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ol w7 a1, A e ady dojdunh AEHA AR FRSH AA AF =2 T ol
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CHAPTER 1

o2l Eo] BFEHE Wol AHSTntd, A= A5 sta A2 A0S A P o E 50, B2
g2k g dES AA-FAL AAY, A FIES B PP o= o5& v A Al 2] 8k
Ae  AFYTh oAw A 2udt ARk glolEuwlo] A GUI 3-8 2237, Ee s Ald S
e AE AU

Thop o2 o] A sz E o] Afktetd, o 2] C/Ci+/lava 2hol Bl 2] 5& 2l Zfsfopdt & &
e, AL TE AR YEAEA AL 3] HF etk AL ABA BYT AT
A olHE S & AR HAE A EE FASIpIL HIAE I E A4 of e sh A4lE H S
BUTh B FF QojE Agste 22 A e, &8 A2 do) AAlE AL At
AR & Utk

ghol 2 vtz ol £ AT Aef Ytk

oA EL ol AYs& AL A AAYEY A= vl A EJr%l% A S d T = gtk o
AR A 2IHEE 54D E oA 71 AY H2E dolHE WA s e &2 A GUIL 3§
22} AYE BEE He ARA FHUTh CCrlan 22188 FAT S AA T, 3
zd 229 g BEds B ) d A3ro] Sol it sto) M & A8 570l o ket A,
B OSX, FY2 2FAAANM AT 5 glov, o we] F4e 48 =S Frh

ghol W A-g-o] ZhtetAluh, Al 2 2 A 22 el Ao, A AIHEY A spd R o g

—

FEEATHT ANV Z2IAL AT A QL AFFUT BRol, Hol e Crrt WA BL o
ANE AT, FABAAR SAVIZL 142 HRIEL PR AyTh o duwga

A5 Y E W ol Awk U Perl RTHE T B EA o] 287k gt THHAE o A3 B Aol
o] & o] 5 ¢lo} & ALgSHE B st Ao A% AA AT 5 AU
Shol e ol Re] ZRIPL ol RER s 5 =T

o T} & vlo| 3 = 2 72 o A
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235 =], 4 A o] Tk 2F 22 GUI =742k t gt Sl e | o] A% Eo] HUTh

sl e eaelel Aok Asti 93 dAZ A gens A UL ATE DEAT I,
B 2 B S0 2 AL 5 Qlof A, dlole] N 5S ARSAL, 2L M Zr 1AL BE A,
el b S R S s A 1 ST P
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vfol M- & 2t AejzeHo MEL W T AR S
F7Fel A, A ALk FH f“ci/\f’ﬂ%}ﬂuﬂﬂ ozl Fej =¥k Al ¥ 5 = ghol Bl 2] (718 JAI 7} Al
Fote 2 ol Beje])of sto]H Z2IWS AZA T 5 YF YT A ol Mo M55 Ak, C
EUEIE 2O oM AH 2 HE Adste 138 2| Aol P Ao = AT
T AsUnt

g} o] A °] g} o] 28 “Monty Python’s Flying Circus” 2} BBC <x o] A] ‘:ﬂr% Aol1, S F ol oy
o] Yl Yt EA oA Monty Python®] 52 QA83t= 22 sz 2 B9 ofyzl, AFE
°]A‘4"4'

ojAl o & Ttol ol T4 TR AL F B AAS] St Z 4 AdUTh dojE wle=
7 2 W2 ARE Sk Ao 7] w2, o] S5 AE oA A Fhol A Bz HE VA E A
Ak

o2 Aol A, Bz H & AFE sk W= A TUTH o] A2 FH AR S 5 Qe A HA T o] %o
e dAss Adet7] A F 23Ut

g A Y A= vhol i ddofet Al AEl Y] o Y5 S oAl E Sl A7 E Ut s A4, £,
2tz GollA S LoiA Tt RES AA, vpA TR o 2] 9} /\}3'1}7@-4 ZHa 2 15 NdES
=g
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CHAPTER 2

shol W 1 E] = 2] €] Ag5}7]

2.1 Qle| = 2] E] A 33}

shold QA ZelE & BE
O

/usr/local/bin & g

/u sr/local/bln/python3 7o AXEUTLH U Ao AA A E o
|

python3.7

S Ao dEsiA AT 5 Gtk ABZ ezt YA ets Y HE o] A8 A 34
THE 4% 7bs G Th el shol W HEZI A 28 gel Aol A B9 D 27} T
/usr/local/python & 9 & A&H = X YYth)

On Windows machines where you have installed Python from the Microsoft Store, the python3.7 command will

be available. If you have the py.exe launcher installed, you can use the py command. See setting-envvars for other
ways to launch Python.

7] Z E = E of| A} EOF(end-of-file) EXH(-F-Y 2o A& Control-D, dEFo A= Control-2)E Y
il ?JE% g EH7F 5%, T8 4E Z==00] FUth o] Wy o] 5oA] vt quit () BEHE

QeialA e zelE e 2EAd & Qe

The interpreter’s line-editing features include interactive editing, history substitution and code completion on systems
that support the GNU Readline library. Perhaps the quickest check to see whether command line editing is supported
is typing Cont ro1-P to the first Python prompt you get. If it beeps, you have command line editing; see Appendix
tists g2 #1159 8] 2~%E 2] X3} for an introduction to the keys. If nothing appears to happen, or if “P is
echoed, command line editing isn’t available; you’ll only be able to use backspace to remove characters from the
current line.

Az eEE o AL FEY2 AX Y 2T YUTH tty FA] ol £F do] AZH Jef 2 AP, o 3}
Foz ¥y A APFULh FLdY S A2 FAY LS ZEYHoZ A4St He| 2 AP
2IHEE A1 APt

JHZYHE APt F HA YW L python —c command [arg] ... AHl, command o = F7
SS AYFULE A —c FA AFFULE FolH EFL F5 ’éoﬂ i S8 u 7t e T ot
02 BEAES 23357 w Fol|, command AA S 2w T 72 AT E Aol EH5U T

2 slo|H RESS AIHERESR £27F Y5 YTh python -m module [arg] ... Z2AFT 5
A=, vk module 25 A vhde] A2 S W o] JHT A Y AP A Huoh

| g 2ol A, 5ho] A 3x QUE| e Bl B E python ook o B9 4% AR A5 A v, B A & 5ol A 2x
A% 59 FENA FES 37 AT,
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2THE Sdo| AHGE o), | 2 AT HES AP 5o o3}

oftl
o
[
fu
e
2
)
rlr
Y
o
H,
i)
ok
2
)
pas
ofy

Uth 23 HE ¢hofl -1 & At gyt
BEE W3 342 using-on-general o A & 4= 955U th

£T9E o §T37h9) AR5l AB e 2 AL u), BAY] BEow
W] A4k import sys B AHBAIA o] S8l 428 4 gtk 350 Ao
oji, AT HEL F7LY JAAE Qe FF2, sys.argv[0] 2 W FALIUT 2THE o] &

(B QEes = ]—D‘r)i—?—‘?ﬂsys.argv[o = '-' 7FE Yt —c command 7} AFEH W sys.ar

= '—c' 2 AAHFH YL} —mmodule ©] A}EEHH sys.argv[0] = 259 A A& Ho] %1413]- -c
command Y} —m module 7 ol = JFAEL sto]H A Z | E 7} 4 E__‘d]—;(] ol Wao|L} REo| X

T & sys.argv 2 AZF Yt}

> to
ER;
X

L o>
[¢]

2267313 RE 2 STk 2Pk o] RE AL AR xgxE
S, HE A je] - Hoh Stk S AUt ooy & 22 B g
Wt HE ZEmEs ASE L, R0 A A AU ).
=g 5] Aol WA MBS ALY BAE TS B HA A2

O, O it oF,
2 py ot
>

ik [kl

WRH

e
H|

$ python3.7

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

[GCC 4.8.2] on linux

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

oJolAt 2L oY 22 PAHR TEES 4AT W AL FUTE 2 EAW, o A9 if Fol A5 F
Yt
>>> the_world_is_flat = True

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

Be careful not to fall off!

3ty Reo tisl B &4 Ao, tiglg = & HAL.

2.2 Qe =] e} 3

ARACR sholi 42 FASL UTFSL 2 A= d 407 AFHYLL o ARYol e fns
Aofol A AEHE BASS BAD B4, A8k 24 SolA @A AT 5 AFUTh (AT EF
ehol Hef e+ © 4 ASCH BAbuh A 82 ALg5ta gt ¥§ TEoIA L of #olS et Ao
FgUth) o BAES BF SukE EAI87] A4S 4717 5 o) UTF-8 -2 914 oF 811, o]
spele] ZRE BE 2AE AAY 5 9k ZEE Aok I T

AnYL /B 9o Aow AAS Y, shde] A Fol S Yeje] F4 £ Fbalof Fich
2o ojggyr

6 Chapter 2. 31}o]# Q€] Z 2] ¥ A}-835}7]
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o 2 So], Windows-1252 A 7R & A85} =2 Adsleid, 24 F= 5 o] 3 2 o] @A Fojof ]

o

# —*— coding: cpl252 —*-

“M¥l (shebang)” = = A& sks B AUtk o] Ao,

2~
=°l:

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

2.2. ez E % &7
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CHAPTER 3

ool Ug delH, 487 9L ZERE(> 9 )] £4) R R TEPUT: dAE A5}
et ZEEE YL w ZERE Ho] 0% BE ASS Jslof YUtk zEnER AFHA
G EEL AHZE A} ASYUTE N HE BETE g }FAE YW ES
Qesfof shrte o FelFHAL; ol 22 TAHH 3L B P AU

o] Aol bt e o (Y mETEA JEH L ATRAE) FAL 2P YEU T
shol ol A A& S Al 7 4, & A A3 £0] 2747 ool FuUth FAL Fo] Aol A AFT S =
93, o} = Fo] 4 & 5tk AT 22 2 H D Qo= Soj 2 4+ fevth 22
HE gt S5 A BAE FH o ofet A BAHY BYUTh FHL mE o) H
A7) 918 2ol 3L, shol Mo ol 4 3hA) o i, o8 ¢ wle A= Byt

# 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."

B /b7 kel sto] A Wl ALg S BAITH A e HE QY eta )R

[l

2T E >>>, 2 7|tgAM 8.

isN

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

(F= oTAT ol AS)
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(o1 sl o] A A A%)

5.0
>>> 8 / 5 # division always returns a floating point number
1.6

i

Bk A% 1 0 (a4 o)) A A5HE Dod /) aa
3]

>>> 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

shol ol A= A AFE AGT wl <+ AAAE AT TH:

>>> 5 ** 2 # 5 squared

25

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

ok
[kl
o
[l
il
2
=2
=3
>
i)
rlr
e
vy
rlo

Ao ghe i d e o T (=)E AEFUS o] 4¢ o= W3

Ak

rr
ol

>>> width = 20

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

Wb ol s o g1 S W (R TN 5 ke W) AHg el 1 A Sk A o do gk

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

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

A58 BAH R AUPUTH A2 0hE B9 3 AUAE 2

it

re,
r>~
Y
rlr
o
+
K
re
r)~
Qi
e
>
+
fu
rE
r f

>> 4 * 3,75 - 1
14.0

ol =0 A, vpA wef Qlsfd 2d o \’41%19143} o] AL sto| M HAAE AN =
A ), ALE olo] 177 % B A9 ‘—l%ﬂ‘ﬂf&‘/li}. & 5ol

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

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

Prx b HO SAES b FonR, -3 52 £ - (3%2) R AT AN A -9t HUth 9B A Adod (-3)x2 &
A8 s

10 Chapter 3. z}o]#l 2] 7keFst A7)
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AULENARNE GNL AT ARG AT AR AU G 4G AAAA 2 et
87 ghohe e ol 5o A WA e v 22 B AL Aukehe

Ane FEU ok

18 rd
EE
m{m
=
Fu
=}
[t
rr
pa)
%)
rlr
__Q(

int & float ol &, Fto] L& Decimal ¢]Y Fraction 59 t}2 9o =255 ALYt} goj
o uag o] g3 AAE AL Y], SRS AL 5 T A0S ASFU TS Sof
3+579).

3.1.2 Zx1d

SApehs WA 2, Shol AL BAGE 0 4 gl of e /A R o2 EAF U AL mEE( ...
JEHEE(... N FH 85 T BT 2L A9E FUT. §eEE o 2ol Fujx \ &
A8 5 AU

>>> '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.'

B398 AemeEol N, 29 EALL L EZ FHN 9T, 55 EAES I LA o] 270]F
ek = 999 A% geh o)k (S| F77HHE 5 ITh, ¥ 24D S5 2l

Ao g7}
17 41¢ 29

Ao EE EYHL SRS EE TFHA GO W 2up R ASH 1, 1 9)9] 3
A G UTh print () 4 GEEE VLD, ol AA 0l BE 54 £

= Weolduth:

2
et
v
iy
:oll_g‘
_>_
r(
- rlr

>>> '""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.

Vol he s BA S5 BAR AFHA 314X S, R wHSE ol £ & BN I EAD (ran
string) & WHE 4 U ThH

>>> 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

2719 HRL o] 22 E 5 AT B4R PAS AT OEEE AT Atk e
.lllllll:l:‘—-lll. 'llv.%gﬁ%z}%x}_%gi%x}_% iy S

EAAEIE Gol - UL S BATL ALY )9 SUBILC. A D Suls} A G § 2
Aol A LTS E oA " E ol 270 BT DA G AT\ & o] 2 0] AA S FUUTh, T 9% 49 erhe

3.1. slo]Hg A7 2 2817 "
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print ("""\

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

nn ll)

Lol AE LU A WA AR EAT £ A b Aol 22514 2):

Usage: thingy [OPTIONS]

-h Display this usage message
-H hostname Hostname to connect to
BAG S + ARAZ o|o]Bo| 1L, * AR WHEA D = U Th

r

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

FA e AL A HE (5 meER SN AS) 7S e AR o= o]of 2o Yt

>>> 'Py' 'thon'
'Python'’

ol 7le e A EAEe 2NuA S o 588 €& syt

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

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

AL 0 F Ao e Dol vt A48T B A5 A4 o= o F8HA e

>>> prefix = 'Py'

>>> prefix 'thon' # can't concatenate a variable and a string literal
File "<stdin>", line 1

prefix 'thon'

A

SyntaxError: invalid syntax

>>> ('un' * 3) 'ium'
File "<stdin>", line 1
('un' * 3) 'ium'

A

SyntaxError: invalid syntax

HeE7e] 2 e 22 B HE S olo] 28 + & ARgsf oF dyth

>>> prefix + 'thon'

'Python'

BAGe Ads (H AIYE) B S AUtk 3 0A B2 A2 00 RSP Utk £A4E 93
59 Yo it s Zol ke BAd AU

>>> word = 'Python'

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

IPI

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

lnl

Aot 25718 $E e, BAIARE AU

12 Chapter 3. z}o]#l 2] 7keFst A7)
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>>> word[-1] # last character

lnl

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

>>> word[-6]

IPI

020 2ong, 5o JEie - 104 Al FEthE Zof 53514 2.

Qe 4ol B3} 2ol 4 (slicing) = A U VITh. e o] A FAHE QAT ALGH & ke, Lol 4
28 2 2 (substring) & 2 B AL§H U Tk

rlo

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

le'

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

'tho'

AR BAE B ZYT £ R, 8 WA BAE 34 2FHA i el FA L. o
el s[:i] + sli:] & 34 s o Zobyg Ut

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

Sepol 2 A A WY /)R G 2T U

oh A AR A A~E Aekstd 7] 230 o] AMSH I, F
= 4

e

WA Qe 2t ks W | Rgto = Setol 4 B & £A4de) dol sk AHg R Ut

>>> 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 27t B AT UL 7| 5HE B A BH LS A2 EAS Aol XS stel ka4
s AU 3 AR B4 4% AAZH0IU T n 7l BAEE T4E BAGY 225 B AAE
Qe n o] Pt o] & Eol

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

AR S22 P A 20469 AN E B FT; % WA B P 33hE 39 AG2ES HolF o)
oA j A Sebolati )2 ME Fol A AA Atolo] BAHER TP U

ol obd e A5 A9, F ea B g o rkE Sebolas] Folt ol 2he] AU,
NS S0l word[1:3] & Zo]=2YHTh

YR 2 e ddag Agsts 22 o g gyt

>>> 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 b Seto) s A Ak Sefol 4B ) REA el gy

>>> word[4:42]
lon'

(Th& ST AT ol A%)

3.1. slo]Hg A7 2 2817 13
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(o1 sl o] A A A%)

shol#l EAA e WAY 5 ghrk— 2 olekm Funk DA BAGe) el sz F2e Aol vl 3
21 5 ol e & Yok
>>> 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

B wAtdol A8y, Al 2 vhsofof

>>> 'J' + word[1l:]
'Jython'’

>>> word[:2] + 'py'
"Pypy’

>>> s = 'supercalifragilisticexpialidocious'

>>> len(s)

34

o ®B7]:

textseq T ALE - A DA G Y dFolaL, A|FATE A DS 35 AibEol A g UTH

string-methods Z 2} d -2 7] 24 Q1 W2} HAS 913 of 2] 74A] A =EE5S A 4@t
f-strings W& H 2328 zt= Ex14 2

formatstrings str.format () 2 & FAIES T Ws= yof ok A1

old-string-formatting ©] 32 oA FAE S % A4HA} A ZFof] AFE-3h= o A WAl Zuj o] &) & o 4

A5 295 g% o

ol A2 thE =S BB &2 Fetl AHSEH = o 8 7HA H 38 E (compound) A5 F & 431 Y5 TH
71 50l QAL H2E A, ZE Alojo EE TEE F(FHEY HEE 9D £
AFULHL B AEEMNEOE P FEES ETT 5 A, FEE] BT 22 JA 47t gFyrh
>>> squares = [1, 4, 9, 16, 25]

>>> squares

[1, 4, 9, 16, 25]

BAY(2e W, e REYF AL FH)AY P2EE AT Sekol 4T 4 it

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

1

>>> squares[—1]

25

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

[9, 16, 25]

BE Sohol s AL RV FEEL EFHE A JAEES BUF U o) T 2L Sebol 2t
PrEy f2e (L) ARG B FCHE EYY )

14 Chapter 3. z}o]#l 2] 7keFst A7)
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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]

=W Q2R 2, e P JUth S e MA e sy th

>>> 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 () A= (method) (5ol Bl A ol thal 24| 8] ol AU Th & AF&8hE Bl as o] Zof
PEEEES G E

>>> 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]

getol ol Y AR s U, om0 408 AAR S An, LE FEHE 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', 'E', 'g'l

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

>>> letters

L]

WA 4 len () 2 HaEE HEH Y

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

>>> 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, stol& A M7= AH&-3}7) 15
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32 2@y o g HAHL

=8, 2028 Hote AW
S HUEA] Y %

g R
. hl
2= AN AU

>>> # Fibonacci series:

# the sum of two elements defines the next

.. a, b=20,1

>>> while a < 10:

Qo Ul w NP O

print (a)
a, b = b, atb

AES T Ud S Tt d5Uth ¥ a &b ol Al god1o] hdFUth vpA Y &
ol A ThA] A= =0, T Qo] of = Bhtet s o] o)X 7] o e} RAA S o] B AlkE Yt

10)0] 2 Bk AYF YTk o mHRAA 2 sol Ao A 0
~E (I BE 72 A2

7t +x 4 , W1 A1 AR YUt o] of o A A-E-3H
A7 2bhe WU Th BE 6 Q4R C9 2 oz AP UTh < (T, > (2Th,
= (Rth), <= (A7 Zehy, >= (2AY 2, 1= (G=Th,

F2o] vty (body) = 512271 Uth So27]= goldo A 245 Folgl2 Fe i duTh
3}y ZFZEA 77 5o 22 Foll 4] | (tab) o] L} 39 (space) = A H 8l oF ot A Al A
CREFHAE HHYE AESA F O HEFT old ZEE FH|sHA HUth dvtg §AE
AR 7152 A5 527 7e= AT @Uth S s oz P = &< <27 f6
3 £ gAsor Futh (477 QA mA 22 9EEA AL 5 97 e U 22
ESo] EPH L WE TS TS FUF Foj2v] Hofob Fol FelatA

print () &5E FolX JAA=Y g2 A FUch o5 A2 A9 3 AL S R A
ANA (A4E7] oAl Aol A 2 A} o)) 2 Ystazt ste 28 A S 2 Yot 2Ad+ o5
TAFE 2 W3 glo] 28 FH A, JAAE el & Rkl A B Yth 2EiA o] Ao WY FA
2|5 F 5 AU

>>> i = 256*256

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

The value of i1 is 65536

NYE Afend = 29 ol 2P L AYEAE AASAY 2EL OE ENL 7 ZUA 82
42w AHgP Ut

>>> 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

7|et Al 55 =

Besides the while statement just introduced, Python uses the usual flow control statements known from other lan-
guages, with some twists.

4.1 if &

olulE A4 2 @A BA FL i 2L AU oS 5ol

>>> 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')

DAY A Y elif F7FAE & 3L, else &= /EE—%"“?JI%D} 7]-r4‘: ‘elif’ & ‘elseif’ & &Y

A, JJrE?fP':Oi’Y‘ﬂE Aﬁ}h o S8 Th if - elif - elif - ]%gt = 0o] Sof| A
W AE = switch Y case B2 A1}

17
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42 for ¥+

sho] Wej A for £ C o} shaol 4 A83HE A3} okzk thg Ut (a2 A ®) 4 719 A A <l
&g 53l ol g OW kA (CAHHE) A A7F ol Bl g o] d DA S 54 22 FA T 5 Y=F o=
2, sho] e} for £ DAA NB2 (2B} #AY) ) FRES T AD20 Solgde AR
olgj# ol gy th <& Zo] obyzhy:
>>> # Measure some strings:
. words = ['cat', 'window', 'defenestrate']

>>> for w in words:
print(w, len(w))

T2 QoA o] H A o] EStE A/ AAE BT D37 AT (& S0, A3 FEES FEHA7]7)),
HA AHEL S BhE A AdUTh A/ AL E o|H Y o] ES uf] FA| A 08 AHR o] 5o A A= 5 U T
Eetol2 RV old uff 58] A FUTh
>>> for w in words[:]: # Loop over a slice copy of the entire list.

if len(w) > 6:

words.insert (0, w)

>>> words
['defenestrate', 'cat', 'window', 'defenestrate']
for w in words: A, $19] ol &= defenestrated WHES|A W = Y3 02X, 7313 2|~ E

52
g wEe s Aw st U

4.3 range () g

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

>>> for i1 in range(5):

print (1)
6..
1
2
3
4
T2 e A= ol ZFH A 5 UTH range (10) = 10709 3k= U}‘:htﬂ, 201102 Ald2Y
FEEE 1YL SUIE AUASYUT WAL O SAR AT A, O AR (R5ER
etk w2 o] 215 ‘28 (step)’ o] 213 FFUTH A A sh= A= 7Fe o

10)
5, 6, 7, 8 9

-
V)
o}

Q
()
al

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

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

Aldse] Qa5 g olH ol E W, 5 A ™ range () 2k len () & 2FT 5 AFUHh:

18 Chapter 4. 7|e} Alo] 5.8 =7
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>>> 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

A e, 28 o 2L, enumerate () ¥FE 2= Ao AU, T HIY & HA L.

