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AEZDI LWL OPREFHED AT TERINTVWETH, KREREEIT7DERDT LA R DT
BRVWDTI I TL AR ENTVEE A

PIEVWZ, ZDOTA4 TV DORESINERIN TV EZDREEY 2 —1DaAL sy ayTy, ZDaALrryay
P T 2HFEIVA0NEHDET, HEZEI2a—id C FETE LN, Python 4 ¥ X 7V XITHHAA
FATVET; —HHDEY 2 —niE Python THEDPA, V—Ra—FOERNTWMOIAENE T, £2H2E
Va—id, BIZIZFETRAE y 7 OBIMERZ 1T 2 e WvwoZe, Python IZIFHEICRL LA v 2 —7 = —
AEPEL, —FTHOEY 2 =L TE FFEDN—FY 2777 ERTE V0o, HEDARL—T 4 ¥
TIYRAT LR LA V2 =T = —2ZRMEL, EHIHDEY 2 -V TIE WWW (V=L YA FY =
N DEIBFEDT TV r—2 a v HIRHL LA Y R —T7 2 — 2L TV ET, TV 22—l &-
TIEETON=Ya Yy, 2TOBHERD Python THHAT2 22 TELD, BRICHZI AT LBYKR—-1
LTWBEAEICDAMEZ2D, Python 23> 4L L TA YA M= LT 3BIREDREL T a vV EEA
R 2IZOAFHATERLZD LET,

ZO= a7 ME T NERD BAEEAN? ERERENTVWET, 2% . BUICHAAADOBEEZIAR L, HAA
ADT =2 HIHN, FLTHRRICEES 2a—ILeHEET, TV 2—NVEHERODZDIDTIL—FELLT
#O@ﬁbl LTL\iTO

DED, ZOR= a7 NER)HHAED, HiAfETE ZATROFEIHEDIE, Python 74 77V TH
HATERZEY 2 — AR R—PLTWE 7 AU r— a VEEBOMESZ - 2 CHFETEX22 W 22T,
bHAA, TOR= a7 NENRDO LS ICHOLEX HDEFRA — (=27 VDEEEDICH 2) HRIC
o HZHELED, (BERICHD) RIITHBHYTOMMSCLEY 2 — L, HBEHIT ZLZ>TTEET,
L7 YR LREHIZOWTHIRL TALWVDRS, 7YX LIR=IZHEN (random ZH). 205 1,2
HiFitr 2 D TEET, ZOY=2 7 VOEHE Y EARIBRETHO2ICHD 3| #HAAAHBEY OFED LI
HBELIVTL LD, =27 VOMOERTIE. ZOHIONEIZDOWTHI o TWVWEHDE LTHILNL TV S
5T9,
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ZHTE, Ya—DEHTT !

1.1 FAAEEMEICDOWVWT
o FIHTZ A : Unix | OEWKRIZZ OIS Unix AT LARHEIEHZNVENS L TT, 20D
ZEEFFED OS KB ATFHEETRTZ2DOTEDY ¥ A,

« If not separately noted, all functions that claim ”Availability: Unix” are supported on macOS,

which builds on a Unix core.

4 F1EIBLBHIC



TWO

#H A 5 BIEK

Python A ¥ & 7Y 232 < DB RBHAA TN TED, WOTHHHTEEXT, ThoZ2IIWIT

L7 7Ry MEIZETET,

HH A 5 BER
abs () delattr() hash () memoryview() | set()
all() dict () help() min () setattr()
any () dir() hex() next () slice()
ascti () divmod () 1d() object () sorted()
bin() enumerate() | input() oct() staticmethod()
bool () eval () int () open() str()
breakpoint () ezec() isinstance() | ord() sum()
bytearray () fitter() issubclass() | pow() super()
bytes() float() iter() print () tuple()
callable() format () len() property() type()
chr() frozenset() | list() range () vars ()
classmethod() | getattr() locals() repr () zip ()
compile() globals() map () reversed () __import__()
complez () hasattr() maz () round ()

abs(z)

BOMIHEZ IR U E 5, 518U EBEL FE/INIGEE720F __abs__ () EEINLA TV =7 M TT,
FIBHERERL . 2 DHHE (magnitude) 2R SN F T,

all (iterable)

iterable DETDOEBDVER S (b L KIZ iterable 232272 513) True ZIRL T, UTDa—Fr4E

flic3:

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

return True
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any (iterable)
iterable DWIT NP DEENEK 51X True ZIBRL F3, iterable 232872 5 False ZIRLET, MUTD
a— R &t

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

return False

ascii(object)
repr() bk, 7Yz 7 P OHIFARERERZ B XTI ZRERLETH, repr) Lo TRE N
7 XXFHIFRDIE ASCI XFiE \x . \u., \U 27 —7F%2#o Tz R7r—73hEF, T+ Python
2D repr() WXXoTREINZDERUXFINZIED £5,

bin(z)
BROE JETEIC 70b” DTz 2 EXTFINCEIL £ 3, FERIE Python o LTdh 3Rk
DET,

>>> bin(3)
'Ob11’

>>> bin(-10)
'-0b1010"'

SETEIZ "0b” MW THR LW, B LTV TEKL K WA, ROFEDELLTHHZIET,

>>> format(14, '#b'), format(i14, 'b')
('0b1110', '1110")

>>> f' {14 :#b}', £'{14: b}

('Ob1110', '1110")

IDEELWVWIZI X format () BBRLTLI X W,

class bool([aj])
7=V, BB True ¥£7:1% False DB L2 RIRLE T, o 13D EEEHEFHS 2AVTE
BEANET, 2 PMBEFLEEBINTWBRIHEE. ZOBEIE False ZIRL 3, TN DA, True
ZRLUET, bool 77 RIE int 7 7 ADIRESY 7 R TT (BIER int, float, compler Z#BBLTL
EWV), TDIZIAPLEILIRET S I LI TEERA, 7—NMHDA ¥ AKX XJ False & True
DHTF (F—IUE ZBILTL 7N,

N—Tay 3.7 TEH: ¢ IMEHHSIEICRY L.

breakpoint ( *args, **kws)
ZOBBUC XD, MU ENLEFRP ST Ny IABITLET, Fic, 2O args BX P kus %
ZDEF sys.breakpointhook() WE LTI LEF, 77 4/ FTld, sys.breakpointhook()
W5 BUE LT pdb.set_trace() ZMUHLET, ZTDF —RATIL, pdb.set_trace() 1FHk % {HF]
BB DT, HRINZ pdb A4 Y HR— P LD, TANYHCAZLDIIF -2 SATBALY
FIIH D FHA. 127U, sys.breakpointhook () IIMDOBEBERET 2 Z ¥ HTE, breakpoint ()
GEHBINCZ OBIBEMNOCH L Ed, UKD, Rl TNy HITBITTE LT,

6 2 B EHALEN
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51%7 breakpointhook £ T EE&E > I builtins.breakpoint ZiXHI L £3,
N—=a ¥ 3.7 THEM.

class bytearray([source[, encodz'ng[, errors] ] ])
FLWVAS FEEHIZR L EF, bytearray 77 A1E 0 <= x < 256 OHFFH OB D & 72 2 A HA[HER
BT, Sa—R7NEo—r A8 I N Tw A2 EEARERATNICH T 2HEDORX Y v KO
REZMATOVET, F72, bytes BHBFORX Y v FOKEDBHATOVET (see bytes & bytearray
DIR1E),

F T ardD source 51K, BLAE R 2 HETHMLT 20 EbiiE T

o XFF DA, encoding (¥, AT a>d errors) 5B EIRITINIRD FEA, DL E
bytearray () 1&XFH|% str.encode() TNA MIEHLTRLE T,

o B OBE. EANEZEDYT A XIZRD, null N4 FTHIEHLE R E S,

e Ny I 7 AV R —Tz2—RACHMETEIA T2 DGE, ZOA TV 27 bOFiAH LER Y
7 7 A MEH oAb T,

o 1TFSTIL OIS, HiFH 0 <= x < 256 NDOBEDA 575 T TRITNIL ST, Zh 6 ES]
DFHONEE LTHELAE T,

IR TR, B 0 OBEAIDERSNE T,

NAFVI) =5 VB bytes, bytearray, memoryview & bytearray Z 7TV b BRL T
XV,

class bytes([source[, encodz’ng[7 errors] ] ])
HiPH 0 <= x < 266 DEBHDA I 2a—X TR =T VR TH? "bytes” 7927 bERLET,
bytes X bytearray D4 I 2a—XITNRTT, A7V 27 P2ZLSERVESIBAY v PR, ¥
TOIVITRATA Y TDEDZENE, CHEFAKD S DT,

EoT, aYAMT I X5IEIX bytearray() Db DL FARRICHEREINE T,
NAMNATS 227 PRV T IVTHERTEF T, strings ZSRL TSI W,

NAFV =45V 2B bytes, bytearray, memoryview, INA AT I b, bytes & bytearray M
BIE BSRLTIEE W,

callable (object)
object BIEHDMERH LATHEA 7Y = 27 S THIUL True %, Z5 TRIINIZ False ZBLET, 2D
BAEDS True IR L Td., MUH LIXKET 2T8EMEL D D 355, False THIUE. object DU
LIZIRLU T LER A, BB, 77 RAFMUH LATRE (7 7 RAZMUEHT EH LWL YRRV R %K
LET) T Fhe A VARVREZ TAD __call__() XYy FEROROMIHLATEETT,

N—=Ta v 3.2 TEBI: ZOBEIE Python 3.0 T—EH DR 4LE L7722, Python 3.2 TIEIEL %
L7

chr (%)
Unicode 22— FRA > "B | THEIZXFERI LTI ERL T, HlZIE chr(97) 1E3XFF] 'a!
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%, chr(8364) A4 ' € ' ZIRLE T, ord() OHTT,

OB LHPAE 0 225 1,114,111 (16 #EET 0x10FFFF) T3, i B #iFSNDHE ValueError
MR Eh £ 9,

@classmethod
XV RETZITRARXY v RAEHLE T,

TIARXY v RliZ, A VARVRARXY v RDBBROE—F ML LTA Y RE A2 5 L5112, H—5
B LTI/ o7R%22DET, J79AXY v FEESTAIZE. UTOA T4 A2/ 0F T

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

@classmethod FERUIBEE 7L —4& TF, #£L < IE function S L TL 72X,

ARy FiE, (C.£0) DEII) 77 ADSMUETIED, (CO.£O) DEIHIWZ) A VAKXV R
POMFIHET IS TEET, A VAR VRBEDY FJAPATH 202V THEEINET, 77X
XYy RPRES Z AP ST ENE5E/E. ZORES FAA TV =7 P EROE—5 18 e LT
HEhEd,

I AXYw ik C++ % Java OFFINXAY v FIZBREDF T, HNXAY v Fid, ZOHioD
staticmethod() ZBML T IV, ZI7ZAXY v FIZOWTEDELWI LiX types 2SR
LT X0,

N=Tary 39 TEHE: 75AXY v FiX property() ¥, D TRV TR 2oy 7322
TE2X5CRDEL,

compile (source, filename, mode, flags=0, dont inherit=False, optimize=-1)
source #aA—RA7Y 7 b, BLLIF AST A 7027 MZay 4V LET, a—FF 707
ME ezec() LTHEITLED. eval O MU LU THHMTE £, source F@E DTN, A M,
AST A7z bOWVWITNTHEDPEVERA, AST A7V =227 bAD, F/z, AST A7 =7 b
LDAYRANDHEE, ast BV 2= LD RFa XY FEBEBBLTLEIW,

filename 5180213, 2= ROHALLITTD 7 7 A V2 EZRFAUIR D ERA; 7 7 AV bHALE
N2 DTRFIUR, FEFATREREZTE L TFE W ("<string>' —MAINCEDNET),

mode 518IE. a4 VENZ 32— ROBEEZIEEL £7; source BD—EHD IS5 5 'exec!
HE—OED LSS eval' | H—ONEENIX DY E 'single! T, (BREOHE. FHioS None
DAV TH 2 AXDHIFEEINET),

A7 a vl flags & dont_inherit W&, ¥O AVNATHA T a3y 2EHCT 20, FFROEHE
DENZHATLE20ZHIEL ET, EEL05BBFELRV (BB ETH D) HER
compile() DMUHLILO I — RIMEA LD LRI 7927 Ta vy R4 LENE T, flags 518D 5
Z BT dont_inherit 235 % bRV (F/21kERw) OBE. EEIKMA T flags 5I8T5 2 6hiza
VA TF T a vt future XBFEONE T, dont_inherit LB TROVWEBOEHE. flags 51¥T
ESINA T a VEIPENTY - O Lita— FMIGEHShZ 7 57 (REROKREL 2 > %
4 7F 7> ay) JEHINET,

8 2 B EHALEN
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BT 284 54T a vt future XLy b7 4 —)L FTHERRET, €y FHEMO OR
BB THRBOX T a vk —BICEET AP TEE T, FFED future HEEEZEET 572
DICHERE Yy b7 4 =)L FOEHRIE, __future_ EY 2 —LIZBIJ S _Feature { Y AX Y AD
compiler_flag BMETRZ2 2 TEE 3, AVNATT755 DIFMIE ast €Y 2—LD PyCF_ T
RE2 777 TRZ2ZENTEET,

518 optimize X, A4 ZFORBILLNAVEZHEELET; 774V EDMHE -1 & A 2TV XD
0 AT arTEZONZDERILRELLALEZERE T, PRAZ LI, 0 (st L,
__debug__ 1XE), 1 (assert {ZH DR 4L, __debug__ 1Z#4). 2 (docstring HED RPN B) T,

