1} AR A

P|AaESL g o] AT Seto]d At 2e B2 AAE FRTS sk ol AL A2 AR
ol = 7HA] ol YTt (typesseq S H A R). 3ho] & W3} dojo] 7] wf Zofl, th2 Al A& A5 P o] F7HE
TEASUL b 2 A2 A8 Fo] hFth 7 ddt

FEL HRAE FEHE Y g2 FAg YU A€ Sl

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

>>> t[0]

12345

>>> ¢

(12345, 54321, 'hello!")
>>> # Tuples may be nested:
.u=1%t, (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:

(THS seTATol A1)
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>>> singleton
>>> len (empty)

0

>>> empty

# <-— note trailing comma

'hello!',

>>> len(singleton)

1

>>> singleton

("hello',)

I

Bigd

753 o

3

'hello!' &= EZ g7 o o Ut} ZF 12345, 54321, 'hello!' =
5}

7 Fuoh W) A4 =

= 12345, 54321,

5}
=
=

=
1l
=

t

Z

Yr

>>> x,

ek o e A

ki

A27k o= Uk AA2
e

Eal

5o Hulo] A3
EREPNEE PR

T2 AR, A

=
o
7

ek
T Hp
o B Wk

iol
Kl

o
=

WS set ()
yrtt.

KeX
=
=
]

WA
Aol A T}

3
=4

=4

L F9 4}
o), o

o}

Eay
=]
il

k<)
nn

0

'orange', 'apple', 'pear', 'orange', 'banana'}

= {'apple',

>>> basket

# show that duplicates have been removed

>>> print (basket)

'apple'}

'pear’',
in basket

'banana’',

{'orange',

>>>

# fast membership testing

'orange'

True
>>>

in basket

'crabgrass'

s ol A%

S
=]
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R s S e e P I )

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

>>> a

= set ('abracadabra')
>>> b = set('alacazam')
>>> a # unique letters 1in a
{la" lrl’ lbl’ 'C‘, ldl}
>>> a - b # letters in a but not in b
{Vr', Vd', ’bV}
>>> a | b # letters in a or b or both
_{'al, 'C', lr', ldl, lbl, lml’ IZII lll}
>>> a & b # letters in both a and b
{la" lcl}
>>> a ~ b # letters in a or b but not both
{Vr', Vd', ’bV, ’mV, IZ’, ll’}
faE Az FASA, A A= AAE APk
>>> g = {x for x in 'abracadabra' if x not in 'abc'}
>>> a
_{'rl, Vd'}

5.5 ElML]Z|

=

N

sholpo] YWAAHE = st &R Q= A8 ¥ 98 J Ut (typesmapping & HA L), G A 3

2 o] E o A “¢1 3 1] 2 2] (associative memories)” 1} < & vl & (associative arrays)” 2] & B £ 2+

FASEZ AGAE = A A2 EE, gAY E 7] 2 JdAEH =Y, BEE EHY S AT 5 3

TAETH AL F 717 E = A5t FEol =AY, AL FEE J Z3reld, 7| 2 282

Uth F20] A Foly g Aoz 71 AA & 2831H, 7|2 AH82 = gl Utk glaEE 7|2
[e]

oy
o > Ay = o
Nﬂobggj:jlo
4y oty T B of

T e, B2Es AL g, S2tel2 9, append () Wextend() 22 HANESE Flol

A7) W& Qo

AU E (F M el A) 717 S E5H A ghethe At 2 }Xl 7): 3k el Aoz Ayzete
Aol AAJUth 2T A2 Wl gMveE EUTh (3. $23 ol gz Beld g BES 55
Jdod, gayeld 27] 7: g BES AZFUTE o] Ao ‘Qﬁﬁﬂﬂgﬁﬂt 2] o] 71 = k.

gy e e = A ghs 719 @A AL FolA AR e FEFE AYULh del B 77 AS
AASE A% AT o)v] ST Yt A2 A, 12 AT o)A gL 013t} ZZH a2
G712 FE FEse A2 dH ik

gzl List (d) %433‘}“& gMve el A AHEH L YE BE 7)Y BAES A SAE B35

T (R Ee Aste thAl sorted (d) B ALESE FUTH. shuke] 717 AVl YA AASE Y, in
AN =S AR5A L.

o 7ol g4M U elE AMg-dhe 2 mke o 7L Sls U o

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

>>> tel['guido'] = 4127

>>> tel

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

4098

>>> del tel['sape']

(THS s eTATol A1)
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>>> tel['irv'] = 4127
>>> tel

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

["jack', 'guido', 'irv']
>>> sorted(tel)
['guido', 'irv', 'jack']
>>> 'guido' in tel

True

>>> 'Jack' not in tel
False

dict () A= 7]-7k 5 Aldaz 78 A4 9MvelE 4 3dTh

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

ol e, Y] AzAdL dole 719 x4 & FE 9 & HEsT AHEE 5 3

)

Ytk

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

717k e 2AE L W), W 2 7] Q= AR AFEE A S A8 7 s Utk

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

5.6 2 E|aL

94U E £FT ), itens () WA EE S5 719 A0 B3 2 BAC AL 4 AU

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

gallahad the pure
robin the brave

A F2E F3& 0, enumerate () FTF AHESHE A1 X AP 29 tf S5t 3k TAI @&+ AUttt
>>> for i, v in enumerate(['tic', 'tac', 'toe']):
print (i, wv)
0 tic
1 tac
2 toe
Solu o] Y A FAE Bl F3e Y, zip () ¥R JAEHSY A W F AT
>>> 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))

(THS seTATol A1)
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What is your name? It is lancelot.
What is your quest? It is the holy grail.
What is your favorite color? It is blue.

AlP2E ARz 235189, WA AYFo g A|FAE A A3t} reversed () 45 T &AM L.

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

= w 0 J w0 -

it

THEZANALE FHS Y, sorted () FFE AMEHA 22

it

WA duE AL A HrE

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

Al 2ol thal set () 2 AMESHA T8 S A AAFTUTE AJA20 ) set () I sorted () & T/ AHE
Bk A2 Al A2 TH MNE FPee 8 Y

ﬁé
ko
B
i
o2
e,
rkﬂ
N

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

EYAESMARDE FES AU HAW, 55, A A P AES BEE ol 1

rlr

>>> 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]
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57 AU E7|

while 7} if Bl Al AHEH = 2 7o) 0w R et ohel R E A4ALE ALE 3 4 T
M ADA in Fnot in - gho] A@2] A=A (FEA) AAFFUTE A2 is 9 is not & F A7}
ARz 22 AAAA WA FUTH RE N AAAEL 2 M S D], RE 4% AAASHT
]
= .

HlE AAE S G B Sol,a < b == ci5,a7bb BT AL, S0l b 7 e 9 2LA AAFI T,

=
A4H7} and 9 or & AHINA BEF 5 A3, ¥ AFE (EE TS BE £¢ BH4L)

v = =g

not ©2 BAE 4 JJHUTh o] ASL v ALAR T} S 459 24Tk o] A 74l not o] 7+
=0 QLS 2, or 7F 7R Y5 Yk 284 A and not B or CE= (A and (not B)) or C%
SSFUh o= WA Y, Ashe 2L RS A5 2B ST 5 AU

=2 d4b2 and & or = &9 @3] & (short-circuif) QAU A2 Q&AM LEZHC = Fho
Tl AL, A7 BAH AL 3k Fo7l= SHEUTh ol 5o, A% c 7t FelaB 7t AX oW, A and
B and C& Ed4 C 9 g P34 Uk eighe] ohd Uuk gho = A8 ul, wheh-3 2 AdkAte
uhEk gk vhA o2 gro] Tl Q1AHe Tk,

Hlae] AT} ohE o] BRG] AHE Wl PP 5 AHUTh B 5

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

>>> non_null = stringl or string2 or string3

>>> non_null

'Trondheim'

sho] Mol A, Cobe Ze], A4 oA o] B gL vhthaz] 2] A4bA :=5 ALgshe] WA 02 538l of
B A A e e N e e S SR P i

e s 44

5.8 A[HAR} CIE Y &S H| 137

T;]—'
AR e A et A A A s ATl e R e G
DER BT JPABse BT RRel B nsY NG BE Ao s AT

tkanﬂa}Q%ﬁhﬂ

g 74 OﬂL Ol‘%‘ﬁﬂﬁ‘r:

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

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

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

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

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

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

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

N ThE G0 AAES <> 2 uasts AL, 1AM S AR B I ASES 23 9L w5
Arhs Zo] folAl 8. o B So), A2 TE 54 5L 159 £4 gholl wheb w2 g Utk 2214 02 0.0
I 2, 55 AEA o, Ao £AE AFstes thAl, dH Z 8B = TypeError & 427 YTh
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O
N

—

sho] 2l Qe L2 B2 R e o ThA] Bol 7w, ol g o] vhEgld Aol Sol AUt (B M5 S).

e, % 2 =29 e 204 Bohy, o4 AN ZE 94 BAYE AL A El e Fol 2 DL
Qo el A Ao] EXUh oA S AL 2adE B wEL gyh 2] 4
7ol nyeh, 42 17 e 3 o2 AL A2 Py A2 5 Ysith A 2 adel A AE Ael e

F42 4 zzade] 498 B8 FuE AT 4L +E A5
1% 212 AN 3, oA L B ES Ao Y1 ~AYEY A melee] BB Y BE A S
S e e AZ T 1 AL BE olgku FEUH BERZYH 4950 tE BEo| W &
52 QEE B4 A5UT (1 BEL A48 £200A QAR E ATPE AT BEA A sehe
Mol Adadurh

BES vtold 49 BAELS G Yt AAAUTh H9Y 0B BE o] B0 F37 .py & 2k
25 Uold, 250 o8& A% M4 _name__ 0 AFHUTh o E So], of & Hol Folsts A=

&4

rlo
=
ofo
|o
fru

= [z ]
fibo.py BhH= ©] 59 34 S S A g BEY g3 2

# Fibonacci numbers module

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

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

flo
ol
o
|o
fru
jale
F
(m
s
<
v

o)) shol A Qe =2 Elo] So) 1A o] BES The T} 2
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>>> import fibo

olF A Frtal fibo ol Fo A F4E2 olFo] A AE H B AF Sol7HA= FsUh L4 ZE
o] fibo ¥ S0} ZH Bt} o] B :

>>> 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'

d
i

22 A LT A A o) 2o gIdT 4 A5

>>> fib = fibo.fib
>>> fib (500)
0112 35 8 13 21 34 55 89 144 233 377

o
o
n
in
HL
N

RES Bs AW ozl A9 s ST 28 4 dgych o] BHEL REL 2/5ee o
AHSFEUTH 0] A E2 AZE oA BE o]0 A2 5Z T ul Adg ! (01252 Fdo] 2T HE
B E M ENER

2B AW A8 o 8L 27 Yt 2 w4 A9)E Y50 A 48 ol BT ASF U,
JRPA, BEY AR = AR A9 Aot 93] T2 2SS 443 A ¢ A9 AFE AT S
Uth ¥tdof, of g Eo] £d =4 A, ZES] & AR AHSE 2 T2 BV|HeZ REY
A H-ES A= 4 95 Y TtH modname . itemname

RESUEREES YZET S IYF YL BE import T8 BEY A0 w5 Ao e A at=A
ejo} B AL ob (L Aol 8 B AR EE AU, AEEHE 2 E o EL AR EsE
g A9 A% B o] Bl Sof Tk

2ol Bt B EL 40 YLEHE LES] 4% HolBE YLEE inport £ ME] gIT)
oA & =01:

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

O] AL A A& HolE dEEHE BEY olF5 WEA FFUTH(ZHA o] AlollA =, fibo 7F A &=
A gEdTh.

BREo A= RE O

allf
tlo
a1
Fl
[t
Ko
rr
2
of¥
bt
30,
>
<
v

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

AL HE () ZE A= ASS AT RE olFe 92E dUth 72 sfojd 22 I E2 o]
7le= ARgEAl Ghed], dEZ 2 HE G A A 2 ol 55 A= =T H o, o2& o] o]v] A g
ASL 7HIA 2 5 Q7 MR

VA g4 4O AR s B JUth RE 229 345 498 A9 349 ol Fo] 49 48 H o Bel Sojgth
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QEESE AL w42 AF YA Brre Aol AL, FF U7
A e, h 31 Aol Qe Boluat AL FHE RS

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

o] A€ import fibo 7St A AL PAOT HES JEE S, FUB AL T BES £ib e
g% AT 5 drke AUt

from& WA M58 LHHE W= A4S 5 gyTh

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

A3 B84 o /2, 4 RES JHZYH MAuict st T A2 EFGUth T2 A, o H 2o RES FF
Shul, VB =2 B 2 Thal Al A Aok S Th— L, T3} 9.0 2 A @5 Bo] SHLbBol ehd, import 1ib.
reload () & AR 3IA L. o & 59, import importlib; importlib.reload (modulename).

6.1.1 DES AJEIER AlGH5]7|

oj gl o] gtol W REg o] FA AYstd

python fibo.py <arguments>

EE eI+, A4S dEET A H APF Ut SHAT __name_ 2 "_main__ " Z AAPYTH
o] AL, o] IEFE EE9 Eofl EHA:
if name. == "_ _main__ "

import sys

fib (int (sys.argv[1]))
H3Ye YTER S JERERDVIUH 2AYELE ARY  YES BE £ YL onghed], 24
EEol“H”std g Ad wiwt PP S st st ZETFAYRE 7 df EYUTh

$ python fibo.py 50
0112 35813 21 34

>>>
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612 D E HAM AZ

When a module named spam is imported, the interpreter first searches for a built-in module with that name. These
module names are listed in sys.builtin_module_names. If not found, it then searches for a file named spam.
py in a list of directories given by the variable sys.path. sys.path is initialized from these locations:

e Y AIHEE 2= HHHE (Ev ot o] AREA kS w= A4 fE ).
o PYTHONPATH (& H e o] 5EY 55, A W4 PATH 9} 22 &H).

« The installation-dependent default (by convention including a site-packages directory, handled by the site
module).

Fa: AEY PIEANDsE L Aa"HAA, JE ATHEE 2= HAH = A EE I E HESH
S AxEULE g2 27, ALY Ja 5 x3d3t= gdHe = BE ZA A2 2854 g5
2713} Fof, gpol 2232 sys.path & FAHE ¢ JF5UTL 23 HEE 23s= gagHEg = 44
ARY Agol, FF gtolBHE AR o Y ULh o] A2 T2 ol5d A% golBEe g yHE g
Ae AU ~239dEE 233t gdEHe Y o] 2=H s Yt o] X &o] o= Zlo] ofyed
AHYUTE H ANIF ABERZRES S HAS

2E 29& w24 3, go
version.pyc 2= o]0 2 A gy

el W WS E £33 th o & S, CPython 8] 3 3.3 of| A] spam.py 9] #3}<
spam.cpython-33.pyc 2 7§/ BUrth o] 4 A= o} sto

o &
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filo
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59 37|e o8 o] A P& o] -0 L} -00 2 A& AL S QS UTh —0 29 X =
A AL, —00 229 X += assert &3} __doc_ BAE S EF A ATGUL ojH 2 IWEL
AE o &st7] Wl2ol, £ 32 YA ol A¢u o] FAS AFS .
ELopt-H2E 2, BE u] F5uUth vl sl Zo A= H A3t a3/ HAE 5

stdol A gle mEt .pyc dpdofA 1S w] =2 a3o] ¥ @] AFHA = AFUTh pye
A o wepA = A ZEH = SRR YUch

-
« ZE compileall & HAH ) Y= BE EEY] pyc FLES WE 5 AFYTH
s =

ol
&
[¢]
=
M
= I'UIO

o

o,p
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o
N
H
P
O
n
mun

Tpol L £E LESY gholBel g st 3 L, x| A sto|A ghojH e HFH P (o] F2E <2
olHejg] gFHAA”) o A ATt o] RES2 A Z e o] WP UTE o] AE2 Aol A A <l
HEE oA 2 E WAE A4rE tist AN 25 Agsted, S0l 2" 559 22 29
AA 712 aaso] thet AAMAE AFe7] AUt 28 B2 A2 44 A4dd 71 29 F
EAULE A& S0],winreg EES A= A 2H AT A FH U 583 2 E st 5 S HS
227 AFUTE sys. B Fo| dB =g Hol WAH U W4 sys.psl & sys.ps2 € 7| 2F H=
ZEZER ARHE EAES AT ch

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

>>> sys.ps2
|l |l

>>> sys.psl = 'C> '
C> print ('Yuck!")
Yuck!

Cc>

o] F/He] ML EL AEZ /3 REd vk o] Th
W sys.path & A ZEH BE AN H2E 2Hs e EALEY g2EY Y. &4 W
PYTHONPATH o A] # 3t 7] & Z 21}, PYTHONPATH 7} AR H A ¢+ A W 723 = 27138 Yt
EE Y2E AMS AMREA 3T 4 sy th

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

6.3 dir () &<

W3 g dir () L EE] Ashe o] 25 e U AP UTh EALEY AU PJAES Sk

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

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

>>> dir (sys)

['__breakpointhook__ ', '__displayhook__', '__doc__', '__excepthook_ ',
'__interactivehook__', '__loader__', '__name__', '__package__', '__spec__',
' _stderr_ ', '__stdin_ ', '_ _stdout__', '_ unraisablehook_ ',
' _clear_type_cache', '_current_frames', '_debugmallocstats', '_framework',
'_getframe', '_git', '_home', '_xoptions', 'abiflags', 'addaudithook',
'api_version', 'argv', 'audit', 'base_exec_prefix', 'base_prefix',
'breakpointhook', 'builtin_module_names', 'byteorder', 'call_ tracing',
'callstats', 'copyright', 'displayvhook', 'dont_write_bytecode', 'exc_info',
'excepthook', 'exec_prefix', 'executable', 'exit', 'flags', 'float_info',
'float_repr_style', 'get_asyncgen_hooks', 'get_coroutine_origin_tracking_depth',
'getallocatedblocks', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencodeerrors', 'getfilesystemencoding', 'getprofile',
'getrecursionlimit', 'getrefcount', 'getsizeof', 'getswitchinterval',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',
'intern', 'is_finalizing', 'last_traceback', 'last_type', 'last_value',
'maxsize', 'maxunicode', 'meta_path', 'modules', 'path', 'path_hooks',
'path_importer_cache', 'platform', 'prefix', 'psl', 'ps2', 'pycache_prefix',

(CFZ s ol AToll A1)
6.2. = D EE 49




Python Tutorial, £ A| H{% 3.9.23

(o1 o] A ol A A)

'set_asyncgen_hooks', 'set_coroutine_origin_tracking_depth', 'setdlopenflags',
'setprofile', 'setrecursionlimit', 'setswitchinterval', 'settrace', 'stderr',

'stdin', 'stdout', 'thread_ info', 'unraisablehook', 'wversion', 'version_info',
'warnoptions']

AR} o, dir() & AR Ao F o] BES AT Th

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

R =4
dir () S WH TG HEEY o] F& HEsA] 5yt 245 555 9ehttd, #F 2 E builtins

o o= o} sy th:

>>> import builtins

>>> dir (builtins)

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

' _debug__ ', '__doc_ ', '__import__', '__name__', '_ package__', 'abs',
'all', 'any', 'ascii', 'bin', 'bool', 'bytearray', 'bytes', 'callable',
'chr', 'classmethod', 'compile', 'complex', 'copyright', 'credits',
'delattr', 'dict', 'dir', 'divmod', 'enumerate', 'eval', 'exec',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']
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6.4 1l7|X|

WA= “Ho2 FEH BE o5 & ANA FholH e BE o5 3t
RE o5 A.BEAde o5Y 3417le°1] AeBEte olEY AR

BEY AAE] MR AG HF o552 7“7@?1;} 28 A == ZG o
o] 252 NumPy Y Pillow & 28 t} 5 & 97| A 59 A RS0 AR BE o

_,4
S
N
)
)
i fu
et

SR SFdolH dAA AYENFEEEY ZIA (“H7A”) & AABHE dgtthar FAITh
o] 79 SF d FAol glemr (He AR FEF U A€ S°: .wav, .aiff, .au), D}%k}
rmaQGO@L%Aﬂ1%%@4&5&%&@ﬂﬁ%@%z%ﬂ@%ﬁﬂ%*wqtc &
dlolEjol 48R Sh Be o) AUEE gome (4, A5 7, ol DetolA A5 A8, AFA
2H L B3 RE7]9 22, o] s TS AR EESS UMl A 2 Ad Ytk A7 A&
olgA A &+ AUt (AS54 st Alade® 5 UTh:
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

717§ JEED 0, kol B2 sys.path o Y DA ES AASUA 4714 A B A ) e
Yot

shol ol e e A7) A 2 AFA HE/ A __init .py o] LFUCE o] 27
string A% £3 2% o) 59 A} J w5 A BE 44 A2 Hol S5 SwE BEES
et 9L BAFU A 29SS, _init_.py £ 1F W HAL 5 QAW 714 ] 2718
IS8 AYSAL AN Bt all ASE AT S AFUh

714 ALg AL A A ZHE AE BES JEET S Y&UTh 8 Sol:

’import sound.effects.echo

o] A& A B BE sound.effects.echo & ZEFU T AA| o]0 & Fxwolofghth

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

NH BES JEESE ohe WS o de ok
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’from sound.effects import echo

i

d

O1ZIE HE BE echo & RESL, 714 Aol gol 48T 4 A Ttk TehA oA Ao A8 T

F U

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

E e e U5t Beu UsE 48 JEESE AUk

’from sound.effects.echo import echofilter

AL, o] A& Al H BF echo & ZESHARE & echofilter () & AH ARG o QA RS th

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

from package 1mport item E AFE T O, itemS 7| X A B BE (E=AB A7 ALY 5 T
g, A, M T 7R BYE e o) EEY AE Aol 72 6P‘ﬂn- import & WA item ©]
3} 7] Z] o] 7 &] =] o /,ltxl AApetar, 147 ‘3%2‘:‘1 ah =y ]F/PT— 7}76"5}3’_ EES A=Yt 2] gk,
ImportError o8& dofyrch

olof] Wk3}o], import item.subitem.subsubitem &} 22 BEHE AL u)], upx] g A& A Q)3 7L FE
< REEA] S 7] A of of G T mpA vt FE5-2 B o|u 7] A 7F 2 5 QLA ko) oA Hojd Fels,

B4, W2 So) | 2k glaUTh
6.4.1 D7 |X|0AM * LEE 5}7|

l ? 2=
A7) 7ol o BEE0] SoldleA FL TS, TAE BT E YEE 3718 AT AV
A7ke) 2.2} AT A B BES QEE Gho] me}of
B A8 B B A EIH BT S dwinh
A

A& HA A2 Algdt= A YUt import 2 tha3 22
T7b_all ok ol 59 BEE AT, o] AL from
oftl 3= B E o] 559 EEOEELO}COH’]D} AW %
7IAE EA S o %%3 Al ”EHE Wx16_}“5 A2 9 7] A A2 A A JUtt. sfj 7] A x1]}7]'~’ﬂ7]7<]°ﬂ
A E JEES = §571 glota dasitd, o] A& ] 3]'7‘] A7N2 T & JdFULh A& 9, 3¢
sound/effects/_lnlt_.py%D]—%-T'Jr e Fxx AsYth

i)
&
N
O,
).
L4
Ll
LA
ﬁ
ﬁ
L
'_l
o]
P-
B
ol

i

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

This would mean that from sound.effects import * would import the three named submodules of the
sound.effects package.