Weols gk ol 3} o] Ast Yo] doj G t):

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

B 9 range () 7H B2 E AL A 22 AN Y FAFA W, AH A 227} obd Utk o] e o]
EF W e ADL FERES AR BT AR AT, AA R HAES BEA) b FUHE
Aergct

o|¥ AAE olHHE oletn HFULE FFo] 20D WA Aede] YRES AL 5 Yt FAALE
st 4% T2 EE BAOR AR $UE for B0l 1T FREYL HAFUT ¥
List () = 2% AUk olH ¥ E el ~ES wE YT

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

sl olHel &S S8 Fa olHEES AR BE drE2 T HA g Yth

44 530 break ¢} continue &, 18] else A

EH A= for Ywhile FZ 2 EE WA U 7FA 9
Ut 271 gl 2E 9 30| (for 9o 4

break ¥, CA &, 7173 7171 o] A

Tz F2else LA = UK %) Zlo] = A
(while o] A-%) T 5T wj AP Ut AW FEZ7l break 22 T85T uﬂ% Al 2] ok~ T},
458 3 £ E B thgol A ol gt
>>> 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
equals 2 * 4

O 00 J o U i WIN -

equals 3 * 3

SHkE FEYYth AA S EttE M else 2L if #0] ofye} for FZ o &3t}

3 €2 0, else B2 if FHTE try 9 else 2R U3 Ho] §5Uth: try 9
else A2 o &7} 2AYS}HA] ¢ °}° RURAE R %44 else AL break 7} B 3HA] 9k-S ] A3 H Ut
try 3 oA ol ¥ B AT B2 o8] )5 & E/H]L.

4.4, £ 9 break 9} continue &, 18] else A 19
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continue B2, A Coll A Mgz UTh 29 g ol g @ o] Aol A A% =S v

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

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

print ("Found a number", num)

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

i
v
M
i
2
|o
fu
M
o
o
iz}
ko
o
X
rﬂ
[kl
Fu
[
i)
o
A
i3
ok
e
o
z2,
fifo
2

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

Aagel 2hAs BE W 23 AP UL

m[n

>>> class MyEmptyClass:
pass

£ QT o0 2 AR e A E ASE A,
gt} pass = 283 FAIE Yt

pass’} AH&-E ? Je e Fae A
og&ol o FAA +F J

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

4.6 sH A o3}y

S HUA £ A e Qele] FEAHA BHE P42 UE S dEUT

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

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

o1 AT B4 ol S BEE A F4 B R4 Ee) B2 o] HupE i,
ERE0] The SoA A 2HE 31, WEA] B0l 2 7] H o] oF gk,

20 Chapter 4. 7|} Alo] 52 £7
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S uth o A WA B2 A8 Aer FAd glH o] E 4 JlsUTh o]l A glHE L Y =5
@JEH ol d FAY, & F2EH (docstring) YU T (FAE ol th & 2hA| §F W82 =57 mlH| o] 4 ZAF o]
UEUth) S2EG S ARGSIA] ekl u " A A E AE A AL AFEAE ] HiEtg e
FEE dET F URE = 2750 AsUTh Aol Adste ZEo S2EFS HFoe 22
FSHASFYUY, 22U HEES Eole Aol F5UH

o AL o A HEES S A A8 HolEg wEUTth & o TAFSE, oA
EEWUTUHYES @S AG AE HolEo AT v i FxE WA A Y 4 *‘E HolEs
E0s, A AdBEHolES B 3 viAge g W o] FEY HeolEs AF Ut JBHH, %i% *t
Atk e e, A IS EYRE 5o U5 5 WA A gl i gE = st (A Y
W42 global 2o YA AU SN 342 W42 nonlocal 202 WA E}A] &= o] Ah.
222 AL AA S E (IS 2 222 W T T4 A A= Hol bl whEe
Pk 2eA AR gholl o) & T2 (call by value) 2 AZH U T (RS A A4 ol o2} 44
FzrAYh. Fe7tdE d4-E 2T, 2SS AT A A AE HolEo] e H UL

T Aol AA A Hlo| Eoll B4 o] 22 WEUTL B4 059 ¢S AV E A AL A Fo) B4
2 A4k Yyt o] g the ol B g2 5 g, o] AN B2 A S AU o Aol
o] E& v}t = gukA 9 v 9t}

d

>>> fib

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

>>> £ (100)

0112358 13 21 34 55 89

the AolE g LS ATHY, Fib 7 g £¥177) 971 whgo) R4 ohel Ze A en 44 4
15t AH, recurn B0] Gl B4 2 FRFUh U % med grol /) shA] vk o] e vone
ol 2k £ 91T o) F LI Eh, None o 292§ U7 gtol b, AR 22 Bl HE None % 22

AAFU T B B2 QATHA print () & AHEE 5 YU th
>>> fib (0)

>>> print (fib(0))

None

Qs st A, FHUA £ Ao £AE PAES BHFE §4T A A5 BoEh

>>> def fib2(n): # return Fibonacci series up to n
"""Return a list containing the Fibonaccli series up to n.
result = []
a, b =20, 1
while a < n:
result.append(a) # see below
a, b ="Db, atb
return result

min

>>> f100 = fib2(100) # call it
>>> £100 # write the result
(¢, 12, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

A=A d, o] dl= R 7HA] A stel A 752 HolF Ut

e return w2 L2 HE & 20 BASA ©rE Ut 234 AA}F ¢lE return 2 None & 58

FUth g9 2oz "ojAd H A NoneS B8 FUTh

* ¥ result.append(a) & H2E A results] MAEE SE R WAEE Ao &
‘8}“’ SF4= 0] ob7. methodname 2}al o] 5 B9 A=, objE o™ AA o] (FAA 0] H 5
S U th, methodname + A9 &of o)aff o H wA =9 o] & ?J‘/]"/} o e e i E R

S AddUth Az o ?’3 Y A= B3 glol 22 o557 &+ AUtk (&
AHEEIA el el bl e A =S A st Aol Zbs Ryt :EH/‘E HAR) ool e

VAR =, Az Zzol 3t T2 (call by object reference) ©] T 22 39, 7tH AR 7 AgE W, T2 JEEA7 BE
WAL E ‘Am7ﬂ$QQQ44aﬂAEW%%§4ﬂ§WW)

46. 3t A3l 21
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94 E append () £ P2 E AH S| FoH o] Uk 8
ool = result = result + [a] & 53R T &8

4g elrEs) 2ol HEILE of
Ayt

4.7 o Aol v 1Y)

Aol A A 2 e A= FrE Ao ste AR Ttk Al AR el e, 298

91tk

471 7|2 2z}

A% 5 i 3e Sl 3 o8 hEel I EEe ARSE AU A8 Akl Ao
Aol AAER 529 5 It B4 BEUL O 5o

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

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

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

retries = retries - 1

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

o] Pt ole] A Yoz 52E 4+ ABUTh

c 27 £ 2% AAT AL A ask_ok (' AL E 2 HeHA Y

« AEHH A2 FUE A FENA: ask_ok (' HFLE ANE FFU, 2)

¢ Ee REJASAFTMNA: ask_ok (' FHIE DM E FFUZ, 2, A} A oh 2 2k et
Alsl'

ol dl& in V| EE 23T YFUTH ABATFoJH & M EA oA A E AARH T
723 T Ao Al el BYFH AL Y= 2T Z A I F U T LA

i=5

def f(arg=1i):
print (arg)

B
(o))

F83 7oA 71 B3k 2.7 @ ul gho] TR AUk o] 2L JBgol FlaE v gAYy
SR A2 A9} 22 7 A Y off ztol& B ULh d & 59, S e ASH = IEE
Agd ARSS FAYY
def f(a, L=[1])

L.append(a)

22 Chapter 4. 7|} Alo] 52 £7
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[1]
(1, 2]
1, 2, 3]

A%E 52 7bol] 7] Egtol THHA 18 ARThY, A G5 E oA How

il
>
30,
)
A
v

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

4.7.2 7|91 2z}

P4t kwarg=value B9 79 = A4 B AGHA £5F 5 AGUT o2 Sof, BhS ot

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

shute] B AR (voltage) o Al 7] o] B A A} (state, action, type) & ot dUTh ©] o+
oh= 7t 75‘% R F o} R AR 52 4 gk

parrot (1000) # 1 positional argument
parrot (voltage=1000) # 1 keyword argument
parrot (voltage=1000000, action='VOOOOOM") # 2 keyword arguments
parrot (action="'VOOOOOM', voltage=1000000) # 2 keyword arguments
parrot('a million', 'bereft of life', '"jump') # 3 positional arguments
parrot ('a thousand', state='pushing up the daisies') # 1 positional, 1 keyword
A ke 2L EEES BT SuheA) Uth

parrot () # required argument missing

parrot (voltage=5.0, 'dead") # non-keyword argument after a keyword argument
parrot (110, voltage=220) # duplicate value for the same argument

parrot (actor="John Cleese') # unknown keyword argument

T 2ol A, 71 = AR 1A QAL ol hekof gtk ALE BE 79 & A Afs dar) dobs
]L ol A} & 3F1}9} Lolof s (o 2 %o{, actor: parrot 49 iﬁ} AZLZE ok Th), 1 A=
ZFa5HA 5tk oA S+ 4 AAEE TFF YT (A& E9], parrot (voltage=1000) & &

BFELIEh. ol AR T /) o 48] 2 WS 4= flsr I Th o17], o] Al ek u) ol As 3 of 7k e o

>>> def function(a):
pass

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

L4

*name & A1 9] upx gt g A v 7| H =7} A5, F A wj A HEFE] o) SIHA e BE F
%’f% S A1 2] (typesmapping & R A 2) & T5 Ut o] 22 *name (Th3 A B A dof| A A
2ol PA vl 2FE 4= e, FA /A S 55 9o A AAES EHS FEE
name-> **name ¢rol] Uelof gt o & £, o|¥ F4F A std:

4=

Amlo *

* Ol

T Q
83
1

of

E‘r)
o},

T
oy 1 o
i

i

=

(

def cheeseshop(kind, *arguments, **keywords):
print ("-- Do you have any", kind, "?")

(Th& sl AT ol A%)

4.7. 3+ Ao o 17| 23
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(o1 sl o] A A A%)

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 Ao 5&E ¢ JFUThH:

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

2271 s ol @A Q4T

-— 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

+
fols
i
fru
[
i)
rid
o
>
o
ne
o
o
s
o
ek}
=2
N
B[
e
Y
ko

A= A Y= AREY 24 &

473 Qele) Q1A BE

£ ede B4t Ao A% AR 52 5 =S AR A YT
o AAEL FEZ FAUT (527 A A2 2 HAR). 7P Aol Az ool @AY el Ao Lt
AAEol & 5 Y%

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

%, 0] 71 Aol AAEL P4 v d Z2 o) i vho] T, B2 AL L Y AAE
A5 05 MBIt 2angs A o) 2o A ARG EE BT A A
o

AAE S, 917 A B4 7|9 = QA2 5k AL 5 Tk =T,

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

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

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

24 Chapter 4. 7|} Alo] 52 £7
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4.7.4 A7 22 A 97

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

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

[3, 4, 5]

>>> args = [3, 6]

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

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

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

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

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

4.7.5 P} 1384

lambda 7| 955 AHESIA A3 o & fl B42 BE £ ASUTh o F4E T AR P2 EAF
Yt} lambda a, b: atb. @4 AA7F dolof b wol@ ol ik @k 357k AL8E & &Y
PyAoss st 8R40 AP Ju Aoz, AuA 345 Fo o Aol #§ Y WYuoh,
09 945 AAY, g A4 e SURE ATz JE WEES 2T 4 YU

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

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

42

>>> f (1)

43

99 o= A4E B2 98 2ot
Ao

Bl

AL S FUTH ETHE SEE 4L B4 AN ADeE

>>> 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. 3+ Ao o 17| 25
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4.7.6 =FHE ol A EAHL

of 7ol A WEN o] A 4D g3} Zoh o] 3 @ 74A) Bel 7 A5k
A2 Gy AN BAL G, 1A L oF GUTh HAFS AN, AA ] o Fol 1} F2
A A o= A7 stofo s, o] A5 L ThE W oz A FH A BT (o] Bo] B A
“md—%&ﬂﬁﬂﬂ%ﬂﬂlﬂ%%W%}Eﬂﬂdlﬂ 52 Z ok g

o itk T A 2 Wofglol M, N 2HH 02 8 ok X AHL
St Btk POHE L B G & Sl L ol 46] Sk ANel 55 7o A h 28 A

1o
%,

-
i

1o T o tlo 2 rlo

shol { A = ol #] & EAE Pl Qo)A S0l 2718 A ASA 7] W), APAE AP Bhs =
Bashd Folarl 8 AATD. 1A Bhest g e BAE Ag T, 240 AT A £
W) W0 A 2 Fol A ERelo] 8 BAL) Foixo) £2e ARTYD. (Pl A
AT S G, ANAO T FALS A AHE B Eo| Bolglo] N o277t AL HH U
HFd5HA] b7l W AU Eh) o] Sol s 5 Fuo] 4D BWE 9 A5 REIA A
(B §012271 8 o] A olol S o Lpehdehl R el 3ol AAR e 3
542 W B (HF 8709 o)) Foll FAE U

o7l o] & 52EF o7 A5 yth:

Ir

ji

J%n:k%iﬂﬂxr

;1

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

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

pass

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

No, really, it doesn't do anything.

4.7.7 g ol H o] A

B o :EH o] A 2 A8 AL B 9] 4 TF ARG St FEoll th e 3] A E A <l v Ele o] B R Atk
(ZHAI 3 U2 PEP 3107 3} PEP 484 & H A 2).

o] ;B o] d 2 2 _annotations__ JJEFHE YH R AT T4 2 LR o}
T S v AA sy i LH ol AL i o] F H el 0% 8o HoH =,
Ve T oiEolde FS FE *L?i’%‘olﬂfﬁ} Yt L%%}Oi Hold22HE >t a1 FE
HEs x@Aor ZojE =], UH7H Wy H53) def 9] €2 UEHE 8 AP lol #4Ut o=
ool A A A}, 719 = AR}, Wk 7‘01 ol H o] E Hth:
>>> 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'

26 Chapter 4. 7|} Alo] 52 £7
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4.8 97+ 7Y AEhY
oA o2 e sl o] o A, B BAe 22452 A4S T P Th 19 Auol vs) B 44
AU HER dolt A2 e ARAR A48 (E& © A, £0E) 5 AU o
ASL e ASRTHE 97 4 UTh ThE Sl o B 2 7] 4A BEE AL FFEL
B7ol1, EF5% 1Y 28AS Edshe AL 134 e H 2 282 FTh
shol Mg 913, % ZRAE s} W FHE 2B Fho] =2 PEP 80] Uy o 2L W 7]
Y o] Aeket 1Y ~8AL A FUTh BE vl A RAE AL o EAE goloF gtk
deEe el 14 e HEES FeRSUTh
» 5o A7)0l 425 0] A8 A FHIL, WL ALGSHA ThA L.
4R 2so]at 4o Eolny] (6 Be 4 £8 HLFUh 9 2 B2 (47 AEUTh
Aole) & AFYUTh WL FBL Do), glol Aol AA k.
- 1948 94X BES E Y AL
AL AL UL M AEAE FR 2 FEIAE ol ) = AT L S B 5 9 U
e, ZE s, RS W) 2 TE BE Aol ¥l 22 ol BeFAe
« Jbssti, 2L ME) 52 Youls

=
- AAAE FAF B0} F o o] 2B Y, BE M FB L Aol A8 ¥A HAL: a =
+ g(3, 4).

» Name your classes and functions consistently; the convention is to use UpperCamelCase for classes and

lowercase_with_underscores for functions and methods. Always use sel f as the name for the first
method argument (see = 2] 2~ 2}+2] 31 WHd- for more on classes and methods).

e AR F=E FAF A FA oA ALEetE A shopd 58S A I G S AFE3HA] upA 8. o] W
AL 5 slo| W] 7] UTF-8, = = ASCIIZ 2}, ©] H AU th

+ TR 2, THE Q1018 ARG SHe Aol IS8 QAL FA ORbe b5 AR ek, 484
ol ASCII o] 9] 2] £2-8 AH8-814] vpA| 2.

48. w7k 79 At 27
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CHAPTER D

g TR

o] o= o2 2] olm] w2 AES2 & Y AA 8] At R 7HA Az As

o
pan)
M
A
i
v

51 8|AE t©] 17|

PiE AR Yo B AN WASES B 23 9HUTh 0| A5 0] PAE AN Y BE HAS EGUth

list.append (x)

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

list.extend (iterable)
ZArEQ Lo olEH 8 RE FES B B3t allen(a):] = iterable 5%
.

list.insert (i, x)
A FRE AUk A0 A FUA & 847200 D dA AU e
a.insert (0, x) &= B2EQ A3 4+93t1, a.insert (len(a), x) = a.append(x) <}
EEgh

list.remove (x)
e~ 2ol A] ghol x 9 2 3 WAl 2L AA S Th 19 42 o] 908 valueErrorE 40

Ut
list.pop ( []

A

g BeFUL AYag A FSA o
uﬂ(ﬂﬁtﬂldﬂﬂﬂzeéﬁ
o}

—Qr% ]o

=2 9] & 3 of 3tr}= o] o}y

list.clear ()
grEY BE GBS AA T del al:] 94 FEFUh
list.index (x [ start[,e d]])
2 2B gl % 5 grolx 9} 2 A WA 29 058 A RBHe AP A Bl FUTh 19 5ol
=20
=

9lo ™ valueError 2 © 71t}
R A 917} start S} end = Sekol 2 FAHAD A T, AAG el rEe] BB AR
Agelt ol ASH U EHFEE AU AL san AKX} P2 1A A ALY AL N FeR

.
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list.count (x)
gaEd A x 7t SR8 A4S SEE

list.sort (key=None, reverse=False)
P2E S FEEL A AL NN AL AAES FE AL vhol Ao o] A8 5 Y.
AL sorted() E BEAR).

. )
glaEl] 2452 AAE A FARS U

list.copy ()
faEe) Fe A UL al:] 955 HUTH

B AE WA S RS A o

>>> 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’

ou}z of ]
A% ol
SREEXE

mlo M

S = &

b (S ipe =
AT 712 None & B2 73 JEL TR o AL kol Aol R E /HE A5 7250
o

a2,

=

SE USRS LSS SHo R Eo] 9 DL, vl S a2 A o2 A7
2 AUt} (“last-in, first-out”). A8 ] Ztj 7] o] E-E W 0 ¥ append ( e
71N A g AW H HA A JAE A glo] pop () = AFHESHAI 8. ol & F01:

iy
[}
(o}
9 s
l>

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

>>> stack.pop ()

Aol EA = 7MH AAE S8 F 7|5 d=d|, d->insert ("a") —->remove ("b") ->sort (); & T2 WA A E
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(o1 sl o] A A A%)

>>> stack
[3, 4]

5.1.2 T 2EF F2 A3}

HSEE 2 LTS AL R, AFOL Y KL A g2 AWAL LoD Clintin
fistou); 814 2l SEE o] BN B5014 St 2280l ol ol AL 2olA A
AL W AT Bl A= welo] Siel At vlelol A Al AL LYUTH(HE RAEL B 3

013/\] 7ok st7] w2 YU h.
I

FE T, F2AAY HEZo| 7| AN 7 EF M2 55 AAH collections.deque £ At
LN L. AEES

>>> 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'])

grE dueldde Blaeg et DAY PHS ABTUG B S5 L, 7 24rh e ALY
olelel & WuSo] ofwl A4S H g3 AFe P AES WEAL, oW 2L VEI}E 2SR
FHE A AF2E BEE AYUT
g Sol, AlFs BlaEg wET Arky 7HgEkA ol A Ay
>>> squares = []
>>> for x in range (10):
squares.append (x**2)
>>> squares
o, 1, 4, 9, 16, 25, 36, 49, 64, 81]
o] AL x B o B WSS UET (EE Boj2 W) F27F FEH Fo & dobglA] BETH: Zeol £
SHAl 8. o]E RAE % glo], AlF T BlAEE o]¥l Ao A4S 4 s Uth
squares = list (map(lambda x: x**2, range(10)))
s og2A T dsUth
squares = [x**2 for x in range (10)]
o] Zlo] ¥ Z+4stal ¢ 7] g5tk
gl AE ﬁiﬂ@lﬁ%ﬁfﬂ“#z%%u}g%for AT gAY I8 A for Vif AELS ARE
52 ARV 1 A3 A P22, for 9hif Ao Blol A EAA ) S PHA WSl Py ok
oAl E 50,0l JE FAZIAHL F 2 EY 452 A& A g2 A78 283 th:
>>> [(x, y) for x in [1,2,3] for y in [3,1,4] if x != y]
[, 3y, (1, 4), (2, 3), (2, 1), (2, 4), (3, 1), ( 4)]

293, o AL e S5 Th

g AE ¢ BY| 31
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>>> combs = []
>>> for x in [1,2,3]:
for v in [3,1,4]:
if x !=y:
combs.append( (x, Vy))
>>> combs
[, 3y, (1, 4), (2, 3), (2, 1), (2, 4), (3, 1), (3, 4)]

T 3 27 oA for 9Fif B A7 2L §95A L.

EA4 0] FEOIW (F 29 elol A (x, y)), WEA BEE FeAoF FUTh

>>> 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, 0y, (1, L)y, (2, 4), (3, 9), (4, 16), (5, 25)]
>>> # the tuple must be parenthesized, otherwise an error is 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 = [[1,2,31, [4,5,61, [7,8,9]]
>>> [num for elem in vec for num in elem]
[+, 2, 3, 4, 5, 6, 7, 8, 9]

JiEduedde B EA4Y FHE B4 ES T+ AH U
>>> from math import pi
>>> [str(round(pi, i)) for i in range(l, 6)]

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

(5, 6, 7, 81,
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>>> [[row[i] for row in matrix] for i in range (4)]
ey, 5, 91, 12, 6, 101, I3, 7, 111, [4, 8, 12]]

A

PHANA HepRol, FHY e AE Ameld i L
o the T S5 F U

w2 for o EHolA ghol Fa AU ZefA o

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

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

oA thA T 24U th:

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

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

AN, B EERRG WG B5LES MBS ok U o] B9o& zip

g5 A A

>>> list (zip(*matrix))

[(1, 5, 9, (2, 6, 10), (3, 7, 11), (4, 8, 12)]
o] Zol e = dlaE g aITof thsh ApA s &2 QA 55 o 37 & BHA L.
5.2 del &

222l A g ThAlo] Qe AE ALEE A

i
=8FEpop () MIANESTHEYTH del &2

2

AAsHE R ol Sl Ut del E Y YT ]
AEA SEto]AE AHABFA Y AA Bl AE

23

Z-]\\__
< Ml

rlr o

% B 5 DEUITH A W AR ool Ao oA A A ch. AL Lo

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

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

>>> a

[1, 66.25, 1234.5]

>>> del al:]

del = W AAE AA st ol = AH8E 5 S5 U th:

£ Bzshs AL o d AUt (Aol = ThE ghol A= B )% 7] A7HA). Kol A del o T

5.2. del &
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53 FEAAIEE

grEg BAHgo] A} Geol g AT 2L B AL FRY

= u% Hg}%]’]q‘- © Z_]\'ta—:t }\]%—/—\—
A5 o] 7 7HA o YUtk (typesseq & H A 2). o] 2 R 8}st= A ool 7] wfZofl, thE Al Ak s
Fol #7tE 2 dsuth b 2 Ald2 A8 Yol dsyth & 4tk
FESHER FEHE A ez FAR ULk dE =0t

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

>>> t[0]

12345

>>> t

(12345, 54321, 'hello!")

