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$ python3.8

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

[GCC 4.8.2] on linux

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

oJojALEL oY 22 PAHE TEES 4AT W AL FUTh 2 EAW, o A9 if Fol A5 F
Yok
>>> the_world_is_flat = True

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

Be careful not to fall off!

2ty Reof tiel o < Ao, fEE 2e & BA S,

2.2 QE|=Z2|E2} 2tF

221 A2A FE QAL

7NEH oz, slo]H £A HIYEL UTF802 I F Aoz HFPUth o AaoAE g E
Aojoll d AHEH = TAES 24D A, AEAL 4 SolA A A 5 gyt (AT BF
ghol Hel e 22 ASCIl & Ahet A Ak= AFE-31al gl M8 FEofX = o] & mas 29|
FHUh) o] ¥AEE BF SHE FA18] S8l M 147171 9Fd o] UTF-8 45 14 3] oF 5}, o]
ghdo] 23 BE ZAE ALT F JE S ES Mok it

diads 712 oo Aoz AAdsted, o] A Zo 54 Jeje =4 F5 FobeoF gyt
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# —*- coding: encoding —*-

6 Chapter 2. 10| QlE{Z2|E{ AIE35I7|
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encoding -2 S}Fo] M o] A1 Y3t T (codecs) T dFiho] of Fth
o & £, Windows-1252 Q173 & AFS3I =5 A AsteH, A2 I 599 R} & o] g7 HojoF Ty
c}:

# —*— coding: cpl252 —*-

A5 329 A o9t hn BETF 2 A (hebang)” E 2 A &S 39GUTh o] 9o,
ol

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

2.2. OlE|Z2|E{Q} &HA
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CHAPTER 3
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shol Aol A 342 1A E 2, 4, 2 A A5 20 A olo FUTh R4 L 29 A Lol q AT S5
9L, FH o} ZE Fof e & g5t A w24 2 E Y Sl 5012 5 gtk 2R
JH P o] S HA FAE FAo] ohyeh A FAY BT FA L nse ofu g H ot
Agal7] 919 Zo] 1L, sholdo) sl A8t gk v, o8 U W AetelE | Ut

# 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."

ey
N
N
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g
ol
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>
ofo
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[kl
AC)
o
]
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o2,
off
ok
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N,
o
[k

FLE, >>>, & 7|tEA 8.

3.1.1 =&}
AHZ B L R AN STk BEAS dHe ¢S AU BEA BRe 0
ge}. +, -, %, / QAASL R} T2 AolS (18 Sol, saZol O AR AT Th 23 ()
£ Red A8 T o2 Sol

isN

>>> 50 - 5*6
20
>>> (50 - 5*6) / 4

(Th5 sTeTATol AI%)
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(o] A sl o] A ol A AH)

5.0

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

1.6

B4 (O12 501 2,4,200% int AU £537F = AS (618 501 5.0,1.6) 2 £loat FALTh
o] Zk5 A F oA A FEoll Bl B AA 8] AHE AFJUh

WA (/) & 3 floatE S8 F U A il &2 (a4 F Qo) A 235 o8 // ddAE
g AU e AE do s & A8 5 Utk

>>> 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

stolRol| A= AFA TS ALT o ** AXAE AR T TH:

>>> 5 ** 2 # 5 squared

25

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

oq
[kl
o
[t
[
2
=2
E
>,
i
rlr
e
14
rlo

W5 g YT e S5 ASFUTh o 3% ok B3y
R o

>>> width = 20

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

Wk oS ol 91X 9 ) (S hASHA e W) AHg Sl 3 sk RS o g Do yk

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

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

BAHos AAFUTh AZ e 99 3 AAAE 2 AAAE 5 3 A4

i
>
-
fru
24
r 0

_/'\_
5

o

oo 1>,

>> 4 * 3,75 - 1
14.0

5t e B A, vhAete] AR AL Mg o tdBUTh o] AL Tl WS SHAg A=
A E ), AL ool 74717k % B 41942 o u U o & ol

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

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

Hop S A7t 2 0B R, -3+x2 = - (3%+2) RelA= ol A& -9 7bgUTh 98 4 4 o™ (-3)**2 F

>*

>*

N
-

1
RS
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ol s AHARA = g7 7he 3 A AgE oo Ut ga AH tdeHA AL — woF
IPA b 22 o] 59 A UL E AR TEE 2 W 5
23E Fsdth

int &} float o B3l], o] W2 Decimal oYU Fraction 59 t}E o £AEE XA th Ffol#A
ZELF YT AR 1413}6]'5—7 A=, defE 77l 5 U I JuARE AR YT (S
3455).

3.1.2 EXIH

S WA 2, Shol B BAGE U 4 et of e /A W o2 EAF UL FLuSE( ...
JEREE(...ME S5 dEu BT 2L A9E U 92EE o2l Fue \ &
A8 5 ek

>>> '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.'

Hohe AE T Elol M, 58 4D SRR FelA 91T, 55 EAES o LY AR o] 27 0]
%qumi@ﬁaﬂquuvwam%ﬁqZaﬂwmi*OGLE%AQ%%%ﬁuqﬁmwwl
a%miﬁ%iﬂdzam =E Ao 7}

EPA FoW 2GS EIAHSH 1, 199 F9
AR print () #5E GLEE Aal, o270l JE 54 £

RN

2
et
v
iy
:oll_g‘
_>_
r(
- rlr

M

>>> '""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.

\Holl et Bt 5 BAR AFHA B3 AA Aok, R 2 E ol £ & BolA & EAYD (aw
string) & W & % UTh

>>> 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

BAY 2E P e ole] 2 BT + AF Uk & /b PEe 4F g EE ASSHE ATk
IR0 297 B Ak B0 R BAG 2FH UL ST & ol \ & £of o] B
WAE FE AETh T o
T2 AdERE 2, \nF 2L EF BAES AW FH( ... )Y EUER(". .. "A 22 |7} 21%145}. = 7+
TR Aol F2mFE oA " S ojaA)FE 2TV QUL (FHA T\ £ o]2F o] /\17401”{}\45}),1 EAA-EgE
AU,

3.1. HO|ME A ATIZ2 AFESH| 11
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print ("""\

Usage: thingy [OPTIONS]
-h
—-H hostname

Display this usage message
Hostname to connect to

€ old 2d34E =93k (R AA A

FEA7E A A gk Aol FESHA 2):

Usage: thingy [OPTIONS]
-h Display this usage message
-H hostname Hostname to connect to
BAG S + AAAR o] o] ol 1, + AMAE WHEA D 5 YUt

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

followed by 'ium

r

T AL A HE (5 HEE SuNd A

5) 7} d&a) A YEE 215 0 2 o]o] Zol AUt}

>>> 'Py' 'thon'

'Python'’

o] 7152 N EAL e /A & off B3] &8 s Ut
>>> text = ('Put several strings within parentheses '

>>> text

'to have them joined together.')

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

AL 27 =

{EELEELC TR

=R

= v

hm

B4 ol & s akA) orvich

>>> prefix = 'Py'
>>> prefix 'thon'
File "<stdin>", line 1

prefix 'thon'
SyntaxError: invalid syntax
>>> ('un' * 3) 'ium'
File "<stdin>", line 1
('un' * 3) 'ium'

A

SyntaxError: invalid syntax

# can't concatenate a variable and a string literal

Hes7E] S22 e #AE FHE

2.2 o]of o]l wl + 2 ALg3 of Fuitt

>>> prefix + 'thon'
'Python'

g A (HH AAYPE) B
=9 gL stk Besl Zolst

=A%,
19 EA4

A AR A7 AE 200 P U BAE A
QJuick

=84
Ul

>>> word = 'Python'

# character in position 0

# character in position 5

2o A5 E AU th

12
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>>> word[-1] # last character

lnl

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

>>> word[-6]

IPI

e el Bafl & eold (slicing) = A Uth 8 o] 8 FAE Qe AHEH = W, 2ol &
FE F A (substring) & A+ ol AFEE YT}

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

le'

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

'tho'

A AR BAE B ZYT £ Y, R A BAE 34 2EHA = el FA L. o
W El s[:1] + s[i:] & FFs 2otk

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

Sepol 2 dlE it WY Y
WA ek A W A Bgto Zekol 4 5

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

le'

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

'Ol’l'

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

lon'

Seol 7k SATE MR /15 & A1 e d g BAE Aolel 948 At A
s AUk A A B2 4% ZA0AUTh 0o BAER 2AE BALe 2 82% 2 AL
Qe n o] Fth ol & Sol:

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

A AR AP A 2046 o A E K3, F AR P2 3ok 29 AYA2E5S HolFUh i
ANAjHAY Setolaei gt E HE 293 AA Atole EA=E +A8E YT

o obd e ~Be] B9, F e mE g ol rkE Sehol 2] ol olul s 2he) AUk,
NS S0l word(1:3] & Zo]=2YYtTh

Y2 ghg A A Agse AL e dyh

>>> 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

AT WIS ol Sefol & A At Setol 4wl B EHA A H Tk

>>> word[4:42]
lon'

(Th5 slTeTATol AI%)
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(o] A sl o] A ol A AH)

>>> word[42:]

T

lo

°]

i st

2t

d O — = olgta gt A 2L dE Az e f Ao o st
ol =

4[‘_3;_,

rH. [

WA 4 9l
Jo Ut

R

i ¢

=

>>> 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

te B o] Bashw, Alw vhsojof gtk

rlu

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

>>> word[:2] + 'py'
'"Pypy’

W g len() 2 AR 2ol S5 Uth

>>> s = 'supercalifragilisticexpialidocious'

>>> len(s)

34

o B7):

textseq T AL A DA o dFo|aL, A|FLTF A DS FF Aabsol A9FE U

string-methods Z A} €2 7] 24 Q WS} AAS 95t o 714 =52 Ao

f-strings W3E 234 & 2= 24 <E g5

formatstrings str.format () & & BxFE =YW= Yo vt AR

old-string-formatting ©]3to| A AL S ¢ ALbAL Kol ARGShE ol A WA o] 2o #al F o A

ABHA A¥ e T LU

3.1.3 Z|AE

K

o lo ,
. Hum
52 FF 30
oy et 7y
ot
R

Tho] 4 £ T} 752 Holo) 2 Fiel 83 el 1) A9 E (compound) 412
°l 3 2 (P25

= Rus
A B, FEE o] BF 2L Y

(O, Il ogt
dﬁjmmb

N
-~

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

BAL (29T, O BE WG AU

otk

S)AH

[>

rlr

Ee AdEgsta

[y
ox
]

eol

+
30,
)y
A
ik

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

1

>>> squares[—1]

25

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

&
o
_?l‘,
rlr
=
Ach
I>
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L
o
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>>> squares|[:]
[1, 4, 9, 16, 25]

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

=9 A4 g, gaEs 7h Utk S WSS WA ¢ dsTh
>>> cubes = [1, 8, 27, 65, 125] # something's wrong here

>>> 4 ** 3  # the cube of 4 is 64, not 65!

64

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

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

append () VA= (method) (5ol B A =0l s & 21418 Lol AQUTH & AHg8he el a9 2o
A e 278 4 AU

>>> 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]

Eetol ol Y A% b U, 2280 408 UAR S In, E FEE AL F2A A5

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

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

>>> # replace some values

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

>>> letters

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

>>> # now remove them

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

>>> letters

['a', 'b', 'f', 'g'l]

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

>>> letters

L]

W e len() S H2EdE AgFUrh

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

HAEE AT ST QHUTh (2 PAES EHSE e 2ES BEUTH. o8 Soi:

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

>>> x = [a, n]

>>> x

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

['a’ 'b! 'c']

>>> x[0][1]

lbl

3.1. LO|MS A4 ALY 15
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32 ZE UL ES HESF

28,2928 H3tE AuTe o
S| HUA o] RS AN

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

Qo Ul w NP O

o o B 744 Mz 7% sk Y& th

A E2 oS Y & 25 YFUTh W a &b ol FAICl F 0T o] hAF Yt vpA g =

P BANL ABTH 0 2EO R WA AR ANF U
1

=

jnx

'_l

'_l

D

_l

[l
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BN
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T,

kd
[t

o o

5

Ir
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N R
P
Ir

o N
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4
frof
X0,
rr
fniiy
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zALe 2R Do}
& B o],
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:,Qr\l
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ol
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N
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=

=
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=

X
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rlr

i)

)
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=2
X

> do ©

[m [kl

o |
=2

N
N)
>+
qomm
o 2
%

rr

N
N

1T, [kl
i 4

N E o 2o
2 AZgU. By
T+

o ok [k
I
N

Norfr ot 12

lr
rlo
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i
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N,
~N

N
o
HIEE
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S
o O
L
i
i
£
S

off ﬂl]ﬂ

M (T e (o St
o

d
2
i
i)
rlr
[l
rln
N
rlo
M
rlo
O
rﬂ
lll
il
£

¥
N,
A

=2
X
X
>
N
2
i
B
X
iz ™

R R
o MY
°
T e
19
o

K
2
o
i

2

o] rgh

. "
i)
s

A=

U —

tl, thd o] o] = shutets o] F o] A 7] Aol £ A A o] BF AL Ut

0)°] Fl &t A H Ut Cof mp7FA =2 sfo] W oA 0 ©]

PrE (AH RE 57 AAL)

[
B
il

(]
2y
fllo
[
2
o
<
v
v}
olN
ro
2
>
4
10
2
Bl
X,

2

[o
v

I dgsE AAs

ok Teld ol @ Aoz

o J AUk of clol 4 A-g g
AAAE CoF 2 Ao r BAFUL: < (T, > (2,

WAk

ol 1} & (space) = A ol oF Tt AAlA

>>> i = 256*256
>>> print ('The value of i is', 1)
The value of i1 is 65536

A end £ 28 2ol T = ABLAE AARAL

s e =AEE €

A sk

>>> 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,

16
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https://en.wikipedia.org/wiki/Fibonacci_number

cHAPTER 4

7IEF Mol 25 =+

w1

ﬂd
o
[oh
llf
é
2
Bl
il
o
>,
ofo
e
k]

= &7/ while & &0l %, gto] W2 thE Adoj oA & dnk=
=

o= 7Hg F G 2F B2 if £ Ad U ol E Sl

>>> X

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

x = 0

print ('Negative changed to zero')
. elif x ==

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

print ('Single')
. else:

print ('More')

More

%iyquroqaq He) elif 7} Y
£, B e Bol2 /g 59
W AE = switch Y case B2 thAl

93, else = /,‘j%‘%‘ﬂ\/h‘/]—. 719 E ‘elif’ = ‘elseif’ & =9
o &Y Th if - elif - elif - AlALE THE Ao E oA
ok

>

r> rlr

17
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o

AR ol o 16191 AA CHE) ALBA A o101 A 5 A 245 5
A, kol Ml for B2 Yoo NAS (FAEY EAD S FRES L AAL

olElell o] A BT o & S o] (o] ohu2h:

l?dm

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

24 g o HeoE S B 2L AAAS £AFE DL Sl FHAEE BEY] YEUG
B4l RE ALY AR R £ uE BEAY A AAHS BEE Ao] B 2k}

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

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

4.3 range () &t

55 AQAR A ET B2 AOW, 1 G4 range () 7t B FUTh £9S BFEU

>>> for i in range(5):

print (i)

1

2

3

4

E#2 oA = FEol 2 A g5 Y Th range (10) 2 10709 & w=+dl, 2o] 109 A d 29
FEEES 77 E 2vtE ddAsd Yt "7 o2 %Z}E A2 e AL g2 SRS (524
7FegUth Wl 2 o] Z1& ‘2 (step)’ ol FEHUTh AR+ A= 7HsFyh

10)
5,6, 7, 8, 9

n]
o]
=]
Q
o
[€)]

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

AA22] A 2ER o el o = 12 ¥, e W range () $len() & AR 5 Aok

18 Chapter 4. 7|E} ®l0{ 82 £3




Python Tutorial, £ A| B{™ 3.8.20

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

3 little
4 lamb

AW, 218 of th 22, enumerate () F4E 2 Aol AP T H Y & HA L.

M98 g A4l 3k o 48 Aol ol

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

%2 Aol range () 7t 28 & AAl = B 2EQ AAF F& A AHA g]2E 7} obd Yt o] B | o]
Egu] 4= AE2 FEES TAHUHE S8 AA AT AAR g AEE WEA gobr 3
gkt

o] & AAE o E 2 2 oletm HEUTh FRol 40 071X YA FEEL AL 5 = RAANE
st 49 2B EY BRos ARFLTh Ut for Ro] 18 FEEYL HAH U o|E]
HES Hdhe T o= sum() YUt

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

6

Ul olHHES B3 oHYEL AAZ e 452 ¢ EA FuYth v 9o 2, range of A
PAEE At el tal 22 AU th ol g4 I

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

Ahs 7z Aol A List () of el o AA 8] =el e AUt

4.4 EI9| break 2} continue &, 12|11 else A

<, CAH™, 7V 7H7kol A S8 A& for Ywhile 227 H whA U7HA 25Ut

=
2 else 42 744 4 Y5UTH L} o e B a7lo]uh (Fore] A5) 2] Aol HA
5

>>> 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')

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

~ o U W N

(TH= SoTAT o A1)

44. RI9| break 2} continue &, 12|11 else & 19
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(o] A sl o] A ol A AH)

8 equals 2 * 4
9 equals 3 * 3

(O] AL vl BEYUTE A8 SolThHE: else AL i £o] ope} for £z &7 Th)

FZo A A2 uf, else B2 if FRUE try 9 else 43} )53 Hol ¢ %HE} try =9
olse AL o2} MATA 48 W) ABH 11, F2] oloe L break s A & ) 4B VT
RN U R s ey

cont inue £, 94 Col A AR HU T, £29| Thg ol ga o] Aol 4] A% EE gL T

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

°

if num % ==

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

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

o]
Q
[0}
[0}
Bl
rlo
o
—d
P
ki
o
B
52
oy
<
v
Bl
i)
2~
[o
fru
M
o
o
i)
ko
e
B
rEI
[k
fru
[
i)
o
A
i
ol
ok
1o
o
g2,
filo
2

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

Hade] 2oAE BE o £3) 488tk

>>> class MyEmptyClass:
pass

pass7} AHSE e
o Fel g 5742 “’J—’F

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

20 Chapter 4. 7|E} M0 S8 =3
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=LA =

4.6 &t ™Ho|5}7|

JHUA 2D A9 BEAA B 5 FHE BE S dEUh
>>> def fib(n): # write Fibonacci series up to n

mmn

"""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

Ytk @4 o) 27} 252 A F4 WSS 2o HuEu.
~%gﬂHAHHJ, EM%@%ﬂEbihﬂwﬂ

719 & def
ﬂ*AMH

S e o)
‘ﬂEﬂo]/ﬂTv_‘

oght ok
ox. 9>
O o
fr te
e
N >,
()

L)

o

ﬁ>i>>4. i i
)

o
[ rlo

oY, r_>~_
)
i
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u
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B
e
v
i)
)
o
i}
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>
T
%
o
A
gi
ne
A
o,
i)
rlo

1 e
[>

=

ocstring) OJ\JD} (E/\E aoﬂ EH"%J'X} Al st "H‘Q“ 2 S wlE ol
Sheloh el AR A5 A S ALY, ALEAE

°l
ol iU Eh oo e] Ak REo) ST 3

dﬂjxéi

ftfo

<
T
et
[
m

A

o
ofr
==
X
rlo

) 1R -
-
R
BN
i el
MOPH
i -4
il

> e E ook
-
rr
2 30,
©
oif\
)
Al
g

¥ rlo [ go
9—"

o ol

>

ééﬂo ok
e ?Q
o4y [u3o

=, 10
N

o FA A=, ol A9
QLH x]@ ALE_H] H 0
=z, o7 141%} 01—3—%91 HM%% EJ&HD} :Lam FzE #—L—
SHNE T BTS2 T WolA A gel 2 = sUtH(dd
A B ALY S M= g0 42 nonlocal o7 “éf\l?‘M ok ol ).

The actual parameters (arguments) to a function call are introduced in the local symbol table of the called function
when it is called; thus, arguments are passed using call by value (where the value is always an object reference, not
the value of the object).1 When a function calls another function, or calls itself recursively, a new local symbol table
is created for that call.

B4 Ao B4 o B2 BRI AR Hlo B 35 AR S AAFUTH AE meE =g o] Fo] A
A& A2 Ao B QAN TE ThE o] B 2E B4 ARNE 1D 5 v Fao] o 25
£ 488 $E Jg Utk

kv rln
- >,

2
12
o>
T
)
)
e
filo
i (1T

e

(B 30 rfr b ush of R

r{u
|o
3

finj
o
o !
2
19
i
¥

o mln
|

= global

>>> fib

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

>>> £(100)

0112 358 13 21 34 55 89

02 o] S8 AFL AT, fib 7} S S8 3R &7 w2 47} oy el =2 A A e Al zhe &
S1% Tk AR, return £o| It B4 IS B FUTH 1S GHEE grol /15 B4 o] FhE None
°|2132 89Ut} ()3 o) F Y h. None o] FE 2 § A Gholeh, AF 22 El = BE None G EHE
ARG 2 B A&ctd print () AT S g5 UTh

>>> fib (0)

>>> print (£ib(0))

None

A SHE U4, HH A £99 A DAES SYFE B4 8 AT A% BT

>>> def fib2 (n): # return Fibonaccl series up to n
"""Return a list containing the Fibonacci series up to n.

mrn

VAR =z, A Fzol 93 % (call by object reference) ©] T £-& A A, 71 AA 7} AL= W, &A= I T EA7) THe
WAL E S A7 wWEJUT (01 B 2Edd F5-& F7FgU .

4.6. St M5 21
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(o] A sl o] A ol A AH)

a,

while a < n:
result.append(a)
a, b ="Db, atb

return result

# see below

>>> £100 = f£ib2 (100) # call it

>>> £100 # write the result

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

AL A4, o] ofl= Z 712 A} Sto]AH 75 HoAFUth

o return 2L 4,2 HEH S 2ty

Ut} @40 Zor Wo AW oA None & E 2%k,

2 Y 2E AH result./] HA = =
= &4golal obj. methodname g3 o] 2 B =1, o o]
155U TthH, methodname = ZAA] 2] o o5 FJH wAEY o] &Y
%JAﬂqu%iQEﬁEAﬂHELUiﬁmhpﬂoq%%
NEAA AR A9 A3} AAEE B e Ao] s
WA E append () € Bl AE AA ol 2l o
oo = result = result +

e & result.append(a

£33
bi+&

“

> i 32 SL'

gyt = ~E

a] ¢t FSsHARL o EEA Y YTh

(=13
=

4.7

= o

A
T o

0} O
w0

A7)
9%tk

Mol RS = A%

471 7|2 ¢

73
Asel ARER

A 2

s FUTh Al b G40l ded, 288

A3 Tt Yth 294 QR gl return = None & =9

FUTh WAEE AR &
w74 o] 11
JUth e g ohe A
5 st (348
S HAR) oo e+
&th 848 elase] Zo Bl

(EA4 el B 5

2gyck. o

2~
T

QUTh gl AR E gL

def ask_ok (prompt,
while True:

ok = input (prompt)

if ok in ('y',

return True

if ok in ('n', 'no',
return False

retries =

retries=4, reminder='Please try again!'):

'ye', 'yes'):

'nop', 'nope'):
retries - 1
if retries < O:

raise ValueError ('
print (reminder)

invalid user response')

ol Fre Y A eR T5E  AsUTh
« 2A H 2T QAT AL A ask_ok (1Y THND M)
o AEA QA SE Al Fel A ask_ok (" T A S FAME FE TR, 2)
« EEREJMASATMA: ask_ok ("L FAME BT, 2, R, A orHl2s
S~ ke E )
ol A& in ZIFEE 278t AFUTh AlAA7F o & 7HE A obd A £ AR o
ZIE g2 d B ARl B H AL 9ls AF x| M Pl AU, 1A
22 Chapter 4. 7|E} M0 S8 =3
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def f(arg=1i):
print (arg)

.
(o)}

F2 F AT /1R 02 3wk gho] FH AU o] A2 7| Bgho] e A= SV B RE
Se)no AaEAg) 2L b AR L W) Ao & HEUT. o] E Sol, e FrE ASHE TER
AYHE AAES FAGUT

[1]

[1, 2]

1, 2, 31

A48 5 7ol 71 gte] TR A %715 AdThe, P4 B4E o Aor & 4 dHUT

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

4.7.2 | E CIX}

G4t kuwarg=value A9 719 = 4 2 4§ 52D 5 Q&Y A8 Sol, ohe Pt

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, "!")

