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PIEVZ, ZOTA4 TV DORESINERINTVWEZDREEY 2 —1DaAL sy a>yTy, ZDarryay
ZHISLT 2TERZVWAWAH DT, HBEEY 22— C SETEDLN, Python 4 &2 7V XITHARA
FATVET; —HHDEY 2 —niE Python THEDPA, V—Ra—FOERTWMYIAENE T, £H2E
Va—id, BIZIZFETRE y 7 OBIERZ 1T 2 e Wo iz, Python IZIFHEICRML LA v 2 —T = —
AEPEL, —HHOEY 2= T FFEDN—FY 277 7ERT2 V0o, HEDARL—T 4 ¥
TIYRAT LR LA Y2 =T = —ZZRMEL, EHIHDEY 2 -V TIE WWW (V=L YA FY =
N DEIBFED T TV r—> a v TR LA Y R —T7 2 — 2L TV ET, TV 22 &k-
TIEETON=Ya Yy, 2TOBHERD Python THHAT 22 TELD, BRICHEZI AT LBHYKR-1
LTWBEEIZDAEZ2D, Python 23> 4L LTA YA M —LT3BIREDREL T a vV EEA
R 2IZOAFHTERLZD LET,

T a7 ME T NERD BN LRERENTVWET, 2% . BUICHAAADOBEE 2R L, HAA
ADT =2 HIH, FLTHRRICEES 2—ILeHEET, T 2—NVEERODZDIDTIL—FELLT
#Oo)ﬁbl LTL\iTO

DED, ZOR= a7 NER) HHAED, HiAfETE ZATROFEIHEDIE, Python 74 77V TH
FATERZEY 2 — AR R—PLTWE 7 AU r— a VEEBOMESZ 2 CHFETEX22 W 2T,
bHAHA, TOXR= a7 NENRD LS ICHODLEX HDEFRA — (=2 7 VDL SICH 2) HRIC
TorHZMLED, (RKEREBIIHZ) RIITBHYTOMEBREY 2 -, ABZHI Lo TTEXT,
L7 YR LREHIZOWTHMIRL TALWVDR S, 7YX LIR=IZHEN (random ZH). 205 1,2
HiFitr e D TEET, ZOY=2 7 NVOEE Y EARIBRTHO2ICHD ST, #HAAAHBEY OFED LI
HBELIVTL LD, =27 VOMOERTIE. ZOHIONFEIZDOWTHI o TWVWEHDE LTEHILNLTWVS D
5T9,
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ZHTE, Ya—DEHTT !

1.1 FAAEEMEICDOWT
o [FIHTZZHE : Unix | OEWKRIZZ OB Unix AT LARRHEIEHZNVENSZETT, 20D
ZEEFRFED OS KB ATFHEETRTZ2DDOTREDY ¥ A,

o FRICEHB DR VIGE, THHTE 28E: : Unix | 2E2NTVBEEIE. Unix 2a7Ii2LTW3
macOS THRHT 2B TEET,

F1E LIS



TWO

#H A & BIEK

Python £ ¥ &2 7 238 Z DK APHARAENTED, WOTHHHTEET, 2ok 2127
L7 7Ry MEIZETET,
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#EHA FBEEL
A E L R
abs() enumerate () len() range ()
aiter() eval() list() repr()
all() ezec() locals() reversed()
any () round ()
anezt () F M
ascii() filter() map () S

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

(0] super()

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

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

iter() __dmport__()

abs (z)

BOMIHEZ IR U E 5, 58I BE. FE/INIGREE721E __abs__ () EEINLA TV =7 M TT,
SIBHAERER L . £ DHHE (magnitude) 2R SN F T,

aiter (async_iterable)

asynchronous iterable 2> asynchronous iterator ZR LU E T, x.

T,

_aiter__ O ZMUH T O &

58 2 & HAHAHEH
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BB, iter() CIFERY., aiter) FEIIBERD IR A
N— g v 3.10 TIEM.

all(iterable)
iterable DETDOBEZDVEL S (D L I iterable 232472 513) True ZIRL T, UTFDa— 4§

flic3:

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

return False

return True

awaitable anext(async_itemtor[, default])

BRI, 52 ONIERMIA 71 —& (asynchronous iterator) IR L E T, 4 7 L —X23HkiE
L7258, default 235 2 5 TWIUR default IR L F 5,

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

ZAUX async_iterator @ __anext__() XY v FEMEFH L, FFERIAIREL 7 =7 b (awaitable)
ZERLET, BRI ICEIDATL—RDRDEZREL £, default D52 oNHE. 4T
L— BB L7 BICEDEMIREINE T, defaull D52 5N WEEIL StopdsyncIteration
MEHEINET,

N— a ¥ 3.10 TEN.

any (iterable)
iterable DWSNHDEREDEL 51X True IR L 3, iterable H2E7 5 False #IRLE T, UTD
a— R &Mt

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

return False

ascii(object)
repr() LFkE. A 7Y 7 b OHEARRREEZ ZUXFINEZRLUETH, repr) KXo TRE A
72X FHFR@DIE ASCI XXFiE \x . \u., \U T2 —F2fio TRy —7xhE¥, ZHi Python
2D repr() WX oTREINZD LR UXFINZIED £5,

bin(z)
BBUR FEBIC 70D 23tz 2 ECFEFINCEREL 5, FRIE Python ok LTHHR 2T zi
DET, z 2 Python @ int 7Y =7 bTRWES, BHEIRT __index__() XY v FHEFRX
NTORIFNERED FHA, W OrDHIERLET:

>>> bin(3)
'Ob11!

(KDR=I1Z%iE<)

7
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(RIDR=I D5 DR E)

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

SEEEIZ "0b” DMV TAR LW, B LN WTERL K RWERIZIE. ROAFEDODEELTHHZET,

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

>>> f'{14:#b}', £'{14:b}'

('0b1110', '1110")

DLV Z X format () BBRLTLIZE W,

class bool([a:])
EiBE, 3725 True » False DWITN2ZIRLFT, ¢ 3FED EREHIEFHRSE ZHVTLEH:
SNFET, z PEALFLBEBRSINIGE. ZOBEUI False ZIBL 5, 2HLUILDHBER True %
BRLUET, bool 7T R int 7T ADIKES 5 A TS (BUEER! int, float, compler ZHBMLTL 72X
W) DI IADLEILIIMET LI LIETEERA, OV FTADA Y AKX Y RAJ False ¥ True
DETT (T—IUE 2BRLTLZE W),

N—Ta Yy 3.7 TEH: ¢ FMNEHHASIBCRY LA

breakpoint ( *args, **kws)

COBIE MU SN EF A SMMEE TNy FITBITLE T, & DEEKEIEK ZoBB
sys.breakpointhook() % args ¥ kus X ZDFFWE L THUHLET, 77 4L b T, sys.
breakpointhook() (&51%(72 LT pdb.set_trace() EMUHITZI TS, 20 L5 KBE. Z0H
Bl pdd ZBIRINICA Y R—=bL72D, TNy NI ERITT 27003 - FE2FE WD LELT
SFEL X SICT 212D, 1 DOEMLRBEE T, LU sys.breakpointhook() &Rl OBEEIZERE
LT breakpoint () PHBMNKMIHEEIE 2 X51CT22, BHREFADT Ny TITUEBERITEE 2
ZEeMTEET, sys.breakpointhook() IZ7 7 RATERWEGES, ZOBBUL RuntimeError %%k
HL%9,

51%1 breakpointhook i T EE&E N> I builtins.breakpoint ZiXHI L £3,
N—=a ¥ 3.7 Tl

class bytearray([source[, encodz’ng[, errors] ] ])
FLWwAS FEHIZR L EF, bytearray 77 A1E 0 <= x < 256 OHFEH DD & 712 2 A HA[HER
B CTFo Sa—F7NES—r A8 BRI N TW A2 EEIRERATNICH T 2HEDORX Y v KO
KREZMATOVET, F/z, bytes PO Y v ROKEBHATOVET (see bytes & bytearray
DIR1E),

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

o XFF DA, encoding (¥ AT a>d errors) 5IBBEZARINIRD FHA, DL E
bytearray () 1&XFH|% str.encode() TNA MIEBLTRLE T,

o BN OBGE. EANEZZEDT A XIZRD, null N4 FTHIEHLE R E S,

8 % 2 & EHDAHEH
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e NI 74 VR—T 22— A WXHATHA 727 bDGE, 04TV 27 F DA LEHAY
7 7 A NES oI bR E T,

o« 1737 DA, HiHl 0 <= x < 256 NOBEDA 77 7L TRIFNIRS T, 206 HES
DHFHONE L LTEDRE T,

IR TR KRS 0 OBESIPERSNE T,

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

class bytes([source[, encodz’ng[, ermrs] ] ])
P 0 <= x < 266 DEHDA I 2 —XTNRY—F Y RATH? "bytes” 7V =27 b ERLET,
bytes i bytearray DA I 2 —XTNURTH D, A7 =27 " EE(LZERVAY v B, A VT v
JRYEE, ATV 27 PDRATA ROV TDESEVEFEL T,

EoT, aYA NI X5IEIX bytearray() Db DL ERRICHERINE T,
NA M TS 27 MV T INVTHEKRTEE T, strings ZHEL T X0,

NAFV =5V RB  bytes, bytearray, memoryview, INA AT T I b, bytes & bytearray M
BIE BSRLTIEZ W,

callable (object)
object BIEHIMERH LATHEA 7Y = 27 S THIUL True . 5 TRIINIZ False BBLET, 2D
BEEAY True iR L TH., MEOH LXK T 2 RJEEMEDIH D £ 3723, False THAUL. object DIEH
LIFIRLU T LER A, BB, 77 RAFMUH LATRE (7 7R ZMHUHT EH LWL YRRV R %K
LET) T s A VARVREIZ FAD __call__() XY v FEFEORLMUH LATEETT,

N—=Yar 3.2 TEM: DX Python 3.0 T—ERD R E L7z, Python 3.2 TEIEL %
L7,

chr (%)
Unicode 2 — FRA ¥ "B | THEIZLFERILFHNEIRL T, HZIE chr(97) 1 EXFF] 'a!
%, chr(8364) EXF4 ' € ' ZIRLET, ord() OMTT,

BB OERREEIZ 0 205 1,114,111 (16 T 0x10FFFF) T3, i 2N OHE ValueError
PEHENET,

@classmethod
XV FBIIF7AXYy RFAZBHBLET,

TIAXY v RlZ, A VARV AXY v RBBROFE [ LT VY REZ VYR %2 5 X512, F—5I
ML TR DET, 779AXY v FEESTAIZE. UTOA T4 A 220 F T

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

@classmethod FERUIBEE 7L —4& T3, #£L <1 function S L TL &,
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JIAXYy Rl (C.£0) DXIR) Z7ARHMHUETI LS, (CO£O DX A Y RE VR
POIRHET I TEET, A VARVRIZZDZ FABATH 20 ERNTHEAINES, 7572
AV BRRES AP OMUHINZGEE, ZOIRES FRAA T 27 PHBBROE 515 LT
Exhxd,

Z7IRAXYy FiE C++ R Java OFXAY v FEIEZB R D EF, XYy Nk, ZOHOD
staticmethod() ZHBRL T IV, ZI7AXYV v FIZOWTEDFHELWI LIX types SR
LTLEZ W,

N—=Tay 39 TEH: 77XV v Rl property() 72¥, D TROVTR 259552 d
TEL LI E LT

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

__doc__ % __annotations__) Z5IZM ISR D E Lz, Fiz. Hi72iC __wrapped__ BHEZRF
DEIRHEDFELT

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

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

filename 5180213, 2 —ROHALLITTD 7 7 A V2 EZRTFAUIR D ERA; 7 7 AV bHAME
N2 DTRFIUR, FEFATREREZTE L TRE W ("<string>' —MANEDNET),

mode 5IEIE. > ALENDZa— ROBELZIEELET; source BD—HD X 5L/ 5 'exec'
H—OED LS5 eval' | H—ONEEHI X DY G 'single! T, (BREODOHEG. FHiid’ None
DAV TH 2 A HIFEEINET),

A7 a vl flags & dont_inherit W&, ¥O AVNATHA T a3y 2EHCT 20, FEROEHE
DENZHATE20ZHIELET, EHEL05BBFELAV (BB ETH D) HER
compile() DMUHLILO 2 — RIMEHA LD LRI 7927 Cay A LENE T, flags 51805
Z 50T dont_inherit 2352 SRV (F/213¥w) O5E, LA T flags @l?&f’éx_ bhiza
VA TF T a vt future XHBFEONE T, dont_inherit LB TROVWEBOEHE. flags 515T
fBESINA T a VEIBPENTY - MU Lita— FiC#EH ST 57 (Hﬂ%@f% Erarx
4 7F 7> ay) I EHINET,

AIMLT 284 54T a vt future XLy b7 4 —)L FCTHEARET, v FENMO OR
BB THRBOF T a v —HBICEEET AN TEET, FEED future HEEEZRET 572

WRHERZEY Y b7 4 =L ROEWIE, __future _ EY 22— LIZBI} % _Feature { VAKX Y AD
compiler_flag B THRZ2 N TEET, AVNATT7FY OBERIF ast €Y 2—1D PyCF_ T
RE2 777 TRH2ZENTEET,

518 optimize &, 224 TORBILLRAEZIRELET; 774V DHE -1 1E, A VX TVERD
0AFTarThHEZONZD A UREMLLANLVEESNE T, HRNRL~LE, 0 (k7 L.
__debug__ I3H). 1 (assert [FEX Y RO 4L, __debug__ 13#%). 2 (docstring ELD R4 %) TI,

OB, Ty A NEINTY —APRIETH 258 SyntazError &, Y —ADWXNANAL b2 ED

10
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& ValueError ZEH L E 9,
Python 23— F% 8—ZALTZD AST REZEBI-VDOTHIUI, ast.parse() ZBRL TLZE W,

5% source, filename Z{EE L T BEEA ANV |k compile ZIEM L 3,

AR BEUITICE 22— FOXFS| % 'single' X 'eval' E—RTary 4 L35 % ANE—
DU EDBATLFTREGE NI D TR/ A, ZHUE code Y 2 =V TARERB L L ITERIEL
ZRAILR T T 27D TY,

ZBE: AST A7V 27 MCary XL LTW5E EIZ, THICKEWFHNREME 2 XTI
& o T Python OMREHEXARI R4 FDRR y I BRI DEHZM]Z % Z ¥ T, Python £ > &
TVRE vy adELNET,

N—a ¥ 3.2 TEHE: Windows ® Mac DBATHZIITITF T, F72 'exec' E— FTDOANDH
fTCHRDLoTVARREDDH D FHA, optimize 5IEIEMINZE LTz,

N—=Yar 3.5 TEHE: YA source IZXNWNA MDD o7zt FIZ TypeError ZiEM L TWE Lz,

N—a > 3.8 TiB: ast.PyCF_ALLOW_TOP_LEVEL_AWAIT 7 5 7% LTk v 7L LD await,
async for, X async with DY K- 2HMMELT 2 e TEL 51D L7,

class complex([real[, imag] ])
& real + imag*1lj OEFLZIR T, XFHRPMEERBICERL 5, B98I Fias. %
NERI e RS, ZORBUIE 5 IBIE L T XTI D FE AL B 5 RIS
THoTERD FEA, Zh2ho5BE (EEL2 L) TEOBMERTT, imag BEWSI NS
A EEDHEZER T, Z0aYRA I 7 XIiE int R float DX D RBUEEK Y LTk %%3,
W D5 B»EBINSGE. 0 ZIRLE T,

—%1 7% Python A 7Y =27 b x IZX LT, complex(x) I& x.__complex__() WM ZRHEL 3,
__complex__() BEBRINTOVARWVWEEIE __float__ ) X7+ —ANv 7 LET, __float__() d
ERXNTOVRWESIE __index__ () 74— ANy 7 L%,

AR XFHP LT 2 &, ZOXXFINIPRD + R - HAFOR DICEAZZATIIRD £8
Ao BIZIX, complex('1+23") IFWVWWTT A, complex('l + 2j') I& ValueError ZiEH L £,

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

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

delattr (object, name)

11
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setattr() OFWTT, 5IIIA TP =7 P EXFHITY, XFHNEA TP =7 FOREMELD VT A
TRINIRD FRA, MEDA T =7 AT REEICR . ZOBKIIEE X N AR OEE
PHIFRL £ 3, 722 214, delattr(x, 'foobar') X del x.foobar ¥ Zfli T3, name i& Python
DFANTTHZREED D FHA (setattr) BBRLTLIEZI W),

class dict (**kwarg)

class dict(mapping, **kwarg)

class dict (iterable, **kwarg)
HMLUWHEZERLE T, dict A7V 27 PAFHEI ZA T, ZO7F7RACHTL FFaxyi—
Yavid dict &€ IYEVTER - dict ZBRLUTLIEZ W,

o a>yFHzoNnTIE, BV ML YD list, set, tuple 7 7 RAB LU collections Y a—I)L%
SILTLEEW,

dir( [object] )
S VIGE, BEDOR—INVRAI—TIHELADVRANERLET, 5IBDBH2L5E, 2047
Dz VOEMBBEDY R NERES LA ET,

ATV MH __dir__() EWVWIHIHDRAY v FEFDRL, ZOXY vy RARUH I, BEDOY R
FERIRITINERD EFRA, ZHUTED, HAXLD __getattr__() X __getattribute__() B
BeRETLZAT7V =2 ME. dirQO DEMHZEE T 2D T2 IR A ATEET,

A7V vH __dir__ O ZRELBZWGE, 20RA T b EREIOATVWREA TV =2
b __dict__ BHENS, TELZRIHRZED IS ELET, MROVAMILTLDHELTIER
(L ARZRLD __getattr__ () ZROHEEIAIEMR?»S LA EEA,

FIZFNLED dir() AH=ZXLE, BREWD KO BREERIEREZERL LS 2T 272D, Bz h
DATI =27 VTERER > TRZBVET:

e IV IPEI2a—NFA TV VOB E, VAMNIREY 2—-LOEMOHEINEEN
3

o ATV I T MR SRAF T 27 FOBE. VA MNIIZFOELOLEI . HiF
BNCTz o722 DHEESZ F 2D EENEETNE T,

o ZNLHDHZEITIE. VA MIRA TV =2 rOEMA. 7 7 AR, BRI o B K
ZADBEHANEENE T,

BRENBZVRAMITZNT 7 Xy MEZHERSATWET, BRI

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

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

['Struct', '__all__', '__builtins__', '__cached__', '__doc__', '__file__"',
'__initializing__', '__loader__', '__name__', '__package__',
' _clearcache', 'calcsize', 'error', 'pack', 'pack_into',

'unpack', 'unpack_from']
>>> class Shape:
def __dir__(self):

ROR=—STER)
12 $ 2 B HHmAHEH
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(RIDR=I D5 DR E)

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

>>> dir(s)

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

AR dirO BFHFE T2 7 P TOMBAIIENZ LS IR T Tws 0T, BEES—ENE
HHELTERINAHOL Y FewS XD b, ©LAREKES X5 hAfioty b2IRZS L LE
T . ZOBKOMPVENEZXY Y —RETEDSARNEND D $5, HIZIE 5180137 7 RATH
L& XX I ABUBHROV R MIEENEEA,

divmod (a, b)
2200 (BRETRV) BEFIBE LT, BRORELIToLLZDOEEERILR 5 2 DDED
R7&BRLET, HHETFOUNES > T0 356, ZHEMEEFcORRIMEA SN E 3, B
AF 58RI (@ // b, a % b) LRUTY, FEVNMUETIE, #RIE (@, a% b) tdHHbIh
F3, 72720 ¢ 3@ math.floor(a / b) T, ZN&ED 1 BI/NELR2ZdHHET, Wih
WCEXqg*xb+albldalldfFBIGEWVEIIRDET, L a % b LR TRVE XX 2O/
b EEULTHD, 22D 0 <= abs(a % b) < abs(b) ZimiLET,

enumerate (iterable, start=0)
enumerate A 7Y =7 FRIR L E T, iterable &, > —F Y A iterator B HBWVEATL— =3
VEVR=IFTIZEOMDA T 27 PTRITIUERD /A, enumerate() ICX o TRENA T
L—=&®D __next__ () AV Fid. (F74L TR0 &Rd start »HD) A > b, dterable b
DATL—Ya ilLoTHRONLMEZELX TV EZIRLET,

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

>>> list(enumerate(seasons))

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

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

REEHTS:

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

n +=1

eval(e:rpression[7 globals[, locals] ])
XFHN e AT a D5 globals. locals & D %3, globals 5 2 2 BB FHFHBF TR TEIRD E
HAo locals 5 Z5G5HEEEDY Yy Y I AT 20 MITTEET,

globals ¥ locals ® 2 DOFFEEZzhFhrua— ) a—hLDOHREIZER & L, expression 5l
2 Python X (B RS HETEEHFDY A M) & LTIl E 3, globals GEEHMTFIE L.
__builtins__ ZF—2 LTELEZVERIEZ. 2O0F—0DfHE LT HARAAEY 2 —)L builtins D

13
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FHENDOSIRD, expression DTS NZHNTHAZINE T, ZHIZED. eval O KHETHID globals
ICHB TERE LA __builtins__ ZERT S I & T, EIT&N 2 a— FTHEREE/HAAABEEE
HES 2 Z e B TEFET, locals FFEENERENIGE. globals FFEBT 74V b LTHEDONRE T,
EhL0FEDBAMEINTGE. eval O PRI ENTIRFITBIT 2 globals & locals Db & THRH
B XN E T, eval() 1Z, ZOFTREICEVWT, RAMENEZAO—T (B—=HLTRVA TS =7
) ANDT7 7 2BRFHBNI EICHERLTLEZW,

BENpEE, XAFHlS M RERICRD $3, M7 —@3pste LTilGshEd. fi:

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

ZOBEIE (compile() THEMEINZ EXS5R) EREDA— ATV 27 b 2FITTL2DICHHFATE F
T, ZOHGAE. XFHDODRODICa—FRA T2 b 2ELTLAEFE N, 20a—F4F7I =7 P2,
518 mode % 'exec' ¥ LTa VA ILEINTWVWBIES. eval () DR {EIZ None 12720 F7,

b Y b oezec() BABIC K D XOEMRFETH Y R— PENTVET, globals() BXU locals() B
B, zhzhBEDO /e — "B IUa - bV REFHELIRTOT, Zhb% eval () X ezec() T
LTS Ze BN TEET,

YV —=R3a— R UTXFIDBEZ bNGE. KHERBOEANFBLOL 7IEMD AT T,
)7 IARET EELRDO TN E LEICTHEIC % 288, ast. literal_eval () DBRLTL X W,
518X code_object ZIEEL T BEEIANV b exec ZEML FT,

exec(object[, globals[, locals] ])
Z DRI Python 22— FOEMRFEITE S R— b Li?‘o object W IXFHPaA— KA TP =2 bT
RFHUIRD FR A, XFHNDGE. £OXFHNE—HO Python X & LTHHTEN, 2L T (X
TR BLRVIRD) FITEhET, " a—-FF 7Y =7 ORI BCETINE T, Y0
BTH, ETEN2a—-FET77ANVANER LTENTH S ZepifFEhEST (V77 L VAR
=27 AD file-input Hiz S L TL 7ZXW), nonlocal, yield, B & return Xi&, ezec() BHEX
RKEEh7za— FOXRPTE R, BBUERDIMITHS Z i3 TEEE A, KD HEIX None TT,

COBETH, A7 avoifinrEkInid e, a— RZHEDR A —-TATEITINE T, globals
RODBEZoNTHE. ZOMEEHETRINIERST (hOFHEDY 77 7ATHoTERLT), 7
0= VAR 0 — A NVEROMAIEONE T, globals & locals DAV E-X SN IGE. Thz
nora — VBB v — I AVERBIELNFE T, locals ZIRET 256, ZDMHEE~y TRA T =7
FTRITNUERD ERA, Y 2—LLNJLTIE globals ¥ locals IZFA UHFETH S Z L ITHELT
{7Z&E W, B L exec B globals ¥ locals W22 20047V 27 M EZIIWMo 72358, 2—Riko
T AERICHEDIAFNTDD XS ICETEINE T,

globals FEEDF — __builtins__ KXW T AEEZESFRIFNE. Z2OF I LT, HAAAEY 2 —
L builtins DEHENOSZBRHAINE T, TINSH, EITEZNB3a—F%E ezec() IZIETHIIZ,

*1 e, N—H1F Unix RZA LDITROZLIELDPRZIMIFERA, = F2 T 2 A ADSHATNER S, BT, SYTEHE—F
T Windows % Mac AZANDBITEEHRL TLEX N
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globals WCEAED __builtins__ WEEHAT S LT, 2— FRYOMEAAAZFIHTZ 2 0HlfHT
R0

518 code_object ZIEEL T BEEAANY b exec ZIEMHL F3,

AR HAAARBE globals O BEY locals) d. ZREFNHED B — A BB —=H1D
HEZRTDT, Zho% ezec() DHE . BZ5IICEOEEELTHS L ERZZBHD 3,

FRR: EHECIX locals 1XRICHRN BB locals O DX SIWTENIEL £3: D locals FHFEIIXTT 2
EHEEPRATIIWTER A, ezec() OIEUFH LANRZRHIZ A — R 23 locals 125 2 28% D 7= Wit
5. BHRANT locals FEERTEL TLZE W,

filter (function, iterable)

class

iterable DEFZED 55 function DEZRTHDTA T L —XEMELE T, iterable 1> — 7 > A,
REEVR— T 2ar7Fh, £ T7L—KTT, function 73 None 725, [EEBEMEREL T, T
bb, iterable DWW TH HEFEVTNTRHREINET,

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

function DME%EIRT & 57 iterable DB ER TR TRTEHIBEENI. itertools. filterfalse() &%
LTSRS W,

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

I FEINDOZE. 10 EETRITIUIRD R A, LHICHEELEEALZEATOILEVEL A,
FEE '+ - OVWThHTT, EFES '+ BAERINBEICSH L TROMES DD B A 518
& NaN (not-a-number) RIEFZEZADEKRKZ D 5D T XFHTHIPLEFVELEA, K DIEMHEIIWS
. ANBEEE REBOEALFZRE, LIFICRT floatvalue OEMFHANIHE > BEHH D £ 3

sign = R

infinity = "Infinity" | "inf"

nan "nan"

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

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

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

ZIT digit &, 2=a3—FTO 10 EHOHT (2=a—FD—&kAI 73V Nd & EN5XTF)
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TF, RXFLPIXFORMIDHD £¥ A, Lo T, HlZIE 7inf”?, "Inf”?, ZINFINITY”, ZL T
"INfINity” 32 CTIEDQHERK E L THEMBRHE T,

—77C. SIBDEERCE 7 XFE NS R &, (Python OFBI/NISEOREET) F UEOFEI/NIUS
BRENE T, 5180 Python OFEN/NEUSEBOE NN &, OverflowError BB ENE T,

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

FIEH G Z 5T UE 0.0 ARENET,

f51:

>>> float('+1.23")

1.23

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

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

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

>>> float('-Infinity')

—inf

BN BN D WTIE, BUERY int, float, compler HBIRLTLIEE W,
N—=Pa> 36 TEHE: a—FYTIARTHEIN—THT DT X —Ra7 ZHHATEXT,
N—ar 3.7 TERE: ¢ IEEHAFIBICRD Lk,

N—Tary 38 TEHE: float_ () DERSINTVARWVWEE,  index () A7 x—LNv 7L
£79,

format (value [, forma,tispec] )
value % format_spec THERINIZEDIT " BIE” U7z XFHIRBUCELL £ 3, format_spec DR
I value 5IEBDBNKFE L ETH. 1ZL AL DAL THON D ITHENBREXOFELES: &
REE S —SFEMLRR.