_all_ o] Ao R go, —E—ZO" from sound.effects import * & #|7]%] sound.effects & &
ENEEREEES AR o BN E AXE FA] FFYTH o] 22 23 97| A sound.effects 7} YXZE
E]EEU}CF’—( init__.py°l = 27| ZESo] $8E & JsUThH, T A7 AL H Yot ol 5=
ATE L o] o FEL_init .py} AT RE o) F (1HU WA AL 2E A8 2EES
Z33Yth o] o] FEllE Aol import F o E WA AR REH 7| X9 A B RES A TFH U
o] 3= 8 A 2ksh ¥ A o

==

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

o] dlojl A, echo £} surround 2 E©°] A o] Z o g A ZTE =4, from...import ¥o] APF uf
sound.effects 3 7] A 7§4ﬂ71 2oyrh (__all_ o] Ao wlx upR7p- U t)h)

52 Chapter 6. 2=



Python Tutorial, £A| H{H™ 3.9.23

AALoj® B o] import * EAMEE W 54 I E T olEEW AR E =X AAH At st et
T, 229N FT oA = oA 0] A 2 /\]’fﬂ]i 0474;&‘45}

from package import specific_submodule < A}&ﬁ}—tﬂ ZEEH AL gt A 71 93AM 2! AL
A, dxES = ZEO T2 7 AAA T2 )Y HEBRES AT E8 = 327184

Y.

6.4.2 17| X| LHE Zto| & =X

A7) A7 AR ) AEZ F23HE uf (A Y2 sound H 7| A A7), o] % 71X HH BES 717

= AU dExEE /\}% A5 Utk o & So], 28 sound.filters.vocoder ©] sound.effects

msi‘

7] A 9] echo B E°] L3}, from sound.effects import echo & AR E 4 G5
A AFXEE £ 4% 94|, from module import name ¥ EfY ET:T’-_ B2 A& o] d 2 E
AW dExE pRtE = @A} FE A7) AE 7He] 7] 7] A el 25 B2 AR U o E E9,

surround 25 A], o] A AT S Q&5 Ut

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

Ao dEEZAA ZEQ] ool 7]
o] 7] wjEof, o] M & =212
gk

6.4.3 02| C|2E{ 2|0 U= 1iF| K]

A7 S o ERE S W AdTTh_path_ AL A __inic_pystde A
2371 290, ol 4901 519 A e e R R e P s
SUTh 28 88 2 ol T2 57 o] TRE 2ED AL A7 AS A G ol AL A Fulo.

°l 7150l A Bast A &AL H 7| Aol A THE = REL S et ol AHEE YT

6.4. miF|X| 53
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la &3
2299 F22 FE5HE of o 74X B0l itk Aol A71e] AFF FE R o] E B AT
93, 5ol AHg-5H7] A3 Lol & S5 itk of Fol s B A b5 AL =g

Utk 284 F4 Fprint () FEAUoh (A 84 g2
; %sys.stdouti’%i@? A5t

Ic)
Al
S

20

o

=

]

'_l

-~
D

é

>
f
it

>,

oo
ofr

p

N

o

o
=]
N

i

i

1)

ne

T T3] 29 °lé§ TE2E #2 A= AR =9 FAZ ] Bol] Alofdf oF sk A7F AF Y h
=98 U= vl o2l 7HA B o] s th
L XY EAD LG ASHAY, N AL RT EL 4T A 2T Qo) TEET E Fol AL

AN Q. of AL ol A, { R} A Abolol, M5 mx e W e B2 5 A o4

2d4g AT S Yz

>>> year = 2016

>>> event = 'Referendum'

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

'Results of the 2016 Referendum'

. BADY str. format () WASE B BE £A44S LT W5/ hA B AXE A5 93
()2 A A B, AT ER e AT 4 AT, EAE GE AT A G

>>> 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%'

c T Bto 2, A4 Sehol 4 W ool ol 7] AAHE ALgBhel AT 4 Yt BE AT HHOEA,
EEEAY AL E a2 20T S gtk BAAYolE Fol0 4 UM 2ALE A
FEF AN FAFE R A WASS YU
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FAA E2Ho] Q3HA G A YW AS A&l R H5-E mEA EASH Y, repr () EE str()

SIFE AMSEY R E S EAEE HEE = A5 Ut

str() 4= o AE Atgo] g 7)o A3 P2 e THL 834 ol 95y th wrd o repr ()

2 gz H o35 &8 5 = FEHE HEA HoUH (EE2EA 23T+ Y= 2ol gled
Y

>>> 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
>>> 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:

v v

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

repr ((x, y, ('spam', 'eggs')))
"(32.5, 40000, ('spam', 'eggs'))"
string BE ol EAFL & A B3 = 02 S A FoHE Tenplate Fel 27t EFE of Ytk
sx & 22 A FAIAFE AFSEHAL o] AES AV E oA S o E XSt A uh 2 g eof o st Ao &
2R AlF gy
711 ZO0H 2X1E 2|EEH
=9 2 P (3 AL E FUH L BALe] £ ExF HTFolE Rolu x @A L
{expression} 2 24 3te] Batdol shold maAle] % AT 4 QA Tk
A A £ AAA EAY FHol & 5 AHUrh ol Ao go] U AL o JusA Ao T 5
15 UTH e ot A58 254 o] 3k M A2l 2 WS ATy

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

ool 5B AU Y BE0) Ha B4 Fol YUtk 92 5 BET W AT

>>> 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

(o}
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e S AAE ARE S 2UWH 7] Holl g2 W8T o d5UTth la'vascii (0 E, "is'Estr() S,
"'r'Erepr ()< A& th:
>>> animals = 'eels'

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

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

o] ¥ 3t 2 ARSFe] off 3 & 3] H 2= formatspec o] TS H H A A H A E TR A L.

7.1.2 22X} format() HIAME

str.format () WA ES] 7|24 A AFEH L2 ol d A Juth:

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

: L str.format () WA EZE AEH 7_’,‘;4]% 2 &5
rmat () HIA=EE AGH AR =2 HX] £ 7t 71 =d AR E 4 sy th

)]

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

eggs and spam

str.format () WAE0] 719 = AR7} ALLE W, T FEL A o] 2L AL A AAT 5 AT

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

A9 A9 ARE AFEA 28T 5 AgHTh

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

Ve ) g AW 7 2y EAG0] 92w, ERY WHES 9K Aol ol Bos A5 4 ek
F2 AYUT 23] AU E 970 A2 QA sshed B () 8 A8 g

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

C 'Dcab: '.format (table))

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

s E71WS AL A uble 1Y E AAE AP E 22 ARE AL 5 AUk

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

oI REAG AT ES H2 MU E EHF e W T vars () A AR D W S35 27
A5y
AE 5, s &2 A I AFHAA TS ATt wHstA 424 4 Jd= A4tk

71, ZAXHQ £ ZofE 57
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>>> for x in range (1, 11):

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

str.format () & A& BEXE = 5 2] A3 7)) 8 = formatstrings & H A Q.

ko

713 £5 2X1YE ZojEl

7] L AFLS AAFLE BE £S5z g s ych

>>> 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

39 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729
10 100 1000
(print () & B2 WA o2 As) zt ZY Apo]of] A5 o)A 7t 71 ol Fo Al 8 A AAE
Apoleof] A5 o] A~ E F7H5 )
TAE AAS str.rjust () HIAEE dZF A o]A2E YA FARN ZOo2 FAES 5 EXEHU
th B RS A = str.ljust () ﬂstr center () & JFULh o] HINEE2 oW AX S 34| g5y
th, @A A 2AE S E8FUTh § a%}ﬁﬂﬁEwﬁﬂﬂeﬂ°ﬁlﬁﬁﬁﬁkfé%ﬁ%QQﬁﬂﬁﬂ

QA PO WEAA T, HE ol o5
Ao, P& setolx Ade #7145 9
OE MMER S U, str.zfil1 (). KA A}

ol gtk

re S 2 1-41 QR The Ut (F2E dehl ) s
- :

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

'00012"

>>> '-3.14".z£i11(7)
-003.14"

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

(o}
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7.1.4 O™ 22X ZOjE!

g o = AFR Jd5Yth 'string' % valuesZ}Fo]l AW, stringol

% AN EER)E= XY = g4
7| o] 49 values 42 A F YTh o] d4HE &3] EA}49 X 7} (interpolation) ¢ 2+ 17

Y s AArH2AEQ

gtk o & =4

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

o] A 8 Y82 old-string-formatting 4] A of] 13 1] T}

7.2

fjo

o1 M7

open () returns a file object, and is most commonly used with two positional arguments and one keyword argument:
open (filename, mode, encoding=None)

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

A A AAE AL 15 E G BAAAY T, £ 9 XS o] 44E BAE AR e &
AEE R S BAAG T mode £ AL A1 AR 11, 21U S et (22 0] 5 ol
EAskE g2 AAE Ut 7HH A, ra %J%aa £ o] 7] 913l ‘E\%D} o) 7155 = EE HolH+=
AEow Zol Balth tret = 4AS 93 27] 93 AT mode A= A A, ALFHE v o

Normally, files are opened in text mode, that means, you read and write strings from and to the file, which are encoded
in a specific encoding. If encoding is not specified, the default is platform dependent (see open () ). Because UTF-8 is
the modern de-facto standard, encoding="ut £-8" is recommended unless you know that you need to use a different
encoding. Appendinga 'b"' to the mode opens the file in binary mode. Binary mode data is read and written as bytes
objects. You can not specity encoding when opening file in binary mode.

HaE oA, oS ue) /R B FAE JEHA F FE (F200M \n, AESOIH \r\n) E B
\n 2 WA AU GAEBER L), ] E 542 \n 8 ] BAF LA E FRE WHFHE
AU o] 3l Hl el el ¢ o) o] AL UsE sele) 39k £417} o5 A% JPEG o)1} Exe
st} 2o el ve] b0l B itk 13 4S9 % o wpo] Ve BES AGIAEE 25
Als.

519 AR E 08 W with 71 =8 AHE3

AL 2L 589
g

= SdPYTh S 2 =5 o 9 7F DSt E Bt A9
Ytk with & A

E7 229 o o] Lula A I;/ZFQS_D]—.E A e A& 55 ¢ try-finally 858

»a= Ao vl mal BA AT Fch

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

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

with 7|9 E5 AM3HA] koW, f.close () & TEoA 3td& B AHEE A& E A4S S A whdsf of

.

AT: with 7| Y= S AL ALY £.close ()
/H_TV__Z—] Oizegl}]ﬂ_ f.write () _g] o]z]_7]_

_\1 it
é
e
=
ol
N

fu
i)
e
&
fifo
4>
30,
ofy
-
i) B
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2 AR 7L D3] FolE, with wo]U f.close () & &8s B¢ 25, Y AAE A&l A Ee

A5 0.2 s g

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

WA S £ 2k 3 AA 7} ol W] kel Rtk 7Hg o

= do8d, f.read(size) 8 2 &k, dAF tlolHE Sa FAE (HIAE BE o A)
& (vtol gl EEofA) EEE% yrth. size = AR A A AAYJ U T size 7} AY e A vk
o W JAE ol EdFUTH 3o 2771 71 A Y] Wl R E ot 7 af b of g o]
A AUtk 252 o Hf size FAHE 2 E R EO||A) L size HFo] E (MFo] 2] REOA)E ¢l
A5 9420 Bol £, £.read () £ W EAL () & BHFY T

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

f.readline () < IdoA st &L elFUTH N A (\n) & ALY ol K2, o] WA
T e R S D Y% B DA
readline () 79 BAAS EHFW, 59 o] 2D Aol AT ¥ EL \nt, = sLbe] AW EAUE
s AR AT

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()
T

A H 2SS doe™, 7 ARl o] 2B 5 A5tk o) AL v R LA T, W] e
FE= 2 ool gtk

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

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

L BREESS YAER o] Fol#W list (f) Y f.readlines() & F 9

4
f.write (string) < swing & WEE ol 21, 28H A5 N+E 85Ut

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

o2 o] AAELS 27 Aol HEE Q7 dFUth- BAE (HAE REA) o] ulo]EE A A (v} o]
e REoA) & -
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>>> value = ('the answer', 42)

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

>>> f.write(s)

18

f.tell() 2 34 A AXE 771 A5-E EF v, vtelve] 29 A9 5199 A HE Y
dlolE £ BES T A REe] 4ot BERS 24U,

2 AR o] A E vHLH W, £.seek (offset, whence) & AREFUTH 9 X]= 71 ol offser & Tl 3l Al
AV Utk 712782 whence A2 A U ) whence gko] 001 @ 5+ 9] A& E) 24343, 10]W A
S 91X & A, 2 & 9 Ae] BL A FHOE AR whence £ D 5 931, 712 g 00] A
shde] 4eg 71 EH o2 AHgFYTh

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

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

16

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

5

>>> f.read (1)

b'5!

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

13

>>> f.read (1)

b'd!'

Y E S A (RE 2ol b 7k glo] B2 2E), 5D e] A=kl AT 9l 912 W7 w52 1 (o] 9]
£ seek (0, 2) AN T Eoz XE WA= F-AYUTh, S8R offser I £.tell () ©]
E21% 0B AUTh 2 9] T2 offer 22 A H A e AE Pk

o AA = isatty ) W truncate () 22 2 7FA WA EE ¢ 21 e, € A AREEH UL 3

ko [r

A7)0 g e e ehol el e A ALE BE A

7.2.2 json 22 F XXl H|0|E{1E XMESI7|

BALE sHdel 47 93 % 5 YUth AL O] F1E o} S, read () WA =L EAD
g2 MBS o] EALL int () 2L FHE Ao shiw], 11230 2L TAAL W
#1232 selgUch $9 25U 9AV 2L o BRd doleE A st n @, £4Y
s} sk A D fo] Atz g 5 ASUTh

AR A 0 2 Bk o B 92 shlo] AFohe TES AT O e S S oAl shol w2
JSON (JavaScript Object Notation) o] 2}= g 2] 22 0]= o] g & &A1& AL&g 4= 9l ] gt} 9son o] Bt=
j__zr REL glo| A glo]E] A2 Wola] Exd 3oz v =Yt o @x}g R A 3} (serializing) 2F11

FEEUth 22d 2@ o2 1 dlolHE Aot A2 o X E 3} (deserializing) 2+l 554 th A€ 3l9}
°—”‘| 2 E3} Abol ol A, AAE B3 EALL 7Y ]L}Eﬂ ol AZHA AR VENI A4S T3 944
NNAZ AEE 5 dsUth

F3: JSON FAle tloE wdg g8 Av) S8 =2 aWFo] A3 AL FUTh B2 =2 w7} ol v
ol Al %3 E, AT S ST F Aol P

AA x 7k Je o, e £ T2 T JSON 24 2H S & 5 JFUth

>>> import json
>>> x = [1, 'simple', 'list']

(THS seTATol A%)

7.2, OIIYUE A0 M7 61
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R s S e e P I )

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

5
1o
rE
of

dump () 2= dumps () 3

AE 82E 5t 2 AASFUTh 1A £ 7} 2718 A3 93
9= shdd o), o)A & :

’ json.dump (x, f)

To decode the object again, if £ is a binary file or text file object which has been opened for reading:

’x = Jjson.load(f)

ZF31: JSON files must be encoded in UTF-8. Use encoding="utf-8" when opening JSON file as a rext file for
both of reading and writing.

o] e A W8} H I o] P AES YA V]S 0hE 5 AW, 999 Fe 2 ALHAEISON ©
71 AN AL 09l 437 B BT Json RES] A ALt o ol el AHS T I

o B7]:
pickle-¥3F &

i

© doo] B shold ANEL YRG5 i ZeESYYch shol ol Fas T
R Yt} 7|40 2 AR ghr) = Funk:

kle
e olojz 4498 %
=P ELE BEREEEPREEEE

(o}
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o212t off 2|

AG7HA el v A1 A 7} 9155 A FRA B, oA 52 A
U Th £ of

(Aol =) % 7hx) 785 & o el o]

8.1 =& ol

N o, 9 At S A F U, ofubE of g

hils= 2R

239 A9tk

24 3 4 ghThd ofuhE B A HekS AUk
B

£o] shol AL W93 gl 5 ol = AP A

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

A

SyntaxError: invalid syntax

FAE EANHE 2L OGN 52T
5

ol 4 o] 7} A1 E 747 ekel 91 %

=

= 77l A
a®

EAFU T ol 2] HALE Qo] 2= E2o] AAY VT (= Aol = 10| H 25 12T of ool 4],
AT Frorine () A4 AR sle, T2 2L (1) ol WA A BT 312 ol 83 & W57}
Ao, el o] AR 2] & 28 4 A= HT

8.2 0|2

2} BAL 0] 2AoR eutat @A ehE, Aqstelw S o2& dod 4 Agyth AW Fol
A L oS ole) Phu L 23 R 2 B Aol A bk shold 2ol A o] A5 o] w7
A 2 oA F U kA R ] e g) e mz a0 AelshA skob, ol 7)ol £ 4 9ol o]
oA A8 sy T

>>> 10 * (1/0)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

(THE seTATol A1)
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ZeroDivisionError: division by zero
>>> 4 + spam*3
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
NameError: name 'spam' is not defined
>>> '2' + 2
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: can only concatenate str (not "int") to str

off g WA A 9] npA| et Z2 o o] ojyut=A LelFUth o9+ o] FOo=E Yevar, o] WA A I
Bz "8 Yt} o] Jof|A 9] §L zZerobivisionError, NameError, TypeError YUTH o9 o=z
A4 FALe WAT T A9 I FA T G AL BE W A9l J 9L B B A8
Ao] o2l e (At A Aol = B F 18 8+ FUth 5 o9 o] 52 WA AE A4
ek (el ok A9 =7} oh g Ui eh),

Zof LA R22 oo)e] Y} Alel AukS F A BAE AT,
PR ol B oo ose) Fel 97k Aol 91 A Pl mo]
=

OHFH ﬂﬂ*]ﬂfﬂ <k Ea FUth Uz o g 4o
E2E5S UE3E o8 EYo]aE 2833 JFUTh AT 2F J A Qo] EA S5 A
%‘QHD}.

bltin-exceptions &= W& o] &3} 7 £9] o n]E I3t J5Uth

8.3 dl2] XMz|5t17|

AEst ool & Aot TR WS TtE= o] 7 FUTh U ol & B, SutE A7 482 w714
M-S AR Al S A SHA T AR A 22 IS A HE sk A& 38Ut (Control-C U 11 9]¢
+= KeyboardInterrupt o9& do7|&=