3hupe] 4= A (voltage) &t Al el A E1E A} (state, action, type) & WolEYUrth o] &=
ThS 3 e v Z ol Ao 2} 55 4 95U Th

parrot (1000) # 1 positional argument
parrot (voltage=1000) # 1 keyword argument
parrot (voltage=1000000, action='VOOOOOM") # 2 keyword arguments
parrot (action="'VOOOOOM', voltage=1000000) # 2 keyword arguments
parrot ('a million', 'bereft of life', 'jump') # 3 positional arguments
parrot ('a thousand', state='pushing up the daisies') # 1 positional, 1 keyword
FA G ST 2 BEEL BT 2utEA) Uk

parrot () # required argument missing

parrot (voltage=5.0, 'dead") # non-keyword argument after a keyword argument

(Th5 sTeTATol A1)

4.7. St Mol HY| 23
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(o] A sl o] A ol A AH)

parrot (110, voltage=220) # duplicate value for the same argument
parrot (actor="John Cleese') # unknown keyword argument

T TEOA, 719 E AR A QA Aol vebop . AEdE BE 719 E Ak FT dots
ol A2 5 st} Brofof 5} (01]% =0°], actore parrot &9 iﬂ}e A2L7F O}HD}) aAE
FastA syt o] sl JAAFEE +@%1413‘r(°4]e E0°],parrot (voltage=1000) & &
HEE U TH. o] d AR E F 7 0] 4 e wme HUTH 7], o] Al FufZ o Aofst 7t AH T

>>> 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 3 A1 9] upx] et A wj A7 2 A3, F 4] WA HFEol S3HA Y BE VIHE AAE
= &2 9412 (typesmapping & H A 2) S m/\q[—/} o] A 8 *name (th= A ‘j/‘“ﬁ"ﬂ/‘i Agyrh
Ao P wj e} 2FE 4 e, F4 “H7H Ny B2 W] AR AAES FS FES
(*name2 **name ol Lhelof FUTh) & 0, ol & Aot

uXLJ

=4
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])

ol Ao7 v&H 4 AdFYTh

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

223 FAs) o] YA A4k

—-— 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

AAH = 7IA=E AR <A T a2 dLd

i
x
o
ne
%
o
b
oL
i
=2
N
B[
ok
=
ko
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4.7.3 S2 Oj7H s

EA R, A A HAA A AR shol A 34
ALA7} 5] 92, A A S B A YER AL =X
AR AgE g e A etE F 4Tk

B4 Qo) e 24tk

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

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

7)Aok = AW AIUTE AL, o] 7] T e A Ap7b Fao] A = w4 o whe )7 WMo
F52 UsiUch 92 48, 92-79= 2 /9= AE. 719 07 W5 W9 (named) v 7
Wseae gy

2| X|-7| 2| E (Positional-or-Keyword) 1%}

5 Aol /7t Yo, AAE Y AN =R Foo) AL S YFUTh

HE ofoH M

40
2

Z ¢ A EA A EE, EA o)) He2 9% A
4 A7 EL5Y, 7Y g ) HEE A 5
FAUTh /= 94X Ag v W5E VoA wjo) W

25 Ao /7hglow, 917 A8 v v E T

/e i e E A7 EY 719 E AEd S sy Tk

450l )7
= S
b oAb U o

WA HEE 7] E A s of e HEH =5, vi7) S 719 E A8 o= A S, 3 AA)
7199 AR uj7) A5 vl Hof| AR BZof xZ oA Q
2= Oof|&|

/&F* mpA o £ & Vg ol v A F A E UL

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

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

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

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

B WA ok Qo] standard_arge 7P A5 FH o2, 2 F FH o oA A TS FA Fov AR
EAAGIHER A2E 5 dFUch

>
10
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>>> standard_arg(2)
2

>>> standard_arg (arg=2)
2

WA ¢ pos_only_arge ¥ Al /7 deB g 92 v M uk ARS8k E = Al fg Ytk

>>> pos_only_arg (1)
1

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

A AR B4 kwd_only_argst @4 Aol A <2 BAH 719 E A7 82Tk

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

>>> kwd_only_arg(arg=3)
3

apAEre 28 4 oA Al A B 7L BE AUk

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

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

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

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

R o 2 9 %] QA name @ name 2 7| 2 7FA] &= **kwds AFol ol A A =E o] 9
A H B A L

°|

et
+
oX,
lo
it

rlr

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

‘name’ 19S5 F4 R A v W5e] AUFHEE Trued WHHAT 5 A TEL BAS T
s =d
>>> foo(l, **{'name': 21})
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: foo() got multiple values for argument 'name'
>>>

T} /(A AL A2 E AFE3HH, name S Y X AALZ, FA Y 'name' S 7| Y E AR} 7|2 AR T
FJorng 7Hsgynh
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def foo(name, /, **kwds):

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

5, A A& v Ao o] FE *rkwds ol A RE T glo] AR E 4 15Ut

I
o>

Mg A7 B4 A A ofE m) B A A ATtk

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

AP oA
) OB LB A ALBY = QIS e 912 A8 A4S AN L W) W ol Sl
QA GE G2 $30 0 A1) ¢S 2AT A2, £ A ek
\lo

Aeje] A =S ¥
. olZ0] 9u]7} 9
ATe = QA9 9 7ol 9| £5

[e]
« API9| 79, G Ul 7] W5e] o] o] £ 4D Wl v TH APL A o] WAFE AL WA Fhel W 9 A
HEe BN L

DY Aol BE A A Ao A B o3 5}7] 4191 A A v, AL A7)
KR 2

4.7.4 Yolo| OIx} 2=

AR O 2, 43 G AT £ AL Bt Qe A AR 5EY 5 AES AR AU
o AAEL FEZ RAUT (72 A7 & HAR). 7Pd Aol A2 kol gAY ol el e Lt
A5l 2 5 YUk

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

HE, 0] 7t e AAEL g4 iy 529 npx gt
AREE 2] %?JHD}- *args W7 F ol 5

oo
o ZOL -
AR A, 917 A2 A A9 = Az E ALEE 5 ek EdUTh

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

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

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

'earth.mars.venus'

4.7.5 QX 2= o WY

Aol o)v] P AEL FEol AW, R W AX AAEL LT e T4 5L A3 A 37 3o} 3}
= A5 0 Aol B Utk ol & E0l, W& range () T4 E R start}stop JAAE 71H U T
DREC| g2 94 ow, PN FEZRH AAE A HAF] A -ARAE ASHA T2
SE3td gy

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

[3, 4, 5]

>>> args = [3, 6]

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

[3, 4, 5]
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22 Ao g gAY E - AxAE AA 719 E AAE AGE 4 JlFUth
>>> def parrot (voltage, state='a stiff', action='voom'):
print ("-— This parrot wouldn't", action, end=' ")
print ("if you put", voltage, "volts through it.", end=' ")
print ("E's", state, "!")
>>> d = {"voltage": "four million", "state": "bleedin' demised", "action": "VOOM"}

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

4.7.6 UC} ESAl

lambda 7| EE AFSSIA AL o] & gl 45 UE S JdF ULk o] &
Ytk lambda a, b: a+b. T AR 7} 9lojof st= ol oL} Hr}t
EHAoz = 2202 AP YULE ujFHog s, dnlz

FHE I AHAAYH, g = Y= 2T =0 Y=

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

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

42

>>> f (1)

43

919 o & P48 BelF7) A o)

Bl

AL S FUTH ETHE $EE 4L B4E AR ADE

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

>>> pairs

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

4.7.7 = HE0|M 2XIY

o 71 A WE o] A £ ADE g3} Zoh o] B3 @ A4x) Bel 7 A5k

A2 G4 AR B4 FI, 2ASA LoFof Tk HATS A3, AR o] Foli}t Y2 B
Ao = G354 Sotok 5t o] A5 S L = AFH A AEAY T (0] 5 0] Bhol F9E
A sk 5 Abehe o9 uTh. o] 2L AR A Asha nh £ 2 Zibok g ch

EFUE o] B o2 Fo] ATk, T A EL volglolH, AAH o 2ok A AYL
Relafob gtk Amas 5L bt 2 ol ge] Frow, AA Y TE T ok LA 5 AP o
Fuich

shol 4l ShA ol e] & £AD BB Dol S0l 2278 A ASA b7 wl o], G E A o ETEL
dostd Soj27)% AAJYT o AL he3t 2L BelE ASUTh ALY AE Fol ok A
WA uo) Q1A ok Fol HAl ROl £ADY Sojzv] 252 AU (Pl A 2L
AT 5 G, AU 02 BADL A AT g R ZojglolA] Bol2/ 1 RAD PP 22
udakA) 9] mE AU Th) of Solv)el F 5 B £AAe BE 2o A2 LR AAYY
H. © el 271 B ol e © Hofel s o vhehduha R E ehetel Fulol AT ek 33

A== S|
o O ©o

9 54 (4% 87 23] 0]2) Foll AAF LI
7] 9 &

=rEe) o7} Utk

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

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

pass

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

No, really, it doesn't do anything.

4.7.8 8 O{-HI[O|M

o ol E o] & AFE A o Tt ARG St A el tiE s AE A WET olH FE AU
(ZFA 3F W82 PEP 3107 3} PEP 484 & HE M| 2).

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

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

>>> f('spam')

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

'spam and eggs'

1.
4.8 9t7t=: I AERY
o[Al o g2 sfolue ¥ A1, v B9 2452 A5 1 Gt 39 AE ] sl @d A dd
AU T 7R doje A2 g 28 dR A9 (£ 5 s, 230E) £ gl Ut of |
AseuE ASHod g7 dauth e Algso] AL IES Y A vtEs AL FFFL2
AZbolal, EF T IY 2HLE Bt AL AgA st vl 2 =& FUH
so] g flol, & Z2HET} updhs A8 7ho] ER PEP 8] ughguth; o] A2 vj$- ¢]7]
Halwol AR I 28 IS A FYTh BE sho]d /T Abe ARk o] BAE Golok Futh
A F& sl M TR RESE FABF U
« S8 27l 4-250 o] A5 ARE-SEAL, B& ARSSHA] vhA 2.
478 asjolae HE Y] (H B2 53 =& =T Yh 9 2 5027 (7] 454
Aol F2 AFPUth B2 £ 4273, glole Aol A Atk
« 19AE WA RES E HY SR
ol AL AL TS A AEAE FIL F A= Y T E 9SS U] & 5 oA T
« T S, U 2 IE 5 APl Wl 4 do] Bt
« ZbesitE, FA2 EE) ER Y oA
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https://www.python.org/dev/peps/pep-3107
https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0008
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o ZY 2R TFE AFAA Y=o 2L BolNL; BHE= ZH 29 A$ UpperCamelCase, 42}
WA= AL lowercase_with_underscoresgUth A HA WA= 2%} o]2 0 7= 34k
self & AFE3M & (EA 2 A= s ApA| 3 Y| 82 Zej ok 3l vhd S B A Q).

e YR =S FAAA BAANA AFEEFE AL Strhw Ede A TGS AFEEHA] vhAl L. o
Ao 5 sho] Mo 7] &, UTF-8, == th<= ASCIZ 3}, o] 2 A% _

« IR R, T2 Aol E A B Aol ZEE AU FAT
ofl ASCII 0] 9] 9] FA}2 A}-2-3}A] vlA] .

Fol bR Qe ek, AR
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o] o= o2 2] olm] w2 AES2 & Y AA 8] At R 7HA Az As

o
pan)
M
A
i
v

51 2[AE O H7|

PAE AR P WA MASEL ¥ 23 Yunh o AF0] Pl AE AR BE WA S Stk

list.append (x)

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

list.extend (iterable)
ZArEQ Lo olEH 8 RE FES B A3t allen(a):] = iterable 5%
.

list.insert (i, x)
A FRE AU A0 A G & 847200 D AA AU e
a.insert (0, x) &= B2EQ A2 4+93t1, a.insert (len(a), x) = a.append(x) <}

Eaci i

list.remove (Xx)

glaE oA ghol x oF 22 A A FES AU I F5Eo] gled valueErrors 423
Ut

list.pop ( [l]
Bl a4 ROl AR Sl e AASHT, 1 FEE FAFYTh UL AR go
9, a.pop () & F2EQ wiA g 55 AA st EHF U (A= AIZUAANAM I & %EM}
SRS S PSP T PR b‘rE‘r‘ﬂHD} 1%%101] WSS dHsloF Srh= X o] obd YT

YrEY BE FES AAFYTE del al:] & 55HYTh
list.index x[ start[,e d]])

P AE0] Sl 95 ol sl 2 e 5w A8 05 E A 3ok e
oW valueError 5 4o 7Yt}

AE A Q) AR} start 2 end = Eehol & I YAY |4 H 1, AL B AE0)
ARt vl AFE U EeFE AEAE sar 1247} ok gk A4 AR
k.

]
i
v
iy
i
=
[
.
T
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list.count (x)
ZYAEA x 7t SZAE = A4 E EHES YT

list.sort (*, key=None, reverse=False)
P2E S FEEL A AL NN LTI (AAES FE ALE ol Ao 0] A48 5 Y.
AWML sorted () & HAL).

)
P 2E] 845 AR A TR

list.copy ()

PrEd e RS FUF UL al:) SESTU

gl AE WA E g RS ARS8l 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

>>> fruilts.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’

olulx o g &L insert, remove, sort 2 Uﬂ/ﬂ s Sl =857 o=
A2 Gl AL AYUTF- 7| Eone & EAFT 5D ol AL shol Mol Al £E /H A5 P2 o

2EH = AA YUt

ofutx o Eo] Gl E = D}E A2 REHOHE AL AU RITE ¢+ luhE AUtk o9&
50, AT E BTALEHA LT = ¢l3 None & t}2 FI3 v 2 g 4= Q1 7] wl &l [None, 'hello', 10]
= AEHA gFUh “5}7@43 g4 #AZ e Fol JAFUh & 59],3+45 < 5477 202

ul w7} b U o,

5.1.1 Z|AEE AEBHIOZ Al25}7|

P iE =G
£ 2294t} (st

? 7] 417 e, v ve] ¥ 227} 2 go% A A
n, firs .
Sa1oA e A A A e g

1o 58 Yo append () & AF&3HA 2. ~EH 9
o] pop () éi\}%a}/\ﬂg_ =2 So:

o
g
[>
)
o
Jl“‘
:V‘,:,—r'
NI

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

[3, 4, 5, 6, 7]

>>> stack.pop ()

>>> stack

(ThS ST Aol A1)

2 Ao 5o = 7 AA & E8F 7] = 3l=tl, d->insert ("a") —>remove ("b") ->sort () ; & T2 WA= AN E
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(o] A sl o] A ol A AH)

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

>>> stack.pop ()

>>> stack
[3, 4]

5.1.2 Z|AEE R E AI25}7|

2EE FEALSE AL 7, Aoz 42 247 Ao ® AYA s 24 YU (“first-in,
first-out”); 3HA| 2, | A E = o] 2] gkFUTh 2lAE Q] Fof Qo] A, FollA AlE
2L w2 A e B A B w2jof BlZ o] Ay H 2 T AZ=HUR (OE 2455 BF T
o] Al Ao 8t7] W& A Th.

FE TS E, FEAY BZel 7 AW EF w2 =5 AAE collections.deque £ A
gotAl L. dE =

>>> 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'])

SEFzedde P AES BEL 1AW PR AFYUT £ =S, 4 247 ThE AAaY
OJE I H MW Sl o AL A A UAEES WHEAL, oW AL BEHE RATE
FAE ABAALE BEE A
o Sol, AF4el JAES WED ATt ARIA, o Ay th

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

>>> squares
[0, 1, 4, 9, 16, 25, 36, 49, 64, 81]

o

o
n)
ri
i

3 9171 AUk

UM BRI T HE G2t for AT @AV o1 AL for Fif AES PAE BB
Uth 7 A3 A el AE ), for 915 B RolA A S oA BEC AU
o] JAE AmeARAL T HAEY 845 AR 24 9 2718 AP

T D)
o |

i 4 I
@, ox ot

2 foh

51. E|[AE O E7| 33



Python Tutorial, £ A| H{% 3.8.20

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

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

FIE 27 A for &if F EAFERO e sAIL

A4 0] Bl W (3 9] ool A (x, ), WEA BEE Sl Aok T

>>> vec = (-4, -2, 0, 2, 4]
>>> # create a new list with the values doubled
>>> [x*2 for x in vec]
[-8, -4, 0, 4, 8]
>>> # filter the list to exclude negative numbers
>>> [x for x in vec if x >= 0]
[0, 2, 4]
>>> # apply a function to all the elements
>>> [abs(x) for x in vec]
(4, 2, 0, 2, 4]
>>> # call a method on each element
>>> freshfruit = [' Dbanana', ' loganberry ', 'passion fruit "]
>>> [weapon.strip() for weapon in freshfruit]
['banana', 'loganberry', 'passion fruit']
>>> # create a list of 2-tuples like (number, square)
>>> [(x, x**2) for x in range(6)]
[0, 0), (1, 1), (2, 4), (3, 9), (4, 16), (5, 25)]
>>> # the tuple must be parenthesized, otherwise an error 1is raised
>>> [x, x**2 for x in range (6)]

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

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

SyntaxError: invalid syntax
>>> # flatten a list using a listcomp with two 'for'
>>> vec = [[1,2,3], [4,5,61, [7,8,9]1]
>>> [num for elem in vec for num in elem]
(1, 2, 3, 4, 5, 6, 7, 8, 9]

EESR: AL R

Bl

GEEE Lk

ﬂ?‘l

E_
T =

o
e
%
ok
=4
30
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<
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>>> from math import pi
>>> [str(round(pi, i)) for i in range(l, 6)]
['3.1', '3.14', '3.142', '3.1416', '3.14159']
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r 4

>
o
il
el
1o
1o
el
rel

>,
o
filo

BB Jo] &4 g, thE PAE Az AT s Py
2322 golhadl YA P iER PUD x4 BPY o2 BATh

(5, 6, 7, 81,

O g aE Azedde @ de dA ARy

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

BAAA Holxol, THE F|2E AL AmE for o FHAA gho] el Ytk A o
d+t t=3ssdUth

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

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

ol AL ThAl T3} 25U Th

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

>>> transposed
1, s, 91, 2, o6, 101, [3, 7, 111, T[4,

[ee]

;1271

AN, B e SERHT WG FHES ATk FUL o] Aol zip() FH7HA AT

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

o] ol o= o xH el th gk AAI R &2 A} 55 <l 37 & HAL.

52 del &
ZAEA ghtAlef G AFSHIA F5S AA S Wl dHUTh del =9 YTE o] AL 7S
=8 SFEpop () WAES YT del £ g AE A Eglo] 28 AASIA Y A A | AEE v+

B 5 DSUTH A W AR S g hol Ao oA A A UTh. AL Lol

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

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

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

[1, 66.25, 1234.5]
>>> del al:]
>>> a

[]

del & ¥ AA & AAl st ol = A2 o s U th

>>> del a

Fashe A2 e Quth(Ho) = ke ghol A= s 7] A74A). Fol A del o The

PrEs EAde] AT Sebol 4 A4 L We WS FRIS HAFUTE o] AEL AAL
A5 B F 7HA) YU (ypesseq B BA 2). ko] & A3 Qlofol 7] wiol, hE AW AR
Fol #7418 £= YUk thE B2 A2 45 Fo| dFUh R AUt

REL YRR TRHL oY O TP UL o] & Soi:

>>> 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:

.ov o= ([1, 2, 31, [3, 2, 11)
>>> v
(ry, 2, 31, [3, 2, 11)
ool Hxol, 28F e FEL I I SeAYUTE 28 SHE FEol SutEA s A g Utk
%% 25/ B2/ AT (B0l o 2 RAA Y IR ), S8 TE A = glol YT
S AgUth 52 AE G20 st AL A FAT, dAE 2 A AN E TFHE
FEEWESE Jwh
FZol Hl2EAH Bt st gty o] AL ThE AFoA th& BEH o2 AL gt F&E2 =4
W, HE o)A 2459 AA2E TFFIT. R45E A 97 (o] A4 Fof vheTh o]} Qe
(EE Hgs 52 9 APEEIRERS) 02 A2 PUTh eJAEE /Jul o], 225 L BE
52 Aol i g aeo] B o] edlo] 4oz AAs gy
S8 EAE U AAY UG FES 2= FEE UHEE AYUTH o] ASE 837 A8 £
F7H491 o9] ARE 2 &Yk W FES W 85 Ao Sl AUk e FBos T4H
RES ol 482 oA HEUTH(E SIS BEE SeA B S Aot 5 Sh
2k SA R BHA QUL o] 2 Sol:
>>> empty = ()
>>> singleton = 'hello', # <-— note trailing comma

>>> len (empty)

>>> len(singleton)

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

1
>>> singleton
('"hello',)

Bt = 12345, 54321, 'hello!'=E5Z 917 9 oYtk 3F12345,54321, 'hello! ' &= 3
FZ2Z 97 gy ¥y A 35 syt

>>> x, y, z = t

o] 2, s AASAE, AF2 A 7 ozt £l LEFR o]H A FAT o HUth AlAA
AL S5 Fuo] AW Yt QAT L S M5S0 & AL 27U UE YL
A RE AT A A A A} 2F LBl el Aol o5 L

5.4 XI5}

- | — =

ol e AY S AR FE ZFFUL AL F2H L 247 gl 24 gl 294G A8
A9l §w = WAl FAbe 32 AEe) AAGUT WF AAE A BT, W A A
e 5349l AHEE A Q3T

A dedes T2 o Uset () FFE AT F AU T AN AT S el set () &
AFgaloF FUTE {} 7 o Utk $AE 1 gAY el B et g A Mo A tE UL

o) 7] zrerat Allo] YU Th

>>> 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

>>> a = set ('abracadabra')

>>> b = set('alacazam')

>>> a # unique letters in a

{Va', Vr', ’bV, ICV, ld’}

>>> a - b # letters in a but not in b
_{'r', Vd', lb'}

>>> a | b # letters in a or b or both
{la" lcl’ lrl’ ldl, lb‘, lml, IZl, lll}

>>> a & b # letters in both a and b
{Va', VC'}

>>> a "~ b # letters in a or b but not both
_{'r', ld', lb', lml, IZl, lll}

gaE Ame)dd 3RS, A8 Aze s A998 Utk

>>> a = {x for x in 'abracadabra' if x not in 'abc'}
>>> a
{lr" ldl}
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ahol o WA E shute] £R Q= AR 2 9M e YUt (typesmapping & E A 2). MY El=
%%q%ﬁﬂ%ﬂﬁ“ﬂlWEQmmmmmmmmwdeﬁﬂ@mmMMMmmrﬂﬁﬂi%

= Aldagt e, g els 7] 2 JdddE =, B EHE S AHE S
= 9tk B9 AEL F4 oD S AGun. TR0 R4, £, FEET TP,
ol A Aol AR A Adl € LAY, 712 88 5 G
T

24 QA ME T
YAV (3 GAU kol A) 7 7h E R A Tk Ak 2 A2 7 e RO A
Aol AAYUT S8 4L W G E BEUTH (). 383 o] 4EZ Pel8 A g A5 B
se o, gavee] 27 7 g HES AFFUh o Aol GAU et 2 & B0l 7= gt
gAY Y F ARE S 719 B AR Foj2 A2 g FEHE AU del 2 A g A4S
AR AT Fs A o] u] ALgeta gt A% Aok, 172 A oA g Atk 24
a7 o 7= @ FE e AL it

gAgeel list (d) & A3 Qﬁdﬂﬂﬁ&gﬂi‘%E%ﬂﬂﬂéiéﬁd€ﬁmiiﬁz
Ut (REe 9t rq] 4l sorted(d) & A3 U Th. 3t 7171
in 7|91 =5 ARG SHAl 2.

o 7ol e & ALg st =amke o 7 95U o

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

>>> tel['guido'] = 4127

>>> tel

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

4098

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

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

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

True

>>> 'jack' not in tel
False

dict () BAAE 7-AEY ANA2Z e 44 91 S 24T

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

ol tafl, yM e A=A A2 4o 71 g R AER R gAY E HEEd AHEE 5 F
Yk

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

717F e 2AE L W), W 2 7] H = AR AFEE A B2 A8 7 s Utk

>>> dict (sape=4139, guido=4127, jack=4098)
{'sape': 4139, 'guido': 4127, 'Jack': 4098}
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gryzlz 232w, items () WA EE AMG8HE 719} A 7)ol tf-5- 8k fhe Al &

% % yth

lfe

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

gallahad the pure
robin the brave

NALE £ W, enumerate () F4E AHEFHE 97 A0} g3t

Jeh.

rlr
)
o
oft
>
2
ne
fifo
N
30,
fy

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

0 tic

1 tac
2 toe
Solu I oY A FAE Bl 35 E, zip () ¥R JEHSY AES W F AT
>>> questions = ['name', 'quest', 'favorite color']
>>> answers = ['lancelot', 'the holy grail', 'blue']
>>> for g, a in zip(questions, answers):
print ('What is your ? It is .'.format (g, a))

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

AIB2E ARZ Y3, HA Ao 2 A A2 E X A3 thEo) reversed () &4E SE3HA 2.

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

= w o3 w0 -

T8t Y, sorted () F4E A 228 AAsHA] dus FEd A

[> ox
[
i e
% My
o >,

4y hu
30 >,
o) il

< >
v i

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

orange
pear

>>> import math
>>> raw_data = [56.2, float('NaN'), 51.7, 55.3, 52.5, float('NaN'), 47.8]
>>> filtered_data = []

(THS ST Ao A1)
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>>> 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 H7|

while 3} if RO A AFLE = Z Ao vz ®al oy

a}
3 QA4 in Shnot in & grel Aol 9l (3
E

Atk A4} is 2 is no

=A) te %

AA 7} AR R 22 A QA v L P} o] AL | AE &F 262 7hi A o A ek &Jul 7L Ql5Uth BE
B3 AAAES T2 LA E e, BE AE AR EE U T
s AN 5+ AsUth & 50l,a < b == c,a 7t Bt &3, FAol b 7} c & 222 AA
g
vl 3= =2 _’&ZP and ¢t or & AHEEA AT 4 YL, vl nY] A (Ee 25 BE =2 &8
é1‘8)not o7 B9 £ JdFUTh o AE2 v W AMNAE T B2 LA E ZF UL oA el
not o] 744 =& S HENE 2t or 7} 7P Y5 UTH 28 A A and not B or C+& (A and (not
B)) or CESFYLh J=wAH, 3= 2 TS A3 98 23 E AT S dFUnh

=2 A4t and & or = 49 @ ﬁi(short czrcmt) ] AF2 ]—?:]1/]1:]— AL YZoA] 2RO Z ZFo]

TN A L, AF7t A H Ak} g sk HUth o & Sof,a9tc 7t Fola B 7} AR ol H, A
and B and C+ &394 Cﬂ wHs T W ?%Q‘/ID} =g gho] ofd At groz g2 uf, dEgl &

ArkAbe] whek g vpA eho g Fro] #af 3 AA Yt
Hlae] Aty ohe =] 284 0] AE Wl I 4 A5yt ol E E0,

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

>>> non_null

'Trondheim’

$Uﬁ~
L i
uj

ol el A, Cobz Wrel, QA Aol 1) e vhes el e
FUTh C 22 oA B4 npR s RRe EASS 336

ol et A4,

>
I oo

o
i g

5.8 A[EALL CIE FEE H| 15|

ANAx AR ES BHE T2 A2 JY o2 AA A g 5 d5UTh vlas AP 4] <418 A S
Utk ®A A F FEg vlasiA th2d o] Zlo] v AR}E AP Z2oW, thE F S vl
3tal, o] | Ao 2 o= St A AT ARNE W 7hA] ALk vk v aE = F 5 A 7 22 39
A A2, AR A v a7 A Ao 2 PP T AIAAL BE o] 2T v uEH H, Al A EL
22202 AFFUTh A ALTFTHE 3] el R A e Al%ﬂé‘ﬁ,%}—% A2 2 2 QY.