T 7 AN+ D format_spec 1XZEDXFHNITT, ZAUIHEE str(value) OFFFH L & F UHRICKRD
£7,

format(value, format_spec) DFEUFH LiE. type(value).__format__(value, format_spec)
WICBIERE A, Z4UT value @ _ _format . () XYV v ROBMBRET I L &, 4 VARV AFFERZEEL
FT, ZDORXY v FOERD object ICEHEL T format spec BEEITIE B -72D . format spec
IR DEDLFEINTRDP 2720 LGS, TypeError DM EINE T,

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

class frozenset( [itemble] )

LW frozenset 7 73 =7 MERLET, A7 avT iterable 5B ONILERETEAET,
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frozenset ZEN A VI TRTT, ZDZF7RICHTE FF 2 XY MI frozenset ¥ set (£H)
B sel, frozenset ZBRLTLIZE W,

o a >y FHIZOoVWTIE, BNV ML YT TR set, list, tuple, dict R collections EY a—I)L%
RTLZEW,

getattr (object, name[, default])
object DIFEINTZEHDMEEIRL £ 5, name EXFHNITRINILD FHA, 5 X502 FF
BE TV 27 bPORELDI BT —HTUI, RDEZZOEEDEICRD £, L 2,
getattr(x, 'foobar') {¥ x.foobar LEMiTY, b LIEE S NIBEDSTFIE L R WIHE. default 3
BEINTOVNUEZDEREINE T, Z 5 TRWVIGAEIX AttriduteError DEMHINE T, name
¥ Python @Al FTHEMEITH D FVA (setattr() ZSBRLTLIZEWV),

FIR: FoAR— MNRANTO YTV Far AL ARIITONES, ZDED,. TIAN—
B (RBIC 2 007 v X —Ra7 2t Az RoEM) OfEZ getattr() THD T 72DITIE,
B2 EFH T I VT IRERHDET,

globals()
BEDEY 2 —VOXFIEMZRE L HEZRELE T, BBAOa— FicHf LT, BERSh
5 ZICHEPRES N, ZORED Y 2o oM N2 Zrrb b TR UNEICLD £5,

hasattr (object, name)
FIEEA T 27 P XTFHNTT LFFNA T =27 Y ORERD—DTH o728 True &, £5T
WG False IR L £3, (Z OBIEIE. getattr(object, name) ZMEUSHI LT AttributeError
ZEHTELESI 0T RE I THEEINTVWET, )

hash (object)
FTV 2 N DAy 2R (FETIUD) BLET, o> 2 HIZEHTT, ChoRHEERRT
BRCHEE DX — 2@l 2 - DIfbNE T, FLWHE R BIEIZFEL WAy & 2 fHZRD
FFT (1L 10 DEIRBPELZ>TVTHTT ),

AMRR: MEO __hash_ _ O XV FRFEELLATI 27 F2MESHE. hash ) DFETTE2>
Dby MEICEDETREDEZYVIDIETLE ZEITHERLTIEE W, # LI __hash__(O) 2ZHL
TLEE W,

help([object])
FHABIAANV T AT LZEE L X T, (ZOBBIENENREHOZLDDHDTT, ) 5IBNEGZ 51
TVWRWES, MENALVT YR TLEFA 2TV Ry — )V ETEHLET, 5808 FEHN0%
B XFINFET 2=, B, 7FA. XYY P, F=U—F, FREFF2 AV FOHEHAEZLT
BRI, AT R=Ipayy —)L ECHFEINE T, 518R 200t 7 =2 FOBE. 204
T2 MBS ANV T R=IDPEREINET,

help() ZIERH L7 L 2SRRI 2 MZR 5 v > a (/) BBREEEIE. 25 v 2 XDRiD
SIBPMNEHEASIEIZ 2 WIEBEKRTH S ZICHERELTLAEE W, XhFHELWERE, MEERT I
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DWTO FAQ OIHE 2L TL7ZE W,
ZOBBUZ, site BV a—A0 5, HAAADHFZEMICKE IR E L,

N—Y a ¥ 3.4 TEWE: pydoc ¥ inspect NDOEHIZE D, MPHLAEEA 7Y =7 bOWE T i
ST F LD EENTEBEDOH b DI D T Lz,

hex ()
RO LTI "0x” DI WINEFD 16 EXXFHNCEIR LU £ F, 2 2% Python @ int £ 7Y =227 +T
WS, BEERT __index__ () XYV v FRERINTVWARITNEED FEA, WL 220fl%ER
LE7J:

>>> hex(255)
'Oxff!

>>> hex(-42)
'-0x2a'’

BRERCF D 16 ESCFHNR/NF D 16 T, JEBHD 70x” fFER "0x” FELICER L 720
Bl RICHEF 2 HEPMEZET:

>>> ! ' % 255, 'Jz' ¥ 255, 'JX' % 255

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

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

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

(‘oxff', 'ff', 'FF')

EDFLVI Y format ) BBMLTLZZEW,

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

AR FEMNIURR D 16 EXTFHNEREL 21372 WIHEIE, float.hez () XY v FEloTHREW,

id(object)
F7T2 7 bD VEBIME BIRLE S, ZOMEIRERT, 2047V 27 BRI —ErOE
BTHDZePMFEEINTWET, AMUPEIELRLZV 2 o047 =227 MIFEU 4d() Ex2F>
" LNERA,

CPython REDHM: ChIF 7Pz FDXEY 7 FL AT,
518 id ZIEEL T EBEAAY b builtins.id Z2EH L F T,

input( [prompt] )
518 prompt BEAE TR, TADEKREORTEHRWCTEEH IcEE I T T, X2, 2o
AND 6 1 T2iiAlA XFINEBRL T (REOBITZRWT) JBL ¥ ¥, EOF 2#HiAiEhik
¢ %, EOFError DiEHINE T, Hi:
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>>> s = input('--> ')
—--> Monty Python's Flying Circus
>>> s

"Monty Python's Flying Circus"

readline EY 2 —IVHBFAAENLTOVIUX, input O IZZNZMH > TRHEBULITRES A b U KRE
REEL 5,

5% prompt =T BEEA N> I builtins.input ZEHL 3,
518 result % T BEEA ANk builtins.input/result Z#EH L E T,

class int([z])

class int(z, base=10)
BUEE 723 XFA 2 D OERENLBEA 727 V2R LET, 5IBPEZA6NRWVWIEEIZIE 0
FIRLET, 21 __int__ () PEBINTWVWAEHEIE, int(x) E x.__int__ () ZBLET, z &
__index__ () DEREINTVWBEHAIE, x.__index__ ) ZIRLZEF, 21 __trunc__() BNEHREN
TWaHEF x.__trunc__ () ZBLF T, FEVNGEBIZOWTE, ZHAUE 0 1EWAINGT D 5T
9,

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

interspersed between digits.

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

BRANZOWTIX, BUER int, float, compler BBIRLTLIZE W,

N— 3y 3.4 TEHE: base D int DA VARV AT L, base 7 =7 b3 base.__index__
AV REF->TWBRIER, ZOXY v FEMATEIINT 2BEEELIZ VP TEET, UFIONN—
Y a ¥ Tld base.__index__ TIX% < base.__int__ ZHHLTVWE L7,

N—=Tay 36 TEE: a— R TINHTHEIN-ATE2DIT7 VX —RAa72MHATEE T,
N—Ta v 3.7 TEH: ¢ IMBEHHIIBCKED L,
N—Tay 38 TEH: int__ () BEBRBINTVWAWES. __index () N7 +—A ANy 7 LET,

N—=Y a ¥ 3.10.7 TEHE: int NOXFHIASRZDOLFHIRTIE, ¥ — L AIERRE (DoS KE) %
BT 272DICHIRENZ 2B T, XFH o % ant KB LID ant ZXXFINCEH LD T
BB Z DFIRE B 72 5E. ValueError DEHENE T, H LA BEXFIOZERICISITZE
THIPR 2R L T XN,
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isinstance (object, classinfo)

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

is not a type or tuple of types and such tuples, a TypeError exception is raised.

N— a ¥ 3.10 TEHE: classinfo |2 Union B #IEETED LS5O EL

issubclass(class, classinfo)

class 7% classinfo @ (E#%, B, £2E /RE ©) 372752 THE5HIC True ZRLET, 7
FRFZEEDOY T IR BREINET, classinfo \ 37 FAFTI 27 VDRI N (F7EHRFNIC
ZDEIBETNEEORTN) R FAAXTI 27 O Union B TH K. ZOHER class H
classinfo DWIT NP D7 FADH 77 5 XA THIUL True IR L T, LA OEITEE X N5
A\ TypeError BIAMEH SN E T,

N—= a ¥ 3.10 TEH: classinfo & Union B RIEETES LI D FE LT

iter (object [, sentinel ] )

iterator A7 27 v ERRLET, B5IBBH 20502 >o THE—FIBROMRITKE S ERR
DET, B BB ROEE object & iterable 70 kAN (__iter__ () XYV v F) BHR—-1
T2aLrvard IV b FREY—FyZ27abal (0 hoAEFE2EEESIBICE %
__getitem__() XYY F) ZYKR-1FT5F 727 b TRIFNERD EBA, FE—5EBEELD
ZabtandyR— b LRWVEEIE TypeError PISIBSEHENE T, B 518 sentinel D352 6h
72356, object WEIMFUH LATREA 7' = 7 P TRIFNUIR D FHA, ZOHBBWERINI A TL—X
E__next__ () XY v FEFUHT I 2IZ5I8 LT object FFUH L £ 37; RDED sentinel ¥ 5
LiFAUR, StopIteration DEHEINE T, ZNALHNOHEFIIRVENZDOE FRENET,

AT7L—2E RTLILEI W,

25|1BIERD iter() OEARFAFED 1 21F, 7oy 2 ) —X—DOEETT, HIZIE. XL FUD
TF—BR=AT7 7 ANAVPLEERD TR Y 7% 7 7 A VOKICEIET 2 T THRAETIWEIRD X S
L%

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

len(s)

F7Yx27 PORE (BRO) 2IBLET, 5lBUI>—F7 X (XFHN, NA AL 2T, YR B,
range 5§) 2alL sy a v (&, BE. BREEE) TT,

CPython REDFM: len X, HIZIX range(2 ** 100) DX 57, sys.mazsize TR 3R XIT
Xt UT OverflowError ZikH L £3,

class 1ist([itemble])

list 1&, EBIQIBEMTERL I 2a—&2 Ty —r 2T, VRN (list) ¥ =47V RE .
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locals()
REOR =DV VRALT =TIV ERIHELEHL TCORLES, BT r vy 7T locals() BN
HUZE ZWZEHAZERDREINETE, 77270y 7 TIRRENERA, TV 2 — L L RILTIE,
locals() & globals() WBHUHFHFTH 2 Z L ITFERELTLIZE W,

AR COMEONRRIZELTUIWIT EEA; BHLTH, 4 XX TV XPBES 0 —HVERPHE
ZROMEICITHEL A,

map (function, iterable, ...)
function % FERZ IR LIZD D iterable DRTOBERZIHEHAT 24 71— X %R L E T, BMD iterable
FIBDPTE SN2 6. function 3Z OEIZ T DOEIBEZIS 2 FUIR ST £TDA 77 7 AhHUAT
LTSN BRCHEHHAINE T, BBOA T 7 I7ABE5I6N%E0, 204 7L —XEZOHDEK
FOATITVHRELRRTIEED 3, BBO AT TIEIEE I VICRE SN TV 2HEE.
itertools.starmap () ZZMMULTLIZE W,

max (iterable, *[, key, default])
max (argl, arg2, *args[, key])
iterable O TIRAKDER, F72E 2 DU LOFIBOFTRADDDERL ET,

PLESIED 1 2752 o256, ZHUIZE TR jterable TR TIEWIFEREA, ZD iterable
DERRKOBEREMREINET, 2 DU EOF—U—FELOMEFIRDPEG X 5058, TOMES KD
FTHRRKDDDIPIRINE T,

EEDOXF—U— FEHGIED 2 05D £7F, key 518035182 1 DM A IEFEIE (1ist.sort () DB
DDEHI) ZIEELE T, default 5IBIIER 6N A T 7 TNADBEOHEETIRT ATV =7 M &ts
ELET. 477 TADZET default D52 5NTOVWIRWIEE ValueError BAHENE T,

RRKOEZPEB DI E, ZOoBMBEZObREANCEHA D DDERLET, T
¥, sorted(iterable, key=keyfunc, reverse=True) [0] % heapq.nlargest(l, iterable,
key=keyfunc) D K574, DY — b EEWEMRFTZY — L el LET,

N—= a v 3.4 TBI: default F—7 — FERHGIEL
A=Y 3y 38 TLE: hey 5185 None TH5 I L EHHLE T

class memoryview (object)
BRonid 7oz bbbl " AEV L2 —" 3727 FR2IRLET, L CIE XEY
Ea— 2ZRBLTIESW,

min (iterable, *[, key, default])
min(argl, arg2, *args[, key])
iterable D TR/NDER, £ 2 O LO5IEOFTHRNDODDEIRLET,

PLBEFIED 1 D752 o568, ZRUIZE TR jterable TR TIEWITFEREA, ZOD iterable
DERNDBEEPREINE T, 2 O EDF—v— NELOMESIBDPE X 5N5E. FOMESIBD
FRTR/IND S DIREINFE T,
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EEOFXF—v—FHEHFIED 2 2HD £3, key 51803518 Z 1 DB IMEFEE (1ist.sort() Db
DDEIW) BHELET, default 5IBUFE R ONTA T TADEDEEITRTA 7Y =7 b &ts
ELET, 477 7NUDZET default D352 5NTWRWEE ValueError &I E T,

KPMNODEZPEB D2 E2, ZOBMREZObRACEATZDDZEL £, ZHid
sorted(iterable, key=keyfunc)[0] X heapq.nsmallest(l, iterable, key=keyfunc) D X
57, MDY — MEWEMERTT Y — L ETLL T

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

N—a >y 3.8 TEHE: key 5185 None THZZ L 2HFALET,

next (itemtor[, default ] )

iterator @ __next__ () XY v REMUIHEIT I LD, ROBEEEZIFLE T, 4 7L —&ZDBFH0
R SNTHE. default G2 5N TWAIUIZDEINREINE T, Z 95 TRWEER StopIteration
MR EINET,

class object

MOBRED Rz VT L WA TS =7 P RIRLE T, object IZBTDI FRADHKES AT, T4
¥, &2TO Python 7 5 ADA Y ARV AZHBED XY v FHERFL £ T, 2OV HIR 258D
ZH T ER A

ER: object & __dict__ % RV DT, object 77 ADA Y AR AT REDOBEBEENRAT
5ZrFTEEEA,

oct(z)

BRORSETIZ 700" DMV 8 EXFINCER L 5, FERIX Python Oy LTHHEX 2 ERck
D% 3, x5 Python @ int A 7Y =2 b ThWHE, BEZIRT __index__ () XYV v FAERX
NTVWRITFRERY FHA, HIZIE. RDEH1ITHD FT:

>>> oct(8)
'0010"'

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

B TR 7007 A ER 7007 L D 8 MEXFHNIEB L 2 WIHEIE. RICEIT B3 HEOWT L%
o TLEE W,

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

('0012', '12")

>>> format (10, '#0'), format(10, 'o')
('0o012', '12")

>>> £'{10:#0}', £'{10:0}'

('0012', '12")

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

opener=None)

file ZFAZ XWIET 2 T7AINATO IO ZRLET, 7 7 A VERL Z e TERIFIURX, 0SError
PEHEINET, ZOBBOFAFIZOWT, tut-files ZBHLTL 72X W0,

file 1% path-like object T, AL 7 7 A VDR (SR ETIBIEDIEET L7 MU D 5O
W) BENET Y TFT2T7 7 ANDEBD T 7 ANTRAI VIR 25253, (Z7ANVTRAZ YT
ADBEZ HNIGE. closefd B3 False WEREZINTVWRWHAED, ZOMMIERT [/O A7V =2
IR/ B—AENBE BT 7ANTRIZ VTR 70 —XENET, )

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

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

XF | 2K

' | BAAABRICEL (T 740 H)

w' | FXALHICHE, £ET 774 0EYIDFED B

'x' | HHERYRAERIICHEE. 7 2 A DTREET 2L EIIRMT B

‘a' | FEABRHCHE, 77 AADEFET IHAICERRBISELT 3
'b' | N4 FVE—F

't' | TXRAME-F (F720 1)

e EHTAHICE (FiAIAA - FEIAAH)

TN EDE—FIR 'r' (TFRAFDOGAHAABHICHL, 'rt' EFE) TS, 'wt' & 'wtb' 37 7
ANEHOTEEEZLET, 'v+' & 'r+b' W7 7 AN Z EHEZETICHETES,

HZE T bR TVW3 & 512, Python I3AA4F U FF 20 1/0 #XBILE T, (mode 5150
'b' BEDT) N FVE=FTHDIGNIZT 7 A 0E. AEZVHIREZTA—T 4 7 HETI bytes
AT b LTRLET, (T 741 b, mode 5I8UC 't DEEN/LED) 7THFAME—F
T, 77 AVONEER str & LTREIN, AN MIIEET. 79 b7+ —sKEFOZYa—FT 4
I, encoding BIEEINIGEIBEIN >y a—T 1 V7o T7Fa— NI ET,

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

details.

AM: Python &, FEOARL =T 4 VI TVRATLABTHFRAN T 7 A NE Y IBET 20T L
FHA; TRTOUNEIE Python BETIThI, o TF I v b7+ —L3EKIFTT,
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buffering (¥4 7> a YOBET, Nv 77V TDR) S —2RETHLDIMEONET, Nv 7>
VY7 RESET 27-DF 0 ZELTLZEW (N4 FVE— RTOAREARETT )o E/ATHNMT
DNy 77 VY1 EZRELTLEIWN (FTFRAME-RTOAENTT ), BEFA ZDF v >
Ny 77T 20 A4 XA PHRATIHELLZWESIE. 1 KDREFVEHZELTIEZ WV, 20
BTNy 7794 X2HE LGS, N FVERXTANy 77 1) 7% 3 K- 132 I/0O (buffered
I/O) W2 D ¥ $iH XN E T, TextIOWrapper (/405 mode='r+' DE— R TAH-F I
727 7A4N) TEADNY 77V 0 T %75 0H LILER A, TextIOWrapper TNy 7 7 U ¥ 7%k
b3 2121E. io0. TextIOWrapper.reconfigure() T write_through 77 7 %5 Z ¥ ZMEF L
TLEZEW, buffering 51D GZ bNBPo735E, T 74V DNy 77UV 7RY—=ELITD
EOWEMEL %9

o NAFV I 7 ANEEEI A RXDF ¥ 7 TRy 77V T7ENET, N7 794 X%, TED
FNRAZD [Tay 7% 4] BRETZL2a—VRT 4 v 7 E2HCGERIN, T RATEER
B RbH DI i0. DEFAULT BUFFER_SIZE DMEbLNE T, ZL DY R T 4 TlE, HAINZ A
7 7% 4 X% 4096 2> 8192 NA FRIZKRBTL & D,

o IXEEMZR) THF AT 740 (isatty() DS True BIRT 7 7 A M) 3TNy 77V ZRMEHAL
F5, ZOMDTFA M7 7 A&, ETHIBLIEANAL FU 7 s A AVHO S EZFRHLE T,

encoding 37 7 A VDL Yy a— FRe7Fa— RfEibNd text encoding DHHITS, TDF T =
YRTFAPE-FTOAFHLTLES W, T740 b2 a—F4 Y7377y b7+ — oK
TZ (locale.getpreferredencoding () R H D) TIT A, Python THR—-FEHTWEIZra—
TAYTRENTHIMHEZFET, FL LI codecs EY 2 —LADHR— L TVWEZYA—T 4 ¥ ID
VA PEBILTLZE W,

errors 134 7Y a YONFH|T, T2 A= FRTA—RFTOILI—2 DL WIDZHRETLDD
T3 N FVE-FTRFHATEEEA, BRALBRBEDOLS — Y FIMEHAFGETT (T5—/\>
FZHRLENTVET) B35 codecs.register_error() IZEIREINTNS T F — IO
HAJRET T, BHED T — > FZOHFNCE. LTFD X520 0HHD £3:

o 'strict' T Ya—T 4 VI TT—RDH BB ValueError ERAEXEET, T 7 4L ME
T» 5 None HEILRIETT,

o 'ignore' BX I - L ET, VAT 4 VI -2EHT LT, T—&x»Kbhd
ATREMEDS H 2 Z B ICHER L TL 2 X W0,

o 'replace' I, NERERD T —XDBEELZGANC ("2 DLSR) B i~—H—Z2HALET,

o 'surrogateescape' FIEL K BWAA Mz a=—a—FD Mt as — MHEED S5
U+DC80 25 U+DCFF O#ifloa—Fa1=y +THobbLET, 7—XDEZAARIZ
surrogateescape T7 — NV FI3fibhd e, Zhso¥usr—ba—Fa=y MITTERT
NA MINCEBENE T, ZhRT Y a—7T 4 YRR T 7 A VRS 2 DWERTT,

o 'xmlcharrefreplace' 37 7 A ANDEZIABRDOAY R—FSNET, ZOLVa—7 4 V7
THR— b INOFIE, &#nnn; FROEY 72 XML XFSHRTEHRINE T,

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

newline XA PV =AW BATLFE R ED XS R—RAFT 20 %2HREL £, None, '',
"\n', '\r', £ '\r\n' OVWTOUDPEEETEET, ZABUTOXS TEMEL 7

o AMY—LD5DANDFHAAARE newline 7 None DIFH., L= NN—HPLUITE— RPEMIC
hET, ANWFOTIE '\n', '\r', T2 '\r\n' TEDODH, FEFHLIITIRZXNSHIZ '\n'
WEBENET, ' DFE. 2= A=V LBITE— MIFANTRD 30, [TREEHBRIATIC
MOH LTSGR ENE T, £OMOIEYREDHE. ATITIEEZ b FITOAKEDLD, 1T
RIFZARZ TG LITITRE N E T,

o AMY—LAANDOHNTDOEZIAARE, newline 7% None DFE. £TD '"\n' XFWEZATLDT
7 4V DTNV =& os. linesep WEIINE T, newline B3 '' 72X '\n' OHEIFEH
ENFERA, newline BZDMDIELREOHE,. £2TD '\n' XFEE5 X N/ XFINEH X
nEJ,

closefd 73 False T, 7 7 A VA TIER L TT 7 A VLR FHE X SN 5E. FED 7 7 4 LilkF
X7 7 AL OBV EFE R DET, 77 A NVADEXONTEE. closefd 1Z True
(77 4V Ml) THRINUUIRD FEA, ZITRVWHAELI —2EHINET,

FEOHLABEA 7P 27 b % opener ¥ L TEZ B3I 8T, WARLDA—TF =02 EF, 2L T
T7ANT T POTRED T 7 A VERFIE. opener % (file, flags) THIH L THLNE T,
opener XFWTz 7 7 A VLR FERIRZ R FIUETR D £/ A, (0s.open & opener £ LTHE T &, None
B LD FAFOBREICR D £3),

BRI Nz 7 7 A Vi AR E T,

RDHNZL os.open() BABD dir fd 5ZEW. BX6NTT 4 L7 Y25 OMHEM A THIHES N
727 7 AN EET:

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

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

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

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

open() BAEDYNRT file object DBRNIE— RITKTFEL 3, open() 27 7 AV ETFRAXAPE-F
("w', "', twt', ‘Tt RY) THIL Dozt 2l do. TextIOBase (FfIT i0.TeztIOWrapper)
DY T 7RAZRLET, 774NNy 77 VY INEDOANLFY)E-FTHLDIME-T
X3 io0.BufferedlOBase DY 727 5 A%ZIBRLET, EBEDY 7 RIHA TT, GtAAANA TV
E— FTIX d0.BufferedReader ZIRL £F, HEXIAANA TV E— FRBLANS FVE—-FTIE
i0.Bufferediriter IRLUE T, #iAHFZE— FTIX t0.BufferedRandom IR L EF, v 77
VY I ER Y Rk raw A MV —4A, ThbDD d0.RawllBase DYV TV T ATH 3 d0.Filell %
BLUET,

25
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fileinput . (open() BEEFENIBGFITHS) 10, os. os.path . tempfile . shutil 7R ¥ D,
77 ANBEEY 2 — L BBMLTI T,

5181 file, mode, flags ZfEE LT BEEA N> b open ZEH L 7,

mode & flags D 2 DDFHIIFEUH LIFDEL SEBIEXIN D, #HEICX VFEEINID T 56
HWrdH b ET,

N—Yar 3.3 TEHE:
o opener 5IEEBIML F L7,
e 'x' E—RNZBEMLE L,
o DM I0Error A SN E U ZAUIBIAE 0SError DA U 7 AT,
o BITFD 7 7 A V% AR E— R ('x') THWZEE, FileEzistsError kT % &
TR D E L,
N—Tar 3.4 CEH:

o 77 ANDHESINTD T L

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

o AT AA—NADHFMESNS T FANY RIBHNEEB LR o GE  OBEIR
InterruptedError FIAV 2 EM T H2RODICT AT La—L2BHHATT2 LoD ELL
(FHIZOWTIE PEP 475 2B LTL 20,

e 'mamereplace' =T — Y FIWBEMENE LT

N—ar 3.6 TEHE:
e 0s.PathLike #RELF T2/ V2RI AND LSRR DELT,

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

ord(c)
1 XF®D Unicode XFERTXFINIH L, ZDXFD Unicode 2— FRA ¥ b ERTELERL
9, BIRIE. ord('a') 3EE 97 2R L. ord(' € ') (Z—nmils) 1 8364 ZIRL ¥3, ZHhid
Ch'r'() O)ﬁ‘/@j—o

pow (base, e:rp[, mod])
base D exp TxEIR L FT; mod BHIUX, base D exp TIZNFT 2 mod DERZIRL T (pow(base,
exp) % mod KDIMEBXLIEFHEINFT), Z5[HDENX pow(base, exp) I, ARHEEFZM o4
basex*exp & EFliTT,

26 5% 2 B HAHAHBEK


https://www.python.org/dev/peps/pep-0475

The Python Library Reference, V1) —X 3.10.15

FIEBIIBMERTRITNERD $8 A, HIRGOHE, “HEMBEREICH T 2 BRI EH S E
To int ART Y FOBFE, H 25 HATRVED ., FRIE BRH#%D) A7 ¥ FeF UK
DET; 82 5B ADHE. ETOIIERFH/ NSRBI E S A, VNGB O RIR S
3, HlZIX, pow(10, 2) & 100 2R L £3 25, pow(10, -2) X 0.01 ZRL ¥3F, KD int &Y
F/21F float BTEHDMHETH D, ORI ERTHRVWEA, BEBOBEMRINE T, FHlx3,
pow(-9, 0.5) I& 3j IGAWEEERL 3,

base & exp B int AT ¥ KT mod BTFET 5 & %, mod b F/BBATRINER ST, oY
O TH o TUIWITFER A, mod DTEIEL T exp BEDEBDEGE. base 1& mod £ HWVIZHE (RAX
KIS 1) TRUINIRD FHA. ZOHE. iny_base & base \ICNT 2 mod RIEL TEEI 2 7
B (base & inv_base D% mod TEHI -7 RDDP 1127225 X5 4¥) £ LT, pow(inv_base, -exp,
mod) PHRENE T,

IR 97 #2953 38 OEY 2 WM OEERITF:

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

True

N—=Yay 38 TEHE: int A7 ¥ FIIX LT, Z5HIERD pow THE _FIEICADELTINS Z L
MTEDLIWCHDE L, ZRIREKDEY 2 FHWHOFHREMNARICRD 3,

N—=Pay 38 TLEHE: ¥—V—F5I2MS N TED LT E Ui, MENINES B2 T H
PR-PFPENTVE L,

print (*objects, sep="" end="\n’, file=None, flush=False)
objects % sep TRUID DB LTFAPMAFY — L4 file ICFRRL, HRIZ end ZFRRLET, sep . end
. file flush #5225, ¥—V—FR5| LTEHEA2DENDD £3,

F—TU—FRLOFIEIETNT, str) BT 2 X5 ICXFHNCEHLI N, sep TRYILNZH SR b
V—nicEEHIN, RFRI end DX FE T, sep & end DT D, XFHTHRITINIRD 8
Ao ZNB% None 12352, 774N FDEMPEDNE T, objects 352 6 NRTHUR. print ()
X end P RFEEHLET,

file 518X, write(string) XV v FZFOA T2 7 P TRIFNERD FRA, BEESINLRWL
. None TH 2HA. sys.stdout BEDLNF T, RRINZ58IETT F X P XFINTZEH:
ENETHDE, print) EINAFVE—RT 7 A NA TV MTEFHTEEREA, KbDIC
file.write(...) ZfioTLZE W,

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

N—=Ya v 3.3 TEHE: ¥—U— R5H flush 258NN FE L7z,

class property(fget=None, fset=None, fdel=None, doc=None)
property JBHEZIR L 5,

foet WXBMHEZEUG T 272D DTS, fset (IEMMEEZRET 270D TT, fdel FBEMEMEZHI
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MR R, BT x OO ERTT:

class C:
def __init__(self):

self._x = None

def getx(self):

return self._x

def setx(self, value):

self._x = value

def delx(self):
del self._x

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

e C DA VARV RIZBIE, c.x 1d getter ZIFUOH L. c.x = value & setter &, del c.x &
deleter ZWEN L £5

doc 1%, 5z 50 4UR property BHED FF 2 X ¥ P XFEIHNCED £3, 52 57T, property
i fget DR F 2 X2 bXFH (B LDHIUX) Zab—LET, 2D property() & 7AL—4F &
LTz IR, Fist LEM property Z21E2 DIZAES T

