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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}

glo]W QE]Z2]E]= B % /usr/local/bin/python3.7 ol AXF Ut 92 Aol AM A=Z /usr/
local/bin & ¥ o H&]:

python3.7

< Al JFsiA AFSE S AFUn dE =z E7F A HEE 2] Add %’S'] wr/d o) 7] w &l
O Fak® Zbeduth e soj i A7ty Alad A2 Apol Al & 227 syt (Y S,

/usr/local/python & 9 & AA&H = X YYth)

On Windows machines where you have installed Python from the Microsoft Store, the python3.7 command will be
available. If you have the py.exe launcher installed, you can use the py command. See setting-envvars for other ways to
launch Python.

715 = & Z E of| A| EOF(end-of-file) ¥ 2} (fr 20l A= Control-D, A =90l A= Control-2) & Y H3td
Ve 2] B 7} 5HIZE‘ﬂ?Ctoﬂgﬂﬂwﬂ%ﬁﬂ%ﬂﬂ%%ﬂ%@HU)%%%%ﬁﬂﬁ

AB 2B E F3AE 5+ A5 Ut

The interpreter’s line-editing features include interactive editing, history substitution and code completion on systems
that support the GNU Readline library. Perhaps the quickest check to see whether command line editing is supported
is typing Control-P to the first Python prompt you get. If it beeps, you have command line editing; see Appendix
tisla = #1142 3]~ % 2] %] 2} for an introduction to the keys. If nothing appears to happen, or if ~P is echoed,
command line editing isn’t available; you’ll only be able to use backspace to remove characters from the current line.
AE = FJE% o= AE 2 AANE FAG ULty FA o 2F Aol dZ2d FElz AAH Y, P2
239 ARG ALY S Arhw 2 AL A BEUEoR AT AHE AWHE AaHE T
S e

SlEZ B EE AP F HA WHL python —¢ command [arg] ... ¢d|, command o Y= &
2 ARFUT A9 —c SH ATHUD shold BRL 55 A S0 vk A ol i
= s AengRE AFE Ao ExUch

gAY stdE AXNHA et A AAFH = ol 2x A Y

A5 233} 7) w2 oll, command 7 A

22041, 3ho] A 3.x A =] Bl &= BE python o] eh o]
=54 =% 37 AR AU

ol
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Y ol REE2 ATHERE £R7F JF YT python —m module [arg] ... EZAFT S 9Y+&
dl, UFX] module 5 4 3142 A2 S P gof dyst AXH AP A Hch

2THE Fdol AgH u, |2 ATHEE UYL F o Y3}y RE=T Sojrl= Aol He & w7} A5yt
AAYHE dof -1 E A5 Pk

2= &3 342 using-on-general | A 2HS 4= 95Ut

21.1 ola A

AAHE O|FH} FUH QA= dHzYHE A u], FAEY EF2 & HAH T sys BEY argv
Ao AFFH Uk import sys & AHESIA o] HFo H2

A2AYPEE F719 AAE Qi AFE, sys.argv[0] < ¥ ALY
dgE E3tth 2 £ sys.argv([0] & '-' 7L FUTE —c command 7} A}
2 AP YUtk -mmodule ©] A}§5H sys.argv[0] & 2E9 Eof 29 o] §Uth -c command 1} -m
module 5ol 2= SRAEL slo| W AEZ BB 7} 24254 G0 P o} ZEo| 23 E= sys.argv &
Agdg

ofo
)
g
0
<
[0)]
QO
R
Q
p
S
rl

|
Q

21.2 3}y ne

WALy o A QS uf, A ZelE] s} h3ly B 7 TRty BT o) REOA = /R zEnE 2
FAHN L BE L 2 A, B A A B At 7 Z AU (>>>); 3 E R BUA| 91 o]o] R =
29 9ES oAV MR 222 AL =Y, 7| ER oz A 7 BYUTh(...). Az = 3
AR ZEZEES 4517 Ao A Waol A A E 2= 3 WA XS SL gk

$ python3.7

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

[GCC 4.8.2] on linux

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

ool t B ole B2 FHH TEES UAT T BRYULh o B 541, o7 9] i Fo] H5 T

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

Be careful not to fall off!

ets Zeof diel o Far Alohd, tiste BE S HAL.

2.2 Qe Z2|E]9} 87

Z|EHOR, ghol il an 9tdS2 UTF-8o R 5= Zoz HFgUtt o] AR golAE tl#E dofd
A AEEE FAS S TAD A, AEAL FA SlM A AR 5 U (SHAI T EFE Bhel e g =
2 A ASCIL ZARE A AL ARE-81aL Q=] M8 FEo M= o] A& mEE Ao FH5UH) ol A==
B ZHkR A E) flei A= AR 717t 3 o] UTF-8 & A48l of 3L, o] shdofl =3 e A4S
AT 5 v TEE AHEH oF Fth

AIFS 7] gk o] Aor ddsteid, shdol A 2o S Fejo 4 £ FUlefoF ok 92
ol¥syth
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’# —*— coding: encoding —*-—

encoding 2 3}o]# o] A Y3= T 9 (codecs) F FLhof oF gt

o€ =°l, Windows-1252 135 & A t= 5 A s, 22 F= 9td o) A &2 o|F 7 Hojof gyt

*— coding: cpl252 —-*

He

|

A& A IR A2 & 2 FETFF Y2 MY (shebang)” = 2 A 2FshE AUt o] 4ol 4321

AAL F AR S Sl Th o & E01:

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

2.2. ez E % &
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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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3.1 ol A A 2 4§31

% 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 7b- HOH S ARAE EOBE, 3002 £ - (3042) 2 AN A AHE -9 A HU 9B AN AOH (-3) 2 B AT

& 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.'
o3} <l ii—ﬂ HolA, 28 A W2 A 0, S5 FAs2 o €A R oA o] 3
Aok w2 JH3 A4 DLF/‘r Hole (g %2 S/7HuHE & th), 7 £AY2 55Ut A2 0]
e s Ho e LA BEE EHAA Ho8 SuEa AR 169 37 L 222 3 7}
AP print 0 F5E GSEE AT, o270 FE B4 EAE 2UAN H A/ AL 2L
S ol WU th:

20hE Qo Bk Do), <} 28 B4 BATL ALWSE( .. )G IHIE(. . )A 2L 0]k LTk B 7] {UT
Aol ALTEE ol A " E o] AA )BT WL G (BT \1 & o] 2A 0B AAck FuTh, T % AFarhs 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 wALE -2 Al AL G O] dFola, Al ALV A DS FE AabEo] AdE YT

string-methods # A4 -2 7] 2 o] H3u} AN 9|3t o] g 7HA] HAA=ES A gt

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
EEE L

313 grE

Shol 412 TFE HES Fol el 2 Biv] A8t of e 714 ATHLE (compound) AE BE %3 YU 7

FgEA ol Uk AL A A, BhBE Aolo] YR 7EA (AR S H2oz wAD 5 AT

HAEEAZUE R FBEL XV 4 AR, FBE0) BF 2L 99 497 B

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

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

BAG(2E R, T BE R AL §E)AY JAEL AGYFHT Setol 4T 4 9

)
AW
v

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

1

>>> squares[—1]

25

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

[9, 16, 25]

2E Sobol s AL R AT YHEL YL A d2EE BAF UL ot b3 2L oo 2t
PaEe] A 2E (RL) BARE BelErhe ERIUh

>>> 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]
zebol 2o Yot AE A e, P aES Yol 8 WAT 5 YW, BE FEL AT £ 22 AUt
>>> letters = ['a', 'b', 'C', 'd', vev, va, vgv]
>>> letters

[lal lb', lcl, ldl, lel, lfl, lgl]

>>> # replace some values

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

>>> letters

[la', lb', VC', VDV, IEV, lf', lgl]

>>> # now remove them

>>> letters[2:5] []

>>> letters

[*a', 'b', '£', 'g']

>>> # clear the list by replacing all the elements with an empty list
>>> letters[:] [1

>>> letters

[]

W g4 len() S F2Ed=E FE&F Yt
>>> letters = ['a', 'b', 'c', 'd']
>>> len(letters)
4
FAES ZHT TR YdSUTh (T2 P2EE £38l= g 2ES BEYD. o S Sol:
>>> a = ['a', 'b', 'c¢']
>>> n = [1, 2, 3]
>>> x [a, n]
>>> X
[['a' 'bll |C']I [ll 2! 3]]
>>> x[0]
[lal lbl, lcl]
>>> x[0][1]
'bl
- 2] A O
32 Zgadogol AL
£,20028 Qole ANt H BAG dgoE oA AT 4 AU o8 Sol, e Y 9u
A o) rRRe AN S dg Uk

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

a, b=20,1
>>> while a < 10:
print (a)
a, b = Db, atb
0
(ThZ ol Aol 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 A& U T

rlu
[l
Y
e
fru
M
iv
X
i
[
o

>>> 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

et Al 35 =

Besides the while statement just introduced, Python uses the usual flow control statements known from other languages,

with some twists.

4.1 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

QAL 2] o] elif 27} YL 4 9T, else B AHAUTE 7)Y elif’ & ‘elseif’ o 29 B
A, = SA27)E 7ol t] FEFUTL 1£ - elif = elif - AA2E OE Qo] Sol A A==

switch Y case & thAlgych

19
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42 for ¥+

shol Mol 4 for £& C U shazol 4 ALE3E A} oFzk BhEU T (ShaZ A =) B4 S A1) A& A 2

2 Fofl olE @ ol stA U, (CAH ) AREAF7F o Bl &l o] 4d A 9} 5 4] = AT U=F sh= 4,
¢ JEEL 1 Az So gl 2 A= ol g gl o] 4
ar

sho] 9] for £ ¢ N DL (AAEWEAD) Y FRES T A
Fth o 8 Sof (2ol ohleh:

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

23 Qe 4 o] Bl o] EsLE A4S £4T D27} hd (o8 So), AT FEEL FH A7), WA
AHE-E WS A2 I TH AALE o el EF w] A A0 AHLo] BHE o 4 A eIt £ ool A
702 o] d wf 53] Aelguich

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

>>> words
['defenestrate', 'cat', 'window', 'defenestrate']

H, 99 9= defenestrateS HFES|A] @7 &

ol
lfes
[o
fru
X
o
ok
<
Av)
[>
[
i

4.3 range () g

ZTAEY ARz olHYER A7t Yo, W 34 range () ZF A FUTh £ S WY Tth

>>> for i1 in range(5):

print (1)
6..
1
2
3
4
T} A= gl 2dH A EF YT} range (10) = 1070 #t= vt=&t], 2] 102 Al A9
FEEL 7o)/t E01E AAAEYY L B OE FAR AFAAY, OE FHE (RFEA 5
Futh d & o] A& ‘2F (step)’ ol 2t HFUTH AR o= A% 7HsFuTh:

(THS SOl AT ol 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 ek, 2 off th 22, enumerate () & 25 Aol AUty T2 HAY S AL
HAE 2 A5t o] e do] dojdrh:

il

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

B2 9ol range () 7} Bl E ARE P22 ANY FAHA W, A4 el 27} ohd Uk ol Helo| =g
o Ase DL FEES SANE SAFE AN A, AA 2 Y AES BEA Gobd T DY

Yt

old AAE o]H £ ozt
S grol TR EEY B
Elﬁﬁﬂqq,MH%iﬂazgggq

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

Uzl ol Ee s F L olHY S dAR B e T HA F Ut

44 5= 9] break ¢} continue &, 18] else &

B2 else 8L A 4 dFUTh 7} g AEY 27 0]} (for 9] 39) 270] ARl HA (while
$) FEY W AP UTh FAW Fx ) break Fox FEY W AW A FEUTh £5E B

222 ol bl A oAU Tk

break &2, CHH, 7} 7t7kol A S8 A& for Ywhile FZ 27 H whA Y74 25Ut
o
)

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

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

2 is a prime number
3 is a prime number

(F= ol ATl A%)

4.4. Fx 9 break 9} continue &, 718]7 else A 21
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equals 2 * 2
is a prime number
equals 2 * 3
is a prime number
equals 2 * 4
equals 3 * 3

O 00 J o U

o] AL LutE F=EYJuUth AAF] St W else B2 if Fo] ofg} for Tz o £3HTh)

~

FEZ} A AIEE ], else B2 if FHRUEtry w9 else @I U3 Ho] BH Ut try 9 else
L o)z} ‘%}"gﬁw =) APE 1, F2 else S break 7} LASHA] b2 w] AFF Uth try 34
of @] of] &3k 2LA| & Ul &2 o 2] A g5l 7] & HA L.

continue B2, A Coll A W& Uth 29 Thg ol g @ o] Aol A A% S vt

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

[}

if num % 2 ==

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

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

4.5 pass

pass £2 obP AL 344 Utk A0 R Bgo] RFAR, =2 0] 583 T Yo ¢S W AHE
&5 gtk o & Sol:

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

Aot 2o2E B o £ AP

>>> class MyEmptyClass:

pass
pass7b AH8E & Gt ThE FAt A IES HAT W P4 24K vl o] A2l A SE A, o2
o) § 2449l £20 A A2 4 97 FUTh pass £ 283 FARUTH

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

22 Chapter 4. 7|E} Alo] 35 =F
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4.6 3 o5t

JEUR 9L 9499 FEA 2YE 5B BE 2 AEUh

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

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

i

defE 4 A E A2 UTH T4 o] 53 Z5 7 A FA mj/l RS9 BEEo] HulF Yk

& A3t 4 E0] ths £l A ZE AL, BEEA] S22 7] 5 o] of Fth

oz FAE gEHEo] 2 £ 95

& (docstring) YU Th (S2E o tf 31 2}A| 3 U8
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|

Aol F%Uth

z 1o
o

WY, ol ({1 >
Y

ﬁd
i)
Mo o

O

At

[>

fm

ot 4
Orlo

2
=4
e
S
g

_,d
o
X,

o i 2 T

-r o T ik
=
F]Fj‘g{g[‘

-
o
o

o
rlr
bt
It
[>
ut
ot
o

il
oy
Ly

b
.

12

SLU
+

il
4 =

o 1g o

to - T
e (2

Y oo
% w 1o

> g0 g0 O
>,

o 1212 4 zpauoo o4y > Ho
)
XN
=)

2l o i o

Sk &L o rforfo
L

e
) ﬂi filo

o

e rE o
e o ) T xO
Bl gy
o
&
o

E |o
b
il
rlo
%
5
)
=2
>
N
[c¥:23
2y
)
)
inss
it
al
3%
rfy
T
v}
N
19
e
5
it
Q

SRS O N A0 T [y = R )
2
)
=
=
%
b
il
o
X
fir
flo
fofs
e
i)
E=)

u

o M

ﬁ‘mﬂ

e Al
flo
N,
=
1o
i
ol
i
g
g
g
]
fru
=
g
Al

12 I-Oll

<
=
¥
kY
>
re

o
<
~
+
=
i)
rlu
nﬂ’i‘
-
i
fol
e
ek
2
[
fof
)
o
do
e
=
Y

Il

—

2% e AR RO B E
288 5 gtk o Aol ol E2

30 ©

ool 10,
)

rlo

[

)

[l

n)
o
18 o
>

2 flo
i) ¢
> o/
rr &
%
EN

>>> fib

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

>>> £(100)

0112358 13 21 34 55 89

b okt Z 2 A A 2t B4 5 AFY)
th A, return 7] Qe 5 = S U ¥ E B2 & 3ol 71 SHAIRE ©] gk Noneo| Al &
Froletd, A e Z el Bl B ¥ None 28 & APt

HUtk (W ol FAUThH. None o] 8T 74T
2872 A% print () 2 ST 5 HUT
>>> fib (0)

>>> print (£ib(0))

None

Aol B, AR A 549 $AE 2EE SHFE B2E Ao A% DVFULh
= 2l 54

VAR &2, A Zzxol| 93 5= (call by object reference) ©) B £ £, 7}H AR 7} A
25 Q7 fe2QUTH(H BlaEd] FBS 24 .

