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C Ee) AR G B IS dEFeR RAT 4 AsuTh

s Y Fo2 3 daldd 59278 T o] FA - YT

C @ ARl Aelo] B2 itk
spo W2 S 7b5 Btk C2 22 1Yshe ML Qb QB o) A2 g B4t AR DL 2}
A, B4 Arte o) S =2 SAaA vhol 2] AR5 Al B S ehol Helel (77 QA7) Al B ohe
e %2 epo] Hefelyof Tol W E2 1w E AR 4 ALtk WA ol o] v) £ ACHE, C2 WE S5
z2ago) ol dE Tl & Adsto] 138 m2Iwe] Hgol B Aol A8 5 UL Tk
s}lo]H o] g}= o] &2 “Monty Python’s Flying Circus” 2= BBC o] Al b2 7l o] 11, 5} = o}l -2 I o)
A1k EA A Monty Pothon] F 5 £ 8155 AL A58 AY TG oI5k, 495 7 2]
o] A o] ¢ 22 Thol Kol A FE 3 AFE L F T AHA ] ST EZ A AP Ut Ao E v = P €S
WP-2 S-SR Aol 7] WBel, o] S Qw4 sold e ZelE & MAR AL AgUG
"/}O Z“’ﬂ/ﬂ °]E1 ZEHE AFSStE HHS A UL o)A N AFT £ = FEAT o] o

T A Ads7] A= & %ﬂﬁ@ﬂ =3

A2 A 5ol 015} A2 H ol 752 A E B9 2T T 2R B84, £, 48
o A4 203 A B0 BES AH, BhA 02 o 99 AL A Ae] Feh ok 2o uF AHEES bR
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CHAPTER 2

sho] 4 Q1E) = 2] B AL-§-317]

2.1 Qle| = 2] E] A 33}

ol B Z 8] El= HE /usr/local/bin/python3.8 o AXFH Utk U2~ Ao AM H=Eo /usr/
local/binE Yo 9H&:

python3.8

= A 011?:]"’3011/‘1 AP JFunh Az A A= o] A B3] Fde]7] wE,
DE 4% Atk F0 shol 8 AE btk A28 el Aol Al 4918 B2 7 Pk (1€ Sol

/usr/local/python & 98 A5 =YX dYh)

o] AR A ZE AT oA A g sto] M o] Yl U=
t}. py.exe 5712 A Pod, py HH S AL

© A ~do| A, python3. 8 BHS ALE S 4 94U
‘%14 o shel i & -5 v r,]-% H“ﬁ% setting-envvars

F

5

< FxsA L.

7] B =2 % E o] A EOF(end-of-file) B=A}(&- Y 20| A= Control-D, Y £ A= Control-2)2 ¢ &9
Az B7t T8k, T AH =00 HUth o o] FoHA d=thd quit () HH S YHsHA
JHZFEHE ZEAZ £ Y5 YTh

QE} 2 2]l GNU Readline 2ho] B2 2] & 4| ASke Al 2dol ) & 47 7502 g3ty 97, 3|~ we) A4,

RE 9 5 AFHUD o BaY A4 ABH LA S g we PRe ) 2 gm0
Control-p & QIS AL W G4 27} vokd B W BP0l A5 dw Ut 9
£ BE 5y 2 94 W G aEe A9 S HAR. olFE MeE gAY P 7} 298
Aol AFH A = AAUTh A BoA BAE A9 A3 A )| A8 AT Ut
S]=S

QB melE o JE § g
2 935S g AP h AP L A2 FAY IS EEYYOE AATF AR AP A ~

2A, = J+ IMX AE = fﬂEiL 5% python o] 2k o] £ AH w2 AX A g, SAo] AX 5= sho] # 2.x A
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JdE =z EHE Adsts F HA Y2 python -¢ command [arg] ... AHl, command o Y= TZF=
< AUk A —c FA HFFUTE FolH B2 TF AolA S gu|7} & T oy T2
TAE S 283H7] WfZoll, command AAE 25 EE ANF= Aol EFUTH

2E glo]H REE2 A2THEZE &R 7 JF5 Yt python —m module [arg] ... 2APTF Q=
o], UFX] module B8 A2~ 5149 A2 Y-S YA JHs AAHE Ay A Pk

2AYE ol AL w, 2 AT HES AP T 313 R Foj7k= Aol AT w7t QlF
A2THE e -1 & ALstd gtk

& P33 5412 using-on-general o A FE 5 JF YT

2AYE o] 5 F719 QIAE ) °]Ei ZEZ AGE o, FAEY HEo02 HEH F sys BEY argv
Aol A7g Ut lmport sys 2 £ AREE A o] BEo HZ

2AYELE 2719 QAR Y= AFE, sys.argv[0] 2 ¥ x4
JHS =3t 2 £ sys.argv[0] & ' 7]—%1/]1:]- —ccommandﬂ-*]—%ﬂ“ﬂ sys.argv[0] & '-c
2 AR P Uk —-mmodule ©) N85 sys.argv[0] £ EES AW JZ9F ] Yl -c command 1} -m
module ¥ °] L& FAE-2 Fto|x A Z 7 & E'—O]'Z] F0 g olut REo] B3t E S sys.argv &
Aggyrh

=

N
O
=
o
oddt
kd
[r

ty oA 92w, AE el 3P BE 2 5400k BHUT o] BE AL R mERE §
23], BE A AL Bk AT A E YU (>o) & E 2 B gl o]of A
EuEZEIE e, R4 A A YT (). AR zE S
5t7] Aol WA M9 AR FAE EPSHE B WA AE Z o

(L N EH o
2 o > o
1A/
)
Kl o
ko T
o
o
L g

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

[GCC 4.8.2] on linux

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

e

JoAAE FL olH F2 THY T2ES AT W BLFULh o) B S, olA A9 i Fo] A5 P

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

Be careful not to fall off!

g3y Bxof ois] o & Aohd, sty == & BEAlL.

6 Chapter 2. s}o]# Q1E] Z g€ A1-&-3}7]
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R R R K ki %%UTFSOE AF= Ao HAFHUh o] AFFolA =t F& dojol
A A = %%}%% B2 A, A, 28 S0l A T AL 4 AUt (SR T B ool el 2l
27 ASCIL B AL} A WAL 2 AL 83} Lt 98 TEo| A= o BelE Mt 0] $5Uth) o BAES
2= gz B8] 95 4E 81717} 7o) UTF8 LS Al4alof 5L, of shelo] £3Ha 2E BAS
AAE % Yt 2B AL oF T

AIPL 7|2 gk o] Aoz Adsted, 944 A 2ol SET Fejo] 4 & Frefof FuUth 22

g &tk

’# *— coding: encoding —*

encoding 2= 30| % o] A A 8k= T Y| (codecs) T trbo oF Fth

o & S o], Windows-1252 Q1 T2 A} 232 AAAste W, A2 FE

Qo) R} 2L o L7 ¥ ojof FTh:

i)

’# —-*— coding: cpl252 —*-

R E TR B7A) A9 & 22 TEIHF U2 AW (shebang)” F T A HBHE A QU o] Aol 47
A F A Fol Solginh of & Sof:

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

2.2, 2ej=glE 9} 37 7
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CHAPTER 3

Thgol e ool A, 47 2H L BB E (> 9 )0 A o ¥2 TEH T o A2 AR A A=
ZEZE} S n) ERE Ho] & RE ASS 4 F GUH 2EEER AGHA Ft FES
Aefzelct} ST ARG A9 a2 mEne ool obRAE BE FE U EE YNAH UL

U
ol FoJstAlR; o8] 22 4

o

o] Ao Lhet B ot (hEY =8z E2AE) F4L TG YEU Tk o]

AN A TS A EA 4, 2 A AT 2] 27 ol U th FAL 2 ALl A AT 2= 9L,

FWo| L} IE Fof he £E AFUTh AW EAD AHD Qe Sol 2 5 GHUTh 24D A

ol ST s Al A= F A o] ohleh A £44Y B FAL e ojn)g Fos A 919
o]

Yt}
31, 5ol o] 8 A8t gk v, ol & QY wl = Al = HuTh

2 7HA ol & Sy Th

M

# 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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31 ol g A2 44317

% 747 ke ol WS ALE S HAIE A me e WS R 2ETE, >o5, B 7T A R,
(2} A1) gkofok ghith)
3.1.1 =3}

HzelE e 2ue A4 2 2 s gt BAAS Qe g 2tk B84 Bye Bk,
bo ) ARAES TR ThE Qo) 5 (o] B Sof, BhaZol O AR B2 Th 25 ()& Be o
AT ol & ol
>>> 2 + 2
4
>>> 50 - 5*%6
20
>>> (50 — 5*6) / 4
5.0
>>> 8 / 5 # division always returns a floating point number
1.6
A% (o8 501 2,4,20)% int BT 2457} 9 A (18 501 5.0,1.6) L £loat YU Th o
A5 A F oA A2 FEoll B3l B A4Al 8] Lﬂi% 4 AU
WAl () & @ floats St A Ul 2 (aFf jlo) A 23S dod // ddAE
ARESHE FUth UM AE dedfd s & AR S 5 sy 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 # result * 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 ks Yl
t}:

]

o

rr
ol

()8 AETUL ol A TS OB g E dol BAHE 2L g5

>>> width = 20
>>> height = 5 * 9
>>> width * height

900
W57 o g4 b2 w (e A S L ) AL A RS RS A E DoY)
Lo 7l - Rk 9 AES b 50 BE, 32 & - (3+52) 2 AN AT 9 A HUTE 9B AT A0 (-3) 52 B AET

& syt

10 Chapter 3. s}o|% 9] 7HeFah 27
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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

Asg BAH 07 A UTH AZE o2 3 o] 3 AAARE 2= AARE A4 S AXRE A2 HEgy
t}:

>> 4 * 3,75 - 1
14.0

‘:Hﬁ]'a_:] Eoﬂ/ﬂ\_) U}-Z] U]—Oﬂ o]"’H% Ll
A, AAEE oo] 7717 E H A9 RAE du gy ol &

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

12.5625
>>> price + _
113.0625
>>> round(_, 2)
113.06
ol A A AIZ A= g7 7he 3 2 E A wH ol oF Ut gt A A th G okA] vhAl & — wheF 28
S 22 o] 59 AY WHTE ME =+ Zo] Hed, W i nhe e 548 Adsts 245
L}Z:L]E+
]
int £ float Eﬂbﬂ gto] W& Decimal o] Fraction 59 thE F o A% A gt stol 2
oo g AL = WAsta e, d4FE 7Hel7lsdl 5 v T J AR AR U (ol & E9] 3+57).
3.1.2 #z1d
ZAE AR, Jo) R EAYE OE F Jed o A ez g Ynh FL2E (... )Y
SWEE(...MEEGE S YU BT 2L ARE FUN. G EE o2 0] T\ B AT
T ASsUTH
>>> '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.'
3l d ez HolA, =8 FAE S whs ‘“E =2 Q3 EF FAES o SHAIR oA o]
Ao o2 JH3 7‘Ur“ﬂ‘r E°4+ (%2 F/F7HuH 5 QUth, 7 EAYS 55U AL 0]
G ERE R BHEES ERGA God SREES} 4855, 1519 AP FowEEA
AHEEUTH print () 4w IR E A, ojaAlo]dH 54 EAE S8MA © 97 A2 282
S ol WU th:

20hE Qloj B3t &el, \n B} 2L EF EAS S ALWLE( ... NG BHLE(. .. )AL A A5 U B KT
Aol ALTEE ol A " E o] AA )BT W G BT\ " & o] 27 0] B AAck FUTh, T 2% FYarhs Aok

3.1. so| S AT = AH83}7) 1
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>>> '""Isn\'t," they said.'

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

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

"Isn't," they said.

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

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

Second line.

\ FHol Yo EA7 54 B2 HAFEHA st A A o, A i doll r & BEAA F EAE (raw
string) & TS 4 JHUTH:

>>> 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

TAE g HES o 22 g4E £ JdFUTh S A S A 22 E AR e Ayt L L.
= \ &

=
PR 0 S Y7 AR A B0 R BAde] EAHULL AT E Bol \ B 2o o2 BT
% A5k o o
print (u " H\
Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

nn ll)

£ ol ATHE FHFUTH (R WA ABEAZ TR A S Ao 732

Usage: thingy [OPTIONS]

-h Display this usage message
-H hostname Hostname to connect to
FALL + QAR o] o] o] 1, * ANAR WHEA D £ g5 T

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

TN o1 BAE BlE R (5, 2R E S AS) 7 AdEA et g A5 S 2 o]0 oY th

>>> 'Py' 'thon'
'Python'’

o) 15 7 BAGL #A A T S8 L2 gk

>>> 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 H8E ¥ A B@Aoll= Gt FFyTh

H

12 Chapter 3. z}o] % o] 7hekst 27
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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'

2Age dda (M AaYE) D 5 gtk 3 WA 247 A2 00] S HUth 244 98 HEe)
3L glauh Bes] del7h 12 AU

>>> word = 'Python'

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

IPI

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

lnl

At 2578 $E e, BIARE AUth:

>>> word[—1] # last character

lnl

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

>>> word[-6]

IPI

0204 2omg, 3o AP AE 194 AlZ3the 2o 5514 2.
w
=

Qe ol Hell & hel A (slicing) = A4 Ut A9/ o] 7}
F A4 (substring) & 2= ] AH&-H U Th:

Mo
By
it
12
rlr
__\'.1_1
>,
ofo
i)
rlr
rE
E_EL
|y
i)
o
o
rlo
4z
M

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

A}

Al
do
5
M

e

A

rlr

T A ok Aol T stAl 2. o] w2l

o3

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

QZUTH A WA A2 ALY 7] E7H0 o AL T, T AR

o) gol 74 ALY Th

3.1, sho]g A X7 2 AH&-3}7) 13
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>>> word[:2] # character from the beginning to position 2 (excluded)
IPy'

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

lon'

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

EEol2sk FASE WAL AT U A UL AUl RS olel A48 el AT g Ashe
AL A WA 2] 9% AA0IU D 1 e) BAEL TAE ALY LES T AAL A2

01%“45},0113 =

e i At S
[Pl y |l t |l h|oln|
T e St
0 1 2 3 4 5 6

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

A WA 22 A Y206 9] A E HolFa; F WA B thS e 29 AWAELS BelFUch i
ol A4 j W) Setolakisj 2 WS B A Alolo] BAHER T4 E k.
ohd Qe aEe] A9, F Qus BT Wl o] grhu Sete)ao] Aol Qu A zke] AUt ol F

>>> 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

SHA W9 S oy tola ddae Setol 4 e w) FERA A2lgUth:

>>> word[4:42]
lonl
>>> word[42:]

[}

4 Qe — 29 olgt Fth 2 A BRG] ddag 3z x| tfsty

>>> 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

e BAdo] Be sk, A= wEojof Fuith

>>> 'J'" + word[1l:]
'Jython'’

>>> word[:2] + 'py'
'Pypy’

14 Chapter 3. z}o] % o] 7hekst 27
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>>> s = 'supercalifragilisticexpialidocious'

>>> len(s)

34

o ®B7]:

textseq TAE -2 A AL G 9] Fola, AlFATF A H3HE FF Aol AdE Yt

string-methods Z A} 2 - 7] 22 Q1 W2} A 913 of 2] 74A] A =55 A4t

f-strings U3 1A S 2= Ex14 2lEE

formatstrings str.format () &2 FAES 2 W3l= ol st HE

old-string-formatting ©| 2ol Al EALE S & AR} A Fof] AFG- Sk of| A W49 Zufj e of] A3l & T A 5HA
‘A stal syt

313 grE

sho M e thE S-S Bole) 2 Bt A2HE A2 71X AHLE (compound) AE FL ET AT 7}

A gEA0) b AL PAE QE, B BE Aol FEZ TEE (TR 5] R0z 53D 5 YU

PAEEAZOE FY FEES LT 5 QAW FRE| BT 22 A 9t BeUn

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

>>> squares

[1, 4, 9, 16, 25]

EAL (295, TE BE W ADA B HY H2EE A9YHT Setol 4T 5 YT

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

1

>>> squares[—1]

25

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

[9, 16, 25]

Stholx A2 AT FEES T/ M FA2EE EHFUT ol tdEF 22 STt

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

Bl AEE ojo]20]7] 22 dit= A

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

29 Q BAGTHE g, P AEE /bl gUTh 3 U8 M3 T F deyith

>>> 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]

3.1, sho]g A X7 2 AH&-3}7) 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]

ebol 2 Yot AE Jhsd, BlaEe] dolg MAT F AW, BE FEL AT +22 At
>>> letterSZ [‘al, Vbl, ’C‘, ldV, Ye’, Yf’, ng]
>>> letters

[vav, lbl, lcl, ldl, lel, lfl’ lglJ

>>> # replace some values

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

>>> letters

[Val Vbl, VCV, UDV, IEV, lf’, lglJ

>>> # now remove them
>>> letters[2:5] = []
>>> letters
[ta', 'D',

lfl, lql]

>>> # clear the list by replacing all the elements with an empty list

>>> letters[:] = []
>>> letters

[]

Y& s

S len () 2 BlAEE

>>> letters = ['a',
>>> len(letters)

vbl,

4

H2EE FHT SR JFUL (G2 D2EE TR B 2ES BHEUD. 4 Sol:
>>> a = ['a', 'b', 'c']

>>> n (1, 2, 31

>>> x = [a, n]

>>> x

[['a', 'b', 'c¢'l, [1, 2, 3]1]
>>> x[0]

[Ta' 'b', 'c']

>>> x[0][1]

b

il

of, kA d | H

>>> # Fibonacci series:
# the sum of two elements defines the next

a, b=20, 1
>>> while a < 10:
print (a)
a, b =Db, atb
0
(TF sTolATell A%
16 Chapter 3. z}o] % o] 7hekst 27
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>>> i = 256*256
>>> print ('The value of i is', 1)
The value of i1 is 65536

7IHNE AAbend = 28 2o A= NBEAE AAIAUL =H2 o

o AHg- Uk

rlu
[l
Y
it
fru
M
iv
Y
i
k>
filo

>>> a, b =20, 1

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

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

17
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cHAPTER 4

g A7) wnile £ 9%, 5o AL ThE Aol Sl A Leld AN BE A EELS AE L, 1B
MY sheta it
41 if &

opnt= 7Hg F G 2 F 2 i £ 2 AY U & S0l

>>> 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

%317%\/}0461 M elif H }ME¢M¢,elseTL ja‘m‘ﬂwn} 7l°4t ‘elif’ Eelseif’ 9 =9 =
oly], J,]-‘:?f}‘:of]’%ﬂe 98te o §2FYTE if - elif -« elif - A|AAE THE o] S0 A WHAH

switch Y case ¥& thAl g}

19
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42 for ¥+

ol el Al for £ C v skt o AL 3HE A} o3 LI (2 2AH) B4 59 e A A
B2 3 ol elol 4 A CAY) AEA) o] Bl o] A A FA 2 AL AL 5 UEF b 4,
sho] A9 for £ 9 N D2 (AAER EAD) Y FRES T AAL St A E 0|5 o] 4
U o2 ol (Aol oheh:

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

A AL o Heo) = s 59 2L AAAS £ AFE TEL SutEA FASES BEY] WEUTh A,
HE Ay BAROT 228 BEA LA 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 () T4

A AALz olHEolER B2 oW, W & range () 7 B R UL A2 WY TH

>>> for i in range(5):

print (i)

0

1

2

3

4

E3}e HEA A= g 23H A GFUTH range (10) 2 10709 #S =0, 4] 102 Al A2
F2EL sel7le eulE ATAEUT W7l OE RAR AR AL, OE 2R (2524 b
Sk U2 0] 1L 28 step)’ o] k3 RFUTh A= A= A5 T Th

(THS slTolATell A1)

20 Chapter 4. 7|E} Alo] 35 =F
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(o] A sl o] A A M A%)

AB22] A 2ER ol el o] = B2 ¥, & W range ) len () & AHE 5 A%uith

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

3 little
4 lamb

ShAI R, 28 o tf 22, enumerate () 4E 25 Ao APUTh, Fr HAY £ EAL
WS 2 st o] 33 deo] doidynt:

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

e 7% range (
o] A3l= Al F

et

_I[-E] —
it
tifo ekt
nd
N

Uzl olHelEss 28 F i ol He 25 AR We dess U BA f Utk vpA O =, range ol A B2
EE E :

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

Az g2 ol A List () ol thall B AAI8] =218 A YUt

44 53 ) break ¢} continue &, 718]1 else A

break &, CHH, 7} 7t7kol A 1A= for WYwhile $Z 2 7 E whA U7H w5 Ut

Fx £ else AL 7P 4 Y&Vt 37} o E e el 20|t (Ford] B9 2] AZo] HA (while
) A% 282 AR UL AT FL7) break BOE F2T Ul AW A Reth 258 2

222 Fa bl A oAUtk

>>> for n in range (2, 10):
for x in range (2, n):
if n % x == 0:
print (n, 'equals', x, '*', n//x)
break

(THS STl Aol A1)

4.4. Fx 9 break 9} continue &, 718]7 else A 21
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(o] A sl o] A A M A%)

else:
# loop fell through without finding a factor
print(n, 'is a prime number')

2 is a prime number
3 is a prime number
4 equals 2 * 2
5 is a prime number
6 equals 2 * 3
7 is a prime number
8 equals 2 * 4
9 equals 3 * 3

(o] AL £u= T QU T x]—ﬁ]olaoﬂll‘/]—ifﬂ:else@%if%ol oYz} for Fxof HUh)

2o A AHEE uf, else L if EHT = try —‘:’r.J else A3} v]3t Hol @5UTh: try w9 else
L 9 ]‘tﬂ'/‘g"?}x] o= o /%lﬁgﬂﬂ F29 else AL break7} HASHA k2w AF U try
of| &] of] &3k VM&W%S%Q*WHV]EENL.

continue 2, A ColA AHFUL, T2 T} olgd o] A ALSI=E w54t

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

[}

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 &+

5h2] ¢
E0°1:

Utk 2HA o2 2o BRsA W, m2 Y] 583

]
e,
o
3%
fifo
2
S
>
ol

o} 7

k. o

rlo
Iy

o

a
1

of

i
$ ¢
32 Ao

oy
kT

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

Aawe) 2HA% Bs o £ A8HYTh

>>> class MyEmptyClass:
pass

pass7hAHEE 4 It THE F4t A HES AY T u) 5 2 AR whr) o) 42 S A SE A, ol 2
S

s € 283 FAE U
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>>> def initlog(*args):
pass # Remember to implement this!

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

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

(A

deft B4 A S AAFUH G4 oS} B A G4 WA
o] W}t & B4 skt FAE ] o BolA AR 3, e A Sof 7] = ofof gk,
G940 249 Lol B 5 9%

&mwmﬂuq<%¢5aﬂm VA
£ A

A YA
2ol 9%t ol pol 4G 2
o= Zo] Exth

o]
g A} A B EH ol E
o] W?MD} HhH o 3
27, o7 Y ol5EY HeolES Ag Ut 1A, F2E $+ AUttty
e T e s2 Mn%Wﬂﬂﬁﬁ1Wﬂ% AU EG H4E gl
AU E A= 459 WSS nonlocal B O & HABHA] ¢bE= oAb,

ook N,

1

ol

z 19

¢

)

A1
AEAD, 5 SAEY
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=
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rr f:i i

0,
ki
Y, ot (4
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o 1 N, U

Lot
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o
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ol
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g Mo
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i 1 2

—
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o122 zauzo 4 4>

SN e-J<  Ts we-A
g o> g 1 1049

o 4y M 0 1>

>

St orforle

The actual parameters (arguments) to a function call are introduced in the local symbol table of the called function when
it is called; thus, arguments are passed using call by value (where the value is always an object reference, not the value of
the object).l When a function calls another function, or calls itself recursively, a new local symbol table is created for that
call.