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

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

return self._voltage

@property 7 2L — X% voltage() ZF ULERIDE E ZiAH LERABEMED "getter” 12 L. wvoltage
DR FaX Y bXFHN% "Get the current voltage” IZFREL 3,

property 7Y = 7 bk getter, setter, deleter XV v FER->TWVWET, ThHDXY v RET
aL—R LTS &, WET3727HREENTalL — b XN=BEBUIERE S L=, property D2
V-2 TEES, Thz—F00 D3 AT 200350 £9:

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

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

return self._x

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

RDOR=I ki)
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(FiDR— 25 D %)

self._x = value

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

ZDa— FIZEAOF & FMT T, EIMDOEBUIE. S TTD property & R UEHT (Z OFITIE x) %
BEZTREW,

REND property A7z 7 bbb, aYRA NI 7 XDFHITHIG LT fget, fset, BL U fdel EME
PRHET,

N—Tay 35 TEH: BEAT7O=7 DRy 7 A ) Y IIBEZALARICLD LT,

class range (stop)

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

repr (object)
A7 27 P OHIFHRELRRBZ GO T ZEL £, ZOBKIEZ < DRIZOWT, eval O IZH
SN ZLFECHEZR OSBRI T2 7 V2RI UFHNRERL LS LET, 25 TRVIGS
F HENCH EN A 7Y = 7 OB DA L BMOER (KIEDHEIFA 7S =2 D4R 7 R
LVAZEAET) RIRLET, ZI7RE, __repr__() XY v FERERTHI LT, ZoMKckh %
DY FTADA VAR Y ADPIBRTHOZHIHT 2B TEET, sys.displayhook() 17 7L ATE
RWIGE., ZOBIX RuntimeError ZEH L 5,

reversed(seq)
BRZWIEICE D 34 7L —& (reverse iterator) IR U E T, seq i& __reversed__() XV v
FERO», d—=Fr 2B Faranr (__len__ ) XV vy F, BXF 0 U LKL ML T3
__getitem__() XYV R) BV RK=12T2F 727 b TRIFNUIRD FVA,

round(number[, ndz’gz'ts])
number Z/NMERLLT ndigits HiOBE THOTAEZIR L £ T, ndigits BEME Nz, None 727
L. AMEICRSITVERZIRL $9,

round() ZYRK—+ T BHAAARTIE, HIZ 10 D~ A F R ndigits BOEHOFTHRHITEVDHD
WKADSNFT; ZODFEHAR LR T IEWERS, BHZEIGIC (2070, HlZIE round(0.5) &
round(-0.5) EMiF & H 01T, round(1.5) & 2 1) WD SN EF T, ndigits WIFEREDOERMEIE
Mriah g3 (IEOEH. ¥u, A0, R YMHEIE ndigits BTEEZINTVIRVD None DEFEITEE
B, Z5 TRINIEDEZ number X [F TR TS,

— %87 Python 7Y =27 b number IZXF LT, round X% number._ round  IZHFEL
3

FRR: FEVNBUSENSN T S round() DIRBDZBEWVIENLZ DD LALFERA: HlZIX. round(2.
675, 2) X THMED D 2.68 TWEHRL 2.67 252 F T, ZHUINTTEDD FRA: ZHKIELAY
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DN TFEN NEEBTTIEREICR B R W Z L OFERT T, L <1 tut-fp-issues ZSH L TL 20,

class set([itemble])

* T a vT iterable DEZRERFDO, LW set £ 7V 27 PEIBLE T, set I3MHARAAZ T AT
To DT TRTDWTHLWERIE set % set (EF) B - set, frozenset ZBRLTL7ZE W,

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

setattr (object, name, value)

getattr() OWATT, 5I1BUIA T =7 b, XFH, ZRDOEEVETT, XFHNIBHFO BT
FXH R BEOHINCTEE T, ZOBBIIEE LA 7Y =7 b FFEIX. [E2E M BEER
%9, BlZIX, setattr(x, 'foobar', 123) IX x.foobar = 123 XTI,

__getattribute__ () DA AKX A X% __slots__ ZBEUTA TV =27 FHEHI L TOWRVEED,
name & identifiers TEF XN TV 2 Python il FTH 2 HEIDH D TR/ A, BHEAHHIF TRV
BE. Py b efioBEANDT7 7 RETEERAD, getattr() REZBELTT 7L AWRET T,

AR TIOAR—-MNREFIO~ Y U Far AT ET, ZDORD, T4 R—-1 1
JEME (EBIC 2 0D 7 Y X =R a7 2 ES i FOE M) 0% setattr() Ty MT 5701213,
BYHEFH T2 VT EARERD D T,

class slice(stop)

class slice(start, stop[7 step])

range(start, stop, step) TIEEINZA VT I/ RADEEERT, AZARX A7V =7 F2RL
F5, 518 start BXU step 137 7 4L FTlE None T3 o RT7ARFA TV =7 MEFAHLEHAD
JEYE start, stop BL U step b, I HRBEICHIHTHEDONL H (X723 77 2V MA) &
BLET, ZNHDHEICIE. 2OMDIF-Z D LAKEEEHDETA, LErLREDYL, ZHHDHE
¥ NumPy BEKF, 20OV —F =T 48y F—ITHHEATVWET, RFIARFT TS
MRS N2 A V77 RIEHXOEDON 2B ER SN E T, HlRIF alstart:stop:step] ®
alstart:stop, i] TF, ZOMEBORELRZ A TL—X%RTHEE. itertools.islice() dH
LT ZEWw,

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

iterable DBEREWMARBFZ 27V A 2R L E T,
20DF T arvilRHH, IhHEF—U— 5 LTHEEIALZ TR 8 A,

key 1213 1 5IEBEEEIEE L £ 3, Z4UT iterable DEEEI S F — 2 ERT20ICHbE T
(Bl Z 13, key=str.lower DX I ICHEEL £7T ), 7 7 4/L MHIZ None TT (EREEHILKL 7).,

reverse WX EBETT, True 23t v FXNEE. VA MOBERIKMEL DHBBIKIELzd DL LTl
UEzoNnEd,

[HXD cmp BEE key BABUCEILT 21213 functools.cmp_to_key () B L T X W,
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FHAIAABD sorted () BABIIEER Z  DMRFEENTVWE T, AELRERZOHENEFZZEE LRV &
DEFEE N TVWRUE, V—MEEETT, THEERDORRATY — M ETR DIELBET (BlZE
HEBTY —F L THOLLHBEE5DERTY — T 25E6),

V=73 XuF, BEREOHKIC < HEFZIEMHVEST, LR >TY - DDITE
1l O AV v REERTNUITDRIITITTL, PEP 8136 20 WEBHA T 22 THETLZ
CERWRERLTVET, ZAUTED, BREZXV Yy FERLEL TS maz() DX MDY — Y =%,
FLTF =X L THEHATAZIX-oTRID S ZATEZRIF 2D ET, 6 DOHBHET
EETEETLZILEZ. VL2 a ilioT __gt__ O XYy REFOHTAREED H 2 BRE D
e coRELEZE T 5 Z 2 bR B T,

Y — hOfl kBT 2 — + ) 7L sortinghowto 2SR L TR W,

@staticmethod
XYy REFHIXY v RAZHLE T,

B2 Y FIEROE - BIMEZIMD $8A. BIUAY v FEEET B0, SO 71+ 4%
flio T &

class C:

@staticmethod

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

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

FRITX Y » FlE (C.£O0 D X)) Z7RIMLUTIHFIHT IS, (CO.£O DEIW) f v REAY
2L THREHT I TEET, 512, (fO DEHR) HEOBBYE LTHRIHIT I b TE
9,

Python (I8 2FEHIX Y v R Java R CH++ B 2EHMWAY v FEEULTWES, 75 Rar
AT RDRBELERT 2 DIRIILOER, classmethod() DB TL &N,

HowbrFal—XEEL L. staticmethod (FHBEDED & 5 ITHER, ZDIR D ETUHNTITZ %
T ZOWEEIZ. 7 7 AKRERHEBESBET 2DREND D, hO. A VARV AXY v NIZHBZER
INZOERT 2N — A TRECRDET, FOXIRT—ATIE, ZDAT 4 A LBMMHEZFET:

def regular_function():

class C:

method = staticmethod(regular_function)

FRIIX Y v RFIZDOWTEH L WIBRIE types 2L TL1ZX0,

N—=Ya¥ 310 TEHE: #UXY vy FiZXAY v FEM (__module__, __name__, __qualname__,

__doc__ #LT __annotations__) Z#E T2 X5k D, E£/#/21C __vrapped__ BMEZFO X
IR DELE, B, XY vy FREFEOBBY LTHUOHET N TEL X5 ELE

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

object D str REIRELET, FHlllE str() ZZRL TSN,

str 1THAAADLFH| V5 R TF, XFINHET 32— ERE. 7FA =T RB  sir
ESERLTLEEWN,

sum (iterable, /, start=0)

start ¥ iterable DBERE LN SENEGE L. BHIEIRL £3, iterable DBERIZEF IZEUE T, start
DEFLFHNTH > TERD XA,

ESHEIC L o TR, sun() &DDHBOVWERDH D £F, XFNHBIREY—7r Y AZRAET 2 EH
POEFE L WA ' . join(sequence) ZFERZ & T, FEIVNIGEEBUEZ LR X W -RETE S
2121&, math. fsum() ZBR LTI E WV, —#HD A 75 7N %HET 51213, itertools. chain()
DFEHAZEZTLZEW,

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

class super([type[ object—or-type”)

XYy ROFERH L% type D EZERNH 7 T RICEET A2 0X> 47027 v2RLET, I
327 G ADHTE—N—F 4 FENFHEXY v RITT7 78 2T 2DIENTT,

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

the class right after the type.

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

is B, then super() searches C -> A -> object.

object-or-type D __mro__ JBYEIX. getattr() & super() O MATHEDLND, XV v NEFROHER
IEFFZHEE L £5, ZORMEEEINT, #ROBEMEIEH NI, R E3,

B2 51 EIPNTRL, BENDZA—NN=—FTP 27 VEAKRBENETA, 5 2 51847
Yz 7 b THHIIE isinstance(obj, type) FETRIFIIZRD FHA, & 2 518 THIUI,
issubclass(type2, type) WETRIFIUIRD FHA (ZHETZ FTAXY v FIZRITIIDOTL & D),

super OHBIRLHRIE 2 25D £, BT, HiERD 7 7 AFEEWIET super 34ATZIHART %
BB IARBRTZDIMER, ZHOWZA—FZXYTFYALRIL RN ET, ZOMHRIE
orFuro I 7EBTRONS super DFREICE LSBTV ET,

2 O HOHBIZEI R EITREICB W TN (cooperative) REZHEMWEE VI R—bFTE522TF, Z
AU Python WCRFE DRI T, #NICa Y (A LN B FiEP. RO AZ R — T2 FEICEA
LNRNHDTT, ZOMEEICED., AUCARTDOX Y v ReFHEETIERORIKEY 7 22 fio7 ” X4
YEY N OREMEZEE T2 TEFE T, RUiKiHE. ZOXHIRFELEIIBVWT, rok>
BBETHE O LS 732 F 2 2RO X518 H L £ 3, (B LONEF 2 EITRICIRE
Iz e, MU LUIEFIGZ 7 ABEHBEOZLICIEGT 2 2. £ L TRRUOH LIEFRDFEITR £ T
RAIDRHE Y S AMEENBHBENDH S L TT),

MADRBICBWT, WA A —— 7 S ZDOMRHLIERD X S22 ) F3:
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class C(B):
def method(self, arg):
super () .method (arg) # This does the same thing as:
# super(C, self).method(arg)

AV RO 77 v TITMAT, superO) WFBEDLVY 77 v AT L THRBICEIEL T, BZ
I BHBDUEDIFELY T ARAH T 7 AD descriptors (FARZ VY TR) ZRERHSTZ LTI,

B, super() IX super().__getitem__(name) D X 5 RHI/RIA ¥ v M REEBHERROFELH D
—fe LTEREIRTWET, ZhE, __getattribute__ () XYV v REFHIMRERIEF T 9 2%
MBRTZE5WCHEEL, WANBRZEREKEZYR- T2 THEEIATVET, €oT, super()
13X super () [name] @ & 5 RHE F 2 o 72RO BERMNFIIIER I N TVER A,

F7o. super() OFFIEEIBELOFREZREXY v FNHIREI ARV ZICHFEHLTRE W,
25 BoBRF,. DELERE EHICIEET 20T, BUYLRSREELZ P TEET, 77 RAEHRT
WEI258ELoERE, ERINTVE 7 7RI T OB ERFMZ, @HEOHIETHED
A VARVARLT VAT EE51Ca 04 IRHDZDTIE-S 2ET,

super() AW THHANLR 2 7 2 %3G 2 FIEOERMNZIERIE. guide to using super() 2SR L
TLZENW,

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

class type(object)

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

F 7Y 27 bOBIDHEIZIX, isinstance() MHAAABEEMHS Z e HERINE T, ZhEFY T2
FARERBTDZPHTT,

S 3 0DHE. FILWAA 7Y 2 7 b RIRLET, ZAUIAREICIEK class XOENNRERTT,
name XFHNE 2 7 ZAZ T, __name__ JBMIZR D £3, bases FEE T T AD X TIVT, __bases__ &
KD T ZOBERIETDI IRADIKES 5 ATHD object WBMENF T, dict 1. 77 A
AMEDEIEE XYV v FOEREEOCEHETT; HHFHIE __dict__ BIECRZENIcay—3hizh, v
TENDZZEMBDET, UTD200FRAL type A7V 27 FERAERLET:

>>> class X:

a=1

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

BATOT I 3BRLTIEE W,

=5BIEROM O H LICEZ o7z F —7 — Pl (metaclass ZBR<) 7 7 AERITBIT 5 F —
U — R AR, @R X275 A0 (BHIX __init_subclass__(Q)) IKEXNET,
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class-customization H S L TL 72X W,

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

vars( [object] )

EVa—), FTARAVRARVA, HEVEENLND __dict BHEFEOL TV Lo,
__d'l;Ct__ E‘Iﬁ%ﬂbij‘o

BV 2= NRA VARV AD KD BRATY 27 MiE BHAIRER __dict__ BMEF->TWET, 7272
L. 2472 227 bTIE __dict__ BUEANOEFEZABZDHIRE ATV 2H5E08HD 5, &
ZIABICHIR D D 2H L LT, HF 2 EHEEHRINE Z e 2l <®IC types. MappingProzyType
EfioTW2 277 2A0HD T,

I TR, vars O W& locals() DEDWRBENE T, 72721, B locals NOHEHNIIEF X
N30, BE locals EFHAH LIOAEHTH 2 Z LIHEE LTI W,

BEINLATY 2l M __dict__ BEDPRVESE (72 X207 7 AN __slots__ BMEZ ERHR
LTW3HE). TypeError fISfoEN S E T,

zip (*iterables, strict=False)

DA T 7 TN EMATICRKBLIHE L, &4 T 7 TNDEEI R X TVEER L £T,

VAN oA=E 4 PN G

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

print (item)

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

(3, 'everything nice')

FOERBERE: 2zipO &, i BEHOX TN 5IBICEZEA T 77100 i HFHOEREEL XS
. BINDATL—XERLET,

zip () WHRT2HDEZ T, ZOBEBUIITEINC, £RABITICERT WS 2 TY, 2
o otEE ¥ XL TWET,

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

ZITERINZZLIX, 2ip) WEENIZA T I ITNBELRIRIEZROZIERHD L VWIHTT,
CEWCEHENNZGEELDD, L EREA T IOV ERFET 22— RITBIZNNIDZbH BT
L &9, Python 2 Z ORI LT3 20RERZ 7 Tu—F ML 3

o FTZANFTIE. 2ip ) BRBFEANA T I INADBHEB L E o R TEELEST, LVEVIELE
DEVWATITNDERD DERIIEH LT, BRERIENATIITVLOEIWYIDEHEDET:

>>> list(zip(range(3), ['fee', 'fi', 'fo', 'fum']))
[(0, 'fee'), (1, 'fi'), (2, 'fo")]
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e 2ipOE. LIRLERIMS7A T I 7NADBLETRUREITHI2 WS SEEDO TN THEDLONET, Z
D &S RIGE., strict=True * 7> a YOFHAPHRINET, ZOWNTBEED 2zip() LFRL
T3

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

LHL. T7+L P OEELRED, H2A T TABMBDA TS5 7L I D BRICTHBE L X 57235
B ValueError BN ZEH L 3.

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

(0, 'fee')

(1, '"£i')

(2, 'fo')

Traceback (most recent call last):

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

strict=True 5|18 LDHE, BEXDOERRIZA T TINEELZERERZ VLR ENTH, &
ORFETIRBERCUE 2 NE T, ZLTROYIZTa T 7 LADFDGFTT. BREZRELIZ W
N LTHRHXNBZZ 21223 TL & 5,

o HWATITINE—EDETRT 4 VI LTERTDATIINADNRLEZICRZE LT3 D
TEFEJ, ZOWEEL itertools.zip_longest () TiREXNF T,

I IT =R 5IBELTATIINE0EDRFELEGE, 2ip0 31 2TVD4 7L —R%RL
9, IR LOBEIEIEDA, TL—2ERLET,
vbrhrav:

e A TITITNDEPSHANDFHMBEFIZRIEZINTVET, DD zip(x[iter(s)]*n,
strict=True) 2o TT7—XFRHNEREZI n DIV =TI FRARYV Y TT B4 T 4L L0
fizEd, 2t SN ETABA TV =% n AMIELIAERe 22 L5, B A 71—
2% n[AEDIRLET, CHEANZEZ n OF v Y 7 IZHEIT28RBHH £,

o zip(O) KT T * HEFZM/S &, zip LV R PZTICREES:

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

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

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

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

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

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

True

N— gy 3.10 TEH: strict 5IEpEMENE LT,

__import__(name, globals=None, locals=None, fromlist=(), level=0)
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AMR: U importlib.import_module() &IXEWV, HHED Python v rF 3 ¥ 7/ TIINHER
WS T T,

Z OBEUNT import MUIT K DM ENE T, (builtins EY a—A% A4 ¥ KR—1 LT builtins.
__import__ WKMRATEZrT) ZOBEMEEZHZ T import XD~V T4 VAR EET S L
NTEFTY, AEOIZ2T2DIEFIZA Y KR—7v 7 (PEP 302 18) ZHH T % /5 b
HT, 2OoF 740 DA Y R— PEENFENEINTVSE I 2RET 52— F L O THE X
ZWVWOT, ZORDHIF E #HBEIAEEA. __import__ O ZEEMHT 2 2 bR T,
importlib. import_module() DADBIFENET,

ZOBENZ. EY 22—V name B4 Y AR—F L. globals ¥ locals 35 2 54U, Ry r—yoay
THF X MTHHETZ E S RIRT 20 RET 2 DI NE T, fromlist 1X name THEZONZEY 2 -1
WA VKR=PENBIREATI 27 VEREIY TEY 2 - LVOEHTE G E T, HEHEDEIETIX locals
S F o 7 {fEDNT. globals 1 import XDy =Y AV T XA M 2RET 5 72DIZDAHD
nEI,

level IHEFEHMEL DA Y R=1PZ2H522IELET, 0 (T 741 1) FHS v R—-1r DA
FATLE T, IED level DIEIE, __import__ () ZMUOHLZET 4 L7 MU D2SRENRE 28T 4

L7 MY OEBERLET GHIE PEP 328 22 LTI V),

name Z2EUHY package.module JERTH % & &, I3, name TIHHINLEY 2 —L TREL,
REMOARy 7= (BRAID Ky b ETOHART) BRINET, LeLRDBS, TR fromlist 515K
MNEZoND L, name TIHASINLEY 2 —ADERINET,

Bz, X import spam (¥, LFDa—RDXS5H AL ba—RFELET:

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

¥ import spam.ham (. ZOMUHLIZRD $7:

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

ZZT __dimport__ () DEDE I EMEY 2 — L ZIRLTWE2IERLTREW, import XIZ
X OEHIPFREINA T 27 Mo T0WET,

—J7C. X from spam.ham import eggs, sausage as saus |¥. LR D ¥F

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

ZZT. __import__() 75 spam.ham EY 2 — LR EINET, DA TP =27 bhs, 4 VK-
FENZHEIHBEWD HEN, ZRZNDHETE LTRAZINE T,

HRICHAFRIPOEY 2 - (X F—YDHEHHANTH 20 HNERA) 24 YV KR—-F LWL,
importlib.import_module() o T /Z&E W,
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21D

N—=Ya ¥ 33 TEHE: B0 level AT R—- PSR BDELE (7740 MED 0 IKEHES
£3)o

N—Y 3y 39 TLH:, a~x~YyF34yFF>ay -Eor -1 BIEEINEEE. BELZK
PYTHONCASEOK IJEMR XN L5k h F L7,

37






THREE

HH A HEEL

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

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

True
bool BUOEMATT, True NORAIITIET, SyntazError XML £ 3,

None
BIBUCT 7 W FEIBDE I N o7 8 TR E, HOIFFELZERTOIHEICHWONL A 7Y =
7 F T3, None NDRAIZFTIET. SyntazError %3k L %9, None % NoneType B DME—D 1 »
ARV ATT,

NotImplemented
KRR —THEBE DX Y v ¥ (e.g. __eq__O 1t__ O, __add__Q, __rsub__Q), etc.) 2%, fho
TN L THENFLE SN TRV I L 2R T DB TRRETT., 1 ¥ 7L —RADORKRAR IH
HEDRAY v ¥ (eg. __imul__(), __iand__(Q), etc.) SR CHETIOMEZET IV HD %
T, CONETREMRE > 7 F X FTOFHEIZ L TIEWIF ¥ A, NotImplemented A3 types.
NotImplementedType BIDME—D A Y ARV X TT,

) ——

AR CHEEO (H2VIEA YT —RAD) XY v KA NotImplemented %R L7255, 4 ¥ X —
TV &IEH S O TERS NN DOERETRHZHAELT (H 2 WIEHEEIC X o TIEMROREFE
bIAFE T ), ATIN/HE L2 TH NotImplemented ZIR LIZGE. 4 ¥ & — 7 ) X2 {5 %
B U %9, NotImplemented ZIEL {IBERWVWE, BBEZHAZNPRRVII— X vt —JIThok
D. NotImplemented %% Python 22— FIZIREN L X572 IZiD X5,

Hle LT BiNEEOREK 22 L TS0,

AMR: NotImplementedError ¥ NotImplemented {&. 7z & 5 R&HTE HIE R > TWETH, HH
HBIEHITEZER A, FIHT 2RICIE. NotImplementedError B L TLIZE W,

N—a v 39 TZMH: NotImplemented Dl IEHENRE T, BN R THEFAMI ATV TD
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Deprecationiarning BHET, ZOEEHIIMRKD = a > ® Python T TypeError ZikHL
£9,

Ellipsis
Ellipsis V7 7L 7...7 U TT, FIHIRRA T4 AL 2 —HFERD > TF 7 —XBIZEWT
DN 25K 72MET S, Ellipsis A% types.EllipsisType BDME—D A VARV AT,

__debug__
Z DT, Python 25 -0 A 7Y a Y EAMI L CHBEIN-DOTRIFIUIETT, assert X5
BLTTRXW,

ARR: &A1 None . False . True . __debug__ IFEHMRATERY (IO T2RAE. 2 2EHEHAE
LTTHoTd SyntazError BEHEINET) OT, 2ok TED) ERTHZ2rEZLNET,

3.1 site EZa—I)LTEMEINIEX

site BV a—Ib (-S ARV I AT a VPRESNLVRD, A& =17 v TRHICHEIRNCA ¥R —
FENFT) IFHAAABETERIC W DD DEBZENML £3., ZRSIEHEFENA > X =TV 22 2 L TH
T3, 7ar7 AP TIEESIRNETEDHD FHA,

quit (code=None)

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

copyright

credits
KRDHBZVEIFOH SN I, ZRENEFEDLVE I LYy FDTFRAMBERENDG AT
Yx7 FTY,

license
FIRE N7z & =T "Type license() to see the full license text” EWH X vt —=I B RK/RL, FEUH
SN L BIRERR IV ADTER b ER—T ¥ D L3 BIFRT (1 FEH50) #rd b4 7
P27 FT,
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FOUR

#HAIAFHE

RotryarTid, 4 27 XHAAENR TV AEERNZONWTER L £5,
FHELGHAAAENL, BE, >—F VR, oYY, IR A VYRR VR, BXUEISTT,

ALy arvlIRAE, 22— RINARBORHNET, AL I arDXIANEL T —RIZEL, 5l
. FRRUARNEZ T, RECOERERREZWVWX Yy Rk, a2y a HETIE% L None I RLE7,

A, RO THR-TFENT0E30H0HD £3; KT, IZERTOA 7Y =27 NI, FMHERT .,
HIYEZHETE, (repr() BIER. DITICRL S str) BBICT Ko T) XFINCEWTEE T, A7V
7 b H3 print O BIRTEHITEN 2 & &, XFHNTELRS 2 BRI HEDRE T,

4.1 BIREYE
DL FA TV FTHEHMEYL LTCHETE, if % while DD 2 WIILLI T 7 — LV EE O#EE
FrLTHxEd,

FI7V 27 NI, TIZANITRELHESINET, HELEDIZFADN _ _bool () XAV v FEEHRLT
WT, Z028 False ZiIBTHAE, £/2F __len__ O XV Y FEERLTWVWT, 2 0 2RTEGEEEBL
HEXNET, " FTHREAAAFT TS 27 P TBLHEINZBDZRISRLET:

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

NMEDFER Z IR FHE S X CHAABLBEEIE. FHTERDZ VIR D EITHEE LT 0 7213 False ZiK
HiEY LT 1 £7203F True IR L35, (HERASS: 7 —NHEE or BLY and 3EIHHEEFDS 5
o)

7—
L. HiEr
D—oOEELET, )

T 2o ORHREAY v FOX 5722 HHICDWVTIE, Python V7 7 LY A< =2 7L (customization) ZZH L TL X,
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4.2 J—)L;EH --- and, or, not

DI 7 =5z, BB AEWIEIR L 9

] R R
x or y | if z is true, then z, else y (1)
x and y | z DMHRD z, ZITRINUI y (2)
not x z DMIE S True, £ 5 TRIFHUL False | (3)

HER:
(1) ZOEBEFIIEBIMINE T, 2FDFE-FIBPBOL ZICDA, B _SIEIFHINE T,
(2) ZOEETRERIHIENE T, >X W F3EIHOL 2Ic0A, B3 THIS LT,

(3) not IFIET—VHEF LD BEHREIE VDT, not a == b i not (a == b) LFREN, a ==
not b IIMX L7 —TY,

4.3 &

Python 1213 8 MO HBEHE N H D £ 3, HEHEEOBEIRMIIETRIUTT (F—AEE X D SWELIEN
TY)o HEBIFEREICHBETEE T MIZAIE x <y <=zldx <yandy <=z QIEEFMTTL, 20y
F—ERZT LIS NERA (EB5HICLTH, x < y BB 2 FFHIXHERA),

UroRCHEHEEZ Z DX

BHE =k

< Xbh/hEwn

<= VAN

> bRz

>= I

== FELW

1= FELLRW

is Fl—DAT7 =7 b THB
is not | [A—OF 7Y =7 F TRV

BB OBARRE, BARSHOAF 7Yz s MALREMICHES I L35 D /A, == HETFIREHI
EREINTVETH, WLODDF TV 22 Ml (L RIBZFAF TV =2 b) Tl is EAZIAED 7,
< <=, > BEU >= HETR, 2ho0EEIPILTS 2HEICR-> TERINET; 2L 2T, ATV
DTN DPEELTH B HE. ThSDEE T TypeError BISE R L X7,

B2 F7ADE—TRVA VAR YA, BEEMTHRNEINETH, ZOTITAD __eq._ O XAV v %
ERLTVIHEAIFREET,
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I ADA VARV AZ, FDIZTABAY v F __1t__ O, _le__O._gt__O.__ge__ O D536+
DRLBDEERLTVRVIED, AL ZFADHDA Y AR ZRMMOBDA T 27 b2 3EFMITEF
FA (I, HBHBEFOBHEOBE®KERDZ RO, __1t__ O & __eq__O I THITT),

is BXU is not HETORIBONEIHNREZIA X TEEFE A, Ty TUHEVHIRE 2 D04 TV
MCHBEHTE, IRLTHISNZEH L $EA,

in ¥ not in Y WO ETRICEBAEE R OHETHXSIZ 2 25D, iterable £721% __contains__()
FERELEMTYHR—-PIRTVET,