EAG o AR A DL AE BAEL £AE Asted FUIE TE ZUIE A2 AT 22
P ANA2E ] vl 2 7HA] o= o] ZFYth

(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)
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2, 2 A S0 AEA v HAHAEES ZFT S wjvl
o, AR OE AP 25 A goll ek vlag Yt 1
=T =1
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CHAPTER O

O
N

o] A& ANF] 98, ol AL B 5L o] Y AAPEL Az H o T34y BEo) A A}
84 Qe ATk 18 3QL BE oleku L UTh BERRE 39 5o thE mEe|y}
Mol REE QEE T 4+ YHUTH () BEL H A9 SR AR = 2TYEY A BE A
oA 25hE M4 e] A eh

5L shold 399l FHEL FI At HAYUTh U o] B2 BE o] Fol A .py & £
Utk 25 ol A, RES] o] 2 A% M5 name_ 02 AFHLUTH o & Sol, of e o] Folah
#4712 fibo.py 2He ol B9 1A AR e o] RS b H 2L WEow AT

# 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

ojA] stold Aol Eo7kA o] RES thad 22 WY oR Y2 E Fyth

>>> import fibo

ol A Tl £ibo ofl Fo A A5 ol F ol AA AL H B A o=
ol & fibo RF o2 YUt o] ZE o|F= AHEelA s AHA2T 5+ A5t
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fibo.fib

=
=

=

Q2 3}

58 A7 AL

name

fei g
A=

0112 358 13 21 34 55 89 144 233 377 610 987

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

Python Tutorial,

>>> fibo.fib (1000)
>>> fibo.

'fibo'

>>> fib

>>> fib (500)

6.1 25 O H7|

ofo mjy o}
4R
)
o Br '
° & W
T W*QT
H 58 <
R gy
B g5
" %o 6
o
Eﬁ_ oy EZ_H
A

o

N

HolEE AdZESIE= import B2 HEo] 95
A eFE YT (2 A o] o A<=, £ibo 7}

odname . itemname.

impor

=

-

2

L
Rol ot ok A=
<ozt

fib2

51
Yk,

o]

2

7)ol
=]

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

>>> from fibo import fib,

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

>>> fib (500)
dmidoz w
&3l

o]
By

SEL Sl

of %)

ol
™
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I

—

0
ojy
njn

o
=]

2=

Chapter 6.

0112358 13 21 34 55 89 144 233 377

>>> import fibo as fib

>>> fib.fib (500)
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o

O] AL import fibo 7}3t= AT 2o wjAlog BRES AXE F=d, FY3 Ao FL 1 RELS Fib
| —
-

olEo0 =2 AR 4 T}

froma AA AT EARE A = AR 5 lFUth

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

I BEAY oFE, A EE2AdHZE AlMdvith st gk dxEFGUth A, o F o]
T2 TA%Y, dHZYEE O] Al ZA Ak FUTE — E 4=, Iiﬂﬁ-%o 2 A g3 BEO| 3
o] 2}, importlib.reload() & AR 3A L. o E £, import importlib; importlib.
reload (modulename).

if name == "_main_ ":
import sys
fib(int (sys.argv[1l]))

$ python fibo.py 50
0112 358 13 21 34

B0 JEED W, et AW A gHch

>>> import fibo
>>>

2 % ZE0 et A g AHE A} A EFH o] A E AlF AU HI & Hog AHFEUTH(EE
ATHER AYPEH HAE A EE AP 5H7)).

o

spam 0|2l o] £9) R o] QEED u), JE T HE WA T o] Y RES BHUT. BA=A
oko ™, W4 sys.path 2 50} 7 T2 E 2] S0 A spam. py 2l o] £9] U S HHU T sys.path
Col e NE% 2/5E

« Y 2T3YES 2= UIHE (
o PYTHONPATH (H]HE g o] 52 &

o A A 7IER

i

= oho] AR5 A kg whs @A) Tl e ).

=2 =
=, 4 W< PATH 9F &2 FH).

¥2: A8 9AE Ak Y A2GolH, 4 2AYEG R AEe = AU 2§
3 Fo AMrgUTh hE B2, 8 JAE TP DAL BF 44 J2o) 2P A g4
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2718} S, ho] W 22 IWL sys.path & £AL 5 AFUTh A3YEE TS T AH = A4
Aze] Agol, £ choltele] A2 ol FAUth ol AS 2L 015U A chol Hele] o] el o]
o A%o] o =8 Ao] ohLzhe

9t A A 2T YES EF o vldE 2|9 fo) RERThe FYuth
el Ut o AT JuE HE LES S HAR

6.1.3 “ZHulUE" oto|M A

RE 29Smar se 1, do] WS pycache mﬂaaloﬂ 7t 250 A9 d WS module.
2 ok

version.pyc Bt °| 52 E N FYTh version = AL H L] FA S AT ULH LREH o
2 gtol e WA HEE 3L o= ﬂcmmmﬂ¢33ﬂHwMWWJﬁﬂ%%ﬂﬁ%
__pycache_ /spam.cpython-33. pyci?ﬂ’“ Huth o] Y2 A2 ohE vlo] A vz el W A9

3z

yth
ﬂ%MH¢§EQﬁz@¢ﬂE%@qw

o
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A1 thA] A5 s of SR A A g o,
2% =94 07 g £, 2L etoH el
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=) Y A71& Eol8d FholH W&ol -0 1 -00 2 X & AHE-T 2/]\&14‘3]'- -0 29
assert -E——% A A, —00 A9 X = assert E3__doc_ BEAL S BT A
Soll Y E&5H7] wjFoll, FAE ot Y=A] ob= A7/ o] i/ﬂ .
E2opt-El1E 23, BE O A5t v HH_:_°1]/\1 A3l a7t AE

[N ¥

o~
Lot
rit

Aol A ¢St t} .pyc SAoA g uf == ao] of e APE A= FFUTH .pyc
oA o “"La‘r?ﬂ AL 2TEE LT WL,

-5 =
e 5 compileall 2 U AEHE I J=RELE

o o] Ao E B AA T AR, 2AE SAEE 2T = PEP 3147 o] U3 Ut

e

il m9*<

1o
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i)
1o
il
o
rd
il
4
30
ofy
A
v

o
N
e
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shol e £% BESS eholnele)Zh @ Lt e £ o] gholneel el H UL (o] F2 i
“eholmeje) s @) ol 4 AL o REES el zeieo] BH YT o] 2152 2ol
W40l R8O oh ) AR TAHE WE A4S B e AA 2 AT, REOI A AL 53
2o 2 AA AR 2450 R ANAE AT ARV 18 REEY AT A7 § AU
AUEAE AL AT, AE ol winreg 2EL AL A 2GANL AT, SUT 2 F
S 222 02 B2} A% Uth sys. RE SOl A Az el eel WAP UL WS sys.psl &
sys.ps2 £ /| BB HE 2ERER AEHE BAES A FUch

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

>>> sys.ps2
Al Al

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

C>
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WS4 sys.path = ¢l E] S =9 g2E4
PYTHONPATH ©f| A —A ol 7] & ﬁiﬂr PYTHONPATH 7} AR R = A2 YA 7|27k
Uth 5 g 2E dAES AHSA 3T 5 ds Ut

o) L
[0 £
l-«Nl rﬂ

it )

k.% r&

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

et
et
)
hin)

2Eo] Aoste ol5ES e AU 2AE S AEE Bl E

=
¥
ol
N
o
I
rlo
K

>>> 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',6 'path',
'path_hooks', 'path_importer_ cache', 'platform', 'prefix', 'psl',
'setcheckinterval', 'setdlopenflags', 'setprofile', 'setrecursionlimit',
'setswitchinterval', 'settrace', 'stderr', 'stdin', 'stdout',
'thread_info', 'wversion', 'version_info', 'warnoptions']

QA7) Lo, dir () £ AR A o] BEL AT Th:

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

ol

=N
o .

RE Y9 o] 52 g drtt Aol FYMoF Futh: ¥, B E, &,
dir() 2 WZ 5L HFEY )58 UEsHA d5Uth. 2459 55
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>>> 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',

(T sl o Aol Al<)
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'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 1l7|X|

W7 A = “Heg FEHE BE o5 & NA T BE o] F IS FE2I} et AUt odE
s°l, 2E o|FA.BEAgtE o] 7| A =B 2= o] AHE EES 7Yk B89 A
GolthE BEY ARl AR A Big olgE5= AA T 28 A e A AR, o g
T2H 289 o] 552 NumPy U Pillow 3} 22 th5 25 7| A 59 AAEo| A2 BE olEE<=
AR Fe 9A HEUTh
2o 7 S ulolE o) Ao A2 e AR BES AAM (97 X”) & A5 A AT ¢
Atk of 2] $7e) S 5 Palo] Yonz (B FFAE FRF UL ol ol wav, .aiff, .au),
ChFa b WA 2k WMES 913 A% Soluh: BEES] AAAL RSN 4T B2 A5y
T3 SFdolHol H&stuAt ot B /Y AMER Jdong (U4, olF 7], o]Fetel A 75
A4, A3 A 2eE e AR BE/)9 22), o] AUNEL £H3Y] AT BEES FULol A4
2 24Ut H7AE o) ZBA A B d5sUHd (ASH st Aad e 2dFFUTH
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
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N4 E QEED W, o] ML sys.path o Y= TIAE S AN 74 An A e 22
FHU

stolwlo] e 2] & 5} 7) 4| 2 AFSA BE/ AHAH _inic__.py o] Aaghrh oA o
string A8 £9] 2t ol 5] HAEe SR 9w 44 Ao Ao AL EUE LG
52 b0t 92 AR A HRE A9, _inicpy b1 QD 4 QA A7)
278 AES APFALAAA BFE a1l WSE AT S LU

A7 A AR HZIAZREH ME BES JZET F Jd5UT, A€ Sof:

’ import sound.effects.echo

o] A& A B BE sound.effects.echo & 23Ut} AA o]S 0 2 FxF ook 3t}

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

A EES QEESE ThE gL o 25Ut

’from sound.effects import echo

)AL AE BE echo & ZE}L, 714 AT glol AH§T 5 A Futh TeA oA oz
A8 T 4 A5k

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

= ohE e U5 e WsE 44 JEESE AUtk

’from sound.effects.echo import echofilter

ETHA], 0] Z1& A B BE echo & 2EFARL 3¢ echofilter () & A AHEE + QA v Uth

I

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

from package import item & AREE ), item2 HEE (EEAEIAIANL T I
B4, 2o, WG 5 714 o 3918 E S 5E Y S A §9] 5%, inport 2 A it
o) S A Aol ol H o] 97 AT, TRA kOB BEe| e AT ZEE AT gk 24
L3 thd, ImportError 9 & ozl Yt}

o]ofl ¥l5}to], import item.subitem.subsubitem &} ZH2 EH S AR uf, vpx| 2 AL A 2] 3 2+
FELZ H]'C}\] 3 7] A of oF U T}; upA at FE-2 BE oL 3| 7] 2| 7F 2 4= QLA T, Qke] 5ol A ;HJQ
QWA» St M 5ol 2 e s yth

ﬁ
N
XN
° o
>,

6.4.1 D7 |X|0AM * AEE 5}7|

o]A| from sound.effects import * Bt 2 H o]EBA 7P oA A0 T = o|BAE uld A|2H
oA 7] Aol o] REEC] SAJEA F2 U, IASE EFE AZEFVE AT A UL o] 24
StedlE Aol L3 2B A AN B ERES YZE T metojl" A B BRES YA H o2 AXET F 90t
dojrfokul &= AotA] Y= F48 B AT =

_154 ;0

15U

# U sl 2 AL 72 A2 A7) A o] AL WA 2iﬂ%a%aﬂuwimmt%%

22 Pl 7} itk AAA _inic_.py TEZb_all_ o|2hic o] B9 B2 AT, o]
2

=\ o
ot

from package import * & whd uj ?:]JE af oF gt sh E’—% o] FEY FEoE Wl YUt} A
A |7 AE AT o] EES H 4 FHE FA 3t A2 371 A] AR i“O“Q‘J‘jr 5| 7] A A 247
HAAAA * & QLSS Bt Aok BATHE, o A2 AN 9712 ¢ = A ol
E9], 3}d sound/effects/__init_ .py=ot234 & = S

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

o] AL from sound.effects import * ¢] sound.effects | 7|X A AH ZEES X ETA
(o]
=

BEEE

6.4. m{7|X| 49
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@
et
'_l

o

1o

o]
2
|o

g

, =7 from sound.effects import * 2 3]7]X] sound.effects 9
S 3707 AXE IR GH UL o] AL 2 & 97| A sound.effects 7}
init y =l

=

ko

il

>,
[
ko

25
o

| 9t 2718 BE50] £98 4 & U, 1371 A 7 e

|f-\
"
E.
O

g i o 4
(m R opgh X

°
=
o
o
l

e

S __init_ .py 7 B9 3E RE o] & (28x BAFoR
%%Cﬂl = AW °ﬂ import £ O & WA Ao R 2T 372 ]

i
18 b o oy
1 go, 2.

>

i
it
v
v
)

Rl
o
b
ok
i)
e
o
o,

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

o] oo A}, echo &} surround EEo] &) o]& F7tC & A X E FH =0, from. ..import o] A=
o sound.effects 7] Ao = 7] WYt (_ 298 i = w7 U th)
4Aol® mgol import * 8 M3 W B4 AL Bt o BEW 92

Stejgte, L2 Y M FT oA ‘C o 73] £ %Js'f_)_ *}Eﬂi AAF YT

from package import specific_submodule & A}&3t=d I3H AL
A, QEE S REO T2 37| A oA 22 o] EY AR EREZS AT a7}

Aok

6.4.2 1Il7|X| LHE ZtQ] &Ix

7] A7 B S 7| A2 F23E uf (oA Y& sound S| 7] A AR, o] % 7| XY AHH BRES
ZHe) 7= Ao dxEE /\]-%:‘izl' ]%‘/]1‘/]— o & 5o}, 2E sound.filters.vocoder ©] sound.

effects 7 7] X]-/] echo 2E0°] 9 R3}Y, from sound.effects import echo & A}&S 4 A5
Utk

A AdZTEE L TE Y= Eﬂ] from module import name HEfS] YXZE E& A& T} o] I £
EE AU dZE oute = AR et R 7)1 A E 7] 7] 7] A8 dell B= S AR & S,
surround BE oA, o) €7 A48 5 915tk

from . import echo

from .. import formats

from ..filters import equalizer

Ao QEESL QA 2 E2) o] o] 7]HHE Erk 20] 2SS 2. W Q) RES] o FL A" _nain_"
ol 7] ufZoll, otol W S8 Z2 I WA REZ AMEE XY RS2 WA 2  ZEE ARGl oF

o,

6.4.3 042 C|EE 2|0 J}= THI|X]|

NN A= S8 o= HE S B AAYUTH _pach_ o] AL 749 _init__.py UL
Qa4 o, o] S0l oI5 L El el el o] o B L HTE s 2 25 o o WA 7
@4 5Uth 287 519 1 o] 32 A7) Aol £3E BET AR A A2 AAGE o dTS 7

|yt

o] 7]5 0] A5 BRSA = FAT, 7| A A BAE = BE] JES st vl AHEE Yo
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Io
1
B
1A
i

3t

2O 285 2dskE o] 7EA o] U th Abgre] €710 A FEl 2 HolHE A
E QAL ysoll AHgst7] A8l ot dell & £ YUtk ol Aol e R 7 7hs e =Fd T

AF7HA 2l ghe 2v F 7 S wgsUth 2884 £ Fprint () FeAdUch (A HA
e 5t AR Y write ) MANEE AHE I AQUTH £ 29 9UL sys.stdout & F2T 4
AUt o] Aof Uidk ApA gt JH = glol B e HHAAE BAL.)

%% ded) v 0] 22 FRE g A st AT &Y P42 o ol Aol ok st 47 st
292 EWsE dlE ol 74 B ol sk

o U FAL PEHES ARSI A A UG R EE S S RS G f EEF & B EA
2 AFSAAI QL. o] FAHE SHoll A, { B} FAF ALolel, Wi = g HE 3E 2T 5 e
shol 9l £@4¢ AT At
>>> year = 2016
>>> event = 'Referendum'
>>> f'Results of the {year event }'

'Results of the 2016 Referendum'

o ALY str. format () FINEE H B2 AU 27Uk "7 A 2 A5 B8]
A3 { D} E o AB) AL B, AA G Zui Y T LS AT 5 AT EHE A HE A Z 5 of
k.
>>> yes_votes = 42 _572_654
>>> no_votes = 43 132 495
>>> percentage = yes_votes / (yes_votes + no_votes)
>>> ! YES votes '.format (yes_votes, percentage)

' 42572654 YES votes 49.67%'

o Ao 7, FAY Sefol A W o]o] o] 7] A4bE AHE St AT S e REMAE UESRE
W, BE AL A E AAE SHT S A5 BALYolE FolW I Uiz AL A ee
U #88 ANe 2Ase R kA WA=} glsY

FAH A 20] BR3HA) 4 v T YL A3 QR WS whEA S Y, repr () Et str ()

51
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str() @e o= Ax Aol 7)o Aeds FHE o i HFA Holds Uk wHo
repr () & OJFJEE]EMl oaf o1 g e FHE UHSA HAJS U (e 284 28 5 U=
£40] floH syntaxirror & Yo7 £ = FAHUT). Aol 2957 98 SRF EAo| g
AA S 47, str () € repr () F 22} HFUTE B2 3, A=l B 2ES gl 22
F2E ST FrS L) 2 IS FUTh 58, TS F /A BEL vk
2 7k o & STt
>>> s = 'Hello, world.'
>>> str(s)
'Hello, world.'
>>> repr(s)
"'Hello, world.'"
>>> str(1/7)
'0.14285714285714285"
>>> x = 10 * 3.25
>>> y = 200 * 200
>>> s = 'The value of x is ' + repr(x) + ', and y is ' + repr(y) + '...'
>>> print (s)
The value of x is 32.5, and y is 40000...
>>> # The repr() of a string adds string quotes and backslashes:
... hello = 'hello, world\n'
>>> hellos = repr (hello)
>>> print (hellos)
'hello, world\n'
>>> # The argument to repr () may be any Python object:
repr ((x, y, ('spam', 'eggs')))
"(32.5, 40000, ('spam', 'eggs'))"
string BEOE £A o) §& AW = The L AT Templace 2227} A%

ek Sol 28 ol ST E A o] A S AT oA & o st o0
Aol 42 @ AZ I

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

RO A4 AR Y BEY Ha B Fo) FUth 92 F 2T AL

>>> 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
SAAE A EUS ) Aol e ABY S AUk la'tascii0E, s Estr (0,
'!r trepr()%@.%@qq-

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

(Th5 sTeTATol A1)

52 Chapter 7. Qi&u £=
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(o] A sl o] A ol A AH)

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

o] &gk

kel

B ARFol of 3 & 3] ' 2= formatspec o] THSF H 3 H A 2| I A & FRATA L.

7.1.2 22X} format() HIME

str.format () HJAZ2] 7] E A ol A}&H L o] & AT}

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

525t I % e wAE (W F=gy BEL) 2 str.format () WA EZ ALH AAEZE A
FH Ut 235 o] A= str.format () HAEZ AGH 7“?4]‘:4 AAE 7He) 7] = AHSE
AFUTH

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

str.format () WA 7= QA7 AFEEH, 2 FES AR o] & AHEHA AT 5 5

Yo}

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

AAG 7IAE QAL AFEA 27/ 5 dsUth

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

T A e A ) T BArdo) S u), ERY WS EL A X tAlel o] g0z AFT 5 AokH
2 ATk e GA Ve 97T ) A ashed B2 E ()0 AEE By

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}

>>> print ('Jack: ; Sjoerd: ;!

e 'Dcab: '.format (table))
Jack: 4098; Sjoerd: 4127; Dcab: 8637678

s 702 S wble A E AR AL E 2L FRE o

il
o

F QU

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

oM BE XA MAES B YA E BYRE g B vars () 9 W AL T 58] 2w}
%ok

g Eol, ths 2 AT L AT H AAF S Algste i stA ddd 4 AT A4 h
>>> for x in range (1, 11):

print (' '.format (x, x*x, X*X*x))
1 1 1
4 8
3 9 27

(Th5 slTeTATol AI%)

71, AN £ ZofE 53
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(o] A sl o] A ol A AH)

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

f
Y
e
Fl
=2
of,
1o
e
Y
r
X
Fo

str.format () & A}23 & = formatstrings & H A 8.

713 £5 22X ZojEl

7] 2L AFFS AAFT BEE TF5oz TS U
>>> 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))

R 1

2 4 8

39 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729
10 100 1000
(print () & & A 02 Q3| 2 2 Aol o] A5 o)A 7 F7HE S ofl Fol shAl & A A=
Apolof] s o] A& F7HEU )
EAE AA Y str.rjust () FIAEE GZof] Adfo]AE YA FojR Zo7 EAIL = E U
Yt} 83 WA = str.1just () & str.center () & Y5 YTt} o] Uﬂ/ﬂE—E:% ol A% &85}
2 FHUTH HA AN AL S sHFUHE 48 # ﬂ%ﬂﬂ 29, 22X ka1, WA glo] 2F =9
FUth ol Zle] A E dF o= S QA BF gholl sl A g e shA @ o= wE Ut
(BZE Ay 7| & g, 34 Eefola A4bs 718 4= JF Ut x. 1just (n) [:n] A H)
e vMIAER IFUTh str.2fi11 (). A EAEL] 4% 02 AUtk S vpo|via R e

ol sl gk

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

'00012"

>>> '-3.14"'.z£i11(7)
-003.14"

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

54 Chapter 7. &
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7.1.4 O|™Mo| 2Xte ZOfE

% AXAHEER)E AL 2 E A =AM S 5 F U 'string' % values7F oA W, string
o e drdae 07H ol A9 values S 4F thalg Uth o] A4kE &3] FA4E H ZH(interpolation)

olgtal Futt. ol &

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

] ZA| 8F U] 82 old-string-formatting A1 A of] 13-4t}

M7

kJ

7.2

fjo

ol
21

open () = 3 AA & 8 F L, F N9 AAE F= F4 o] 7P Wol AREH YT open (filename,
mode).

>>> f = open('workfile',

A A QA 9 o] 5L
PAES GO ® st £
ol AT S AT D I
AolEe AT 0w ol BaUth ‘rr = IS 9
AeFste 1rv o] AR H L

HE e g RE (textmode) 2 delet, o] 52, stdol AL S S 201, o= 54T
Aigeoz AFd k= AYYrh Azl Zl’“ElZl" Eﬂﬂ%&%%%ﬂ%fﬂz A AUt (open () =
HA2). mode o] 12013 'b' = 3t L& vpo| 2] EE (binary mode) = F Ut} o] Al Hlo]E £ wlo]EE
AA el Fejz 91 Ak §AE S A °}t E%” doll = o] REE ARE-3l o Fth

HAE RoflA, oS ufo] 7|2 522 FANF JEHA & TE (FH20A \n, A=A \r\n) &
WA \n 2 WA AU §AE RER S0, R FH4S \n B 0N BAE I EHAE ERR
HEshs AdUth o] 3t diolEo] tha 7o F o £ g2k 519 73‘%% FEA 7} <k 5 A9
JPEG oW EXE 3t T} 22 vhol 2] tlo e & WA A Futh 28 3tdS ¢ & uf vpole RES

AHgBES TS &
5} AAE e W with S8 AHSFE AL £ FHYUTh YL £3 o 97 s ek

~A9EF SR ) shdo] r=) gl th & AHE3HE A2 55 % try-finally
58 2k 20 WliLsl D4 B Tk

AN
=
=

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

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

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

7 31: Calling f.write () without using the with keyword or calling f.close () might result in the
arguments of f.write () not being completely written to the disk, even if the program exits successfully.

5} A 7} B9 Foli, with Bolubf.close () & EE5H: 3¢ 5%, 59 AR2 AHg o= A%

x} o7 A1JH6LL]E%

rlr d&d

7.2. TS 911 M7 55
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>>> f.close()
>>> f.read()
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: I/0 operation on closed file.