4.6. 3t A 95l 23
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>>> 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 =Db, 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= w2, o dl= R 7HA A steld 7]e & HoFUth:

e return w2 L EHE G2 20 EF A Tt 284 A2 gl return 2 None g =8 F
Uth 3 o8 oA H JA| Noneg = FUTH
e B result.append(a) 2 Z2E AA| result? HAEE TE&3YTE HAEE AR o ‘&3

=

0] 1 obj.methodname 1l ] & B o] A =4, obj= o] M A o] 1 (

o]
HAES ST e g e

=

> ru
=, o
>

methodname & 2|72} & of o] 3] 2= c) TE2 Aoyt
AZ 2P iAEs R5g glo] 22 o5& 7H & S Uth (FA 2 E AFEal A of 27 244
] FH HAEE B st 7401 }%?MD} ﬂHéE HA Q) oo Urf?_% EHrE

=,
X
[r
0w o
(o]
= O
0
5
Q.

ﬂﬂéﬂ”JﬂﬂmAHﬂ

4E BaEe) Bo] QEIIYT o] of
] b E5 e, o ZE AT

é
_I_4
rlr
[
[0]

4.7 g Ao v B
A A e A5 AAER F4E A5 A% FsFUTH Al /A FAlo] Y, 2T 5 YLy

4.71 7|8 QA

LRt 4L S 04 A4S 1B A4S AUtk A8 AnthH AL Ase
AAER 55D 5 At F5E BEUL E 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)

to

>
[ )

WE FHUN, 2, 1A, o ol 22w G

Fo tA

~
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o] o= in 7Y EE £AHFI Q5 UTh AL} ol W e AR LA oA S FAF T
7123 e A Aol FolH Al Yle aF oA Fef AUt A
i=25
def f(arg=i):

print (arg)
i 6
£0)
=52 A
FQY FAG: 7B 2.4 3wk gho]l PR UL o5 A Bgke] P aEL GA VYRR
S Adxdaer 22 b AA D wf Zpo] & WEULh ol & o, v T ASTH =2 EE AEd
A5 FA g Th
def f(a, L=[1])

L.append(a)

return L
print (£(1))
print (£(2))
print (£(3))
e e A AT
[1]
(1, 2]
(1, 2, 3]
ALH TE ol 71 23k0] FHEHA 9715 Aot Al F4E old A o2 & 5 dF T
def f(a, L=None):

if L is None:

L =11

L.append (a)

return L
4.7.2 71 & 2=}
4+ kuarg=value 49 7|9 E 914 & AHGSIA 22D 5 YHUT o2 Fof, the ot
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, "!")
Shube] "4 A (voltage) 2t Al 7He] MBI A 2R} (state, action, type) & WolE YUt} o] 4=
e 2 P Fobrd ozt 529 5 gyt

parrot (1000)
parrot (voltage=1000)
parrot (voltage=1000000,

action="vVOOOOOM'

)

# 1 positional argument
# 1 keyword argument
# 2 keyword arguments

(F= ol ATl A%)

4.7. g4 Ao v B

25
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parrot (action="'VOOOOOM', voltage=1000000) # 2 keyword arguments
parrot('a million', 'bereft of life', '"jump') # 3 positional arguments
# 1

parrot ('a thousand', state='pushing up the daisies') positional, 1 keyword

ARV TLT 2L 5EEL BT enf2A) 25UTh

required argument missing

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

unknown keyword argument

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

#
#
#
parrot (actor="'John Cleese') #

B @0l A, 719 = A 914 Aol skof gtk AR 2E F19)= A g wopE ol

17} % SlLpe} grofof 8 (o] & 5o}, actort parrot $4:9 SHME A7} o Th, 1 ¢ A E F 254
d5Uth o AEddE 5 AXNEE TFF YT (S E0}, parrot (voltage=1000) & EulFYoh.
oM Azt F 7 o] Fh= S 5 gl U Th 7], o] Al Fuf 2ol Atz o 7F Qs Ut

>>> 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 @A) 9] u}x) gt g A v W47} 2450, & A UH AAFEd SotA e ZE 7IHE AAE
g %"#Lial (typesmapping = E*ﬂ») £ 95Uk o] A2 *nae (E‘rg ABA o A AT B4
A AR 23T 2 e, I AR B2 9o 92 AAES G 2L DL UL (nane
**name Foll hetof gyt ol £ £01, ol 5 Aot

l

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

i Hor 539 4 YEUrh

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

Je) 3 s o g AN Th

-— 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

2 Chapter 4. 7|E} Alo] 35 =F
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def write_multiple_items (file, separator, *args):
file.write (separator.join(args))

B, o] 7 do] AREL G4 MARS BE o] pA o] FUTh FrE AT G 4Y AAE ARE
SRS R et Sl S

50l 5
A0 <A e AP A A8 E 5 eIkl E e

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

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

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

474 AR %5 1 57

The reverse situation occurs when the arguments are already in a list or tuple but need to be unpacked for a function
call requiring separate positional arguments. For instance, the built-in range () function expects separate start and stop
arguments. If they are not available separately, write the function call with the * operator to unpack the arguments out
of a list or tuple:

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

[3, 4, 5]

>>> args = [3, 6]

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

In the same fashion, dictionaries can deliver keyword arguments with the * * operator:

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

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

>>> parrot (**d)
—— This parrot wouldn't VOOM if you put four million volts through it. E's bleedin'.
—demised !
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4.75 It} 292

Lanbda 71125 AHEH A A7 o8 G P48 BE 5 AU o FHE F 9
lambda a, b: a+b. & AA7) Yo]of st ojd Y} Fo} L7 AFLE £ IS
oty gaqo APy dudozs, QuAed g go o ne B

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

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

>>> f = make_incrementor (42)

>>> £(0)

42

>>> f (1)

43

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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I
N
N
2
)\
2
b

Hlo] A

4 o H| o) A & ALE A o] 47} ALgl § ol o3 98] A8 A 9l v ehe o] B A B Ut (A1
St Y] 82 PEP 3107 2} PEP 484 £ B A 2).
oitfol & §5] _annotations o =elREe] HH el e 4P 1 P40 he Pt obral
JFE v A G5tk WA RS o e o) 4 v AR o] & Holl = FE o HolH ), ¢S F T u)
ool 9] S T HAL ol HuEUTH W o mHol 4L JEE - 1A BBt B@oz
Ao =, AT 55T def 9 €5 UEW = F2 Abolol Y uth ok ool A 42 A4} 719 =
A=}, ¥EELE Fhol °%+E1101EE‘\4D}
>>> def f(ham: str, eggs: str = 'eggs') -> str:
print ("Annotations:", f.__annotations_ )
print ("Arguments:", ham, eggs)
return ham + ' and ' + eggs
;;; f('spam')
Annotations: {'ham': <class 'str'>, 'return': <class 'str'>, 'eggs': <class 'str'>}
Arguments: spam eggs
'spam and eggs'
4.8 wr7t2: 3 A€y
ojAl A2 FFol MY ¥ A, o] BT 24 AstH L FUTh Y 2Erdol ths) 2 A d g
A I 72 doje A2 e 28 YR A48 (B o s, 29 E) & s Uth ojd 252
e Asio o g7l dsUth 2 AREe AR ZEE o7 A wEE A2 22 Ao,
25 AY 2BES EYshe AL 2 A st W E =82 FUth
shol g g8, iR L2 A s} 155 28 7ho] =& PEP 80 Upgkuth; o] 22 v 97] 41
ol Aokek 7Y AehUS FelFuith BE shol A A BabE AL o] BAE Yojof Ptk of B RS
A% 71 Fo B REES FAUSUT
« S8 270 4-25) o] 25 AFEELAL, B S AHE-SFA] whAl 2
470 9] AFo) 2k AL Sofar) (B Be FH £5 FAFIUTH 9 2 Sej27] (947] 45U Aol 9]
FL AFYU P TBL o717, glohs Aol HAYU T
- 7972 GA FES E Y AL
AL HL AL AN AEAE F1 2 oA oe) FE FIES e B S A T
- B, Fo s, TS5 U] 2 T B2 Aojo] ¥l 22 Yol Relshi e
- JbsdThE, Fae MRl B2 YoAle
c S2EYS AR
s AUAE FA Foh o] 2302 g YT, B HhE AZo L Ao 2 g YA vl R a - £(1,

Name your classes and functions consistently; the convention is to use UpperCamelCase for classes and
lowercase_with_underscores for functions and methods. Always use self as the name for the first
method argument (see = ] 2~ 2}2] 31 2 for more on classes and methods).

OB TIEE FA4 Q) FANA A el 1 Frh S AT YL MG vh 2. o F5-o]
T vfolx o] 7] &, UTF-8, T+ T ASCIIZ 2}, o] A Yy th

A7 2, OhE Ao} & Ag e Agte] REE AU RA1T k0] s w H ek, A A
ASCII 0] £] 9] FAHg AHE-31A] vhAl 8

4.8. 97+ 79 2Eld 29



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

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

o
P
il
filo
pan)
M
A
i
v

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

2}
AEH UL 215 e A sar A7} o 2} A A AL AL 7w Tt
list.count (x)

gaEel Ay 7t 55 A48 BHF U

list.sort (key=None, reverse=False)
gaEd] Fu5g AR A ZEFITH(AESL FE AxE oA A8 S ST
AL sorted() & EAR).

list.reverse (

)
gaE) 25 AR A FYF U

list.copy ()
BlAEl] 2 AR EHF UL al:] e dYHh

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] ##-2 insert, remove, sort 22 WA EE0] B]AEE $AT R U3 Fro] S H X g

LEI_Z—]\
LolHE AU Th- 712 None & EAFIL YsrHITh! ol AL sfol #ol A 2E AP AR 2 EC] 48
aA A2 AUk

=2 AYAE 2
2 YU o} (“last-in, first- . 22 E 9] o} 7] o A

ALEUAEES I AR 260 R AE5] ) D, s Y 2t A
out”). 1ol
=AW H BAAQ AE A glo] pop () & AHE3HA l O%l

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

[3, 4, 5, 6, 7]

>>> stack.pop ()

(THS sTolATell A1)

012 QoS 7P AA S EeF 7] % shotl, d->insert ("a") ->remove ("b") ~>sort () ; 9 2L WA Q1S o] 2t
Fuh.
H
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(o] A sl o] A A M A%)

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

>>> stack.pop ()

>>> stack
[3, 4]

51.2 gl AEE F2 2183}

B AES FEAESE AR 7o, Aoz ¥ 247t Ao 2 AWAE 82 YU T (“first-i ln ﬁrst-
out”); skA| vk 2] AE = o] %%01]% BEA)A s BlAEY Zof BlEol A, 2ol A A2 wh

=A% el aEe) Helo] Rl A Melol A Aue AL =P Uth (e 8452 B 8 744 o5 A Ao
7] w2 4y h.

FE2 73, F oA Qo7 AW 7t EFmMEEE AAH collections.deque & A&}
Alg. s S0l

>>> 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'])

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

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

squares = list (map(lambda x: x**2, range (10)))
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squares = [x**2 for x in range (10)]
ol Aol § 2+Asta 27 45Ut
JAEHZYANL BANH T HEBEE for A YA A Y for hif BES PR UBER
FAFEUS 2 A= A g2EQAT, for 2Fif B EHoA A4 Y g2 T Bl g Ut A&
Eol, ol glrE AnANL F e 2EY @2 ES A 2R g A71e AR
>>> [(x, y) for x in [1,2,3] for y in [3,1,4] if x != y]
[, 3, (1, 4), (2, 3), (2, 1), (2, 4), (3, 1), ( 4)]
a4, o] AL ot Y th
>>> combs = []
>>> for x in [1,2,3]:
for vy in [3,1,4]:
if x !=y:

combs.append( (x, Vy))
>>> combs
[, 3y, (1, 4), (2, 3), (2, 1), (2, 4), (3, 1), (3, 4)]
T A= 27| A for & if £ £A47F 5ol Fo A 8.
FAA o] FF oW (F & oA ( ), WHEAl 25 &2 S Aol Pt
>>> vec = [-4, -2, 0, 2, 4]
>>> # create a new list with the values doubled
>>> [x*2 for x in vec]
[781 74/ O/ 4, 8]
>>> # filter the list to exclude negative numbers
>>> [x for x in vec if x >= 0]
[0, 2, 4]
>>> # apply a function to all the elements
>>> [abs(x) for x in vec]
4, 2, 0, 2, 4]
>>> # call a method on each element
>>> freshfruit = [' Dbanana', ' loganberry ', 'passion fruit ']
>>> [weapon.strip() for weapon in freshfruit]
['banana', 'loganberry', 'passion fruit']
>>> # create a list of 2-tuples like (number, square)
>>> [(x, x**2) for x in range (6)]
[0, 0), (1, 1), (2, 4), (3, 9), (4, 16), (5, 25)]

>>> # the tuple must be parenthesized, otherwise an error 1s raised
>>> [x, x**2 for x in range (6)]

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

[x, x**2 for x in range (6)]

SyntaxError: invalid syntax
>>> # flatten a list using a listcomp with two 'for'
>>> vec = [[1,2,3], [4,5,6]1, [7,8,9]]
>>> [num for elem in vec for num in elem]
[+, 2, 3, 4, 5, 6, 7, 8, 9]

YoE FTRAL BT EALN FHY B ES T 5 AUt
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>>> from math import pi
>>> [str(round(pi, 1)) for i in range(l, 6)]
['3.1', '3.14', '3.142', '3.1416', '3.14159']

4
30
rlr
in)
iu}
rlu
ACh
[»
[t
b )
[kl
ACh
)
r
bt
N
off
ot
<
v

[9, 10, 11, 121,

OF g 2E Fxgdde 3 de A2 A

>>> [[row[i] for row in matrix] for i in range(4)]
rry, 5, 91, 2, 6, 101, (3, 7, 111, [4, 8, 12]]
G A HtRol, SHE 2l2E A A W2 & for o FH A gho] U th ZeA o] o=

che 3t 55U

>>> transposed = []
>>> for i1 in range(4):
transposed.append([row[i] for row in matrix])

>>> transposed
tts, s, 91, (2, 6, 101, (3, 7, 11], [4, 8, 12]]

ol AL ThAl The T 25U Th:

>>> transposed = []
>>> for i1 in range(4):
# the following 3 lines implement the nested listcomp
transposed_row = []
for row in matrix:
transposed_row.append (row[i])
transposed.append (transposed_row)

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

AR AR AL, B BEERTH G FEES ATl of FUTh o] Ao zip() FEAA ABL
¥4 e

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

o] Zo e olaBelaTol thah 2AHA & W82 <A 55 1 sl 7] & HA L.
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5.2 del ¥

ﬂéEﬂHﬁﬂNﬂNﬂAE&%ﬂﬂﬁé%&ﬂﬂL 19 o] A5 del BJUTH AL %L
EHFEpop () MINEL} THFUTH del £2 22 E W"BP |25 AAISFA Y DA B 2EE v
% B - AT (2ol W AAE S Sohel o] Ao D AL, A E Fol:

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

>>> del a[0]

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

>>> a

[1, 66.25, 1234.5]

>>> del al:]

del = W AAE AA st ol = AH8E 5 SlF Ut

o]ZF o o] F a & FxE= AL dH YUt (Holx & o] M=Z U Y= 7] A7EA). F oA del 9] th&
L2 HA YUY

53 &3 A2

g aEg BAtdo] Ad gt Lokl AN 2L B HAL FHAL BHUTh AT ADA R
o) T 744 o d U Th (typesseq E H A 2). FFo] W& X 3}5l= 2lofo] 7] wf & of], th2 XA AR Y o] 712
TE JdFUTh 2 EE NP2 AE o] g5 Utk F2 Ut