4.4 #fER int, float, complex

BAERNCIE 3 D D £9: B | FEMEREK . BRE TY. ok TN BEBEROY T x4 T T
T BEUCIIKEOHIRY D D /A, FE/NEAIZZWTWIE C D double Zffio THIEXNTWVE
T BRIDTIT T ADPENET B~ TOFE/ NGB OREE & WEERBUX. sys. float_info 7 & A
HTExd, BRI EHEHZ2RD, 22 EFI/NMNRETT, #RE 2 2o EHB X TR Z ]
DIHFICiE, z.real BIUY z.imag 2o T LTV, (BT A 77V, T HRZDHD70 O ER
fractions.Fraction . LT—HIT X 2FEEDOERIAIRERIZFE/ MNIRE D=0 D decimal.Decimal 3%
DET, )

B, BUEY 7902k o T 20 AAABBREHETFORDEE LTAERSNE T, (753, N
i, EREED) BHiOLWERY 7T oV B GAEY. MUREBEEER e S 0BEY 7ov
BEFINREE G A ET, BUEY 77012 1§ F7203 '3 20T 5 LB (REAE n oEER) 25 2.
ZAUCBBR I NIR B A THEI e Bl e R >ER B e/ on x5,

Python (3A84EE OBMTHEICERITHIE L TWE 3 H 2 “HEMEE FOWEE FORER S H oI B
L& XDV OROBIHE IS 5 AT ORICELETRT 6N ET, I T TREUIEFE IR
IO EHVMURBBERR I DIRNTT, 2 SADRZZUOBIEM TOHBIZ. 21 o DEEH R
THELZhD LS IRV E3,

aYALF 27X int() . float() . complex() T, FEDEOEERTEE T,

BTO (HEBZRL) HARAABEMEILTOEBE ML TWE ST (HEOELIEAMIZOWTIE,
operator-summary ZZH LT 7Z&EW):

*2_ ok ! I DA A DGEBEKTT

4.4. BYER int, float, complex 43
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EBE R AR | TEREFFaXVE
X +y z &y O
X -y T &y DE
X *xy z &y OF
x/y T ¥y DM
x//y r oy OEZEYD MIEbD (1)
xhy x / y OFIR (2)
-x z DFF5 R
+X r EFDFEE
abs (x) r DHEHEF IR E X abs ()
int (x) z DB DI (3)(6) | intO
float (x) T OIFE NI D ZE (4)(6) | float()
complex(re, im) | SEHE re, BEHB im DEHREL, im OBUEMIIE B, | (6) complez ()
c.conjugate () BEHE c oHBEREK
divmod(x, y) &/ y, xhy) POIRDHZRT (2) divmod ()
pow(x, y) I RORTE (5) pow()
X oy YL B
R

(1) BHOBRE L DMENE T, MHROBIIEE L IIRD AN, MBROMEIIEKTT, HRITFEICA
DR RKOFENCAD SNET: 1//2F 0, (-1)//2&F -1, 1//(-2) & -1, ZLT (-1)//(-2)
% 0 TF,

(2) ERBANIIMER T A, EHAMELSEEIIINDDIT abs O TEHEVNMUFANIER L TSV,

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

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

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

(5) Python &, Y077 AGHERTEITHSL51T, pow(0, 0) BLUL 0 *+x 0 &2 1 LERLET,

(6) ZIITTHN2EUEY 7 7 MIFET 0 5 9 E£ 721372 Unicode (Nd 7B %7 4 RO — FRA
Vb)) REAET,

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

2 TD numbers.Real M (int | float) BZATOHEESEAET:
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EBHE LTS

math. z % Integral (BE) WCUIDFETET

trunc (z)

round (z/[, z % nfICHDET, ADOFIMMEFEIDTT, n AW HAUI 0BT 740D
nl) £,

math. T LINDERKRD Integral (BE) ZRLET

floor(z)

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

FOMOEUEFEEIX. math ° cmath B 2a— LB TELFEX W,

4.4.1 BHBRICHITZE Y FEAER
Py FMEMEEIIEBICOVWTOAEKEZED £, Uy MEAEEORKEIZ. H7-0 bW OMHEO S EHE%
REDFFEE y b THDZHDICH L THE LD X S 2EIZR D 2T,

CHEy FRAEEOBIENE ST, RIEEE LD B E. I D B ERoTWE S BIEEE - off
SEIERIE Ao BIESIEIHE (+ BET -) LRALTT,

DFoE£ TR, ¥y bEAEE 2 @R E VIR TWE T

HEE R R
x|y |z¥ryoby A FREM (
x Ty |zt yoby MG HHuBIEREM | (
x&y |z¥ryoby MHN RER (4
(
(

x<<n|lzDn¥ty hhET7H
x>>n|zdDnbEy bEIT7H
~x z DY v b Kiig

TERR:
(1) BfED > 7 MUIRIETH D, ValueError S ENE T,
(2) n ¥y bOET T M. pow(2, n) ITXZFELEHTT,
(3) n ¥y hOAY 7 M, pow(2, n) ITX2YIDIETHRE L EHTT,

(4) HORWHOEICAR D 1 DORFCHEL Yy bEMIMA R GITHET 2y MEX 1 + max(x.
bit_length(), y.bit_length()) 22Zhllt) TIhLDFEETZIX. HREOHEL Y 21D
20D EICHE LD LR UEREZEZDITTHTE,
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4.4.2 BEBICHITZEMDXY v F

BIANT numbers. Integral HREEI TR 2FHELET, 01T, BMORXY v FEWLOHEL 3

int.bit_length()

Bz, fF5 280 0 3FRWT ER TR T DIy FOMERL £7:

>>> n = -37

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

>>> n.bit_length()
6

IEREICIE. x 2MJE 0 725, x.bit_length() 1 2%*(k-1) <= abs(x) < 2%xk %7z TMH—DIEDEE
Bk TT, HERIC, abs(x) DT/NE K TRHEBUEBEYNICADSNS L Z, k = 1 + int(log(abs(x),
2)) T3, x 250 &5, x.bit_length() I3 0 ZRLET,

REEHTS:

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

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

N—a v 3.1 Tl

int.bit_count ()

BROMHED —H#ERERIUCBIT 2 1 OBERLET, Z4Ud population count & LTHEISHTW
3, fi:

>>>n = 19

>>> bin(n)

'0b10011"’

>>> n.bit_count ()

3

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

REFEMTY:

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

N— a3 v 3.10 TEH.

*

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

BRI A MIZIRLET,

46
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>>> (1024) .to_bytes(2, byteorder='big')

b'\x04\x00'

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

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

b' \xEfE\xEE\xE£\x £ \xf £ \xf£\xff\xf£f\xfc\x00"

>>> x = 1000

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

BT length N4 P TRINE T, BEDLEZ 5NBDNAL P TRERFIE, OverflowError 73
EHEh T,

byteorder 518X, BEERTDIHONEI NS A —K—ZREL T T, byteorder 75 "big" =5,
B EM DAL DAL NI DRANIRKE T o byteorder 73 "little" 7256, B EMDNA FHIANA b
B DRBICKE T, FRA P RATLIZHRA T4 TDONA b A=K —%FRKT 2121, sys.byteorder
TNA A =—H—Dfie LT TLZE W,

signed 518UE. BEERTODIZ 2 DMBEMFEI LY I 2EREL £T, signed 5° False T, BOEHK
MBEZ 6N S, OverflowError DSEMENE T, signed DT 7 # L MEX False T,

N—a ¥ 3.2 TEM.

classmethod int.from_bytes (bytes, byteorder, *

Gz ot MOBBEBZIREL 5,

, signed=False)

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

16

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

4096

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

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

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

16711680

51K bytes 1 bytes-like object 2>, F721% bytes 2K T % iterable THRIFIUIR D FHA,

byteorder 5l1EIX., BEERTDIHONEZ NS A —K—ZREL T, byteorder 75 "big" 15,
MDA HANA MEEFIDFRANIRKE T, byteorder 3 "little" 72 5. W EMDNA FHINA b
B DRBICKE T, FRA P RATLIZHRA T4 TONA b A=K —%ERT 5121, sys.byteorder
TNA A =R =D LT TLZE W,

signed 51E0E. BEERTDIC 2 OMBEMEI LS 0EREL 23,
N—a ¥ 3.2 TE.

int.as_integer_ratio()

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

and 1 as the denominator.

N—Ya ¥ 3.8 TENM.

4.4.3 ZEYNSICH T REMDAY v R

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

float.as_integer_ratio()
ST OB NEREE D xS ERICTHORMNIETH S, —NOBEEIRLET, WERICH LT
OverflowError %. FEE (NaN) 124t L TiE ValueError ZiXH L £,

float.is_integer ()

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

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

False

16 ERFLDOLFHIN Fiid, 16 ERLDPHLDEWMEY K-+ T2 220D X Y v KH3H D %79, Python ®
FEVNURBUINERANICIR 2 R TR SN2 DT, EHEVNEURED 10 8 ~ 57213 1088 55 DA
WIEETONDREN DD £F, ZAUTH L, 16 ELRFL T, FE/NNRBZ ERICKRBITEET, Zhi
TNy 7D ER, BENLHR (numerical work) WEFTUL £ 5,

float.hex()
FEI NS E D 16 EXFHIRIAEZRE L £5. AROFE/NNISEICH L. ZORBUIFEIC 0x TIHE
b p e EE T,

classmethod float.fromhex(s)
16 EXFHIRH s TRIND, FEVMNUSEBERT I FAXY v FTF, XFH s id. BIRRIZKY
4 FAR=ZAEEATOTHHENERA,

float. fromhex() &7 7 ARXY v RTITM, float.hex (D) FA VARV AXY v RTH3ZLIHFEELT
TEW,

16 EXFHIRBUILL T OFER e 2D 9

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

sign IIMETIEHRL, + 2 - DB LM TT, integer ¥ fraction id 16 EHDOXFHIT, exponent 1
10 ERTHS 2T 60T, KT - PXFREFESNT, &IETH 1 20 16 EBCCT2BBERD L
QNS ELRERDH D 5, ZOHIRIF CI9 BiigDt s> a3 6442 THRESNTWT, Java 1.5
DEETHELNTOE T, KIS, float.hez() DHIINE C % Java 2 — FHT, FEV/NIEED 16 HERF
ELTHRICVDTL k9, ¥/, C D %a FXS. Java D Double.toHexString TH X /72 X7 XFFZ
float. fromhez () TRIFTF N ET,
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BB, FRRERE 16 TR < 10 R TEH I N, RECHT SN D 2 DRFEEZHGZET, HIZIE 16 X
A 0x3.a7p10 XIFEI/IMNEGREL (3 + 10./16 + 7./16%%2) * 2.0%%10 37/4b% 3740.0 xRL £73:

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

W E 3740.0 WICHEHAT 22, FUBERTEL S 16 #EXFHIRHELERL T

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

4.4.4 FERD/NY> a1t

Bxl yltLT, BPRRS>TWE LTH, x == y THIUIHAT hash(x) == hash(y) THB I &H
ZEESNET FFE __hash__ () XY v RRFa XV P Z2ZRLTIEI V), REOMH I HHOKE
Bl (int . float . decimal.Decimal . fractions.Fraction ZEAET) MDIMED /=D, Python @ ¥
ERNC S 2Ny & 2 fHIE 5 3 B— ORCARBIRICE SV TV T, ZOBBIE TN TOEREICH LERS L
TWa7®, int & fractions.Fraction DI NTDA Y ARV AL, float & decimal.Decimal DF N
TOARZBA Y AZ 2 MUTHEHENE T, AEME, ZOBBIIEBDORE P INLTP 2ike s
LIBILTEZONET, fH P I3, sys.hash_info ® modulus &M ¥ LT Python THHTE 7,

CPython REDHM: HEMDRL TV EHIZ. 32 bit Clong DI Y TIE P = 2%*x31 - 1, 64-bit C
long D> TIE P = 2%%61 - 1 TI,

R RRANE Z 5 T

e x =m / n WIEFEADOHEET, n 23 P THHUINLWAR S, invmod(n, P) % n % P TH|- 12FHRED
(FIREEOEKRTO) #%* 522 b DL LT, hash(x) # m * invmod(n, P) % P L EEL E T,

e x =m / nIEEOFHET, n 28 P THDOYINS (2 m EFIDYINRV) 726, n id P THo 7R
D OWEERT-F. LOHANTHEATEE® A, ZDHE. hash(x) #EL sys.hash_info.inf &
ERLET,

e x =m / n BAOHME S, hash(x) % -hash(-x) EEELET, ZORED Ny a2 -1 i
b, 2 ICEE#HZET,

o FFEDMH sys.hash_info.inf . -sys.hash_info.inf &, IEDERK, BOMBAD Ny > 2%
(Fhzeh) RTofEbhEs,

o BH (complez) B z I LT, HE L WH DN > 2{lid. hash(z.real) + sys.hash_info.imag
* hash(z.imag) @ 2**sys.hash_info.width Z{Er TR BITLELHBET 22X WHAEDLES
N, &Ko TIHX range(-2**(sys.hash_info.width - 1), 2x*(sys.hash_info.width - 1))
WWINED 23, B, MR? -1 &b, 2 TEXHIONET,

R Z D2 DT T 5720, BEE float . complex DNy ¥ 2% BT IHMARAAD NNy > a
¢ Effi7z Python 2 — FOFIZET£ 3!
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import sys, math

def

def

def

hash_fraction(m, n):

"""Compute the hash of a rational number m / n.

Assumes m and n are integers, with n positive.

Equivalent to hash(fractions.Fraction(m, n)).

mmn

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

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

if n % P == 0:
hash_value = sys.hash_info.inf
else:
# Fermat's Little Theorem: pow(n, P-1, P) 4s 1, so
# pow(n, P-2, P) gives the inverse of m modulo P.
hash_value = (abs(m) % P) * pow(n, P - 2, P) % P
if m < O:
hash_value = -hash_value
if hash_value == -1:
hash_value = -2

return hash_value

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

if math.isnan(x):

return object.__hash__(x)
elif math.isinf(x):

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

return hash_fraction(*x.as_integer_ratio())

hash_complex(z):

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

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

return hash_value

50
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4.5 1 7L —%2E

Python 132> 7+ TORKBUHEOBEEZ I K- LTVWET, ZOWRE 2 2DFIAD XY v REfoTH
LEINTVET; ZNODX Yy FEMHoTLI—WFERDI FATREZITAZ XIICTEET, RITFELL
WRD > =7 v 2%, BRI Y v F2H K- LTVET,

AVTFFATO 2 B ATITTIL OB R— FRRET 27D —0DA Yy FAERSATVWARITA
B2 D A

container.__iter__(Q)
iterator A 7Y 27 bV RIBLE T, A7V =7 NIRRT EA T -2 e b alzdR— bTEH0HE
BHDET, bLAVTIPERZEHORKENR LI R—- 2T 2456, ZNZENOREUIED7-DHD
ATV—RBRBERTEXYy FEZAZNRBLTOIHOEEA . (BEOEXOREWE LIRS 5
AT7T =7 rofle LT, IREBERR RSB R Y R— M T2 RMEIETFoNET, ) ZDX
Y v Rid Python/C API T® Python * 7Y =7 b ORIEERD tp_iter A1y MIMIGL £

ATV =247V =27 FAKEBUTID 2 00XV v F2H K-+ T28ERHDET, THHDXY v NI 2
DHEDOET dterator protocol: (A 7L —&7m bajn) ZRLET:

iterator.__iter__()
iterator A 7Y =7 PEARERLE T, ZOXY v FiZay 7+ A4 7L —XDMWS% for BLY in
XTHEZ2 LT EEDIIBETT, ZDXY v Fi& Python/C API IZEBWT Python 7Y =2
F ERTEEERD tp_iter A0y MIRIGL 55

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

Python Tl&, WL 22DA TV —XA TPz b 2ERL T, — RO —F v RB Kkl s —5 v 28
GeEA ZothoRRRERICHE > TREEZFR— P LTVET, FHEIEZ, 41 7L —& 71 baloEED
ATFEETEDD THA,

ATVL—=RD __next__ () XY v FW—H StopIteration ZEH L7245, DIEDONUH L THHIMNEXE
HUBITZITERD £ A, ZOREICEDRVWERITENTVWE L ARINET,

451 o>z xL—428

Python {281} % generator (=3 —X)F, A 7V —&70 b alLeEET 2@ LA EZRLEL T,
AVTFATI 27 MO __iter__() AV v RV zx L =R LTEEIA TR, ZOXY v FiZ
__iter__ () BXU _next__ O XYy FERMITIA4TL XA TP (BHEEY L —&FT
P M) RHEINGELE T, Yo x L — BT 2EMRERIE. yield RO RFa2 x>t i2dhbb Ed,

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

BRIy —r 203 3 oHD %3 YA, BTN, range #7922 b T, NAMFUVF—E  FF
2 FXFF| BT B X3 IANToNnzy—r v RANZ, kY a U ERENTIL 3,

4.6.1 @D —T Y RER

DToRICHZEFEIZ, FLAYDI2—XT)N, £ 32—V BEHDY—r YATHR-FEINTVE
T DRARLDY —F AN I NS DHEBEZERICEE T 30N/ BIC 2 X512, collections.abe.
Sequence ABC MRt TWE T,

UTRD7—=70T, =7y AFERZELIEMIMEVIHCE TS, AT, s & t ZACHDS -7 ¥ X,
ny is j kB o X s RSN HOSM R THEREDOA 7Y =7 T,

in B0 not in WHOBSEIHMLI IR L ML T, + (8) BXO * (BDIEL) OEIBRIGHIET
BHIEE L AL T,

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

x not in s s DHBEHED ¢ LFLIFIUL False, £ 5 TRIFAUS True (1)
s+t st OfER (6)(7)
s*n ¥h@3 nx* | sHEZ nFETOLFET (2)(7)
s

s[i] sD0DPOHAT i FHOER (3)
s[i:j] sDiIiMH jETDATAR (3)(4)
sli:j:k] SDiIMPH jET. kBDRAT AR (3)(5)
len(s) s DR

min(s) s DE/PNDEZH

max (s) s DIRKDEHR

s.index(x[, il, | s T a2 BPEANCHIHT IS VT v IR (A Ty 7R iE»SA YTy | (8)
31D 7R j ETOHI)

s.count (x) s HNZ z BT 5 AL

RUBDOY—7r Y ZFHE S R— P LTVET, FZ, XL VA MIMNET2EREIK T 2 Z » T
FRIEFTHRENET, 2FED, FLLEINEDITE. TRTOERENIFELL, My—r Y208 R
EDRHFLLARTIUIRD FRA, GERARFMIIFIEY 7 7 L 2 AD comparisons ZZHEL TL 72X W0, )

R2—RINBY =7 YRS BRITE KCHESAAL 7L =234 7y 7 2% fo THRIT 72 AL R
o ATy 7 AR RICBRT 2> —F Y ANZE LI LTHHTT ($73877) TEABITET, 17
L —&\& IndezError %7zl StopIteration R -BE (B34 Ty 7 A X h/phEL{ko
725E8) KOBKT LET,

HER:

ZBUE 5 X 7 X5 AR TR B RV DT
52 £ 4 5 HHAHE




The Python Library Reference, V1) —X 3.10.15

(1)

in B X not in HEIE., —RICHEMLUSHEICOAEDNE T, (str, bytes, bytearray D
oK) Mk —r Y AT Y — 7 Y RHEICH b T

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

True

0 RiMDME n X 0 & LTONET (Z8UF s LRCHEOEDS -7 Y RAERLET), ¥—F VA
s DERIF AV —INRVOTHERELTLERY; a—TRELSBRIIHT 2RIV Y ML E
3, 24U Python KA TWAERWI B I7<2 X MEREET, FIZIELTOa - 2&E2 £

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

(o, o, il

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

(031, 31, 311

ZZT, (O] AV R 283 1 BEOVUZAMEOT, [[1] * 3D 3 FEZREIZZDO—DD%EY X}
(NDZM) T, lists DVWITNDPDERZLZET L L, TO—2DV A MPEHEINET, Jl4D
DIAFDYRMEEZIZIZZOLET:

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

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

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

>>> lists

(31, 51, [711

A DOFAA FAQ = > bV fag-multidimensional-list IZ®H D £3,

i £723 j DADBOBE. A VT v I RAEI =T Y RADKENSDHENA YTy 7RIk 5
len(s) + i £713 len(s) + j BRDOYIHEDLNF T, 7KL -0 13RED 0 THS I LITHEEL
TLEE W,

SDIMB jADATARIFL <=k < jehRDEIRA \/%‘\y7x k R oBHEDLORDEY—T v
A LTEREINE T, ¢ £721F j 2% len(s) D BREFWIEES, len(s) ZVE T, | HEKINS
M None 7o 72356, 0 BfEVWE T, j WA I N2 D None 72 - 728555, len(s) ZHEVWET, i 2% )
MEDHE R4 RFEDS =7 Y RIZKRDET,

sD T i jETTRATY TR EDATAR]IF, AVT v 7 A x =1+ nxk (2L nldo <=
n < (j-i)/k Zii7zTEREOER) 2FOBEZI ORI —Fr YA LTERINE T, SWVIRZ 3
EAYT v 7R A, i+k, i+2%k, i+3%k X, jIGELIE ZATA MYy FLET (12720 jI3EA
FHA) kK BDIEOBTHE5E. ¢ $£721F j 2% len(s) D KREZFHUL len(s) ZRODIWMEHL %
T k DADKTHBEE. ¢ £7213 j B len(s) - 1 XDKREFHIL len(s) - 1 2Rb DI
LT, i $720F j 2AMKE /21 None ZIEET 2 L. "I (£5 5 0MH»E k DRFBITHKTE) OfE%
RODIHFHLES, BB EEERICTERVDOTHEELTLZE W, $72 k2 None ZHET S &,
1 R EIN D LTIbILE T,

AI2—RINBY—F VADFEFIE, BICH LA T2 7 v ERLET, Zudk, HEa0bRL

4.6.
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Ty —Fr VAR T 2ETHEMIX IR RO EZIDEFOZRRICKR B Z L 2EK LT,
LT a 2 M BRICT 212iE. RO DILLTFOWTAIZ L TL 72 &0

o str ATV PEIET ST VA M EMEL THRIRIC str. join() 252, i0.StringI0
A VARV ATEEAATHEBRL THALHEEIRGL TS W

o bytes ATV =l NEMET S5, FRIC bytes. join() % i0.BytesI0 5 . bytearray
FTP 2 P TA YTV —RIHEETEE T, bytearray 7V =27 MEI 2 —XTLT, $hH
DVWEID HTEEBEZ M TOET

o tuple A7V =V MRIEET 7556, KDODIT List ZHIRLTLILZZ WV
o ZOMDOINZONWTIE, BIE#ET 27 7 ADFFa Xy FZHFRTLIZEW

(1) =7 Y 2AENZE, (range DX D) KRR Z— VIS HEDS — 7 Y ADAZIR— T2
DWRHY, ZNBIRS—F Y AORERHEDIELZY K- LEEA,

(8) index & z 2% s HICH DL HRVWE &F ValueError ZEH L E T, BIMD5IE ¢ & j & $XTO
HENYR—FLTVEIDITIEDD A, BMDOTIEEZETDIZ. BBXLZ s[i:j].index(x) %
HODEFMTIA, 7—X2ab— LA THLL, BENLDIFRATA ZADRATRELS =7~
A D&M DN A > 727 AT,

462 12— NG —Tr2 B

A2 2—RINRy—r VAP RICEE LTV EHEEDS S, T2 —X IRy —r AR R—- L
TWVWRVWDIX, HHAAAD hash() 12T,

COHR—=—MIED, tuple A YRRV ADEIBRA I 2—RINRKRS =7 Y RIE, dict DF—r LTHEZ,
set R frozenset £ VARV AIRFTEF T,

Ny Y aRARERER B A I 2 — X IR = REe Ay alb L&D T 58, TypeError 72D
3

4.6.3 Ta—FTNGE> -7

MUROT =T MCHZHEIINEEAL DI 2 =R TNRY = YATHR=- PINTVET, ARX LD —
FYRBNZ NG DHB R TERICHEET 20D HITR D L 51T, collections.abe. MutableSequence
ABC gtz tunEd,

CDT—=TNT, s B3I a—RINBY = Y RABDA VAR A t BEEDA T ITNF TS 227 b, 2l
s IS e Ho&MZifil THERDA 7Y =7 b (BIRIR. bytearray IFMEDHIR 0 <= x <= 255 1T
EOBBOAZZIMNITET) TF,
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g R pES
i

sli] = x sOBEH ik L AWEZAET

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

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

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

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

s.append (x) T B —T VADHmBRIIMAET (sllen(s):len(s)] = [x] &
FL)

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

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

s.extend(t) 74 s|s% t ONATIRLET (IFL AL sllen(s):len(s)] =t &
+=t [[LC)

s %=1 s ZZDONAEZ n BEDIELSOTEHR (6)
s.insert(i, x) sDiTHERZONIA YTy 7Rz ZHALET, (sli:i] = [x]
LREL)

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

s.remove (x) sHho s[i] 23 x PEME R 2RAOEELTRDREE T (3)
s.reverse() skEA VT =R T ET (4)

T

(1) t ZEZMZZ2RAFAREFACLEETRITIUINITER A
(2) AT a D58 i IIFHET -1 DT, HETEIRROERZV A M LRELTRELET,
(3) remove() & 512 z RO BHRIFIUL ValueError ZIXEH L E T,

(4) reverse() XY v Fid, KRELRS—F VY RAZRIET 2L EORRDEK DD, ¥—Fr v R%24 VT
L— R XEET, BWEHE LTZOHEEMTHON S Z 22 —FIZKO1E 272012, ZHUIR
R L2 — 7V ABRBRLER A,

(5) clear() BL U copyO) &, AFA Y7 EZ Y R— P LBV 2a—Z TV aryTF (dict ¥
set RE) DAV E =T 22— R D—EHDOLDITEENTWVET, copy() & collections.abe.
MutableSequence ABC O—TIEAH D FRAD, ZFLALDI 2 =R TNRS—F Y RT TADHE
HLTuwxd,

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

(6) il n WX TH S5, __index__ () Z2HELZLA TV 27 F T, n DEIER FLIETEBOHA.
= VREZVTLET, HEOD—TVAEE Ts * n TZOWVWTHHALEZEEBD, =7V AD
BRIaV—XNRVOTHRELTLZXW,; ab—TRELS BRI TS8RV VBB E T,
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4.6.4 R MR (list)

VAMEII 2a—RINRY—r Y AT, ~BNCFABOEEHOEE D 2N T 2 7-diclibh g d (B RE
POEENE T TV r—>a Y IZk-oTERERZGEENDHD 7).,

class list([itemble])
U2 b OHRIZIZWL DD FESRH D F3:

o AFION 2V, 22DY X FEKT: []

o AFENZMEV, HE%Z A Y~ TRY%: [a]. [a, b, cl]

o VAMNAKGLZMS: [x for x in iterable]

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

YR TR, iterable DIEE R CHEETRUIED Y A 2R L £3, diterable &, ¥ —7 >
A, ATV—= b Y KR= F2aV7F, FREATL—KRLIT TP 2P NTTY, iterable DBEIZY R b
725, iterable[:] r[kkiCa ¥ —Eoh TREINE T, HlZIX. list('abc') Ik ['a', 'b',
'c'] &, list( (1, 2, 3) )X [1, 2, 3] XERLET, sl EGRoRFNE ZOavR 7
ZRZEFFLVWEDY 2 [1 2ERLET,

VR NEESRFER MIZHHAAABE sorted() VWA NWAH D FT,

VAMEHED BLY a—2T7)LD >—Fr Y AEEZITRNTEELET, VA M BIUTO
AV FHEMHL

sort (*, key=None, reverse=False)
ZOXYy FiE, HEMOD < HEBOAZHWTYRA M2, YL =Y = LET, ST
FlXNERA, HEEHENE Z0TRR LS, YV — MEEBEERIKBLET (2L TU R M
THNCEE I NRETHENLTL X I),

sort()ld, ¥F—7— FTL2HEEZRWV 2 D058 (F—7—FEASIE) 2XINIT X3!

key 3—518z t 2B 2IEEL. VA POZNZNOESRED S HEF -2 D HT DIk
(Bl 21X, key=str.lower), TNZNDIHEIIHIET 2 F—3—HitE I, ¥V — MUESRIZHE
ONET, 7741+ DfE None (&, HlOF—(HZFHLET. VA FOENELY —FENdIL
ZEKRLET,