4 AL T4 0B AR AL Hol B T4 AA Y AZFY T AF el E & o F ol o] 27
ANE ABA A oz AT T2 o] B2 2L 5 AAE el 2 5 o v Gool A s sE
o AHgE S gavt

>>> fib

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

>>> f£(100)

0112358 13 21 34 55 89

D2 90158 ABHNY, €ib 7} U FEATA U ML G} of2 22 AT AT £ 0
th A, return w0] Qe @ = U U F 023 ghol 7l = sHAI Rk o] k& Noneo|2tal &

A=, 7“Xﬂ 2z ol 93t T Z (call by object reference) ©] B T 2], 7PH AA 7} A=, S EA = HEEA7FHE WA S
B4 Q) mEJUT (71 g aEd 35S 71U,

4.6. 3t A 95l 23
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Utk o2 QUTh. None ©] & A3 ghol 2k, AE L) Bl & B 5 None g £8 & AA Tt
T 274 43 d print () EAREE 5 A5 UTH

>>> fib (0)

>>> print (£ib(0))

None

Ashate AL, S LH £ 99 $A4F B AES BUFE §48 A4 3 A% U th
>>> 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
>>> £100 = £ib2 (100) # call it
>>> £100 # write the result
(o, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]
A X7, o] ol H 7HA] A holH 7] 5E HolF
e return 2L 52 HEH S 2y EAIA dS5UTh T34 AR Q= return 2 Noned 58 &
Urth &9 202 "ol X JA| Nonew & FUTH
e B result.append(a) 2 8|2E AA| result? HAEE SE3H T HAAEE AR o ‘&3t
oL0) o o e nedams 2F o1& £ AL, obi L o7 A o]t (2 Ao] B 4 el e,
methodnane & A719] ] /3] 9l d WA o] Stk HE Y& ThE v EEE A0 P,
N e BB MAEE REF §lo] 22 o8 7HA 5 A5 UTh (FH2E AHSHA o HE A
o PFA A EE Aot 7401 ZFeddth 22 E E*ﬂ») ool 12 = Ml A = append () & B 2E

7“7<ﬂa°ﬂ ;qv/]ﬂo] AUt 45 gl2EQ o gl YLt o] oA = result = result +
) S EEAAY, H e A,

4.7 T ol v 1Y)

A A 2 W] JAAE R A8 B sk AR e Ut Al 7kA] @ 4ol =, 23 A5 U

LR QE 4L S 04 A4S 1B AFsHE AUtk A8 Annk o AL Ase
AER 529 5 At F5E WEUL € Bl

def ask_ok (prompt, retries=4, reminder='Please try again!'):
while True:
ok = input (prompt)
if ok in ('y', 'ye', 'yes'):
return True

if ok in ('n', 'no', 'nop', 'nope'):
return False
retries = retries - 1

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

24 Chapter 4. 7|E} Alo] 35 =F
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o,
%
5
rlr
2
®
N
X
oL
i
|o
fru
Ml
iy
e
4
30
ofy
A
v

fo

12 ol w FEUMN, 2)
£ QA ABHA: ask_ok (AL LoIAE FFUA, 2, A ALk I L 2T A

rx
o [ )

fo A

—

ol A& in 7| EE 27t s U th Al FA7F oW 32 7= A obd A€ AAM Y o

71282 g Ao Al B H AL s 2Tz oA FE T, 1A

i=25

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

=
()}

rlr
(@)
it
o
2
i)
o A
v

F83 FAF: ) BGE 2F 3wk gho] THPUTE o] AL A Bgtol PaE S P g R
Fejao] davlag 2o b AN D wf ol 2 BEUTh o E Sol, U FRE AL 5EE A
A5 S F AT Th
def f(a, L=[])
L.append (a)
return L
print (£(1))
print (£(2))
print (£(3))
T e AL AP
[1]
[1, 2]
(1, 2, 3]
A% T2 gl 7|2 gol FRHA /1S Aok, UA G5 E ol Hoz £ 4 dgUnt

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

4.7. 84 Aol ¢ B 7| 25
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9= %

ol

St kwarg=value 419 7| = oz} &

AN TED 5 QST oI E Bol, The B

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, "!")

shuke] I QA (voltage) &4 Al 7)) A1 E A
e 22 WY F ot ez zEd 9

Q1 2} (state, action, type) & WolEYdUrth o] 4=
2 9l Uth
Y =] .

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

A T L BREL

L

® guhe A gtk

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

required argument missing

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

unknown keyword argument

g B &4, 719
217} 3 Sh}e} wotol 3hvf (o) & 5
FEUTh o ABE B4 A4S

- =T
o QAT A o] 4o ke WS

QA= 12 Q1A ol hohok Fith A9E v

,actor+ parrot &9 HE QI x}7} ol Ut} 11 <A

£ A9 Qe g4} wolE ol
285

ZIqF UL (A= EOJ parrot (voltage=1000) & &4l&54h.

% gl LI o171, o A o mhol A SHE o 7} 1< U o

>>> def function(a):
pass

>>> function (0, a=0)

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: function() got multiple values for keyword argument 'a'
**name P2 9] npA g A v 7f A 7F A 5HA, G A UH HAFSol hgokA] ghe BE 7IHE AAES

g g A L1 2] (typesmapping &

**name

BAL)
FA AR 2FE 5 Qe A ARG B2 %] 9% AAEL

orell Lhetok U th) ol & S

o *name (T2 A BAA oﬂ/\{ A sl ) 3 Al9
S Ee FEg W Yth (Fnane

j= g EE

W), o] 2

yold & A ofshd:

def cheeseshop (kind,

print ("-- Do you have any",

print ("-- we're
for arg in arguments:

print (arg)

I'm sorry,

*arguments,

**keywords) :
kind, "?")

all out of", kind)

print ("-" * 40)
for kw in keywords:
print (kw, ":", keywords[kw])
old Aoz 35d 4 dFUch
26 Chapter 4. 7|} Alo] 585 T
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cheeseshop ("Limburger", "It's very runny, sir."
"It's really very, VERY runny, sir."
shopkeeper="Michael Palin",
client="John Cleese",
sketch="Cheese Shop Sketch")

223 Fds) o @A A4 LT

—-— Do you have any Limburger ?

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

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

client : John Cleese

sketch : Cheese Shop Sketch

A= 7IHE AAEY <A T T2 A" A A o] Aol 554 2.

4.7.3 S5 v @3
leAow Are AR BAAL YR shold oo AL 4+ T S AT A5 e 9,
LA o] 1A, 9L AYE Ex AR ADHEAT B W Y5 A9 B HES,

QA7 ALY E S ATt E F5 UL

B4 Aol e 2EUT

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

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

o714 /¢ +£ A A QUL NS5, o] 7T AR} Fo] AL & Ao GE w) WrY RS
GeRdUTh: 914 A8, 9A-719E 0 2195 A8 A9 v Was @9 (named) 7] A el L E
k.

9] x]-7] ¢] = (Positional-or-Keyword) <12}

0{1

5 el /97 Lo, AAE AU AAER ool AT F AU Th

A 748w H

= O AASHA A EE, S W7l A4S X dRor ZAD F A5 YT A Ao, vl W
SN EL S, AN =R o) WSS ADT S Q5T 9H DG ) M/ (S A) Dol T
/=9 G ) AFE U A ) AeSE R =2 Fos Felste AR YT & Aol /7t

o, 914 A8 m M syt
/B W R E AT EY T E AL 5 A5t

4.7. 84 Aol ¢ B 7| 27
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W MSE AAE AR AT o F2 HEEE, ) M5B A 9E Agos BAtE, A WA
Y A G oA WA vk Aol A BRo <2 oA L
4 oAl

/ &} mpA o & V)& ol v oA 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 G A standard_arge 73 A5 PHOR, T2 H o o F A A TS FA] ko A=
AAG 7= Add  ds Uk

>>> standard_arg(2)
2

>>> standard_arg(arg=2)
2

% WA @4 pos_only_argt @4 Aol /7t Jom s 9% i WAT A HES A

ol
i}
<
i)

>>> pos_only_arg (1)
1

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

Al AR & kwd_only_argse & B4 *2 FAJH 7|9 = AR &8t

>>> 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

uhAuhe e 4 Aol A Al HA BF e BE AT

>>> 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

(THE STl Aol A1)
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>>> combined_example (1, 2, kwd_only=3)
123

>>> combined_example (1, standard=2, kwd_only=3)
123

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

mA o g 93] QA name nameg 71 & 7FAE **kwds Abol o] FAj A o FE o] )
AN L

rlr
%)
%
+
o
1o
i

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

'name’ 7191 EE G4 A WA w7 ol AR EE TrueE RIS = e 222 BV dUH A€
=u.
= -

>>> foo(l, **{'name': 21})
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: foo() got multiple values for argument 'name'
>>>

/(910 AE A AHE S, naned A4 AAE, A 'name' & AU E AR A2 AT 5
ome sk

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

=, A DG WA Mo o] 52 Frkwdsol A BB

u°1'
;
ofo
ok
>
30,
ol
<
Iy

A AV 7L G Ao ol A ol @ vl W4E A8 A AR o

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

AFoRA:
« W) Mo o] FE AR AT ALE T - QLEF W A AEES AFEIAIAI L. WA WM o] 5o
A uizt g o, Fp7t 22 o AR A S FAG I Full, e R 91X w5}
wholS ol 1 A5 W) -8t

:]7__3'

oK
Qele) A9 =2
93 5 A7 0| 2L PAHOR AT oA H 0|35

A

- o] gl w7 3
ALY & QAo 9] A of o 25}

%ot = &
APLY] A%, &% w7 W2 o] 5ol 42 ulf vz & APl /G o] A= A2 WA st E A A
g2 AHESA Al
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474 Q9] A} BE

Ao 2, by @A E S F4 99 A5 AR 55E 5+ YR A AU o]
QA5 5 B U0 (2o A B %), I ] & el G AL el A 2 1o

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

HE, o] 7hdl go] AAEL G4 HARS B2 wp o] FUTh P2 AL FL 4 A4S AR S
i 0 ) W E A5 sargs TS 1] A B AL e A A A A,

S

T
S
T

AR AR B4 A9 = AR AL 5 AT = o

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

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

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

475 A 2= o 5|7

AR o] ofu] 22 e} FEol gIAT, BelH A AAEL 275 A5 5L AT o 7 ok
73 Rl ol ol Ut ol & S0, W& range () 5+ B2 start$}swop AAHE ZTH @ oh 22
ol mz A oW, Bl AEG FERRE AAE A AP 3] A3 - ANKE AN G5 E EE
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]

Te o g s - ddAE HA 7Y s AR AR S gledh

>>> 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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lambda 7| Y =& AL L8 A] 211 o
lambda a, b: a+b. & AA7 o
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>>> def make_incrementor (n) :
return lambda x: x + n

>>> f = make_incrementor (42)

>>> £(0)

42

>>> f (1)

43

fo de drs 7] A6 2ok 2@34 S AU E e e &2 @S AR dLste

APt

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

>>> pairs

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

A5 P4 AN BAS 3, A LsloF FUTE 2AFS A3, AR oS0t FS WA H o
2 Q384 ghobok ahiztl, o A5 T W o A H ) WE YUt Bol B4e) AL AW
SALeh ol Quith. o] 2L hEAE A dsta nh B2 bk g th

e o4 EA ol oje] Fol ke, T WA 2L wlolglo] A, A ez 8ok v 9L 1o
slof itk Agat 5L s 1 o de] Buow, Al £F Fok 48 5 Agshok guth
shol A AL ole] & BAD AN Eoia7] & AASA %7 o], SFE A =P ES
23w Sol27) 2 AAGUCE o AL Tha3} 2L #l S S FUTE EAG9 AE Hol 2 A B
Hof 9l e Zo] WA ERWEH oA BALL Fojx] 252 AU (PElt A B AT S
QIstl, QU 0 2 BALS A A ehs Bg Eol 2ol oA T 2717t EAH ee 8] AL whI S 9]
W EULh) o o2/ % " FEW o] BALY BE S A FEA AARUL @ Sojxv)
9 Zo] LbELEA| & ook 314 7, Lhehdthel mE ghi o] o] AAF U B9 54 9 34

>>> def my_function():
"""Do nothing, but document 1it.

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

pass

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

No, really, it doesn't do anything.
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4.7.8 3 o Hlo]d
T4 o} e o] 4 & A8 A} A o) §47) Ag sl FEol e s AH A e ol AR YTk (A
5l |22 PEP 3107 3} PEP 484 & 5 A 2).

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

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

>>> f ('spam')

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

'spam and eggs'

48 u}7t3: 35 2ehe
ojAl A2 FFol MY ¥ A, o] BT 24 AstH L FUTh Y 2Erdol ths) 2 A d g
AZZFFU T R dol= A2 e 28d e A E (Ev H s, 20E) 5 AsUth od 22
e ZAEit o g7 dsUth 2 AlEEol 82 Z=E 7] A vt A2 A F2 Aol
25 AY 2BES EYshe AL 2 A st W E =82 FUth
grol NS fof, i 22 AEVL 4= AEY 7o =& PEP 8] UgkF Utk o] A2 w9 ¢ 7] 1L
Fol A T A8t g AUk BE gtol A A= AATHE o] BAE HoloF FUTh e
A8 Mg Fadt REES FHSSYH
o S8 270 425 o] 25 AHE S, B S AR SR vhAl 2
4749 AF|o]AE A2 ST (H BE T3 =5 U Th & 2 927 (7] ds5Uth Atel 9
T2 ATIUTE 2 T2 dova, glof+= Aol A YUt
* 9 WA dEE E 97 AR
o] 2 A2 WS VM AEAE FA A= o ZE g dES UHd] E 5 A dU T
o T, FHA, T Y 2 2 EF Aol Wl &2 Yo BEsHAL
« JbEettid, A2 HEY 2 YoM
s SAEH S ARG L.
o AbAE FHG Fut Holl AFo]AE Y, S HIE FFole AFo]AE YA WA 8 :a = £(1,
2) + g(3, 4).
c FHG FrEo 4B e ol BolML; A= A9 HF UpperCamelCase, &2} 1
A =9 A% lowercase_with underscoresdUth A HA| WA= Qo] o] 502+ &4} self
E ARSI & (Fel gk WA ol g A g 82 S~ 9ke] Al uhd 2 HAQ).
o B TEE A A A A AR AL b S S QTS AHEBHA] whA 8. o] A -0l
= spo]le] 7] &, UTF-8, = ©h<= ASCIIZ A}, o] 40y
« VAR, ThE Ao & AFEote Abe] =S AV FAT 1Y 7hs 4w v etE, A At
ASCII ©] 9] 9] FA& AHE-31A] whA| 8.
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5.1 g]|2~E t©| B7]

FAE AR P2 R AN MM ESS | 2 S U o] AS0] F2E A REFHAE SdUTH

list.append (x)

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

list.extend (iterable)
ZlaEl] Fof oY EY EE FES W2 AU allen(a) 1] = iterable & 55
Ut

list.insert (i, x)
Zo12 g Ao] =S AYTUCE R WA Ax= AYH = 247 24 2 AP AdUch 1efA
a.insert (0, x) = B2EQ AL 4YdtA,a.insert (len(a), x) = a.append(x) & F5
.

list.remove (x)

ZAE A Frolx & 22 A HAY FES AHA YT 28 FEo] §le valueErrors 423y

=

list. )

rrd AL, 1 G EHF UG AUAE A FFA o,
AR S G o (1A= AT A SR R ES

29 ehd Utk 19 Ao 2 EE sl ok Sehs Fo obguth o] B/We

=

list.clear()
Paee] BE F2S AP del al:] FEFSTT

list.index (x [start[,en ]])
gl AEo] 9t 2 = gho] x 9o} 2L A WK A2 0RE A F e AU AE S E ) 18 o)
QO valueError 5 o314t}
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e startil-end Sgtol A B/ WY S AE T, ANS g AES EWE AH APAAR
gk €49

]_
AEH UL 215 e A sar A7} o 2} A A AL AL 7w Tt

list.count (x)
BrEo|A x 7t S A48 SAF UL

list.sort (* key=None, reverse=False)
AEQ FEES A A A AEFUTH(QIAES ZE ALEutojA| o] Mo AHEE 4= JdF U T
AL sorted() & ML)
list.reverse ()
gaEe] 8252 AR oA FRF U
list.copy ()
PaEe] e ARe BeF U al:] 955k

PlaE A s g2 AR S ol

>>> 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’

olulE o 2j+-2 insert, remove, sort T2 WA EEC] HAEE AT B 03 Zlo] 285X k= A&
ol e AAUTH 7% None & EeF 1 ASUTE o] AL shol Mol A BE 7hdl Ah5 FE S A 53 =

AA d8 gt
otutE o g Fo] Lol S = HolHE AL AY T =& e AdUth A&
=0, A4 E T AES T 2 L1y ol [None, 'hello , 101+
A=A FHUTh = AE 4 AV E Fo] dFUh & 9], 3+45 < 5+73= 2HFE ¥V}
obduth

g2 dojEo A& 7bH AAE B8 F 7% shEtl, d->insert ("a") ->remove ("b") —>sort () ; & L2 WA= AHE F g

gyt
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>>> 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 B AEE F & AL3)7)

PAEE FE S AT A5d0, AL0R Ye 247 A Lo AYAE 84 Tk (firstin, first-
out™); S| ¥, 2 AE S o] % Aol £ & ol A gk ok Bl =0 o Dol A, Bol A AW AL w
=A%, g aEe o] QR AL oA Ads AL LU (e 245S BF 3 24 0|5 A Ao}
ah7] Wl £ QL T,

FE TS, FEANAL QEO G AW 7 EF WMEEE A H collections.deque £ A3}
A&, & E99:

Y rIr

>>> 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
oJH e B WuEo] o] A4S A8 T AT I AES WEAL, o] H AL WHHE L4ER T4
NEADAE BEE AYY

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

(THE SOl AT ol A1)
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>>> squares
[0, 1, 4, 9, 16, 25, 36, 49, 64, 81]

A
gAE A2 ZAAR I AETBEE for 2R PAG A 71 for Hif S NN EIE
TAEUTh I A= A H2ERIY], for &if A FHA RHA Y 3 Tl HEol UL AE
S, ol Fl2E HudHL FHULEY 3452 AR A &2 A7 8 2gFh
>>> [(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 vy in [3,1,4]:
if x != vy:
combs.append ((x, y))

>>> combs

[, 3y, (1, 4), (2, 3), (2, 1), (2, 4), (3, 1), (3, 4)]

¥ 2= 27bol A for 9 if Be] £A 7} 2ol § 54 2.

F@A o] FEolW (5 4 ool (x, y)), BIEA I E S AoF
>>> 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)]
[, 0y, 1, 1)y, (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>

(TH& ST Aol A1)
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[x, x**2 for x in range (6)]
SyntaxError: invalid syntax
>>> # flatten a list using a listcomp with two 'for'
>>> vec = [[1,2,31, [4,5,61, [7,8,9]]
>>> [num for elem in vec for num in elem]
1, 2, 3, 4, 5, 6, 7, 8, 9]

gk Azedde Be A4 1 P EL 2T 5 dsun
>>> from math import pi

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

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

OF faE Fugdde 3 de A2 A Y

>>> [[row[i] for row in matrix] for i in range(4)]
rry, 5, 91, 12, 6, 101, 3, 7, 111, [4, 8, 12]]

ol A Hoksol, 3 E Pk An WA Aw2 Lt for o EWol A o] oA UL LelA o] ol
e S5

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

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

o] A& thAl The 3t 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]]

AdlA e BT sEFEH UWE s ATsor gt o] ol zip() F57HA 92




Python Tutorial, & ] 8] 3.8.18

>>> 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

5.2 del &

Pl gt Al AEAg AL FEE RS E B o] A5UTH del EPUTE ol AL g
EHFE pop () WA= THF YT del £2 BléEoﬂfﬂ*aP |25 AAGAY A g 2EE H¢=
95 4 BE S 5T (T W G AEE Sehel ol AAA B QA . o & Bol:

>>> 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 al:]

del & W AHA| £ AAl st ol = A2 = AUt

o]Fof o] F a & Fxvhe= AL AUtk (Aol = o ol M2 Y= 7] A7EA). F oA del o] tH&
45 HA g9t
E 3z =

53 FZd Adx
greg} Bado) Ad T Sefold AN 2L B AL FRTL HUFUL AL AV2 AR
@ o] % 7}4] o )1 o (typesseq & KA £). Tho] -2 33k lojo] 7] W, thE A AL 2 F o] F71E
SE AU ohe B2 B2 AR Fol dedth 7 duth
FES dRE FEH o8 gez FAFE YU A E S
>>> t = 12345, 54321, 'hello!'
>>> t[0]
12345
>>> t
(12345, 54321, 'hello!"')
>>> # Tuples may be nested:

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

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

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

(O STeTA T AZ)
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'banana'}
(tt

Utk
'orange',

Eal

=]

MUzl E v

'pear’',
# show that duplicates have been removed

# fast membership testing

1=
=

fy

H]
'apple',

=
'apple'}

'orange',

Uset () B5E AHET 5 9

'pear’',

<
Fobduth £

= {'apple',

'banana’',
'orange' in basket
'crabgrass' in basket
A%

>>> print (basket)
{'orange',

>>> basket
>>>
True
>>>
5.4.
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False
>>> # Demonstrate set operations on unique letters from two words

>>>

a = set ('abracadabra')
>>> b = set('alacazam')
>>> a # unique letters in a
{'a', 'r', 'b', 'c', 'd':};
>>> a - b # letters in a but not in b
{'r', 'd', 'b'}
>>> a | b # letters in a or b or both
{ta', 'c¢', 'r', '4d', 'b', 'm', 'z', '1'}
>>> a & b # letters in both a and b
{ra', 'c'}
>>> a ~ b # letters in a or b but not both
{'r', 'd', 'b', 'm', 'z', '1'}

.\

gar Andd 3 A, A Az AAE A 9E Uk

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

5.5 €A1z

gho] Ao WH T et £ R+ A5 P2 9 Y J Ut (typesmapping & E A L), 94 g
T2 AdojEo A “A T W2 (a scn%mmmmfﬂﬁﬁﬂﬂdmwmm%mmwﬂﬂﬁﬂ A
ZAER JIAHE= AlEL Eﬁq gAY g 7] 2GS =, ZEE EHIS LT =
AL AES 4 717HE o s ®FEol 2AYE, =4 %%%‘?_ Z3etd, 7| 2 AHSE
QQTWE]ﬂ”@ﬂqﬂ ﬁﬂiﬂﬁﬂﬂgﬁﬁkwqﬂi4 g 5

o=, Esdda 74,

A7 UJHE—?JHEP.

"J/#ng(ffm/ﬁldrﬂ°P°ﬂ/\1)?17}% H A Fethe xﬂokz A2 7HA 7] e Ao s Azst
2ol HAYdUth. 2 A2 W gHveE e Uth (). $ET el IR FE g s &
god, MMEM]Zﬂ 71: 3 E& AedUTh Olﬁow)ﬁm 2L A o 71 g ok
gMU e F A4 e 719k @A AFstA FoAX V2 g FEsE AUtk del 2 711 S
ARt A= 7Hs U th o w) ARSSRAL Sl 712 A sk, T 712 A oA g2 Yk A 8HA
e 712 Fe FEokE AL dH Ak

gA e Eof list (d) %?‘“‘} gAY AHEH L 9lE BE 79 B AEE A SATE S8 FY
o (322 sk thAl sorted(d) & AHE-SHE H Y. er«l A7k g ol QA A, in
ANEE ALEFA L.

o 7ol 9] & A8 et 2auka o7} g5 T

/\[ﬂ

Nmﬂi‘l

SUT BlaEE 7

=) =
tf ], E8tol & th Y, append () »}extendo7‘%1311*%53&7‘01#5%#

H—ﬂi

JHH
o r|r

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

>>> tel['guido'] = 4127

>>> tel

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

4098

>>> del tel['sape']

(TH& SToTAT ol A1)
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Python Tutorial, & ] #] A 3.8.18

(o] A sl o] A A M A%)

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

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

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

True

>>> 'jJack' not in tel
False

dict () A= 7]-3k 5 Aldaz 78 A4 gMvelE #4848

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

olol Hal, S Az AN L Q)9 Aok BAASE R S E BErr A8E 5 dc

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

717k e AL L W), W 2 7] H = AR AFE Sl A 2 A s 7 sy

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

56 FZ HIY

AUz 30, items () HIANEE AHE 8 719k A7 ol S8k #e Al €= ASUth

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

gallahad the pure
robin the brave

NA2E FY W, enunerate () F5E AHGIHE 97 929 S5 e A 22 5 AL UTh

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

0 tic

1 tac

2 toe

FolLh 1 o] ge] AALE BAG) £ W, 2ip () BHE A= EY HL BE S AFUTh

>>> 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 sTolAToll 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.

ANAEE AR 2352, HA AU Fo 2 NALE AR T thgoll reversed () 45 TE5HA 8.