£ AR A A3 A2 AEHA); A BE AHHE
]_

Pl = vhebgel] %

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

try ¥ U3 Zo] 52
o WA, ry B (try & except Aol EFE) o] APH U}
o A7} AR FOo W excepr B S AVH L try v AP F
e B ot ole 7 A s, o ¢ <
Foll 2= o9 o] 53 vj m@,lexcept dol A3
o except Aof Q1 2] o] FET W X = A ¢k ol 7} A, H e try o2 AGH YT
A7) 7 A A Fow, A 2= A k-2 o] o] oA Bl A} e HAIXE S8 3 A Ao
HEYh
Zr7) o2 o Lol thst A 8 7] & A A7) |8, try &2 St 01”-4 except A& 714 = JdF Utk o
st A2 7] 7F A Uth A g 7] Gt try ol A g sk o o] vk ﬂﬁlﬂ ® 7‘8 try %9 2
A8 717} 4 071 OﬂQ 2 231 A = H Y th except B2 Jéiﬂ e FEE2 A MY AL E AZT 5
AssUth AE :

c oy S AWFHE T
[e) =7
=4
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except (RuntimeError, TypeError, NameError):
pass

except Zo 3+ FHae ]ﬂg}%
S Z2E A S A FFUT — A4 F
S0l 057 22 I=EB,C,DE 1

=3 lﬂ%ﬂﬂol/\iﬁﬂ"o‘ﬁﬂ w2 U o (SFA T o g
= gl = ). A&

e
25 Y3t except 2 Hlo|x~ &

=) 3t
£ Ao

=
=

Ea
=]

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")

except 8°] ¥ 43 ¥ (except B 7} A2 LE%),B,B,BE A 3HA Bol £ HAL — A0z w5
+ o] AUtk

B o except 2L ol 9] o] ST 5 b, AYEAE 4T FUTh AL AT W E FEY
FlE L2 Utk o] Ao AA =2y o E 7}1‘47] A7) W2 AU ol A A E AT
o & E A e =H A E T ASUTHEEAE S AT+ A=F):
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 = A H A else A S ZtE=d], YThE EE except 2 Fl ol eboF Tl try Ho] o2
o714 ke wl AYs o] oft B T ol F-§FTh ol & Sol
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"')

(Th= o Aol A%)
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f.close()

else o Abgo] try Holl ZEF F7}3t+= 24|, try - except ®of o8] R J= T}

Yo7 A FL Q] & A3 A HE AL FA S wEd Y

ol Q] 7} & wl], AHE e 7HE 5= =, A9y AR g g A AFUTh AR S} P2 o9

ol gAY th

except - o8] o] F Fol| & AAFT =

"Ji‘ﬂiOﬂ AZg UL A E H"H of| 9] AAEHA ) & Bl A, .args & FETHA A
AAES AR ANE 5= AdFUTh Q& o717 Aol A2EHAE UA BHEL QT OJEFREES

zﬂﬂAcMAqq

>>> try:
raise Exception('spam', 'eggs')
except Exception as inst:
print (type (inst)) # the exception instance
print (inst.args) # arguments stored in .args
print (inst) # __str___ allows args to be printed directly,
# but may be overridden in exception subclasses
X, y = inst.args # unpack args
print ('x =", x)
print ('y =", y)

<class 'Exception'>

('spam', 'eggs')
("spam', 'eggs')
X = spam
Yy = €eggs

o917 AAE AW, A= A 9L ol 9] W AR o] WA uk B (A WA ol 4 F .

ol 9] A7l A try ol 43 SHSE B oy}, uy BolM (FHAoREE) TE2H = WFE
ol TAsE o= A AU dE S0l

>>> def this_fails():

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

Handling run—-time error: division by zero

8.4 a2 &237|7]

raise ¥ Z2IHH 7} AR oA 9 7 TS = FA L 5 A G ol & Sol:

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

File "<stdin>", line 1, in <module>
NameError: HiThere
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aise o Aladte T ARF= WAYA 2 o 2 & 7}
Assle F8dl) o]ojok gyt o] F a7t
25 ey th

gAYt o8] da"d ol ALt o 9] Sefj (Exception
Zal= o] o2 Az }lo] BEAE TEMA A=

o, |
N

o o

raise ValueError # shorthand for 'raise ValueError()'

kek o 9] 7} BL*“?ELX] = Zotof shAI Rk X 2 stal Al A= ofrhd, B b JEj Q) raise o] 2 A9 E
oAl 4o g & QA Fy

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

An exception flew by!

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

NameError: HiThere

8.5 of|2| 244

The raise statement allows an optional £from which enables chaining exceptions. For example:

# exc must be exception instance or None.
raise RuntimeError from exc

oL Ao AT &L 3 :

>

Urth. ol &

il

>>> def func():

raise IOError
>>> try:

func ()

except IOError as exc:
raise RuntimeError ('Failed to open database') from exc

Traceback (most recent call last):

File "<stdin>", line 2, in <module>
File "<stdin>", line 2, in func
OSError

The above exception was the direct cause of the following exception:

Traceback (most recent call last):
File "<stdin>", line 4, in <module>
RuntimeError: Failed to open database

except U finally Al A ¢to| A] of| 2] 7} WA 31 o] Q] A7 AF5 o2 dojdyt). from None #&7E
AE3te] o] A E v 23 T 4 JFUTh

>>> try:
open ('database.sglite')
except OSError:
raise RuntimeError from None

(TS sl AToT A
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Traceback (most recent call last):
File "<stdin>", line 4, in <module>
RuntimeError

A4 vl A Y Foll th gk AA g W82, bltin-exceptions & FF 2 Al 2.

8.6 AIEXl F2 o<l

Aoe SRAE BFoeN 222 A 9o o)lF& 24 7 dFun (Fhol S T
Z}/‘ﬂ?f}lﬂ $2 2 S EAR). e HE A Aoz Y A O Exception FHLE ASTYTH

Exception classes can be defined which do anything any other class can do, but are usually kept simple, often only offering
a number of attributes that allow information about the error to be extracted by handlers for the exception.

2] d o= 2F o259 olFEF FASHI, “Error” 2 24 ol 22 F g Ut

Be EEEEES 250 skt GBI AL S gt T AT 95 Gl gk Feh 2o
BT A AR E 2ol A4 g Ut

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

Goodbye, world!

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

KeyboardInterrupt

finally @o] oW, try Fo] ¥85 7] Ao finally o] v et ZAJ oz ABE LT} finally @2
try o] d 2 & A=A AAglo] A Uth th32 o9 7F A ) o Bdst 4 9E A9y th

s try ﬁg“ﬂﬁ}“ Eo} ol 2] 7} A S, except BolA A2l & A 2D 5 AF U 9|2 7Fexcept
oM A=A o, finally 2ol *‘3“51 = o &7} ohA] B o

+ exceptUtelse @ A% 5o o971 A F 5 YUtk THA, finally Fo] Y F o] 917} thAl
g o

o If the finally clause executes a break, continue or return statement, exceptions are not re-raised.

e try 9| break, continue =+ return ¥o &35}, finally 2L break, continue =&
return v A3 Ao AFF

finally % Oﬂ return #o] £EH A, ¥ 7k try A9 return Eo] F+ Zko] o}y g}, finally
Ao return 0] F+ ol Yt

oE Ed:
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>>> def bool_ return():
try:
return True
finally:
return False

>>> bool_return ()
False

o 558 ol

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

>>> divide (2, 1)

result is 2.0

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

>>> divide("2", "1™M)

executing finally clause
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
File "<stdin>", line 3, in divide
TypeError: unsupported operand type(s) for /: 'str' and 'str'

Holupek o], finally A2 2E Aol dFFgUth F FAE S WA DA 3 TypeError  except
Hof oal A 2]F A] 933 finally Bo] AP H Fof thA] oyt

AA A & ZR2IAMA, finally B2 o F LS AT uf, 32 AR opd A oF FA gle], I
A& whgste ol & F Ut (G ol EY I AE Z2e AE).

8.8 O|z| olE el s%=

3l 5 Uth 2 AR S A-g st A4t
of A4 ete] i 3= the ol & EA 8.

oW ANEL AN B2 G2 )
fez]
=

4 iR s dAYEU S

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

o] SES BAAL o] o] 4WS BW HANE ST 5 g I FA AL dA A Erhe AYY
. e A3 G E AL BAZ HA GAT 2 98 2218 2AZ D 5 A5 UTh with B2
A3t 2 AR E 0] FA Suh=A AP HEE wgtE H S AT I

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

8.8. O|z2| ol& N2 S 69
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o st 2o, vl
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St ol g 75 B FL PEL ATTUL A SAHAE BEE 22 AA Y A G 2 BEoIA,
TG A AL B BE YRS Gtk 7 e A2 A FEE FA37] A5 1 A4 A B
JEYHEES 1A 4+ Y&Uth Fe2 dxBAE AUE w7 98 (Zeh 2ol o) Aol E) viAEE
7Hd 4 .

SEzsadY dolER uaw, she o] FhLHAUSS Hagel A2 e EUI NG AN 2
28 ZAGUT Crt 7 BES3 o4 s = Feh 2 AU S S SR shol A Zehat AH AP
F =2 Y BE B 7 5ES AT TUh 22 45 wWAYZ S 0F wol s 2 g S,
A4 Fe 2t w0l Fe st SUAE o | WA EE AH T 5 glow], WASE 2L o] 52 Ho|x
S MAEE 52T 4 IS

Cot §01 2, WE Sel WS L (o ol B WS A public (91 = obe) 1] 37 W5 & WA L) 3,
BE 9§52 vimal U LEH3AT, AN AT A T AN WHE Fx
GEUTh WA @4 1 AAE A5 FAAA A A AAE s, TS5
AZGUTh 2BE3A Y, 2U2 AAE A YU o] Ao] YL o[ & WAL 918 7)
Cor Lp HE2H3 94 2e), WHHE AL A7 2437 1o) vlo] » Zej 2z M52
AR, SEE 2P 2 R U AAAEL (1 A, ABAIHE, 5
CEREE EE RS- Eeios

oz

m
&
[»
2
k)
:OL_',
o
L
N

e AE ol A, ojmbg 2EEI U Crt Fo15S5 AH S
FA AdEol gtele] AR ¥ 7k ng REE3 §olE A & YA,
SolE 5AEo HR gls AL gt
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9.1 O|F 2} iAol £tet ShojC|

o

AA = WA (individuality)% 2ta1, of 2 7) 9] o] Fo] (o7 e A zoA) 22 AA| o ddE = 3 -
o] A2 thE doj 5ol A= o & o4 (aliasing) o]} LA dFUTh HEF o] W e A= £

Eol FrhetAl= ¥, 2l V2R E (A £A4Y, e U U2 GASHA FAE 5 9
ShA| e, °ﬂ°‘31°1“ 2l2E, gy ey I 5k b 7 AR S-S s kske ol I EQ o] d
BHE E T dFUh oA HE 22O g = o] H e, o de]ojx
571 UH—E*?J‘JD}. AL S0l FHol AE T AL W 2ol AAE AL
Tt Atz Agd AAE A, LA 2 U S EA gt —
T Az g At e mMAYEe] 22 AAT U

O, fy
filo

U
U

o

g

o (1 ST e7

=
s

a _]Lj El>

= ojw Hol A EAE A
stz W] g-o] A7 FUTh 2
o) AL shAZol A AHEH =

s

=
S

2l

Sej28 27457 Ao, sto A 2z F Ao ths) B /A BF Ao] YUtk B ot o] BT
°2 2BW 87 HelL, olel B Folo] oluboA 3] olalel 7] 98] 22k ol & B1ko] o DA
SASEA & Dot dEUTh BRI, of FAol e A4 BE 2 shol A xz 1o w07
287} 9&yTh

ER R DERET e

)% B2 & o FolA AN b AP AUk R o] F T AR oA G2 TH of
AT HE THE Ao % & ol 4 QA (352 19 T, o m k= upd 5 AHUTh o8 BT
ot g ol BEY A (abs () 9 2L FLET WG 9] ol S ES ZFFUD; REY A9 o] FE;
B Zgolel Aol ol 5 ol @ Slvlol 4 Anlo) ol NS AT o) % 5018 F YIS o8 50

Eo)E3UNEY & qu = =
% Qlo] T maximize S HYTd F JHU— R E _,] A}_QLX}

a8, A= A ERE gt ol & H Fol L& EE o] 5ol AU — ol & 50], 884 z.real oA,
real i A7 2 ) ol S 2 HE AT QYA BHA, T Eo Y o] BEo & BAL o= HE B2
Yt} £3d 4 modname. funcname 9 4], modname < 2F A A1 funcname & 1A 2] S EZHEI YT}

o Aeolt P T BES of 2ol B E s mEolA A9 H Ao o2 7re] 24140l P o] AA Tk 2L
o) BE BRI

AELREL 97 AE o) AU 27 A5 % AFUTH T4 AL, ol = HEo] et BSlo] A5
. BEE JJEYHEE 27] 75Ut modname.the_answer = 42 831 €& 5 JAF5 YT 27 753
del o7 AHA|S 4 & 011\\4\3} o & Eo0],del modname.the_answer%modname 2=
A oJER]HE the_answer & A 7{?}\41‘/]—
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95k, BE AAE_dict et BeltuRade dy) deoEen
98 SH%U; o8 _dict_ & Ao o] gL ofy
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£33 o8 B0e A ANAT 5 Qe shol M xzage) BaE Hel FeIurh o 7)o A <2
A 22 b5 8 ol o) Foll ThIE AFAAE A e FEE T 0§ LA o B HOHT AR BTHE
] v]

= l
B A S Al 7Rt Z239 ~23%7} 95tk

o TP A AAE =, P WRY 2F 2= A Y ol EEFUT

« SHRL JETFFEY 2T 2, 7HE 7Ll EH R 2T 22 RE P o] AlZF Yt v] A

(non-local) ©] A ¥ ] 7 < (non-global) ©]| F&< 23t

e AT HAHY) AFzEFA REY DY o] FES TTIYUY

o U YTl AAE L) 7S R 27z YW ol ES 28 Y olw Yt
o] 5 globalZ AAtH, BE FRG Y2 BEY A o] 552 2= T 2T ZZ uLE Yt
7MY A3 = apgo A B AR = HeEES A A3 W, nonlocal 1Y EE ASTE = AF5 YT
nonlocal 2 A A=A koW, 7 AL EL2 o7 A& YUh(2d HEol 281 & T3] 7 79
2FZ| N A HFE THEA FHol, 22 0|59 viZ |5 v A i G AF Y.
HE, A A2FZL A T4 A G o] 552 (H2E Jo ) F2FUTh T4 upgolA, A A7z
A ~2FZ9} 2 o] F ¥ FRFUTH BEY o5 33 FHA2FYE2 AYG 2T Lo E e
o5 F7HE v X o
~2FZILHAE Ao g AAFEAGE AS MEE AL T8 YUTh BEIAA ZYH 4 A9 a3z,
oo ofd o g2 E T3l I F57t TEH =X AARC], I BEY o)§ Tt vide,
o5 AAE A3 A APl TH O E P YT — AT do] o= At A HY FA A
ol 5 24 sl A5}t oj A, T o] 5 BA N 2 &3] Wolof FUTH (A4, A M5EL o1
AHoz2 AP YLh)
o]l 58 542 -globalo|tnonlocal o] i mf - o]l tYstd A 7P R 2328
b AUtk g2 tlol8E HAeHA FUth - o] 52 ©A AR A2 Ut AA = vpzt
ZIA QU 4 del x £ A G 2727 FREE o5 FA x Y AAE A AU AM, A o] &
278 BE A4t A G 27 ZE ASFUTH 53], import 3 4 Y= BEOIU T )52 A Y
23 zof AAFYTh
global ¥ SR W7t A a5 zo) glon axo AAdAEoof 2 7He] 2 uf AMEE o A UTh
nonlocal #& £ M7 S8 AF 2 of 9lon T30 A A A= ofoF &8 7he| Ayt
9.21 AT ZQl 0| &7t
O] AL oA M2 ThE AF 29} o] F F3HS FE L, global Fnonlocal o] M AA o oH =

FEAE BolFe gtk

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"

(THS seTAT ol A1)
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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)

oA 2= E9e ol FA Uk

After local assignment: test spam

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

olg@A A< tf g o] (o] Aol 71 =AY scope_test 2] spam A B vFEA] Aol 72 3HH 8. nonlocal
t 2 scope_test 2] spam A A& VH Il global Y-S & +59 A2 2 vhr Yt

global B¢ Aol spam o A4 0] Ytk A & 4 51T

9.3 A LIe| X Ofut

Selae e A EHAA AL AABIA R A A NEES EFFUS

rlr

9.3.1 EaiA Heo|

S Ao 7P e FE e ol FA AZS Ut

class ClassName:
<statement-1>

<statement-N>

4 e (et B)AE, SN2 A& ol Bt 4717 ASNAE WA s ojof Gtk (AT
Sejs B if o B BS PR $ 4 A5 Ueh

Aoz, s Y R BHES UE G5 4 S0l AW, 2 RHEE AgHu gz LB}
YU ol o] FAZ Sobe AUtk Fels el G5 Aol WE, MAE 5 Foke JFS
e, S Fel A BES 2Tk — thA], o A2 Aol A A5 Uk

e B ol AT ul, Al 0§ F7ho] HEAAL A AT mT AFHUTG— 1AM, BE A W5E
29 gL o] Af o] BIFOZ Ltk 53], B A 4] 49 o B ool AAF L.

e A7 (22 S AYAoR Bd ), Fehx AR RSP UL o 2L 7| EH 02 Feh s Ao
ol BE o)A o] kel EEES AL AN ALk T A AN Selx AR o) tha ol w5 A
Utk A1) A9 2327k (Fe2 3 o7k AA fEFA 2) A A 31, Se2 AR S
o) Ao AT A ol Zeh2 ol F (o] 4] ClassName) O 2 o] 7]o] A 2H vk,
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Sea AL F EFY AN AATUTH JEYRE F2o} A2HL BE]
JEFHE P2 & 3ol WMo RE o Ee)BE Fxo| AL§H & £ 29 A8 FUTH obi.nane. LH}E
JEYRE o] e Zehs AR} B0 A w) Zeh29] o] & F7hol YW BE o] BYUTh TehA, 2
397 ol @A 2 u:

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

def f(self):
return 'hello world'

MyClass.i @MyClass.f = ZHIE JEZHE X1, 247 A 9}3}; A= a%zqq.gaﬂi oE
SREL U S YoM, UL Ba uyClass. i o) RS AR S 5Tk doc_ = A4 vl
OEFHET Z# 2o &3 E2EFYS ZHE T "A 51mple example clas ",

; AN AEFUG. Zh2 AAN ZA2Y A AAHAE EAFE
Ao 04]% =0 (19 FH2E 7HE k).