FEo 4R FEHEJY goz TAFE UL dE 9

>>> 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:
v = ([1, 2, 31, [3, 2, 1])

422 EHAAU 294 F 19
I (Fol B 2 2349 AR A u)), Seln TEsk A = glol 982
e Bhe 28 HsBHA QAT B AE e Ahd AR 2 W FES v
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FEo] PAEATY BT HETE, o AEL TE A ThE B0 AP Th FEL 29 o)1,
B o WAQ R AT AAAE EPFUTE SAES A 97 (o] A4 Fof Lherh o1} A4 (-
HIEFE Y 9L olEe| RERE) 02 QA AL ch PAEL /hd 0|3, 845 HE 53 Ho|
e 2mof that ol ejdo] dow M2 Puch

=9a EAL MG AL Y F52 2L RS BEE AQUTh: o] 498 £ 857 S5 BPL 57}
Aol o9l AL 2T AHYTE N FEL W BB Ao wS AT ool HELR TAH FEL g
Aol FEE B BEUT (G IS BT S AU e Aowt FEA FEUTH. Fvth
A EohA gk ol & Eol:

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

>>> len(singleton)

>>> singleton
('hello',)

Tt = 12345, 54321, 'hello!' & 7& 97 o A duth: gt 12345, 54321, 'hello!' & &7
FE2 97 gyt Wi A4t =3 7s ¥

<
o

>>> x, y, z =t

o AL, Tws| AATA L, AlEA A ST ozt BEal LEF ojH AlAATVE S E HUTH A& A
A7 550 Aol Adao] Y 245 2L N5 WS & AL 2P HUL OF UL A4
FZlAGAIAE A Ao 2R olgk= Aol Fo Al 2

Sl Me FF 2 AR AR FE TFFU FTL TR 247 9k €4 gt AAAJYTh 718
A== WA A FE A=Y AANUSE Jd AA = SR A A A AR SH 22
S314 9 QS E A 93T

A dE e TZT Y set () FFE AT = AUtk FAAG: A AFS HEHH set () =
ARgE o FUTh {} ZFobdyUth 2= W A Y e E e, th2 A A thE YT

o) 7] ZveFak Aol Tt

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

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

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

True

>>> 'crabgrass' in basket

False

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

v
(VAR
v .
)
I

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

(F= ol ATl A%)
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(o] A sl o] A A M A%)

>>> a | b # letters in a or b or both
{la" 'C" lrl, ld', lbl, lml, IZl, lll}

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

{Va', Vc'}

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

aE Azelad 34, A Az d s A48y

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

55 <Az

JJrOl““ﬂ Wdd st £R %+ AR -2 "9A e duth (typesmapping & H A 8). 9= &

Ao ol A “o & W] & 2] (associative memorles)”l/]— ‘o] 3%+ vl & (associative arrays)”-g] ?ﬂEH ‘Qﬁ_%ql‘/}.
TXPCEC‘]H]”QL/\]?J stgg], gAY+ 7] 2 QG4 =, BEE EHYS AT = dsUTH
FAEH A2 FA7I7HE  dsUTE FEo] % }E»TZ},%’ELEUJ:T&@?S}“E, 7]§}\}o% = A
yth FZol Aol Aoz 7Md AAE 2&st, 7|2 AHE 5 sy th F/V\Et 71 & A&
F o=, gaEE Adda g9, £2te]2 Ul ¢, append () Wextend () &2

;0

it

917] o E Tk

9 (@ DA e dolA) 77 FEE A gere Al 2 AL A7 7 e Ao Azele
20 AU TE FHE AL W YAV E FFUTE: (). $BE ol JE2 RelA Y BEY 558
dow, Ay e 27] 7: 3 A5S ABFUD ol Aol A el 7t 285 & Walo) 7= F )

Yo F AL 3he 719 3 ARSI Fol A |2 %S 2E5E AQUTH del E 717k AL
AA e A AU ol n) A2el T Qe A2 AReE, 172 A4H oA g APtk 248
g 72 e 2o AL ol Uy

9480 List () & FHFA GA M AHSH T Gt RE A9 B 2ES Y £AUE EIFY
o (32 A5 A sorted(d) B AHSSHE FUTH. shte) 217 AAU el deA AAFSE , in
NS A 8

o 7o 94U el & AHg-8he 2 mkeE ol 7L S5y T

mlru
4

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

>>> tel['guido'] = 4127

>>> tel

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

4098

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

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

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

>>> sorted(tel)

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

>>> 'guido' in tel

True

>>> 'jJack' not in tel

False
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dict () A= 7I-# e Ald2E 78 A4 gyl AT

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

oo Hal, B el A WAL Qelel Ao g ERASE B GAU S BEr 488 5 AT

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

717k e A A o), Wl 2 7] = AAE S ARl A = A s 7 d sy

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

56 F=HaYy

g9MU R 38, itens () MINEE AHESHE 719 A7 ol tl &8t #E FAOl &

o
+
;(_}4
fy
v
iuj

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

gallahad the pure
robin the brave

NA2E PE W, enumerate () FHE AHGFHE 942 A2} hgohe g S A 5 YLk

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

0 tic

1 tac

2 toe

S0y I o] AIAAE FAIN FBEH Y, zip () FFE JEZ S He e F AFUTh

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

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

NA2E ARz 33518, WA ZLgoz AlFAE (A3 3o reversed () F45 TE3A 2.

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

= w o J w0 -
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YUY £ N2 ANDLE TR, sorted () 5 E G 222 WA J1E AL A 2 2ES
g S gyt
>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange',6K 'banana']
>>> for f in sorted(set (basket)):
print (f)
apple
banana
orange
pear
e fF28 1 e B 2ES A E 5 =AY sHA W, S5, Al A Bl 2ES UEE Aol H
sty 9 eyt
>>> import math
>>> raw_data = [56.2, float('NaN'), 51.7, 55.3, 52.5, float ('NaN'), 47.8]

>>> filtered_data = []
>>> for value in raw_data:
if not math.isnan (value) :
filtered_data.append (value)

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

5.7 XA t] 17|

while 7 if £oIA A8 & 2 A0l W LR ol e} BE AN E AT 4 5T

¥l A4 in Fnot in £ ghol AR 2o gleA) (ReA) BAFU L Ababis $His not & F AR 7E
ARz 2 AR AA vt} o] AL 2l 2E e 22 7hH AR oA & )7L d5Uth & vl A4k
e 2 FAEAE Zed, RE ke dsE o da Yt

s AN+ YFUh SIS o], < b == ci,a7bb BEb AT, FA0b 7he 9 22 A @At
HlE =2 A4} and $or B AHESIA U 5 U3, ML) FIhE (EE Y BE =2 £A4L)
not ©2 BRE 2 & Uth o] AS-L nlw AAAR T e 2 H%9 S 25Ut o] 2 7hel = not o] 7H
2o MY E Zt, or 7} 7 WS YT I8 A A and not B or C+= (A and (not B)) or C%
SSPUT. oA, 9ok 23S RG] o BT E AL T 5 daT

=2 d4bAF and & or & &9 =3 E (short-circuit) AR U T QAE 2 FFO A LEZF O T Fho]
Tl A2, 237 BAE A AL 3 7ok SEEUTh A 0, A% c 7 FelaB 7 AR oW, A and
B and C& Ed4 C 9] S P34 YUk =eigho] ohd Uuk o= A wl, wheh3 2 AdkAte
w9 gk vhA o2 gro] T AT

Hlae] At =2 2849 23S Mo thdE 5 A5yt o & S,

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

>>> non_null = stringl or string2 or string3

>>> non_null

'Trondheim'

spol oA, Cote 2], g2 2T ol 5FL F stk CzzamEo] o] 242 FE A AR,
CZ2aRoH E3 B2 A s 7Y BASL 3 Futh == 5 A5 B4 0] = & Yo
Al 2~

27T -
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/\‘] =
qog olu s A2t £7F w7k AL th ek ul s = F 38 A 7L 2 o A B2, AR
H w7 AT A o2 SFH U F AR RE FEo] AT v uEHH A FAES 2L Ao R HFEY
th A E AT TR Shute] g RE A B A AT, B2 Al AT A A UTh ALY AR A w2
ME EAEY ¢AE Foted FUIE = ZAE S ASTUTH 22 Fo A/ A2E 74 v 9]
2 7HA] o= ol g5 YT
(1, 2, 3) < (1, 2, 4)
[1, 2, 3] < [1, 2, 4]
'ABC' < 'C' < 'Pascal' < 'Python'
(1, 2, 3, 4) < (1, 2, 4)
(1, 2) < (1, 2, -1)
(1, 2, 3) == (1.0, 2.0, 3.0)
(1, 2, ('aa', 'ab")) < (1, 2, ('abc', 'a'), 4)
ANE2 e F9 AR < U > 2 HAshE 22, 2 AR S0 A3 Hu vIAEES ZE Qs uf vt &
Ath= 2o YA L. A& S0 AR e A FE52 259 A gl et vl g vtk 224 02 0.0
#2355 294 ded, 499 SAME AlFste tAl, dBEZ el H & TypeError & 4ot}

5.8. A|Ax9 v E FES L] »
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shol A AIE| el 6 & R Fof ThA] ol7hd, o g2 o] HE Y Bl So] AebHUth(E5 U MSE),
SefA, % 7 22w g 204 BrhE, oA e e E E g B NS AEAH 2Y L) 2 o9
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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
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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

.

.

3}
), 2]

Z}
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() 2 A
o

=
=

8517

7HelA E 5 97 WE U ek

o wl

fu

2
=9
o=
R=SgeN
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2

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)
44
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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,

6.1. 2& ¢ 17| 45
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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

=

=
+ .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

- 4
e IE compileall 2 HHEZ J= 2

ER2E pyc HYES WHE S ASUTH
o o] Aatof 3t o XM AR, AAHE] AT E T YT} & PEP 3147 o] U3y th
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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 47
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AR 7 o™, dir () & A

o,

9

<L
L
all]
il
fifo
i
104
i)
L
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 3 7] %]

% 3}5HE P QU Tk ol 8 S,
el ek 59 ALg o] The
S
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

filo 44

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| 49
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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

) JEES A REC o] B 7|9 Frks 2o TS L. WY BES) 2L P4 _main_ "
o] 7] Wl shol -8 Z2 e Wol BER AHSE A REES WEA A YEEE A3 of

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
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£ 52AAE A T0H 7] Aol e MBAT 5 AFUTh lartascii(F, Tis Estr (S,
"lr'Erepr ()2 A&t

>>> 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] 2] gt Ul AbFof tf 8t & 5] & A 3= formatspec of] T $F & H A2 2 A A& FR A A L.

kel

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!"

5o e JeEXREs (2R A= RETH £ str.format () HAEZ AZH 4 'ﬂ%i %) g+
Lnazgzgqfntﬁrfwmt AR AT AN 1A E el o el A8 4 S o)
>>> print (' and '".format ('spam', 'eggs'))
spam and eggs
>>> print (' and '.format ('spam', 'eggs'))

eggs and spam

str.format () WAE0] 719 = AR7} AHLH W, 1 HEL AR o] 2L LA ARE 4 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.

If you have a really long format string that you don’t want to split up, it would be nice if you could reference the variables
to be formatted by name instead of by position. This can be done by simply passing the dict and using square brackets
' [1" to access the keys.

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

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

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

b 71N G A bled A YT AR AL E 2L FHE @

filo
>

ek

S
)

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

o) YL BE AY ASES G GAUE BAFE BF B5 vars ) 9 37 A48T W 53] 227}
<tk
o Eol, The EL 49 T AFIHAAFE AT Wus) 3L Q Qe AT
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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

The % operator (modulo) can also be used for string formatting. Given 'string' % wvalues, instances of % in
string are replaced with zero or more elements of values. This operation is commonly known as string interpolation.
For example:

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

o Z}A] S Y] 82 old-string-formatting 4] A of] 1}-3 Ut}

’>>> f = open('workfile', 'w'")

2 A A 3k o B8 Be AUy uA At shdo) 488 BAE A4Sk 9 7)o &
A e & oo EALYUTH mode £ AL 27 E r1, 270 S 1w (2L 0] 2] ofn]
EASE e AAFUTh 71 =3, a0 =g sl 9l AT 7o) 7] 55 = 22 HlolEl
AFOoE Bo BHUTE 'rt & AL 93 227) 913 AUk mode ARRE AE A AT, A rt o]
A48 Yk,

BE, Jde d2E BT (text mode) & BB =], o] 552, 3o EXES ¢l 231, 3 %]oﬂ% SR AA

Yoz AFAte AUtk AW o] AR A oW /|8 TAE S| EHU T} (open () & HAR).
mode of S 1 b+ £ Y& whol el £ iy mode) £ < oA HoTH S e l= e A9
Fot7) o e Bl = o] BEE A3 of P T

£3
E-ME EEOM, g o] /| B BAL TYE o

9 A 240 2 58 (FY200A4 \n, A=A \r\n) T B
\n 2 MAGE AU ALE RES S, /18 54 \n B Th) EAF 49 & e W
AU o] 5 Hlo|Elol o2k o) 5]2] 24 AL s2e] A= BAI7} 2 A, 9pEG ol ExE
s}l5} 2 whe P Hlo B E BAA BTk 19 AL A0 & Wl vho] e BEE AS =S 93}

ML

3d AAE E W with 7| PEE AL FHE 22 =
E7t 222 ) o] Lut2 A 23tk AYYth with &
2= Ao vus) 2 g7 = gk

oh S92 %5 o) 97 g BE e 29
%

A= AL = %‘1— try-finally £5%&

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

>>> f.closed

True

with 79S8 88 9o, £.close () B TEANA HAL B AL A28 AL Z4] v
FUTh BAH 02 5L B GO, sl Ae] A A7 At AN E 3 5 o] e E L
4 S VA H AT, Do) BB A FE wobglA BTk E e AL ohE shol A 7
o] 1928 M2 b Aol ST AUk

59 AA 7 B o, with Bol i} £.close () B EEFHE A9 BF, 5+ AAE A8

502 A g ok

m{n;‘d%
flo > o

v
rlr
>
bt
rlr

>>> f.close()
>>> f.read()

(TH& ST Aol A1)
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Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: I/O operation on closed file.

7.21 5} A ¢ WA=
o] Ae] Um A o) 52 £ eh 54 AR 7} ol m] WS o ek 44 e,

To read a file’s contents, call £.read (size), which reads some quantity of data and returns it as a string (in text
mode) or bytes object (in binary mode). size is an optional numeric argument. When size is omitted or negative, the entire
contents of the file will be read and returned; it’s your problem if the file is twice as large as your machine’s memory.
Otherwise, at most size characters (in text mode) or size bytes (in binary mode) are read and returned. If the end of the
file has been reached, f.read () will return an empty string (' ').

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

>>> f.read()

f.readline () 2 3dolA & &2 AFUTH NP £ (\n) & EAL Y 2ol HEH 1L, 5D o] NFEA
2 2UA g ol s o] upxj et o ARt A Ut o A vbe ghe R EHA] oAl WU £
readline () 7kl A4S 2159, L9 o =3 Ao A ¥ ¥l &2 '\n', 5 5t /Y AT
E3ole EAEE 2@FH U

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()

[}

oA 255 doed, 3L AA o thsl £33 = AUt ol A2 wEE E&H o)L, wan Zhagl

FE= ool UT):

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

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

B BREES B2ER o] Eo]2{ W list (f) U f.readlines() £& 5 2

FU
f.write (string) Zswring o] W& 9t 231, 2949 2459 Me-E =54

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

O g A2 27 Ao e o7 JFUTH - ZAE (H2E BT o A) oy vlo] EE A A (v}o]
U REA) B —

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

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

18
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£rell() £ 3HUS] A AAE Jhel7lE A5 S BAS L, whol el RE0] A9 5] A g H

=
HO|E £ 2 RHH I HAE RE FLE EF }%Z}?JQD}

To change the file object’s position, use f . seek (offset, whence). The position is computed from adding offser
to a reference point; the reference point is selected by the whence argument. A whence value of 0 measures from the
beginning of the file, 1 uses the current file position, and 2 uses the end of the file as the reference point. whence can be
omitted and defaults to 0, using the beginning of the file as the reference point.