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

print (i)
9
7
5
3
1
A"l THAE AR E FH8H Y, sorted () FFE AN 225 A = FED A Bl AES
nLe 2~ 01/_\_]4];]_
=T MR
>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange', 'banana']
>>> for f in sorted(set (basket)):

print (f)
apple
banana
orange
pear

L YAES WAHLE §5S PUTh AN, FF, A A Bl 2ES BEE Zo) o

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

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

5.7 XA t] 17|

while ¥} if FolA AMEE = 2 E NI BT olY g B AMAE A = dF Ut
Hl 2 AR} in Fnot in & ghol Ald 2ol A=A (fl=A) AARUTH A4 At is 2Fis not & F AA| 7}
Antz 22 AR AR Wm0 AL 2] ~ES} 28 s AR A B o)/} g ok B E uw A4
AEL P SHEAE 2L, BE 45 AUAERT Re UG

Ha = A E = UdsUth & 59,a < b == c,a7tb Bt} &4, 5 Aol b 7} e 9F 22 2] AARU T
MiE 2 A and Sor B AHSHA AT 5 9, WS Aoe (EE 1] BE e EAL)
not 0% BAE 4 STk o] A5 vl AUARL] W $AEE 25Tk o] 2 2ol & not o] 74
=0 2L E 2, or 7F 7 Y5 Ytk 23 A A and not B or CE (A and (not B)) or C%}
FedUh A=A H, A= 2FL FH7] A ZSE AT S s

Y
N
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=2 A2l and & or = 429 @3] £ (short-circuit) A AR Ut ¢l =
T A a1, A3t AR AR 3E = s EE Ut dE 9, a8 c 7 Folaie 7t

and C+ Xd4 c9 3 ?"5}%] ot Uth =gl gko] ofd dnk gto = A
IS ZE2 whA gk o 2 gro] e R A Y Ytk

vl we] Azh ohe = BdAe] ATE W4 gA 5 A5 UL o & S,

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

>>> non_null = stringl or string2 or string3

>>> non_null

'Trondheim’

gpol ol A, Cot 2], A4 ol Ao Y2 vitkE 7] 8] A4ba} i =5 AH&Sto] A A o= £33 of
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(1, 2, 3)

(1, 2, 3]

'ABC' < 'C' < 'Pascal'
(L, 2, 3, 4)

ANl A A AN AN
—
<
N
Isy

N
~
w
Il

ALY ARNEE <> 2 ase AL
Arhe Ao] $9 54 2. o 2 Sol, A2 b2 54 9

I Ea, 55 I8 ‘E%EEE, Aolo] =AM E Al Fst= ti4l, ?_“51231 Ei—TypeError
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shol A AIE| el 6 & R Fof ThA] ol7hd, o g2 o] HE Y Bl So] AebHUth(E5 U MSE),
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# 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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=
=

name__

011235813 21 34 55 89 144 233 377 610 987

Python Tutorial,
>>> fibo.fib (1000)
>>> fibo.fib2 (100)
>>> fibo.

"fibo'

’>>> import fibo

Mﬁ

fibo.fib

0112 358 13 21 34 55 89 144 233 377

6.1 ¥ 5 ¢t H7]

>>> fib
>>> fib (500)

1 ol) BE
zh U T
o) K<
oo 1
Nl
ﬂ_mu Y nyt
o} mn ®°
iy olo <V
el
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wur % U
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YTl
olJ o oy
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o] JF YT
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Chapter 6.
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import

.
-

]_
A FHUTHLEA] o] o A=, fibo 7F B L H A

=
=

T

ful

SOREEER

A 2]
(‘):_]__

fib2
AES
ZEEHE
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), 2]
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o

=
=

8517

7HelA E 5 97 WE U ek

o wl

fu

2
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0112 358 13 21 34 55 89 144 233 377
0112358 13 21 34 55 89 144 233 377

>>> from fibo import fib,

>>> fib (500)
>>> from fibo import *

>>> fib (500)
46
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Qa0 2 mEo| LA AN A * B YEEFHE AL AL A F A Gk Aol KL, FF 970
A ke TEE w5/ g AU AW, A5 Y Aol JEE ol nA Ag S A e FRS

olF tdEolas 7t & BF as e o5 YEET EE) A AZ2F U

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

o] A€ import fibo /St A BE PAOT HES JEE S, F UV A PL T BES £ib e
oJEo% AT 5 ke AUt

frome WA H|2=8t 2 W w = AFR 3 4 95T

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

B3 584 o7z, 4 REL ALz e AN @ U JEEH Uk 2 A, ol Fol REES 47
}‘_, AE Z B & A A/ ZA| Ao U T —E =, 313 0 2 A Y 8h= ZE ] 3LHEo| 8t d, importlib.
reload () & AR 3IA L. o| & 59, import importlib; importlib.reload (modulename).

dxETd oY APPUth StAT _name_ 2 "_main_ " Z AAFYTH

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

$ python fibo.py 50
0112 35813 21 34

>>>
o] % REo et A AL A A E T o]~ F AFIFAVHAE 02 ARFHUH(RES 23
ER AYSH HAE A EE AT,
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spam o2t o] 59 EEc] dxED u), Az HE WA I o5 W EEe Z5uth TAHA

e PYTHONPATH (T]

e EEE R

2718} Fol, shol M Z2 I sys.path & +AY 5 AFUTh AAPES TS E PAE s 44
Az AL, B2 eholnele] J29 o] FAULh oA P2 o5 A5 zhelne e el
9= AtA 2TIEES £k D Ho] EAhE FAUth o] A$o] =1 Ao] ohety
AU o AN AR B 2ES S HAR

6.1.3 “As}lAd = s}o|A 5}

EE 29g ma7 s, stol W __pycache U HE o 7 259 Avidd
version.pyc = o] 20 g F) Ut} version < A3l dE 31 AL AU vt
A9 WA M5 E T FFUL o5 So], Chython ¥ 3.3 o A spampy &) A5t AE 1AL
spam.cpython-33.pyc Z 74 FUth o] B2 A2 ot sto| A vz el W de Antd
FES T UEE FYh

o

<) T R

o] axno £ NS HohdHE A v s A Al &7 AV oA ok D el of sk A FAF Y o
o] 212 & e] AAEetd B PYUTh T3 AHLH RELS FAWE SHA 7 w7, 2 2ol B E
MZ THE o7 8 A S 2 A2F SN FHT 5 U

spol A 2 Ty AAZ, B A 2EHE RES2 TN
AMAstdstan O dAE AGSA AUt SAE, 228 BEo| glod A E AASHA st &2
Sl (HILdE stdwk de) wiZE A Qs d, AutdE BEo] 22 g EE glof] Jlojofstal, A BEF o

- A% 559 3715 Zolel W oA Weo] 01} -00 A9 AE AL T S YTh o
N AE 9 £ 57| YR, FAL 5 YA ope A9 o $4S SOk FuTh H A3
BES opt- B] 18 23, BE o A5uinh ve o] B Eo) A 2 A sle) B3tk w7 Y
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+ .oy QM 9L WEh pyc BN 42 W =2 o] B Wl AR AL G pye
s}Qlo) A o WekA = e 2EE s SRR
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ER2E pyc HYES WHE S ASUTH
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6.2 TF REE

stol W EE ZEEY ghol B 7t A 2=, Hx] A4 ol A ghol B HH A (o] F2E “gt
olB e g HHAA) A AFFUT oJE BREEL2 A ZelEof] WEHUTH o] 252 Aol A4 A A
FEL oA T 2ddl = A" Adso e A2 E AFetet], oA’ T34 22 29
AA 71 2S5 e AHM2E AFs7] AFAUTh T BESS] JF2 44 4 7 EAHF
JEAJULE ol & 50, winreg RES AL Al AT A FH UL 58 B E hhe FES TS
27 dsUth sys. BE golA Az e Ho WAH Utk M sys.psl & sys.ps2 = 7| 2H Hx
ZEZER ALEHE FAES A Fh:

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

>>> sys.ps2

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

C>

o] F /e HEL Az U e d v H oyt

WS sys.path = QEHZeHe E AN A2 5 Z2ASE EAYEY g9 Uy 374 HE
PYTHONPATH of| A 8t 7|2 Z 21}, PYTHONPATH 7} A A H A ¢k+= A U 7|23t o =z 27|39 Ytk
EZ PAE A4S ARRSA AT 5 5y

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

6.3 dir ()

=HEUth

WA @5 dir () & RE B S o] FES H o ASHUTH EAAE) 4UH 2l aE

et

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

['__name_ ', 'fib', 'fib2']

>>> dir (sys)

['"__displayhook__"', '__doc ', '__excepthook__', '__loader__', '__name__',
'__package ', '__stderr ', '__stdin__ ', '__ stdout ',
'_clear_type_cache', '_current_frames', '_debugmallocstats', '_getframe',
'_home', '_mercurial', '_xoptions', 'abiflags', 'api_version', 'argv',
'base_exec_prefix', 'base_prefix', 'builtin_module_names', 'byteorder',
'call_tracing', 'callstats', 'copyright', 'displayhook',
'dont_write_bytecode', 'exc_info', 'excepthook', 'exec_prefix',
'executable', 'exit', 'flags', 'float_info', 'float_repr_style',
'getcheckinterval', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencoding', 'getobjects', 'getprofile', 'getrecursionlimit',
'getrefcount', 'getsizeof', 'getswitchinterval', 'gettotalrefcount',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',
'intern', 'maxsize', 'maxunicode', 'meta_path', 'modules', 'path',
'path_hooks', 'path_importer_cache', 'platform', 'prefix', 'psl',
'setcheckinterval', 'setdlopenflags', 'setprofile', 'setrecursionlimit',
'setswitchinterval', 'settrace', 'stderr', 'stdin', 'stdout',
'thread_info', 'wversion', 'version_info', 'warnoptions']

6.2. IFHEE 49
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AR 7 o™, dir () & A
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v

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

=
P49 M5S0 o] B AT 5 UTh TAEY 222 AU,

£

= 25 builtins

>>> 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',6 'exit',
'filter', 'float', 'format', 'frozenset', 'getattr', 'globals', 'hasattr',
'hash', 'help', 'hex', 'id', 'input', 'int', 'isinstance', 'issubclass',
'iter', 'len', 'license', 'list', 'locals', 'map', 'max', 'memoryview',
'min', 'next', 'object', 'oct', 'open', 'ord', 'pow', 'print', 'property',
'quit', 'range', 'repr', 'reversed', 'round', 'set', 'setattr', 'slice',
'sorted', 'staticmethod', 'str', 'sum', 'super', 'tuple', 'type', 'vars',
'zip']

6.4 )| 7] #]

z 85 U 8 S,
e A uch BEe) A8l The
_g]
A

WA= “HoR FRE BE o5 & MA sto| Y BE o] 7t
= =5

N AR uAIAE, o2 TEA RE
s 29 ¢

A
2 o] A.B AT o 59 A dE B e ol
25O A5 Azl A

ftlo 4y

o] 252 NumPy 1} Pillow 7 22 o5 2§ 7| A £9] A o AR ]
his=neliey

ST AR R ST U HY JdAE s AT RESS M (‘W7 A) & AAGHE Ak FATh
o] TR SFvd Aol glomr (HE A FE2FUh A€ 5°: .wav, .aiff, .au), BFT
sl P4 e @S A AL Eolve REE] 2O BEL AT 227t dsth B, 5%
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ol elo] 4817} 3 B FH AANEE Qong (P4, o3 97, o] Betel A 75 N g, AFH
2H L B3 RHE7]9F 22), o] AdESS TS AT EESS YNl A 2 Ad Ytk A7 A&
olgA FAM 2+ AFUH(ASA L AlaFor 2AFFUHH
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

=)
N
X,
i
1o
FH
[t
]
2
&
o,
X

< sys.path ol = HEHHAES AAsHEA 72 B YA & 2

stolfol HH B el S 71 A= AFSA BE7 ANMN _init_.py Qo] ARGk oA
string A% £3 2t o5 A} J w5 A BE 44 A2 Hol S35 SwE BEES
et 9L BAFU AP 29E 9, _init_.py £ 1F W AL 5 QAW 714 2] 2718
FEg ARIAY AN ARl _all W58 AAT 5 A5

5714 ALg A A A ZHE A BES JEET S Y& UTh o E Sol:

’import sound.effects.echo

o] AL X H BE sound.effects.echo & EE3 Ut} AA o]2 o7 FF5 o]oF It}

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

B echo & ZESL, 9717 Aol flol ST 5 AA FUTh 24 o)A Aoz A8

’from sound.effects.echo import echofilter

o

Ut

ETHA], o] A2 A B BE echo § 2EBA T &4 echofilter () 8 AF AHEE 5= JA

6.4. 7] A| 51
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echofilter (input, output, delay=0.7, atten=4)

from package import item & AF£E U, item H| 7] XS B BE (E= AB 71 2HYE = Y1
g, 2l s, W T 7)Ao B HE oE o) F %" -’FE Aol Y stAl L. import & WA item ©]
s} 7] 2] of] 7 €] = o %‘«EZ] AAbetar, 192 koW REo|gt 7}@3}1 EES A=Yt 22 3ok,
ImportError o2& do 7t}

o]of| ¥}5}o], import item.subitem.subsubitem &} 2 EH S AL uf], vpx 2 AL A 25 2 4=
2 HEEA] B 7] A of of Fth; upA gt -2 R ol 7| A 7 E 5 YA T o] R A Y H FeE s,

P4, W4 5ol B += glwyth
6.4.1 7)Ao A * AL E 5}7]

7] 2ol o] 8 5 Eo] Fol gl e %mlﬂ%E%%%EEﬂﬂ%%QﬁﬂHﬂ‘laﬂﬂL1L
A7kol 2.7 Aen AN REE QL E ol Gt o]l A8 BEL FA MO QLT 1 Foj Lpobil
Sh BEkA S Rad BB BT S YEUh

SN ABE A A AR AR A E FAHO R ABHE AU impore TL LI} 2L
7L AUtk A7IAY __init__.py IETZF__all_ o2t o] 59 HE5E AlF Y, ©] 2 & from
paciage import + & P U] JEE Sk 1= RE oI5 HRo YoEdyT A vas
712 & A& o] E5= FHAl ”EHE Aot 22 371 A AR APt o) 7] ];ﬂx}ﬂiﬂﬂﬂoﬂ
A7 E AT ESE £57 gk SRUTHY, ol A% AU g% % 25 Gtk AF o, 32
sound/effects/__init__ .py+ E]- NI ig :

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

o] AL from sound.effects import * ©] sound.effects 7R M AB REEES AZTESFA F
2 o mgu

_all o] AoHE A ko, —E—XJ f om sound.effects import * -2 9]7]%] sound.effects & &
TAEEESS A olF _'Zl' A2 E 314 kF Ut o] 212 24 3| 7] 4] sound.effects 7} YXE
HEE U (_inlt y ol %A% 27]§‘r Fesol £qE = AdFUThH, L HAIA L BY = ol 5 ES
QEE GLITL I BEE it py 7} AOohe BE OB (12N BARO T ZEH A0 B EE)S
£ YY), o] o Bl A import £o 2 BAAO R 2Ed o7 A9) A8 wEE 94 £
ol Z=E AT At

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

o] oo A], echo 9} surround EE©] ?_ﬂxﬂ o]EZ7tow d=F o], from. ..import Fo] A3 = uj
o]

E g
sound.effects 97120 3987l WlEYUTh (_all_ ol 499 wl= vp27g U h)
A2} oW B import * B AW W 54 AL PEE o] BEW JAEE JES AAT e} shrie}
E, 2284 FEX = o8 FA 2 At E A AR YTk
from package import specific_submodule & AF&3t=d Z25EE AL = AL 71AdsAI L) AL
A, Q2ESE 5ol thE A7 A A 22 o] 5 HE RES AT 227 e A E = 271 Y

g},
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6.4.2 3717 3 2] A2

7| A 7 A B s 71 A2 F 23 o (ol A U2 sound 7] A A H), o] % 3| 7] A o] A B EES 7] 7]
=4 dUl dEEE /\}ELE &Ytk o & E9], EE sound.filters.vocoder ©] sound.effects
7] A 9] echo B E°] L3}, from sound.effects import echo & AT 4 G5

A JZEE £ 4% =0, from module import name FEJS YZXE B2 ALY T] o] 2 E
LAY JEEd 2uE At R R A7 AL el A7) Ao Gl B AS AL FUL AE 5
surround REYA], o] A AFLT & 95U

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

o) QEEZ A BEY o] Fo /WML Frhe Ao] FYHAL. WA BEY 0] FL FF_main_"
o] 7| W], oW S8 Z2 1o WY RER ASE FAY RESL WEA Ar) YEES AL o}

gt

6.4.3 o2 tHE 2o 9= A7) A

A7\ S B RE S o Adghrh_path_ AL A7) __inic_pystde A
A7) e, o] o] Fojslk e 2ol o B2 BRI e AEE 2/BH U o] MpE FAT S
Uch 18 A s 1 o T2 A7l Aol R BET AR A AE AAshe o] AL 24 BTk

o /)50l A5 WL HAE AT, AL AN A LA £ RE) WS P v APk
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CHAPTER /

22399 £35S FASHE o ¢ 1A B0l YLtk Aol A710) AR A FEIR U] EE AT
913, 5ol AHg5H7] A3 Lol & S5 ek of FolAE B 4 b5 AL =Fun

AF7H] 28 gs 25 7 7H S whekssyUth 94 £ Fprint () QU Th (A AR B
2d Ax Y write () MAEE A S= AJUTH EF 5 FY2 sys.stdout Z F2T 5 AA%H =2
o] Aol thgk AA| gt W = gtolBej ] gl HAAE HAR)
% T8 2slo| 22 PR S Asts AR5 P42 o] ol AofF ol e A9t stk
292 2hske vl o2l 7HA o) AU
c 2Y EA e E U g ASS W, A QI RS EE S g T Yo f EEF & Eo] BAIL

N L. o] BAD A, { D} B2 Aolel, W5 B HH Y e F2E 4+ Ak sl

EA4L AYT 5 s

>>> year = 2016

>>> event = 'Referendum'

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

'Results of the 2016 Referendum'

s ALY str. format () MINE=E Y B2 £AYS 7Y W7 HiAl € 912 A5 96
{H1E 49 /W%ﬂl AA R 2" U HE AT ¢ JA T, 2R S FHE AlFs) of

>>> 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%'

» mpA Bt 2, £A4G Sehol 4 W ool ol 7] A4S 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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FA A EHo] Q3HA ¢ A YW A S Al R HFE mEA ZASH Y, repr () E+ str()

SIFE AMSEY R E S EAEE HEE = A5 Ut

str() L= o AE Ato] g7)o) A3 P2 e THL 834 ol 95y th wrd o repr ()

2 A=z H o3 98 5 DEA HoldFUthH(EE I2FA 23T o+ Y= ol gled
r()

>>> 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 BEo|& EAFL A & A B3E = 02 S A F e Tenplate Fel2 7t EFE of Ytk
sx9} -2 A4g] HAIAFE AFS S o] AES AV oA L& o2 XSt Aw Zufg o] ths Al o] &

A7 9 Ao

Ly
rlo
M
)
ne
=2
Hh
H
rlr
]
b2
4
2
i
M
s
k]
E
o
1>
filo

AR £ AAAA BB Fol & 5 AFUTh 0| AR o] Eus & A S o HushA AT 5
etk o At DF 8L 254 olah Al A2l 2 e gy

>>> 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

56 Chapter 7. ¢J83 &9




Python Tutorial, & ] #] A 3.8.18

E FAAE AFESHE 2UFH7 Hol| e HAE = AUk 'la'Eascii (0 F, "ls'Estr() g,
"lr'Erepr ()& AP
>>> 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] 23l Z W ALl off 3 & 3 & 2= formatspec o] T3 F B A2 A I A& FZ A A L.

7.1.2 F 214 format() WA=

str.format () A =2} 7|22 A AR 2 ol d Ayt

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

2359 ¢ JdeE RS (ZH Ity REDH S str.format () WAERZ AEH A EZ X35
Uth 23 99 S2AtE= str. format () HIAEE AGH AAEY YA E 7t 7)1 =0 AH8E & d5UTh

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

eggs and spam

str.format () WAE0] 719 = AR} AL W, T HEL AR} o] 2L ALNA RS 5 A5 Th

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

A AN AAE ARFA 27T 5 AFUth

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

CrE A e AW 7 mY EAGe] 92w, ERY WEES 9K Aol ol B o A5 Y 4 ek
F2 AQUTE 298] AU 971 AE Al ssd BE () & ALgekE Fuh

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

C 'Dcab: '.format (table))

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

R Z 72 AHEElA table 2 711 = AR AEelE 22 AAE de T AU

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

oM EEAG HFES E2 gHTE B FE R T vars ) S A AR o) 53 £27}
A5y
AL 5, s E2 AT L AFHAAFS ATt wustA 42 € Jd= A4

71, AAH 28 T 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& F2HE 2 vf e &) 23 7] 8 = formatstrings = H A 2.

7] 22 AFSA AAFS BE sF5o2 g A5 TH

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

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

(print () & & P4 O R

Apolol] 25 o) A28 27hEU )

FAL AR str.riust ) WAEE AF0] 250~ YN FojW oz 2AAL $2 5 RETH
th v WA= str.1just () -9]-str center () & YFUTH o] HAEEL ojH A% Z831A g5
oh 9 A BAL S B F UL 9 BAPo) U A, A=) ¢w, W7 flo] 1 B FUTh o Aol
QA& JFoz HEAA L, HE %ﬂ"ﬂ sl ARLS A D Rt s Uth (FEE U 7E
J?&E}u P Efol 2 A4S F71E £ 5 UTh x. 1just (n) [:n] A H.)

g2 fAEE JFULh str.zfill (). A TAEY 9F o 02 A3 Uth ¥ vpojvia BE e
o] sh g}

>>> "12'".zf111(5)

100012

>>> '-3.14".z£i11(7)

-003.14"

>>> '3.14159265359"'.z£i11(5)
'3.14159265359"
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7.1.4 oo E2rd 2 g

uesZ7t FOJ A M, string®]

% AAHEER)E wAE Zoj" o= A +4YTth 'string' % val
3| A E@(lnterpolatlon) olgtxt

~
e
AE 3 V\E*/\L07H o]/d2l values 84 % U2 ]5‘141‘/}. ol die &

gyt &€ =H

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

o] A 8 Yj-§-2 old-string-formatting 4] A of] U3 1]t}

7.2 3}Y4E 9] 37|

open () < 3 A4 & EH T, F Y JAAE F+ A o] 71 BWol AHEF Yttt open (filename,
mode)
>>> f = open('workfile', 'w')

3 2 P4 dgse B Ao ¥

& e BT £ WA A% ol g
L& ¢l o o, 279 B

S G2 E sty AL Y th mode = 1Y 2 w' (B

TAHE & AAIEUTh 7HE AL, et £ 3D S sE ol 7] Al %‘4"/} o 7155 = BEE HolH =
s o2 Zol 5 Ut 'rt' £ 34 A 27] 98 AU Th mode AA= A A QlE], AFstE 1t o]
7HeEdth

HE 342 92E BE (fextmode) & Fe]=], o] 52, 3ol 2AES 91 230, gt 5EA5 A=
Fog AgAtks AdYth A3 o] X]’“QX] O}OE‘ 7] 7 HE oA dqﬂr(Open = HAR).

mode o) SLE G A bt 505 1ol 1] o] B (hinary mede) 5 1]t o] Al F 0] 8] o whol =& A9

ez 92Utk GAES Z5A Gt BE Aol o] REES AH§3 o Gk,
HaE mEod, 9w /R FAL ERE JEH F FE (FU2NA \n, AZSIA \r\n) T TA
\nE AR AU A BER 2], B FH4e\n & 0N 2AE |24 F SR WAl
AUtk o] 3+ P ol 5ol that Fh 79 £42 G2E A P9t BA| 7 ok H A v JPEG o] U} EXE
shel st e wrel v ol E & BAA BuTh 19 U2 91 & wl el Ve RES ALHES Fo 8

Als.
519 AR & ThE W uith ANEES AHE AL £ FHYYTH AW 25 o8] BT hw 29
£/} 329w 31o] Suk=A BATH: AUtk with B ST 2 $5 S try-finally BEL

2 Aol s B 7= ok

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

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

If you’re not using the with keyword, then you should call £.close () to close the file and immediately free up any
system resources used by it.