>>> # Tuples may be nested:
ua=t, (1, 2, 3, 4, 5)

>>> 4
((12345, 54321, 'hello!'"), (1, 2, 3, 4, 5))
>>> # Tuples are immutable:

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

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

TypeError: 'tuple' object does not support item assignment
>>> # but they can contain mutable objects:
A ([11 2/ 3]! [3/ 21 17)

=

AU Th T4 5 8 FEo] Lnb= o4
= A4 AR A ), Fe A BE} P wE gl 9
Bdss AL A5 aA AT, elaE gL A AR E

)
i)
Mo
e
4

Sl
)
% g

30, o

fy

<

[» g

4

(3
AN
N

e
ko
rr A
ol
BRI
o, il
W
o
>
il
U b
rx
i

o2
Ja r
=]

13
o
)
m
rr
30
z)
A
Tk

o,
ofm

o %
s
ro

jﬂ ik
o
o 9
>,
X,

offox O dn Hm > o
1A
rlr
=
UO
[rt
4
e -
lo
o,
o
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-
m
Ach
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m
@

o
B>
il
1o
>
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[>
il
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ot
s
<
> lo
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2

£
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flo 2ok
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2 e

By
=)
200 W
Hoak > T

ol Nl
[:o{l Fl:l 0.?‘_5 E_Q.‘

e R

A
&
o
N

v

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

\

>>> len (empty)

>>> len(singleton)
1

>>> singleton
('"hello',)

I~

= 12345, 54321, 'hello!' = RFE WA 9 YUt gF12345,54321, 'hello! ' +
=

>>> X, V, 2 t

o] 2L, T3] HHESAE, AlAE A A o]zt Beli L BF ] oW Al ALV} 9 HUTh Al
A7 Smol o] Al@2e] Yt LAET 2L A5 WESo] & AL 27U UdF YL
R E R R LEES S S e LR R K
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5.4 A%

sl e A & AR AR = ZRPUTE JPL TR L 247 gk €A s AT A8
A0l $EE W4 AAeSE A AAdUS g AAE TR, LA A9 0B A g
2e e A 9 AAEE AU TH

AFe HE WL FBT U set ) 5B AT S AFUT FANT: W JFLS HEI W ser () 2
ApgaloF FUTE () 7 obg Uty Tk W g 2 B, g A6 A tHE YT

o 7] ZreFat A ddo] %Lt

>>> 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

_{'al lr', lb', lcl, ldl}

>>> a - b # letters in a but not in b
{lr" ldl’ lbl}

>>> a | b # letters in a or b or both
{Va', VC', ’rV, ’dV, lb’, lm’, 'Z', lll}

>>> a & b # letters in both a and b
_{'al, 'C'}’

>>> a ~ b # letters in a or b but not both
{lr" ldl’ lbl’ lm|, lZl, lll}

glaE e 3 A, A3 Az dAE Adg

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

>>> a

{Vr', Vd'}

AUk $ASE Q9= D20 e, 9 e 7] 2 Ay by, BE BUPS A48T S
T

[
- A=
0 bW ANE TP, 2 45T 5

AHEE = dsUth F20] AFF Y HHFH e ™
A 9], E8Fela Y, append () Yextend() &2

WS
4
JrEL 2 S 4 g, P2Er o

1=

Aol AM T 25 AL M SIS BEY 2 gE= 2o 7 gAY 2
=g dou gxele] 27 7: @ A5 AT ol Aol GH V7 22 H & WAl o) 7 T
gAele) & AE e )9 BA ARE T 501 A A2 e FEeE AU del = 7 AL
A S AR 5T o) u] AL i 717 Ageld, 172 A% oA ke Qg 24
SA B 712 g 2E o AL AU

Ao 1ist (d) B4R Aol A2H T Qe BE A9 LB Y wAYR BHE
Uoh (A 22 datd oAl sorted (d) 2 AHSaE B U Th. s 717k S 2ol QA=A AALaE

(3]
H

. A% 3
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in 7|9 EE AHE s AR

o 7o 9§M el & AHg-8he 2 21keE ol 7L Sls U T

>>> 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 () AAA= 7I-g A= Ad2z B H A4 g elE +AdUTh

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

ol Hafl, 9] Az A2 4o 719 A EE FH 9V E BEE AMEE 5 F
Ytk

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

717F 02 A 4 o, W &2 71 = AR AHS A S AR 7 syt

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

56 FZ HIY

gAUElZ £32 0, items () FINEE ARS8 7] 9 A7)0l tl&5hE #2 FA1 &

o
>
30
)3
AW
v

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

gallahad the pure
robin the brave

AF2E F3E o, enumerate () F4E AHESHE §12] dE 29 35t

Jet.

rlr
2
tjo
oft
>
=2
ne
ftfo
+
30,
fy

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

0 tic

1 tac

2 toe

ol I o) AlAAE Tl #3838, zip () FFR AE] S BE WE T d5UTh
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>>> 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.

ANAAE AR 235 d, HA APgo g A AAE A A3 )20 reversed () F4E TE3HA4 2.

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

print (i)
9
7
5
3
1
AU AR AN A2E 25 Y, sorted () FFE SN 228 WAHA dax A9 A 2
rEE WS Ayt
>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange', 'banana']
>>> for f in sorted(set (basket)):
print (f)
apple
banana
orange
pear

ES WAL f#F5S =AUTE A, 5%, A A BlaEE BrEE Ao

ful

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

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

5.7 XA t] 17|

=
B AR} in 3 not i =A) AAE YT A4HAFis 9Fis not 2 F
AA7F AAZ 22 AR A Bl FU T o] AL 2| 2Eeh 22 7h AA| o A vk o v 7} 9l Ut BE
NI AAAEL T LNENE B, RE A% AAAERT I
HaE A& ¢ JdFUth & 59],a < b == c+,a7tb B &3, FA9 b 7Fc 2F 222 HAL
i
e =2 A7t and Shor B AN AT 5 AT, vl AT (EL L] RE £ BT
A2)not 02 AL £ A5 U o] AE2 A AAAEG e A E s o] A Zele
not ©] 7} E2 A E 2, or 7 M 55U th 28 A A and not B or C+ (A and (not
B)) or CHESTULL JmAH, Yokt 23S BA7 I3 252 AT 5 A5

57. XA ¢ 17 37
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2] A4 and or & 49 Thek-3) 2 (shorr-circuit) AAAA U Th: AAHEL Ao A
AL, A9 AR AuEA g T o) FE Uk o & o, a 9 c 7} 3 A
and B and C & B84 C 9 ¢ T5A HUTh elgol ohd Ak o= A8 o, B3
QAR W ghe A 2o 2 gho] 7814l ALk,

ujme] A9 ohE e EAAY AR E W YT+ AF U A8 Sol,

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

>>> non_null = stringl or string2 or string3

>>> non_null

'Trondheim’

shol Aol A, Cole 22, B EBA hol 54E 5 gtk CmRIemSo] o] £AZ £DA
A C 22 RN B3] npEAE LR BASES AAFEE Gtk —- 2 ST EAA 0| = B
DELERS

5.8 A A28} tHE P53 vlaLst]

ND2 AR 2o A2 Yol th2 AN ST} u LT 5 AUtk alms A4 $4E ST
WA A 7 FES A th2d o] Zlo] vl o] A3E AAdUTH oW, v F @52 v,
o]d oz olu ok AT} 2D W7hA] A% ch ek W= F 8 2R 7 2L o) A
29, AP A w7t QAR R P U FAAL BRE FEo] T HUH Y, Al A5 T2
A0 HFPUTh S AR OE Ste] ve B A8 DAY, Fe DL AL AYYTh
EAGY A DL S EAES] £AE JHET] FURE IE EAE £4E AU 2L
FAANALE e vl g 7HA] o= ol Z 5yt

(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)

27 918
EEREcE

M2 T2 g9 ANES <> 2 Hasts AL, 2 AxEo] AFeua fAsE
=
= H
=

TypeError &

> 5 £
slFE = ol FtAL. o E 9, AZ 2 A FELS TEY A #ell ot
P 02007 23, 55 22X Fod, A A E AlFst= thal, JEZEH=

I

e
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!
T

). a#A, & N z2 3L 232} s}

- 7
S22 Pz AgHA A Ao] FHUTh ol BA S AL AAYE & REGL Gtk =
ago] Aol ol wel, A0S 47 el m ol AY AR Fru AL 5+ AE U ole Zz g A
AE B 4 4 z2adol 39T BAA FnE ST AL S E dF U

1% A2 A N5 A, kol We A 5L Ao 41 ~AYE Az H 9 oY BEo|A A
$I 5 e PES ATYU 18 YL BE olen L FUTh REZRE Jo) So] ohE BE o1}
Mo BER QEE D 5 AHUTHd RES A £EA A& 2TYE AR REGA
oA 25 W55 AHAYUTh

5L shold 409 FAES GI It HAUh H29 oL BE o Fol F7 .py T ¥
Ytk BE Wl A, BEY o] A WS __name__ 0= AP ol 2 Sof, o 2o Folshe
AA 712 fibo.py ehe o189 AL A Tl e elo] BHE W B2 22 Yo 2 A g

# 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

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

o)A Tk £ibo o I H F452 o
o1 F fibo W ol Z ¥t} o] B E o
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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 t] B7]

ofo mjy o}
4R
L)
oy Br
o "
iy W*QT
T g <
T
B 55
" %o o
oy R N
Eﬁ oy EZ_H
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o

N W R

o Ag

AU,

TeEs &5
1

A
gl

o

=

A s Uth(Z A o] eflel A, fibo 7}

odname. itemname.
H o] B2 YZESH= import £ WE o] Y5

import

=

.

a

1
Aol 3 2T Y= v

91 v ek,
(L

<
T
7] W&

fib2

=
=

Yk,

A<

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

011 2 358 13 21 34 55 89 144 233 377
duld o g »nE o} 3 7] x| o A] *

e 7]ol AR gh& TE=S W

FE

>>> from fibo import fib,

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

>>> fib (500)
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0112358 13 21 34 55 89 144 233 377

>>> import fibo as fib

>>> fib.fib (500)
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o] A& import fibo 7}ete AF} 2 YAo g RES YZE S, FLF Ao HE T RES fib
L ol207 A3 2 Qui= A

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

Fa: BEARY O FE, A EES AHZE Aldnttt st v dZEGYh A, o EE ol
2Eg 5434, “3—"4133 ThA] A ZA] A oF Ut — B, 3y E/‘]@ﬁ}t R Eo] st
Holgld, importlib.reload() & AFRSHAM L. o & E9], import importlib; importlib.

(]

eload (modulename).

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

$ python fibo.py 50
0112 358 13 21 34

fd
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o,
1o
]
[m
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kU
[
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l'U>'
o
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oy
°
In)

>>>
o] AL TF REC A AHE A A FH o] A E AFFAUHAE FHOZ AL HUTHEES
2THER APt HAE A9 ES A 617))

spam o] 2h o 8ol Bl JuED wl, AHZHE WA 1 080 A RES FEUTh BAHA
O, WS sys.path £ 70} 7|+ U E 21504 spam. py eh= 0 £¢] 30 2%tk sys.path
Lol 952 2738 Utk

c Y 2THES A= HEH (e dd o]l ARHA k= W A dPH ).
e PYTHONPATH (T]#lEg] o] 259 B2 4 W4 paTH &} 22 ).

« A YA 7IER

B 489 9322 Ashe A A2olA, 48 ~AYES 2gSE A A2 Pas
WEe Fol AdgUTh 2 we, 429 938 xeele tAr el wE 44 420 239 A 2%
Yvk.

6.1. RE ] 7] a4
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%718} 5o, hol =2 1YL sys.path & S AL S YLUTh 2TY=E EFSHE AL 44
Az Ao, B2 eholu el o] A2 %ol FYUTE o)L 22 0|2 AF ol nef ] Bleeie)o
9= 7 thAl 23 Y =S E3kehe TleE 29 Zlo] RERTHE £t o X|$ko] 9| =8 Zo] oju] e}yl
AU o AN AR mE PES S AR

6.1.3 “7A s}l E)” s}o]# 5}

o

25 29wz 52, vo] 2 _ _pycache_ HHH o 7 252 A3tdd WS module.
version.pyc gt o522 N FYTh version & oA H 3L FA S AF I dub
2 gtojxe W HEE =Tt o 59|, CPython i3 3.3 ol A] spam.py & A3+ H

:dﬁ
o>
o

FEOEEERES S ER TR e)]

Shol e 4229] £ AZHS AL E W AT v wh A AR 7 ALk ThA] Aok o 3= 4] AAFE o,
o] 43 A5 AAYUTH B, ANAE BES ZAE SYAo0|7] Wl Fol, 22 ehe] el
£ A2 T o dAE 2 ALDENA FHT 5 dE U

shol 2 T 747 o)A AN FASEA hUth AAR, FR oI 4} REH L BESL P4
AAstAST 1 ATE AGHA FEUTE S, £ RE| GOW ANE AASA Ltk 4
Gt (A998 A ) MEES AAstelW, AnA wEo| 42 B o] Yofof 3, £
25 o] glofof gtk

QH BEY 2718 Zo oW shol A Faol -0 Lh-00 2 NS AT+ AFUTh -0 29

. A}
= =
X &= assert B2 A A3, ~00 A9 X = assert 7 __doc_ EAE S RF A AFYLH oW =g
IHEL o] A&l o E57] Wf2oll, FAS skl A=A ob= A-7-uk o] S AFEf oF T
“HAIE” L5 opt- |2E 2L, HE o Z5Uth v o vl 2ol A= H A35ke] et
T AsH

o .py FLolA JSwiEtt .pyc DA g ol =2 I o] o B AAFH A= gh5Uh .pye
oA o Bt A e AL 2EH = SRR YYTH

« BE compileall &t H gl ZE ZEY pyc HLEES WE F AFUTh

=]
o o] Ao E o AT A K, 2AEY SAEE 2T = PEP 3147 o] Y YTt

6.2 T HES

stol WL H2 BEE glo] e g7} 87 S v, Hr o] A sho] A gholHeld] AL (TR
“ghol Bl dFH AL oA AU oW RESL gzl g YEFUTH o] AS L 910l
A7 0] HELS ol A wk T E Y AH A5l )t A A A Bk, B0} A AE TET}
2L G AA 7R a5 g3t ANAE ATe7] YU 18 RES Fae A4 gy
7uF ZRE o] 2 A YUTE S S0, winreg REL AL A Ao A A Z2HUTh S83 2 E
Fe 2EL e B2} Y5 UL sys. BE vlol A g ZalEo] YAFEUTh M4 sys.psl 9
sys.ps2 £ 7|EF} HZ ERER AL B2AdS Fo )

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

>>> sys.ps2
Al Al

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

C>
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W4 sys.path = ¢
PYTHONPATH o A &
Uth 5 g 2E A4S }%OHH T%ﬂ’“ °"“45P

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

6.3 dir () T

fm
il
i
)
iz

WZ s dir () 2 BEC] st o] FE5S Fd AHSFEUTE BAEEY FEd 2l
Ytk

>>> 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',6 'exec_prefix',
'executable', 'exit', 'flags', 'float_info', 'float_repr_style',
'getcheckinterval', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencoding', 'getobjects', 'getprofile', 'getrecursionlimit',
'getrefcount', 'getsizeof', 'getswitchinterval', 'gettotalrefcount',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',
'intern', 'maxsize', 'maxunicode', 'meta_path', 'modules', 'path',
'path_hooks', 'path_importer_cache', 'platform', 'prefix', 'psl',
'setcheckinterval', 'setdlopenflags', 'setprofile', 'setrecursionlimit',
'setswitchinterval', 'settrace', 'stderr', 'stdin', 'stdout',
'thread_info', 'wversion', 'version_info', 'warnoptions']

QAT oW, dir () £ AR o8 o BEL YA Th:

>>> a = [1, 2, 3, 4, 5]
>>> import fibo
>>> fib = fibo.fib

>>> dir ()

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

BE o] o] &S VA dth: Aol RS oF FUTh ¥4, BE, T4, 55

dir() 2 W2 @54 e )52 UEstA syt 2259 552 d3d0d, 2 28
bulltlns of Foje o] A5tk

>>> 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',

(B sl ol Aol A1)
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(o1 sl o] A A A%)

'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 37| A

J—H?]X]‘C“Z-] OE?__',_ _L__g_ O]%”%’Vﬂ/\ _\J—]—O]/}";
Sof, BE o|§A.BE AT o] F9 WA gle

&

ZolthE 259 XV}‘: O ARY AU ol EES ART 2R gUAREE AR A E, o g
TEE BEY o] 552 NumPy U Pillow 3} 22 th5 BE 7| A EY AAE| A2 RE J5ES
AT Fe A HEUth
SF LR A SFuolE Y dAA HHEATF EESY A (A7 A7) = AASHE Aetrhal FA
th o2 $579 ¥ Y F4o] JomE (WF FFAE FRAYUL, S S0l .wav, .aiff, .au),
cheret 5ol W4 7o) MBS A3 A% solu: REES) ZAME BER AT B2} 5T
T3 SFuolHol H&staiAt ote g /Y AMER doeng (U4, olF 7], olFetel A 75
48, J3 20l Ave @ B3 BEIS} 22), o] AUNEL $HY] A REES BYol HATA
2 24Ut H7AE o) ZBA A B dFsUH (ASA L ALFer 25U
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

t
Dl
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417111 YZEZ uf, slo] WL sys.path ol d= HAH eSS AAHA 714 AH Qe £

Shol o] €/ el I8 7142 A oA A ARAinie . py 0] AR, ]2 o
string A £3 2% ol Fe) DR, ok o mE 44 A2 Fol ST gule nE
2 belt 42 BAGUTh A% BEA A9, _init _py £ 1 34D 5 AW, 57149
2715 RES AAAY Tl AW _all_ WeE 445 Asrh

= >
= =]
A7 A AHGAFE A ZRH ME BES JZET F A5Uth A€ S°f:

’import sound.effects.echo

o] AL X H B E sound.effects.echo & EE3 Ut} AA o]0 & FF5 ofoF gt}

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

A BES JEEE thE e o 24U

’from sound.effects import echo

VAE A2 2 ecno & 2SS AZA YT Hol HEL WA Y TAA 018 Hoz

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

EohE e 9ok B4 M4 E A3 dEESE 49Utk

’from sound.effects.echo import echofilter

A, o] AL A H BE echo & ZEFHA| W 8H4 echofilter () & AP AFEE 4+ JA WYt

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

from package import itemE A&l item2 37| A B BE (E=AH f7]A) Y
@"F,é’ 2, A T 7R AoFH e olFEE 5 I i

%@'D}Eﬂ, ImportError 9 & & do At}

o]of ¥k3}o], import item.subitem.subsubitem 9} Z2 BEHS ALRE uf, 4
FELZHEA jﬂﬂx]o":'o}: Gtk vhA g FEL By 3] 7] A7 2 4 AR, ] oA Ao H
e, T, M ol 2 e flsyth

ml

6.4.1 3| 7| x| A * A Z E 3} 7]

o]A] from sound.effects import * Bt 2 ojEB A 7P o] A0 Z = ojBAE 3ld 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
dojrfofnt &t WBHA k= A BH7HAT 5 JFUTh

TS A A2 3712 AA7E 9 7] 2] 9] AAS A H o7 AFst= AYUth import & T3}
22 A7t dsUnh 71 AY __init_ .py ZEZ}__all_ olgte= ol 59 B AFSHY, ol 2=
from package import * & Thdul dEXE Sjjofnt e B E o5 E-J EEo =2 drols9Jyth A ¥
A9 W7 A E A E 0 o] HF& H A FEE FA3HE 22 9 71 A A=Y XHOI‘Q‘J‘:]' s 7] ] A A} 7F

7)Ao A * 2 AXESE L5 7} ok Behsihd,

°| A4 st 10}7]§ ‘FE AU S
=9, 3t sound/effects/__init__.py + Hha34 2 3

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

0] A& from sound.effects import * ¢] sound.effects I 7|X A AHH REES X ETA
(o]
=

BEESEE

6.4. 7] A| 45
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all__ o] AR 4o, B& from sound.effects import * & 3]7]X] sound.effects 9
REANBREEES A o5 3 s dXE 514 g5UTh ]Zﬂ = i;—%‘ 3} 7] A] sound.effects 7}
JEEFEE UET (init_.py o Y 2718 TES0] 49D 4 d5UTh, 2 a7 A7 4
b e it A e A b e
EEHANBEEES) S TTFYLH o] o] 55+ APl import 202 YA H O & ZEH 7] A9
ANBBEE JA T3P YL o] ZEE A4S F A th

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

ok

i}

o] ool A], echo & surround 2 E©°] A o] F O 8 AXE F =0, from. . .import Eo] A3
(

o} sound.effects 7] x| = 7] wf& Yt} A8 i = vz U th)

]
4AoJd REo| import * & AFT W 54 HUL ot ol TS JATE HEF AAH vk
e ehe, L2 e e A o A8 £4 ek Al = o AR T

from package import specific_submodule 2 A}&3t=d I3H AL
A, AEZES= BEo| thE 7| A odA 22 o] FY B RES AET 87}
g,

6.4.2 sf7]2 WF 7+ Fx

AN A7 B 71 A2 72342 o] (Aol A U2 sound I 7] A AR, o] X 7| Ao HE EES

ZHe) 7= A dZEE AR S ]%‘/]1‘/]— o & E0], 2E sound.filters.vocoder ©| sound.

effects 3 7] X]-/] echo 2E0°] 9 R3}Y, from sound.effects import echo & A& 4 A5
Utk

A AZXTEE & 4% 9=, from module import name FEfS] YXZE E& AT} o] I
E= AU dZE0 outE = @A} R R 7| A E 7 7] 7] A& el 2= A2 AU T A& =01,
curround B, ol &7 A48 5 15U TH

from . import echo

from .. import formats

from ..filters import equalizer

Aol QEE7L WA 25 o) Fo] 7|9HE Erh Aol £ AL, w2 LES] o FL WA _main_
o7 wjZol], stol M S& Z2 A W REE AMEE B RES2 WEA A X EE ARGl of

o,

6.4.3 o2 tjHE 2l Q= 7] A

A7 A& 5L AJERE SFUE B AL @Y __path__. o] A2 37X 8] _init__ .py Fd=
Astr] Ao, o] 3ol EollE AR o5& 2AstE B 2ER 27| YUY o] e 4
S JFUth 28 8t 2 o] F 2 7| Aol 2E BEF A E I AE st o 9Fe T

|yt

o] 7]5 0] A5 BRSA = FAT, 7| A A BAE = BE] JES st vl AHEE Yo
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Ag7HA T2l s 25 F 7P e syt 2384 £ Hprint () FEAdUTh (A 1A
WL 5k AR Y write () MINEE AL AQUTH £ 29 51YL sys.stdout 2 FET 5
Az UL o] Ao st ApA St A H = gho] Heje] HHHAAE BEA L)
3% D8] Ao AR FRE g A3t AR Y F4S o gho] Aofs ok sk 27 ATt
29 2USHE ol ol 7HA) ol it
T AL 2lHES AR AN F AR R EE AT AL T AN fEEF & 29 &4

Ao AIASHAAI L. o] FAFE ol A, { B} AR Abolol, R 2= 2lHE g2 A28+ e

shold EAA S AT 5 At

>>> year = 2016

>>> event = 'Referendum'

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

'Results of the 2016 Referendum'

« BAQY) str. format () MAEE H B £392 2 7R Th WEs A D 9 XS £A8)
98] { 9} & W3] ALSHI, AT LD DAY EE AT 5 DAL, TUT FRE AT of

o,

>>> 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%'

s ARt 2 BALE SEto] A H ojo]E o] 7] AiE AFR St A E g Sle EEWiAE IR oR
W, RERANI A& 202 23T 5 I5UTE BAGY o 201 & Vu = 24D S A $e
o 83 A0 Sk 2 A WA= A Y

28 AR HE S wEA FASE Y, repr () EEstr()

47




Python Tutorial, & X] 8|4 3.7.17

str() v o BE Abdo] ¢7lo A FHE Y @S HFA HAds Uk REdo|
repr() & Aezeleo] g3 9T 4 Yt FEHE WEA HoJAF UL (EE I AT 5 Y+
2% 0] YoM syntaxError & 07 £ % PARUTH. Aol 2u3hy] A S8 Edo] gl
AR el BF, str() Erepr() F 2L S SHFU B2 3 A=Y 2B Y g e e
TE2E ST ETELEU L2 RIS AL S, EALE F A 29 Y th
% 747 ol Fuivt
>>> 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 REOlE BALo) ghS N 5HE = T2 P2 A FoHE Template Fe 27 EHF o
Ytk $xof 2 Ape] ZAAE AR SHL o] AES YA oA &= gte ' A &ekA vk, Zuf | of o 3t
AolE X & ATt
711 =9 Ex14 glgld
=9 2L 2 E A QRS Aol E FUhe EALo] £ EEF HTFOIE Bolu REAL
{expression}® A4 sto] G ol sho]d & A9 ghe 49T+ UA FTh
A X ARG A7 A Foll & 5 AFUTh o] 2R gho]l TUH = WAS T HusHA Aloj &
F AU 2 o= dFE&S 273 oot Al A2 2 v -d 3y Tth
>>> import math
>>> print (f'The value of pi is approximately {math.pi:.3f}.")
The value of pi is approximately 3.142.
o Hel 35 E AYHA Y B Ha B B HUth 92 LET W AT
>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 7678}
>>> for name, phone in table.items():
print (f'{name:10} ==> {phone:10d}")
Sjoerd ==> 4127
Jack ==> 4098
Dcab ==> 7678
SFUrth 'la'Eascii V&, "!s'Estr() S,

A 7] Aol g2 a9l

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

(TS eI A%
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(o1 sl o] A A A%)

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

ke

o] 2] 3+ W A}Fof th 3k & 3 A= formatspec ol tHEH Al 3 A2 X A XS FRFHAIA L.

