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CHAPTER 2

g 4
ol JE Z e Hole F4 AT e B2 5o Fo] WA dsUTh A7) oA gl o=
Ja g
g &

abs () delattr () hash () memoryview () | set ()

all() dict () help /() min () setattr()

any () dir() hex () next () slice()

ascii() divmod () id () object () sorted()

bin () enumerate () input () oct () staticmethod ()

bool () eval () int () open () str()

breakpoint () exec () isinstance() ord () sum()

bytearray () filter() issubclass () | pow() super ()

bytes () float () iter() print () tuple ()

callable () format () len () property () type ()

chr () frozenset () 1list () range () vars ()

classmethod () | getattr () locals () repr () zip ()

compile () globals () map () reversed() _ _import__ ()

complex () hasattr() max () round ()
abs (x)

Z7ke] Azs S UTh A= A B AU QA 545 I 2770 wkskg U o

all (iterable)

iterable &) 2= 8 A7} o] W (E = iterable ©] H] ©]

ol o

) True & EF U tha3 S5 h

return True

def all(iterable):
for element in iterable:
if not element:
return False

any (iterable)
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iterable 2] R 2 & oJL FtUElE Fo]WH True & E8]F YT} iterable©] H] o] QI oM False & 8 F
Utk 23 55t

def any(iterable):
for element in iterable:
if element:
return True
return False

ascii (object)
repr() AE, AA Q] o 715 L E3El= EAL L ukEE A Uk \x U \u E= \U o] A A o] =
E A8t repr () o] 2T Al 234 H] ASCIL £ AHE o| & A| o] = an];]_ o] AL mho| A
29] repr () o] BeFE AUl 2 FAL S BELL

bin (x)
A48 06" 7} ool 2 o)A EALR MBFTh A3 £012 sl BA A x 7} who) W
int AA 7ol eH, 58 BHFE _index__() WASE GelsloF itk B /1A o] & E1:
>>> bin(3)
'Obl11"
>>> bin(-10)
-0b1010"'
ARl “0b" A AR FE, DR 92 £% Johe, b o] S AT S+ dFU
>>> format (14, '#b'), format (14, 'b'")
('0Ob1110', '1110")
>>> f'{14:4b}', £'{14:b}'
('Ob1110', '1110")

APA 8 Y82 format ()& EAM L.

class bool ( [x]
=83, 5 True B False 5 38 S8 FUTh x X8 =23 A4 24 & AHg-8te] wiskg Ut
x 7k AZ ol AU AetE M False 8 S8 s Ut 2384 o “True & S F U bool S
int (5228 —int, float, complex ZZ)2] B Ze|A~dUth AB ZHY 25 ¢ 5 5 gH5 U] o] AY
T A= False 2 True” YUTH(=E 3LE EA L)

W 37004 WA xs oA 912 AL w7 Mgy

breakpoint (*args, **kws)
ol TE X]Z“ﬂ/ﬂ AR AYsA Byt 5
I args 2 kws & IR ﬁ‘ﬂ'?ﬂq\:}. ]Ezl O F, sys.brea
Al 931 pdb.set_trace ()& TEFUYTh o ¢, o] AL A3 44-4 7% o] B pdbE A
A2 Qusar gu sl Solsby] As B =8 YR B2 dgHTh e o,
breakpointhook () 2 T2 42 dAH & O]E_, breakpoint () © 1AL AT 02 &34,
A O Ao BolZ 4 =2 T
B A 3.70] F7}.

class bytearray ([source|, encoding|, errors | | ])
MZ-E vl EvjEE EdFUTE bytearray Fe¥l&+
JUth bytes o] 7k th 129 WA =85k ofy 2 (u
AAz g o 71" 7hA Al A 2] GubE Qd WA= g

3] sys. breakpointhook () & 5=
kpointhook ( AAE 7| 3}

A A source 7N A= H 7HA th2 P o2 W& 2 7))k T

e B21Y o), ‘ﬂ-E/\] encoding V| 7] ¥ = = A F-3] oF J’l/]‘:}
bytearray () ¥ str.encode () & AF&3lo] BALE S #

—|—’A
o
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c A5, gL 13718 2, @ alelER 27]3kg Ut

o 5] (buffer) B3] o) A A BBt= AA W, ARe) 917 AL w7} vho] B W LS &7 5 e
o) AH8-E Ut

« OB 2B oW, MY 0 <= x < 256 9] AFE A FoHE o]HeBolofok s, I gHEo] wjd ]
27l WS=S2 AHg Utk

Ax7k 9o 2271 0] o] BEol FU T
vlol 8] Al A2 & — bytes, bytearray, memoryview} B}o]| E 8] 4 A X = BN L

class bytes ([source[, encoding[, errors] ] ])
A2e utol EQY AAE FAFUTL of AR 0 <= x < 256 W A B4
Uth bytes & bytearray o B8l MAQUTH 2o 2o WA =el 28 A8
ZaUth

et A QAR bytearray () £k 2ol S|4 g Ut

ol EE AA & gHE S AME S e 5 A5 U T (strings & H A 8).
vlol U 2] A| &2 & — bytes, bytearray, memoryview, BFo]| EQ A X @ nlo]E Y 3} vlo]E v A4t &
BAS

callable (object)
Return True if the object argument appears callable, F'a 1 se if not. If this returns True, it is still possible that a
call fails, but if it is False, calling object will never succeed. Note that classes are callable (calling a class returns
a new instance); instances are callable if their classhasa _ call__ () method.

W 3200 F7}: o] e Fho] 4 3.001 4 WA A A" tha shold 3.200 4 TAl =Y AE U

N £ E7F A BAE YEh & A9 BelE U o8 Sol, chr (97) S EAY
a' g chr(8364) £ At '€’ £ FFYLh ©] A2 ord() & Y.

Aol §&F W= 004 1,114,111(16 115 2 0x10FFFF) 7L X U th i 7} o] ¥$] uho] ¢1S uj
ValueError 7} A gy},

1A%

@classmethod
MAEE S WAE HBF U
Asds WA= dadot de AN, Fa S E FlaE SAA 30 A2 BG

“ 2 ©t v A = =2

Uth Sl =S ddsteid o] #4875 A duth:

class C:
@classmethod
def f(cls, argl, arg2, ...):

@classmethod F 412 &< o 78 o ] YU th— ZA SF Y -&2 functionS E A &
Ao AASE T Cor0 A Ex d2ba ) .c0 A 8 FH 22 .
RIEaLS Bl = Eal 6}1—‘?—/\1%14‘4 s Eﬁ*qltﬂﬂi?ﬂ/\“ﬂ/\itﬂ S5, 3 S
AL 0 50 3 v 9 A LI
S AN ES Cr+ B A0k A WA Eg g Uty 2258 938, staticmethod ()&
HAR
S A =) th gt o] ZHA S H HE A, types= AL SHA] K.

compile (source filename, mode, flags=0, dont_inherit=False, optimize=-1)
source 5 1= E= AST AA 2 Aotk I = AR = exec () Exeval () 2 APT 4 .
source + QU X1 E, vfo] EE == AST A & 4= s Ut AST 7“7(1]E 2+ &= o T3 A
ast g A E FR3AM L
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iV

°

a3

filename AAF= ZEE 2 3L & AlFdll of U th; ool A gA] ko™ A4 7hed e AE

o} ("<string>' o] dHlA o 7 AL EH U ThH.

mode Ab= At Adl oF 5h= = FHE A QU source 7} 32 AlF 22 FAH ] JHH
exec, dd HAA g7 P Yt 'eval', FL WY EFOE YW 'single’ o] B &
AFUTH(HHAI 2] -9 None o] €19 o g A= 284 T AHF U,

A A QAL flags £} dont_inherit = o1 73 Z 0] source o] FAsFA o] S v A AojF Ut = o}
A A e B9 (EE 5 009 49), TE=+ compile () & TEdE T HALHI Qe F4
o2 A3AdFH YUY flags AA7}F 520 A AL, dont_inherit 7} Q2.8 (2= 0) ) AH&E Aol B3 flags
AA= A=A 74 Fol A& YT dont_inherit 7+ 00] obd A= flags AAF7+ AH&-H Y T — compile

= SE3E ZE0 85 = FA4 2 FAF YL

F4 22 ojel A BRL A A7 A3 = OR B 4 At wES] 95 AFUTH Fol 7 AL

A A=Y BRSUE B future  BEY _Feature AAEA A compiler flagoE
FEZ &+ Jd54th

7} optimize = ATHA|2) A A3} +28 AT 7123k 12 -0 &40l &3] Fol2l AE|z

B H A3 S A9t HAH 52 0(F A3} §l, __debug__ °] YY), 1 (assert 7}

AAFH YU __debug__ o] ARYPUTH E=2 TH(F2EFJE A AF YT

o] T = AFYH AATFEHIER QA O W SyntaxError § Y0711, Axe) G Hlo|ETVE S0l Q=

AL valueError & 4o 71Ut

glo]lW FEEAST ZEH O 2 IA S W, ast.parse () & BEA L.

H3: 'single’ EE 'eval mode® ol  ZEE /10 EALL ATA T 0], o) = sjel A
A2 S Buof gth o AL code REAN £ EAADA FAAAE A BA a7

a17] 913k o,

AT: sholme] AST AT A oA 28 Qo] Ao oo, AST AR 2 AT ) $88) 21
B9 BAAE st A zelEt AR E DO EF wE 4+ daunt

WA 3200A W AES D W) £ S AHEE 5 S TE E3, o)Al texec moded] A Qo]
2 97 BAE Z2UA got= HUth optimize M) W5 71 27k 5 U T

W 35004 WA o] Mol source o A 'd vfo] E7} o TypeError 7 AP F YT

o -
e
N

class complex ( [real[, imag] ])
real + imag*1j 3t 713 BEASLE S F AU E34

Mt RAGol W Bas s S s u, F AR A glo] FE S o ALtk T A wAH
St A28 24D A5 YUtk 24 AAE RE (BASE EFW) 54 Fo] B 4 AUt imag 7
AeEs @ A1k 0013, A AL int 9 £loat s e A MFOT ALFHULE F A BE

AgEdE 0] E EHFUSH

Fi: BAIS S, BAEL 249 + = - AXRL F Yo 3 xS A= o H UL o &
=°], complex ('1+23"') = AZA W complex ('l + 2j') & ValueError & 4o 3 Yth
B4 gL =213 —int, float, complex 9| A A g}

HA 36004 WA ZE 2B E HH RAE LEE I3 5 AsUTH

delattr (object, name)
AL setattr() o ARMYUTh AL ARG BALAUTh B4 AA Y o= HE

8 Chapter 2. W7 st~
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kel ol Folojok Futh. o] G5t AL AL 45 BHH JEARES AA UL o &
£09],delattr(x, 'foobar') =del x.foobar 2} 55t}

class dict (**kwarg)

class dict (mapping, **kwarg)

class dict (iterable, **kwarg)
A ST E BEYTh dict AAE g e ST o] Selal B AWAE dice 2

v & — dict & HA L.
o2 A" ol AS list, set W tuple F 2 collections EES HAM K.

dir ( [object ] )

012}7]- Rod, @A A 27z Ql= o] FEY HAEE FHFUTH AR oW, s A A ol
FTESFAEYRESY B2EE SHFHILAEFUTH

AR __dir__ () FIAEZFJALHE, o] INEZF S S H =, WHEA] A EYRE BAES S8 F o

shuth o]8 A 8 A" _ _getattr_ () == _ _getattribute_ () §4E F A= AA 7t

dir() ol | EHEES WIS P S ALH el 28 5 Y5 U
AN _dir_ () L AFHA o, 5 (3H oke) AR dict o|EHELY

AR 2HE FEE +5 517 ‘A%H S t}3Uch A3 E dojR = gl AEE= T A AR = o
o, A7t ALY getattr 7%4@1 ARG o= QU

7|2 dir() WIAYSELS BE f‘féf’% AR oA th2A Fasted], 4d R E s 7P A A g
AHE B3 A E357] i &Yt

S
o
Ior

« AN BE AA Y, P 2EoE BE o= BES o] Fo] PP Yk
c AA Y EE Fes AR Y, JAE L TR o EelHE o E3} o] 29 o el HE o]
Sol AR E =FF YT
o 28] B9, B aEoE AA Y AERE o] 5, T FHL o ERRE o] F H T Fex
o Wolx FeAEY o= RE oS A2 TFTUL
A grEE dupll o2 JEPH Y o & S0F:
>>> import struct
>>> dir () # show the names in the module namespace
['__builtins__ ', '__name__', 'struct']
>>> dir (struct) # show the names 1in the struct module
['Struct', '__all_ ', ' builtins__ ', '_ _cached__', '__doc__"', '_ _file_ ',
' initializing_ ', '__loader__', '__name__', '__package__ ',
'_clearcache', 'calcsize', 'error', 'pack', 'pack_into',
'unpack', 'unpack_from']

>>> class Shape:
def _ dir_ (self):

return ['area', 'perimeter', 'location']
>>> s = Shape ()

>>> dir (s)

["area', 'location', 'perimeter']

Ha: dir() 72 UG ZELENAY MG B A9 AT A W, A5 B A
Ro T o 2 AL AT R FU 28 ol & QTS AB AL AEasl, A 52 Wi
MAE 5 QEueh o & Sol, At 22w HE 2o s o = HES A3} 2] asd ggth

divmod (a, b)
T 79 (gt ohd) £AE QAR A
572 B EuUth T Qlabe] Fol e

I B YFI|E AT Y B3 U A2 A4 H §H e
= [e) A
AL, AH}=(a // b, a % b) S T5H

%, o] & Ak& A AL lﬂm%aol ALHYTh 52
ot 5 25 H 29 A 23E (g, a $ b) 9d,¢q
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£ 2% math.floor(a / b) oA, o|HT} 1 &L F F Utk oJ® 49 Ag * b + a % bEa
o v 75Utk a $ be0o]otd v} T2 HEE 7[AH,0 <= abs(a % b) < abs(b)

7Ha g

enumerate (iterable, start=0)

dA AAE S F YL iterable & A W2, o] H o] H & o] o] AES A Y3te thE AA
Sttt enumerate () o o3 WHEHE o] #H o] E]] _ next () =
start F-¥]) £} iterable & ©)E] & o] A A FolA &= S 2= FE2S S FYULH

