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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 A4 ¥ &2 7 23 Z DK BPHARAENTED, WOTHHHTEET, 2Rk 2127
L7 7Ry MEIZETET,



The Python Library Reference, 'J!)—X 3.10.13

#HHAF B
A E L R
abs() enumerate () len() range ()
aiter() eval() list() repr()
all() ezec() locals() reversed()
any () round ()
anezt () F M
ascii() filter() map () S

float() maz () set()
B format () memoryview() setattr()
bin() frozenset () min() slice()
bool () sorted()
breakpoint () G N staticmethod()
bytearray () getattr() next () str()
bytes() globals() sum()

(0] super()

C H object ()
callable() hasattr() oct() T
chr() hash () open() tuple()
classmethod() help () ord() type()
compile() hexz ()
complez() P Vv

I pow() vars ()
D id () print ()
delattr() input () property() Z
dict() int () zip ()
dir() isinstance ()
divmod () issubclass () _

iter() __dmport__()

abs (z)

BOMSIHEZ IR U E 5, 58I FE/INIGREE721E __abs__ () PEEINLA TV =7 M TT,
SIBHBEZR R 5. Z OHHE (magnitude) 2R XN E T,

aiter (async_iterable)

asynchronous iterable 75 asynchronous iterator 2R LU E T, x.

T,

_aiter__ O ZMUH T O & Ef

B 2 B HHAHEY
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BB, iter() CIFERZY, aiter) FEIIBERED I A
N— g > 3.10 TIEN.

all(iterable)
iterable DETDBEZEDEL S (b L I iterable 237272 513) True ZIRL T, UTDa—Fr4E

flics:

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

return False

return True

awaitable anext(async_itemtor[, default])

fuRIFIC, GRAONLIEFBIA 7LV —& (asynchronous iterator) ZIBL %5, 4 7 L —XD3HiiE
L7286, default 235 2 5 TWIUR default IR L F 5,

CHEMAIAALD next () BABDIEFRMRKTH D, RL L5 ICEEL £,

ZAUX async_iterator @ __anext__() XY v FEMEFH L, FFERIAIREL 7 27 b (awaitable)
ZERLET, FbBRIZIICEIDATL—RDRDEZREL £, default D52 oNHE. 4T
L— BB LIz BICZEDEMIRENE T, defaull D352 5N WEEL StopdsyncIteration
MEHEINET,

N— a ¥ 3.10 TEN.

any (iterable)
iterable DWSNHDEREDBEL 51X True IR L 3, iterable H32E7 5 False #IRLE T, UTOD
a— R &Mt

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

return False

ascii(object)
repr() LFkE A 7Y 7 b OHIEMRRRIEEL EOXFINERLETH, repr) KXo TRE M
72X FHIFRDIE ASCI XFiE \x . \u., \U T2 —F2fio TRy —7XhETF, Zhi Python
2D repr() WX oTREINZD LR UXFINZIED £5,

bin(z)
RO JETHIZ 70b” 0Tz 2 EXXTFINCEIL £ 3, FRIE Python oRX e LTHHZ 2 ERICK
%3, o Python @ dnt 7Y =2 FThWEHE, BEZIRT __index__ () XYV v FAEHRX
NTVWRITNIERD FHEA, W O2DHERL !

>>> bin(3)
'Ob11"

(KDR=I1Z%i<)

7
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(RIDR=I D5 DREE)

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

SEEEIZ "0b” DMF VTR LW, B LA WTEHRL K RWERIZIE. ROAFFEDODEE L THHZET,

>>> format(14, '#b'), format(14, 'b')
('0Ob1110', '1110")

>>> f'{14:#b}', £'{14:b}'

('0b1110', '1110")

DLV Z X format () BBRLTLIZE W,

class bool([a:])
EiBE, 372bD%5 True » False DWITN2ZIRLFT, ¢ 3FED EREHIEFHRSE ZHVTLEH:
SNFET, z AL FLRBERSINIIGE. ZOBEII False ZIBL 5, ZHLUIDHBEIR True %
BRLUET, bool 7T R int 77 ADIES 5 A TS (BUEER! int, float, compler ZHBMLTL 2 &
W) DI IADLEILIMAET LI LIFTEERA, TDFFTADA Y AKX Y RAJ False ¥ True
DHTT (F—IE ZZRLTLEE W),

N—=Ta Yy 3.7 TEH: ¢ FMNEHASIBCRY LA

breakpoint ( *args, **kws)

CORBIE. WIS NLEFR» SUE 2 TNy FICBITLET, &b EEKME. 2o
sys.breakpointhook() % args ¥ kus X ZDFFW L THUHLET, 77 4L b T, sys.
breakpointhook() (&51%7 LT pdb.set_trace() ZMUHIZI TS, 20 L5 KBE. Z0H
Bl pdd ZBIRINICA Y R—=bL72D, TNy NI ERITT 27003 - FE2FE WD LELT
SFEL X SICT 212D, 1 OERMLREETT, LU sys.breakpointhook() &Rl DOBEEIZERE
LT breakpoint () PHBMNIKMIHEIE 2 X51CT22, HAEFADT Ny TITUEERITEE 2
ZEeMTEET, sys.breakpointhook() IZ7 7 RATERWEGES, ZOBBUL RuntimeError %%k
HLE9,

51%1 breakpointhook i T EE&E > I builtins.breakpoint ZiXHI L £73,
N—=a ¥ 3.7 THEM.

class bytearray([source[, encodz’ng[, errors] ] ])
LS FEHIZRLEF, bytearray 77 A1E 0 <= x < 256 OHEEH DO & 72 2 A HA[HER
B CTFo Sa—RTNES—r A8 I N TW A EEIRERATNICH T 2HEDORX Y v KO
REZMATOVET, 72, bytes BHBFOXY v FOKEBHATOVET (see bytes & bytearray
DIR1E),

F T ard source 51EUE. BLAE R 2 HIETHMLT 20 EbiE T

o XFFH DYE. encoding (¥ AT a>d errors) BIBDEZRITINIRD FEA, DL E
bytearray () 1&XFH|% str.encode() TNA MIEHLTRLE T,

o BN OBE. EANEZZEDH A XIZRD, null N4 FTHIEHLE R E S,

8 2 B EHALEN
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e NI 74 VR—T 22— A WXHATHA 727 bDGHE, T4 TP 27 F DA LEHAY
7 7 A NEA oI bR E T,

o« 17357 DA, HiHl 0 <= x < 256 NOBED A 77 7L TRIFNZRS T, 206 HES
DHFHONE L LTEDIE T,

IR TR KBS 0 OBESIPERS T T,

NAFVO—=r D RB . bytes, bytearray, memoryview £ bytearray 77TV b dBBLTL R
2V,

class bytes([source[, encodz’ng[, ermrs] ] ])
P 0 <= x < 266 DEHDA I 2 —XTNRY—F Y RATH? "bytes” 7V =27 b ERLET,
bytes i bytearray DA I 2 —XTNURTH D, A7V " EE(LIERVAY v B, A VT v
JRYEE, ATV 27 PDRATA ROV TDEZEWVEFEL T,

EoT, aYA M7 X5IEIX bytearray() Db DL ERRICHEREINE T,
NA PN TS 27 MV T IV THERTEE T, strings ZHEL T X,

NAFV =45V RBY  bytes, bytearray, memoryview, INA 8 AT I b, bytes & bytearray M
BIE BSRLTIEZ W,

callable (object)
object BIEHDMERH LATHEA 7Y = 27 M THIUL True %, 5 TRIINIZ False BBLET, 2D
BEELAY True iR L TH., MEOH LXK T 2 RJEEMEDIH D £ 3723, False THAUL. object DIEH
LIFRL TR LERA. BB, 77 RAEGMUEHLUAEE (7 7 A2MRTHITEH LWL VAR R ER
LET) T s A VARVREIZ FAD __call__() XY v FEFORLMUH LATEETT,

N—Yar 3.2 TEM: ZOBEE Python 3.0 T—ER D241 E L7z, Python 3.2 TEIEL %
L7,

chr (%)
Unicode 2 — FKRA ¥ "B | THEIZLFERI LTI ERL T, HlZIE chr(97) 1 EXFF] 'a
%, chr(8364) XTI '€ ' ZIRLET, ord() DM TT,

BB OERREIL 0 205 1,114,111 (16 T 0x10FFFF) T3, i 2HANOBE ValueError
PEHENET,

@classmethod
XV FBIIF7AXYy RFAZBHBLET,

TIAXY v RlZ, A VARV AXY v RDBBROEF [ LT VY REZ VR %2 5 X512, HF—5I
ML TR DET, 779AXY v FEESTAIZE. UTOAL T4 A2 0F T

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

@classmethod FERUIBEE 7L —4& T3, #£L <1 function BB L TL &,
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JIAXYy R, (C.£0) DX Z7ARGMHUETI LS, (CO£O) DX A Y RE VR
POENHET I TEET, A VARV RIZDZ FABMATH 20 ERNTHEAINES, 752
AV BRRES AP OMUHINZGEE. ZOIRESI FIRA T 27 PHBBROE 51 LT
Exhxd,

7 I7AXY v Fix C++ ® Java OFFNAY v REIZERDET, BIIXY v Fid. ZOHOD
staticmethod() ZBLTLKEEWV, Z7F3ZAXY v FIZOWTEDELWI X types &5 H
LTLEE W,

N—=Tay 39 TEHE: 7F5AXY v FiE property() BE, D 7ROV TR 2oy T35
TE3X5XRBDFEL,

N—=Tay 310 TEHE: 7F5AXY vy FiFXAY v FEM (__module__, __name__, __qualname__,

__doc__ % __annotations__) Z5IZM S X SICRD E Lz, Fiz. Hi72iC __wrapped__ BHEZ#F
DEIRHEDFELT

compile (source, filename, mode, flags=0, dont_inherit=False, optimize=- 1)

source #aA—RA7Y 7 b, LI AST A 7027 MZay AV LET, a—FF 707
M& ezec() LTHEITLED. eval O MU LU TEIMETE £, source F@E DTN, A M,
AST A7V 27 P DVWTATIDLETVWERA, AST A7V =27 bAD, /2, AST A7V 227 v
LDAYRANDHEE, ast BV 2= LD RFa XY FEBRBBLTLEIW,

filename 5180213, 2= ROHALLITTD 7 7 A V2 EZRFAIRD ERA; 7 7 AV bHALE
N2 DTRFIUR, FRFATREREZTE L TFE W ("<string>' —MAINEDNET),

mode 518IE. a4 NVENZ 32— ROBEEZIEEL £7; source BD—EHD IS5 5 'exec!
H—OEDBH S5 eval' | H—ONEENIX DY G 'single! T, (BREODOHEG. FHidS None
DAV TH 2 A HIFEEINET),

A7 a vl flags & dont_inherit W&, ¥O AVNATHF T a3y 2EYCT 20, FEROEHE
DENZHATLE20ZHIELET, EEL05BBFELAV (BB TH D) HER
compile() DMUHLILO 2 — RIHMEHA LD LRI 7927 Tay R4 LE3NE T, flags 518D 5
Z BT dont_inherit 2352 bRV (F/2kERw) OBE, EREIKMA T flags 5I8T5x 6hiza
VA TF T a vt future XHBHFEONE T, dont_inherit X B TROVWEBOEHE. flags 513T
ESINA T a VEIPENTY - O Lta— FMIGEH SN 7 57 (FEROKREL 2 > %
4 7F 7> ay) JEHINET,

HAIMLT 2284 54T a vt future XLy b7 4 —)L FCTHEARET, 'y FHENMO OR
BB THBOF T a v —HBICEEET AP TEET, FED future HEEEZRET 572
DIZRHERE Y b7 4 =L FOERIX, __future. TV 2 —NMIZBIF % _Feature 4 Y ARV AD
compiler_flag BMTHRZ2 N TEET, AVNATT7 30 OBERIF ast €Y 2—1D PyCF_ T
RE2 777 TRH2ZENTEET,

518 optimize 1Z, 224 TORBILLRAEZIEELET; 774V DHE -1 1EX, A VX TVERD
0AFTarThHEZONZD A UREMLNLVEESRE T, HRNRLLE, 0 ({7 L.
__debug__ IFH). 1 (assert [FEX D RO 4L, __debug__ 13#%). 2 (docstring HELD R4 %) TI,

OB, a v A NEINTY —ADBRIETH 258 SyntazError &, V=AW XA b2 ED

10
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& ValueError ZEH L E 9,
Python 23— F% 8—ALTZD AST REZE/-VDOTHIUR, ast.parse() ZBRL TLZE W,

5% source, filename Z{EE L T BEEA N2k compile ZIXEH L 3,

AR BEUITICEZ2 2 — FOXF % 'single' X 'eval' E— R Tary XM L33 E, ANE—
DU EDBATLF TREGE N AT IR D TR A, ZHUE code Y 2 — LV TARERB L L ITERIEL
ZRHAILR T T 27D TY,

EE: AST ATz PRay AL TWVS L ZiZ, THIRKEWFINREHE LN
& o T Python OMREEXRA L A4 FDRR y I BRI DEHRZM]Z % Z ¥ T, Python £ > &
TVRET v aSELNET,

N— a3 3.2 TEH: Windows ® Mac DBATHZIITITFE T, F72 'exec' E— FTOANDIH
TCHDLoTVARREDDH D FHA, optimize 5IEIEMEINZE LTz,

N—=Ya ¥ 3.5 TEHE: YA source I XNV NA DD o7zt ZIZ TypeError ZiEM L TWE Lz,

N—a > 3.8 TB: ast.PyCF_ALLOW_TOP_LEVEL_AWAIT 75 7% LTk v 7L LD avait,
async for, X async with DY R—r2HMMELT 2 e TEL X517,

class complex([real[, imag] ])
& real + imag*1lj OEFLZIR T, XTHRPMEBERBCERL 5, BBz, %
NERI e RS, ZORBUIE 5 IBIE L T X R ITAUER D FE AL B 5 RIS
THoTERD FEA, Zh2ho5BIE (EEL2 L) EREOBMERTT, imag BEWS NS
A EEDMHIZERT, ZOaYRA I 7 XIiE int R float DX D RBUEEK Y LCld=0%%3,
W D5 B»EBINIEGE. 0 ZIRLE T,

—% 7% Python A 7Y =27 b x IZX LT, complex(x) I¥ x.__complex__() ICHEEZRHEL 3,
__complex__() BERINTOVARWVWEEIE __float__ ) W74 —ANv 7 LET, __float__() d
EFRINTORWEAIE __index__ () K7+ —ARNv 7 LET,

AR BT D E. ZOXXFHNIHRD + 2 - HEFORDICEAEZEGATIIRD 3¢
Ao BIZIE. complex('1+2j') IFWVWWTE D, complex('l + 2j') & ValueError ZiAH L £3,

HEBIENOWTE BUER int, float, complex WZEADH D F 5,
N—=Par 36 TEHE: a—FYVTIAPTHZ V- T 207 X —2a72MHTEET,

N—Yar 3.8 TEH: __complex__() & __float__() PERINTVARWVWES, __index__ (O ~
T =Ny 7 LET,

delattr (object, name)

11
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setattr() OBWTT, 5IIIA TP =7 P EXFHITY, XFHNEATY =7 P ORMELD VT A
TRIFNIRD FRA, MEDA T =7 AT REEICRD . ZOBKIIEE X N AR DOEE
PHIFRL £ 3, 722 21X, delattr(x, 'foobar') X del x.foobar ¥ Zfli T3, name i& Python
DFATTHZREEDH D FHA (setattr) BBRLTL X W),

class dict (**kwarg)

class dict(mapping, **kwarg)

class dict (iterable, **kwarg)
HMUWHEZERLE T, dict A7V 27 PAFHEI ZA T, ZOZ AT FFaxyy—
Yavid dict &€ IYEVTER - dict ZBRLUTLIEZ W,

o a>yFFHZoNTIE, BV ML YD list, set, tuple 7 7 AB LU collections Y a—IL%
SILTLEEW,

dir( [object] )
SR VIGE, BEDOR—INVRAI—TZHELHDVRANERLET, 5IBDBH25E, 2047
D7 POBEWMRBEEDV AN EREDS bIRAAE T,

ATV MH __dir__() EWVWIHIHDRAY v FEFOIRL, ZOXY vy FARUH I, BEDOY R
FPERIRITINERD EFRA, ZHUTEKD, HAXLD __getattr__() ¥ __getattribute__() B
BeRETLZAT7V =2 ME dirQO DPEMHZEE T 2D T2 IARZIA A TEET,

A7V vH __dir__ O 2RELBZWEE, 20RA T2 b EREIOATVWREA TV 22
b __dict__ BHENS, TELZRIHRZED IS ELET, MROVAMILTLDHEETIER
(L ARZRLD __getattr__ () ZROHEEIAIEMR?»S LI EEA,

FIZFNLED dir() AH=ZXLE, BREWD IO REERIEREZERL LS 2T 272D, Bz
DATI =27 VTERER>TRZBEBVET:

e IV IPEI 2N ATV VOB E, VAMNIREY 2—-LOEMOXEINEEN
3

o ATV PG T MR SRAF T 27 FOBE. VA MNIZZFOELOLE . HiF
BNl o 1= ZDREY S 20 B EENE T,

o ZNLHDHZEITE, VA MNIRBA TV =7 FOBMA. 77 RAEIES. BRI o RKS
ZADBEHANEENE T,

BRENBZVRAMITZNT 7 Xy MEZHERSATWET, BRI

>>> import struct
>>> dir() # show the names in the module mamespace
['__builtins__', '__name__', 'struct']

>>> dir(struct) # show the names 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):

ROR=STER)
12 £ 2 E HAAHEH
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(FiDR— 25 D %)

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

>>> dir(s)

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

AR dirO BFHFE T T P TOMAIENZ LS IR T Tws 0T, EEES—ENE
HHLTERINAHOL Y FeWws XD b, ©LARKES XS5 hAfioty P2IRZS L LE
T . ZOBKOMNVENEZXY YV —RBTEDSARMEND D $5, HIZIE. 518017 7 RATH
L& XX I ABUERHROV A MIEFENEEA,

divmod (a, b)
2200 (BREETRV) BELIBE LT, BHORELIToLLZDOHEEERILR 5 2 DDHD
R7EBRLET, HHETFOUNES > T0a5a,. ZHEMERE FcoORRIMEA I E 3, B
AE 258 (@ // b, a % b) LRAUTY, FEVNMUETIE, #RIE (@, a%b) tdHobIh
5, 272U ¢ 138 H math.floor(a / b) T, ZN&D 1 BN EL k2 ZdbHhET, WTh
CEXq*xb+albldalldfBIGEWVEIIRDET, L a % b LR TRVE XX, 2O/
b EEULTHD, 22D 0 <= abs(a % b) < abs(b) T LET,

enumerate (iterable, start=0)
enumerate & 7Y =7 FRIRL E T, iterable &, > —F7 Y A iterator B HBWEATL— =3
VEVR=-IFTIZEOMDA T 27 PTRITIUIR D /A, enumerate() XX o TGRENA T
L—=&®D __next__ () AV v FiE, (F74V T 0 &D start »HD) A > b L. dterable b
DATL—Ya ilLoTHONAEZELX TV EZIRLET,

>>> 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')]

REETS:

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

yield n, elem

n +=1

eval(e:rpression[7 globals[, locals] ])
XFHNe AT a v DEIE globals. locals & D ¥F, globals 5 2 2 HBEFHBF TR TWERD E
HAo locals #5255 HEEEDY Yy YA T2 MTTEET,

globals ¥ locals ® 2 DDFEFEEZLZNIn— "l n—hILDOHLEIZEME L. expression 5l
B2 Python X (B RS HETEEMEDY A M) & LTl £ 3, globals &EHDTFIE L.
__builtins__ ZF—2 LTERLERZVERIEZ. 2O0F—0DfHE LT HARAAES 2 —)L builtins D

13
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FHENOSID, expression DTSN ZHNTHAZINE T, ZHIZED. eval O KHETHID globals
ICHB TEFRE LA __builtins__ ZEFERT S I & T, EIT& N2 a— FTHEREE/HAAABEEE
S 2 Z e TEET, locals HFEDEWSINT25E. globals HFENT 740 e LTHEDLIRE T,
ChL0HEDAMEINTGE. eval O PR ENTZIRFEITBIT 2 globals & locals Db & TR
B XN E T, eval() 1Z, ZOFTREICEVT, RAMENEZAO—T (B—ALTRVA TS =7
M) N7 7 R EFRN LITER LTI,

BENBEE, XAFHl S RERICRD $3, M7 —@3pste LTilGshEd. fi:

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

ZOBEIE (compile() THEMEINZ EXI5R) EREDA—RA TV 27 b 2FITTL2DICHHFATE F
T, ZOHGAE. XFHDODRODICa—RFA T2 7 b E2ELTLLAEE N, 20a—F4F7I =7 P,
518 mode % 'exec' ¥ LTa VA ILEINTWVWABIES. eval () DR {EIZ None 12720 F7°,

b Y b oezec() BARIC L D XOEMIRFETH Y R— PENTVET, globals() BXUY locals() B
B, zhzhBED I/ a— "B IUa— bV REFHELIRTOT, Zhb% eval () X ezec() 1T
LTS Ze BN TEET,

Y —R3a— R UTXFIDBEZ bNGE. KHERBOEANFBLOL 7IEMDEo T T,
)7 IR T EELRDO TN E LRI C % 2B, ast. literal_eval () DBRLTL X W,
51#% code_object ZIEEL T BEEANY | exec ZEHL F T,

exec(object[, globals[, locals] ])
Z DRI Python 22— FOEINRIFEITE S R— b Li?‘o object W EXFHPaA—RA TP =7 b T
RFAUIRD FR A, XFHNDGE. £OXTFHNE—HO Python X & LT XN, 2L T (X
TR LRVIRD) FITXhET, " a—-FF 7Y =7 boFEAE BCETIAE T, Y0
BTH, ETEIN2a—-FET77ANVANER LTENTH S Ze S hEST (V77 L VAR
=27 AD file-input HizE S L TL 7ZXW), nonlocal, yield, B & return Xi&, ezec() BHEX
WEEhiza— FoXRPTE 2, BEEROIMITHES 23 TEE A, KA None TY,

COBETH, A7 aroifinrsEkInid e, a— RZHEDRA A —-TATEITINE T, globals
ROPBEZoNTHE, ZOMEEHETRINIERST (POHEDY 77 7ATH-oTERLT), 7
0= VAR 0 — A NVEROMAIEONE T, globals & locals DWADBE-X SN IGE. Thz
nora — VBB v — I AVERBIELNFE T, locals ZIEET 256, ZOMHEE~y TRA T = 7
FTRIFNUERD F¥A, TV 2— L UL T globals ¥ locals XA UEFETH 2 Z LITHEL T
{7Z&E W, B L exec B globals ¥ locals W22 20047V =7 M EZIIMo 72358, 22— Riko
T AERICHEDIAFNTDD XS ICEITEINE T,

globals FEEDF — __builtins__ KXW FTAEEZEFRIFNE. ZOF I LT, HAAAEY 2 —
L builtins DEHENOSZBBHWAINE T, TINSH, EITEZNb3a—F%E ezec() IZIETHIIC,

1B, R—HFF Unix RAZANVDITRDTLIELDPZIM T ERA. I—FET 7 A AP LHATVERE, &5, WITEHRE—F
T Windows *® Mac ZXANOBATEEIRL TL XN
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globals WCEAED __builtins__ WEEHAT S LT, 2— FRLOMEAAAZFIHTZ 2 2HlfHT
EREC0

518 code_object ZHEEL T BEEAANY bk exec ZEMHL F3,

AR HAAARBE globals O BEY locals) d. ZREFNHED /B — A BB —=H1D
HHEZIETOT, Zhb% ezec() DE . B0 B ZOFFHELTHES b ERLRZ L 23H D $9,

FRR: EHETIX locals 1XRICHRN BB locals O DX SIWTENIEL £3: 2D locals FHFEFHE XT3
EHEEPRATIEIWTER A, ezec() DT LR ZRHZ A — R 23 locals 125 2 28%H D J=\\Wis
5. BHRINC locals FEERTEL TL 72E W,

filter (function, iterable)

class

iterable DEFED 55 function DWEZRTHDTA T L —XEMELET, iterable 1> — 7 ¥ A,
REEVR—-—bFT2ar7Fh, £ T7L—KTT, function 7% None 725, [EEBEMEREL T, T
bbb, iterable DWW TH HEFEV TN THREINET,

7B, filter (function, iterable) t&. BIEH None THRIFIUXY = 2L — XK (item for item
in iterable if function(item)) ¥ [FI% T, BHE(HS None 725 (item for item in iterable
if item) X[AFETT,

function DME%EIRT & 57 iterable DB EHR T IR TRTEHIBEENI. itertools. filterfalse() &%
LTSRS W,

float([a:])
BE T ¢ D SER SN FE NS B IR L £ 5,

IO FEINDOBZE. 10 EBRTRITIUIRD VA, LHICHEELEEALZEATOILEIVEL A,
FEE '+ - OVWThHhTT, EFE '+ BAERINBEICSH L TROMED DD B A, 518
& NaN (not-a-number) REFZEADEKRKZ D 5D FTXFHTHILEFVELEA, K DIEMHEIIWS
. ANBEEE REOEALFZRE. LITITRT floatvalue OEMFHANCHE 5> BEHH D £ 3

sign = R

infinity = "Infinity" | "inf"

nan "nan"

digitpart n= digit (["_"] digit)x*

number n= [digitpart] "." digitpart | digitpart ["."]
exponent = ("e" | "E") ["+" | "-"] digitpart
floatnumber :=  number [exzponent]

floatvalue n= [sign] (floatnumber | infinity | nan)

ZIT digit &, 2=3—=FTO 10 EBOHF (2=a—-FO—H» 73V Nd & EN2LTF)
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T, AXFPIXFORNEH D FHA, Ld o> T, HlZE "inf?, "Inf”, "INFINITY”, Z LT
iNfINity” (32 CTIEQHERKE L THMARHEESTY,

—77C. SIBDEERCE 7\ XFE NS R &, (Python OFBI/NISEOREE T) F UEOFEI/NIUS
BRENE T, 5180 Python OFEN/NEUSEBOEFIN L &5, OverflowError BiEHENE T,

—f%® Python A 7Y =27 b x IZX LT, float(x) ¥ x.__float__() ICHEHELE T, __float__Q
PEBZBEINTVWARWES,  _index. ) N7+ —ANv 7 LET,

FIRH G Z 5 TR 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

BN BEN D WTIE, BUERY int, float, compler HBIRLTLIEE W,
N—=Pa¥ 36 TLE: a—FYTIARTHEIN—THT DT X —Ra7 ZHHATEXT,
N—ar 3.7 TEE: ¢ IEEHAIRICRD Lk,

N—T gy 3.8 TEH: float_ () DERSINTVARWVWEA,  index. () A7 x—LNvZ L
£7,

format (value [, forma,tispec] )
value % format_spec THERINIZEDIT " BIE” U7z XFHIRBFICELL £ 3, format_spec DR
I value 5IEDBNKFE L ETH. 1ZL AL DAL THON DTN BREXOFIELES: &
IEE = ZS5EL%

T 7 4N+ D format_spec XD XFHNITT, ZAUIHEE str(value) OFFFH L & F UARICRD
£7,

format(value, format_spec) DFEUFH LiE. type(value).__format__(value, format_spec)
WICBIER &, 24U value @ _ _format . () XYV vy ROBMBE TR L &, 4 VARV AFFEREEL
FT, ZDORXY v FOERED object ICEHEL T format spec BEEITIE B -72D . format_spec
IR DEDFINTRDP 2720 LGE. TypeError B ENE T,

N—=Ta Yy 3.4 TEHE: format_spec BEEDLFH|THRWIEE object (). __format__ (format_spec)
¥ TypeError ZiXH L ¥ 3,

class frozenset( [itemble] )

LW frozenset 773 =7 MERLET, A7 avT iterable OB ONILERETEAET,
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frozenset ZEN A Y FZ TR TT, ZDZ 7 RICHETS K& 2 XY M frozenset ¥ set ()
B sel, frozenset ZBRRLTLIZE W,

o ayFFHIZoVTIE, BNV ML YT TR set, list, tuple, dict R° collections EY a—)L%
RTLZEW,

getattr (object, name[, default])
object DIFEINTZBHDMEEIRL £ 5, name EXFHNITRINIZD FHA, 5 X 5072 FF
BE TV 27 PORELDI BT —HTUI, RDEZZOEEDEICRD £, L 2,
getattr(x, 'foobar') {¥ x.foobar L EMiTY, b LIEE S NIBEDTFIEL R WIHE. default 3
BEXNTVWIUEZDEMNREINE T, 2 TRWEEIE AttributeError BEH XN E T, name
¥ Python @Al FTHEMEITH D FVA (setattr() ZSBRLTLZEWV),

FI: ToAR— FREAFIO~Y Y Y ary AL AT bREST, 20D, FIL4R— i
B (I 2 207 Y X —Ra 7 &S AR o M) Ot getattr() THD HT7dI2iX
BUHAETFH T YOI TIRERDD T,

globals()
BUEDEY 2 —VOXFIZEMZEE L -HEZRLET, BBAOa— Moo LT, BERSh
5 ZICHEPRES N, ZORED Y 2 oM 3N 222 bR UNEICLRD £7,

hasattr (object, name)
SIEUIA TV 27 Ve XFRNITT  XFFDBA TS 27 bOREHD—DTH 272358 True 2, 25T
WA False ZIRL 3, (ZOBEUL. getattr(object, name) MU LT AttributeError
EMT B S IERS L TEESNTVET, )

hash (object)
FTI 2 DNy Y afdik (FFETHR) BLES, Ny v 2 @3B TT, I3 HELMRT
SRCRHEFEOX — 2 IR T 27D IfbnE T, FLWHEE R2EEIZFFEL WAy ¥ 2 E@ZFED
FT (1210 D&ESHPBRERS>THTHTT ),

FR: ME® __hash ) XYy REEELE-AT7D27 M2ESEE. hash() BDETTEZ< Y
Dby MEIZAEDODETREDEEZTIDIE T2 Z 2 ICERLTLZE W, # LI __hash__ (O 2L
TLEEW,

help([object])
HAABNNVT AT L ZEELET, (ZOBBIINENREHDOIDDHDTT, ) 5IB»EGZ2 60
TVWRWEE, MENALV TR T LEFA 2TV Rayy — )V ETEHLET, 588 FI0%
By XFHNFES 2=, B 75 A AV Y R, F—U—F, FLEFFa XY bOEHEHZKELT
MRS, AT R=Iparyy -V ECHFEINE T, 5I8R 2oL 7 =2 FOBE. 204
T2 MBS ANV T R=IDPERINET,

help () ZM-UH L7z 2ICHBOFIEY A MR T vy > a (/) BBNGEE. ATy > a X Diio
GBI EEREIBIZE WS ERTH S Z L ICFEREL TSIV, KDRELWIERIE, MEHEAGIEC
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DWTO FAQ OIHHE 2L TLZ& W,
ZOBBUZ, site BV a—An b, HAAADHFZEMICKE IR E L,

N—ar 34 TEH: pydoc ¥ inspect NDEBEIZX D, MUHLATREA 7Y = 7 b OWE SN
PI=FNLDEBNTHEDDH 2 DI D L7

hex ()
R LTI "0x” DT WINEFD 16 EXXFHNCEIR LU £ $, 2 25 Python @ int £ 7Y =227 +T
WS, BEERT __index__ () XYV v FRERINTVWARITNERD FHA, WL 220f1%ER
LEJ:

>>> hex(255)
'Oxff!

>>> hex(-42)
'-0x2a'’

BREIT D 16 ESCFHIR/NTF D 16 T, JEBHD 70x” & "0x” HELICER L 720
Bl RICETF 2 HEBMMEZET:

>>> ! ' % 255, 'Jz' ¥ 255, 'JX' % 255

('oxff', 'ff', 'FF')

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

>>> f' {266 :#x}', £'{266:x}', f'{2B5:X}'

(‘oxff', 'ff', 'FF")

EDFELWVWI I format () BBRLTLIZE W,

16 ZJEE LT 16 EBCCTH 2 BRI AR T 5123 int O HBWML T Z W,

AR FEVNIGRR D 16 EXCTHIEREL 257 WIH AR, float.hez () XY v FZoTTEW,

id(object)
F7T2 7 bD VEBIME? BIRLE S, ZOMEIERT, 2047V 27 OB —ErOE
BTHDZePFEEINTVWET, AMPEIELRLZV 2 o047 =227 MIFEU 4d() EZ2F>
" LNERA,

CPython REDFHM: chi3A 7227 bPDOXEY 7 FLRATY,
518 id ZIEEL T BB AV b builtins.id Z2EH L F 9,

input( [prompt] )
518 prompt BEFE TR, TADNEKEORITERWCTEEH IcEE I E T, X2, 2o
AND 6 1 T2diAlA LFINEBRL T (REOBITZRWT) JBL %3, EOF 2#iAiEhik
¢ %, EOFError DiEHINE T, Hi:
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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__ () DEREINTVWBHEAIE, x.__index__ ) ZRLZET, 21 __trunc__ () BEHEIN
TWaHEF. x.__trunc__ () ZRLF T, FEVNGEBIZOWTE. 2T 0 1B WAINGTI D 5T
9,

If z is not a number or if base is given, then x must be a string, bytes, or bytearray instance
representing an integer in radix base. Optionally, the string can be preceded by + or - (with no
space in between), have leading zeros, be surrounded by whitespace, and have single underscores

interspersed between digits.

A base-n integer string contains digits, each representing a value from 0 to n-1. The values 0--9
can be represented by any Unicode decimal digit. The values 10--35 can be represented by a to z
(or A to Z). The default base is 10. The allowed bases are 0 and 2--36. Base-2, -8, and -16 strings
can be optionally prefixed with Ob/0B, 00/00, or 0x/0X, as with integer literals in code. For base
0, the string is interpreted in a similar way to an integer literal in code, in that the actual base is
2, 8, 10, or 16 as determined by the prefix. Base 0 also disallows leading zeros: int('010', 0) is
not legal, while int('010') and int('010', 8) are.

BRANZOWTIX, BER int, float, compler BBIRLTLIZE W,

N— 3y 3.4 TEH: base 7 int DA Y RAX Y ATHAL, base 7 =7 b5 base.__index__
XYy REFfoTWAREE, ZOXY vy RERATERIINT2BHEEEBL N TEET, LEITONN—
Y a ¥ Tld base.__index__ TIX% < base.__int__ ZHHLTVE L7,

N—=Tary 36 TEE: a—RFYTINHTHEIN-TE2DIRT7 VX —RAa72MHATEET,
N—Ta v 3.7 TEH: ¢ IMBEHHIIBCED L,
N—Tay 38 TEHE: int__ () BEBRBINTVWAWES. __index () N7 +—AANv 7 LET,

N—=Y a ¥ 3.10.7 TEHE: int NOXFHIASIRZEDOLFHIRBIEZ, ¥ —E RAIERHE (DoS KE) %
BT 272DICHIRENZ oD T, LT o % ant KB LD ant ZXXFINCER LD T
BB Z DFIREZ B R 7258, ValueError SR ENE T, FH LA BEXFINOZRIZEITZE
THIBR 2R L T X0,
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isinstance (object, classinfo)

Return True if the object argument is an instance of the classinfo argument, or of a (direct, indirect,
or virtual) 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) or a Union Type of
multiple types, 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.

N— a ¥ 3.10 TEH: classinfo 2 Union Type ZHEETE S X5k F L,

issubclass(class, classinfo)

class 23 classinfo @ (B, M. 7203 RE O) ¥y 727 7 X TH 5B True ZIRLET, 75
AIBEDY T 7 A ARENET, classinfo 137 A4 TP 7 DX TV (FITERINICE
DEIBETNEZEORTN) T FAFTI =7 D Union Type TS XL, ZOHEE class B3
classinfo DWITNPD Y7 FADH 77 5 XA THIUL True IR L 3, LA OENITEE X N5
A. TypeError BINPEH I E T,

N—= a ¥ 3.10 TEH: classinfo & Union Type ZIEETE B2 X512k D F L,

iter (object [, sentinel ] )

iterator A7 27 b ERRLET, B5IBBH 20502k >o THE—FIBROMRITKE S ERR
DET, B IBIBDROEE object & iterable 70 kAN (__iter__ () XYV v F) BHR—-1
T2aLrvard IV b FREY—Fy27abal (0 hoMEFE2EEETIBICE %
__getitem__() XYY F) ZHKR-1FT5F 727 b TRIFNERD EBA, FE—5HBEELD
JuakarddR—F LRWEEE TypeError BIAEHINE T, BE5IH sentinel 352 bh
72356, object WEIMFUH LATREA 7' = 7 P TRIFNUIR D FHA, ZOHBBWERINEZ A TL—X
E__next__ () XYy FENFUHT I 2IZ5I87 LT object FFUH L 37 RDED sentinel ¥ 5F
LiFAUR, StopIteration DEHEINET, ZALNOHEIRVENZDOE FRENET,

AT7L—2E RTLILEI W,

25|1BIERD iter() OEALRFAFED 1 21F, 7oy 2 ) —X—DOEETT, HIZIE. XL FUD
TFT—BR=AT7 7 ANAVDPLEERO TR Y 7% 7 7 A VOKEICEIET 2 FTHRAETIWEIRD XS
L%

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)

A7V PORE (BROR) I ELET, 5lBUIT—7 X (XFH, NA AL 2T, YR B,
range 5§) ralL sy a v (§E. £E. BREEE) TT,

CPython REDFM: len X, HIZIX range(2 ** 100) DX 57, sys.mazsize TR 3R XIT
Xt LT OverflowError %k L E3,

class 1ist([itemble])

list 1&, EBIQZBEMTERL I 2a—&2 Ty —r vy 2RAT, VRN (list) ¥ =7V RE .
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locals()
REOR =DV VRLT =TIV ERIHELEHL TORLES, BT r Yy 7T locals() BN
HUZE ZWZEHAZBEDREINETE, 77270y 7 TIRRENERA, TV 2 — L L RILTI,
locals() & globals() R UHFHFTH 2 Z L ITFERELTLIZE W,

AR COHEONRRIZELTUIWT EEA; BELTH, A XX TV XDBES 0 — A VAR HE
ZROEICITHEL A,

map (function, iterable, ...)
function % fERZ IR LIZD D iterable DRTDORERICHAT 24 71— K2R L E£3, BMOD iterable
SIEDE XN RS, function 1ZF DEIZFOFIBERSRIFNIR ST, £2TDA 75 7 5iifT
LTSN BRICHHAINE T, BROA T 7 IABEI6NE0, 204 T L —REZDOHDEK
KA T 7VHRELRRTIEED £3, BBO AT TIEIEE I VICRE SN TV SHEE.
itertools.starmap () ZBMMUL T IZE W,

max (iterable, *[, key, default])
max (argl, arg2, *args[, key])
iterable D TIRAKDER, F7E 2 DU LOFIBOFTRADDDERL £7,

PLEFIED 1 2752 o256, ZHUIZE TR jterable TR TEWIFEREA, ZD iterable
DERRKOBEREMREINET, 2 O EOF—U— FELOMNEF IR EG X 5088, TOMEF KD
FTHRRKDDDPIRINE T,

EEDXF—U— FERHGIED 2 05D £75, key 518035182 1 DWAIEFBIE (1ist.sort () DB
DD EIIW) BIRELET, defaull 5IBUIE X ONTA T TADROGEITRT AT =7 bits
ELET. 477 TADZET default D52 5NTWIRWIEE ValueError BAHENE T,

RRKOEZPEB DI E, ZOoBMBEZO bR CEHA 2D DDEERLET, Th
¥, sorted(iterable, key=keyfunc, reverse=True) [0] % heapq.nlargest(l, iterable,
key=keyfunc) D K574, DY — b EEWEMRFT S Y — L el LET,

N—= a v 3.4 TBI: default F—7 — FERHGIEL
A= 3y 3.8 THE: key 51500 None THSH L #HELET,

class memoryview (object)
BRoNid 7oz bbbl " XAEV L 2—" 3727 F2IRLET, L CIE XED
Ea— 2ZRLTIESW,

min (iterable, *[, key, default])
min(argl, arg2, *args[, key])
iterable D THR/NDER, F74F 2 O LO5IEOFPTRNDODDEIRLET,

PLBEFIED 1 D752 oNGE8. ZRUIZE TR jterable TR TIEWITFEREA, ZOD iterable
DEPNDOBEZREMRINET, 2 DU EOF—V—FELOMNES B EG X 5058, ZOMESIBD
FRTR/IND S DIREINE T,
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EREDOXF—v— FEHGIED 2 25D 5, key 518UI51E 2 1 DA IEFBR (1ist.sort() DB
DD EII) ZIELE T, default 5IBIIERADNIA T I TNADBEDGETRTA TS = 7 biiE
ELET, 477 7UDZET default D352 HNTWRWEE ValueError &I E T,

KPNOEBPEB D2 E2, TOBMREBZObRACEATZDDZEL £, ZHid
sorted(iterable, key=keyfunc)[0] % heapq.nsmallest(l, iterable, key=keyfunc) D X
57, MDY — MEWEMERT Y — L ETNLL T

N—=a Yy 3.4 TBM: default ¥—v — FEHFIE,

N—ar 3.8 TEHE: key 5185 None TH5 L ZFFALET,

next (itemtor[, default ] )

iterator @ __next__ () XY v REMUIHEIT I LD, ROBEEEZIUSLE T, 4 7L —&ZHBH0
R SNTHE. default G2 5N TWAIUIZDHEINREINE T, Z 5 TRWEER StopIteration
MEHEINET,

class object

MOBERED 2RV L WA T =7 b RIRLE T, object IZBTDI FADHIEKS 7JATT, T4
¥, &2TPD Python 7 7 ADA VARV AZHBED XY v FHEERFRL £ T, 2OV HIR 258D
ZH T ER A

FER: object & __dict__ & RV DT, object 77 ADA VAR AREREDOBEBEENRAT
5ZrFTEEHEA,

oct(z)

BRE I 700" D VTe 8 HESCTFANCZER L £9, #ERIE Python R e LTHHEZX BRI
DEF, 2 Python @ int A 7Y =27 P TRWEE, BHZIET __index__() XV v FHERE
NTWRITIUIZRD FE A, FIZIE RDE IR FT:

>>> oct(8)
'0010"'

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

B EHEEE 7007 A ER 7007 L D 8 HEXFINIEB L 2WIEEIE. RICEIT 3 HEOWThALE
o TLEE W,

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

('0012', '12")

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

>>> £'{10:#0}', £'{10:0}'

('0o12', '12")

EDELVWI I format () BBRLTLZE W,
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open (file, mode="r’, buffering=- 1, encoding=None, errors=None, newline=None, closefd=True,

opener=None)

file ZFAZ XWIET 2 T7AINATOL IO ZRLET, 7 7 A VERL Z 23 TERIFIURX, 0SError
PEHEINET, ZOBBROFAFIZOWT, tut-files ZBHLTL7ZE W0,

file 1% path-like object T, AL 7 7 A VDR (MR ETIBEDIEET L7 MU 5O
WNR) BENET Y TFT27 7 ANDERD I s ANTRAI VTS REEZ%5F, (77 ANVTARAZ VTS
ADBEZ HNIGE. closefd B3 False WEREZINTVWRWHAED, ZOMEIERT [/O A7V =7
IR B—XZNBE BT 7ANTRIZ VTR 70 —XENET, )

mode is an optional string that specifies the mode in which the file is opened. It defaults to 'r'
which means open for reading in text mode. Other common values are 'w' for writing (truncating
the file if it already exists), 'x' for exclusive creation, and 'a' for appending (which on some
Unix systems, means that all writes append to the end of the file regardless of the current seek
position). In text mode, if encoding is not specified the encoding used is platform-dependent:
locale.getpreferredencoding(False) is called to get the current locale encoding. (For reading

and writing raw bytes use binary mode and leave encoding unspecified.) The available modes are:

XF | Bk

' | BAAARICEL (F7 40 H)

w' | FEXAGHICHE, £T 774 02YIDEED B

x| HHERRAERICEE. 7 2 A DT T 2L EIIKRMT B

‘a' | BEAARHCHE, 77 AADFET GBI RRBISELT 5
"' | N4 FVE—F

't' | TXRAME-F (T2}

e EHTAHICE (FiAIAA - HEIAAH)

TN EDE—FIE 'r' (TFRAFDOGAABHICHL, 'rt' EFE) T, 'wt' & 'wtb' 37 7
ANEHOTEEFEEZLET, 'v+' & 'r+b' W7 7 AN Z EEHEZETICHETES,

HMZE T 5H T3 X518, Python 3AAFUEFFZ D 1/0 #XAILET, (mode 5150
'b' BEDT) N FVE=FTHDIPNIZT 74 0E. AEZWHIREZTA—T 4 7 HETIT bytes
A7V 22 PELTRLET, (F7 40 M. mode 3I5UC 't HATNLED) 7R FE—F
TiE. 77 ANVOHER str & LTREIN, AN MIIEET. 79 b7+ —sKEFOZYa—F 4
I, encoding BIEEINTGE I BEIh v a—T 4 V7o TTFa— NI ET,

There is an additional mode character permitted, 'U', which no longer has any effect, and is
considered deprecated. It previously enabled universal newlines in text mode, which became the
default behavior in Python 3.0. Refer to the documentation of the newline parameter for further

details.

AMR: Python &, TEOARL =T 4 VI TYRATLABTHFRAN T 7 A NEEIBET 20T L
FHA; TRTOUNEI Python BHTIThI, o TF v b 74— L3IEKIFTT,
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buffering (34 7> a YOBET, Nv 77V TDR) S —2HRETHLDIMEONET, Nv 7>
VY7 RESET 27-0F 0 ZE LTI (N4 FVE— RTOAREARETT ) EATHNMT
DNy 77V RE 1 EZRELTLEIWV (FTFRAME-RTOAENTT), BEFA ZDF v >
Ny 77T 20 A4 XA PRATIHELLZWEGSIE. 1 KD REFVEHZELTIEZ WV, 20
BTNy 7794 X2RE LG, N FVEXTANy 77 1) 07 %23 HK— 132 I/0O (buffered
I/O) W2 D ¥ £H XN FE T, TextIOWrapper (7405 mode='r+' DE— R TAH-F I
727 7A4N) TEADNY 77V T %175 0d LALER A, TextIOWrapper TNy 7 7 U ¥ 7%k
b3 2121E. io0. TextIOWrapper.reconfigure() T write_through 77 7 %5 Z ¥ ZMEF L
TLEZEW, buffering SIBDBGZ bNBPo735E, T 74V DNy 7 7YY 7RY—=ELTD
EOWEMEL %9

o NAFV I 7 ANEEEIARXDF ¥ I TRy 77V 7ENET, Ny 7794 X%, TED
FNRAZD [Tay 7% 4R BRETZL2—VRT 4 v 7 EHCGERIN, T ARATEER
B RH DI i0. DEFAULT BUFFER_SIZE DMEbNE T, ZL DY R T 4 TlE, HANZ Ay
7 7% 4 X% 4096 2 8192 NA FRIZKRBTL & 5,

o NEER) TXF A M7 740 (isatty() B True ZIRT 7 7 A L) 37w 77 ) v 7R HHL
F5, ZOMOTFRA L7 7 A MK, ETHHALIEANLFV 7 7> A VHOFHZFRALE T,

encoding \37 7 A VDL Yy a—FRe7Fa— RfEbnd tewt encoding DHHITS, TDF T =
YRTFAPE-FTOAFHLTLES Y, T740 2va—F4 Y7377y b7+ — oK
TZ (locale.getpreferredencoding () R 3T H D) TIT A, Python THR—-FEHTHWEIZra—
TAYTFENTHIMHEZFET, F LK codecs EY 2 —LADYR— L TVWEZYA—T 4 V7D
VA PEBILTLZZE W,

errors 134 7Y a YONFH|T, T2 A= FRTA—FTOLI—2 DL WIDEHRET DD
T3 N FVE-FTRMFHATEEEA, BRALBRBEDOLS — Y FIMEHAFRETT (T5—/\>
FZHRLENTOVWET) B35 codecs.register_error() [ZEIREINTNWS T F — IO
HAJRET T, BHED T — > FZOHFNCE. UTO X572 0HHD £3:

o 'strict' T Ya—T 4 VI TT DB BN ValueError EFRAEXEET, T 7 4L ME
T» 5 None HEILRIETT,

o 'ignore' BX I —%2MMHLET, VAT 4 VI -2EHT LT, T—&x»Kkbhd
ATREMED H 2 Z B ICHER L TL 2 X0,

o 'replace' ¥, NERERD T —XDBEELZHANC ("7 DLSR) B~ —H—Z2HALET,

o 'surrogateescape' FIELKBWAA Mz a=—a—FD Mt ns — MHEED S5
U+DC80 25 U+DCFF O#ifloa—Fa1=y +THobbLET, 7—XDOEZAARIZ
surrogateescape T7 — Y FI3fibhd e, Zhso¥usr—ba—Fa=y MITTERT
NA MINCEBEINE T, BTy a—T 1 Y IHPRIALR T 7 A VRS 5 DIERTT,

o 'xmlcharrefreplace' 37 7 A ANDEZIABRDOAY R—FSNET, ZOLVa—74 V7
THR—= P ENRWVFE, &#nnn; BROEYR XML XFZ2RTERINE T,

e 'backslashreplace' IITIERT—&% Python DNy 7R v Y affEDTRAr—F> =7 v
ATERLET,
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e 'namereplace' (HXAALKDAYR—FEINTVET) FHR— PSR TORVIFZ \N{...}
IRy =T = VY ATEBLET,

newline XA PV — 2D BRITWMo BATLF R ED XS N—RAFT 20 Z2HREL £, None, '',
"\n', '\r', £ '\r\n' OVWTOUDLEEETEET, ZABUTOX S TEMEL $7:

o ANV —25DANDFHAAARE, newline 73 None DIFHE., = N—HPLBITE— RREIC
hET, ANWFOTE '\n', '\r', T2 '\r\n' TEDODH, HFHLIITIRZXNSHHIZ '\n'
WEBEINE T, ' DFE. 2=V LBITE— MIFANTRD 30, [TREEHBRIATIC
MO LTICRENE T, ZOMDIEYREDEGE. AJITIEE A SN FHNTOAEDD, 1T
RIFZARZ T LITITRE N E T,

o AMY—LAANOHNTDOEZAAKE. newline 7% None DFE. £TD '"\n' XFWEZATLDT
7 4N FDITENL =& 0s. linesep ICEHINE T, newline 23 "' F72k "\n' OHEITEHE
INFERA, newline BZDMDIELREOHE, £2TD '\n' XFEE5 X N/ FINEH X
nEJ,

closefd 73 False T, 7 7 A VA TIER LTI 7 A VLR FHE X S0 5E. TED 7 7 4 LillkF
7 7 ANDHALONHRBWEEZeRDET, 77 ANV EZO5NEEE. closefd 1% True
(77 4L Ml) TRINUIRD FXA, £ THRVWEEZ I —EH IR E T,

MO LAEEA 7P 27 b % opener E L TH5ERX25Z 8T, DARLDA—TF =0z 3, #L
TI7ANFTI =27 bOTRED T 7 4 AR, opener % (file, flags) THUOHLTHELNE T,
opener XFIWTz 7 7 A VIR FERIRZ R FIUITR D £/ A, (0s.open & opener £ LTHE T &, None
B LD FAFOBREICR D £3),

HHERE NI 7 7 4 Ud @EFE T,

RDOHNZL os.open() BABID dir fd 5ZEW. GX6NT 4L 7 Y25 OMHEM A THIHEES N
727 7 ANVEHEET:

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

>>> 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() BAEDYHR T file object DBRNIE— NITKTFEL 3, open() 27 7 AV ETFRAXAPE—-F
("w', "', twt', ‘Tt RY) THIL Dozt 2l do. TeztIOBase (FfIT i0.TeztIOWrapper)
DYV TV I7RAZRLET, 77A4NENy 77 VU INEDONLFYVE-RTHIDIZMF oL
X3 to.BufferedIOBase DH 77 5 A%RLET, EREDY J7 R3kkA T, GiAihHNLFY
E— F T d0.BufferedReader ZIRL £F, HXIAANA TV E— FRBLANS FVE—-FTIE
i0.Bufferediriter IRLUE T, #iAHFZE— FTIX t0.BufferedRandom ZIRLEF, v 77
VY IWER Y Zidraw A MV —4, ThbDD d0.RawllBase DYV T T ATH S d0.Filell %
BLUET,
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fileinput . (open() BEFINIEITTHS) i0. os. os.path . tempfile . shutil IRE D,
77 ANMMEEY 2= Vb BRL TN,

5% file, mode, flags ZfEE LT BEEA N> b open ZEH L 7,

mode & flags D 2 DDFEIIFEULH LFDEL SEBIEEIND, #HEICXVFEEIND T 56
HWHdH b ET,

N—Yar 3.3 TEHE:
o opener 5IEEBIML F L7,
e 'x' E—FNZBEMLE L,
o DU I0Error HEHMENE U ZAUIBIAE 0SError DA V7 AT,
o« BITFD 7 7 A V% HEIAERTE— R ('x') THWZEE, FileEzistsError Rk T % &
TR D E L,
N—Tar 3.4 CEH:

o 77 ANDHESINTID T L

N— gy 3.4 TR, N—Y 2y 3.10 THIER: U E—F,
N—Pa v 3.5 TLHE:

o AT AA—NADHFMESNS T FANY RIBHNEEB LR o GE.  OBEIX
InterruptedError HIAV 2 EHM T H2RODICT AT La—L2BHHATT2 Lok ELL
(FHIIZOWTIE PEP 475 2B LT 20,

e 'mamereplace' =T — Y FIBEMENE LT,

N—ar 3.6 THLHE:
e 0s.PathLike #EELF TV 27 b ERZIFAND LSRR DELT,

e Windows Tl&, IV =Ny 7 7DF—F &, i0.Filel0 Tl37% <. i0.RawIOBase ®
Y7 IAERTTL & D,

ord(c)
1 XF®D Unicode XFERTXFINIH L, ZDOXFD Unicode 2— FKRA ¥ b ERITELERL
9, BlRIE, ord('a') FEEH 97 ZIK L. ord(' € ') (Z—HiElHE) X 8364 ZRLET, T
Ch'r'() O)ﬁ‘/@j—o

pow (base, e:rp[, mod])
base D exp TxEIR L FT; mod BHIUX, base D exp TIZNFT 2 mod DERZIRL FT (pow(base,
exp) % mod XDFEXLFHEINET), Z5IHDEX pow(base, exp) 1F. BREEFEMHo 7
basex*exp & FliTT,
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FIEBUIBMERTRITERD $8 A, HIRGOHE, “HEMBEE IS 2 BRHHADEH S E
T, int ART Y FOBE. B2 5 HDATRVRD . MR (BEflRo) AR5y FeFUERICR
DET; 82 5B ADHE. ETOIIERFE/ NSRBI E S A, FEV NGB O RIR S
3, FlZIX, pow(10, 2) & 100 2R L £3 2%, pow(10, -2) X 0.01 ZRL ¥3F, KD int &Y
F721% float BTEHDMHETH D, ORI EHBTHRVWEA, BEBOBEMREINE T, FHlx13,
pow(-9, 0.5) I& 3j IGLWEEERL 3,

base & exp B int ATV KT mod BFEHET 5L X, mod b F/EHATRINIER ST, »ho¥
O TH o TUIWITER Ao mod DTEIEL T exp BEDEHDEGE. base 1& mod £ HANVIZHE (AN
KIS 1) TRUINIRD FHA. ZOHE. iny_base & base T 2 mod RIEL THEY 2 73
B (base & inv_base D% mod TEHI-7=RDDB 112725 X5 4¥) £ LT, pow(inv_base, —exp,
mod) PNRENE T,

MUTX 97 #2953 38 DEY 2 5B OEEHITF:

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

True

N—=Ya ¥y 38 TEHE: int A7 ¥ FIIX LT, Z5HIERD pow THE _FIEICEADELTINS Z &
MTEDLICHDE L, ZHCKDEY 2 FHWHOFHEMNARRICRD $3,

N—=Pay 38 THEHE: ¥—V—F5I2MS N TED LT D E L, MENINES BT T AH
PR-PENTOVE L,

print (*objects, sep="" end="\n’, file=None, flush=False)
objects % sep TRUID DB LTFAPMA MY — 4 file ICFRRL, HRIZ end ZFRRLET, sep . end
. file flush #5225, ¥—V—FR5|I e LTHEA2DENDD £3,

F—U—FRLOFIEIETNT, str) BT 2 X5 IXFHINCESLI N, sep TRYILNZH SR b
V-2 2B EHIN, REIC end DPFHEFET, sep & end DA & D, XFHTRIFNI D FH
Ao ZNB% None 12352, 774N NDEMPEDNE T, objects 352 6T, print ()
i end P REHEEHLET,

file 5180%, write(string) XV v FZFOA T2 7 P TRIFNERD FRA, BEESINLRWL
. None TH 2HA. sys.stdout BMEDLNFE T, RRINZ5 I ETT F A M XFINTZEH:
ENETHE, print) EINAFVE—RNT 7 A NA TV MTEFHTEEREA, KbDIC
file.write(...) ZfioTLZE W,

Output buffering is usually determined by file. However, if flush is true, the stream is forcibly
flushed.

N—=Yar 3.3 TEHE: ¥—7— R5H flush 25BMENFE L7z,

class property(fget=None, fset=None, fdel=None, doc=None)
property JEBHEZIE L F3,

foet WXBMHEZEIG T 272D DTS, fset (IEMMEELZHRET 270D TT, fdel FBEMEMEZHI
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MR ERR G, B x OO ERTT:

class C:
def __init__(self):

self._x = None

def getx(self):

return self._x

def setx(self, value):

self._x = value

def delx(self):
del self._x

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

e C DA VAR RLBIX, c.x & getter ZIFRH L. c.x = value & setter %, del c.x &
deleter ZWENH L £5

doc 1%, 5z 50 4UR property BHED FF 2 X ¥ P XXFEINCED £3, 52 57T, property
i fget DR F 2 XY bXFH (B LDHIUL) Zab—LET, 2D property()  7AL—4F &
LTz IE, Fist LEM property Z21E2 DIZES T

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

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

return self._voltage

@property 7 2L — X% voltage() Z[F ULEHIDE F #AH LERABEIED "getter” 12 L. wvoltage
D RF 2 XY FFFH) % "Get the current voltage.” IZEREL 5,

property 7Y = 7 bk getter, setter, deleter XV v FER->TWVWET, ThHDXY v RET
aL—RE LTS &, WET3727HREENTalL — b XN=BEBUIERE -, property D2
V-2 TEES, Thz—F00 D3 AT 202350 £9:

class C:
def __init__(self):
self._x = None

@property
def x(self):
l//IIlI/m the lml prope,r,ty. nmnn

return self._x

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

RDOR=I 1% L)
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(FiDR— 25 D %)

self._x = value

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

ZDa— FIZEAIOF & E M T, EMDOEBUIE. &3 TTD property & R U%HT (Z OFITIE x) %
HEZTF&EWw,

REND property A 727 bbb, aYA NI 7 XDFHITHIG LT fget, fset, BL U fdel EME
PRHET,

N—Pay 35 TEH: BEA 77 DRy 7 A M) Y IIBEZALARICLD LT,

class range (stop)

class range(start, stop[7 step])
range 13, ERICIIBERTERLA I 2 =R TNV R Y =7 Y ABT, range & =TV B - list,
tuple, range W FF 2 X ¥ MEEINTWVWET,

repr (object)
A7 27 P OHIFARELRRBZ GO T 2R L £, ZOBKIEZ < DRIZOWT, eval O ITH
SN ZLFECHEZR OSBRI T2 7 V2RI UFHNRERL LS LET, 25 TRVGS
F HENCH EN A 7Y = 7 b OB DA L BINOER (KIEDHEIEA 7S =2 DA 7 R
LVAZEAET) RIRLET, ZI7RE, __repr__ () XY v FRERTHI LT, oMKk %
DY FTADA VAR Y ADPIBRTHOZHHST 2B TEET, sys.displayhook() 17 7L ATE
RWIGE. ZOBIX RuntimeError ZEH L 5,

reversed(seq)
ERZWIEICE D 34 7L —& (reverse iterator) iR U E 3, seq i& __reversed__() XV v
FERO», d—=F 2B Faranr (__len__ ) XV vy F, BXF 0 U LOBKEGI ML T35
__getitem__() XYy R) ZHR=-12T2F 77 b TRIFNUIRD FVA,

round(number[, ndz’gz'ts])
number % /NERLLT ndigits HiORBETHO TR L £ T, ndigits BEME /=D, None 72o7
. AMEICRSITVERZIRL $9,

round() BV RK—+ T BHAAARTIE, HIZ 10 D~ A F R ndigits BOEHOFTHRIITVDHD
WKADHNET; ZODEHAE LT RN S, BEERSTIC (207D, HlZE round(0.5) &
round(-0.5) FMF & H 01T, round(1.5) & 2 1) D SNE T, ndigits WIFEEDOERMEIE
Mriah g3 (IEOEH. ¥u, A0E), R YMHEIE ndigits BTEEZNTVIRVD None DEEITEE
B, £5 TRINIEDEZ number ¥ [FTRTT,

— %17 Python #+ 7Y =27 b number XX LT, round (XM %E number._ _round  IZHFEL
£7,

FER: FEVNBUSEUS T S round() DIRDZBEOVIENLZ DD LALERA: HlZIX. round(2.
675, 2) X THMED D 2.68 TWEKRL 2.67 252 F T, ZHUINTTEDD FRA: ZHIXIZFLAY
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DN TFEN NEGEBTTIEREICR B R VW Z L OFERT T, FEL <1 tut-fp-issues ZSH L TL 20,

class set([itemble])

F 7> a v T iterable DEFREFFD, HLWV set 7V 27 M EBLET, set 3HAAAY 7T
T ZDTTRATDWTHLWERIE set % set (EF) B - set, frozenset ZBRLTL7ZE W,

D> 7 FIZDOWTI collections EY 2 — LR AIAARD frozenset . list . tuple . dict
7 7 A%BILTLIEE W,

setattr (object, name, value)

getattr() OMWATT, 5I1BUIA T =7 b, XFH, ZRDOEEVETT, XFHNIBHFO BT
FEH R BEOHINCTEE T, ZOBBIIEE LA 7Y =7 b FFEIX. ([ExE M BEERS
%3, FIZIX, setattr(x, 'foobar', 123) X x.foobar = 123 XTI,

__getattribute__ () DA AKX A X% __slots__ ZEUTA TV =2 FHEHI L TOWRVEED,
name & identifiers TEF XN TV 2 Python il FTH 2 I DH D TR/ A, BHERHEHITF TRV
BE. Py befoBHEANDT7 72 RIETEERAD, getattr() REZBELTT 7L AARETT,

FER: SIAR—IRAHIOY IV Y Z Far A ABRITbRE T, F0RD. TIAR— G
JEME (EBIC 2 DD 7 Y X—R a7 2fES iz FOE M) 0% setattr() Ty MT 5701213,
BYHEFH T 7Y U ITRRERD D T,

class slice(stop)

class slice(start, stop[7 step])

range(start, stop, step) TIEEINZA VT I/ RADEEERT, AZARX A7V =7 M &KL
F5, 51 start BXU step 137 7 4L b TlE None T3, RT7ARF TV =7 bIiAH LEHAD
JEYE start, stop BX U step ZHb. INHIFHICHIETHEDONL H (£72137 7 2V MA) &
BLET, ZNHDHEICIE. ZOMDIF-Z D LAKREEHD ETA, LErLERDYL, ZHHDHE
¥ NumPy BEKF, 20OV —F =T 48y F—ITHHEATVWET, XFARFT TV =S
MRS N2 A ¥ 77 RIEHXOEDON BRI ER SN E T, HlR1F alstart:stop:step] ®
alstart:stop, i] TF, ZOHEBORELRZ A TL—X%RTHEE. itertools.islice() dH
L TLZEWw,

sorted (iterable, /, ¥, key=None, reverse=False)

iterable DBEREWMARBFZ2H7=H VA ERLE T,
20DF T arilBpRHh, IhHiEF—U— R LTHEEIALZ TR 8 A,

key 1213 1 5IBEAEEIEE L £ 3, Z4UT iterable DEEZEI S F —2ERT20IHbE T
(B Z1F. key=str.lower D X I WHEL EF). 77 4L MHIX None TY (ERZEHHKLET),

reverse WX EMBETT, True 23t v FENZEE. VA MOBERIKMEL DHBBIKIELzd DL LTl
UEzoNnEd,

[HXD cmp BEE key BABUCEIT 21213 functools.cmp_to_key () B L T W,
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HHAIAABD sorted () BABIIEER Z  DMRFEENTVWE T, AELRERZOHENEFZZE LRV &
DL TR, V—MEEETT, THEERDORRATY — M ETRIDIELBET (FlZE
HEBTY —F L THOLLHBE5DERTY — T 285E6),

V=73 XuE, BEREOHKIC < HEFZIEMHVWES, LAR>TY = FDDITE
1l O AV v REERTUITDRIIITTL, PEP 8136 20 WEBIHA T 22 THETSZ
CERWRELTVET, ZHUTED, BRE2XYV Yy FELEL TS maz() DX RMDY — Y =%,
FUTF—2IH L THAT2 22k oTEI D S 2T 2T 28712 D £F, 6 DDOHIREHAE T
EETEETLZILEZ, V7L 272 ayilioT __gt__ (O XY vy REFOHTAREED H 2 BRE D
e coRELEZE T 5 Z 2 2RI B T,

VY — bl B F 2 — + ) 7L sortinghowto 2SR LT T X W,

@staticmethod
XYy REFNIXY v RAZHLE T,

B9 Y v FIEBROB—3IMEZ D $8A, BOX Yy FEEET I3, 04 F 1A 4%
fEoT &

class C:

@staticmethod

def f(argl, arg2, ...): ...

@staticmethod IR 7L —% T, ## L <X function #SL TL 2 &\,

FRIUX Y » Fld (C.£O0 DX SIZ) Z 7 RIMLUTIHEHT IS, (CO.£O DEIW) f v REXY
2K LTHREHT I TEET, 512, (fO DEHR) HEOBBYE LTHIHT I b TE
9,

Python (I8 2FFIRX Y v RiX Java R C4++ KB 2EHNAY v FEENULTWES, 75 RaY
AT RDRBELERT 2 DIRILOER, classmethod() DB TL &N,

Howb5Fal —XEFELT L. staticmethod (FHBEDED K 5 ITHER, ZDIR D ETUHDTITZ %
T, TOKEEIX. 7 I AR LB ESBTZ2NERDHD., D, f VARV AXY v FICHEIZER
INZDOERET VT — A TREZRDET, FOXIRT—ATIE, ZDAT 4 FLBHEZFET:

def regular_function():

class C:

method = staticmethod(regular_function)

BRI X Y v RIZDOWTEH LWIERIE types 2L TL 12X,

N—=T a3y 310 TEHE: H#HXY vy FiZXAY v FEM (__module__, __name__, __qualname__,

__doc__ #LT __annotations__) Z#E T2 X5k D, E/#/21C __vrapped__ BMEZFDO X
TR DELE, B, XY v FREFEOBBY LTHUOHET N TEL X5 ELE

class str(object=")
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class str(object=b", encoding="utf-8’, errors=’strict’)

object D str RERELET, FHllE str) 2L TSN,

str 1THAAADTH| V5 R TF, XFINHET 22—V ERE, 7F A= 2RB  sir
ESEBLTLEEWN,

sum (iterable, /, start=0)

start ¥ iterable DBERE LD SHENEET L. BHIZIR L £3, iterable DERIZEHF IIHUE T, start
DEFXFITH > TR D FH A,

ESHEIC Lo TR sun() &DDBOVWERED DD £F, XFHNHBIREY—7r Y AZRAET 5 EH
POEFE L WX ' . join(sequence) ZFERZ & T, FEIVNIEBUEEZ IR X W -RBETE S
2121&, math. fsum() ZBR LTI E WV, —#HD A 75 7N %#ET 51213, itertools. chain()
DFEAZEZTLIZEW,

N— 3y 3.8 TEH: start XTRX—REF—TU—F5[ L TIRETAIENTEZ ISR ZE
L7

class super([type[ object—or-type”)

XYy ROERH L% type D EZERH I T RICEET A 0X> A 7027 v2RLET, I
327 7 ADHTE—N—F 4 FENHEXY v RITT7 78 2T 2DIENTT,

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.

object-or-type D __mro__ JBYEIX. getattr() & super() O WA THDLND, XV v NEFROER
IEFFZHEE L £5, ZORMEEENY T, #MROBEMEIEH S NIUR, ERFELL E3,

B2 51 EIPNTRL, BENDZA—NN=—FT 27 VEARBENETA, 5 2 51847
Yz 7 P THHIIE isinstance(obj, type) FETRIFIIZRD FHA, F 2 5B THIUI,
issubclass(type2, type) WETRIFIUILD FHA (ZHETZ TAXY v FIZRITILDOTL & D)o

super QMBI FRIE 2 2H D T3, H 2, BRERD Y 7 AFEEHHET super 1ZHATEZHRT %
CERBIIIRAZBRITZ2DIMA. ZAWRA—FEX YT FYRALRLIL RN ET, ZOHRIZ
oFuro I 7EETRONS super DFEICESBTVET,

2 O HOFERIFEIN 2 ZITERREICB W THFAMN (cooperative) REZEMEEIR—-—+ T2 TT, Z
AU Python WCRFE DRI T, #INICa U XA LN B FiEPR. B DOAZ R — T2 FEBICEA
LNRNHDTT, ZOBEICED., AUCARTIDOX Y v ReFHEET I\ HMORKES 7 22 fio7 ” X4
YEY N OREMEZEE T2 TEF T, RUiKiHE. ZO X5 RFELIIBVWT, rYok>
BHETHE O LS 73 F 2 2RO L5 H L £ 3, (BEIZFCH L ONEF 2 EITRICIRE
Iz e, MU LUIEFIGZ 7 ABEBEOZLICIEGT 2 2. £ L TRRUOH LIEFRSFEITR £ T
RADRE Y 5 ANEENZHEDDH S LTT),

WA DRBICB T, WA Z— =7 S ZDMERHLIERD X 51272 ) 3

32

%2 & HAHER



The Python Library Reference, V1) —X 3.10.13

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, super) FBEDLVY 77 v AT L THRBICEIEL T, BZ
3 BHBDUEDIFELY T ARHH T 7 AD descriptors (FARZ VTR ZRERHTZ LTI,

%8B, super() & super() .__getitem__(name) O K 5 ZB/RAVZ ¥ v M REBHHRROFEUE D
—fe LTEEIRTWET, ZhE, __getattribute__() XY v KEFHIARERIEF T 9 %
MBTZE5ICHEEL, AR ZEREKEZYR- T2 THEEIATVET, EoT, super()
133X super () [name] @ & 5 RHE T2 o 72RO BERMNFIIIER I N TVER A,

F7o. super() OFFIEEIBIELOFREZREXY v FNHIREI ARV ZIKHFEHLTTFX W,
25 BoBRE, DELERE EHICIEET 20T, BUYRSREELZ P TEET, 77 RAEHRT
WEIT 2518 LoERE, ERBINTVE 7 7RI T 0K ERFMZ, #HEOHIETHED
A VARVARLT VAT E L5103 04 IHRHDZDTIE-S 2ET,

super() RRAWTHHANE 2 7 2 %3G 2 FIEOERNZIERIE. guide to using super() 2L
TL7ZZNW,

class tuple( [itemble] )
tuple &, EEIBEBTERLA I 2 =X TRy —r Y ABIT, BTIE (tuple) ¥ =7 > 2B
--- list, tuple, range W R F 2 X ¥ MEINLTWVWET,

class type(object)

class type(name, bases, dict, **kwds)
18 1 D72 DA object DBIZIR L E£5, IR DEIZAIA 7Y = 7 T, —fIZ object.__class__
WEoTRENZDERLA TV 27 M T,

F 7Y 27 bOBIDHEIZIX, isinstance() MHAAABEEMFS Z e RN E T, ZhEVY T2
FSARERTDZPHTT,

GIEDI 3 DDHGE. FILVWAEA 7Y 27 P 2IRLEF, ZAUIKREIZIE class XOFREATT,
name XFHNE 2 7 AT, __name__ JBMIZE D £3, bases FEE T T AD X TIVT, __bases__ &
PICRDZT; ZOHBBRIETDI FADRIEY S ATH S object PBMENE T, dict 1X. 7T A
KEDBEEE XY v FOER BUHETT; #F T __dict__ BTk 2Hlicay—&hih, 7v
FENBZENBNET, LUTD200KERAT type £ 7Yz 7 bEAERLET:

>>> class X:

a=1

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

BATOT O 3BRLTILEE W,

=5IBEXROIETH LICE Z 5N F—7 — F5l8UE. (metaclass ZFR<) 77 RERICBT 5 F—
U — R R, @YX 275 A0 (BHIX __init_subclass__Q)) IKEXNET,
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class-customization H S L TL 72X W,

N—Yar 36 TEH: type.__new__ 24+ —"—F4 RLTVARW type DY T 75, A7V =
7 ORERLZOIIFIEIEREFHTZ 2 BN TEEFEA,

vars( [object] )

EVa—), FTARAVRARVA, HEVEFENLNOD __dict BHERFEOL TV Lo,
__d'l;Ct__ E‘Iﬁ%i&bij‘o

B2 NRA VARV AD KD BRATY 27 MiE BHAIRER __dict__ BUEF->TWET, 7272
L. 2o A 72 227 bTIE __dict__ BUEANOEFEZABZDHIRE A TWI2H5E08HD 5, &
ZIABICHIRD D 2H L LT, HF 2 EHEEHRINS Z e 2l ®IT types. MappingProzyType
EfioTW2 277 205D 9,

I8 T AUE, vars O W& locals() DEDWIRBENE T, 72721, B locals NOHEHNIEF X
N30, BE locals EHAHLIOAEHTH 2 Z LIHEE LTIV,

fBEESNTA T 27 MT __dict__ BUDPRVEGE (L REZEDTZ AN __slots__ BHEZER
LTW3EE). TypeError fISf2EN S E T,

zip (*iterables, strict=False)

DA T 7 TN EMATICRKBNIHE L, A4 T 7 TNDEENI R X TV EER L £T,

IV A=E 4 PN G

>>> for item in zip([1, 2, 3], ['sugar', 'spice', 'everything nice']):

print (item)

(1, 'sugar')
(2, 'spice')

(3, 'everything nice')

FOERBERE: 2ipO &, i BHOX TN 5IBICEZEA T 77100 i HFHOEREEL XS
K. ZINDATL—XERLET,

zip () R 2HDEZ 7, ZOBEBUIITEINC, £RABITICERTZ WS 2 TY, 2
A DtRE ¥ XL TV ET,

zip O FBEFHETS: 4 77 7D for —FWEINLD, list TITy FENLDTERELT
RIBIEE NS T, BRPEBINH SN2 23D D FHA,

ZITERINZZLIX, 2ip) WEEINIZA T I ITNBELRIRIEZROZIEBHE L VWIHTT,
YEZRENNRIGEED DD, TR ERXBEA T I IONERERT 22— RIIBIAZNTDIdH BT
L &9, Python i3 Z ORI LT3 20RERZ 7 Tu—F2EMHL 3

o FTZANLFTIE. 2ip ) BRBFANA T I INDBHEB L E o R TEELET, LVEVIELEK
DEVWATIT7NDERD DERIIEH LT, BRERIENATII7VLOEIYIDEHEDFT:

>>> list(zip(range(3), ['fee', 'fi', 'fo', 'fum']))
[(0, 'fee'), (1, 'fi'), (2, 'fo")]
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e 2ipOE. LIRLERIMS7A T I 7NADBLETRLEITHI2 WS EEDOTTEDLONET, Z
D XS RIGE., strict=True * 7> a YOFHAPHRINET, ZOWNTBEED 2zip() LFRL
T3

>>> list(zip(('a', 'b', 'c'), (1, 2, 3), strict=True))
[(Cta', 1, ('b', 2), ('c', 3)]

LH»L. T7+L P OEELRED, H2A T TABMBDA TS5 7L ED BRITTHBEL X 57235
B ValueError BN ZEEH L 3.

>>> for item in zip(range(3), ['fee', 'fi', 'fo', 'fum'], strict=True):
print(item)

(0, 'fee')

(1, '"£fi')

(2, 'fo')

Traceback (most recent call last):

ValueError: zip() argument 2 is longer than argument 1

strict=True 5|18 LDHE, BEXDOERIZA T TINEELZERERZ VLR ENTH, &
ORFETIRBERCUE 2 NE T, ZLTROYIZTT T 7 ADFDGFTT,. BRERELIZ W
N LTHRHENBZZ 21223 TL & 5,

o HWAT I TINE—EDETRT 4 VI LTETDATIINANRALEZICRE LOI2F2ZLD
TEFEF, ZOWEEL itertools.zip_longest () TIRMEXNF T,

IovIT =R 5IBELTATIIN 20D FELEGE, 2ipO 31 2TVD4 7L —2%RL
3, IR LOBEEEEDA, TL—2ERLET,
vbrhrav:

e ATITTNOEPCANDFEIEFFRIESNTVET, 2D zip(x[iter(s)I+*n,
strict=True) 2o TT7 —XFRHNEREZXI n DIV =TI FRARYV YT T B4 T 4L L0
fizxEd, 2t FEHNETABA TV =% n BRI LAERe 22 L5, B A 71—
X% n[BEDIRLET, CHEANZEZ n OF v Y 7 IZ0EIT 20RBH D £,

o zip() ITHIIT *» WETEMS . zip L) R M ETICEEE T

>>> x = [1, 2, 3]

>>> y = [4, 5, 6]

>>> list(zip(x, y))

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

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

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

True

N—T gy 3.10 TZEH: strict §IEpEMENE LT,

__import__(name, globals=None, locals=None, fromlist=(), level=0)
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AR I dmportlib.import_module() &iFiEW, HE D Python 7B 7'J I ¥ 7/ TIIHER
WiEF BT,

ZOBEUNT import MITK DM ENE T, (builtins EY a—A% A4 ¥ R—1 LT builtins.
__import__ WKMRATEZrT) ZOBEMEEZHZ T import XD~V T4 VAR EET S L
NTEFTY, AEOIZ2T2DIEFIZA K- 7 v 7 (PEP 302 18) ZHH T % /5 bl
HT, o774 DA Y R— PEENEMNEINTVD I 2RET 52— F & O THE X
BZWVWOT, ZORDHIF 8 #HEIAEEA. __import__ O ZEHEMHT 2 dHEI LT,
importlib.import_module() DADBFENE T,

ZOBENZ., EY 22—V name B4 Y HR—F L. globals ¥ locals 35 2 54U, Ry r—yoay
THF X MTHETZ E S RIRT 20 RET 2 DIMHNE T, fromlist 1X name THEZONZET 2—)b
MHAVKR=PENBIREATI 27 VEREIY TEY 2 - VOKHTE G5 E T, HEHEDEIETIX locals
FIBUEE o 7 L fEDIT, globals 1% import XDy r—Ya YT XA M ERET 372DICDAfED
nxd,

level IHEFEHMEL DA Y R=1PZ2HE522ELET, 0 (T 741 1) FHENA v R—-1r DA
FATLE T, IED level DIEIE. __import__ () ZMUOHLZET 4 L7 MU D2SBENRE R8T 4

L7 MY OBERLET GEHIE PEP 328 ZZRL T3 W),

name Z2EUH package.module JERTH % & &, #WHIE. name THAHSINLEY 2 —L TREL,
REMOARy 7= (BRAID Ky b ETORHT) BRINET, L2LARDBS, ZETRY fromlist 515K
MNEZoND L, name TIHASINLEY 2 —ADERINET,

Bz, X import spam (&, LFTDa—RFRD XS5 BN A ba—RFZ@ELET:

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

¥ import spam.ham (. ZOMUHLIZRD $73:

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

ZZT __dimport__ () DED IR EMEY 2 — L ZIRLTWE2IERLTF XV, import XIZ
X OEHIPFREINA T 27 Mo T0WET,

—7J7C. 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__() 75 spam.ham EY 2 — LR EINET, ZDATT =T b s, 4 VK-
FENZHEIHBEWD HEN, ZhZNDOHETE LTRAZINE T,

HRICHFIPOEY 2 - (X F—YDHEHHANTH 20 HNERA) 24 VK- LWL,
importlib.import_module() o T /Z&E W,
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N—=Ya ¥ 33 TEHE: BO level DIEFTR—- PSR BDELL (77 4L MED 0 IKEES
£3)o

N— 3y 39 TLZH: a~x~>F54 v FF>ay -Eor -1 BIEEESINLEGEE. BEZLZK
PYTHONCASEOK IJEMR XN L5k h F L7,
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THREE

#H A H EE

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

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

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

None
BIBUCT 7 L FEIBDEI N o7 8 TR E, HOIFFEZRTOIHEICHWONL A 7Y =
7 F T3, None NDRAIZTIET. SyntazError ZikMH L %9, None % NoneType B DME—D 1 »
ARV ATT,

NotImplemented
KRG —THEBE DX Y v ¥ (e.g. __eq__QO 1t__ O, __add__Q, __rsub__Q), etc.) 23, fho
BLCH L CHENEELIN TR W L 2R T DRI RKRETS, 1> 7L — ADKHKR —IH
HAEDRAY v ¥ (eg. __imul__(), __iand__(Q), etc.) SR UCHHTIOMEZET IV HD %
T, ZOMHETREERME Y7 XA M TOFHEIE L TIEWIT £+¥ A, NotImplemented A% types.
NotImplementedType BIDME—D A Y ARV X TT,

) ——

AR CHEBEO (H2WVIEA YT —RAD) XY v KA NotImplemented %R L7255, 4 ¥ X —
TV &IEH S O TERS NN DOERETRHAZHALT (H 2 WIEERIC X o TIEMROREFE
bIAFE T ), AITIN/HE L2 TH NotImplemented iR LIZGE. 4 ¥ & — 7 ) XIi#YI 72 {5 %
AU %3, NotImplemented ZIEL {IBERWVWE, BBEZHZILRRVII— X vt —JIThok
D. NotImplemented %% Python 22— FIZIRENZ X572 IZiD X5,

Bl LT BiNEEDORE 2B L TS0,

AM: NotImplementedError ¥ NotImplemented (&, 7z & 5 2% B R R o TWETH, HH
BIEMITEZER A, FIHT 2BRICIE. NotImplementedError B L TLIZE W,

N— a v 3.9 TZHMH: NotImplemented Dl IEHEIRE T, BIRFATHEF M TV TD
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Deprecationiarning BHET, ZOEEHIIMNRKDNN—= a > ®D Python T TypeError ZikH L
S

Ellipsis
Ellipsis V7 7L 7...7 AU TT, FIHERRA T4 AL 2 —HFERD Y TF 7 —XBIZE VT
EON 2572 MET S, Ellipsis A% types.EllipsisType BDME—D A Y ARV AT,

__debug__
Z DEHIZL, Python 23 -0 & 7> a Y E2AMI L THIARINI2DOTRIFIUTE TS, assert XH S
LTHR&EW,

AMR: A0 None . False . True. __debug__ IFEHMRATERY (IO T 2RAE. 2 2EHHAE
LTTHoTd SyntazError EHEINET) OT, Zhbidk TED) ERTHZ2rEZLNET,

3.1 site EZa—IJLTEMEINZEN

site EYa—)L (-8 ARV FIA4 VAT a VPRESNZVRD, XX =17 v FRICHEICA VR —
FENFET) IZHAAAGETERIC W O DEBZENML £3., ZRSIEHEFENA > 2 =TV 22 2 L TH
T3, 7ar7 AR TIEESIRNETEDHD FHA,

quit (code=None)

exit (code=None)
FRE NIz L E1Z "Use quit() or Ctrl-D (i.e. EOF) to exit” DL 5% X v —Y%FR L, MOIHX
N7z TWIBEINTK T a— FEME-> T SystemEzit ZEHT 247927 F T,

copyright

credits
KRDHDZVEIFOH SN I, ZRENEFEDLVE I LYy FDTFRAMDRERENDG AT
Yx7 FTY,

license
FIRE N7z & =T "Type license() to see the full license text” EWH X vt —=I B RK/RL, FEUH
SN L BRSNS ALY ADTER b ER—T ¥ DL BIFRT (| BEH50) #rd 547
P27 FT,
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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 £

BE HR AR
x or y | if z is true, then z, else y (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,

BB TADE—TRVA VAR A, BEEMTHRNEINETH, ZOTITAD __eq._ O XAV %
ERLTVIHEEIFREET,
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25 ADA VARV AZ, FDIZIFABAY v F __1t__ O, _le__O._gt__O.__ge__ O D536+
DRBDEERLTVRVIED, AL ZFADHDA Y AR ZRMMOBDOA TV 27 b 3EFMITEF
FA (I, HBHBETFOBHEOBE®RERDZ RO, __1t__ O & __eq__O ZITHITT),

is BXU is not HETORIBONEIHNREZIA XTEEFEA, T TUHIEVHIRE 2 D04 TV
MCHEHTE, IRLTHNZEH L $EA,

in ¥ not in E WO ETRICEBAE R OHE TR X BIZ 2 25D, iterable £721% __contains__()
RERELEMTYHR—- IR TVET,

4.4 #YER int, float, complex

BIERNCIE 3 D D £9: B | FEIMBERE . B8R TY, o6k TN BEEROY T &4 T T
T BRUCIIKEOHIRY D D /A, FE/NEAIZZWTWIE C D double Zffio THIEXNTWVE
T BRIDTIT T LADPENET B~ TOFE/ NGB OREE & WEERBUX. sys. float_info 7 5 A
HATExd, ERUBEHCEHZ2FRD, 2 ZFINMNRETT, B3R 2 2o EHB X TR Z
DIHFICiE, z.real BIUY z.imag 2o T TV, (BHET A 77V, T HRHED70 O ER
fractions.Fraction . LT—HIT X ZFEEDOERIAIRERIZFE/ MNIRE D=0 D decimal.Decimal 3%
DET, )

B, BUEY 7902 & o T 2 0B AAABBREHETFORDHEE LTAERSNE T, (753, N
i, THEREED) BEiORWEKRY 7o UE, BEESAE T, MUEREREEERL2ECREY 7oL
BEFINMNREE G A ET, BUEY 770 1§ £7203 1T 20T 5 LB (REAEn 0EE) 25 2.
ZAUCBB I NR B MR THEI e Bl e R OBR B2/ o LT,

Python (384EE OBMTHEIC RIS L TWE 3 H 2 “IHEMEE FOWEE FORER S H oI B
L& XDV OROBIHEFIZSH 5 AT ORICEDLETRT 6N ET, I T TREUIFE IR
IO EHV MR BEERR I DIRNTT, 2 SADRZZUOBIEM TOlBIZ. 21 o DEEH R
THB LD LS IR\ ET,

aYALF 7K int() . float() . complex() T, FEDEOEERTEE T,

BTO (BEBZRL) HARAABEEEIUTOEBIIHMIEL TWE ST (HEOELIEAMIZOWTIE,
operator-summary ZZH LT 7Z&EW):

*2_ ot ! I DA A DEEBEKTT

4.4. BER int, float, complex 43
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HE BR AR | TEEFFaXVE
X +y z &y Ofl
X -y T &y DE
X *xy z &y OF
x/y T ¥y O
x//y z oy OEZEYID TIFEbD (1)
xhy x / y OFIR (2)
-x . D5 R
+X r EFDFEE
abs (x) r DHEHEF IR E X 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) &/ y, xhy) POIRDHZRT (2) divmod ()
pow(x, y) D yFR (5) pow()
X oy YL B
M

(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) Conversion from float to <nt truncates, discarding the fractional part. See functions math.

floor() and math.cetl () for alternative conversions.

(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:

44 %45 BHAHE


https://www.unicode.org/Public/13.0.0/ucd/extracted/DerivedNumericType.txt
https://www.unicode.org/Public/13.0.0/ucd/extracted/DerivedNumericType.txt

The Python Library Reference, V1) —X 3.10.13

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,

REEHT:

def bit_length(self):
bin(self) # binary representation: bin(-37) --> '-0b100101'

s
s = s.1lstrip('-0Ob') # remove leading zeros and minus sign
return len(s) # len('100101') --> 6

N—a v 3.1 Tl

int.bit_count ()

BROMHED —H#ERERIICBIT S 1 OBERLET, Z4Ud population count & LTHEISHTW
35, fi:

>>>n = 19

>>> bin(n)

'0b10011"’

>>> n.bit_count ()

3

>>> (-n) .bit_count ()
3

REFEMT:

def bit_count(self):
return bin(self).count("1")

N— a3 ¥ 3.10 TEH.