7.2.1 T ZF|S| BHALS

o] 49 LA S 5L £ ek 5 A 7 o] v wHE o] Ak 74 G o,

Qo) U g & Aol £ read(size) § S, WY HOHE 91 £AY (2E wE

ol ) o] b ko] £ (who] 2] R o] A) = E 25U T sice = A B A %A A% T size 7} A2

ST S 5] B S 2N 5 1B C1eks A6l 17k oA e ] e

Seiol g9 A dyc I8 o ) s £A(2E 220NN U sz o] = (o] 1 2
o) E AR S FUTh Qo) 2o £2HW, £.read() £ WAL () S BeF U

Im

He o

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

[}

f.readline () 3 YoAA & =& 5 th 7H3 —t%x}(\n) EEAG Zo| REH A, 5t do] fHE
A2 FUA] ok wjol| vk 5} Y o] npx|uk Zof A gk A ek Ut o] F A vk ghS RS EA] ¢hA v U Th
f.readline () 7} Rl 2L & Eei5W, 5do] 2o L Ao A vhL ¥l &2 '\n', & 3t AP &
Ak e BAGE EAF Y TH

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()
T

HAo| ] 5L dodE, FY AA ol £RE 5 Uk o] AL WEe EEHo| 1, e
de =g oo Utk

IR

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

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

VA REZZ FHAERE Qo] Eo]dWH 1ist (f) Y f.readlines() &4 9

4
1=}
f.write (string) 2sring 2] W& S gL 23, 289 B Me-E =8 5UTH

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

e Y ANEL 27 Aol WHY B2 AHUTH - AL (FAE BECA) o]t} uhol = A
(ko] 2] B el A) = -

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

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

18

Ael7)E A% BT, vl e mEo) 39 5ol A gyee
o B9+ BEPH AU

56 Chapter 7. I=0} &

i




Python Tutorial, £ A| B{™ 3.8.20

gHd AR YAE v, f.seek (offset, whence) & AR U th Y A= 7]
oS A AlAFE YUt 71 E 32 whence QA2 A B U T} whence o] 00 3L 9] AL

aé@al
1019 @A 9 XS AHE L, 2 & o] BE 7 EHOR AL T whence = D 5 9,
7| B3 00]2A Bt HS S 7€ F o E ARG E Y TH

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

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

16

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

5

>>> f.read(1l)

b'5!

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

13

>>> f.read (1)

b'd!’

gk Shel A (RE A0l b7} glo] G2 A5), 42 9) Azl Ath A 1 9] %] W7
& seek (0, 2) EAMEAA oYY EOoE X E —
o] Bl % G 0Tk 1 HHe] ThE offer g A0 H A 9L 2
59 AR isatty () truncate () 2L AN HAEE § 23 9w, @ A5 ASE U 9
AR e BT A ol el dHAAE FRAAL

2 &) 2= AL (o]

u
ASDUTh, 28LE offser 2 f.tell ()
o =

7.2.2 json O ZXHQI O|0|E{& M ES|7|
3j| oF 3l+=d)|, read () WA =7} &2}

=
=
dgsjore s, 1123 2L EALL
2o o Bate vlolHE Agshel T g,

AEA7L R A 0w B vl o8 8§ S 5hY ol A Fahe
ol A

EE A4t YA EF sh= thAl, 3+

2 JSON (JavaScript Object Notation) ©] B}h g 2ol oy 3 A2 AFRTH 4 9l A )

json O]t EF EE-2 Fol&l Hl o] H 7:“ wholx F2HE H o2 vl F U o] EAE A s}

(serializing) 2}3l FE5UTH ZAE 232 E1 d ol B & A7+ sk A2 o 2 3} (deserializing) B+
FEUTh ;glaﬂ@rﬂ‘ o 21 &3} Afo] o A, 7“74] £ x¥3= EAEL Fdolt ﬂ olE o] =AY U E

=
Az A2 58 24 71A =z A2 + A5tk

AA = 7k = of, e g £ F=7 T79] JSON w4 8

m{o
s

Ytk

b
30
z

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

dump () 2= dumps () 4
E-ﬂ/\E J]_nﬂ o] O]T:H ]fﬂ—

=

4y L
ork
I

lo

’json.dump(x, f)

AAE hA D LE W, £ 71 972 A3 D 4= 51 AR

’x = json.load(f)

o] 2kt AU HlaYe] el AEs AU E THE 5 AAT, A9 Fehs AAUASISON o
AP 57] AA L 7] 7k H DL json RES @322 o Biol e HWL B
<yt



http://json.org
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o BW7):

pickle-3E 2 E

JSON ol 53}, pickle & 9191 2] 333 5ol
19 3%

4~

A=}
3 the dolz 449
FUTE: Ve 5 gt 2n0lA] L HlolHE
Qele] m=rt AgE 5 A&k

27}

s 2w 2 Ut sholdol %

iz
AL Uth 7| 2R o 7 kAR &

of o3} o o B} 7} 2 2] 9l el

58
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CHAPTER 8

o242t off 2|

Ag7kA] o2 WA A 7F A5 = A= AR A Al ES A s E g otute 2R NS Hoke A
Uth (Fe]x) 7 7k 8 E = ol g5 o] dsuth v X ol & o9

8.1 2 of2]

9 ol ¥, 3H el delA dUnh obukE of el io] stol Mg M3 gl F ekl 13
A% g 50 239 Atk

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

A

SyntaxError: invalid syntax

A= AV E = E2 A o Fa S0 A oAl 7 A E 78 o] A E 7He 7= B2 saw
£ EAFYL iy &= ﬂ“*—" o] 2= EZ 0] %?J?JWQ‘(EE% Hox a3NA ZAA = A5 Th:
o] oo A, ol 8] &= & print () oA ZAEH Q=] j_oPoﬂ 2 (1:r) ol mhA Qs WEe U 5
ol 5 & HIE 7L Q4= o] A, ‘?JEﬂO] AT YERZHE S $S 4 Q52 )

8.2 0|2

Aol £@A o] Ao Suk=ch BALE, AW Y oo g Do 5 ASUch 4
BAR ol S L o9l a0 22 Qe shold 22290l ol 4%
| b o) 2 WA g U ok ShA v v e el @) 2 7o) X e) 5 SkobA, ol Aol A]
o] o & A 2| & BHE U th:

3
o
=
<
>

>>> 10 * (1/0)

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

ZeroDivisionError: division by zero

>>> 4 + spam*3

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

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

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

of g MIAI X o] wpA et 2 ojE Yol ol t=A] ¢HFUTE &= o8 F2& YEhtal, 3o HAA]
AgrZ oy FH Ur}: o] oo A2 F& ZeroDivisionError NameError, TypeError YUt} o] &
O 72 AH FAES AT WG o9 o] FYUTh o] AX BE Wﬂ "ﬂﬂ o e ﬂ*& Zho] A g,
AP Ao dle] AeE (AT FEYAE 27 F 18 8+ %ifi‘%‘ﬂr T o9 o5&
W A AR U T (6] F 7191 2 7} op Ll o,

Z o] rA) REL o9)o) F3} o] 7

nge axs g
el WA A ] S 2 e o 5] el o517} Aol A5 EAE el e, A o
429 5L UGS 29 Ed0] 28 TFL AFUTh HAW, BE AN do] A 5L
EA3HA BT

bltin-exceptions = U8 o9 53 1 59] o] v & st 95U,

8.3 d|2| x{2|5}7|

AU A E AL e £2 G W= Aol ATk Eg A% MEL BUHE 457 0 o)

A AgA A A2 e L AR, A 22 TS AHHE S A2 H§FUT (Control-C b
2 9o 29 AR A AehE AL & LB A A8 U e R KeyboardInterrupt 9|9
Yo7l Fe 2 ehiol ol oAl

>>> while True:

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

o« WA, try A (try 9 except Alo]o] EAE) o] AyPFH Ut}

o 2] 7} FAYEEA] Qk O excepr A & AVH L try o A TSP UTH

o try A& AYP3= T AL RAYSE, Ao G2 B EESS AvHE YUY 18 3 ¥ 9] except
7IHNE Feoll &= ]ﬂ o] & -"]'UHZ]E] W, Texcept o] AT, 1 b5 AP try & FAE

olo] Tk,

o except Aof = Q] o] FEF WX FH A] e L] 7Y, ol Fof Qe try w o2 AP Y]
28 717 HAF A o, A2 FH A 2 dle] o] fo A Bl A 2L HARE 3
A8 o] W&tk

27) The ol ol of ek A ) 718 AR 3k7] 98, cry F-L ik o] 49 except 42 /b 4 AUtk H)
shitel #2717 AW A2l 71 Sl gehe try Dol A LA T oo w A2l e B 2L try B T2
AR Ao ASIE ABIAL G oot T& FEH e FER A A A9 AR
LS

. except (RuntimeError, TypeError, NameError):
pass

except ol Y& FdH2E ]ﬂ&}7%§aﬁi o] A 1t M 1£%E]H d o WA H Yo (sHA T o2
A 2

WA o 2 = ] X = A] kU T — 244 | A5 D Shexcept 22w o] Fe A9} v X = A k5 U Th.
& Eo], Tt 2 FEEB,C,DE I AR AT Th
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class B (Exception):
pass

class C(B):
pass

class D(C):
pass

for cls in [B, C, D]:

try:

raise cls ()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

except o] F174 3 W (except B 7 Aol LE2), B, B, BE A5 Pol 2L — ALow
w5 Aol ATk,

uhA] o except 22 oS o §& AT 5 v, FATAE GFS Gtk o] AL AT = FE
Fog Aes g od Aow Al ze oW ol g shel 7] 47 WEA T olg WAA T
AN Fo) o) 2 & ThA] FoA LU A E FE AFUTH(EEAE NI E AT 5 A=)

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 =2 Al

Ael Al else 2 & 20, JATtH &2
Q074 92w AT ofobul B o fEAUT & Bol:
for arg in sys.argv([l:]:
try:
f = open(arg, 'r')

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

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

else Ao Ago] try Aol I=E F713te ART £2U], try - except £l Y& EEH I I+
FETFLOTA G2 oS FA3] A He A BAs WA UTh

)27 AT T, AR e /A 5 e, 199 AR uE FeA dEch Aae] A §L
EREEEEDIRES

emmﬂoﬂﬂﬂeﬂﬂmﬁg
AAE 20 ﬁ@%‘/]‘:} AYE A8, oA
RINE JAAES AH AN T

O~
1w
= O~ A~
ESEZ 27}2}-’—5 A5 Yt

instance.args o AZH o g
tr_ () & BYsA, args £ Fx35A
| A2EAE WA TS 23 o EF

8.3. o2l XMz2l5t7| 61




Python Tutorial, £A| H{H 3.8.20

>>> 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 ="', vy)

<class 'Exception'>

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

oA L] 7} AAFE 7EAIE, A 2] 5] A] ok ol 9] mIA| x| o] mpA] e} FE (A A ) ol AshE YT

ol 2] A7) @A uy Boll F7 53= o9 R “P OMF/‘r ry oA (Ao 2tE) 325 = WF
drEolA TSt R ﬂﬁlﬂ\%‘?‘r &

>>> 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 0|2 e27|7]

raise 2 T2 M7 A AR ol 2] 7} BASES AL 5 A FU Tk & S01:

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

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

raise o AFHE T QAL WA D A APk o9 Axdro] A o9 Fejx
(Exception & A% Zel2) ololok AUtk o9 Fel2st AW, EAHOE 914 glo] 4
HAE B2 ALH2E BHEY T

raise ValueError # shorthand for 'raise ValueError()'

wHoF ol 2] 7h A B A ook 314 ¥ M 2] 5h3 44 ok, o 2eket BEh o) raise ®ol 1o 92
thAl 4o 5 QA itk

>>> 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
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8.5 AIEXL F2f o<l

CeX 222 249 o9 olFe 2 Y & AF U (FolH S 2ol T
EHAL). Y= RE AFH oY YA R Exception FHAE AST

CREES
ARG &
Yok

rlo [
fy ﬂllﬂl
[> u@]n

S

o9 Sehit ThE ZhAE] T 4 At ol AE ASHES 4D £ AA W, REL 1B
FAFYT 55 9 A7 olelo] B ARE 22T 4 AE2 57 B AA ] EYHESS
AZANTFUT A AR AR D2 5L o 5 Y BES BE o, £3) 485 AL
BEo A olH s ool 5e) Wolx ZUAE ol F, 47 e ole] AT S AT o) FejAE

ANEBEZHAE HE+= AYYth

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

class InputError (Error):

"""Exception raised for errors in the input.

Attributes:

expression —- Input expression in which the error occurred

message —— explanation of the error
mrrn

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

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

allowed.
Attributes:
previous —-—- state at beginning of transition
next ——- attempted new state
message —- explanation of why the specific transition is not allowed
mirrn
def _ _init__ (self, previous, next, message):
self.previous = previous
self.next = next

self.message = message

H2Y o els 5F A9 olFEF FASHI, “Error” & 2uhE ol 522 Z o Ut
o = O
- ==

BASE BEEAA WA 2 AL A2

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

Goodbye, world!

(THS SoTAT o A1)
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(o] A sl o] A ol A AH)

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

o H n
xq_tryfo] 9= A A s of A Qo] AAH UL oo o o] 7t A o) o Rakak Ao
Arg eyt

e try A5 AY 3= Tk oAl Y7 AT, except BolA A E AT S AFUTE A7t
except Aol A A 2] A ¢F 2, finally Zo] A F o 9] 7} thA] T g?ﬂ%ﬂ-.

+ exceptelse d A8 Fof o9 7h 2AE 4 YFUh A, finally do] A
ChA] A U o

o try 9] break, continue T+ return £ 239, finally 22 break, continue E+=
return & A3 Ao AP 141:}

e finally &9l return —E—O] 3z

kel
=
finally @9 return £0] F+ 39|

& &4

H, W3 S try B9 return £0] F& ghol] ok,
=
=)

ek,

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

>>> bool_return ()
False

EEE T

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

>>> divide (2, 1)

result is 2.0

executing finally clause

>>> divide (2, 0)

division by =zero!

executing finally clause

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

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'

Hol vle} Zo], finally 22 EE 7 ¢ A= Yt}

except Aol 2f sl A 2| Z] 3l finally 2 o] g% o ThA] Lok
A A S8 ZEIHA, finally A2 9 F A5 AHE S ), 324 A A obd A of &A §lel,
I A S WSk v # 8 dUtH (F Lol EY 2 A2 22 A S).
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o
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Utk 2 A

1
SREEERA

o y
&S AY¥

25 9249
Iug2 34

oW AA L AA A T
A4ke AF o FoF 34
for line in open("myfile.txt"):

n u)

end=

print (line,

Al
=

as f:

with open("myfile.txt")

for line in f:

end="" )

print (line,

o] g Aol Al o]

A7 g sE B, 5
e %

=]
LS
=
=

23

A2 she ol
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] < (non-local) ©] A 7+ H] A < (non-global) ©] &5& £33
o A EF A A AFELE HA BES A o] 2 53]

- OPF UEOl A4S E) A g Rel 2nne Y o85S
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HE A A2Fx2= A 4 A o] EE52 (HAE o) Z2FUtt ¢ upgoA, 119 ~F
S AY AFE TL olF FNHE FZXUL: REY o] 37 FH 2 HOEL A AFmof -
3to] o] 2 F 7S vl X gy ot

27zt E Hog AAHTGE AL AEE AL 23Utk REO A AYH 49 A ~F
Z=, oo A o]H o d o)A g B3 I F5Ut SEFH A FAQe], 2 2EY olF w0d U
i of], o] 58 AAZ FAsE A2 AYPA 7 Tz PP Yt — A vk Ao A= Aud
Aol F2 ol o] AAHL T W}t oA, T o5 AA 2 &3}A] Wolof FuytH (AHA,
A AFEL2 oju] FH oz AAHHYL)

vtol o] 58S 542 - global©|ttnonlocal wo] gl wl - o] 5ol i J3td 4 7 U f 25
Z 2 e A9 Uth g2 ol B & BALekA] kUt - o] 58 & A Ao A2 EdUth AA =
PR dUh: £ del x+© A J 2F L7 F 2R3 o) w0l A x o AZS A ATUTE AR, A
OS2 aMdle B A AP AFZE AT YT 53], import B3 & A= BEOIY T
oS A ~2Fz AZAFTY T}

global BEL EA AL/ AG 2750 Yo 2320 QA A olof TS 718 2 uf A2 5 5 th
nonlocal #+2 54 A7 EE M= 2T =0 9lom 23X AAZAHofor && 78 Ut

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

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

def do_global():
global spam

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

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

oA ZEo] 2L o9 B

After local assignment: test spam

After nonlocal assignment: nonlocal spam
After global assignment: nonlocal spam
In global scope: global spam
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9.3 At A Qb
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class ClassName:
<statement-1>

<statement-N>
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whe, £ Pejo) QA 22 sk — ohAl, o AL HelA AgEyn
Fe)2 Aol AT f, A o] & Fho] oA T AY 2Tz 2 AGHUT— A, BE A
AP SE2 YL o] A o] F FHe & It 53], & B = A 59 o] 58 o3l A2t
ZHA FY7H (S T AAF ez 2, Fea AA VLol d Ut o] A2 V[ EH g FHA
Ao w o wEolXl o] F T WEEES AR A dUTh th3 Ao A Sl AA o o 3l
o wf A FUch defe AG 23 =27 (FH s Bl o717 A A FESHE A) thA] AFSE 1,
Fela A Fea B slHol A Fol A Fel 2 o] F (oA ClassName) &2 o 719 AP Uth
9.3.2 SaiA A
2 AR T EF) AN APFUh o ELHE F2ot dAEA vHET]
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My = 2l
Sy m oy W

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

def f(self):
return 'hello world'

MyClass.i @ MyClass.f = HE A EZHE =z, 27
AEIRE= UYL = 3l 53 M -
GA e o E e HE T, 24
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def _ init_ (self):

self.data = []
ZHA7F__init_ () MIAEE R T O, FH A JAAEATUET|EAE T %ﬂﬁ%?ﬂé AA~E 20
sl AHg e g init_ () E ZEFUTh A o] oA, A 27|3E JAAEAE o]FHA AE 5
A5 Yt

x = MyClass ()

EE,__init. () WA= H =2 FAd48E A8 IAE
WE7] AARLE Fo]R AAREL  init_ () EAEH

>>> class Complex:

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

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

9.3.3 QUAEIA ZHK|

ﬂﬂNAHAﬂﬂ

FxAUrh 4 E
Holg o=}

e &5 912712 dada A7k old sl 24 B7bA) AL o= R
= .

=2 HE ol Fo] itk ol e o =2l =k v A
2220 Qs 8z M5 o, Crr o] ol Aul of AL ol
. =

r[r ONHU
l> :erﬂ
ftlo

lE el 18 B8 et A B8, A5 09 0 Aol LI, o & Eol,x o} AIA
WSolA MyClass o] ALHAH, g3} 22 I & 272 o] glo] 16 = ‘ﬂfH?ﬂMt}:
x.counter = 1
while x.counter < 10:

x.counter = x.counter * 2

print (x.counter)
del x.counter

2 <l ’\E"\ EZRE 2+ MAE Uth AlAEE AR “&ot=” T UTh (FFo]HollA,
HAE gt &0l S22 v AR H A gsUth e AA FEE WA EE 7HE = A5
=2 q]%% ,ﬂiE 7 7| = append, insert, remove, sort 53} 2+ WA E 5Lz T 81 A U, 9o 2 9
=9 oA, A AR AFeA & 3 HIAE g S0l & FUla A2E A AR WA= 011“}/\}36‘
AYgUrh)

O AE A AA 9] LHLZ WA T o] 2L 1A 9] Zej ol Dl YUtk H A, T2 A0l Ze) Ao BE
AEHRESS A5 OV\E*’\/] HAEES Fo g lﬁﬂ/ﬂ 29 ﬂ]xilﬂl*i,x.f%%ﬂ}%
HAE Fx Wﬂ MyClass.f 7} @po] 7] & JUth A x. 1 = 23 A] 942, MyClass.i 7}
27} 0}147] m Zg Ut 28}, x. f = MyClass.f & 22 A o] 0}‘/‘141'/}— o] A T AA| 7}
obu et mA = A JuTh
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9.3.4 HME ZHA|

HE dAEs dd5Ava 2 &gtk

’x.f()

MyClass ool A, o] A& FA}Y 'hello world' & EHHF
| A= A A X0

= U
, A8 E ol 22 5 A5yt 04]%%

A&tk x. f = YA= Ax
xf = x.f
while True:

print (xf())
£ 993 A% nello world & A FYrt
HAE7L5EE of FE3] o o] o712 £() o 5 Y7} AAE AR AFAE B3,
oA x.£() = 0} Qo] T=FH AL atolML A UTh A= oj@A B AR A3 uho] WL
AAE FRE ot &8 YA Yol Tt o9& oyt - AATF AAZ = AHEH A et
;=
AAR, e B T AT = dFUth A= S Axes AX 7 49 A WA AR
Z e%ﬂ-% Zii}bll‘% ‘?‘ﬂ 04]‘:’1]/\1, TEx.f)= @Q—*&] MyClass. f (x) 3}%%@'\41‘4—. oa]‘ﬂ'ﬁ,ii,n
Mol AAEL BEEo 2 YAHNEES TESE AL, A AA AR ol M=) A2EA AAE YA
UE AR EFor ASote T E L% AR TEI U
ob ] W] A £7} o A A=A o)a) 3hA ZHTHA, FEL AT R A o) ofnkE BAIE YA s
T 0= AdUHh Holg ol EFEVFobd AA"F X AERREE F2eHY, 249 Sei27 A4
‘41’% U]—Ok:l_ ol 5] g AA A EnpE aiﬂ/\o} ZFHEY AdAHA AT HAR T AA =

=7 o

re71= =< E%a

2y Eg AR WA RO A A
ﬂHEﬂﬂﬂL =
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class Dog:

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

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

>>> d.kind # shared by all dogs
'canine'’
>>> e.kind # shared by all dogs
'canine'
>>> d.name # unique to d
'Fido'
>>> e.name # unique to e
'Buddy"’
o] £ 7} 217 o] 5k 2ie] of M =2 W o], B AE U B )9} e sl AA} ol R ) T ol
He o 42 X3 23S & 7FsAd ol AsUTh dlE 50, U5 =AM ricks |l 2EE S22 W E
= Dog 2|

ARG-E] A eFotof sh=t, 6}1%-4 Bl AEVLE 25 s 7 HEA U
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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']

O, 2ol 0] SulE AAE AAEA WSS AFES 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')

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

['roll over']

>>> e.tricks

['play dead']

9.4 J|E} FLAISHE

ArE Ao} Feh s BN 2L o ERHE o] Fo] ST, o EPHE 23 & A2HAS ST
t}:
>>> class Warehouse:
purpose = 'storage'
region = 'west'
>>> wl = Warehouse ()

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

>>> w2 = Warehouse ()

>>> w2.region = 'east'

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

FOlE] =Bt oA B oh el Ado) A Sl A8 (Fehol Rl o] ol A P
grUth 2ol BARE, At £ F4H 0 vlo 5P S TSt A8D 5 YUk A
JJr WOﬂ/ﬂ“ Eﬂ o &
ng_zlA%E],%O]Q_g}x

Ut — 25 Ao &3 (o, CE 24
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&
o
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Zeto]AdE= tolE o EREE A2 ARG o FUtt — Sete|JdEE 0B o] EYREE
A=A AES g8 FAH = EWAL 52 7R d £ dFUth FEo|dEL ol FES It
SN EESY] FEAS EAAEA G s I8 A HojE o ERREE JIAEA Ao 271 5
Aol FoJ A8 — thA] 3k, %ﬂ% o] ZAAZE 3T+ A Fok

HAE Sk A HlolH o ERHES(EE TEHMAEE)S F2Fe 29 22 JsUTh A& o2 9]
AA R A=Y 7tE4E U0 A ¢ ﬂl HAFUTh HAEE FolE3 u] AG fFefAads
W 258 27 glsyth

%, MAEY A AA AR self gt B UL l&*% Hd D EYUTH o] & self = Fho] ol A
ol 5 o E 7‘%1 gyt AR o] A w}ixl U AYEY F=7}thE shol
zrIHgmEo] g7l £dst, Fejx HepeA 22 I old FH o ESEF A Ak
BT 5 5ol Fe A 8.

2 EFREJ RE 5 T ZFH2Yg A2d2ES AT WMAEE AT T4 7}
S gooldxrE Jog SeAd B8+ fsUth &5 AAE FH2 A H-Z Y= A
A 7ML o B Sof:

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

class C:
f = f1

def g(self):
return 'hello world'

h =g

Al £, 9,0 & BF P45 AMNE Ftel7l FHxc o =R c
A2 AE WA EAUTH—h & A2 g S ES T o2 AL m2 TR FAE A EBL
2715 ghehe Aol 295 8.