>>> seasons = ['Spring', 'Summer', 'Fall', 'Winter']

>>> list (enumerate (seasons))

[(O, 'Spring'), (1, 'Summer'), (2, 'Fall'), (3, 'Winter')]
>>> list (enumerate (seasons, start=1))

[(1, 'Spring'), (2, 'Summer'), (3, 'Fall'), (4, 'Winter')]

et B5 g h

def enumerate (sequence, start=0):
n = start
for elem in sequence:
yield n, elem
n += 1

eval (expression[, globals[ locals] ] )

exec (object[, globals[, locals] ]

QA= B2 9 A el A globals W localsth. Al ZH AL, globals = ) A1 8] o] oF It} Al 25 = 4
locals = ZE w53 AA 71D 4 95y

expression QA= A 9 A o] F FIHC 2 globals U locals M 2] & AH§-3Fo] ato]l 84 (7]<
Ao gy, 27 H55) 02 314 5 a1 gho] 8l U th globals AH o] A|g5] 3L 7] ‘__builtins__" 9]
%k% = A O}EEE,expressw T2 w4 8H7] A ‘41;“ E builtins® gAY o tha FxE
I 712 A3yt o= expression o] A o F FF puiltins BEO 3t EE AN A
A A TE 7o) AuE L AT locals G4 2] S A EhE 7] B A O 2 globals B A1 8] 7}
ARE-H U th —rEWLiEV} LES " S, FHA L eval () °l TEHE AN AFF ) s
A2 At md A 734011,]@ —‘Er‘?.u!‘ e ez Hugyrch o

pa

>>> x = 1

>>> eval ("x+1")

2

o] &= 4 ZE AA| (compile () BHE 213 Z2-2)E AW sk vl = AHEE 5 sy Tth
A EAE A Z= AAE AEFdUTh Z= AA 7k mode Q1A Texec'  HALH AT, eval ()
o] ¥k} 7k None YT}

SlE: A 5A ABL exec() ol o) AAFRB Yt globals ()2} locals() F= 7zt
AR AT A GA U B DI, eval () B exec () o ADFE o & ¥141:]—_

e AT £ J= S ast. literal_eval () 5 BA L.

o] T4 glol A FE 9
Qolw EA e ool
I AAH™, G5 A Y

(Eﬂﬂﬂl’\ "”“l-"z] “JJr A S HA
gl A

=
Frevd ggoz guks Aol Zldig Y
.return yield 2L exec() 4o Ag H 7=
I

o] 3lAH 8. ¥HEE 3E2 None YY)
ks, A AT Lo A IV AW H Uth globals B A5 H -, AHA
=] A

y

Foll AH&-R U th. globals 2 locals 7} F ) A A, A G} A A W0 Zhzh

Lo e Y2 2B & $8 FH U BolEo)s Ao FoA L. gdor T=EE JE= 4%, 2 9D W3 ZEE AZA
A= o 28 Y £ 328 was o gyt
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filt

clas

A E U AT L B9, locals = BE WP AA L 5 AFUTh BE SENA, A AL
22 AU 9L 79 3hA L. exec 7} globals 9 locals 2 B9 AAE WO W, L Fejs o of
298 A4Y Ay

globals 987} __builtins_ E 7|2 =S 21 YA Fod, 1 7|2 WA 2E builtins
of thet 7 Adg YTk od o= exec() o A3} Z4°ﬂ globals © o & & 2pA1 9]
__builtins__ GAYHIEAYTLEN, AYE & Z=0 ofd W AAE] AL AE AT
Sz

Na

it

3 WA globals ()2 locals () v 44 A AG L A g E S8 FEH, exec ()

2 AgE = F A g A AR Az ARg sk ol f&E Ut

Far: 718 locals = oFe &5 locals () ol A &2 2 th: 71 locals A ol T3l =7 ©]
Ales ol e UL &5 exec () 7}1:“0} S0l locals o)l ZE7FUHE A B YA Ho g
locals A1 2] & A 3] of guch

er (function, iterable)
function ©] TS B FEiterable 2] S A EZE OB H o] H & LE YT} iterable & A] A2, o] H o] A&
A Q5= Al o)y = olEH d o] & 4 YH YT function ©] None o], 5371 71 G U}, &,

A A Q iterable &] 2= 8_5:7]- A A" Yt

filter (function, iterable) <+ function©] None ©] o}d uf A& o]g FTHA A (item for
item in iterable if function (item)) I}, None ¥ W] (item for item in iterable
if item) 9} 55 ol Fo Al L.

function ©] AR EHFT = iterable 2] L AE L T8 F = AHZAQA 4= itertools.
filterfalse() & RAL

s float ( [x]

SA EE AL 2 RE 452 B0 SHF U,
; K
\l

A7t Aol W, 4R+ E TP o 33, A Moz REv)l o] e Mejdoz Fuoz 5
HAd 5 dFUh A9A REE e B A5 gFUY 1+ REE AAEE ol oprd
d P 77 51k 912 NaN (not-a-number) = % EE o] RIS Ve BAD I 5
AU B A&, dd2 g3 Ao 38 A4S AAT F v £ weteF gyt

Slgl’l = "+" ‘ w_mw

infinity = "Infinity" | "inf"

nan = "nan"

numeric_value = floatnumber | infinity | nan

numeric_string = [sign] numeric_value

o 7] A floatnumber += floating of] 28 H sto]H A4 2|5 B FAJUTh /a2 FA = T84 o&F
ob A, 91 E £, “in”, “Inf, “INFINITY” % “iNfINity™ = 2 o] 2-2bohol tho 5 85+ 4244/ oh
D87 GO, A A% L A (hol o) $5 25 AUE Yol L2 U g A A7)
wirE ] Ut o1 xp7} gho] A float Y E Hlo] U, overflowError 7} A g T}

AulA Q) gfo| W AR x & A$, float (x) =x . float _ () 2 YId3ch
AA7F FoA A o, 0.0 & B FUTH
o

11
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>>> float ('+1.23")

1.23

>>> float (' -12345\n")

-12345.0

>>> float ('1e-003")

0.001

>>> float ('+1E6")

1000000.0

>>> float ('-Infinity")

—-inf

float &2 5= A+ & — iny, float, complex ©l A E = o] J54Y )
WA 36 WA TS DE Y AY £48 DEL 25T ¢ AFUT
WA 3704 WA xE oAl 914 A& w7 Hedyoh

format (value[, format_spec] )
format_spec 2] Al o] W}, value 5 “EWH” T O Z HES T format spec .4 3 A
ol of &R vk, th F2 o] WA ol sl AHSE = T 2" 2ol A5
712 format_spec & Wl A Dol W YWA O F str(value) B TEE AT TS EHE FULh
format (value, format_spec) o] T3 T = % type (value) ._ format__ (value,
format_spec) & WAEH =4, valued _ format__ () HA] AAE A ALY

E A yth WA= Ao object o &35t format spec © A, format_spec ==
Qke} gho] EAFE o] ofd 7§‘r TypeError o 2] 7} A g ).

ok
=)

=

2

32
N

52

WA 34004 H7: object () .__format__ (format_spec) = format_spec ©] W1 E2}F o] o} d ¢
TypeError & °] 2] © A1t}

class frozenset ( [iterable] )
M frozenset BAE S8 F =], AHA O 2 jerable ol A 7FA & 845 £33} frozenset 2

A=
Y& Zg AUt o] Zg 2o st AP A= frozenset I} ﬂ?j’ 3 — set, frozenserS H A Q.

o} 2 Ad ol A$ set, list, tuple Wdict I 2d collections EES HA Q.

getattr (object, name[, default] )
70171 o £ 9] object O] Ee) HEE B 5Tk name & BALQo| ofof Gtk £AAo] A7 ol =
ZHE F oo o] Fold, Ate L AERES FYYth o & £0], getattr (x, 'foobar')
€ x.foobar & FEHUL. Y A EFET} QLOH, default 7} Al 5= = 77 T gro] Hb&E 1L
O8] o AttributeError 7 AU h

globals ()
A A AE HolE= U= 92 E S5 Uth ol A2 34 @A 289 91 dUH
Clas EE%HH/\EHMW Ol EEL IAES TESE BEo| otde} 2ZE0] BoH BREYUTh

hasattr (object, name)
AA= AA 2 FAE YT TZ}°E‘°1 AA Y £ F st ol g ol A= “True o] 1L, 1E X
¢to False 7} UL} (0] AL getattr (object, name) & S&3}3 AttributeError S &
A Z|=AE B AoR FEP Y

hash (object)
A HAF= =HFUT A7 A= F). AAIF2 A
whe] v W sk o AR Ut Z2ohal v E]%f P e ds
2ol o) e AL 2 A% 135U Th.

(L o

2: A2Y _ hash_ () WAEE 7} AA| Q] A%, hash () = E
3 S At gl = Aol FoFA L. AMET YRS hash_ () 2 EA L.
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help ( [object] )
W =g Al2dS T2dUS (o] T4 3y A A AdUTh) A7 AT A ko,
APz ZEoA 3ty S22 AlL"H ol AZFE UL AR FAE ol EA4E2 285, &,
SUS, MAE, 719 E me AHA FA9 o]For 23]H I, =T A o)A 7t Z& AAE Y-
AR ke E 5o AR E, AR o] 3t =22 5 o) x| 7k BE o R oh.

help ()& BET W, 49 W W5 BEo] LA ()7 TAH @ =
Agolehe A€ o muth AT UL, 92 A8 7l Mol o8 FAQ B¢ A2 3 A

o] g site BEo] 93] WA o5 T2kl F7-g Uth

¥ 3400 4 W7 pycoc 3 inspect 8 W7 AL FE 8 ATUA7L oA B 2B H ol v U
0] 9122 o v ok

e

hex (x)
5800 HFAL B 2B 165 EALDE WA Th x 7k shol 4 int A7t bW, A2
EelFE _index_ () WA=E Foshok Uitk @ 74 of:
>>> hex (255)
'Oxff!
>>> hex (-42)
'-0x2a'
A58 UEA EE 282 16052, AFAZ AAY 1t Fel2 Ageted o e sus
Q&ﬂﬁmﬁqq
>>> ! ''$ 255, ! ''% 255, ! ''% 255
('oxff', 'ff', 'FEF'")
>>> format (255, '#x'), format (255, 'x'), format (255, 'X")
('oxff', 'ff', 'FEF'")
>>> f'{255:4x}"', f£'{255:x}', f£'{255:X}"'
('Oxff', 'ff', 'FE'")

A S WS- format ()2 XA L.

ALdg A4 162 AHEA A4 2 W85 Y int () E HAR

Far: floatol] e 1637 FAE B8-S Qo8 W, float.hex () PINEE AHESHA| 8.

=
r [

d (object)
AR 9] “obol e E" & FeErh. o A AR 57 59k R ASHT Wk A Lol B & A5y
th 490l AN A g F A AAE 2L 1)) @ A 4 AT

CPython implementation detail: This is the address of the object in memory.

input ( [prompt] )

prompt A7} S1o.W, Foll Y £AE Fo)A 9 £E T FuTh 18 The FoE Yol A
< 1, FALE A (£ 22 & vhE SAE Al A E8F Utk EOFS 9od ForError
E do Yt} o:

>>> s = input ('-—> ")

--> Monty Python's Flying Circus

>>> s

"Monty Python's Flying Circus"

o] st HRAFN2EE 75 Al

o

readline RE°] ZEH YUY, input () & IHAS AFE
F A

class int ([x])

13
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class int (x, base=10)

ZAUEALx 2 R HE A AL AAE SHFUTh AR F A A ko a% ZYrh x
7} _int_ () & 72,46}111 int (x) ©x._int_ () 2E8€&Uthx7}__ trunc ) & A5t
W, x.__trunc__ () EEHFUT A5 A% o] F5=0 Fal AFUTH

x 7F =27t °P‘4741erase 7} Fol A A, x b

= BxY, bytes, & _-_L bytearray Q2H Ao o dl=H|,
R4 base 2] 1nteger literal 2 e oF St} A ElZ
Y 5 93, GFAE T XY 5 dFUTE IA5n ZEHE 2004 n- 177}%1«1 AR %“*El o,
a oA z (£ A oA z2) 7F 109 A] 35 Apo 4 = 7Y libase 1094t &5 += g0
F2-36 94Utk TEojAM S HEHE A, A4-2, -8 H-16 e Do = AE A O 0b/0B, 00/00 E=
0x/0X HFAF B8-S 4 A5 Th baseO = EJE*J+£7‘OI sl A ghehe ool 7] wioll, AA 3
+=2,.8, 10 E=160]1, 28 A, int ('010', 0) = 2H}EA] A Tint ('010', 8) WHlolyz}t
int ('010") & 2v5 Yt}

Ao 5:—%} & — int, float, complex | A= o] JHF YT}

A base 7} int & 9 /\E*/\ﬂ- o] 21 base A 7} base.__index_ WA EE 7}A| W,
FTE Q7 A LA EE SEFYUTh oA A WA A= base.__index_ Hj4ld]
base.__int_ 7} AFRH IS YT}

HA3GANAA HA: T gEHE A A2 L& 283538 5 g5yt
WA 37004 WA xE oA 912 A v WA Th

WA 3.7.149 4] X : int string inputs and string representations can be limited to help avoid denial of ser-
vice attacks. A ValueError is raised when the limit is exceeded while converting a string x to an int or
when converting an int into a string would exceed the limit. See the integer string conversion length limitation
documentation.

Ho=, g Hd (/\]—o] of W Qo))+ T - E oo

ai

"E

isinstance (object, classinfo)

Return True if the object argument is an instance of the classinfo argument, or of a (direct, indirect or virfual)
subclass thereof. If object is not an object of the given type, the function always returns False. If classinfo is a
tuple of type objects (or recursively, other such tuples), return True if object is an instance of any of the types. If
classinfo is not a type or tuple of types and such tuples, a TypeError exception is raised.

issubclass (class, classinfo)

Return True if class is a subclass (direct, indirect or virrual) of classinfo. A class is considered a subclass of itself.
classinfo may be a tuple of class objects, in which case every entry in classinfo will be checked. In any other case,
a TypeError exception is raised.

iter (object[, sentinel] )

ol o] Bl AAE ESFUTh A WA AA= F AA AApe] EA of Fof whef v th=A s A

Utk % 9 Q27 90 W, objecr £ ol Bl o] A EEER ( iter () WAS)S AR5 A4
AR )AL ND2 T2 EZ 00 A A Zshe A5 AAE W= getitem_ () HAE)E 2 Adof

FUch olHF Z2EF F oHF AR A Y3}A ?%2“4 TypeError 7k oy gyt 7 AR QA A} sentinel
o] F=o] AW, object = &2 B olo]oF FUth o] B e A= olHA olH = __next_ () WAET}L
3 =9 wulc} oz} 0] object & T E3 T} ‘ﬂ—%% Zko] sentinel ¥ X O, StopTteration< 42
71, 2P A oW e EHF U

olE gl ¥ = HAl L.