2.x TR D cmp BIZ key BABUCEH T 272012, functools.cmp_to_key() —T 14V T 4
HRHTERT,

reverse \ZEABMETT, True 23ty FENEE, VR FOBERIIMEL DLBESKEZELZdDE L
TWHUoFEZGNE T,

DAYy RiE, RERS—F UV RAZY -T2 Z0RBOHNOLD, —F VX% A
T =R EEE T, BMEFHE LTZOHEBENMTOIZ I 22 —FITKRO0E 57012,
CHEY = bLEY =T Y AZBLERA HILVWY R A Y AR Y REIRINCER T 5121
sorted() o TIRE W),
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sort() XAV v FIREELTWVWE ZeMFAINTVET, V— FME. HELWEZOHEMIERENZ
BFXhBRWIEPFIEEATVIUR, RELTVET, JHUIEBR RO Y — M 2f7k5 (HlzR
HETY— LT, 20 oiaGOFRTY —FT5%) DIKRILL X,

YV — b DRl &I F 2 — b Y 7K sortinghowto 2SR L TR W,

CPython REDFM: VA IRV —FENTVWAHE, FREEFEL LS L T2RADEER, H
BVIIHMERTX 2, VR MIREFRTY, Python @ C FEETIZ, ZhoDHEVTWAHE, VR
MIZEr LTHAEN, VARDSY - HREBFEZINTWSE I ZMHATEZ S ValueError %
EHLU T,

4.6.5 X 7I)LE (tuple)

RTINVEA I 2a—RTNIRY =7 VAT, ~RNICEBD T -2 DEED (#HAAAD enunerate () TIES
NIz 2-RTNRY) BIENT 701 lbNE T, XTI NVIEER, AEOT—XDA4 I 2a—XTNR—F Y
AMDEIRIGE (set A VARV AR dict 4 VARV ABETED ST 204RY) Kulibhi T,

class tuple( [itemble] )
2T NVORERINZ VL OO FENHD £73:

o AFEMDORZfEN, ZED X TNEKT: ()

o =BR[N, BEZEDA SN EEKT: a, £71% (a,)

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

o MHARAAD tuple() %Z{H5: tuple() 721X tuple(iterable)

YRR, iterable DIHE LR UCHETHEUIHO X SV 2L L £3, iterable 1. > —7 >
A, ATV= 2V K= FT2a 7F, FREFATL—KATI 2 r NTY, dterable BEEICE TV
"o, ZOFEFRINFT, HlZIiE, tuple('abc') & ('a', 'b', 'c') %, tuple( [1, 2, 3] )
F 1, 2, 3) ZELET, 5l GA6MRTNUL, ZOaVRA I 7RBFLVWEDXTL () &
TERR L £5

BB, RINVEEADEAVTHH., AFEMRTIEDD TRA, NIFMIEKATEETT ., DXL
DIGERH L LD X % 8T 2 DICHERRFIFIN T, HlXIE, £f(a, b, c) E=518DEEMN
HLUTTD, £((a, b, ¢)) X 3- 2 NZMH—D3 5y 3 38MOERH L TT,

XTI HBD > —Fr Y RABERZIRTEELE T,

HEOT—XDEREDT A VT v I RARZEsTT7 7R TEEDBEENCE o TT 7R LRIES 230
IR 2BDINE, BAiRZ IV AT 27 XD collections.namedtuple () DAWVTWASd LNLE
A
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4.6.6 range

range B, BDA I 2 —XTNRI—r v AR L, —RIC for L—TITBVWTREDEE DL — F1fH
bhE T,

class range(stop)

class range (start, stop[7 step])
range 2 Y A b7 7 X DO5IEIIEE (HARAD int £721F __index__ () WA Y v FE5EET L4
7Yl b)) TRINILD R A. step 5IEDEMEINIGEDT 7+ MHEIZ 1 TT, start 51
DEMEINIZHEDT 7 4L MEWX 0 TT, step 25 0 DA, ValueError PIEHINF T,

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

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

r[0] DMEDHIFIZ M7z R WIEA, range 7Y =7 MIZITKE D £F, range FEADA VT v 7 R
EHR—FLETH, TOALIREDA YTy ZRACEDRESNE Y —F Y ADKBPHODA VT v 2
AfEEL LTRRENET,

range 1 sys.mazsize XD RKREFWVWHIMEZ ZLZ A TEETH, WL OHLDHERE (len() Y &
OverflowError kM T2 ehdHD £7,

range D

>>> list(range(10))

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

[1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
>>> list(range(0, 30, 5))

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

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

[0, 3, 6, 9]

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

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

1

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

1

range 13 HBD > —r Y REELZ, MECBRDE LA T RTEELET (range A 7Y = 7 NI
FHRRR—=VIRES =TV ADAEERE, BDIBL BRIV TWEDRR =V RS 2\ HE
WZEDET),

start
B8 start OME (2 DBIK2E 2 5 TWARVWHEE 0)

stop

515 stop DA
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step
518 step D (ZDFIEDEZH5NTVRWESEIX 1)

range BIHAE D list R tuple WEZXBZMIE, range A 7Y =7 b A XPLRTHPIZ» b 6 FTHIC
—ED (NEIR) BOXEYZMS Z LT (start. stop. step DEDAZRIFEL. HRIFBEIIGT THE L
DIHEHRHET range ZEIH T 2729 TT),

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

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

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

>>> 10 in r
True

>>> r.index(10)
5

>>> r[5]

10

>>> r[:5]

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

18

= BXU 1=1&k% range A 7Y =7 b OFEMEDHEIZ., TNdE —F R LTHEBLES, OF
D, ZOoDrange A 7Y =7 PIFICED S —r Y AZRIBROFLVWEARINET, (BB, Z20D%
LW Ehd range #7027 bBER D start, stop B step BEERK O Ze3dh T3, #HlxI1F
range(0) == range(2, 1, 3) % range(0, 3, 2) == range(0, 4, 2), )

N—Pay 32 TEH: >—F YR ABC 2FHE, X534 RALEDAL VT Y TZADYR—1b, int T 7Pz
FORBHIER., TRTDOTATFLEATL—FF3RbDIC, EHEMTITVETS,

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

N—Yar 3.3 TENM: B start, stop BLUY steps
2E:

o linspace L ¥ b 123, BEEFHE X A 2 7FEI/ MR range OFELEHFEDI# > TV E T,

4.6. >—/ > RB ___ list, tuple, range 59
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A7 XA =T RB - str

Python D7 XA M7 =& str A7 =7 b, $xbb XFH) £ LTHbh 3, XFHE Unicode I —
FRAYPDA I a—=R TN =T VR T, XFEHNV T 7 MIEEA R FIEDRH D F5:

o« ZYINT A=t "ETI" A= b EBDRALIEHTEERT!
o« XINT x—b: " VTN T4—bEBDALCIENTEERT ",
o ZHSIAM " Z0DIYINTx—k M ZDDR TN F— ke

=HGI AT, BRITICP T 2 2 e R TEET, BENIT 6N ZZEETRTXFHNY T I MG ENR
i\j—o

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

IRT =TT = Y AEBUXFINR, FCAYDIRr =7 —r ¥ AN EHNCT 2 ¢ ("raw”) %A
FiR D, XFHV 7 7LDk ARTERIE. strings SR LTLIZE W,

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

“character” BIDMEFRNICHBE XN TV A DT TIFRVD T, XFHDAL VF vy 7 AIBEEZITOLEE 1 OXFE
FIZER L E T, DFED, ZBTROWIFS s 2L, s[0] == s[0:1] T3,

22— XTABRLTIME DY FEAD, 32— X TVRMF DO L LTI EMLT 2 DI str.
join() R i0.StringI0 BMHFEZE T,

N—Ya Y 3.3 TAH: Python 2 >V —Xr DEFHELEED 720, XFHNV 7 700 u HHEEEHRD THFA]
ENF L ZREXXFINV T I LTOEKRIIIEEL L, r BHEFLEET 2223 TETEA,

class str(object=")

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

encoding ® errors 5 2 bR WIS, str(object) X type(object).__str__(object) DAEHE
FRLET, Z0UE "R D” 9F W HAD WV object DXLFHIRBTT, XFHA TV =227 MizxflL
TRZOXFHERERL £F, object 25 __str__() XV v REFRZRVWEHE, str) 3 RbHIC
repr(object) DFERZIEL E T,

encoding b errors DB IR b —HME X NG E. object 13 bytes-like object (7= 21X bytes
X bytearray) THRL TUIARD FH A, object B bytes (b L& bytearray) 73 =27 b TH B
51X, str(bytes, encoding, errors) & bytes.decode(encoding, errors) & EffiTd, %
I THWVWIGEIX., bytes.decode () BFEINZHGIC buffer 772 =27 PO TRBIZH S bytes £ 7P =
7 PG ENE T, buffer A 7Y 22 MIZOWTEHLWERIZ. N1FUS—T 228 - byles,
bytearray, memoryview X bufferobjects ZZM L TL 72X W,

encoding 5145 errors SIEIELIC bytes A7V =7 b& str() ICET . BROXFHIREEIRS
1 DHOBEREY LET, (Python DA<y K4 47> ay -b dSHLTLLEEW) fl 2R
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>>> str(b'Zoot!")
Ilblzoot! L]

Str Z 7R FDAYV v RIZOWTHLLWR, TFAI—=T V8 — str 2 XFHIAY v R Ofi%
SRLTLEIV, 7r—~vv NENXFHNEB T 2120, f-strings ¥ AAZLDOXFEFIERL
DI ZIRLUTL I W, MAT, TFAMLUIEBH—E X Ofid S L TLFEE W,

4.7.1 XFHIAXY v R

XFHNG HED > — 7 Y AFERETTMA, UTICERE XY v F2RELET,

NG, RO FINERLZ Y RA— P LET, ~HRFREIDPELSARARXTAXTEET (str.
format (). ERIEEXFINDIE . BLY ARFZLOXFHERL 2BRLTLIEZE W), 51X C 53
@ printf JEHOEFEAMCITE DSV T X D PRVEIFH 2S5 DT, IELLFS 03P LELWTTR, R
LHETRTEVWTWI S HDIES R T (printf FZHDOXFINEIL).

BHES 47700 THFZAMUEY—EX fild, 207 F X MCBT kAR —T 4 VT 4 (re EY 2a—
MK BEHERY K- 12 Y) Z2RRET 20 ODPDES 2 -V AINN—LTVET,

str.capitalize()

BRAIDXL 5% KT Ly B/D 2/ LFI L7 FHoar— 2K L £,

N—Yay 3.8 TELH: RIIODXFENPRKLFETIE R EAL " ATFr—ACEBEEHBRIONE XKD EL
7o DED THEFDIIBRNFRIRTOXFEBRLFIZEINEDTIERL . BYOXFER TR FE
IZE3NBd L5k ET,

str.casefold()
XFHND casefold EN/za b —2IRL E T, casefold ENZXXFHNE, AXF/NIXFICEBRLR V< v
FIHERZE T,

casefold 1. /PXFLEMTVWETH, X DBEMATY, ZAUIFHNDORKF/NLFOKAI%E FTRT
WMHEZZLEZERLTWEHTT, BlZIE. FAYVEDO/NE '8 & "ss" LHLTT, Zhid
BEW/INSCFIR DT, Lower() & '8 1fA[d LERAD, casefold() 1FTH% "ss" ICEHILE T,

casefold @7 /L2 U X A% Unicode Standard Ot 27> a > 3.13 IidddEhTWVWE T,
N— 3 v 3.3 TEM.

str.center (wz’dth[, ﬁllchar] )
width DR 2 HOPRFESINLFINZE L EF, 8T 1 Y72 fillchar THRESI N (7
7 4L+ Tl ASCIIT AR—=R) 2MEDLNE T, width 5 len(s) U RRHITLOLFHIIRSINE T,

s‘cr.count(sub[7 start[, end] ])
[start, end] DHFAIC, FRIXTH] sub HEEREFTHIR T 2 EHEZRL £, F 7> a V58 start B
XU end ZR A AKFEL LR L XS KRN ET,

sub BZEDLZER, XFEXTFOHICH 222 FHNO, OB FINDREIC 1 Z2MA 728 D%
Lij—o
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str.encode (encoding="utf-8’, errors=’strict”)

bytes ICT Y aA— FEINLXFHNEZIRLET,

encoding D7 7 4L MEZX 'utf-8' TT; HHEARERMHEICOVWTIE BEI Y O—FT 1 >J 2L
TLEE W,

errors 3 LY A—F 4 VLTI EDES MO FS> 2Z2HIHL £9, 'strict' (F7 41
I) Ti& UnicodeError BIADNEMEINE T, DI, ITIEETREREIX 'ignore', 'replace’,
'xmlcharrefreplace', 'backslashreplace' &. % LT codecs.register_error() THERIN
AT, LI IF—N\YEZ 2BRLTIES W,

N7 =< ALOBHED» S, errors DEDOZEMEE, =>a—F 4 V77 —PEREBICRET 0.
Python BEE—F DBMTZoTW0ED, LG TN ZEALR LR TOWEVWREYIF v o
EINFEHA.

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

N—=a ¥ 3.9 TEHE: errors 5IBDEIE Python REE—F & TNy 7E—F TFxvr7EN5
21Tk ¥,

str.endswith(suﬁz[, start[, end] ])

XFHNDIEE I NIz suffic THEDL B 5 True &, Z 5 TRIINUL False ZiRL 3, suffiz IEAD
G2 WEBOBEREBED R L THNERA, 72 arD start BHIUL, ZOMED SHERIHED
3, AT arD end BHIUE, FOMNMETHEZIEDET,

str.expandtabs (tabsize=8)

XTHNDETDR 7T 1 DL EDAR-ZTEBREN Tz, XTFHDaAL—2ELET, AR—2
DBUIBILEDHNT (column) (LE & tabsize WHKIFL £F, X T(LEIX tabsize XFHITHFELET (7
73V METH2 8 DA, X7MEIE 0,8, 16 REICRD $73), XFHIEERMT 270, 3B
LENE Iy PSR, KFHH 1 XFTOMRNE T, XFBRX 7T (\t) Thiud, BNz
BRRDR TNBEE —HT2ET, 1 DUEDZAR—ZADBFEROXFINHHEAINE T, (R TXTFH
REav—chitA, ) XFEPBATXF (\n H LLIE \r) DFE, XFEHav—Sh, BFER 0
WUty hEhET, ZOMOLFRIEFEINTICa -3, BHEIX. ZOLFORROINTT
(FRIE: 2A, FMARY) BFRRL 1 328U ET,

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

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

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

NFEHNDRAZ A A sstart:end] IEHXFH| sub BDEENDZHE. FORINDA VT v 7 A%IKRL
F9, AT avElH start BEO end 1Z3A T A4 ARG L AR INE T, sub BROM S o
75E -1 BRLE T,

FER: findO) XY v Ri&, sub ONEZHID 720 BICDOAMFEI RETT, sub B XFHNTH %
MESIPDAZHNRBIE, in HETFZH-> T ZE 0
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>>> 'Py' in 'Python'

True

str.format ( *args, **kwargs)

XFHNOERMIELITVE T, ZORXY v REMREHTXFINGEFE OXF. £2iE, {3 TS
NBEET 4 — VR EEAET, TP OEET 4 — LV FRNESIBDOA Ty 7 2F "= /2
. F—U—FEIBOATTEEAE T, RDEIZ. ZNZHDEET + —L RWIET 258D CFF5
ETEBEN XTI Dar—TT,

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

'The sum of 1 + 2 is 3'

HFRIEEDA T a YZonTIR, ERIFEXTHNERET 2 EREEXFIDGE 2B ML TR
W,

AMR:  BUAE (int, float, complex, decimal.Decimal &% 727 5 R) % n OBEKRHA (f:
'{:n}'.format(1234)) T7#+—<v ¥ % & E, LC_CTYPE B/ —/)L¥ LC_NUMERIC B2 —/)L D
—HEREETE 1 N4 FEDRWIE ASCII XFTH 3 LRIFICRRSZETH 255G, OB
localeconv() ® decimal_point ¥ thousands_sep 7 4 —/\ K Z&tAH 3 72 H—K#IZ LC_CTYPE
05— L2 LC_NUMERIC DR 7 — /UHZREL T, ZO—RNREFEIIMOR L v FOEHEICHE
LE9,

N—=Vay 37 TEHE: Bilizn OBBERIB T r—~v M T2 %, ZOBEI NI LC_CTYPE
O 4 — /L2 LC_NUMERIC OB 7 — U EZHRETIHBENDH D 5,

str.format_map (mapping)

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

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

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

'Guido was born in country'

N—a v 3.2 Tl

s‘cr.index(sub[7 start[, end] ])

find () EEBETTD, HAXFHNBRON SR, oT28 X ValueError ZiEH L E T,

str.isalnum()

XFHHDORTOXFREET T, 22 1 XFUEDH 2725 True . £ 5 TRIFNUL False iR
LET, XF c WUATOWT DD True ZIRBIEEMF TS c.isalpha() . c.isdecimal() .

c.isdigit() . c.isnumeric() ,
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str.isalpha()
XFHNHDETOLFNEFT, 22 1 XFULEH B0 True . %5 TRIFNUL False ZIRL E
Fo HFIE, Unicode XFT —XR—AT "Letter” £ LTERINTWEHDT, Tibb, — b7
oY a7 4 "Lm”, "Lt”, "Lu”, "L1”, "Lo” OW3Ihh%2bo2bDTT, KB, ZE Unicode
EHECRERI RTINS "Alphabetic” 7087 4 L3RRS DTT,

str.isascii()
SFBNMLETH B . XFHNDRTOXFD ASCII TH B5E1C True . FRLIDIGEIZ False
ZIRLUET, ASCII XF0Da— FEA > M U+0000-U4+007F OHEHiFEICH D £5,

N—a ¥ 3.7 Tl

str.isdecimal()
XFHNHDRTOXFHRTEHT T, D 1 XFUEH 2720 True &, Z 5 TRIFNUL False iR
LET, HERF LR HEREEL OIcibhs XFDOZ LT, #2¢ 21E U+0660 (ARABIC-INDIC
DIGIT ZERO) b &AE T, IERIZIE. Unicode D—fE A 73V "Nd” ZRENZXFEEL
9,

str.isdigit()
XFEHNHDRTOXENHFET, 22 1 XFEMULEHZ% S True . £ 5 THRIFHUL False ZIRL ¥
T, ZITOTFEIE. HEEEFEICA T, B b 28T L5 BRRIMEZBRE L T2 T2 &4
T3, T2 10 ZHE LAEREALPTERVIR—Y 2T 4 —BFOL I REKROXFIEAE T, IE
Ak, BF X, I ro%7 4 fl Numeric_ Type=Digit % 7z1% Numeric_ Type=Decimal % >3
FT,

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

X s A% def % class D K D RTHIFEADAF2HE T 21213 keyword. iskeyword () ZWFN
HLTLEEW,

i

>>> from keyword import iskeyword

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

(True, True)

str.islower ()
XFHNFDINLFDXAND B % XF RTHNLFET, PORKNLFOXANDD 3 XFH 1 LT
EH275 True &, 5 TRIINX False ZIRL ET,

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

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

str.isprintable()
XFHNHD TN TOLFERHFARET D % 5. XFHNHZETHNIL True 2, Z 5 THRITNIIL False
IR E T, IEHIFRAIGECF X, Unicode XF 7 — X X—ZT "Other” £721% "Separator” ¥ EF X
NTVWBXFD, HIFEAREL Rk &3 ASCII space (0x20) LD b DTT, (B, TOXIRTOD
FIFRIRELFE. SXFFNT repr ) DIEFHENDE £ ZICZ AT =T ITRETROVLFDIETT, Z
UL sys.stdout R sys.stderr ICHZAENZ XFHNOEEL IZBFRD D FEA, )

str.isspace()
XFHNDBZEALFRET D 6RD . 2D 1 XFUED 2581213 True ZIRL. Z 5 TRWEEII False
ZIRLE T,

Unicode XF 7 —XX—2R (unicodedata ZZM) T—MH 73V » Zs ("Seperator, space”) TH %
. B2 5 AP5 WS, B S DWINHNLTH 2H5E. ZDNFIF BAXF (whitespace) TT,

str.istitle()
XFHNWEA PV —=AFHITH D, 220 1 XFUUED 285G, Il IR FIIRNLTF DA D 72
WX FDRIZDAREE, NLFIRIRNLFDERND D % LFDEA DA HEITIE True IR L %
To I TRVWEEIX False #IRL E5,

str.isupper()
XFHNHFD RN L F DX D B 537 ETHRLTFT, DOKNIFDORFND B 5 XFH 1 X FEL
EH 2425 True 2, 25 THRINIZL False ZIRLE T,

>>> 'BANANA'.isupper ()
True

>>> 'banana'.isupper ()

False

>>> 'balNana'.isupper()
False

>>> ' ' isupper()
False

str. join(iterable)
iterable FOXFFNEFEE LI XXFHNEIR U E T, dterable 1T bytes 7T =7 v D X 5 RIEXFHID
EDTFIET 2725, TypeError BXHEINF T, EEMD L AL —&RZE, ZOX Yy FREH#T I
FHITT,

str.1just (width|, fillchar )
K& width DEMiZ LIXFHZBRLET, T 4 Y ZR3IES N fillchar (77 4L+ Tl& ASCII
ZR—=R) B> TITONE T, width 73 len(s) LITNRHIE, JTLOXFHIMRENE T,

str.lower()

ETORNMNFORNDD 5 XF* PWINLFICETI N, XFHDavr—2ELET,

b2 /N FALD 7T X 41F Unicode Standard Dt 27 > a > 3.13 IR NTVWET,
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str.lstrip([chars])
XFHNDIEDL T2 RAELTeat — 2B L £T, 518 chars 3FREA SN XTFOEEEIEET 5
FHITS . chars BEMW S NS0 None DIFAE, ZEHXFHRESNE T, chars XFF)IHLHEF T
%A ZOMHEICEFN I XFOMAEDERTHIEWMSNE T

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

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

'example.com'

XFOEEGETTERL, BELLXFINZDOS O 2EHEF L ULTHIBRT 2 XY v FIZOWTI,
str.removeprefiz() ZBML T E W, HHH:

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

'three!'

static str.maketrans(x[, y[, z] ])
ZDEIRX Y v P str.translate() WX 2EMWT— TNV ERLET,

58z 1 5720522556, 24U Unicode TR (BH) $721330F (BT 1 OXXFF) %, Unicode
PR (EEERED) SCFH. 7213 None I GO 2 FETRIIIUIARD R A, DL E, XFTH
ELTF—3FicEishsd,

¥z 2 SIEET2HE. ZNALRFALRIDXFITH 2081 H D, FROHETIE, x DERE
NOXTH y ORICHMEDOL TG 6N E T, & 3 5IEHEET 256, XTI &iEET 58
EHH Y, ZHUTEFNDFH None I 6N E T,

str.partition(sep)
XFN % sep DERMOMBNMETKYID, 3 BEDOX IV 2ERLET, 27VONFIR. XYID DR
. KU XA E Db D, 2L TXYID o2 DED TS, & LEIRITIUE, X TAiZi3oeo
XFHNZEDDH DL ZDHBRAIZZDODZELFHIBAD £75,

str.removeprefix(prefiz, /)
XFEHND prefiv ThE 2356, string[len(prefix):] ZRBL EF, AL DEE, JTLOXFEH| D
AE—-%IRLET:

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

'BaseTestCase'

N—ar 3.9 TEM.

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

str

str.

str

str

str.

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

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

'TmpDirMixin'

N—a v 3.9 Tl

.replace (old, new[, count])
X7 ar— L, BB E5 T old £T% new ICEIRL TGELE T, 7> a Y58 count 73
525N TWBEE, SLHEPS count D old 721 2@ L £5,

.rfind(sub[7 start[, end] ])
XFHNH DR s(start:end] 1T sub DEENDIHE. TORKDOA VT v I AZRLET, 7
¥ a VI start BEY end 3R T A ARG ARSI NE T, sub BRODP BRI o 7HE -
ZIRLET,

rindex(sub[, start[, end] ])
rfind() LFRBRTTD. sub BERODSRD > 7BE ValueError ZiEH L E T,

.rjust (width[, fillchar |)
width DEEZ B OEHFE LEXFINERLET, 87 4 ¥ 723 fillchar THREZINTFE (77 4
L R TIE ASCII AR—R) HMEDONE T, width 3 len(s) L FDHE. TLOXFHINERENE T,

.rpartition(sep)
XFHN % sep DBRBOHRMETEYID, 3 BROXILVERLET, X 7LONFIE. XKUID DETD
. KUY XFHNZEDD D, £ LTRYH DERADEHAITI, d LRYINRITFIUE, XS icid=o
DIELFHN e ZDRAIZTEDLFHNED S DBAD £3,

rsplit (sep=None, mazsplit=- 1)

sep EXYIDXFE Lz, XFHHOHEDY R F%IBL 3, maxsplit D352 507256, XFF D
Bif S/ K mazsplit FDEZITVE T, sep BDFRESINTVARWV, HBWVWIX None D E, £2TD
TEAXFRRYID XFe DT, ALOREIL TV 2 ZRFE, rsplit O FRIEEFHEL L ABR
% split() LARRICIRDZFVE T,

str.rstrip([chars])
XFHNDREE T ZPRELIzat—2 B L% T, 518 chars BFREA SN LTFREZIRET 2 X5
T, chars BEM SN 20 None DIFE. HHNFDBRESINE T, chars FHNIHEREETIER L.
ZIREBENLIXLFOMAEDOERTHEIETMSNET:
>>> ' spacious '.rstrip()
! spacious'
>>> 'mississippi'.rstrip('ipz')
'mississ'
XFOEERTTERL, HHELLTFINZDOD DR LTHIBRT 2 XY v FIgowTid
str.removesuffiz() ZHBML T ZE W, HHM:
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>>> 'Monty Python'.rstrip(' Python')
lMl
>>> 'Monty Python'.removesuffix(' Python')

'Monty'

str.split(sep=None, mazsplit=- 1)
XFHN% sep 2TV I XXFHN e LTRYI 5 2HEED Y R M 2R L EF . mazsplit 2352 5 T0i
. KT mazsplit FIREIXNET (DF D, VR MIFKK mnaxsplit+l BRI D 7). mazsplit
MHEZ oz -1 26, JEIOBEBICHIRED D $8A (AIREREZTTEISNET),

sep B Z oG, EHR LX) XFREeDohT. HOXFIERY > Tw5 Ll E L E
T (BARE 1,2 split (D) W [, 120 BIRLE D). BIEK sep BHEBOLFITHTE
F9 (BIAIE '1<>2<>3" .split('<>") & ['1', '2', '3'] ZRLET), XUIhFRiEE L T2
OXFH e BT, [''] ZIRLET,

B 21X

>>> '1,2,3" . split(',")
[|1|’ |2|’ 131]

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

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

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

sep DHEE SN TWRWA None DE, R 70871V XL EAENE T, #Eid 2 22HAXT
BOEODTY IREBBRINET, £, XFHIOKEPREICZELD D > T, MEROBIPKE
CHEXFINIEENFER A, Lo T, EXFIREAL T DT % None 7V IXTHET 2L []
MREINET,

I Z 4

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

[riv, 2", '3']

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

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

str.splitlines (keepends=Fulse)
NFHNE BT THRL., FT0522 VXA MERLET, keepends WCERG X L WRD, BX N
VA MIEATEEENFE Ao

ZDXYy FIXITOTHEA TR L E3, FIT, UINOEFRE universal newlines D A —r3—t v
FTT,
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xR Bl
\n AT
\r B
\r\n AT + EIF

\v or \x0Ob | TEEZX T
\f or \x0c | eZR—

\xlc 77 A NVXEID

\x1d IN—7RXYh

\xle La—RXYh

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

\u2029 B IX YD

N—=ar 32 TERE: \v & \f PMTEROV X MTEMEhE L,

B Z 4

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

[tab ¢', '', 'de fg', 'kl']

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

split() ldE-> T, TV IXNFHY| sep BDGAONIL & ZDRXY vy FIRZEXFINTEY A+ %
BL, BROYATIEHRIATZEML E A

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

['One line']

D701 split("\n') BUATD LSRR X7

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

['Two lines', '']

str.st‘.artswith(preﬁa:[7 start[, end] ])
XEFDIEE S N prefic TIHE S XS True . £ 5 TRIFIUL False ZIRL ¥ T, prefiz I3AD
72 WEBOBEFFEO X TV THMNERA, + 7> ard start BHIUR. Z DNLED SHIE ZIHD
F9, AT ard end BHII, ZOMETHERZIEDFT,

str.strip([chars])
XFHNDOREB L URBIH P ERELZa—2BRLE T, 518 chars IZBREINDZXFEEGEIE
T ENFHNITT, chars HEM IS H None DIFE. HHXFHBIRESINK T, chars XFHNIHETH
ETHIEEETHRL, ZIRXEENIXFOMAEGOERTHEIEMSNET:
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>>> ! spacious ".strip()
'spacious’