7Z131: Calling f.write () without using the with keyword or calling £ .close () might result in the arguments
of f.write () not being completely written to the disk, even if the program exits successfully.
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st AA 7} 23 Sojl=, with o)y f.close () & &%= A 25, 4 A E AL = A=

A5 0.2 A5 g

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

721 s} AA ) v 22
o] Al YA L £ gt 5t A 7} o)) WS o] Ak A S )

LY g ¢loed, f.read(size) &3
ojuf ol EE (vlol g REA) 2 S F UL size = A8 Al TX} 011}?:]14\:} size 7} J 2k
=5 3do U§ AAE g 85U 3L 3771 71 A Y R e Xk F ool ELEP“‘ o
%‘%%‘—Erxﬂ%!q"/}. 3282 ko A size T AHE 2 E B E O A) L size HFO) E (blo] U 8] REOA)E
EHEUY J L9 B 23, f.read() ERIEAE (') & EHF UL

=)
rr
)
e
o,
O&i
1o
2
E
i
uo,
!~
<{
N
)
e
E
[
[m
[-tl
[t
=2
>

EQHE_&
ko

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

[}

f.readline () 2 3L FE2 A543 EXP(\n) = AL 2ol HEH AL, st o] A FEAL
2 2UA gk ol uk 5k d o] upA ek o AR kg Ut o] A W g g Ei?‘f}x] A RS U £
readline () 7k £AE S 2549, 9td 9 €9 ‘:%@ 2| AL ¥l &2 "\n', 5 ] MNP EALS
Edohe BAEE 2@ FH YT

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()
T

AN 25S doen, 7 ARl e 2B 5 A5tk o] AL vwE FEA T, W] e
T2 ool g U):

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

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

L REESS YAER o] FolW list (f) Y f.readlines() & F 9

4
f.write (string) < string &l &S 5}dojl 27, 289 BEAE2 M+E =8 E UL

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

TE W) AAEL 27 Ao WY Do} YHUT - EAD (AAE BEo|A) o)1) whol £ A (vh]

U] REOA) 2
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>>> value = ('the answer', 42)
>>> s = str(value) # convert the tuple to string
>>> f.write(s)
18
fotell() & 3del @A) A0S 7HEslE 58 BeF e, volve REg 49 5hd He e
HIO|E 8 RHH L HAE REY Ao = E5H T AYUT
o A ] A E v e |, £.seek (of fset, whence) & AHEFUTH 91X = 71F 3 o offser & T3l Al
AU 71232 whence AAHZ AU T whence ko] 001 318 X558 A8k, 1o]d A4
5} A2 A8, 2 £ 50 B 71EH 02 AU Th whence = D 9111, 7| B ghE 00| A
shde] 4 eS| 2P 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!'
g AN (22 EAL 0 U I AE) AU ) $iAL A AAY A2 (4
£ seek (0, EAMESIA Y 2og AAE WA= A-HUThH, 12 offser 2 £.tell () ©]
e o 0BT 2 9ol ThE offer 460 B15 A 915 ARE Sl e
o 20 21 e, @ AF AU 39

g AA = isatty ) Y truncate () Z& % 71X H A
AR ol et AT SHf= gholB e g P HHAE FE A

7.2.2 json © 2 721l vloel S A5}

EAQE ol 97 93 % 5
Eﬂi—rﬂﬂﬂyfﬂqﬂ} ]l'ﬁr = i <4
R el o S A A I e
a4 513 A dshele A0l Atz e 5 A5y

}\]._9_;(].7]. H]__E.ZJ OEE_ZHS]_ 1;4“ ] J %
JSON (JavaScript Object Notation) 0] = dg 2ol=1tdolE 1% 3

—
(]
=
)
0
o
&
- -
N
w
m\l
r [0
Mo
B
e

WA E 2 &t tjAl, ho] K
I %711 Zutt json o]t

u-'zr 252 golH HolE ASE WolA EXE a0 Z vlHEFE UL o] AXE 2 E3I (serializing) 211
FEUTH #2E £d o025 13] OlEE AT+ e= A2 o ;i].‘jéﬁ]-(deserlalzzmg) T B2t} Ad3e}

U et per R MR S vt i g

7NAR A2 5 AsUth

%3 JSON 3412 o6l wae A1) Ao) 88 22105 0] A7 ASTUT Be 22187 ol 0]

df Lo
rlo

N
)
o
Al
°

ool 4% HER, A% S AT

AR x 7 QS o, 3k 3 =0 F= 7 T4 JSON EAtd 58S E = 95Uk

>>> import json
>>> json.dumps ([1, 'simple', 'list'])
'[1, "simple", "list"]'
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dump () Bh= dumps () &9 WFL AAE B2k opd 2 ALk A £ 7 278 95 49
s .
=

i 519 oW, o] $A B 4 9

’json.dump(x, f)

AAE A D RESE, £ 719718 A G Sk 51 AR D

’x = json.load(f)

AU E tE 5 AA T, oo el
U

A o
2HAE o
UL json 289 Al s das o ilol et A= 9L ol

JSON ©l| ¥+a), pickle 2 919 o] E333k shold AR S-S A L3S 5 Qe ZEEZ YUt stol o 53t 1
02 dojz2 A4 3§ 22 3R EF TS AL gyt 712 Ao g bdstA] 7= Fct:

= Q% 2~ Eas

= o= T H
25 gt 22dA 2 HoleE o APt u), AW FH Al 4 vlolel 7 22 ickE el
L=
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of 21 2} o ]

A7 A WA A QA5 AL GRA T, AAEE A o uskerd ofohe @3 g g A
(o)) % 7HA] 2as £ ol e Sol Yruick £ ol e 9t ol 2],

8.1 £ ol

£ ol e, 5hy ol el ek Fe A Yruich obuks of el o] shol Mg LW gt F kol & /g AT
Phs 3572 239 A9k

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

A

SyntaxError: invalid syntax

FHE BAZLHE 2& A RARD B0l A ol eisl AA R AR ) A& Jhel)e AL BaE g
TAGU T o e AT Qo] 0 E20] AAYUTH(EE HoJE T34 gAH A5 Th: o] elol A,
AL E Fprint A4 FAS G, TG FEC 1) ol mAYA WYL s 83 E BT

A= oA, Aol ’\ET’EIEE B 2o 2S5 9=

8.2 o £

ol @A EAor SutEr At s, APstH L 5t o2l & 4o 5 Ut A¥ Fol
AAHE oSS ol g Fau F24 AP oA gdsyth EJrOM‘i Z2Iof| A o] 52 o]

FE2 2 A HUh SHA vt R o2 = =2 o] A 2] 3HA] ¢hobA], o 7] A & 4= gl o] of &
A A S R U o

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

(TH& ST Aol A1)
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(o] A sl o] A A M A%)

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't convert 'int' object to str implicitly

ol g m Al A9 v et Z-& o] H a‘ ] dojut=A] el Uth 9+ o8 FoE YEtar, o] wAA
dHE=Z = Yrtt: o] oo A9 &L zeroDivisionError, NameError, TypeError YUt} o< 3
o= A EAE LS A LH’é]“‘#]ﬂJ O]E‘ﬂ‘/]r/} o] AL BE WA A=Y Be F Fol A,
AHEAF A ] 2] e (@Est e dols Bt H 28 B8+ s Uth £ o9 o)F2 WA
A8 A9 T (o] o 7191 = 7} o o)

2o Uyn A REe 2o §7} A0 g £ A BAE AT HU

Al MAAS QL 20 ol Y2 oo/} Aol 4719 BAS Az duFos an
S st 28 Edo] A8 2P et AT, BE AN Po] T FEL BAHA

?%Q ‘4 f%-
bltin-exceptions = W7 2] 53 1 59 v & g5t s UTh

8.3 9| ¢ A g]s}7]

A8 2] & At EEZ@% Te = Zo] ZhsFUTh th ol B, S¥HE AU 4 8E w7hA
AFE AR A A2 S HSHAIRE AR A 22 IS AHHE o= A= dQ“UL‘/]E}(CODtrOl (OB ® RO
<4 A A7}k 7‘] dst= A= }\]'*Q“OHH) AFR A7) 9= 91 B 8 E = KeyboardInterrupt o9& d o7&
514

)2 hepgel #9542

>>> while True:

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

try &2 t53 2o] FAg U
* WA,y A (try 2texcept Aol 8] £45) ol AAHY

o A&7 LASA o, except & AUH L try £ AP F

- try e AYIhE Forol el wA S, Ao e REE
ol 5 o15] oIk M2 8, 2 except o] AR, 18l LS AHE try B FE oAU
- except Ao 9 ol 9] o] SE I TN H A o= 91 7h BAFH, 9 Fof Y try FOow ATHY T
A2 717 A A ko, el 2] ke o9] o ;Ao A B At 2L WA AE 2 5EA Aol

WUk

Zt7) o ol 9] EH St A 2718 Ak Adl, try &2 st 01%94 except = 7Hd 4 d5Uth F
stitel A2 77 AU A7) sl g eks uy Aol A EAYTE o @) vt ﬂﬁl"ﬂ TRt
#2717+ &4 071 Lﬂlﬂ% A2l A = 5 U T except A2 %Eﬂ Ae FEE A2 N9 ddefE A%
Asdth dE :
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. except (RuntimeError, TypeError, NameError):
pass

except Aof & FaE A9} T x| Ay Hola Fead uf v X H UTh (A oh 2 W] o
ZEWAFA FFUtt— A4 FHAE G stexcept 2w o]~ Fej 2 v X = A 5. & £9,
e e I =B,C,DE I sAYE A4}

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 o] F 3 3] H (except B 7} A 20| L5 ), B,B,BE A5HA Holl AL — X220 F n X5
= do Ay 14‘4-

ul2] gt except A2 o 2] o5& A
zoEdeg 5‘\/]1’% o] Alo=w A
Sof oo & A o7 = AHeE 5

F 4 gled, SUEAE 4B Fch o AL
J 223200 o2l S 77l 47 WE o o2 o
= QHUT(EEAE 9B AT 5 U=

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 A else F & Zt=tl, YTHH 2 & except 2 F ol &FoF U Th try Ho] o9 &
Yo 7|7 kg APw o] ofut = I =] & AT ol & S01:

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"')

(TF= ol A ol A%)
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f.close()

else Ao Atgoltry ol ZEF dl, try -+ except ol &3] HEH I = A E7}
|

Qo 7A e NI E S A5 A

o097 WA T w, AT e /D 5 ], 199 A% tnE S A AGUTH A A FL o9
ol o £ gk,

cxcept A& o19] o & o A8 Y 5 9% e W @] instance.args of A4 o
Qg o] AZ2F UL B E 3, o9 AL AL 0 AN, .args & F2HA YUE
AAEL 47 AH T+ LUtk A9 2077 Aol AXLHAE U4 HED DR P A EYHESS

=
=2
=
=
748 5= Q5

>>> 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

o £ 7} AAE 7AW, A 2] = A] ¢b2 oAl 9] wIA| A &] mpA]up R (A A ol A Ut

o9l A2l7le A uy Dol HH At BT obyeh uy oA (A LREE) SEHE T
FdrsoA A A= AUt A E Eol:

>>> 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 o2] do7]7]

raise ¥& T2V AR ol BASES ZAL 5 QA GUTh ol 2 Sof

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

File "<stdin>", line 1, in <module>
NameError: HiThere
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aise o Alg sl T Axb= AN A A9 E e G o 9] AA' X0 AL o]l 9] Z#| 2 (Exception
ASdhe Sel2) ojofok it 9] SRV AL W, SA AR AR} glo] BYAE TEEAM A
25 e Uth

o o

raise ValueError # shorthand for 'raise ValueError()'

ghek o o] 71 A = A = Qrobol sk vk A ) 53 A4 = ghrhel, ) hOHe Wl raise Fol 198
thAl 4o & QA gtk

>>> 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

1§74 A o) 9]

A ol 2] 2l
A 3 141

m
m m]ru
ﬁ
it

~
e
£
o M
rlr

19
o

N,
o

G ag 9
BT, o121 714 A 2 o £ 8 9

o 959 o] Feh 28 AT F, A7) OHE oe] 2ATIE 5 AT o9 FAHAE AH Fehiw BES
Atk

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

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

Attributes:
expression —- Input expression in which the error occurred

message —- explanation of the error
mrrn

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

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

allowed.
Attributes:
previous —-- state at beginning of transition
next ——- attempted new state
message —- explanation of why the specific transition is not allowed

(TH& ST Aol A1)
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mn

def _ init__ (self, previous, next, message):
self.previous = previous
self.next = next

self.message = message

£2 o959 o] 85T FASA, “Brror” £ b ol B o2 Aol H k.

E REEE 0] Aokt AN AT S 2l ANV A9 E AT Folol

el ol oY o

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

Goodbye, world!

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

KeyboardInterrupt

flnally ;‘%0] 9&1‘9—@, try —r‘O] -94' ﬂ7] Z(joﬂ flnally 3] 01 U]—X] al z]_o]jg gsg%qq flnally X4
try 2o] o 9] 2 WA= oF A Qo] AAF LT The L of 9] 7} kS o) o] Bl A4S %’“”ﬂ%‘ﬂ‘?‘r.
s try 25 AP 5 o9 7 Y F Y, except HoflA Q)& AT 4 AFUTh ol9] 7Fexcept
oAl A=A o™, finally o] @_sgg_ % o] Q] 7} thA] wrAl & T}
» exceptlelse Z A Fof &7} AT 4= JFUTH THA], finally Bo] APH F o & 7} thA|
Ay gy o}
* try ®°] break, continue E+ return %o =234, finally 82 break, continue ¥+
return & A3 2 Ao AdFH T}
e finally Aof return o] L3 W, & kS try 29 return o] = gto] oby e}, finally
A9 return ¥o] &= gko] F Yt}
o & EH:

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

>>> bool_return ()
False

o 843k o
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>>> def divide(x, y):
try:
result x /y
except ZeroDivisionError:
print ("division by zero!")
else:
print ("result is", result)
finally:

print ("executing finally clause")

>>> divide (2, 1)

result is 2.0

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

>>> divide("2", "1")

executing finally clause
Traceback (most recent call last):

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

W91 vl9} 2o, finally A& BE Ao] QWP UL £ £29 2 154 $AF TypeError £ except
Aol o3 A2l A 9 £inally Fo] AW Fof o}

AA G $§ Z2IYNA, finally B 9% 4AL ST w, 4FAAA opd A g BA GO, 1
A9 et 48 U (Ao EA T A 2L A5).

8.7 vlz] ol R B2E

oW AAESL A7 Be 92 W AYSE £E ALY 54 AIFUTh I AAE AL HE A4k
fex] o
=

4 At AU S

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

o] FEY FAFL o] LRo AP TUFANE AST 5 It /12 FA IS A A Frke AYY
oh O 2T YE AL EAZL HA AT, 2 S8 me Aot BAZ D £ dgUTh wich £
St 2 AR S| FA SuEA AP HwE Hgss S AF g

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

2o AWE o, 52 A2l W BAL BASEE, 51 [+ P DYk L o), v
4o 42 SRS AT ARNEL 150 AYAelA o] A AP T
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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 sTolATell 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 =] E e ol @A Futh

After local assignment: test spam

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

o] @A A gl e] (el Ae] 7= QYT scope_test ©] spam A A HPFX] Aol 2 8tAM 8. nonlocal
t 2 scope_test 2] spam AZAZ VA global Y2 285 o9 A4S vhgyth

global th 9] Aol spam o A7 0] ks A% B 5 A5 UTh

9.3 Sl Ao A whd

Sehae R A ZHIAA AN AAZH R AN AEES =L T

Sehx Ao g dE Fel = o) FA RS UTH

class ClassName:
<statement-1>

<statement-N>

G4 A (def B) A, B2 o+ ofF EIA 717 AAE BA A oo Fuick. (34 AT
Sejs Ao if £ B F5 e & 4 d5yth

ARA oz, 2o 3o BEe] FREL BE B4 Al S0l AW, TE EREE T iz 227}
5T — ol of FAZ Sobg ATk Teha YR §4 AolE uE, WA B2 Fokol JaL
e, SN Fe) A B5S Rtk —oha, o] 22 Ho A 4yF Uk

Sejs o] AY T W, A o F FLho] HEAALAY ~nme AFPUT— TehH, BE A A4S
29 B gL o] A o] IO E Ltk 53], @5 A A §49] o 5L ol 2ol AF G Lk

o2 A (2SS AR B, Y2 AH BB o] 2L 7| EH 02 Feh s Ao
WEo] WEeld o) § F09) WS EES WA AN LT B ARl o) Aol o & )2
Utk A1) A9 2327k (Fe2 3o Sol7h7] A A FEFE 2) A A 31, Fe2 AR
Zels Bl ST ol 70171 Zel2: o] F (9] A ClassName) 2.2 o} 716 A ATk,
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9.3.2 Fo& A=A

Fzol AHH = 2F M2 AHE Ut obj . name. H}E

g HE
old uf Fef9] o] F Tl JE EE ol5 YUtk ZHA, Z

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

def f (self):
return 'hello world'

MyClass.i & MyClass.f = 2HE JETHE X7, 717]Z 2}3}; A& Eﬁzqu}.—gaﬂi o E

AREL DAL ST YolA, UYL B8 uyClass. i o 2 WAL S ALUTh_ doc_ & 9A L2

NEIHED, FH2d &3t S2EFHS SHE UL "A 51mple example clas ",

s AA8A WEA £ S BAUS ABTUG 22 AN 2AA A A20AE BT
3]

A AS gl e AU o Sof (A9 ZeH 22 AP

o 2ead A 9AHs S BED o] AAE A WS x of BT Th
QABA ST sk (Zela AA “TEFA) £ 9 AAE BEUT B Fest 5RF 27 Je=
Azeutol 28 AAHAR AAE HEE AL FobgUth el Feat olF 402 init ()
e ol S5 HMAS BT 5 A5

def _ init__ (self):

self.data = []
gAllA7t__init () WINES A S, Sels AABA RSV AR vh5 o R FE s Ao b5
Aoz __init_ () EZEFUCE ZA o] Aol A, A 2718HE A2"HAE o] A A 5 AU

x = MyClass ()

=8, _init_ uﬂ/qr:: o =2 SN S 95 oA}
t

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

>>> x = Complex (3.0, —-4.5)
>>> x.r, X.1
(3.0, —-4.5)
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9.3.3 A2EH A AH)

oAl AAEA A 2 FAL T 4 ALK AXEA AR 7} o] a5k 2 F B7hA AL o EYHE Bx
QU F 1A B5 ﬂ%ﬂ%ﬂEﬂ%Eﬂ%l 21T ol el ol 2] 5 o ol
ol B o) EelHE £ 2B EI0) “Qlada W4 of, Crr o] “dl o] B WH” o sl T Hlo]E o =g
Hesddd 28 fauth Ao dsae, 48 99 o glolduth o Sof, x 71 9ol A4 wEold
MyClass o] AABAT, g7 28 2= 27 E2o]2 §lo] 3k 16 2 A L)

x.counter = 1

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

print (x.counter)

del x.counter

O Ao ERRHE Fx e vAE YUt A EE AR ol “SGot=" < QU th (o] Mol A, miA =
ghe Bolv e dad 2o AR H A kUt thE AA 33‘:5— HAEE 7HE # syt s
E9}, 2|2 E 21 A= append, insert, remove, sort 53 Z2 WA =ES ZE5 Ut} SHA W o i«] =9] o] A,
MAH R AR A P o, WA ehi 808 ol A2EA AR WA ol v A ET AT
A2 AR S| SHHE WAE OB DAL Fol 2ol BHARUTE 93, U AR Folxe) mE
NEZHESS % %5}‘“ ArE 2] “ﬂ/ﬂ‘: = ZolgUrh 2A P29 A, x. £ = SRFE WA E
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W Itk el x. £ £ uyClass. £ % 2 0] ol Th— o] A2 T4 A7k o} WA= A
QU o}

9.3.4 WA A
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’X.f()
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xf = x.f
while True:
print (xf())
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bz or Do, dadA ApE dada g HoHE AT Aol Sl Has I 22 RE U
oM FH s EFEG AMEE AT Ad

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’

o] &} A A o A3t énm ANA =Ko, elaEY g g9 22 7hH A 7} Fol e off Fi Hl ol Bl
011”%1 2 ZHE S Vb Ao AF U A S0, ths ZE0A rricks BlAEE S HFE AR A
oFojof a}=4], 6}1/}.,] B AE7FRE Dog AR A E 0 F-f5 7] v & g th

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']

YA, 2ela0) 2uhe A7 dAEA M E A el oF T 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')

(F= ol AT el A%)
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>>> d.add_trick ('roll over')
>>> e.add_trick('play dead')
>>> d.tricks
['roll over']
>>> e.tricks
['"play dead']

0.4 7le}t F NP5

ArRrg Fohn RFo A 2L JELRE o] Fo] ST, o EelRE 23)¢ A2BAE LA T

>>> 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

ol o= HEL uHE Bk ol ARe] AubAel A} (ZepolAE)e] A F2Y FE
QgUth el AN, FeAL 22 2 dlo|HP S FAs T S 5 YU h A,
sho] el A1+ t o 8 22 24T 4 o] G5 U Tk — T Belol &) £ ek (iHElel, C2 A4 shol
TR DL 7@ A E DA £ AR e QA LE AT 5 Y&vITh ol 2L C2 A4 E
stold #7314 AH82 5 ueh)

ZetolAE L lolH o P HEES 24 AHA AGIF Gtk — Feol AL ol o =R RES
SelA WAS S o3 RAHE BUAH S PrhE 4 gLt Sete|dE: ol FEL 35E o
MAEEY §EALS A YUE 1E A HlolE =P HES AnUA AR 74T FE 9So]
o ShAl e — chAl B, B FH L 7

WA E Skl A HlolE] o] = e B ES( !
AAZ W AES] 54 S EATHE 2S DA A QG TH MASE Fol 2wl A
=58 et g&th

2%, WASY N AA QAL self G BPUh o] AL D YUtk o F self & ol Ao A
ol B o) v S 24 s UTh AT o FHL WA kg wl ofeHo) IEITIE sold =2
e So] 9)7)e] BHsa, Bejs HekSA 22 YT oW F o] 4 2HEF AP Adrky 44T S

e KLY ES
e o= HE RE F5E T 2AY A2UAE
Hojo] dAE Aom EHAY Dot )

Ut o & E9of:

2 AF A EE J Gk G5 A0 Fex
AE o2 A W5 A shs 2 94 s

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

class C:
f = f1

(TH& ST Aol A1)
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def g(self):
return 'hello world'

h =g
A £,9,h £ BE 5 ANE el7 e Fehic o o= HED, AFAOR o] AEL BE C o An
dasol A=Y —h & 488 g 9 55U ol AL Ze el SAEeA BB 2%

gk Aol o34 2.
WAEL self A4S HAE o 2L RES A4 HE MASE 538 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)
MAEE AU FFES AAAR A o] B R S dgUth A0 AT AG 2nE T3¢
B E 23st= BEYUTH (F é%éi@ﬁﬁiEEAP A gsUTh) HAEANA A HolHE
Mg FL o) FE AY WA BEA W, A ATEE FPIA A e oY A 9ot AL T
WA, A o] Ao ook vl S Rk ohuioh Do) AT EH B2 R ES WA AR
% lthe 219 AL o] Ao} 2:zol QS 11, che A M el A vl A
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1% Uk

2~
9.5 A&
FE, 45 AU T o] 5L FAa ek ol 8L BT A7 12 ATk Ay
Zejs elo] BEE ol 8A A As T

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

o] 2 BaseClassName 2 34 S A= . Py ey
01%912}3101] o2 dojo AT FFHYLE o & Sof, wlola FeP a7 TE BE HoFHo] IS uj
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g ZFEae A’ A e o 5838 A2 glF Ut DerivedClassName () —‘51%’-3}]&0 A"
LS BT WA R o831 2ol A48 0k 08 61 el o B el RE A% £ o, B2 e
Wol2 2o ol AAE b el guich. ol Aol B84 AAE FohE MAS Bxe SuEUG

g ZHaE Wolas FH2 HAEES ARYT = AFUTh WA= 22 A b WHAAEE
SET o SHS AT T AL YPoBE Ho|a FH o] AYH T A EE SE8 = Hl o] FH A
HAE=AZYE A SR MAEE SEHA U (CH+ Z2IHHE AT RIS RE: o] g
BEEMAEEAZEAOR virtual ?:MEH