*

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

BRI AN MIZIRLET,

46
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>>> (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' \xfE\xEE\xE£\x £ \xf £ \xf£\xff\xf£f\xfc\x00"

>>> x = 1000

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

BT length N4 P TRINE T, BEDLEZ 5NBDNAL P TRERFIE, OverflowError 53
EHEh T,

byteorder 581X, BEERTDIMHONEI NS A —K—ZREL FT, byteorder 75 "big" =5,
B EM DAL SHANL NEEFIDRANIRKE T byteorder 75 "little" 7256, B EMDNA FHIANA b
B DRBICKE T, FRA P RATLIIHRA T4 TONA b A=K —%FRKT 2121, sys.byteorder
TNA PA=H—Dfie LT->TLZE W,

signed 518UE. BEERTDIZ 2 DMBEFEI LY I 2EREL £T, signed H° False T, BOEHK
MBEZ 6N, OverflowError DXEMENE T, signed DT 7 # /L MEX False T,

N—a ¥ 3.2 TEM.

classmethod int.from_bytes (bytes, byteorder, *

Gz ot MOBBEBZREL 5,

, signed=False)

>>> 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

5148 bytes 1 bytes-like object 7>, F721% bytes ZEM T % iterable TRIFIIRD TH A,

byteorder 518X, BEERTDIMHONEZ NS A —K—ZREL T, byteorder 75 "big" 15,
LM DAL PHANA MEEFIDBRANIRKE T, byteorder 3 "little" 72 5. W EMDNA FHIANA b
B DBRBICKE T, FRA P RATLIZHRA T4 TONA b A=K —=%FRKT 2121, sys.byteorder
TNA PA=—H =D LT TLZE W,

signed 5IE0E. BEERTDIC 2 OMBEMEI LS DEIEL 23,
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
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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 FHNESBICHTBEMDAY v R

FHVNRBZ, numbers.Real HREEST X 2HEELTVWET, FH/NM R L, LTOEMD
XYy FeRb%7,

float.as_integer_ratio()
ST OFENERBE D x5 ERICTHORMNIETH S, —NOBEEIRL E5, WERICHL T
OverflowError %. FEE (NaN) 12Xt L TiE ValueError ZiXH L £,

float.is_integer ()

FEVNBUSEA VAR ADEROERIE & True 2. % 5 TRIFIUE False ZIRL 3

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

False

16 ERFLDOLTFHIN Fhid, 16 ERLDPHLDEWMEY K-+ T2 220D X Y v FH3H D %79, Python @
FEVNURBINERINICIE 2 ERTIRIF SN2 DT, EHEVNEURED 10 B A 57213 10E8 55 DA
WIEETONDREN DD £F, ZAUTH L, 16 ELXFLTIE. FE/NMRBZ ERICKRBITEET, Zhil
TNy DL ER, BENLHR (numerical work) WEFTUL £ 5,

float.hex()
FEINEE D 16 EXFHIRIAEZE L E5, AROFE/NNISEICH L. ZORBUIFEIC 0x TIHE
b p e EE T,

classmethod float.fromhex(s)
16 EXTFHIRH s TRIND, FEVMNUSEBER T 7AXY v FTF, XFH| s id. BIRRIZKY
4 FAR=ZAEEATOTHHENERA,

float. fromhex() &7 7 ARXY v RTITM, float.hex () FA VARV AXY v RTH3ZLIKFEELT
TEW,

16 EXXFHRBUIUAT OEX 72D 5

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

sign IIMETIERL, + 2 - DB LM TT, integer ¥ fraction (& 16 EHDO X FHIT, exponent &
10 ERTHS 2T 60T, KT - DXFREFESNT, &IETH 1 20 16 EBCCT2BBERDS L
QNS EDRERDH D 5, ZOHlRIF CI9 BiigDt s> a3 6442 THRESNTWT, Java 1.5
Db TNE T, KT, float.hez() DHNIE C R Java a— FHT, FEINIGEED 16 LG
ELTHRICVEDTL k9, ¥, C D %a FX S, Java D Double.toHexString TH X /2 X7 X FFZ
float. fromhez () TRIFTF b ET,
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BB, ERERE 16 T3 10 R TEH N, RECHT SN D 2 DRFEEZHGZIET, HIZIE 16 X
A 0x3.a7p10 XIFEI/IMNIGREL (3 + 10./16 + 7./16%%2) * 2.0%%10 T7/4b% 3740.0 *RL £7:

>>> float.fromhex('0x3.a7pl10"')
3740.0

W E 3740.0 WICHEHAT 2, FUBERTEL S 16 #EXTFHIRHELERL T

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

4.4.4 BEED/NY > a1k

Bx e ylthLT, BPRRS>TWE LTH, x == y THIUIHAT hash(x) == hash(y) THZ I &H
ZEESNET FFE __hash__ () XY v RRFa XV P Z2ZRLTIEIV), REOMH I HHOKE
Bl (int . float . decimal.Decimal . fractions.Fraction ZBAET) MDIMED /=D, Python @ ¥
RN T 2Ny & 2 fidH 3 Bi— OBFEIBEICE DV TV T, 20BN ToOEREICH LERS L
TWa7®, int & fractions.Fraction DI NTDA Y ARV AL, float & decimal.Decimal DI
TOHAREA VAR Y2 NUTHEASNE T, KEMZ, ZOBBIIEBRORK P L TP 2k ¥
LIBILTEZONET, fH P I3, sys.hash_info ® modulus &M ¥ LT Python THHTE 7,

CPython REDFHM: HEMDNLTWSERIX. 32 bit Clong DI Y TIE P = 2%%31 - 1, 64-bit C
long D> TIE P = 2%%61 - 1 TI,

S RHANE 2 5T

e x =m / n WIFEADOEHEET, n 28 P TH YUV S, invmod(n, P) # n % P TH|- 2HHRD
(FIREEOEKRTO) # %5225 DL LT, hash(x) # m * invmod(n, P) % P L EERL T,

e x =m / nHEEOFHET, n 28 P THDYINS (2 m EHIDYINRWV) 726, nid P THo R
D OWEERT-F. LOHANIHEATEE® A, ZDHAE. hash(x) #EL sys.hash_info.inf &
ERLET,

e x =m / n DBEADOFEME S, hash(x) % -hash(-x) EEELFT, ZORRDO Ny > ad -1 2
b, 2 ICEEHZET,

o FFEDfH sys.hash_info.inf . -sys.hash_info.inf &, IEDERK, BOMBAD Ny > (%
(Fhzeh) RToEbhEd,

o BF (complez) M z I LT, HE L IBEH DN > 2{lid. hash(z.real) + sys.hash_info.imag
* hash(z.imag) O 2**sys.hash_info.width Z{EL TRRITLEZHAET 2L ICKVEAGDLEDS
N, £oTIHX range(-2**(sys.hash_info.width - 1), 2x*(sys.hash_info.width - 1))
WINE D £3, O, fiRD -1 86, -2 TEEHMIONET,

EROHANZ DD R T T 572D, BEE float . compler DNy ¥ a B FHE T 2HAAAD Ny > a
v i’z Python 2 — FOFE2E T %3
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import sys, math

def

def

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 m 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

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

if math.isnan(x):

return object.__hash__(x)
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())

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
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4.5 1 7L —%2&

Python 132> 7+ TORBUEOBEEEZ T K- LTVWET, ZOWRE 2 2DFIADRAY v REfioTH
LEINTVET; ZNODXAY Y FEMHoTLI—WERDI FATREEZITAZ XIICTEET, RITFELL
HWRD > =7 v 2%, BRI Y v F2HR—FLTVET,

AVTFFATO 2 B ATITTIL O R— P RRBT 27D —0DAY v FAERSATWARITN
B2 D EEA:

container.__iter__(Q)
iterator A 7Y 27 VP RIBLE T, A7V 27 MIBRTEA T -2 Fa b aledR— T EMHE
BHDET, bLAVTIPERZEHORKENE LI R—- 2T 2456, ZAZENOREUED7=DHD
ATV—=RERBERTEXY Y FEZRAZNRBLTOIHOERA . (BEOEXOREWE LT 5
AT7Y =27 ol LT, REBERR e RSIBIRFERZ Y R— M T3 RMEIETFoNET, ) ZDX
Y v Rid Python/C API T® Python # 7Y =7 b ORIFGERD tp_iter A1y MIMIGL £

ATVL—=2A7Y =27 PAKEBUTD 200XV y F2H K-+ T28ENRDHDET, THHDXY v NI 2
DHDOET dterator protocol: (A 7L —&7m bajn) ZRLET:

iterator.__iter__()
iterator A 7Y =7 FPEARERLE T, ZOXYy FiZay 7+ A4 7L —XDMWS% for BLUY in
XTHEZZ LT EIEDIIMBETT, ZDXY v Fi& Python/C API IZEBWT Python 7Y =2
hERTEIEARD tp_iter A0y MIRIGL 55

iterator.__next__()
iterator DROT AT LERLET, b LZNLULET A 7 LDE T UL StopTteration HISEEH L
F9, 2DOXY v FiZ Python/C API T® Python 4 7Y = 27 b OBIFEERD tp_iternext AW v
MG L £9

Python Tl&, WL 22DA TV —XA TV b 2ERL T, — RO —F v RB KRz s —40 v 28
GeEA ZothoRHRRERICE > TREEZFR— P LTVET, FHREIZ, 41 7L —& 71 baloEED
NTIREETEDD THA,

ATVL—=RD __next__ () XY v FW—H StopIteration ZEH L=k 5, DIEONUH L THHIMNEXE
HUBT 23 AER D $8 A, ZORMEIEDRVWERITBEBNATWE L ARINET,

451 o>z xL—427

Python {281} % generator (=3 —X)F, A 7V —&70 b alLeEETL2EH LA EZRLEL T,
AVTFATI 27 MO __iter__() AV v RV zx L =R LTEEIA TR, ZOXY v FiZ
__dter__ (O BXU _next__ () XYy FEREBITIATL XA T b (HEIIY =L —KFT
P2 b)) ZHBINGRLE T, Y=L —XIZHT 2FEMRERIE. yield KO FFa x> b iZdbh x5,

45. 17L—%8 51
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4.6 >—7r> X8 -~ 1ist, tuple, range

HAWR -7 283 3 5oHD %3 YA, BTN, range 779227 F T, NAMFUVF—E ® FF
2 MXFY) BT B X3 Tonzy—r o RBNZ, kY a U ERENTEEL £5,

46.1 £BO> - RER
UTORICHZHEFIZ, ZFLAEDI2—R TN, A2 2a—ZRTAMAFDY—F Y ATHR—- IR TVE

T DRRLDY —F VAN I NS DHEBEZERICEE T 3200 BIC 2 X512, collections.abe.
Sequence ABC MMEHtE N TWE T,

UTFD7—=70T, =7 v RAERZELEEMPEVIHCETE S, AT, s & t ZACHDS -7 ¥ X,
ny is j kB o X s RSB HOSM I THEREDOA 7Y =7 T,

in BEL Y not in FHEOEEIAMIILEHRE LR LT, + (FE
ZEMEEAE R TE, ¢

) BEU * (BDIEL) OEFCIEALIZNES

EE R AR
x in s s DHBEHED ¢ LFELIFIUL True , £ 5 TRITNUL False (1)

x not in s s DHBEHED ¢ LFLIFIUL False, £ 5 TRIFAUS True (1)
s+t s &t OEE (6)(7)
s*n ¥2d nx*x|sHEZ nEHETOLERL (2)(7)
s

s[i] sD0DOHAT i FHOER (3)
s[i:j] sDiIiMH jETDATAR (3)(4)
sli:j:k] SDiMPH jET. kBDODRAT AR (3)(5)
len(s) s DR

min(s) s DE/PNDESZHE

max (s) s DIRKDEH

s.index(x[, il, | s T a2 BPERANCHIHT I VT IR (AT v 7R i E»SA YTy | (8)
31D 7R j ETOHIM)

s.count (x) s HiZ o SHELS 2 [EE

RUBDOY—7r Y ZFHE ST R— P LTOVWET, FIZ, XL VA MIMNET 2 ERELE T 2 Z & T
FRIEFTHRENET, 2FD, FLLEINLDITE. TRTOERENIFELL, My—r Y208 E
EDRHFLLARTIUIRD FRA, GERLRFMIIFIEY 7 7 L~ AD comparisons Z 2L TL 72X W0, )

22— BRIV = YRS BHTB LA T L —REA YTy 7 22 foTHRICT 7L AL
o ATy 7R RICBRT 22— 7 VANZE LI LTHHTT ($7387) KEARITET, 17
L — &% IndezError %7213 StopIlteration ICHRo7BHE ($7E3A YTy 7 AN I D/NE Ko
7258) KOBKTLET,

SBIE 5k z £ 5 BB AIBAC R R R B RV OTE
52 %45 HHrHE
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(1)

in BL Y not in HEIX., —MICHMARTUEHEICOAMEONE TH, (str, bytes, bytearray D
oK) Mk —r Y ATy — 7 v RHEICH b T

>>> ||gg|| in ||eggsl|

True

0 RO n X 0 & LTHONET (Z4UF s LRCHEDOEDS -7 Y RAERLET), ¥—F VA
s DERZ AV —INRBRVDTHEELTLZE Y, a—TRIHRSBERIINTEI2ZRBIV Y M F
3. 24X Python KA TWARWIT B I~ KMEEET, FIREIUTOa—-F2EXET:

>>> lists = [[1] * 3
>>> lists

(o, o, il

>>> 1lists[0] .append(3)
>>> lists

(031, 31, 311

ZIZT, [l A2+ 2E0 1 BREOUZAMEOT, [[I] * 3D 3 HEBRIZIZDO—DD%EY X}
(NDOBIE) TF, lists DVWITNPDERZALZET L L, ZO—DDVRAMPEHEINET, Fl4D
DAMDYRAMEEZIZIZZSLET:

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

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

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

>>> lists

(31, 51, [711

A DFHAA FAQ =¥ bV fag-multidimensional-list IZ®H D £3,

P ¥ OREOBDYA. A YTy 7 RRS = Y RADKE» L DHENA ¥ Ty 7 ATk D 5
len(s) + i £72id len(s) + j DD IMEDONF T, 7L -0 132D 0 THS I LITERL
TLEEW,

SDIDB jADATARIFL <=k < jehRDEIRA \/%‘\y7x k R oBHEDL ORI —T v
2 LTEREINE T, ¢ £721F j 23 len(s) D HREFWIEE, len(s) 2V E T, | BEBINS
5 None 7o 72356, 0 BfEVWE T, j BWEMKI N2 D None 72 - 72855, len(s) ZHEVET, i 2% )
MEDSGE. R4 RO =7 YRR 7,

sD T i jETTRATY TR EDATARIIF, AVT v 7 A x =1+ nxk (2L nldo <=
n < (j-i)/k iz TEROER) 2HOBEZI ORI —Fr YA LTERINE T, SWVIRZ 3
EAVT v 7R A, i+k, i+2%k, i+3%k EIEE, jIGELIE ZATA MYy T LET (12720 jI3EA
FHA) kK BDIEOBTHE5E. ¢ $£721F j 2% len(s) D KREZFHUL len(s) ZRODIWMEHL %
T k DADKTHEEE. ¢ £7213 j B len(s) - 1 XD KREWFHIL len(s) - 1 2Rb DI
L3, i ¥720F j 2AMEE /213 None ZIEET 2 L. "I (£5 5 DMH»E k ODRFBITHKTE) OfE%
RODIHFHALEST, BB EEERICTERVDOTHEELTLZE W, $72 k2 None ZFET S &,
1 fEESINbDE LTRbILE T,

A3 2—RINBI—Fr VADFEFIE, BCH LA T2 7 v ERLET, Zudk, HaobiRL

4.6.
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T —Fr U AZRERT 2ETHEMIX IR RO EZIDEFOZRRICKE B Z L 2EK LT,
LT a 2 M BRICT 2123, RO DILLTOWTAIZ L TL 7Z& W0

o str ATV =7 PEKET 21T VA EMEEL THRIRIC str. join() 252, i0.StringI0
A VAR AZHEZAATHERL THASEZERFLTIZZL

o bytes ATVl MEMET A5, FARIC bytes. join() % i0.BytesIO S . bytearray
FTP 2 PTA YTV —RICHEETEE T, bytearray 77V =27 MEI 2 —XTLT, #hH
DWWED L TEEEEZ A TV E S

o tuple ATV =7 bRIEET S, ADDIT list ZIRLTLEZI W
o ZOMDENZOWTIX, BI# T 227 7AD FF a2 Xy FEFANTIZE W

(7) =7 Y RENZIE, (range DX D) KRB AR —=VIHSHEBD S =7 Y ADAETR—-1+T5H
DWRHD, ZNBIFS =7 Y AORERHEDIELEZY K- LERA,

(8) index & z 2% s HICH DL HRVWE F ValueError ZEH L E T, BMD5IE ¢ & j & $XTO
HENYR—FLTVEIDITIEDD A, BMOTIEEZETDIE. BBXLZ s[i:j].index(x) %
HODEFMTIA, 7—-KX2abt— LA THLL, BENLDIERATA ZADRATRELS =7~
A D&M L DN A > 727 AT,

462 12— T NG —Tr2 B

A2 2—RINy—r VAP —RICEEL TV EHEEDS S, T2 —X Iy —r AR K-+ L
TWVWRVWDIX, HHAAAD hash() 72T,

COHR—=MIED, tuple A YRRV ADEIBA I 2 —RITNRKRS =7 VAL, dict DF—r LTHZ,
set R frozenset £ VARV AIRFTEFE T,

ANy Y aPARBREEZEDA I 2= TNRY =T Y RNy Y2t L &S T 5L, TypeError 72D
9,

4.6.3 Sa—FTNGEI—TrRE

UFOTF =N H2HEREINEFEALDI a—RTANRY =7 VATHR= FPSNTVET, HARAX LD Y —
FYRBNZ NG DHBERTERICHEET 200 HICR S L 51T, collections.abe. MutableSequence
ABC gtz ht g g,

CDT—=TNT, s B3I a—RINBRY = Y ABDA VAR A, t BEEDATITNF TS 227 b, 2l
s IS e oMzl THERDOA 7Y =7 b (BIRIR. bytearray IFMEDHIR 0 <= x <= 255 1T
EOBBOAZZIMNTET) TF,
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EBE LS pES
R

s[i] = x sOBEH ik L AWEZET

s[i:jl =t sDiNs jEHETODRAIAREAT I TN t ONEIZANEZ
E3cE

del s[i:j] sli:jl = [ EALCTY

sli:j:kx] =t sli:j:k] OBEHE% t DBER ANKZIET (1)

del s[i:j:kl] VA5 sliij:k] OERZHIBRL £

s.append (x) T B =TV ADHmBRIIMAET (sllen(s):len(s)] = [x] &
[T)

s.clear() sDPORTOEBATMDIREET (del sl:] D) (5)

s.copy () s DERVWIA—Z/ERLET (s[:]1 EFDL) (5)

s.extend(t) 74 s|s% t ONAETIRLET (IZL AL sllen(s):len(s)] =t &

+=t FT)

s %=1 s ZZDONAEZ n BIEDIELS OTER (6)

s.insert (i, x) sD i THZONIA YTy 7 A 2 BHALE T, (sli:i] = [x]
EFEL)

s.pop() ¥ 72 & s. | sHhH i FHOERZIMOE L., FLMOREET (2)

pop (i)

s.remove (x) sHho s[i] 23 x DWEME R 2 RAIOEETMOREET (3)

s.reverse() sEA VT =R EET (4)

HER:

(1) t ZEEHZ B 254 2L FALESTRINZVIT EL A,

(2) A7 a D58 i IIFHET -1 DT, HETEIRROERZV A MPLRELTRELET,

(3) remove() & 51T z RO BRIFIUL ValueError ZXEH L E T,

(4) reverse() XY v Fid, KERS—F VY RAZRIET 2L EORRDOHEK DD, ¥ —Fr v R%24 VT
L— 2 XEET, BWEHE LTZOHEEMTONS Z 22 —PFIZKOPE 272012, ZHUIR
L7z — 7 VY ABRRLER A,

(5) clear) BX Y copyO) &, AF7A Y7 EZ Y R— P LBV 2a—ZTVRaryTF (dict ¥
set RE) DAV E =T 2 =R D—EHMDLDIZEENTVET, copy() & collections.abe.
MutableSequence ABC O—¥TIEAH D FRAD, FLALDI 2 =R TNRS =7 Y RT TADHE

HLTVWET,

N—= a3 3.3 TEM: clear() BX Y copy() XV v F,

(6) i n I ZHEHTH B M,

_dindex__ () ZHEELLATV 2T FTT, n DEIEYO X LEZARDEGE.

=V AR%EIZVT7LET, HEBEOO—TVREEHE Ts * nlZOWVWTHHLZEBD, >—F7 22D
BRIV -—XNRVOTHERELTLZEXVW,; ab—TRELS BRI TI22RIV >V BB E T,

4.6. >—/ > RB - 1ist, tuple, range
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4.6.4 R ME! (list)

VAMEII 2a—RINRY—r Y AT, ~BNCFABOEEHOEE D 2ENT 2 72diIclibh g d (B RE
POEENET TV r—2 a Ik TERERZGEERHD 7).

class list([itemble])
U2 b OHRIZIZWL DD FEDRH D £3:

o AFENOXNZMEV, ZEDVY R P EERT: []

o AFENEMEN, HEZ S < TXY5: [al. [a, b, c]
o VAPMNAKGLZMS: [x for x in iterable]

o Mav A7 2%M5: 1list() F7:1& list(iterable)

YR TR, iterable DIEE R CHEETRUIED Y A 2R L £3, diterable &, ¥ —7 >
A, ATV—= b Y KR= F2a07F, FREATL—KRLIT TP 27 NTY, iterable DIBEIZY R b
25, iterable[:] rAkkiCa—2Eoh TREINE T, HlZIX. list('abc') Ik ['a', 'b',
'c'] %, list( (1, 2, 3) )X [1, 2, 3] XRLE T, sl GroRFE ZOavR 7
ZRZEFFLVWEDY 2 [1 2ERLET,

VR MEESFER. MIZHHAABBE sorted) WA NWAH D FF,

VAMEHED BLY a—27)LD >—Fr Y AEEZITRNTEELET, VA M BT
AV FHEMHL T

sort (*, key=None, reverse=False)
ZOXYy FiE, HEMD < HEEOAZHWTYRA M2 YL =Y = LET, fSHIH
FlENERA, HEHEHENE Z0TRR LS, YV — MEEEEIEBLET (2L TU R M
THNCEE I NRETHKEENLTLxI),

sort() &, ¥—7— FTL2HEERWV 2 D058 (F—7—FEASIH) 2%INIT X3!

key 3—518z t 2B 2IEEL. VA POZNZNOESRED O HEF -2 D HT DIk
(Bl 21X, key=str.lower), TNZNDIHEIIHIET 2 F—3—EHitE I, ¥V — MUEKIHE
DONET, 77 4L FDfE None (&, HlOF—(HZFHLET. VA FOENPELY —FENdIL
ZEKRLET,

2.x TR D emp BIBZ key BABUCZEHR T 272012, functools.cmp_to_key() —T 14V T 4
HRHTEET,

reverse \3EMBMETT, True 23ty FENEE, VR FOERIIMEL DLBESKEZELZdDE L
THUoEZGNE T,

ZOXAYy RiE, RERS—F UV RAZY -T2 Z0RBOHNOLD, —F VX% A
T =R EEE T, BMEFHE LTZOHEBENMTOISE I 22 —FITKRO0E 57912,
ZHUEY =P LTy =T Y RERLERA (BTLWVWY A M Y RAX Y ZARHIRINICERT 2121
sorted() o TIRE W),
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sort() XAV v FIREELTWE ZeMFAINTVET, V— Mi. HELWEZDHEWIERENZ
BFXhBRWIEPFIFEATOIUR, RELTOVET, JHUIEBR RO Y — M 2f7k5 (HlzR
HETY— LT, 2ok GOFRTY —FT5) DIKRILB X,

YV — b DRl fEH I F 2 — b V) 7K sortinghowto ZZMRLTHF X W,

CPython REDFM: VA IRV —FEN TV, FLEEFEL LS 2 T2RADEE R, H
BVIIHMERTX 2, VA MIREFRTY, Python @ C FETIZ, ZhoHEVWTWAHE, VR
MIZEr LTHAEN, VARDEY = HREBFEZINTWSE I ZMHATEZ S ValueError %
EHLU T,

4.6.5 X7IJLE (tuple)

RTINVEA I 2a—RTNIGY—7 VAT, ~RINCEBD T -2 DEED (#HAAAD enunerate () TIES
NIz 2-RTNRY) BIENT 701 lbNE T, XTI NVIEER, AEOT—XDA4 I 2a—XTNR—F Y
AMBBEIRIGE (set A VARV AR dict 4 VARV ARETED ST E04RY) Kb T,

class tuple( [itemble] )
T NVORERNNZ VL OO FENHD 73

o AFEMDOR ZE N, ZEDX T NEEKT: ()

o Hr~ERMv, HERDA T LERT: a, £721F (a,)

o HH%Z >~ TXY]%: a, b, c ¥721F (a, b, )

o HARAAD tuple() %Z{H>5: tuple() 721X tuple(iterable)

AV R TR, dterable DIRE LA CHETHEUIHEO X SV 2L L 3, iterable &, > —7 >
A, ATV= 2V K= FT2ar7F, FREFATL—KATI 2 r NT, dterable BEEIC R TV
o, ZOFFIRINFT, HlZXiE, tuple('abc') & ('a', 'b', 'c') %, tuple( [1, 2, 3] )
F 1, 2, 3) ZELET, 5l GA6RRTIIUL, ZOAaVA I 7RBFLVWEDRXTL () &
ERRL £55

BB, RINVEEADEAYTHH., AFEMTIED D T¥A, MIFMIEKATEETT ., DXL
DIGERH X L DB X Z BT 2 DICHRERRFIFIN TS, HlXIE, £fa, b, c) E=518DEEMN
HLUTTD, £((a, b, ¢)) X 3- 2 NZ2MH—D3 5y 3 3HHOERNH L TE,

XTI HBD > —Fr Y RABERZIRTEELE T,

HEOT—XDEREDT A VT v I RARZESTT7 7R TEEDBEENCE o TT 7R LRIES 230K
IR 2BDIE, B XTIV AT 27 b XD collections.namedtuple () DBAWVTWAS0d LLE
A
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4.6.6 range

range B, BDA I 2 —XTNRI—r v RA%E2RL, —fRIC for L —TITBVWTREDEIE DL — F1fH
bIE T,

class range(stop)

class range (start, stop[7 step])
range 2 Y A b7 7 X DOGIEIIEE (HARAD int £721F __index__ () WA Y v FE5EETH 4
7Y b)) TRINUILED R A, step SIEDEMEINGEDT 7 4V MHEIZ 1 T, start 515
DEMEINZHEDT 7 4L MEWX 0 TT, step 25 0 DHFE. ValueError PIEHINF T,

step DIEDEE. range r DINAEIFN r[i] = start + step*i TIREEINE T, ZZT.i >= 0D
2 r[i] < stop TT,

step BELDEE D, range r DNFIIN r[i] = start + stepxi TIREINE T, 772U, #ilks%k
fFid i >= 0 5D rlil > stop TI,

r[0] DMEDHIFIZ KTz TR WIEE, range 7Y =7 MIZIZKED £F, range FADAL VT v 7 R
EHR—FLETH, TOALIREDA YTy ZRACEDRESNE Y —F Y ADKBPODA VT v 2
AfEEE LTRRENET,

range 1 sys.mazsize X D RKREWVWHIIMEZ ZTLZ A TEE T, WL OHLDHERE (len() Y &
OverflowError ZiXHM T2 ehHD £7,

range D

>>> list(range(10))

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

1

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

1

range 13 HBD > —r Y REEZ, MECBRDELMATRTEELET (range A 7Y = 7 NI
FRANR =S =T Y ADAHERE, EDRL EHEEEZVTVWED R =25 20 FHHE
WZEDET),

start
B8 start OIE (Z DBIK2E 2 5 TWARVWHE 0)

stop

515 stop DA
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step
51 step D (ZDFIEDEZH5NTVRWEGIX 1)

range BIDAE D list R tuple WE X BRI, range A 7Y =7 b A XPLRTHIPZ b & FTHIC
—ED (NER) BOXEYZ[S Z LT (start. stop. step DEDAZRIFEL. HRITBEIIIG T THE L
DIHEHRHEST range ZEIH T 2729 TT),

range A 7Y =7 M collections.abc.Sequence ABC 252 L, AlEHE. BHEA VT v 7 AMRKR, R
FTASVTDESBERETRMEL., ADA VT v 7 REYR-FLET (=T 2 RB - list, tuple, range
T ZHR):

>>> 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

>>> r[:5]
range(0, 10, 2)
>>> r[-1]

18

=B 1=1C&k% range A 7Y =7 bOFEMEDHEIZ., TNDEI—F VR LTHEBLES, OF
D, ZOD range A 7Y 7 MIFAUCEDOS —7r VR RTRLFLVWEARINE T, (BB, Z20%
LW Ehd range #7027 bER D start, stop B step BEERK O Ze3dh 5, #HlxI1F
range(0) == range(2, 1, 3) % range(0, 3, 2) == range(0, 4, 2), )

N—Pary 32 TEH: >—F YR ABC 2FEE, X5 4 RALEDAL VT Y TZADYR—1b, int T 7Pz
FORBHIER., TRTDOTATFLEATFL—FF3RDDIC, EHEMTITVETS,

N=Yar 33 TEHE: (A7 =27 FOR—MICEINTHEK T 2KDDIC) range A 7V =7 b Zh o
ERTDMEDY =7 Y ARXHESWTHKT 2L 510 '==" ¢ "= ZERLE L,

N—Tar 3.3 TENM: B start, stop BEUY steps
BE:

o linspace L ¥ b2, BEEEFHE S AN 2 7FEI/ MERIRD range OFELEHFEDL# > TV E T,
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4.7 X A= X8 - str

Python D7 ¥ A+ F—=&E str A7 =2 b, 3205 XFF & LTHbIE T, XFFE Unicode 2 —
FRAYPDA I a—=R TN =T VR T, XFEHNV T 7 MIEA R T EDRH D F5:

o« YYINT = AT T4 — b EBHALI LN TERTY!
o« XTNZx—b: " VTN TA— b RBDRAL LA TERT ",
o ZHSIHM 1 ZODS VIV x—k M ZDDR TN F— ke

=ZHGI TN, BBITIC T 2 2 e R TEET, BENIT 6N ZZHETRTXFHN T I MG ENR
i\j—o

HRO—ETH D ICZHADAZELXTHNY 7 7 UE. —2OXFHN 7 I NVHRCERENE T, 0%
D\ ("spam " "eggs") == "spam eggs" Tj—o

IRT =TT = Y AEBUXFINR, FCAYDIARr =7 =0 ¥ AN EHMNCT 2 ¢ ("raw”) %A
FiR D, XFHV 7 I7VDRkARTERIE. strings 2SR L TLIZE W,

XFHNIMDA TS 27 MZ str AVA I IV REMI L THERTEE T,

“character” BUDBEINCHE I N TV A DT TIERVD T, XFHDA > F v 7 ABEXITI I eEX 1 OXFE
FIZER L ET, DFED, ZBTROWIFS s 2L, s[0] == s[0:1] T,

22— RTABLTIME DY FEAD, 32— R TVRWIF D OME X LTI RMLT 2 DI str.
join() R i0.StringI0 BMHEZ E T,

N—a ¥ 3.3 TEHE: Python 2 2V — X DRFTEHMED D, XTIV 7 71D u LR LD TFFA]
SNF L, ZRUISCFANY T4 LTOEKRIIZEEDP R, r WEREHET LI L3 TEIEA

class str(object=")

class str(object=b", encoding="utf-8’, errors=’strict’)
object D XFFH RER L F T, object WE-Z LN - 72BE. EXFHPREINET, ZhlSo
BE str() OEIEIE. encoding X errors WEZ LN E S PIZEX>TRDESIEDD £73,

encoding ® errors 5 2 bR WIS, str(object) X type(object).__str__(object) DAEHE
FRLET, 28U "R D” 2F W FHAB WV object DXLFHIRBTT, XFHA TV 227 MizxflL
TRZOXTFHERERL ET, object D5 __str__ () XV v FERZRWEA, strO) 3RbHIC
repr(object) DFERZIRL E T,

encoding b errors DB IR b —HME X SNHE. object 13 bytes-like object (7= 21X bytes
X bytearray) THL TUIARD ¥ A, object B3 bytes (b L I& bytearray) 773 =27 b TH B
&3, str(bytes, encoding, errors) & bytes.decode(encoding, errors) LEfiTT, %
5 TRWIGHEIX. bytes.decode() BMIENZHIIC buffer 7 7P =7 PO TEICH B bytes A7 =
7 MBS EINET, buffer £ 7Y =22 MZOWTHFHLWERIZ. NA1FU—7 2B - byles,
bytearray, memoryview X bufferobjects ZZM L TL 72X W,

encoding 518% errors SIEIELIC bytes A7V =27 b& str() ICET . BROXFHIREEIRS
1 OHOBAEREMY LET, (Python DA<y K4 47> ay -b dBHL T LIV fl X
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>>> str(b'Zoot!")
Ilblzoot! L]

Str VIREZDXAY »w FIZOWTH LI, TF AL —=T VB — str ° XFHAY v R D%
ZIRLTLEE N, 74—~y bINEXFHEHITT 5121, fstrings & hARZLDOXFFEHXL
DEiESHBLTLEE WV, AT, TF A MLUIBEY—E X OHiHBIRLTL XV,

4.7.1 XFHIAY Y R

XFHNE HED o —r Y AFEELTIIMZ, UTIIBRZ XY v FEREEL T,

XFEINE, RO FIFERME 2R - P LET, TR EFREIDELAREZIAXTELT (str.
format ). EREEXFINDNE . BLU ARZLOXFHERL 2SR TLZE W), fA1E C i
@ printf IEROFRILITESOT L O HCHFH L BZHS DT, ELLWSI ORI LELVWT T, |z
2HETEZNTWI B HDIEI D EETT (printf FZEXOXFFIEIL).

BHES 47700 THFAMUEY—EX fild, 207 F X MCBET2kARL—T 4 VT 4 (re EY 2—
LK B IERRBEY R— 2 Y) ZRMET 20 ODDES 2 — L ZHN-LTVET,

str.capitalize()

BRUIDLFE RKXFIZL, B ZNLFIZLEXFHINDa—%2RLET,

N— g 3.8 TEH: RUIODXFPRKLFTIIRL ZRAL MLy —AZBEHMZ 6N X5 CkhEL
720 DFED THEHBFFDIIRXFRIRTOLENRKLFIZEINEDTIERL ., RIIDXFER T KT
X3 L5 bET,

str.casefold()
NFHN|D casefold EN/zav—%iIRL £, casefold TN/ FEINE, KXF/NXFICEBRZ V< v
FIFEZET,

casefold &, /MLF LY TVWETH, X DBEENTT, ZHUIFINDOKRKLFNLFDRA| % FTRT
MhEZZeZERLTVWSEDTT, flZIX, FAVEBDO/NLF '8 & "ss" 2HLUTT, Zhi
BEW/INSCFIR DT, Lower() & '8 1D LERAD, casefold() 1FTH% "ss" ICEHILET,

casefold @ 7,3 Y X A& Unicode Standard Dt 27 a ¥ 3.13 ZiddE TV 3,
N— 3 r 3.3 TEM.

str.center (width[ ﬁllchar]
width DEXZ b OHRFGINLLFFNERLET, T 4 7 fillchar THREINE (7
7 4L+ Tl ASCIIT AR—=R) 2MEDLNE T, width 5 len(s) U TR HITOLTFHIIRINE T,

str.count(sub[ start[ end] ])
[start, end] DI, HIXFH sub HEEEFTHIT B EZRL 5, 7Y a V5 start B
W end 3R A RKELLEU XS IR T T,

sub DZEDGZE X, XFEeXFOMIIHZEXFINO, THLLEXFINDOEIIC 1 2MAZdD%ER
Lij—o
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str.encode (encoding="utf-8’, errors=’strict”)

bytes ICT Y aA— FEINLXFHNZIRLET,

encoding D7 7 4L MEZK 'utf-8' TT; HHEARERMEICOVWTIE BEI Y O—FT 1 >J 2ZH|L
TLEE W,

errors 3 LY A—FT 4 Y7L DL MO TS 2Z2HIEL £9, 'strict' (F7 4L
}) Ti& UnicodeError BIADNEMENE T, DI, ITIEETREREILX 'ignore', 'replace’,
'xmlcharrefreplace', 'backslashreplace' &. # LT codecs.register_error() THERIN
AT, LI IF—N\YEZ 2BRLTILES W,

N7 3 =< ALOBHED» S, errors DIEDOZZEMEIE, T>a—F 4 V7T 7 —BEEBICRET 0.
Python BRE—F DBMTZoTW0ED, LG TR ZEALR LR TOWEVWEREIF v o
SINFEHA.

N—=Pay 31 TEHE: ¥—7— 5o R— rhBEMEhE Lk,

N—=a ¥ 3.9 TEHE: errors 5IBDEIZ Python REE—F & TNy 7E—F TFxzvr7END
21Tk ¥ L,

str.endswith(suﬁz[, start[, end] ])

XFHNDIEE I NIz suffic THEDL B 5 True &, 5 TRITINUL False ZiRL 3, suffiz IEAD
G WEBOEREBED R L THNERA, 72 ard start BHIUL., ZOMEBD SHERIHED
3, AT arD end BHIUE, FOMNMETHEZIEDET,

str.expandtabs (tabsize=8)

NTHNDETDR 7T 1 DL EDAR-ZTEBRE NIz, XTFHDaAL—2ELET, AR—2
DBUIBILEDHNT (column) (LE & tabsize WKFL £3, X 7(LEIX tabsize XFHITHFIELET (7
73V METH 2 8 DHE. X7MEIE 0, 8, 16 REICRD $F), XTFHIEEMT 270, 3B
fLENE Iy PSS, KFHH 1 XFTOMRNE T, XFBRX 7T (\t) Thiud, BNz
BRRDRTNBEE —HT2ET, 1 DUEDZAR—ZADBFEROXTINHEAINE T, (R TXTH
HiFar—3hFERA, ) XFHHITXF (\n & L& \r) OHAE. XFRa—Sh, BINHER O
WUty hEhET, ZOMOLFRIEFEINTICa -3, BfEIX. ZOLFORROINTT
(FRIE: 2A, FMARY) BRRL 1 328U ET,

>>> '01\t012\t0123\t01234 "' .expandtabs()
'01 012 0123 01234

>>> '01\t012\t0123\t01234"' . expandtabs(4)
'01 012 0123 01234

str.find(sub[, start[, end] ])

NFHNDRAZ A A slstart:end] IEHXFH| sub BDEENDZHE. FORINDA VT v 7 A%IKRL
F9, AT arElH start BE end 3R T A4 ARG L AR INE T, sub BROM S o
75E -1 BRLE T,

FER: findO) XY v Ri&, sub OMEZHID 720 BICDOAMF I RETT, sub B XTFHNTH %
MESIDPDAZHFNRDBIE, in HETFZH > T ZE 0
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>>> 'Py' in 'Python'

True

str.format ( *args, **kwargs)

XFHNOERMBEZITVE T, ZORXY v REMREHTXFINIEHE OXF. £2iE, {3 TRUIS
NBET 4 -V REEAET, TP OEET 4 — L FRNESIBDOA Ty 7 2F "= E/2
. F—U—FEIBOAHTEEAE T, RDEIZ. ZNZHDEET + —L RWIET 258D FF
ETEBEN XTI Dar—TT,

>>> "The sum of 1 + 2 is " format (1+2)

'The sum of 1 + 2 is 3'

HFRIEEDA T a 2oV TIR, ERIFEXTHNERET 2 EREEXFINDOE 2B ML TR
W,

AMR:  BUAE (int, float, complex, decimal.Decimal &% 727 5 R) % n OBEKRHAE (I
'{:n}'.format(1234)) T7#+—<v 9§ 5 & &, LC_CTYPE B/ —/ L& LC_NUMERIC B — /)LD
—HEREHETDE 1 N4 FEDRWIE ASCII XFTH 3 LRFICRRSETH 325G, OB
localeconv() @ decimal_point & thousands_sep 7 4 —/L K& FAH S 72 —KfJIZ LC_CTYPE
0% —/LZ LC_NUMERIC O u s — UHZREL £ 3. ZO—RNWLREHEIIMD AL v FOEEIZHE
LEd,

N=Yay 37 TEHE: Bz n OBBRIB T +—~v M T2 %, ZOBEII—RFIYIZ LC_CTYPE
04 — 2 LC_NUMERIC O 14 — WEZHET IEENH D £5,

str.format_map (mapping)

str.format (**mapping) Xl TWE 325 mapping & dict ICa¥—3hd, BEFbhEd, 2
UM 21X mapping 23 dict DY 77 5 A TH % & ZIERMTT:

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

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

'Guido was born in country'

N—a v 3.2 Tl

s‘cr.index(sub[7 start[, end] ])

find () EEBETTD, HAXFHNBRON SR, o728 F ValueError ZiEH L E T,

str.isalnum()

XFHNHDRTOXFREET T, 22 1 XFUEDH 2725 True . £ 5 TRITNUL False ZiK
LET, XF c BUATOWT DD True ZIRHIEELF TS : c.isalpha() . c.isdecimal() .

c.isdigit() . c.isnumeric() ,
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str.isalpha()
XFHNHDETOLFHREFT, 2 1 XFULEH B0 True . %5 TRIFNUL False ZIRL E
Fo HFIE, Unicode XFT —XR—AT "Letter” £ LTERINTWEHDT, Tibb, — kb7
oY a7 4 "Lm”, "Lt”, "Lu”, "L1”, "Lo” OW3Ihh%2b2obDTT, B, ZE Unicode
EHECRERI RTINS "Alphabetic” 7087 4 L3RRS DTT,

str.isascii()
FBNMBLETH B . XFHNDRTOXTFD ASCII TH B5E1C True . FHRLI DA False
ZIRLUET, ASCII XFDa— FEA > M U+0000-U4+007F OEHFEICH D 5,

N—a ¥ 3.7 Tl

str.isdecimal()
XFHNHDRTOXFHHERT T, D 1 XFUEH 2720 True . Z 5 TRIFNUL False iR
LET, HERF LR PEREE L OIfbhs XFDOZ LT, #2¢ 21E U+0660 (ARABIC-INDIC
DIGIT ZERO) # X b &AE T, ERICIE. Unicode D—fE A7 73Y "Nd” IZEZENZXFEIEL
9,

str.isdigit()
XFEHNFHDRTOXENHFET, 22 1 XEMULEHZ% S True . £ 5 THRIFHUL False ZIRL ¥
T, ZITORTFEIE. HEEEFCIA T, B M 2T L5 BRRMEZBRE L T2 T2 &4
T, T2 10 ZHE LAEREAPTERVWIR—Y 2T 4 —HFOLIRERROXFIEAE T, IE
Ak, BF X, I ro%7 4 fl Numeric_ Type=Digit % 721% Numeric_ Type=Decimal % >3
FT

str.isidentifier()
XFHNH, identifiers HiD FEEERICBIF 2B T THIUL True ZIRL F T,

X s B3 def % class D & 5 R THIFEADBIFHIE T 51213 keyword. iskeyword () Z MU0
HLTLEEW,

i)

>>> from keyword import iskeyword

>>> 'hello'.isidentifier(), iskeyword('hello')
(True, False)
>>> 'def'.isidentifier(), iskeyword('def')

(True, True)

str.islower ()
XFHNFRDINLFDXAND B % XF RTHNLFET, PORKNLFORXBNDD 3 XFH 1 LT
EH275 True &, 5 THRITINX False ZIRL ET,

str.isnumeric()
NFHNFDOETOXFEPHERTIFT, 2 1 XFULEH B4 5 True . Z 5 THRIFTNUL False
PIRLET, BMERTLFIX, BF L. Unicode DEIET 0T 4 2FHOLETOXFEEAET, 72

R FORBNDH B XF LI, —AH T2V FaF 4 H "Lu” (Letter, uppercase (K3XF)). "L1” (Letter, lowercase (/)
X)) "It” (Letter, titlecase (FEEANANT)) OWTNANTH B H DT
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¢ 21X U+2155 (VULGAR FRACTION ONE FIFTH), ERiCid. BeRITLFIE. a7 4
i Numeric_ Type=Digit, Numeric_ Type=Decimal % 7z{Z Numeric_ Type=Numeric 2> D
T3,

str.isprintable()
XFHNHD TN TOXLFEPHFARET D % 5. XFHNHZETHNIL True 2, Z 5 THRIFNIUIL False
PIRLE T, IEEIFRIGESCF X, Unicode XF 7 — X RX—ZT "Other” £721% "Separator” ¥ EF X
NTVBXFD, HIFAREL Rr &3 ASCII space (0x20) DB DTT, (B, TOXIRTOD
FIFATRESC TR, XFFNC repr O DU EN D & BILZ AT =T ITRETRVWLFDOI L TT, Z
R sys.stdout X sys.stderr IZHFZIAETN S XTI OBREC ZBRDD $HA, )

str.isspace()
XFHNDBZEALFIET 6D, D 1 XFULED 2581213 True ZIRL. Z 5 TRWEEII False
ZIRLET,

Unicode XF 7 —XX—2R (unicodedata ZZM) T—MH 73V » Zs ("Seperator, space”) TH %
P BT 5 AP WS, B S DWINHNTH 25E. ZDNFIF EAXF (whitespace) TT,

str.istitle()
XFHNBEA PVT =AXFHITH D, 220 1 XFUUED 255, Hl IERFIIR LT DA D 7%
WX FDRIZDAKEE, INLFIIRNLFDERND D % LFDHEA DA HEITIE True 2B L %
o I TRVESIX False #IRL E5,

str.isupper()
XFHNHFD RN L F DX D B 5L F BTHRLFT, DOKNLFDORIND B 5 XFH 1 XFEL
EH 2425 True 2, 5 THRINII False ZIRLE T,

>>> 'BANANA'.isupper ()
True

>>> 'banana'.isupper ()

False

>>> 'balNana'.isupper()
False

>>> ' ' isupper()
False

str. join(iterable)
iterable FOXFFNEFER LI XFHNEIR U E T, dterable 1T bytes 7T =7 v D X 5 RIEXFHID
EDTFET 2725, TypeError BPXHEINF T, EEMD L AL -, ZOX Yy FREH#ET I
FHITT,

str.1just (width|, fillchar )
K& width DEMiZ LIXFHZBLET, T 4 Y ZR3FES N fillchar (77 4L+ Tl& ASCII
ZR—=R) B> TITONE T, width 23 len(s) LITRHIE, JTLOXFHIMMRENE T,

str.lower()

ETORPMNFORNDD 2 XF* PWINLFICETINT, XFH0avr—2ELET,

b2 /N FALD 7T ) X 41F Unicode Standard Dt 27 > a > 3.13 IR TWET,
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str.lstrip([chars])
XFHN DD L T2 RELTeat — 2B L £F, 518 chars 3FREASN B X TOEEEIEET 5
FHITS . chars BEMW S NS D None DIFE, ZHXFHRESNE T, chars XFF)ILIHEFF T
%A ZOHEICEFN I XFOMAEDERTHIEWMSNE T

>>> ! spacious " 1strip()
'spacious

>>> 'www.example.com'.lstrip('cmowz."')

'example.com'

See str.removeprefiz () for a method that will remove a single prefix string rather than all of a

set of characters. For example:

>>> 'Arthur: three!'.lstrip('Arthur: ')
'ee!l!
>>> 'Arthur: three!'.removeprefix('Arthur: ')

'three!'

static str.maketrans(x[7 y[, z] ])
ZOEIRAY v FiX str.translate() WHEZ BT —TLERLET,

8z 1 97200522556, 24U Unicode PR (BH) F721330F (BT 1 OXF4) %, Unicode
PR (EEERED) SCFEH. 7213 None I BD) 2 FFETRIIIUIRD ¥ A, DL E, XFTH
ELF—3FicEishsd,

8z 2 SIEETHE. ENLRFALRIDXFITH 206803 H D, FROHETIE, x DERE
NDXTH y DRICMEDL TG 6N ET. & 3 51 EHEET 256, XFI&iEEs 54
EHH Y, ZHUTEENDFH None WTHMMIITF 6N E T,

str.partition(sep)
XFN% sep DERMOMBNMETKYID, 3 HEOX IV 2ELET, 27VONFIR. XKYID DRiD
. KU XAl e Db D, 2L TXYID o2 DED TS, & LEIRITIUE, X TAZi3Teo
XFHNZEDDH DL ZDHBRAICZDODZELFHIMAD £5,

str.removeprefix (prefiz, /)
XFHID prefiv THhE 2355, string[len(prefix):] ZRL EF, FhLANDEE, JTLOXFEH| D
A—-%IRLET:

>>> 'TestHook'.removeprefix('Test')
'Hook'
>>> 'BaseTestCase'.removeprefix('Test')

'BaseTestCase'

N—ar 3.9 TEM.

str.removesuffix (suffiz, /)
XFHND suffiv THD 25A, stringl:-len(suffix)] 2R L E T, FhLUNDEHE, TTOX TS
Dav—%RLET:
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str

str

str

str.

str.

str.

str

>>> 'MiscTests'.removesuffix('Tests')
'Misc'

>>> 'TmpDirMixin'.removesuffix('Tests')

'TmpDirMixin'

N— a v 3.9 TE.

.replace (old, new[ count])

NFH|Za— L., BENBED T old &T% new WEBIL TGRELET, 7> a »38 count
25N TWBI5E., KHE1S count THD old 72 =EIRL 3,

.rfind(sub[ start[ endH)

NFHFOMEK s[start:end] 12 sub BDEENIZHGE. TORKDA VT 7 RABBRLET, +7
> a VB start BEY end 1 FRA T A4 ARG L ARRICHEREINE T, sub BERODL SR - 7255 -1
FIRLET,

.rindex(sub[ start[ end”)

rfind () LRIBETITD, sub BERODPSRD 5 725E ValueError XML ET,

rjust (width], fillchar])
width DREZ2HOEHFE LN FINRIBELET, T 4 72U fillchar THRESINLXF (T 7 +
U b TiE ASCIT ZR—R) MMEDLNE T, width 73 len(s) LTDOHE. TLOXLFHIMRINE T,

rpartition(sep)
XFHN % sep DERBOHRMETEYID, 3 BROXILVERLET, X 7LONFEZ. XKUID DETD
. RYID XFHNZEDB D, ZLTRYID DRADEIITT, b LRUIARITFIE, X zid=o
DZELTFHN e ZDHRAITEDOXFHNED D DAY 5,

rsplit (sep=None, mazsplit=- 1)
sep ZRYIDXF L Lz, XFHIFROBED Y R FEIRL E5, mazsplit B5-Z 5N7=HE. XFEHD
Bif 5B K mazsplit BIDEZITVE T, sep BDFRESINTVARWV, HSWVWIX None D X, £2TD
ZEHXFRRYDXFrDET, HA2OTEL TV ZEEZRITIE, rsplit O FRIFEFHL SR
% split() LRFRICIRD #N KT,

.rstrip( [chars] )

XFHNDREIHDZRRE L2 —%RLE T, 5 chars 3BREIN B XFEEEIBET % XFF
T3, chars DEMEIN 3D None DE. BAXTFIREZINE T, chars XFINIEEFETIT L,
ZIRXEENILFOMHAEDLEETHIETWMONE T

>>> ! spacious ".rstrip()
! spacious'

>>> 'mississippi'.rstrip('ipz')

'mississ’

See str.removesuffiz() for a method that will remove a single suffix string rather than all of a

set of characters. For example:
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>>> 'Monty Python'.rstrip(' Python')
YM'
>>> 'Monty Python'.removesuffix(' Python')

'Monty'

str.split(sep=None, mazsplit=- 1)
XFHN%E sep 2TV I XXLFHN e LTRYJ o 2HEBEDO VU R MR L E T, mazsplit 2352 5 T0i
. BRT mazsplit BISEIXNET (DFED. VR MIRK naxsplit+l ERIZKR D £75), mazsplit
MHEZ oz -1 26, FEOERBICHIRED D $8A (AIREREZTDEISNET),

sep B2 oG, ER LX) XFREeDohT | HOXFIERY > Tw5 Ll E L E
T (BAE 1,2 split (D) W [, 120 BIRLE D). 5IEK sep BHEBOXFITHTE
F9 (BIRIF '1<>2<>3" .split('<>") & ['1', '2', '3'] ZRLET), XUIDFRiEE L T2
OXFH e BT, [''] ZIRLET,

B 21X

>>> '1,2,3" . split(',")
[|1|’ |2|’ |3|]

>>> '1,2,3'.split(',"', maxsplit=1)
[Ill’ |2,3|]

>>> '1,2,,3, " .split(',")

[|1| 1o [ |3| ||]

sep DHEE SN TWRWA None DE, R 0E 7TV XL EAENE T, #Ehtd 2 22HXT
BOEODTY IREBBRINET, £, XFHIOKEPRRBICZELD D > T, MEHROBIPKRE
WEXFHFEENETEA, Lo T, BEXFHNREALITDOXFH|% None 7V IXTHET 2L []
MREINET,

I Z 4

>>> '1 2 3'.split ()

[riv, 2", '3']

>>> '1 2 3'.split(maxsplit=1)
[*1+, '2 3']

>>> ! 1 2 3 '.split )
(1, "2, '3']

str.splitlines (keepends=Fulse)
XTI BT THRL, BFTI0522 VXA MERLET, keepends CERGZ L WRD, RE N
VA MIEATEEENFE Ao

ZDXYy FIXITOTHEA TR L E3, Rz, LLTOEFE universal newlines D A —r3—+t v
FTT,
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=RIR Bl
\n AT
\r B
\r\n AT + EIF

\v or \xOb | EEZX T
\f or \x0Oc | ZR—

\xlc 77 A NVXEID

\x1d IN—7RXYh

\xle La—RXYh

\x85 BA7 (C1 filffla—F)
\u2028 ITIXYID

\u2029 B IX YD

N—=ay 32 TEE: \v & \f MPMTHEAOV X MTEMEhE L,

I Z 4

>>> 'ab c\n\nde fg\rkl\r\n'.splitlines()

[tab ¢c', '', 'de fg', 'kl']

>>> 'ab c\n\nde fg\rkl\r\n'.splitlines(keepends=True)
['ab c\n', '"\n', 'de fg\r', 'kl\r\n']

split() ldE - T, TV IXNFY| sep BDGAONT & TDRXY vy FIFEXFINTEY A+ %
BL, MROUATIFHRIATZEML E A

>>> """ gplitlines()
[
>>> "(One line\n".splitlines()

['One line']

D701 split("\n") B TDOLS1TRD %5

>>> ' osplit('\n')
[l
>>> 'Two lines\n'.split('\n')

['Two lines', '']

str.st‘.artswith(preﬁa:[7 start[, end] ])
XEFDIEE S NI prefic TIHHE S XS True . £ 5 TRIFIUL False ZIRL ¥ T, prefiz I3AD
72 WEBOBFFEO X TV THMNERA, 7> arD start BHIUR. Z DNLED SHTE ZIHD
F9, AT ard end BHII, ZOMETHERZ IEDFT,

str.strip([chars])
XFHNDOREB L UREBIHDERELZaE—2R L E T, 518 chars IZBREINDZXFEEEGERIE
T ENFHNITT, chars HEM SIS D None DIFE. HHXFHBIRESINK T, chars XXFHNIHETH
ETHIEEETHRL, ZIRXEBENIXFOMAEGOERTHEIEMSNET:
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>>> ! spacious ".strip()
'spacious’

>>> 'www.example.com'.strip('cmowz."')

'example’

XFHN OB IMIDIETHS KRB S, 518 chars EPIZEWMSNE T, XFHN DN S chars
DX FEEEGENIRVCFITET 2 2T XFHPHIBRSE T, KIFHOREITH LT [ARO#H(E
PITbNET, BIZIEX KDL T

>>> comment_string = '#....... Section 3.2.1 Issue #32 .......
>>> comment_string.strip('.#! ')
'Section 3.2.1 Issue #32'

str.swapcase ()
KXFDVNLFAT, INCF DR FICE ST, XFHNOa—%2EL %9, B, s.swapcase().
swapcase() == s BETH 3 LIIRD A,

str.title()
XA, BMEBEZ L ITRKRFEDPSIHBED . BD OXFD S b RN FEORFDBH % b DIFET/NFIZ
T35, B4 AT —RAZLTRLET,

Bl 213

>>> 'Hello world'.title()
'Hello World'

ZO7NIYXLE, HELEXTFOEEY WS, LALLM LB BEEOEREELHNE T,
ZDEFRIIZLDIRWTIES TIBREL T T, EHESLHERKO 7 RA b 7 4 PHFEDHRRICH o
TLEV, HADBEREEONRWEELH D 3

>>> "they're bill's friends from the UK".title()
"They'Re Bill'S Friends From The Uk"

The string. capwords () function does not have this problem, as it splits words on spaces only.

Alternatively, a workaround for apostrophes can be constructed using regular expressions:

>>> import re
>>> def titlecase(s):
return re.sub(r"[A-Za-z]+('[A-Za-z]+)7",
lambda mo: mo.group(0).capitalize(),

s)

>>> titlecase("they're bill's friends.")

"They're Bill's Friends."

str.translate (table)
B2 oNEMT — I NIE DOV T TFIN R T 28X FER Y EY T L, vy BV 7RO TFHD
A—RBRLET, BT —70E, __getitem__ O K2 A VT v 7 RIGERRETEIA TS
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FNTHIZREDDD £F, —MANTIE. mapping F7213 sequence TS, Unicode B (BEE) TA >
T I ABETBHEE. BT —TNDA T 27 MERDOWVTNBITI Z A TEE T, Unicode J¥
BEZIXFINZRELTF 2 1 XFYULDHDOFIZTy ¥y 73528, None ZiBRL TEDEHD
XN SIEE LI X FELRHIRT 52 2 8. BIA LookupError XM L TXEEZDOXFHHIIS Y Y
YIUTBRT L,

NFEPOXFANDELZIZERD~y ¥y I B~y TERERT 572012, str.maketrans () DM#E
ZET,

NFDR v Y I RIFAICEDETI D RMICEE T 2 HEICOVWTIX, codecs EY a—LHHHL
TLEEW,

str.upper ()
ETORNLFOXMND B 5 X7 BRXFICABEINT, XFHDav—%2ELET, KB s
upper () .isupper ) 1. s AN FORBDD 2 XFEEEZRP o720 FHROXFD Unicode
72V H "Lu” TR BRI "Lt” (Letter, titlecase) 72 TH o7z 5. False IZ4KD AT,

bz KLFALD 73 X A1F Unicode Standard Dt 2 > a > 3.13 It N TWET,

str.zfill (width)
FED width 1275 &5 ASCII '0' TEHD LAXFHDa—2iRL £3, LHEHIFSHEHE
(41 )1=0) o7 B, 10 FEONTIREL % CHAINET, width 5 len(s) LFOBHAT
DIXFHNZIR L £ T,

Bl 213

>>> "42" zfill(5)
100042
>>> "-42" zfill(5)
'-0042'

4.7.2 printf BEHOXFHERIL

AR ZITHHREINTVWE 7 r—<y MMECE, (FTAVPHELZELLERTE2DICKRBTIRLED)
I D22 OMERFIZRI T, BRABRRMHAHBLET, il 71 —~<v FEAXTFIN 7L %
str.format () 4 Y X —7 = — AR T T L—bXFH 2. ZhoOEZERST 283125 TL & 5,
I OREBEFERICE. ZRBEHIC. FL—FA 70, RS, FRE, HREE Vo RRDD D £7,

XFHNATY =7 MIEEROBRME: ) HEF (£Y20) BH Y ET, ZOEEFIIXTY R £
Bl HE T O MENFE T, format % values (format IEXFH) &322, format FO % BT
values PO A E /I E N LOBERTERINET, ZOEEE C FFBICBIT S sprintf O IKETW
SR

format DSE—DBIEUDPER LRWEE, values 1ZX TV TROVE—DA TV 27 b THLEVEHA,
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ZRLUN DTG values 137 + —< v M XFHIRTHE S NLIHE L IEREICFR CDERD 5725 X T VD,
=<y 747227 P TRINIZRD $EA,

—ODEPIEETIE 2 $RBZNU LD FEES, ZOMRERIU T2 52D 305, RULIECHEL
BT D FEA:

1. 8ETF OB ERTXFE "% 6
2. Ry Tx— (AT ¥ av), IENTH - XFH 6% D £3 (Bl21F (somename)) o
3. BT S (AT ay), ~HMOZBROFRITHEL XTI,

4. NDT7 4 =)V RIE (AT a ), '*' (FRARXVRY) RIGELIHE. FEBEOXFHIED values &
TNVDRDBEHZEDP LI AN ENE T, X TN T 4 =V RIES T T a > OFFEIEE DRI
L7znWA T2 7 BB LI ITLET,

5. FHE (X 7> av), "' (Fy b)) EZ2DQRICKSHEETHZAONET, '*' (FTRARXRVRY) ZfEL
7256, KEONEE values X TVDROBEREI SFHAMINE T, X T MINEEIEE DRICER
L72WEDL 2 X5 LET,

6. EREZMT (7> av),
7. B,

% HE T OO BATHEDILRE (320t~ y TROGE), XFHHD 7 +—~< v Mld, BEEI
FAZINTWE F—FIFEMTHV, XF "% DERIIKZEIICLEDDOBREETNTOVRITT KD FH
Ao v 7F =37 +—<vy MELIEWEEZS Yy 75 BOHEL 5, HlXiE:

>>> print (' has quote types.' %
{'language': "Python", "number": 2})
Python has 002 quote types.

COBE, HEETE T A=<y MZEDTEVIT A (+ IEETRIEBMN T SN AS A XDV 2 R AL
370 5 TF),

T 5 7T TIORLET:

Flag | Bk

# | HOEHUC (TTERSIATVS) " o 2f0x7,

0" | BUERNCH L TE BRI X B 8T 4 O RITVE T,

— | BRANEEEFEICLET (10" RIS XGA, 0 B EEELET),

' (AR=R) FE EOEBTIEOBOGE. il —DAR=ARZETET (25 THROVHEIFAEL
FIRDET) .

| EHOEBICFFE T (' FE ) BNTET O RAR=RT 757 FEELET) .

WEEEEAHT (b, 1, £/ L) 265 2 L A TE 3755, Python TRAERWEDERINET, - DD,
Bl ZX %1d & %d 2 ZEfiTd,

2RLCTERD EHA,
72 %45 HHrHE
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2R LITIORLE S

'd' | S E 10 R
it | FFEAFE 10 #EREL

! | HEMRE 8 K, (1)
' | HROH - 1a' LALTH, (6)
x| BERE 16 M (L) 2)
X' | R E 16 8 (KoL) 2)
et | IEBERLOITEV NI (INTF) 3)
E' | SR OTE NI (KOLF) 3)
£ | 10 BN, 3)
| 10 RN (3)
gt | VB, HREERS 4 LU 3L R O B N R, 2L OBE | (4)

1203 10 #EREL
G| B INEURRL RS -4 DUE R 72 3R T 053RS, 2 SN D5E | (4)
1213 10 G,

o' | XF T (BBERR TR TN BT,

'v' | XFEH] (Python 7Y =2 b % repr() TEHLET), (5)
's' | XFH] (Python 7Y =2 b % str() TEHLET). (5)
'a' | 3XFH] (Python 7Y =27 b % ascii() TEHLET), (5)

A SRR S, RENSLFHIR TR L 1D E9,

ER:

(1) Mo zhE GRE: 27 57 # 2EH) 32 8 EBERTHEER (100') BEAOEFODHIIC
BAZhET,

(2) BlofREtsE G 26757 ¢ 2A) T2 16 SR RTHEN 0x' $713 10X (AT
37—y NUFEH x' b X CKELET) DIRIORFORCEAS LTS,

(3) ZoERic Lia, BEERICITEIMUESE TN, ZHUIZ DB T2 R WEGEEICH #E
Hahx7d,

BRI NS DRONTEERE L, ZDF 741 I 6 T,

(4) ZOHRIZLEB5E, ZHEER I3 MU S A OER L 13> TRRED 03I D Ran %
Y9

SSRGS ORI RO BN E L, ZDF 7 4L ME 6 T,
(5) BEEEAS N 7265, I N SCFICHID 3D B E T,
(6) PEP 237 2B LT E &,

Python SXFANIZHIRIVZ R S H@RDID 2 DT, %s ZHITHBWT '\0' 2XXFHDORIHEE L= DIZL %
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YA,

N—Pa v 3.1 TEE: i 1e50 2R 2 BIED %t 2D g ZHICES A o2k LT,

4.8

NATLFI—/r> X8 - bytes, bytearray, memoryview

NAFVTF—RZ2RET 270D a 7HAABINZ bytes BLY bytearray TT, ZHHIE, FD A F
VATY 227 POAEV AV —2ERT 2 IS 7 78R T 270D Ny 77> 7ntan 2HHT %
memoryview THR—FZNTVWET,

array EY 2 —ME, 32 €y MEHR IEEET54 (SREEIFENNERED & 5 REA T — 2D, FhERNZE
FeIdR—FLTVET,

481 XA bATDxok

bytes

EAA PORERY =7 Y RATT, 2L DAY Y —R7B AL ASCIH FFR bTYa—F 4

ZNR—=ZIZLTWS DT, bytes #7327 ME ASCII D7 — X I L TOAIMET 28O0 DX Y v
FERMEL TWT, XFHF TV 27 b eflDZ DR TEWTT,

class bytes([source[, encodz’ng[, errov"s] ] ])

F7. bytes V7 IVOMUILFHNI T IALIEERTT,. b 20 TV 7 4 v 7 AT ET
o YU NZ 4—1b:b'still allows embedded "double" quotes'
o XT7NZ %—b:Db"still allows embedded 'single' quotes".
e 3EEZ 4+ —P: b'''3 single quotes''', b"""3 double quotes"""

bytes U7 7L TE (Y—Ra—FDxra—7 4 Y Z7ICBFELR ) ASCIL XFDARFAENTVE
T, 127 KD KEWE%E bytes V7 I NMCEART 2 HEIEYUIR TRy — 7> =7 Y 22 ELRDEND
h¥ET,

XFEHNV T I7AEELEL, bytes YT A THr TV 74 v 7 ARHWTIRAY =7 Y —4 2V 2ADILHE
PENCT DN TEET, bytes YT 7 NLDEABRIERRP Y R—FINTVWRIRTF—TF > —Fr >
ZUZDWTHE strings R L TLZE W,

bytes U7 7L ¥ repr 171E ASCIT 7% X b2 R—RIZ L7 DTTA, bytes 7V =7 M, &
i3 0 <= x < 256 OHIPNIZINE 2 & 5 LB (ZOHIRICER L X5 235 L ValueError %4
LET) OARERY =7 VAL LTUHRDZEVE T, ZLDNAFV T 4=y FHASCII 7F X + %
TR LR 2R o TW D620 T F A MMET LI Y XL X o TRIEENZ2 DD, EEDAN
AFVTF=ZP—RICTFA MR TVEIDIF TRV ZHAT 2D D X IR ENE
L7z (fMIdEFEZFTICT XA MEMEZ LTV X% ASCH IEEHBRANL FVF =27 3 —< v MIXL
TITOe T —R2WET2IenHDET),

VT INPINT, EODPDITIET bytes 7027 b fES 2 e TEET:

o HHEXINLREED, 0 THD LN/ bytes 77 =7 b: bytes(10)

74
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o BEFD iterable 2 5: bytes(range(20))
o MEDONAFVTF=Zpo Ny 777 alTtat’—73: bytes(obj)
bytes BNV M4 YEIEDHSIRL TLZE W,

16 T 2 HTOBUIIEREIZ 1 N4 MHE T 27729, 16 BEEIANL F Y F—22RETI2HRN L
TILL LR TWET, - T, bytes BICIZZ DR TT — 2 Z2HARBTZ2DDBIMD T T AXY v
FAHHET,

classmethod fromhex (string)
D bytes DT FARXY v Fid, BRAONLXFINATY =7 b7 a—FLT bytes £ 7V =
YRR LET, ZNENDANSL Mo 16 #EE 2 HITRB L XTI 2HBELRITNERD £¢8
Ao ASCII ZHEEXFIIEH I N E T,

>>> bytes.fromhex('2Ef0 F1f2 ')
b' . \xfO\xf1\xf2'

N—a ¥y 3.7 TEHE: bytes. fromhex () [FXFINTDH 22EHTZT T ASCII OZEHAXFE
TERAX Y 792E518%DE L,

bytes 7 7Y =27 b &Z D 16 EXRFLICER T 270D, RMA & DEMRE—»H D $5,

hex( [sep[, bytes_per_sep] ] )
AVRARZARND 184 MIZDE 220 16 EHEED, XTFHA T 227 P 2IBELET,

>>> b'\xfO\xf1\xf2' .hex()
'fof1£2"'

If you want to make the hex string easier to read, you can specify a single character separator
sep parameter to include in the output. By default, this separator will be included between
each byte. A second optional bytes per sep parameter controls the spacing. Positive values

calculate the separator position from the right, negative values from the left.

>>> value = b'\xfO\xf1\xf2'
>>> value.hex('-"')

"fO-f1-£2'

>>> value.hex('_', 2)
"fO_f1£2!

>>> b'UUDDLRLRAB' .hex(' ', -4)

'55554444 4cb524cb2 4142

N— a v 3.5 Tl

N— a ¥ 3.8 TEH: bytes. hex () now supports optional sep and bytes per sep parameters

to insert separators between bytes in the hex output.

bytes A 7Y = 7 ME (R I MBlz) BEOD S — 5 Y RBDT, bytes A 7Y =27 b b IiIZDWT, b[0] 3%
Bz, b[0:1] ZRX 1 @ bytes A7V =27 MR D ET, (ZOEEEX. XFINIHT 24T v 7R
BEDBATARBES 1 OXFHNZRT DL MR TT, )
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bytes 72 =27 D repr HIIZV 77K (b'...") 127D 3, bytes([46, 46, 46]) KR DEX
LD BDERBEIZ VDS TT, bytes 772 =7 MIWDOTH list(b) TEHEDY X MEBTEF T,

4.8.2 bytearray 771V b+

bytearray 7Y =7 M bytes A 7Y =7 PDA[ERAN—=T a T,

class bytearray([sour’ce[7 encodz’ng[, errors] ] ])
bytearray ICEHD VY 7 7 UEIER VDT, aYRA M7 7 X &2 o TERL 3

o ZBDA VYRRV A%ES: bytearray()

e FESHEEZD 0 TH® ML Y 2X Y 275 bytearray(10)

o B D iterable 7 5: bytearray(range(20))

o WEDAALFVF—ZnbN Ny 77 7abalz@LTat—3 %: bytearray(b'Hi!")

bytearray 472 =7 MERIZRDT, bytes & bytearray DIRIE THRHIN TS bytes +7 =2
h 2 HFOBIEICINAZ T, mutable > —7 Y AEEB I R—FLTOVE T,

bytearray BV b A YEABB B TIZE W,

16 HEET 2 HTOBUIIERMIZ 1 N4 MTHHE T 27290, 16 ERBIEAAS F IV TF—RERHET B L
TILL LR TWE T, > T, bytearray BUZIZZ DR TT — X EHA D 2D DBIMD 7 T A X
Vv RWBHHET,

classmethod fromhex(string)
ZD bytearray DT 7 AXAY v R, HRAONLXTFINA T =7 M%7 a3 — F LT bytearray
FT7T 27 bRIBLET, TNETRDANA M 16 HEH 2 HTTRE L 72 CFFRHEE LRI R
D E¥ Ao ASCII ZZHXFITEHENE T,

>>> bytearray.fromhex('2Ef0 F1f2 ')
bytearray(b'.\xf0O\xf1\xf2')

N—= ar 3.7 TEHE: bytearray. fromhez () FXFINH 22EH721T T ASCII DZ%EH
XFRTEAF Yy T T5 X512k hF L,

bytearray A 7Y =2 b2 Z D 16 #ERFLITEH T 272D, KA E OLHEEDH D £3,

hex( [sep[, bytesfper;sep] ] )
AVRARYAND 184 MiZOE 220 16 ER-E &L, XFHA T =27 P RIBLET,

>>> bytearray(b'\xf0\xf1\xf2') .hex()
'f0f1£2"

N—a v 3.5 TE.

N— a Yy 3.8 TEHE: Similar to bytes.hez (), bytearray.hex() now supports optional sep

and bytes per_sep parameters to insert separators between bytes in the hex output.
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bytearray A 7Y = 7 MIBEDOI —F VR (VA DX S5 HHD) DT, bytearray A 732 b biZD
WT, b[0] FEEICAZ D, b[0:1] ZEX 1 D bytearray A 7Y =27 MZiRD 3, (24U, XFFITBW
TA VTV ABEDATAADEZ 1 OXFHNZERTO MBI TT, )

bytearray + 7Y = 27 F DRI NS DY T I AENX (bytearray(b'...")) ZHHL £, Zhid
bytearray([46, 46, 46]) R E¥DHR LD HHEFRENZ VWO TT, bytearray 7Y =27 FIWVWDT
b list(b) TEHODY X MTERTEET,

4.8.3 bytes ¢ bytearray DIZ{E

bytes ¥ bytearray (&ili /7t —fiED > —7 Y ZIBE E K- LTVWET, £/, WAL D bytes-like object
EYR—PLTOVEREEDOA T 27 M RBIHEET S22 dTEET, ZOFMHEICED bytes &
bytearray Z HHICIEETH LTI —2_ I T I RAWI 2 A TEET, L2 L. BIEOHRDA T =7
M3 Z DEEDIAFPITIRIFT 2 28I D 9,

ER: CFHND XY v F358E LT bytes ZZ IRV O L FBL bytes 73 x 2 b bytearray #
T2 bDXAYy FIZE5IEE LTXFHN RN ERA, FIZIEX, UTOXSELRITIUIRD FEA:

a = "abc"

b = a.replace("a", "f")
B

a = b"abc"

b = a.replace(b"a", b"f")

WL DOHD bytes & bytearray D#{EIFX ASCII & EftEDH 24 F VU 7 4 —< v bBMEDN TV 2 L RE
LTVWETDT, 74—~y FORHABRANL F U F =X L THES Z 2 I138ETF2XETT, 25 LRI
DOWTIEL T CHAL 3.

FIR: 25D ASCII R—ZXDEE Z 5T ASCII R—ZXATIERWAL FYVF—22EET 22, T—&
PHWET AL DD T,

LT @ bytes BE U bytearray 773227 FDXY v RiE, FEDOANAL FVF =R LU THATE £,

bytes.count(sub[, start[, end] ])

bytearray.count(sub[, start[, end] ])
[start, end| DEPIZ, TP —7 Y R sub HEEETHIRT 2EHERL X5, 47> a V518 start
BEY end FZRAFA ZAKELLFAL &5 ITREINE T,

MBI RDER > — 7 > A&, AEED bytes-like object 721 0 705 255 OHFADERICTEE T,

If sub is empty, returns the number of empty slices between characters which is the length of the

bytes object plus one.
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N—=ary 33 TEH: Fn>—r AL TO0 25 255 OHMHDOEKHZIFHNS X512 %

bytes.removeprefix (prefir, /)

bytearray.removeprefix (prefiz, /)

NY F Y —F =X FH| prefic T E 5255, bytes[len(prefix):] ®#iRLEFT, ZhlHN0HE
B TLONA F V) —=F—=XDav—%RLET:

>>> b'TestHook'.removeprefix(b'Test')
b'Hook'
>>> b'BaseTestCase'.removeprefix(b'Test"')

b'BaseTestCase'

prefiz 1. fERED bytes-like object ITTEFE T,

EM: bytearray DIDX Y v RidA L —ZATEENE LEEA - ~UEBENGETDH, Hi
MLV T7o =7 MEERLET,

N— ar 3.9 TE.

bytes.removesuffix(suffiz, /)

bytearray.removesuffix (suffiz, /)

NAF V=T = ZDFH suffic THEDD. suffiv DZETROWIGS, bytes[:-len(suffix)] ZiKRL
£3, ThUHNDEE, TONL F ) —F—ZDav—%2RLET:

>>> b'MiscTests'.removesuffix(b'Tests')
b'Misc'
>>> b'TmpDirMixin'.removesuffix(b'Tests')

b'TmpDirMixin'

suffiz &, EED bytes-like object I TEFE T,

AR bytearray DZD XY v RigA ¥ L —XATREENE LERA - —UIELENHETD, HiC
LA 7o bRERLET,

N—=a v 3.9 THEm.

bytes.decode (encoding="utf-8’, errors="strict’)

bytearray.decode (encoding="utf-8’, errors=’strict’)

Return the bytes decoded to a str.

encoding D7 7 4L MHEZ 'utf-8' TT; HEERIRERMEICOVWTIE BEIYO—T 17 2ZHL
TLZZNW,

errors controls how decoding errors are handled. If 'strict' (the default), a UnicodeError

exception is raised. Other possible values are 'ignore', 'replace', and any other name registered
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via codecs.register_error(). See TZ—/\> F 3 for details.

For performance reasons, the value of errors is not checked for validity unless a decoding error

actually occurs, Python FAFE— F is enabled or a debug build is used.

ER: 518 encoding % str WZIET & bytes-like object ZTEBEF I — RT3 B TEET, 2% D,
—IFFiV72 bytes % bytearray * 7Y = 7 M RMEN T ALEEFDH D FH A,

N—Tar 3.1 TEH: F—U—F5|OPR—r8MEhFE L

N—=Y a ¥ 3.9 TEHE: errors 5IOMEIX Python FAHEE—F & TNy 7E—F TFzv 7303
XD EL%,

bytes.endswith(sujﬁa:[, start[, end] ])

bytearray.endswith(suﬁiz[, start[, end] ])
NAFV T =2 PEEENT suffic THDZ5HEX True . £ 5 TRIFNUL False IRL £ 35,
suffir RO ZWEROBEEED R IV THIHEOERTA, 72 a>dD start BIEEINTWVWEE
B, ZONEISHEEBLET, 7> 23>0 end PIEEINTWBEE, ZOMETHIEREK
TLET,

BN ROFEERE (BB ) &, EED bytes-like object \ITTEET,

bytes.find(sub[, start[, end] ])

bytearray.find(sub[7 start[, end] ])
A7 4 R slstart:end] KT =7 VR sub DEENDIHE. T—XHDOZED sub DI/hDA >~
T RARRLET, A7 a V5 start BEY end 3R T A4 ARG L FRRICHREINE T, sub B3
Rohroiprolfa, -1 ZIBLE T,

MBI RDERG > — 7 > A&, AEED bytes-like object 721 0 705 255 OHFFADOER I TEE T,

ER: find() XY v RiE. sub OMBEHD 72V FIZDOARES NETT, sub HEEH T (FRIE:
BEZOLIFEXDI|Y IELKBETY =7 Y R) THE0E S DA ZHNZITE, in HEFZ2H T
NPARF

>>> b'Py' in b'Python'

True

N—Tar 33 TEH: oy —Fr A2 LT0 25 255 OHFADEELZIFHNZ X512k %
L7,

bytes.index(sub[, start[, end] ])
bytearray.index(sub[, start[, end] ])
find() BT, TR =7 Y ADBROD SR o158 ValueError &ML E T,

MBS RDERT S — & > AF. BB D bytes-like object £721% 0 205 255 OHPHDERICTE F T,
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N—Val 33 TEHE: oo —r 22 LTO0 75 255 OHFAOEMDZIFTENS XS5k
L7

bytes.join(iterable)

bytearray. join(iterable)
iterable DAL F V) F— R EFES L= bytes £721% bytearray A 7Y =7 b EIRL 3, iterable I
str X7 =7 MR bytes-like objects TEZRWVEXREENTWVWBIHA. TypeError BEHINE
T BRBEHZAMOLAL—KIZ, ZOXY v FERMHEET 2 bytes £721F bytearray £ 7Y =7 + iz
DE9,

static bytes.maketrans(from, to)

static bytearray.maketrans(from, to)
ZORIR Y v Rid, bytes.translate() WCHETDICH LA T — TV ERLET, ZOT -7
. from HDENL b2 to DEICHMEBEIZH DL My YT LET, from & to ldHAF L BFEL
E XD bytes-like objects THRIFNIZRD THA,

N—a r 3.1 Tl

bytes.partition(sep)

bytearray.partition(sep)
REID sep PBRANCHHIHTAMNETS =7 Y REDE L, 3 BEREOX IV ERLET, X TILOHNE
. RYID OFiDE . ZORYID AT Y =7 b ERIEZED bytearray O a b —, ZLTRYIH D%
HOITT, b LEYIDBRODSRFIUE, ZTMIRBITOS —F Y ADabv—t, ZOHRAIT
DDZED bytes T2k bytearray 4 7Y =2 A D F5,

MET XD 2 LT, FED bytes-like object ZIEETEE T,

bytes.replace(old, new[, count])

bytearray.replace(old, new[ count])
s —or YR old 2T new WEB LY —F Y RERLET, &7 a V58 count D52 Hh
TWBEGE. LD S count D old 72 2 EHL £3,

MRTE2HD7S— 7 Y ABIUOBEBEEOEH TS —7 A8 LTE, EED bytes-like object ZIEETE
\i\j—o

AMR: bytearray DZ DX Y v RidA ¥ 7L —XTIEFENE LEEBA - —UEPENBETH, FiC
HLnwAT7 27 FVREKRLET,

bytes.rfind(sub[, start[, end] ])

bytearray.rfind(sub[ start[ end”)
= YA DM s[start:end] 1T sub BEEFNDZHE. ZTORKDA VT v 7 AZBRLET, F
7Y a VEIE start B end 3R T4 ARG FRRICHER SN E T, sub RO R o 5E
-1 ZRL %9,

MBEMNROET > — 7 > A&, EED bytes-like object F£721% 0 205 255 OHPFHDOEIICTEE T,

N—=Yay 33 TEH: §n>—r YA LTO0 55 255 OHIHDOREKMSZIFEND X512k %
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L7

bytes.rindex(sub[, start[, end] ])
bytearray.rindex(sub[, start[ end] ])
rfind() LFRBRTTH, S —r YR sub BROD SR> 1258 ValueError XML E T,

MBEMNROET > — 7 > A&, EED bytes-like object F£721% 0 205 255 OHFFHDOFEEICTEE T,

N—Tay 3.3 TEH: S —r >R LT0 25 255 OHIFHOEBBZITHNS X51Ikhh %
L7

bytes.rpartition(sep)

bytearray.rpartition(sep)
Split the sequence at the last occurrence of sep, and return a 3-tuple containing the part before
the separator, the separator itself or its bytearray copy, and the part after the separator. If the
separator is not found, return a 3-tuple containing two empty bytes or bytearray objects, followed

by a copy of the original sequence.
MBETHRXYID & LT, (EED bytes-like object ZHEETEE T,

bytes.startswith(preﬁx[, start[, end] ])

bytearray.start‘.swit‘.h(preﬁ:z:[7 start[, end] ])
NAF VT =ZPEESINT prefiz TIHE 2581F True . £ 5 TRIINIL False ZIRL 7,
prefiz W E RO WEROBEEDO X IV THHBWERA, 72 a > D start BIREINTWEY
By ZTONEISHEEHBLET, 7> a>D end PIEEINTWBIHE, ZOMETHIEREK
TLET,

RN ROIEIE (HEBT]) &, FEED bytes-like object T TEEX T,

bytes.translate (table, /, delete=b")

bytearray.translate(table, /, delete=b")
A7 a VI delete 1ZHNZ TRXTDONA PRIREL, Kolend 25N ZEHT — TN
MoTwy S L. NA MRS MIHIA T 27 bDaAV—%RLET, BT —T7MITES 256
DA BMA T =7 FTRIFUIRD FE A,

T — T NVDIERIZ, bytes.maketrans() XV v FEHS b TEXET,

X2 HIBRS 2721 OZEHITIE. table 51%% None IZEE L TL EE W

>>> b'read this short text'.translate(None, b'aeiou')

b'rd ths shrt txt'

N—Tay 3.6 TEHE: delete 3F—7— F5|1H ¥ L TEERMREICRD L=,

LT ® bytes B XU bytearray 7= 27 bD XY v Rk, ASCII L EfEDH Z N4 FV 7 3 —< v b33
HEHNTVD LAREL TWE A, BRI 2IEETEEREDOANA F V) F—RICHATEET, &b, Z
D> a v THMNT S bytearray DAY v RIFTRTA YT —RATEE T . HiLnF 7o v 24k
ML E3,

bytes.center (width [, fillbyte ] )
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bytearray.center (width [, ﬁllbyte] )

EX width OFRFREINS—r Y ADaC—%RLET, 8T 4 ¥ 7 fillbyte THHE X NIME
(77 4 FTIE ASCII ZAR—R) MEONE T, bytes F 7V =7 + DA, width ¥ len(s) LT
BROTLDY —r Y ADPIBRENET,

AMR: bytearray DZ DX Y v FidA ¥ 7L —XTIEFENE LEEBA - —UEIENBETH, FiC
LA T7 27 FREKRLETD,

bytes. ljust (width|, fillbyte|)
bytearray.ljust (width [, ﬁllbyte] )

EX width OEF®EEIN Y= Y ADaV¥—%2BRLET, T 4 Y72 fillbyte THHE I NIE
(77 4 T ASCIL AR—R) BMEDONE T, bytes A7 =7 FDIFE. width 73 len(s) LUT
ROTEDS —T7 Y ADREINE T,

AMR: bytearray DZ DX Y v FidA ¥ 7L —XTIEFENE LEEBA - —UEPIENBETDH, FiC
HlnwAr7o 27 b RERLETD,

bytes. lstrip([chars])

bytearray.lstrip( [chars ] )

FHEP SREDANA MEZRE LA —2IRLE T, 518 chars 3BREZINZ N4 MEOEEZIE
ETBHENL TV =T Y RATT — ZOARNX, ZDXY v FAEEE ASCII SEFFIicwf LTbh
5 ZLICHRLTWE T, chars D3EIE X 50> None DIFE. ASCII DZEAXF (FRIE: ZZHXFED
ERIZOWTIX bytearray. isspace() SR BEREZINE T, BB chars 518y —E 3 2 H5HE
DREZINZDTIE R, ZHUTEENI AL POHAEOEETOREINET:

>>> b'  spacious '.lstrip(Q)
b'spacious !
>>> b'www.example.com'.lstrip(b'cmowz. ")

b'example.com'

The binary sequence of byte values to remove may be any bytes-like object. See removeprefiz ()
for a method that will remove a single prefix string rather than all of a set of characters. For

example:

>>> b'Arthur: three!'.lstrip(b'Arthur: ')
b'ee!'

>>> b'Arthur: three!'.removeprefix(b'Arthur: ')
b'three!'’

