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DEY 2—LTE, FEDN—FV 277 7ERATE V0ol FEEDARL —T 4 Y IV AT MIFHE L2 A
YRz =AML, SHDEY 2 =L TIE WWW (V=L RTUA R 27) DEXIBRFFEDT TV 7 —
YaviaBIRHE LA Y X 7 2 — R ERBLTVE T, TV 2 —LICXoTRERETON—Y 3 ¥, 2 TOBHEM
@ Python THIHT 2B TERLD, BRICHEIATLABYR—FLTVEHBEICOAFZ-D, Python %
AVRANLTA VA=V TI3BICREDREA T a VEBAL L ECDARHATERZD LET,

IO 27X T NED SR RSN TVWE T, OF D, RINSHAAADEEETIR L., #HAAAD
F— &2 HIHN, FLTREBICEEY 2L eiEEd, BV 2 NEEKRODZ2HDTIL—F L T—D2DE
WLTWET,

DFED, IO a7 VERMDPLHABRD, tAMEZr ZATROEICEDIE, Python 74 75V CTHHAT
ZBZET2a— AR R—PLTWVWET IV r—a VEBOMELZZZ 2 ZHETEZ2L 0S5 28 TT, $H5
Av TORZ2TN%/NHD XS CHOBET HDEFRA — (=27 VOREHDICH Z) HRICZ > HE
WLD, (BREEBICHZ) REITBHETOBBSPEY 2 -1, HiBRET > TTEE T, bLIVR L
RIEHIZOWTHERE L TALVWODR S, 7Y R AIR=IZEN (random BH). 2205 1,2 figirZ b T
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¥FT, OV a7 VDOEHIE EARIBRTHOICEDLS T, HAAABY OEISIHEDZ L LWVWTL & .
<=2 7 LOMDOERTIE. ZOEHORABICOWTHI - TWAEHDE LTErNTWVWARHTT,

ZHTE, Ya—DiREHTT !

1.1 FIAAEEMEICDOWT
o [FIHATEZEE : Unix | OFKRIZZOEED Unix A7 LRRHZIDBZVWENS LT, ZDT
LIXRED OS KBTI 2FHEEZFRTZDOTED D XA,

o RHCRERD WA, TFIATE 2% : Unix | 2ERTWRBELE, Unix 22712 TW3% Mac OS
X CTHRHT AN TEET,

4 £ 1EFLOIC



TWO

#H A I BIEK

Python £ ¥ & 7V X2 Z OB BPHAAENTE D, WOTHIHATEEST, Zhor 7L
7 7Ry MEIZETET,

abs(z)

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

BOMIMEZIRE L 5, 5BIXEBE 72 3FE NURET S, 51 8»ERBL 5. Z OHHE (magnitude)

PIRINET, 21T __abs__() DERINTVWAEE, abs(x) i x.__abs__() ZRLET,
all(iterable)

iterable DR TDEZBDEZHIX (B L IZ iterable 732274 513) True ZIRL 3, MUTDa— F & &

T9:

def all(iterable):

for element in iterable:

(RDR=I12%i <)
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HIDR— % 5D E)

if not element:

return False

return True

any (iterable)
iterable DWFTNDLDEENEL 51F True BIRL 5, iterable 7328725 False #IRLF ¥, U Tha—
R & EliT 3

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

return False

ascii(object)
repr() LFEk. A7V =2 FOHFARERRAZ SO XFHNEZRLE T, repr) ITL > TRENLZX
FHIHDIE ASCIH XFE \x . \u. \U TRXRFr =T o TRy —FENET, Z4X Python 2 ©
repr() WX o TRENZDERUXFINZIED £5,

bin(z)
B OR FETHIC 70b” TV 2 EXTFINCERAL £5, MR Python o\ LT X 2EAickD
x93,

>>> bin(3)
'Ob11’

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

JEBIZ 70b” DM VTER LW, B LB WTHL K ZWGEIZIE. ROGTEDEL L THEZF T,

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

>>> f'{14:#b}', £'{14:b}'

('Ob1110', '1110")

IDEFELVWZ I format () dBRLTLZE W,

class bool([x])
T —)UH, Hl% True £7:1% False DB OH0EIRLE T, o [ 3MFHED BEENEFHRS 2HVTEN
ENFET, z PBRELIBERINTHEHE,. ZOMBIL False ZIRL 7, ZRLULOYE, True %
BUET, bool 7 7RI int 7 7 RADIES 7 X TF (BUEE int, float, compler ZBRLTLEE W),
DIV IADPLEILIRET S I3 TEEFRA, 7—EDA Y AKXV RIJ False & True DATT
(F7=IUE 22 LT ZE W),

2N

A 7 D % L2
6 %2 & @HAHEH

N—
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breakpoint ( *args, **kws)
ZOBBIZE D, MUHXNLERP ST Ny IABITLET, FHZ. ZOBBUL args BL U kus & 7
DEF sys.breakpointhook () WZELTHUIHLET, 77 41+ Tld, sys.breakpointhook() (35|
BUEL T pdb.set_trace() ZFECHLE T, 2D — X Tid. pdb.set_trace() 1ZH 7 2 A2 BE%2
T, FRIIC pdb 24 Y KR—b LD, FARAYHICAZLDICF -2/ SATEALKEZD D 28
Ao 7272 L. sys.breakpointhook () ZMOBIMERET 5 Z £ B TE. breakpoint () ZHEINZZD
B2 O L E 9, ZAUTED, RBERT Ny FITBITTE XS,

5% breakpointhook £ T EE&E XY I builtins.breakpoint ZiXEH L £3,
N— a ¥ 3.7 TEM.

class bytearray([sour’ce[7 encodz’ng[, errors] ] ])
LS FEFIZIRL 3, bytearray 7 7 AZ 0 <= x < 256 OHIFDEEE D & 72 % B HE A RER ALY
T3, Sa—27NWE>—7r Y28 EARIN TN B EHEATRERALYNI N 2 @D X Y v FOKRF %
ZTVWET, F7o, bytes WO RXY v FOREDMATVET (see byles & bytearray DIRIE),

F 7 a v d source 51K, BLAE R 2 HETHMLT 20 fEbiiE T

o XFFH DA, encoding (. AT a>d errors) 51D EZRINIERD FHA, TOL X
bytearray () X XXFHN% str.encode() THNA MIEHL TGRLE T,

o B OBE. EANEZEDH A XITD, null N4 M THIEHLERE T,

e NI 74V AR T2 —RWCHETHAA T2 bDGE, ZOA TP 27 FOGAHLERANY 7 7
WA MEH ORI LI DN E T,

e 1T DEGE, #HiFH 0 <= x < 266 NOEKDA 77 7L TRIFINUIR ST, 2R DEH D)
HoNEL LTHELNET,

SO TUE, BE 0 OBFINERINE T,
INAF V=V A8 . bytes, bytearray, memoryview ¥ bytearray 77 T b dBBLTL AW,

class bytes([source[ encoding[ er'rors]”)
P 0 <= x < 266 DDA I 2 — R TNVRI—Fr VA TH? "bytes” A 7927 +2IBLET,
bytes I& bytearray DA I 2 —RITNVIRTT, A7V 20 2B LI BRVWESIBAY Y R, £ VT2
SYITRATATYTDEDENE, THEFAEDBDTT,

WoT, aYAMT 7RG bytearray() Db DL AR NE T,
NAMATY 27 MRV T ILTHERTEE T, strings ZSMRLTLZEW,

NAF V=2 RB _ bytes, bytearray, memoryview, INA bF T U I, bytes & bytearray DIRIE
BEMLTLEE W,

callable (object)
object IR LATREA 79 2 7 FTHIUR True . 5 TRIFIUX False BIRLET, Z DR

7
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M True ZRLTH, FEOH LXK ST 26821 H D £ 323, False THAUX, object DFEUH L IR
LTHIILERA. BB, 77 AT LATRE (7 7 AZMUHTEH LA VAR RAERLET) T
To Floy AVRRVRE T TAN __call__O) XV v FEFOROLMIH LAIEETT,

N—=a v 3.2 TEM: 2o Python 3.0 T—EED R FE L7225, Python 3.2 TIEIGEL F L7z,

chr (%)
Unicode 2 — FKRA ¥ "B | THEIXFERITLFHNERL FT, HlZIE chr(97) EXFF| 'a' %,
chr(8364) XXFF| ' € ' BIRLE T, ord() DHFTT,

FIBOBERNIZHHIZ 0 205 1,114,111 (16 #EE T 0x10FFFF) T3, ¢ B HiPAANDEE ValueError 233k
HEhEd,

@classmethod
AV RETZITRARAY v RAEHILE T,

TIARAY y Flid, A VARV RARXY v FDBEROE [ LTA YRR A% 5 X512, F5l8L
LTI 7R %2DET, J7AXY vy REEETHIZE, UTDA T4 A2 NET

class C:
Qclassmethod

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

@classmethod FEAUIBEE 7L —4& TF, #£L < IE function S L TLZ X W,

JIAXY Y FiE. (C.£0 DEIW) ZIAPLMUHTIED, (CO.£O0 DEIZ) A VARV ANS
FOHIT D TEET, A VARV R ZD I FADBMTH 202 OTEHRINE ST, J7AAY YR
PIRES 7 A MU I N HEE. TOIREZ R4 7Y =7 P PBROE—5 e LTEINTE T,

75 AXY v Fid C++ % Java OFHYA Y v FEZERD $3, ZADBEKL FHUL, staticmethod() &
ZIL TSN,

T IARY y FIZOWTH LWERIE types ZZHL T 72X W0,

compile (source, filename, mode, flags=0, dont__inherit=False, optimize=-1)
source #A—RA 727 b, BLIE AST A7V 27 MZary 4V LET, a— A7V =7 M
ezec() XTHEITLD. eval O FEOH UTHHEIT & £ 9, source {3@HE OXFH, N4 M, AST £ 7
VI FPOWVWTNTHIDNENVERA, AST ATV 27 bAD, £/, AST A7V 227 b2HDa v AL
DAHFHEZ, ast EV 2 —ADRFFa XY PE2ZRLTIIEZ W,

filename 5IE0CIE, 2= FOHMAHLITD 7 7 A VEEZRITNUIRD FXVA; 77 A A oA ENS
DTHRFIUR, FBFHTRERMELZE L TTFX W ('<string>' HB—INHEbIET),

mode 5IEUX, av i randa— FORBEZIEELE7T; source B—EHDI P HKH75 'exec' . H
—DRADPLMZRD 'eval' | H—OXFENXDOEHE 'single' T, (BREDHE. §Hllid’ None LIAT
HEZRAXHHITENET),

8 %2 & @HAHEH
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F 7> a V518 flags B XU dont_inherit &, source D %A NIZE D future statements & {EH X
BEDPEFHELET, 555250 TVARV (EREHEAL L) ZHIE, compile() ZFEHL
TWaHloa— FTHEMR future X 2 dia—FE2ar 4L LET, flags 5IBHPEZ 5 TWT
dont_inherit 1352 5N TVRW (Eid€ne) HEE, ZRUTIR T flags IKHE X N7z future XK
ONET, dont_inherit BB TRWERDIGE. flags 51D Z D ¥ FfibA, compile ZMUSH LTV
LHITHEME future IIMHXNE T,

future Iy b7 4 — VR THEEINE T, ¥y b7 44— FiZEy MO OR ZHA Z & THEED
NEBETDHIENTEET, MEDKREZIEET 272D ERE Yy b7 4 =L RIX, __future__ &
Y a—)L®D _Feature 4 Y AX Y RIZBI} S compiler_flag BIETHEONE T,

A7 a Va8 flags F. YA NENIZT—FT Iy FLN)LD await, async for, async with 1
XDBHFENZ S bHIE L EF, ast.PyCF_ALLOW_TOP_LEVEL_AWAIT ¥ v bdit v b IN/GA,
BENBA 7Y =22 P& co_code I1Z CO_COROUTINE £ v b %Hi5, await eval(code_object) T L
THRERICFEITTE XS,

5188 optimize X, T84 FORBELLNVEEELES; 774V DMHE -1, A VXSV 2D -0 %
T2 aryTHERAONDERIUREILL NV EETE T, HRZRLUE, 0 (FRidifk72 L. __debug__
I3HE). 1 (assert IZEXD R4, __debug__ (&%), 2 (docstring HEX D RDNS) TT,

COBIE. v AV ENY —ADBRIETH 525G SyntazError &, Y — AR INANS 2 BUHE
ValueError ZiAH L £3,

Python 23— F% =R LTZD AST REZEI-VDOTHIUR, ast.parse() ZBRL TLZE W,

5% source, filename Z$5E LT BEEA N> I compile ZEH L £,

AR ERATICE S 2 — FOXFH% 'single' X 'eval' E—FTary 435 & AE—2X
LOBATXFTRIGES MR TIELD $HA. U code EY 2 — LV TARERR L L ERBSEBRAL
RFLT2%HTT,

ZBE: ASTA7Y227 MZay AL LTW3E &2, FHICREWTFIIREM L LTI L > T
Python OHIRMECRI V1 S DREK v 7R EDRFZBZ 2 Z ¥ T, Python £ &7V X%~
Ty adELNET,

N— 3 3.2 TEHE: Windows ® Mac DBATDZIIFFF T, T2 'exec' T— FTDOANDPHITT
BboTWAREDLDD FRA, optimize 5IEABIMXNE L,

N—Ya ¥ 3.5 TEHE: AN source IZXNWNA MDD o7zt FIZ TypeError iR L TWE L,

N— g 3.8 TiBfl: ast.PyCF_ALLOW_TOP_LEVEL_AWAIT 75 Z %L Tty 7L R)LD await,
async for, X async with DV K- 2HMELT 2 e TEL L5 FLL,
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class complex([real[, imag] ])
& real + imag*lj DERBERTH, XTI ERBITER L 5, E51XTHG S, 2hd
R e RS, ZOBRUIE 5 BIR L TG SR TUIZRD £E A ”gﬁliﬁciiiﬁﬂf‘%of
37D FE A, ThZhO5HIE (BE-LZE0) EROBERTT ., imag BEWSNIEEG, EEOMHEI
@mf\:@:y2b57&@im%aﬂmt@;5Eﬁﬁ£@tbfut5%i?oﬁﬁ@%ﬁ#é%é
N%aE. 0 ZIRLE 9,

—f& 7% Python 7Y =27 b x I LT, complex(x) & x.__complex__() ICMHEZREL I,
__complex__() ZWEBRBINTVARWESIE __float__ ) 74— Nv 7 LETF, __float__() dIE
BINTVARWESIE __index__ () 74—y 7 L%ET,

AR XFHNHOEMT e E, ZOXXFINIHRD + 2 - HEFOF D ICEAZEATIERD $EA,
Bl Z12. complex('1423') IFWVWWTI D, complex('l + 2j') I& ValueError ZiXH L £,

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

N—Yar 3.8 TEH: __complex__() ¥ __float__() PERINTVARWVWES, __index__() A
T =Ny 7 LET,

delattr (object, name)
setattr() OBIMTT, 5IBEIF 7Y 227 b e XFHITT, XTFHIA T =227 PORBIED S B —20D%
HICTRITNEZRD FEA. ZOMEE. A 7927 FBF TS, B SNENEZHIFRL £3. filZIE.
delattr(x, 'foobar') X del x.foobar ¥ ZfliT3,

class dict(**kwarg)

class dict(mapping, **kwarg)

class dict (iterable, **kwarg)
HMLOWEREEZER L E T, dict A7V 227 PIFES FATY, OV F7RCMTL FFaXyT—a
N dict & Xy EYIE - dict BB LTLIEE 0,

D a > FHIZOVTIEE, B A VD Llist, set, tuple 7 7 AB XY collections EY 2 — L SR
LTLZE W,

dir( [object] )
SIEDGVGES, BEOR =DV Ra—=FIZHILHEDIV A NEIRLET, 518D 255, #0047V
7 FOEMRBEBHEDOV A RIREDS LERAE T,

A7 b __dir__ () EWVWIHIHDRAY v FEEORL, ZOXY v RBREEHEHA, BEOV X M2
BERFIUERD FHA, THUTED, HRRLD __getattr__() X __getattribute__() BA¥UE T
23727 ME dirO) PEMERETLZ2D A HIRXIAXTEET,

ATV =7 b __dir__ (O ZREHELTVWARVES, ERIATVWAREBA T =27 bD __dict__ @D

10 %2 & HHAHRE
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5, ZLTHATO 27 bd 5, BHRENELIS bHAAE T, ROV R MIFELTHELIERLT, £
7o BRARLD __getattr__() 2FOEE. TIEMHICKR 22 LAEE A,

T7ANED dir() XA=XLIE, EEEWVD KDVRERLHEREMERL LS L2570, BE3M0x
7Y =22 PTIRBEZ > TR FEVET:

o ATV INEZ 2a—NA TV FOGE VA MIREEY 2 - LORBEOHEINGENET,

o IV IPRIF T2 MR IRAFT TV FOGE, VA MZWEZZOBBEOAFI L. BIRIC
Y olZFOREZ S ADEENEENTE T,

o« ZNLHDEHEICE, VA MNIRATY =2 r RN, 77 RAEMEA. BRIICE o 1KY 5 R
DEMEPEENE T,

BRENBZVRAMITZNT 7 Xy MEZHERSATWET, BRI

>>> import struct
>>> dir() # show the names in the module namespace
['__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):

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

>>> dir(s)

[tarea', 'location', 'perimeter']

AR dirO BECHEE T8 Y7 M TOMMAICENZ XS IR S Tn2 0T, BEESL—BIE2ENR
LTERSNLEAHOEY PEWS KD b, LAEKEZGI K5 LHETOoty P2RZSELET, £
7ev ZOBBOMBPVEIEZY YV — R TED AR D D £5, PRI 5BHA 7 7R THB L E, X
2277 ZBERHRDOV X MZEEhEEA,

divmod (a, b)
200 (BHRERETRV) Brsle LTIRD., BROREZToL L 2O RIRIOLREINEIRLET,
B LUMgEEFcl. ZHAMEE FcofAlEA I3, BETIE, #RiE (@ // b, a % b)
YRIUTT, FEVNESEETIX, HRIX (g, a % b) T. ZIT ¢ &8% math.floor(a / b) TI A,
FRED 1/PNELRZZeDHDET, WIIUTE L, g *b + a % bl a WKIEFICEL. a % b
O TRITIUITZDFEIE b LA U T, 0 <= abs(a % b) < abs(b) TI,

enumerate (iterable, start=0)

enumerate * 7Y =27 FEIRLF T, iterable I, > —4F VA dterator . HAIWVEFATL—ark

11
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YR=PFT2Z2DOMDA T =7 P TRITIRED FRA, enumerate() ITE > TRENZATL =KD
__next__ (O XYy FiE (FT7ALFTIE0 &85 start 6D) AV ¥ ke, iterable LOAFTL— =
VIZE o THRLNLBEEELR T VERLET,

>>> 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')]

R e EfiT 3

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

n += 1

eval(ez:pression[7 globals[, locals] ])

XFHNe AT a v DI globals. locals & D %5, globals 5 2 25 &E3FFE TR TUIRD £EA,
locals #5225 R MEBRD~ vy ¥ 7 A 7927 MZTEE T,

expression 51#0& Python I (EMiHIZZ VAT, &FEDOV A M) & L THXXEIT ST W E 5,
ZDY EHEE globals BE U locals X7z Fhr7o—n"ABIUn— s L RERiEMe LTHELAE T,
globals FEEN G 2 S, __builtins__ #F—E THHENE TN TVRWIGE. expression DRI X
NBENT, HARAAET 2 =)L builtins ODFEFEANDZEMNF — __builtins__ DfEE LTHAINE
To o T, expression 3EHE., EHED builtins Y 2 —NAADEERT 7 AEE L., HRIN-FRE
bifﬁ%b F9, locals FFEDNEMREINZGE. T 7 40 M globals BFETY, BHEELMT L DA I

. RBERE eval O DPFFCHINTOWBERED globals FEE Y locals FEHD T THEITINE T, eval()
i3, %ﬁ#%ﬁéh%ﬁ%iﬁ@ 22 FENFRA—T FFO—HIADFTI 27 b) #BITERNC LI
BLTLIZEW,

BEEN2EE, DMl S NGRS D 5, M7 —3fste LTmEshEd, B

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

ZOBEEIE (compile() THEMRENZ LHR) EFEDOA—-— ATV =27 bV 2FETT2DIHFHATEE T,
DA, XTFHOROVICT—FA T2 2 ELET, 2Oa—FF 7P =2 b, 518 mode %
'exec' ¥ LTa v A LENTWEEE, eval () MIRTMEIX None 127D 35,

b b ezec() BIEUIC X D XDEREITHVR— b INTVET, globals() B locals() B
. ENENBED 70— "ABIUPa—AAVREFEZRETDT, Z6% eval () ® ezec() WIKHELT
sz e TEEI,

12
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)7 IR T EELARD TN E LEICTHEC % 288, ast. literal_eval () DBRLTL XV,
5% code_object ZIHEL T BEEAANV b exec #EHL 75,

exec(object[, globals[, locals] ])
Z OB Python 1 — F@?)ﬁﬂ’ﬂﬁ%ﬁ%“‘j“f~ b LE T, object EXFH|hpa— KA TV =7 bTRIN
R ERA, XFHRE, ZOXFINI—ED Python X LTETEh, 2L T (BX7-»4ETR
WIRD) EfTENE T, ' a—FA 7Yz Mo, ZRREMICETINE T, COSHETH, ET3h
23—RNE77ANVANELTHNTDS ZePHFENET (V7 7L Yy A3 =2 7LD "ile-input”
%), 735, nonlocal, yield B LU return X, ezec() BABUCHE XNz a — FOXARFITHENT
Xz, BBERONTIHMER FE A, EDHIZ None TT,

WINDFETH, 7> a vYOifnEEhs e, a— NEIBHEEDRI—TFTHNTEITEINE T, globals
RINREZoNRkE, HETRITERLT (HFOV 77 7 ATERWV), Za—rULEHra—hL
ERBOMITIMEDLINE T, globals & locals BEZ BNk b. ThENT B —NAERE 0 —IVERL
LTEbNE T, locals BIEETAHREMOErD~y TBIA TV =27 b TRITINVERD FRA, TV 2—
NMLALTIE, Zr—obt a— A VIEFECFHETT, exec 2% globals & locals ¥ LTHIOA 7Y =27 b
P o7GE. 2= Fid7 7 RAERITHEDIAENDD XS ICETENET,

globals T#EM ¥ — __builtins__ WX T 2EZEFRIFIUE, Z2DF 1IN LT, HAAAES 2 —IL
builtins DFENOSEBPHAINE T, TITL S, EITENB23— % ezec) WZHETHIIC, globals
WCHEIED __builtins__ #HEFEZHATLIL T, a—FPEOHAAAZRHATZ 20HIHICTE £,

5% code_object ZIEEL T BEEANY | exec ZEHL F T,

AR MHAABBE glovals() BEY locals() & ZAZNHHED /v — LB IR a— AL OFEE
ZIRFTDT, ZNb% ezec() DEZ, E=FIBICZDOEEELTHES BRI DY ET,

ERR: EHETIE locals 1 3RISEN BB locals () D XD IWCEIMEL £5: D locals FFEITT 2EH
PRATIVWITER A, ezec() DIFFRH LR BT — K23 locals 125 2 282 D 7w s, BHR
BIZ locals FEEZTEL T E X0,

filter (function, iterable)
iterable DEFRD 5B function WEZIRTHDTA T L—REMELET, iterable 13> —7 VA0, K
BEHR—-—bFT2a>T7F0. £ 7L —XT3, function 3 None 256, EHEFEAKEZRELET, Thb
b, iterable D TH 2BEN TN THRESNE T,

7238, filter (function, iterable) &, BH%(?’ None THRITINIXY =+ L — & (item for item
in iterable if function(item)) ¥ [A%T. BH¥A’ None 725 (item for item in iterable if

1 728, R—HE Unix ZAXALVDITROEELIPZIFIMNITERA, a— 2T 2 A AD5mATVI RS, BT, ZITERE—FT
Windows % Mac A XA NDUITEERL TLIEX N

13
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class

sign
infi
nan

nume

nume

item) 2[EIE T,

function D% IRT Xk 572 iterable DEEFRZIRTMTHIBIEUI. itertools. filterfalse() ZZRL
TLZZNW,

float([x])
BEIIXTFY 1z D SER SN FENUSEER L 5,

SIBACTFHN DY G, 10 #EEE B AFZCTFINC L TL 23 W, BEICHFEMF VT b, ZZEANHED
RAENTOTHIFEVERA, FFEELT '+ » =" ZEMTEET, '+ & EohHCMOEED
HZE¥ A, 51803 NaN (not-a-number) RIEA DR AR Z LT XFHTHLENEHA, EMICIE. A
INE. BiROZEAZRID FRN BRI ORI S RENH D £ 3

B ||+|l | n_n
nity n= "Infinity" | "inf"

= "nan"
ric_value =  floatnumber | infinity | nan
ric_string = [sign] numeric_value

Z Z T floatnumber /& floating TRoid XT3 Python OFEVNISEEY 77 VT3, KXFH/NLF
PEEG72 <. BIZIE Pinf?, "Tnf’, "INFINITY” . "iNfINity” 32 CIEQEEA Y LTHZ 28D T,

— /T GO 7R NGRS R &, (Python OFEVNIGSEOREET) F CIEDTFEI/INRESS
BENET, 5180 Python OFEN/NEUSEDHEIFAINL &, OverflowError PEHENE T,

—fi%D Python A 72 =7 bk x IZMN LT, float(x) & x.__float__ () WXHEHELFJ, __float__() 2
ERERINTVWAERWEE,  _index_ () N7+ —1ANv 7 LET,

FIEHEZ 5T IUE 0.0 ARENET,

i)

>>> float('+1.23"')

1.23

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

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

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

>>> float('-Infinity')

-inf

FE/NEGEBENZ O W TR, BUEER! int, float, complex HBIRLTL 72X\,
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N—=Tar 3.7 TEE: ¢ IMNEHFHFIBCRY L
N—PYay 3.8 TLHE: __float__() AEHRINTVARWESA. __index__ () N7 +—1ANv 7 LET,

format (value [, formatfspec] )
value % format_spec THIFAIZN S 7 HEALEI Nz RIUCEHLL 5, format_spec DFFERUL value 5|
BOBIKEFELE T, 3L ALDHMAAAITHEOLON ZFENLHEXOFELES: ENIEEZI 558
4% .

T 7 4 D format_spec I XZEDFHNIT T, ZAUTHEE str(value) OFEFH L R UHERICR D F£5,

format (value, format_spec) DWEINH LIk, type(value).__format__(value, format_spec) IC
R, 24U value @ __format__ () AV y FOMBETEI X, f VARV AFEZERL 3,
ZDXY v FOERD object ICEBFELTD format_spec DBZEITI B o72D . format _spec R D H
DXFHNTR P 072D LIHE. TypeError DAL ENE T,

N— a3 3.4 TEHE: format_spec BZEDLTFH| TR WIS object () .__format__(format_spec) X
TypeError ZiAH L £3,

class frozenset( [itemble] )
LW frozenset A 7927 Ve RBLE T, A7 a »T iterable SR ONTBEEEAE T,
frozenset ZENV A VI FATT, ZDZFTRARXETZ FFaX> ME frozenset ¥ set (EF) B
- set, frozenset ZBIRLTLZE W,

D a >y FHIZOVTIE, B A YT TR set, list, tuple, dict R collections Y 2 —)L &R T
I,

getattr (object, name[, default])
object DIEH SN BEDMEZIEL £ 3, name IIXFINTRL TERD FRA,. XFINET T 27+ O
BHEDO—DODHAFTH - 7235E. EDHEIEZOEEDOMEIZZD £3, BHlZIX, getattr(x, 'foobar') i
x.foobar ¥ Fli T3, FEHENTBUEDTEELRZWEA, default D352 5N TWIIEFNIREIN, £
S TRWEEIZI AttributeError PIEHINE T,

globals()
BAED 7B — LS YRV T — TN RTFHEEZBELET, JAUIEIREDEY 2 —L (BPXY v F
OHTE, ZNEZHUIHLAZEY 2 -1 TRZRL, ZAZERLTVSEY 2—)L) OFETT,

hasattr (object, name)
SHEEA TV 27 b e XXFHNIT T, XFHNDBA TS 27 P DREUHD—DTH-7235E True &, £ 5 THK
WIGE False ZIRL £3, (ZDOBEIZ. getattr(object, name) ZM-UH LT AttributeError %i%
HE 208508 R2 2 e TREXINTVET, )

hash (object)
AT F DAy Y afie (FFETHUL) BLE T, Ny Y2 l3EETYT, IO R3FHFELZMET L
WHEHEOF — 2 @RI T 27201fEbNE T, FLWHELZBIEIZFELL A Yy 2 ERZRBET (1
1.0 D& ELS>TVTHTT),
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FR: MBE®  hash () XAV Y RERFEELEATO27 b EFESIEE. hash() DBEFTTE2S 0D
Ey MEICEDE TRV EZYIDIETZ ZLICHFERLTLEEW, #1L<IWE __hash () 2L TLE
éL\O

help( [object])

HAABANNT AT L2 BB L E T, (ZOBBIINGENREROLZDDHDTT, ) 5IENEZ 61T
WERWEE, MENAL TS AT HEA 2T ) Zayy =L ETREILE T, 518D XFINOHE. LF
FNEES 2=, B 79 A, XYY R, ¥=Y—F, $REFFa XY POHEEAL LTREIh, A
NTR=IPayy =V ECHFEINET, 5I8BZOMOA 727 VOBE, 204727 MCHET
BEANTR=IUPERINE T,

help() ZMFUH L7z ZICBBOFIE Y A MR T v ¥ a (/) BPENGEEIZ. AT v a X DRFTIDFIH
PUBERASIBIE L WOIEKRTHZ Z L ICHEBRLTLEEI W, IhFELVWI2E, MEHEASIBICOWTD
FAQ DFtH 2B L T2 X0,

ZOBRIZ, site B 2 —Ah 5, HAAADEHTZERIIHRINE L,

N—Yar 34 TEHE: pydoc & inspect NDEFEIZLD, I LATREA 7Y = 7 bt ey 7
=F AR LDV UBNTEHROD 25 DI D F L7

hex(z)

Convert an integer number to a lowercase hexadecimal string prefixed with ”0x”. If z is not a Python

int object, it has to define an __index__() method that returns an integer. Some examples:

>>> hex(255)
'Oxff!
>>> hex(-42)
'-0x2a'

B2 Ko7 16 EXXFINR/NLF D 16 #ECTHI, JeiED 70x” fF &% 70x” HLUICEHR L 2 05E1E,
RICHET B ITEDER T

>>> 'J#x' % 255, 'Jz' J 255, '/X' 7} 255

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

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

>>> f'{255:#x}', f'{265:x}', f'{2565:X}'

(roxff', 'ff', 'FF')

EDFEHELWI XX format () BBBLTL XN,

16 ZJEKE LT 16 ERBCCTHN B BBUCER T 5121F int O $BML TS0,
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ER: FEVMNRED 16 IR R G VWEAICIE, float.hex () XY v REfo>TTF X0,

id(object)
AT b T HIME” 2R LT, ZOMEBEET., oA 7Y =7 FoAMETIE—Er o8 KT
HBZEPRIEEINTVET, MBI ELRSR WV 2004727 MEIFAL 4d0) EERFFord LT
F¥A.

CPython implementation detail: This is the address of the object in memory.
518 id ZHEEL T BEEA A2k builtins.id ZEHLE T,

input ( [prompt] )
S prompt BEAET AU, EADBREOUATEZRWTEREEL IcE S S £5, K. ZoBEBIEA
N6 1 TR AB. XFINCEHBEL T (REDOBUTZFRVWT) BRLE T, EOF 2HiAlENnlzt &,
EOFError DA ENE 3§, fi:

>>> s = input('--> ')
--> Monty Python's Flying Circus
>>> s

"Monty Python's Flying Circus"

readline Y 2 —ADFAAENTOVIUR, input O WFZNEM o THEBIBRITRES L X M USREL 12
"L ES,

5% prompt T T BEEA N> b builtins.input ZiXEHL F3,
5% result J= T BEEA N> b builtins.input/result Z#EHL 7,

class int([x])

class int(z, base=10)
BUEFE 723 5CF8) o 2 o ERS BB A 7Y = 7 PRIRLE T, 5IBBEZ5NRWEEICIE 0 ZIRL
F9, 212 __int__ () DERIN TV AEHEIX, int(x) X x.__int__ () ZIRLET, 212 __index__()
MEBRBINTVEEHEE, "x.__index__ () ZIBLF T, 21T __trunc__() BERINTWVBEHEEIE.
“x.__trunc__(Q) ZRLF T, FEVMNIGGEEIZOWTIE, 2T 0 iR WHINTI D T E T,

T BEUETRWV, D203 base D52 HNTGE. © 13FH, bytes £ VAR VA, bytearray 4 ¥ R
RYADNWTNHST, B base D B 7730 TRINLSDTRINEIRD FHA, F 7> a > T,
VT ILVDRN + HEWE - & (FEOAR=ZRZLT) T2 20 TEET, £/ VT I7MIERAT
P Z e TEET, A n OV T I70E 025 n-1 OFFITMHE 10-35 2HD a 225 z (FRF A 2D
Z) ZMA T2 DTHEREINET, 774D base 1X 10 TF, FXNAHIZ 0 & 2--36 TT, HE 2, 8,
16 V77U, HloftiEe LTa— FHOEKY 7700 X 512 0b/0B, 00/00, 0x/0X ZHIZAFIT 2 Z
EHTEET, HEO0Fa—FRYVTILE LTHERHRT 22 2BRLE T, ZOME, EROEH
%2,8,10, 16 DERPIZRDFET, LMo T int('010', 0) WEEMTEDHH FHAD, int(1010")
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% int('010', 8) FHMTT,
BRANZOWTIX, BER int, float, compler HBIRL TLZE W,

N— g 3.4 TEH: base D’ int DA VARV ATHL, base 7 =7 +73 base.__index__ X
Vv RER>TOWREHE, ZOXY v REMATERICNT 2B EH2 e N TEET, LETON—Ya v
TlX base.__index__ Tld# < base.__int__ ZHEHLTWE L%,

N—=Yar 3.6 TEH: a—FUFTIAHTHE NI 207 v X—Ra7%2MHTEET,
N—ay 3.7 TEH: ¢ IMEHHASIEICKRY £ L%,
N—T a3y 38 TEHE: _int_ ) PMEFINTOVARWVEE. __index. () N7+ —A Ny 27 LET,

N— a3 3.8.14 TEH: int string inputs and string representations can be limited to help avoid
denial of service attacks. A ValueError is raised when the limit is exceeded while converting a string
z to an 4nt or when converting an 4nt into a string would exceed the limit. See the integer string

conversion length limitation documentation.

isinstance (object, classinfo)

object GIBDS classinfo 5IEDA Y AR Y A TH 5, (B, B 3 RE) 3777204 2R
ADBEIT True IR L E T, object BEZALNTBDA 7Y =7 FTROWIEE., ZOBBUIHIC False
ZIRUE T, classinfo BWRA T2 =7 DR TV (52 WIEHIRINERD X TV) DEE. object BEN
LEDONWTINDDA Y AR YA THIUL True ZIBL E T, classinfo DEIREMN S35 X TN, BB WVIEHE
BOETLDONWTNTHRVWEA. TypeError IS EHINE T,

issubclass(class, classinfo)

class B3 classinfo @ (B3 F 3B, B 2\ virtual) Y727 5 A TH 25E1T True ZIRL E 3,
7 RAFIENEAEDY 77 TR ARINET, classinfo l37 FAF TS =27 b oR2XTVLTSH KL,
ZDEEIIE classinfo DFTRXRTOLY b UDNFARLNE T, £OMDBETIE, BISt TypeError Mk
ST,

iter (object [, sentinel ] )

ATL—F 37927 bERLET, BE5IBBHENEINT, B BOMBIUIKEERDET, 5
ZHIBDR VA, object WRIET B b an (__iter__() XY v F) b, ¥—=F A7 kanl (51EH
0 BHtET % __getitem__() XV v F) 2HR—-FFTE2HEEF T 27 b TRINERD ERA, I
5070 F ALK E DY R— PSR TVWIRWEGE, TypeError A EINE T, 5B 518 sentinel 23
525N TW5R5, object ZFFUHLUAIREA 7Y = 7 b TRIFIRD FHA, ZOFAIERINS A
TU—=&IE __next__ () BFERIBIZ object ZH|BIRLTHFUHLUET, IRENAED sentinel £EFELT

R, StopIteration WEHEN, Z5THRINE. EVEBZDEFRINET,
ATL—28 HRTLIIZEWN,

25| BOERD iter() ODERLZFFHED 12, Ty 2 —X—DWERETT, HlZIE A4 FIVDF—
BR—ZAT 7 ANDPSEERBDO T Oy 7% 7 7 4 LOKICERET 2 ETHAHTICEXRD IS ICLET:

18
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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)
F702 7 PORE (BEOK) ZIRLET, 518U —F7 YR (XFH N4 ML T4, VR B, range
F)pavryay (& £48, WHESSE) T,

class list([itemble])
list ¥, FEBRCEBEHTIEIRS I 2 =2 Ty —r 28T, YRR (list) & —47 > ZB - list,
tuple, range I2 K F 2 X ¥ MEIRTWE T,

locals()
BEOQ—INS VRV T— TN ERTHFEZEHLTRLE T, BT 0y 7T locals() ZFEUH L
72 ZRHEZEDRENZ T, 253278y 7 TIRREINERTA, EY 2—LLRIULTIE, locals()
& globals() BRILEHETH S ZLITHERELTLEI W,

AR COHEONRRBEEL TRWITEEA; ZHLTH, A XY XHES 0 — A AZERR HHAERK
DIEICITHEL ¥ Ao

map (function, iterable, ...)
function %, fERZIELEH S iterable DETOERIGHEHMAT 24 7L -2 %R LE T, BMOD iterable
SIEDEXI N2 S, function 1 ZZDBIZ T OSIMERS R ITNERST. BETOA T 776
TLTHMONERICHEAZINE T, BROA T3 TBEZLNEEH, ZOA4TL—RIZZOHDR
WA T 7 ITNDPRELRKEATIEED 5, BBOANSTTIRIIEZ FVICREI N TV S HEIX,
itertools.starmap () ZBMLTLIZE W,

max (iterable, *[, key, default])
max (argl, arg?2, *args[, key])
iterable D TERRDER, £/3 2 2D LO5IBOPTHRRODDZIRL 5,

PHBEFIED 1 27252 o256, FRUITIZE TR jterable TR TUIWITERA, ZD iterable D
BRKOBEENREINE T, 2 20U EOF—T—FELOMESIEDI S Z 5NE5E. FOMNESIBOF TR
KOBDOIPREINET,

FEEOF—v—FHAGIED 2 2HD EF, key 5180EI5180E 1 OB A IEFEEK (1ist.sort () DHDD
E251) #EELE T, default 518UIH R N4 T 7 TADEDOHEITRT AT 2 7 P REEL£F,
AT Z TNANLET default 352 5N TWIRWIGE ValueError DiEH I E T,

BEROEEPERD L X2, COBEBIIZFDOIBENCHNEZSDOZIR L F T, ZHUd. sorted(iterable,
key=keyfunc, reverse=True) [0] %° heapq.nlargest(l, iterable, key=keyfunc) @ X 57z, D
Y — MEEMRMERT 2 Y -V el L T,
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A=Y 3y 3.4 TEM: default ¥ —7 — FEATIEL
N—P a2y 38 TEHE: key 518703 None THS Z L ZFFHLET,

class memoryview(0bj)
S26N7d T2 b ooz " AEYV L2 =" ATV 27 FEIBLET, LI XEVUE2—
EBIRL TN,

min (iterable, *[, key, default])
min(argl, arg2, *args[ key])
iterable DHTER/NDOEZRE, /2132 2 LOFHOFTRNDSDEIRLET,

PLEFIES 1 D752 6256, FRUIITZE TR dterable TR TUIWITER A, ZD iterable D
RNOEZMBREINET, 2 2 EDOF—T— FELOMES KPS 2 bhis, Z2OMES I BRoh Tk
INDBHDPIREINFT,

ERDOXF—V— NEHGIED 2 25D 3, key 518035152 1 DB INEFREEL (List.sort() DHDD
EOW2) BHELET, default 5IBUI G2 HNTcA T 7 TADEOBETRT AT =7 bRIEELE T,
AT 5 TIADZET default 52 5N TWIRWIEE ValueError BEHINE T,

RNOEEPER D2 L Z, ZOBBEZD S bEMICHE N D DZIRL 3, ZHUd, sorted(iterable,
key=keyfunc) [0] % heapq.nsmallest(1l, iterable, key=keyfunc) ® X 57, fid Y — M ZENE
Merrs Y — LMWL L E T,

N— a ¥ 3.4 TEM: default ¥—7 — FEHSIHE,
N—= 3y 3.8 TEH: key 5180 None TH2 Z L 2HFBELET,

next (iterator [, default] )
iterator @ __nezt__ () XY v RZIPUHT I ICE D, ROBEREZHELET, 1 7LV —XPBRAETW
B8, default BHZ 5N TVIUEZNINREN, Z 5 TRIFIUR StopIteration DSEHEINET,

class object
R ERZROHLWA T 27 P 2BLET, object ZRTDI IRADHEEY 7 A TT, ZHUd.
Python D27 7 2D THDA Y ARV AIHED XY v FEERFL ET, ZOBEBITW»R 258D 2T
JEEA

EMR: object 1 __dict__ & BBV DT, object 77 ADA YRRV RAIMEBOEEERAT S Z
CIXTEEEAL

oct(z)
BROR FEHHIC 7007 DTV iz 8 ESCTFANCE L £ 3, R Python oy LTHEX 2R ckd
%9,
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>>> oct(8)
'0010"'

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

TR PEEARED 7007 [ E % 700" L D 8 EXXTINTEMR L L WIHEIR. RISETF 2 TEPHZ £ T

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

('0o012', '12")

>>> format (10, '#0'), format(10, 'o')
('0o12', '12")

>>> £'{10:#0}', £'{10:0}'

('0o012', '12")

IDFEFELVZ X format () BBRLTLIZE W,

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

opener=None)

file ZBAE, WET 2 T77AINFAToI b BIBLET, 77 A VERL e TERIFIE. 0SError
DEHEINET, ZOBEBOFAFNIZOWT, tut-files ZSIRLTL EZX W,

file 1& path-like object T, BAK 7 7 A VD (N EFIREOT —F > 77 4 L7 b VIIHT 24 $&
PEGZDHDH, ERE, Ty TTET 7 ANOERDT 7 AVT 4 A2V FRTT, (77 4L7 4 R
7 TRHER NI, T closefd DY False ICHESHTWAVIRD, BENL /0 A7V
A DHL BB L XL SR ET, )

mode 347> a Y DXFH|IT, 77 ANVDBHINDZE—RZEELES, 774V ME 'r' T, FHisAA
AT F A E—FTHIEWIEKRTY, 200 X {MEDNLHEIEX. EZIAL (7 7 A4 AT TIIIFE
TRIHLEREDT7 s ANEYIDEOET) AO w'. BHERIZZAERHO x| BEHD 'at T (W<2D
® Unix ¥ A7 L TR, T OEERAAHBUED 7 7 A V> — ZIEICHRLR L 7 7 4 VOREITBEINE
NET), 7FAME—RTIE encoding PIEEINTOWRVWEAIFOhZ2Zya—T 4 E 77 v b
7 4 — DIZHRFEL £ 9 :locale. getpreferredencoding(False) Z{fio THEOR S — LTy a—F 4
YIREBIGLE T, (raw NA MIOFAH FIE. N1 FUE— FEMHWV, encoding ERIEEDFTF L
%9) fEERIRERE— FIZRDRD@ED TH,
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XF | B

v | BAABHICHEL (T AT

w'o | FEXALHICHE, ¥ 774020 ED S

v MBI ERICE E. 7 7 A ADETE S 25 E RIS 5
‘a' | FEABHCHE, 77 AADPFIET 2HAIKRREISERLT 3
'p' | XA FUE—F

't' | T¥RAME—F (F7 4 H)

| EFAICHC (FiAiAA - HEIAAH)

TI7ANPDE=FRIZ 'r' BAVWTTFRMOFARA, 'rt' LK) TI, T—F 'w+' & 'wtb' &
T 7 ANEROTYIDEEDE T, E—F 'r+' & 'r+b' BT 7 AL EBYDFEDTICHE T T,

BIE ctilthi o T2 K512, Python 3ANAFV 732D /O ZRAIL £F, (mode 5180 'b' %
BHT) N FVE-FTHINET 74U WEZVHRRETIA—T 4 Y 7HETIC bytes A7V =
SR LTELET, (5740 b, mode BIBIC 't BEFNELZD) FFR FE— KT, 774
NOWER str L LTGREN, N MIXET. 7I79 b7 r—2MRFOTYa—F 4 7D, encoding
PHEEINEGBEFEEIN Yy a—T 4 V7o TTFa—RFEhET,

EHIZ U EVISFHFAIENTVWEE- FXTFHD 90, THOFRIBZEL Lo TOTIFHER L 1
TVWET, DENXZDE— FXFIX, 7F X ME— FTOD universal newlines ZH I L TWE L7225,
Python 3.0 TEXZNDT 7 + L FOZEH 2D F Lz, XDEFEMRZ 2 newline 5D RF 2 X v %
ZRLTLZEWN,

AMR: Python X, FEBOARL—F 4 VIS ATIANTFALN 7 7 AL EEIERBTE20IEMEFELE
BFA; TRTOUHZ Python BH T, KoTF I v b7 3 —23HKEFETT,

buffering 134 7> a VOB T, Nv 77 VY ITOHHERET 2DIMEONET, Nv 77 ) 7%
BANZT 2 (N4 FVE=RTOAEN) ZIF 0. THRANY 77V 27 (FTFAME-FTOAER) I
F 1 BEEDF ¥ 7Ny 77 DRES AL PHEATIEEST 212013 1 U EOBHZEL TSI W,
buffering 5IEDBGZ 5N TVWRVWEE, T7 4L DNy 77 )Y ZHHIMTO LS ICEIEL £ 3

o« NAFVIZ 7 ANBBEEI A ZADF ¥ I TRy 77V TEINET, Ny 77 P4 &, TEOTA
AZAD 70y 7% A4 X BRETZa—YRT 1 v 7 ZHVTGERIN, ZADTARERG IR
H YT 40.DEFAULT BUFFER_SIZE DMELNE T, ZL DT AT AT, AR ANy 7 7% 4 XX
4096 2> 8192 N4 FRIZHRBZTL x 9,

o INEEHNIR) THXFA M7 74N (isatty() B True ZRT 7 7 A N) 3TN 7 7 VU 7 2EHL E
T ZOMDTHF AT 7 A NE, ETHIALIEAL FV 77 A VHOFEZERAL 9,

encoding 137 7 A VDI YaA— K7 a— FiZflibh 3 text encoding DHRTTS . ZDX TS a 3T
FAPE-FTORMEAL TSIV, TNV PLYA=FT 4 Y 7ET Ty b7 4 —LMKHF (locale.
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getpreferredencoding () D3RTH D) TI A, Python THR—-PZhTWwWdTra—74 7 3eh
THMHRIET, LI codecs TV 2 —VHADHR—-FLTWVWEILYA—T 4 Y TDVRAMEHRLT
{72& W,

errors \ 3472 a YONFH|T, T2 aA—FRT7Ta—-FTOLI—%2 DL R/I D EIHET2HDT
o NAFVE-FTREHTEEEA, RARIFEDOL S — Y FIBEHARETT (T5—N\YFF 1
FIEEENTWET) 25, codecs.register_error() IZHHRINTWVWE T 7 —UWHOHHT S HHARET T,
BFHEOL S — Y FIOHENTE. UTOX5%b00HD £3:

o 'strict' XY a—FT 4 YT TT =5 EHIH ValueError EFHEXEET, 774NV METH
% None bR UHIER T,

o 'ignore' ZT I —FHMEAL XY, Tra—FT 4 YL —ZEAT LI LT, T-RHKONSAE
WADH2 I L ITHERLTLZE W,

o 'replace' & NIERBRDOT —EHIFELEGINC (17 OX57%) Bfiv—h—Z2HALXT,

o 'surrogateescape' IZIEL < W N4 F3l%, Unicode ® Private Use Area (RAFITHIK) 125 %
U+DC80 225 U+DCFF @ a—FKRA ¥ FTRLET, 7—X%2EZALIRIC surrogateescape
IV REIEbNZ . ZhHDRAI— KRS ¥ MITTERTAA MNCEREhET, Zh
Brra—7 4 YIBRERT 7 4 VRIS 2 OIERTT,

o 'xmlcharrefreplace' 137 7 A MNDF XAAKDAHY K-t NFET, 2O ra—74 /T
TAR— b ETNROFIE, &nnn; BROEY)R XML XFSRTEBENE T,

e 'backslashreplace' X FIE/RT —& % Python DNy VAT v ¥ affEDIRyr —F>—r VAT
Bl £7,

 'namereplace' (HEZXIAAKOAYR—PFINTVET) FH K- IR TORVFEEZ \N{...} =
Ry =Ty =0 Y ATEBLET,

newline 1 universal newlines €— FOEWEZHIFEL £ (7 F A FE— FTOAIMEL ), None, '',
"\n', '\r', '\r\n' DVWITNDPTT, ZIUILLTO LS ICHEEL 7

o ANV —=LhSDANDFEAAARE, newline 7% None DFGE, L= NN—HILBATE— RBEIMTKD
T3, AAFDITIE '\n', '\r', £/2F '\r\n' TKDD., MHEHLIITITR XN BZHIC '\n' ITZ
ENFET, " OHE. A=Y ABITE— NIFEMTRD T35, (TREEHBRINTITFSRH LT
WRENET, TOMDOIELRMEOEHE, ANTIEEZ 6N FITOAKDD, fTRIEERIAT
WIEOH LTSRS g 3,

o A MY —ANOHTOEZAAKE, newline 73 None DFEH. £TDH '\n' XFWEIRATLDT T #1L
P DITENRL —& o0s.linesep WEHINE T, newline 25 "' F721& '\n' OFAFEHRINEE
Ao newline BZF DD IELURMEDIGE. £TD '\n' XFFEILNEXFINEBREINE T,

closefd 78 False T, 7 7 A VETIEBRLT7 7 ANERFHEZoN5E. TED 7 7 4 LildFid
77 ANDPHUONBINEFERDET, 77 A NVABERONEGE. closefd 1F True (77 #
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A ME) TRINRRD A, £ TRWGEL —pEHE TS,

FEUCHLATREA 7Y 227 % opener E LTHZXZZ 8T, WARLDA—TF =0z %FT, 2L T7 >
ANATI 27 POTRED 7 7 A VG T1d. opener % (file, flags) THUHL TR ONE T, opener X
FW/z 7 7 A VFLIRF 2R E RIF UL D £8 A (0s.open % opener & LTHEFT &, None ZIE L /=D
L EREOEREICR D £3),

Wiz IHER E N7 7 4 Ud #ESRE TY,

RDBFNE os.open() BED dir_fd 518z, GRAo6NZT 4 L7 U5 OHEN X THREE N
77 ANEHELT:

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

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

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

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

open () BIBDNR T file object DFRNIE— FIMKIFLE T, open() 27 7 AV ETFAME—N ("w', 'r',
'wt', 'rt', R E) TR Do/t FiX t0. TextIOBase (FRZ i0.TeztIOWrapper) ¥ 727 5 A%
BLET, 774NNy 77V Y IFEDANL FVE-RTHLDIZME o7 21X i0.BufferedIOBase
DY T2 7 ARBLET, EBREDZ 5 RAEIMATT, GisihH AL F VY E— FTIE to.BufferedReader
BRUET, HFEIAANAF VU E— RLBFENA FVE— FTIX d0.Bufferediriter ZiRLE T, A
HEE—FTIX i0.BufferedRandom ZIRLET, Nv 77 )V IPEHL e Eldraw A MY —4, TR
D% i0.RawIOBase DY TV 7 ATH 5 i0.Filell ®iRLET,

fileinput . (open() WEEINBMITH D) i0. os. os.path . tempfile . shutil RED, 77
ANVEEEY 2 — LB BRLTLIIZZ W,

514k file, mode, flags R#$HEL T BEEA N> b open ZiEH L £5,

mode & flags @ 2 DDFHIIFOH LFDE,LEES LD, #HRICKVBRES N D T 5 A RN
HHET,

N—Yar 3.3 TEHE:
o opener 5IEEBIML F L7,
o 'x' E—RZBEMLE L.
o LINE I0Error BEH S TWE L, ZHUIBAE 0SError DA V7 RIZHD L7,

o BIFD 7 7 4 V% HHRIERE—F ('x') THWIBE. FileEzistsError AT 2 X 51
7D E L
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N—T gy 3.4 TEH:

o 77 ANHAEARNTZD F LTz,

Deprecated since version 3.4, will be removed in version 3.9: 'U' E— F,
N—=Yar 35 TEH:

C SRFLA—ABFWERT FFANY KT HPNEEM LD o R BA T OB
InterruptedError BIAERH T 2MRDODICS AT LI —LEFERITTZ2EI5CRDELE
FHILCOWTIE PEP 475 28R LT 72X W),

e 'namereplace' TT7— Y RIBMENE LTz,

N—T 3y 3.6 TEH:
e 0s.PathlLike BEELEF TV 27 2R ITANE XSk EL

e Windows TlX, 2V =Ny 7 7DF—TFIF. i0.Filel0 Tl37% <. io0.RawIOBase DI
T IRAERTTL & D,

ord(c)
1 X5® Unicode XFa2RTXFINIM L. ZDXFD Unicode I— FRA ¥ F2RIEHEZELET,
PIZIE, ord('a') I3¥EE 97 ZIR L. ord(' € ') (L —HFELH) 1F 8364 ZRLFF, T4 chr() O
T,

pow (base, ewp[, mod])
base D exp xR L ET; mod BHIUX. base D exp TN T 5 mod ODEIRZIREL £F (pow(base,
exp) % mod KD MMBLILHEINET), Z5[BDEK pow(base, exp) k. BRHEBEFELMH o7
base**exp & ZEffiTI,

SIBUIBER TR TIR D 8 A, HIRGOHE. “HEMEF B 2 BmAER 2 EH S E T,
int EHE I L TIE, B0 8B ETRVWED . BRI BRdfzo) fEE e RURICk Y £7;
HO%GE. ETOTIRIRE/NMNGRICERB SN, FEV/NMNURORERNESI N E T, BlZIEF. 10%%2 1 100
ZIRUETH, 10%%-2 1% 0.01 ZRLF T,

base ¥ exp B int AT Y KT mod BIFET S L &, mod dF-EBEATRIINIRST, oo
THoTUIWITEE A, mod BIFIEL T exp DEDBEDIBZE. base 1& mod & H\WVIZHE (BRARAKIED
1) TRITNUIRD ERA, ZOHBE. inv_base & base WX T % mod ZiEE T 5EY 2 7 (base &
inv_base DFE% mod THI-7=RHV N 112722 X5 RH) £ LT, pow(inv_base, -exp, mod) 2RXH
S

LUTIE “97 27E L §5% 38 DEY 2 IR OERTF
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>>> pow(38, -1, mod=97)
23
>>> 23 * 38 %, 97 == 1

True

N—=Yay 3.8 TEH: int ARF Y FIZH LT, =Z518FRD pow THSIHBICADEEZIS Z 2T
XB3E50TRDELE, THRICEDEY 2 SO ENFREICR D 7,

N—Ya v 38 TEH: ¥—U—FylEINS N TES L5120 £ Lk, MENIAIES B2 T2
A— PSR TVE LT

print (*objects, sep="" end="\n’, file=sys.stdout, flush=False)

objects % sep TRYID BB STHF AP A MY =L file .ITRRL, BEIC end ZRRLET, sep. end .
file . flush #5225, ¥—7— R LTEX20ERDHD T,

F—U— RRLDOFIEIZTART, str) BT 2 XS5 ICXFINELLXI, sep TRYIGNRBSLA Y — A4
CEEHIN, HRIC end DHEF T, sep ¥ end DA & D, XFHITHRITINIRD FXHA, Thd%
None IZF 5 &, T 7 4L hDEXHEDLINE T, objects D352 HHRIFIUR, print () 13 end PIIE2EZ
HLES,

file 51803, write(string) XYV v FZROA 7V 27 P TRIFNUIRD £RA, EES R WVD, None
TH 235G, sys.stdout BEDLNET, BIREINZFIBILETTF A MXFINCEBREINE T H 5,
print D ENAFVE—RT7 74 NF T 27 MTFIERHTEERA, KD DIC file.write(...) %
fiioTLZEW,

ARy 7 7 (LXRBHE S DR file THRED ETH, flush ¥—7— FEEDEA SR MY — 213
BHIIC 7 v v ad3hET,

N—ar 33 TEE: ¥—v— N5l flush HEIMSNE L7,

class property(fget=None, fset=None, fdel=None, doc=None)

property JEHERIRL £5,

fget FEHMEZEIS S 270 DTS, fset 3EBHEZRET 27D DEBTT, fdel FEMEMEZHIFR
T57DDETT, doc \ZEHED docstring ZIERK L £3,

PRI 2 R, B x OB DERTS:

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

def getx(self):

return self._x

def setx(self, value):

(RDR=212Hi <)
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(AIDR=I 25 DfE X))

self._x = value

def delx(self):
del self._x

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

e C DA VAR YRR BIE, c.x 13 getter ZFEH L. c.x = value I3 setter Z. del c.x i deleter
IR L E5

doc 1X. 5z 604U property BHED K& a X ¥ PXFFNTRD £F, 52 ohRiFiud, property 1
fget DR F 2 X MXFH (B LHIX) 2a—LET, 2D property() & 7AL—2 £ LTH
ZE. A LUEA property 27E2 DIXAESTT:

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

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

nwmn

return self._voltage

@property 7 2 L — & voltage() ZR UKHTDE £ At LEHHEMED Ygetter” 12U, voltage D ¥
F a2 X ¥ FXFF) % "Get the current voltage.” WICEE L F 5,

property 4 7Y = 7 M getter, setter, deleter XY v RZHoTWET, ZhHDX Yy FeTra
L= LTS e, WIS 27 7 3B 7aL — F hABREICHRE Sz, property Dav¥—%
ERRCEET, Zhe—FR2 DR TS HHT 202D D £73:

class C:
def __init__(self):

self._x = None

Q@property
def x(self):
NHHI lm the /:EI prope,r.ty. mimnn

return self._x

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

self._x = value

0x.deleter
def x(self):
del self._x
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O3 FERON L ST, BNOBECE. BTTEO property ¥ F 4R (0BT x) %5
ATFEW,

RENS property 7 7Y =27 bbb, aY A F 7 XDO5HUTHIG LTz fget, fset, B LU fdel JEMEZHF
HET,

N—=Pay 35 TEHE: BEAT7Y27 O Fy 7 A ) U IBREZALARICLD £ LT,

class range(stop)

class range (start, stop[, step])
range (&, FEEIEZEBTIERLA I 2= TNy — 7 Y RBIT, range & & —7 > RB — [ist, tuple,
range I R ¥ a2 X ¥ MEIRTWET,

repr (object)
A7V 27 P OHIFARERER 2 S0 TR L ET, ZOMBIIZ S DBUCOWT, eval ) ITEES A
e ZFLRICEEZROLSRATY =27 P2RIIFHNZAERL LS L LE T, 5 TRWEEIE, ILFEIR
WKHENIA 7Y =27 P OROAHT L BMOER (KIEDHERA 7Y =27 FOARTE 7 FLRAZEAE
) BBELET, 7IRIE __repr__ () AV Y FERERTLHILT. ZOBBICEDZDI S ADA VR
RUADRTHDEHIEAT 2 Z N TEXT,

reversed(seq)
BEREPMIECHED B354 71 —& (reverse iterator) iR U E T, seq Ik __reversed__() XV v F&ED
Ly =R ran (C_len__ () XYy R, BXU, 0 LB ESIMET5 __getitem__(O)
AV R) Y R=12FT2FT7I 27 P TRINIRD FEA,

round(number[, ndz’gz'ts])
number O/NEFR% ndigists NIICHOTEZIR L 3, ndigits BB XNz D, None 2o GAE. AN
fECRDIEVERZRL 3,

round() &Y R— b T 3MAAAETIE, fHIX 10 D<A F R ndigits ROBEHOFTRHEVDH D
WD HNET; ZODFBEMBFECZITEVER S, BEZESGIC (207D, FHlZ2I round(0.5) &
round(-0.5) (FMi/7 & $ 0 12, round(1.5) 1% 2 I2) D SLNF T, ndigits WIIEEOBBMENEM L
D ET (EORE, ¥r, AO'H), KD HEIE ndigits BHEE XN TOWR WD None DIGEITEER. £ 5
TRFAUTR D EIX number LA URTT,

—fi%f7% Python 7Y =7 b number (X LT, round (ML % number._ _round  WZBELFT,

IR FEVNSEBICN T S round () DIRBBWIEEN L O LAFEEA: HlZIE, round(2.675,
2) W TFHEEDD 2.68 TWE#L 2.67T 252 FF, ZHEATTEDD FHA: ZHIRIEE A Y D/NEH
FEVNEEBTEMICRE RV Z L OFERTT, FFL <X tut-fp-issues ZZIHL T X0,

class set([itemble])
F 7> a »T iterable DBEZERFDO, il set A7V 27 F2IRLE T, set WHARAAY I A TT,

28 %2 & HHAHRE



The Python Library Reference, 'J1J—X 3.8.19

DY 7ROV TH LWERIE set % set (EE) B — set, frozenset ZBIRLTLZE W,

DI > FFIZDWTIE collections EY 2 —LRMAIAALD frozenset . list . tuple . dict 7 F
A ZRLUTLIIEZ W,

setattr (object, name, value)
getattr() DM TT, 5IEA T =27 b, XFH, 2O EEBOMETY, XFINIBGFOBN £
BHRBEEOBANCTEE T, ZOMBIKIEE LA 7Y =7 boFFRIE, xR EIEICBIEM T £ 3, f
ZIX. setattr(x, 'foobar', 123) i x.foobar = 123 ¥ &FHlTI,

class slice(stop)

class slice(start, stop[7 step])
range(start, stop, step) THEINIA VT IV RDEEERT, AFARXA 727 M 2IRLET,
51 start BX U step 1&7 7 4L b Tld None TTo R4 RF TV =7 MIFAH LEHDREN start.
stop BX U step ZHFbH. I bHFHUIGIETHEDLOIL H (£33 774V MH) ZIRLES, ThHoD
fEiciE, ZoftiDiZoZ2h e LHEREEH D ERA, LHArLAENS, 205 DfEIE Numerical Python 3
XU, 20DV — F =T 4 WCKBIWRTHHAINTVEST, RIS ATV =7 MILEREI N4 >
T AREMIBEbNIBIC b ER I E T, HlZIX alstart:stop:step] ¥ alstart:stop, i] T
T, CZORBMONRELRE AT L — X BRI, itertools.islice() BZMML T Z W,

sorted (iterable, *, key=None, reverse=False)

iterable DBEREWMANRBFZ2H7=H VA ERLE T,
20DF T arslpRHh, IhoEF—U— 5 LTHEEINZ IR T8 A,

key 1213 1 5IEBEBREIBEL 3, ZHE iterable DFRER» LB -2 BT 20 EbNE T (H
Z13. key=str.lower D XS IWHEEL X9 ), 7 7 #/L MHIZ None TT (ERZEHHKL F7),

reverse \ZEABET T, True vy b ENHE, VA MOERIIEL2OHBLRIELZbD e LTHY
BzohZd,

[HXD cmp BEE key BABUCEILT 21213 functools.cmp_to_key () B L T X W,

HHAIAABD sorted() BEBIIEER I CPHEIAEINTVET, RIFEREZOMEMEFEEE LW &N
FEEXNTVWRUE, V— MIZETT, THUIEBD A TY — F 272501 b 3 (BlZIFEET
V— ML ThOHEOERTY — T 255),

V— Ol R F 2 — b U 7 UK sortinghowto ZZIEL THF X W,

@staticmethod
XYy REFHXY v RAZHL T,

B Y v NIIREBROB 52 Z I $H/A, FHIXY v FEESTHI2E. ZOA T4 A 6%2E-T
NARSINY
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class C:
@staticmethod

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

@staticmethod FEZUIBIE 7L —% T, ## L <X function ZSL TL Z&X W,

FHIIX Y » RiZ (C.£0 DEXD) ZFADBMETH LD, (CO.£0 DXII) A Y AR Y A LEUH
L7 TEXT,

Python BT BEIRX Y v Fid Java  CH++ BT 2HNAY v REELULTVWET, Z75ZXa>» X b
77 XD EERT B DITIKIOERM., classmethod() HDSIBLTLEE W,

HowdrFal —&XLFEL L, staticmethod FEFEDOBED X S5ITFER, Z DR D ETUENITZ £ T,
ZDREREIX. 7 T AAREL LB ESRT A2HLELBH D, D, A VARV AXY v FICHEEBRINED
PRET 2N — A TRBIIZRDET, ZOEIBTI—RATIE. ZOAL T4 F™MEXET:

class C:

builtin_open = staticmethod(open)

R X Yy FIZDWTHEH LWIERIE types 22 L TLIZE W0,

class str(object=")
class str(object=b", encoding="utf-8’, errors=’strict’)
object D str REIELET, FHllE str() 2L TLIEZE W,

str IZHARBDFI 752 TF, XFINHT 2 —fRVEERE, TFA =T V2B - sir &
ZIL TSN,

sum (iterable, /, start=0)
start ¥ iterable DBEREENP SHANEGF L, BHERLE T, iterable DBERITEFIIHBET, start OfE
WBXFHNTHo>TERED FXEA,

ES BT &L o TiE. sum() EDDBOVWVERED DD £5, XTSRS =7 Y AZEET % E#ED
DEFLWHIER ' . join(sequence) ZMFERZ ¥ T, FE/MNURBHEZ GRS NMEETINES 212
¥, math. fsum() ZBRLTLZE W, —H#HOA 77 7NV E2HET 5121, itertools.chain() DOfff
BEZTIREWN,

N—Tay 3.8 TEH: start X7 X—XEFXF—U—F5[R L TIHRETLZ IR TEZ Ik EL

super ( [type[, object-or-type] ] )
Ay FOMUHLE type DB ETIRB I FRAREFE T2 0x> A7 27 b2iRLET, 22
FADHTE =NR=F 4 REINMWEX Y v RIZT7 72 RT 2% DIERNTT,

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

class right after the type.
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For example, if __mro__ of object-or-typeisD -> B -=> C -> A -> object and the value of type is B,

then super() searches C -> A -> object.

object-or-type @ __mro__ JBMIX. getattr() ¥ super() ® WHTHLNE, XV v REROERIEF
EHIRELET, ZOEMEEEINT, MEAOMBEMEDEH I NIUL, FERFELL £5,

B2 51 BEINTR S, RENDER=—N=F T 27 VIREEINFERTA, F 25184727 bTH
FUZ, isinstance(obj, type) FETHRIFIUIRD TV A HE 2 5IEIETHIUZ, issubclass(type2,
type) HETRIIULAD FHA (ZHUEZ T AAY v FIEICTOTL £ 5),

super QBRI HRIE 2 2H D 35, H—IT, HiMRD 7 7 XFEEMEET super 135HTZHART 22k
BB I 2ARBBIZDOIMZ, ZAWZI—FEALYTFIALPLTLAEDET, ZOHREMD 1
7o IVIEETROND super DRI BTVE T,

2 O HOARIZEIN 2 EITEREICE W TN (cooperative) R ZEMEKEH K-+ T2 TY, Zhid
Python IZFFHEOHBE T, BIVICa Y A L ENZFEEP. BRDOAZ Y R— T2 FEICEALNRVL
HDOTT, ZOMRICED, FCHARDX Y v FeFRET2HBORKY S A %2ffiofe ” X4 vEy FHX
DMEMEZFELT LN TEET, ROUKEHE, 2O X RFELEIIBVWT, LDOLIBRGETHR UM
OCHLY 72 F v R0 X5 Wil L E3, FEHEFFCH LOIEFSETRICRES NS Z 8, L
EF &2 o AP EREE D ZICNES S 2 Z 8. 2 LT LIEF S EI TR E TRAIO R 7 7 A EEN
BGENDHZZLTT),

MADBICB T, WA 2 —— 7 S ZDOMERHLIERD XS5 1272 ) £3:

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

AV ROy 77y FIMAT, superO) WEEBEDONL Y 77 v T L THRBICEELE T, BZD
BZRBDO L DIIH T FARHE Y T AD descriptors (FTAZ V7)) #MUHT Z LTI,

B, super() X super().__getitem__(name) @ KX 5 RI/RINA Ny M RiDEHEHEROREUH D—
e LTEHEINTOVET, Z4UE. __getattribute__() XY v FEFHRIGEERIEFETY 7 REMRT
5EIICHEL, HFANLBLZEREREY K-+ T2 THEAINRTVET, o T, super() 1IN
super () [name] @ & 5 RHE T2 - 72RO BERAFIIIER I N TV ER A,

F 7z, super() OEAIZSIBELOHERZREXY v FRFHIRESI NV 2IZHEHLTTIFE W, 25|
BoWRE, RELRERLEMICIEE T 20T, BYURSHEEL N TEET, 7 7 RAERTICBITS
S L OERE. ERINTVWE 7 I RO T OICKREREFEME, BEOFIETHEDA, VXXV R
W7 78R T2E51ar L I8 5DTIEELEET,

super() ZRAWTHIANL 7 5 A2 KETT 2 HIEOFEENRIEZRIE. guide to using super() ZHRL T <
72E W,

class tuple( [itemble] )
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tuple 1&. FERIZBABTERA I 22TV RY—r Y RABT, FIVE (tuple) & —T 2 B -
list, tuple, range IZ K ¥F 2 X ¥ MEENTVWE T,

class type (object)

class type(name, bases, dict, **kwds)

S 1 D72 DA, object DBERLF T, IRDMEIIFEAY TP =7 T, —fRIC object.__class__
Lo TREINEZDERTLA TS 27 P TT,

F 727 bOROHEIZIZ, isinstance () MHAAABEMEMES Z e MHERINEST, ZHEFIH T 7 7R
PEEBETLINHGTT,

S8 3 0D%E. ILWEATY 27 bRIKRLET, THEAREMNCIE class XOENARFRTT,
name XF5NE 7 5 AL T, __name__ JBMEIZ D 3, bases KT 7 AD R T ILT, __bases__ BHIC
“DET; ZOHBRIETDI FRADEK Y SR TH S object BBMENE T, dict 1X. 77 AKKDE
M XYy ROERESGOHETT; H#EIX __dict__ BHERERZACar—3hkh, vy Fxhsr L

BHNVET, LT 2O00IIFAUT type A7 =7 bRERLET:

>>> class X:

a=1

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

BATOT I 3BRLTILEE W,

=5IBIERXOM T LIcE 2 bl F— v — F5I8U. (metaclass ZFR<) 75 RERICBIT2F—7—
FEIE e FIRkIC, B X &7 7 20 (B3 __init_subclass__()) WKE I ET,

class-customization H S L TL & W,

N—=Ya¥ 3.6 TEHE: type.__new__ &4 —"—F 4 FLTWAR W class:type DY 77 7 RE, A7 =
7 O[O 15IBIEAZRHT 2 e TEFEA,

vars( [object] )

B2 VIR AVARYA, BEVRENLND __dict__ BUERFFOFTI 27 bD, __dict__
EPEZIRL £

BV 2= NRA VARV ADEIRFA TS 27 M, BHATRER __dict__ BWERR-oTwES, L.
ENLNOA TP 227 VTl __dict__ BUEANOEZRAADHIRENATWEHERHD 5, HEXRAAI
HlfRDI D 2P & LTid, FEHZELEHRINDS Z 2 7DIT types. MappingProzyType &> TW
577 AMBHHET,

SIEBTIUR. vars O 1 locals() DESIWCIRATENE T, 72720, BE locals NOEHIFEH XN
%728, HEE locals 1XFtAH LKODAEHTH 2 Z L ITHEEL TL W,

fHESNIATY 27 MT __dict__ BB RWEE (e AEEDY 7 A __slots__ JBIEEEFEL T
WA, TypeError FINDPEHINE T,
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zip(*iterables)

ENTNDA T I TN OERELED AT LR 2D $5,

COBBIXRTNDATL—=RERL, 20 i ZFHOX TV — 7 Y AE 1G4 77 TV EhER
D i BHOEZEEEAET, ZOA TV =R ANATI7IVOHFTHREDDDHRE/-r 2iTiEED
5, B—DA T I T7NEEPBEZ N 2 1 BEROX TIOR3 A4 7L -2 RLET, 5180
IR, DA TL—XERLET, ReFEHMHTT:

def zip(*iterables):
# zip('ABCD', 'zy') --> Az By
sentinel = object()
iterators = [iter(it) for it in iterables]
while iterators:
result = []
for it in iterators:
elem = next(it, sentinel)
if elem is sentinel:
return
result.append(elem)
yield tuple(result)

AT 7 TNDEI SHANDFHNEFIFFIAEINTVET, Z2D7%® zip(x[iter(s)]*n) 2ffioTF—X
FINEEE 0 DI —FIr TRAE) Y PF A T4 ALBMZ T, AL BIH R TADA FL—
X% n EECHLZFERELZ2ES5 . AL A7 —2% n BEDELEST, ZTHEANEREX n 0F %
YIRHETERR DD £F,

zip(O) E, BOWHDA T 7 7VDIGITH AR EBRVVEZZERB L72WERIE, FLLRVWEZDAN
WXL TSI REITEDHD ERA. 2D LI REVEELRGE. (DO DIT itertools.zip_longest () %
fEoTL &,

zip O KT T *x JHEFEES &, zip LEZV XA MEILICREEET:

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

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

>>> zipped = zip(x, y)

>>> list(zipped)

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

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

>>> x == 1list(x2) and y == list(y2)

True

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

AR ZHUT importlib.import_module() IXEW., HED Python 7B 7 I V7 TIRIBERVE
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FRBEKTY,

Z OBEIE import XIZ X DO N E T, (builtins EY a— % A4 ¥R—F LT builtins.
__import__ WKRKAFT 222 T) ZOMKZEZHZ T import XD~V T 4 JRAEZEBET LI LH
TEETH, AROZI L2 T2DICHEEIZA Y R— b7 v 27 (PEP 302 38) ZFIH 3T % 50T,
MOT T AN PDA Y R— PEEPFHEINTWSE I 2RET 22— F OB THENEE 0D
T, ZORDAHIF B HEINEEA, __import__ O ZHEEMHT 2L bHERIN T importlib.
import_module() DTV ENF T,

ZOBEIE, BV 2=V name A VR—F L. globals & locals W52 6NUK, Ry Fr—IDarr+
A N THHTE SRS 2 0RET 2D VE T, fromlist 1& name THEIXAONBZET 2 —h b A v
R b ENEREF T2 bELRBY TEY 2 - NVDEHTEE5F T, EHEDFEETIT locals 5IEUTE -
7= b T, globals ¥ import XDy =Y a7 F A M ERET 272DICDAFOIE T,

level \3AER LR EB DA VR 2 S ZIEELE T, 0 (F7 40 1) BN A R — T+ DAFET
LET, IED level DEIX. __import__ () ZMUIH LT 4 L7 PUDRORKRNRERLIBT 4L 27 MY
OEERLET (FHlllZ PEP 328 22 L T XV,

name ZZ8(HS package.module TG TH % & =, @HIE. name THEHEINLEY 2 -V TIREL, &L
[DRy r— (OO Ey b ETOLH) PESNET, LRSS, ZETR fromlist BIEHEZ 5
N3 r. name THLHSINTEY 2 - IR ENET,

Bl Z1E, X import spam I, LLFDa—FD LSRR ANS4 ba— RZEELET:

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

X import spam.ham (X, ZOFFOHLIZARD £7:

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

ZZT __import__ () BEDEISWCHREMES 2 — AR L TVWENPIERELTTFEW, import XIZ X
BRI FBEINT2A TP 27 MiZioTVWET,

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

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

ZZT. __amport__() 75 spam.ham EY 2 — PR ENE T, ZDA TV =7 bbb, f VY KR—-F X
NAHLHEIBE D HXh, Zhzhodiiz LTRAZIHhETS,

BAICHRTPDEY 2 -V (Ny r—YOHMNTH 20 HNEEA) 24 Y KR—-PLEVED,
importlib. import_module () - T /ZE W,
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N—ay 33 TEHE: AD level DEEZIR—F SR ARDELE (F74L MED 0 KEHES R
£9)o

E
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THREE

#H A H EE

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

False
bool BUDKIATT, False NORAWITIET, SyntazError XML ET,

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

None
A NoneType OME—D{ET T, None iF. FAEICT 7 v I BB EENR D o7 ER I, HDOIFFE
ZRTOIHEIIHNSNE T, None NORAFRIET. SyntazError ZiXH L E3,

NotImplemented
KRR —THEE DX Y v K (e.g. __eq__O, __1t__0, __add__Q), __rsub__Q), etc.) 25, DT L
THAENPEE SN TOWARWI L 2RI DR TRKRETS, 1 > 7L —2AORKEZHEROX Y v F
(e.g. __imul__(), __iand__(Q), etc.) BFECHEHATIDEZRT IR HD £F, EBHEIZETT,

) ——

AR —HEEO (H2WVIEA YT —AD) XY v FH NotImplemented %KL 72HE. £ ¥ X —
TV RIEFDH S SO TERINTNOEATRHZHAA LT (H2VWIEEHRIZ X > T REFE
bRAET), T IN/HE R T NotImplemented iR L72H/E. £ ¥ X —7 V) XIL#Y) 2 Fl5 %
EHI L %3, NotImplemented ZIEL {IBRERWVE, BREZHELDRVII —X v =TTk >7% D,
NotImplemented 2% Python 22— FIRENZ X5 ZITRDET,

Pl LT BiERORE 2L TIZE W,

AM: NotImplementedError ¥ NotImplemented . 7z & 5 2 %A1 HWER - TV 32, MHEIC
ETEFHA, FHT 2BCE. NotImplementedError Z IR L TL 2 E W,

Ellipsis
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Ellipsis Y774 7...7 2RILUTT, FIIWIRRATA AL L —FERD IV TF 7T — X BB WTE
DI BFRIETT,

__debug__
ZDERIE. Python 28 -0 4 7> a Y2 FMI L THBINZZDOTRIFIUIE TS, assert XHSWL
TTFEW,

AMR: HH1 None . False. True. __debug__ IFFHARATERY (ZOHIIMNT2RAER e ZEHERELT
THoTh SyntazError HEHINET) OT., Thdld THED) EHTHZEEILNET,

3.1 site EXa—ILTEMINIEHX

site EVa— (-8 ARV NI VAT a YHPHEESNAZWVIRD . AKX — 17 v FRHICHBINICA Y R—+ &
NET) BHAAAAREECN SO0 DERZBEML £5, ZASEHGENA X -T2 2 VTHHATY
2, T0ZT LAHPTEEINETEHD FHA,

quit (code=None)

exit (code=None)
FIRE NIz =T "Use quit() or Ctrl-D (i.e. EOF) to exit” D k5K X vt —I%RRL, MUHIH
o ZWHEEEINIRT a— R 2o T SystemEzit XM T 2472227 M TT,

copyright

credits
KRDHZVEMUIHE IR ZiZ, ZNENEED L2 VE LYY POTFRAIHRREINEG A TV =S
b T

license
FRE N7z ¥ %12 "Type license() to see the full license text” W5 X v —I % RRL, HUHIN
T BB IACVADTFRA N ER=Y YD X5 RFEAT (1 HHASOD) RRT24A 7= b
T,

38 % 3 = MHAHER



FOUR

#HAAHE

UTotryarTid, 4 27 XRHAAER TV AEERNZOWTER L F5,
FTELRMHAAAINL, Bl >—F VA, v YT, VIR A VAR VA, BXOEISTT,

ALy arvrIRARIE, T a2a—RINABBOBEHNET, AL I arDRXAIANEL T L—RAZEL, 5 &,
FRRBIARBEZ T, HEOERELRILWNAY v Flid, a1 27> aryHETIER L None #IEL 5,

HEICR, BHROBTH R PSR TVEHD0HD £9; iz, RIEFETOAT7Y =7 M, FifitkkTtx, &
FEZHETE., (repr) BB, DFPITER S str) BEIC X o T) XFINTEMTEE S, A7V =2 b
23 print O BIRITHIT SN 5 & &, NSRS 2 BRI ELI 5,

4.1 HEIREHIE
EDES5 ATV PTHHMEL L THETE, if % while DD 2 WIET O 7 — VHE OHHA T &
LTHAET

F T ME TIANIFTRELHEINE T, 2 LEDZ TR __bool__ () XV v REEHELTWT,
ZND False ZIRTHE, 2k __len__ ) XV Y FEERLTVWT, 20050 2 RTESIIBLHAEI R E
Fo L ERMARAALT TV 27 b THEHEINZDDERITRLET

o BTHBELERINTVAIEL: None ¥ False
o BEANZBIFZ¥HE: 0,0.0, 0j, Decimal (0), Fraction(0, 1)
o BOY—FYAREREFaALIary: ', O, [1,4{}, set, range(0)

7 — MEDFER 2R THE B L CHAALBEEIE, FHTERD VR D FHIcHE e LT 0 £713 False %R L,
HiEr LT 1 7203 True ZIRLE T, (EERHSL: 7—NEHE or BX Y and IHIHEHEHEFDOI> bD—Do%
BLET, )

L 2o ORI A Y v FOX 572 2DV TIE, Python V7 7 L Y A< =2 7L (customization) ZZHE L TL 2w,
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4.2 J—)L;EH --- and, or, not

UTe7—niERz, BRBAAEVIEIRL £

EE EEES AR
xory |zhR&s y £5TRINI 2 (1)
x and y | ¢ BMBLS 2, £S5 TRIFNUI y (2)
not x z DMI2 5 True, £ 5 TRIFHUL False | (3)

HER:
(1) ZOEHBEFIIEBIMINE T, 2FDE-FIBPHBOL ZICDA, B _SIEHFHINE T,
(2) ZOBETIRERIMSNET, DXV FFHHED L 21c0A, H 3D IS E T,

(3) not FIET—VHET L D ELEDPER VDT, not a == bld not (a == b) LFRXAN, a == not b
bi%iii‘—‘fj—o

4.3 LEE

Python 1213 8 MOLREENH D £5, HBEEOELEIBMIIETHRLTY (F—VHEHE X D SWELIEAGT
o HBRIIMEREICHEBETEE T, MIZIE. x <y <= zld x <y and y <= z CIXFFHTTH, 20 y 13—F
R LfHMEINERA (EBHIILTH, x < y BRI 2 IFFHEI N EEA),

UToRCHEHEEZZeHET:

BHE S

< Xh/phEwn

<= BUF

> bRz

>= I

== HEL W

1= FELL RN

is Ffl—0F 7 27 N THB
is not | A—DA 7Y =7 F TRV

B 2FER DG EZRE, BR2BOA 7Y 27 FEATLIZEMICRZ 28 EHD A, == HETFIIHITER
ENTOVETE, W 22DF 7Vl MY (S22 RV 7AF TV 27 b)) TiE is AFCRD T, <, <= >
BEU >= HEFIX. ZhOOEERIARTH 258 IR o TERINET; L 2 ARF Y FowvgTahrd
BEBTH 256, ZHODEHETIE TypeError FIANEZEH L ET,
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B35 ADE—TRVA VAR AZ, BEEMTRVEINETE, ZOIZIAD __eq ) XYy FEE
RLTVIHEAITREE T,

IIADA VARV AE, ZDT7FANBAY v R __1t__O._le__O.__gt__O.__ge__ O DI3HT7HRK
BOEERELTOVRVED, ALZF7RADFNDA Y2 2ARMOBOF TV 27 b ZIERFFTEZEA (—
iz, HEHEFOBEFEOBE®RERD 27256, __1t__ 0O & __eq _O) I THITT),

is X is not HAT DRI BNIHIAX YA A TEERA, T TOHEBVDRE 2D20F 7T =7 MZ
BEATE, RLUTHSNZEH L ZEA

in ¥ not in EWVWIHOMX L TR UELERFOWHEFN I SHIZ 2 2H D, iterable £721% __contains__() %
RELZBTYR—-PEINTOET,

4.4 #YER int, float, complex

BUERNCIZ 3 D D £3: B . FE/IMIRH . BRM T, 518 7T VMEIBBOY T &4 T, B
BOCBREORIRD D D F8 Ao FEVMNMIUFAUZ/2WTWIE C @ double 2o THEINTWET; HRZD
TuT 5 APENET B~ TOFE/MIUSTORBE » WERRIIE. sys. float_info 2HFATEE T, #HE
BIFH e BEZ2 R b, 2T NEFHINURE T, BR Y 2 2o HTB X TEIMZMD HII12E, z.real B
FU z.imag 2o TLEE W, (REES 4L 77 V1I2E. EHIFTBDIDDEER! fractions. Fraction %\
=PI K S HEEDERD ATRERIFE NI R D2 D decimal .Decimal 23HD £73, )

BEZ, BUEY 770X 5T, 2 WIEEHAALBBRHEHEFORIEE LTERSINE T, (T U =
HEREED) BHiORWERY 77 0E, BRESZE T, MU E R EES 2 ETRIE Y 7 7 W3RN
FEESZET, BUEY 70T 'j £20E 1T 2O B LB (ERSEuoERE) 25X 2hIERR
FEVNEGR B A TR B 2R OoEE RGO N E T,

Python I¥ANEE O FMEEICTE2ITHE L TVWE T &2 “THEMEE 7 OMHE T OB VR 5 &
.7 XDV ORIOWHEE TS IR AORICEDETILTONE T, & 2 CERIFEVNEGE L bkl
FEV NS BUIEE R X DN T T, 72 SADRL ZBORERTOLRIX, 205 DRERKTHE L 200
E5IRsBAEY, 2

AR & int() | float() . complex() T, FEDHDEMEEMRTEET,

ETO (BHEHZHRL) HAAABEMIUTOBEBICHIEL TWES (HEOBEEIEAIZ O W T,
operator-summary ZZML TS W):

2 = g ) Wy B DS S RIEECS
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BE R AR | TEBEFFaXAVE
Xty z ¥ y O
X -y T &y DE
X %y z &y O
x/y T ¥y O
x//y z oy OEZEYID FIFEb0 (1)
xhy x / y OFR (2)
-X T DFF5 IR
+X T ZDEE
abs (x) r DHHEF 73R E S abs ()
int (x) z DA DL (3)(6) | intO
float (x) & DEFHV NN DZER (4)(6) | froat()
complex(re, im) | 5EHE re, HEHB im DR, im OBUEMIIE B, | (6) complez ()
c.conjugate () BRI c oHBEREK
divmod(x, y) (x // y, x%hy) DBIRBERT (2) divmod ()
pow(x, y) T Dy R (5) pow()
X oy YL )
M

(1) BHORE L XN ET, BROBIIBEI L IIR Y AL, HROMEZERTT, HRIIFICAD
HFRADHFENCHD H5NET: 1//21F 0., (-1)//2F -1, 1//-2DF -1, ZLT -1//-2) &0

‘t\\j—o
(2) ERBANIIMER T A, BEHAEELSEEIIINDDIT abs O TEHEVNMUFANIER L TS W,

(3) TREVNEURED S BEBADOEHNL C B L RO AETAD, YD IETONET; K DHMICERS
NI 2T S5 EE math. floor() & math.ceil () ZBRL TS W,

(4) FEVNIUGRBNZ, XFF "nan” & Vinf” & AT a Y OEEEE T+ 7203 77 i, JEEC (Not a
Number (NaN)) iF. HOMHEA L LTZIT £,

(5) Python &, 702/ J AFEMTZSTHSX51Z, pow(0, 0) BXL 0 + 02 1 LERLET,

(6) ZIIFFon 28l 7 7 VT 0 225 9 /2135 lli72 Unicode (Nd a7 4 ZFDa— FKRAL ¥
M) ZEAET,

Nd a7 4 2FO2a—FRSL Y POELKRY R M http://www.unicode.org/Public/12.1.0 /ucd/
extracted /DerivedNumericType.txt & ZE { 72& W,

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

math. t % Integral (BE) WCUIDHETH

trunc (z)

round (z/[, T % n MO ET, LDFEBBIDTT, n BEBSANIX 0BT 7+ beRD
nl) £,

math. T A TDERARD Integral (BE) #RLET

floor(z)

math.ceil(z) | x LEDE/ND Integral () ZRL EF

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

4.4.1 BYRICHITAE Y FEAER
Py FEAEERERICOWTOAREREZFEL T, Uy MEMEEORRIZ. D700 5 OMHEOFEEE% R
DFEY Yy hTHODZHDIZH L THELZ2D XS RHEICHRD 9,

CHEy RS OEIEGIE AT, RIS X D B, WL D B < Ko TWE T BIEEE - OELIE
(M BIERAEEE (+ B X0 -) LALTT,

TFoH£TE. vy EAEEZ BT RV TWE T

BE BR AR
x|y | z¥ryoty NN FREM (4)

x Ty |zt yoby M HHIREREM | (4)
x&y |zryobty MHN HRER (4)
x<<n|zdDnky M7} (1)(2)
x>>n|zDnky b7 (1)(3)

~X z DY v b K

TERR:
(1) BEDY 7 MUIRIETH D, ValueError ASEHENE T,
(2) n ¥y bOEY T M. pow(2, n) ITXZFE L EHTT,
(3) n ¥y FOAY 7 M, pow(2, n) ITX 32U DIETHRE L EHTT,

(4) HIOEWHDOHEIARL D 1 ORFRTFEL y bEMIMZ2E GHET 2 Y MEE 1 + max(x.
bit_length(), y.bit_length()) »ZhELL) TINSDFHEERITZIE. MEMEDHEL Y b2 35
DEIDCHAE LD LRI UEREZEZDICHS T,
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4.4.2 BEBICHITZEMDXY v F

BEOUNZ numbers. Integral HREEI Z X ZEELE T, 512, BMOXY vy R0 oML 3

int.bit_length()

Bz, fH5e%8O 0 3RV T EETRT DI ERE Yy FOMEIRLET:

>>> n = -37

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

>>> n.bit_length()
6

IEREICIE, x 23 0 72 5. x.bit_length() & 2%+ (k-1) <= abs(x) < 2**k %/ JHE—DIEDEEL
k T, FFRIZ, abs(x) DT/ E L THEZBEYNICAD NS L Z, k = 1 + int(log(abs(x), 2))
T3 x 0745, x.bit_length(O) F 0 ZIRL ET,

REFEMTY:

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

N—a ¥ 3.1 TEM.