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

'example’

XFHNOERDIMIDIETHS KRB S, 518 chars EPIZEWMSNE T, XFIHN DN S chars
DX FHEEEGENIRVCFAITET 2 2T XFEPHIBRS T T, IO REISH LT ARO#HIE
PITbNET, PIZIEX RDOES D T

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

str.swapcase ()
KXFDVNLFAT, INCF DR FICER SN, XFHOa—%2EL %9, B, s.swapcase().
swapcase() == s BETH 3 LIIRD FHA,

str.title()
X, BEBEZ L ITRKRFEPHBED. BRD OXFD S b RN EORFDBEH % b DIZET/NFIZ
T3, B AT —RAZLTRLET,

Bl 213

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

ZO7NTYXLE, HELEXTFOEEY WS, SELOLMY LB EEOEREELHNE T,
ZDEFRIIZLDIRWTIES TIBREL T T, EHESLHBERKO 7 RA b1 7 4 PHFEDRRICK
TLEV, HADBEREEOLNRWEERH D 3

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

string. capwords () BIBIIHFEEZ A R—ATDARET 270, ZOMEIEXHD FEA,

F2E, ERERZES 22T RRA MR 7 4 ICHIGTEE S

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

s)

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

"They're Bill's Friends."

str.translate (table)
B2 0NEMT — I NIE DWW T FIN R T 28 XFER v EY T L, vy BV 7RO FHD
A—RIBRLET, Bi7—70iE, __getitem__ O KB4 VT v 7 RIGERRETEA T2
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FNTHIZREDDD EF, —MANTIE. mapping E£721F sequence TF . Unicode JFE (BBE) TA ~
T I ABETBHEE. BT —TNDA T 27 MEROVTNBITI Z A TEE T, Unicode J¥
BEZIXFIN R L TF 2 1 XFYULDHDOFIZYy ¥y 7352, None ZiRL TEDEHD
XN SIEE LI FELRHIRT 52 2 8. BIA LookupError ZiXM L TXEEZDOXFHHIZT Y ¥
YIUTBRT L,

NFEPOXFANDEZIZERD~y ¥ I oBi~y TEIERT 5729012, str.maketrans () DM
ZET,

NFDR v B I RIFAICEDETI D RMIIEE T 2 HIEICOVTIX, codecs EY 2 — LS L
TLEEW,

str.upper ()
ETORNLFORND D 3 LF* PALFIRERI N, XFHOav—%2BLET, &E s.
upper () .isupper O &, s RN FORFNDH 2 XF e EFERDP o7 D FEROXFD Unicode 7
72V H "Lu” TR BRI "Lt” (Letter, titlecase) 7R TH o7 5, False IZKD AT,

b2 KLFALD 7T X 41F Unicode Standard Dt 27 > a > 3.13 Il N TVWET,

str.zfill (width)
FED width 12725 &5 ASCIL '0' TE#HD LAXFHDa—%2iRL £3, LEHIFSHEHE
(41 )1=0) o7 B, 10 BFEONTIREL % CHAINET, width 5 len(s) LUFOBAT
DIXFHNZIR L £ T,

B Z 4

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

4.7.2 printf FERDONXFFHIERL

AR ZZTHEHINTVE 7+ —<y MMEZE, (XAIVPHEZIELLERT 20K T 272L20)
I H2ZLOMBEEGIERI T, RABRKMBEBTLES, HLW 74+ =<y MEAXFHV T 71 %
str.format () 4 Y R —7 2 — AR T T L—XFH 2. Zho oM@z 283225 TL & 9,
CNHOREBFEIE. TRHEEIC, L= 470, flBE. FRE, IBEEL Vo ZFR3H D 5,

XFNA TP =7 MIIERORME: ) HETF (£ an) Db %3, ZOEETIEXFY FME £
Rl HET L DIIENE T, format % values (format \IXFH)) 32 &, format HD Y, EHFEEIX
values PO A E /I E N LOBERTERINET, ZOEEE C FFEICBIT S sprintf O IKETW
£9,

format DSE—DFIEUDPER LRWIEE, values 1ZX TV TROVHE—DA TV 27 b THLFEVEHA,
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ZRLON DTG values 137 + —< v M XA THE S NLITHE L IEREICFR CDERD? 5725 X TN h,
H—D<y 7472 =27 P TRINIZRD $EA,

—ODEPIEETIE 2 $RBZNU O FEES, ZOMRERIU T2 572D £330, RULNECHEL
ZFHUTTED FRA:

1. 8EFORMBERTXFE "%
2. Ry Tx— (AT ¥ av), NENTH - XFH 5% D £3 (Bl21F (somename)) o
3. BT 7 (AT ay), ~HMOZBDFRITHEL £,

4. NDT7 4 =)V RIE (AT av), '*' (FRARXVRY) RIEELIHE. FEBROXFHINED values &
TNVDRDBEHZED LI AN ENE T, X T NVIIRNT 4 =V RIES T T a > OFREEIEE DRI
L7znWA T2 7 BB L5 ITLET,

5. RE (7> ar), 't (R b) L Z0RICHHBETEZONET, *' (FAXYRZ) RIGEL
F35E. W OHTEUR values & TNV DRDELZ D HHAHSNET, & TSI E DRIC L
LWMED S 3 X 51 LET,

6. ERZMT (X7 av),
7. B,

% HE T OO BATHEDIGE (320t~ y TROGE), XFHHD 7 +—~< v Mld, BEEIC
FAZINTWEF—Z2ISEMTHV, XF "% ODEFZICLZEICLEDIDOREERTVARITNIE BADFHE
Ao v 7F =37 +—<vy MELIEWEEZS Yy 75 BOHEL T3, HlXiE:

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

ZOBE, K HEETE T A=<y MZEDTEVIT A (+ IEETIIEBMN T ENEAS A XDV 2 kAL
370 5 TF),

2T 7 7T A MIRLES:

Flag | EMk
| EOZHIC (FTERSRTWS) " A0 203,
0 | BIERNCH L TERIRE BT 4 Y I EITVE T,

I}
- | BRANEEEFEICLET (10" RIS XGA, 0 B EEELET),
' (AR=R) BN EOEBTIEOBOGE. iC—DAR=—ARZETET (25 THROVHEIFAEL
FIRDET) .
| BHOEBICRFS T (' FE ) BNTET O RAR=RT 757 FEELET) .

WEEEEAHT (b, 1, £/ L) 265 2 L A TE 3725, Python TRIRAERWEDERINET, - DD,
B Z X %1d & %d & ZEfiTd,

2R TR EHA,
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2R LIMOR LR35

S P

d' | RS E 10 EEREL
it | FFEFE 10 R

0! | HEME 8 R, ()
' | HROH - 1ar LALTH, (6)
x| BERE 16 M8 (L) 2)
X' | R E 16 8 (KoL) 2)
et | HEBERTLOITHV NI (IN2F). 3)
E' | ISR OTE NI (KO2F) 3)
£ | 10 BN, 3)
| 10 RN, (3)
gt | BB, HREERS 4 LU 3L RO A N R, 2L OBE | (4)

1203 10 #EREL
G| RV R EEGTDS -4 DUE R BRI N OISR 205 E | (4)
1213 10 LG,

o' | XF T (BBERE TR TR L T,

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

A SRR S, RENSLFHIP TR L 1D E9,

TER:

(1) Mo zhE G 27 57 # 2EH) 32 8 ERBERIHEER (100') BEAOEFDHIIC
AT,

(2) BlofkztsE Gk 29755 ¢ 2A) 75 16 e RTHEN 0x' $713 10X (AT
37—y NIFEH x' b X CKELET) HIRORFORCEAS TS,

(3) ZoERc LiGa, BEERCITE MRS E TN, ZHUIZ DB TR VGEEICH
Hahx7,

BT NS DR DN ETRE L., ZDF 7+ ME 6 T,

(4) ORI LHE. ZEERICITEIONMELIE ENMOTER L I3E > TRED 0 13D R E
A

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

Python XFFNIIHIRIL R SHEHDD 5 DT, %s ZHRITBWT '\0' 2XFHORIGEREL 7 DIXL %
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YA,

N—= a ¥ 3.1 TEHE: HEHED 1e50 R 2BED %t ZHah g ZHUCEZMZ o< kD E Lk,

4.8

NAF) 22—y X8 - bytes, bytearray, memoryview

NAFVTF =R Z2RET 27200 a 7HAABLINZ vytes BLY bytearray TT, THHIE, GO F
VATY 227 POAEVZAV—ZERT 2 IS T7 78R T 270D Ny 77 7ntan 2HMT %
memoryview THR—FINTVWET,

array EY 2 —ME, 32 By MRS IEEET54 (SREFENNEGRED & 5 REAT — 2R, FhEREZR
FeIdR—FLTVET,

481 N1 bATDxo bk

bytes

EAA PORERY =7 Y RATT, DAY Y —R7BFALBASCIH FFR by a—F 47

BER—ZIIZLTWBEDT, bytes £ 7Y =27 M ASCIH HIftD 7 — R L TOAEET 2% 00D XY v
FEREHRLTWT, XFIF T2 FefinZ DHETIHWTT,

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

F7. bytes V7 ILOMUILFHNI T I7ALIZERUTT, b 203 TV 7 4 v 7 2T ET:
o YU NZ 4—1b:b'still allows embedded "double" quotes'
o XT7NZJ x—b:b"still allows embedded 'single' quotes".
e 3EEZ 4+ —P: b'''3 single quotes''', b"""3 double quotes"""

bytes U7 7L TE (Y—RAa—RFDxra—7 4 Y Z7ICBFELR ) ASCIL XFDARFAEINTVE
T, 127 KD KEWE%E bytes V7 I MR T 2 HEZEYIR TR r — 7> — 7 Y 22 ELRDEND
h¥ET,

XFHNV T I EELEL, bytes UTIATHr TV 74 v 7 ARHWTI Ay =7 > —4 2V 2ADIHE
PENCT BN TEET, bytes YT 7 NVDEABIERRL Y R—FINTVWRIRTF =T —Fr >
ZIZDOWTHE strings IR L TLZE W,

bytes U7 7L ¥ repr 171X ASCIT 7% X b2 R—IZ L7 DTTA, bytes 7V =7 M, %
i3 0 <= x < 256 OHIPNIZINE 2 & 5 LB (ZOHIRICER L X5 235 L ValueError D354
LET) OARZERY =7 YA LTUHRSZ VT T, ZLDNAFV T+ =<y FHASCII 7F X + %
TR LR 2R > TW D Mo hD T F A MMET LT Y XL X o TRIEENZ2 H DD, EEDAN
AFVTF=ZP—RICTFA MR TVEIDIF TRV ZHAT 2D D XK ENE
L7z ((fdFEBZFTICTFAMMEZLTY X 0% ASCIL JEAIB AL F VT =X 7 3 —< v MTHL
T T— 22T 2D ET),

VT INPINC, EODPDITIET bytes 7027 b fEd Z e A TEET:

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

74

% 4 HHAHE



The Python Library Reference, V1) —X 3.10.15

o BEFOD iterable 2 5: bytes(range(20))
o MEDONAFVTF=EHNy 777 arTat—73: bytes(obj)
bytes BNV M4 YBIEHSBIRL TLZE W,

16 T 2 HTOBUIIEREIC 1 N4 MSHE T 2729, 16 EBEIANS F Y F—22RHETIHR e L
TIL LR TWET, - T, bytes HICIZZ DR TT — X Z2HARBTZ2DDBIMD I T AXY v
FAHHET,

classmethod fromhex (string)
D bytes DT FARXY v Fid, BRAONLXFINATY =7 b2T7a—FLT bytes £ 7V =
YRR LET, ZNENDANSL Mo 16 #E 2 HITRB L XFA2H/E L RITAEIR D £¢8
Ao ASCII ZZAXFIEH SN E T,

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

N—a ¥y 3.7 TEHE: bytes. fromhex () I EXFINTDH 22EHTZT T4 ASCII OZEHAXFE
TERAX Y 7T2E518%DE L,

bytes A 7Y =27 b 22D 16 #ERFICEHT 570D, WA Z OB H D 5,

hex( [sep[, bytes_per_sep] ] )
AYRARYAND 18 MiZDE 220 16 ERHEEDL, XFHA T 227 P 2IBELET,

>>> b'\xfO\xf1\xf2' .hex()
'fof1£2"'

16 EBOLFA 2@ AR T KRR LI WGE, B FRTI X =& sep ZHREL TRV —X %2
HIZEDDZZEMTEET, 774/ MTlE, L —REAAL P T RERBRYSNE XS5
BMENET, 2O0HDA T > a5 X =& bytes_per_sep \dt L — &% AN 3 R Z Hil{H
LET, EOBKHEIZE L —XDMNEZA»LFE L. ADBRMEIIELHEELET,

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

"fO-f1-£2'

>>> value.hex('_', 2)
"fO_f1£2"

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

'55554444 4cb524cb2 4142

N—a v 3.5 T

N—=a ¥ 3.8 TLHE: bytes.hex() P, 16 EBH ST DENA M2 0ET 2L —XZ2HAT
572DDF T a T A=K sep & bytes_per_sep BHR—FT 55X E L%

bytes A 7Y = 7 M (R I MBlz) B DS — 5 Y RBDT, bytes A 7Y =27 b b IiIZDWT, b[0] 3%
Bz, b[0:1] ZRX 1 @ bytes A7V =7 MR D ET, (ZOEEEX. XFINIHT 24T v 7R
FHEDBATARADBRE 1 OXFHNEERT D EMBHITT, )
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bytes 72 =27 b®D repr HIZV 77K (b'...") 127D £ 3, bytes([46, 46, 46]) KX DEX
LD BDERBEIZ VDS TT, bytes 773 =7 MIWDOTH list(b) TEHEDY X MEBMTEE T,

4.8.2 bytearray 771V b+

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

class bytearray([sour’ce[7 encodz’ng[, errors] ] ])

bytearray ICEHAD Y 7 7 MR VWD T, aY R 577 X & o TERL T
o ZBDA YRRV A%ES: bytearray()
. SEENZEED 0 TH®D BNEA Y AKX Y Z%(ES: bytearray (10)
o B D iterable 7 5: bytearray(range(20))
e MEONAFIVF—ZpoN"y 77 7aral%@LTCat—3 %: bytearray(b'Hi! ')

bytearray 7>z 2 MIALBDT, bytes & bytearray DIRAF THHEN TS bytes 7= 7
b e HLBOIEITIIZ T, mutable ¥ —7 Y ABEDHR—F LTVET,

bytearray BV b A YEABB B T ZE W,

16 HEET 2 HTOEBUIIERIZ 1 N4 MTHY T 2720, 16 ERBREAAS F ) TF—RERHETIER L
TILL LR TWE T, - T, bytearray BUCIZZ DR TT — X EHAD 2D DIBIMD 7 T A X
Yy RWBHHET,

classmethod fromhex(string)
ZD bytearray DT 7 AXY v R, HRAONLXFINA T =7 M%7 3 — F LT bytearray
FT7T =2 bRIBLET, TNETRDANA M 16 HEH 2 HTTRE L 72 CFFIRFE LRI R
D E¥ Ao ASCII ZZHXFIIEHENE T,

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

N—= ar 3.7 TEHE: bytearray. fromhez () FXFINIH 2ZEH721 T ASCII DZEH
XFRETEAF Yy T T5 X512k DF L,

bytearray A 7Y =2 M2 2D 16 #ERFITEH T 27200, KA E DL H D £3,

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

>>> bytearray(b'\xf0\xf1\xf2') .hex()
'fOf1£2"

N—a ¥ 3.5 TENM.

N—=Yar 3.8 TEHE: bytes.hex() [AKIZ, bytearray.hez() 5. 16 EEH T DEANAL T+
EREIT 2R —RETATEDDE TS 385 X=X sep & bytes_per_sep % HH— b

76
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T25E2HEDEL%,

bytearray 4 7Y = 7 MIEBDOS —F R (VA FDEKSHD) 12DT, bytearray 77 =2 b b 12D
WT, b[0] 3BT D, b[0:1] ZREX 1 D bytearray A 7Y =27 MZRD 3, (T4, XFFNITBW
TAYT Y 7 ABEEDRATA AR 1 OXFHNEIRTD L MBHTT, )

bytearray + 7Y =7 FDEKFELE NS POV T I AER (bytearray(b'...')) ZHEHL FF., Zhid
bytearray([46, 46, 46]) R DER &L D bEFRENZ VW=D TT, bytearray + 7Y =27 MIWVWDOT
b list(b) TEHDY R MIEMTE LT,

4.8.3 bytes ¢ bytearray DIZ{E

bytes ¥ bytearray 1&Mi/7t —fED—7 Y ZIRME K- LTWVWET, £/, WAL D bytes-like object
ZYR—PLTWVREEDA T 27 b2 WNRIHET 2D TEET, ZOFMEICED bytes &
bytearray Z HHICIRE TH 7 -2 I T Z e RO LM TEET, &L, BIEOMROA T =
MIZ DIREDNEFITKFET 2 Z 212D £5,

AR XFHNDRXY v F235[8e LT bytes ZZIF{TTRVO L [AEE bytes 7Y =2 b ¥ bytearray 7
T2 FDXY v RIFBIEE LTI EZ I T T ERA, HIZE LR X3 IcErRITNERD 8 A:

a = "abc"

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

a = b"abc"

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

WL OHhD bytes & bytearray D#E{EIX ASCIT L H¥WEDH 214 F V) 7 4 —< v bHHELATVS LRE
LTWETDT, 74—~ FOTHHRANL F Y F=RITHLTHES 2 &3l 2RETY, 25 LA
DWTIERTHAL X5,

AR: Zh D ASCII R—RDEHEZ - T ASCII R—=RATIERWAL F VT =22 ET 2L, T—X
2T 28N H D £3,

YT bytes XU bytearray A 7 =27 FDRXY v R, FEDOANAF V) F—=XIIN LU THEHTEES,

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

bytearray.count(sub[, start[, end] ])
[start, end| DFEPIZ, FTS —r Y R sub HEEETHRT 2EHEZRLE T, 47> a V518 start
BIL end 1IZRF7 A ARG R L &5 RSN F T,

MBS RDERT S — & > RF. BB D bytes-like object £7=1% 0 205 255 OHPHOELICTE F T,
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sub MWEDLEIZ, XFELTFOMICH22EDRT A 2D, T7abb bytes # 79 =227 FOREIT1
EMATHDZELET,

N—T gy 3.3 TEH: T —r >R LTO0 25 255 OHIFHOEKIZITHNS XH51ITkh %
L7

bytes.removeprefix (prefiz, /)

bytearray.removeprefix (prefiz, /)
NYF Y —F = XFH prefic THE 2% A bytes[len(prefix):] ZiRL T, ZHhlHo0%
B ILONA F Y —=F—RDat—ZRLET:

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

b'BaseTestCase'

prefiz 1. fEED bytes-like object I TEFE T,

EM: bytearray DIDX Y v RidA L —ZATREENE LEEA - —UEBENGETDH, Hi
LA 7o bRERLET,

N—=a v 3.9 @M.

bytes.removesuffix(suffiz, /)

bytearray.removesuffix (suffiz, /)
NA F VY —=F = ZWBXFH suffic TRDO D, suffic BZETRWEE., bytes[:-len(suffix)] KL
£3, ThUNDGEE, TONLF ) —F—ZDav—%2RLET:

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

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

b'TmpDirMixin'

suffiz &, fEED bytes-like object W TEFE T,

AR bytearray DZDX Y v KA ¥ L —XATEENE LERA - —UIELENHETD, HiC
LA 7o bRERLET,

N—a ¥ 3.9 TEM.

bytes.decode (encoding="utf-8’, errors="strict’)
bytearray.decode (encoding="utf-8’, errors=’strict’)
str 27 a— FE N7z bytes ZIRL £ 755

encoding D7 7 # /L MHEZ 'utf-8' TT; IEERIRERMEICOVWTIE BEIYO—FT 17 2ZHL
TLZE W,
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errors 37 A—F 4 Y7L —REDXITWMOFS 2B L £3, 'strict' (F7 4 F) TiE
UnicodeError BINDEH I NE T, ZDIENICHEEAAE/LEIZ 'ignore', 'replace' &, ZL T
codecs.register_error() TEIMINLLAITTT, #FLAIE T53—N\YET Z2ZRLTIEZ W,

NI —< YA LOEHED»S, errors DIEDOZY MWK, Ta—T 4 V72T —DEBEICRET 30,
Python BEE—F DEAMTR>T0ED, dLE T ZEALR BMELRTORVEYF v o
INFHA,

FARR: 58 encoding % str \ZIET & bytes-like object ZEHET A— R T2 NTEET, 2F D,
—IRF 72 bytes ®° bytearray A 7Y =7 M EERTILBEEH D FH A,

N=Tay 31 TEHE: ¥—U—F5[BOI K- bpBMEhE L,

N—=Ta ¥ 3.9 TERE: errors 5IDMHEIE Python BEE—F ¥ TNy JE—F TFzvr7ZN3
XD EL,

by‘ces.endswii‘.h(sujﬁaz[7 start[, end] ])

bytearray.endswith(suﬁﬁx[, start[, end] ])
NAF VT = XPHEE SNz suffic THRDZ5EE True 2. £ 5 TRIFAUX False ZIRL X7,
suffic ZRDOT T WVEROBEREOX LTI NERA, 7> a D start BIEEZINTWVWSG
B, TONEISHEZHBLET, A 7> a > end PREINTVRIHE, ZONETHIKRZ
TLEY,

MREBENROFEEEE (BHB ) &, EED bytes-like object T TEET,

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

bytearray.find(sub[, start[, end] ])
A7 4 R slstart:end] WKEHT =7 VR sub DEENZHE. T—XHDOZD sub DI/PDA >~
T I AR LET, A7 argl start BEXY end 3R 54 ARG FRRICBIRENE T, sub B3
Rohonprolfa, -1 ZIRLE T,

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

FER: findO) XY v RiE, sub ODMEZEHID J20 e ZIZDOAES NETT, sub DERD FHI (FRE:
BEOKEXDEY, ELEHHS—r Y R) THEPE S 0DAZFANBIZIE, in HEFZM-T
72&EW:

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

True

N—Va 33 TEH: B —r 22 LTO0H»>5 255 OHEAOEMDZIFTENS XS5 1ckh F
L7z,

bytes.index(sub[, start[, end] ])
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bytearray. index(sub[, start[ end] ])
find() LTI, WA =7 Y ABRROD SR o /I5E ValueError XML E 3,

MBEMNBROET > — o > A&, EED bytes-like object £721% 0 205 255 OHFPFHDOFEICTEE T,

N—T gy 3.3 TEH: 3> —r >R LT0 D25 255 OHIFHOEBBZITHND X51Ikhh %
L7

bytes. join(iterable)

bytearray.join (iterable)
iterable FDNA F 1V F— X 2FES LTz bytes £721& bytearray A 7Y =7 b ZIRL ¥ 3, iterable I
str A TP =7 MY bytes-like objects TR WENEGENTWBIEA, TypeError HEHINE
T BRBEZMOEL L —&IE, ZOXY vy FRREMET 5 bytes £721% bytearray 7Y =7 b &2
h¥9,

static bytes.maketrans(from, to)

static bytearray.maketrans (from, to)
ZDRIR Y v Rid, bytes.translate() WCETDICH LA T —TAEZRLET, ZOT -7V
. from HOEANAL bE to DRICMEBEICH B4 My BV LET, from & to XAA L BRI
R XD bytes-like objects THRIFIIRD FH A,

N— ar 3.1 TEM.

bytes.partition(sep)
bytearray.partition(sep)
Ewb&mﬂwmumﬁﬁéu TY—r Y RENEL, 3 EBEDOXTIVEZRLET, XS VONE
. RUID oRiOERy. FDOREYID A TP 27+ E/21EE D bytearray o a v —, £ L TRYH D%
DEATT, B LEYIDBREOSRFIUE, ZTMTRBITOS —Fr Y ADav—t, ZOERAIT
00)%0) bytes £7:1% bytearray 7 =7 A D £,

MZET XD e LT, TED bytes-like object ZIEETEE T,

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

bytearray.replace (old, new[, count])
> —r YR old 2T new WBERLEZS—F Y 2AERLET, 7> a2 V58 count D52 Hh
TWAGE, EHEPS count D old 72 2EBHL £,

MBT D0 —r Y ABIVERBROED S —r Y A2 LTIE, EED bytes-like object ZHETE
S

EIR: bytearray DI DX Y v FigdA ' FL—ATREME LEEA - —UEHIEVGETH, FI
HLWwA 7 27 b RERLET,

bytes.rfind(sub[, stamﬁ[7 end] ])
bytearray. rfind(sub[ start[ end”)
= Y AH DM s[start:end] 1T sub BEFNIHE. ZORKDA VT v 7 RAERLET, &
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72 a VEI start BE S end 3R T A ARG L ARRICRREINE T, sub BROD SR> 5E
-1 BIRL % T,

MBEMNBROET > — o > A&, EED bytes-like object £721% 0 205 255 OHFPFHDOFEICTEE T,

N—T gy 3.3 TEH: 3> —r >R LT0 D25 255 OHIFHOEBBZITHND X51Ikhh %
L7

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

bytearray.rindex(sub[, start[, end] ])
rfind() ERIBETTH, 7> —7 ¥R sub BRODP SR 5756 ValueError &ML EF,

MBEMNROET > — 7 > RE, EED bytes-like object F£721% 0 205 255 OHFFHDEIICTEE T,

N—T gy 3.3 TEH: S —r >R LT0 25 255 OHIFHOEBIZITHNE X5k h %
L7

bytes.rpartition(sep)

bytearray.rpartition(sep)
XD sep WERBRICHIAT ZMETS 7 Y A28 L, 3 ZROEX TV ERLET, T VONE
. XKUY OFIOES. ZORYID ATV 27 b FEI2EZD bytearray Bloav¥—, Z L TRYIH D%
A2OESTT, b LEUINRIFIE, X UITIEDDZED bytes 721% bytearray 7Y =7 b &,
ZOBAWITLDY =7 Y ADAY—=HBAD £3,

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

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

bytearray.startswith(preﬁx[, start[, end] ])
NAF VT = 2PHEE XN prefic THE 225G True 2. £ 5 TRIFNUL False #IBRL £ 3,
prefiz W ERDOI 72 WEROBEEEDO X 7L THHBWERA, 72 a > D start BIREINTWVW B
B, ZTONEISHEEBLET, 723> end PIEEINTWBEE, ZONETHIERE K
TLET,

MR R OFETHRE (BB ) &, EED bytes-like object \ITTEET,

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

bytearray.translate(table, /, delete=b")
F 72 a Y58 delete ITHN D TXTDNA FEFRRL, EoZend b2EXONLEHRT -T2
WoTxy T LTz. N MR AA VEHNIA TV 27 b Da—2RLES, Eifi7r— 73 EE 256
DA MA 7Y =7 FTRIFIUIRD FEA,

T — TNV DIERIZ, bytes.maketrans() XV v FEHS 2 b TEXET,

NERHIBRT 2720 OZEEIZIE. table 5180% None IZERE L TL 2 & W

>>> b'read this short text'.translate(None, b'aeiou')
b'rd ths shrt txt'

N—=Ta Yy 3.6 TEH: delete I3F—V— F5lEe LTHREMNREICRD L7,
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BUTR D bytes B XU bytearray 72 =27 DXV v Nlid, ASCIL L E#EDOH 214 FV 7 3 —< v bH
HFHONTVE ERELTVWETH, BYRGIBERETIUIEREDOANA F Y F—RIMHHTEE T, BB, 2
DT> a v THMNTS bytearray DAY v RIFTRTA Y TL—RATEEHEY . HFHiLnA 727 v 24
ML %3,

bytes. center (widih|, fillbyte|)

bytearray.center (width [, ﬁllbyte] )
B X width OFRFHEEINZ—F Y ADaV—2BLE T, X7 14 ¥ 7T fillbyte THEE I NI-fH
(77 4L b TR ASCH ZAR—R) BHELNE T, bytes A 7T =7 FOHAE. width 25 len(s) LIF
BROTLDS =7 Y ADRENE T,

FAMR: bytearray DI DX Y v FidA > 7L —ATIRENE LEEA - —UEEBEVEETH, HiC
FLnwAT7 27 FEREKRLET,

bytes.1just (width|, fillbyte|)

bytearray.ljust (width [, ﬁllbyte] )
B X width DEFRINEZY =T Y RADabV—%2RLET, X7 4 ¥ ZWE fillbyte THEE SN 7-fl
(77 4 FTIE ASCIL AR—R) BMEONE T, bytes 77 =7 M DFE. width 73 len(s) LR
BROTLDSY =7 Y ADRENET,

FER: bytearray DI DAY v FidA4 ¥ L —ATREE LEHA - —UIZLPEWNESETDH, I
LA T7o 27 v RERLET,

bytes.lstrip([chars])

bytearray.lstrip( [chars] )
FHDP OREDNA MEZFREL72a b —2IBLE T, 518 chars 3FREE N2 1 MEDRE %15
ETDENAFVE—r Y RATT — ZOAANE. ZOXY v FAMHER ASCI XXFHNTH L TEbR
5ZEICHERLTWVWE TS, chars DEMEE 415 D> None DA, ASCII OZEANF (GRIF: ZZAXFOD
EFIZOWTI bytearray. isspace() ZBM) BPREINE T, BB chars 51— T 2 HEHHE
DREINZDTIRRL, ZHUTE TN 4 FOfAGDERETOREINET:

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

b'example.com'

HIER L7200 oSN MED AN F U > —F ¥ AT, bytes-like object ZIEET DI B TEE T, N4 F
VY= YATHELLELTOREET TR, BE LTI ZD D DZHIEEE e UTHIFRT 2 X
Yy RIZOWTI, removeprefiz() ZHBMLTL 7Z& W, fHHA:

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

>>> b'Arthur: three!'.removeprefix(b'Arthur: ')
b'three!'’
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AMR: bytearray DZ DX Y v FidA ¥ 7L —XTIEFENE LEEBA - — TP ENBETDH, FiC
LA T7 27 FREKRLET,

bytes.rjust (width|, fillbyte|)

bytearray.rjust (width [, ﬁllbyte] )
EX width ODFHFEIN Y —r Y 2DaV¥—%2BLET, X7 4 ¥ 27X fillbyte TIHE SN2 E
(77 4L b TR ASCH ZAR—R) BHELNE T, bytes A 7T =7 FOHAE. width 25 len(s) LIF
BROTLDS =7 Y ADRENE T,

FAMR: bytearray DI DX Y v FidA > 7L —ATIRENE LEEA - —UEEBEVEETH, HiC
FLnwAT7 27 FEREKRLET,

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

bytearray.rsplit(sep=None, maxsplit=- 1)
sep ZXYID & LT, RUCBOE Y —5 Y RZHEILEF, mazsplit BEZoNTHE. —F VR
D Fim 2 SHK mazsplit BI7ZF0EEITVET, sep BIEEZINTWVWARVD None D & . ASCII
ZEAXFOMABEDRTIELNZH TS —r Y AFTRTHBRYID e 2D 3, AroHELTw L
ZERHE, rsplit O WFRIZEFH LS HBRND split () EARRICIR2ENE T,

bytes.rstrip([chars])

bytearray.rstrip( [chars] )
REDPLFREDNA MEZRELa =2 L £, 518 chars I3FRES N1 MEOES 25
EFTENAFVE—F VATT — ZOAFNE. ZDOXY v FA@EEIZ ASCIL XXFFhe L Tfibh
% ZLICHRLTWET, chars A X5 D None DHE. ASCIL OZEFLFE (FRIE: ZZHESLFED
EFRITOWTIE bytearray. isspace() M) BRESINE T, KB chars 518 — T 2 EHH
DPREZINZDTIERL, ZRZEENDZ AL POHEAEDLEETHREZINES:

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

b'mississ’'

HIBR L7z WX f MEDANA F U & —4 2 R, bytes-like object RIEET A Z W TEE T, N4 F
VY= YATHELLENFOEEETTIRRL, fBELLXFIZD b DR L THIRT 2 X
Vo FIZOWTIE, removesuffiz() ZHBMLTLZE W, HHA:

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

b'M!