A FEj ] iter () O AVHA FET S8 BF HTE UEE AYUH AE E0], violv =
tlol e o] & std ol A 5t d o] 2744 A & B= 7YYt

from functools import partial
with open('mydata.db', 'rb') as f:
for block in iter (partial (f.read, 64), b'"):
process_block (block)

14
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len (s)
AA e Aol (F&E PE EHFUh A= AIAL (EAE, HIolEG, 7L, 2|2E E&=range 22)
EE A (G, A EE B Y3 2e) 4 F dudoh

class list ([itemble])
Shrol 7| Bk, 2| AE QF A A —list, uple, range | £ A E AAE, list = AAZE7PA A DA
Iy

locals ()
AR A A2 HolES
T W Af AL E =Y

® L
N
=

rlr
14
Re
=
AC)

it

N

>

o

K

fift
v

in )
<
=

f—

o)

Q

Q

b~

0))

o,

o

1 >

g'l__ =
Ak, Zefs EFoA 3T s 284 Utk B

map (function, iterable, ...)
iterable 2] B.= @50l function & A& 3 T 1 A5 2T olH e oJHE e F UL F 7} iterable
AA7F AL E W, function = 1 4~ THF 2] JAALE Wolsofof 3lal BE o|E el 2o A WL R AlF5H &
g2 5o 488Ut e ol HH R 49, olHaolHE 14 AL dHG R BF 2R W ¥E
Utk & o] o) n QA EZ 2 v X H Ao, itertools.starmap () S HA L.

max (iterable, *[, key, default] )

max (argl, arg2, *args[, key] )
iterable ol 4] 713 2 g5 o)L 7) o] o] 914 B Abg 2 AL B FTh
Sl 912 9127} A FH B, 22 o] E] ] 2 o] o] of FTh terableo] A 7P 2 F5-2 FelF Tk,
TN 0] A AATF AFHE, A AR F 7 E AS EHF YU
A A E-AE AT A QLU key AL List.sore () o AEHE AR B A%
A FE AR I default A A}+= A|FH iterable o] ¥] ] &= A == AAE A A FUTH
iterable ©] ¥ o] Q131 default 7} A| = A oM valueError 7} YA g o}
oe] FFo] HUglold, T+ AL ¥ FES FHF UL o] A2 sorted(iterable,
key=keyfunc, reverse=True) [0] &} heapg.nlargest (1, iterable, key=keyfunc) Z&
eriE Ad gy BE £ ABALS AT
WA 3400 F7}: default 71 =-A & Q1 A}

class memoryview (obj)
ARE JAAZFE gt “w R §” AAE e UTh AAS AEE= w22 7§ & 2A 8.

min (iterable, *[, key, default] )

min (argl, arg2, *args[, key] )
iterable | A] 7} 22 FFE ol L} 7 7)) o] 9] AR F M A2 AS =EFUTH
BHLES] 9 A QA7 Al F = W, 1A o] Ef 2] & o] o] oF Fr T} iterable ol A 7} 2H2 FEZ =1
th 5 7 o] e A AR AFE W, 4] A F M A2 AL EHFYh
A 719 =18 QA7 F A A5 YT key A= 1ist.sort () o ARSEE = AT & A}
A TS A AT UL} default Q1A= A F-H iterable o] H] o] = AL 28 = AAE A AT UL
iterable ©] W] o] Q131 default 7} A& A 42 valueError 7} 2T}
o FHol Lol T-E AS Bt FEZ EelF UL o] AL sorted(iterable,
key=keyfunc) [0] 2 heapg.nsmallest (1, iterable, key=keyfunc) Z<& 2 AH oA
AREEF}IALES FAFY
WA 3.40) F7}: default 7| N =-A -G AR}

4

)
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next (iterator[, default] )
__next__ () I EE &3} iterator | A th FES
] o

Ao 2853, 38R FOW Stoplteration & 423

N,

WU th. default 7} 3] A 4, iterator 7} 112
.

°

class object
A 71F Sl AAE SelFUTh object & BE ZFU 2 Ho]Ax S AP Ut BE oA Fef2 9
Aargro] FF5AA HAEE 7HA L Y5 U o] e dAHE Bols oA syt

Fil: object & __dict__ & A A &sUth dEA, object FE|2e] AAAEH Ao ¢Jole] o]E
HRES AL F Adsyh

oct (x)
58 “00°2 2ot 85 AR BT T A3 SukE shol W @A Ytk x 7} shol A
int AA| 7} bW, B4E EHF = __index_ () WIAEE AYsfoF Tt o & =91:
>>> oct (8)
'0010"
>>> oct (-56)
'-0070"

A48 ATA007 QA Gt Pl 804 BAAE WS Y, e P HE AT 4

A&k

>>> ! ''% 10, ! "% 10

('0o12", '12")

>>> format (10, '#0'), format (10, 'o')
('"Oo12', "12")

>>> £'{10:40}', £'{10:0}"'

('"Ool1l2', "12")

2B W -&L format ()2 HA Q.

open (file, mode="r’, buffering=-1, encoding=None, errors=None, newline=None, closefd=True, opener=None)
file e A1 AF 52 47 & EAFVTh HAS @ 4 g™, 0sError H AU
file & A kS| A= (AT B2 BA Y AR ol ATAA ) S A= F AA Ak, 3 5
o A4 oty AHEH AU (3L 2T HE 7} o) A W, closefd 7} False 7} obd 3, B /0
F

o) e

i
ol
B

Mg Ao >

o 4o Mo
e

e}
FU2 A2H oA,
2E R E| A, encoding S A A

= AF Uth: @A EAL JAFZF S 7] 98 locale.
getpreferredencoding (False) 7t SEH Ut (G Hlo|EE S ¢l 28 W vloj g REE A
&3l encoding & A 8HA] ks UTh) AR 7He 3 REE The ) 25U T
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=4 9

T 1892 GUT IED

| 2718 9% gUt, H92 94 Ag

| SR Y e /18 0 2 GuUth o[ H EASE A ele AAFIE
o [ 2718 0% Guth o] EASE A5 $9 Zof SlE gt
o | Hpelu g WE

"t | 92E BE (ED

T [ AN@N A2 8o E AT FIe g

B REL r QUIHEAES 9t §O02 Guth 'ret o F2 o)), uholu gl ¢97]-27] e
5, BE tuib’ & DS QA 0ubol E2 AFUTE 'rib’ & A=A 943 319 Gy ok
5&

Overview o1 4 A R50], 3ol A€ vhol V2] o} 22 VOE 78 i th vho] U 2] BE (mode A7}
b g FFFUD E 9 AL LS 7Y glol bytes AAE BHFUL GAE R E (72
Zk, == mode Q1AL 't 7]—_‘_‘:, = EEH A=, FUo] YLo] strz ulgE =g, nlo|Edo] T HP=
3]3]4?_] ol I ol F A encoding & AENA HA UZ= HYth

588 F710) RE EA U7 lH UL o AL HE ol d AR Qlon], A H Ao BT
oJAolE= HAE REoA FUHA = d 7S A=, glo] A 3.0004 7] & 5% o] F 5y
AFA 8 W -2 newline Ml 7] H4-2] AW AE I RSHA AL

£ AAS B2 ah Aol S E5HA e oh ZE A2l shold Ao
ol 94k

buffering > W 3 ¥ B AL 473t AMEE = AHA Uk WA PE el d (Hfo] v g x|
AeE38) 05 Ao, & MY (H2E RE AT AR 7}%)% Ageteid 18, 14 37 33
HHE A HE 2 375 vl E B9 &2 AT A4 > 18 A2 T YT buffering A A7} A5 A
Ao, 7|8 W ®) L o33 Zo] e Pyt
« vlojy e st 1A A7) A2 W g FUth W] A7]& 3R R “BE 277 E 5195t
I AT AF A QA WS AR S|A MBS 3 0. DEFAULT BUFFER _SIZER Z W Ut}
B2 AlaF oA, W 3= IR O & 4096 = 819280 E A o] YT

o “Ui3}” A AE 5 (isatty () 7} True £ 85+ 392 E WAL S AU o
g~ E 52 vpol g 3tY ]‘:HOH-AOH/H A A AZ AT
encoding 2= 314& I Y3 AY AT G3= d AALSHE AT HY oY UTH HAE BTt

/\]——Q—OHO]: stUth 7|2 @Y L =Y Zo gk th= Z] W (locale.getpreferredencoding () ©]
EeiFE ), sol Aol AATE G A5 & R BT 5 YFUTE AUT £ ATY H22

==
errors = 139 Xt 7 H o2l & A &+

P AR ARA BRI, ol 2 2
£ A 5 gt ke T2 ol A2 71k A BB o Handiers A LB e, A
codecs.register_error () E SEH o|#] A g 7] o] & A AL 5 JdS5Uth EF o] 2L tHe

7 25U
- 'strict' & 939 o7} Y B valuebrror o9 S AN AU TH 71 B2k None & 22

B3E Hoh
* 'ignore' £ oY E FAIGUTE AR o2& FAISHE vl ol B 7 EAE & ol o8k 2.
=1

29 vl 67} 9= el S vhA (20 9 22) S AA U

e 'replace' & &%

. surrogateescape' = U+DC80 1| A U+DCFF77]'X]-/] FUZE A AME F99 ZE ZJAE
2 Ary H}o] L}E}\@qu} HolHE & uj surrogateescape o & A2 7] 7} AH&HE H,
o] A9l = EAESE Ao HolE 2 ¥ Bolghith, & 4+ Qb QR 51U el F )
U
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* 'xmlcharrefreplace' + 390 & o T A LG Uth AT o] A DA ghe= FA= A -
XML 2} 22 s#nnn; 2 AF Yok

* 'backslashreplace' & ZX A to|HE o] § SefA] o]aA o] = Al AL E DA o}

+ "namereplace’ (944 Qo] LW A AFUThE A DA = BAE \N(. ..} o] 2A0)=
AA2z A G e

newline & 519 A % 7 BE L 25 5 412 Alo] g h (H A= BE % 2§51 Th. None,
et et B\ Rar A 5 Sl o o 3 2ol 2 T

e 2EFA A JHE ¢S ull, newline ©] None o] W, FUHAE & @7 R=7 A Ut
Sle &2 '\n', '\r! B \r\nt 2 2 S glon, 2700 BeF7) Ao B \n' 2
g 1740]""] WA Edd R EJE}E]X] = 2 ﬁrE]X] A A=

T Z Aol Al vEgkg Ut ‘—/} 053}%}01‘5,%}‘? Fol EAE 2T U, & 22 gy

| 92 A2 TS A A S HF U

« 2EJ 285 & uf, newline ©] None o] ¥, EE '"\n' & Al2” 7|2 & FEA os.
linesep 2 HEH U} newline o] '' == '\n' o] ¥, H3}o] o] Fo] A R k5Tl newline |
o2 F823 3o, 20l = B E "\n' -‘jrz} A EALZ HEg Y

closefd 7} False ©] a1 3} Ué Al g DV\E’-%]EV}TO%N A, vt o] @8 uj 319 3t Y ty23HH
7} e QA FUth 3d ¥ o] Fo] AW closefd & True (7] 3h) oJoF FUth 218 ¢komd of g7}
A gy o}

FHES Openeri Agste] Axd 2 —LLﬂE AHEE g AdFUTh Y AR E SISt Y ta3
HE = opener £ (file, flags) &2 SZ3H A 5 UTH opener = €9 3+Y t2IHEE vE8l of ot
(opener || os.open & AE3E 212 None % Asles A vt 758 Y3 A

Mz S0l ud e Al<: Bk gt

th ol Fo A Tl elo] AThA A Qe A7) 3 os.open () B dir_fd WARSE AHEF
Ik

=

r&

N

>>> import os
>>> dir_fd = os.open('somedir', os.O_RDONLY)
>>> def opener (path, flags):
return os.open (path, flags, dir_fd=dir_f£fd)

>>> with open('spamspam.txt', 'w', opener=opener) as f:
print ('This will be written to somedir/spamspam.txt', file=f)
>>> os.close (dir_f£fd) # don't leak a file descriptor

open () Tl &5 HPP}Q o AA o] P2 Heof oEdUTh open() o HHIAE RE("w', "1,
'wt', 'rt', 52 BLS = AFRE Y, i0. Text IOBase & AH F#2E %Eﬂﬁ@ﬁ]—(—?xﬂ%
O & jo.TextIOWrapper). HH P2 T7 violye] RER 3dS of & o AHREH = 47, B8E =
Z# 2= io.BufferedliOBase & AH Z#2dUth A& 2= opFgyct: ¢17] vloly g
‘:”:"ﬂ/‘i‘_, io.BufferedReader & &8 F YT} 227] vlo] g & Bl 2 0] 7] o ]Lﬂﬂ REA &,
io.Bufferediiriter & B8 F 1, J7/27] REI A&, io. BufferedRandom 2 E=8HEUth o
HY S A, FAEF, io.RawlOBase & A B F X, io0.Filelo & 8=t}

fileinput, io(open () ©] AAH ), os, os.path, tempfile, 181 shutil & -2 35t A g
EEEL HASL.

WA 33004 W7
- opener T W57 27 AT
- x BEZEAE Q5T

* T0Error & Yo AZFUTLE o|Al& 0sError & A YT

18
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AUuE7 RE('x")E o= FYdo] o|n] 2R, o|A| FileExistsError

SEEFERICEE
» THe o)A 44 B7bs BT

Deprecated since version 3.4, will be removed in version 3.9: 'U' 2 &,

H A 35004 WA

- Azd Bl A YE H T AT A 77 el 92 HAA A A O, o] G4 o)A
Interruptedirror 198 Yo7 B Al2H 55 S AN EFH T} (o] §2 PEP
475 2 B A Q).