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

f
>>> f.write(b'0123456789%abcdef")
16
>>> f.seek (5) # Go to the 6th byte in the file
5
>>> f.read (1)
b'5!
>>> f.seek (-3, 2) # Go to the 3rd byte before the end
13
>>> f.read (1)

brd’

2= SUAHE (@ Bdolp 7} 20l 8
tseek (0, 2) AHEHA D] Boz 9
el 0BT 1 9] e offer G 4

3 A= isatty ) Ytruncate () &2 2 7 WA EE © 2E3 e, € A AR YT 3 Y
AA o th gt A Qb= gholBej 2] HHHUAE FxehA Q.

AE), 3L Al Zrof Aol 2 21 9] %] ¥ 7 vk & 2= a1 (ol ]
E WA= FFYUTh, 0L offser 2 £.tell () 9]
9l

O
i)
N
%
rlo
i)
jg
f
o
oy
EE
:L

7.2.2 json 0.2 72l Ho|¥ & A 3}7]|

BALE AL 4 42 &4 AU Fohe ) SRE Ak el reaaq) A=A BAIYE
%Eﬂ—zrﬂﬁﬂ—”r‘ﬁ‘%ﬂ} o] & }oﬂiintw é‘%@—’?iﬁ%; + 2
#123S =S Uth 349

SHg s sk Aol k2 g 4 Yarich

A A7 w0 2 83k o o] 6 £g7
JSON (JavaScript Object Notation) 0] =9 E] »o]= ﬂ o] Ei v e e /\]-
ﬁi HE-2 Fto|d dlolE AZ

mlo
i)
ne
=2
_>1i
oﬁ
_<,>L
rIr

243} (serlallzmg) 1’/]—_1_

FEU0. B THe 2y oIS A7 450 A8 o A D (deerialng E‘r}_%'—EHE‘r <2 3}9}
o AR Aol AAE RS £ A Uk el A A A=A AL 5 47

Az AEE + A5yt

H3: JSON 942 do]e wag 95 A 8 22195 o] A% AGFUE Be 22 1807} o]
o] Aol A%FEE, AT AT FL e ol FY)

AR x 7} YL uf), 7+ksl 3k Zo] T2 179 JSON Ex1d 23S B 2= 9J& o)

>>> import json

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

'[1, "simple", "list"]'

durp () e dumps () T2 WELS AAE H2E 7 2 sk TehA £ 7k 2718 A5 29
e A o, 8 B4 Aau o

json.dump (x, f)
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AAE A I ESHHH, £ 7 71 E 6 € HAE obd AAd

x = Jjson.load(f)
o kst A G3l gla o] glAELL YU EE thE - UA T oo FHA AATFAEISON & A 3]
7] e A= oF7he] 21 7hE BRFUTH json BES] A5 AAE o] W) thek Ame ww gLt

o B

pickle-¥ & &

JSON o ¥E3h, pickle & 9] €] B33 sol d AR ES 481G 5 9 222 BT sol Aol 3]

D2 ooz 448 5.8 22 RS B0 A |20 Qs g E Tk
HE 9 2 3

dlol 87t 22 sichd Qe o)
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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

WA= 2AEEE S T Eoﬁ—rl ZolA 27t A E 7 e f1 A€ 717

EAT o Pl SR o] 93 B o] AA o} (Ao 2ol A G A5 951Dy of A,
AT Frorine () oA B SEH, T FEC: ) ol WA ke Th sl o] £ & W e}

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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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 EEJ_?E% 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

o) 2 ekl 9 54 £

>>> 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

-y A AWTE Sl 7L S, o) pe HEE
Hofl 24 o 9] o] 23} v X =) W, L except o] AWH L, 17 T ARL tr e el
- except Aol Q= o 9] o] BE T} ) A H A h o2} WA, 9| Ho] Y try Fow ALHYTH
Ae]7) 7} B A oFom, A el H A 9L 9] ol glel A Bol AT 2L v AA & S sA Aol

W&o

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

B o 9 B 9 EY o] S EI FASA, “Brror” 2 Eb o] 202 Aol Pt
Be EFEREES 150 A5 FRENA AT At T AT 252 FA T 20
B o) A e AR 2ol 2 Aol A TR T

rlu
>
)
.1244
i)
o
N
N
i)
-
30,
rlr
i}
kg
rln
ox
0 G
=2
>
O (
in
2
(]
o,
=
o,
rir
pai)
o,
L)
oft
L)
o

try 2o =t} g2l ot dl

d
AHEEH U A€ Eol:

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

Goodbye, world!

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

If a finally clause is present, the finally clause will execute as the last task before the t ry statement completes.
The finally clause runs whether or not the t ry statement produces an exception. The following points discuss more
complex cases when an exception occurs:

* If an exception occurs during execution of the t ry clause, the exception may be handled by an except clause. If
the exception is not handled by an except clause, the exception is re-raised after the finally clause has been
executed.

¢ An exception could occur during execution of an except or else clause. Again, the exception is re-raised after
the finally clause has been executed.

* If the t ry statement reaches a break, cont inue or return statement, the finally clause will execute just
prior to the break, continue or return statement’s execution.

e If a finally clause includes a return statement, the returned value will be the one from the finally clause’
s return statement, not the value from the t ry clause’s return statement.

For example:

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

>>> bool_return ()
False

A more complicated example:
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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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A special quirk of Python is that — if no global or nonlocal statement is in effect — assignments to names always
go into the innermost scope. Assignments do not copy data — they just bind names to objects. The same is true for
deletions: the statement del x removes the binding of x from the namespace referenced by the local scope. In fact, all
operations that introduce new names use the local scope: in particular, import statements and function definitions bind
the module or function name in the local scope.

global & 54 W7l A Azxo] o 130 AR olof 3L 71e] 2 u] AHeF 4 Y&tk
nonlocal #& E% M7t Sel A 2nmo] 9lom 130 Al A5 ol of 3 b2l T

921 AF =

)

ol

SEESE

o

o] AL oBA ME T}E AT o] E FIHE FF 3, global Fnonlocal o] W AZo) oW J3F
FEAE HAFE Adyeh:

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

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]

s Qe drd AUt AE S0 (19 SANE 7P ).

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 = []
Zej27k _init_ () WIMSE B, 2ol daEs BE )= A2 WSl 7l Zef 2 ol E o] o3
AgoR __init_ () B FEFUL ZAA o] oA, A 27)5HE A2bAZ o) @A AL S AT

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 I AElA A

Now what can we do with instance objects? The only operations understood by instance objects are attribute references.
There are two kinds of valid attribute names: data attributes and methods.

ol o EPHE £ ABEZY “AAEA WS of, Crr o] “Hl ol 8 WM o P FU T vlo]E of
ws

RELAddE B geuth Ao WaAg, A8 g o Boj itk o2 Sof, x 7} 9o A
MyClass o] QAAEIAT, b3 28 FE 2218 Eefo] A glo] g 162 24 ghich

Ee)
=E

x.counter = 1

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

print (x.counter)

del x.counter

OEAAEHAERRE F2E=WAE YUt HAE= AR o “&3t=" T J Ut (Fto] R oA, FlA =
e foj A A2ad 2ot AR H A UL TE AA JEE HAEE 7HE = dFUTh dE
E9}, 2|2 E 21 A= append, insert, remove, sort 53 Z2 WA =5 ZE5 U SHA R o 2 2] =90 A,
YA o2 AF3A] k= 3 A E ghe §ol8 el a2 AR 9] wA =k AT A YUt

AxEx AR EnE WA= 0|52 179 S S AT UL A4, T AAQA S ae BE
AEFREEZ S A2t HAEES AT UTE 2 FE]Y A AN, x. £ =2 HA =
Zz9d], MyClass. £ 7F &0l 7| 2 YU th st T x. i & 28 A g2, MyClass.i 7} &7} oy 7]
WE Uk 28 x. £ = MyClass. £ &} 22 Zl o] opd Yt} — o] 22 &5 A A 7} o] 2} WA = A A

9.3.4 WA A

HE dAEs dd5Aa 229 vt

’X.f()

MyClass ool A, o] A2 BA4Y 'hello world' & =
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xf x.f
while True:

print (xf())
L9993 A& hello world S Qg c}h
HMEZE2EE w) FE3] of®l Dol doj g7l £() o T F 7 AAE AR Aol = &8kaL, 9o A
x.£() € 7ol £ A2 LoHS AU Th AAE= o 9A B 271 FA3] o] H2 AL B8 =
st g A jlol ZESE A9 E oyt - JAATF AR E AMEH A A s
AAR, 22 He AAY 7 AFUT: AMEY ST A2’ A A7 e A AR A= A
2t AdUeh F Ao, ZEx.£()° "2 BFS] "MyClass. £ (x) 2 FTHUL WA E 0
Mo} RS FEHO2 HAEE TE5 A2, 3 WA AR ol =9 A2t AXE A YA e
AR E=O 2 FSohe d4E EEste Ad sy
obF] N =7} oy G A FAsh=A] o] shA] R, FAS Ay H = 20 ofutr FAE EH S whe 5
D= AYJUth HolH AEREVIobd 2B X oERRES F2stE, 229 S 27 g U
Tk o] o] g AA Q) SukE el o ERREY, dada AR ep g TAE 5 AR E (he)A) e
EZJAHS2) 4 AA o A oA vAE AAE WF Ut o] Ao WA= AA Yyt WA= AA 7}
AR EFFo2 TEHW, AL"R AR 9p QA HF 02 5E A A} H50] 749 7, g AAE o] A
A EFoz sEFUH
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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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(o] A sl o] A A M A%)

>>> d.add_trick ('roll over')
>>> e.add_trick('play dead')
>>> d.tricks
['roll over']
>>> e.tricks
['"play dead']
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# Function defined outside the class
def fl(self, x, y):
return min(x, x+y)

class C:
f = f1

def g(self):
return 'hello world'

h =g
oA £,g,h & BF A5 AAE 71E] 7= SULC Y AERREN, AHAHOR o] 252 B C 9 AX
Aage] A=Y —h & 483 g 9 F5FUTE ol d BAe 2RI SxEol A EEe 2w

b Aol =25k 2.
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HIAEE self A HIA = o] ER|REE AHESiA ThE MIAEE 358 + 5 U

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)

WASE AU FLER B R A o] 52 B2 T 5 dFUh AAS] AFA WY 2TmE TR

UL A (2AAs A A s AT ity Ao 45 d ol e
£ 79 v oA, A9 Anmg JFoA ASSHE o e /4 B9 AUk
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S 52
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class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

©] & BaseClassName 2 3}4)
°] 59 7ol th2 Y xH 4
Baroh

class DerivedClassName (modname.BaseClassName) :

A Sl s o) AP wlo)x 2 g2 Ao QPP Yy S ilﬂuPCOV‘HH H| o] 2
e H U o AL A HE B2 E A4 0 ABHUTH A oSl HE A Fe 2ol 4
LA A ko o] e AL G UTh wol& Ze s EF o S A2 E A AT
o] FRL AQAARCcE ALH

oA S A2 whE7] o 5383 212 gls Ut DerivedClassName () + 1 Fej 29 A A2H
25 Ve Uth viAE Zx o 2o 2Fg Ut d8te FHl2 ol EYREV A AE =], B 835W
Zol g4 A g Fohd A s FxE 2yt
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Y S oA AP A= 7‘3 o] 52 Hlojx ZH A HAMES T

rok
- ok
I,
T

2 FFsta AL 5 dFUh #Hola 2 HAEE JH TE3E s o] sy o
BaseClassName .methodname (self, arguments) 5 T E3tH FH Ut} o] A2 w2 So|AdENAL
227 AUtk (o] A2 Holx FHA7 AY AT Z oA BaseClassName &2 A2 E 5= Q1S ujjt

5 2 gl 3o 3442
shol ol 443} @7 A8 5 9 F AL W 47t ek

e AJA~E A0 S AASIE Y isinstance () & A2 Yt} isinstance (obj, int) + obj.
__class__ 7bint Avtint oA 3 E S F-$T True 7 Yt

o ZY A AL L AASH H issubclass () S AU T} issubclass (bool, int) = True 24|,
bool ©] int & A B F#| o7l &Y Urtt 3}A] 9, issubclass (float, int) = False Qd],
float = int & A H F# A7} o7 &Y Y

ol v 45 FHE ALF UL of g He] Hlolx SYP2E 2t FHE AY = ol AdYTh:

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

<statement-N>

Yue] BA, 1Y 0RE Ao, $8 sz E 44H S REEY AL 2o] MOz,
AZF oM LEZOR, AZ FRAAN HAA = 22 FHAE F H AR b= A2 34T 3 5T
J# A, o]E 8] HE 7} DerivedClassName oA AT X ¢ oW Basel o|A] 21, IS (AA XL R)
Basel ) o]~ 2 2EL AATUTH AZINAE HAR A FOW, Base2 A 21, ol el A2 A%
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AU = o T o 2 o] thol ot E AA (HojE R e~
%ﬂ”rﬂ 7 ate FH A2 REH oY A2E B AMaEHe A E s e dUh A& £,
BE FH2E object & ASE7] WEol, EE tUs FE2 object of] o]2= o8 FE2E Al _'?Jqﬂr-
ol ZFejaEo] o H AN A oA et al, 58 dae|Fo] AN A E AFsst=dl, 2+ Ea
oM AHE AFo| A LEHS R 7h= TAE HEsa, 4 RRE A st &3, @R A (F wEo
s °§f§}% F4 %}Qtﬂfﬂ A B zaﬂié ‘?_%—’F A= 9P gy o

A7) Y E o A uk AN AT 4 gl “u] 2" A A W slo] o fo 5HA] ek Utk ShA W, o R0
glol W T oA wE T Q= Foko] dLUth: WER A]ﬂs}b o] £ £°], _spam) API9] F 7} H o] A]
B FRow HFH o FUtH (2 A o] T, WAL, vlolE WHF Folo]d hell). 3 Aol R
glol tﬂ;ﬁﬂ QAo A g ofok gtk

EXE 31*7]1 AHES SuE AL 7 o B2 (S A E FeaoA A o] FEHS] S5 95 A,

|5 #4171 (name mangling) T+il & 2|+ Uﬂﬂb] of th&k Al gHA A Aol d5UTh __spam 33‘5]194 HaF
e ‘:"Zi AlZsta, A sklel HEE Egyth BRE A A= _classname__spam & HIAE FHo g
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A 2= =4, classname 2= A FE 2 o] FAA Lol L= EE

A oo 5A3IE o, AEA] £ A 9 Aot FHAEA yE YL
°olg F4 7€ Eda WE 4 ] 15 SES WEIEA ¢ AE FEP o] HAEE A AT 4 9l
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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)

99 o= MappingSubclass?t __update AHAE EYstEgtE &5 F U Mapping FH2A =
_Mapping__update® MappingSubclass E#| 20| A= _MappingSubclass__ update@ Z+ZF A
7] W&y Tt