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

FAR: bytearray DI DAY v FidA ¥ L —ATREE LEHA - —UIZLPEWNEETH, HIZ
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HLwAT7o =7 P2ERLET,

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

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

sep ZXYIH & LT, RCHBOE Y —o v RZHEILE T, mazsplit 52 50, P OEOE TR
Bia. =7 Y AD Kif SR mazsplit 7203 3EIZITWET (Lo TRIERD U R b DEZRE
I E AT maxsplit+1 12 D £9), mazsplit DHEEZINTOWRVD -1 D &, 7|0 BEICHIFRIX
HDFEVA (TRERZITHEIENET),

sep BEZoNTGE, @t LXYD AL MEZE D HNT, HOMD> —r v 22X -
TWa e hEs FZEv'1,,2 .split(b',") & [b'1', b'', b'2'] ZRLET), 51
sep FEEANA PO —F Y RICHTEET (FIAIF b'1<>2<>3" .split(b'<>') & [b'1', b'2"',
b'3'] ZIBLETS), ZDOI—r Y R%2nET 2, pHTE2ATO 27 OB EoT [b''] FRF
[bytearray(b'')] AR D 3, 518 sep W&, HHW DB byles-like object ZIFETEE T,

I Z 4

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

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

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

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

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

sep DHEEZINTWVWAR WD None DIFE, B2 0E 71TV XLAWHEHINE T, #iEd 2 ASCII
EAXFRVOEDDORYD AR IR, Ty —7r Y ADRERLKREICEADLD - T, EROBKAP
RIRICEDS — 7 Y RAFEENERA, LEh-> TRYID ZIEERTICEDY — 7 > 2% ASCII 224
XFRFO = R8T 5L, [1 PMERENET,

Bl 213

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

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

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

>>> b' 12 3 '.split()
[b'1', b'2', b'3"']

bytes. strip([chars])

bytearray.strip( [chars] )

RHEBLIUREIOFED AL MEEBRELZa —%2RUET, 518 chars ZREXNBZ AL ME
DEEBZRIEET 2NA TV —F Y AT — ZOHAHNE. DX Y v FAEEIE ASCII FHNIH
LTfibN S ZEICHRLTWE T, chars BEBI 20 None DI5E. ASCII DZEHXF (FRTE:
AL FDEFRITOWVWTIE bytearray. isspace() ZZMR) BRESINE T, BB chars 51—
T AEERES OB RESINZ20TIEIRL. ZRUTEENZ N1 FOflAGDEETHREE A
3
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>>> b' spacious ".strip()
b'spacious'
>>> b'www.example.com'.strip(b'cmowz."')

b'example'

BREMREDAL MEEZEGNAL F VU —r VR, EED bytes-like object ZHETEF T,

AR: bytearray DI DAY v FidA ¥ L —ATREE LEHA - —UZLPEVESETDH, I
LA T7o 27 v ERERLET,

LUR® bytes BX U bytearray 73 =27 FD XY v Fid, ASCII  E¥EDBH B4 F V) 7 4 —< v bW
EHLHNTVBRELTED, FEDODALFU TR L THEATARETEDD XA, BB, Z0ot7
¥ a Y THMT S bytearray DAY v FIZINRTA Y FL—RATEHE T . FiLwA 7o =227 bRAERL

£79,

bytes.capitalize()

bytearray.capitalize()

84 & ASCILI XXF LR L T RAIDAA M2 RXFICL, R 2P XFIC Ly =7 Y20
V—%iR L %9, ASCII XXF LR T ERnN A MEZ, ZESINLEE A,

FAMR: bytearray DI DX Y v FidA > 7T —ATIRENE LEEA - —UEEBEVEETH, i
HLnwAT7 27 P EREKRLET,

bytes.expandtabs (tabsize=8)

bytearray.expandtabs (tabsize=8)

#i (column) f7&E & 5E X172 X 7M& (tab size) WKIHL T, £TD ASCH X 7 XF% 1 2L ED
ASCIT AR—ALFIZE LIz =7 Y ADav—%2RLET, Z I T tabsize N4 b Z & ONiE%R
ZT7BEL LET (FT74V METHZ 8 DA, X 7HEZ 0 #iH. 8 HTH. 16 MTH. LT
$9) =T VREZEMT LD o T FTHMMEZERICHREL, ¥—F7 Y RA% 1 N1 FFD
FARTVEFE T, H LN MED ASCI & 73F (b'\t') THIUR, B EIRD 2 THiE & —5
T2ET 12O ED ASCII AR—ZAXFEEHEROS =7 Y RHALTWEE T (ASCIL & 7 XF
BRIZa—LERA). LN MED ASCIT BATXF (b'\n' LE b'\r') THIUX, ZDE
Fav— L7 bLTHMMEZ 01V ty PLET, ZOMDAS MEZOWTIIEEETICaL—L.
ZONA MEOFRDE N GRIE: 2, FALRY) KBELS TR EL 1 DENxE%3:

>>> 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 DZ DX Y v FidA ¥ L —XTIERENE LEEBA - —UEIENBETH., i
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HLwAT7o =7 P2ERLET,

bytes.isalnum()

bytearray.isalnum()
=T YAMETHKL, HORTONA MED ASCIL XFOT7 VT 7 Xy MR FTH 56
¥ True #. Z 5 TRIIII False ZIRLET, TZTOD ASCII XFDT7 VT 7Ry hlidy—7r
> A b'abcdefghi jklmnopqrstuvwxyzABCDEFGHI JKLMNOPQRSTUVWXYZ' I2& £ 584 METT,
ASCII XFDF L 13 b' 0123456789 IZEFEN 51 MET T,

Bl 213

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

False

bytes.isalpha()

bytearray.isalpha()
=T Y ANETRAL, ORTONA MED ASCIL XFDT7 VT 7 Xy b THS5EIE True
. £S5 THRINIE False ZIRLEF, ZIZTD ASCIL XFDT7 L7 7Ry b3y —r v 2
b'abcdefghijklmnopgrstuvwxyzABCDEFGHI JKLMNOPQRSTUVWXYZ' IZE £ 5 N4 MATT,

Bl 213

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

False

bytes.isascii()

bytearray.isascii()
ST UAPETHDZ, T Y ADETDNA bH ASCIL TH B5EIT True . ZNLNDE
B2 False #IBL ¥, ASCII N4 X 0-0x7F O#EFHIZH D £5,

N—Y a ¥ 3.7 TENM.

bytes.isdigit()

bytearray.isdigit ()
3= Y ADZETIRL, POERTONA MED ASCH XFOHBFTH 5551 True 2. Z 5 TR
UL False ZIRL %9, T TD ASCII XFDHF L3 b'0123456789"' ICEEN 5 N1 METT,

Bl 213

>>> b'1234"' .isdigit()
True
>>> b'1.23"' .isdigit()

False

bytes.islower O
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bytearray.islower ()
= Y AHUINLFET VT 7Ry F D ASCIL XFEB =D EH D, 2ORLFTNT 7Ry +D
ASCII XXFD—D2 b NG EIC True ZIRL £F, £ 5 TRIFIUL False ZIEL 7,

Bl 213

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

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

ZZTO/NIXFD ASCIL X5 L id b'abcdefghijklmnopgrstuvwxyz' ICEEN S N1 METT, ¥
72 RXF D ASCII SZF ¥ 1% b' ABCDEFGHIJKLMNOPQRSTUVWXYZ' IC&FN 24 METT,

bytes.isspace()

bytearray.isspace()
= VAT, POETDNA MEd ASCI ZHEHXFTH 235G True &, £ 5 TRITFH
¥ False ZIRL £, TZTOD ASCII ZEEXFEIFY—7 YA b' \t\n\r\x0b\f' IZ&Fi 24
METT (PARR=Z, X7 F4 074 =R, Fr VoIV R—V FEEXT, 7+—L74—F),

bytes.istitle()

bytearray.istitle()
= Y ANZETIL . D ASCIH DX A PV —ALFHNC T o TV B 581X True 2. £ 5 TR
AT False ZIRLE 3, [&4 Mo —AFH) DEFRITOWTIE bytes. title() ZBHL T
7ZEW,

Bl 213

>>> b'Hello World'.istitle()
True
>>> b'Hello world'.istitle()

False

bytes.isupper()

bytearray.isupper ()
= VAHNZRLFT V7 7 Ry D ASCH XFEHR—DULEH D, HO/NLFTLT 7Ry D
ASCII XFD—D2 b NI EIC True ZIRL E3, £ 5 TRIFIUL False ZIRL ¥ T,

Bl 213

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

Z ZTO/PLFED ASCII XF 21X b'abcdefghi jklmnopqrstuvwxyz' I N5 84 METT, ¥
7= RKSF D ASCII X ¢ 13 b' ABCDEFGHIJKLMNOPQRSTUVWXYZ' IZ& ¥ B3 N4 METT,

bytes.lower ()
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bytearray.lower ()

S VRAREENBIRXETNT 7Ry D ASCII XFEEZRTNINIETNLT 7Ry MIEHL
— T VADav—%IRLE T,

Bl 213

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

Z ZTO/PMLFD ASCI X3 b'abcdefghijklmnopgrstuvwxyz' IZEHENS N METT, ¥
72 RSZF D ASCII X ¢ 13 b' ABCDEFGHIJKLMNOPQRSTUVWXYZ' 122 ¥ 3 N4 METT,

FMR: bytearray DI DAY v FidA4 VL —ATREE LERA - —UIZLDBEWVESTDH, EI
LA 7o 27 P ERERLET,

bytes.splitlines (keepends=False)

bytearray.splitlines (keepends=Fulse)

NAFV = R% ASCII OBITa— FTHEIL, FITZVRAMILTRLET, ZOXYV v FiZ
universal newlines 7 7R —F TIT20H L E T, keepends 5I1BUCEL 52 - 5& %R &, dfTta—
FIHERDODV A MNZEENTHA,

Bl 213

>>> 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() YI3E - T, B =7 Y RARXHLULTREYID sep ZHEZTHUOHTEEDY R M Z2KEL X T,
¥l —r Y ARRBIWITa - F2H 256, Rk Z20%A1224703H % 2 I3HKE ) RO%AT
PEBTEI DD FHA:

>>> b"".split(b'\n'), b"Two lines\n".split(b'\n')
([b''], [b'Two lines', b''l)

>>> b"".splitlines(), b"One line\n".splitlines()
(], [b'One line'l)

bytes.swapcase()

bytearray.swapcase()

ST VRIZEFNBNLETNT 7Ry D ASCII XFEEZLETRIET NI >Ry MIEHL, X
BICKXLFETNLT 7Ry P RERRINCFET VT 7 Ry MCERLY—r v 20av¥—%2KRL %3,

Bl 213

>>> b'Hello World'.swapcase()
b'hELLO wORLD'
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Z ZTO/PNLFED ASCII XF 21X b'abcdefghi jklmnopqrstuvwxyz' ICEZ N5 814 METT, ¥
7= RSLF D ASCII X ¢ 13 b' ABCDEFGHIJKLMNOPQRSTUVWXYZ' IZ& ¥ B3 N4 METT,

str.swapcase() IXE W, XA FVUN=T 3 DI H 5 TIE bin.swapcase() .swapcase() ==
bin BHEIZH D ZH FF, —MAYIC Unicode XF DKL F/NLFEHUIMMHITIED D /A DN
ASCII X FD5GE I T,

FAMIR: bytearray DI DX Y v FidA > T —ZATRENE LEBA - TR ENGETH, HiC
LA 2 FEEKRLET,

bytes.title()

bytearray.title()

RA MV =2 LN F V=7 RAERLET, BRI, SHEEIAXFET LT 77Xy b
D ASCII XXFTIHRED, 22OBD ODXLFENNLFET LT 7Ry MZRoTWES—7r VAR D £,
KFNCEDORBDPENANL MEIZOWTIFEFEENTZEOEFICRD 5,

Bl 213

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

Z ZTO/NLFED ASCIT XF 2 1E b'abecdefghi jklmnopqrstuvwxyz' W& EN 554 METT, ¥
72 KSLFED ASCII XF 21 b' ABCDEFGHIJKLMNOPQRSTUVWXYZ' ICEEN B A METT, ZOMD
NA MEIZDOWTIE, KXFIXFORIMNEID D 8 A

COT7NATYXLE, ERLEXTFOEREID LS, S oM L BMREREOEREMNET,
COERIZZ ORI TIE S £ HAEEL 5235, FEHIESLHERO 7 KRR b a7 4 BHEFEDOERII L -
TLEW, EAORRZE{ONLVEEND D 3

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

FHEHRZES TP RA MR 7 4 XIS TE T

>>> import re
>>> def titlecase(s):
return re.sub(rb"[A-Za-z]+('[A-Za-z]+)7",
lambda mo: mo.group(0) [0:1] .upper() +
mo.group(0) [1:].1lower(),
s)

>>> titlecase(b"they're bill's friends.")
b"They're Bill's Friends."

AMR: bytearray DZ DX Y v FidA ¥ 7L —XTIEFENE LEEBA - —UEIENBETH, FiC
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HLwAT7o =7 P2ERLET,

bytes.upper ()

bytearray.upper ()
=T Y ARLEENGNLTFTNT 7Ry D ASCH XF2E2TRXFTNT 7Ry MTEHRLT:
Y= rRADaA¥—-%BLET,

I Z 4

>>> b'Hello World'.upper()
b'HELLO WORLD'

Z ZTO/INLFD ASCII XF L id b'abcdefghijklmnopgrstuvuxyz' IR EN S N1 METT, F
72 RXFED ASCII X ¥ 13 b' ABCDEFGHIJKLMNOPQRSTUVWXYZ' I2&FH B84 METT,

EM: bytearray DIDX Y v RidA L —ZATEENE LEEA - —EDBENGETDH, HiZ
LA 7o =7 b EERLET,

bytes.zfill (width)

bytearray.zfill (width)
RED width 12722 &5 ASCII b'0' TEFEO LS —Fr Y 2A0av— 2L 5, KHEHAFSEHR
BE(b'+'/b'-") Zo /A, b0 WRBORITIERL B KHAINE T, bytes £ 7V =7 + DY
A width 2% len(seq) LR THIUITLD S —F VAR D £5,

I Z 4

>>> pb"42" . z£i11(5)
b'00042'
>>> pb"-42".z£fil11(5)
b'-0042'

EM: bytearray DIDX Y v RidA L —ZATEENE LEEA - —IEBENGETDH, HiZ
LA 7oz b EERLET,

4.8.4 printf FZLTD bytes DEIIL

AR I THRARZEFE MBI A RS DH D, KLEEVDOITTICR > TVWET (X TAREFHEEZIEL L
FIRTERVWARY), DLERTIEDX TILPLEHENID LOULRWEA, Zht 7 cdr X 51 LT
W,

bytes # 7Y = 7 + (bytes/bytearray) IZIZEE DERIE: Y HET (EPan) B3HHFEFT., ZOHETFIX
90 E 4 E HHAHE
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bytes @ ER bt T2k M HE T2 dMIINFE T, format % values (format & bytes A 73 =7 b) &
T2, format FOD Y EHFEET values PO REF L ZAU EOBERTERINE T, ZOEIEX C
BEEICBI 5 sprintf O WK TWVWET,

format BHE—D5 L PER L2 WEA, values 13X TV TIRRBRVE—DL 7Y 27 N CHRIED D A
ZNLIANDOHZE. values ZEFE RS —7 v A GREE: ZEOBITD format ) FTHREINZIER & EREICHE U
DEREELX TN, B—D~ v ¥ I7ROF 7Y 27 b (fo2 ZIFFE) TRINERD £EA.

—ODEHHEETIZ 2 $ B ZNUA LD F 2 EA, ZOMBRERIUATNS42D £330, RLULIEICHBL
BRI D A

1. f8EFDIBZ RS T %' o
2. Ry Tx— (AT ¥ av), MENTH - XFH 6% D £3 (Bl21F (somename) ) o
3. Z T 57 (AT ay), ~HOEMRBIDRICEEL £,

4. BPNDT7 4 =R (AT ay), '*' (FRARYRY) Z48E L15E. EBEOSCFIIIED values X
TNVDROBEZDPSHAMEINE T, X TIUIRNT 4 =V RIERA 7> a » OREEIEE DRI ZR
L72nWA T2 7 BB LI ICLET,

bR (£ 7 av), 'L (Fy b) LZORICHHEETEXONET, '*' (FRXURY) 2IEEL
FBa. HEOHEE values X TADORODEHED SHAMINET, X T VISREEISE ORI Z
LWEAS S 3 51 LET,

6. MERZIRT (A 7> a ),
7. 2R,

% HETFOLMOGIBHIEFFEOSE (¥ 2o~y ¥V 7BDOEE) | bytes 779 =227 PO T 5 —
<y MR HEOF—ZIFEINTH-> TXF "% ODERICEVZSDOPREFINTHWARTIUTL BDFEA
<y 7F—3FE ML LWEE Yy U IR TH L ET, IR

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

COBE, HRETE T+ =<y MCAD TRV FHA (¢ IFETEERMN I SNNT X XD Y 2 1250
DB TT).

T 5 7T R TIORLET:

Flag | EMk

# | HOEHUC (FTERINTWS) " HlOFR" Zng 3,

0 | BUEENCH LTERIZE B 8F 4 Y7 EITVE T,

| ERENEEEFRICLET (10 LA 2R, 0 B LEEXLET),

' (AR=R) BN EOEBTIEOBOGE. BIC—DAR=—ARZETET (25 THROHEIFREL
FIZKEDET)

| BT E T (" EE ) BN ET (P AR-RY 757 EEELET),
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BEREZET (b, 1, £ L) 25 2B TEXE TP, Python TIEBERW-DEHEINET, - DF D,
Bl 20X %1d & %d L EMTI,

2RI MORL 9

E | Bk x

2 R

'd' | FFEE 10 R

it | RSN E 10 EEEL

o' | FFEfTE 8 R (1)

'w' | [HRXO® - 'd' FEILTT, (8)

‘x| RS E 16 #EE (ST, (2)

X' | FFEATE 16 #EE (RSCF). (2)

e | FREGREL DI INEREL (N (3)

'E' | FEBGREL OB N (KSF). (3)

£ | 10 MEFEINEUSEL (3)

F| 10 IR (3)

'g' | TRENEREL FEEGRDY -4 ML B I3 E T OSE IR KRR, 2 o5nE | (4)
1243 10 ELEL

G| PEEINEREL, FEEGERDY -4 ML EE 3R N OGE IR KRR 2 S DGE | (4)
1213 10 XKL,

et | TN b (BEETIZERE 1 DD bytes/bytearray A 7Y =7 bEZHMLET)

'b' | NAF V=4 2R (buffer protocol ZHR— T 2D, __bytes__ () XV v F2H2AT | (5)
Pz h)

's' | 's' X 'b' DHIFZTT, Python 2/3 DA EZNMRE L7za— R TOAEHINETT, (6)

'a' | N F Y ¥ —F R (Python & 72 = 27 + % repr(obj).encode('ascii', | (5)
'backslashreplace') TZE#L £7),

'r' | 'r' X 'at ORI TY, Python 2/3 OMAENMRL Liza— FTOAFHITNETT, (7)

YR | FIEEEE T RENSFHIHRTIEF % IR ¥,

TR

(1) HomREIE (

2) BOHREIGE (

%%L

ASNET,

37—y NUFEH x' b X CKELET) SRR FORMCEAS LTS,

VAT 52 % RMEA) T3 L 8RR E TR (100') MEIOKFOMIC

AR T 57 # ZEH) 55 ¢ 16 EERR TR 'ox' 720X rox! (AT

(3) ZoRC LHE. EHERIITEINUELE T, ZHUIZDRA ITEFHH, R VHEIC S #E

MEEs,

BRI NS DR DN ETRE L., ZDF 7+ ME 6 T,

(4) COBRIC LR, ZHERIOEEICMUEDE EUIOHR L 138> TRRED 0 130D BT

A,
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TEER B NUR DRI O AN ZREL. ZDT 74V M 6 T,

(5) FEAN o, HIE N XFUhEDoshET,

(6) b'%s' BIHHERT T, 3x RCIIHIRENE LA,

(7) b'%r' BIHERTE A, 3x FCRYEIREINELA,

(8) PEP 237 22 L T2\,

AMRR: bytearray DZ DX Y v R4 ¥ 7L —RXTIRENE LEEBA - —UEIENBETDH, FiZHLL
F T2 PEERLET,

BE:

PEP 461 - bytes & bytearray ~® % EXILDEHN

N— g > 3.5 TEML

4.8.5 XEVEa—

memoryview 7Y =7 ME, Python 3 —F23 Ny 77y 7aran 294 R—- 1554572 FONE
T—=RAN, A—=F2I R T77LRTHILEAREICLE T,

class memoryview (object)

object BT % memoryview ZAEM L £ T, object 13Ny 777 b aLZHR— L TVWRITN
BRDERA, Ny 77 7B rarzdR—1rF3HMARAELT TS =7 MIZIE, bytes . bytearray
RENHDET,

memoryview (FTLE 725 object D X EV —DFR/NHEfI 2 BR L LTHROVWET, 2 OB AT
Pz b BIZIE bytes R bytearray TIE. BERIFHEANL MR D LI, D array. array 5
DOHTIE, HRIEIDKESARDRET,

AEY L 2—DEREX len(view) &, tolist THELNBZVAPDEZXRDET, view.ndinm = 0 2
5, BRI 1 TF, view.ndim = 1 &5, RIWL 2 —DHEBHLFLWVWTT, LDEXTLTE,
TR 2—DARINENLVRAIRIHADRELHELWTT, BE—DOHD DS MIUT itemsize B
HrHHEIGTE XY,

memoryview ZA T AABIUVA VT v 7 ATBETCHEZIRFTEE T, —RLDRF 4 RZED
Ea—ZRh %73

>>> v = memoryview(b'abcefg')
>>> v[1]

98

>>> y[-1]

103

>>> v[1:4]

<memory at 0x7£3ddc9£4350>

RDOR=I ki)
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(RIDR=I D5 DR E)

>>> bytes(v[1:4])
b'bce’

HLAEY L 2—D format B’ struct EY a— NI X o TERINTVWEIRAT 4 TDT +—< v
MEETTHIUR, BEELEIBROZTILTDAL Ty 7 ZIFE I L VYR D BR 1D 2185
CEDNTEFT, ~RILOXEV L 2 —Tid, BERFLEZER 1 DDA TNVTA YTy 7 RIGETE S
Fo ZHRILDAEY L 2 —TlI, ZORTCEE ndim L L1z &, B x5 ¥ ndim HOBE» 5725 X
TNTA Ty ZRAEETEET, PORTTDORXEY L a—Tid, DX TINVTA Vv Fy 7 RIEETE
S

format DSEANA PR TIERWEIZRL $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]

XEVEL2—DBBLTWE ATV 27 bEZAAARBETHIUL, —RITR T4 A TORADAHET
FTo 2RI A RDEHIITEERA:

>>> data = bytearray(b'abcefg')

>>> v = memoryview(data)

>>> v.readonly

False

>>> v[0] = ord(b'z")

>>> data

bytearray(b'zbcefg')

>>> y[1:4] = b'123"

>>> data

bytearray(b'z123fg')

>>> v[2:3] = b'spanm'

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

ValueError: memoryview assignment: lvalue and rvalue have different structures

>>> v[2:6] = b'spanm'

>>> data

bytearray(b'zlspam')

One-dimensional memoryviews of hashable (read-only) types with formats 'B’, ’b’ or ¢’ are also
hashable. The hash is defined as hash(m) == hash(m.tobytes()):

>>> v = memoryview(b'abcefg')
>>> hash(v) == hash(b'abcefg')

True

RDOR=I ki)
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(RIDR=I D5 DR E)

>>> hash(v[2:4]) == hash(b'ce')
True
>>> hash(v[::-2]) == hash(b'abcefg'[::-2])

True

N— 3 ¥ 3.3 TZHE: One-dimensional memoryviews can now be sliced. One-dimensional mem-

oryviews with formats 'B’, 'b’ or ¢’ are now hashable.