PN EE self GRS MIAE o EFFES AHESiA e WAES T8+ d5UTh

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

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

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

Hza 4 gaUth WA 2ds A A7

19 A3 2 2 ARR 5 A] ghF U th) WA =0l A
o 2722 FYIA A3 ofE) 714 3

sz @AQ ?}#9} | = Rk OME}, O AZEH LG REE
B WA= S ERehe 22 AL o] Ao ARz Aol 2
o 2 ig%i?ﬂ%?%ﬁ}ﬂx°ﬂ°33ﬂ9ﬂﬂﬂq
EH b

=
2 (Y ozt Edth & 25Utk o] A2 object.__class__ °

q

-10 2 [k

N

&tk B L, A 23
W AEI A S 5 ATk
Tk Ao A] A = 7} A4
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AN
9.5 A=
EE 4ES AYsHA gettd dof 7e2 “SHl A g ol 5 BEY v 7HX 7 glE A YUt 34
A2 FYgY EH2 oA B AFUTH

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

©]& BaseClassName = 348 S~ 4ﬂ E 23t aFzo) HoF o] glojor U th Wola FE A
ol 59 Al thE g oo RIAAE FFH YL o & Eof, Hlo]~ FH AT THE BE Ao FH A&
5Tk

class DerivedClassName (modname.BaseClassName) :

5 gel 4ele) e el
W0l 2 Zel 27k 7ol Utk o]
%ﬂéﬂﬁ%ﬁﬂﬂ%ﬁﬂﬂ1

7z O

A ZE A AAEA BET o EME AL ¢4 YT DerivedClassName () = 1 229 A
2EAE UL M E FxE vkt 2ol 2R FUth tSote S o EYRETZ AAH =1,
dostd Hlola S 20 A E B e gt o] Zlo] g AA & Frhd A= Fx = 2HkE Ut
A FHRaedols FH2 HAEES AP T + AssUTh HIA =T} 7% HA S thE WA=
TEd o SET AT 22 A2 eng vols Feio] FYH thE mAESE TES=Hola 2
EES R AR ed g Sef2o] MM =S TE5H Uk (C++ JEJEHU%A‘EL xEdo=
y}o] A ARAOZ virtual YYT})

METH 22 o] F Y Hlo| A FH A HAEE T3] LO}i]Tﬂl‘i‘:‘r A4
et AS g dFUTh wola FHAY HAMEE AH TE3h= S ol syt o
BaseClassName.methodname (self, arguments) & &<35HH HUTh O]Zigﬂlﬂiia} 19 E
AT L2827 dFUth (o] AL Hlolx Ze a7 A AF Lo A BaseClassName O & P2 H
§1% vt 5 45l %] 5 2.)

shol Aol 443} B71 AL T 5 9k T A W B4k AUtk

o« OJAEIAO & AALSH W isinstance () %/\}%@' t}: isinstance (obj, int) = obj.
__class_ 7}int Avrint oA JABH FH) 22 A True 7 E Yt

o ZY 2 ALEL AASE M issubclass () & AFR Ut} issubclass (bool, int) = True
old],bool o] int & A B Fe| o) 7| Wl EJ Yt} 5FA 9 issubclass (float, int) =False

oly], float = int o] X Ze A7} ofy 7] W £}

gol M2 thE 45 FHE AT Uh o ALY wlolx FURAE ZH= FUla Ao old AYgth
class DerivedClassName (Basel, Base2, Base3):

<statement-1>

<statement-N>
WRRe] BA4, b ke ol RE FUYASZRE J4H JEHESS) FAS Yo $HO
2, 9FNN LEZOE, AS FRAAN HA= 22 ZH2E F A AR A= o2 AHRT
54Ut 28 A, 9 EB]HE 7} DerivedClassName oA 2HAE %] ¢ 0 Basel oA 21, 202




Python Tutorial, £A| H{H 3.8.20

(AAHLSZ)Basel o Ho]lA ZHAES AATYLE AV|ANAE FAF X ¢Fo ™, Base2 of| A 2t
o™ Ao g AL )

AR ol AR Tk oFh B B TH WA S 2% €A super () 29§49 522 AU5H7] 919
ZRog WAF YL} ]zg:ugo 29 o2 ohE AL ol & ]/\1 call-next-method 23 €& A ),
T S AojEoll A LA H = super TEH T T T

A £/ BB o $E, BE OF 459 A9 shh) 1 o) akel thol o BE B (Ao 2
2= F sttt 7}”‘3}3‘5‘%’\‘:5?—‘54 o8 =& 58l AA= QL ) E s WEd Yot
oAE 0], Bt ot object E AT WZol, BE thF dE 2 object | o]2E= o BEE
ABFUG Mol Feh2Eo] ofel W A2 57 9 a7, B4 LuelEol A £AE A
Ashated], 2t 2 20A AAH AR LEBOE b wAE REHT, 4 REE 0 F d W
S35k, B2 A (59 SAeso] AL A oA AN FeAE BE F Yok o v o)

o2 utS Ut RE A AL E uf], o) 4RSS tE AL o2 AFEA Q3 A Jd= FPAS

EEL_

o
AAG ¢+ J=E w5 Utk ¢ A 8 14]% , https://www.python.org/download/releases/2.3/mro/ &

9.6 H|Z7H H4

A ol A ik H A e < “HIF A" A ‘_—'F—t T}o] A of] XXH"G]'X] FFyrch AT th
29 gol Feo A M2 = gkl dsUth BE R A FSE o] 52 (& S°l, _spam) API9]
FNH oA ¢ FROR HFH oot (2 Z0] T, WA E, tlol B W F 7o) o). +3
A0l 3 B0 fo] MAS £ o0 2 A5 ol of It

SR 2-vFN A EY SHE A7 Yl e B R (S5 AE FHaoA Fod olFE5HY FES It
2P, o5 4 7] (name mangling) 2kal &)= vl AU F ol th e Al gHd AP o] YFYth __spam FE| 2
FHA2F MY B=E=Z A Zst, o gt e 2E2 Egyth BEE A¥HA}E  classname_ spam &
HAE 07 X2H =1, classname @XH EEH/\ o] FolA dell 2= EEE AAT AY YT ©]
A7 2o Aolo] SARE o) 4, ALl BHA AN R HsA 2R

ol & -‘ﬂ”ﬂ“ 2 7o Uﬂ’ﬂ‘: TES WA A B FH s HMAEE A
stedl =2 FUth &

g
xo 30

ol

ek

=S

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

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

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

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

9] o= MappingSubclass”Zt__update A EAE & Y3tH gt s A5 U T Mapping S 2ol A
= Mapping__update® MappingSubclass Z#] 2~ oA+= _MappingSubclass_ update® Z+7}

A = 7] w2 J o

47 7 HAE ATE 35 AAH ke o] o3
£ AN LAY 2AE 5 AFUTh ol 2L Tu A B e

exec() Yeval () 2 ALH IE= TE5= 229 29 2R 7)A eve
2 o T,] A & o] AL global £ B8} S|, 7} &7 vlo|E-ARYH I & ASHE Y
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o} & A oko] _ dict_ E AH AT uf¥ul oty getattr (), setattr (), delattr () 9%
3l
z3)

2 ol &EEE A FolFE 279 “record” U C9] “struct” &} ALk o] o] H
2 9&Uth vl Zea Ao ) EFE T4 e dYynh

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

SR FAAA HolHy S et gtolW = 2742, FF Lo HP WAE=EE FH U= 2
Has A AEES F dsUth A€ S0, 9 AAZFH Eﬂ ol & st Tt S o, thal
EAE HFH oA Hl ol Bl & el= WA= read () ®readline () & AlFste 2R E AT F AR
AL+ A5k

AdrdavmME AAE o] ERHES ZEFUThn.__self  =WAEm() #2383 d2dx A4
°|al,m.__func__ & WA= A& T AA FUTh

9.8 O|E{2|0|E

A3 oluhE of e e o] A oY AMELS for FOR £HT 4 YL L AU AYUT

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

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

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

for char in "123":
print (char)

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

o] ~EFY Y AMAE YB3, 2HE S, AT T o] H ¥ o] B & AHE-sHH Fho]#l o] B s}t
FadE UL Fo FodlA, for &2 AH oY AA o 3 iter () & i%;ﬁ%‘:}- o] g HA =
_next__ () EAY3t= olHH O H AAE T, ol =L HH OV Y 8 4ES 3 ¥ 3

U A AUt Y& 24A7FQlo,  next_ () tStopIteratlo no2E YO AA for T
FTEE €¢HUSh next () W FFE AFEHA _next__ () HINEE SET 5 AFUTE o] o= 9]

BE AFo] of A FATHEA Kol

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

<iterator object at 0x00A1DB50>
>>> next (it)

lal

>>> next (it)

"t

>>> next (it)

(TH= SoTAT o A1)
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(o] A sl o] A ol A AH)

lcl
>>> next (it)
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
next (it)
StopIlteration
olH e olH 2 EZ9 Fo A= MAUSS dHEH, YR FH 20 olH oY T4 A
27485 95U _next__() MAEE M AAE BAFE_iter () WAE=E APk
ZPPA7t_ next_ () EARAYFME, _ iter () =1 selfEEHE 5 YS5YTH

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

def = iter_ (self):
return self

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

>>> rev = Reverse('spam')
>>> iter (rev)
<__main__ .Reverse object at O0x00A1DB50>
>>> for char in rev:
print (char)

w o e 3 -
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S E oS e Aue 2E e = U A @42 E A= AW e
B A @ o Bl o]l next () 7} 322 wupc}, A1 &l o ] =

B 353 of | o] wpxvho 2 AdE e 7).

o

de AU HE AT A2 gA BE F deS BoFyth

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

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

Q O K rhoe

Addolgz & ¢ e ZE A2 & dollA Aol 2 7Nt olHeE ol HERE & 4 5]
A ole 7k hddt o] fr= __iter () &__next_ () MIANEZFAEE g A7) df & J Y
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E U 8 72 AG HEEL AN FE7 5 F o Ao E HAHATE= AYUth o] A2
self.index Yself.data & ZLAAEHA ML E AL A2 v ud FFE 27 g HE

SHA| ¥ U o

A5 WA= AT 22 33 e o] A g, Ay o7t 58 u] A5 2 F Stoplteration &
dogUrch 2F3sH, o] 7e 5] €t TE At A o " olHE 7] A wEUTh

e AU dol B YAt Fued Ay nEaAw, 2 dA BEE A U S
BN O R 1A 29T 5+ YU o EANEL TR F5 AU EE SN Ag s
28-S s AAEAF YT Aoy 2342 A Aol oK} A A T §EAL
ol A4, v B AE HugdldE o w R E d 2= Ao dsUTh

o

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

285

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

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

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

260

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

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

>>> data = 'golf'

>>> list (data[i] for i in range(len(data)-1, -1, -1))

[lf" lll’ 'O" lq']

9.10. F|LA(OIE] E 34 29
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HE Et0|EE|E| ES2{E7]

10.1 2 AN|A| QlE{H|0|A

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

>>> import os

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

'C:\\Python38"

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

from os import * THAlO] import os AEFY S AR oF sttt 2 oF os.open() ©] WF

open () & 7helt A AT 5 dwl, T B4t ok th2d S AT
os 2L 2 RETH AYT W, W dir ) Fhelp() T4t e E902 LRI AHUTh

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (os)

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

QAR A A g B FYL A9, shutil BEL AE37) 419 6 2529 AE o] A2
Al-s ok

>>> import shutil

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

'archive.db'

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

'installdir'
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10.2 i iel=3ie

glob REL THE e FAEAE A0 2 5o B2 v §48 A2 ek

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

227} dsUh o] AREL sys REY
A] python demo.py one two three

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

argparse RES W & A2 Aelste o AR WAUZ L AFFUL b 239
AR EEEEERE RN :

[m
rlr
g&
v

import argparse

parser = argparse.ArgumentParser (prog = 'top',

description = 'Show top lines from each file')
parser.add_argument ('filenames', nargs='+")
parser.add_argument ('-1', '—--lines', type=int, default=10)

args = parser.parse_args()
print (args)

python top.py --lines=5 alpha.txt beta.txtE A}-&3lo] W& S04 A3i gt
*args.linesE 5%, args.filenames s ['alpha.txt', 'beta.txt']E AAT

104 o2 & g|c|alMal s2 M =EF

tjo

sys 252 stdin, stdout, stderr J E B HE T 211 9]

SUth 713 vhA % AL sidour o] 2T 9 ¥ 9]
e 25 ge Ansole A ES EY s 22

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

~2TPEE FEI= P AHAA BH L sys.exit () E2E AU

>>> import re

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

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

'cat in the hat'
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ol AL =S doE e 7 F uw Aol G471 wE gyt

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

10.6 5t

|0k

math 2E2 5 254 Athe A% sk C gloj B2 2] gl v A LS AT

>>> import math

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

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

o

o FF A
random R 52 73] AEHS 5 e 575

Asg

>>> 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 REE £ HolHY 7EAQ EAA EAS

tlo

ol

(B, T, 4 55) Add Yo

>>> 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

of>
<
kv

SciPy Z 2 A E <https://scipy.org> = T2 ¢ 3] A4S REES Wol z+3 9l

10.7 QIE{4ll HM|A

NS AN 23T AE Y ZREFES A3t B

< Z2F°] syt 7 R F 7= URL
oA HelHE ¢lolE urllib. request ¥ d& Huj&=

smtplib YUYt}

>>> 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', 'Jjcaesarlexample.org',

(THE sl el Aol A%)
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(o] A sl o] A ol A AH)

"""To: jcaesar@example.org
From: soothsayer@example.org

Beware the Ides of March.

m n)

>>> server.quit ()

(5 WA of| = localhost o] A ] L A 7} A3 =] 11 Q) of of dhr= A of] F2] 3514 2..)

10.8 <A} AlZt

datetime RE2 G} A 7HE 283t S 2E5S Al&dt= I
A—E}HDP Ixtel A 7E Ak o] A Y= A vk 2] 2 H 2 28 Ty 23S Y3 a&Fo 7 Wy
Z3l= ol A JdF5UtE RES ALY E 185E= AAEE ALt

>>> # dates are easily constructed and formatted
>>> from datetime import date

>>> now = date.today ()

>>> now

datetime.date (2003, 12, 2)

>>> now.strftime ("Sm-%d-%y. %d %b %Y is a %A on the %d day of %B.")

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

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

>>> age = now - birthday

>>> age.days

14368

10.9 H|O|E| &=

dutAl dolE RA Y & FAES U H 2L EEEC A ALF YT z1ib, gzip, bz2, 1zma,
zipfile,tarfile

>>> import zlib

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

41

>>> t = zlib.compress(s)

>>> len(t)

37

>>> zlib.decompress (t)

b'witch which has which witches wrist watch'
>>> z1lib.crc32(s)

226805979
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10.10 M5 5

Q8 shold AFEAEL 2L EAo) T8 THE A2 NS AT A A A5 S shepstt de B T
UL ol AL ol A ARFO| ZA B Tt 2 72 AU

& Sof, AL LT AEH N A T4

S 4 gt tineit REL AGE A% o] F L A% B

>>> from timeit import Timer

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

0.54962537085770791

timeit o UYL= R H O R, profile Y pstats BES T EF9 FT oA A 4A A
28 317) 98 = 1 ES AlF U

2FAe] 2o Eglol & AU &N AL AV A Bpol AR HAES AL 208

M 2 A2 Foll A5 AP st APt

doctest EE2 EES ORI ZZ2 O EAEY S UZH HAESS FAAEIE =18 AT

Uth HAE B E7|= 13 522 1 20 A EA2EZH o7 BEAGA] BBV E = 4FC0 R
ALl A oA 8 B Az oA LHAE AL, doctest 25 0] LB AN A 2=}

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

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

mrn

return sum(values) / len(values)

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

unittest 2E-E doctest REWF 42 A2 b AT HE T ZAA H2E AP S B 9d =

el g 5 gl A Atk

import unittest

class TestStatisticalFunctions (unittest.TestCase) :

def test_average(self):

self.assertEqual (average ([20, 30, 70]1), 40.0)
self.assertEqual (round (average([1, 5, 71), 1), 4.3)
with self.assertRaises (ZeroDivisionError) :

average ([])

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

unittest.main () # Calling from the command line invokes all tests
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10.12 HiE{2|7} ZStEIL|C}

gpold 2 “aH g7t ¥ P YUY doh& 2 Ut ol o 2 71X st FHI Vs

B3 b3 @ e ol 8 5

e xmlrpc.client & xmlrpc.server RE2 924 T ZAA TS FHSE IS A AMAT

(

A2 BEUTH RE o Eol® B7ak1, XML o g 214 <l 2| Aol Lk 2l 7 BREA %
Y

l

MIME % 7] B} RFC 2822 7|%F WA 2] A& X35k A2 v d vl A A& &E

571 919 ol BEl el ek A WA % 23 9 smcpLin o) popib S R, enai
EAR AL 22 (IR ) W) B AFAR NS QY AnY A e =2
2L AN AT AR =T AAE AT ATk

json 7| A= Ee] AHEF = vl o] WS sé/—%% st sk A e s A2 AlF Pt csv

5] ]O]ig}’\—ﬁfﬂ‘:/\]‘fc’ﬂ/ﬂ 1A 0 2 2| Y= & HJLE-'?_—E_% FFAoR IS
AR AT & 4+ IEE AFIFYth XML A B]E= xml.etree.ElementTree, xml.dom Z xml.
sax A7 Aol S5 ANF U ol @ wE A7 AE B AHESE ol 4 8 =z 193}
o2 =7 7k dl o] mwo] I A T Yy

sqlite3 28> SQLite t o] EH o] & 2ol B 2 2] o] 2} o ¢ld|, 23} ¥l & SQL =22 AH& 5}
el EFH I A2 E 5 Qe AN LHE H ol o] A8 AT Tt

o ZA|S}E= gettext, locale, 183l codecs I 7| A& £33 B2 T Eof o3 XA Ytk
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cHAPTER 11

HE 2t0|Ee{E| 827 — 287

ol F WA EHEV= AT = Y27 A AYehe 1w RES TR AF U o2 RE
s

2
< 22 2TYHENAE AL AHRHA FFYTh

111 S8 ZolE

reprlib BEX AU ZA SHE AEH oY FE g ol & H8] ALEupo]2H repr () 9
WAE AT o

>>> import reprlib
>>> reprlib.repr (set ('supercalifragilisticexpialidocious'))
ll{lal’ 'C', ldl, 'e', lfl, lgl, ..-}_ll

pprint EEL AEHZFE 7} IS 4 d=ao
BRoA Aol 4 AA ) A7 B R}
t}h:

3 = W ARG AE A RO ARE A4 T AL B
%9 "
HolE 725 ®r} WaksiA veyy

9 <o 2 m e 7L WE S o]0 278k

‘2

>>> import pprint
>>> t = [[[['black', 'cyan'], 'white', ['green', 'red']], [['magenta',
'vellow'], 'blue'lll]

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

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

Ao

@2 ol 3 v o 5 =W ok

textwrap REL2 HAE 9

>>> import textwrap

>>> doc = """The wrap() method is just like fill() except that it returns
a list of strings instead of one big string with newlines to separate
the wrapped lines."""

>>> print (textwrap.fill (doc, width=40))
The wrap() method is just like fill()

(TH= ST ATl A1)
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except that it returns a list of strings
instead of one big string with newlines
to separate the wrapped lines.

locale R EL &34 EA dlol g ZH 2] ] o] gfnl o] 20 AN 23t} locale 2] format $F4=2] grouping
AEZREL 157 7R 7|32 A Tufg et A F A A S AlFduth

>>> 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 (" ", X, grouping=True)

'1,234,567"

>>> locale.format_string (" ", (conv|['currency_symbol'],
conv|['frac digits'], x), grouping=True)

'$1,234,567.80"

st EH S 20 dF Yt kA AR A= =

Eulo] =& 4= 9lE Ut

FA2 s b Fas o)A AHAL (G Ak} WE) E TSI A HA R} o] FE A EULE $23E
At A BEAAME EYAE Tl gle]l ARAFFMEE S & 4 JFUTH $$ & 2 B o]~
Aolz & s & w5t

>>> 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.'

supstitute ) MAEE AALAAA GAUAY ANE AA2 A5 A F2 0 KeyBreor &
Qoych WL W A6 $& =aA] A AEAS ABH HoEH} BAAT 5 3o
sate_substitute () WAZA B 2483 5 YUtk HolE7k Fek 8 A9 Aol EAAE WAA

s ok

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

>>> t.substitute (d)

Traceback (most recent call last):

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

Template X B e 2 AL o] FEAE AT 5 YFUth A& S0 /\}21 L] E‘r"Z% = ﬁ ‘J g
ol & uH7] e P EE Al G, ol nA A AL MET EES
A SRS A EE 4 s yth

>>> import time, os.path

>>> photofiles = ['img_1074.Jpg', 'img_1076.jpg', 'img_1077.jpg']
>>> class BatchRename (Template) :
delimiter = '%'
>>> fmt = input ('Enter rename style (2%d-date %n-segnum —-format) : ")
Enter rename style (%d-date %n-seqgnum %f-format): Ashley_%n%f

(Th5 sTeTATol A1)
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>>> t = BatchRename (fmt)

>>> date = time.strftime (' Sbsy")

>>> for i, filename in enumerate (photofiles):
base, ext = os.path.splitext (filename)
newname = t.substitute (d=date, n=i, f=ext)
print (' ——> '.format (filename, newname))

img_1074.jpg —-> Ashley_0.Jpg
img_1076.jpg ——> Ashley_1.7pg
img_1077.jpg ——-> Ashley_2.7pg

2o e 242 T 29 A9 AR Agel A =23 2] Leshe AdUth o3
1L XML 5190, 20 o8 5 HTML 4 k1o T A A 2 8% o i)

11.3 H}O|H2| C|0|E| 8|2 E Hi x| A

struct BE-2 7hd Ao] vio] Ve @3S §4 02 %18h7) 9% pack () Funpack ) BFE AF
FUC oS oAE zipfile BES AHSSHA %1 ZIP 9] 3o JHE TR b WS HolF LTk
o 3C g I = 2tz oubol ESH4ntel E0) R E Qe 54HE e U < £ BF 3710 BA
2% i ubo| = A& 4 S e ok

import struct

with open('myfile.zip', 'rb') as f:
data = f.read()

start = 0

for i in range(3): # show the first 3 file headers
start += 14
fields = struct.unpack ('<IIIHH', datal[start:start+16])
crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

filename = data[start:start+filenamesize]

start += filenamesize

extra = data[start:start+extra_size]

print (filename, hex(crc32), comp_size, uncomp_size)

start += extra_size + comp_size # skip to the next header

114 C|= AdE

s e AR 457 gt AL Felshe Jledunh 2d s s e A9j0) Waghe Sl
P R I A I gy A DA b g
Abel = The 2 =] A2k

import threading, zipfile

class AsyncZip (threading.Thread) :

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

self.outfile = outfile

(Th5 sTeTATol A1)
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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.')