A7) FAL B2 A0 a4 AR STk Ao Fol kA8 3
WA 2B AL £ AT 5 QT o e T A% e

HZ N A e drss
B 7122 o

exec() Yeval () RAGH IEESE 2 e WA SUEE 7R A=t A

Fo Al 25 o] A2 - global 2| A7et AR, B30} ) ol e Awt T me e ASE UL 2

Aleke] __dict_ £ AH F2F wl T ok} getattr (), setattr (), delattr () o= AP Yrh

9.7 3&AH

t ol B FEES 37 BolFE ka7 “record” L CEJ “struct” &} A3 ] o] E] & &
=] o]l 7 3

class Employee:
pass

john = Employee () # Create an empty employee record

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

SATFAAA U HPF S 7IHskE dol W = 2242, FF I v HF Y A=EE FY Ye Sd2S
il dets = dsuth AE 50, 9 AA R E HolHE £Usts 57 & wf, Al 244
w7 o A H o] B & 2= WA E read () & readline() & A3t 22 E 7@4 T oRe AL 4
AEUTH
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JAEA WA AR E o ER RES 5 UThin.__self_ EWASn() 3} AT A4 Alo]
m.__func__ & WA S 48k B AR AU
9.8 o] #|o]¥
A 3% obuhE olgj R e Ry AHo| ANEL for FOR FHT S AT EAALS YU
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='")
o2 2Bk Q] A 2t WR I, 2853, Bel Pk o) el ol 8 S AHgsh shol o] WAL 5
Hyoh DW-‘H@]/ﬂ,for%%?ﬂ Jol ] AAo el iter () S TEFUL o] 4= AE _ next_ ()
2 Ao olgdloly AAE BT, o] WAEE A o] @AEL & wol by A A

Lo, next

() t:StopIterationoﬂi

£ 4o AA for Fzo ’E‘E‘E dH Y

next () W& T4E ABNAN _next__ () MAEE 53T 5 Aot o o o] RE AS o] oA
%pr—}% Al HolFUth:

>>> 5 = 'abc'

>>> it = iter(s)

>>> it

<iterator object at 0x00A1DB50>

>>> next (it)

lal

>>> next (it)

lbl

>>> next (it)
'CI

>>> next (it)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
next (it)
StopIlteration
olEglolH 2 EFO Fo e MAUSES AT HH, oL %?ﬂiﬁl olg ol ¥ T2 g A F71E
T AF YT __next__( UﬂHE‘E A AANE EHFE_ iter_ () HIAEE XU Utk S 27t
_next__ () 39 6P‘aﬂ_,_iter_(> =g selft EEHE S g;gqq

class Reverse:

"""Tterator for looping over a sequence backwards.

def _ init_ (self, data):
self.data = data
self.index = len (data)

def _ iter_  (self):

return self
def

__next_ (self):

mmn

(TH& ST Aol A1)
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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)

n oo 3 -

9.9 A& o]¥

A elolEl & ol el ol B & BE 2hestn Y e =gtk A 3
953 AL muit}yield £& A Fth AV ol Eel next () 7 3
oM AYL ANGUTHEE dole GETojw 27
Aol HE AT AEE A BE = 9SS Bl F Uk

i
)
£
=)
=
2
i
&
o,
)
Ir
&
rr e

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

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

Q O H Hh o

AdeolHz & 4 e BE A2 G oA 483zl S 7| ol HAolHE R &
dole7F Zheet o= __iter_ () $k_next_ () MINEVF AL R S oA 7] WiE YU Tk
= She] 2 752 A HE| 7 5% o) 450w HPETHE ATk o] AL self.
index U self.data &} 22 2 2 A} 235= H2W o v s Fs 2 =

Utk

s WA= AT =2 a5 AdEje] Aol B, AldelelH 7t $ 58 w) A5 S E Stoplteration &
Qo Utk 25, o /15Fo] A AT AAHE ANZ o[l elol 1 WE /] 4A BE Lk

[
)
[
g, o
¥
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9.10 Avglole T

e Aol et g A AW AT U SFAN, P E A B5 S A EU S AST EDY
o8 A 79T 5 A5 U o] FAAEL S AL S5k AV o 61§ S AT FBS 9
AAS ek A dole AL AR A elo)e] JHrt B ARA T, §5 4L Wol A 1, w5

B EdAe
SRR TR PR [ ERs P

° U=
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

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

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

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

>>> data = 'golf'
>>> list(data[i] for i in range(len(data)-1, -1, -1))
['fl, Vl', IO', lgl]
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< 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:\\Python37'

>>> 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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10.2 3} ¢ld =51

glob BEL U He HYEAE AN 02 1Y BEL BEL F5E AF TG

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

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

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

The argparse module provides a more sophisticated mechanism to process command line arguments. The following
script extracts one or more filenames and an optional number of lines to be displayed:

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)

When run at the command line with python top.py --lines=5 alpha.txt beta.txt, the script sets
args.linesto5and args.filenamesto ['alpha.txt', 'beta.txt'].

104 ol 29 gAY =2 1AW E8

B 5L sdin, stdout, stderr A E B HE T 72+ Q&5 Uth 78 uhA 2 AL stidour ©] BlUHE H 92 o=
T A dag oY MAAES EYctet €27 s

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

2AYES FESFE M AP AL YL sys.exit () B2 AUk
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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

10.5. Ex1d sl &l wf A 85
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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,
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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
fol e

i
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L

n@

F gdth

=5

>>> 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¢] 91
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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:/python37/1lib/weakref.py", line 46, in _ getitem_
o = self.datalkey] ()
KeyError: 'primary'
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i
2
. ol
Eg;
L
:L

]ﬂﬂpf%gﬁohmq
o] int AA| 2] Lnt
S (3 B i s A8 2

>>> 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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’tutorialfenv\Scripts\activate.bat

Unix %= MacOSol| A] o] & 7] 418 3 ch:

source tutorial-env/bin/activate

(o] 23 P E=bash AL Y5 AAE A0 2 cshEE fish AL A} L3} = ALo=, Al activate.csh
9} activate.fish 2ITHEE AL oF ).

ﬂnﬂﬁaaqﬂﬁﬂQJ ZEIZEFHAEH A AME T M BAE S B, B8 545 python
= APt 54 A shoj o] AAH == Yt o & Sol:

$ 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 3]7] %] &&)3}7)

pip gh= Z2 I 2 Agsto] 7| A& A A, G o= g A AL

syt 71242 pip & oA
3} 7] X A o] (Python Package Index), <https:/pypi. 0r0> of] A JH 71 A& A XUtk 9 BEt2A oA nho] A
ﬁH?le*ﬂ‘d‘%*b#EﬂUr,plp/l At A 752 AHEE 5 syt
(tutorial-env) $ pip search astronomy
skyfield - Elegant astronomy for Python
gary - Galactic astronomy and gravitational dynamics.
novas — The United States Naval Observatory NOVAS astronomy library
astroobs — Provides astronomy ephemeris to plan telescope observations
PyAstronomy — A collection of astronomy related tools for Python.

LR I3 2
17,

pip = “search”, “install”, “uninstall”, “freeze” 5 W& B4 WS z2r7 Q<L T} (pip o 3 SA BA=

installing-index X & 2 F 4 t})
712 ol 5= ARl A WAL A7 AE HAD = AFUTH

(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 HA WZE 2o S WAL H7IAE AAT += 5 Uth:
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(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

o A& ] A, pip & 8
HAMEE AFA 1 WAS D
gadol=g 4 &k

Ra o o] oful AAH o] 98-8 el oFRAE A Sherth. o
AU pip install —-upgrade & A3l f 7| E 4 AL

(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 Th3ol 3} o] 442 9 7] A] o] 50| & 7Hd A oA # 7] A 7L Al AF Yot
pip show+ E& 7] Ao 3t AR E FAFUT}:

(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 =744 8140 428 RE 71X & BA G

(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 £ AX| % 7|29 H|xe HEES THEA UL pip install o] 7|th3he A& AME g th
mﬂﬁﬂ%ﬂoﬂgéﬁmwmrmmw.wtﬂ%ﬂ%% dUrc}:

(tutorial-env) $ pip freeze > requirements.txt
(tutorial-env) $ cat requirements.txt
1ovas==3.1.1.3

requirements.txt £ M7 Aojo] ANF o} 38 22T AR AFD 5 51 Th AEAE install
rEREDLBAAAE AN S dSUTh

12.3. pip 2 37| %] #e]3}7] 99
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(tutorial-env) $ pip install -r requirements.txt

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

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

pip ol& o B-& FAo] 5 Uth pip o ol g &4 3 £ 4= installing-index 2] S F13HA 8. 7 A S
A 2w sho] A ) 7] X] A Qo Al AFL3F S 9l A 3Fe] ¥, distributing-index A] - Fa13HA 8.

Sl
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oA 8 32

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]
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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
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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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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

—r
o
[+]
(@]
-
[
<
-
[}
-
—
[$,]
oz
of
B>
>
et
r)~
>
M
2
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o
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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"

15.1. 109

Su

]
r (




A WA 3.7.17

=
=

Python Tutorial,

p—

.ﬁ.
o

=K

3l
h=4

Al

P A=
=T

Kl

3l
h=4

=] A
e LT

Chapter 15.

110



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 BEvehe 7l de] g Uth shold A2 =212 . py AL python.
exe "9 AF o2 AT, ol HUE o3 FANE ATYER APFYTh FRALpyw A S
guth o] 49, ANA O e 28 FL #A

i

16.1.3 th3}y A2 =1

Foli S et or AT, 5 JHZ e HIFAIAE wintth AP = xE Y0l o APy
T} PYTHONSTARTUP £+ W45 Al Z o] Solfle 9 o] g2 A5t Futh o] AL = A9
.profile 7|53} AU T}

o] T2 3} A Ao Ak 2 '81131 gtolMo]l AT YENA WP ¢S ujth, /dev/tty 7t B HAH
22 ALY MAAE s2dthele A syt 3ty B30l ddH = 22 o5 F7lA
AP B R, o] 3HdeA Z*«lﬁ}ﬂb} EE‘}% AAE& Nt Aol A Bt3bstA ¢ ol 52 A
T AFUh o] koA sys.psl Bl sys.ps2 ZEZESZ HAPT = 5T

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

2to3 Tto]M 2x FTEE Ffo]M3x T ER
o

2to3 £ EF ol B oA 1ib2to3 E Al U S YA 2 AP = = 2T HEE Tools/
scripts/2to3 2 A|FE YUt} 2to3-reference 2 X A 8.

abstract base class (34 W o] A Ze]A) FAH| oA ZEd A= hasattr () ZLEHIaYdE EHGA LY
] ESHA ZEE (A& €0, A A E) %, AdE S o) AE Yot PHS ATTFOEHA ¢ Efo] 3
S R85t ABCE 7MY A B ZlaE = Ydted, S48 AS8A oA isinstance ()
2Fissubclass () ol o3 AL 5 U+ é’ é%?&‘%ﬂr, abc 25 AYAE HA L. JtolHd =W
2 W7 ABC £9] fﬂrEPOhtﬂ OS5 22 AE0] 5yt AF8 F X (collections.abe +%ﬂlﬁﬂ),
ZAF (numbers EE9A), 2EH (io & oﬂ,ﬂ) oJx E voltj9} 2 (importlib.abc EE|A]).
abc &S AMHS-SA] AHAT RS ABCE s S5 dFUTh

annotation (o] =EH| o] H) FA5ol whet 3 SIE B AR = Uy, FH A OEYRE B 5 Wi7iHS U
e gk A A E ol EQJyth

21 49| of mH o] 42 AP ATl A AT 4 glARE A Ay, Fela SA F T o] . o]
AL 4t 2E, ZH:2, F42 __annotations_ 54 JEFFE AFHUTH
o] 7I5& AW ste ¥ o inH o] A, T o] =E| o], PEP 484, PEP 5262 =34 &

]
argument (21 2}

) FFE T2 I (VM) 2 AEHE g F SR A Ut
c 719 E O_Xer WOrdargument) S 52w AEATL el 22 AAH (O £0], name=) & **
ol 2 gAYV 2 ALs = Ak A€ 0], th&3 22 complex () TENA 33745 &

w5 A9 S ARt

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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o 9 X AR} (positional argument): 7)Y E A X7} obd AR}, 9 x] AAEL Q12 B29] 2o L}
A olH e £ o ol » & 2ol A2 5 A5 A& & =
EF A ARG Y

B2
kv
dlo
d)
iy -
rlo
fofs
e
2
>
s

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

AAb= & vl o] o] & 22 A ¥ ]EH‘?JQ‘J ol i) oll A8 = i F Sl hal A = calls =
HAL. AR, ojd @401 AAE AHE 5 sy th 7l K gho] A1 4—@]“1?3%‘4‘4
g0 7 o] vj 7] 4 FE 3} FAQ ‘% A AR} w7 Tfﬂ Aol 2} PEP 3625 H A 2.
asynchronous context manager (V] 5-7] 1Y AE #Ag|A}) _aenter_ () & __aexit_ () AINEE A9
O ZH async with FojA] B ]% A& Aol st= AA|. PEP 492E =45 95U th
asynchronous generator(H]%ﬂ AUl ole]) ul5 7] A olE olHH olE & EHF+ &5 async def
2AH 2R I Holet, async for F7PAR T Qe 49 g2 WEEyield

B@AL EacE Fol ey

B 5] AV E ol 8 B8 7Hel 7 A, of @ Fe| A )57 A el o] o] EelolE & 742l Y
wqua%QMﬂmﬂﬂﬂw°ﬁ°L%wgﬁﬂ%wﬂaia%ﬂ%qw

U57) oEEl o] 6] AH _anext__() & FEEH o8 o]E1 2 AAE F2 57, 0| 2L THE vield
A4 744 157 A dol8 §42) el AT o

Ztyielde GAIACE A& SHst, XY (AF U 7] TAduy-w 58 2F3HE) A3
AEIE 719U b5 7] Alvd el ] o5 # ol E 7} __anext_ () 7t =8+ & 3] o9 o] E
B2 AAEd, gy 2oz B3]k PEP 4929} PEP 5258 H A .

asynchronous iterable (B]£ 7| o]E]2] &) async for BoA AF2E 4 = AA. __aiter_ () HAEE
H'57] ol dl o8 & =& F oF U th PEP 492 2 =95 A F YT

asynchronous iterator (B]57] o]Jg]#]|o|E]) __aiter_ () & __anext_ () WAEE Fd3}= 2A.
__anext__ = ol olHE AAE E8FHoF F§Y}. async forE StopAsyncIteration 9|97}
WA S ol 742] W) E 7] olE @l o] B9 __anext_ () WINETVF =8 FE A olEHES FUth PEP

4922 =9 3lF Utk

attribute (6] E-|HE) AE A S ALl = o207 I2EE AA S AT 7k oS S0, AA o7} A E
REaE 7HAH anJE,j Tz Yk

awaitable (o] Q]oJE]8) await T H o] AFR T = 9= AA. ZFE o]y __await_ () HIAEE 7}A
AA 7} E 4 92U Th PEP 4925 B A 2.