*

int.to_bytes(length, byteorder, ¥, signed=Fulse)

BRI AL MIRIRLET,

>>> (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' \xff\xff\xff\xff\xff\xff\xff\xff\xfc\x00"

>>> x = 1000

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

BRUL length N4 P TREINE T, BEDPEZLNZBD AL M TRERITIUL, OverflowError ik
HahEd,

byteorder 5153, BEER T DIMEDONZNA A —K—%RELE T, byteorder ¥ "big" 725, K I
DA SN MEFIDBANIKFE T byteorder 75 "little" &S, HEMDNA FHANAL FEFHD
BRRIZREST, FAPSRATAIZAAT 4 TONL A=K —=%ERT 51213, sys.byteorder XA b
F—X—DEE LT TLZE W,
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signed 180X, BEERTDIC 2 OFMBMEMES 0 502 IREL £9, signed 5 False T. EHOEEED
HZ26M7726. OverflowError BEHINE T, signed DT 7 # )L MHIZ False T,

N—a v 3.2 Tl

classmethod int.from_bytes (bytes, byteorder, *, signed=False)
52 oNieng VHOBBERBZE L %3,

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

16

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

4096

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

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

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

16711680

5188 bytes 1 bytes-like object 7>, F721% bytes 2T % iterable TRIFNUIRD TR A,

byteorder 5153, BEER T DIMEDNZNA A —K—%REL X T, byteorder ¥ "big" 7256, & I
DA DDA MEFIDTRANIKRF T byteorder 75 "little" K&, HEMDNA FHANAL FEFHD
BRRIZREST, FAPSRATAIZARAT 4 TONL A=K —=%ERT 51213, sys.byteorder Z XA b
F—X—DEE LTS TLZE W,

signed 5180E. BRERTDIZ 2 OMEFS LY S 2ERELET,
N— gy 3.2 TEM.

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

and 1 as the denominator.

N—Y a ¥ 3.8 TENM.

4.4.3 FHNESBICHTHEMDAY v R

FENBUEEBINE, numbers.Real HIREEIZ X BHEL TVE T, FE/NIGENIE 72, ITOBEMDRX Y v
FERLZI,

float.as_integer_ratio()
AT OFEH NI EE 25 R UCTORPETH 2, —OBEERL E3, EERKIHL T
OverflowError %, JFE (NaN) 2 U TIX ValueError ZXH L %7,
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float.is_integer ()
FENEEEA VAR AR OERE: S True &, %5 TRIFHUL False ZIRL 5

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

>>> (3.2).is_integer()
False

16 HERFELDOXFHIN, F/20d, 16 XL SDEHREY R— T2 -ODX Y v FHAH D £3, Python DIEEH)
INERBUIERIIC IS 2 ERTRE SN S DT, EHVNEBD 1088 ~F7213 10 & 7o 0ZHITEET
DADFAEDN DD £, ZAUIX L, 16 ERL T, FEVNMEEZEHBICRBATEES, TNy 7oL
o, BUEHE (numerical work) IZEFITL x 5,

float.hex()
TRV ISR D 16 EXFFNRTEEZR L E 5, BROFEVMNIGSEISH L. ZORFIIHEIC 0x THED p
CHRBOREET,

classmethod float.fromhex(s)
16 #EXFHIRE s TREING, FE/MUSEERST 77 AXY v FTF, XFH s 1k, BiRRICEY A b
AR—ZABEGATOTHHENERA,

float. fromhex () 1&27 7 ARX Y v RTFH, float.hex() FA VARV ARXY v RTHDZLICERELTF
gL\O

16 X THIRBUILL T OEFER e 2D 5

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

sign IIMHHETIERL, + & - DEE LN TT, integer ¥ fraction I 16 #EE DL FHIT. exponent i 10
EHTHS O 6N, RF - PXFREEShT, RIETH 1 20 16 #EECCF 28BS L <13/
B ERD D T3, ZOHIRIZ C99 #HMEDt s> ay 6.4.4.2 THEXINTOT, Java 1.5 UIFETHHD
NTVET, RS, float.hex() DHIIE C % Java 2 — FHT, FEVMUIED 16 ERZL L L THRICIOT
Lxo, 7. C D %a HFXS. Java @ Double.toHexString TH XX N/ FFNL float. fromhez() T
ZINIsNE T,

B, FEBERX 16 HEETIZR L 10 EHRTE» N, BEICHT SN D 2 0RFEEEG X FT, HIZIE. 16 ST
0x3.a7pl0 IXIFEI/IMNEAEL (3 + 10./16 + 7./16%%2) * 2.0%*%10 T/4bH 3740.0 #RL 3

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

WAL R 3740.0 IHEAT 2, RUBERTERL S 16 #EXTFHIREEZRL 3

>>> float.hex(3740.0)
'0x1.d380000000000p+11"
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4.4.4 BERD/N\Nv a1t

BxyllLT, BPEZ-TWEELTH, x == y THAUIHT hash(x) == hash(y) TH 2 Z L HEFE
ENFT FFMIE __hash__ O XYy FRFaX Y b 2BRLTIEZI W), REOMHE S & @BOBER (int
. float . decimal.Decimal \ fractions.Fraction Z&AET) BOMBD7zD, Python O FHERIINT 2
Ny 2 HiZdH 2 B DRI E S W TV T, Z0BBE TN TORMBICH LEREINTWS D, int
¥ fractions.Fraction DFTNTDA VARV AL, float & decimal.Decimal DT NTOHRRA VA&
VAR FMUTHEHESNE T, AEME, ZOBBUIEBORB P ICHL TP 2k T2 ELTHALNET,
fE P 13, sys.hash_info @ modulus JEM & LT Python THHTE X3,

CPython implementation detail: FIfE#HI TV 2 REIL, 32 bit C long D YT P = 2%x31 - 1
. 64-bit Clong D~ YT P = 2%x61 - 1 TT,

R HANE Z 5 TF:

e x =m / n BIFAOHHET, n AP THOYINR WS, invmod(n, P) Z n % P TH - FRD (F
REFBOERTO) x5 225dDE LT, hash(x) Z m * invmod(n, P) % P EEEL ET,

e x =m / n FEOHEHEKT. n AP TEDOYINZ (D n ZFEDYINRWV) 25, n i P TH /R DM
BefFz3. LOoFHNTEATEE¥ A, ZO%HHE. hash(x) Z/EH sys.hash_info.inf X EEL E7,

e x =m / nDEDEEEL S, hash(x) % -hash(-x) CERLET, ZORBRO Ny T 2h -1 25,
_2 &:E%*ﬁ&iij—o

o FFED{H sys.hash_info.inf . -sys.hash_info.inf . sys.hash_info.nan (X, IEDfERK, EDHE
RKR. nan % (Zhzh) RITDIMEDONET, (FXTDONY ¥ 2A[fER nan IZFRIC Ny & 2 ffiZ2 5
£7, )

o HFE (complez) B z WL T, EHME EHD v > 2 fHIX, hash(z.real) + sys.hash_info.imag
* hash(z.imag) D 2%*sys.hash_info.width Z{Er T 2BRILLEHEH TS Z X hilaabE SN,
X o TZ X range(-2**(sys.hash_info.width - 1), 2*x(sys.hash_info.width - 1)) IZIXE
DET, BO. HRD -1 Ko, 2 TEZHBIONET,

LROHAIZ DI DT LT 272D, BEHE float . complex DNy ¥ 2 k5t H T 2MHAIAHLD NNy & 2 & 5F
fiiZz Python 22— ROH & E 5

import sys, math

def hash_fraction(m, n):

""iCompute 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

(Ko<= 1%i)
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(AIDR=I 5 DREE)

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

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

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

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

return hash_value

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

if math.isnan(x):

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

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

return hash_fraction(*x.as_integer_ratio())

def hash_complex(z):

"""Compute the hash of a complexr number z."""

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

return hash_value

45 1 7L —%2E

Python 132> 7+ TORBUBEOEZHE—FLTVE T, ZOMHRIE 2 2DH L DX Y v FEflio THE
ENTVET; TRH6DX Yy REFo T2 —YERDI IATKIERZITZAZLIICTEET, RIHELLIABRS
SR BTRENHEXY v FEYRA—FLTVWET,

AVTFATY 27 MR Z Y R = EE 57201203 UTOXY Yy REERLZFUIRD FEA:

container.__iter__()
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ATVL—=RATI2 7 ViR LE T, A7V 27 V3BT 24 7L —& 70 barzdR— 3 208D
HHET, bLaAYTFPERIVOREUEZ Y R—- T35, 200 OREARHHIEMD XY v K
ZHRELTOHHOERTA (BROFERXORELHEZRME T2 A7 27 toffile LT, BESRRESE
BB LZ I R— M T 2RBENFITONET ), TDXY v Fid Python/C API TD Python 7Y =2
F DORIREERD tp_iter 2@y MHIGLE T,

ATV—=RFT7Y27 PAKBUTD 2 00X Yy F2HR—FT20EPHDET, TNHDAY v FiF 2D
BbHET iterator protocol: (A 7L —& 7 bajl) ZRLET:

iterator.__iter__()
ATV=—ZRAT7V 27 VEAKZRERLES, ZOXAV Yy RlEZary7FreA 7L —XDM % for BLUY in
XTHRZ LT EDITHETT, ZDRAY v Fid Python/C API iZBWT Python #7327 b %
FRIARGEARD tp_iter 21y MIHIEL T,

iterator.__next__()
AVTFTDRDTZATLZELET, b LENULET A 7 LI NIE StopIteration FISFZIAH L F
o TDAY v Rid Python/C API TD Python 4 7Y = 7 + ORIKGERD tp_iternext A1 v MIHt
JGLUE T,

Python TiZ, W DDA TL—XA TV 27V 2ERL T, RO —r YR8, Fkay -0 v 281, §F
B 2ooRHBERICE > TRIEZFR—-FLTWET, FRE A 71 —& 71 b aLloFEEDSCIEE
ETEHLERA,

ATL—=RD __next__ () XY v KD —H Stoplteration ZEH LIRS, DIEOFEUIHL THHMNEZRXHL
BT RTNUERD R A, ZOFREIEDRVWIHEIIERTWE EARINE T,

451 oPxxL—427

Python 1281} % generator (P =3 —2) 13, A 7= 0 b aleRET2EMRAGECRBELEST, o>
TFATI2 D __iter__ () XYV v PRI 2 Hx L —RE L TEEXATHIUL, FDOXY v Fid __iter__0)
BIXU _next__ O AV FEERETZA 7L 24TV b (BEICE =22 —24T7T =2 M) 2 EBIN
WIRL T, &=L —RIZHT 25 MG, yield KO FF a2 X2t 2dHD £7,

4.6 >—r> X8 -~ 1ist, tuple, range

HARWRY —r v 2RBNE 3 2HBDFEF: VR, BTN, range A7V =7 b TF, NAFUF—2 2 T+
XFH BT B XS THEREY — 7 Y RENL, k7Y a v REWTIES L 55,

4.6. >—/ 2 RAB - list, tuple, range 49



The Python Library Reference, 'J1J—X 3.8.19

4.6.1 B —T O EE

TORICHZHEHEZ, FLAEDI2a—XTN, A 22a—RTILMEDY =7 Y ATHR—-PINTVWET,
AARLDY =7 AN N6 OEE ZERICHEIET 2 ODHEICR 5 X 512, collections.abc.Sequence
ABC At itk s,

TFDOF—70NT, =7 v AFHEREIEMAEWIEICETE S, ENT. s L t ZALHDS -7 > 2, n. i,
Gy R, o3 s KRS EOSRGEMI-TEREDOA 7Y 27 M TT,

in B not in WEOELIEMAHEHE L ALTT, + ($8) BEE * (BDIEL) OEEBGIESHIET 5
REF L AL T,

BE R AR
x in s s DHBEZRD v LFLIFUE True , £ 5 TRITNUI False (1)

x not in s s DHBEFRD ¢ £FLIFIUL False, Z 5 THRITAUI True (1)
s+t s &t DFEE (6)(7)
s*nEkidn*s | sHEZ nEETOLFRL 2)(7)
s[i] sDO0DOZT i FHOHER (3)
s[i:j] sDIiMH jETDATAR (3)(4)
sli:j:k] SIS jET. EkBDRAT AR (3)(5)
len(s) s DR

min(s) s DE/PNDEZH

max (s) s DERARDEZH

s.index(x[, il, s Tz BRINCHIAT 24 VT v 2R (A VTR i BE»rHA YTy o | (8)
1D 2§ ETOHIPH)

s.count (x) s HNZ z 3BT 2 [EIEL

FRUCHDS —7r > 23 HBSFR— P LTWET, RIS, X0 ) 2 MIMIGT 2 ERZ2 LT 2 2 v TRFER
JEFCHEENET, 2FED, FLWLEEIN27DICE, TRTOEESELL, Wiy —r Y 2D EXBHL
RIS D FR A, (FRBFMEISEY 77 L Y 20D comparisons ML TL XL, )

R

(1) in B&L K not in EHEIX, —BRICHEMRASHEICOAHEDLNE T, (str, bytes, bytearray DL D
R) Ry — 7 Y RATIEE T Y — 7 Y RHB D b E T

>>> l|gg|l in I|eggsl|
True

(2) O RiWDfE n 13 0 & LTHRONET (ZHE s LRILBOEDS -7 Y 22K LET), ¥—F YR s D
BRI —ShARVDOTHERELTLEIY,; a—TRACERIINT 2SRV 22 Ed, 2h

LS il %k . £ 5 R BAIAN TR B WO T
50 %45 HHAHE
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(& Python WA TWEWIT 077 <2 IAKEEE T, PIRZIEATOa—-FE2EZXET:

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

(o, o, nl

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

(031, 31, 311

ZZTC, O] BEYVRME2ED 1 BEOVRAMRDOT, [[1] * 3D 3HREIIZDO—D2DEY XL (AD
SI8) TT, lists OVWITNHIDHERELHET I, ZO—D2D VA MPEHEINE T, HIXADVALDY
A MEEZIIZZSLET:

>>> 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 £73,

P E703  BEDEDBE. A VT v 7 RES—F Y ADKD S DM A >V F v 7 217D £7: len(s)
+ 1 /& len(s) + j RO IFONET, 271 -0 1FRED 0 THZ I LIHERLTLEIW,

SDIDE jADATARFL <=k < JERBEIBRAVT IRk BFHOBRENPOLRDZY—FT VAL
LTERINET, ¢ £721F j 2 len(s) £DHBREWVIGA, len(s) ZHEVWET, { 23EME XN 5% None
EolBE, 0 BHWET, | BEBIN LD None 72 o 7234, len(s) ZHWVWE T, ¢ 25§ ML EDEFAE,
AT A RNFEDY —F AR T,

sD T i jETTRATY IV EkDRATAR] F AVYTv 7R x=1+nxk (22l nid0<=n
< (j-i)/k B TEEOEE) 2ROERIOLRIZI - VAL LTERINE T, S0V 22 4
T v 7 AIE i, i+k, i+2%k, i+3xk CHEE, jIGELLE IATRA My FLET (ZL jEEAZEA) k
WIEDTH 255, ¢ £721% j 2 len(s) LD AREFFIS len(s) ZRODICHHL T, k 2EDEKT
HHGE. i FE D len(s) - 1 KD KREFHNUL len(s) - 1 ZMRODIHFHLES, i /235 %
B FE 721X None ZFET B 2. " " (25 5D k OFEIHKTE) OEERDLYICHFRALES, kB
FiZEaicTERVOTHERLTLZE W, £72 k1IZ None 2IEET 5 2., 1 BIEESIh-dD 2 LTHD
nE9,

AI2—RTNRI—TFVADEEEF. BIZHLWLWA TP 27 F2RLET, ZHE. BEOEDIELT
S Y ABRET ZETRE R Y - VADRBXOEHO TR R E I L B2EKRL £, EITR
fila X M ZRBICT 212, ROV TonTANIZLTL 20w

o str ATV PEREETDITE. VR MEREEL THREIZ str. join() 25D i0.StringI0 A
VAR VA EZAATHER LU THSMEZIIG LT ZE W

4.6.
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o bytes AT Tz NEMET I 5. FMRIC bytes. join() ° i0.BytesI0 Z{H S . bytearray
FTP 2T P TA YT L —RITHEETEE T, bytearray A 737 MEI 2 —XTILT, $EDOWV
WEID LTS A TV RS

o tuple ATV VEMEETERL, RODIC list IIRLTLZE W
o ZOMDENZOWTIX, BIEHT 27 7 AD RF 2 XY PEFARNTLIIZZN

(7) = Y AENZIE, (range D X 52) FHEBRAX = VIHESTHEDY =7 Y ADAEFR—-1bT 5500
HY, ZNoBFY—T Y ADKEPEDIELEZ T K- LEEA

(8) index & z 2% s FIZH OB VE Z ValueError ZiEH L E T, BMOGIE (i & jld. TXTOHEE
HHR=—PLTVEDITEDD A, BIMDOGIEZETDIE. BB LZ s[i:jl.index(x) ZfES5 D
EEFMTIH, T2 2ab— L THDL, BENDEDIFRAT A RADRAITIZZL & —7 ¥ ZADRHRA)»
LOMENA ¥ T2 X TT,

46.2 12— TINEBo—7r>RE
AI2a—=RTNRY =T VAP —RIZEE L TV EHEDS S, 2 —XTNRY =7 Y ABPYR—-PLT
WHEWVWDIE, HHAAAD hash () 723 TI,

ZOHR=MIED, tuple A VAR VADEIRBRA I 2 =R TNRS =7 YV RAEF, dict DF—2 LT, set
X frozenset 4 VARV AIMRFTEE T,

Ny Y afAREREE SO, S 2 —RINRY—Tr ANy afbt L&D T 58, TypeError D FT,

4.6.3 Sa—FTNGI -

PUTO7F—=TMIH2HEIF IZLAEDI 2= TNRY—F VATHR=-FENTVET, IRAZXLDY -7
YARNZ IS DEFEZTERICHEET 2 OMEHEICIR S K 51T, collections.abe. MutableSequence ABC %3
Rt TVET,

DT —TINT, siEIa—RINARS—FVRBDA VAR VA, t BFEBEDATITINF TS 27 b, 2 id s
WHSN Y EOES 2 TEROA 7Y 27 b (FIZIR, bytearray IHMEDHIR 0 <= x <= 255 ITH S
BBOAEZIMTET) TY,
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BE HR P
R

s[i] = x SOER % v LANERZET

s[i:jl =t sDiM jBEHETDRAIAREAT I TN t ONFICANEZET

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

sli:j:k] = ¢ sli:j:k] OBEHR% t OERL ANEZET (1)

del s[i:j:k] VA M5 sli:j:k] OERZHIBRL £ T

s.append (x) TS =T Y ADRKZIIMAET (s(len(s):len(s)] = [x] X[L)

s.clear() sPORTOEBZEZMOIRE LT (del s:]1 EFL) (5)

s.copy() s DIRVIAL—ZMERLET (s[:]1 EFL) (5)

s.extend(t) ¥/id s += | s & t ONATIRLET (IFL AL sllen(s):len(s)] = t EFIL)

s %=1 s ZDOWNEE n BIEDIRLI-H D TERH (6)
s.insert(i, x) sDIiTHERZONA YTy 7Rz ZHALETS, (sli:i] = [x] &
FL)
s.pop() £7id s.pop(i) | s 26 | HFHOERZMOH L, FLMOREET (2)
s.remove (x) s5 s[i] 28 x DEMi R 2 RPIOBERTWMOREF T (3)
s.reverse() sEAVTL RIS T E T (4)
TR

(1) t FEEMZZRAF57 4 RLFACEXITRFUINT ER A
(2) A7 a yOFIE i IIEEET -1 ROT, BETEIRBROEZZ VA MPLBREALTGELET,
(3) remove() & s 1T z RO BHRITIUL ValueError ZXEH L E T,

(4) reverse() XYV v Flid, RERY—F VAZRIET %L TORRDHEKIDD, ¥—Fr VA% T —
ARXENEEET, BEHERH L LTZOEENTOND 22 —FIXKO0E 372012, ZHUIKEEL -
= VARRLER A

(5) clear() BELY copy) & A7 72 R—PLABWVWI 2 —&X TN ayTF (dict ¥
set RE) DAV R T7 2 —RD—BHDLDIZTEENTWVE T, copy() & collections.abe.
MutableSequence ABC O—E{TEH D FRAD, FLAYDI 2 —RTNRY—F VY RT 5 AN
HLounxsd,

N—a ¥ 3.3 TEBI: clear() BXU copy() XV v K,

(6) i n 13 TH B2, __index__() #FERELATI 27 FTT, n OENIEL R ELTEKOGE. ¥ —
FUR%E7V7LET, HEOY—TVREE Ts *x n TOWTHHALEEBD., O—F vy ADEH|IZa
P—ZXNRVWOTEEL TR, a—TRELSBRIINTZ2SEB AT b ZET,
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4.6.4 R MR (list)

VAMII 2—RITNRS—r VAT, ~RNCFAFBOHEEOEE D 2T 20 Iclbh k3 (BERELD
EAEWE T TV r—2a k> TRRZGERDD ),

class list([itemble])

)2 N DOERIZIENWL DD HERD D 3

AEIMOXT 2 F N, 220D 2 M &FET: []

AEME#W, JHEE S >~ TRXY)%: [al. [a, b, c]
o VATMANERILZMS: [x for x in iterable]
o Mav X527 &%#5: 1ist() ¥£721% list(iterable)

YR NT IR, iterable DIEE R CHEE TR UIED Y 2 b 2R L £3, iterable 1&. > —7 ¥ &,
ATV— 2 R-—VvF2ary7IF, $REATVL—EF TP 27 bTT, iterable BB X M2 6,
iterable[:] Y RIFRICaV—MELNTIRENE T, HlZIE list('abc') & ['a', 'b', 'c'] %,
list( (1, 2, 3) ) E [1, 2, 3] ZRLFT, slEEGERLALRTNI, ZOaYRA 77 REHLL
ZZDOVAT [1 Z2ERLE T,

VR MEESFER. MIZHHAABBE sorted) WA NWAH D FF,

VAMIHEED BEIXYX Za—FTID >—Fr YRAFEEZINTEELET, VA M HIZUTOX
Yy FHEHL T

sort (*, key=None, reverse=False)
ZOXYVy ik, HEMD < LHBOAEHWTY XA M2 A L —RIZY — M LET, HlARIHNH X
NFEEA, WEHENE I TRBLES, V— MERBEIERL X3 (2L TV X MEHOINCE
HINIRETERINSTLE D),
sort() ¥, F—V—FTL2EERV 2 2058 (F—7—FEAS|H) 22T E3:
key 13—5|8z ¥ 2B 24EE L. VA PDOZNZNOERD S HEF — 2T D M5 offivgd (i
ZIE. key=str.lower), ZHNZHNOIHEIINMIET 2 F—3—EitRE I, V— MUEBRIHEbOI F

3o 77 4L bDMH None &, HlOF—(HZFHEET. VA MOENEEZEY — SN2 2EKL
9,

2.x TERD cmp BEUE key BABUCEILS 272012, functools.cmp_to_key() L—T 4 VT 4 F|
HAtE%x3d,

reverse (X EAAMETT, True 23t v bIN2HE, VA MOBERIIEAL DB KEEL2dDE LT
WOgEzZbhET,

DAYy R, RERS—FTF UV REY -T2 EDRBEDOHWNDIZD, O—F A% VT —2X
WCELXEET, BWEHE LTZoEEMTbh3 2 2a—HFIzRonEa-01. ZhidY—FrL

54
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7o =0 Y ABBRLEEA FILWIY R M YRR ZAZWRINICER T 21213 sorted() Z2flioT
IV,

sort() XY v FREZEL TWB I HRIAEEINTVET, V— ME. FLVWEROMTIEFZEHE X
NN EPFRIEIN TR, BELTVET, ZHFEBIRDY — 21775 (BIZIXEET
V= LT, 2R oRE50EHTY —+F3) DIRIb %3,

YV — b DRl I F 2 — b ) 7K sortinghowto ZZfRLTF X W,

CPython implementation detail: VX +23Y — M ENTWAME, FREBELEEL XS LT 5 AD
HEH HEIVEIMEFTEZ, VR MIKRERTT, Python @ C EHETIZ, 2o TWVWDS
., VA MEZEe LTHAZR, VARDSY — MIRAEBEINTWVWS Z E ZRAITE /25 ValueError
ZRRHLUE T,

4.6.5 X TIJLE (tuple)

RTIMEIA I 2 =R TN =7 VAT, —RNCEEDOT—2DEE Y (HAAAD enumerate () TIEHNT
2-RTNRYE) BT 20 fEbE T, XTI ER, FAMOT—XDA I 2 =R ITNIRY =7 ¥V ADRNE
BIHE (set A VAR VAR dict A VAR VRAIMRFTE S LDICT 2701 XbEbhxd,

class tuple( [itemble] )
R TVORERIZIZ WL DD FESRH D £3:

AFERMD A Z N, DR IAERT: O
H kv, BEZEOX I LERT: a, £/20F (a,)
HEZH~<TRXY]%: a, b, c £/21F (a, b, ¢)

FHAAAD tuple() 25 tuple() F7zlX tuple(iterable)

av R 77 R, iterable DIHE R UCHBETRICIED &% SRR L £9, iterable 13, ¥ —7 ¥ X,
ATFL—= 2 R=—PF2arTF, FREBATLV—XAT =7 bTT, iterable BB X TN 6 %
DEFREINET, BIZIX tuple('abc') & ('a', 'b', 'c') %. tuple( [1, 2, 3] ) & (1, 2,
3) BRLET, 5B E2 00 UE, ZOaVA NI 7 REHLVEDX TV (O BERLE T,

BB RINVEELZDIRI A =THD, AHEINTED D FHA, AEIMIEEATRET T, HEDXTLDE
BRMY LEOBEIR S 28 2 DICRERFHIFIN TS, FIZIE f(a, b, ) BE5IROBEBFCHLTY

.

f((a, b, c)) X 3-ZINZ2H—DF L T L2ERDOTTH LTI,

RINE HED > —Fr U RAEERTRTEEL T,

B0 7 —

ZDEEDT, A VTV IZRCE->TT77EATEEDDBARNCE >TT 7 AL IED HIHMEIC

52HDIF, B A IV A T 27 P X DD collections.namedtuple () BAINVT WS 0H LALER A
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4.6.6 range

range BUE, BDA I 2 =KX TNRS—F v RA%RL, —KIZ for L —TZBVWTREDER DL —Fizflibih
ij—o

class range (stop)

class range (start, stop[7 step])
range 2 Y A b5 7 X D5IEUIER (HAAAD int £721F __index__ FFEX YV v F2FEET I TV
7 1) TRINIZRD 8 A, step 5IBDERSNIIGEDT 7 0 MHlE 1 TS, start 51EDEB N
72BEDT 7 )V MEE 0 TT, step 230 DIFE. ValueError HiEHEINF T,

step DIEDIFA, range r ODNEFIIR r[i] = start + stepxi TIREINE T, ZIT, i >= 05D
r[i] < stop T,

step DVEDHE D, range r DINEIEFN r[i] = start + stepxi TIREINF T, 777 L. HlRIZEMEE
i >= 022 r[i] > stop T,

r[0] DMEOHIFIEMZ X R WEE, range & 7Y =7 MIZITRE D £F, range ZADA VT v 7 A%Y
R—FLETH, TOALRIEDA YTy Z7RCEDIEEINLG S —F Y ADRENSDA VT v 7 RIFEL
L CRRRENE T,

range & sys.mazsize XD KEWVWHIIEZ ZL Z 2B TEETH, WL O DKEE (len() 2 ¥) IX
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))

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

1

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

1

range |¥ HBED > —F U RAEHAZ, FHECEDE LA T RTEEL FT (range 7Y = 7 MIEHIEZR
RE—VIHES T —r Y ADAZRE, BDEBELEEEREEVTVWEDRE— VY EHBE L WIS HEIZED
£9)

start
B start OIE (2 DBIK2E 2 5 TWRVWHEE 0)
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stop
5% stop OE

step
518 step DfE (ZDFIEDGZ 5N TWIRWEEIX 1)

range BIDSEE D list R tuple ICEX B ML, range 77V 27 MY A4 XRLBTHE DS THIC—E
D (NE72) BOXEY 25 Z T (start. stop. step DEDAZLRIFE L. RIZLHEIZILE U THE L DIHES
Bk range ZETR T 2729 TY),

range 7 7Y 27 M collections.abc.Sequence ABC #FEEL, WHHIE, BEREA VT v I AME, X734
SUTDESREREERRMEL. ADA YTy I RAEYR—-bMLET (=T U RE - list, tuple, range S [):

>>> 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

= BL 1=1&k 5 range A 7Y =7 FOFEMEDHIEIX. Zhoz>—Fr A LTHEBLES, 2FEbh, =
DD range A7V x 7 FAFUCMED S —r Y AZRTBROLFLVWEARINE T, (BB, Z20FLwvweah
% range A 7Y 2 bW EKRD start, stop BLU step BEEROZ DD FF, HlZ1F range(0) ==
range(2, 1, 3) % range(0, 3, 2) == range(0, 4, 2), )

N—Tay 32 TEHE: -2 ABC 28, A5 4 ZRAADA VT v 7 ADYR—1t, int 7=z 7 +D
REHER., TRTDOTATFL24FL— T30 2, EHERTTWES,

N=PYa¥ 33 TEH: (F7V227 bOR—HIESWTHET 2D DIC) range 7V =7 M B ZNEDE
RIDMEDS =7 Y RATHEOWTHB T2 K512 '==" ¢ 'I= ZERLF L1

N—=Ta v 3.3 TBI: B start, stop B U steps
BE:

o linspace L ¥ Vi, EBIEFTM & 4 2 BV IR D range DEEESEDHEH > TVET,
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4.7 X A= X8 - str

Python O7F X M7 =& str A7 =27 b, $hbb XFF t LTHbIET, XFFE Unicode 2— K
RAVIDA I 2a—=RTNIR D= VR TT, XFH) T I ML BREERATELD D £3:

o YUV F—1b: "HTI" - b EBDRALIENTETET!
o XINT x—F: " VT UA—PEBOHRALIEHTEXRT",
. E%%”ﬂﬁ [N an)x‘/\/a)bgz._i\lvl nnn=— o@ﬁj)baz. hunu

ZHEGIHA/FXTINE, BRATICOT 2 e TEET, BEMITI SN2 ZHITTRTXTFINY 77 VICEEh
i\j—o

BRO—HTH O BICEADAZELXFHNY 77U, —D2OXFHN) 77 VHEEICAIhE S, DD,
("spam n neggsn) - "spam eggs" —fcj-o

IR =T =T Y RAEEUXFIR, IELAYDIRAr =7 =0 Y A EENCT % v ("raw”) HEHEEE R
ED. XFHNV T I NDORA BRERIE. strings 2B L TLZE W0,

XFHNIMDA T =7 MZ str AVA I IV REMI L THERTEE T,

"character” BIDVRFANICHABE E N TWA DI TIER VWD T, XFHDA VT v 7 AI8EZITO KX 1 OXFH|%
ERLE S, DFE D, ZTROWFSH s 2L, s[0] == s[0:1] T,

AR TABLTIREHD ERADN, I 2—XITNEKF PSRRI XTI EBRT 2 DI str. join()
X 40.StringI0 HEX F T,

N—=Y ar 3.3 TEHE: Python 2 ¥V =X OBRFHIMED 2D, XFHNV 771D u LD TIFA S
F Lz ZREXTFHN T8 LTOEKRICITZEN L, r HHEHCHAE T2 LI TEERA,

class str(object=")

class str(object=b", encoding="utf-8’, errors=’strict’)
object D XFFH fREIBL 3, object D352 o755, EBXFHMREINE T, ZHLIDE
str () OEIEIX. encoding X errors WEZ BN E I DI > TRD IS ITEDD £75,

encoding b errors 52 H5NRVEHE, str(object) X object.__str__() OFRZELET, Ih
&7 EKD” OF DFHAZ W object DX FHIRITY, XFHNATY =7 MIH L TREZDXFHEAEE
BUET, object 23 __str__() XY v FEELBZVIGE. str) 3D DIZ repr(object) DR %R
L%,

encoding 7 errors DY IR L b—FDNE X BNTIGE. object 1& bytes-like object (Fz& 1% bytes %
bytearray) TR TIERD FH A, object B’ bytes (b L IX bytearray) A7 =7 M THEHE

str(bytes, encoding, errors) | bytes.decode(encoding, errors) LZEliTH, %5 TRWVWEGE
%, bytes.decode() MFHEN ZHNZ buffer #7227 D FBIZH 2 bytes 77V =2 MHBEIRINE
3, buffer A 7Y =7 MTOWTELWERIZ. NAFU—7 2 REB - bytes, bytearray, memoryview
% bufferobjects ZZMRL TL 72 & W,
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encoding 51802 errors GIBIELIC bytes A7V =27 Mo str() WET . BAOXFINERHRAZIET 1
DHOEGEICEE L% S, (Python Da~vy F74 AT ay -b ZRLTILEZ W) HlZI:

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

Str VAL ZDAY w RIZOWTHEHLLIWE, TFALD—=T 2V RB - str 2 XFHAV Y R Ofies
BLTL XV, 74 —~<y bEINIXXFFNEHITT 5121, f-strings & B AR LDXFHERXL Oz
ZHLTLEE WV, MAT, TFAMUBY—EX Ofid SR L TLZE W,

4.7.1 XFHXAY vy R

XN HED > — 7 Y AFERETITMA, LTI RE XY v FEERELFT,

XFHE, ZEROFINERMEZ Y R— P LE T, ~HRFEREIDPEARAXIA XTEET (str. format (O
EXEEXFINDE . BIY HRAZLOXFHERL 2SR LTIEI W), 1513 C 58D printf [ERD
FLRZE SV T R DPRNEIH e 25 DT, IEL KRS DD LELWTTH, WA 2EETIEVTNE
B HDIEIDBEHETT (printf ERDOXFHEL).

BHES 4 75 VD TF A MUEH—E X fHild, 2073 X MCET A RI—T 4 VT4 (re EY 2 —LIZ
FBERRBY K- RY) 2T 202D DEI 2 -V EHINN—LTVET,

str.capitalize()

ROIDL T2 KT L, D Z2/NFI L FHloa —2EL 75,

N—= a3 3.8 TEHE: BRIIOXFVPRXFTIIR XA MLy —RCEEMZAONS K51 F L,
DED THEFD LI B FR IR TOLFRRLFIIENDDTIIARL BmIIDLFRIRIFITEINDS
BN e SR S

str.casefold()
EHND casefold ENzab’— %R L T, casefold XN/ FEHNX, KXXF/NFIHERLZ V< v FIT
fEZF 3,

casefold 1%, /NFLE L TWETH, X OB TT, ZAUIXTFINDORLF/NLFDXF) %2 FTXTED
B EERLTWE1DTY, HlZIX., R4 VED/NF '8 & "ss" LR TT, ZHFBRHT/N
FRDT, lower(DE '8 IZM[H LERAD. casefold() FTN%E "ss" WAL X7,

casefold @73 Y X A& Unicode Standard Dt 27 a ¥ 3.13 ZiddhE TV 3,
N— g v 3.3 TEM.

str.center (width[, ﬁllchar] )
width DRE % b OHREFR INIXFHNERLE T, 8T 4 ¥ 72U fillchar THESNIAE (77 v
Tl ASCIT ZAR—R) DMEDLNE T, width 3 len(s) TR OLITTOXFIIIRENET,

47. X=X B - str 59



The Python Library Reference, 'J1J—X 3.8.19

str.count(sub[7 start[, end] ])
[start, end] OHPAZ, D XFH) sub BEELTHIHT 2EBE2ERLE T, 7> 3 V58 start BEK
end 3R T A ARGLEF L L5 ITHRENE T,

str.encode (encoding="utf-8”, errors="strict”)
XFHDL Yy A= RFENTAN=Tar e,  MIF T2 P LTGELET, O Ya—F 4
703 'utf-8' T, HMELIIERLZ LI MM EITS 7DIT errors 2525 2N TEET, HED
T — B 'strict' T, T 32— RNRZET 27— UnicodeError XML ¥ 3, KA T
% %fHlX 'ignore', 'replace', 'xmlcharrefreplace', 'backslashreplace' B X UXBI¥L codecs.
register_error() I X o TERINLAHTY, ZAUIOVWTIEE I ay T5-N\VYERET 2ZRLT
(&, FHAMRER Ty a—F 1 Y 70—8KE v/ ay FEIVI—F1 20 2BRLTIEEW,

N—Tay 3.1 TEHE: F—U— 5O R—r8MENFE L

str.endswith(suﬁ%[, start[, end] ])
XFHNHHEE SNz suffic THD S5 True 2. £ 5 TRIFAUS False iR L X3, suffic 13RDF7
WEBOEREEO X TV THOHMOERA, 7Y a v start BHIE. ZOMEBE» SHERBDE T, A
T ard end BHIUX, FOMETHEZIEDET,

str.expandtabs (tabsize=8)

NFHNDETD R 7LFH 1 DU EDZAR—ZATEHBEIN . XFHDAL—-2ELET, AR—ZD
BOIBIEDHT (column) fLE & tabsize ITKFL £3 . X TMLEIX tabsize XTHITHFELET (T 741
METH 2 8 DI/FE. X 7MLEIL 0, 8, 16 7RI D £F), XFHNZEMT 570, FTHMIEHINL R
W2y PER, FFID 1 FFTOMRENE T, WFEMNX T T (\t) THIUX, BINLEIRD X 7L
BE—HT5ET. 1 DU EDRAR=ZAPEROTINHEASINE T, (X7 TFHEZaY -—ShEE
Ao ) XFDEATXF (\n & L& \r) OFE, XFEBa—3h, BB 0TV ty FERET,
ZofoFREEINFICar—3h, BEER. Z2OXFORRO SN (RIE: A, FEALY) I
BfR7a <. 1 oML £9

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

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

str.find(sub[, start[, end] ])
XEHDAZ AR slstart:end] IKED LTI sub DEENDHE. TORNDA VT v 7 ARRLE
T AT a VEIE start BEY end ZRA T A AR L FRRICHER SN E T, sub RO SR o 785
A -1 %ZRLET,

AR findO) XV v RiE, sub OMEZHID /20WE ZIZOAFHIRETT, sub BEIRXFHITHZ 0 Y
SDDAEFRSZIIE, in HETFEFH > TLZE W0
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>>> 'Py' in 'Python'

True

str.format ( *args, **kwargs)
XFHNOBFRMMAMEZITVE T, TOX Yy FRFEHITCFINIEREOXTF. £210E, {3 TS
BT 4 =V FEEAET, TNLTNOEIT 4 — L FIEMEGIBDA VT v 7 AF o= Fld, F—
U — RE|IBOAFTIZEAET, IRDHEIZ. ZhENDBEET 4 —L RIS T 25O FHETER XN
TXFH DAy —T73,

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

'The sum of 1 + 2 is 3'

FIEEDA T 2 viconTid, EXIEEXTINEHRET 2 EFUHEEXFIIDE 2B L TS W,

AR BUE (int, float, complez, decimal.Decimal ¥ 727 7 R) % n OEEBERER (Fl: '{:n}'.
format(1234)) T7 #—~v b33 & %, LC_CTYPE B4 —/L'¥ LC_NUMERIC R 7 —/LD—J5 ¥ 72131 /5
P 1 NA FEDRWIE ASCII XFTH 5 LFRICELSETH 254, 2 OBEIL localeconv()
@ decimal_point ¥ thousands_sep 7 4 —/V FZ &AM 5 72 ® —K#YIZ LC_CTYPE B & — LI
LC_NUMERIC D1 ¥ — /U HZREL T, ZO—RILREHEIMDORAL v FOBIFICHEEL £,

N=Tay 3.7 TEE: Bz n OBBKRBUTT7 +—<v b 35 &, ZOBBII—IIYIZ LC_CTYPE
O 4 — /L2 LC_NUMERIC OB 7 — U lEZHETI2HBENHD 5,

str.format_map(mapping)
str.format (**mapping) ¥ TWE 325 mapping i¥ dict ITa—3 N3, EEMfbIET, 2l
B 21% mapping A% dict DY 77 5 ATH 3 & ZIZFEMTT:

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

return key

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

'Guido was born in country'

N— g v 3.2 TEM.

str.index(sub[7 start[, end] ])
find () LRBRTE D, XTI RO SRM) o728 ¥ ValueError ZiAH L £3,

str.isalnum()

XFHNFRDETDOLFHIYT T, 52 1 XFUEH 576 True &, Z 5 TRINUI False ZIEL X7,

47. X=X B - str 61



The Python Library Reference, 'J1J—X 3.8.19

str.

str.

str.

str.

str.

str.

XFE c IFUAT VTN True ZIRBIXEHFTT: c.isalpha() | c.isdecimal() . c.isdigit()

. c.isnumeric() .

isalpha()
XFHNHDETDOXEDRFET, D0 1 XFULEH B4 True &, £ 5 THRIFIIUL False ZIRL FT,
X, Unicode XFT—X X=X T "Letter” £ LTERINTWE DT, Thbb, —fih7av 7
287 4 "Lm”, "Lt”, "Lu”, "L1”, "Lo” W32 dbDobDTT, KB, Z4UX Unicode HEEHETERR
XN TW3 "Alphabetic” 787 4 LIZERXZHDTT,
isascii()
SFHINETD B0, XFHDOETOLFEH ASCIL TH 2H5E1C True 2. ZHLIDOHEIC False %
BRLUET, ASCII XFEDa— FARA ¥ M U+0000-U+007F O#ifHIzH H £3,
N— a ¥ 3.7 TEM.
isdecimal ()
XFHNHDETOLEN TERFET, 2 1 XFULH 275 True 2, £ 5 TRIFHIUL False BIRL E
T, THERF LI TEREFELDIMEONEZXFDZ LT, 7zt 21 U+0660 (ARABIC-INDIC DIGIT
ZERO) ¥ dEAE T, IERICIE. Unicode D—feh 73V "Nd” ICEENZLFEEELE T,
isdigit()
XFHNHOETOXENRFT, 2 1 XFULHZ4S True . Z 5 THIFHIUL False ZIRL £,
IIToRFEF, HERFICMA T, B A EBTF O XS RNHRRMEE L EE T2 72 &AE T, £
7210 ZHBE LERBPTERWIR =Y 27 4 —BFD XS RIKRONFHEAE T, EXTE. BF
i, 7887 4 fH Numeric_ Type=Digit % 7z1% Numeric_Type=Decimal Z O XF T,
isidentifier()
BB, identifiers HiD FEEERICB T 2 BMRFHINF THIUL True TR L E T,
XFH] s B def R class DK S R FHIFAOHIF2HIE T 2121E keyword. iskeyword () ZFFOHIL
TLREEW,
{51
>>> from keyword import iskeyword
>>> 'hello'.isidentifier(), iskeyword('hello')
True, False
>>> 'def'.isidentifier(), iskeyword('def')
True, True
islower ()

XFHNFRDKNLFDREBND B % LT BTHNLFET, PORKNLFORANDD % XFH 1 XFUED
375 True %, Z 9 THRIFHIUX False ZIRL 3,

RN TFORBNDOD BT rid. — ATV Fr8F 4 H "Lu” (Letter, uppercase (KXF)). "L1” (Letter, lowercase (/hX

%)) "Lt” (Letter. titlecase (ETAKLE)) QOWIFADTHAZLOTT
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str.

str.

str.

str.

str.

str

str

isnumeric()
XFHNHOETOXFEDRRERTXF T, 2 1 XFLULEHZ4% 5 True . %5 TRIFHNIX False
PIRLUET, MERTLFIE. HF L. Unicode DRET 0 T 4 2FHOETONFEEAET, &
¥ 212 U+2155 (VULGAR FRACTION ONE FIFTH), R Cid. % £ LFE. 77 1l
Numeric_ Type=Digit. Numeric_Type=Decimal % 7z1& Numeric_ Type=Numeric 228 DT,

isprintable()
XFHNHF DTN TOXFHETFARETH 2 52 FHNIDBZETHIUX True &, £ 5 TRIFNIF False ZiK
L %5, JEENFABEXX T, Unicode XFF— X X—Z T "Other” F721% "Separator” ¥ EFRIN T3
XFO, HIFAREL Rz X2 ASCII space (0x20) YA DHDTT, (2B, ZOXARTDHIFARELF
3. FFNG repr (O DIFIHHENZ L ZBIZZ RS —FSFTRETROVWNFDI L TT, ZHUT sys. stdout
X sys.stderr IZHZAFTN S LFHDOREL ZBFRDD $HA, )

isspace()
KEFINEALFIZ TR0, 22 1 XFLLED BIFEITE True ZIRL. 95 TRWVWESI False &
BLET,
Unicode XFT7—XX—2R (unicodedata #ZM) T—MtH 72V D% Zs ("Seperator, space”) TH % 0>,
BITIEZ 5 ZAH WS, B, S DWIT NN TH 255G, ZONFIE BAXF (whitespace) TS,

istitle()
XFHNBEA PV —=ZAFHNTH D, 220 1 XFULED 225G Bl ZIEKSCFIIRNSCF D X H D720
XFEDBRIZDAIE INLFIIKNLFORAND B 2 XFDHAIZD A BEITIE True ZIRLET, %
5 THRWIEGEE False #IRLE T,

isupper ()
XFHNRDKNLFDXFND B 2 LF* RTHRLFT, PORNLFOXFND D 2 XFH 1 XFMU LD
%725 True &, % 5 TRIFIUL False ZIBRL E7F,

.join(iterable)

iterable PDOXFHNEAGE LT SXFHNRIR U E T, dterable 12 bytes 7Y = 7 + D K 5 RIEXFH|DED
FET D45, TypeError DiEHEINFE T, BREDEAAL —XIE, ZOXY v FERETZXFHTT,

.ljust (wz’dth[7 ﬁllchar] )

R& width OFERZ LIXXFHNRRLE T, 7 4 Y IEE XN fillchar (77 4V b Tld ASCIL R
) B TIThbNE T, width 25 len(s) DITROIX, TTOXFIIMRINE T,

str.lower()

ETDORNIFDXAND B 37 PWINCFICERINT, XFHDav—2RLET,

b2 /INLFALD 7T Y X 41% Unicode Standard D+t 27> a > 3.13 KRN TVWET,
str.lstrip([chars])

XFHNDFEBEDOLFEREL-a—2RLE T, 518 chars IREINIXFOEEGLIRET % X T

T3, chars DEMIN2Z D None DIGHE. EAXFMLREINE T, chars XFHNIEEFETII L, #
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DEIZEZEN D X TOMAEGDOEETHIIEMONET:

>>> ! spacious " 1strip()
'spacious !
>>> 'www.example.com'.lstrip('cmowz."')

'example.com'

static str. maketrans(a:[ [, z”)

str.

str.

str.

str

str.

ZDFHN R Y v RiX str. translate() IHEZ B EMT— TV 2IRLF T,

5% 1 27352556, Z4Ud Unicode PR (BE) F72133F (RE 1 oxXF4l) %, Unicode ¥
B (EEED) TFH. %721 None IMEDF 2FFETRIFIUIRD /A, TOLE, XFTHEELL
F—lIFBICE IR E T,

518% 2 OFET 256, TNORFAICEIDOXFINTH ZLERDH D, MROFEHETIZ. x DEhEh
DXFHN y OFE CHEDLFIIIMTTI S5NFE T, 5 3 5IERET 2HE. XTFHEEETIVEND
D, ZFRITEFEN D FED None WHILfHiF o3,

partition(sep)

XA % sep DRAIOHBIMETXYID, 3 BROXTIVEZRLET, Z7VONEIZ. XYID ORTOH
7 REIDXFHZDE D, 2 LTXYID DBADEDTY, & LEYIALRTE XTI ITEBITOTS
ZDHDEEDHRATODLELTHINBAD £,

replace(old, new[ count])
Y%ﬁ”’&ﬂ v—L. Hh 32T old T new WEBBLTELET, 7> 3 V518 count B35 %
LTV v FEED S count D old 72 EEBHLE T,

rfind(sub[7 start[ end] ])
XFFIFDOER s [start:end] 1T sub BEENZHE. ZOWRRKDA VT v 7 RABRLET, A7 a2
VEIR start BE end 1R T A4 ARG L ARRICHIREINE T, sub BROL SR o725 -1 ZiRL
iTO

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

rfind() LRIBETIT D, sub BRODPSRD 5 725E ValueError XML EF,

rjust (width|, fillchar )
width DREZHOEFE L XXFINEERLET, 87 14 ¥ 72U fillchar TIEESNXF (F7 4L+
TliE ASCII AR—XR) DMEDLNE T, width 7 len(s) U TDHE, TEOXFFHIDREINE T,

str.rpartition(sep)
i?ﬂ%am®?%®&ﬁﬁ TRYID, 3 EREOXTLERLET, X TVONEIE, XYIH ORIDE
BRI Tl ED B O, Z L TRYID 0%ADET T, H LXUIMZITFIURX, X T AZE oD%
%Wt%@%%km@i%ﬂ%@%@#ﬁbi?o
str.rsplit (sep=None, mazsplit=-1)
sep ZRYID F L Lz, XFHFHDOHFEDY A &R L F3, mazsplit 5 X 5NHFE. XFHD H
64 % 4 5 HHMAHE



The Python Library Reference, 'J1J—X 3.8.19

% 2 5K mazsplit BIFEIZITWE T, sep DEESINTVARYL, HBWE None D X, 2TDEHAX
FHRXYIDXFri D ET, G2ORELTVL 2 ZRINZE, rsplit O WFRIZEFHFL L BRD split ()
L EBRICIR 2 H N E T,

str.rstrip( [chars])

XFHNORBEH T EZREL2a =2 RLE T, 518 chars ZREINZXFEERIEET 2 XFHITT,
chars DEME N3 2> None DA, ZHANTHREZINE T, chars XFINIEREFETIEI R, 22 2&E
FNEAXFOHAEOERETHIERSNE T

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

'mississ’

str.split(sep=None, mazsplit=-1)

XFHN%E sep BTV I RLFHNE LTRY o ZHFEDOY 2 P 2R EF T, mazsplit 552 5TV,
KT mazsplit BEI7EIENET (DF D, VR MIKK maxsplit+l BERIZRD £7), mazsplit H35 2
BNRVD -1 6. HHOEEICHIRIES D FEA (THEREFHHSET),

sep WEZONEGE, HLEZRUDXFEFeHoNT, ZOXFINERXRY > TW3 XN ET
BzE 1,2 split (", W 'L, Y, '2'] BIRUE D). 51K sep IZERDOLTFITHTEXT (I
ZIE 11<>2<>3" L split ("> X ['1Y, 2, '3'] BRLET), RUIDXFEHEL TEOXFI %
FEIT e, [''] BRLED,

B Z 4

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

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

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

[rar, '2r, v, 130, 1]

sep BHEE SN TV None DE, RAZ 07 VTV X ap@EHESNE T, i3 5 2Z2HFIX0
EODTY IREABREINET, Fiow XFINDIHEPREICEADH > Th, fROBAPCREICELT
FIEENFRA, o T, EXFHIREALZ T DX FH|% None 7V I XTHEIT L L [1 RSN ET,

Bl 213

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

[riv, 2, '3']

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

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

4.7.
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str.splitlines( [keepends] )

XFHN AT THRL, BT25R2E2 VA MERLET, keepends ICENEZ SR WIRD, RXN 3
Y2 MZBATIXEENE A,

ZDOXYy FIZMUTOFHERTHBL E3, R, LUFTOBERIE universal newlines ® A —s3—+t v k
T3,

R hER
\n AT
\r Hlw
\r\n AT + Bl

\v or \xOb | BEXT
\f or \xOc | AR—Y

\xlc 77 4 NXYD

\x1d TN —TRYh

\xle La—FRYh

\x85 gA7 (C1 fillila— F)
\u2028 TXY)H

\u2029 BEX YD

N—= gy 3.2 TEH: \v & \f MTIERDOV A MEBMENEL,

Bz

>>> '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() EIEE ST, 7TV IXXFS sep BHGEAONTL & ZDXY v FIZZECFINTZEY A P 2K L,
ERDOBUTIIRERICATZIBML FH A

>>> "' splitlines()
1
>>> "One line\n".splitlines()

['One line']

H#g D791z split("\n') LT DO L3Ik D 73

>>> ' split('\n')
['']
>>> 'Two lines\n'.split('\n')

['Two lines', '']
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str.startswith(preﬁ:r[, start[, end] ])
XFHNDHEE Z NIz prefic THRE S %5 True ., £ 5 TRIFIUL False ZIRL 3, prefiz 1 ZRO 7=
WEBOEEEDO X 7V THHOE A, 7> a3 >vD start BHIUR, ZONMED SHEEHBDE T,
Tvaryd end BHNX. ZONMETHRZIEDFT,

str.strip([chars])
XFHNDOKIEE XKUORBHDZRELat—2 B L £, 518 chars 3REI NI XFEARIEET S
XFHNTT, chars BEM SN2 D None DIHE. ZHHNLTOREZINE T, chars XFHNIEIHFETH
BT 2L, ZIRBENEIXFDOMHAEDODERTHIEWMSNF T

>>> ! spacious ".strip()
'spacious’

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

'example’

SCFFI O S IMUD KIS & UKD B B chars BAEEMONE T, XFIDKENS chars DXL
R A TR VTFIET 5 F T XFOHRESNE T, CESIOKRRIN LT AEOREDTTHA
T3, X, RoXkS51TkhD 3

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

str.swapcase ()
KPS, INLFDRRLFICEmENT, XFHDav—%2RLET, KB, s.swapcase().
swapcase() == s BETH 3 LIIRD A,

str.title()
XFHN%E, BEEZ L ICKIFELHIMED, BDOXFD I B RINIFORXRBEH 3 b DXL TINIFITT
5, A PATF—RAIZLTRLET,

Bl 213

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

CO7NTY XLE, EHRLEXTFORED W), S oMY L BEMZHEOERZHVEY, 0
EFRIIZ K DRWTIE D FLMEEL T 905, EMIECHERO 7 R ba 7 4 PEEEDHERICR > TL X
V., HHDMREF[ONLZNGEEN DD £

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

FHEHZES TP RA MR 7 4 XIS TE E T
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>>> 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)

BEZ N ZEWT =T NZE ST TN KT 28X TFe~vy By 7L, vy BV 7RO TS D2
P—%RLET, BT —T70E, __getitem__ ) X34 VT v I RIEEEFHET LA T2 bTH
DNEDBDH D ET, —MANTIE. mapping E721F sequence TF, Unicode FE (B8) TA > 7 v 7 R$5
ETBEE. BT -1 T 27 MIRDWITNHITI 2B TEE T, Unicode FEE 7213 30F
FIZRLTXFEE 1 XFULOROXFIT~Yy ¥ 735 Z k., None iR L TR DEDXFHHh HI6E L
X TR HIBRS 5 2 &, BISt LookupError ZIRH L TX T2 ZDXTHHIII v VY 755 L,

NFEPOXLFANDRBRDZEARDy I o E i~y TRERT 572012, str.maketrans () DMHEZ
£73,

NFDR v BV T EGFAIEDE T D FIMCEET 2 HEICOVTIE, codecs TV 2 —LHBIRLTL
72E W,

str.upper ()

LTORNIFORFND B 5 F PWRLFREHREI N, XFHDa—%BLET, 28 s.upper() .
isupper () &, s AN FORFNDD 2 X Fr & FERD o720, FEROXFD Unicode H 73V 5 "Lu”
T3 L HIZIE "Lt” (Letter, titlecase) R ETH o7z 5, False IR D X ET,

b2 KLFED 7T Y X 41% Unicode Standard D+t 27> a > 3.13 KRN TVWET,

str.zfill (width)

FEXD width 127 % X5 ASCIL '0' TEH®D L7 FHNDa v —2iR U E T, eEITTBEERE ('+ /')
ol E, 0" WRHBORITIERL B KHAINT T, width 25 len(s) LT DHEETTOXFHNEIR L
9,

Bl 213

>>> "42"  z£fi11(5)
'00042"
>>> "-42" z£fil11(5)
'-0042'
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4.7.2 printf BEHDOXFHENIL

AR ZCTHEBIIATVE 73—y MEEIQIE, (XA TARHEEERELIRRTI2DICKRTI2RED) KL< H
2% OREZGIZR T MRABRKREHBHBHALE T LW 71—~ v MEAXTHNY 7 IV R str. format ()
AV R=T =R TUTL—EXFF B, ZNOOMBEZE#TI2MFICRETL LS, ZN6OREFERIZ
. ZRHEHHSIZ, L= AT @RS FRE. R W o READH D T,

XFHNA 7Y =7 MEEEOEE: | HET (EYan) b Ed, ZOEEFIIFH R F7213
HETFE HMINE T, format % values (format IEXFF) &3 2L, format FD ¥ ZHHEE values F D
Yoz rhl LoBEETEBEINE T, ZOEFIX C SiBICBIT % sprintf O KHTWVWE T,

format DE—DFBLUPER LR WEA. values 1ZX TV THROVE—DF TV 27 b THIDEVERA, © Zh
DN DIGE. values 137 # —~< v P XFHIRTIREINZERH E FRECH CBMOBEEN SR X T Lh, B—0
<Xy TATI 27 PTRIFINEIRD FR A

—ODZHHREFIE 2 $RBZAU LONFEZEA, ZOMBERIUT2H2D £35, RULIEICHBELZ
AU D £ A

1. EEF O Z RS XF "% -
2. Ry TF— (AT av), IENTH - XFH» 57D £F (flZ1X (somename))
3. EWMT ST (AT ay), —HOEBRIOMBITHE L £T,

4. FND T 4 =)V RIE (AT av), 'x' (FTARVRY) BIEELHE. EEOXFIIED values X 7L
DRDBEZE, SitAHEINTE T, RNV BNT 4 =V FIERA 7Y a Y OREIEEDRICEIRL L -0t
T2 7 BB EIITLET,

bR (A7 av), 't (Fy b) L ZORICEHCHETERONET, '»' (FRXYRY) RISEL-S
&, HEOHIE values X A DOROEZRD HAMSNET, X 7T OBICLH L7\ il
BB ESIELET,

6. MERZWHT (X 7> av),
7. 2R,

% EETOER O MOFHEDOLA (R EZ0MD~y TROYE), XFHFD 7 +—< v MiE, FFEICHA
ENTVBF—FAFEM TV, XF "% OEAKICL 2L LELOREFhTORTNRE BDFERA ., vy
TE¥—F 7 —<y MLLZWEER~y 70RO L ET, Hlz:

B EoT, ~MHORINEFE 74—~y MHALZEWEBIEHALEZWE I E2E—DEHE L T2H—~DX SV %E values 125 2 7%
L TFRh EHA

47. X=X B - str 69




The Python Library Reference, 'J1J—X 3.8.19

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

,

DB, * FETE 7+ =7y MCED TRV FEA (* IHETRIERH I SHI "5 X 2DV 2 b DRBES
6T,

2T 5 7T A TIORLES:

Flag | &bk

# | HOEHUC (FTERINTVD) 7 HIOENR” 2V E T,

0" | BEENCR LT RICK BT 4 VI EITVET,

- | BHE N EEAFRCLET (10 ARG RLGE, 0 w EEELED),

P (AR=R) BN 2 OEBTIEORDGE., B —DAR—ZAEEITET (75 TRWEEIZZELFIC
D EF) .

v | RO ST (M el ) B RT (P AR-RT 757 EEELEY) .

WERZHT (b, 1, 27213 L) 25 2 2 A TEF T2, Python TRAEARVEDEHINET, - %D,
ZIE %1d 1% %d 2 FHTY,

ZHRZ LT IOR LS
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= P

'd' | FPEAFE 10 EEBE
it | e E 10 R,

o' | FFEfRTE 8 EEL (1)
tu' | [HRO® - a4 LRILTT, (6)
‘x| SR E 16 R (T (2)
X' | FFEAFE 16 R (KUF). (2)
'e' | EEARELOTFEI/INEAEEL (NFE), (3)
'E' | ERERELOFEI/ NI (KIXF), (3)
B |10 RN (3)
P 10 EFE MR (3)
‘gt | TREVINERE, FREGAY -4 MR E 3R EMT o5 a i3/ TR RERR. e oGEi | (4)

1 10 KR
G| EEVNMERE FRRGRDY -4 M E R BREMT OB A I RCTREEEL. 2 h AN DGEI | (4)
& 10 R

! | T NF (BRI TR R TIN R £ ),

'r' | XFAH| (Python A 72 =2 b% repr() TEHLET), (5)
's' | XFFH (Python A7 =2 b%& str() TEHLET), (5)
'a' | XFFH (Python A 7Y =2 b% ascii() TEHILET), (5)

R | BIBERESRE T, BRI THITRTIIT % SR D ET,

HER:

(1) Aoz taE GRIE: 2757 # 2fH) 5L 8 #EMERIEER (100" ) RO T ORNTHHA
ENET,

(2) Mo ztaE GRIE: 7527 # 2H) 35 ¢ 16 ERERTHEER '0x' $03 '0x' (T2
TA ==y FXFH 'x' X KKELET) PRAOETORNCHEAIRE T,

(3) TOERCLHE, ZHERICEFEIMUENE T, 2RI Z DR ICHTFEDP R NGEICHEH S
nxEg,

FEERE I NEGR DR DN ZETRE L, ZDT 7 4L M 6 T,

(4) zofgRic Licha, ZHEERICOIFE M S Mo 2 13E > TRED 0 3D e A,
FEEREE NS DRI OB IMNEEIREL. ZDT 7 4L ME 6 TY,

(5) FBEN N 25, HIE N XFIYIDEDLNET,

(6) PEP 237 2B]LTLEEW,

4.7. THFAMI TR - str 71
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Python XXFHNIZIRIIA R ZERDIH 2 DT, %s ZFITBNT '"\0' ZXFHNORmEREL DXL %
Ao

N—ar 3.1 TEHE: HhHED 1e50 Z#EZ 2 BUED It 2403 g ZHRCE MR ohiaiZh T L7,

4.8 N1+ )= X8 -~ bytes, bytearray, memoryview

NAFVTF=REBIET 27200 7HAAAENL bytes BE U bytearray TT. T HiE, HlONL F VLT
VI MDAEVRAV—ZERNT R BT 78R T57DD Ny 7y 7abail 2HHT 2 memoryview
THR=—FENTVET,

array €Y 2 —ME, 32 £y M IEEETH4 RSB/ MNIUED & 5 RHEAR T — 2 RN RFZ
PAR—FLTWVET,

481 N1 bATDxU b

bytes 1 N4 FDOARERY =7 VA TT, ZLOAY vy =7 baAp ASCIl 7FA by a—7 4 V7%
N=ZZLTWBDT, bytes A7 =2 M ASCII HID T — X I L TOAEET 2% O0DX Y v FEiE
HLTVWT, XFHNA TP =27 b ethDZ L DRTEVTT,

class bytes([source[, encodz’ng[, errors] ] ])
F 3. bytes VT 7 VDOREILFANY 7T IV EIZERLT,. b WS TSV T 4 v 7 ARMIFET:

o VU NZ +—1:b'still allows embedded "double" quotes'
o XT)LY x—bF: b"still allows embedded 'single' quotes".
e 3 +—b: b'""'3 single quotes''', b"""3 double quotes"""

bytes V 7 7L T (Y—Ra—FDT Yy a—7 4 ¥ ZZBFE# <) ASCIL XFDADFAI SN TVET,
127 X h KREWHE%E bytes UV T 7 MR T 2G5S QEHEYI R R Tr — 7> —r VA ELDERH D T,

XFHNV TV ERUEL, bytes YT I Thr V74 v 7 ARACTIAY — 7> —47 v ADONHE %
WNZT 2D TEET, bytes VT 7LDRRARIEARLH R PENTVE LR =T =7 AIZDO0
T strings ZZR L TLZE W,

bytes U 77L& repr 1771 ASCII 7 A b ZR—RIZLZDDTTA, bytes 7Y =7 bid, &EH
0 <= x < 256 OHIPAICINE 2 & 5 LB (ZOHIRICER L XS & T 2L ValueError FEEL X T)
DAERY =T YR LTIRZEVET, ZLONLF V73— D ASCIL 7F R M ZITIZ L7 HER
EROTWEY SO T HF X MUMEZ NI ) ZLIZE > TRIEENZ2 D DD, [EEDANAL FV F— 29—
RIZTFRA MR TVBEDITTERVI L ZIEHT 27-DICZD L HFENE L ([MbERXTICT
FRAMMET LTV X L% ASCIL IEHIRZANAL F VT =R T =<y MINLTITS & 7 — X Z2MH#ET 5
ZERHHET),
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VTN, HBOonDHET bytes A 70 =227 b RIEBZ e BN TEET:
o IBEINLEZD, 0 THH NI bytes £ 7Y =7 b bytes(10)
o B D iterable 2 5: bytes(range(20))
o BIFEDOANAFVF =Ny 7770 balTat—735%: bytes(obj)
bytes BV M A YEABBSIL T E W,

16 EHT 2 HOBUIIEREIC 1 N4 MY T 2720, 16 EREEIANS FVF— 22 RET 2 LTA
CFEOLNTVET, - T, bytes BUICIZZ DR TT — X 2FAMBDDBIMD T T AXY v RHHD
7,

classmethod fromhex(string)
ZD bytes DI TAXY v Flid, BRABNENTFINA TS 27 b 273 —RFLT bytess A 7Y =27 b
ZIRLET, ZhZ2hoNA 2 16 #E 2 MITRE Ly 24aE LR Ul b 8 A, ASCII
EAXFIIEHEINE T,

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

N—Yar 3.7 TEHE: bytes. fromhez () IFXFINTDH 22EHTEF T ASCII DZEAXFETE
AF¥yTT2HEITHD E LT

bytes A 7Y =7 b2 ZD 16 #RFLICEHT 270D, WA E OB H D 5,

hex([sep[, bytesfperfsep] ])
A VARV AND 1 N4 MZDOE 200 16 EBEEL, XFIF 727 P 2IBRLET,

>>> b'\xfO\xf1\xf2' . hex()
'fof1£2"'

If you want to make the hex string easier to read, you can specify a single character separa-
tor sep parameter to include in the output. By default 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)

'565554444 4c524cb2 4142

N— g > 3.5 TEM.

4.8. NAFU>—4 >V RB - bytes, bytearray, memoryview 73
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N—Yar 38 TEHE: bytes.hez() B, 16 EHHENDOENL F2nHFT 2L -2 2fHAT SR
DDX T a T XA—& sep & bytes_per_sep BV R—1+FTB L5 DELL,

bytes = 7Y =2 MI (XTI BEOD S —o Y ARDT, bytes 77T =7+ biZ2DWT, bl0] IFEHC
%D, bl[0:1] IZEX 1 @ bytes 7Y =7 MRV ET, (ZOFEX. XFINHT 24 07T v 7 RIFED A
FAZABRE 1 OXFHNZRT O BT, )

bytes A 7Y =27 @ repr HAEV 77 AR (b'...") 17D £3, bytes([46, 46, 46]) R DA LD
HEFALENZ VRS TT, bytes A7V =27 MEIWDOTH list(b) TEEDY R MIEBMTEET,

AMR: Python 2.x Z—4%—~\: Python 2.x TIZZ { OB T 8bit XFF| (2.x BHEHELTVWEIEL ML YDA
4+ V7 —=%H) & Unicode XFHN DB DIEERDZEHDFFAI SN TWE Lz, Z4Ud Python 238 & 3 & 8bit 3L
FHL R > TV T, Hed» 5 Unicode 7F A MPBMEINZDT, BAEEMELHFET 20D07 -2 7
27 ¥ FTL7%, Python 3.x TIXIN b6 DIFEROZEHUIL D £ L7, 8bit N4 F VU F—X&¥ Unicode 7%
A MIBIHEICES DT, bytes A 727 b NFHNA T 27 bRHET 2 HICELIRD EHA,

4.8.2 bytearray 77>V k

bytearray 7Y =7 M bytes A7V 27 FDAIERAN=TY a »TT,

class bytearray([source[, encoding[, errors] ] ])
bytearray ICEHD Y 7 I UMEUIR VDT, aY A o7 X & Ho TERL 3

o DA VAR A%ANED: bytearray()

o HHEINZLEXD 0 THEHDONIA Y RAE Y A%ES: bytearray (10)

o BEH D iterable 2*5: bytearray(range(20))

o MEDONAFVF =Ry 777 balz@lLCat—7 %: bytearray(b'Hi! ')

bytearray 7Y = 7 MIRIER DT, bytes & bytearray DIEE TRH XN TWVWS bytes ¥ 7P =7 b ¥
HBOBIEITINZ T, mutable > —7 ¥ ZABEDBHFR—F L TVET,

bytearray L b A4 YEIBBBIRL T EE W,

16 #EET 2 tHOEUIIEREIC 1 N4 MSHE T B9, 16 ERBEIANAS F VT2 E2REATHHER e LT
LN TOVET, o T, bytearray BICIXZ DA TT — X 2HAMB12DDEMD I T AXY v B
HHET,

classmethod fromhex(string)
ZD bytearray DT FARXY v NI GAONXFINATY =7 b%&FTa— RFLT bytearray 7
V7 FRBELET, TRENOANA MR 16 HEE 2 HTTRE L XXFINZHE LRITUIRD $1
Ao ASCII ZEE X FIF RSN E T,
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>>> bytearray.fromhex('2Ef0 F1f2 ')
bytearray(b'.\xf0\xf1\xf2"')

N— a ¥ 3.7 TEHE: bytearray. fromhex () I XFINTH 2 ZEHTET T <. ASCII OZEH T
ETERAFy T THL51HDEL,

bytearray A 7Y =27 b2 Z D 16 #EREITEH T 27200, KM E OLHEEDH D £3,

hex( [sep[, bytesfperfsep] ] )
AVRARYAND 184 MIZOE 220 16 ERE &L, XFHA TV =27 P RIBELET,

>>> bytearray(b'\xf0\xf1\xf2') .hex()
'fO0f1£2"

N—a v 3.5 TEM.