A bytearray DIDX Y v RidA L —ZATEENE LEEA - —UEBENGETDH, Hi
LA 7o bEERLET,
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bytes.rjust(width[, ﬁllbyte])

bytearray.rjust (width [, ﬁllbyte] )
EX width OFHFEEIN2 =T Y RADaV¥—%2BRLET, 8T 4 Y 72X fillbyte THHESI NI E
(77 4 FTIE ASCIL AR—X) BMEONE T, bytes 77 =2 M DFE. width 73 1len(s) KT
BROTLDS =7 VAR EINET,

FMR: bytearray DI DAY v FidA4 ¥ L —ATREE LERA - —UIZLPEWNESETH, EIZ
LA T7o 27 v RERLET,

bytes.rsplit (sep=None, maxsplit=- 1)

bytearray.rsplit(sep=None, maxsplit=- 1)
sep ZXYIH x LT, RCEDETY =57 Y RZHEILE T, mazsplit BEZbNHE. =7 VR
D B D HHA mazsplit BI72F 7 EZITVE T, sep DHEE SN TWRWD None D ¥ F, ASCII
AN TFOMABEHOETHEON IS —r YAFTNTHRYID e e h 3, AhromElLTnlze
ZERIFIR. rsplit O IFRIFEFEL KBRS split () ERFRICIRS EEV K5,

bytes.rstrip([chars])

bytearray.rstrip( [chars] )
KEDOREDANA MEZIRELaC—%2RLET, 518 chars I3FREINZ 1 MEORE %S
ETENALFVS—=F VY ATT — ZOAHENE. ZDOXY v RPEHFIT ASCIT SCFFN LTfibi
% ZEICHPRLTWE T, chars HEIEE 15D None D&, ASCIL OZEH ST (FRIE: ZHTFOD
ERIZOWTIX bytearray. isspace() SR BEREZINE T, BE chars 518 —E T 2 HEH
DRESINZDTIE R, ZHUTEENI AL POHAEGOEETOREINET:

>>> b'  spacious '.rstrip()
b' spacious'
>>> b'mississippi'.rstrip(b'ipz')

b'mississ’'

The binary sequence of byte values to remove may be any bytes-like object. See removesuffiz ()
for a method that will remove a single suffix string rather than all of a set of characters. For

example:

>>> b'Monty Python'.rstrip(b' Python')

b'M'

>>> b'Monty Python'.removesuffix(b' Python')
b'Monty'

A bytearray DIDX Y v RidA L —ZATEENE LEEA - —UIEBENGETDH, HiZ
LA 7o M EERLET,

bytes.split(sep=None, mazxsplit=- 1)
bytearray.split (sep=None, mazsplit=- 1)
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BhH. =7 Y AD K OK mazxsplit BI7ZGREEITOET (LMo THRREO Y R+ OEHEHK
3R T maxsplit+1 127 D ¥£9 ), mazsplit BHEEZ N TRV -1 D &, 5EH D EEICHIFRIX
HYEHA (ATREAZIHESNET),

sep WEZ oM GG, @it LEXY DAL MEZF DT, ZOEDY -7 Y 22X o
TWa el hEs BlZXv',,2" .split(d',") & [b'l', b'', b'2'] ZRLET), 51
sep BB PO =7 Y RAIHTEET (FlRIF b'1<>2<>3" .split(b'<>") & [b'1', b'2",
b'3'] ZIRLET), DI —Fr A2 nHToL, BETL2ATO 27 PORIZKoT [b''] ¥
[bytearray(b'')] 2R D EF, 518 sep ITiE. HHW S bytes-like object ZHEETEZE T,

Bl z213:

>>> b'1,2,3"'.split(b',")

[b'1', b'2', b'3']

>>> b'1,2,3"'.split(b',', maxsplit=1)
[b'1', b'2,3']

>>> b'1,2,,3," .split(b',")

[b'1', b'2', b'', b'3', b'']

sep DHEEZINTWVWAR WD None DIFHE, B2 75EN 71TV XA BEHAINE T, #iEid 5 ASCII
ZEAXTROEDODRYID L AR IR, /2y —7 Y ZADRESRPKRBICEADL D > Td, HERORAP
BRRRIZEDS —r Y AFEENFERA, Lo TRYY Z2IEERTICEDY — & 2% ASCII Z2H
XFERFO =7 2208550, [1 PRINET,

Bl 213

>>> b'1l 2 3'.split()

[b'1', b'2', b'3']

>>> b'l 2 3'.split(maxsplit=1)
[b'1', b'2 3']

>>>b' 1 2 3 '.split(Q
[b'1', b'2', b'3']

bytes. strip([chars])

bytearray.strip( [chars] )

HEBLXUOREP OFRED AL MEZRE LA —2IR L E3, 518 chars 3BREZI N 24 M
DEREBEIEETHIANAL TV —F Y RATT — ZOH/HENE, ZDXY v FA#EEIX ASCII SXFFNTxt
LTfEbDbNS ZEICHRLTWE T, chars BEIE S22 None DI5E. ASCII DZEHF (ARTE:
ZEAXFDERIIOVWTIX bytearray. isspace() ZZMR) BRESINE T, KRB chars 518 —K
AR S X CEEFIRESIN 20 TIIRL. ZRUTEENZ N1 FOAGDERTHREEA
£

>>> b! spacious ".strip()
b'spacious'
>>> b'www.example.com'.strip(b'cmowz."')

b'example'

BREMRDAL MEEELNAL F VY —7 2 22, EED bytes-like object BT TEE T,
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AMR: bytearray DZ DX Y v FidA ¥ 7L —XTIEFENE LEEBA - — U IENBETH, FiC
HLnwAT7 27 FEREKRLET,

YT D bytes 8 XU bytearray 77 =2 bD XY v Rid ASCII L E# kD H 24 FV 7 4 —< v I3
FEONTVEERELTED, FEDOAAL F VT =R L THAITARNETED D FVA, BB, Z0t2
> a YT T % bytearray DX Y v RIFTRTA YT L —XTEMEET . HiLnwA 72 =7 P 2ERL
S

bytes.capitalize()

bytearray.capitalize()
B4 M ASCI XXFERRL T, BAID N4 P2 RKXFIZL, B 2N FII Ly =7 v 2D a
Y—%2iIR L £7, ASCII ¥ T Zino A MEZ, ZEINEEA,

A bytearray DIDX Y v RidA L —ZATEENE LEEA - —EBENGETDH, HiZ
LA 7o bEERLET,

bytes.expandtabs (tabsize=8)

bytearray.expandtabs ({absize=8)
Mi (column) fi7{& ¥ 457 X /= & TR (tab size) IS LU T, ®TD ASCI 2 7 XF% 1 2L LD
ASCII AR—ZAXFICE R L7z —r Y ADa¥—2ELET, I IT tabsize N4 b T DHALER
ZTMEELET (774 METH S 8 DIE. X 7ALEIZ 0 HTH. 8 HTH. 16 HTH. i TnE
£9) T URARRMTZIIHoT, FIBMMEZERICHREL, ¥—F Y R% 1 N b FD
PHATNEET, b LA MES ASCIL X 70F (b'\t') THIUD. BHIESKD X 7B —5
T2FT 1 OUED ASCH AR—ZAXFRMRO Y — 7 Y ZHHEALTWE LT (ASCIL X 7 XF
HRZa—LEEA). b LA MED ASCII SATXF (b'\n' HLLIE b'\r') THIUI, ZDF
Fav— L7z ETHNMIEZ 012V Yy PLET, ZOMOAS MEZOWTEEELEFICaL—L,
ZDONA MEDOFIRO ST GRIE: £, FARkY) KBOL TBIELZ 1 SHEMEE £

>>> b'01\t012\t0123\t01234" . expandtabs ()
b'01 012 0123 01234'

>>> b'01\t012\t0123\t01234 "' . expandtabs (4)
b'01 012 0123 01234'

FR: bytearray DI DAY v FidA4 ¥ L —ATREE LEHA - —UIZBLPEWNESETDH, EIZ
LA T7o 27 v EERLET,

bytes.isalnum()

bytearray.isalnum()
=T Y AMBETIRL, HORTONA MEHM ASCIL XFDT L7 7 RNy P EREBHFTH 256
& True %, %5 TRIFNIUE False ZIRLE T, TIZTD ASCIL XFDOT7 LT 7Ry bld>—7
VA b'abcdefghijklmnopqrstuvwxyzABCDEFGHI JKLMNOPQRSTUVWXYZ' IZE EN 5 N1 METT,
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ASCII XFOF XX b'0123456789" ICE&EN B4 METT,

Bz

>>> b'ABCabcl'.isalnum()
True

>>> b'ABC abcl'.isalnum()
False

bytes.isalpha()

bytearray.isalpha()

= VAPETHRL, POETDOANA MED ASCIL XFDOT7NLT7 7Ry FTH3HEE True
., FO5TRITINIE False ZIRLFET, ZZTD ASCII XFDTNLT7 7Ry F2ldd—4r v &
b'abcdefghijklmnopgrstuvwxyzABCDEFGHI JKLMNOPQRSTUVWXYZ' IZ& N % N4 METT,

Bl 213

>>> b'ABCabc'.isalpha()
True
>>> b'ABCabcl'.isalpha()

False

bytes.isascii()

bytearray.isascii()

ST VAMETH DB, =TV ADETDONA FH ASCII TH 35512 True . ZHLISN DY
A1 False I RLF 3, ASCII N4 Mk 0-0x7F O#FFICH D £3,

N—Tar 3.7 TEM.

bytes.isdigit ()

bytearray.isdigit()

= VAMETIL, POETDONA MED ASCILI XFOBFTH 3%5E1% True &, D TRIT
UL False #IBL FF, ZZTD ASCII XFDEF L1 b'0123456789' IZ&FN B4 METT,

I Z 4

>>> b'1234"' .isdigit ()
True
>>> b'1.23".isdigit ()

False

bytes.islower ()

bytearray.islower ()

= Y AFUTNLFET VT 7 Xy F D ASCIL XFEB =D EH D, BORLFTNT 7Ry b D
ASCII XFD—D b NG EIZ True ZIRL E 5, £ 5 TRIFIUL False ZIRL X5,

Bl 213

>>> b'hello world'.islower()

True

RDOR=I 1% L)
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(FiDR— 25 D %)

>>> b'Hello world'.islower()

False

Z ZTO/NLFED ASCIT XF 2 iE b'abcdefghi jklmnopqrstuvwxyz' ICEZEN 554 METT, ¥
72 R F D ASCII X ¥ 1% b' ABCDEFGHIJKLMNOPQRSTUVWXYZ' IZ&EN 24 METT,

bytes.isspace()

bytearray.isspace()
= VAPRETIRL . POETDONRAL MED ASCIL ZEAXXFETH 5 5BE1F True . £ TRIN
¥ False iR L¥F, ZIZTOD ASCII ZZEHXF L IE>—4 YA b' \t\n\r\x0b\f' IZ&EN 3 A
METT (PARAR=Z X7 G474 =R Fr VoIV R—V FEEXT, 7+—L74—F),

bytes.istitle()

bytearray.istitle()
= Y ANZETRHEL, 2D ASCH DX A b7 —ZAXFHNTI2 > TV S HEE True 2. £ 5 TH
JAUE False ZIRLE 3, (&4 Mo — AT DEFRITOWTIE bytes. title() ZBMLTK
7ZE W,

I Z 4

>>> b'Hello World'.istitle()
True
>>> b'Hello world'.istitle()

False

bytes.isupper ()

bytearray.isupper ()
=T Y AHICRILTF TN T 7 Xy D ASCIL XFHR—DUU LD D, O/NFTNT 7 Xy bD
ASCII XA —D b NG EIC True ZIRL 5, £ 5 TRIFNUL False ZIRL 7,

Bl Z 1

>>> b'HELLO WORLD'.isupper()
True
>>> b'Hello world'.isupper()
False

ZZTO/NXFD ASCIL XF L X b'abcdefghijklmnopgrstuvwxyz' ICEZEH S N1 METT, ¥
72 RXF D ASCII SZF ¥ 1% b' ABCDEFGHIJKLMNOPQRSTUVWXYZ' IC&FN 24 METT,

bytes.lower ()

bytearray.lower ()
=T VARZEENZRKLFET LT 7Ry D ASCIL XFERTNIFT LT 7Ry MIEHL
Y= rRADaA¥-%RLET,

Bl 213

4.8. NAFU>—4 > RB - bytes, bytearray, memoryview 87



The Python Library Reference, V) —X 3.10.13

>>> b'Hello World'.lower()
b'hello world'

Z ZTO/PXFD ASCIL XF 21X b'abedefghi jklmnopqrstuvwxyz' ICE N5 814 METT, ¥
7= RF D ASCII X ¢ 13 b' ABCDEFGHI JKLMNOPQRSTUVWXYZ' I2&F N3 N4 METT,

AMR: bytearray DZ DX Y v RidA ¥ 7L —XTIEFENE LEEBA - —UEPENBETH., FiC
HLnwAT7 27 FEREKRLETD,

bytes.splitlines (keepends=Fualse)

bytearray.splitlines (keepends=False)
NAF V=5 2% ASCIL OEATa— FTHEIL, T2V A MILTRLES, ZOXYy Fid
universal newlines 7 78 —F TITZ2 7 EI L £ 5, keepends 5|1 BUCEL 52 G E& 2R E, dfTa—
FIEHEROV Z MZEENFTH A

I Z 4

>>> b'ab c\n\nde fg\rkl\r\n'.splitlines()

[b'ab c¢', b'', b'de fg', b'kl']

>>> b'ab c\n\nde fg\rkl\r\n'.splitlines(keepends=True)
[b'ab c\n', b'\n', b'de fg\r', b'kl\r\n']

split() Yl3E - T, B —F Y ARHLTREYID sep ZHEZTHUOHTEEDOY R M Z2KRL X T,
Fhy—r Y ARRBIEITa— F2d 256, (R 20821227035 % 2 I3HME ) ROBAT
PEBT DD FHA:

>>> b"".split(b'\n'), b"Two lines\n".split(b'\n')
([b''], [b'Two lines', b''])

>>> b"".splitlines(), b"One line\n".splitlines()
([], [b'One line'l)

bytes.swapcase ()

bytearray.swapcase()
=T VRARZEENDZNILFTINT 7Ry PO ASCIL LFEETRXFT VT 7Ry MIEBRL, &
IR FTNT 7Ry P RFEKINCFETNT 7Ry MCER LIS —r Y 2Dab—2iRLET,

31 Z 4

>>> b'Hello World'.swapcase()
b'hELLO wORLD'

Z ZTO/NLFED ASCIL XF 21X b'abcdefghi jklmnopqrstuvwxyz' ICE N5 814 METT, ¥
7o RXFD ASCIL 37 213 b' ABCDEFGHIJKLMNOPQRSTUVWXYZ' IC& £ % N4 MET T,

str.swapcase() LIFE W, XA FYN=Y a3 >»DIH5TIX bin.swapcase() .swapcase() ==
bin ZVHICW D LB T3, —MAYIZ Unicode XF DR F/NCFZEBUINIFHITIZD D TR/ A D
_ ASCII X+ DEGEIHFRAITE,
88 %45 HAIAHE
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AMR: bytearray DZ DX Y v FidA ¥ 7L —XTIEFENE LEEBA - — U IENBETH, FiC
HLnwAT7 27 FEREKRLET,

bytes.title()

bytearray.title()

RA MV =2 LIENAL F U= 2BRLET, BARNIZ, SEENAXFET LI 7Ry b
D ASCII XFTHED., OB D DXFEINLFETILT 7Ry MZRoTWBY—F VAMED £75,
KXZNLFED XD N AL MEIZOWTIEHEEINTZOE IR 3,

B Z 4

>>> b'Hello world'.title()
b'Hello World'

Z ZTO/PXFD ASCII XF 21X b'abecdefghi jklmnopqrstuvwxyz' IZE N5 81 METT, ¥
7= RLFD ASCII X ¥ 13 b' ABCDEFGHIJKLMNOPQRSTUVWXYZ' IC&EN B NS METY, ZOMoD
NA MEIZDWTIE, KFDIXFORFNEH D 1A

D7V ALF, B LEXFOEEID WS, SiEL S LBMAREEOEREHVE T,
CDERIFZZ L DIRWTIES TLBEL T T, EHESCHTERDO 7 RA b 7 4 BHFEDERICH -
TLEWV, HADOEREELNLZWVIEELD D T

>>> b"they're bill's friends from the UK".title()
b"They'Re Bill'S Friends From The Uk"

EHEHAZMES CL TP RA MR 7 4 IS TEET:

>>> import re
>>> def titlecase(s):
return re.sub(rb"[A-Za-z]+('[A-Za-z]+)7",
lambda mo: mo.group(0) [0:1] .upper() +
mo.group(0) [1:].1lower(),
s)

>>> titlecase(b"they're bill's friends.")
b"They're Bill's Friends."

FER: bytearray DI DAY v FidA4 ¥ L —ATRENE LEHA - —UIZLPEWEETDH, I
LA T7o 27 v EERLET,

bytes.upper ()

bytearray.upper ()

ST VRAREENBINXFETILT 7Ry D ASCI XFEETRKLETNT 7Ry MIEHL -
= A0 av—wRLET,
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I Z 4

>>> b'Hello World'.upper()
b'HELLO WORLD'

Z ZTO/INLFD ASCII XF ik b'abcdefghi jklmnopgrstuvuxyz' IR ENE A METT, F
7= RKSLF D ASCII X ¥ 13 b' ABCDEFGHI JKLMNOPQRSTUVWXYZ' I2&F N B3 N4 METT,

AMR: bytearray DZ DX Y v FidA ¥ L —XTIERENE LEEBA - —UEIENBETH., FiC
LA 7Y 27 v EERLET,

bytes.zfill (width)

bytearray.zfill (width)
RED width 12742 &5 ASCII b'0' TEFEO LS —Fr Y 2A0av— 2R L %5, KHEHSFSEHE
FE(b'+'/b'=") Zo/BE. b0 BRABORITIERL B IKHAINE T, bytes £ 7V =7 O
A width 7% len(seq) LT THIUITLD S —F7 VAR D £5,

I Z 4

>>> pb"42" . z£fil1(5)
b'00042'
>>> b"-42".z£fil11(5)
b'-0042'

EM: bytearray DIDX Y v RidA L —ZATEENE LEEA - —TEBENGETDH, HiZ
LA 7o bEERLET,

4.8.4 printf 2L TD bytes DEIIL

AR I TBRZEFACHEBEICIRA LA DH D IEEVOTI R > TWET (X APEEZIELAL
KRTERVARY ) b LERT IHEB KX TAREHENS LOLRZWEGEE, Zhe X 7 Mcd L51CLTLE
ISR

bytes # 7> =2 b (bytes/bytearray) IZII[EH DIRME: ) HET (£ an) BHHFT, ZOHEHEFIE
bytes @ FRt F7-1% M HET L SMHIINE T, format % values (formal & bytes A 727 M) &
35, format PO Y EHIEEIL values PO Ol EF 20 LOBERETEBENET, ZOEER C
SREICBIF S sprintf ) IPTHWET,

format BE—DEIELHLER LRV E. values 1IZX TNV TRBVE—DA TP =27 F THIED D A
ZHLNDEGE. values 1ZERS —r > 2 GREE: ZOFITD format ) HTIEEXINIEH ¥ IEREICF UK
DELERBBR TS, WDvy Uy FROF TS 22 b (7 ¥ 2IEFE) THIIUEED 8 A

90 % 4 5 HHAHE



The Python Library Reference, V1) —X 3.10.13

—ODEHHEEFIZ 2 $ B ZNUA LD F 2 EA, ZOMBERIUAT RS20 £305, RLULIEICHBL
BRI D FRA:

1.

2.

6.

7.

HBEFORMBERT T "% o
Ry T¥R— (AT ay), FFENTH - 73FHH 578D 3 (21 (somename)) ,
757 (XA T ay), ~EHOZEHROMRICHEL £T,

BINDT7 4 =)V RIE (AT ay), '*' (FRAXVRY) RIEELHE. EBROXTFHIED values X
TNDRDBEHZED AN ENE T, X TNV T 4 =V RIESR T T a > OREEIEE DRI
L7znWA T2 7 BB LI ICLET,

FBE (X7>av), '.' (Fy M) LZ0RICHSBETEZONET, '*x' (FTRXVARY) ZIEEL
72356, FBEOHIENZ values B TLVDRDBEEPSFHAHNINT T, X IV ERTEDRICER
L7WEDL B E512LET,

FERERT (A7 av),

2.

% HETFOLMOGIBHIFFEOLE ($3 2o~y ¥V 7RO E) | bytes 779 =227 PO 7 5 —
<y MZE FHEOF -2 IEINTH - TXF %' OERCEFVLEDDONETATHRTNI BDEEA
<~y 7xF—3E ML LWEEZ Yy B IR L E T, IR

>>> print (b’ has quote types.' %

{b'language': b"Python", b"number": 2})

b'Python has 002 quote types.'

COBE, RETE T+ =y MEAD TRV FHA (¢ IFE TEIERMN I SN/ T X XD Y 2 1250
BEHBTT).

T 5 TR TIORLET:

Flag | Ak

# | HOEHUC (TTERINTWS) ” HlOER" Zng 3,

0" | BUERNCH L TE BRI X B 8T 4 O RITVE T,

— | BRI NEEEFTICLET (10" RIS GA, 0 B EEELEY),

P (AR=R) SN E QLM TIEORDEGE, A —DAR—RAZZTET (£ 5 TRVWEHEIFZEXL
TIEDET) .

| BROETICHET ("4 £ =) BN ET (O RAR—R 750 EEELET) .

WEEEEAHT (b, 1, £ L) 265 2 e A TE 3755, Python TRAERWEDERINET, - DD,
B ZE %1d & %d & ZEfTd,

2R LITIOR L XS

4.8.
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=K p=

'd' | P E 10 R
it | FEREE 10 ERE

o' | FFEfTE 8 HEEL (1)
tu' | HRO® - 'd ERAUTT, (8)
'x' | FEAE 16 EE (T, (2)
X | R E 16 EE CRCF), (2)
'e' | FREAERECOFE/NBUSEL (VINLF), (3)
'E' | FREEREEOEFEE NBUSEL (RLF), (3)
Er| 10 IR (3)
"B 10 HEIFEINUS R (3)
‘g | TFEVINEGREL EEGERDY -4 DL FEBELT OGBSI TR, ch B oBE | (4)

1213 10 #ERKEL,
G| TREINBUREL, FEEGRDY -4 ML B3R EL T OS5 E IR IR 2SN 05GE | (4)
1213 10 KRG,

et | 1A b (BEE/IEERE 1 OD bytes/bytearray A 7Y 27 bEZHLET)
'b' | NAF VYT —5 R (buffer protocol ZHHR— T2, __bytes__ O XYy FhRHBFT | (5)
I h)
's' | 's'" X 'p' DHIFTY, Python 2/3 DA ZMEL Liza— FTOAFHINETT, (6)
'a' | N F Y ¥ =5 ¥R (Python & 7 ¥ = 2 + % repr(obj).encode('ascii', | (5)
'backslashreplace') TE#L F7),
' | 'r' & 'a DRI TY, Python 2/3 OMiFZNRE Lica— RTOAFHTNETT, (7)
| SR ESE T BRENSCFAIP TS S 2D 9

HER:

(1) Aoz taE GRiE: 27527 # 2H) 5 & 8 e RIHEER (100') MRAOTDHIIC
AT,

(2) o efaE GUE: #7777 # 2E/H) 35 16 SRR ITEER ox' 7213 'ox' (AT
74—y FXFEHN 'x' X KELET) BPRAOBFORNCHAZINE T,

(3) o L75a, EEFERICIEIMUEAE TN, ZIUIZ ORS IHT DL 2 WHEIT b IE
HEhxd,

TEEREINR DR ZRE L, DT 7 41 M 6 TT,

(1) COBRIC LSS, ZHERIOEEIIMNUEDE 2O L 138 > TRED 0 12D Rl E
A,

FEEREINUR ORI O BEINTRZIREL, ZDT 7 4L ME 6 T,
(5) KBEM N 26, HE N XFYIVEED s ET,

(6) b'%s' BIEHERTT A, 3x FCRYEIRINELA,
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(7) b'%r' BIHERTE A, 3x FCRYEIREINELA,

(8) PEP 237 22 L T2\,

AR

bytearray D Z DX Y v Fld4 7T —RATREE LEEA - —UIE RO HETH, HiZHLw

A7 =7 bERLET,

BE.:

PEP 461 - bytes ¥ bytearray ~® % ZX (LB

N— g > 3.5 TEM.

485 XEVEa—

memoryview * 7Y =7 ME, Python a— K2 Ny 77 Fabanl 29 RK—-1+5547I =2 FOHNER
T—RAN, AV—F2IRT77tRTHILZARRICLET,

class memoryview (object)

object BT % memoryview BAEK L T, object 13Ny 777w bariEHR—bLTOVRITN
B2DFEEA, Ny 7770 ralzdR—bT5HAAALT TS 22 M, bytes . bytearray
REBDHD FT,

memoryview (ITCE 725 object XD X EV —DHRNHfii 2 BR L LTIRWET, ZLOHMLA T
Tz b BIZIE bytes R bytearray TIE, BERIFHEANL MTRD £50, D array. array F
DORITI, ERIILDRELIARDZET,

AXEY L 2—DEX len(view) &, tolist TIHEOLNDZ VA MDEZX LR D ET, view.ndim = 0 &
5, BZE 1 TY, view.ndim = 1 25, RIPL 2 —DHEBHLFLVTT, IDERXTLTIE, K
TR 2—DARFENLV R IRIFDEZLFLVWTT, BEE—0H7D DS MUK itemsize &
HErORETEET,

memoryview ZA T A ABIUIA VT v 7 RIEETHEZIIRITEX T, —RITDR T 4 RFHEIT
Ea—IZRh %7

>>> v = memoryview(b'abcefg')
>>> v[1]

98

>>> y[-1]

103

>>> v[1:4]

<memory at 0x7£3ddc9f4350>
>>> bytes(v[1:4])

b'bce’

HLAEY L 2—D format 2’ struct EY a— MK o TEBREINTWVWEIRAT 4 TDT +—<T v
MEETTHIUX, BRELBBBOXINVTOA YTy 7 Z4FE L D@ R0 BE 12 2155

4.8.
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ZEWTEET, ~RILDXEYV L 2—Tlk, BEIFZIER 1 DODXTINVTA YTy 7 ATBEETEE
T ZHRICDORXEY L 2 —TlE, ZFOXRITTEZE ndim £ L1z &, B x5 E ndim [HOBE» 55 X
TINTA VT P REETEFET, PARTOREY L 2 —Tld, BOXRIILVTA VF v 7 RIEETE
i\j—o

format MEANAL FEATIERWHIZRL E3:

>>> import array

>>> a = array.array('l', [-11111111, 22222222, -33333333, 44444444])
>>> m = memoryview(a)

>>> m[0]

-11111111

>>> m[-1]

44444444

>>> m[::2] .tolist()

[-11111111, -33333333]

AEVE2—DBRLTVWEA TP 27 PBEZAAABETHNL, —RITRA 7 A ATORADAERET
T RRLIARDEHIITEEEA:

>>> data = bytearray(b'abcefg')

>>> v = memoryview(data)

>>> v.readonly

False

>>> v[0] = ord(b'z")

>>> data

bytearray(b'zbcefg')

>>> y[1:4] = b'123"

>>> data

bytearray(b'z123fg')

>>> v[2:3] = b'spanm'

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

ValueError: memoryview assignment: lvalue and rvalue have different structures

>>> v[2:6] = b'spanm'

>>> data

bytearray(b'zlspam')

One-dimensional memoryviews of hashable (read-only) types with formats 'B’, 'b’ or ¢’ are also

hashable. The hash is defined as hash(m) == hash(m.tobytes()):

>>> v = memoryview(b'abcefg')
>>> hash(v) == hash(b'abcefg')

True

>>> hash(v[2:4]) == hash(b'ce')

True

>>> hash(v[::-2]) == hash(b'abcefg'[::-2])
True

N—= 3 ¥ 3.3 TEHE: One-dimensional memoryviews can now be sliced. One-dimensional mem-

oryviews with formats 'B’, b’ or ’¢’ are now hashable.

94
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N—=Ya v 3.4 TEHE: memoryview [ FEHEIRIIZ collections.abe.Sequence NEFHFI N2 LS
ZHEL%,

N—=Tay 35 TEHE: XEVEL2—3BHDODEATINTA Ty 7 RIBETESL X512 F LT

memoryv

dew WXV DDAV vy RS H F3:

__eq__Cexporter)
memoryview ¥ PEP 3118 T2 AK—% —iL, shape 25[E U T, struct D7 4+ —~< v b THER

L7

Y EDMEDFE UGS ICEEICRD 5,

tolist() MPAR—PFLTWVWDB struct 7+ —<v bO—ELTIE, v.tolist() == w.tolist()

PR

DNDEEICv==wIliDhFT:

>>>
>>>
>>>
>>>
>>>
>>>
>>>
True
>>>
True
>>>
>>>
True
>>>

True

import array

a = array.array('I', [1, 2, 3, 4, 5])

b = array.array('d', [1.0, 2.0, 3.0, 4.0, 5.0]1)

¢ = array.array('b', [5, 3, 1])

x = memoryview(a)

y = memoryview(b)

X == a ==y ==

x.tolist() == a.tolist() == y.tolist() == b.tolist()

z = y[::-2]
z == ¢
z.tolist() == c.tolist()

E5 60 DFERLFIND struct EY 2 —MIZHFR— IR TWRIFUX, (FAXFIN L ANy

77 ONEDBFA—TDH) A7V 27 MIFZFLLRVWbO L LTHEBINET

>>>
>>>

from ctypes import BigEndianStructure, c_long
class BEPoint(BigEndianStructure) :
_fields_ = [("x", c_long), ("y", c_long)]

>>> point = BEPoint (100, 200)
>>> a = memoryview(point)

>>> b = memoryview(point)

>>> a == point

False

>>> a ==

False

FEV NS DG E L R memoryview A 7Y 27 M3 v is wid v == w ZEKRLARL

e

WKWHEELTLEX N,

N—ay 3.3 TEE: DHiOAN—Y a d, BR7 +—< v b CamBl R EyIE 2 e L TE

D X

tobytes

EVZHBL TV L,

(order=None)

4.8. NAFU>—4 > RB - bytes, bytearray, memoryview
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Ny 7 7HDTF =R N[ FXFHE L TRELET, THEAEYE2—I1ZH LT bytes 2 X
77X BT O R%ETT,

>>> m = memoryview(b"abc")
>>> m.tobytes ()

b'abc'

>>> bytes(m)

b'abc'

B THRVESTNIZ OV T, BRIZTRTOERIANAL NEREINZbDEEL 7Ty MU R
FPRINWCELL D FET, tobytes() IE. struct Y 2 — L3RRV DDEEFL TN TOER
Y?Z]A”%Vﬁ-j&:‘—‘ }\ Lij‘o

N—Y a ¥ 3.8 T#EM: order can be {’C’, 'F’, A’}. When order is ’C’ or 'F’, the data of
the original array is converted to C or Fortran order. For contiguous views, ’A’ returns an
exact copy of the physical memory. In particular, in-memory Fortran order is preserved. For

non-contiguous views, the data is converted to C first. order=None is the same as order="C".

hex ( [sep[, bytesfperisep] ] )
Ny 7 7HDENAL b2 200 16 TR LTI ERLET:

>>> m = memoryview(b"abc")
>>> m.hex()
'616263"'

N—a v 3.5 Tl

N—Y a ¥ 3.8 TEHE: Similar to bytes.hez (), memoryview.hex () now supports optional

sep and bytes per sep parameters to insert separators between bytes in the hex output.

tolist ()
Ny 7 7HOTF—REBREDV A e L GRLET,

>>> memoryview(b'abc').tolist ()

[97, 98, 99]

>>> import array

>>> a = array.array('d', [1.1, 2.2, 3.3])
>>> m = memoryview(a)

>>> m.tolist()

(1.1, 2.2, 3.3]

N— gy 3.3 TEHE: tolist() B struct B 2 — LA XEXEEIFNZ3 TR TOHE—~XFD
native 7+ —< v b EZRITTORBTEI K- b T2 LIk DFEL

toreadonly ()
Return a readonly version of the memoryview object. The original memoryview object is

unchanged.

>>> m = memoryview(bytearray(b'abc'))

>>> mm = m.toreadonly()

RDOR=I 1% L)
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(FiDR— 25 D %)

>>> mm.tolist ()

[89, 98, 99]

>>> mm[0] = 42

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: cannot modify read-only memory
>>> m[0] = 43
>>> mm.tolist ()

[43, 98, 99]

N—Yar 3.8 TENM.

release()
memoryview A 7Y =7 MZXo THINT VWS, JLICKRE Ny 77 ZfERLET, 2L D47
Pl MIP 2K ENTWVS & ZICRHRSA2EVE LET (BRI, bytearray IFREX
OEFER—FEINCEEILE L ET)o TTH D, release() ZFEIHTZ 2I1E. Zhb0fliNE T 572
JRELIMDERS (FLTERL TR o7V Y =R EFNTRIRT 2) OIEFRTT,

ZDAY vy FAEINE, 2O 2 — ozl FOEFEIL ValueError A UE 3 (1BEE
IR 5 release() HEZIREFT):

>>> m = memoryview(b'abc')

>>> m.release()

>>> m[0]

Traceback (most recent call last):

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

ValueError: operation forbidden on released memoryview object

AVFFRA I A=y 70 b aid, with X2 H - TRBOFEZEZDIHZ %7

>>> with memoryview(b'abc') as m:
m[0]

97

>>> m[0]

Traceback (most recent call last):

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

ValueError: operation forbidden on released memoryview object

N—a v 3.2 TE.

cast (format [, shape ] )
memoryview ZH LW7 +—~< v b2 shape IZF ¥ A b LFEF, shape &7 7 # LV + T
[byte_length//new_itemsize] T. 1 XJTHELHNC/Z D £3, KD HIE memoryview T3 D,
Ny 77 —ARFa-ZhERA, TR FINTWBEEHIT 1 Xl -> C FFER oA
H & C FiBBodEhcs -> 1 XThcy] T3 (B%&: contiguous),

FYAMEDT +—< v M& struct LEOH—BRXA T4 77—~ v MIHIBEHET,
T+—=v bDIHED—DEFNAL b7 x—<v b (B, b, ’¢) TRIFNUIED FHA, BRON

4.8. NAFU>—4 > RB - bytes, bytearray, memoryview 97
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A MREBAVIF VORI EFUTRINIZRD £ A

1 XJC long 25 1 XJT unsigned byte "D F ¥ R b

>>> import array

>>> a = array.array('l', [1,2,3])
>>> x = memoryview(a)

>>> x.format

N

>>> x.itemsize

>>> len(x)

>>> x.nbytes

24

>>> y = x.cast('B")
>>> y.format

1B

>>> y.itemsize

>>> len(y)
24

>>> y.nbytes
24

1 2RIt unsigned byte 7> 5 1 &It char "D F ¥ X b:

>>> b = bytearray(b'zyz')
>>> x = memoryview(b)
>>> x[0] = b'a’'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: memoryview: invalid value for format "B"
>>> y = x.cast('c')
>>> y[0] = b'a’
>>> b

bytearray(b'ayz')

1 XJC byte 2°5 3 XJT int N\, Z LT 1 KJT signed char "D F ¥ X b:

>>> import struct

>>> buf = struct.pack("i"*12, *list(range(12)))
>>> x = memoryview(buf)

>>> y = x.cast('i', shape=[2,2,3])

>>> y.tolist()

(ffo, 1, 21, 3, 4, 511, [[6, 7, 8], [9, 10, 11]]]
>>> y.format

i
>>> y.itemsize
4

>>> len(y)

2

(KDR=I1Z%i<)
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(FiDR— 25 D %)

>>> y.nbytes

48

>>> z = y.cast('b')
>>> z.format

™

>>> z.itemsize

>>> len(z)
48

>>> z.nbytes
48

1 XJC unsigned long %25 2 XJT unsigned long "D ¥ ¥ X b:

>>> buf = struct.pack("L"*6, *list(range(6)))
>>> x = memoryview(buf)

>>> y = x.cast('L', shape=[2,3])

>>> len(y)

>>> y.nbytes

48

>>> y.tolist ()

(o, 1, 21, [3, 4, 5]]

N— 3 v 3.3 TEM.

N=Pay 35 TEHE: XL PO 2—AFY X TIHEG, FYAMTOT7 +—< v MZOW
THIFNIILS D £ LT,

A LEHOBED WSO 9

memoryview ZZLTW3A 47T =7 b

>>> b = bytearray(b'xyz')
>>> m = memoryview(b)
>>> m.obj is b

True

N—a v 3.3 TE.

nbytes

nbytes == product(shape) * itemsize == len(m.tobytes()). ZDEFIHMEFERILITE W
THHT 2 AR=ZATT, 24X len(m) E—HT 2 LIFRY A

>>> import array

>>> a = array.array('i', [1,2,3,4,5])
>>> m = memoryview(a)

>>> len(m)

(RDR=I12Fi <)

4.8.
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(FiDR— 25 D %)

>>> m.nbytes

20

>>> y =m[::2]

>>> len(y)

3

>>> y.nbytes

12

>>> len(y.tobytes())
12

Z ot

>>> import struct

>>> buf = struct.pack("d"*12, *[1.5%x for x in range(12)])

>>> x = memoryview(buf)

>>> y = x.cast('d', shape=[3,4])

>>> y.tolist()

[(0.0, 1.5, 3.0, 4.5], [6.0, 7.5, 9.0, 10.5], [12.0, 13.5, 15.0, 16.5]]
>>> len(y)

>>> y.nbytes
96

N—a v 3.3 TEM.

readonly

XEYHGAH LEA»E S hERTEBETT,

format
La—DHORELZIINT S (struct TS 2 — L RAXANLD) 74— v hEELXTI,
memoryview (&, FED 7 4+ —< v " FINEM o T I AR—K—DIERT I ENTEE
o LU, WLO2DXY v K (BlZIE tolist)) IZAA T4 7OHE—FERT +—< v Ml
FRENE T,

N—=P a2y 33 TEHE: 74—~y b 'B" I& struct Y 2 —WELTWRDND X512k F L,
Z U memoryview(b'abc') [0] == b'abc'[0] == 97 X WS I ZEKRLE T,

itemsize

memoryview DEFEZEDNA PHEHFDOKE X!

>>> import array, struct

>>> m = memoryview(array.array('H', [32000, 32001, 32002]))
>>> m.itemsize

2

>>> m[0]

32000

>>> struct.calcsize('H') == m.itemsize

True

ndim
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A E VU DERT ZRITIAN DRI & R T HELT T,

shape
XEUNPRLTWVWS N XtEHoERER T, B ndin OBRO X TLTT,

N—Y g 3.3 TZHE: ndim = 0 DHELE None TR EBDX TNV R ISEHINE LT,

strides
LA D ZNZNDRITTIIN LT, TNEFNDERIZT 7R T 5DITRERNL MEERT, BX
ndim DEBPD X TS VTT,

N—Y g 3.3 TZHE: ndim = 0 DAL None TR EBDOX TNV R ISEHEINE L,

suboffsets
PIL 2R X A L OEHIOWNERTHHA L TWAH, ZDEIZ/Z7ZOERE L TABIATOET,

c_contiguous
XEY =2 C RDIEFTHEEL TWE0E I 0ERTEBME (BF: contiguous ).

N— a3 ¥ 3.3 TEM.

f_contiguous

X £V —7 Fortran FERDEF THEHE L TWE 0 5 12 RT EBIE (3F: contiguous )e
N—ar 3.3 TEM.

contiguous
XEY =2EFE L TWE DY IR RTEMBE (B contiguous )o

N—a v 3.3 TEM.

4.9 set (54) B! - set, frozenset

set X7 =7 ME, BEED hashable 7 7Y =7 bDIEFZ LIV Z > a >» T3, @EOHRICIX. RET R
b =T U206 0BEERE. BES. MRS, 284G, OE (BRI o X 5 RECAEE 0
BAGENET, (hoa> 7 FIOWTIEHAAAD dict, List, tuple 77 A% collections EY a—
NESBILTLEIW, )

HEHZ, fioar > a v 2[EME x in set, len(set), for x in set Z¥R—+rLET, aL > a v
WEIEFRD 720D T, BEEFEADIEFPEROMEEZLRL IR A, oT, BEZA VT IV, RF
A7, ZOMD S —r Y ANBRFECEF R— P LEE A,

set BXU frozenset L\ I, 2 DDMAABLDEENHD £F, set 1FI 2 —&X 7T, add() %
remove() DXIBRAY v REMMoTHNELZALETEE T, I2—XTNRLD, Ny > alrFd, ¥
HEOF —DPMOEEOERL LTHWR I DB TEEEA, —/. frozenset BliZA I 2 —X TN T,
N2 amEE T, ERICABRZRAETERVD, HEOXF —PMOEEOERL LTHWS Z M T
R

ZE TR set (frozenset TIERW) 1, set AV A NI 7 XITMA, BERZEEIMHICAH ¥~ TRY] > TF
HEFEZTHENTEET, Bl: {'jack', 'sjoerd'}s

4.9. set (88F) B --- set, frozenset 101
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EB5D7FADAVANT 7 XBFEBRICEZ %5

class set([z’temble])

class frozenset( [itemble] )

iterable 7 HERTIDAATIZ, LW set LI frozenset A7V =7 bEIRLET, £HOD
BRI NV RDDOTHRLTERD FXA, EADEAZRIAT 272012i%, NHAIOEAX
frozenset A 7Y =7 N TR TIERD VA, iterable PIEEINRVWEE, FILVWEDEAIRE
NnET,

EERXVL OO HETERTEES:
o BHEMMNICH < XY)D TEEZRINZET 5: {'jack', 'sjoerd'}
o BAENWKZ %M S: {c for ¢ in 'abracadabra' if c not in 'abc'}
o Bla 2 57 2%MES: set(), set('foobar'), set(['a', 'b', 'foo'l)
set BXU frozenset DA ¥ AR ZIL T OBRIERRML 5

len(s)
B s DEZEH (s DIEE) BRLET,

X in s

T s DAXYN—IZEENIDHELE T,

x not in s
T s DAUN—LZEERTVWRWI ERHELE T,

isdisjoint (other)
B£ED other L HMOBERZFFLI VL B, True ZIRL X T, AR ENOOBESHEES L
BBEEDAH, HWIZE (disjoint) 72D EF,

issubset (other)
set <= other

set DETDOHEED other CEENZIPHEL T3,

set < other
set 2 other DEIDEETHINLTHELE T, DFD. set <= other and set != other
L EfT3,

issuperset (other)
set >= other
other DETODEEMN set IKEHFENZIHPHEL T3,

set > other
set 2 other DE FHEETHINLZHELE T, DF D, set >= other and set != other
L EMTI,

union( *others)
set | other |
set ¥ 2 TD other DEENSLLIZHMLVESERLE T,
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intersection( *others)
set & other & ...
set ¥ 2 TD other IKHHETI2BREFFDO, HLVWESERLE T,

difference( *others)
set - other - ...
set ICEFENT, 22D, BTD other KEFNHRWEREZED, FILLVWESEIRLET,

symmetric_difference (other)

~

set other

set ¥ other DWITNh—FHEFICEFNIERZEZRFOMLVWEESERIRLE T,

copy ()
BOEVWIY—FIEL ET,

RB, HEFTROVIRD union(), intersection(), difference(), symmetric_difference(),
issubset (), issuperset() XY v FiZ, FEDA 77 70 Z5[He LTRIMIFET, ML T, #
HFZHESRTIE, FIBUIEATRITERD EEA, 2L, set('abc') & 'cbs' DX SKREAD
BHRXETH L. £ED#HARTV set('abc') . intersection('cbs') ZXFFL F T,

set & frozenset DEBEHH, BEFLOUEEIR—1FLET, Z20D0EEE. ZhLZhoEED
HRETHMITICHBENTVDE (AWM OETEETHZ) L& PDOZDO L ZRXZRHFLNT
To ~HHOREVMSTOEEDODHEETERETDH S (MAERAETHINELLLRW) LE HDOZEDOL X
WKIRD = OREEMGTDEELD/NIVTT, — ORGP OEREOHE LKRETH S (L
BTHEIDPELLRY) LE, PDOZDEEFRZMRO—FHOEBFIMHTOEE LD KREVWTT,

set DA Y ARV R, frozenset DA VARV AL, BRIZESVWTHEILFE T, il 213,
set('abc') == frozenset('abc') % set('abc') in set([frozenset('abc')]) X True &K
LEd,

ERr A ¥ M D HBRIZRIEF T 2T S BN — LT 2 223 TEF A, IR HWVICE
TH2 _DOIEERR, FLARL, MWADHMIEETLDHD FEANS, LTFTD §AT IZ False
R L ET: a<b, a==b, # LT a>b.

EAHIEF GROEEER) LAERLLRVOT, HEEDVRMIBII S list.sort() XY v FOD
HAERERTT,

HEOERIZ, HEDOXF—D X512, /Ny amke TRITUERD £8A.

set £ YARVRY frozenset £ Y ARV AZMDIEETO IHERIX, B —HEAETOMZRL %
T, BlZIX: frozenset('ab') | set('bc') IX frozenset 4 VARV AZIRLET,

T DRIZET BHENL set ITHAXINE T, frozenset DA I 2 —X TN A VAR Y AIZIEHE
HEZNEEA:

update ( *others)

set |= other | ...

2T other DERZBML. set ZHHFLFT T,

intersection_update( *others)

4.9.
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set &= other & ...
JED set £ 2 TD other WHET R ERZIFEKRL T set TEHLE T,

difference_update ( *others)
set -= other |

other KEFNIBEREMOIRE, set ZEHL F T,

symmetric_difference_update (other)

set ~= other

CELPIIDAGENT, HBIZBFEZRVWEREDAT set ZEHLE T,

add (elem)
T2 elem & set [BMLE T,

remove (elem)

HHE elem % set POWMOIREF T, elem B set ITHEENTORIFIUL KeyError ZEHL E T,

discard(elem)

B elem 2 set ICEFHA TR, LD FRE F 9,

pop Q)
s DHOEROBERTMORE, TR LE T, EADVEOEE. KeyError AL ES

clear()

set DETOEZEFWMORE T T,

BB, HEFTROVIRD update(), intersection_update(), difference_update(), B LU
symmetric_difference_update() XY v R, EEDA 77 7N E5|1 e L TRZITTET,

__contains__Q), remove (), discard() XYV v RD5 elem FHEEDPD LB IZHFERELTL
72E WV, ZOEEG LEiR frozenset DMRE YR — T 27D, elem » &H—KFYR frozenset %
TERLL £5

410 Yy EVJR - dict

RvEYT A7V =7 M, Ny atie REZEEDOA 7Y =7 MIHEfIET, vy Y 7iEI a—
RINVBFATI =7 FTF, BE, O~ v B Y F7RNIEE (dictionary) 723 T3, (ioa > 7r-izown
TIFHAAAD List, set, BLD tuple 7T AL, collections EY 2a—AEZBRLTIEEW, )

FEHOF—I12iE, MHTFCAREDLS TN TEET, F—r LTHERRVWDIE, hashable (7v > 2 A]HE)
TRWHE, $ROBVAMPHEZOLIRI 22T VERE (NAT2ETIERSATY =27 F BEMBE—
THEPIZ Lo THERTONS X5738) T, HRLAEBICEFLWeALZSINSHE (FIZAF1 1.0k
True) ¥, ENzfloTHRLTY MY —IZBENITF o E T,

class dict(**kwargs)
class dict(mapping, **kwargs)
class dict (iterable, **kwargs)

AT aryOMESIRE DAL H 5 X — 7 — FEOEF L DL N L WEHEEZIR L
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9,
HEIIXWL OO HETERTEET:

o BATIMANICA >~ XYID T key: value MZEHIZET 5: {'jack': 4098, 'sjoerd': 4127} H
20X {4098: 'jack', 4127: 'sjoerd'}

o FEANERILEMS: {3, {x: x ** 2 for x in range(10)}

e WMoY 2R S5 7 &X%fS5: dict(), dict([('foo', 100), ('bar', 200)]1), dict(foo=100,
bar=200)

MELIBBMD 5 oNRh oG, HOFENMERENE T, MEFIBPEGRZoh, Zhrwy ¥
VITFTI LV EoRBE, EDOR v Y I AT M EFEIUF— CHDORT EROREIMER X
nEFT, 2O E, MBS iterable 7Y = 7 b TRIFIUIR D £XH A, iterable D ZFNZE
NOBELEARII. br582MDATI 27 b DA T I 7ATRINUIRD E¥A, THEFNDE
RZORWDOA 7Y 27 PEFLWEHEDO X -1k D, 2 FHDOA 7Y =7 MIZAUTIE T 21HI2% D
F9, A—DF—2 2 MY EHENZEEIE. Z2O0F—DORBZOEIH L WHETOMNIGT 2MEHIZKRD
7,

F—U— N5HREGEZoNTGE. ¥—U— FEIE ZDEPMES B oo HH BN E
T BUTHFIEL T2 F =BG E,. ¥—V— F5lBOEIMES I BOEEE SR £T,

BT, ROFNEET {"one": 1, "two": 2, "three": 3} WHELWHELIRLET:

>>> a = dict(one=1, two=2, three=3)

>>> b = {'one': 1, 'two': 2, 'three': 3}

>>> ¢ = dict(zip(['one', 'two', 'three'l, [1, 2, 31))
>>> d = dict([('two', 2), ('one', 1), ('three', 3)])
>>> e = dict({'three': 3, 'one': 1, 'two': 2})

>>> f = dict({'one': 1, 'three': 3}, two=2)

>>> a=Db=c=d ==¢e == f

True

BOIOBID X 512F -7 — N5z 52 57516 TlE. ¥ —136%7% Python OFAIF TR IUIRD £
Bho TRUANDTETE, HEOF—L LTHAMNREALF—THHEZIET,

DITEEFERRY R— b T 2ETT (ZDR, HWRX LDy TRIB NG DREZYR—FF 5
NETT):
list(d)

g J THELATVALRETOF—DIYRMERLET,

len(d)
E Jd oHBBERLET,

d [key]
d DF— key DHEHZRLET, ¥ v 7T key DFELRIFIUR. KeyError ZiXH L E T,

HEOY T I AN __missing__ () XV v FEERLTOVT, key DEELRWVEA, dlkey]
HEZX DAY vy FEF— key 2518 LTHECHL 5, dlkey] HHEIX, __missing__ (key)
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DIFNHLIC X o TRENAEZ ZDEFIR T A, KHSIN-b D2 20T HERM L $T, o
HLXY v Fi __missing__ () ZMUIHL EH A, __missing__ () DERINTVRWVWEE,
KeyError DWEMEINE T, __missing__ ) EZAXA VY FTRITNEIRL T, 4 YXAEXVAEHT
HoTIFRD FEA:

>>> class Counter(dict):
def __missing__(self, key):
return 0O
>>> ¢ = Counter()
>>> c['red']

>>> c['red'] += 1
>>> c['red']

ZZTBRELZANE collections. Counter EED—FTT, ZNLITE->7 __missing__
M collections.defaultdict TEHLNTVWET,

d[key]l = value
dlkeyl IC value ZFEL 3,

del dlkeyl]
d 5 dlkey] ZHIFRLE T, ~v 7T key DEIE LR ITIUX, KeyError ZiEH L E T,

key in d
d D3X— key ZH o TWAUL True &, %5 TRIFIUL, False ZiRL ¥F,

key not in d
not key in d ¥ FffiT3,

iter(d)
HEOXF—IEZATL—XERLET, 24U iter(d.keys()) "D¥a—+H v FTT,

clear()

HEOETOHHZHELET,

copy O
HHEORVWaAY—2RLET,

classmethod fromkeys(it@mble[, value])

iterable 6 F —%H Y. [E% value WCERE L2 FTLOWEEZ/ERL 3,

fromkeys ) EFHLWEHEERST 7 I AXY v R TF, value 1377 4L »T None %D F3,

TELNZFHEND TR TOEMNE—DA VAR AZIET I IR 572D, value I3 2 —X T
BRATZI 7 (BIZRXEOV R M) 2EEL THEEERIID D A, HlL0EEET LI
L7zWEgGEiE, bbbz BEENTURE 2HEHALTLZX W,

get (key [, default] )

key BEFEICHIR key 1T 2%, Z 5 TRINL default 2R LU F T, default 52 50
BholE. 7740 M TlE None D ET, 2D, TDXY v NiE KeyError ik
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5ZiEHYEEA,

items ()
HEEODIHE ((key, value) Xf) OFiL Wb a—%2RLEF, Ea—FATIz I FDRFFaxXr b
ESIRLTLZE N,

keys ()
HHEDOX—OH LWV 2—2RLET, Ea—FTPz I FDORFaXTE ZBRLTIZE W,

pop(k‘ey[ default]
key DB FETNEZOEEHEDIOSHEEL TGRL, 25 TRIFAUL default Z3RL F75,
default 2352 513, DD key DFEEITIFE LR IF UL KeyError ZIXEH L E T,

popitem()
EED (key, value) WEEHENLHHAEL TGRLE T, M LIFO (B AN, SEHL) DOIEF TR
ESIRCY g I

EFEOTNVIY AL THDLNEZDERU X512, popitem() WEFHFIWHEDELUEHLTHEHET S
DIMERT Y, FEEMNETHIUL, popitem() DFELH LIX KeyError ZEHL 3,

N—a ¥ 3.7 TZHE: LIFO EFPRIAES NS X512 D T Lk, MHTON—Y 3 Tl
popitem() \FMEED key/value X %R L TWE L7z,

reversed(d)
HEOXF—ICHELIHATL—XEIRLET, THUE reversed(d.keys()) "D a—+h v b
T3,

N—a v 3.8 TEM.

setdefault (key|, default ])
b L. key BEFEWCHFETIUE, ZOMEERLET, 25 TRINR, B%E default £ LT key %
AL, default IR L E T, default DF 7 * L bid None TI,

update ( [other] )
FEHDONAEZ other DX —HTEHLET, BFOF -3 LHEZ SN F T, B DEIZ None TT,

update () \F, MOFEEF 7 =227 b THF—/MHDONDA T 770V (270, B LLE, REH2
DATZTN)TH, EE5THRIMTTET, F—v—FlBtEEsniud, 20F—/EOXt
THEZEH L EI: d.update(red=1, blue=2),

values ()

HEOHEHOH LWL 2—2BLET, Ea—FTIVTIFDORFFaXr b 2BRBLTIEZ W,

dict.values() THEOLNZ2O0D L 2 —DHFEL XK T2 L, &3 False DR D £3, dict.
values() ¥5 LZHE L2 2B [EHETT:

>>>d = {'a': 1}
>>> d.values() == d.values()
False
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d | other
d ¥ other DF —HEME L7 LOWEHEEZERLE T, d & other DX —IZEEN D 55
X, other OF DIENBIRINE T,

N— a3 ¥ 3.9 TEM.

d |= other
HE JDOX—v{E%Z other TEHLET, other 13 YvEYT o, FHEF—LHEORTD 1
T2 TS, d & other DF —ICEHEDD 2551, other DT DEIELEINE T,

N— 3 v 3.9 TEM.

BEOFHE L. (EFICBEFEZL) AL (key, value) OXEFDOHEEIL. ZLTZOHEICOAFL
KBV ET, EFE (<, <=, ">=", ">") & TypeError XML E T,

R AMEF ZRF T2 K218 DE L, F—DEMINEFICTIEEPBN LITHERELTIES
Vo Vo AHIBRESR T2 OHEEBME N —IREBIHASINET, -

>>> d = {"one": 1, "two": 2, "three": 3, "four": 4}
>>> d

{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> list(d)

['one', 'two', 'three', 'four']
>>> list(d.values())

[1, 2, 3, 4]

>>> d["one"] = 42

>>> d

{'one': 42, 'two': 2, 'three': 3, 'four': 4}
>>> del d["two"]

>>> d["two"] = None

>>> d

{'one': 42, 'three': 3, 'four': 4, 'two': None}

N—=Tar 3.7 TLE: HFEDOIEFEIHATTH 2 e MRIEESND X5 D E L, ZORSH#
Wik CPython 3.6 OFEEFEHITL 72,

HErHFEOL 2—1% reversed() TIHFZHICT LI N TEET:

>>> d = {"one": 1, "two": 2, "three": 3, "four": 4}
>>> d

{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> list(reversed(d))

['four', 'three', 'two', 'one'l
>>> list(reversed(d.values()))
[4, 3, 2, 1]

>>> list(reversed(d.items()))
[("four', 4), ('three', 3), ('two', 2), ('one', 1)]

N—T gy 3.8 TEH: F#ENYAN—ZAJEEICRD F L7,
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dict DHAH LEHE 2 —%2E5720I12 types. MappingProzyType ZfE>5 Z e B TEXF T,

4.10.1 HEC21—FATPo

dict.keys(), dict.values(), dict.items() W XoTRENZ AT =7 MiE, Ea—FTTPzIk T
T ol HEOHHOHNGRY 2 — 2 ML, HEIEESINLK, La—3Z0EE2 ML £7,

HEE2—3 AT7L—1FF228THNT ST —&% yield TEET, £k, WEHEZYR—-FLET:

len(dictview)
HEOHEBERLE T,
iter(dictview)

HEOF— i, 7213 ((key, value) DX F AL LTRENZ) HEICHEZ A FL—XEELET,

FoCEHEHAHEFTRESNLET, ZHITED,. (value, key) OXfDF|% pairs = zip(d.
values(), d.keys()) DX ST zip() TERTEE T, ML VR MEERT ZMDSFEIE. pairs
= [(v, k) for (k, v) in d.items()] T,

HEOHEHOBMIMPHIBRFIZY 2 —%2 4 7L — 35 2. RuntimeError ZEH L7720, TXTHIEH
KES>TATL— b TERLoZDLET,

N=Pay 3.7 TLE: HEOIEFPHEAETFTH L ERIEEND X 5ITHRD E L,

x in dictview
T DTLOHEDOF — i, £/13HE CHHOBE. 213 (key, value) X 7V TF) IZH B L X True
ZIRLUET,

reversed(dictview)
HEOX—3d LIXE HHOMERFZHIZLEATL—R—%2RLET, RHEOL 2—1X, HAZNH
FIEL IEWDIETA T L — b LET,

A=Pay 38 TEHE: HEOL 2 - N XA D & LI

dictview.mapping

Y a—DOBREDHEL Z v 735 types. MappingProzyType A 7P =7 b BIRLET,
N— a3 ¥ 3.10 TEM.

Keys views are set-like since their entries are unique and hashable. If all values are hashable, so that
(key, value) pairs are unique and hashable, then the items view is also set-like. (Values views are not
treated as set-like since the entries are generally not unique.) For set-like views, all of the operations

defined for the abstract base class collections.abc.Set are available (for example, ==, <, or 7).

HEY 2 — D AEDHI:

>>> dishes = {'eggs': 2, 'sausage': 1, 'bacon': 1, 'spam': 500}
>>> keys = dishes.keys()

(RDR—I1Hk <)
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(RIDR=I D5 DREE)

>>> values = dishes.values()

>>> # dteration

>>>n =0

>>> for val in values:
n += val

>>> print(n)

504

>>> # keys and values are tterated over in the same order (insertion order)
>>> list(keys)

['eggs', 'sausage', 'bacon', 'spam']

>>> list(values)

(2, 1, 1, 500]

>>> # wiew objects are dynamic and reflect dict changes
>>> del dishes['eggs']

>>> del dishes['sausage']

>>> list (keys)

['bacon', 'spam']

>>> # set operations

>>> keys & {'eggs', 'bacon', 'salad'}
{'bacon'}

>>> keys ~ {'sausage', 'juice'}

{'juice', 'sausage', 'bacon', 'spam'}

>>> # get back a read-only prozy for the original dictionary
>>> values.mapping

mappingproxy({'bacon': 1, 'spam': 5003})

>>> values.mapping['spam']

500

411 AV TFAMIR—T v H

Python @ with Xi&., I ¥ T7FRA PR =V X Lo TERINIETR IV THFA IO EZI K-+ L
9, U XOREDFEITSNSANTHEA L X DD D TS 2F TR TF A b2, 2—FERS
FADERTEDL LT 2 —HDAY v FTHEEINET:

contextmanager.__enter__()
ETRFI Y TFAPMIAD, 2OA TV 27 PERLFMOETRa Y TR A MCE#ELLA TV 7 b
ZERLET, TOXYy FABRTEEZ IOV THFA I H =Y v 25 with XD as HOHMHITFIC
X E3,

HAOHEZEBET AV TFAMYRA =V vyDHle LT 77MNATOSOF BBV ET, 77 40F T
Pz ME_ enter () AOHSTHEZERL, open() 2 with XDay7FA MR LTHEDLNS
k31 LET,

BEA T2 7 b RIRT AV TERA IR =V v DRI UTIE decimal.localcontext () DNRT D
110 % 4 F BHAHE




The Python Library Reference, V1) —X 3.10.13

DBHNET, TOF =Y WB 777472 10K 7FAVE2A VI FLDary7F A bDa
P—itky FLTZOaV—%2BEL %Y, 25T 35Z LT, with XOKRKDOHNE T, with XDOFMID
O—RIZHEELEZTIC, 10 ERa Y 7F A VEEHETEE T,

contextmanager.__exit__(exc_type, exc_wal, exc tb)
FATRa Y TR X oiklT, FEEL TWEEE) BINZIIHIS 208 50 2Rd 7 —WET 7 7 %K
LE7, with XOARKDETHIZHINDFAE L GG, 5183 ZofI 0B e i L —2A Ny Z
HREEL XS, £ TRVEGE, 518132 T None 72D £73,

DAYy FRLEMEMNRIND L with IFINDOFEEMZ, with XOBERDIZETEHIT
FTo ZOTRIFNUE, TOXAY Y FOETERZZ LHNOEEIHREET, 20X Yy FOFETHIC
EE7HIANE with XOREOETHICEZ o 725 2B XHZ TLEVET,

EXNEHNZHRCEEEITRETIED D ERA, ZORDDIC. ZOXY vy RBBOMEERTZ
YTXYy FOIEEKRT EEHEINEFANEZINHE LW E BEABRETT, ZOLSTHiEar
TXFRAMTF =TI %IE __exit__ () XYy NREEBRB LD IR HBICRD 2N TE
%9,

Python &, ZLWRA Ly FEE, 7740 REDATI =27 VORI v —X, 7277 4 7/NEEMa >~
TX A FDEMAEREETR— T30, W22DarFFA I Yy EHABRLTVET, I
AVTFFAMERE IO AL EBEEL TV VWS L EORHIOWM DN EZIT 2D TED D $HA, il
DWTIE contextlib B a—LEBBBLTLEE W,

Python @ T L—% ¥ contextlib.contextmanager T AL —R &2 D70 b 2L OEERFETTE
PRMELET, D=2 XL — X% contextlib. contextmanager 7 AL —XT7aAL—bF5E, 7aL—
FENBWY 2 XL —REBPMER T 24 7L —20Rb bz, BEE __enter _ () BXU __exit__ () R
Vy REEELZaryFFA M1 =Y v 2 BT X518 DFT,

INBDRY vy RD7=HIZ Python/C API ®H D Python # 7Y = 7 b OBIREERICRIZR 2 0 v M HES
NDTTRE RV LIFRELTLEI W, Zh5DXY v FEERLZWVILRENZ 20 5 %8 H D Python
WHETIERRATERRAY y ReE LTRELRFIEARD FHA, FITRa Y TF X M RUEEHT 24— =~y
RIS, —BIO 2 7 AFHEOHRRDF — =~y FIFEHTEE T,

412 B /) 57— 8 - OxxXUyIIA(ITFR A=ZF>

BY/)7—23y oFDeR2MAAALOINE D)y I IAVT7R £ 24> TT,

4121 xxVyIITAIT7RE

GenericAlias 7Y =7 MI—MINIC. 7RI RFREL 235 I TELNE T, list R dict DX
27 AVTFRDIZ ZAWTHLTHEDNS ZeNFEALTT, HIZIE, list[int] X 1list 7 5 RIT int
CWOBIRESZI-IRTREE TS TESLNS GenericAlias 7Y =2 M T, GenericAlias A7
Pz MIFWR BT/ T3y OfFRTHEDIET,

AR RIS, T IRANDIRFREIE, 2D TADPRHEAY v F __class_getitem () BFHEL TV
412, B7 /) 57—23 8 - OxxVyIIAIVTR A=ZF Y 111
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L EICRDATRET Y

A GenericAlias object acts as a proxy for a generic type, implementing parameterized generics.

For a container class, the argument(s) supplied to a subscription of the class may indicate the type(s) of
the elements an object contains. For example, set [bytes] can be used in type annotations to signify a

set in which all the elements are of type bytes.

For a class which defines __class_getitem__() but is not a container, the argument(s) supplied to a
subscription of the class will often indicate the return type(s) of one or more methods defined on an

object. For example, regular ezpressions can be used on both the str data type and the bytes data

type:

e If x = re.search('foo', 'foo'), x will be a re.Match object where the return values of x.
group(0) and x[0] will both be of type str. We can represent this kind of object in type

annotations with the GenericAlias re.Match[str].

o If y = re.search(b'bar', b'bar'), (note the b for bytes), y will also be an instance of re.
Match, but the return values of y.group(0) and y[0] will both be of type bytes. In type anno-

tations, we would represent this variety of re.Match objects with re.Match[bytes].

GenericAlias objects are instances of the class types.GenericAlias, which can also be used to create

GenericAlias objects directly.

TIX, Y, ...]
Creates a GenericAlias representing a type T parameterized by types X, Y, and more depending

on the T used. For example, a function expecting a list containing float elements:

def average(values: list[float]) -> float:

return sum(values) / len(values)

Another example for mapping objects, using a dict, which is a generic type expecting two type
parameters representing the key type and the value type. In this example, the function expects a

dict with keys of type str and values of type int:

def send_post_request(url: str, body: dict[str, int]) -> Nomne:

The builtin functions isinstance() and issubclass() do not accept GenericAlias types for their

second argument:

>>> isinstance([1, 2], list[str])
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: isinstance() argument 2 cannot be a parameterized generic

The Python runtime does not enforce type annotations. This extends to generic types and their type

parameters. When creating a container object from a GenericAlias, the elements in the container are
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not checked against their type. For example, the following code is discouraged, but will run without

errors:

>>> t = list[str]
>>> t([1, 2, 3])
[1, 2, 3]

Furthermore, parameterized generics erase type parameters during object creation:

>>> t = list[str]
>>> type(t)

<class 'types.GenericAlias'>

>>> 1 =t(0)
>>> type(1)
<class 'list'>

Calling repr() or str() on a generic shows the parameterized type:

>>> repr(list[int])
'list[int]"’

>>> str(list[int])
'list[int]"

The __getitem__() method of generic containers will raise an exception to disallow mistakes like

dict[str] [str]:

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

TypeError: There are no type variables left in dict[str]

However, such expressions are valid when type variables are used. The index must have as many elements

as there are type variable items in the GenericAlias object’s __args__.

>>> from typing import TypeVar
>>> Y = TypeVar('Y')

>>> dict[str, Y][int]
dict[str, int]
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Standard Generic Classes

The following standard library classes support parameterized generics. This list is non-exhaustive.

tuple
list
dict
set

frozenset

type

collections.deque

collections.defaultdict

collections.OrderedDict

collections.Counter

collections.ChainMap

r)

collections.

collections.

collections.

collections.

collections.

collections.

collections.

collections.

collections.

collections.

collections.

collections.

collections.

collections.

collections.

abc

abc.

abc.

abc.

abc.

abc.

abc.

abc

abc.

abc.

abc.

abc.

abc

abc.

abc.

collections.abc.Awaitable

.Coroutine

Iterable
Iterator
Generator
.Reversible
Contatiner
Collection
Callable
Set

.MutableSet

Mapping

AsyncIterable
AsyncIterator

AsyncGenerator

MutableMapping
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collections.abc.Sequence
collections.abc.MutableSequence
collections.abc.ByteString
collections.abc.MappingView
collections.abc.KeysView
collections.abc.ItemsView
collections.abc.ValuesView
contextlib.AbstractContextManager
contextlib.AbstractAdsyncContextManager
dataclasses.Field
functools.cached_property
functools.partialmethod
os.PathLike

queue.Lifolueue

queue. (ueue

queue.Prioritylueuve
queue.Simplelueue

re. Pattern

re.Match

shelve.BsdDbShelf
shelve.DbfilenameShel f
shelve.Shelf
types.MappingProzyType
weakref.WeakKeyDictionary
weakref.WeakMethod
weakref.WeakSet

weakref.WeakValueDictionary

4.12.

B7/)7—2aY8 - Oy IIAVFRX . A=2F>
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Special Attributes of GenericAlias objects
All parameterized generics implement special read-only attributes.

genericalias.__origin__

This attribute points at the non-parameterized generic class:

>>> list[int].

<class 'list'>

origin__

genericalias.__args__

This attribute is a tuple (possibly of length 1) of generic types passed to the original

__class_getitem__() of the generic class:

>>> dict[str, list[int]].__args__
(<class 'str'>, list[int])

genericalias.__parameters__
This attribute is a lazily computed tuple (possibly empty) of unique type variables found in

__args__

>>> from typing import TypeVar

>>> T = TypeVar('T')
>>> 1ist[T].__parameters__
(~T,)

AEM: A GenericAlias object with typing.ParamSpec parameters may not have correct
__parameters__ after substitution because typing.ParamSpec is intended primarily for static

type checking.

BE:
PEP 484 - 8>k Introducing Python’s framework for type annotations.

PEP 585 - RE#EOL V2 aYBOREEY MIEIT BB (generics) DEA  Introducing the ability to
natively parameterize standard-library classes, provided they implement the special class method

__class_getitem__().

T T U R, user-defined generics and typing.Generic Documentation on how to implement generic

classes that can be parameterized at runtime and understood by static type-checkers.

N— 3 v 3.9 TEM.
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4.12.2 Union Type

A union object holds the value of the | (bitwise or) operation on multiple type objects. These types are
intended primarily for type annotations. The union type expression enables cleaner type hinting syntax

compared to typing.Union.

X1yl
Defines a union object which holds types X, Y, and so forth. X | Y means either X or Y. It is
equivalent to typing.Union[X, Y]. For example, the following function expects an argument of

type int or float:

def square(number: int | float) -> int | float:

return number ** 2

union_object == other

Union objects can be tested for equality with other union objects. Details:

o Unions of unions are flattened:

(int | str) | float == int | str | float

e Redundant types are removed:

int | str | int == int | str

e When comparing unions, the order is ignored:

int | str == str | int

o It is compatible with typing.Union:

int | str == typing.Union[int, str]

e Optional types can be spelled as a union with None:

str | None == typing.Optionall[str]

isinstance(obj, union_object)

issubclass(obj, union_object)

Calls to isinstance() and issubclass () are also supported with a union object:

>>> isinstance("", int | str)

True

However, union objects containing parameterized generics cannot be used:
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>>> isinstance(l, int | list[int])
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: isinstance() argument 2 cannot contain a parameterized generic

The user-exposed type for the union object can be accessed from types.UnionType and used for

isinstance () checks. An object cannot be instantiated from the type:

>>> import types
>>> isinstance(int | str, types.UnionType)
True
>>> types.UnionType ()
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: cannot create 'types.UnionType' instances

AM: The __or__() method for type objects was added to support the syntax X | Y. If a metaclass

implements __or__(), the Union may override it:

>>> class M(type):
def __or__(self, other):

return "Hello"

>>> class C(metaclass=M):

pass

>>> C | int
'Hello'
>>> int | C

int | __main__.C

BE:
PEP 604 -- PEP proposing the X | Y syntax and the Union type.

N— a ¥ 3.10 TEN.
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4.13 EDMDEHAHE

AT RE ZOMN OO EDOA 7Y =27 b2 R—FLTVET, TUHDEFLALIZ 1 DFE
2 DOEFEL T2 R—FLTVET,

4.13.1 E2a-Il

EY 2 — T B ME—DRIR R EEIZEEY 7€ 2 m.name TF, TZT m IFEY 2—IL T, name i m
DY YRV T =T N EICERINIZARNCT 7R LET, EYa—VEHIRATEIZLDTEET, (&
B, import X, BEICWVWRIX, BV 2 — AT 27 MINTZHETIEH D £HA; import foo & foo
LHDTBNIES 2 A TV =7 N OFEERE L FET, foo LHDTBNIES 2 -0 D)
EE ZHELLET, )

BTOEY 2 —VICHIFHEBIED __dict__ TT, ZHEEY 2 —LDY VRLT =TV EZUEHETT,
COHEPZEEMIDZEERICEY 2 — VDY VYRV T—TINEEETEIENTEXTITN, __dict__ BMYE
ZEZERATEZZLIETEERA (m.__dict__['a']l =1 ¥F VT m.a% 1 IKERTEILIETEEIH,
m.__dict__ = {} 2HLZLIITEFVA), __dict__ REEHEIMWZ 22 IHBEIAFEA,

AV RTYRANHAAENTZEY 2 —)LIiE, <module 'sys' (built-in)> DX SRZEINET, 774
b HEiAH I N/ E. <module 'os' from '/usr/local/lib/pythonX.Y/os.pyc'> EEIPNET,

413.2 V5RABLVISRAIVRAAVR

ZAHITDWTIX objects BX U class #BRL TLZE W,

4.13.3 BB%

BRA 7Y =7 MIBBGERIC L o TAERSNE T, B 7Y =7 MTHT 2ME—DRIEIX. 2R 2O
$Z 2 TT: func(argument-list) ,

BcA 7Y =27 MCREEBICETEED D £5: HAAAREKRE 2 - ERBKTT, £50 bR UHME (H
BOMOHL) 29 R—bLEIH, FEIIERZOT, A7V OB ELD £,

FHE, function 2SR L TL 72X W,

4.13.4 XY v R

XYy N3BERLZH > TR NI TS, XYy FIZBZREEH D E3: (VA MD append() O
E97%) ARABRAY v R, VFRAA VAR YADRAY v R TF, fHAIAARXY v P, e P R—+F
SR~ S TVE T,

AVARVRAZBLTAY v F (V7 RAOAWNZEHMANTERSINLEE) 727825238, KKkt
Pz B ELNET, FAERMR Y v F (bound method) & 7Y =7 P T, A VARV ARXY v R
(instance method) ¥ HMENF T, MOEHINKRE 518U X MIC self SIS BEMINF F, HfEX
4.13. ZOMtOEHAHE 119
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Vo FIZiZ 2 20 HFHAH LERABELRD D 3, m.__self__ 1ZZFDAY v FBBET 247227 ¢
T.m.__func__ EZZDAYV v FEFELTWEEMTY, n(arg-1, arg-2, ..., arg-n) OMUH LI,
m.__func__(m.__self__, arg-1, arg-2, ..., arg-n) OMOH L ¥ ER2IZHFMTT,

ATz PRI, XYYy FATY 27 VIEREORBEOIBEY R—FLTVWET, LiL.
AV vy FEHEEEBRICETEOBBA 7Y =2 b+ (meth.__func__) IKFEEINTWVWEDT, NA VX
NBEAV Y FIZAYVy FEEZRET 2 ZEWEFHFINTVERA, XV Yy REEEZEREL LS T 5L
AttributeError DEMEINE T, XYV v FORULZHRE T 27-DIF. KDL ICZDO TEOMBA 7Y =
7 MCHIRIICRE T 2R EDNH D 3

>>> class C:
def method(self):
pass
>>> ¢ = CO)
>>> c.method.whoami = 'my name is method' # can't set on the method
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: 'method' object has no attribute 'whoami'
>>> c.method.__func__.whoami = 'my name is method'
>>> c.method.whoami

'my name is method'

FEAX, types ZSRLTLZX W,

4.13.5 J—FAT>z I+

a—FFATV 7 MR BEARED XS4 7 Fla >4 VX727 Python OFEfTH[REa — RERT2DIC
FARERICE o THbLRET, a—FF 7Y 227 MIZa— L RETREANOSRBEZ VS TEEE 7
P PeIFERDET, a-FA TV 2 r MIEAABBER compile) Ik o TREN, KA T
V27D __code__ B LTHWMDODHEEET, code EY2a—LdBHRLTLIZE N,

__code__ "D 7 7t A% object.__getattr__ IZ obj ¥ "__code__" EEL T TVETH, BEEAARY
FEEHLETD,

- FATY 2 MiE HARBBIE ezec) R eval O 12 (Y —AXFHORD D) WF 2 LT, FTR
R T X E 5,

FEAX. types ZSIRLTLZX W,
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4.13.6 BAT Uk

AT VEARBRA T2 7 VR LET, A7V 27 b OBUIH AL type() T7 7L RE
NET, WATI 27 ME3FHEOREEDH D F8 A, HHEEY 22— types IR TOMAAALIELIE
FEINTVWET,

NI DEHICEETRINET: <class 'int'>,

4.13.7 AINAT2x I+

ZOF T 27 MEAHTIERZRE R VEBICE o TRENET, 2047V =2 MAIEEORFEEH D
FHA, XNFA T 22 MF—D7 13T, None (flAAA%) LHDTHRTVET, type(None) () 1F[FL
SN UEERLET,

None ¥ EHEEFRKINF T,

4.13.8 Ellipsis # 7S b+

CDFATI 27 ME—RICATIA S V71T K o TEDNE T (slicings 2B L TSV, FFRZREER
fABPR—bLTOERA, Ellipsis A 7Y =2 MI—D272F T, ZD%HIE Ellipsis (flAAAH) TI,
type(Ellipsis) ) 1ZH—®D Ellipsis ZIEM L £7,

Ellipsis 721 ... L HFERINE T,

4.13.9 Notlmplemented #7217 +

COFATY =7 ME WIGL TWRWEIH U THEBEEES “HERENRD st & 2o DEAED
HIREINF T, #fMllE comparisons S M8 L T 72X\, NotImplemented A 7Y =7 ME—D/F T,
type (NotImplemented) O IZZDHE—D A4 YA XV RAEELE T,

NotImplemented ¥ HEXRINF T,

4.13.10 7—JLfE

T IUEEZZODEMA TP 27 b False BLU True TY, IS IZEMEEZRTOIMEbNET (/2L
OMEB PP EL ARINET), BELHED 2> 7F X b (B ZIEEMERFO5 8 LTHbh5HE) T
F. IhsiEzheh 0 BLC 1 CARCREVE S, RO LT, EHREL MRTE 254, A
ABBAB bool O 13MEZ 7 — MEICZER T 2012 3 (Lido HEEEHE OfizSH L TIZE W),

FNZFN False BXU True ¥ EEZREINE T,
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4.13.11 RFA T2 I b

ZOERIZ types ZBHRLTLEZI WV, RRv 7 7L —LF TV b, PL—ANw 27X T7V=z2 b+, A5
ARF Tz MzonwTHREhTVWET,

4.14 %55EME

FREF, WO DFTY =7 MITH LT, @RS E 3R emAH LEHOBEZEMLE S, 20
5BV ORI dir() MIAABBTHRE SN EE Ao

object.__dict__
AT 27 O (FHEIALARER) B ZIRTE T 270 fEbhsitE s -3 zofio~vy By 747
=7 T,

instance.__class__

PIAAL VAR Y ANBLTVWDE Y 7 AT,

class.__bases_

PIRFT T2 FDEEIFADR T NVTT,

definition.__name__
IR BB AV Y R, FTRZVT R I h =R VAR ZADHHTTT

definition.__qualname__
A, BB AV R, FTRAZVTER, 2L —KA4 YRR AD Efi% TT,

N—a ¥ 3.3 TEM.

class.__mro_

ZDBMEERXY v NORRRFICHEE S S R BRI I X ERBINE I TADRXR I NVTT,

class.mro()
TDAY Y RiE, AR FACE>T, TDAVRARYADRAY v NRERDIEFE HAZ<A X T 57
DIZ, LEZINZI0BHNERA, ZDXY Y RIZT T ADA Y AR ¥ Z{LRHTIEN. £ DRGRIT
_ mro__ WHAENE T,

class.__subclasses__()
FhEhDr 2%, ZRHEDEHEDOY 77 5 ANDOFSHMERFLE T, TOX VY FIZZAL5D
ZROSB, AFELTVEHDDOVRAMERLET, VA MIERIETT, fi:

>>> int.__subclasses__()
[<class 'bool'>]
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4.15 Integer string conversion length limitation

CPython has a global limit for converting between int and str to mitigate denial of service attacks.
This limit only applies to decimal or other non-power-of-two number bases. Hexadecimal, octal, and

binary conversions are unlimited. The limit can be configured.

The 4nt type in CPython is an arbitrary length number stored in binary form (commonly known as a
"bignum”). There exists no algorithm that can convert a string to a binary integer or a binary integer
to a string in linear time, unless the base is a power of 2. Even the best known algorithms for base 10
have sub-quadratic complexity. Converting a large value such as int('1' * 500_000) can take over a

second on a fast CPU.
Limiting conversion size offers a practical way to avoid CVE-2020-10735.

The limit is applied to the number of digit characters in the input or output string when a non-linear

conversion algorithm would be involved. Underscores and the sign are not counted towards the limit.

When an operation would exceed the limit, a ValueError is raised:

>>> import sys
>>> sys.set_int_max_str_digits(4300) # Illustrative, this is the default.
>>> _ = int('2' * 5432)

Traceback (most recent call last):

ValueError: Exceeds the limit (4300) for integer string conversion: value has 5432 digits; use
—sys.set_int_max_str_digits() to increase the limit.

>>> i = int('2' * 4300)

>>> len(str(i))

4300

>>> i_squared = i*i

>>> len(str(i_squared))

Traceback (most recent call last):

ValueError: Exceeds the limit (4300) for integer string conversion: value has 8599 digits; use
—»sys.set_int_max_str_digits() to increase the limit.

>>> len(hex(i_squared))

7144

>>> assert int(hex(i_squared), base=16) == ixi # Hezadecimal ts unlimited.

The default limit is 4300 digits as provided in sys.int_info.default_maz_str_digits. The lowest
limit that can be configured is 640 digits as provided in sys.int_info.str_digits_check_threshold.

Verification:

>>> import sys

>>> assert sys.int_info.default_max_str_digits == 4300, sys.int_info

>>> assert sys.int_info.str_digits_check_threshold == 640, sys.int_info

>>> msg = int('578966293710682886880994035146873798396722250538762761564 "
'9252925514383915483333812743580549779436104706260696366600'
'571186405732"') .to_bytes(53, 'big')
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N— a3 ¥ 3.10.7 TEM.

4.15.1 Affected APIs

The limitation only applies to potentially slow conversions between int and str or bytes:
e int(string) with default base 10.
e int(string, base) for all bases that are not a power of 2.
e str(integer).

o repr(integer).

o any other string conversion to base 10, for example f"{integer}", "{}".format (integer), or

b"%d" % integer.
The limitations do not apply to functions with a linear algorithm:
e int(string, base) with base 2, 4, 8, 16, or 32.
e int. from_bytes() and int.to_bytes().
e hex(), oct(), bin().
o ETIEE = ZF5E#% for hex, octal, and binary numbers.

e strto float.

e str to dectmal.Decimal.

4.15.2 Configuring the limit

Before Python starts up you can use an environment variable or an interpreter command line flag to

configure the limit:

o PYTHONINTMAXSTRDIGITS, e.g. PYTHONINTMAXSTRDIGITS=640 python3 to set the limit to 640 or

PYTHONINTMAXSTRDIGITS=0 python3 to disable the limitation.
e -X int_max_str_digits, e.g. python3 -X int_max_str_digits=640

e sys.flags.int_max_str_digits contains the value of PYTHONINTMAXSTRDIGITS or

int_max_str_digits. If both the env var and the -X option are set, the -X option takes

precedence. A value of -1 indicates that both were unset, thus a value of sys.int_info.

default_max_str_digits was used during initialization.

From code, you can inspect the current limit and set a new one using these sys APIs:

e sys.get_int_maz_str_digits() and sys.set_int_maz_str_digits() are a getter and setter

for the interpreter-wide limit. Subinterpreters have their own limit.
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Information about the default and minimum can be found in sys. int_info:
e sys.int_info.default_maz_str_digits is the compiled-in default limit.

o sys.int_info.str_digits_check_threshold is the lowest accepted value for the limit (other
than 0 which disables it).

N—a v 3.10.7 TEM.

AEE: Setting a low limit can lead to problems. While rare, code exists that contains integer
constants in decimal in their source that exceed the minimum threshold. A consequence of setting
the limit is that Python source code containing decimal integer literals longer than the limit will
encounter an error during parsing, usually at startup time or import time or even at installation
time - anytime an up to date .pyc does not already exist for the code. A workaround for source

that contains such large constants is to convert them to 0x hexadecimal form as it has no limit.

Test your application thoroughly if you use a low limit. Ensure your tests run with the limit set
early via the environment or flag so that it applies during startup and even during any installation

step that may invoke Python to precompile .py sources to .pyc files.

4.15.3 Recommended configuration

The default sys.int_info.default_max_str_digits is expected to be reasonable for most applications.
If your application requires a different limit, set it from your main entry point using Python version

agnostic code as these APIs were added in security patch releases in versions before 3.11.

IV N7 i= 870 N /MO

>>> import sys
>>> if hasattr(sys, "set_int_max_str_digits"):
upper_bound = 68000
lower_bound = 4004
current_limit = sys.get_int_max_str_digits()
if current_limit == 0 or current_limit > upper_bound:
sys.set_int_max_str_digits(upper_bound)
elif current_limit < lower_bound:

sys.set_int_max_str_digits(lower_bound)

If you need to disable it entirely, set it to 0.
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Python iZBWT, $XRTOHISMNI BaseEzception B OIRELZY FADA Y AR Y ATRIFIUIRD £8
Ao FED I 7 A% EMNT 5 except HixfEd try XITBWT, ZOHIUIZD T I A SIRE LGNS Z
ZHUFRLE T, 2D 7 57 ZADPRE TT OHIN T 5 AW L ¥ A, ¥ 77 7 Z{LDOBRIR W 2 DD
o F A&, ENEDECARITTZoTIBAETHELIRD ZERA

DUT 2T il AAAHIIMNE. A > 2TV XM AAABRIC L o TEREINE T, FITERLLARVWARED,
NS T —DFFLWERZ /RS 7 BEfE (associated value)” 25 £ 3, ZOEIZ. EHROER (27—
a— N, Z20a— FzHld 5552 ) OXFHnE IATT, BEEIRER., ks 7 20a vy b
725 LTEEAE T,

I—HIZk2a— FHHHAAAHINEEHTEZ S, ek T, FINANVFZETAMNLED, A V&S
VEPREUHNEERTZ2RNE "B x5 R LR 5 —%(HTHE2IERELZDTEES, Ly
L. 2—VFDa— FPEYTHRVWZ I —%2EHT20EEF 2 FIEEZVOTHERL T XN,

MARABGIIN Y Z ZEF T BINEERT 2D T 7 72T 22 e B TEE T, HLWLAEISII,
Ezception 7 ZAMEDY T FAD—DO06IRET 5 2 BEID L E T, BaseEzception H HIFIRAE
LEWTTFEW, fistEEHRT 2 ETOFELWERIZ. Python 72—+ VY 7L O tut-userexceptions DIHH
ZHH %7,

51 fINAI>THFX b+

When raising a new exception while another exception is already being handled, the new exception’s
__context__ attribute is automatically set to the handled exception. An exception may be handled

when an except or finally clause, or a with statement, is used.

This implicit exception context can be supplemented with an explicit cause by using from with raise:

raise new_exc from original_exc

from 1Z#E < FiIHIF4H None TR LTI D FB A, RIFEHSNLHIHD __cause__ ¥ LTHRESNE
3, __cause__ FHET S XX, __suppress_context__ JEMEREERIVIC True IKHET 2L I2d723
DT, raise new_exc from None Z{#5 Z ¥ TN HWHIAZH L VWD TEEIMZ THRRTZ (flx
3. KeyError % AttributeError [ZEZHZ), HTWHIINIT Ny JROFHETHEZ 5 X5 __context__
T Z e TEET,

127



The Python Library Reference, V) —X 3.10.13

57 %)L b D traceback R — Fid. FIABEIRD traceback 2z, TS DEFEXN-HINERRL %
T, __cause__ THIRINSHFE X B0, FET 2R LIXEICFREINE T, __context__ THEEICH
FHX B HISME. __cause__ % None 7D __suppress_context__ 7’ false DHFHICDARRINE T,

WIS E &, EEH I A HSNIHN T, 2O ERIIEICRREINE T, ZDD, traceback DT
W, BICEH SN RROPINNERENE T,

5.2 Inheriting from built-in exceptions

User code can create subclasses that inherit from an exception type. It’s recommended to only subclass
one exception type at a time to avoid any possible conflicts between how the bases handle the args

attribute, as well as due to possible memory layout incompatibilities.

CPython &M M: Most built-in exceptions are implemented in C for efficiency, see: Objects/excep-
tions.c. Some have custom memory layouts which makes it impossible to create a subclass that inherits
from multiple exception types. The memory layout of a type is an implementation detail and might
change between Python versions, leading to new conflicts in the future. Therefore, it’s recommended to

avoid subclassing multiple exception types altogether.

53 EKJ X

T ofishd, FicofistoRis 7 2 e LTEbhE 3,

exception BaseException
ETOMARABBINDIEIES 72 TY, 2—PFERDPFIIMER WA SN S Z L BEREATVEEA
(#EKITIE Ezception Zffio T EEWV), TDTFTRADA VARV RIT str() PHEEINTHE, 4>
AR ANDFBDOEB D GG SRR SN E T,

args
Blista > 277 RCEZBNEEIBD X TNVTT, HAAABIINIEBE, =7 —Xvt—U%5
Z B —DDONFHRF 2518 e UTHHIINE 3, HITE (0SError 72E) WL Dh D518z b
L. ZORTNOERIFHBEREADLDDLDH D £,

with_traceback (tb)
This method sets tb as the new traceback for the exception and returns the exception object.
It was more commonly used before the exception chaining features of PEP 3134 became
available. The following example shows how we can convert an instance of SomeException
into an instance of OtherException while preserving the traceback. Once raised, the current
frame is pushed onto the traceback of the OtherException, as would have happened to the

traceback of the original SomeException had we allowed it to propagate to the caller.

try:

except SomeException:

(RDR=T1Z%i <)
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(FiDR— 25 D %)

tb = sys.exc_info() [2]

raise OtherException(...).with_traceback(tb)

exception Exception
YRT LT UHNDOETDMBABBNMEIZ DI FANGTREL TVWET, ETOLI—VFERMND
DI I APLIREEZELRETT,

exception ArithmeticError
Hiff Lok A R I =12 L TEBEN2HAHRAABIN OverflowError, ZeroDivisionError,
FloatingPointError DK T A TT,

exception BufferError

Ny 77 \CHEET SHEDT AR o T & FITEH IR T,

exception LookupError
Ry VY TERRBY =T Y ATEONF = A VT 7 AN G E R SN B BIS) IndezError
B XU KeyError ORJET 7 AT, codecs. lookup () IZX > TEHEHINZZdHH ET,

5.4 BEREIN

DUT ofish, d@HEEt S s B9 T3,

exception AssertionError

assert XHBRK LG EICEHEINE T,

exception AttributeError
JEMZM (attribute-references ZZ M) LRANKB L ZHEITEEINET (A 7V =7 FHEHED
SRPBHEORAL E o7 LR =P LTWRWEEIZIE TypeError 5EHMENET),

The name and obj attributes can be set using keyword-only arguments to the constructor. When
set they represent the name of the attribute that was attempted to be accessed and the object

that was accessed for said attribute, respectively.
N— 3 ¥ 3.10 TEHE: Added the name and obj attributes.

exception EOFError
input () DAl H 7 — X &2 FH E 312 end-of-file (EOF) 12 L7 HAIEH I N E F, (FE: io.I0Base.
read() ¥ io.I0Base.readline() XY v Fli&, EOF I0iZT % L EXXFHZRLET, )

exception FloatingPointError

BREREDATHEE A,

exception GeneratorExit
Il —4 R J—F2 PP LN 2ITEE TN E T, generator.close() ¥ coroutine.
close() 2R L T30V, ZOHFSMIBEICE 2 X7 — TR WD T, Exception TIE7i <
BaseEzception ZEHEMA L TVWET,
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exception ImportError
import X TEY2— %20 —FLXIS & LTHENREET 2 e XHEINE T, from ... import ®
o from list” (FRVE @ ... D7) OHABIA RO SRV FITbEHINE T,

AVRAMI I RDF—V— FEMHGIBUEMH 5T name B &L path BHEERETE T, RESINLE
By AVR= b ERALNIET 2 —NLDEFTE, HINEFIZEI LT 7 A AANDR R, Z0E
NELLET,

=3 3.3 TLHE: name & path EHEABME N E Lz,

exception ModuleNotFoundError
ImportError O 72 5 AT, import X TEY a—RROLLRWESICERIhE T, Tk
sys.modules IZ None EFFN2HHITHEMEINTT,

N—Ta ¥ 3.6 TEM.

exception IndexError
= Y ADWTHHEHIN DG EELINE T, (RTAADA VT 7 RE>—F Y ADH I E
XIS BITTEINET; 4 V7 7 AR TRWIGA. TypeError BEHINET, )

exception KeyError

<y BV (FE) 0% —H. HEOF—OEEMICHOD SRS - BRI ET,

exception KeyboardInterrupt
Z—FHENDIAAF — (GEHIX Control-C 721X Delete) M L GBI N T F, T, &
DIABIZEIANICEER ENE T, Ezception ZHi#Ed 22— Mo THIEZNTA Y X7V XD
THHEEXNRNESIZ. ZDOHISMNE BaseEzception AL TWVWE T,

AMR: Catching a KeyboardInterrupt requires special consideration. Because it can be raised at
unpredictable points, it may, in some circumstances, leave the running program in an inconsistent
state. It is generally best to allow KeyboardInterrupt to end the program as quickly as possible

or avoid raising it entirely. (See Note on Signal Handlers and Exceptions.)

exception MemoryError
BBEEFICAEVDBRB LD, ZORIUE (AT7V 22 MWL ORINET 5 2 2 T) $-MEIAR
BED S LN WHE A SN E T, ORI DBEEIX. X £V FRICK o7 (WEF) #IFomEEE
RIXFHNTT, THOXEVERY—*%727F % (C @ malloc() BIf) 7=z, 4 &7V &p
B oBIEIATE 2 L3P ELRVOTHERELTLLEE W, ZNTH, Tl 7 LDRENFK
DEEATITAR Yy 7D ML —ZANy 22 HNTE 2 X511, R hEd,

exception NameError
O—ANERF 70— NVDEHIB RO Rro GRS ET, Zh3IEBHio GRIE
spam.egg TIIR S HIZ egg DL O R) BRIOAICHAINE T, BEMEIT RO S0 - 801 % &
PLI—Ryt—ITT,

The name attribute can be set using a keyword-only argument to the constructor. When set it

represent the name of the variable that was attempted to be accessed.
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N— g 3.10 TEHE: Added the name attribute.

exception NotImplementedError

Z DOHIHNE RuntimeError D HIRELTVWET, T—FEREDHEES 7 RIZBWT, HIRX Y v k2
IREZ FATH=-NTA FEINDZZE2BRTIGHICZOANEEH L Tk A, T2
75 R IHREFTH O AROEEZBINT 20ENDHL e EZRLET,

AR HETFRAV Y RAYE—FIRATOVAERVWI L2 RTEBNTIOHNEZFHTAIRETIEDD
FHA, ZDEIRT—ATREARL—ZPLXY v FEREREDEZ LTI, 7277 ADFEX
None ZEREL T EE W,

AMR: NotImplementedError ¥ NotImplemented i, fl7z & 5 B#ARTE HIZHFi > TWE T,
BIZEHTEERA, FIFAT 2K, NotImplemented RBIRL TL 12X W0,

exception OSError( [arg] )

exception OSError (errno, strerror[, ﬁlename[, wz’nerror[, ﬁlename?] ] ])

ZDHIANES AT LB AT ABED T T —EIR LG EICEE XN FE T, il 21X "file not found”
% "disk full” D& 57 I/O DRMPFEELZZL ETT BIROEPRERGAR. MOBHENZ T
iw&igﬁgij—)o

AR5 27202FBHOBRETRLOMET 2EEEZREL £3. fEESNLr -G EREET
7 4V FT None TF, BTHIMDTDIT, 518D 3 DS NTIBE. args BIEZHRAIO 2 DO
ROADOIRDE XTI NEHEET,

OV AT 7 RIFEBICIE. 05 exceptions TR SN TWDS 0SError DY 775 A %BET ek
KHDET, FEDY 727 7 RAIEHMIVIZ errno HIZX D £F, TOEEE 0SError ZEHEE /21X
IAVTATHEL, 777 ALRRIHE IR > BEICOARELET,

errno

C Z# errno ICHRT2HEL S —a— F T,

winerror
Windows IZBWT, %4 7 4 7 Windows =7 —2a— F&252 %3, ZL T errno EHIZ POSIX
TWIRA T 4 T —a— FADB I ZOHERTT,

Windows Tld. winerror 2> X b 5 7 X5 BB DEE errno JEMEIZ Windows =5 —a—
R HHE XN, errno SIEIZERINE T, D75 v b7 5 — A TIE winerror 5IENTEHR X
N, winerror BHIZTEEL THA,

strerror
OS HRft3 2 X5k, MET 27 —X vt—ITF, POSIX Tl perror() T. Windows T
¥ FormatMessage () THELENET,

filename
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filename2
7 7 ANT AT LRAD 1 DBEF 205 (B 21X open() R os.unlink()) DA, filename I
BB SN T 7 A NVHT T 7 7 ANV AT LSRN 2 DB 53 2B (B 213 0s. rename ()
DA, filename2 IFBEICE XN 2 OHD 7 7 A VBT,

N—Y gy 3.3 TEH: EnvironmentError, IOError, WindowsError, socket.error, select.

error, mmap.error A OSError MG ENE LTze AVA NI 7RIV T 7 I AZRTIrS LIE
A

N— 3 ¥ 3.4 TEH: The filename attribute is now the original file name passed to the function,
instead of the name encoded to or decoded from the filesystem encoding and error handler. Also,

the filename2 constructor argument and attribute was added.

exception OverflowError
AMEEORRPRBTERVRERMEIC R o728 NS T, ZhEB-TIEZD FEA
(tr L A MemoryError DSiEENZ Z2ICRBTL D), LaL, BENZEHROD, BRXN/
P DA DEEITHT LT OverflowError 23X EN 22 e h3HH 35, C OFEF/NEUREE OFISML
BIEEES N TORLDT, IZEALDFEI/NMIRHEED F = v 7SN EE A,

exception RecursionError
Z DBIAIE RuntimeError ZMA L TWVWET, 4 Y X =TV X R KBEIREE (sys.
getrecursionlimit () ZZW) OEEELMET 2 L XH I ET,

N—ar 3.5 TEM: LEIE RuntimeError ZFDF EXZH L TWE L,

exception ReferenceError
weakref.prozy () &> THEKE N39S (weak reference) 7"[3&\»\/%@31‘ H—Ryavry
a iZE o THIRENROBIRNRA 7Y =7 FORBMICT 7 A LEGEICER IR E T, 55
FRIZDWTIX weakref Y 2 — VBB LT EX W,

exception RuntimeError
fhoh 7TV ICHETERWL 7 — RSN G EITER SR E T, BIEEE, MAMER - D)
Z X DEECR T XTFAHITY,

exception StopIteration
FIAABEEL next () & iterator @ _next_ () XV v RIZ&oT, ZDOATL—RDBERTE7A4 T
LM ERNZ  BIRZ D 72DIEHINE T,

ZORIANATY =7 MiZiE—2oDEN value 3D D, ISR T 2518 LTEZ N, T7 %
JL MX None TI,

generator R coroutine BEDNR S & &, #FL W StopIteration £ Y ARV AMNEHINE T, B
DD EIZHIN DI Y R N5 7 2D value 51EE LTHEDLAE T,

Tz pr L —RDa— FHREHEND B WVIIEHENIC StopTteration AT 25E1E. RuntimeError
WEHENE T (StopIteration ZEHBROHINDFER E U TR ET),

N—=T a2y 3.3 TEE: value B V=3 L — XERIMEZRIRT /2D N Z M S HEREIBIMX L E
L7
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N—Ya ¥ 35 TAHE: from __future__ import generator_stop IZ &% RuntimeError ND%
BWEAINE LTz, PEP 479 2B L TLF X0,

N=Tar 37 TLHE: PEP 479 2 TDa— FTTF 7 4V P THMLEE L Y=L —&h
BiEH &7z StopTteration Ik RuntimeError WCEHIINE T,

exception StopAsynclteration
ATV =2 aYyEEIRT 272012, asynchronous iterator 779 =27 v ® __anext__() XYV v KIZ
o TRENZBEDDH D 7,

N—a v 3.5 THEM.

exception SyntaxError (message, details)
NP LT —ITHEB L HEIE N SN E T, ZoMIFNI import S, #HAIAZBIE compile O\
ezec() X eval () . FIULR 2V 7T+ DFHLAAAREREATT (MFEERVRFEITRICY) & Z 2 AlHeME
HHYET,

The str() of the exception instance returns only the error message. Details is a tuple whose

members are also available as separate attributes.

filename

The name of the file the syntax error occurred in.

lineno
Which line number in the file the error occurred in. This is 1-indexed: the first line in the file

has a 1lineno of 1.

offset
The column in the line where the error occurred. This is 1-indexed: the first character in the

line has an offset of 1.

text

The source code text involved in the error.

end_lineno
Which line number in the file the error occurred ends in. This is 1-indexed: the first line in

the file has a 1ineno of 1.

end_offset
The column in the end line where the error occurred finishes. This is 1-indexed: the first

character in the line has an offset of 1.