7.1.2 214 format() WA=

str.format () HAEL 7|E A0l A2 H L o] A Qt}:

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

2259 1o JeEEAE(EH gty HETH & str. format () HIAZE AGH AAEE 3
Ut $23 A9 A= str. format () HIAER HAGH A C«l HAAE 7He] 7= AHE 5
Azt

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

spam and eggs

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

eggs and spam

str.format () WA= Z|HE A&7 AMRE W, I gE2 JA] o5 AHRA AR S 5+ A5

ot

>>> print ('This is .. format (
.. food="'spam', adjective='absolutely horrible'))
This spam 1is absolutely horrible.

AN} NP = ARE ARFEA 2FT 5 AFYth

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

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

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

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

S 1S AR A wble A1 = ke AR 22 dRE A+ dun

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

o YL RE A MEEL P YIS BHFE WY P vars O A AT 0 53] LR}
AUtk
A E 5o, v 22 Fro T AFHA ANAFS AlgstewusiA JEd 4 JgS AT
>>> for x in range(l, 11):
print (' ' format (x, x*x, X*X*x))
1 1 1
2 4 8

(Th& sl AT ol AS)

o] €] 49
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(o1 sl o] A A A%)

3 9 27
4 16 64
5 25 125
6 36 216
7 49 343
8 64 512
9 81 729
10 100 1000
str.format () S A2 XY g o] &A S 7l 8 = formatstrings = H A 2.

713 3% Ex1d 2ujg

o 7] 22 AFFd AAFSs B8 502 2uig AF U

>>> for x in range(l, 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))

11 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 () o T2 LA 0= Q3| 7F Z7 Ato]of] A5 o] A b7t F7bE flZoll Fro shAl 8 A A AE
Arol ol 2 o] ~E 715t}
TAE AA Y str.rjust () I Ex dFof| AFo]A~E YA FoJR Fom FAEE &5 E HE
ﬂﬁﬂ-m%ﬂﬂHEsULthoﬂﬁUanEr E%SHﬂ-ﬂﬂAE§€¥WHﬁE%Qﬂ

A syt & %Wfﬂﬁé%ﬁﬁﬂﬂnﬂﬁ%ﬂ%ﬂﬂ 4w, 22 A ¢k, WA glo] 1dF =59
EHW—]ﬂﬂ“ﬂﬂa%%iiﬂ%ﬂﬂﬂﬁi ol sl AR TS s 2 di dE o= We Ut
(BEE ZeY )& dettd, g4 Setola A4bE 718 4= 95U Th x. 1just (n) [:n] A )
e WAER Q5T str.zfill (). KA BALY AZ ) 02 AFUth 829 vtelvx RE e

SEREL=E

>>> '12'.z£f1i11(5)

'00012"

>>> '-3.14"'.z£fil1(7)
-003.14"

>>> '3.14159265359'.2£f111(5)
'3.14159265359"
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7.1.4 o2 Fatd £l Y

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

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

] ZA| 8F U] 82 old-string-formatting A A of] 1}-3- 1 T}

>>> f = open('workfile', 'w'")

A i QA 9 o152 B ALY F i AAke Fdo) A8E S dgete 2 e
EAEES B = e BAAYUTh mode & 5 S Q7R B r0, 270 B ut (22 0] £
ol u] &7 3= JJr"“’”l Uth 7t 3, rar & S Bl2o7] S duth 3ol 75H = BE
HolHE AEog Bo BHUTh 'r+ = HAL o3 27] 98] AUTh mode A Ab= A A ol

AeFshe o] 7P ok,

BHE, 3d2 9AE BE (text mode) 2 ] £, ©] 552, 3o AL S 931 231, o= 543
d3goz AAT= AYUth QI o] A A= A wﬁtﬂ 71232 SR =4 Y Yth (open ()
HAL). mode Oﬂ HEZ b = Y-S vlol gl B E (binary mode) & QU T} ] ]Eﬂ o] 1“ Hlol E
AA ] P2 a1 2 Y h E“/\E E XA e BRE FJUo= o] REE A

grE mEdd, g2 Hel /R F4L EAF 4 =A<
B \n 2 WAE AU §AE vER £, 7
W ek AUtk o] 3 vlo]E o] g %o 59
JPEG o] U} EXE 73} 22 ke 12 T o] H 2 WA A
NS 05 2.

S} ANE HE W with A= AT AL FL
et F T ) o] Sub=A BRItk AU th wi
=22t Ao vlwsl 44 F7 = P

4

T= (-?’T‘/’i"ﬂ/‘i_\n,_ 9o A \r\n) =
T}A] %%\”%41%01 el ==t
e}

d

AN
=
=

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

>>> f.closed

True

with 7|91 =5 AFE3HA] o} o, f.close () & E23A 5192 B A8 Al2d A4S S 0
el oF EMD} BAA o g & ko, spol o] T A = A 77 Aol AA S 9} skl
o222 thalsi A 3t d& & A S A, shdo] s ok d7 Rl dobA guth =uE AP v
spold FASL ol AR S M= & Aol s dHE Ayt

s A7 23 Folz, with Fo|th f.close () & B&3E AF 25, 9 AA S ARt = A=

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

7.2. 31YE 9 27 51
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7.21 9} AR wj A=
o] AAe] )7 o 5L £ 2l 5 AF 7} o] v WS o Ak AR ok

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

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

[}

f.readline() < 3 goA st &5 S5 U A T2 (\n) & TAL ] ol a5 1, 3t o] 713
EAEZ Z2UA e ufof vt 3L o) upxat Zof Ak A F*Q‘JE‘r l_‘%‘ | ¥ESE 2ES RS 3R A e
Ut} £f.readline () 7F Rl 2282 E8 54, JJr°‘«1 Zo] 23 Ao A uh ¥l &L '\n', = 3L}

AU EACE ERAE AL 50T

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()

(I}

3 ol A %%%%Oﬂﬂﬂ o A el £ o ATy ol AL MR Z& Ao, man

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

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

Yy REZS g ArER ¢lo] So]8d W list (f) U f.readlines() & 4 ¢

4
f.write (string) < string o] &S 5}dojl 27, 289 BEAE9 M+E =8 E5 UL

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

15

e 3o AREL 27 dol WeE Yot A UTH- EAL (FAE REAA) o]} vio|EQ A
(el el m = A) 2

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

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

>>> f.write(s)

18

£.cell() 3] A AAE Al S A5 E BeA T, ol el el 39 3o A H e
dlolE £r BHE I HAE RES] 9L BEWE 1A

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

>>> f = open('workfile', 'rb+')
>>> f.write(b'0123456789%abcdef")
16

(Th& sl AT ol AS)
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>>> f.seek (D) # Go to the 6th byte in the file

5

>>> f.read (1)

b'5!

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

>>> f.read (1)

prd!'

H2E stdo X (RE EAE b 7L flo]l @8 A5), 3hL o Al Aol A Al 9 %] | Ak &) 2he a1 (<]
2l seek (0, 2) EAEHA Bt Boz A2 -tell
o] Z# & 0™l th 1 uke] ThE offser ZH2 A 9

3 AR &= isatty () Ytruncate () &2 2 7HA HIAEE ¢ 22 =, € A AHSE U 3t
Aol thek A g A &= 2ol B P A 2E FxsA L

7.2.2 json 0. & F XA Q] Hlo|E] & A %s}7]

EAQE skl 47 93 L 4 AL Uth £AE okgre] £IE ok ), read () WAL EA
dure EAF/ e GUrh o] 4D int () 2L P Agsokn iy, 1123 2L FAAL
LREAYINE EATUY S AS=Y S 22T AT AIAE AYSAeAn T,
A2

o] 412 JSON (JavaScrlpt Ob]ect NOtdthH) 0] E’}L Jg] 2ol HolE
json o]t EF BREL ol Hl o] E A S E Wolx :
(sermllzmg) gty HEUth ExE 2302 HE g olE
S 252 o A5} Aolo A, AAE H a3
°4—:’- A4S 3 94 AR ASE = s UTh

H3: JSON R4 2 toje] wae 919 dv) 38 22 1dS o] A% ASTUTh Be 22 187}
ofn] o Aol A %IEE, AEAL AT FL Aol Furh

A x 7} Qe ), B B2 TER TAISON AL BHS B 5 Aok

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

dump () 2= dumps () ol HE L A& e 51 2 A3yt J8A] £ 7 271 & 918 42
e el o), ol @A 8 A ek

’ json.dump (x, £f)

AANE A YZEseEd, £ 71 7 E

i
L
=°,l_',
e
w
4

= 59 AR

’x = Jjson.load(f)

o] ket W3 Bl o] Bl ~Es YA U E BhE 5 QAT 999 Fehs AAUAEISON o2
49857 91 A & oF7re) £371H B P th Json RES eS| AxE o] Bilo] et AP E B
1<k,

CER]

pickle-¥YZF EFE

JSON o W8l pickle & 1919] 2318 shol 9 AR T L AT 5t L2EIF YU sholHol T
530 Aol 2 A4 Y 3§ 22 1RET FAFH=r S Utk 1R oz AshA o=

7.2. 31L& 9 2] 53
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CHAPTER 8

of & £} o 2|

Ag7kA] o2 WA A 7F A5 = A= AR A Al ES A 2 otute 2R NS Hoke A
Uth (Bo5) 7 7k 8= = ole 5ol dsyth 4 o8 2 o 4.

8.1 ¥ o

2 o), shy ol Hetas Fei A g Uth obnbE oj el ito] Bhol S WP Gt FeklE A%
A5 vhbs 550 BYY A9t

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

A

SyntaxError: invalid syntax

S E BAZHE 22 A RodZT 2o A o 87 2R 9 74 9o 9 X & 7he] 7= 2He sl w
§ EAPUT. Aeie SAE 9ol 2= E20] AAYYTHEE 4o % Tx|H AT AU Ty
ﬂquﬁﬂﬂ%@#pmm: ﬂﬁﬂﬂﬂ =g, 2 g Z=2 (') ol mA Y7 Wl E YY) FY

B F W A oA, e ADYEERE &l 28 F A% o)

8.2 o £

ol Aol AR gutant X ets, A3t st olejE 4o 5 syt 4
AAEdHES A B FE20 %z&zﬂ 2w A o] x| = ok Ut): slo| W =2 1

| t}F=A] 2 9l $A B Ut A g RE 0] o Q)= =2 T3 o] 2] 2] 3R] gkolA, o 7oA &
o] ol g WA A& ¥hEUth:

>>> 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>

(F= soTAT ol AS)
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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 WA A Y ux| et -2 o o] oA dHFUTH o2l = oy P2 & e, o] WA
dB=Z Az Yrtt: o] oojlAe] & zerobivisionError, NameError, TypeError Ut} o]
o= AH BAYE YHI P A oIS AL T E W FAATA 352 T B0l

L8749 o919 AL (Ael @ Be ol E B o) F 28 Aot dATh 5E o2 ol 2L
W% ARt (2 A1 oh e,

<9 YA 22 01]9194 P Aol 71wt

Eﬁaﬂ%gqﬁ
bltin-exceptions &= W3 o] Ex} 1 £9] 9 n|E Vg5t Y&y th

J

8.3 d| ¢ X235}~

At o 9] & A g3t EEZ%‘ < =+ Zo] 7hs T ‘:]'% oE B Y, EntE AT 482 w7t
2| AFEAFANA 482 LA T AFE A Z2 IS JAEHE = 22 d8F Yt (Control-C U}
1 9ol 99 A A A LBt A g A8 A); AFR A7 BEE Q1B 3 E = KeyboardInterrupt o8&

Qo7 FEl 2 ekl §o)shal L

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

« WA,y A (try $except Abo]l8] £35) o] AFF Ut

o L7 TAYSHA] oW, except A = AUH AL try T AP FEH YT

c try 35 AYshes TS g7 DY, Ao Fe FEESS dYHUTh 19 ok F©] except
71N E Holl 2= o9 o] F WA, ZLexcept Bo] AYF I, 2 thZ AP try B AR
oloj Yt

* except Aol Q& A9] o] FEF MNAH A = AL 7 A s, o ol = try wo2 ALY
FEEES SR ?%2‘11 A A k& ol 9] o] i SJolA] Bl AR} 22 wWAAE SH A

Aao] BT,

Z7] o2 ol el ol th &k A 2] 71 & AP 87 98, try £ 8kt o] 2] except 22 7HA 5 9lF U Th H
shube] A2l 717 dFg Utk A2l 7l sl Bohe try Dol A A o vk e d R 2L try w2 HE
A2l 717k 4o A& S A stA = FFUTh except 22 F27 e FEE o] Ho] A E AT
T s ¢lE Eol:

. except (RuntimeError, TypeError, NameError):
pass

except Ao &= FHa+ ﬂ]ﬂil—7 %T:—;_'“ 2ol AL #l o)A Ze ALY uf] vf X F U} (3FA W =
Ao R = UHX]QX] syt — A4 22 1} Shexcept L o)A Fef 29} v X H A k5 U Th.
qE 0], eH 22 Z=+B,C, DE I EAHE A FFU T
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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 A o] F 35| ¥ (except B 7} A 29 2= 5), B, B

A s = do] APt

oo
et
ro,
2
ofr
ok
X,
it
=2
N
o
ofr
ol
=
ko
R
o
|o
fu

uhA] 2 except B2 9] o] B AFF 5 gt HAEAE GTS Futh o AL AT & FE
FolE BR= FUTh o8 Aoz A 22 1o deE el 7] 4 dEY T ole] WA E
A3 Fol o9l & ThA] Ao Et] AL8E S5 AUt (ERAE AT AR 5 AL

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 T2 A H
o7 A < w A

SE
K3
frt
il
i

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 F713he ART £2U], try - except £l Y& EEHI I+
FETFLOTA G2 oS FA3] A He A BAs WA UTh

N7 AT W, AR G A 5 G, A9l e] A s Lol A A e QAo 24

ol &] Yol ofEA Yt

except 28] o] A T EARE %\%‘45}- W= 9IRS 9] instance.args o A ZH o £
’\E%/\Oﬂ oqéﬁ‘/]‘:} A E A&, o8 A () & B A, args £ Fx6HA

RANE RIAEE A AT 5+ d5UTh A9 & é‘ﬂ/\e‘ﬂﬂ S D Q3o E g

BEES 2R 4E dwynh

rlo
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>>> try:

raise Exception('spam',
except Exception as inst:

print (type (inst))
print (inst.args)
print (inst)

X, y = inst.args
print ('x =", x)
print('y ="', vy)
<class 'Exception'>
("'"spam' 'eggs")
("spam', 'eggs')
X = spam
y = €ggs

'eggs')

# the exception instance

# arguments stored in .args

# __str_ _ allows args to be printed directly,

# but may be overridden in exception subclasses
# unpack args

ol 2] 7} AAHE 7FA |, A 2= A
o £} A2l 7]& &

0} O
o

A try Aol A3 St o9

o) v A1 2] o) | uk B (A WA ol 24 e,

u]- o}qa} ry Ao A (R0 ZEE) TE2EE YR

FSol A LA ol B Ziﬂ““%‘?‘r &

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

>>> try:
this_fails ()

except ZeroDivisionError as err:

print ('Handling run-time error:

Handling run-time error:

', err)

division by zero

8.4 o &) do7]7]

raise &

Z2 7L A

A3 o917 BB =S

>>> raise NameError (

'HiThere'

)

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
NameError: HiThere
raise o 2133kt Bl ARt AN D 9L e Yuich o9 Axdaol A9 Foha
(Exception & Algdhe S L) olojok FUTh o] SejA7t AEH W, FAH SR A glo] 4
}Ae 5EIA A2EAE BHEUh

raise ValueError

# shorthand for

'raise ValueError()'

RheFof| o) 7p kA =
oAl 4o = A gyt

A= Gotop HAIRE A 2] SFal A A = T,

o 73 FEf Q) raise £o] L o=

>>> 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
58 Chapter 8. of2] ¢} <] 9
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1§74 A o) 9]

A oS Foh g w
ARG g2

U,

[> gﬂn

o

oz T2 IPL ALY Qo o5& B Y F AU (F o)A Fao o
E HAR). Jde HE IAH A o2 A O Z Exception ZHAE A5

3
S}
H

o9 Sehat ThE ZhAE B 4 Ak ol AE ASHES 4D £ AAW, REL 1B
FAGUTE 55 o9 A2 77 olelo] B3 ARE F2L 5 AR 317 98 2 /A o 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 BE+= AU

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

o
]l
[o
fru
o,
o
it
L
v

H2Y ool 5F o2& o557 FASHI, “Error” 2 U=
o

o a50] oS B BN BAY S+ Gk T AT o9 5L T 27
of e B AAI T B HE 2o Aol A ThE U Th

try B EUE S E 22 74 5 vl BE Aol A ojobut = R el S B s
A UTEH o & £
>>> try

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

Goodbye, world!

(Th& sl AT ol A%)
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KeyboardInterrupt
Traceback (most recent call last):
File "<stdin>", line 2, in <module>

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

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

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

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

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

For example:

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

>>> bool_return()
False

A more complicated example:

>>> 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'

HQlupe} o], finally & & 4o AFgUcth F E2AEE UHA LT TypeError =
except Aol 98 A EF A &Il finally Bo] APH o thA] Dot}

AA ARG &8 22T A, finally B2 &5 A9 AHES of, 452 A A obd A 2 &A )9,
I AEE Sk o R8T (G E] I dE 22 AS).
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o Q148

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

n u)

print (line, end

as f:

with open("myfile.txt")

for line in f:

print (line, end="")

o). st} 2ol v

tol e, 5t

o] g Aol Al o]

=
=

A7} 2y
TO:

= &
= AA =
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HE A anzt @4 G50 A9 o BES (AAE 4o) 2 FUTH B4 wpRAA, A A3
i A ATEe) 2L o E BN ARFUTH BEY o5 B2k 22 YL A Ao &
shitel o B g1k WA T T

sz MAE Ao ARATE AL NDE AL F2PUTH: REIA 498 40 o) A
Z, ool 4 of® o] Lo A8 Eol 2 B57} BEH LA HAgol, 1T EES o] F F0HAUL
T GIFE AT JARE AL UBNLA 0w LIIG A Aol Foit A
A BAQ o5 AL Fo A5 glof A, FAQ o] F Aol o £5HA Polok FUTH (A
A Wese oln 440z A4Hvth)

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

global B 5% W7l e 25 mo) glom 23tel A A ofo} 32 7hel A W) AH8-F 4 gl Utk
nonlocal & EA W7 SejRE= AT xof Qlon 1320 A A A= o] of &2 718 o t}.

ojAL oBA NEZ TE AT o]E F7HE I X3}, global T nonlocal ©] 4 4o oW
e 2LAE HelTE o

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 e YL o9 By

After local assignment: test spam

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

o] A 2o T o] (o] 2 o] 7] 5 LI T scope_test & spam A AL Wk A] 9=A) o 49 3HA L. nonlocal
o 91 scope_test ] spam AA-E WA global YL BE 450 A4S wEUTh

global el Mol spam o o] Grke AL 2 4 5Tk
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class ClassName:
<statement-1>

<statement-N>
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class MyClass:
""rA simple example class'"'""
i = 12345

def f(self):
return 'hello world'

A~E At Ak el A A& e BT RV AHE
Asejvpol =8 AU AR AAE B A FoHULE 294 FAAE oA H0R  init ()
ehe o Bel B4 WAE AT 5 g
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def _ init__ (self):

self.data []
SHA7F__init. () MIAES AT, 22 AAHA e AR e s A" A0
el Abs o= init () £ EEFUTh ZA o ool A, A 2713HE AR RS o]FA de 5
A Uh

x = MyClass ()

8, _init_ () WIAEEH B2 A4S A A 7 = AS U 2 A 22 daE s
BE7] AR F A AAEL __init_ () 2 AZEFEYLh A& £,

>>> 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 S AE A AH|

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

tolE ERHE £ 2259 “Aad 2l M of, C++ o] “H o] B |H” of BH")’?JHD}. o] g o
EfREEAYE Utk A deA ™, A g2 o Hojdyt. oS , x 7H S el A

o g
=231 BA X\
WEo] X MyClass o] SIAEHAY T} 22 3t 278 Ef o)A Qlo] 3162 ?_]_‘H‘oﬂ—qr/].:

x.counter = 1

while x.counter < 10:
X .counter

print (x.counter)

del x.counter

x.counter * 2

GEdade dmate gxe A0S U ds e AU S gL, G,
A B folt 2EA Aad a0l g AHEH A UTH OE AA BEE WAEE A4 5 A5
ﬁk%%%,ﬂiéﬁﬂ%WWMhmﬂmmwmﬂOAQ%WHCEEﬂ*HWSVWPMOEA
ool A, WA AL 2 AR g B, WA 2 8015 ZelA AaB A AR o) WA ol v A8 T
A4k

AAEA AL SulE WA E o]2 & 1A Ze o ZE dS5UTh ZYAH 5 AR S BE
JEPHESE ot daEAY WA 52 BTk 2 2 AN, x. £ & Supe
HAE x4, MyClass. £ 7F ol 7l i dYth Avtx.1 = 29 A 942, MyClass.i 7}
$4:7h obul 7] @B Utk Teuh x. £ & MyClass. £ 2 22 Aol obyUTh— o] AL g4 A%
ohet Ml A= A k.
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’x.f()
MyClass oA, o] A& FAF4Q 'hello world' E EdFULL AL HAESE ZA ST I8+
AsUth x. £ =vAE AA L, A4E Fol &2 5+ d5UTH 04]%%
xf = x.f
while True:
print (xf())

5 ol@ Qo] Yo7k £() o T4 A7t AAE ARG BN = B2,
o) 528 AL TolAL AAUTh AR o] WA B A7k A ol e
? oAU - AR AR R E A8H A et

5 : SHET2 A2 AA 7] A AR A2 A
Ex.£() " 27%E3] "MyClass.f( E‘r%%?}\%ﬂ. drH o=,
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RE QA BEoR gt B4R BE9E A0 S5 eth
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(717l ZAHES) 44 AA ol A FolA A= AAE DU 17401 Hﬂ A= AA Yt
WA AA LA BEoR TEHW, Q2L ARG AR BB ORTE A A4 B2o] 2AE F,
5 AAE o) A AR BE 0% TE Y]
P
9.35 e 2o Adat s WS
Aoz WA, JAEA UG QG HoHE AT Aolm Zeha Agt 1 Feag BE
AEagroA FREE A ERESG HAEE AT AYYTH
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] 5} AA o #st e Ptl N =@zl Bl2EY YA e e 22 7 A 7F F ol S o 37 Hl o]
He o 42 X3 23S & 7ol A5 UTh olE 50, U5 ZEoA ricks |l 2EE S22 W4 E
€ Dog =" aEo F75 7 WEdyth

g5 A ehofor s, shikel el 2E )
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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']

4, Zese] SuLE AL AaE s WA A8a of 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']
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s gt & S°1:

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

class C:
f = f1

def g(self):
return 'hello world'

h =g
oAl £, g, h & BEF &5 AAE 7te]7|l= 2L C Y A ERREL, ARH O R o] AE2 EFC 9
ﬂé%i%ﬂli JUTH—h & A8 g o} F5RHU oA PA e zr ) EAENA EBL