* 'namereplace' % X877} 715 5 YT

W 3.6004 HA:
e 0s.PathLike & F&3l= AR E WolEo|=E A Qo] 71 A5 Yt}

e A= oA, 2L HHE I io.Filel0 7} o} io.RawIOBase & A B EF 27}
nkgkE 4 E U tth

ord (c)
3t Y I E FAE YEY = x}@‘ Ol FoAH oH A FUZE ZE ZJEE UEHY =
ArE 285U & E9],0rd('a") E AT 97 S N3 A ord('€Y) (FR 7]|Z)E 8364 &
QESg U T} o] A2 chr () 9 HPHP‘HD}

pow (x, y[, z])
x o yAFAFE S Uh e 7t e A x Iy AGATY BEE 8 EF Ut (pow (%, v) %
z Bt} o w2 A WQHEH T7H4 AAF P A A pow (x, y) & 74‘;%11—’& A4S A8 A
FoPUTh x *x
AAE= A 010101:%%4 3 A4 R o] e G4, o] F ke ?i/&ﬂoﬂ st Foj A f 2 o]
AGHUth int I AAAEY] A9, A= F HA A7 571 obd $h 3] AR} 22 I (oA
Fof)o] Futh THMH A7 S+ BE QA7) float 2 W 3E 17 float A7 AEdg Uth o9&
£0],10*%*2 =100 < ¥H3H3} 1@ 10**-2""£"70.01 & RERUTh & A A2 S5 Al HA)

0,

e Aekefof AUt : 7F A= B9 xRy = B3 010401:6}L y i 227} ofu o] of STk,
print (*objects, sep="", end="\n’, file=sys.stdout, flush=False)
objects & A AE ~E T file 2 |, sep B FEH L end E F ol EJ YT AJTHA, sep, end, file W
Sflush = ‘?}E/\] 719 = oz} 2 A3l oF Tk
BEH I E QAR str() o] 5ol AR WEE F AEY| 2
Holl Ut sep I end = BT ExGolo]oF FUTH None & 4% §
S AT objects 7 FOI A A kW print () = end T HUTH
file QA= write (string) WAEE 7k AR o] of gt EA)eHA] ek At None O, sys. stdout
o] AHH U AT AR HAE AL E WEE 7] W) R, prine () £ kol e] BE 59 A
2} A A = gl Uth ol & Y= Al file.write (...) B AEEYTH
=59 W g o= dUEH O = file of] Y&l AR S AT, flush 71 HE AA7F Fo|H AEHo] ZFA=

ol=dl,sep B2 TFEEH L end &
A=, 71 23S AFE st =

B 3304 A : flush 719 = QA7 374 5 U Tk

class property (fget=None, fset=None, fdel=None, doc=None)
Z2 e olEREE S8 E YT

19
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feet & AEPRE 2 A= F5JUTh frr & o EPHE ke AAFE FF YU fdel & o] E 2
RE QS AAsH FH AUt 18 T doc & ol 2 HES] FAEY L wE T
AP A AL BelH o EPHE x 8 Fo sk AYYrh
class C
def _ _init_ (self):
self._x = None
def getx(self):
return self._x
def setx(self, wvalue):
self._x = value
def delx (self):
del self._x
x = property(getx, setx, delx, "I'm the 'x' property.")
c7bC o A2~EA, c.x = A E(getter) & T &30, c.x = value = A E| (setter) & T E3}17, del
c. x—‘ﬂE]Ei(delete —‘;: =3k
Fol 2 A% doc & TR AL SN EARES] F2EGo] DT 19 Lo fee of FAEF (Y
)°l EAF U o] Z A 8t¥ property () £ ¢ ]lffﬂC'lE% 2 ARGSte] 97 A =2 A EE gA
A2 g
class Parrot:
def _ init__ (self):
self._voltage = 100000
@property
def voltage(self):
"""Get the current voltage."""
return self._voltage
Gproperty HZ#H o]E & voltage () MIANEE Z2 0|59 ¢7] A& AEGFE st “AH" =
v} 11, voltage ] T 3F =2 E B2 “Get the current voltage.” & A 7 ?J’l/} D}.

=2 9E AA & v =
Ao gee g adgoe

7T =
Uk

O] 2 A& 4= 9= getter, setter W deleter WA EE Zt=0|, 3T
HEr=E ’é@?}ii-ﬂE]J AHELS ?1‘5143}- o] AL

Az 7Hg & Ay

class C:
def  init_ (self):

self. None

_x

@property

def x(self):
H””IVm the T
return self.

r mmn

x' property.

_X

@x.setter

def x(self, value):
self._x = value
@x.deleter
def x(self):
del self._x

20
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o] =L R WA o)A} B3] BE U FAAA FLSol Ao =2 E (o] B9 09 2L
22 AHg 3ok FTh.

W3 Z 2 9 E A= AR QAo S D8l fget, fset H fdel A EZHEE 7FF YT

WA 35004 8A: o)A == HE MA L] EAEF o] 27| 753 T)

class range (siop)
class range (start, stop[ step]

S48l 7| Bt} range = AAZE HY A DA S —list, tuple, range o) AHEHA 2 B AJE A ¥ <
U,
repr (object)
AR A s RS AN EALES SSFUTH B2 P, o]l g eval () ol A2 =2
4E e A AANE AT BALE AL N =G, 19 oW RAL AH el o)
NB5 3T AN 1B F2E ZYAE 2o duESdEne He AT, T
__repr__ () MIAEE AYdt o] g7t Adxdro s EeiF+ AS AT 5 dFYTh
reversed (seq)
q olHdolH & EHF U seg v _reversed_ () WA EE 7 AU AES Z2EF
(__len_ () HIAESL}0 oA Al &St B4 AAE W _ _getitem () HIAE)S A A3t 4
Ao of ot

round (number[ ndigits] )
number Z A~ 57 T2 ndigits AP EZ W23 ZS 58 S YT ndigits 7F A k= AL None o] 4,
dH 7HF 7k A4E EHF U
round () & A Q8= WP A, g2 109 -ndigits ﬂ_xﬂ“‘J 7+ 7}7}"— W2 e EH g U
- HH?ﬂ—‘ﬁ—%‘O] Mo, R H 2 A AE YT S £0], round (0.5) 2Fround(-0.5) €
EXF 0903, round(1.5) &2 JYrth. BE A2 ndigits Oﬂ -rriﬂl%f%(ok’\ == 297 ndigits
7} 2§ 2k=] At None ©] W, H}ﬁfﬁko 7‘4/\?:]‘4‘:} 237 ko 9Bt Fh2 number 2+ -2 3 YU T

2 ulA 9l ufo] A A A number & 39, round = number.__round__ °f] Y Ik

23 floatol] i3t round () o 2L AT TS 4 JdFUth: o & E9], round (2.675, 2) &
68 Aol 2.67 & AT FUTH o] 2 W 27t opd Y th: 2 4K AgTHloatZ 23] £HE
fe3]
BA

=
2. H H
T flthe A2 RE 2= 24 d YU AAE A H = tut-fp-issues £ H A Q.

class set ([iterable])
A set AAE E8FUth AE A 2= jterable ol A 7HA & 845
o] Fef o] et HHA = set D AT & — set, frozenset = B A
=

ZE5UTh set 2 WA 2R 2Pk

=

2
2 Aol A WA frozenset, list, tuple R dict F| A~ collections BES EA L.

setattr (object, name, value)

o] A& getattr () FFAYUTH AR = AA, EAE D A9 YUt BALE L 7€ A EYRE
EEMAEHFEY o]F5 AART 5 Y5 UTh 9] J—’Ft AR 7} 8188k A5 ahg JEFRE]
YgFUrch o & Eo0], setattr(x, 'foobar', 123) &x.foobar = 123 45%1143}_

class slice (stop)

class slice (start, stop[, step])
range (start, stop, step) ol Y& AAH AdA AN EE JENE= £Sefo)l 2~ AAE %angq._
start X step O]X]-./] 7]£§}g° None Yt} &gt ]_ AR = A QA ZF(E= N REIHS B
starc, stop ® step © 917] A8 Hlo|H S EREE 25UTh TE WA 5L Gath
“12] 1} Numerical Python 3} TH2 A1 212} 23o] A48 SUITh, Zebo] 2 A= 34 ol e 4 28 & 83
= WHEo] A Yt ¢ & E9]: alstart:stop:step] T+ a[start:stop, i]. O|E o HE
=HFEUAHAL itertools.islice() & RA L.

O
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sorted (iterable, *, key=None, reverse=Fulse)
iterable ©) FE2E7 A AR gl A2EZS S8 =T}

71912 A= e 2| Aol of s F Ao A A A7} gt

key & 3hte] AAE W= S E X A S, iterable?] ZF R A ZRE v 7S
Utk (& S9, key = str.lower). 7|22 None JUTH(RAE A o
=
=

reverse = =2 ZF Y UTH True 2 AA =W, Zr v 7 H 3 2 A
AR 2L cmp FTE key T4 E AESIE W functools.cmp_to_key () &
W sorted () g HA A (stable) o] HAAFUTh FE2 2ot vu s+ 849 A
WHASHA koW A AYUTH— ol oAy H AL o] FEFUTH (A& 501, F 3
Fol Sz 4L,
34 of| Al eF 7h k3t A & 255 4] & sortinghowto £ H A 2.

@staticmethod
WAEE 3H s Wag
AR WA= BA R R WA ol
Al

e
rlr
=
>
ofo
i

class C:
@staticmethod
def f(argl, arg2, ...):

@staticmethod & 4]-2 g+ ¢ & o] ¥ gt} - XA 8F U §-2 functionE B A L.

A HAEEZUd2(C.£0) AR EE=A2EA(C(O).£0) AR U] & 5 A5
vlolp o] A& W A== ARFEE= CH+ o A AR = F A vl =k v =gt oA S~ AAAE

NE=4H §83HAHS B classmethod () & BA| 8.

REdZY ol uR A &, staticmethod § A4F 4 E T2t 2 A2 oWl 4SS T &
UYL o] AL S vt oA Fro s Fx7E 863 AAHA YA ER 25 HEE = 22
534 ) DL, o A e BETE AR L

class C:
builtin_open = staticmethod (open)

A v o] T3 5 A4 AR, types & FE A

l:o

class str (object=")
class str (object=b", encoding=utf-8’, errors="strict’)
object 2] str WS EHFUT AT YRS str() = HA L.

() =
str 2 U ExE Z g2 dych Bl et dutH ol AR E=EAE Al A —ar S HA Q.

sum (iterable[, start] )
start 4 iterable &) ==
iterable &) 3}2-& AuLZA

o A
Ao

o tlo

9= LEEHo R Fotal AAE ESF YTk start o] 712320 YUtk
2x Z

super ( [type[, object—or—type] ] )
HAE S22 npe o FRUY FA S0l A st
ARod A4 A vAES AA2T o
getattr () o &8 A3 =A%k 25T
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npe o __mro_ oJEYHE: = 24 AN A5 Y83t getattr () I super () A
HEH T o O HEL FRolv] 44 AS T2 WA D Wuic o 4 o
F AR oz ke E, S E = 5 AAE A A A 93k Y t(unbound). F WA Q1 2L A A
W, isinstance (obj, type) = ZFolojof gttt F WA X7} o], issubclass (type2,
type) + FolojorgUth (o] AL A WA= {8 F .

|

L0

super o= F 717 QA A A AR 7 A5 U T BD AL Sl AS PRI, super S A 5]
PAAOE o] 52 A QoA Ghn F B 2YAE FEY 5 JonR, DES o £4 wel5] 47
S 4 EUTh o) ALg-2 ThE mz 1o ofol A super B 2% A7 wS SARR T
WA A A 54 A9 84014 FB A o 44 AAsHE 29Utk o] Adls shol Ao
TR 02 AAs & olof EE T FEw AAshE Aojol At e 5 GF YT oA
of e wlo] s Zef 27} 2 WA EE FH e o] o} E tholoj 172 A Y 4 A Ttk T
AAE BE A9 o MAES 2L 32 ATUAS RS S AAUTHEE A4S A7 Azho|
17 el Lol 3 A 7k A Az

AAH 7 dgoll, 2 A7 FA 2 AT 2o WAl A83
Aol mlg] @A A 2 FA 2H2E 2FT F JlonzE)

class C(B):
def method(self, argqg):
super () .method (arqg) # This does the same thing as:
# super (C, self).method(arg)

In addition to method lookups, super () also works for attribute lookups. One possible use case for this is calling
descriptors in a parent or sibling class.

super () £ super () .__getitem__ (name) ¥} 22 PA|HQ oz FTHH ANELHHE 23| & 9
St Ad Aape] dH 2 FHAH A FFAIL. o] 22 FH A thF FES AP oS Vst AR
W25 FAS7] Aol AA __getattribute () WMINEE FAFo RN T Fuch mebA,

super () £ super () [name] FZo] B0} AXAE ALE 3= FA| A 23] o O] A= o= A
ks Ut

3L QAL Qe FAS A st super () = WA S YR AT AFRBEE A 3lE A 9F=The=
Aol F3tAl . F 719 AR G242 AAE AE3HA A At HAsH F2E Byt AA7 ol
PAL ZFea Y yoll At ZAFst=d, Autd H 7 F o = FHAE SEA 7o It
HA =0 A A QA A28 o SR AR ZEE A7) &P Y

super ()& AHE3] 84 FAE DA S ol tigh 482 A A2 super() AFE SH & B
A8,

S

class tuple ( [itemble] )
ol 7| KT}, tuple & AA R 52 I A A2 3 — list, wple, range o) A3 H A Y B A|ldA
Ak

class type (object)

class type (name, bases, dict)
A2} ] B, object o] F& EHFUTH W 2 F AA W WA O R object.__class__ 7}
e A 22 AA Ay

g},

A e AAE = A M 8 AAE =85 Yh o] A2 8 class v 54 A FEf Y YT name

EALE Fe 25 o] F0 T name  oEelREZPUTH bases FELS o] FHAEL FB3 3}
T bases_ o= HE Ut dir GAU L 22 ukrlo] Ao So] Fol gl o & F1koln
dict__oEYHEAFES BE gAUee] BAg U o o, the T RFL 2L type