A 2o AAFYE WA =L T2 o5 H

o]
°Q&31§%¢MHQGWHAEWAJﬂiE§

o 33 H sast R el deUt: B
BaseClassName. methodname (self, arguments) %i% T—Eﬂ HUth o] A2 m 2 ZEo|dENAE
Z12 75 Yt (o] AL wjo)A F A7 AY AT Z o)A BaseClassName 22 A A E 4 Q2 ufjvt

5ol 9 A2
shol ol & 443} B7) A8 8 5 Qe A W FE A5 T

e A2 A0 S AASIE W isinstance () & AR 3Y Tt} isinstance (obj, int) += obj.
__class__7Fint Avtint oA St EH F 29 ALY True 7F H YT}

o T A AL AXEIEHY 1ssubclass () S A3} issubclass (bool, int) &= True Q]
bool ©] int o] A B Fg 207 tjEYJ Yt} dA T, issubclass (float, int) = False |,

float = int & B Zg 27} o 7] uﬂ—‘gr 14

%

9.5.1 t}E A<
shol & T A4 o) FEIE A AU Th o2 A9 Wol s FehAs 2 Fela ok o)A AUt

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

<statement-N>
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9.6 n]Z7 M

A 3o A RE QA AT 5 gl 0B A28 2 WG Shol fol EAA Shruinh AR B R
Aol 11 Sl T 2 51 oo S5 5 2 A A o) B8 (15 B0 spany ALY F14 o1
e B2 o2 5] ofof gl (LA o] F4, WA S, Hlol el WM F Felol A hel). & FAlolw FH
glol WA & o g0 = F of of Ik

S 2-v]F N A EY SukE At 0B R (S A B FHaA AYH o] 5 E5HY FEL ISt A,
ol & F 4 7] (name mangling) 2111 B2l WA YZ ol ths A +E X Po] dH5UTh _ spam FEH|Y (H 4 F
Mo =7 A17ela, .JEH st HER EEUth B E ’%t‘l—-_ﬂ_ + _classname__spam @ HHAE HoZ
2 8= =4, classname 2 A Fe 2 o] FoA o 2= AAST AU o] A7 F
A oo 53st= O]’B},*—].Beﬂz}-/] THA A&} FAEA

ol & F4

7=
skl ¢°%

n[m rz*:

[>

W UWF HINE S22 BallsHA G A H SLS] AMEE AT 5+ A==

=] L]t+-°ﬂ§§%§ :

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

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

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

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

9] o= MappingSubclass”Zt __update A/ AHE EY3tH EtE ZE U Th Mapping FE 2o A+
_Mapping__update® MappingSubclass Z#]20f /\ﬂ%_MapplngSubclass_updateE Z+ZF i A =)
7] W&y Tt

FAA7 F AL HAZ AL E 93t A} AAE At Aol YA 8 A- IR HAFH = HTES
AALGAY £A T 5 A5 UUTh o AL Ou Ash 2o SW e Aol A 22 97125 T

exec() Yeval() ZEHAGH IEE TES+= 2 A= olFS A SWHAE 7R S=the 2
F AL o)A global 91 B30 AU, SR Vol HHUB 2m AT, Lo
Aol __dict_ B FAH FzxF wj®wolye}, getattr (), setattr(),delattr () o= FLFYrh

»
I
3
Lo
I
=

9.7 Fr& A

Z 2 o] F B2 U olH FEES T FoFE FaZ] “record” U C “struct” &} §-AFSH d o] E] ¥ &
Zt=Zlo] £x dHUth Wl S8 2 A7 &5 T+ = Lddynh:

class Employee:
pass

john = Employee () # Create an empty employee record

(TH& ST Aol A1)
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# Fill the fields of the record
john.name = 'John Doe'
john.dept = 'computer lab'
john.salary = 1000

EQd F4AA HolHE L 7|UdtE FolH T = 2742, 5 2 HoHIF HH=E FU Y& s
A Ags = FUth o & 9, 3 AANZRE d o8& 2= 47 JS wf, 4l #Ad
H oA t] o] & ¢l WA E read () 2 readline () & Al Fste FHAE YT T AAZE AT £
AFU

AABEAHHE AR JEBRHESE Z+45UTthim._self  =wWAZm() 3 238l A8 A AA o)1,
m._ func__ WA E A-S3= g A J )

9.8 o|E] @ olE]

ABE obUhE o R 2 Aol ANES for BOE AT S YL A

g:):g
o
A,
i
°
kS

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

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

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

for char in "123":
print (char)

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

o] & AEFY Y] A A % ot ZH4sta, A ch OlEHlolEiE AH-&-sHE Sho]# o] H A3}kl B9t
HUth Fof FHolA, £ —Er%?ﬂ Joly AA el thal iter () E TEFYTH o] 5= WAE __next__ ()
S gis e el AAE FAT L, o A CE AH OIS 845 S B 9l St oA <gh
ot Fe 247 glo,  next_ () & StopIteration o9& dOoAA for FZo 5 E <Yk
next () W& &FE AHEHA _next_ () FINEE ST 5 JFUThH o] o= o] BE A5 o]EA
FAeheA Hogyth:

>>> s = 'abc'

>>> it = iter(s)

>>> it

<iterator object at O0x00A1DB50>
>>> next (it)

lal

>>> next (it)

'bl

>>> next (it)

ICI

>>> next (it)

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
next (it)
StopIlteration
VAN ZEEE A AE AANSE GANY, et FAL A SRE 9 22
S AU _next__ () MASE 40 AAE EAFE _iter_ () WAZE A gUTh 227
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_next__ () EAHYEE, __iter_ () EAself EEHEF 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|v]# o]¥]

Al e ol 8 & olEd o8 e sty F8e = duyh. A A H 2 H A vk =
HEa e WHUPT/PyieldErT% ARE U Al el Bl ol next () 7F 2EE winteh, Al @l ol B & W
oA AP ANF U (EE ol e o E4o] A gz APFH A=A 719FUh. o<
Al E AaT A2 A e 5 JF5e HoFyth

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

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

.
1

o

g

AGAAAZ RS AL 2 E AL L DA GYR) FA 21 A g2 T DG A
dolEl 7k 2 g ol i _iter_ () 9h_next__ () WIS A AR BEoI A 7] Wl Th

= Se] 28 )5S Ao WeE T A %HME% 7ol A5 ow RAATE AQUTh o] AL self.
index Uself.data 9 22 ALE2 A4S AHg o G2yl vas) B52 27 43 5 v

Yk,
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s A= AT =2 a5 Adejo] Aol Ha, AldElelH 7t $ 858w A5 2 Stoplteration &
dogUrh 2T, o] 7155o0] AW 45 AT AWF olH @0 HE wE 7] 47 BHE U
9.10 Ayl ole &2

st A olH« gl E FAz A v oA R Tl 25 thAl 235 AFE S B e ARS S 23 A
© 2 A3 A 2P T 5 JEUth o] RS BAE Gt AT A B SN A AL 93
AAE AU Avd el 342 St Al o8 B Rt ZHE 8| vh §5 442 o] A 1, w23
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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2

< gholH ] 28 H 7

10.1 2 A A 2AE]H o] A

os RE2 = AA LT 2857 A% 74 7HA s Al Iy th

>>> import os

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

'C:\\Python38"

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

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

0s 9 2E 2 BER AL W, W dir ) Frhelp() BHE thEY =902 2B 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>

Qa9 A T A e 2] B AL 99, shutil BEL A 412 H 252 AEA | AE AT
ek

>>> import shutil

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

>>> shutil.move ('/build/executables', 'installdir')
'installdir'
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glob BEL U He HYEAE AN 02 1Y BEL BEL F5E AF TG

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

AutA QO FEHEE ATHEE FFT PHY AAE Agsior & a7 JdFUtLh o] AAEL sys DE-/]
argy JEZ|HE g|l2EZ AZAFI YL oA & £9, 9839 Aq python demo.py one two three &
Agstd o33 22 237t =899 Uth:

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

['demo.py', 'one', 'two', 'three']
argparse BEL B & 442 Ae)she o Aud i AUZS AT ohg 2T FEL St o 49
Hdy A Ho s AL ETE 2SI
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}&3}o] W ZoA AT ufj, ~ATHEE=
args.lines& 5%, args.filenamesE ['alpha.txt', 'beta.txt']ZE AAIUr}.

104 ole] 28 AP =2 1Y 2

L stdin, stdout, stderr A E B HE S 7+ 95U th 78 uhA 2 AL stdour ©] B|lUHE H 92 o=
;J\% it ol g HiAAlES =Y oted £27 s th:

EVE
B 2
=

>>> sys.stderr.write('Warning, log file not found starting a new one\n')
Warning, log file not found starting a new one
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re REL 15 AL

A2 AR A =S AUtk ERR AR 242 A6, A2 22

>>> 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 it Aot A fole, RAE MAESol AoE e 97 Ja g Aol 47 WAt

>>> '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 B 52 TR AL S & 5 J&= EFES AFFYTH:

>>> 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 E&8-E T2 tlolB ] 7|24 TAA SA4E< (B, 0%, B4, 55) A4y

>>> 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 Z 2 A E <https://scipy.org> = T2 2] A4AHE REES Wo] 2t g5y th
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10.7 A& Yl gA 2

AEUS AN 2sta AU 22 EZES A3t B2 B0l AUtk 7H kst = 7= URL O A
tolEE gJo]=urllib.request &} WS HY= smtpllb SRR

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

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

>>> import smtplib

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

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

Beware the Ides of March.

mnm u)

>>> server.quit ()

(7 A ol = localhost ol A ¥ D A ¥ 7} A 3] 31 glof oF Shrh= Aol 9] 5HA 8.)

10.8 Ixie} x| 7H

datetime ZE2 YR} A ZHE 243 = S 2ES AlFsted, st Bl 2
Ut E#ke} A T Az o] Z]%ﬂx]‘ﬂ,:%?i?/] PP g A A e 4oz W E
=2 7 N
= 1= ‘_l

ol RHA Utk BES A AEE AAGUh

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

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

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

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

>>> age = now - birthday

>>> age.days

14368
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10.9 dlo]¥ =

kAl el ol E] BT D 4E YAE
zipfile, tarfile

U= 22 2o A4 Addyt: z1ib, gzip, bz2, 1zma,

o
flo
il

>>> import zlib

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

41

>>> t = zlib.compress(s)

>>> len (t)

37

>>> z1lib.decompress (t)
b'witch which has which witches wrist watch'
>>> z1lib.crc32(s)

226805979

1 =
10.10 ¥45 353
QA ol W AHFAEL 2L EAC) T THE A2UEY A9 45-S sotshed] 28 BUL R
AzUTh oML ol F AEE SA & FE 58 £ 78 ABTU
g S0, AAES DA BT AEAL B4 Ao, 5E A3} A AL ASHTA e 5L =7
S PRI tineic LES AR A5 ol AL ALHA HolFU T

>>> from timeit import Timer

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

0.54962537085770791

timeit £ Z*“‘Ei‘r ZA 2SR, profile P pstats BES Z EZ2 FEoA AIZHLA AALS A
37 e = =S AT

AFEAY 22 EY O E ALste & /M IS ALH = 4 drol dE HAES AL, 2SS
AR =2 A A Zo) 2F2 A= AUt

doctest EEZ RS RoHIL Z2IAY SAEH S WAL HIAESS AAShs =75 A3 th
= 1 Ae} A ECE%QEE/\WHH 29 7E o 5
AlF) A DA S /WA 3L, doctest 5 o] A B Ao A FE7} o

5
e
ud
i

o} A& AL A o
SIS E S P o,

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)

(TH& ST Aol A1)
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import doctest
doctest.testmod () # automatically validate the embedded tests

unittest EE 2 doctest EEWNZ 42 AL ol Ao L2 A HAE X

& 5 A gk

i)
b
filo
i3
H
Lo
2
1o
fr
r
i)

import unittest
class TestStatisticalFunctions (unittest.TestCase) :

def test_average (self):
self.assertEqual (average ([20, 30, 701), 40.0)

self.assertEqual (round (average([1, 5, 71), 1), 4.3)
with self.assertRaises (ZeroDivisionError) :
average ([1])

with self.assertRaises (TypeError) :
average (20, 30, 70)

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

1012 wjEl 2]} = gg

shol @ “wjEl e 7} ZE Uy 23
747 2 GehdU T ol & S

e xmlrpc.client ﬂ—xmlrpc server RE2 974 T ZA] S 733 92 ALY AL d=E
Ut 259 o] Foll® &5k, XML th 3k 2 A Q1 2| A o] v} X 2] 7} B 2 644 b5y T

+ email 37| A& MIME % 7| E} RFC 2822 7] 8F H A X EX & 23}5l= Az} v wA| A S &) &}7)
AstolBg YUtk AAZ HAIXE Y3 = smtplib & poplib 2= &, emailﬁH?]Z]%
B m A A L2 (AE 51 23H) 2 A4S AU ST QY o T YA e 22 B2 S 235
Qg A = AAE 7HA 2L 5 YT

* json W7 A = G| AHSE = dlolE nE P A S 59t FEs A dS

ol o] Ef vl °1£-°Jr ALY EANEA Ao T A QS = dRE 72d #

fifo

O~
Zk31 JEY

kv
o
rlr
inj
rlu
£

717 2] A et 29 7]

pul

ofr
o
of
:Orl_l;

N
fol
:

N

a3yttt csv EES
Aoz udS AH 1

i}

O

£ 4 JrE YTtk XML A 8= xml.etree.ElementTree, xml.dom & xml .sax 3| 7] A] o
2] 3 7‘]%%‘4‘4 olg1st REH A 7| A& T AHE-SHE Fhol A §8 T2 I THE = 71t o H
o] A ds P YTk

& & SQLite ¥ o] €] vl o] 2= 2ho] e 2] o] e 3 oI, ok ul #2 SQL 722 AHg-3he] Qv
53 AL 8 5 9 ANLTE ol E A B,

90 Chapter 10. EZ glo]u2jg] E8 17|



https://tools.ietf.org/html/rfc2822.html

cHAPTER 11

111 &3 Z|g

reprlib BEE 2AU 24 $E A FoFE O
w4 AU

i

g o] & 93 A2Euto]=2H repr() 9

>>> import reprlib
>>> reprlib.repr (set ('supercalifragilisticexpialidocious'))

ll{lal’ 'C', ldl, 'e', lfl, lgl, ..-}_ll
pprint LEE ANTLE} AL & g B2 U AANY A8 Ao AR S Aot AL et
BRAA AL 3 A JodTh A G AW AR 22 oA EA21E Rk
dole 2 & Bt ¥&etA vebd
>>> import pprint
>>> t = [[[['black', 'cyan'], 'white', ['green', 'red']], [['magenta',
'vellow'], 'blue'lll]

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

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

textwrap REL HAEY Eh8 Fo]R W vn]of 2A T3 o}

>>> import textwrap
>>> doc = """The wrap() method is just like fill() except that it returns

(F= ol 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 f£ill()
except that it returns a list of strings
instead of one big string with newlines
to separate the wrapped lines.

o] gl o] gf Hl o] 2~ 0] MA| 2 FF T} locale 2] format $F4=2] grouping

locale EEL &3l EA tojg =9
2 mofgehs 4949 PUe ARk

AEUREL 1F PR TR 24

>>> import locale
>>> locale.setlocale(locale.LC_ALL, 'English_United States.1252")
'English_United States.1252'

>>> conv = locale.localeconv () # get a mapping of conventions
>>> x = 1234567.8

>>> locale.format ("2d", x, grouping=True)

'1,234,567"

>>> locale.format_string (" ", (conv['currency_symbol'],

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

a= XN
string REL ATHs @ Template 248 TR3LT g, I 5 A8 A7 B 7o) 223 B
BHS 27 AEUTH B LB AL S8 229 WANA B 28 22 RS ALEvjo| =
2~ 0] 2
T A5t
P45 9 GRD oA AR (FEAY BE)Z BB AL EAR o] B2 A HUTH FREE A
&oto] A BAALE S Sl glo] AATH FAMEE S & 4 JF U $5 & 2 she o)A FA o] Z
H 52 wEUTh

>>> 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 EZEE A BAAZF AU E Y 7|9 = AR 2 A FHA & uﬂ KeyErr re 9

=
oguch MY WY 28d 38 2P J¢ AEAT AFS dolE st BAAL 5 o]
safe_substitute () WA E7}E AET 5 Utk o877t 7= | A A A AE | A A
etk
>>> t = Template ('Return the $item to Sowner.')
>>> d = dict(item='unladen swallow')

>>> t.substitute (d)
Traceback (most recent call last):

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

Template A B Z e A= A2} Bo] ZTEAE X% @._/'\_ 9
o= vl 7] Sde e AR GA, oju| A A PA AT E=

N
folr e,

i
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>>> import time, os.path

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

delimiter = '%'
>>> fmt = input ('Enter rename style (2d-date %$n-segnum $f-format) : ")
Enter rename style (%d-date %n-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

S EOE 382 U5 2 4 AR AolM 2239 =2 F
XML 59, Q15 € A= 3514 % HTML §) B340 o8 A28 9222 %

11.3 njo|uig] dlo|g #lZ = vl 1] 2HY

struct RES 7h¥ Aol uhol e AT Y402 %8s 98 pack () Funpack ) F5E AFHY
th oS ol AlE zipfile BES A5 W ZIP 94U S|) AR E A W HolF Yk A 7=
"HY 917 A2 oubo] Eghantol E0) R E Qi 54 e T<r & R F 3710184 2 E A

dhol = %42 7hd & b U o

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. nlo] g dlo|¥ HZ = vl ] 2H¢] 93
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2 g2 AR 5 A =AY S EEstE s duth 2dEsvgE Yol gt oA AdE =
ol A} g} QH S W 8 wa elo] Suhe ARl U] AFR S 4 ST B AL A = o=
2o AT HEZ /OS A s 4t

g2 I==vd =z afo] A& AYE = 5 T4 F threading BREO] IOt oA ZP & 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.')

g 2= S8 =29 4 2 BARL HolH BE e A0S B 2dEE 245 AY
Yok ol 2 919 threading 252 5, o=, 24 W45 W AVHECE MERBE 5o 5715} 8 242

Al T,

ol e == FYSFA T AT AA L 77 A A5
o

-~

o]
2o e AT = HZ P2 Aol et BE A5 dd 2 =0 JF A7 th2 queue RES
ARG Ste] s G 2d =] e 2 =9 2 S AlFste AYUh 8= T FA H 24 AT Queue
Al
o

AANE A§3E S5

11.5 27

logging BEL 918 7152 2% 498 24 A2dS AT A% Bed 4%, 21 WAL
gdo] Y sys.stderr 2 U YT}

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')

Jed Bew e 29 299
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WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred
CRITICAL:root:Critical error -- shutting down

Z1BRog AR U U HAAE BAFA 1 28 ZF o8z Y P ULk g2 28 FHd &=
A g, to]g 13, 271 =& HTTP A E 53 vA] A gh¢H" o] TP Yt M2 EE HA] R
QLAY ol et thE g2 8-S A= e 4 91451t} DEBUG, INFO, WARNING, ERROR, 12 3L CRITICAL.
2 A28 oMo A AH ZTASAY, 28 272 7WL WA A 1 AFLA A 2L 93 AF&AF
ZFHARAS ¢ A= A gdo A 2= & 5 dF Ut

=

11.6 o3t =

o]l 2k w2 el Fe] (R AR et Iz S 34 W =S A A7) A% 7ha A = A)E
T3 v R e upA g F2 7 A A" Ao siAg vt

o] HEH2UREEY S8 Z2 oA Z ZAF A 2 T A S0 o8 AHEE & Sl A E
FAH T Dot AFUth BHAE, BA IAES FHFE AVCEE 15 JFH0E EE
F2E HEUTH weakref RES FZXE WEA R AAE FAT 5 v E7E AFFUTh AA 7} T
2 Q817 ¢k W weakref H] o] o] Al AR 7} A5 0 2 A A 5 31 weakref A Ao T 3 Zu o] =] AF T
kA Ql SE o= W= b v go] Wol =& AA Aol 2P U

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:/python38/lib/weakref.py", line 46, in _ getitem_
o = self.datalkey] ()
KeyError: 'primary'
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>>> from array import array

>>> a = array('H', [4000, 10, 700, 222221])
>>> sum(a)

26932

>>> al[l:3]

array ('H', [10, 7001)

collections &2 deque () AAE AT FYtt. o] 7—'1?1] = Y E oA B w2 A F7HF5HA v 5 ol A 9
23+ =X g2ES ZFUrth o] AA = 7€ H Hol A E S FE sk o AUt

>>> 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)

Herd B A 78 9ol % ol Hejelt AYH | AEE 2 AT E B4 50| Y bisect BET LS TIE
EFE AT UTH

>>> 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 §8ah:

A5k T8 ATIUT 7P ol 4L I FgAA
2Rz GAAFAT, A BF AP AYSA o

>>> from heapg import heapify, heappop, heappush

>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]

>>> heapify (data) # rearrange the list into heap order
>>> heappush (data, -5) # add a new entry

>>> [heappop (data) for i in range(3)] # fetch the three smallest entries
[-5, 0, 1]
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24 AEE 9%t Decimal Eﬂ olH3IAL AlFaa Yt YH float o] B X
Z

Bt 53 ohedt 2L AE f83 T
AR 1005 Lelel DB 28 28 D A £,
- AWE Ao,
YA EE A LT S $E 5 1Y Ao,
- GERAFA, EE
 AEAI AT £ o2 AN AT AN T A0 AAhtE 5
o2 o), T04E 18} 220l il 5% A3 A 4HshH, 414 25 244 2 o] 4 BF a5 e A7}

S
GERdU T 298 43 ke AR ve A5k 2] 7 L ch

>>> from decimal import *

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

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

0.73
Decimal A= o & 0& FA38H, F 719 FEXAE 7}{1 e aEH Y A FEAE A
FTog FEIYTH Decimal > =20 2 3 53HS A AL o] 3 B Aap o] AT FEoHA 28T 5
g DA A= EAE JHEMD}.

dEet ¥ Decimal Fe a7t o)X By 25l AF3A 2 RER ALY 554 AAE IS 5
A== FUrh:

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 RE2 423 WF o AUER Mg AlFdYTh
>>> getcontext () .prec = 36

>>> Decimal (1) / Decimal (7)
Decimal ('0.142857142857142857142857142857142857")
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7 a7 e dukA el g EE ] Y A= .venvydUTh o] o] Ei]Eia]ﬂ-EE{i:IOﬂ/ﬂEﬁ]x] AL = 3o
2, g7t 2R3t o] F & AW dte o] 5= AT UA T Wl A gkF ot T8 Y5 F 9 (tooling)
o] A Qe .env 37 W2 Ao spA o] =S wpx )

M EAE e oW, MBS &5t 5 syt

A=A o] FA Ayt

’tutorialfenv\Scripts\activate.bat

Unix B += MacOSol| 4] o] A A gt

’source tutorial-env/bin/activate

(o] 23 Y E=bash A 93] 24 HE 22 E cesh =& fish A3 AR st= 3 ¢oll=, thal activate.csh
Qlactivate.fish 23T HEE AFRFfo

P” FAS B EH, Ao zE2ETE A7 AL oS, 842 438t python
“ﬂdﬁEx“W¢4%ﬂWﬂ%@ﬂ¢%§ﬂﬂ:l%%ﬂ:

$ 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 37] %] F&)3}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.

pip has a number of subcommands: “install”,
documentation for pip.)