ORI, a v R NEINTY —APRIETH 258 SyntazError &, Y —ADXNANAL bR ED
BE ValueError ZEH L F 9,

Python 2— RZX—=ZALTZ®D AST RRZB/LWVOTHIUI, ast.parse() ZBRLTLIIZE W,

5% source, filename ZEE L T BEEA N>V k compile ZIXEH L 3,

AR BEUTICHE 2 2— FOXFS % 'single' X 'eval' E— R Tary XM L35L %, ANE—
DR EOBATFTHRIEG SR ITAUIR D FH A, ZHUE, code EY 2 — LV TARERBR L ETTRIEK
ZRHAILR T T 272D TY,

EE: AST ATz PIZay AL TWV3E ZiZ, THIKEWFEIREHE L CFEFTNIC
X o T Python ODMEHEXARI VL SDRAX y I BFERXDRFZ|Z % Z & T, Python £ > &
TVRET v aSELNET,

N—a v 3.2 TEHE: Windows ® Mac DBATHZIITITFE T, F72 'exec' E— R TOANDH
fTCHDLoTVWARREDDH D FHA, optimize 5IEIEMINZE LTz,

N—=a v 3.5 TEHE: LIFNE source \IZXNANA b BB o728 2T TypeError ZEHLTOVWE LTz,

N— 3> 3.8 TiBI: ast.PyCF_ALLOW_TOP_LEVEL_AWAIT 7 7 7 %EL Tk v 7L LD await,
async for, BXU async with DY RK—b2HEIMET L2 TELLSIRDFE L,

class complex([r@al[, z'mag] ])
il real + imag*1j ODEFEHZIR T, LFINRMEERBICERL £ 5, BB FINns. %
NEFRI RS, ZORBBUIE 5B L T X Uda b 8 A, H 5 [ BUISCFS
THoTERD FEA. Zh2ho58E (EREE2 L) EREOBERTT, imag BEWRI NS
&, EEDHEIZE T, ZOaYRA 77 &RIF int R float D& D BEEELR LTEE65%3,
W OGBS NIGE, 0] ZIRLET,

—% 7 Python A 7Y =2 b x I LT, complex(x) I& x.__complex__() ICHMEEZRHEL £,
__complex__() ERINTVWAREWEAIE __float__ O K7 4=y 7 LEF, __float__() d
ERINTORWEEE __index__ () K7+ =Ny 7 LET,
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AR FHI» ST 2 & ZOXFHNIHRD + 2 - HAETFORDICEHZEATIIRD £¥
Ao BIZIX, complex('1+2j") IFWVWWTF D, complex('l + 2j') I& ValueError ZiEH L E 3,

BEBIENZOWTE BIER int, float, complex WZEADH D £ 5,
N—=Pary 36 TEHE: a—FYVT7TIAPTHZ V- T 207X —2a72MHTEET,

N—= a3y 3.8 TEHE: __complex__() & __float__() PEHRINTUVAEWES, __index__(O ~
T+ =Ny 7 LET,

delattr (object, name)
setattr() OBWMTT, 5IBIEA T 27 P e XFHITT, XFNEA TP =7 bOREHED S B—D
DHLETTRIFIUIRD FHA, ZOBEIE, A7 =7 M2FFT76. BRI BEBHELHIFRL £3,
Bz 1%, delattr(x, 'foobar') i% del x.foobar & (T3,

class dict(**kwarg)

class dict(mapping, **kwarg)

class dict (iterable, **kwarg)
HMLUWHEZERLET, dict A7V 27 PAFHEI AT, ZOIVF7RAHTL FFaxr7—
Yavid dict &€ IYEYTER - dict ZBRLTLIEEW,

o a>yFFHZoNTIE, BNV ML VD list, set, tuple 7 7 AB LU collections Y a—I)L%
ZRLTLZEW,

dir( [object] )
SIEBDPIVIGE, BEDOR—INVRAA—-TIZHELADVRANERLET, 5IBDBH25E,. 2047
D7 bOBEWMRBEBEDY A MERED LIRAE T,

FTI2 7 b __dir__ () EWVWSISHDXY v FEFORL, ZOXY v FARUCHIA, BHEDO Y R
FEIBREIRITERD FH A, THUTED, HRXLD __getattr__() X __getattribute__() B
BEFRETIZATI =27 ML, dirQO DEEZHRET 20D HEIARTA X TEET,

G727 b __dir__ ) BREHELTVERWVWES, ERXINTWRIEA T2 D __dict__ B
e, ZLTHA T2 b, ‘ﬁ%ﬁi%”ﬁ@bi SYRAET, ROV ZAMISELTHZ LIRS
T, El. DRXLD __getattr__() BFOBE. TIEHRICRZ 2D LOLERA.

FIZ7FNLED dir() AHZXLE, FREWD KOREBEREFREER L LS T 572D, BERzH
DATI 27 P TRER>TIRZFBENE T

e IV IMEI 2N ATV VOHE, VAMNIREY 2—-LOETORZFINEEN
ij—o

o ATV I T MR SAF T 27 FOBE. VA MNIIZFOEMOLET . HiF
NIz o2 FDHEET F 2D EENREETNET,

o ZHNLAMDZEITIE. VAMNIRATY =27 FOEMS,. 75 2ENHA. BRNIZEE > 71K
Z2ADEEHPEENRE T,

10 %2 & HAHER
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BENDZVZAMEITNT 7Ry MEZTERSATOET, FlZI3:

>>> import struct

>>> dir() # show the names in the module namespace

['__builtins__', '__name__', 'struct']

>>> dir(struct) # show the nmames in 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):

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

>>> dir(s)

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

AR dirO BERXMFE T Y 7 TOMPICENZ LS IRBEE ATV 20T, HEES—ENZ
HHELTERSINAHOE Y Fews XD b, ©LAREKES XS5 hAfioty b2RZS L LE
To T ZOMBOMAPVEIEZXY V- A TEDSAREERD D 25, HIZIZ 51827 7R TH
L&, XX I ABURIHRDOV A MIEENEEA,

divmod (a, b)
200 (EEETRV) HE518e LTI, BHORELZIToL L ZOMEERI LRI MNZIRL E
T, BE LR TR, ZHANEE FToRADEH S E S, BETIE, #HRIEX (@ // b,
a % b) EEUTY, FE/MNRETIE, #RIE (g, a % b) T, ZIT ¢ 3% math.floor(a /
b) TIH, ZNED 1/hERB2ZLdHDFET, WTAUTE K g * b+ a % bild alZIFEIE
<, a%h bPEaTRIFIUIZDFFIE b LFLT, 0 <= abs(a % b) < abs(b) TI,

enumerate (iterable, start=0)
enumerate * 7Y = 7 MR U E T, dterable &, > —7 Y AD dterator 2 HBNEIA TL— a
VEVR=PTIZOMDET T =7 PTRITIUIED R/ A, enumerate() XX oTRENA T
L—2D __next__ () AV vy Fid. (F7 4V EMTIX 0 &R start »HD) AU b ¥, iterable I
DATL—YayiZioTHoNLEZELXTVERLET,

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

>>> list(enumerate(seasons))

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

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

REFEMTY:

def enumerate(sequence, start=0):
n = start

for elem in sequence:

yield n, elem

(RDR=T1Z%i <)

11




The Python Library Reference, 'J1J—X 3.9.19

(FiDR— 25 D %)

n += 1

eval(expression[, globals[, locals] ])
XFHN e F T a > DEIE globals. locals & D FF, globals %5 % 255 3FE TR TEARD F
BAo locals #5258 3MEED~ vy ¥y I A7V MTTEE T,

expression 518UE Python 3 (MR FT VWA TIE. £HEOV R M) & UTHEN X hiii X &
T ZD EFFE globals BL U locals X FhFh 7w — B Un—h L kEGHI2E/ e LTHEbi
F93, globals BFENE 2 54, __builtins__ ZF — 2 T 2HEAEETNTVARWIES, expression B3
BT I N AR, HARAAEY 2 —)L builtins DIFEANDSEHAF—  builtins__ Dfiz L
THAZINET, Ko T, expression W FHE., BHED builtins Y 2 —IAANDEERT 7 A%H
L. FIRENBRRIIEE L E T, locals FHEEDEBAMINIIGE. 77 4V M globals #ETT, #F
EDWH e DB EINGE, REKIT eval O PEFHEINTOWBIIRED globals FE Y locals FE
DT THEITEINE T, eval() 1F. ZOUMRFEITINIREDO FA SN RAO—T Gku—h 10t 7
T2 M) BBRTERNILICEFERLTLEIW,

BRENBEE, FHIS AR D £, X7 -3t e LTHRESET, fi:

>>> x = 1
>>> eval('x+1")
2

ZOBEE (compile() THEMENZ LH7R) EEDA—-FA TV 27 b2FETT2DICHFHATEE
T, TOHBE. XFHDOROHICa—FA 7P 227 v2ELET, 20a—FA 7Y =2 vA, 518
mode % 'exec' ¥ LTa Y RALILENTWBIEGE, eval () IR TMHIX None 1272 D £9,

b Y b oezec() BABIC L D XOEMIRFETVY R— PENTVET, globals() BXUY locals() B
B, Thz2nBED I/ n—r VB =WV ERFELRT DT, ZN5% eval ) X ezec() IZHE
LTES e TEET,

V7N EEOROX TN ZRICFTHET = 288, ast.literal_eval () DSIML TL XV,
518 code_object ZIEEL T BEEANV b exec ZIEMHL F3,

exec(object[, globals[, locals] ])
This function supports dynamic execution of Python code. object must be either a string or a code
object. If it is a string, the string is parsed as a suite of Python statements which is then executed
(unless a syntax error occurs).”! If it is a code object, it is simply executed. In all cases, the code
that’s executed is expected to be valid as file input (see the section file-input in the Reference
Manual). Be aware that the nonlocal, yield, and return statements may not be used outside
of function definitions even within the context of code passed to the ezec () function. The return

value is None.

WIThOEBETH, A7 a vofigrdmande, a— FEIBEEDRa—-THNTETINE T,
globals 72335 2 5Nz s, HHETHRLTERLT (HEOV 727 7 A TIERWV), ZFua— UL

1B, R—HFF Unix RAZANVDITRDTLIELDPZIM T ERA. I—FET 7 A AP LHATVERE, &5, WITEHRE—F
T Windows *® Mac ZXANOBATEEIRL TL XN

12 %2 & HAHER
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L —AINEBOMFIMEDLNE T, globals & locals DX 6N, Zhehnrsa— LA
0—ANERE LTHEDONE T, locals IEET 25X MO0~y A7 2 7 M TRIFIUIR
DEEA, EV 22— LTI, Za—obea—AUEFRCFHETY . exec B globals & locals &
LTHlDA T 27 bR -7356. 23— Ri37 7 AERICTEDAENTD»D LS ICFITENET,

globals FFEM ¥ — __builtins__ KN FT2HEZEERITINE. ZOF -2 L T, HARAAEY 2 —
L builtins DFENDOBEPHEAINE T, TInSH, EITEN2a3— K% ezec() ITETHIZ,
globals \WCBEED __builtins__ BFEERHAT S Z LT, a— FALYOHAAAEF|HTE 2 0FHT
XET,

514K code_object ZIFEL T BEEAANV b exec ZEHL FT,

AR HARABBIE globals O BEY localsO) id, ZRAZNHED B — LB FT—HLD
HEZRTODT, Z0H% ezec() DB, HB=FIRICZOEEELTHES L ENZIe2HD %7,

ER: FEHETIE locals 1ERRITIBRNZEIEL locals () D XS WCHIEL £3: BEHED locals FFEIINT 5
EHEEPARATIEIVITERA, ezec() DT UAR BRI 3 — R 23 locals 1IT5 2 2% D /20t
5. BRINC locals FEEZRTEL TL Z W,

filter (function, iterable)

iterable DBEFZED S5 function DEZIBRTDDTA T L —XEWEL T3, iterable 1T —7 > X,
KiEESR—-—rF2a>r7F . £ 7L —KRTT, function 7% None %5, HEMMERELE T, T
bbb, iterable DI TH 2 ERN TR TRHRESINE T,

7B, filter (function, iterable) l&. BEE(H None THRIFIUXY = 2L — XK (item for item
in iterable if function(item)) & [FI% T, BH%E(AS None 725 (item for item in iterable
if item) X[HFETI,

function DM7%iRT K572 iterable DEER IR THSCHIBAENI, ttertools. filterfalse() &%
LT ZE W,

class float( [x] )

BE 73T 2 ARSI NI FI NS EIRL 7,

SIS FHNDEE, 10 #EE &AL FINT L TL EE W, EHEICFEB T Wb, Z2adic#E
DRAFNTOVTHLEVERA, HELLT '+ 2 ' ZEIMTEET, '+ 1% fEoN2HEIMD
WEBLEZF¥ A, 518UE NaN (not-a-number) RIEEDHRRKZ LT LFINTHILEFVEEA, IE
M. ATNE. BIROZEHE D RO T OSGRICHES DB H D £3:

SigIl o ngn | n_n

infinity = "Infinity" | "inf"

nan "nan"

numeric_value = floatnumber | infinity | nan

13
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numeric_string = [sign] numeric_value

Z Z T floatnumber & floating TR XN TWS Python DFBEI/NIEEY 771V TT, KXFD»
N RIBE T < . B2 Pinf, “Inf, "INFINITY” . "iNfNity” 132 CIEOMREA Y LTz