” and the offsets are offsets in

For errors in f-string fields, the message is prefixed by ”f-string:
a text constructed from the replacement expression. For example, compiling ’'Bad {a b} field’

results in this args attribute: ('f-string: ..., (7, 1, 2, '(a b)n’, 1, 5)).
N—Ya ¥ 310 TEHE: end_lineno B end_offset BEIBMEIE Lz,

exception IndentationError

ELSBWA VT Y MEBET IS —DREIES 5 ATY, 24U SyntazError DY 727 7 A TT,
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exception TabError
RTEAR—2A % B LEWHETA YTy rflioTwad e gicEHahxd, 2hix
IndentationError DY 727 7 A T3,

exception SystemError
AV RTYVEBNIML S —2RRA L7208, RRBETOLEAZRETIEIBERATERWEEDbN %
BEEH I E S, BEEER (TET) EOBERKRL h 2R XFHIT,

AP D Python 4 > 2 7Y ZDEEEIIRTFHYEICZIDOZ I —Z2HE L TLZE WV, ZDE X,
Python £ ¥ X 7Y ZDN— a ¥ (sys.version , Python OMEENL v > a Y ZBA L 7zBIcd H
NENET), ERTI—X v t— (BISNOBEE) 25 3IC8E LTSV, AIRERGEICIE
II—%FIERILETBSTLADY = 23— R WEL T,

exception SystemExit

ZOHIMNZ sys.exit ) BB HEBINEF T, Exception ZF ¥ v FT5a—FITEH->THFr v F
ENIRNWK ST, Ezception TIE7R < BaseEzception AL TWET, ZAUuzk b HFNI LoFE
BISHEYNIED D, A V2 =TV E22RTIEET, ORISR GEREARX Yy 7D b
L—2ANy 72 RRE T Python £ Y X =7V REIETLET, aYAPF 7 X3 sys.ezit() I
B4 7> arjllEFTDOEZITIMD 3, HEXEHBDEE. AT LOKRTAT—2Z (C
FEED exit() BBUCE T D D) R EL £ 7, {H2 None DA, MTAT—XRIE 0 TF, £hld
NOBIDYE (FIZIE str), A 7Y =27 POEIFE RSN, BTRT—KXRE 1 TF,

sys.ezit(D d. Z V=27 v 7DD DU (try XD finally i) BETENDE K HIXT 370,
FRT Ny ADHERRICR D VA ZEIFTIKAZ V) T F2FEITTE DL LHI2T 27DI2hiMc LR
ENFET, AIBIKT T2 2 ePEICHIBETHZ = (FIRIF. os. fork() ZIFALBRDF I rt
AN ITIE os._ezit () BAEEMHES Z e BN TEET,

code
AVARIVRITEENTRT AT —ZARIZL T =X vt —Y, (77 4/} None)

exception TypeError
FHAABHE F 7 IBIBEYI TR VWO A 7Y = 7 Mot L THERA S Bkt g 5, BEE
DGR L Cafill 2 iR 7= X731 T

OB, ZDF T =7 PTFEITL LD E LEBRIEAY K- ENTHEHT. ZOFTEDRVGE
WKa—F—a—FrokHINdrd LhERA, A7V P TEOREZYR—1F 208D 7
P FREREREMRL TORVDOTHIUR, KT 2EYIRBIINE NotImplementedError T3,

Mo OGP NTHE T BIZIR, int PRI Z DT, list BEXNT2) TypeError
ERBNETT, LoL, oMl (B2 BfFd 28PN OE) 2518 e LTHEIALGEIR.
ValueError L1235 NETT,

exception UnboundLocalError
B A Y vy FRO B = AV BRZRIIH L TSR ZIT > e h, ZOZRCBEBIA S TWRD -7
BEwcEt I E 3, NameError D% 727 7 AT,

exception UnicodeError

Unicode KT ALy a—FERETa— RO —BHELBIGEHINE T, ValueError O
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V705 ATT,

UnicodeError &L a— FERFETa—- PO —DFALEMLELE LTR>TWE T, Hl I,
err.object [err.start:err.end] &, XL AT DS B a—7F v 7 PUHIRB L iz R L
9,

encoding

IS5 —REHR Ly a—F 4 YT OHEITT,

reason

ZOa—Fy s x5BT B FIITT,

object
A—F v IrPLya—FFERIFTFTa—-FLESELAEATY =7 T,

start

object DERMDIEN LT =R DA VT 7 A TT,

end
object DERBEDIEN LT —XDRDA VT 7 A TT,

exception UnicodeEncodeError
Unicode B D =5 —H > a— FHIZHEAE LBICEN XN E T, UnicodeError DV 727 7
TY,

exception UnicodeDecodeError

Unicode B#EO T J —h 7 a— FHICEE L-BICEH SN E T, UnicodeError D% 727 5 A TT,

exception UnicodeTranslateError

Unicode BE#H®D T 5 — AW FAE U-BRICEH INF T, UnicodeError DY 77 5 AT,

exception ValueError
AT, [ELWRZZEY TR WEEZFRO5 22 0o 72 & &%, IndezError D X574 &
DREMZZBIS TR T E R WK T ENE T,

exception ZeroDivisionError
PRAESRIARER DS 51 H 0 THo 75 EIAM SN E 3. BIEEIZSCFYIT, 2 DEEICHBT 25
HETF L HETOREZRLE T,

T ofME, BEDODAN=Ya v DBRTAEEDDIZEINTVWET; Python 3.3 &b, 25k
O0SError DILA V7 ATT,

exception EnvironmentError
exception IOError

exception WindowsError

Windows TOAFHTE £3,
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5.4.1 OS s

YITFoEIANE 0SError DY 727 5 AT, Y RAFLLS—a— RIZREFELTERINE T,

exception BlockingIOError
HEBIED, /7 v7ay XU TBECHESNA 727 (BIZEY 7y M) 270y 7 LESI
o TG EIEH XN E T, errno EAGAIN, EALREADY, EWOULDBLOCK ¥ & 8 EINPROGRESS \ZXfIt
LEd,

BlockingIOError &, OSError OEMIMAT—2o0@EE2HH £3:

characters_written
AN =237y 7EINZETCREZAEFNLXNFHEEOCERTT, ZOBMIX i0 260D
Ny 77 1/0 75 2% FoTn3 e EICHHATEES,

exception ChildProcessError
F7 ot RDBED KM L 78551E M ENE T, errno ECHILD WG L £ 3,

exception ConnectionError
axr v a YEAROFEDERIKY 7 R,

¥ 7 7 F R 11X BrokenPipeError, ConnectiondbortedError, ConnectionRefusedError,

ConnectionResetError T3,

exception BrokenPipeError
ConnectionError DY 727 5 AT, &5 —HDWMBHAL BN SITEZAZDI T 0, FEE
AABDIDITT Yy PETYENTY Ty MCEZIAZD S L LEGEICHAEL $T, errno EPIPE
¥ ESHUTDOWN (23 L £ 3,

exception ConnectionAbortedError
ConnectionError D% 72 Z AT, EHOFATHEBHETFICX > THT NG THEL T,
errno ECONNABORTED XS L %5,

exception ConnectionRefusedError
ConnectionError OV 77 5 AT, HBHOFATHEGHFIC I > TIHERINEEICHELF T,
errno ECONNREFUSED WZXHIG L T,

exception ConnectionResetError
ConnectionError DY 77 5 AT, HEPBEEHTFICE o Ty P ENGEICHELE T, errno
ECONNRESET WX U E 5,

exception FileExistsError
FTCRFET D77 AT 4 L7 PYZRMERL &5 & LABEITENENE T, errno EEXIST (4
JEU 9,

exception FileNotFoundError

BEREINZT 7 ANMRT 4 L7 P UDPTEHELBRWEEIEHINE T, errno ENOENT WZXEL £3,

exception InterruptedError

AT LA=ABANBEBIC L o THI I NG EISGEHN INFE T, errno EINTR IZHEL 35
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N—=Tay 35 TEHE: ST FANY FIBFNZREREET. AT Laa—-AREETHHIENS
& Python & InterruptedError ZiXH T 2ROV AT La -V E2HRITT 2 L5 DELE
GHIIZOWTIE PEP 475 2BLTLEEW) ,

exception IsADirectoryError
T4V 27 PVIZ (os.remove() IRED) 7 7 A MEEDER I N5 G 1AM SN K §, errno EISDIR
WHRIGL E95

exception NotADirectoryError
Raised when a directory operation (such as os. listdir()) is requested on something which is not
a directory. On most POSIX platforms, it may also be raised if an operation attempts to open or

traverse a non-directory file as if it were a directory. Corresponds to errno ENOTDIR.

exception PermissionError
Raised when trying to run an operation without the adequate access rights - for example filesystem

permissions. Corresponds to errno EACCES and EPERM.

exception ProcessLookupError

5z a ABFELREWESICER XN E T, errno ESRCH MG L %3,

exception TimeoutError
AT LB AT LLNRIVTEA LT Y LGS ICER SR E T, errno ETIMEDOUT WX L
£73,

N—T a3y 3.3 TEM: FEROTRTD 0SError 727 5 APBIMENE L,
BE.:

PEP 3151 - OS BX U IO fIAkEREDFHE L

5.5

I

==

[=]

ROFIMIESEH T IV e LTHEDRE T, FfliconTIiE BEATI) ORFa XY 2SR LTE
2\,

exception Warning
BEHNTITYVORIEKES 7 AT,

exception UserWarning
A—Ha-FL-o TERINZEEORKS 7 X TT,

exception DeprecationWarning
fthd Python FARENAT TELTZ2HT 5 £ D, BEIETEDKEICOWTOELT DK 7 AT,

Ignored by the default warning filters, except in the __main__ module (PEP 565). Enabling the

Python Development Mode shows this warning.

The deprecation policy is described in PEP 387.

5.5.
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exception PendingDeprecationWarning
H o TRERIMCBEIL SN TRELD, DL ZAHFFEIESINTOWRWEEEIZOWTOEH DK
AT,

EAHEC 2 AREED & B EERILICOVWTEE 2T 2 Z L X ENRD T, 2DY 7 RARFD - 721fED
T, BRI E > TWBFEIICDWTIE Deprecationarning BEE LWTT,

Ignored by the default warning filters. Enabling the Python Development Mode shows this warning.
The deprecation policy is described in PEP 387.

exception SyntaxWarning

BERR 7SI S 2 BEH DRIK Y 7 A TT,

exception RuntimeWarning

HWEWIRT VR A DEFNINT 2 EEDIIKS 7 AT,

exception FutureWarning
Python TEHMINLT7 TV —2a DLy FA—HF—ANAFTTEELZHT L L 2D, FEILTEDKRE
WKOWTOEEDHRES 7 AT,

exception ImportWarning
EYa— A YR-OMY LEDOIZBDITHT 2 ELEDRKES 7 AT,

Ignored by the default warning filters. Enabling the Python Development Mode shows this warning.

exception UnicodeWarning
Unicode (ZB#E L 2B HDEIE S 5 2 TF,

exception EncodingWarning
Tra—74 Y7 HELEEORIKS 52T,

See Opt-in Encoding Warning for details.
N— a3 ¥ 3.10 TE.

exception BytesWarning
bytes X bytearray WHHELZLEEDHEES 7 A TT,

exception ResourceWarning
VY — ZDHERNICEE L B ORES 7 2T,

Ignored by the default warning filters. Enabling the Python Development Mode shows this warning.

N—a v 3.2 Tl
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5.6 BINDY S XFEE

HARAABIND 27 5 ZFEREIIAT DO ED TY:

BaseException
+-- SystemExit
+-—- KeyboardInterrupt
+-- GeneratorExit
+-— Exception
+-- StopIlteration
+-- StopAsynclteration
+-— ArithmeticError
| +-- FloatingPointError
| +-- OverflowError
| +-- ZeroDivisionError
+-— AssertionError
+-- AttributeError
+-- BufferError
+-- EOFError
+-- ImportError
| +-- ModuleNotFoundError
+-— LookupError
| +-- IndexError
| +-- KeyError
+-- MemoryError
+-- NameError
| +-- UnboundLocalError
+-- OSError
+-— BlockingIOError
+-- ChildProcessError
+-- ConnectionError

+-— BrokenPipeError

+-- ConnectionAbortedError
+-- ConnectionRefusedError

+-- ConnectionResetError

|

|

|

|

|

|

|

| +-- FileExistsError
| +-- FileNotFoundError
| +-- InterruptedError

| +-- IsADirectoryError
| +-- NotADirectoryError
| +-- PermissionError

| +-- ProcessLookupError
| +-- TimeoutError

+-- ReferenceError

+-- RuntimeError

| +-- NotImplementedError
| +-- RecursionError

+-- SyntaxError

| +-- IndentationError

| +-- TabError

+-- SystemError

+-- TypeError

(KDR=21ZHi <)

5.6. BINDY SR
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(RIDR=I D5 DREE)

+-- ValueError

+—=

UnicodeError
+-- UnicodeDecodeError
+-- UnicodeEncodeError

+-— UnicodeTranslateError

+-- Warning

DeprecationWarning
PendingDeprecationWarning
RuntimeWarning
SyntaxWarning
UserWarning

FutureWarning
ImportWarning
UnicodeWarning
BytesWarning
EncodingWarning

ResourceWarning
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SIX

TEXMLEY—-EX

COFETHWAY 2 EY 2 — VRN TFHIBRERR 4 72 7 % 2 MLUEY — v 227 L ThE T,

codecs B 2 —NVE T F A MLE Y SVEEL 2R -7 NAFUT—20IE O THEINTVET,
Iz T Python OMAAALXFHIHD THFAL =TV RB —str DRFa X FBZLTTEW,

6.1 string --- —XEIGBXFIIRIE

Y —Xd—FK: Lib/string.py

BE:
TEIND =T VRB sty

XFFIRY K

6.1.1 XFIEH

CDEIV 2 NLNTEBINTVIERIL TOMED T

string.ascii_letters
%IRD ascii_lowercase ¥ ascii_uppercase ZEDHEHD, ZOMHEIER T —MIKFEL EHE A,

string.ascii_lowercase
/N 'abedefghijklmnopqrstuvuxyz' . ZDfHIER 7 —/UITKFEE S, EETT,

string.ascii_uppercase
KF ' ABCDEFGHIJKLMNOPQRSTUVWXYZ' , ZOfHIE1 7 — M IZKkiFE 3, EETI,

string.digits
XFH| 10123456789 T,

string.hexdigits
A 10123456789abcdef ABCDEF!' T3,


https://github.com/python/cpython/tree/3.10/Lib/string.py
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string.octdigits
FH] 101234567 T,

string.punctuation
Cur —LZBWT, XYY XF (punctuation characters) & L THbirsd ASCH XFDLFEHITT:
PhRgE Ox+,=. /0 5<=>7@[\]"_~"{I}~.

string.printable
FIiI AT aE 72 ASCII XF THR S N2 X FHITT, digits, ascii_letters, punctuation B X
whitespace ZHlAEDOELDDTT,

string.whitespace
Z%H (whitespace) & L TH#bird ASCII XFRTEZBZLNLFHITT, FLALDI AT ATIE, Th
lFAR—2X (space). X7 (tab), BT (linefeed). 18 (return). XE (formfeed). HEE X 7 (vertical
tab) T3,

6.1.2 hXZ LOXFHENIL

HAAABDLFF| (string) 7 7 Z1iE, PEP 3101 TEIAENTWS format () XY v FIT X o THEMERE
BEHEED 7 + —< v bEITIWEED D D £F, string EY 2 —)LD Formatter 75 A Ti&, HAAA
D format() XYV v FRUEEZMFEHL T, MEOXFHN 7 4+ —~<v DIRIZBOEER L THRE <A
ATBHIENTEXT,

class string.Formatter

Formatter 77 A&, ITDOXY vy NEHLFI:

format (format__string, /, *args, **kwargs)
FZi2 API XY v FTF, FEAXF e, TREOMESFIRBIUF—v—F5[oty M 2D
F5, ZAUX vformat () ZFUHTEIZR S S v =T,

N—Yay 37 TEE: HFRLTIE MEERE 05 ) L,

vformat (format__string, args, kwargs)
COBIET7 A —~ v POEROAFEELLET, ZOBIE. *args BL U **+kwargs ¥V X v 7
AR LT, HEEEMELD515E LT unpack LTHSHE pack $2DTid%L, 518 LT
HoPUCLORABRLLFHELZE LLWHEDO, My LERE LTAMEINE T, vformat ()
. BTN ELFET R e EIRT 4 =V RICORT 20FHEELET, 2ud, YTl s 2
BRZ T2 XY v REECH L ET,

X BHIT, Formatter TREY 77 7 RAICE > THEBIONZ I LEZEKLEZRD LS WL DhD X
Vy FPERERINTVWET,

parse (format__ string)
format_string ZH&E L. X L. (literal_text, field_name, format_spec, conversion) DA 7 F
TNERLET, ZHUE vformat ) DIXFHNEXFE LTDONFET —XRBT 4 —L FIZERM
THLDIHHINET,

2 FNADMEEF. S FL LTOXETFT—R e, ZRICHSE—DBHR T 4 — L FERBLE
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T XFL LTOXFT—ZPENEEE (ST DDER T 4 — )L R L2 5A R IR &5
£73) . literal_text 1ZRED 0 OXFHNE D T, BILT 4 — RBMNGEIX, field_name,
format_spec B XX conversion 73 None 72D £,

get_field(field_name, args, kwargs)
G LTH A7 parse() (EREZMR) X DREENS field name ZERIEENRE 7P =2
MIEHL £5, R DEIZZX 7L, (obj, used_key) TF, 77 4/ FTid PEP 3101 IZHE
XN 3 "0name]” % 7label.title” O & 5 RBEXDOLFHN 2518 LT D £F, args & kwargs
& uformat O WCEINFE T, BDE used key 1. get_value() @ key 51 R UEHKERH
7,

get_value (key, args, kwargs)
Bzohle7 4 =V ROMEERID L E T, key 5IEUEBBTH XFHTHMOEEA, BHRDY
ElE MBS args DA VT v 7 AFRSERLE T, XFINOHEZ. BEITZ D518 kwargs &
BERL 9,

args 5180, vformat () ~NDOAEFIED ) A MTERE SN, kwargs 518UE. F—V— REIEOEE
FHITHRESNET,

74—V RED (EVF RTRYIBNE) WS ODDEED LR > TWBEGE, RIIDERDAD
IhoSoBBICEEINE T, BYODOEZRICHE LTI, BEOBUEREA Ty 27X 7 722 [[HE
I XN E T,

DF D, FlIZIE., 74—V FH 0name’ EREINDZ L X, get_value() &, key 51830 & L
THOHENE T, B name (&, HARABD getattr() BAENFFOHIN, get_value() 23R
INTDOBITHMRINE T,

AVFIRAEREZF—V—FDBEELBEVWT A T2 E25RBLE%E. IndesError £ 721X
KeyError DS ENFE T,

check_unused_args (used__args, args, kwargs)
R TREH DD RS 22 FEHE L £ 7, ZOBBA05 8. EX4EE
XFHTEBICSRBEINDE TR TOFHD F—D set (MESIEOEE. AR =518 FF)
&, viormat IZEEN D args & kwargs NOBMTT, HHINZVGIED set . ZhsD 8
TRX=RPBHBEINE T, check_unused_args () 1. WERDIERIMETD 2355 12H9 &K H
TEHDLAREINET,

format_field(wvalue, format_spec)
format_field () FHAITHAIAAD 70— VB format () ZWMUHLEST, ZOXY v K
F BT T RAEF—N=F 4 T BRI ET,

convert_field(value, conversion)
(get_field() HYRT) % (parse() XYV v FHRFTEXTVDOEAT) GRONIEWE A4 T
LTEWLE T, 7740 b= 3 Vi3 s’ (str), 't (repr), ’a’ (ascii) R A4 T2 MR L £5,
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6.1.3 EXEEXFINDE

The str. format () method and the Formatter class share the same syntax for format strings (although
in the case of Formatter, subclasses can define their own format string syntax). The syntax is related to
that of formatted string literals, but it is less sophisticated and, in particular, does not support arbitrary

expressions.

HRIEECTFINIPAEIN {3 g " BT 4 =V R 2EAE T, BEEINCHE T LSNI R TH
MiexFe LTibh, ZEHEZMAZ S Zeix{Hihnav—shid, EEEXre LTRSS BEDLRD 285
Bl THETLRIETIRS =TS22 TERT: ({ XU 1,

BT 4 — L FOXIRIFZLLFTY:

replacement_field = "{" [field_name]l ["!" conversion] [":" format_spec] "1}"
field_name = arg_name ("." attribute_name | "[" element_indexz "]")*
arg_name = [identifier | digit+]

attribute_name = identifier

element_index n=  digit+ | indez_string

index_string n= <any source character except "]"> +

conversion n= "r" | "s" | "a"

format_spec n= <described in the next section>

b o LEHEICWS ¥, BT 4 —L NiX field_name THDOLNET, CHUCK->THRELEA TV =27 D
fED, BT 4 — Fofb ) icEML I EINTHA SN E T, field name DRIT, EEEFRF 11" AT
conversion 7 4 —)VRERIFT BN TEET, HRICauey "' AT, format_spec ZEFEL W T
FEF, Zhd. BRI ZHEDOIET 7+ 1 FOFLZIEEL $9,

SNREEI=SHEAX HOBHLTT 2w,

field_name ZNHHIX, BrF—V—FOWITNLTH 2 arg_name 2SR ED ET, THDPHTH2Y;
B MBI ESRLET, £/, ZIDF—TU—-FTHI5E. fFESNF -V - SR L7, &
R XFHIHTED arg_names DIEIC 0, 1, 2, ... THEIHE, ZHHETART (W OO0 TEHH FHA) A
M2 eMNTEET, £LTHO, 1,2, ... & HEWNZZOIETHAZINE T, arg_name 35| FHFTRY]
LNTVWARVDT, HXLFHNOEREDOREF — (BIZIECFH] 110" R ':-]1' RE) ZEEET LI LIET
XFEH Ao, arg_name DRIMEBEOEDA > 7 v 7 AR FEFLIIBEUEREZHRIZ2 2B TEE T, '.name' JER
DORIF getattr) ZEALTIEEINZEEZEIRL 3, —7. '[index]' BHXORIX __getitem__()
EERALTA YTy 7 2ABRETVET,

N—=Ya ¥y 31 TERE: str.format() ZfFv, MBI EIEELTEARK T2 2B TEET, "{F 3.
format(a, b) & '{0} {1}'.format(a, b) EHELCIZRD I,

N—=ar 3.4 TEHE: Formatter Zffv, MEIIBHEEZEBT 2N TEEXT,

2 ERIEE LTI DB 2T £ 9
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"First, thou shalt count to {0}" # References first positional argument

"Bring me a {}" # Implicitly references the first positional argument
"From {} to {}" # Same as "From {0} to {1}"

"My quest is {name}" # References keyword argument 'name'’

"Weight in tons {0.weight}" # 'weight' attribute of first positional arg

"Units destroyed: {players[0]}" # First element of keyword argument 'players'.

B (conversion) 7 4 —L RIZ X D FALHENC A OEHIEHpsEI N E T, @HE. HoFLLHUT
__format__ () KXo TEMEINET, L2LAERNS, HBEIKI-o T, XFFe LTERT 5 Z & 2iEil L
720, BERBEOEEEA—N—FA FLELREZdHDET, __format__ () DFEUH LENIMHEZE T
NS 2 v BEOFALBOMBIIRIEINE T,

BIE3IODEMRT F 7MY R—FENTVET: HIZHLT str() ZFER "1s' | repr() BMER 'Ir' |
ascii () ZWEER 'la',

WL DHhDFITT:

"Harold's a clever {0/s}" # Calls str() on the argument first
"Bring out the holy {name!/r}" # Calls repr() on the argument first
"More {!a}" # Calls ascii() on the argument first

format_spec 7 4 — FliX, 74—V FIR, XFEWZ, #HOH, BELRED, [HE2RETIAHEEEAE T,
ZNZNDOMEDOTNL, "formatting mini-language” . F7ziE. format_spec DEIETERINE T,

1Fe A DAAAAENE, KDL > a Vi@ -H# O formatting mini-language 3% +K— b+ L E 3,

format_spec 7 4 —V FPICIEI AN TR o TBI T 4 — L FEEDBZ I D TEFT T, ARNTICHR - B
T4—=VRIZE 74—V, BT 57, HIEEZED2 e TEF TN, SHLRANTOMEZZD
523 TEEHA, format_spec HFOBEHLT 4+ —L FiX format_spec LFHNIPHERMINZBNCE XX S
NET, ZATED, HOEXZEHNHEET L Z N TEET,

ERIEEH OV 2DHIBBIRL TTF X\,

ENEE I —SHEL%

FHHXIEE ("Format specifications”) 13 FRIGE L FHIOME 4 DIEZ RIS 2 TIEEZIRET 2720, B
74—V FTHAENET (ERXEEXFINDE BLU fstrings 2L TLZZV) . 20 b3, A
ABBEED format () BABICEHEINE T, ZhehoEBERIEEREZEICO VT, ERIEES LD XS
AR ES TS,

Z < O AALINE, FEXIEECEH L TUTOA T a v EFELET, LoELEDS, W 2hoFRIEE
F Ty a VIZEERTOAEY R— T EhE T,

—fREYIZE D RO & LT, EZOFRIER, HIIH LT str() ZHUEH L ZLRUHEREGZET, @
W, BTRVWERIEERZZOMREEEL £T,

— R ERIEE T (standard format specifier) DEFERITILLT TS
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format_spec

[[filtlalign] [sign] [#] [0] [width] [grouping option] [.precision] [typel

fill = <any character>
align = ngn | omsno | om=n |
Sign = nyn | n_n | non
width = digit+

grouping_option = "_" | ",

precision n= digit+

type e llbn | IICII | lldll I llen | ngn | nfn | ngn I llgll | IIGII | " | "O" I llsll I Nyt

ARN7% align BZIEET 2%E. ZOHNS fill X7ZMT 2 e TEET, TOXFIIMERDO X TEIEE
TE, HFBINLBERET 7 4L FOEEAFLIRD $3, formatted string literal DHR str. format ()
AV FRMESBERY T I LOBFEIN ({7 & ") & fill XFE L THERARVWI EIERLTLES WY,
72720, EHEIMZ ANFIZR S 7 EBIR 7 4 — L FNHHA T2 23 TEE3, ZOHIRRIE format () BIEIC
BHELEE A

B4 7 align A7 a YOEKREIDITOLEBEHTI:

* 7 | Bl

> 3

>

<t | FIFHATREIR AR =BV, A Zi@ilLET (1L ALDA TV 27 MZBWTOT
A R

>t | FIHAREIR AR =BV, A ZEHlLET (WO DA T =27 MZBWTDT
7 AT,

= | B (MBI O%sEHED T, 0000001200 D kS BB TRREINET, T4 T
¥a VIFEUERNI L TOABEMTT, 74— FIROERTD '0° ORIE DT 7 4Lk
DBUEIZIED 5,

| FIFRTEER AR — 2B WT, RRFEEESIL £ 3,

BNDT 4 — L REPERINBVED, 74—V FIBEXT —RERRT 27-DICLBERIBLRCICKRS 2,
WHEELTTIW, 20720, ZOEHAICE, align 7Y a3 YVIZEKRERL FHA,

sign 7 a YIFBERISHT L TOAFENTHD, UTDS55DQU D) T

FFary | BEK

! HEOHME, EH. BROWAICHLTHRELET,

- HEOMHEZ., ABICNLTOAEELET (77 4L FOEHTT),
Z2H 22 R IER ORI, B EE-ORCHEHT2 e 2EELE T,

ATy aid B gy 2EHLES, AERE. BRI L G- RICERINE T,
DX T a i BEL FEVNIREL HEBTOAEMTT, BEUTH LT 2 #EE, S A, F721% 16
FOHNPERENZHEE., COF Ty a g hIhafEicEhZz '0b', '00', '0x', '0X" HEIHEEZ N
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ZFE T, TN ERBUZOWTIE, FIERX TR, MESFORITEFED 72  TH A RITIZEI
INERSCEDEENE T, BEIE. HEPR G ROANIETFHR Mo OSSR ICHDbDAE T, &5
Iy gt X G DEBUTOVTIE, RED 0 I3FER2 MY RPN EE A,

LU F T aiE, FOMNOEASL—RIZHUSEFS I EARILET, v — U KEFEDE L — X IZIE,
RO DT 'n' OBHEFFRN2MF->TIEEW,

N—Tav 31 «C\\QE v 7]—7°:‘/_:_1 T/i)i‘ﬁﬂuéhi Lf: (PEP 378 %)é/}ﬂﬁ)o

ATy s ViE FEVNEGR RO RBA L BB O KRB 14 KBF 3T ORYID LTI T v X — R
A7EMSL VS LB LTT, BRORIAD 'b', ‘o', 'x', 'X' T AN X7 Y X —Ra7HHEA
SNET, MORBUTIOA T a v RIEET 2T —ITRDET,

N—Ta Yy 3.6 VGQE v A yﬁiiﬁﬂﬂéﬂi L% (PEP 515 zé)i'g/ﬂf‘i)o

width is a decimal integer defining the minimum total field width, including any prefixes, separators, and

other formatting characters. If not specified, then the field width will be determined by the content.

alignment 2SH/RIVICE X 502 WGE, width 74— Riz¥nR ('0') XFEHET 2 2 2. BEE 7=
DOFBEER L 0 %7 4 Y7 EABEICLE T, 20U fill XFIT 0" RHE LT, alignment X4 71
‘= RIEE L Z L L EHTT,

N— a v 3.10 TEH: Preceding the width field by '0' no longer affects the default alignment for

strings.

The precision is a decimal integer indicating how many digits should be displayed after the decimal point
for presentation types 'f' and 'F', or before and after the decimal point for presentation types 'g' or
'G'. For string presentation types the field indicates the maximum field size - in other words, how many

characters will be used from the field content. The precision is not allowed for integer presentation types.
BRI, type 1. T—EBRED XS ICRHINZ D EREL T,

FIH AR SFHN DR IRNI LT T3

il =
's' XFH, ZHBT 7 L bDIET, ZL DEEERINET,
None | 's' LT,

M ATRE 2 B D R BRI LT T3
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B | BK

b | 2R, SIS EUEIR 2 ZEBE LET,

e | XF, BiEEMIET % Unicode XFICEHL E T,

'd' | 10 R, SN BEIR 10 ZEKE LT,

o' | 8iERL, IS BRUEIZ 8 BEE L LET,

'x' | 16 R, HSINMAEER 16 ZHEBE LET, 10ET 9 2R 28 F I3 ICFEribh
£,

'X' | Hex format. Outputs the number in base 16, using upper-case letters for the digits above
9. In case '#' is specified, the prefix '0x' will be upper-cased to '0X' as well.

'n' | B, BEOO T —IREn, RYIDXCFEFHAT S 2 e Z2RTIE 'd' ERITTT,

Nong 'd' &R L TT,

IS5 DRIVANTIMA T, BHIZ ('n' & None ZFR<) UTOFHNMIRBORBHUTEXGEETEXT,
25352 e TEBRIIEFEXEHMINZFNT float O Mo THEEVMNIEBICERINE T,

FIFRIBE: float & Decimal ORIFNILIT T :
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B | EK

'e' | Scientific notation. For a given precision p, formats the number in scientific notation

with the letter ’e’ separating the coefficient from the exponent. The coefficient has one
digit before and p digits after the decimal point, for a total of p + 1 significant digits.
With no precision given, uses a precision of 6 digits after the decimal point for float,
and shows all coefficient digits for Decimal. If no digits follow the decimal point, the
decimal point is also removed unless the # option is used.

'E' | FEREREL T, KFD E 2S5 T 2BRVWTIE, ‘e AU TY,

'f' | Fixed-point notation. For a given precision p, formats the number as a decimal number

with exactly p digits following the decimal point. With no precision given, uses a precision
of 6 digits after the decimal point for float, and uses a precision large enough to show
all coefficient digits for Decimal. If no digits follow the decimal point, the decimal point
is also removed unless the # option is used.

'F| BEENEUREREL T, nan A% NAN (2, inf A INF ICEHBENZ e 2FRE £ LEU
T,

General format. For a given precision p >= 1, this rounds the number to p significant

digits and then formats the result in either fixed-point format or in scientific notation,
depending on its magnitude. A precision of 0 is treated as equivalent to a precision of 1.
The precise rules are as follows: suppose that the result formatted with presentation type
'e' and precision p-1 would have exponent exp. Then, if m <= exp < p, where m is -4
for floats and -6 for Decimals, the number is formatted with presentation type 'f' and
precision p-1-exp. Otherwise, the number is formatted with presentation type 'e' and
precision p-1. In both cases insignificant trailing zeros are removed from the significand,
and the decimal point is also removed if there are no remaining digits following it, unless
the '#' option is used.

With no precision given, uses a precision of 6 significant digits for float. For Decimal,
the coefficient of the result is formed from the coefficient digits of the value; scientific
notation is used for values smaller than 1e-6 in absolute value and values where the

place value of the least significant digit is larger than 1, and fixed-point notation is used

otherwise.
IECBOERAL 0 8L NaN FHEEIICBEFRR K 224 inf, -inf, 0, -0 BX K nan &
“hFET,

G T A=~y T, BIEAKREL BRolz &, 'E' YD BEDLL Z L 2RE, 'g' YFHU
T3, ERKE NaN OFRHAKXFIIHED 3,
'n' | BETT, REOR T —NMIZELET, BESELFEIFAIND Z 2 2R, 'g' EFAU

<7
| SRy F DT, KR 100 RSN, BERAMRET r—< v b (F) TA—k Y b
S ETRRINET.

Nong¢ For float this is the same as 'g', except that when fixed-point notation is used to format
the result, it always includes at least one digit past the decimal point. The precision used
is as large as needed to represent the given value faithfully.

For Decimal, this is the same as either 'g' or 'G' depending on the value of context.

capitals for the current decimal context.

string -The-offagiiaigedii@fEmatch the output of str () as altered by the other format modifief49
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EXFEER
ZDHEITIE. str. format () HEXDHIEFEN L. T HIMERD §-FHA L 3,

Z L DA, FL {3 2INZ. % ofRb iz . 2#> 2T, v 4-FRCEMLZER ) 5, 4
ZIE. '%03.2f ' 1F '{:03.2f}' LT E T,

MUTOFITRT KD, FUIE HITHACHRA A TS a v R—1+P L TVE T,

MES 277 7k X!

>>> {0}, {1}, {2} .format('a', 'b', 'c')

'a, b, c'

>>> ' {}, {}, {}" . format('a', 'b', 'c') # 3.1+ only

'a, b, c'

>>> {2}, {1}, {0} .format('a', 'b', 'c')

'c, b, a'

>>> ' {2}, {1}, {0}' . format(*'abc') # unpacking argument sequence

'c, b, a'

>>> '"{0}1}{0}" .format('abra', 'cad') # arguments' indices can be repeated

'abracadabra'

HHiz o7 7k R:

>>> 'Coordinates: {latitude}f, {longitude}' . .format(latitude='37.24N', longitude='-115.81W")
'Coordinates: 37.24N, -115.81W'

>>> coord = {'latitude': '37.24N', 'longitude': '-115.81W'}

>>> 'Coordinates: {latitude}, {longitude}'.format (**coord)

'Coordinates: 37.24N, -115.81W'

FIBDEEAND T 7 R:

>>> ¢ = 3-5j
>>> ('The complex number {0} is formed from the real part {0.real} '
'and the imaginary part {0.7mag/.').format(c)

'The complex number (3-5j) is formed from the real part 3.0 and the imaginary part -5.0.'
>>> class Point:

def __init__(self, x, y):

self.x, self.y = x, y
def __str__(self):

return 'Point({self.z}, {self.y})'.format(self=self)

>>> str(Point (4, 2))
'"Point (4, 2)'

FIBDERADT 71 R:

>>> coord = (3, 5)
>>> 'X: {0[0]}; Y: {0[1]}'.format(coord)
'X: 3; Y: 5!

% & %r OEEIZ:
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>>> "repr() shows quotes: {/7}; str() doesn't: {/s}".format('testl', 'test2')

"repr() shows quotes: 'testl'; str() doesn't: test2"

7 ¥R DIRZAEE L 725

>>> ' {:<30}" .format('left aligned')

'left aligned !

>>> ' {:>30}" .format('right aligned')

! right aligned'

>>> ' {:730}" .format('centered')

! centered !

>>> '{:#730}' .format('centered') # use '¥' as a fill char

Uskokkkkokokokokkokcenteredkkkkkkkkkkk |

W+t & %-f, % £ OB, ZF L TRHEOIEE:

>>> ' {:+f}; {:+f} .format(3.14, -3.14) # show it always

'+3.140000; -3.140000'

>>> '{: f}F; {: f}' .format(3.14, -3.14) # show a space for positive numbers

' 3.140000; -3.140000'

>>> ' {:=f}; {:-f}' .format(3.14, -3.14) # show only the minus -- same as '{:f}; {:f}'
'3.140000; -3.140000'

Jx & %o DEM, Z U THEICHT 5 5k 2 RO

>>> # format also supports binary numbers

>>> "int: {0:d}; hex: {0:z}; oct: {0:0}; bin: {0:b}".format(42)
'int: 42; hex: 2a; oct: 52; bin: 101010’

>>> # with Oz, Oo, or 0b as prefix:

>>> "int: {0:d}; hex: {0:#x}; oct: {0:#0}; bin: {0:#b}".format (42)
'int: 42; hex: 0x2a; oct: 0052; bin: 0b101010'

FOMNDEARL —RIZH >~ Z2FHT 5!

>>> ' {: }' . format(1234567890)
'1,234,567,890'

NR—t Y N ERRT S:

>>> points = 19
>>> total = 22
>>> 'Correct answers: {:.2J}'.format(points/total)

'Correct answers: 86.36%"'

AR OERIGEZ/H S

>>> import datetime

>>> d = datetime.datetime(2010, 7, 4, 12, 15, 58)
>>> '{:YY-Ym-/d %H:YM:%S}"' . format (d)

'2010-07-04 12:15:58'
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BB AR NT B, X HITHEMERG:

>>> for align, text in zip('<™>', ['left', 'center', 'right']):
'{o: 16}"' . format(text, fill=align, align=align)

'left<<<<KLKL!

'>>>>>>>>>>>right!
>>>
>>> octets = [192, 168, 0, 1]
>>> ! ' . format (*octets)
'COA80001"'
>>> int(_, 16)
3232235521
>>>
>>> width = 5
>>> for num in range(5,12):
for base in 'dXob':
print('{0: }'.format (num, base=base, width=width), end=' ')
print ()

101
110
111
10 1000
11 1001
12 1010
13 1011

© 00 N o o
W = © 0 N o O»o

11

6.1.4 7> 7L — FXZFF

77— FXFHITIE PEP 292 T XA TV 3 Bl X FAERNTEET, 7V 7L — FXFFD
FRMEVEFERL (118n) T3, W5 DIE, ZOEBMLOXARIZBWT, X D ERLGEL KRR DT
YTV — bXFEHNERHES &, Python (2H 2O AABLDLFEN 7 + —~< v MEREL D BEERD L3 W
5TT, 7Y 7L — FFEHD LRI NZEbD 7DD 74 77 ) ofle LT, flufl.il8n ZFHTH
TLEE W,

T 7L — FXFEINZ $ 1IFEHEDOWEEIRE Y R— P L TWT, ROKRIDELATWET:
o $$ T RF —TFTT; $§ —DIXEBINET,

o $identifier | "identifier" OV v PV /¥ —IZAMT I EIRTL —AFVX—2HELE T, 7
7 4V M Tld, "identifier" IFAXF &/ MNXFEZRAI LW ASCIL H#HF (70X —RXa7 2 &)
Mo TINCHIBE R TVET, XFHNIT VX —Ra7h ASCIL XFh6h%E % D THRITH
B2 A, $ DRICHNTIMERROFHRHEBT 2. ZITTL—RARNVXLOIREIKEDD
£9,

e ${identifier} i& $identifier LU TT, FL—RXFNLXHLDEAIEHAF L U THZ 2 XFF]
DPHNTWT, ZN%E T L —AKRIALXZO—EHE LTIV W&, HlZE "${noun}ification"
DEDBGETREREZFTT,
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EEbAMOEEHFTXFIIFIC $ 25 & ValueError #EH L E3,

string BY 2 —VTlX, LEED X5 RHAIZFHEHE LIz Template 7 7 AZRBEL TVWE T, Template DX
Yy R MIORLETS:

class string.Template (template)

AVANI I RET VTV — W XXFINTIR BB R —DO I £5,

substitute (mapping={}, /, **kwds)
TV 7L — FEEITO, Fil BN ER L GRLUE S, mapping &7 > L — DL —
ARNZIIHIET 2 F —2HDO X5 RIEBOFERLUA 7Y =7 v T3, #HEREET LKL
W, ¥—V—FIHRBEETE, ZOHARCEF -V —FE2 L —ARLXZIHILEIEET,
mapping ¥ kwds OWTHIEE I, NEPEE L 25512, kwds IKHRELZ T L —AFRILEK
ZEELET,

safe_substitute (mapping={}, /, **kwds)
substitute() XRICTTH, L —AKAZIZHIET 2D D% mapping ° kwds 705 BT 5
NIz o 7258, KeyError BN ZEHT2RDDICH LD TV —RAFVENZDEEAD X
T, Fie, substitute() BITEW, FAMIOEFZTT $ o755 TS, ValueError 2k
BIHIZ S ZIRLET,

ZOMMDBIAN D FAELIFE T, TDRXY v KA TLE (safe) | LFHENTWS DI, BIRIE
WHEC, BIsN ek T 2D D ICRIARTRER SCFHI IR E 5 £ 32006 TT, HloRA% 35,
safe_substitute() EZXYIDEWIZ X 255 TFHD (dangling delimiter) SREAHIRND IELTE,
Python O#HITF ¥ LTHEINR T L — ARV E L EZEL XS BAERT Y T L — b2l EEET
WHEMRT 270, ZELIFVARVDTE,

Template DA Y AR Y Aid, KD K572 public REMEZRMHAL THES:

template
AYR LT XD template \TESNTAT Y 27 FTY, BE, COHEZEEIXRETED
DERAD, SAHLEHT 7 2A2MHILT0WEDITEDD TEA,

Template DFNTDFIZ LI TITRLES:

>>> from string import Template

>>> s = Template('$who likes $what')

>>> s.substitute(who='tim', what='kung pao')
'tim likes kung pao'

>>> d = dict(who='tim')

>>> Template('Give $who $100').substitute(d)

Traceback (most recent call last):

ValueError: Invalid placeholder in string: line 1, col 11
>>> Template('$who likes $what').substitute(d)

Traceback (most recent call last):

KeyError: 'what'
>>> Template('$who likes $what').safe_substitute(d)
'tim likes $what'
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X HIWEATENS: Template DY 77 7 RAEIREL T, TL—RFALXDENR, RUIDXFE, 77—
F XFHN DRI H DN TV R IEREBR 2R E I AR A XTEET, 25 LEEEIQZ LTz s 2 g
EA—NT4RLET:

o delimiter - 7V —AFRNEDEABERT VT IAXFITE, T74+L FDHIFZ $ TT, EERIT

ZOXFINI U THEIRIGL T re.escape() ZMUIHTOT, EFRRIICKR-oTLED K54
FHNZL T BODFEA . 527 7 ARMER L 721RIT delimiter ZEBETER W (DFE D, FlO
delimiter ZFHEL7ZZWVWOTHIUL, 77 7 ROHHIERMTTORITNUIZR SR V) Z2IFERELT
(OSE-JAN

idpattern -- This is the regular expression describing the pattern for non-braced placeholders. The
default value is the regular expression (7a: [_a-z] [_a-z0-9]*). If this is given and braceidpattern

is None this pattern will also apply to braced placeholders.

AMRR: flags DT 7 4V Mi& re. IGNORECASE DT, [a-z] W H & —2iFW L 220 DIE ASCIT
XFWRHEETEE T, 20D, TITER—ILD a 7572 F-oT0ET,

N— g ¥ 3.7 TEHE: braceidpattern AT 2 &, HEINOWME L AMAICHEHT 252 DR —
HERTEET,

braceidpattern -- This is like idpattern but describes the pattern for braced placeholders. Defaults
to None which means to fall back to i¢dpattern (i.e. the same pattern is used both inside and outside

braces). If given, this allows you to define different patterns for braced and unbraced placeholders.
N—Ya v 3.7 TEM.

flags - RADRIDT-DIHH SN B EMRERZ 2L A LT IBICHEHB X NBERER 7527, 7
7 # )L M#lZ re. IGNORECASE T3, re.VERBOSE 23HICT7 I ZICEBMENZ WS Z 2 IZHEELTHK
AWV, LEAoT, HRAR LK idpattern 1 verbose IEMFRIEOBANICHED R ITUIZ D T8 A,

N—a ¥ 3.2 TEM.

fcd., 77 REE pattern A —nN"F 4 FLT, ERRHFASZ -V 2REIHETEE T, A—NF74 F21T
S5, pattern DEIX 4 DOHRTDOEF ¥ FF ¥ 70— (capturing group) ZHio JzIERRHA 72 = 7
FCRFIUIARD FRA, ZhoDF ¥ 7F ¥ 7 —71E, ETHPILLHRAIE . W3k 7L — R Zixt
FTHHANTHIE L TVWET:

escaped - ZDITN—TEIRT =T —=r VA, ThROET 7 4V b X =BT 5 $$ IS L
3,

named —- ZD 7N —FEFBFEFFIMTL K 5BV L — ARV EZICHIGLET; F5¥ FF v 21 —F1Z
XKUY XFE2&DTIERD EHA,

braced -- DN — FIFFEFEIMTL K 072 7L —ZAFRAEZITHIELET; F v FF v 7 L—TICXY)
D NFEEDHTIERD ERA,

invalid - ZD 7N —TZEZDIENDXY]D XKFD R — v (BEEZXY) D CF—2) b L. IEFE
FORBICHBE L ZTAERD £ A,
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6.1.5 ~NJL/N—FEB¥

string.capwords (s, sep=None)
str.split() 2o THHEHGEICHEIL, str.capitalize() 2o TEFNPHOHEDHIAD Y
FRASLTFICERL ., str.join() 2o TOREEDLEE T, A7 a vOF 258 sep BG5Z b
720 7p None DY, Z DEBULENISCTHIFH DMl S 2 ZAX T2 AR— A —DIZE SRR, JLiHE
KEDOZEAZHIBRL £5. ZH DG sep 1 split & join Wb E T,

6.2 re --- IEFRFKRIFIE(E

Y —X—Fk: Lib/re.py

CDEY 2 —ME Perl CRONBIEMKRE~ Y F ¥ 7 HIEC RO DZRML 7,

NE— v BEOMREINZFHNIX, Unicode KFF (str) R 8 ¥y FXFH (bytes) ZENK T, 772
L. Unicode XF4k 8 ¥y M XFHDIREIZTEEREA, D% D, Unicode XFHNZNA DK =
Ty FYI7LED, ZOMITEEEA, RIS, BRFOBERCTINIEZ — B L OREX T O /T
ERICEBTRLTIERD £H A

IERERBTIE. FARLIERZR T 00, R T2 2 ORRLRERZEIHZEITES DI, Ny IR Ty
YaxXF ('\') BEVET, TNV ZRT v Y2, Python OXXFEHIY 7 I MBI BE T
XFDOEWTeEELET, PIZIE VT ILNDNY I RT vy allyy FIEDIE. RE—VFHle L
T\ 2EDPRTAUIRD FHA. BERS, EHEHRIE \\ TRIEZRLRNWS 2, ZhEhdNy
I AT vy 2l FEHED Python XFHN) 7 70T \\ e REERQIERSBRVWH ST, Python DXXFFHNV 7
TINEZBVWT, Nv T R7y > 2aDICKE2RERTRT — T XEND 35513, Deprecationliarning
DIFEAE L, FERINICIE SyntazError 12745 Z L IHFER LTS W, ZOEEE. EHERF L LTERIR
XFHNHR L THFEBRT S,

INERMRIT B12iE, EREH (X — 212 Python @ raw XFFFEERFVE T, 'v' ZFIELAXFHY
TINATENY 7R v apFilfinEnEzE A, /o T "\n" HBUTXFPHREFITHZDIT
MLT, r"\n" & '"\' & 'n' DZXFELLRBZLFHITT, @HE. Python 2 — FHTIE, X—2%2Z0D
raw FAEEIER M o TR L $9,

HERZL LT, KIBEOERKBHEFE, Y2 - LUV LTdH, AUNATILBEAERKR O
AV FeLTHHHTE RS, BBIIERKERA 7Y =7 F2Hid o Tar (4 L5 2 08B RWVIEETS
D WEREED 7= D DR £7,

BE:

P — RX=F 4 D regex TV 2 — I, BESA T5VD re BV 2 — L B API ZH5 4055, 800
DOIERE Y X D UK L7z Unicode 3R — b 2424 L £ 5,
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6.2.1 ERRFEDI >Ry IR

IEHRB (£721% RE) &, ZORBIC~ v F (match) T2 XFINOEAEZHELET. ZOEY 2 — 1D
Bz id, 23 FIHEZONLIERKRBC~y F3 20 (£ 5XONIEHREADH 5 CFHIC
~vFTEL, EEVHITHRALCILICRDET) EMETEE T,

FHRELHEGT 2 e THLWERRBEEENE T, A & B2 L DICIERKRHTHIUL AB IEHRHET
T, —RINIC, HELFHN p S ARy F L. BOXFH] g 5 BlzwyF 55256, XF4H pg id AB 12
~vFLET, L. A £0F B REBEEORWEHENZENZHER. A ¥ B L OMIERENEDDH 3
Bae, EENIINLIV-TBRELTWI5E, 2REET, 250U T, 22ThNS X5 Rk
AR O, HMLRRIZEG TR TE T, EFRRIUCHE T 2 M5 & EHEOFFMIC OV TIX Friedl &
[Frie09] 2o, 2284 F ORI T2 7 F X 2BRL TS0,

DU CIEMEBR O 2 HEICH L £ 9. FEll2HHRSP S LLEHHIE, regex-howto 2B LTS W,

IEHRBICIE, R F L EEXFZOMAZEDOLNET, 'A' | 'a' . FE '0' DLXHIRIFLALDE
WX, B FEMAERERRTY, JAFHEMIZ, ZOXFHERICY Yy FLE T, @R XFIIEMETEZ 50
T, last 3XFH| 'last' vy FLET, (ZOHTELRE, ERERBRE BRI A -t 2EbT COF
BRAAAIT LKL L. vy FHROFING, ' TN IF—bTHEL>T RilLE9, )

R BV o WK DD FIFRRT Y, MR TFIREE T O ER LD FIIO@EE XTI
X5 B TR B L T,

BOELOEMIT (« + 7. {n,n} BY) EEEANTICETE FHA. SIUS. AN IENTOERE »
PABOIHET OO ENT £ OB 2L 5, FIITERDE LS 0% X 5108 BT I, JUERS
2 ET, Pl EHEE (2:al6))* 12 6 ORED 'a' LFICw v FLET,

(ST 7 3 G > N N N -

(Fvy d) 7740 bDOE— FTEEATUNDERDLFEICY Yy FLE T, DOTALL 7 5 ZDHEEINT
WHIRBITD B R TOXFIR~Yy FLET,

- (Fr Ly ) XFHIORIEIC~ v F L, MULTILINE &— R TRBBATOBERIC Yy FLET,

$ XTHNDORE. B2V TFHDOREDEITOERCY v F L, MULTILINE € — K TIEBITORNIC D
~vFLET, foo iF foo’ & ’foobar’ DA~ v F LETH, IEHKH foo$ I foo’ 72t~ v
FLET, BBRFENZ 212, 'fool\nfoo2\n' % foo.$ THMELHE, EEIX foo2 7t~y F
U325, MULTILINE E— KT fool’ b~y FLET, $ 72T '"foo\n' EMRLLGE, 20
D (D) vy FEHEDTET: 1 DFBUTOEATT, b5 1 2E3XFINORETT,

* BEROERELRZ 0 B E, TE2370ZLEVBELAE DIy FEXEIHEROERFRHICLET,
Bl ZIE ab* X ’a’, ’ab’. 7203 a’ WWEEBERO b 2RI DIy FLET,

+ ERTOEMREBZ 1 B ERDIELZS DIy FSELFEROIEHRKIUCL 5, HlZI1F ab+ 13 "a’
21O ED Y kb oicwy F L, Hind 2 I3~y FLERA,

? ERTOEREXIZ 0 \H 1 E#EDELEDDICYy FSEIMRDERRIUCL FT, HIZIE ab? 1&
' HDWE ab’ Iy FLE T,
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X7, 47,77 k' '+ BXRO 7 BEiFIERT B (greedy) ¥ v F T, TEBZRIZLDTFAMI
Ry FLET, COEFHREILLARVKSHD F7, FIZIXEMRKRE <.+> 5 '<a> b <c>' 1THfL
Ty FEINd L, '<a>' B TRAXXFHNEHEICTTy FLTLEVE T, Bii FoRIC 7 ZEMT
3y, EER (non-greedy) 3 VE &N (minimal) O~ v FHRTbh, TE LT DRV LFI
~vFLET, EHERI <.+7> 25 L '<a>' BIFIZvvyFLET,

{n} EFTOERERRZD 58 mHEEDIBELALSDIITy FIEILIEELE T, Zhibdirn~y
FTRIEEREHREEN Yy FLEEA. HIZIE, a6} B 6D x5 8D 'a' XFITYy FLEIH
5 TRy FLEE A

{m,n} HERTOEHREKHZ m BH»25 n B, TEZRTZIIEDBRELEZDDICY y F IEIEROEHKIIC
LET, HlziX, af3,5} & 32 S 5D 'a' XFIX~vyFLET, m 2EMET 2 TRIZO0 I
eI, n BT 2 e ERIEEIciEEX N E T, il LT, a{4,}b IX 'aaaab' . 1,000 HD
'a' SLFIE D BN DIy FLETH, 'aaab' IV v FLERA, I VTIIEKTEZE
A BT 2 L EBMiFHLTHENZBAREBEBREINTLEI ST,

{m,n}? FEROEMRKIUI, ANCH 2 ERKIE. m EHS n HETHEDELESDICIYF L, TEZE
JOBCEDIRLEZDDIIT Yy FTEEIICLET, Zhd. WiDBMiTOIEEMR TS, BRI 6
WFEXFH| 'aaaaaa' Tl a{3,5} &, 5 HD 'a' XFII~yFLETH, a{3,5}7 1X 3 HOXF
vy F357ETTT,

\ FRLTFRIA—7 ('*' R '?' REDYLFIRVYyFTELLIICTS) L, IR —r >
2GR LET, Rk — 7 v 2% TR L £ 9,

NRE=VERBT 2DIT raw XFHNZH o TORVWDTHIUR, Python bdbFEH, NI RATFv>a
EXFHNVTINTIRAT =T = YA LTS Ze 2 AWH LTIV, ZOIZRT =T =7
¥ R % Python O N—FDFRMLARWRDS, ZONY T RT vy a b ZUk XFPEROFINC
EFENFET, LHL, Python BERDS -7 VR T 280, FONv I RT7 v a2l 2 0D
RERFIUIOT EE A, THUIEM TR LIS VWOT, I BMiARBELAME. 2T raw XFY
2S5 e R HERL £,

0 XFOHEEEEETZIOMEVET, EEOHTIL:
o NFERMEINIEETEZ T, [amk] T 'a' . 'm' T 'k Ky FLET,

o HE LT OHIFE, - 2 DOXNFTHATIHETEE S, HlRI [a-z] BH5W B/
XFD ASCII XFIZwy FLET, [0-5]1[0-9] 1X 00 225 59 FTRTD 2 HiOBFIT< v
FLEJ, [0-9A-Fa-f] IZTED 16 EHFII~ vy FLET, - DTRFr—FZh T30 (fi:
[a\-z]). EHEPKEOXFICENTWE L (fHl: [-a]l % [a-1). VT I ' T2 v FLET,

. BOHTIE, B CFRZORELRERZROE T, HIZIE [(+:)] BV T IAF (', '+
DD FRIE D) OERUSTh Yy FLET,

e \WR\SDEIIRNFI IR (BR) bEAOTTIZHINFE TN, 2y FT 5 LFIE
ASCIT %° LOCALE E— FDEMTH B20IHKFLE T,

o MHER ZroTHENICRWFIIYYyFTEET, BEEORAIOXTN '~ ko, £ EF
NEW R2TOXFIRSyFLETS, flZIE, [75] 13 '5' ZRREDPHWBZLFICYyF L, [T7]
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7 ZBREDOWAINFIII Yy FLET, - BEEDERMDOXFTRITFIUIFRR O EKRZF 5
EHEA.

e To match a literal ']' inside a set, precede it with a backslash, or place it at the beginning
of the set. For example, both [() [\]1{}] and [1 O [{}] will match a right bracket, as well as

left bracket, braces, and parentheses.

o Unicode Technical Standard #18 12% 2% & 5 REED AN TRESIREIFRBINX 2 ATREME
MWHDET, THIMXEZLIEEHDT, ZOEMERBITTS7-012, S LH7 o TEKE
HHNZIE FutureWarning DWEMEINET, ARV T I '[! THEZIEAESL. VT ILVXF
DO '--t ek | - BRI 2BUESEEAET, BEEZBI BN I RTy
YaTIRT—FLTLEE W,

N—=Ta v 3.7 TEHE: Pty MIFEREHRNCEN T 2L F L O Futurelarning 255 H
SNET,

AY BEIEOEREHRY LT AIBIZ AL BOWThALIIYy FIZIERRBEERLET, 2
DHETHEROBOEHRLHEZ '|' THHTEZET, ZhEI7 -7 (TadzR) bz Ed, »
RYFHNEEBET S E, | THHINZERRRIIEL SEANBICHAINE T, —DD X —U»
SR F LI E, ZORX—UEPRZHEINET, 2FD. 02U APy FLTLERIZ.
Bz BIZkoT2hD~vy FRELRZ2LTH, BREBIEPLETEINERA, B0 2D, '|!
HEFIXRLUTERIEIRD ERA, VT I70 "' IRy F 25 \| 255, [11 DXHIX
F7 5 ARIZHAE T,

o) AFEMTHEFALEREKR Iy F T2, IV—TORKREKTZRLET, JA—T7D
FHEIUTTHERS L5, =y FHAETSALRTEINLZ D, 2O FHIHTLFE \nunber ik
=T YRATRyFLEDTEEY, V70 'R D)y FTHIE N\NCRN\) 250 X
T 7 ARAES: [A. DI o

(7...) ZHUMBREIETT (1 iZhi "7 B2 EORERERDTHEA) . "7 1ZH K R DT
NZOMEDREKREFHEOMIXEZREL £5, BRI RISH LI A —-TR2ERLEEA, L
(?P<name>...) ¥ Z DIERIOME—DFIST T, BIFEY R — P SR TWBIGRIILLT D@D T,

(7ailmsux) ('a', 'i''L'. 'm'. 's','u'. 'x' OEEDPDL 1 XFUULE, ) 2OTN—FIFREF
ey FLET, XFRIEHRRASRIC, MET2 77 728 ELE T, re. 4 (ASCI FRE~ v F >~
)y re. I (KRXF - /INCFEXFILIRW), re.L (B 7 —IUKTF), re. M (BEAT). re.S (K + 23
TIZ< v F), re.U (Unicode v F 7)., re. X (&), (&7 77OV TE EVa—)ILa>7T>Y
THHLE T, ) 23U flag 518 re.compile ) BIBUTE T O TR, 77 72 IEHKRRO—
LLTEDVE EENTT, 77 7 3EBXTHIOKETHES NETT,

(7:...) HEOKFEMD, F ¥ 7F v LAVIRT Y, AN THENLERRFC Yy FLETH, 207
N—TMWy FLEEAXFINE, vy F2FETLEHETHINT 22 b, 2D &— I TlES
yzszed TEEEA

(7ailmsux-imsx:...) ('a'. 'i'.'L'{'m', 's'., 'u'. 'x' OFEELS 0 XFEYUL BERLEXS
W=k i L 'mt L st 'k OGRS 1 XFRLE ) XFRERD I, ST 5 7
T RBEEINIBRELE T, re. 4 (ASCIL RE~ v F > 7). re. I (KXF - /NCFEERXFILIRW),

re.L (A7 —VKTE), re.M (BBEAT). re.S (Fv PR TIZY v F). re.U (Unicode ¥ v F ¥ 7).
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re.X (NlR), (&7 72720 TE EVa—I)ILaA>7>Y THHALET, )

X 'a' L 'L BEO 'w FMHAKHMiTH D, HAamsbELRZZEd ' KT EILdTEEYE
ho ZORDOD, ZNHDHN—DOHBA ¥ I7A4 I NA—=THIZEHNZ e, MoV —-FTD~ v F >
77— F%EEEL T, Unicode S —YHTIE (Pa:...) 3 ASCIIBE~ vy F > ITUIHEZ,
(?u:...) & Unicode ¥y F U7 (F7 4N L) KUIDEZ T, NA PHIREZ—2HTIE, (7L, )
BFar— iz~ y F 7D EZ, (7a:...) BASCILRES Yy F 27 (F7 44 1) IUIDEZ
¥9, COLEEFEZIFTCA D IA VTN -TWZOHFEL, TTO~Y v F ¥ 7E— RIEITL—THTIIE
JLENFT,

N—a v 3.6 Tl

N—=Pay 3.7 TEHE: XF 'a' \ 'L' BLU "u' b7 NV—THTHEZET,

(?P<name>...) BEHEOIFEIIELTHNETE, ZDIN—Th< v F LI XFINES R v 7 7 —

7% name T7? 72 RATEET, JN—THIIER Python #AlFTRIFIUIR ST, K-
X 1 HOERRKRENT—ERLTERINTORITNUIED ERA, VRV v 270 —FF, 207
N—=TPBHFMT T N TV ARDL oD LS HEMF NNV —-TFTHHD T,

HHINEINL—T1E 3 202y T FAMTERTE LT, & — U2 (7P<quote>['\"]1).*7(?
P=quote) (¥ Y 7 NEBEXTINTF— P THENLXFINCY v F) Kb

JI—7 "quote” ZEBBITZIAVTFX BT IHE
ZORLTNE—

o (?P=quote) (RL7Zt&ED)
e \1

*RvFFTI T+ m OIRRF
e m.group('quote')

o m.end('quote') (&Y

re.sub() D repl 5IBNES 15 XFFH
e \g<quote>

. \g<1>
o \1

(?P=name) HEMTEIINL—TANODRFSRTT, ZHUE name L WSEEIOMH DIV —THh~ v F L7

NFEHNCw vy FLET,

L) AV RTY, o EIZHEMICEA I TS,

) LRSS B DIy F TRy FLE T, XFH e E oK HE LA, ZHIZ Fi

HT7Y—2 3> (lookahead assertion) EMINFE T, HIZIL. Isaac (?=Asimov) | 'Isaac ' (T,
ZDRIT 'Asimov! AR HEITDA, vy FLET,

(?1..0) L RESHIL DDy FLARITNUEI Yy FLET, U BEERFATH—> 3> (negative
lookahead assertion) T, BlZIX. Isaac (?!Asimov) | 'Isaac ' IZ. ZDIRIC 'Asimov' A3
» BWHEIDOAR, vy FLET,
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(7<=...) ZOXFINIBI 2BEMEBEORNIC, FEMETKDS ... LDy F2HIIE vy FLFE
T, ZHUX BRATH—>3> IR E T, (7<=abc)def &, HRiiAlE 3 XFENY I T v T L,
EENTVERR =BTy FTEPMETSZDT 'abedef' KXy FERDOTIET, EFhb38—
NE FEEREOXFINZD A< v F LIRIFIUIRD FEA, T72D5, abc X alb IFFSNE T, ax
% a{3,4} 3HFEINZFHA, BEEHAT Y —2 a VTHEDZRNX—F, MRBREINSZFF|ONHEE
BIRL Ty FLAEWI EIZHERELT AW, match() BIETIZHR L search () B EMES K8 F
LWTL & 9:

>>> import re

>>> m = re.search('(?<=abc)def', 'abcdef')
>>> m.group(0)

'def'

ZDFITIEANA 7 ki HEEZHR L E S

>>> m = re.search(r'(?<=-)\w+', 'spam-egg')
>>> m.group(0)
Yeggl

N—=ar 35 TEHE: BAERDOIN—TBHMEIR—1+T5X51RD %L1,

(7<1..) ZOXFINCBIZBHEMBORNC ... LDy FHRRITNUI., vy FLET, Zhd BER
AT —2 3> (negative lookbehind assertion) X WHINF T, BERGAT I — a > L FERKIC,
BENEANX—VRBEEROXFINCDAT v F LRTFHIZRD $HA, BERGATI— 3 Thi
LB RR—VIMES NG FHNORATY y FTEXT,

(7(id/name)yes-pattern|no-pattern) 52 547z id X name O 7N — TPFET UL yes—pattern
D, L& T NIE no-pattern £ DY v F & ik A X J, no-pattern ¥4 7> aTHD
A TEx9, HlAE (Q70w+@\w+(?:\ \wt)+) (?(1)>$) FEFL E-mail v v F > 78
& — T, '<user@host.com>' X 'user@host.com' IZIZ~¥ v F L X FD., '<user@host.com' X
'user@host.com>' I~y F L EHA,

Fike — 7 o203 '\' ELTOY R O Fh oI g d, @HXFH ASCII H+Td ASCII XX+ T
BIRTAUE, FROEMRKIZ 2 FHOXFITwy FLET, HIRAIE \$ 3XF '$' vy FLET,

\number [IUHRSDI/N—TOHHIIZyFLET, V-7 1 »oEd2FESEOIoNET, filx
. G+) \1 &, 'the the' »2WIE '55 55' IZv v F L E T2, 'thethe' ICE~vyFLEEA
(IN—=TDEDAR=RIFEELTFEW), ZORKS =7 Y REEMD 99 ZV—=TD550D—D
DXy FIZDAEZE T, number DEFIDONTH 0 TH 55, number 5 3 HiD 8 EHTHIUZX, #
NEFTNL—TD<yF L LTTIERL, 8 #E number ZHOFr LTHBERENE T, XFTZI7AD
[t ] OMITERTORELR Yy — T H T LTIHRbILET,

\A XFHOFBHETDAY Y FLET,

\b  EXFINIZ v FLETH, HEDOEREIPRKETOATT, HEBRHELTFOUMS LTERSNE
T, TERANTIE, \b 1F \w & \W XF (FRE20H) LD, H2WE \w & XFHIOFKHH - KE L O
AR LTERSNET, HIZIE r'\bfoo\b' IX 'foo' . 'foo.'. '(foo)' . 'bar foo baz' ITIX
< v FLETH, '"foobar' ¥ 'foo3' IZIE<w vy FLEEA,
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\B

\d

\D

\s

\S

\w

\W

\Z

7 7 4L+ @ Unicode S F13 Unicode 78X — Y HHTHONZ BDEF LTI, ZHUE ASCIT 75
TEFESTERTEE S, LOCALE 75 ZMELN TV B R S HFEEDORFIIREDO R 7 — I X - TR
ESINF T, Python OXFHN 770 OHIED T, SCFFHIFFFTILE. \b 3R (backspace)
XNFERLET,

XTIy FLETH, ZRADRHEBOLEEIRE THEW L Z2DAHTT, 2D r'py\B' &
'python' | 'py3' . 'py2' ¥y FLEFTH, 'py' . 'py.' . ThF 'py!! KAy FLEEA
\B X \b D% & 5 ¥KM T, Unicode &% — BT 3 HFENFIE Unicode HEFB L7 VX —X
A7 TN, TR ASCIT 75 7 %o TEBETE RS, LOCALE 7 5 7 HEDOIR TN 572 5 HFED
BRUIBAEDO r — U X > TIREINE T,

Unicode (str) /N2 —>Tl&: EE®D Unicode 10 ##F (Unicode XFAT IV [Nd]) iZv v FLE
T ZAUX [0-9] & ZDMBRDY T EARE T, ASCII 7 2 7MEDLNT VS5 [0-9] DA
vy FLET,

8 Ew b (bytes) /NZ—>Thd: EE0D 10 EHFICY vy FLET, Shud [0-9] LT,

10 ERFTRWEEOXFIIYyFLET, ZHUE \d DRMNTT, ASCII 7 7 7Mbb Tnw3 i
5ZAUT [C0-91 &Mz 3,

Unicode (str) /A2 —>Tl&: Unicode ZZH3F (Z4UX [ \t\n\r\f\v] ZOZ L OF, HlZF
ZLDEBEBIZ AR I 74 HAITERIN ) =T L=V AR-ARELEEAET) &
~vFULET, ASCII 75 7AEbNTV57%5, [ \t\n\r\f\v] DA~y FLET,

8 Ew b (bytes) NZ—>Tl&: ASCI XFty PTHANFERRINZILFIZYyFLET, Z
A [ \t\n\r\f\v] ¥ EliT3,

U F TR BRWVEEOXX Ty FLET, ZHULX \s DRXNTT, ASCIT 75 7W™MEHbNTW\W5
5Z0F [ \t\n\r\f\v] 2Effickbh £,

Unicode (str) /N\#—>Tl&: Matches Unicode word characters; this includes alphanumeric char-
acters (as defined by str. isalnum()) as well as the underscore (_). If the ASCIT flag is used,
only [a-zA-Z0-9_] is matched.

8 Ew b (bytes) NZ—>Tld: ASCH XFty PTEEFLHREINZIXFIIYYyFLET, Th
¥ [a-zA-20-9_1 Y FffliT3, LOCALE 7 7Mbb T\W37% 5, BIEDRr — L THEHT L
AR INA3XFBLUO 7 VYR —Ra7icvyFLET,

B P TIRR R WVEEO L FICTy FLET, ZHUE \w DRIITT, ASCIT 75 7aflibhT\w3 i
B, ZHUZ [Ca-zA-Z0-9_1 &Mz b £, LOCALE 75 7Mbb Tnwa ks, BHEODr s —L
DEFTH 7 VX =27 THROWLFRIYyFLET,

XFHNDOREBTDAT Y FLET,

Python XFH| V) 7 7V THR—- PINTVWBEELR 7 —TDIF AL DERREAASA—Y TCZHEINET:
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\a \b \f \n
\N \r \t \u
\U \v \x A\

(\b [ZHFEDHEREZRTOIfEbN, XFT7 7 AHFTDA 7 #%iB (backspace)” XFHREMT 2 Z L ICHEEL
TLZEW, )

\u'. '\U' B '"\N' ZTXr —F>—4 2%, Unicode X — Y HNTDARIMEINE T, N1 FFHITIX
I5—rhbEF, ASCII XFEDIRAr —FTRHAD S DIFIFRMES DI TFRHINTWT, =5—2 LT
Wb E 7,

SELZAF —FIRONZERTOAEENE T, ZOBRVIOHID 0 THBHh., ZFAd 3 HD S ERTH S
BolE, FhE 8 I A —Tr Rk ¥, 25 TRITIUL ZRUINV—TBIRTT, XFHV T I1
T, SEZR T — A XEIWL =0 3HETT,

N=Ta¥ 33 TEHE: '"\u' & '"\U' AT =T =7 Y ARBMENE L.
N—Yay 3.6 TEHE: '\' ¥ ASCII XEILBRIZKRADIRAY — AFLT—12k D FF,

N—Y gy 3.8 TEH: '\N{name}' TAF —F T —F Y AMNBMENE LTz, XFHNV T I TlE. FELD
Unicode XFIZEBMENE T, ('\N{EM DASH}' 72¥)

6.2.2 E2a—)LaA>T>Y

ZDEY 2—EWL OO, B, HINEERLET, TDI3BWVLOrDBENL. oY (1 LBALE
R Z R Z 2EREREDX Y v F2ZICLDTT, Bl DOERIBELALDTY U S —a
NEEIZa YR NVEAEREFHNE T,

Flags

N—Tar 3.6 TEHE: 75 7FRIE. enun. IntFlag DY 77 5 XA TH 3 RegexFlag D4 ¥ AKX ¥ RITIA
D ibf:o

re.A

re.ASCII
\w. \W. \b. \B. \d. \D. \s. BEKF\SIZ, 5827 Unicode ¥ v F > 7 Tid7% < ASCII RE
v F I ERITOEET, ZhE Unicode RX— Y TOAEKRDBD D, NA MK — 2 TIRERX
NES, A4 75770D (?a) ITHELET,

B HEMED 20, re. U 757 (L[AFED re . UNICODE B LK UHBDAATHRT 2 (7)) & X LEFE
L 3%, Python 3 TEXFHND~< v FH7 7 4L +T Unicode (£ LT A T Unicode < v
F 2 IPRZILN) RO THETT,

re.DEBUG
A RANBEARBUCET 27Ny JERERRLET, HYT A F74 075 7FHD ERA,

re.l
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re.IGNORECASE

re.L

KT - INFERFILBWS y F U 72T0VET; [A-Z] DX RIERBFRIINLFICb~yFLE
$o re.ASCII 7 7 7 %fwv, JE ASCII = v FOEHL I N TOWIRWIRD, Ty F 55K
72) 524272 Unicode ¥ v F ¥ ZHEM T, re. LOCALE 7 5 77— LN TWRWVWIRD | BED
Oy —ABIDT7 7 TDMREEET LI BDHDEEA A VIFA 75770 (71) ITHELET,

Unicode /X% — ¥ [a-z] %7:1& [A-Z] #% IGNORECASE 7 5 7' HbETHibN7z L &, 52 d ASCII
XFITMAT 4 DI ASCIIL 327 °I' (U+0130, Latin capital letter I with dot above) . 1" (U+0131,
Latin small letter dotless i) . "I’ (U4017F, Latin small letter long s) 3 & ¥ 'K’ (U+212A, Kelvin
sign) ICv v F T2 I LIWRKFERLTLEI N, ASCIT 7 7 7ML TWERE, XFa b 2 B
KON ST CDETYFLET,

re.LOCALE

re.

\w . \W. \b. \BBIERF - IFZ2XH LRy F oIz BIEOR T —VITKFSEE
T, B —LOEHARKBETES, —EI—D20 "Xt L2AHA T, 8 By balr—TLarEd»
BWDT, ZO7 77 %25 Z i3RI EE A, Python 3 123\ T Unicode (str) »$&X— Tl
Unicode ¥ v F ¥ 7377 4V FTTTICHMMTEINTOT, BLdnsr —ARFHlE2MAET, 1~
FAY 7770 (7L) KHHSLET,

N—=a Yy 3.6 TEHE: re. LOCALE 1ZNA MHIARZ = NZDAHEZ, re.ASCIT * AfATIEHH F
Ao

N—ay 3.7 CEH: re.LOCALE 7 77 0H 3 AV A NBAERKREA 7922 Mida v~
OB —VITIRELELS B D FE L v F Ul ousr— 1 0ANY Yy F 2 7OFERICEEL
9,

re MULTILINE

re.

fFESNTVD L, -7 ' BXFHN DT, BRUOBITONLHE (FSUTOER) T, < v
FLET, ZLTREX—VXF '$ BXFIHORET, BIUOBKTOKRE (FLTOERT) T, v v F
LEd, 7740 MTE ' BXFFIOXETOA, '$ ILFIDOREE X S FHOREBDLAT
(BLHNX) DEMTOAYYFLET, A V74 757D (Tm) ITHHELET,

re.DOTALL

re.

VR, TR B DO A LTIy FEIEET, 207 IR L & ST )
ND HOEWAXFEL<YYFLEST, A VF3A42 757D (?7s) ITHHELET,

re.VERBOSE

This flag allows you to write regular expressions that look nicer and are more readable by allowing
you to visually separate logical sections of the pattern and add comments. Whitespace within the
pattern is ignored, except when in a character class, or when preceded by an unescaped backslash,
or within tokens like *?, (?: or (?P<...>. For example, (? : and * 7 are not allowed. When a
line contains a # that is not in a character class and is not preceded by an unescaped backslash,

all characters from the leftmost such # through the end of the line are ignored.
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DED, 10 #EEFITY Yy F T I3 THLDILDDEMRILA 7Y =7 NI, HAERICEM TS

a = re.compile(r"""\d + # the integral part

\. # the decimal point

\d * # some fractional digits""", re.X)
b = re.compile(r"\d+\.\d*")

A4 777D (?7x) WHALET,

3

re.compile (pattern, flags=0)
EHREBEAR—V% FRRBFEA TV b icar i, BUITWClRS match() . search() ZD
DRy w FEfio Ty F U /IR 2 X51CTL %7,

KOEHNL flags DEZIEET 2 Z L TMHTEE T, HEIUTOZERD S bEEOH D%, Ly M
fif OR ( | {HEF) THABDLELDDTT,

Y=y R

prog = re.compile(pattern)

result = prog.match(string)

. LT eREFETY

result = re.match(pattern, string)

M. re.compile() BV, FROERBEA 77 V2HEELCEAHAT IS5, —oo 70
I L TEORBZMED S & ZITHRNTT,

FR: re.compile() RET 2— N LNLDT v F ¥ ZVHBICHEINRFTOAZ—idar 4L
FHDBDDBF ¥ v aZhdDT, —EIZIERKREZD L LrEbRW S0 r S ATRIERKREZ 2
VRANT EZREIDHD FH A

re.search(pattern, string, flags=0)
string 2T L. IEMRRE pattern 25~ v FEEC IEI2RAOGHEZHEL T, WE$2 IvF47T
SV b BIRUET, XFHNMNIARZ =27y F T 2507213 1L None ZiRL ¥3, ZHIEX
FHDEIPTRE OOy FEHDI 2D LIERRZ I LITHERLTIEE W,

re.match (pattern, string, flags=0)
string OFEHET 0 L EOXEDIERERH pattern 1<y FFHUE, XET2 IvFAFIP I %
BLUET, XFHBARZ =2y F LERFIUL None ZIRLET, ZHIERX 0D~y FLidER 3
CERERLTREW,

MULTILINE E— FIZBWTH, re.match() EEITOHRET~Y v F T 2D TIERL, XFFNDIET
DAIYTFTERILIWHFEELTLEE N,
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string PO I TTHRy FEELVWEL, b DIT search() 2o T ZE W (search() vs.
match() BBRLUTLEZZ W),

re.fullmatch(pattern, string, flags=0)
string EWPIEHRI pattern 2=y F 52856, MET2 IvFFTPc Vb #IRLET, XFY
MNRE =TTy FLEWEDS None ZIRLE T, THERS 00D~y FLIdRRLZ I ITERELT
TEw,

N—a v 3.4 Tl

re.split (pattern, string, mazsplit=0, flags=0)
string %, HIAL 7% pattern THEIL £9, pattern HTx ¥ 7 F v OHIFEFEWMHBHE DI TLIUR, %
R—VHDETDIN—TDTFAFSFERDOV X bDO—EE L TREINE T, mazsplit 73 0 TR
AR DENIRK mazsplit FHEEZ D, 5&D OXFHNIV A M ORMERE L TREINE T,

>>> re.split(r'\W+', 'Words, words, words.')

['Words', 'words', 'words', '']
>>> re.split(r' (\W+)', 'Words, words, words.')
['Words', ', ', 'words', ', ', 'words', '.', '']

>>> re.split(r'\W+', 'Words, words, words.', 1)
['Words', 'words, words.']

>>> re.split('[a-f]+', '0a3B9', flags=re.IGNORECASE)
[lol l3| lgl]

R =R XF XY T F v TN—TBHD., TR TFHOLEII~ Yy FT 515, MRITEXTFY|T
REDET, AL I EBXFIORRBIZDEZET,

>>> re.split(r' (\W+)', '...words, words...')

[, '...', 'words', ', ', 'words', '...', '']

Z5 LT MROVZAMTBVT, L — XOMEERIEE ISR CHENMT A > 7y 7 2C/O9D
£7,

NRE = ANDZET v FIE, BEFiDZE<y FIHHEL TWRWE EDAXTHNETE L F3,

>>> re.split(r'\b', 'Words, words, words.')

[''", 'Words', ', ', 'words', ', ', 'words', '.']

>>> re.split(r'\Wx', '...words...')

[|| [N 'W' '0' 'I" 'd' ISI (] ll]

>>> re.split(r' (\Wx)', '...words...")

[ll, l..'l’ ll’ll, 'WI, ll’lol’ll, lrl’ ||’ld|’ ll’ ISI, |...|’ll, ll, ||]

NePay 31 TEHE: + 7 3> 0 flags SIEASEMENE L,
N— a3y 3.7 TEH: BYFIZTYFLIBZRR—VTORENEYR—1+TE3LE5ChDEL,

re.findall (pattern, string, flags=0)
Return all non-overlapping matches of pattern in string, as a list of strings or tuples. The string is
scanned left-to-right, and matches are returned in the order found. Empty matches are included

in the result.
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The result depends on the number of capturing groups in the pattern. If there are no groups,
return a list of strings matching the whole pattern. If there is exactly one group, return a list
of strings matching that group. If multiple groups are present, return a list of tuples of strings

matching the groups. Non-capturing groups do not affect the form of the result.