ZoEE S8 22 VM Z FAFS HolH e E AU S FHIE U EE 2=
A “JD} ol & -A 3f| threading 2 E-2 5, oMl E, 27 W4 9 Mufxzo] & v X3 @2 59 573} 7]

¢4£:E xﬂq_61L4t+

a8 4 A3t7] ole] ¢ EAIZH ALY 5 ALk metaA,
2 AL Ao T BE A2 B Ad =] AFA 7 THS quene
o e 2e= Fohe AYUTE 2= B D 2L 98
w2 aRe A 43, 97 43, AF o) F5

115 224

logging RE2 &A% 7S
ot} sys.stderr 2 B A 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')

a8 53 2 A7ty Ytk

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

7]%@°E AR D O A A= BAIE A G 2892 25 ddE2 R Utk b &8 g4+
Az A EﬂOlEi—'Lu,ﬁ?i E+=HTTP A& %a}uﬂ/\]x] theEo] TP Uth MEL ZH = WA A
—"r*d’“HOH uz} o2 29y S AHE 4= 9l5 Ut} DEBUG, INFO, WARNING, ERROR, 12| 1 CRITICAL.
2 AN2EHL Fol oA A FAHFAY, 8 Z 21U AA A L AR A Fo] 2L 930

AR BAE S U A4 Aol A 22 T 4 AU
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m]m

AV A Bel (R E AN AT B2 A4 2 D ELEAAR AL A )

{}Qﬁ{% EH‘FTE 5o — L= = gul = ]vJ-ﬂ A}é%5q1_ %;g}oﬂq}:ﬂ
A FAsFE A7 JFUth EFsHAE, @A 2A5S 74 '}% Ao T 55 JTFASE
BEE F2E UEUTH weakref RELS FZRE UWEA G AAE FHT S e =T EATEUS

AL B2 3 2o 8 weskeel ol @01 4 AN} A5 0% A7) 0 weakret A2 AT F
E2 AP h A8 Q) g-gol i HEL ol W go] o) =

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

>>> a = A(10) # create a reference
>>> d = weakref.WeakValueDictionary ()
>>> d['primary'] = a # does not create a reference
>>> d['primary'] # fetch the object if it is still alive
10
>>> del a # remove the one reference
>>> gc.collect () # run garbage collection right away
0
>>> d['primary'] # entry was automatically removed
Traceback (most recent call last):

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

d['primary'] # entry was automatically removed

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

11.7 2[AE &Y =3

array 25 array () AAE
A%t g AE 9 TEyh EP% lXﬂL JJrOW int 7“211«1 I g ~E 0 Fe AT FET
A& Sk Al el 28ke] EO] BT gl o)X A (P ZE "H" E AFH A d S HolsYth

é
£ ol
Ei
<
XL
o
TR
é
F
qn
o MY
z X
ro,
v
i)
o
rl‘.‘l
fifo
D)
o
o
ol
Rl
s
iuj
I
=k
o
X

>>> from array import array

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

26932

>>> all:3]

array ('H', [10, 7001)

collections BEL deque () 2AAE AFTUtc} o] AA = %%q] A o w2 A 2 7y3ER] e =71
oA 23)& o mei s 2ot o AL o7D 2 Hol $4 =2 AL P o)
Atk

>>> from collections import deque

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

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

11.6.
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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)

HoHd el aE 78 Sol = ol el AUE Y AES 24HE P4E0] It bisect RED L
£ =72 ATYYh

>>> 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')]

£ /NoR e TR B2 ATYUL A gol AL B A
o b A gae] MO AN AHA, AH B FRL AYHA

>>> from heapq import heapify, heappop, heappush

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

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

>>> [heappop (data) for i in range(3)] # fetch the three smallest entries
[-5, 0, 1]

11.8 10% 25 A A=

decimal EEL2 103 2% A4A A8 Y 3tDecimal HolHHES A2ttt W& float o] =
A FEAR AT o, SR

°
=] =
« AT 10704 2ol 2} FH & LB EE,
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il
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ofo
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b Xélij:l};—'_ Z‘“O—L
WA EE A 27 S 5 wed Ao,
CREAEA EE

o) Eof, 0AE A3 270 3l 5% A G AN, 47 $F A5 L o7 $F A5 P e
437k ek th 4318 71 ke =R W s Aol k= ¢ o

>>> from decimal import *

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

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

0.73

Decimal A Eol 02 FASY, T Y §AEAE 1 9S4 2 58 v Aele §AEAE
A% 0% %2 YU th Decimal & £ 0.2 8 £33 A AL o] A $5 A5 ol A4 T AF5 29
g5 g2 BT 5 dE BAE S

A BAL Decimal Fe)27} o)A BE a5 o] AFSHA ¢S BER ANTRFEH AANE ST
7 UEE P
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>>> Decimal ('1.00") % Decimal('.10")
Decimal ('0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal ('0.1')]1*10) == Decimal('1.0")
True

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

False

decimal EE2 I8 g9 AUERE 2&S AT Uh

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

11.8. 10% B ApH Al 93
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%, shte] sfold AA 7 BRE 8 2RI 87 A TFHAVI= A0l 2758 = deuth
S8 T2 A 5H X5 W 1.00] R5HA|RE 58 223 Bl WM 2.00] 8% P, 87
Abgo] FE3kaL, WA 10 £ 20s AXstd ol S §8 =2 APT 5+ A gutt

of Aol et s A2 Hd 2 & wEE AUt o 7ME &AL 54 WA sl A A9} o
F7 71 A5 E3she el e e 2 Pyt

MR oe S8 22092 N2 o M &4 A8 5 dFuUth @A & &Fske 87 A
ol & el dst7] fsl, 88 223 Acl= M 1.00] AAF A 7P &7 o] 91, 58 223 Bell=
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dadol=sof st ¢, S8 22 A Aol FFE MAA kFyTh

74 B34S s A ets U AR EHE RELS venv 2+ T TH venv £ HE o B A} E 4
A= HAA WA gho] W ATt Aladof o WAL shelR o] 9l 4 ¢, python3 B+ 93t
HAS AYste] 54 spolH WAL A 4= dFUth

7Hd 7L Ee W, 9ot UHEEE A%, venv R ES AT HER A= v EHe A=
S g3y axz Ak

python3 -m venv tutorial-env

Z8HA] =t tutorial-env YHAHEE W51, I ol sho] A QA ZZE Y AR, 5 glolB
212 9 cherek A 8 o] Boj gk U elEl el 52 whE U}
7Hd 749 dutA faE e YA venvY Ut o] o] 2 HHAEHE I EF AA EAA JEF
oz, U e el 2ASE ol §8 AW o 58 ATIRAL B A he It Y AR
(tooling) ©] A/ W3}t= .env 74 W4 A9 LA} F =S FAF UG
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’tutorial—env\Scripts\activate.bat

Unix = MacOS 9| A] o] & A A8 3]t}

source tutorial-env/bin/activate

(o] 23 HEE=bash AL 93] A H A S 2, csh = fish AS AE-3)
csh @lactivate.fish 2T HEE A3 ]c@-b]l:})

AL &, 4l activate.

rlr

MBS BB e, Ao m2m el WAE o] AME F9 A BAS HolZa, B4S £ A5
python & At 574 WA sto] o] AP == gyt o & S01:

$ 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 pip2 7| x| Hal5}7]

You can install, upgrade, and remove packages using a program called pip. By default pip will install packages
from the Python Package Index, <https://pypi.org>. You can browse the Python Package Index by going to it in
your web browser.

pip has a number of subcommands: “install”, “uninstall”, “freeze”, etc. (Consult the installing-index guide for
complete documentation for pip.)

712 ol 52 A st A WAL 7 AE AT 5 5T

(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

H 7)1 A] o] F FAoll == A WA WS E 2o SA WAL H7|AELAT +& JFUth

(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

w o] ojn] A H o] QlFS &L, oFF AR oA k5 U th

ol HH = EP\1 “3“3}”4 pip < 24
A < dAY pip install --upgrade & A3} 7| E H A

o2 o =AM A
k]

o7 Oq:leﬂoltiﬁl‘A Q< t}:

(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
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pip uninstall t}go] sh} o] 4ke) 7] 4] o] Eo] 2 ™ 714k oA #7127} Al A ).
pip show 74 57|20l that FRE BAFU T

(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:

(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 £ AAH M7 A\ W L3 ZEL WEA T, pip install o] 7|Tishe B4 ALY

of. dubAQl F H 2 o] H52 requirements. txt ¥do] Y= AYYth:

(tutorial-env) $ pip freeze > requirements.txt
(tutorial-env) $ cat requirements.txt

o
[kl

ofy °
v

239 982 AFD 5 AFU AL

o}

requirements.txt & WA A ojo A= &
&< T

install - r 2 & ,?_41_31'-417]113 il

(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

o+t B2 340 dFYTh pip of o gk &7 3 FA]+= installing-index X 3 S

= ZraskA 8. s 7] A
E R4S uf o] A 7] 2] Mo A AFLE 4 91 A 3} ¥, distributing-index A S Z31

SHA 8.

12.3. pip2 mH3|x| Ba|5}7| 97
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cHAPTER 13

O|AM & 5kX|?

o] A4 E 2o] A oluh shol M ALgo] Tak B4l o] Folal e AUt — AA £AE S A3 95
sho] e A §51e) 3 Agafof Fuirh o Wi el v ojt) 2 shof SR

o] A A shol Mol BA M ES] ARAUTh AES thE BAE the3} 2tk
o library-index:

B golBEye ¥, g A 2E U AT (H] S @A HH AL AEE A F S
o] AW A& T3 O]: UH/]D]' EZ go| M ujEFo| = 27 FET) Ho] £3H o] S5 UTh
Y AZS 93, HTTPE B3 ©A41§ A, G448 BEl, ¥8 3% 348 34 3sta, CGl
EE——’-E@ S A5, dlolHE 4538, 7 e B2 AP S 5= REO| 5y gelE g
AHAAE ZoBH oH Zo] YA & A5 YT

o installing-index += T2 3po] % ALR A7 24 S 7 RES A A8t HH S 49Ty

« reference-index: 3}o] A o] FH T} o] ujof] tf g1 ApA| e A H. €)7o BFAH X wt, A o] z}A|of o &t

AAT FHA ZA & T
7| 8F 3hol A A&
o https://www.python.org: & I}o] R )] Alo]E. o 7] °ﬂ—t~ 3=, FA 2 gol &= o) &
4

) o 4 Soll Bk EAE 750 itk o] W At =t 77, AR D 329} o] A
ol vl 7k s of AUtk A 2] A 9] A of] whef v 7} 7] Afe] ER TS & sy th

o https://docs.python.org: 5}o] o] A v A of wh= Al AN A8 4= 5T}

o https://pypi.org: o] A o]l ] = 7} 4| (Cheese Shop) 2% 2 W' fo] A 3| 7] 2] Qld A= kS 4
A= AR A F shol A BES AMAYduUth ZEE wjxd7] A|ZEIE o2 Al Eo] 2HS #

G2 070 =S 55 4 Yk
« https://code.activestate.com/recipes/langs/ python/ g}o] 4 g 2] A (Python Cookbook) & &2 F &=
A7, o 2 R ¥ 78S 23 HE ES YU 53] FHT RS ¥ 352 Python Cookbook (O

Reilly & Associates, ISBN 0-596-00797-3) 01 F/}—t« Al Eﬂ Aol B gFUth

o http://www.pyvideo.org = Z3H A2 I AFR X} 25 3] o] o| A Tlo] A HH vt o U HIES
A%,

« https://scipy.org: Scientific Python Z2 A Eof = w2 o) g AL L 224 G ZE=4 AP =,
FElo e Y £, O F2, A 4 53 22 o 7}%] 4H7] AEol o A5 Y

! “Cheese Shop” & Monty Python&] A~ A X YUt 1A o] X = 7}A o] 0] 7}A] vk, 2= X =7 Foj o)A, YL gickn 23y
o}
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stolx #AH AE ¢ A B9 FS, w2 IF comp.lang.python o A Al stA Y python-
list@python.org & WY ZAERE Hd £ J5UTLh F2 215G Wdy g AEE AolEY o2 o
250l 9omz shujol AN WAL AFeR e 150 AP 5150
o) ¢ehgyth AR FL, Qo] FHist, 2L 75 AFS, e RES D
2| 2~ E A F 4= https://mail.python.org/pipermail/ ol 9154t

AN B Aol A et ALE FAQRIILE SEh 552 93] of It FAQE ¥ Ao ve

T =2 v

U B2 Aol i &= A3k, ojn of 22 FAlof thak sl 2

10

L
o
i)
k1
39
tjo
+
X0
zf>
<
o
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cHAPTER 14

o
ol
02
1o
I
Ikl
I

o
ol
>
H
il
ﬂ
o

il

A sho] A Qe Z ] M2 Korn 4 H GNU Bash A of] 9l 7|53 FAH] @A) 918 & AF ¥ 3
2E 2 2SS AAPUL o] E‘r"kd/\E}"‘J RS A Q8= GNU Readline ﬂolﬁﬂﬂ% A}-g-5}o]
FAH U o] gholB e goll& AHA| A7} AL, of 7] ol A R SR = FE U T

Aol g o] 5o &2 AHZYH A F A A5 or %}*@}HOW Tab 7|7} &8 7152 =&Y
oh ghol W W E o, @A A A R AR Ve EE olFe AH U string.a B2 How
TEEH 2d49 47, TS AT '.'77}%1 *h= %L?S}DP% A3 AA 2 ERRER &S AlH
dUrth __getattr_ () MIMEE 7 AAZL @40 AR W & 22 a0 R I=S AP
22 9) o o) ok st} 7|2 AAHL AFg A e E glof .python_history 2le 2 3| AEHE
AUt o= t3tg JHZ 2 AldolA slaEeE oA AFEE 5 s T

o 7% £ ol A WA Qe el Eo] wlas) QA AU Th ek B AHA 8% Alakel el 1%
ok oo Ak Eel A A A% Eol27] 7 AFATIA £2 AAUTh A S Theo] Sela] 2ol
2297 Q0 YHUD. A8 MAUZL Aeme b 42 Ho| B AT 5 A5 UTh WA &
35, 488 52 A (EE AW U= 38T AYU )

3 9 A5 S AMED hehY Qe Z el el [Python S1el, 9 4, AA B4 L 07§25 B
5 e AFL AT £ A ALH vl 24 BE §8 Z2 Yol WFE F AFT
W29 5 ThE AH A8 thal g $72 bpython AU T
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cHAPTER 15

B A s 2X4E 2 o

RE a5 SAH AFE FHEA A W (base) ©] 2 (0] Q) A5 2 F@F U o] B Fof, &5

’O 001
=32H02+0/4+1/8 7FAULE o] F A= 22 e A M, L3 Aol B A WA 7 2ol 102
= ol 2gt= AYYrth

1A
_1ru
_0|L
Ir
T
=,
4z
ofr
B
5
)
P
x
N
Sl
10
>4
fu
N
X
=2
2
o
o) i)

’O 333

55, obRe B2 AUSE Aol E Ask AR 130 B 5+ YA, B © 130 7 SAA
]

e ga 0w, ol el e A5 £AE AFHE, AAF01L oA 252 JHHA £AY 5
glgiTh o Aol A, /102 783 v = 25qut

0.0001100110011001100110011001100110011001100110011...

ol
ol
R
fm

r

T HEE, 23S A FUth L5 UEE 71 A YA, floate o] A B2 ZAE =
EZRE AIZSHE 53U EE ZAE AFSSA, 29 AFAlF T8 2 EE AU 1/10
o] 2 B4=3602879701896397 / 2 ** 55 Qld], AA Zk1/1033 ALY ZA gk A s A=

o}

52 10 & o
> 0N
1 ox F
do
R

°
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{

B A8 A gro] EAIE & B4 wiEol 2AE A48 I Th ol Ae A A 6] AE o) 2t
2kl AR 4120 groll ek 41 2 gk A4S WU T TR E 7)Ao A, whek she]de] 0.1 % A 4
o] Takzkel AR 414 ke Z 9 Bha e o] EAI8oF P o)

s

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

1AL B8 Agkel §83Thn AAThe ATt e SAel B, St e We YA e HlAl £
aol 242 BERaA BEUD

>> 1 / 10

0.1

A4 E AT S 17109 AAY B, A A8 g M ke B A5 ol A5 IS
ZEEZES

THEAE AF ANE Z2A oI 25 E FfHAGFE A48 o & A
A4 7 92y rh o & Lo, 0.1 ¥ 0.10000000000000001 % 0.
1000000000000000055511151231257827021181583404541015625 = LSRR
3602879701896397 / 2 ** 55 . A E YT o] AX el BF L e 5
ool eval (repr(x)) == x ™S INE FAHA 215 '<5Pb‘r‘:" EAE 5 UTh

AAA oz, stolH ZEZEQL YA repr () T4E 58 217719 24191 0.10000000000000001

& AEgth ohol M 315, o] A Sho] A (Y RE A AFH) o] 1 HES AL

3] 0.1 RFEAIFY L
=N

2
)
]
>
X0,
|o
=

o] Zlo] o] W HF 24 o A Yo FESA L 5Jr°l“44 W= ofym, o g 7o F=of JE=WIs
obULh FEslole] BE 45 AeL A NG BE dojo] A 2o 2R AL B 5 JsUch(AY
Aoj N BALR 5L BE 8 REo|A Aol 8 EASA e JATH
=9 BEaee A9E dody, 4G 2L A8 s AR 20 FE 242 LT 5 AFY
t}:
>>> format (math.pi, '.12g'") # give 12 significant digits
'3.14159265359"
>>> format (math.pi, '.2f") # give 2 digits after the point
'3.14"
>>> repr (math.pi)
'3.141592653589793"
o, A% Sulo A, FFU= ME= Aol F2FUTh: o2 I<d] IR 71 A 24 &

O S d= 7 A5yt A& £01,0.1-& A 3] 1/100] op B2, 0.1 A 74 E 33
O .

NEEE
>> 1 + .1 + .1 == .3
False
3, 0.1:2 1/109) B3 ol o 7171911 £ 92,035 3/109) B2k ol o AR 5 gonz,
round () & & 1] g HJ Hote 22 =50 FHA gsUth
>>> round (.1, 1) + round(.1, 1) + round(.1l, 1) == round(.3, 1)
False

FAE A =3 A& gholl o 7HAA e e AR round () @ AFE REE O -85Ho] 74
T E= R AAE M2 a5 A F Tk

ol

>>> round(.1 + .1 + .1, 10) == round (.3, 10)
True
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Bo =S tAS YT “0.179 A= ol “Xd 7" A Mo A
g g & the &3] Bhue sk ol viE v SA A S AT

Zo] 7prko] 97 WakR o), g Fe EUE ob K, 15 4
CH 3ho] 4 float A4S of 2= F-5 A stES ool A 54
Hol1& S Jdz = TR d1414: O]Zié% EHI%]j ZLOJOH}ﬂ Q93
ol B E float A A | 28 Wk

=2
=
234 S EAFA T, FAS] K

FHAFEAYUAA AT Z 2= Qs
Zlola, tfF& 71 A WL"&& 2#%53
= FE ol dd Ut A EE AR 4kl

27h AR 5 rke A2 @A oF T,

SR A2 g

ﬂ;

A& J’%a—ﬂfﬂ FAHE 7ot A5 HA 2 A9Y E% str() Bt R L S5, T
M 3HA| Ao 3Fe]H formatstrmgs oA str.format ( Uﬂ A9 ;‘T’;‘EH AAAE BA L.

eg T dec1mal 2ES A}—Q-oHEAﬂJL

e e EoE JHle wElaE 7N R des 85 fractions 20 o) Al g Ut
(kA 133} 22 A= A s bl 5 S5y .

B A5 Qakg wo] 3F= A2 2} Numerical Python 3 7] 2] 2} SciPy 3 2 A E of| A] A2 3l= 43t 2
A Aibe AT O W 7| A& A F Hof F T <https://scipy.org> £ HAl 8

gho]M-Z o 2 o] floato] A &H3t ghe AR Olo}ok St ER A EAYE T I === ATH
Ut} float.as_integer_ratio() WA EEfloatd S E42 T3S}

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

Hl&-& A3 ghol 7] 2ol A 2 £A glo] A vrEE U AR & JFYth

>>> x == 3537115888337719 / 1125899906842624
True
float.hex () WA E=floatE 1635 (B o] 160]th 2 @ st=]|, AFE o Add F&e ghe Utk

>>> x.hex ()
'0x1.921£9£f01b866ep+1"

o] B3 1605 HHAL float 72 A5 A LS W) ST 4 ATk

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

T UE §83 EFE=math. fsum() T YUk o] &
A kol B A HA “gloj = ’“X}‘:”g 5"%@‘43}- FHZ Al

FAE A ok AA A QA AF =l Aol E e s U th

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

False

>>> math.fsum([0.1] * 10) == 1.0
True
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151 B8 2@F

o M Ao A= 0.1 o) A S A1 5| AW 51, o] & g Ael ofl That A 2k 4
e HolFUTh oA B35 454 T e /1% A4 ol gleka /g

B8 23 (Representation error) = AF (AAZE, R ) A X 42471 o] A (L 2) a2 AESA 23
2 9gE=E AR S YyeERE U o] A o] oA (2= FH, C, C++, AHHE T ET Y Vel o 7] A of)o] £F
o o] 7|t A A A& BASHA] &= T4 o] F Yt

o) 2E 712 1/10 o]XJ A2 A 2T 5 gyt 25 (2000 119) AL BE 7] A= IEEE-
754 5 A4 2beS AR, Ao BE S EL 1}o] 4 floatE IEEE-754 “ull 4 W =7 of] wj) 3 g T
754 AU E = 53H]E«] AE =7 235 o] 9loj A, ¢

2 A AFEE 012 J25N Gl o] 18 178
E

B42 Wae e AT o} 714 J & A g TP 42 Ytk

Jk‘l
o
W
R

’1 /10 ~= J / (2%*N)
=

=

’J ~= 2**N / 10

B OA 230, J7F AES 53 H|E (>= 2**52 o] AWk < 2**53 JUrth IS 13}
Sy o

EE
=
Lo
i)
2~
2
rlo
[}
(@)}

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

rlo

2,562 /7t AR BUEAHES BN FA FAUT T 5B % F AT FS A
WS Rk

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

U7k 109) ARt a8 g, 43 ke 2% 28 dA 2ol Ayt

>>> g+l
7205759403792794

webA 754 AL E 2 1710 o 74 A7ke 2age theT 2otk

’7205759403792794 / 2 ** 56

BAe} ERE ER U w ohe ) o] SR F Tk

’3602879701896397 / 2 ** 55

2d& 7 w2l o] AL AA R 1710 B} ot Ak Aol o shAl 8 W& Jrkd, Fol 1/10 By
2t Zol & A %ME}. Tt o Afol= F&eA 1/10Y & 5y

whebA] AFEE AR V10S “EA” XUt B 5 Je A2 HolA Fold A& 24, L+ Ue
F A2 754 vl é“a‘ 25t d Uk

>>> 0.1 * 2 ** 55
3602879701896397.0

B ool 1044558 F5PE, 55709) AR 541 2 4 9l

fy

Yt

>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625
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ol= AFE o AZHE A &3t =27} 44 R4+ 0.1000000000000000055511151231257827021181583404541015625
o 252 ool gtk A7 A e A 4, WL Aol (el A Wl Thol W P AAE 17
Al FRESAZ WS Tk

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

fractions 2} decimal RE2 o] A4S H7 w5y}

>>> from decimal import Decimal
>>> from fractions import Fraction

>>> Fraction.from_ float (0.1)
Fraction (3602879701896397, 36028797018963968)

>>> (0.1) .as_integer_ratio()
(3602879701896397, 36028797018963968)

>>> Decimal.from_float (0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")

>>> format (Decimal.from_float (0.1), '.17")
'0.10000000000000001"
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cHAPTER 16

i
Jhu

16.1 CHEl 2=

16.1.1 oll2] &2

ANel 7k BASHE ARz e o WA 28 = o
IEIEEE@ﬂQ@j@E»H%ﬁ] < o) & 0o] o}d =8 Are 2
SEFYTE (try EollA except Aol &3 A 2l= & &= o] EHAA g7t obdyth) g7 e+

2222940 00] obd 33 A48l FRE FUTUT o AL YR $AAG el PFo2 AT

7310—01] AE&gUth ZE A WA A= BE oY 2EH 7| S5 Ut AdE Y5

=2l 71 5H vt

VNNEEEHR ZEZEN AHYPE T2 (YRFH S E Control-C & Delete) & YH3HH &

Hrohi R mEzE SopgtUch! Helol} AT FU AHSE U5 try £l

2" 4 9= KeyboardInterrupt o 7} A g}

519 mEo) A 78

L
i
>
2
.-
)
=1
£
ﬂ

0.u.4
o
o
0¥ 4
e 1B
1%
rlo
Bl o
N r

O
Sl o

#!/usr/bin/env python3.5

(B 2] B 7} AL path o YTha AT o) & 23 HEe] A2 HEo] Y 3] A3 75
o A o] A WA o] FY2

BEES U 41 & WEA D9 S F Exjelop FUTh A8 E
~EAY £ FE (\n)E B, AES FFE( \r\n )& FY
EE S, B b & 2AS RS AgE U

£FYEL chmod W€ Ag 3ol 49 A58 BE, B D8, & Fol B 5 AU

$ chmod +x myscript.py

AL 2PN 49 745 BE et Ado] ggUth stold A4 Z2I9e py 39S
python.exesh 4502 ddstel sold Hdg o5 Fusd 2agEe AT, FP
pyw A 5% U o] 4%, QAo vehbe £ 32 454 g5UTh

! GNU Readline 3 7] 2] o] = 24| 7} o] 212 w3 & 4= Q&1 o
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T2 A9 .profile 7|53 FAFE Y h

o] 5t e thELY A A AT 3B, sl Mo] LAY FHL 9L WLk, /dev/tey 7 H
WAA 2229 A9 (N8 AR D SR ol A S5 Th UEE Welo] AWE s 2L o2
Fel A ARH B, o] 3o B AL AEE S ANEL thahy Aol A 735 ke
JE0E AHET 5 vtk o] BhUol A sys.pst W sys.ps2 ZEZES WA FE YUk

A7 DA ol 27 A HLe doedw, Aol A% ol A if os.path.isfilel(’.

pythonrc.py') : exec (open('.pythonrc.py') .read()) & T2 FEEALGHA =218
T AFUT 2T HEANA A Z 31L& A3 E AT HE A PA|H o2 3] oF g th

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 HAE{OIO|N|O|M 2 &

gto] M2 A2 o] =28 4 Qe F 7R FE A5 FUt): sitecustomize 2} usercustomize. ¢
WA 253t B H, WA of 2] 7 9] AR A} site-packages T] & E] 2] 2] 9] x| & Zrolok T} nfol M-S
AAea g e g o

>>> import site
>>> site.getusersitepackages ()
'/home/user/.local/lib/python3.5/site-packages'

olAl 2 Bl & B g ol usercustomize.py gk °] 59 LS WL A= AES ¥ T US
s JEEE W BABSE -s FALE A ASHA G T o] L2 RE ol APl IFE F

&El?;
sitecustomize & Z-2 WA 072 Zg oA vk A¥bA 0 2 A o site-packages U 2 E 2] of] ¥ &7}
7} W5 11, usercustomize Ao AZEHUTH AP Y &2 site ZES YA E HA L.
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APPENDIX A

>>> 5}y Aol AR slold 28 xE. Az H A HFPor AAY 5 it T ool A A5 2

e e AEL A 4 A&
s B2/ HE B89 IES 4YT W), AL oL TEA (BF, BT, FLT) oo
=S 9T o, v elole 44 Fo| th3lP Aol ¥ so] A mERE,

e Ellipsis W& Ab<.