—77C. SIBDEERCE 7 XFE NS R &, (Python OFBI/NIUSEOREE T) F UEOFEINIUS
BRENE T, 5180 Python OFEN/ NS OEFIN L &5, OverflowError BiEHENE T,

—f%® Python A 7Y =27 b x X LT, float(x) ¥ x.__float__() ICHEHELE T, __float__Q
DERINTVWEWVWES, _ _index. () N7+ —IANv 7 LET,

FIRHE Z 5T IUE 0.0 ARENET,

f51l:

>>> float('+1.23")

1.23

>>> float('  -12345\n')
-12345.0

>>> float('1e-003")
0.001

>>> float ('+1E6')
1000000.0

>>> float('-Infinity')

—inf

FEYINBUSBINZ O W T, BUEE! int, float, compler HBIRL TL X W,
N—=Yary 36 TEHE: a—FYTFIAPTHEZIN—TT 2017 X —Ra7ZHHTEXT,
N—=Ta ¥y 3.7 TEHE: ¢ XEHHF UKD LT,

N—T gy 3.8 TEHE: float_ () DERSINTUVARWVWEA,  index () A7 x—LNv L
£79,

format (value [, forma,tispec] )

value % format_spec THlfHIZ N 2 » HERbEN/z” RENSEWLL F3, format_spec DIFEFUE value
FIEDBNKFE L E 305, 3L AL DOHAABHTHON 2 FENLE X FEL 3 EEESIZ
B

T 7 AV bD format_spec FZEDXTFHNITS . ZAUTEE str(value) DFFEHL & R UHRIZRD
9,

format (value, format_spec) DFEUH LiZ, type(value).__format__(value, format_spec)
WICBIER &, 24U value @ _ _format . () XYV v ROBMBE TR L &, 4 VARV ATFEREEL
FT, TDOXY v FOERED object ICEHEL T format spec BEEITIE B -72D . format_spec
IR DEDLFINTRDP 2720 LGE. TypeError DI NE T,

N—=Ta Yy 3.4 TEHE: format_spec BEEDLFH|THRWIEE object (). __format__ (format_spec)
& TypeError ZiXH L F 3,
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class frozenset( [itemble] )
LW frozenset 7737 bERULET, A7 avT iterable OB ONILEREETEAET,
frozenset FEN MM YT TRTT, ZDZF7RICHETS FF a2 XY ME frozenset & set (£8)
B set, frozenset BB TL &0,

o ayFHIZoNnTIE, B ML YT TR set, list, tuple, dict R collections EY 2 —I)L%
RT7zEw,

getattr (object, name[, default])
object DIFHINTZEHEDMEEIRL FF, name EXFHNITRHRL TERD FHA, XFINA T =
JrPORBEMHD—DODHAITH 725G, EVEIEZORMOMEICK D £5, HlZiX. getattr(x,
'"foobar') % x.foobar L E(MiTT, HE%INLBENITEELRWVIEE., default D352 5 T0iUR
ZUIBREN, £ TRWEEIZIE AttributeError DEHINE T,

FR: TOAR—INRARIOY ) U 13 a v L VRIITbRE S, 2Ok, FTIA4AR—FR
B (I 22007 Y X —R2aT7 25 ARz RoEN) OfE% getattr() THD HTZDHITIE,
EBHEEFE T IV Y ITRRERDD £ T,

globals()
Return the dictionary implementing the current module namespace. For code within functions,
this is set when the function is defined and remains the same regardless of where the function is
called.

hasattr(object, name)
SIEUIA TV =7 b EXTFHNITT, XFHNHBA T =7 POREBAHD—DTH 558 True &, Z5T
WA False ZIRL 9, (ZOBIEUL. getattr(object, name) MU LT AttributeError
ZEHT2HEI»ERL I TEEINTVET, )

hash (object)
ATV Oy Y aflie (FETIR) BLET, Ny Y2 lI3BHTT, Thold3FECMERT
SECRHEOX — 2 mER IR T 27D IflbNE S, FLWMHEE ZR2BHEIZFELV Y ¥ 2lHZ2HD
7 (1 & 1.0 DX EBRSTVTHTT ),

FAWR: JMEO _ _hash ) XV FREHELEF T2 2 2H 558, hash) BEFTT IV
Dby MEIZAEDETEDEEZTIDIE T2 Z8ICHFERLTL7ZE W, # LI __hash__ (O 2L
TLEEW,

help([object])
HAAARNN T AT L EEHLE T, (ZOBEIIEENRFEROLDDDTT, ) 511G X 5h
TVWRWEE, WMEENALV TS AT LEFA 2TV Zayy =L ETRBILE T, 5188 XFY 0%
By XFHINFEY 2=, BB 79RA, AV v R, F=TU—F, $EFF2 X2 FOHEEAL LT
BRI, AT R=Iparyy - ECHFEINE T, 5I8BZOMDA 7Y =2 FDBHE. ZDA
TV MZET BNV T R—IDPERINE T,
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help() ZMUH L7z EICHEOSIBY A MIAT vy a (/) BPEALEEE. 27y 2 XD
FIBDPMEHERGEZE VWS BRTH S ZEICHERLTIEI WV, KhFELVW I i MEHHL B
DWTD FAQ DELHE 2B LT ZE W,

ZOBBIZ, site B 2=, HAAADHRIZEENIIBEINE L=,

N—Y a ¥ 3.4 TEHE: pydoc ¥ inspect NDEHIZE D, MPEHLAJREA 7Y =7 bOoWEE ik
T ZF xR E DU TENDOH b DI T L,

hex(z)

Convert an integer number to a lowercase hexadecimal string prefixed with 70x”. If z is not
a Python int object, it has to define an __index__() method that returns an integer. Some

examples:

>>> hex(255)
'Oxff!

>>> hex(-42)
'-0x2a'’

BRE IS O 16 ESCFHIR/NT D 16 T, JBHD 70x” fF & "0x” FLICER L 720
Bl RICETF 2 HEPIMEZET:

>>> ! "% 255, 'Jz' ¥ 255, 'JX' % 255

(‘oxff', 'ff', 'FF")

>>> format (255, '#x'), format(255, 'x'), format(255, 'X')
(‘oxff', 'ff', 'FF")

>>> f' {265 :#x}', f'{265:x}', f£'{255:X}'

(‘oxff', 'ff', 'FF")

EDELVI I format() BBRLTLIZE W,

16 ZJE Y LT 16 EBCCTFHN R BRITESLT 2120 int O DSIRL T XV,

AR FENRED 16 ECTHIREL ST 0WIEEITE, float.hex () XY v FERES5TTFE W,

id(object)

FIT 27 bD 7 BAME? RBELET, ZOMEEEKT. 20X 7Y 2 oBFEMRTIE—EroE
BMTH2Z eI TVET, AHBAELRSRW 2 207V 227 MERIL d() x>
" LNERA,

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

51¥id BIEELT EE LAY F builtins.id ZEH L F T,

input( [pmmpt])

B3 prompt BIFEE T, ZADEKEBOSATERWTEEH icESsH I E T, K. 2O
AN S 1 TEGAAA, XFINCEFL T (REOUATERWT) IBL £3, EOF 2iiAAEhi:
¥ &, EOFError DEHENFE T, Hil:
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>>> s = input('--> ')
—--> Monty Python's Flying Circus
>>> s

"Monty Python's Flying Circus"

readline EY 2 —IVHBFAAENTOVIURX, input O IZZFNZMH > TREBUZITIRES B A b U KRE
REEL 5,

5% prompt ¥ T BEEA N> b builtins.input ZEHL 3,
518 result % T BEEA ARk builtins.input/result Z#EH L E T,

class int([z])

class int(z, base=10)
BUEE 723 XFH 2 D OERENLBEA 727 V2R LET, 5IBPBEZ6NRVWEEIZIE 0
FIRLET, 21 __int__ () DEBINTWVWAEHEAE, int(x) E x.__int__ () ZRLET, 2 &
__index__ () NEBINTWVAEAEIZ. "x.__index__ () ZIELFJ, 2 __trunc__() NERX
NTVWBEEE, “x.__trunc__() ®2IRLFET, FE/MNGEEIZOWTIX, 20 0 1BV HIAET D
BTET,

z DBEUETRN, H 20T base DEX HNGE. © 1 3LFF, bytes 4 VARV A, bytearray A
VAR Y ZADWTNDT, FHE base D B T TRENLZDDTRINERD VA, A7 =
YT, VT IADRNC + HEWVE - % (FHDRAR=ZKZLT) 33 ZenTEET, £/ VT
FUVEIRATHOL Z R TEET, Efin V7 I701E, 0205 n-1 OFFICHE 10-35 2FfD a 205
z (7213 A D05 Z) ZMAZDDTHREINET, 7741 D base 1X 10 TF, FSNSMEIZ O
¥ 2--36 TF, 2,816 DV T I JlofliEe LTa— FHOERY 7510 X 512 0b/0B,
00/00, 0x/0X ZHNCAIF 2 Z e TEET, B O IFa—F IV T IV LTHECHRT 2 2L 2E
WL E3, TOME. EEOHEIX 2, 8,10, 16 DI T, L ->T int('010', 0) &
BHTEDD FVAD, int('010') % int('010', 8) WHMTI,

BRANZOWTIX, BER int, float, compler BBIRLTLIZE W,

N— 3y 3.4 TEH: base H int DA Y AX Y RATHAL, base 7 =7 b7 base.__index__
AV REF-sTWBRIEA, ZOXY vy FEMATEIINT 2BEEEBLZ P TEET, URION—
Y a > Tld base.__index__ TIX%% < base.__int__ ZMHHLTVE L7,

N—=Yar 36 TEE: a—RFVTFIAPTHZ IV TE2DII7 X —Ra7 2RHATE X7,
N—Ya v 37 TEE: ¢ INEBHEHSIBICRD L,
N—Uay 3.8 TLHE: int__ () WEBEINTVARWES. __index_ () N7+ —A Ny 7 LET,

N— ar 3.9.14 TEH: 4nt string inputs and string representations can be limited to help avoid
denial of service attacks. A ValueError is raised when the limit is exceeded while converting a
string « to an <nt or when converting an int into a string would exceed the limit. See the integer

string conversion length limitation documentation.

isinstance(object, classinfo)
object FIBDS classinfo 51D A Y AR Y A TH 20, (B, B, -3 ®RE) 47277204 v R
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R Y ADHEIT True ZIRL %3, object BDEAZBNTMMDA 7Y =7 FTiRWEE, ZOBBUIE
IZ False iR L EF, classinfo DA TS =7 VDRIV (B2 WVITHRINICER DO X 7)) OBE.
object BMZENLDWVWTNHLDA VAR Y ATHIUL True BIRL EF, classinfo D3TIREI D 5725 &
T, BEVFEBD R ILDNTNTHRWIER. TypeError fINNPEH XN E T,

issubclass(class, classinfo)
Return True if class is a subclass (direct, indirect or virtual) of classinfo. A class is considered
a subclass of itself. classinfo may be a tuple of class objects (or recursively, other such tuples),
in which case return True if class is a subclass of any entry in classinfo. In any other case, a

TypeError exception is raised.

iter(object[, sentinel])

ATL—32 37027 VERLET, 58D 50T, F5IBOMBPUIKELERD F
T BB WIEA. object IRKETm ban (__iter__() XYy R)», ¥—rvRAFuba
W (BIEDS 0 2 ORBRRT 2 __getitem__() XY v F) ZHR—-bIT2EEF 7D =7 M TRIFNUIR
DERA, THHEDOTB PAARHFTE YR FINTORVWES, TypeError BEMINE T,
B 518 sentinel BEZHNTWVWBR S, object IFMUIH LATHEA 7Y = 7 b TRIFIUIRD FE A,
ZDGEITEREINDE A T L =R, __next__ () BFERMIZ object BFIFEL THUIHLET, K
XNTMED sentinel ¥ FELIFIUZ, StopIteration BEH N, 25 TRIFTNE. RYENZOEE
RENFET,

1T7L—2E A TIREW,

25|1BIARD iterO) OFEFLFAFED 1 DM, 70y 7 ) —X—OHETT, HIZIE. XL FUD
F—ER—RAT 7 ANAMSEERDO IOy 7% 7 7 A VLOKIKICEET 2 T TiAHETIERD XS
LET:

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

len(s)
A7 POEX (BHEOR) BRLET, 58T —7 v LFF. N4 ML 2T, YR B,
range %) AL S 3y (Bl HE, WEEAS) TF,

CPython implementation detail: len &, HlZIX range(2 ** 100) D k57, sys.mazsize
PHZBEIIINUT OverflowError ZiXH L E T,

class list([itemble])
list 1&, EBICEBEMTE R I 2 -2 IRy —r v RAT, URRE (list) ¥ =V RB .
list, tuple, range . RF 2 X ¥ MEIRTWVWE T,

locals()
BRIEDOR = AN YRV T =TV RTHEZEHR L CELE T, BT 1y 7T locals() 2L
HLZ ZEZBEHEBEDREINETH, 77270y 7 TIRIRERENEEA, Y 2—LLILTIE,
locals() & globals () WERIUHFHHETH 2 Z L ITFERELTLIZE W,
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AR COHZFONFTRZEEL TRWITERA; ZELTH, A X7V XHPES 0 — A NVZERLEHE
ZROEITITHEL £H Ao

map (function, iterable, ...)
function % FERZ IR LZD D iterable DRTDOERICHAT 24 71— X %R L E T, BMOD iterable
SIEDBE I NI RO, function 1ZZ DEIZFOFIBER S RIFNIR ST, £BTDA 75 7 5ifT
LTl BRCEHEINET, BROA T 7785160706, ZOA4ATL—REZDOHF DK
WOA T ITUHBRELRRTIEED £5, BBOANRTTIZFIEEZ 7VICEE SN TV 25513,
itertools.starmap () ZBMULTLIZE W,

max (iterable, *[, key, default])
max(argl, arg2, *args[ key])
iterable DHTRADEZR, /2132 DM LOFHOFTREROSDZIRLET,