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

>>> re.findall(r' (\w+)=(\d+)', 'set width=20 and height=10')
[(*width', '20'), ('height', '10')]

N—=ay 37 TEHE: ZBTR\VWT Y FOFIOZEY Yy FOERPOMOLNE L5ITKRD E L%,

re.finditer (pattern, string, flags=0)

string FOIEMRI pattern OEBE LRV vy FRCWKES IvFATPc I % yield 2 17
L—% ZRUE T, string 3ENPSGNEREZN, vy FIIRO0oLIETRENE T, Hv vy Fid
MRICEENET,

N—Tay 3.7 TEH: ZBTRVWS Y FRRIDZLESy FOERIPLBDONE LD DELE,

re.sub(pattern, repl, string, count=0, flags=0)

string FICHIL T 2 b EDBEE LR\ pattern B repl TEIELT 2 Z 2 TR LN B X FH %R
LET, REX=UDRODPLRVEA, string DZDEFIRINE T, repl 1T XFHNF 3BT,
repl DX FHIDFEE. ZOHFDLETDONY IR Ty 2T A5 —FPIBHXNE T, \nix 1 2OH
IXFITEBRIN, \r EF ¥ Vv PV X —VIZEBEINE, REYTT, ASCII XFOLRT —7F TR
HODDIFFERMES 7D TFHENTWT, 77— LTIRbNET, ZOLID \& O k5 BRRAD
IR —=F3EEINET, \6 DIIRBRABRII. E—2DIN—T 6 p~ v F LIEITFHIT
BEiffX N E T, BRI

>>> re.sub(r'def\s+([a-zA-Z_] [a-zA-Z_0-9]*)\s*\(\s*\):',
r'static PyObject*\npy_\1(void)\n{',

. 'def myfunc():')

'static PyObject*\npy_myfunc(void)\n{'

repl DA THIUR, ZAUIEH LRV pattern SHAT 2 FIIMOHEEINE T, ZOBEEBE—DD
RYFFATTT b 5I82RD ., BESCFIIZRLET, HlziR:

>>> def dashrepl(matchobj):
if matchobj.group(0) == '-': return ' '
else: return '-'
>>> re.sub('-{1,2}', dashrepl, 'pro----gram-files')
'pro——gram files'
>>> re.sub(r'\sAND\s', ' & ', 'Baked Beans And Spam', flags=re.IGNORECASE)
'Baked Beans & Spam'

RE—=F, XFHTH NA—2F TSI F THHVWERA,

F 7 a V5 count FHIR L 72 8% — U R BERT 2R AKDEET T, count 1 ZIEEE TS, AKX
NEH 0456, HELAESTHEBREINE T, X —UADES Yy FIFFIDZE~ v FIZBHEL ThZRW
YEDABEBRINDZDT, sub('x*x', '-', 'abxd') X '-a-b--d-' ZIRLF T,

166

F£6E TFRAMUIEY—-EX




The Python Library Reference, V1) —X 3.10.13

RN repl 5IETIX. ETHREXXF TR — FRBHFSIITMA T, \g<name> |& (?P<name>..
) M TEREIN name L WO KHEID I N — T~ v F L7580 XCFF 2 v, \g<number> 134}
BT BN —THEEELMOET, £oT \g<2> 1F \2 EEMTFT2, \g<2>0 O XS REFUTBVTD
BERRICZ D FH A \20 1&, 70 —7 20 NOZ L LTINS, 71 —7 2 NDOBRIZY 771X
F0' AN b DL LTIBREINER A, BTSSR \g<0> BIERRB L <~ v F LA SCFHI4
RTEZ#HEDD £5,

N—Pay 31 TEE: + 7> a0 flags SIEAEMEE L,
/\‘*“:\/\\3 N 35 -@EE < \y\a’— Lf'oci))of:y}l/"7cai%Y?§”G:§%%i 6“1\3—0

N—a v 3.6 TEE: pattern I '\' £ ASCII XFEISLRIZKRMODILAr —THH2L, T5—
WD ET,

N—=Ta ¥y 3.7 TEHE: repl FIZ '\' ¥ ASCIH XFPSRDBRHMMDIATr—TBH5E, TI7—I127%
hET,

N—=Ta Yy 3.7 TEH: RE—UADZE Y FIRIATOETHROS y FIEEZELTWE e EEEHRI LN
%9,

re.subn(pattern, repl, string, count=0, flags=0)

sub() R UCEEZITVE TV, X7V (new_string. number_of_subs_made) ZRL ¥,
N—ar 31 TEE: A7 a>d flags 5D BMESNE LTz,

N—=Pa ¥y 35 TEHE: Xy FLAP oI N—TREXTFINCEE A ONET,

re.escape (pattern)

pattern FORHRX FE TR T —TLET, THEFERREAX X LFEEAD ZEEDY 77 VX FF
2%y F LI WRHICERTT,

>>> print(re.escape('https://wuw.python.org'))

https://www\.python\.org

>>> legal_chars = string.ascii_lowercase + string.digits + "!#$)&"'*+-."_~|~:"
>>> print('[/s]+' 7, re.escape(legal_chars))
[abcdefghijklmnopqrstuvwxyz0123456789 ! \#\$/\& ' \*\+\-\.\"_"\[\~:]+

>5> 0perat0rs= [|+|, |_|’ |*|, l/|, |**|]
>>> print('|'.join(map(re.escape, sorted(operators, reverse=True))))

FIN=INHIN* x|\ %

OB, NI RTV T aDAEBIAT —TFTIEINE sub() B subn() BT 3BT
bR TR D TR A. HlZIR:

>>> digits_re = r'\d+'
>>> sample = '/usr/sbin/sendmail - O errors, 12 warnings'
>>> print(re.sub(digits_re, digits_re.replace('\\', r'\\'), sample))

/usr/sbin/sendmail - \d+ errors, \d+ warnings

N—ay 3.3 CLH. v NENIZAr—7Ta3Nk kb E L,
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N—=Ta v 3.7 TLE: ERRBETRIZERERONTFRINIRA T —TENET, MR LT,
I!I\ llll\ l%l\ lllll\ I’l\ I/l\ I:l‘ |;|\ |<|\ |=|\ l>l\ I@I\ t nsn &i%cifplxb—_7°éhi
Ao

re.purge()

EREB* Yy v 22207 0L%T,

ks

exception re.error(msg, pattern=None, pos=None)
Z ZOBBDWF NI SN FHDB A RIZIERRI T3 (B FHRDHHI R - Tunian) &
. FRFar M evy F U TDBRIZEDMBRA LD LT —FAE L GE IR TS HI5 T
To XFINIANRE =2y FF2E0H% T, ZAUITZTF—TEDHD EHA, TIT—A VARV
AWZE. RD X577 8MOEEDS DD $3,

msg
T4 =y FENTVWRVWLT— Ayt —ITY,

pattern

FHEBHDZ—2TF,

pos
pattern O Y RAMNRBLZZBFIDA ¥ 7 v 7 ATF (None DEEDHD EF ),

lineno

pos 1T 21T TT (None DIFHEDDHD £7),

colno

pos I T 2HITT (None DFEDDHD F£7),

N—=Ta Yy 3.5 TEHE: BINOEE BMXNE L,

6.2.3 IERRFA Tk

AV RANVEAERERA 7Y 27 FVEIUTOXY vy FeBEH 2 R—-FLET:

Pattern.search(stm'ng[, pos[, endpos] ])
string ZFEBE L. ZOIERKREDN <y FEAECIEIRMOGHMZHR LT, MItT 2 IvFAFTIT
Ik ZIRLET, XFHNINCAR =7y FF 2503721743 None ZIRL 5, ZAUIFH
NDDHBEGFTTREN 0 DXy FRRODPoGELIZRRZ Z L ITHERL TSV,

AT a v DEZGIR pos lF. XFHNDE IR UIGD 20 28ET 24 YT v VAT, 774 b
TE 0 TFo ZHAELFIDR T AR FERIEFAUTIED D VA, RX =V F '~ FARYDOLF
FIDFHEH BATOER Ty F LETH, MBEHBT A2 VT v 7 ATy FIT2LIERD FHA,

F 7 a D5 endpos IEXXFHNNE ZEFTHRRINZ0EHIRL T, XFHDEXD endpos X
FRoTehDEDITRBDT, pos 5 endpos - 1 DXFIRMLTEI vy FE2HELET, endpos
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M pos KD NI VE, v FIEROPDERA, £5TRIFIUL, o a2 4 VEAIERERE A
7Yz b2 LT, rx.search(string, 0, 50) i& rx.search(string[:50], 0) &ZEfiTT,

>>> pattern = re.compile("d")

>>> pattern.search("dog") # Match at index 0

<re.Match object; span=(0, 1), match='d'>

>>> pattern.search("dog", 1) # No match; search doesn't include the "d"

Pattern.match(stm’ng[, pos[, endpos] ])

string @ $HE T 0 XFEULDBZOERKRR e vy F 5258056, METd IvFATOLI b 2RL
FF, XFHNPARE =22y FLRITHIUE None ZIRLET, ZHERERZ 0D~y FridB iRz
WWHERLTLEX W,

F T ardD pos BEU endpos BIEUZ search() XY v RKDDD LR UEKTT,

>>> pattern = re.compile("o")

>>> pattern.match("dog") # No match as "o" is mot at the start of "dog".
>>> pattern.match("dog", 1) # Match as "o" is the 2nd character of "dog".
<re.Match object; span=(1, 2), match='o'>

string HOE I TTHI vy FSELVWAES, b DIT search() Zflio T E W (search() vs.
match() BBRLTLEZZ W),

Pattern.fullmatch(stm’ng[, pos[, endpos] ])

string 2EHB ZOIEHEHIC< vy F3UE. MG 2 IvFF T I ZIRLE T, XFHIH R
R— 2y FLRERTNUL None ZIRLE T, ZHIEEZX 0Dy FLIZERLZILICERELTLE
S\,

F7Tavd pos BEU endpos 518U search() XYV v FODHDEEUCEKTT,

>>> pattern = re.compile("o[gh]")

>>> pattern.fullmatch("dog") # No match as "o" is mot at the start of "dog".
>>> pattern.fullmatch("ogre") # No match as not the full string matches.

>>> pattern.fullmatch("doggie", 1, 3)  # Matches within given limits.

<re.Match object; span=(1, 3), match='og'>

N—a v 3.4 TE.

Pattern.split (string, maxsplit=0)

split() BIEICZ Da v A NFEASRR - B FS D LR T,

Pattern.findall(string[, pos[, endpos] ])

findall () BABICZ DA Y A NFEARZ =V ZESDEPTVETH, A 7> a3 D pos BLY
endpos 5I1#T search() DX S ITHRREHHZFIRTE 3,

Pattern.finditer(string[, pos[7 endpos] ])

finditer() BRI Z DI Y R4 NVFEARZ =V E2F50HUTOETN, 723 >D pos BEU
endpos 51T search() @ &k 5 ITHMRHFHEHIRTE £,

Pattern.sub(repl, string, count=0)
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sub() BABUZZDa Y A NFEAASRR—VE2FES D LR TT,

Pattern.subn(repl, string, count=0)

subn() BEICZDa Yy A AFASR -V EFESOLRERILETT,

Pattern.flags
ERRBO~ Y F V7757 TT, ZHUE compileD ITHEZONTZT7 50, RE=VHFD (?7...) 4
YAV T 57 BEUAK =P Unicode X772 - 7zl D UNICODE O & 5 ZRHEHD 7 5 27 DiflA
BhETT,

Pattern.groups
NE—=HDF v TF ¥ 7V —T DTS,

Pattern.groupindex
(?P<id>) TEBINLHLWB Y YR v 7 IN—TH% IV —TFTEENGHRTZHETT, YUK
Vw77 N—=ThRRE = TE{EbRTVRITE. ZOHEIRZETT,

Pattern.pattern

RE—VF T2 M AV RANZINTTED R — ¥ LFH|TT,

N—=Ta ¥ 3.7 TEHE: copy.copy() B copy.deepcopy() ZHVRK—bFTB L3R EL, T
ANVEAERREAA 727 MET7 I v I THBZERRINE T,

6.24 IyFATTxV b+

RYFA T2 bDT—EHIZEIZ True TI . match() BEX L search() E~ vy FHR VL = None %
RITDT, v F2HL0HMA if XTHETEZ T,

match = re.search(pattern, string)
if match:

process (match)

Ry FATT 27 PEUTOXY y FBLUOENHZYR—FLTVET:

Match.expand (template)
TV L — N XFF template 12 sub() AV v RDITINw 7R T vy a@BfEiToTHELNEXF
i BL %5, \n DX S HRITRYT — AZ#EY)GCFICEB SN, BiRTZR (\1, \2) BLUOHHEIY &
®AHZHR (\g<1>, \g<name>) IXIET % 7L —TONFICEIBREINE T,

N=Tar 35 TEE: ¥y F LIl N—TBELFINCBEERZoNE T,

Match.group([groupl, ])
CO%yFD1OLEDFTIN-TZIRLET, 5185 1 DORHHMERIE 1 DOXTFHITT, I
DB, FERIZFIBMT LI 1 HHDZ A TY, 5N RITIUEL. groupl 13771 FTO
(vy FEEINEEIND) T, groupN 518D 0 726, MIBT 2R DEIE~ v F LIEXFHEAETT,
1AE 99 UATF7ze. AFEIMC X200 T 2 70— 123y FFTEXFITT, IV—THESHATD
BN = TEREINL N —TDEE D RZITNI, IndezError FIADPELENE T, H2 T
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IW—TBRE =Dy F LB EHTITEETNTWE RS, NIHT 25HEE None TS, H5 7
N—TPRRE— 2 DEREI~ v F LTI EETNTVWE RS, RED~ Yy FRRINE T,

>>> m = re.match(r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m.group(0) # The entire match

'Isaac Newton'

>>> m.group(1) # The first parenthesized subgroup.
'Isaac'

>>> m.group(2) # The second parenthesized subgroup.
'Newton'

>>> m.group(1l, 2) # Multiple arguments give us a tuple.
('Isaac', 'Newton')

IEHRRIAD (?P<name>...) BXEME S 125, groupN FIEIE 7N —THTIN— T %HBAT 2 LFF|
THHNERA, XFHEIRPRE =TI N—T%2 LTELRTWRITIUZ, IndexError HlAf
MEHINFET,

SR AHE T2 B

>>> m = re.match(r" (7P<first_name>\w+) (7P<last_name>\w+)", "Malcolm Reynolds")
>>> m.group('first_name')
'Malcolm'

>>> m.group('last_name')

'Reynolds'

ZHTE N —T A Ty VA THBIRTEE T

>>> m.group(1)
'Malcolm'
>>> m.group(2)
'Reynolds'

HEIN—THERE~y F T2, ZOREBDOI Y FICDAT 7EATEET:

>>> m = re.match(r"(..)+", "alb2c3") # Matches 3 times.
>>> m.group(1) # Returns only the last match.
lcsl

Match.__getitem__(g)

ZHUI m.group(g) LEFHTT, ZNTYy FOMEBDOIN—FITHBRIZT VLA TEET:

>>> m = re.match(r"(\w+) (\w+)", "Isaac Newton, physicist")
>>> m[0] # The entire match

'Isaac Newton'

>>> m[1] # The first parenthesized subgroup.
'Isaac'
>>> m[2] # The second parenthesized subgroup.
'Newton'

N— ar 3.6 TEM.

6.2.
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Match.groups (default=None)

ZDORYFD, 1 DHERX=VHDINV—THET, 2TCOHTIN—T2ELRXTVERLET,
default 5IEUI~= v FIEBR LI 5T/ —F1ffbE T, 77 4L M Tld None TT,

Bl 213

>>> m = re.match(r" (\d+)\.(\d+)", "24.1632")
>>> m.groups ()
('24', '1632'")

PENB LS ZOBROLTEA TS avilTde. BTOITA=TN<y FICHEBRT I LIERY €
Ao ZIWV o1z N—TE default SIEDEZHNROVED 77 )L M T None 122D £7,

>>> m = re.match(r" (\d+)\.7(\d+)?7", "24")

>>> m.groups () # Second group defaults to None.

('24', None)

>>> m.groups('0')  # Now, the second group defaults to '0O'.
('24', '0")

Match.groupdict (default=None)

ZORvFD, BTO AFHE ¥ 7NV —TE2E0, ¥ TN THREX - TEHETRLETD,
default 51803~ v FITBRLRDP 027N —TW2fbIhEd, 77 4L MI None TY, HlziL:

>>> m = re.match(r" (7P<first_name>\w+) (7P<last_name>\w+)", "Malcolm Reynolds")
>>> m.groupdict ()
{'first_name': 'Malcolm', 'last_name': 'Reynolds'}

Match.start( [group] )

Match.end( [group] )

group D37 v F LB X FHN DB RKEDA > T v 7 ZA%IRLE T, group (&7 74V T O (7w
F L SCFHNEEE WS ER) TT, group BIFAEL THDOR Yy FRRIEFELTOWRIr o245 -1
BRLET, v FF 7Pz b me, vy FRFG LNV —=F gl LT, IA—F g~z v T
L7880 375 (m.group(g) %fiTF) ZUAT D@D T

m.string[m.start(g) :m.end(g)]

group WZEXFHNT v F LTV 5 m.start (group) & m.end(group) LHEL K25 Z LITHEREL
TFEW, HlZI1X. m = re.search('b(c?)', 'cba') €T 5¥. m.start(0) X 1 T, m.end(0) &
2 T, m.start(1) & m.end(1) X2 HIZ 2 TH Y. m.start(2) & IndexError FINEFEL ET,

X =)L 7 KL AN S remove this ZHLD & < Hil:

>>> email = "tonyQtiremove_thisger.net"
>>> m = re.search("remove_this", email)
>>> email[:m.start()] + email[m.end():]

'tony@tiger.net'

Match. span( [group] )

<vF miZONT, 2 X)L (m.start(group), m.end(group)) ZiRL E3, group 3~ v FIZHF
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HLTwRFE, ZhiE (-1, -1) TI, group X774V TO0. v F2EKTT,

Match.pos
ERRBEA TSI b @ search() R match () WZIEI NIz pos DIETT, TAUIERRHZ VDV
ey FRELURD 2MEDOXFHNDA VT v 7 A TT,

Match.endpos
FERRIREA T LI b D search() R match() IIEXNT= endpos DIETT, ZAUIERBHRL Y
YPERLEZEI R OTINDA Ty 7 AT,

Match.lastindex
RERIIYy FLEF Y TFx IN—TOEYA VT v 7 RATT, EDITA—Tde vy FLRFI
None T3, flZIX. RH ()b, ((@) (b)) X ((ab)) 2% 'ab' WX 3L lastindex == 1 &
%D, FLXTFINC (a) (b) 2@ S5 & lastindex == 2 D £T,

Match.lastgroup
RISy FLEF ¥ IF ¥y IN—TDHFITT, ZDIN—TFIZHHIDIZND, EDIN—T b4
< v FLTWRIFUL None T,

Match.re
DRV FA VAR AL L SR match () 7213 search() XYV v FOET 3 ERTVIRA T
bk TF,

Match.string
match() R search() NJEI N XFEFHTT,

N—=Ya ¥ 3.7 TEHE: copy.copy() BIU copy.deepcopy() ZHR—1+FT2L5ICKhDFELL, vvF
ATV PETPIv I THIERBRINET,

6.2.5 [ERRTDH

RT DHESR

COPITIE, Ry FA TP 27 b2 X DRLIERRT 27012, ZOMBBEREHHAL X3!

def displaymatch(match):
if match is None:
return None

return '<Match: , groups=/r>"' 7, (match.group(), match.groups())

BRIEDR—I =TT LB NTVDIELET, FLAY—DTFHIE 5 XFOXFINC X > TR, #
NZADLEN 1 KDOA—FRRLET, 7a” ZT—R, "k» BF U2, "q? B2 A4 =2, P 3T v v 2,
"7 0% 100 FLT 27 26 "9 FFDOBEDHI—FERLET,

G2 oM FINBAMBZFLTH 2021213 UTOLSITTEXT:

>>> valid = re.compile(r"~[a2-9tjqk] $")
>>> displaymatch(valid.match("akt5q")) # Valid.

(RDR=I1Z%i<)
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(RIDR=I D5 DREE)

"<Match: 'aktbq', groups=()>"

>>> displaymatch(valid.match("akt5e")) # Invalid.
>>> displaymatch(valid.match("akt")) # Invalid.
>>> displaymatch(valid.match("727ak")) # Valid.
"<Match: '727ak', groups=()>"

BBEOFF., "727ak" . 37, TROBEIUCED 2 MO I —FE2EAE T, FREHRTIACYYFT 3
I, ZOX5BEASREMFZET:

>>> pair = re.compile(r".*(.).*\1")

>>> displaymatch(pair.match("717ak")) # Pair of 7s.
"<Match: '717', groups=('7"',)>"

>>> displaymatch(pair.match("718ak")) # No pairs.

>>> displaymatch(pair.match("354aa")) # Pair of aces.

"<Match: '354aa', groups=('a',)>"

RTZWZBoTVWBEDNREDH — FHRFARDBIZIE, ZOXIRXIIyFATI T D group() XAV v REZ
£7:

>>> pair = re.compile(r".*(.).*\1")
>>> pair.match("717ak") .group(1)
l7l

# Error because re.match() returns None, which doesn't have a group() method:
>>> pair.match("718ak") .group(1)
Traceback (most recent call last):
File "<pyshell#23>", line 1, in <module>
re.match(r".*(.) . *\1", "718ak").group(1)
AttributeError: 'NoneType' object has no attribute 'group'

>>> pair.match("354aa") .group(1)

'a!

scanf() 2>3Xal—+9%

Python \ZIZBED L Z A, scanf () ICHYE T2 D0H D FHA, FREFI MBIV, scanf () D7 +—
<y FXFHNEDBATTH, TRTHDHD FT, LTORIZ, scanf() D7+ —~< v b =27 VL IEFRB
DBBLEDOHIMITEZRLF T,
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scanf() F—2 Y | IERRR

%he

yAYS {5}

%d [-+]7\d+

%e, hE, W, e [-+17(\d+(\.\d*)?|\.\d+) ([eE] [-+]7\d+) 7
%i [-+17(0[xX] [\dA-Fa-£f]+|0[0-7]*|\d+)

%o [-+]7[0-7]+

hs \S+

hu \d+

%x, hX [-+17(0[xX]) 7 [\dA-Fa-f]+

PUF D &5 835 9NH 6 7 7 4 V4 e Bl dhitt 3 5121

/usr/sbin/sendmail - O errors, 4 warnings

MTFD&LSIZ scanf() 74—~y bEfEXET

%s - %d errors, Jd warnings

M2 EHRIUZZ S5 TY

(\S+) - (\d+) errors, (\d+) warnings

search() vs. match()
Python offers different primitive operations based on regular expressions:
e re.match() checks for a match only at the beginning of the string
o re.search() checks for a match anywhere in the string (this is what Perl does by default)

e re.fullmatch() checks for entire string to be a match

Il Z 4
>>> re.match("c", "abcdef") # No match
>>> re.search("c", "abcdef") # Match

<re.Match object; span=(2, 3), match='c'>

>>> re.fullmatch("p.*n", "python") # Match
<re.Match object; span=(0, 6), match='python'>
>>> re.fullmatch("r.*n", "python") # No match

)

THRE B IEHRIE search() THE- T, v F2XXFINDEBETOAICHIRTE £

>>> re.match("c", "abcdef") # No match

>>> re.search(""c", "abcdef") # No match

(RDOR=I12FE <)
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>>> re.search(""a", "abcdef") # Match

<re.Match object; span=(0, 1), match='a'>

7272 L. MULTILINE €— RIZBWT match () EXFHDOHIETDAY Yy F L, '~ THEDIERRET
search() 5 L BITDOHETT Y FTAZEIWXERELTLLEX N,

>>> re.match("X", "A\nB\nX", re.MULTILINE) # No match
>>> re.search(""X", "A\nB\nX", re.MULTILINE) # Match
<re.Match object; span=(4, 5), match='X'>

EERZ(ES

split(O) FEININRX =V TXFHNERE LTV RAMILET, ZOXYV v FiZ, 7FA T =% T —
AR LT, HiAR T LD, MUTORITHET 2 EAGIRIERD X 51T Python THRELZD LT
T 202, FERITIDET,

BONZ. ANERLET, BE. SR T77AALDLSDANCHRBETLED, 22TiE. 3HEFIHTFOER,
LET,

>>> text = """Ross McFluff: 834.345.1254 155 Elm Street

. Ronald Heathmore: 892.345.3428 436 Finley Avenue
. Frank Burger: 925.541.7625 662 South Dogwood Way

. Heather Albrecht: 548.326.4584 919 Park Place"""

FHEEEZ 1 2D EoBITTRUIS N TWE T, FFTEXFHNEEMRML T, ZTTRVWEITEZHEHEE TSV X b
IZLET:

>>> entries = re.split("\n+", text)

>>> entries

['Ross McFluff: 834.345.1254 155 Elm Street',
'Ronald Heathmore: 892.345.3428 436 Finley Avenue',
'Frank Burger: 925.541.7625 662 South Dogwood Way',
'Heather Albrecht: 548.326.4584 919 Park Place']

ZLTHEHZ, 77 —A ML —46, FRA 2 —4, BiEEsS, EMCOEILTYRAMNCLES, OEl%—
VTHBIEAXFIIFEFNIHEENZ DT, split() D maxsplit 518 EHNEF:

>>> [re.split(":? ", entry, 3) for entry in entries]
[['Ross', 'McFluff', '834.345.1254', '155 Elm Street'],
['Ronald', 'Heathmore', '892.345.3428', '436 Finley Avenue'l],
['Frank', 'Burger', '925.541.7625', '662 South Dogwood Way'l],
['Heather', 'Albrecht', '548.326.4584', '919 Park Place']]

IO :? RR—VEFTA A —LDORXDau Iy F LT, DEBROVZAMIHETIRVWESIILET,
maxsplit Z 4 IZF X, REBS LA MY - M2 DEITEET:
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>>> [re.split(":? ", entry, 4) for entry in entries]

[['Ross', 'McFluff', '834.345.1254', '155', 'Elm Street'],
['Ronald', 'Heathmore', '892.345.3428', '436', 'Finley Avenue'],
['Frank', 'Burger', '925.541.7625', '662', 'South Dogwood Way'],
['Heather', 'Albrecht', '548.326.4584', '919', 'Park Place']]

T*¥RAFDORE

sub() WBHBT 28X — V2 XFHT, £ EEBORYETEEHEIETT, ZofTETFA e
Bl T2BBEbET sub) 25 2232EBEL T, BAMNCIE. XFOFHEIZOWT, BRI &
BOXFERL2TONFE I VXA OEZ 3!

>>> def repl(m):
inner_word = list(m.group(2))
random. shuffle (inner_word)
return m.group(1l) + "".join(inner_word) + m.group(3)
>>> text = "Professor Abdolmalek, please report your absences promptly."
>>> re.sub(r" (\w) (\w+) (\w)", repl, text)
'Poefsrosr Aealmlobdk, pslaee reorpt your abnseces plmrptoy.'
>>> re.sub(r" (\w) (\w+) (\w)", repl, text)

'Pofsroser Aodlambelk, plasee reoprt yuor asnebces potlmrpy.'

2TOEFAZRDITS

search() WERHIDONNZ—=2IZDAHY Y FLETH, findall O IHHETZ 2TO X —YiZvvyFLE
T, BIZIE. FAX—DD2TFAPORTOEFEZZOT WS, LMTOX ST findall ) 2R ET:

>>> text = "He was carefully disguised but captured quickly by police."
>>> re.findall(r"\w+ly\b", text)
['carefully', 'quickly']

2TORFALEZDMUEZRDITS

RE—=YDETDOI Y FIZOWT, v FLETFRA NI LOBERPDBER S, XFHTIERL YvF4T
Pk ZIRT finditer() BMERTT, KOPNHNT, FA4 X—DH257TF A FOETOHEFE ELUVZ
DB ZROF7=0RE, UTDOXIIC finditer() ZEXET:

>>> text = "He was carefully disguised but captured quickly by police."
>>> for m in re.finditer(r"\w+ly\b", text):

print (' /02d-/02d: Js' J (m.start(), m.end(), m.group(0)))
07-16: carefully
40-47: quickly
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Raw XF55Ei&

Raw LR (r"text") CEMEBE $ X IR TET, ZADRIIUL ERERFO v 225y
S (\') BELCAY 225y a2 RRIBLTIAY — 7 LRIFAUERD £ 4. BIZIE. UFD 2 (70
2 — RIS HEREI I S T

>>>
<re
>>>

<re

re.match(r"\WC.O\I\W", " £f ")

.Match object; span=(0, 4), match=' ff '>

re.match("\\WC.)\\I\\w", " ££f ")

.Match object; span=(0, 4), match=' ff '>

VFINDNRNy JRATyallvwy FEELWES, FREFEP TR —7 32308 23H D £3, Raw
XFHFEETE, r"\\" 122D 3, Raw XFHEEEHVZVLE, "\\\\" & L TEizs3, ULToD
I — NIIHERE IS i T 5

>>>
<re
>>>

<re

re.match(r"\\", r"\\")

.Match object; span=(0, 1), match='\\'>

re.match("\\\\", r"\\")

.Match object; span=(0, 1), match='\\'>

F—oF 1 EEL

b= FAFRRAF ¥ F BXFINREN L. XFOITNA—=TCHTIVFILET, ThUIa 4 594
YRTN REEFEL S ATRILOE EIETT,

TXRAMOATITVIERBRTIRREINE T, ZOFETIE. 22 —2ODTRAX—ERBEIHEE L.
<2 v FOHEFIZONWTAL—FLET:

from typing import NamedTuple

imp

ort re

class Token(NamedTuple) :

def

type: str
value: str
line: int

column: int

tokenize (code) :

keywords = {'IF', 'THEN', 'ENDIF',

token_specification = [

'FOR', 'NEXT', 'GOSUB', 'RETURN'}

('NUMBER', r'\d+(\.\dx)?'), # Integer or decimal number
('ASSIGN', r':='), # Assignment operator
('END', r';'), # Statement terminator
('ip', r'[A-Za-z]+"'), # Identifiers
cop', r'[+\-x/]"), # Arithmetic operators
('NEWLINE', r'\n'), # Line endings
('SKIP', r'[ \tl+"), # Skip over spaces and tabs
('MISMATCH', r'.'), # Any other character
]
tok_regex = '|'.join(' (7P</s>/s)' Y, pair for pair in token_specification)

RDOR=I 1% L)
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(RIDR=I D5 DREE)

line_num = 1

line_start = 0

for mo in re.finditer(tok_regex, code):
kind = mo.lastgroup
value = mo.group()

column = mo.start() - line_start

if kind == 'NUMBER':
value = float(value) if '.' in value else int(value)
elif kind == 'ID' and value in keywords:

kind = value
elif kind == 'NEWLINE':
line_start = mo.end()

line_num += 1

continue

elif kind == 'SKIP':
continue

elif kind == 'MISMATCH':

raise RuntimeError(f'{value/r} unexpected on line {line_num}')

yield Token(kind, value, line_num, column)

statements = '''
IF quantity THEN
total := total + price * quantity;
tax := price * 0.05;
ENDIF;

for token in tokenize(statements):

print (token)

D=2 FAFRIUTOHNZIERL 5

Token(type='IF', value='IF', line=2, column=4)
Token(type='ID', value='quantity', line=2, column=7)
Token(type='THEN', value='THEN', line=2, column=16)
Token(type='ID', value='total', line=3, column=8)
Token(type='ASSIGN', value=':=', line=3, column=14)
Token(type='ID', value='total', line=3, column=17)
Token(type='0P', value='+', line=3, column=23)
Token(type='ID', value='price', line=3, column=25)
Token(type='0P', value='%', line=3, column=31)
Token(type='ID', value='quantity', line=3, column=33)
Token(type='END', value=';', line=3, column=41)
Token(type='ID', value='tax', line=4, column=8)
Token(type='ASSIGN', value=':=', line=4, column=12)
Token(type='ID', value='price', line=4, column=15)
Token(type='0P', value='x', line=4, column=21)
Token(type='NUMBER', value=0.05, line=4, column=23)
Token(type='END', value=';', line=4, column=27)
Token(type='ENDIF', value='ENDIF', line=5, column=4)
Token(type='END', value=';', line=5, column=9)
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6.3 difflib -—- Z9DFEZEITS

Y —Xd—Fk: Lib/difflib.py

COEY2—VE ¥—F Y A2HKET 272007 7 APz REL TWE T, fIZIE. 774 10ESE
FE LT, 21k HTML % context diff, unified diff R ¥ WA WAL 7+ —< v b THHTE72HIC, 2D
EVa2—NEMHATEET, TALZ FIRT 7 AR T 2720101, filecmp TV 2 — LB BIL T
720,

class difflib.SequenceMatcher

EMMEDODH 227 AT, oD —r Y ZADEREN Ny amiE RUTHNE COMOERE2E
Y= Y ABHKABET T, BEANZ 7 L3 ) X A, 1980 FROEPICHEKR X N7z Ratcliff &
Obershelp IZ&K 37 FY a2 BN I RE—=U= v F V77 L RITFZRZEDT o7 LTV X LLHID S
HOENTWS, RS2 7 VT Y XALTT, ZOEZHE, "junk” BREZEFLRVRDDEVAEWVI
Bz L2~y FHEET Z 2 TF, 22T, "junk” BELIZ, ZHTREAREY D, BREHEZRVER
DZ T, (junk ZAUHE T 2 DiE, Ratcliff £ Obershelp @ 7 43) X LTBMEN/HEETT, )
ZDEZFE. vy FHOEGICEET 2 - AOKFICH L TERMICOTIZDONET, 20
FTETEREEZRMNCT R =7 Y RIEFNFRTAD, ANHOE»SAT NMELWEL ) ITvyFF
BIEMDH H 3,

KITEFRE: FAM 7 Ratcliff-Obershelp 743V X4k, REDLE 3, WHHET2RELDZ T,
SequenceMatcher A 7Y =7 b Tk, REDFr —XT 2 F, HIFHMEIEBEN S > —F v 2dicdd
N2 BRBUSIEF IR I LA RIFL TV T, REOLEIIHIERHICR D £ 5,

B# junk Ea—YUXF o wY: SequenceMatcher iX. ¥ —47 Y ADFFEDEZE R HHIIIZ junk &
LT#FSba—VRT4 v 72 RK-PLTVWET, ZOka—VRT 4 v 27id BEEENS—F
YANZAMEBRN S 22 WA T, H2ERDEEBD (BAID D DEFRVWT) GitT—r 20D
1% DLEiwicieh, 20> —7 v 253 200 BRE B s, ZOEFEX "popular” THEHDE LTV —
&N, =T YADRyF U OEMNELIE junk ¥ LTHROINET, TDOa—VU 2T 4 v 73,
SequenceMatcher DYERIRFIZ autojunk /X T X X% False ICRET 5 Z 2 T TE £ 3,

N—Ta ¥y 3.2 TEBI: autojunk X7 X —X&,

class difflib.Differ

TXRAMIDORDS =T VAW T 57 7 ATT, ADPanlrZ L DTE 557 %2/ L %7, Differ
2 5 A& SequenceMatcher 7 7 AZMAL T, 706k 2>—r Y A2 LD, (1&X) FA—0
TTHDOX 72 L7=D LE T,

Differ 7 7 AIX X2 DEITIE, 2 XFDIA— FTIHED 7

J—F | B

- e —r YR 1 IZOAIEET

'+ TES—Fr VA 2ICDAFHET S

v M A DY —o > ZATH—

e TRANS =T 205 BICHEEL RN
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P THRAE BT, fTHNDE CICEBNEFETEINICERZAT LIS LET, ZOITIE. AhEhr-
S UADELLIBTEELER A, P—F UANRITNEREZLL X, TAS5OTIFHR LD 5 W
HDICRBZEDRHD FT,

class difflib.HtmlDiff
D7 Z7RF, ZDoDT7F AP EAIRENTHERRL, 1THD 2 WMTHOEE RZ2 MR RS 5
957 HITML 7—=7 N (57237 =7 VD Ao75ER7% HIML 7 7 A V) ZERT 2712w F
T, TINEERENE—FR, aVTFAMETE-—RFOVTNTHERTEET,

ZDZIFADAVA I 7 REIULTDE IR oTVWET:

__init__(tabsize=8, wrapcolumn=None, linejunk=None, charjunk=IS _CHARAC-

TER_JUNK)
HtmlDiff DA Y AR A2 WL L £5,

tabsize I3A 7> a v DF—T—R5[T. 77X y TIEEEELET, 77411 ME 8 T,

wrapcolumn 1A 7> a v DF—V—F5|T, 7FAMEMHERTHILEEEELES, T
7 %V M& None TH DIRL ZITWRE A,

linejunk B XK charjunk 13 7> a v DF =V — F5IET, ndiff (O (HtmlDiff 132 OFEE%E
o ThEDTF A bD#ES%Z HITML TABLET) KEINET, ZhAZND5IBDT 7 11
MEB X CHAE ndiffO ORFa XY b ESRLTIEI W,

UTDXY v EH public IR TWET:

make_file(fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5, ¥

charset="utf-8")
fromlines ¥ tolines (WFTNHXFHNDY R ) ZEHE L. 1THEIEITHNOZEE FARMFR X

NTATEDT DA 27 R2FiO7ERIR HIML 7 7 A V2 XFHITERL 9,

fromdesc B XU todesc 13+ 7> a v DF -7 — REIT, ERRRT—INVICBIT BT hE
DTG HRRT 7 ANDH T LDy IR BZXFHNZIEELET (WITHd T 7 4L MEIZZEX
FHITT),

context B XX numlines I3 bITA T aDF—v — N5 TF, context % True IZF 5
CAVTHFANEDREFRRL, T 74N D False KT DL ERT 7 ANETERRLET,
numlines D7 7 # )L MEZ 5 T, context 73 True DIFE. numlines \ZIEFATR D DHIRICH 5 2
VT EFAMTIOBEHIBEL LT, context 2’ False DHE. numlines 1% "next” ¥ EhrNTz A
N=V VT %78 o RHICEET 25 ROZEER T X VIATHIC D 2 022 HHL £ 5 (H2 ¥
2 LA Tnext”? NA =1 7 &l B L EEERDG DEPARRD T F v Ok LKA E
N3E52k8HET),

AMR:  fromdesc ¥ todesc TRy —FENTWARWHTML ¥ LTHIREhE T, BETERV
V= A0 HDANEZTIB BB TRy — T XN BZNETT,

N—=Tar 3.5 TEH: charset ¥—V— FEHGIEMEMXNE Lz, HTML XEDT 7 # L b
DX TFHEED '180-8859-1"' 25 'utf-8' WKEEXNE LT,
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make_table (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5)
fromlines & tolines (WFTNHXFHNDY R ) ZEHE L. 1THEIEITHNOLEE ARMFER X
NIATETD A - 125827 HTML 77— 7V XFHITRLE T,

DXy ROFIEE. make_file() XY v ROFHEEFR LT,

Tools/scripts/diff.py E T DI FANDIAR Y RIA4 70 Y LY RT, H0FEER LT

I OBED A > TWE T,
difflib.context_diff(a, b, fromfile=", tofile=", fromfiledate=", tofiledate=", n=3,

lineterm="\n’)

a b (XFHNDOVRAN) 2L, %277 (EARROIT24ERT 2 Dl —4) &, context diff D
Zx—==v FUUTFT Marysx2rE) ) TRLET,

ary7F A MBI, BERD - LATICHIRBITZMA TH B, a7 MeRETETT, LEEM
(. ZHET/ZEERICTTTRLET, a7 F A+ (REEFRATRDOIT) OT-E n TIEEL. 77+
v MER 3 T,

7 7 4 v b T, diff AT (kxx 2 - ZEFLAT) BTN ETERE N KT, t0.I0Base.
readlines () TIEHMNTZATID 0. I0Base.uritelines() T DITH Lz diff 1T 2DT (¥
7o AN e oM psEdTN EDRD) . ZUIFEHTT,

TIRICEATL T2 A 727 WA LT, BT ddTev 2 MmLen X 512 lineterm 51802 "
ZEL TSN,

ary7FFAMERE E8E, Ay X7 7 ANVBEEBERAZR > TVE T, ZOHERIE. SCF5
fromfile, tofile, fromfiledate, tofiledate THEETZF 3, ZERZOERIX, #H. 1SO 8601 7 + —
<y FPTREINE T, HHELRDoLBEDT 7 4L MElE., ZECFHITT,

>>> s1 = ['bacon\n', 'eggs\n', 'ham\n', 'guido\n']
>>> 52 = ['python\n', 'eggy\n', 'hamster\n', 'guido\n']
>>> sys.stdout.writelines(context_diff(sl, s2, fromfile='before.py', tofile='after.py'))
*xx before.py
--- after.py
ook skok ok kok ok ok ok
wokk 1,4 dokkk
! bacon
! eggs
! ham
guido
-— 1,4 ———-
! python
! eggy
! hamster

guido

K DFEMIRBNE, difftib DARVEZA AR —T1— 2BML TR E W,

difflib.get_close_matches(word, possibilities, n=3, cutoff=0.6)
51 R~y FO MDY A M ZIRLET, word I~y FXBLWVY—7 V2 (KHITFF) TT,
possibilities 1% word 2=y FEEZS—r Y AD VY A b (KBHIXFHIDY R ) TT,
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AT arO5in (F7ANVFTEI)BXAY Y FORTZ Yy FORAKTT, nld 0 XDKELIR
TR D FE A

F 7T a D5 cutoff (77 AL FTIE 0.6) & XM [0, 1] IZAZ/NIDETS, word £ D—E
RRZNRIED possibilities DERIFEHREINE T,

possibilities DEIRT~ v F L7 B (Z TS n i) & BLEOR a7 WG C T (—HELDDEEL
JHIZ) Y= b &NV AP L TREINE T,

>>> get_close_matches('appel', ['ape', 'apple', 'peach', 'puppy'l)
['apple', 'ape'l

>>> import keyword

>>> get_close_matches('wheel', keyword.kwlist)

['while']

>>> get_close_matches('pineapple', keyword.kwlist)

[

>>> get_close_matches('accept', keyword.kwlist)

['except']

difflib.ndiff (a, b, linejunk=None, charjunk=1S_CHARACTER_JUNK)

at b (XFHNDYRYN) ZHIR L, Z70 (EATWROIT2ERT 2 xR —3) %, Differ DAX
ANTRLET,

F T arDF—7— REIH linejunk & charjunk 121&. 7 4 VX B (F721% None) ZIEL 3,

linejunk: XFHRHDG1E 1 D% B TS, XFID junk DEHIEFEEZ, €5 TRVWIEEIE
HBERELEST, F7 4 FTld None TF, BV 2a— L L~VOME IS LINE JUNK( 1. &4k 1D
DYy —T7E ('#) EROTAIHOXFEEERWMTEZANZ Y Y7 T5HDTT, LrL, TE
&% SequenceMatcher 277 AN, EDITHMEE L2 BTG T 20 2B L £3,
D7 IR X20ME. OB/ 2 LD blES FLEELET,

charjunk: F (X 1 OXFH) 22 FWAH TS, XFHNH junk ODEEEZEE. 5 TRV
BB EELET, F7ANLMTE. BV 2— A L~VOBE IS CHARACTER JUNK() THH., Zh
BREAXTHE (EEE2IER T, BITYFE ZRZEDTEWT ERA) 274 X L THRRL £ 35

Tools/scripts/ndiff.py &, ZOBHBOa~v K534 Dp7uY b2y F (YR —T x4 R)
‘/C\\\j—o

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines(keepends=True),
. 'ore\ntree\nemu\n'.splitlines(keepends=True))
>>> print(''.join(diff), end="")

- one

7 -

+ ore

- two

- three

+ tree

+ emu
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difflib.restore (sequence, which)

EREER LT 2D - Y ADHSb—2% R L E7,

Differ.compare() ¥£721% ndiff () IT& > TEMINT: sequence G52 5Nd 2, fTHOTL 7 4
JAERMDDENT T 740 1 £720F 2 (518 which THREINZ) ICHKR T 2T2ETL T,

il

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines(keepends=True),
. 'ore\ntree\nemu\n'.splitlines(keepends=True))
>>> diff = list(diff) # materialize the generated delta into a list
>>> print(''.join(restore(diff, 1)), end="")
one
two
three
>>> print(''.join(restore(diff, 2)), end="")
ore
tree

emu

difflib.unified_diff(a, b, fromfile=", tofile=", fromfiledate=", tofiledate=", n=3,

lineterm="\n’)

a ¥ b (TFHIDY A L) BHBL, %5 EIWROTEERT 2 SxxL—4) &, unified diff
Tr—<v bk (UF r2=774 KR ) TELET,

22774 FERBEERD > TICa Y T F R P ERAFEBBITEZMZ 2. a7 FRHRFET
T, BHEEAME (A /EHEEREDH L7 0y 7TRREL) AV IF4 Y RARALTRINET, av
THFZMDOITEIE, n THEL, 7740 MAX 3 T,

7 7 4V bC, diff #IHAT (---, +++, 0@ ZELAT) 3BT ETER SN E T, to0.I0Base.
readlines () TIELNTZATID 0. I0Base.uritelines() TS DITH Lz diff 1T 2DT (¥
o AN MO BTN EDRD) . ZHAFEHTY,

TIRICEATLF 2 A7 WA LT, BT ddTeF 2 MmL 2w X 512 lineterm 5180z "
ZELTLIEE N,

2y FFRMERE, BE, Ay X7 s ANVABREEERL 2R > TR S, ZOHHIE. 7S
fromfile, tofile, fromfiledate, tofiledate THEETZF 3, ZERZIOERIX, @H. I1SO 8601 7 + —
Yy PTREINET, HELARIoBHEDT 7 4L MiZ, 2EXFHITT,

>>> s1 = ['bacon\n', 'eggs\n', 'ham\n', 'guido\n']

>>> s2 = ['python\n', 'eggy\n', 'hamster\n', 'guido\n']

>>> sys.stdout.writelines(unified_diff(sl, s2, fromfile='before.py', tofile='after.py'))
--- before.py

+++ after.py

©0 -1,4 +1,4 Q@

-bacon

-eggs

—~ham

+python

teggy

RDOR=I 1% L)
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(FiDR— 25 D %)

+hamster

guido

X DEEMIRBNE. difflib DARVEZA A RZ—T 1= 2BRLTILE W,

difflib.diff_bytes(dfunc, a, b, fromfile=b", tofile=b", fromfiledate=b", tofiledate=b", n=3,

lineterm=>b’\n")
dfunc ZEH LT a & b (bytes A 7Y =227 FDVUR L) ZHE LT, ZHBADIT (Zhd bytes &

7Y x7 +TY) Z¥dlunc* DR DEDOHERTIEL £F, dfunc &, W LATRETH 2 HEDNDH D £
T, —fIc. T unified_diff() F£721% context_diff() T,

Koz ya—7 4 v r7FE—EBohvwya—F 4 V77— AFELEHETEE T, n LD
FTRTDANE, bytes 772 =7 bTHILEDRDHD FT, n HDTRTOATEELRLZ L str i
Z#1L T, dfunc(a, b, fromfile, tofile, fromfiledate, tofiledate, n, lineterm) %M}
UHITZ X VEINEL £ 3, dfunc DHINE, bytes BIicE N E T, 2k D, RIS EZ5E
KOITOLya—F 4 Y 7NE a & b ORAELBE—EROLR Wy a—F 4 Y7 eI £3,

N— ar 3.5 TEM.

difflib.IS_LINE_JUNK (line)

MAATE 217D L & True IR L E T 1T line IXZEH, 2 '#' V020 ZIWHATEES, £
NLHND Y FIFEHTEE A, WA=V a YT ndiff O DFIE linejunk (27 7 4 v b CTEH
SNF L7z

difflib.IS_CHARACTER_JUNK (ch)

BE:

HMETEDINFDL E True ZIRLE T, XF ch DA, LR R ILFOL ZIIIHEHTEET,
ZFHLDHN DRI TE FE Ao ndiff O DFIE charjunk € LTT 7 2V N THEHENE T,

Pattern Matching: The Gestalt Approach John W. Ratcliff ¥ D. E. Metzener IZ X 28 LUD 71TV X 4

W9 B #Em, Dr. Dobb’s Journal 1988 4F 7 H E58#,

6.3.1 SequenceMatcher #7217

SequenceMatcher 77 AWZE, UTDXIZRay A7 20HD £3:

class difflib.SequenceMatcher (isjunk=None, a=", b=’

", autojunk="True)

ATy a D5 isjunk 1. None (77 4V FDIETT) I3 220, H—D58% L 2B TRiITh
72D FHA, BEDHE. BIES =7 Y RAOEREZZITIMD . BEED junk THDH, WHTRET
HAHGECRYERRT IS LARFAERD 8 A, isjunk IZ None %3 ¥, lambda x: False
ZELZOEFRICICARDET; bbb, WHRLIZERDEHAL RS RDE T, FIRIEUTO XS &5
BrEse:

lambda x: x in " \t"

EHERTXFREHR L TXFDOY — 7 Y AL T,
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F 7 arosfa bk, XN BZXFYIT, 77 4L TR EOLFHTT, MDY —7 >
ADHEFIE, Ny aTEE THLILERDD FT,

F 7 a YOI autojunk E. BEI junk L 2a— VR T4 v 7 RIINCT 2D ET,
N—=a ¥ 3.2 TBI: autojunk 87 X —&,

SequenceMatcher 7Y =7 ME 3 D07 —XEHZFF > TWET: bjunk 1. isjunk »’ True TH
5X957% b DBEZDEATT; bpopular 1F. (EHTHRIIIE) a2 —YRT 4 v ZITX> T popular
TH3EZONZEIS Yy VI BEOEETT; b2 1. b DRDOEREZNODELZMEBEBOY R
MZERT 5 dict TF, ZD 3 Dld set_seqs() £7ld set_seq2() T bV Lty SN IHER
Wity FEhET,

N— a ¥ 3.2 TEM: bjunk B X bpopular B,
SequenceMatcher 7Y =7 MILLTOXY v FEHLET:

set_seqs(a, b)
X3 2 oD FHNERELFT,

SequenceMatcher A 7Y =27 ME, 2 D0HDY =7 Y RZOWTOFEMZBREZHEL, Frvoa
LET, 12D =7 YAV DD —7 VAL IET 2546, $7 set_seq2() & {#o TXFH
ZRELTBE, HloXTFH% 1 O3 O2HIKRT 572012, #DIEL set_seq1 O ZMOHLEF,

set_seql(a)
gz 175 1 DHOS =7 Y ARHFRELE T, HiREh3 2 0HO Y —r YABEEINLE A

set_seq2(b)
g ZIT5 2 0HOY =7 Y A2RELE T, SN2 1 OHOY -7 Y ABZLEEINEEA,

find_longest_match(alo=0, ahi=None, blo=0, bhi=None)
alalo:ahi] & b[blo:bhi] OH R 5, RED~ Y FIIZHRL ET,

isjunk DYEME X T2 None DRE, find_longest_match() & ali:i+k] % b[j:j+k] ¥FL
Wk (4, j, k) BELET, ZOMEIX alo <= i <= i+k <= ahi 7D blo <= j <= j+k
bhi ¥ DFF, (i, j', k') TH, ACLLSIWRARDFET, HICk >= k', i <=1i" D1
==i' j <= j' THEETT, SWHEZIZL, WD2BDI Y FHITRTD S5, a NTHRANS
RELDBDERLET, TLTZD a NTERAIDY Yy FHTRNTDSH b NTHRINCIHES DD
ZRLUET,

<

>>> s = SequenceMatcher (None, " abcd", "abcd abcd")
>>> s.find_longest_match(0, 5, 0, 9)
Match(a=0, b=4, size=b)

S8 isjunk 2352 50TV 5E, LiILO#D, I UDICHRED~Yy FHIZHELE T, 7ry >
MIZ junk BERPR Y2580 E D RBMEFORKIZZACELY LERA. RITZD~ v FHl%E,
ZOMMD junk BRIZ~vy FT2L5. TEZRVIATTVEET, ZOLDRRL KB,
BLTVWAH D E7- LERNICH - 72— junk DD junk iIZiE~< vy F LEE A,

PFEHT e UTY > TP, 22H% junk EAKRLTVWES, ZHld ' abcd' 282 DHODS

186

F£6E TFRAMUIEY—-EX



The Python Library Reference, V1) —X 3.10.13

DERBIZH S ' abcd' Ky FLEVESIICLTVWET, fODIC 'abed! KIE~vyFLET,
ZLT2oO0HOXFHH, —FKD 'abed' IZv vy FLET:

>>> s = SequenceMatcher(lambda x: x==" ", " abcd", "abcd abcd")
>>> s.find_longest_match(0, 5, 0, 9)
Match(a=1, b=0, size=4)

AR < v F LEVEIL, (alo, blo, 0) ZIRLET,
ZDXY v Rl named tuple Match(a, b, size) ZRL £7T,
N—ar 3.9 TEH: 775V F5IEMNENENE LT,

get_matching_blocks()
<y FLEAWCEBOEWY -7 v 22£ 3, 3OMDEDO Y R M 2RLET., Zhzhofiix
(i, j, n) WS TEHEA, ali:i+tn] == b[j:j+n] L VHBEFEZEKL 3, 3 DDMHEIZ
i & j OBTHINHEML $9,

RED 3 OfflIEX I —T, (len(a), len(b), 0) EWHHEFHEF T, Z4udn == 0 TH M
—DXINVTT, L (G, j, n) & G', j', n') BV A FTIHATWS 32T, 2 0HI &R
%D 3 OMTRIFIUL, i+n < i' F£20& j+n < ' TT, SWIRZ 2 ATV S 3 DHIZEIC
BEE L TWRVWERL 7y 7 2R LTVWET,

>>> s = SequenceMatcher(None, "abxcd", "abcd")
>>> s.get_matching_blocks()
[Match(a=0, b=0, size=2), Match(a=3, b=2, size=2), Match(a=5, b=4, size=0)]

get_opcodes()
a% bWXTBDDHELZELBRT 25 00X VERLET, TZAZhD XTI (tag, il,
i2, j1, j2) L WIHKTHLDLEINE T, BRHIDX T UI i1 == j1 == 0 TH D, il ITZOD
HICH DX TND i2 LRICETS, R j1I3ATD j2 LR CEICRD £9,

tag DIEIEXCFEFITH D, RO XS5 REKTT:

fi& Bk

'replace' | alil:i2] ¥ b[j1:j2] WKEZMZ SN 3,

'delete' | alil:i2] FHIFREIN 2, ZOKE j1 == j2 TH %,

"insert' | b[jl:j2] 2% alil:il] IHAZINDE, ZOKF il == i2 TH 3%,
'equal' ali1l:i2] == b[j1:j2] (7> =y RIFFELWL).

Il Z 4

>>> a = "gabxcd"
>>> b = "abycdf"
>>> s = SequenceMatcher(None, a, b)
>>> for tag, il, i2, jl1, j2 in s.get_opcodes():
print (' al{}:{F] --> bl{}:{H] -—> ' . format(
tag, i1, i2, ji, j2, ali1l:i2], bl[j1:j2]1))

RDOR=I 1% L)
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(RIDR=I D5 DREE)

delete al0:1] --> b[0:0] 'q' -—> !

equal al1:3] --> b[0:2] 'ab' --> 'ab'
replace al[3:4] --> b[2:3] 'x' ==> y!
equal al4:6] --> b[3:5] 'cd' --> 'cd'
insert a[6:6] --> b[5:6] o->

get_grouped_opcodes (n=3)
BRnfTETCOar7X A 280/ N —T2ERT5L5%, DL —2 ZIRLET,

ZDRY v R, get_opcodes() TRIND I N—TDHFne, BiX 5 RERDOP-E IS
. BICEER o TW B EHEDMOEI D2 EE £ T,

I — 73 get_opcodes() ERICLEXRTIRENET,

ratio()

[0, 1] OFEFHO B NGTIT, > — 4 ¥ 2OBMER I3 EEEL £ 7,

TH2O00> 7 Y ADBZERDOBETZREL. M2~y F LT3, ZOfEIX 2.0"M
/ TTHOLDOENET, DLIY—FT VAP FESLKFAUGE, HIX 1.0 2RD, oK B3
BEITE 0.0 22 h 9,

DAY v Fld get_matching blocks() £72ld get_opcodes () BWELEMUH I TVRWE
BREBIFFIZIRIDPEHNTT, 205G, FRZFERIFHE T 22DI1T, quick_ratio() B L
{IF real_quick_ratio() ZRANIAL TAHBZHLPVLED LA ERA,

AR EER: ratio (O OFFUH L OFERIZFIOMER KL £3, HIZIEROED T

>>> SequenceMatcher(None, 'tide', 'diet').ratio()
0.25
>>> SequenceMatcher (None, 'diet', 'tide').ratio()
0.5

quick_ratio()

ratio() O EF%, IO EBICHEL T,

real_quick_ratio()

ratio() D EF%, IFFICEBICEEL 5,

COXFINRKEDT v FRERT 3 ODOXY v FIE, MEORRZEMUHEZIEL £73, quick_ratio() &
real_quick_ratio() &, I ratio() L LOEZRL £3:

>>> s = SequenceMatcher(None, "abcd", "bcde")
>>> s.ratio()

0.75

>>> s.quick_ratio()

0.75

(KDR=I1Z%i<)
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(FiDR— 25 D %)

>>> s.real_quick_ratio()
1.0

6.3.2 SequenceMatcher D

O 2 DD FHN IR L $9, 2EH% Vjunk” £ LE 3

>>> s = SequenceMatcher(lambda x: x =" "
"private Thread currentThread;",

"private volatile Thread currentThread;")

ratio() &, [0, 1] QHEHDOEZE L, ¥ —F7 Y AOEBEZH D £F, R KD L. ratio() DfEA 0.6
ZHZDE, =T VAR BPTVWE I ZRLET:

>>> print(round(s.ratio(), 3))
0.866

=T VADE Ny F LTOVEPIIIETEEDH 27121E get_matching_blocks () DI FHETL x 5:

>>> for block in s.get_matching_blocks():
print("al[/d] and b[/d] match for elements" % block)
a[0] and b[0] match for 8 elements
a[8] and b[17] match for 21 elements
a[29] and b[38] match for 0 elements

get_matching blocks () DRTHRED X TANEICX I —THH I LWKHEHLTLLEIW, ZOXI—IZ
(len(a), len(b), 0) THH, THIFKXTVORKROER (v FTLHEROL) » 0 LRk pME—DIr—
AT,

BLODI—Tr Y AREDESICLT2RBHD DI D EH 5121, get_opcodes() EHVET:

>>> for opcode in s.get_opcodes():
print (" al/d:7d]l bl/d:7dl" % opcode)
equal a[0:8] b[0:8]
insert a[8:8] b[8:17]
equal a[8:29] b[17:38]

BE:

e SequenceMatcher o7z, ¥V AN TMHMRZ2a—FZHIZIZE. TOEY 2 - 10DOHEEK
get_close_matches() BEBRLTLIZE W,

e Simple version control recipe SequenceMatcher TIE- Jz/NMREET TV r—>a >,
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6.3.3 Differ 777

Differ A 7Y 227 MZ Lo TERINLEDH BN THIHELEFFTVELEA, LA, BDOETIIL
BUREBIKLTWET, ZoHEIE, 2 THTEL LRI ERVWEZLTLE I »H T, L EIIIE
Bz 100 R=Y b~y FIZRoTLE S DT, ~BURZHWIHHEL 2~ v FICHIR S 5 2
LT BAREoTRDOEGEMNT IV 3R M 2BIT 2213 R-TH, HEEDORMMEERD
EMTELDTY,

Differ &, UFDX5%av A 527X %Hb %!

class difflib.Differ (linejunk=None, charjunk=None)
F T arDF—U—FRT X=X linejunk & charjunk X, 7 4 VXBEBEELET (Fbkuve
= None):

linejunk: & D DX FHNGE 2 Z A BT, XFHND junk D ZICHEZRLES, 774V
FTlE, None THDH, YARITTH-TH junk LIXRLRINFEA,

charjunk: ZOBIRIE T (RE 1 OXXFH) 258 UTRITEID ., SCFD junk TH 2D & ZIZHEZIK
LEF, 774/ M None THH., PARXFED junk 2IFRRINEVTA,

IHBD junk 74 AVX—BIBIC LD, BENERETE <y F v rAEEL L, 25 DITR X FH M
INDB BB ET, FHICOWTIE, find_longest_match() XY v KD isjunk 51 DA

TELRRE W,
Differ A7z 27 NI, UTD 120XV y FRELTHHAINES, (E02ERLET) :

compare (a, b)
XFINIR D755 20D —r Y AL, 27 (BRIXFIN06R2—r v R) 2HERL
ij—o

Y= Y ADERIZ, SUTTROIZMV LB —ATHL SR XFHTRINIRD FHA. 2D
o= RE. T7ANEFTI 27 FD readlines() XV FIZKoTHZIENTE
¥9, (Fohd) ZRRIUTFTRT T E2XFINDS —r v R LTELN, 77 A VAL T
P27 bD writelines() XYV v FIZk > THATERHICE->TVET,

6.3.4 Differ Dl

LIFOBIE2 207 %A PRI LTWET, RIS, 7% A P EFBCEITORD 5 LFHD S — 7 ¥ 212
o b7y TLET (ZOES5BY—r VAR 77 AAAA T Y 22 b0 readlines() XV v K6 b1
BEHTEET):

>>> textl = ''' 1. Beautiful is better than ugly.
2. Explicit is better than implicit.
3. Simple is better than complex.
4. Complex is better than complicated.
. '''.splitlines(keepends=True)
>>> len(textl)
4

RDOR=I 1% L)
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>>> text1[0] [-1]
|\n|
>>> text2 = ''' 1. Beautiful is better than ugly.
3. Simple is better than complex.
4. Complicated is better than complex.
5. Flat is better than nested.
"' . splitlines(keepends=True)

RIZ Differ #7027 b A AR 2L F T

>>> d = Differ()

HEE: Differ X727 b2 A AR 20T 5L &, 1T junk ¥ XXF junk &7 4 V&RV > 73 5%

EFZenTEET, il DifferO av A2 &8%

BEBIZ, 207U XS

LTLEEW,

>>> result = list(d.compare(textl, text2))

result EXFH DY X MEDT, pretty-print LTAFL & 5:

>>> from pprint import pprint

>>> pprint (result)

[ 1. Beautiful is better than ugly.\n',
'- 2. Explicit is better than implicit.\n',
'- 3. Simple is better than complex.\n',
'+ 3. Simple is better than complex.\n',
' ++\n',
'- 4. Complex is better than complicated.\n',
"7 - ---= "\n',
'+ 4. Complicated is better than complex.\n',
' +++4+ 7 “\n',

'+ 5. Flat is better than nested.\n']

T, BEATOXFHIe LT, Ro kS icihahsd:

>>> import sys
>>> sys.stdout.writelines(result)
1. Beautiful is better than ugly.
2. Explicit is better than implicit.
- 3. Simple is better than complex.
3 Simple is better than complex.
++
- 4. Complex is better than complicated.

2 ~ e~

+ 4. Complicated is better than complex.

++++

+ 5. Flat is better than nested.
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6.3.5 diffib DY FSA1 2124 —Tx—2R

ZofliE, difflib 25T diff WKWz =T 4 VT4 —2ERT 2 HEEZRLET, ZHE, Python ®
Y — ABLAAYIC S, Tools/scripts/diff.py L LTEENTVE T,

#!/usr/bin/env python3
"-Command line interface to difflib.py providing diffs in four formats:

*

ndiff: lists every line and highlights interline changes.
* context: highlights clusters of changes in a before/after format.
* unified: highlights clusters of changes in an inline format.

* html: generates side by side comparison with change highlights.

mwmn

import sys, os, difflib, argparse

from datetime import datetime, timezone

def file_mtime(path):
t = datetime.fromtimestamp(os.stat(path).st_mtime,
timezone.utc)

return t.astimezone().isoformat ()
def main():

parser = argparse.ArgumentParser ()
parser.add_argument('-c', action='store_true', default=False,
help='Produce a context format diff (default)')
parser.add_argument('-u', action='store_true', default=False,
help='Produce a unified format diff')
parser.add_argument('-m', action='store_true', default=False,
help='Produce HTML side by side diff '
'(can use -c and -1 in conjunction)')
parser.add_argument('-n', action='store_true', default=False,
help='Produce a ndiff format diff')
parser.add_argument('-1', '--lines', type=int, default=3,
help='Set number of context lines (default 3)')
parser.add_argument ('fromfile')
parser.add_argument ('tofile')

options = parser.parse_args()

n = options.lines
fromfile = options.fromfile

tofile = options.tofile

fromdate = file_mtime(fromfile)
todate = file_mtime(tofile)
with open(fromfile) as ff:

fromlines = ff.readlines()
with open(tofile) as tf:

tolines = tf.readlines()

ROR—SEER)
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if options.u:
diff = difflib.unified_diff(fromlines, tolines, fromfile, tofile, fromdate, todate,,
—n=n)
elif optiomns.n:
diff = difflib.ndiff (fromlines, tolines)
elif options.m:
diff = difflib.HtmlDiff() .make_file(fromlines,tolines,fromfile,tofile,context=options.
< c,numlines=n)
else:
diff = difflib.context_diff(fromlines, tolines, fromfile, tofile, fromdate, todate,,

<sn=n)

sys.stdout.writelines(diff)

if __name__ =="' '

__main__

main()

6.4 textwrap --—- TF A FDITDIRL L FEDHAH

Y —2d—FK: Lib/textwrap.py

textwrap Y 2 — &, EEOWIHEITS TextWrapper £ & HiZ, WL DO DOERMLZEEEREELTVWE
Fo 1002 DD FH| % wrap H 2V fill T2 OHEIEREETTHITTN, 2L OUEZITSH
BEFNED7=DIT Textrapper DA Y ARV AEFESNETL & 5,

textwrap.wrap (tert, width="70, * initial _indent=", subsequent__indent=", ez-
pand__tabs=True, replace__whitespace="True, fix_sentence _endings=False,
break__long words=True, drop_whitespace=True, break__on__hyphens=True,

tabsize=8, mazx__lines=None, placeholder="[...]")
text (LFHN) NOBEZ =D DR L ZITVWE T, Lo T, IRTOITHE L width XXFD

R FF, BRBRIEITHNDILRVHIITOV A 2R LET,
A7 arDx—v—F5BUI LT THIAS % TeztWrapper DA Y A XY BTG L TVET,
wrap () DEEICOWTDFEMIE Textirapper.wrap () XV v FEBILTLEE W,

textwrap.fill (tezt, width="70, * initial _indent=", subsequent__indent=", ez-
pand__tabs=True, replace__whitespace=True, fix_sentence__endings=False,
break__long words=True, drop_whitespace=True, break__on__hyphens=True,

tabsize=8, maz__lines=None, placeholder=""[...]")

text NOBVEZ =272 DR L 2170, DR LITONLBEE B —DD X FHERL £73,
fillO) X IHOEMEKITT

"\n".join(wrap(text, ...))

FRZ, fill O & wrap O L 07 BLARIDOF—7 — FEIEEZITIWD £73,
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textwrap.shorten(text, width, * fix_sentence endings=False, break_long words=True,

break__on__hyphens="True, placeholder="[...]")
G267 text 2D 7TeB, YIDEED T, GRA 60T width IZIE 2 K51 LF T,

RIS, text NOEADBT D 272N ET (TRTOEHE, | XFOEAXTTEBEHRIET), &
BH width WICIE o 7256, ZOFRRMBEEINE T, width IKINE S RWVIGE, RD OXXFH L
placeholder & OFIS width PICINE % X 51, RED» SHENYIDIETONE T

>>> textwrap.shorten("Hello world!", width=12)
'Hello world!'
>>> textwrap.shorten("Hello world!", width=11)

'Hello [...]"
>>> textwrap.shorten("Hello world", width=10, placeholder="...")
'Hello...'

F 7T arDFxF—7—F58E, LITTitAT % Textirapper £ YA X Y ZADREHEICIGELET, X
FHND TextWrapper @ fill () BABICEINZHENC, ZHAPI D /g E T, 2D, tabsize.
ezpand_tabs. drop_whitespace, Teplace_whitespace DIEZZEE LTS, BEHEKHIEH D EX¥ A,

N— g v 3.4 TEM.

textwrap.dedent (text)
text DFATISH L, HE L THNA B LHDOZHZHIFRL 5

COBBIEEE. ZEFIFARCTHLNEX TR RS ) = |ZOMD LRI ZE S 2, BRBPDY —R
a—NHTIRA 7Y P ENLEAEZELDRVE ST 272D EDNE T,

RTEAR—ZWFEHICARTA PAR—Z LTHFOLNZETH, AL TR RV LICERLTLEX
WV " ohello" 2WHTE "\thello" &, FULHDOEAXFED > TWRWVWEARINET,

ZEENF LA ERWMTIRANOBICES 2, HHOBICH—oddTXFICIERtEh 3,

Bl 213

def test():
# end first line with \ to avoid the empty line!
s = |||\
hello

world

[

print (repr(s)) # prints ' hello\n world\n !

print(repr(dedent(s))) # prints 'hello\n world\n'

textwrap.indent (text, prefix, predicate=None)

text DHDFEIR X NT=ATDHIEIC prefiz ZEBIML F 5
TO7EN text.splitlines(True) TITWE T,
T 7 A T (BITXF R ED) ZAXFE T OTEROT TR TOITIZ prefix ZBML 3,

Bl 213
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>>> s = 'hello\n\n \nworld'
>>> indent(s, ' ')
' hello\n\n \n world'

BWATHETR predicate B3I R > T, YOITEA4 V7Y V520262 2 e cE 53, HlZIE
TATREHLFDADITICD prefix ZBIMT 2 DIIXHHETT:

>>> print(indent(s, '+ ', lambda line: True))
+ hello

+

+

+ world

N—3 g v 3.3 TEM.

wrap Oy fill()y shorten() | TextWrapper £ Y AR Y AZAEM L., ZD—DDXY v FZIFOHT I &
THRELE T, 204 VARV RAFHEAHINERA, LEDoT, wrap() R fill() 2FHLTZLL DT
FRAMXFHNRWHE T 27 7Y r—a YIiZOWTIE, MED TeztiWrapper 73 =27 b Z2AERT 275 03%)
RPRWTIETL & 9,

TERAMIRDIRLLEADL, N TV EEFOEONA T VOBERTIHDIBINE T, TextWrapper.
break_long_words DBICREINTVARITIURL, BDERGEICRVENDHRINE T,

class textwrap.TextWrapper ( **kwargs)

TextWrapper AV A NIV RIFI EADA T aryDFxF—T - F5lBE2XITMD £3, Zheho
F—U— F5IE—2DA YRR ZBECHIELE T, LidioT, fIZIE

wrapper = TextWrapper(initial_indent="x* ")

BFIheRLTY

wrapper = TextWrapper ()

wrapper.initial_indent = "x "

HRIZFE T Tezthrapper A 7Y =7 M 2fEbHAHATE LT, £ HHPICA A2 G
MATZZLTZOA TS a DY N THEETEZE T,

Textirapper A VARV ABHE (LA VA 77 XDF—U—F5[#) IMUT oMY TS
width

(F7 4k 70) FIDBRULBITONZTORADEES, ANFTIC width & D REWHE—DOFEIEEN
FRD. TeztWrapper & width XF & DRVHIATHNZ & 2RFEL £55

expand_tabs
(F7 4 F: True) b LEROIE. ZD L ZiX text NDFTRTD X 7 LFIX text D expandtabs ()
AV FefuTZECEHENE T,

tabsize
(77 4V b: 8) expand_tabs BEDEGE, text DFHDFTRTD TAB XFIE tabsize L BIED D
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FSLAEE T, TallbkozxR—ICEBHEINE T,
N—a v 3.3 TEM.

replace_whitespace
(77 4L b: True) EOBE, wrap() XY v RIZX TOREMO%, wrap LW ORI K EZEH
NFEAR—A 1 XFICEBL T, Bt h 52203 TAB, &7, #E TAB, FF, CR
("\t\n\v\f\r') T,

AEM: ezpand_tabs DT replace_whitespace BERHIE, FXTXFIX 1 DDEHICEZ
BAonET, TREEZTEMEFEACTE D FEFEA .

AM: replace_whitespace BMEDFE. BUTHITORPTEH NS Z e THABBLLLRBZ
ERHDET, TDRD, TFAM% (str.splitlines() RE XMoo T) BEZ 2 127 Thll &
12 wrap TAREDRH D T,

drop_whitespace
(77 4L b True) EOHE, (wrap WO D & 4 7 ¥ MUBEOFNIZ) BITOHRY & KIEDZEH
NEEHIRL T, 2L, BEORYIDZEAIIOWTIE, ROENZEALFTHRWIGEITHIER
SNFER A, HIFRE N2 ZAXFTEEIIMIGER, ITERZHIBRL £7,

initial_indent
(default: ') wrap DHIIDERFIDITOIIHING T 2 XFH, BADITORSTMAEINE T,
EXLTFHNDIZFEA VTV P EINER A

subsequent_indent
(F7 44k 1) —FFELSOH DR LATTHI S IO FRTOFDRFIH T 55T,
—THUADBTOH DR LETORSTAY Y FENET,

fix_sentence_endings
(77 4V }: False)  LERBIR, Tezthrapper EX DD RO LS & L, MEIIH
B xS ETODEATHIZKYISNATWS XL ET, ZARERIVCEERAR—RT7 4> FD
TXAMIHLTEELWVWTY, LLl, XOBHET LIV XLARZEETEDD LA XDED
DiTiE, BAWRZEADRDHZ ., "1 FhiE ' OFD—D, Z2IiZkde " HBEINE " A
MBES 2/ NCFEDH 2 ERELTVET, ZAUES —DDRBE 7 LT Y XA T RO Dr” &

[...] Dr. Frankenstein's monster [...]

TRCD”Spot.” DEIDZRZMRHTE RN ETT

[...] See Spot. See Spot run [...]

fiz_sentence_endings &7 7 )V N T T,

X7 L3 ) X237 INCF DEFZEDT=DIT string. lowercase IKF L. FA—TOXEX
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27202V F FORICZODZEAZES HBIKFEL TWE 70, HXTF A MERES N
DT,

break_long_words
(F7 4L F: True) b LERLIE, ZDL & width XD RWIPHERICHRVWE I ICT 572012,
width KD RWVFERZYILNE T, BR 51X, BEVEBRYISARVWTL &5, ZL T, width &b
EWTHEH20b LT ERA, (width 2BZ 202 HR/INCT 27012, BOVRBXHEMT—/TICHE
PRBTLE S, )

break_on_hyphens
(77 4V b: True) HOGE, FEET—HRNR X ST, 7 v TUHIIZEALEHEECE DA
7 VOEZRTITONET, BoBE. HEHETIPIUTIGELMEE LTHlEhE S, 2L,
ARIIZFBOBRPTHRATVTHLNRNE ST 270121, break_long_words EBMZ EIZEET
ZRENDHDET, MEDN=Y a3 Y TOT 7 4L FDIRBENE, FHiTNA 7 ¥ OEEKETORIT
EHELTOVE L,

max_lines
(77 4L b None) None DIANDIGE. HIINIITE maz_lines A RWVWE SIcxN, VIDED 3
BRI T ORBEDITE placeholder \[CE X2 %3,

N— g v 3.4 TEM.

placeholder
(F74b: 0 [L..1Y) G035 2 A I N OREDITICHE < SUFHITT,

N—= a ¥ 3.4 TEM.
TextWrapper 1Z3EY 2 =V L ULDZGBEBICHEL L 72 W D0 DR Y v RHIEEL £ 5

wrap (text)
1 B DTN text . BATH width XFLLTIZR S X512 wrap LE T, wrap DS XTDA
T¥a vid TextWrapper 4 YAX Y ADREBHEP OB LET, RO, ITRIZEATORVTDY
AMERIRLET, HITONEDZEICKRZ5EE. BTVAMSZEICKRD £F,

£i11 (text)
text NOEEE — D FIHIRLEZITV, ITDIBLBAITONEZEEEEL—2DOXFH %R L
£9,

6.5 unicodedata --- Unicode ¥—&~X—X

CDEY2—UE, TRTOL=a— FXFOXF T T 4 ZERT D 1=0— FXFT—X~_X—2 (UCD)
ANDT7 7R LET, TOTFT—ZXRN—ARXEZFNTVWET—XE, UCD N— a3 > 13.0.0 2 SLER X
NTVWET,

COEY2—UE, T=a— PN #44 T 20— FUFF—2RN—2 | TEBZEINLTVWLIDLRLY
MBLOS VY RAZHEHALET, TOEI 21— B3RO IS REHEERLET:
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unicodedata.lookup (name)
HANSHIGT 2 TERLE T, ZOHADXTHRROP -GG, ZOXTHEEINET, Bohrb
o TG E X, KeyError ZRAEIRHFE T,

N— 3 3.3 TZHE: name aliases™’ ¥ named sequences™ DHK— rHBMEXNFE L=,

unicodedata.name (chr [, default] )
XF chr IZPWTW 2 AdTZ . XCFHITIEL 3, BHIPERI N TORWERIZZ default HHREH
I, ZOFEBMNEZSNTVWRITIUL ValueError ZFRAEIEET,

unicodedata.decimal (chr [, default] )
XF chr IZEID HToNTWS Tl E, BRTERLET, SOEIMIERSNTWRWEEITIZ default
PIRENFE T, ZO5I8E 2 5hTwRIFIUL ValueError ZFRAEXIEE T,

unicodedata.digit (chr[, default] )
XF chr WHDETHNTWAREER, BHTRLET, ZOMEPERINTORWVESEICIL default
PWIREINFE T, ZO5HMNEZ 5N TWRIFIUL ValueError ZFHAEZIEET,

unicodedata.numeric(chr[, default])
XF chr ICEID S ToNTVA2HER, float TRLE T, ZOEPIERSINTORWEEIX default
PRENF TN, ZO5IEMNEZ 5N TOWRIFNUL ValueError ZFHAEIVFET,

unicodedata.category(chr)

XF chr \HID HToHN, WHATITV ZERLET,

unicodedata.bidirectional (chr)
NF chr WZEIDHEToNz, WARZ FRABBRLET, FOXIRENERINTVRWES, 2O
FHIIRINE T,

unicodedata.combining(chr)
XF chr WCEID U THNRLERME 7 FAZIRLET, a7 7 AERSNTVRWEGE, 0 AHREN
\i\j—o

unicodedata.east_asian_width(chr)

20— FXF chr \ZE| D 4TSN east asian width & XFHTRL 3,

unicodedata.mirrored(chr)
XF chr WCEIDHEToN, BT T 4 ZRLE T, FOXFERNAMT F A NN THEBG
ENENFTHBEETE 1L 2, ZRUNOEEIIE 0 BIBRLE T,

unicodedata.decomposition(chr)
T chr iITHID BT oIz, XFARR vy By 7R, XTIRTELES, 20X 58~y BV 79E
BINTORWVWIEE., BOXXFHIHREINET,

unicodedata.normalize (form, unistr)
Unicode X F % wunistr O EHE form % K L T 3. form D FH X 2 #E
iZ. 'NFC’, '"NFKC’, '"NFD’, 'NFKD’ T3,

*1 https://www.unicode.org/Public/13.0.0/ucd /NameAliases.txt
*2_https://www.unicode.org/Public/13.0.0/ucd /NamedSequences.txt
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Unicode FISIFAEMEEMM: (canonical equivalence) & ALY (compatibility equivalence) (232
W, #k4 7% Unicode XFHNDIEMEZEFR L £, Unicode Tld, BEOHETRIHATEZ 2 FELD
DET, Tt 2iE XF U400C7 (LATIN CAPITAL LETTER C WITH CEDILLA) &, U+0043
(LATIN CAPITAL LETTER C) U+40327 (COMBINING CEDILLA) W5 ¥ =47 YA LTHR
HTEET,

BNFIE 2 00EMER DD, ZAZHIERE C LIEHE D t w3, EHE D (NFD) 5%
53## (canonical decomposition) £ LTHHISGNTEB D, EXFEFRINIBPICEIRL L £5, EHE
C (NFC) 135 Ep R 2 U712, FiaECrz HMlR L £3,

HIEMEICHEDOWT, 2 DODERERMZ 5N TWE T, Unicode T, —RICHDOXFr DS
B A — R ERNTVBLFHBD EF, 72¥ 213 U+2160 (ROMAN NUMERAL ONE) 1355
U+0049 (LATIN CAPITAL LETTERI) RIS DTT, LA L. Unicode Tid. BIFEOXFES
(7 218 gh2312) ¥ DESHEDTHIZ, CRHFH— b EHTVET,

IEFIE KD (NFKD) 1. #1530 f# (compatibility decomposition) Z#HL £3, $kbH. TXRT
DHESCF R, iR T CEBEL T, EME KC (NFKC) (&, Hiagf@z @A L Thr o, BHED
AL £9,

2 O ® unicode XFHNEREENTOTAMOHIFACICAZ TS, AP FEXFZ2H>TWTH
SRATIDFEFo TORWEE, ZRALRERCFELTEDD FHA

unicodedata.is_normalized (form, unistr)
Unicode X F 5| wunistr D IERE form ¥ S5 2 %2R L X3, form O FH X 2 E
¥, 'NFC’, 'NFKC’, 'NFD’, 'NFKD’ T%,

N— a3 v 3.8 TEM.
HIZ, REY 2 — VI TOERE RN L 3

unicodedata.unidata_version

ZDEY 22— )L TEDLATWS Unicode T—ZR—ZXADN— 3 >,

unicodedata.ucd_3_2_0
ZAUIEY 2 =N EFRILXAY Yy REEZ A T7Y 27 b TTD, Unicode 77— X R—=ZAN=T g~
32ROV IfE-oTED, ZOFEDN—Y 2D Unicode T —XRX—RZRBLT357 7V 7 —
2 ar (IDNA 2¥) Db DT,

fl:

>>> import unicodedata

>>> unicodedata.lookup('LEFT CURLY BRACKET')
|{l

>>> unicodedata.name('/")

'SOLIDUS'

>>> unicodedata.decimal('9"')

9

>>> unicodedata.decimal('a')

Traceback (most recent call last):

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

(RDR=I12%i <)
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ValueError: not a decimal

>>> unicodedata.category('A') # 'L'etter, 'u'ppercase

lLul

>>> unicodedata.bidirectional ('\u0660') # 'A'rabic, 'N'umber
lANI

ii1bE3
6.6 stringprep --- 1 X —% v FDT-HDXFFHHE

Y —Xd—F: Lib/stringprep.py

(FRRMDESR) A > X =3y b LD BAECHISE DT 218, L LIZRAAR 0 7 S ik
175 BEDDD ET, BEE, PIZEANIFORNET 55 Lrnhvort k312, ke X o X 51217
SHET TV — a v OMBICIKELET, . IR 7 SRR SCF ORI S NI ) B 7
A5 0ok k3Ic, MHERBRINGERET 22 bRELE 20 LLEHE A,

RFC 3454 Tl¥, 4 ¥ &X—>+v b7\ b 2L T Unicode XF4% ” ## (prepare)” T2z 07a >
Uy 2ERLTVET, XFINEGKICEE SN IANICHE > o » TUBE XN, ZORRD 2 1EHIL
ENLERICZD $F, RFC TRH27—TNVOEEZERLTED, ZhsB a7 A Ml doh
TVWET, #7077 4L TE, EDOT—7 A%\, stringprep 7RSI vy DEDF T a VEian T v
T 7 AND—ERICR > TWED R ER L TVWET, stringprep 70 7 7 4 LD—DDHIZ nameprep T.
BEbahi F X4 v cfibhEs,

stringprep ¥ RFC 3454 O 7 — 7NV R LTVWAITRTERTA, ZNH6DT—7MEFHESRY X L
TRET @AV =2 a VHRETELZDT, TDEY 22— TiE Unicode XF7— X N—2 & HNEHY
WKHALTVWE S, EY 2 — Y —Ra— FEKIE nkstringprep.py 1—7 4 V7 4 2o TERINF
L7,

ZORER, INoD T —TNVE T — 2EEER TR, B LTRBsATVwE S, RFC 12id 2 O
T—T: BEBXU~y T BPEELET, BEICOWTIE. stringprep 1& 7 FiEBIEL (characteristic
function)” . TROLEFIHEPEEGO—FHTH 2I5EIC True IR TR EZRBEL T, vy B 7co0nTid,
~ v 7B F-252605 . FRREENMTONEERITERERBELES, LTIEZ0EY 2 -0
THHAFRER 2 TOEBEYIEL-HDTT,

stringprep.in_table_al(code)
code 37 —7)V A.1 (Unicode 3.2 iIZBI1F 5 AREID HTa— KA > b: unassigned code point) 7 ¥
SPHEL XS,

stringprep.in_table_b1(code)
code 237 — 7V B.1 (— AN MM 4T WRW: commonly mapped to nothing) 2> ¥ 5
PHELET,

stringprep.map_table_b2(code)
57— 7 B2 (NFKC TRV 515 AN CEORIEHI) 10T, code (SHIGHT &7 HEE L
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S

stringprep.map_table_b3(code)
7 — 7 B.3 (IEFULZ DI WKRNSCFOX G ) 120E 5 Ty code WHIMTIT HNIAEZIR L £3,

stringprep.in_table_c11(code)
code 37— 7L C.1.1 (ASCII ZAR—ZAXF) I3 pHELET,

stringprep.in_table_c12(code)
code 757 —70 C.1.2 (JE ASCII AR—ZAXF) I3 HEL LT,

stringprep.in_table_c11_c12(code)
code BT —7N C1 (AR=ZAXFE, C1.1 BLXU C.1.2 OFES) 1Y I2HELET,

stringprep.in_table_c21(code)
code 37 —7 0 C.2.1 (ASCII HlHIXF) 225 2HEL 5

stringprep.in_table_c22(code)
code 237 — 70 C.2.2 (I ASCII HIfHIXF) 25 HEL 3,

stringprep.in_table_c21_c22(code)
code 37 —7)L C.2 (fHSCF. C.2.1 BXUY C.2.2 OMES) »E5»HEL ET,

stringprep.in_table_c3(code)
code BT —7N C3 (F74 = HA) »EI»HELET.

stringprep.in_table_c4 (code)
code 237 —7V C.4 (JEXFa— FHRA ¥ b: non-character code points) ¥ 5 2 HI%E L £ 5

stringprep.in_table_c5(code)
code Z7T—7N C5 (Fasr—>arya—FR) »EI30HELET,

stringprep.in_table_c6 (code)
code 237 —7 v C.6 (F3X:plain text & L TA@EY)) 2225 »HEL £7,

stringprep.in_table_c7 (code)
code 237 — 7V C.7 (FE#ER B canonical representation & L TAEY)) 22 5 »HIEL F3,

stringprep.in_table_c8(code)
code 37 —7N C.8 (FRT 0T 4 OEBEFIMFE) 1 5>»HEL T,

stringprep.in_table_c9(code)
code BT —7N C9 (RITXF) hEIPHELET,

stringprep.in_table_d1(code)
code 37 —7V D.1 (AT 0,87 4 "R” £7203 "AL” 28:030F) 225 »HEL ET,

stringprep.in_table_d2(code)
code 77 —F N D2 (AFTOAT 4 L7 BHOXT) ¥ 5 24 LET,
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6.7 readline --- GNU readline D1 >X—71x—X

readline £ 2 —/)L T, fiZe® Python 4 ¥ X TV XL LDBET 7 A VDOHAZELERICT 270D
ZLOBBEERLTCVES, TOEY a—VFEE, 723 ricompleter €Y 2a—AZ N LTHES Z&H
TEZET, rlcompleter EY 2 —MENFEN 71 > 7+ T Python Bl FOMEEY K-+ T 2dDTT,
CDEY 2a—VTHHASNLBRER, A ¥R TYXOXEET 0> 7 Moo CITHARAAD input () BIEIDH
TIDEIHEL LT,

readline DF — A 7 4 Y737 7 A VTRETEE T, TD7 7 A ME 20 TWER—L7 1 L
Z M VI .inputrc L WO KHITEWVWTH D £, GNU Readline v =2 7LD Readline Init File £
LT, 207 7 A VOERRPAREL MK, Readline 74 77 U 2KOREZF] > T & W,

FR: THEOD Readline 74 775 U — API 1Z GNU readline T3 < libedit 74 75V —TEEXN3
AREMEDYH D £ 3, macOS TlX readline T 2a— NI ED T A T3V =L TV S22 EITRICHRE
LET,

libedit DFRE 7 7 4 ME GNU readline Db DL IFELRD 5, b LR EXTINE T I 6 bm—F
LTW37% 5, GNU readline & libedit % XF13 2 72912 "libedit” &5 XFFH|H readline. __doc__ I
BEENTVWENEIDF vy 7 LTLEIW,

If you use editline/1ibedit readline emulation on macOS, the initialization file located in your home di-
rectory is named .editrc. For example, the following content in ~/.editrc will turn ON vi keybindings

and TAB completion:

python:bind -v
python:bind "I rl_complete

6.7.1 L7 7L

PUT o BRI 7 7 A V785 N2 —FREBHD S DT

readline.parse_and_bind (string)
string 51 M THEINLERIOITZENTLET, TR EDTEOIA TSIV -0
rl_parse_and_bind () 2PN F T,

readline.read_init_file( [ﬁlename] )
readline L7 7 AV E2FITLE T, 774V D7 7 A VZERRIHEHENT27 7 4 VBT,
ZHIZEDTEDIA 771 —D rl_read_init_file() 2MHINF T,
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6.7.2 1INV T 7

T ORIy 7 7 ZBEL X5

readline.get_line_buffer()
finvy 77 (TDZ74 771V —0D rl_line_buffer) OHEDHNEZIKRL £7,

readline.insert_text (string)
TX¥RAM 2 —V—fEDOITANYy 77 CHALES, CARXEIDTEDOIAT77Y -0
rl_insert_text() DMHEINFTH., EDEIFEHEINE T,

readline.redisplay()
A7V =Y DERREEBLTUTN Y 7 7 DBEONEZRMREE XS, ZACEID TEOIA 77V —
® rl_redisplay() DMEINFET,

6.7.3 BEEZ 71

UToOBBIERE7 7 AV ERIEL 3!

readline.read_history_file( [ﬁlename] )
readline JEE 7 7 A V& @iAiAAL, BEIEV A MTEMLE S, 77410107 7 4 L41E ~/ history
TS, CIZED TEDI A 75V —0D read_history() BIEINE T,

readline.write_history_file( [ﬁlename] )
JBIEY A b % readline JBIEZ 7 A VITREFELE T, RO 7 7 A VE EFEXZZhET, 77411 0D
7 7 ANVHAIE ~/ history T3, ZAUTKD TED I A 77— write_history() 2FMHINF T,

readline.append_history_file( nelements[, ﬁlename] )
JBIEDRBZD nelements HE%Z 7 7 A MTEBMLE S, 77 4L D7 7 A V41E ~/ history T,
T 7 ANMIFELTORLS TR ERA, ZHIZEDTED I 477 Y —D append_history() 23
MEEANE T, Python BZDEREZ YV R— 1T 27475V —DN=TaryTary{ LI N ED
A ZOBBBFEL £ T,

N—a v 3.5 TEM.

readline.get_history_length()

readline.set_history_length(length)
Set or return the desired number of lines to save in the history file. The write_history_file()
function uses this value to truncate the history file, by calling history_truncate_file() in the

underlying library. Negative values imply unlimited history file size.
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6.7.4 EEJ X+

DIToOBEBIZI e — VR EREY) A N 28 ELE3:

readline.clear_history()
WHEOEEZZ V7 LET, CHIREDTHEDZ 4751V =0 clear_history() I E T,
Python 23Z DRERERHR— b T B354 77V —DAN—JarTary L ILE N EDA, DB
BHFEEL X,

readline.get_current_history_length()
JBIRCIRIED 2 HEH OB ZIR L E T, (get_history_length() XBET 7 A MITEDPN L EKITEZ
BLET, )

readline.get_history_item(index)
BRIEDBRED index JREDHHZIRELET, BRFRE120BEVFT, CAZEXDTEDIA 7Y —
D history_get () MMHINF T,

readline.remove_history_item(pos)
BRE»SIEEINIMEOEBLZHIRLET, BRFX0H»OHBEDET, ZHIKEKD TEDIA 75
Y —® remove_history() MIEINE T,

readline.replace_history_item(pos, line)

FHESNAMEBEOHEE R line TEHZMAET, RFEF026MEDET, CACEDTEDOI A 75
) —® replace_history_entry() DI X T,

readline.add_history (line)
BBICAN LD X512, line BNy 77 1CEBMLEST, ZTHIZED TEDOIA 750U —0
add_history () DMEINET,

readline.set_auto_history(enabled)
Enable or disable automatic calls to add_history() when reading input via readline. The enabled
argument should be a Boolean value that when true, enables auto history, and that when false,

disables auto history.
N— a ¥ 3.6 TE.

CPython R#ZEDFM: Auto history is enabled by default, and changes to this do not persist

across multiple sessions.

6.7.5 FHIBT7 v

readline.set_startup_hook( [function] )
Set or remove the function invoked by the rl_startup_hook callback of the underlying library.
If function is specified, it will be used as the new hook function; if omitted or None, any function
already installed is removed. The hook is called with no arguments just before readline prints the

first prompt.
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readline.set_pre_input_hook( [function] )
Set or remove the function invoked by the r1_pre_input_hook callback of the underlying library.
If function is specified, it will be used as the new hook function; if omitted or None, any function
already installed is removed. The hook is called with no arguments after the first prompt has
been printed and just before readline starts reading input characters. This function only exists if

Python was compiled for a version of the library that supports it.

6.7.6 5

The following functions relate to implementing a custom word completion function. This is typically
operated by the Tab key, and can suggest and automatically complete a word being typed. By default,
Readline is set up to be used by rlcompleter to complete Python identifiers for the interactive inter-
preter. If the readline module is to be used with a custom completer, a different set of word delimiters

should be set.

readline.set_completer( [function] )
completer B E T E-FHIBRL £ 5, function DIEE I NI235E. #7272 completer By LT
HAuohg3; BEXNHE None DBE. BEA Y A =N T3 completer FEULHIBR
XN T, completer B function(text, state) DR T, BN XFHI TR WEEZRT T
state & 0,1, 2, ., W LTHUOHLET, ZOBEEII text SR E AR L LTRITRKRZS KD
DERZITIIRD £H A

The installed completer function is invoked by the entry func callback passed to
rl_completion_matches() in the underlying library. The text string comes from the first pa-

rameter to the r1_attempted_completion_function callback of the underlying library.

readline.get_completer()

completer BIEZIS L £ 3, completer BAEDERE SN TWARITIUL None IR L 7,

readline.get_completion_type()
Get the type of completion being attempted. This returns the r1_completion_type variable in

the underlying library as an integer.

readline.get_begidx ()

readline.get_endidx ()
Get the beginning or ending index of the completion scope. These indexes are the start and end
arguments passed to the r1_attempted_completion_function callback of the underlying library.
The values may be different in the same input editing scenario based on the underlying C readline

implementation. Ex: libedit is known to behave differently than libreadline.

readline.set_completer_delims (string)

readline.get_completer_delims()
Set or get the word delimiters for completion. These determine the start of the word
to be considered for completion (the completion scope). These functions access the

rl_completer_word_break_characters variable in the underlying library.
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readline.set_completion_display_matches_hook(bﬂncﬁon])
Set or remove the completion display function. If function is specified, it will be used as the
new completion display function; if omitted or None, any completion display function already
installed is removed. This sets or clears the rl_completion_display_matches_hook callback in
the underlying library. The completion display function is called as function(substitution,

[matches], longest_match_length) once each time matches need to be displayed.