AAEs BES] A% (e AR “EE3H7)7) & 0 AR S B Be gdat S 2] JE R
Axeutol 28 AAHAR AAE HEE AL FobgUth el FAE o)F 402 init ()
et ol 8ol ER TN E 49T 5 dF Uk

def @ init_ (self):

self.data = []
ST __init_ () FAINEERY T U, S AT A U7 A E B S A A aE Ao ti3)
AFOE __init_ ()  EEFUTE ZehA of ool A, A 271548 AAEAE o FA 2S5 dHUnt

x = MyClass ()

8, _init () WMIAEE Y =2 FA4ES A dA
UE7) AR —r°17ﬂ AAEL __init

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

>>> x = Complex (3.0, —-4.5)
>>> x.r, X.1
(3.0, —-4.5)
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7 QAR A 7L ol el 24 B71A) QAL o 2P HE
E o]Fo] d5Uth HolE JEFHEL WA=,
Data attributes correspond to “instance variables” in Smalltalk, and to “data members” in C++. Data attributes need

not be declared; like local variables, they spring into existence when they are first assigned to. For example, if x is the
instance of MyC1lass created above, the following piece of code will print the value 16, without leaving a trace:

we

=

x.counter = 1

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

print (x.counter)

del x.counter

il

o

=

fu

¢

2B ERRE 2 HAME JUTh WA =& AA o “43H” T YU th (o] Mol A, MA =
ol 2 dxB 2w AFRH A s Uth thE AA FEE WA EE 7HA £ AU o E
2 E 27| += append, insert, remove, sort 53 22 W EES 25Ut A SO g2 9] =] o A,
O 2 AF3HA] = T WA E g 8ol E FHla d2d 2 AR Y A= v AR E 2 YY)

A

B A o] guke WA S o8 TR Feao F Uk oA, 5 AN Fejae BE
JRESL Agete davre) =SS o Bk 224 222 Aol A, x. £ £ gulE WA=
olt
A

¥ Q0 of i L
> e
0P

e B[ [

N, MyClass. £ 7} @4 0] 7] M E Uitk 4wk x. 1 = 187 L u], MyClass. 1 7} 347k ok 7]
Utk 22U x. £ S MyClass. £ 9 22 Ao] otk — o] AL &4 A7} ofe} WA= A

°
k3
o

9.3.4 HIAME ZHA|

HE dA=Es dd5 A 22 gtk

’X.f()
MyClass 9o A, o] A& EAY 'hello world' & EFUTH AW HAMESE A 528 I8+
Uk x. £ £ HAE AR L, AL Fol 52 5 ALY o E Sol:
xf = x.f
while True:

print (x£())
£ 993 A% hello world & A FUTH
WA= 55w A8 ofw Aol Qo2 £() ) T4 A7k AAE AA YL = BT, 904
x.£() £ A2 ol T2H S doble AUt A+ o BA A 2712 A3 shojp e A I e
S B4E A% glo]l T2 Y 9 Ao Urth- AR AA R E A A ST

th: WA =e] Sl o' AA 7L A WA Az A
£ A&3 MyClass. f (x) 55 FUTH dutd o=, n7h9

—
~
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class Dog:

kind = 'canine' # class variable shared by all instances
def _ init_ (self, name):
self.name = name # instance variable unique to each instance

>>> d = Dog('Fido")
>>> e = Dog('Buddy")

>>> d.kind # shared by all dogs
'canine'

>>> e.kind # shared by all dogs
'canine'

>>> d.name # unique to d

'Fido'

>>> e.name # unique to e
'Buddy’

MU el 22 b AA 7 Foj D o F vl olH =
1S S0, = ZENA micks | 2EE 2 S UG E AFEH A
75 7] W&y

o] &7} 2 Ao] 23k Ty
AR %9 BDE B
Shokol o, 3hitel 2~

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

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

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

>>> d = Dog('Fido")

>>> e = Dog('Buddy")

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

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

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

P4, 2ea0) Suhe 47 dAEA WSS el oF F T

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')

(= el ATT A
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>>> d.add_trick ('roll over')
>>> e.add_trick('play dead")
>>> d.tricks
['roll over']
>>> e.tricks
['"play dead']

9.4 7|El FAlES

Q2T 29} Zehs BEOIA 2L o2 HE o[ o] $45Y, el HE 23] L A2UAZ SATY Tk

>>> 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

HolE o] E2 HEL WALS B ohleh ARl AW Ag A (“FeolAE) o] A F2T
it 2 AR, 22t 2525 F3A 0 o HP S TR 48D A

sho] el A1 = o o & 2-& 24 &
F@e Bastid 78 A4S
shol 4 gl A AHEE 4 A5 U

)
ZetolAE L HolE o EPHES 2A2HYA AgS o Futh— Setol ol

>
= >
NZ]{

e o
P

b
ox, O,
i %

=t ol oJERES A
el WA EE] o5 A E B4 52 B 4 AUt 2Tl AEL o E 5L W5t @
MASEY GRS A BUE 1E A Hlole = HES AnEs AR 748 FE 9go]
Fol sl e — ohA) kB A A€l g 9T 5 9 gt

WA E Skl A HlolE ol =g HES( ! e L AE o2
AAZ NS HEHS EATHE 22 A HAHUTh A EE Fol B ) A W5e A2 A WSS
=5% et fedth

2%, WA= 3 WA dAbE self ehn BT o] AL B
TR 53 o u| S 2A FEUTh A, o] 7S =

e Eo) 97)o] BASIL, Ses ek A Z2IDE o] T FHo] o EFHET A5
e LS

Sejs e HE RE B5E T 2 A dads
Hojo] BaE Aoz £2AY B2t 9l

Furtt o & Sol:

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

class C:
f = f1

(THE seTATol A1)
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def g(self):
return 'hello world'

h =g
o|Al £, 9, h v BEF ¥ AAE 7tel 7l S WAL C Y AAEYREL, ZHHOR oS EFC 9 g
Aasel WA EdUtt—h = J83) g 9 55T o) AL 229 SAE A A 279

Shehe ol o) 5hA 2.
WA EE self A MAE fERRES ASHN HE HAEE T5T 5 d5Uth

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)

Ee du SR TIAR A o5 FX2E F A5 UTh A=) 2 A A3 xE T3
dolg xddte REdUTh (Bdlae 23 dY 2722 ARH A Ut A=A L‘?i tlolEH S
u

NET FE o 58 A9 BA RoAAT, 4o 232 g AU AESE o2l A 9} e
Q7R Aol 23 m0] Bo) T gareh vl A Bek ofuie}, 130] AL EH Pel BEE WA S} AL
S Qlthe AYUTH BE, WA S 285 Fehs AL o] A sxmo] GOl 3, thE A0 A H A
ShAAlY) S AE F25E A3 @K £ ol fE B E AQUh

Z o
= 1 = o -
2+ e AR, an e e (3 olgtns Bath 2 25Ut o] AL object . class_ ol A& o

AN
9.5 A=
EE 5SS AGeA e Aol 72 “FHl v e ol ES B WI ZHA 7 fls Ad Yk 34
A2 FYgY EH2 ol gA B ASUTH

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

o] & BaseClassName 2 3A |~ A9
o] 59 Ao thE Yoo A E
SB g

£ 2o 2o Ho5 o] glofof FUTh wol s Fe o
etk o 8 Sol, Wol 2 Fe) 27k the RE) Bo5of 92 )

class DerivedClassName (modname.BaseClassName) :

shA 2ol el Ay e e

o271 g Ut o AL oEPRE F2E FHT W) ASF Uk
W7 A oFowl wlo] s 2

o FAL AN Ao A&
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g Fefae AaEH A E7] o] S sE A2 gl Uth: DerivedClassName () & 2L |29 Af AAAaH
25 Ve UTh WA E 2+ o3 Zo] 28 g Uth U3t Sl L o EYREV A =, B 254
Hola ZEfao A E Bt a W Yt o] Zo] 4 A E St WA= Fx2 & St Ut

g ZHae ol FH2 HAEES AT 5 AdFUTE WA= 22 AA Y 2 mAEE
TETu SET AR A2 AL gleng wojx Seie] Hod e MM EE EE sk Mol FE 29
HAEE ARYA s S X EE TE6A FUth (C+ Z2 2 E St HH O E: Tho] A9
BEYAEEAAIAHOZ virtual YYth)

g Fefaol A AAYGH HAETL 22 o] 59 WojA FEA HAEE Ted] ZobA 7| B AR
< st A = AsUth wlols FHAA HMES A TEdke I el suth &4
BaseClassName.methodname (self, arguments) & 2Z3tH F Ut o]AL uj & ZTfo|AdENAE
Z£271 g5 Utk (o] A& Wolx FH A7 AY AFZ oA BaseClassName 22 AA| 2 E 4 S oot
3ol o)A 2

Stol Aol & 443} B AT 4 Uk T e W B4 Tk

A
o J2E2 FE AASH W isinstance () & A& YT isinstance (obj, int) & obj.
t Avtint oA 33E FefAA BT True 7 Y th

S FES AASE W issubclass () 8 AFEE YT issubclass (bool, int) & True ¢IH],
bool ©] int o] JH Fef2o]7] YUttt ATk issubclass (float, int) & False Qd],
float = int Y AHB ZH A7} o 7] W &A Y

-

9.5.1 CI= A=

vpol W2 05 445 = ATk o2 e wlolx S AE e SHA A= old A Ytk

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

<statement-N>

R SR, M e Ao, R FHa
AZ A LB2ZFoR, AS FRAN AA= 2 Z
A, A EHF r
Basel 9] "]o]A~
it

A, ol AR THE R H B UTH WA E 24 A4+ super () 2O FHAA TS A D] A8
=Aog WAF YL o] AW B 0} 2 t}E AF2 o] o] S o A] call-next-method 2} L&l A 91, &
&4 o] ol A W H <= super B

=
=
A A7 2% ol e, BE T

54 = Y40] A9 st 22 o] 4o thofof = A (o] R S
F ot P vt S AEERH o A2 E S8 QM2 He A9 E U7 gE2G U oA E £,
BE Fdl& = object & ASTEH] W 2ol, B thE 4E5-2 object o] o2& oY A2 E AFFUTh
Hlo|x ZEjaso]l of g W A2 H 2] A sh L, T4 dargEol AN £AE AP d ek, 24 2d s
NA AFH AZNA LBEZOR 7 A E HESH, 2 R E QA Mt T &6, T2 A (RS2
A FFS FA FoWA AE ZHAE s 5 Atk YU gU D o =& W Uth 25 3
AHEE o, ol A2 T A4S0 AFAY J FFA e FH2ES AAT S =S vE UL o
ZEA B W82, https:/ /www.python.org/download/releases/2.3/mro/ S R Al &
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9.6 H|ZJH Hp

AR WHoANARE A 2T 5 s “HlF 7”7 A2 A= o] Mo EAs1A] 5y th kA F T 7
vpold T =o)X ma 1l Q= o] dsUth REE A& s o] F2 (€ S9°], _spam) API¢] #7}11—101 ]
U FEoE FAFH o dUt (2 A 0] &, WA E, HolH ®HF Folo]d Zell). 738 Aol FH
glol MAs = i dos Has oo g

Sa-vl3 N B EY SutE A7 QOB E (S A B FHaodA FH o]l 55HY FEL I oA,
o5 F 41 7] (name mangling) 2il & 2]+ W AU 3ol EHf‘P Agte A Yol 5yt __spam FH Y (FH A F
Mo =7 A17ela, .JEH 5]— Mo deEz ZdUth B2 /i,Elj_Z]-—‘:— classname_ _spam Z HAE FHo=F
2| 2t= =1, classname 2 H XY :’ﬂP‘ o] FollA gl & AAS ZAFUTLE ol F4l71+= S
Aol 5k o4, AE ALY B A 9 X9 FAEA 3

TEANNE TAL G0 A BEEWASA YR AL FAAE AA=EAZAR S A
NN ER

ot %

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)

9] of| = MappingSubclass 7} __update A EAE E Yot etE A5 Ut Mapping 2ol =
_Mapping__update & MappingSubclass & 29 A= _MappingSubclass__update@ Z+7ZF t) A
= 7] & F Yyt

47 TFAL A2 A0S 3804 A AT ATke S o) 84| 2 o]
AA 2B AL £S5 Ak ol AL A

exec () Yeval () EAGH F == 335} o
Fo5A 8 0] 212 global w9 Ao} FASHH, A7 §AA vlo| E-Zstdd I =2 Agkg it 2
Aleko]  dict_ E AY Fx T ujB;ukole}, getattr (), setattr (), delattr() o= A-&FH U}

224 o] B2 folE FEEL I EolFE ALY “record” U CYJ “struct” &} §-A3E o] B} 8 &
Zte Aol ER AU R FH2 A7 258 S5 e d9dTh

class Employee:
pass

john = Employee () # Create an empty employee record

(THE seTATol A1)
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# Fill the fields of the record
john.name = 'John Doe'
john.dept = 'computer lab'
john.salary = 1000

30, &, L
I> Eb.ﬁLﬁZoﬁ
=2
>
n)
o
o
ft
4o
rlr
g,
X
rt
]
0]
©
(o}

HAE AT AE
__func__ = HAZ= A

2 e

9.8 O|E{&|O0|E]

A2 ofvbE e R e vy Aelo] ANEL for Fow £HT 4 LS =AML AU

for element in [1, 2, 31:
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='")

8 e A2t Eﬂﬂﬁ%ﬂﬂﬂﬂﬁﬂﬂowﬂﬂﬂe4ﬁ} shol o] WA s}sl 1 B
FUth Fof AolA, for &2 AE ol Ao thal] iter () ETEFUTh ol FFE WA= __next_ ()
£ A5t ol E °1E1 AANE sdFE, ol HA=EE ﬂEﬂ oly 9 8 AES T Wl sk AAM A~y
o G& 947 gloew,  next () = StopIteration oS YO AA for Fxo ZEE 4t
next () W& &FE AFEMA _next_ () WA= ET 5 AFUTE o] o= o] EE ZE0] o]EA
FAeheA By h
>>> s = 'abc'
>>> 1t = iter (s)
>>> it

<str_iterator object at 0x10c90e650>
>>> next (it)

1

>>> next (it)

lbl

>>> next (it)

e

>>> next (it)

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
next (1it)
Stoplteration
|l ZREE ol S MAYBE ot of ] Sl oISl 58 A 21
T AU _next__ () MINEE 7R AAE EEF = _iter_ () HIXAEE Z*ﬂ?i‘%\:‘r. S &7t
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_next_ () EAHYEE, __iter () T selfEEHEF IFYLH

rlr

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

mmn

def _ iter_ (self):
return self

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

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

nw v e 3 -

9.9 A||O0|E]

Al ol B & o] B #Hl ol H & 7 E% Zrestal ZEet = dunh dRbA QA H A4 S 2wk =
e de Uﬂ“?l’%yleld T2 AR FU T Al olB ol next () 7t 2&E wiutth, Al gl olB & Wt
ol AP ANF IS (ZE HlolH e o' £F o] niAge® APH A=A 719F Y. o<
A e 1E1§ Aad AER GA BE T S HolFUth

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

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

.
1

o

g

AYdolHE 84 9 BE AL & AolA AHARe] Fehz A ol He ol HEE & 4 dguth A
dlol Bl 7} hhe ol R _iter_ () 9 _next_ () WAZ/ ARE wEol A7) wE Y T}

E Shpe] 28 75 Ao W4 ST A9 47 52 Dol A5 0% BPHTE AQUTh o)L sels
index Lhself.data 9 2& JI2HA WSS ALgshE G2 ol v §48 27 41 FE 5 BHE

Yk,

9.9. MaIolH 83




Python Tutorial, £A| H{H™ 3.9.23

s HAE B3 22 A Aol o8, AvaEolH 7 £5 8 w] A5 22 Stoplteration &
doAYtt 2§31, o] 7550 et 45 FAst= AWE oJH olHE WE 7 FA WU Tth

g A olE & B2 E A A F HRSHA v t 28 thA 2o 5 AHE ok 2l AR S A 4
© 2 2145 2T % stk ol FANELS FeAE F57 A Vel ol 61§ S AR 4FL A3
AAEJFUTE Al g olH 28 A2 43 Al gl ol Aol Hot A sA v, 54 Bol AL, v E
PrE Pzl zel e 9 2s o] gt

o :

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

285

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

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

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

260

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

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

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

os E2 T AAL T g7 A% 4 7HA s ATy th

>>> import os

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

'C:\\Python39'

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

from os import * thAl] import os 2EFL S AFRSfoF gty I3 ok os.open () o] W3 open ()
2 bl AL 9B 5 AL, T Fot oFF A A,

0s 9 2E 2 HER AL W, W dir () Frhelp() BHE thEY 902 227 Y& th

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (os)

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

QA 9l 3 oA e 2] B AL 99, shutil BEL A 412 H 242 AEA A% AT
ok

>>> import shutil

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

>>> shutil.move ('/build/executables', 'installdir')
'installdir'
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10.2 i iel=3ie

glob BEL U He SY=sE AN 02 Y BEL BEL F5E AF T

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

AutAQ FEEE 2THEE TF HHY AAE Ao T 87 JdFUTh o] AAEL sys BEY
argy EZ|HE g|l2EZ AZAFI YL oA & £9, 9839 Aq python demo.py one two three &
Agstd o33 22 23t 2898 Ut

>>> import sys
>>> print (sys.argv)

['demo.py', 'one', 'two', 'three']
argparse RE2 Y& £ AAE A sl o At v AYEZ S ATFULE thg 2T HEE 3 o] 49
stdy Aoz AT E £ FEFUh

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)

python top.py —-lines=5 alpha.txt beta.txtE A}R5te] W& S AP uf, ~3HE
args.linesE& 5%, args.filenamesE ['alpha.txt', 'beta.txt']Z AATYr}.

rlr

104 Oz &€ 2|C|EMI T2 S &

sys BE 2 stdin, stdout, stderr ) E ] FE X ZF31 95 . 7P oA g AL stdour ©] BUHE FH S W=
E 5 e dasdy v Es S8st=d &2 7 dsyth

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

~aYES FEIHE A AT

2~

AWML sys.exit () E2E AUtk
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re 52 1F vAE A2 AT AFH EFsS AU B i A3 22e A6, A2 02

>>> import re

>>> re.findall(r'\bfl[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'

92 g 7 s Ao A fole, RAE MAESol AoE e 97 Fa gw Aol 47 Witk

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

>>> import math

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

>>> math.log (1024, 2)

10.0

random 2 EE T4 AHES T+ Y+ 5752 AFFYUTH

>>> import random

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

'apple'

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

>>> random.random () # random float

0.17970987693706186

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

4

statistics 282 T4 HolH e 7|24 A4 S45< (B, 4%, 4, 55) ALy

>>> 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 = 2 A E <htips://scipy.org> = th& £ X] AAE R EES Wol 2t JF5 Yt
10.5. 22Xl ol &l of=! 87
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AJHUS AN 2SI JBU 22 EFE5S A 8ot B2 BEo| dsUth 7HE a3 7 7l URLO A
HolHE ¢Jo]J2+urllib.request & H IS By &= smtpllb AU}

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

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

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

>>> import smtplib

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

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

Beware the Ides of March.

mnm u)

>>> server.quit ()

(7 WA o= localhost ol A] | & A ¥ 7} A 3= 31 9l o] of Fhrh= Aol F22] 5HA| 2..)

10.8 =M} A|ZE

datetime BE S WS A|7hE 2ATE Fe 2SS AT, D YT B P BF ATY
TR A A0 %] AR Y FH 2 A8 o Bl e Aol maon W E 20
ol 2AA YUtk BEL AR E ness AASE AQ g

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

>>> now
datetime.date (2003, 12, 2)
>>> now.strftime ("%m-5d-%y. %d %b %Y is a %A on the 2%d day of %B.")

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

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

>>> age = now - birthday

>>> age.days

14368
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10.9 O|O|E| &F

kAol ol B B W gHE FAS
zipfile, tarfile

=3 22 2Eso A4 ALdF¥Yth: z1ib, gzip, bz2, 1zma,

e

>>> 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'
>>> z1lib.crc32(s)

226805979

Q8 oA AHEAE S e BA) 3 hE H2WEY HHAA 45 shetste 2 BUS T
itk stol e oldl ARE O] FA §E Fi 54 £ 18 AFFUL

N Sof, AAES DTS AEH N YA Aol 52 Y3} A AL AFHA = F 5L 2
S Qg yth timeit BES A% 4% ol 42 A% HelFUnh

>>> from timeit import Timer
>>> Timer ('t=a; a=b; b=t', 'a
0.57535828626024577

>>> Timer('a,b = b,a', 'a=1; b=2").timeit ()
0.54962537085770791

Il
=
~.

b=2") .timeit ()

timeit & AEE= R H O 2, profile Y pstats BES Z EF Z oA AT AA AFLE A

7 98 =7 5S Al

solabe = guTh,

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

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

men

return sum(values) / len(values)

(TS sl AToT A
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(o] A o] A A A AL)
import doctest
doctest.testmod () # automatically validate the embedded tests
unittest EE2doctest REWE HA 2 A2 oYX 7h HL XL XA HAE JTS HEO gld =z #g
4 A Tt
import unittest
class TestStatisticalFunctions (unittest.TestCase) :
def test_average(self):
self.assertEqual (average ([20, 30, 70]), 40.0)
self.assertEqual (round (average([1, 5, 7]1), 1), 4.3)
with self.assertRaises (ZeroDivisionError) :
average ([])
with self.assertRaises (TypeError) :
average (20, 30, 70)
unittest.main () # Calling from the command line invokes all tests

10.12 HiE{2|7} =SHEIL|C}

ol e el LR A 2 YT ol w2749 duda 498 )
H4 & e g 5

e The xmlrpc.client and xmlrpc.server modules make implementing remote procedure calls into an al-
most trivial task. Despite the modules’ names, no direct knowledge or handling of XML is needed.

« email 3} 7] A= MIME 9 7] B} RFC 2822 7|9t Wl A] ] A & 283t A2}l G WA A& &3]
At golrg g guch AAE HAAE B P smtplib 2 poplib 2H= &2, email 5H7V]%
Bapa A T2 (A0 5 23) B AAAG RS A AR 22T T A%
7918 g el w4 1A 2 92U o

« json # 7| A= g AR E = HlolH e P A2 %*1'3}7]-&?} A3 AL ATH U csv EELS

] ]E}H—]] ]/\3}/\_1_31]1:/\]1501],\1 0113}}4 Oix] 045] L UL :r"—t&% %l—‘é‘ 3 Al oi_—l]_ol Kol xl;q 011_77_

F AEE YUYtk XML A 8]+ xml.etree.ElementTree, xml.dom % xml.sax JH7] ] o

ofsf) A Ag Uth. olelst 5} o 7] A & A AHE-sHE Thol Xl & EEZ‘“’@#E}L T 2k Hl ol

o] A A YT

+ sglite3 ®E- SQLite t] o] B ] o] 2 2}o] H 2 2] 2] aM old], °k7} ¥ & SQL &S AH&-3lo] ¢t
OJEH I HA 2 E 5 = HAILPHE d o] B o] 25 ATt

o
o A &= gettext, locale, 181l codecs H 7| A& 23 W2 BEo g3l A dg Yth

olr
o

Sl

El Lml&
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reprlib BE2 AV ZA $34 AH WY Fe & v~
HAS ATy h

i

g o] & 93 A2Euto]2H repr() 9

>>> import reprlib
>>> reprlib.repr (set ('supercalifragilisticexpialidocious'))
ll{lal’ 'C', ldl, 'e', lfl, lgl, ..-}_ll

pprint RELS AEZAH /L S 5 At PO WF AN AEA A ANE A5 AL Kot
AW A Aol F 5 YA Fuk. 2347} 3 ERC R S S e
g T2E ok B ek Utk

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

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

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

textwrap REL HAEY Ehd =0l 7 39 viu]o] @A ZH3 o}

>>> import textwrap
>>> doc = """The wrap() method is just like fill() except that it returns

(= el ATl A
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a list of strings instead of one big string with newlines to separate
the wrapped lines."""