N—Y ar 3.8 TEHE: bytes.hez() LABKIZ, bytearray.hez() 25, 16 EEHTOEANAL 25
BT 2RV =R E2HATEDDE T a T A=K sep & bytes_per_sep THR—FFT5 LD
WD E L,

bytearray 4 7Y = 7 PIEHDS - YR (VA MDD X S572H D) I2DT, bytearray 72 =2 b+ b IZDOWT,
b[0] BRI D, b[0:1] 1FEE 1 @ bytearray 7Y =7 MR D EF, (ZhE, XFEINZBVWTA VT v
JABEEDRATAABRE 1 OXLFHNRIRT DL MBITT, )

bytearray + 7Y = 7 P DRI AL P DV T I AN (bytearray(d'...")) ZEHAL FT, ZhiZ
bytearray([46, 46, 46]) REDER LD B ERAEIZ VWD TT, bytearray A 7P = 7 MWD T
b list(b) TEHOV X MM TE XY,

4.8.3 bytes ¢ bytearray DIZ{E

bytes ¥ bytearray Wi 53t —fi& D —7 > ZIRE ZYR— P LTV, £ WAH L Db byles-like object %
PR=PFPLTOVAREEDLT TV 27 bENRICIET A IO TEE T, ZOXMEICELD bytes & bytearray
PHHIEETHZ I — %I T I RAWMOI M TEET, 272, BEOBROA TV 27 NI ZOHIED
EFICRIFST 2 2 2ici b £9,

AR XFFNDO XY v F2518E LT bytes 22T R WVWD [k bytes A 72 =27 b & bytearray 4 7
T bDXAYVy FIIFIEE UTXXFHN 22O MTERA. HIZIE, LTO LI IZEPRITNUIRD B A:

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

o o
] 1]

WL DD bytes & bytearray O#fElZ ASCII ¥ H¥WEDH 24 F VU 7+ —< v bHBfFDITVBE EREL
TVWETDT, 74—y PORHARANAL F Y F =2 LTHES Z 2138 2RETT, 25 LficonT
LT CHAL £ 3,

AR: oD ASCIH R—XDHFEZ > T ASCII R—=ZATIERBRWAAL F U TR EHET L. 7220
By aB0hdbh %7,

LT D bytes BX U bytearray A 73 =7 FDX Y v RiZ, FEDOANA F V)V F—XIIH LU THEHATE I,

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

bytearray.count(sub[, start[, end] ])
[start, end] DHPAZ, FRS—7 YR sub PEBELETHET EBERL LT, F 7> a V518 start B
F end IZAFTAAKGLERL &5 RN E T,

MBEMNROET > — 7 > A&, EED bytes-like object F£721% 0 205 255 OHFPFHDOEIICTEE T,
N—=YaYy 33 TEH: 9> —r >R LT05 255 OHIFOERSZIIENDS L5122 bE L,

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

bytearray.decode (encoding="utf-8”, errors="strict”)
EZonieng MllhoTFa—PENEXFIZRLET, 7740 DLy a—F 1 7% 'utf-8' T
T errors B 5 A TRRZ L7 —NIEEERETEFE T, errors D7 7 4L M& 'strict' T, =¥ a—
T4 YT LT =0 UnicodeError ZIAM L £3, SRETE SMUDfEIZ. 'ignore' | 'replace' . Z Ot
D codecs.register_error() Z@ L TERINLAMT, 8l T5—N\YFZ 2ZRLTIEZI WV, A
BTy a—F4 Y ZDVAMI FEIVIA—T1 27 2ZHRLTLIEI W,

FAMR: 518 encoding % str WS & bytes-like object REHET A—RTBHI N TEEIT, 2FbhH, —
FEY72 bytes % bytearray 4 7Y = 7 M EEK T 2B EIZH D F8 A,

N—Tay 31 TEHE: ¥—7— 5o R— BN E Lk,

bytes.endswith(sujﬁx[, start[, end] ])

bytearray.endswith(sujﬁx[, start[, end] ])
NAFVF—ZBRESINT= suffizc THRDZEEX True &, 75 TRIFHUL False ZIRL 3, suffiz
BROF T NEROEEFED X TV TN ERA, F 72 a D start PHEESN TV E5E, ZOME
POHEZHBLE T, A 7> a0 end BIEESINTWIHE, ZOMETHREKTLET,
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MRBENROFEERE (BB ) X, EED bytes-like object \ITTEET,

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

bytearray.find(sub[7 start[, end] ])
A7 4 R slstart:end] WKHETS —F VR sub BB ENZHE. T—XHDED sub DFRNDA VT v o
ARBLET, A 7> a VI start BEY end 3R T4 AREL L FARICHRINE T, sub BSHOH» S
BholGE. -1 ZIRLET,

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

FR: find() XY v R, sub OMEZHD 720 2ICOA[F S RXETT, sub BEDXTEY (RE: B
ZHBEXDEY, ELLEHDY =7V R) THEIDEI»PDAEFANRSBICIE, in HAETEME TS
XL

>>> b'Py' in b'Python’

True

N—=Tay 33 TEH: WS —4r>R2LT0 D525 255 OHIFHOBEEMGZITENS L5122 D E L,

bytes.index(sub[, stam‘[7 end] ])

bytearray.index(sub[, start[, end] ])
find () LABRTT D, RS =7 Y ABRODP SR> 1258 ValueError AL ET,

MBEMNBROET > — 7 > A&, EED bytes-like object F£721% 0 205 255 OHFFHDOFEHICTEE T,
N—=Yay 33 TEH: P> —r >R LT0H5 255 OHFOERSZIIENDS L5122 b E L

bytes.join(iterable)

bytearray. join(iterable)
iterable FDNA F VY 7T — X ZHEE Lz bytes £7213 bytearray A7 =7 b RIR L £, dterable 1T str
ATV 27 PRY bytes-like objects TIERWENPEEN TV EIHA. TypeError PWEHINE T, RBE
FHEDE AL =KX, ZDXY v RERMT 2 bytes £721& bytearray 7P =7 bk b 3,

static bytes.maketrans(from, to)

static bytearray.maketrans (from, to)
ZDFRNIX Y v Fid. bytes.translate() WETOIICHE L BT — TV TR LE T, TDT— 7N,
from FDENAL & to DRICMBIZH Z 4 My Y7 LET, from & to ZHH L BRILCEZXD
bytes-like objects THRIFIUXIZ D F8 Ao

N—a v 3.1 Tl

bytes.partition(sep)
bytearray.partition(sep)
XD sep HRANCHIT Z2METS — 7 Y 2208 L, 3 ZEROX TV ZRLET, XIVONEIR X

4.8. NAFU>—4 >V RB - bytes, bytearray, memoryview 77



The Python Library Reference, 'J1J—X 3.8.19

Uh oRiOED. FORYIDA TP 27 bFEZIEZ D bytearray o av¥—, £ L TRYIH D% DF S
TY, dLRUARITRE. ZINRZEBITEDOS —Fr v ADar—r, ZOHEAIZODZED bytes 721
bytearray 7Y =27 FHBAD £,

MBETHRXYID & LTiX, EED bytes-like object ZHEETEE T,

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

bytearray.replace(old, new[, count])
B —r YR old 2T new WEBMILZY =7 VY 2AERLET, 7> a V518 count BE-Z 60T
WAEE. DD count D old 72T ZEHL $7,

MBI 2> —r Y RABIPERBOEHT > =7 v R LT, EED bytes-like object ZIEE T Z
3

FMR: bytearray DZD XY v Flid4 L —RATIEENE LERA - —UIZMLDBENEETDH, HEITHL
WA T2 bEERLET,

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

bytearray.rfind(sub[, start[, end] ])
S—r Y AN DHE s(start:end] 1T sub HEENLHE. TORKDA T v 7 A%ELET, 47
T a VB start BEY end 3R T A ARG L RIS N E T, sub BRODLSLRh o756 -1 &
BLET,

MBEMNROET > — 7 > RE, EED bytes-like object F£721% 0 205 255 OHFFHDOEELICTEE T,
N=Ya¥y 33 TEHE: MR —r YA LT0 D25 255 OHPFADBIMDZITHNDS X512k D F L,

bytes.rindex(sub[7 start[, end] ])

bytearray.rindex(sub[, start[, end] ])
rfind() LRBRTTH, o> —7 YR sub BROD SR 5 7235E ValueError XL £3,

MBEMNROET > — 7 > A&, EED bytes-like object F£721% 0 205 255 OHFH DI TEE T,
N—=Yay 33 TEHE: > —r A& LT 25 255 OHEFOERDZIINE X5k ELK,
bytes.rpartition(sep)
bytearray.rpartition(sep)
XD sep DRBICHBLT Z2METS 7 v 2208 IL, 3 HRDODXTINVERLET, XTVOAFEZ, X
YIh ORIOERDY. ZTORXRYID A TP 27 b FE721EZ D bytearray Bloa v —, 2 L TRXYID D% » DD
TT, b LRUYNZITFIUE, XTI ZDODZED bytes F721& bytearray #7327 b &, ZDHEAI
DY =T YADAL—=DAD ET,

MRS A2XYID & LT, EED bytes-like object ZIEETEZE T,

bytes.startswith(preﬁx[, start[, end] ])
78 % 4 5 HHMAHE
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bytearray.startswith(preﬁx[, start[, end] ])
NAF VT =X DBHEE Nz prefic THHE BIHE True . £ 5 THRIFIUL False iR L £3, prefir
ERDF I NEROIEIEED X TV TONERA, £ 72 a>vD start BPIFESH TV EHE, ZOME
POHEZHMLE S, A 7> arD end PRESNTVWSHE, ZOMBETHRZETLET,

MR ROFETHRE (BEB ) &, EED bytes-like object \ITTEET,

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

bytearray.translate(table, /, delete=b")
F 7 a Y5 delete ICHNZ T XTDOANAL FERAL, FoZenA P25 oMW T — 7T -
Ty 7 L7, N MReANS VEFIA TS =27 bOa¥—2RLET, BT —TNVIEIEEZ 256 DA
MA TS 27 bTRIFAUIRD £8 A,

T — T NVDIERIZ, bytes.maketrans() XV v FEHS 2 b TEXETF,

NFRHIBRT 27203 DZEHITIX. table 5180% None IZERE L TL Z &\

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

b'rd ths shrt txt'

N—=T a3y 3.6 TEH: delete 3F—V— F5lEx LTHRENREICRD L7,

LT D bytes B X bytearray 7Y =27 DX Y v Ri&, ASCII L D H 24 F V) 7 3 —~< v bHMiED
NT0B EREL TWETH, BYLRFIEZIEETNVIERDONA SV F—RIHEATERT, B, Z0t”
> a Y THMT % bytearray DX Y v RIZTARTA Y TL—XTEfEET . Lt 7o =7 b E2ERLFT,

bytes.center (width[, ﬁllbyte])

bytearray.center (width [, ﬁllbyte] )
R width OFRFL SN —F Y ADab—2RLE T, 287 14 ¥ 712 fillbyte THRESNE (7
7 4L F T ASCII AR—R) HMEDLNE T, bytes £ 7Y =7 bDOHA, width 73 len(s) U TR ST
D= VY APIRENET,

FERR: bytearray DIZD XY v RiZA4 L —RATRENWE LERA - —UIELDBENEETSH, HITH L
WA 727 bEERLET,

bytes.ljust(width[, ﬁllbyte])

bytearray.ljust (width [, ﬁllbyte] )
EE width DEHFEENY =7 Y ADa¥—2RLET, T 4 Y272 fillbyte THEEZX N (7
7 4L b TIE ASCII ZAR—R) MEDLNF T, bytes £ 7 =7 DHE. width 5 len(s) U TR BT
D= Y ADBBRENE T,

AMR: bytearray DI DX Y v FiZA ¥ 7L —ATRENE LEHA - —UEEIENGEETH, EITHL
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WATY 27 P RAERLET,

bytes.lstrip([chars])

bytearray.lstrip( [chars] )
KD OREDNA MEZBRELa ¥ —%2IR L ET, 518 chars ZFREENZ N4 MADEEZHET
BNAFVY—r Y ATY — ZOHHNE. TDOXY v FAEHEIE ASCI XFHNH L Tiibih s Z ki
HRL TOWE S, chars DEME S22 None D35E, ASCII OZEHXF (FRIE: ZHAXFOERITOWNWT
¥ bytearray.isspace() ZZM) BHREEINET, RE chars 518 —H T 2EHHEDPBRESNZDT
3L, ZRREENZI AL FPOMAEDOERTHRESINET:

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

b'example.com'

FRENRDOANAL MEZET AN, F V) > —F 2RI, EED bytes-like object ZIEETEF T,

AMR: bytearray DZD XY v Flid4 L —RATEENE LERA - —UIZELDBEWNIEETH, HITHL
WATI =27 P EERLETS,

bytes.rjust(width[, ﬁllbyte])

bytearray.rjust (width [, ﬁllbyte] )
EX width OGHFEEINY =T Y ADaA¥—2RLET, T 4 Y27 fillbyte THEEZI N (7
7 4L b TlE ASCII A=) 2MEEDLNE T, bytes 7V =7 bDHFE. width 5 len(s) AT 5T
DY =7 VAPREINET,

FMR: bytearray DZD XY v Fid4 L —RATIEENE LERA - —UIZEDBENEETDH, HEITHL
WA TP 27 bEERLET,

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

bytearray.rsplit(sep=None, mazsplit=-1)
sep ZXYID & LT, MCHMOEGS —r Y RCHEILE T, mazsplit D52 bN7HE =7V AD
g D S5&K mazsplit BI7ZZ2 W 5EIEITWVE T, sep BEEINTWARWD None D& £, ASCII ZEH X
FOMBEDETHELNLZEH DS — 7 Y ATRTHBRYID e 2D F3, AL oaE LTV 2 ZRRTE
rsplit O IFRIFEFEL K BRD split () LRRICIRZ BN E T,

bytes.rstrip([chars])

bytearray.rstrip( [chars] )
REDPOREDNA MEZFREL7Zza —%2 B L% T, 518 chars 3FRESN 54 MEOEREZIEET
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ENANALFVS =T Y ATT — ZOAFNE. ZDXY v FHRAEHEIE ASCII XFFN L TEbNE Z i
HR L TWE T, chars D3EIEE 27> None D, ASCII OZEHXY (FRIE: ZHXTFOERICTOWVT
& bytearray.isspace() ZBM) BRESINE T, 2B chars 518 —B T 2 LEFMVREZINLDT
3K, ZRZEENLIANA FOMAEDOERTHRESINET:

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

b'mississ’'

FREMRDAL MEEEGNAL F V> —r VR, EED bytes-like object ZIETEF T,

AMR: bytearray DI DX Y v FiZA 7L —ATRENE LERA - —UEERENEETH, EIZHL
WA T =27 b EAERLET,

bytes.split(sep=None, mazxsplit=-1)

bytearray.split (sep=None, mazxsplit=-1)

sep ZXYID & LT, MLBOEDS =7 Y RIZHEIL T, mazsplit BE5Z 5h, DOEOKTRWVWEG
By =T Y RAD Tim 2 HEK mazsplit BT FENETVET (Lo THRRD Y X b OBEZEFUIR
KT maxsplit+1 IZR2 D ¥ 7). mazsplit BHEESNTVRWVD) -1 DL =, NEIOEFICHIBIEZD D £¥
A (RIRERIZTDEIENET),

sep BWEZ HNTGE. B LXUID AL MEZE D oNT, ZOHTY —r Y A ERToTwa
fWrxhEd (FlziXv'e,,2 .split(d',") & [b'1', b'', b'2'] ZRLET), 515 sep 1FEEAN
A D=7 RCHTEET (FlZIF b'1<>2<>3" .split(b'<>') & [b'1', b'2', b'3'] ZKLZF
T)o O —r Y A%RNE TR, FEITE2A T2 ORI K 5T [b''] £/ [bytearray(b'')]
PIRD 3, 5 sep ITiE. HSW DB bytes-like object ZIFETEF T,

Bl 213

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

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

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

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

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

sep BHEE XN TVIRWD None DE., BRE2DHN 7 VIV XL EHENE T, #Eiid s ASCI Z22H
NFFOEDODRYIY e AREh, £/2>—7 Y ADEFERKREBICZEAL D > Th., BROBYIPRAKICZE
D=7 Y RAFZEENEEA, Lo TRYID ZHERTICED S — 7 ¥ 2% ASCII ZZHFRZT O
=y REDETR e, [1 MRINFET,

B Z 4
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>>> b'1 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] )
FHEBLORBOIOFRED NS MEZBRELZa—2IR L £, 518 chars IZFREE N2 54 MADE
BEIEETHENAFV =T VAT — ZO4HNEZ. TDXAY v F@HIE ASCII XFFIxf LTfEbD
N2 ZLICHRKRLTOVWE T, chars DEME X2 D None DA, ASCII OZEAF (Rik: ZHEAXFDE
FIZDOWVWTIE bytearray. isspace() ZBM) BERESINE T, KB chars 518 —BT 2 HEEHFB L O
HEFNREINZDTRERL. ZRUTEENE NS FOHAGDERTHREEINTT:

>>> b'  spacious '.strip(Q)
b'spacious'

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

b'example'

FREXFRDOAL MEEEGOANAL F VI O —F 2 2, TED bytes-like object ZIRETEZ T,

AMR: bytearray DI DX Y v FiZA 7L —ATRENE LEHA - —UEERENGETH, EITHL
WA TY =27 b EERLET,

LT D bytes B XU bytearray 7Y =27 DX Y v Ri&, ASCII e EfEDH 254 F 1V 7 4+ —~< v bHMiD
NTVRERELTBY, FEOANLF VTR L THATARETED D A, BB, 2OEZ> a3 ¥ TH
o F % bytearray D XY v RIZFTRTA Y FL—XTEIfERT . Lt 7o =7 bE2ERLFET,

bytes.capitalize()

bytearray.capitalize()
#HoNA b % ASCIL XXF R LT, RPUIDANA P ERXTFICL, RO Z/PIXFII L7y =7 Y ADar —
ZIRLUET, ASCII XF LR TERwoNA MEZ, ZESINLEEA,

AMR: bytearray DZD XY v Flid4 L —RATEENE LERA - —UIZMLDBEWNIEETH, HITHL
WATO =27 P EERLETS,

bytes.expandtabs (tabsize=8)

bytearray.expandtabs (tabsize=8§)
HT (column) f7i& & F87E S 7= &% 7E (tab sme) WKIHTU T, &To ASCIL % 73F% 1 2 ko ASCII
AR—= A FICHE 3 ’ N \ \\ A

82 %45 HHAHE




The Python Library Reference, 'J1J—X 3.8.19

LET (F7ALVMETHZ 8 DA, X7NMEX 0 #H. 8 #iH. 16 HTH., HVTVWEFT), ¥—~7
VARBHTAICHzoT, FIHMUEZERIZREL. P—F Y RA%Z 1 N[ bITOHFXRTVEZF T,
H LNA MEDY ASCII 2 73F (b'\t') THAUX, BNMNEIROZ TNEE —HIT2ET 1 2MULD
ASCII ZR—ALFEERDOS —r Y AHALTVWEET (ASCH 2 7 XFHKEaE—-LEHA),
b LA MED ASCIT BATXF (b'\n' LI b'\r') THhIX, Z0FFav¥— L L THNEZ
01CVty FLET, ZOMDNA MEZOWTRZEZEEFTIZat—L. 2O MEOKRDEINTT R
2, FARY) CHELSTBNMVER 1 D EE3:

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

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

AMR: bytearray DI DX Y v RiZA ¥ L —ATIEEINE LERA - —UEEBENHEETDH, EITHL
WA T2 bERERLUET,

bytes.isalnum()

bytearray.isalnum()
=T VADNETRL, POERTDONAL MED ASCII XFDT7 V7 7 RNy b FEREHFTHE2551E
True %, %5 THRINUL False #IBLET, TITD ASCII XFDT7 LT 7Ry hlZy—r v 2R
b'abcdefghijklmnopqrstuvwxyzABCDEFGHI JKLMNOPQRSTUVWXYZ' IZ& %34 METT, ASCII X
FOBF L1 b'0123456789" IZHEEN B A MATT,

Bl 213

>>> b'ABCabcl'.isalnum()
True
>>> b'ABC abcl'.isalnum()

False

bytes.isalpha()

bytearray.isalpha()
=T Y ANETKRL, HORTONA MAD ASCIH XFD 7NV 7 77Xy FTHSHAE True
., Z5TRHRUINIL False ZIBRLET, TITD ASCIL XFDT7 VT 7Ry beld>y—r v 2R
b'abcdefghijklmnopgrstuvwxyzABCDEFGHI JKLMNOPQRSTUVWXYZ' IZEEN 5 N1 MATT,

Bl 213

>>> b'ABCabc'.isalpha()
True
>>> b'ABCabcl'.isalpha()

False
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bytes.isascii()

bytearray.isascii()
ST UAMETH D H, =T Y ADETDONA b ASCI TH 25EIC True &, TSN DLE
False ZIRL %73, ASCII N4 M 0-0x7F O#HPHIZH Y £3,

N—a v 3.7 Tl

bytes.isdigit()

bytearray.isdigit ()
3= Y ANETIHEL . PORTDOANAL MED ASCI XFOBFTH 35E1E True £, 5 TRIFIUI
False ZIRL ¥7, ZIZTOD ASCII XFOE T LI b'0123456789" IZ&EH 5 N4 METT,
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>>> b'1234" .isdigit()
True
>>> b'1.23".isdigit()
False

bytes.islower ()

bytearray.islower ()
= VAN FET VT 7 Ry b D ASCIL LFEHR—DEH D, D DORLFTNVT7 77Xy D ASCII
XFHR—DBINGEIC True IR L EF, £ 5 TRIFNUL False ZIRL 7,

I Z 4

>>> b'hello world'.islower()
True
>>> b'Hello world'.islower()

False

ZZTO/NLFD ASCI XF L 13 b'abcdefghijklmnopgrstuvwxyz' I EN S N1 METT, /2K
NFD ASCII X ¥ 1Z b' ABCDEFGHI JKLMNOPQRSTUVWXYZ' I2& EN B N1 METT,

bytes.isspace()

bytearray.isspace()
= YADZETIRL, PORTDONA MED ASCIL ZEAXFETH 25E1E True 2. £ 5 TRHRIFNUR
False ZiKL %3, ZZTD ASCII ZHXFLIE>T—F7 Y Z b' \t\n\r\x0b\f' IZ&FN 24 MET
T (CEHAR=R, XT G4V T74—F, Fx VoIV R—y, BEXT, 71—L74—F),

bytes.istitle()

bytearray.istitle()
= VAPZETH L, D ASCIL DX A4 b Lo — ZALFHNTH > TV B5EE True &, £ 5 Thith
¥ False #IRLE T, (XA P —AXFH) DERITONVTIE bytes. title() ZERLTILEE W,

I Z 4
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>>> b'Hello World'.istitle()
True

>>> b'Hello world'.istitle()
False

bytes.isupper ()

bytearray. isupper ()
= Y AHNIRLF TN T 7Ry D ASCIH XFB—2UUEH D HO/NLFETLT 7Ry D ASCII
XFEHR—DHHNGEI True ZIR L EF, £ 5 TRIFNUL False ZIRL T,

Bl 213

>>> b'HELLO WORLD'.isupper()
True
>>> b'Hello world'.isupper ()

False

Z ZTO/NLFD ASCII XF & ik b'abecdefghijklmnopgrstuvwxyz' (& FEN 5314 METT, F72K
NFD ASCII X ¥ 1% b' ABCDEFGHI JKLMNOPQRSTUVWXYZ' I2& EN B N4 METT,

bytes.lower ()

bytearray.lower ()
V=T YV RAZEENDZKLTFETNT 7Ry D ASCI XFE2RTNIFET LT 7Ry MIEH LT —7
YADAY—ZRLET,

Bl 213

>>> b'Hello World'.lower()
b'hello world'

Z ZTO/PNLFD ASCIT XF X b'abcdefghijklmnopqrstuvwxyz' & 45854 MATS, £72K
SCFD ASCIL X & 1d b' ABCDEFGHIJKLMNOPQRSTUVWXYZ' ICE EN 534 METT,

FMR: bytearray DZD XY v RiZ4 YT L —RATIEENE LERA - —UIZBMLDBENEETH, HEITHL
WATO =2 bV EERLET,

bytes.splitlines (keepends=Fulse)

bytearray.splitlines (keepends=Fulse)
NAFVY = 2% ASCII OFATa— FTHEIL, BITZVAPMILTERELET, 2OXY v FiZ
universal newlines 7 70 —FTIT B EI L E T, keepends 5IBICEZ 5 X G5 %RE, tfTa— Fik
ROV PMZEENER A
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>>> 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() Lid#EoT, B =7 YR LTRYID sep ZHZXTHIHTEEDOV A MERLET, ¥/
Y= Y ARRBIBATa - R 256, GREE: 20%2 1087085 2 L 13HEES) RORITEERT
5Z3HYEREA:

>>> pb"".split(b'\n'), b"Two lines\n".split(b'\n')
([b''], [b'Two lines', b''])

>>> b"".splitlines(), b"One line\n".splitlines()
([1, [b'One line'l)

bytes.swapcase()

bytearray.swapcase()

S VR EENBPIXFETNT 7Ry D ASCI XFEZETRXETILT 7Ry MIEHL, X5
KXFTNT 7Ry b 2ERINCFET LT 7Ry MIEBRLES— 7 v 20ar—%2RLET,

Bl 213

>>> b'Hello World'.swapcase()
b'hELLO wORLD'

Z ZTO/PNLFD ASCIT F & i3 b'abedefghijklmnopqrstuvwxyz' IZE £ 5854 MATTS, 72K
XFD ASCII 3ZF ¥ 13 b' ABCDEFGHIJKLMNOPQRSTUVWXYZ' &N 24 METY,

str.swapcase () LIXE W, N FVUN=I a3 >DIH 5T bin. swapcase() .swapcase() == bin A%
WD LB £5, —RIIC Unicode XF DR F/INCFZELIIMMHITIED D HA D, ASCII XFD
BE I TS,

FERR: bytearray DI DX Y v RiZA4 T L —ATRENWE LERA - —UIZLDPENEETH, HITHL
WATI 2 bV EERLET,

bytes.title()

bytearray.title()

BAINANT =2 LT F V=T 2ABIRLET, BRNICIE, SHEPAXFET LI 7Ny bOD
ASCII XFETHED. PO OXFEN/NLETLNT 7Ry MZHRoTWBY—7 Y APR) £3, KX
FINCEDXRDBIEN AL MEIZOWTWELEFEINTZEOETFICRD £9,

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

Z ZTO/PNCFD ASCIT F & 13 b'abedefghijklmnopqrstuvwxyz' & £ 584 MATS, 72K
XFD ASCII X F ¥ 1% b' ABCDEFGHIJKLMNOPQRSTUVWXYZ' IZ&FEN B N4 METT, ZOMDAA ME
WZOWVWTIE, KXFIXFORAMEIHH 8 A,

ZDO7NTY XLE, EHRLEXFORED WS, SiELOMY LB BEOEREZMFVET, 20
ERIFIZ L DRI TIES TLEREL T30, ERESCHEHRDO 7 RRA a7 4 PEEOFEFRICKR--TLE
W, HADRRZELNRWGEELD D £ T

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

EHEHAZMES ZE TP RA MR 7 4 IR 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:].lower(),
s)

>>> titlecase(b"they're bill's friends.")
b"They're Bill's Friends."

AMR: bytearray DI DX Y v RiZA 7L —ATEEINE LERA - —UEEBENEETH, EIZHL
WA T2 bERERLUET,

bytes.upper ()

bytearray.upper ()
=T Y RALEENDPLTFTNT 7 Xy b D ASCIL XFEETRLTFTNT 7 \y MR Lo — 5
YADaAv—%RLET,

B Z 4

>>> b'Hello World'.upper()
b'HELLO WORLD'

ZZTO/NFD ASCI XF L 13 b'abcdefghijklmnopgrstuvwxyz' I ENS N1 METT, /2K
XF®D ASCII 3ZF ¥ 13 b' ABCDEFGHIJKLMNOPQRSTUVWXYZ' IC&EN 24 METT,
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WATY 27 P RAERLET,

bytes.zfill (width)

bytearray.zfill (width)
R&H width 12725 X5 ASCIL b'0' TEF®O LA —r Yy ADa¥—%iKL %73, LEPFEHEERF
(b'+'/b'=") 7oA. b0 BRBOHITIERL 8 KHASINET, bytes A7V =2 FOHAH
width 7° len(seq) UTTHNITDOY — 7 Y AHRD £7,

Bl 213

>>> b"42" . zfi11(5)
b'00042"
>>> b"-42" . zfill(5)
b'-0042"

AMR: bytearray DI DX Y v R4 ¥ L —ATEEINE LERA - —UELPENBETH, FiITHL
WATI 27 bVRERLET,

4.8.4 printf 2L TD bytes DEL

AR I THRZENMCEBICEIEA LS H D IEEVDTTICR o TVWET (X TAREFZIEL(X
MRTERWVWIRE ), b LERTZENZ TAREHEND LAZWEE, TRz X 7T LI L TR E W,

bytes 7> =2 T (bytes/bytearray) IZIZEH DR % HET (E¥an) 235D $3, ZOHATII bytes
o Bt /-1 HHE HEF L DI NE T, format % values (format I& bytes 77 b)) 55k,
format F O Y, ZHFEEZ values POl E TN LOBEZTEHREINE T, ZOFEI C FiBIcBIT3
sprintf ) WKPTVET,

format DSE—DFF LU PER LR WVIEE, values 13X TN TR BZVWE—DF 7Y =27 P THED D THA Z
NN DEHE, values IZE N> —r > 2 GREE: £DOBITD format ) FTHEEINIHE & IEMEICH UBOER
EABA T, 0wy Uy ZREOATI 22 b (8 EEE) TRIIIEE D E8 A,

—ODZHHREFIE 2 $RB 2 LONFZEA, ZOMBERIIUT2 52D £3H, RULIEICHBE L&
TR FEA:

1. fEE T ORMBERTXT %' o
2. Ry Tx— (A Tvary), WENTH - 750670 53 (BIZ1X (somename) ) o
3. BT Z 7 (AT av), ~HMORERDKRITHELE T,
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6.

7.

BINDT7 4 =V RIE (AT ay), 'x' (FTARVRY) RIGEL7HE. EEOXTFIIED values & 7L
DROERDP B ALINE T, X TNERNT 4 =V FIERF 7> a v OREIREORICEIR L 720w A
T2 bBBEITLET,

FE (F7>ay), ' (Fy M) EZ20RICHSHEETEZAONE T, '*x' (FTAXRVRY) 2IFE LS
&, FEOHEIE values X 7IVORDEZD HinAHINE T, X T VIIHEIEEDRICENR L 72\ #
MLBEIICLET,

BEREHT (A 7>av),

ZEARR,

hEETOEMOSBAHEDHE (LB ZOMOT Yy Y ZBDBE) | bytes 77V =27 DT+ —< v
MR, HEEOX — 2 AN TH - TXF %' DERICEFVZSDOPGEATVRITIUI BDEEA . vy 7
Fo3FEMLLWHEEZS Yy B 706U L E T, HlZIE:

>>> print(b' has quote types.' %

{b'language': b"Python", b"number": 2})

b'Python has 002 quote types.'

ZOEAE. * BEFE 74—~y MZEDTRVIT ERA (x IBEETIRIEFEMIF IR AT A ZDY R N PRE
»BTT),

2T 5 TR A TIORLES:

Flag | EMk

% | HOEHUC (FTTERINTVD) 7 HIOENR” 2V E T,

0! | BUEERNCHN LT RIS L 38T 4 Y RITVE T,

| BN EEEFRICLET (10 LHERICERAGE. 0 ZEEXLEY) .

] (AR=R) FEMNEOEMTEDROES., M —DAR—ZAZEIFIET (£ 5 THROVEEIXELFIC
“hET),

e BRSSO (" E R ) 2N ET (O AR=R? 757 EEELET) .

FEEZHT (b, 1, £/ L) 25 2 A TEXF T2, Python TREBELRW-DEHINET, - DF D, f
ZAE %1d 1% %d 2 EAfiTd.

ZHRZ LITIORL RS
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L3 x

d' | FESAEE 10 EREEL
it | SN E 10 ERBE

o' | FFEATE 8 R (1)
' | [HRO® - 'd' E AT, (8)
x| FFEAEE 16 R (NCF), (2)
X' | TR E 16 R (KSUFE). (2)
e | HERFRELOTFEN NI (/NLF) (3)
'E' | HERERE OB MR (KOLF) (3)
| 10 HEFREINEUR R (3)
'F| 10 HERE NI (3)
g | TREINBUR R BT -4 DL 73BT 058 I N TR, 2 h DS o5 EITE | (4)
10 #EFEL,
G| TREINBUR R FEEGEAY -4 DL R 73S E LT OB A IE SRR 2 h SN oBE X | (4)
10 #EFKEL

'e' | 1A b (BB FEIZEFE 1 DD bytes/bytearray 7Y =7 M EZHELET)
'b' | NAF V=5 2R (buffer protocol ZHR— T B, __bytes__ (O XV Y FBHEZAT7T = | (5)
7 F)
's' | 's' X 'b' DHIHTT, Python 2/3 OMAZMRL Liza— FTOAEHTRETT, (6)
a' | N A4 F V¥ =4 &R (Python * 7 ¥ = 27 b % repr(obj).encode('ascii', | (5)
'backslashreplace) TEML £7),
r' | v i 'a' OHIBTY, Python 2/3 OWAEMEYL Li=a— FTOAMHATRETT, (7)
R BIER RS BRSNS FHITTIEE % IR £T,

HER:

(1) HloERefaE GRiE: £H87 527 4 2R 32 8 #EERITEER (100') 2RO FDRNIHHA
ENET,

(2) HlofeXziaE GRIE: £#7 727 4 2EH) 2% 16 ERERITHEEEE '0x' £/ 'ox' (HHT2
TA ==y FXFH 'x' X KKEFELET) PRAOETORNCHEAIRE T,

(3) TOBRIC LA, ZHERICIECINUEDE T, 2HIEZ OB IETAND 2 VA il X
nET,

FBERBE R NURORDOMEETEL, ZOT 741 M3 6 T,
(4) ZOBRIC LIRE, ZHR R I MNUED & RO R £ 1358 > TRED 0 XD B2 N EEA.
FBERBE NS ORTROBEMMEEIEL, £OT 7 4L M 6 TH,

SN 7 71zt
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(6) b'%s' BIEHEIRTT A, 3x FCTRYEIRENELA,

(7) b BIHHERT I 3x RCRHIRENE LA,

(8) PEP 237 2ZHL T ZE W,

AR:

bytearray D Z DX Y v Flid4 ¥ 7L —XTIREE LERA - —UIEDBENGETH, HiZHLLwA T

T bRERLET,

BE.

PEP 461 - bytes & bytearray ~® % LB

N—Ta ¥ 3.5 TEM.

485 XEVEa—

memoryview A 7Y =7 MZ, Python 3—FH Ny 77y Fatral 23 R—- 1 32537927 FONET— X
AN AE—FTBRIERLTIERTEIERATREICL ¥ T

class memoryview(obj)

obj BT 2 memoryview ZAEM L E T, obj i3 NNy 7770 b alkdR— b LTORIFIUIRD £8
ho Ny 7778 alkVR—bTEMBAALLT T 2 ML, bytes .| bytearray REDDHD 3,

memoryview WEILE KRB AT =7 b obj DS XE) —DOR/NENE BR & LTIRVET, < OHM
ATV b, BRI bytes ® bytearray TlE, HRIFHEANL MR D FI2, D array. array
FoMTIE, HERIIIDRELIARDZIET,

XEY L2 —DEX len(view) (&, tolist THOLNDZVAMDEX LR D T, view.ndim = 0 2 5,
EXlX1 T3, view.ndim = 1 25, REWR L2 —0EZERLFELWVWTT, IHEXTTIE, EXEa—
DAAPSINTZVRAMNRBDOEZXIEFLWTT, BRE—20HD DA MUK itemsize BN STET
XFET,

memoryview \ZA T A ABIUA VT v 7 RIEETHEZIUFTEE S, —KLOR T A AFEDT L 2 —
bl

>>> v = memoryview(b'abcefg')
>>> v[1]

98

>>> v[-1]

103

>>> v[1:4]

<memory at 0x7£3ddc9£4350>

(RDR=I12%i <)
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(AIDR=I 25 DfE X))

>>> bytes(v[1:4])
b'bce’

HLAEY L 2—D format B struct EY 2 —NMI X TERINTVWAEARA T4 7D 7 +—~<v Ma
EFTHNR, BRELBBROXINTDA 7y 7 ZIFEC X @YD BER 1D 2185 2T
FET, ~RLDOXEY L a—TlE BEILEIEE 1 DOXTIVTA YTy 7 RIEETEE T, ZIULD
AEVYEa—TlEk ZOXRTTEE ndim L L7z E, B x5 Y ndim HOBEIrOREXTLVTA VT
JRAEETEES, PARTDAEY L2 —Tid, HOXTNVTA Ty 7 RIEETEE T,

format DSEANA FEATIERWEIZRL 7

>>> import array

>>> a = array.array('l', [-11111111, 22222222, -33333333, 44444444])
>>> m = memoryview(a)

>>> m[0]

-11111111

>>> m[-1]

44444444

>>> m[::2] .tolist()

[-11111111, -33333333]

XEVE2—DBBLTVWEL TV 27 FREFEZIAAAETHNUL, —RITLRA T A ATORADARET T,
LY A XOEBRIITEEHA:

>>> 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'spam'

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

ValueError: memoryview assignment: lvalue and rvalue have different structures

>>> v[2:6] = b'spam'

>>> data

bytearray(b'zlspam')

‘B, b, WIENDLDT =<y DAy T an[RER (HiAHLEHRD) B 1 T AEY L a—b %,
Ny Y aA[ETT, Ny ¥ 2ld hash(m) == hash(m.tobytes()) ¥ LTERINTVET:
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>>> 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=Pa ¥y 33 TEHE: 1 DX EY L2 —DRF74 AAMRRICRD £ L7 ‘B, b, ¢ WIhpD 7 +—
<y FD 1 RIEDREY L 2=y ¥ 2RI D F L,

N—= 3 ¥ 3.4 TEHE: memoryview [ FHENNIIC collections.abe.Sequence NEFFREIND K HITRKRD
F L7

N—Pay 35 TEHE: XEVE2—3BBOXTVTA YTy 7 AIEETEL X5 F L7
memoryview IIFNWL DHRDX Y v FRH D %7

__eq__Cexporter)
memoryview ¥ PEP 3118 =27 AKR— X —{&, shape DR U T, struct D7 +—~<v M THERL
& ZOMEMF CHEICFEEICZRD £7,

tolist () WY R—FLTWD struct 7+ —< v FDO—ETIE, v.tolist() == w.tolist() HK
DD EZCv==wliZikDhFTI:

>>> import array

>>> a = array.array('I', [1, 2, 3, 4, 5])

>>> b = array.array('d', [1.0, 2.0, 3.0, 4.0, 5.01)
>>> ¢ = array.array('b', [6, 3, 11)

>>> x = memoryview(a)

>>> y = memoryview(b)

>>> x == a ==y ==

True

>>> x.tolist() == a.tolist() == y.tolist() == b.tolist()

True

>>> z = y[::-2]

>>> z == ¢

True

>>> z.tolist() == c.tolist()
True

EH O hDERLTFHIN struct EY 2 —MZHR— bIhT0RIFIUE, (FXLFH e Ny 77D
ABEDE—TH) 727 MIFIZFLL RO LTHIREINET:

>>> from ctypes import BigEndianStructure, c_long
>>> class BEPoint(BigEndianStructure):
_fields_ = [("x", c_long), ("y", c_long)]

(RDR=I12HiL)
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HIDR— % 5D E)

>>> point = BEPoint (100, 200)
>>> a = memoryview(point)

>>> b = memoryview(point)

>>> a == point

False

>>> g ==

False

FEV NS DG E L ARk memoryview A7V =27 M2 v is wid v == w ZEKLAREVWI &
WIWHERLTL XN,

N—= gy 33 TEE: LEION—Y a3, BEI7 +—~<v b EmBENREYIMELEE L TED X
EFYERIBELTVWE L,

tobytes (order=None)
Ny 7 7HDT =KL PXFHNE L TELET, TARBXEYE 21 LT bytes AV A+
7 2T O REFTT,

>>> m = memoryview(b"abc")
>>> m.tobytes()

b'abc'

>>> bytes(m)

b'abc'

HHTRWEINZOW T, FBRIE TN TOEREPAL NIERINEZD0ERE8L 77y R A MR
FICEHE LAY £9, tobytes() &, struct B 2 — L XEICRVDHDEZL IR TOEA LT %
FR—-—FLET,

N— a ¥ 3.8 TEM: order & {C,'F, A’} DWITNLZID Z D TEET, order 8 'C’ »
F o%a. TORFNE C £721& Fortran O 7 —&ilfiticzh 2hZ I E 3, #ifii L7 — &I
NI BEEL2—DHE, A BYHEXAEY LOoT—-20EMLZa—%2RLET, Fiz, XV LigB
% Fortran O 7 — XM NIIREFEEINE T, TEERT —RIINT 2L 2—-DEE, 7—XI13ET C oD
F=XWMNCEEEINF T, order=None & order="C" A LT3,

hex([sep[ bytes_per sep”)
Ny 7 7HDENA b 200D 16 EHTRLUL XTI ZIRLET:

>>> m = memoryview(b"abc")
>>> m.hex()
'616263"

N—a v 3.5 TE.

N—Y 3 3.8 TEHE: bytes.hex() LIFFRIZ, memoryview. hex () &, 16 ERH I DA b XTI
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ENET BN —REBATEDDF T a T X—& sep & bytes_per_sep Y R—bF 3
X2k fL%,

tolist ()
Ny 7 7HOTF—REBREOVZA M L TGRLET,

>>> 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—a v 3.3 TEHE: tolist() B struct EY 2a—AXEIZEENZ TARTOHE—IZFED native
TH—<v beERTCORBPETR—FT2L5CRDFELE

toreadonly ()
HARABEHADAEI L 2a—A4T7 IV P2IBRLET, TOXEV L 2a—AT7 V7 MILHINE
A,

>>> m = memoryview(bytearray(b'abc'))

>>> mm = m.toreadonly()

>>> 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— g > 3.8 TEM.

release()
memoryview 7Y 27 MZXoTHEINT WS, JTLICRE Ny 77 2fRIILET, 2L DF TV
ZMEE2—RXEEEINTWVWD E ZIRHRIZ2EFVELET (BRI, bytearray IIREZZDEH
—IRANCEEIE L E D) TIH 5. release() ZMUHT Z ik, ZTho iz TE 2727 FE D
RS (FLTRL T o) Y =2 TXTRNT 3) OIEFTY,

DXy FOEINTE 2O a— o2 EOHEEX ValueError 2R L %3 (BRI
N Z % release() BHIFFRE ET):

>>> m = memoryview(b'abc')

>>> m.release()

(RDR=212%i <)
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HIDR— % 5D E)

>>> m[0]
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

ValueError: operation forbidden on released memoryview object

AVTFFArTR—T % B b alid, with XEFo CTRIBEOMEREZDIHEZLFT:

>>> 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— g v 3.2 TEM.

cast (format [, shape] )

memoryview ZH L W7 +—~< v b shape CF ¥ A b L FE T, shape &7 7 # L b T
[byte_length//new_itemsize] T. 1 XJtALFNIC72 D ¥ 3, &Y EHIE memoryview TT 2, v
7r7—BHRZavr—ahEtA, B E— PSR TWBEERT 1 XoTES -> C SFEROEGES] © C
S OERELA] -> 1 XTSI TF (BF: contiguous),

FYAMEDT ¥ —~ v NI struct KIEDHR—EREAX A T4 T 75—~ v MIHIBXNET, 75—
Y RDIBED—DEFENL b T =<y b (B,D, ) THRIFAERD FR A, FROANL FRIFA
VIOFILDOEZI LRI TRITIUIRED £X8 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

K

>>> x.itemsize

8

>>> len(x)

>>> x.nbytes

24

>>> y = x.cast('B')
>>> y.format

1Bt

>>> y.itemsize

(Ko<= 1%i)
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HIDR— % 5D E)

>>> len(y)
24

>>> y.nbytes
24

1 XJT unsigned byte 2>5 1 2RJT 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 225 3 XJT int N, Z LT 1 XJC signed char ~DF ¥ Z b

>>> import struct

>>> buf = struct.pack("i"x12, *list(range(12)))
>>> x = memoryview(buf)

x.cast('i', shape=[2,2,3])

>>> y.tolist()

(fto, 1, 21, 3, 4, 511, ([6, 7, 8], [9, 10, 11]1]1]
>>> y.format

\4
N4
A\
<
]

>>> y.itemsize

>>> len(y)

>>> y.nbytes

>>> z = y.cast('b')
>>> z.format

1t

>>> z.itemsize

1

>>> len(z)

48

>>> z.nbytes

48

1 XJT unsigned long 2*& 2 2XJT unsigned long "D ¥ ¥ X b
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>>> buf = struct.pack("L"*6, *list(range(6)))
>>> x = memoryview(buf)

>>> y = x.cast('L', shape=[2,3])

>>> len(y)

2

>>> y.nbytes

48

>>> y.tolist ()

(o, 1, 21, [3, 4, 5]]

N—a ¥ 3.3 TENM.

N—=Tay 3.5 TEHE: BN DL 12— "F¥y XA MTBHEE, FY XA MLDOT7 +—~< v MTOWTHI
L D E L/,

AH LEHORBES W OFX %7

obj
memoryview ZLTWAF 7Y =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()). Z DELHIPNEHERITIZB VT
FHAST2AR=ZATF, 24T len(m) t—HT 2 LIIBRD HA:

>>> import array

>>> a = array.array('i', [1,2,3,4,5])
>>> m = memoryview(a)

>>> len(m)

>>> m.nbytes
20

>>> y =m[::2]
>>> len(y)

>>> y.nbytes

12

>>> len(y.tobytes())
12

Z XA
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>>> 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

XEYDGmAH LEA»E S hERTEBETT,

format
Va—OHDORERIINT S (struct EY 22—V RARXANLD) 74+ —<v M EELXFFH], memo-
ryview &, FED 7+ —< v FXFHNRM o TZ I AR—X =D OERTHZ N TEET, LaL.
W DDA Y Y K (BIZIX tolist D) 3424 T4 TOHR—ER T »—~v MIHIRENE T,

N—=Ta v 33 TEHE: 7+—~<v b 'B' & struct €Y 2 — WX THRONDZ LR DELE, Z
AUZ memoryview(b'abc') [0] == b'abc'[0] == 97 Y WS T R EKRLF T,

itemsize
memoryview DFHEZDNA FHMDOKE 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

XY HERT ZRICIINDPAIRTC %2 R T EHET S,

shape
AFVPRL TS N ITEAOBIRE RS, RE ndin OBBDO X TLTT,

N—Y gy 3.3 TLHE: ndim = 0 DIFEIL None TR EDR TN D IHIEEXNE L,

strides
BLH D ZNFNDORITTIIN LT, TNFROERICT V7L RTE2DIIHERANL MIERT, EX
ndim DD R TV T,
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N—Y g 3.3 TZH: ndim = 0 DAL None TR EBOR I N LRDEISBEINE LT,

suboffsets

PIL 22 A VOEHONERTHH L TV S H, T OHIFZZDHERE LTRHEINA TV T,

c_contiguous
XEY =2 C ERADIEFTHEHEL TWE0E I »ERTEBE (B3F: contiguous )e

N—Ya v 3.3 TENM.

f_contiguous
X E 1) —7 Fortran JERDIEF THE L TWE 0¥ 5 02 RTEMBME (BF: contiguous ).

N— g v 3.3 TEM.

contiguous

XEY=DEFE L TWBENE D nERTEBME (BF: contiguous )o

N— a3 v 3.3 TEM.

4.9 set (8) B! --- set, frozenset

set A 7Y =7 MiE, BHD hashable 7 7Y =7 bDIEFR LIV I a v TF, @HEDOHZICIX, WET R+,
= AN S DOEERE, BES. NEE. Z28E. UE (PHERVGREER) O & 5 RECENEBE O AN &%
NEF, (oa > 7 FZOVWTIHAAAD dict, list, tuple 7T AR collections EY 2 —LEBMLT
&V, )

HEHZ boar 7y a2 FERE x in set, len(set), for x in set Z¥R—FLFF, aL ¥ ariZid
JEED72NDT, £EIFHADIEFLEROMEZLRLERA, o T, BEEIA VT IV I ATA4 Y
7. FOMDT—r v ANRIEFEWEYR—- b LER A,

set BXU frozenset £\ 5, 2 DDMHAIALDEGINH D £5, set 13I 2 —&K 7N T, add() % remove ()
DEIBRAY Y RE[FoTHNEEZEETEE T, I2—XRTNUEED, Ny P aBE2RES. FLFEDF -
DEEDER LTHWSE Z B TEFEHA, —J7. frozenset BliZA4 I 2 —X 7T, Ny adlge T, fF
RBEICHBEZWETER VD, HEDXF —PMOBEOERL LTHWS Z e TEXT,

22T set (frozenset TIHIRW) &, set IV R T2 RIHNA, BERZRIEMAITH >~ TRY) - THIZE
THZETHERTEET, Hl: {'jack', 'sjoerd'},

EBE5D7FADAVANT 7 XBFARRICE T F3:

class set([itemble])

class frozenset( [itemble] )
iterable D HLEREZMDIAAT, H LWV set B LLIE frozenset 7Y =7 bEIRLET, BADERIX
Ny AFTRE BB D TR TERD F¥ A, BREOEAEZRIT 27201213, WUOEEE frozenset &
7927 P TRLTUIRD FHA, iterable PIEEXNRVEHE, FTLVWEOEEINREINET,
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EERINLODDHETHERTEET:
o PAFIMAIC S ¥~ XY D TERZHIZET 5: {'jack', 'sjoerd'}
o HAMNUKFEMES: {c for ¢ in 'abracadabra' if c not in 'abc'}
o Bav R+ 57 X%f5: set(), set('foobar'), set(['a', 'b', 'foo'l)
set BELU frozenset DA Y AR Y ZIZLU T ORMEERMEL £ 5

len(s)
BE s OBRFR (s DEE) IRLET,

X in s

T s DAXAUN—IZEETNEZPHELE T,

X not in s

T s DAXYN—IZEENTVREWI L Z2HELE T,

isdisjoint (other)
ELED other LIMOERZFIR VL Z, True ZIRLE 9, £EERIZNLOHEENEEE LD
LEDAH, HWIZE (disjoint) 7D FF,

issubset (other)
set <= other
set DERTDEED other ICEENIHDLHEL T,

set < other
set 7 other DEIDEETH20%HELET, DF D, set <= other and set != other ¥ %
flicd,

issuperset (other)
set >= other
other DETDHERD set KEEN20HEL 55

set > other
set 7 other DE FNEETH20%2HELET, D% D, set >= other and set != other ¥ %
flicd,

union ( *others)
set | other |
set ¥ £TD other DEZENP LRI LVESERLE T,

intersection( *others)
set & other & ...
set ¥ 2 TD other KHHATZBEREFD, HLVWESERLE T,

difference ( *others)

set ((848) BY --- set, frozenset 101
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set - other - ...
set ICEFENT, D, ®TD other KEFNRWEREZED, FILVWESERIRLET,

symmetric_difference (other)

set ~ other

set & other DWITNL— T ICEEFNIEBEZROMLVWESEIRLET,

copy ()
é@?%ll\:l Ea_%ig L gi j‘o

BB, HETTRWVIKD union(), intersection(), difference(), symmetric_difference(),
issubset (), issuperset() XY v P&, BEDA T 7N %258 LTRZIMITET, LT, #
BY2M5RTIE. 5IBIEEATRITERD $H A, T4 set('abc') & 'cbs' DX SRR AH
REEXETH L. ED#tAR TV set('abc') . intersection('cbs') ZXFFLF T,

set ¥ frozenset DB H D, BERLOUBEZ Y R—FLET, “ODEFIZ, TLLTHOESDERE
ETHUHFICDFENTND (AWM OHMIEETHS) L&, HDOZDEZLZRDFLWTT, —7
DEEVMTDEREDHIMIEETH 2 (MAEETHEDEFELLARWN) L&, 2OZDOE XM —HD
KERMBGTOERELID/NZVTT, —HOREVMSTOREDHE EAEETH 2 (LIEETHLIPFELL
BW) EE POEDEERY ORI OEEIDRENTT,

set DA Y ARV RIZ, frozenset DA Y AR Y Rk BRIZEDSWTHIRENFE T, HlZIE, set('abc')
== frozenset('abc') % set('abc') in set([frozenset('abc')]) & True ZRL 73,

EREE © FMPED LRI 2IEFATT 21T 5 BN — L3 2 23 TEFH A, A2, BWCETH
B2 DODIETBELSF, FLA L, tMAOHPEETHIDH Y ETEALL. YITDO AT IZ False %KL
%9 a<b, a==b, ZL T a>b.

FAFHFIEF FHoBRAHER) LAERLLZVOT, BEDV R MIBTF S List.sort() XY v FOHA
EAREFETT

HEEDOEZRIF. HEOXF—D LS. Ny amge TRITUIRD XA,

set f VARV RYE frozenset £ Y AR Y AW HEETOIHERIX, B HHETFORZEL £,
Bl Z1X: frozenset('ab') | set('bc') & frozenset £ VARV AEIRLET,

DT ORIZET THAI set IHHAINE T, frozenset DA I 2 —RTNIRA VAR Y AIITEH &
NFEEA:

update ( *others)

set |= other | ...

2TD other DELEFIBIL, set ZEHLF T,

intersection_update ( *others)
set &= other & ...
TED set £ TD other WCHFFT 2 EHRIZITEFRL T set ZHEHLE T,
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difference_update ( *others)
set -= other | ...

other TEENDIEZLZIDIRE, set THEHLE T,

symmetric_difference_update (other)
set "= other

EHELPICDAEFNT, BT R VWELREDAT set ZEHFHTLE T,

add (elem)
T2 elem % set [BMLE T,

remove (elem)

FHE elem % set HPOWMHIREE T, elem 2% set ITEHEENTOWRIF UL KeyError BEHL 3,

discard(elem)

B elem D set ICEFA TV, B RE F 9,

pop Q)
s POMEROEZZMORE, ZhZRL £5. EAMNEDHE. KeyError ZEH L ET

clear()

set DETOEZFWMOREF T,

B, HET TRV O update(), intersection_update(), difference_update(), B & U
symmetric_difference_update() XY v R, EEDA 77 7N E5|1e L TZITTET,

__contains__(Q), remove(), discard() XYV v RDFE elem $EEH»D LAV EITHFERLTLZ
SV, ZOEAE LEMR frozenset DMEKRZ YK — b T 272012, elem H 5 —Fi7% frozenset Z1EMK
L%,

410 Yy EVJR - dict

RyEYY 37927 ME Ny afkE REZEEOA 7Y =27 MM E S, vy ErFidIa—%7
NEF T =27 M TY, BIE, BHEO~ v ¥ VRNIREE (dictionary) 72T, (fBDa > 7 FHIZoWTIEHHA
ABD list, set, BLU tuple 7T AL, collections BV 2a—LEBRLTIEIW, )

HEOX —Z 1FE EEOMETY, Ny ardie TRWHE, 2D, VA MRHHEZOMD I 2 -2 778 (F
TV FOE—HTIERMETHREINS D D) IIF— LTHATEEEA, ¥— LTI 2 FUERNLHE
HOBUEIB DL — MV ET: D LALDOHED (FIZI1X1 & 1.0 D&512) FLFE, FUHEDOHE
He UCTH#BIHERATE ST, (2L, ara— 3Rz ELEE L TRE T 20T, HEHD
F— LTHEATR2DIEIZVTWELL DD ERA, )

FEE key: value MDA Y <XYID DV A P ZHIEIM T K 22 TIERTE 9, HIRIX: {'jack': 4098,
'sjoerd': 4127} »2WI& {4098: 'jack', 4127: 'sjoerd'} ., HBWIE, dict AV AT 7 X THIERT
XFET,
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class dict(**kwarg)

class dict(mapping, **kwarg)

class dict (iterable, **kwarg)

AT a vy DOMETIREEOREREDH 2 F -V — FIBOEE I DI L niEEZEL
£79,

HEZIIWL OO HETERTEET:

o BAEINAIC A > < XY)D T key: value MfZ&52ETF %: {'jack': 4098, 'sjoerd': 4127} H %
Wik {4098: 'jack', 4127: 'sjoerd'}

o BEEHWNUKGLZMS: {3}, {x: x ** 2 for x in range(10)}

e Wla v RS 7 X EMS: dict(), dict([('foo', 100), ('bar', 200)1), dict(foo=100,
bar=200)

MEL IS 52 5NRh ol ha, ZOFEMMERENE T, NEIFIENEGZo0, Thrvy ey s
FTI I W oTGBE. FOR Y IF TV PRI F - HORT 2ROFEPIER INE T,
ZNLANDBE. MES IR iterable 7Y = 7 P TRIFIUIR D $H A, iterable DENZFNOELZEH G
Z. B 2lOA T2 FEFOA T I INATRITINERD VA, ZRFNOBERORIDAF T
P MIFLOWHEDOXF—IZRD, 2FHOA T Y =7 MEIZIIHIET AEICKED £F, F—DF—53
2 FIPL BN HEIZ. Z2 DX —OREBEDEIH LWEEETOMIGT 2MHI272 D $£7,

F—U— N5 2 oNTGE, ¥—7— Nl Z2OEPMET B oo i EE I EmEnE T,
BOCHFIEL T2 F—AEME e ha. ¥—V— FolBOEMES I BOEEZE SR 7,

il T, ROFNIET {"one": 1, "two": 2, "three": 3} WWHELWHERPRLET:

>>> 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})

>>> a==b==c==d == e

True

BAIDOHID X 512F -7 — FElEEGZ2/7ETIE. ¥ —13A%7% Python Ol FThiFAUIRd 18
Ao TNLHNDTETIE, HEOF - LTHMREARF—TBHHERIET,

DTEHEREPTR-PT28ETT (FRX. IRXLDO<y T8-S ZH L OBEL T R—-1FTEHRE
T7):
list(d)

HE JTHELATVEILTOF—DYRAIERLET,

len(d)
g d OHBEERLE T,
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d [key]
d DF— key DHEZRLET, ¥ v 7T key DFELRITFIUR, KeyError ZiXH L E3,

HEOY T2 I AP __missing__ () XAV v FEERLTOVT, key BDEELRVWEE. dlkey] HEA
ZZDRXY Y REF— key 518 LTHUIHL 3, dlkey] #%HIX. __missing_ _(key) DM
HLICK o TRENMEE ZDFEFIRTHh, EHEINbDEZOFEEN L ET, HOEHFEPLXY v
FiZ __missing__ () ZFFUH LA, __missing__() DERINTWRWES, KeyError %%
HENET, __missing _ O FX Yy RTRUFNIRL T, A VARV AEBTH-oTUIRD £V A:

>>> class Counter(dict):
def __missing__(self, key):
return 0O
>>> ¢ = Counter()
>>> c['red']

>>> c['red'] += 1
>>> c['red']

ZZTBREURLAN collections. Counter EED—ETT, ZHriIE -7 __missing__ ¥
collections.defaultdict TMHEHLNTWVWET,

d[key] = value
dlkey] 1T value ®RELET,

del d[key]
d 25 dlkey]l ZHIBRLE T, ¥ v 7 key DFEELRITIUR, KeyError ZiEHLE T,

key in d
d B3F¥F— key o TWIUL True %, £ 5 TRITNUL, False #IRL E7,

key not in d
not key in d X #FffiT3,

iter(d)
HEOFXF—IZEIATL—&2ZELET, 24U iter(d.keys(O) "D¥a— 1Ay FTT,

clear()
HFHEOETOHEHZHELET,
copy ()

HEOERVIL—-ZIRLET,

classmethod fromkeys(itemble[7 value])

iterable 2> F —ZFHW Y. E% value WICERE L2, FTLWEEEZEHRL £ 3,

fromkeys O WFHLWEFHZELIRT I I ARV v R TT, value \¥7 7 4/ b T None &7 D EF, 15
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NEEFENDIT XN TOMEDBFE—DA VAR AEBIET IR 572D, value 1ITI 2 —R TNV AT
7 b (FIZIZZEDV R M) ZIEELTHREEREREID D ERA, MAOHEZIET LI LEVES
F. b bic BEENTEREE 2HFHLTIEE N,

get(key[, default])
key DEEEBIWCHAUT key WX T 2HE, 75 THRITNR default R LU E T, default 5% 7%
ol GB. T 74N FTld None ERDET, Z2D/dD, TDAY v Nid KeyError AT 52
LEHD FHA.

items ()
HEQIEH ((key, value) ff) OH LWL 2 —%ELET, Ea—FTITI RORFaXY k %5
BRLTLEEN,

keys ()
HEOX—DH LWV 2—%2RLET, Ea—FTPz IV bDFRFaxXU bk ZBRLTIZI N,

pop(key[, default])
key DEFEICFET I ZDEZEFHZFE I HHELTRL, 25 TRINR defoult IR E3, default
DEZ BT, D key HEEEFITHEIE LRITAIUS KeyError ZiXH L ¥ 7,

popitem()
EED (key, value) MZFHEDPSHEEL TRELE T, HE LIFO (BAQ. L L) OIEF TIRA
SNET,

BOT7NTYXLTHEOLNZDEFET XS, popitem() EEEF VR LEH L THET 2D
BRI TF, HEPETHIUR, popitem() DWEULH UIX KeyError ZiXH L £3,

N—=Ta ¥ 3.7 TEHE: LIFO JEFMRIEEIN S X512 D F Lz, RO N—2 a ¥ Tl popitem()
WBEED key/value 2R L TWE L7,

reversed(d)
HEOXF—IZEIWATL -2 TR LET, 24U reversed(d.keys()) "D a—b+h v bTE,

N— a3 v 3.8 TE.

setdefault(key[, default])
b L, key DFFICHFETR, ZOMEZERLET, £5TRIFIX, % default £ LT key A
L. default 2B L 5, default D7 7 # )L b i None T,

update ( [other] )
HEDONE% other DX —YETEH LT, BFOoF -1 EFEETINFE T, R DEIZ None T,

update () ¥, MOFFEF 7T 227 P THF—/HONDA 7770 (BTN, $LE REW20
ATITN)Th, EB5THRITITET, F—V— FlpfEE iU, 20x—/fEOXTH
EXHEHLET: d.update(red=1, blue=2),
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values ()
HEOHEDOH LWL 2—%KLET, Ea—FATJzIFDRFaXT b 2BRLTIEIN,

dict.values() THEOLNZ220D L 2 —DFELIZLKT S, &3 False 25R D ¥J, dict.
values() ¥5 LZH L= 2B [EKETT:

>>>d = {'a': 1}
>>> d.values() == d.values()

False

BEOTFER. (HFCBEFRRL) AU (key, value) OXEFOHEAEIC, ZLTEZDHAICDAFELLR
DET, EFLER (<, <=, '>=", ">") & TypeError XML E T,

HEEIFAEFZRFT 2 L5 F L, F—DEHNEFICEHENENZ LITFERL TSV,
Vo ABRENTHLBEBMS ¥ —IZRBICHAZINET,

>>> 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—=Tay 3.7 TEE: HEDEFPEAEFTH 2 Z e PMEEENZ LS E L, ZORZEWIZ
CPython 3.6 OFEEFHMT L 7z,

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']
>>> list(reversed(d.values()))
[4, 3, 2, 1]

>>> list(reversed(d.items()))
[("four', 4), ('three', 3), ('two', 2), ('one', 1)]

N—Tay 3.8 TEH: H#FENYNN—ZAJEEICRD F L7,
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BE:

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() IZEX»> TRENZ ATV =7 ME, Ea—FTPx Ik TH,
Ihoid, HHOHHOBNAY 2 — 2Rt L, HEILHEINLR, La—RBZ0ZHEERKML £7,

HEE2—3 AT7L—1FF228THNT ST —&% yield TEET, £k, WEHEZYR—-FLET:

len(dictview)

HEEDQEHEBZRL 5,

iter(dictview)
HEOXF—, i, £/ ((key, value) DXL E LTEREND) HEREZ A 7L —XZRLET,

F—HIFEAEF CRIEENE T, ZAUTE D, (value, key) DNDFHI% pairs = zip(d.values(),
d.keys()) DL zip() TERTEE T, MLV R MEEKT 2MDTHEIE. pairs = [(v, k) for
(k, v) in d.items()] TI,

HEoEBHOBMRHIRHICE 2—% 4 T 1L — b3 3 &, RuntimeError iEH LD, TXRTOIHEHIC
EoTATL— b TERPS7=DLET,

N=Pay 3.7 TLE: HEOIEFPHEAETFTH L ERIEEND X5IHRD E L,

X in dictview
z DILOEFEDF —, {H, £I3HE (HEHOHE. o 13 (key, value) XSV TT) IZHB L X True &
BLET,

reversed(dictview)
HEOX—3d LIXE HEHOEREZHII LA TL—Z—%RLET, RDEOL 2 —1F, MAXI-)E
CLIRMDOIETA T L—FLET,

A= ay 38 TEHE: HEOL 2 - N XA D & LIz

F—Dbta—d HEP—EWNTHAY Zaf[ETHZ L VI HRT, EEILUTVET, IXRNTOMEN Y ¥ 2 AJRE
%5, (key, value) & —EH TNy ¥ 2RO T, ZEEOL 2 —bHEHIYUTVET, (HOL 2—1F, #H
FHRRIC—BTRVWI 26, BEILHUTWLI LEBEZONEEA, ) RELTVEE 2 -1 LT, #IR
HIKEZ 7R collections.abc.Set TEREINTVWALRTOHEE (FlZIX, ==.<. ") PHHATEET,

FEE B 2 — OEHEOAI:

>>> dishes = {'eggs': 2, 'sausage': 1, 'bacon': 1, 'spam': 500}
>>> keys = dishes.keys()
>>> values = dishes.values()

RDR=I12%i <)
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(AIDR=I 5 DREE)

>>>

# 1teration

>>>n =0

>>> for val in values:

n += val

>>> print(n)

504

>>> # keys and values are iterated over in the same order (insertion order)

>>> list(keys)

['eggs', 'sausage', 'bacon', 'spam']
>>> list(values)
[2, 1, 1, 500]

>>>

# view 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'}

411 AVTHFAIR—T v E

Python @ with X, YT FA IR —I Y Lo TEREINZE TR TF A LOMEEYR—FLZE
o UK, XDOREDPETINBZENTEALXDOKDL D THH T 2E TRV TF A ME, 22—V ERT 7 AN
EETEDXIIICTEZ—MDOXY v RTEEXNET:

contextmanager.__enter__(Q)

FATRAYTHFZAMIAD, 20TV =7 P ERBMOETR 2T FAMIHELLA 7Y =7 2K
LET, 2OXYy FPRIEEIOAYTFRA A= v 25 with XD as HiD#AFICHE S h
\i\j—o

HOHEZRT AV TFA M2 =Yyl LT T7MINFTOzI R BHOET, 774 0F TP =
ZME __enter_ () »HHTHBZIRL, open() M with XDary7F X+ LTEONZ ESICL
3

A 7Y 7 b ERTaAVTFRA MR =T v DHlE LTI decimal.localcontext () DHIRT H DM
HHVET, ZORI—IYWET7 774 7R I0ERH IV TFRA M EAVIF LDV THFA DAY -
£y PLTZDaVv¥—%2KELET, 29332 8T, with XORKDONE T, IMlloa— RicEELrE5X
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T 10 EBRa Yy T F R MVEREETEE T,

contextmanager.__exit__(exc_type, exc_wal, exc tb)
FTR a7 XX P odRT. (BREL TWEESE) BN ZHIHT 20502 RT 7 —MET 7 7 %ZIKL
%9, with XORKOFATHIZHINDFA L 75HE. 518 Z0BINORILfEE P L —2 Ny ZIEH%E
BELET, 25 TRVES. 518034 T None &2 D £73,

DAYy FPLEMEMNRIND L with XEHIHNOFREEZIZ, vith XOERDOICETERIT T,
ZIOTRIFNUI, ZDXY vy ROFEFTEKRZ S LHINDEREIREE T, ZOXY v ROFEFTHIZE X 724
A3 with XOAREOETHICEZ o 7=2HIs 2B X2 TLEVET,

XN RIICEEHIRETED D ERA, ZORDHIC, TOXYy FBBOEEZETIET
Ay ROIEFEKRT LR EINLHAZIHEI LN EREZBARETT, 205 TUEaryFF X
QA= vk __exit__ () XYy REERBPERLZDO0E S pEHEEICASTS B TEXET,

Python 1. B LWAL v REMH, 77 AW REDATI 27 VORIREZ u—X, 7277 4 7i/NEEMia > 7%
2 N OHMEEEEZYE— LT 572010, WS2hDAVTFFA I I—I 3 2HBLTVES, 8oy T
FAMEHE B barZEEL TV 205N EORHOIM DY Va2t 2D TIEHD FH A, HlIicDWTIE
contextlib EY a—NLEZBRL TN,

Python ® TRl —%& ¥ conteztlib.contextmanager T AL —& 132D 71 b AL OEERELFEEZHRE
MLET, Y Ax L —XB% contextlib.conteztmanager 7 2L —XTTFaAL— b33, 7alL—1+Zh
BV 2L —XBEBPERT 54 7L —RDIRbHIZ, R __enter__ () BLUY __exit__() XV v %
HELEAVTFRAINIR =TI X ZIRET LSRR DET,

INHDRAY v RDDHIZ Python/C APT OH® Python & 7Y = 7 b OBIEMRICKIR R0 v P MES T
DI TEBRVIERFRLTLEZ, INHDXY vy REERLILZWILREIZ NS 2@ D Python 2567
JEATEZAYy FELTHREBLATFAERD A, EITRa Y T3P 2ET 24— =~y FIZHAX
726, —EIOZ I AFEDBERD A — =~y FIFEHTEET,

4.12 EDMDIEHAHE

AR FY R, FOMNL O OBEOA T 27 FEYFE—FLTVWET, ThoDIFLAYIZ 1 DF L
2 ODHEREZ I EYR—PFLTWVWET,
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4.12.1 € a—JL (module)

Y 2 =T ZME— DRIk EHEIEE T 272 A m.name TF, 22T m EEY 2—IL T, name & m
DI YRNVT =T N RCERSINLAFNCT 72 ALE T, EY2a—-VEHIIRKATEIEDTEET, (KB,
import Xi&. BUEICWAIE, BV 2 —AF TV 27 MW RHEETIEH D £HA; import foo & foo %D
FHNEES 2— ATV 27 F OTFHERDE L FET, foo LASTBNEEY 2—L0 (D) BE 208
LLET, )

ETOEY 2 —VIHIFHRBEND __dict__ TF, ZHEEY 2 — DY Y RLT—TINEGULHETT, 20
HEPEEIMI DL ERICEY 2 — LD Y RLT—INEEETZIENTEE TN, __dict__ JBEZREHR
ATHZLIIFTEERA (m.__dict__['a'] =1 2TV Tn.aZ 1 IERTHZ LI TEETD. m.__dict__
= {} rECZLIITEERA), __dict__ ZEEEFZIMWMRI 2 3HRINETA,

A4 Y RTY XK AAENZEY 2 —LIE, <module 'sys' (built-in)> DX I WKXELNE T, 77 L b
LAHEIN/ZEA. <nodule 'os' from '/usr/local/lib/pythonX.Y/os.pyc'> &E,INE T,

4122 VS5RABLVISRAIVRAIVR

INBHITDOWTIX objects BX U class SR LTLZE W,

4.12.3 E#

BA 79 =7 PRBABGERIC L o THERENE T, BA 7Y =7 M5 2 ME—DBEIX. 202U s
& T9: func(argument-list) ,

BA 7Y =7 MICRFERCEZEED D 9 MAABRBEME 2 - ERBKTT. &5 56 bRCEE (B
MO L) Z2YR—-FLEITH, KRERZRZDOT, A7V PORBELD 5,

S, function SRR L TL EE W,

4.12.4 XV vk

AV v FIZBHERGLEZHE > THUHINZEMTT, XYy RIZZHEEHDET: (VR TMOD append() D LD
BYMARABRY v R, FFRAL VARV ADAY v RTT, fAIAARAY v ik, TR HR—-1+528r—
R I N TVE T,

AYAZYAEMLTAY v ¥ (25 ADLHIZMNTERSNBR) 17 72T b2, F¥kA4TY=2 b
PRONET, ZHEHMEX Y v F (bound method) A7 =27 P T, A VAR AXY v F (instance method)
EBHMINFT T, FFOHENLRE 518V R MC self 5IEABMENE T, HEA Y v FITE 2 DDORIkFEA
HLEABEERDD T, m.__self_ 3FDRAYVy FPERETEZA 727 FT.m.__func__ ZZDXY v K
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BEELTVWLHEKTT, n(arg-1, arg-2, ..., arg-n) OMFHLIE. m.__func__(m.__self__, arg-1,
arg-2, ..., arg-n) OMUH L & ZERICEMTT,

A7 27 PeEMRIZ, XYy RAT7Y 27 MIERORBREOTEZH K- LTVWET, LHrL. XYY R
EHEEEBRICETEOBBA 7Y 27 b (meth. __func__) WKHEREENTWVWEDT, N Y FENE XY v FITX
Yy NEMZRETZZLEHFINTOVERA, AV y NITESHEZREL LS T 5L AttributeError D3EH
ENET, AV FORUERRET 27201213, KDL CZDOTEOBEEA 7Y = 7 MIHRIICHRET % HE
BHHET:

>>> class C:
def method(self):
pass
>>> ¢ = CQ)
>>> 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'

FEAE, types IR L T 72X W,

4.12.5 J—FAT2x I+

a—FRFA TV x7 ME. BEEARED XS & 7 Bifbla v 34 L X" Python OFETAGEa — R 2R T DHICHE
BRI THDONEST, a— ATV 27 V70— L RETREANOSBRELE L VWETEBA 7Y 2 7
PEWEERZDET, a- A7V 27 MIHAABLBEE compile ) ITX o TREN, ERBEBA T bD
__code__ BMEYXLTHOHEZET, code BV 2a—LHBRLTL X,

__code__ "D 7 7RI object.__getattr__ IZ obj & "__code__" ZEL TITVEIT V., BEEAIRNV N %
EHLET,

aA—FFT7T =7 NI HABRAABER ezec O % eval O 1T (Y —AXFHIORDDIZ) S T & T, FT0MM
TEEYT,

FEAE, types IR L T 72X W,
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4126 BAT Uk

ATz VidARAT 727 MIRERLET, 77027 b OBRUIHAAABEE type() TT7 7R Eh
9, BA IO MIFEOBRIEED D VA, BHEEY 2 - types KIEETOMAAATLNER SN
TVWET,

NI DEHICEETRINET: <class 'int'>,

4.12.7 AINAT2 I+

ZDATV 2 VERNIEE RS BROWEBICE o TRENET, ZDF 7V 27 MTBFEORIEID D %
Bho XNATY =2 ME—DIF T, None (f#lAAAEH) LHDTFLNTVE T, type(None) O BRI ¥
N ERERLES,

None ¥ EHEEFRKINF T,

4.12.8 Ellipsis # 7S o +

COATT 27 PE—RICAIA S 7L o TEDRE T (slicings 2L T LW, Rk EEIX
AT R=PLTVERA, Ellipsis 7 7Y =7 MEd—2721FT. ZDHAHINX Ellipsis (flAAAH) TI,
type(Ellipsis) ) 1ZH—®D Ellipsis BIEM L £7,

Ellipsis 721k ... EHFERINE T,

4.12.9 Notlmplemented #7727 +

COATY =7 ME, MELTWRWANIHN L THEERES “HEREIRD A & 206 DEAE DR
HIRENFE T, FMIE comparisons #Z ML TL 2 &\, NotImplemented * 7Y =2 ME—DIF T,
type (NotImplemented) () ZZDHE—DA Y A XV A %R/ERLET,

NotImplemented ¥ HEXRINE T,

4.12.10 7—ILfE

T—MEIZZODERA 7Y =7 b False BLU True TF, ThHRFEHEMERRTOICMHONET (L2 LM
DIEBPHPEHE AR SINET), BUEUH O 2> 7 X 2+ (FIZIXEMEREFO5HE LTELRZSLE) TiE, Z
noiEzhzh 0 BLU 1 b AMRICREVWE T, EEOMICH LT, BREEL IRTE 23548, HAALBEEK
bool () ¥ fE% 7 — MEICEH T 2 01fbnE 3 (Lido EEEHE OfizZRLTLZI V),

FNZFN False B True ¥ EEZREINE T,
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4.12.11 RFA T2 I b

ZDIEMIT types BB L TLEE W, AR I IV =LA T2 b, "VL—ANw IFTI2T b, X574
ZAFATI 7 MizownwTREIRTVWET,

4.13 FHEM

FEEF, W OohDF TV 27 PRI LT, EYRSE ISR RTAE LERAOBEEZEMLES, 2055
WO dir() HAARBEBTHREZNE A

object.__dict__
ATV LD (BEALAMER) BUERET 3D Ebh 2 HEE - IEZ20MO~y Y F/ ATV x
7 bTF,

instance.__class__

PIAAL VAR Y ANBLTVWDE Y 7 AT,

class.__bases_

PIRITTIO 2T FDEESIFADRTNVTT,

definition.__name__
IR BB AV Y R, FRZVT R J2h =R VAR ZADHHTTT

definition.__qualname__
A, BB AV R, FTRAZVTER, 2L —KA4 YRR AD Efi% TT,

N—a ¥ 3.3 TEM.

class.__mro_

ZDBMEEXY v NORRRFICHEE S SR EERT I X EBINE I TADR I VTT,

class.mro()
TDXY Y FliE AR 7 TR E>T, ZFDA VARV ADAY v RIFRDIEF % H AR A T %7212,
LEZXXNZNDBINEREA, TDXY Y FIZZFADA VAR Z{LRICHEIER, ZORERIE __mro__
I E T,

class.__subclasses__()
rhrhor 7 23, ZThEHOEEDOY 77 7 ANOHSHERFELET, 20XV v FiZZzh oS
DI3H, EFELTVEHODY A MERLET, fi:

>>> int.__subclasses__()
[<class 'bool'>]
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4.14 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) == i*i # Hezadecimal is 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

(RDR=I12HiL)
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(AIDR=I 5 DREE)

>>> msg = int('578966293710682886880994035146873798396722250538762761564 '
'9252925514383915483333812743580549779436104706260696366600'
'571186405732") .to_bytes(53, 'big')

N—a v 3.8.14 TEM.

4.14.1 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).
e repr(integer).

e any other string conversion to base 10, for example £"{integer}", "{}".format (integer), or b"%4d"

% 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 ENIETE S ZEFEMH for hex, octal, and binary numbers.
e strto float.

e str to dectmal.Decimal.

4.14.2 Configuring the limit
Before Python starts up you can use an environment variable or an interpreter command line flag to configure
the limit:

e 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

116 %45 HHAHE




The Python Library Reference, 'J1J—X 3.8.19

e sys.flags.int_max_str_digits contains the value of PYTHONINTMAXSTRDIGITS or -X
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.
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— a3 v 3.8.14 TEM.

C R 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.

4.14.3 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.

Example:

>>> import sys

>>> if hasattr(sys, "set_int_max_str_digits"):
upper_bound = 68000
lower_bound = 4004

current_limit = sys.get_int_max_str_digits()

KDR=212%i<)
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HIDR— % 5D E)

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.

ii1p=3
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#H A H B

Python iIZBWT, TXRTOHISME BaseEzception D BIRELZI FADA Y AR Y ATRITFUIIZD £8 A,
FEDZ 7 2% EKT % except HizfEd try XICBWT, ZOHIIZD 7 7 A LIRELHIANZ 5 23 ILHE
LETH, 2027 7 ADIRE 78 OIS 7 T L F8 A, ¥ 77 7 ZLDRERIZRW 2 DDF¥f 7 5 R,
ZNODFCEHITTZ o TG AETHIEFELIRD R ERA,

DUTIZET 2 AR AHIINE, A 2TV ZRMAABBERIC & o> TERSNE T, FICELLAZWVW2ED, Zh
5T 7 —DF LWERZ/RT ” BHEfE (associated value)” ZHib £ 3, ZOfEIX. HHOER (=7 —a—F
R, FOa— REFHAT 2 XFHNRE) OXFHNNEZ TV TT, BEfER@EE., fiskr 7 20ar 2 527 25|
e LTEsNET,

2—HICkBa— FHAAAFINEZEHRTEEST, ThEfoT, NNV FIEZTFTAMLED, A VX TY X
DRCHINEZEET2RNE "B xSRI LR =5 —%&BTHEeE2RELDTEES, LrL, 21—
HFDa— FAFEYTHRVWL S — 22X T 202857 2 HERZZVOTHERELTL EEW,

FMAAABRFIIN T 5 RS2 PIN e BT 272D H T 7 52T 2 Z e BN TEE T, #HLWHISMNE, Ezception
TIADPEDY T T AD—OhbIRET 222 BEID L E T, BaseEzception D HIFIRELRWT T W,
% EFRT 5 LTOFELWIERIZ, Python 72—+ U 71O tut-userexceptions DEEIZH D F7,

except ¥7213 finally HiNTHIFL ZEH (F72I3FHEN) 32 %, __context__ IZHEINICRRICHE - 72
FISMCRE SN E T, FILOWHISNSRE IR IUE, BRERITICERREND ML — ANy Z I3RS E 7615 &
BOBINDEAE T,

(BELIEP OIS % raise Zffio THEMT 20 TR, ) FIFICHIZEL T 255, raise & —#&IC from
25 Z e CIHEROBIS Y 7 X R 2PIRINICHE T 2 Z e TE LT

raise new_exc from original_exc

from 1Z#HE I B4+ 2> None TR TR D FH A, RUIEH SN LB D __cause__ & L TRESINE
3, __cause__ ZiXET D Z i, __suppress_context__ JBIHEEIHEIIC True KIRETZ DRI D
T. raise new_exc from None Z{fi5 Z ¥ THIEMIZHWHIAZH L VWb DTEZHZ TRRT S (Hl 21X,
KeyError % AttributeError WCHEZHAZ), WA T Ny JIROFAECMZ 5 X5 __context__ IZFET Z
EWTEET,
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77 3L kD traceback Fra— Fid, FISBEEKD traceback 12z, TS DB NN ERRL ET,
__cause__ CHI/RMNICEFE X B-H14ME, BET AR OIXEICERINE T, __context__ THEENHFHXH /-
IS, __cause__ A% Nonme 7D __suppress_context__ 7% false DG HICDATRRINE T,

WU & B XN FAMIEN T, 20BN BEERIZEICERREINE T, TD7=9, traceback DEIEITITIX,
FIEH XN RBROFIADBERINE T,

51 EKJ X

T ofstg, FictofiftoRis 52 LTEbIE T,

exception BaseException
ETOMARABBINDEIES 5 A TT, 2—PERDPIHCERAR SN S Z L IZBENSOATOERA (ff
KW Ezception B0 T EE W), TDZFADA YRR Y RIT str() DBEINTHE, 4 VAR Y
ANDGIBOEBRD . 5IBHINFEINIZE L FHNBR SN ET,

args
a2+ 57 RZEZONTZFIOZINVTT, HAAAFINIEE, =79 —Xvt—I%523%
—DODLFHZT G IBE LTHENETH, HICE (0SError 2Y) W Dh D5 BEQBEL L,
DR TITNVOEZIFNEEREZADZ DD H Y FT,

with_traceback(th)
DXV R th ZHINADH LWL =2y 272 LTHREL, HIAA TP 27 2 EBBELET, I
EERD XS RHINEE o — Ficffbh g3

try:

except SomeException:

tb = sys.exc_info() [2]

raise OtherException(...).with_traceback(tb)

exception Exception
SRAT LT UND R TOMBABLHINEIZ D7 F AP HTRELTVE T, 2TOL—VERFIS ZD 2
FADHIREZELNETT,

exception ArithmeticError
Hii botkcrzr s =z LCEHR N2 MHARABBISN OverflowError, ZeroDivisionError,
FloatingPointError DK T A TT,

exception BufferError

Ny 77 HET SHEDT AR o T & FITEH IR T,

exception LookupError
Ry YT EREFY =T Y ATHEDON X =4 VT 7 AN LG EEE X NS HI5 IndezError B
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XU KeyError ORJEZ 5 ATF, codecs. lookup () IZ Ko TEHEEHEINL b HDET,

2 ERHI5N

DU ofigtix, @At sz s Ty,

exception AssertionError

assert XHWRK LG EICEHINE T,

exception AttributeError
J:' M:ZH8 (attribute-references #ZR) PRADBKM LU GECERINET (X 7Y =7 M2 EEDOSR
BHEDORAZ FE 7L R=FLTORWEEIZIE TypeError BEHEIHET),

exception EOFError
input () HMald 7 — X ZFE 31T end-of-file (EOF) IZE L2 EICEHN TN ET, (FE: io.I0Base.
read() ¥ 4o0.I0Base.readline() XY v R, EOF \TET 5 & ZBXFHERLET, )

exception FloatingPointError

BEREONTOEE A

exception GeneratorExit
Jrxl—% % dl—F2 LN ZITE B EINE T, generator.close() ¥ coroutine.
close() ZZMML T EE WV, ZDHIMNIT T —TIER S HINIIR D DR DT, Ezception TIFRL
BaseEzception ZEHMAEAL TWE T,

exception ImportError
import X TEY2a— %20 —FL XSt LTHENREET S L EHEINET, from ... import OH
D7from list” (FRIE @ ... DY) DHFDBROD RN FITHEREEINF T,

aAVRAI I 7 ZDF—7— NEAGHEM# > T name BL O path BHEERETEE T, XESINEE.
AV R- b elBONLEY 2 - VDA, BINZSIERI LT 7 A AANDRR ", ZTREARL
73,

N—Ya v 3.3 TEHE: name B LU path BEIBIMIhE L,

exception ModuleNotFoundError
ImportError DY 727 5 AT, import X TEY a—ADBROPLBRWEHICERINET, F/-
sys.modules |2 None D& EN 2L EICHELINET T,

N— g v 3.6 TIE.

exception IndexError
V= Y ADITHHAN DG EERINE T, (R4 ADA Y F 7 R —F Y ADOHPNITINE 3 X
IWIEBRD S BT INET; 4 VT 7 AP TIHRVWES, TypeError DEMENET, )
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exception KeyError

Ry By Y (§F) OF =0, BFEOXF—OEENICRON SR GEITEH ST T,

exception KeyboardInterrupt
2 —HFHEDIAALF — (HHEIL Control-C F7/z1% Delete) I LG EICEN I E T, FEITH. Hb
ABITERANCEER SN E T, Ezception ZHiHE T 2 a3 — FIRR-> THE SN TA VX 7V XD T B
Bahnwk S5z, ZOFIFMNE BaseEzception ZHEE L TWE T,

exception MemoryError
HBBEFICRABYDPTR LD, ZOWRTIE (7Y 27 bW OPBEET 222 T) £/21EIHATRED
LA WHEEICEEINE T, ZOFNDBEIER. XEYARRITR - (WER) #EOREZ R 3F
FITT. TRHOXEVEE7—F77F v (C D mallocO) M) DDz, £ X7V XDBIRD & 588
WKHEIHTE 2 L3 E R VO THERLTIZIWV, ZNTH, 7077 L0REDRRDEEITHH A THE
AR 7D P L—ANy Z72HHNTEZ L5112, ltBEREET,

exception NameError
O—ANEZ B = OVOHFIR RO Lh o HEITER SN E T, THRIHEMD (FRIE: spam.
egg TIIRHIT egg DL O R) ZHTOAHEAINE T, BEEEIRO» LR - AR ZEL T —
Xyl —I T,

exception NotImplementedError
Z DBISNE RuntimeError M HIREL TWE T, T—HFEROEKS 7 2BV T, #IRX Y v FOIRE
JIARATH=NTA FENZ I ERHERTZGHFICIOHNZER LR TIRD FHA, $HIE7 7RI
W TH O ARDFEZBINT 2LEN DL 2R LET,

AR HETRXA Yy FAVE— ATV REWI 2 RTENTZOHNZHERATINETIEIHD F¥
Ao ZDEIRT —ATIEARL—ZRXY v FEREFEDEZF LT 20, 777 RADGEIE None 7%
FELTLIEXWN,

AMR: NotImplementedError ¥ NotImplemented . 7z & 5 2% RATE B ZH o TV 953, MHEAEIC
EETEFRA, FHT ZBICIE, NotImplemented ZBH L TL ZE W,

exception OSError( [arg] )

exception OSError (errno, strermr[ ﬁlename[ winerr’or[ ﬁlename?] ] ] )
ZDHIINE S R T LBIHI S AT LB D T T — 2R LG EICEH S E T, HIZ1F "file not found” %
"disk full” @ X 57 1/O ODRMAFEEL L ETY GIBOMPIPIELRLGER. MOMFENZ T F — 3R
EREScH

AR 72720 2H/BOIRETILONET 2EBEZREL T, EESNRr LB ERIEEZT 7
UV NT None TF, BRAHMMEDT-D1T, 518D 3 DI NG E. args BHEEERYID 2 DDEHRD A
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LIRBRTINERDHET,

VAT RIFERIIE. 05 exceptions THRENT WD 0SError DY 77 7 A ERTIEeNLLH
DET, FFEDY 77 REwEMN% errno fHICE D 3, ZDOZEENX 0SError Z#BEE/ZE A V7
ATHERL, 77 7 ZMEFRCHRZINR D o BB DAFEL 3,

errno

C Z# errno WCHRFT 2B~ —a— KT,

winerror
Windows IZBWT, 474 7 Windows T7—a— R K252 %3, ZL T errno BHI1E POSIX
TWIRAT 4 T T7—a— K \DBXZDOEERTT,

Windows T, winerror 2> A+ 7 7 XMW DOEE errno EMIZ Windows =5 —a—F
DPOHREXN, errno FIBIZEREINE T, D TF v b7 4 — LTI winerror 51 BIIER X,
winerror BMIZTFEL T A,

strerror
OS it 2 £ 5%, METE LI —RX vt —ITF, POSIX Ti& perror() T, Windows Tl
FormatMessage () THEILINE T,

filename

filename2
7 7 ANT AT LA 1 DBIEF 2615 (B2 open() R os.unlink()) ODHE. filename X
BIBUCE SN 7 7 ANVAT T, 77 ANT AT LNAH 2 D55 2B (B2 os. rename())
DYif. filename2 FBBUCE SN 2 DOHD 7 7 A VAT,

N—=Ya Yy 3.3 TEH: EnvironmentError, IOError, WindowsError, socket.error, select.error,

mmap.error 2% OSError MG EINE LTz, AVRA NI 7RIV T I I RERTIAD LNLFEE A,

N—=Tay 34 TEHE: filename BB 7 7 AN AT LADZYA—T 4 Y TZya—RKPe7a—RF&
N7AHID» S, BERICEINIZITTAD 7 7 A VAR D E LT, ¥z, filename2 2 Y A b7 7 Z515055E
mEhE Lz,

exception OverflowError

BINTHEEDOERNRITERVREREC R o HEICEH SN E T, TAEBRTREEZD SEA (DL
% MemoryError DA EINE ZLIZRETL &I ). Ll BENLHEIOLD, EREAHHDIH
DEEBUTH LT OverflowError 2SN 2 Z 8235 D £9, C OIFENEURTEE O FI AL EHE(L X
NTVRVDT, LAY DFE/NMNREAED F = v 7 SNEE A,

exception RecursionError

Z DA RuntimeError A L TWET, 41 VX =TV EXPERKEREE (sys.
getrecursionlimit () ZZMR) OEBEZRET 2 LXHSIhE T,

N— g v 3.5 TBM: LENE RuntimeError Z#ZDEFEXEHLTVWEL,
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exception ReferenceError
weakref.prozy () 12 & o THEMEN7FSIR (weak reference) 7R ¥ > Z2fioT, H—RYaLra
VKo THIRENBROBRNRA 7Y = 7 POREMICT 7 A LHEICEH SN E T, HERIZOWV
Tld weakref EY 2 — L E2SRL TLZEW,

exception RuntimeError
oA 7 TVICHETERNL T =R S NG E AN SN E T, BEER, 28R > =00 % &
D FNS R XTI T,

exception StopIlteration
FABBEE next O & idterator @  _next. () XAV v RIZEo>T, FDATVLVL—RXBPERTE7 4 TLH0
IhBlbmnZ e 2RX 7Dl Ehx T,

ZOBINAT Y =7 MIZIEF—2oDEM value 23H D, FINERERT 2RI51 B LTHEZHN, T 741
MlX None TT,

generator R coroutine BEDIR B ¥ EF, FL > StopIteration £ Y AR Y ADEHENE T, BEDIR
DEEFISNDa Y A b T 27 XD value 518 LTHDOIET,

Jrpl—XDa— FPEHEND B WIXMEENIC StopIteration Tk T 25513, RuntimeError I
ZHENFT (StopIteration ZEBBROHINDEEE U THRIFEINET),

N—Y gy 3.3 TEHE: value B2 P 22 L — BB EZRT-DICEFREMH S EREBMX N E
L7

N—=Ya¥v 3.5 TEH: from __future__ import generator_stop 2 &% RuntimeError ~\DZHEH
BAXINE LTz, PEP 479 2B L T E X0,

N—=Par 37 TEHE: PEP 479 2 TOa— FTTF 74V P TAMLEINE L Y2 XL —Z 05K
H& N7z StopIteration & RuntimeError ICEHIENE T,

exception StopAsynclteration
ATV =y aryEEIET 27912, asynchronous iterator A 7Y =27 b®D __anext__() AV v RKiZko
TRENDZBEDRDHD T,