710 gk Fol o] oA 2.
HAEL self AL HIAE o] ERHEES AMEHA IE AT E 528 4 Y5 T

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)
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class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>
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class DerivedClassName (modname.BaseClassName) :

sy Fe s Aele) Aye wolx Fi
ol ZE A7 7P Ut o] AL o
S Lol LA ) o [Es=g
St E Qekd o] 722

4 e
N
o
b [
b
0]
fo
ot [ [y
o flie
e
rlo
o2
1>
[o
i
2
o2
it
A
qu;

T
o,
pac)
rlo

Ut} DerivedClassName () = I S22 A ¢l
Uk B ok 2o o= ey
= X

E
Lol A0) B4 AR E ErhE WA E B2

L E
o

ko r
[>
ulit
2}
i
<
o
=
X
[
e
BN
rl
v} A
o
o
my
o

o
1=
=
©
[>
It
o)
[>
lo
re
2
i
Ku)
]
=
v
Y
=
Iy

KE
272, 8ol

=2 rr
>
y
rlr
>
iy

J

[o
u

<

S

[

ol

c

QO

'_l
il
<
pa

-1 A
BaseClassName.methodname (self, arguments) & S Z3}H
A% 287k Qg (9] AL o2 S22 4 AT = A BaseClassNane O 2 42
912 w5 2ol 2] 314 2.

shol ol & 443 @7 AT 5 G F A g B4 &k

o A A0 S AASIE W isinstance () & A& YT isinstance (obj, int)
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class DerivedClassName (Basel, Base2, Base3):
<statement-1>

<statement-N>
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o] E w5 Uttt 2% 34 AFR , ]/\4115%1;]_ Aoz AFA QT FAA Q= ZHPAEL
AAT T UAESF ‘?}%14 t}. © x}/‘ﬂﬁ W-&-2, https://www.python. mg/download/releases/Z 3/mro/ &
HAL

9.6 v|37l W

A Wol| A ¥ A2 4 Ql= <] 7] A ‘%ii —E slol ol & 5HA] ¢k = sS4tk ARk
29 Fold Fx oA ma GlE F o] Ut ¢ Al &Sk o] 52 (& E°1, _spam) AP1¢]
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)28 37) YA S0 SE AN GODE (3 AN Be)s0l 4 A O BEHY FEL A2
Zh), ©1 & 7 41 71 (name mangling) 2+ &2l W AU S °ﬂ ek Al gk Al b o] AU __spam FEf
A2 F N d==2 A Z5, A 3t 7H./] W2 ZTEYrh) ZRE 2 ¥HAE= _classname__spam &
HAE A0 7 X85 =4, classname & t‘“H ’?41* O]E"ﬂ/‘i °‘°ﬂ LEEESAATT AYYLE o
471 Fol2 Aol SRehs o) AHA BWA 2w asA +3F Uc.

ol FAM7= E;W HH2 Uﬂf‘i TE=UEsHA L A E FHaSol HAEE AP AT = AEF
sh= Tl +%% FUth cl&

h

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)

A9 o= MappingSubclass”Zt__update A ALE T Y 3tE 2tE A5 g th Mapping S 20l A
= _Mapping__ update® MappingSubclass & 20 Al+= _MappingSubclass_ update@ Z+Z}

EE R Xt

A7) FAe A2 A g skt A A sl
2 A2t AL 55 Y colRe

F 4= Q) 2ol 4 “é
exec () Yeval () 2 ALH < dA FHAE A7 A Gethe
lo E-

SELBRNE 2029 FU4 08
Aol A L; o] AL global ¥ e} -FASHH, 2371 37 vlo|E-Astdd F=g AT Y
o} & A oko] _ dict_ & AH IR uf¥ul oty getattr (), setattr (), delattr () 9%

AggUrh
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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

54 FAAA dolg g 7Idste gol A= 2742, FF 2 HolHEY MA=E FY e Z
HAe A AGEE 5 AU ol & o, 9 AAERH v o8& 28 71 QS uf, oAl
A W oA HlolH E ¢l = MIXE read() ¢t readline () & AlFdte SHEE AT F AR =
AL Adsvth

A2 AHAE AAE ERREE Z5UThm.__self = WAEm() T A A2 A
oli,m.__ func__ + #A =] &3t T4 AR d YT

9.8 o|E] @ olE]

A3 olUhE of e e PR Aol AMES for FOE £ 4 AL LAY AYUTh

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

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

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

for char in "123":
print (char)

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

ot At AMAE PR3, HAsHaL, AT th o E # o]

FEE UL 7o ﬂ°ﬂ/ﬂ for ZAd ol Aol el iter () . =
_next__ () & AYs= olHE o H AAE EiFE, o] M=+ AH oY S AEES 3
B °”/\ﬂ/\§ﬂ'1411} Fo Ao, next_ () tStopIteratlo n 92 E g AA
TEE gHUTh next () W FTE AFENA _next_ () FINEE SET 5 U5 o
RE S0 oJEA %Z—"fi}—t—ﬂ HojFyrh:

L2 % K

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

<iterator object at 0x00A1DB50>

>>> next (it)

lal

>>> next (it)

lbl

>>> next (it)

e

>>> next (it)

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

(Th& ST AT ol A%
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next (it)
StopIlteration

A7

AT R, o 2 He] Zejxol o EeolE 52
B el g,

F71E 4 JFULh _next_ () HIANEE 7HRA AAE BHFE __iter () WAHEE A
A7 __next_ () EARAYIE, __iter_ () £ A self E EHE S JAF YL

ot o

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

def _ iter_ (self):
return self

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

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

[ B BN TRE= R

9.9 Az ol¥

Alveol e £ olH el olHE vteE et AT = Atk ARbA QA A Y A E A W g
Y5 Ae ittt yield 2 AR FEU S Al ol B ol next () 7} £E2 wjuieh AV olH &
it Stoll A g AU oh(RE HlolE # | 2ol vl e 7 A =41 719 yth

de Aol E AT A e gA WE F s

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

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

Q O H Hhoe

AYeolEE & 5 gt BE AL ¢ Aol q AARe] 22 A ol HeloHEE & 5 9

Aol g 7k 2hdst o] = __iter_ () & _next_ () WA EZFAE R w5 X 7] of =3
S R 2 1SS A WEED A% AU 5 E ol 4502 wAAGE AUk ol AL
self.index U self.data 9} Z-2 A2EH2 HEE ARSI E JE2Ho vzd d-E 27| g1 958

SHA| whE Ut
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A WA E AT 22 a9 FE) o] A el el Al ol B 7 S5 S ol 45 2 Z Stoplteration &
JoAULh 233, o 7155 o] Yk F4-5 A4 3= 2 ukE o H Ao E BEY] 47 BEUTh
9.10 A& ole] 2H A

g Ay elHE 2lAE Azl vt A v 23S Al 255 AMEohE ER e ARE S
ERYO2 DG 2FU S AT o] KNS SANEL B AR S S 485
AEE s AAFAFUSE Aoy 842 s Al ol B Ko} 2HAsA| v §EAS
ol o, e gl 2E Hugdd T r e & Y &% 3ol A5t

o

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

285

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

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

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

260

>>> from math import pi, sin

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

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

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

>>> data = 'golf'

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

[va, 'l'l l01, lgl]

9.10. AvizlolE] EH A
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cHAPTER 10

10.1 2 A A 2AE]H o] A

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

>>> import os

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

'C:\\Python37'

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

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

open () & 7helt A AT 5 UH, T F5E ok A S AT
os 92 2 REH AYT W, WFdir ) Fnelp() T4t Y £9u2 2R U

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (os)

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

YA a3} e 2] Bl 9L A3, shucil BEL LGS A2 o BhEe AR o] 2B
A5 e

>>> import shutil

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

>>> shutil.move ('/build/executables', 'installdir')
'installdir'
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10.2 3} ¢ld =51

glob REL T E ) FAEAE A0 2 3o B2 Bt §48 A28k

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

10.3 FJ 3 A=A}

A R 2TUEE £F T AAE AN oF T LRI ATk o] AREL sys RE)
argyv 9 E|HE g2EZ AAH UL} o9& 590, Y& A python demo.py one two three

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

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

import argparse

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

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

args = parser.parse_args()
print (args)

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

104 8 &g v HdP =230 F5

sys BE L sdin, stdout, stderr HE B HEE 2t71 Q<5 U th 7FF upA 2t AL stdour o] Bl HNE T Y2
HE 8 5 e Ao MAAES E88t=d E27F s Uth:

e

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

2IHPEE FES= 7P AH AL I 2 sys.exit () T2 AYYTh

1>
flo

4 ETELATIUT B4 N AT 242 A3, 37

>>> 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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roh

92 e 7 s Rt o3 Ao, AE A EEo] dEE e e H v Aol 47 e Yyt

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

10.6 <3t

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

Asgc:

>>> import random

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

'apple'

>>> random.sample (range (100), 10) # sampling without replacement

[30, 83, 16, 4, 8, 81, 41, 50, 18, 33]

>>> random.random () # random float

0.17970987693706186

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

4

statistics E&8-E T2 tloJB | 7|24 TAA S4S< (B, 0%, B4, 55) A4y

>>> import statistics

>>> data = [2.75, 1.75, 1.25, 0.25, 0.5, 1.25, 3.5]
>>> statistics.mean (data)

1.6071428571428572

>>> statistics.median (data)

1.25

>>> statistics.variance (data)

1.3720238095238095

o
52
o
o
k]
30,
ofy
<
v

SciPy i 2 A & <https://scipy.org> = T2 %] AAHE R ES

10.7 &Yl AA 2~

AE U AN 23 QY ZEEBES A B

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

smtplib YU t}:

>>> 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',

(Th s A ol Al<%)
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"""To: jcaesar@example.org
From: soothsayer@example.org

Beware the Ides of March.

n n)

>>> server.quit ()

(-7 WA ol = localhost o A v AW 7} AP 31 9l ofof Thrk= Aol =2 sHAl =)

10.8 Ixie} x| 7H

datetime BEE QA9 AS 2ASE FeAEES AT, e 0 BT B B A
SRIch dRel A7 Abgeo] A 215 A ¥
2o dol 234 de U 25

>>> # 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 ©Hlo|g] ¢=

dutAl diole R Y & FASS A Z2 BEE0l A8 AYFYth: 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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S
o
o,
off
|\
o,

QR sho] A ALGAE S 2 BAG that ThE AW E] Ah A 5L sheshet 42 B Fa

UL ol AL ol A AR FO| ZA B 7+ 24 7 AU

AE Sl ANEE NIV AFAA Y A, FEALD A AL ABIDA G f5e
S QIEUTh tineit REL A% 4% ol 4L A5 HelFth

>>> 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 UL = R H O =R, profile Y pstats BES T EF9 oA A dA A
28 317) 98 = 1 ES AlF U

nEAe) amEFolE AUSE B P A2 LA A gl R AEE Heka, IS
M 2 A2 Foll A5 AP st APt

doctest REL RES Zojl 1 22 1AW EAEY S YZH HAESS AASE =12 A2 E
Uth HAE B E7|= 13 522 1 20 A EA2EZH o7 BEAGA] BBV E = 4FC0 R
7}\40]1 zw]D‘r /\}% Lol A A E A AT A AEAES A AL, doctest ZE o] AP A oA ZET}

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-2 doctest REWF 42 A2 b AT HE T2 AA H2E AP B 9d =

#ele 5 gA Tk

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

10.10. A% =% 81
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1012 wjel 2]/} = Eg

sho] 2 “uj ¥ 2] 7} E?JE‘L%DF’ ‘”Z?% 2 U ol 9 2 W 7A Austa FHe VsS

sl 7HE & e Ut A&

e xmlrpc.client ﬂ-xmlrpc.server REEL YA ZZANA STEL FHF}E= IS AY A4 T

Q2 BE U BES) o] Foll = B3, XML that 44 A0l A 4 o1} A7t BasA b
Yk,

email 7] 2= MIME B 7]} RFC 2822 7] % W A1 A 48 E£3-51= A2 o o)A & 2]
3171 918 ehol Hef e itk A2 WA A § M3 W sntplib S poplib 9Hs 2o, email
o 74 BRRE WA A P2 (A 5D £3) & FYSAG S5 e Am Yt sle xw
EES AN/ AT BN =7 ARE AT AF ek

json 7| A= Ee] AHEF = vl o] WS sé/—%% st sk A e s A2 AlF Pt csv
BEE2 09 131101’\3}’\431]‘:/\]‘301]/\1 1A 0 2 2| Y= & HJLE-'?_—E_% FFAoR IS
AR AT & 4+ IEE P Yth XML A B]E= xml.etree.ElementTree, xml.dom Z xml.
sax ﬁﬂﬂxl o -/]*H X]%%‘%ﬂ'- ol st R 7| A& TA AHEstE Thol X & =2 I}
o2 =7 7k dl o] mwo] I A T Yy

sqlites 2E-L SQLite o o] o] 2 o] sej2l o] o) = 2le], o7k Wl HE SQL F2-& AH§ 3]
Qoo =5 1 M2 P 5 g A A E HolEu o] 2 AP

o I A8} gettext, locale, 18] al codecs 7| A& 2T W2 BEo| 93] Aldg Yk
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cHAPTER 11

reprlib BES AU ZA SHE AEH oY FE g ol & 8] ALEupo]2H repr () 9
HAZ A&k

>>> import reprlib
>>> reprlib.repr (set ('supercalifragilisticexpialidocious'))
ll{lal’ lcl’ ldl, lel’ Ifl, lgl, ‘.-}_ll

pprint RES AHZE 7} 9 4 Qi A g ARG SR B AAE A s AL B}
R5iat Ao & % QA BTk A3 @ R A <o z A7} 2 BRI} So] 2 7] & F 7}l
BlolE 28 B} WeaA vEbd U Th

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

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

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

@S ol 34 v o 5 =gy o

Ao

textwrap RES HAE

>>> 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 f£ill ()

(Th& sl AT oll A%)
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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 REL B34 &4 v o] g TH | ¢ o] gl vl o] 20f MM 2 T}, locale @] format $H=2] grouping
AEYHREL: 15 7w 7|E2 A8 st A7 4 A S ATy

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

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

>>> x = 1234567.8

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

'1,234,567"

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

'$1,234,567.80"

string LES T THs 8 Template 228 £Y3T e, 5 A8A47 AA7 o] 449
e 2 20 Y5 4o A8 A 38 2L WASA JIE S8 ERIAS A
Eubo] = 4 Q< vk,
Y4£ 5 9 f AT b0l A BA (FEAY W) W0} A A2 EA Ao B S U Th FREE
Agotol AR EAAE B FH G GRA AMEES @ 5 JFUTh 552 28 Fhpe] o] 2
Aoz s wEvTh

>>> from string import Template

>>> t = Template('S$ folk send $$10 to Scause.')

>>> t.substitute(village='Nottingham', cause='the ditch fund")
'Nottinghamfolk send $10 to the ditch fund.'

substitute () MM EE A2 EA A7 GAV el ANE AR AFH A & v} KeyError &
douch WY W 2etd 3§ 22 ] FS AT AFT HolH A BAAT 5 Qo
safe_substitute () WA E AEE 5 AUtk HolE7t 22 8 49 A2 £A 42 W35

e

>>> 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 A2 Ze)2s A§ 7 o) FEAS AR 4 AL UTH o] S Sof AL HelS A S 93 2B
ol u7| FE B ElE AA EA, ol U A A A2 T T Y A3 22 A A Ao EE VS E
AgstEs dee 5 duh
>>> import time, os.path
>>> photofiles = ['img_1074.7jpg', 'img_1076.7Jpg', 'img_1077.7jpg']
>>> class BatchRename (Template) :
delimiter = '%'
>>> fmt = input ('Enter rename style (%d-date %n-segnum —format) : ")
Enter rename style (%d-date %n-seqgnum %f-format): Ashley_%n%f

(Th& sl AT ol AS)
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>>> t = BatchRename (fmt)

>>> date = time.strftime (' 2d%b%y")

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

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

B EhE S8 0hE 2 P4 AR AGeI N 2T =& Rste AUt o2
347 XML 5+, At €l 2 E B34 2 HIML §] B340 o8 AL E 92202 188 5 d5v

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

struct &2 7} Zo] vlojyv g #lZE P4 0 & Z3t7] 98 pack () Funpack () TFFE AF
FUth O A= zipfile R ES /\P&UV] F ZIP 3149 F T A EE FHst= WS HAAF Yt
T g op It = b 2ulo] Egb4nto| EL BT glE £AE YERHULE "< = BE 7|0l WA
g £ dtjetulolE A5 7S YR Yt

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

data[start:start+extra_size]

print (filename, hex(crc32), comp_size, uncomp_size)

extra

start += extra_size + comp_size # skip to the next header

114 o% 249

28 gL Az FEHH A e AYdS Belste 7leduth 2dEs tE Fd o] HagtEEolA
é:l?%‘ﬂ—t«%&/\}ﬁz} PSS eeE & 220 S Tt vl A 5 dsunh FdE AS
Atelle ohe 28 =9 AL HEE V0E AP st 73%?&\45}.

O == vd 2230 Al AdE = 5% 14 F threading BEO| WAt =0A IS
ofgA +FL YA HoAFnh:

import threading, zipfile

class AsyncZip (threading.Thread) :

def _ init_ (self, infile, outfile):
threading.Thread.__init__ (self)
self.infile = infile

self.outfile = outfile

(Th& sl AT ol AS)
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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.')

T 2oYE SR 229 P E EARLS HoH Ev o8 A9 S FHote 2dEE 245
AU o2 9130 threading B2 %, JUE, £ W4 W ATIEAE MRS BE 9] 5719 78

248 Awgguch

S e e
SRR S AR A

Queue AA & AHE o= S8 =

11.5 27
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S
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e
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logging &2 &A% 7% |2dS AgdUth 7P ded A9, 22 A A=

o
o)t} sys.stderr E B A t}:

import logging

logging.debug ('Debugging information')

logging.info ('Informational message')

logging.warning ('Warning:config file not found', 'server.conf')
logging.error ('Error occurred')

logging.critical ('Critical error —-- shutting down')

2 e 2 AT 2 EE U

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

Z1B2Ao 7 AH 9 oW A wA A& EAIFH A ¢Ea S92
XU} W, dleole 13, &7 == H
A<=9 01] e} o2 2" -2 A8 e 4= 95Ut} DEBUG, INFO, WARNING ERROR, :La]ﬂ R TICAL.
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ol W2 FEY 58 =2 I & FEetAw W2 thE Aol o6 AHREE ol A
Ag FAHFE 27t dFU 2dHALE, G4 AAES FASE AVeE: I5S 74 R
UEE FEE WU weakref R EE FE2E WEA 941 7%‘7'4]% FAT S e =T EATTEUS

AR 7 o] B2 FA] F o weakref H| o] & oA A 7} A5 E Al A= 2 Weakref g Xﬂ of thgk =1 o]
EfAFULE dutA QA S&ol= RE= H v g o] Wol = Al 7

>>> 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:/python37/1lib/weakref.py", line 46, in __getitem___
o = self.datalkey] ()
KeyError: 'primary'

o2
o
of
i
K

array BES array ) AAE ASHUTh o AR 52 Holeur E
Hgote B 2ES 2EUTh thg ol AlE shol A int AR S Auk el =) B9AY FB 16
AHg e ThATel, 2uke] 29) ¥ Qi oA %4 (F RE mHn) 2 AR A $7H ] GL Bl F Uk

>>> 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)& B meid 2 AEg 2ot o AL 7D 2 Hol $4 =2 AAE P o
Ak

>>> from collections import deque

>>> d = deque(["taskl", "task2", "task3"])
>>> d.append("task4")

>>> print ("Handling", d.popleft())
Handling taskl
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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)
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>>> 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')]

>>> from heapg import heapify, heappop, heappush

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

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

>>> [heappop (data) for i in range(3)] # fetch the three smallest entries
[-5, 0, 1]

11.8 102 BE 244 2l

decimal 25103 75 274 455 ¥ Decimal Hlo|HEF S ATtk W& float o] HF
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- AR 1004 B BB FF 28 L /E S,
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o & o, 104 A3 830 3 5% AFS AN, 42 $F 257
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>>> from decimal import *

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

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

0.73

Decimal AT o £ 0 AASM, F A FEEAE 47 9542 RE | Aele] FEEAES
A5 07 22 Th Decimal & £0.% 3 £3-2 A A1 o] A £F 2570 445 et £
g4 gew WAL S e FAS AP

B YL Decinal 227} o)W FF Ardo] AYHA G REZ AN EEA ANE LAY
LD
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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 RE2 Z8 S 179 AUE=E 4&S AT

>>> getcontext () .prec = 36
>>> Decimal (1) / Decimal (7)
Decimal ('0.142857142857142857142857142857142857")

11.8. 103 25 254 2% _
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shol 4l -8 ZE 1YL $F BE 2ol nefe o) A¥ e AT A b /A BES ST S5
m2ade] 54 WA gtolnefel } Ba G S Yt $8 = ade] 54 Wt £ 4E Ao I
23, ol Be 2 BT o] 29 24 WAS AgIe] S8 Z2 IR AYT S E Q7] WEY Uk,
Z, shbel stol 4 MA7H RE S8 22 Y] 87 AFL FHAYE Q0] AT S5 A5
S8 22 IR A 54 E WA 1.00] BRFHAT, 3§ =21 Bo| MA200] B2F AP, 87
Aol FEHIAL, M 10 EE20S BN E o= 3 $F =2 IR AYT 5 ¢ BT

of ZAG] he HAAL 14 $7 & HEL AUk o] 14 BFL 57 WA st A BH 9} ol
27} 97148 =3k 2ol | T e e =2 gy ok

NE e S8 Z2I9e A2 0hE b 84S AT 5 A5 Uth G4 B 4FSE 27 A4
& HA37] A, 3§ =21 Aol W 100] BB A A B0 Y, 3§ =219 Boll &
WA 200] gl e 7 B0 98 AUk 38 2219 Bel A gholHej e & WA 3008
Qrelo|=afof ol A%, S8 T2 Ae) S AL v A A k)

74 BAS s AP stE U AR EE REL venv 21 FYTH venv & HE o] Ho] AFR3 5
9 22 w7 9] sho] Wg AA Pk Al 2E o) ol 2] mAe) sho]Wo] gl A%, python3 EE Pohs
WAL AYsto] S shol MAL AT glch

M ee s Y, 4kt UHe e s 2483, veny RES 23 PER APt tdee 4=
299 Az Adgch

python3 -m venv tutorial-env

EA A 9=t tutorial-env HHAH Y E W&,
2] 2 oheFst 2| 5 o] Eo1Y S

e EELE
M BRS REYod, Y B BART 5 AUtk

AE-ol A o] FA At
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’tutorialfenv\Scripts\activate.bat

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

source tutorial-env/bin/activate

(0] 2= Y E = bash AL 93 A
cshﬂ}actlvate.flsh ATIYE
M EES E93tetd, Ay T EZEVM WA
python & A stH 574 W9 gho]xo] A

= Zi&i csh T = fish A& AFR3F= 4 o+, glAl activate.
=2
=

o} gt

$ source ~/envs/tutorial-env/bin/activate
(tutorial-env) $ python
Python 3.5.1 (default, May 6 2016, 10:59:36)

>>> import sys

>>> sys.path

['', '/usr/local/lib/python35.zip', ...,
'~/envs/tutorial-env/lib/python3.5/site-packages']
>>>

12.3 pip 2 7] %] &&)3}7)

pip 2t ZE2IWZ AFEste] 7| A& A A, dadolE D AAT F 5 7 EAH SR pip =
u}o] 4 g 7] x] A ol (Python Package Index), <https://pypi.org>, 01] A 7] A E A AU T ) B ERA o A

a}o] ﬁﬂﬂxl*ﬂ‘ﬂé A E A pip o ATE A 75 AHEE S syt
(tutorial-env) $ pip search astronomy

skyfield - Elegant astronomy for Python

gary - Galactic astronomy and gravitational dynamics.

novas — The United States Naval Observatory NOVAS astronomy.
—~library

astroobs — Provides astronomy ephemeris to plan telescope.
—observations

PyAstronomy — A collection of astronomy related tools for Python.

o

pip + “search”, “install”, “uninstall”, “freeze” 5 W& K< W2 2y &Lt (pip o of gk 43

£ A = installing-index A] 3-& B U},
71 A] o] & A A 3te] HA WAL 97| A& DA T 4 JF U

(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 WTE 2o A WAL H7IAELAAT += 5T

(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

92 Chapter 12. 714 37 & 35]7] %]
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ol RS thA A s, pip & 8 WA o] ojm] AAH o} 9l5& &L, oFF AL A FF U
g2 A AT E AANA 2 HAE €AY pip install --upgrade & AL I 7| X & FH Al
WAoz daeo =g+ A5

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

pip uninstall t}ol 3y 0] 3 7] A] o] Fo] & W 7} A ol A 3l 7] 2] 7} A A H Y T
pip show+ & 37| Ao g3t AR E HA T 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:

pip list 73 &40 X9 ZE A7 AE A EYTH:

(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 v+ AXH H7| A B8 553 WEA T pip install o] 7|dh= & A4S AHE-3HY
of AREAQl 4 22 o] £E g requirements.txt Lo Y= AJ Ut

(tutorial-env)
(tutorial-env)
2s==3.1.1.3

pip freeze > requirements.txt
cat requirements.txt

r

=1.9.2
requirements.txt & WA Alojof] AvlEo $§ 220 dE=E AT 5+ dF5UTh AHEAE=
install ~-r 2 EF& E_U_E}JHﬂX]%@‘]@"/F AsUTh:

(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))
Collectlng requests==2.7.0 (from -r requirements.txt (line 3))

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

pip ol o B A0 JdF Ut pip o 3k &4 3 & A = installing-index A] & 31 3HA4 2. 9 7] A
2 24392 v oA 1 7] z] Aol of| A AF-2& 4= Q1A 3FE] |, distributing-index X 22 FF15}A Q.