PEFIED 1 27T 52 oNZGE8. ZHUIZE TR jterable TR TEWIFEREA., ZOD iterable
DERRKOBEREMRENET, 2 O EOF—U—FELOMNEFIRIEGZ 50258, TOMES KD
FTHRRKDDDPIRINE T,

EEDOXF—U— FEMAGIED 2 0HD £7F, key 518135182 1 DWAIEFBIE (1ist.sort () DB
DD EIW) ZHELET, defaull 5IBIEIEZX ONTA T 5 TNADEDHEITRT A7V =7 M eta
ELET, 477 TADZET default 352 5NTOWIRWIES ValueError AT NE T,

BRRKOEZDPBEBDHZ2 2. TOBMBRIZOI>IBEMIIHNLZDDERLET, i
. sorted(iterable, key=keyfunc, reverse=True)[0] *° heapq.nlargest(l, iterable,
key=keyfunc) D K57, MDY — PEWZHER T2 Y — L WL E T,

N— a v 3.4 TBEM: default ¥—7— FERAGIE
N—Ta 3.8 TEHE: key 5187 None THEZ L ZHALE T,

class memoryview (object)
BRonid 7oz bbbl " XEV L 2—=" 3727 FRIRLET, LI XED
Ea— 2ZRL TSV,

min (iterable, *[, key, default])
min(Cargl, arg2, *args[ key])
iterable D TR/NDEFRE, 7213 2 DULD5IBOFTRNDDDEZIRLET,

PLBEFIED 1 D752 oN2GE. ZRUIZE TR jterable TR TIEWITFEREA, ZOD iterable
DERNDBEPRENE T, 2 20U EDF—v— FELOMESIBDIE 2 5056, FOMESIBD
FTER/INDH DR EINE T,

FEOXF—7— FERSIED 2 05D £, key 518UI5 8% 1 DHB TR (1ist.sort () DB
@@ijk)%h%biﬁsd&whﬂﬁﬁ%x%ht%%?7W#w®% WRTA T 227 + &8
EFELET, 477 TUDBET default 52 5NTWRWEE ValueError DEHINE T,

RNOEREVEB D2 E, COHBRIZDOI bRACENLDDOZEL £F, I
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sorted(iterable, key=keyfunc)[0] X heapq.nsmallest(l, iterable, key=keyfunc) D X
7%, DY — MEWEMERFT Y — L ETLL T

A=Y a Y 34 TEM: defoult ¥—v— FEMATIH,
N—=ar 38 TEHE: key 5/ None THZ I AL ET,

next (itemtor[, default ] )
iterator @ __next__ () XY v REMUHIZIIZED, ROBEEZIELET, /T L —XBRE
TWaHE, default 525N TV ZNDR I, £ 5 TRIFNUL StopTteration PR S H
£9,

class object
R RV LA T2 7 v EIRLE T, object EEBTDIZ 7RADEKY 7 AT, ZTHII,
Python 27 5 ZADETDA YRR AHBED XY v FEEZFLET, ZOBBITWI L5182
T ER A

ER: object & __dict__ & IRV DT, object 77 ADA Y AR Y RAREEDOEMEENRAT
223 TEZEA

oct(z)

BRI 700" D VTe 8 HESCTFANCZERL £9, #ERIE Python O e LTH R BRI
DEJ,

>>> oct(8)
'0010"

>>> oct(-56)
'-0070"

TR AREERED 700" fFE 5 700" L D 8 EXFINTEML WG EX, KICHET 2 HENEZ £,

>>> ! v% 10, '"Zo' % 10

('0012', '12")

>>> format (10, '#0'), format(10, 'o')
('0012', '12")

>>> f'{10:#0}', £'{10:0}'

('0o012', '12")

IDFELWVWZ X format ) BBWL TS W,

open (file, mode="r’, buffering=-1, encoding=None, errors=None, newline=None, closefd=True,

opener=None)

file ZBAE WIET 2 T7AIATS I BRLET, 77 A VR Z e TERIFIUL, 0SError
PEHEINEST, ZOBBORFABICOWT, tut-files BB L TL W,

file i path-like object T, B 7 7 A VD (MENERIBREOV —F > 77 1 L7 b VKT 2 HH5)
N2 522500, ¥/20, 79T TE377ANDEBEBDO I 7 ANT 4RIV TRTT, (774

20 %2 & HAHER




The Python Library Reference, 'J1J—2X 3.9.19

VT 4 A7V TEBEZ S5 HEE. 20X closefd 75 False WICREINTWARWRD, RX iz
I/O A7y =2 F2HLONZ L XL ONET, )

mode 3* 7> a Y DXTFHIT, 77 ANHHIPNLE-FRIEELET, 7740 ME 'r' T, Hidb
ABRAICTF AT E—=RFTHSEWHIEKRTT, 20D X fEDNSHEIZ. EZAA (77 A DT
TRAFETZHERZO7 7 AV 2UIDFEDET) Ho 'w' PHBAVRAERHD 'x'. BiILHD 'a
TF (W<OHDD Unix A7 LTl 2T OFZXABDBED 7 7 A Ly — 7 BIZBEFERL 7 7
ANDREBIGEMENET ), 7FRAME—FTIE encoding PHEE SN TWRWEEICMEDN L TV
A—F4 73T Ty M7 —LIRF L £ 9 :locale. getpreferredencoding (False) % fifio TH
fEORT— LTy a—74 YRR LET, (raw N4 MIDFRAZEZITIE, N4 FVE— FEHV,
encoding IARIEEDFF & LET) fEEFRERE— FIZRDEKDED TY,

XF | B

‘vt | BEARABHICEL (F7 A0 h)

'w' | FEALAHE EFT 7 ALEYIDED S

‘x| HHIRAERICBIE. 7 7 A ADEIET 2 HEERRMT

ral | BXAAHICHE, 7 2 A ADFET ZHEIREBIERL T 2
'p' | XA FYE—F

't | FXRARE—F (F7ALL)

| EHTAICBC (FiAIAA - FEIAAM)

TN EPDE—FE 'r' FAVWTTFRAFDOHARA, 'rt' LFIE) T, E—F 'wt' & 'utb'
7 7 ANVEROCTYIDEDET, E—F 't+' & 't+b' B3I 7 A A ZYIDFHEDTICHZE T,

BE Cith 5hTwa X512, Python @AA4F V732 b I/0 ZXBILEF, (mode 31502
b EEDT) N FVE—RTHINET 7 A ME, WEERWDREZTa—T 4 78T bytes
A7V 22 b LTRLET, (F7 40 %, mode BIUC 't DWEENIELED) FFAFE—R
T, 77 AVONER str & LTREIN, AN MR ET. 79 P 7+ —sKEFOZYa—F 4
VI, encoding BIEEINIGEIBEIh v a—T 1 v 7k ffoTTFa— NI ET,

BT EVIFFAIENT WS E— FXXFRH D £I2, THOMRIZMELS 72 o TWTIRHERE L &

NTVET, NI ZDE— FXFIE, 7F R ME— K TD universal newlines ZHIMILTVE L7z

3, Python 3.0 TRRZNDT 7 0 FOEF LD L, X DFMRZ & newline 518D K ¥ 2
YEESBRUTLIZE N,

AM: Python &, TROARLV =T 4 VI RTLNRTHFANT 7 4NV E S BET 2 0TIMIFEL
FHA; IRTOLHIZ Python HHETITbM, £oTF 7 v b7 4 — LI FKETT,

buffering is an optional integer used to set the buffering policy. Pass 0 to switch buffering off (only
allowed in binary mode), 1 to select line buffering (only usable in text mode), and an integer >
1 to indicate the size in bytes of a fixed-size chunk buffer. Note that specifying a buffer size this
way applies for binary buffered I/O, but TextI0OWrapper (i.e., files opened with mode='r+") would

have another buffering. To disable buffering in TextI0Wrapper, consider using the write_through
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flag for io.TextIOWrapper.reconfigure(). When no buffering argument is given, the default

buffering policy works as follows:

NAFV T 7 A NMIBEEI A XDF v 7 TRy 77 VY TENET, Ny T77H 4 X THEOD
TFNAZAD Ty 294X ZRET DL 2—YRT 14 v Z7EAOTCERIN, ZANRAIEER
BE X RbH YT t0. DEFAULT BUFFER_SIZE MEOLNFE T, £ DY R T A TlE, #BINR Ay
7 7 A4 X% 4096 2> 8192 NA FRICKRBTL & D,

TREEIN72 ) TF A N7 7400 (isatty() 75 True 2iBT 7 7 A V) 3TNy 7 7 ) U 7R FRL
£3, ZOMOTFRA L7 7 A M ETHALIEAAL FV 7 7 A VHOHHZFRALE T,

encoding (37 7 ANDITYa—FR7Fa— FiZfibh b tewt encoding DHFITS, TDA T 3
YRTFAPE-FTOAFALTLES VY, T740b2ra—F4 Y7377y b7+ — 1R
£ (locale. getpreferredencoding () DR FT H D) TF A, Python THR—bPZhTWVWEHTYa—
T4 7R ENTHHEZIET, LI codecs EY 2a—LHADYKR—FLTWVWEIZYaA—T 427D
VAL ZBRL TSV,

errors 34 7 a YOXFHIT, T2a—FRT7TaA—-FTODIIF7—2EDISRXWI»ZIEETHDHD
TFo N FVE-FTRHEATEEEA, BABRBIEDOL T — Y FIERFRETT (TF—/\>
RS ZHIEEENTWVWET) B, codecs.register_error() WZEFKEINTWS T — O LT H
HARET S, DTS — Y FI7OHENCE. UTOLS5 2 D0H D %3

'strict' T a—FT 4 VI TT =D 3PS ValueError EHEXIEET, T 7 4L ME
TH 3 None bEIUKIETT,

'ignore' I L7 —%WHLET, TVaA—T 4 VI T I7-%EHE TS LT, T—xIBKbhB
AREMEDS D 2 Z L ICHER L TLZE W,

'replace' &, FERBRD T —XFELLGMC ("7 ODX5R) B —I—Z2HALET,

'surrogateescape' XIEL K BRWVWANA MlZa=—a—-Fo T u¥es — F#HEHEDS B
U+DC80 # 5 U+DCFF Q#ifioa—Fai=y +ThHobLET, 7—XDEHEZRAARIIC
surrogateescape L7 — NV FI2ffibhs e, Zhso¥uasr—tra—Fa=y MITLEFT
NA MINZEHBENE S, ZhEBZ Y a—T 4 YIBRRERT 7 A VRS 2 OIZER T,

'xmlcharrefreplace' 137 7 A AN\DHZAAROALIR—FENET, 20T ra—F4 7
THR— SRRV ICFE, &#nnn; JERO#EY XML XFZ2RTERI AT T,

'backslashreplace' IZFIE#R T — &% Python DNy VA7 v ¥ affEDT Ry =T —r ¥
ZATHEHBLET,

'namereplace’ (FH XIAARDATR— XN TVET) FP K- IR TORWFEE \N{...}
IRy =T = Y ATEBLET,

newline 1X universal newlines €— FOEEZHFIL £F (7 F A ME—FTOAEEL £7), None,

]
9

"\n', '\r', '\r\n' OVWITNHPTT, ZIUILTO LI WCEEL 7

A2 Y — LD ASIDFAIAARE, newline 73 None DA, Lo NN—HILBITE— FBEINC
Y FEFT, AJTHFOITIE "\n', '\r', F/2& '\r\n' THEDD, MUEHLITTITRINBEIIZ '\n'
WEBINE T, "' OHA, 2oAA—PLdITE— FIZEMNCR D 35, fTREEHIATIC
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MOHLITIORENE T, ZOMOIELNREDEE, ANTREZ 6N XFITOAKbY, 17
REFEBLXN TR LTSGR ENE T,

e ANV =2 ADOHNTDEXIAALKE, newline 73 None DFEH., £TD '"\n' XFIFTATLDT
7 A DITENL =K os. Linesep ICEMAZINE T, newline 25 ' F721d '\n' DHEITEH
SNFER A newline BZDMDIELZEDLE, £TO '"\n' XFIFE RN FINEHE
nxd,

closefd 73 False T, 7 7 A VEZTIE R TI7 7 A VR FREZSN5GE. THO 7 7 L Vb T
BT 7 ANAVDEAL MRV TFT R ET, 7y A VAP ERONLHE. closefd 1 True
(77 40 MH) TRINUIZD $H A, Z5TRWGEZ I —pEHEINET,

MU LATEEL 7P 27 b % opener ¥ L THRX25Z 8T, DARLDA—TF =02 E5, £L
TI7ANF T =27 bOTRED T 7 A VR FIX. opener % (file, flags) THUOH L THELNET,
opener \EFVT2 7 7 A VIR F ZIR X RIFIUIIR D 8 A, (0s.open % opener & LTHET &, None
LD FAROEEEICR D £3),

eI N2 7 7 4 T AR TF,

RDENZ 0s.open() BED dir fd 518 =MW, B 5NET 4 L7 MU 5 OHEN SR THRES N
727 7 ANVEHEETS:

>>> import os
>>> dir_fd = os.open('somedir', os.0_RDONLY)
>>> def opener(path, flags):
return os.open(path, flags, dir_fd=dir_£d)

>>> with open('spamspam.txt', 'w', opener=opener) as f:

print('This will be written to somedir/spamspam.txt', file=f)

>>> os.close(dir_fd) # don't leak a file descriptor

open() BARDYGIR T file object DBENIE— FITKTFEL F3, open() 27 7 A V2T FXAPE-F
("w', "', twt', ‘Tt RY) THIK Do/t FlX do. TeztIOBase (KT i0.TeztIOWrapper)
DY T I7RA%RLET, 774NNy 77 ) Y INHEDANLFYE-FTHIDRE-E
%13 i0.BufferedIOBase DY 77 5 A%RIBLET, EBED I 5 RIFkLA TT, #iAAHNAL T
£— FTIX d0.BufferedReader ZIRL 5, FEXIAANAL FTVUE— FRBELNS FVE—-FTIE
i0.Bufferediiriter ZiIRL ¥3F, #iAEHZE— FTIX t0.BufferedRandom ZIRL % T, Ny 77
VY IR Eidraw A Y — A, FTDB io0.RewlOBase DY TV FATH i0.Filell %
BLET,

fileinput . (open() BEHFENFFATH S) 10, os. os.path . tempfile . shutil 72D,
77 AMREEY 2 — VBB T XN,

514k file, mode, flags #$HEL T BEEA N> b open ZiEH L 55

mode ¢ flags D 2 DDFEIIMFUIH LIFDERLSEIESND, HERICKDFRES N D T 574
Wb b %7,

N—Y g v 3.3 TEHE:
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opener 518 BIMU ¥ Uiz,
o 'x' E—RNEBMLE L
o DIFNE I0Error MEHINE LTz, ZHUIRTE 0SError D4 V7 XTI,

o BEED 7 7 4 V% MR E— R ('x') THWHEE. FileEzistsError kT % &
ST F L7

N—=Yar 3.4 TEHE:

o 77 ANDAENANTRD F LT

Deprecated since version 3.4, will be removed in version 3.10: 'U' E£— F,
N—=Yar 3.5 TELHE:

o YRTFAA—ABFMINT T FANY B IHHISEEB L Do HE, OB
InterruptedError HIAEEHTARODICT AT L a— L EZHHAIT T2 LS5 RO ELE
(FlIcOWVWTIE PEP 475 28HLTL 2 X W),

e 'namereplace' L7 — Y FIEMENE LTz,

N—T 3y 3.6 TEH:
o 0s.PathLike ZREL-F TV 27 b 2ZIFAND LS CRDELT,

e Windows TlE. I VY= Ny 7 57DA—TF N3, i0.FileI0 Tl372 <. 40.RawI0OBase D
BT IAERTTL & Do

ord(c)
1 XF®D Unicode XFERTXFINIH L, ZDXFD Unicode 23— FRA ¥ b ERITEREZIEL
9, BIZIE. ord('a') BEEL 97 2R L. ord(' € ') (L—HFlE) 13 8364 ZIRL X3, ZHid
chr() OHTT,

pow (base, epr mod])
base D exp xR L ET; mod H3HIUX, base D exp FIIINT 2 mod DRIFRZIREL EF (pow(base,
exp) % mod K DB ILFHEINET), Z5I8 DA pow(base, exp) &, EERHETFZMH o7
basex*exp &Effi T,

The arguments must have numeric types. With mixed operand types, the coercion rules for binary
arithmetic operators apply. For int operands, the result has the same type as the operands (after
coercion) unless the second argument is negative; in that case, all arguments are converted to float
and a float result is delivered. For example, pow(10, 2) returns 100, but pow(10, -2) returns
0.01. For a negative base of type int or float and a non-integral exponent, a complex result is

delivered. For example, pow(-9, 0.5) returns a value close to 3j.

base ¥ exp B3 int AR Y KT mod DFET 5L X, mod b FRBEITRINILEST, ot
0 TH o TUIWIT EEA. mod BFIEL T exp BEDBEOLA. base & mod ¥ HWVIZHE (lRAR

24 %2 & HAHER
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FBDY 1) TRINIRD FEA. ZOHE. inu_base & base 12T 2 mod ZiEL THEY 27
¥ (base & inv_base DFE%E mod TEHI-/=RD M 112742 X 57%%) £ LT, pow(inv_base, -exp,
mod) MMREINET,

LITIE “97 27255 38 DEY 2 7B OEFITT:

>>> pow(38, -1, mod=97)
23
>>> 23 * 38 %, 97 == 1

True

N—=Ya ¥y 38 TEHE: int A7 Y P LT, =5|HIFEXD pow TEHE SIHICEADELZINS Z ¥
BTEBZEICRDELL, ZHICEDEY 2 FHWHOEENIFREICR D £5,

N—=Yary 38 TEHE: ¥—U—F5|EWE N TESL X520 F L, MANINIES BT T2
PR—FERTVELL,

print (*objects, sep="" end="\n’, file=sys.stdout, flush=False)
objects % sep TRYIDBBLTF A PR MY — A file ICRRL, HRIC end ZRRLET, sep . end
\file . flush 52358, ¥—V—FR5lB e LTERA2DBENDD £3,

F—U—FRLDBIFIITART, str) BT 23 X5 CXFINCEHRI N, sep TRYISNEZD SR b
V—2AiZEEHEIN, RIRIZ end DREFE T, sep & end DML b, XFHTRITFNUI D £H
Ao ZNB% None IZFT 52, 77 4N FDENFOINE T, objects 35 2 NIRRT IUE, print ()
3 oend 2 HFEHLET,

file 518U, write(string) XV v FEROA TV 27 b TRITINERD R A, fEESI RV
7. None TH 2HA. sys.stdout BEDLNE T, RKRINB5 I ETT F X P XFINTEH:
ENFETH S, print) AL FVE—RI7 7 AN0F TP 27 MTEEATEERA, KD
file.write(...) 2o T E W,

HADINy 7 7L ENE0E D DIGEE file TIRED T3, flush ¥— 7 — REIBPELSLRX MY —
MIBFINC T S vy 2 ¥ NET,

N—=ar 33 TEE: ¥—vU— N5l flush HHEMSNE L,

class property(fget=None, fset=None, fdel=None, doc=None)
property JEHEEIRL F 3,

fget FEMHHEZEE ST 270 DB T T, fset \ZEBMHEEZRET 270D TT, fdel IZEHEMEZHI]
[R5 270D TT, doc IZEMHED docstring Z1EK L £3

MR R BT x OO ERTT:

class C:
def __init__(self):

self._x = None

def getx(self):

return self._x

(RDR=I12%i<)
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(FiDR— 25 D %)

def setx(self, value):

self._x = value

def delx(self):
del self._x

x = property(getx, setx, delx, "I'm the 'x' property.")

¢ C DA VAR YRR BIE, c.x X getter ZIFUFHI L. c.x = value I setter %, del c.x I
deleter ZFFUNH L £5

doc 1X. 5z 514U property BIHED FF 2 X ¥ FXFFNCHRD FT, 52 5N7RI1THUE. property
X fget DR F 2 XY bXFH (B LHNUR) #a—LET, Z2Dk® property()  7AL—4% &
LCfEZIE, HiAaH LR property 21E2 DIXAES T

class Parrot:
def __init__(self):
self._voltage = 100000

@property
def voltage(self):
"""Get the current voltage.

nwmnn

return self._voltage

@property 7 2L — &% voltage() Z[F ULHHIDE F FAMN LEABEIED "getter” 12 L. wvoltage
D K F 2 XY bXFF% "Get the current voltage” ICREL 3,

property 7Y = 7 bk getter, setter, deleter XV v FER->TWVWET, TNHDXY v FET
A= LTS 2, WET 27 27 HBEEBTalL — b INBEBUCEE X L7z, property D2
C—ZERTE%d, The—F0r D3 HHT 20050 3

class C:
def __init__(self):

self._x = None

@property
def x(self):
NHHIlm the Iml prope,r.ty' mimn

return self._x

0x.setter
def x(self, value):

self._x = value

0x.deleter
def x(self):
del self._x

ZDa— FIZRIIOH & FMT 3, BIMOBEBUCIE. &3 TTD property &R UHKHT (Z OFITIE x) %
26 £ 2 E HAAHEH
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HZTTF&EW,

BREND property A7z bbb, aVRA I 7 XDFEITHIG LT fget, fset, BL U fdel B
PRBLET,

N—=Pay 35 TEE: BEAT7Y=27 DRy 72N Y Y IHHEEIAAFAREICED L7

class range (stop)

class range(start, stop[, step])
range 1. EBRICEBEBTRE R A I 2RIy —Fr Y ABIT, range ¥ =7V A8 - [ist,
tuple, range I RF 2 X ¥ MEEhTVE T,

repr (object)
ATV 27 bOHFARERRBZEOCXFIERLE T, ZOBBIEZ K DBIZOWT, eval () 1T
ENFZLRICEEZRE LS BRA TV 27 b 2RI LFINEERL LIS LET, £5TRVWEE
FFEINCH EN A 7Y 2 7 F OROART LEMOER (KIROHEEA 7Y =7 bO&Rie 7 K
VAREGAET) BIRLET, Z77RE __repr__() XYy FEERTH 2T, ZOBuckh %
DI FTADA VARV APIRT HOZHHT 2 e TEET,

reversed(seq)
FRZWIEICE D I3 A4 7L —& (reverse iterator) IR U £ 3, seq i& __reversed__() XV v
FaeFEOpn, ¥—Fr 2T ban ((_len._ () AV v F, BLXK 0 LLoBE 258 T2
__getitem__() XYV v R) BV RK=1FT2F 727 b TRIFNUIRD FVA,

round(number[, ndz’gz’ts])
number D/NEER%E ndigists HITHDTAEZIR L £ T, ndigits BEMENT= D, None 7o 7235E. A
THEIC R D IE VB 2R L £3,

round() ZYRK— + T BHAAARTIE, HIZ 10 D~ A F R ndigits BOEHOFTHRDHIEVDHD
WADHNET; ZOOBHAR CZTEWR S, BEZEIFIC (Z20kH, HlZiE round(0.5) &
round(-0.5) XM/ & H 012, round(1.5) X 2 I2) AD SN F T, ndigits ITIFTEOBKEIH
Meizh x5 (Eo¥E. vtu, A0%E), R DEIZ ndigits DHEE SN TWIRWD None DIGEITEE
B, Z5 TRINIGEDEZ number ¥ [FTHTS,

— %17 Python #+ 7Y =27 b number IZ¥ LT, round (XM %E number._ _round  IZHEL
R

AR FEUVMUSENCHT S round () DIRZFENZIEN DO S LALERA: HlZ X, round(2.
675, 2) I THEED D 2.68 TWdR< 2.67 ZH5RXFET, ZHUINTTEDD FEA: ZTHFLAY
DN FE NIEBTTIEREICRE R VW Z L OFERT T, L <1 tut-fp-issues 2L TLZ X0,

class set([z’temble])
F 7T a »T iterable DBEZERFFO, HLW set A7V 27 P 2IRLET, set WHARAATZ I AT
T ZDTTRADWTHLWERIE set % set (EF) B - set, frozenset ZBRLTLZE W,

D> 7 FIZDOWTIX collections EY 2 — LR ABIAARD frozenset . list . tuple . dict
75 A%BRL TSV,
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setattr (object, name, value)
getattr() OMITTY, 5IIIA TP =2 b, XFH, ZhrHEREOETT, XFHEEFOREMN
T3 RBEEOXENCTE LT, ZOBBUMEE LA 7Y = 7 FAFFEIE, HZ B IEICBEN 1
3, Flz1E, setattr(x, 'foobar', 123) X x.foobar = 123 ¥ ZFHfliT7,

FER: SOAR—IRAHIOCY )V Z Far A ABRITbRE T, F0RD,. TIAR— G
B GEHEIC 2 0D 7 Y R—R a7 % E D ARk FOEE) OfE% setattr() Ty MF 57D
B EFH T 7Y Y I TIRERD D T,

class slice(stop)

class slice(start, stop[7 step])
Return a slice object representing the set of indices specified by range (start, stop, step). The
start and step arguments default to None. Slice objects have read-only data attributes start, stop
and step which merely return the argument values (or their default). They have no other explicit
functionality; however they are used by NumPy and other third party packages. Slice objects are
also generated when extended indexing syntax is used. For example: a[start:stop:step] or

a[start:stop, i]. See itertools.islice() for an alternate version that returns an iterator.

sorted (iterable, /, *, key=None, reverse=False)
iterable DEREWNFZ 72H7272 ) A M ERLET,

2O0DF T avEIEAMHD., ThHIEF—U— R LTiEEIARTRERD 8 A,

key 121 1 5IBBEBERIEE L 3, ZHUZ iterable DFEBP LI F — 2 BT 20N E T
(B 21X, key=str.lower DL IIHELET ), 7 7 4 /L MHX None TF (BEREZEHEHLEKL ),

reverse WX EBMETT, True 3t v FENZEES. VA MOBERIMEL DHEBENKIEEL2dD L LTl
UEZLNET,

HXD cmp % key BAENCEHET 2121 functools.cmp_to_key() ZEAL T Z&E W,

HAAABD sorted () BIBIIEELR Z PRI NTVET, FELEZOENMEFEZZE LN L
PREX N THIUT, V— FMIEETT, THEEBDARZATY — 2T DI&ELb T BlziE
HBTY —F L ThORBREDERTY — FT2358).