77 o] 5= A st A4 WA 7| AE HAAE 5 s

uninstall”, “freeze”, etc. (Consult the installing-index guide for complete

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

A7) A] o] F FHoll == A WA WZE 2o SH WAL H7IAELAAT +& 5

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

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

100 Chapter 12. 7}4 37 9 9} 7] %]
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o] Y-S Al A3, pip = 8T W o] o]u] A F o IS &, o} AR 3 A FH Ut o2
HANTE AN 2 WAL A7} pip install ——upgrade & APt 7| A2 HA WA=z
dagel=g 4 JdHF Yt

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

pip uninstall thFol 8t} o] AFe] 5 7] 2] o] Fo] @1 7H4F B ol A 3} 7] 2] 7} A A Y T}
pip show &= E4 97| Ao st AR E T AT}

(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 & 7bg @70) 4X 8 BE 347148 BA G ch

(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 & AXH 7|29 v|e BEES TEA YL pip install o] 7]thshes A2 AHE o
AulA o] F 22 o] BES requirements.txt o Y= ZJYt}:

(tutorial-env) $
(tutorial-env) $
no s==3.1.1.3
numpy==1.9.2
requests==2.7.0

pip freeze > requirements.txt
cat requirements.txt

requirements txt = A Ao AvlEo] S g JdBE AFE 5 S5 Ut AFR A= install
rzREg csLJHy]x]e A2 a2 9l e T}

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

Collecting numpy==1.9.2 (from -r requirements.txt (line 2))

Collecting reques (from -r requirements.txt (line 3))

Installing collected packages: novas, numpy, requests

(TH& ST Aol 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 o= o W2 A 0o] JH5 UL pip o 3 &4 3 A= installing-index *] 32 ZF13HA 2. I 7)1 XS
23S wf sho] o) 7] X A Qo A ARSF 4= QLA 312 W, distributing-index ] F-& 31 3HA 8.
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o] Ak5AE ¢lol A ofut= shol A ARgo B HA o] EolHE AUt — AA FAE A3t A a
stol & Agsteia @l of Futh o -2 o H 2 Jtof 72

o] AHA L oMY A AES] AR Ut A=Y ThE EAE 27 24U Th

library-index:

£ eholne o 3, 34 % HE] e 9% (1S wusa v &8s A48 AT o A1
HE A3 ok gtk B2 shol A i E ol & 27t D= go] £ o] AFUTh Aos SHTS
93, HTTPE 530 £A 2 A48, U458 BE, 339 §42 M52, CGl 2219 S 4431,
Dol B % 351, 7|8 Be 49 & Aol 2Eo| e holHelel a|H Aa g FolH ol

Aol QA &+ AL vth
installing-index = THE sho] 2 AL A7} A4 8 27} RES A sh e A9 g oh
%

reference-index: TFo] A o] 2 31} o] n] o of) 3+ 2} A 8k A
Sk A 2 A F83

71 e} s}ol W A5

https://www.python.org: =8 3}o] % g Aol E. of 7]l = T =, A Z o) & ho] A F& 5 o] X
Soll gk 2187 50 O‘A‘%D} o] Y /\}O]EL FH, 42" T3} gl A *1]74] of 2] 3ol m 2 7}
BEol AUt A8 A ¢ X ulg} v 7} 7|2 AJol|ERTWE % 95U T}
https://docs.python.org: o] 8] A A of] wh2 A AA A 4 JlF U T

https://pypi.org: o] A o]l X = 7}A] (Cheese Shop) 2% E 3 @' 5ol A 3 7] ] QlelAa= Y-S = Q=
A& A Z shol W BB o] ARl th FEE Wl EEHY] A B thE AR S o] 2S5 YEF 7]

icéE%ﬁ)—/\ 01/\141;].

https://code.activestate.com/recipes/langs/python/: s}o] A g 2] A (Python Cookbook) 2 -2 7= o
A, EZ2E2E L FEI2THE Y YLE 53] 50 3352 Python Cookbook (O’Reilly &
Associates, ISBN 0-596-00797-3) o] 2= A| 5] A of] & k<51 th

http://www.pyvideo.org = 2% 2 9 AFE2L 5 3] o oA gho]d A vt o it IS 5
Q3o

! “Cheese Shop” < Monty Python®] A A X Ut} LA o] 2] = 7HA o] o] 7}A] gk, Zri= x| = 7} 53] 0]

2
)
e
rlo
=
o
kJ
i)
o
<
v
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* https://scipy.org: Scientific Python Z 2 A E o= w2 wjQd A4 L 228 Y3 R EEH A U5,
Fejol] W Ay &, G B2, T4 4 53 2 o 7}X1 3| 7] A F o] Z3H o] dFUTh
tolM A A& W A K1Y A, & 15 comp. lang. python o] Al A 8L A L python-list@python.org
WLy HfAER HE £ FUTE 72 AFFH LY B2EE AoJESolR AZFH Jong 3
Lto]l AIA A WA A& AHE o7 ThE lioi AEg Ut shfol 9 Ao AAEo] Syt &
o, AEol s, AMEL 7|52 Atel, 2 RES X ﬁté“% th HWdg HrE AGaE

https.//mall.python.org/pipermail/ o 9l 2% S4yth

AA 87 Aol 2 e s AE S (FAQEILE 3t 55

gkeh
W2 Aol e 7 A sy, olv of o] A ol th 3k sl 2 Y

ol [U]O
o
rO

oL 3
o
i

K
3
o)
r[r
5
JPI
o~
[o
fu
)
Auj
i
rir
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cHAPTER 14

G gholad <lelz 2 B ¥ A& Ko A 31 GNU Bash A ol| Y& 71557 FASHA @A) 948 & 94 9 3|~ 2
A2 A AP U o] g 28D 9 T A Y3 GNU Readline 2ho] H2) 2] & AHg-3to] A U th

%
122 2ol AA A 7E AL, o 7]l A WHE A = 5y T

Mo RE o 5o AL ABmelE A& A AF 0T B H o)A Tab 717} HE /)5S BEFY

shold Wel € o) g, AR A W5 W ALS b5 8 BE o] 52 REUTh string.a 9 2L FOR 7HH

£R49) 49, BRAS vpAY L 7 e TR oS, A7 AA Y o EelHER 42 ATk
getattr__ () MASE 744 A7t 2840 %W g8 zzagdo] 498 DES WY 5 9go

72} of ek 7|2 442 A8t d e elol .python history ehe IR H2EelE A
& 5y ez el g A Aol 325 E ThA AT 5 ASUTh

14.2 )33 ole] = 2]E] ot

o] 75L& oA MAL] Az g vwd YA G FAJUTH 2y, B 71A] 3 AFgo] dol syt
olojAl= Zo A A A SV 7t A TE £ AL UTH (A= o Sy ESo] Z23%HA
27 AdHYh. dE HAYSL Az H A8 HolES AL AUt AFHE= 25, LR
= AN (EEADIE=HEEE FEE ALUG

H A AEHE NAE i3ty A B Z 28 = [Python Q1d], & &+, A4 &4 4 113 s|2E 2 e
752 23 JdF Utk T3, A AL upo| 2 A thE $& T2 2o YRS = JdF YT Bt
T o E A E v sy 37 L2 bpython YUt}
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o1 ol A = (base) ©] 291 (]

£ A% ey

<A

7HA ,

o

=

1/10 + 2/100 + 5/10002] %k

=

T

’0.125
’0.00I

WA 7F 2ol 10

L3k Aol HL A

oF

7L 0/2+0/4 + 1/8
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[e)

hy X
ar

she

=)
=]

= 248 Bk
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Utk 235 o s, dutaog ¢
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=

gk,
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SHA| 1/30] 2 = Q1A
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e U E fol A HR2E, 23S @A Utk L5 R 71 A ol A, float= 0] X EJA}QL Eﬂ
229 I ERRE A ASh= 53R EE AR ARS-SEAL, 29 ﬂczﬂ HTETREE /\}*"“f}qﬂ} 1/109] 3¢,
R B4 3602879701896397 / 2 *+ 55 9lu), AA ZH 1/107} A o] Z+A] wk A 3Ha] 22 = ok Th.
o 2AE Q14 5HA] EFL T, Shol e 7] Ao AE o] 2]
EAdUh RE A A, Tk stojo] 0.1 7 A 7FH o]

Zol EAI81F gy th

-Yiﬂl‘i’r

0.1000000000000000055511151231257827021181583404541015625

O] AL Y& Abre] 83trhal A Zste ARt B Aol 2R, stol {2 W2 E Fhe thal EAI S

FAHE thE WAl T Ut

>>> 1 / 10
0.1
A8 A7 e 17109 AA Y BAE, A4 AZE % AHE ke B bsd ol 45d g 719

SHA &

FUEAE, 71 e 2 o)A 258 TR Y UE AdS7 AUk 8 S0, 0.1 30,
10000000000000001 2 0.12000000000000000055511151231257827021181583404541015625 =
B 3602879701896397 / 2 ** 552 ZAFEULE o] AR gkEo] R E 2+ ZAZEES 2 -55H7] ufj 2o
eval (repr(x)) == XE%%:’-EHE%Z]%H’JH 3% stuE ZAE 911’“4‘4

AR o2 sto|H ZEZEQ WA repr () @ %%;{z LAF17709] €221 0.10000000000000001 <
Aggty ot ghol A 3.15E, o] A Ifo] A (Hf F l"f:/\l Hofx)e] 71 g2 A AT 5= o, T3]
0.1 ¥k F A h

o] Zlo] o] RF Ao EA P FHsA 2 sto]ie] WIE ol o2& F=of e ¥Ix
ohUEh SEdlole] $5 250 A4S e AUSE RE Aol L SR AT B S e ITHAR
Aol 7| EAo R 52 BE S8 R oA Aol & R ASHA] ¢ha o AR,
Z o BEsee 278 Qo du, AL Y S AHEStel AWE 29 §5 $AE 4T 5 AT
>>> 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"

ol Zle], A&k o wlof| A, EF A& P Aol FRFUTH A& T3] AR 71 A% A & W2 H
kil 5 Ut
Shbe B2 thE S-S WS s UTh Al E 501,012 &S] 1/100] ob B2, 0.19 Al 71E 3t A
A A83] 030] obg Ut}
>> 1 + .1 + .1 == .3
False

=3, 0.2 1/109] A3 ghol O A7) A 5 9, 03% 3/109] A &3 gl o YA 4 glome,
round () &5 E Uli] e A2 =5l HA gFyth
>>> round (.1, 1) + round(.1, 1) + round(.1, 1) == round(.3, 1)
False
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5212 o =3 A2 ol O AGA BHE S YA, round () F4E AL S ol §835ho] B2
ke 7HA Aoke A2 W e 5 A o

>>> round ( + .1 + .1, 10) == round(.3, 10)

True

o HEF AT e oY B 2t S tAFUTE “0.179 A= ot “H A L7 Aol A
ZHA A A d Yt B A7) 97 2 thE £38] vhue bl tisl oS st AR S AUt
2ol 7p7ko] o9 Wabsol, A e Fe YUTh ok 4, ¥E 22 AL A AAY BaE Y
ol foat Aitel olet s w5 2 g SElolold 44T Aolu A AN E g o |
= 97 G FEAULE o] A2 FEE oA o 55 o] AUtk A Th AR 4k o] ofyn B

Westd A7t A A v FA6] RE AR AbEE AFgste o

ARl 2 WhE A EAISHE 7ot A5 A 2 AdYnh B )

1A A o] 2] A formatstrings 9| A str. format () HAZ 9] EW 2] A }% HA L.

Aot A 23] 8% /‘]'“(l Arel o] A%, 3 A &

A T3 GE decimal EES AR EA L.
B3 2t E 02 JH = FE5E 7o R 4148 T A S fractions BE| 93 A Q

B33} Z-E& A= B vEbd 5 sy h.

A}
v
+
=

12 o 2+ °] ﬂoatA 3 E’f?ﬂ Hes ARE dotopdt= ER A2 AL e =S ATF UL
float.as_integer_ratio( ]/\1# = floato] S E42 Y}

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

Hl&- A3 ghol 7] i 2oll, Al 7S &4 flo] Al ft=w ol AHE 8 4 sy Th

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () WA EE floatE 1630 (Lo 16°]th 2 A st=t, AsFElol A3 B&3 e FUh:

>>> x.hex ()
'0x1.921£f9f01b866ep+1"

o] et 16314 W2 float & B3 A5t dl AHEE 5 A5t

>>> x == float.fromhex ('0x1.921f9f01b866ep+1")
True

E3o] AFslu g, go|He tpE HA o 24 g
2| @5 o2 Ao (AHEC99 22 et Hl ol H & I’L?_‘r'}
E U2 f83t == math. fsum() T dych

:I

o] ¢
Al o ﬂV@W@ﬂH%TP%%#ﬁQHWA
ooba] A A HBwof Apo] 2 WS 4 YHUTh:

>>> sum([0.1] * 10) == 1.0

False

>>> math.fsum([0.1] * 10) == 1.0
True
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15.1

Hd

doF

‘ﬂ"ﬂ E"q ‘4"4‘- 013_] HE EaS ] -:ri?:‘ioﬂ g st 7152 2] 4 o] Q)
38 2 5 (Representation error) = FE (AAZ2E, R E) A 247 o| A (L 2) 4252 AESHA BdE ¢
REHe A2 Lheh L o] Aol Sel A(E L, C, Cre, A, £E g H 7|6} ol ] dol) o] $F of el £ ol

718t &3 AT E BAISHA g F9 ol th

N 2E7P? /10 o] 242 8] T 4 U L52(2000d 11Y9) A9 & 7| A &= I[EEE-754
E i#” b AFEtal, A BE S E 2 vto| A floatE IEEE-754 “vf " =7 ujj 33 o} 754
WA == 530 EQ AU T 23E o] QlojA], Y Al A5 i% 0.1 J/12**N fﬂElH 7V Mk R
¥ 2}5} %1 Gtk A7 T = B3| 53U EE 233t AP UTh:

’1 /10 ~= 3/ (2%*N) ‘
’J ~= 2**N / 10 ‘

2 A 23,7 7} 88 53 HIE (= 2+%52 o] A< 2+%53 QIUTh AL mA S, N 9] A 5681y
oh:

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

5,562 74 23| SN EHEE HEEN ] AT AU T 7 g F P F 2 AL e
Hddth:

>>> g, r = divmod(2**56, 10)
>>> 1
6

U A7k 109 ARt ang, 43 ke 2R 28 HA 2ol Ayt

>>> g+l
7205759403792794

w754 M AW E R 1710 o 714 A7k 2Ae T T 2

’7205759403792794 / 2 ** 56

BRI ERE E7 Jrw 0jg3 o] ok UL

’3602879701896397 / 2 ** 55

|

=d= W7 mEol, o] 2 A= 1710 B
F7F Aok & Aduth 2 ojw Bl = A 2st

e AFEHE A3 V10= “EA” XqUH: = 5 e A2 folA Fold A 2, A= 5 3l
A 754 WL E 24 AUt

i)
1o
=
>
ko
=
o
o
3%
:L
=

#

o,
S
b
i}

3 At Al
17104

rlr

>>> 0.1 * 2 ** 55
3602879701896397.0

TRl 1094558 5, 55709 A1 SAE B 5 AUtk
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>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625

[o d¥

FE ol 2748 423 521714 714 0.1000000000000000055511151231257827021181583404541015625
< uych A AR ghE EASHE tA, B2 dof(o]d w e shojd 3h & A4S 17719
Atz Rk 3yt

Hl o
bok iy rlr
M o

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

fractions & decimal REL o] A4S g A w5}

>>> 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

ne
16.1 Y33 R =
16.1.1 o8] X g
ANE7H o Qe el ol e w4715 2 W E ol g AT U3Y mEd A 7 ngn
e Bolglth sheln e o] 2 ulL, ~d ol A8 214 ¢ 7 00] by £5 AEE S5 |0}
(cry FolH except 2ol 8 4 2)5) £ o191 o] Eaol A o2l 7} b LiTh) AF et R X2 ol
MOl E5 A1 SRS UYL oA R FYNA WL ¥ 0T A% T A AT )
|2 WA= EFdEH 2EH 7|SPUth AdE HH ) A &2 2F S 7153 Ut
NNEEEHZXZEIZE QAEHE EX (YA O 2 Control-C EEDelete)E YA Y2 FH4
3/ EZgzce Solgt BHolt AR E EU AH =S Qe ehH roy Fol oJa) Ao 4
9+ KeyboardInterrupt o2 7} WA g ok
16.1.2 A3 7153 slo]H AT HE
BSD ~thle] S 4ol sold ~ag et A 2agEAE 44 AWY 5 97 BE 5 dEu

e

#!/usr/bin/env python3.5

(A ZZE 7 AF2 AL PATH O] ot 7HA S o) S 2T HEO AJ = H ‘:‘oﬂ YUy sido] A s REE
FUTE #1 50 51209 48 F BApolof FuTE A EATOIAL o] R WA Fo] R~ ~etde &
FTE(C\n)E ZYobsH, AEF & FE(\r\n")E AHFA Ut sejuoA siA, Ee g2 E,

A4 £ R4S RS o A g U

2ZYELS chmod B Ag ool A% 58 BE, Bx AW, & Folu

o

& Ut

$ chmod +x myscript.py

! GNU Readline 3| 7] 2 o] gl &A1 7} o] 21 43 & 5= 9l

11|>

.
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AL AL A& a3 7bs BE"ehe g o] g Uth shol A A% =2 IS . py 9L python
exed} A5 O % Al ol H HUL 0|5 FHY AaYER AWFYTh AL pyw A S F
Q&Y o] 4%, QAo Gehte 2 3L BAHA gHUh

16.1.3 w33 2 st

sl & g o A, T3 AE| 2| H7F A 2E muieh s = e g so] glow ARy
Ch. PYTHONSTARTUP &7 W3 Al 2F g3 o] Sof9le v o] 522 443 HUth o] 212 f 42 Al

.profile 7|53} AU T}

o] 3hd -2 T3} Al A A RE ¢ '81131 shoj@o] AT HENN FYS 92w}, /dev/try 7F B H ] HAA
A2 A (3t AAA Y AT oll= A dFUth i3y B o] dAHE 2L o5 el A
AP B2, o] 3ol A] Z*«lﬁ}ﬂb} EE%S}% AA 5= teFF Aol M B4318HA] of2 o] F o= A
T AFU o] koA sys.psl R sys.ps2 ZEZES UL & lFUth

AA g g oA S A A 5L S elod W, A A& Yo A if os.path.isfile (" pythonrc
py'): exec(open('.pythonrc.py') .read()) e E’V_EE AFR A 22 2dS £ QST &
SR E A A% LS AS S W A2 e A HA A0 2 S g of Tk

s.'LﬂIl

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 #AxEfuto] A o] 4

l-rJ

=
=

glo]l M & AAEulo]| 2T 4 = F 7R T A2 Th: sitecustomize 2Fusercustomize. o2 A
SFHEA W el W, WA o 2] 22] ABApsite-packages T & £ 219] 94 F Fokok ITh. shol A A 2 ah
B nEE AgF

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

oAl L fy#E]g]ofl usercustomize.py 2t= 0|59 St & HET o= AELS 2+ A5 YT AHE
QEEE W BAAFE s $H02 A G o o] AL WE sho A AWl FFS FUTh

sitecustomize & Z+-& WAl o 2 2= 5| vk, dulA o 2 A < site-packages T @ E] 2] o] AFE T A7}
5 7, usercustomize Ao ?:]xﬁL_E%] Ut} X}/‘ﬂ Sl 8L site REY AHAE HA L
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APPENDIX A

o4
>>> 1319 4] )8 stol W mExE. AHzel oA P Oor AP + it L oA A5 2 5
91Utk
e 2 AEL el 2

* Ellipsis LH S AF,

2to3 :4- ]5“4 ZXE’_‘:E 34- ] X ZEZ W3lslE 3 A =3}
o

2103 = % &E a}o] H Emoﬂ/ﬂ lib2to3 2 AlZE UL EH Ao g A3 ¢ = 2T HEE Tools/
scripts/2to3 & A& Ut} 2to3-reference S H A Q.

abstract base class (34} Hj|o] A | 2) A o]~ P AEhasattr () T2 HEHIYE] 5446]-741/]—
WA RE (1F Fol, w4 HAS) A2, AR ol A E Aol s P AZFORA o ol
S B3yt ABCE= 7 A B %\“ﬂ/\ E 2 Ydted, 2UNE ASEIA WA E isinstance ()
Slissubclass () o 93] ZAE = d=ZFHY2EY YT abe B AHAE ZA Q. glo| A=W
2 YA ABC ol et =d th2d 22 AE o] 5 Yt} A8 F X (collections.abe E’_‘%‘ﬂ]/ﬂ),
=<2} (numbers E’_‘Eoﬂf\‘]) 2ETY (10 ZEYA]), 9T E 329 21 (importlib.abc BEEA]).
abc BES AMSSIA] A2 RHY] ABCE BHE 5 Y th

annotation (o] =H|o]A) TF wel & SIE 2 AMEHE Wy, FH2AEIYHE T+ T i AHs
Wk 7k A A9 glo] B Yyt

Ao W) o o] 42 AW Azl AAAE 5 GAT A WA, Tl 54 2 G oo
AL A7 2E, Zd 2, 49 _ annotations_  EF oJEZHEN AAFAF Ut}
o] 715-& A et M4 o] H o] A, T4 ol E] o] 4, PEP 484, PEP 5262 F2 314

o 719 = AR} (keyword argument): T4 S& W] A H 27} GFof] B2 A} (o] & £, name=) & **
£ ol B AR AGE = AR} oAl E 50, b3 22 complex () E&04 3345 &
RF 7195 AR YT
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o A X] Q1 A} (positional argument): 7] = 21 d AAE A A AAE2 ?_]Z]'% o gl e
A olEle 2 o goll * & Eo] A2+ dFUth & &, A 2L TS/ 3 %5 =
= 9% Axd o,

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

QA 4 el o] o] F B2 Ao WMol thd P th o tHedol 485 & 7 Sl AL
EMML%%ﬁ&iﬂﬁﬁﬁﬁﬂﬂﬂﬂiM£%¢-%ﬂﬁ%?ﬂﬂﬁﬂﬂﬂ%?ﬂﬂ%%qw

o1z el w7l il F5 I FAQ A& RS wi M= 2] Apo] 9} PEP 362% H A 2.

asynchronous context manager (W] %57] A& A€ #A2|2}) _ aenter_ () & __aexit_ () HIAEZE A9
3O 2 M async with oA H ]% A& Aolsl= AA. PEP 4922 = Y= Sls5 14‘_/}-
asynchronous generator (8] 7] Al g o|€]) v]5 7] A& o] o]E & o8 & 85+ T async def

EAYHE=IFZH T HH Hol=t,async for FEVIAIRL T T A= dHY FES UEE=vield
294 ¢ EPahe Aol e

B3 w57 Aol e g 7He] 71 AR o ® ol A= v 7] Al ol g oElal ol & 7Hel 3
Utk o £ 8k o u] 7} B abeln] L A9, AR Ro]2 N S S QAL

B]% 7] AlF @ o)y &4+ await EAAT, asyne for 3} asyne with & 288 4 54}
asynchronous generator iterator (B]% 7] AU & o] €] o]e]&|o]€]) v]5 7] Ay o g 71 vt A A,

B8] e elo)E Al _anext__() & FESW AslolelE AN E EAFIL, ol AL ThEvield
FHA] 742 vl 5 7] AV d ol B g4 vt s AT

Zyieldt AAHOE HPE U, 1 9A (A MLER 7] FAuy-BES TFsH) A3
)

JHE 719 H]Eﬂ Ae ol e olE & o] E] 7} __anext__ () 7k B8 F& E 3] of 9l o H
EZ AQMEE, gt 2oz Bt} PEP 4928} PEP 5255 H A Q.

asynchronous iterable (W] 5 7] o|E] 2] &) async for oA AF2E 4 A= AA. _ aiter_ () WA EE
H|5 7] olHdl o8 & =& f oF Futh PEP 492 2 =95 Q5T

asynchronous iterator (W] 5 7] o]e]g|o]¥]) __aiter_ () & _ _anext_ () HIANEE F = AA.
__anext__ =09 olEHE AA S =& F o} i,h/]r/]— async for+ StopAsyncIteration o &7}
U wf7-A] v F 7] olE#EolE el __anext_ () WAEZF EEHFE odlolHES Stk PEP

4927 =H S Th

attribute () 2] HE) FEAA L ALEoE ol 2O BEH & Aok AR ZL oI B Sol, A7 o7} ol =
YHE aE 7MY, 00X F2FUth

awaitable (O] 9] 0]E] &) await A4 AEE 4 Sl= A, ZFE oJv __await_ () HINEE 7HA
2AA7FE 4 A5 YTh PEP 4928 H A 2.