12.3. pip =2 972 #a)s17] 93
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cHAPTER 13

ol Al & s}A?

o] A5 A S Yol A ofuhE sho] 4l Abgo T TAle] FobA e AYUTh— AA £AE A7) 913
sho] 21 e A §51e) 3 Agaof Fuirh o Wi el W oft) 2 shof SR

o] A5 A Thol M o) A AEe] QRAUT AEe) e BAE e 2ayTh

* library-index:

EF gdolBdyEY 3, g4 2 BE S SAST (¥ E g Awh HH B A5 & AT
o] AW A E T3 °lt U‘HT/P #EE ol WPl & F7F ZETF Bl 23 o] QlsUth F
U $HTS Q3L HTTP S &8 A& Ay, dE U5, 9383 54 sbdstaL, CGl
EEZ%‘ < A3, o B & &3, 7 e B2 Y-S 3 she BEO] dFuth geol B g
Ao EdaE FJEE oW Aol A &5 AFYTh

o installing-index = ThE 3}o| A ARG 27 A4 St 71 RES A A8t WS A9y oh

* reference-index: 3}o] 2 o] T 7} o] wof] th gk 24| & A ™. ¢} 7)ol R A uk, o] 2pAl| o o g

s S A 2 A §-8 T
EEDEEEY
» https://www.python.org: & I}o] R )] Alo]E. o 7] °ﬂ—t~ L,
5] 0] A S ol 3 E A E 7L S0 gtk of 9 Ao Ex §3, 3
ol m 7t el AUt A 2] A f Aol whet w27} 7] Aol E
« https://docs.python.org: Zho] # ] A Aol w2 A AN A 4= & )
e https://pypi.org: o] A oj X]= 7}7] (Cheese Shop) 2= &3 Q! slo] A 7| 7] x] Adl A= ke
S AL8A A shold BEe A UTh ZEE WEas] ARoE Be AR E] 38 5
UEF 7] Z=EE 5T 5 dFYTh
« https://code.activestate.com/recipes/langs/ python/ o] Q ] 2 (Python Cookbook) gL I
AAL, B Z2EEE FE&F 23 HE B YUt 53] 5T 535S Python Cookbook (O
Reilly & Assomates, ISBN 0-596-00797-3) 0] 2= XﬂEJ Aol B kSt
o http://www.pyvideo.org = Z 5 & A U AFR 2} 12 3] 9] o A] gho]A A& vt o i3t I ES
ER Lt
« https://scipy.org: Scientific Python = 2 A € of| = w2 vl & A4 L 22+
FElo e v g £, G B2, A 4 53 22 o2 kA w7 %

! “Cheese Shop” > Monty Python 9] 27| X U t}: 212 o] X = 74A o] £ 7}A 0, Ze X =7} B
o}

[*]
=

>£ il 2
o
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dtolH #HH AE U EA B9 FP, F2 I5F comp.lang.python ©f Al Al FA Y python-
list@python.org o WA BlAER MY £ Q5T A 15F Y AEE A ER O
A= o] Jou g shitof] AAE WA A= AHe &2 T2 152 & Agg Ut 5o &9 A AXE
ol St Ut AEota, A& HHsIL, 2L 752 AGet, MER EES TR H L
2| 2~ E A F 4= https://mail.python.org/pipermail/ ol 9154t

ARSI Aol 247 1}2 & AEE FAQEILE JITh 252 2els|of Ttk FAQE: W=7 o2 ve}
U w2 Aol g &2 Al&stm, o n] of g9 Aol thek s 2 WS .
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212 5ho] A 1B Z 2] E) ¥ AL Korn 4 2 GNU Bash Aol 9= 7157+ 4517 A7) 18 & A3 2 )
A% QTS A AT o) = therek AEhele] B S A 8k GNU Readline 21o] 522 & A} 8 5}
ZRAFYT o] 2ol Hefejol & AA WA 9L, o 7)ol A WA £ ek T,
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B SHE gl of ol A R (base) o] 291 (0] A) 252 ARG UL o] & Fol, 25

= 1/10 + 2/100 + 5/10002] ZFS 742 0], 22 WpA o 2 o] A 44

’o.om ‘

’0.33 ‘
T, AEsHA,

’0.333 ‘
55 oFFE B AESE Fojx A7 AEEA 1/30] 2 5= A B o 1/39 717k Z AR 7
Huyth

e Ao g of g W A8 o £AE AFSHE, AZAF 0.1 ol A2 Ao A 2
Sl yth o] Aol A, 1/10-2 F313] J%QL +-r°“/11’/}

0.0001100110011001100110011001100110011001100110011...

FE U E foll A W, ZAE SA FUth 252 R 7] A ¢l A, float= o) TR ZAEE
o, 239 MEZFE A &se S3HEE EAFR AFR S, 24 AsAH 5 %—EE AU T 1/10
o] B¢, 012 %—?%3602879701896397 / 2 *x 5501, AA ZF /107 A2 2wk A B3| A=
Fsdth
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B AF§ AR ghol EAIE & 214 g o] 7l 2
ghel AR 47 groll o e A ZARES AT LU o R A AN A, whok ol Mol 0.1 % A%

ol xl Zakgkel AR A Fhe S YA vt 2ol ;A oF it

T

)
1>
E=)
M
2
rd
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e
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>
ok
B
e
i)
T
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i)
o
rx
rlo
N
)
=
2
ol

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

)AL B RE Aol §83ThA AZFE ART BE SAo| B, ol e e P e th4l EA
sho] A8 BEweA e T

>> 1 / 10
0.1

A ¥ A7 A FE 1109 AAE Holw, AA| A gL 4 ke BH A5 ol 25 94L
7194 5pA 2.

T EAE MF M 22X oA AFE FHAE A48 g2 A
A4 7 95y d & Eo, 0.1 I 0.10000000000000001 E 0.
1000000000000000055511151231257827021181583404541015625 = 7 =
3602879701896397 / 2 **x 55 & ZAL HUYth o] AR gEo BF L ZAZE Z7351H7]
2ol eval (repr(x)) == xB¥HS IE FAHA 15 tUE EAT 5 5 TH

AAapH oz HolH ZEZE} WA repr () T4+ FE A17709 2121 0.10000000000000001
& AEg . sho) 318, o] A Fho M (RE A AH A o] 71 B AL AHT 5 glov

<38 0.1 W ZAIRY T
o] Zlo] o] HF oo A Yol FESA 2 shoj W] M e oy, o2 F=of Yle WIE
Ut BESlo}e] B a5 e A sk BE Qlojol A 2L SR AL B 4 AaTh(LR
Aol N BACE 5L RE S REo A Fo & BAEA L 5 AA ).
FouEsee ANE doey, £A4d 2GS S ARE 9 FERAE AT S YY)
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] Ze], AT gulof A, FFAES M+ 2ol ToFUTH AL s A% 7| Age] £A &
g sha gyt

shite] Bt ThE S E= T AsUTH o E 591,012 B3] 1/100] oY E=E,0.19 A W& et
2 A A3 030] obg )

>> 1 + .1 + .1 == .3

False

3 0.12 1/109] A2 ghol ¥ 77 A 5 912, 0.3 3/102] A 23 ghell ¥ 7 A o fleBw,
round () &2 7|2 WE = A2 5o HA FFUh

>>> round (.1, 1) + round(.1, 1) + round(.1l, 1) == round(.3, 1)
False

578 o 23 B3 ghol © A BE S5 fAW, round ) FHE A
32 7H AFE A= W aE 5 YA Gk

Hl-L
=

o

off &3t 74

T
_I {

>>> round(.1 + .1 + .1, 10) == round (.3, 10)
True
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o) BF 45 A AEL ol MW B Bk BAF UL 0179 BAE obel o] “E W 25 4404
AASA BB F5 a5 4] 98 2 ThE B3 v weheo] el U SA 4y e AT
Y,

Zo] 77ke] LW WEHEo], AL FE GFUTE oA, BE 25 W5 E A ZAT BRE Y%
o] floue S0 A2l 2 25 ShEole] o 4 A0l 3, TR A A A 203
2218 1A e Ry oA e Bee 391 e g 2 U S 44 el
oh]w] EE float A 4ko] M2 & 27 ol 2l7h BAT 4 ek A WA of Tk,

He)oE 97 EAFA W, FAF $F 45 eSS OREL, G s A5 AFE A s

5 3 = i
AR 42 9 5 A *L/\]?S]"I] 7]t ]'—E 7;531]'% BA 2 AdYrch
M 2 3} A Al o] 5l A formatstrings °l| A s t

h
¢
5
3
m

AR A R0l ARG A AL A2, A $§ 222 W 1YY S8 22 o] AR A
e TS decimal EES A EA L.
At b= E O PHl= e E 7o R Abe S 7S fractions & o8 Al dg Ytk

=
©
Y
>
k%
.

© SAE 3 S el & 95U oh.

FE5 a7 A4ks gol 3t AHE-AA Numerical Python 3i 7] 2] 2} SciPy 3 2 A E of| 4] A| -3 8}= 43t 2
EA A4S 93 o2 WL g 7] x| & A Hbo} gy T} <https:/scipy.org> S H A 2.
ool 1€ o2} £ ol floar] HIAT & AR Yolo Sk =¥ Y& AN+ Y& EPELASY

Ut} float.as_integer_ratio() WA E+ floatd S 242 B3t}

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

Bl A8k ghol 7] W Eol, Yo S 4 glo] thAl BhEt ] AL 5 gl
>>> x == 3537115888337719 / 1125899906842624
True

float.hex () WA EEfloatE 1634 (Lol 160o|th & 3 3t=H|, AFE o AFd A&3 S S h:

>>> x.hex ()
'0x1.921£9£f01b866ep+1"

o] F&et 16704 £ H 2 float gh& A 3HA AT 8= Hl A S = A5 U Th:

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

E@o0] ASnE, sho] o ThE v of A g A4 A ol AL (ERE SHA), 2L JAL
)8 ThE Qo] (Rpul €99 22 o) o Bl & mwShahis o &3 o)

EOE F8Y EFEmath. fsun() FFAYnh o] e FFFE AL SR
Aol ghol Tls A HA] “gloj & TZP’:”E ZAIUT A% FA] FFL 2 AGAA ol
A5 2] gholr] AA A A FFEof 2ho] & WE 5 FUTH:

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

False

>>> math.fsum([0.1] * 10) == 1.0
True
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151 Ed o5

o] Ado A& “0.1” A A& AAM 3] A star, o] 2 sk Akl ol T gk H&st F & i o] AH FF o=
WHE HF Yt o] BF A4 9o ot 7] X4 o] Qlvia 7Y ok

R H 25 (Representation error) = QE (AA 2=, EED AR 24710 (H2) A2 AEsHA &
2 £ e AR S eI YT o] Zl o] Stol A (2= F, C, C++, A, ZE T Y 7|EF o 8] A of) o] 5
of & 0] 7]EH6}"C A A4S FASHA S 9 o] Fd Ut

o TE7? 17102 o] A4=E FEe] R T 5 s UTh 259 (20001d 119) AL B+ 7] A= IEEE-
754 B3 25 2t AFESE, AY BE S E-2 Fho| A floatE IEEE-754 “nll 4 ' =7 of| vfj 33§ T
754 A = 53R e o] A AT gE ol Lol A, 918 Al AFEIL 018 2N Bee] g ke
ErE HEetdl =83 UTh A7A T = Z 6] 53R EE 2385 AF YU Tth:
’1 /10 ~= J / (2%*N) ‘
’J ~= 2**N / 10 ‘

2 0pA) 27,7 7} B 83) 53 M E (5= 2++52 o] ARk < 2553 QIUTh AL T F, N o H AL 56
Ut}

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

rlo

2,562 ) 71 4%e SINEAHEE BEE N 23 FAUT S AsR B E AL ES A
e A e BT

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

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

>>> g+l
7205759403792794

webA 754 WAL E 2 1710 o 74 A7ke 2age theT 2otk

’7205759403792794 / 2 ** 56

BAel ERE EE Urw the ) o] gy

’3602879701896397 / 2 ** 55

|

¢ W7 U2, o] AL AT 1/10 Bk ok 2k ol $21 544 25 DL ATH, o] 1/10 1}
R Aol A2 AUtk T} ofH A5l = 4ﬂdﬂuwafbmaqw

weba AFEHE 23 V102 “EA” ZFUThH 2 5 e A2 AollA AR B3 &7, 82 T A
29 754 WAL E 2Rk Yok
>>> 0.1 * 2 ** 55
3602879701896397.0
ol 10%#555 51 H, 55719 AR <28 8 5 dsuth:
>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625
102 Chapter 15. H5 &3 4b&: A4 9 $HA|
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o]= AFE o A3 A &3 =274 214 0.1000000000000000055511151231257827021181583404541015625
18he T4, BEE <o) (o] A WA Shol W 23 & ATE

1o,
=)
Ei
i
_@ f:
N,
E
™,
i
2
tjo
kKl
~

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

fractions 9 decimal REL o] A4S A WSt}

>>> 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

4z
o

16.1 U3}y =

16.1.1 of|2] |2
o 2] 7} & st Az 2| H & of 2] Uﬂ/\]xlgr g Ego]

ZEZTEZ Zolzhlth 3d2RE JHo] S ufj =, ~H

FEFU (try POl A except Ao] o3 A2l & of9] & o] EHol A of & 7} obd ] th) AR of
72 APH )5 00] o F2 eS| FRE FUFUTH o] AL R BAAS v we) R0 dlg
Agol APt RE o HAAE EFole] 2EPel /|2 H Uk AQE 3y A EYe BF

=g 71583 Yt
VB EEHRX ZETE QAEHTH AuLA © 2 Control-C &= Delete)E st Jd&
Hasa AR 2gnER SolgUrh Buol} AR e Fe AHAEE AASE cry Eol o
23

] 2]9 4~ 9= KeyboardInterrup

ﬁ
£
o
N
i)

16.1.2 43 75 shol 2age

30,
X
rEi
il
S
30
ofy

BSD ~E}Q1o] s Alamo] A ol AaYEL A ATHEANY 44 4BT 4
Utk ket 2L &

#!/usr/bin/env python3.5

() Z 2 B 74 AF8 ko] paTH ol YTkT AR T w2 ~2AYES] A R YT 5 Jo] AP Fs
BEg EUD §1 £ s A 9] 2 T EAbolof gtk AR BABCI AL o] A WA Fol FH-
SEAS E FE ()R BRI, ARG Z 3 2 (\r\nt)& 525 A G sho] A A
A, Ee TR, A £ FAE A

7

229 E & chmod W% AL-§-3ho] 413

$ chmod +x myscript.py

A A2 s “AdY 7Hs Rerele ido] glsuth Jtojd A2 22398 py 392
python.exe "9} A5 2 ?i’éﬁ} , ol ot g o) F F =
Epywt & TE AsUth o] A9, WA o2 e E25 32 % A7) SFgu

! GNU Readline 3| 7] x| o]l Ql= 247} o] A& vha & 5= Q5L Th
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16.1.3 th3hd A} 5hel

stol 92 vl2gow A8 2w, 55 2]
s t}h PYTHONSTARTUP 373 HEE A
e Ao Lprofile 7% JJrv/\}?EMD‘r

o QL Ty Al AN AR 93], shol o] AR =l A W  Jdev/try 7} B
YA 229 A9 (NEE AAAT FAAhH & G 5Tk thalY Po] A 22 o] F
F7HolN AAH B, o] AN s dEEE AR S ishY A Aol A BFshetA ke
EOE AHEE 4 A% UL o AN sys.psl Wsys.ps2 LELES WAT S5 Yguich

AA tdE oA F7F A F LS dodd, A9 A gtdo|A if os.path.isfile ('
pythonrc.py') : exec (open('.pythonrc.py') .read()) & T2 FEE AILGHA =2 1H S
T AFUTH 23 HENA A2 5t S AFE S H AT HE A A A o2 F3 3| oF gt}

Kl

2E 7k A 21wl daE s £E WS gow
EEE

) l
il
2
30
rlr
k=)
o,
o
al(f
[o
fu
>
o,
ok
1)
ik}
A
v
o

J

_Ltv

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 7| 2Ejulo]Ao]d =&

ol L AAE U2 4 P= F 7R & A2t} sitecustomize 2Fusercustomize. ©]
B 25 5= KW, WA o] 2l &) A A} site-packages U] 2 E] 2] 2] 9] X & Ztolof gt} ulo] 2
AlZsta o =8 Ayt

>>> import site
>>> site.getusersitepackages ()
'/home/user/.local/lib/python3.5/site-packages'

o142 e el e 2] o) usercustomize.py 2he 089 HAL WET V3= AES 4S5 9
A% YEES M BT s SHOE AT S &, 0] 32 ZE shol A Yo JFL

sitecustomize &= Z-& ¥4 o g =3 x vl AukA © 2 A A site-packages U] 8 E]
7} 95311, usercustomize ﬂ o dxEFUTE AT PR E site BEL AHA
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APPENDIX A

ofo
2
)

>>> T3 9] 7|2 shold mEmE. AE xS Y oz ABY 5 dt T oo 4 A5 B

2t03 Tlo]HM 2x T T E Tlo|M3x T &

EelE gasl A ZAT 5 gl TR m s e thE ok
203 £ £2 ol el gl Linacos £ AFAY T FUAOR 4B 4 Y 2aWEE

Tools/scripts/2to3 & AFH Ut} 2to3- referenceE HAS

abstract base class (34 W] o] &~ S'EH/\) ZA o]~ F P At hasattr () T2 EHIaYES EHs
= q

Ak o) LA B2H (o 5ol, W4 HAE) AF, AL ol 28 A S WL AT FLEA
S Erol® & MR ABCE M3 AN ZeAE w Qaier, 2948 Asshd shonlA
% isinstance () 2 issubclass () o 3] ZAE + = SFH2EY YT} abe EE AHA

S Wl e. 9ol 0Ol L B8 U4 ABC ol mhers ol o8} 28 A8
(collections.abc BE|A]), rx}(numbers BEINA), 2EH (io EE )
29 (importlib.abc REOIA). abc ZEZ AHE3 A A4l ge] ABCE WHE $% Y5 Th

annotation (o] E|o]A) FHo| Wl 3 I E Z AIREH = HS S22 o EZHE =& T4 wj/jHs
Rk g A28 Eﬂolt"ﬂ‘%‘l}-
A o] o) iE o] d2 A3 A Zbol] AN AT 5 QAR A Mg, el S W o]
7t g, 2, '51 9] __annotations__ &4 oJEEHE AFE Yk

Elo] A& 77
o] 7]%5& Ayt v o%leﬂ ol A, 3 o] = E| o] A, PEP 484, PEP 5262 Z 234 &
argument (12h) ¢S T2 0 ¢ tUAE) 2 AgE s gk F SR AR AU Th
o 7Y <l }(keywordargument) St T2 w) A AL el 82 A (o & £01, name=) £+
x5 ool 22 AU E R AEEE AR & £, b33 22 complex () T&°A 33

5ERF 71%5 AAA Y -

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

o A A QA A} (positional argument): 71 = QA X7} opd Q1 A} ol
He AU olE 2L o ool * & 2o AT = UFUTh A& S, e} 22 EE01A4 3
5= EF A AR Y
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complex (3, D5)
complex (* (3, 5))

A7 U ool o] o) 8- A9 ol o] 99 LI o] B 1o 4851 72 5ol sl
R0

A EAL. EHACRE, ofd @A o] JAARE AHREE = AFUth 73l ol A Y w4
gyt
So13 e vl @5 FAQ A Akl v 4=2] Zpo] &} PEP 3625 R A 8.
asynchronous context manager (W] 7] AYAE #2]2}) _ aenter_ () &_ _aexit_ () HIAE=E A
3o 2 M async with oA Hols B4 & Alojst= AA. PEP 4922 = Y5 5 Th
asynchronous generator (3157] A ole]) w5 7] Alvld ol E o g FT

o & £
ﬂ?ﬂEEﬂL1@am:mr$2ﬂﬂ%§4¥%f%%°J%%ﬂ

Feithe ol ey

def 2 AoH = F

TrE=vyield Efﬁ/-‘l%

PM r_vL

HE 57 Aol ¢S 7He] 7| AW, o™ 2ol A= vE 7] Aldd ol E olH e oY &
el U th o w ok o )7k BaehA) e A9k, e o8 A BB TS ik

Hl 5 7] AlF @ olE g+ await EH A F async for £3} async with & X288 5 5

ek

asynchronous generator iterator (¥]£ 7] A& o] €] o]E]d o]¥]) v]5 7] Al o] g Sl wt== A A,
Hl 5 7] o] g o] E Ad] __anext_ () € T&31W AHolEE AAE ST, o)A TS
yicld B84 744 05 7] A el ol el Bl uhel e A g gk
Zyields QAALE A E ST, TR (A AFEH 7] 5 ry-2ES EFE)
AR e E 71 FUTh b5 7] AlFdl ol o8 dolH 7} __anext_ () 7} EHF= E
olgfolHER AN H, Wyt Zo® BTt PEP 4922} PEP 5255 H A 2.

asynchronous iterable (W] 5 7] o]e]2] &) async for EolA] A& E 4= = AA. __aiter_ () HA
ctevs7] olHd olE & el oF uYth PEP 492 & = JlF YT

asynchronous iterator (B]5 7] oJE€]#|o]E]) _ aiter_ () & __anext_ () WA =E Z£d3= AA.
__anext_ =g olHE AAE Sl FoF gt} async forE StopAsyncIteration o9
79 @ 78R W5 7] ol el ol Fle] __anexc_ () MAE7} BelFk of ol B E E 4o