BDFL Z#}H] 28 £Al =X %} (Benevolent Dictator For Life), = Guido van Rossum, 3} o] % 2] A A},

binary file (v}o] 2] 3}Y) nio| ELF AA =S 91 & 5 A+ 3L AA vpol v g] 3t 9] o & nfol ]
g EE ("rb', 'wb' EE 'rb+") 2 Ed 39, ys stdln buffer, sys.stdout .buffer, io.
BytesIO & gzip. G21pFlle./] OAE A

r AAE 9 5 5D AN ARAE D 5 T B,

bytes-like object (W} o] E Q5 A A)]) bufferobjects S A QD31 C-A<5 W E JA2ZE 8 5 954t} o
= memoryview 7“ AAEL ERo| bytes bytearray, array. array AAES 23yt 8}
O ELF AAE2 vtolv g tlolE & thF & o8 7HA d4absel AHEE = dsUTth o5, vholv g
L= Zi’f},iﬂ% FHAE T2 A °] 01,\1/]1;]__

o8 QE2 Wol 2 ol /AL BRI AE L. o8 BF AL FF AL )
O EERF AAetr AT YLE ZhH ¥y AR o 2= bytearray @ bytearray & memoryview
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7F AFULh o2 Axts2 vlely g dl o] B 7 B AA| (“217] A§ vl ELF{F AA) o] AAEHES
LF3YL} olH A5 o 2= bytes@bytes AA| S memoryview 7} 5 U T}

bytecode (H}o]E T &) Fo|H A~ FT &= vlol|E T =2 FH31YE =4, CPython A H Z & H A T}o]
ZR I YR 59 O]E T+ .pyc FLo A Ho, 2 3L S F HA AP o
o w2 A E YT (& Hfo| E ”‘:E«l AARLE I 5 dFYTh. o] “ZZ} Aoj” = 7+
Hlo] E F = o tf-§-3F+= ]7%]% AP st= 71 717 o A A E Tt G Hlo|E e = A& T2
stol A 7H 71 Aol A ZHe & A2 7|t st A &, pfo] 4 vl 22 Zhol] FA A o] A & okrh= Aol & oF
EigRi=3

°
o
—“#EHJ

|>

HlolE F = o5 BEE2 dis BE AHA o Uyt

cass (F22) AHEA B AAES HE7 AT T FH2 A B T dadas e R
A sbal= Uﬂ/HE Aogeg 23 YTH

classvarlable (B2 SH2A FogH 1 A =2 (5, W29 R of| A 7} o} g}) ol A 1t

FAHE= ﬁ—?

coercion (Z.o]A) 22 o] F AAE FHlsl= Axto] dojh= oL P AAHAEE PO T &
AlH o g HE3E= 2. A& E0],int (3.15) = AFE A5 302 HBAF Y A 9 3+4.5 o A],
ZF A A= o2 ol AL (Bt int, THE 3= float), 5 T 3H7] Aof 2 P o=z wEhs)of gt
I3 oW TypeErrors oYtk IA4M Qo s¥H = PR AT 220 W7 22
Po g HrslefFoof Tt ol & S0, 1 3+4.5 3F= th4l £loat (3) +4.5.

complex number (8 2) 953 A4 A Ado A, BE 7’%2} FAgRel s oz xdFHY
ot} R Ago 54 ‘:}H( 19 AlFHE FHot A, FF oAM= 15, :o'-ﬁi}"ﬂ/ﬂh 1=
E718Uth holHS A2 B7HS 2 BAas “;:7]31] 13U} s § FAuALE B9 A
F71gUth o & £0],3+13. math 259 B4, ¥ do] R3HY, cmathE AFE U th B A9
g2 £E 525794 754Utk E 88ttty »=7]7 %ﬂ"/]’“ﬂ, AL g43] FANE fyg‘/]"/}

context manager (B AE A2 A} _ enter_ () &_ exit_ () HIAEE AT o ZH with B4 K

o) 3 4S A o] sl AA. PEP 3430 % % 9% 95T

M%) Adisd] met b e /b 4 9
S ol cdE-22 Agas) ATy

A Ael =l o7 AT EAM°Am0ﬂﬂw¢E@EQ %E%%N@ﬂ%ﬂﬂéﬂﬂﬂ
HEE FA S AU U contextvarsE FRFAHAIL.

contiguous (A<%) ¥ 3= A &S| C-AZ5 (C-contiguous)©) A EE T ﬁﬂ.—(Fortran contiguous)d W] Aot
AARZYTH AL HHA=C-A&5 o HA 2ES ALY U AL v Dol A, FEE2 A2 A -3}
3, 004 Al &ehs L 52k AP A E w R g o v X = of of It thakd C-2 <5 ) ol A,
HEE F49 CAUZE FEES LT vpA et A A7) 74 wke] Wy o) sHA| th 2 ES A%
W ol A=, A HA A AT} 7 ““LE] L Iasi=

coroutine (% ¥l) Coroutines are a more generalized form of subroutines. Subroutines are entered at one point and
exited at another point. Coroutines can be entered, exited, and resumed at many different points. They can be
implemented with the async def statement. See also PEP 492.

coroutine function (Z. 58l &) T2 AAE SHFE= T4 Z2E T4 async def Fog AoJF 4
11, await & async forE]- async with 7|9 =& =3t ¢ JQH5 U o] 452 PEP 492 9 2] 3

EdE s U

CPython 3}o]# g 2™ dojo] i1 2 ¢l 78 oy, python.orgoll A Wl = F Ut} o] &L Jython ©] 1}
IronPython 7} 22 thg A5 78 E F 27} 912 olf & ©] “CPython” o] AUt

decorator (W] Z #|o]E]) T}E T4+ 5 E8]F = 3|, 5 Qurapper EHS ARSI vdor AR
AUtk dZ g o) e 2] £3F o= classmethod () statlcmethod ?Jl/]D}.

el 22 &A A 2 d B

.4
b7
b=
0

L

ohohe B Ao E ugo R S5
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def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

22 lge] FeaoE SA3HA B & A 2 Y Utk dlZ# o] g o] T §F ] A S Y82 T4 H Y
A A o dPAE K Ut

descriptor (C] A3 HE]) WA E __get_ () o]} __set_ () O]LJ-_delete_ £ Aolst= AA. 29
X oJEH E7]"3V\3%]Ei°]fq1°1 PRE I =58 A F8& oyt BF,abs ¢
L, 2 A, A A S AFSE o, 0] Sl /qﬁil"ﬂ b A€ 5y A B
b7 Y23 gHW, Gt UATHE WA= 55 3l 3= 212 s}o] o
i3t 22 ol G4y, &, HAE, :E-—ﬂﬂ,—g‘iﬂi ]"1 , 2H 8 wHAE, FFHs FX
S B 75 V2 E olF Y7 WlE P YT

Y23 HE 9 HA =S o & A g Wj-8- descriptors o] U3 T}

dictionary (94 g]) 429 71E kel th&A ]% A 8] G (associative array). 7]= _ hash__ () <}
_eq () WMINEE ZE EE AAZLE A5t BollA siA et RE YT

dictionary view (94 2] H) dict.keys (), dict.values (), dict.items () HAE7} S8 FE= A A
== 9A4YE Fe BEUTE o]AE2 9A Y & E?'é"ﬂtﬂﬂ%a?l% Al-sst=d, 94

el 7k g o, 7P°lt“i§‘r—‘§&g§ﬁ‘:‘r%—‘£%ll4‘>} gy fE Sdd e AER A HY

list (dictview) & AF23FH FH Ut} dict-viewsE H A &
docstring (5 £29) Fel2, B, BRI 3 WA RALSE Yehh £49 A8 L. 29201 A
o = FAE AT Aot el g AAH A SR ZH;H A, T4, BEY __doc JEZRER 444

Utk AER AR AL Fol AT 4 Qome, AAe] AUAE AR FHA FodTh

duck-typing (9 €}o]F) &n}= 9l O|AE 7HH A ddet=d AAe & BHA e 2Ty AF
d; Al T3] WA =L o %E 7t 25 AU AR %HE}(“OﬂﬂaﬂolL*ﬂﬂa 2 2 e o}
5l 3 o]
A

_4

W, S 2 etk B | eS|l Ag FxtoRM, 2 AR TEE YRR
o}al—a‘l-oiaﬁ_ﬁ_oi/“% 7R 55U g ElolH L2 type () ]\/]-151nstance() S A
£ 5151010 (S, €] Ehol o] Sl 9] =l b ele = 9ol 50 shob du]ch
hasattr() AANGEAFP 22 89S F Ut

EAFP 32 R t}= 84 & 1317 7} i ¢} (Easier to ask for forgiveness than permission). ©] £3] & 4 9l+= 3}9|
0 nY AR, SHIE A o Ee REe] £AE 1491, 1 0] BelH o9 8 Fa
Z-3stal wh-E AE Y2 W2 tryStexcept 2 EAE S AP Yt o] HAY 2 Ce 2 thE
RS QAojoll A AL AFEE £ LBVL 2 ehel 7 vl 5 U .

expression (@ 2]) old o Fald 4 = THAA 27 th & 2R T,
NEPHE WAL, AR, BB 0L S Eo
Qdojghtjz Ao, BE Qo] THEEO
s B4 Eo] YT vl e £ o], 84 o] o,

extension module (23 2 5) C U C++E ZAAEH B &), 3to] A9 C APIE A& A Ao} AF&2F &
o 4% A8k

fotring (-8 744) £ U E0 B 2ol $9 $A4d B ES Tal SRR ol Fa e, 29 24D
gEE o 2dEd Yt PEP493 HAlQ

23
e ﬂllo
>,

O
PAUREN
florlr
o

file object (3} Y A ) 35 Ao ﬂ]éﬂ g R A API(read () Ywrite() Z2 HAEE)E =g +=
AA. AR By ol whe}, 5t AA = AA ta3 g -ﬂro‘ O]‘)rD}E A AU FA A (AE
Sol, m 2, Al W3, £, stol 2, 55 & BALE FAT 5 AU 32 A7

= 934 F AR (file-like objects) } 2~E F (streams) °]| 2t = EH T}
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AR zE A RRe 3 AR S0 %
e 9. o] 59 Aol At io
open () & 2& AYYrh

file-like object (3} AA|) 1< 72 4] 9] w523k 2,

finder (3}1t]) dXEF RES S =0 & 2281 A =3 AA.

spol# 33. o] 52, F F /Y 3 E 7t 55Ut} sys.meta_path & T AFS3H= v EF A 2 If2l T
9} sys.path_hooks I} &7 AFR 1= 4 2 dE ] 9}ol.

o] ZhA) 3 U] 42 PEP 302, PEP 420, PEP 451 o] Y- T}

floor division (4= YA 713 77k A4E WSt 314 YAl A5 UxAl dakats // ok dE

Eoi,ﬁfa*—.‘ 11 // 49 227 AR A UxA2 2,758 EHF YT (-11) // 47F-2.75
S WH g -30] Foll f-3l oF Tt PEP 2385 B A 8.

function (352) S& Aol Al o S EeiFE A9 EHE. QLAY L ol 4y <A 7 ALE £ &,
vit] o] Ao A= 4 stk v 7] 2 9 v A = 9} function AT B A L.

function annotation (34 o] - €| o] ) <= v 7 41} w3 2he] o] = H| o] A
T oicH o dE Ut o R 3 JE E AREHUTE: & E9, o]l ¥+ F N9 int AAE Hot
= °‘ Aoz 7Ie L, Ao int ¥I3 g2 & Aoz 7 g Yk

o, W (raw) ko] 1 2] 5191, 93 = (buffered) vFo] vl 2] 3
EolA] A BUth 1Y AAE BEL FEAL PES

fn T

rlr

s}
T
o

-

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

S o . H| o] A 2 2 function Z ol A A4 g T}

o] 7158 AHY3l= g o] =H o| A 3} PEP 4845 I Z 314 8.
_future__ =207 AR Qe Z e TR A=A A V)5 E

2E.

__future_ RES YEESFIL I HFTEY FES Tl Al 750l AA Aoz dojof F71x

R, AAFE] 22 0] 7|2 0] H=A & 5 d5Uth

[kl
filo

25 A=F 5= 7S

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

garbage collection (/1] 2] $:7) ¥ AH851 4 9 v R el & Wb S AR sl e Bx 4 £43) %
S AASL FZ T Y= & A A E S8l 7HRA S AE S F Y TR A AT =
go RES ALEHA A = Ao

generator (AU @ o|&]) Al o]E o]E g olH & F8FE TF. At A5 H Hol=t, -9 ==
UEFyield BAAS XTI Fo] YT o] FIEL for-FZE AFE S A U next () T E

2 ulo] sl Ad 5 gl
BE AV o g 58 7tel 71 A e, of ¥ o A Al e o] | o] Bel o] e & 7bel P Th o £ 5he
)7t 25 A) e AL, AT BB M BEFS AT
glole]) AlvieolH Tt itEs A
= © g Fohsta, 1929 (1 MEET 7] 9 uy-
A AEE 719Utk Al d el ol g olE e olg 7 A, Wt e
A2l gh4ot ohe g Y oh.
generator expression (A U & o] €] 3% fﬂé}) SlH P oHE SHRE 234, 22 W45l ¥ E HoFl= for
A ST is ol Holl B QU AN AW Btk 2FF BN IR T4 E T

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

generic function (AU F4) 2 A4 A2 0hE FEof s} 7AW o] 42 THE 4. B2 )
ol T@e] ALFBA L vl 2w} X darelZel 5 24P ek

A yauzx] £0]3 &E7} functools.singledispatch () Bl Z 2 ©]E] 2} PEP 443% B A 2.,
GIL A9 olgz2E = & HA L.

global interpreter lock (A9 Qe Zg|g] &) 3 Hol| 2 & sl}o] A =7} glo] M Hio|E F
) 19 (o 91 E1 5 e} AR HALE. (aicesh 20 529 4 HE L TH o)
A7) 2] FA A% A 920 ta] HAFHES BHE o] A CPython 7 A2 T ah A B
Az E AAE A2 A2 JdEZHE tF2g =367] A ves A, v Z 2 A A]
ﬂﬂ%ﬂ%%ﬂHA 1o RE2 5 AT

87, o 3
o = GIL° t‘}a%}

(R 9 v AsHA & Hl ol
'6}% 34719] =2 AF A )A %;ﬂ%tﬂ =3 E‘r"‘ JEHW %‘—C’r/l oy ﬂ 0}7}

bt }‘1:1

2, [k
N

2% 47 A2ko] obd AT S AHE

lo

hash-based pyc (3] A] 7]¥tpyc) &S FHE 317 8] G 2 3
3= vlol E T = 7] A] 5} Y. pyc-invalidation 2 ZFZ 514 &

hmmm“VV}>ﬂﬂﬂ%”1§ﬂmaﬂ%tﬂn e 23 (__hash__() WA=/ B2,
D]'E 7“11194—12]] _/,\— %10131( 1}“/\-]1:7]_ -‘;1/]]-/]_ —H}‘] 7]--—'6]—\:]—]_ \41:]- 7]_‘:]_1 l:]]
== ;A 7 s AA S HAE 71—O 71—o].o]; aas i

HA] 7he e AAE gAY 71U AT AW E AR 5 QA Sk, o] A E FREOl WR A
o NS g7 WE g
R stol Y B WA AAE2 Al 7Feduth (BI2EY 94 e 2-2) 7 AH oV &2
A U T (0] L frozemset 2+2) B Aol 5L 15| R2Fo] HAl 2wk o)A
FeFUth AR A o] A2E A AAEL 7| R A 0 2 A 7heFuth (RF7] AALE Al
Blue) BT thEgy v 2E 1, A e 1id () & HE 9Eo F Utk

IDLE s}lol & 93 53 H‘Q’ 317 (Integrated Development Environment). IDLE-2 I}o] # o] 3%
weler Az A0 #7190 olEm el g $7eo.

N
=
el
r
=

immutable (B¥H) 7 A E S 2= 4. £ A= A4 EAYE, F2L 23U oA AA 52 A
A2 4 AFUth A B2 A E A AAE HEo]of Tyt WA b= Al o] 9lojof k=
oA 583 IS FUh dE 5], gAY 7

1mp0rtpath(° ZEAR) A2 7| aoly 7t dTE T RES 2] Yo AMEE= FALAE (EE AR CE
) o B2 AR E =50 o] AL EY BEEL HE sys.path ZHE FYT} A vk A B 9) 7] %] 9]
R —‘%E ﬁH?l A9l __path_ OJEFREZRH & FE JFUHY

importing (%1:—5%) St RES slo|d FE7L T2 R EQ oW FEo M AHEE 5 JEE F= Eal

A7, MﬂJFWﬂ]ﬂiiiﬂﬂﬂﬂq.

mteractlve(tﬂﬁ}fg]) stol W2 )543 QlEj= lcdl, AEZelE nEx e AT BHAL
oaﬂ¢ﬂléﬁg;%aﬂ%%¢QW%%ouwﬂﬂwﬂﬂﬂmmo%@%wws@
Fee) 2ol Ad s A% AT 5 QFUTh. A okt & AAEAL RED 714§
Solth s o1$ ZE 3 3 AU th(help (x) § 7193441 2).

interpreted (IE| ] E] =) vo)= 3= Asalelo) £ wo] 1 3ol 8o A7) SAY, ol e
A3+ dlojzh objet A Lol B AoiQIUTh o AL WAHOR Ay HAL WEA FIE, 22
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sge A A8 4 9

Slo)t BT ATl o] bt &2 e g =7]

interpreter shutdown (21 €] Z 2] €] %E) %=

f
0,
v
rlr
YA
jinss
T
v
d
kI
fr
I
i o
o
TN
An)
3
3
ol
>
o
)
N,
Ir
ok
D)
=
ro,
Ay
[k
AU
v

2ohehe 29 ¢ W2 ul, ol d ez el E = S0 A 7o) 1
], BB o 4 SR Y TREN L2 BE FFH ANES WAH O ok
8, pal A A7 8 o] W B E T ALgA 9 33 At weakref o] gl T =S AP S
AAAD S &tk 5 A7 o AaE s nEE The o952 whd 4 g, 17 e] o 23}
EAUE] 8 153 88 4 27 AE (£ ol 2ol el e mEol} A2 A E I .