N—=a v 3.5 THEM.

exception SyntaxError
NR=FPWLL T —ICHEBLGEICERENE T, ZOFISMNI import X, MHAABLBE ezec) %
eval )\ FIHER 7V 7+ DFAABLIEHEATT (HEEIIRFATRICD ) B Z 2 AJREMERH D 15

The str() of the exception instance returns only the error message.

filename

WX rs —2H#ELET 7 4 LDOLH,

lineno
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T7ANDIES —BRELITES, 1 26BMAIILDE2D, 77 A LDERMADITO lineno & 1
¥,

offset
TOZT—DBRELEINES, 1 20BZIILD B2, [TORIADIFED offset 11 TT,

text
I —%RELY—Ra—FDTFFR b,

exception IndentationError

ELLBWA YTy MCHET AT —DEIES 5 ATT, T4 SyntazError D% 77 5 AT,

exception TabError
RTEAR—RAE—BLARVHETA Y F Y ifioTtwad e xicEtahzzd, X
IndentationError DY 77 7 ATT,

exception SystemError
AR TVEZPNEL T —2HR LD, RREETOLEAZRTIE I I EHFLTE RV EDN 2558
CHEHENET, BEEE (FRET) ¥ OBENKIK L 752 mT XFTF,

fiAH D Python 4 ¥ X 7V X OEF R RTFHEZFZIZOL I —Z2HMEL T LIV, 2Dk &,
Python £ ¥ X 7V Z D)= a >~ (sys.version . Python OMGENtE v > a Y ZBGA LB H H X
NFEF), EfERTI X vt— (FISNOREEE) 2SN TICHRE L TLZE W, ARG EIIELS —%
FIERILETa 740V 23— FHMELTIEZI W,

exception SystemExit

Z DRI sys. exit () BB HEMEINE T, Ezception EF v v FT53— RIZRo Ty v FIh
WK DT, Ezception T/ { BaseEzception AL TWE T, T4 XD HISNE EOREE C#EY]
WKiEbh, A v 2=TFV 2R TIEET, ZOPINPUHINLD 0GR EAX Y JD L —ANy Z
ZFRRETIC Python 4 Y =7V XEIKTLET, IV A 77X sys.ezit () KEEINEF T a
VEIBERU S DOEZITMD £5, EIBEDEGE. AT LD TRAT—&2Z (C 38D exit () BEUC
E3bD) ZHEL 3, fHD None DHE, BT AT —XRIZ 0 TT, 2N DROEE (B 21X str).
ATV 27 POEPEREIN, KT AT —ZRF 1T,

sys.exitOD & Z V=7 v 7DD DI (try XD finally ffi) ETENZ LHICT B, £
e TNy AHHIEHARGICR 2 VAV ZESTICRAZ YV I 2R TTE S L5 CT 27D Ichshic iz
9, HIFBICK T 32 Z e AEICHEIBETH L e Z (BRI os. fork() ZIFAREDT B AN) IZ
X os._exit() BABEES Z e BN TEFE T,

code
3VXF??&Kﬁéhk%?x?—&XXﬁli—XV%-%ﬂ?7ﬁwhﬁNm@

exception TypeError
FHAABEA £ 72 ZBBAEYI TR 0RO A 79 = 7 NS L TCER S BE i S s 5, BhEfEas
DAEEEITH U TRl 2 172378 Td
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ZOBINE. ZDA TSI 27 PTFEITLED E LEBERY R—F SN TELT. ZOTEDRVWEEI
I—HF—a—FnoEHEINZDD LNERA, A7V b TZEOHEL T R— 32050720, £
FEZEHEL TORVOTHIUL, EHT 2R BISNE NotImplementedError TH,

Mo 7B OF I BE XN IGEE (1’7"]2@\ int BRI NZDIZ, list Z)ngéﬂf:) TypeError L7135
NETT, LL, oMl (MR, WIS 28N D) 23518 LTRSS NS EX, ValueError
LB BNETT,

exception UnboundLocalError
B X Y v FRD B — A NVIRZERITH U TR T o 725, ZDEBITMENRA SN TWinh o 58
WCEHENE T, NameError DY 77 5 AT,

exception UnicodeError
Unicode IZ 322> a—NERRETa—FOZ I —NRELEZBRICEHRZINE T, ValueError ¥ 7

79 ATY,
UnicodeError 3> a—FEREZETa—-FOL 7 —-DFHZERE LTR>TVWES, flXIE err.
object[err.start:err.end] . #XRAN DS b a—7 v 7MKL Eiz R L $9,

encoding
Io5—%¥EH LIy a—F 4 Y 7 DHEITT,

reason

FDA—F 9 7 TS5 — RT3 TFEHTT,

object
A—F v IPLrA—-FELETI—-FLIS LA 7Y FTT,

start
object DIRWDIEN LT =X DA ¥ T2 ATT,

end
object DEBZDIEN R T —XDRDA VT2 ATT,

exception UnicodeEncodeError

Unicode DT I —H x>y a— FAZREELZBICERENE T, UnicodeError D¥ 727 5 AT,

exception UnicodeDecodeError

Unicode D T T —p37 a— FHIZREAE LBRICEH N E §, UnicodeError DY 77 5 AT,

exception UnicodeTranslateError

Unicode BHE D T T —PEHAICTHEAE L 2BRICEH XN E T, UnicodeError DY 77 5 AT,

exception ValueError
HETREED, ELWEEDHEYI TR WEEZ R O5I8EZITI - 72 & T, IndexError DX S LD
Mt cididid T E R WK TIEH IR E T,
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exception ZeroDivisionError
PRESFREEOHE 5808 0 TH-o7BACEHEN T T, BEEIZTIIT, £ OEBEICH T 5 HiH
AT eEETOMERLET,

DITFofatE, BEDAN=Y a v e OB FEHEED - DIHRINTWET; Python 3.3 X bh. a5k 0SError
DIAYTATT,

exception EnvironmentError
exception IOError

exception WindowsError
Windows TOAKMATEET,

5.2.1 OS A

YT oG 0SError D377 53R T, YATALLT —a— FIIKELTERINE T,

exception BlockingIOError
HBREN, /7 r7ayF Uy TBEIRESINLA TV (BIZEY 7y M) 27y 7 LES IR
TG EE XN E T, errno EAGAIN, EALREADY, EWOULDBLOCK ¥ X ¢X EINPROGRESS IZHEL £ 3,

BlockingIOError &, OSError OEMIMAT—2o0@EE2HH £3:

characters_written
APV —LHRTHy 7ENZETTREZAINAENFHEZEOCEBTYT, ZOBEMNIZ 0 25Dy
77 1/0 77 R%HoTW0Wa e ZIHHATEET,

exception ChildProcessError

F7at ZADEENRR L Z5E I ENE T, errno ECHILD IZMG L %9,

exception ConnectionError

axrya YEBROBEOREIEY I X,

¥ 7 7 5 R & BrokenPipeError, ConnectionAbortedError, ConnectionRefusedError,

ConnectionResetError T3,

exception BrokenPipeError
ConnectionError D% 727 5 AT, b5 —HDOWHMPHAL SN FICEZAZDS T 50, FE
ABDTDIZT vy P XY YENTY Ty MIZEZAZS S L LG AIRFELEL £7, errno EPIPE &
ESHUTDOWN (ZXHS L %5,

exception ConnectionAbortedError

ConnectionError DY 77 5 AT, HHOBATHBEMHFICL > THEINGEICHELE T, errno
ECONNABORTED (2L %5
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exception ConnectionRefusedError
ConnectionError DY 77 5 AT, HHOBITHBEEHFICL > THERINZGECHELFE T, errno
ECONNREFUSED {ZXfJ5 L £ 3%

exception ConnectionResetError
ConnectionError DY 727 5 AT, HHMABEMETFICIoTYV Yy PG EICHEL £F, errno
ECONNRESET X/ L £ 3

exception FileExistsError
TCRFETZ7 74074 L7 PURMERL &S & LEGEICENINE T, errno EEXIST IZHEL
£7,

exception FileNotFoundError

BRENFZT 74 NRT 4 L7 NUDBTFEE LR WS IEHEINE T, errno ENOENT (ZXHIGL E3,

exception InterruptedError
SRATLA=NADBANEZIT L > THEI NS EICE SN E T, errno EINTR IZHIGL 3

N—=Tar 35 TEHE: ¥T7FAny IS 2EAHES. Y AT aa—AnESTHlishZEE
Python (& InterruptedError ZEH T 2OV AT La— Ve HATT 2 L5122 D £ L Gafll
IZDWTIE PEP 475 2B LT EEW) ,

exception IsADirectoryError
F 4L 27 P VUIC (0s.remove() RED) 7 7 4 MEEDER I NIZIGEITEBEINE T, errno EISDIR IZ
TR F 9

exception NotADirectoryError
T4 L 27 PVLADEDIT (0s. Listdir() RED) T4 L7 M VFEPERINLLEITEREIAE T,
errno ENOTDIR ICXHGL £5,

exception PermissionError
TR 7 AM. BIZET 7 ANV AT AHEROIZVEEDNKA SN HE IR SN E T, errno
EACCES 3 X OX EPERM X L £ 3

exception ProcessLookupError

5z 0 ABFELEVESICER XN E T, errno ESRCH IZHIEL 5,

exception TimeoutError

AT LEBBS AT ALARIVTERA LTV b LEGEICERENE T, errno ETIMEDOUT MG L 3
N—T 3y 3.3 TEN: LELOTRTO 0SError %727 5 APBIMENE L,
BE:

PEP 3151 - OS BX U IO A BB D FE L
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53 €&
ROPBNIEE S 7TV & LTEDR TS, FElicOVWTIR BEEAT
exception Warning

BEHTIYVDHEES 7 RATT,

1) O FFaX
exception UserWarning

YEEBRLTIZE W,

I—HFa— RiZXko TERINIZEEDOREY 9 2T,

exception DeprecationWarning

fthd Python FAFRFENAT THEEZFHET 5L D, FEILTEDEREICOWTOELDHEEKS 7 2T,
exception PendingDeprecationWarning
T

HL 7o TRERINCEIEEINZFTEEN., 5D A FFEIEINTORWEEEICOWTOEEDRIE Y 5 2
W& Z BAJEEHD B 2 HEREFE 11T

exception SyntaxWarning

3. BLCHRE 5 TWBBEIEICDWTIX Deprecationiiarning 23 F
BER 2 SIS0 S %

WTEBERZHITZZILRZENLRDT, TDFZ 7 RED-7=12fEbi
) ; FLWVWTT,

EORES AT,

exception RuntimeWarning

exception FutureWarning

HWFEWRT VR A DBHNINT R BEEDHEEKS 5 AT,

Python TEINZ=7 7V 75— a DY R —F—AMIFTEEEZHETI L Z20D,
WTOEBLEORES 5 A TT,

exception ImportWarnlng

BE 1L 5E DFHE
T 2= V-

exception UnicodeWarning

B A
=1

DEHYELNZDDIIHT 2EHOHRIES 5 A TS,
Unicode 2B L 722

DIRIKZ 7 AT,
exception BytesWarning

bytes X bytearray IZBH L /- EE

= EI@%EE7 ‘37\“6‘3"0
exception ResourceWarning

VY — 2O AICBE L 2B

DEREI FATT, 774V DEET7 4 LA TIIEHRINET,
N— a3 v 3.2 TE.

i
R
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5.4 BINDY S XFEE

HAAABIND 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

KDR=212%i<)
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(AIDR=I 5 DREE)

| +-- IndentationError
| +-- TabError
+-- SystemError
+-- TypeError
+-- ValueError
| +-- UnicodeError
| +-- UnicodeDecodeError
| +-- UnicodeEncodeError
| +-- UnicodeTranslateError
+-- Warning
+-- DeprecationWarning
+-- PendingDeprecationWarning
+-- RuntimeWarning
+-- SyntaxWarning
+-- UserWarning
+-- FutureWarning
+-— ImportWarning
+-- UnicodeWarning
+-- BytesWarning

+-- ResourceWarning

5.4. BINDY > ARERE 131
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SIX

THEIMLEY—-EX

COFETHWAY 2EY 2 — VRN TFHIBRER 4 72 7 % 2 MLEY — v 227 L ThE T,

codecs EY 2 —LIX7TF A MLE Y S WEENL ER o7 N1 FUTF—20I8 0TI THE T, MX
T Python OfAAALLFINRD THFAL—T VB —str DRF a2 XY FHZBRLTTEW,

6.1 string --- —fXEIGBXFIIRIE

Y —Xd—FK: Lib/string.py

BE:
TEIND =T VRB sty

XFHXY Y R

6.1.1 XFIEH

CDEIV 2 NTEBINTVIERIL TOMED T

string.ascii_letters
#%IRD ascii_lowercase ¥ ascii_uppercase T EDOEIZHD, ZOMHEITO T —MHKIFL £H A

string.ascii_lowercase
/N 'abedefghijklmnopqrstuvuxyz' . ZDfHIIR 7 —UITKFEE S, EETT,

string.ascii_uppercase
KXF ' ABCDEFGHIJKLMNOPQRSTUVWXYZ' , ZOfHIEm 7 — M IZkiFE 3, EETI,

string.digits
XFH| 10123456789 T,


https://github.com/python/cpython/tree/3.8/Lib/string.py
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string.hexdigits
EH 10123456789abcdef ABCDEF!' T3,

string.octdigits
YT 101234567 T,

string.punctuation
C By —ZBWT, XKYDHXF (punctuation characters) & L CTH#bnd ASCII XF DX FH|TT:
Phag%&! O*+,—./:;<=>70[\]1"_~{|}~.

string.printable
FII AT B 7% ASCII XFETHEM SN 2 XFFHITT, digits, ascii_letters, punctuation B XU
whitespace ZHAEDOELDDTT,

string.whitespace
2%H (whitespace) & L THbid ASCII XFETE2EBLNFITT, FLALDIY AT AT, ZHld
AR—2Z (space). X7 (tab). BAT (linefeed), &7 (return). XH (formfeed). FEE X 7 (vertical tab)
‘t\\\j—o

6.1.2 hXZ LOXFHENL

HAAABDES (string) 7 7 Z2Zid. PEP 3101 TERENTWS format() XY v RIT Xk o THMERE
BEHLEDO 7 =<y PRIV D D £, string EY 22—V D Formatter 75 A TlE, HAAAD
format () XY v FeRUHEELZMFHL T, HEOXFHN 7 +—< v FOIRBFBOZER L THIRAZTA XT3 Z
EDTEET,

class string.Formatter

Formatter 77 Ak, ITDOXY v NEHLFI:

format (format__string, /, *args, **kwargs)
T API XY v RT3, EXAXFHIE, EROMESBBIIF—U— P50ty F 2D $73,
AU, vformat () BT HIRE 7 v o8—T73,

N—Ya v 37 TEE: HFRLTIE MEERA 05D LA,

vformat (format_string, args, kwargs)
ORI T r—~y FOEBROHHEZLET, ZOII. xargs BE Y *xkwargs VX v 7 X
PHEALT, HE2EL2D5%52 LT unpack LT 5HE pack T30 TIERL, 518 LTHoH,
CORABRLAHZLELLZVEGODI, ML UKL LTRINET, vformat () &, FX
NFNE L FT =R BT 4 =V FICoEs 2H2 LET, 2hud. UTICER T 28472 v
FRMECH L EF,

X BT, Formatter TRV T 7 7RI THEBMIONZ L EZERLEZRDE I BV DDAV v
RORERINTVE T,

134 £6E TFAMUEY—-EX


https://www.python.org/dev/peps/pep-3101

The Python Library Reference, 'J1J—X 3.8.19

parse (format_ string)
format_string Z¥R#E L. X S, (literal_text, field _name, format_spec, conversion) DA 75 7
NZBRLET, ZHUE vformat O BXFINEXFE LTOXFT —XREWRT 4 — L FICEMT 57
DITEHENE T,

X TNVOMEIE. BRI FE L TOXFT—& e, ZAUH B—DEI 7 4 — L FERBL F3,
NFEe L TOXTFT = XDB WG EE (570D EH T 4 — )L FEfE L GEaR EICEERET) |
literal _text IZRED30 DXFFN e 2D 5, BELT 1+ — FOBEANFEX, field _name, format_spec
B XU conversion 7% None 7D £,

get_field(field_name, args, kwargs)
518 LTH X2 7% parse() (LB R) ik DiREN 3 field_name zEFEAIRENRA 7T =7 b
WAL %9, IBDEIZ X S, (obj, used key) T3, 77+ FTid PEP 3101 IZHEZNS
"O[name]” % "label.title” @ & 5 RERDXFHN 258 LTE D £9, args & kwargs i& vformat ()
WX E T, BDH used key 1Z. get_value() D key 51 R UEKERS £,

get_value(key, args, kwargs)
27 4=V FOEZIMDHUET, key 5IBUITEBTHXFINTHHOELYA, BROBE
E. MBS args DA VT v VAFREEZRLET, XFINOHER. Bt 20518 kwargs % Bk
Lij—o

args 518X, vformat () ~NDOMBESIED Y A MIRE SN, kwargs 5180E, ¥—7— F5IHOFHFIC
BWESINET,

T4 =L RED (BVF FTRYISBNZ) W ODhDBEREDP SR> TWBEE, RUIDBERDAN N
SORBICEINE T, BOOBEZBWHL UL, BEDOELEZIEL VT vy 7R 7 7 R b RKICILIE
INET,

DFED, FlZIE, 74—V D Oname’ LRI ND L E, get_value() &, key 518D 0 & LT
MO EhEd, BYE name 13, HAAAD getattr() BEBMBFECH XN, get_value() PIEIH
7DBITHMRINE T,

AT I RAEREFF -V = RRDPEFEELRNT A T 2SR LU T5E. IndezError £721% KeyError
MR ENET,

check_unused_args (used__args, args, kwargs)
RIS TRMEH DT B2 W TR T 2 HERE 2 RE L £9, Z OB~ 0518, FHXIEEFS
THEBEICZERINZ TRTOFEDOF -0 set (METBOER. Al Z 518 FF]) &, viormat
WEEND args & kwargs NOBRTT, HHAINRVGIED set 1F. TNHDNRT X=X HEHE
INFT, check_unused_args () &, ERDOBRMAETH 2G5E5IHNEEHT I D ARIN
9,

format_field(wvalue, format_spec)
format_field ) (FHMICHAIAAD 70— OVBEEL format O ZMOHLET, TOXY v Fid
BT IRETF—N=F 4 RTEDIREEINET,
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convert_field(wvalue, conversion)
(get_field() 29BT) fH%E (parse() XYV v FBIRTXINVDIEAT) GR oI E L T LT
ZHLET, 7740 8= a3 s (str), 1’ (vepr), 'a’ (ascil) 214 4 T2 HEL 7,

6.1.3 EXEEXFINDE

str. format () XY v R ¥ Formatter 77 AE, XFHNDERIFE R U L2 HEG L ET (7L, Formatter
P70 7 ATIE, MABOEREEELZERT L I EDARETT ) TOXIEIR 74—~y MEAXTFINY 7 IV
DGR BRLTIEWETH, LRI TEL S FIEROAD Y R—FEhTwEHA,

FHRHEECFINIPEEN Y CHEN 7 BT 4 — L R Z2EAF T, BAGEINCH T 78580 NI 2 CHLkER
Xy LTibh, EEZMAS e hinav—shxd, BElEXFe LTIRS BERH 25513, —
HICTHIETIRT—=TF2IeHTEET: ({ BXU 1},

BT 4 — L FOXEIBT TS

replacement_field = "{" [field_name] ["!" conversion] [":" format_spec] "}"
field_name = arg_name ("." attribute_name | "[" element_index "]")*
arg_name n= [identifier | digit+]

attribute_name = identifier

element_index = digit+ | index_string

index_string n= <any source character except "]"> +

conversion n= "] ots" | "a"

format_spec n= <described in the next section>

H o LREICWS 2, BT 4 — L R field_name THODONE T, TR o TIRELZA TV 227 + DOfED,
BT 4 — L FoRbbicERL I INCHEAINE T, field _name DRIZ, JEERF ' 1 2EAT conversion
T4V FERIBIEDTEFT, |RICaIvey ' AT, format_spec ZEL Ze P TEF T, Zhud,
BIRXN2HOIET 7+ 1 b OBEXREIEELE T,

SEEI SRR HOSHLTTE W,

field_name ZHBHEHZ, BOrF—T—FOWITNHLTH B arg_name POIHKED T, TOPKTH 2585,
MELIBEZSRLET, k. TOADBF—V—-RFRTHIHE. HESNLF—V—-FEIBESRLET, FARAX
FHIHFTHD arg_names HIEIC 0, 1, 2, ... THIHA, TALETARNT (WO TWEHD FEA) BAIES
LZEeMTEET, ZLTHO, 1,2, ... 1. HENICZDJETHAZINE T, arg_name ZX5IHF TR S
TWRVWODT, FERAXFINNOERDOEFHF — (FIZIECFH] 110" R =] RY) ZETH I LI TEEE
Ao arg_name DRIEBRDOBDA T v 7 ARXNEFELIEUREZHMITIZ2 2P TEFE T, ' .name' BERXORIX
getattr() ZERALTIEEINZEEEZEIRL 3, —/4. '[index]' BRORIX __getitem__ () ZHL T
ATy 7 ABREITVE T,
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N—=Y a3 3.1 TEH: str. format () 2V, MVESIBIEELEWIT 2B TEET, '{I {3'.format(a,
b) X '{0} {1}'.format(a, b) LEICICAZD 3,

N—=Ta v 34 TEHE: Formatter Zffiv, MESIBIEELEWRT 2 Z B TEET,

fii B ERIGE XTI OB 2T 5

"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 — NV RIZ X D EFEXALHENCH OB LN ER SN E T, @AHE, HOoFALHZ
__format__ () KXo THMEINET, LLrLERDPS, HBEIKK-o Tk, XFH e LTEHT 3 2 &zl
Lizh, EBEDERE A —N—F 4 FL7=LR2Z2dHDET, format_ () DML LHIIZMEZE SCFF
WS 5 e, WmEOEALZBONEIIRIEINE T,

HE3IODER I 7BV R-PINTVET: HIZH LT str) 2R "1s' | repr() ZWER "Ir' |
ascii() ZMER "la',

WL OrOHIT:

"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 = Fid, 74—V FiR, XFRiZ, WD, BERED, HE2RAT A2 EAET, Zh
ZFHOMEDENZL, "formatting mini-language” . E7zid. format_spec DEIETERSINE T,

1FE A DHBIABINL, RDE T ¥ a NZEEHEN7HED formatting mini-language ZHK— 1+ L E3,

format_spec 7 4 =)V FNICIE AN FICR o BT 4 — LR EEDZ I TEET, ANFIIKR oz EH
74—V RIZIE 74—V N, B0 57, ERIEEZEDL LD TEETH, SHIANTFORELZED S Z
LIITEFEHA, format_spec FDEELT 4+ —L R format_spec XFHNDPRRENZRNCEERLI 5N E T,
ACTED, HOEXZHNHEET 5 2N TEET,

ZHEEF OV OrDFIBBIMLT T,
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ENEE I - SHELH

H45E ("Format specifications”) 3ERIGE XTI DM 4 DEZRIT 2 HEERIEET 270D, BT 4+ —
LRTHHEIhET (BEREEXFIIOIE BLU fstrings ZZRLTLZEW) . 2oid. HAAARBEKD
format O BIRICEHEE SN F T, ThZhOFREEARLAICONWT, FEXIEV LD X 5 ITERE N2 20
RESNET,

Z OfBAARENZ, BRBECHELTUTOL T a v FELE T, L2LAEDSS, W o»0BEREEL Y
Ya YEBUERTOAY R— FENE T,

—fRAYZE D RO & LT, ZOERER, HISH LT strO 2O L ZLRUCHMREZES R $T, @HE.
ZETIHRWERIEE R EORRELEEL X7,

—RERIEE T (standard format specifier) DFERITLLT TS

format_spec = [[fill]align] [sign] [#] [0] [width] [grouping_option] [.precision] [typel
fill = <any character>

align = ngw | mym | om=n | onen

sign = S

width = digit+

grouping_option = L L

precision n= digit+

type = llbll | IlC|I | Ildll | llell | llEIl | Ilfll | IIFII | |Igll | I|GII | Ilnll | IIOII | |ISI|

G572 align EEIRE T 2354, ZOHNE fill XFEMIZ 2R TEET, ZOXFRIZIMIEEDOXFEIFEET
2, BRINLHEEXT 7 4L PDOZEAF LD £F, formatted string literal DS str. format () XY v
REMHESHBERY 77 VOEER ({7 & 7)) & fill XFe LTHERA RV IHERL T E X W, 2L, B
MEANTFICR S TBET 4 =V RAICHEAT S Z I3 TEE T, ZOFIRIE format O BAEICITHEL ¥ A,

&7 align 7> a YOEKRIEITOBHTT:
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T 7| Bk

v

<! MHATRER AR —RIZBWT, Eifid 2l LET (FLALDF TY 27 MZBWTDT 7 *
VR )o

> MR AR =BV T, izl L x3 (W20 DATT 227 PIZBWTDT 7 *
VR )o

=t HE (BdR) 0%sZHH 3, +000000120° DX I RETRRINET, ZOF S 1
YEBHERNIH L TOABEMTS, 74—V FIROERTH "0 ORHEZ DT 7 4L M2k D
S5

a FIFATRER AR =B WT, FRFEZEHI L £ 3,

BPNDT 4 =V REPERINBZVIRD, 74—V FIBIET —XE2RRTI2-DICDERBERELCICRS Z I
HEELTFIW, 20720, ZOHEIZIE, align 7Y a VIZEWRERB A,

sign A 7> a VIFFHERNCH L TOAFMTH Y, UTD> 5002872 b £75:

FFary | BEK

T+ HEOMHHEZ. FEH. BRI L THEEL £5,

- HEOEREZ., ABICHLTOAEELET (F7 4L FOEHTY),
gel=| 22 R B ORI, B2 EHOMCEHT2 e 2EEL T,

The '#' option causes the ”alternate form” to be used for the conversion. The alternate form is defined
differently for different types. This option is only valid for integer, float and complex types. For integers,
when binary, octal, or hexadecimal output is used, this option adds the prefix respective 'Ob', '0o', or '0x'
to the output value. For float and complex the alternate form causes the result of the conversion to always
contain a decimal-point character, even if no digits follow it. Normally, a decimal-point character appears
in the result of these conversions only if a digit follows it. In addition, for 'g' and 'G' conversions, trailing

zeros are not removed from the result.

LA T aviE, TFOMNDRARL—RICH U E/ES L EEKLET, 0 — UKFEOE L — R, b
DIZ 'n' OB EMF > TLEX W,

N—Yay 31 TEHE: ', AT a v BEMEhE Lz (PEP 378 1K),

' F Ty a id, FEVNIUSEBORBA L B OREREA Q4 KB A TFHEIL XY D XFIC T X —RaT
ZHES LWV LALTYT, BROEKRMD 'b', 'o', 'x', 'X' TR AN 7y X—Ra7ifiAInET,
MORBFEM T DA T a VEEETL LI IR DT,

N—Pa v 3.6 TLE: ' AT arpEiNEhE Lk (PEP 515 $5H).

width 1% 10 ¥ DOIEECT, HEFE, AL —&X, o7+ —< v VXFE2EALERNOEEH 7 4+ — L FIEZ EE
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LET, BEXINRWVWIEE., 74—V FRIEZZOAFICEDIREZNE T,

alignment 23FHRIVICE 2 SR WEE, width 74— RizEnm ('0') XFEEFET 2 Z 2k BERD D
DIFBEEGR L 0 %7 4 Y RA[RRICLE T, UL fill XFIT '0" 2IEE L T, alignment X4 72 '=' %
FBELZ L L EMiTT,

precision & 10 EET, '£f' BXU 'F' THRES N2 FHNEEO/NMNIEMUT. 203 'g' BXU '6¢' T
FEE XN 2 1R N R D/ NUR DRTRICER R SN A MR HE L E 5. JFBAENTH L TlE. K7 4+ — L FiRZ
KLET, BV 2L. 74—V FONEDPLMXFZMHAT 2080 28 TY, precision FEEINH L
TIEHES Z e B TEERA,

BRI, type &, T—XBED IS WCRBEEINZ0ERELET,

RIS F B DRBINI LT T 5

it =173
's! XFH, DT 74V FDET, ZL DHEERINE T,
None | 's' 2[RILT9,

A AT RE 7 BRI DRI LT T

B Bk

'b! 2R, s BiEE 2 2B LET,

e XF. BUEZMIEF % Unicode XFICEHL 3,

q' 10 R, X2 BUEIZ 10 228 LE 5,

o' SR, M aBfEx 8 2R L%,

x!' 16 #ER, MO 28EIF 16 ZEHE LET, 10 ETI ZHER 28F 3D FrEibh
Ecan

‘X! 16 #8, MO 28MHEIF 16 ZHLE LT, 10#T 9 2R 2 F I3 RCF»EbR
S

n' B, BAED v —icitn., YIS zffAd 5 2 e 2bRiFE. 'd' R T,

None | 'd' €U TT,

INHORBANTIMA T, BEUZ ('n' & None ZFR<) U T OEE/NIRBOELIUTERIEETEET. £5
T2 e TEREBEZEIINDIENC float O 2o TREVNIRBUCEIRE N X T,

FIFRIBE: float & Decimal ORIFNILITTT:
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=

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.

IEI

TR TS, KXFD E 25 2 2RV TIE, 'e' LRILTT,

Ifl

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.

IFI

&/ NS EEREC T3, nan A5 NAN 12, inf 25 INF ICBHX N2 2 2 2k '£' YEILUTY,

Igl

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.

IEX BOHERKE 0 B X NaN I3REZICBRL < Zh2h inf, -inf, 0, -0 BEL Y nan & 7%
DR

PHZ7+—<v b TT, BIENKREBok & 'E KUIDEDL I 2fRE, 'g' LALT
3, MRKE NaN OFRS KFITHRD 5,

Inl

BETY, BfEon s —WZEDLE T, BIEDETFHHAIN S Z L 2kRE, 'g' LRILTY,

I%I

Ny F— DT, B 100 (55, B MEET +—< v k(') TA—t M e
ETRRENET,

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

6.1.

g

string

Fhe ARV MFF#YE match the output of str() as altered by the other format modifierk41
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EXFEER
ZDHEITIE. str. format () HEXDHIEFEN L. T HIMERD §-FHA L 3,

ZL DG, IO 3 ZMA. % oRbDbiz : BFS 2T, B S-ERCHEM L ZER kD 3, Flx
X, '%03.2f" 1% '{:03.2f}' LT EE T,

MUTOFITRT KD, FUIE HITHACHRA A TS a v R—1+P L TVE T,

MES 2o 77 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: {latitudef, {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:
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>>> coord = (3, 5)
>>> 'X: {0[0]}; Y:
'X: 3; Y: 5!

{0[1]}".format (coord)

hs & hr DEEIRZ:

>>> "repr() shows quotes: {/r}; str() doesn't: {/s}".format('testl', 'test2')

"repr() shows quotes:

'testl'; str() doesn't: test2"

7 ¥ R DIEZAEE L 725

>>> ' {:<30}" .format('left aligned')
'left aligned !

>>> ' {:>30}"' .format('right aligned')
! right aligned'
>>> '{:730}" .format('centered')
! centered !
>>> '"{:#¥730}" . format('centered')

Uskokskokokkkkkokkcenteredkkkkkkkkkkk !

# use '*' as

a ftll char

Wt X Y%-f, % £ OB, Z L TRHEOEE:

>>> ' {:+f}F; {:+f} .format(3.14, -3.14)
'+3.140000; -3.140000'
>>> ' {: f}; {: f}' .format(3.14, -3.14)
' 3.140000; -3.140000'
>>> ' {:-f}F; {:-f}' .format(3.14, -3.14)

'3.140000; -3.140000'

# show tt always

# show a space for positive numbers

# show only the minus -- same as '{:f}; {:f}'

hx & o DEM, Z LTINS 2 5is 2 RO

>>> # format also supports binary numbers

>>> "int: {0:d}; hex: {0:z}; oct: {0:0}; bin:
'int: 42; hex: 2a; oct: 52; bin: 101010’

>>> # with Oz, Oo, or 0b as prefiz:

>>> "int: {0:d}; hex: {0:#z}; oct: {0:#0}; Dbin:
'int: 42; hex: 0x2a; oct: 0052; bin: 0b101010'

{0:b}" . format (42)

{0:#b}" . format (42)

FoMNDEAAL—RICH v EHHTS:

>>> ' {: }' . format(1234567890)
'1,234,567,890'

N—t Y b 2RRT 5:

6.1. string --- —fREVENFIIEIE
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>>> points = 19
>>> total = 22
>>> 'Correct answers: {:.2//}'.format(points/total)

'Correct answers: 86.36%'

MR OERIEEZME S

>>> import datetime

>>> d = datetime.datetime(2010, 7, 4, 12, 15, 58)
>>> ' {:YY-Ym-/d %H:%M:%S}' . format(d)

'2010-07-04 12:15:58'

BB NT B, X SITEMERH

>>> for align, text in zip('<™>', ['left', 'center', 'right']):
'{0:{fill}{align}16}" .format(text, fill=align, align=align)

'left<<<<<KL!

'>>>>>>>>>>>right!

>>>

>>> octets = [192, 168, 0, 1]

>>> " 02X 02X 02X} 02X} . format (*octets)
'COA80001"'

>>> int(_, 16)

3232235521

>>>

>>> width = 5

>>> for num in range(5,12):

for base in 'dXob':

print('{0: {width}{base}}"' .format(num, base=base, width=width), end=' ')

print()
5 5 101
6 6 6 110
7 7 7 111
8 8 10 1000
9 9 11 1001
10 A 12 1010
11 B 13 1011
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6.1.4 7>7FL— +XF75!

7L — FXFHITIE PEP 292 THEH STV S BB FIEBNTEES, 72 7L — PXFHOFER
FEVEEBE (118n) TF, WS DI, FOEBLOXIRICBWT, &b @R ke iz o7 v L —
b XFH 25 L Python 125 2 MDMHAAAD XTI 7 + —~< v MERE XD BBV LT WAL TT, TV
TV — P XFHND FITHER I NER D7D D T4 75 ) ofle LT, fluflil8n ZFARTATL I W,

T — P XFEINE $ ICEOWEESEEZY R—F L TWT, XOKRADBFELATHET:
e $$ I AT —TIXFTT; $ —DICEBREINET,

o $identifier I "identifier" Oy V'Y I F —ICARTIEIR T L — ARV X—%2ELET, 77+
L Tl "identifier" FRKXF /N F 2 XA LW ASCIL BT (7Y X—RaAT72EL) o4
LXFINCHIBENTVE T, XFINE7 X —R2a 7 ASCIL XFEPLIHE S S DTRIFIUIRD $H
Ao $ DIRICHANTFIEZ R OWLFEPHBT 22, ZZTTL—ARAEZOEEDIKEDD 3,

e ${identifier} |F $identifier LRI TT, FL —RAFRNLKXLDEAIHUNT L LTHZ B CFH D
WTWT, ZNE L —RARNAEHZLDO—E e LTIV BWiEE. flZ21E "${noun}ification" D XS
IS E I EREEZT T,

LA DEZTTXTFHNFIC $ 2FES & ValueError ZEH L E T,

string EY 2= Tl LD XS BRHAAZFELE L Template 7 7 AZREEL TWE T, Template DX Y v
FEITITRLET:

class string.Template (template)

AR RET T — PXFINCIR B 5 e — DR IFID £9,

substitute (mapping={}, /, **kwds)
TV T — MEBRITO, $i R RER L TGRLUE S, mapping &7 L — DT L —XR
RIKITIET 2 F — 2RO X5 RIEROFERLA 7Y =27 T3, HEZEETMbDIT, ¥—
— FEIBBIBETE, ZOHBICEF -V —FE2TL —XKRILXZIIHIGZEE T, mapping &
kwds O AFHEE SN, ABENEE LIZGAEIE. hwds ICHEEL TV —ARVE 2B LET,

safe_substitute (mapping={}, /, **kwds)
substitute() LEIUTETH, FL—RFRNLKIIHIET %D D% mapping X kwds 75 ZOU & 4178
Do TG EL. KeyError BN EEHT2RODICDED TV —RARVXBZDOEEADET, Fi
substitute() LITEWV, RASNOEEZHT $ 2H-7255 T, ValueError ZiEHETHIZ
BLET,

ZOMOBINSFEELIGE —/H T, TOXY vy B [ZE (safe) J LIFENTVSDE, B
EEHE S, B2 X3 2RO D CHAATRBRXFINEZEZS L T5056T3, MORATEZITH
13, safe_substitute() IZXYIDEEWVIZE 235 T23D (dangling delimiter) SREFEIRDIEN S,
Python QAT & L TR T L —RRNVXAEZEC LI BRAERT ¥ 7L — bR EHEE TICHE
WE 270, BELIFVZZVDTT,
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Template DA Y AR Y Aid, RD K572 public REMEZRMEAL THES:

template
aAVA T ZDEI template [ESINFA T 27 FTF, BHE. ZOHEEZEEIRETEHD F
BAD, AN LER7 7 AZ@EH L TWE2 0 TIEHD 1A,

Template DENTOFIZLLTITIRL £

>>> 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'

X BHIWZHEALZEWT: Template DY 77 52 Z2IREL T, FL—AFAEDER, RUIHDXFE, 7oL — X
FHNDFERRH DO TV R ERERLEE N AR A XTEE T, 25 L/EERZE UTor s 2@EE2 A -
74 FLET:

o delimiter - 7L —AKRNVXDHIEETRTY 7 7 AXFHNTT, 774V FDfEIZ $ TT, EERIZIZIDX
FHNH L TRHEITIE LT re.escape () ZFFUOHTOT, EHEBHICTR > TLE S X5 RXFFNTLTE
BOEEBA . 2517 T ABMER L 72HIC delimiter ZZEHETERW (DF D, FlOD delimiter ZF%E L7z
WOTHIUR, Y77 7 RADLRTZEMTITHORIFNI R SRV) Z2IERLTLEZ W,

e 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]1*). If this is given and braceidpattern is

None this pattern will also apply to braced placeholders.

AM: flags DT 7 4V Mi& re.IGNORECASE 2D T, [a-z] W H X =TV L 22 DIE ASCIT XF
WCHATEE T, ZOLD, ZIZTEa—HLDa 757 FosT0ET,

N—= a ¥y 3.7 TEWE: braceidpattern ZHEHT 5 &, FEINORM & SMUTHER S 254 D% — 2 %25E
HTEZT,

e braceidpattern -- This is like idpattern but describes the pattern for braced placeholders. Defaults to

None which means to fall back to idpattern (i.e. the same pattern is used both inside and outside
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braces). If given, this allows you to define different patterns for braced and unbraced placeholders.
N—a v 3.7 TEM.

o flags - RADRBD7=DITHHINBIERERZ 2 A LT 2BICHEHINAERER 7527, 77+
JL MMEIZ re. IGNORECASE T3, re.VERBOSE SHIZT7 7 ZIBMENZ LW ZITHER LT XN,
L7235 T, B AR L idpattern 1% verbose IEBEHR OB R ITINRRD A,

N—a v 3.2 Tl

cd., 77 @M pattern A —NF7 4 FLT, ERRHARZ -V E2EREBIRETEE T, A—NF74 FEITHH
AL pattern DEIX 4 DDHFITDE X v FF ¥ 7 )L — 7 (capturing group) ZHio 7 IEHRIA 70 = 7 b TR
B FXA, TNHDF ¥ TF v 7N =&, ETHWLZMAIE | 72 7L — AR R0 2 FANS
JBLTWES:

o escaped - ZDITN—TEILAr =TS =0 YR, TROET 7 4NV FRZ=2IZBF % $$ TG L E3,

o named - DTN —FRFEFEINTL K 6BV T L —RARAEZZIHIGELET; F¥ FF ¥ ZL—FITXY]
DXFEEDTIIRD THA,

o braced - TDIZN—FEFFEMTL R o =L —ZARAEXGITHIGELET: F ¥ FFv 70— FIZRKE D
NFEEDTIERD FHA,

o invalid - TDTN—TRZEZDIEDPDXY]D XFD KX — v (BEIEXY D XF—2) IS L, EHREKB
DRBICHRE L 2T IR D T8 A,

6.1.5 NJL/N—FEE#

string.capwords (s, sep=None)
str.split () BffioTHIEFEZHEEICHE|I L, str.capitalize() 2o TZNENDHFEDFIHD L T%
RIFIZEHLL, str.join() ZHoTOREEGDLEET, £ 7> a3 VOHE 258 sep BEZ SRV
None D5, I OBEHIICFHIN DERES 2 Z2HLFR AR—ZA—DICEEMZ, FHL RKEDZEH
PHIBRL E3. 2O DOEEITIE sep & split & join b E T,

6.2 re - IEMRKRIFRIF

Y —2Xd—Fk: Lib/re.py

ZDEY 2—F Perl CRONBZERETH~ Y F o 7 BIELAMDO S ORI L 3,

NE = BROMKRINSEFHNIE. Unicode X5 (str) R 8 By FXFH (bytes) ZHEVWET, 7L,
Unicode XFF| ¥ 8 ¥'y MXFHDREIFITEEEA, 2F D, Unicode XFHNIANAL MDA E—V T v F
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YLD, ZDHIITE IR A, AR, BIRROBEISCTFINE AR — > B X ORESCTHI O )T & [F URIT 7%
{TR%AD £EA,

IERRBITIE, Rk R T D0, FRX T2 2 DRARLERZEB ST 2DIT, Xy I7RXF7vda
XF("\") ZENET, 25 LNV I RATy T aDMWITE Python OXFHNY 7 FWZBIT B[R CXXFOM
WHEEZELE T, FIZIE VT ILDNY TRy ailley FIEBITUE, X=X FF e LT \\\\' &
FEDRFNUIRD FRA, BRERL, EHERRX \\ TRINIRLRVI 2. ZRENDNY FT AT v > 213HE
#D Python XFH|) 7 70T \\ e REBAUER 52V 5TT, Python DXFHNY 77 LIBNWT, Ny
IAZy 2RI EBTIERTRY — TXLFDH 25513, Deprecationlarning D3FEAE L. FFRAITIE
SyntazError 12745 Z 2 ICHFERLTLZE W, ZOEIEIE. ERFRHR UTHEMRXFINCH L THRKTT,

CNEFRT 2121, [EHRRB (X — 12 Python @ raw XFFIEEEREVE T, 'v' ZHIE LZXXFEHY 75
ANTENY 725 v ¥ 2R CENERA, o T "\n" BEIT—XFHh 5725 LFHTH DI LT,
r"\n" X '\' & 'n' ODTXFEROIRBZTFH|ITS, @E, Python 23— FHTIE, ~&X—2% 2D raw XFFIE
ExRH-oTRHELET,

HERZI 2 LT, KEOEMKRRBEX, 22— LNV LT, AVNTILEHERRKRIE DXV v
FELTHBAHTER S, BIRBIERREA 72 =27 211D o Ta Vo3 VT 2ED70VEE T2, %
D7D DERDRD 5

BE:

P— Fo%—F 4 D regex BV 2 — UL, BHES A T5VD re B 22—l Bl API 2854036, BMOE
HEY X DUE L 72 Unicode ¥ R— F 2L £ 3,

6.2.1 ERRFEDI Ry I R

IERREL (£7213 RE) &, Z0RBIT~ v F (match) TE2XFINOEEZEELET, TOEY 2 - LOBKE
FRE. BE2XFHNNEGZONIERRBC~Y Yy F 3250 (£721d. GRAONLIERKREND 2 XFHNC~ v FF
2, LEVWHZ THRL I LRI ET) AMETEE T,

IFREBRZEET 2 THLWIERERZENE T, A £ B2 BITEREBHTHNL AB b EHEHTT,
—RINC, BEIXTH p S ATy F L, FOXFH g2 By F 5386, XFH pgld ABiZ<vFL
9, 7220, A $721F B ITBEEEDRNVEENEGEN 55, A £ B L OMICHERENDR D 25560, HS
MHFEINTN—TFBRE L TWBRSHE, ZREE T, 25 LT, I TN3 &5 R REARRE, S, HH
BRERZEGH IR TEE T, [EFRRBICE T 285 & FEEOFFHIC OV T Friedl & [Frie09] 26, a ¥ -84 5
ORERICBIT 27 F AP EBRL T XV,

iy

T CEMRREOEAZMEICHAL 5, fFMlZEHRPP S L0GiE, regex-howto ZZML TS W,

IEMRFICE, FRF e BEXFOMAEEDONE T, 'A' L 'a' . 21T '0' DXIRIFLA Y DMEHE L
FAE. O HMZIERRI TS, ZTAEEMIC, Z2oXXTFAKICYy FLET, BEXTFIIE/TEZ 2D T, last
WWCFEA 'last' vy FLET, (ZOETEMEE, FRERBE R4 -2 EbT COREIZIILT £
L. Ty FRROXFIN, ' VTN IA—FTHELT £l LT, )
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R BV 720K ODXFIERAT S, A TFIRERE X T O ER L 72D, FAO@EH SIS
IR IR E L £ 7,

DR LOBHIT (*. + 7. {m,n} RY) BEEANFIIITEEEA, ZHE IFERREHiTOHLER 7
fhDEETOMDEHIT & OBERZ ZEHEL £3, NEITHEDIELZZD 0% S 51D IR IITE, AFEMAER %
T BIZIE, EHEHR (7:a{6})* 13 6 DERED 'a' XFITvyFLET,

R T 2 IR L %5

(Ry b)) 740 bDE—FTCRSATUHNDEREDOLFIC~Y vy F LE T, DOTALL 7 7 ZHBEE ST THhi
BHETLELR2TOFIIIYF LET,

- (¥ Ly b)) XFFHN ORI~y F L, MULTILINE E— R CTIEEEITOERICD Yy FLET,

$ XFHDORE. 25 VIEXFHIORBOBATOERNICY v F L, MULTILINE €— K TIXSATORNCH < v
FLET, foo I foo’ & ’foobar’ DMFIZ~ v F L ETH, [EMEH foo$ Ik foo’ ZiFIcwvyFLE
T ERFENZ 212, 'fool\nfoo2\n' % foo.$ THMEK LGS, WHFIE foo2’ ZHc~y FLETH,
MULTILINE E— F T fool” IZb~vyFLET, $ 2T 'foo\n' ZMRLLLE, 2 0D (D) < v
FEADTET: 1 DIFHITOERT, b5 1 DIFXLFHDORETT,

* ERTOIEREBEZ 0 2L, TE3RTZIMOBRELLDDIC~Yy FSEIMROEMRKIUCL £7, #
ZIE abx X 'a’y Tab’, 703 ) WERMERO b 2HTEbDICTy FLET,

+ ERTOFHEREZ 1 B EEDIRLZdDICy FEEIBROIERETHRICL 3, HlXIE ab+ 1T ’'a’ I
12 ED D Dby F L, BHd a 1IZid~vyFLERA,

? ERIOEMREKEZ 0 \2 1 E#EDERLED DI~y FSELIMROIEHREIICL F3, BIZIE ab? & 'a’
HHWE ab’ IZvy FLET,

*x7, 47,77 'x' '+ BXU ' BEiFIEET B8 (greedy) ¥~ v F T, TEBRTZLDTFAMIRYF
LET, COEFHBEELLARAVRSDD T3, HIZIFIEHRERI <.+ 5 '<a> b <e>' T LTy F
XNd e, <> B THRLIXFINEEKITyFLTLEVET, BHiFOKRIC 2 ZBINT 2. IFER
(non-greedy) & %\W& &IV (minimal) D<= v FTON, TELRT DBV XFITvyFLET, EM
R <. *7> 25 L '<a>' FIFRvyFLET,

i} EROFEHBRZL 58 mEEVERELE DIy FEIBIEIIBELET, FhEibPRvweyFT
BIERERESES <y FLERA. FIZIE a{6} 1Z 6 HB x5 XD 'a' XFIC~yFLETH, 5 TR
v FLEHA

{m,n} EHIDOERKEZ m BEH»S n B, TELZRIZLIBDELEDOICY Yy FEELMROEHEINCL
T BlZIE, af3,5} 1. 3 A5 5D 'a' XFIX~vvFLET, m 2EMKT 2L TRIZ 0 ITHEEX
. on 2ET 2 e ERIGERICEESNE T, il LT, a{4,}b iX 'aaaab' . 1,000 D 'a' XF
W2 b BN HDIZT Yy FLETH, 'aaab' KAy FLERA, AV ~IIERBTEIEA. BT
% LB ETHARER BEBRIENTLE S 25 TT,

{m,n}? HROEMREHII, ACH S IERKBEZ, m B2 n BETHEDELLZ DI Y F L, TELRET
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DESBEVRLEZDBDICYyFTBEIICLET, ZHE. RTOBHiFDOIEEMIRTT, HlZIE. 6 XFEX
T4 'aaaaaa' Tld. a{3,5} 1&. 5 D 'a' XFIX~vyFLEITH, a{3,5}7 1T 3 HOXFICY Yy FF
5721 TT,

\ R FRTAT =7 ("% R '?2' REDNLFRYYyFTEZX51CT5) L. FREFHRY—r > 2%
ERLUET, Bk —r v RA3BTHERMLET,

RE=VERETZDIT raw XFHNEF o> TWRVWDOTHIUL, Python b Fiz, Nv I RATF7v>ak
XFINV T INTIRT =T =R LTS Ze ZROWHLTTE W, ZOIRTF =7 =7 VR
% Python O S—¥DWH LBV S, ZONRY 725 v Y2k ZRICK L XEPBROXTFINCE TN
3, Lo L. Python RO —r VR Z#T 27256, ZONy 7R v a3 2 B RS RITH
BT A, ZHAFEMTEMR LIS WOT, I BMARRELUINE, 2T raw XFHIERMES 2 & iR
CHEEEL %3,

[0 YXYFOEEZHETIOIMNWET, EEOHFTIZ:
o WFZMEANCHEETEE T, [amk] & 'a' . 'm' £/ 'k K¥vyFLET,

o HfELAXFOHAE, ‘- 2 DOXFTHATIHETEET, HlZIE [a-z] EZH 50 LE/NLTF
@ ASCII XFIZ~wvyFLET, [0-5][0-9] X 00 225 59 TTETD 2 HDHMFII~w vy FLET,
[0-9A-Fa-f] XERED 16 EHFITvy FLE T, - BIZRXF—FZNTWwEH (B: [a\-z]). JcH
PREOXFIZENTWS E (fl: [-a] ® [a-]1). VT I '-' KxvyFLET,

o BADHTIE, FHHRXTFIRIZOREKLEERZRKVET, FIZIEX [(+0)] ZV T IUXF (1, "+
kL FRIF D) OERUTTHA Yy FLET,

o \WWR\SDEIUNFY IR (1) bEAOPTREINE TN, 2T~ v FF 5 XFIE ASCIT
X LOCALE E— RDEMTH 2 0IHKIEL T,

o MHES BLoTHHANIIAWIFIISYFTEET, EEORIDXTN '~ ko, £/ §Fh
BWETOXFIZYyFLET, HlZiE [75] 13 ' ZRLSHOWBIXFIZYyF L. [7] 1 '~
FRIPOLOLIXFIICY T LET, ~ BEESODRADXETHRITWVIRFOE®RZHFH T A,

o BEDODHFTYTIIN '] KRy FXERIIEX, ZFOHNINY VR T v 2%k} 30, BEDILIHIC
EXFEIT, Al [ON 2 DO EFressdtfliceyFLET,

e Unicode Technical Standard #18 12 % & 9 REEH DO ANTFREESRIEL BN & h 2 AR D
HHFET, TNEMIXEZENZIELDDOT. ZOEMEEZITT L7012, S LdH7%o TEERZEHNC
¥ FuturelWarning D3EHEINE T, ZUIV T IV '[' THEIEEP. V7T IV FOHEK '--!
Ve BRU 2BUEEREEAE T BEEZBIZICENY I RT v aTIRS T
LTL7ZEW,

N=Ta ¥y 3.7 TERE: XFty PIERERRNICELT 2HEZ LR S FutureWarning D3 Eh
£9,

| AY BEZEEOEMKRHAL LT, AIBIZ A Y BOWThRPRIIyFITHERRIELERLEST, 20K
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ETHEEOBOERKEZ '|' TOMTEZET, ZhEZ7r—7 (T2 l) ITHfAET, MRIFS
ZERETLEE, | THHESNARERKRRBLEN AN SNE T, —DD K-V MRRERIIT v F
Lzt & ZORR—UEDRHMEINE T, 2D, 0P ATy FLTLIERAR HIX BIZ&o>T
BRDOT Y FRRLBDELTH, BRBRIPEASNEEA, BVhRd L, ' HEFIZRLTERKIC
BRDERA VT4 NIy FTRIIE N 250, [1] DXS5IXTFY 7 2AFHAET,

G0 AEIRCTHERLZERKRBICY Yy F T2 b, JA—TORMERTZERLET, 7V —7DHHE
IFTiBR2 £ 512, vy FHRTSNAETHEIRL 72D, ZOXXFH P TLRE \nunber Rk —7 > 2
TYYFLAEDTEES, VT 'R D'y F T3 \(\) 250, XF7 7 ZAHICH
AT [A. DI

(7...) ZHRIRGETT (O ki "7 BENADEOBERERL FHA) o 17" 1K MYID LT T D
BEOEREFFE OB EIEL 23, IHRIE—RICH LWL — T E2ER L 8 A, 7272 L (?P<name>. . .)
32 DERIOME—DRINTT, BHEFR— P IR TV RIEERIZITO®ED T3,

(7ailmsux) ('a'. 'i' . 'L'. 'm' . 's' . 'u' ., 'x' OEELDS 1 XFEM L, ) 2O — TR
WKy FLET, XFFERRREMIZ, MET27 77 2RELE T, re. 4 (ASCIL [RE~ v F > 7).
re. I (KXF « MXFEREB LRV, re.L (BT —UKTF), re. M (BBUT). re.S (Fy R ETITY Y
F)s re.U (Unicode ¥ v F ¥ 7)., re.Xx (JIK)o (77720 TE E2a—ILaAYT>Y THAL
T ) ZAUI flag 518 % re.compile() BABUCHE T OTIERL., 79 7 ZIEHRBHO—L LTED
WE ZIERTY, 77 ZI3RBCTHIOSITH S RETT,

(?:...) HHEOMFEMD, ¥ 7F ¥ LEVHRTT, IENRTHENZERRBFICyFLETH, 2D —
Ty FLUIEETXLFINEG, v FE2FIT LA THINT S, ZORRX—HTLUESRTS 2
Yy TEEXEHA

(7ailmsux-imsx:...) ('a'.'

it 'Lty 'm' L sty 'ty 'k OFEERS 0 FMLE BERSE 5T
ST L L 'mt L st L 'x! OREDS 1 XFEMLE, ) XFRKBEO—ERIC, MIST 5T 5 Rk
EFEIIFRELE T, re. 4 (ASCILIRE~ v F ¥ 7). re. I (RXF - /MFREHILZW), re. L (BF—
MEF) re. M (BRAT). re.S (Fy bR TIT< v F), re.U (Unicode ¥ v F 7). re.X (JIRK). (%

7o 70ZO0nTE EPa—I)ILaAY Ty THALETS, )

XF ta'y 'L BXU 'u BHARHHMITHD, HAGDOEZILD - KB I LD TEERA
ZOROY. THHEDHA—DOWA A4 Y ITA—THRBhD e, MIDITV—-FTD~yFTE— %
EFEZL 3, Unicode X —=2HTIX (7a:...) X ASCII [RE~ v F > 7B Z, (7u:...) &
Unicode ¥ v F Y7 (F7 4N 1) KUIDEZE T, NA PSR = HTRE (7L:...) e — UK
<y FUAYIDEZ, (7a:...) FASCH RE~yF > 7 (F740 b)) KUDEHEZET, ZoLEX
3N A V4 N =T IZDAHEEL, TOY Yy F Y TE— RIZIN—THATIIETEINE T,

A=z 3.6 T
N=Pay 37 TEE: LF 'at L 'L BT ' b THTHRET,

(?P<name>...) EEOAFEIMILUTNETHE, ZOTNV—=TV< v F LIHBAIXFINI YR v 77—
% name T7 7R ATEET, ZL—T7HRIEERR Python #Al 7 TRINER ST, &7 —7HF 1
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FOEMBHRAT—EL T ERINTORITIUIRD FEA, VRV v I TN —=FF, ZDTNV—Th%
I EN TR 720D LS5 B ST NIV —TTEHH T,

BN E N —TE 3 20aY T FAMTERTEE T, X — P (7P<quote>['\"]) .*?(?P=quote)
(Y INERBEBETNT F— P THENLXFINCY v F) LB

JI—7 "quote” ZBEIBHIAVTFR b BRIBHE

ZOR &K= _
o (?P=quote) (RL7zt¥HD)

e \1

v FFTI T b m ORI
e m.group('quote')

o m.end('quote') (%2¥)

re.sub() @ repl 5IBN\EX 15 XFFH
e \g<quote>

. \g<1>
o \1

(?P=name) HHIMTEIN—TFANDOEBGTSRTT, ZHE name LWISELHTOEBEHD 7L — T~ v F LI XF

(7#. .

(7<=..

i<y FLETS,

D AXY TY, Hllof B EMcER ST,

LD BPREELS BDRETy FTUIT v FLETH, XA Lo K HELEEA, THUT FHH

7Y —3> (lookahead assertion) EWMHINE T, B ZIE. Isaac (?=Asimov) (X 'Isaac ' T, ZOD
%I 'Asimov' DK HEXDA, vy FLET,

DL RS BORTy FLARTAREY Yy FLET, ThiE FSEXFKATH—2 3> (negative
lookahead assertion) T3, HlZIX. Isaac (?!Asimov) IF 'Isaac ' 1T, ZDRIC 'Asimov' 2D &
WIHBIKDAH, v v FLET,

D) FOXFINCBI RBEMBEDORNC, FEMETKDS ... by FidHIUL, v~ vFLET, Z
N BRATH—>a3> ENE T, (?<=abc)def I, BitAE 3 XFEANAY I Ty L, BFENT
WERR =By FTE0METSZDT 'abedef' KXy FERDOTIET, FEh 32—, BEE
BOXFINZDA~Y v FLRITIUIZD £V A, TRDOB, abe ® alb IFFSNE T, ax S a{3,4} &
FFENFRA, BEBRAT Y —> 3 Y THE R K —Vid, RBINZXFHNOLFHLIFRL Ty F L
BWIZLIWZFEELTTIFEW, match() BT search () BAEMES AHPEFE LWTL & 5:

>>> import re

>>> m = re.search('(?<=abc)def', 'abcdef')
>>> m.group(0)

'def’
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ZOFITIEANA 7R BEERIEL 9

>>> m = re.search(r' (?7<=-)\w+', 'spam-egg')
>>> m.group(0)
leggl

(7<t ..

A—Pay 35 TEE: EEREO/ L —TBEEYH—FTH XKD L,

L) FOXTFINCBIBBEMBEDRNC ... DRy FRRIFE v FLET, ZhiT BEERHA
TH—2 32 (negative lookbehind assertion) EWHINEF, HEKRGAT H—>a VRIS, SFhd
NE =V BEERDOFINCDAEY v F LRITIUIRD $H A, BERGRAT I —2a Y TIHEDZ K-V
IRRSIN S LTI DEHTY vy FTEXT,

(7(id/name)yes-pattern|no-pattern) S X 507z id X name O N —THEFEETIUL yes-pattern &

D, FEL 72T NUL no-pattern ¥ D~ v FZilA F T, no-pattern lIA4 7> a Y THDHABTE X T,
Bl ZE, (7 Aw+@\w+(7:\ \w+)+) (?(1)>]$) 13EFHR E-mail v v F > 7 8% — T, '<userGhost.
com>' X 'user®@host.com' i~y F L EITH. '<userGhost.com' ¥ 'user@host.com>' IZiF¥ v
FLER A,

Rk — o o203 '\ EUTOY R POXXFr oMl ENEd, @HXF ASCII 5T ASCII XFTHI
TAUE, FROEMEKRIZX 2 FHOXFICvy FLET, HIZRE \$ 13XF '$' vy FLET,

\number R UHBZDIN—TOHHITyFLET, JL—T713 1 »oREsHSE2OFoNE T, HlRIE,

\A

\b

\B

(.+) \1 &, 'the the' HBWI '65 55' IZ¥ v F L E T, 'thethe' IKIEIX vy FLEEA (F -7
DBEDAR—RFERLTFEWV), ZORKS —7 Y REROID 99 L —TD55D—2 DY v FIC
DAFEZ E T, number DIRFIDHTA 0 TH 30, number 25 3 Hid 8 EHTHIUE, ZHEIN—TD
<y F e LTTRERL, 8 H#EH number ZROXFE LTHRENET, XF27 72D '[' & '] ORT
BRTOBETRr — T F e LTibh g T,

NFHDFFHTDAS Y F LET,

XFINTy FLESTD, HEOXEHIRETOATY, HBRHEXFOMI e LTERENE T, B
KINIE \b IE \w & \W XF (£ Z20H) D, H2W0VIE \vw & XFHNDFkHH - KEL OFf e LT
ERINFE T, HZIZ. r'\bfoo\b' I& 'foo' . 'foo.'. '(foo)'. 'bar foo baz' IZIZ~vvyFLET
M3, 'foobar' ¥ 'foo3d' WKIE~¥ v FLEHA,

77 4V k@D Unicode HEFIX Unicode X —HTHELNZ DD EEUTTH, Zhik 4sCIT 757
o TEBETEE T, LOCALE 7 7 Z7HMELN T WS K HHFEOHEFUIHEDO R 7 — LI Xk > TIREZI L
%9, Python OXXFHNV 77 OHEHMED I, SCFHIHEFHHF T, \b 1388 (backspace) XF % &K
LET,

XTI v FLETH, ZADHFEDOREIRE THEW L ZDATT, 2% D r'py\B' |& 'python'
C'py3' s 'py2' Wy FLETA 'py' . 'py.' L & 'py!! KIET Yy FLEEAL \BIE\b DB &
5 ¥RMTC. Unicode 28X — V2B % HFEFIE Unicode HEFB I U7 Y X —Ra 7 TTH, Zhik
ASCIT 75 7 %flio TEBTE RS, LOCALE 7 7 7O TV 34 5 HEEDERIZBED v 7 — 1
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\d

\D

\s

\S

\w

\W

\Z

o THREENE T,

Unicode (str) /A2 —>Tl&: EE® Unicode 10 #EHF (Unicode XF¥A 73V [Nd]) iZ¥ v FLF T,
T [0-9] L2 OMBROBTEEAE T, ASCII 77 ZHflibhTW37%5 [0-9] DAY Y
FLET,

8 Ew b (bytes) NZ—>TlE: (EED 10 EEFIC~ v FLET. ZAUE [0-9] L E(liTT,

10 EBFTHRWEEDOLFIIYyFLET, 2 \d DTS, ASCIT 77 7Mbb Tnws ks Z
E [C0-9] & EfMIcZ b £T,

Unicode (str) /NZ—>Tl&: Unicode ZZHXF (ZAUF [ \t\n\r\f\v] ZoOfhZ { 0¥, FlZI1FZ <
DEBICBIZZART T 7 4 HAITERINS ) — TV =T AR—ABREEEFAET) vy FLE
Fo ASCIT 7 2 7HMEONTVS %5, [ \t\n\r\f\v] DAYy FLE T,

8 Ew b (bytes) N2—>Tld: ASCH XFt v P TZEAXFERAREINEIXFII®yFLET, ZHiX
[ \t\n\r\f\v] 2FEMTI,

EUHNF TR RMEEDOXFIIY Yy F LET, ZHE \s ODRINTT, 4SCIT 75 7HfEbhTWnwais
ZAUuX [ \t\n\r\f\v] & Effiickb 3,

Unicode (str) /X2 —>Tld: Unicode HEEXFICv v FLET, ZHEHHW 2 SETHBEO KD
IBIFLALDE, HFE. BROT VY R—Ra7k2EARE T, ASCII 77 7DfEbI TV 5,
[a-zA-Z0-9_] DA~y FLET,

8 Ew b (bytes) /N —>TlE: ASCII XFty FCHEHMFLRAINZLFICTyFLET, Zhid
[a-zA-Z0-9_1 2 ZffiTF, LOCALE 7 7H™MELITWE RS, BfEDOR T — L THEREF Rixxh
ANEBIUO 7 VR —2a7 Iy FLET,

HEXFTRERWVEEREDOXLFIIyF LET, ZHUE \w DRMNTT, ASCITI 77 7 bR T\ 5,
T [Ca-zA-Z0-9 1 &Mz b 9, LOCALE 75 7Mbb TW\WA% 56, BHEEO Oy — L OBFE
THT7 VA =27 THIROLFRIIyFLET,

XFHNORBETOAY Y FLET,

Python XF4V 7 5L THR— FENTWBIEEL 2, —FDIFL AL HIERKRHEAA—FTRHINET

\a \b \f \n
\N \r \t \u
\U \v \x A\
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(\b IZHFEDHEA LR TOIIfEbN, XFI FAHFTDA " %R (backspace)” XFEEKRT 2 Z 2 ITHERL TKL
EEW, )

\u'. '"\U' BXY® '"\N' =27 —7F>—% > R&. Unicode $Z — Y HNTOARBMEINE T, N1 MITIE
F—kb%3, ASCII XFDITR7 — T TARHD D DITRFRMES 2D FTHEINTWT, =7— LTHbh
N

SHEZRFr—TEROENFHRTOAEEITNE T, ZORIIDHTN 0 TH2h, F00 3HD 8 ERTHE15
. PR S HEZ R — T BRI E T, 25 TRITNE. 2RIV —TBRTT, XFHNV TV TlE, 8
L2 — 3070 3 HETT,

N=Pay 33 TEHE: \u' &t '"\U' LRF =T =7 Y ZRBMENE L
Ne—Uay 3.6 TLEE: '\' ¥ ASCII TEPBRBERADITRAY — AL 5 —12h D £5,

N—Y g 3.8 TEHE: '\N{name}' TR 7 —F>—F VAPBMENZE L, XFHYFILTE,. RELD
Unicode XFIZEM SN E T, (' \N{EM DASH}' %Y

6.2.2 E2a—J)LaA>T>Y

CDEY 2 —MEWL OO, B HINEEELE T, 20 BWL OB IE. a v 4 VIFAERE
WP ERZDEEREEEDORXY v FEBHZIC LD T, EHlZDDERIFLALED T A r— a VIEE
WZa v A AFAEREFENE T,

N—=Tary 3.6 TEE: 77 7ERKI. enum. IntFlag DY 77 5 AT 5 RegexFlag DA Y AR VAWK D ¥
L7z,

re.compile(pattern, flags=0)
FHREBBHEAAZ V% FRRIA TSI b icar 4L, LTIRIBRS match() . search() F DA
DAYy FEFoTvyF U I EE5ICLET,

ROEHNE flags DEEIEET A2 I TMHTEE T, HEIUTOERDOS BEEEDODDE, By MHA]
OR ( | {#HEF) THABDELDDTT,

=R

prog = re.compile(pattern)

result = prog.match(string)

F. AT eRETY

result = re.match(pattern, string)

B, re.compile() Zffiv, MROEMRIA 7P 27 b 2RELTHEANAT2I1E50, —2D 70 F A
TZORBZMMED S & 2IZFRIYTT,
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FR: re.compile() REI 2 —LLNLDY v FVIEBICEINZRITONRE —1da Vo4 LA
DHLDNF v v a2ENBHDT, —ERIEHRKRHZD L ULMEDRNT0 7S A TIRIEREZR 22> L
THIREEIHY FH A

re.A

re.ASCII
\w. \W. \b.\B.\d. \D. \s. BXUK\SIZ. 5E82% Unicode ¥ v F > 7 Tid# < ASCI [RE~ v
Fr 7 E{TOEET, 24U Unicode XX =Y TDAEMDBH D, N4 M Z— Y TIIEHINE T,
A4 757D (7a) ITHEL I,
BHEHED =D, re.U 772 (L[FAFED re.UNICODE B L NHIDAATHHT S (70)) EELTFEL
%9723, Python 3 TRIXFH D~ v FHF 7 #+ /L }T Unicode (£ L T N4 FHITIE Unicode ¥ v F ¥
TR Z L) RO TIHETT,

re.DEBUG
AVRANBEARBUCET 27Ny JERERRLET, HET A7 4 075 7EHD FERA,

re.I

re.IGNORECASE
KT - ILFRER LW v F U 72 T0ET; [A-2] O K5 RIEMRRIUI/NCFI Yy FLET,
re.ASCII 77 7%, JE ASCIIL = v FEMELINTOWRWRD, (24 1XvyF35X57%) B2
7% Unicode ¥ v F ¥ 7 b HIMTT, re. LOCALE 7 5 7 b —fEIEDLATWRWIRD, BfEO 17— h
D77 TDOMPEEETZZEDHDERA AVTAVT7F 7D (71) ITHHELET,

Unicode X% — ¥ [a-z] ¥7:1% [A-Z] 2% IGNORECASE 72 7' db¥Tfibht %, 52 ® ASCII X
FITMA T 4 DIE ASCIT 32F "1’ (U40130, Latin capital letter T with dot above) . "' (U+0131, Latin
small letter dotless i) « I’ (U+017F, Latin small letter long s) 3B k& 'K’ (U+212A, Kelvin sign) IZ
XY FTHILWRFER LTI, ASCIT 7 7 7HEOLNTVE R 6, XF 2 726 2 BLU A’ 2256
LI DATYFLET,

re.L

re.LOCALE
\w. \W.\b \BBLUOKXF - MNFEEFI LWy F 7%, BEORT —MKEFESEET, 7
TN OfFHAREETES, —EIZ—20 " L” LAHFAT, 8 By b s — L TL2ERrZVDT,
CDT7 I 7%MS 3 HEREEI N EE A, Python 3 128 T Unicode (str) »$% — > Tl Unicode ¥ v
FUTRBT 7 AN PTITIAEMIENATVT, B2 7252kt d, A1 V742 7570
(?L) WHHEL T,

N— g 3.6 TEH: re. LOCALE 13N4 FHIREX —IZDAF X, re. ASCIT ¥ H#aTIZH b THA,

N—Ta 3.7 CEHE: re. LOCALE 75 7WH >3V A IVEALEREBERA T 27 Mda v 4 LD
Oy —WREFELRSEDE L, vy F U IROonsr—LOARY Yy F U 7OMBIEEL £,
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re.

re .MULTILINE

re.

FESNTVR L, NE—UF ' IEFHIDRET, BLOBITOXE (RLUTOER) T, vvFL
F9, ZLTARR=—VXF '$" BXFIDORET, BLXUKITORE (FUITOER) T, vy FLET,
T7 AN RTIE, T ETFHORETOA, '$ BXFIHORRE XX FIHORRBOBAT (b LdHh
) DEAITTOATYFLET, A V74> 757D (tm) KHELET,

re.DOTALL

re.

CCURIRSCTE R BITREEDDH QAT y FEEET, 207 IR, L E BT IS
D DHoWHLFERYFLET, A VT4V 777D (78) ITHELET,

re.VERBOSE

D77 7IRIEMERZ. KX — v OB REIZRECOEIL, aX Y b EMAS 28T, REH &KL
MARTLETZLICLET, RX—VHOEAZ, XFIZVI7AHREHEEr, TRy =TI TV
BRONY TRAT 9 aDRIZHDELEL x7( (71 R (7P<...> DS R =7 HERWTEEINE
To BITVXFI IARTHOIRT =T ENTOVROANAY IR Ty aDBETHRV # 2BLRH, —
BEDEDELS7 # POITRETOETOLFIXEHINE T,

DD, 10 #EHFICY v F T2 Pl DIODIEMERA 7Y = 7 Md. HEEICEMTF:

v
I

re.compile(r"""\d + # the integral part

\. # the decimal point

\d * # some fractional digits""", re.X)
b = re.compile(r"\d+\.\d*")

AT A4 757D (?7x) WKHHELET,

re.search(pattern, string, flags=0)

string ZEZT L. IERRH pattern B~y FREC IR IBPIDEMEHEL T, W32 IvFATox
Ik BIRLET, XFFHNIRARR =7 v FF 25T 4UE None ZIRLE T, ZAUIXFFIDE
IHOTRX 0Dy FERDITZ2DLIEELRSZ ZLICHERLTLEX W,

re.match (pattern, string, flags=0)

string DFEHET 0 HU EDXFMIEREIR pattern I v F UL, WNET 2 IvFATI Ik iR
LET, XFFNBRE—=2ZvyF LERTIUE None ZIRLET, ZHERX 0D~y FridBRsz e
WHEELTTEW,

MULTILINE E— RIZBWTD, re.match() ZBITORIET v FT25DTIERL, XFHDFRIETDA
RYFTBRILIHFEELTLEI N,

string PO Y ZTTHy FEELVWERL, DD search () Zfio TLIZE W (search() vs. match()
BB TLEE W),
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re.fullmatch(pattern, string, flags=0)

string EERPIEHRI pattern 1T~y F 5286, MbT2 IvFATO I BRLET, XFHDR
R—=Ze vy FLEVWAEDS None ZIRLET, ZHUEIRZ 0 DXy FRIERRZ Z2ITHERELTRFE W,

N— g v 3.4 TEM.

re.split (pattern, string, mazsplit=0, flags=0)

string %, B L7 pattern THEIL £F, pattern FTHF ¥ 7F v OAFMHEDLH TVIUE, SZ—>
FOETDIN—TDTFAIDHBROV A MD—F e L TGREINE T, mazsplit 5 0 ThRiFIUX, 2E|
WK mazsplit BEHEZ D, B OXFHNIY A P OREERL 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)
[Iol’ |3|, |91]

LR —RPCF Y TF X TN —TRHYD ., ZBXTHNDREIIS v F 55745, MRIFZETHITIHE
DET, LI ENFINDOREICHBFEAET,

>>> re.split(r' (\W+)', '...words, words...')

e, '...', 'words', ', ', 'words', '...', '']

Z5LT, MROVZMZBWT, XL —XOMRERIIFIFCHNNA > 7y 7 RIZ/RO» D 3,

NRE—=UADZLET v FIE, ERIOZEY v FIBHEL TWRWVWE 2OALTIIETEIL 3,

>>> re.split(r'\b', 'Words, words, words.')

['', 'Words', ', ', 'words', ', ', 'words', '.']

>>> re.split(r'\W+', '...words...')

[I| L} IWI Iol lrl ldl lsl L} ll]

>>> re.split(r' (\Ww*)', '...words...')

[li, l...l, Il’ll’ lwl, ll’lol’ll, lrl, Il’ldl’ ll, ISI, I...l’ll, ll’ ll]

N—=Yay 3.1 TEH: 7> a>D flags 5IBBIMENE Lz,

N=Tav TLEH: ZBXFHNCT vy F LI B3RE—TOREZHR—FFT3LE512RDE L,

re.findall (pattern, string, flags=0)

string D pattern IZ X2 RTOEBE LRV Yy T2, XFFOV AP LTRLE T, string 35D 5
GAEEZIN. vy FIRAOP - LIETREINE T, RX—YHIZ 1 DD LD V—=TnHiE. F1r—
TDYVRAIERLET, $EX=VIEBDOIN—=TRHIUEX T NADY X M) 5, 2~ v FIFHERIC
BENET,
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N—=Tay 3.7 TEHE: TRV Yy FHHDET Yy FOEBEPOHRDOENE LIITRD F L,

re.finditer (pattern, string, flags=0)

string FOIEMERIR pattern DERE LBV vy FLTCWKES Iy FATITI b % yield §% 1 7L —
R ERUET, string lZEDPSENEBIN, vy FIERODLoLIETRENE T, E~y FIIERICE
FhET,

N—=ay 37 TEE: BTRWYy FOFIOREY Yy FOERP LMD LML X5ITRD E L,

re.sub(pattern, repl, string, count=0, flags=0)

string FICHER T 2D EDEBE LR pattern Z B repl TEETE e THOLNDIXFHERL F
Fo NR=VBRODPLIRVEGE, string BDZDFEFRINET, repl 1 EXXFINEIIEBTT, repl 23
XFHNDOEGEE, ZOFHDRTONY IR Ty ¥ a T A7 —7PUEEINE T, \n ld 1 DOBITLFICE
B \r 3x vV v PV -V BN, BRETT, ASCII XFDITRYT —FTRHD D DITFFEE
572D FHEINTVWT, T7— LTHIbhE T, ZHLUND \& DL S BRIMD LR — 73K EI N
E3, \6 DXIREABIRII, RX—CDINV—T 6 B~y F LIS XFITERINET, filE:

>>> re.sub(r'def\s+([a-zA-Z_] [a-zA-Z_0-9]1*)\s*\(\s*\):',
r'static PyObject*\npy_\1(void)\n{',

L. 'def myfunc():')

'static PyObject*\npy_myfunc(void)\n{'

repl BSEABTHIIX, ZITEERL W pattern PHBRT 2720 BECHEINE T, ZOBEEEE—DD
RYFFTTU b 582D, BESCFIIZRLE T, HlzX:

>>> 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'

NE—VF XFHTY NZ—2FTOx I F THHOERA,

F 7> a VI count IR L 728K — 2B T 2RADEE TS, count IXIEEERETT, BIEIHh
200756, HRLEESTHERINE T, SX—UADZET Yy FIFHIDZEY v FIHEL Thine =
DABELEXNZ DT, sub('x*x', '-', 'abxd') & '-a-b--d-' ZIRL %7,

XFHNE repl 5I¥TIE. ETHBRNELFIRA T —FRB I SIITMZ T, \g<name> & (?P<name>...)
WX TER S NIz name WS HHTD IV —Thi< v F LB 3CEF 2 fv, \g<number> IMTIGT % 27
N—TESZHNET, XoT \g<2> 13 \2 LHEMTITH, \g<2>0 DX RBEHUTBVWTHERICRD %
HhAo \20 1d, 7 —7 20 NOZRE LTHREN, 71 —7 2 NDOBHITY T 7 AF 10" 23Tz
DL LTIIMREINER A, BASM \g<0> BIEHRI L v v F LTI EARTEZEDOD £9,

N=Par 31 TEHE: AT a0 flags 5EBMENE L
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N—=Tar 35 TEHE: Xy FLEPoIN—TBEFINCEBEERZOoNE T,

N—Ta v 3.6 TEHE: pattern FIZ '\' & ASCII XFSRIZKRHMDIATr —FBHbE, =712k
Dij—o

N—=a ¥y 3.7 TEHE: repl FIT '\' & ASCII XFE»PLREIKRHDIAr =T33, T7—I1T”D
9,

N—=Ta v 37 TEHE: RX—UANDZEXy FRATDETRNTy FITHEEL TV L ZEZRZ SN
x93,

re.subn(pattern, repl, string, count=0, flags=0)
sub() R CEEZITVE T, X7V (new_string. number_of_subs_made) ZRL ¥,

N—Yay 31 TEHE: A7 3 >0 flags 3B MENE Lz,
N—Tay 35 TLEHE: xvF LI — 3BT ICE XTI ONET,

re.escape (pattern)
pattern FORFHRXFr T AT =T LET, ZHRIERREAX X XFEEAD REEDY 7 7 VXFHNC
< v F LIWRHIERNIT S,

>>> print(re.escape('http://www.python.org'))
http://www\.python\.org

>>> legal_chars = string.ascii_lowercase + string.digits + "!#$/& ' *+-."_~[~:"
>>> print('[/s]+' 7, re.escape(legal_chars))
[abcdefghijklmnopqrstuvwxyz0123456789 I \#\$/\& ' \*\+\-\.\"_"\[\~:]+

>>> operators = ['+', '=', "', '/', 'sx']
>>> print('|'.join(map(re.escape, sorted(operators, reverse=True))))

ARSIACARACACIAN

OB, NV T ATy aDAEIRT =TT BENE sub() BIXU subn() 1B 3 BEECFHNAH
bIUTIERD FRA, HIZIZ:

>>> 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—=Yary 33 TEE: "' XFVPIRT =TI E L,

N—=ary 37 TEHE: ERRBATHINGZEREZFHONTRIVBIRAr—73hEd, R LT, "1
||||\ I%l‘ |||||\ |,|\ |/|\ |:|\ |;|‘ |<|\ |=|\ |>|\ |©|\ Z nsn Cizéc;;*@ixb—__7°éﬂ§_ﬁ—/uo

re.purge ()
ERER* Yy v 222707 0L%79,
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exception re.error(msg, pattern=None, pos=None)

Z Z OB WF NPT XN SCFHIBERN IR IERERBI TR (B FEIRNT R o Twawn) & &,
FlFar i evy F U T OBICEOMBZA SOOI T —HRAE LGRS B0 TF, XF
AR =2 ey FF2ETHBHRTH, ZREL T —TREDHD EEA, TI7—A VARV RARZIE. RD
KO 7BMOEERD D £5,

msg
T+—=<vy FENTVWEVWLT —X vt —ITT,

pattern

ERARBRO 2 =TT,

pos
pattern O VXA SRR LU IZGFTDA > F v 7 A TF (None DEEDHD £7),

lineno

pos WFIBT 21T TF (None DHFEDHD 7).

colno

pos WFIBT 25| TF (None DFEDHD 7).