PEP 4922 % 9% 95Ut
attribute (] EZ|RE) FXFA S 8ot o522 2= AA L} A3 3k A& 501, AA o7t
AEeHE T AN E, 00X F2H T
awaitable (o] | o]E]E) await T A AT 4 9= AA.
ARA7FE 4 95Ut PEP 4928 B A 8.
BDFL #}H] 2% £ Al =] 2} (Benevolent Dictator For Life), = Guido van Rossum, 3}o] 21 2] A A},
binary file (9}o] L1 2] 5he]) Who| =A% A7 52 97 & 5 A 5 217, whol Y 2] 5ol o 2 wpol
HEl = ('rb', 'wb' =¥ 'rb+') 2 €8 3}Y, sys.stdin.buffer, sys.stdout .buffer,
io.BytesIO & gzip.GzipFile & Q1A
str AAE A1 2 5 Qe 5k AAol] el AL B4 519 E Bz AL,
bytes-like object (R} o] E Q7 2} A]) bufferobjects & A Y31 C-A5 HHE QA2 E S 5
5% memoryview 7“ AANEL ER0]T bytes, bytearray, array.array AA =

u} ]Eoﬂa AR S vfol vz Ho]E]2 Oes oe] 7hA] A S o ALeE 2 2T}
Hhol g st & XV‘ 271S 28 A% 2L ASo] 9T

ol Q4SS vl e HolE s} ApAAY Bk A5t old A9o] AWAE FF <ol 7.
7] vho| EQF AR 2L 3

H

FZE oy await_ () HIAEE 7}X

A3k b ¥ 3 AA| 9 o2& bytearray & bytearray 9

memoryview 7 & Th CHE QAHE S uhol 2] HlolE 7t B9l AA| (“9)7] A& o= A

AR AFZEHEE QYT o]H AE9 o2+ bytes® bytes 2 A2 memoryview 7}
1%k

bytecode (H}o] E F.&) Fo]H £ FEEvlo]E FEZ A9 AE =4, CPython 91 E] Z 2] €] of| A T}o] #

s e A RA T IO E TEE oy o] AA H o, 22 1AE F WA 4G )

O webx) A BHE L o (A 0] A Hhol = S 29 AR TS 318 5 g Th. o “E7 o] =
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2 shol = =] 9§31 714 € AL 14717 A ARHLkR W) vhol= IEL

MEZTE vhol i 7P 71 Al A AE A o2 JIH A =, whol i W Zhol] b A o] A = gtk

2ol Fo 8 oF Pt

Hho]E T §ol o] B2 dis R E Aol LT
class (2| 2) A2 A2 A

A4kt WA= 4o 5L EIITh

class variable (2] 2 W) Fej2olA FoH 1 Zea 2 (5, FH929 ol A7} ek 2} o
ARt A E = W,

coercion (Zo]A) 22 PO F AAE Fubsh= dAte] dojus B¢ S P A2 AE 2 PO 7
SAH g HEsh= A ol & 59, int (3.15) £ AFE A 382 WAL ARk 344.5
oA, Z+ At ThE F o] I (Bhih int, THE ShbE float), B T3H7) Aol 22 P o2 WSl of
g"/]ﬂ' 27 ¢F oW TypeErrorE oYUt FojHd glole, a8 = A4 22 T8
M7 e Poz Agge|Folor Ut o & o], 1 3+4.5 3= thAl float (3)+4.5

complex number (F2:2) 943k A4 AJAgl] gAY, BRE A7 A g Rol s Fog %3
Huth s 5RE A 54 9l (-19) Xﬂ% )E F3 A, FF 4‘1°ﬂfﬂfli,€—;‘°ﬂ/ﬂ%
2 Z271FUh Shol M2 T2 VU S 2 & BASLE V|2 ALFUL d¢RE 3 AAE
oA Z71F YL A E =91, 3+13 math 2EY BAas Aol 83, cmathE AHS Y T
450 8829 3 22 $314 75Utk o3t w72 Zetthd, A9 43 FA|

=]

t}
context manager(%’i‘é‘.éE #2]2) _enter_ () 2} _exit_ () HHEE HYFOoZH with Fo
WA, PEP 3430 2 =5 Q& th

context variable (A€ A E daE0 e o S 71 F e Hg. o= 4 A ~F =T}
ol o sf D}E FHL A 5 e 2HE-2E AF a9 STtk 28U, AUAE WS E
E3), slue A AF T o8 A 1/\1;7]_010/\01qu A E H4o £ 25 = T AA

H] 5 7] Eﬁiﬂoﬂf\i He S

contiguous (%) ¥ 3= A &3] C-A S5 (C-contiguous) ©] 71 U 32 E & A 2 (Fortran contiguous) Y 1] 455 9]
St AR A WA C Aol T EE e Akl e QA A, 7
A Z2 A3k, 001 A Al &ehs LEAE AP 29 A TR W& 2o v X5 of of 3hu o} thA}-d
C-a% Mo A, 2] 40 EATE FHEL PR 0} 0hA o} el 20} 7wl Mo
SHAI R ZEd A% w Goll A=, 3 HA Ad A7 7 ke B T

A3lE A Y YTl contextvars

coroutine (7% ¥l) Coroutines are a more generalized form of subroutines. Subroutines are entered at one point
and exited at another point. Coroutines can be entered, exited, and resumed at many different points. They
can be implemented with the async def statement. See also PEP 492.

coroutine function (ZF-€ gt) 78 AAE S8jF= ¢ TIFH 5= async def FOF A9
g 4 9}3’_, await El-async forﬁ]— async with ?]—.4 2 2383 4 95Ut o] A S -2 PEP 492
Oﬂ o5 == A5t

CPython 3}ol¥ =2 T o] 7114 9l 23 Qd, python.orgol| A v = Yt} o] F£¢ S Jython o]}

g7} 9,1% “H o] “CPython” ©] A& Ut}

decorator (d] & o]¥]) t}= = g4 9d|, 25 Quwrapper EH S /\]'g ot g wW3lo g

ALH Utk g Z g o)e 9 &3 o= classmethod () T»]—staticmethod Ak

H

ol e B BA A BPY LYYk TS F I A E v o= FEFIh

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

e, @ A5 2y ok Bl e ol elof tha o A S g2 4
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descriptor (23 HE]) WA= __get_ () ©Jy_set_ () o]t} _delete_ ()& B3t AA.
’EHA AEYREZIUATHEH I o], JEYHE 23 =523 A2 &S oy} HEF,
bE A AW 2AY, A= A S o, a2 Sl gAY A bEtal o5 B3R AAE
Suyth dﬂ%bﬂﬂ*i%ﬂf&, dgete taagdy WA=t SEP Utk HaagdHE
olﬁﬂé} 2 gho] Mo ti gk 22 o]sf| o da] o, T, WM E, Z2HE, FElavAE, 28 Y
| A C,%ﬁ N Fz 5o B 759 728 olR 1 7l W dYth

Y2 HE Q) WA =Sl o3k 2kA & W &2 descriptors of] L34 T

dictionary (“:’,/‘:]L‘]E]) 99 9] 7] & gholl &A1 7] = AF v Q (associative array). 7]+= _ _hash__ () &}
_eq__ () MAHEE ZEEE QAT E = AUtk oA A gta 5 Y Th

dictionary view (“"K%L-]ﬂ H) ,dict.values(),dict.items () HA =7} S F= 4
AsSgxdE | E]’-T’——‘T'— E‘.ﬁﬁ'ﬂﬂgc"ﬂrﬂﬂ%—;JH‘Ezﬂ““?ﬂ'—tﬂ /‘:]
el 7t WA E o, §7F o = XY9Uth gAY RE At glaER vyl

list (dictview)E AFRSHH . dict-views S H A 8.

docstring (5229) 29}, U< A A BEA 02 Gehtbs 249 dH Y. A9 =7 A
2wl A A 5, F 5k e AA s o] S Ze s, B, BES _doc_ ojEelHER
AIH I AEZ AT AL Fomg, AR AHAE AT PEA FaIh,

duck-typing (] €}o]F) Zu}E < H 7}%1% 2 Adsted AA S P& BA e 22T
i%ﬂﬂ‘%’\? HUt e A 7 Hola 22X
Ao olE]H o] A~ S 7L2zﬂ-o§4q A AAE ==Y
2 AsY D}- Y Eteo] B2 type () ©]ttisinstance ()
= AHEE AARE gt (AR 9 Erolsg o] 4 | o] &~ %EHQEE%% T Aol o sf of
FUtth) thAlel, hasattr () AARG EAFP Z2 2892 U T

o
a
~
o}
<
0
b

oo
)
r'%
- (i
ﬁEr[o
s

o
_E,OR

o—gH

S oot ot O

ot 2, |

5

=
(]
—

EAFP 3= R ttE= 84 & 1317] 71 4 v} (Easier to ask for forgiveness than permission). ©] &3] &2 4= Q&=
spol4l 7% ek 2, SULE J| L} o E el HES ZAE /HAek, 1 /0] BelW ol e
Yt o] %1._710],57_ “H]'E 2B L Tl try 9t except o £ E EA A A YTLE o] HHZY L C

S} 7+ T} = wre ol o] of A x}f,iz\}i’uﬂ LBYL 2~E} 3} o v] g Yt}

expression (2@ 4]) oJW Fro® Fo|d ¢ J= AN 27h b D& W, A2 2 HE,
o, A EZYRE QM AL T3 22 e ST E X 455 Fob & AUt
te gL dojel iz Ao R, BE Qo] TS0l BAAA AL b Ut whileA W, BEA
0% A S Yt T Fol AFUTh B =& Fgolw, EHA o] obul ek

extension module (273 &) C U C++2 ZAH REY|, ulo] W] C APIS AH&3| A 3 4] o]} A2}

o
ol
-
41
X,
g
i)
Rl
4z
it
rlr
fin)
H
pech

f-string (-EA1g) '£' U 'F' & o] B ExE gHEES
TAHE g HE 9 YDAt PEP 498 & H A Q.
2

file object (3} A A|) 5 o] 3l oY A FA API(read () Ywrite () 2L HAEE)E =2
= 7”1] Eoil HJ of e}, 3+ AA = “Xﬂ 1'4/\3 2e] 3d O]‘)r"/}e ?qﬂ% A 54l A
(12 So), £2 428, dlvl=e ww, 27, vl =, 55) o gt A~ 2 S % LUt

i XS} 7“ xﬂ% g dF A ] (file-like objects)\} 2~E (streams) olgt1E B3 E]—.

AA 2= A B57o 5td AA =] A5 UL & (raw) vlol ] 2] 312, W 3] = (buffered) vfo] 1] 2] 312,
BlAE 919, ) Qe Hio]latio BEANA AAEUth 3ld AA & vt A e
open() ¥+E

ol &
file-like object (J]-° FAA) 3t A 9 njss g

finder (3}¢1t]) YZEE RES AT 20 & o a1 A= AA.
ol % 33. o] F &, F FF A7t JF YT sys.meta_path 2} T AFE3hE B A =2
Q1T & sys.path_hooks I} @A AbEh= 4 = A E 2] 3}QlH.

] ZA] 3 W82 PEP 302, PEP 420, PEP 451 o] V-3 Ut}

floor division (35 p3e4) 43 7 7He 442 141%‘6}% S U 35 Al dabaks /o
& Eol, 2411 // 49 gL 27k HAAL Ay A2 2,758 B UTh (-11) // 4
7} -2.752 W 8 -30] Holl G2 of Tt PEP 238S B A 2.
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= (AU T oY AT AEE = A=
], um,] msg<>ﬂ AFLE S QLU v 7 w4 9F v A = 9} function Al AT B AL

=]
function annotation (4= o] ;B o] A1) <= w7l W= b3k 4] of 1o g o] 4,
2

P o HolHe AWAOE P JE = A of, o] 5+ F A9 int AXHE
t

=
=]

<y
)

=

i’
fol
nH

R
K-
X,
©
ra
)
o
it
v
N
rlr
ne
L
o
M
02i

“— T

dlol5Q Aoz 7|, SA9 in

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

& o] .o H| o] A -2 function o] A A gt}

°] 71%5& AWt W o) nE o] 4 7} PEP 4848 Fz oA 2
_future__ =27t AA A me B9} T A bt A Ao} 5SS BHHT 5+ Y2 Hi

N RE.

__future_ EES YZESIL I WHFEY Fhs= FollA, A 7l 50] AA A2 Aojo 7t

<, AARE 1A 0] 7] Ho] Hl=x B 2 95t}

>>> import __ future_

>>> _ future_ .division

_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (7}8] 2] 42 7)) ©] AlLE A 9= W28 2 vhgddls A}, 5o
Az +3S 7”]5}13%3_??1‘:%ﬂﬂﬂ]ﬂ-’;ﬂﬂg I RE PAR
FA7 = ge BES AFEIIA Al 4 A5 YT

generator (AU & o]E]) Al o] E o]l olE 2 BeFLE 34, duk LAY Ho|=g
W yioid £9 9% EQUHE Aol thiuIth o 4E & or £EE A ot )
st 3l Wo) bR Al 2 Qs YTk
RE A o8 48 717 A e, o\ Fuo] A& A @l ol g o] Ejelo]E] & h= Ut o=
ol o vl 7 el e AE, AT Bol MA RETL g

il rz

generator iterator (AU #] o] €] o]E]#o]€]) A& o] e 7 e A
Ztyield: YA A SR A& St a, T XY (A HLER 7] T ay-252 2T3H)
A8 e E 71Utk Al d el olH e ol H 7t AREE, od 2o 2 B (EEntth

Mz A2k ok thul g Y eh.
generator expression (F| & o|g] T3 A]) o] €
for A AR b if Aol ol 2+ AW RAAN AH Uk AT 2

9% %52 B YUTh

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

pdg

b=

TEFEAA ST 2

]-o{r

generic function (AW & &) 2 AAS A2 T2 AS o tis) 733 o g
f o] E FEH o] AR E A=t Gag ol o8 2 Ut

)
A
A o292 €01 23} functools.singledispatch () Bl o] |2} PEP 443% H A Q.
GIL A< Qe zglE 5 & BA LS.

global interpreter lock (A9 ¢1E]Z &]E] &) 3} Hol 2 A d1}e] A EV} slo] M vlo|E 7 & 2 A5}
5 B8] 19 CPrhon SVE L AL S AU S (a1eto) 22 F AT U FBEE 2
ote) AA Bdo] FA Ao FA] A 20 el X sHE = 7hE o] 4] CPython ?@% S5
U dEzgH JAE A2 A2 JdHzEHE ds2de3str] 47 e A, o
=2 AN AAN AR FE49 B B2 AP
AT, o f B BEE L, RO A BT, GFol b A 2L AL A FA A4S Y
Wl GILE whshe % A7 9l Th £8, V0 S @ vl 34 GILE v o,

(22 © w8 55 v o) B B 1) el Sl A5 22 (free-threaded)” 21 B = 2] ¥ & 9 317}
e AL =8 AFAolA ZTREH, TR DD Z2AAN 450 A A7t A5 WEY
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Ytk o] A5 ol E SE5SE 22 7S U BERoH wheolA f A vlgol H o2 Zlew
o AR AF YT

hash-based pyc (3 A| 7] %}t pye) & % *‘& sh7] el sl G s Aol HF A AlTbo] ofd SjAIE
A}L3= ol E I = A 3t -invalidation& #Z 34 &

hashable (3] A] 7}%5) AA 7 9 1 WA = F A S 24 (__hash_ () A= 223

# l 2]
h, o2 AR A HnE 5 Yol (__eq () WAEZ B3}, 5 A 7}Ls}umzmr,} z
Tha W) 2 H] = A s 3 AR £ oHAl%kO Zrolok gt
£

A AHs A AAE A e Y Ay Wgte) W A
m%agiﬂﬂﬁ%4%ﬂﬂﬂ%ﬁﬂw

ol 2 R AA 2 A 7 U th (B12EU A B 22) 7hd AE o s

@ 4 QA e, o] AR TRE o

la‘xl s Uth (FZol v frozenset Z-2) W AH U EL 159 24 E5°] slA 7t & wf vt
Al Zhe Utk AR A F o S ad A" As AAEL 7|2 Ao A Zhe U (AH]
Al AL stas) RF a2 ra va s 3, shA 2 id () 2 FE eyt
IDLE 3}o]dZ 91353 H‘ﬂ 217 (Integrated Development Environment). IDLE-2 5}-0] A 0] 3 5= uj| 3 2hoj]
wehet 71249 B3 719 e xelel 874 o
immutable (£¥) 149 s e AA. =9 AA = A4, T4, Fee TEEUD old AxS 2
HAE 5 stk A g2 A sk Al 7”7<ﬂe WS ofof duth. WaHA] o= sl Al ghel JlofoF
ste StollA 523 4TS Futh A& =], dM e 7.
import path (YZE Z2) F = 7] 910l 7 JZE S BES 27 H8 A= F42E (EE= 4=
dEL) Y 5F. YXE 3= 5 o] F2EY HF52 BHF sys.path 2HE FUTL AU A H
7)1 X2 __path_ oEFHEZRE L 4% 9JH5UTh

A=
FECEEELE
2z

importing (232 €)) 3

i
1o
3;-_1,
)
)
M
§
N
o |
|ru
2l
Y
1o
3;-_1,
)
rx

AT A A F AL S B,

importer (Y £ E]) REL 275 81 2 E 817 % st AA; FA o 9holH ojar =1 A YU Th
interactive (c§3} %) sho] 2 th3ld A 22l S 2ta Sl AEze|E 2F2Eo A 233} 2 ¥
As ?JE“‘# AL, 574 A% 2AE B QAEP% Sk AA glo] 4] pythons A3

*ﬂﬁ( H/] =] 7ol A ’EE—“. St AL 7Fs 2 4 AsUth. A O}Olﬂoﬁe HAAPIAY 52
A7) A& EthEE v A e J‘%?Mv}(help (x) 2 7] 5HA &

mterpreted(OlE-] ZlElx) vlolE = AHAupd o EA) wfFoll I =] Ea*ﬂﬂﬂ 3R] gk, gho] A
2 At Adoj7t ot Az g E dojdUth o] A YA H o2 Ad 51dS THEA ‘E%F—L:—
Ai LS AP AR A= YUt T 220l F o 3] A7 &= A T QU H
Z g 0101—5&% At dojEg g2 /oW A F71& 25Ut tshd = Al

interpreter shutdown (QJE]Z2Je] £8) £ 53let= RS S of, sloj A e =Z g EH =
AYgsted, Bgolv o 7 T8I W R F2EF T2 =
Sy =3 7 A A7) E o
TS AW AL S+ YH T 5 = i
Aed, 270 &3t AP EC H 75 A EE 5 AV WHEGUTH(ES o= BelEy

wEol} A3 A aww
JemelE Fr F BEo U AaPEF RS B AU

iterable (°] ] 2] &) “ﬂ:lﬂ%° s ﬂd°ﬂ st EelE 4 e AAl. olHEEY d &= E%(list, str,
tuple &) Al AL B 5, dict 22 2R ¥ A IA2 F 5, 9 AAl 5, _iter_ () Y A[AS
MIAL L33} getitem () HIAEE NA A3t 2 E S 29 7nxﬂgo] 01/‘\\/]1_—/]_

Ol EL2 for FZ O AHE 9}1, ANA~E Q2 3= o2 B2 X (zip(), map (), )
of Ahg2 = 5t olE%‘ﬂ AN W S iter () o ARZ ALHH, T A H 9 olH
=¥ F YL 9 1E1E1101E%%k‘:4 ATS A AXE Futh olHHE

iter () & &3 olEl & o] E] AAE 2 %iaqv‘r forff

Al HH g o g | F rﬂ,TzéEt—%C& o] ¥ =

th. ol Bl o] E], Al A, Al El o] B = HA L.

iterator (0] E]#|o]E]) tlolEle] AEHDL FH3t= AA|. o|ElFo)EY __next_ () HIAEEHMIEHO
EQEO}“%(EE“W e next () 2 AGstd) 2EH = T %%i}alrﬂiiﬁ Yt o
o] AFe] ] o] E] 7} §1-& wj= th Al StopIteration o9& GO 7 th o] XA A, o]E] g o] E] A

o2l
lo
i
)
Y
N
Id
=
g
oy
o
M
_]n‘.
2 o
yo fl
M2

rﬂ
r{o
r[o
>
08‘*;14
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A= 2RET,0]T BE  next_ () HIAEIZEZLS StopIteratlon o 9] & tjA] € o 7] 7]k
?JHD} o] Eﬂ o] ¥ o] ¥ &l o] ¥ A ZH‘_%% FE__iter_ () HIAEZE 7P71 ﬂo] 8957
ufjZof], olE gl o] H = o] Bl gl & o] 7| = st thE o HHEEZ ‘?%0}c o] t 9] oA A2
T AFULE 83t el & oy e O]Eiffﬂo]"q% Lot I=EY YT (llst Z-2) 7" oY
7“?<ﬂL iter () ¥R AD}AY for FZo| AHEE wfjuir} AY ]E%“—HO]HE EUth o™
A= olg d o]l of thal| A 3 ste] i &td ] ol g gl o] Mol AHEH oju] 2= 015131] olE| &

EF A, W AE o] YA T HolA v ‘4“/}
typeiter ol T ZpA| sk W §-o] dF Ut}
key function (7] $4*) 7] 3 &= Z 8] o] A (collation) F<=+= 7d & (sorting) ©] 1} ¥ & (ordering) ol AH-§-=]

=S EEFEZHEYYUL 9 & 59, locale.strxfrm() 2 2A|L EF P& ==
39S e d A E U,

ojR Y W =T QA4 F 0| ofBA A oA AL Fol=AFE Alolstr] f&f 7] F4E ot
=94t} oA A5 E=min (), max (), sorted(), list.sort (), heapg.merge (), heapq.
nsmallest (), heapg.nlargest (), itertools.groupby () ¢ AFYtc}

i)

7| FEHEE tﬂ”@lfﬂ““ﬁ ol F Utk A& 5], str.lower () MIAEE Ao]x F& e
HUE 7 e ABE o Sle Itk Be A 0 . 7] o 1embie zdqoz nE Sx
O]I‘Eﬂ old A dyrc}: lambda r: (r[0], r[2]). T3} operator RE-Z A 7]9] 7] &4
A AE AlwgdUtt: attrgetter (), itemgetter (), methodcaller (). 7] &+& ?}%T_

AL-&-3l= ol o gk o]  Sorting HOW TO & E A &
keyword argument (7] 9] E 21z} <1xF & B AM 2.
lambda (Fth S&E off gro] Fal A= shte] x4 02 249 ol F gl ekl . "ot

b
et

2~
T

U= E2HL lambda [parameters]: expression YUYt}

LBYL % 7] Ao X 2} (Look before you leap). ©] T 2B} L T ZFo| L} 23] & 317] Aol HA|H o7 ALA
2 AEL AN of 284S FAFP AT R 3, B2 it Eol 2AE S Aol U
= et [ R %7301]/‘1 LBYL HH 2 “H7]7e}“H7]” Tholl A 2702 WA 2 Aol Y54
t}. o & 59|, FE if key in mapping: return mapplng[key] AAL B o, sFA 7 23]
Ao, B8 2 =7} keyE mappingol| A A AsHd A3 e 4 A5k O]E* o]t = ol EAFP
AR A TenA 928 5 duith

list (F]2E) U7 slo] W A A, I o] Bo= B35, P4 tfdt A7 0(1) o] 7] wjEof, AZ
2 E (linked hst)iv} o2 Aol mj A -FA YL

list comprehension (2] A& AZ |3 H) A/ DAY QAE AR E= YR E sty 1 A4S gAER
=8 FE 7048 . result = ['{:4#04x}'.format (x) for x in range (256) if x
3 2 == 0] £ 0914 255 Afolo] 9t A5 16704 (Ox.) 5 EFFH: £A4de J2eg
WU it 4 AE 5 A5tk Ak, range (256) o YE BE 22471 A 2H U

loader (2v) 2E2 £E3F+= A4 load_module () o2t o] 59 WA EE Bl of Ut Erj&
2E 3}oly 7} EFE Ut A4S UL PEP 302 2, 34 #| o] A~ 2@ A = importlib.abe.