>>> print (textwrap.fill (doc, width=40))
The wrap () method is just like fill()
except that it returns a list of strings
instead of one big string with newlines
to separate the wrapped lines.

9] o o] gf nl o] 2~ 0] MA| 2 FF T}, locale 2] format $F4=2] grouping

locale EEL B3ld EA Hojg =9
Z zjgsls I H A v A2t}

JEIREE IF T VIZE XA

>>> 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 ("%d", x, grouping=True)

'1,234,567"

>>> locale.format_string (" ", (conv]['currency_ symbol'],
conv|'frac_digits'], x), grouping=True)

'$1,234,567.80"

XL
11.2 sz 2l
string B& & ChAlths @ Tenplate S 28 £ Yed], 5 L84 APl Add Bed
WL 2T A UTE Gob A B A 38 22198 WA BUE S T2 1S ALH o] 2T
& gy,
D42 s o RRT T8 A AR (F5A9 BE) 2 BE0l AL EAR o] 5L ASFUITE FREE A}
Foto] Al BAAE SHAE B0l F5AEARZER T 5 AU §5 2 AW 1 o] 2 o] =
g5 8 vtk

>>> 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.'

=

substitute () WA E+ A FEAAZF AV Y 7| HE AAE A5 A S HH KeyError & ¢
oUth MY WY 28U S§ =2 AP 4G AT UoHA EHAT 5 o
sate_substitute() WAZA B A4 5 Ytk tole 7t ret © 49 Ae TAAE WA oA
syth:

>>> t = Template('Return the $item to S$owner.')

>>> d = dict(item='unladen swallow')

>>> t.substitute (d)
Traceback (most recent call last):

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

Template A8 Se AL 87 o] TEAE AFL S Atk A ol AW HekeAE AP AP
o2 7] FEEE s AR GA, o m A AAA AT EE Y FAT 2L AL EA A WEE ST E
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F gguth

=5

>>> import time, os.path

>>> photofiles = ['img_1074.3jpg', 'img_1076.7Jpg', 'img_1077.jpg']
>>> class BatchRename (Template) :

delimiter = '%'
>>> fmt = input ('Enter rename style (%d-date %n-seqnum %f-format) : ")
Enter rename style (%d-date %n-seqnum $f-format): Ashley_%n%f
>>> t = BatchRename (fmt)
>>> date = time.strftime (' 2d%b%y")
>>> for i, filename in enumerate (photofiles):

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

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

print ('{0} ——> 1} .format (filename, newname))

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

dZo) = 0e S8e T 28 949 AR ARl 2219 =o e
XML 79, 5k Bl A 534 8 HTML §) B iAo 8 A A= f22e A

11.3 H}O|L42| C|O|E{| A|ZE HiXx| &=

struct RES 7h¥ Aol uhol e AT Y402 %8s 98 pack () Funpack ) F5E AFHY
th oS ol AlE zipfile BES A5 1 ZIP 54U ) AR E A W HolF U A 7=
"HY 917 A2 oubo] EShantol E0) R E Gt 54 e L) T<r & R F 3710184 2 E A

dho| = %48 7hd & e ok

import struct

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

start = 0

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

start += 16

filename = data[start:start+filenamesize]
start += filenamesize
extra = data[start:start+extra_size]

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

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

11.3. H}0|L{2| CIO|E] A2 = HHX| =t 93
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114 C}= AyE

28 gL AHE 2L A G QL By st=7ledUth Agl et E Qo] Wl 18 T oA Al E =
SOl ALE A} QH S W 28 m g o] SIS A U] AFR S 4 QU BEH AR Alg = ok
299 AT HE 2 /OE Adste 4yt

g2 I=Evd =z afo] A& AYE= 52U 14 F threading BREO] IO oA ZP S o2 A
TR A EAFUH

import threading, zipfile

class AsyncZip (threading.Thread):

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

self.outfile = outfile

def run(self):
f = zipfile.ZipFile(self.outfile, 'w', zipfile.ZIP_DEFLATED)
f.write(self.infile)

f.close()
print ('Finished background zip of:', self.infile)
background = AsyncZip ('mydata.txt', 'myarchive.zip')

background.start ()
print ('The main program continues to run in foreground.')

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

U5 2dE S8 22 IR b 2 BAGL UolE £E e AL FRAL AAEE 2HE Y
Ytk o & 913} threading BES %, oM, 24 W5 L AVHES] S HZ BB 59 579} /| ¥ 822

AT,

Ao e A2 AL Adoll e BE IH2E dd 28 =0 JF AT th queue EE=
ARgSlo] s s = thE 2d =] 23S AlFste AYUth 2d= T FA 9 242 A8 Queue
AAE AH&ote 58 22l A 4L, 7] 4L, Aol E5uth

115 224

logging BEL 918 7152 2% 498 24 A2dS AT A% Bed 4%, 21 WAL
gtd o]} sys.stderr 2 U R Y}

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')

2 e 2 A7) B H Uk
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WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred
CRITICAL:root:Critical error -- shutting down

Z1BARog AR W HAAE ZAEA 1 282 2= o HE R YL b2 28 M+
A g, dojg 13, 271 =& HTTP AW E 53 fA]A g¢"o] 2P Ut MZL e+ WA
2 X290 g} o} = g gS A9 T 4~ 9l U th DEBUG, INFO, WARNING, ERROR, 22 1 CRITICAL.
Z A NadL gtol Mo A A H FA3HA Z2 WS WA A AFS A G 2 7S H8l AR A
ZFARAS ¢ e A gdo A 2= & 5 dF Ut

Jpol W2 ApF W] el (HFE AA ol i F=x A5 34 9 &S A A7 AT 7h A =) E
ST vz ele A v 2271 A A" A6l oA E U,

ol 2T EY & 22 Z ZFsA T W2 e AE0 o8] AHEE = Sl AAE
ZAsloF ¢ BR7t ASUTh BRIAL, 9X 1TAES 2 AL AVORE 152 P AR BEE
HEE PEUT weakref RES F2T WEA 92 AAE F42 5 Jr 72 AZIITE A7 7 I
2 Q 3}A] ¢F o weakref B o] B0 A A A 7} AF5 2 2 A A 3L weakref 2] Aol o §F F W o] E ] AF UL}
Qv Q) Sl = Bhe = o] Wl go] Bho] == A A4 o] E£3HE T}

v

>> 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:/python39/1lib/weakref.py", line 46, in _ getitem_
o = self.datalkey] ()
KeyError: 'primary'

—t
—t
o
12
ret
1]
A
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YZ o oz B HoyH 12 818 $F5AZ = dsdth 28wz tE2 A5 45 A7
Je ety Tdo) e+ JdHyTh

array EE-2 array () AAE AU th o] AA = %?w_‘z—*'?l g o) E wh-S A At B} 2 A A A5
= 2 AEQ 5 Ut oS o A= shol A int 2| o] Y wl HQEJ BEAE FET 16U EE A3l
tj2lof, 28ke] EQ BT gl o] A A (F ZE "M E AGE A WS HolF U

>>> from array import array

>>> a = array('H', [4000, 10, 700, 222221])
>>> sum(a)

26932

>>> al[l:3]

array ('H', [10, 7001)

collections BE-2 deque () AAE AFFYTH o] AA &= AZF oA o w2 A F7HFHA] T 5 kol A
o 23 =¢ =F grEG ZF UL o] AA= 7€ E o] A4 E AN —??ﬂ"ﬁ}% o &gy ok

>>> from collections import deque

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

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

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

HeHA 2| AE Fd ok gholBHejgle AEH 2| AEE 24 4 50] Y bisect REL L2 THE
EFEAFFUTH

>>> import bisect

>>> scores = [(100, 'perl'), (200, 'tcl'), (400, 'lua'), (500, 'python')]

>>> bisect.insort (scores, (300, 'ruby'))

>>> scores

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

heapg EE2 44t

2]
00l 48 . 1%
g0 §83h

A5k T8 ATIUT 7P ol 4L I FgAA
2Rz GAAFAT, A BF AP AYSA o

>>> 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]
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24 AEE 9%t Decimal Eﬂ olH3IAL AlFaa Yt YH float o] B X
Z

Hae S8l vt 22 Asod 783y
. @QT‘SJ 103 23] 234 58 58 R 7B EE,
- BYUE A,
o WA e A 87 AFES S58ke v Ao,
s FEXAFA, EE
o ARSAE 7é3’+7P Loz AT AT A & AR 7ol 5§
& S0, 704 E 5% Ala2 Axtetd, AR 5 a5 B ol s s v 237t

vebgych 235 7P 72

>>> from decimal import *

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

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

0.73

Decimal AT B ¥ 08 fA8H, 5 HSl FERAE A 3
E—T— S Th Decimal 2 =0 2 3t =88 A dslal o] AR5 4A4H

DAL de wAE JH’J@D}.

AL pecimal Z A7 o)A BE AL Ao AT R 4L REE ALY SSA AAE 3 4

ok

§2

Sk g;

bt o |
i) bkl

30, oX,

X

>>> Decimal ('1.00"'") % Decimal('.10")
Decimal ('0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal ('0.1")]1*10) == Decimal('1.0")
True

>>> sum([0.1]1*%10) == 1.0

False

decimal &2 2% g AUER s AlTFUth
>>> getcontext () .prec = 36

>>> Decimal (1) / Decimal (7)
Decimal ('0.142857142857142857142857142857142857")

11.8. 102l BE AL A2 _
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7 973) QA e e 92 venv Iyt of o 22 el B E Aol N $AA YES S
=, teE 7 2 o 52 AHIE o B AT HAA S Fa LA b5 uth = A5 E 3 (tooling

P

ol Al gstE env &4 W Ao sdHY FE= WA US-
Fea4de wesled, 7Hd 84S 843 5 dsdth

AL A oA AYF

ﬁ
p

\J

r
filo

<
=

’tutorialfenv\Scripts\activate.bat

Unix =+ MacOS 9| A o] Z A A3 gt}

’source tutorial-env/bin/activate

(] 2T P EEbash AL A3 FAE A28, csh =& fish AL A}
2}lactivate.fish 23 HEE AL oF gt}

7}”'31'ﬁ Z/g3tehd, Ao 52 ETAAE o AR T A 7 A
S APt 57 A stojH o] AAFH =5 Th o & Eol:
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ok
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$ source ~/envs/tutorial-env/bin/activate
(tutorial-env) $ python
Python 3.5.1 (default, May 6 2016, 10:59:36)

>>> import sys

>>> sys.path

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

12.3 pip 2 I{7| x| 2|5} 7]

You can install, upgrade, and remove packages using a program called pip. By default pip will install packages from
the Python Package Index, <https://pypi.org>. You can browse the Python Package Index by going to it in your web
browser.

1” 113

pip has a number of subcommands: “install”, “uninstall”, “freeze”, etc. (Consult the installing-index guide for complete

documentation for pip.)

7717 ol B2 A Aske] A4 WA} AR E AAE 5 5T

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

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

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

A7) A] o] F FHoll == A HA WZE 2o A WAL H7AELAT FE JFUth

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

Using cached requests-2.6.0-py2.py3-none-any.whl
Installing collected packages: requests
Successfully installed requests-2.6.0
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o] Y-S Al A3, pip = 8T W o] o]u] A F o IS &, o} AR A FHUh o2
HANTE AN 2 WAL A7} pip install —-upgrade & APt 7| A2 HA WAooz
dagel=g 4 JdHF Yt

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

pip uninstall T3l 3} o] 442 9 7] X] o] Fo] & 7Hd B oA # 7] 2] 7L Al AF Yot
pip show & 54 7)Aol tf3t AR E FA T th:

(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 = 7 &F0 AXH ZE

i)

717 & 2AI YT

(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 & AXd 779 BT FFS WA, pi P install o] 7]thstE F42 AHEEU
AulA o] F AL o] BEES requirements.txt Lo Y= A Jr}:

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

numpy==1.9.2

requests==2.7.0

requirements.txt = WA Aojo] AW o] g eI AR T A FE 4 J5Uth A& A= install
r2REIAQTFIHINAE AXT F IS5 UL

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

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

Installing collected packages: novas, numpy, requests

(THE seTATol A1)
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Running setup.py install for novas
Successfully installed novas-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip ol& B B2 FAo] d5Uth pip o thek A S £ 4] = installing-index 2| & Fa1stA 8. S| 7| A&
2+ S wf] sho]l A o 7] K] M Qloj| A AL-R S 4 9l A &12] W, distributing-index A A& ZF1 A Q.

102 Chapter 12. 7} 4 2t4 2l 1j7| X|




cHAPTER 13

O|AM|l & 5tX|?

o] 455 M E ol A ohbE shol M AHgol BE BAl ol FobAS AU — WAl BAE 2] A3
shol AL 4 -§-5hel 1 Agsf ok Ptk o WSS w oft) 2 shok B7R

o] A4 Al shol W o] BA AEo) ARUTH AES) ThE FA L e 24Ut

library-index:

mzelolueee) 9, ¥4 9 RE0 Ug $Ae (2 gua A v dH A AR E A Fes o] AH
M E gAls)of FU T B E Shol M ) £ ol 271 TES} Wol qH o] ST FUL SHFE
9, HTTPE 53] £ 2 A48l 1, 342 vs 7, Weds) § 42 94511, CGl T2 2122 2453,
ol E 2 tEel T, 7B B 4 e sqeE REo| JLUth elolHae A Fojrw oy

Aol YA & 4 AHULh
installing-index = T2 s}o]| W AR 27} 24 S 271 RES A A8l WS APy ch
3

s
reference-index: }o] % o] B 3} o] u)of] tf 3 2} A 3 A
Sk A 2 A F83

EESEEEE

https://www.python.org: &8 3}o] A 9 Alo]E. of 7]of= T =, FA L Fof] = vlo] A F& 5 o]

Soll gt 2AE 7 5] FUTH o] Y A E= 71, Q8 B T 79 o] A AA o2 3ol w27t
BEo]FUch A A 9 Ao whet w7} 7] B Aol ERThwE = dHUTh
https://docs.python.org: o] 8] A A of] wh2 A AA A 4 JlF U T

1

hitps://pypi.org: ¢ 2] 4] = 717 (Cheese Shop) 2 = £ H©' Fho]d 77] 2] A2t =
ABA AT ol 4l B 5] A1l T, B MEe ] A e thE RSl 3
segE2d 4 dwyoh

o

https://code.activestate.com/recipes/langs/python/: 3}o] & & 2] & (Python Cookbook) & &2 F & o
A, ERE Y FRIATHE 22 YUrtt E35] FE RS F 35S Python Cookbook (O’ Reilly &
Associates, ISBN 0-596-00797-3) o] 2= A £-9] 2 of] & fFch.

http://www.pyvideo.org & &3 8 9@ AL 2L TF 3] 2ol A sho]d B vt o T Hase 5
Ayt

I “Cheese Shop” & Monty Python o] 227 x| ] U]t} 2 o] %] 2= 77l S0l 7A@, ZHi A =7k F-olo]d, A A ghrka ek,



https://www.python.org
https://docs.python.org
https://pypi.org
https://code.activestate.com/recipes/langs/python/
http://www.pyvideo.org
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o https://scipy.org: Scientific Python ZZ A Eof = w2 0] d A4 2 2 2SS RESH AF o
Felo] M Ay &, I 23X, A 24 T3 22 A8 7HA H7| A S0l 2FH Y5 Uth
ol F8 IAE L ZHA EI’_A 3%, 722 % comp. lang. python | 7| A] 8} A 4 python-list@python.org
gudd g2ER B £ JFUTh 72 AFH WL Bl2EE ACEolr ddF o] gleng 5t
Lholl AIAT A WA A = X}%Ei == 11%33 Agdg Ut stFol 3 A A =] 33}3‘43} 4
T, AEel HHsti, AMEL 752 Ay, MEE RES aL—”é“%‘jr Hdyg grE xiﬂi%
https.//mall.python.org/pipermail/ o 9l 2% S4yth

AN A AT JOE GEE FAQEITLE e HEE Ao} Plck FAQE MR H O et
e el e Ee AT o, oln el £ e A8 Ae o 9
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cHAPTER 14

=
ol
o
I°
1u
el
I

g
ol
|>
H
n
Rl
o

il

Q= 3}o) 916 2] ¥ ¥ AL Kom 4 @ GNU Bash A9 914 7153 4181 84 2 2 97 9 5] A% )
X8+ 2| AU T o] = TheFek 26k o M-S A 8 GNU Readline 2ho] .8 2] 2 ALg-3he] Z@H k.
o] eho Hejeloll = AR WA 7 Q3L o] 7)ol A WEEBEA) & ShrU o

141 & 2t U S|AEZ| BHE

W59 2E o B0 B4 AR H A& A AE 0w B3 H A Tab 717 HE 7152 EEFUH
shol 4 Wel# o) g, AA) A WS W AS 7H5e BE o] S A5 Uth string.a 9 2L PO TRE
FAA A%, AL AT L AbA kS 7o U1, AT AR oS RER HAL A g T,

__getattr__ () MIAEE kA AR RN A¥ W S8 m2ado] 4T A= AP S e
Fol o Tk, 712 AL AHBA QA E 29 python history 2he B E 82 E S A BTG
ohe HaHY Az elE Ao A B AR E ThAl AT 5 AE Uk

14.2 CH3}S QIE{mZ2|E] CHOH

o] 7)%-2 oA Mo AFZ e E ol v a) AWk AU Ty T, @ AR 5% ARl ol T
oJoj A& ol AAT Tol2] L AGATIE F& AQUT (R Theo] Solzy] E2e] B g
FT HUTh. SR AAUZL AT E o A Hlo]BE A8 5 JAxUch AHE B35, L
52 AN (EE AN FIE 482 AU

) 9 5ok ASE AAE B3k ez el el Python <, 9 24, AX) B4 R 1T B Axe) Bl
)5S 253 A5k £k, BRI A £Evho Za A TE S8 Z2 2ol AT 5 AsiTh HaT
& T} 7|48 o) 58 272 bpython Y .
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cHAPTER 15

0]
oK
K
K
il d
X
<
K0
<F
4

1o
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WA 7F 2ol 10
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P

[e]

F Aol A e

pal

Ol
=

A, F

7HA ,

Alofoll A (base) o] 29 (0] F) 242

H

Lo

o

E] 3}

3T
T

SAe A
249

o

1/10 + 2/100 + 5/10002] %k

35 0/2+0/4+1/8

71
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-
hy X
ar
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she
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e HE S0l WEW, 4GS 27 BUTh 25 v R-E 7oA, floatis o] 2 B4 24 E =
ﬂ%%mEiiﬁﬂﬂﬂb3ME%%4iﬂﬁd1ZAﬂCﬂa¢§%EE4£QQGUmAoT,

7/ 2 %+ 558, AA| g 1103} 7] @A v AES) A& FS U
of 2AHE Q481 ZFY T shol AL A Ae] 4G o)1 2Atgke]
AE AU TE R A A A, whek shol o] 0.12 AFE o
&3} o] EA|3oF Fuirh

0.1000000000000000055511151231257827021181583404541015625

o1 ALt Aheto] §-85Th A e ARTHELS SAtol B, shol A e B 7he T4l EA) 5]

FAHE thE WAl T Ut

>>> 1 / 10
0.1
A8 A7t e 17109 AA Y R, A4 AZE %L /HE ke BE bsd ol 45d€ 719

SHA &

T AR, A e 24 oA 248 FHEE oY ohe AdS7 A5 UTh o8 5o}, 0.1 0.
10000000000000001 2 0.1000000000000000055511151231257827021181583404541015625 =
T 3602879701896397 / 2 ** 552 ZAFFE UL o] A A o] BF e ZARZNS 5517 W Fof
eval (repr(x)) == x E¥WZ IHE FASGHA 15 stUE ZAT 911’“4‘4

AAH o7, glo| W 222 EQ} YH repr () f“;l—';% T2 =AF17709] 52AF21 0.10000000000000001 =
Ayt shol# 315, oAl o] (& Al2d o A) o] 7hE g2 S g 5 glon, I3
0.1 ¥k &EAI T}

o] Zo] o] R 25e] RAo] 2234 : sholHe] Wk ofun, ol i) T
Shdt sh=slolel 5 2 £ AU WE AojelA Le TR AL B 4 AFUTH
Aol 7 BHoR 5L BE £ oA o & EAA & 5 AA ).