N—=Ya Yy 3.5 TEH: BiNoEEMEMXNE L,

6.2.3 ERKRFEAF Tk

AV RAVEAERERA 7Y 27 MU TOXY v FeEEZ Y R—F LT

Pattern.search(string[, pos[, endpos] ])

string ZZEB L. TOIERKEDN Yy F2AE L SR IRMOGMEZHEL T, MET2 IvF4AToxI b
ZIRLET, XFHNNCARE =< v FF 285057213 4UL None ZIBL %5, THEXFIINDO D 255
FITREN 0Dy FRROPoGELIZRLRS Z L ICEFERLTIEZ WY,

F T a vDEZLIR pos 1&. XFHNDOE LB LMD 0 EIEET B4 VT v 7 AT, 774V T
X0 TF, ZREXFINDRATA AL FERZEFA L TED D FHA, RE—VLF ' BARYDXFHD
FHrBITOER Ty FLETD, MREEZHGST 24 VT v 7 ATy F 35RO ERA,

F 7> a v DFIH endpos EXFHBE ZEFTHRREINGIDZHIBRL FF, XFHDEXD endpos XF
720l D LI BDT, pos 5 endpos - 1 DXFIINLUTEI~y FEERLET, endpos 23 pos
Ehy/hxwve, v FIIROPDERA, T THRINIE, rr 2V A VBALERREA 7Y =7 +
£ LT, rx.search(string, 0, 50) i& rx.search(string[:50], 0) &%ffiT73,

>>> pattern = re.compile("d")

>>> pattern.search("dog") # Match at tindexz O

<re.Match object; span=(0, 1), match='4d'>

>>> pattern.search("dog", 1) # No match; search doesn't include the "d"
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Pattern.match(stm'ng[, pos[, endpos] ])
string @ FtBE T 0 XFULDP ZDOERKRA L~y F 32256, MET5 IvFATOI bk BIBRLE
To XFHDBNRE =2y F LRITIUL None ZIRLET, ZHAWEEREZ 0D~y F L3RRS Z I
BLTLZEW,

F7ard pos BLU endpos 5IEUE search() XYV v RO D EELEKTT,

>>> 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 FO Y ZTTHVy F LWL, b DIT search () 2o TLZE W (search() vs. match()
BB TS0V,

Pattern.fullmatch(stm'ng[, pos[, endpos] ])
string B ZOEHRFICey F 5L, M2 IvFFTIOT I ZRLUET, XFHIBRZ—
W2y FLRITNUL None IRLET, ZHUIRZX 0 D7y FLIFRLZ Z 2 ICERLTLIZE W,

F T ard pos BEXU endpos 5IEUZ search() XY v KDDD LR UEKTT,

>>> 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 ¥ 3.4 THEM.
Pattern.split (string, maxsplit=0)

split () BT Z D a v A WEA R =2 25 D LRI TS,

Pa‘ctern.findall(s?fring[7 pos[7 endpos] ])
Findall Q) BIBUZZ DI Y A NVFEANRR = 2S5 DEPTOVETH, 7Y a vD pos BX U endpos
58T search() @ X5 ITHRHAFHEFHIRTE £,

Pattern.finditer(stm'ng[, pos[, endpos] ])
finditerO) BAICZ DI Y RANFARRX =V ZHS D PTVE TN, £ 7> 22D pos BLY
endpos 5I1#T search() DX S ITHRREHHZFHIRTE 3,

Pattern.sub (repl, string, count=0)

sub () BBUC ZDa Y A NFEARZ =V 2S5 DR T T,

Pattern.subn(repl, string, count=0)

subn() B Z DI v 4 NFEA AR =2 R FSDEE LTS,

Pattern.flags
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EHEHDO~ Y F 7757 T3, ZHUE compile) KEZBNT7 57, RE=VHD (7...) 1V
A 757, BEXUE— Unicode XFEHFE o 7= D UNICODE D & 5 REEERD 7 5 7 DHAEDLYE
T3,

Pattern.groups
NRE—VHRDF ¥ TF % IV —TDHTT,

Pattern.groupindex
(7P<id>) TERSINLHOWLZ L VAR v 7 IN—TH% IV —THESNGRT 2HETT, VRV v
I IN—=THRARR =P TEIMfEDNTORIFE. ZOREIRZETT,

Pattern.pattern
NRE—=VATI 27 PR AVSRANENTTED R =V SFF TS,

N—ar 3.7 TEHE: copy.copy() BE copy.deepcopy() #HR—+ T 2L DE LI, av 4L
BAERBHEA 727 V37 v o ThE e RAREINET,

6.24 RYyFATT TV b+

RYFF T2 FDT—IEIZEIZ True TS, match () BX Y search() 1~y FH72W\WE % None #iIRT
DT, ¥y F2hs0HME if XTHETZET,

match = re.search(pattern, string)
if match:

process(match)

XY FATI 2 FEIUTOXY vy FBXUEEZYR—FLTWET:

Match.expand (template)
T TV — M XFH template 12 sub () AV v RDITINY Z AT v a2 BIR{ToTH LN LFHE
BLUET, \n DX IBRITRT —AZ#EY)E BB SN, BIEGSIR (\1, \2) BXOHEIN SRTZR
(\g<1>, \g<name>) {IMIGT % Z NV —FTONFIZEIHREI N LT,

N—Tay 35 TEH: v F Lozl — X EXFI B EEI ONET,

Match.group([group], ])

ZORYFD1DOUEDHTIN—TZIRLET, 51805 1 DL ofERIZ 1 DOXFHITY, HED5IE
HBHIUI, FRIFFIBI I 1 HEO X I TT, 518 RIFIUR. groupl 1377 #L b T O (7 v F24F
MIREND) T, groupN BIEDY 0 726, MET 2R DEIZ~ v F L XXFHRETT, 1 B 99 T
B, AFEIMC X DHET 27N —F12~ v FFT2XFINTE, JN—THBENATH 2088 —RTE
EHININ—TOEE D RE2FNI IndezError BINDPEHEINE T, HEITNV—T P REX=VD< v
F LD 07T EETN TN D25, MET 2RI None T, H2 7NV — T 0% — v DK< v
FLEHTICEETNATVWERS, BEDOY Yy FIREINET,
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>>> m = re.match(r"(\w+) (\w+)", "Isaac Newton, physicist")
>>> m.group(0) # The entire match

'Isaac Newton'

>>> m.group(1) # The first parenthestized subgroup.
'Isaac'

>>> m.group(2) # The second parenthesized subgroup.
'Newton'

>>> m.group(l, 2) # Multiple arguments give us a tuple.
('Isaac', 'Newton')

IEHEIED (7P<name>...) WX EMES 72 5. groupN 5IEIE I N —THTION—TE2EANT 2 XFFHNITD
g A, XFIEIRPARE = FTIN—TZe LTEOATOWRITIUR, IndexError A EH X
nEJ,

M7 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'

HHINE N —TRBA Ty 7 ATHBRTEES:

>>> m.group(1)
'Malcolm'
>>> m.group(2)
'Reynolds'

HHIN—THERE~ Yy F T2, ZOREBEDSR Y FICDAT 7L ATEET:

>>> m = re.match(r"(..)+", "alb2c3") # Matches 3 times.
>>> m.group(1) # Returns only the last match.
|C3|

Match.__getitem__(g)

ZhUE m.group(g) YRAIFETT, ZNTy FOMBID I N — FIflHICT 7 A 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—Ya v 3.6 TEN.
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Match.groups (default=None)

ZORYFD, 1 DERR=—VHFDIN—THET, EBTCOFTIN—T2ELRTINVERLET, default
I~y FIBR LB o V=T IfEibNE S, 77 4L Tl None TT,

Bl 213

>>> m = re.match(r" (\d+)\.(\d+)", "24.1632")
>>> m.groups ()
('24', '1632'")

PENBIOZOROETEA T ailTde, ETOIN=TBy FIEBRT LR FRA, £
Vo T V=71 default 5IBD G Z H5HRWERD 77 4L b T None I D ¥3,

>>> 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)

IOV FD, BTO AFRE VTNV —T2E80, V77NV —T% X - THHELZRLE T, default
SlEGE~ v FICBER Lo 727 V=1L E T, 77 4L M None TF, BlZIZ:

>>> 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 W< v F LA XFHNDOHEEE RBDOA VT v IV RERLUE T, group i ET 74V FTO (v T
LB FHNRIR e WS EIR) T, group BFIEL THOX Yy FIEBFLG L TV o745 -1 &R
LET, Yo FATVz7bme, 9o FRFGLEIV-T g i LT, Z—7 g B~vF L7E7n
XFF| (m.group(g) LFEHMTT) IUTO@ED TS

m.string[m.start(g):m.end(g)]

group BEXFFNC~ v F LTV S m.start (group) (¥ m.end(group) ¥ FL K2 ZLICHERELT
T&EW, HlZIE. m = re.search('b(c?)', 'cba') €3 5¥. m.start(0) !¥ 1 T. m.end(0) X 2 T,
m.start(1) ¥ m.end(1) 1Z2 322 TH D, m.start(2) & IndezError HINEFEL T T,

X =)L 7 RLAD S remove this ZHLY & < Hil:

>>> email = "tonyQ@tiremove_thisger.net"

>>> m = re.search("remove_this", email)

(RDR=I12%i )
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(AIDR=I 25 DfE X))

>>> emaill[:m.start()] + email[m.end():]

'tonyQtiger.net'

Match.span( [group] )
<y F miZOWVWT, 2 7))L (m.start(group), m.end(group)) ZRLE T, group 5~ v FITHFS L
TWRFIUE, ZhiE (-1, -1) TS, group X7 7 4L+ TO0. vy FL2IKTT,

Match.pos
ERRWATITI b @ search() X match () IZHEE Nz pos DIETT, ZAUIERKRE T D v H
<~y FERELIED BMBEDLTIDA ¥ Ty 7 A TS,

Match.endpos
FERBBFEATI LI b D search() R match() WZIEEX NIz endpos DIETT, ZHFERRHEL Y
HENL EIFE TRV FIN DA ¥ Fy 7 A TT,

Match.lastindex
RRBREI Yy FLEF XY TF XY IN—TDOEYA VT v 7 ATT, EOITNV—=Tb R vy FLRITNI
None T, HlziX. FIR ()b . ((a)(®)) ® ((ab)) A 'ab' WA XN 2 ¥ lastindex == 1 ¥ X2
D, FAUXFFNC (2) (b) P X% & lastindex == 2 X2 D ¥,

Match.lastgroup
RRICS Yy FLEX ¥ TF ¥ IV —TDHAETTT, ZDTN—TIHRIHRN, EDIN—Tbel{ <y
F L TWRIFHUX None TS,

Match.re
DRV FA VAR RABLE L EET2 match() £721F search() XY v ROJET 2 ERTRB\EA T
~T9,

Match.string
match() % search() NEINIZFEHTT,

N—=Ta ¥ 3.7 TEHE: copy.copy() BXU copy.deepcopy() ZVR—+FT2X5RhDFEL, v FAT
Pz MIT NIV I THBIERRINET,

6.2.5 IERKRFDH

N7 DFESR

ZOPITIE, v FATI27 b EIDELLIFBRTEED1C, ZOMBBEEEFHHEL 3!

def displaymatch(match):
if match is None:
return None
return '<Match: , groups=/r>"' 7, (match.group(), match.groups())

166 £6E TFAMUEY—-EX




The Python Library Reference, 'J1J—X 3.8.19

BRI R—=H =TT 82HFENTVIELET, LAY —DFHIE 5 XFOXFINT Lo TSN, Zh
ZROXFN 1 MDA —FE2RLET, 7a” ZT—X, 'k» @3F V7, 7q" 374 =277 BT v v 7, 7 &
100 ZLT 72" 556 "9 BZOHFDOH—F2RLET,

2o XXFHNBENLZFHTH 20 R 512 UTFTOX5ICTEET:

>>> valid = re.compile(r"~[a2-9tjqk] {5/$")

>>> displaymatch(valid.match("akt5q")) # Valid.
"<Match: 'aktbq', groups=()>"

>>> displaymatch(valid.match("akt5e")) # Invalid.
>>> displaymatch(valid.match("akt")) # Invalid.
>>> displaymatch(valid.match("727ak")) # Valid.
"<Match: '727ak', groups=()>"

BREDTFAL, "727ak" . 1IR7, TROLBFACHED 2 MO —FEEAE T, EREH TN Y F T 31243,
ZDESRXBIBIREMFEZ LI

>>> 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',)>"

RZWZBOTOVBDNREDH— RPHFARZIZIE, 20X FATI2 I D group() XYy REHZET

>>> pair = re.compile(r".*(.).*\1")
>>> pair.match("717ak") .group(1)
l7|

# 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".x(.).x\1", "718ak") .group(1)
AttributeError: 'NoneType' object has no attribute 'group'

>>> pair.match("354aa") .group(1)

'a!
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scanf() Z>Xal—+9%

Python IQIZFHED L Z A, scanf () ITHHE T2 D0H D 8 A, EHRRFUI AN, scanf() D7 +—~<7 v
FXFHNEDRATTH, METH DD E T, UTORIZ, scanf) D7+ —~< v b =7 Y EHEHROBB
X ZOMEATIFER L FE T,

scanf () b—2 > | IERKR

%he .

AT .{5}

%d [-+]7\d+

he, hE, ht, %he [-+12(\d+(\.\d*) 7|\ .\d+) ([eE] [-+]?\d+)?
%i [-+17(0[xX] [\dA-Fa-f]+|0[0-7]*|\d+)

ho [(-+17[0-7]+

hs \S+

hu \d+

hx, BX [-+]7(0[xX])?[\dA-Fa-£f]+

PUFD & 523 F5NHh 6 7 7 4 M4 e B i3 5121

/usr/sbin/sendmail - O errors, 4 warnings

MTFD&S1Z scanf() 74—~y bE2fEXET

%s - %d errors, ’d warnings

M2 EHRIUEZ S5 TY

(\S+) - (\d+) errors, (\d+) warnings

search() vs. match()

Python I IEMERIHN—2D 2 DDRL 2 HAWZE. XFHDEBETDAD~Y v F 2 MRS 5 re.match()
BIU XFHHOMBIZr DL T~y F2MRT 5 re.search () (20D Perl TOT 7 4L M DZEFHTT)
ZRMELTVET,

I Z 4
>>> re.match("c", "abcdef") # No match
>>> re.search("c", "abcdef") # Match

<re.Match object; span=(2, 3), match='c'>

'UTHRE BIEREREE search () T - T, vy FEXFHNDHLETOAICHIBTE 3!
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>>> re.match("c", "abcdef") # No match
>>> re.search(""c", "abcdef") # No match
>>> re.search(""a", "abcdef") # Match

<re.Match object; span=(0, 1), match='a'>

7272 L. MULTILINE € — FIZBWT match() WXFHDHRETDA~Y Yy F L, '~ THEDEHRIHT
search() S ¥ BITOHETY Y FTAZILIWXHEELTLEI 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'>

BERZES

split O IFEINTNRR =TI ERELTYRMILET, ZOXY v Pk, 7F R b7 —2%7— X4
BICEH LT, @A T L. UTOFITHEET 2 BERIEMRD & 512 Python THRELZD LT T3
DT, IR B E T,

BONC, ANERLET, BHE., CRE 77 AAMDBLDANCRBTLED, 22TE. 3EFIHFOER L L
%9,

>>> 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"""

FHEBIZ 1 22U EOBATTRUI SN TVWE T, FFTEXFHNEEML T, ZTTRVWEITZEBE T2 VA M
LEJ:

>>> 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']

ZLTHEEHZ, 77 =AM —A4, 7R br—254, EiEks, BCHEIL TV A MILET, 7K —2T
HBHEALFIIFECDEENSDT, split() O maxsplit 5IEEMHVET:

>>> [re.split(":? ", entry, 3) for entry in entries]
[['Ross', 'McFluff',6 '834.345.1254', '155 Elm Street'],
['Ronald', 'Heathmore', '892.345.3428', '436 Finley Avenue'],

(RDR=I12HiL)
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(AIDR=I 5 DREE)

['Frank', 'Burger', '925.541.7625', '662 South Dogwood Way'],
['Heather', 'Albrecht', '548.326.4584', '919 Park Place']]

ZD 7 REX—VIETA X —LDORDAT IRy F LT, BEEROV A MCHTIRZVWESIILE T,
maxsplit % 4 XTI KEFS LA MY - 2o HITExT:

>>> [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+ X OME

sub() BHHETZ2ERR -2 XFHT, $REZEMOBRDETEERIET, ZOFTETFA e THE] ¢
ZEEEDLET sub() 25> ZAEEBEL T, BEERMIE, XHFOZHEEIIOWT, BRI REDXFE
R RTOXFER S VALK VBEZ £ T

>>> 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(O) EHRPIDNRE = ZDAT Y FLEITH, findall O FHHTZ 2TD NEx—ViZvvFLET, i
ZE FAX=DH2TFAPOETORFEAZZAOF0wiRS, UTDOLSIZ findall ) 2R ETS:

>>> text = "He was carefully disguised but captured quickly by police."
>>> re.findall(r"\w+ly", text)
['carefully', 'quickly']
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2TOEIALEDUEZRDITS

RE—VDETDI Y FIZONWT, ¥y FLETFA NI EDIERPSHER S, XFHTRERL IvyF4Tox
Ik BRY finditer() BMEFTT, BOHNH VT, 74 X—H57F A O TOEIFE HLUVZDMUE
RO T0RE LTD XS finditer() 2R ET:

>>> text = "He was carefully disguised but captured quickly by police."
>>> for m in re.finditer(r"\w+ly", text):

print (' - : " % (m.start(), m.end(), m.group(0)))
07-16: carefully
40-47: quickly

Raw XF55E&

Raw XFFIGEIE (r'text") TIEMEHRE F L IR TET, Zhr R, EREHFONY 7259 >
("\") ALY 72Ty aZfiBLTTRAT =7 LARTNUIRD FHA, HIZE UTD 21T70a—Fik
FERERICE AT 3

>>> re.match(z"\W(C.)\1\w", " ££f ")

<re.Match object; span=(0, 4), match=' ff '>
>>> re.match("\\WC.)\\I\\w", " ff ")
<re.Match object; span=(0, 4), match=' ff '>

VFINDNY I ATy yallRy FEELVEL, ERREPTRIIRAS -7 52080 HD %5, Raw XF
FIRCIE TR, r"\\" 127 D 9, Raw XFHIREEZ VRV E, "\\\\" & L Tid%563, UToa— R
FERER ST T 9

>>> re.match(r"\\", r"\\")
<re.Match object; span=(0, 1), match='\\'>
>>> re.match("\\\\", r"\\")
<re.Match object; span=(0, 1), match='\\'>

b=+ 1H5Z2EL

=2 F AR v F BTN B, XFOTV—=TIZH 7V T LET, ZRUIar 4594 v &
TV REEL S ZTHRIULOHE BT,

TEALNDATIVIZERRHETHEEINE T, ZOFETIE, Zhisr2—DoDv AKX —EHREFNHEES L, v v
FOEHIZOWTAL—FLET:

from typing import NamedTuple

import re

class Token(NamedTuple):

(RDR=I1ZHE <)
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(AIDR=I 5 DREE)

def tokenize(code):
keywords = {'IF', 'THEN', 'ENDIF', 'FOR', 'NEXT', 'GOSUB', 'RETURN'}
token_specification = [
('NUMBER', r'\d+(\.\d*)?'), # Integer or decimal number
('ASSIGN', r':='), # Assignment operator
('END', r';'), # Statement terminator
('ID', r'[A-Za-z]+"), # Identifiers
(rop', r' [+\-*/1"), # Arithmetic operators
('NEWLINE', r'\n'), # Line endings
('SKIP', r'[ \tl+"), # Skip over spaces and tabs
('MISMATCH', r'."'), # Any other character
1
tok_regex = '['.join('(7P</s>//s)' 7, pair for pair in token_specification)
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 = '''

type: str

value: str

line: int

column: int

IF quantity THEN

total := total + price * quantity;

tax := price * 0.05;

ENDIF;

for token in tokenize(statements):

print (token)

172

£6E TFAMUEY—-EX




The Python Library Reference, 'J1J—X 3.8.19

D= FAFIEATOHNEERL £

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='x', 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='*', 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)

6.3 difflib -—- Z9DEHEZEITS

Y —23d—R: Lib/difflib.py

COEY2—WE, ¥—F Y RAZHET 272000 5 APRMBERELTVET, FIZIE 77 A VDESZFHE
LT. #h%z HTML % context diff, unified diff Z¥ WA WA R T+ —~<v hTHNIT 272012, ZOET 2 —
NEFIFATEES, 74127 bPURT 7 AVBERHIRT 27-0121&, fileemp B 2 — A HBRL TLZEW,

class difflib.SequenceMatcher

FWMMEDOH 2275 AT, Z2DY—F Y ADEHEN /Ny amE RATHIUL, COROEEE G —
A HAEET S, AR 7T ) X A0%, 1980 EROEFICHEK X Nz Ratcliff ¥ Obershelp 12
X275 a RV IRR—YyF I L RIFEIHDT N T ADY) XLLFEIPSHIBNT WS,
RESTTNITYXLTT, ZOFEZIFE "junk” BREZEERVERORVAEWVICEE L2~ v 72
FTIETY, TIT. "junk” BRI, ZHTRELARED, BEREZFRLRVERZDZ L TT, (junk 20
3 2D, Ratcliff ¥ Obershelp D713V X LTEBMENALRTTS, ) 2OEZHIZ. vy FHOEL
WKHHET 2> — 7 Y AOWRICH L THRMNCHTIZDONE T, ZOHETREREER/NMNCTE -7
2EFRFRAN, ABOHPSAT NELWEL ) vy FT2EABHD T,

RITER: HAMWA Ratcliff-Obershelp 743V X 20k, REOHAH 3T, PAFET 2R LD 5,
SequenceMatcher A 7Y =7 b TIE, BREDST — T 2 k., HFHEIXEKEN S > —F v 2AHICHEICH
NBZBEZEBUTIERICPR I LAKFL TV E T, REOEAIIMRERICR D 3,
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BE#) junk Ea—YXT v Y: SequenceMatcher &, ¥ —7 Y ADFRHEDEFZ HEIIZ junk £ LT
WO a2a—VRT4 v 7Y R=FLTVET, ZOLa—VRT 1 v 7iF BEERENS -7 AW
BN 0EBAET. HIEROEEED (RO DDIFHVWT) GfTo—r 20 1% DlEickD,
FOT—rUAM 200 BEL LS, ZOEFEIR "popular” THBHDL L TY—2 3N, ¥—F Y AD
<~y FYIZOENP S junk & LTHRDLNE T, ZDa—YRT 4 v 7id, SequenceMatcher DIERK
FFIZ autojunk /XT X X% False ICRET 2 Z L THIMELTE E 3,

N— a ¥ 3.2 TBM: autojunk /87 X —&,

class difflib.Differ

TXAMIDOREZY =T VAR T 27 7ATT, APl L DTE 220 %2E L £3, Differ 7
7 A% SequenceMatcher 7 7 AZFMALT, fihbRh3>—r Yy 2EHELEZD, (1EF) A—DITHD
XFRHE LD LET,

Differ 72 AT X 2ETDEITIE. 2 XFOaA—FTHED T

d—F | Bk

- TS —r Y21 IZDOAFET S

+ IS =7 VA 2ICDAFHET 3

v TG DS — 4 v A TH—

re ! TEIASIY =T Y ADELE LIZHFEL R

P TR BT, ITHND Y ZICERMFETINICERZAIT LS L LET, 20T, Ahahs—
TUVADEELIZHBFELERA, P—F VAR IXFR2E0L e &, ZNHDTIHRIL OS5 Wb DIz
BZEeBHHET,

class difflib.HtmlDiff

DI IAE, ZOoDT XA MeEAIHRTHEBEFRRL, 1785 2 WIHTHOLEE S ZHRIAZRRT 2 X5
% HTML 7 =7V (£33 7 =7 VD Ao 75ER7% HTML 7 7 A V) 2T 57DV ET, 7—
TVEEREDE—R, aVFTFAMEDTE—FOWTNTHERTEE T,

DIV FZADAVA I 7 REFULTDE IR oTVWET:

__init__(tabsize=8, wrapcolumn=None, linejunk=None, charjunk=IS _CHARACTER_JUNK)
HtmlDiff DA Y AR A2 WL L £5,

tabsize 13A 7> a v DF—T—R5[T. 77X by TIREEELET, 77418 8 T,

wrapcolumn 34 7> a > DF—V— K5 T, 7FAMEMORIT DI LREIRELE T, T 741
& None THIDIRL ZITVWEE A,

linejunk B L charjunk ¥4 7> a > DF =V — F5[ET, ndiff (O (HtmlDiff 132 OB ZE -
TEADTHFAMDES% HTML THERLET) KEINET, ZhPho5 o7 7 + v MEB &
CHINE ndiffO O FFa Xy FEBHLTEE 0,
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UTDXY v K23 public IZ72 5 TWVWE T

make_file(fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5, %

charset="utf-8")
fromlines & tolines (NI NDHBXFHNDY R ) ZHELL, 1T 3TN O E SR L R S iz

72T DA - 7RKEFi257%ER7% HTML 7 7 A VESCFHITIEL %9,

fromdesc BEU todesc \$A4 T2 arDF—v— 5T, EXRRT—TINVIBIF B ZNENED
Tow BT 7 ANDAT LDONy RZRBZXFHZIEELET (WITNd T 7 40 MEIZZEFF
T3 )

context B XU numlines I3 bIZA TS a v DF—T— F5TF, contert % True IZF 5V
TEFANEDERTRL, 774V D False IZT B ETEERT 7 A NERERRNLUET, numlines D
77 4V MHEIX 5 T, context 7% True DIFA. numlines (TRFAF D DAIRICH 23> T F A MTD
BEHIE LU E T, context 23 False DIFAE. numlines 1 "next” LEFELPNINA =Y VI 275
JRRCEE T 2 G ROEEER D X DAIfTRICH 202 FH L £ 3 (€ aic L25E. "next”
NANR=Y 7 %M B e ZEIRDOMMERD T 7 U DI FEICRRENS K OITRDET),

AMR: fromdesc & todesc T AT —TENTVWIRWHTML & LTRIRENET, BEHTEIRVY —
AH 6D AN 2R T BBETITEINC TR — TSN BERETT,

N—a v 3.5 TEH: charset ¥—7— FEHFIEDEMENE L, HIML XEDTF 7+ +OD
NFESD 'IS0-8859-1" » 5 'utf-8' ICLHINFE L7z,

”

make_table (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5)

fromlines ¥ tolines (WFNHXFHIDY X ) ZHERL., THEIIMTHOLE R BFARRE N
T2 DA - 725827 HTML 77— 7V XFH TR L £ 3,

DAYy FOFIHEUZ. make_file() XYV v FOFHERLETT,

Tools/scripts/diff.py I ZDZ FAANDIAYY RS54 70y by FT, H0FE¥ENETHRIFD
BIEDB A > TWET,

difflib.context_diff (a, b, fromfile=", tofile=", fromfiledate=", tofiledate=", n=3, lineterm="\n’)

at b (XFEFDOYRN 2HEBL., 7 (EAERXOITE2EKT S DL —4%) %, context diff @
Zx—==<v M (UTF Mary7x2 e ) TRLET,

27X XA MERIR, ZEPD - ATICHIBEITZMATH 5. 287 FRRBTIETY, ZHEENE,
ZHH/EBERICPTITERLES, 227 F X+ (EEEFHIROT) OTHIE n THREL. 774V Mi
& 3 T9,

77 AL T, diff HIEAT (k4% 2 ——= Z2ELIT) BSUTHN ETHEREINE T, 10. I0Base.readlines ()

TIEBNTzATID io.I0Base.writelines() THH DITH L7z diff 12722 DT (RELH AL HTID
WA DBAT E D) . ZAUFERTT,

6.3.

difflib --- EFOHEZMITS 175



The Python Library Reference, 'J1J—X 3.8.19

FIRIZBATXF 2 FE 2R OATNIH L TR, HATHEITXFERMAML LW & 512 lineterm 5180z " %
ELTLIEXW,

2y 7 FAMERE @H. ANy X7 7 A VB EBRL 2R > TWET, ZOERIE. SEFEH fromfile,
tofile, fromfiledate, tofiledate TYEETZ ¥ 3, LERZIOENIZ, #EH. ISO 8601 7 +—~v v b TKRZX
NET, HELRDPLBFEDT 7 4V MEIZ, ZBXFHITT,

>>> s1 = ['bacon\n', 'eggs\n', 'ham\n', 'guido\n']

>>> s2 = ['python\n', 'eggy\n', 'hamster\n', 'guido\n']

>>> sys.stdout.writelines(context_diff(sl, s2, fromfile='before.py', tofile='after.py'))
*** before.py

---— after.py

HA KA KA KA KKK K

skk 1,4 kkokok
! bacon

! eggs

! ham

! eggy
! hamster

guido

X O EEIZR BN, difflib DOAR VY RSA VA VAT T—X ZHRLTL X0,

difflib.get_close_matches (word, possibilities, n=3, cutoff=0.6)

771 =y FDO MOV R MEIBELET, word Zv vy FSELWS =7 Y2 (R#BHISCFES) TT,
possibilities 1% word 1% v FEEZS =7 Y AD Y A b (KBHIXFFNDY A b)) TH,

A7 avD5 8 n (F74NVETE3)IEXY Y FOBTy FORAETT, nid 0 Xh K& RN
D £ A

AT a r DI cutoff (77 AL TIX 0.6) & X[ [0, 1] ITAS/NMNIDIET S, word ¥ O—HERH
ZFNRMD possibilities DEFRITEHEINE T,

possibilities DEFR T~y F L7z B (ZLTH n ) 13, FUEDOZRa 7S CT (—FLS D% IHH
1) Y- b EREYR b LTESRET,

>>> 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']
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difflib.ndiff (a, b, linejunk=None, charjunk=1S_CHARACTER_JUNK)
a b (XFHNDOV RN B L, Z0 (EDBROITEERT 2 DR —4&) &, Differ DAXA )L
TIRLET,

AT arDF—7— REIH linejunk & charjunk 121&. 7 4 VX B (F721% None) 2L 3,

linejunk: SXFHNRDGI1H 1 22 Z I WMBE T, XFFH junk OHEEEFEZLZ. 5 TRVWHEX
BEIBELES, F7 4 Tl None TS, B 2a— VL ~NVDOE IS LINE JUNK( . E4 1 DD
Tx—T7E ("#) EROTHHOXXTF 2 EERWITE 74 VRV Y7 T5H5DTT, LirL, TEIKH
% SequenceMatcher 77 AW, Y OITHME L R2IZEHBIIBGT 2028 HMLES, 207
ZRRX20ME. COBBEMATSED HEE S FEELET.

charjunk: XF (& 1 OXXFH) 22T TT, XFIND junk DEHIZEEZ, £5 TRV
BERLET, T74NL TR, B 2a— L L~UVOB$ IS CHARACTER JUNK() THH., ZHIZEHX
FH (EEHZRER T, BTLFE ZREEDTUIVWT ERA) 274 VX L THRRL £ 5

Tools/scripts/ndiff.py i&. ZOMBODa~v> R4 D7y b2y K (f ¥ X =724 R) T,

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines(keepends=True),
S 'ore\ntree\nemu\n'.splitlines(keepends=True))
>>> print(''.join(diff), end="")

- one

2 -

+ ore

- two

- three

+ tree

+ emu

difflib.restore (sequence, which)
EREERLIZTED DD = Y ADIBb—D%IKLET,

Differ.compare() £7zld ndiff (O 1T & o THERS NI sequence G52 6N 5 {THOTS L7 4 7 X
EFRODZWTT7 740 1 721 2 (518 which THEINS) WCHKRT 21T2ETLLE T,

i

>>> 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="")

(RDR=I12%i )
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(AIDR=I 25 DfE X))

ore
tree

emu

difflib.unified_diff (a, b, fromfile=", tofile=", fromfiledate=", tofiledate=", n=3, lineterm="\n’")

at b (XFHDOYAL) BHEL, £ (EoEROITEERT S YL —4) %, unified diff 7 +—
<~y MMUT Ta=774 FL ) TRLET,

227574 FERBZEERDH -T2 FF AN RIBEITEMA 2. a v 7 P RBRRAETT,
EHEEINE (EER/EEREREE L7270y 7 TERL) AV IA VRARANVTRINET, aVTF2
FOITEUE, n THEL. 77 4V MW 3 T,

77 4V b, diff flfET (---, +++, 0@ ZEFLAT) 3BT ETERENE T, 0. I0Base.readlines ()
TIESNTATID do.I0Base. writelines() TS DI L 7= diff 12722 DT (REZRS AN MO
WAABATN EDR0) . ZHUIFHTT,

FRICBATLF 2R WA L Tid, HAOTRBATXERMII LW X 512 lineterm 5150z " %
TELTLEEN,

ary 7 XA MBI, EHE ANy X7 7 A VB EEBERLI 2R > T0E 3, ZOHIRIE. SCFH fromfile,
tofile, fromfiledate, tofiledate TYEETZ ¥ T, LERZIOEFENIZ, #H. ISO 8601 7 +—~v v P TRX
NET, HELRD LG EDT 7 40 MEIE, ZEXXFHITT,

>>> 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

@@ -1,4 +1,4 @@

-bacon

-eggs

—~ham

+python

teggy

+hamster

guido

K DEEMIRBNE. difftib DARVEZA AR TT—Z 2B RL TSI W,

difflib.diff_bytes(dfunc, a, b, fromfile=b” tofile=b”, fromfiledate=b", tofiledate=b” n=3,

lineterm=b’\n’)

dfunc ZfEFHLT a & b (bytes 7Y =27 FD VR M) ZHEEL T, ZRHERXOIT (Zhd bytes 7
Y7 FTY) Z¥dfunc* ORDVEDERTEL X5, dfunc 3. MHUEH LARETH 20EBH D 5, —
Rz, 2 unified_diff() ¥721% contezt_diff() TT,

ROy a—F 4 v 7EREF—BEOLRWZya—F 4 V7O F—ZEALEHKETE T, n LSO
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NTDOANE, bytes 77927 FNTHEIMEPDHN ET, n UHDFTRTDOANZERL L str ITEHL
T. dfunc(a, b, fromfile, tofile, fromfiledate, tofiledate, n, lineterm) ZFUH T &
WEDEELET, dfunc DI, bytes BICEMIZINE T, 2Tk D, ZUIMBERZFEARDITOL Y
A—F 4 Y7E a b ORAELZ—EEOL WLy a—F 4 YRR £5

N— a v 3.5 Tl

difflib.IS_LINE_JUNK (line)
MEATEZ/TDL & True ZIRL ET, 1T line 1ZZBH, F/2& '#' 0o JWEHTEE T, 20l
DL ZIIIEHTEFTFEA, HON=I 2 VT ndiff O D5 linejunk 1277 # )V b THEHA ST E
L7,

difflib.IS_CHARACTER_JUNK(ch)
HHTELILFOL X True IR L E T, XF ch DA, FREIXTIXFOL X3 EHATEES, Zh
DA DORAIIXEHTE E ] A ndiff () D5IEL charjunk ¥ LTT 7 4V b TEHINE S,

BE.:

Pattern Matching: The Gestalt Approach John W. Ratcliff ¥ D. E. Metzener (2 & 25D 713V X LI
3 %, Dr. Dobb’s Journal 1988 £ 7 H 518#,

6.3.1 SequenceMatcher 772 ¥

SequenceMatcher 77 RI2E. UTDXSBRavy A 57203 HD 5

class difflib.SequenceMatcher (isjunk=None, a=", b=", autojunk=True)
F* 7T a DGR isjunk 13, None (77 4L FDET ) I2F 20, H—D5[E%z & 2 BBTRIINIE
DEEA, BEDHE. BIIY —F Y RAOERZZITED . BEHED junk THH, BEIXRETHL55
WKIRDEZRT X5 LRIFIUEZ D $H8 A, isjunk I None ZJ§3 £, lambda x: False #JL7=0D&
FLCIBEDET; bbb, WHARIERSMME L2 R0 X3, fIZIZUTO XS 2518z L.

lambda x: x in " \t"

EHERTXFREHR L TXFDOY — 7 Y AL T,

F7arvD5E a t bild, HEBEENZLFHT, 774NV TREDLFHITS, MADS—7 2 AD
BWRIZ, Ny angg THARRLERH D FT,

F 7> a D5 autojunk (X, BB junk B 2— VU RT 4 v 7 RBEMCT E-D1XH X ET,
N—= a3 v 3.2 TBI: autojunk /87 X —X,

SequenceMatcher A 7Y =7 MI 3 DD T =X EBHZFF > TVWET: bjunk 13, isjunk 2° True TH 3 Xk
I7% b DEZRDEETT; bpopular 1&. (R THRIIL) ea—VRT 4 v 27I12&->T popular TH5 &
EZONBIES v I BIEOEETT; b2 X, b DRV OERE2ZNOMPECZMNED Y R MNIEHT 3
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dict TS, Z®D 3 Dl set_seqs() £/ set_seq2() T bRV ty PEINBZHEHIHEICV LY FEh
£,

N—=a ¥ 3.2 TBI: bjunk B X bpopular B,
SequenceMatcher 37V x 7 MILITDOXY v RERLET:

set_seqs(a, b)
i g 2 00T ERELE T,

SequenceMatcher A 7Y =7 M, 2 O0HDY =7 Y RAIZOWTOFMAEEREZFEL, Fyvy>oal ¥
T 1 DD =T VARV DD =T VR U T 258, £7 set_seq2() ko TXFHNEHEL
TBE, JOXTFH%E 1 OFT OB T 272012, #DIRL set_seq1 () ZFEUH L E T,

set_seql(a)
g EITS 1 DHOY =7 YA ERELET, HBIN2 2 0HOY -7 Y RAREEINEH A,

set_seq2(b)
L2175 2 0HOY =7 Y RERELET, HiREN 2 1 2HOY =7 Y RAFEBEINEE Ao

find_longest_match(alo, ahi, blo, bhi)
alalo:ahi] ¥ b[blo:bhi] OHFH 6. ‘ZREO~ Y FHIZHEL £3,

isjunk HEME X 720> None DI, find_longest_match() & ali:i+k] 3 b[j:j+k] tHFL WV X
5% (i, j, k) ZIBRLE T, ZOffl alo <= i <= i+k <= ahi 7D blo <= j <= j+k <= bhi
ERDET, (A, j', k') TH, ALLIKRARDET, 6K k> k', i<=1i"Pi==1i"j
<= j' THRKTT, SV, WS DDy FHITRTDI B, a NTRUICIHE 3 D D%IK
LET, ZLTZD a NTERHIOR Y FHITRNTDIH b NTERIICIHESZ BDEIRLET,

>>> s = SequenceMatcher(None, " abcd", "abcd abcd")
>>> s.find_longest_match(0, 5, 0, 9)
Match(a=0, b=4, size=b)

S8 isjunk BEZ 5N TWEHE, LEEO@ED, EUDIKREEDOy FHRHELE T, 7rv2A
12 junk BEEFRYZ 520K S RBISEGOBIZ L LEEA, RIZED~< Y FHl%E, ZODM
o junk BRIy FF2L5, TEBRHVILETTVEET, Z20LDHRE 2553, HLTW3
D7 %7 LEFNIDH o 72[F—D junk AD junk 123~y FLEEA,

UTERTERUCY > I TTH, EHE junk EARLTVET, ZHiE ' abcd' 232 DHDFIDRK
Blzh2 ' abcd' IZ¥yFLEBEVESICLTVWET, fbDHIZ 'abed! IZWE~vyFLET, ZLT2
DOHOXFH|FR, —FED 'abed' Iy FLET:

>>> s = SequenceMatcher(lambda x: x==" ", " abcd", "abcd abcd")
>>> s.find_longest_match(0, 5, 0, 9)
Match(a=1, b=0, size=4)

AN H = VAR IR
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ZDXY v Rl named tuple Match(a, b, size) ZIRL E T,

get_matching_blocks()
2y F LEHEWCERONY =7 Y 22K T, 3OMOMEDOV A P EERLET, ThzhofEd (4,
j, n) EWVWSERTEESA, ali:i+n] == b[j:j+n] L WHEBREEKRLET, 30DfEIZ i & j D
I CHFICEML £9

%D 3 OffIEZX I —T. (len(a), len(b), 0) WS ERKHET, ZHldn == 0 THHM—
DRINTF, L (1, j, n) & (1', j', n') BVRAPTUHATWVS 3DMT, 2 O0HIEED 3
OHTRITAUR, i+n < 1" FXlE j+n < j' T, VRIS LIATWS 3 ORIZHEICEHEL T
WEWEL 7Ry Z7ERLTVWET,

>>> 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% bICTRDDHEETLRTE 500X T VERLET, ThPhDXTIUI (tag, il, i2,
j1, j2) 2WHEKTHLLEINE T, RODX IUI il == j1 == 0 TH DY, il ZFORICH 3
ZIND 2 YRICMETT, AR 1 ERiD 2 LRICMEICRD £,

tag DIEIEXCFEFNITH D, RO XS5 REKRTT:

fi& =S

'replace' | alil:i2] X b[j1:j2] IKEE#WZ S5,

'delete' | al[il:i2] WHIFREN 2, ZOKE, j1 == j2 TH %,

"insert' | b[j1:j2] 2% alil:il] IHAZINDE, ZOKF il == i2 TH %,
'equal' ali1l:i2] == b[j1:j2] (7> —r Y RIFFELW).

I Z 4

>>> a = "gabxcd"
>>> b = "abycdf"
>>> s = SequenceMatcher(None, a, b)

>>> for tag, il, i2, j1, j2 in s.get_opcodes():

print (' al{}:{H -=> bl[{}:{H] -=> ' . format(
- tag, il, i2, ji, j2, alil:i2], b[j1:j21))
delete al0:1] --> b[0:0] 'q' -—>
equal al1:3] --> b[0:2] 'ab' --> 'ab'
replace a[3:4] --> b[2:3] 't ==> y!
equal al[4:6] --> b[3:5] 'ced' --> 'cd'
insert al[6:6] --> b[5:6] > 1 f

get_grouped_opcodes (n=3)
E, S— >

.
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ZDXY v R, get_opcodes() TRENDIZN—TDHF»5, BllzK5RERDNZFE DITHT,
TR E o TV A EHDOBMWE T 2 A E 9,

IN—T1Z get_opcodes() LM UHXTEEINE T,

ratio()

[0, 1] DFEADFEBINIGEECT, & — 5 > 2 DRBUE 2] 5 75K L £ 5,

T 2003 =7 Y AOBEZBOWBEHTZREL. M 2~y F LTI, ZOHEIZ2.0°M /T
THOLDOLEINET, DLY—FT U ANFE->LFALHA. HIX 1.0 222D, Fo BR25512X
0.0 272hE3,

ZDRAY v RiX get_matching blocks() ¥£721d get_opcodes() WEXLMUIHINTVWRVIES
WIRIFFICaR I2EWTT, ZoHE. FRE2BERIFHET 272018, quick_ratio() B LI
real_quick_ratio() ZRANIRA L TAHALIZ AP VLS LILER A,

AR EE: ratioO) OWFUH L OFERIZFIEDIEFIKFL 9. FIZIXRDED 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() O L%, JFRICEBICHAEL 7,

ZOXFHRED~y FRERT 3 ODAXAY v Nk, BEORLZEMERIRL F T, quick_ratio() &
real_quick_ratio() &, #IZ ratio() MU EDEEERL 7

>>> s = SequenceMatcher(None, "abcd", "bcde")
>>> s.ratio()

0.75

>>> s.quick_ratio()

0.75

>>> s.real_quick_ratio()

1.0
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6.3.2 SequenceMatcher D%l

COPNE 2 DDA I L £9, ZH%Z "junk” £ LET:

>>> g = SequenceMatcher(lambda x: x =" "
"private Thread currentThread;",

"private volatile Thread currentThread;")

ratio() &, [0, 1] OHPHDEZIR L, ¥ —F Y AOEBPEZHD £, RERIC X 2 &, ratio() DfED 0.6 Z i@
RBE, =T VAP PUTVE e ZRLET:

>>> print(round(s.ratio(), 3))
0.866

=T VADE IRy FLTWAEPIZETEIKD H BRI get_matching blocks () W FEHETL & 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 O elements

get_matching_blocks() DR THRED X TADBHEICXI—THB I IKHEHLTLEE Y, ZDOX I -
(len(a), len(b), 0) THH, ZHREFEXTVORKOER (v FFTLHEROK » 0 LR2ME—DFr—2
T3,

BLHDI =TV ABEDELIICLT2HFEHDDDIIRZ D% 512X, get_opcodes() HHNVE T

>>> for opcode in s.get_opcodes():
print (" al/d:/d]l vl/d:7d]l" % opcode)
equal a[0:8] b[0:8]
insert a[8:8] b[8:17]
equal a[8:29] b[17:38]

BE:

o SequenceMatcher “ffio7z, Y A THI2a—-F2H2IZIE TOEY 2 —-—1OEEK
get_close_matches() BEBRLTL & W,

e Simple version control recipe SequenceMatcher TIE-Jz/NMRET SV r—> 3 >,

6.3. difflib - ZEDOFHEZEITS 183



https://code.activestate.com/recipes/576729/

The Python Library Reference, 'J1J—X 3.8.19

6.3.3 Differ 77> 7

Differ A 7Y 227 MR o TERINIZADD BN THIRLLEEVEHA, ©LA, NOEFILIEL
WBHEBICKLTVWEY, ZOHHBIZ, YITHTEL2 R —HERWELTLES ST, & EIEEVHRIT
2L 100 R=YDEENT-~ vy FIZROTLEIDTT, —BEZHAVIEE L~y FICHIRT 2 Z T, HBE
WKEoTEDOESEHNTELE VI AR 2T A LI R-TH, HIAMORAMEZMEOZLATESD
T,

Differ &, UFDX5%av A 527X %Hb %!

class difflib.Differ (linejunk=None, charjunk=None)
FT2arDF—U—FNRF X=X linejunk & charjunk 1Z., 7 4 VABEBEELET (EbRuve EiX

None):

linejunk: 0¥ DOXFHNG 8% Z TS BT T, XFHH junk O ZICHZRLE S, 774V T
¥, None THDH, YARITTH->TH junk LIZRLRINFEA,

charjunk: Z OBEIIXT (BX 1 OXFS) 25182 LTRIFIWD ., XFH junk TH2 L ZIZHZIRL
F5, 774/ Md None THH, YARXFED junk LITRZINFRHA,

IS0 junk 74 VR —BEIC KD, EREHAT Iy F U IPEELL. ZHOITRPXFERBHIN
22D ET, HHICOWTIE, find_longest_match() XYV v KD isjunk 518 DALY Z&
{TEEW,

Differ A7z 27 NI, UTD 120XV y FRELTHHAINES, (E02ERLET) :

compare (a, b)

XTHNP 6% 20D —r Y AL, By (BRI TN —r v R) ZERLET,

B —r Y ADERIF, SUTTHRDOIMVL LB TR 5 FHTRINELRD FHA, ZD X
SR —=r Y RE, T7ANVAA TS 27 D readlines() XV v RIZXk-oTHZZEeMNTEET,
Bohd) ZREBITYF TR T I AXFADY—r A LTHELR, 774 LVAA T2 bD
writelines() XY v RICXo THATE IR >TVET,

6.3.4 Differ Dl

T2 207 F A 2B LTWET, BAINS, TF A FEITHBIEUTTRDO I LTI DO —r v 2ty
M7y LET (FDQXIRY—FTVRIE 77 AVEAA TSI 27 D readlines() XYV v 6 dHEZZed
TEE9):

>>> 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.

(KDR=212%i <)
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(AIDR=I 25 DfE X))

"' . splitlines(keepends=True)
>>> len(textl)
4
>>> text1[0] [-1]
l\nl

>>> 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)

KIZ Differ # 7Y 27 b AL AR 2L F T

>>> d = Differ()

HE: Differ A7z 24 VAR Z{LFT 5 & Z, 1T junk & XF junk 27 4 VXD ¥ 7T BBz ET
CEeMTEET, FME Differ() AV A I ZEBBLTLEI W,

RIS, 2 0% L 9

>>> result = list(d.compare(textl, text2))

result XXFH DV R bEDT, 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',

g -~ _———— "“\nl s

'+ 4. Complicated is better than complex.\n',

19 NI “\n',

'+ 5. Flat is better than nested.\n']

- 4. Complex is better than complicated.\n',

ZhE, BEATOXFH e LT, RoKkSicihahsd:

>>> 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.
++

(KDR=12%E <)
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(AIDR=I 5 DREE)

- 4. Complex is better than complicated.

+ 4. Complicated is better than complex.

e+

+ 5. Flat is better than nested.

6.3.5 diffib DAY RFSA212H2T71—2X

Zofilid, difflib 2o T diff KBz —T 4 VT 4 —Z2FRT 2 HEZRLET, 24U Python OV —2

ERITEZ/ IR SN

Tools/scripts/diff.py ¥ LTEENTVE T,

#!/usr/bin/env python3

"-Command line interface to difflib.py providing diffs in four formats:

ndiff:
context:
untfied:
html :

L

mwmn

lists every line and highlights interline changes.
highlights clusters of changes in a before/after format.
highlights clusters of changes in an inline format.

generates side by side comparison with change highlights.

import sys, os, difflib, argparse

from datetime import datetime, timezone

def file_mtime(path):

t = datetime.fromtimestamp(os.stat(path).st_mtime,

return

def main():

parser

parser.

parser.

parser.

parser.

parser.

parser.

parser.

timezone.utc)

t.astimezone() .isoformat ()

= argparse.ArgumentParser ()
add_argument('-c', action='store_true', default=False,
help='Produce a context format diff (default)')
add_argument ('-u', action='store_true', default=False,
help='Produce a unified format diff')
add_argument('-m', action='store_true', default=False,
help='Produce HTML side by side diff '
'(can use -c and -1 in conjunction)')
add_argument('-n', action='store_true', default=False,
help='Produce a ndiff format diff')
add_argument('-1', '--lines', type=int, default=3,
help='Set number of context lines (default 3)')
add_argument ('fromfile')
add_argument ('tofile')

RDR=1T%e <)
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HIDR— % 5D E)

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()

if optiomns.u:
diff = difflib.unified_diff(fromlines, tolines, fromfile, tofile, fromdate, todate, n=n)
elif options.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, n=n)

sys.stdout.writelines(diff)

if __name__ == '__main__"':

main()

6.4 textwrap --- TX¥ A MDITDIRL LEEHIAH

Y —2—R: Lib/textwrap.py

textwrap €Y 2 —lE, EEOWUHEEITS Textirapper £ ¥ 1T, WL O DEFLBEHEZIRHE L TVWE T,
1 2% 2 DD FHN % wrap H 2 W fill 2721 D5 EIERBIET o TTH. 2 OB ZAT S HEIFIME
D7D Textirapper DA Y ARV RAEFESINETL & 5,

textwrap.wrap (text, width="70, **kwargs)
test (SXFH) MOBER 07 B DELETVET, LEdioT, TTOMNEAL width XFOES
WD ET, BRICEETHALROHIITOV A M EIRL T,

F 7T aryoF—U— 58I DT THHAT 2 Textirapper DA Y AX Y ZBHEIIHIEL TWET,
width 137 7 4V T 70 T,

wrap () DEHEIZOWT DMK TextWrapper.wrap () XV v FEZIRLTL I W,
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textwrap.fill (text, width=70, **kwargs)

text NOBGEZ =D DR L 2170, i DIRLATONEREZ B 2D XFHNZR L £F, fill()
EZHDEMERITY

"\n".join(wrap(text, ...))

FHZ, fill O & wrap () EF oK B CAATOF —7 — F5EZITIWD £7,

textwrap.shorten (text, width, **kwargs)

Sz o7z text B D I27=2A, VIDEED T, 526072 width \[CIEZ X512 LE9,

BONC. text NOZEEADBTD /72 ENET (TRTOEHEZ, 1| XFOEALFTEEMMRIET), MR
width PITILE - 723855, T OMRMBEINE T, width INE 52 WVEE, D OXXFH L placeholder
L OFIA width ICINE 3 X512, KE»SHENTIDIETLNET:

>>> textwrap.shorten("Hello world!", width=12)
'Hello world!'
>>> textwrap.shorten("Hello world!", width=11)

'Hello [...]"
>>> textwrap.shorten("Hello world", width=10, placeholder="...")
'Hello...'

7T arDF—v— K58, LT CTHAT % TeztWrapper 4 Y AX Y ZADEMHICMIGL ET, X
FHND Texthrapper @ fill() BBUCEINZHNIC, AV ENET, £D7D. tabsize.
expand_tabs, drop_whitespace., replace_whitespace DIHZZEELTH, BEELD D T8 A,

N— g v 3.4 TE.

textwrap.dedent (text)

text DEATIIN L, Hill L THN 2 EBHOZEHZHIFRL 5,

COBBGEY., ZHEIAMTHONI XTI ERAY ) = | ZDOMOESICE A2, BBhHrDOY —Ra—
FHTEA 7Y P ENBREZBBRDRNEL ST B 7dicflibh Ty,

RTEAR=ZAWFEDBICHATA PAR=ZAL LTHOLNETH, AUTEBVWI EIZHERLTL X W
hello" ¥W51T¥ "\thello" (. FULHDLEHXFE2 D> TWHEWVWEARINE T,

ZEEANT LA ERWMTIRANOBICES 2N, HHOBICHE—oddTXFIcIERtEh g3,

B 21X

def test():
# end first line with \ to avoid the empty line!
s = |||\
hello

world

[

(KDR=I12%i<)
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HIDR— % 5D E)

print(repr(s)) # prints ' hello\n world\n !
print(repr(dedent(s))) # prints 'hello\n world\n'

textwrap.indent (text, prefiz, predicate=None)

text DHDFEIR X N=ATDHTEIC prefiz ZBIML F 3
fTD7ENE text.splitlines(True) TITWVWE T,

T 7 AT (BATXFEED) ZHXLFREZ T OITEROT TR TOITIZ prefiv ZBML 3,

Bz
>>> s = 'hello\n\n \nworld'
>>> indent(s, ' ')

' hello\n\n \n world'

BIKATHETR predicate Bz ->T, EOIT2A4 VF Y V3302832 2 e A TEET, HIZIE. 24T
REEALFDADITIZD prefic BT 2 DIIFHETT:

>>> print(indent(s, '+ ', lambda line: True))
+ hello

+
+
+

world

N— g v 3.3 TEM.

wrap (v fill(). shorten() I& TextlWrapper 4 Y AX Y RAEER L, FD—DODXY v REMUHT I LT
BRELET, 204 Y AX Y RAFEAAINERA, Lo T, wrap() R fill() ZHEALTEZLLDTF R
XFHNENHT 27 TV r—2 a o0 TE, WED Texthrapper 73 =7 b RAERT 2 A PMEPR VA
ETL & 9,

TEXFRAMIREIRLSZEAN N TV 2EVEDNA 7 VOERTHDIREINE T, Texthrapper.
break_long_words MR EZINTVRIFIUR, BERGAECEVENIDRINE T,

class textwrap.TextWrapper ( **kwargs)
Textlrapper AV A N7 7 REI SADF T arDFxF—U—R5IBEZIWD £33, ZhzhoF—
7 — FEE—2D4 Y ZAX Y ZABHTHIGL £, LZedioT, FIZIR

wrapper = TextWrapper (initial_indent="x* ")

BIhERLTY

wrapper = TextWrapper ()

wrapper.initial_indent = "x "
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HRINIFE T TeztWrapper 77V =27 MBS HAHATEES, £k, FHPIICL Y 2X& 2 REEAR
ATZZETZEDA S avDENTHEETEET,

TextWrapper A VARV ABHE (LAY R 77 XDF—U—F5[H) I TOM@EH TS

width
(F7 A1 70) i DIRLAITONZITORAKDES, ANTIC width & D ROVHE—DFENHNER
D. TextWrapper & width XF XD ERVWHITHENZ & Z2IRAEL £ 3,

expand_tabs
(74 b: True) B LERSIX, ZDL X3 teat NDFTRTD X T FIE text D expandtabs ()
AV FeHOTZHIEMEINE T,

tabsize
(F7 4/ b1 8) ezpand_tabs DEDBGA, text DFDFTRTD TAB XFIX tabsize L BED A J 4
WKIHL T, T EOAR—-RCEHINE T,

N— a3 v 3.3 TEM.

replace_whitespace
(F7 4 1b: True) EOYE, wrap O XY v FidZ 7 DREMOEZ. wrap LW ORI S H T %2 A
R—R 1 XFICEBRL 5, BIEXNZZEAFIE: TAB, 8T, #E TAB, FF, CR ('\t\n\v\f\r')
TY,

AMR: ezpand_tabs DM T replace_whitespace DERHIX, FX T XFIF 1 DDOZEHICEZHZ
LNET, THEXTEMEFRILCTE D ELEA

AM: replace_whitespace DMBDHGE. BATHTORPTHNS Z THADBEN LI RZ Z D
HHET, ZOD, TFA LM% (str.splitlines() HRE %M - T) B¥EZ L1271 Thll 21 wrap
TEIMEBH D FT,

drop_whitespace
(F7 4 F: True) DA, (wrap WHDODH & 4 7 ¥ MLUHOFNIZ) BITORI & REDZEHL
FEHFRLET, 727 L. BEEOBRIDZHIIOVWTIE, ROXFHEALTTRVVGA BRI
Ao HIREN 2 A FOMTREICNIGER, [TARZHIBRL $5,

initial_indent
(default: '') wrap O DERAIDITOEIINAT G 2 X7, RAIOTORICMAINE T, 2
XFHNDB/EA VTV P ENER Ao

subsequent_indent

(F7 4 ke 1) —FFELS O DIELATbN S A OFTRTOFOETUNT 55 F, —
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THEADETOM DR L ETORI AV Y PSR T,

fix_sentence_endings
(77 4L b: False) b LEZRHIL, Tezthrapper 3OO ZHOTF X5 L, RIS &
SETODEATHIRYILNATWS XL ET, TAUIRIVCEFEAR-RT7 + > bDTF R b
WKHLTEELWTT, LAL, XOBRH7ZLT) ZARBZERTEDD THA: XOKDDIZIE B2
WZEEDRHS ', 1 FRE ' OFO—D, ZriZkBe " HEWE " BINEET B/ CFER
HHLRELTOET, ZAUHES —DDMEIX 7 LY XA T Fid"Dr &

[...] Dr. Frankenstein's monster [...]

TRED"Spot” ODEDEEEFBRHTERNI ETT

[...] See Spot. See Spot run [...]

fiz_sentence_endings &7 7 )V N T T,

AR T LTV X LI NF DEZEDI2®IZ string. lowercase IZKFEL. F—1TDO X% X Y]
70 ) F FORICZODEHZESEEIIKFL TVE LD, RYTF A MIRESNLDD
T3,

break_long_words
(F7 4 b: True) b LER SR, ZDL & width & D RWITPHEFICHRVE SICT 572D, width
XD RVEBITISGNE T, B sIX RVEBRYISALWTL x5, ZL T, width XDRWMTNDH S
b LNER Ao (width BBA 20 EHR/NIT 572012, RVEBXHEMTITICEINETL x5, )

break_on_hyphens
(F7 AL b True) EDBFE, FFEETRL XS, 7y TUHBZEALEREICE TN N 7
VOEBRTITONE T, BOGE. ZEHLIVEUTIELZME L LTHRE A E 3, 2R L. AN
FBOBHTEUTHITONR VWK ST 5720121, break_long words JBMELZ BICHET 2 DENDH
DEF, BEDN—Ta Y TOT 74V FDIRLTNE, HIINA 7V DERTOEITZRFLTVE
L7,

max_lines
(77 4L b None) None INADEE. HIJTIATE maz_lines X R WX Sicx ., YIDEED 3
BHHDOBEDITE placeholder ICEEHZ £ 5,

N— g v 3.4 TEM.

placeholder
(F74 b [L..17) UIDFED B HE I ORBOFTICE  STFHITT,

N— a v 3.4 TEM.

TextWrapper 13EY 2 =L L -ULDZBBICHEM L 72 W DD RHIX Y v RS L £ 5

6.4.
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wrap (text)
1 BEDXFH text &, BATH width XFUATICHR S X512 wrap LE T, wrap DITRTOA S
¥ a V& Textrapper £ Y AR Y ZADBHEPSEUIFL £F, #RO, [TRICEATORNTOY X + %
BUET, HANONEDZRIZKEZ5EE. BT VA MBZITRD 75,

£i1l (text)
text WOBEEEZ—DO7Z 3 DIRLZITWV, ITDIRLIMMTONBEEZEL—DoDOXXTFHER L ET,

6.5 unicodedata --- Unicode ¥ —&~X—X

This module provides access to the Unicode Character Database (UCD) which defines character properties

for all Unicode characters. The data contained in this database is compiled from the UCD version 12.1.0.

CDEVa—MF, 20— FEEMGR #44 T 20— FLFTFT—EZN—2 | TEREINTWED LRI CARTE
TRV RAZHEALES, COEY2a—ERD XS hEKEERLET:

unicodedata.lookup(name)
HHNCHIET 2 XFE2H L T, ZOAFMDOX TV RO o GE. ZOXFNRINE T, RO» bR
o F2GEIZIE, KeyError B#RAEIVTET,

N— 3 3.3 TEHE: name aliases™ ¥ named sequences™ D% R— FHBIMENE Lz,

unicodedata. name(chr[ default]
XF chr IV TW A 4HTE. XFHITRLUE T, ARPERINTORWIEEIIE default 2RI E
TH, ZOFEPEZLNTVWARIFIUL ValueError ZRAEZI VT ET,

unicodedata. decimal(chr[ default])
X chr CEID Y ToHN TV TH#ERE, BHTRLES, ZOBEPERSINTOVRWVIEEIZIX default 23
BENFETD, ZO58PE 2 5RTOWRIFINUR ValueError EFEEXEE T,

unicodedata.digit (chr[ default]
XF chr ICEIDHETONTOWAEMEL, BETRLET, ZOEIEREINTVRWVWEEIZIX default 23
BREINETH, ZO5I8HBEZ 5N TORIIIR ValueError ZRAEIEE T,

unicodedata.numeric(chr[ default])
XE chr IZHD Y ToHRTVWEEIEE. float TIRLET, ZOEPERSNTVWRWEEIZIE default 23
BENFETD, ZO5I8PEZ 5N TORIFINUR ValueError EFEEIEE T,

unicodedata.category (chr)

XF chr \ZHID HToHN, WHATITV ZERLET,

*1 http://www.unicode.org/Public/12.1.0/ucd /NameAliases.txt

*2_http://www.unicode.org/Public/12.1.0 /ncd /NamedSequences. txt
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unicodedata.bidirectional (chr)
XF chr WCEIDHBToHNZ, WHRAZ 7 RAEBRLET, ZDX I RENERINTVWERWEES, ZDOXT
FIPWRENE T,

unicodedata.combining(chr)
XF chr ICEID B TOHNLIERME S FAZIRLET, a7 7 AERINTVLARWVEE, 0 ARIN
\ij—o

unicodedata.east_asian_width(chr)

20— FXF chr \ZE| D YT SN east asian width & XFHTRL 5,

unicodedata.mirrored(chr)
XF chr WCEID B ToHNZ, BT e T4 ZRLET, FOXFENPINAMT F R MATESR LI
XFTHILEEIE 1 &, 2N OEEICIE 0 BRLE T,

unicodedata.decomposition(chr)
XF chr ICEID HTohe, XFERfR~y By 7%, XFIRTERLET, 20Xy VY IDER
ENTOVRVWEE, ZOXFHRINET,

unicodedata.normalize (form, unistr)
Unicode XFH unistr DIERTE form iR L E T, form AR EX. 'NFC’, 'NFKC’, 'NFD’, '"NFKD’
T,

Unicode HUASIFFHESEAHME (canonical equivalence) & At (compatibility equivalence) 1252w
T. k%72 Unicode XFHNDIEHEZEFRK L £ 3, Unicode TlI. BHOAETREATELZXFHHD %
T, 72 2R, F U+00CT7 (LATIN CAPITAL LETTER C WITH CEDILLA) &, U+0043 (LATIN
CAPITAL LETTER C) U+0327 (COMBINING CEDILLA) W5 =7 YA LTHRIHTEET,

BXFIE 2 DDIERERH D, ZhZNEHE C 2 EFE D b vwuE 3, B D (NFD) 13AZHE 5 fiF
(canonical decomposition) ELTHHILNTED, EXFEFBRINIBICELEL £75, EFE C (NFC)
GEEHE R L 72, METE TR B L £9,

HAEMMEICESWT, 2 2D ERERMAZ R TWE T, Unicode Tld, —fRICMD T L D&Y
R— P XN TWBXFELRHD T, =¥ 213, U+2160 (ROMAN NUMERAL ONE) 1355 F U40049
(LATIN CAPITAL LETTER I) tRIL & D T3, LA L. Unicode TiE, BEFOXFES (-t 2&
gh2312) L D HEHED =T, PP R— P INTVET,

IEFE KD (NFKD) &, H#299f# (compatibility decomposition) Z#HL £3, T2bHE., TNTOH
ok, Flia X FTERL 3, B KC (NFKC) &, B2 #EH LT o, B % #H
LEd,

2 O ® unicode LFHDPEFMLETNTHNTAMDOEHIZRICICAZ TS, AP EXTF 2R o TWTH I
FDFEo TORWES, ZRLHIEETEFEILTIEH D £V A,

unicodedata.is_normalized(form, unistr)

Unicode X F % wunistr BEBRE form ¥ S5 %2R L E T, form D FF K HE
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. 'NFC’. 'NFKC’. 'NFD’. 'NFKD’ T7%,
N— a3 v 3.8 TEM.
HIZ, REY 2 — VI TOERE RN L 3

unicodedata.unidata_version

ZDEY 22— )L TEDLNATWS Unicode T—&ZR—ZADN— 3 >,

unicodedata.ucd_3_2_0
ZHUIEY 2= EFAUAY Yy RE2EZX72A 7Y 27 M TTH, Unicode T—XRN—=ZAN—=T 3 > 3.2
EROYIH-TED, ZOREDN—Y a>® Unicode T—XN—=RERBELFTE7 TV r—>a v
(IDNA %¥) D753 DTT,

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>
ValueError: not a decimal
>>> unicodedata.category('A') # 'L'etter, 'u'ppercase
"Lu'
>>> unicodedata.bidirectional ('\u0660') # 'A'rabic, 'N'umber
AN

b 3
6.6 stringprep --- 1 V¥ —% v FDT-HDXFFIRAH

Y —2 71— F: Lib/stringprep.py

(RR MDD ES7) 4 ¥ =3y b ECH LB EDT 51, LIZLIZRANAMO 7 St HelT
SHEDDHD ET, MEICIE. FIREIIFORIET 25 La0nd0-o7 k51, e Yo & 512475 23
FIV = 2 ORI LE T, $he. BIRIE T EIFATRER” SR TR S MRS T R H T 5 b
Vot kST, AREBHBIAGEHEIRT 5 Z L BB L REh b LAE YA,

RFC 3454 Tl¥, 4 Y& —>v b7 v 3L T Unicode XFF|% 7 % (prepare)” §57-:0D 70> Y%
FEBRBLTVET, XFINIBEEKICHEON IR o Oy TUBIN, ZOMED 3 EFLINTE
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RV FET, RFC TEH2T7T—7VOEEEERLTED, 253 7R 7 7AW EEDOLNTVET, &
a7 7 ANTIE. ¥OT =7V EMWV, stringprep 7RI Yy DEDF T a Y EGH TR T 7 4 A D—ERIC
o TWVWEHhZERLTWVWET, stringprep 707 7 £ LD —DDHII nameprep T, EHEML Iz F X 1 >~
bR ET,

stringprep & RFC 3454 O 7 — 7V R LTVWAIBEEEEA, TAH6DT—TNVIEFHERLYAPELT
KT CEANV =2 a YPREFTELZDT, ZOEY 2—/LTlE Unicode XFT — X N— 2 % NERIH I
LTWEF, TV 22—V —R32— FEKIX mkstringprep.py 1—7 14 U7 1 Z2ffio TAERINE L7,

ZORER, ThHDT — 77T — ZiER TR, B LTRZATWE Y, RFC I 2 EHO T —7
W BEBIU~Y S DEELET, BAWKOWTIE, stringprep & 7 FrIERIEL (characteristic function)”
 IROBIEPEED—HTH 255 True IR THEBEZRMHELES, vy ¥y 7ZonTid, vy 7B
F—MEZohd e, ZAUCBEMNT SNEZ R TR IREE L £ 9, UTIRZDEY 2 — L THAHRTRER 2T
DRI ZINFELI2DDTT,

stringprep.in_table_al(code)
code 37— 7V A.1 (Unicode 3.2 1281} 2 R&EID [ Ta— FKRA > F: unassigned code point) 7 & 5
HHEL ET,

stringprep.in_table_bl(code)
code 257 — 7V B.1 (—AIEANT & XTI S0 TWRW: commonly mapped to nothing) 7> ¥ 5 2
ELET,

stringprep.map_table_b2(code)
F =7 B.2 (NFKC T 512 ANCFORIEH ) 126> T. code WG &7 EEE L %5,

stringprep.map_table_b3(code)
7— 7 B.3 (IEFULZ D IR WRANSCFOBT T ) 1HE 5Ty code ITRIBATT SN EZERL £5,

stringprep.in_table_c11(code)
code 37— 7L C.1.1 (ASCII ZR—ZAXF) I3 pHELET,

stringprep.in_table_c12(code)
code 757 —70 C.1.2 (JE ASCII AR—ZAXF) I3 0HEL T,

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 H37—7 0 C.2.1 (ASCII HlHIXF) 225 2HEL 5

stringprep.in_table_c22(code)
code 237 — 7 C.2.2 (JE ASCII HIfHIXF) 25 »HEL 3,

stringprep.in_table_c21_c22(code)
code 37 —7)L C.2 (fIHSCF. C.2.1 BLXUY C.2.2 OMES) »E5»1HEL £T,
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stringprep.in_table_c3(code)
code BT —7N C3 (F74 = HA) »EI»HELE T,

stringprep.in_table_c4(code)
code 37—V C4 (JFXF 32— FAA ¥ b: non-character code points) 2> & 5 2 HIE L 3,

stringprep.in_table_c5(code)
code 7 —7N C5 (uar—ara—F) »E50HEL X,

stringprep.in_table_c6 (code)
code 237 —7 v C.6 (F3:plain text & L TAEY]) 2225 2 HEL £7,

stringprep.in_table_c7 (code)
code 237 — 7 C.7 (FEHER B canonical representation & UL TAEY)) 22 5 »HIEL £7,

stringprep.in_table_c8(code)
code 37—V C.8 (RRT 0T 4 OEBEFIMFE) 1 5»HEL T,

stringprep.in_table_c9(code)
code BT =7 C9 (XRIF) hEIPHELET,

stringprep.in_table_d1(code)
code 37—V D.1 (MM T 0,87 4 "R” £7213 "AL” 28:03F) 225 »HEL T,

stringprep.in_table_d2(code)
code 37—V D.2 (RFE T 08T 4 "L” ZFONT) I PHELET,

6.7 readline --- GNU readline D1 >A27x—2X

readline €Y 2 —)LTIE, fli7E® Python 4 Y X TV XD LDERET7 7 A NVOHRAEZLEZICT27-00%
COBBEERLTVET, ZOEY 2 —VIIERE, £721F ricompleter EY a—AE2NLTHES 2N TE
%3, rlcompleter EY 2 — LIENEEH 7’1 >~ 7+ C Python @Al FOMT LY K- 1+FT2dDTT, ZDE
Ja— L THRAINIZREZ. A VR TVRZOMNGETR Y 7 Mg b NTHAAAD input () BAEODT H DZEENC

HELET,

readline DF — N4 74 ¥ ZB3IMULT 7 A VTROETE XS, ZD7 7 A& W TWIER—LT 4 L2 T
VIZ .inputrc L WO HARTTEWVWTH D £3, GNU Readline ¥ =2 7LD Readline Init File ZZ LT, %

D7 7 A NDIERRA[REL K. Readline 74 75 U RKDOHEEZH > T X W,

FI: TE® Readline 74 75U — API 1% GNU readline TlZ72 < libedit 74 75V —TCHEEXN 3 AHE
MDD 3, macOS Tl readline EZ a—NEEDT A4 75V —DELNTVE 0 Z2RZITRICHE L 3,
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libedit DFE 7 7 £ L& GNU readline Dd D LIFRLD 35,  LREXTFHEZT0r I 5hbv—-RLT
W3 7% 5, GNU readline & libedit X594 272912 libedit” W5 X FHD readline.  _doc_ W& ENT
WAENEIDLF 2y Z LTLEEWN,

If you use editline/1ibedit readline emulation on macOS, the initialization file located in your home directory
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 MHALT 7 1)L

DUT OBIREHIEIL 7 7 A V72 6 N2 —FERERHED S DTS

readline.parse_and_bind(string)
string I TEINTFIOITEEITLEST, ZHAUCEDTEDI A 77V —0 rl_parse_and_bind ()
HIEINE T,

readline.read_init_file( [ﬁlename] )
readline ¥ 7 > A VW EFETLET, 774V D7 7 A NBEBRRIHEHEINZT7 7 A VB TS, Z
NCEDTHEDIA 7Y =D rl_read_init_file() DFHINF T,

6.7.2 TNV T 7

DT ORI Ny 7 7 ZEL £ 5

readline.get_line_buffer()
iy 77 (TDZ74 779V =D rl_line_buffer) DHEDHNEZIRL £ T,

readline.insert_text (string)
TEA N —V—(EDITNNYy 77 IHALET, ZHUCEDTEBDI A 77V —0D rl_insert_text()
HIHINFTH, RO EIHHESI TS,

readline.redisplay()
A7V =V DORREEBLTIINY 7 7 DBTEONE KM EET, ZHCID TEDOIA 75V —-0
rl_redisplay() AMHINE T,
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6.7.3 BEZ7 71

UTOBBIERE7 7 AV ERIEL 3!

readline.read_history_file( [ﬁlename] )
readline JRIE 7 7 A V&2 HiAAA, JREY A MTEBMLES, 7741V D7 74 1%1& ~/ . history T
To ZHUCED TFTEDI 4771 —D read_history() DMHINF T,

readline.write_history_file( [ﬁlename] )
JEIEY 2 + % readline JRIEZ 7 A VITRIFL E 5, BIFO7 7 A M IZ EEZEINET, 77411 D7 7
A VI ~/ history T3, ZHIREDTREDI A 75V —0D write_history() 23MHIINE T,

readline.append_history_file( nelements[, ﬁlename] )
JBIEDEA%D nelements HH%Z 7 7 A MZBMULEF, TAs5D7 74 A% ~/ . history TT, 77
AMIFELTORLSTEARD FEA, SHIZED TEDZ 4751 —d append_history() 23FHINF
T, Python 2 DMEBEZ Y R— 1+ T334 TV —DAN=YarTav {LENL EDAH, O
BHEELE 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.

6.7.4 EEJ X+

UToREZ7a— V@Y 2 M EREL T

readline.clear_history()
BWEOBREZ V7 LET, ZAUTEDTHEDI A4 75 Y —D clear_history() »MIN £, Python
DZOREET K=+ T 27477V —DN=VarTar{LENkEDAH ZOMBIITFEL
9,

readline.get_current_history_length()
BIECHRTED 2THE OB IR LU E T, (get_history_length() XBIRET 7 A MZFE DI 2 BFRITHZ IR
LT, )

readline.get_history_item(index)
BIEDBED index FEHOHEHZEL XS, RFE 1 26MFDET., CARXED TEOSIA 75V -0
history_get() AMINE T,

readline.remove_history_item(pos)
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JEIE SIE S NIAMBEBOHEHZHIRLE T, BRFIZ025HMEDET, CTHICEIDTEDIA 77V —
@ remove_history() DMHINZF T,

readline.replace_history_item(pos, line)
HBESNIMNBEOEHER line TEEMMZAET, RFRX02LBEDET, ZAUTED TEDIATIV —
@ replace_history_entry() 2FINE T,

readline.add_history(line)
RBICAN LD X5, line ZBIEANy 7 7ITEBMLET, ZHARKD TEOIA 77V -0
add_history() DMENFE T,

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 v 3.6 Tl

CPython implementation detail: Auto history is enabled by default, and changes to this do not

persist across multiple sessions.

6.7.5 W7 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.

readline.set_pre_input_hook( [function] )
Set or remove the function invoked by the rl_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 f#H5T

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 interpreter. If the readline

module is to be used with a custom completer, a different set of word delimiters should be set.
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readline.set_completer( [function] )
completer BAEEFE L/ IEHIBR L 3. function DMEE X NT=HE. #7272 completer BA%y L THW
LNET; BRI NG ES None DEH, BEA Y A b =L EATWVS completer BIEIIHIBRE L E T
completer BA%IZ function(text, state) DR T, BB CFHI TR WERIRT T state % 0, 1,
2, ., WLTHUHLEST, ZOBBUL text 2250 F AMSEHE L L TRIKRZ S R DERIZITIUI
7HEEA,

The installed completer function 1is invoked by the entry func callback passed to
rl_completion_matches() in the underlying library. The text string comes from the first

parameter to the rl_attempted_completion_function callback of the underlying library.

readline.get_completer()

completer BIZ IS L £F, completer BIEDERE XN TWARITIUR None IR L ¥ 7,

readline.get_completion_type()
Get the type of completion being attempted. This returns the rl_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 rl_attempted_completion_function callback of the underlying library.

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.

readline.set_completion_display_matches_hook( [function] )
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 under-
lying library. The completion display function is called as function(substitution, [matches],

longest_match_length) once each time matches need to be displayed.
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6.7.7 fERH

UTOFITIE, 2—=FDKR—LT4 V27 VIZHBERET 7 4L .python_history DFtAAA Y REZ HEINY
12179 72912, readline B 2 — VOBREDOFAEZEEEBE LD LS IHEI 2ERLTVWET, UTDOY—2R
a— i@, Miity > a yHida—3% D PYTHONSTARTUP 7 7 £ L6 HEIICE TN 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% XfFEE— F THEITSN LK, TDa— FEEBRICEEHIVICETEINET ( readline DFRE 2B
LTLEZ W),

ROPITIE LR EFMUCHNZZERNTE ETH, I TRIROBERDOAZEBMT 2 Z & T, MifTLTHEELY > a
Y AR—FEINEKT:

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)

atexit.register(save, h_len, histfile)

RKOBITIE code. InteractiveConsole 7 7 AZYE L. JBREROHRE - BIHEYR—FLE T,
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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 —2Z3—R: Lib/rlcompleter.py

rlcompleter €Y 2 — LTl Python DF#AIFRF —V — FZEFR L7 readline €Y 2 — AT OREREE
ERLTOVET,

ZDEY 2—H Unix 77 v b 75— LT import 4L, readline BFIHTE % & ZiZld, Completer 7 7 X
DA VAR ZADPEBVIIER Z 4L, complete() XYV v FA¥ readline fTBICRE SN E T,

IV N> =S PN G

>>> 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 —/U&, Python ® MEHE—F & —fEIHEHT 202ER L TR SN TWE T, Python
S AT arvEOITRENALTVERHE, ZOEYa—ABHBNICA Y R— S, BREhxd
(readline DFHTE % ZH),

readline DRV T Ty 87+ —LThH, ZDEY 2 — L TEHKRXNS Completer 7 7 AIFMHE D HIMIHE X
£,

6.8.1 Completer # 7V b

Completer 7 7Y =7 MIMUTDOAY v FfFoTWEd:

Completer.complete (text, state)
text O state FEHOMTEIEMZIEL 3,

LU text BEVA R (') BEERVIEA, __main__ | builtins TERIN TV BIARFID, ¥F—V—F
(keyword EY 2 —VTERINTWVDS) D OMTINET,

VU REESDANOREA, BWEAEHS FICANEREECTHML &5 & LET (BEEDIRIICITOH
LIELERAD, __getattr__ () ZIFATLES 22 b $9) 2L T, dir() BT~ v+ 23
R g¥, REFMHICHE L2 TORSNIEE L TR SN, None ZRLE T,

6.8. rlcompleter --- GNU readline [A|F #H5ERE#K 203






SEVEN

NAF ) T—24018

COETHNASNTVEES 2 — V3N TV T —REWS D DEANBZUHZRELTVET, 7741
TA—==v FRXy U= 7B bariiy, ZoonNg FU 7= ZUEIZOWTIE, Zh L0 TGS
TWETS,

TEAMLEBY—EX TRENT2—ED I 4 77 ViZid. ASCII HIt DAL F VY 75—y P THATEZ3HD
(Bl: re) . TRTONAFVF—XTHHTELHD (Bl: diffiid) BHH X7,

mx<, NAFV—=r > 2B - byles, bytearray, memoryview WZFH L TWS Python L kA V57— XAl
WKOWTHBRLTLZE W,

7.1 struct --- N1 bFIZNYIENI-NAFIVT—RELTHRIRT S

Y —2—R: Lib/struct.py

ZDEY 2 —Wid, Python Ofir Python bytes 77 =7 b LTREIND C ODRGERT — & L D DL
ZEBLES, ZOEY2—MERIC. 774 VIRESNZD, 2y VY —2HERERH LA, F V) T —&%
W rrEHbNET, ZOEY 22— Tk, CHEERDL A 7Y FB LU Python OEY ORI TITW 2 WA
Bayoy MIRBET 201, EXNFY 2EvE T,

AR FT7ALVEITR BAohk C oMz Sy 75580, BET5 C 7F—&ME@YNIT 74 VA >
b (alignment) §272DIZBNA bDRT 4 YT Z2ITHIZeBHDET, ZOEFMNERINDIE. Sy 7 Eh
JHREERD AN P REEXIET 2 C BERDOXEY LA 7D MCIEBICHIEZ®270TT, 77y 74— L4
MY DT =27 —<v bEWo7D, BT 4 V7 E2PRLED T2, VA XRET7I74 X bl
T native DD DIZ standard S K5I LET: FLWE NA bF—F, TAX 734U AV 221
LTFEW,

WL DODD struct DBIEL (B X Struct DX Y v F) & buffer 5IEEID £3, 24U bufferobjects % 52%&
LTWTHi A D ATRE L 72 3 FiAE SRR ANy 7 7 2T 247927 PO Z 2 TF, ZOHMNDZDITE
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s R d —BIIZENL bytes ¥ bytearray T, NA FOEFIL ART I N TES X5 R MDOZ L D
BNy 77 7B baVEEELTVET, 20D, Z0561E bytes A 7Y =7 bR SEBEMO I E—72 L Ttk
HLPHFZABNTEET,

7.1.1 BE AN

CDEY 2 —UILL T ORI e B Z ERL TV T

exception struct.error

BAc IR TR S B BT 5, 51U MIAFE L D2 ilid T 5 T8 T T,

struct.pack(format, vi, v2, ...)
7 4 == v FNXFH format IHENME vl, v2, ... BRI LT, N4 MAA T =7 VERLET, 518X
WBELZ7 =<y FPPERTAB L EHEIC L TOWRIFIUIR D £H A

struct.pack_into (format, buffer, offset, vi, v2, ...)
7 F—< v FXFH format WHENME v1, v2, ... BN 7 LTANA MINZL, EBEAAABER buffer DA
Tty b ooffset MBEDEZAALET, A7y MIEREKREEA,

struct.unpack (format, buffer)
(pack(format, ...) TRy ZINLTHAD) Ny 77 buffer . FEALFEF| format ZH>TT >~
Ry ZLET, AR—D2LIPRVWEEZED, HRIFZZTVTREINET, Ny 7 7D M4 &
calesize() DIRDETDH 2EXLFHNNERT 294 e —HLRITNUIRD £ A

struct.unpack_from(format, buffer, offset=0)
N 77 buffer &, offset DOLED HERXFF format IH->TT7 VR 7 LET, ER—D LR
WIEEZZD, FRIFZZTNVTERINET, offset ZIRE T E Ny 7 7DNAL b AL RE, ARlrd
calcsize() DR DETH 2FERLFHIDERT 29 4 XTRIFAUIRD A

struct.iter_unpack(format, buffer)
Iteratively unpack from the buffer buffer according to the format string format. This function returns
an iterator which will read equally-sized chunks from the buffer until all its contents have been con-
sumed. The buffer’s size in bytes must be a multiple of the size required by the format, as reflected

by calcsize().
ATV = a VERZESCFY|THREIN X Tk yield LET,
N— a ¥ 3.4 TEM.

struct.calcsize (format)
FHAF format \THE- T, WHER (Fhk pack(format, ...) XKoo TIEREINZNAL M4 T =
1) DA XBIRLET,
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7.1.2 EXXFF

FIEXTFINIT =22 Ry 2 LD TRy 7 L7 T 2OHREINLZ LA TV P RIEET 570D X =
ALTY o XFININY 27|70y 783N 7 —2DOMEHRET 2 EXNEEXF »oALTOHNET, &5
W NA RF—=H SAZ TI3ARAVE 2HlHT 27D OREXFHHD £7,

NALF=H, A TIAUAV B

774N bTE C TORE~Y YDA T 4 7 (native) DIFRB LU NA b A=K (byte order) TR h, i#H
PNe7 74 X b (alignment) § 2572012, BEZIGCTHENA DT 4 V7 2IToTAFy T LET (ZH
i C ay g IV IL—IURENE T ),

ZHUIRD- T, 74—y NXFHNORIIOLFZHF ST, N4 FF—XDR2H A X, 754XV MV REET 3
YW TEET, BETEAXNFEUTOT—TNMIRLET:

XF | N T —H 14X TI3AAY
¢ native native native

= native standard | none

< VMLZYT 4TV standard | none

> [ 4 VA AP B standard | none

! X2y bU—2 (=bvy L7147 ) | standard | none

74 =% b XFINOBRADLTHEDOVTNLTRVEE, '0' THLEARINET,

IATATONL bA—RREE Y FZY T4 7YmY MLV T 4 7 2T RRA MHEBICEREL 3, HIZE
Intel x86 B KX AMD64 (x86-64) 1V P> 7 4 7 T, Motorola 68000 3 kXU PowerPC G5 13 v 7
IY7 47 T3, ARM B XU Intel Itanium 3> 74 7 Y 2YIDEZ SN MEEZHA TR T (N v
TA4T ) HoTWBETYATLATDIY T 4 7 V& sys.byteorder %o THFHNT F XL,

AT A TOHAXBIET7IA X MEC arv(FD sizeof RTHREEINE T, XA T4 TDH A XB
FUT7 A4 A PERAT 4 TONAL P F—KFEIRFICHEDILE T,

BHEOI A X7+ —~ v PXFRITRED 9, EREEXF OXEZBHLTT W,

Q' = DEWHERLTKEZIV: iR AT 4 TDONA, b A—KXTITR, BEDANA P AT
A VRV MIFEEOHDICEDETHD X7,

The form '!"' represents the network byte order which is always big-endian as defined in IETF RFC 1700.