The sort algorithm uses only < comparisons between items. While defining an __1t__() method
will suffice for sorting, PEP 8 recommends that all six rich comparisons be implemented. This
will help avoid bugs when using the same data with other ordering tools such as maz () that rely
on a different underlying method. Implementing all six comparisons also helps avoid confusion for

mixed type comparisons which can call reflected the __gt__() method.
V— Ol R F 2 — b U 7K sortinghowto 2B L T T X\,

@staticmethod
XYy REFHXY v RAZ#LE T,

XY v FIIBROE -5 ERZTWMD FEA, #IUXY vy F2ESTHI2E. Z0Af 714 4%
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flioT2&Ew:

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

@staticmethod FEZUIBEE 7L —% T, ## L <X function #SBL TL 72X\,

FHIA Y v Fid (C.£0) DED) ZFADBIFUIH LD, (CO.£0 DEIIZ) £ Y ARV AR HIFN
LD TEET,

Python 2B 2EHIX Y v RiZ Java R C++ WXBFBEHX Y v ReFEMLTWET, 77RaYv
AL 7 RDODREBEERT 2 DITHKILOEM, classmethod() DB TLIZX W,

Hows7FalL—XEEU L, staticmethod I EDEID X 5 I1TFER, Z DR O EHTUENT X %
T, TOMEEIX. 7 I AKKLSEBESBT Z2RNERH D, DO, A VARV AXY v FIZHEIZER
ENZOEBI VT —ATREIZRDET, ZOXIRT—ATIE., ZOAL T4 XX FTT:

class C:

builtin_open = staticmethod(open)

FRI X Y v FIZDOWTEH L WIBRIE types 22 L TL 12X W0,

class str(object=")
class str(object=b", encoding="utf-8’, errors=’strict’)
object D str RZIERELET, FHllIE strO) ZZRLTIEE W,

str FHARAARDTE| 75X T, XFHNHET 2 N 2ERIE. TFA =728 - sty
ESIRLTLITE N,

sum (iterable, /, start=0)
start ¥ iterable DBEZRE LN OLENEE L. BAIEIRL £73, iterable DEZITEF IZFUE T, start
DIEIX LTI TH - Tl h T2 A,

HSHBEC & > T sun() £ BVWVEIREAH D 5, XFINrok b —7 Y AZ2/ET %@
POEE LWATEIE ' . join(sequence) MR I ¥ TY, FEVMNUSBEE LRI NZFEETME S
212, math. fsum() ZZUTLEE W, —#BOA 77 7N 2T 5121E. itertools.chain()
DERAZZEZTLIZE W,

N—=I 3y 38 TEH: start XTRX—REFXF—TU—F5|BE L TIEETAIENTES LS ITkDE
L7

super ( [type[, object—or—type] ] )
XYy FOMUHLE type DEMERERBE T S RACERHETZ2 7 0F 47927 b ERLET, Zh
37 FADHPTH=N=F 4 FENTMERX Y v FIZT7 72 RF 2 DIERNTT,

The object-or-type determines the method resolution order to be searched. The search starts from

the class right after the type.

For example, if __mro__ of object-or-type isD -> B -> C -> A -> object and the value of type

is B, then super() searches C => A -> object
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object-or-type D __mro__ JBYEIX. getattr() & super() @ MATHEDLND, XV v NEFROHER
IEFZHEEL 3, ZDEEIZEINT, MEAORBEMEIEH I NIUL, ERFELL £5,

B2 5B EIPNTRL, BENDEZA—N=—FT 27 VEIRBENEVTA, 5 2 51847
Yz 7 P THHIUE isinstance(obj, type) FETRIFIIZRD FHA, & 2 5B THIUI,
issubclass(type2, type) WETRIFIUIRD FHA (ZHETZ FTAXY v FIZRITIIDOTL D)o

super QMBI FRIE 2 2H D T3, H—I2, BRERD Y 7 AMEEHHET super 1ZHATEHRT %
CERBIIZIRAZBRTZ2DIMA. ZAWRA—FEX YT FVALRLILARDET, ZOHRIZ
orurZ I VEBTRONS super DFEICESBTVET,

2 O HO @B 2 ZITERREICB W THFAMN (cooperative) REZEMAE I R—-—+ T2 TT, Z
AUZ Python IZRFEDOHIE T, #ICa v A LN 2 5P, BRDAZ T R— 32 5iEIER

LARVWHDTT, ZOBREICE D, FCHFODRAY v N2RETLIHBORES S A %flioTz 7 X4
YEY A OMREEZEETZ 2D TEET, BRORFHI, 20 L5 REEIIBVWT, Y0 k>
BEETHRUTHTH LY 72 F » 2RO L EFI L £ 3. (BREIZMFOH L DONERF 3 FITRICTRE
ENhd e, MU LUIEFIE S 7 AEEBEDOZLICIHGT 52 2. £ LT LIEF 2 E TR £ T
KHDSE Y 5 AN EGENBRODH S LTF),

MADRBICB T, HAINIR Z— =7 S ZDMERHLIERD X S22 ) 3

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

AV RO 77 v TITMAT, superO) FBEDLVY 77 v AT L THRBICEIEL T, BZ
I BRBDOU DB 7 ARKHE T 7 AD descriptors (FTAZ VTR ZMUEHT I TI,

728, super() 13 super () .__getitem__(name) @D & 5 REARHZR Ny M REBHEHRROFFEUH O
—fe LTEEIRTWET, ZhE, __getattribute__() XYV v KEFHIARERIEF T 9 2%
MBTZE5IWCHEEL, AR ZEREKEZY RT3 THEREIATVET, [>T, super()
13X super () [name] @ & 5 RHE T2 o 12IHEEROBERMNFIIIER I N TV ER A,

F7z, super() ODFEAIFSIHBMLOBEAREZFRE XY v FNEIIRESINARVW I ZIZHEHLTRFX W,
25IBOBRE. BERERE EHEICIEET 5 DT, ﬁ%&%%%ﬁé’tﬁT%iTo7?XE%*
BT 25HELOERT, ERINTWE 7 7 A2 3 O ERFMZ. @EDHIETHED
AVRARVRIZT 7RARAT B IV 4 IPHMDLZDOTIE 02 FT,

super() RAWTHHANLR 2 7 R %3G 2 FIEOERNZIERIE. guide to using super() 2L
TLREEW,

class tuple( [itemble] )
tuple 1&. ERFBEBTRERAA I 2=V Ry —r Y RBT, 7V (tuple) & >—7T7 > B
--- list, tuple, range W R F 2 X ¥ MEINLTWVWET,

class type(object)
class type(name, bases, dict, **kwds)
5183 1 2721 DEE. object DIEIR L F 5, R DEIFEA 7Y =7 T, —fRIT object.__class__
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WKLo TRENZDERILA TS 27 FTT,

F72 27 P OBROEEIZIZ, isinstance() MAAABEEEMFS Z e X F T, U T2
FARERT BPHTT,

SN 3 0DGE, FILVWEA T 27 FERLET, ZHUIARENICIE class XOEFNREATT,
name XFINE T 7 2% T, __name__ JEMEICHR D 5, bases K 7 ADX T )VT, __bases__ &
KD ET; ZBOBEEIETDI IRADHEES T ATHD object DIBMENF T, dict 1. 77 A
KEDBMNEL XY v ROEERESOEHETT; 55813 __dict__ Bk ZEHICary—ahizb, T v

TENDBZZEDHDET, LLTD200IIFAL type A7V =7 b EEKRLET:

>>> class X:

a=1

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

BATOTIF BHLTLIEE W,

=5IRIEROM T LIt Z o ® — 7 — 5L, (metaclass ZBR<) 7 7 AERICBT 2 ¥ —
v— sl Rz, Bk X275 20 (@HIX __init_subclass__()) WKEINET,

class-customization SR L TL 72X W,

N—=T a3 3.6 TEHE: type.__new__ A== 4 FLTVERW type DFTI7FRE, F7V =
7 ORERLZDIZ 1B ZHHT 2R TEERA,

vars( [object] )
EVa—)b, FITRA A VRARYA, HEIVRENLND __dict__ BUEEROF TV =2 Lo,
__dict__ BHERLET,

EV 2 ARA VARV AD XD IRA T =7 Mid, BEHAIRER __dict__ BEERFRioTWE T, 7
L. 2SN OA 7Y =227 b TR __dict__ BUEANOEZRALHHIRENTWIEHENDHD £, &
ZIARICHIRDG D 20 LTlE, HECEEENRINS Z 2l 7®IT types. MappingProzyType
o TWa 7 I A0BHD 9,

SIE 72T UR. vars () 1E locals() D XD IWZIRZFENE T, 7272 L. HE locals NOHEFIIEM X
N30, BFE locals BHAHLIFOABEHTH A Z LICHEELTLEX N,

BEEINIATI 27 Mz __dict__ BUDRRVEGES (2 ZEZDT7 T AN __slots__ @EE ER
LTWBEE). TypeError FIAEHINE T,

zip(*iterables)

ENETNDA T I TN EEEEDIA T L —X2ED $7,

COBBIIETNDATL—=REIRL, 2D i FHOX I VESIS —r Y AEREIA T 70 ENZ
No [ HFHOERZEZAET, TOATL—RF. ANATITLVOHTREDS DBPRE/- L 21
IEEDFET, B—DA T I TNEEBEZ Nz Zid, 1 BROX I A0SR ATL—XERLE
o 5B, EDATL—RERLET, ReFEMTT:
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def zip(*iterables):
# zip('ABCD', 'my') --> Az 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)

AT 7 TNDEDPLHENDFHEIEFIZMRIEENTVET, 2072 zip(x[iter(s)]*n) ZffioTF—
BRNERE 0 DIN—TIXITRARY)V T 524 T4 ALBHEIET, TR JFHOZTniA4
TL—XZn BN LEERELZ2 LS. AL A7 —2Z n HEDELET, ThREBANZRE
n DF v ¥ 7 IZaEITMRAEBHD £,

zip O E RWITDA T 7 7NV ORIRCH 23R SIRNMEZE B L2 WEEIX FLLRVWRZDOAN
WHRLTHEINRETEDD FRA, 20 K5 REPEELRGE. RO DI itertools. zip_longest ()
ZfioTRE W,

2ip ) WHT T *« JHETEMS 2, zip LEZV R M ETTIKREEET:

>>> x [1, 2, 3]
[4, 5, 6]

>>> zipped = zip(x, y)

>>>y

>>> list(zipped)

[(1, 4, (2, 5, (3, 6)]

>>> x2, y2 = zip(xzip(x, y))

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

True

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

AR I dmportlib. import_module() iFEW, HE D Python 7B 7'F I ¥ 7 TIIHER
WiEF BT,

ZOBIE import SUT K DIFUHIENE T, (builtins EY 2 —L% 4 ¥ KR— b} LT builtins.
__import__ WMRATEZrT) ZOBEMEEZHZ T import XDE~Y YT 4 VAR EET S L
NTEFITY, AREOZIE2T2DIEFIZA Y KR—7v 7 (PEP 302 318) ZHH T 2 /5 bl
BT, 2DOF 740 DA VR—-MEERFHZNTVWE I ZRET 22— F L OB THENE =
BWDT, 2O HIE @ HRINERA, __import__ ) ZEHEMHTZ 2 dHRINT
importlib. import_module() DADBFENET,

ZOBENE., EY 22—V name A4 Y AR—F L. globals ¥ locals 352 54U, Ry r—yoay

>

JEWN N EY o =)L

VN > =

=2 2 LT AR e 33
32 %2 & HAHER
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MHEAYR=PEINDIREF T2V VEREBY TED 2 —VOAHTE G5 F T, BHEDIETIX locals
FIEUEE o 72 {HbANT, globals 1 import XDy 7 —Y AV THFRAMERET D72DIDAMFD
nEd,

level XM EELDA Y R=FZMEIDPERIELET, 0 (77 44 1) FEdA4 o R— DA
FEITLET, IED level DIEIX, __import__ () ZMUOH LT 4 L7 MU DOIRENR IR E8T 4

L2 MY OETRLET (i PEP 328 28 L TLEEW),

name ZEH package.module TG TH % & =, WHIE. name THEELINLEY 2 —L TIIEL,
& DRy =Y (BAID Ky P TOHLAET) PRI NE T, LaLRAS, ZETR fromlist 515
MNEZoND L, name TIHAHINLEEY 2 —ADERINET,

Bl Z1E. X import spam . U TFTDI—FDXIRNAL ba—FiZkkELET:

spam = __import__('spam', globals(), locals(), [1, 0)

X import spam.ham (. ZOMUHLIZRD $T:

spam = __import__('spam.ham', globals(), locals(), [1, 0)

ZZT __import__ () BWEDXSWXHREMED 2=V EBLTOVAEPIZERLT T IV, import I
IO AFIDPHEINA T 27 Mo TVWET,

—77C. X from spam.ham import eggs, sausage as saus \&. LT D¥EF

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

ZZT. __import__() 25 spam.ham £ 2 — PR ENE T, DL TV =7 bbb, 4 VK-
FENBGEIPWMD I, Zhzhofaie LTRAZINET,

BRICHAR2OEY 2 -V (R F =Y DHEHANTDH 20 bHNEEA) 24 VK-t LEVWES,
importlib. import_module () 2o T /ZE W,