A% BEvh

23
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>>> class X:
a =1

>>> X = type('X', (object,), dict(a=1l))

6‘3 7“]” E.}\'",u_
WA 3.600 A E‘i%‘ type __new__ 2 AALBIA B type o HE A o)A AAQ FL A7)
A8l shue] A A= A S 5 sy Th

[object]

vars (
BE, UL, A28 EE  dict AEIREZ Y= AAY __dict_ AEIREE EY
Fuo,
25 YW A2 22 AR = U0 E 7t __dict_ oEFFEE ZEFUh 22, o
AA e __dict_ AEREN 27 AghE 7 = AFUTH (A& 501, Fela= A7 A A 94 2
AAE BR8] Y3 types.MappingProxyType & AU T)).
CIAF7F QLo ™, vars () += locals () AE 23U} locals YA U 2] o] o 31 W 7 o] T 5] 7] ulf &9
locals €] A 11 2] &= 2] 7] o] wk -8t rh= Aol 9] okl 2
zip ( *iterables)
7} iterables ] R A ES 2 0= o] & o] HE w5t
FEo olHdo S SR, i WA REL 7 42 AYH AALY o B i WA 24
EFGUT g olHE 3 &S 48 olH o] BE 2uH W §E U e g e 4
EAHSEY, 1-7E29 olHE ol HE EdFYth AA7F e d, Wl OlE%Eﬂ °olHE = FYth th23%
FEdUT
def zip(*iterables):
# zip('ABCD', 'xy') —--> Ax By
sentinel = object ()
iterators = [iter(it) for it in iterables]
while iterators:
result = []
for it in iterators:
elem = next (it, sentinel)
if elem is sentinel:
return
result.append (elem)
yield tuple (result)
iterables & AZ oA L EXHO 7 g Fot= £A7F HAAFHUTE o] 2 zip (*[iter(s)]*n) &
A8 3ko] HolE] Ael 22 Aol nl 1F 02 FeAH YT HETE P A Uk oA
22 olE# olEE n W HHESA], Zt £ FEo] o|HAEl o HEn W TS 245 Z2A FUth 948+
ZdolnQ FRoE YFre 2AE FYTh
le() of Aoj7} A 92 P EZ AFeE AL, ERFAA AEH A 31 P o 7 o]
=9 e AA “Zl %= 7é‘—°ri Algts o FUth I ghE0l TR, Al itertools.
zip_longest () & AF&3AM L
2ip ()& * A2} TA 29 2|2 E S unzip & 5t
>>> x = [1, 2, 3]
>>>y = [4, 5, 6]
>>> zipped = zip(x, )
>>> list (zipped)
[(x, 4), (2, 5), (3, 6)]
>>> x2, y2 = zip(*zip(x, y))
(TFS SATA T AZ)
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(o] A sl o] A A M A%)

>>> x == list(x2) and y == list(y2)
True

__import___ (name, globals=None, locals=None, fromlist=(), level=0)

Z31: o] AL importlib.import_module () T &8 dAAl glolH =2 T oA=& QA

o] 4= 1mport £ 95 TE=H Yt} import £ 9uE HASH] Y5 A 5+ A5t
(builtins BEE YEZEJ}L builtins .__ import__ o tiggdYch. 28 22 A A &
AL ZelA Austet, HE 2o 2R Ha:QM4Evmmwm%EAmJ§4%ﬂ%ﬁﬂ

[e]

=
B 7 )R AEE TR0 AEE Aojeha AR TE B EAIE Ao sA 9] WE T,
__import__ () & AH AFE 9A] H38}3 importlib. import_module () S A2 AL At

e BE name & YEE 3=, FAH 2 572 FHAA o] 5& A A3t HHS 2 sk
FolA globals &} locals & A-&HU T} fromlist = name ©] &3] o2 REZHE X E FHojofst=
AA = AH BEL o] &S AlTTYTE B FHL2 locals AAHE A3 AFR3HA] &1, import &2

_4

ﬁﬂl%ﬂ%é@%ﬂ&gmm AHE- B T
level & At) = ) YXEES ARG ZAE A FUTE 0 (71 23H S 24 2 dxES sPdthe
AL gu gt F ghlevel 2 import_ () £ EZ&3e RE U E o AtHH oz AT 449

JeE e Se) Aes el Ut (A1 2 Ul 8-S PEP 3288 WA 2).

name A7} package.module FA L u], A& O Z name o &3 HHE EEo] oYz A4S
7)1 2 (A "R B7EA Y o] F) 7 ‘ﬂ}@r%qdr ek ulo] QA -2 fromlist AAL7} 5201 A W name )
o) YHHE EEol vkEg Yth

& So], B4 inport spam T} AEE B nlolE BEE AT

spam = __import__ ('spam', globals(), locals(), [], 0)

E& import spam.ham-2 o8 T &2 o]o]FYrt}:

spam = __import__ ('spam.ham', globals(), locals(), [], 0)

A7 NN __import_ () AARY BELS EYFE Aol FE AL o] 2] inport £ o8] o] 2
o A% = A o] 7 W2 Tk

v, 2% from spam.ham import eggs, sausage as saus & °|H ZAIE FUth:

_temp = __import__ ('spam.ham', globals(), locals(), ['eggs', 'sausage']l, 0)
eggs = _temp.eggs
saus = _temp.sausage

Fl

S = =
ETolgE

A

ftlo

0471*1 spam. ham BEo]__import__ () A WEHUTh o] AR 2 RE,
TG ol =2 tHAdFYUTh

t4d o2 o ugg X E 5t7] dstttd (FA Aoz 7 A WA A), importlib.

import_module () & /\]'-9“5]'/\1]_11-

WA 3304 A 55 level 2 B ADH A Gy (12 F = 022 WA,

25
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CHAPTER 3

bool §o AA k. False o] Y& 4= Q11 SyntaxError & o Yrch

bool GO Zgk True o Y& 4 Y11 SyntaxError & oA Yt
None

NoneType B9 F Y43t 3t None & 7] & QA7 ol A= A] 2 WA, gkel FAE et
O A7 A8 U T None o BT 4 Q3L syntaxirror & DA

NotImplemented
Askol the Foll sl +AH A ek sk-2S Udetl7] 9180, o] F EF vIA=(dE E01, _eq 0,
_ 1t (),_add__ (), __rsub__ () )7t FHks= SER L B2 FALE SR F ST
HAE S S0, _imul_ (), _iand_ () $)7hiEE 5 gy =agke Fdun
31: o] 3 (FE 2 8) WA =7} Not Implemented S ¥H8H3l W Qe Z 8] H & Th2 3 (&= A4tz
wet o E Zw) oA HA 3 A4S A=Yt BE A L7} Not Implemented S ¥H2H3HH, Q18 =
3o 227k e

2= A% o9 & B AU T £ 2617 Not Implemented & WH2std <
< d T =9 NotImplemented Zko] ¥HEs Ul

ZrY: NotImplementedError £ NotImplemented &= H|S23) o] 3 B A o] QA0 v}y &
GEUTH AA AL SHE=A] AA ] €21 ATHd Not ImplementedErrorE HA| Q.

Ellipsis
Ellipsis 2] 6] 2 . ..” 9} 2% Uth 2 A2t 39 Ad o] dlol el ol th3t 25 Sepol~ B}
7 AH = 55 3

__debug__

o] A% vl Aol -0 FHOE A2 A Shokrhdl ol Huith assert £E B Bast d&Uch
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Z31: None, False, True Z18]1 _ debug S TA AT F gS5UTHEIASS Y shd, AAF o] E g
BE o 02 ABHE, syntaxirror & A AUTH, DA o] ASL AR 442 257 2 4 AUk

w2 of AAFw AEoE QEE FUH L g o5
FZoll A s F7HU T t3E dEz e E Ao %%ﬂﬁ z 2 Ao A ARG A= < H Y Th
quit (code=None)
exit (code=None)

o142 wlj, “Use quit() or Ctrl-D (i.e. EOF) to exit”Z} 22 WA A& Q3ta, S o, AAH =8
FTF SystemExit & o 7|= AA.

copyright

credits
A4 eAY 52 o), A7 A4 w2 Y GAEE A4 s AA AT

license
Q12 =& uj “Type license() to see the full license text” &} Z2 HA| A& A5}, &2 uf] AA 2lojAlx
92T 0] A A4 72} 2 Al (2 Wol 3 S A) 0 % A5 2] ek,
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cHAPTER 4
AV, (repr ()
SEprint () B4R

[e]
=2

kg

s

h=4

Fehgh o)

=]
g

o

=

HF813}1 2] 9F31 None

=

=

2] E o] W

iz

str() &5 AFESA)

NA oz AU,

=

A

o}

X

Dy

=

o}

o) Az

J=d), if == while

o

A %

T o
oy
R o
™oy
Y
J) 0%
= <+
~N
bj. clo

M <

.

T

_ _bool__ ()

Eeire
gL of 7ol ARor e

pul

=

=

False

o
1 o7

pul

N7t 2 AR O e =2
or

¥ Ab4: None FFFalse.
9 %:0,0.0,09,Decimal (0),Fraction (0,

=

T =
=
=

L

3

O HAEE Aol 5}HA
o] AHFYth:
2t

>
S

len

2

=
=2

AEA o A

=
T
2 A

=, Feold 1
s =ds4h)

Aol AL 0 o] False
A4 7 S

5

y

A
3

0

o WABA g
=8 A4tor 2Fan
glo] A &3 HA 2 A A (customization) ol A 2HS 4 5 U T

o
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4.2 =2] 44 —and, or, not
OJAEL Mo wEl 2 EXo 7 AHEH =g AAEY UL
oA Ak R =B
x or y |x7FARelHy IEA] ko x 6
x and y | x*7F A A oW #, T koW y Q)
not x x7F AR o True, 18X kO H False | (3)
TE
(1) o] AL G312 Axxtolmz 3 WA AA7F AR L w2 F HA ] ghS Ut
(2) o] AL FE-3 2 Aitxtoln 2 F HA AA7F D wf vk F HA S S YT
(3) not 2 Hl=8 AAAERT 2 LA E 25Utk 18 A, not a == bEnot (a == b) &
A, a == not b Y LFIULL
4.3 9|
glo] Wofl= 8714 | A 4bo] QUL o] & RFE 22 A E /MUt (=g dAatH g =54t
HaE dojz dZ4"9 £ JdSUth g2 S0l x < v <= z =y e st vl Latts AL A9 stus
x <yandy <=z} FSHFUGGHATF AT EFx < y7h ARCE WA 2 9 e 7514
kFUTh.
1w J

SR ES

< A 43 Ak

<= 2 A 2k

> Ad43 Atk

>= AU 2ok

== Zh

1= 27 oot

is A ofo] e ]

is not | FAH AA ofo|dl g

g
95l A2 the g AASE 2T v wE A 25Utk o Yol of | gL
k] A7 7 vk uaE L v 2] FobA el Adere 2|9 <

& Sol, 3= 2 RE l < e <
<=>>=AAANEL BELALE 2 YR A A nad o, A4S HnE e vgEIdd o, o=
A7 & W] TypeError 421 & 4o yrch

FHa TR F2A2EHAEL2 T FHPATL__eq () HINEE ZYFHA e o F HE ZA ottt
vl 2 Yt}

FHA7F 1t (), le (),_gt__(),_ge_ () WHNEEES TE3 ZYA AE oA, FH:H2Y
AAEAEL 22 ZH e thE daday e o] AA e A7 A AR G Uth(Lutgoz,
o] 2] o] vl Akt & oh.

FAoguiE gttty 1t () &F__eq () Wt T FETF
s

4 Y
is 9 is not A4 EAL LA BB 4 A5UTH ES Aol F Axo] AL 4 gov o9 B
]

2o FHA FACHE #= F MY A4 in Fnot in, 2 olHHES]AY __contains__ () HIAEE
F33= oA A¥UFHY
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4.4 =2} 3 — int, float, complex

Al 7FA] o2 52 & o] A5 U th: A (integers), A5 ( ﬂoating point numbers), B2~ (complex numbers). T3}
=gy 7‘4/\4 S F3 Y Uth Zé‘F—L“ FA S AUEE 5 UL AS+E 25 CY doubled AHS-3l A
TFeEgE UL, 22 a9 o] AdE a1 Q& 7AY Hii/\ﬁ XA Aol 7 “Uﬂoﬂ #A HAHE sys.

float_infooll @& & dFUTH BAas= 44 ASFE R = AS RS R E 7HF U B4
zoA ol BRES FE3H M z.real ¥ z.imag & AFEIAHAI L. (B Bo EE{FQ Z=7}A 9 =2}
FEe 2|, fractionse FEFTE, decimal 2 AHGAZF AT = Y= AEEE #5254

ZAE e U

l

S $A Bl E Y £ W 40 A A9 BEol YUt FYgt A4 AH 21675, 875
2 EDE BLE TG SrFEE AL 22 24 AL AT E HE o 54 2 E
Dol 151 1150 B SR W A5 (AR R0 BAS) 7F Bl A L, ALk Ao HaA A5
A5t gl BASE BE S A5

Python fully supports mixed arithmetic: when a binary arithmetic operator has operands of different numeric types, the
operand with the “narrower” type is widened to that of the other, where integer is narrower than floating point, which is
narrower than complex. A comparison between numbers of different types behaves as though the exact values of those
numbers were being compared.’

The constructors int (), f1oat (),and complex () can be used to produce numbers of a specific type.

All numeric types (except complex) support the following operations (for priorities of the operations, see operator-
summary):

o1 2k 23} LE | AA EA

X +y xSyl 3

X -y x °fy 9] 2}

x *y x eyl w

x /vy x ey ol &

x /]y x 2ty AeE Y- & (1)

X %y x / yYuyHA 2

-x 29 x

+x x 1=

abs (x) x o AUzt EE= 37 abs ()

int (x) A2 HekE x (3)6) | int ()

float (x) Al Hele y 4)(6) | float ()

complex (re, A e st jm 02 ZAE BEA5;. ime 7| 2320 | (6) complex ()
in) QU

c.conjugate () HAaLco Ay

divmod (x, V) B(x // v, x%Y) 2) divmod ()

pow (x, ) x oy AFAF 5) pow ()

X **y x oy AAl 6)

E:

(1) A vxAdoleta =3 23gke] go] Hint ¥ Z 8+ AT 232 3 At 2=
P FEAE FH HE FUTh:1//2 0, (-1)//2+-1,1//(-2) £-1, (-1)//(-2) £0
et

Q) Badde AR5 ALUth ART AP abs () ABTo] 452 WAL

(3) Asol A A 2e) WAL CONAH Lol L} AR AT 5 ATk 2 AT WAL 930 A
= math. floor () & math.ceil () TTE BAHAA 2.