=l
=
rr
P
zo
<
o C

)]

AN

2 o}

e zeE $EO FU AAL ADH L _main_ BEo}AITYE AL
] L BE

U

iterable (o]E)2] &) WSS 3 Mol SHA B2 5 5 Gl AR o) H e el o2& BE (Qist,str tuple
) ADL YE, dict 2L BE 0 A2 FE, HD AAE, _iter () hAD~AGE 7
FE_getiten_0) AN=E HA BAT 2E e ANl A
GERE for £l 489 S 9T, AULE BLL ok HHE WL R (eip () map(). =) o

/‘}%—%i‘rﬁl’“bli}. olH & 7<ﬂ7}141%‘?}$lter() ol

2l g
EHE U o] O]E%Eﬂol'ﬂ“ BHEY AL T W AXE T %E?&WD} 01‘3 %% /\}%Q uf,
BE2iter() Egﬂﬂ‘/‘r ol olH AAE AH thE B8+ UFUTH for F2 ) AES o9
S tAlEA X} o7 FFEH, FEZE S 5 oHAHE FotE o) F sl HFE UYL

olE g ol B}, A] A, AL H o] = A Q.
iterator (o]E]#o]E]) TlolEl2] ~2EHS BHAFE= A o]E e olE 9 __next_ () WINEE W B Aoz
TEIE (EE 141” < next () 2 ALEH) 2EH & FEES AU E 22FUTh ¢ ¢
Akol ¢ o]Ei7} S uj= gl StopIt ration o9 & 0‘27‘143}. o] 21 ol A, o] El & o] E] A A=
A2ZE 1, o] %9 E'_ __next__ () WA E $&2 Stoplteration o9& thA] 27|78k g
ol Bl & o] B} = o] ] &f| o] E] A A Z}"J S EHFE_iter_ () WINEE 7HA Z o] 875 7| wZ o, o]

H#olH = olH e Eo| 7| & ota thE o|H e EE5S Wolsol+ -‘?"’?'— Lol A AREE £ F YT
Z83to o= oy HY oJH Y oS A Ed= ZEY YT (list Z2) AH oY AA|= iter ()

2 AGstAY for Tz o AFSE ufuitt A o] B o] E] & e Y T O]ﬁ 2= ol el g o] Ef o] th 3}
A e ste] A o, X o] gl @l o] A of] A& o]u] AZH olEH o] H & FHAA, W AE ol A -
HolA vy th
typeiter o] T ZpA §F W &-©] Q51 Th

key function (7] ) 7] S == Z ¢ o] A (collation) T+= A H (sorting) o]} HH < (ordering) o] AF& 5 =
e EHFEZHEYYL o & £9],locale.strxfrm() S ZAL EA PSS W= A 7|15
Tte = o AR YT
gto] Mol W =77t R AE o] o EA A Ao A A Fol =R & Aot f38l 7] & HotE Ut
ol AEoE=min(),max (), sorted (), list.sort (), heapg.merge (), heapg.nsmallest ()
heapg.nlargest (), itertools.groupby () ©] A& T}

7] & HE=de oy ol dsUTh dE 9], str.lower () MIAEE AlolA & e
GEE A9 B4m A5 5 AeUIT FAA O, o] B lanbdas AL UE SE 0
g, old 44Ut lambda r: (r[0], r[2]). =3 operator wEe A Al 7 Be AAAE
A FgU Tl attrgetter (), itemgetter (), methodcaller (). 7] &¢4E &L /\]-3‘6]-ﬂ o
) 3t o]  Sorting HOW TO & H A 2.

keyword argument (7] ¥ & 21z} 21} & H A Q.

lambda (¥t} =2 o gto] LA &= st 134 07 TAH o] & Q=
= EHL lambda [parameters]: expression YUY T}

LBYL % 7] Aof X 2} (Look before you leap). ©] T ~ElL L T ZE oy 23] & 317] Aoj HA|H o2 AFA

2452 AU o] 2842 FAFP U A R 3L, W2 if 2o EA 2 S A o1 th

o5 28 = S0 A, LBYL W& “H 7|7 “H 7" Il BB 245 W57 2 s1del sk

& 59, ZE if key in mapping: return mappinglkey] &= ZHA} &9, 31X 2 23] A,

e

eHol B g 48 BE
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T2 28 =7} keyS mappingol A A A A5 5 A5UTh ol H of
Aggowm D 5 A5

list (2] 22) W7 sfolwd A 72, 12 o] Foll £ B8, Aol 3 AA|27k0(1) o] 7] w2, AR B A=
(linked list) H t}= t} 2 o] o] v A} AL ok

list comprehension (2] AE A= g3 H) A A2 QA5 HAR T YRE Xsty 1 2HE JAER %Eﬂ

Z‘—7]—756P‘ﬂl-,j result = ['{:#04x}"'.format (x) for x in range (256) if x % ==

] £ 00014 255 Atol ol gl A5 1635 (0x.) 5& st TALY B2EE UF YT if
BEAEE 5 92 th A, range (256) 9 T ZE 247 AelF T

loader (£t]) 252 2E3F= 24, load_module () o|gte o] 52 MINE=E Aok FUth 2H+=
= voly 7 28 S5 Yt ARAISE W82 PEP 302 &, &4 e Ea lmportllb.abc.Loader
%E*ﬂfﬂ_.

magic method (W] 2] WA &) 5= v A= o w3414 Ql v 3k
mapping (W] 3F) 499 7] 23] & A ¥ 3t Mapping ©] U MutableMapping A #l o]~ A o AR

HAEELS F35tE AdH o)y AA. o]Z& dict, collections.defaultdict, collections.
OrderedDict, collections.Counter ‘3 = 4 95y

meta path finder (W€} 2 5}Qlt]) sys.meta_path o] FAAo] FF+ sl vgt A& s+ 4=
AME2] 341 o A-E o] 7]+ AT T U T
HEl AZ2 37 3= HAEE A= importlib.abe.MetaPathFinder & X g
Yt

metaclass (W€} Zel2) S 29 S S =S ol &, Eda
E52 VUt Hlg @A o] Al RS Hopx S AE vtEE AAdS
A 22y A5 7]E:r”§§ AS Ut stol A& t
~E0E 5 e a ,MD}. o *}31}01]ﬂlL JETIE A 2

- on

£ SOlY EAFP W<

N

S

B
k)
=
=
o

a M
SO AN B R ASE TR S OE Ao A B el
metaclasses ol 4] T} XA 3 U &2 3¢

method (W] A &) Z 2 uit] okojl A A 9] . =
A= A AR A2 (BE self S B 2 JdAdA AR E s Uch §5 9 S HE 235
== KN

method resolution order (M| M= 274 <A]) WA= 27 A& ﬂ St S W E A= Hola Z
50 AU 23 Dol A5 E vhol A Qe Z el o] AL§H %312 59 A & 18-S The Python
2.3 Method Resolution Order& H W 1t}

module (2.§) o)W F=9] 243} 9l & wshe A4l REL o9 soldl AA S B ol F F0L
71—/\141;} _01_“:/] xe}q]_/]—HJ]_o]y\qoiicgqq_
714 = A2,

module spec (R E A2¥) 25 230 AEEH = o
importlib.machinery.ModuleSpec & Q12" A,

MRO WA= 274 =4 & BAL
mutable (7}H) 71 A A= gho]l & ¢ AA R id() = LATFA FAEYL 2 E HAL

i o
rlr
%
> oy o
[
o My
B)
[>
1o
ro
[>
rT
[>
1o
2
m
Ach
o 4

named tuple (U] Y E 5Z) The term “named tuple” applies to any type or class that inherits from tuple and whose
indexable elements are also accessible using named attributes. The type or class may have other features as well.

Several built-in types are named tuples, including the values returned by time.localtime () and os.
stat (). Another example is sys.float_info:
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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

Some named tuples are built-in types (such as the above examples). Alternatively, a named tuple can be created
from a regular class definition that inherits from tuple and that defines named fields. Such a class can be written
by hand or it can be created with the factory function collections.namedtuple (). The latter technique
also adds some extra methods that may not be found in hand-written or built-in named tuples.

namespace (°]5 57hH HE7F AR = A4 o5 2 9V EE AP YT AAldd T HE o5 T3
(FIA = A Bk ofby et X9, A, Y o] 5 &3] AFUTH ol§ FH2 ol§ &< FAA
EEAS ALZULE ol & S0, &5 builtins.open & os.open () & 159 o & F1tel 93l
TEHP YT E3L o] F2 oW BREo] 58 FHIEAE 2B HEAA M5 74
BHE4Ao 222 ZYrth o & E0], random. seed () == itertools.islice () 81 29 1 &4

E0] 247} random I} itertools BEl o8] F3 = -2 o] W& AU

namespace package (|5 37+ # 7] X)) 22 A E 371252 AE o] 2R 7] 58 PEP 420 3 7] #]. o] &
7N 2 A A AAVL e = AL, 58] __init_ .py 3ol flermE A+t 9 7] 4] &=

EERS]oY

2E X HASL.

(3
oX,
1o
=2
>
e
Bl
et
L
N
ol

nested scope (ZEHH AT =) £

58, o8 o), e F5 Uy 2
3 FHP 20zt | RHoRE FEW ST

Pt g Frel e WSS 228 5 dUrh
[e=]
l

2, e 54 Gthe Ao 2o sk FUTh A WSS L b R 2mmel A g1 LUtk
MAAA R, A WS ES A ol FVeIA 934U nonlocal S MR AT I AE AL

S etatuet.
new-style class (3 2B Zejs) AZ S BE Sehx AMo] ASHT Yr s
g 2719 vtolA o ! B
__getattribute_ (), FH;E AT, 2 E HA B9} 22 Ftol Mo A F
EER T eI
object () A]) el (1EZHE =2
2 o A5 A o)A 2 A
package (3]7]#]) A B RESo|th A7 HCE AH 7 A5
7] A= _path__ o|EFFEZ} = vtold REdYch
At 714 o] 2 B2 971 A = HA L.
parameter (M| 75 T (= WA E) H ool A FrpTh ke
st ol 22 AEHE. b FR7Y WiAAEs 7 ds Ut
E (positional-or-keyword): ] 2] A2\ 7] 9 = Q12 2 AEd 4 &= AAE AFFUth
o) A0l 714 Wehe] wl ARSIt o & Sof ol A foo 9} bar:

Y
k]
ol
DL
=
>
I
©
o
o
(i
td
rln
o
o
o,
H
=
td
rln
4r
[>
u
ne
iy
o)

+
30,
rr
ro,
>
kA
rlr
2
rg
oM,
o
rO
kY
gl_[g
et
N
o2

.

def func (foo, bar=None) :

o 9 X-A & (positional-only): QA 2T Al-52 4= &= AAE A FFUTh sho] M2 9 x]-1d-§ vfj 7
HEE Aosle TS 203 JA G Uth A o i F 52 AA-AE A&
ZrE UL (A & 91, abs ().

s 1N E-AE (keyword-only): 71N EZ2 T A5 2 = & AAE AA UL 71 P=-AE& v
=3 oo mi/ g B2 oA gof shute] ZPA-9 X vy« E a2 2894 Fel g
T As YT A& 5o, thxol A kw_onlyl &} kw_only2:
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def func(arg, *, kw_onlyl, kw_only2):

» 7H¥-91 %] (var-positional): (FFE AW 5ol A o] v] WolEe] A 94 A5l Ha) A5
% 9 AA A5 99 AALE AF AT oA vl A5 w94 o] ol * & Sl
ol 398 5 ABUTh A8 Sof theoll A args

def func(*args, **kwargs):

« PR E (var-keyword): (T2 Vi RS0 23] A o] u] WolS R A= AAFE ol T 5)
A3 5 Yt 429 NS AYE A4S AFFUE ol A A A o) 5 <+ &

5,\_
Qo] Boja] Aol 4= dF UL dl & £ 9] ool A kwargs.
WS A AAEL 95 7| Hzmul ol gt B A o] AL D4 A AEL 2 AT 2 9T

o1z 8o &, QA xLo} wlj 7| H =9 xpo]of L} L +=FAQ A&, inspect .Parameter Z a2, function
4, PEP 3625 R A 2.

pathentry (A2 QET]) 2= 7]¥ 510t 71 Y2 E FREES 7] Yo Tt Qe 42 A st
.,

A=
o)
%
A %

= XN
A7 dEF gy Eo A= HAEEL importlib.abc.PathEntryFinder o Y34t}

path entry hook (2 QlE 2] &) sys.path_hook FAEQ J=ZEAH, EH A2 AdED A EE
=S ¢y Ydud J2 JdEF Iy E EHF YT

path based finder (% 2 7] 5pele]) 712 vt 4= sHolel s 5 shupeld], 42 F= oA BE
Y.

path-like object (B 2 F ) 5t A 2d A2 &5 e+ AA. A2F QA= A2 E YEW &= str
bytes A o] At} os.PathLlike T2EZFS 3= AAYUrTh os.Pathlike T2EZFS A Y
St A= os. fspath() 58 EE0 A str Urbytes A A|2E 22 Wgkd = 5yt
thAl os.fsdecode () 2 os.fsencode () & Z+ZF str Y bytes 235 BASE=H A E o+ A5

Utk PEP 5192 =95 iU th

o

o
B
oy

PEP 5ho] 4 7] 41 ] ok, PEPL= 5ol AR Elo] AR E A Z8A L sho] W B 1 T2 A& EE $70
e AZe 7152 Agshs 44 EAQUTH PEPE Aok 75 t @ 1128 71& A E 2 A
A28 oF ok,

PEP= T8 2R 75 Al st Ao that AFUE e
7 =

2 +23km shol Wo] Sof7t 47 2
4e RN BEZ] 9% /)8 WAYZ AUk PEP A4 AL AR

=
AFUE ol el & F535kaL Wil

portion (£ H) PEP 420 o] 4| A2 3t AA T, ol & 87 571 Aol o] upA 3k Shibe] Cielel 2o Eol gt
St S 0] 41 ip h ol AFH = A= 7bs g Th.

positional argument ($] 2] 212} Q1A & H A Q.

provisional API (Z+A API) T4 API= & glol B 2|9 I 7 53
o} AE s o] 20 F ME}7} o AE] A= kA v, A A o] 2kl EAH = § T Nl AtEe]
A7 B B o] §AH A g WA o] Aol 5= Ytk 1 W7
ol A= e AT — APLE ZF37] Aol 3 F ooty 2
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o) Artt EF holEelelzt L A FO FRE AA LRol BB A FLFAY F Y=
U B A8 082 PEP 411 HW g Ut
[e)

provisional package (Z+A 2 7] x]) &7 API & B A L.