BDFL #}H]| 2 - 541 52| 2} (Benevolent Dictator For Life), & Guido van Rossum, 3}o] %1 9] ZFA] 2},

binary file (u}o] Y] 5}) V| EL{F AA =S JL &
2 X ("rb', 'wb' ¥ 'rb+") 2 E¥ 11Y,
BytesIO & gzip.GzipFile & A~EHAE
str AAE QT £ 4 At L AR o] AN L B4 5 £ B A L.

bytes-like object (B} o] E &5 ZAA)]) bufferobjects & A D3t C-A<5 HHE 22X E 8 4 9)
ZE memoryview A =

=2 53291 bytes, bytearray, array.arra
NEAR AAEL vpo] ] FlolE B Tt 017 7hA] AArE) A8E
Sz A AAL B A% 2S ASe] 95T

=
30 3
)
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52 w01y HlolEl 7 /hE A Y R} 9k o] d Aol AWAE BF Y227 vl
= AA7e E?ﬂ?{}qq— 71 ¥ H AA 9 d|2=bytearray &bytearray & memoryview

LT AArE 2 vtely g ol B 7 B AR (“¢) 7] A& Hiel ELF AA) ol A BEH =S
THUL o] A5 A= bytesbytes AA| S memoryview 7} F YT

bytecode (H}°o] E F &) E]-O]’%‘j AA FEE HOlE FEE Al E =], CPython QE Z g Ef oA I}o]
Z2I9) YWH ddYch vlo]E T =+ .pyc 3tLol HA] Hof, 2L 514 F AR AT o
o @i A g Yt (&2 A vlol E FEZ O QAT S 5T 5 d5UTh. o “27} Ao)” = 7
HFo|E F = o o &-3h= 71 A& A sk 71 71 ol A A E Tt BT Blo]E I E = AR TOE
sto] A 74t 71 Al A ZHEE Ao ' 7t etA =, sho] A ul £ Zhol| Qb A o] A & gtk Aol ] El of
o
HlolE I & o] 59 552 dis EE AWA o vt

callback (Z9) AAE AEE = v o A Ho|A A2 A B FH T

dass (Ze|2) AHSA ZY AAES WHE7] A 3. F2 A= RE o dadrE gt
AASE= HAE 5L =33t}
N

class variable (F&] 2 W) Ze2cA AYH 1 ;A 5 (5, 29 A" 20 X7} of] g} o Mgt
TAH = M,

coercion (Z.o]A) Z& 3o F =}
o

° Sk qlgto] dojuis B9k B We) ArEAE E BoR B
NA oz M 4. 5

A 2 WeFUh kA, 3+4.5 oA,
7 QA ThE @ ol 3L (B int, ThE oa Aol 22 9oz Askaof gt
224 950W TypeError® Aok Tol 4 flolt, THE T YEZAE Lz 1e)u 7} 2L
Poz FFasFolof FUh ol & Sof, 2:F 3+4.5 3= Al £

5 +4.5.
complex number (% 45 )< 8 415 A |, BE A7t A5 R 350 GOz FHYY
Hos g A5l S A (1o AFDE FU A, $F FAAAL A2, FAAAL 52
o FA BPES AL a5 R AAFGUTH ASEE ) AUAES EolA
o], 3+13. math BES H4% W0 BL W, cnath® A§FL Tk B ase
+27 715 QU ARETT 2714 ZR0, Ag] S48 ZASE Fwc

Lilx}) __enter__ () i}_exit_o HAEE ZYTFoZM with oA B

>
)
o
ot
T
O
fnj

L
:;
j‘:_l‘
o

[/
oo N, N °
flo o ok

contex

-~
g
o
=
S
g
@
=

) A o TS 0 A 1 W ol A8 e el

Ut e =28 A sl W R, A4

£7} 908 5 glow AYAE Wae] # S5 e A4 WE 7 HaTolA
ontextvars— ZAZ3AA L.

context variable (31 €l

99 e de e

ol
v
=
aJ
T
[>
[m
29
>
i
offt
f:'l—""
o
i
1o

i) 1rn
L
Jm -l> rE

O - N
do e WY

210 g oy 12
L T

2= (C-contiguous)©) A} £ E 2 A< (Fortran contiguous)Q o] A< o] 8k1
01““—0]“‘“1 ZEH ALY dAA mj Dol A, FEE2 A2l AHTH
AE 2] EAHE v B ] of v x| = of oF Tt thA}d C-A % vl Dol A,
W e 20 52 UET ) oA % A 2ol 4w MU AW, EEW A4
A 3 b7 whe Wb o,
coroutine (L F¥l) I FH-2 A HEE 9 °‘HP§‘r-‘4 fﬂEH‘?JHE} ANBFEL S A QoA sl ohE
Z]Z“ﬂ/ﬂ gEFUch ZFEL2 A8 b AfoA I Ydeta, d=sta, AT 5 dsUth o] A5
async def 2o g 71T ﬂéql’/} PEP 4925 Ekﬂ,u_

rlr
o G

o ARt}

AL, 0014 A1

‘
-

,4
_(?L
rr
r4>

b ol g

[o}

12
‘Z J}E

iy
22

o

f

2

=
coroutine function (Z.5-€l 3t42) FFEl AAE SHF =34, ZFE 4L
1, await & async forQtasync with 7|HEE £33 4= Q5T o] A 5L PEP 492 o 2] 3]

=g sk

CPython 3}o]% =& 72

el old], python.orgol] A B} £ Yt} o] &L Jython o]}
IronPython ¥} 22 T} & 7

=y 7} & wf 8o “CPython” ©] 7\}%5‘ Ytk
T ¥, B5 @wrapper wH S AHE T T Wgtor A8
Huyrth Eﬂ:’fﬂ o]Ele] &3} o= classmethod () 3 staticmethod () YU th
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Hzeole By U Hel BUY BT B T B4 At dugo R F5

def f£(...):

f = staticmethod (f)

@staticmethod

def f(...):

22Nl 2ol = A A vE & 2k 2 Q)Y Th vl Z g o] Bl of] T §F B ARA S W82 T B 9
o} 2ol Aol o HuAE B gy

descriptor (CJ A3 HE]) WA= _ _get_ () oJY__set_ () o]Y__delete_ ()& AHo3t= A A. 9
2 EFREZIYU2AIHE Y w, 01 ﬂﬂezﬂ%_ga‘g@g@z}%g 0107:31/]"/]' BE, absE A
O, 2270k AR S o) AL, ag] 2ol s © AU 2ol 4 b Bh o £ Rel 7l AAE Rt ST
b E A AU B2 Y A S S 2 22T S el5 s e el o
st 242 olafi o] 4l 3, WA E, ZEHE, FHAHAE, 2B EH WA E, 75 S FX
Y B2 759 7128 ol Fa Q7 dE Y YT

U HE S WX =50l thd ZFA| & W-§-2 descriptors of] U3 U -

dictionary (94 2]) 999 71& Lol &A1 71+ AF wi & (associative array). 7]+ __hash_ () £
_eq__ () HANEE ZE B AA7E 5 dsuth BolA Al g 5 h

dictionary comprehension A compact way to process all or part of the elements in an iterable and return a dictionary
with the results. results = {n: n ** 2 for n in range (10) } generates a dictionary containing
key n mapped to value n ** 2. See comprehensions.

dictionaryview GAYE B dict.keys() dict.values (), dict.items () WA E7} B8 FE= A A
=< 944 H va‘r FEUh oA D"#Lﬂﬂ eS| \‘Hfﬂ FAA FE AFst=dl, 9A
HelZk a4 g o, f7F o] WigE vrgsits Sduth gAY §& A gl 2E=E vt |
list (dictview)E AFRSHE HYth dict-views 2 HAL

docstring (5 2E®) & ", ?}*, EEA A HA Ef?ﬂ@‘ S 2 Ui 2AE gHE. 29 EVARE
o = AlElZl“J,%i‘ Ao o3l AA = o] SR Fe, T4, ZESY __doc_ OEFREERE 4Y

=

FUth QEEAAAL B AT ¢ Jone, AX] APAE AT THAA FL Uk

duck-typing (¥ €}0]3) Zu}

-

slol~E MR EA Bdsted AA S FE HA e 22T &8

2 oy
Q; oA, theed] WA S Ol B2 HE S} B2 AL ASH UG 2 A% Kol 1 22 A% Anug
W, 1AL eeth) SAE 9 vl AE o)A AxFoes, 2 AAH BEE GEAA ASS
SGFoen AN AT 5 ASUTh @ BolBL type () ol thisinstance () & AHE 3 AA}

2 38 o (BPA T, & Ehol ol 3¢ o]~ Z ol 2 WeE 5 920l 213 of Fich) Pl
hasattr () BAFVEAFP =2 1819 &ttt

EAFP 3R t}= &4 & F£317] 7} ¢t} (Easier to ask for forgiveness than permission). ©] £3] & 4= 9= 1}o]
WY ~E L, SUHE AU o B HES] ZA1E /Ao, 1 FEo] Seld o9 2 A
Z-ast e NS S WO tryQlexcept o EAE EAAF YL o] HAY L Co} 22 2
w0 Aojof A} A} AFR-E = LBYL 28 3} th v g U o)

expression (3 4]) oj® zto 2 L& 4 Y=
SRR E AL, AL, P ET 2E
dojsl xR BE do] THES]

R £ Bol gtk g ek o] 3, E A4 o of

extension module (83 2 &) C U C++2Z ZAAH ZE Y|, Fo] 9
Eot AT gt

f-string (f-£A}g) '£' U 'F' & ol B ZAE HHEES T “f-EA Lol RE=, W EAE
g E o SAdeYYth PEP 498 & A Q.

o=
~u
f—
it
>,
ofo
%
>
e
o>
o
v
S
>,

fo
B
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file object (2] A SH3 Ao i3] 52 A G API(read () Fwrite ) 2L WAEE)E S
A3, W5 A el el 5k AR WA 23 A ol the A A 54 3 (o2
Sof, £5 458, Q- el W3, 24, shol =, 55)0) tf & AH A8 FAT 5 AFIch Y A

= A F AA (file-like objects)} 2~E 2 (streams) ©]| 2Bt = & H L Th

ARz E A 2R 5D AR Sl gtk Faw) Hhol 1 2] 54, 93] (buffered) H0] U ) 5}
9E 519 059 AHF ol At o RENA B Y ANE BEE FEAA YL
open () W& 22 A YT

=
file-like object (3} 7 AA]) v} 24 o] v] 8T
finder (3}Qlt]) JXEL BES st = & oy A =3+= A

lo] M 3.3, o] 7 = Z=0] ol s} Q %14 t}: sys.meta_path &} A AFR 3= W E}F 4 2 3kl T
¢} sys.path_hooks 3 A AL&-3F= A =2 A Eg kY.

©] ZFA $F U182 PEP 302, PEP 420, PEP 451 o] U84t}

floor division (5= Vi) 714 77k A4 E W ot 84 Al A Al A4 A= // ok dE
o, BAA 11 // 49 L2t HA A5 UL 2,758 EAFUh (-11) // 47}-2.75
E WE & -30] ol FY35oF Futh PEP 2382 H A 8.

function (3) S &2t A oW Fh2 EHF 499 5. fIAW 2 o3y <A 7 AEE 5 e,
Hho) o] Aldlof Ab2E 4= Q&) v ] B 9 A= Q}function AT BA L

function annotation (g4~ o] =¥ o] A) T~ vh 7}l 1 9ESE ghe] of o H| o] A
T oieH ol dE Ut o R 3 S E E ARGEHUTH: & E9, o]l ¥+ F Y int AAE Ho}
= 031 Ao 7I0E a1, FAo int W18 S & Ao g 7Ig U

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

S o i H| o] A 2 2 function Z ol A AW g T}

o] 7]%5& Ayl W o] oH o] A I} PEP 4845 H 234 8.
_future_ Z 2w 7 A ez ST A b= A Adof 7]

i) =

a 5.

__future_ EES 9XESU I AFLEY gEs Tl A 7lsol Al Aoz dojol 371+
3L, AAFE 22 ] 7120 H =4 & 5 dFUTh

ol
rr

M

off

52 BHRT S Y= 3

o

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

garbage collection (7}9] #] -,—71) o AL E A k= w2 e E vhdEls F
&S AAA B 5 Je =& 7HIA £771E S 7
gc BES AMESlA Alofd 4 sy
E

generator (A U@ o] €]) AU olE olEldEolH & EeFE= T
BEL yield R84S AT Fo| thEUTH o] 7
3 ol 3hubA A S Qg o
HE AU o g a2 71g] 7] A v, o] | Ew o A= A d o gl ol Eld o 2 7}e]| Pt} o &8l
oju 7} B EEHA) g2 Aot GHT SN o TS At

generator iterator (A U] o] €] o]E]# o] ¥]) A& o] E T47) wte = A,

7 yield: AN HOE A S FBFL, T AXY (A A4ER 7] 9 ry-FES ZP3HE)
A AEE Gk Aol olgel ol 7} AAS W, w ¢ 2oz B G HE S A2

N Aae 49k o By oh.
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generator expression (A1 e o] €] FA4) ol ejel o] e & Felr e He 4. £ W2} WS B9 S for
Ak A b is Aol Fol B+ AN AN A BT AFF T L FH G
GEL s YU

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

o,

generic function (AW &) 22 A4S AZ 2 FE U] +dS o T2 AE T4 S W
ol T3] AFEE A= Hadx] g ol o3 24 H
A= a9 5] &o]F =3} functools.singledispatch () Bl Z# o] 6]} PEP 443% H M| 2.,
GIL A9 ¢lgzZe|H = & HA 8.

global interpreter lock (A< QlE]Z ] €] &) 3t Hoj © & 3l}te] A er)stol A Hlo]E & & AY3IE =2

HAAst7] 918 CPython A 22 7} /\}*‘lﬁ“ 1ﬂ UE. (dict$ 22 523 WAIES 233He)
AA o] FAHOR FA °“/‘ﬂ’\°ﬂ sl Fd e = ‘?}—goifﬂ CPython 7 & ©<=3HA W54 th
dejzeE AAE FIE A2 dH 22 HE D}%éfﬂ 3lot7] GA e A, v Z 2 A4 714

AT WE e e RS 54T ok

AT o B REEL, EF U AR BT, dFolu s 22 A4 kg
T2 AAE S YL =3 T/0E & v = A GILS L‘EL?ELWE]'-

i HE Z18) “ad T A 22 (free-threaded)”

;ao]x] _;1\6'11 Eﬂ %fﬂ.%o‘__} _;_Ez\ﬂ/q 7:1 0 o /\Jb

He 7o A oA Dol e vl 4 &

_Lz_\_zv
ﬂ—r’rO

hash-based pye (314] 71 pye) 348 28 547] 13 31 422 5] 5 54 A17b] ohd 1418 A
3l= vlo]lE F & FfA] 5} . pyc-invalidation2 3FZ 3}A Q.

hashable (3] 75) 71417} 220 3 2ol Wsh) e SR 23 (_hash__ () AIA=7L dagh,
= AA G ARD 5 QO (_eq () WASI BRI, A s sheka Fuick 2eka v

S £ S Zhs o AAE S AN LS Fofok T

Al b2 AAE 9 e e 71 A e W E AR 5 A sk, o] AR PRS0 R A
O =2 A S AHESH] dlE d y

EE slo] Mo B Y& AHEL A 7}—6114D};(E]£EI/}‘9|/€]L1?4% 2) 7Hd A ol &2

32387 FFUTE (FZ ol frozenset Z-2) B AH U ELS 159 8450 3|A] 7He T w vk s A
et AFEAF o] FElad] dAE A 7“xllt > 712 Aoz A ZHsF U (AH7] Al & Al €
Staly) BF v 2 vl A EH AL, A g id () 2 R E BEol Yt

F

IDLE 3}o] %18 #3538 72 37 (Integrated Development Environment). IDLE-2 3}o] 41 2] 32 & u)] 32 7o
wehe v 7249 WA Ish ez el e B U ok

immutable (B¥) 149 e e 4. 29 Axe 2L £A4E, FE2 2FHYUL o) AAE2 W
EER %‘A—EHD} A e Ast Al ARE WEolok T th MakA) ke 8 Al gkol glofof st
XA T2 TS FUh & E0l, 949 7).
import path (X = A=) J= /W A0lE] A JRE T BEE /) A3 GaASE FoE (Ex A2 s
o)) B2, QEE = B0k o] FLE] BEL BE sys.parh ZRE ST} 544 7 A B 7 7] 2]
A9 B A9 _patn_oEeHERNH & 2% J&UT
importing (Y2 ¥) 3t ZEY vto|H F =7 e REY Fho|H T =M A2 F I EF 3t E Ak

importer (£ E)) EES 271E 33 22 371 st A ; A 5l el ol 4 =] AR gy ch

interactive (1219 5}o] 21 & 39 Qe 2ol e & 27 gl e =2 E) =z =04 £ 93} H e
AT 9, 54 498 AHE 2 4 ke FQUT. 97 o] B4 pythond WA (
FES] Folieol 4 AHohe A% 7k @ 5 SIG U, A choltlel & A At AL Rt
Solthi e w9 38 3 AU th(help (x) & 7]

it X o
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interpreted (16} 22 E] =) Hho]= 3= AstAele] A wio] 71 7R o] S A /& A, sho] &
25+ doj7k obulet Qg = aa Aojgduth ol AL FAHoz A9 AL WEA FAE, £
2 44 49T 4+ Yok YU T z2ado) 5 ¢ A3 A/t AT, Az
Qo W A5 ol ur} gL AL 7T 2

19
~
filo
2 C
T i:‘i -
s
rx
rO

interpreter shutdown (€] Zg|E] & TR oS ZEEHE EW3 A7) A
Yotedl, EEolV oY 7}7\]? StYR 225 22 RE S9H AU ES HAF S Z gttt
Tk 7H A A7 E o E W S EFUTH ARSAF B Y 3Ha A4t weakref SOl = ZEEY A
AZAANZ = AUtk T8 /\]7] FUHAYH = I == ST A =2 W 7 =, L2 o] &S
= AdEol g 7lF '5};‘] < A7 HEIYUTH(ES o= ol B g EEolU A FX=YUTh
AHZEH T8 FH A2 APHE_main. BEECIUA2ITHEZMAY S EZWE AUtk

iterable (¢]E]2]8) WSS ¥ st EHE = AA. o HHEY 2= RE(list, str, tuple
Z2)AEE 5, dict T2 2RV AIL 5, 9Y AAl &, _iter_ () YA A2 AEE 78
St __getitem () WIAEE NA Y e FHa AAl=o] dsUTh

OlEHEL for FE AMRE £ A, A D2AE LR 2 B2 X (zip (), map (), =)
AEE 5 ) o Ele AN U A B drer () o AAE ALH W, 1 AR o e]8 o] &
=HFUTH 9 °]E1?—ﬂ°]Ei“ #HEY A A AXE T FEIYUSH o EHHES AT o,
HEZiter() E2E5tAW olHEl ol H AAE A thE 2+ flSUTE for F2 0| AES A9 Y
22 oA B R ATl BB m ool Aol Woh ol B U4 E U
olEl# o], Al A, Al dlolH = HA L.

iterator (o] E]@|o]E]) Hlo|E2] 2AEH S HHEE= AA. o|E B __next_ () HIAEENEFHo=T
SEEE (EE U4 85 next ) 2 AR 2= I FHEL TeHE S F U, A o
Aol dio 5 71 ¢l Uﬂ th 4l StopIteration 9 JE Lo ?‘\/]1’4—_ o] AN A, ol d olE AA=
2RI, o] %9 E_ __next_ () WA= E%E StopIteration o 9] & t}A] 4o 7] 7]k gt}
olEl# o] = ol &l o] § A A X}’:l% EHFE _iter_ () FINEE 7HE Aol 8 7H 7w, ©]
el o] 1 ol 2] Bol /1= 61 2 ol ]| RE & Wl Eol e 2ol 2ol A8 4 Aprloh

283 o9& o o] M o] EA o A2 AE S HE YU (1ist 22) AH oY AR iter (
U"\E ﬂﬂo}ﬂurfor Zo ALg & wjult} A o] o] EH] & w5 Ut o] A Z& o] ¥ & o] E] o] i3l
Al dste a1 otd, A o] H gl o] M of] AFE-H o]n] &K1 H o]Hd o]HE S F A, ¥l AH o] A |
HolA wEYth
typeiter o] T ZkA & Wf-8-©] l5H

key function (7] ) 7] St == Z g o] A (collation) S+ A A (sorting) ©] L} ¥l & (ordering) o] A} &5 =
U= T SYEYUTh & £0], locale.strxfrm() S 2AL S YA == FE 715
‘:’JEL o] AFS-g Y th
o] x 9] g2 & 771 8 AF o] o B A A A oA AL Fol =4 & Alofst7] 95l 7] F4-E ot Yt
o] ZAEo+=min(),max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (),
heapg.nlargest (), itertools.groupby () °©] A& T}
7| &&= de oy o] d5Uth o E 59, str.lower () WA EE Aol & Y+
AU N9 D52 A 5 AFUD HAHC R, 7 4 Lanbda FA 02 0E 25 9L
13], O]ﬁ AlolUth: lambda r: (r[0], r[2]). ESH operator B2E2 A M9 7] S *gAH}E
AlFgUth: attrgetter (), itemgetter (), methodcaller (). 7] &¢4& &L /\]——Qkﬁl— o]
tf) 3t o]  Sorting HOW TO & XA 2.

keyword argument (7] 9 & ¢z} <A} & H A Q.

lambda("‘*t}) FTEE o gro] P A= e £94 o2 FAE o] & flu ke 5. o s vE
1— 2 lambda [parameters]: expression ?4141‘/]-

LBYL -H 7] Aol Hg} (Look before you leap). ©] T A YL TZo|L} 23] £ 317 Aol A Ao g ALA
A5S AANE YT o] 28L& EAFP U I thn| = 31, W2 if 29 SAZ SZ A YT
=2

| = &7 oA, LBYL 22 “H 7172k “H 7]” Zboll B 24& WEA 2 A0l d5UTh

T

=

—Yl PN
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o E E0], ZE if key in mapping: return mappinglkey] & FHAA} 29|, SFR 2 23] A,
o8 28 =7} keyE mappingol| Al Al ASHA A& = AFUth o] olfp& Fo| U EAFP 2=
Aoz s 2E 4 syt

list (B 2E) WA ol Al A, I o] Foll = B3, Aol that A 27F0(1) o] 7] w2ofl, A2 2]
(linked list) 2 th= THE o] &] v @34 FAFI Y o

m

list comprehension (2| A E A Z 2|3 A) Al B2 245 AR = AR E 25 1 2HE g 2ER B¢

Z‘—7]—736]-H]-E‘j result = ['{:#O4x}'.format(x for x in range (256) if x % 2 ==
] £ 0014 255 Abolol] Qle H452] 16305 (0x.) £& £ ALY g|2ES WRYTh if

@.‘%/\g&b‘l—’\ <o /\gak?ﬂ- ,range (256) ] Y= 2E 847t Agg Ut

loader (20]) 2 E-& 2 =3t Al load_module () o2k o] 59 WA EE Fosliof Pyt 2= &
E gl 7t =3 E Utk AHA 3 W8-S PEP 302 £, FA o]~ Z¥ 2 & importlib.abe. Loader
£ EASL.

magic method (W] 2] WA &) 5= v A= 2] v]34] &<l v] =3k 2k

mapping (W] 3) 9]¢ 7] 23] & A Y33l Mapping ©| Y MutableMapping 74 o] ZEf o] 2| HH
HAEEL FTEFE= A o)y AA. d 2= dict, collections.defaultdict, collections.
OrderedDict, collections.Counter & & 4 ST

meta path finder (W€} 3 2 3}21t]) sys.meta_path & AN o] Z&F+= 31Qlr]. WE F & 3Rl 4=
A=) spel o] s Feisol 971 B4 W ohE I
HEl A2 37 FHE HAEE A= importlib.abe.MetaPathFinder & X ¥
U},

metaclass (e} Fe|2) SR Fea. SHx Fo= ZFH2 o5, FHa gAY, Ho 2 FHA59
E5S WU th v SY A s o] Al AAE DobA FPAE vEE AYES JUh g RE9 AA
A 223 Ao 5L 7|2 FES AT oS SHHA vte= A2 A2 v er Z )
25 ¥ 5 dthe AYUth tiR2 AR AN A= o] =77 AE B8 gAY 2ot 42 o, v e
S ZEsta fopgt S AFdUTE A ERRE AN 29 27 (logging), 28 = HH 3 9
F7H AA B FA, AEE TS S OE Aol A RS YT

method (W] A &) S 2 vl Sto|A] Ao
A== A A QA (EF self gal BT
£ HAQ.