2ANAoR, g2E [1, 2] £([1.0, 2.0] 2L AFHYL, FE= v A/HA YU Th

4.4. 522} 3 — int, float, complex 31
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(4) float= 3k 5217} obd (NaN) 7} o = &
APHOR ES 4 9t “inf g WolE Y ch
(5) shol e Zz el AdojSo A £3] 2@ o], Y AT pow (0, 0) 0 ** 0010 HJE %

(6) MorEel AL 22 AHDL 04 9 7HA) B BE F5F FUTEES (A 54 L 4 1 29

ES) 23

SR 43}

math. X+ Integral 2 ZPJ Ut}

trunc (x)

round (x /[, xEn A2 WS et Ant gk A2 vkt n g A eketd 71 2320
nj) Yyt

math. 7V 2 Integral <=x

floor (x)

math. 7V AL Thtegral >=x

ceil (x)
F7MA QA A A4 maths cmath BES BEAAL

ME AWS Aol sl AT w7k Utk BE e AT FHR RE NES 2E29 Hew
Ty = AAH AE YU
X HE Azte AT B A A4t G v aH otk =5 UL 43 A4~ 2 o 43 dAkE
(+ 9 ) T 2L SAEAE AR
o] FE=HE AME Ygst=d], A met LS Ao R AEH o] 5Tt

A4k EES =E

x |y |x&yo HEHEoor 4)

x Ny | x2y 9 v EE v erE or (exclusive or) | (4)

x & vy | xSy HESE and “)

x << n | xEnHENFT JZOZ AZE (H2)

x >> n [ xEnHELF LEZEOZ AZE (HA3)

~X x9/] H]E ‘ﬂ';ﬁ
EE:

[e)

)0y

(2) A left shift by n bits is equivalent to multiplication by pow (2, n).

() SYANZE =385 A il valueError &

(3) A right shift by » bits is equivalent to floor division by pow (2, n).
() PR ETUE YT AT 2L ATE oW, 929 By FHOE Fol % shte F7pA 4

B35 GFHEE AFESIY] (1 + max (x.bit_length(), y.bit_length()) °]4e &Y HE Z)
ol ALE I Aoz FEIYLL
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442 A% ol UT 27 WA=

int -2 numbers. Integral 4 djo]~ ZEia & FASUTH &3 W 7R WA =E ¢ AlF Sy}

int.bit_length ()
5ol AW 0L AL, o) A4 A4S Vel vl Be @ wE £8 SdEYTh

>>> n = -37

>>> bin(n)
-0b100101"

>>> n.bit_length()

[e)}

E o] AF3HA HalAH, x 7F00] of YW, x.bit_length() £2** (k-1) <= abs(x) < 2**k &

cfd o) A5 ﬂﬁﬂ—ic&mam ) 7HAFeA Y 2age D B

ol oW k = 1 + lnt(log(abs( x), 7}%‘»]@. x 7F0°] ¥, x.bit_length() 0 <
&

the ZES BEEh

def bit_length(self):

s = bin(self) # binary representation: bin(-37) --> '-0b100101"'
s = s.lstrip('-0b') # remove leading zeros and minus sign
return len(s) # len('100101') —-—> 6

A 3.10] F7}.

int.to_bytes (length, byteorder, *, signed=False)

B35 Vel vhol =9 g S S F U

>>> (1024) .to_bytes (2, byteorder='big')

b'\x04\x00"'

>>> (1024) .to_bytes (10, byteorder='big')
b'\x00\x00\x00\x00\x00\x00\x00\x00\x04\x00"

>>> (-1024) .to_bytes (10, byteorder='big', signed=True)

b\ xfA\XfA\XFA\XEA\XEF\XEf\xff\xff\xfc\x00"

>>> x = 1000

>>> x.to_bytes ((x.bit_length() + 7) // 8, byteorder='little')

b'\xe8\x03"

RS lengih WO EE AL Shol RRYUTH A%t Fold wpolE S 5AT 4 gt A3 An
OverflowError & 4ozt

byteorder A A= A5 YERH & Ul AHEH = Hhol E A& 23 F byteorder 7} "big" Q1 A%,
/39 vtol E= nto]l E v H O] Aol A5 YT byreorder 7]— "little" ¢l A9, A HlolEE
HolE v o] ol JFUth TAE AT VR HloE £AE 8% O}Eﬂtﬂ ‘ﬂ} 1E =4 gtoz

BT 2

signed QA= 45 T Hst= 29 BT AFS S =AE A E YT signed 7FFalse ©|al 52 A4
7} Fo] AW, overflowError 7F Yol d Ut} signed & 7] 72 False YU Th

A 3.20] F7}.

classmethod int.from_bytes (bytes, byteorder, *, signed=False)
FolX vl E Mg 2¥H = A& sHF Y

>>> int.from_bytes (b'\x00\x10', byteorder='big'")
16
>>> int.from_bytes (b'\x00\x10', byteorder='little")

sys.byteorder &

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

4096

>>> int.from_bytes (b'\xfc\x00', byteorder='big', signed=True)
-1024

>>> int.from_bytes (b'\xfc\x00', byteorder='big', signed=False)
64512

>>> int.from_bytes ([255, 0, 0], byteorder='big')

16711680

17} bytes = ulo] = A 7] o] AL} v =& A4 B o] B e o] o] of Ptk

byteorder A= 58 GRS U] A5 £ vHo E €A E 2FFUTE byeorder 7} "oign A A9,
A volE Hlol E wl GO A 5ol 55U byteorder 7} "little" Q1 -7, /49 vl EE
Hlol E wj g o] Eof JFUTH TAE AIAHS] 7|2 ulolE A S L?ﬁs}aﬂtﬂ ‘ﬂ} 1E A4 3o &
sys.byteorder & AF&3II A 2.
signed A= A58 BT 2] BTk AHSH A e o,
B A 3.20 &7}

443 A%l @ FA AL

float F-2 numbers.Real F4 Wo] A Zef2~ & FAFYT E3 float+= tha3 22 F7H A EE 25

Y.
float.as_integer_ratio ()
H]-go] Yo floate} A33] 2 o] B =
£ NaN o|=a valueError & 4o 7Yt}

o%,
o

EHEUH

st oll &= OverflowError

4

float.is_integer ()

float A2BE A7 A5 7hS 71 F3to|H True &, 28X oW False & E8 5 Uth
>>> (-2.0) .is_integer()

True

>>> (3.2).is_integer ()

False

T 7R M =T 1674 A D The) W &

ﬂfﬂmm%ﬁﬂé%ﬂﬁ

16215 2ALE 2F £43
gaAmAqq

float.hex ()
RBE 2570 16304 2AY B EAF UL §8 LE 454 A9, o] AL I AW
0x 9 T p o A2 ZFF T

classmethod float.fromhex (s)
1675 22D s 2 RAH = float® BAFE o2 WA AL s & 9 FUE A1 5 g

float.hex () = AA2BEAWAE WY, Float. fromhex () = Z A A=A Fo 34 8.

1675 EAGL e e g4 ARk

[sign] ['0x'] integer ['.' fraction] ['p' exponent]

A Al sign 2 + L} - 7} % 4= A3, integer & fraction 2 1634 FXL 0], exponent = A H
42 4% 25722 5 At A AS LT Bl A 585 900 integer L fraction 5 o} - Shifo
Aol & shte] 1671427} QMOIEEMD}. o] £ C99 £F2] 6.4.4.2 Zqoﬂ A7 B2 oo, Ak 15
ol Ao A AHEH = BHIAE v=3h £9], float.hex () & 8L C EE Au} FE oA 16759
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YEEE AR 4 9o, Co sa =W B} A}ule] Double.toHexString 7} BHEol Y=
AL & float. fromhex () 7F ¥ol=<d Ut
/\

16257k obd AR5 2 0|31, S 2boll B3 A& 29 AFAFES A BrHs ol ) 5HAIA L. o
1674 E214 0x3. a7pth$l§¢Txq A} (3 + 10./16 + T./16%%2) * 2.0%*10 Ex

3740.0 & YERY Yt

>>> float.fromhex ('0x3.a7pl10")

3740.0

3700.0 ) GWBE AFHE 2L SAE L OHE 1675 FALS AL 5 AsUn

>>> float.hex(3740.0)

'0x1.d380000000000p+11"

4.4.4 ==} 3 2] A

A x &by, AE T Folol= Ut o thsto], x == y ¥ &4 hash (x) == hash(y) ¥ Z°] 27FY
AR YRS hash () HAE AHAE BAMLR). t}%st =2} & (int, float, decimal.Decimal,

Fractions. Fraction )5 7Ae B 4T 58 G, sl 08 Sat B AN L BA% 5
51\—01] 718k 31 9131, o] 4= d9 9 -ﬂ-ﬂ—’.\—oﬂ Eﬁﬁﬂ AolE o] A int & fractions.Fraction &
EAHEA Float@ldecimal.Decimal & BE {3 AAaEH 2o AL FHUTH EAo A, o] 4= 1A
4P 9 WOH 252 P 349 (reduction modulo P) OE—,—OJ;QHE]- P9 k& sys.hash_info 2 modulus
01—31 EZ gto|o AlsH UTh

CPython implementation detail: 37}, A} 85 = A4 32-H]E Clong g 7H7 7| Aol Al =P = 2%*31 - 1
o)1, 64-H| E Clong & 7} 7| Al Al=p = 2%%61 - 1 YUtk

oo F 2ol vk A3 AR U ok

ex =m / nol9] °Pd%\“4-’?~°liln°]PEb}—ﬂzl ?%‘:E}‘H,hash(X) €m * invmod(n, P) %
P2 Aotk ] 7] invmod (n, P) £n o ZEZ P JFE FUh

Cx = m / nol %ol o FEl4eln ol P U W (BT n & UK A GO n L REZ P 458
1 S 919 A A S A8 e o) B mach i & S d oo maeh tnta.int o
Qo gk,

e x =m / nolg9 fFelF°]Hhash (x) § -hash(-x) 2 ZFUth A HA| 7} -1 0]H -2 2
wh T

e EX3l ZFsys.hash_info.inf, -sys.hash_info.inf, sys.hash_info.nan < Z}zF Z3itf, &
o] #&ttf, nan & & A H U th (2 E Al 75 nan & 2 A1 3k= 7HH U TH)

o B A (complex)z & A%, hash(z.real) + sys.hash_info.imag * hash(z.imag) & 7|

Absho] AR ol F) 4B o] A g A& s+, 2%*sys.hash_info.width & REZ 2 Y3

Al range (-2** (sys.hash_info.width - 1), 2**(sys.hash_info.width - 1)) ¥
Soj s whsuch oA 2, AT} -1 olehE 2 2 wlE T

Ao 22 B3] 8t7] 3, o 7)ol [l float, complex o] A E Al 4bet=, WA A2} 55 3t

shol W T EE A AT T}

import sys, math

def hash_fraction(m, n):
"""Compute the hash of a rational number m / n.

Assumes m and n are integers, with n positive.
Equivalent to hash(fractions.Fraction(m, n)).

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

meen

P = sys.hash_info.modulus
# Remove common factors of P. (Unnecessary if m and n already coprime.)
while m $ P == n % P ==
m, n=m// P, n//P
if n $ P ==
hash_value = sys.hash_info.inf
else:
# Fermat's Little Theorem: pow(n, P-1, P) is 1, so
# pow(n, P-2, P) gives the inverse of n modulo P.

hash_value = (abs(m) % P) * pow(n, P - 2, P) % P
if m < O:

hash_value = -hash_value
if hash_value == -1:

hash_value = -2

return hash_value

def hash_float (x):
"""Compute the hash of a float x."""

if math.isnan (x) :

return sys.hash_info.nan
elif math.isinf (x):

return sys.hash_info.inf if x > 0 else -sys.hash_info.inf
else:

return hash_fraction(*x.as_integer_ratio())

def hash_complex(z):
"""Compute the hash of a complex number z."""

hash_value = hash_float(z.real) + sys.hash_info.imag * hash_float (z.imag)
# do a signed reduction modulo 2**sys.hash_info.width
M = 2**(sys.hash_info.width - 1)

hash_value = (hash_value & (M - 1)) - (hash_value & M)
if hash_value == -1:
hash_value = -2

return hash_value

4.5 olg|# oy ¥

19l gk olElglo]d Ad S A A} o] 22 F 79 Uﬂ/ﬂ‘: S ARSI A FEE U
= XP%«] SfaTt olH Aol dS AW & AEF st dl AFFH U ofgoll A B AHA| S
A F2E FA olH e ol M =S A DY
Zholgdlo]d A2 Al Fstel ™ 7R WA =S Fold B2t dsTh:
container.__iter__ ()
olH gl olH AAE =Ttk © 7“iﬂL O}Eﬂoﬂfﬂ Yol olH el olH 2 EFS Al A oF
e eIy 7E o3 739 olg o] A= A A= -7, o H# ol F3 ol tiek o] B e olE 5 74 2
g oFte FUHHAES Xﬂ*%‘? AFULH (o2 FEjo] o]El g o] d & A °46}—L— A2 o = ]
A3 7o) 9 E‘f%‘i & RFAGste EY F2E 7 UsUth) ol WA= o] 7/C APIo| A]
gtol H AAE AT F2A9 tp_iter EX ol th3Fh