6.7.7 EFAH

MTofltid, 2—FDFR—L07 4127 bVIZHBZBBETY 7 4 )L .python_history DFiAAA L RIEZ H
FIIZAT S 7212, readline Y 2 — VORBREDOFHAEEZEMEL D IS XFHIERLTVWET, MUTD
YV —Za— R3@EE., W&ty > a rPida—+ 0 PYTHONSTARTUP 7 7 £ A5 6 HBEIICEI TSN E T

import atexit
import os

import readline

histfile = os.path.join(os.path.expanduser("~"), ".python_history")
try:
readline.read_history_file(histfile)
# default history len is -1 (infinite), which may grow unruly
readline.set_history_length(1000)
except FileNotFoundError:

pass

atexit.register(readline.write_history_file, histfile)

Python 2% XFEE— F TEITSNLK. 2D a— FIFEBRIEHBNCETEINET ( readline DHRE 25
LT ZEW),

ROFITE LM UCHNZZERTE I, T I TRIROBERDAZEBINT 2 Z 2T, WiTLTHFEL Y
arvBPPR—-brEIhET:

import atexit
import os
import readline

histfile = os.path.join(os.path.expanduser("~"), ".python_history")

try:

readline.read_history_file(histfile)

h_len = readline.get_current_history_length()
except FileNotFoundError:

open(histfile, 'wb').close()

h_len = 0

def save(prev_h_len, histfile):
new_h_len = readline.get_current_history_length()
readline.set_history_length(1000)

readline.append_history_file(new_h_len - prev_h_len, histfile)

RDOR=I 1% L)
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(RIDR=I D5 DREE)

atexit.register(save, h_len, histfile)

ROBITIE code. InteractiveConsole 27 7 A%YRR L. JBRERORF - BIHEYR— P LE T,

import atexit
import code
import os

import readline

class HistoryConsole(code.InteractiveConsole):
def __init__(self, locals=None, filename='"<console>",
histfile=os.path.expanduser("~/.console-history")):
code.InteractiveConsole.__init__(self, locals, filename)
self.init_history(histfile)

def init_history(self, histfile):
readline.parse_and_bind("tab: complete")
if hasattr(readline, "read_history_file"):
try:
readline.read_history_file(histfile)
except FileNotFoundError:
pass

atexit.register(self.save_history, histfile)

def save_history(self, histfile):
readline.set_history_length(1000)

readline.write_history_file(histfile)

6.8 rlcompleter --- GNU readline [\ #E5EREEX

Y —2X—R: Lib/rlcompleter.py

ricompleter €Y 2 —/)LTiE Python OFAIFR*—V — F2ER L7 readline £ 2 — LIANT O
BrERLTVET,

ZDEY 2—P Unix 77 v b 74— 24T import T4, readline BHIHTE 3 & ZITIE, Completer 7
FTADA VAR ADEHENAER SN, complete() XYV v KA readline MiTEICREINE T,

U777 npcd:

>>> import rlcompleter

>>> import readline

>>> readline.parse_and_bind("tab: complete")
>>> readline. <TAB PRESSED>

readline.__doc readline.get_line_buffer( readline.read_init_file(

readline.__file__ readline.insert_text( readline.set_completer(
readline.__name__ readline.parse_and_bind(

>>> readline.
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rlcompleter Y 2 —/Lid, Python @ MFHEE—F —#IHHAT 20 2EK L THitshTVWET,
Python % -8 # 7> a Y223 FIKEITLTWAHE. ZOEY 2 —BHENICA VR— b, BRX
NET (readline DFE ©ZMW),

readline DBRNWTZ7 v b7 —LThH, ZOEY 12— L TEHFIND Completer 7 7 ZIIMHED HIIHH
2ET,

6.8.1 Completer # 7V b

Completer 7 7Y =7 MIMUTDOAY v FfFoTWEd:

Completer.complete (text, state)
text O state FHEHOMWTEIEMZIEL 3,

LU text EVE R (") ZEERVES. __main__ | builtins TERIN TV AR AR, F—
7 —F (keyword €Y 2 — LV TERINTWVS) 2OLMEINE T,

VUK REEDHHOSE. BIEAE S F L2 REECHMiL &5 ¥ LET (BEEIRINICIT
CHLIZLEEAD, __getattr__() ZMATLES 22BN IF) 2 LT, dir() BT~y F
T 2R RO T, REIMEICRA L 2T OBIIMIHIE LTS X4, None 238 L5,
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SEVEN

NAF )T —24018

ZDETHNAINTVEEY 2 —LEANAL F VT =225 12D DFEARWLRUBEREL TVET, 7741
TH—<v bRty b= TFaralriy, FOMDNAL F Y F—XNEIZOWTIE, FAENOHI TR
INTVWET,

THEZAMUBY—EX THENT 2 D74 77 V12i&, ASCII Bt A4 F V7 3 —<v b THHATE?
D (fil: re) . TRNTONAFVF—XTHHATEZHD (Fl: difflib) BHH FF,

Mz T, NAFV—=4r 2B - bytes, bytearray, memoryview IZEHPNLTWS Python L b4 VT —&
BIZOWTHBRL TS,

7.1 struct --- N1 bFIZNYIENI-NAFIVT—RELTHRIRT S

Y —2—R: Lib/struct.py

This module converts between Python values and C structs represented as Python bytes objects. Com-
pact format strings describe the intended conversions to/from Python values. The module’s functions
and objects can be used for two largely distinct applications, data exchange with external sources (files

or network connections), or data transfer between the Python application and the C layer.

EM: When no prefix character is given, native mode is the default. It packs or unpacks data based on
the platform and compiler on which the Python interpreter was built. The result of packing a given C
struct includes pad bytes which maintain proper alignment for the C types involved; similarly, alignment
is taken into account when unpacking. In contrast, when communicating data between external sources,
the programmer is responsible for defining byte ordering and padding between elements. See /N1 k7 —
A A 7542 A2 for details.

W O0D struct DB (BX U Struct DXV v F) & buffer 518%ZMD £, ZH4Ud bufferobjects %
FELTOTHAMD AR ELBZFHAE ARy 7 7 2T 24727 PO T, ZOHND
Db B iHD —RIVZENL bytes ¥ bytearray TITH, NA POEFIE ART N TE S LS kfh
DELDEPANYy 7770 FaVEEELTVET, 20D, ZN56IE bytes 77T =7 M h5BMOD 2
PR L TotAL LPEZIAANTEET,
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7.1.1 BEHN

CDEY 2 —UILL T ORI L B Z ERL TV

exception struct.error

BAc IR TR SR B BI5T 5, IR B D»Zilid T % XT3 TS,

struct.pack(format, vi, v2, ...)
74— MNXFH| format WHENME v1, v2, ... BNy 7 LT, N MIAT 27 bV EIRLET, 5l
BUIEE L7277 #—~< v PDERT AL IEHEIC—B L TuARITIUI R D X8 A,

struct.pack_into (format, buffer, offset, vi, v2, ...)
7+ —~< v bXFFH format WZHENME v1, v2, ... Bo%w 7 LTANA MNZ L, FBEAATBER buffer
DATEy b offset fiEXDEZIAALFTT, A7ty MIABEKREIEA,

struct.unpack (format, buffer)
(pack(format, ...) Ty ZXNTHA) Ny 77 buffer &, FRLEFH| format WHE->T7
VR I LET, EBP—DOL2RVEEEZED, MRIEIXTIVTREINET, Nv 7 7DNf A4 X
. calesize() DIRDETH 2 EFEXXTFHNINERT 29 4 X =ML ARTFUIRD $H A,

struct.unpack_from(format, /, buffer, offset=0)
N 77 buffer &, offset DALED HHEXCFH format 1ITE->TT7 Vv 7 LET, HB—D LR
WIEELZED. HBRIZX TV TREINET, offset ZIHRE T2y 77 DAL M4 A4 d, DRl
b calesize() DIRDIETH 2 FEXCFHNIDVERT 294 XTRITNUUIZRD 8 Ao

struct.iter_unpack(format, buffer)
Ny 77 buffer &, BRXFY format WHE->TA TL—RFERTT7 v 7 LET, ZOBEBINET
ATV —=&iF. TRTCONBZHAKDLETNY 77 PH—EDREZIDF ¥ V7 ZHAMD £3,
Ny 7 7DNAL M4 RE, calesize() DIRDETD 2 FLLFHNDNERT 29 4 XOEHTRITH
372D F¥ A

ATV = a VEIZESCFEY|THREIN X Tk yield LET,
N— a v 3.4 TE.

struct.calcsize (format)
HALFEY| format 1ZHE- T, WHEE (Fh e pack(format, ...) Lo TERIN B A MIA T
) DA XK LET,

7.1.2 EXXFF

Format strings describe the data layout when packing and unpacking data. They are built up from format
characters, which specify the type of data being packed /unpacked. In addition, special characters control
the byte order, size and alignment. Each format string consists of an optional prefix character which
describes the overall properties of the data and one or more format characters which describe the actual

data values and padding.
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By default, C types are represented in the machine’s native format and byte order, and properly aligned
by skipping pad bytes if necessary (according to the rules used by the C compiler). This behavior is chosen
so that the bytes of a packed struct correspond exactly to the memory layout of the corresponding C

struct. Whether to use native byte ordering and padding or standard formats depends on the application.

IR D- T, 74—y NXFHORIIDXFEE>T, N4 b A —ZH A X, 7534 X M RIEE
TEZENTEET, BETEBZXFEUTOT— 7 MIRLET:

XF | N1 bF—4 H1X TI3AAY
(¢ native native native

= native standard | none

< VMLV T 4TV standard | none

> Yy ry54 7> standard | none

! Iy hU—2 (=¥yZxTr7 17 ) | standard | none

T =<y NXFHORPIDLEDN EDOWNTNLTRWVGE, 'Q' THRLARINET,

FATFATDONAL b FA—RBE Y TZF 4 7P MLV T 4 7T KA MY AT ARMBIELE T, fi
Z13. Intel x86. AMD64 (x86-64) B XU Apple M1 &V MLy 74 7> T3, IBMz BLUZL DL
T—=FT77F vy BECY I TYT AT YT o TVWEIRATLATDIYT 4 7 VI sys.byteorder Zffio
THRTTF W,

AAT 4 TOIAXBIUET 74 AV ME C ay,4 70D sizeof ATCHREEINET, K217 4 70O¥A
ABLUVTFZA VAL MERAT 4 TDAAL P A=K EFIRHCHEDNE T,

BHEDH A X7 4+ —~ v " XFREITRED 9, EREENF OXREZBHL TV,

Q' X = DEWIIHERELTLEI WV WTEH AT 4 TONL PA XTI, BEDNAL P A XL
TIAVAY MNIFHEDDLDIZEDETHD £7,

The form '!' represents the network byte order which is always big-endian as defined in IETF RFC
1700.

NA R A= KB LT, TEREICAA FR T 9 FEITS) 34 74 7O RIEET2HEEHD ¢
Ao 1<V FTUE > DS BAXHLLHERATEE L,

M
(1) 874 ¥ Z3MERD X Y ADUTOHITE T B TEMENET T, RIIPRBRIT AT 4+ > 7 DBINE
NZZr@3HHEEA.
(2) A4 T4 TTROFA ZBEET 54 ¥ XY bBELIBHEIIEI ST 1 ¥ 73 TbIERA (2L R
<, >0=0 S TG ATY ),

(3) BHEDRIC X 37 54 ¥ XY FERITHES & 5 1THBERORIE Z 25 2 21213, DB LEREZLTIC
LEREDRIT 7 + —< v &L 9, AR 2L TTE W,
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ENBEXF

7 4 —< v PXF (format character) I T OEKZHFF > TWEF; C & Python OOZEHTIE, {HIXIE
ML T IIEE SN TRETERD TR A: TBEEDY 1 X I standard ¥ A4 XA Ny 7 Sz
EMAIANAL b2 ERLET, DFD. 74— FXFHD "< > 11 =t QWTADLTIHRE->TWVS
BEDSDTT, native ¥4 REAKRHTIZ Ny 7 SNEDREXIEIT T v + 7 4+ — MMRIFTT,

7x—<Iv bk | COE Python M#! EZEDH1X | FR
x NF 4 TNA b a7 L (7)
c char EX 1024 M| 1

b signed char B 1 (1), (2)
B unsigned char B 1 (2)
? _Bool HER (bool) 1 (1)
h short B 2 (2)
H unsigned short B 2 (2)
i int BR 4 (2)
I unsigned int B 4 (2)
1 long B 4 (2)
L unsigned long B 4 (2)
q long long B 8 (2)
Q unsigned long long | B&%Y 8 (2)
n ssize_t B (3)
N size_t B (3)
e (6) RN INEBUREL (4)
f float FENEUE 4 (4)
d double PRl MR 8 (4)
s char[] bytes (9)
P char[] bytes (8)
P voidx B (®)

N—Vay 33 TEHE: 'n' BXYL'N' 7x—<v bOFR—EMENE L,
N— 3 3.6 TEH: 'e' 7r—<7v FOYFR—IFPEMENFE L.
HER:

(1) '?' Z#ia— RNk C99 TERI N/ _Bool BUTHIGL £3, ZDRPFIHTERWIEEIE char T
RHAINET, BH¥EE— FTIEHEIC1 N4 PTREZNE T,

(2) IR BEMOEH IO — FE2FoT Ry 7 L LD T2, IFBED __index__() XYV v FEEoT
WA, BRBUCERT 2720128y 7T 3ENCZDX Y v PRI E T,

N—=Ya Y 3.2 TEH: Added use of the __index__ () method for non-integers.

(3) 'n' BEU N EMA— FIE (F7 AL RS LEAL P —XLF 00 M ETRINE N S) native
P A XEHARFDOAFHATE EF, standard 4 XEHARICIE, BHO7Z 7V r—2 a VIET M0
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BRI +—~y P25 ZeMNTEXT,

(4) '£' . 'd' BIY re' Zfia— FIZOWT, Ry 7 ENEKBUL IEEE 754 binary32 ('f' OFE) |
binary64 ('d' O¥E) . E720d binaryl6('e' DHE) TA—< v I TIv M T A —LIIBITS
FEVNIGERB O 7 + —~ v MIZBRR Db E T,

(5) 'P' T4 —= v FXFEIRA T 4 TAL A —RTOAFFAAGETT (F74L DXy F 7 —2 "4
PA—RZEET 20, ' N MA—KEXFREELRITIIRD FEA), '=' ZIELLE
G RRAMHEBOANL P F—RKWZEOWTY FPLIUVFA TV TIUF o 7O b 525
PERDET, struct EY 2 —VEZOREEXIAT 4 7O —XFEL LTHEINLRZVWDT, 'P' %
s ZridcEEHA,

(6) IEEE 754 @ binaryl6 ” ¥F5E” BId, IEEE 754 standard @ 2008 FOHEITHAINE Lz, F
FEEANZ, FF5 bit . 5 bit OFEEGEE. 11 bit OFE (B/RINCIX 10 bit 2RFEEN D) 2Hb, BB
X% 6.1e-05 725 6.5e+04 X TOMETEEBMETRETE XY, ZOMII C av 4 FTIRIEL
WY R—-PEIRTOVERA: Z0TOVDYY YTl RET % DI unsigned short 23# 2 F 325, £
FOHEBIIEZEFH A, F#FLWVIZ 21X Wikipedia @ half-precision floating-point format ®R—
ESIMLTLIEE W,

(7) When packing, 'x' inserts one NUL byte.

(8) 74 —=<v FXF 'p' & "Pascal XFF (pascal string)” #3— F L %9, Pascal XFF& count T
Ezoh2 BERDNA R ITIND 5N OAIER D FHITS, TOT—XDJEEHD 1 A M
BXFHNDREED 255 D55, NEWHFOEDBIND 5NE T, ZORITIFHNDANA b7 — X% %
Fo pack() IZHE N7z Pascal XFHNDORSPRET E/ (count-1 & D B RWV) HE, JLED count-1
NA IPEFEAETNE T, XFHID count-1 & D BFWHE, F5E L7 count N4 MIET S ETD
B ORI XVTHD SNE T, unpack() TIE, 74 —~vv T 'p' BHEES N/ count N A
MR T = REFAIABETH, IRENZLFINIRLT 255 XFEBRA I LFRVOTHERLT
(SR-J AN

(9) For the 's' format character, the count is interpreted as the length of the bytes, not a repeat count
like for the other format characters; for example, '10s' means a single 10-byte string mapping to
or from a single Python byte string, while '10c' means 10 separate one byte character elements
(e.g., cccceecccec) mapping to or from ten different Python byte objects. (See {3 for a concrete
demonstration of the difference.) If a count is not given, it defaults to 1. For packing, the string
is truncated or padded with null bytes as appropriate to make it fit. For unpacking, the resulting
bytes object always has exactly the specified number of bytes. As a special case, 'Os' means a

single, empty string (while 'Oc' means 0 characters).

74— v NXFORNERE O, DR LUEE (count) ZIRET SN TEE T, HIXIE. 74—~
FXFH| *4h' 1Z 'hhhh' 2L B UEKTT,

T+ —<v P NFEOEHAXFIIEHRINET; count £ 7 +—~< v P XFOMITIEAR—ZZ ANTIEWIT
\i'ﬂ_/bo

%%%&71“'—7‘7 ]\ ('b', 'B', 'h', 'H', 'i', 'I', |1|, 'L', |q|, 'Q') @L\j—hz})%{iofﬂﬁx ;E}gyyj-
5% x 74—~y bOBEYIREOHFICIENIGEE, struct. error PEHINE T,
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N—=Pay 31 TEE: LENE, W 0hDBHT + —~ v M 2SEYIRHEEHIC R WEZEWEL T, struct.
error DD DIT Deprecationiarning ZEHL TWE Lz,

P I x—<vw PXFETIE, BT True £721% False TS, v 27352 212X, 5184727 bD
WMIEEY LTOERFEONET, 0 £/2& 1 D4 7 4 TROEEDEBERTF Ty 7 X, 7oy 7 Xh
5 = I TRWEIK True 127D 75,

fERBH

AMR: Native byte order examples (designated by the '@' format prefix or lack of any prefix character)

may not match what the reader’s machine produces as that depends on the platform and compiler.

Pack and unpack integers of three different sizes, using big endian ordering:

>>> from struct import *

>>> pack(">bhl", 1, 2, 3)
b'\x01\x00\x02\x00\x00\x00\x03"

>>> unpack('>bhl', b'\x01\x00\x02\x00\x00\x00\x03")

(1, 2, 3)
>>> calcsize('>bhl')
7

Attempt to pack an integer which is too large for the defined field:

>>> pack(">h", 99999)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

struct.error: 'h' format requires -32768 <= number <= 32767

Demonstrate the difference between 's' and 'c' format characters:

>>> pack("@ccc", b'l', b'2', b'3")
b'123"

>>> pack("@3s", b'123')

b'123"

TRy 7 UTRERD 7 4 — L Fid, ZBEUCE| D 24T %% named tuple TF v 755 Z Ik - THHTZAT
352 TEET:

>>> record = b'raymond  \x32\x12\x08\x01\x08'

>>> name, serialnum, school, gradelevel = unpack('<10sHHb', record)

>>> from collections import namedtuple
>>> Student = namedtuple('Student', 'name serialnum school gradelevel')
>>> Student._make (unpack('<10sHHb', record))

Student (name=b'raymond ', serialnum=4658, school=264, gradelevel=8)

The ordering of format characters may have an impact on size in native mode since padding is implicit.
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In standard mode, the user is responsible for inserting any desired padding. Note in the first pack call
below that three NUL bytes were added after the packed '#' to align the following integer on a four-byte

boundary. In this example, the output was produced on a little endian machine:

>>> pack('@ci', b'#', 0x12131415)
b'#\x00\x00\x00\x15\x14\x13\x12"
>>> pack('@ic', 0x12131415, b'#')
b'\x15\x14\x13\x12#'

>>> calcsize('@ci')

8

>>> calcsize('@ic')

5

The following format '11h01' results in two pad bytes being added at the end, assuming the platform’s

longs are aligned on 4-byte boundaries:

>>> pack('@11hOl', 1, 2, 3)
b'\x00\x00\x00\x01\x00\x00\x00\x02\x00\x03\x00\x00"'

BE:
array B a—IJl —HERT—XBPLREZANLFVERT —X DRy 7,
json €Y a—JL JSON encoder and decoder.

pickle €Y a—Jl Python object serialization.

7.1.3 Applications

Two main applications for the struct module exist, data interchange between Python and C code
within an application or another application compiled using the same compiler (native formats), and
data interchange between applications using agreed upon data layout (standard formats). Generally

speaking, the format strings constructed for these two domains are distinct.

Native Formats

When constructing format strings which mimic native layouts, the compiler and machine architecture
determine byte ordering and padding. In such cases, the @ format character should be used to specify
native byte ordering and data sizes. Internal pad bytes are normally inserted automatically. It is possible
that a zero-repeat format code will be needed at the end of a format string to round up to the correct

byte boundary for proper alignment of consective chunks of data.

Consider these two simple examples (on a 64-bit, little-endian machine):

>>> calcsize('@lhl"')
24
>>> calcsize('@l1h')
18
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Data is not padded to an 8-byte boundary at the end of the second format string without the use of

extra padding. A zero-repeat format code solves that problem:

>>> calcsize('@11h01")
24

The 'x' format code can be used to specify the repeat, but for native formats it is better to use a

zero-repeat format like '01"'.

By default, native byte ordering and alignment is used, but it is better to be explicit and use the '@’

prefix character.

Standard Formats

When exchanging data beyond your process such as networking or storage, be precise. Specify the exact
byte order, size, and alignment. Do not assume they match the native order of a particular machine.
For example, network byte order is big-endian, while many popular CPUs are little-endian. By defining
this explicitly, the user need not care about the specifics of the platform their code is running on. The
first character should typically be < or > (or !). Padding is the responsibility of the programmer. The
zero-repeat format character won’t work. Instead, the user must explicitly add 'x' pad bytes where

needed. Revisiting the examples from the previous section, we have:

>>> calcsize('<qh6xq')

24

>>> pack('<gh6xq', 1, 2, 3) == pack('@lhl', 1, 2, 3)
True

>>> calcsize('@l1h')

18

>>> pack('@llh', 1, 2, 3) == pack('<qgh', 1, 2, 3)
True

>>> calcsize('<qgh6x"')

24

>>> calcsize('@11h01")

24

>>> pack('@11h01', 1, 2, 3) == pack('<qgh6x', 1, 2, 3)
True

The above results (executed on a 64-bit machine) aren’t guaranteed to match when executed on different

machines. For example, the examples below were executed on a 32-bit machine:

>>> calcsize('<qgh6x"')

24

>>> calcsize('@11h01'")

12

>>> pack('@11h01', 1, 2, 3) == pack('<qgh6x', 1, 2, 3)
False

216 ETENAFIT—20E




The Python Library Reference, V1) —X 3.10.13

714 V352X

struct BY 2 — LI ROBEIZER L ET:

class struct.Struct (format)

7 =< FXFF format 1o TANA F VT =X EHAEZT S, FiLy Struct A 7227 + %
BLUET, Struct A 7727 b E—EEoThOFDA Yy FERUET ., 7x—<v FXFHD
AURANAP—ERFTREZDT, B 2a— AL~V ERIU 7 +—~v FTIEOHE T X b 3%
T3,

AMR:  The compiled versions of the most recent format strings passed to Struct and the
module-level functions are cached, so programs that use only a few format strings needn’t worry

about reusing a single Struct instance.

aYRANENT Struct AT T 27 PEUTOXY vy FeEMEEZIR—FLET:

pack(vl, v2, ...)
pack() BARERIU, ary a7 r—<y bERHTE2 XY v FTT, (len(result) i
size LFELWVWTL & D)

pack_into (buffer, offset, vi, v2, ...)
pack_into() BIERIL, av i a3z r—~<y FEFHATEAY v KT,

unpack (buffer)
unpack () BIEREF U, ay M rEdnzT7x—~<v b2FHAT 2 XY v FTT, (buffer DA b
B size LELSRITNIRD ERA),

unpack_from(buffer, offset=0)
unpack_from() BAEEFEIL, av A ArdNizT7+—<y b EFHTZ XY v FTT, (offset %
WY F 5 buffer D N4 PUID R D size U ETRFIERD EEA),

iter_unpack (buffer)
iter_unpack() BIERIUC, avy M LEhiT7r—<vy b2FHTZ XY v FTT, (buffer ®
NA MR size DIEETRINUILD FEA),.

N—a v 3.4 TEM.

format

ZO Struct & 7Y =7 b REKLT BRHCHIE N7 + —< v P XFHITT,
N— 3 v 3.7 TEH: The format string type is now str instead of bytes.

size
format BIEITHIST 2HEERD ((E->T pack() XY v FITko TIEREN B N1 MNIlA TP =
7 D) ¥4 XTI,

7.1.

struct --- N1 FRIZNY VSN NAF U T—RE LTHRIRT S 217



The Python Library Reference, V) —X 3.10.13

7.2 codecs --- codec LA RMNJEEHEI TR

Y —2Xd—FK: Lib/codecs.py

ZDEY 2 =&, FHER7ZR Python codec (T a—&Xe7a—X) HOREKY 7 AZEHK L. codec &
5 —JLPIRER Tk 2 2 EH S 3 NERD Python codec LY A M UAD T 7 A ZRBHL T, £ D codec
ETFAPMEANL MZZYa—F33 (ZFLTAS METFAMITaA—FRT3) THFAMIVOA—FTa 27
TID, 7HFALETHFAMI, T3 A FEAAL MZTYa— 35 codec bifffENTVET, HRAX
LD codec MEEDME Ty a—Fe7Fa—F2TAETH, —HOEY 2—MHEREIZ TFA T2 O—
Fa4Y b bytes NODILYa— FOAIHIREI A TVWET,

ZDEY 22— TIE, FED codec TZYa—FR7Fa—F&TH7200D, UTOBEBPERINTVET,

codecs.encode (0bj, encoding="utf-8’, errors=’strict’)

encoding WL & 7z codec ZHALT obj > a—FLET,

MEOLT —HRAF— L% errors TRETDIEDNTEET, 774V DT T =YK
7 (=7 —MEEE) & 'strict' T3, ZHAWEZYya—FxF—IF ValueError (b L < I&
UnicodeEncodeError D X5 7%, XD codec KEHEBEDOY 775 R) kT2 2BKL T,
codec T7 —JLEIZOWTO X DFLWHEHIZ Codec BIEV SR 2B TS W,

codecs.decode (0bj, encoding="utf-8, errors=’strict’)

encoding WL E N7z codec ZHHAL T obj 72— L ET,

HLEDLTT R X — 2% errors TRETHIENTEET, 774V DTNV FF7E
'strict' TJ, ZAUIT I —FTF = ValueError (b L < IX UnicodeDecodeError ® X 573,
&V codec CKEFDY 7277 R) 2k T2 2BKL %3, codec T7—MHIZOWTDIDFL
WEHRIE Codec BRI F R 2L TS W,

#% codec IZOWTDFElD. RO XS ICLTHEEFAND ZENTEET,

codecs.lookup (encoding)
Python codec LY A b UMD 5 codec THEHRZER L. LT TEHRT 2 K 54& CodecInfo A7V =27 M %
BLET,

ITya—F4 YZORRE, FTLIZA VDX vy ¥ahofTVEd, AorokkiFiud, Bk
ENTVEMBEABOV R NP OHEL ET, CodecInfo A7 =27 bB—2dHops1FUE
LookupError XML E T, HROob o/, 2D CodecInfo A 7Y =7 MIF v v ¥ 2 lRFE N,
MO LR E N E T,

class codecs.CodecInfo(encode, decode, streamreader=None, streamwriter=None, incrementa-

lencoder=None, incrementaldecoder=None, name=None)

codec LY R MV HNEMET BHED, codec DFMTT, a> b7 7 X518k, ROFELDEMHEI/E
FENET,

name
Iya—F4 Y ZTOLEITT,

___ encode
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decode
RT—bPLRBIVA=—FT 4T Ta—7 4 YZOBKTY, Zhbid. Codec £ Y AR R
D encode() XY v R¥ decode() XY v FERIUA YR —=T7 2 —RZ2HoTWAIHEXRDHD %
T (see Codec DAV A—=TT—2 BBMW), ZOBBERIFAY Y FiZ, AT—FLVRAE—-FT
BET 2 e EESNTOVET,

incrementalencoder

incrementaldecoder
AVIVRYEN - A=K TA-KDIIRERIEF 777 PVBEKTT, Zhasid, RHES
7 A®D IncrementalEncoder ¥ IncrementalDecoder DSERT 24 VX —T7 =z —RAEZHZEN
RETIDEXDDET, 4127V XXV codec E. AT — b (NERIKEE) 2RFFF 222
TZ%9,

streamwriter

streamreader
AP =LA R=—V—RX=—DIFREREF 7727 PVEABTT, 2hdld, BEZFRXOD
Streamiriter ¥ StreamReader DEFHT 54 VR —T7 2 — AR ZNZFIRMT 20BN DD F
Fo ANV —2L4 codec l&. AT — MR THZEHTEET,

T FXFX codec INERAD 7 7 R EELT 272012, ZOFEY 2—ILIEDITO X5 B EREL
TVWET, Zho DRI, codec DFERIT lookup () ZfHVET:

codecs.getencoder (encoding)

Szl rya—7 4 YT 5 codec ZMEL, =>a—XEKERLET,
TYaA—F 4 Y IPWROD SR LookupError ZiAMH L £,

codecs.getdecoder (encoding)

HBzohiezra—74 20203 % codec KL, 7a—XBMERLET,
IYaA—=T 4 YIPEOD 62T U LookupError ZIAMH L £35,

codecs.getincrementalencoder (encoding)
Grzohlerrya—74 755 codec ZMEKEL, A Y7 VXV RV - Zra—K7 57 XFE73
7727 PUBKERL XS,

I aA—T 4 YIWROPSRWD, codec A YT VYRV RN 2y a—KXEFKR— b LETIUL
LookupError %k L E3,

codecs.getincrementaldecoder (encoding)
GZzohlezrya—74 Y 7T % codec ZMEL, A Y7 VXV RV FaA—RXIFRAL72E7 7
7 FVBEEIRL £7,

IraA—F 4 YIBRERODEZR VD, codec DA YT YA YR Fa—XeHR— b LT
LookupError %k LE 3,

codecs.getreader (encoding)
EzZoNlezya—74 70T % codec MK L, StreamReader 75 AE7137 77 b VB
ZIRLET,
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IYaA—=T 4 YIPEODP ST UL LookupError ZiAH L £3,

codecs.getwriter (encoding)
EZoNlezya—74 70T 3 codec KL, Streamiriter 75 AE737 727 b VB
ZIRLEY,

I aA—7 4 YIBRODSRTIUL LookupError ZEH L F35,
KD & 512, WY codec MRBEEEHFTZ LT, HRARXLD codecs ZRHAT R BN TEE T,

codecs.register (search__function)
Register a codec search function. Search functions are expected to take one argument, being the
encoding name in all lower case letters with hyphens and spaces converted to underscores, and
return a CodecInfo object. In case a search function cannot find a given encoding, it should return

None.
N— a ¥ 3.9 TEH: Hyphens and spaces are converted to underscore.

codecs.unregister (search__function)
Unregister a codec search function and clear the registry’s cache. If the search function is not

registered, do nothing.
N— a ¥ 3.10 TEN.

IYa—FINZTXFRA N7 7 AVENET 258, HARAAD open() & ZIUTEEA T SNz i0 €
Ta—LDFEABHRINTOETE, ZOFT 2 — BN Z—F 4V F 1By 75 2%t L, N4
FV 7 7 A VRN T B5E IR codecs ZRIHTE 2 X512 L ET,

codecs.open (filename, mode="r’, encoding=None, errors="’strict’, buffering=- 1)
Iya—FENkT7740% mode 2o CHl &, B#HNZRZya—F/Fa—-Fe2RET2
StreamReaderiiriter DA Y ARV A%ZBRLE T, 774NV D77 A4LE—FE 'v' | OF
D, AHLE—FT7 7 A L EHEET,

FR:  encoding 73 None TR, FEOZYa— NIRRT 74 UE, EIZALF Y E— FTH
XEF 9, nAEZRIC, "\n' OHBIZHUIITONE R A mode 51HUE. HHAAARD open() BIED
ZIANBEEDOANLFVE—RIZTEIEDNTEET, 'b' PHICHMENE T,

encoding \¥. D7 7 A ML THHAEN 2z ya—T 4 Y7 2EELET, N Mgz ya—F
T2, HAVEANL S FI—FRFTE3FTRTOIYA—F 4 Y IDBHFAEINFET, 774XV R
P R— T 27 —&2HNE FHSN S codec ITXo>TEED X7,

I =NV RV TD/=DIT errors BET N TEE T, ZHET 74V T 'strict' T, T
va— FRICZ 7 —23HIUR ValueError ZEH L E 7,

buffering has the same meaning as for the built-in open () function. It defaults to -1 which means

that the default buffer size will be used.

codecs.EncodedFile (file, data__encoding, file _encoding=None, errors=’strict’)
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BRIy a— REBREITDI 774 VD Ty TEINT2N—Ta rThHb, StreamRecoder £ ¥ AR
VRAERLET, TTOT7 7 AME. Ty TENTAA—Ta VR LB, LS ET,

T TEINET 7 ANRKEFEZIAENT— XX, IBESI Nz data_encoding 12> TTFa— KX h,
RIZ file_encoding AL TIED 7 7 A MIINAAL b LTEEHEINE T, TTD T 7 A L SieAH
ENTe A MR, file_encoding 129> TT a— R &, FERIE data_encoding ZfEHL Tz a—F
EhET,

file__encoding 735 2 5300213 UX. data__encoding 37 7 L MZ/ D £F,

I =NV R TD/=DIT errors BET N TEE T, ZHET 74V P T 'strict' T, T
va— FRICZ 7 —23HIUR ValueError ZiEH L F 7,

codecs.iterencode (iterator, encoding, errors=’strict’;, **kwargs)
AVIVRYEN - ya—REHoT, iterator > HMHEEINBE AN EREBENICZ Y a—-FLET,
ZOBIBUZ generator T, errors 518IE (MDOH5W 2 F—v — FEIBEFEKIZ) 1 270X &
e TV A-RICEDEEFIZEINE T,

COBKTIE, a—F v 23Ty a—F337FALD str A7V 27 b EZIMNIZLELDHD F
3, 6o T, baseb4_codec DX HENA bWENL PADZYA—=RIFVR—-FLTVERA,

codecs.iterdecode (iterator, encoding, errors=’strict’;, **kwargs)
AVTYVRAYEN - TaAa—=RefioT, iterator D HEFEENZ AN EZREICTa—-FLEST, 20
BEEUZ generator TF . errors 5I8UE (MOHHQ 2 F—v — FEEEFERIC) f Y2V X 2L - F
A-RIZEDFEFG|EFEINET,

ZOBBTIE, a—FT v 73Ty a— RT3 bytes ATV 27 b EZINIEZRELDD FT, o
T. 10t 13 DEIBRTFRAIDLLTFAINDLY A—XD dterencode() THRHFIZMHEZ 22 LT
b, ZOBBTIEYR—-FLTWERA,

CODEY 22— NVEMUTOE I BERDIERLTVET, 779 b 74— bKTFR I 7 A NV ERAEET LD
BLHbET:

codecs.BOM

codecs.BOM_BE

codecs.BOM_LE

codecs.BOM_UTF8

codecs.BOM_UTF16

codecs.BOM_UTF16_BE

codecs.BOM_UTF16_LE

codecs.BOM_UTF32

codecs.BOM_UTF32_BE

codecs.BOM_UTF32_LE
ZHBEDEBIZ. W 2Dz ya—F 17 ® Unicode DA M F—&~<—2 (BOM) T, Hx
BANL b= U REERELET, ZblE, UTF-16 £ UTF-32 D7 —X A MU —LATHEHTZ
A4 PA—XZHE LD, UTF-8 T Unicode > 7% F ¥ & L THONE S, BOM UTF16 1&. 77 v
N7 —2bDAAT 4 TNA VA=K K> T BOM_UTF16_BE %721% BOM_UTF16_LE T3, BOM &
BOM_UTF16 DIA VY 7 AT¥, [FEIC. BOM_LE & BOM UTF16 LE O, BOM_BE % BOM UTF16_BE @
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IAVTRATY, £OMOERE UTF-8 & UTF-32 =>a—74 27 ®d BOM 2&XL £73,

7.2.1 Codec EEIV S X

codecs EY 2 —UiX, codec 7P 27 N EBET AA VR -T2 —REEET I HOIK S 7 A EHE
LET, TOFEI2a—NE. HRAXLD codec DEIEDOEBEY L THEHITZIdTEZ T,

Python T codec & LTz 2 k5123 212d, AT—PLRAZYA—X, AT7—bPLATaA—=X, A+V—
LAY =K, APY—=LTFTARDADDA Y R—T 2 —REERTIHEDDHD £, @EIZ, AP —L01—
REFTARBFAT— LRy a—ReT7a—XzHlAHLT, 774070 balziEELEF, codec D
EZE. codec LY a—Re7a—FOLT—DUESEDERT Z2MBENDHD 3,

IZ—N\2FZ

L7 — O L LR DT, a—F v 713, errors XFHG R HE L 5HE IO 7 — U 21T
S LI RMMAZEEL THERTVEEA:

>>> 'German B, f3' .encode (encoding="'ascii', errors='backslashreplace')
b'German \\xdf, \\u266c'

>>> 'German B, f3' .encode (encoding="'ascii', errors='xmlcharrefreplace')
b'German &#223;, &#9836;"'

The following error handlers can be used with all Python {Z# T > J—5 1 >4 codecs:

fi& 13

'strict’ UnicodeError ((7213%. ZDOH 77 I R) ZA ML ET, ThDT 741D
BETT, strict_errors() TEEXNTWVWET,

'ignore' TIEREARO T — 22 L. (MH@ET 252 & CUB kKL £ 7,
ignore_errors() TEREINTVET,

'replace'’ Replace with a replacement marker. On encoding, use ? (ASCII character).

On decoding, use ? (U+FFFD, the official REPLACEMENT
CHARACTER). Implemented in replace_errors().

'backslashreplace' | Replace with backslashed escape sequences. On encoding, use hexadecimal

form of Unicode code point with formats \xhh \uxxxx \Uxxxxxxxx. On

decoding, use hexadecimal form of byte value with format \xhh.
Implemented in backslashreplace_errors().

'surrogateescape' | 72— FIZIZ. XA MFl% U+DC80 5> 5 U+DCFF D#HIFHDE 4 0H 15—
a—-FTEEHEIFIT, 7—FXDT>a— RFIZ 'surrogateescape’ 7 —
ANYRIPFRENZ . ZOa—FEFERTAA MIIEENET, GEL
PEP 383 25, )

The following error handlers are only applicable to encoding (within text encodings):

222 ETENAFIT—20E



https://www.python.org/dev/peps/pep-0383

The Python Library Reference, V1) —X 3.10.13

f& Bk
'xmlcharrefrBpbdae' with XML /HTML numeric character reference, which is a decimal form of Uni-

code code point with format &#num; Implemented in zmlcharrefreplace_errors().

'namereplaceReplace with \N{. ..} escape sequences, what appears in the braces is the Name prop-

erty from Unicode Character Database. Implemented in namereplace_errors().

XBHIZ, RDLT—NY FIE52 6072 codec IZHETT

& Codecs =S
'surrogatuép8ssutf-16, utf-32, | Allow encoding and decoding surrogate code point (U+D800 -

utf-16-be,  utf-16-le, | U+DFFF) as normal code point. Otherwise these codecs treat the

utf-32-be, utf-32-le presence of surrogate code point in str as an error.

N—Ya ¥ 3.1 TBJ: 'surrogateescape' B XU 'surrogatepass' L7 — "> K7,

N—a ¥ 3.4 TEHE: The 'surrogatepass' error handler now works with utf-16* and utf-32* codecs.
N—a v 3.5 TiBI: 'namereplace' T7— 1Y KJ T3,

N— a ¥ 3.5 TLH: The 'backslashreplace' error handler now works with decoding and translating.

RDEIIT, BETZEDH LWL I =AY RIRERT LI T, TSN ZEORSEIRT 223 TE
*9,

codecs.register_error(name, error_handler)
I —"Y R error_handler %A name TE#HKLE T, =>a—FhBXUfFa— KRz —
DEHXNZIEE. name 23 errors 5182 UTHEINTOIUR error_handler SM-UH X E T,

error _handler 1T 7 — DIBFATICE T 2 1HWMD A - 7= UnicodeEncodeError f Y ARV A ¥ HIZ
MU EhEd, =7 —WHEEE Z OfIA 2EH S 20, BlofINZ X T 250 Aoy a—§
TERDoTETORBE LTI Ty a— FeHHT 25BN Ao X IV ZRTRENDH D £3, X
BTN str 721 bytes DOWTHAPICTE I B TEET, RELFHNNANAL VHITH D55,
Iya—KFRHNOANy 7 7il2hear—LET, BXTHIHBXTINTHLHE, =ra—Xi
RECFHN 2L ya—FLET, TOANTOREMEDI S LY a— FAHBINE T, MEZADHE
12532, ANFHNORED S OB L UL THRbNET, HROIMINCD 2 0E TR LIGEI
¥ IndexError NiEHENE T,

FTa— FeEEROEMEEILUTVWETE, =73 — "V RIRKZEINDS DD UnicodeDecodeError H»
UnicodeTranslateError THEmE. TI7—"Y RS2 OE#BRLI-NENERENIEINZ 2 WS EH
B Ed,

BFRIFADLT T =NV T (BHEL I NV FIZ2E0) 13, ROXIICZOHATTHRRTZ LN TEET,

codecs.lookup_error (name)
i name TERIFADLT =Y F 7 2R LET,

L5 =Y RIDBERO2 523 UE LookupError XML E3,
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UTOEELS -V RS, EYa— AL LOBKE LTRHETXES,

codecs.strict_errors (exception)

Implements the 'strict' error handling.
Each encoding or decoding error raises a UnicodeError.

codecs.ignore_errors (exception)

Implements the 'ignore' error handling.
Malformed data is ignored; encoding or decoding is continued without further notice.

codecs.replace_errors (exception)

Implements the 'replace' error handling.

Substitutes ? (ASCII character) for encoding errors or ? (U+FFFD, the official REPLACEMENT
CHARACTER) for decoding errors.

codecs.backslashreplace_errors (exception)

Implements the 'backslashreplace' error handling.

Malformed data is replaced by a backslashed escape sequence. On encoding, use the hexadeci-
mal form of Unicode code point with formats \xhh \uxxxx \Uxxxxxxxx. On decoding, use the

hexadecimal form of byte value with format \xhh.
N— a ¥ 3.5 TEH: Works with decoding and translating.

codecs.xmlcharrefreplace_errors (exception)

Implements the 'xmlcharrefreplace' error handling (for encoding within text encoding only).

The unencodable character is replaced by an appropriate XML/HTML numeric character refer-

ence, which is a decimal form of Unicode code point with format &#num; .

codecs.namereplace_errors (exception)

Implements the 'namereplace' error handling (for encoding within text encoding only).

The unencodable character is replaced by a \N{. ..} escape sequence. The set of characters that
appear in the braces is the Name property from Unicode Character Database. For example, the
German lowercase letter '8' will be converted to byte sequence \N{LATIN SMALL LETTER SHARP
St.

N— g r 3.5 TEM.
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AF—FLRBIYO—RE5FI—R

BIKD Codec 7 7 RFLTDRAY v FEERLE T, IhoDxXY vy Figk, WEREZRLLnwzya—x
ST a—XEBOA VR—T 2 — A EERLET:

Codec.encode (input, errors=’"strict’)
AT T b dnput TA—=F L, (BHA TP =27 M HELERS) OXTVZBRLES, IR T
FRACIVA—Ta4 27 BXFINA T =27 P RAEOXFE Yy b (HIZI1F cp1252 X is0-8859-1)
ZRAWTAAL MIA T 27 MICELE T,

errors SIBUIEA T2 29 — WP ER L T, 'strict' WHNFT 7 51 TT,

ZDRAXYV v FiX Codec ICHERIREERZREL TERD EVA, RISV a—FT37-DITREELR
FBLRITUIZR 520X S 7 codecs 121d Streamiiriter Zffio T E X W,

Ira—RIREINV 0 DANZUBTELTNERD FEA, ZOHAE, ZOF 7Y 27 M eliht T
P27 P LTRIRTNIRD $H A

Codec.decode (input, errors=’"strict’)
AT b input T aA—RL, (WA T7P27 b HELERZ) OXTAVERLET, HlZIE
TFALCIVOA-TA4 27 3 FEODXFRELYa—FT 4 Y7 TLra— FENnd MIF 7Y =
I EXTFHINATS 27 MICEBLET,

THXRAMLYA—FT 4 27 ENA ND AL REHIND codec T, input 1X bytes F 7> =27 b, X
RHRAHLEHONY 774 02— 2R 2R MT 247027 FTHLIHLEDDD 7, HlZ
3. buffer A 7Y 27 FRXEYTY TR T 7 A VTRITFNIRD £ A,

errors SIBUIEA T2 29 — WP ER LT, 'strict' WHNFT 7 51 TT,

ZDXY v Fid, Codec £ Y AR Y RAIIZHNERIREEZIRFEL TER D ERFA, BRI ZVa—-F/ 7
O— R T27-DIREZREFLRZITNER 572 WX S 7% codecs 121E StreamReader %o TL 72
WY,

TaA—RRBREIN 0 DANZLHTEZRITNILRD $8A, ZOHE, ZOA 7Y =27 b eihA T
P77 P LTRSZRTIUIIRD £ A

AV AVRINNBEIYA—ReFa—F

IncrementalEncoder 7 9 AEB XU IncrementalDecoder 7 7 RIIZFNETNA Y7 VRV EZ)L - TV a—
FEXUOTa—-RFOLDOEARNRA VX —T7 -2 LET, =va—F//7a— FIINEIREE R
BOWLYaA—R/Fa—Re—ENOHT I TTRDONLDTIRARL, A Y7 VXY ZL - 2va—x/F
aA—XD encode()/decode() XY v FEEHEIFIHT I TITRONE T, /1 Y7V X &L 2V a—
R/ FaA—=REXYy RBECHLOMzYa—F/7a— FMUBOHETEEEL T,

encode()/decode() XY v FIFHLOMNIFREE L Db DIE, ANZVE FLDHIZL THERIREZ =
hhwrya—x/7Fa—XTxya—F/Fa—-FLEbDLFALIZRZD X7,
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IncrementalEncoder #7214

IncrementalEncoder 7 7 RAWIANEE AT v 7 Tzra—F33DIEbNE T, BTHDA T YRV
Kb+ T aA—XH Python codec LY A MY & I ZFFOIDICERTRNEXY v FE LT, 2DV IR
WIEHMTDOXY v FRERINTVWET,

class codecs.IncrementalEncoder (errors=’strict’)

IncrementalEncoder A Y ARV ADAV A NI T &,

BTDAYIZIVRYENL - Z2A—RIFIDAVAINI VR VR —T 2 — A2 LRI RD £
Bho EHIZF—U— FEIEEMIINZ 2 DEFFENERAM, Python codec LI X MY THIHEN S
DIFITTERBINTVEHDEIFTT,

IncrementalEncoder i&. errors ¥—V — R T 2 2 T, AL 7 —Iisks RS
BIEMTEET, OBAHEIZOVWTIE I5—N\YEFS 28BLTLEEN,

errors 518UE. FHDEHICRAINE T, ZOEWMEEEET S L, IncrementalEncoder 7Y =
JEEETVWEMEIIC, B2 A RCUIDBEZZ N TELXS12RD T,

encode (object, final=False)
object & (¥ a—XDBIEDOREZERICANT) T>a—FL, Fohkzra—FShit
T2 FEIBLET, encode() MO LA ZHTRZE L WO KRIZIE final ZETRIFINUERD
FHA (T 740 MIBTT),

reset ()
Tra—XEPIREICY Yy P LET, HITIEHEINE T, .encode(object, final=True)
FHEOCHLT, BREIOUTZEAL MIFRETFANLFHRETIICED, 2va—&%Y
£y bL, HOEBIELET,

getstate()
I a—XOBREOKREZIEL £F, ZRUILFTEETRINIRD A, EEIEZ 0 BRD—
MREVZZAREETH 5 Z L ZRAET RN ETT, (BB K D EHMERIRRBIZ, IREE%Z marshal/pickle LT
U7X FHNDONA MR — LT3 28I ko TRBUCEIRT 2 2 e N TEE T, )

setstate(state)
I a—ZDIREE state Iy P LET, state 1& getstate) &> TGRENT=T Y a—KIK
RTRINERD 8 A,

IncrementalDecoder #7727 +

IncrementalDecoder 7 AFIANEEB AT v 7 TTFa—RT2DIfEbNLET, ETDODA VIV RUER
U+ 7 a—&h Python codec LY A MY ¥ AEEZFOLDICERIAREXY vy F LT, 207 7RIZE
LTOXYy RBERINTVET,

class codecs.IncrementalDecoder (errors=’strict’)

IncrementalDecoder £ Y ARV ADIAV AT T R,

BRTDAVIZIVRYENL « TA—KEFIDAVA LI I RA VR —T7 2 — AL RTTRD £
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Ao EBIF—U—RE[HEMIMZ 2 DIFMHNERAD, Python codec LI R MY THHZNSD
IZZTERINTWVWEDHDEITT,

IncrementalDecoder &, errors ¥—V — REIEUEIRMT 2 2 T, AL 7 —IiskEsEET
BIEMTEET, MOBAHEIZOVWTE I5—N\YEFS 2B LTIEEWN,

errors 518UE. MEBDBEBHICRAZINE T, ZOBMEEHE TS L, IncrementalDecoder 773 =
7 IPEETCVAMIC, BRI AHEICYIDEZZ 2P TESZLDITRD ET,

decode (object, final=False)

object & (7 A—XDBHEDREZEZERICANT) 7a—FL, Fohk7a—-FIhitr 7Y
7 eI BRLE T, decode() MU LA ZHTHRELE VWIRHITIE final ZETRIFIUIRD EEA
(74N MEIHTT ). DL final PERSIFTa-XEFIANZTa—- LU EToONy 77 %
77y alBRINRERDERA, ZITERVES (22 ZRANIORRICRTERAAL MD
HBHH), TA-XEINEREEZRLZLZWEEGLREL X527 -0 Wz m LRI
Y EEA (P ZELT 208 LAEEA),

reset ()

T a—XEHEREIc Yy P LT,

getstate()

TaA—XOBHEORELZEL T, ZHUI2ERZEZOXINLTRINERD F8A, 1 HFHEX
ETFa—RFSNTORWANZED Ny 77 TF, 2 FEIZEKCT, MINREBRTS (5%
0 AR D — RIS AV IRBIERTH 2 Z L ZRAETRETT ), T DI MAYIIREBIE R 0
THEHE. TaA—XEANHNY 7 7 SN TORWIREBICE LT, (M2 REE#HE 0 12t v
N2 ZEMARETRIFNRIRD $RA, ZORR. LNy 77 SN AN 2 Ta—-X5Z2%
T, oMb B FICTa-XERORBICE L £3, (BEX ORI 2 KRS H.
TH# % marshal/pickle LT, #ifR& UL THEL 2 XFHN DAL Mz a—- N335 LT,
BRWEMT 220 TEET, )

setstate (state)

T aA—XDREE state 1Y M LET, state 1F getstate() ITX> TRENZT a—XDIRRE
TRITFIUIRD A

ZAM)—LOIT>O—Re57Fd—RK

Streamiiriter ¥ StreamReader 7 7 AW, HiLWZrya—F 4 Y7V 7TEY 2 — LB IFEICHBEICHEE T
LZOIMEHATES, — VA V2 —7 =4 Z2EML 9, F2EHI encodings.utf_8 ZZH LW,

7.2.

codecs --- codec LA MU EEREI TR 227



The Python Library Reference, V) —X 3.10.13

StreamWriter 7727 ~

Streamiiriter 7 7 A% Codec DV TV T AT, UTDOAYV v FEERLTVWET, ETDA NI —4LTF A
&%, Python ® codec LY R bV DHEMEEZRO/]DIZ, TNOHDAY v REERTILENHD 5,

class codecs.StreamWriter (stream, errors=’strict’)

Streamiiriter A Y ARV ADAVA NI XTI,

RTDAIMN)—LIFIA4RIFAVAISI VR LTIDA Y E—T7 2 —AREBELLRTNERD THA,
F—U— FEHEBINMLTHEONEEAD, Python D codec LI A M VIFZI I TEREINTVB5IH
P EFENET,

stream F1EUX. FFED codec IZWHIHEL T, THFANEREIAAL F VT —XDOEZIAADNARER 7 7 4
NFGATF T2 VTHIZRERDD FT,

StreamiWriter &, errors ¥—7 — K5I8 ERMT 22T, Harho o —BURGEEEETLZ
MTEFT, FTEDORXAMY—L4 codec Y KR—FTEBZEELS — NV FFIZOVWTE T5—/\VFR
T BESHELTLIEE N,

errors 518U, FZDOBHICKRAINES, ZOBEEEE TS L, Streamiiriter A 73 =7 M H4E
EXTCVWAMIC, B2 —NEICEETEET,

write (object)
object DNBEZ LY aA—RFLTAM)—LIZHEEHLET,

writelines (list)
Writes the concatenated iterable of strings to the stream (possibly by reusing the write()
method). Infinite or very large iterables are not supported. The standard bytes-to-bytes

codecs do not support this method.

reset ()

NEBIRBEREF IS Dz codec DNy 77 &2 Uty P LET,

DXV y RHRFOHENLGE, Mk T -2 220w EBIcL, DEHOIRA MY —a2k%
BAFX v Y LTHREBZITICR SRS THHULS T — X ZEBMTE 2 X5 LT D $8 A,

ZZETTETEXAY Y FOMITH, Streamiriter TIIHRICHZ A MY —LDMOETDORAY v KEN
PRALRITUIR D 8 A,

StreamReader 77> 7 +

StreamReader 7 7 A% Codec DY 775 AT, UTDOXY v FEERLTVWET, ETHDAMN)—L4) —
&, Python @ codec LY X MY L DHEEER RO DHIZ, TNOHDXY v REERTIDEND D T,

class codecs.StreamReader (stream, errors=’strict’)

StreamReader A Y ARV ADAVA NI RXTT,

RTDAMN) =LY —RFAVAIIIZRELTIDA VY E—T7 2 — AR LR FIERD TR A,
F—U—FEEEBINLTHHOEEAD, Python D codec LY A M VIZZ I TERSINTVB5E
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EOEHEVET,

stream 518U, FFED codec IXIHL T, TFRAMEREIANLF Y TFT—RDOFAHLUBAHER 7 7 4
WIATF T2 b THLIRENDD FT,

StreamReader X, errors ¥—7 — R ERM T2 22T, Ao o —BURGEERRETLZ
DTEET, FTEDRAMY —LA codec DY R— FTEZEELS — NV R IZOWTE T5—/\VF
T BESHELTLIIEE N,

errors 518U, FIZBOBHICKRAINET, ZOBMEEE TS L, StreamReader A 73 =7 W 4E
ETCVWAMIC, B2 —NEICEETEET,

errors 5IBICHFEINBEDOEE X register_error() TIRRTE F 3,

read (size=- 1, chars=- 1, firstline=False)
AM) =22 6DTF—X%TaA—FL, 7a—-FEDOA 727 b2RLET,

chars 518U, W DDTFa—FENhka—FKRA Y FEREBANA MIZETLEZRLET,
read() XY v Fld, BREINLBALEDTF 22 BT 3D FLAN, T—2nELIDD
BWBEITZER SN BRI T — 22 B3 HEVRHD £75,

size 518BUE. Ta— FAIFHARADTZ Y a— FENAL MEREa—FRA VD, BEZOD
AN MERLET, 73X ZOMEZEYREICEETEE T, 77 40 ME -1 DHE.
ARERIR D 2L DF =X ZHiAAAE T, ZOFIBOENE. EXZ 7 7 A VO—E7a— Kzl
SZriZHHET,

firstline 77 27%, 1{THX ZBBIEZFDHBRDITTTa— R 7 —2H-THEHALTTHE, &
WH ZeERLET,

ZDOXY v RIZEMRRFRAAALRBIEEZERZNE TS, Thbb, Toa—F4 VY IERY size D
EAFFIHPT, TEBRIZLDF—RXEHONELLVI L TT, LLAR APY—4L
Wy a—7 4 Y 7ORERIREDHHA UL, FNbFHAAAE T,

readline (size=None, keepends=True)

ANA MY =55 11T5AAA, 72— READT—RERLET,
size WEZ SNT=HE. A M) —A4D read() XYV v FIT size 518 LTHEXNE T,
keepends DMBDIGEIIIITROBATHHIBRE N1TH5R D £3,

readlines (sizehint=None, keepends=True)

ANZA Y =52 TOITETRARAA, TOVR M LTRLET,

keepends HEIZ 5, BT, codec D decode() XY v F&fHioTHEIEXN, VR MERDHIC
EENFET,

sizehint BEZ H6NTZHE. APV —LD read() XY v FIT size 51 LTHEINET,

reset ()

PERIREERFR DNz codec DAY 77 &2V Ey FLET,
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Z M) —ADFAMBEZBEREL T EORVOTERELTLEIV, ZOX Yy RiiFa—Fo
BRICZ S — DB TER LS T 30D DTT,

CZETTETEXY Yy FOMIZD, StreamReader TIEHRICHZA MY —LDMMOETOXY v FREMN
PHAEL T ER D FHA

StreamReaderWriter 7727 +

StreamReadeririter 3. StAEEMAIMHEZ AN —L%2 Ty T TEL@EMNL7 5 RXTT,
Lookup () BARANE S 7 7 7 MVBBEfi- T, A VARV ABRERT S L WVWIRETT,

class codecs.StreamReaderWriter (stream, Reader, Writer, errors=’strict’)
StreamReadeririter £ Y AR Y AZAER L EF, stream 37 7 A VELUDA T =7 b T,
Reader ¥ Writer 1%, #0ZF# StreamReader ¥ Streamiriter 4 YR —7 =z — A %I 27 >
ZNIBEDT7 7 7 V) G ATRIFINERD FXA, =7 X A V-2V —&KE& 74 RTE
BLEDOLHEUL LS MTbNET,

StreamReaderiWriter £ ¥ A X ¥ AX, StreamReader 7 7 A ¥ Streamiriter 77 A% Ghb¥l-4 X —

7= RAEMELET, TLICKRDZA MY =205 OXY v FRBEEZMEAL 7,

StreamRecoder #7717 +

StreamRecoder 37 —REHZLTaA—T 4 VI hLROLYa—FT 4 YW EBLET, Bkizra—
T4 Y IBERNS v &, FRRGEERDD T,

Lookup ) BEANIRES 7 7 7 VBB E - T, A VARV ZABERTZ L WIRKEITT,

class codecs.StreamRecoder (stream, encode, decode, Reader, Writer, errors="’strict’)
M TMERZ RS 2 StreamRecoder 4 Y AR Y AZREM L E T, encode ¥ decode 37 v > M2
F (read() BLY write() ZMUHTa—F02HRZX 27 —&) TIE5 Z. Reader ¥ Writer 13
Ny ZZ VR (stream ADT—X) TidkbE2ET,

INBHDOF 727 M effioT, 7zt 21, Latin-1 5 UTF-8 NOZEHL, B 2 WA E DL Z
BBINATS ZE M TEET,

stream BIBUX 7 7 ANTGA AT b THRLATIRD FR A,

encode 518 ¥ decode 518U Codec DA VR —7 2 — RICHEFETHRL TR D VA, Reader ¥
Writer 3. ZHLZF4 StreamReader ¥ StreamiWriter DA VX —T7 =2 — A%t 24727 b
D777 VBN A TR TERD T8 A,

I IR MY —L - V=BT RTEREINTVDEHELFRL X5 IT0NET,

StreamRecoder 4 ¥ A& > A%, StreamReader ¥ Streamiriter 7 7 AR EbEIZA VX —T 2z —A%
EFLET, T TORA MY —2DX Yy FeEMEBHEL 9,
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7.2.2 T>d—7 4 >4 & Unicode

SCFHNIHERHIIC U+0000--U+10FFFF OHIFIO I — FAHRA ¥ b D> —r YA L TES N E 3 (SIS
LEEIcOWTIE PEP 393 2L TS W), XFHA T 27 b CPU E XEVDHTHAZNS
X2 hde, 22T 4 7R INLDESNENA ML LTS 2 5B HEIC R £3, fhioa—Fy
ZTHRAMTTD, XFINA T =227 baAAL MINCERT 22813 TO—F eMEhEd, £ A
MIPOXFINA TS =7 P 2BAERT S22 T7A—F LI E T, 7FRA MRSV TIAXT5a—
Ty ZIEZLOFEELIHD £F, ThblE. BEWC teem:TFAMIYO—FT 1 > ¥ <text encoding>
LIFENE T,

ROHMARTFA P ya—7 1 7 ('latin-1' E7/1F 'is0-8859-1"') Tl 0--255 OHiPHIZH % 2 —
FARA Y b % 0x0--0xff DA MYy TLET, 2E D, ZD codec TiX U+00FF DL EDa— FARA ¥ |+
EAUNTFINATY 27 b2 ya— RT3 3TEERA, 2OLS R Vya—FMUMHELIS T2
. RD K ST UnicodeEncodeError WA EINET (7 — A vt —YDflih L ZAIERZGEXDD
%9, ): UnicodeEncodeError: 'latin-1' codec can't encode character '\ul234' in position

3: ordinal not in range(256) .

o>y a—741 > 70— (charmap T>a—74 Y7 EMHINET) A3 D, Unicode 2— FHRA >~ +D
HMOEREEE., TS5 0x0--0xff DAL PADKITITZER L2 DT, 2D K S5 IZATR
bz 5121%, BiZ/z & 21X encodings/cp1252.py (FiZ Windows Tffbfid =>a—7 4 ¥ 7T
F) ZFVWTATLRZE W, 256 XFDUEDDLTFHEBMDBH D, EDLFRE DA MEANHISIT S5
PR ENTVET,

DLy a—7 4 7T ANT, Unicode IZERS N 1114112 Da—FKRA Y b DS HD 256 72T %
Iy a— RT3 TE%ET, Unicode DFARTDI— FEA V FRBNT 27200 B CEBENLRGE
3. B3 —FRA VP2l 544 PELTRIAT 22T, ZARKIE2ODRREMDSH D £3: vy
FIUT 47 VERZFY PV T4 7 VDRI, M EBAT 222 TS, 262200 ya—74 Y7
IFZ N2 UTF-32-BE B X UTF-32-LE FHENh E T, ZNO6DTFT XUy ME, HIZIEY vy 747
YD<Y Y LT UTF-32-BE 2fff§22, =2a—FTH7a— RTHHEEIAA MEERZET 2HELDH 5
ZETY, UTF-32 I3 ZDOMEZEREE L 3 N4 MEHZ BICHRARZ YT 4 7 Y IiE0ngd, LarLl. Zh
LONA MNEDSELZ Y7 4 7 o EERD CPU K& > T g2 54, MR A MEZ LR UIRR
DEH A, UTF-16 H 2% W UTF-32 NA MO Y74 7 R T2 BT, Wbws BOM ( T34
heA =K== ) 2BHHET, T4 Unicode XF U+FEFF TF, ZDXFIETNTOD UTF-16 H %
Wi UTF-32 NS MHIDOFNCEL 2B TEE T, TOXFONAL ORIz N— 3 > (0xFFFE) &,
Unicode 7% A MZHONTIERSBROARIERLF TS, Lizho T, UTF-16 » % \\d UTF-32 /N4 hFlH
DEMIDLTFH U+FFFE TH 2 K5 ICHZ 2586, 73— FOBRIIAAL P2 LURITUIR D $8A, TNE
12 X'F U+FEFF % ZERO WIDTH NO-BREAK SPACE ¥ L CHIOHIERi->TWE L7z IBER/- T, HEE

DETEZE2HFAELROT . 2R FIZEV A F ¥ 713V X0y b 2525701 T2ZL
M T & EJ, Unicode 4.0 T. ZERO WIDTH NO-BREAK SPACE ¥ LT U+FEFF OfffIZFEIETEICRD £
L7z (Z 0% U+2060 (WORD JOINER) (2 &k o THIEM#MMBNEKL7z), LA L7RA S, Unicode Y7 h ¥ =
Tk, MR LTS OXEID U+FEFF 25 2 B TERITNUIR D FX¥A: BOM 2 LT, =>a—F&
NN PDRAEV LA 7Y MERETEIFERTHD, —BHAS MR FINCT a— FENLRLIBERF
9; ZERO WIDTH NO-BREAK SPACE ¥ LT, MiOEEOXFDLSICTa— RENLBHEDLFTT,

E5HI12H D —D Unicode XFRTELYA—FTEZLya—T4 v 7BdbH, UTF-8 MEEhTVWET,
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UTF-8 X8y bx>ya—74 7T, L7h>T UTF-8 I NA MEDRMEIID D A, UTF-8 N4
FHID& L FIEZDD S — B D 25, —oldv—h (LEME y 1) e XA B— FTF, v =% 0
By b5 4y D 1 OFNZ 0 DLy B —DfEW072d DTF, Unicode XFIERD LS Icorya—FX
NFET (x BRAfv—F2RDL, #HfZIN 2L —DD Unicode XF2RDLET):

B I>aA-7427

U-00000000 ... U-0000007F | OxXxXXXXXX

U-00000080 ... U-000007FF | 110xxxxx 10xxxxXXX

U-00000800 ... U-0000FFFF | 1110xxxx 10xxxxxx 10XxXXXXX
U-00010000 ... U-0010FFFF | 11110xxx 10xxxxxx 10xxxxxx 10xxXXXX

Unicode XFDix Mty P 2lidmdbAEHIIHS x Dy b TT,

UTF-8 18wy bxra—74 »77%DOT BOM ERELET, 7a— R INXFHHD U+FEFF & (7
Y AmPIDLFTHo72 LTH) ZERO WIDTH NO-BREAK SPACE ¥ L THbhF T,

S S DRI LICIE, XFHNDOZ Yy a—FT 4 Y 7Dy a—7 4 Y IHEONIDPEETE 2ET
RETSZEIETABETT, ¥D charmap T a—7 4 YD EART VX LBANL VTS Ta—RFTE
¥9, LHL UTF-8 TIEZNEAIRETIEDH D T8 A, EEDONA MIZFIRWE S BiEEZR o Twa
5T, UTF-8 > a—7 4 Y/ TH5 I 2T 2E5HEZMA LEE %725, Microsoft & Notepad
7u 277 LRI UTF-8 ®ZfE (Python Tk "utf-8-sig" EFFATWVWET) 2FRL ¥ L7, Unicode X
FHT 7 A NCEEAENBRENC UTF-8 T > a— K L7 BOM (N4 MITid Oxef, Oxbb, 0xbf DX >
WRZET) PEZAENET, ZOLI%NNA MAT charmap T>a— KX 7 7 A ADIEE S Z 21
FEAEDDEZRY (72 21X 150-8859-1 Tl

LATIN SMALL LETTER I WITH DIAERESIS
RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK
INVERTED QUESTION MARK

DEIIHD) DT, utf-8-sig T¥IA =T 4 Y IHNA MIPSIELLHHEh 2 HRZEHOE T, OF
D ZZTIE BOM &AL bIEAERT BB NNA MEZRETEZ 2 XS5OI TVWEDTIERL, =¥
a—F 4 YIEHENTI2IFCRZEE LTHEDRTWAE DT, utf-8-sig codec ZT>a—74 7D
BR7 7 A MITRHID 3 XLF ¥ LT Oxef, Oxbb, Oxbf 2 EXAAF T, 7a—T 4 Y IZOBIET 7 £ VDFTH
WEHAINS 3 AL MEAFy L E T, UTF-8 Tk BOM Off kiR h T 53, — RNy
BNETY,

723 {ET>—F0 V4

Python 1213#(% @ codec BHARAATHBELET, 2N bk C FFHOBEE. M3 2i75 771D
W7 CRESNTHET, UTOT—7 LTl codec &, WK DDLDRLLHSENTWEHIFE, =va—F 4
VIBMEDLDNSFEEINELE T, HHOV A, SEEOVAPEDBLOADRLICHBESNTVSDIITIE
HHFERA, KXFENLF, FRET7TVE—Ra7DRDIIANAL 7 LB OBRY b EMNRINGTT
ZFDo, FHlZIE 'utf-8' X 'utf_8' codec DIELULANKTT,

CPython REDFHM: W 020D BRI Ya—T 1 Y 7i& N7+ =<V RA%EHET 572D codec
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DIRBEMZEST 2 22D D £, 2O X5 REELOKR 2T 2 Did. CPython OIRE SNz (K
PN XA L) B L TDATT: utf-8, utfs, latin-1, latinl, iso-8859-1, is08859-1, mbcs
(Windows D &), ascii, us-ascii, utf-16, utf16, utf-32, utf32 BL UKy > 20Rbhic7 v X—2a7%H
WhedbD, INHDZYa—7 4 Y ZORIODO) 2T 2 L ETRBOE T Z2HE 2 LOLEEA,

N— a Y 3.6 TEH: us-ascii WL THRBE(LDOEESHERMEINE X5k L

ZLDOXFty PERILEREZYR—PLTVWET, ThooXFty ML DT (Bl 213, EURO
SIGN 3% R — FENTWVENE 5 D) R, XFDA— FEDANOEI D IFHERLD £, FHIHMNFFETIE,
BN LU OB FEL 9

o ISO 8859 a—F+tvw b

o Microsoft Windows I — FR—I T, 8859 a— FEXLSEH XN TWS A, HlHXFEEBIND TS
T4 INFLBERZZHD

o IBM EBCDIC 22— FR—%

e ASCII H#t® IBM PC a— FR—=

Codec pillE ELS
ascii 646, us-ascii WEE
bigh bigh-tw, csbigh T HERE
big5hkscs bigh-hkscs, hkscs BT ERE
cp037 IBMO037, IBM039 YEFE
cp273 273, IBM273, csIBM273 R A ek
N— g > 3.4 TE.
cp424 EBCDIC-CP-HE, IBM424 NT T AR
cpd37 437, IBM437 Hiah
p500 EBCDIC-CP-BE, Pig—n v NS
EBCDIC-CP-CH, IBM500
cp720 VA A<Ve
cpT737 XU viE
cpTT5 IBM775 AN
cp850 850, IBM850 i —n v S5k
cp852 852, IBM852 RS X O — 1 v S
cp855 855, IBM855 TNVHY T, R —=>, %7 KN
=7, n¥7, 17y
cp856 NT Ak
cp857 857, IBMS857 rLaEE
cp858 858, IBM858 i —n v S5k
cp860 860, IBMS860 FoL b HILEE
cp861 861, CP-IS, IBM8&61 7ARZ Y REE
pR62 862, TBM862 ~NT A
cp863 863, IBM863 HF R

RDOR—=T|HEL
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R 1-RIOR—IH5DHKE

Codec Pl EE
cp864 IBMS864 7o Y7k
cp865 865, IBMS65 Fyuo—l. I
cp866 866, IBM866 " 7R
cp869 869, CP-GR, IBMS869 FVY ik
cp874 & A GE
cp875 FY ik
cp932 932, ms932, mskanji, ms-kanji | HAGE
cp949 949, ms949, uhc HREEE
cp950 950, ms950 R TFHERE
cpl1006 Urdu
cpl026 ibm1026 rLaEE
cpl125 1125, ibm1125, cp866u, ruscii A7 s
N— 3 » 3.4 TEM.
cpl1140 ibm1140 pia—nu v (Fib
cp1250 windows-1250 FRBIUHEI -1 v %
cpl251 windows-1251 TNUNHY T, R —=>, %7 K
=7, ¥y, krery

cpl252 windows-1252 Pia—n v S5k
cpl253 windows-1253 FUT Yl
cpl254 windows-1254 MLV aEE
cpl255 windows-1255 NT 745
cpl256 windows-1256 VaA<re
cpl257 windows-1257 2L MBRE
cpl258 windows-1258 N +MF L4
euc_jp eucjp, ujis, u-jis HAGE
euc_jis_ 2004 jisx0213, eucjis2004 HAGE
euc_ jisx0213 eucjisx0213 HAGE
euc_kr euckr, korean, ksch601, | HEEFE

ks_ ¢-5601, ks_ ¢-5601-1987,

ksx1001, ks_ x-1001
gb2312 chinese, csisob8gh231280, | R FHIEGE

euc-cn, euccn, eucgb2312-cn,

gh2312-1980, gh2312-80,

iso-ir-58
gbk 936, cp936, ms936 Unified Chinese
gb18030 gb18030-2000 Unified Chinese
hz hzgb, hz-gb, hz-gb-2312 R EEE
i502022_jp csis02022jp, i802022jp, | HAZE

iso-2022-jp
is02022_jp_1 is02022jp-1, is0-2022-jp-1 HAGE

RDOR—=THEL
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R 1-RIOR—IH5DHKE

Codec

Gl

=5

S]]

is02022_jp_2

is02022jp-2, is0-2022-jp-2

HAGE, @GS, fiAThEREE, v
R, ¥V vk

mac__centeuro

1502022 ip_ 2004 | i502022jp-2004, AAE
i50-2022-jp-2004
is02022_jp_3 i802022jp-3, is0-2022-jp-3 HAGE
is02022_jp_ ext is02022jp-ext, iso-2022-jp-ext HAGE
is02022_ kr csis02022kr, is02022kr, | HE[EFE
is0-2022-kr
latin_ 1 is0-8859-1, is08859-1, 8859, | Pia —u v XFiE
cp819, latin, latinl, L1
508859 2 i50-8859-2, latin2, L2 Hs X O E — 1 v %
iso8859_ 3 is0-8859-3, latin3, L3 IART Vb, WILKR
is08859 4 i50-8859-4, latind, L4 AL R REE
is08859_ 5 is0-8859-5, cyrillic TNHVT, RIV—=> %57 K
=7, ¥y, iy
iso8859 6 is0-8859-6, arabic VAAVAE
iso8859_ 7 is0-8859-7, greek, greek8 XY yik
iso8859 8 is0-8859-8, hebrew N7 T AGE
iso8859_ 9 is0-8859-9, latinb, L5 \R=r
iso8859_ 10 is0-8859-10, latin6, L6 JLPREE
iso8859 11 is0-8859-11, thai & A Gh
1508859 13 i50-8859-13, latin7, L7 AL MRERE
is08859_ 14 is0-8859-14, latin8, L& AN
iso8859 15 is0-8859-15, latin9, L9 pia—n v (5ib
is08859 16 is0-8859-16, latin10, L10 [FE =R =
johab cpl361, ms1361 B [T
koi8 r s
koi8 t Iy
N—a > 3.5 TEM.
koi8_u A A
kz1048 kz_ 1048, strk1048 2002, | A¥ 7
rk1048 N—a ¥ 3.5 TEM.
mac__cyrillic maccyrillic TNHVT RI )=, 75 F
=7, ua¥7, iy
mac_ greek macgreek FUTril
mac_iceland maciceland 7ART Y REE
mac_ latin2 maclatin2, maccentraleurope, | FRE I ULH I — 1 v 3

mac__roman

macroman, macintosh

Pis— 0 <G

mac_turkish

macturkish

rL iR

RDOR—=TJIHE<
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R 1-RIOR—IH5DHKE

Codec Pl =i
pteplb4 cspteplb4,  ptlb4,  cplb4, | A¥F T
cyrillic-asian
shift_ jis csshiftjis, shiftjis, sjis, s_jis HAGE
shift_jis_ 2004 shiftjis2004, sjis_ 2004, sjis2004 | HAGE
shift_ jisx0213 shiftjisx0213, sjisx0213, | HAEE
s_ jisx0213
utf 32 U32, utf32 ETDOEE
utf _32_be UTF-32BE ETDOEE
utf 32 _le UTF-32LE 2TOFE
utf 16 U16, utfl6 ETDEE
utf 16_be UTF-16BE LTOEE
utf 16 _le UTF-16LE LTOEE
utf 7 U7, unicode-1-1-utf-7 2TDEE
utf 8 U8, UTF, utf8, cp65001 E2TDEHE
utf 8 sig ETDEE

N—Ya ¥y 34 TEHE: utf-16* & utf-32* oz a—-xFE, ¥ues—ra— KA >+ (U+D800--U+DFFF)
MLYaA—RINZIeEHFATLERLIRD E Lz, uth-32% 7a—XiE, yusr—ra— RS ¥ MSHIET
BN METFa—RFLigLRY L7,

N—a v 3.8 TEH: cp65001 is now an alias to utf_8.

7.2.4 Python QT >aA—F1 Y

THEFRZI Nz codec DWW L D0l Python FFED D DR DT, ZH 5D codec %l Python DA TIIER
HWhdorhhhEd, LT, MEIRTWEAHNDX A S 1IcHIWT, ZhsrtRICLELE (FFA b
TYa—74 ¥ 27& codec Db —BRRMEAGITST D, ZDREICH S codec BIF, XD TF AT
YaA—=74 v ZeWwi kb EREDOT-XOLEHEY K- LTVDE ZEITHERLTLZEW), IR
7% codec IZDOWVWTIE, SRS NAEHRL LY a—7 4 Y ZOHAEHHAL TVET,
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F¥AbTvA-FaY

RD codec TlE, Unicode ICBWF BT FRA by a—7 4 Y7 LEERIC, str 225 bytes NDLY A — K
v, bytes-like object 8 str ~NDT a— FEEMEL F5,
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Codec A% F=U73

idna

RFC 3490 o % % T 3,
encodings.idna SR L T
72& W, errors='strict' DA
DY R—FZATVET,

mbcs ansi, dbcs Windows @ &: #HEE 7%
ANSI 2— FR—Y (CP_ACP)
Wto T ya—FLET,
oem Windows @ &: ¢ i B +
Z OEM 2 — F R — ¥
(CP_OEMCP) 12§ » T =
Ya—FLET,

N—a» 3.6 TE.

palmos PalmOS 35 o> a—75 4~
S

punycode
RFC 3492 OFEETT, AT —

k7L codecs 1. P R—bFZh
FH Ao

raw_unicode_ escape AMDa—FKRA > MIZ \uXXXX
¥ \UXXXXXXXX %l ¥ 3
Latin-1 =>a—74 27 T3,
BFDONY 72T v ¥ ald, W
BBEABETHDIRAr—TIhE
Ao, Python @ pickle & k
VTSI ET,

undefined ZEN TN " B T O AR
LRI ZER L RS, =5 —
YR mAENE T,
unicode__escape ASCII T >ya— KX ht
Python ¥ — X2 — FH®, Uni-
code V7 7Lz a—
T4 Y ITT, 1272 L. 5IHRFE
IRy —TENEE A, Latin-1
V—RAaA—=Fprb7a—FLE
3. EBZIX, Python @Y — 2
a2— FE7 7 4L FTld UTF-8
PEAT2ZIRERLTLE
W,

N— g 3.8 TZH: "unicode_internal” codec is removed.
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N F1)ZH#: (Binary Transforms)

LUF® codec 1&. bytes-like object 225 bytes X v B Y ZADNA FYEEERMHL T, bytes.decode()
BZDOZEH Y R—-FLTELT, str ZHANTBZ2FTT,

Codec Pl U S Iva—4% /7
a1-4
base64_codec*!' | base64, WEETFE~<ILF T4 D MIME base64 122 baseb).
base_ 64 LET (BERIZFEICKED '"\n' 28A4%7), encodebytes()
N—= a ¥ 34 TEE: AFED bytes-like object / base6s.
ZLYa—Re7a—FHOANE LTRITED decodebytes()
7,
bz2_ codec bz2 BB % bz2 2o THEML £35 bz2. compress ()
/ bz2.
decompress ()
hex_ codec hex WHEETEZANL FH=D 2 7D 16 ERDREIC binascii.
L E 9, b2a_hez() /
binascit.
a2b_hez()
quopri__codec quopri, BEE T % MIME quoted printable JEFUCZ quotetabs=True
quoted- LET, PEE L
printable, quopTrt.
quoted_ print- encode() /
able quopTi.
decode ()
uu_codec uu PHE T % uuencode ZHWTEIL 7, uu.encode() /
uy. decode ()
zlib_codec zip, zlib WHE T % gzip ZHWVWTEML £5, 214b.
compress() /
zl1b.
decompress ()

Nea v 3.2 THEM: AL FVEEDSEELE L, (UE 2x KEH-7b 07 3.0 THIRI ATV, )

N—=Pay 34 TEHE: N FVEROIA Y 7ABMEIEL L. ((RE: 2x KWEH oAV T R, 3.2
TIA V7 RMETE L 2D o7z, )

*LNA MEA T T I B ISHZ T, 'baseb4d_codec' ® str ® ASCII DAEDA VAR Y A% Fa— FRIZZIFANS X512k
hE L7
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T ¥ X b ZE# (Text Transforms)

LUF®D codec &, str 225 str Yy BV ITADTFANEBHEPREM LTI, str.encode () 13T DR Y
R—PLTELT, bytes ZHNIT 32T T,

Codec | BI%& | BBk
rot_ 13 | rot13 | #HEBETF D> — ¥ —MES (Caesar-cypher) ZiR L E3,

N— 3y 32 TEM: rot_13 7F A MEMPEIEL £ Lz, (RIE: 2x QW@ H -7 DA 3.0 THIBRE L
TWi, )

W

N—Pa ¥ 34 TEHE: rot13 TAVT7ABEELE L, (RE: 2x Q@ Ho%T A VTR, 32 TZTAY
7 RMEIE L Ighr o Tz, )

7.2.5 encodings.idna --- 7TV —2 3 VICHITBERER X1 >% (IDNA)

ZDEY 2—TlE RFC 3490 (7 7V 7 — a3 YIZBF 2 EHEL K X 4 >4, IDNA: Internationalized
Domain Names in Applications) 3 & U* RFC 3492 (Nameprep: EF¥t F x4 >4 (IDN) O79 D string-
prep 707 7 AL) BFEELTVET, ZOEY 22—/l punycode T¥A—T 4 Y I B XU stringprep
D ERBRIATOET,

If you need the IDNA 2008 standard from RFC 5891 and RFC 5895, use the third-party idna module.