2to3 dto|W2xIEE 3Jr°]é‘i3.xi£§‘?ii_'}ﬂii AEsts =7, 228 77 B4 78 24
EfE FANA AT = e 2] vz e tE Ut

2t03 + 5 grolB g oA lib2t03§7‘ﬂ*%‘/]r/},%%’%ii AT F JdE=E 2THEE
Tools/scripts/2to3 & A|-&H YT} 2to3-reference= H A L.

abstract base class (—’F-’;}Hﬂol./;%iﬂ)\) ZA ol A Zel At hasattr () 2L g2 HIaYSo) 2HAs}
Ok m RS G (S Eof, 04 A ) 35 e ol 8 S B AT O A
S thol % & HF T ABCE Y AN ZeAE £SH, FUAE A5 SO uA
% isinstance () £ issubclass () o Y3l ZAE 5 = FHE2EYUTH abe BE A A
E HAL. 9} Woﬂ“ B2 H]’E}ABC Eo] m}a}g%tﬂ e 3 2o ASo) syt Aw T2
(collections.abc BEA), A} (numbers REANA), AEHY (io BEIA), YZE 3} 59}
Z 0 (importlib.abc BEA]). abc EES A3 A AFAlEEe] ABCE 95 % J5UTh

annotation (o] - E|o]A) F5o| et d JE 7 AHEH = WS, Fe A oJEFRHE B 5 L
LRk 3 A A9 ol B Yt

o|de A A zhe] AN~ S AT, Ao} A, FeA S Bl Bpof o

e A7t g, Ed 2, 49 _ annotations_ Eg oJEZHE A FH YT

o] 715& A et W o] . H o] A, 3 o] = H| o] A, PEP 484, PEP 526 & = 5HA| &
A2 T4 T2 W P (EEvAE) B ALEE L FEFY dA7 AFUh

Y= 2z}t (k yword argument): T4 T Z i Altﬂx]-ﬂ— oto]| & ]x]-(oﬂ 2 S0, name=) £

5 ol 2 gAYl e dEE = AAb olE S0l v 22 complex () &E0A 3 3%

5= 2% 79T Axguch

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})
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o YA QA} (positional argument): 7| Y= QAAF7} ol d Q1 A},
U A ol B2 & 9 el * & 2o AT 5 sy Th
R EEE T

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

QA g4 vhe) o] o] & 2 QUL o] thd ol 485 & 79 Sl tha) A= calls

e BAS. BUACE, of RA 07 AR AEE 5 A5 Uth Pl gol Ao W]
RINIEERS S
B9 w7 F53FAQ A2 AxFe} vl 7 w4 2] Xpo] 9} PEP 3625 WA 8
asynchronous context manager (¥]5-7] A€~ E & E]X]-) __aenter_ () 9}__aexit_ () WIANEEH
o2 M async with EolA] Hol: 34 S Aloste AA. PEP 4928 =5 A5yt
asynchronous generator (8] 5 7] Al #d o)) v]57] Al dolE olE#HolE & E8F+= &4, async

def & Bo= = ZFH A Hol=d, async for FEZ7HAHS t:;l-_/,: 9= 9l g o] =S Ul
Elxvyield 84S 283rtE= Ao] thEUth

BE W57 AV ol #4277 A5, o | Euo] i w5 A HolE ole e ol e &
AU o 2ot o u 7 BekahA) e A9k, $AT ol B MA BEIS YAUTh

)5 7] Ay dolE St4E await A A asyne for 3} asyne with B2 2888 5 9%

ek,

asynchronous generator iterator (8]% 7] Ay & o] €] o]e]#d|o]€]) v|E 7] Al d o] E &7 Hte= A .
v 7] o] H el o] B QY _anext_ () & TESH oJ9lo|HE AAE E2F1, o] A2 v
yield &4 742 ul% 7] Al o] B F4e) uir] 2 A8 gy,
Zyield AN Ao Ael B T, 1 9Ae (N ALET 7] 59 1y-£ 52 EFIE)
A FEHE 719 FUh vl 7) Al dold o] #olH 7} __anext_ () 7FEEF = & 5Hte
olglolHEE AMFH, Wt o7 Bt PEP 4929} PEP 5255 E/ﬂlﬁ.

asynchronous iterable (8] 5 7] o8] 2] &) async for EoA A2 4 = AA. _ aiter_ () A
S vls7] olH e olE & E8F oF FUth PEP 492 2 =1F 5 U th

asynchronous iterator (¥] £ 7] o]g]#|o]€]) _ aiter_ () & __anext_ () HIAE=E 3= AA.
__anext__ = o olHE AAE E8FoF Tt} async forE StopAsyncIteration o9
7 A wj7kA vE 7] ol H el olBl o] __anext () MINEZLEEFE oldlolHES FUTH
PEP 4922 T = gl )

attribute (o] EZ)|HE) RIS A L= ol5o 2 IxHE= AAQ} 23t gk o & o, 214 o7}
AEZHE aE 7AW, 00X Y FZH YTh

awaitable (o] g]0] 6]l E) await EA A AFR S ¢+ Q= AA. T FE o]y __await_ () HIAE
A7 2 4 JFUTH PEP 4928 H A 8.

BDFL #}v] 2-& £ 41 &2 A} (Benevolent Dictator For Life), < Guido van Rossum, 3}o] %1 2] ZFA] =},

binary file (w}o] U1 2] 5}e]) o] = & 5 47158 91 £ 4 9l 312 470, wpol v el shele] o 2 & whol
Ug B ("rb', 'wb' = 'rb+') 2 99 9}Y, sys.stdin.buffer, sys.stdout .buffer,
io.BytesIO & gzip.GzipFile & QIAHA 4 g5 yrh

=
=
str AAE P& 5 9t 5 AA o HAA L G A5 51 ® FRFAL

bytes-like object (B} o] E 5 W A)]) bufferobjects S A P31 C-A& HHE AT E T 4 dH5 YT
2] ¥% memoryview 4 ﬂ]%\% EE20]3 bytes, bytearray, array.array AA &L £33
0. Mol E AR AAEL vho] 2] HlolElE BEL o2 /1A AaEo] AEE 4
wolUiel e A4, £ AS 8 A5 0L A0l YU

o8 AE S vhol 2 HlolEl 7} /e A D Bah ST ol Aol 2 AL 5 e
7] vlo]EE R AX gt AT UTH 7 B AA 9 o z2= bytearray 9} bytearray 9
memoryview 7P 1A‘451r O AAE2 vtoly g diolE 7 B AA| (“917] A8 Hio]EG R
AA) ol AZEHEE 2 FFUTE ol AEY A E+ bytes bytes AA 2 memoryview 7¢
.

e

7H

m[m 1o ﬂll

r[r

E
3t
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bytecode (H}o] £ Z.=) o] 4l 422 TE L upo] £ IE % 75} A5 5, CPython 91| 2] €] ol 4 5ol
=299 YE EAY YT 1o ZEE pye o] AN Hol, 2L AL = 0 AW

o WA Al BRI T (20 A Blo]E B 2o AARAS AT 5 deTh. of “F 7 o]
7 vho] £ T E o] T $5he 7| A S Aqste /14 7] A o4 ABATET Bk vho]E mES
A% OFE Thol 4l 7 /1Al A 58 AL AT ShAIE, o] A ] E Zhol €4 Aol A Pk

2ol s of F o

Hlo| = 3= Welo} S o] B2 dis RE Aol gt

= LA Al e TR

class variable (22 &~ -’F ZH 2NN B FHAE FF (F, FWH2Y A" 20 A 7L of ) o
AR A=l

coercion (F.o]A) 22 Fo] F AALE FuelE= Asbo] dojup= 5oL st P A ABEAETHE FJo 72
SAA s AEetEs A oS 501, int (3.15) £ AFE A 302 WS YT shA|uh 344.5
ol Al, ZF 1A= Tt F o] AL (Sfih+= int, ThE SFb float), &5 T 87] Aol 22 P& ¥ ghaf of
f,ﬂ'l/]l:]— I8 ¢FOo W TypeError& 4o Yth FojH gloj&, 33 = dE2AE =204
Wt ZEPor @%ﬂﬂ?‘ﬂ‘# gduch & 50, 2F 3+4.5 3t Al float (3) +4.5.

complex number (5 25) 953t A5 A/AH Y A, BE AV AT R R o g 9
AUtk sl iE Aol s A -1 AF2)E F A, TF FTHAA = 18, FEoA =
JE Z71FUh golHE 22 UM S 2 BEATE 72 ALY Lh daF = HYALE

context manager (Z‘j ) A~ enter_ () & exit_ () HAEES HToZH with Fo
A Bole 33 S Alofsl= AA. PEP 34322 T Y= 95y "4’-
W P

7_'
context variable (AE]| A E W) A AEo wrel of 2 212 7HE 4 = W, o]
Aol disl o e 7M. F e =22 AFL T
E35, 5t A Agco o] AHAET QS S gow A
Hl5 7] Bj a0 A i S st A YU th contextvars &

|
contiguous (%) W= A &3] C-<A <5 (C-contiguous) ©] At 2 E & A< (Fortran contiguous) 4 | A< o]
2 o A QT GAN ML C Aol A FEA AL YUTh QAU WA, FEEL
Aol Q11,001 A Al ZH5He @8 e Ae)20] A o) 2 v 2 2] o] 9] 7 5] o] of gl ot kel
C-A% LA, AT T4 AT FREE WED W A A2 e R
S, EY A% Qo AL, 3 M A 1 e M o,

coroutine (Z28) TFE Anrelo) o Aukshd Fejduch AELEE o 2 QA A8 hE
AQOIA B8 e TERL ofe] o ARoIA AL, BRI, AT 5 A1 T 012
=2 async def o2

I
(i
=

;Li

FI

£

=
coroutine function (Z 58l &) FFE AAE SHFE= T4 TFH 4= async def O E A9
g 4 ,}51 await &} async for& async with 7|9 =5 238 5 51Ut} o] 2452 PEP

CPython 3ol =2 I dojo] FRA < 73 o_rﬂ, python.orgell A] B = Ut} o] 282 Jython o] L}
IronPython 7} 22 Th& ; £ 0] “CPython” ©] AF-&F Ut}

As
decorator (d]Z#|o]E]) Tt & TF+E & Qwrapper =¥<= 7\]'*0‘? Y HEoR
AL = Ut o 28 o€ ) ¥ staticmethod () YU

Hmedole Be v A9 2 Y BAUT B T F5 3= AU go s S5HUh

Amé

1o

def f(...):

f = staticmethod (f)

@staticmethod

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

def f£(...):

22 Mdol el aoxE A A, @ A5 2dunh 2 ol B ofl ! g 5 AA T S T

g ok Zels o] o dAME EE gHyth

abs AAY, 2AW, AA st A S o, a2l S MUl bt o] F 2o AAE
ZEynh siA R b7 AT PH Y, s Fote oIy =7 SSE YT HAaHEHE
ojsfst= A2 stol ol thEk A2 ofsf o] A4, o, WA=, =29 E, S vAE, 2 E
AAE, 3] S Fx 5o W2 7158 712 olF 2 AV WY

Y23 HE Y wA =Eof of 8 2}A| 3 Y82 descriptors o] LU T}

dictionary (54 2]) 429 71 & gholl tl-3A]17]+= A& 8] & (associative array). 7]+= _hash__ () <}
_eq () MNEEZERE QA E S AdF U BoA s g REY T

dictionary comprehension A compact way to process all or part of the elements in an iterable and return a dic-
tionary with the results. results = {n: n ** 2 for n in range (10) } generates a dictionary
containing key n mapped to value n ** 2. See comprehensions.

dictionary view (5 A 2] H) dict.keys(),dict.values(),dict.items () WA EZI S8 3= 2
A< 9XY e Ret E5Uth o252 9 Y e FEEof that 542 FE AFsh=dl, 9A
U7 A4 E o, 571 o] 93 sttt YUtk 9 v e RE S g 2EZ v el
list (dictview) & AFE3H H U th dict-viewsS H A 2.

docstring (5 2E3) Z 2, 34, BENA A AR A4 02 ehus 21 g HE. A9 EZH A
g u = FAIE AR Ao d ol 95 AAFH o SHR Fe s, T, BESY __doc_ o]EFRER
AAEUTE JERZAAAS S A s len®, AR dYAE AT FRAA Fad Uk

duck-typing (9 €}0]3g) SulE Qe H |25 MR A Fdsted AA ] F& BHA b 22T
28g; A, @] A=Y A ERREG SSHAYARRFUTH(“LBlX | ol 2 2|4 H

2 ogth”) 543 F Al JAE A o)A E F2TOEHN, F HAAH T =+ THY

A ASS AGFo 2N FAZS NAE 5 dFUTH E Eo]d 2 type () o] isinstance ()

= ARG S AALE S @Y Th (SHAIRE H Blolsg o] A4 wo] s Fe s B B 4 ol ol oF
duth) tiAlell, hasattr () ARG EAFP 22 a2 9 2 FUTh

18
)
)
kv
[E.
[
LY

EAFP 5]2tH t}= 845 2317 7} | o} (Easier to ask for forgiveness than permission). ©] £3] 2 4 &=
stolx I AEYL, SutE V|G A ERESY EAE 7ML, 1 7 o] £ A9 E s
Ut} o] 245t w2 AU 2 WO tryQlexcept B EAEZ EAA A YLE o] HlAZYLC

o} 22t U2 dojoll A A3 ALRE = LBYL 2843} v g Y o
expression (¥ 4]) oW groz Fad 4 gle £ A
°]F, BB FE A, Aitah et 22
e B2 dojgt Ao, BE o
oz AT e 2 5l AFUTH

T W
extension module (73 25) C Y C++2 24

L)
,
i)
il
filo
rlot
ol
-
Bl
B
o
é
i)
k]
4
[t
rir
in)
kel
>,CI

f-string (F-F2}Q) '£' L} 'F 2 Yo B A
£ 2Ed o) 29U

file object (¥} A A]) a5 2k ol thaf| 3L A1 F A API(read () Ywrite () 22 HIAEE)
© A, ol el mhek, 519 AL A 023 el o]}t A 7
(& o, 2T 4=9, Ad-vireg ¥¥, &7, sho] =, 5F)ofl & AN~ E FA
- A= 5D F AA (file-like objects) L 22E 3 (streams) ©| 2t = & H U Th

i

e s o] 2t io REOIA A FUT 51 A E EL A L
2= AU

file-like object (3} ZAA) 1< 44 2] v]23 o
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finder (5}21t]) JJ2EE RES 93 2] & Fogfa
ulo| W 33, o] g, FXE0O IL]—?JE]7} AUt} sys.meta_path &F &7 ALg3lE WE A2
991 9} sys.path_hooks I} A Ak A=z dEZ 3k Y.
o ZFAH 8 Y-&<2 PEP 302, PEP 420, PEP 451 o] U84t}

floor division (B A 73 ke A2 WEshe o34 Al A U Al A= /7 o

dE S, A 11 // 4 227 HAWH AF YA 2,758 sHF YL (-11) // 4
7F-2.755 WY& st -30] Holl F2J3loF gt} PEP 2385 EA Q.

function () SE 7oA oW g2 EHF+= O]‘j"‘-/] A= SIAU T oY A L HAEE + de
o], Blr] o] Addo] AFLE <= gS ) v WS 9F A = 9} function A AT H A L

function annotation (3 o] =Bl o] ) T v 7H 1) wbek 2] of i H| o] A

T olmHlojde dutHoR g T E = A}%Hqﬂr AE S0l o] F5E F Y int AAE
ot d 210 % 7= i1, Aol int WH 2 & A2 = Vv g U th

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

SH o] mH o] A 2 -2 function Z ol A A 3 Th

o) 7158 AR BHE W4 o] el o] 4 2 PEP 4848 B2 54 £
future_ == 19 n 7t A4 QB m e B9 S84 o A o] 755 BARY & AR D s
7R E.

_ future BRES YFTEIIIHFTEY FES ?LOHH A 7)5 0] AA AF o= Aojof] 7}

>>> import _ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)
garbage collection (7}1] %] —,—71) O AL H A G= frygE vgddts ) dto|He Zx 34 =A 5
Fx e3s AASL B 7 e 3 7R £ AVE S5 A S AE ST 7 A

FA7E gc E%,S_ ARgBIA Al = s U

generator (AU o] ¥]) Al o] E o
2 Ut Eyield BEAS 2
?_:}/\i gk Hof sl Al 4 gl =5
BE A eld 48 7 7] A g o] E
St o) | 7} W &ebA] ok A %

fu

. QU B2 Hol by, A9 g
o o] L for-F =2 AF§3HA U next ()

THo N = AH e

¢, GHT FEMNAM B f&% %i"éil%ﬁk
generator iterator (A ] @] o] €] o]e]go]€]) Al # o] 47t Hle= A

Zyieldt AR O R Helg ST, 1N} (A AT 7] Fduy-FES
AR AHE 719FUth AYEolg o8 oy 7t A E Y, Hd X o2 BT (ZE vttt
A2 A 2R st 349k thu) g U oh,

_I_4
_V.“L
&
o
_V.“L

= e AYch 9=

-
fr)

generator expression (4] U@ o]e] £ 4) olEleloEE S5 R4, T W5}l WS H o
for A7 AR 5 if o] Flof Bt W HAN AT HYUTh 2RA FAN L EL A
A& gELS Bk
>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

S o=

generic function (AW 2 4 2 AL A o1& G5 ol tia] 7R o) G52 74
o of | o] AHE A L= T] 23] %]

A=t~ x] o] H 23 functools.singledispatch () Bl Z @ o] B} PEP 443% E A Q.
GIL A< ¢l z2E &2 HA Q.
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global interpreter lock (H < QJQE]Z2|E] &) St Hof| 2% 3}L}e] A7) spo] R vpo|E I = & A3}
=2 B A317) 918 CPython 2 El Z 2] E| 7} /\}*‘13}— HAYZ. (dict} 22 58T WZIES =
tﬂ—o]- ) AA 2 o] BAlF o g F A AN 20 T ohA 5}—‘5% T+ o] 4] CPython —TL@‘_:% kAl
B dEZ e AAE F s AL dHZEE radEse] 47 BEE g, o
ZZAA ZIAZE Al Este WEdA e e BRES AT
SHA R o ® g R ES-2, BF OV AAL B, GSolu sl 4 22 AL A A AT
HE GILS W tE = A A5 5 th =3, 1/0E 2 = $4 GIL- whg ot
(22 ©] v &HA i ol B & F 1) “Ad Eof A2 2 (free-threaded)” Q1B Z 2] E| & W11
2L sk HA Y = %*é%zﬁ* o] A P, EF Y ZEAA A A5 A S w2 Y
Utk o] 4% ol & FHsE A2 78S € B3 6HA v 01/‘1 A Hgol ¥ o] Z Ao =
oI AA L AFYT

hash-based pyc (3] A] 7] ¥} pyc) +8 4 % L) A8 ST s o] HF A Akl obd SAE
A= vlo) E & FfA] 9} Y. pyc-invalidation S 2 54 K.

W5 }]oLLaﬂA]g}°7 (_hash__ () WIN=71 g

hashable (3] A] 7]-%) A7 QA 1 uk
Heh, o2 A el 4 gl AR B8 FTTh, A st B ok
2ty v 2 E = A 75 AA S H/\] L% Zrolok BhuTh.

S 5 e AAE AR A Ak W2 A8 4 QA S, o AR FEEo
Ao oA gHe AH837] b,
)8 sho] o] Bl g AMEL A 7}

=3
ag Z] 5 U T (F2 o] frozenset 2-2) &
P

FUth (Bl2Ev gAY 22) 7 AH oW &2
H ﬂEﬂ"] He2 150 f4aFo] A 7T uf vt
AAl 7 AR F Y Sl AA ‘?ﬂé 10 2 A 7FeFU T (AH7]
A4S A 2 ﬂﬂ%) REvEagiuvlas i, fA gk id () 2 FE SEoFJ Ut

IDLE 3}o]R & $3 3 317 (Integrated Development Environment). IDLE-2 3i}o] % 2] % & uJ|
A e

z
é
2 X

~ [‘[0
i
i rio
_1)4 il

.‘d
of
oo
:I:’;
H
e

¢

[
ﬂ

2
k=)
ooy
to
A 4o
N

‘Ji—x_q' LS.
immutable (2¥) 189 3= 2+ AL E¥ A= <2k B4, FE2 23U old AA =&
HAE = sUth A 2 A RS 4tﬂ A AAE vHEofof T W3R ok A ghe] slofok
She oA T 23 ATS FUth ol & Eof, 9 7).
import path (YZE F2) 4= 7|0t I}t 7t 2 E T BES 7] A& A= FAE (B 4=
dEE) S BEF. YXE sh=F<h o] 25 EF2 HF sys.path Z7E 314“/} SHA| ¥k A1 B
179 __path_ oEfHEZRE & 4% J&5Yrch

HECE LR
)

importing (%) 3 € ZA AMEE T FE dl= E AL

;5410 shele] o] 2 = o AA Gy,
< o, dHzeE 5B £ £
3 AR BAE R F ATE ZYUIch 9A fe) U python s 4o
*ﬂL( %%H«l Tuﬂ oA dEst= A= 7P%“—§ ‘%145}) A O}O]ﬂoﬁe A A Y 255
N7 A& Stk vf-¢ ZH ey
interpreted (QJE]Z2JE]E) Hlo|E T & A
S AG Fol) o et el el ol ol A6 FAASE 4 A9 B
aavtde A4 AT 4 Ak Tk 222390 5§ A48 4
ZE dol€ 2 A9 dojEu g2 M/ =718 st vehd = A .

o
o
i
Lo
ﬂ
o
2
H

m
_}1_4
o

i
o
i
Lo
_\:Hl
o
=
H

b
o
rlr
J?‘:

importer (°‘§L_E1) ES 27\ % 3l 2 E 3§17

interpreter shutdown (QJE]Z e £8) £E3let= 8 H S B v, sto] A A= El&= 53 A] 7]
AYgst=d, & —w—E oji} o 7]-;<] T8I YR F2EHN TS EETTH AYES HAZH oz vt
S th =3 7he A A7) & o9y A EE2F Uk AR A F 9 33 At weakref F 9ol Q)=
EIASE =) ’\163 : AZAZ = AF5 UYL TR A7 AT = I = YA ES T
A LE‘“ dA0] gEst= AHd el B 7153 A &= = A7l WEd Ut (£ o= 2ol B e g

EolV A AXESYYh.

Az FEO FE A
iterable (¢]E]8]E) WWEL 3 Ho| 3}
bd

2]
tuple Z-2) Al AL 5, dict T2 ZE ] A A2 'é%,ﬁ]r%l 7%‘%1]%, ite _ 0 Ur/\H"
MEE TH3E=_ getitem () MIAZE R A3 nE Zea|ro] AR So] 95Ut}
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ol HE2 for FZo| AHEE & UL /\1%£% 8= e thE B2 X (zip (), map (), )
A 88 5 95Ut IHeE ANA N B iter () o Az ADsH, 2 AR 2] o))
g ol E EHF Tt 9 ]Eifﬂoll’ﬂ“ #H=Y %‘J = AA= T FEFULH o HEES
Ao, HEZiter () € &AL olHA olH AAE AH tHE 28+ syt for 2
OJAEE AHES A H/H Z}EOEUHXLEH,TZE SE St olHE olEE FolE ol % fle
H4E T U th o H# o, AJd 2, Al dolH = HA L.

iterator (o]E]#| o] ¥]) WlolE ] ~2EY S HH 3= A oJH | °]E9 __next_ () HIAE=EEHHEAH O
23EW (B ‘/Hz} Frnext () 2 AEsH) 2EH = FEES AR S5 Uth o
o]/¢<] dlolH 7} < = Al stopIteration 99 & %13?3‘4"/} o] 21 ol A, o] e & o] ¥ A
A= 2R, 0]—‘?—9/] BE _ next_ () HIA=EZEL StopIteratlon of 2] & tiA] 4o 7] 7| qt
Fth o]g d o] Bl = o] El g o] E A XH‘_] SEHFE_ iter () HIAEE7HE Aol 2 7H 7]

wlZoll, olEE| ol Bl & ol B £°]7| = Al thE olHEEE= ‘%‘:‘0}’: ol tF&2] oA A2
T AFUL T2 A2 e o] M ojf o] de AlEste ZEA YT (List 22) WH oY
7“7<ﬂ T iter() @2 ALSAY for Fxo AZZ wjuirt A} oJEHo]HE WUt o™
21 olg @ ol B ol s A 3 ste 1 sk, A o] Bl | o] ofl AR&E o] W] 231 o]E o] &
S A, W AE YA Kol A eyt

typeiter of o 14| 141 gol g5tk

key functlon (71 &) 7] & == Fd o] A (collation) T+ 73 & (sorting) ©] L} ¥l & (ordering) o] AH-&-%]
< #e EdFE H%%‘% °4]§ S0°], locale.strxfrm() < 244 54 YA ==
x* g 7] & vte = o AR Y

o] B =77 245 0] ofBA £ Ao AL FolAE Alolstr] fdl 7] TS ot
EYYrth old AE+=min(), max (), sorted(), list.sort (), heapg.merge (), heapq.
nsmallest (), heapg.nlargest (), itertools.groupby () ¢ AFYc}
71 &4 e = oy o] dFUTh ol & £0, str.lower () HIAEE Alo)A F& gl
=R '145} 7| @2 ASE F ASUTh dF ez, 7] e lambda EdAORT WIS S
A=, old AdYth: lambda r: (r[0], r[2]). E3} operator ;gs A e 7] g
AAAE AlF YTk attrgetter (), itemgetter (), methodcaller (). 7] 4= ‘:'_P‘:
AH8-3F= ol tf 3k o] & Sorting HOW TO S H A &

keyword argument (7] 91 & 212p) <A} & H A Q.

lambda (2eh) 52 o) ghol 7oA shte] 574 0= 2 o gt Azl B Dk
N B2HL lambda [parameters]: expression YYrth

qo]] X2} (Look before you leap). ©] @ AELY L T Z o)L} 23] 2 317] Aol YA Ao 7 ALA

DAL, o] 2EFLS EAFP 2R U T, B8 i £e) EAR SN U

| = 27 el A, LBYL 22 “H 7|72}« 7)” Zholl A 242 WA 2 A O‘Aq

E0],FE if key in mapping: return mappinglkey] & 7"/\]——?‘—01] SFA uk % 3]

& 2E 7hkevE mapping 1A A AT AAY & LTk T ol %] Lt EARP

—

—E:Lm}

H

AO

|
}11

e
et

<
T

S go A s dE  AFUTh
W shel® Al A2 I o] Foll = EFotal, dae] that AA27F0(1) o] 7] wjiol], A2
Bl E (linked list) 2 th= T2 Q10 9] v &7} AU T

list comprehension (2] 2 E A =Z 2|3 A) AJP2Y QA5 AR EE=dRE ’Jﬂi‘s} a 73J,]-~ﬂ/\E§
sHTE Z}éﬂt‘“ﬁ result = ['{:#04x}'.format (x) for