¥
Y ussee 2308 doow, BAY 2o) YL Agetel AT 59 E 24 YT 5 AFUTh

>>> 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"

o] Z1o], X7 gk o mlof| A, &F A2 7 E+= A o] FRFUTH A 22 s A 7| ALY FA] & v
53 gl Utk
shbe] BE thE S W2 T AU dlE 591,012 B3] 1/100] ob B E,0.19] Al 7HE &3t 2
A A5 030] o gt}
>> 1 4+ .1 + .1 == .3
False

£ 012 17109 A&3 gholl o 7H7hY 2 5 913, 035 3/109) A &3 gho] o 7793 = gleng,
round () & v g M= AL T2 HA duych
>>> round (.1, 1) + round(.1, 1) + round(.1, 1) == round(.3, 1)

False

[
p)
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542 =& A gol B %A BE 4 9AT, round () T AR WS Yol §-850] R
ke M AnE Az M 5 9 g

>>> round(.1 + .1 + .1, 10) == round(.3, 10)

True

Binary floating-point arithmetic holds many surprises like this. The problem with “0.1” is explained in precise detail
below, in the “Representation Error” section. See The Perils of Floating Point for a more complete account of other
common surprises.

Zo] 7ol oW a5 o], 412

shol 4l float A1 4H9] of 2] = 5 4 % 3

FY el S W A RIS IO i

float A4F0] A28 W8 o2l 7} A e 5 QT A4S WA of g o,

AT AL SAIAD 40 5 SN LGS L, 2N AT AAE d o

SR SR AA SA S A AE A d AU 0 2
L= 3L

Ao 7 X0 B WS Aol A A S8 223 W 0FY §§ 22 AT 4
= decimal BEES AFLS|HA 8.

s 4‘}%-4 -2 FH s el s 7o R e A% fractions REel A5 A AR Yo (W

ShA] 133} 22 SeAb A #ahA] Lhebd 4 Q5L Th.

If you are a heavy user of floating point operations you should take a look at the NumPy package and many other packages

for mathematical and statistical operations supplied by the SciPy project. See <https://scipy.org>.

shol 412 of el to] float®] HAT ke WHZ Lolof S S J9B AL 5 P EPEL AT

float.as_integer_ratio () WA EEfloatd =2 B4 2 T3S}

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

Hl&2 A3 ghol 7] w2 ofl, 9 gte &4 flol v == T A S 5 gy th

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () WA= floatE 167 (L o] 16°|th = A 3h=d, A Eloll 21739 A3 ghs FUth

>>> x.hex ()
'0x1.921£f9f01b866ep+1"’

o] et 16714 22 float gh& B3 AT At © AH 2 5 s Uth

>>> x == float.fromhex ('0x1.921f9f01b866ep+1")
True

Edo] Az, sho Aol thE WA o] AA %
A 18k THE oo (<t C99 2-2) 9} vl o] 1 w 3

E OhE §89 £ math. fsum() YU o] FEE P 5 ADE FAL Ak A G
Aol gkol BB A WA “golw & £ AE" & FAFUL H 5 FA ) FFL FE AG7A ol 7} A A
orobA] A A A= ol Aol g WE 5 Az

>>> sum([0.1] * 10) == 1.0

False

(THE seTATol A1)
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>>> math.fsum([0.1] * 10) == 1.0
True

151 B9 2F

o] AN L 0.7 A S AAF AP, ol g Aol o] The AT BAL ol Ro] 4 Y she
P2 B FUT o)A HF A5 EA DT /18 A 4 o] Tk 7}
1=}

[¢5

B3 25 (Representation error) = LR (AAZE, YJEE) AR 24710 A (D 2) 4242 ASsHA 2dE 5+
A= AME S YERY YT o] Al o] Jo] M (2= F CCHZWh;_%Qﬂﬂ@ﬁ A o])o] FF oI E o]
71t 8= @ﬂﬂ”ﬂﬁeiﬂﬁﬂ%%ﬁﬁﬂ%dwﬁ

o 28712 1/10L o] A A2 A 23T 4 gS5UTh L5493 (20004 11 Q) AL 2E 7] A= [EEE-754
FE a4 deg AR, AY BE SAE2 vho| A float & [EEE-754 “ D = of vf g ot} 754
WAL E =530 EY AL 7 235 o oA, 48 Al AFEE 0.1 J2**N FEj Y 7 77k 42
HEstH 7 28U th 7| J = AE3] 53R EE 283 A5 AUt

’1 /10 ~= J / (2%*N)
=

=
’J ~= 2**N / 10

2 ThA 223, J 7 88 53 HE (o= 2552 o] ARk < 2++53 JUTH S m3hE, N9 H AL 56y
o}

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

2,562 /7t A8 BUEAHES LN GAR AU I A5 B F G FS AL e AR
e th
>>> g, r = divmod(2**56, 10)

>>> r
6

U A7k 109 ARt a8g, 44 ke 2R 28 A Aol AUt

>>> g+l
7205759403792794

webA 754 Ml D EZ 1710 o] 74 7h7h2 242 o ey th

’7205759403792794 / 2 ** 56

LAt 2RSS 2 e vt &l g yth

’3602879701896397 / 2 ** 55

=dHe W7 wwel, o] A& AAZ 1/10 B} o Avh= Ao o shAle; WHS Aok, 5ol 1/10 B}
oFZF Zrotxle AUt 22iv ofE B o= F&sH 1/10d = syt

webA AFEs 23 /105 “EA” ZdUch B 5 e AL folA Fo43 &3 &4, @& 7+ A=
Mo 754 v = 23 A U th

)
o)
-
Q
S
(1]
o
4
ofn
B>
4>
0
>
>
gl
>
o
P
o
X
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>>> 0.1 * 2 ** 55
3602879701896397.0

I 2ol 10¥#555 F 619, 55718 AR A B s yth:

>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625

ol= AFE of] AFA AESE 527 A 24 0.1000000000000000055511151231257827021181583404541015625
& o h A A g EAISHE th4l, BL <loj (o] WA shold 23 & 2TE 177]]
$ERAZ LAk

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

fractions 9 decimal REL o] A4S A w5k

>>> 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

1o
J

16.1 Cligl B2 E

16.1.1 oll2] &2

o g 7} st B Z 2 H = of g WA X2} 28 Edo]AE A4 Fch EﬂﬁlrUﬂ 011/‘1‘” PR e

£ Bophith e R Aol $2 Wi, 28 Sdo] 2% A5 70 3=

(try ol A except Zol o3 A 2]H &= o2& ©]

5106] ohd £ 47]9] B8 FATLIL ol AL 1 82 oo S oe an agel asHI
| 2 Uﬂ/\]xltiifoﬂﬂi éE‘“/]Oﬂ 71594

VNEEEHRX ZFZFZEN AHYE A (YHHH O Z Control-C E+= Delete) & ¢

S3 /B zgzCe Bolgn WHolt AR E 5 AHHEE Qe ery

9+ KeyboardInterrupt o2 7} WA g ok

#!/usr/bin/env python3.5

(QVE] = 2] E] 7} AL-&- 2] PATH o Qi 714 3 uf)) < é—:’-%
FUTh #! £ WEA A A3 F RA o P Th AR Z
FE(\n)E BYold, 5L E ZE("\r\n")E 3
A = A4S Al dl AR U T

£33 E L chmod B Y2 MG 3ol Y AHs P RE, E

) >§
B
52
oy
<
-
<l
ey
%,
=
>
e}
>
t
rr
i)
o
lﬂ

r{r
=)
roh
filo
4z
2
e
o
4
39,
ofy
°
v

$ chmod +x myscript.py

! GNU Readline 3] 7] R o] 9= 24| 7} o] AL w3 & 2= 9)& ).
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A= Al 2o

A A9 7bs BEr ek Aol Ut oA 4X ZE e
exe ¥} A5 02 Ao, ol W HAL o|F 2 A ER AWk FAAE pyw A S F
Qg Uth o] 49, AN Ao Gehhe 24 32 BAH A @5

16.1.3 CHEIS A= T

sl g Histg o AMg o, 5 AE 2 E 7 A 2hE muich AE = iE Ydsel o ALy
Ch. PYTHONSTARTUP 374 M5 Al2F o] Solgle vk o] 5o A3t guth o] 22 f42 49
.profile 7]} AU

o] 2 2ty Aldol M vk ¢l 3] v, sho] o] AAYECIM WS g5 it /dev/try 7F B R HAA
429l B9 (38 AAAH ARt ol = el A 55Ut tishy Bol dds = A2 o5 3l A
Awmg, o Aol A oS ALEGE A ES 5 AN A BRI A S o SO BT

=
T AFUth o] Gt A sys.psl YL sys.ps2 ZEZEERAT & 5T

A YA oA F7HAZ A S doej, A9 A& 5tdo A if os.path.isfile (" pythonrc
py'): exec(open( .pythonrc.py') .read()) & ZL2 I=EANLIHA Z23HT F JdHFYH. &

SR AF AL BT A 22 B0l A A0 2 a5 of gtk

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 FHAE{OJO|M|O|M B E

glo] M AXE U] 2T £ Y= F 7HA] B L A F Ut} sitecustomize 2Fusercustomize. o] 2 A
AEoteA B, WA of 229 A8 A} site-packages H H ] 2] 2] §] X £ Zrolof gyt sho] & Al Astal
U5 A= A}

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

oA 1t & el 2] of usercustomize.py Bt o159 UL HET At AES 9L+ AFUTh A4E
QEES W FHBTE s FA R A FeA) ot B o] S mE sho] W Aao] L FTh

sitecustomize & Z2 YA O 2 ZAF3AtH g oz A 2l | 2
WE 1, usercustomize Ao AZEFAUTH A3 YL L site REL AHYAE E/\ﬂﬁ.
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APPENDIX A

0%
>>> t58 A9 7|8 shold EnE. Az HolA PO AT 4 g TE oo A Ax 2 4
1%k
e 2e AL e 4 A5
c 5027 U RE LS IS JUT W, AL o FE TEA (T, BT, FLB) Qo] ZES
JEF ), a8 A4 o] i3y Aol 8 shold =

e Ellipsis W& Ab<.
2t03 TolM 2x T EE oMW 3x TEE HISIH I A E5=
S22 AN 2AT & d R R B He ohE
2t03 & = golEH oA 1ib2to3 Z AIFEULE 58822 AP 5 JE& 2T HEE Tools/
scripts/2to3 & A& YT} 2to3-reference S H A 2.

abstract base class (34} o] A Z|A) FA W o)A Fd2Ehasattr () Z2 2 HIYEO EHIA YV
n 53HA ZEE (& 9], M2 HAE) F-L, ]Eﬁﬂo]’\e 7“-43]'& P2 AlST 2N Y ELol

2 B3t ABCE 7R A B %a}ag T8y, = 7:]]~'6}Z] X0 HAE isinstance ()
9} issubclass () o 93l A2 1% %"/H/\E O]D]T/}, abc E2EEAHAE BN L. Slo|Ho= 1

2 Y& ABC 0] Wt =d v 3’4— 2 759l dFYTh: A8 F X (collections.abc E’_%oﬂ/ﬂ),

XA} (numbers 2EA), 2EF (io ZEA), ‘?:]EE et 2 (importlib.abe EE 9 A]).

abc R E& AMHE3)A A4l Tke] ABCE 2HE 5 FUTh
=]

annotation (o] - H| o] ) T5Hol Wl 8 SIE 2 AHEEH =
Wk 7k A A9 glo] B Yyt

A M4 ool e A ATl AA2T 5 YA T, A W, 22 44 B G4 o] el o]
AL 7 2 g, Ed2, 42 __annotations_ EF o]EE|HE AAAH UL
o] 71%5< AW st= W ol H o] 4, 9 o] = E| o] 4, PEP 484, PEP 5265 X 3HA] 2.

X]- =} _tl_:_
o 7|19 = QA (keyword argument): S+ T2 wl] A FE2}7F Lol B2 A2} (A& E9], name=) T== **
ol &< E}"%LﬂﬂiﬂuﬂLo]z} d& & ) &

F|H = 2R
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o A X AR} (positional argument): 719 = A A Y <]z} o)
A olH e & o ol » & 2o A2 5 FUH A& S0, A 2

B 9] %] QR e,

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

QARH= G4 whE 9] o] & E2 A9 W o th ol 2§35 75 Soll thah A= calls L
BAS BRACE oW ZA4 0|7 Az AHEE & AUtk 7oA gkl A Mol B9 ok

o149 v 7] W% =3} FAQ A2 Q1A1e} ) 7} 4e] Aho] 9} PEP 3625 HA| £

asynchronous context manager (W] 7] AYAE #A2]R}) _ aenter_ () & _ aexit_ () HAEE A9
gt o 2 async with Bo|A Hol& 374 Alo3t= AA. PEP 4922 T = JdFUth

asynchronous generator (8] % 7] A& o€]) v]5 7] Aly ol E o]EldolE & E8F= ?:L-r async def
A= IAFHFFAYH Hol=tl,async for FEIIAEST &= dHY HFES TtEEyield
Fd4E 26l Ijrh Aol vty th

HE W57 AU ol §48 A2l 7| AT, o Eulo] A w5 7] Al el ol E olEjal o) 8 & 7elx]
Utk ol £ o o vl 7l WEeiA e A9, BAT 8015 AN BEFS QY Th

B]Z 7] AlF g o]y &4+ await EAAT} asyne for 3} asyne with & 288 4 54}
asynchronous generator iterator (¥]% 7] A& o] €] o]g]|o]¥]) u|5 7] Al d ol 7] vt== A A,

H]5 7] olElg[o] B QY] __anext_ () & % P“ﬁ ojdlelBE AAE EHF L, ol A2 = yield

o %

£ 4] 7hA] v E 7] Al e ole &9 vt & AT
Ztyielde AR R A& Sk, 2 AAY (N WLEF 7] 5 uy-FES ZT5}E)
A3 A E 7)) vE 7] Al ol olE @ olEl 7} anext () /FE#F = d1e o9
O HER AN W, W 2o 7 B3t PEP 4928} PEP 5258 H A Q.

asynchronous iterable (8] % 7] o]6]2] &) async for EolA AFEE = = AA. _ aiter_ () HIAEE
v 5 7] olH @l ol & B8 oF Ttk PEP 492 2 = Y= dFUth

asynchronous iterator (8]%-7] O]Ei dole]) __aiter. () & __anext_ () HIAEZE A= AA.
__anext__ = oldolHE AAE & FH ok @HV/]— async for+ StopAsyncIteration of 9] 7}
g iy cq17]}z] H] 5 7] ©] Fﬂ g o] Fﬂ/] __anext__ () MINEZI EHF = o€ EZ FUth PEP

4922 =45 s th

attribute (M EZ|HE) HEH A4S ALt
YRE as 7MY, 0.0 H F2H UTh

awaitable (o] o] E]E) await T A AL 4 9= AA. FFE ot} await_ () WA EE 7}A
AR 72 4 U Th PEP 4922 H A 2.

BDFL A}H] -2 £ A1 = 2] A} (Benevolent Dictator For Life), = Guido van Rossum, 3} 0] % 2] ZFA] =}

binary ile (sho]112) 3}9D) o] = A7 A3 £ 3 & 5 e 5} A wol e A9 ol 2 o
U] RE ("rb', 'wbh' Ex 'rbt+') 2 9H 3}Y, sys.stdin.buffer, sys.stdout .buffer, io.
BytesIO 2l gzip.GzipFile & A2HAE & 4 Q5
str AAE A & U= 3L AA of tfsiA

bytes-like object (B} o] E D5 ZAA)]) bufferobjects & A P31 C-A < tﬂ.ﬁi% AAZTE T4 9)
2% memoryview 7—’,‘ AEL EEo]a bytes, bytearray, array.arra =
NELR AREL vhol T2 HolHE GhRL o) /14 ANE] 8D % U]
Az A 2 AL B0 A% 2L Aol AU

olgor FxHE AN} AT 7. AE 5o, AA 07} olE

=
AN
E)
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W A4 vtoly g diolE 7 7t A d 87t JFUth o] H Aol A A= T “ela-227] v}

O|EGHF AA S RETYLE ZPA HH AR J2E= bytearray Q]-bytearray./] memoryview

7} syt o dakE2 vtelv g ol E 7 B AR (“917] A& vio]EG R AR o]l AEHESF
LF3YY; ol A& dZEbytes bytes AA 2] memoryview 7} 01—1/]1’/}

bytecode (H}o]E F. =) sto|x &2 FE &= Hio|E T =R Ayt YE =], CPython ¢ ¥ Z 2] E] o A T}o] %

Z2I9) YWH ddYch vlo]E T =+ .pyc 3tLol HA] Hof, 2L 514 F AR AT o

o whal 2] A S U T (A2 A BlolE TEZ o AAFFAL 9T 4 YLy Th. o] “=7F ddo]” = 7t

Hlo| E F T o tf $3l= 7| A S A3 st 714 7] A ol A A E o DUt HlolE FE= A2 T E

vlo] A 7} 71 Al A 2 2o 2 7SR T, sho] A ul Z Zhol] Qb A o] A & ekt A o] F2] ) oF
S

HlolE I & HHo]5o EE2dsEEAY

callback (%)) 2z2 ALH = 3

N

A
cdass (F2l2) AHEAF Ao AA S HE7] AT 9. %Eﬂé Foe e 2l dadaEgdor
Adste A= e I
AN

class varlable (EH2HS$) =9
TAHE= W

coercion (o] A) 72 o] F oz}
A4 o2 ARSI A o n
Z} A= o2 ol A (FFyh= int, THE oa
137‘] ot oW TypeErrorE o fYth FolA Qo+, 53
Jqog %%ﬁ‘roﬂTo%OF T} o] & o], 1F 3+4.5 3= )4l float (3) +4. 5.

complex number (¥ 45) 538t A4 AAH O &390, ZE A/ AFRS} SR oz dH Y
. s Aol 6P B (19 AFDE FU Ao, $E SR L7 FRAE 2
AT, Aol 08 Tl 0 8 HELE 18 UG S ) AU et

o],3+1j. math & B4 WAl L3, cmathE AR UL B449

554 F15 Uk B8 stk w4 Reehe, A9 B3] FANE Fauch

context manager (ZE 2~ E #e|2}) __enter_ () & _exit_ () WA EE ZAATOEZN with FollA &
o= S ZM 3l Az, PEP 3430 2 T 5 5 UTh
YAE W) AYXEo npeh b gha 7H 5 9

?A rdlE-2d AFL9}HS

A A e AUAEA UL 5 Gon] AGAE W] % 5k FA4 w57 o2l A
‘?’i-?% 2 A= AJLU T contextvars S IR L.
contiguous (<) W ¥ &= A &3] C-A <5 (C-contiguous) ©) Ay EE 2 AL (Fortran contiguous) 4 W] Aok

AAR-YT JA-4d ‘31:‘41%(3 oﬂ“‘o]t‘“ﬂ ZEZALEYYTH dAD v GoA, FEE2 A2 A3}
a7, 00| A Al &l @5 Ak Qa0 AT E w2 g o vl X] =] o] of Tt} thld C-A % ul Fof A,
W2 249 AHEHE FEE5S W@ o upA| e E A 7E 74wk e] ¥ g o) SFA] gk, 4‘5%?‘15—?
W dol A, A WA A7) 71 wke] H gy T

coroutine (ZF¥l) FFEH L2 AHHZEH ¢ duistd Fefd Ut A

A g2 Ut 2
async def 202 73 4 J5UTH PEP492E H A Q.
)

ruin rd

coroutine function (ZF£€ 34) FZ2EH AN E EHF =4, T2EH T4 Easyne def FOo7 HoEH 4
Q3, await E}async forQtasync with Z|¥ =& Z3s 4= A E5 UL o] AE-2 PEP 492 of 9 5
= 9% 9l .