NA PA—IZBE LT, TEREINC AL FRT 9 TRITD) 34 T4 7O #IGET 2 HBEEHD A, <
FE > DIBAIDLOLAERATLEEW,

R
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(1) 7 4 ¥ ZEEEERD X Y ANOW P OFICIZT HETEBMINE T, ROPRRIC ST 4 V7B MEh 3
ZEiEHH EEA,

(2) FA T4 TTROTFAXBIUET 74 VXV IPBELNZHEITI AT 4 Y73 ITbhERA (2
<> =00 Bl AT,

(3) FEDHRIC K 2T I 4 A ¥ FESRITHED X 5 ITHERO AR Z Z A Z 5123, # DR LEEZ YLk
REDQTT7 r—~v ML %3, EAF 22TV,

ERISEXT

7 #—=< v FXF (format character) ZUATOEMKER > TWEF; C & Python ORDOZEHETIE, EIZIEMEIZ
TR EINLBTRL TERD E8A: EEDY 4 X FlX standard 4 XFEHARHIC Sy 7 7 EHMA
NAMPERLET, DFD, 74—y XFHIH <! 1> 11 =t ODVWTHADLTHE > TWERHEDHD
T¥, native A XEHARHTIE Sy 7 ENTEOREXIETF v b7+ — 2MKIFTT,

7#—<Iv bk | COE Python ! BEOHAX | FR
X NRT 4 ¥ TNA b @7z L
c char RZ 101 |1
b signed char B 1 (1), (2)
B unsigned char B 1 (2)
? _Bool EER (bool) 1 (1)
h short B 2 (2)
H unsigned short B 2 (2)
i int B 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 | ¥ 8 (2)
n ssize_t B (3)
N size_t B (3)
e (6) FEV MR (4)
£ float PR MR 4 (4)
d double PR N (4)
s char[] bytes

char/[] bytes
P void * B ()

N—=Yary 33 TLHE: 'n' BLXY 'N' 74—~y POV R—-2EMENE LT
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N—=Tay 3.6 TEH: 'e' 74—~y bOFR—-IEMENE LT,
HERR:

(1) '7' ZHra— NiX C99 TEHR SNz _Bool BUTHIEL 5, ZORMBHMTELVEEIX. char T
SNFET, BHEE— FTREHEITL NS PTREEIAET,

(2) IR BMOE ia— FeffioT v 7 LES T2, FEHED __index__() XV v FZ2FosTW
Bk, BRUCEIT 27212y 7T 2RNCZEDA Y v FHREENE T,

N—=Tay 3.2 TEE: B LT __index__ () XYV v RMFEDLNS X 512K -72Dik 3.2 DFEAE
T,

(3) 'n' BEU N BHa— B (F7 AL LA b A—XXF 100 [ ETRRENS) native 5
A XFEHRFDOAFHTE 3, standard 34 XFEHRHICIE, BEOT7 7V —2 a VICHE T 3O
TFx—<v MNEES N TELT,

(4) '£' . 'd' BXU ‘e Zfta— FIZoWT, Sy 7 3hKBIZ IEEE 754 binary32 ('f' OBA) .
binary64 ('d' O¥A) . £/ binaryl6('e' DIFA) 74— v B TTv b T 4 — LB ZFH
INEREID 7 4 —= v MCBBRREbRE T,

(5) 'P' T A —= v FXFREIAT 4 TAAL AR TOBFHATRETT (F7 4L bDFy FT—254 b
F=RIZRET 20, 'Q N MA-KEBEBEXFEI/ELRTNIRD ETA), '=' BHRELLEA. K
A MFHEBEDONA P A —RIZEDSVWTY MY T 7Yy T2y T A 7D E LR[S RS
9, struct EY 2 —VIEZDFREESRA T 4 TOA—XFEL LTHRRLZWOT, 'P' 25 Z ki
TZEE¥A,

(6) IEEE 754 @ binary16 7 }A5E” Bk, IEEE 754 standard @ 2008 EOLET CHEAINE Lz, PHEER
&, 755 bit . 5 bit OFEBEE. 11 bit OFEE (/RIS 10 bit BMREFEN ) 2HFH, BB X Z 6.1e-05
75 6.5e+04 FTOMETELMETRIATE XY, ZORI C av 34 FTRIACIZI K-SR T
WEHRA: ZVWTOVWDOYY T, BRFET % DIZ unsigned short 23 2 %523, BEOHBEICIIFEZ T8
Ao FELWIZ 21E Wikipedia @ half-precision floating-point format O R—=Y 2SR L TL7ZX W,

74 —<v MXFORNICERZE DT, DR LEE (count) ZIEET 2 2B TEE T, flxid, 74—~ b
XFH| '4n' 1 'hhhh' 2L B UEKTT,

Tr—<v MFHOEAXFIZERINET; count ¥ 7+ —~< v PXFOBIZIEAR—ZA %2 ARTIEWIT Z
A,

's' 74—y FXFTOZEDIERELEE (count) 1, D7 +—< v MXFED XS REDIRLUEETIER L, A
PR LTERINAE ST, HlZIE, '10s' FH—D 10 N4 FOXFHIZEERL, '10c' 1 10 HOXFEEEKL
F3, BOIRLEBBIEEI N2 o5GEE. T 74NV MED 1 A RINE T, Ry 7Tk, XFINEHA
ARXED LSO EFEDLNZD null N4 P TEDLNZD LET, 7o %y 7T, BRENSEZ AL b TV
7 bOAA MR, IEREICHE L7 D IS D £, FARAHE L LT, '0s' IZH—DZFHIZER L, '0c!
0 HDFEERL £7,
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ﬁi;kjj._—?y]\ (l b’ |B| |h| |H| 'i','I' '1','L','q','Q')@L“fﬂ#%@offﬁx%/\"y7?‘ét
Xx N7 H—7v ]\O)Jﬁtﬂtﬂ DHEPNTE NG S, struct. error DEHINE T,

N—=Ya ¥y 31 TLEHE: 3.0 T WL OHrDEHT +—~v M ETRHEFICRVEZEOEL T, struct.
error DD DIT DeprecationWarning ZEHL TWE Lz,

7 4 —==v FXF 'p' & "Pascal XFF (pascal string)” 32— KL ¥ 3, Pascal SLFFI count THZ SN
% BERDNA M CIND 5NTZHNAIZERDO XTI TS, D7 —XDEED 1 N4 MR XTI ORES
2255 DOHE, NEWTOEBINDLNET, ZORICKFINDANAL VT —=XDPHEFET, pack() WZEX N
Pascal XFHDRENRT E (count-1 £ D dRWV) HE, FLHD count-1 N4 PAFEZATNET, XFHH
count-1 KD dFEWIHE, HEE L7 count N4 MIET 2 ETORD OFFEXLTHD SN E T, unpack()
Tld, 74—~y FXF 'p' I FHEE SNz count NA T T =X 2 FHAAALETH, BN B XFINIHR LT
255 FEHA D I LB RVDOTHERL TSI,

P T x—< v PXXFETIE, BDEIX True £7/21% False T3, v 732 X212, 5184727 roimi
fEe LTOEXFEDLNE T, 0 F/201d 1 OXA4 T 4 TRBEEOEBERFT Sy 7 &, 7y 7E¥N 5L EiX
¥ THRWHEZ True 12D 3,

fERBH

AR 2TOHE, v T T4 7D YT, IAT 4 TDONL b A=K FAXBIET 74 v X b
EIEL £

AR FIE LT, 2008 E Ry 7 /7Ry 7 LET:

>>> from struct import *

>>> pack('hhl', 1, 2, 3)
b'\x00\x01\x00\x02\x00\x00\x00\x03"

>>> unpack('hhl', b'\x00\x01\x00\x02\x00\x00\x00\x03")
(1, 2, 3)

>>> calcsize('hhl')

8

TRy I UTRERD T 4 — L R, BEUCE|D 4T3 named tuple T v 7’32 Ik > THRETEMIT S
ZEMTEET:

>>> 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=38)
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TIA YA NOERENT DR BERAT 4 YIIBRRZ L VWHIEHICED, 77—~y NXFOIEED
A ZXDENEEAHT LD T

>>> pack('ci', b'x', 0x12131415)
b'*\x00\x00\x00\x12\x13\x14\x15"
>>> pack('ic', 0x12131415, b'*"')
b'\x12\x13\x14\x15x%"

>>> calcsize('ci')

8

>>> calcsize('ic')

5

BITD 7 x—=v b '11h01" &, long BA 4 N4 P Z2EHFE LTEARZ LN TWVS EREL T, Rz 2 N4
FeRT 4 YT LET:

>>> pack('11h01', 1, 2, 3)
b'\x00\x00\x00\x01\x00\x00\x00\x02\x00\x03\x00\x00"'

COHNIAAT 4 TOHAXETIA VAV IPMEDODRTWE e & TEEYICEIEE T, EEDY A XL
TIAURYFETIA VR Y PDRETIEVDRRDE T FT4 VAV FHITVERA,

BE:
array €Y a—Il —RERT—EBNSREZANL FVERT —XDRY 7,

zdrlib B a—I)l XDR 7—XDRv 7BXUOT7 v 7,

713 V32X

struct EY 2 —VIZROBIEERL 5

class struct.Struct (format)
74— v FXFF format W0 TANA F VT =R e HAEFEET L, HLWV Struct 77727 FEIRL
3, Struct A7 27 b E—EBEoTLLZDXY v FEffisE, 7x—<v MXFIDa v L Ap
—ETHELDT, struct EY 2 —NLVOMEKERTL 7 + —~< v bTAEDIERHT XD HRIRNTT,

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 A TP =27 PEUTOXY v FeEEEZSR—PLET:

pack(vl, v2, ...)
pack() BIRERUT., av A LEhiT =<y FEAIHT 25XV v FTT, (len(result) I size
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YELWVWTL L)

pack_into (buffer, offset, v1, v2, ...)
pack_into() BIERUL., avy st a7+ —~<y FEHHTE2XY v R T,

unpack (buffer)
unpack() FIBERIC, ay R frEdniT7r—<v FZ2FHTE XY v FTT, (bufer D N4 M
1 size LHFELLRFNUIRD FHA),

unpack_from(buffer, offset=0)
unpack_from() BERUL, a v A VENZT +—< v VERHATE XY v R T, (offset TR
£33 buffer D4 FUIDIR D size LETRITNUIRD FEA),

iter_unpack (buffer)
iter_unpack() AR ERIC, av i rdhkr+r—<vy FE2FHAT2EAY v FTT, (buffer N
4 MU size DEBTRITIUIZRD FEA),

N— a3 v 3.4 TEM.

format

2D Struct A7V =7 FEREKT BRICFHENL 7 +—< v P XFHITE,
N— a v 3.7 TEH: The format string type is now str instead of bytes.

size
format JBIEIZHIE T 2HEERD (5T pack() XAV v FIZX o TERE N B A MNlA TP =2 b
D) 4 XTT,

7.2 codecs --- codec LXKV EEEV T X

Y —Xd—FK: Lib/codecs.py

ZDEY 2 —Mid, BEEERL Python codec (L¥a—& e 7Fa—X) HOMEKES 5 XA ZERL. codec & LT —
WIRRR 7 at 2 2 EH S 2 NED Python codec LY A M VUADT 7 ZRBML E T, £L D codec X7 F
AN MERICZYa - 32 TFAMIVO—FT0 20 TP, 7FA M2 THFAMI, EE3ANSL M2
NA MZZYya— KR35 codec DIFWINTVET, WAX LD codec IFMEREOHMTZYya—-Fe7a—F%
TAETH, —HOEI 2—AREE TFRA IV OA—=T 1 2 J » bytes NDTYa— FOAIHIRE LT
79,

ZDEI 22— TR, FED codec TZYa—FRT7Fa—FEITH700D, UTOBBPERINTVET,

codecs.encode (0bj, encoding="utf-8’, errors=’strict’)

encoding WL E 7z codec ZHALT obj x> —FLET,
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WHEOLS A X — L% errors ITRET DI ENTEXRT, 774NV DL =NV T (7L
HHRIE) 1X 'strict' T3, ZHIT Y a—FTF—I3 ValueError (b L <X UnicodeEncodeError @
57, £V codec KEEDH 775 R) ikl T2 ZEBWKLET, codec =7 —UHIZOWVWTDED
FELWIEIRIE Codec BRI SR ZZRL TS W,

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

encoding WLk X N7z codec ZHHAL T obj 72— RFLET,

FEDLS —HAF— L% errors ITRHETHZEDPTEET 774NV FDTT =Y FFIT 'strict!
TS, ZHUITa— P F—& ValueError (b L <& UnicodeDecodeError DX 574, & D codec IZ[H
OV 775 R) ZEMTEZZ2EHKLET, codec T7—MHIZOWTD X DFELWERIE Codec B
EI SR 2ZRL TS,

% codec IZDOWVWTOFMS., KDLSWC L TEERARZ Z N TEET,

codecs.lookup (encoding)
Python codec LY X MU 5 codec [BMEIRL. LT TERT 5 L 57 CodecInfo A 7T =2 F2IRL
\i\j—o

Tya—Fy4 YZORRF, FITLIRAMVDF v v ¥ ahofTuEd, Rorsiidiud, BEuIhtun
SIBBREBDOV A M LE L E T, CodecInfo A 7Y = M—2d ROo05RIFII LookupError %
EHLET, Robo%b, ZD CodecInfo 77V =7 MIFr v alZRFSHh, BUH LANGERZ
9,

class codecs.CodecInfo(encode, decode, streamreader=None, streamwriter=None, incrementalen-

coder=None, incrementaldecoder=None, name=None)

codec LY R MY NEMET B5E5D, codec DFFMTT, > 77 X518, ROFRLDBEHITHEES
NEJ,

name

Ira—F 4 Y IOLRITT,

encode

decode
AT—bPLVARIYA=T 4 Y7 Ta—74 Y ZOBKTT, hdid, Codec f Y ARV AD
encode() XY v Rt decode() XYy RERIULA YR —=T7 2 —RERoTWVWARBRENDHD ET (see
Codec DA VA—TT—R Z5R), ZOBKELIEIAY Y FiZ, A7—PFLRAE-FTEIET S22k
HRRESNTVET,

incrementalencoder

incrementaldecoder
AVIVRAVEL - LA TA=KDI FRAEET7 727 FVEKTT, Thbid, BEY IR
@D IncrementalEncoder ¥ IncrementalDecoder DEFT 54 VR —7 = — A% ZNEFNIRMET
BZRENDHYET, 47X VRV codec lF, AT — b (NEIKEE) 2REET 52 BTEE T,

streamwriter
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streamreader
APV =LA R=—V—R—DIFRERIFI 777 VIVEKTT, ZObid BEZ XD
Streamiriter ¥ StreamReader WEFRT DA VR —T7 =z — A2 TN FNRIETI2HLEEHD 7,
A bV =25 codec 1F. AT —FERFTEIEDTEET,

SFXFR codec MEREADT 7 A% MELT 57012, TOEY 2—VETO XS BB EREL TY
F5, ZhoDBBUZK. codec DIRERIT Lookup () BHWET:

codecs.getencoder (encoding)

Bzohlezrya—7 4 270203 % codec KL, =y a—XBEKERLET,
IYaA—=T 4 YITPEOD SR F AU LookupError ZiAH L £3,

codecs.getdecoder (encoding)

HBzohlezrva—7 4 202 $ 3 codec KL, 7a—XBMERL £7,
IyaA—7 4 YIBEODSRF IR LookupError ZIAH L £55,

codecs.getincrementalencoder (encoding)
HBzohiezrya—74 v 70203 % codec ZMEKL, A Y7 VAVENL - Zya—RTFRAFERIET 7
7 FVBEEIRL £7,

ITYaA—=FT 4 YITBROPHZVD, codec BA VIV AV RV yaA—KXE2H K- LRFE
LookupError %k LEd,

codecs.getincrementaldecoder (encoding)
Ezohlezra—74 Y70 T % codec ZMRL, A Y2V RXYEV - Ta—-—RIFAERET7 77
MU BBEIRL 7,

IYA—=FT 4 YITBROP SRV, codec A YT VXAV Fa—KeFKR— b LRITNAE
LookupError ik L %9,

codecs.getreader (encoding)
Gzohlezrya—74 Y703 % codec ZMFK L. StreamReader 7 7 AE 7137 7 7 bV Bz R
L%,

TYaA—7 4 YIBRODPSRITIUL LookupError ZEH L £ 9,

codecs.getwriter (encoding)
Ezohlezrya—7 4 720 F % codec MK L. Streamiriter 75 A%7137 7 7 + V) BEZRIR
L%,

IyaA—T 4 YITBEODP SR TR LookupError ZiAH L £3,
KD K2, WY codec MREAMEBRT ST, HRAKXLD codecs ZHHT 5 B TEET,

codecs.register (search_ function)

codec MBI A BR L E T, MREBKIE 1531 ITRTTIL 7 7Ry FONLENLSRDI LY A—F 4
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VI EED, CodecInfo A 7Y =7 baRLET, MBHEABMDIEEZ Ny a—T 4 V72 EAO05
NWGE, None IR L 35,

ER: HE. BREBOBRIIFEHTY, 207720, 229 T AMREY 2 —LOFHI— FERY
CRIENE LB ET,

IraA—RENLTFRANT7 7 A VEHT 255, #HAAAD open() ¥ ZAUIBEMNIT bz 10 £V 2 —IL
DFERAPHERINTOE TS, ZOEI 2 —MIBMOL—T 4 VT4 B 7 5228 L, X4 F V77400
PUF T 258 1CIRIEW codecs ZRATEZ2 X512 LE T,

codecs.open(filename, mode="r’; encoding=None, errors=’strict’; buffering=-1)

TYa—FREINZLT74LV% mode o CHE, BN ETYa—-F/FTa—-rFeREIET 2
StreamReadeririter WA Y ARV ARIRLET, 774V D774 LE—FRIF 'vr' | DFD,
HAHLE—FTI7 7 ALV EHEET,

FR: TEOZYa—RINLT7AME, BIIANAFIVE—FTCHEE S, SiAEERIC, '\n' OHH)
ZHIITbObNE R A, mode 5180, HAAAD open() BEDPZIIANBEIEDANAL FIVE—FIZTEZ
EMTEET, 'b PEHEBICMEhET,

encoding 3. ZD7 7 A ML THEHEN 2 a7 4 Y7 RBEELET, N My a— RT3,
HBEZVEINA MDHTA-FRTEZITRTOLYA—T 4 YIHRHFUINET, 774XV v RBPKR—- b
T35 —&AZ, HHXNS codec Ik ->TERD T,

I =NV RV TDDIT errors ZET B TEE T, ZHUEIT 7 L b TIE 'strict' T, TV
a— FRICZ 7 =3B IUE ValueError ZiEH L 5,

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’)

BRIy a— REBETI 77 ANDTy TENT2N—Ta > Thb, StreamRecoder £ Y ARV A
FIRLET, GO 7 7 A&, Ty TEINA—Ta VMBS, LN ET,

T TENT 7 ANVCEZAENT— XK BB ENT: data_encoding 1> TTFa— FEh, R
file_encoding ZfEALTIED 7 7 A WAL P LTEEHEINET, TTO 7 7 A A bHEiAH SN
4 M. file_encoding \ZiE->TT7 a— F&Eh, #iFRiE data_encoding ZERA LTy a— FXNET,

file_encoding 235 2 50U FHUR. data__encoding 23T 7 0 MZ& D ET,

I =NV RV TDDIT errors ZIET Z DB TEE T, ZHUET 7 L b TE 'strict' T, =V
a— R 7 —23H U ValueError ZREH L 3,
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codecs.iterencode (iterator, encoding, errors=’strict’;, **kwargs)

AYIVRYEN s A= eflioT, iterator oMfaI s AW REMNIZ a—FLES, 20
BIEUZ generator T3, errors BIEIE (MO BHHW 2 F — 7 — REIEEFERIZ) A Y7V RX &L - 2V
aA-XIZZDEFIEESNET,

ZOBBTIE, 23—FT v 23z a—FRTETFAND str AT 27 FERZRIFIFIBEIHD T,
- T, base64_codec DX I NA b MENL PADIZYA—RIEPR—-FLTVERA,

codecs.iterdecode (iterator, encoding, errors=’strict’, **kwargs)

AVTVRYEL s Ta—Reflio T, iterator LI AN ZRKENICTa—FLET, ZOBK
& generator TF o errors 5IEIE (MODHHD 2 F—T— FHIEELRIRIIZ) A Y7V X &L Fa—&KIZ
ZOFFIIEEEINFT,

ZOBETIE, a—TFT v 73y a—FF 5 bytes 770 =7 b EZUINITIIBLERDD E£T, EoT,
1ot 13 DEIBRTFAIDLLTHFRAMDIYA—XD iterencode() TRIFIZHEZZ2LTH, ZOD
T3 R—FLTVEEA,

ZODEIY 2 —VIEUTOL I REBDBDERLTVET, 7799y M7 3 —LKGFR T 7 AN EHRAEET SDITK
VB ETS:

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

INODERIEZ. W DD ITYa—F 4 7D Unicode DA b F—X~<—2 (BOM) T, kAR A
o= U REERLET, Zhbid, UTF-16 & UTF-32 7 —X A bV — A THHAT 24 b+ —&
ZIEE LD, UTF-8 T Unicode ¥ 72 F ¥ & LTHONE T, BOM UTF16 ¥, 77 v b7+ —LD%
AT 4 TN, A —KIZXo>T BOM_UTF16_BE %71 BOM_UTF16_LE T3, BOM & BOM_UTF16 DT A
V7 ATY, MRIZ, BOM_LE & BOM_UTF16_LE ®. BOM_BE % BOM_UTF16_BE DTLA Y7 A T3, £D
fioERE UTF-8 ¥ UTF-32 =>a—7 4 >»27® BOM #&£L %73,
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7.2.1 Codec EEV S X

codecs EY 2 —UZ, codec F 7V 27 b EBET 24 VR T2 —RAEERTI—HOREI SRR ERLZE
To ZDEI 2 —NME, HRARXLD codec DEZEOHEMEL LTHHATI b TEET,

Python T codec ¥ LTHZX 2 &5 %12, AT —FLATYa—X, A7—FLATa—X, ArY—24
V=R APV —LIAEZDADODA Y RT7 2 —RAZERTI2HENRDHD £, BEIE, APV —LV—-KEF
ARBFAT—PLRAZVA-—RXeTa—XEHAALT, 774078 FalzEELET, codec DIEEIR
codec WLy a— R Fa—FDILI—DUIMHGEDERTIDENRDDET,

IS—N\YEFE3

To simplify and standardize error handling, codecs may implement different error handling schemes by
accepting the errors string argument. The following string values are defined and implemented by all

standard Python codecs:

fiE =K

'strict' | Raise UnicodeError (or a subclass); this is the default. Implemented in strict_errors().
'ignore' | NIERFERO T X ZHA L, MHET 2 Z e R M EZHEE L £3, ignore_errors() T
HEINTVET,

LTI =Y R, TFAMIYOA—T0 27 COABRAEINET,

fi& =S
'replace] Replace with a suitable replacement marker; Python will use the official U+FFFD REPLACE-
MENT CHARACTER for the built-in codecs on decoding, and ’?’ on encoding. Implemented

in replace_errors().

'xmlcharrdirpplecwith the appropriate XML character reference (only for encoding). Implemented in

zmlcharrefreplace_errors().
'backslashrep¥adey v ¥ a DXDIR Ty — 7> =7 Y ATEBL £F, backslashreplace_errors() T
HESNTVET,

'namereplaeplace with \N{...} escape sequences (only for encoding). Implemented in

namereplace_errors ().

'surrogategseapd 'R iiE. /N4 Fl% U+DC80 55 U+DCFF DHIPHOME 4 DY v s — Fa— FTEERZ £
3o T—XDILYIa— FIRFIZ 'surrogateescape’ T7— Y FIMRFHEINZ L, ZDa—F
BRIT A MRS E T, FEL <X PEP 383 22, )

512, RDOLT— "V FFE5 2607 codec IZRFETT:
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fi&

Codecs =R

'surrogateps8, utf-16, utf-32, utf-16-be, | Allow encoding and decoding of surrogate codes. These

utf-16-le, utf-32-be, utf-32-le codecs normally treat the presence of surrogates as an error.

N—Ya v 3.1 TiEJ: 'surrogateescape' B XU 'surrogatepass' L7 — "> K7,

N—ar 3.4 CHHE: 'surrogatepass' T7— Y FZ3 uth-16* a—7v 7 & utf-32* a—7 v 7 CTEHET
&5 FL7

=2 3.5 TEM: 'namereplace’ T7—NY FITT,

N— a ¥ 3.5 TEH: 'backslashreplace' T7— "> FJE, 7a— FRFEEFERFICEIEST 2 X5k b &

L7

RDESZ, BHINTZEOHLVWZ S — AV R IERHEFTLIL T, FrAIXNZHOEEERIRT DN TE

9,

codecs.register_error(name, error__handler)

I5 =Y RZ error_handler %481 name TERRLET, TVa—FHFBLUOTa— FHZZ I —HE
HX N85, name 28 errors 5182 U THRE SN TWIUR error_handler SWFFCH SN E T,

error_handler 13T — DN T 3 1EMD A - 72 UnicodeEncodeError 4 Y ARV Ak ¥ HITPEL
HEngEd, =7 —UWHEZ ZofNEER T 20, BlOBINEERT 22, AJTOLYa— RFTER
Dol OREXFI e Ly a— FEEHT LB A0 X TN E2RTREND D 5, KRBT
& str F721F bytes DVTIDPIZT 2N TEF T, BXFINHRANAL MITH 255, =ra—xiZ
Bz Ny 77ictzhzat—- 1L 535, REXFINNXFINTH 2565, =¥ a—X 3BT e v
aA—FLET, TOANNOIEEME,N STy a— FHABEMAINE T, MBLZADEIZT S . AJISCFS
DR & OMNIE L L TRbh 3, BHHROIMINCD 2 & %2R L7HEICE IndezError D3AH X
nEI,

Fa—FeBROEEEZLTVWETE, T 53— A"V R WKZEXND DD UnicodeDecodeError In»
UnicodeTranslateError THBHRE, TIT—NY FZ7OEBLE-NEIPEEH XN 205 G5
B FEI,

BRFEADLZT =NV FT (FELS NV FI7280) 3. ROLSXZOAFTHREKRT L2 ENTEXT,

codecs.lookup_error (name)

i name TERFADIZ I —NY FIE2RLET,

I =Y RIDBROPSRITIUL LookupError ZiEH U E T,

DTOEMRETS -~y RS, EV2a— L L~ULOMKE LTHHTE 9,

codecs.strict_errors(exception)

strict T —UHEEELET, T0a—F2I7—FREF7Ta—FI7—3ZNZEN UnicodeError %
EHLET
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codecs.replace_errors (exception)
'replace' T —MHZFEELE T (THFALIYOA—T1 2T DH) (codec LD Ty a— R 54
BOHZ) Tya—FLI7—ICMLTE '?' &, 73— FTI7—1THLTIE "\ufffd' (Unicode fE
F)WKEERZAET,

codecs.ignore_errors (exception)
ignore =7 —MUHZFEL £, PELRPAOT —L@Mlan, =2 a—F 37 a— Fidfls @il
ERCRER ARG i A % S

codecs.xmlcharrefreplace_errors (exception)
'xmlcharrefreplace' L7 U ZHEEL 3 (THFAIIYIA—T1>J OV a—FDA), TV
I— FTERVWFE, @Y% XML XFSRICEE MR £9,

codecs.backslashreplace_errors (exception)
'backslashreplace' =7 —MHZELEL 3 (TFALIYI—FT1 Y Oy a—FDA), RIER
EROTF=2E Ny 725792 affEDIRy =T = Y ARZBERAIET,

codecs.namereplace_errors (exception)
'namereplace' LTI —MHZEK LT (THFALIYI—FT14 Y DY a—-FDA), TYIA—RT
ERVXFE NN} TR =T =S Y RITEERAET,

N—a v 3.5 Tl

AF—rLRBIYI—R7TI—F

HIED Codec Z 7 RWBLLTDXY v REEELET, ZhHDX Yy Fidk. AEIREZEF-Lrworya—%/F
a—REBDAL VR T 2 — R EHELET:

Codec.encode (input [, errors] )
A7z b dnput TVA—=RFL, (BNHA7Y =227 b HELLEEX) 02TV Z2RLET, fIZEX TF
ZARIYA=T 120 BXFHNATI =7 b EFEOXF Y b (BlZIF cpl252 X is0-8859-1) % H
WCANA MA TS 27 MIZEHILE T,

errors SIEUIEA T2 29 — WP ER L FT, 'strict' WHNFT 7 51 M TT,

ZDXY v FiX Codec WCHEMREZMREFEL TR D ERA, BRI TV a—FT5DITREZREL
AUz 570 X 5 72 codecs 121 Streamiiriter o TLZ&E W,

IYa—REBFREN 0 DANZUETEZITNUIARD EFEA, TOHE, BZOF TV =227 Vel A 7Y =
7 P LTRERTFNIZZRD R A

Codec.decode (input [, errors] )
ATV b input ZTA—=F L, (WA 72=27 M, HELERE) OV E2RELET, HIZIE TF
ArIA=Ta27 B BEONFHRELY AT 4 VT ya—FESNEANL M TV =27 %
XA TS =7 MITEBILE T,
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TXRAbMLYaA—=FT 4 YT eNA M HNA FHIAND codec Tld, input & bytes A 727 b, £/
BHAANLERDONY 774 VX 72— R8T 247027 b THEZMHENDH D 5, flZIX buffer
FTI 2 PRAEVTY TR 7 A LTRIFNIRD £H A

errors 5IBUSHEHA T2 =7 — B2 ER L FT, 'strict' BT 7 5L FTI,

ZDAY v Fid, Codec 4 Y AR Y RIZAEIREZIREFEL TIR D ERA, IR I Va-F/FTa—
K3 2 7=DITIREZREF L 2T U 5720 Kk 572 codecs 1I21& StreamReader Zffo T 72& W,

TaA—KIIREN 0 DANZUHTERTNEIRD FHA, ZOHE, BZOFA 7P v eliid 7Y =
7 P LTRERITNEZRD £8 A

AVOVAYRNBEIYDA—Re7a—FR

IncrementalEncoder 7 7 AB XU IncrementalDecoder 7 7 RZEFNEFTNA 7YXV ZL - Zva—FREB
XOTa—NDLDDIEARNZA V27 2 —A%R/LET, =va—F/ Fa— NENBREZFH 2w >
A—-X/Fa-Re—ENRCHT I THIROLONZDOTER, A Y I VRAVYEL - ZvaA—K,/TaA—=KD
encode()/decode () XY v FRBEREEIUIHT Z L THRODAET, A Y7 VX VAL Zva—K/Fa—Xx
BAYy R Loy a—F /Fa— FLHOET2EHRL £7,

encode()/decode() XYV v RIEFHLOMHHEREZ EL DD DIF. ARV L F & DI L THEKEEL #2742
WLYaA—X/FaA-XTZra—F,/7a—-FLEbDLRLIZRDET,

IncrementalEncoder A7 7 ~

IncrementalEncoder 27 7 ABANEEBHAT v 7T ya—F3230HbhET, ETHOAL V7YXV EA
v T a—&) Python codec LI A MY ¥ I ZFFOLDITERTREAY v FE LT, 207 FRITIE
ITOXYy RBEEINTVWET,

class codecs.IncrementalEncoder (errors=’strict’)

IncrementalEncoder A Y AR ADAV A NI T X,

BTDAYIYVRYENL - A —REIDAVAN IV EA VR T 2 —A M LRI D TRA,
THRF—U—REIEEMIMZ 2D NFER AL, Python codec LI AU THHINZDIZZ ZT
ERINTWBEHDEIT TS,

IncrementalEncoder 1. errors ¥—V — FE|EERMEIT 222 T, e o B FiEEEET L Z
EHRTEET, WMHBBHEIZOVWTIE T5—N\YES 2BBLTLLEI N,

errors 518UE. FZDBEHIZRAZIIET, ZOEEERZEE TS L, IncrementalEncoder 7Y =7 b
PEETVIHIIC, BR227—IUWHAGRICYIDBEZ 22N TEDZLSITRD ET,

encode(object[, ﬁnal])
object & (LY a—RXDOBIEOREZERICANT) Zya—FL, Fohkzrya—-FEhikt 7
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PV bERLUET, encode() MUH LA ZNTHREZE L WHKATIZ final ZETRITUIRD £HA
(774 MEBTE),

reset ()
Tra—XEYHKEBICY Ly P LET, HOEBEZINE T, .encode(object, final=True) %
FECH LT, DB TZENAL MF /T F A MLFIEE T Ik, ma—&%Ytky b
L. HAOZEELET,

getstate()
IYa—XOBEDREZIREL 5, ZRELTERTRITIRD THA. FHE 0 2&H KN
BIREETH 2 Z e ZIRAETRETT, (BE X DM IRAEIE, IKAEZ marshal /pickle L TA L7 XXF
FIDNA SRR —FET 220k TREICEI T 2 Z e TEET, )

setstate(state)
T2 a—ZDIRER state 12y P LET, state 1 getstate() WX o TRENT Y a—KIRET
BT D £ A

IncrementalDecoder #7<x7 +

IncrementalDecoder 7 AFIANEERAT v 7 TTFa—RF323DfHbh s, ETDHDALA TV XL -
7 a—& Python codec LY A MY & B ZFOLDITERIRNEAY vy P LT, D277 AZIELTD
XYy FRERINTVET,

class codecs.IncrementalDecoder (errors=’strict’)

IncrementalDecoder 4 Y ARV ADAVANT T R,

BTDA VI IVAYENL - FA-RFIDAVAI I TR YR T 2= AL RTIUIZD FE A, &
BIZF—U— FEBUEIINZ 2 DIE W ER AL, Python codec VYA MY THIHXN2DIEZ ZTE
HINTWBEHDEITITT,

IncrementalDecoder . errors ¥—VU — FE|BERET 222 T, a7 B EEEET L Z
ERTEET, WOEIHEICOVWTIE T5—/N\2RZ 2L TLEZ WL,

errors 5180%. FHDOBEICRAZINE T, ZOBEBMEEEET 5L, IncrementalDecoder A 7Y =7 b
PEZTVWLIIIC, BR225—UHAECYIDEZ LB TESL X512 DET,

decode(object[7 ﬁnal])
object & (T A—XDBEDIREZERIZANT) T7a—F L, Fohkr7a—-rFEhiA 7Yz b
ZIRLUET, decode() MU LA ZHTHREZE VIR final WETRIFIUIRDFERA (77 4
LNMEHTT ) DL final PERSETIA—-XBIANEZTa—-RFLUDERTONY 77275y a
LRI RD ERA, 2D TERVWES (22 ARANTORRICTTERRANL VABHZ05). T
=X FNEIREZ R 2R WS ERIC X517 — OO VB LRITUXR D EA (Bilskz
EHT20d LOLEEA)
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reset ()

Ta—XxPRECY ey FLET,

getstate()
TaA—XDOBEDKELRERLET, ZNUI2BRrFLX T ATRINIRY EVA, 1 FHIZELT
A= RFEINTOWERVWANZEL AN Y 7 7T, 2 FHZEKT, MIIRRIREER TS (ERIX 0 ik
b R IRRETE IR T H 2 Z L AL T RETY), T ORHNINZRIRRETEHRA 0 TH 2454,
TaA=REANHENY 77 SRNTORWIREEICE LT, MR EEREZ 0 1cty 322 2]
BETRUINERD FRA. ZOMRE. LNy 77 SN AN ETa—-&RicE5EZ2 52T, filoHhd
BFRTFTa—KXEFORBICE L F 3, R X D MR REBERIZ. %% marshal /pickle
LT, #BRE LTEL BTN MllRBEIcT Yy a— F32 28T, BEICEHT 2 e TS
E

setstate (state)
T a—RDIREER state 12y P LET, state lX getstate() IZ&k > TREINZT 2 —XDIRETH
Iz b 28 A

AMY—LOI>YO—R7a—FK

StreamiWriter ¥ StreamReader 27 7 A, LWLy a—F 4 Y7 Y TEY 2 — LR IEFICHHICEET LD
WHHATE S, BB A V&2 —T7 x4 XZ2RM L FF, EEAII encodings.utf_8 Z ZTE L 7ZE W,

StreamWriter #7397 ~

StreamiWriter 7 7 A% Codec DY TV I AT, UTOXY v FEEZELTVWET, ETDAN)—LTFA X
1%, Python ® codec LY A bV DHMMEZRO/2DIZ, TNHDXY v REERT ILENDHD £,

class codecs.StreamWriter (stream, errors=’strict’)

Streamiriter A YARXRVADAVANTF7 I X TT,

R2TDAP)—ALIFIARFAVAIIZRELTIDA VR 72— AL RITNERD T¥A. F—
U — REEEBMLUTHHEBOEEAD, Python ® codec LI R MV IZI I TERINTWB5I 8T %
fFNET,

stream 518U, FED codec ICHIHL T, 7FRAPEHREIAALF VT —XOEZAADARER T 74 1L F
AF T2 VTHEIZVDERDD T,

Streamiriter 1. errors ¥—V — R5IHERMTZ 2T, AR S —BAEERET 2 2T
XFET, TEDORFY—24 codec Y R—FTEBRFHRELT NV RFIFZOVWTE IZ—N\VET 25
HBLTLEXW,

errors 518U, A%OBHEIZRAZINE T, ZOEMEREE T 5L, Streamiiriter 7 73 =7 M EX
TWBIZ, B2z - NWHIEETEET,
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write (object)
object DNEZ LY aA—RFLTAM)—LIZEETHLET,

writelines (list)
XFEHN»BRZ VA MZEBLT, A MY —2RZEFXHMLET (AIRERBEICE write) ZHEFAAL
E75) o N M SANA PHIADEHRE codecs 1Z. TDAY y REHR—FLEEA,

reset ()

REEHFICEDLIRT W codec DNy 7 7 BHEHIFICH I LTIy FLET,

ZDRAYy FRIERHEEINGE, BT -2 Sh iRz L, bEOXTZA MY —La2KEFHAR
Fr L THREZTICRIZLSTHHULLL FT—ZXZBMTES L5 LRI RD T8A,

CZETTEITREXY Yy FoMIZH, Streamiriter TIXHERIZHZA M) —2DMMOETORXY v RREMZ
AL RITERDY T8 A,

StreamReader 77V b+

StreamReader 7 7 A% Codec DY TV 7 AT, UTDODXY v FEEZRLTVWET, ETHDAMN)—1)—X
1%, Python ® codec VYA bV 2 DHMEZRO/2DIZ, TNOHDRAY v REERT ILENDHD 7,

class codecs.StreamReader (stream, errors=’strict’)

StreamReader A Y ARV ADAVANT I XTT,

ETDAM) =LY —XFAVAIITZRELTIDAL VX 72— AR L RTNERD FRA, F—
U — REEEBMLUTHHEOEEAD, Python ® codec LI R MV IZZ I TERINTWB5I 8T %
fEnE 3,

stream 518U, FED codec ICHIHL T, TFRAMERREIAAL F VT —XDGAH LDARER 7 7 A LT
AF T2 VTHLIVDELRDD T,

StreamReader 1%, errors ¥—V — F5|HERMTZ 2T, AR S —BAEERET 2 2T
XF9, TEORX MY =24 codec BV KR— P TEZFEELS AV FFRZOVWTE IF—N\YFTF 25
HBLTLEX W,

errors 518U, F%OBHEIZRAZINE T, ZOEMEREE T 5L, StreamReader 73 =7 34X
TWAHEIC, B2 —IHICEETZET,

errors 5IEICHFEINBHEDOEEE register_error() TIRRTE £ 3,

read([size[, chars[, ﬁrstline] ] ])
AN =L oDT—R%7a—RL, 7a—FEOLFT TV F2RLET,

chars BIEIE. W DDFa—REA=a—FRA Y MEREAAL VIRRTRERLET, read()
XV Rk, ERENEZEBUUEOT—ZZ2IRT 23D D FHAD., T—EZBZFN I DD WGEEICIE
BEREINI-HBRWD T — X ERTIHBENRDD 3,

7.2.
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size 51X, T a— FHICHARADIZ Y a— RIS MlEEa—FRf Y O, BILZOK
RAA MERLET, 7a—XIIOHEZBEYIREICEETEEY, 7740 Ml -1 DS, Ak
BRDZL DT —R2iHmAAAE T, TOFBOBEMNIE. BERBZ7 7 AV~ T7a— Pzl i
HHET,

firstline 7 7%, 11fTHE ZBRBREZDEDITTTI—FZI7—0H-> THEHALTHOE, 2w
e LET,

DXV y FIEMBGHAAABIEZIEZNETT, bbb, Tra—F 4 Y 7ERL size DEN
FFTHIPTC, TEARIZLDT—XEZHURELLENVWS I TT, AR AMY—4tbizzy
a—7 4 7 ORIELIREDHHIA HIUE, ZRBHAAALE T,

readline( [size[, keepends] ] )
ANA MY =255 11T5AAA, 72— RFEADT—XZRLET,

size WEZONTHE. A M) —L4D read() XV v FIT size 518 LTHEINE T,
keepends DMBOHEIIIITROGATHHIBR E N 7ATHHED £3,

readlines( [sz’zehint[, keepends] ])
AHNA DY = Lo 2 TOITZ2HAAE, [TOVRA ML LTRLET,

keepends DEIL &, BUTIE, codec @ decode() XV v R&ffioTHEXN, VA MNEROHFIIEE
NEI,

sizehint BEZ HNTZHE. APV —L2D read() XY v FIT size 518 LTHEINET,

reset ()

R DbIE codec DNy 77 &Y Ey FLET,

AR —LDFRAMNEEZHFZELTEEZSLBVDTHELTLEEY, ZOX Yy FiZFa— FOBIC
I —OIERTEZLSICT 300D TT,

CZETTEITREXY Yy FOMIZH, StreamReader TIXEHRIZHZA M) —L2DMMOETORXY v RREME
AR LRI 8 A,

StreamReaderWriter 772 k

StreamReaderiiriter ¥, AEEMAHIHEZZ2 AN —L%2 Ty S TELENR7 AT,

Lookup O BAENIREST 7 7 7 F VB EE - T, A VARV ARERT B L WIRKETT,

class codecs.StreamReaderWriter (stream, Reader, Writer, errors=’strict’)

StreamReadeririter £ Y AR Y AN L E T, stream 17 7 A VLD ATV =7 b TF, Reader
& Writer 3. ZNZFN StreamReader & Streamiriter 4 VX 7 = — A%t $ 27 77 + U EKH
7727 M) IRATRIFNUIRD FEA, T —HE, APV -2V R IARTERLLDBDLRAL
XoifTbhxd,
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StreamReadeririter £ ¥ A X A&, StreamReader 27 7 A ¥ Streamiiriter 7 7 A EhHEIA VX7 2 —
RAEMAEALET, TCIKKEDZA MY —20561%, oX Yy RREEERAL £3,

StreamRecoder 7729 b+

StreamRecoder X7 —X%EHBL>a—FT 4 VI LHOTYa—T 4 VS EBRLET, BRbzra—74
VIR ERS L E, ERRIGENDD £3,

Lookup ) BAENIEST 7 7 7 VB EH - T, A VARV ARERT B L WIRKETT,

class codecs.StreamRecoder (stream, encode, decode, Reader, Writer, errors="’strict’)
MM LS 5 StreamRecoder 4 Y AR VY AWML EF, encode & decode 1Z7v > b R
(read() B X write() ZMUEHTa—FH2rHHZ 27 &) TE725 &, Reader & Writer 13Ny 7
IV F (stream WOT—X) Tld7bE2%7,

INHDF TV =2l P effioT, 72k 2id. Latin-1 225 UTF-8 NOZH, 3 0WIEHAZ0LEHEE, &
HWINATS e TEET,

stream BIBUX T 7 ANTIA 2 F T2 b TR TERY R A,

encode B3y decode B1¥lZ Codec DA >R 7 = —RIWCHEETHRLTIEIR Y VA, Reader ¥ Writer
. FNFRN StreamReader ¥ Streamiriter DA VX —T7 2z — AT 475270777 b
VEIRD 2 5 AT TERD T8 A,

L7 IR Y =L« V=R TA R TERINTVDBHIKLFL L5 IITOIE T,

StreamRecoder 4 ¥ AX >V A, StreamReader ¥ Streamiiriter 7 72 A EbLEIA VR T2 —ABERL
ij—o 357:\ 77:0)7\ ]\ U_.L\O))( y b4 Ft@‘ﬁ%?’ﬂi%l/ij—o

7.2.2 T>—7 4 >4 & Unicode

Strings are stored internally as sequences of code points in range 0x0--0x10FFFF. (See PEP 393 for more
details about the implementation.) Once a string object is used outside of CPU and memory, endianness
and how these arrays are stored as bytes become an issue. As with other codecs, serialising a string into a
sequence of bytes is known as encoding, and recreating the string from the sequence of bytes is known as
decoding. There are a variety of different text serialisation codecs, which are collectivity referred to as text

encodings.

ROBHEMALTFRA P rya—74 ¥ ('latin-1' E7213 'is0-8859-1") Tl 0--255 OHFHAICH 5 3 —
KR4 2 b & 0x0--0xff DN Iy FLET, D% D, ZD codec TIE U+00FF L LD a— FH 4 > b
EEUONFINATS 27 P2 ya— R 223 TEEEA, ZOXI R ya—FLEZLES LTS
. RD K SIT UnicodeEncodeError WIEHEINET (73— X vt —YOfMlr e THIEERLZGENDHD
%73, ): UnicodeEncodeError: 'latin-1' codec can't encode character '\ul234' in position 3:

ordinal not in range(256) .
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oy a—7 4 7 O—F (charmap T>a—F 4 Y7 IR ET) A D, Unicode 2 — FKRA ¥ F Dl
DHREE L. ZNHH 5 0x0--0xff DA PADKMIGMIFZREIRL 72 DTT, AL L5 1XiThbi s
PREISI121E, BUZ7z 2 21X encodings/cp1252.py (FIZ Windows Tibld > a—74 ¥ 7 T7F) 2V
TAHTLIEE W, 256 XFDDEDDXFIERD DD EDXLFNRE DAL MENHIMIT 52 hoRENT
WEF,

INH6DTYaA—7 4 Y ZIFFTART, Unicode IWEHRS N 1114112 Da—FERAL Y DI B D 256 7ZiF & T
Ya—KFBZeDTEZET, Unicode DIRTDa— FRA ¥ FEIBNT 2720 O BMCEEZNR IR &
I—RFRRA VP2 HEHRET24 4 b2 LTINS 222 T, AU 2 ODAREMERH D ET: By T4
TYERFY MLV T 4 7 YDIRICANA P ERIENTZZETT, TNH 2200 Ya—T4 Y73 ZEAEN
UTF-32-BE B X U UTF-32-LE 2 MENE T, ZhHDF XY v M, HlZXY by F 4 7vD~v> Y ET
UTF-32-BE Zfffl 52 &, =>a—FTH7a— R THHIWCNA MEERKIRT Z2HENH 2 Z 2 TF, UTF-32
FZZoORERERL £3: N4 MEIK, BICHARARIY T4 7 VIEVET, LaEL. 06D A MEXERR S
Y74 7 W RFD CPU KXo TaEh 258, fiifmA MEZZIRLZTUERD 2 A, UTF-16 H5 W
X UTF-32 N4 Moz Y74 7 e T2 BT, WbWw2 BOM ( TNXA b - A=K — <=2 ) 2D
D¥F, Z4UX Unicode XF U+FEFF T3, ZDXFIETRTD UTF-16 H %\ & UTF-32 N4 MHIDFTICE <
CEDNTEZXT, TOXFONA BRI NTN— a » (0xFFFE) &, Unicode 7F R MZHONTIIR SR
WARERYFTY. LMo T, UTF-16 2 W& UTF-32 NA MNIFDORPID X FH U+FFFE TH S L H IR X
256, 73— ROBRIIANA M ERZE L2 FHUE7R D %A, FNH#EIZH XF U+FEFF (X ZERO WIDTH NO-BREAK
SPACE & L THIOHNZFi o T Lz: IBZFRF. HEEZDEIT 2 2 L Z3FE LIRWVWFE, 20U, FlZIZY
HF ¥ T7NITYVILZ Y V252270123252 TEET, Unicode 4.0 T, ZERO WIDTH NO-BREAK
SPACE & L CT® U+FEFF OffFIFEIETEICAR D £ Lz (2 O%ENE U+2060 (WORD JOINER) IC K& o THl Z kA
NFE LK) LLAEA S, Unicode ¥ 7+ = 71E, AL LTHli/i DXEND U+FEFF 245 2 e TERITN
B DFEHA: BOM 2 LT, =ya—FINEANL FPDOXEV LA T MERETEIFEERTHD, —HAAL M
BXFHNCTFa— Fan7 53 H X %£9; ZERO WIDTH NO-BREAK SPACE ¥ LT, flOEEOXTFD XS ICTF
- RENBZFEHEDLFETT,

XBHI1CHH—D Unicode XFRTELYA—RTEZxya—7 4 7hHhH, UTF-8 MENTVWE T,
UTF-8 38ty bx>a—74 ¥ T, Lizh>T UTF-8 i3 N4 MEDMEIIH D £8 A, UTF-8 XA M5l
DEAL PEODA— ALY EF, “oRv—7 (LAY b)) e RAB—FTF, v—AF 0Ly b
54y D1 0)5']6: 0Dy b=z b DT, Unicode LFIFRD LI IZya—FEINET (x &
A= RERDL, #EEEN 2L —D2D Unicode XFERDLET):

el I>aA-71vJ

U-00000000 ... U-0000007F | OxxXXXXXX

U-00000080 ... U-000007FF | 110xxxxx 10xxxxXX

U-00000800 ... U-0000FFFF | 1110xxxx 10xxxxxx 10XXXXXX
U-00010000 ... U-0010FFFF | 11110xxx 10xxxxxx 10xxxxxx 10XXXXXX

Unicode XFEDEK FMity 23R AICH S x DE v FTT,
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UTF-8 138ty bxya—7 4 »7%dDT BOM EZRXELET, 73— FEINFHHFD U+FEFF 13 (72 & 2
BAIOXLFTH-7=2 LTh) ZERO WIDTH NO-BREAK SPACE ¥ L Tilbh ¥ 3,

SR B DIEHRIE L IIE, XFHNDLya—F 4 72Dy a—7 4 ¥ IREbIh D EHTE 2B TR
ETHIZEIEAAEETT, D charmap T3 =74 Y7 EART VX LRAL MIITHTa— RTEFET,
L2 L UTF-8 TIXZHIITEETIEH D E¥ A EEDNA MIZEFIRVWE I BEEEZFR > TWVWE 05T,
UTF-8 =Y a—7 4 Y7 ThHd I ZRAT2EEMELZALXE 272912, Microsoft & Notepad 7127 F A
iC UTF-8 OZ 4 (Python 2.5 Tld "utf-8-sig" LMFATWVWET) ZERL X L7, Unicode XFH 7 7 A
MIEZAENSHNIZ UTF-8 T a— F L7 BOM (N4 MFITIE Oxef, 0xbb, 0xbf DX SICRZXET)
EZRAENET, ZDEIHNA MET charmap T a— RENLT 7 A ADREZ I LIXITL ALY D HFRWL
(72 & 213 i50-8859-1 TI&

LATIN SMALL LETTER I WITH DIAERESIS
RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK
INVERTED QUESTION MARK

DESIT72%) DT, utf-8-sig TV IA—T 4 Y I WAL ML SIELHHE N IHEREZEDE T, 2FEH T
ZTlX BOM E3ANA MR AERT 2BOANL MEZRETEZ LSO TVEDTIERL, Zva—T4 ¥
TN T TR M LTHEDLDRTWEDTT, utf-8-sig codec lFL>a—74 Y 7OE7 7 4 VITKk
WD 3 XF & LT Oxef, 0xbb, 0xbf *EXIAALE T, 7a—T 4 Y7 ORI 7 7 A VDEBHICHN Tz Z 8 3N
4 MIRAFy FLET, UTF-8 Tik BOM OfffIIH#REIATE LS, —RINITET 2 XE2TT,

723 BT -5

Python 1213%(% < ® codec HAAATHELE T, Thoid C SFEOBEK. ST 2175 57— 7LD
TIRMEXATVET, UTDOTF—7 ATl codec £, WL ODRDRELASNTWEHIZKE, =va—F 4 o 7»
Fbh2EEEFNELET, HIBDOV R, SEOVR B LOLEADRLICHEINTVWEDIITIEDD T8
Ao RXFL/INLT, 127 Y B—2a7DRDIANAL 7 LEETOBY bENRINGTT; 200, #il
Z1E 'utf-8' 1T 'utf_8' codec DIEHRAIZLTT,

CPython implementation detail: WL DD —{IRTZY 3 —F 4 V7 RT3+ - VA2 WETH0
IZ codec DREHE L EET 22 BHDET, DK RERELOKERZIRFHT 2 DiE. CPython OREXH
7z (RXFIXFE RN LRW) B L TOATT: utf-8, utf8, latin-1, latinl, iso-8859-1, is08859-1, mbcs
(Windows D), ascii, us-ascii, utf-16, utf16, utf-32, utf32 BXUXy 2 0RbHIc7 v EF—Ra7EHV:
D, INHDTYaA—T 4 YT DHIODODD AT % L ETREORT2HEI2d LOAEEA,

N—Ta Yy 3.6 TEHE: us-ascii I L THBE{LDOEEIFRHENZ X512k LT,

ZLOX ¥ty MEARUE#EZYR—FLTVWET, IhbooXFty ML 0T (HlZiE, EURO SIGN
DY R—TFENTNEHE SH) . XFDI— FETADEDAHIBRLD 9, FHICHINTFETIEZ, AL
DUT OEMEDFIEL 7

« ISO 8859 a—Ftv b
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e Microsoft Windows I — FR—I T, 8859 a— FERA2LEHINTWEY, HlHIXFE2EBMDS Z

T4 INTFLBEEBRZZHD

« IBM EBCDIC 22— FR—=¥

o ASCII A#:® IBM PC a— FR=Y

Codec A% B8
ascii 646, us-ascii YRR
bigh bigh-tw, csbigh BT ERE
bighhkscs bigh-hkscs, hkscs BT HERE
cp037 IBMO037, IBM039 YEE
cp273 273, IBM273, csIBM273 KA VB
N—ar 3.4 TE.
cpd24 EBCDIC-CP-HE, IBM424 NT T4 GE
pd37 437, IBM437 iz
cpb00 EBCDIC-CP-BE, fig—n v Fik
EBCDIC-CP-CH, IBM500
pT720 75U 7
cp737 FVYTyib
cp775 IBM775 2L M nERE
cp850 850, IBM850 pia—n v (5ib
cp852 852, IBM852 FRBLUHI—1 v 8
cp855 855, IBM855 TNHNT, RI)L—=, 7K
=7, BY7. kLT
cp856 NT T 4G5
cp857 857, IBM857 =t
cp858 858, IBM858 pia—nu v SFib
cp860 860, IBMS&60 Aov b AIVEE
pS61 861, CP-IS, IBMS61 7425 Rl
cp862 862, IBM8&62 NT T4 GE
cp863 863, IBM863 HF R
cp864 IBMS&64 7 77k
cp865 865, IBM865 TUR—=T, Tz —
cp866 866, IBM866 a7k
cp869 869, CP-GR, IBM869 XU yib
cp874 X AGE
cp875 XU viE
cp932 932, ms932, mskanji, ms-kanji HAGE

ROR—T|HL
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R 1-AIOR—IH5DHKEE

Codec Al e
cp949 949, ms949, uhc R [ERE
cp950 950, ms950 BT HERE
cp1006 Urdu
cp1026 ibm1026 L oEE
cpl125 1125, ibm1125, c¢p866u, ruscii v A4 5k
N— a3 ¥ 3.4 TEM.
cp1140 ibm1140 g — oy SFEE
cpl250 windows-1250 HFRBLUHI -1 v 3
cpl251 windows-1251 TNVHY T, RIV— ITF
=7, BY7. RAET

cpl1252 windows-1252 fig—n v RSk
cpl253 windows-1253 XV vik
cpl254 windows-1254 FLaEE
cpl255 windows-1255 NT T AR
cpl256 windows-1256 7Y TG
cpl257 windows-1257 2L MR RE
cpl258 windows-1258 N EFF 4
euc_jp eucjp, ujis, u-jis HAGE
euc_ jis_ 2004 jisx0213, eucjis2004 HAGE
euc_ jisx0213 eucjisx0213 HAGE
euc_ kr euckr, korean, ksch601, | FRIEFE

ks ¢-5601, ks ¢-5601-1987,

ksx1001, ks x-1001
gb2312 chinese, csis058gh231280, | fEiARFHIEGFE

euc-cn, euccn, eucgb2312-cn,

h2312-1980, #h2312-80,

iso-ir-58
gbk 936, cp936, ms936 Unified Chinese
gb18030 gb18030-2000 Unified Chinese
hz hzgb, hz-gb, hz-gh-2312 itk ERE
i802022_jp ¢sis02022jp, is02022jp, | HAGE

iso-2022-jp
is02022_jp_1 i502022jp-1, is0-2022-jp-1 HAGE

is02022_jp_2

is02022jp-2, is0-2022-jp-2

HAGE, @EGE, Mtk hEGE, 7
B, ¥V xihk

i502022_jp_ 2004

i502022jp-2004, is0-2022-jp-2004

HAGE

is02022_jp_3

is02022jp-3, iso-2022-jp-3

HAGE

RDOR—THEL

7.2.
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R 1-FIOR—IH5DHKESE
Codec Al e
is02022_jp_ext is02022jp-ext, iso-2022-jp-ext HAGE
is02022_ kr csis02022kr, is02022kr, | BREFE
is0-2022-kr
latin_ 1 is0-8859-1,  iso8859-1, 8859, | P —w v ¢ FiE
cp819, latin, latinl, L1
5088592 i50-8859-2, latin2, L2 HURE & S — 1 v S
1508859 3 i50-8859-3, latin3, 1.3 TART Y b, LK
1508859 4 i50-8859-4, latind, L4 LR
is08859_ 5 i80-8859-5, cyrillic TNHVT, R )=, 5 R
=7, v¥7, ey
iS08859 6 is0-8859-6, arabic VA AE
is08859_ 7 is0-8859-7, greeck, grecks XU vk
iso8859 8 is0-8859-8, hebrew NT T4 GE
iso8859 9 is0-8859-9, latinb, L5 bV agE
iso8859 10 is0-8859-10, latin6, L6 JERREE
is08859_ 11 is0-8859-11, thai XA GE
1508859 13 i50-8859-13, latin7, L7 L MR
1508859 14 is0-8859-14, lating, L8 bl B
is08859_ 15 is0-8859-15, latin9, L9 pia—n v (5ib
is08859_ 16 is0-8859-16, latin10, L10 B I —1 v s
johab cpl1361, ms1361 HEFEEE
koi8 r =y
koi8_t 4
N—a v 3.5 TEM.
koi8 u v 54 FEE
kz1048 kz 1048, strk1048 2002, | ¥ 7
rk1048 N— a3 ¥ 3.5 TEM.
mac__cyrillic maccyrillic TNHVT, RI)V—=, <7 K
=7, ua¥7, k7
mac_ greek macgreek ¥FUTril
mac__iceland maciceland TART Y REE

mac_ latin2

maclatin2, maccentraleurope

FRBXUOHI —1 v o8

mac_ roman

macroman, macintosh

mac__turkish macturkish =t

ptepl54 cspteplb4, pt154, cplbd, | AW 7
cyrillic-asian

shift_ jis csshiftjis, shiftjis, sjis, s_jis HAGE

ROR—=J|HL
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R 1-AIOR—IH5DHKEE

Codec Al e
shift jis 2004 | shiftjis2004, sjis 2004, sjis2004 | FAzE
shift jisx0213 | shiftjisx0213, sjisx0213, | HAZE
s jisx0213

utf 32 U32, utf32 E2THEE
utf 32 be UTF-32BE LTOEE
utf 32 le UTF-32LE 2TDEE
utf 16 U16, utfl6 2 TDEE
utf 16_be UTF-16BE ETDEE
utf _16_1le UTF-16LE ETDERE
utf 7 U7, unicode-1-1-utf-7 2 TDEiE
utf 8 U8, UTF, utf8, cp65001 2TDERE
utf 8 sig 2TDOFGE

N—ar 34 TEE: utf-16* & utf-32* o> a—x& $as—+a— KA ¥ b (U+D800--U+DFFF) 3T
YA—FRENZ IR LR RD E L, utf-32% 7a—X3, usr—rba— KR4 ¥ MInd 534 b
Hera—FLia{kEb i L,

N— a3 3.8 TEH: cp65001 is now an alias to utf_8.

7.2.4 Python 8O I>aA—T1 >

FTOHOERZI N codec DWW L DOHiE Python FFED DR DT, 215D codec #id Python DAV TITMEIEK A
BOLBDET, UFIC, BESNTWRARNOX A FITHESWT, Zhoz2RIILELE (FFA Pz ya—
T 4 ¥ 7% codec Db —MHVRMLHABITTH, ZOREIIZH B codec X, DT FAbra—F4 >
Zrns kbbb, EFEOTFT—ROEHETR-FLTWVE I IRERELTLEIW), I codec 12DV T
B, Bl BE®RS Ty a—F 4 YO AEHAL TWET,

TEIAbTIYA-FTa42T

KD codec Tld, Unicode B2 T7FRA b rva—7 4 Y7 eFARIC, str 225 bytes NDIT Y aA—R¥,
bytes-like object 28 str NDT a— RERFHEEL FT,

7.2. codecs --- codec LA RV EEEIT X 231



The Python Library Reference, 'J1J—X 3.8.19

Codec % =13

idna

RFC 3490 o % #¥ T 7,
encodings.idna b S L T
72 &\, errors='strict' DA
BYR—FEHRTVET,

mbcs ansi, dbcs Windows D &: ##HE T % ANSI
a— KR—Y (CP_ACP) iZfit-
Txz>a—FLET,

oem Windows D &: #EHE T % OEM
a2— F)—% (CP_OEMCP) I
toTzrya—FLET,
N—=Ya ¥ 3.6 TEM.

palmos PalmOS 3.5 D>y a—741 7
T3,

punycode
RFC 3492 OFEHETT, A7 —

7V codecs &, ¥ AR—FShH
FH Ao

raw_unicode__escape ADa— KERA ¥ P \uXXXX &
\UXXXXXXXX Zf#H 3 % Latin-1
Tya—74 v r7TY, BFED
Ny ZZXF7vTald, Whrikd
HFETDIRAT—TIhEE A
Python @ pickle 7’1 b 2 )L Cff
Hahxd,

undefined TN e B R TOEFITH L
THINZEHLE T, =57 =Y
F 73RS E T,
unicode__escape ASCII Tz >ya—-FXhk
Python ¥ —X2a— FA®D, Uni-
code V7L a—
TAVITTE, 2L 5 AR
A7 —TENEHE A, Latin-1 V —
RA—F»p67a—FLEd, &
BRizik, Python Y —Ra— K
X7 7 4L b Tk UTF-8 %A
B EIHERL TS,

N— g 3.8 TZH: "unicode_internal” codec is removed.
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N F1)ZH: (Binary Transforms)

LUF® codec &, bytes-like object 728 bytes v B Y ZADNL FUEEERML T, bytes.decode() 1
ZOEHEYR—PFLTELT., str ZHNFT 2T T,

Codec Pl S Iva—4% /7
a1-4
base64_codec*!' | base64, WEETE~ILF T4 D MIME base64 IZZ# L base6y.
base 64 ¥ (WREFEICKED '"\n' 28AHFE7), encodebytes() /
N—=Ya ¥ 3.4 TEHE: [EFED bytes-like object T | baseb.
Ya—Re7a—-FHOANE LTRITED 5, decodebytes ()
bz2_ codec bz2 WIHA T % bz2 2> THML £9, b22. compress ()
/ bz2.
decompress ()
hex codec hex WHETEANL FB2D 2 HD 16 EEHORBICES | binascii.
LET, b2a_hez() /
binascit.
a2b_hez ()
quopri_ codec quopri, BHEE 7% MIME quoted printable FEZUCZHLL quotetabs=True
quoted- RN ZHE LT
printable, quopri . encode ()
quoted_ print- /

able quopri.decode ()
uu_ codec uu WA T % uuencode ZHWVWTEIL 3, uu.encode() /
uy. decode ()
zlib__codec zip, zlib WEE % gzip ZAWVWTHEML 755 214b. compress ()

/ 2lib.

decompress ()

N—a v 3.2 TEM: N4 FVEEMERL E Lz, (RUE: 2x ITRHo7d DD 3.0 THIFREA TV, )

N—=Tay 34 TEH: N FVEBOLA YT AMEELE Lz, GRIE: 2x KREHoZA VTR, 32 T
AV 7 RIEIE LB oz, )

*LONA FEA T TS B ITHA T, 'basebd_codec' d str @ ASCII DADA YRRV RAZFa— FRICZIFANS X512k F

L7

7.2.

codecs --- codec L X MJEEREI SR
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T ¥ X hZ# (Text Transforms)

T D codec &, str 5 str v ¥y IA\DTFAMEBREIRM L T, str.encode() 13T DEHE P K—
FLTEBLT. bytes ZIHNT 272 F T,

Codec | Bl&2 | B
rot_13 | rotl3 | #HEEF D > —¥ —IE5 (Caesar-cypher) iR L £73

N—ar 32 TEM: rot_13 7F A PEMBEE L L, (U 2x 1@ H o7 DA 3.0 THIFREAT
Wiz, )

N—=ar 34 TEHE: rot13 TAVTAMPEELE Lz, (UE: 2x QEHoKLTZA VTR, 32 TZA YT R
E L o 7 )

7.2.5 encodings.idna --- 7 FU7r—2 3 VICHITBZERILE X1 % (IDNA)

COEY 2—)LTIE RFC 3490 (7 7V 7 —> a YiZBF 2 EHEE K X £ >4, IDNA: Internationalized
Domain Names in Applications) £ & * RFC 3492 (Nameprep: EFE{t K X 14 >4 (IDN) O 7% D stringprep
TRI77AN) BEELTVET, ZOEY 22—/ punycode T A—T 4 YT B XY stringprep O _LITH
I TVET,

If you need the IDNA 2008 standard from RFC 5891 and RFC 5895, use the third-party idna module
<https://pypi.org/project/idna/>__.

INHD RFC iZe 1T, IE ASCIL XFDA -7 R XA Y H %Y R— T 570070 barzERLTVWET,
(www.Alliancefrangaise.nu ® & 572) JE ASCII XF%2 G F X4 Y&, ASCII ¢ Bt oH 5> a—
7 4 > 2 (ACE. www.xn--alliancefranaise-npb.nu ® & 5 &¥) & xhx 3, FX 4 %D ACE ¥
HXiF, DNS 7=V, HTTP Host 7 4 =L KR Wolk, 70 PaLVPTEEOLFEMILNE I RETD
RETHWONE T, ZOEMIIT TV r—>a YINTITORET; ATRER S 2 —F o3 e 2D £5: 7
7V — 3 »i& Unicode K XA ¥ FX0L %%y b7 —27I1Z8E 542 IDNA 12, ACE FXA ¥ IN)LE2—
FITHRAE S 21T Unicode 12, ZRZEBINTEIR L 21TAUTRD £8 Ao

Python T ZDEHE WL D DTIETY A — b LET: idna codec 1& Unicode ¥ ACE RIDZEHEITH, A
HXFH % RFC 3490 O section 3.1 TERINTWVWARXYU D XFIZESWT I NILIZHREL, £INLE
FOREDIZ ACE WKEM L 3, #i. ANDANA sz - RYIDSCFTIRMZHEL. ACE X%
Unicode 1AL £3, X HIT. socket EY 2 —LJ Unicode v R b4 % ACE \ZEEIICEET 2720, 7
TV —>a VIiFRRA MR socket EY 2 — VIKETRICRA M EOEHUTHOEI NS 2 BH D EHA, £
DET, RRAVEZEBOST AR LTHD, http.client R ftplib DX 5 KEY 2 — /)L TIX Unicode & 2
FNaEZMUET (http.client TS E7, Host 7 4 =L RIZH 2 IDNA KRR M %, 74 —)L RE2EEIEE
T AGEITERNSEELET),

(FEEREWCEoT) 2y P =7 BLICKRR M%EZET 5. Unicode NOHEIZHUITOLEEA: 25

N,

N

T
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encodings.idna TIX E 72, nameprep FHt X 2 HE L TV E T, nameprep 1FHR R PHITH LTH 3 EHLE
1ToT, EBER XA VHATRINFERFILZNE ST 22 bz, EAloxFs—mlt L %3, nameprep
BRI E L HEE[ES 2 v TEE T,

encodings.idna.nameprep (label)
label % nameprep L7 nN—Ya Y2 RLET, BEDOEETIIZ ) XFIZREL TS DT,
AllowUnassigned IXE T3,

encodings.idna.ToASCII (label)
RFC 3490 {EHRIZIE>TF7 N L% ASCITICZEH L %7, UseSTD3ASCITRules 3B TH 2 IEL £,

encodings.idna.ToUnicode (label)
RFC 3490 {EBICHE> T I ~L% Unicode ICZ#HL £5,

7.2.6 encodings.mbcs --- Windows ANSI J—RkXR—2

This module implements the ANST codepage (CP_ACP).
FIFAARELIRIE: Windows DA,
N—Yay 33 TEHE: FEOITIT— NV FI7D¥ K- L,

N—ar 3.2 TEHE: 3.2 DN errors GIBUIIBMARAINE L, = a— FIZIZHEIZ 'replace’ A3, 7a—F
IZi% 'ignore' DMEONFE L7z,

7.2.7 encodings.utf_8_sig --- BOM Ef¥E UTF-8

ZDEY 2—E UTF-8 codec DEMZERKLET, =va—7 4 ¥ Z7HRE, UTF-8 TZ>a—RKL7&NA b
FlDFE[IC UTF-8 T a— FL7% BOM Z &ML £7, ZAUIREREZFF LY a—& T, ZOFER (A
PR MY — LADOBRHIOEZAARRIC) —ELZF TRbNET, 7a—7 4 Y I, 7—X D&M UTF-8 T
va—REh BOM hiud. ThzAFy 7LET,
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all

COETHRSNSEY 2 — /WIHMNPRH, P EE S NEH, b — T Fa— WF 2 —, FEHRD L 57
% ORIk 7 — 2R R HE L £ 97

Python {23 Z DMIZH WL DD DHAAALT — X BN H D £5, KT, dict . list . set . frozenset. T L
T tuple BHD ETF, str 77 AiF Unicode 7—X &S Z LD TE, bytes & bytearray 7 7 AFNA F
T=REWS e NTEETS,

ZOBETEUTOEY 2 — AR EINTVET:

8.1 datetime -—- EXNLHMIRES L UERME

Y —23—RK: Lib/datetime.py

datetime EY 2 — L, HIRKRZNZET 2720007 J R ERFELTVWET,

HA RN § 2 E MR R— F IR TWB—F, BHETEIHAD T + —< v FBRIED D DR
OMHBICERZEVNVTWE T,

BE:
calendar EZ a—JIL WHD I L v & —EEEEIE,
time € a—JlL KFEI~ND7 7R v,

dateutil Ny — HRERZ A LY — Y XTI Y R— b DB EZ2Y—F =T 4 —F3A4 T 51,


https://github.com/python/cpython/tree/3.8/Lib/datetime.py
https://dateutil.readthedocs.io/en/stable/
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8.1.1 Aware A7 x2V h¥& Naive 77V bk

HRFOA 7P 27 M, FNONRA LY —VDEREEATVWENE S0 K - T aware” H %W "naive”
WCHEINET,

RA LY = RERBOEHRD X 57, 713V XL TBURIN# T BE R R ETICEE 3 2 Hik 2 K-> Tw»
%7-%, aware 7Y =7 MIMD aware 7P 27 b DHEMNBEBRERETEE T, aware 7Y = 7 MIf#E
ROBRHD I NVRFE DFERZ R L 5, !

naive 7 7Y = 7 MZIIMO HRZIA 7Y = 7 b OMHMNEREZHEET 2 DICE 2 FRLPSENETA. DD
T T ANOBEBA— L ERDLTWEDN, <A LEDH, ZhebBERROPETIRTF M &> TR
%% X 51T, naive A 7Y = 7 MAMEHSE (UTC) 7202, BMIRHZDH», Zht dfio L4 4=
PEZDOTOT T LHKFELE T, Naive 779227 MIWL O OHENLZAHEEZBEHELTCLES > b5 ax
MR AR, BEICHERETE, SEAMAT e TEE T,

aware A 7V 27 VEMBELTEZT7 TV —2arDidIT, datetime ¥ time A7V =Y MIEBIMDXA 4
V= VIEROEM tzinfo ZHEHB £ T, tzinfo ITWEHRT 7R tzinfo DI TV TADA VAR Y ARRETE
F9. INHD tzinfo A7V =27 MI UTC R 604 72y bRX A LY =Y OHHT. BRFEPEMI N
LE S ROERERFEL TVET,

el —DDELR tzinfo VI A TH 53 timezone 7 7 AN datetime Y 2 — L TRMEEINTVWE T, timezone
7523, UTC 26 DA 71y FHEIETH SHMAL XA £ —> (BIZFUTC ZRBEK). BLTILT AV A
2B 2 HEERER (EST) /HESERE (EDT) @ X5 RHMTREBRWEA LAY -V DOl 2RHRTEET, X
DELSFMETEA LY =V 2 R= P T200ET7 7TV r—va VITKELE T, HATORZIOHFHEZRD 2
N—VEEH WS XD 2IEBIER S DT, SHEICTZED D, UTC 2R EHED I WAL WS DIEH D
FH A

8.1.2 B

datetime Y 2 — LTI T OEBE RN L TWET:

datetime.MINYEAR
date X datetime A 7Y = FTHINTWS, EERFTI2HBNOMTTT, MINVEAR ¥ 1 T,

datetime.MAXYEAR
date X datetime A 7P =V N THEINTWS, FEERBFTI2HMAOMT TS, MAXYEAR ¥X 9999 T,

1 | AR M B A ST 2 72 S1F, TEAS
238 EEET—2E
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8.1.3 FARREGRT —XE

class datetime.date
HAERYZ2 naive RHMT, ZTAETH DL BBIED L TV 4 & (Gregorian calender) 2HHTH %
e EIRELTOVET, BHE year, month, B day TI,

class datetime.time
BB ZZIFZIT, FEEDOHD» ML LTB D BHIEEIZ 24%60%60 HTH2 LIRELTVETS, (755
5 #): leap seconds” DRI H D FV A, ) B hour, minute, second, microsecond, BX U tzinfo
T7,

class datetime.datetime
HfT e KR 2 AELEZDDTT, B year, month, day, hour, minute, second, microsecond,
BIUY tzinfo T,

class datetime.timedelta
date, time, 3 \WZ datetime 7 5 ADTODA Y AR Y A ORMZER ~ 4 7 o IEE TE TRAR
BT

class datetime.tzinfo
RA DY) —VERA T 27 POWMREEIE S 5 X TT, datetime B time 7 7 ATHWSHH, HAX
~ A RAJRERRAMEIEDORES (72 21X A4 Y — U LERBOH) 2L 5,

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 ZADEBRIELITDO L5112k 3

object
timedelta
tzinfo
timezone
time
date

datetime
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HBDRE
date B, datetime BY, time BY, timezone BUTIIIHAT 2R H Y £3:
o INHDMOFTY 27 MIZHEAFEE (immutable) T3,
o INHLDHMDATY 2 MINY T aFFETHY, HFEOF—L L THERZZ IR ET,

o ZTHHDHDATY 27 M pickle EY 2 — L& FIH L THHNZ pickle (b2 ¥ R—- P LTVET,

A7z bH Aware DD Naive B DH D ¥
date BDA 7Y = 7 MIHIZ naive TI,
time B 20X datetime DA 7Y = 27 M aware B» naive DEH LTI,
ROFGMEM G L i/ THE. datetime £ 7Y 22 b d & aware TF:
1. d.tzinfo %% None TR\
2. d.tzinfo.utcoffset(d) 2% None ZIRI 72\
b o2&l R VHEIR. d & naive T,
ROFEMZEM T L bl THE. time X722 b ¢ 13 aware T
1. t.tzinfo &% None T7&W
2. t.tzinfo.utcoffset (None) 2% None #iRX 2\
E5 Lh %l ERWIEEE, ¢ 13 naive T,

aware KA 7Y =7 b & naive A 7Y 27 PORXGNX timedelta A 7T =7 MZIEHTIXED £ A,

8.1.4 timedelta A7V k

timedelta * 7Y = 7 MIFLERR., bbb o0 HMNPRAIBEOEEZRL FT,

class datetime.timedelta(days=0, seconds=0, microseconds=0, milliseconds=0, minutes=0,

hours=0, weeks=0)
BTOFNENA T a > T, 7740 MEZ 0 TY, FIEEEE. FE/NMUEETH K, ETHATD

PEVEEA

days, seconds, microseconds 72 DIREINAREEF I N E T, FIBUIDITO X S Ic L T I E T
e 1 UM 1000 v 4 7 uicE s E T,
o 1771F 60 Az T,

o 1 M 3600 s Aix k3,
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o 1HEMNZ 7 HITE#HZNET,
X5, ER—EICERIN S X 51T days, seconds, microseconds 23LATD & S ICIEFb I E T
e 0 <= microseconds < 1000000
e 0 <= seconds < 3600%24 (—HHOME)
e —-999999999 <= days <= 999999999

RDBNZ. days, seconds, microseconds IZMATEREDSIEDIE S 7 " Xh, BMEIC 3 DDEMEI
ERULE N2 20 DFHZ LTV T

>>> from datetime import timedelta
>>> delta = timedelta(
days=50,
seconds=27,
microseconds=10,
milliseconds=29000,
minutes=5,
hours=8,
C weeks=2
-
>>> # Only days, seconds, and microseconds remain
>>> delta

datetime.timedelta(days=64, seconds=29156, microseconds=10)

FIEDNFND DB NIRRT H D PNED~ A 7 aBFET 256, MDA 7 aBi3eTo5 8
H—EHD E2N. N5 OMEBREEERDO~ A 7 aiciw o3, FEVNUROGIBDINGE,
fEDZH e ERLOMBRIZEE 2 (Kb TERH V) Db %7,

HofE % IERE UZAER, F5E XN #FHDAMINC 72 - T235E1E. OverflowError DAHENE T,

AEZIERLS 2 &, RONKRET 2 X5 2z b 9, HlZI:

>>> from datetime import timedelta

>>> d = timedelta(microseconds=-1)

>>> (d.days, d.seconds, d.microseconds)
(-1, 86399, 999999)

Tz 7 2R RLET:

timedelta.min
B/PNDEZEFRT timedelta 7P =2 M T, timedelta(-999999999) T,

timedelta.max
BRADEEZET timedelta 7Y 7 bT, timedelta(days=999999999, hours=23, minutes=59,
seconds=59, microseconds=999999) TJ,
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timedelta.resolution

timedelta A7 27 FHFELL SR WER/PNDOREZT, timedelta(microseconds=1) T3,

ERED D12, timedelta.max > -timedelta.min £ 722 DTHEEL TL X W, -timedelta.max I
timedelta A 7Y =7 b LTREHTZIENTEERA,

A VARV ADEN (FAHLOA):

B fi&

days MHAE % 2 e -999999999 225 999999999 DI
seconds e & 0 225 86399 D
microseconds | Mi¥{E% &L 0 225 999999 D

PR—PFENTWBHAELTIORLZ T

EBE BR

tl = t2 + t3 12 & 18 O, HEK, t1-12 == 13 BIXUL t1-13 == 12 FEITR D £F, (1)

tl = t2 - t3 2 t3 DFENTT, HERK, t1 == 1t2- 13 BXU 12 == t1 + t3 FEITRD
E9, (1)(6)

tl =1t2 i F 7o 13 | FREECBROM, HER. (1//1i==12131 '= 0 THLRELRDFT,

t1 =i * t2

—fNC, t1*i==t1* (i-1) + t1IFEERD ET, (1)

tl=t2* f F213 | KEAZCFHNINAOR, MRIKEEBEANOADZFNHL TRSEW
tl = f % £2 timedelta.resolution DEBUHD HILE T,

f=1t2/13 t2 % t3 THRE (3) L7d D, float A 7Y =7 MEiRLE T,

tl =12 / £ F 7203 | REEZZH/NMNESPBETRLED O, MRITEAEEHRAOIDZFH L T
t1 =12/ 1 IV timedelta.resolution DfEEICHD HNFE T,

tl =12 // i $71F | floor AEHREIN, RO (HLHIR) ETohEd, BREDGE., BEIIEIN
tl = t2 // t3 9. (3)

tl = t2 % t3 FIRAD timedelta A 7Y =7 b2 LTHEINE T, (3)

q, r = divmod(t1, BERIRPFHEINET: q=1t1 //t23) & r=1t1 % t2, q FEBTr X

t2) timedelta X7 =2 T,

+t1 FCEZHD timedelta A 7Yz b2 RLET, (2)

-t1 timedelta(-tl.days, -t1.seconds, -t1.microseconds). B X t1* -1 L[F LTI,
(1)(4)

abs (t) t.days >= 0 DY ZITid 4+t t.days < 0 D& XWX -t 72D FET, (2)

str(t) [D day[s], ][H]H:MM:SS[.UUUUUU] & WHEROXFHZRLET, t DAD
EHOHZEX D IFEDHEE D 5, (5)

repr (t) timedelta A 7Y =7 b DXFHIRBRZRL £, £2OXFHE. EHOEMEE

FoarvArS7R2MRUPHLOa— RFiZksTWET,
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TR
(1) COHEERERTTE, A—n70—F20 LHLEEA,
(2) ZOHBIIIEMTH D, A—n"vu—-LSEEA,
(3) 01T & BFRHEIE ZeroDivisionError ZiEH L £ T,
(4) -timedelta.maz & timedelta ¥ 7Y =7 FTRET LN TEEHA,

(5) timedelta A 7Y =7 b DXFHIRBUINHRIUCHEL L B IERLEI N E T, ZD72DED timedelta
FAOUERRERICRD £3, flZ:

>>> timedelta(hours=-5)
datetime.timedelta(days=-1, seconds=68400)
>>> print(_)

-1 day, 19:00:00

(6) t3 A% timedelta.max D ¥ TZFRINE, N t2 - 3 1FHIT. K t2 + (-t3) LFAFETT, t3 2% timedelta.
max DHE. HiEDORIIEROMEIH E T, BEFA—N—Tn-—2EILFT,

FICHNZE U IEICINZ timedelta 7Y 227 Mi& date BEUY datetime &7 =2 b OB THEE %Y
A=PFLTVET (FESRLTLIIZZIN),

N—a v 3.2 TEH: timedelta 77727 FDOHID timedelta A7 22 MiZ k3, YIDEToEIhEY
HEOEOH D E, BIURREET L divnod () AT R—FENBE X5 D E LTz timedelta A 7P =
ZbE float A7V =27 POEDEDENDE L BIIEN Y RK—-PINDBL51TRDFE L

timedelta A 72 =7 b¥S5 LD, FEHEEMNETHR-— I INFE L

== BLU 1= OBIE, HEREATWE ATV =7 FOBRIDBMTHA, BIC bool ZIRLFT:

>>> from datetime import timedelta

>>> deltal = timedelta(seconds=57)

>>> delta2 = timedelta(hours=25, seconds=2)
>>> delta2 !'= deltal

True
>>> delta2 == 5
False

(<and > R¥ D) ZALANDETOHIRT, timedelta 7 7Y =27 VAR ZEODF 7V 27 P Lz X
1% TypeError DEHEINET:

>>> delta2 > deltal
True
>>> delta2 > 5

Traceback (most recent call last):

KDR=212%i<)
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HIDR— % 5D E)

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

TypeError: '>' not supported between instances of 'datetime.timedelta' and 'int'

T VEEa Y T F AT, timedelta 7Y =7 MI timedelta(0) ICHEL LK BRWEENLDZD L ZIZRD
BHyrkhEd,

LA YRRYZRAY v ¥

timedelta.total_seconds()
ZOMMICEENE P =X VO ERLET, td / timedelta(seconds=1) ¥ EliTF, LD
MOHATIE, EREICRET 2R (BIZ1X td / timedelta(microseconds=1)) AfEbNE T,

IFECRVHE (ZLDT Ty b7+ —LATIE 270 FLLE) IZOWTE, ZDOXY vy Rid~wA 7 afhokEE
BERIZEDRDHDZLICHERLTLEE W,

N—=a v 3.2 THEM.