Loader & HA| 8.
magic method (W] & WA &) S5 w4 = ] v]-FA A Q] v]5=3H
mapping (W 33) 429 7] 23] E A A f‘?}I'- Mapping ©] 4 MutableMapping F4 Wlo]& ZEi &

o AAFH HAHNEEE F+33= A o]y AA. 9 Z+= dict, collections.defaultdict,
collections.OrderedDict,collections.Counter & & 4 55U TH

meta path finder (W€} 7 2 9}QIH]) sys.meta_path o HAo] FefFE vpelr]. vg F2 st =
AR dEe] 3pQlH of FHAE o] Q7= AW thE U T
HE A2 3}t 7t = WA =S A= importlib.abc.MetaPathFinder & 2
g,

metaclass (W€} Ze =) Fefne] Sefa. SdA A= Fedls o) F U2 9M e wolx S s
o E5g R Yth HE F 2 o Al AAE wopA SHAE TEE A e FYth Y2
AA AT Z2 e 0*0%‘: 71 FES ﬂl*?:MDP gto] W& S BEE AL AxH
met FR2E W ke AQUth HEE AR APAE o] =77 A B8 AL Bt
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R
o
-

O EFRE M 22 2 7] (logging),

o, v
= 9z 210 A2 52U T,

Hre 2es
o V]

FEEECEE R
metaclasses o A © Z}AM|SF 8-S 3+

method (WA =) Z &2 vit] ol A o 5]
I HAEE A HA QA (BE self

~FZERHASQ.

method resolution order (M| A= A £4]) WA= 2H ¢A+= 23] 5t= <
U250 £A YT 23 2 ARE o Az Eo] AgH L7 o] 4
Python 2.3 Method Resolution Order& 2. Yt}

module (RF) 3ol @ T =2] 243} B9 S GRS A7, BES 999 ol AN ES B o F
302 25U BES 955 2] o3 spold oz 2EF

574 = HA L

module spec (2E 23]) 2§ 2ealor A8HE dze gd 4RSS Gu 9t o2 27
importlib.machinery.ModuleSpec & QIAH A,

MRO WA= 274 =4 & BA L.

mutable (7}¥) 7bH A= ghol & 5 ARt id () € A FAGUS 20 = HAl L.

o

1

[» o
L
O:

e

oﬁﬂﬂ
:Oll_l“

N
@ 3o MM

e 4 oy s
)
ol

)
52 1t

ox
Ao mjy
o
N
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o
flo ¢
oo
rlu

[
I

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

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

>>> gsys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

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

namespace (|5 57h) W7t AZE = Fa ol F2 dAY R AP U AAl S HE o) &
T (A E oA Eek oty A, A, WA o] 5 Tl dsUTh o5 TN o5 FES
WA A REAAS AU o & 591, 9 builtins.open & os.open() < 159 o] &
0] 25 FRFUL E8, o8 08 o REO| B4 FHIEAE E oA BEIA
71543 § A B4 =S YT ol & £9, random. seed () £+ itertools.islice ()
gtal 2 1 35 0] Zh 2t random 3 itertools EEO &3 +HE QSo] W HUTh.

namespace package (0] % 27t 171 2)) 2.2 A B 317) 4 S 2] AE| o] 2 v 753 PEP 420 5] 7] 4],
o) AL B A AAT QL $E A, 53 _init__.py Hdo] glomw A7
57] %) sh= tHEU )

HEEZHEAS.
nested scope (5 HE A272Z) SR FYoA H4E T2t 9.
7Fed #, 2 H A Fethe Aol F2 8] oF

FUth v R, A A4E2 A Y o5 3ol A 3L YT nonlocal 2 HFZ A5 o
2= AL =y

new-style class (7 2ElY Fel2) A F2 € el AAd ALEHID e Fda WA oA o
5. 2719 stolH MAdqAE, 23 F2oed FYav __slots_, H2AYHE, ZeksE,
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__getattribute_ (), ;2 WA E, 28 g w9} 22 gto] M FA U 75 E

N }£L51‘k 3&04"L1E+

object (AA) FEl (JEHFEYZH & 21 FF (MAE) o] Aod ZE HolH. =3, ZE FoEd
S o HFHA A V\EEH/\?JHT/P-

package (3)7)A]) AE 25 S]] 21714 02 48574 EGFE S ol d wE NG Ao,

H 7 A= _path SJEFHE} Q= FolH 7 Eqp}_
Bt A7 A & o] F FH A = BA L.
parameter (FI7H ) 1 (= WA =) Aol A F7H S 5 9l AA (e oW A5 AXE) &
A7 o= o] 5 B2 ﬁﬂEl O ZF ARSI A5
E (positional-or-keyword): ] %] 21 A} L} 7]%%}01 Z]} ERAGE 4 9= AxE AT

. 92-719)

yrth o] Z o] 712 FEj ] mi7i =g Ut ol & o] tholl A foo 2} bar:
def func(foo, bar=None):

o 1 A-A & (positional-only): | A 2T Al52 4= A= AAE AZ T Fo] S 9 A-A&
AT E Bt e 23 YA syt sHA R o @ uf i T2 9 A]-A 8w

BN
ZEZUTH (A E £, abs ().

SR
« ANE-AF (keyword-only): 71N EZ W AFD 5 Y= AAE AR FU Tk A=A E )
WA B4 9] of v A B =0l 4 ol o) h-91 A i AL <8 = 2 3l A

Aoad 4+ AdF Ytk dE =9, b2l A kw_onlyl 2} kw_only2:

def func(arg, *, kw_onlyl, kw_only2):

71851 3] (var-posiionaly: (2 o) A5 E 0] )3} A o u] WolE ol A 1 AxE] B3l
AED 5 Y= AR AAS ] deojo] AAAS A F T o A v A MS= v A5 o] 2o
« 2 oo HolA 48 4 LU, ol 2 Sof ULl A args:

’def func (*args, **kwargs):

+ P71 (ar-keyword): (FFE w1 50 o151 4 o] o] Wb}l 2 719 = Aol Esl)
AZE 4+ 9t 299 A% AAE AAEL ABFUT ol @ QS E v ARS o] Fof
x5 Qo] Fo A HogE 5 JdFUTH oAl & =0 A9 ool A kwargs.

WM A AAEE A5 B R ohU e A o] AL} A% ARES AHT 5 9
Uk,

A7} §oj 7] =, AIA9) iAWl Aholo] 1} FAQ A, inspect .Parameter 272,
function @, PEP 362% H A 9.

path entry (32 =) 47 /3 5}lE] H YRE T REEL 271 99
Bhitel

path entry finder (3 2 A1 E2] 5}eIt)) sys.path_hooks o & Fel 8 (F, 42 =2 ) o] B F
£ ololt] o, Fold A =g 2 BES e PEe du dF U

AZ JdEZ 3y Eo] FHEE=HAEEL importlib.abe.PathEntryFinder o] U3 4Yth

path entry hook (2 & QlE2] &) sys.path_hook B|AEJ 9= ZEQd, EA A2 dEZ A R
ESFeHES LTI A2 AED A & =HFUh

path based finder (3 2 7|4t 5}elt]) 713 v]e} 2 2 51oltl = & shibele, Y¥E A= o RELS 3
Z

path-like object (FE 7 AA) 52 A28 A2 2 e AR, A2F AAE A2 S ey str

Ubytes AA o] A}t os.PathLike T2 EZS T HSE= AA YY) os.PathLike Z2EF

= APst= AA = os. fspath () T 5 TEMA str thbytes Y A/2E Frr HE 5

J5 Ut} Al os. fsdecode () £ os.fsencode () & ZZt str Y bytes 2345 H 3 3+=1
}%% T A5 YTH PEPS19E = Y= Y5 th

>

o
=4

ks
R
31-4
rr
kel

E 4= e
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PEP 5ol 7)1 7% PEP= 3ol & A5 1] 19 A0 8 A% 51 ol e 2w s 2
o he 22 75 A ahe A EAAUTH PEPE AIE 71500 S e 1A% 714 A E
2AS AT ek
PEPE 78 A% 7158 A oksha Aol B @ AR 4 shol el Eof 7k 47

o
SERE RS

A e ] e el
N ERCEVE R BE RIS

PEP 1 &=z 34 8.

portion (£ ) PEP 420 o A] % 2] & 214 &, o] F 37k 3 7] A of] e]upA] 3h= shrte] v e ol £o] =
SIS0 A @ip Lol AZEE AT 75T

positional argument ($] 2] ?12}) QI#} £ H A Q.

provisional API (Z+d API) 7 APl= %= gto| B89 I A T84 B4

A, Cleislel a0 2 W o g5 S 9 el 3 AN
ST RO A TR o] FAH A b Mol Yol Qv ad WL B
Ao doj At ke AT — APIE E3et7] Mol 51 o5t 2RA Aol

A Afolvt dojd AP Yt
APIO A 25, T A T34 o]
H A= tsl AA 8=

G BF vhol nef el oW A B AR
Yok § A 82 PEP 411€ 28 F 1)

provisional package (24 2] 7] 2]) &4 API & BEA|

Python 3000 (5}0] 4 3000) T}o] % 3.x vl 2}ole] W H (¥ A 39] WjE 7} W u]#)e] o]of7| & A Ao uh
Eol3 o] Folth) °] A& “Py3k” & S0] 27| = Yt

Pythonic (3}o]¥th2) TE dojsolM ANt S5 ARSI L =5 7Ask= tial, sl o
N A AR A7 AT o AEL Aol fhe t
A A 22 ol A2 for #& AHEEIA o E 2
Qojoll = ol £7 2] 74 B0 Yem g, shol 4
AHE8E7 = ot

o
T
O

_n_

2O Y il ko i
ol gy A% o Mok fo

ol

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

o 25 e spol ok 2 ol FF Y th:

for piece in food:
print (piece)

qualified name (37318l 0] %) BE| A A3zl A BE G B Feh2, G, WA= o] 27
278 HolRL 402 PiE o] F. PEP 3155 oA 3Btk A4 G5 Sehae) Ao
A3 o 2L AR o] &3} 25U th

>>> class C:
class D:
def meth (self):
pass

>>> C.__qualname___

ICI

>>> C.D._ _gualname_
'C.D'

>>> C.D.meth. qualname_
'C.D.meth'

252 7t 7] AHSE ul, &3] BF3E ol 5 (fully qualified name)& 5 F 5 I 7| A ==
ZPAA 2R 7te Aor 2eld olF2 g ol & S°], email .mime. text:

116 Appendix A. &3


https://www.python.org/dev/peps/pep-0001
https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0411
https://www.python.org/dev/peps/pep-3155

Python Tutorial, & 4] ¥ A 3.7.17

>>> import email.mime.text
>>> email.mime.text._ name_
'email .mime.text'

reference count (312 312 2719 0j3 229 A%, AAe] B2 2474002 Woj AW, vw e 7}
149141—/], Tz §] FALZ IUtA o7 ol H I = wEH A= AR CPyth(m T3 ;A
= Ao FZ A4 E E8F = getrefcount () & FogYth

regular package (JF #| 7] A)) __init_ .py FLL 3= vjdE g g Z‘i%@ el g} 7] #].
ol wH7IA = EAL

_slots_ ez 2] Aeleln, d2Hs o 2eREES A E0L v)e AelsT Aau s A
e E AATLEN W2 ﬂe éuﬂ%ﬁﬂ%—éq"/k 217] 7]+ A g, 9] EﬂE’- 2 22 A
AHEH71 7 | 7R HoletA, MR glof U1t 38 22 oA B2 £ AAEAT =
Sud A9 e ARt Aol $0th

sequence (A]A2) __getitem_ () %—’F HAEE 33 A5 AG2E A SHE 84 ANAE A9
a3, A A2 2|8 BHFE _len_ () WAEE Aelai oelel . B Y AA2ES
ULd 2, 1ist, str, tuple,bytes 7} 45YT} dict =3 getitem_ () I __len_ ()
& A AeA T, 230l A o4l Qoo 2 7| E ALEa] W Rol AL oh e} B A
FAThe Ao 793 oF ST
collections.abc.Sequence FA Hlolx Fd A= _ getitem () & __len ()=
oA R ZHSE QA EHo~E AHYd=0, count (), index (), _ contains__ (),

AR o] 44H A H ol 2 FHD BE register () 5 AL

__reversed_ ()& F
FEREETE TP
2])

single dispatch (2 T]A3) ) 73 o] shihe] 1AL ol 7|2 A A S = Al E e Ha3) A <

slice (&glo]2) HE A~ dRE 2= AA|. SeHolaE NE ATHE F7|HS AMEHA B
Ut variable_name[1:3:5] A&, [] ¢ollAl A 7MY A& F22& U 2%

(HE 229 E) 2/H L JEAOR slice A7E A3 o,

special method (55~ | A =) sto]® o] Yol o A4S, B4 22, A3 uf ?’\lﬁ'gi TE = A
C.oEHAEE Tl EER /\] Zhskal Eube ol 2L 5 U th 54 v A =+ specialnames
of FA & =04 O]Al/]r/}

statement (F7) &4 29 E (Z 29| “EF (block)”) & FA = F2 YU 23L& T4 o] AY
71 EE AHEote o8 A 28 F9] st Ut 7F if, while, for.

text encoding (A2 E Q19 q) FUTE BEXIS vlo]EE R Q7P 3l= FH,
o

text file ()2 E 5}¢) str AAE 1 & 5 A+ 7Y A4 5, 92E 512 AA = vlo| E A &
WOl AE g & A28k 5 -5 250 & A5 ATk GAE o] ozt gt me
('r'EE='w)E 99 99, sys.stdin, sys.stdout, io. StrlngIO«] AAEAE S 4 Y5

Y.

el 2GR A & 9T 2 5 Dk 5 AR Bl A o] v e 5 £ BasAL

triple-quoted string (413 T3t € Bohed) W () o} ALWET () A A2 EAA £AD 2
The s Stz oA Eahde] St 5 S ATHAL G, o8 A ol el Zut 5]
U o 2ACZ HA) e FLWELE ] 2HLRE FAY ol RV 4 JES 81, A
248 24 GAE o) 2ol AW 4 v, SAEDS 2w 55 28 d5 U

type () shold Ao e 20| oW F5e) ANAXNE AR P TH RE AR = Fol AHUTh
AR YL __class__ o ERER AMAT 4 YA type (ob)) & DS 4 AT

type alias (3 o] 2]} ) B2 AW Aho] T 3he] WS A= ] o],

=
g ol Qelojat @ U= Basste o R UL o) S S

from typing import List, Tuple

(Th& sl AT ol A%
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(o1 sl o] A A A%)

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

pass

e el 8 97 47 s 5 95U

from typing import List, Tuple

Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:

pass

0] 7158 A3t typingd PEP 4845 A2 1A S
type hint (3 &) W, Fefa o) EGRE 9 94 w74 1wkt gre] 7w = 3

2 WMa2 A , W2 AJEZRE 9 49 3 FE+ typing
get_type_hints () & AH&3t] AN 2T 4 dFUTh

o] 7152 A3} typingd} PEP 4845 FZ3A| 2
universal newlines (U ¥ A & J7) o237 7,5% AEL nE Zol Zog olAsl: HAE iE% o
AT B g AR BA B \nt, AES = Bel \r\a, AL WAEA Bl ¢

F71A 2l AFR-of] TE| A= bytes. splltllnes () 29t o} 2} PEP 278 2} PEP 3116 = E/‘ﬂfﬂ_.

variable annotation (H* o] o] A) Hy = FHP 2 o EGHEL] o] - H o] Al
HeEe ZdaoEREY ojHolAS G uf Y2 A8 AL yt):

class C:
field: 'annotation'

Hp o H oM dWtH o7 3 SIER AREHUTH o & S0, ol e & int = 7HE 2o R
EEREE
count: int = 0

Ha o] mH o] A -2 A A annassign ol A A g o}
o] - €] o] A, PEP 484 2 PEP 5262 &

N
o,
By
ko

ol 7S AYdl= o

virtual environment (7}4} $17) s}o] /\]-&x]-g} S& Z2 o], T2 A adH oA AdE = thE F}o]
HNEE ZRIAYPEY & J&FS FA %}Ef’“ﬂ sto] A w2 ol 7| A E& A X A Y 18 o]
Eote A 7hsotA st @A o R Aejd As $HA.

venv & HA| Q.

virtual machine (7}4} 7| A]) 2= Egjojwto g
Y7t 28 dt= vio| E I =8 AU

Zen of Python (3}o] Al) sho]H T2}l Ao} a9 EE5Ad|, Qo] & o]s) st ARS8t == ©]
HUth o] 552 U3y ZEZE oA “import this” & Y ¥stH HYich

398 AFH. 5o A9 7bg AL vhol = HE A5k
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o] AT Aol st

o] A AL reStructuredText 220 A BHE 0] X Ao 2 slo] W A YA S 93] E83] A 2E A 2 a7
2l Sphinx & AHg- 8% 1T,

A9} o] B 93t EA 9 A2 sho]# 2A| 2} u}xﬁ}x]; 2 QB A ALY g Q) 7] o5}

AT, o] W ol th & %E reporting-bugs 3] o] A = } A9, MEL AYEAIR= A A L}

2o 3h oy

S B0/ Be BAE =dUG
* Fred L. Drake, Jr., 92 sto]H A A = 3o 2 o)A w2 Zrl=9] 27}
« reStructuredText 2} Docutils 29 EE Y= = Docutils ZZ A E,

u—

* Fredrik Lundh, ~2.2] Alternative Python Reference = 2 A & of| A Sphinx 7} &2 o} o]t o] & L ¢l &5 Ut

jEnu

B.1 slo]d AwAle] THAES

Aol 71l FFUth 7o Ake] RE A Q)
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appeENDIX C

oA A9} o] Al

CA 2zEgeld o4

g}o] -2 ABCgt:= Qo] o] T A A& 4] v 2HE 9] Stichting Mathematisch Centrum (CWI https://www.cwi.nl/
2+ %) 2] Guido van Rossum©l] 9] 3l 1990 o] Zuko]l W& o] F <5 Uth Tlo| Mo = thE2 AlgE9) W 23]
o] 2= A v, Guido= Tho] # o] 8 AR} o} 9) A»]D}

1995, Guido+= Virginia 2] Reston Oﬂ 21+ Corporation for National Research Initiatives(CNRI, https://www.cnri.

reston.va.us/ FF2) o A s}o] A =+ 74] 7, o] oA ozl AL 2z EY oS ZA S YT

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

ZE Jol vz F7) /\/\?JHD]-(—'—7H A2 Ao sl A= https://opensource.org/ S 22 &4

O
= 5 =
AlL). AAA oz, tf 72 (3HAIRE A F = obd U th) Jhol W vz a2 GPL S2hg Ut ofef o] 2+
e M ERe 2 ke AUt
vl 32 324 e 3| 3l a2 GPL = 3?
09.0~12 | n/a 1991-1995 | CWI yes
13~152 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
212 2.1.1 2002 PSF yes
2.13 2.1.2 2002 PSF yes
2.2 o] 2.1.1 2001-# A | PSF yes

Fa: GPLY} z&dtE A2 2| 7FGPLE o] d 2 v x3ohE S dnstA = syt EE
ghol A gholAla= GPLI 2] of 2o WA S 37/ 222 WA G A vdS w2 5 A
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gttt GPL €3 glo] Al 9lo] W3 GPL 3ol Y d T2 2z EF o] & 2¢s 4= oA & o2
A2 194 5t

Guido®] 2| £ 5}ol o] W EE 7H5 317 BE BL 9% AARAAF oA A= F T

C.2 shol el A 25kA v} 4H&3t7] 913 0|8 o

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.7.17

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

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

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

2. Subject to the terms and conditions of this License Agreement, PSF.
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.7.17 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All._
—Rights

Reserved" are retained in Python 3.7.17 alone or in any derivative.
—version

prepared by Licensee.

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

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

—~to Python
3.7.17.

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

PSEF 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 3.7.17 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.7.17

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.7.17, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.
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6.

This License Agreement will automatically terminate upon a material..

—breach of

7.

its terms and conditions.

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,.

—O0or any

8.

third party.

By copying, installing or otherwise using Python 3.7.17, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

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").

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.

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.

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.

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

This License Agreement shall be governed by and interpreted in all respects

by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.
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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
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.
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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.

o] AL sho]m Wl ETo] EEE AR £ZES o] T BAAAA T Fol T 3
59 B5dYrh

rr
)
)
rZ
[>
1o

C.3.1 w24 E9AH

_random B & http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html of| A]
delwe Sed 70 e 8 g FLch e A wEe] F4S IhE $7 AU h

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

(Th& sl AT ol AS)

%
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A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR

PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS

SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

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

C.3.2 427

socket BREL getaddrinfo () £} getnameinfo () T+ 5 ALYt} o] 52 WIDE Project, http:
[Iwww.wide.ad.jp/, A Al & HBE A2 5 Z TP F o] 5T

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

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

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

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

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS "~ "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3.3 ¥]Z7] 27 A

[>

asynchat3 asyncore BE2 U3 -2 39 AMghS 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

(Th& sl AT ol A%
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copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

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

C.3.4 F7] &<

http.cookies REL T} 28 7o) A3 E g ch:

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.

C35 A3 37

trace REL Th3 0 22 £ AHS @Y h

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

(F= sMoTAT ol AS)
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Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode %! UUdecode &+5~

o B ES e 2 7o) S E P

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

C3.7 XML YA =2 AA T2

xmlrpe.client RES 0T 28 5o AgHe wdach

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

(F= sMoTAT ol AS)
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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.

C.3.8 test_epoll

test_epoll REL b3t 28 79| AL 2FFUh

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 252 kqueue Q1 E 3] o] 2ol thal The 3} 22 Fo] AGHe ERE UL

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

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

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

(F= sMoTAT ol AS)
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THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ "AS IS'' AND

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

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

C.3.10 SipHash24

3} Python/pyhash. c o] += Dan Bernstein 2] SipHash24 211 2] & 2] Marek Majkowski 2] =& o] 3£ 3}5] o]
AFUTH 7)o &= 53 T2 W§o] 3E o FU T

<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 ¢} dtoa

C double 7} F21Yd 71o] H3HE 93 C T4 dtoa &} strtod S A|-Z3t= 3 <Y Python/dtoa.c = X
http://www.netlib.org/fp/ o] A Q& 4= 9= David M. Gay 9] 22 o] £9] 3} Yol A A 95 U Tt} 2009
d3g 16Ye] b2 9 gt o= thS 3 22 A LA E gholAl s IR 7 2FE o] syt

/*********************~k****k*******~k******************************

*

* 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.

*

*

(Th& sl A oll A%)
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* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

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

C.3.12 OpenSSL

B E hashlib, posix, ssl, crypt =29 A AL 4 A A _]—tﬂ 7} A5 913 OpenSSL
golBeje] & AHEFUTH T, AE 99} W 0S X so] 1 A X L2232 OpenSSL 2ho] B & 2] AHE-g
Z3a 2 glome o] 7] OpenSSL gho] Al AHE S 3R T

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/)

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"
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THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

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

Original SSLeay License

LG S SR I N N S N S S N S S S S T I R S N S S N I S .

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

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

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

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

the code are not to be removed.

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

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

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

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

(Th& sl AT ol AS)
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THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

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

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

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

[including the GNU Public Licence.]
/

b T R S S S N S N S

C.3.13 expat

pyexpat &2 WU E & ——yith-system-expat & FA3}A| b= 3t E3H expat A AHES ALE

stof Wl =g

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

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

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

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

C.3.14 libffi

_ctypes &AL It & ——with-system—-1libffi & FA 3R &= 3l ESHH libfli &2 AFE-S AL

shof =g Ytk

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,

(TF& sl A ol A%)
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distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

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

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

C.3.15 zlib

21ib e A2 Fol A WA dib WA o] YT es ol A e AT & glow,

AR g Stel e U Th

]

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

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

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

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

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

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

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

C.3.16 cfuhash

tracemalloc o] 9J3l AFR T = A H o] &9 F+8 & cfuhash ZZAEE 7|ulo 7 ghr}:

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:

(Th& sl AT ol A%
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* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

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

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

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

C.3.17 libmpdec

_decimal R E2 WUEE —-—with-system-libmpdec & F+A3}1A] ¢+ 3, 2 3HE libmpdec A2~ AR

& AHgstel ek

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.
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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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