N—Yar 33 TEH: HD level DMEHIZIR—FENRLEDELE (F7 4V MED 0 ITEESH
£9),

N—=PYay 39 TEAHE: avYFI4rF7¥ar -Eor -1 PIRESINLGAE BREEK
PYTHONCASEOK 3ffia s X512k £l 7%,
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bz 3
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THREE

#H A H EE

THAIAAGETZERNIIZ WL DD DE-D D D 3, EHD—H:

False

True

None

bool BUDKIAT S, False NORAWITIET, SyntazError ZEH L ET,

bool BUDEMATT, True NORAIITIET, SyntazError kM L £ 3,

% NoneType DOME—DET T, None 1. BAEICT 7 4 L MM E IR o7 T, fHDIE
FEERTOICHBICHOWOLNE T, None NDRAIWERIET, SyntazError ZiXHL F 3,

NotImplemented

KRk —THEE DX Y v F (e.g. __eq__0, __1t__Q, __add__Q), __rsub__Q), etc.) 25, DTz
U THEHRENEESNTWRNWI E 2RI DITETRKETS, 1 > 7L — XDk “IHERE D X
Vv R (eg __imul__(Q), __iand__Q),etc.) DFECHEHATIDELZRT IR HD T, ZOWUET
FEMBET > 7 F R P TOFMEIEX L TEWIT 8 A

AR —HEEO (H250VIEA4 YT —AD) XY v ¥ NotImplemented ZR LG, 4 ¥ &X—
TV RIZD D —HOBTERINLNOEETRAZAAE S (H 2 WIFEEIZ X > TdoREFE
HIRAET ), TSI N/THE LTS NotImplemented iR L7zGA. 4 ¥ & —7 U XI3#YI R HIH %
AU ET, NotImplemented ZIEL {iBERWVE, BEZHZLRRVII— X vt —JIlhok
D. NotImplemented A% Python 2 — NIZIREN2 K5RZ L&D ET,

Fle LT BiTEEORE 23R L TS0,

AM: NotImplementedError ¥ NotImplemented {&. 7z & 5 2%&ATL HE R o TWE T4, HH
HIZEBTE A, FIHT 2BUTIX, NotImplementedError BB L TLZE W,

N—Y a3 39 TAHE: NotImplemented DFHAffilIIFHELE TS, Bl R THEFMEZINATNTS
DeprecationWarning B E T, ZOEHFIIMNRKDNN— 3 D Python T TypeError %k L
£7,
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Ellipsis
Ellipsis Y77 7...7 EAILTT, ERIRA T A AL L —FERD IV TF 7 —XFUZBWT
LN B FHRERETT,

__debug__
ZDERZ, Python 78 -0 * 7> a VB L THBEN2DTRIFIUIE TS, assert X HSH
LTHF&EW,

AMR: A0 None . False . True . __debug__ IFFEMRATERY (ZhbIT2RAE. 2 2@
LTTH->TD SyntazError BEHEINET) T, 2ok TED) ERTHZ2rEZLNET,

3.1 site EPa—I)LTEMINBITEHK

site EVa—)b (-S ARV I VAT a VPRESNLVRD, A& =17 v TIRHICHEIINICA ¥ R—
FENFET) IZHAAAGETERIC W DD DEBZEBIML $3., ZRASIEHEFENA > 2 =TV 22 2 L TH
HTFHM, 7ar 7 AP TREIRETED D FHA,

quit (code=Nomne)

exit (code=None)
FRE NIz L E1Z "Use quit() or Ctrl-D (i.e. EOF) to exit” D& 5% X v —Y % KR L, MIHX
N7 FTWIBEINTE T a— FEME-> T SystemEzit ZEHMT 247927 F T,

copyright

credits
FRDLVEMRUHEN Tz F1Z, TNETNEEEDLVEI7 LYy FOTXFRAMHRRRENE AT
Y27 FT,

license
FR SNz & ZIZ "Type license() to see the full license text” EWH X v =Y %2R KL, HUH
N FWIIRERIALCVADTFAMNER=Y vy D LI RFAT (1 HiEDOD) RRnT 247
Pz7 FTY,
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FOUR

#HAH B

TotryarTid, 4 Y27 XHAAER TV AEERNZOWTER L F5,
FTELRHAAAINL, Bl >—F VA, v YT, VTR A VARV A, BEOEISNTT,

ALy arvlIRAE, 22— RINARBORHNET, AL arDXIANEL T —RIZEL, 5l
X FRRBUANREZLCT, BEOHEZELZREILZVWAY Yy Fid, av 2y ayHETlE4< None #IELE7,

HEIZIZ, RO THR-TFENT0E30H0HD $3; KT, IZERTOA 7Y =2 NI, FMiRT .,
HIYEZHETE, (repr() BIER. DITICRL S str) BBICT Ko T) XFINCEWTEE T, A7V
7 W H3 print O BIRTEHITEN S & &, XTHNCELRS 2 BRI HEDNE T,

4.1 EIREHE
DL F TV FTHEHMEYL LTCHETE, if % while OEMH 2 WIILLTO 7 — LV EE O #EE
FrLTHExET,

ATV NI TI7ANITRELHESINET, ELZDZ FAD __bool__() XYV v FEERLT
WT, Z7) False ZIRIIGE, 70 __len__O) XYy FEERLTWT, Zhwd 0 2 BTG EIMBL
HEINE T, ! ERHARAALTY =S P’C%t#ﬂﬁéﬁ% HDERITRLET:

e BTHZLERINTWVWBIEL: None & False
o HUEELIZBII B 0,0.0, 0j, Decimal(0), Fraction(0, 1)
o BOY—FYARERFaALITary: ', O, [1,{}, setO, range(0)

T—IVEDERER THAES K CHAAABEEIX. FHCHEROZWR D #I2BMEE LT 0 £721% False %K
L. BEfi LT 1 E£70E True ZIRLE T, (EERZFIN: 7—LHEE or BX Y and IZHEICHHEEFD S 5
D—2O%RLET, )

L 2o ORI A Y v FOX 572 2HHICDWVTIE, Python V7 7 LY A< =2 7L (customization) ZZH L TL X,
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4.2 J—)L;EH --- and, or, not

Trie7— V8 %, BRBEMAMERWIERL £

g EEES AR
xory |zhRRs y £5TRINI 2 (1)
x and y | © DMHRD 2, ZITRINUI y (2)
not x z D725 True, £ 5 TRIFHUL False | (3)

HER:
(1) ZOEHBEFIIEBIMINE T, 2FDE-FIBPHBOL ZICDA, B _SIEHFHINE T,
(2) ZOBETIRERIMSNET, DXV F - HDED L 21c0A, B3I IS T T,

(3) not IFIET—VHETF LD EHREIE VDT, not a == b i not (a == b) LFREN, a ==
not b lIMX LI —TT,

4.3 LEE

Python 1213 8 O HEEE N H D £ 3, HEEEOBEEMIIETRILTY (F—VEE X D &WERIEA
TY)o HEBIIEREICHBETEET; MIZAIE x <y <=zl x <yandy<=z 2IEEFMTTH, 20y
F—ERZTUPFHISNERA (EB5HICLTH, x < y BIMBrRiUR 2 FFHIXNERA),

UToRCHEHEEZ ZeHFT:

EE LS

< Xbh/hEwn

<= LUF

> bRz

>= I

== FELW

1= FELLRW

is Fl—DA 7=z THB
is not | [A—OF 7Y =7 F TRV

B2 HHHOBARRE, BARSHOAF 7Yz s MALREMICAS I L EZHD /A, == HETFREI
EREINTVETH, WLOhDF TV 7 Ml (L RIBZIRF TV =2 b) TR is EAZIAED T,
< <=, > BEU >= HETR. 2ho0HEEKDPITS 2HEICR- TERINET; 2L 2E, ATV
DNFNDPDPEELTH G, ThSDEE T TypeError BISEEM L X7,

Non-identical instances of a class normally compare as non-equal unless the class defines the __eq__()

method.
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Instances of a class cannot be ordered with respect to other instances of the same class, or other types of

object, unless the class defines enough of the methods __1t__(0, __le__Q), __gt__O,and __ge__Q (in

general, __1t__() and __eq__() are sufficient, if you want the conventional meanings of the comparison

? -

operators).

is BLY is not HETFORBBWIEIIR XA X TEEHA, T2, TABIEVWHILRE 2 O00F TV 27
MCHBEHTE, RUTHANZEHL FHA,

in ¥ not in ¥\ 3 M ECR L ERIEEH ST THE 512 2 5B D, iterable 71 __contains__O
EEELLUTHA- PSR TOVET,

4.4 #H{EHE int, float, complex

BERNCIE 3 HEDD 25 B FB/MERE . BFKE TY, o8 7T-VRBEBOY T &4 TT
T BEBICEEDHIRLGD D £ A, FINIRANZZVTWIE C D double - THEIN TV E
T HIRTDT T T ADBFHNET B~ TORI/NURR ORI &£ WEERBUX. sys. float_info 5 5 A
HTExd, HREBERRET2RL, 22 BEI/NNEETT, BRE 2 25 FEHB X UEH %2
DHFITIE, z.real BIU z.imag 2o T LIV, (BHEZT A 77V 12E. EHXDEDT DEUETEY
fractions.Fraction . 1T—HIZ X 2 FEEDEZRDTRERIZEI NI S D /2D D decimal.Decimal 3%
DET, )

BUEZ. BEY 77028 o T 2 VWIEHMHARAABEBPHEFORYHEE LTERINE T, (T A
e, “HEREED) BEiORWERY T IUd, BRESZA T, MR ERIMERERL 2 G0RIEY 771
BIFEE MR 52 E T, BUEY 772 1§ F0E 1T 0o % R (FEE n o ER) 25 2.
ZAUBB R NS A THEI e Bl e ROER Bz /o E T,

Python ZALES O EMHEICFZ2ITHIE L TWE T H 2 “JHFEMNHE T OHEE T OBERIS H vz R
& XDV ORIOBPHEE TIZ S FADORICEDLETERTFONE T, I T CTEEIIFE/ NS
TP FEMIUST B EBER E DN T T, 2L SADEZ ZOBIEM TOLLBIZ. o DRI
THELEDPO XS ICR2 BV E T,

aAVRALI IR int() . float() . complexz() T, FEDHOEELERTEET,

BTO (BEBZRL) HAAABEHEIULTOEBIIMIEL TWEST (HEOEELIEMICOW T,
operator-summary ZZ L T ZEW):

*2_ ot ! I DA A DEEBEKTT
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HE BR AR | FEBRFFaXTbE
X +y z &y Ofl
X -y T &y DE
X ¥y z &y OF
x/y Tz &y DE
x /]y ¥ty DEZEYID T IFbD (1)
xhy x / y OFIR (2)
-x . D5 R
+x x FDEZE
abs (x) z OFEFHMEF IR E S abs()
int (x) z DEERANDZEHR (3)(6) | intO
float (x) . OIFE NI D ZE (4)(6) | float()
complex(re, im) | SEHB re, BEHB im DEHREL, im OBUEMIIE B, | (6) complez ()
c.conjugate () BEHE c oERK
divmod(x, y) (x // 3y, x%hy) BIRBERT (2) divmod ()
pow(x, y) I EORTE - (5) pow()
X oy YL o)
TR

(1) BHOBREL DEEINE T, MROBIIEE L IIRD AL, MROMEIIBEKTT, HRITFEICA
DR RKDOFENCAD SNET: 1//2F 0, (-1)//2&F -1, 1//(-2) & -1, ZLT (-1)//(-2)
% 0 TF,

(2) ERBANIIMER T A, BEHAEELSEEIIINDDIT abs O TEHEVNMUFANIER L TS W,

(3) FEVINIRBD SBADOEHNE C FEB L FRRD HIETHD, FRFVIDIETONET; X D IHMECE
BINLEIBEITO>HEE. math. floor() ¥ math.ceil () 2BIRL T ZEW,

(4) FEVMNERBUE, SCFEH] "nan” ¥ Vinf” &, A T2 a Y ORIERE "+7 £/ 77 e, JEEC (Not
a Number (NaN)) ®1E, BOMEAL LTI ET,

(5) Python &, Y077 AGEMRKTEITHSEL51T, pow(0, 0) BLUL 0 *+x 0 & 1 LERLET,

(6) ZIITT LN 2EUEY 7 7 MIFET 0 5 9 ¥ 721372 Unicode (Nd "B 8T 4 RO — FRA
Vb)) BEAET,

Nd Fuex7 a4 eRoa—RFKRAL Y FPDERKR Y A ME https://www.unicode.org/Public/13.0.0/
ucd/extracted /DerivedNumeric Type.txt % Z& 72 & W,

2 TD numbers.Real B (int | float) BZATOHESEZAET:
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EBE BR

math. z % Integral (BE) WCUIDFETET

trunc (z)

round (z/[, z % n D ET, ADOFIMMEENDTT, n AW HAUI 0BT 70 bR D
nl) £,

math. T ITDERKD Integral (¥ ZRLET

floor(z)

math.ceil(z) | z L EDHR/ND Integral (BE) ZRLET

ZFOMOEUEFEEIX. math ° cmath B 2 — LB TELFX W,

4.4.1 BEHRICEITZE Y FEIER
By MEMETERICOVTOARRERD ET, Uy MHEMETORMRIL. B/ b O MO JEHEE 5%
REDHSE y b THBLbDISH LA LEL2D &5 %I $3,