40

)

frt
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el el o8] AA AR L TS T F A WAZE A Qe ol S, ol B olEldlole] x2 =D
(iterator protocol) E ©]& U T

iterator.__iter__ ()
olE o] H A AHAlS EFUTH o]+ for & in ol AEH o]} olE Ho]H BF AMEE 5 A
st o %3?&14\3} o] A E+= F}o W/C APIo| A Thol R A& st F2A Y tp_iter X
-3 Fych

iterator.__next__ ()
Adol o) Thg FES ST O 380 9LO™ stoprteration 998 otk of HA
= o] #/C AP A] Fho] A AR E 913 7+ 2 A tp_iternext &% g th

i

At ol AY SAJ A AL G, gM e, 718 o S35k FEjol gl o]

sho] -2 o] 82 A 9157
Sl e ST o1 AA % B9 Ik, ol Aol 6] A e A oA A 2] o] et
et

At ol H@olBle] _next () WA=t StopTieration & YOAW, 1 o] o] TRl thh A= 2ol
Sasof gtk ol £4L w2 g TAL WA 08 BF g

451 Aol o

sholm o) Al el el E] & olEdolE ZEEEL FARE B
_iter__() WMAEA AU HE FAAE, _iter__ () 9 __
o8 AR (&A%, Ao e AR E A5 B2l F Tk AU
BA4 AYA A 2 5 A5

e AT Aelold A
nexe () MAZE AT oleld
olelol thet o XA g A H e A=

=

4.6 X¥ —list, tuple, range

Ao A A A e A A A ST

4.6.1 35 A F2 AL

e Eo) ANES o Rye] s 2 AU A AP ULk L8R A AA20|A o] ANES
ZntzA 237 gA 33 3L collections.abc. Sequence ABC7} A& Y.

of i Sl Bek SFAEOR AL AAES YT RN, 5 91 2L B UL,
i j K Aol x s 7 7 93 g AL BE A ool AA Y.

inFnot in AL HIEL AW S AL REUT + (o]0l Bol7) %+ (1E) ABS S 3E 54
Qa3 22 S AEAE 2T

)
>
N
o
e
23
>
Jo
oglh
flo
e
BN
20
|o
st
fu
§]
i)
>
e
=2
0
fy
<
v
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SR 4 3} LE
x in s s 8 =37t x & oW True, 18X Y OoH False (1)
x not in s s 9 ULE Z 57t x 2 Z oW False, 12X 9O W True (1)
s + t sB‘rt-J 101 o] 7] (6)(7)
s * nEE=n * s s & 2 Al n i gk A3 25Uttt )(7)
s[i] s o i WA 35, 00| A] A 2HHU o} 3)
s[i: 7] s iolA j7EAY SEfo]l A (3)4)
s[i:j:k] s iollA j7HA 28 k9 Setolx 3)(5)
len(s) s 2] 4o
min (s) s o] 7H 22 g
max (s) s 7P 2
s.index (x[, il, (A2 i T oS0, AEla j ol 53t=)s Y A HA x Y | ()
J11) ol A~
s.count (x) s F=x 5
22 PY A FAA2= I E ALPFULE 53], FE2H B 2E=- U S RS AR F o= v a gy
o] AL ot ¥ uE 7| YA =, EE FEo] B v uE 1, F A AL 3} o] 7) Zofop g 9]‘3]
U Th (A S W82 A o] &5 A 29] comparisons & FR 3 A L)
T E:

>>> llgg" in "qusll
True

(@) n 9 gkl o By How 0 o2 A FUrh(s 9 22 Ff Wl AALTF FUh. AALs 9 FREo]
BAPE ) kol Fel ok Fth 152 oje} W Fx Pk o AL FF A shold =2z uE
AEHUH o] =S LA BA R

>>> lists = [[]] * 3
>>> lists

[ry, 1, (11

>>> lists[0].append(3)
>>> lists

(131, [31, [3]]

T go] Aol idstBHE, [[1]) £ W PAEES EPSHe ol 19 J2EQAH, (1] * 39 A GBS
BE ge B AES B2 PUTh lists o o] F52 SRS AT o] S} PAEE S
FUth A2 T2 P AESS e JAEL ol Aoz BE 45 JSUTh

= [[] for i in range(3)]
0] .append (3)

>>> lists[1].append(5)
2] .append(7)

>>> lists

t] A 3k A W -2 FAQ &5 fag-multidimensional-listol| A & 4= 15U th

3 (EE/7E4A B AL A2 B AHYULE: Len(a) ¢ 5 AFlen(s) + 3%

o [
ol
(@]
AN
Rl
_\1

) 1011/‘1]77}11«1 s Eetolasi <= k < JE NS A2k FEEZ T4 AND2E A
JgYth i £ 7t len(s) Bk 3 len(s) & AU i 7} B At} None o] 219 0

o
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AT j 7 A kS ALk None oW Len (s) & AHSFHTh i 7hj HEF A AL 20 H ¥ S ko] 27}
Fuok
(5) 28 k7 Qi ol A AR D] SOl AL 0 <= n < (§-i) /k B BESHE AYXx - i + nk
ﬂ%%%i¥@ﬂMﬂAEWJQQW14?%?%@&Ahirwiwﬂ<ﬁwk:ﬂﬂjﬂ
S BEUTHEA S B0 ZRHAE GHUTH kF SRS H 2 P9 len(s) B
Belfdrh k7h g ishj o 2 A8 den(s) o 12 oGk (e 7} AL A None
o

i)
Ljo
-

Rol me g U, k202 5 glgol 2o s 8. k

o, 1A S & gho] WU rhE
7FNone o|¥ 1 2 HFI Yt
© B0 ANLE olof Lol9 G A2 AR BAATE AL WA oo
ANAAE TS u A A|7ko] A|B22] £ ZAole] AlFof ulg st} =y} A3
dozH ot ﬂ]‘&%ﬁ}b}i A& oF gt
o str AAE ol & 0|7 E S d, E|AEE WEI AT str.join() & AAEIAY io.
StringloQI2El Ao 21 A2H v 2 A 5 A5

o]
g A

N

]

> 2
o2 M
o M

oo 2L,
o >

ol
L

1=

* bytes AAE AZA3t= B¢ HIXSA bytes. join() T io.BytesIO § A3 AU,
bytearray Z 7'4]%/\ slof A 2t of A 0101 o7& &+ UFUth bytearray AA= 744
o] &2 9 I}&F(overallocation) W AUSL 7FA 11 95

=
e tuple AAE o]o]E o] 7| & stt}hd, Al 1istE extend 3 Al L.
o ThE 3o A% #d Fea A E ZAMIAIL.

(7) AF D2 G (12 Fof range) S 54 HHL B2t G2 D2 B A D57 w2 D2 ol
Eol7)uh wr & A A5hA] g o

L

®) sollx 7k & Wl index = ValueError 8 4o Yt BE 8ol F7FAAi g j A2 A H3HA
= %}%H‘ﬂr o] 3l AAE AFRSH NP2 RES g8A 07 AMT 5 QlH Utk 271 ARE
Aote 2 e s[izj].index (x) &AM St A3 v 8], tl ol Bl & HAsHA] b ¥hhe
AP A7} Eepo] 2] AlZFo] ofd AJF A9 A2 7| F 0 2 45U Th

29 AR Fo] A 02 FATA T, 7hH A AL Fol A= FAH ) g AL W hash () o B
A QA

O] (YL tuple AAEHAR ZL BERH AN FAE dict 7|2 AFRSL set W frozenset AXAE 20 A3
+ Q=2 T
A A =27 the 2ot EW A DA E S Al SH AL 8 TypeError & 4o Uth

46.3 71H XA~

the o) AAES bl A AL Fo Aes o] ASUTH A A DA o] AHEL SHh=7

2337 g4 A st collections.abc.MutableSequence ABCZ} A& Ut

JL°1]/\18 7HA A2 P xR rola, = Y olHHE AA o, x =57 7%= B R g AT
£A7E golo] AAYUTH (G Sol, bytearray £ FATO <= x <= 255 & FHoe F49

BopEe o
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A4k R x
E

s[i] = x so &5 5 x 2 AU

s[i:j] = t ioﬂfﬂjﬂﬂﬂsga} |2~7FolH e &1 o] W8 O 2 Al g YTt

del s[i:j] sli:j] = [1 &F&synh

Sk = ¢ A gEse s s AT 0

del s[i:j:k] YAEoA s[i:5:k] o FES2 AATYTH

s.append (x) AlA=o 2ol x & F7HtUth (s [len(s) :len(s) ] = [x] & &5

Uth

s.clear () solA BE FEHS AAFUTH(del s[:] & Z5FUTH (5)

s.copy () 59 FS %/\}%%‘?}%Hﬂ-(s[:] 2} 25y th (5

s.extend(t) EE s [t UYROZsEFHAIYTH(WEE s[len(s):len(s)] = t &

it 2% Urh

57 W&ol n W MBS S5 8 AT ©

s.insert (i, x) xEs9igF ZJO‘:Q o AUt (sii:i] = [x] & 254

th

s.pop ([i]) io = FES AW FA o s ol A A A Th ()

s.remove (x) s[i] 7hx & 28 X HA FE2 s oA A ATt 3)

s.reverse () Az ol Al s o] FEE9 £AE AR-S T 4)

L—«_E

(1) 1 AT Eerol 29} Lol 7} Zofol FuT.

(@) AR A9 7R GS -1 YUTh. 1A AR A 2 kAo G o] A A WA W T

(3) x 7} s ol A LAF R k2™ remove = ValueError & 423tk

@ EABAEANE W BV AL N ceverae () AASEARLNA A LLE FFTULE 23
|07 ZE3rhE AL AR AL Al 47141 7] 7] 918 F -3 /\]?ﬂé‘é% FA g5yt

(5) clear () & copy () & Eetold A2 A A3HA] 9= (dict & set Z-2) 7HA AH 0|59 AH
o8 AR FA 7] A& 2F Ut
WA 330 7} clear () & copy () HIAE.

6) n P2 AFolAY, __index_ () & F&dE= AAAYUTE nol0 o] AY S5 AIFAE A YT
AR~ GREL BALA Gtk 25 A0S AN s+ n g AN 4B AR o2 W
Bz

46.4 BrE
AAEL AW ARAE, NACR 54 FBES R AFTE 0 ASRUG (AR FAEE 38

=229t g 4 dEyh.
class list( [itemble] )

2EF oy 7 e g vhs 5 A5yt

s ZEE ARG Sl Wl B2 EE S (]

s MBS E AHSst] HE= F5 &) [al, [a, b, c]

e 2E HAZ I AFE3}H7]: [x for x in iterable]

o  AAMAE AFRSTH7]: list () == list (iterable)
AL 2S5 7 5 A7) lterable-»]- e g A~EE W5 Ut iterable & A A2, ©E i‘ﬂ o] A4
< ZHl el ol H ol B AA 72 5 5T ierable ol ojm] B]~EetH, iterable[:] FH|RB}t

st
Al
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AR S e oA RIS YT o & §9], 1ist ('abe') E ['a', 'b', 'c'] EREEIAL List (
(1, 2, 3) )+ I[1, 2, 3] EHSAFULL QA7 FAA A oW, A= AHEL W F2ER
(1< W5yt

2 B2 AME g2rEE e, W sorted () & 18 A F gt

YAEE 35 G 7hA A AL QA4S B RS B BB o H 22 FUHHAEE
Al gt

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

o WA E L 85 zhe] < vl e AH§ o] B 2=E A BFUT )9t QA A %
ST w3 Aol Ahshe Al 3 Astol ANYUTH(HAEL FEACR £4E A=

oA " th.

sort () E 7| HNEER AGT = F Y AAE Lot dUth (719 =48 Q1 Ah:

key = A7 S1UHE Mol S o)t R4 AR AL, 4 HAAE QoA vl A E

AHEE U (A& 01 key=str. 1}

AR Y 22 A 2ol AEH T 7 gt None & A AE FHEol W 7ghe ANHA

44 4990 A8 v g

functools.cmp_to_key () FEE EE2x 26Y amp T4 5 key -2 ASSHE o AHE S

T ASUTH

reverse — = ZFYUTH True 2 AAT W, Zv|u 7 9AH ZAAH gl 2E Q450 AEH YT

1”1]/‘151:%/\]i’\aﬂaﬂfq1 TS S A RS B2z o

= AFUTE AL ALBAA F7A717] Aol 498 A A28 Bol7A 21T 0 4 8
= o

sort () WIAEE <+ A o] B UTh 3
E‘r ol oy WA
).

CPython implementation detail: 2| ~E 7} A @ = = S 9l g =94
st duf ), aibe B H A Utk ol CFEL 25t e

HolA &tal, A o gl xET} “47:‘3 A2S AAE 4 Jvhd valueError & 2o Uth

5 52
FEL W AE2AY, HE o]ZdA tolHY BI3S AA&se d AASHE YT (& 5o, W H
enumerate () 7t REE2-FF). FE2 5 FA dolEe EH AL Q3 FLo= AHEH YT
£ 59, set oY dict AxBE 20 AFSLA} 3= ).
class tuple ( [iterable])
22 o 4 PHoR BE & A5
e B35 E AFESt] Wl FES UE ) (O
s HE FE FESAM BAHEE 2017]1a, B (a,)
s FESHREE FE]a, b, cEE“ab, o)
e WA tuple () AFE3}H7]: tuple () =+ tuple (iterable)
}\g /Ké X]—L‘:- g—%%:ﬂ]— /\1 7]— lterab[e:ﬂ]- o —I,—Er%% = \/]q— zterable - /‘]'ﬂ/\, o] E% Eﬂ O]}‘\j‘% ]%
sk ZH o], olEl gl o] B A7 2 4 A5 Th temble o] ]Ul ‘rr Zolgtd WAEA 2 AHE
wlkstE U o 01%501 tuple('abec') & ('a', 'b', 'c¢') EWESL, tuple( [1, 2, 31 )
=1, 2, 3) & MAFYTE AR} oA A Fowl AAAE A2 W FEL O & BEUT.
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FEe e A2 AARE 27 otd R Yo FostA L. B2 FE2 7 Al &) ekl
A Aol A EHAe] 58S 93tuA 2T & 50, f(a, b, c) =349 AAE 7R
- SE)AT £((a, b, ¢)) AU JAARZ-[FES A= T T
FEL 5 A2 AE BF A TY
o] 2] o3 AN A7} Qldl ~of o3t AN AKHTHTE HES o] A A tojg] BaElHe AL, collections.
namedtuple () ©] G FZ AAETh o] AHst A8 L 5 54 th
46.6 1Y

range

e Be A Bl AAL

it
iv
o
i
i)
Hh
(@]