CPython }o|H Z2 10 o, python.orgoll A} W =g Yt} o] F+3 & Jython o] L}

ARSES
o U
IronPython 3} Z+-& o2& Z1 &34 + 7F A& uff & “CPython” ©] /«}%9 Utk
decorator (] Z#o]E]) T2 -5 E8|F = -9, H5 Gwrapper EH S AR S Mo w A
AUtk dZ g o)e 9 &£3) o= classmethod () ¥ staticmethod () YUYt}

2
ro
ko
— e
rO
-
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s ole B vA Al BUY LYY TS F F5 A e B2 FSFh

def f (arqg):

f = staticmethod (f)

@staticmethod
def f (arqg):
22 Mol o= A A vE E 2k 2 QU Th vl Z g o] Bl of] T §F B ARA| S W82 T B 9
o} e o o AdBPAE HH FHuYth
descriptor (CJA3YE]) WA= __get_ () o] __set_ () o] __delete_ () & AY3= AA. :'EH

2O EREVIHAIYH A W, o ERHE 23] = 58T A4 ?%‘38 de %‘41’/} HE, abs 9

th 2 A, AA SH=T AFE 2 T, a2 Sl MY 2ol betal o] F 2 AAE 5T 6}11‘?}
b7t A e *ﬂ”ﬁ}—ﬂ"ﬂﬂﬂ AAEZFZEE YUY I HHE Ol*ﬂﬁ‘}— 212 vo] A of]
g3t 22 olsle] A, B, WAE, 22 e, Zeha A, 2 A S, 57 FUs F2
S 275 7I2E ol FA AV WHE YU Th

U223 HE 9 A =S ot XA 8F W& descriptors L} T] 23 B AR H S A o] Y3 U th

dictionary (r’]’q""‘—’/]) O]-’] LA 7]E A vl D (associative array). 7]+ __hash__ () <}
_eq () MINE %E%wﬂﬂ% 9l yth Hoj| A A gt 22Ut

= Z
Py
dictionary comprehension (E,‘k]L‘]E] AzZzEA) olEHEol v 84 AAU GFE A st dHE F2
gMveE H]—ﬁ]—zs]-*Z_]' 3 ¥, results = {n: n ** 2 for n in range(lo) < fkn *x
20 BB H 7] ng e AL 8] S A4 T T} comprehensions < R 3] A] S
k

dictionaryview(‘ﬂk]b]ﬂ H) dict.keys (), dict.values (), dict.items () HIAE7} B8 F = A X
=< 94ve | 3}1—‘?—3145}. oA=L YA FE= Hist %Z‘i‘ﬂ FE AFste=d, 94
Qel7b @78 o, §7) o Wahe B atis EQUTh GAYE 8 208 AER wRy
list (dictview) & AFR-SFHA H Ul dict-views S E AL

docstring (5 2E¥]) 2=, ?J% EgoA A WA @A or ee wAE B EE. 29 EVHAYE
&= FAE A Aapd ol o) A Hol Ee Fef s, ¥4, REY  doc OEIRER 4Y

FUth dEEAH AL 5ol A8 4 Jong, A ABAE AT THAA FodYTh

duck-typing (=] epo] ) £HHE IEI8 o128 75l TR A0 g wA @ 22 ae
;T A, T WA = HEN B2 A ASHUTH S e A d Mol 1 ¢ o A2 Aot
Eﬂ,l Zegth”) 53 ]Oﬂ AE o] ~E ﬂZﬂoi’Vﬂ ZAAE Z=E+= TP F QA X

A AUt 9 EFo] -2 type ( O]Urlsmstance () = AH&3 A
2 S guich (BAT, © ol o] 4 o]~ o) w 89 4 98] fola ok gl ch) Ao,
hasattr () AAFVEAFP 22 189S £ th

EAFP 3] 2tH t}= 8 A& 3}7] 7} 4 o} (Basier to ask for forgiveness than permission). ©] £3] & 4= 9l+= 1}o]
W EAY 2L, SuE 7|U o EYREY EAE 7ML, 1 7HF o]l EW o9 & .
23t w2 AEhY 2 W try Sl except Y EAEZ EZX A YL o] HIZ Y2 Ce} 22 oh 2
W2 Aojo| A A AFE-E] = LBYL 2R 3} o vl g Y T}

expression (X3 2]) oJH Fro= A 5 Q)
OEFHE AN OMH}ﬂAE z
Qojsh Bz A, RE do] THEE|
Qi £ 5ol gt B w2 £ ol Hal Aol of

extension module (3% 2&) C U C++ =2 ZAH EE 4|, alo]# 9]
o AT AgF

f-string (f-£Atg) '£' U 'F & ol 29 FAE HHEES &8 “f-EAE ol REsd, 2 A E
ZEHE o EdUdYrTh PEP 498 2 H A Q.

A_
"
2
2
k)

=

ok ol (m
hot
>

PR IN
forlr 1y
pegily
rlu
i
fru
=3
ek
Olt
[E
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file object (¥} A A]) a5 2ol o3l 3+ leé APl(read () Ywrite() T2 HAEE)E =HUE
AA. TR o me}, 3ty 7“11% Al “4’\3-”-4 JJro] 011/}‘4— A2¢ ZAY FA ZA (A
o, 2 Y49, d-HREg W, &7, sto]Z, T St ANAE FTAT 5 JdF ULk 3t A
= 9 AF AA (file-like objects) L} éEE]D (streams) olgt1x &7t}
AAZE A F7Y 5t A= 0] % HE} G (raw) vlo] 1 2] 314, ¥ 7] = (buffered) vfo] 1] 2] 3+, €]
AE 3hY. O]t-/] AEFH )2 io BEAA FogUth 3 AAE Tte+= A 2 B2 open ()
FFE 2 AYYTH

file-like object (¥} Y -F AA]) st 2 A o] v]s=3k o

finder (3}¢Q1lt]) YT EH RES 3 2 & 2o d 1 A =35+= AA.
vto] M 33. o] 2, F F 7Y 3B 7F 5 UtTh sys.meta_path & T AHE St w B A & ThQlH
¢} sys.path_hooks I A AME-3t= 4= dEg] 3 H.
o 2kA| 3 U2 PEP 302, PEP 420, PEP 451 of] V& t}.

floor division (4~ W24 7H 77k B4 E Wi dhe £34 YAl A5 vxA A // o dE
o, 28411 // 49 F227FHAY ;/%'l‘{l\‘]’]'?\“}‘“o 2.75% Eﬂ Utk (-11) // 47F-2.75
E WH st-30] Holl FolafoF Futh PEP 2382 HA 8.

function () TE7toA o 2 T €Y 4=, LAY L o] A 7 AEE 5 =,
vht] o] Aol A2 4 QlG U Th w7 ¥ 5 9} v A = 9} function A AT B A L.

function annotation (g~ o] E| o] A) 34 v 7 H 4} ¥k %k-o/] o] - o] A

&

B ol de dunon g Ie 2 HEUE: dE S0l o B8RS ine AHE BolE
d o2 71 oL, Al int W e & —E71"41914EP:
def sum_two_numbers(a: int, b: int) -> int:

return a + b

34 o] ;B o] A B2 function H ol A A g ch
o] 71%& AWt W ol H 0|4l 7 PEP 4845 FxSHA 2

_ future__ A future statement, from __future__ import <feature>, directs the compiler to compile
the current module using syntax or semantics that will become standard in a future release of Python. The
__future__ module documents the possible values of feature. By importing this module and evaluating its
variables, you can see when a new feature was first added to the language and when it will (or did) become the
default:

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

garbage collection (7}9] %] 7)) B A= A ¢h= vl e S Wbt A4} sfoju e Fx Sl F A0 Fx

SEE BARY BE 5 Yt €8 A FANE B A A 2AE ST A A
ge RES ALEHA Ao At
generator (AW oTE]) )1 ¥ 016 o] 1 E] & BT P AW BEAT Kol o, AB S
S 52 for-FZ 2 AFE AU next () T4

BELyield E@AL ERATE do] BEYTE o @t
3wl s AW 5 )

RE Ao E §4E =
St et e A5 S Bl M A B E B E Gt

) AlvElelH g7k ite = A A

i}

generator iterator (AU @] o]€] o|€]g|o)
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Ztyielde AIA R A& SOt T A9 (A Hss - 2]

R preri e b AP S BB HR St

A =ah 849} o ul E U oh.
generator expression (#] 1] #] o] €] _,,_?fj}:_‘, o] ¥} Al

A3 AR b5 if o) Hol £ AU BAA AP BUth APV RV L Sen PLE AT

HEL WEAYUTH

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285
generic function (A V|8 &) 22 AXMS A2 2 P tis)] S o8 T2 FAH g4 & 1)

ol 7o) AHgHA & T 25 A el Sl of 5 AFH I,
AZF Y2z £o]%] 853} functools.singledispatch () Bl Z & o] E]} PEP 4435 H A 2.

generic type (A]U] 2 &) A rype that can be parameterized; typically a container class such as 1ist or dict. Used
for type hints and annotations.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.
GIL 7o olE]=ZelE 2 & HA Q.

global interpreter lock (9 Qle]Zgg] &) 3l Ao 2 & s} Ad =7} ufo]H vfol E
8274317 9150 CPyhon VE| 2] E 7} A8 3 MAUF. (dict 9 2L 2B UATEL £
AA mdo] FAH o7 FA AAH 20 thsf] - T w5 0] A CPython 7+ =

=

e zele] AAE F1E AL AH ele S R =akay] A7) Bes A, ThE 22 AN 714
AAESE FDAY Be RES H AT,

AU ol 4y LEEL TENAYI LT, GRS L AL YA AUL ST
= GILS Rt 5 AA S A5 U th =3 /0 %%Uﬂ% GIL& Wby

(XN o nANFA 29 dogE Far) “Aad =0 ]—-.Qri—v—(free threaded)” A B Z 2|6 & W& A}
She B2 oo A Aol BHed, Eak vl AN 492 4% As7L A5 e o
o] 45 ol E FHotE A2 7S 4 ERSH el A ‘ITX] Hj-go] B SojZ Ao g o AX AL

hash-based pyc (3] A] 7]Qtpyc) 23S A7) Yol ST o2 5L HF A Al Zbo] ofd Al & AHE
3= nlolE F = ) A] 35}, pyc-invalidation & FFZ 3HA] 8.
hashable (3] 2] 7}5) AA| 7} 448 1 szI tﬂsm e AIRES ZEAL (_hash__ () WA =7 23T,
o 7“1]%‘3]51%—’:\—?10“1( W=7 2 e, Al 7Hsetthal ok 1
== A 7hs e AA S A7 ‘o 7L°}°]EU“/]D}
A 7B AAE 9 E Y ZIu J T AW E A E £ QA sk, o] AF R TR E RA
O 2 A FES AHE-BHY] Wi F U T
&2 o) 2 WA A =2 A 7HsEUh (BI2EY H
aFA 55Ut (20l frozenset 22) & AHOUS2 159 845
}‘“3“41’/} AHSAE Y Sl A" A 7—‘1?1]%%
3talyE) EF thE 0 v a s a1, sfA g2 1d () = FE
IDLE s}o ]43‘_% A3t 5% 71 27 (Integrated Development Environment). IDLE-2 T}o] 4 9] 3 & )] 3 3o
W}E}-‘?—% 7128 AR 71} AH =2 H &4 J YTt
) AAFE e 2= AA B AA= AL BAE, Er%% 23 ol AAE2 W
%A= —/F RsUTh Al F2 At A AAE whEo]oF Pyt WetA] ok s Al gho] lojof =
Al

Mel 22 7hd AR oS L
1 31 A 7152wl v 3 A
Yk (7] AL A9)

N,
ofr
=

S >
N
)
off
EQL' [

RN 23 4T FUh NS Sof, gAY 7.
import path (= F2) 4= 7|9 51916 7} QRE @ BES 7] 98} AAE AT (EE 4= s
¢) o 55, JEE St 5k o FAE] BEL BE oys.path =R E FUTH AW AR 3] A ]

= ys
A9 BT AN _pach _oEeRERNE & FE duuch
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importing (Y £¥)) 3 52| sto|@ ZETFthE BEQ) shold ZEA AHRE 5 =S st E Ak

importer (Y £ ¥]) RES 275 &1 2T 37| 5 d= AA; TA o el o) 2 = AR YUt}

interactive (313) stol {2 thaly AE =z B & 2Ha e, Bz ZF2EoA E4 7 2 d 4
YET S A, 52 D A3 2 5 s FY e AR 9] 94 pychon & AAHAL
Fel] Fol A Adst A% b 5 dsUh. Al oot ol g AAIAL R E 3} 971 A
Sojhu e oS ZFEst PR (help (x) & 712 5HA 2).

2%, o

M o%rr

interpreted(°]E-]“‘E]E]E_) HlolE T & And g9 &A uﬂ—rcﬂ] I FBo] 383X 7] = A vk, dfo] M

25+ Qloj7} obuet A Z e el Aoj Utk o] AL FAHOE AY AL ¥HEA YUK, £

Hde AH AW+ ks =YYk 2 xzae] E o A AW )= A, Az
OJOJ%E Aot dolioh g2 /e 7 715 ZEsuth ti3l e = AL

interpreter shutdown (Q1E]=Z2|e] £8) £5
Yok=tl, BE ol o2 714 2.3 ‘41-‘?—
w3, 7R =AY E 0431 H &9
AZAZ = 5y S8 A7) &

2|
mL o
rlo

ko
rin
sk
oft
(i
N

)

o r:°1'
>
o2 B
i
ofo
i
N
i G
g
w
LN
= O
S
=
o
e
1=
%0

£ AgEel o 71%?‘%1 3

)]
2%
1/]-
AE = rﬂEﬁ TEY FH AL *é%oﬂ%_main_ECOM/\i%Eﬂ SR,
14—

g N
R
M
o
Lr
v
ot
<
2

10),\134¢ tﬂc ,dict ZE‘
BH= _ getitem_ () HlA|

olH 8L for FxO AHEE 1 2]
A 5 1"‘44 1E1€i%7ﬂiﬂ7}141%‘@4iter()°ﬂ 12}
=95 Ych 1°lEiEﬂ°lEi FE TS W Az
HEZiter() € ZE3tAY, olEE oH AAE
& A A X}EOEﬂZLtﬂ,Tz%E% =0}
OlEﬁﬁﬂ olE], A| 2, AL o]H = HA 2

iterator (o]E]#|o]E]) Hlo|EH Y ~2EHS T3 = AR olEHE)H Y __next_ () HIAEEIEH =R
TE5Y (== LH;G— S next () B2 AEsiH) 2EFo] Q= dEES x]_E:“EHE 8 &Ytk g o]
&e] dlol el 7} ¢l Eﬂ% o4l stopIteration Oﬂﬂe °‘£7‘HD}. o] ARl A, o] E &l ol ¥ AA=

AXE 1, 0T BE_ next_ () HIAE TE& Stoplteration 99 E tiA] 4o 7] 7] gk gt}
o]l & o] B} &= ©] E] Eﬂ o] A A4S EH = _iter_() HAEE 71 Zlo] 875 7] ufZel, o]

Eelo]B £ olHE EC]7IE St & oY EES WotsolE FE2 ol AHgE 5 st

T2 oled= o] W] ol ol de AlEste ZEYUT. (List 22) AHolY AA = iter ()
Rk ﬁ%ﬁ}ﬂurfor Fazof ARG uj ittt Af ol H | o] Bl & WUtk ol | ZS ol B 2l o] B o] thsf
A skl sk, A ol H o] d el AFEE ol m] 2318 olHH CIHE EHFHA, ¥ AH WA H
HolA syt

typeiter o] T Z}AI S W8] 54

kd

key function (7] ) 7] &4 == =9 o] M (collation) T+= A H (sorting) o]} HH 4 (o rdering) ol AL E =
#Fe s FHEYYULE A& 59, locale.strxfrm() S EAL S A== AL 7| &
TE = o AR E U T

o] WY g 7 2 A S o] oBA A Ao A AL Fol =R E Aol st fE 7] TE welE T
o] ZlEo+=min (), max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (),
heapg.nlargest (), itertools.groupby () °] AFY T}

7| g4 e s dle o2 o] stk o Bol, str.lower () MAZE Alola PR gl
GEE AU BEE BT 5 NG BAAO R o] B4 lanbda EAA 0L BE SE 9L
o, o] & A dYth lambda r: (r[0], r[2]). =3 operator &2 Al 71| 7] &5 A4 A5
A&yt attrgetter (), itemgetter (), methodcaller (). 7] &4+&E U&= /\}%5}% H
) 3t o]l  Sorting HOW TO £ X A 2.

=21
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keyword argument (7] 9] & Q1z}) <X} & B A Q.
lambda (Feh &2 ] gol FalA = el £o4 2w FAT o F Gt vkl B4 dy gE BE
= EWHL lambda [parameters]: expression YUYt}

LBYL % 7] Aol B2} (Look before you leap). ©] T 2ElL L S &0y 23] & 517] Aol HA|H o2 ALA
== 7\:1/‘]'@‘4‘:]'- o] AEFY 2 EAFP @EL@J/}EHH]QT—, G ifF A2 SRR P Y]
= =

:L

)
1o
i

Eaye 7oA, LBYL 22 “B 7|7l “H 7] Ztof] AA 2745 vHEA 2 91 o] dFUth
£9, _]_E_ if key in mapping: return mappinglkey] & AA} o, 31X T 23] Ao,
S 7} key & mapping | A A A S A 5 YLl o @ ol 4 ol v} BAFP 422
Fagro =4 528 4+ gk
list (B]2E) Wi sto] M Al A~ T o] ol & B8, i) st AN A7H0) o] 7l i Eoll, A2 g 2AE
(linked list) 5 Ch= D}E ool o] W) A3k S AFSH T
list comprehension (2] AE A= 23 A) AP0 QA5 AR =gl
Z‘—71-75'<5]—t”“§ result = ['{:4#04x}'.format (x) for x in range(256) if x % ==
0614 255 Aolo] Sl A0 1645 (Ox.) & L FAAS] P AES BB if
BE AL 4 oItk A, range (256) 9 AL ZE R47 AL T

7
loader (2¢]) EES 22X 5= A A, load_module () ©] B}% o] £ 9] w| A]
2 A} o] o] 2

> 08 0 [N
mmmw

AHE AL 1 ANE D LER EY

=2 golsol guich 2t B
E gloly 7 E3 E Utk A4 3 U8 PEP 302 5, T o]~ F8 2~ = importlib.abe.Loader
£ HA 8.

magic method (W] 2] WA &) S w4 = o] vlF4] A <l w523

mapping (W33) ¥2] 9] 7] 23] 5 A Y5}l Mapping o] U MutableMapping 744 o2 e of 217 A
HAEES LHSE Aoy AAl. JEE dict, collections.defaultdict, collections.
OrderedDict, collections.Counter & & & U5t

meta path finder (W€} 2 5}¢lt]) sys.meta_path & AMo] Z8FE= vl . Het F & golgE= 4=
A=) shele) o els] of 971 A hgh
et A2 37 £ S WA =S tha|lA] = importlib.abc.MetaPathFinder & X §
Yth

metaclass (W]e} Fell2) 29 Fea. S o= Fes ol F, S g, vlolx FeaE9
E52 Ytk B S A E o] Al AAE TopA SYAE wEE AdS JUh o F29] AA
AP 22 a7 Ao 52 7|2 FES AFFh gol S SHA Be= A2 AxH v e
25 W 5 Athe AYUTh 2 AR AP A= o] =77 A8 28 AR 227 A4 o, ml et
ZHlae ZYsta fotd sl S AT FUTh o ERE A 29 27 (logging), 2 H = A3 <]
F7h AN B F4, H2E FER YL OE A A RS YT

o
method (WA =) F 2 vt Stoll A A= = 4. L E
HAEE A HA QAL (HE self gt BT 22 JAA"HA A E HFUTE &+ & 53 252

method resolution order (W] A= A A £4]) /“]E
259 =AY YTE 23 2R E vlolH QE
2.3 Method Resolution OrderS H 3 F Ut}

module (2-§) Jo|# F =9 223} A9 & ot AA. RES A9 gto|H AA =& e o5 o1&
ZrEUth BRES Jxd AApo 3 stojxor 2= Ut
71 A &= HA Q.

module spec (R E 2%) ZEL 230 AHLHE dZE
importlib.machinery.ModuleSpec 9 01/\€/\.