{EAM: timedelta

ERMEDBMDHIT S

>>> # Components of another_year add up to exactly 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()

315636000.0

timedelta DFTHEDOHITT:

>>> 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)
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8.1.5 date A7V bk

date 7Y =7 ME, BAMICEARICIHREINZHEDO 7L o) AB e W > It X hBOHM (FEAH)
PRLET,

11 H1HEEHES 1. 141 A2 HIZHES 2 2Edh, iy REETT, *

class datetime.date(year, month, day)

ETOFEHPATT . FIBUIRET, ROBHFICINE > TWRITFIUIZRD TEA:
o MINYEAR <= year <= MAXYEAR

e 1 <

month <= 12
e 1 <= day <= IBESNIBLEICEITZEH
#HiPHZ R 72518k 52758, ValueError A ENE T,
fiDa v A+ 77X, BIXUEETDIZFZARXY v REMUTIORLET:

classmethod date.today()
BEou— AN BN ZEL %5,

date.fromtimestamp(time.time()) ¥ ZFfliT3,

classmethod date.fromtimestamp (timestamp)

time.time() TIRE NS X S57 POSIX 2 A LAXR Y AIZHInT 20 —A L HNERL £3,

timestamp 2377 v b 7+ — 24D C B localtime() MV KR— T RMHEDOHHD SHANTVIEE.
OverflowError XM T 20d LNEV A, F7 localtime() FFUH UKL 7235E121E 0SError
PEHT LD LNFEEA, ZOHEBIIERFIE 1970 £ 5 2038 FEFTIKFHIRINTVET, XM LRXK
VTDRILICD B EEDBIE POSIX B AT ATIE., 5553 fromtimestamp () TIHEH I N
£7,

N—Ya ¥ 3.3 TEHE: timestamp 77 v b 7+ — 24D C B localtime () DV R— +3F 2 {HDHFH
P OENNTWESE, ValueError T < OverflowError kM3 2 L5127 £ L7, localtime ()
DM LKRECT ValueError TWE < 0SError ZiEH T2 LR D F L

classmethod date.fromordinal Cordinal)

FFHILITV AL FBIET 2B ZELE S, 14F 1A 1 HPFK1 b £9,

1 <= ordinal <= date.max.toordinal() TRWIGAE. ValueError BDEHEINFE T, FEOHN d 12
$f L. date.fromordinal (d.toordinal()) == d % h %3,

2 ZOBEIR. 2TORFIRBIAHANL VX —TH 5, Dershowitz ¥ Reingold D#EEF Calendrical Calculations 2B} % %
713 4J& ("proleptic Gregorian”) OERIC—HL T, BRI LIV ABOFRE ZOMZ L DIFIEE S LOEH T LY X4
IOWVWTE, ZOEFERSBIE]L TLEXN
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classmethod date.fromisoformat (date string)

YYYY-MM-DD ¥ W5 HERTE X N7z date string \IZWET 3 date ZIRLET

>>> from datetime import date
>>> date.fromisoformat('2019-12-04")
datetime.date (2019, 12, 4)

ZDOBEIE date. isoformat () DWEIETT . YYYY-MM-DD ¥ WS HXDAEHF K- L TVET,
N—=Y 3 ¥ 3.7 TEBM.

classmethod date.fromisocalendar (year, week, day)

FEHHTEEEN ISO BOBHMIHIGT % date ZIRLE T, ZDOBEEUT date. isocalendar() BHEL
DM TT,

N—Tar 3.8 TE.
UTwer o 2@tz rnL %73

date.min

FEHTE 3R/ HEVWHNMNT. date(MINYEAR, 1, 1) T,

date.max

FEHTEZ3RLHF LVWHN T, date(MAXYEAR, 12, 31) T3,

date.resolution

FLLABRVWHMNATY =7 MEOER/NDZET, timedelta(days=1) TT,
42 2R Y ADREM (FAH LD A):

date.year

TRME % &3 MINYEAR 7% MAXYEAR £ TOETT,

date.month
WIHEEZESG 1 25 12 FTOETT,

date.day
1265260 AFICBI 2 HHE TOMTT,

FR- P EATVBHEZL TIORLET:
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EE

R

date2 = datel +
timedelta

date2 1% datel 7% timedelta.days H7ZZUBEIL/-HNTT, (1)

date2 = datel -
timedelta

date2 + timedelta == datel TH 2 K DX HAN date2 ZEHLET, (2)

timedelta = datel -
date2

3)

datel < date2

datel DREZIY U T date2 & D dRIZRTIHEIC, datel 1F date2 & D BH/HEW

YREESNET, (4)

R

(1) date2 13, timedelta.days > 0 DHFIXEL /TIC, timedelta.days < 0 DIHFHIIRE S T HNICHE
Bl %9, EEKIE date2 - datel == timedelta.days 237 L £F, timedelta.seconds BX U
timedelta.microseconds I XN E T, date2.year B3 MINYEAR W27 > T L ¥ 57D, MAXYEAR X
D REL o TLESIBEIIE OverflowError DEHINE T,

(2) timedelta.seconds ¥ timedelta.microseconds IXfEHXNE T,

(3) ZOWHERIHE T, A—~"T7B—LEHA, timedelta.seconds B & & timedelta.microseconds 1 0 T,
HE£ICIE date2 + timedelta == datel 7D ¥,

(4) BWZ % L. datel < date2 | datel.toordinal() < date2.toordinal() &[FFFT3., HffDLL
BUE. LHBMHEFED date 7Y =7 P TROVWEHEIZIE, TypeError ZEHLE T, 272 L. LHBHEFII
timetuple () EMH D 25E13. NotImplemented DD DITEHENE T, 2D 7 v 71T X o T, O
FoOHMAZY =27 M2, E5ME S Lo 233 T = 2 ittt x5, HFD timetuple O
JEBHEZF > TOWRWEAIC date LESBDOA TV =27 P HEET 22, == 7203 1= OHETRWVED
TypeError DR ENE T, BEDHE TR, ZNEN False BEY True DHEINF T,

T NVEBEIYTF XTI BTD time A7V 227 VIELARINET,

AVARYARXY v R

date.replace (year=self.year, month=self.month, day=self.day)
F—U—FHHTHEESNTAATA—ZPEEMZI O5NE Z e Z2RE, FUEZED date A7V 27 M %

ELUET,

TR 7m 75 A0T3:

>>> from datetime import date
>>> d = date(2002, 12, 31)
>>> d.replace(day=26)
datetime.date (2002, 12, 26)

8.1. datetime --- BEANLHANES L UKRHE

247




The Python Library Reference, 'J1J—X 3.8.19

date.

date

date

date.

date.

date.

timetuple ()
time.localtime() DIRT L D7 time.struct_time IR L E T,

B2 0 ¢, DST 7528 -1 T,

d.timetuple() ZRXRORA & Fffi T3

time.struct_time((d.year, d.month, d.day, 0, 0, O, d.weekday(), yday, -1))

Z ZTC. yday = d.toordinal() - date(d.year, 1, 1).toordinal() + 1 ZARFED 1 A1 H% 1
Ll ZOHNESTT,

.toordinal()

REITVIVABICBI2HAMNFRERLET 1FO 1A 1 HAFH 1 D ET, LED date 7
Pz bk dIZDOWT, date.fromordinal(d.toordinal()) == d &2 hE3,
.weekday ()

AWEHZ% 0. HEHZ 6 £ LT, BHZBHTRLET, flZiE. date(2002, 12, 4).weekday() ==
THYH, KEHZRLET, isoweekday() dBRLTLZE W,

isoweekday ()

HIEH%Z 1, HIEHZ 7 & LT, BBHEZEETRLEF, HlZiE. date(2002, 12, 4).isoweekday() ==
3THH, KIEHZTRLE T, weekday (), isocalendar() BBMMLTLIZE W,

isocalendar ()

3WHD &S (ISO 4, IS0 HHFE. 1SO BH) KL T,
ISO Bl 7L o) ABoZfy L TR HVwWshATWES, 3

ISO FlidFE2lED 52 HE /213 53 HB D, HIZAE»SIhE - THBICKDOD £3, ISO F£TDH B4
WKBIZRAOEE, ZOFEOREHEZELRYD (FLaVAFETO) B £F, ZOHEITERES 1
YRHER. ZOKRBEEHTO ISO FiF VIV F BB 2ELHE LR T,

Bz 12, 2004 FIIAKREH» SIEE 3729, 1SO FORFDIEIF 2003 £ 12 H 29 H. HEH»SBE D,
2004 £ 1 H 4 H, HEHIZKEDD £F

>>> from datetime import date

>>> date(2003, 12, 29).isocalendar()
(2004, 1, 1)

>>> date(2004, 1, 4).isocalendar()
(2004, 1, 7)

isoformat ()

Hft% ISO 8601 R YYYY-MM-DD THR LA FIER L £T:

_*3 A R H. van Gent @ guide to the mathematics of the ISO 8601 calendar ZZBH L TLEX W
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>>> from datetime import date
>>> date(2002, 12, 4).isoformat()
'2002-12-04"

date.__

date.

Z OBIBUZ date. fromisoformat () DFEAET T,

str__Q)

date A 7227 F dIZBWVWT, str(d) IF d.isoformat() ¥ ZFH{MHTI,

ctime ()

AR 2RI CTHIZIR L 9

>>> from datetime import date
>>> date(2002, 12, 4).ctime()
'Wed Dec 4 00:00:00 2002'

d.ctime () ZRXDOK L FfHTI:

time.ctime (time.mktime(d.timetuple()))

date.

date.

CHDEMICTR 2 DIX, (time. ctime O W E N, date. ctime O I ENLWV) 24 T4 7D
C B ctime O A% C FEICHEIL TW3 75 v b 7+ — 4 ETTY,

strftime (format)

IR BXCTHICHIffl 2 7z, BN Z2ERBT 2 X702 R L 5, K, o, BeRdERa— FdE
0D ET, BEREFAMUIBET DY X MTOWTIE sirftime() & strptime() DIRDEFEW ZZR LT
W,

__format__(format)

date.strftime() LFHliTT, ZAUTKD, 74—~ FEALFHN 7 IV OF% str. format () %
FoTWVWB L &I date A7V 27 FOEXXTHNZIEETE X T, HLa— FOERZRY A MZOWT
W& strftime() & strptime() DIRDEW 2SR LTLIIZZ W0,

ERM: date

ARY PETOHBZERZA 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)

(Ko<= 1%i)
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(AIDR=I 5 DREE)

>>> 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 Z{F S B

>>> 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/%hy")

'11/03/02'

>>> d.strftime("/A Jd. JB %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
0
0
0 # weekday (0 = Monday)
70 # 70th day in the year
-1

>>> ic = d.isocalendar()

>>> for i in ic:

print(i)
2002 # ISO year
11 # ISO week number
1 # IS0 day number ( 1 = Monday )

(RD<R— JITHi < )
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HIDR— % 5D E)

>>> # A date object is immutable; all operations produce a new object
>>> d.replace(year=2005)
datetime.date (2005, 3, 11)

8.1.6 datetime A7V bk
datetime A7 27 MiX date A7V 27 b BXY time A7V 27 bOETDBFEBRMPA > TWEIH—DF 7
\\/\\Jl’-? ]\"Gj—o

date 7Y =7 + AR, datetime ZIHRED L IV FBRHATICEREINTVWEIHDEIRELET, %
72, time A7 =7 b EFEIRRIC, datetime 1X1BEHDPEEIC 3600%24 M TH B LIREL FT,

UTaryx s 272%2RL%ET:

class datetime.datetime(year, month, day, hour=0, minute=0, second=0, microsecond=0, tz-

info=None, *, fold=0)
year, month, day 51EIIMETT, tzinfo 1X None £721 tzinfo ¥ 77 T RADA VARV ATT, KD

DEIBUIRDOEFH DBR TR T IUTR D FE A
e MINYEAR <= year <= MAXYEAR,
e 1 <= month <= 12,
o 1 <= day <= BESINI-BLEFICEITZHHE,
e 0 <= hour < 24
e 0 <= minute < 60,
e 0 <= second < 60,
e 0 <= microsecond < 1000000,
e fold in [0, 1].
#HHZ @R 5% 5 258, ValueError DX ENE T,
N— 2y 3.6 TEM: fold 5IEDBMINE LT,
DAL AP F 7R BIXORTDZ FARXY v FEMTITRLET:

classmethod datetime.today()
tzinfo % None ICLTC. BIEOR— AN HKZERL £7,

REEHT:
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datetime.fromtimestamp(time.time())

now(), fromtimestamp () HBIRL T IZE W,
DAYy FOWEEE now() LFHTT A, tz 51EEH D £ A,

classmethod datetime.now({z=None)

BEOr— AV HRZEL %5,

F 7Y a v D518 tz 53 None THEIDEEZINTVARWESE, ZOXY v Fid today() EFRERTT A, A
RER B time. time() XA LARY TRBUTHRZ D TES, XDEVHETRAZREL T (H
ZE. Ty b7 =20 C B gettimeofday () ZHR— b I 2GLEITIIAEER ZH D ET),

tz 78 None TR WA, t2 & tzinfo DY T 77 ADA VAR Y ATRIINUIE ST, HEOHMNB LT
REZNE tz DR A L=V ICEBINE T,

today () BEY utcnow() X h b ZOBKEMS AOHFELVTT,

classmethod datetime.utcnow()
tzinfo 73 None THZHIED UTC OHMNE X UL ZIRL £3,

ZDRXY Y RiE now() L TWETH, naive 12 datetime F 73 =7 b LTHED UTC HNB XX
izl 2R L E3, aware RIED UTC datetime (& datetime.now(timezone.utc) ZFEUNH T Z ¥ TH
BTEET, now() dBIML T XN,

IR

Z&4&: naive 72 datetime 7YV 27 MIZE L D datetime XY v RTr—ALRKE L LTikbih
%728, aware 7% datetime Zffio T UTC ORZERTOBHFFE L WTT, 2D/, UTC TOH
EORAEZRT A 7Y 27 FDOIEKTIX datetime.now(timezone.utc) ZMENH T HEHEIRX N
9,

classmethod datetime.fromtimestamp (timestamp, tz=Nomne)
time.time() PR T L 572, POSIX &4 LAX Y SIS FT 20— AL HF e A 2R L E3, 47
¥ a vyO5H tz 23 None TH 20, FEINTOVRWEGE, ZA LRXYFET Iy b7 r—2sDu—P
LA B XL URBNCE X, BEND datetime 7Y =7 Mi& naive b DT D T,

tz 73 None THRWGEA. 21X tzinfo DYF TV 5 ADA VAR Y ATRHRIFNILES T, A LAXRY T
tz DRA LY —ICEHENET,

RALARYTINTZ 9 b7 4 —20D C B localtime () % gmtime() THKR— b Xh T\ 2 HipH %l
R 185G, fromtimestamp () & OverflowError kM T2 e MH D %3, ZOHPAIX K 1970 FhH
5 2038 FFICHIR SN TWVWET, F7- localtime() X gmtime() DRI L 7B 0SError %k L F
T 22X A LRAR Y TORERIZE TN T WS IE POSIX & A7 A Tld. fromtimestamp () 135 %
SWEMELET, ZDkD, WORLLZ DDA LAXY THFE—D datetime A 7T =27 tEied
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BRI DEET, utcfromtimestamp() ED b, TDAY v FOFHBFELWTT,

N—=Ya ¥ 3.3 TEHE: timestamp 2577 v b 7+ — 24D C B localtime() H L I gmtime () DH
R— b T 2HEOHH D SHNNTWIGE. ValueError TE L OverflowError XM T2 L5112k D
F L7z localtime() d L <X gntime () DMEUH LKRMT ValueError TId72 < 0SError kT 3
XY LT

N—Yar 3.6 TEHE: fromtimestamp () & fold  1ICLTA YRRV AZIRLET,

classmethod datetime.utcfromtimestamp ({imestamp)
POSIX XA LAXR Y FWZHIBT 5. tzinfo 73 None D UTC TOD datetime ZIRL E3F, (BS54
7Y =27 M naive TT, )

RALARYTHT T b 74— 2IZBF % C B localtime() THHR— STV aHIAZEZ TH
5382l OverflowError %, gmtime () DR L 72358121 O0SError ZIXHE L %9, ZHUIZZWVTWY
1970 55 2038 FIHIR TN TV E T,

aware 72 datetime 7Y x 7 M ER B2 fromtimestamp () BWMEATL 72X W

datetime.fromtimestamp(timestamp, timezone.utc)

POSIX Bt 75w +F 74— ATlE. ZAUILLT ORI ST 3:

datetime(1970, 1, 1, tzinfo=timezone.utc) + timedelta(seconds=timestamp)

BEERE, NIHEICEORHPA (MINYEAR 705 MAXYEAR % 54 FT) #¥R—MFLET,

E&: naive 1% datetime A 7Y =7 MIZ K D datetime XYV v FTHR—ZILRKHE LTHb
N27-0, aware 7% datetime %o T UTC ORZIZER T OB ELWVWTT, ZD7%®H, UTC TD
HEIZMEDRALAR Y TH2RTATY =27 b DIELTIE datetime. fromtimestamp (timestamp,
tz=timezone.utc) ZMUHFTHEI R XN E T,

N—= 2 3.3 TEHE: timestamp 77 v b 7+ —24D C B gntime () OHK— b T 2HEOHFAN S
HNNTWHE. ValueError TIdIR < OverflowError kT2 X 512D £ Lz, gntime () DML
HURBLT ValueError TIX72 < 0SError ZiEi 5 X512k D E Lz,

classmethod datetime.fromordinal (ordinal)
11 H1IHZFRL e 3257020 ABFBISHIGT % dotetime A 7Y =2 PERIRLET, 1 <=
ordinal <= datetime.max.toordinal() THRIFIUX ValueError BEHINE T, BINE4+ 7=
7 FOFERE, . B BERO<A 7afETRT 0 T, tzinfo i None ¥ 72> TWVWE T,

classmethod datetime.combine (date, time, tzinfo=self.tzinfo)

AfIED e 52 672 date A 7727 FeELL, KA DE EZX 00T tine 7727 b BFEL
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W, HTLW datetime A7 27 b EIRLUE T, tzinfo 5IBMBEZ 5N 285E6. ZDHEITEDED tzinfo
BHICRET2DIMEONE T, 25 TRWIER. time 518D tzinfo BENFOLIE T,

FE®D datetime #7327 b d Td == datetime.combine(d.date(), d.time(), d.tzinfo) 23
AL L %5, date B datetime A 7P =7 WIE oA, ZOD datetime 7Y =7 b DRZIEH S &
tzinfo BHEIIMHAINE T,

N—a v 3.6 TEHE: tzinfo 5IEDEMENZE L,

classmethod datetime.fromisoformat (date string)
date.isoformat () B XU datetime.isoformat () OWFNIFEN T, date_string IHIET 2 datetime
PIRLET,

BRINCIE, ZOBBIEROEROXFINE Y R— P LTWET:

YYYY-MM-DD [*HH[:MM[:SS[.£f£ff[£f£f£f]]1]] [+HH:MM[:SS[.££fff£f£]1]1]]

ZIZT*x BEIEEO—XFII~YyFLET,

TR ZOXY v FIHMERED ISO 8601 XTI DM 2% H— P L TIEVWEREA - ZOXY v
FiX datetime.isoformat () DHWEFEE T 272D DHDTT, & D EHKEEXR ISO 8601 HELfi#
Mi# CTH % dateutil.parser.isoparse 25, H— FX—F 4 — 8y 7 —I D dateutil 2 &FIFHATRE
T3,

fAl:

>>> 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)
FEHHTHEESN ISO BOHMIHIES % datetime B L %3, datetime D HFFTRWERDIE,
DT 7 3V METHD ONET, ZOBEEIE datetime. isocalendar() DB T,
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N— a v 3.8 Tl

classmethod datetime.strptime(date_string, format)

date__string WG L7z datetime ZIR U £ 3o format I UTehio THEEITENE T,

ZAUIR e FEfi T

datetime(*(time.strptime(date_string, format) [0:6]))

date string & format A% time.strptime () THEXIENTTERWVIGER. I OBBDRZI X T 2K L
TIRWVWEEIIE ValueError ZiEH L E T, ZBRAFAMIEEFO Y X MTOWTIZ sirftime() &
strptime() DIRBDEWV 2B LTI IZZ W,

Trier o 2AEtEErRL£3:

datetime.min
KT/ DBEV datetime T, datetime (MINYEAR, 1, 1, tzinfo=None) TT,

datetime.max
KB TE28HDH LW datetime T, datetime(MAXYEAR, 12, 31, 23, 59, 59, 999999,
tzinfo=None) TJ,

datetime.resolution

FELLR\W datetime A 7Y =7 FEIDER/NDZET, timedelta(microseconds=1) TI,
4 YRR Y ZDREME (FAHLDHA):

datetime.year
TMiiRfE % & e MINYEAR 7% MAXYEAR ¥ TO{ETT,

datetime.month

MiEZ &t 1 225 12 T TOETY,

datetime.day
1265260 AHEICBIT2HBETOMETT,

datetime.hour

in range (24) %7z L E $ oo

datetime.minute

in range (60) %7z L £,

datetime.second

in range (60) Ziifi/z L E 5,

datetime.microsecond

in range (1000000) %7z L ¥ 9,
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datetime.tzinfo
datetime A Y A &7 7 RIT tzinfo 51 LTEZONA TV =7 Mk, MbEINLD o585
121X None 12720 %3,

datetime.fold
[0, 11 OEBELNTT, MR LT OEREOBRIREICHELNAE T, (BDIELUMME. ERH
DD D ICKFDBRERZ L 20, BIEDOY —> D UTC 4 7+t v FHBUAKNREHTHEA T 2 & 2125
AELET, )0 (1) BWIHE, FAUERETERSNS 2 SO0 5 DRV (By) 2RLET,

N— ar 3.6 TEM.

PR PENTVLHEZUMIIRLET:

EH R

datetime2 = datetimel + timedelta | (1)

datetime2 = datetimel - timedelta | (2)

timedelta = datetimel - datetime2 | (3)

datetimel < datetime?2 datetime % datetime & IERL ¥£73, (4)

(1) datetime2 & datetimel 2> & K¢ timedelta FEI L 72 % O T, timedelta.days > 0 DHEAREKA,
timedelta.days < 0 DHEFBRENSEL £, #RIZATID datetime LR U tzinfo BIEZFH, HEA
#1213 datetime2 - datetimel == timedelta & 72D £3, datetime2.year 2% MINYEAR £ D &/NXWp,
MAXYEAR X D REWEEITIE OverflowError DR ENE T, ANID aware RA 7 =27 FDHETD
XA LY = VEIEIZEATONES A,

(2) datetime2 + timedelta == datetimel &7 % & 57 datetime2 ZFtH L x5, BARAIZ, FRIIATD
datetime ¥R U tzinfo BHEREH. AND aware 722 LTH XA LYV —VEBIEEELfTbhERA, Z
DRI datel + (-timedelta) EFHTIZDH D TR A, RERSIE, datel - timedelta 254 — 7B -1
BROWHBAETSH, -timedelta HIED A — 70 —F 208D H 255 TT,

(3) datetime 5 datetime DIEIIH /T OWIHE T A naive TH 22, WL d aware TH3HEITD A
ERBINTVET, F772 aware TD 5 —772% naive DFE. TypeError BEHINE T,

M52 b naive 2o, ML D aware THEU tzinfo BEERFOHE. tzinfo BHEEHA I, HRIZ
datetime2 + t == datetimel TH B LI timedelta A7V =z F t D ET, ZOHEXA A
V—UEBIEEELITbhER A

W52 aware THEIRZ tzinfo BELZROEHA. a-b X a BXU b 2 £ naive 72 UTC datetime F 7
Y27 MREBRLIELDO LS L TUTOE T, HEFHRERL T N7 R -2 R ISRV L EZRE, (a.
replace(tzinfo=None) - a.utcoffset()) - (b.replace(tzinfo=None) - b.utcoffset()) [l
CiZizbh %9,

(4) datetimel L& LT datetime2 & D BEIZRTH A, datetimel 13 datetime2 XD /NS e B
SIhET,
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HEERD—F5 73 naive TH D, b 5 —J72% aware DHHIZ, EFHIEEDTTONS & TypeError 23EH

F9, HMEETIX, naive f YA X VAL aware 4 Y AX Y RFHEMCHRZZ2EHd b EXEA,

B RO T & b aware Ty AU tzinfo BEZROHE., tzinfo IFMWH X N datetime /21T
R fThbnEd, HBWNRPMA LD aware TH D, iR d tzinfo BELZROEBEE. EIHIK

(self .utcoffset() THUGFTZ2) Zhzhd UTC A7ty FE5IWTHEL XTI,

N—Y g 3.3 TEH: aware /% datetime 4 ¥ AX VA ¥ naive 7% datetime 4 ¥ AR ¥ A DZHiLLEL

T TypeError I3EH S NER A,

AR: HEAOHBET 74V bOA T2 b7 FLRARKREZR>TLES OZIMIET 272912, #iH
HFDH 5 =D datetime A7 27 b EBRRBZMDA T =7 b DEFEITIE TypeError EHE
T, LoLAPs, #HEEHETDD 35— timetuple ) BIHEEFFOHE 121X NotImplemented 23
RBENFET, 207y 2712k b, EOANA 7Y =27 MCHMBESHKERELT 2F v Y X252 T0%
To ZITRWEE, datetime A7V =2 M RBRDZBOA TV = 7 bKD&, HRHEE T ==
FE 1= TRV ED TypeError BEMENE T, BEOHE. ZNZEN False £7213 True ZiEL

£75,

AVARIARXY v R

datetime.date()
FICHE. H. HD date #7927 b ERLET,

datetime.time()

@ U hour, minute, second, microsecond & F fold Z#D time 73 =7 FERLE T, tzinfo I

None T, timetz() DBHML T IZX W,
N—Var 3.6 TEH: {H fold lZRXND time A7 z7 Mizav—XnEd,

datetime.timetz ()

[ U hour. minute, second. microsecond, fold 3 & ¥ tzinfo BHEZEFFD time 7P =227 b ERLZF

o time() XY v FHSBEMLTLIEE W,
N— 3y 3.6 TEH: {H fold i IBEND time A7V 27 Mar—3nE T,

datetime.replace (year=self.year, month=self.month, day=self.day, hour=self.hour,
minute=self.minute, second=self.second, microsecond=self.microsecond, tz-
info=self.tzinfo, *, fold=0)

*—— F%’I?&’C?aﬁbﬁ)ﬂﬁ@ﬂﬁ%ﬁ?% FCEMZ D datetime A 7P =z 7 b ERLET, XN
$5 2 B HRITH$IC aware 72 datetime 7Y =7 S naive 72 datetime 7Y 27 P EAEKT S

72912, tzinfo=None #{6E TR b TEZ T,

N—a v 3.6 TEM: fold BIEpBMENE LT,
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datetime.astimezone ({z=None)
tz BF72IT tzinfo JEME ¥ UTHEED datetime A 7327 PEiRLE T, HITB XA T -2 2FHEL
T, BDMED self AT UTC B Z2Hb, L2 8B 20— L BREAZRTISICLET,

b LEZONEEA, tz X tzinfo DY T I FTADA VAR Y ATRINERLT, A VAKXV ZAD
utcoffset() BXU dst() XY v Fid None ZIRL TIER D EH A, b L self P naive BZHIE. BZH
{YRTLADRA LY — > THREERBEL 7,

BIBIEL (H L <& tz=None DJF ) THUHINLBAE. YATFTLADU—HNRERA LY — Y HEFEED
RA L) — VR CAREZINE T, THHBD datetime £ Y AKX 2 2D .tzinfo BHEIZIE. OS 2HEIEL
=7y FEED timezone A VAR VADEREINE T,

self.tzinfo 7% tz DIFHE. self.astimezone(tz) & self IWHELLA D EFF, DF D, date BX O
time XX F 2FABIIITONERA, £ TRWHE, FRIEIXA LY =2 12 1B 20— VLT,
selff LU UTC KAz RT L5k D £, ZHE, astz = dt.astimezone(tz) ¥ L7z1&, astz -
astz.utcoffset () I&@H dt - dt.utcoffset() AU date BL time 2RO Z L ERLE T,

BIZRA LT =0FTI 27 b tz % datetime 7T =2 b dt IBIMULIZWEITT, HIFRRZT — X
NDFEERITHINDIZ 5, dt.replace(tzinfo=tz) Z o> TL 72X\, HIZ aware 72 datetime * 7
P dt PORALY =V F T2 MERELZWVEZTT, HIERRLT — X OB EIT DR NDR
5. dt.replace(tzinfo=None) Zffio T /Z& W,

T 74N ED tzinfo. fromutc() XYV v F% tzinfo DB T2 7 ATLEHEELT, astimezone() PIRT
FRICHEZRIZT LN TEET, T7—0OHA2EET 2. astimezone () FATD X5 ZEEL
9

def astimezone(self, tz):
if self.tzinfo is tz:
return self
# Convert self to UITC, 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— gy 3.3 TEH: tz BEMWATREICR D £ LT,

N— g 3.6 TEH: datetime.datetime.astimezone() XY v K% naive 724 Y AKXV AW LT
MOHESZ XS5k ELE, 2R Y RT7200—ALRRRZ2RBELTW3 e BEIRET,

datetime.utcoffset ()
tzinfo 7% None D&, None 2B L. # 95 TRWEHAIZIE self.tzinfo.utcoffset(self) #RL %
T, BEDHAD None H2WE 1 HUTDREFZIZFD timedelta 7V =27 FOVWTANZIRI IR0
Bra i3RI 2R L E 5,

N—=a >y 3.7 TEE: UTC 47ty bBTBATRINZR SRR 22D £ L7z,
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datetime.dst ()
tzinfo % None DFE None ZiRL. £ 5 THRWIFAIZIE self.tzinfo.dst(self) RIBRL T, %BE
DD None & LI 1 HRMODOREZZHD timedelta A 7P =227 FOWTIPZIR I LWEEIZIE
(PR O

N—=Ta ¥y 3.7 TEH: DST A7ty FHBFEMTRIFIUIR SR VHIRSEL 2D £ L,

datetime.tzname ()
tzinfo 2% None D& None iRL. %5 TRWVWIEAEIZIE self.tzinfo.tzname(self) IR L ET, #
FHORA None 2> XFHNA 7Y =0 ]\@b\?ﬂ#’&_é RN EIIRBIS R L R,

datetime.timetuple()
time.localtime() DIRT X 57 time.struct_time ZIRL F T,

d.timetuple ) FXOR ¥ EliT3:

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() + 1 XZDFED1H1H% 1
L EDZDOHDNMNETT, BEINZXIAD tm_isdst 7770 dst () XYV v RIZHE-> TEREIN
%9 tzinfo A3 None 2 dst () A% None ZiBI35E, tm_isdst & -1 ICRRESNFT; £ 5 TRWIHE,
dst () ¥R TRWEZIRT L tm_isdst &1 & D FET; ZRLHNDOEHEITI tm_isdst 1 0 ITERE X
nEI,

datetime.utctimetuple()
datetime 4 Y AR YA d P naive DFH, TDXY v FiF d.timetuple() EFLTHDH, d.dst() D
BIARC»2HH S tn_isdst 25 0 [HEHI SN2 [ZTHRZD £9, DST 53 UTC RZNHE % M
FTZEIEFRLTHY EEA,

d »% aware 72 o 725G, d X d.utcoffset() 5|V T UTC AN IEF LS. £ DRZIDY time.
struct_time £ LTGRENE T, tm_isdst 1 0 Wl S E T, d.year 23 MINYEAR $ L < 1& MAXYEAR
THYH, UTC RO & D #EY) R FEOHHZ X 72355, OverflowError 252 X413 AJREMEDS
HBZLIWTFRLTLIIEE W,

34

#H:  naive 7% datetime 7Y 7 MEZ < D datetime XV v FTu— AL RFEME
L TH#fbiLd 7z, aware 72 datetime % f# > T UTC 0)5%"2”’2?%3‘@733\%& LWT3, &
R ¥ LT, utcfromtimetuple IR L HELTVIRDEZETH2»D LOLEE A, UTC 2%
3 naive 7% datetime 3P o 12 E. datetime. timetuple() MBHZ 2 & Z A TiE datetime.

replace (tzinfo=timezone.utc) T aware IZL £,

datetime.toordinal ()
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EFHIL DV ABICBIZHMFEERL £F, self.date().toordinal() 2[R LTI,

datetime.timestamp()
datetime £ ¥ AR ¥ ZIZHIET % POSIX XA LAX Y TRIKELET, IBDHIZ time. time() TIEXH
BAEIZIE float T3,

ZDRAY v KT naive 72 datetime 4 Y ARV RAFu =LKL L, 77y b7 5—200D C B
mktime O (ZHHo TEMEITVWE T, datetime ZZL DT T v b7 4 — LD mktime () & DIEWEIPHDE
ZYR—FLTVWEDT, @EPBEDRLRE P RKDOKFLNIH L, ZDXY v Fi& OverflowError %
EHTE0b L ERA,

aware 7% datetime £ Y AR AWK LTI TD XS IRV ENIETEINE T

(dt - datetime(1970, 1, 1, tzinfo=timezone.utc)).total_seconds()

N—a v 3.3 Tl

N—=Ya ¥ 3.6 TEHE: The timestamp () method uses the fold attribute to disambiguate the times

during a repeated interval.

IR UTC W%l %2 37 naive 7z datetime 4 Y AR Y AD HEE POSIX 24 A AR Y TREET 3 X
Vo RiEHDEVRA, 7TV —2avREOEHE[FoTED, YATLDXA LY =22 UTC I
EEINTWED» o /25E, tzinfo=timezone.utc 5|5 25 Z 2 T POSIX 24 LR XV 72 RS
TE%T:

timestamp = dt.replace(tzinfo=timezone.utc).timestamp()

S LABEHEEZ A LAR Y TR T LI TEET:

timestamp = (dt - datetime(1970, 1, 1)) / timedelta(seconds=1)

datetime.weekday ()
HWEHZ 0. HBEH%Z 6 £ LC. MHZEHTIEL $£7, self.date().weekday() & [F L T,
isoweekday () HBMML T X\,

datetime.isoweekday ()
AWEHZ 1. HEH%Z 7 x LT, EHZEHTIRL £9, self.date().isoweekday() ¥ ZFE{liTT,
weekday () + isocalendar() ML TLIZE W,

datetime.isocalendar ()
3EFKDX TN (ISO . ISO #AFES. ISO WEH) 2K L 3, self.date().isocalendar() & Zffi
T3,
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datetime.isoformat (sep="T" timespec="auto’)

HEF%Z 1SO 8601 HEX TR L FHTRLET:
e microsecond B 0 TRWHEIE YYYY-MM-DDTHH: MM: SS.ffff£f
e microsecond 75 0 DAL YYYY-MM-DDTHH : MM: SS
utcoffset () 3 None ZIBE L WHEIZ, XFHDHZRAIZ UTC A7ty MBI NET:
e microsecond 7 0 THRWEHEE YYYY-MM-DDTHH: MM: SS. ffffff+HH:MM[: SS[.ff££££]]
e microsecond % 0 DFEIL YYYY-MM-DDTHH: MM: SS+HH:MM[:SS[.ffffff]]

il

>>> 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 arDFIE sep (F7 ANV PTIE T TY) 3 1 XFOLAL—XT, FROFHOHA & R
DEICEPNE T, B ZI:

>>> 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"'

AT a VEIE timespec 1F. & ZBENMORHOEROBEREL £T (77 4/ F T 'auto' TT),
MUTFOR—2ZFEL TLEZE W,

e 'auto': microsecond 5 0 TH3HE 'seconds' £FEL L. I THRWVWEAEIX 'microseconds’
ELIEDET,

e 'hours': hour % 2HMi® HH EXTEDF T,
e 'minutes': hour B minute Z HH:MM OERXRTED T T,
e 'seconds': hour . minute . second % HH:MM:SS OERTEDF T,

e 'milliseconds': £ TORAIEEAETH, /MUEE_(%E I VMICYIDIETE T, HH:MM:SS.ss8 D
EXRTERHL 9,
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e 'microseconds': £ TDORX|% HH:MM:SS.mmmmmm OERTEDE T,

AR BRI SN AERBIADIAATIEZL, YIhETEhET,

RIE% timespec 518X ValueError BHIFHLNET:

>>> 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 >y 3.6 TBM: timespec 5IEDSBEMENE LT,

__0
datetime A 7 =27 b d IZBWT, str(d) & d.isoformat (' ') 2HMTT,

datetime.__str

datetime.ctime()

A B LR Z2RTCTINZIR L £

>>> from datetime import datetime
>>> datetime (2002, 12, 4, 20, 30, 40).ctime()
'Wed Dec 4 20:30:40 2002'

HAFHNIATID aware THAL naive THAL. X4 LY —VIFREEA FHA.

d.ctime () EZXROKX L EMHTT:

time.ctime(time.mktime(d.timetuple()))

I NDEEAMIC TR 2 DIE. (time. ctime O IXMPH SN, datetime. ctime O IS NZRW) 24 T 4
70 C B ctime O 25 C FHECHELL TWB 77 v b7 4 — 4 ETTY,

datetime.strftime (format)
BRI R E XTI THIE X Nz, BN B XU R T 2 XFHN 2R LE T, we2RrHEFMIEEFOV
A MZDWTIE strftime() & strptime() DIRBDEWV 2B L T ZE W,

datetime.__format__(format)
datetime.strftime() LEMTT, 2HAICED, 7x—<v FEAXFINY 7 IV DFR str. format ()
2o T2 L ZIT datetime 7 7Y =27 POFAXFHNZIEETEE T, HXMLIETORERY X b
WDWTH strftime() & strptime() DIRZEWN 2SR LTL 12X 0,
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{FEAG: datetime

datetime * 7Y =7 bk &fH 5 H:

>>> 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 JH:%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
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
a7 # IS0 week
2 # IS0 weekday

>>> # Formatting a datetime
>>> dt.strftime("%A, Jd. %B LY %I:%M/p")

(RDOR=1THi )
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'Tuesday, 21. November 2006 04:30PM'
>>> 'The {1} is {0:7//d}, 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.'

TWIHBHTIE. 1945 FF T +4 UTC . Zhl#T +4:30 UTC ZEHALTWBE 7 7 H R R DH T —)L
DEA LY = VERERBTT S tzinfo DV T I ARERLTVET:

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 imaginary 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 implementation is required for fromutc as

# 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 not observe daylight saving time.

return timedelta(0)

def tzname(self, dt):

(RDR=I12HKi )
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if dt >= self.UTC_MOVE_DATE:
return "+04:30"

return "+04"

FITH T &7~ KabulTz OV

>>> tzl = KabulTz()

>>> # Datetime before the change

>>> dtl = datetime (1900, 11, 21, 16, 30, tzinfo=tz1)
>>> 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 b
time ¥ 7Yz ME (v—h1D) HHRZHEZRH L 5, ZORINRFIFEOHOFELZITI . tzinfo F
T2 VENLEBEDONRLLD T,

class datetime.time (hour=0, minute=0, second=0, microsecond=0, tzinfo=None, * fold=0)
ETOFHEA T > 2 > TF, tzinfo 1 None 721X tzinfo 7T ADH T I 53 ADA VARV AT S Z
EMTEZFT, D O5IEEEET. DT XS R#EFICA SR FUIRD A

e 0 <= hour < 24,

e 0 <= minute < 60,

¢ 0 <= second < 60,

e 0 <= microsecond < 1000000,

e fold in [0, 1].
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GBS Z S DHEIPHINC D 23555, ValueError DA S NE T, tzinfo DF 7 + L MEDS None TH 3 LL
NDFT 7+ MEK 0 TT,

T 2@z rL£7:

time.min
RINTE=3HDEHW time T, time(0, 0, 0, 0) TI,

time.max

RHTEXBZ3HRBF L time T, time(23, 59, 59, 999999) T,

time.resolution
FLLRW time A7V =27 FMEDOEB/INDZET, timedelta(microseconds=1) TI D, time X 7P ¥
M EOPRTERIZ Y R— P TR TORVOTHEREL TL LIV,

4 YRR ADBM (At LDHs):

time.hour

in range (24) %7z L E $ oo

time.minute

in range (60) Ziifi/z L £,

time.second

in range (60) Ziii/z L E 5,

time.microsecond

in range (1000000) %7z L %9,

time.tzinfo
time AV A NT T R tzinfo 5 LTEX N4 TV 27 Mgk, MbEINLD - 25
None 1272 H £ 3,

time.fold
[0, 1] DEELHLPTT, #DIRLUABPOERBOBKRIREICHELNE T, (DR LUMARIX. ERHE
DRDODICKEDPERERZ L &P, HEDOY —r D UTC 7% v FBBUAN LB TR T2 & 103
ALET, )0 (1) WS, FUERBMTRREINS 2 2ORZID 35 bOR WS BV 2RLET,

N—ar 3.6 TEM.

time A7 27 M time ¥S LOHEEYR—FLTWVWT, a 23 b EDEIOKRASE =856 a D b X H/PhX
WEINET, HEBNRDF T2 naive TH D, & 5505 aware DHE, EFHEDTHONS & TypeError
PEHENE T, FMlbETlE, naive £ Y RAX A Y aware £ VARV A3EMICHR2 Z2dH D THA.

OB RAM ST & b aware TH D, WU tzinfo BIERFOHE. tzinfo IIMH N datetime 721 THIERDT
OIE T, HENRMW G L H aware TH D, B2 tzinfo BEZFOHE. 3T RN (self .utcoffset ()
THBETE?) 2hzho UTC A7ty FZ2E5WTHELES, ZRZHUES LOHKRSE T 740 DA 7Y =
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ZF 7 FLREBE RS> TLEI DRSO, time A7V 27 VB RZBMOA T2 7 P e T 2 ¥,
HBGHE T2 == F721& 1= TROWHLED TypeError M EINFE T, MBHEFI == $721% 1= THIHA.
FNEN False £721% True I RLE T,

N—Tar 3.3 TEH: aware /% datetime 4 ¥ A X > A ¥ naive 7% time 4 ¥ A X ZADZEM LTI
TypeError FXH I N EH Ao

T — MEDARTIE. time A7 27 MIBICEARINE T,

N—a ¥ 3.5 TAME: Python 3.5 MHiid. time A 72 =2 MI UTC TIREZRT L 2B ARIATW
FL7, ZOENITP DI, TF7—Dme kb EZ 5N, Python 3.5 THIFRX N FE L7z, @FflicoW
Tid bpo-13936 ZBML TLZ&E W,

Zofpar 7oA.

classmethod time.fromisoformat (time_ string)
time.isoformat () DMANFERD S HED 1 2DFERX T, time_string W T 5 time IRLET, B
Izid. ZOBBEROEROXTFHN S R—F LTVWET:

HH[:MM[:SS[.£££f[£££]]1]] [+HH:MM[:SS[.££££f££]]]

R ZoOBIRUE. {EED IS0 8601 XFHDOMX T2 IR —F LT3 Db TIE BDEEA Z
T time.isoformat () DWHAZER L TEEINATVET,

i

>>> 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)))

N—Ta ¥ 3.7 TENM.
A VAR ARXY v R

time.replace (hour=self-hour, minute=self.minute, second=self.second, microsecond=self.microsec-

ond, tzinfo=self.tzinfo, *, fold=0)
F—T—FEHTHRELLEA VANADEZRE, FCHEZDD time A 7V 27 M 2R LET, 7—XITH

TREMEITDOIIC aware 72 time A7 =7 M5 naive 72 time 7V = 7 P ERAEMT 72D,
tzinfo=None Z{EET 5L b TEXET,

N—a v 3.6 TEN: fold 5IEpEMENE LT,
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time.isoformat (timespec="auto”)

Rz 1SO 8601 EXTRULAERDXFHNDS5H 1 DR L £T:

microsecond A% 0 T/ \WIEEIE HH:MM: SS. fEff£f
microsecond 75 0 D& X HH:MM:SS
utcoffset () A% None %R &R \WIE, HH:MM: SS. fEffff+HH:MM[:SS[.f£ff£f]

microsecond A3 0 T utcoffset () 7% None %KX R \WIGHA, HH:MM: SS+HH: MM[:

]

SS[.fff£fff]]

AT a VEIE timespec 13, & ZEMORHOEROBERELET (77 4L F T 'auto' TT),
TFOA—2ZHEE L TLZE W,

'auto': microsecond 75 0 TH 3%HE 'seconds' HEL L, £ THRWVWIEEIZ
CELIEDET,

'hours': hour % 2 Mi® HH EXTEDH E T,
'minutes': hour BX minute % HH:MM OEXTED F T,

'seconds': hour . minute . second % HH:MM:SS DEXRTEDE T,

'microseconds'

'milliseconds': 2 TORKNEEAT IO, /MNEZN Z I VNICYI DB TE I, HH:MM:SS.ss5 D

HEXTRILES,

'microseconds': £ TDOR%I% HH:MM:SS.mmmmmm OERTED F T,

AR BRASINEHRINDAALTIZZRL, UIDETEIRET,

RIER timespec 5I18BUTIE ValueError 3HIF o E T,

VRN T PN o

>>> from datetime import time

>>> time(hour=12, minute=34, second=56, microsecond=123456) .isoformat (timespec='minutes"')
'12:34"

>>> dt = time(hour=12, minute=34, second=56, microsecond=0)

>>> dt.isoformat (timespec='microseconds')

'12:34:56.000000'

>>> dt.isoformat (timespec='auto')

'12:34:56"

N—a v 3.6 TIEM: timespec 5IEBEBMENE LT,

time.__str__Q)

time X727 b t IZBWT, str(t) IX t.isoformat() EHFMTT,
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time.

time.__

time

time

time

strftime (format)
R EASCEAI TR e, RRIZ KRBT 2 XFHER L 5, BRAENMUEETFD Y X MiZown
T strftime() & strptime() DIRDEWV ZZL T EZE W,

format__ (format)

time.strftime() YEMTS, A KD, 7x—~<v NEAXFINI T IV O str. format () %&
fHioTVnB L X time 7Y =2 POEFELAFHN 2fETEF T, HLREFORRLRY X MZOWT
& strftime() & strptime() DIRDEWN ZZR LTI EE W,

.utcoffset()

tzinfo 23 None D&, None iR L., Z 5 THRWVWEHITIX self.tzinfo.utcoffset (None) %KL %
T, BEDKD None H2E5WiE 1 HUTDOKRKE X Z2HFHD timedelta A 7T =27 FOWITNhEIR S W
HaidBIst 2kt L %9,

N—Pay 37 TLHE: UTC 7ty FHAZHATRITIIUIR SR WHIRSHES 72D £ Lz,

.dst ()

tzinfo % None D¥E None ZiIRL. £ 5 THRWIFAIZIE self.tzinfo.dst(None) #IBRL 3, %E
DA None B LK, 1 HRMODKE S 2HD timedelta 7Y 27 POWTNRZIRIZWEEITE
stk L %9,

N—=Yay 3.7 TEH: DST A7ty FHBFHEMTRIFIUIIZ SR VHIRIELS 2D £ L,

.tzname ()

tzinfo 73 None DFH None ZIRL. %5 THRWEHICIE self.tzinfo.tzname (None) ZIRL F7, %
FHDHXD None 1XFHNA TV =27 FPDWT AL ZIR I RWHEIIEFINZXE L X5,

FEEB: time

time A7 7 kS H:

>>> from datetime import time, tzinfo, timedelta
>>> class TZ1(tzinfo):

>>> t
>>> t

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__J}(Q"

= time(12, 10, 30, tzinfo=TZ1())

datetime.time(12, 10, 30, tzinfo=TZ1())

>>> t.isoformat ()

(RDR=I12HiL)
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HIDR— % 5D E)

'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

D77 AFMRIEIRY 7 AT, BHEA Y AX Y ZEITRETRVWIEZERLE T, tzinfo DY T2 5
AZER L. DEFFEDRA LY — VBT B HMERFFT 2 LT LTS,

tzinfo (DEMAKNRY T2 5 2) DA ¥ ARV AL datetime BXU time £ 7V =27 bDav A5
RICET ZENTEET, BREDA TV =27 PTR, T—XENZ0 -V ETF 25D LTHRTS
D, tzinfo X 7Tz MER—ANRLD UTC oD A 71y b, &4 4V =Y O4HI DST A7ty
M, EENHMNBXORANA 72 2 7 s 25 OEMNTRT DDA Y v Rt LET,

BRY 775 RBER L. (PR D) v datetime DX Y v RHBREL T3 tzinfo DXV v K
HRETHIHRENDHD FF, datetime EY 22—V tzinfo DY Y TINVRERY T 5 R timezone %
BIELET, X UTC 203020t 7 XV D EST & EDT O X 5% UTC »5DREEX NI4T
v PEFOXAL LY -V EREET,

pickle {LIZ DWW T DRFRZERFIH: tzinfo DV 77 7 A5 MAE L THUIHTILDTE S
__init__ O AV v FEFERINERD £ A, £ THRINIZ, pickle (kT2 2 TEETH
BZ5 < unpickle b33 ZLIXTERVWTL & 5, ZAUIEMRMIED 5 OERTH D, FEREMN XN
22 LNEEA,

tzinfo DB T T2 5 ATIE, ITOXY v FERETILENDHD T, BEICEDRY v RHEH
i DhIZ, aware 72 datetime A 7 2T PRI DY T T 73 ADA YRRV A YD KD IH S DIk
FLET, PHEPESIX BT TE2REL T XN,

tzinfo.utcoffset (dt)

o— ALK UTC 226D0F 71y b2, UTC 26HAZXZIEL LEDTIRLET, 0— AR
UTC OFEflicd 2356, ZOfEIZEICKED £5,

ZOXYy Fid UTC 26047ty Fo #5 2R L TVE T, HlRIE tzinfo A7z b3
ALY =22 DST BEDOH S E2RET 255G, utcoffsetO) I ZNODAFEZRIBRITNIEXRD
FHA, UTC A7ty bW RATH 2585, None #IRLET, £ TRHRWVWESIZIE, BINBEIX
-timedelta(hours=24) 75 timedelta(hours=24) ¥TD timedelta WAZEFTHR VAT 27 T
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ROPNIHEDFRA (A 72y POREZWE 1T HIDELRTNAEZRD EEA) FEAED utcoffset ()
FHE, BZOKUTOZ 2055021l db DTS5 TL & 5:

return CONSTANT # fized-offset class
return CONSTANT + self.dst(dt) # daylight-aware class

utcoffset () 3 None ZIBI L WHH, dst () b None ZIRL TIELD £H A,
utcoffset() DT 7 4V b DEEIX NotImplementedError ZikH L E T,
N—ay 3.7 TEHE: UTC A 7ty OB TRATRIFNUIL SR WHIRAHES 72D £ L,

tzinfo.dst (dt)
B (DST) BIE%R, UTC »oHAEZIEL L7z TRLET, DST EHROKRHDEGE. None 23K X
NEJ,

DST DEMTRWIGAEICIE timedelta(0) 2R L E T, DST EMOBZE. A 7€ v M timedelta
AT7T =27 FPTRLET FEMIE utcoffset() ZBRL TS W), DST A7ty F3FIHATRER
BE. ZOfEIE utcoffset() 2HRT UTC 2604 7€y MEBLICMEZI N TWS 729, DST %@
ANCEIG T 2 REDRLRVIRD dst () ZHio TRIVWEDE ZBERZE R VWO TERL T LI WV, FlZIE
datetime. timetuple () & tzinfo JBIED dst () XV v REPFEAT tm_isdst 7 7 723y hXLTW
LI L., tzinfo. fromutc() 1 dst() XA LYV =22 BENT 2B DST ICKA2EEND 5D
EDEFNET,

B X CERBOm S 2 EF ML LTWS tzinfo 3727 7 ADA Y ARV A tz ZLLFOR:
tz.utcoffset(dt) - tz.dst(dt)

M. dt.tzinfo == tz &TCTD datetime 77 =7+ dt IZOVWTHIKFAUMEREZIRZRITIIR SR
WEWIHT, —HEZF > T0RFIUERD A, EFHICEEIN tzinfo DY TV F7RATIE. Z
DRIE XA LY =22 BIF D 7 FHEF 7L v b (standard offset)” 2R L. FFEDHPRRLOHEETIER
CHIERRAMEICDAKIZ L TWR L TR D £H A, datetime. astimezone () DFEHEITZ DFEITK
FLTOVWETH, ERERET 2P TEERA; ELLEETZDE S0 I~DELETT, tzinfo
DY T FZATINEZRIET 2 Z B TERWVWEA, tzinfo. fromute() DEE%ZF— T 4 FLT,
astimezone ) WKHDHLSFTIELLSEMET S LI ICLTHRTVEEA,

IFLAED dst() EHZ, BEOLLUTOZ2D55D—212l2d DI 3 TL L S:

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

(RDR=I12HiL)
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# 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)

T4V D dst () FEEEX NotImplementedError %KM L E T,
N—=T 2y 37 TEHE: DST A7ty M BATRTIUIZR S ROVHIRAES 2D £ L7,

tzinfo.tzname (dt)
datetime A 7Y 7 b dt WHIETBRA LY =2 XFITIELETS, datetime EY 2 — L TIEX
FHBIZOWTHHERLTEL T, FILZERT 2 Vo BERAERD D E- L HD ERA, HlX
. "GMT”, "UTC”, 7-500”, ”-5:00”, "EDT”, "US/Eastern”, ”America/New York” {32 THMRIGE
D FET, XFHNEBOPRADEEITIE None IR L TL 72X W, tzinfo DV 70 7 XA TlE. KT, tzinfo
7 I APEREICOVWTRAR L TWAHED X512, EIhi: dt DREDEICK > TER - A4HTEIR L
T2WIBER D BT, XFIMETIERLAAY v FER-oTWARZEIFERLTLIEX W,

T 7 4V bD tzname() X NotImplementedError ZiEM L E5,

TFDXY v RiX datetime R time 7Y =7 MZBWT, AEADXY v RPN X NG T THEUH
INFET, datetime A7 =7 MIBHEZTIEE LTAY vy FIZHEL. time A 7Y =7 ME5I%E LT None
EXYy RIZELETS, Mo T, tzinfo DY 775 RIZHBIF S XY v RIZ5IE dt 53 None DIFGE L. datetime
DEERZIT 2 XICHBELRIFNIRD 8 A,

None DEINGE. MEDINEHERZRD DX 7 AFKFFERETT, HIZIX. DI T AP tzinfo 7
o haleBRELERVEWVWS 2 BRI BT UE. None BEYITY, EEROA 7€y FEROIT 1M
DFEDR R WIGEICIE, B UTC A7ty FE2IRIT /DT utcoffset (None) 25 ¥ b - L EF»DH LN E
Ao

datetime 7Y =7 b3 datetime() XY v FOIGE L L TRENIGE. dt.tzinfo & self AT A7V =
7 MIRDET, 2—PDEE tzinfo XY v FEFIEIRWNED, tzinfo XY v FiE dt.tzinfo ¥ self
MELCTHEZEIKFELET, ZOMRE tzinfo XV v P& dt B’u—WLRHETH 2 LBIRT5DT, fliox
ALY = TOFTY 22 FOIRBENTOVWTORL T 2BENDH D £ Ao

BT FGRATE—N=F4 FFTILRWV, 5 12D tzinfo DAY v FHDH X3

tzinfo.fromutc (dt)
T 74V D datetime.astimezone () ELETHILENE T, datetime. astimezone () P HIEHINT
&, dt.tzinfo IF self TH D, dt OHNBLIURLIFT—&13 UTC KA ZRLTWsdDe LTRRE
Fo fromutc() DEMNE. self DR —ANVRLNIFEL W datetime A 7P =7 M 2BRT Z Ik D HFE
R 7 — R A NZBIET S ITHY ET,
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ZFEAED tzinfo ¥ 77 FATIET 74V bD fromutc() FEErFBER YA TEEST, 7741
DFEEEF, BEL 7Ly POXA LY =R, FHEREERBEOmTIZOVWTEHRRLTWDE XA ALY —
Y. ZLT DST BITRZIDHFIC L o TR ZHETE A, /AZLHBVHEANRLDBDTT, T74L D
fromute () EEPETOHEIHM L TIEL TS 2B TERWI S A, FHHERD (UTC 2»256D) +
7ty bR LTHESNLRED HRRLINRFT 2D OT, ZHRBIGHREEc K- TiREZ 2 L
BHHYET, T7 41 FD astimezone () R fromutc() DFEEX, FEIIEHERA 7Ly FOEICE

73 2 MO D 2356, HIFHED ORIREZLERLZWVD2S LAEEA,

I7—DFAEDDHDIA—RERE, 774V D fromutc() OFEZEIFIUTO LS CEIfELET

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 TV T:

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 UIC 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

(RDR=I12Fi <)
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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
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

(RDR=I12HiL)
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(AIDR=I 5 DREE)

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
http://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(1l, 4, 1, 2)

DSTEND_1987_2006 = datetime(1, 10, 25, 2)

# From 1967 to 1986, DST used to start at 2am (standard time) on the last
# Sunday in April (the one on or after April 24) and to end at 2am (DST time)
# on the last Sunday of October, which ts the first Sunday

# on or after Oct 25.

DSTSTART_1967_1986 = datetime(l, 4, 24, 2)

DSTEND_1967_1986 = DSTEND_1987_2006

oW oW oW W W W W W oW

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

ROR=1H <)
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(AIDR=I 5 DREE)

def

def

def

def

def

self.stdname = stdname

self.dstname = dstname

__repr__(self):

return self.reprname

tzname (self, dt):
if self.dst(dt):

return self.dstname
else:

return self.stdname

utcoffset(self, dt):
return self.stdoffset + self.dst(dt)

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
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 in 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:

ROR—SER)
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(AIDR=I 25 DfE X))

Eastern
Central
Mountai

Pacific

# 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,
= USTimeZone (-6,
n = USTimeZone(-7,
= USTimeZone (-8,

"Eastern",

"Central",

"Mountain",

"Pacific",

"EST" s "EDT")
"QsT" s HCDT”)
"MST" s ”MDT”)
"pgT" s IIPDTII)

R X CER O T 23R L TW2 tzinfo DY 77 7 ATIE. ERHEIOBITO L 21T, [EHEEREED HEfE 72
FEDEIZ 2 EH 2O THERE L TLZE W, BEMafle LT, HE7 X U A4 (US Eastern, UTC -0500) %
%2 %%, EDT 13 3 HOSE—HIEH® 1:59 (EST) ® 1 HHCHEL. 11 AORHOHEH® (EDT ®) 1:59
T LET:

UTC

EST

EDT

start

end

3:MM 4:MM

22:MM 23:MM

23:MM 0:MM

22:MM 23:MM

23:MM 0:MM

5:MM
0:MM
1:MM

0:MM

6:MM
1:MM
2:MM

7:MM
2:MM
3:MM

8:MM

3:MM

4:MM

4:MM

3:MM

DST OBt ("start” 4 >) T, B—AVOFEREIZX 1:59 225 3:00 KRUTET, TOHIIKIE 2MM W5 E
KOERNIERZ 2 X 720WD T, DST 238 % - 72 HIZ astimezone (Eastern) & “hour == 2 2 2 f5HR %
BIZel@dHHEHA, fle LT, 2016 FOEAFOBITTIE. RO K S LAERICKRD £3:

>>> from datetime import datetime, timezone

>>> from tzinfo_examples import HOUR, Eastern

>>> u0 = datetime(2016, 3, 13, 5, tzinfo=timezone.utc)

>>> for

05:00:00 UTC
06:00:00 UTC
07:00:00 UTC
08:00:00 UTC

i in range(4):
u = u0 + i*HOUR

t = u.astimezone(Eastern)

print(u.time(), 'UTC =', t.time(), t.tzname())

00:00:00 EST
01:00:00 EST
03:00:00 EDT
04:00:00 EDT

DST 247 ("end” 54 ) T, Bk 3HEABATOET: 0—HLOEMET, BRIMELICHESIEL 1
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AR L $3: ZA3ERMORED 1 RT3, ®Hitl, ERMEIKTI2HD UTC TO 5:MM B
ORI ZNTT, B— IV OEREENE (BRHOD) 1:59 25 (BHERED) 1:00 KHUEBERIhET, v—hL
DORZNZBIT 2 1:MM 1 ZBEETT, ZL T astimezone() & 2 2DfEH &S UTC R Z2[F U v — AL DFFRE
RIS T. v — AL ORETOIR 2 W2 EME 3, HEOHITIE, 5:MM BL K 6:MM &5 EHXD UTC
REZNIT /T & & RERRFZNC A S BRI LMM SIS s g 43, 20 ETORIE fold BMZ 012
L. DIEORBTIE 1 1ILET, HlZE 2016 FETOMAMOBITTIE, RO X5 BRI D 23

>>> 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 JEBYEDERIZ 272D datetime 4 Y AR Y ARFHIRIZBVWTHELVWE ARIND ZLIKFELTLEZ W,

BERF B 5 2 BRR XX, BIRINC fold JBMEZMREES 200, timezone BMEHINTzNA TV v RIR tzinfo ¥
7T A EDED DML ZEERT tzinfo 727 7R (EST (-5 R OMIEEA) DAERT 7 7 A
%, EDT (-4 B OMERIEERE) 0arE£T 2 7 R) 2 AT LA TEET, COXSRBEKI2HFATER
W7 7=y ayid, ZOXIBRFHEZL o TH#ITRETY,

BE:

dateutil.tz datetime EY 2 —MZE (UTC 226 DEBDEEA 7y b 2D ) AL timezone 75 R
. (UTC A4 LY =V DAY ARV ATHD) timezone.utc BEDVDH D £73,

dateutil.tz 74 77 V& Python I JANA BA LY =T —ER= (ANVY VT =EZR=R¥ LTHHI
LNTVWET) REATEIHDT, ZThEffis Z e BRI TVET,

IANA A LY =27 —ER—2Z (LIZLIKK tz. tzdata % zoneinfo & MENZ) XA LY — VT — X N—R X
a— R T —XEHEFELTED., ZhALIEHREEITO 22 L ORRNZIGHT O v — VLI OB IE % &
LTWET, BUARRIKIC K 2 2 4 Y =Y OiER, UTC A7ty b, BEREOL—VOEEZ KIS 5 7:
b, EHNC T — ZR—2ADEHFSNE T,
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8.1.9 timezone A7 x ¥V bk

timezone 7 7 A& tzinfo DY 727 5 AT, KA VAR ZAZ UTC oDEEINLL 7€y NTERIN
J2RA DY =V ERLTOET,

CDIVIADATI =27 MR —HDSBRBLZHICERLZ A 7y ¢AEORTWD, WHK (civil time) 1Z
RS ZACHTEE Z FIBFTD X A4 1Y — R R T DICRBERA RO TEREL TS,

class datetime.timezone (offset, name=None)
o — AR UTC OESEERT timedelta 7P 7 b % offset SIBUTHEE LR TEWITERA,
Z AU -timedelta(hours=24) %*5 timedelta(hours=24) ¥ TOMli% & F R WHIFIINE > T
CTUERDEEA, £ TRVEE ValueError BEAHENET,

The name argument is optional. If specified it must be a string that will be used as the value returned

by the datetime. tzname () method.
N— a v 3.2 THEM.
N—=ar 3.7 TEE: UTC 4 71y FHRTHEMTRIFUIZ SRWHEIRAHS 72D F Uz,

timezone.utcoffset (dt)

timezone £ Y ARV ADKERINI- L ZIHEESN-FEEMEZELET,
dt BIENIER XN E T, B HEIE. v—BLZe UTC OEMIZEHELW timedelta 4 VARV A TY,
N—=Yay 3.7 TEH: UTC A7ty B HEMATRITIIUI RS RWEIRAHL 2 b L,

timezone.tzname (dt)

timezone £ Y ARV ADMERI N ZIIBEIN-EEEZRL T,

name PHERFFICE X 5002 72354A. tzname(dt) 12 & » TGRE NS name ZLLTFDHEIZ offset @D
D> SERINE T, offset ¥ timedelta(0) TH - 7235, name & "UTC” 12k b 3, ZhlS
D&, 'UTCEHH:MM' &5 HEXDXFHNTE D, £+ & offset Z, HH & MM lZZhZh =HD
offset.hours ¥ offset.minutes ZRILL F7,

N—T gy 3.6 TEHE: offset=timedelta(0) WX TAEBIXNILFIET S L —> 1 'UTC’ THDY
'"UTC+00:00"' TlEHh THA,

timezone.dst (dt)
HIZ None ZiIBL ¥,

timezone.fromutc (dt)
dt + offset ZIRL £3, dt 518U tzinfo M self IZH > T3 aware 7% datetime f Y A XV AT

BRI FE A

UTrer 7 2tz Rl 3
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timezone.utc

UTC Z A4 LYV — timezone (timedelta(0)) T3,

8.1.10 strftime() ¥ strptime() DIRBZHEFL

date, datetime, time 7Y =7 MIET strftime(format) XY v K&V R— 1+ L. K% RE T 3 75|
Z BRI 2 FASCFHI TR L TR L T E 3,

WZ datetime.strptime() 7 7 AX Y v FIZHMRRINNIE T 2FXNXFHN0 S datetime £ 727 b %

ARLE9,

To#EIZ strftime() ¥ strptime() EDELANALDMEEZRL TVWET,

strftime strptime

(EQEERES A7V 27 v eb52ohEHE R | BES NS T 5 FHXTFIN 2 MM LT
> T TFHNCEHS 2 datetime A 7Y =7 MTT 3

AV PO | A VARV AXY v ¥ 7 IARY v K

XY v F%Z¥% | date; datetime; time datetime

D77 A

SITFF v strftime(format) strptime(date_string, format)

strftime() ¥ strptime() OFEXI—F

MToYRME 1989 C BHENERT 22 TOERT— FT, 58 C FELDNWIRTORETIHEL £,
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EEF S fERA AR
ha 0 — LD H %4 % R4 (1)
PeRRLET. Sun, Mon, ..., Sat
(en_US);
So, Mo, ..., Sa (de_DE)
hA 0 —)LVOREHAZ RN (1)
LET Sunday, Monday, ...,
Saturday (en_ US);
Sonntag, Montag, ...,
Samstag (de_ DE)
YA BHZ 10 R LA | 0,1, ..,6
FHZRRLET, 0D
HWEHT. 6 2 t-EHZ
KLET,
%d 0 #% U7= 10 EEcRaL | 01, 02, ..., 31 (9)
L7ZzAHoOHIIE,
%b ay— DA% % e (1)
TRRL&ET, Jan, Feb, ..., Dec
(en_US);
Jan, Feb, ..., Dez
(de_ DE)
%B o7 —LDR%BERRL (1)
EEE January, February, ...,
December (en_ US);
Januar, Februar, ...,
Dezember (de_ DE)
%m 03®» L7 10 TR | 01, 02, ..., 12 (9)
L7zH,
hy 0 #®» L7 10 #ETXRE | 00, 01, ..., 99 (9)
L 7z AT A L D 4,
wY PEIE (4 #T) @ 10 #EZRLEE | 0001, 0002, ..., 2013, | (2)
ZRLET, 2014, ..., 9998, 9999
%H 0 #®» L7 10 #ETXREL | 00, 01, ..., 23 (9)
| LR (24 H?F'Eﬁi’%ﬁl;[")o on
pA ! 2 10 EERCCRHRAL | 01, 02, ..., 12 9) “
U 7z[RF (12 FEfEERED)o
Y By —A®AM b L<IE 1), (3)

PM ¥ (Mt =57 7o
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CRI I X D ERINBRWVWEOPDEMDa— FBRFEELELEEFRTVET, TUHDNT X =&ITTANTISO
8601 @ HAFEIZHIL L TV E F,

BE | Bk fERBI AR

F

%G | 1SO week(%V) OIEERE & TP/ RIO 1SO 8601 year | 0001, 0002, ..., 2013, 2014, | (8)
<7, ... 9998, 9999

%»u 1 ZABHZERT 10 KL D ISO 8601 weekday T, 1,2, ..,7

yAY BETHRYIDOAEHE2HD 52 1SO 8601 week TS, Week | 01, 02, ..., 53 (),
013 1A4HZEAZT, (9)

INBD stritime() XYV v Fe—fIHHINLIGEE. IRXRTOT 5y b7+ —LATHHATE2HITIEDD
FH A, ISO 8601 year FHE B & U ISO 8601 week HEEFIiE. LFED year 3 X UF week number $5E T & Bl
HDDHD FHA, THEEERIZDHNEVR ISO 8601 F5E FT strptime() ZMUH T ¥ ValueError Ak
ENET,

Python 379 v + 74+ —2D C 54 75V D strftime() BHEFRIELTWVWT, 799 b 74— T LICF
DRENRZZDF I DZIRBDOT, ¥ R—- P EINE3ERa-FL2EKEITIv 7+ —L T8 ITHATT, F
DT T b 74 —LTHR=PINTWVWE 74—~y bl BL2EE R25121E, strftime(3) DFFa XY b %
ZRLTLZEWN,

N—= a ¥ 3.6 TEM: %G, %u BXE WV »EMENE L,

B fiTaF

KEEFEIZWS &, d.strftime(fmt) X time £ 2 —/L D time.strftime(fmt, d.timetuple()) D LI
EELES, 7272 LE8TDA 7Y =2 b2 timetuple() XV Y FEHKR—FLTVWEDHOIFTIEDD FEA,

datetime.strptime() 7 AXY v FTE, 77 #/L MHlX 1900-01-01T00:00:00.000 TF, HFAXFST
TEEINRD 5 12ANET 7 + L ML S5 o8k TEE T, ™

datetime.strptime(date_string, format) |XXDI ¥ FffliT7T:

datetime (*(time.strptime(date_string, format)[0:6]))

7272 L. datetime.strptime VR — b+ LT3 time.strptime IZIFMWV, HRIBOHMI R X A LY = F
7%ty b DA format 12 BENTVWS L ZBREFLT,

time A 7T x 7 MZiZ, £, A, HOEDR W=D, ZAo%2ERXa— 2S5 e TE A, EHRHEM -
7=5E. X 1900 WCEEZ o, A HIZ 1 KBERZONE T,
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date 7Y =27 MZiE, K, 7. B, 4 7 0BOEILVD, ZhoDERa— 2[5 I B TEEEA,
IEMRHEE o 72355 \.hl’o@{ui O IEEMZ LN T,

FUCHEHT, HEOR T — VO XFEETRHETEZR Y Unicode 2— FRA ¥ b 2E80EAXFIOMNLS 7
Ty P74 —LMRETT, 2779 P74 —LTREESIVoka— FRA Y Pz FEHINcHiEh 2 —7,

D FZ v + 7+ — L TIE strftime 25 UnicodeError ZiEH L7zD ., 2RO DICELFHNER LD T 5H
HLNEH A

HER:

(1) FEXEFHEDO 7 —IKIFT 2 DT, HIEIZOWTHMIUET 2 & ZXERITANETT, 74—V FD
g3k 4T (B2, 7 A/H/E” ¢ 7 H/A/4E) . Hhdasr— 1077 v by a—74 v 7T
¥ a— RF&ENJz Unicode XFHNZEEL2D LALERA (B, BEORT =LA ja_JP oG8, 7
TNy a—7 4 7% eucIP | SJIS .| utf-8 DWVINNITKD 2 £F, locale.getlocale() %
FHoTHEDUr —LDLYa—F 4 VIR HRLET) o

(2) strptime() XY v Fid [1, 9999] DHiFHDFEE R T EMESUFENTT 2 F 35, year < 1000 DHIF DFELX
0 I 4 HIOBFTRIFIRD TH A

N—=T 3z 3.2 TEE: LEIOAN—Y 2 »Tid, strftime() XY v FiX years >= 1900 OHIFHDEH L
PR FRFATL,

N—=Y g 3.3 TEE: N—Y a3 3.2 Tld strftime() XY v Fid years >= 1000 D#iFHDEH L H»
Wz ERATL,

(3) strptime() XV v Fr#Hizfbh5E., %p FHETFIILSTORE 7 4 — L FOARIZEEL., %I FEEFH
b D LD ITREFNET,

(4) time EY 2 —I)LEEW, datetime TV 2 — WIS 550 K- LTVERA,

(5) strptime () XV v Friizfibhi5E, uf FHEFIE 1 25 6 MO FEZZ I M. Gl 0 o
EhET, % 13 C BERKOEA Tty POHGETT (LI3E R, datetime EYV 2 —1DF TP 7
FENZFIUCEEINTWEZDT, CATTHHZET),

(6) naive 7Y =7 b T, FEXa—F Yz BEF U2 3ECFINCES BRI ONET,
aware 7 73 =227 b TIERD X512k 5.

%z utcoffset() & +HHMM[SS[.ffffff]] RO XFINEINE T, I T HHIZ UTC A7+t v
O E RS 2 HTOXFEH], MM & UTC + 7+t v O3 EERT 2 o XFH, ssS ik UTC A7
oy FOREERT 2 HOXTHI, f1ffff 13 UTC A7ty bd~4 7 afiERT 6 HiOXFFT
T A7k y MIHREOMRBOEO Y 2 £ HOITEMI N, 71 v MTOREOHEDE
W XX fEFFEf H0 D SS o b EMEINE T, HlZIX, utcoffset() % timedelta(hours=-3,
minutes=-30) 2RI LA, %z EXFFH| '-0330"' KEEHMZ SNFET,

N—=a >y 3.7 TEE: UTC 47ty MG BATRITINIIR SR WHIRDHE 22D £ Lz,
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N—=a Yy 3.7 TEHE: %z FHETD strptime() XV v FIZEI Wz 2iX, Koot L -2 LT
ar B UTC A7y FTOHEZET, HIZIE. '+01:00:00' 13 1 KO A 7y MR e iU E
T, AT, '2" T LIF '+00:00' ZET L L EI%ETT,

%Z tzname() 7% None iR U725, WZ I3EXNFINCEEHR DY FT, £ TRWER, WZ IR EN-
fHICEZED D 3, THUILFEFTRITUIRD XA,

N— a v 3.2 TEH: Yz HETD strptime() XV v FIZH X N5 A. aware 72 datetime 47
Pzl PIMERENE T, IRDED tzinfo I& timezone £ YA XY AT > TWET,

(7) strptime() XY v FrIHbNLIHE, WU ¥ W IEETIE. BH LA (4Y) 2H5E SN HE 0T
DAELNET,

(8) %U BT %W KIS, %V 1EMEH ¥ ISO 4 (%G) 7% strptime ) OERLFHIOHFCIE S NBHAIC
SETOAELNE T, %6 & %Y BEWIKELBEERE RV BICHER L TL X0,

(9) strptime () XY v Frdzfibhiz & Zid, FX Ud, %m, %H, %I, WM, %S, %I, %U, %W, %V OE ATkl %
0 XEETT, FHX %y TIIRAITHIT S 0 IZLHETT,

RE
8.2 calendar --- —fRAA AL >4 —ICBET 2 EAEES

Y —2Xd—F: Lib/calendar.py

ZOEY2—E Unix @ cal 7R 7LD LS5 KRIL Y RX—HHETO, ZRUTMATHL Y X — BT 26
WHRBEBHERMELEST, BT IALDI L VX =1k (a—a v ROBEHIE->T) AEHZEOKED &
L. HEHZREOHE LTWET, setfirstweekday() ZHWAZ T, HIEH (6) RMoOEHZHEHDBED
ICRETHIeMNTEET, A ERISIRIEBERECTCEZLE T, BETIEEL LT, datetime & time E
Va2 b ZRL TSI,

CDEY 2= VIZERINIZBESC 7 7 RA3HBLINZHL Y E—, D DBEDOT LI A EEEE L AR
W ICHERRICHEER L2 b D% o T0E T, ZHUITRTOFEDOEMBDOH L ¥ X — v &> TWb, Dershowitz
¢ Reingold @A "Calendrical Calculations” H1® "proleptic Gregorian” DL ¥ X —DERICEH L FT, ¥
ar B OFEE I1SO 8601 DEEEICED LN TWAEDICHTONE T, 04Fi1Z 1 BC, -1 Fix 2BC. 0koichix
£7,

class calendar.Calendar (firstweekday=0)
Calendar A7 =2 b 2VED £F, firstweekday (I THDIEE D DEHZIEETS2DDTT, 0 BAH
B (F7411t). 6 26HETT,

Calendar A 73 27 MIBEEINDI L VX —DT —X28-[FTE-DIEZL20WLDO20DX Yy K%
THLTVWET, L2rLEBEBREZODDIEHLTWERA, ZREY 77 7 ADMEFERLZDTT,
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Calendar A Y ARV ZIWZIZILLTDXY v R23HH F7:

iterweekdays ()
BHO T %2 —BETERT 24 7L —X2BRLET, A T7L—ZrbRBoN5RMOBTFII
firstweekday DR THF LR TITRD $3,

itermonthdates (year, month)
year F month (1--12) HIZMNF 24 7L -2 %2R LET, TOA4TL—RIZOHDORTOH, &
FVZDOADPBESEIOHE ZOADPKDoTLBOHD S B, HORITZHD 5 7D ICHEIRH%Z
(datetime.date A7 =27 P LT)IBLET,

itermonthdays (year, month)
Return an iterator for the month month in the year year similar to itermonthdates (), but 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 itermonthdates (), 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 itermonthdates (), 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 ¥ 3.7 TEM.

itermonthdays4 (year, month)
Return an iterator for the month month in the year year similar to itermonthdates (), 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— ar 3.7 TEM.

monthdatescalendar (year, month)
year & month ADHEDV X+ 2IRLE T, HIXRTEDD datetime.date A 7T =7 v 5K %5
YR MTT,

monthdays2calendar (year, month)
year F month ADBEDV A 2R LE T, HZLTEOOHMNOBFLIBHERSTHEDO X TAd
5325V RAMTT,

monthdayscalendar (year, month)

year & month ADBEDV A M ERLET, HIZETELOOHMNOBFEI SR 2 X T,
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yeardatescalendar (year, width=3)
TREINTFEDOT - X Z2RIBICH I TEL T, BENBEIZADOHETDY X T, HO K EHK
KT width » B (F74VME3 »A) 0 T3, FHIZARVL 625720, FEIE1720WL 7 H
5% D FET, FHIX datetime.date A7 =7 P TT,

yeardays2calendar (year, width=3)
HBESNEDT -2 2BBICA TR L %9 (yeardatescalendar() LTS ), HDOV X+
DOHAHNOEF L BH O FDO X TNk 55, Ho#iNDE O HMEZErTT,

yeardayscalendar (year, width=3)
HBEINIFEDT -2 BB ICM W TR L £F (yeardatescalendar() ERRTT), DY R b
DHRHMNOBFIT2D $3, Ho#EHENDHMEZErTT,

class calendar.TextCalendar (firstweekday=0)
CDZFZRAFITVAYTFALNDAL Y X —2EWRT 5DHRET,

TextCalendar 4 Y ARV AW TOXY v RHH T3

formatmonth (theyear, themonth, w=0, l=0)
QEABDOAL YR =2 BEATOXTFIITRELES, w XD HDIIEEZEZ 2 Z B TE, 2151
FRMZSNE T, | KD BEOERRSINIITHEEZ D N TEET, setfirstweekday () X
Vv RTty bINTEORIOBHITKFEL 5

prmonth (theyear, themonth, w=0, I=0)
formatmonth() TIRENZVEHROAL VX =% HH L %73,

formatyear (theyear, w=2, l=1, c=6, m=3)
m AP 5725 —ERDH L ¥ X =2 E@EITOXFINITRL E T, FEOT I v, |, cidZzhzih, HYF
ORI, FEOITENRVA L ADBDAR—-ZADOHEEE T 272DDHDTT, setfirstweekday ()
AV y FTEy FENTEOBRYIOBHIKELE S, LUV X—2HNTEZRIDOFEITI v b
7 x— BIHREFEL £ T,

pryear (theyear, w=2, [=1, c=6, m=3)
formatyear() TIRENZ—FEHDHL Y X—2HHLET,

class calendar.HTMLCalendar (firstweekday=0)
D7 7AFHTML O L Y X =24 T 2 DIH R £7,

HTMLCalendar £ YA X Y AWIEILLTFDOX Y v RH b £7:

formatmonth (theyear, themonth, withyear="True)
VALY ZE—% HIML 5 —71 2 LTRELE T, withyear DETHHIEANY BITIFED
BENET, 25 TRINIADHFTZIIELNE T,

formatyear (theyear, width=3)
—HEFDHIVL X =% HTML ®7 =712 L GRLE T, width OfE (77 4L FTE 3 TF) X
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il A% —1TITIND 2 Z2EE L £ 35

formatyearpage (theyear, width=3, css=’calendar.css’, encoding=None)
—HEFDHL VR —%—DD5ELRE HTML R—Y ¥ L TRL £3, width Offi (77 #/L s TlE 3 T
) BTy Az —1TICND 202 EE L E T, css 3HONDZIRT —T 4 Y TRARXANY — DY
AT, ARANY— b EFEDLRVWEIICTE72D1C None IET I D TEET, encoding \ZIZHH
WS ya—T 4 Y RIEELET (F 74V P TEIRT AT 74NV DTy aA—=T 4 ¥ TE),

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"]

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 TEM.

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 TEM.

cssclass_year
The CSS class for the whole year’s table of tables (used by formatyear()). The default value is

llyearll .

N—Ya ¥ 3.7 TEM.
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cssclass_year_head
The CSS class for the table head for the whole year (used by formatyear()). The default value

is "year".
N— a3 ¥ 3.7 THEM.