INBHD RFC G diz, IF ASCII XFD ATz R XA VAEYR—-1F 2720070 balzERL T
%79, (www.Alliancefrangaise.nu ® & 5 72) I ASCII XF%2 BT F X4 »%iE, ASCII Bk H 3
T>a—74 ¥ (ACE, www.xn--alliancefranaise-npb.nu @ X 5 RJER) ICETINET, XAV
%dD ACE ¥k, DNS 7=V, HTTP Host 7 4 —/V Rig¥ e W\Woiz, 78 b a LV THEEDO X FEMHZ 7
WESHETORBETHWSONET, TOEMRIT TV r—2a YNTITORE T, AlRER 52— ¥ 5131
ALY D £3: 77V —> a»id Unicode XA ¥ F~0L% 3y b7 —2128+H 2B IDNA 12, ACE
RX A ¥ F V% 2 —F IS 2112 Unicode 12, ZRZAGEBINTAIR LR TFHUIR D FH A,

Python TIEZDZE#Z WL DO FETHY R — P LET: idna codec 1 Unicode & ACE BIDOZEHZIT U,
AN FH) % RFC 3490 D section 3.1 TERINTWBERY)D CFIZEDTWTINVICHRL, FIX
NEEREDIZ ACE ITEMLE T, WS, ANDOAA FXFH%E . KYIHD XFTT LR, ACE 5
~)L% Unicode ICZEHL £3, & 51T, socket EY 22— Unicode R R + 4% ACE I[ZEBIICEHS
Bld, 77V —a  FRRAME socket BY a—MZETEICKRR FPEROEBICEDINBZ Z R
HHFEXA, TOLET, RRAMNAEEBRT AZ L LTHRD, http.client R ftplib DXIREY 2 —)L
TliZ Unicode =R 4% ZMH LU ET (http.client THF/2, Host 74—V KiZH3 IDNA TR b &%,
7 4 =V REEREEET IHEICERBNCEELE D),

(H5ERICEoT) oy F7—7BLICKR M2 2ZET 5P Unicode NOHEZHIIITOhEEA:
SLERAMNGEZ—PIHEHLIZWT PV 75— 3 > Tld. Unicode IZ7a—FLTRB3DENRDD T3,

encodings.idna Tld 7z, nameprep FHi X2 FHEL TWVWEF, nameprep IR A FHIIN L TH BZIEH
tz2iTo T, EBLF XA YA THRIMFEEZXRIILEZWE ST 2 bz, HloxFes—mlbL %3,
nameprep BBIINER S BEHEMES 2 b TEE I,
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encodings.idna.nameprep (label)
label % nameprep L7z N—Y a Y ZiRLET, BEDEETIE I V) XFHEZREL TWS DT,
AllowUnassigned IZE T3,

encodings.idna.ToASCII (label)
RFC 3490 LRI > TI NV %E ASCITICEH L ¥ §, UseSTD3ASCIIRules IATH 5 LREL
i \j—o

encodings.idna.ToUnicode (label)
RFC 3490 {EBRICHE> T F~L% Unicode ICZ#HL £5,

7.2.6 encodings.mbcs --- Windows ANSI J— kXR—

This module implements the ANST codepage (CP_ACP).
FAFTEERIREE: Windows D A,
N—=YaY 33 TEH: TEDITIT—N"YRITDHER—-1,

N—Y ar 3.2 TEH: 3.2 LIHiZ errors 5IBUIIHRINE L, = a— FIZIEHEIC 'replace' 25, 7
a— NIZiX 'ignore' DN E L/,

7.2.7 encodings.utf_8_sig --- BOM Ef4 & UTF-8

ZDEY 2—ME UTF-8 codec DEMZRELELET, =>a—7 4 YJRX, UTF-8 Ty a—FLA&N
4 MHIOH{IC UTF-8 Ty a—F L7 BOM ZEML 3, ZHENEIRELRO>T Y a—-XT, O
(N PR MY — L DORAIDOH ZAARIC) —ERHTRbOAE T, Ta—74 Y IRE. TR DRI
UTF-8 Ty a— RFaf/lz BOM BHiuX, ez A¥y FLET,
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EIGHT

— 28

all

COETHH S NG EY 2 — WIHAMRRHE, BABEE S ALES]. b —7Fa—, Wili¥ 2 —, JEMND X
5 Ikl DRFRIG T — 2B R L £ 5,

Python (213 Z DMIZH WL O D AAB T — XD H D £ 3, FHI. dict . list . set . frozenset .
ZLT tuple DD FF, str 77 Rid Unicode 7—X %25 T M TE, bytes & bytearray 7 7 AZ
NAFVF=REW/S B TEFT,

ZOBETEUTOEY 2 — AR EINTVET:

8.1 datetime -—- EXNLHMIRES L UERME

Y —23—RK: Lib/datetime.py

datetime EY 2 — L, HITPKRZNZEST 2720007 J R ERFELTVWET,

HAT PRI T 2 B RK— b XN TWB—F, EETIEHITO 7 +—< v b RRIED 2D ORIRNLE
HOMEICESEEVWTVWET,

BE:

calendar €Za—JL WHD AL ¥ X —BEBIR,

time EZa—Ib KANOT 7t R L2,

zoneinfo €Y a—JL Concrete time zones representing the IANA time zone database.

dateutil Ny T —2 JRIRZ A LV =V XNV R— b DB 2V —RKX—FT 4 =54 T 5V,
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8.1.1 Aware #7227 b Naive 77V bk

HROA 7 27 ME, ZNODREAL LY =V DIEREEATOVENE I DI L o T "aware” H % Wik
"naive” I HINFE T,

RA LY —REREOERD & 57, 713V X AN CBGER 728 n] BE 22 REE AT 3 2 % - T
W37z, aware 7Y =7 MIMED aware 7Y 27 OMNBEBREEETE XS, aware 7 7Y 7
MIEROSKHO R WREED RN EZRIF L £ 5, !

naive 4 7Y = 7 MO HEFRZIA 72 = 7 b & OMMBEGREIEET 2 DICE 2 ERPEENERA.
27075 ANOEFHBA— I LERDLTVEDN, YALRDOL, ZHEDERROIDB TR T T AIC
koTHERZ X512, naive A 7Y =7 FHIGEHRR (UTC) Zop, BRI ZOH», Zhe dio x4
LY =V ROPEFDTR T T MKEFELE T, Naive 7Y =227 MIWL D0 0B ENZAIEZEALTL
FH WS aX bREMATIUL. BRICHEBETE, SELAMAET N TEET,

aware X 7Y 2 7 VERBEL T BT TV —2a DD, datetime & time X TV = F MIBMD X A
LY —VIHRDEM tzinfo B E T, tzinfo IKIIMRT I X tzinfo DY TV FTADA VARV A%
ETEET, TNBD tzinfo X7V 27 ME UTC R HDA 7€y bR A LY — > D4R, ERFREH
EEN20E50DHERZRFLTVET,

o2 —DDER tzinfo 7 7 ATH 5 timezone 7 7 AN datetime Y 2 — L THREXINTVWET,
timezone 7 7 A&, UTC 2604 7ty FPEETH 28k x A V= BIZEUTC 2B, B
XOALT XV 2B 2 HEREEHER (EST) /WEER (EDT) O &5 RHMTIRBRVWE A 4Y — Y O
FERBTEET, KOESCHMETEXA LY =V 2 R— T 2R 7TV r—>a Y iTKFLE T, 1R
HORZNOFEZ RD 2L —VIZEHEN WS KD 2EFBIENR S O T, HEICEDD, UTC 2R L&
DIVEREL VS HDIIH D FH A,

8.1.2 E#

datetime Y 2 — LTI T OEBE RN L TWET:

datetime.MINYEAR
date X datetime A 7Y 2V FTHINTWS, EERFTI2HB/NOMTTT, MINVEAR ¥ 1 T,

datetime.MAXYEAR
date % datetime X 7P 227 P THENTWS, F2RR T I2HAKOEFE TS, MAXYEAR 1 9999
T

1 LA YPIRO MR A ST 2 72 S1F. TE2S
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8.1.3 FARREGR T —XE

class datetime.date
HARM72 naive MHANT, IHETH IS BIED L TV A& (Gregorian calender) 23H%)T
HBZERELTVET, B year, month, BX W day T,

class datetime.time
B ZIFZITC. FREOHD MY LTHE D BHIEEIC 24%60%60 W TH 2 L IRELTVET, (7
5 % 5 leap seconds” DHERIZH D XA, ) BMEX hour, minute, second, microsecond, &
f tzinfo T,

class datetime.datetime
Hi e R 2 A B DR D DTI, B year, month, day, hour, minute, second, microsecond,
BIUY tzinfo TT,

class datetime.timedelta
date, time, % WM& datetime 7 T AD_DDA Y ARV AMOKRZEE~ 4 7 o EE TR TR
WRFEE TS,

class datetime.tzinfo
RA LY —VERA T2 FOWMRKEIL S 5 XA TF, datetime BX time 7 7 ATHWSHA, &
AR A Z[RERRAMEIEORER (722 2R A oY — L ERMORE) 2L ET,

class datetime.timezone
tzinfo fIREE Y 7 2% UTC »oORBEEA 7Ly P LTEETSZI 5T,

N—a ¥ 3.2 TEm.
CNSDMDF 7Y =7 MIZEAARE (immutable) T3,

B 777 ZADBEBRIELITDO L5112k b 3

object
timedelta
tzinfo
timezone
time
date

datetime

HBOHHY
date B, datetime B, time B, timezone BNIZIHET 2 RN D D £5:
o INHDMDATY 2/ MIEBEAAEE (immutable) TI,
e Objects of these types are hashable, meaning that they can be used as dictionary keys.

o TNHDMDATI =Y ME pickle Y 2 — A RFH L TRRMNE pickle (LZ2HHK—F LTWET,
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F72xU bH Aware DD Naive BDHDHIRT
date DA 7Y = 7 MEHEIT naive TT,
time B 2\ ME datetime BID A 7Y = 7 Mid aware B naive DEH LTI,
ROGHEZEE G L D7 THE. datetime ¥ 7Y =2 b d 1% aware T
1. d.tzinfo % None T7&W
2. d.tzinfo.utcoffset(d) »% None %#iBRX 7\
B 5zl R WIHEIR. d 13 naive T,
ROGMEW T L b/ THE. time A 7Y =7 b ¢ 1% aware T
1. t.tzinfo %% None TR\
2. t.tzinfo.utcoffset(None) 2% None ZiK 7R\
b o2&l R WEEX, ¢ & naive TT,

aware A 7Y =227 b ¥ naive A 7P 27 POXFNK timedelta A7V =7 MZEHTEED FH A,

8.1.4 timedelta A7 x ¥ b+

timedelta & 7Y = 7 MIKHERR., bbb o0 HMNCPRAIEOEZEZRL ET,

class datetime.timedelta(days=0, seconds=0, microseconds=0, milliseconds=0, minutes=0,

hours=0, weeks=0)

2TOFIEBA T a T, T740MEK 0 TY, SIETER. FE/MNUSETH LKL, ETHHET
HEDPFEVEH A,

days, seconds, microseconds 72T DINEINCIRIEZNE T, 5IBIILTO LS T L TEBEh E T
e 1 T UMK 1000 4 Z e X E T,
o 1731& 60 MBI NET,

1 RfEIE 3600 BicE B E L E d,

o 1HEMIX 7 HICE#HXNET,
X 51T, EI—EIZREIN D & 51T days, seconds, microseconds 23LL FD & S ICiEHbXnE§
¢ 0 <= microseconds < 1000000
e 0 <= seconds < 3600%24 (—HHOME)
e -999999999 <= days <= 999999999

ROBNE. days, seconds, microseconds WA TEREDSIEDE S 7 8”7 I, REFNIZ 3 DODE
BRI b X 2 008HEZ LTWET:
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>>> delta = timedelta(
days=50,
seconds=27,

microseconds=10,

minutes=5,
hours=8,
C weeks=2
2

>>> delta

milliseconds=29000,

>>> from datetime import timedelta

>>> # Only days, seconds, and microseconds Temain

datetime.timedelta(days=64, seconds=29156, microseconds=10)

FIEDNTNLDBEE MR TH D, MDA 7 aWBEFET 255G, MO~ A 7 a3 Tos]
Bho—HIRD E»IN. 205 DNIFEZERO~ A 7o o ks, FE/NMNUSOT 8D %

WA, EOZHE IEFREOBRIIEE L (KOS IERILV) DL £3,

HoEZ ESL LR, f8E S W8OI - 72358121, OverflowError DNHEHIENE T,

ADMEZIERLT 2 &, ROFEELT 2 X 5 %R D £5, fIZI:

(-1, 86399, 999999)

>>> from datetime import timedelta
>>> d = timedelta(microseconds=-1)

>>> (d.days, d.seconds, d.microseconds)

Trier 7 2AEEERLET:

timedelta.min

B/NDEEERT timedelta 7Y =7 b T. timedelta(-999999999) T,

timedelta.max

BERKOME%E£T timedelta * 73 = 7 + T,

minutes=59, seconds=59, microseconds=999999) TI,

timedelta.resolution

timedelta(days=999999999, hours=23,

timedelta A 7Y =7 FRFELL BROERWER/INDOFREZ T, timedelta(microseconds=1) T3,

FHILD /7912, timedelta.max > -timedelta.min ¥ 723D THEEL TL XV, ~timedelta.max 1T
timedelta A7 27 e LTRHETZ R TEZFHA,

A 2R 20BN (AL OA):

B &
days HE % &1r 999999999 725 999999999 [
seconds MimfE % &t 0 225 86399 DR
microseconds | MM{EZ &r 0 205 999999 DfE

AR PFPXNTVWAREEZP IS RLET:
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EBE LTS

tl = t2 + t3 t2 ¥ t3 Ofl, HER, t1-12 == t3 BEU tI-t3 == 2 FERHED T, (1)

tl = t2 - t3 t2 2 t8 DFENTT, HERK, t1 == 12-t3 BXU 12 == t1 + t3 1FHEITRRD
£9, (1)(6)

tl = t2 x 1 FId | FEELEROE, HERKR. (1 //i==12131i '= 0 THNIELRDET,

tl =i * t2

—MINC, 1 *i==t1* (i-1) + t1FEERD ET, (1)

tl =t2* £ ¥ | REZLFHINEOME HRIRIEBRBAOADZFHL TRHIEW
tl = f x t2 timedelta.resolution DFEICALD HNE T,

f =12/ t3 t2 % t3 THRE (3) L72d D, float A7V =7 FERLET,

tl =12 / £ ¥ 720F | FREZEZZE/NURSREETIR LD O, MRITEIEHEEAOID ZFH LT
t1 =12/ 1 B DIV timedelta.resolution DEEICHILD SN E T,

tl =t2 // i £720F | floor 2 EHEIHA, ROIF (B LHA) BTHLET., BREDHE. BEMIRX
tl = t2 // t3 nNET, (3)

tl = t2 % t3 FIRD timedelta A 7Y =7 b2 LTEtEINE T, (3)

q, r = divmod(t1, FCRIRDFHEINET: g=t1 //t23) &1 =1t1 % t2, qFEHT

t2) I timedelta 7 =27 b T,

+t1 B CMEZFFD timedelta #7327 F2IBRLET, (2)

-t1 timedelta(-t1.days, -t1.seconds, -t1.microseconds). B X f t1* -1 L F LTI,
(1))

abs (t) t.days >= 0 DY Xl ¢, t.days < 0 D& XWX -t L&D FETF, (2)

str(t) [D day[s], ][H]H:MM:SS[.UUUUUU] &WHERDFHZIRLET, t 27
DIEDHEE D IZADEE 2D 23, (5)

repr(t) timedelta 7Y =27 bDOXFHNRBIZREL £5, ZOXFHNE, EROENE

HEFSaVRA NI 7 RZAFUFHELOI— FIZR>TWET,

TER:
(1) ZOBEIZERTTN, A—n"Tn—F2hbLILEEA,
(2) ZOWHZEHTHY, F—nN7n—LIFEHEA,
(3) 0 1C X BFREIX ZeroDivisionError ZEH L E 3,
(4) -timedelta.max & timedelta 773 =27 P TRBT LI ENTETERA

(5) timedelta A 7Y =2 b OXFHIRBIEAMRINTEL L 2R ICERLENET, Z0DHED
timedelta 134 UERFERICR D £33, HlzRIE:

>>> timedelta(hours=-5)
datetime.timedelta(days=-1, seconds=68400)
>>> print(_)

-1 day, 19:00:00

(6) t3 2% timedelta.max D ¥ ZZFRIFIX. X t2 - 3 1FH e, X t2 + (-t3) LFAFTT, t3 A
timedelta.max DFE, FIEONIEROEIH TN, BEIFA—N—To—%2EBILZT,
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RHZE LU ECINZ timedelta A 7Y 27 X date BX U datetime 7T =2 b ¥ ORI THNBE%
PR=PFPLTVWET (TEZZRLTLIZEWV),

N— gV 3.2 TEH: timedelta A7 27 FDRID timedelta A7 x7 Micks. UIDEBTHRALE
DRE, BXOBEREREY divmod() BB R—FENB2 X512k D E L, timedelta A 7Tz bk
float A7V 27 POEDORELHIFEN Y R—FENd k51D EL

timedelta A 7Y 27 bS5 LS, FEEEMNETHR—IrEINE L

=B I 1= DI, HREINATWAF TV 27 FOBIMBATHI., BIC bool BIBLET:

>>> from datetime import timedelta

>>> deltal = timedelta(seconds=57)

>>> delta2 = timedelta(hours=25, seconds=2)
>>> delta2 !'= deltal

True
>>> delta2 ==

False

(<and > BED) ZNLHNDRTOILT, timedelta #7227 V2RRZRZBOF T =7 b LT
¥ &L TypeError DA I N FE T

>>> delta2 > deltal

True

>>> delta2 > 5

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

TypeError: '>' not supported between instances of 'datetime.timedelta' and 'int'

T VEEa YT F X MTI, timedelta 7Y =2 ME timedelta(0) ICHE LA BRWGEMPDZD L =
RhELZD ET,

AVARIARXY v R

timedelta.total_seconds()
ZOHRICEEND P —ZLOREEIRL T, td / timedelta(seconds=1) ¥ (T3, LD
MM oBAMA T, BERCERET 2 (HlZ td / timedelta(microseconds=1)) BMEHLNE T,

IEFICRVHIE (2LDTF v b7 4 —LTIE 270 FLLE) IZOWTIE, ZDXY vy Rid=A47afho
BEZES D2 IFERELTIEZW,

N—a v 3.2 Tl
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{FEAM: timedelta

ERUEDEBMDRITS:

>>> # Components of another_year add up to ezactly 365 days

>>> from datetime import timedelta

>>> year = timedelta(days=365)

>>> another_year = timedelta(weeks=40, days=84, hours=23,
minutes=50, seconds=600)

>>> year == another_year

True

>>> year.total_seconds()

31536000.0

timedelta DOFTE DRI T :

>>> from datetime import timedelta
>>> year = timedelta(days=365)

>>> ten_years = 10 * year

>>> ten_years
datetime.timedelta(days=3650)

>>> ten_years.days // 365

10

>>> nine_years = ten_years - year
>>> nine_years
datetime.timedelta(days=3285)

>>> three_years = nine_years // 3
>>> three_years, three_years.days // 365
(datetime.timedelta(days=1095), 3)

8.1.5 date #7>xV +

date A 7Y =7 M, WAFNICEIARICIE X NZBEDO /L3 ) A e v LI n B HNMN (FFA
H) ##LET.

11 H1HEHES 1. 141 H 2 HZHES 2 2MEdh, iy BT, *

class datetime.date(year, month, day)

ETOFHDHETT, 5HEIFEET, RO E > TWRITIUTRD £ A
o MINYEAR <= year <= MAXYEAR
e 1 <= month <= 12
e 1 <= day <= EESNIALEFICEITZEH

HPH P B X 2518085 2 72355, ValueError DiEHEINE T,

2 ZoEERE. ETOHEIRBIIAEANL VX —TH%, Dershowitz ¥ Reingold DEEE Calendrical Calculations 1281
25327 L3 ) A g ("proleptic Gregorian”) DERIC—H L ET, LRI LIV ABEOFHE ZOMZ  DFEEY S LOZEMH:
ZAT) RAZONWTE, ZOHEFER BTN
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oa>y2 77 BIXUERTDIFIAXY vy FEMTITRLETS:

classmethod date.today()
HEOR—A VR HNZRLE T,

date.fromtimestamp(time.time()) ¥ FliTT,

classmethod date.fromtimestamp (timestamp)

time.time() TIRENZ K57 POSIX X4 LAR Y AT 2 a—hAZHNZRL E7,

timestamp 7T v F 7+ — 24D C B localtime() AHK— b T B3HEOHFHD SN T W=
A OverflowError #EMT20d LN EX A, £ localtime() FEUH LRI L 72HE 12X
OSError ZEMT 200d LN ER A, Z DHEIFIIEFIX 1970 55 2038 FE TIKHIRENTVE T,
RADARY TORILICD 350 EDBIE POSIX P AT AT, 52 5ME fromtimestamp ()
Tl ET,

N—=Y a¥v 3.3 TEH: timestamp 277 v + 7+ —2D C B localtime() OV K— hFT 21fH
DHEIF D SHNTWREE. ValueError TIER L OverflowError XM T2 X 5K D E L7
localtime () DMENH LKRT ValueError TlE7 L 0SError M T3 X5k DE L,

classmethod date.fromordinal Cordinal)

FFEZLITV AL FBINET 52BN ZELE S, 1E 1A 1 HPFK1 2 9,

1 <= ordinal <= date.max.toordinal() TZRWEHE. ValueError DiEHEINFE T, EEOHN
d 12Xt L. date.fromordinal(d.toordinal()) == d %&b %3,

classmethod date.fromisoformat (date string)

YYYY-MM-DD ¥ W5 HERTEH X N7z datestring (BT % date ZIRLET

>>> from datetime import date
>>> date.fromisoformat('2019-12-04")
datetime.date (2019, 12, 4)

ZOBBUZ date. isoformat () OWRETY, YYYY-MM-DD ¥ WS ERDAZH K- FLTVET,
N— a ¥ 3.7 TEM.

classmethod date.fromisocalendar (year, week, day)

FEAHTIEEEIN ISO BOHMMCHIET % date ZIRLE T, ZOBEUIX date. isocalendar()
BB W T T,

N— a v 3.8 THEM.
IV N1 R N - S

date.min

EHTE 3R EHEVWHNMNT, date(MINYEAR, 1, 1) T,

date.max

KFETE3HRBFHLWVWHNAT. date (MAXYEAR, 12, 31) T,
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date.resolution

FLLRVWHNA 7Y =7 FMEOR/NDFET, timedelta(days=1) TT,
4 YRR ADREN (FHAHLDA):

date.year

TiiRME % & MINYEAR 7% MAXYEAR ¥ TO{ETT,

date.month
MR E &t 1 25 12 FTOETT,

date.day
12652060 AHEICZEITSHBETOMETT,

PR—-—PFINTWBEHAEEZLTIORLET:

BB LS

date2 = datel + date2 will be timedelta.days days after datel. (1)

timedelta

date2 = datel - date2 + timedelta == datel T®H % X 5 Hf date2 ZEHEL EF, (2)

timedelta

timedelta = datel - | (3)

date2

datel < date2 datel PRZ L LT date2 XD dHlizRTHEIC, datel 1& date2 & D H/NE
WERBREINET, (4)

HER:

(1) date2 13, timedelta.days > 0 DHFEFXEL TN, timedelta.days < 0 DIFEIFXRE S SN
L 9, HERKIE date2 - datel == timedelta.days . L ¥£3, timedelta.seconds B
X U timedelta.microseconds FMEM X% F, date2.year 2% MINYEAR 27> TCTL o7 b,
MAXYEAR XD REL o TL X SH,EIIE OverflowError DNiEHENE T,

(2) timedelta.seconds ¢ timedelta.microseconds FfEHXNF T,

(3) ZOHBEIIMET, F— 78— L FH A, timedelta.seconds B & ¥ timedelta.microseconds & 0
T, EERITIX date2 + timedelta == datel 72D 3,

(4) BWVWHLZ % . datel < date2 !d datel.toordinal() < date2.toordinal() ¥R TT, HITD
teEE, LEBHETFD date A 7Y 2 7 P TROWEEICIE, TypeError ZEM U E T, 72U, tLEAHE
FIZ timetuple ) BMEDLDH 235513, NotImplemented D3RO DITEHEINE T, D7 v 7iz&ko
T, Lo OHNA 7Y =7 Mz, ES8Y S Lo 2T 2R E s h g9, HF
72 timetuple ) JBMEEFi > TWARWIEAIC date LESBIOA TV 27 b BT 2, == F721%
I= QHERTRWED TypeError EHENE T, BREDHAETIE. ZNEN False BEY True B3
BENZFET,

T EEaYTFAITIE. BTD time A7V 227 VIEL ARINET,

AYRARLARXY v R
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date.replace (year=self.year, month=self.month, day=self.day)
F—U—FIBTHESINT AR IX—ZPEEMZONDL L 2RE, FLEZFED dote A7V =2
FERLE T,

IVE N> a=E 4 PN G

>>> from datetime import date
>>> d = date(2002, 12, 31)
>>> d.replace(day=26)
datetime.date (2002, 12, 26)

date.timetuple()
time.localtime() DIRFT L D7 time.struct_time R L F T,

B2 0 ©. DST 7528 -1 T,

d.timetuple ) FXOR ¥ EHiT3:

time.struct_time((d.year, d.month, d.day, 0, 0, O, d.weekday(), yday, -1))

Z ZT, yday = d.toordinal() - date(d.year, 1, 1).toordinal() + 1IIAFED 1 A1 H*%
1Ll 20HMNESTT,

date.toordinal()
TRV TVIBCBII2HMFERZELES, 1LEO 1 A1 HIBERL ) E5, (EFED date
F T2 b dIiZOWT, date.fromordinal(d.toordinal()) == d %D ¥,

date.weekday ()
HWEHZ 0. HIEHZ 6 ¥ LT, BHZEETERLXF, HlRIX date(2002, 12, 4).weekday()
= 2 THDH, KEHERLET, isoweekday() DB L T ZE W,

date.isoweekday ()
AWEH% 1, HH%2 7 2 LC, BBHZEHTRLET, HlZIX, date(2002, 12, 4).isoweekday()
== 3 ThHhH., KiBHEZRLFE T, weekday (), isocalendar() dBML T X\,

date.isocalendar ()

year. week. weekday @ 3 DTHEM I N7z named tuple ZIRL £,
ISO X 7L a3 ) AEOLE L LTAS ivnehTugd,

ISO HIXSER AL 52 HE1X 53 @D, HIZAE» ST > THREICKD D 3, ISO £TDOH
BB 2 RADEE. ZOEOKBHEZ SR (FL IV ABTO) Briab 3, 2ok
BEERES 1 LI, COKRBHTO ISO FiZ 7L 2V FABICBIB3FELELIRDE T,

Bz X, 2004 FIIARBEHD HEEF 2729, ISO FORAIDEIE 2003 4 12 A 29 H. AEH» S8 F
D, 2004 % 1 H 4 H, HEHIZKDD 7

_*3 @Eh7-FiHE R, H. van Gent @ guide to the mathematics of the ISO 8601 calendar ZZMR 1L TLF X\
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>>> from datetime import date

>>> date(2003, 12, 29).isocalendar()
datetime.IsoCalendarDate(year=2004, week=1, weekday=1)
>>> date(2004, 1, 4).isocalendar()
datetime.IsoCalendarDate(year=2004, week=1, weekday=7)

date.

N—=Ta Yy 3.9 TEHE: FRM XTIV 25 named tuple NEBINE LTz,

isoformat ()
Hft% ISO 8601 ERXD YYYY-MM-DD THE L= FH %R L 3

>>> from datetime import date
>>> date (2002, 12, 4).isoformat ()
'2002-12-04"

date. _

date.

Z OBEBUL date. fromisoformat () DFEEAET T,

_str__Q)

date 7227 b dI2BWVWT, str(d) X d.isoformat() LHMTI,

ctime ()

Hi 2RI AR L £ 9

>>> from datetime import date
>>> date (2002, 12, 4).ctime()
'Wed Dec 4 00:00:00 2002'

d.ctime () 1ZRDOK L FHTI:

time.ctime(time.mktime(d.timetuple()))

date.

date.

INDEMICI D DI, (time. ctime () WX EN, date. ctime O ITMTHESHIRWN) 24 T 4
7® C B ctime O 2% C FHEICHERL TWBE T 5y 74— L ETTY,

strftime (format)
R EACFYITHIl N, BN Z2RBEST 2 FH 2R L5, K. 7, BeRdELa—F
WME 0 122 b 5, BRAFNMUBETFDO Y X MZOWTIE strftime() & strptime() DIRZDEW %
ZLTZEW,

__format__(format)

date.strftime() LEMTT, ZAUTED, 7+ —~<v MEAXFHN T I OHR str. format ()
ZEoTVWD L FIC date # 7Y =27 POELAXTII2EETE XY, HXfLa—Fo%ER2%RY X b
DWTIE strftime() & strptime() DIRDEW 2B LTIV,
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ERAH: date

ARV PETOHBEZRZ 202 R L %7

>>> import time
>>> from datetime import date
>>> today = date.today()

>>> today

datetime.date (2007, 12, 5)

>>> today == date.fromtimestamp(time.time())
True

>>> my_birthday = date(today.year, 6, 24)
>>> if my_birthday < today:
my_birthday = my_birthday.replace(year=today.year + 1)
>>> my_birthday
datetime.date (2008, 6, 24)
>>> time_to_birthday = abs(my_birthday - today)
>>> time_to_birthday.days
202

X575 date ={FE S F:

>>> from datetime import date

>>> d = date.fromordinal(730920) # 730920th day after 1. 1. 0001
>>> d

datetime.date (2002, 3, 11)

>>> # Methods related to formatting string output
>>> d.isoformat ()

'2002-03-11"

>>> d.strftime (" /d/%m/%y")

'11/03/02'

>>> d.strftime("%A 7d. %B Y")

'Monday 11. March 2002’

>>> d.ctime()

'Mon Mar 11 00:00:00 2002'

>>> 'The {1} is {0:/d}, the {2} is {0:%B}.'.format(d, "day", "month")
'The day is 11, the month is March.'

>>> # Methods for to extracting 'components' under different calendars
>>> t = d.timetuple()
>>> for i in t:

print(i)
2002 # year
3 # month
11 # day
0 # weekday (0 = Monday)
70 # 70th day in the year

-1

(RDR=I1Z%i <)
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(FiDR— 25 D %)

>>> ic = d.isocalendar()

>>> for i in ic:

print (i)
2002 # IS0 year
11 # IS0 week number
1 # ISO day number ( 1 = Monday )

>>> # A date object is tmmutable; all operations produce a new object
>>> d.replace(year=2005)
datetime.date (2005, 3, 11)

8.1.6 datetime A7V b
datetime ¥ 7P 27 M date A7 27 FBXU time A 7V 27 FOETOBFBRBA> TVWBHE—DF
A A S G

date 7T =7 b IBRIZ, datetime BBHED L IV ABIEAFICEREZINTVWEIBDERELE T,
F/2, time 7P 27 b EFIFRIZ, datetime X EHDEIEIZ 3600%24 O TH 2 LIREL 5,

UFcaryZA s 272%2RLET:

class datetime.datetime(year, month, day, hour=0, minute=0, second=0, microsecond=0, tz-

info=None, * fold=0)
year, month, day 58I NETT, tzinfo lX None £721X tzinfo ¥ T 7 7 ADA YRRV ATY,

D OFIBUIROEFHDOEER TR IFIUIRD R A:
o MINYEAR <= year <= MAXYEAR,
e 1 <= month <= 12,
o 1 <= day <= BESNI-BLEFICEITSHHE,
« 0 <= hour < 24
¢ 0 <= minute < 60,
« 0 <= second < 60,
« 0 <= microsecond < 1000000,
« fold in [0, 1].
#HPFHE R 5 BE 52156, ValueError A ENE T,
N—=a v 3.6 TBEM: fold 5IEDBMINE L,
fioar2 5278, BXOETDZIFAXY v REMTFIORLET:

classmethod datetime.today()
tzinfo % None IZLTC. BEDOR— ANV HKZKRL £7,
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REFEMTY:

datetime.fromtimestamp(time.time())

now(), fromtimestamp () HBZRML T I\,
DRy FOHEREX now() LEMTIH, tz 518D D FH A,

classmethod datetime.now({z=None)

BEou— AV HRZEL %5,

F T2 a D5 tz B None THEDPIEESINTOARWEA, ZDXAY v FiE today() EEMETT
2. AIREZR DX time. time () XA LAR Y TRBLTHS ZENTE S, LD EVKETHRZIZ 124
LEF (BlZiE. 75w b 74— a5 C B gettimeotday () ZH4— b F 5 5EICIZATHER 2 LA
HHET),

tz 2% None TRWIGE., tz 1% tzinfo DV T I T ADA VARV ATRIFINIKZ ST, HEOHNE
KU tz DEA LY =V ITEMINET,

today () BEY utcnow() kDb ZOBEZMES HBHFELVWTT,

classmethod datetime.utcnow()
tzinfo 73 None THZHIED UTC OHNE X URAIZIRL £3,

ZDOXY v R now() ELTWETA, naive 72 datetime 7P =z 7+ LTHED UTC HiFEB
J A ZIR L £, aware 2I{ED UTC datetime & datetime.now(timezone.utc) ZFENH S
Y THETEET, now() dBMLTLIFEE N,

E&E: naive 72 datetime A 7Yz 7 MIZ L D datetime XYV v R TR —ALRFFHEE LTk
b B 7=, aware 7% datetime Z{#H > T UTC ORI ERTODIFELWTT, 2D/, UTC
TOREDRANERT A TP =27 + DIEKTIX datetime.now(timezone.utc) ZFE-UH T /HE
PHEREINE T,

classmethod datetime.fromtimestamp (timestamp, tz=None)
time.time () AR T & 572, POSIX XA LRAR Y FICHIET 20— AR HIF A EZR L £ 5, 4
7Y a DRI tz 5 None THBh, HHEINTVRWEE, XA LARAXYTETT9 M 74 —L40D
0 — ALk AMSB KRN E X, IREN DS datetime A 7Y =27 M naive b DT D 35,

tz % None THRWIEA. tz X tzinfo DV T I FADA VARV ATRINERS T, XA LAXY
TE tz DEA LY = VITEEINET,

BALARYTNT Ty b7 4 —20D C B localtime() X gmtime() THR—F I TV
i 2/ 2 7255, fromtimestamp () & OverflowError ZEM T2 2H b EF, ZOHFEIX
&< 1970 FFEH 5 2038 FICHIRS A TWET, F7 localtime() X gmtime() HRML 7=FRIZ
0SError ZiAM L% T, 52 90N XA4 222 TOMRICEENTWSIE POSIX & 27 AT,
fromtimestamp () &5 35 EWHLET, 0D, WORRIZZODXA LRAXY THHE—D
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datetime A 7Y =7 brIRBIEDPEIDIGET, utcfromtimestamp() EDH, TDXY v FD
DM ELWTT,

N—a ¥ 3.3 TAHE: timestamp 2377 v F 7+ — 4D C BI# localtime() % L <% gmtime ()
DV R— b T REDOHFD HNANTWIIGE. ValueError TIX72{ OverflowError Z#EHT 2 X 5
24D F L7, localtime () B L < gmtime() DU LKRET ValueError T3/ < 0SError
ZEHT LI ELL,

N—=Ta ¥y 3.6 TEHE: fromtimestamp() 1 fold Z 1 ITLTA VARV RAZRLET,

classmethod datetime.utcfromtimestamp (timestamp)
POSIX & A4 LAR Y I T 5. tzinfo 23 None D UTC TD datetime iRLET, (BEN 3
A 7Y =2 M naive T, )

RADARYTINT Ty b 74 —LI2EWF S C B localtime () THHR— L IN TV L HPHZER
TWBEEIIE OverflowError %, gmtime () MR UG EITIE 0SError Z#EH L E T, ZHUd
720 T 1970 205 2038 FICHIRE N TVWET,

aware 7% datetime 7Y =7 F&155ITIE fromtimestamp () ZWMEATL 2 EW:

datetime.fromtimestamp(timestamp, timezone.utc)

POSIX A#7' 5 v + 7 4 — AT, ZHUILLT ORI & FEfiT 3

datetime (1970, 1, 1, tzinfo=timezone.utc) + timedelta(seconds=timestamp)

BERRE, RTFEICEDORHFPH (MINYEAR 56 MAXYEAR % &A% 7F) BV R—FLE T,

EE:  naive 1% datetime A 7Y 27 MIZE K D datetime XV v FTu— A LRIEERH &
LTHfbn s 7o, aware 7% datetime 2o T UTC DKL Z2RTDIHFETLWVWTT, Z
DD, UTC TODHIFREDRA LARXRY TERT AT 27 b DIEHRTIE datetime.
fromtimestamp(timestamp, tz=timezone.utc) ZM-UHIFTHEIHRXNE T,

N—a ¥ 3.3 TEHE: timestamp 7T v b7+ —240D C B gntime () DY KR— +F2HDHIH
P HANTWIGE. ValueError TI3IR < OverflowError ZikMH S 2 K512 D £ Lz, gntime ()
DI LKICT ValueError TIE7R L 0SError k32 X512 D F L7

classmethod datetime.fromordinal (ordinal)
11 HLIHZRRL E328070 20 ABFEICHIES % datetime A 7Y =7 M 2IRLET,
1 <= ordinal <= datetime.max.toordinal() TRIFIUX ValueError EHINE T, BRI N
247V =7 FOKHE. 7. B, BIE<A 78I FTRTO T, tzinfo ld None £ o5 TWVWE T,

classmethod datetime.combine (date, time, tzinfo=self.tzinfo)
HfB e 52 iz date £ 73 =27 P FELL, REEID L 52 60T time 7727 e
FELWV, HLW datetime A 7T 27 VEIRULET, tzinfo 5IEDPEZ b0 BE. £DHEIZE D ED
tzinfo BMICERET 2DfEbNE T, 75 TRWIEGE, time 518D tzinfo BUENEDIE T,
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fFED datetime 7 7327 b d Td == datetime.combine(d.date(), d.time(), d.tzinfo)
DAL L F 3, date 2% datetime 7Y 27 bEoBE. FOD datetime 7Y =7 h DREIER
¢ tzinfo BRI NE T,

N—a 3.6 TEHE: tzinfo 5IBANEMSINE Lz,

classmethod datetime.fromisoformat (date string)
date.isoformat() B & U datetime.isoformat() D H J1EKX T, date string XT3
datetime iR L £7F,

BRI, ZOBBEROEROXFINEYR—-— P LTWET:

YYYY-MM-DD [*HH[:MM[:SS[.fff [f£f£f]]1]] [+HH:MM[:SS[.££fffff]1]1]]

ZIZT*x RO —XFII~vyFLET,

AR TOXY vy FIMEED ISO 8601 XFHIDOMX N 2K — P LTRVEREA - 2O X
YV v FiX datetime.isoformat () DWHEL T 27207230 DTT, &b E#EER ISO 8601
W EMT# Td % dateutil.parser.isoparse A3, H— KX—F 4 —%v & —I D dateutil
SHHAHET Y,

i)

>>> from datetime import datetime

>>> datetime.fromisoformat('2011-11-04")
datetime.datetime (2011, 11, 4, 0, 0)

>>> datetime.fromisoformat('2011-11-04T00:05:23")
datetime.datetime (2011, 11, 4, 0, 5, 23)

>>> datetime.fromisoformat('2011-11-04 00:05:23.283")
datetime.datetime (2011, 11, 4, 0, 5, 23, 283000)

>>> datetime.fromisoformat('2011-11-04 00:05:23.283+00:00"')
datetime.datetime (2011, 11, 4, 0, 5, 23, 283000, tzinfo=datetime.timezone.utc)
>>> datetime.fromisoformat ('2011-11-04T00:05:23+04:00")
datetime.datetime (2011, 11, 4, 0, 5, 23,

tzinfo=datetime.timezone(datetime.timedelta(seconds=14400)))

N— g v 3.7 TEM.

classmethod datetime.fromisocalendar (year, week, day)
FEHHTHEEIN ISO BOHMINIET 2 datetime B L 3, datetime ® HFTROWERDIE,
BHEDT 7 40 METHEHD ONE T, ZOBENT datetime. isocalendar() DM TT,

N—a v 3.8 Tl

classmethod datetime.strptime(date_string, format)

date_string WCHIG L7z datetime ZIBL £3, format 12 L7z o THEXXEfT SN E T,

AR EAMi T3
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datetime (*(time.strptime(date_string, format)[0:6]))

date_string ¥ format 2% time.strptime () TN TELWEER. ZOBEBDBRL X %2R
LT ZRWEEIZIZ ValueError ZXH L ¥ 3, BRAEFRMUIEET DY X MZOWTIE strftime()
& strptime() DIRBDEWV ZSRL T IV,

s o REEERLET:

datetime.min

RFATEZHDBE datetime T. datetime (MINYEAR, 1, 1, tzinfo=None) TT,

datetime.max
RETZ2H& DI LW datetime T. datetime(MAXYEAR, 12, 31, 23, 59, 59, 999999,
tzinfo=None) TJ,

datetime.resolution

FEL LR\ datetime 7Y 27 MEOER/NDZET, timedelta(microseconds=1) T3,
A VAR ADEME (FAHLDA):

datetime.year

MiE%Z &> MINYEAR 75 MAXYEAR ¥ TOETT,

datetime.month

HSifE% &de 1 225 12 FTOETT,

datetime.day
125260 ALFEICBIT2HEETOETT,

datetime.hour

in range (24) %7z L £3,

datetime.minute

in range (60) Ziii/z L 3,

datetime.second

in range (60) %iii/z L %3,

datetime.microsecond

in range (1000000) #iii/=L %3,

datetime.tzinfo
datetime A YA T 7 X tzinfo 5l LTHEZABNATI =7 Mz, [MbEINZL o7
BEIZIE None 1272 D £3,

datetime.fold
[0, 11 DEBELDTT, DR LT OERBOBERSFRRICHEDN TS, (#DEUMMIX, Zk
OO D ICKEINEER 2 L 2%, BIEOY —>® UTC 4 7+t v bHBUANZEHTHEA T2 & &
CRAELET, )0 (1) LV id. AUERETREENS 2 2OBZD S5 BORWS (BW) 2R
L%,

260 B8E T2



The Python Library Reference, V1) —X 3.10.13

N—a v 3.6 Tl

PR P SNTVLHEZUTIORLET:

HE R

datetime2 = datetimel + timedelta | (1)

datetime2 = datetimel - timedelta | (2)

timedelta = datetimel - datetime2 | (3)
datetimel < datetime2 datetime % datetime L IIRL E73, (4)

(1) datetime2 & datetimel 7> SR timedelta BEIL 7% O T, timedelta.days > 0 DHFERKA,
timedelta.days < 0 DHFEBENBH L 9, #HRIEZAND datetime EF U tzinfo BEZFRH,
AT datetime2 - datetimel == timedelta £ 7% D %3, datetime2.year % MINYEAR & D ®/h
X, MAXYEAR X D KREWEEITIX OverflowError 2SR ENE T, AJIH aware B4 7Y = 7
FOHBETH XA LY = VBIEREITbhEE A,

(2) datetime2 + timedelta == datetimel ¥72% X 57 datetime2 ZFHHEL $9, HRAI, FHRIZA
1D datetime FIU tzinfo BHEZFH. AJID aware 28 LTH XA LY —VEBEZELITbI
FHA. ZOERMEIZ datel + (-timedelta) L5FMTIEDH D TH A, 2B 51X, datel - timedelta 53
F =T —LRWHETS, -timedelta FEDA — N7 0 —F 3AEMLH 205 TT,

(3) datetime 225 datetime DIRFIIM /T DPHRF 2 naive TH D2, MTL D aware TH 25EIT
DAEFRINTVE T, R0 aware TH 5 —712 naive DHE. TypeError DIEHEINE T,

M5 H naive 2o, WAL b aware TRIL tzinfo BIEERDHE., tzinfo BHEERI A, HRIZ
datetime2 + t == datetimel TH 2 K I timedelta A7z bt D EFT, ZDLEXA
LY = VEBERFEITONEE A

W/ aware THEKR 23 tzinfo BUEZEOHE. a-b X a BL U b £ 7 naive 72 UTC datetime
ATV PCEBRLEPD LS LTITVWEY, HEMBRIIRL T - N7 -2 Sk
WZr%FRE, (a.replace(tzinfo=None) - a.utcoffset()) - (b.replace(tzinfo=None) -
b.utcoffset()) LR LITHRD £7,

(4) datetimel HWFZIE LT datetime2 & D bHIZRTHEI. datetimel 13 datetime2 £ H /M
Rshxd,

B D—TF55% naive TH D, b5 —FH aware DHE. HFHERBTHONDS & TypeError H3EH
INF T, HMLEETIE naive £ Y AKXV AL aware £ Y AR Y ZFEMIC 2 223D D FHA,

NSRS T & & aware T, FU tzinfo BUEZFOHE. tzinfo XA XN datetime 72T
BT ONE T, BRI A D aware THH, 2R b tzinfo BELFOBEAE. TIHMC
(self.utcoffset() THUFTZ %) z2hd UTC A7ty F25[WTHREL $7,

N—T g 3.3 TEHE: aware % datetime £ Y AX A ¥ naive 7% datetime £ ¥ A X ¥ ZADZEA
HETIE TypeError I EEHINE VA,

AR HEBESOHEBRT 74V DA77 M7 RLRAREKELRoTLES DZMIET 2729
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2. HHEHETF DS 5 =D datetime 77V =27 WV RRBZBMDF T = 7 S DHEITIE TypeError
PEMENET, L2rLARXNS, HEBEETFOS 5 —AD tinetuple() EBHEZFOHEITIE
NotImplemented 2NRENF T, D7 v 7iZk b, MEOHNA 7Y =7 MRS HKZHET S
Fy Y RAEEZTWET, £ THRWEE, datetime 779 =7 v e BRZBUDA T =7 +HiLtEg
Ihde, MBREETD == £721F 1= TROLED TypeError BEMIhET, BREOHAE. Th
ZH False £721F True ZIRL ET,

AVARYARXY v R

datetime.date()

FUCE, H. HD date #7927 b 2RLE T,

datetime.time()

[@ C hour. minute. second. microsecond KT fold Z#iD time A 7Y =7 F2IBEL % T, tzinfo
\& None T, timetz() dBMMLTLILE W,

N—=ar 3.6 TEHE: fH fold lZREND time A 7YV =7 MZav—EhxTd,

datetime.timetz ()

[f] C hour. minute. second. microsecond. fold £ X\ tzinfo JEMEFFD time 7V 27 F&IRL
T3, time() XV v RESBMLTL XN,

N—Yar 3.6 TEH: H fold lZIRXND time A7z Mzav—3nEx g,

datetime.replace (year=self.year, month=self.month, day=self.day, hour=self.hour,

minute=self.minute,  second=self.second,  microsecond=self.microsecond,

tzinfo=self.tzinfo, *, fold=0)
F—U—FoTHELLEBEOEZIRE., MUEMEL b datetime 77927 FE2IRLET, AV

NIRRT BREHZITHTIT aware 72 datetime & 7Y =27 b 5 naive 7% datetime A7 =7 + %
AT 57201, tzinfo=None Z{EETZ 2 dTEE T,

N— gy 3.6 TEM: fold 3IEBMXNE LT,

datetime.astimezone (tz=None)

tz ZF7C tzinfo B & LTHD datetime A7 27 P 2IRLET, HNBIURLT— & %
BUT, BYED self LAL UTC KA ZHRD, (2 IBIT 20—V REBLEZERT LS5ITLET,

b LEZXBNRGA, 2 & tzinfo DY T I FADA VARV ATRIFNUZESLT, A VARV AD
utcoffset() BXU dst() AV v Fld None ZIRLTIIR D EVA, b L self 2 naive ZHIX, B
ZHL VAT LDRA LY =V TRBEZRIL T,

FIBEEL (L <IE tz=None DY ) THUHINLIGE. SR T LD —NNVREA LY — U PEH
HDEA L=V REINE T, BHKD datetime 4 Y AKX Y AD .tzinfo BHEIZIX. OS 725
BgLY—v&ed 78y D timezone 4 Y ARV ADREINE T,

self.tzinfo A% tz DHFE, self.astimezone(tz) & self ICHFELL D ET, DD, date BLU
time XT3 FABIIITONE A, TITRWVWEE, BRIEZRA LY = tz 128 21— h LR
T, self LT UTC MR ZRT LS5 D £F, Zhid. astz = dt.astimezone(tz) & L7z,
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astz - astz.utcoffset() IZJ@H dt - dt.utcoffset() Y[R U date BX time ZH/HoZ & %
~LET,

BREA LY = FTI =22 b bz % datetime A 7Y =7 b dt \TBIML72WET T, HIFRRL 7 —
RANDFHEERITHI DS, dt.replace(tzinfo=tz) Zffio> T 72X\, HIZ aware 72 datetime
ATz N At PHEALY = FTI 27 FeRELALWET T, HNRRL T — X D22 iTh
RWDR B, dt.replace(tzinfo=None) %o T FX W,

T 7 AV bMD tzinfo. fromutc() XY v F%& tzinfo DY 77 I ATLEEZLT, astimezone() B
BIRRICEELRIEI TN TERT, 7 -DHEZMHAT I L. astimezone () ZUTD X 51
BELES:

def astimezone(self, tz):
if self.tzinfo is tz:
return self
# Convert self to UIC, and attach the new time zone object.
utc = (self - self.utcoffset()).replace(tzinfo=tz)
# Convert from UIC to tz's local time.

return tz.fromutc(utc)

N—Yay 3.3 TEH: tz hERATEEICZ D £ LT=,

N—a v 3.6 TEHE: datetime.datetime.astimezone() XY v K% naive 724 ¥ A& 2 ANt
LTREHEZ K51 F Lz, I AT 00— RREERBFEL WS e EEINE T,

datetime.utcoffset ()

tzinfo 2% None DA, None ZIR L. Z 5 TRWIEAIZIX self.tzinfo.utcoffset(self) ZRL
9, BREDHD None H2W0id 1 HUATDRE S ZHD timedelta A 7T 27 FOWTAhZIRE
NG EITIBIAN X L E T,

N—=Yay 37 TLHE: UTC A 7ty bHAPEATRITIIUIL SR WHIRDBHES 72D £ L,

datetime.dst ()

tzinfo »% None D¥ None iR L. £ 5 TRWHEITII self.tzinfo.dst(self) ZIRL ET, &
FHDOHAD None H LK IE. 1 HRIBOKZ X 2RO timedelta 7Y 27 POWVWTNHEIRI RV
BB HISN XL ET,

N—Pa ¥y 3.7 CTLHE: DST # 7ty b EATRIFIUIZ SR WHIRAELS 22D £ L e,

datetime.tzname ()

tzinfo 7% None DA None #iBL. Z 95 THWVWEHEIZIX self.tzinfo.tzname(self) #RL F
T, BEDRD None X FHNA T 27 FOWVWTALZIRILWGEAIZIEHINEZERL 5,

datetime.timetuple()

time.localtime() DIRT L D72 time.struct_time IR L 3,

d.timetuple () EZXRDOA L EffiTF:
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time.struct_time((d.year, d.month, d.day,
d.hour, d.minute, d.second,
d.weekday(), yday, dst))

Z ZT yday = d.toordinal() - date(d.year, 1, 1).toordinal() + 1IXZDED1H1H%
1Lt Z0ZOHDONMETY, RENDXTILD tn_isdst 77 71E dst () XY v FITfEo T
FEINET: tzinfo 25 None 2> dst () A% None %R FTHA. tm_isdst ¥ -1 WKHEINET; 25T
WS, dst() DR TRWEZIRT L tm_isdst 13 1 &) 5, 2NLANDOEHEICIE tn_isdst
30 WHRESNE T,

datetime.utctimetuple()

datetime 4 ¥ ARV A d P naive DEFEH, TDXY v FlX d.timetuple() LR L TH Y, d.dst
DIRFTHNEIZHDDH ST tm_isdst 25 0 [HEHI SN2 [T DBRLD £F, DST 28 UTC KRNI E
ZRIZTZERRLTHD £EA,

d 73 aware 725 72358, d 1& d.utcoffset () %5V T UTC RANZIER L E 4. 2 DIZIDS time.
struct_time ¥ L CIBREINE T, tm_isdst & 0 XA XN F T, dyear 25 MINYEAR b L < 1
MAXYEAR TH D, UTC RZINOFEIC X h il R FOFFAZ B Z 7255, OverflowError 2S%EH &
NBAREMEDH 2 Z L ITHER L TL X W,

E4&: Because naive datetime objects are treated by many datetime methods as local times,
it is preferred to use aware datetimes to represent times in UTC; as a result, using datetime.
utctimetuple () may give misleading results. If you have a naive datetime representing

UTC, use datetime.replace(tzinfo=timezone.utc) to make it aware, at which point you

can use datetime.timetuple().

datetime.toordinal ()

TRV ABICBI B HMAFEEZRL £F, self.date().toordinal() 2R LTI,

datetime.timestamp()

datetime £ Y AR Y AIZMIET 5 POSIX Z4 LARY THRUET, RO HIX time. time() TR
XN BEISE float T,

DAY v FTIE naive 72 datetime 4 YAX Y RAFu—ALKHe L, Y79y b7 +—2D C
BEE mktime ) ICHH > TEMEITWE T, datetime ZZL DT T v M7 % —24D mktime() & D
JRWEIH DEZ SR — b L TWVWE DT, @E2BEEDRLRCEILARRDORFLINI L, ZDXY v R
OverflowError ZiAH T 200d LU EE A

aware 7% datetime £ Y AX Y AWK L TIEMUTO XS IR EIFHEINE T

(dt - datetime(1970, 1, 1, tzinfo=timezone.utc)).total_seconds()

N— g v 3.3 TEM.

N—=Ya ¥ 3.6 TEHE: The timestamp () method uses the fold attribute to disambiguate the

times during a repeated interval.
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AR UTC B2 % £ T naive 72 datetime £ Y ARV Ap5HEE POSIX XA A AR Y 72 G
TV Yy FEHDERA, 77V 5 —2a VB ZOEME[oTED, YRATLDEXA LY =P
UTC ICRE SN TR o 7258, tzinfo=timezone.utc #5152 % Z & T POSIX XA A&
R THUGTEET:

timestamp = dt.replace(tzinfo=timezone.utc).timestamp()

L IXEZERA LRAR Y TRHETA I TEET:

timestamp = (dt - datetime(1970, 1, 1)) / timedelta(seconds=1)

datetime.weekday ()

HIEHZ 0. HEH%Z 6 ¥ LT, BHZEHTKEL £9, self.date() .weekday() R LT,
isoweekday () HBMLTLIZE W,

datetime.isoweekday ()

HIEHZ% 1, HEH%Z 7 e LT, BBHEBHETIRL £3, self.date().isoweekday() & Effi T3,
weekday () . isocalendar() HBML T X\,

datetime.isocalendar ()

year. week, weekday D 3 D TR X 17z named tuple iR L £F, self.date().isocalendar()
LEMTY,

datetime.isoformat (sep="T", timespec="auto’)

HEF% 1SO 8601 HEX TR LU FHTRLET:
e microsecond 5 0 TRHRWHEIE YYYY-MM-DDTHH: MM: SS.fff££f
e microsecond 75 0 DAL YYYY-MM-DDTHH : MM: SS
utcoffset () H None ZIBZ L WHHIZ, XFHDHZRAIZ UTC A7ty MBI NET:
e microsecond 7% 0 THRWEHEE YYYY-MM-DDTHH: MM: SS. ffffff+HH:MM[: SS[.ff££f£f]]
e microsecond % 0 DFEIL YYYY-MM-DDTHH: MM: SS+HH:MM[:SS[.ffffff]]

i

>>> from datetime import datetime, timezone

>>> datetime(2019, 5, 18, 15, 17, 8, 132263).isoformat ()
'2019-05-18T15:17:08.132263"'

>>> datetime (2019, 5, 18, 15, 17, tzinfo=timezone.utc).isoformat()
'2019-05-18T15:17:00+00:00"'

AT arD58 sep (F7 4N FTIE 'T' TF) E 1 XFDEAL—XT, MROFHIDHN &I
AoicBE»NE T, FilziE:
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>>> from datetime import tzinfo, timedelta, datetime
>>> class TZ(tzinfo):
"4 time zome with an arbitrary, constant -06:39 offset.”"""”
def utcoffset(self, dt):
return timedelta(hours=-6, minutes=-39)

>>> datetime (2002, 12, 25, tzinfo=TZ()).isoformat(' ')

'2002-12-25 00:00:00-06:39"

>>> datetime (2009, 11, 27, microsecond=100, tzinfo=TZ()).isoformat()
'2009-11-27T00:00:00.000100-06:39"'

ATy a VI timespec (3. B 2BMOKHOEROBEIEEL $T (57 4L P T 'auto' T
F)o UTOA—DZREEL TLIZE W,

e 'auto': microsecond B30 TH 2GE 'seconds' HFEL L, %I THRWVWIEAEIL 'microseconds'
ELIEDET,

e 'hours': hour % 2D HH EXTEDHF T,
e 'minutes': hour B minute % HH:MM OEXTED T T,
e 'seconds': hour . minute . second % HH:MM:SS OERTEDE T,

e 'milliseconds': 2 TCORANEEA LI, /NIGE_Ni% I VAU DIETE J, HH:MM:SS. sss
DEXTRHELE T,

e 'microseconds': £ TDORXI% HH:MM:SS.mmmmmm OERTEDE T,

AR BRASINZHRINDAALTIZZRL, YUIDETEIRET,

RIEZR timespec BI18UCIE ValueError B3HIF o 3

>>> from datetime import datetime

>>> datetime.now() .isoformat (timespec='minutes')
'2002-12-25T00:00"'

>>> dt = datetime(2015, 1, 1, 12, 30, 59, 0)
>>> dt.isoformat (timespec='microseconds"')
'2015-01-01T12:30:59.000000"

N— a ¥ 3.6 TENM: timespec 5IEDHEMENE Uiz,

datetime.__str__()

datetime 73 =27 b d IZBWT, str(d) I¥ d.isoformat (' ') FMTT,

datetime.ctime()

Hffs X ORI Z2 R I CTFHI 2R L 9

>>> from datetime import datetime
>>> datetime (2002, 12, 4, 20, 30, 40).ctime()
'Wed Dec 4 20:30:40 2002'
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HITCFHNIATID aware THA naive THhIL. XA LV —VIEHEEA FHA.

d.ctime () IEFRDOK L EffHiT3:

time.ctime(time.mktime(d.timetuple()))

CHDEMIC2 2 DIX, (time. ctime ) PRSI, datetime. ctime () WHEH EHIRW) F A
7470 C B ctime () 28 C FHECHEML TWE T Iy b 74— A ETTT,

datetime.strftime (format)
IR FH A FAIThlfl E iz, BB X ORZIZ2ERB S 2 582K L 3, BenEMuiEET
DY R MTOWTIE strftime() & strptime() DIRDEW 2B LTIV,

datetime.__format__ (format)
datetime.strftime() LEMTT, TACED, 74—y PFEAXFHV 771 OFR str.
format() ZffioTWVW53 ¥ ZIT datetime A7V 27 POERXTFHNZIEETEE T, ERXIEEFD
FERIRY R MIZDWTIR sirftime() & strptime() DIRBDEFEW 2SI L TLIZE W,

{FEA%: datetime

datetime A7 =7 +%&fESH:

>>> from datetime import datetime, date, time, timezone

>>> # Using datetime.combine()

>>> d = date(2005, 7, 14)

>>> t = time(12, 30)

>>> datetime.combine(d, t)
datetime.datetime (2005, 7, 14, 12, 30)

>>> # Using datetime.now()

>>> datetime.now()

datetime.datetime (2007, 12, 6, 16, 29, 43, 79043) # GMT +1

>>> datetime.now(timezone.utc)

datetime.datetime (2007, 12, 6, 15, 29, 43, 79060, tzinfo=datetime.timezone.utc)

>>> # Using datetime.strptime()

>>> dt = datetime.strptime("21/11/06 16:30", "/d/%m/%y H:%M")
>>> dt

datetime.datetime (2006, 11, 21, 16, 30)

>>> # Using datetime.timetuple() to get tuple of all attributes
>>> tt = dt.timetuple()
>>> for it in tt:

print(it)

2006 # year

11 # month
21 # day
16 # hour

(KDR=I1Z%iL)
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(RIDR=I D5 DREE)

30 # minute

0 # second

1 # weekday (0 = Monday)

325 # number of days since 1st January

-1 # dst - method tzinfo.dst() returned None

>>> # Date in ISO format
>>> ic = dt.isocalendar()
>>> for it in ic:

print(it)

2006 # IS0 year
47 # IS0 week
2 # IS0 weekday

>>> # Formatting a datetime

>>> dt.strftime("/A, Jd. %B %Y LI:%M/p")

'Tuesday, 21. November 2006 04:30PM'

>>> 'The {1} is {0:7d}, the {2} is {0:%B}, the {3} is {0:%I:%M/p}.'.format(dt, "day", "month",
—"time")

'The day is 21, the month is November, the time is 04:30PM.'

TIeH BHITIE. 1945 FFF T +4 UTC . ZALFEE +4:30 UTC 2EHL TWE 7 7H=RX YDA 7T —
NDRA LY —NERERAT S tzinfo DY TV I RABEHRLTVET:

from datetime import timedelta, datetime, tzinfo, timezone

class KabulTz(tzinfo):
# Kabul used +4 until 1945, when they moved to +4:30
UTC_MOVE_DATE = datetime(1944, 12, 31, 20, tzinfo=timezone.utc)

def utcoffset(self, dt):

if dt.year < 1945:
return timedelta(hours=4)

elif (1945, 1, 1, 0, 0) <= dt.timetuple()[:5] < (1945, 1, 1, 0, 30):
# An ambiguous ("imaginary") half-hour range representing
# a 'fold' in time due to the shift from +4 to +4:30.
# If dt falls in the <maginary range, use fold to decide how
# to resolve. See PEP495.
return timedelta(hours=4, minutes=(30 if dt.fold else 0))

else:

return timedelta(hours=4, minutes=30)

def fromutc(self, dt):
# Follow same wvalidations as in datetime.tzinfo
if not isinstance(dt, datetime):
raise TypeError("fromutc() requires a datetime argument")
if dt.tzinfo is not self:

raise ValueError("dt.tzinfo is not self")

# A custom tmplementation is required for fromutc as

(RDR=212HKi L)
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(RIDR=I D5 DREE)

# the input to this function is a datetime with utc values

# but with a tzinfo set to self.

# See datetime.astimezone or fromtimestamp.

if dt.replace(tzinfo=timezone.utc) >= self.UTC_MOVE_DATE:
return dt + timedelta(hours=4, minutes=30)

else:

return dt + timedelta(hours=4)

def dst(self, dt):
# Kabul does mot observe daylight saving time.

return timedelta(0)

def tzname(self, dt):
if dt >= self.UTC_MOVE_DATE:
return "+04:30"

return "+04"

FIZH T & 7= KabulTz OV

>>> tzl = KabulTz()

>>> # Datetime before the change

>>> dtl1 = datetime (1900, 11, 21, 16, 30, tzinfo=tzl)
>>> print(dtl.utcoffset())

4:00:00

>>> # Datetime after the change

>>> dt2 = datetime(2006, 6, 14, 13, 0, tzinfo=tzl)
>>> print(dt2.utcoffset())

4:30:00

>>> # Convert datetime to another time zone

>>> dt3 = dt2.astimezone(timezone.utc)

>>> dt3

datetime.datetime (2006, 6, 14, 8, 30, tzinfo=datetime.timezone.utc)
>>> dt2

datetime.datetime (2006, 6, 14, 13, 0, tzinfo=KabulTz())

>>> dt2 == dt3

True

8.1.7 time A7V bk

time 7Yz s ME (R—hA0) BFRAEEB LT, ORI ED HOHEEZIF, tainfo
FT =2 VN LBIEDORGE D £5,

class datetime.time (hour=0, minute=0, second=0, microsecond=0, tzinfo=None, *, fold=0)
ETOEIIEA 7> a > TF, tzinfo 13X None £721% tzinfo 7 I RADY TV FADA VARV RAITT
B2IEMTEET, D OFIBUIEET. UTD XS RHEHPICASRITNUIRD £EA:
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e 0 <= hour < 24,

¢ 0 <= minute < 60,

e 0 <= second < 60,

e 0 <= microsecond < 1000000,
e fold in [0, 1].

FIED Z S OHEIFINZ D 255, ValueError DIEHENE T, tzinfo DT 7 x L MED None TH
LMD T 7 + L MEE 0 TT,

Mrier s 2@tz rl£9:

time.min

RINTE=3HDEHW time T, time(0, 0, 0, 0) TI,

time.max

RHTEXBZRBIF L time T. time(23, 59, 59, 999999) T,

time.resolution
FLLARW time A 7Y 27 MEDER/NDET, timedelta(microseconds=1) TT DY, time * 7
Yz 7 MEOMAREEIZV R —F SN TORVDOTERLTLEZI W,

A VAR Y AR (FAH LD &K):

time.hour

in range (24) Z#i/zLE T,

time.minute

in range (60) Z{i/zLE 3,

time.second

in range (60) %7z L ¥ 9,

time.microsecond

in range (1000000) %7z L ¥ 3,

time.tzinfo
time AV AN T 7 RIT tzinfo 5L LTEZ N4 7Y 22 Mk, AbEINLL - EEI
¥ None 172D %3,

time.fold
[0, 1] DEBELHTT, #DIBELUHMPOERF OB IFRRICMEONE S, (DR UM, B
BOMDLDICKFIPEZRZ L &2, BHEDOY —>D UTC A7ty FDPBUANEEHTHEA T2 & =
CHRAELET, )0 (1) tWHHE, MUEBBTEREENIS 2 OBA0 5 50RWY (B\E) 2%
L/i?—o

N—3 g v 3.6 TEM.
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time A7 7 MiX time £S5 LOHKESR—FLTWT, a2’ b XDFEIORZNZ 758 a3 b &b
NEWEINFET, B RDOF A D naive THH, 5 H D aware DHEIZ, JHFLENTHON S &
TypeError AEHENF T, FMLLIKTIX, naive { YA XY A ¥ aware 4 Y AR ¥ AFFEMIck 5 Z 2k
HhHEHA,

SR & b aware TH D, FU tzinfo BEZFROHE. tzinfo IZEH X N datetime 7213 T
BOMTHONE T, HENRPMTE D aware TH D, £iRd tzinfo BEZFOHE. ETHRAIC (self.
utcoffset() THUFTE %) zhz2hd UTC A7ty bEGIWTHBLE T, BR2HY 5 LoLkEks s
ZANIDFTI 27 b7 RLAHKEL o TLES DR DI, time 77V =27 MRk 2BDA 7
Pz helBT A, HBHEETN == /20 1= THRVDPED TypeError PiEHINE T, HLEGHE T
M ==FklI 1= THIHE. THZN False £721F True ZIRLE T,

N—Y g 3.3 TEH: aware % datetime 4 Y AKX A ¥ naive 7% time 4 ¥ A X v ZADE(MLEETIZ
TypeError IXEH I NER A,

T — MEDARTIE., time A7 27 MIBICELARINE T,

N—Y a v 3.5 TEH: Python 3.5 AT, time 7 7Y =27 Md UTC THEREZET L 2B AREINT
WE Lz, ZOZEIHTL DI, TT7—DLe 3 E X 5., Python 3.5 THIFRXNE L7z, &FM
IZDWTIX bpo-13936 B L TL1Z2& W,

FoMDar o7 &:

classmethod time.fromisoformat (time_ string)
time.isoformat () DHHNERD S5 HD 1 DDEIX T, time_string \IHET 3 time ZRLET, B
HwHNZE. ZOBBUIRDERDCFHNZ Y R—F LTVET:

HH[:MM[:SS[.£f££f [f££]]1]] [+HH:MM[:SS[.£££££f£]]1]

AR OB EED ISO 8601 XFHN DM fEfZHR—F L TWabIITIE HBHFEFEA
AU time.isoformat () OWHAZEN L TEEINTVWET,

fAil:

>>> from datetime import time

>>> time.fromisoformat('04:23:01")

datetime.time(4, 23, 1)

>>> time.fromisoformat('04:23:01.000384")

datetime.time(4, 23, 1, 384)

>>> time.fromisoformat('04:23:01+04:00")

datetime.time(4, 23, 1, tzinfo=datetime.timezone(datetime.timedelta(seconds=14400)))

A= a 3.7 T
AYRRYARY v K

time.replace (hour=self-hour, minute=self.minute, second=self.second, microsecond=self.mi-

crosecond, tzinfo=self.tzinfo, *, fold=0)
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j\:_
g

V—FRE|IMTHRE LA ANDEZRE, FIUCHEZDD time A 7027 bPEIRLET, 7T—&XIZ
BZEHRITHTIC aware 72 time 7Y =7 F 5 naive 22 time A7V 27 P EAERT S0

2, tzinfo=None 2#$§ET A b TEF I,

ON—

T a v 3.6 TEN: fold FIBMBMENE LT,

time.isoformat (timespec="auto’)

1527

% IS0 8601 EATHRLARDXLTEFNDS>H 1 DR LET

e microsecond D3 0 THRWIEEILX HH:MM:SS.ffffff

e microsecond 5 0 DAL HH:MM: SS

o utcoffset() »3 None ZiRX 72V 5E, HH:MM:SS. £fffff+HH:MM[: SS[.££££ff]]

e microsecond 0 T utcoffset () H3 None %iR X725 H, HH: MM: SS+HH:MM[:SS[.f£ffff]]

* 7

EBE

> a YEIR timespec 1%, & 2BMOKHOERDOHZIEEL T (77 4L FTl& 'auto' T
TFOR—2ZFELTLEZE W,

'auto': microsecond 30 TH 25 E 'seconds' ¥HFEL LK, Z I THRWEEIL 'microseconds'
ELIEDET,

'hours': hour % 27D HH EXRTEDE T,
'minutes': hour BX minute % HH:MM OEZRXTEDH T 7,
'seconds': hour . minute . second % HH:MM:SS ODEXTEDE T,

'milliseconds': 2 TORKNEEAF T, /IMIE % I VYD TEF, HH:MM: SS. ss8
DEARTERHELET,

'microseconds': £ TDOR%I% HH:MM:SS.mmmmmm OERTED F T,

AR BRASINHRBINDAALTIZZRL, UIDETERET,

RIER timespec BI18UCIE ValueError B3HIF oM F 3,

IVE N a=E/ 4 PN G

>>>
>>>
'12:
>>>
>>>
'12:
>>>
'12:

from datetime import time

time (hour=12, minute=34, second=56, microsecond=123456).isoformat(timespec='minutes"')
34!

dt = time(hour=12, minute=34, second=56, microsecond=0)

dt.isoformat (timespec='microseconds')

34:56.000000'

dt.isoformat (timespec="'auto')

34:56'

N— a v 3.6 TEI: timespec 5IEABMXNE LI,
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time. _

time

time.__

time

time

time

_str__Q)

time A7 27 F t IZBWT, str(t) IX t.isoformat() LFHMTT,

.strftime (format)

IR B CFHIchlfl iz, RREZRBIT 2 XTI 2R L 55, ZeREMUEEFOV R P
DWTIE strftime() & strptime() DIRDEW ZZRL TS WV,

format__ (format)

time.strftime() LFMTT, ZAUTK D, 7x—< v FEARLFHNI T IV O str. format ()
BTV E X time A 7Y 27 POERXFHNEIEETEET, HERMLIFETOREEZRY X M
DWTIE strftime() & strptime() DIRBDEWV 2B TS W,

.utcoffset()

tzz’nfo %% None D&, None iR L. £ 95 THRWEIZIE self.tzinfo.utcoffset (None) %KL
o BHEDID None H2WE 1 HUTDOREZEZZHD timedelta 7V =227 FOVWTNPZIEE
fih‘fzﬁm JBISEEH L £ 9,

N—Pay 3.7 TLH: UTC A& 7ty FHAPHEATRITIIUIL SR WHIRHES 72D £ Lz,

.dst ()

tzinfo 7 None DYFH None B L., £ 5 TRWVWHAICIX self.tzinfo.dst (None) ZIRL FT, %
FHDHRD None L IE, 1 HRMDOKZXIZRD timedelta A7V =27 bOWTNLERI NG
AR L £ T,

N—=Tay 3.7 TLHE: DST A7ty b BEATRFNUIZSROHIRAELS D £ L7,

.tzname ()

tzinfo 75 None DIFH None ZiRL. £ 5 THRWVWIHAIZIE self.tzinfo.tzname(None) %R L ¥
T BEDRD None DXFHNA 7Y =27 bOWT 2RI L WHEITIHINZEH L £3,

{ERAF: time

time 7Y =7 b EAES

>>> from datetime import time, tzinfo, timedelta
>>> class TZ1(tzinfo):

def utcoffset(self, dt):
return timedelta(hours=1)
def dst(self, dt):
return timedelta(0)
def tzname(self,dt):
return "+01:00"
def __repr__(self):

return f"{self._ _class__._ _name__}("

>>> t = time(12, 10, 30, tzinfo=TZ1())

>>> t

datetime.time(12, 10, 30, tzinfo=TZ1())

>>> t.isoformat ()

(RDR=I1%i )
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(FiDR— 25 D %)

'12:10:30+01:00'

>>> t.dst()

datetime.timedelta(0)

>>> t.tzname ()

'+01:00"'

>>> t.strftime("}H:%M:%S %Z")

'12:10:30 +01:00'

>>> 'The is {:%H:%M}.' .format("time", t)
'The time is 12:10.'

8.1.8 tzinfo A7 TV~

class datetime.tzinfo

IDY T RFMBHE Y 7 2T, HHEA Y RAX Y ZETRETRVI L REKLE T, tzinfo D7
U5 A% EHE L. DAREDRA LY —VICHTABEREGRET 2 L512LTLEEW,

tzinfo (DEMKINEY 727 5 R) DA Y AR RAX datetime B time A 7P =27 bDav A b
FURCET DN TEET, BREOA TV 27 bTlR. T—2EEEZ0—INVRLNICBI 2D L
THRTBD, tzinfo A7 27 NI —ANKLD UTC 226DF 7ty b, XA LY — 2 DT,
DST A7ty b2, EEIhLHNBIORAA 7S 27 b2 o DHENTRI DDA Y v FERML
9,

BRY 77 IRER L. (DR d) iz datetime DX Y v RBMBEL T3 tzinfo DX
Vo REEETIZXHENRDD T, datetime TY 2 —VIE tzinfo DY TVRERY T2 5 2
timezone ZHML E 3, X UTC Z20dDHhdk7 A VA D EST & EDT O &L 57%% UTC 226D
BEE Nt 7y FeROoX A4 LY -V RREET,

pickle {LIZDOWT DR KR EREIH: tzinfo DY 727 7 RFF I BHELTHIETZrDTE 3
__init__ O XV v RERRERINRERD 2R A, 25 TRIFNI, pickle btT2ZIZTEEITHE
Z 5 < unpickle (kT2 Z LI TERVTL & 5o ZAUIEMAVRMAE S 5 DFERTH D, FEREMX
nanrdbLhFEEA.

tzinfo DEMKRINZY 77 5 A TIiE, UTOXY v FEFEETIHELDHD T, MEICEDRXY v K
DRE I DML, aware 72 datetime A TP 2V MBI DY T I TADA VARV AR ED X D IZ#
ISMIHKIFLE T, PiEDZHIX, B2 TEREL TR,

tzinfo.utcoffset (dt)

o—ALEEEO UTC 260471y b2, UTC 2o HAEZ2IEY L timedelta 7Y 27 T
BLUET, v—hLEED UTC OB H 2356, ZOEIZEICKD 5,

DAYy FiZ UTC 260471y b 5 ZRLTWVWETS, FIRR, tzinfo A 737 bH
XA LY =t DST BIEOWM A 2RI T 258, vtcoffset O IFENLDEFTEZIRERITNUIRD
FtA, UTC A7ty bBRHTH 255, None ZIRL ET, £ THRVEHICIEK, RENBHEIX
-timedelta(hours=24) 7> timedelta(hours=24) ¥ TD timedelta MAELEFER VLTI =
P TRINVERDERA (A 7y POREZIWEF 1T HEIDELSRINERD ERA) IZLAED
utcoffset () FEZ, BZOLIUTODZODI3 50— dbDITKRBETL & 5:
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return CONSTANT # fized-offset class
return CONSTANT + self.dst(dt) # daylight-aware class

utcoffset () 7% None ZiRE WG E, dst() b None ZIRL TEAh ¥ A,
utcoffset () DT 7 4L b DHEEIL NotImplementedError ZiEH L E5,
N—Pay 37 TLHE: UTC A 7ty FHAPHEATHRITIIUIL SR OWHIRDSHES 72D £ Lz,

tzinfo.dst (dt)
HIRR (DST) B1E%. class:timedelta # 7Y =27 FTIRL %3, DST WD ARIDIGE. None 231K
SINET,

DST AR TR WIHEITIE tinedelta(0) iR L ¥£3, DST 2VBRDHE. A 7 v M timedelta
A7 27 FPTRLET FEE utcoffset O ZBMULTLZE W), DST &7+t v FAH| A ATRE
BE. ZOMHEIE utcoffset ) HIRT UTC 6D A7ty MFBICME I TWS2H, DST %
TARNCEUS S 2 BEDRVIRD dst () Zf > THWEDEZLEIRVOTERL TLZI W, filz
X, datetime.timetuple() & tzinfo BMED dst() XYV v FEZMAT tm_isdst 7 77t v b
ENTVEHLES AWML, tzinfo. fromutc () & dst() XA LY =V %BET 2B DST 12k 3
EEPDHEZDE DD EMNET,

S X CHEIFE O S %2 ETFMELTWS tzinfo 37277 ADA VARV A tz ZULTOR:
tz.utcoffset(dt) - tz.dst(dt)

A3, dt.tzinfo == tz &TD datetime A 7 =7 b dt ICOWTHEIZFEUHREZRIRITIUIRS
BRVEWIRT, —BHZ2FoT0RIFAERD 8 A, IERIRELEEINT: tzinfo DY TV 5 AT
. ZoRKiFE A oY —ieBir 3 " EEELF 7+ v b (standard offset)” R L. FEDHPKRLIOH

E T IR R BICDOAMREFEL TWR S TIIR D 8 A, datetime. astimezone() DFEHEIZZ
DHEFIHKFLTVETH, BREMIET 2 ZENTEERA; ELLEERT 0B TRTI0EME
T, tzinfo DY TV FRATINEIRIET 2 Z LD TERVEA., tzinfo. fromutc () DFEHE A —
NZ A4 FLT, astimezone() WCHDHLOLFTELLKEMET 2 L5 CLTHEVERA,

FEAED dst() FHEIZ, BELIUTOZOD3bD—2IXUbDITRBTL & D:

def dst(self, dt):
# a fized-offset class: doesn't account for DST

return timedelta(0)

H LI

def dst(self, dt):
# Code to set dston and dstoff to the time zone's DST
# transition times based on the input dt.year, and expressed

# in standard local time.

if dston <= dt.replace(tzinfo=None) < dstoff:
return timedelta(hours=1)

else:

return timedelta(0)
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T4V bD dst () FEEEX NotImplementedError ZIEH L E T,
N—=a ¥y 3.7 CTLH: DST + 7ty b BATRIFIUIZ SR VHIRAEEL 2 D F L,

tzinfo.tzname (dt)

datetime 7 7Y =27 b dt WHIET 2 X4 LYV = A2 XFHTRELET, datetime €Y 2 —/LT
BXFHNBITOWTHHERLTELT, M2 ZERT 2 Vo BERERDE o< HD EE
Ao BIZIE, "GMT”, "UTC”, 7-500”, ”-5:00”, "EDT”, "US/Eastern”, ”America/New York” {34
TEMRIGEL R D £, XFINHBRAMDEGEIIE None ZIRLTLZE W, tzinfo DY T 7 TR
Tld. FHT, tzinfo 7 7 ANERRIZOWTEHARL TV AEHED X S51Z, EIhz dt OREDEIZ
Lo TRE ST ZELIZWGEDRD 570, XFIHETIRLRL XY v FeRoTWd I EITERL
TLEEW,

T 74D tzname() FEEX NotImplementedError kM L £73,

ITDXY v RiX datetime R time A7 =7 MIZBWT, AHDXY v FOBERH X N72BIZIG T THE
OCHENF T, datetime 7V =27 MIBEBZIEELTXY v NIZEL, time 7Y =2 MIGIEEL
T None XY v RIZIELE T, o T\ tzinfo DY T FRIBIFZ XY v NIZEE dt 2% None DHE
Y. datetime DFEXRZHT 2 X ICHBELRIFUIRD £HA,

None DS X N/GE. RERDISEFEZIRD 2DIE 7 7 ARFHERETT, PIRIE. D7 T AP tzinfo
JabareBfr b v nd e 2RFX IR, None 2HHEYITY, HHERDA 71y M 2RO
FAMMOFEB R VEGEEIE, B8 UTC A 7ty %R 372912 utcoffset (None) %5 & b o & {EF
PHLNEEA,

datetime 7Y =7 b datetime () XYV v FOINE L L TTRENZZIGE, dt.tzinfo & self ER LA 7
V7 MIBRDFET, T—YDERE tzinfo XV v FRIFOHEIROHAED | tzinfo XY v Fid dt.tzinfo
C oself DAL THZZLIMMIFLET, ZOMRE tzinfo XY v R dt Bu—hLEHETH 3 L fFRT %
DT, DRA LY =Y TDLATY 27 P DIRDZFENIOWTDALT 2ELH D 8 Ao

YTV IRATEH=N=F4 FFTHLERWV, $5 12D tzinfo DXV vy FBHH KT

tzinfo.fromutc (dt)
T 74N MD datetime.astimezone() FEIHETHIHENE T, datetime.astimezone() H HIEX
N75E, dt.tzinfo & self THH, dt DHNBLUKRAT— 213 UTC Rzl R L TW3 5D L
TRZXET, fromutc() DEINE, self Da—HVENZFE LW datetime 7 79 =27 b ERTZ L
WEDAMEBAF—Z R ANBBIETZ22212HD %7,

FEAYD tzinfo B 77 FATET 74N D fromutc() EErHBELZPERTEET, 7741
FOFEREF, BEA Ty FOXRA LY =2, R HRFEOMGICOWTRAL TWVWE XA A
. ZL T DST BATIRZIDFIC K o TRRZH/ATI R, WA B BVIENBRHBDTT, 774
NED fromute () EENPRTOHEITHLUTIELLHS 2B TERWE S RN FEERO (UTC
MHD) A7y M5 LTEINLREDHRRLNKFET 2 DT, ZHUIBUARY L BHIC
FoTREEZZENDDET, 77 4L bD astimezone() X fromutc() DFEEL, FERIIEHER: A
7%ty b DOZC E 1A 2RO H 258, HRHED ORIREZAER LRV d LULEE A,

I —DFEDHDI—RERE, 7740 D fromutc() DEZLILITO LS WCEMELFT:
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def fromutc(self, dt):
# raise ValueError error if dt.tzinfo s not self
dtoff = dt.utcoffset()
dtdst = dt.dst()
# raise ValueError if dtoff is None or dtdst is Nonme
delta = dtoff - dtdst # this is self's standard offset
if delta:
dt += delta # convert to standard local time
dtdst = dt.dst()
# raise ValueError <f dtdst is None
if dtdst:
return dt + dtdst
else:

return dt

XD tzinfo_examples.py 7 7 4 ML, tzinfo 277 ADHIHB VL Do#o TVWET:

from datetime import tzinfo, timedelta, datetime

ZERO timedelta(0)
HOUR = timedelta(hours=1)
SECOND = timedelta(seconds=1)

# A class capturing the platform's tdea of local time.
# (May result in wrong values on historical times in
# timezones where UTC offset and/or the DST rules had
# changed in the past.)

import time as _time

STDOFFSET = timedelta(seconds = —_time.timezone)
if _time.daylight:

DSTOFFSET = timedelta(seconds = -_time.altzone)
else:

DSTOFFSET = STDOFFSET

DSTDIFF = DSTOFFSET - STDOFFSET

class LocalTimezone(tzinfo):

def fromutc(self, dt):
assert dt.tzinfo is self
stamp = (dt - datetime(1970, 1, 1, tzinfo=self)) // SECOND
args = _time.localtime(stamp) [:6]
dst_diff = DSTDIFF // SECOND
# Detect fold
fold = (args == _time.localtime(stamp - dst_diff))
return datetime(*args, microsecond=dt.microsecond,
tzinfo=self, fold=fold)

def utcoffset(self, dt):
if self._isdst(dt):
return DSTOFFSET

RDOR=I 1% L)
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else:
return STDOFFSET

def dst(self, dt):
if self._isdst(dt):
return DSTDIFF
else:
return ZERO

def tzname(self, dt):

return _time.tzname[self._isdst(dt)]

def _isdst(self, dt):
tt = (dt.year, dt.month, dt.day,
dt .hour, dt.minute, dt.second,
dt.weekday(), 0, 0)
stamp = _time.mktime(tt)
tt = _time.localtime(stamp)
return tt.tm_isdst > O

Local = LocalTimezone()

# A complete implementation of current DST rules for major US time zones.

def first_sunday_on_or_after(dt):
days_to_go = 6 - dt.weekday()
if days_to_go:
dt += timedelta(days_to_go)

return dt

US DST Rules

This is a simplified (i.e., wrong for a few cases) set of rules for US
DST start and end times. For a complete and up-to-date set of DST rules
and timezone definitions, visit the Olson Database (or try pytz):
http://www. twinsun. com/tz/tz-1link. htm
https://sourceforge.net/projects/pytz/ (might not be up-to-date)

In the US, since 2007, DST starts at 2am (standard time) on the second
Sunday in March, which is the first Sunday on or after Mar 8.
DSTSTART_2007 = datetime(1l, 3, 8, 2)

# and ends at 2am (DST time) on the first Sunday of Nowv.

DSTEND_2007 = datetime(1, 11, 1, 2)

# From 1987 to 2006, DST used to start at 2am (standard time) on the first
# Sunday in April and to end at 2am (DST time) on the last

# Sunday of October, which is the first Sunday on or after Oct 25.
DSTSTART_1987_2006 = datetime(l, 4, 1, 2)

DSTEND_1987_2006 = datetime(1l, 10, 25, 2)

# From 1967 to 1986, DST used to start at 2am (standard time) on the last

oW OW oW W W W W™ W™ oW
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# Sunday in April (the ome on or after April 24) and to end at 2am (DST time)
# on the last Sunday of October, which is the first Sunday

# on or after Oct 25.

DSTSTART_1967_1986 = datetime(1, 4, 24, 2)

DSTEND_1967_1986 = DSTEND_1987_2006

def us_dst_range(year):
# Find start and end times for US DST. For years before 1967, return
# start = end for mo DST.
if 2006 < year:
dststart, dstend = DSTSTART_2007, DSTEND_2007
elif 1986 < year < 2007:
dststart, dstend = DSTSTART_1987_2006, DSTEND_1987_2006
elif 1966 < year < 1987:
dststart, dstend = DSTSTART_1967_1986, DSTEND_1967_1986
else:

return (datetime(year, 1, 1), ) * 2

start = first_sunday_on_or_after(dststart.replace(year=year))
end = first_sunday_on_or_after(dstend.replace(year=year))
return start, end

class USTimeZone (tzinfo):

def __init__(self, hours, reprname, stdname, dstname):
self.stdoffset = timedelta(hours=hours)
self .reprname = reprname
self.stdname = stdname

self.dstname = dstname

def __repr__(self):

return self.reprname

def tzname(self, dt):
if self.dst(dt):
return self.dstname
else:

return self.stdname

def utcoffset(self, dt):
return self.stdoffset + self.dst(dt)

def dst(self, dt):
if dt is None or dt.tzinfo is None:
# An exception may be sensible here, in one or both cases.
# It depends on how you want to treat them. The default
# fromutc() implementation (called by the default astimezone()
# implementation) passes a datetime with dt.tzinfo is self.
return ZERO

assert dt.tzinfo is self

RDOR=I 1% L)
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def

Eastern
Central
Mountai

Pacific

start, end = us_dst_range(dt.year)
# Can't compare naive to aware objects, so strip the timezone from
# dt first.
dt = dt.replace(tzinfo=None)
if start + HOUR <= dt < end - HOUR:
# DST is 1in effect.
return HOUR
if end - HOUR <= dt < end:
# Fold (an ambiguous hour): use dt.fold to disambiguate.
return ZERO if dt.fold else HOUR
if start <= dt < start + HOUR:
# Gap (a non-existent hour): reverse the fold rule.
return HOUR if dt.fold else ZERO
# DST is off.
return ZERO

fromutc(self, dt):
assert dt.tzinfo is self
start, end = us_dst_range(dt.year)
start = start.replace(tzinfo=self)
end = end.replace(tzinfo=self)
std_time = dt + self.stdoffset
dst_time = std_time + HOUR
if end <= dst_time < end + HOUR:
# Repeated hour
return std_time.replace(fold=1)
if std_time < start or dst_time >= end:
# Standard time
return std_time
if start <= std_time < end - HOUR:
# Daylight saving time

return dst_time

= USTimeZone (-5, "Eastern", "EST", "EDT")
= USTimeZone (-6, "Central", "CST", "CDT")
n = USTimeZone (-7, "Mountain", "MST", "MDT")
= USTimeZone (-8, "Pacific", "PST", "PDT")

e 3B X O EIRBE O S 230k L T2 tzinfo O¥ 72 7 ATIE, HREOBITO L 212, EHEERREDH
R FIEAEIC 2 EH 2 DTHERE LT L& W, BAEWRHIE LT, ®EE7 X U A4l (US Eastern, UTC
-0500) &2 %3, EDT & 3 HOE " HEH® 1:59 (EST) @ 1 2Bt L. 11 AORYOHEHD
(EDT @) 1:59 I T L ¥3:

UTC
EST
EDT

start

end

3:MM 4:MM 5:MM 6:MM 7:MM 8:MM

22:MM 23:MM O:MM 1:MM 2:MM 3:MM

23:MM O:MM 1:MM 2:MM 3:MM 4:MM

22:MM 23:MM O:MM 1:MM 3:MM 4:MM

23:MM O:MM 1:MM 1:MM 2:MM 3:MM
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DST DBt ("start” 54 >) T 0 —HLOERENE 1:59 225 3:00 ICREEF. ZOHICE 2:MM &b
STEROERBNIERE 2 X 2WVWD T, DST 2345% - 72 HIZ astimezone (Eastern) & hour == 2 7% 3
BRERTZEEH D EVA, Hle LT, 2016 FOEFAOBITTIEX. XD XS RER Ik £

>>> from datetime import datetime, timezone
>>> from tzinfo_examples import HOUR, Eastern
>>> u0 = datetime (2016, 3, 13, 5, tzinfo=timezone.utc)
>>> for i in range(4):
u = u0 + i*HOUR

t = u.astimezone(Eastern)

print(u.time(), 'UTC =', t.time(), t.tzname())
05:00:00 UTC = 00:00:00 EST
06:00:00 UTC = 01:00:00 EST
07:00:00 UTC = 03:00:00 EDT
08:00:00 UTC = 04:00:00 EDT

DST A&7 ("end” 4 ) T. BRZMEEMNBATOET: 0—H L OERBET, BEEXMELICKZ B
70 1 RREAFEL £ 9 2 ERHEORED 1 KETY, HETE. EREIKTI5HD UTC T
5:MM B0 Z M TF, B—H L OEEIE (FHED) 1:59 25 (KEHEKD) 1:00 ICHOEERI N
9, B—ANORNCZBIT S 1:MM XK TS, ZL T astimezone() 1 2 DDEEH &S5 UTC K % [H
L u— AL ORI T T, v =2V OREFOIR 2 02 B E 3, HEOFITiE. 5:MM B XU 6:MM
WO RO UTC FZNER S & b HERZNICE RS 2B MM s s £ 325, ZhLEiok
lld fold BMER 0 L. MBORBTIE 1 K LE T, BlRIE. 2016 FTOMARDBEITTIE, XD XS5 7%
ERICRD £

>>> u0 = datetime (2016, 11, 6, 4, tzinfo=timezone.utc)
>>> for i in range(4):
u = u0 + i*HOUR
t = u.astimezone(Eastern)
print(u.time(), 'UTC =', t.time(), t.tzname(), t.fold)

04:00:00 UTC = 00:00:00 EDT 0O
05:00:00 UTC = 01:00:00 EDT O
06:00:00 UTC = 01:00:00 EST 1
07:00:00 UTC = 02:00:00 EST 0O

fold BN ERIR BT D datetime 4 Y AR Y RAFHBIZBWTHELVWEAREINS Z L IFERELTLE
EW,

BERFRICBE S 2 EIE XX, HI/RIIC fold BMERMEET 2. timezone DMERAXNIzNAL TV v IR tzinfo
Y705 ZAp, ZDIIHOMNREZEZ RS tzinfo ¥ 727 7 X (EST (-5 REIOHNERIZE) OAZRT 7
Z 2%, EDT (-4 R OMARFEE) OAERT 77 R) ZEHAT2 e EMTEET, O X5 REKXZE
RTERWT TV =y alid, ZOEIBRFECI> TEETNETT,

BE:

zoneinfo datetime EY 2 —ZE (UTC 26 DIEEDEEA 71 v b 25 ) BARNIR timezone
772, (UTC ZA4A LY =V DA VARV RATH D) timezone.utc BEDRDH D 5,
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zoneinfo (& Python I& JANA BA LY =T =A== (ALY VTF=EARXR=2 LTHHS
NTVET) ZEATZDDOT, INEMES ZeERIATHE T,

IANA ZA LY =2 F—=ER—=2Z (LIXLIX tz, tzdata R zoneinfo EMEEND) X4 LY =V T —XRN—2
Wa—FRe 7 =22 LTED., 205 3tREEICDHT: 22 ORKRWLRGFFO v — 2 LRZIO /8
JEERLTVET, Bl?é?lﬁxc:;é&w LY =R, UTC A7ty b, EREONL—LOEE%
RS 3728, GRS T — X R—2ADEHF I E T,

8.1.9 timezone A7V k

timezone 7 7 A% tzinfo DY T I F AT, K4 VARV AX UTC »oDEEINA 7y P TERX
NIBZA LY = BRLTOVET,

CDIIADATY =27 M, —HFOSBRRZHICRLRZ A 71y b TV D, HHE (civil time)
WHESRR 2 ZAEARE E TG D X A Y — U EHRER T DI AR VWO THERL TS W,

class datetime.timezone (offset, name=None)

o— A%l UTC 0% S %FRT timedelta A 7T =27 b & offset SIBITIET LR TEWIF E
HFA, ZHU -timedeltaChours=24) 75 timedelta(hours=24) T TOMG%E & F 2 W#iFH I
FoTWHERLSTEEDERA, 25 TRWIGE ValueError DEHINE T,

name 5IBUINETEH D FH A, dULIBESINTHE, ZOMHIX datetime. tzname() XYV v FDIR
Dy L THONZXFHNITRITIUIRD T8 A,

N—a v 3.2 TEM.
N—=Pa Yy 3.7 TEHE: UTC A7ty "WTRMTRITINEZ SR OVHIRIEL b L7,

timezone.utcoffset (dt)

timezone £ Y ARV ADERIN- L ZIHREIN-EEEEZRL T,

dt SIBUFER SN E T, BDEIZ. v—A ALY UTC OEDICHEL timedelta £ Y ARV R
T3,

N—Ya v 37 TEHE: UTC 47ty bR TRITIIR SR VHIRES 72D £ Lz,

timezone.tzname (dt)

timezone £ Y ARV ADKER I NI FIHEESIN-EEMEEZEL £,

name DREERICE X SR - 72855, tzname(dt) I & > TIRX A5 name [ELLF ORI offset
DIE» HERINE T, offsel 73 timedelta(0) TH - 72HE . name & "UTC” 122D £5, 2Ll
NogE, "UTCEHH:MM' WS EXRDOXFFNCHE D, £+ 1F offset 2., HH ¥ MM ZZzhFh—
Ni®D offset.hours ¥ offset.minutes ZRIAL F3

N—T g 3.6 TEH: offset=timedelta(0) XXk o TEMINLILENE TSV —27 'UTC’ THDH
'UTC+00:00"' TEH D XA,

timezone.dst (dt)
HZ None ZiBL ¥,
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timezone.fromutc (dt)
dt + offset ZIRL 7, dt 5180Z tzinfo B self 1T > TW3 aware 7% datetime £ Y ARV
ATRFUIRD £E A,

UTwer o 2@ternL %73

timezone.utc

UTC %4 &Y' — timezone(timedelta(0)) TT,

8.1.10 strftime() ¥ strptime() DIRBZHFL
date, datetime, time * 7Y =27 MI2T strftime(format) XYV v FEVR— L, FLIERHT X
FH % BRI 72 A FH THEHI L TERL L TV E T,

WIZ datetime.strptime() 75 AX Y v FIFHMPRZNIMIGT 2 FEX TIN5 datetime A 7V =7
MEERLET,

To#EIZ strftime() ¥ strptime() EDELANADMEEEZRL TVWET,

strftime strptime

i A7V v 520 BRI | BESINLNET 2 FXTXFHZ HSUENT LT
o TFHNTES T 5 datetime ¥ 7Y =7 MTT 5

XYy FOM | 4 YVARYAXY v F 7 IARXY v ¥

¥

XY v R%ZFF | date; datetime; time datetime

DY TR

N A strftime(format) strptime(date_string, format)

strftime() ¥ strptime() OFEXI—F

MToY R ME 1989 C FHENERT 2 2 ToHFNRa— FT, HE C FEPHII R TORETEIELET,
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TeLIOT1T Bk fEF B AR
ha 0s—VOWH% % (1)
FPTRRL E 3 Sun, Mon, ..., Sat
(en_US);
So, Mo, ..., Sa
(de_DE)
%A 0y —LORH%HER (1)
RLET Sunday, Monday, ...,
Saturday (en_US);
Sonntag, Montag, ...,
Samstag (de_ DE)
YA BHZ 10 #RL L2 | 0,1, ..., 6
FHERRLES, 0D
HIEHT. 6 B tEH%
RLET,
%d 0 #7710 #EHTE | 01,02, ..., 31 (9)
LA oHIZE,
b oy — DA% % EiE (1)
B TRRL &Y. Jan, Feb, ..., Dec
(en_US);
Jan, Feb, ..., Dez
(de_DE)
%B 0y —LoA%HERR (1)
LET January, February, ...,
December (en_ US);
Januar, Februar, ...,
Dezember (de_ DE)
%m 0 #ed L7z 10 5T | 01, 02, ..., 12 (9)
FELZH,
%y 0 ¥ L7z 10 ERTHE | 00, 01, ..., 99 (9)
il L7z O L o4,
WY Pufg (4 #1) © 10 3R | 0001, 0002, ..., 2013, | (2)
HERLET, 2014, ..., 9998, 9999
YH 0 #s L7 10 T | 00, 01, ..., 23 (9)
U720 (24 FRfEIERED),
%I 0 #ed L7z 10 5T | 01, 02, ..., 12 (9)
A0 U7 (T2 REEIEREE ) ‘
98 Br—A® AM b L< (1), 3 8= 7~

¥ PM & &l 72 2 74
2R hET,

AM, PM (en_US);
am, pm (de_DE)
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C8Y T E D ER XN WEOLDBMOa— RBMEEEEEFNTVET, TNHDT X —XITTXT
ISO 8601 @ HAHEIWZHHIEL TWE T,

T LT | B fEFBI AR

7147

uG 1SO week(%V) O PLERERCE & T FfE RO 1SO 8601 | 0001, 0002, ..., 2013, 2014, | (8)
year TF ... 9998, 9999

%»u 1 ZABHZET 10 EEERFKL D ISO 8601 weekday | 1,2, ..., 7
T3,

o ECRAIOARH 245 L 35 150 8601 week T3 | 01, 02, ..., 53 (),
Week 01 1% 1 H4 HEZ&EAE T, (9)

INBH stritime() XY v Fe—fIMEHINGE. TRXRTOT Iy F 7+ —LTHHATES2DITIED
D EH A, ISO 8601 year ¥5E FH £ N ISO 8601 week F5E FI1&. EFED year B Xk ¥ week number FEETF &
HEMERD D R A FREEELEHVE VR ISO 8601 $5E T T strptime ) ZMMUH T &, ValueError
DPIEHESNET,

Python 13779 b 74 —2D C 54 77V D strftime() BERIHELTNT, 9y b 75—
WZDEEPRRZDEZIL DHZIHDT, P R— P EINZEFERNa—-F2EKIET7v b7+ — LT LITHEA
T3, FLOTI9 P74 —LTHR-PZINTVE 7+ —~v FMLBEEE R 2121, strftime(3) O F
FaXYFEBRLTLIEIV, ¥ E—-FSATVWEVWT x—< v MEEFOIRNSE FF v b 7+ — AT
BRHHET,

A= ay 3.6 T UG, %u BXU WV ABIMERE L,

SIS

KEEHITW S 2| d.strftime(fmt) X time Y 2 —)LD time.strftime(fmt, d.timetuple()) D &
SWCHIELE T, 77 LE2TOA T 27 MH timetuple() XV v FEHFR—-PLTWVWEIHITIEDD %
Ao

datetime.strptime() 275 AXY v RTIX, 77 #/L M#lX 1900-01-01T00:00:00.000 T3, HXZLF
HITHEI N> EDET 7 40 ML 55| ok TEE 3, *

datetime.strptime(date_string, format) (FRDOK & FHMTI:

datetime (*(time.strptime(date_string, format)[0:6]))

7272 L. datetime.strptime XHK—F L TWVW52 time.strptime ITIFMHMWV, BHRMBOHAMA P X A L4V —
A7y FOEWMD format I FENTVS L ZEREFT,

time 7Y =7 MZlE, ., H. HOMEDXR WD, ZhorE R - NE2F5 e TEFHA, HHEHER
- 72854, FiF 1900 ICEEHRZ SN, A HIZ 1 KEEHRIONET,

*4 1900 LWDT d im pti
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date A7V 27 M2, B, 9. B, ~A4 7 aRofErnzd, Zo0ERa—FE{E> et F
HFA. EEREMF 255, _ht’o@{u;’( OWEEHMIONE T,

FUEHT, HEORTr —LOXFEETRITER W Unicode 22— FRA ¥ b2 ELHAIFIN O D
Ty P74 —LEEFTT, HBT TV P74 —LTREEIVoka—FRA Y MIZOE TN
—FH. DT v b7 4 — LTI strftime B3 UnicodeError ZEM LD, ZDRb D ICZEXFHEIR L
72hTEhbLNEEA,

HER:

(1) EREFBEO Ty —VIKFET 20T, HAEICOWTADRET % & TRERITNETT, 74—
VR OIEFERRAT (BIZE 7 A/H/E” & 7 H/A/E) . Bhdesr—1roF 71z a—
T4 YTy a— FENK Unicode XFHEEL D LAERA (BIZIR. BEOR T —h
ja_JP 1ZolBE, 77 AN ML YaA—T 4 Y% eucIP | SJIS . utf-8 DWVWITIANIIKRD X T,
locale.getlocale() ZffioTHEOUr — LDy a—F 1 V7 2MHERLET) o

(2) strptime() XY v FiX [1, 9999] OHIFHDFEL ST 2 SUAENT T Z F 3, year < 1000 DOHiFH D
B 0 Ho i 4 HIOBFTRINIZRD 8 A

N—Tar 3.2 TEH: FiOAN—T 3 »Tld, strftime() XY v FiZ years >= 1900 DO #HipH D4
BLUDPIWAFEEATLE,

N—Tar 3.3 TEE: N—Yar 32 T3 strftime() XYV v FiZ years >= 1000 D HipHDER
Loz EHATL R,

(3) strptime ) XV v FeHifEbNTI5HE, Up FHET IO T 4 — L FOAITHEL, |1 f5E
FHEDONID LS IR N E T,

(4) time EY 2 —ILEEW, datetime EY 2 — WIS 550 K- LTVERA,

(5) strptime() XY v ReHHiclbNizGE, W tHETIE 1 D5 6 HToRFE2Z M. A2 S 0
HHINFET, % & CEEFBOFELCTE Ly POIIRTT (2IEE A, datetime €Y 2 —L DA 7
Pzl PERFRIEREINTVWEDT, ENTTHHRET),

(6) naive 7Y =7 b T, FEXa—F Yz BLF 2 3ECFINCES BRI SNET,
aware 7 73 =227 b TIERD X512k 5.