MRO "A= 27 =4 & HAL

r

4 4RSS 1 gt olF ¥7.
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mutable (Z7}H) 718 A A
named tuple (U] /= 7&F) “named tuple(H] &} = F&)” o] 2t §ol= FEoA F&HdtaL ol F 22 ol E
EE ARG JE A T 5 e 40 AN T 5 e BE Folu 2o A&F Ut Folvt
Zead e A5 E U8 4 dEUTh
time.localtime () ¥} os.stat () 7} WtESE ZhS £3510o], o8] YA F ol Y Id= F=d Yt} =
T} 2 o= sys.float_info YUYt}

rlr
=l
o
&
ok
4
30,
N
rEl
'_l

[oR
rlr
ne
o2
ok
X
Jo
N
i)
<
v
Mz
2
b
i
=,
ko

>>> 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

R UJE FE2UHZZ S o) JUTh E+, tupledA] A&t o5 £ BEE BY e
it S HgR VdE FES UE 7 AFUTh ol S A A AU HEE T
collections.namedtuple () & 75 F JF5UTh 29 7[HE A A WZ UIE &7
ZoA = 22 7 e 2 7HA FIH A =S ke = T

namespace (0] &7H) HS7E AL = 4. o5 32 YR FAF UL Ao SHE ol F &3
(HAE o A) Bk ot et A Y, Y, WA o] 5 T3] Ad5UTE o5 342 o5 T2 WAHA
TEAS AYTULE 9 & 9], & builtins.open ¥ os.open () & 252 o|F &7t o3
FEEYUTH 3L o] F T2 ol BEo| 45 FHS=AE B wHEoAA TS T 7
HEAdo =5 FUHh o€ 9], random. seed () & itertools.islice () Bfal 2W 1 3=
< °| 27 random ¥ it s Zgol oo +dH Aol H&aiF Ut

namespace package (] & -Z 7t 7] 7] A] 2 A B
7 A= S AL AATE e 5 AL, 58] __init .py 3ol fleng A4t 97 4] &=
gk
HE E HAS.

nested scope (3 J € 232) 2| oA 4S5 Fxoh= 5.
Far 2 el i WAES #2 T 4 daUth $HE AnEe
B, Y2 HA =tk 2ol Y8 oF itk A
WA R, Ao A EE A
s etgh ot

new-style class (7 2ElY F#l2) AF2 BE Fela AA ) ALH T A& Fda
2. 279 oA WAME, 27 KA Fehaw  slots , O
__getattribute_ (), FHH2 WAL, 2B g vA =9} -2 Tho] o A F L

5 da5Uh

package (| 7] 2]) A E 25 7 =
7] A= _path_ AEZFEZ} = ol REAYTh
At W71 A & ol F T IHNA =
parameter (Wi 7f ¥ 5*) T (B HA =
gote o5 & AEEH. A S/ w7k 7 A5t
o 9 X-71 9 = (positional-or-keyword): ) %] 912} U 7] 9] = 012} & AE 4= 9l o112 2 A g )
ol Zlo] 7|1 & FEj o w7 AUt} oA E S0l th=oll Al foo £} bar:

def func (foo, bar=None) :
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o Y X-AL (positional-only): YA E9 A2 .
Cige 0-44 WARS FFol / BAE 2@ T FA AT 5 AsUth &
posonlyl T} posonly2:

def func(posonlyl, posonly2, /, positional_or_keyword) :

o 1N E-AE (keyword-only): 7|1 EE2 W A2 5= = AAE AZ T 7|9 =-A-8 w7 vl
—‘C—“?:V‘ Aol o] w7 A H S ol A ol FFLte] ZPA- X wi /AU x & U2 25 A o
T AF UL oAl E S, th ol Al kw_onlyl £} kw_only2:

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

o 7}A-9 X (var-positional): (CF2 o] 7| H =50l &3l A] o] u] RholE o] X 9] 2] A==l Bl 38l) Al&2
4 e A AAEY 4 AB2E AFFYULE o)A v gE W HS o] Fof x & <ol
A AgE £ AdF5Uth A& £ thaoll A args:

def func(*args, **kwargs):

. 7}?‘;—71%5 (var-keyword): (th2 w7 A S0l Al o]u] WolE o] X 7| = AA-F ol B 3f)
AT e 49 Mg 719 E AAES AT ol Wil w7 b o] Foll x+ &
ool 2 01"1 7§4Q T AFUThH A E = A9 oA kwargs.

WARSE AEE AAES A A BEB Y oh e A =oAL} B4 AAES AT 5 YUk

1A} o] F] &, AL} u /M =2] Z}oof L} 2= FAQ A&, inspect.Parameter & 8|2, function
2, PEP 362% R A Q.

path entry (A2 A=) 42 /|7 sholt] 7h JEE T BEES 27 A9 Fuste J== 2 49 s

o2

o] s,
path entry finder (F 2 = al #}QlE]) sys.path_hooks ol Ql& FEE (5, 4= dED F) o] EHF+=
shele] Qdl, Foln A2 dEr] 2 BES RS 41 dF U

= X
Az e solfgEo] £HEE=HAEEL importlib.abc.PathEntryFinder o v 4t}

path entry hook (F 2 Q& E]—?,—) sys.path_hook B|2Eof Q= Fej &, 54 4= AEZ AN ZES
=g ady iy A= dlEg 3ty & 28 EFYTh
path based finder (3 2 7|9 5}Q1T]) 712 v e} A% 3}AHE F s, drE = o RES 25

.

path-like object (3 27 ZAA) 3L A" A2 Yetle AA. A2F AA<= J28 Yol str 4
bytes AA| o] A} os.Pathlike T2 EZ S F3 3= AA YUt} os.PathLike ZE2EZ S XY
3l AA| = os. fspath() T2 TE3 A str U bytes S A28 Az g H3tdE 4 21 Uk
4] os.fsdecode () £} os.fsencode () £ Z+Zt str Y bytes 235 B3 3l=T| /\} 255
Ut} PEP 5192 =<5 95U Th

PEP 3}o]4d 7§/d A <. PEP= 3to] & AfFUE o] AHE AF st A} sfojd £
e 2R 7se A stes AA £4d Ut PEP= Al b4 7)ol th 2k 2b
A2k i,

PEPE #8 Al2¢ 7152 Adetm Ealo] da ARUE 82 2500 stolme] Soj7t 44 2
e AR BET] 98 718 W AYS YT PEP AR E ARUE YA §el & T2et T uio)
BEe U,

portion (E41) PEP 420 o 4 421 AR d, o] & B2 3717)of ol uhA s shpel ezl Solsle
A5 13 (zip FYol AFE = A% AU,

positional argument ($] 2] 21z} <12 & HA &
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provisional API (ZFQ API) A API= & gho]l BB g A 53
o} AEF o] 2 0] F BT} o AE A= b A v, 7 A o] E‘ril
AZFOHE 747 3B o] fAE A g Mol Dold & Ayt
Qoj A& 9 e AU APLE 2 5H57] Aol ¥ 2 %o o7 o

ol A o,

B AP 2 AL, 1A S84 o] A5 A g WAL “H T £ oz AL YT- RE 48
Sol el A SHYL fAFE A S Roelt mE AR ARF
S| =i

b ®2E golBy g7t A A F ok 2
SUth o A3 Y &S PEP 4112 A H Ut}

provisional package (23 #]7]x]) FA API S EHA L.

Python 3000 (51017 3000) Sho] 2 3.x Wl 2 e}l o] 2w (1 39 ¥l £ 7} @ vl 2j o] o] of 7] Wl Al Ao BHE 03]
o] o]t} o] AL “Py3k” & o] 27 % 7

Pythonic (s}o] A1th-8) ThE ol ol Ak el AP ES
7174 A% AR E = o0 A5 L 7ol B ofolT)

Mo e
oL

2

)
i

v
omn Sog

>
o
:(n)l'_',
>,
ky
[
s
4
e

F T4, sho] 4 9lo] el A

Ui 27t og £, JJrOWoﬂ/H A 2
ot} YL for BG AR A oE B EY RE 247 25 AYUth o2 Be oaoM]L ol &
TR FAE floen g, stol o 9)%5kA] ke AFELS thAalol AL A EE AMEEH = Pt

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

o 289, Fol Ak e oI5k

for piece in food:
print (piece)

qualified name (7318 o] &) REY AG A7 =X RE AYHA ZH A, T, wA T o2 «AHg”
£ HojFE o g &4 o] 5. PEP 3155 o| A Ao g Yt &4 ?:—’Fﬁ} o0 Hgoll, A2
ol Al ol B 25Tk

>>> class C:
class D:
def meth (self):
pass

>>> C.__ _qualname
YC’

>>> C.D.__qualname_
'C.D'

>>> C.D.meth. gualname
'C.D.meth'’

B2EE 7t 7= AHE , AAS] AF3H o) E (fully qualified name) 2 & H 12 3] 7] X &
A RER 7 ﬁii 2= 01%—%5411]?;\41:} o & 50}, email .mime.text:

o
f
%

>>> import email.mime.text
>>> email.mime.text._ name_
'email.mime.text'

reference count (X 314) AR o 3k 2o M. AA Y A= 3471007 oA W, v 22| 7} v
SEREEN P tomwoz%ﬂmwcﬂhzﬂﬂt%ﬂwcamm%ﬁqﬂﬁﬁi%qw

sys BEX 54 AA9 Fx A+ 585 £ getrefcount () & Z P ch
regular package (J+F #7|#]) __init_ .py 3L 8= QE“EiﬂlQ} 22 AFHA 7 A.
ol FH7A = BA L.
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_slots__ FEA YR A, JA2E A EYRESES A TS vg At d2dA g e E
AAToZHN W R E Asle EFE FUTE 7] 7= AR o] Hla Y2 St A AFS-3H7] 7
Z 728 Ho|gA, W2 o Hl1Ad 28 22 T oA WE F AAHAT Y= EEHI HLE
st sk Aol E5UTH

sequence (A]F2) _ _getitem () SF HINEE T3 A5 AHAE ASSMIE 84 AMNAE 2 P35,
A2 dolg 58 F+__len. () WANEEAYS=olHYE R WZFAEAES YEH 2,
list, str, tuple, bytes 7} Y5 Y Th dict =3k _ getitem_ () F__len_ () € A YAl

t = <
zZ3)o A gAl delo] B 715 AR 7] u Rl Alg Aol et miF oz HFH k= Ao Fo
SHok 8] .
collections.abc.Sequence FAF Hlo]A F#lAaE_ getitem () I len () S golA
A ZB3 e H o] A~E AHosE=]|, count (), index (), _ _contains_ (), _ reversed_ ()
F7HgUth o] &34 AEH o] AE FHS F S register () € AMSA BAH R SET 5 9
S

set comprehension (3 A=A A) oJEHHE = 84 DAY LFEE At 235 G2 %
#et= 438, results = {c for c in 'abracadabra' if c not in 'abc'
Qe AT (7, 'a'}E AP TIh comprehensions & FEAIA S

single dispatch (A2 t]239]x]) & o] 3u}e] AL Fof 7|23 ZAHE = Alvl g g tagx9] o
FE.

slice (E8}o]2) HE A|A2 o QHE 23t A4 Setolas ABE AT HE H7]H S AHS8A wsY
th. variable_name[1:3:5] A&, [] ¢ollA] o2 e AE S22 LUtk &S (M B
ATYHE) BV|HS YR H O Z slice AAE AT

special method (5 WA E) 3lo]w o] o o AXS, HA 22, AdTu] ZAHOZ TEF = HAE.
olF HAEE F Y UER AZEIA L= ==
TAZ BEAA JdHFYTh

statement (=) TF2 A E (ZE9 “E5F (block)”) & FASIE FEYUth 282 2384 oAU 719
ZEEAEEE Y VA 2 E FY g Yt 7F if, while, for.

text encoding () A E 2137 YJ) A string in Python is a sequence of Unicode code points (in range U+0000-
U+10FFFF). To store or transfer a string, it needs to be serialized as a sequence of bytes.

- DX
o

2 o

Serializing a string into a sequence of bytes is known as “encoding”, and recreating the string from the sequence
of bytes is known as “decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as “text encodings” .
text file (I 2E 519) str AAE 3 & & Y= 9L A4 $F, A2E 91D 2 AA 2= vholE A3 |

NHAEYS AN AT Ak Y S AT el Gk HAE HIY o2& BAEBE (p

= 'w') 2 49 349, sys.stdin, sys.stdout, i0.StringI0 & AAEAE & 4 95T
pEESEREEERENRERE TR =3

FAE) wEE () U F20F3E () Al 7
| = = AT 3tA = FA R, of 2 7HA] o] f-of] A

HoEdR AN E 9T L 5

triple-quoted string (A% u}-& & =
xR YA A E
olaAl o]z 5 2] 9k Fr2uw) R
BT g £ 22 + 9J=d, 52EHS LU 53

H

X

AN
type () 5ol 4 A o) B TR 0] o] F
H

N
ofr

i=]
=
o

pas
a

S50 AA QA B AR BE A= o) A5 Al
B class_ OEPREER AAAT S U7 type (b)) E B F YFUTh
type alias (% o Q| ol2) §L 4B th sl WEoi A& o Folo].

il
2

Foldelolae @ AES desste dl F8US A S
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def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:

pass

o= 2ol o ¢7] 44 we & dsdth

Color = tuple[int, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:
pass

Q
type hint (3 3 E) W, Se2 ol EZRE W g w7l

& U kg ghe] s = S A A s o mH

o] 4.
Y e A ALgo|y Fhol Mol A FAE A= SFUTh AT, B A 3 A4 =40 §-8310 IDE
A= AL YAEFE FHUT
A9 MEE Ay, A9 W, P2 oEfRE 9 49 3 I EE typing
get_type_hints () & AMg3Fe] AA AT 5= QlHUTh
o] 71%5& A% 3t typing T} PEP 4845 F R A 8

universal newlines (FFUHA & 37) O3 22 AES 2 F £2] 2o =7 A3, HAE ~2EH S J| 4
Sl S YA NS EXF A '\n', 9= B '\r\n', d A N EA] FF '\r'. F7}H
Aol #a| A= bytes.splitlines () 2k o}l 2} PEP 278 9} PEP 3116 & H A 2.

variable annotation (14~ o] = g|o]|A) W4 = HE o] o] - H|o] A,

Ir
oy
£

[>

2

fut

0

Mg Fo A OB HE o el AL T th & A A Tk
class C:

field: 'annotation'
W5 ol Elo]He AwH o @ FER ASHYTh A o, o] W4t int g /M Ao® A
gk
count: int = 0

H o] mH o] £ -2 A A annassign ol A A g o
o] 7l5& AW T o] .o H o] 4, PEP 484 € PEP 5262 2314 8.
N

o) AHE A} S8 mw I o], 22 A2Ho) A AW & ThE o)
§ z2aREe] S FFE 74 LoBA, shol W ME 7 A5 A AL G o] = et

=.
-
=
=3
g
=.
5
5]
=
3
o
=
-
N
N
ox
ot o
o,
<l
r‘s\-’-

venv & HA L.
virtual machine (7} 7] 74)) 2z Egojwto g A ojH HFE. sto|p o] 714 7| A= violE = AL # 7}
g3l nlolE =8 AP

Ptk o] 222 oj3ky ZEZEA “inport this” & LW BV

B I T
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O] dHAMo]| 25}04

o] A A= reStructuredText 22 A TE R Z1 o2, gto] AHYAE 93] 53] A ZH A A7

Sphinx & A& g5 U th

ArgA et ol & AT EA QA NE2 Fhol ApA &} npI A 2 A 07 A F AR = Ut 7] of st
ATk, ZHol ol 3k A reporting-bugs 3| 0] 2| & FALSFAA 2. M 22 AHAE /\}XP% AAG g7t
YH

e RS B 7AE S YUk
o Fred L. Drake, Jr., Y2} 3to] ¥ AW A T Jgo| Zdzto| 2 B2 Zdl=9] 27}
« reStructuredText 2} Docutils 22¢] EE HFE = Docutils Z2 A E,

 Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.

2] 9 gtold Al 71 FUth 7oAk REA A

shol#o] o g WA AWAE 27 B AL Fold AFUE Y A7} 7)of whE Tk - ZHAF T
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appeNDIX G

AALRL 2fO] Ml A

C.1 AZEQ|0{2| A}

o] 2 ABCzl= dojo] T A A2 A v d #X 9] Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
%) 2] Guido van Rossum ]| 2] 3l 1990 dth Zubol] TS o] H5Uth spojols thE AHEE2] W2 33
235 A 9, Guido= 3ho| W o] £ 8 AR Fof JlF U T
1995 d, Guido+ Virginia 2] Reston ]| ¢} Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston.va.us/ ) o A Iho] AW B PG ALY, o] RollA o WA AZE A E SAAF YT
20004 5 %ﬂ, Guido 2} -‘ﬂ-ol é‘ﬂ o A 7] 9HEl 2 BeOpen.com 2. 2 & 7 4] BeOpen PythonLabs €12 A A5 Ut &
2 3} 104, PythonLabs ¥ -2 Digital Creations(& A Zope Corporation; https://www.zope.org/ ZZ) 2 =754t}
2001 4, ,ﬂro] HAZE %’rﬂ 01 A (PSF, https://www.python.org/psf/ Z2) o] A Y= A5 Yt o] &A= slol#
FHA A QA E 4273 E 5E3] A HE vl g 22 Y Yth Zope Corporation2 PSFe] &9 3] 4 9yt

2 E slo] W vz ) ’\/\‘?J‘/]D]'(J”H 4o~ Aol o] ths) A= https://opensource.org/Z

=}
h=4
©). Ao 7, UEE (A 9 ARE obdUTh Fho] A Wl £ ¥-S GPLF T 3HF T o2l o & Tha
W E L 8 ok AU ok
TR, o E 3T T & AS Kt GPL &7
09.0~12 | n/a 1991-1995 | CWI yes
1.3~152 |12 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.13 2.1.2 2002 PSF yes
2.2 o] A+ 2.1.1 2001-# A | PSF yes
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F3: GPLY} EFATH: 2L 927} GPLE o] 42 W Eohche 21
eho] 2 GPL3} 2e] ol e o] WAL 37} 248 BEA 9 £ 48
S8 ehol Mt sho] W3} GPL Stof REH ThE 2 mE oS AYT 5
oLt

Guido®] A= 3}of| o] Wi £ Z 7hsstAl e W2 o7 A BAAS o Al AAFEH U T

Oh

C.2 mo| Mol HMASHHLE AFESEY| 2It 0|8 of&

r

shol dol BEHE UM 4z eg o] o T2 zho] M) A
2E9 3 g Uth ol el at ehol Mo BEA T 52

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.9.23

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSEF"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.9.23 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.9.23 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—~Rights
Reserved" are retained in Python 3.9.23 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.9.23 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made to.

—Python
3.9.23.

4. PSF is making Python 3.9.23 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
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT..
—THE
USE OF PYTHON 3.9.23 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.23

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.23, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach.
—of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.9.23, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

(THS sleTATol A1)
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5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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
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THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
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 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.23 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.3.1 24 EQIAE

_random EE-2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html o] A U] &
We BEo e LES ERPUT 0L Aeh mEe] A2 vk $7 Atk

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,

(TS sl AToT A
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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)

C.3.2 A%

socket REL2 getaddrinfo () & getnameinfo () +E A&t} o] &2 WIDE Project, http://www.
wide.ad.jp/, oA L HE 22~ I 2 FYFH o] dH5Uth

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.
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asynchat ¥ asyncore BE-2 thg3 22 39 AHgS 28§ Yth

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 #7| &z|

http.cookies REX thg3 22 £ AHeE 283

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.
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portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode & UUdecode &4

R ES ST 2L 39 AE TRk

%

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
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version is still 5 times faster, though.
- Arguments more compliant with Python standard

C3.7 XML EH Z2A|XN S&

xmlrpc.client BE-2 b33} 22 £ AFgS 233 T

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. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll RES 0h 3 28 9| AL ZFFUTH

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

(THS seTATol A1)
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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 252 kqueue Q1E 3] o] 2ol thal The 3} - 39 A9He EFE UL

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
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

3¢ Python/pyhash.c 9|+ Dan Bernstein ] SipHash24 <11 2] < 2] Marek Majkowski @] <=8 o] 3£ 3} of
Ut of 7ol bz 22 8ol Eglof ATk

<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>

(THE seTATol A1)

C.3. Z&tzEl AmEQofof CHSt 2fo|MlA A S0l 141




Python Tutorial, £A| H{H™ 3.9.23

R s S e e P I )

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1ittle)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod 2} dtoa

Sk C 3F4= dtoa &} strtod £ A &3+ 3+Y Python/dtoa.c & @A) http:
/ Iwww.netlib.org/fp/ ol A 2= David M. Gay9] Z+2 o] 9] std oA FAFH A5 T 2009d 3€Y
16gof 2 A& sl o= th& 2 AZE 9 ol Al FA 7 28 E o 5tk

C double ¥} FA+E 7He] H S
[e3]

/****************************************************************

*

* The author of this software is David M. Gay.
*

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

*

***************************************************************/

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available by
the operating system. Additionally, the Windows and macOS installers for Python may include a copy of the OpenSSL
libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

/* ===
* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

(THE seTATol A1)
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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-corelopenssl.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. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

*

All rights reserved.

(THE seTATol A1)
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This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/
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C.3.13 expat

pyexpat &2 T 5 ——with-system-expat & FAFA o= 3, EHH expat 22 AHES AFR-3} o]

dEgych

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

_ctypes FF2 W EES ——with-system-1ibffi 2 FA3}A] o 3, ZFH libfli & AHRE-S AFE-31

ey

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.
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C.3.15 zlib

21ib B0 Al 2 E o A B H 2lib W o] L5 @ 25 o] A M=o A2 5 §low, 3 glib 4 AR

Agstel et

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc o &3] AFEEH = S| A] Hl o] E2] 3L cfuhash Z2AEE 7|wto & s}

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

(THE seTATol A1)
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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

_decimal REL2 YE=E ——with-system-libmpdec & FASIA] ¢+ 3F, E 34 libmpdec A2~ AFE-S

Ahgste] =P ok

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

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 EH|AE ARIE

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from the W3C
website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause BSD license:

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,

(THE seTATol A1)
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this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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sho] 3} o] WA E:
Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.
Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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expression (& 4]), 118 K
extension module (% 2 E), 118 key function (7] ¥<), 121
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module search, 48
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