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"

class calendar.LocaleTextCalendar (firstweekday=0, locale=None)
Z D TextCalendar DV T FATIEAVA NI 7 RIZAr—NVHZETIENTE, XV vy FORHE
THRBHPEES N — LD DR ET, 2oy —AhRLya—F 4 Y7 2E80HEEIE A
PHRHDOA 572X FHNF2=a—- R LTGRINE T,

class calendar.LocaleHTMLCalendar (firstweekday=0, locale=None)
I D HTMLCalendar DY 77 FATRIAVA I 7 RIIAr — LA E2ET LB TE, XV v FOIRDE
THRBEHMEES N0 —LDBDITRD ET, Zousr—ABnLya—7 1 Y7 e2g0HEa1ciE. A
PHRHDOA o7 FNFa=a—Fe LTREINE T,

AR 5 2D0DF 5 RAD formatweekday() ¢ formatmonthname() XYV v Fik, —KICHIFED locale
ERIEEINT: locale KEBELET, HED locale I 70 2A2KICHETZDT, ThLEAL Y FE—T7Tik
HHEEA,

B TEF A MDOA L YE—IZBE LT, ZOFET 2 —MZEMUTO &5 2B IEEX A TVET,

calendar.setfirstweekday (weekday)
HORWIOWEH (0 \3AREH, 6 IXHIEH) 23E L £3, £ MONDAY, TUESDAY, WEDNESDAY, THURSDAY,
FRIDAY, SATURDAY 2 CF SUNDAY XEH EfEMtxhTnE S, Flzi1E. HEAZEDBEHICHKET S L
s
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import calendar
calendar.setfirstweekday(calendar.SUNDAY)

calendar.firstweekday ()

RERESN TS EORIOEHZIKL £7,

calendar.isleap(year)

year DEFER S True . ZITHRIFII False ZIBL E T,

calendar.leapdays(y1, y2)
HPH (yl ... y2) FEESHNHHOMEDEKZREL T, TIT yl ® y2 IFELRLET,

ORI, HALDFEHZ S CHATHELSEEL £,

calendar.weekday (year, month, day)

year (1970--...), month (1--12), day (1--31) THEA BN -HDKEH (0 ZAMEH) ZRL %9,

calendar.weekheader(n)

SN EHA 2 E0ANYy X2 BLE T, n ZREHZAXFTRIPEEELET,

calendar .monthrange (year, month)

year ¥ month THEINI-AD—HOEHY HEZRL £3,

calendar .monthcalendar (year, month)
HOAVL Y Z—ZTHITIELE T, #7082 R L. HOHEHMEMNOHIIZ 022D 59, ZhZzhofEld
setfirstweekday () THEEZ L TVWRWRED BIEHD» S15F D F35,

calendar.prmonth (theyear, themonth, w=0, [=0)
month () BIBUC X > TRENZADH L VX =2 HALET,

calendar.month (theyear, themonth, w=0, I=0)
TextCalendar @ formatmonth() XY v FZFHL T, G HZDH L ¥ X —Z2HEEATOXFY| TR
9,

calendar.prcal (year, w=0, [=0, c=6, m=3)
calendar() B TREN L2 —FEHOH L v X -2 I L ET,

calendar.calendar (year, w=2, =1, c=6, m=3)
TeztCalendar @ formatyear() XY v FZFAAHL T, 3%» 5742 —FMDH L ¥ & —2EEITOLF
FITIEL £3,

calendar.timegm(tuple)
AL ¥ X — 2 BRRIEEREVD, time EY 22— D gmtime () BEBIRIHADKANERT X T 1%25 18
WCHLD, 1970 ZEA L 528Ky V4T POSIX =Y a—F 4 v 7 TH 2 LAREL T, M3 3 Unix
RADARY TOMEERLE T, EBRICIE, time. gmtime () ¥ timegm() ZBHEODHEE TS,

calendar Y 2 — VDL TOTF—X@EHEFHTZ BN TEE T
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calendar.day_name

BfEOw 7 — L TOEH 2R TEFITI,

calendar.day_abbr

BHED v 7 — VL TOREMS W -EH 2RSS T,

calendar.month_name
BREOR 7 — LV TOHDHZRTEINTY, ZORINIERE ORNHREIINE->T, 1 H2HFD 1 TRLET
DT, BEEN 13 H5HDIC month_name [0] NZEXTFINTHD 3,

calendar.month_abbr
BEOu sy — LV TORMINT-ADHZRTEINITS, ZOEINIEE DHRFEML->T, 1 AZETFD 1
TRLETDOT., EEXP 13 »518H DIZ month_abbr [0] HLEXFFHNIHD 3,

BE:
datetime € a—JIl time Y a2 — L P MpE R Fio AN RO A 72 = 7 MERIA Y X7 2 — R,

time B a—IL FRNICEEE U 7= {K/KHE D BEEE,

8.3 collections --- AV FF5—4H

Y —Xd—FK: Lib/collections/  init_ .py

ZDEY a—E, JPLHD Python #lAAAT Y T F dict, list, set, BXU tuple DB, Fikirar 7
FT= R LTVET,

namedtuple() | ZHiIftE 7 4 =V REFOXTNDOY T IR EERT 27 727 b VKK

deque MiC B 1Y % append % pop ZEHIITZA S VA MNEADa YT+
ChainMap BHEO~ Yy Y 7D—20D 2 —%2EN T 2HERD Y 7 A
Counter Ny Y ab[RERA T VERZ LT RHEDY T TR

OrderedDict | HHHEHMNBMINLIEFZLEST 2HEDOT 727 7 X

defaultdict | 777 VB ZIFOE L THRELRWVEZMG T 28 FEOT 727 7 X
UserDict HEOY 77 7 M EHBICTEHEA T2 7 DT w8

UserList VRAMDOH 775 2R fBICT VAR MNET T2 F DT v s
UserString XFHNDY 77 5 2R HHRIZT 2 XTFHNA T 27 DT v %

Deprecated since version 3.3, will be removed in version 3.10: AL 2> 3 VMREKSI 5 X B collections.
abc BV 2 —VICBEIINE L7z, BAEHMEDZD, ZR5H1E5|&#Hi % Python 3.9 Y 2 — L THHHTE
%9,
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8.3.1 ChainMap A7 x ¥ bk

N—a v 3.3 Tl

ChainMap 7 7 A%, BEBO~ vy ¥V 7 2RBLEEL, —DDHA e LTRS DRI hTtuwET, Zhik
72TV, FTLWREHEERIER L T update) ZEDVIET LD BENTT,

DI IRFRAARNEINEZRA-TF RS IalL— T30z, 7L — MRIZERTE,

class collections.ChainMap(*maps)
ChainMap 3. BEOFESLZOMO~ Yy ¥V 2 F LT, —D0D, EMARBRE 2 —Z2FRL 7,
maps DHEE SNV S, —DODEHENGZONETHrL, FIiLVWFz—YE3SbT—2EDvy ¥y
TEHHET,

WED<y B 73V A MIREENET, TOVR NIRRTV v 7T, maps BEZMH->T7 7L APLHE
McExd, ThLUNTREIZD D $EA,

BRIX, REOSTy VY 72X —PROPZETHIEMELELE T, WL T, EXIAA, BH. HIFRZ, &
VD<o ¥y 7OAREEL T,

ChainMap &, RED< v ¥V 72 ZRICL > THAAALET, TTH» L. BEDO~ Y ¥ Y 7O—00 8
Xhpe, ZOEHEIE ChainMap TSN FE T,

HEOHFEDXAY v FIXRTHYR-PINTVET, XBHIZ, maps B, LW T7ary7F X %21E
KT2ZXY v R, ROy Y TN DITRTIZT 7R T 5200707 40855 3

maps
Ty IDI—YRT v FTF— b TEZYVARTYT, 2OV R MIFRUNTREINS b D) 5 RFBICHE
XNZBDDIEIZHATVET, TADHE—DY — FXNIRETH D, ZEHL Ty U IBHEI R
ZIEHZZEETEET, TOVAMIEIZ—DUEDSy ¥y 7 2EATWRITUERD $HA.

new_child(m=None)
FLOHEORAICHEDA VAR Y AZH 22 TOFHENIFHEW2bDERD, H LW ChainMap %
BLET, m MEEINLBE, 2O~y BY 7DV A MOEEOFH LVEHHFICRD T, fBEXh
TWARWEA, d.new_child() % ChainMap({}, *d.maps) L[RF L7223 L5 W CZEDFHEIEDON
T, ZOXAVy Pl Blvv BV I 2EET LI REZERTESZH 7a 73X M 2ERT 5
DIELNET,

N—Tay 3.4 TEH: F7>ardns|BEMENTE L,

parents
BHEDA VAR ZADRAID< vy Y ZUNADTRTOy B 72 ELH L\ ChainMap %3RT 7
087 4 TF, THEIRHID~ v B2 72K 5 RIXT DIHEN TS, fEAHNX nonlocal ¥—7—
F2 XA FENEZI-T Z@5PeBTuEd, ZoMABNIZEZ. #HARASL super ) BIBUTS
BlCWVWE T, d.parents NDOZRIX ChainMap(*d.maps[1:]) T,
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ChainMap () ODRIBNEFIZ. v v ¥ ¥ 7 F 7T 27 bERED SHEEICIADP I EBETRES Z2ICHERELT

KTEEW,
>>> baseline = {'music': 'bach', 'art': 'rembrandt'}
>>> adjustments = {'art': 'van gogh', 'opera': 'carmen'}

>>> list(ChainMap(adjustments, baseline))

['music', 'art', 'opera']

U, RBOS Yy Y 7F 7Y 27 b otEDT-—HOD dict.update() OFFFH L LR CIERFIZARD
3

>>> combined = baseline.copy()
>>> combined.update(adjustments)
>>> 1list(combined)

['music', 'art', 'opera'l

o Enthought #:® CodeTools »Sv 77— IZ&EN S MultiContext 7 7 2 1k, Fxz—YHNDITXRTDOY Y
VI ANDEERABLEYR— T4 T a v 2RbET,

o Django D7 ¥ 7L — FH®D Context class *_ & i LERADIYYEY T DF T —>TT, :meth: ~col-
lections. ChainMap.new__child XYV v ¥ parents 7 H,87 4 127 push X° pop DHERED H D 3,

o Nested Contexts recipe 1, HEZAAZDMOEENRAOY v ¥V TIZOABEHAEINE D, F2—D
TRTORy B ZITEA SN, Hlflls 247> a v 2RbET,

o JEFICHMUL L /2@t AH LEH N—2 3 > @ Chainmap,

ChainMap OHlE L ¥
OfITIE, Fx—rEN~y YIRS A RTIEERLET,

Python OWNEBHERF = —> %> I 2L — h T30

import builtins

pylookup = ChainMap(locals(), globals(), vars(builtins))

A—WIEEDa~ Y P74 V58 BREZ, 77 4V ME, OIEICELEE 26

import os, argparse

defaults = {'color': 'red', 'user': 'guest'}

parser = argparse.ArgumentParser ()

parser.add_argument('-u', '--user')

(RDR=I12Fi <)
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(AIDR=I 5 DREE)

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 ZH o THAPEINA Y THFAIESI I 2L — T 288 — 2 Df:

¢ = 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
af'x'] =1 # Set wvalue in current context

al'x'] # Get first key in the chain of contexts

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 7 7 A%, WHRIZF = — V2RI L TITOE T2, BH (FEXAALHIER) ERIIO~ v ¥ 7iext
LTORMTVET, LL, BOEZALLHIRZELLL, Fx—YORVWE ZATHROD X —2EHT 2

Y70 ARMBIENE T

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)

(9(@&—9&:%& )
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(AIDR=I 5 DREE)

>>> 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 ezxisting key one level down
>>> d # display result

DeepChainMap({'zebra': 'black', 'snake': 'red'}, {}, {'lion': 'orange'l})

8.3.2 Counter A7V +

ERCHELRBRBE T B T3 2y — BRI TOET, HIZI:

>>> # 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 ten most common words in Hamlet

>>> import re

>>> words = 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] )
Counter 3Ny ¥ aR[RERA T 27 M2V Y T3 dict DY T 7 FATT, Zhd, BRrFHED
F—L LTRIFEL, Z20A VY M 2REFOHEE LTRET 2L 272 a» T3, AV Y MIL 0 REDHY
VM EEUEREE ENE T, Counter 7T R MOFFEDONY FPRZHEEED LS RBDTT,

FHRIZ. iterable P OBWA EIF oz, D mapping (AT VX)) HUIE LI NE T

>>> ¢ = 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

AVYRFTI 2l VEIFHEDA V27 2 —RABFHLETH, FELRVERIIN LT KeyError ik
TEHROLVICOZRTEVIEVDDHD T

>>> ¢ = Counter(['eggs', 'ham'])
>>> c['bacon'] # count of a missing element is zero
0
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AUV O RRELTH, BRIV VEZPOLWMHBEINER A, BRI RLIZIK, del 2> T

Q-3¢
>>> c[‘sausage'] =0 # counter entry with a zero count
>>> del c['sausage'] # del actually removes the entry

N— a3 v 3.1 TEm.

N—a ¥ 3.7 TEHE: Counter & class:dict DY 77 7R U TEREOFHANRZ MR T 2 BAREZ K L
F L7, Counter 7Y =2 NS 2 REAHADIEF ZH#ifF L £9. FRIIEDWHE ¥ CRINICEER
BT 25 i, HOWHAEFTEBEIHBT 2IHFICRD $93,

AV YEFTI 27 MR TRTOFETHHTELZ XY v FIZIMAT, XD 3 DDA Y v FeH¥KR—1
LTVWETS,

elements ()
FTNZFNOERE, ZOH VY Vo OREZITEDIBETA TL—RERLET, BRIIFEALRZIEET
BRENET, HRBEROHIV Y M 1 Kk 5, elements () FZFNEEHRL F5,

>>> ¢ = Counter(a=4, b=2, c=0, d=-2)
>>> sorted(c.elements())

[lal’ |a|’ |a|’ |a|’ 'b‘, 'b']

most_common([n])
BbHZ2V n BEE, ATV IPZ0H02LDR VS DETIACHARZZY X M E2RLET, n DA
XN 3D None THAUE. most_common () WEH T ED IARTD BEERLET, ELWHT V|
DERIFFANRCIARSNE S

>>> Counter ('abracadabra') .most_common(3)
[C'a', 8, ('b', 2), ('r', 2)]

subtract( [z’temble—or—mapping] )
BED S iterable DEFRF 721X mapping DEZEDSIDPNE T, dict.update) IETWET, &
VY MRBEEMRLZDTIERGIZET, ANWBHNS. 0 RAIKKDZET,

>>> ¢ = Counter(a=4, b=2, c=0, d=-2)
>>> d = Counter(a=1, b=2, c=3, d=4)
>>> c.subtract(d)

>>> ¢

Counter({'a': 3, 'b': 0, 'c': -3, 'd': -6})

N—a v 3.2 TEM.

EHEDHEDXY v FiX, LUTD 200XV y FRAT U RICH L TERIIRZ\BVETIE2DRRE.
Counter A 7Y =7 MZHHIHTEZ T,
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fromkeys (iterable)
DT FARXYy P& Counter A 7Y =7 MBFEESINTVEE A,

update( [itemble—or—mapping] )
BIED dterable 2 HH T ¥ P ENB D, BID mapping (AT VX)) HEMENE T, dict.update()
WKETWE S, AV Y P Z2EBEESMZ 20 TIIRSEBMLE T, £/, iterable 1213 (key, value) Xf
D=7 Y ATIZRL, HROS—F Y ABKRDENE T,

Counter A 7320 N effiola kL BB R —:

Counter(dict(list_of_pairs)) convert from a list of (elem, cnt) pairs

c.most_common() [:-n-1:-1] n least common elements

sum(c.values()) # 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
#
#
#

+c remove zero and negative counts

Counter A 7Y =7 b RHAGDLETZEES 1 ULEDOAY Y M 2b DAV V&) ZIEL72DIT, WL D0DHK
FHEP MBI TVE T, BELEEFIERIEZ, WMOTH2EBRZRELEDGIWED T2 ICLoTAHY ¥ X%
AEbEET, HESGEHESZ MOT2H 7Y FORKEER/MEZEL T, 22 OHEEIXAY >~ M
FERDOWI AN ZZIIFETH, A2 b0 LT TH2ERITHH» 600 E T,

>>> ¢ = Counter(a=3, b=1)

>>> d = Counter(a=1, b=2)

>>> ¢ +d # add two counters together: clxz] + 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: mazx(clz], dlz])

Counter({'a': 3, 'b': 2})

HIEMAES K OBEIL. 22h Y 2 ROMERZES T ¥ ZpbDFENDY a— My FTT,

>>> ¢ = Counter(a=2, b=-4)
>>> +c

Counter({'a': 2})

>>> -c

Counter({'b': 4})

N—a v 3.3 TEM: BIEME, BIEBE, in-place DZEESREOT R— FBEMENE LT,
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ER:

AvrrFbrbe, HBETLIHT Y P RIEQOBBTRILDICRFENE L, LiL, holieaD

EEPBEY T21—2A 7 — A ARBEICHRT 2 2P VESEEBENTVWES, DX K1 —RFr—2
DFITI 3 512, ZOETHRIKBOHF ¥ ROHIRICOWTERL £3,

Counter 77 ABMIHFEDY 77 7 XT, F—LEICHIRIEIDD FHA, HEIIV Y ERITHTH S
CERBNLTOWETH, H7 4 — L RIEBEODLORHRE TE:ET .

most_common () XV v RHPEKRT 2 DIX, HISNERFATIIA]EER Z 2 721 T3,

clkey]l] += 1 D X571 A VL —RAEETIE, HORICHERLRDIT BLELFIEENTESZ 22 FT
T Ko THE. FE/NBUREL PMEBEZ, BEOEPYR—-FERTVET, ZREFELCIED B0
DEE AT e HINCEFS update() & subtract() XV vy F IZHEFAET,

ZEHEGAY v FIRIEDHEZHS 2 -7 — RN L TOAKG SN TVE T, AZAER 0 ITHRET
M, EDEDOHENDAPERENE T, BHMOFIRIEDH D $EAD, HORIELE, IR, Kz K-
FLTWRREDRDHD L7,

elements() XV v FIZEEBDOI T FE2ERLET, ZHUI0 L EHDH Y Y FEEHRLET,

Smalltalk @ Bag class o
Wikipedia @ Multisets DIEH,
C++ multisets OFIZER R /2F 2— VY 7L,

BHENRZEEEGOHA L 2D 21— X5 — A&, Knuth, Donald. The Art of Computer Programming
Volume II, Section 4.6.3, Exercise 19 S TLZ&E W,

EZ0NIBEROEFIDPORIEZIONREIOHEEBERZZEELSZ TNTHZ LT 351213,
itertools.combinations_with_replacement () ZSML T &V

map (Counter, combinations_with_replacement('ABC', 2)) # --> AA AB AC BB BC CC

8.3.3 deque A7V +

class collec‘cions.deque([z’temble[7 mamlen] ])

iterable THZHNB 7 =205, FHLW deque 77T =7 b % (append() Do T) b SHICHIM
LU TRLUE T, iterable PIEEINBWIGEE, LW deque A 72 =7 MEIZICkE D £5,

Deque i, A X v 2 Fa—%—MRILLZAZDDTT (ZOHFIEX Ty 7] HEEIN, NI
ldouble-ended queue] DEMEETT ), Deque F&¥5 5DflH 53D append & pop DAEET. AL v K
=T TRXEVNERLL, EB5DHMPLDBELZ 0(1) DT+ —<v VY ATHEITTEE T,
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list A 7Y =27 P THRIBOBEZEFTE I, ZHEEHERREEROBIEICE LI TED., NER
DT —ZRBAGROY A R MBEEZWHZEZ S & 572 pop(0) % insert(0, v) REDEETIIXEVH
D702 0(n) DARX M EHEELET,

mazlen DIEEZNIZD 572D None /2o 7235A. deque IZEEDH A XEFTRKEL AR ET, £S5 TRV
BE. deque DY A RIFEEINTRARICHIR I N T T, BIDHIR XN deque DSV o1 XTW0Iciz 3 &,
HLUWERZBNT 2 L 21BN U ERBBT T BN 720 L Ol 5 EEPETHNE T, BRI
FRE M7z deque 1 Unix IZBF 2 tail 7 4 VX EBU7ARRERIRBE L $3, T V¥ 7> a3 D tracking
RBOLE - BRI T ER L 72WT —& 7—)L (pool of data) 7 22 dEFTI,

Deque #7322 MIUTD XS XY v FZHR—FLTVWET:

append (z)
z % deque DEHANZOIIMZ F T,

appendleft (z)
z % deque DEMANZDOIMZF T,

clear()

deque 226 FRTOEEZHIFRL., BRE%Z 0I1TLET,

copy O)
deque DTV VY —BIER L T,

N— a ¥ 3.5 @M.

count (z)

deque D z ICFLWERZKZ LIFE T,
N—= a ¥ 3.2 TE.

extend (iterable)

A 727 N5 iterable 20 518 5N 2 BE%E deque DAEMNTEMUIERL 3,

extendleft (iterable)
A 7T TNIEEIE iterable 2258 5N 2 EE%E deque DEMNEBIMUIER L F3, FEE: £ 5B
L7eiERiE. 4 77 7V R5IRDIERF 2 i3#iciz b £5,

index(az[7 start[, stop] ])
deque WD z OFEZIRLET (4 VT v 7R start 264 Y7 v 7 & stop DMk % & LHiFHAT), i
DO~ v FE2IBRTH, RO WEEIZIE ValueError #FHAEIETF T,

N—a v 3.5 Tl

insert (i, x)

z % deque ONE i ITHALET,

ALK - T, BXWHIRDDH % deque DE XD mazlen R 2355, IndexError BFEAEL 3,
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N—a v 3.5 Tl

pop Q)
deque DEM» SEEZ VD DOHIBR L., ZOEEZRLET, ERXVPV O FELRVERIZ
IndexzError BHREIVE T,

popleft ()
deque DEM» SEREEZ VDL DHIBRL., TOEZEZRLE T, ERVPVEOIFELRVWESIX
IndexError ZREIETE T,

remove (value)

value DFRANTIHN 2 D ZHIFRL £ 3, BRIEMND2 SRV WEEIX ValueError ZEH L E T,

reverse ()

deque DEH% 4 > L —RAIZKHE L. None ZIRL ¥£73,
N—a v 3.2 TE.

rotate(n=1)
deque DEZEZ LT n A7y FEFHICE—FT—FLET, n PEDMHEDEEIZ, Flce—F—F
LE7,

deque DZETRWVWE FiZ, deque Z V& D2HICB—7— 1§23 Z L3 d.appendleft(d.pop()) &[A
UT. deque 200 DI —7— bF 5 Z 21X d.append(d.popleft()) RU T,

deque A7y =7 bIFmAHLEAELED 1 oRHELTVWES:

maxlen

deque DJRAR T, MRS TVWRIFIUL None T,
N— a ¥ 3.1 TEMM.

iz, deque &1 71— a3 >, pickle fk, len(d), reversed(d), copy.copy(d), copy.deepcopy(d),
in HETICL2UFOMAE, d[0] DL I BREFEFICLZBMEH K- P LTVET, HFFICLL7 7 LRIE Wil
DEZRTIE O(1) TETD, PRETOEZETIE O(n) LEBLRDET, MERI VX LT 7ERDLDIZE, b
DIV A P 2flioTLZE W,

N=Tar 3555 deque ld __add__ (O, __mul__Q) imul__ () ZY¥ K- LFEL%

) ——

fBl:

>>> from collections import deque
>>> d = deque('ghi') # make a new deque with three items
>>> for elem in d: # iterate over the deque's elements

print (elem.upper())

(Ko<= 1%i)
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(AIDR=I 5 DREE)

>>> d.append('j") # add a new entry to the right side
>>> d.appendleft('f')
>>>d # show the representation of the deque
deque(['f', 'g', 'n', 'i', 'j'D)

3

add a new entry to the left side

>>> d.pop() # return and remove the rightmost item
ljl

>>> d.popleft() # return and remove the leftmost item
lfl

>>> list(d) # list the contents of the deque
[Igl’ 'h', 'i']

>>> 4[0] # peek at leftmost item

lgl

>>> d[-1] # peek at rightmost item

’il

>>> list(reversed(d)) # list the contents of a deque in reverse
[Iil, 'h', |gv]

>>> 'h' in d # search the deque

True

>>> d.extend('jkl') # add multiple elements at once

>>> d

deque(['g', lhl’ Iil’ |j|, Ik', |1|])

>>> d.rotate(1) # right rotation

>>> d

deque(['ll, lgl’ 'h', Iil, Ijl’ Ikl])

>>> d.rotate(-1) # left rotation

>>> d

deque(['g', 'h', 'i', Ijl, Ikl, |1|])

>>> deque (reversed(d)) # make a new deque in reverse order
deque(['1', 'k', 'j', 'i', 'm', '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)
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deque DL 2 E
Z DT deque B o7 Ax 7 T —F BN LE T,

FEXDHIR X472 deque 1 Unix 1B S tail 7 4 VRIS T2 HEBERIRMEEL 3

def tail(filename, n=10):
'Return the last n lines of a file'
with open(filename) as f:

return deque(f, n)

deque ZHEHT2Hl07 Fu—FF, BICEREEMUEILEREFWMOHT e TRITEMLUZERDY — 7
VAERRFHT AT

def moving_average(iterable, n=3):
# moving_average ([40, 30, 50, 46, 39, 44]) —=> 40.0 42.0 45.0 43.0
# http://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

TJUYFRREYRATYa—T ik, ANENTA T L —&% deque ITHNT 2 Z e THETE T, fHIE. MEO
WCHZFERFOAL T L —ZP oMY PENET, 2DA 7L —ZBMEZH LYo 7285813, popleft () THRET
EFE T Z5THRWEEIE, rotate() XYV v RTRREIER T

def roundrobin(*iterables):
"roundrobin('ABC', 'D', 'EF') --=> ADE B F C"
iterators = deque(map(iter, iterables))
while iterators:
try:
while True:
yield next(iterators[0])
iterators.rotate(-1)
except StopIlteration:
# Remove an ezxzhausted iterator.

iterators.popleft()

rotate() XY v Fid, deque DA T 4 ALHIFROMAEZ R L £ 97, HIZIX, #iF72 Python E%ED del dln]
1 rotate() XY v RZEFEDIC, pop ENZEXDMNEFXEIOHLFT:

def delete_nth(d, n):
d.rotate(-n)

KDR=212%i<)
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HIDR— % 5D E)

d.popleft()
d.rotate(n)

deque DAT A ADELETH, MRO7 70 —F2HVET, EITNREBRIEERE rotate() 12X 5T deque
DEHETHBIHEETH S, popleft () THOVWERZHIFRL £3. 2L T, extend() THLWERZBIMLZD
L, PEREMICLET, 207 7R —FEPPeELZAbDE LT, Forth RXA VDR Xy 7#E, D% D dup,
drop, swap, over, pick, rot, XU roll ZFEET 2D HHHTT,

8.3.4 defaultdict A7V~

class collections.defaultdict([defaultjactory[, H)
FLWT 4 272 aF VRO 7927 v 2IRLE T, defaultdict IIMARAAD dict DY T2 5 ATT,
Ay A —=nN=54 FL, EZAARARRA VARV RAZRZ 1 DBIMLTWELSMNE dict 77 &
ERILTT, AU OVTIL T TIFERINTVET,

1 2HD51$0E default_factory BIEDHIHET S, 77 /L Md None TF, D D5 EIFZF—V—F
SIBED. dict DAVRA T I RIEZ LNT5E L RBRICRbNE T,

defaultdict A 7Y =7 MIEHED dict WMAT, UFOXY v REFEELTVET:

__missing__ (key)
b LU default_factory JEMED None THIUX, ZTDRAY v Rk KeyError V%, key E5IEE L
THRAESEET,

b L default_factory JBIEDY None TRHRWIHG, ZOXY v FIZ5IRLTHUIHEH, 5252
7o key WCRIET 27 7 40 MEZIREL 3, ZOfEIE. FENC key WL THERI N, RAIC
BEINET,

b U default_factory ORISR RAE X BIZGEICIE. EEETZOFE FHNZERTE T,

TDOXYw Pl dict 77 AD __getitem__() XV v FT. F=IFELBDPoLHEICLULTH
F9, HZRTOHNERAESELIDELEHIZLTS, __getitem__() 225 b Z D LHDIR 5 1
NADFEAEL £7,

BB, __missing _ ()& __getitem__ () DINDWHRBZHEFEIIH L THREIHEIN FEA . £o
T getO) &, HHOFFE LRI, default_factory BH S DTIERL T 74+ LT None %
BLET,

defaultdict 7Y 7 MILITDA VARV AE = R— P LTVET:

default_factory
COREME __missing (O XYy FIZXoTbhE S, TRRFETIEIVRA S 7X2DE 1
S ko T E A, Z 5 TRIF UL None 1272 D %55
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defaultdict DfERAHFI

list % default_factory £ 3252 LT, ¥F—=lHRT7D> =7 Y X% )R+ OFEAHMBEICI V- TE
‘ij—o .

>>> 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)]

ZENTNDXF—DEHNCEHB LI E, v Y TR ELEFELERA TDHTY bV IX default_factory
BABADR T 22D 1ist Z{H - THEIMICIER SN E T, 1list.append ) FIEIZH L WY R M s E 3,
F—AHELBELZHECE. @FEOSRIEIITONET (ZOF—ITHIET 2V R M2EDET), 2L T
list.append () #ETHIOMEZ Y A MZEMLET, TOT7 7=y 27X dict.setdefault () %o 7=l
bDED I NTHENTT:

>>>d = {}
>>> for k, v in s:
d.setdefault(k, []).append(v)

>>> sorted(d.items())
[('blue', [2, 41), ('red', [11), ('yellow', [1, 31)]

default_factory % int 1§ 3 &, defaultdict % (fDFFED bag % multiset D & 517) HEROER LFIC
RS> e TEET:

>>> s = 'mississippi'
>>> d = defaultdict(int)
>>> for k in s:

dlk] +=1

>>> sorted(d.items())
[C'i', 4, ('m', 1), C('p', 2), ('s', 4]

RANCLEPHBILIz e Eld, v ¥V IDBEELROVDT default_factory BIEDY int O ZMATT 7 4V
FOATY R ORERLET, 4 V7V XY MMEREXFERZ LTFET,

W20 Z2IRY int O (ZFRRLET L. EREAEKT 2 & D TRIKAZTTEZ, 0 1R FMTHERELE
RS 5T L XBEES 28 TY:

>>> def constant_factory(value):
return lambda: value

>>> d = defaultdict(constant_factory('<missing>'))

KDR=212%i<)

8.3. collections --- AYFFF—4H 303




The Python Library Reference, 'J1J—X 3.8.19

HIDR— % 5D E)

>>> d.update(name='John', action='ran')
>>> ! to " hod

'John ran to <missing>'

default_factory % set \CEXET 5 Z ¥ T, defaultdict 2ty FOFERELLDICHHTE I NTE
£73:

>>> 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, 311

8.3.5 namedtuple() &BITEIT T4 —ILRZFDOHTILDT 70 B

ZHifTE XTI E, RIADHFD TR TOBMCEKREZEID B TT, AYFHALPT HOEHNRa—F2ET 3
2 LET, BEOZXRTIANHBEINZ GO THRHATE, HNCHT2 4 07 v 7 200 D ICHHI
EHioTI74— N RIZ77ERATEBLSITRDET,

collections.namedtuple (typename, field _names, * rename=False, defaults=None, module=None)
typename £\ I LHTD tuple DFTLWVWH T 7 5 AZRLET, FHLWVWI T F 5 Ri&, tuple IZlTW3
e A Ty 7 ARA T LR RTTRABHAICEEZ 77 ERABTEL LTV =27 b EEZ2 DI
WET, TOHTTTRADAL VARV RIE, B DTV docstring (AL EEBHEADA > TVET) =,
tuple DA% name=value ¥ WHED VY A F TRITHENRL TV __repr__ () dFFoTVET,

field_names & ['x', 'y'] DEXIRBRLFIDS —7 > A TT, field names 12i%, R Y ICKEMESE
Z2HF (whitespace) BE Y/ B A~ () TRYI-XFHN2ET e s TEET, HIRE 'x v
'z, y' TT,

7R —=2a7 () THZE2401%ERWT, Python ®IELWEkAIT (identifier) S RATHEIES &
LTS e TEET, ELWVEINIFEIE7 L7 7 Xy b (letters), BF (digits), 7 > X—2a7 ()
EEARETH, HFRT VX —RaAT7 TIHE 3401, class, for, return, global, pass, raise 72 ¥ 2\ o7z
keyword 3R F& A,

rename DEDBE, FH#EYIR 7 4 =V FRAGEHVICHNEEZ R THAMMCBEEBZONE T, Hl2F
['abc', 'def', 'ghi', 'abc']l I&, FHIGED def &, HELTWVWB 7 41—/ KD abec DFREI N,
['abc', '_1', 'ghi', '_3'] KEHBLINFT,

defaults \21% None & 5 \WNET 7 4 )V MED iterable IEETEE T, 774V MEERFFO 7 4 —L R
T 7 4V MEZRFFZRWT 4 — L R X DRBRAISRZITIUIR S5 WD T, defaults 135D HITH 5 ZEIHE
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AanEd, HlziX, field names 25 ['x', 'y', 'z'] T defaults 28 (1, 2) OHE. x ZHHEDFIE.
yIE1BT 74 22087740 RDET,

b L module BEE SN TWIUR, HEINEX T LD __module__ EBMIZ, FEESNMEICHRESINET

LT EXTIADAL VAR REA VAR VAT L DEFERR-R DT, BET, H@DX 7B ED X
EVEMFEHLIEA,

N—=ar 3.1 TEHE: rename DY RK— bHNEMENFE LT,

N— g 3.6 TEH: verbose ¥ rename 51803 F—TJ—FERFIH ) L1
N—=T a3y 3.6 TEHE: module 5IEDBMENE Lz,

N—=a ¥ 3.7 TEHE: verbose 51#& _source B HIFRE N F L7z,

N—=Ta v 3.7 TEHE: defaults 51# Y _field_defaults EMEIBEMENZE L=,

>>> # Basic example

>>> Point = namedtuple('Point', ['x', 'y'])

>>> p = Point (11, y=22) # instantiate with positional or keyword arguments
>>> pl[0] + pl[1] # indezable like the plain tuple (11, 22)

33

>>> x, y=p # unpack like a regular tuple

>>> %,y

(11, 22)

>>> p.x + p.y # fields also accessible by name

33

>>> p # readable __repr__ with a name=value style

Point (x=11, y=22)

R E R T NIE csv P sqlite3 BY 2a— AR T R INLD T 4 — )L RIZHHTZMHT 2 L 21 THEFTT:

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)

RINDHEE LR vy FIZIMA T, LRI EXTUIE3D0BMA Yy F 2 200EEEZYR—FLTWE
T 74—V FREDEREEBTZ-D12, XYy RELBEBHERE T VX —2a7ThHED T,
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classmethod somenamedtuple._make (iterable)

BIf7® sequence % Iterable 5L WA Y ARV RAEEL T T AXY v K.

>>> t = [11, 22]
>>> Point._make(t)
Point (x=11, y=22)

somenamedtuple._asdict ()

T4 =V FZERIETAEICT Y Y 7T BA3H LW dict ZIRLET:

>>> p = Point(x=11, y=22)
>>> p._asdict()
{'x': 11, 'y': 22}

N—=Tar 3.1 TEH: @ED dict DIKODIT OrderedDict ZRT L5 D FL =,

N—=Yary 3.8 TEH: collections.OrderedDict TIX7 < dict ZiRT L5127/ D ¥ L7, Python
3.7 LRI, EHEOFHETIEBEWRIEZ N TVE T, OrderedDict FiH DBEEZ VT2 WIBEIX. MR%E
OrderedDict(nt._asdict()) BIZF vy A P L THEHAT 2 2 2HERLE T,

somenamedtuple._replace ( **kwargs)

FESNT7 4 =V FZH LWETE SRR 72, FILWARINEX T L 2/FoTRLET:

>>> 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
T4 =V RHEY A M LR T VTT, WA (introspection) L7zh . BEFOHFIT & X T %k b 2 I2H
LWHHITD & X P2 RS 2 RIS ER T,

>>> p._fields # view the field names

(le, |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 REDPLT T 4 MEANDM G ROFEETY,
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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 TASEEZIIE T 512X getattr() BEHVET:

>>> getattr(p, 'x')
11

FHET AT E X S VICERT 2121F, *+ HET (double-star-operator, tut-unpacking-arguments Tt L T
WET) ZfWES, :

>>>d = {'x': 11, 'y': 22}
>>> Point (**d)
Point (x=11, y=22)

LI & 2 FZTE D Python 2 5 A% OT, WK L CHAERBINL 72 D EET 2 DA TF. XOBITIE
FEEAT 4 =L R EEED print format ZEML TWET:

>>> class Point(namedtuple('Point', ['x', 'y'])):
__slots__ = ()
@property
def hypot(self):
return (self.x *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

OV TS RIE _ _slots. WKEDEXINLELY FLTWET, ZHITED. 4 Y RAEVAFEEDOER ZIHI L
TXEVHHEZELL FEoDIKIE X T,

P77 7 ZUEFH LN T 4 =V FZBMT2DIZIFE L TVERA, RO FHLWARINE X TV % fields
B IER L T 23w

>>> Point3D = namedtuple('Point3D', Point._fields + ('z',))

__doc__ 74— NVFREHERATEZIIETRY JRA M) VIR HARARIAXTH I EDHRET:

>>> Book = namedtuple('Book', ['id', 'title', 'authors'l)

>>> Book.__doc__ += ': Hardcover book in active collection'

(RDR=I12HiL)
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(AIDR=I 25 DfE X))

>>> Book.id.__doc__ = '13-digit ISBN'
>>> Book.title.__doc__ = 'Title of first printing'
>>> Book.authors.__doc__ = 'List of authors sorted by last name'

N—=Yay 35 TEE: BEFy 72 MY Y /B ESAAARRICKRD F L7,
2E:

o AFIMTEX I ¥ b RBINT 2 HEICOWTIE, typing. NamedTuple B L TL 72&E W, class
F—U— Fefo e hGdEZd M ShTuEd:

class Component (NamedTuple):
part_number: int
weight: float

description: Optional[str] = None

o XTNTIFRL, FHEHLD LI LA HERERARIZM Z/ERK T 2121 types. SimpleNamespace () %%
RLTLZEWn,

e dataclasses EY 2 — I, EREINZFFHER Y v FELI—F —EFRKZ 7 ACHEWEMT 2 72HDF
2L — X EREL TV ET,

8.3.6 OrderedDict A7 x 7 b

EF A & R EBOREED & 5 TIH, MEFRIEICERT 2 BMOKERDH D 3. HAAAD dict 77 AN
AN 230 L TH S HRRE (Z#T LWk 2 #W0 i3 Python 3.7 TIREEE N2 K5I D E L) 2R LS
o TR, EFP EREEQEEEIIENE L,

WEREHoTWD dict ¥ DED:
o HED dict IXMIMTIHENT WS XS IICEFTEINFE Lz, HAEFDOBIFNIZOXTT,

o OrderedDict W NEEZIIEICAWT WS KD IWTRETEINFE Lz, ERIRIE, RIGMUHOMEE, FHiRlE
DRI =<V REZZDRTT,

o TN Y XLMNIZ, OrderedDict IXEAHE DM NEZEIEL dict KD D EFIHAET, ZOWHEICK
D\ OrderedDict FELD T 7t ADBHF (HIZIE, LRU F ¥ v & a2) KAWTWE T,

e OrderedDict I T AEMERIIEZEOHIEFIF v I/ LET,

o OrderedDict @ popitem() XY v NlZ¥ 72 F ¥ HRLDF T, YOEBLZMOHITHr2IEET S 4T
va VEIREZINTET,

o OrderedDict IZi&, RHEMWICHEREZREBICEZMET move_to_end() XY v R23H D F3,

o Python 3.8 DU, dict 121X __reversed__() XV v FARIFITVET,
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class collections.OrderedDict([items])
HEDOIEFEZARETZODXY v FERED dict DF T 7 I7ADA VAR ARIBELET,

N—a v 3.1 TE.

popitem(last=True)
IEFEAS & EEED popitem() XV v Kid. (key, value) WEIR L THEL T, ZOMX last BERS
LIFO T. 4% 5% FIFO (first-in, first-out, e A%EH) TRENF T,

move_to_end (key, last=True)
BEFED key ZIEFPAT EHEEOMICBEIL $5, HER, last BE (F7 4V 1) R5HEHIC, last B
W75 DBRANCBEI SN E T, key DFE LR T IUT KeyError ZiXH L %3

>>> d = OrderedDict.fromkeys('abcde')
>>> d.move_to_end('b")

>>> "' join(d.keys())

'acdeb’

>>> d.move_to_end('b', last=False)
>>> "' join(d.keys())

'bacde’

N— a v 3.2 TE.
BEDOTY Y TZDOXY vy RIZz, IEHFEAEHEZ reversed ) WK ZHWIEORKES Y R—FLTVWET,

OrderedDict M DHEMHAITEIZNEFE 2 L., list(odl.items())==1ist(0d2.items()) D XS ITERE X
9, OrderedDict A 7Y =7 MDD~y B> (Mapping) A 7Y =7 b DEHEHIER, HFICHEILT, @
HOMEBLFRETYT, ZRICX > T, OrderedDict ¥ 79 =27 MIBHOHENMEDNZ L ZARLEZTHAE
HTZ%73,

N—Y a ¥ 3.5 TEH: OrderedDict DIHHE, F—, fHD Ea— & reversed() IZ X2 WIEDKIE %Y R—t
T2Eo1DF LI

N—=Ta v 3.6 TEHE: PEP 468 OXZMIT X 5T, OrderedDict DAY AMF7 7 Xk, update() XV v FiZ
BLx—v—F5|lBOEFIRFENE T,

OrderedDict Dl L I FE

=5 RRICEMS N EDEFZELET 5. HFEN ERHEOLMZE L DIXMHE T, # L WEABFDOME
ZLEHZT LG, TAOWAMEIREENEESNET:

class LastUpdatedOrderedDict(OrderedDict) :

'Store items in the order the keys were last added'

def __setitem__(self, key, value):

(RDR=I12%i )
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(AIDR=I 25 DfE X))

super () .__setitem__(key, value)

self .move_to_end(key)

OrderedDict \& functools.lru_cache() ODEMEEFEIET ZDIHHRITVHET:

class LRU(OrderedDict):

'Limit size, evicting the least recently looked-up key when full'

def __init__(self, maxsize=128, /, *args, **kwds):

self .maxsize = maxsize

super () .__init__(*args, #**kwds)

def __getitem__(self, key):

value = super().__getitem__(key)
self .move_to_end(key)

return value

def __setitem__(self, key, value):

if key in self:
self .move_to_end(key)

super () . __setitem__(key, value)

if len(self) > self.maxsize:
oldest = next(iter(self))
del self[oldest]

8.3.7 UserDict A7 x ¥ b+

7 IR UserDict 13, HEEA T 27 bDTI v R L TWEELEFET, 2D T RADOKREMNIX, dict 2 HEEN
WY 77 7 2L TE BRI DTCE > TRbONFE LR L L, BEOHEEEL L TZ 7R TE20
T, 2OV 7 A% ol ZdHD FT,

class collections.UserDict( [initialdata] )

&N,

data

UserDict 7 5 ADNBEZFT 3 72DIFON 2 EEOHETT,

HEEPSIZAVL—FTB375ATT, 4 VAR Y ZADNBITEE OREEIRIFEZ N, UserDict £ VARV
2D data BERBELTTY 7B ATEE T, initialdata D35 Z 5L, datae IZFONBTHIE LI N E
T, MOBEMNDI=DIMH X 2 & 512, initialdata NDSBPFEFEI NN eRHEZ VWS T EICHERLT

Ty BYITDRAY v ReEREEYR—FT2DITNMA, UserDict 4 Y AR AU TOEEEZREMELET
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8.3.8 UserList A7 x ¥k

ZDZIZRFVANA T2 vDT7 o X2 LT ELEET, THUIHEHODYVZANEYZ ZRADEEI IR L
TERT, BFOXY 9 FEF—N—F 4 FLEDFHLWAY Yy FEMZAZDTEET, 25LT. YRAMIFL
WRZENEINZ SN FE T,

ZDT I ADRKEMNIX, list 2OSEENICY 77 5 2{LTE ZRENITHTHICHEH > TROONF L L L,
WEDVZAMZIEHE LTT7Z7HATEZDT, ZO7 A 8fo-aflilichszddbh 9,

class collections.UserList([lz’st])
VAI%2YI2aLb—F T B2 FRATT, 4 VAXRYADNEZEH DU A MRFEI N, UserList 4 ¥
ARYAD data BUZBELTT 7 ERATEET, 4 YRAX Y ZADNERZEBAINS list DAL —ITRES I
FIH. T4V PTEZEY RN [1 TT, list ZAS2DA4 77 70, fIZIFEED Python U R b%
UserList A7 =27 b, TT,

22— RINI—FTVADRXY v FEHAEYR— T 2DIIHA, UserList 4 Y AX ¥ R TOEMN
PREELET:

data
UserList 7 7 ADNEEZRIET 27-DIHEOLNIERD list 7227 F T,

BT O S RDEH: UserList DV T2 7 RF5BR LY. HE2VIE—205 DL 5608 & ICFHIHE S
AVAMI I RERMETELAHFEINTVET, Ly =5 U 2A%RT YR MERRIBHEEDOERE Y 520D
A VARV AREB LIS E LET, £DDIT, T—XLe LTHELNEZY =T Y AF T2 bV THE—DD
NRIRXR=RLEBIZAVA I X EMUHEZ LBELTVET,

RAED 7 AN ZDERIZHENT K BWERHIE, TO7 FABYR—FLTVWETRTOREXY v Fld A —N—
74 PEN2RENRDHD ET ., ZOHATRBINIBEDH 2 XY v FIZOWTOERIZ. ¥V —R%EBEIILT
SFEW,

8.3.9 UserString A7 x ¥ k

75 A UserString &, XFHNA T 27 DI v R LTEROZET, 2077 ADOREMH X, str HE
BN 727 5 2L TE ZRBENCE AN > TRboNFE L LHrL, BREDOXFINIEEE LT7 72X T
XZDT, ZOZ I ARBolBERICRLZ DD ET,

class collections.UserString(seq)
XFNA TS 27 v 2y Iab— b T B2 7 RATY, 4 Y AX Y ZAONEZER OXXTINRIF S,
UserString 4 Y AX Y AD data BHEZBELTT 7 LRATEET, 4 VAX Y ZADHAFIIIHRINT seq
DAV —DHEINE T, seq 5150E. HAAAD str() BB TLFINCERTEZ ZTEDA TV =7 b
T,

XFHNDRY v ReEEERYR— T 2DINZ., UserString 4 ¥ ARV RIRDOEEEFREEL 3
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data
UserString 7 7 ADWEERIF T 27DIHEONIZERD str A7V =227 FTT,

N—=Yay 35 TEHE: ik AY v F __getnewargs__, __rmod__, casefold, format_map,

isprintable, maketrans,

8.4 collections.abc --- ALV a>OHMREEI X

N— 3y 3.3 TEM: ANEZDEY 2 —0iX collections EY 2 —ILD—EFTL 7=,

Y —2Xd—F: Lib/_ collections abc.py

ZDEY 2= HREEIV X ZRELET, MBREES I RE, 7IRADPREDS VX7 2 — AL
TWED, BIZIEANAY P af[lETH I~y BV I THEINEHEL T,

8.41 ALY aVREEI SR

collections €Y 2 —WIEILITD ABC (REEV R ) RRHELET:
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ABC MAELTWL | BIRAVYFR mixin XY v K
305X
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 DHYE LAY v RE |
__setitem__, append, reverse, extend, pop, remove,
__delitem__, __len__, __iadd__
insert
ByteString Sequence __getitem__, __len__ Sequence LKL Tz XY v R
Set Collection | __contains__, _le__,__1t__, __eq__, __ne__,
__iter__, __len__ __gt__,__ge__,__and__, __or__
__sub__, __xor__, isdisjoint
MutableSet Set __contains__, Set MOHME LAY v R, clear,
__iter__, __len__, add, | pop, remove, __ior__, __iand__,
discard __ixor__, __isub__
Mapping Collection | __getitem__, __iter__, | __contains__, keys, items, values
__len__ get, __eq__, __ne__
MutableMapping | Mapping __getitem__, Mapping P HkEE L7z XY v K&, pop,
__setitem__, popitem, clear, update, setdefault
__delitem__, __iter__,
__len__
MappingView Sized __len__
ItemsView MappingVieu, __contains__, __iter__
Set
KeysView MappingViey, __contains__, __iter__
Set
ValuesView MappingVieu, __contains__, __iter__
Collection
AwaiTable B __awaif__ L
'géro%o zlneeCtlonS ’ E‘bﬁw?i% tElbifé/ ¥ geﬁgfﬂ%ﬁtﬁy A close 2
AsyncIterable __aiter__
AsyncIterator AsyncIterablle_anext__ __aiter__
AsyncGenerator Asunclteratloasend. athrow aclose. aiter anext
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class collections.abc.Container

__contains__() XYV v FEEHITSZ7 720D ABC T,

class collections.abc.Hashable

__hash__ () XYy F2EHET2 752D ABC T3,

class collections.abc.Sized

_len__ ) XYy FEEMITZIF20D ABC TT,

class collections.abc.Callable

_call__ () XYy FE#EMETZ7 720D ABC TT,

class collections.abc.Iterable

_dter__ () XV v NE#EMETZ7 I 2D ABC TT,

XY v» K isinstance(obj, Iterable) T3 % &, Iterable ® __iter__() XY v FZK-o>Tw
577 A%BHTEET, LHL. __getitem__() XY v FTRIETZ7 7 REIMHLERA, A7V
7 LB iterable TH 208 5 xHT 212H72> T, [BETE 2HE—DIEIT iter(obj) ZMFUH TS
ETT,

class collections.abc.Collection
YA EDA T I TINRaryTF+ o757 AD ABC TT,

N—Ya ¥ 3.6 TENM.

class collections.abc.Iterator
_dter_ () XY v RE __next__ () XV v FEEMTZ 52D ABC T, iterator DEHERDSIRL
TLEENW,

class collections.abc.Reversible

__reversed__() XY v FERIEFTEZL 75717 520D ABC TT,
N—a ¥ 3.6 TEM.

class collections.abc.Generator
PEP 342 TE#XN/2, 4 7L —&X% send(), throw(), close() OF XY v FIZIEERT %2 7o ran
BHERETDL, VAL —XTF7AD ABC T, generator DEFEDBIRL T E W,

N— ar 3.5 TE.

class collections.abc.Sequence
class collections.abc.MutableSequence
class collections.abc.ByteString
HAHLEHD =T Y2 BIUI2—270ik =72 D ABC T,

LEIWCBTBER: __iter__(), __reversed__(), index() & ¥, —HD mixin XV v N, TE®D
__getitem__() XV v FEEDRLIFUCHLET, ZOMRE, __getitem__ () PERD 7 7 2 X#HET
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FHEXNTVBHA, mixin XY v FIZEORT7 +—< >R B D ET, TEOXY v RBE (V2
INFV A OYERY) OYE, mixin X 2 fD T 3 =2 VAR L0, ZLOGE LEETIHE
BHBTL & Do

N—ar 3.5 TZEHE: index() XY v Fid stop & start 5I8ZHR—1+LF L.

class collections.abc.Set

class collections.abc.MutableSet

HAHLEHOEEBLUSI 2 -2 7V REED ABC T3,

class collections.abc.Mapping

class collections.abc.MutableMapping

class
class
class

class

AR LEHD vwbEYYd BrUIa—& 7z vwvEYY @ ABC T3,

collections.abc.MappingView
collections.abc.ItemsView
collections.abc.KeysView
collections.abc.ValuesView

<y Err BHR ¥—. fHO Ea— D ABC TY,

class collections.abc.Awaitable

await THATE % awaitable #7227 +D ABC TF, HARXRLDFEIEX,  await__ () XYV vy K%
RHELZITNERD FHA,

Coroutine ABC @ Coroutine A 7327 b A VARV A, IRTZID ABC DA Y RAEX IV ATT,

AM:  CPython TlE, Yz XV —ZRX=XD A —F v (types.coroutine() E7lX asyncio.
coroutine() TT AL — bENZT 22 L —&) &, __await__() XV v REELEHAD, FHTTHE
(awaitables) TT o, TN 5 LT isinstance(gencoro, Awaitable) Zffifi3 % & False 25RX L
F5, IS T 51213, inspect. isawaitable() ZEAL T,

N—a v 3.5 TE.

class collections.abc.Coroutine

aAlL—FrrEENHOHZ 752D ABC TT, TN HlE, coroutine-objects TEFR N7z send(),
throw(), close() DX Y v FEFEELFET, P AR LDOFREF, __await__ () dFEELRITNIRDD Z
HA, Coroutine DI NRTDA VAR YR, Awaitable DA VARV ATHH D ET, coroutine DIE
FHBMMLTLIEE W,

AM:  CPython Tk, Yz XL —ZXR=XDaAN—F (types.coroutine() F 7zl asyncio.
coroutine() TT AL — bEINLT 21 L —&)1E, __await__() XAV v REFLEHAD. FHEATHE
(awaitables) TT, THA S LT isinstance(gencoro, Coroutine) Zffifl3 % & False 25RX L
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E5, IS T 5113, inspect. isawaitable() ZEHL E T,

N—a ¥ 3.5 TEM.

class collections.abc.AsyncIterable
XYy REMET 275 2D ABC T, asynchronous iterable DERDBZIRL TL 72 I W,

__aiter__

N— ar 3.5 TEM.

class collections.abc.AsyncIterator
__aiter__ BXU __anext__ XYV v FEREMITZ7 572D ABC TF, asynchronous iterator DEHED
SILTLZE W,

N—a v 3.5 Tl

class collections.abc.AsyncGenerator
PEP 525 ¥ PEP 492 ICERINTWVWE 70 b arz2RELLIERAYY = 2L —% 27 52D ABC TF,

N— ar 3.6 TEM.

INBD ABC 137 7 AR A Y AR Y ADFFEDHREZ IR L TV 5 2R DIH X 5, fIZI:

size = None
if isinstance(myvar, collections.abc.Sized):

size = len(myvar)

oD ABC Zay 78 APl zHM3T 227 7 2 2MAET 202 % mixin M LTHHERZET, il
X, Set API 2327 5 X212 5E. 3 DOERICKRZ2MAEAY v B __contains__(), __iter__Q),
_len__ O FUIUPRBETT, ABC 2D D __and__() % isdisjoint() W o7z XY v REREHEL F3:

class ListBasedSet(collections.abc.Set):
""" Alternate set implementation favoring space over speed
and not requiring the set elements to be hashable. '''
def __init__(self, iterable):
self.elements = 1lst = []
for value in iterable:
if value not in lst:

1st.append(value)

def __iter__(self):

return iter(self.elements)

def __contains__(self, value):

return value in self.elements

def __len__(self):

return len(self.elements)

(RDR=I12%i )
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HIDR— % 5D E)

s1 = ListBasedSet('abcdef')
s2 = ListBasedSet('defghi')
overlap = sl & s2 # The __and__() method is supported automatically

Set ¥ MutableSet % mixin ¥ UL THIHT 2% & EDFEL:

(1) O D set DIAEIH L\ set ZEDZDT. 77 4L bD mixin XY v Fid iterable 2 HF LA » R
RURABNERT 2 EELEY LET, 759 ADA YRS 27 &l ClassName (iterable) DED S 7+
Fr 2RO REINTE T, WED _from_iterable() W57 T A XY v KA cls(iterable) ZWELN
HUTH LW set ZIEZHDTIDRENEDLDNTVET, IVA I 7RO TAF ¥ BRILZ 7 TR
T Set B S5E1L. iterable 51D 6H LA Y 2R 2 BAERT 5 X 512 _from_iterable() &4 —
N—=F4 RTEZREDDHD £,

(2) (ERAEKRIZZDE FIEEZ A LT 2 HINT) HBEA —~—54 FT 254, __le__O ¥ __ge__O
PR EERTIUL. OO EBICERE L 3T,

(3) Set mixin AU set DNy ¥ 2fl%ZFH TS _hash() XY v FEHMEL 35, TXTOD set 2% hashable
X immutable ¥ XRS5 NWDT, __hash__ O 1342 L FE A, mixin Z{# - Tovy > 2 AJBER set B1F
535E0%, Set ¥ Hashable DM %MK LT, __hash__ = Set._hash ZEFEL TLZE W,

BE:
e MutableSet ZfHo7zffl¥ LT OrderedSet recipe,

e ABCs IZDOWTOFMIE, abec EY 22— PEP 3119 2B L T 72X W,

8.5 heapq --- E—FFa—7ILdUV XL

Y —2Xd—FK: Lib/heapq.py

IDEV2a—NLTRE—TFa2—71ITVX60—EELRMLTVWET, BHEEXF2 -7V XLLLTD
HohTtwEd,

b—7tiE. 2TOH/ — FOEN, ZOLTOFOEUTTHE LS5 BANLF IV Y =TT, ZOFEHEIZ, £T
D EIITHLT, ¥arbBEREHA TWVWo 7282, heap[k] <= heap[2%k+1] 7D heap[k] <= heap[2%k+2]
AN Mo TVWET, HEDZDIZ, FELRVERIIEREARE LTibhE S, b — 7OBEBREOEE
. BNOBEZENHIL— b, D% D heap[0] IR 2Z LT,

LIFD APL 3HBFICBI 2 —F 713 ) XL 2iE 2 OOIETEZ>TVET: (a) EaR—ZADA VT2
2tz ToTVET, ZHARED, /—RZWT 24 VT I7REZDF /) — FDA 7 7 ZADBGRIIRRLHKE TR
(72D EFD, Python 3L aXR—XDA 77 2L Z2HE>TWEDTEID Lo D EET, (b) birbihd pop
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XYy FRERKOERTII R NOEE (BRFTIE "min heap:i/hb — 77 TN TV F; BRE T
NEZZA YT —XTITD DITH#E L7z "max heap: ikt — 7" B—INTT),

INHD 2 RICkoT, 2—HFRFHRVWEEZ 22272, b= %@HD Python VA ML LTHZZ T
¥ 7 heap[0] DR/NDEHEL D, heap.sort() &b — 7 FAEXEHED 7!

b —72ERT %12iE. [ Kb E Y R v %25 2, heapify() ZRHWTERZRD A7V R M EEHL
£73,

ROBIHBHAR SN TVET:

heapq.heappush (heap, item)
item % heap IZ push L¥3, b= FTEREZMREET,

heapq.heappop (heap)
pop ZIT\W, heap D HRNDBEREZIRLE T, b — FFERIMRT-NFE T, b — T DBEDEE., IndezError
M ENE T, pop BT WWHRINDEZEICT 7€ AT %1213, heap[0] ZffioTIZE W,

heapq.heappushpop (heap, item)
item % heap 2 push L7=%&. pop Z1T> 7T heap oRADEERELE T, ZO—HKxDdEx
heappush () 25| EHNT heappop () Z AL N FT LD RIRINTETL X T,

heapq.heapify(z)
VAL zZ2A Y7L —2 UL, BPRETE - TICEBRLE T,

heapq.heapreplace (heap, item)
heap D SE/NDEEZE pop LTRL, #7212 item % push LET, b —7 DOV A4 ZRZEHXNETA,
b — W EDEE. IndexError DiEHINE T,

ZD—E DB heappop ) IZKWT heappush() ZEHT 2 LD RN T, BEEI A XD —-T%
FAWTW2RHEIE X DE L TWET, pop/push DfAEDLEIIBT L —T L LEREY—ORL, Zh%
item Y EEHZ FT,

BENBMEEMZ SNz item EDDBKEL LI LIAERA, ThEEThvwis, bbb
heappushpop () S Z e 2EZTLEE W, ZO push/pop DHAGDLEIZZODED/ NI W EIR
L. REVWHDEZ b —FITHRLE5,

TDET2—NATIEEHIZ3 2D — AIcENAHBER IR L 9,

heapq.merge ( *iterables, key=None, reverse=False)
BEDY — s EN AN~ —Y (merge) LT—2DY — IR LET (L 21E, BHon s
77 ANDRLD ATy b)Y =23 —YLET), V—bFENLMEITDES iterator ZIRLET,

sorted(itertools.chain(*iterables)) ¥ TWVWETH, A TL—XZRL. —EHIZIZTFT—X%XE
VICHHAAE T, ZRZNDANA MY — 03T (BIPHRAN) V=P ENTWE I ZRELFT,

200F T avilhRHh, IhoEF—7— Nl LTRESNRITIUIRD $E A,
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key 13 1 2D518h 5723 key function ZFEELE T, ZOBEKII. ANOBEEREIHEEBOXF—%2ED
HsoifibEd, 77 4/ MHlE None TF (ERZHEREHLEKLET),

reverse X EMBET T, True ZHREL72HE, MARER I X ICHBEINTZ2D X5 ITHBEINET,
sorted(itertools.chain(*iterables), reverse=True) T ZAUIR=ZEEZEH T B3I121Z. £2TD
AT INEBEIETIEATOWRITIUERZD XA,

N—=ay 35 TEH: 7> a>d key 518B X reverse 5180% BI0.

heapq.nlargest (n, iterable, key=None)
iterable TERIND T —XE vy D55, mAMEDPSHEIEIC n HOEDO VA NERLET, (Hzbh
72358) key 13, 518 —ot %, iterable DENENOEEDP SHRF —Z2 AN T 2B EIEL 3 (FI
key=str.lower), LT O a— N2 [A% T3 sorted(iterable, key=key, reverse=True) [:n]

heapq.nsmallest (n, iterable, key=None)
iterable TERIND T —Xt vy bD 55, F/MEDPSHIEC n HOMEDO VAN E2RLET, (Hzzbh
75E) key 3. Gl E—2 L 5. iterable DZNENDERD B F — 2 AR T 2B EREL £5 (B
key=str.lower), LT D2 — N [A% T3 sorted(iterable, key=key) [:n]

BAZODEEIX n DEIVNIBIGEICEREBEEE LET, KERMEDORITIX sorted ) BBD TG HRNERIT
T, X5, n==1 ORFIZIE min() BEY maz) BEOST DR TT, TOBBEEDIRLES 2 AN ER
5. iterable ZEEDO L —FICEZ B BEZTLIEE W,

8.5.1 EAHILH

FTARTOEZ L —7IZ push LTHHER/MER 1 D3 D pop §5Z 8T, b—7V— 1+ BHERETEET:

>>> def heapsort(iterable):
h =[]
for value in iterable:
heappush(h, value)
return [heappop(h) for i in range(len(h))]

>>> heapsort([1, 3, 5, 7, 9, 2, 4, 6, 8, 0])
[o, 1, 2, 3, 4, 5, 6, 7, 8, 9]

ZE sorted(iterable) I TWE T A, sorted() IXELRED, TOEEZIAT—TNLY—+TWEHH F
Ao

Lo FOEREX IMCHRE T, SiUR BIFEXASTEL I — F LRI (X227 OERED & 5 k) HEliE
T B L 2 AT

>>> h = []
>>> heappush(h, (5, 'write code'))
>>> heappush(h, (7, 'release product'))

(Ko<= 1%i)
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HIDR— % 5D E)

>>> heappush(h, (1, 'write spec'))
>>> heappush(h, (3, 'create tests'))
>>> heappop (h)

(1, 'write spec')

8.5.2 BEAEF 1 —EEDIN

BRESEX 12— 1&, =T O RIRENTTT, EERZFIWL O RNEEREAHD £5:

o V—M’REW: BRENELVW_.ODXRAIN, b LEBMENLIEFTREINEZDIZIEESI LS50
WTLxIH7?

o (priority, task) R 723 % X FNDOLHERIE, priority 235F U T task 237 7 4L b OHEIEE /- Rk
FITHREL 9

o HEIRRITDBRENZN LIS, E5RoTENE =T OHLWBEIBEFHXEZ2DTL:HID?

o RIFRDRAZWHIFREINZDBEDRHZLE, EOLICENEF2a— OB L THIRTZ2DTL X557

BA)D —OOREOMRRE T, HEZEEE, HHES, ZLTXRAZ280 3 HZEZDOV AP LTRIFT S Z
T3, ZOHEEEFESIZ, AULELEED - DDXAIH, BMENLIEFTEREINS X 52T 3 72D O R AT
YLTlEE S, ZLTEO0HEBRENF LA RZZLEHD TLADT, XILVDORED DD R A7 R EHE
RES 52322350 2 EHA,

HETERWXAZEDD 5 —DDIIEIZ, ZRATZT7A T L%2EHL TELRIER 7 4 —L R THET
Ty NR=TF7ATT:

from dataclasses import dataclass, field

from typing import Any

@dataclass(order=True)
class PrioritizedItem:
priority: int
item: Any=field(compare=False)

B OWREEFIC, REEROX A7 ZHEL T, ZOENLEERZEELD, BL2ICHIRT2 22T, XA EHET
Zri, Fa2a—HNOHEEZELURITHEICL>ThREINET,

HEZHIBRLZzD, BAEEZEET S22 id, b —THEOAEHEREE T L ICREDT, dor#HLWVWTT,
TEHo, AJRERBIEIZ. ZOEENENTHE2DL LTv—2 L, BDELRLLEEIN-EBLREOHEEZZ
528 TT:

pq = [ # list of entries arranged in a heap

entry_finder = {} # mapping of tasks to entries

KDR=212%i<)
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(AIDR=I 5 DREE)

REMOVED = '<removed-task>' # placeholder for a removed task

counter = itertools.count() # unique sequence count

def add_task(task, priority=0):
'Add a new task or update the priority of an existing task'
if task in entry_finder:
remove_task(task)
count = next(counter)
entry = [priority, count, task]
entry_finder[task] = entry
heappush(pq, entry)

def remove_task(task):
'Mark an existing task as REMOVED. Raise KeyError if not found.'
entry = entry_finder.pop(task)
entry[-1] = REMOVED

def pop_task():
'Remove and return the lowest priority task. Raise KeyError if empty.'
while pq:
priority, count, task = heappop(pq)
if task is not REMOVED:
del entry_finder[task]
return task

raise KeyError('pop from an empty priority queue')

8.5.3 I

E—7id, &TD koW T, BER 002568 A -2 212, alk] <= al[2xk+1] 2D alk] <= a[2xk+2] &
RBEHTY, D012, FELZWEZEZERAEEZZ £, b —7OEREVENIZ alo] 23 ICR/ND
FEREIIKRBZETY,

FREDF I IEAZENIL, BB K S HCHEDBRICRIE X BV RIAZT5 7200 DTT, UTOESIF alk] T
37%< ke LET:

7 8 9 10 11 12 13 14

15 16 17 18 19 20 21 22 2324 2526 27 28 29 30
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LOREEETIE, B kid 2%k+1 BEP 2%k42 ZRAMEE LTVET, AER—VICASNZ X5 REHED 2
OB EFETIZ, BRI ZDFICH 2 ODENMIRT BHE L 72> TWT, HAxDELOBEEZEILT
WS ZXIZED, ZORNVCHTEIZLTOMFERZZeNTEE T, LrLANS, ZDLSRHbIkEE
SFHEHT TV —> a v DZ L TR, BERBHT 20EED FEA. XEVHERELDED 2D, BED
EOLCHER L 7ZBE, TOL N o> TETEEMWUIZ 01T 2L, HEEILEZDOIMICHZ DD
BIEZ=ZDODEREEEA, O LUDOEIIEZOD TFTMDOEL MK LT " BEL” &b %75,

ZOe =TI AREADNEITFOLNNUI, A VT 7R 0 IFHL P ICEBEL R ET, BBEOEZEZREL, "X
D BEERDOF 27D DRBEMBET LY XLANTHEZE. HEIMEESE (ZZTIEFENDEL 30 b LET)
Z 0 OBIMCF o TVE, ZOMLWV 0 ZBIBTL2X5CLTY Y -2 FTo 8 THEZZMLTWwE ST, £
FHOFMRINZETCINERITE T, ZOBREZFHL2IT, V) —NORTOERFUIHN LTI REIEE L
BHET, BTOERIOVTHEDIETE, Onlogn) Y — b (MlNFEZ) kD ET,

ZOY—=FDORVEIE, FiTAT 2ERD, BRI I 0 FHOERID S 7 RWE” TRVERD,
V= b ERfTo TV A RHPICH TR BERLMRIMNGEMTELZ VWS 2ATT, ZOWHEIF, ¥I2v—Ya vl
ZAIRBT, YV —=TRTOANARY P2RFEL. 7 BE” OIRNEZBRND RS Y 2 —VIRENCT % X 5 581
FRZERI TS, B AR EHBMUDA R FHEDFITER T 2 — T3, ZRBERRKICATFrYa—1Ehb
TERREZDT, ZNHLDARY MEEZEGIIE =TSO I N TEET, Thbb, b =T 3R FYa2-5%
FET L LTRVWT—EBETHI VWA ET (FAZZhz MIDI =7 Y Tio TVWET ),

INFET, ATV a— %2 RETLHDOMA LT — XEEDLHICHRINTEE LR, b=, +oE#T
HERZBBORh—ETHD, HEDEATHFEIANLHEEL XIZEEDLL WD, R\nT— &%Lkh\xi%
L2L,. BREOGAICOEWHEICR S LTH, 2Rz Y EoSMID T — ZEERRIFEL T,

t—73E ERBRTARAZDY - THIEEICHEHTT, BZLLZHFHD X512, ERRY—-M%IT5 &,
BED 7> (tun)” (FHY — b INLEHIT, ZOF A4 3EH CPU BV ORICBIBRLTWES) BERK
S, HOTHRELE (merging) BZNo6DF Y ZHELE T, ZOMELIEII UL UIXIEF Tz N
TVWET, BELRDIZ. BHIOY — FHAREZRB D EVWI Y 2AERT 2 22 TT, BbkEHII I EERT 2
TeODRWHETT, & LAMHARER R TOXEY 2o THBIRZMEZITV., EREEIS X OI@ELHE L T3
DT IZINDIUE, TV ELRBRATNTHLTREY DGO A XD T U REKT 2 Z 22k b, KEKIEFEST
BRINTVBEANIHLTED > L EVEIRICZD 5,

EHI, TARZ LD 0 BHOEZZH LT, BIEOBBIKEHIC (BRBRICHIILE "BoT” LES 29

12) WD HNRWANZG 226, E—=7ICBINES RS, E—=TDOH A4 XA LET, BRIz XE
B OHD b — T2 BRREICHR T 2 -0 ICIICHEAIAT 2 2 e A TE, ZO-DHOb -3 RO —7
PHELTWDLFRILEETHRELE T, RIDEL — IWRHEEHRB LS, e—2UIDBXTH R V%
PR L 3. RA LTI THIERNLZOTL &5 !

—ETE22. e—TWEH->THEITEIXETIHBETT, NIV 220D 7 TV Fr—>a v Te—7%2fioTWT,’

T REFDRLTWEF 4 A7 N Y27 AT Y X 8E, BAETIEHERTHDE WS I HED IR > TVWET, THIE. T4 RZD
S HRED A E LR T T, BERRAREROT— T R4 THYE, O — I FEERTAA ZATIE, FEIELERDE T, 7—7D
12 1 DO EHAf mmbwfmkﬁbhéiak#%kﬁme@%(méw%of)ﬁﬁbmWhﬁmbiﬁh(ﬁAmﬁm”
ﬁﬁ”&?%y<ﬁﬁéﬁi?) 7Liof@@ﬁﬁkﬁ@ Xéxf% %%ELK%W%W%h%@%&U%K@L@j_
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L= £V 2 AREHT20RVOEE L EZTVES, )

E
8.6 bisect - RS —9E7ILdUX L

Y —Xd—F: Lib/bisect.py

ZOEI2a—VE, HWADEICYVR M2 —b5522kL, VAMNEY — FIALIEFIROZEEZYR—-FL
F9, REOHBIRMELZMHES X572, 7A T 407K ZAHZV A MTIE. XD~V 7 7Ta—FI2tbRT, %
T —< Y ANMAELET, MWEICHANZ ET LT RLZHE->TWAEDT, bisect LIFHERTVE T,
V—=2a—RiEZD71a) XLDEFE LT—BERLOPS LA (BREMFETTIELWVWTT!),

ROBEAARE SN TVET:

bisect.bisect_left(a, z, lo=0, hi=len(a))
V-t ENLEFERoTEE 2 & o KHATZESREZHRLYETET, VALOH2HMRERT 587
LERIEETDIITNE, NTAXA—=ZD lo & hi ZFVET, 774V Tl VA M2EBIELNLET, =
NITIK a KEEFNTVWEHA, HARIEFOYOTY bU—XD bl (K) kb £3, KD HEIE.
list.insert() OFE—FIHE LTHEIDITHEL TVET, a T TV —bEINTVWEIDELET,

RXNHFARS i 1. B o #2127, all(val < x for val in allo:i]) A3AMNZ. all(val
>= x for val in ali:hi]) AEHNCH 2 XS5 LET,

bisect.bisect_right(a, z, lo=0, hi=len(a))

bisect.bisect(a, z, lo=0, hi=len(a))
bisect_left() EMTWVETH, a TEEND 2 DIH, YOTY M) —XDdkA (FH)IKbLH%
HARZERELET,

RENSFAA 1, B o &2 2125, all(val <= x for val in al[lo:i]) 23/ENZ. all(val
> x for val in ali:hi]) 2YGENCRZZ K5I LE T,

bisect.insort_left(a, z, lo=0, hi=len(a))
% a WY —METHALES, ZHE a DI TIRY - FENTWVEHE, a.insert(bisect.
bisect_left(a, x, lo, hi), x) 2%F¥ffiT3, 2B, O(log n) DERIZH L T, EW O(n) DA
DERFENEHHE 72D £7,

bisect.insort_right (a, z, lo=0, hi=len(a))
bisect.insort(a, z, lo=0, hi=len(a))

insort_left() EBTVETI, a KEEND 2 DOIH, YOV P —KDbKAIC z IHALET,

BE:
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bisect ZFIH L T, BROERENTE, F—FREZI K- +52, BekErfioar sy ar s I REMAAM
T3 SortedCollection recipe, F—1F, HERPICAPLELRILTH L2 XBRWEDIZ, FHFIEALTBEET,

8.6.1 V—FEAJRXDER

FRED bisect O BABEHIIFARZIRRT 2 DICIENTETH, HEOHEREXZAZIMES DR MY v F—7 ok
DAEHZ oD LET, UTO 5 BEE. Thozo k5 IEEDIRRSY — MNAAY A MCE#T 200 %

FEHL F3:

def index(a, x):
'Locate the leftmost value exactly equal to x'
i = bisect_left(a, x)
if i != len(a) and al[i] == x:
return i

raise ValueError

def find_1lt(a, x):
'Find rightmost value less than x'
i = bisect_left(a, x)
if i:
return ali-1]

raise ValueError

def find_le(a, x):
'Find rightmost value less than or equal to x'
i = bisect_right(a, x)
if i:
return ali-1]

raise ValueError

def find_gt(a, x):
'Find leftmost value greater than x'
i = bisect_right(a, x)
if 1 !'= len(a):
return ali]

raise ValueError

def find_ge(a, x):
'Find leftmost item greater than or equal to x'
i = bisect_left(a, x)
if i != len(a):
return ali]

raise ValueError
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8.6.2 ZDfthDfERHA

bisect () BIBUIRIET — 7V OIRRICRITLE £, ZDBITIE, bisect () 2o T, (Lt AW HFDDOW
7BIED XY D MOEEITEDOWT, MBROMEDOERZ LT FERRHRE T, XUID £ 90 MR A, 80 %
5 89 X 'B’, R¥TT:

>>> def grade(score, breakpoints=[60, 70, 80, 90], grades='FDCBA'):
i = bisect(breakpoints, score)

return gradesl[i]

>>> [grade(score) for score in [33, 99, 77, 70, 89, 90, 100]]
[IFI, 'A', 'C', IC', 'B', IAI’ 'A']

sorted() BAELY E N, bisect () BAEIZ key < reversed 518Uz RS 2 DX, REVIEFRICRZ2 DT, EE
T3 GEHET % bisect BOMEUCH LIFHIEID key ZIROKERE 7 51E” LEEA)

Koz, FFNSHELTBWAEF—D VR MPOMRLT, La—FOAf YTy 7 RAZROIT %3

>>> data = [('red', 5), ('blue', 1), ('yellow', 8), ('black', 0)]
>>> data.sort(key=lambda r: r[1])

>>> keys = [r[1] for r in datal # precomputed list of keys
>>> datal[bisect_left(keys, 0)]

('black', 0)

>>> datal[bisect_left(keys, 1)]

('blue', 1)

>>> datal[bisect_left(keys, 5)]

('red', 5)

>>> datal[bisect_left(keys, 8)]

('yellow', 8)

8.7 array --- O IVWVHYET L1

CDEY 2 =Tl BEANRE OCF, B ZE/NUSE) o7 LA (array. FiAl) 23287 MIRBITE
2727 MIRERLTOVET, 7L AE—7 VA (sequence) BITHD, FIZANSZ ATV =7 DRI
HIRP D2 Z e ZRIHE, VAP FoRK AL IIRIRZEFVES, A7V =7 MEBKFRHC—XFD BO—F
EHOCTHZHEELET, XOMa— FAERSNALTVET:
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BO—F | COHE Python M =T (N1 BB | ER
'p! signed char int 1

'B' unsigned char int 1

'u' Py UNICODE Unicode 3XF (unicode &) | 2 (1)
'h' signed short int 2

'H! unsigned short int 2

i signed int int 2

' unsigned int int 2

' signed long int 4

'L unsigned long int 4

'q' signed long long int 8

Q' unsigned long long | int 8

£ BN INEURRL BN INBUREL 4

q' double B INIUR 8

HERR:

(1) £#4 7a—7F 'u' |& Python @&\ Unicode X (Py_UNICODE & %\ M3 wchar_t) ZRL %3, I v
b7 4 —2IRIFL T, Z4UE 16bit 2> 32bit 12D £ 3,

"ut RIS Py_UNICODE API ¥ —#&ICHIBREX N2 TL & 9,
Deprecated since version 3.3, will be removed in version 4.0.

HOEBORBIE~> > 7 -7 7 F v (BEIC
itemsize BN SELNE T,

5% CO%E) LE-THED 2T, HOEBOY A 213

bl

CDEY 12— L TRROBEZERZELTVET:

class array.array(typecode[, z'm'tz'alizer])
BEED T — RN typecode WREBEEXNZH L W7 L AT, 7> a »DE initializer %153 ¥ FIHIEIC 2
DFEFTH, VRN, bytes-like object ETNIHEYRBDA 7L —>a YAJREA 7Y = 7 P TRIFNIRD F
A,

VR FDFHN R L 7E, initializer 3H72IEES N T LA D fromlist() . frombytes() %
WX fromunicode() XYV v F (UTZ2ZM) EIh. 7LV HHEEZEML 9, Z2hlblona
W&, 4 77 7ND indtializer & extend() XY v RIZEINET,

5% typecode, initializer {$ & T BEEA AN+ array.__new__ #EHL T,

array.typecodes

TRTOFMHARER X A 7 a— Fzat XXl

TULAF T2 bTlE A VT I7RIBE. A4 R, BEBIURIEE VWo T2, BEDY —7 > ZADHEFEE Y
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A=FLTVET, RFLZARAZMHS L 2d, KABERFACAEI-FOT L4477 PTRIFINAERD X
Hho ZNLNDE TV 227 FEIBET 2 L TypeError EEHLET, 7L AA T2 MINY T 74 V&
Tz —=REFRELTED, bytes-like objects ZHR—=P L TWAEFAZOLEZTHHHATEET,

RDT—REFRAY v FHFR—PSHTVET:

array.typecode

TLAREZEEIFESRa— FXFETT,

array.itemsize

7 LA DERK 1 DOWNHERBIEDNZ N4 FRTT,

array.append (z)
iz OFi7 R BEHK2 7 L4 DREITBINL X3,

array.buffer_info()
TLADONEZLET 2D -oT0EIANYy 77D, BEDOXEY 7 FLRALEREBMDA-
& )V (address, length) ZIEL %5, NA PRATRLZEZXEY ANy 77 DKE SIX array.
buffer_info() [1] * array.itemsize TEHHETEZFE T, Hl XX ioctl() HIED LS. XAEV T
FLRZRBEE T LG (2 LT, AECERZR) /0 4 ¥ 27 = — 2% TEET 25812,
LEUEMENTT, 7L A BERPEFIEL, RS 2ZER 2 X5 REEZEHLZVWRD ., BMREZEL X3,

AR CRCH+ THEVWLEI-—F26 7L A4 TV 27 b EMESHE (buffer_info() DIFREME S K
HWOHZME—DHETT) 1E. 7LAA TV 27 b THR=PLTOVENY 77 A YR T = —R%HS 5D
IVEREZPRO>TVET, ZOXYy RIFBEFEEMDOZDIEFEINTED., HFiLva— FTOMEAITE
FERETT, Ny 774 &7 z2—ADFAIZ bufferobjects 12H b £ 3,

array.byteswap()
TLVADTRTOERIINLT T4 FPRT YT (VMVZY T4 7y T T 4 7 VD) &
TWET, ZOXY Yy FIZKEZIDN 1, 2, 4 BXU 8 NS MOEDAE T KR—FLTVWET, MOREED
B S & RuntimeError A LE T, BRI AKX 25> 0 TEPNLT 7 AV ET—
R E AR FIRITIH ET,

array.count (z)

= U AHD ¢ OHBREERL T,

array . extend (iterable)
iterable 22O EBZWMOH L. 7L A DRBICERZEBMU X3, dterable BAOT L ARTH 255, —
D207V A4F €< FAUEa— FTRINERD /A, ZRLUNDEEICIE TypeError ZEM L E 7,
iterable 237 L A4 TRWEHA, 7L AMEZEBMTE S XS5 RIELWHOEE,NS254 7L — 3 VAR
FT7Y 2 PTRIFNIRD FE A

array.frombytes(s)
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XFEN P BREBMUE T, XTI (77 A2 fromfile() XY v FEMo THEEFHAAAL L
FDLSR) v roT7F—RBATRSINMEDHS & LTHRRENE T,

N—= a ¥ 3.2 TEM: H#E(LD = fromstring () DHRIH frombytes () ICEBEINE Lz,

array.fromfile(f, n)
T7ANATOcO f 200 (v YDT7—XERZDEET) n HOEFLZHAH L, 714 ORRBICE
REREMLUET, n MRMOER L 2D R o GEE EOFError A L ETH, ZNE TICHAH
BEEI T VA IENENET,

array.fromlist (list)
VA MPHHERZEBIMLET, BICHT2Z7 —DRELLEGECTVADPEBRINZR VI L ZRE, for
x in list: a.append(x) ¥[FRIUTT,

array.fromstring()

frombytes ) WTRT 2FEILTEDTA VT R
Deprecated since version 3.2, will be removed in version 3.9.

array.fromunicode(s)
f57E L7z Unicode XFHND T —X%2loT7 LA ZIRLET, 7L A DMa—Fid 'u' TRIFIERD
FHA, TRLBDGEITIX, ValueError ZIXH L £, OARID 7 L 41T Unicode D 7 — & %38/
3 5121%. array.frombytes(unicodestring.encode(enc)) ZfH-> T 7Z& W,

array.index(z)

FVUAHRT o BT EA VT2 RADS5bR/NOME i #IBRLE T,

array.insert (i, x)
TVLAHONE ¢ DENCME ¢ 25O LVWEEZHAL XS, i DEPEDHE. 7L A DREDL S DN
i LTV ETS,

array. pop(['])
TVULADPBA YT IAN i OBZEWMOBRVWTRLET, A7 a vD518UiT7 7 L T -1 1ZHKoTW»
T, RBROBZEEFRDBRVTET LR ->TVWET,

array.remove ()

TUVAHD 2 D55, BINIHEHNT-DDEZMORE L5,

array.reverse()

7 A DERDIERZFITL T,

array.tobytes()
array <> Y OfHED array IZEHLL T, bytes DFETRLET (tofile() XY v FEfFo5TT7 » A I
HEhrNB AL FHIEFRITTY),

N—a v 3.2 TEB: LD tostring() DRI tobytes() WKEEINE Lz,
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array.tofile(f)
TRTOEZREY (¥ Y OEDERAT) file object f ITEEZAARET,

array.tolist()
TUAZFCEREFHOEED Y X MCERL E T,

array.tostring()

tobytes () WM T ZFHEILTEDTA VT R
Deprecated since version 3.2, will be removed in version 3.9.

array.tounicode()
7 L A % Unicode XFAINIEHLE T, 7L A DM a— NI 'v' TRINIRD £EA. 20l D
BE ValueError iR L E T, MOBD 7 L 4 25 Unicode XFHI %18 5 121d. array.tobytes().
decode(enc) ZfioTL7Z& W,

TLAF T 27 P RRR LT D XCFINCE LT D § % &, array(typecode, initializer) W5 EAT
KWENFET, 7L ADEDEGA. initializer DRRZEBLET, 7L ADZETRIFII typecode 23 'u' D
BEEFANC, ENLAOBEIEIEIEDO U A M2 D £F, array 7 7 AM from array import array
EWVIE A YKR-PENTWEIRD, BREDOTFINT eval O ZHVBEITLDT LA F TV 27 b EFL
TR RO T VA ICHEIRTE 2 Z e DRAESNTVE T, KFHIRBHOFZLTITRL £73:

array('1l')

array('u', 'hello \u2641')
array('1l', [1, 2, 3, 4, 5])
array('d', [1.0, 2.0, 3.14])

BE:
struct BV a—=)l BRZEEHDONL FVFT—RDR I7BLLT Vv 7,

zdrlib Y a—I)l ERFREFIEL SR T L THEDN S I — 2 LBifEFR (External Data Representa-
tion, XDR) OF =X DRy 7 BXUIT Ry 7,

Numerical Python F# 24> F Numeric Python #i5REY 2 —/L (NumPy) T, BlOHFETS —7 v 28
ZEHRL TWVWE T, Numerical Python 2B 25 L WERIX http://www.numpy.org/ 2SR LTL 72
W,
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8.8 weakref --- 5§08

Y —Xd—FK: Lib/weakref.py

weakref €Y 2 —/iE, Python 707 5=h4 7Y 27 " A\DFHEM (weak refarence) ZIETE S X HI1TL
ESEa

DUFTE. HEEY 77 Lo b (referent) 35BS T 2470 =7 P 2EKRL 7,

FT7I 2 bANOFBEPHEZ . 20X TV b REPLTBLORIEATHTIT, V771 Y bADH
FERFHBIR LR > TOWR WS, garbage collection 3V 7 > L bR BHHEIKHEL, XEV 25D DIZEHAF
T2 TEET, Ll A7V 27 PAOBBRYZRTYH, A7V =27 MOERICHEZ NS T
FBREIA T 2 7 vV ERTGEDNDHD T,

FERoELABE, BEREA T2 V2R T5F vy v ae~vy U2 HEESTZ 2 TF, 22T,
FrolaRevwy U IR EINTVWELRL L WO HHEPIIT, EARAI TS 27 "PEERITZ I3 E
LS DY FEEA,

BIZIE ERBAL FVEBROF 7Y 27 bH EADHD . 2Otz BEM I 720w LEd, Python ©
REE I 2l o THHTZ BB 72 D iR 2 GRS 72D 35 & BHfA 7Y =7 MEFENDO F —%
DN TV D DFER L DD 2 28I D 9, weakref Y 2 — DML TWB WeakKeyDictionary
X WeakValueDictionary 27 7 A3 DORHAT, MMHT ZMET 20 2HZREZMV, Frvdaevy Ly
JWFET B VO LT TAI Y 27 PRI BRVEIICLET, FIZIE bLHIEEGEA T =7
WeakValueDictionary DHIZIE o TWBHE, RRICK - REGRA 7Y =7 P ANOBREFHSHR~ vy ¥ 7
REFLTWIUR, H—RTPaL 7> ayi3Iod 7y =7 F2HEAMTE, A 7Y 27 MSHT 2552 RNO
RISAHTEHIBRE N E T,

WeakKeyDictionary ¥ WeakValueDictionary 1% DFEEICHSWEMHHL TEH., F—EII—RTPaL
7va ko THINENZ L ZPHBREEIEHNT 23— Ny VB EFREL TVET, WeakSet X set
AR =T 2 —RERELTWETH, WVeakKeyDictionary DK S ICEBEANDFHBMERH 3,

finalize 3. A7V 27 bDHR=I AL 7> ayOFTRICIV =7 v TEBBTCH SN K 5 1IT8RT
5, B AE2R L3, 2, RINToFHSR Eica -y JEEZRET 2 XD B TT, ¥R
by A7V t0avryavRTI2ETI 7 AT I7AFIWEEHT L2, Y 2 — 0 HEHNILRGE
T5056TT,

FrAYDTu T ATIRBEBRaY TFE2F finalize DN EMEIIEDER D DIIHI 5133 T, @HE
FEEEHRTOBRSREEER T 20EIIH D A, BLRALKERI, XDEARBENS 2T 27012 veakref
EYVa— L LTAHEhTVET,

BTCOA TV =27 PHFPZRTERTELI2DITIEDY FHA; BMTBMTEL2D1E, 77X VAKX VR,
(C TlF# <) Python TEPNEE, A Y RAXYAXY v R, set 7Y =7 b, frozenset A7 =7 b, file
FTDTU b | generators BBOA TP = 7 b socket A TP 27 b, array ¥ =7 b, deque TP = b,
IERRBASR = AT =27 b, code X727 FTH,
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N— a ¥ 3.2 TEH: thread.lock, threading.Lock, code A 7Y =27 DY R— b BEMEI I E L,
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class Dict(dict):

pass

obj = Dict(red=1, green=2, blue=3) # this object is weak referenceable
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class weakref.ref(object[, callback])
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