%z utcoffset() & +HHMM[SS[.ffffff]] RO XFIIcEH X hEF T, T I T, HH X UTC #
7%y bOREERT 2 HTOXFH, M & UTC 7ty bOREERT 2 HOCFF, SS &
UTC * 7ty O ERT 2 HioXTFF, f1fff Z UTC 7€y b~ A 7 uibeRT
6W®Y%WTTOi7kykkﬂiﬁ® TN ZX fEEEEF SN EIEE N, ATy b

DARMDIFEP TN 2T £££££F 0D SS OB EWEI N E T, HlRIX utcoffset() ¥
timedelta(hours=-3, minutes=-30) ZiRTHE. %z IEXFH| '-0330" WKEZMZI SN FE T,

N—=a > 3.7 TEE: UTC 47ty MG BRATRITINZZR SR WHIRDHE 22D £ L7z,

N—=Ya ¥y 3.7 TEH: fz HEETH strptime () XY v FIZEEI it 2iX, Koot L —&E
LCanyB UTC A7ty b CHEXET, HlXIE, '+01:00:00' X 1 FFEOA 71 v F 72 W fE
WENFET, MR T, 'Z2' ZET 2T '+00:00" 2ET L EIETT,

286 B8E T2



The Python Library Reference, V1) —X 3.10.13

%Z In strftime(), %Z is replaced by an empty string if tzname () returns None; otherwise %Z is

replaced by the returned value, which must be a string.
strptime () & %Z WWREDHEDAZZITFANET:

1. FHLTWA <> >orsy —)LIiZX 3 time.tzname DIFEEDH
2. N—Na— FEN/AE UTC F7zik GMT

2% b, HRIZFEATWSEEE IJST, UTC & GMT BERNRMETH D, EST XBZ 56 S EMREL
h E3, EIREOEEIX ValueError ZEH L £ 3,

N—=T a3y 3.2 TEH: %z IHETFH strptime () XV v FIZE X N8, aware 12 datetime 4
727 POMERENE T, IBDMED tzinfo l& timezone £ Y ARV AT/ oTWVWET,

(7) strptime() XY v K e IcHEONAEAE, YU & % FETIZ. BH LIE () HHEE SN B a0
BTOAMDNET,

(8) WU BXT %W L FERIC, %V IXHEH & ISO 4 (%G) A% strptime () OHFXXXFHNOHFTHHE SN
BIEETOAELONE T, %6 & %Y BEWCEESR AL H W L IZHIEFEEL T XN,

(9) strptime() XV v Frduzfibh s v &, FX %d, fm, BH, %I, %M, %S, %3, U, %W, %V TIFHEiTE D
FEETT, FX %y TRETERIILETT,

BE
8.2 zoneinfo --- IANA 1LY —>DHR—F

N—a v 3.9 TE.

Y —23—R: Lib/zoneinfo

zoneinfo EY 2 —/UE PEP 615 THE SNz, IANA DX A LY =V F—XR= %P K-+ LIBK
Wi R A L=V RERRELET, 77 4L M T, zoneinfo ZTATLDRA LY — 2T —ZHFH
ARETHINEFALET, YRATL2DXA LY =T —ZBPHHTERVES, 79477V PyPlicd 3
T 7 =AM R=T 4 =Dy 7 — tzdata ZRODITHHL T3,

BE.:

EDa—Jl: datetime Zonelnfo 275 A% T 2 XSGt ST — &2 time & datetime ZHEfl
L%,

tzdata Ny —Y CPython 277 RXB Y X—=IZEX o TAYTFYRAINTWVWBE T 7—A M N=FT 4 —D
Ry =V, XA LY = TF—=22HaG L. PyPl TRMEHh TV 5,
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8.2.1 ZonelInfo #{FRAT S

ZoneInfo I datetime.tzinfo MIRIEE Y 7 ADEMAENRFETH D, tzinfo IHHET 2 L 2MELT
WET, IVYAMTF TR, datetime.replace XY v R, datetime.astimezone XY v ROWF N THE
ELET,

>>> from zoneinfo import ZonelInfo

>>> from datetime import datetime, timedelta

>>> dt = datetime (2020, 10, 31, 12, tzinfo=ZoneInfo("America/Los_Angeles"))
>>> print(dt)
2020-10-31 12:00:00-07:00

>>> dt.tzname()
'PDT"'

Datetimes constructed in this way are compatible with datetime arithmetic and handle daylight saving

time transitions with no further intervention:

>>> dt_add = dt + timedelta(days=1)

>>> print(dt_add)
2020-11-01 12:00:00-08:00

>>> dt_add.tzname ()
'PST!'

These time zones also support the fold attribute introduced in PEP 495. During offset transitions
which induce ambiguous times (such as a daylight saving time to standard time transition), the offset
from before the transition is used when fold=0, and the offset after the transition is used when fold=1,

for example:

>>> dt = datetime(2020, 11, 1, 1, tzinfo=ZoneInfo("America/Los_Angeles"))
>>> print(dt)
2020-11-01 01:00:00-07:00

>>> print(dt.replace(fold=1))
2020-11-01 01:00:00-08:00

When converting from another time zone, the fold will be set to the correct value:

>>> from datetime import timezone
>>> LOS_ANGELES = ZoneInfo("America/Los_Angeles")
>>> dt_utc = datetime (2020, 11, 1, 8, tzinfo=timezone.utc)

>>> # Before the PDT -> PST transition
>>> print(dt_utc.astimezone (LOS_ANGELES))

2020-11-01 01:00:00-07:00

>>> # After the PDT -> PST transition

RDOR=I 1% L)
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(FiDR— 25 D %)

>>> print((dt_utc + timedelta(hours=1)).astimezone (LOS_ANGELES))
2020-11-01 01:00:00-08:00

8.22 7—%4V—2X

The zoneinfo module does not directly provide time zone data, and instead pulls time zone information
from the system time zone database or the first-party PyPI package tzdata, if available. Some sys-
tems, including notably Windows systems, do not have an IANA database available, and so for projects
targeting cross-platform compatibility that require time zone data, it is recommended to declare a de-
pendency on tzdata. If neither system data nor tzdata are available, all calls to ZoneInfo will raise

ZoneInfoNotFoundError.

Configuring the data sources

When ZoneInfo (key) is called, the constructor first searches the directories specified in TZPATH for a file
matching key, and on failure looks for a match in the tzdata package. This behavior can be configured

in three ways:
1. The default TZPATH when not otherwise specified can be configured at compile time.
2. TZPATH can be configured using an environment variable.

3. At runtime, the search path can be manipulated using the reset_tzpath () function.

Compile-time configuration

The default TZPATH includes several common deployment locations for the time zone database (except
on Windows, where there are no "well-known” locations for time zone data). On POSIX systems,
downstream distributors and those building Python from source who know where their system time zone
data is deployed may change the default time zone path by specifying the compile-time option TZPATH (or,
more likely, the configure flag --with-tzpath), which should be a string delimited by os.pathsep.

On all platforms, the configured value is available as the TZPATH key in sysconfig.get_config_var().

Environment configuration

When initializing TZPATH (either at import time or whenever reset_tzpath() is called with no argu-
ments), the zoneinfo module will use the environment variable PYTHONTZPATH, if it exists, to set the

search path.

PYTHONTZPATH
This is an os. pathsep-separated string containing the time zone search path to use. It must consist
of only absolute rather than relative paths. Relative components specified in PYTHONTZPATH will

not be used, but otherwise the behavior when a relative path is specified is implementation-defined;
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CPython will raise InvalidTZPathlWarning, but other implementations are free to silently ignore

the erroneous component or raise an exception.

To set the system to ignore the system data and use the tzdata package instead, set PYTHONTZPATH="".

Runtime configuration

The TZ search path can also be configured at runtime using the reset_tzpath() function. This is

generally not an advisable operation, though it is reasonable to use it in test functions that require the

use of a specific time zone path (or require disabling access to the system time zones).

8.2.3 ZoneInfo 75X

class zoneinfo.ZonelInfo (key)

X5 key TIANA &4 LY —VZI8E L. BRI datetime. tzinfo ¥ 72 R, Calls to the
primary constructor will always return objects that compare identically; put another way, barring
cache invalidation via ZoneInfo.clear_ cache(), for all values of key, the following assertion will

always be true:

a = Zonelnfo(key)
b = ZoneInfo(key)

assert a is b

key must be in the form of a relative, normalized POSIX path, with no up-level references. The

constructor will raise ValueError if a non-conforming key is passed.

key =T 27 7 ANNDBRODPSRVIEE, 2V AT 7 XX ZoneInfolotFoundError ZikH L
£9,

Zonelnfo 7 7 A2 DDRIDA VA NG I R—=PHH T

classmethod ZoneInfo.from_file(fobj, /, key=None)

file-like 7% = 27 b AET bytes (N4 F 1) —F— FTHVIT 7 4 L% d0.BytesI0 A7V =2
F) 25 Zonelnfo A7 ¥ =2 P EMELE T, ~RAVA IR ERRD HITHHA T =2 b
ERELET

The key parameter sets the name of the zone for the purposes of __str__() and __repr__Q).

ZDAYAMNIIZRTERLEATY 22 Mid pickle (b TEFHA (pickling ZZIR),

classmethod ZoneInfo.no_cache (key)

An alternate constructor that bypasses the constructor’s cache. It is identical to the primary
constructor, but returns a new object on each call. This is most likely to be useful for testing
or demonstration purposes, but it can also be used to create a system with a different cache

invalidation strategy.

Objects created via this constructor will also bypass the cache of a deserializing process when

unpickled.
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EE: Using this constructor may change the semantics of your datetimes in surprising ways,

only use it if you know that you need to.

RDYZAAXY w FHHR—PERTVET:

classmethod Zonelnfo.clear_cache(* only keys=None)
A method for invalidating the cache on the ZoneInfo class. If no arguments are passed, all caches

are invalidated and the next call to the primary constructor for each key will return a new instance.

If an iterable of key names is passed to the only_keys parameter, only the specified keys will be

removed from the cache. Keys passed to only_keys but not found in the cache are ignored.

E4&: Invoking this function may change the semantics of datetimes using ZoneInfo in sur-

prising ways; this modifies process-wide global state and thus may have wide-ranging effects.

Only use it if you know that you need to.

The class has one attribute:

ZoneInfo.key
This is a read-only attribute that returns the value of key passed to the constructor, which should
be a lookup key in the TANA time zone database (e.g. America/New_York, Europe/Paris or
Asia/Tokyo).

For zones constructed from file without specifying a key parameter, this will be set to None.

JEMR: Although it is a somewhat common practice to expose these to end users, these values are
designed to be primary keys for representing the relevant zones and not necessarily user-facing
elements. Projects like CLDR, (the Unicode Common Locale Data Repository) can be used to get

more user-friendly strings from these keys.

XFHIRER

The string representation returned when calling str on a ZoneInfo object defaults to using the

ZonelInfo.key attribute (see the note on usage in the attribute documentation):

>>> zone = ZonelInfo("Pacific/Kwajalein")
>>> str(zone)

'Pacific/Kwajalein'

>>> dt = datetime (2020, 4, 1, 3, 15, tzinfo=zone)
>>> f"{dt.isoformat () } [{dt.tzinfo/]"
'2020-04-01T03:15:00+12:00 [Pacific/Kwajalein]'
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For objects constructed from a file without specifying a key parameter, str falls back to calling repr ().
ZoneInfo’s repr is implementation-defined and not necessarily stable between versions, but it is guar-

anteed not to be a valid ZoneInfo key.

Pickle serialization

Rather than serializing all transition data, ZoneInfo objects are serialized by key, and ZoneInfo objects

constructed from files (even those with a value for key specified) cannot be pickled.
The behavior of a ZoneInfo file depends on how it was constructed:

1. ZoneInfo(key): When constructed with the primary constructor, a ZoneInfo object is serialized
by key, and when deserialized, the deserializing process uses the primary and thus it is expected
that these are expected to be the same object as other references to the same time zone. For exam-
ple, if europe_berlin_pkl is a string containing a pickle constructed from ZoneInfo ("Europe/

Berlin"), one would expect the following behavior:

>>> a = ZoneInfo("Europe/Berlin")
>>> b

pickle.loads (europe_berlin_pkl)
>>> ais b

True

2. ZoneInfo.no_cache(key): When constructed from the cache-bypassing constructor, the
ZonelInfo object is also serialized by key, but when deserialized, the deserializing process uses
the cache bypassing constructor. If europe_berlin_pkl_nc is a string containing a pickle con-

structed from ZoneInfo.no_cache ("Europe/Berlin"), one would expect the following behavior:

>>> a = ZonelInfo("Europe/Berlin")
>>> b

pickle.loads (europe_berlin_pkl_nc)
>>> a is b

False

3. Zonelnfo.from_file(fobj, /, key=None): When constructed from a file, the ZoneInfo object
raises an exception on pickling. If an end user wants to pickle a ZoneInfo constructed from a
file, it is recommended that they use a wrapper type or a custom serialization function: either

serializing by key or storing the contents of the file object and serializing that.

This method of serialization requires that the time zone data for the required key be available on both the
serializing and deserializing side, similar to the way that references to classes and functions are expected
to exist in both the serializing and deserializing environments. It also means that no guarantees are
made about the consistency of results when unpickling a ZoneInfo pickled in an environment with a

different version of the time zone data.
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8.2.4 EAHK

zoneinfo.available_timezones()

Get a set containing all the valid keys for TANA time zones available anywhere on the time zone

path. This is recalculated on every call to the function.

This function only includes canonical zone names and does not include ”special” zones such as

those under the posix/ and right/ directories, or the posixrules zone.

7FE: This function may open a large number of files, as the best way to determine if a file

on the time zone path is a valid time zone is to read the "magic string” at the beginning.

EFR: These values are not designed to be exposed to end-users; for user facing elements, appli-
cations should use something like CLDR (the Unicode Common Locale Data Repository) to get

more user-friendly strings. See also the cautionary note on ZonelInfo.key.

zoneinfo.reset_tzpath(to=None)

Sets or resets the time zone search path (TZPATH) for the module. When called with no arguments,
TZPATH is set to the default value.

Calling reset_tzpath will not invalidate the ZoneInfo cache, and so calls to the primary ZoneInfo

constructor will only use the new TZPATH in the case of a cache miss.

The to parameter must be a sequence of strings or os.PathLike and not a string, all of which
must be absolute paths. ValueError will be raised if something other than an absolute path is

passed.

8.2.5 Globals

zoneinfo.TZPATH

A read-only sequence representing the time zone search path -- when constructing a ZoneInfo

from a key, the key is joined to each entry in the TZPATH, and the first file found is used.
TZPATH may contain only absolute paths, never relative paths, regardless of how it is configured.

The object that zoneinfo.TZPATH points to may change in response to a call to reset_tzpath(),
so it is recommended to use zoneinfo.TZPATH rather than importing TZPATH from zoneinfo or

assigning a long-lived variable to zoneinfo.TZPATH.

For more information on configuring the time zone search path, see Configuring the data sources.
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8.2.6 FINCES

exception zoneinfo.ZoneInfoNotFoundError
Raised when construction of a ZoneInfo object fails because the specified key could not be found

on the system. This is a subclass of KeyError.

exception zoneinfo.InvalidTZPathWarning
Raised when PYTHONTZPATH contains an invalid component that will be filtered out, such as a

relative path.

8.3 calendar --- —fREVAB AL X —ICBET 2 EAEES

Y —Xd—F: Lib/calendar.py

CDEY 2—1F Unix D cal 7077 LDE58H L Y X—HNEITV, ZAUTMATHL ¥ X — 123
ZEWRBEBHLIRELET, BETEIALDOIL Y E=1T (2—u v OBHlIHE->T) HEHZEDLE
EFhrl. HEHEZEEOHE LTVWET, setfirstweekday() WS Z ¥ T, HIEH (6) MDOREH%
HADIEDICRET SN TEET, HNZRIFIEERHETE R 3, BET 2L LT, datetime
Y time BY 2 — LHBMMLTL XN,

CDEY 2 - VICERSINLBEL Y 7 23S L & — D DBED LIV A BEL2BE
AR HIHERICHER L 72 D% H > TVWET, ZHE TR TOHEOEBOIL Y E—2 o TWV3,
Dershowitz ¥ Reingold @A ”Calendrical Calculations” H® ”proleptic Gregorian” DA L ¥ X — DEFH
WKEBLET, ¥R EADFEE ISO 8601 OFEMEICED LN TWAME D IkbiLE T, 0 Fik 1 BC, -1 Fi
2BC. D&SIHEET

class calendar.Calendar (firstweekday=0)

Calendar 7Y =7 N 2AED £F, firstweekday (M THDIHE D OBHEZIEET2DDTT,
MONDAY %3 0 (77 4V ). SUNDAY 725 6 T3,

Calendar A7 =7 MIBEEINZ L VX —DFT—REEFET 21-DIHZ 20 D0DAY v R
PRELTVET, LI LEEEEZODDIIRELTVWERA, ZUIT 77 7 2ADHEHERDTT,

Calendar A ARV AWZIZLLTDOXY v KBHH £

iterweekdays ()
WHOMTE—BRAERT 54 7L — 2 EELET. 471 — Kb bE505 RO
firstweekday DRI F LR TCITAD £3,

itermonthdates (year, month)
year £ month (1--12) I3 254 7L =2 %2R L ET, ZDATL—XIZZDHDRTOH,
BIOZOAMBEZHIOHE ZOAPKRDoTZOHD S B, ORI 2D % 7 DI E L H
% (datetime.date A 7Yz b LT)IBLET,

itermonthdays (year, month)

Return an iterator for the month month in the year year similar to 7termonthdates (), but

294 B8E T2


https://github.com/python/cpython/tree/3.10/Lib/calendar.py

The Python Library Reference, V1) —X 3.10.13

not restricted by the datetime.date range. Days returned will simply be day of the month

numbers. For the days outside of the specified month, the day number is 0.

itermonthdays2 (year, month)
Return an iterator for the month month in the year year similar to 7termonthdates (), but
not restricted by the datetime.date range. Days returned will be tuples consisting of a day

of the month number and a week day number.

itermonthdays3(year, month)
Return an iterator for the month month in the year year similar to 7termonthdates (), but
not restricted by the datetime.date range. Days returned will be tuples consisting of a year,

a month and a day of the month numbers.
N—a v 3.7 TEM.

itermonthdays4 (year, month)
Return an iterator for the month month in the year year similar to 7termonthdates (), but
not restricted by the datetime. date range. Days returned will be tuples consisting of a year,

a month, a day of the month, and a day of the week numbers.
N— a ¥y 3.7 TEM.

monthdatescalendar (year, month)
year £ month ADHED VY A M ZRLET, HIIETEDD datetime.date 73 =7 b BR
2YRARMTT,

monthdays2calendar (year, month)
year T month ADEDV A+ ERLEFT, HZE2TEOOHAMNOBTFLBHAERIBTFOR I
MHIRBYALFTT,

monthdayscalendar (year, month)

year £ month ADBED Y A 2R L ET, BIZETEO2OHNOEFE» S5V X MTT,

yeardatescalendar (year, width=3)
HBEEINLFDT -2 E2BIVICAKIETRLE T, BENZEEIADOUSTDY X MTF, ADML
WBIRKT width » A (T 74V ME3 »H) 7T, EAR4ARVL 625 R D &lAIZ 1720
LT7TH»S%2D %3, £HIE datetime.date 773 =2 N TT,

yeardays2calendar (year, width=3)
FRESNFEOT — X Z2BLICA B TR LT (yeardatescalendar() ERBETT), HDY
2+ ORDBHN OB F EHDOBF DX TN D 3, Ao#HENOETOHEZErTT,

yeardayscalendar (year, width=3)
HBEINIFEDT —XEBBICHIETIRL £F (yeardatescalendar() [EETT ), HDY
A MO HMNOBFICEY 53, Ao#iADHEE e TY,

class calendar.TextCalendar (firstweekday=0)

TDIZIREITIVLAVTFRAMNDHI L YR —RERT2DIMHZFT,

TextCalendar 4 Y AR Y RIWIZLLTOXY v RHH T3
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formatmonth (theyear, themonth, w=0, [=0)
CEARDAHL YR —Z2EBAITOXTHITRELET, w LD HDHEZZZ S N T
X, ZNLEHRMRAEINET, | CEIDBBEDORRINZITHELERADZ I ENTEET,
setfirstweekday() XV v R Tty M ENZBEDRYIOHEHIHKFEL £3,

prmonth (theyear, themonth, w=0, l=0)
formatmonth() TIRENZVEARDOALV Y X—2HLFT,

formatyear (theyear, w=2, l=1, c=6, m=3)
m o755 —~FHOHL X -2 EBITOXTIITELET, ERDTIE w, I, ¢ id3Zh2
N, HEFoRRE, SFEOITHRKRVCAL ADBMOAR-ZADOBEEET 270D DTT,
setfirstweekday () XYV v KTy M ENLHEORYWIDOHEHIKFELE ST, ALYy X—2HT
ELRAIDFIZT T v b7+ —LIKFLE T,

pryear (theyear, w=2, I=1, c=6, m=3)
formatyear() TREINZ—FHOHIL X —ZHNILFET,

class calendar.HTMLCalendar (firstweekday=0)
ZOZZ7AFHTML DAL Y X —%ERT 2DIHRET,

HTMLCalendar £ Y AZX Y AWZIWZLLTFDOX Y v R0HH £F

formatmonth (theyear, themonth, withyear=True)
VEAZDOHALYX—% HTML O7—71r2 LTIRLE T, withyear DETHIUIAN v XIZiE
EHEENFE T, Z5 TRINIADERITTZIRHELNE T,

formatyear (theyear, width==3)
—EHDHIL X —% HTML ®7—7L2 LTRELE T, width O (F7 4L +TiE 3 TY)
B r A3 —ATICIND 2 Z2HEE L $9,

formatyearpage (theyear, width=3, css=’calendar.css’; encoding=None)
—EFDOHL YR —%—DD5%%% HTML R—Y ¥ L TRL £, width O (F7 L+ T
¥ 3 TH) IEM s Aoz —1TICND 20 Z24EELE T, css 3EONDZIRT—T 4 ¥ T ALKA4
LY — FDARTTT, ARANY = bEFBOROEIICTE72DI None ZET b TEET,
encoding WIIHNMES > a—F 4 Y VREELET (T 74NV P TRIRAT LT 74V FD
Ira—74Y7TY),

HTMLCalendar has the following attributes you can override to customize the CSS classes used by

the calendar:

cssclasses

A list of CSS classes used for each weekday. The default class list is:

cssclasses = ["mon", "tue", "wed", "thu", "fri", "sat", "sun"

more styles can be added for each day:

cssclasses = ["mon text-bold", "tue", "wed", "thu", "fri", "sat", "sun red"]
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Note that the length of this list must be seven items.

cssclass_noday

The CSS class for a weekday occurring in the previous or coming month.
N—= a ¥ 3.7 TE.

cssclasses_weekday_head
A list of CSS classes used for weekday names in the header row. The default is the same as

cssclasses.
N—a v 3.7 T

cssclass_month_head

The month’s head CSS class (used by formatmonthname()). The default value is "month".
N—a ¥ 3.7 TENM.

cssclass_month
The CSS class for the whole month’s table (used by formatmonth()). The default value is

"month".
N—a v 3.7 TE.

cssclass_year
The CSS class for the whole year’s table of tables (used by formatyear()). The default value

is "year".
N—= a ¥ 3.7 TE.

cssclass_year_head
The CSS class for the table head for the whole year (used by formatyear()). The default

value is "year".
N—=Y a ¥ 3.7 TEM.

Note that although the naming for the above described class attributes is singular (e.g.
cssclass_month cssclass_noday), one can replace the single CSS class with a space separated

list of CSS classes, for example:

"text-bold text-red"

Here is an example how HTMLCalendar can be customized:

class CustomHTMLCal(calendar.HTMLCalendar) :
cssclasses = [style + " text-nowrap" for style in

calendar.HTMLCalendar.cssclasses]

cssclass_month_head = "text-center month-head"
cssclass_month = "text-center month"
cssclass_year = "text-italic lead"
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class calendar.LocaleTextCalendar (firstweekday=0, locale=None)
Z D TextCalendar DY TV FATIFAVA I Z7 7R IIar—VHEZETIENTE, XY v FOIR
DIETHREHBEESN Ry — A DD R ET, Zour—Anzrya—74 ¥ 7e2quha
Wid. ARBHO A s X Fhlda=a—-Fe LTREINE T,

class calendar.LocaleHTMLCalendar (firstweekday=0, locale=None)
Z O HTMLCalendar DY 727 FATIREAYA M Z7 7R IIur —AHZ2ETIENTE, XYy FOIR
DETHRHBHMEES N R — LD DR ET, ZORT—ARTya—F 1 ¥ T2EG0HEE
Wid, ARBHO A -7 Fhlida=a—Fe LTREINF T,

AR: 5220075 RAD formatweekday() ¥ formatmonthname() XV v Fi&, —RFIICHTED
locale ZH8E X7z locale IZEBE L E 5, BIED locale 370 A 2RICHET 20T, ZHbHEAL Y R
‘%“7"@0&% D i'@__/bo

BT F A MPOAIL YR —=IZHLT, ZOEY 2 —UEZUTO &S BB REIATVET,

calendar.setfirstweekday (weekday)
HORYIOWEH (0 IZAMEH, 6 3HWEH) 23 E L ¥ 3, ER MONDAY, TUESDAY, WEDNESDAY,
THURSDAY, FRIDAY, SATURDAY Tk UF SUNDAY (3EH L#IEExnTwE 3, HlxiX. HEHZEDG
HICRET 5 & Eid:

import calendar
calendar.setfirstweekday(calendar.SUNDAY)

calendar.firstweekday ()

BRERESN TV SHEDORIOEHZKL £7,

calendar.isleap(year)

year DEFER S True . £ TRIFNL False ZIRL EF,

calendar.leapdays(yl, y2)
#HiPH (yl ... y2) FESNT M OMEDEBEZRLE T, 22Tyl R y2 WEERLET,

CoOBIE, HADEEHEZ X CHETHIELSEMEL 3,

calendar.weekday (year, month, day)

year (1970--...), month (1--12), day (1--31) THZ6N/-HOMEH (0 ZHREH) 2R L 73,

calendar.weekheader(n)

SN BHA 280Ny K2R LE T, n 3BEHZMFTRILZIHEL XTI,

calendar .monthrange (year, month)

year ¥ month THEEZINI-AD—HOEHYY HEZRL %73,

calendar .monthcalendar (year, month)
RHOAV Y X—2ATHTRLE T, #T0HEZE L. HOHEHEADHIZ0IZAD 3, Zheholid
setfirstweekday () TaE%Z L TWRWRD HEH» S D 5,
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calendar.prmonth (theyear, themonth, w=0, [=0)
month () BIBUC K o TRENZADH L VX =2 M LET,

calendar .month (theyear, themonth, w=0, (=0)
TextCalendar @ formatmonth() XYV v FEFMALT. G ARDHh L ¥ X—2EEITOXFH|T
BRLUET,

calendar.prcal(year, w=0, [=0, c=6, m=3)

calendar() BIFCIRENZ —EBOAIL VX —2HILET,

calendar.calendar (year, w=2, =1, c=6, m=3)
TeztCalendar @ formatyear() XY v FEFMHLT, 3%H» 5642 —FHDOI L ¥ X -2 EHITD
XFHITRL T,

calendar.timegm(tuple)
L YR — v BREBERECD, tine BV 2 —LD gmtime () BRI RONLERT X I L%
FIBUCHLD . 1970 ZHERE T2 Ky ZIRZIT POSIX =>a—7 4 Y7 THZ LREL T, MILT
% Unix XA LRARY 7OMERIRL T, EBRITIX, time.gmtime () ¥ timegm() 1ZBE N DB
T,

calendar EY 2 — LD TOTF—X@EHEFHATZ R TE LT

calendar.day_name

FfEOu 7 — L TOEH 2R TEAITT,

calendar.day_abbr

BUED v — NV TOREMS W -EH 2 &K SHSI T,

calendar.month_name
BEor s — L TOHDOHEZRTASITY, ZOMRINTEEOKRFIE->T, 1 H2BFD 1 THL
FTDT, BXH 13 H5HDIC month_name [0] BZEXFINIZD T3,

calendar.month_abbr
BFEOR sy — LV TOEMINT-A DL ERTESNITT, ZOEFNIEE DWHFIHE-> T, 1 HZHEF
D1TRLETDT, REH 13 H510D DI month_abbr [0] HZELFHNILD 5,

calendar.MONDAY
calendar.TUESDAY
calendar.WEDNESDAY
calendar.THURSDAY
calendar.FRIDAY
calendar.SATURDAY
calendar.SUNDAY
Aliases for day numbers, where MONDAY is O and SUNDAY is 6.

BE:

datetime EY a—Il time T a— L 2R F > 7-HeREHOA 7 27 MEAA VX —
Jxz—2Z,
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time €Y a—J)L KRNI EEE U 72 {BKHE D B EEE,

8.4 collections --- AT F+5F—4H

Y —2—R: Lib/collections/ __init__ .py

ZDEY 2—iE, WHD Python flARAA T Y T F dict, list, set, B tuple I3, Fikiza
VTF TR EELTVET,

namedtuple() | BAHITE 7 4 =V REFOXTINVOY 77 5 AZERT 57 727 VB

deque MC B} % append % pop ZEHIITRA S VA MNEDa YT+
ChainMap BRO~ vy Y 7DO—2D 2 —%2ERT 2HFRD T 7 X
Counter dict subclass for counting hashable objects

OrderedDict | HEMNBMEXNLIEFZELREST 2HEFOY 777X

defaultdict | 777 FVBEMOHL THRELRWVEZH/GT 28E0 777X
UserDict HEOY 77 7 M EHRICTIHEA T2 DT v 8

UserList VALDY 7275 2T Z2VRA AT 22 b DT w8
UserString XFHNDY 77 5 202 EHHRIZT E2XFINA TS =7 P DT v %

8.4.1 ChainMap A7z ¥V b+

N—Ya ¥ 3.3 TENM.

ChainMap 27 5 A, BEO~y ¥y 72 RR EMB L. —DOH e L TR DI fEhTngd, &
E70TV, FTLOWHEZIER L T update() ZEDERT I D DBENTT,

DI IRFAANEINERA—T RS IalL—bTR3DIHZ, 7L — MRIZERTE,

class collections.ChainMap(*maps)

ChainlMap ¥, BEOFHZHELZOMDO~ v ¥V 72 DT, =020, BEHARERE 2 —Z2/EKL £,
maps PIEEENR VR L, —DDOREFHENEZLNETHIL, FilnFz—2idpnd—2bl o<y
vy ebbET,

REDOy VY 7V A MREINET, 2OV R MNINTY v I T, maps BEERFE-TT7 7R
REHTEFET, ZhUNIREEDD A,

RRIZ MRSy V72X =2 RO 2 £ THEHmESELE T, MLT, EEAAL,. EH. HIFRIE
BHO= vy B T DOBBELET,

ChainlMap %, REO<y ¥V 7 2BRICL o THARAALE T, TILD, BEDOTy Y F7D—D0H
B ENB e, ZOEHEIL ChainMap RS NE T,

HEOHHEDAY v FIXNTHYR—-FENTVET, 5T, maps BIE, L 7arysxx b
ZERT 2 XY v R, BAIORy BV TUHNDITRTIZT 7R T 570D T 07 4 hHD £7:
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8.4.

maps
<Y IDA—FRT v TP TEBZYVRAINTT, ZDY R MNIBROICEEINL D HHEE
WKHEENZBDODIEICHATVET, TOAHNHE—DY —FXNERETHD, EEHL Ty
PRENBIEFERZEETCEET, ZOVYVAMNIBIZ—2U LDy YU 7 B2EATORITUIRD
THA,

new_child(m=~None, **kwargs)
LUy BV TIBEDA VARV ARFHORTOYy Yy 72 BMLbDEROHL
W ChainMap £ Y AR Y AZIRLET, m BIEESNLHGE il y By 70Y X oSk
BHER ISR D £ 9 BESI MR WA REORENHDLONE T, $748bb5 d.new_child() &
ChainMap({}, *d.maps) LMl D 5, ¥—V— FElMaEES NG E. ZhollLkoT
BESINT Yy BV TR RBEOFENEHINE T, TOXYy NI, TO~Yy Y ICLEER
MZ2ZeRMEEEHTEZ Y 7ar 7 A M 2ERT2DFbIE T,

N—Tay 34 TEHE: A7 a>DnslBBMENE L,
N—Y g 310 TEH: F—U—F5[8DIR—FrEIMINFE LT,

parents
BHEDA VAR Y ZADBRAIDT vy BV ZUNADTRTDO~ vy ¥ 72 E&DLH LW ChainMap %R
TIUNRT 4T, ZHERIIO~Y Y ¥r 7 2RED» HRIET O T, AMNX nonlocal
F—U—FZ RALENLZAD-T S HIE BTN E T, ZOMAHBNEE 7. AAA super()
BEICH TV E S, d.parents ~"DSMII ChainMap (*d.maps[1:]) L %FliTT,

ChainMap () DRENEFIZ. ¥y Y I7F T =27 M eRE»OIABEICHN I EETRES Z LITHER
LTLEEW,

>>> baseline = {'music': 'bach', 'art': 'rembrandt'}
>>> adjustments = {'art': 'van gogh', 'opera': 'carmen'}
>>> list(ChainMap(adjustments, baseline))

['music', 'art', 'opera']

I REO~ v Y 747 Y27 b oD 7-—HOD dict.update() OFEIH L & [ UIEFIZR
DET,

>>> combined = baseline.copy()
>>> combined.update(adjustments)
>>> 1list(combined)

['music', 'art', 'opera']

N—Y gy 39 TZHE: PEP 584 THEXINTWS | HETL |=HETOYR—FZ2EBMNL X
L7

Enthought #:® CodeTools »Sv 77— IZ&F N2 MultiContext 7 7 2 &, F=z—YHNDTRTD
Ty Y INDHEERAAETR-ITEAF TS arvERLEET,

Django ® 7 > 7L — M H® Context class &, AHLEHDOT Yy Y 7 DF = — > T,

=i
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o Nested Contexts recipe &, FXIAAZDOMOEEN RO~y BV T ICDABEHINE >, Fx—V
DIRTOYy U NHEREN L0, HillllT 247> a v i2hibEd,

o JEFICHML L Z2FAH LEH ANN—2 2 > @ Chainmap,

ChainMap OHlE L ¥
COHiITIR, Fx—rENk<y B 72RO RALTFEZRLET,

Python ONEERF = —> %2> I 2L — b T 500

import builtins

pylookup = ChainMap(locals(), globals(), vars(builtins))

I—PHEDa~ Y N4 V58 BIRAR. 77 40 ME. DIRICELXE 56

import os, argparse
defaults = {'color': 'red', 'user': 'guest'}

parser = argparse.ArgumentParser ()

parser.add_argument('-u', '--user')

parser.add_argument('-c', '--color')

namespace = parser.parse_args()

command_line_args = {k: v for k, v in vars(namespace).items() if v is not None}

combined = ChainMap(command_line_args, os.environ, defaults)
print (combined['color'])

print (combined['user'])

ChainMap ZHo THAR M ENZAYTHFA T2 I a2l — T 2588 — 2 Of:

¢ = ChainMap() # Create root context

d = c.new_child() # Create nested child context

e = c.new_child() # Child of c, independent from d

e.maps [0] # Current contexzt dictionary -- like Python's locals()
e.maps[-1] # Root context -- like Python's globals()

e.parents # Enclosing context chain —— like Python's nonlocals
dl'x'] = 1 # Set wvalue in current context

al'x'] # Get first key in the chain of contezts

del d['x"'] # Delete from current context

list(d) # All nested values

k in d # Check all nested values

len(d) # Number of nested values

d.items() # All nested items

dict(d) # Flatten into a regular dictionary

ChainMap 27 7 A&, HRBRIFF = — Y 2R L TUTVE T, BH (FXAALHIR) B3RO~y ¥y 7
KEHLTOARITWET, LAL, BEOWEZAALHIBRZEDRS, Fx2—VDFEWE A3 TROD o123 —%
T 397275 AR HBICERE T
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class DeepChainMap(ChainMap) :

'Variant of ChainMap that allows direct updates to inner scopes'

def __setitem__(self, key, value):
for mapping in self.maps:
if key in mapping:
mapping[key] = value
return

self .maps[0] [key] = value

def __delitem__(self, key):
for mapping in self.maps:
if key in mapping:
del mapping[key]
return

raise KeyError (key)

>>> d = DeepChainMap({'zebra': 'black'}, {'elephant': 'blue'l}, {'lion': 'yellow'})

>>> d['lion'] = 'orange' # update an existing key two levels down
>>> d['snake'] = 'red' # new keys get added to the topmost dict
>>> del d['elephant'] # remove an existing key one level down
>>> d # display result

DeepChainMap({'zebra': 'black', 'snake': 'red'}, {}, {'lion': 'orange'})

8.4.2 Counter A7V~

ERCHRELRBE T B T3 2y — BRI TVEST, HlZI:

>>> # Tally occurrences of words in a list

>>> cnt = Counter()

>>> for word in ['red', 'blue', 'red', 'green', 'blue', 'blue'l:
cnt [word] += 1

>>> cnt

Counter({'blue': 3, 'red': 2, 'green': 1})

>>> # Find the tem most common words in Hamlet

>>> import re

>>> yords = re.findall(r'\w+', open('hamlet.txt').read().lower())

>>> Counter (words) .most_common(10)

[('the', 1143), ('and',6 966), ('to', 762), ('of', 669), ('i', 631),
('you', 554), ('a', 546), ('my', 514), ('hamlet', 471), ('in', 451)]

class collections.Counter( [itemble—or—mapping] )
A Counter is a dict subclass for counting hashable objects. It is a collection where elements are
stored as dictionary keys and their counts are stored as dictionary values. Counts are allowed to
be any integer value including zero or negative counts. The Counter class is similar to bags or

multisets in other languages.

BRI, iterable 2 OBA BTSNz D . D mapping (AT U R) P HUIELEINET:
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>>> ¢ = Counter() # a new, empty counter

>>> ¢ = Counter('gallahad') # a new counter from an iterable
>>> ¢ = Counter({'red': 4, 'blue': 2}) # a new counter from a mapping
>>> ¢ = Counter(cats=4, dogs=8) # a new counter from keyword args

AVVEATI 27 VEIFHEDA VR =T 2 —AZRBEE T2, BELRVWERIIN LT KeyError
ZRHT2MAODIC0 ZIET VI ENDDHD 3

>>> ¢ = Counter(['eggs', 'ham'])
>>> c['bacon'] # count of a missing element is zero
0

AT IR ORRELTH, BREIVVEADPOLWMDBEIANER A, SERITED R IZIX, del Zffio
TL &N

>>> c[‘sausage'] =0 # counter entry with a zero count

>>> del c['sausage‘] # del actually removes the entry

N—a v 3.1 TEm.

N—ay 3.7 TEHE: Counter X dict DY 7752 LTEZOHANEZ #EF T 28RE2 MK L
F L7z, Counter A 72 =22 MINT 2BFAHEEDIHFZHER L £ 35, MEOIEFIXE T LOBEHAE T
BT ZBERZOHBRIEICHED, ZOBAEOHEE TICBWTERPHRT3IEFICZD 5,

AVVERATI 7 VIR TOFHEFETHHTESZ XY v FIZMAT, LTIRTEMDXY v i3
7]%\—— ]\ L‘(L\ij-o

elements ()
FTNFNDOERE, ZOHV Y FHOEEEIEDIETA T L—XERLET, BERIFEALLIE
BTREINE T, DRIEBOI VY I 1 KD, elements ) X ZNEEHL E7,

>>> ¢ = Counter(a=4, b=2, c=0, d=-2)
>>> sorted(c.elements())

[Ial’ |a|’ |a|’ |a|’ Ib‘, Ib']

most_common([n])
BbZ 0 n BREE, IV ERZ20VBDOR6DR VS DETIHICIEARZY A MZRLET, n DY
B XN 2D None THIUL. most_common () ZH T RZD FARTD BEEFRLET, FLWA
v Y OBEZIHANACH RSN E T

>>> Counter ('abracadabra') .most_common(3)
[C'a', 8, ('b', 2), ('r', 2)]

subtract( [z’temble—or—mapping] )
FED O dterable DEFRE 7213 mapping DERDGIDPNE T, dict.update () ITPTWVE TH,
AV P EBEMZZ0TIERLIGIEET, ANBEND, 0 RARKRD T,

B8E T2
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>>> ¢
>>> d
>>> ¢

Counter (a=4, b=2, c=0, d=-2)
Counter (a=1, b=2, c=3, d=4)
.subtract(d)

>>> ¢
Counter({'a': 3, 'b': 0, 'c': -3, 'd': -6})

N—Ya ¥ 3.2 TEM.

total()
By MOGERERETELE T,

>>> ¢ = Counter(a=10, b=5, c=0)
>>> c.total()
15

N— a ¥ 3.10 TEM.

EHEOHZEDRAY v FliZ, UTD 220DRAVy BRIV RIIW LU TERLZZIRZFBVETEDERE,
Counter A 77V =7 MZHHIHTEZ T,

fromkeys (iterable)
ZDTTARXY v Rl Counter 7Y =7 MAIEHEINTVERA,

update ( [itemble-or-mapping] )
BIZRDS iterable D57 Y M ENB D BD mapping (RH T VX)) PBMEINET, dict.
update ) IZPRTOVWE T, AV Y P REZMZ 2D TIIREMLUET, £, iterable 12X
(key, value) XD —7r YA TEIH, BROZ—Fr Y APKDOLNE T,

AUV RFTY 27 MEIEM, HaEE. ENEEDDDOROIEEREL (rich comparison) {HE 1% ¥R —
FPLET: == I=,<, <=, > >=, INHOHBIE, FELRVERZIV Y IR THR AR LET, T
7 bbH, Counter(a=1) == Counter(a=1, b=0) IFEZKRL T,

N—=Y a3 ¥ 3.10 TEM: JLFREL (rich comparison) HEAEM XL E Lz,

N—ar 3.10 TEH: FMIEICBWT, BELBRVWEREZI IV Y FBEXaTHI ARINDS LHITHk
DFE L7, 2»DOTlE Counter(a=3) ¥ Counter(a=3, b=0) FER 2 ARINTVWEL,

Counter A7 =7 W effolzk HrR—!

c.total() # total of all counts

c.clear() # reset all counts

list(c) # list unique elements

set(c) # convert to a set

dict(c) # convert to a regular dictionary
c.items() # convert to a list of (elem, cnt) pairs
Counter(dict(list_of_pairs)) # convert from a list of (elem, cnt) pairs
c.most_common() [:-n-1:-1] # n least common elements

+c # remove zero and negative counts

Counter A 7Y =27 M eflAGOETEEES (0 KO REVATY Y M 2FOoh v v &) ZIES70D WD
PORFHEEPRMBINTOET, MELEERZZAZTNOBEZRDOIV VY Z e MAEELIFRETZ2Z2I1TLD
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AVYRATY 27 b EHAGDOEET, HESGLNESIE. ThZehoh v hORREL RMEZEL £
T FirAFEZhZNDOAY > 2R LET, ZRZNOHERIFSNEAIY Y Mok AN 22T
T ETH. AT b2 0 LT OERIHE R SHD BRrE 3,

>>> ¢ = Counter(a=3, b=1)
>>> d = Counter(a=1, b=2)

>>> ¢ +d # add two counters together: clz] + dl[z]
Counter({'a': 4, 'b': 3})

>>> ¢ - d # subtract (keeping only positive counts)
Counter({'a': 2})

>>> c & d # intersection: min(clz], dl[z])
Counter({'a': 1, 'b': 1})

>>> ¢ | d # union: maz(clz], dlz])

Counter({'a': 3, 'b': 2})

>>>c==d # equality: clz] == d[z]

False

>>> ¢ <= d # inclusion: clz] <= d[z]

False

HIEMAES KOBEIL. 22h Y 2 ROIMERZES T ¥ ZpbDFRENDY a— Moy FTT,

>>> ¢ = Counter(a=2, b=-4)
>>> +c

Counter({'a': 2})

>>> -c

Counter({'b': 4})

N—a v 3.3 TEM: BIEME, BEIEBE, in-place DZEESEEOT R— FBEMENE LT,

AR oo RIIDLBE, HWBEITEAIV I EEOBBTRIEZDICHTINELE, LrL, fiof
ADEEZNEY T2 -7 — A2 RRBEICHRT 2PV IIREBEINTVET, Z0k5Kha—2
r—20Tcik 3 X512, ZOHTRIEROHFHFH & HMOFRICOVWTERL £ 3,

o Counter 7 7 ABKIEHEDY 727 5 AT, F—fHIZHIRIZD D £ A, HIEH YV P 2RITUT
HHZEEMLTOWETY, H7 4 — LV FIERDOSDZ2RE TEXT .

e most_common() XV v FAWERT2DIE, EMNERIAIEER Z 72T,

o clkeyl += 1 DEI4RA VL —RERETE, HOBIIHELZDIF BRLALIIEANTES T
T, Ko THE. FEVMNEE. MEBHEZ, ADENTR-FINTVET, ZHEFT I &,
B85 0 DfEZ A e HIJNZEFT update() & subtract() XY vy F KHEAFT,

o ZEEAXY Y FREDEZRD Z—RA 75 — AW L TOARTEINTVET, ATZESR 0 ITHEK
FTD, EDHOH T DAPERINE T, BHOFIRIEH D AN, HORIELE, 51&HE, K
PHE—FLTOWBIRENRH D FT,

o eclements() XY v RIZBEHOAY Y M2ERLET, 2T 0 2BV Y MEEHLET,
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Smalltalk @ Bag class o
Wikipedia @ Multisets DIEH,
C++ multisets OFIER R /2F 2— VU 7L,

BB ZHEESOHA Y Z D2 — X7 — XX, Knuth, Donald. The Art of Computer Programming
Volume II, Section 4.6.3, Ezxercise 19 S L TL 12X\,

GZONTEBZOREDDPORIZEZAONLREIOHERIZIZEESZ T NTHR LT 5121,
itertools.combinations_with_replacement () ZSBL T &V

map (Counter, combinations_with_replacement('ABC', 2)) # --> AA AB AC BB BC CC

8.4.3 deque ATV b+

class collections.deque([itemble[, mamlen] ])

iterable THRZHN2 T —=2H 5, FL deque #7327 % (append () Z2hoT) EdbAIC
FIHUE LU GRU £ 3, iterable PIEEINBWES, HiL WV deque 7Y =7 MAZEIZR D FT,

Deque ¥, AZ v 27 xa—%—fILLEbDTT (ZOAME Ty 7] 2EEIN, ZhiE
ldouble-ended queue] OAMEIEZTT ), Deque 125 &[5 3 append & pop HARET, AL v
RE—7TRXEVENLL, EH5DHAPHLIBEE 0(1) DT+ =< Y ATETTEET,

list A 7Y 227 N THRABOEERZERTEEZ I, ChEERLEEREOEECRLIhTED,
NERD 7 — X KRB ROI A R NBEEZTSTEZ S X 57 pop(0) % insert(0, v) 72X OEIETIX
AEVRFOLDIZ 0(n) DR PERBEELET,

maxlen PIEE SN o72 D None 72 o 72354, deque \IMEEDV A XEFTAKEL D ET, £5T
WA, deque DY A ZIFEE I NI ARICHIB XN E T, EIMHIBR X N7z deque DS
W25, FMLWERZEBNMT 2 & 2TEM L ERRD 72BN U720 & Ol 5 ERZBETHN
T3, EEXDHIR XN deque 1& Unix 1B 3 tail 7 4 VX LU RERERIREL 3, b oy o
¥ a ¥ tracking RFIIE o L ERIZITEER L I2\WT —&X 7 —)L (pool of data) 7 &b HEFITE,

Deque # 7Y =22 MIUTD XS XY v FZHR—FLTVET:

append (z)
z % deque DEHNZOIMAE T,

appendleft (z)
z % deque QLM DOIMZ ET,

clear()

deque 25T RTOEZTHIFRL, BXZ 0ICLET,

copy ()
deque DTV AV —ELERL T,

N—a ¥ 3.5 TEM.

8.4.
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count (z)

deque @ z IKHFLWEREZHZ LIFET,
N— g > 3.2 TEM.

extend (iterable)

A 7 7 7N 5| 8, iterable 2 518 5N 2 BEE%E deque DAEMNTEMUIRIRL 35,

extendleft (iterable)
A 77 7IVIEE¥K iterable 22 515 5N 2 EE%E deque DERMITEMULIERL £3, HE: Ehb
BINUEERIZ. 477 751 8OIER 2 i@k £3,

index(a:[, start[, stop] ])
deque WD ¢ ODFEZIELET (A VT v 7R start o4 ¥ T v 7 A stop DWikiti % & Lo iH
T)o BHID~ Y FRIBRTH. BOPLRVEEICIE ValueError ZHAEXEE T,

N—a ¥ 3.5 TENM.

insert (¢, x)
z % deque OB i ITHALET,

AL -oT, BXICHIBBEDDH % deque DE XD mazlen 22 255, IndexError WFRAEL
7,

N— g ¥ 3.5 TEM.

pop Q)
deque DAL SERE2 O EDOHIBRL, ZOEEERLE T, BEEPVEOBFAELEVWESIX
IndexError TFHEIVE T,

popleft ()
deque DEMPSEREZ O L OHIBRL, TOBEEFRLET, BERPVLOBFELERVWEAIZ
IndexzError BHEIVE T,

remove (value)
value DIRFNHNDZ DD EHIRL £F, BRILIRMND2 SRV WESIX ValueError ZiEH L
x5,

reverse ()
deque DEEF A L — KL L, None ZIRL F 7,

N—a v 3.2 TEM.

rotate(n=1)
deque DEREZRAT n A7 v 7RI ERIR—T— L ET, n PADEDOHEX, Flcu—7—
PLET,

deque BZETRWVWE X, deque 0 2H B —7— F$ 5 Z 2l d.appendleft(d.pop())
EFRIUT. deque Z e DFEIZB—7T—FF5Z X d.append(d.popleft()) R U TT,

deque 7Y =7 MIFAHLERAELED 1 oL TVES:
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maxlen

deque DIRAET, HRENTVRIFIUZX None TF,

N—a v 3.1 TEM.

Lz, deque &4 7 L —3 a ¥, pickle {t, len(d), reversed(d), copy.copy(d), copy.

deepcopy(d), in A FIC X 2 TWEDOME, d[0] D XS RHEFITKD

Z

EZRINY

ZHR—PLTVET, BRF

IC& 37 7R, WHOEZETIE O(1) TTH, HRESOEERTIE On) LELRDET, @dERT V&K
LT 7 ERAD7=DITIE, RODICY R 2o TL XV,

N—=Ta¥ 3525 deque i __add__(O, __mul__O, __imul__() ZHKR-rLX L7
f:
>>> from collections import deque

>>>

H*

d = deque('ghi')
>>>

H*

for elem in d:

print (elem.upper())

H

I

>>> d.append('j") #
>>> d.appendleft('f') #
>>> d #
deque(['f', 'g', 'n', 'i', 'j'D)

>>> d.pop() #
e

>>> d.popleft () #
e

>>> list(d) #
['g', 'n', 'i']

>>> d[0] #
g

>>> d[-1] #
i

>>> list(reversed(d)) #
['i', 'n', 'g']

>>> 'h' in d #
True

>>> d.extend('jk1') #
>>> d

deque(['g', 'n', 'i', 'j', 'k', '1'D)
>>> d.rotate(1) #
>>> d

deque(['l', 'g', 'h', 'i', 'j', 'k'D)
>>> d.rotate(-1) #
>>> d

deque(['g', 'h', 'i', 'j', 'k', '1'1)

make a new deque with three ttems

iterate over the deque's elements

add a new entry to the right side

add a new entry to the left side

show the representation of the deque

return and remove the rightmost item

return and remove the leftmost item

list the contents of the deque

peek at leftmost item

peek at rightmost item

list the contents of a deque in reverse

search the deque

add multiple elements at once

right rotation

left rotation

ROR=Y 125 )

8.4. collections --- AV FF+F—4H
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(RIDR=I D5 DREE)

>>> deque(reversed(d)) # make a new deque in reverse order
deque(['1l', 'k', 'j', 'i', 'h', 'g'D)

>>> d.clear() # empty the deque

>>> d.pop() # cannot pop from an empty deque

Traceback (most recent call last):
File "<pyshell#6>", line 1, in -toplevel-
d.pop()
IndexError: pop from an empty deque

>>> d.extendleft('abc') # extendleft() reverses the input order
>>> d
deque(['c', 'b', 'a'l)

deque DL 2K
ZDHITIX deque B o 7=k 47 Tu—F 2 BN LE T,

EXDHIR X7 deque 1 Unix 1B S tail 7 4 L RITHY T 280E R R L 3

def tail(filename, n=10):
'Return the last n lines of a file'
with open(filename) as f:

return deque(f, n)

deque AT 2007 un—Fik, GRERZEBMUEPSERETMO BT Z e TRILBMLZEHRED S —
FURARRET ST

def moving_average(iterable, n=3):
# moving_average ([40, 30, 50, 46, 39, 441) —=> 40.0 42.0 45.0 43.0
# https://en.wikipedia.org/wiki/Moving_average
it = iter(iterable)
d = deque(itertools.islice(it, n-1))
d.appendleft(0)
s = sum(d)
for elem in it:
s += elem - d.popleft()
d.append (elem)
yield s / n

TJUYRREYRAT Y a—7 & ANINA T L —R% deque KNS 2 Z 2 THETZ T, fHIZ. I
BOWKDHEERPDOALTL—Z0OMDHEINET, 204 T L —XHMEZ M LY]> 725513, popleft()
THRETEZET; 25 TRWVWEEIX, rotate() XYV v RTREZEEF I

def roundrobin(*iterables):
"roundrobin('ABC', 'D', 'EF') --> ADE B F C"
iterators = deque(map(iter, iterables))
while iterators:
try:
while True:

RDOR=I 1% L)
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(FiDR— 25 D %)

yield next(iterators[0])
iterators.rotate(-1)
except StopIlteration:
# Remove an exhausted tterator.

iterators.popleft()

rotate() XY v Fid, deque DA T 4 AXHIFROMEAEZIRELL 5, Hl 21, #iF7R Python EED del
d[n] 1 rotate() XY v FEREDIZ, pop TNZBEXEDOMELZH DL £ T

def delete_nth(d, n):
d.rotate(-n)
d.popleft()
d.rotate(n)

deque DA T A4 ADREIETH, FAKDO7 o —F 2 0EdT, ETHNRRZEHELY rotate() Ik oT
deque O E THRENZE T 6. popleft() THVWERZHIFRL 3, ZL T, extend() THLWVWERZ
BMLOL, ERZFICLES, 2O7 70 —F2RREAbDL LT, Forth AX A LDRX v 7 1,
2% D dup, drop, swap, over, pick, rot, BX U roll #HET 2D HHHETT,

8.4.4 defaultdict A7 TV~

class collections.defaultdict (default factory=None, /[, ])
HLUWEEEICD A 7Y 227 b RIRLE T, defaultdict IZMAABD dict 75 ADY T2 5 AT
T THEAY Y RO DT —N=F 4 FL, FEZAARFERA Y AR Y ZAZEE % O e DBML T
5, ZNLUIDRKEER dict 77 RALFUTTDT, ZITREHHALEE A,

1 DH®D5I8UE default_factory BYEDHIHETS, 77 4L M& None T, D D5 [EILF—
7—FEIbED, dict DAVR+F 7 RIEZ NG E L ARCRbhE T,

defaultdict A 7Y =7 MIEHED dict WMAT, UFOXY v REFEELTVET:

__missing__(key)
b L default_factory BMED None THIURX, TDXY v P& KeyError Bl %, key & 518
ELTHREZEFET,

b L defoult_factory BMEDS None THRWEE, TOXY vy FESIBULLTHOHEh, 5X25
ATz key WHIGT 27 7 4V MEZRML £, ZOMEIKX BEENIT key [THIS L TEER SN,
BREBIGRINE T,

b U default_factory OFEHDISNE RAE X EIGAEICIE. EEETZOFE FHNZHRTE T,

ZDXY v Pk dict 757 AD __getitem__() XV v RT, F—DFELED o IFEICLUT
XNET, HERIPHANEREZIEZOEEHIZLTH, __getitem__() 225D ZDF FHED
B2 DHINDPFEEL 5,

BB, __missing__ O & __getitem__ () DA DV ZEHEIIHN L THMUIHIH FHA .
EoTgetO) & HBEOFHELFMIZ, default_factory ZESDTIERLS T 741 b2 LT
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None ZRL £73,
defaultdict 77V =2 MILUTDA VAR ZAEREVR—FLTVET:

default_factory
ZOREME __missing _ () XY v FiZkoTHbLNET, THIFEETNEI VAN 7 RDE
158U ko THIAb X A, Z 5 TRIFAUL None 1T D ET,

N—=Ya ¥ 3.9 TLH: PEP 584 THEIN TV IAMEET (I)  EHEET (I=) BN hZ
L7,

defaultdict D{EAM

list % default_factory £ 32528 T, F—=HRT DI —F Y A% VA FOFEAHEIZ I V—-TT
EET, ¢

>>> s = [('yellow', 1), ('blue', 2), ('yellow', 3), ('blue', 4), ('red', 1)]
>>> d = defaultdict(list)
>>> for k, v in s:

d[k] .append(v)

>>> sorted(d.items())
[("blue', [2, 4]), ('red', [1]), ('yellow', [1, 31)]

INZNDOFXF—DPRYCELGLELLE Yo PV RCEEEEELERA, 20DV P
default_factory BIEANR T 24D 1ist o THBIMWIZER I N E T, list.append() #IEITH L
WY R MK s E T, F-PHEHRBELZGA . BEOSEEENTOIET (20 F— 1B
FTBVRAMHIED EF), £L T list.append() RIETHIOMEZ VYV A MZEMLES, 2077 =v27id
dict.setdefault() 2o 7ZE MR D DI D > ¥ TN THENTT:

>>> d = {3}
>>> for k, v in s:
d.setdefault(k, [1).append(v)

>>> sorted(d.items())
[('blue', [2, 41), ('red', [1]), ('yellow', [1, 31)]

default_factory % int 1§ 5 &, defaultdict & (D FFED bag % multiset D K 512) BREDOMZ L
FIERNAES Z e B TEEF:

>>> s = 'mississippi'
>>> d = defaultdict(int)
>>> for k in s:

dlk] += 1

>>> sorted(d.items())
[C'i', 4, C(m', 1), C'p', 2), ('s', 4]
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W20 2IRT int O FRIRZBEBT L7 ERELEMT 2 & D#E S TRIATTIEZE, 0 RS T HEH
BAEMT 27 2 XE M 2T

>>> def constant_factory(value):
return lambda: value
>>> d = defaultdict(constant_factory('<missing>'))
>>> d.update(name='John', action='ran')
>>> ! to "% d

'John ran to <missing>'

default_factory % set ICAXET 5 Z ¥ T, defaultdict vy M DEEEERIEZDICHHATZ Z 2T
TET:

>>> s = [('red', 1), ('blue', 2), ('red', 3), ('blue', 4), ('red', 1), ('blue', 4)]
>>> d = defaultdict(set)
>>> for k, v in s:

d k] .add(v)

>>> sorted(d.items())
[("blue', {2, 4}), ('red', {1, 3})]

8.4.5 namedtuple() HAEIfTET 74— LR ZFOXTILDT 72 ) EE

LRI E XTI, A TLOFD TR TOEAMCEREZEHI DY TT, IhisaSLT BEMHNLZa—FEE
F2E51CLET, BEOXIABHHINZEHRLEITHHHATE, BT 24 7y 72 20Rb
DICHHIZEF ST I 4 — VR 7RATEL LSRR ET,

collections.namedtuple (typename, field _names, * rename=False, defaults=None, mod-

ule=None)
typename ¥ W EHEID tuple DFT L WY T 7 I ARIRLET, HLWT T 7 7RI, tuple IZBITW»

BIINESL VT v IRARAT L =R FTRABEBHABIZLEZ 77 8RBTEZA T b 2fED
DIFENET, ZOHTT7FRADA AR RF, D2 YTV docstring (HA L BEHDA T
F79) . tuple DINAE % name=value EWVWIFEDV X P TERITHVLT WV __repr__() dFF-oTW
\i\j—o

ﬁ@ld_names x ['x', 'y'] DEIBRXFH DS —7r VAT, ﬁeld_names Wik, Kb b ic&EME
%% ZEASCE (whitespace) B XU/ 2 h v~ () TRUI-7XFFE2ET e b TEET, Hilzx
. 'x y R 'x, v TE

7R =227 (_) TZE 341 FRWT, Python ®IELWEAIF (identifier) 72 572 AT EMES
LTS 28N TELT, ELWVIEBAITFLE 717 7w b (letters), 85 (digits), 7 X —2a7
() ZEAETH, BERLT VX —RA7 TIHE SHHIR. class, for, return, global, pass, raise 78 ¥
L\Wo 7z keyword IXfEX FH A

rename DEDGE, TEYIL 7 4 — L FRIEEHNCHEEZ RILANICEEHRI SN E T, Ml
['abc', 'def', 'ghi', 'abc'] &, FHGFED def ¥, EHLTWVWB 7 1 —L FED abe DFREX
. ['abc', '_1', 'ghi', '_3'] KELINET,
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defaults 121X None H2WE T 7 )L MBED iterable TEETEE T, 77 4V MEEFFO7 4 —A K
WE7 7 40 MEZRERWT 4 — L R X DERAITSRRITINUIR SRV D T, defaults 3RDGITH BE
BucHEH N FE T, HlxiE, field names 23 ['x', 'y', 'z'] T defaults 2% (1, 2) OHFE, x 1F
WEDSIE, yIiZ 1 BT 740 b 2 E 2087740 bR ET,

L module BFEE SN TVIUL, LRITZXX LD module JBMIZ., HEESINLBEIIEEZIA
E3x2

LRI ERTINDA VAR RFA VAR VAT OFFERELRVOT, BET, @02 AL E
DAEVEMFHLIEA,

pickle {tZ ¥R — b T 2I12E, BT E X TVD T T ZEFKIX typename & [F CHFTOEEIZE D LT
AT D FH A

N—a ¥ 3.1 TEHE: rename DY KR— F2BIIHE L

N—=a ¥ 3.6 TLH: verbose ¥ rename 518 F—7— FERSIH <2 L%
N—a v 3.6 TEHE: module 5IEIBMEINE LTz,

N—a» 3.7 TEHE: verbose 518 Y _source BYEMHIFRE N E LTz,

N—= a Yy 3.7 TEH: defaults 518 ¥ _field_defaults B BIMENFE LT,

>>> # Bastic example

>>> Point = namedtuple('Point', ['x', 'y'])

>>> p = Point (11, y=22) # instantiate with positional or keyword arguments
>>> p[0] + p[1] # indexzable like the plain tuple (11, 22)

33

>>> X, y=p # unpack like a regular tuple

>>> x, y

(11, 22)

>>> p.x + p.y # fields also accessible by mname

33

>>> p # readable __repr__ with a name=value style

Point (x=11, y=22)

HHITE X TNIE csv R sqlited BV 2 —HRT X TADT7 4 =)L RICKHETZT 2 & 2122 THEF
T3

EmployeeRecord = namedtuple('EmployeeRecord', 'name, age, title, department, paygrade')

import csv
for emp in map(EmployeeRecord._make, csv.reader(open("employees.csv", "rb"))):

print (emp.name, emp.title)

import sqlite3

conn = sqlite3.connect('/companydata')

cursor = conn.cursor ()

cursor.execute ('SELECT name, age, title, department, paygrade FROM employees')
for emp in map(EmployeeRecord._make, cursor.fetchall()):

print (emp.name, emp.title)
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RTINLBEHELI=X Yy RIZIA T, BRI EZTVIEIODBIMAY vy R 200 EEZYRKR—FLTW
9, 74—V RZRLOEERRITZ-D1C,. XV y FHEBEBHRAR Y VX —Ra7TiEEH £9,

classmethod somenamedtuple._make (iterable)

BEfED sequence % Iterable 225 L WA Y ARV A%EDB T T AR Y v K.

>>> ¢ = [11, 22]
>>> Point._make(t)
Point (x=11, y=22)

somenamedtuple._asdict ()

T4 =V FZEMIET2EICT Y VY 7T BA3H LW dict ZIRLET:

>>> p = Point(x=11, y=22)
>>> p._asdict()
{'x': 11, 'y': 22}

N—=Tar 3.1 TEH: @ED dict DRODIZ OrderedDict ZRT LS D FL7=,

N—=Ta Yy 3.8 TEHE: collections.OrderedDict T/ dict ZiRT K512/ D ¥ L7z, Python
3.7 AR, B O ETIHES RIS N TWET, OrderedDict R DREZ V72 WIHEIE. /R
% OrderedDict(nt. _asdict()) BICF » X P LCHEHT AL 2HERLET,

somenamedtuple._replace (**kwargs)

FESNT7 4 =V FZH UWETE SRR 72, FILWARINEX T L 2o TRLET:

>>> p = Point(x=11, y=22)
>>> p._replace(x=33)
Point (x=33, y=22)

>>> for partnum, record in inventory.items():
inventory [partnum] = record._replace(price=newprices[partnum], timestamp=time.

—now())

somenamedtuple._fields
T 4=V RZHEYRAMILEZTLTT, WA (introspection) L7z b, BIEOARINE XLk D ¥
WHT L WAHTD & X TV BRI R T T,

>>> p._fields # view the field names

'X', |y|)

>>> Color = namedtuple('Color', 'red green blue')

>>> Pixel = namedtuple('Pixel', Point._fields + Color._fields)
>>> Pixel(11, 22, 128, 255, 0)

Pixel(x=11, y=22, red=128, green=255, blue=0)

somenamedtuple._field_defaults
7 4 =V REDLT T 4V MEANDM G E ROFETY,
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>>> Account = namedtuple('Account', ['type', 'balance'], defaults=[0])
>>> Account._field_defaults
{'balance': 0}

>>> Account ('premium')

Account (type='premium', balance=0)

XFHNHKEN S N AR 2 o THRATOE X A BHEZIIE T 5121% getattr() BEHVET:

>>> getattr(p, 'x')
11

TE T AR & X TTEET 5121d, *+ HET (double-star-operator, tut-unpacking-arguments TaifA
LTVWET) ZfVET, -

>>>d = {'x': 11, 'y': 22}
>>> Point (**d)
Point (x=11, y=22)

T & X T NEE D Python 7 7 A D T, AL THEEZEBIMLZDEET Z2DIIAESTT. XOHIT
BEITEEAT 4 —L F e FEEED print format ZBMLTWET:

>>> class Point(namedtuple('Point', ['x', 'y'])):
__slots__ = Q)
Q@property
def hypot(self):
return (self.x ** 2 + self.y ** 2) ** 0.5
def __str__(self):
return 'Point: x= y= hypot= " % (self.x, self.y, self.hypot)

>>> for p in Point(3, 4), Point(14, 5/7):
print(p)

Point: x= 3.000 y= 4.000 hypot= 5.000

Point: x=14.000 y= 0.714 hypot=14.018

IOV T 7T A __slots__ DX I N%EELy PLTWET, ZHUTE D, £V RE U RAFEEDIER E
LTV FHAERELI FEODIERIBE T,

V777 2LEHMLV T 4 — AL FZBMT2DRIEEHELTVWERA, RbDIZ, FHLLWARIFEX I 1vEe
_fields BIEERITICIER L T Z&E W

>>> Point3D = namedtuple('Point3D', Point._fields + ('z',))

_doc__ 74— NVFREHERATEIILE TR Y JRA M) VIR HRARTAXTH I DHRET:

>>> Book = namedtuple('Book', ['id', 'title', 'authors'])
>>> Book.__doc__ += ': Hardcover book in active collection'
>>> Book.id.__doc__ = '13-digit ISBN'

>>> Book.title.__doc__ = 'Title of first printing'

>>> Book.authors.__doc__ = 'List of authors sorted by last name'
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N—=Tay 3.5 TLHE: BERYy ZRA M) Y IREXALAREICR D F L7,

BE:

o HBEIfTEXRINICHE L ¥ M EBINT 2 HEICOWTIE, typing. NamedTuple 2SR L TL 72X W,

class ¥F—V— FEfo I N Iz Eb MBI TVWET:

class Component (NamedTuple):
part_number: int
weight: float

description: Optional[str] = None

o XTNTIFRL, HELZD LI LALLEARERARIZMEZER T 5121d types. SimpleNamespace ()

ZBIL TSN,

e dataclasses B 2 —Li, EMEINBZFHA Y v FELI—VF—ER I 7 AICHINGEMT 3729

DFaAL—XPHBERELTHET,

8.4.6 OrderedDict A7 TV ~

JEFAT & FFEFITEBOFED X 5T, EFHREICEGFRT 2 EBMOEESH D 3, HAAAD dict 77
ZHHEANEF 2L L TH HEEE (ZOH L WIRZ W0 E Python 3.7 THRAEXNZ LSk D ELL) 2
BLESERoTE, HFMEFHFEOREEIENE L,

WEEERSTWD dict £ DED:

BWEOD dict IIAISAFIZIAWTWS X5 IZ&FH SN E L, fHAIERF OBEPHNI—DXTT,

OrderedDict EW A~ ZEEIEIZEWT WS XD ICEKETEINE L7z, ZERIRIR, KGN OME, B
BEDART  —< Y REZZDRTT,

OrderedDict D 7)Y X LE, SHBERUWAREZNHEE dict DD FELPFH e TcEF 3, HBib
DLIVIOREINTWEEDY, ZOWERZIFIELEED LRU v v a20FEEHLTVWETD,

OrderedDict IZ¥§ 2 MHBE I =EDYIEFD D F v 7 LET,

HAAABD dict Tl HFZER L EMERIE p == q and all(kl == k2 for k1, k2 in
zip(p, @)) CTHEHRIT LI LMNTEET,

OrderedDict @ popitem() XY v FlZ¥ 73 F ¥y BRERD FF, LOEBRZMHY L ITLZIEET S
I Ty a VEBEZIMNT RS,

HAAAD dict DE, OrderedDict @ od.popitem(last=True) ¥ [[UHREIX. R EMD (&
%) EREMO T Z e RIFEEINTVS d.popitem() SR L T,

MARAAD dict DA, OrderedDict D od.popitem(last=False) 1 (k := next(iter(d)),
d.pop(k)) THEIHTEZZXF, TAUTKD, ZUTHHERDIBTROLEMD (FHD) bDOEFHFENS
HIFRL TGRS Z e B TEET,

OrderedDict 12X, MEIMICERZREICE ZEHT move_to_end() XV v FBHDHET,
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HAIRABD dict DHE. F—LEORT7ZHRDAHM (RE) I2BE T % OrderedDict @ od.
move_to_end(k, last=True) i d[k] = d.pop(k) THHTEZET,

HARAAD dict TIE F—LHORT7 Z2&KS AHl (JHH) ZBEH T 2 OrderedDict @ od.
move_to_end(k, last=False) ZEHITIXNEDOEWVWAHEIEXH D FHA.

o Python 3.8 LIAMIX. dict IZi& __reversed__() XV v FARIITVET,

class collections.OrderedDict( [items] )
HEDIEFZHERBETZODXY v FEED dict DY T 75 ADA VARV ARIELET,

N—a v 3.1 Tl

popitem(last=True)
IEFAT & FFED popitem() XYV v K&, (key, value) MERLTHELE T, ZOXNE last DIE
75 LIFO T, #47% 5 FIFO (first-in, first-out, e AJeH) TRINF T,

move_to_end (key, last=True)
(HET 3 key AR SHEBORTEE L IEARICHH L 25, BRI lst HE (F7 41 1) O
BECRDEUTROERBICBEL £3, £z last BMADOGEITEFICHEEL T, fHEL
7z key DFELRWIGEIE KeyError ZiEH LU E T,

>>> d = OrderedDict.fromkeys('abcde')
>>> d.move_to_end('b')

>>> ' join(d)

'acdeb'

>>> d.move_to_end('b', last=False)
>>> ' join(d)

'bacde'’

N— a v 3.2 TEM.
BEOTY Y TZDOXY vy Rz, HFEAEHEZ reversed ) WX 2WIEHOKES Y R—FLTWVWET,

OrderedDict [ DM EIEIXNEFFBHZE L, list(odl.items())==1ist(0d2.items()) D K S ITEEX
NET, OrderedDict A 7Y =7 befiD~< v ¥ T (Mapping) 7Y = 7 + OFEMHIEIX. EFICHEX
Ny, AROFHFLAMTY, k- T, OrderedDict 7Y =2 MIBEHEDOFHENFEDONLL AR
LYZTHHHTEET,

N—=Ta» 3.5 TEH: OrderedDict DIHHE, F—, fHDO Ea2— 2% reversed () I &K 2HNEHD K% VR —
MR ESITHDEL

N—=Yarv 3.6 TEH: PEP 468 OXZHIZ X > T, OrderedDict DAY A +F 7 XY, update() XV v
FIZEL7*—7— FEIBOIEFE RSN E T,

N—Yar 39 TLHE: PEP 584 THRESN TV AMERT (|) L EHEHET (1=) 2EMShE L,
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OrderedDict Dl L E

F =72 REICEMEN- L 2DIEFZLETS 2. IHFN EHEOLMEZ/EL DIMH T, #LWELSMT

Dz LHE T 255, LA DMAMENREENEHSNET:

class LastUpdatedOrderedDict (OrderedDict):

'Store items in the order the keys were last added'

def __setitem__(self, key, value):
super () .__setitem__(key, value)

self .move_to_end(key)

OrderedDict \& functools.lru_cache() ODEMEEFHEIET ZDICHHRITVBET:

from time import time

class TimeBoundedLRU:

"LRU Cache that invalidates and refreshes old entries."

def __init__(self, func, maxsize=128, maxage=30):
self.cache = OrderedDict() # { args : (timestamp, result)}
self.func = func
self .maxsize = maxsize

self .maxage = maxage

def __call__(self, *args):
if args in self.cache:
self.cache.move_to_end(args)
timestamp, result = self.cachel[args]
if time() - timestamp <= self.maxage:
return result
result = self.func(*args)
self.cachel[args] = time(), result
if len(self.cache) > self.maxsize:
self.cache.popitem(0)

return result

class MultiHitLRUCache:
""" LRU cache that defers caching a result until

1t has been requested multiple times.

To avoid flushing the LRU cache with one-time requests,

we don't cache until a request has been made more than once.

mmn

def __init__(self, func, maxsize=128, maxrequests=4096, cache_after=1):
self.requests = OrderedDict() # { uncached_key : request_count F
self.cache = OrderedDict() # { cached_key : function_result F
self.func = func
self .maxrequests = maxrequests # maz number of uncached requests

self .maxsize = maxsize # mazxz number of stored return wvalues

(RDR=I1%i L)
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(FiDR— 25 D %)

self.cache_after = cache_after

def __call__(self, *args):
if args in self.cache:
self.cache.move_to_end(args)
return self.cache[args]
result = self.func(*args)
self .requests[args] = self.requests.get(args, 0) + 1
if self.requests[args] <= self.cache_after:
self .requests.move_to_end(args)
if len(self.requests) > self .maxrequests:
self.requests.popitem(0)
else:
self .requests.pop(args, None)
self.cache[args] = result
if len(self.cache) > self .maxsize:
self.cache.popitem(0)

return result

8.4.7 UserDict A7V b

275 R UserDict 13, WEAF T 27 +DIv R LTIEELEET, 207 7 AOMEWIZ. dict DHIHE
BINCY 727 5 2L TE BRI DINCE > TR ONF L7z LA L, BEOEHBEEELTZ 7R
TEBZDT. ZDI7IABBST-AMNEHBICRZ2 DD ET,

class collections.UserDict( [initz’aldata] )
HEZYI2L—-FTB7T7RATT, 4 VAR ZAONFIZEHE OHBIMIFSN, UserDict 4 ¥R
RYAD data BEZBELTT 72X TEFE T, initialdata 235 2 S5NIUZ, datae 132 DAETHI
fbtxhEsd, MOHNDZDIZHZ 2 X512, initialdata ~NOBBPFEINBOVZ CITERLTLE
2\,

RyBEYITDXYy ReHEEEYR—- T EDICNA, UserDict £ Y ARV AL TOREMHZIREL
EJc

data
UserDict 7 5 ADNBERITFT 372D IMFbON 2 EEOFHETT,

8.4.8 UserlList A7V k

CDZIFRAFVARA TV DI v LTIEELEET, ZHUIMBEODY R NAZ S RADRIES S AL
L TEFRT, BIfFORXY v REF—N—=F 4 RLEDFHLWVWAY vy REMA/ZDTEEF, T5L T, VA
WKHLWRAENEZMZ ONE T,

ZDT I ZADORBRENIZ, list BOBEBENICY 727 5 2L TE ZENTHINICEH > TROORFE LT L
L. REDVZMZEMLY LTT77EATEDZDT, ZOIZ IR EMHo A0z dHDET,

class collections.UserList( [lz’st] )
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VARESIaL—FFB25ATY, 4 VARV ZADNRITEHED Y A MREFEEN, UserList A4
VARVAD data BEZBLTT 7 EATEET, 4 Y ARV ZAONEIZHRANC list DA —ITHE
XNFETH, T7AVMTIEEY R [1 TS, list 352D A4 7770, HlZIZEFE D Python V
A bR UserList A 7= b, T,

2RIV —FTVADRXY v ReHEERYR— T 3DIIMA, UserList £ Y AR AZLTD
R L E5:

data
UserList 7 9 ADNEEZRIET 27-DIHEOLNLIERD list 7P =27 F T,

YT RDEH: UserList DV 727 5 RAF5BIZ LD, HEVE—D2D5|OEE Lt & bIFEUH
BR2AVRA I RERMETZ MR EINTVET, FHILWLY =7 Y ZA%IRT YR MEEIIBEDEE
FADA VARV ABERLESD L LET, 20D, TR LTHLNDZY =7 YR F TV 22 +T
HB—DODNRITRA=RLLHIZAVA M7 XEMUIHEZ 2HELTVET,

TREZ SADBZDERICIEVNTZL BWEBIE, 2O FABHR—FLTWVWBITRTORHEAY v Fidt—
N—F 4 FENZRERDHD T, ZOHERBEINZINEDHZ XY v FIZOVWTHFRIZ, V—2A%5
EITLTLEEWN,

8.4.9 UserString A7 x ¥ k

7 IR UserString l&, XFHNATI 27 vDF7 v e LTWELLEET, 207 7 RADORLEMIE, str »
LERENICY 77 7 2L TE BTN > TROONE LK, LI L, REOXFINICEEE LTT
JERATEZDT, D7 IR Mo AMPHHICRE2ZbHYET,

class collections.UserString(seq)
NFNA TS 27 b2 Ialb— b 257 7RATT, 4 Y AR Y ZAONEIZEH O TFHNRTF S L,
UserString 4 Y AR Y AD data BEEZBELTT7 7 LATEE T, 4 VAKX ZONEIZIEHRANC
seq DAV —DHEINF T, seq 5IEE. HARAAD str() BB TXFINCEBRTEZEREDOA T
=7 T,

XFHNDRY v ReEEEYFR— M T2DITNMZ, UserString £ ¥ AR Y AFIROELEIREL T

data
UserString 7 7 ADWNEZRET 51 DIMEONEERD str 7222 TS,

N—Yary 35 TEWH: #$KhRAY vy F __getnewargs

isprintable, maketrans,

__rmod__, casefold, format_map,

—_—) -
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8.5 collections.abc --- AL a>OHMREEKI X

N—Ta v 3.3 TEIM: YFNZZDOEY 2—0IF collections Y 2a—LDO—ETL7=,

Y —2R—FR: Lib/_collections abc.py

This module provides abstract base classes that can be used to test whether a class provides a particular

interface; for example, whether it is hashable or whether it is a mapping.

issubclass() R isinstance() Zffio/zA VX —T7 2z — KT BT A MI. UTD 3 200WFADLDS
HECEMEL T,

1) A newly written class can inherit directly from one of the abstract base classes. The class must
supply the required abstract methods. The remaining mixin methods come from inheritance and can be

overridden if desired. Other methods may be added as needed:

class C(Sequence): # Direct inheritance
def __init__(self): ... # Eztra method not required by the ABC
def __getitem__(self, index): ... # Required abstract method
def __len__(self): ... # Required abstract method
def count(self, value): ... # Optionally override a mizin method

>>> issubclass(C, Sequence)
True
>>> isinstance(C(), Sequence)

True

2) Existing classes and built-in classes can be registered as "virtual subclasses” of the ABCs. Those
classes should define the full API including all of the abstract methods and all of the mixin methods.
This lets users rely on issubclass() or isinstance() tests to determine whether the full interface is

supported. The exception to this rule is for methods that are automatically inferred from the rest of the
API:

No inheritance

Eztra method not required by the ABC
Abstract method

Abstract method

Mizin method

class D:
def __init__(self):
def __getitem__(self, index):
def __len__(self):

def count(self, value):

H R R W R W

def index(self, value): Mizin method

H*

Sequence.register (D) Register instead of inherit

>>> issubclass(D, Sequence)
True
>>> isinstance(D(), Sequence)

True

ZOFITIE., 75 A DI __contains__, __iter__, _reversed__ ZEBETILNELDH ZXHA, ¥R
. 3% Y 15 Uy 4 N ) Ej'_! g E::‘E : ceti eIl el v
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3) Some simple interfaces are directly recognizable by the presence of the required methods (unless those

methods have been set to None):

class E:
def __iter__(self): ...

def __next__(next): ...

>>> issubclass(E, Iterable)
True
>>> isinstance(E(), Iterable)

True

MR A V2 =T 2 —RF, BIZREDX Y v FBHET S 2 e M hoEREF DD, 3FEHDT 7=y 7
EHR—PLTVERA, ZNOHDA VR =T 2 —RE XY v FOEKSP XY v FEOMGRE TIHEET 2D
T, FFEDXY v REDBEEDLLEIITREA VX =T 22— 2D TEEVA, 22X HB7 AN
__getitem__, __len__, BX U __iter__ ZRMHIT 2 VS TlE. Sequence ¥ Mapping & XAl3 %

[ N v G

N—=ar 39 TEI ZA5DOMRIIRIF [] 2V R—1bT2E5KDELE, DRV ITAUT
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ABC MAELTL | HIRAYVYER mixin XY v K
35X
Container™! __contains__
Hashable*! __hash__
Iterable**? __iter__
Iterator™®! Iterable __next__ __iter__
Reversible*! Iterable __reversed__
Generator*! Iterator send, throw close, __iter__, __mnext__
Sized*! __len__
Callable®! __call__
Collection*! Sized, __contains__,
Iterable, __iter__, __len__
Container
Sequence Reversible| __getitem__, __len__ __contains__, __iter__,
Collection __reversed__, index, count
MutableSequence | Sequence __getitem__, Sequence D HYPFEK LIz XY v RE,|
__setitem__, append, reverse, extend, pop,
__delitem__, __len__, | remove, __iadd__
insert
ByteString Sequence | __getitem__, __len__ | Sequence »HMELIZXY v K
Set Collection| __contains__, _le__,__1t__, __eq__, __mne__,
__iter__, __len__ __gt__,__ge__,__and__, __or__,
__sub__, __xor__, isdisjoint
MutableSet Set __contains__, Set PHALIZXY v KE,| clear,
__iter__, __len__, pop, remove, __ior__, __iand__,
add, discard __ixor__, __isub__
Mapping Collection| __getitem__, __contains__, keys, items, values,
__iter__, __len__ get, __eq__, __ne__
MutableMapping Mapping __getitem__, Mapping P HMAEKLIzX Y v FE
__Setitem__, pop, popitem, clear, update,
__delitem__, setdefault
__iter__, __len__
MappingView Sized __len__
ItemsView MappingView, __contains__, __iter__
Set
KeysView MappingViep, __contains__, __iter__
Set
ValuesView MappingView, __contains__, __iter__
Collection
Awaitable*! __await__
Coroutine*! Awatrtable | send, throw close
AsyncIterable*! __aiter__
Asynclr:ercu:or"‘1 Asynclteraple anext__ __aiter__
ngl.‘syncGenerator*l AsyncIterafasend, athrow aclose, __aiter__, anex?__T— B
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class collections.abc.Container
__contains__() XV v FEEH"T2Z7 720D ABC T3,

class collections.abc.Hashable

_hash O XYy FEEMHT L7720 ABC T,

class collections.abc.Sized

_len__O XV v FEEMHTZ7 72D ABC T,

class collections.abc.Callable

_call__O XYy FEE#HT L7720 ABC T,

class collections.abc.Iterable

__iter__O XYy FEEMHT L7 72D ABC T,

XY v K isinstance(obj, Iterable) T T 5 ¥, Iterable ® __iter__() XY v FZEF-oT
W37 AP TEES, LrL, __getitem__() XY v FCRIETZ 7 7REIHBLLERA,
TV 27 WA iterable THBENE I DEHPIT2ICH7z> T, [SETE ZMHE—DHIEX iter(obj) #
MOH3THIETT,

class collections.abc.Collection

YA