$ 2 == £ 00| 4] 255 /*]'o]oﬂ Ae A5 1634 (0x.) 5= :TL—%:: %—E‘X]'Od-/] YrES
U}CHT/]- 1f 7‘4%"“3‘:@/\ A5yt AEESIE, range (256) ol Y= BE Qa7 A H Yt

—4

mlm
oZi

loader (2t]) REL 2T 3= AA|. load_module () ©|8t= o] 29 WA= 9oyt 2o =
HE gtoly 7t 28 EYth A Y& PEP 302 &, Ao~ Z 8~ = importlib.abe.
Loader & HA| Q.

magic method (W] 2] Wl X £) 55 A = o u]F 2] A Q1 w3t 2,

mapping (M) A9 7] 23 E A Y33 Mapping ©] L} MutableMapping 574 Wl o] & Zaj A
off AAH HAHNEES FAStE= AH oY AA. o2& dict, collections.defaultdict,

collections.OrderedDict, collections.Counter & & & Y5t
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meta path finder (W€} 2 5}Q1t]) sys.meta_path & FAMo] ZF& 3}<lH. vlg F=E 9t +=
Ax =2 591 9 peAw o] 97 s 8 thg T
HE A2 37t = HAEE A= importlib.abc.MetaPathFinder & H ¥
g,

¢

metaclass (WE} Z82) 29 . ZAo2 A= ZHa o5, ZAa gAY, Wl FHlaE
Y HES BEUth HEg A o] Al AAE ot FHAE T+ A LS JAYh gFEE9
A A &5 iilaﬁ”‘ Ao 712 TS AFFUTh oA SHFHA e+ A2 ALH
Het FHHAE HE 5 Jdvhe AUt FE AR A A= o]l =77 A8 28 AR 287}
A 2w, WE 2 ﬂﬁﬂio}iﬂ%°ﬂ+ﬂﬁﬂ ERE A 22 27 (logging),
2= ?l'?ﬁ"é-/] *r7]' A A F4, A2E FET 22 02 ZFhod AHHsy T
metaclasses o 4] T XpAM 3 &L 28 4+ 95Ut

method (W A=) &2 vl ol A 7543% S A FH A AAHAY oEYFHERAN TEHH,
I WA= A HA AAF (HE self 2tal E8TH 2 dadA A& dFF5Uh T 2 5 HE

ATz EHAL

method resolution order (WA= AA $4]) WA= 7§ J A= 233
=2 }\c:'4 /‘AigjL]E} 23 EJE]/\E3E1'4 ] o E{;EE}E%
Python 2.3 Method Resolution OrderE X Ut}

module (25) stol® T =9 228 991 FFoE A4, BEL 499 ol A AN ES B o

g AUk BES Q5 X o8 spolH oz zER
574 £ AL

module spec (25 ~29) R EZ RESt e AEHE JXE #- FEES 1 Y+ olF ¥k
importlib.machinery.ModuleSpec & AX2HEH A,

MRO "|A = 274 A & 2ZAL
nmeMH)ﬂ@ﬁﬂ%ﬁﬂ@@?%ﬂﬂiw)%%@aﬂ%NQW%%%EEﬂﬁ-
o

l(if

named tuple (V| Y= F&) “named tuple(H] Y= {FF)” o] gk §o]& FEoAlA A& o] B2 olE
PREE AL JAIAA T S 9= 24 ANA T F U= EE T 14 g 2ol A& Uch

Folup Fe 2ol o /15 E 2 5 dFnh

time.localtime () ¥ os.stat () 7} ¥F&3t 7S 2 E351o], of 2] YA F ol v Y= FZY YT
T t}2 o= sys. float_info YUYt}

>>> sys.float_info[l] # Iindexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

YL FEL YRY SIS A
A e~ o2 Y I= FES VE > 94
collections namedtup e (

FEAAEs ST

namespace (°] =
&7 (WA q
LA REAS AAFULE oA & S0, 5 bulltlDS-open ﬁros.open () % 359 o)&
FZkol ofs YT = 7 32 oW BEO T8 T} =AE TH A T A
NE=AT 82 HeAo 22 ZUth o & £9], random. seed () = ltertools islice ()
2t 2 1 S5 0] ZFZF random I itertools BREO 9 & FEE 2o WEE U}

namespace package (o] % 7t 9471 2)) ©.2) A8 5)7] 25 <) AE| o] 27 7] %534 PEP 420 57 .
o] % B AN AL B A A e SE QI 53] _init__.py o] glome B

57] %) sk THE U

ZE LT HAS.

O
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o
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nested scope (33 & ._5'_:11) S AYoA HEE AFRFE 58, & Eo], thE a4 YHoA A
gE g2 g5 e HAFES A2 s ISy TSI I =7 EHo2 = 745_‘?}
7, ?J%QZ] gethe Ao FYsok gyt A9 HEE2 7P UFe 2Tz A g

o
FUth npA7HA R, A A4E2 A9 o5 oA 3L FUTH nonlocal & HFZ A5 30
2 A SR,
new-style class (- 2€ld S 2) A F
2. 2719 sho] A M) AL
__getattribute_ (), E& 2 H
< AFg 32 9lola T

AA ol A Pe S
A

object (A7) 4l (1S HEL F) & 27 54 (FIAS) o] BolE RE HoE. E3, BE FaE
S o HEAQ Wol A ZehAg L),

package (3]7]2)) ME RESo|U, AT A CE NE A7 ASS D e ol BE. 7eFor

7)1 A= __path_ AJEZHEZ Y= ol REY YT}
A A7) A ¢ o] B BT I A = HA L.

parameter (7 8) T (B WA) Yool 4 B W Sl A (2 oW AF D) B
A AT o] 2 22 ABE. ThAl B R0 ul a4} A5 Y

"=
o Y X-71 Y = (positional- or—keyword) AA A=A 719

[t el el 12 BA19] mA S, A E Sl oo

’def func (foo, bar=None) :

zAgE A= dAE ARF

AN A foo <} bar:

—‘—r—‘

o Y X-A & (positional-only): | X 22 Al&E = = s
B4 Aolel NS 250/ BAE THAT 150 4@ 5 T o & Eol e
ol A posonlyl 3} posonly2:

def func(posonlyl, posonly2, /, positional or_keyword) :

rN

7| E-A§ (keyword-only): 7|1 EEZ R AFED = = AAE A FULE 7|H=-A-§ w7
Hes ﬂ—/v: oo A FE A & slte] M- ] w4y« E I 2 2| A
Aog 4= FUTh A& £, 2ol A kw_onlyl 2} kw_only2:

def func(arg, *, kw_onlyl, kw_only2):

o 7H-1 2] (var-positional): (F+& w7} =Sof o3 A o v] ol5 o A 2] A=l H3l)
AZD 4 Je 97 AR5 Aeje] AAAE AR FUTE ol A vl RS vl w5 o] Bo
* ool E‘ﬂ/ﬂ oE & dsuth & S thaolA args:

def func(*args, **kwargs):

+ P71 = (arkeyword): (FFE o) 71 95 59] 4314 o] o] Wbo}o1 1 912 Aol Ba)
Asd 5 Jd+= Y MF 719 E AAES A7 YT o= v w7 5= o] 5ol
** 5 Qo] oA FYE = A5t A& 5o A9 Aol A kwargs.
A= AE A AAES At 7| 2GR ot Aol Ay B4 AAES AZT = AFH
Ytk
12t *‘loﬂl S, AR} wf M 4=2] xpol o] Y2+ FAQ A&, inspect .Parameter 2,
function Z, PEP 362% H A Q..
pathentry (B2 QlEZ]) 4= 7|0t 3}Qlt] 7t X E & REEE 37| 930
BShLte] .
path entry finder (7 2 QN E E] s}ol -]) sys.path_hooks o] Q&= &
= Il A, FARA A2 AER B2 RES F= S ¢
AR JAEZ IREEo] FHI}=HAEES

path entry hook (7 2 <l Eﬂ %) sys.path_hook B|2E J=FHENY, EAF 4= dE A =
B eSS dntd A= dE 3l & EHFUTH

=

importlib.abc.PathEntryFinder o v YT
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B

E A% o ZE

&l
o
L

path based finder (7 2 7|4} u}elt]) 7] ve} 4=
Syt

path-like object (F 25 AA) s+ A2dl F28 debde AA. 427 AA+ F28 dehdE ser
Ubytes Az o] At} os.PathLike ZREEZS F83t= AR YYUTh os.PathLike ZEEF
= A Q8= AA| = os. fspath () FFE TEW A str Ybytes IY A28 A2 2 HgkE £
01)\‘4‘3]' 4l os.fsdecode () ¢t os.fsencode() = Z7Z str Y bytes 275 HAst=t
A= 4 95Ut PEP 5192 C?H%i Yt

FIE S % shld), 9

PEP sko] 1 714 Aok, PP shol 4l 7 ] elof B3 & A g5 7]\ shol Wl Sk 3 R AL EE B
o BheH A2 7152 AEshe AA BAUTh PEPE A M 7150 thak HA R /)% A g
2AE Az oF i,

PEPL F8 M2 7% A ksha Ao thek AR UE 482 $45km sho] el Sojzk A7

AALS B nS ) ﬂqa} 718 W AYZS YUt PEP B 2= AR YUE Yol A ol & &350
W oA S EAEE A Qo] s uth

portion (£ ) PEP 420 ol A A 2] 8t A &, o] 2 F 7} 5] 7] 2| of] o] u}x] 8k= 3hLte] T el el 2l o] So] gl
Sh S 0] 413 Gip Aol AFH £ AT b,

positional argument (2] 2] 21z} <12} & B A Q.

provisional API (24 API) 74 API+= R & glo|HE g9 »

KR AR A KR A
230 G AeAchd 47 S ol 25 A G .
29 AR AouhA = S AT — APIE 357 Aol A o5
WAH Ao dojd AYYth

k

AA APII A 2 A%, 717 3840 f79 7 g WAL AT £ o o ARUr)- RE
g 2A S tsl 37 53 é%%ﬂﬂ%ﬂ%%%iﬁ%E%AEﬂi@%wﬂ
7 Eo LR R A o Fol B A P BAT 5 YES

o] Aa= EF gholH vt 23 A7 SOk e
=Yt o 2HA 8 U &2 PEP 411% Hd gyt

provisional package (24 3]7]x]) FA API S HA 8.

Python 3000 (z}0]% 3000) s}l 3.x whaz 2ple] E v (WA 32 wiz7F i wjef o] o]op7 | AJHof ¥
S0 o] Folth) ol A “Py3k” & o] 27| % Tt

Pythonic (s}o] IThe) TheE Qo] Sol 4 AR IS A TEES FRSE th4), vhel A <
of ol ] 7§ AF5 AHE| & ol ] AE-S 7ol et ool t]of i} IE £ 7). o & Fol, sto] Ao
N AF At o]t 9L for BS AHSAA o HHEY BE 4z 2Y5E AYYT) ThE B
Aofol = o] el T PO YomE, shol Ao A% e AFEL A £4 72 EE
AHgat71= ek

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

o 253 sbol Mk W2 o) F5Uth

for piece in food:
print (piece)

qualified name (J 73} 0]2) ZE9 A ATz BEo| o Z A, g4, HlA S o2
“AT’Z HolZi FAog THRY o] 2, PEP315501]/\1 Hol Ut 29 stogl e e AS
o, BFEE o 2L AR o] 27} ZHTh:

>>> class C:
class D:
def meth (self):
pass

>>> C.__ _qualname_

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

>>> C.D.meth._qgualname___

REES 7lE) 7| =0 AR E o, A AHIH o) = (fully qualtﬁed name) < R E R 37| A EES
XM EEZ /M= Hog B9 o] ugyrth & 59, email .mime .text.

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

reference count (3= 3142) A o) tfdk F =z 4. AR FxR 3570082 oA H, w2 7} vt
‘E}%‘/]D} A2 A4 FHE AUt o7 stolH I of 2 E5 A& I T, CPython +& 9] 84
249Utk sys EE2 5 AA|Y HX 34 E E8F = getrefcount () = Aot

kel

regular package (A 7| A]) __init__.py 39S £33= A E 29 22 AF5F <l 97| A.

ol T I A = EA L.

_slots_ e ite] deldln), daEs e HEES A FUE ve] Hdsky dad s A
U A B A el 5 A A B B ieh, 6] 9 S o Ha e £
A83717F & AT Ro A, v elol W Zket S8 mm agol A B 40) AaE ATt gl

E93 A2 AAFE= Aol EHUL

sequence (A]|dA) _ getitem_ () EFT HATE E3] A4 AdAE AL HH}% 24 AN2E A Y
1, A A2 do|2 EHJRE_ len () HAEE = Ax
Ugsl B, 1ist, str, tuple, bytes 7} A5 YT} dict =3 getltem () 3’4— len_
< Z]%?'F}X] O, 23] of] A thAl o8] 1 715 AME S i Eoll Al AT ol et w8
FEohs A0 Folsor

The collections.abc.Sequence abstract base class defines a much richer interface that goes be-

yond just _ _getitem__ () and __len__ (), adding count (), index (), contains__ (), and
__reversed__ (). Types that implement this expanded interface can be registered explicitly using
register ().

set comprehension A compact way to process all or part of the elements in an iterable and return a set with the
results. results = {c for ¢ in 'abracadabra' if c not in 'abc'} generates the set
of strings { 'r', 'd'}. See comprehensions.

single dispatch (A 2 t] A5 %)) 73 o] 3hute] Qlate] dof 7] 2a|A 2R S AU 2 34 v 25X 9

slice (g2lo]2) K5 AJdx o RS 23t AA. Sefolaes HE 2T HE 27|
FUth variable_name[1:3:5] A&, [] ¢tollA & 7 A E ZEC 2 28T
MBE2aHgE)Z7|HS WA w sllce AAE AHE U Th

special method (55> W] A &) Fho]g o] ol ojd ALbZ, Bl 22, A ] A AR TS5 = HA
. oF AN EE F Y BEE AFSHAL B o] 58 23 Q15U Th 54 WA == specialnames
of 242 WA Yyt

statement (27) FFL A9 E (L2 “B2 (block)”) & FASE REYUTHL B3 284 o] AL

Y =S ALL = oY 7R 2R E 29 Y Ytk 718 if, while, for.

£

=
text encoding (| AE 217 Y) FUIE EXE S ulo]EER 2 FAYs= 7,
text fle (95 5}0) stx A% 93 & % 551 A7, $5, 952 AL AAZE ol = AP
ol A= T g A AT 8t 50 & A5 A2 T HAE 9] ozt Has e
('rrEew)24d Y, sys. stdln sys.stdout, io. StrlngIO-/] OIAHAE S 4 IS5

et

ol 2R A & 92 & 5 Qe e Aol el A o]y 5 £ BESA L,

121



Python Tutorial, £A| H{H 3.8.20

triple-quoted string (35 wh & € F2Hg) whax () U203 C) Al N2 SR 414, 19
W2 E bz B Bxdel g *dﬂ” A RE o3 71A] o] ol M & BT 3l
SUth olaA o)z H 7] oF2 A2uha3
EAE 24 da= oy ol 248 5 3

type () shold AA o] 2 220 old T/ AAAAE
AR HL_ class. AEFHEZ INAE F QA

type alias (3 ol d2]o]2) F<S A E A} \qm—a—}oq 115 o] ] = =
P odelojas @ JEE deFete ul 8T ol E 9

from typing import List, Tuple

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

o= 2ol o ¢7] 44 we 5 dsdth

from typing import List, Tuple
Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:

o] 7152 AH3lE= typing T} PEP 4845 2 =% ]‘/‘ﬂd-'—

type hint (3 31 &) ¥, 2 JERE 9 g4 i uh3l ko] 71 tis & 3§ & A Qs ol =
o] A
Y I E = A9 Atgroln Stolx oA A E A= kUt sHA R B & 4 =70 F-85HH
IDE9] 3= ¢4 2 A=Y S FHUTH

U
A W4T At A We, S o=
%

0] 715< A Y3l typing I PEP 4845 2 31A|

universal newlines (FUWAd & 97]) v} 2L AL
Aok B = Y2 7H6“ B2 B \n', V5= e '\r\n', A AN EA T \r
Z 714 Q1 AFgof] B3fA = bytes.splitlines () ®ylo HE}PEP 278 9} PEP 3116 = R A 2.

2l HES of kg o] 4.

o) gog s, HAE ~2EY Y

m{n

—|—‘

variable annotation (4= o] - Ef|o] H) M T = FE 2 o E
M Es Zes o s R Ee ool AL Tl B e Ae ATk
class C:
field: 'annotation'

W4 olwEo| e AuA o o dER ASPUTH o8 Sol, o Mt int 2 AL AR

gy

count: int = 0

A o], H o] d T2 A annassign ol A 2 8 @ Tk
o] 7|52 AWk & ol =H o] A, PEP 484 ¥ PEP 5262 =514 2.

o0 NG A} $§ TR AP0l B A 2H
e 37 LOWA, shol A W 3714
S EEEER:EERE T

AN
=
virtual environment (7}4} 7)) =

ML Z2 RS 52
Es]—f AL 755k 3=

o 4 A3y = Th2 sho]
2 xS AL Qo]

=2 &

-

venv &= E.}\-"J_L
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SZEAADOE Boj AFel. ol ] 14 1A vl = 2= Aot
2 4Bk
21012 o] 3} 531 AH§SHE o] g o]

27} 2o o] = 3
Zen of Python (3} o] Al) u}o] 4 t]x
AUtk o] B2 o oty =2

virtual machine (7}4 7] 4) £
Fol ]9l Astso] B2 oy,
ZEO A “import this” & YJ#3H EJYr}
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APPENDIX B

O] dHAOf 25}0q

o] A ™ A= reStructuredText Ao Al RES 01X A0 2, sho]H AYAE Sl 53] A2 A A 87
9l Sphinx & A& 5 Yt}

A Aol E AT EA Y N2 sfo] W ALA o mh A = A 0 2 A B AR =8 Ayt 7] o 8
Athd, Zro] R ol th 3k A B = reporting-bugs | ©] A1 & il 75‘]' AA 2. 22 AL S AP A Al
It

& B4 B2 ZAE =d Y th
o Fred L. Drake, Jr., 98] o)W A A =2 3ol 24 xjo] A} W2 ZHl = 9] 27}

ﬂl

l—J

« reStructuredText 2} Docutils 22¢] EE HFE = Docutils Z2 A E,

« Fredrik Lundh, 72| Alternative Python Reference = 2 A & of| A Sphinx 7} &2 o} o] ] o] & L ¢l &5 Ut

1w~

Aol 71l FFUth 7o Ake] RE A Q)
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appeENDIX G

oI b2} 20| Ml A

C.1 AZEQ0{Q A}

glo] W& ABCEl= 91 o] o] T A 2} 2 4] v g 2= ¢] Stichting Mathematisch Centrum (CWI, https:/www.cwi.nl/
ZFZ) 2] Guido van Rossum o]l 2] 3l 1990 dt)] Zdlof] tE o A G T Sho| Ao+ T2 A HE w2 53
o] Z3t= 1A 9k, Guido+= Tho] K o] =8 A A= o} Ql5th

19954, Guido+= Virginia 2] Reston ]| 31+ Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston.va.us/ Frz) o A sho] W ZQ& AL L, o] oA oA WAL AZE O] E EAYUSFUTH
20003 59, Guido2} s}o] A 34l 7] El -2 BeOpen.com & 2 % 7] 4] BeOpen PythonLabs B & FA A5
Yt} 22 3 104, PythonLabs B -2 Digital Creations( & A} Zope Corporation; https://www.zope.org/ FZ) 2
A5 YTH 2001 3, 5ho] A A = E 9 o] A &H(PSF, https://www.python.org/psf/ #F2) o] A Y= A5t}
o] &A= stol M HA A A AiAS Aot s 5835 AYHE v F 8 24 YUt Zope Corporation-&

PSFo] 391 3919 Th,

RE glo] W vl ZH-E F 22F YUt (F7] 22 A 2o tha A= https://opensource.org/S 2314
AlR). dArd o B, f BHE (AT AR = obd Yt spo]# w222 GPLY 3 Uth; ofef o] &+
o}k Ml =S 2243 AY Yt

Bl=oF | oM e 2 | 5 AR} GPL 387

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

2.1.2 2.1.1 2002 PSF yes

2.1.3 2.1.2 2002 PSF yes

2.2 o] Ak 2.1.1 2001-& #] | PSF yes

Fi: GPLY s8dAvE A2 78 7FGPLE stold g v zdkE s st & S5y EE
gpol gholAla= GPLH 2] of 2o WS 37/ 422 WA G A vdS iz 5 A

127


https://www.cwi.nl/
https://www.cnri.reston.va.us/
https://www.cnri.reston.va.us/
https://www.zope.org/
https://www.python.org/psf/
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Ut} GPL 8 gho] Al A= 5lo] W} GPL Sfoll &t H T2 A nEYo] S 23a 4 g A It o
A5 197 FUTh

Guido®) A £ 5}oll o] W EE 715317 BE BL 9% 4ARAAS A =P,

C.2 TIO|40l HMASHHLE AFRSH7| $I5H 0| ofzt

glo] W A= E g o] 2} AW A= PSF License Agreement©l] Whe} glo] Al 7} o Ut}

gho] A 3.8.6 5 E], DA oA, 2] ¥ 7)€} 3 == PSF License Agreement 2} Zero-Clause BSD license©))
ke o] F gho] AT Hoj gy

vhol Ao F3E IR AZE ool & thE gholAlAart AgH Ut gholAdlas sl ghol Al 3l 33)
=3 A Ydgyrch o]y st ol Adlae] ESASH 552 23 E Az e ofof sk glo] Al g
S5 TR L.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.20

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

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

3.8.20 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF._
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.8.20 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.8.20 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.8.20 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—to Python
3.8.20.

4. PSF is making Python 3.8.20 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.8.20 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.20

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.20, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. _
—This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.8.20, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

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

(Th5 slTeTATol AI%)
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Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

(ThS slTeTATol A1)
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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.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.20 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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_random B &2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html of] A
ek 3eo 7Rt F=ES 243Utk b2 dd T2 A4S Iz 70 AYdth

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array (init_key, key_length).

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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socket R EL getaddrinfo () & getnameinfo () &4E ARt} o] &-& WIDE Project, http:
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Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.3 H|S7| &3 MH|A

asynchat ¥ asyncore &2 b33 2 Y AHgHE 233t

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

C.3. Z3E 2ZE|0{oll it 2foldla K 52l
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Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

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

o 2e 39 ARE THFYT

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML ¥4 ZZ2A|X &

xmlrpe.client REE The T 22 29 A3 gk

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.
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C.3.8 test_epoll

test_epoll REL 0he 3 28 79| 4GS ZFFUTh

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

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

C.3.9 Select kqueue

select BE S kqueue QB3] o] 20 Al the o) 2& 9 A EFFY o

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

34 Python/pyhash. ¢ o+ Dan Bernstein®] SipHash24 €17 2] = 2] Marek Majkowski 2] & o] 3 35| of
U Th o 7ol & e 22 -go] £ o] Uz vk

<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 %} A4 712] HES 938 C &4 dtoa &} strtod S A F o= 3L Python/dtoa c = 3
http://www.netlib.org/fp/ o] A A& 4= 9= David M. Gay 2] Z+-2 o] &2] 5} d oj| A s} = 25 Y T} 2009
d3g 160l B2 Y& spdof = th3 22 A2 ¥ 2ol *ﬂc FA7F 2FE ] JdF YT

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

*

* 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 = G AAT AT 5 A B F7He] A5 S 93
2ol ¥ 2] 2] 2 AR 3T w3k, A% 991 W 0S X ho] W A x| L2 1#WL OpenSSL 2ho] B
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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-corelopenssl.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/)

endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT "“AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

FE R ST T S N S R TR S N S S S S S S N S S e T S S S S N SRS N S T S T S

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
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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
(eayl@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

L I S T

Original SSLeay License

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)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " 'AS IS'' AND

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

ERE T R A B N S N S N S S SN S N S N SN T IS S S S N S S S i T T N S R S N S
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* 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.]

*/

C.3.13 expat

pyexpat &2 W & ——yith-system-expat & FA 34 &= S 34 expat &2 AFE S AL
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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 NONINEFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

_ctypes &F2 W& ——with-system-1ibffi & 74 3}X] ¢k o, 284 libfli &2 AR S ALS

shof M=k

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

(ThS sleTATol A1)
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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 232 A2 "o A RAE zdib W o] 1R o5 o) W] A8E 5 Qow, EIE zlib 42
g A-gShol e U th

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

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

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

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

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

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

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc °f & A}25 = 3 A] H o] 29 3L cfuhash T2 A EE 7|Hlo 72 Sh 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

(Th5 slTeTATol A1)
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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 Y =& ——with-system-libmpdec & 74 3}A] &= S, Z 35 libmpdec 42~ AR
2 Aol W=tk

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

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

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

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

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

C.3.18 W3C C14N EH|AE ARIE

test I 7| XS CI4N2.0 HIAE A9 E (Lib/test/xmltestdata/c14n-20/)+ W3C § AFO] E https:

[ Iwww.w3.0rg/ TR/xml-cl4n2-testcases/ | A] 7} ko w 3-& BSD gho] Al 3}of| vl = Ut}
Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

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

« Redistributions of works must retain the original copyright notice, this list of conditions and the
following disclaimer.
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« Redistributions in binary form must reproduce the original copyright notice, this list of condi-
tions and the following disclaimer in the documentation and/or other materials provided with the
distribution.

« Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
“AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTIC-
ULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EX-
EMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABIL-
ITY, 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.
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sho] 3} o] WA E:
Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.
Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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