Python 3000 (3}o] % 3000) 3}o] % 3.x wiaE 24Q12] ™ (W7 39 wi2 71 A njef o] o]ok7| | A& vhEo| 3]
o] Zo|t}) o] AL “Py3k” & Zo] 27| % T q,

Pythonic (}o] #t}g) T2 Aoj S A dubE A NP ES AFESIA T =8 3= thAl, slo] 2 A ofof A
71 A AR E £ ol B ES 77kl 2 ofoltoju I E 27} o & o, Spol oA AFF 2=

AT E for £ A3 OJEE B RE 802 FYIIE ATk e Be oot oldl
5o FAEC] 9onE, vho Hol 058 ke AREL Al 24} A E & S Gtk

for i in range(len(food)):
print (food[i])

2%, sho] Arhe WY& oI5 th:

for piece in food:
print (piece)

qualified name (J 1315 o] &) REQ A 2FZ oA REO AYH ZFH 2, T, A= ol2=«“F 2~

EHAFEHOoR F2H o] 5. PEP 3155 o| A Ao gt H 4 st Fefj29] Ao, B34
oL A o) 23} 2L
>>> class C:
class D:
def meth (self):
pass

>>> C.__qualname_
o
>>> C.D._ _gualname_
'C.D'
>>> C.D.meth._ qualname_
'C.D.meth'

BES 7tE 7| =d AHRE o, A3 AF3E o) 2 (fully qualified name)S RE R 7 7| A 5L £ T
SN BER Ve Jo2 "'—ﬂ% O] YuFYth 9 E £9],email .mime. text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

reference count (R 314) A Ao o3t F=x29 7S, 7“?1].,] | ’“7]—0 o7 Wol X, v &g s} gy
Utk 22 3¢ 332 gtz oz go]ld F= o = QZ] = %}7\] , CPython ?‘544 A e APy
sys BE2 5 AAY Fx A +E 585+ getrefcount ( 7‘*431'1/] th.

regular package (JF 7] X)) _init_ .py 34 X33t T E“Ei g} g2 AT A A 7] A.

olF ¥ IH7A = HAL.

_slots__ Z YR AAQl, A AEHAAEYFEES HSHFHS g AL AAEA G E
11]74‘@33’3‘1 HR2 e & A= 235 FUth A7) 7]+ A g o] Hla Y2 SHlE A AFE-317] 7}
Z 712 L HolghA], vRE o vAs 28 28 T A] Bl £ AAEAT Q= EWEHI AL
S sl= Zlo] 5 UL

sequence (A|F2X) __getitem_ () 55 Uﬂ/ﬁ ZEFO AT AIdAE A2 Q4 ANAE X Y3},
Al 2] dolE EHF+E=_ len Uﬂ/ﬂE% Aojsl= olHHE 22 WA A AAES YEE Y,
list, str, tuple, bytes 7} 01—1/]1’/} dict TE3F_ getitem_ () Z__len_ () & AA3A v
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23)0] A2 A A9 9] B0 718 ALgel7) Rl A2} ohe) BjP e s HF AT Aol Fe
sfok gk

collections.abc.Sequence A Wlo]| A ZF AL getitem () F__len_ ()2 do]A &
A FHE QB FH o]~ E A 5l= F‘ﬂ, count (), index (), _ _contains__ (), __reversed_ ()&
F7 Ut o) &34 AE o]~ E T3S F S register () EAMEHNA YAH L2 SET F UF

Y.
single dispatch (42 T] 25 x]) 73 0] ahre] Qlxbe] Yo 7| xe) A ARH = Av 2 24 tas A B

FEy.
Slice (&2ho] ) HE AU o] QRE FHAE A, Sebol Ak A8 2TNE LA UL ABHA BEY
t}. variable_name[1:3:5] fﬂﬁé, ] SHAA A Ao AE F2o2 Byt tgiEs (B

[
2FHE) Z7IH S W F AL R slice AAE A FUTH
special method (55~ Wl A =) Fto]xlo] Pof o A4k, QA 22, AT o FAIHC=E QEQ WA E.
olF MIMEE F /Y €EE AFLA EUE o5& #A d5 Utk 55 vl A =+ specialnames Oﬂ
AR ‘ﬂ"é‘ﬂxﬁ O]/\‘/]f%
statement (=) -2 A9 E (ZE9] “EF(block)”) & FA5H FEAUTE 82 594 o] AL 7]9
tE 7\}3-75}? 04?4 7HA F2E F9 st YT 719 if, while, for.

text encoding () AE Q17 4)) FUTE EXE S Hlo|EER Q7 Y3st= Fd,
[}

m

=

text file ()2 5}Q)) str ANE 93 L 5 9 52 A4H. FF, 92E 32 44
EAEYLS AN LRI G iE A5 & A% AL GUh GAE FA o2

— B =

= 'w') 2 49 999, sys.stdin, sys.stdout, i0.StringI0o 9 AAEHAE & 4 9IH LT

el E AR A & 9T & 5 e 5L AR o) el vlo] e e £ FEeA L,

triple-quoted string (3 w2 % & FA1Y) W23 ) U A2 O) M M2 S8R 2AE. 23
&3 R YA AL §le 715 S AlE A = AT o8] 7HA] o] froll A £R 7 JlF U Th
]’\71] o]z QZ] %} a%u}%i‘% SR E TAE ol 2 = JEE 5, AE FAE 27

type () shol 4 A7]9] &£ A2 AAFITH BE AL Fo] 5 AR
Ve e E R A A S s (o S gy

type alias (3 o ] o)) B2 AW Aol ]I 5te] W50l A= o] 5
Qo Qelol 2t 3 AEE Beslsts o R8T o8 U

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplelint, int, int]]:
pass

sohest 2ol § 97 47 BE 4 5t

from typing import List, Tuple

Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass
o] 7] 5& A 9Y3t= typingd PEP 4845 F 2314 8
type hint (3 A=) W5, Felo o el HE R 4 ol hAS U uke g A i Fe AR S o H|

o] A.
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Y SlE = A8 Aol w mlo] o A A A= FF Ut AT A 3 £ =50 783 IDE
gz AL YAEF S FHYLH
A9 AeE ALdeta, A9 HEy, FPa JEHRE E 49 3 JdE &= typing
get_type_hints () & AFE3lo] AN 2T 4= 5Tt
o] 715 A3t typingd PEP 4845 IR 3IA 8

universal newlines (FUHAE & 37) O3 T2 AES EF 29 o2 AA 3=, H2E AEY S )4
ST Y2 NS EXFEE '\n', A== I "\r\n", AL M N EA] FH '\r'. F7}F <l
Abg o] B A= bytes.splitlines () 2uko}L] 2} PEP 278 9} PEP 3116 = 2 4] £.

variable annotation (14> o]k E|o] ) My = FP 2 o] ERHEL] of g o] A,
HeEe FdlaEREY ojHolAE Gl tf Y-S A8 ALyt

class C:
field: 'annotation'

W4 ool de YA o R § IR AGHUTH o Sol, o] WSt int g /ML A0 Ay
U
count: int = 0

A o] mH o] 4d #-2 Al A annassign ol A 428 T}
o] 7]5& A Y3t T ol =H o] A, PEP 484 2 PEP 5265 FX 34

|
virtual environment (7} 3 7) Tho]| W A} 2219t S8 g o], 2 A AH A AT L ThE 1))
& 22 T dF= FA ?%SD‘H sho] 4 f = JHﬂﬂ%% AAsHAY e o] =6t
A€ s s, de Ao 498 A9 37

(]
a.
ol

P
L

X
L.

r

venv & HA Q.

o8 AFE. shol el 44k 7| A uho| & B Ak # 7}

virtual machine (7} 71A4]) AZEgojglo g A =]
Feoe o= neg AAg,

Zen of Python (3ol 41 ) 3ol 4l T 19l 22l o) AeH5e] =it 2lo] S o] 58t AHE-ahe o] Eg ol
Ptk o] S t)34y ZETE A “inport this” & YA BT}
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APPENDIX B

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}

o] W2 ABCElE= dojo] TAAZ A Y &= 9] Stichting Mathematisch Centrum (CWI https://www.cwi.nl/
ZFx) 9] Guido van Rossum ol &J3fl 1990 d 0] Zxtol] whEo] H5UTh dho] o= th2 AHEE9 B2 33 0]
323 QA T, Guido= 3ho] W o] =8 A 2= o} gl Ut

1995, Guido+ Virginia 2] Reston 01] ¢l += Corporation for National Research Initiatives(CNRI, https://www.cnri.

reston.va.us/ FFZ) o A sholH =Y 74] 7, o] Lo A ozl AL 2z EY oS ZA S YT

In May 2000, Guido and the Python core development team moved to BeOpen.com to form the BeOpen PythonLabs
team. In October of the same year, the PythonLabs team moved to Digital Creations (now Zope Corporation; see https:
/Iwww.zope.org/). In 2001, the Python Software Foundation (PSF, see https://www.python.org/psf/) was formed, a non-
profit organization created specifically to own Python-related Intellectual Property. Zope Corporation is a sponsoring
member of the PSF.

)

EE golH a2 I/ LAYt (FI 22 Ao o oH/H = https://opensource.org/lE 234 Al
©). Ao, £ (A v A Y& obguith shol 4 Wi E T GPLI SHF U olele] B thre
Wz e 2ok Aguth

vl 32 32+ s S | Sl 2 2F GPL = 32

09.0~1.2 | n/a 1991-1995 | CWI yes

13~152 | 12 1995-1999 | CNRI yes

1.6 1.5.2 2000 CNRI no

2.0 1.6 2000 BeOpen.com | no

1.6.1 1.6 2001 CNRI no

2.1 2.0+1.6.1 2001 PSF no

2.0.1 2.0+1.6.1 2001 PSF yes

2.1.1 2.142.0.1 2001 PSF yes

212 2.1.1 2002 PSF yes

213 212 2002 PSF yes

2.2 oA+ 2.1.1 2001-&#] | PSF yes
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23 GPLY SRATHE 4L 927} GPLE sho] AL w2 aths 2L o aiA & 5 th BE soldl
Tol A= GPLI} B o} 21 3e] WAS T/ 2% WhEA 3 24 F vl 8L ES 4 97 Tk GPL
5% 2ol AL 5o AT GPL 3o MR T2 £ ES01E 29T 5 7 FUth e A5 124

Easagieg

Guido ] A= 3}of| o] Wi ZE 7hsstAl vhe W2 o F AHA B AAS ol Al A= -H Utk

C2 sjol ol A A5} A T A18517] §1 o] & ok

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.7.17

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),._
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—~Python

3.7.17 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.7.17 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 3.7.17 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.7.17 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made to.

—Python
3.7.17.

4. PSF is making Python 3.7.17 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY REPRESENTATION.
—OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.7.17 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.7.17
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.7.17, OR ANY.
—~DERIVATIVE
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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 3.7.17, 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 THEREOEF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any

(TF sTolATell A%
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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
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

(TH& SOTATl A1)
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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.

A& Shol 41 W ol ZIHE A4 2 ZE G ool T B LA A W SO Gl ehol M) 5219)

C.3.1 W=z EQ ¥

_random EE-2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html o] A U] &
S mEo] Zue REE ERFULL 02 o) 2= 24 adw §7 AQ Ut

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).

(THE STl Aol A1)
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Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C.3.2 427

socket B EL2 getaddrinfo () 2} getnameinfo () T4 E AU T} o] &2 WIDE Project, http://www.
wide.ad.jp/, | A & B a2 342 I 5y

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.

(TH& ST Aol A1)
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THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 H]Z7] 27 AH)

>

o
Fl
%
d
v
o

asynchat# asyncore R o} 22 Fo| AHS

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 REL T}gT 22 9 A2 ¥ BT

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

(TH& ST Aol A1)
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prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 A3 >3

trace REL O3 2 39 ALgHS £33t}

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 &+

wu RES TR 2L 7o) 4GS THTh

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

(TH& ST Aol A1)
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supporting documentation, and that the name of Lance Ellinghouse

not be used in advertising or publicity pertaining to distribution

of the software without specific, written prior permission.

LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML 94 =324 55

xmlrpe.client RE-S The 3 22 29 A3 e

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

o
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C.3.8 test_epoll

test_epoll REL U 22 £ A G =234

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BE-2 kqueue Q1 E 3] o] 2ol thal The 3} 2 9] AgHS ERFU T

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. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

3¢ Python/pyhash.c 9|+ Dan Bernstein®] SipHash24 ¢ 11 2] = 2] Marek Majkowski & -3 o] 3£ 3} of
AFUTh 7)o a3 22 Wgo] Z3E o 5T

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod 2} dtoa

C double 7} 214 719 W3S 93k C &4 dtoa &} strtod S A F 3t 91Y Python/dtoa.c = A A http:
[ Iwww.netlib.org/fp/ o] A €& 4= = David M. Gay2] 22 o] &) oA A= <5t} 20093 34
160 W2 A& gtdol = b33 22 A &d 2 gholAlx g7 285 o] JFUth:

/****************************************************************

*

* The author of this software is David M. Gay.

*

* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

*

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

*

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
*

WARRANTY. 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.

*

***************************************************************/
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C.3.12 OpenSSL

R & hashlib, posix, ssl, crypt & &% A A7} AR = A std F712] 4452 913 OpenSSL o] B
H e & AU Th =3 A5 99l W OS X shol# A2 2 132 OpenSSL Bho| B g AMR S 288 4=
Ao B, of 7]of OpenSSL gho] Al AHRE S 23t}

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-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. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

L T R S I S N S R T S N IS S N S N S S NS S SN S S S S S S SR P S S N .

(TH& ST Aol A1)
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NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

L A I S N S N IS S S S N S N TS N N S S A N S N S S S S N N

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
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)"

(TH& ST Aol A1)
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THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]

L S A I S S N S N S

/

C.3.13 expat

pyexpat &2 WEE —~with-system-expat & 7454 &+ 3, = expat 25 ARES AFE-5H

WEgych

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.14 libffi

_ctypes AL WCE —_yith-system-1ibffi & FA A &= 3 £ H libfi &2 AFE-S AFR-3 o]

dEgyn:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘*Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

21ib B A2 A E 2lib WA 0] YT 2.5 o] A M=o AL 5 flow,

Ag3te] WEH U T

]

3}
=4
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Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

>

tracemalloc o 98l A}25 = A H o] B2 3L cfuhash ZE2AEE 7|ulo g2 3 t}:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

_decimal RE2 YE=E ——with-system-libmpdec & FASIA] &+ 3F, Z 34 libmpdec A2 AFE S

g3l MEg LT

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.

(TH& ST Aol A1)
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THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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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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special, 124
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module
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open
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PATH, 46, 111
path
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path entry (F = dE=F) 122

path entry finder (AZ JEg 5}elH), 122
path entry hook (AZ dEZF £), 122
path-like object (BEF ZAA)), 122
PEP, 122

portion (EA4), 122

positional argument (%] %] Q1A}), 122
provisional API (A API), 122
provisional package (A 3 7] A)), 123
Python 3000 (3}o]# 3000), 123
Pythonic (Z}o] M The), 123
PYTHONPATH, 46, 47

PYTHONSTARTUP, 112

Q

qualified name (F7F3}H o] &), 123

R

reference count (ZZ 34, 123
regular package (A 3 7] A]), 123
RFC

RFC 2822, 88

S

search

path, module, 46
sequence (A]d2), 123
single dispatch (A& t23x]), 124
slice (£&Fo|2), 124
special

method, 124
special method (54 WA E), 124
statement (£3), 124
strings, documentation, 23,28
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coding, 29
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type (%), 124
type alias (& o dgloj2), 124
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variable annotation (M4 o] H|o]A), 125

virtual environment (7} &7), 125
virtual machine (7} 7] A), 125

X
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open, 57

=
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sys, 47
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PEP 1,122
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PEP 278,125
PEP 302,117,120
PEP 343,115
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PEP 451,117
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PEP 492,114,115
PEP 498,116
PEP 519,122
PEP 525,114
PEP 526,113,125
PEP 3107,29
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PATH, 46, 111
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PYTHONSTARTUP, 112
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