[

rt
[
=2
>
A
o,
Mol
-+
rd
i
r
Iz
o
rlr
n}
(ot
ol
>
ofo
oit
<
T

class range (siop)
class range(ﬂm?smp[SWp]

H AA R ] AAF= Ao oyt (WA int B index_
AA). step AA7L A=A 7123k 1 0] AHEFH YT start AR7L A =
o]0°|¥ valueError & 4o 7Ytk

M
=
N,
i
A
(@]

Fgstep & A, B r Y W82 A r[i] = start + step*i o o3 ZHF Uk oJuf i >=
o] r[i] < stop YYtTh
= step & %, BMM WL A3 A r[i] = start + step*i o] o3 AR AT A F=A
[e]
- 1

>= 0% r[i] > stope°]l FUTh
l ﬂ“zaéﬂﬁﬂﬂﬂ%ﬁﬁﬁﬂﬁﬂ%lﬂ%ﬂ@m%%%ﬂ%ﬂé
NAe] B AR ol A AT HolF A AT Ik
sys.maxsize ot & AUAZgS 2ds= WAL s &HAAT (len() F Z2) 47 7]
OverflowError & TAAI D = 5Tl

H) oA

A A B, o]

e

olr
rlo

>>> list (range (10))

(o, 1, 2, 3, 4, 5, 6, 7, 8, 9
>>> list (range (1, 11))

(1, 2, 3, 4, 5, 6, 7, 8, 9, 10]

>>> list (range (0, 30, 5))

[0, 5, 10, 15, 20, 25]

>>> list (range (0, 10, 3))

[0, 3, 6, 9]

>>> list (range (0, -10, -1))

(o, -1, -2, -3, -4, -5, -6, -7, -8, -9]
>>> list (range (0))

>>> list (range (1, 0))

W9 o)o] Bol7)gh MEL A H 5 AW AMS BE ZATUG (S AAE 44 EL
mE s A A2 g el £ T W o)o] Bo]7)E BE 1 s HS fuksithe Ao 71 g
oh.

start

start WA =2] gk (= w7 Al S H A 42 W 0)

stop
stop W 7H 2] X

step
step I @ S=2) gk (= v A A FE A ko 1)

42
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At 1ist Y tuple o ¥]3l range ¥ 9] AL range AA &= X3t 1A 7] o]
(F2) &) w22 E ARtk A YUtk (start, stop, step # R Astal, 2.8 w2t 7l
9] WIS AL 2L Th),

W AA= collections.abc.Sequence ABCE F383ta1, £ AAL 84 el AM Lglo]A], 24
ol A X A3} 28 752 A2 th (A A2 & — list, ple, range S B A 2):

>>> r = range (0, 20, 2)
>>> r

range (0, 20, 2)
>>> 11 in r
False

>>> 10 in r
True

>>> r.index (10)
5

>>> r[5]

10

18

—— U 1= 2 99 AATL ZLeA AAetE NG v w gk S, F 899 AR T AR e
Uetd of 2oy Agg Ut (2o vlaE = 7 7H A9 AR AR 8 start, stop, step 9| EE
HEE M & AFol FstA L. ol § £9°], range (0) == range (2, 1, 3) Ex range(0, 3, 2)
== range (0, 4, 2).)

4
WA 32004 WA: A A2 ABCE FAFGULH int AA Y 2 AAE BE FEL o8 g o EdtE A
A% AZEo. 2 S AE Uk,

W 33004 W7 (A ofol ME Elof] 7uke T th2)) 09 AA 7 Aol st gr5e) Adae] e
N E e == 9} 1= = Aol gk,

WA 330 7} start, stop, step O EBHE.

o B
* linspace recipe A A& & &7 & Z 2o A3 R Add AL FAT= TS Ko
U}

sho] W] B2 E vl ol Bl e str, i EAFY (stings), AR gk} AP ULh BAGLe fURE T
ZAES] BW AU U 24D AL b Pgoz AYHUh

c oM E: v E BeES FE S sy

c SMSE: AL USRS B 5 AU

. /‘\:]!-%[q,%j__‘i_ lll)\ﬂ 7H-o/] Z_]_%u]_‘%j—_]f__'” """}‘ﬂ 7H_/] ﬁu],%:i"""
A SRR FA FALL 2] o ZAH S 7 ASUT - A" B o] FAE gHE 234
U},
T mAA Y dRol T 5 Aelo i u A= EAE HEE S FAHcr G EAE S HERE MY
Uth &, ("spam " "eggs") == "spam eggs".
A9 = o] aA o] Z A AL} th FI 0 o] A A o] A AL A 2] E ¥ B/ 38l r (7)) F 7ol S et

A 2l H E 9] e F A9 EHU} ZEA| B U] &L strings 2 FZFHA A 2.
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2 str ARAE MRS O E AR 2RE BEo)d £ 5 J5Uth
ol glem ETZ}“% AP A B Zol 719 £
59 A, s[0] == ] dyrch

class str (object=")

class str (object=b", encoding= utf-8’, errors="strict’)
object 2] £ A1 A WAL B F Uk object 7} A FH A gow, Wl BALE FeAFUTh YA o,
str () 9 522 encoding = errors 7} o] A=A o] upg} bR =], oh-2 7 25U th

encoding T} errors .5 0] X A ¢k O W str(object) = object.__str_ () E & =t object
o “H @A EE NAA A s EAL BRIV AL AA B 1&%T4dﬂﬂ
AUt ek object 7} __str__ () WA EE 7FA 2 YA FOHHE, str() 2 EH/‘\_] repr (object) &
=HF Yt

encoding B= = errors T Aol & 7t o] X |, object = bytes-like object (9], bytes T2+ bytearray)
o] o] of ?ﬂ'b] t}. o] A, object 7} bytes (== bytearray) A A| o] W, str (bytes, encoding,
errors) ¥ bytes.decode (encoding, errors) & =53 Yt 1 o] AL, bytes.
dmmmmiéﬁﬂMQﬁﬂﬂﬂiﬂﬂE%ﬂﬂeﬁwﬁ%m#ﬂﬂﬂW@@HLw1d
2] Al 2~ & — bytes, bytearray, memoryview2} bufferobjects S X A A] &

encoding == errors QAL Qlo] bytes AAE str () o AZ3}
A WA Aol F DU TH(Thol W W M b = HAA|

>>> str(b'Zoot!")
"b'Zoot!""

str @29t T A e E AN AR BAE U2 G sk obel o] E AL A= AL
NS, £0Y EALE 25 W fstrings B 29 AL 20 AL FEIAA L. B, € aE
A2 Au) 2 AA e YA L.

AL 55 AAs AES B 7S, ool 71¢d FAHA WASE FAGY T

A £F 1A 2ede] A TR AAFUG e 2 59 fA40 484 482 A
FII (BE str. format (), LA AL 2, A A £A4L 201D e FRAA L) e e C
printf 2B} 710 T, o 52 W99 B A2 sty Sutasl ARs7) e tha o HA T A2l
% e ASole 55 o WE T pring 2512 242 £0]2)

ghoju o] gt Ae] Auis AN e g #d FHIHE (re 89 A4 A9

EeTh ABE BE T REEE O

m

Ut
str.capitalize ()

A AR A L A 7 28 A #AD Y BAHES B F U
str.casefold()

Aols 29 8 £ALS BAFUT Aols Y B EAAL YaBEAE FAG v Fo] 489 4

A2 EIE LEAR AL AGNLAAY BAYA R E AL TLE AN AL 21}
g Sol S U SEA D £ voar FFEYUL, olo] SEAel 2 over ()
A o}
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Aol~ 9 eSS FUIE 5 AHM 313 of o] dHUth

WA 339 7}

str.center (widih|, fillchar |)
Aol width 1 FAE 9] 7h-gdloll s gh= = F U AR A fillchar (712352 ASCIL 25| o] &) &
12510 A& U widdh 7} 1en (5) B} FA 22 A4 Ao EALo] ks o}

str.count sub[ start[ end]]
9 [start, end) O A F-& FAE sub 7t FHE A @3 5ot AT EHFUTH ABF AR} start
S}end = o]~ F7|W o E | AFH Yt

str.encode (encoding="utf-8”, errors="strict”)
EAQ o EQ AR ATYH WAL SHFUD 8 ATDL rure-s AU errons £
e 2 A2 BAE A5 AN AT S A3ich erors o ARGL strice Ad, A7
Q257 QO™ UnicodeError & 4o 7|8t= = Ut thE 7153k 3H2 'ignore', 'replace’,
'xmlcharrefreplace’, 'backslashreplace 9} codecs.register_error () 5 53 SE4H
T} & o] EEJ Yt} Error HandlersS B A L. 7F53 217 Q9] BE28 X 8 A Standard Encodings A A<
SRR
WA 314 WA 71 9= AR} AP o] F7hE A5t

str.endswith (suﬁ‘ix[, start[, end] ] )
TAFE o] A FH suffix 2 U True § €853, 1384 oW False € 8 F YT suffix = 2312t
She AU AEY FEol B 4E duth A9 van 7} AT Y LA AN AAE AT
A A end & A-G5HH G A X oA vl E FHFUTH

str.expandtabs (tabsize=38)
2E W EAES A 27 F0i7 9 2710 W} bt 2 oo Aol AR AR BALe
AR S EEF U ‘?j X = tabsize F A AU TH(7] 2 gH-2 8] 31, € 0,8, 16 5ol § 91 A&
ARG, EALL 8757 A5 @A) Aol 02% AR L EALE B4 92 AT .
£447H @ (\0) o)W, 8] o] £ 8 9125} ok W) ik o) 2] 250)2 £A47} YR L ek
(8 4 A = B4 A ks th) EA7E 08 22 (\n) == 702 A 29 (\r) o] FAME 3L @A)
@202 AUBH T G2 FAL WHA YT AAAL DA 4 AN W F A B
FAE A0 SRl 14 ZAhg
>>> '01\t012\t0123\t01234"' .expandtabs ()
'01 012 0123 01234"
>>> '01\t012\t0123\t01234"' .expandtabs (4)
'01 012 0123 01234"

str.find sub[ start[ end]]
& AL sub 7k €ekol & s[start:end] Woll S8 ske 7HE 22 429 dE A 2 F U
A 2wt end = % ool oo 1802 AT b FOH 1 2 EAF o)
. find() WAEE=sub 9 YXE Golol & oW AL oF S th sub 7} & ExFY QA
speletel W in QAAEAE ALEEHAIA L
>>> 'Py' in 'Python'
True

str.format (*args, **kwargs)
A T A4 FAT T o MAES T2 = EAAL AHY HAEY FBS () 2 P2
AR AEE 2FT 5 A5UTh 4 ABDEL 92 ARl 24 A AL AAE 19 o5 L A
S AUt A A LS AT AR BAA o AV BAA ARL BTG
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str

str

str.

str.

str.

str.

str.

>>> "The sum of 1 + 2 is ".format (1+2)
'The sum of 1 + 2 is 3!

l
rlo
kel

H
A

M

£ EAGe] ARY 5 I The £9 S e 413

e 2

i)
o

>']_|‘
N
o
>
>
to

Z3: E£A(int, float, complex, decimal.Decimal®} A B E)E ngdA oz Zujg T uj
(el: "{:n}'.format (1234)), 0] &= dA|H O F L,C_CTYPE ZA| ¥S LC_NUMERIC ZAIL=E A
A 3lo] localeconv () 9 decimal_point 2} thousands_sep %53 tjZEst=d, ol 28 E 0]
ASCI 7} o}y A} 1H}e] EXR T} 431, LC_NUMERIC 27 Qo] LC_CTYPE ZA 4} b S w2t 232 A
it o] YAl WAL ThE Ad ol JFS FuITh

A37 AA: A2 ngAoz ugdu], o] 4= o] AL A A O F 1L,C_CTYPE 27
S LC_NUMERIC Z2A L= ’E@E‘HW

. format_map (mapping)

str.format (**mapping) I} B]SSFA W, dict E EALE A 9T mapping < A AU} o &
E9] mapping ©] dict A H S~ F&3 T}

>>> class Default (dict) :
def _ missing__ (self, key):
return key

>>> ! was born in '.format_map (Default (name="'Guido"))
'Guido was born in country'

B A 3.20 F7}.

.index (sub[, start[, end] ] )

find () ¥ opA R RE 21 Q= AL valueError 8 407 YUrh

fifo
B
o

isalnum ()

Return True if all characters in the string are alphanumeric and there is at least one character, False otherwise.
A character c is alphanumeric if one of the following returns True: c.isalpha(), c.isdecimal (), c.
isdigit (),orc.isnumeric().

isalpha ()

Return True if all characters in the string are alphabetic and there is at least one character, False otherwise.
Alphabetic characters are those characters defined in the Unicode character database as “Letter”, i.e., those with
general category property being one of “Lm”, “Lt”, “Lu”, “Ll”, or “Lo”. Note that this is different from the
“Alphabetic” property defined in the Unicode Standard.

isascii ()

Return True if the string is empty or all characters in the string are ASCII, False otherwise. ASCII characters
have code points in the range U+0000-U+007F.

W 3.7 7%

isdecimal ()

Return True if all characters in the string are decimal characters and there is at least one character, False
otherwise. Decimal characters are those that can be used to form numbers in base 10, e.g. U+0660, ARABIC-
INDIC DIGIT ZERO. Formally a decimal character is a character in the Unicode General Category “Nd”.
isdigit ()

Return True if all characters in the string are digits and there is at least one character, False otherwise. Digits
include decimal characters and digits that need special handling, such as the compatibility superscript digits. This
covers digits which cannot be used to form numbers in base 10, like the Kharosthi numbers. Formally, a digit is a
character that has the property value Numeric_Type=Digit or Numeric_Type=Decimal.

46

Chapter 4. &3




The Python Library Reference, = x| 8] 3.7.16

str.

str.

str.

str.

str.

str.

str.

str

str.

str.

str.

isidentifier ()
Return True if the string is a valid identifier according to the language definition, section identifiers.

def Uclass® 28 o F A2 AALSHE W keyword. iskeyword () & AHEEHAI A L.

islower ()
Return True if all cased characters® in the string are lowercase and there is at least one cased character, False
otherwise.

isnumeric()

Return True if all characters in the string are numeric characters, and there 