ZIHY Y PEAEBEOBRLIEMIE ST, BUEHERE XD K< HERELD & ko Tug s, HIHER -~ O
FENENT 3 Mo BIERUEHR (+ BL O -) LRALTT,

TFoH£TE. vy EAEEZ BT RV TWE T

A EEES R
x|y |z¥ryoby A FREM (
x Ty |zt yoby M HHuAIEREM | (
x&y |z¥ryoby NN RER (4
(
(

x<<<n|lzDn¥y hhET7H
x>>n|zdDnbEy bEIT7F
~x z DY v b Kiig

TERR:
(1) BEDY 7 MUIRIETH D, ValueError ASEHMENE T,
(2) n ¥y POEY T M. pow(2, n) ITXZFELEHTT,
(3) n ¥y hOAHY 7 M, pow(2, n) ITX2YDIETHRE L EHTT,

(4) HORWHOEIAR D 1 DORFFCHEL Yy bEMIMAE GIHET 2y MEZ 1 + max(x.
bit_length(), y.bit_length()) 22Zhllt) TIhLDFEETZIX. HREOHFEL Y 2D
20D EIHE LD LR UHEREZEZDICTTHTE,
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4.4.2 BEBICHITZEMDXY v R

BRANT numbers. Integral HREEI TR 2FHELET, 01T, BMORXY v FEWLOHREL 3

int.bit_length()

Bz, fF5 280 0 13FRWT ER TR T DI ERE Yy FOMEIRL £7:

>>> n = -37

>>> bin(n)
'-0b100101"

>>> n.bit_length()
6

EREICIE, x 2S9E 0 725, x.bit_length() 1 2%*(k-1) <= abs(x) < 2%xk %z TME—DIEDEE
Bk TT, HERIC, abs(x) DTS TRHEBUEBEYNICADSNS L Z, k = 1 + int(log(abs(x),
2)) T3, x 250 &5, x.bit_length() I3 0 ZRLET,

REFMTY:

def bit_length(self):
s = bin(self) # binary representation: bin(-37) --> '-0b100101'
s = s.1lstrip('-0Ob') # remove leading zeros and minus sign
return len(s) # len('100101') --> 6

N—a v 3.1 Tl

*

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

BRERTAA MR LET,

>>> (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' \xEfE\xEE\REE\x £ \xf £ \xf£\xff\xf£f\xfc\x00"

>>> x = 1000

>>> x.to_bytes((x.bit_length() + 7) // 8, byteorder='little')
b'\xe8\x03'

BEUZ length N4 FTRINFE T, BEIEZ oD AL FTRER TR, OverflowError B3
EHEh T,

byteorder 518X, BEERTDIMHONEI NS A —K—ZREL T, byteorder 75 "big" 5,
B EM DAL FHANL NEEFIDBRANIRKE T o byteorder 75 "little" 7256, B EMDSNA FHINA b
B DRBICKE T, FRA P RATLIIRA T4 TDONA b A=K —=%FRKT 5121, sys.byteorder
TNA PA=—H =D LT->TLZEW,

signed 518UE, BEERTDIZ 2 DMBEMFEI LY I 2EREL T, signed 7° False T, BOEHK
WEZ NI 5. OverflowError DA ENE T, signed DT 7 4 /L MHIE False T,

42
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N—a v 3.2 Tl

classmethod int.from_bytes (bytes, byteorder, *, signed=False)
G2 oM MIOBBERBZIRL %5,

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

16

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

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

5188 bytes W& bytes-like object 7>, F721% bytes 2T % iterable TRIFNIRD TR A,

byteorder 518U, B ERTDIMEDONZ AN, AKX —ZIREL £F, byteorder 25 "big" 725,
B EMDAAL HBAL VEEFIDOBRANIHK E T byteorder 25 "little" 725, B EMDANA FHIANA b
B DOBRBICRKRE T FA M RTLRZIA T 4 TDONL A=K —=%2FRKT 5121, sys.byteorder
BNA A=K =D LT TLIZE W,

signed BIE0E. BEERTDIZ 2 DM EFE S0 50 2RELET,
N— a ¥ 3.2 TE.

int.as_integer_ratio()
Return a pair of integers whose ratio is exactly equal to the original integer and with a positive
denominator. The integer ratio of integers (whole numbers) is always the integer as the numerator

and 1 as the denominator.

N—Ya ¥ 3.8 TENM.

4.4.3 FHFNESBICHTBEMDAY v R

FEVNEUSEINE, numbers.Real MIREEI S X 2EELTVE T, FEVNUGEENZE =, LToBEMD
AV FEFRLEET,

float.as_integer_ratio()
ST OFE NI E D x5 ERICTHORMIETH S, — OB RLET, WERICH LT
OverflowError %, JFH (NaN) 2 U TIX ValueError ZEH L £7,

float.is_integer ()

TRV NS, VAR ZADEROERIE & True . % 5 TRITIUL False ZIRL £

>>> (-2.0) .is_integer()
True
>>> (3.2).is_integer()

False
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16 ERFLDFHIAN Fhid, 16 ERLPHLDEME Y R— 1+ T2 "DDX YV v F3H D %7, Python @
TFEI/ MR EII BRI 2 EECCIRF SN2 DT FEVNBUSE D 108 ~NF72103 10ER » 5 DZEH:
WKIIETOADIEDSH D T3, AU L, 16 EREL TR FEV/NMUGEBZ ERICRBTEEd, Zhd
TNy ZDr &P, BFNEHE (numerical work) IZfEFITL x 5,

float.hex()
FEVINE SR D 16 EXFANRB TR L £3, AROFEVNMNISEIIH L, ZORBITHIC 0x ThHE
D p tIRBOEXET,

classmethod float.fromhex(s)
16 EXFHIRI s TRINZ, FEVNEHERTZ 9 ARXY v RTF, XFH s 1d, BRIk Y
A RAR=—ZAEEATOVTHHVERA,

float. fromhex () &2 5 AXY v RTED, float.hex() FA VARV ARXY v FTHBH I LITHFERELT
TEw,

16 X TFHIRBUILL T OER e 2D 5

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

sign I IMETIERL, + & - DEB LM TT, integer ¥ fraction & 16 EBDLFHIT, exponent I
10 ERETHS O N ET, KT - /MFREEHENAT, RIETS 1 20D 16 EHCUF 2 BEFED L
MR ELREDD D £F, ZOfIRIF CI9 gDt s> a> 6442 THESNTWT, Java 1.5
EETHHELNATVE T, K. float.hez() DHE C % Java a— FHT, FEVNEGEEO 16 #ERED
ELUTHRIZVDTL x5, £72. C D %a FX, Java @ Double.toHexString TH %72 X /=T
float. fromhez () TRIMITFbNET,

2B, RGBT 16 EETIE R 10 EBTE I N FRECHETIOND 2 DREEE X ET, HlZIE 16
T 0x3.a7p10 XIFE/INEUSEL (3 + 10./16 + 7./16%%2) % 2.0%*10 37255 3740.0 #RL £T:

>>> float.fromhex('0x3.a7p10")
3740.0

WA R 3740.0 IHEAT 2, RUBERTERL S 16 EXTFHIREEZRL 3

>>> float.hex(3740.0)
'0x1.d380000000000p+11"

4.4.4 BEERD/NY> a1k

For numbers x and y, possibly of different types, it’s a requirement that hash(x) == hash(y) whenever
x == y (see the __hash__ () method documentation for more details). For ease of implementation and
efficiency across a variety of numeric types (including int, float, decimal.Decimal and fractions.
Fraction) Python’s hash for numeric types is based on a single mathematical function that’s defined for
any rational number, and hence applies to all instances of int and fractions.Fraction, and all finite
instances of float and decimal.Decimal. Essentially, this function is given by reduction modulo P for

a fixed prime P. The value of P is made available to Python as the modulus attribute of sys.hash_info.
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CPython implementation detail: IR/Efbi TV 2 EEZ, 32 bit Clong D > TIE P = 2%x31 -
1., 64-bit Clong D> YT P = 2%x61 - 1 TT,

ARl RANE Z 5 T 9

e x =m / n DIFEOFEEHIET, n 2P THIOYINZWAS, invmod(n, P) % n % P TH|- =% RO
FIREBEOE®KTO) x5 2%5dDr LT, hash(x) % m * invmod(n, P) % P X ERLE T,

e x =m / nDIFEDHEKT, n 2P THDEINZ (B n BEIDTINZRW) Lo nid P THI- R
D OWE RT3, LOHANIEHTE FEA. ZOHA. hash(x) ZEH sys.hash_info.inf &
EFELET,

e x=m/ nDPAEOEEEL S, hash(x) # -hash(-x) CERLET, ZOFBRONY > ah -1 &2
B, 2 KWBEEMZET,

o KEDIH sys.hash_info.inf . -sys.hash_info.inf . sys.hash_info.nan |&. IEQJERK. &
DOIRA, nan % (ZNZN) BRTDIMEONET, (TRTD /Ny & 27[HER nan IZFA T Ny & 28
PRBHET, )

o BF (complez) # z I LT, FHE L BH D N > 2{lid. hash(z.real) + sys.hash_info.imag
* hash(z.imag) @ 2*xsys.hash_info.width 2Kt T2 RILEFHET LI ICL D #llAEDES
N, Lo TIZHF range(-2**(sys.hash_info.width - 1), 2**(sys.hash_info.width - 1))
WINE D £9, O, #iRD -1 &6, -2 TEEBIONET,

EFARoEAZ L2 DT T 5720, BEE float . complex DNy ¥ 2% ET IHAAAD Ny > 2
Y EffiZs Python a— FORIEZTE 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)).

mmn

P = sys.hash_info.modulus
# Remove common factors of P. (Unnecessary if m and n already coprime.)
whilem % P == n % P == 0:

m,n=m//P,n// P

if n % P == 0:
hash_value = sys.hash_info.inf

else:
# Fermat's Little Theorem: pow(n, P-1, P) 4s 1, so
# pow(n, P-2, P) gives the inverse of n modulo P.
hash_value = (abs(m) % P) * pow(n, P - 2, P) 7, P

if m < O:
hash_value = -hash_value
if hash_value == -1:
hash_value = -2

ROR—D1H <)
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(FiDR— 25 D %)

return hash_value

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

if math.isnan(x):

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

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

return hash_fraction(*x.as_integer_ratio())

def hash_complex(z):

wmn

"""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

45 1 7L —%2&

Python 32> 7 F TCOREUEOEEH R—FLTWET, ZOM&IZ 2 2DHADAY v RefioTHE
EXINTVET; TNEDX Yy REFoTL—PEEDI FATKEERZITASLDICTEE T, RITFFELAL
WRZB o —r 2%, I REBMEXY v FEYFR—PFLTWVWET,

AVTFATY 27 PRI T R—FEE 57012 UTOXY vy FEERLZFUIRD FHA:

container.__iter__()
ATVL=RATIO2 7 bVRRLET, A7V NIRRT 24 7L —& 7B barzdR—- 1524
EHDET, dLavTrPELRZHORENE L RK— T 5R25, 20 RKIENRBIZEM
DAYy FZRBLTHIHOERA (BROBAORKENRE 2R LT 2F 727 Dl LT, IEE
TR GFEIEEEREZY R M T2 RBEDPETONET ), TDAY v Fif Python/C API TD
Python 472 = 7 t ORIMERD tp_iter ARy MIMELE T,

ATVL—=2A7Y =27 FPAKBUTD 2 00XV v F2H K-+ T28ENDHDET, THLHDXY v FiF 2
DEDHET iterator protocol: (4 7L —&Fa bajl) ZHLET:

iterator.__iter__(Q)
ATVL=2F 7927 PAKEZRLET, ZOXYy FlFary7FeA 7L —XOMA% for BLU
in XTHR 2 K512 F 37DITHETT, 2DAY v i Python/C APT iIZ8WT Python + 7Y =
7 M ERTANEERD tp_iter Avy MIHIEL T,

iterator.__next__(Q)

AVTFDORDTIATLEZERLET, b LENULT A 7 20 US StopIteration Bl ZIEH L
46 % 4 5 HAAHE
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E3, ZDAY v FiZ Python/C API TD Python A 7Y =7 s OBINERD tp_iternext A1 v
MTHIS L £,

Python Tl&, WL 22DA T L —XA TV b 2ERL T, — RO —F v RB KR s —5o v 28,
GeEA - ZotoRRRERICE > TREZFR— P LTVET, FHEEZ, £ 7L —& 71 baloEED
HNTIREETED D FHA.

ATL—=2D __next__ () XAV v RHB—H StopTlteration ZEH LR S, DIEDOMEUH LT3 HIHNZE
HUBITZITERD £ A, ZOREICEDRVWEEBITEBNTWD L ARINET,

451 oPxxL—427

Python 1281} 3 generator (Y= 2L —&) 3. A 7L =270 barzEET2EMNLRAEZREL 5,
AVFTFATI 27 MO __iter__() XYV v RV x L =R LTEEIA TR, ZOXY v FiZ
__iter__ () BXU _next__ O XYy FEEMITZATL XA T2 (BHECREZY AL —&FT
TxZ M) ZHPNTELET, Y=L —XICHT 2FHRERIT. yield RO FFaxX b iZHDxT,

4.6 >—7r > X8 -~ 1ist, tuple, range

HARWR =723 359D %F3: YA, BTN, range 779227 h T, NAMFUVF—E ® FF
2 MXFY) BT B kI Tonzy—r 2B, kY a U ERECTEEL 5,

4.6.1 £ B —T O RER

DToORICHZHEAIZ, FLAYDI2—XT)N, £ 32—V BEHDY—r YA