method resolution order (W] A& A% £4]) HAE A A= 23 3= S E A= o]~ &
g9 AT 23 Dol A3 sho] A olEl Eelelo] AL H 9T e]Z 2] A 3 U2 The Python
2.3 Method Resolution OrderZ X ¥ F Ut}

module (25) 3ol 7= 23 9] S Do AR, RELS Fel9] shol A ANEL B o] F FNL
LU BEL Q55 Axe] 93 shol Moz zrgun
712 & HA L.

module spec (R E A29) 52 3=t AILEEH = o
importlib.machinery.ModuleSpec & QAAHA,

MRO " A= 24 A & HA Q.

mutable (7}¥) 7HA AR = ghol W = QAT id() + SBHA FAFUTEL 2 = &

named tuple (W] Y = FZ&) “named tuple(V] 4 = FZ)" ol et §ol= FEAA 4S8t o] F 22 A EHF
£ Agale] AUs o5 Yt R 20| AAX TS I BE Foj i} Zej2o 4ER UL ol
Srdde e 7l E S T d5Y
time.localtime () & os.stat () 7} W3k
T}2 o= sys. float_infoYUrt:

o
L
o
K

£3H5te], o o) g Yol WA= FEYUTh =
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>>> sys.float_info[l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

dEVIE FZ22 UAFAF S o) YUtk == tupled A A543 o] F EL2 =& A o3t
Qi 2o s Bo 2 S FES BE 5 AU, o2l FASE AF AHAAYG A= T
collectlons namedtuple () 2 W5 = JdFUTth T219] 7192 A H FAFJA Y UZ VL= F
ZolMe ge 7 e B 7HA UMM EE F7bsH & dd o
namespace (0|5 F7) W57} AH £ A4, o F B4 G T FAR U A FHE ol F T2
(MA = o A) Bk okt Ao, A, W o] F F3Fe] A5y Th ]%‘%"Z}% olF TE= HAA
REAS QUL g2 = ,f:’j’f,\—bulltll’ls open ¥} os.open () & 259 o] & F 7t 23
FUT 3, o] 8 F0L o H B Eo| Y E FANEAE R BEIA AEAT} FA
HE4Ao 288 =Yttt ]%%ﬂ,random seed () X+ itertools.islice() a1 2 1 3=
Eo] Z+Zt random ¥ itertools EE ) o3 3T ¢ 8 o] ¥ &3l U tt.

namespace package (°] =
Z 77 A = &g
D}% Ytk

2E X HASL.

t
B2 l71A) 22 AN B 7)) AE| o] 27 /%5 PEP 420 5 7] 4. o] &
Aol A7 Qe S = AW, 53] _init_.py shdo] omR A 574 she

nested scope (34 F ATZT) Eel 4 o)A WA S FRIE 5. o 8 Sol, ThE I el A B9
FP8 23zt EAoss 320 b

et T e HEES 2T S dsUTth
““ ?J = A] ‘i%ti}t Aol o) of gt A
U}XLWWE, A9 AsE2 49
gy

new-style class (;F 26t Ze|2) A FL RE Zela AA o AEH T Y= Foa
5. 2719 oA AN e, A F2gd FHaw
__getattribute_ (), FH;E AT, 2 E HA B9} 22 Ftol Mo A F
g4 AR UTH

object () A]) el (1EZREU g & 2t
2 o HF A A Wolx FefaduTh

package (3}7]#]) A B EEEo| v A7 AR AR 7| A&
7| A& _path_ AEFHEZ Y& ol ZEYYTh

A 9717 sk o] 2 B3 9714 = BAL.

parameter (W] 7| 7) b (£ WA E) B oA Ttk

oft

FEME) ol Fod &2

rln
n}
©
o,
H
=
td
rln
4r
[>
u
ne
iy
o)

e
30,
rr
ro,
>
kA
rlr
2
rg
oM,
o
rO
kY
gl_[g
et
B
o2

SRR SEATEVE S e M B
o 1 X]-71 9 = (positional- or—keyword): 9z oA U 7Y = oz 72 ALGE 2 Q)= ol = 2 AT T}
o] Aol 71& Fej o] mip A AU th A E &l kol Al foo &} bar:

’def func (foo, bar=None) :

» 9120208 (positional-only): 91X 2 AFD 5 At AAE AFFULh 93 AF AR E
5 Ao WANS BB/ EAE EFHL 1 H o) AT 5 AHUTh o E Fof Th el A

posonlyl 3} posonly2:

def func(posonlyl, posonly2, /, positional_or_keyword) :
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L]

W

1=214 eyword-only): 719 E 20 AFE 4 Y= A2E AA L AA =04 o))
5 32) o) o7 G F oA ohol sfie] b A oA -8 o2 2 YA A o
01’\141:} dE 01 t}2-ol|l A kw_onlyl &} kw_only2:

—{> rlr

def func(arg, *, kw_onlyl, kw_only2):

+ 71891 2 (var-posiional: (FI w55 0] 2] 5} A o] o] Wl o121 517 AAE o B3l A 52
e 91X RS Aol NA2E AT oA v RS B AS o] Bl + & e
2oIA 498 4 A% h oA E Fol TS0l A ags:

F

’def func (*args, **kwargs):

+ A E (rarkeyord: (SHE o 7) W55l 1A el o] obFel 2 9] = A5 Hl)
AZD 5 At 9 A5 AYE 1x}—~ ARG o A AR wh AL o] Fofl +x 2

ol B A HolE = A5 UTh Al g S0 A ool A kwargs.
e A A AAES S8 7| 2 g wk op gt A A o] At B4 AAES AR S 5 A5 Th

o1z 8o %] &5, Q1 x}Lo} wlj 7| H =9 x}po]of L} 2 = FAQ A&, inspect .Parameter Z a2, function
A, PEP 3625 XA

O
path entry (A2 NEZ]) 42 /)3 sholt] 7} YEE T REES 27] 93] Aok d = F2 g st
4.

path entry finder (3 2 QlE 8] 5}21t]) sys.path_hooks o] Y= ZHE(F, 42 ANEDZ F) o] ZHFE
Il A, FolA A2 dEE 2 RES ZFEUHE ¢ JAFYTH

AZ AQEZ FJodygEo] +HI}= HAEEL importlib.abc.PathEntryFinder o] Y34t}

path entry hook (4 2 E 8] F) sys.path_hook g AE JE=ZEAY, ER A2 dEz oA RES
Ze=lE dn dud d2 dEF 9y & E8F5Yh

path based finder (3 2 7|4 5}2lt]) 7|2 ve} 4 = Il & F 3, JdxE 4=
yrtt.

l

-
>
2]
i
o
B
fy

pathlike object (325 AA) 59 A28 422 Gl A7 425 A7 L A2 E I ser U
bytes ZBA| o] A} os.PathLike Z2 EZ S Fd3E AAYUT) os.PathLike T2 EF S XY
Sl= AA = os.fspath() FFTE SE A str Y bytes FL A|l2" A2 2 HIE 4 5T}
th4l os. fsdecode () & os.fsencode () & Z+Zt str U bytes 2345 ERF5l=0 A E &+ U5
Ut} PEP 5192 % 915 921 o).

PEP 3}o]# 7§41 A<t PEP& 3}o V‘* AFUEA ZEE AFsHA L ool M B I T2 A A E= 3170
A2 e 7S AWahs AA AU PEPE Al 9E Jlol ek A% A% AW 2 A S

Alza of gt

PEP= F8 MEL 7]5& AStsta EA A t3t AR UE 452 st sfo| o S0 44 2
@ggﬁ;@%ﬂ%@ﬂg]ﬂq%ﬂquwﬂﬂﬂ% FUE HellA gl & ¥rd1%ﬂ
JAE wAMst g Aol st

PEP 1 ZZ3IA 2

rl

portion (SE4) PEP 420 o 4| 42| 8 AA R, o] 27 371 Aol o]l A sl shte] Tl E elo] Sof 9l
Q5] A% @ip Lol AAH £ AT A5 Th.

positional argument ($] ] 212} Q1A & H A Q.

mmﬁmﬂMﬁ@@Aﬂ)@@AH&Eiﬂ]HHQAAHE
o} Qe o] 20 & WSt o e A = kA T, g A ﬂﬂﬂ
AT A S8 0] FAHA e dA o] Dojd
dojuAl &= s AUt —APIE 23817 Aol 1 5
dojd A g Uth
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provisional package (23 2] 7] x]) &4 API & BA L

Python 3000 (o] 3000) o] % 3.x w3 2kl End (WA 3] wj£71 1 ] 2fe] o] o7 | A D o] wHE0) 2
o] Eolt}) o] AL “Py3k” & £ 27 = Frth

Pythonic (3}o] The) THE Q1oj ol Qb ol AP S M3 ZES 7 5He T4l sho] A Qlojol
7H A% A5 o U4 EL kol mE it ofoltlofu} T 27t o & Fof, shol Mol A AT i
SIEYE for BE AEAN el 2ol L a3 QUTh THE B dojel o) Tl

R T Bl fong, stoldel 94%5HA] e AYE 57 -2 HE S E G

for i in range(len(food)):
print (food[i])

o 2B, shelAthe W £ ol g &t

for piece in food:

print (piece)

qualified name (% 77 3} € °l%) BEEo A adzox ZEo] Fold S, o, M= o2 AR
£ HojFE For 74 o] 5. PEP 3155 of| A oyt 25 Tk Sa 29 o, B2k
ol &2 A9 OlEJJrﬂ’\ o

>>> class C:
class D:
def meth (self):

pass
>>> C.__ _qualname___
YC’
>>> C.D.__qgualname___
'C.D'
>>> C.D.meth.__gualname_
'C.D.meth'’

CE

B2EE 77l = AHS , XA AF3E ol S (fully qualified name) 2 & B 12 3| 7| X &
A EERE 7= ZJEE E]% O]%%B]U]?QWTZ]- o] & £0],email .mime.text:
>>> import email.mime.text

>>> email.mime.text._ name
'email.mime.text'

=z 3 AAol st Fxe] M. AA L Fx 57002 HojA W, HﬂEﬂﬂ g
Uth 32 3¢ 342 dutd o2 sloj{ T o &5 X] = AT CPython +3 9] 4] 8 49 th
sys BE2 5 AA9 Z=x 34+ E E8F = getrefcount () & FY Tt

regular package (A #|7]A)) __init_ .py YL 3= e gt 2o A5 A 7] 4.

_slots__ Zeh2 o A, A2E A o] HESS A BN v AAFLA2H 2 THY 2B
AARoZH VIR & A ZAE U A7) Q7E SA W, o HlaY e eupz A A7}
202 doleh dedlel UYE S5 Z2adA B Sol dana) g STt

AR Aol YT
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sequence (A] &2 getitem () EFHAEE B AT AP aE 7\}% Shul2 2 4 AN AE A Y3
AlA2e] Dol & FE_len_ () IA=EEARY3}= O]Eﬁi Y2 YFAEAES JEsE,
list, str, tuple, bytes 7} A5 Yt} dict =3k getitem () I len () A 13} A] w2,

%3]0 A% oA Ao]e] 20l /)& ALg 5] WEol AAL} obUleh o AR Tk Ao Fo
sl ok o,

The collections.abc.Sequence abstract base class defines a much richer interface that goes be-

yond just __getitem__ () and __len__ (), adding count (), index (), __contains__ (), and
__reversed__ (). Types that implement this expanded interface can be registered explicitly using
register ().

set comprehension A compact way to process all or part of the elements in an iterable and return a set with the
results. results = {c for c in 'abracadabra' if c not in 'abc'} generates the set of
strings {'r', 'd'}. See comprehensions.

single dispatch (2 T 23 2]) 7 o] hite] AAke} Fofl 7|2 A== AVl g Y23 2] 9
RA

see (gejol2) B A0 ol ARG LYHE AN, SRl AL A 2TYE /AL NS L5
t}. variable_name [1.3.5 x} 3 [] oA A A e2AE ZEor BEFTULH BT (M E
2AYE) VS UFHoR slice A‘XHE AU T

special method (5= WA &) J—]—O] o] o o © ,
olE HAEL F Al WEE AlZeil Tue oS 2T AFUTh 55 w4
2N oA g% UTh

statement (%) F3-& A9 E (T2 “BE (block)”) & TA TS HEUTE B 584 o] A1) 7§
EE AEshe o8 7 2= F9 sty i Ytk 71 if, while, for.

text encoding (] AE 017 4Y) FUIE EXIS Hlo|EY R A FYdE= 9,

2=
text file () A E 51¢) str AAE gL & 5 %% ad AA. 5%, d2E 5192
JHAEE AALSI HAE A & A5 AP, s s o2
TE=r'w') 2 99 3+, sys.stdin, sys.stdout, io. StrlngIOA AAHEAE E 4 S5 yTh

rok

ol ELF A2 & Qa1 & 5 e 3 AAod i< vkl v g 3td = FR3AM 8.

triple-quoted string (A% 11}%.::5 HEAY) 22 ) U 22 O) A NMZ A Ex14E. 2dF
2% 3R FEA EX L gl 7 5E AR = \—E‘X] ok, 04‘3 7FA] o] el &R 7T 5 Ut
olaAl o)z 5 A ¢F A2m-g R U RS TAE Qo 2 AT 3o, A28 EX5 2 X

2~

HiE oY S0 2

439
type (8) to]x A9 2 17 0] ofl FF7 AAJAE 2Ttk
P2 _ class_ AJEFREZ IM2E 4 A} type (obj
A

type alias (3 o Q] o]2) B2 4@ el T Y 3he] wHEo]
Foldeolat o AES deslste v 48U 8 S

2

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplelint, int, int]]:
pass

£ ohe st 2ol § 947 9 BE 4 s uth:

from typing import List, Tuple

Color = Tuple[int, int, int]

(TH& ST Aol A1)
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(o] A sl o] A A M A%)

def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass

o] 7152 A3l typingd} PEP 4845 F2 A &

type hint (3 Q=) W, Se2 o =P RE W G5 vl AAS Lk el 7915 B2 AT of o]
o] M.
B =t 48 ALgolu] st Mol A FAH AL G5 Th AW, 44 g 24 S0 385 IDE
o 3= 94 2 ALY S T
A WEE ALY, A9 WE, ZYgs oJEGHE @ T4 F FEE typing
get_type_hints () & A&t AM 2T 5 sy
o] 7|5 A3t typingd PEP 4845 X 3HAH &

universal newlines (FUM A £ g3 b5 2L AES EF £9 2o A48s, HAE 2E- S 34
She Bl = s g A & \ne, ﬂE%iﬂﬂ‘wmuﬂﬁqmﬂgqgﬂvw e

AFg-of #efA = bytes.splitlines () ¥ 7FolU 2} PEP 278 2} PEP 3116 & X A 8.
variable annotation (H4* o] o] X)) Hy == ZHP 2 olETHE o] - H o] Al
He T FHdaoEGHEY ol olAdS G uf tf g A8 AFF Y YT

class C:
field: 'annotation'

W ol Holde Ao R i =R AGHYTH o8 Sof, o] M4t int B /M AL 74
gtk
count: int = 0

W o] = H o] A - H-2 A A annassign ol A A g T}
o] 715 A9dt= &4 o] =H o] A, PEP 484 ¥ PEP 5263 % 314

|
virtual environment (74} $7) 5ho] 2 AH§ 419} $-8 Z= o], 22 AlzEo] 4 AaE = ThE vl

8322950 5] 9P 2 AL AN sholt W AAEE A A 2ol =3t
A Mss s, §g Ao A 48 7.

o
an.
Ea

venv &= E_}‘ﬂJJ_

virtual machine (7} 714])) &=
ZﬁdLﬂﬂEﬁEEA

Zen of Python (3}o] 4 ) 5ol 4l T 22
Utk o] B2 iy mExE

who z A o8 AFE. o] o] 714k 7] AL vlol

lut

EEEEOER

k%

29} FtEo BEolY|, oo] 2 o]d) 5L A} L 3= U =20
ol A “import this” & Y =H3tH H Y}
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o] 417 A of] 3]

o] WAL reStructuredText 2220 4] TS o] 2 A0.2, shol AWM S 95 S5 A2E 24 qel 7]
Sphinx & A& 5 YT}

A S o B AT BA I AEL Shol A A & DA 2 A A O = AAR AR = YU 7] o] 1
Aeh, ko] WPlol ol 2 A B = reporting-bugs o] 2| & FALFAAI L. A 22 ARRAAL A AT
YeH

S B0/ Be BAE =dUG
* Fred L. Drake, Jr., 92 sto]H A A = 3o 2 o)A w2 Zrl=9] 27}
« reStructuredText 2} Docutils 29 EE Y= = Docutils ZZ A E,

e Fredrik Lundh, Z72] Alternative Python Reference 3Z 2 A E of] A] Sphinx 7} -2 o}o]t] o] & A KUt

Abghe] sholal lof, spojd & efojH e W stolul A Aol 7o FF Utk 7]ojxpe] B2 A
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apPENDIX C

>

oA A} 2ho] Al

|"..|.4

C.1 2ZEY o] Ia}

glo] {2 ABC2l= A ojo] T A A2 A v E 2= 9] Stichting Mathematisch Centrum (CWI https://www.cwi.nl/
ZFZ) 2] Guido van Rossumf] 2] 3] 1990 d o] Z4lof| ThE o] HE U T Jol o= o2 AFFE2] B2 33 o]
=95 94 B, Guido= shol 2] 72 A 22 ol 912 vk

1995, Guido+ Virginia 2] Reston Oﬂ ¢l += Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston vaus/ 22) o A1 sho] A 2 A% 3L, o] ol A o] ] M A2] 42 £ o] F A LT

20004 5 %_J, Guido 2} -‘3]-01 é‘ﬂ Al 7] 9HEl 2 BeOpen.com 2. 2 & 7 4] BeOpen PythonLabs 2 A A5 Ut &
2 3} 104, PythonLabs & -2 Digital Creations( 3 A} Zope Corporation; https://www.zope.org/ FZ) 2 %754t}
2001 4, Jlr W Az E %] 01 A 2 (PSF, https://www.python.org/psf/ ZFz) o] A g5 & th o] ©Al = gho] A
#A AA Qe 2rotEs 585 A H vl F e 24 Ytk Zope Corporation> PSFO] £ 3191 9 U T}

B E JolH vz T2 T /\/\‘Q 141:]- (F7N &2 Ao "8 A& https://opensource.org/E 2 84 /\]
). AP 02, TR (A8 AR L ohduiTh shol 7 W B2 GPLI} T3 UTh oele] Bt ohe
W EFe 2 ore Atk

EEIEC IR E§A [ GPLEEN

09.0~12 | n/a 1991-1995 | CWI yes

13~152 |12 1995-1999 | CNRI ves

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 2.1+2.0.1 | 2001 PSF yes

212 2.1.1 2002 PSF yes

2.13 2.1.2 2002 PSF yes

2.2 o] 2.1.1 2001-& 2] | PSF yes
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Z3: GPLY 238dH =
2ol 4l = GPL} 2]
53 gho] fl = Tho] W}
ek,

2] 7} GPLE slo] W& Wl 23t
WS 3 anz EA du
PL 3ol &3 8 Th 2 2 ZE 0] & AFT

4>l
o2
i glo

Guido®] A = 5}o] o] Wj 2 E 7H5 57 THE B 95 AR AAE A A=Y T,

C2 sjol ol A A5} A T A18517] §1 o] & ok

glo] W A Z E Qo] 2} A A= PSF License Agreementol] Wk} gfo] Al A 7F Fo gy th

stol M 3.8.6 5 €], A A 2] oA, Ze|H A 7|} T == PSF License Agreement 2} Zero-Clause BSD license®l|
o127} ot L .

Shol o] B A% 4= ofol i THE ehol Al 7}

= QRS ;ﬁ]l
2Eoh @ JAE Uk ol 3t elo AlAg) Ben B S
FRIA

3 eol Al 2o 5

cBhol Al A E
Z3d a2z E o] th gk ghojdls gl

=2

of ol

ot

A

e e

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.18

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSEF"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.8.18 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.8.18 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—~Rights
Reserved" are retained in Python 3.8.18 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.8.18 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made to.

—Python
3.8.18.

4. PSF is making Python 3.8.18 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 3.8.18 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.18

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.18, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach.
—of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.8.18, 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.

(TH& STl Aol 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

(TH& SOTATl A1)
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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 3.8.18 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 W24 E S| ~F

_random EE-2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html o] A W &
e Feo 7Rt =5 XYL 22 ddl =9 A4S IdE 7 Ad Ytk

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

(TH& ST Aol A1)

136 Appendix C. < x}¢} glo] A A



http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html

Python Tutorial, & ] #] A 3.8.18

(o] A sl o] A A M A%)

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 27

socket EE2 getaddrinfo () 9} getnameinfo () & A&t} o] &2 WIDE Project, http://www.
wide.ad.jp/, A & % 22 3td 2 FQE o] g5

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. 1IN 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 RE-2 th53} 22 £ A 233t

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.34 F7] &=

http.cookies REX Tha3 -2 £ A& 283 th:

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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C.3.5 A3 >3

trace REE 0h3} 22 39 AYL TFHUTH

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 &5~

B ES O T 7 AE ERYTH

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 94 =2 X# $&

xmlrpc.client B2 53 22 7o A2 233Ut

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 REL T} 7} 28 29 S 2 8F T}

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

(TH& ST Aol 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 BE-S kqueue QB 3] o] 2] Tla] T}g7} 2 Fo) AL =TT

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}4 Python/pyhash.c o+ Dan Bernstein ®] SipHash24 &1 2] & 2] Marek Majkowski 2] & o] ¥ 3}%] o]
U T ol 7ol & e} 22 o] Ea5 o YU Tk

<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>

(TH& ST Aol A1)
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Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod 2} dtoa

C double I &2} 7+e] HIHE C &4 dtoa & strtod S A| F 3= Y Python/dtoa c & @A http:
/lwww.netlib.org/fp/ oA 4L 4= 9l+= David M. Gay 2] 7L 2 o] 2] Hdo A s H JdF T 2009»3 34
160 W2 A& gtdo = 53 7 %%VWfﬂﬁqu*ﬂAJQQMﬂﬁqql

/****************************************************************

The author of this software is David M. Gay.

* % o

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % ok X

*

* 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

G A A7 A 4= QA S F2719] /35 = 13l OpenSSL 2}o]
X gtol A x| L2 7ML OpenSSL 2lo| Bl g AHR S 23+
©

B 5 hashlib,posix, ssl, crypt + &
oS 3z
3t

g2l AUk =3 A x 9ot w
9lo B g o] 7] of OpenSSL 2}o] Al A A}

o
4>

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.

(TH& ST Aol 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).

L I I A I N N S N IS S S S S i S N N R S S S N S S S T SN S N S S S T S ST S S N S N .

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

(TH& ST Aol A1)
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All rights reserved.

This package is an SSL implementation written
by Eric Young (eaylcryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

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 &AL W= 5 ——yith-system-expat & FASHA] &= 3, EHH expat 22 AHES ALR-3} o]

dEgyn:

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 &2 U E ——ywith-system—1libffi & AR &= 31 34 libffi &

Weg

[>
>
L
o
>
ofo
o
£

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 B Al 2 E o A A H 2lib W o] L1 @ 25 o] A M=o A8F 5 §low, 3 glib 4 AR

Ag3te] WEH U T

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 ©f &3 AHE5 = al A] H| o] £9] FH - cfuhash ZE2AE
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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

(TH& ST Aol 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 EE2 WY EE ——-with-system-libmpdec & T4 3}X] &+ oF, Z3HH libmpdec 22 AFE S

Agstel e o

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N H|2E ~ ¢ E
test 7] X2 Cl14N 2.0 HHAE A~ E (Lib/test/xmltestdata/c14n-20/)+= W3C 9 A}o] E https:
/ Iwww.w3.org/TR/xml-cl4n2-testcases/ ol A 7FA 22 ™ 3-4 BSD gFo] Al 3o vl 2 Yt}

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that
the following conditions are met:

¢ Redistributions of works must retain the original copyright notice, this list of conditions and the fol-
lowing disclaimer.

» Redistributions in binary form must reproduce the original copyright notice, this list of conditions and
the following disclaimer in the documentation and/or other materials provided with the distribution.
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* Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “AS IS”
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBU-
TORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUP-
TION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY
WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.
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sho] 3} o] WA
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 (Z&4]), 118
extension module (%3 2 §), 118

K

key function (7] &%), 121
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