N—=Ya ¥ 3.4 TEHE: memoryview XEENIC collections.abe.Sequence “NE§FIN 2 L 512
ZhEL,

N=Tary 35 TEHE: XEVEL2—3BHDXTVTA YTy 7 AIEETEL LB DELT,
memoryview WXV DHLDAY v FBRH D FT:

__eq__C(exporter)
memoryview & PEP 3118 27 XK —&—IJ, shape AF LT, struct D7 +—<v b THR
L7zt Z2DEHMFE USHAICFREIR D £5,

tolist() WY R—bPLTWVW3S struct 7+—<v bO—FTIE, v.tolist() == w.tolist()
DD DE EIWC v==w KD ET:

>>> 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

B O DERNLFEINN struct Y 2 —MIZHR— IR TORIFUR, (BRXLFETN e Ny
77 DABDE—TDH) A 7727 MIFIZFLLBRVWDDE LTHIRENET:

>>> from ctypes import BigEndianStructure, c_long
>>> class BEPoint(BigEndianStructure):
_fields_ = [("x", c_long), ("y", c_long)]

>>> point = BEPoint (100, 200)
>>> a = memoryview(point)

>>> b = memoryview(point)

>>> a == point

False

(KDR=I12%i<)
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(FiDR— 25 D %)

>>> a ==D>b

False

FE NS DS & Ak memoryview 7Y =27 MIRFT2 v is widv == w ZEKLZWV
ZEWHERLTLIZEW,

N— gy 3.3 TEHE: DIFIOANA—Y a i, BRET7 +—~v b iSRS 2 EE L T4E
DAEYZIBLTOVE LT,

tobytes (order=None)
Ny 7 7HDT =N PXFHE L TERLET, ZAREAEY L2 —I1ZRLT bytes IV X
27 2EMUHT O ERETT,

>>> m = memoryview(b"abc")
>>> m.tobytes()

b'abc'

>>> bytes(m)

b'abc'

EAE TR VBTN OV T, FRIETRTOBERELANS MEBINZ DEELT7 7y FRU X
FRIWCHELL D 3, tobytes() &, struct TY 2 — L GEICRVWBDEELITNTOER
XFHN Y HR— b LET,

N—=Ya ¥ 3.8 TEM: order & {'C’, F, A’} DWTNLED Z N TEET, order 8 'C’
2P oG, JTOBANE C £721& Fortran 7 — XM NICZNENEEINFE T, HEit L7z
TR TEL 2 —DFA, A IPWEAETY LOT-XDOEEERaY—2IRLET, Fic, X
EV RIZBF S Fortran OF =X RIREFSNE T, NEERT —XIIHNT 28 2 —-D5HE.
T—=23%ET COF—RMFEENE T, order=None 1% order="C" LRI LT,

hex( [sep[, bytes_per_sep] ] )
Ny 7 7HDENAL b 200D 16 EBHTR LU XFIEZRLET:

>>> m = memoryview(b"abc")
>>> m.hex()
'616263"

N—a v 3.5 TEM.

N—=Y a ¥ 3.8 TEHE: bytes.hex() EEREIT, memoryview.hex() &, 16 #HEBHITD A
XFNEREN TR —REHAT 220D TS 2T X—& sep & bytes_per_sep &
A—FFTBX51CHDFEL%,

tolist ()
Ny 7 7HDTFT—REBREOVA M L TGRLET,

>>> memoryview(b'abc').tolist()
[97, 98, 99]

>>> import array

(RDR=I12Fi <)
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(FiDR— 25 D %)

>>> a = array.array('d', [1.1, 2.2, 3.3])
>>> m = memoryview(a)

>>> m.tolist ()

[1.1, 2.2, 3.3]

N— gy 3.3 TEHE: tolist() I struct B 2 — A XERXEIFNEZ3 TR TOE—~XFED
native 7+ —< v b 2 ZRITORFEI K- b T2 LIk DFEL

toreadonly ()
HARABEHDAE)V L2 —F TV 27 P 2R LET, TORXAEV L a—A TV =7 MILEI N
FEA.

>>> 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— a3 v 3.8 TEM.

release()
memoryview 7Y 27 MZXo THIN TV, TCICRENy 7 7 ZFHRLET, 2L D47
Pl MIL - ENTWS L ZIRHRSA2EVE LET (BRI, bytearray I FREX
OEFEL—FEINCEEIL L ET). TTH D, release() ZFESHTZ 2. ZhbfiliNe T 572
JRECEDERL (FLTRL R’ 072U Y =R E2FNTHILT %) OIEFTT,

ZDOXYy PREINE, 2O 22— L2zl LOEBEIX ValueError ZiEHM U E 3 (HE(E
XN Z 2 release() BHFFRZET):

>>> m = memoryview(b'abc')

>>> m.release()

>>> m[0]

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

ValueError: operation forbidden on released memoryview object

AVFFRA IR =Ty 70 b ailld, with X2 H - TRBOFELE 2 DIHZ £ 7!

>>> with memoryview(b'abc') as m:
m[0]

97

>>> m[0]

RDOR=I ki)
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(FiDR— 25 D %)

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

ValueError: operation forbidden on released memoryview object

N—a v 3.2 TEM.

cast (format [, shape] )

memoryview ZH LW 7 +—< v b+ 7 shape IZF ¥ A b LE T, shape &7 7 + L h T
[byte_length//new_itemsize] T. 1 XIthiFicZ2 b £3, E D EIEZ memoryview T3 5,
Ny 77 —HAEREZaY—XNELA, $R—- bIRTVBEHIT 1 KTl -> C 5 FEH ok
HI ¥ C ErBBoEkAts -> 1 Zothtd] T3 (B%: contiguous),

Fyr A MERDT7 4 —< v MI struct EODBE—HERXA T4 7 7+—~<yv MZHIBRXN T T,
TA=<v bDIBED—DEFNA b7 x—<v b (B, D, ) TRIFNUIRD £EA, RO
A PREAVIFALDOEZILFE U TRITNIRD A,

1 RJT long 5 1 RJT unsigned byte "D ¥ ¥ X b:

>>> import array

>>> a = array.array('l', [1,2,3])
>>> x = memoryview(a)

>>> x.format

h

>>> x.itemsize

8

>>> len(x)

>>> x.nbytes
24

>>> y = x.cast('B')
>>> y.format
B!

>>> y.itemsize
1

>>> len(y)

24

>>> y.nbytes
24

1 2RIt unsigned byte 2>5 1 XJC 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

RDOR=I ki)
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(FiDR— 25 D %)

bytearray(b'ayz')

1 It byte 2°5 3 XJT int N\, Z LT 1 XJT signed char "D F ¥ & b:

>>> import struct

>>> buf = struct.pack("i"*12, *list(range(12)))
>>> x = memoryview(buf)

>>>y = x.cast('i', shape=[2,2,3])

>>> y.tolist()

tceo, 1, 21, [3, 4, 511, [[6, 7, 8], [9, 10, 11]]1]
>>> y.format

>>> y.itemsize

>>> len(y)

>>> y.nbytes

>>> z = y.cast('b")
>>> z.format

>>> z.itemsize

>>> len(z)

>>> z.nbytes

1 XJC unsigned long %5 2 XJT unsigned long "D ¥ ¥ X b:

>>> buf = struct.pack("L"*6, *list(range(6)))
>>> x = memoryview(buf)

>>> y = x.cast('L', shape=[2,3])

>>> len(y)

>>> y.nbytes

48

>>> y.tolist()

(o, 1, 21, [3, 4, 5]]

N— a v 3.3 TE.

N—Tay 3.5 TEH: BN, PO 2 —AF YA FTB3HE. FYAMTOT7 +—< v MOV
THIFNZEL 2D L7z,

A LEHAOEED WO R 9

obj
memoryview 23ZHLTW5 4 7Y =7 b
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>>> b = bytearray(b'xyz')
>>> m = memoryview(b)
>>> m.obj is b

True

N—a v 3.3 TEM.

nbytes
nbytes == product(shape) * itemsize == len(m.tobytes()). ZDEFIHMEFERIITE W
THHT 2 AR=ZATT, 24X len(m) & —HT 2 LIIRY xRA:

>>> import array

>>> a = array.array('i', [1,2,3,4,5])
>>> m = memoryview(a)
>>> len(m)

5

>>> m.nbytes

20

>>> y = m[::2]

>>> len(y)

3

>>> y.nbytes

12

>>> len(y.tobytes())
12

Z R ThLA:

>>> 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)

3

>>> y.nbytes

96

N—a v 3.3 TE.

readonly
XEYDFHAH LUERDPE S 02 R HBETT,

format
La—DHFDOEERICNT 2 (struct Y 2 —LAXAILD) 75 —<v b ZELXFH,
memoryview (&, EED 7 4+ —< v "XFHEMoTZ I RAR—KX—DOIERTE2I N TEE
To LU, WO2DAY vy K (BlZE tolist()) 1ZAA T 4 7OB—FRTY +—~< v Ml
R x5,

N—Tav 33 TEH: 75x—<v b 'B" i struct B 2 — X TFONDE XS EL
100 E 4 E HHAHE
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Z U memoryview(b'abc') [0] == b'abc'[0] == 97 L WH I ZEKRLE T,

itemsize

memoryview DEEREDNA FMHEMDKE 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

A E VDR T ZRITIAN DRI & R T HELT T

shape
XEUNPRLTWS N ZtEHoERER T, B ndin OBRO X TLTT,

N—Y g 3.3 TEHE: ndim = 0 DAL None TR EDX TV R IS5EHINE L,

strides
LA D ZNZNDRITTIIN LT, TNEFNDERIZT 7R T 2DITRERNL MEERT, BX
ndim DEPD X TS VTT,

N—Y g 3.3 TEHE: ndim = 0 DAL None TR EDX TNV R ISEHEINE L,

suboffsets
PIL 22 A LV OEFIONFRTHHL TV E, ZOHEIGZDOERE LTABMENTVWET,

c_contiguous

XEY =2 C ERDIEFTHEHEE L TWE0E I 02 RTEMBME (BF: contiguous ).
N—a v 3.3 TEM.

f_contiguous

X &Y —7 Fortran FERDEFF THfE L TWB 008 5 2 RTEMBE (3% contiguous ),
N—ar 3.3 TEM.

contiguous

XEY =2EFELTWE Y IR RTEMBE (B contiguous o

N—a v 3.3 TEM.

NAF)—/r > RBY - bytes, bytearray, memoryview 101
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4.9 set (£4) B! - set, frozenset

set A7 =7 NI, BEHD hashable £ 7Y =27 FOJEFZ LAV > a » T, @HEOHRICIE. WET X
b =T Ao 0EERE HES, MBS, ZEE. MFE (PHUAVERIEM) o X 5 BN ERE O
HOEENET, (Da >y 7 HOWTIIHARAAD dict, List, tuple 7 T AR collections EY 2 —
NEBBLTLZEW, )

HEEHZ, fhoaL 7> a v 2[FEME x in set, len(set), for x in set Z¥R—+FLET, aL T a v
WENEFE 720D T, BEIIFADIEFREROMELZFRLERA, o T, BEEIA VT IV I T
A7 ZoMDY =7 Y ANBIRBEOEF K- LEE A,

set BX U frozenset W5, 2 DDIMHAAADEBHNH D FF, set 33 2 —&KXTILT, add() ®
remove() DEIRRAY v REMoTHNEREETEE T, I2—XT7NRLED, Ny Yaflrfld. £
FHEOXF —DPMOELEDOEBL LTHWSE I YN TEERA, —H. frozenset B4 I 2 —&X TV T,
Ny adEE T, ERICNEZRETERVWD, HEOXF —PMOEAFDOERLE LTHWVWS Z 2T
XET,

28T set (frozenset TERW) 1E, set AV A NI 7 XIIA, BREZPFINHIC A ¥~ TXY] - TH
HEFTHIETHERTEET, Hl: {'jack', 'sjoerd'}.

CHELD7IADAYA T 7R ERICEI = ET:

class set([itemble])

class frozenset( [itemble] )
iterable 2» HERZIDIAATL, LW set B LLIE frozenset 779 =27 v 2 RLET, £ED
BHRIE Ny adEE RO TR TERY A, REOEAZRIT 2701013, NHlOEER
frozenset A 7Y =7 TR TIER D £V A, iterable BHEEZINRVEE, FILVWEDEEINRE
NEI,

EERWL OO HETERTEET:
o BEEIMMICH V< XYID THEREIET 5: {'jack', 'sjoerd'}
o HEANUKGEMS: {c for ¢ in 'abracadabra' if c not in 'abc'}
o BMav R 57 X%f5: set(), set('foobar'), set(['a', 'b', 'foo'l)
set BXU frozenset DA ¥ AR Y RIILIROBIEEFRML 5

len(s)
BE s OBRFH (s DEE) IELET,

X in s

T s DAXAUN—IZEENEZPHELE T,

X not in s

TS DAUN—WZEFNTOVRWI L ZHELE T,

isdisjoint (other)
EEM other L HBOBERZH-70E &, True ZIRL E T, E£EHREIZENSOEEESNEES L
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75 EDH, HWIZHE (disjoint) &7 D £7,

issubset (other)
set <= other
set DRTDEED other ICEENIHDLHEL T,

set < other
set B3 other DEIDEETHE20E2HELET, DF D, set <= other and set != other
v E T,

issuperset (other)
set >= other

other DETDEEN set KHENZHEL T,

set > other
set B3 other DE FNEEGTHE20E2HELET, DF D, set >= other and set != other
b= TGl I

union ( *others)
set | other |
set ¥ E£TD other DEZENP LRI LVESERLE T,

intersection( *others)
set & other & ...
set ¥ 2 TD other KHHEATIBEREFFD, HLVWESERLE T,

difference( *others)
set - other - ...
set ICEFNT, 22D, 2T other KEFNHRWEREZED, FILLVWESEIRLET,

symmetric_difference (other)

~

other

set ¥ other DWITNh—HLEFICEFNIZEZEZRFOMLVWESEEIRLE T,

set

copy O
EHEOER VI —ZIRLET,

RB, HEFTROVIRD union(), intersection(), difference(), symmetric_difference(),
issubset (), issuperset() XY v FliZ, FEDA 77 70 Z5[8e LTRIMIFE T, ML T, #
HFZHSRTIE, 5IBUIIEAETRTERD EEA, ZHUE, set('abc') & 'cbs' DX IKRIAD
DHERME TR L. X DFHAP TV set('abe') . intersection('cbs') ZXFFL £ 7,

set ¥ frozenset DEHE LD, BEFALOHBEI K- FLET, ZODEEE. ZNLZLOEED
HRETHMIATICHBENTVDE (AWM OETEETH2) L& HDOZDO L ZRXRHFLNT
T, —HOREVMMTOREDEHLDEETH L (MARETDHLINELLRWV) LE 2DZDOL &
WKIRD = OREEMGTDEELD/NZVWTT, —HTOREBMMSTOREOHE LKRETH 2 (L%
BTHEZPELLRY) LE, »pOZDL 2RO —HFOEBIIMAOEELDRKREINTT,

set DA VARV R, frozenset DA Y ARV Ay, BRIZESVWTHEIFE T, il 213,

4.9.

set (8) B! - set, frozenset 103
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set('abc') == frozenset('abc') % set('abc') in set([frozenset('abc')]) X True &K
L,

HROHEE v FMMED LRI 2IEFA T 2T BN — (LT3 23 TE A, HlZIE. HWVICHE
ThHhBDODIELEERIE, FLLL KL, MAOHIEETIDHY EEALS, ITD §ART IZ False
R LET: a<b, a==b, Z LT a>b.

HE£53FER GEoEABR) LrERLZVDT, EEDVRAMNIBIF DS list.sort() XV v FD
HHREERERETT,

ERDEFAZ, FHEOXF—D LT, Ny TRIFIRD FEA.

set £ VARV RY frozenset £ Y AR Y AZMDIEETO IHEAEX, B—HEETOMZRL %
T, BlZIX: frozenset('ab') | set('bc') IX frozenset 4 VARV AEIRLET,

MTNDRIZET BTHENL set ITHAZINE T, frozenset DA I a2 —X TN VAR Y AIZIEHE
HEZNEEA:

update ( *others)

set |= other |

2T other DERZBML. set ZHHFL T,

intersection_update ( *others)
set &= other & ...
TLOD set &R TD other Il F 2 EHRZUT 2R L T set ZHEFL 5,

difference_update ( *others)

set -= other |

other CEENDIHEEZIMOIRE, set THEHL F T,

symmetric_difference_update (other)

set ~= other

CHELPIDAEENT, HBICIFFZRVWEREDAT set ZEHLE T,

add (elem)
HE elem % set IZEMLE T,

remove (elem)

BE elem % set 2OWDREF T, elem 23 set IZEFNTWARIFIUIL KeyError ZEHL F T,

discard(elem)

HE elem 2 set KEENTWIUE, BUDEREF 3,

pop Q)
sPOEEROERETMOIRE, ZRERLET, BEDPEDOHE, KeyError ZEHMLET

clear()

set DETOEREFWMDRE F T,

BB, HETTRWRD update(), intersection_update(), difference_update(), B X U
symmetric_difference_update() XYV v &, EEDA 77 7V %58 LTRIHITET,
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__contains__(), remove(), discard() XV v FDFE elem 1 ZEEH»D LAV 2ICFEREL TK
72E WV, ZOEEG LEiTR frozenset DMRZ YR — T 27D, elem & —FFR frozenset %
TER L %5,

410 YvEJR __ dict

RvEYT A7V =7 ME. Ny adiE RIEZEEOLF 7Y =7 MIIHIMITET, v v 73 Ia—
RINEH TS =7 P T, BUE. FED~ v B0 7BIEREE (dictionary) 723 TS, (fhoa > 7FiZon
TIFHAAABD list, set, BLY tuple 7T A, collections EY a—AEZBRLTILEEW, )

FHEOF —I12IE, FIE CAREDFES 2P TEET, F—r LTREZRVWDIE hashable (2~y ¥ 2 AJHE)
TRWHE, $ROBVAMPHBOLI LRI 2 —&T7ARA (NET2ETIIRSA TS =7+ BEDPHE—
THEPIT Lo THEDTONS L5 A) TF, HRLEBIIEFLWEARINLE BIZIF1 1.0k
True) &, ENzfloTHRLTY MY —IZBEf T E T,

class dict(**kwargs)

class dict(mapping, **kwargs)

class dict (iterable, **kwargs)
F 7Y a v OMNESIREEDOTEED DS F -V — P BOEFITL UL L nEE LR L
3

HHEIW LS OLDTIETERTE X!

o FARIMMICA < XYID T key: value M%Z2F2EF 5: {'jack': 4098, 'sjoerd': 4127} &
W% {4098: 'jack', 4127: 'sjoerd'}

o BEEWNEKIGLZMS: {F, {x: x ** 2 for x in range(10)}

e Mla v 2+ 57 Z%5: dict(), dict([('foo', 100), ('bar', 200)1), dict(foo=100,
bar=200)

MBS G2 oNRrolha. ROFEMEREINET, MEFIBPEGZ 5N, Zhrivy ¥
VITKATI 2T NEoRIGE, FOR v Y I AT I PRI F—EHDORT BROFEENERK X
NFET, 2L DEE. MESIEIE iterable 7Y = 7 b TRIFNIR D £H/ A, iterable D Eh 2
NOEZEERIZ, Br582MWMOATI 27 bEROATITATRINVIRD EV A, TNETHOE
RORHIOF 7Y 27 MEFLOVHZFOXF 1T, 2FBHOA 7Y =7 MEZAUTHIET 2{EIZRD
F9, FA—0F =2 2 @YU EBENLGEE. 20X —DBREDMEIH LVEETOMNIGT 2EICRD
S

F—U— N5lBHREGZoNGE. ¥—7— FEIEE ZDEPMES B o fE b h BB h g
Fo BUCHFIEL TWD F—MBMENGE, ¥— U — FIlBOEIMVES I BOEEZESRZET,

BlEH T, ROFINZET {"one": 1, "two": 2, "three": 3} WHELWHEZIRLFT:

>>> a = dict(one=1, two=2, three=3)
>>> b = {'one': 1, 'two': 2, 'three': 3}
>>> ¢ = dict(zip(['one', 'two', 'three'l, [1, 2, 31))

ROR=STEER)
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(FiDR— 25 D %)

>>>
>>>
>>>
>>>

True

d = dict([('two', 2), ('one', 1), ('three', 3)1)
e dict({'three': 3, 'one': 1, 'two': 2})
f = dict({'one': 1, 'three': 3}, two=2)

a==Db==c==d ==¢ == f

ROIDBID X 512F =7 — N5z 52 577K Tl ¥ —136%7% Python OFAIF TR ITUIRD £
Fh, TRLUANDTETE, HEOF—L LTHMREALRF—THHER XS,

DIREEHERNY R— b3 2ETT (ZNDR, DRXLD7y TR NSO DBELZ Y R—+T 53
NETT):

list(d)

HE JTHEFLATVEILETOF—DYRFERLET,

len(d)

W& d DHEBZRL X9,

d[key]

d D¥— key DIEEEERLE T, v 7T key DPFEELRITIUR, KeyError ZEHL 3,

HEOY 775 ZD __missing_ _ () XYV v FEERLTVT, key DPFELRVES, dlkey]
HEXZDAY vy FE2F— key 2518 LTI L E3, dlkey] HEIX, _
DN LI o TRENAEZ ZDF FIRT A, EHSINb D2 20T HRML L FT, o
HRXY v Fix __missing__ () ZMUOHLEHA, __missing__ () DEZRSI N TWARWVEE,
KeyError DEHENE T, __missing _ () E XYy FTRIFNUUIRLT. £ VARV AEKT
HoTERDFERA:

_missing__(key)

>>> class Counter(dict):
def __missing__(self, key):
return 0O
>>> ¢ = Counter()
>>> c['red']

>>> c['red'] += 1
>>> c['red']

ZZTBRELZANE collections. Counter EED—HTI, ZhtidiBE o7 __missing _
B collections.defaultdict THEDONTWVWET,

d[key] = value

dlkey] 1T value *RELE T,

del d[key]

d 5 dlkey]l ZHIFRLE T, ~v 7T key DTEELRITIUL, KeyError ZiEH L F T,

key in d

d D3F — key ZHio TOWAUX True %, Z 5 TRIFNUZ, False #IRL E T,
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key not in d
not key in d ¥ FffiT3,

iter(d)
HHEOX—IZELA 7L —XZIRLET, ZHUd iter(d.keys()) "D a— Ay FTT,

clear()

HEOETOHHZHELET,

copy O
HHEORVa—2RLET,

classmethod fromkeys(itemble[7 value])

iterable 7> 5 F —F B . % value ICREL=. FTLWEHEZERL 5,

fromkeys O W3 LWEEEZIRT 2 5 AXY v FTT, value 137 7 4L+ T None 72D %73,
EONZEFND TR TOMEDFE—DA VAR Y AZET L2570, value IZI 2 —X T )V
BAZ7Iz 7 (FIZIXEDOV R M) ZEEL THEEEKRIEID D A, i 0EZHET LI
L7zWigEiE, b bz BENTURL 2HL TS W,

get(key[ default]
key BEFEICHIR key 1T 2%, %5 TRINL default 2R L F T, default 352 50
BholGa, 774N Tl None XD ET, DD, ZDRAY v Fid KeyError kT
5Z23EHHFERA,

items ()
HEEDIHE ((key, value) ff) 0LV a—%2RLET, Ea—F TPz FDRFaX
ZZIRLUTLEE W,

keys ()
HEOXF—DH LWL 2—%2RLET, Ea—FTSTIFDRFaAaXIE 2BBLTLEX N,

pop(key[ default]
key DEFWXFAET NI ZOEZEHF»HHEELTGEL, £ 5 TRIFNUL defoult ZIRL F3,
default 352 5T, DD key BEEFIAE LRI UL KeyError kM L ET,

popitem()
EED (key, value) MEHELSHEL TRLE T, »id LIFO (AN, SEHL) DIEFTE
HEhEd,

EEDOT7NLITY XL THEOLNDZDEFRIUT X ST, popitem() EFEEICHDELEAL THEET 2
DIER TS, FHZFPETHIUX, popitem() DML UIX KeyError ZEH L £ 3,

N—Y a3y 3.7 TEHE: LIFO JHFPRIEXNZ X5k E L, MAToNN—-Y a ¥ T,
popitem() WFEED key/value MZRLTWE L7z,

reversed(d)
HEDXF—ICEIHATL—XZIRLET, ZHUF reversed(d.keys()) "D a—+ v b
‘63—0
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N— a3 v 3.8 TEM.

setdefault (key [7 default] )
L. key BPEFFICHET UL, ZOEZERELES, 25 TRIFIUR, E% defoult ¥ LT key %
A L. default #iBL £F, default DT 7 4L bi& None T,

update ( [other])
HEEDONAEZ other DX —HTHHL T3, BFOF—FZ LEFEZENE T, IR DEIX None TT,

update() 1F. MOFHELA 7T 227 P THF—/HONDA TF7 TV (XTN, BLLIE. BRI 2
DATITN)ThH, EE5THRIITITFET, ¥—v—FlpEEIniud, 20F—/EOXT
THELZHEH L ET: d.update(red=1, blue=2),

values ()

HEOHEOHLWE 2—%2BLET, Ea—F TV FORFFaXr bk 2ZRLTIEZI W,

dict.values() THEOLN7Z2DO0D L 2 —DFELXZHKT 2 L, &3 False 2HRD £3, dict.
values() ¥5 LZHI Lz KT

>>>d = {'a': 1}
>>> d.values() == d.values()
False

d | other
d ¥ other DF —HEME L7 LWHEZIER L E T, d & other DX —IZEENR D 255
X, other OF DENEBILEINE T,

N— a3 ¥ 3.9 THEM.

d |= other
HE JdOX—Y % other THHLZE T, other 1T TvETYT 2, £HEF—LEORTD A
TZTIL TS, d & other DF —IZEHEDND 3551, other DT DEIELEINE T,

N— 3 v 3.9 TEM.

BEOFHE L. (HFICEFEZL) AL (key, value) OXZHFDOHEIL. ZLTZOHEICOAFEL
KRV ET, EFLE (<, <=, '>=", ">") & TypeError XML E T,

PR ANEF ZRF T2 K218 DE Lk, F—DEMINEFICTIEEPEN LITHERELTIES
Vo Vo AHIRSM T2 OHEEBME N —IREBIHASINET, -

>>> d = {"one": 1, "two": 2, "three": 3, "four": 4}
>>> d

{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> list(d)

['one', 'two', 'three', 'four']
>>> list(d.values())

[1, 2, 3, 4]

>>> d["one"] = 42

>>> d

{'one': 42, 'two': 2, 'three': 3, 'four': 4}

RDOR=I ki)
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(RIDR=I D5 DR E)

>>> del d["two"]
>>> d["two"] = None
>>> d

{'one': 42, 'three': 3, 'four': 4, 'two': None}

N— gy 3.7 CTEH: HEDEFPIHEAEFTH 2 Z e MR NZ IS5 kYL, CORHE
Wi CPython 3.6 DFEMEREMIT L 7=,

HHErHEDOL 2 —1% reversed() TIHFEZMICT 2B TEE T

>>> 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: FFENYN—ZAJEEICRD F L=,
BE:

dict DpAMLERAY 2 —%21E5 79I types. MappingProzyType ZfES ZE W TEXE T,

4.10.1 #EEEa—FT2x ok

dict.keys(), dict.values(), dict.items() W XoTRENZ AT =7 M, Ea—FTPzIk T
T ol HEOHHOHNRY 2 — 2Rt L, HEIEHESINLK, La—3Z0EHE2 ML £7,

HEE2—3 AT7L—1FF228THILT ST —&% yield TEET, £, WEHEZYR—-FLET:

len(dictview)
HEOHBBERLET,
iter(dictview)

HEOX—, i, £7213 ((key, value) DX AL LTHRENZ) HECHSZA 7L —X2RLET,

F—rEIMAEFTRIEENEST, ZHITE D, (value, key) DX DH|% pairs = zip(d.
values(), d.keys()) DX ST zip() TEWRTEE T, MLV RMEERT ZMDFHEIE. pairs
= [(v, k) for (k, v) in d.items()] T3,

HEOEHOBMPHIBRFIZY 2 —%2 4 7L — 35 2., RuntimeError ZiEH L7720, TXTDIEH
WCHE-TATL—FTERPoZDLET,

N=ay 3.7 TLE: HEQIEFPHEANRFTH L ERIEEND X 5ITHRD L,

x in dictview
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ZRLET,

reversed(dictview)
HEOX—3HLIXE, HHDERZHIZLA T L —R—%2RLET, RDHEOL 22—k, HAZH
JIEE ZFEDIETA T L —FLET,

N—=T a3y 38 TEHE: #EDOL 2 =BV N—ZAA[REICR D ¥ L7,

dictview.mapping
L a—DBREDEER T v I35 types.MappingProzyType A 7V =7 b BRLET,

N— a ¥ 3.10 TE.

Keys views are set-like since their entries are unique and hashable. If all values are hashable, so that
(key, value) pairs are unique and hashable, then the items view is also set-like. (Values views are not
treated as set-like since the entries are generally not unique.) For set-like views, all of the operations

defined for the abstract base class collections.abc.Set are available (for example, ==, <, or 7).

HEEE 2 — DR DHI:

>>> dishes = {'eggs': 2, 'sausage': 1, 'bacon': 1, 'spam': 500}
>>> keys = dishes.keys()

>>> values = dishes.values()

>>> # dteration

>>>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]

>>> # wiew objects are dynamic and reflect dict changes
>>> del dishes['eggs']

>>> del dishes['sausage']

>>> list(keys)

['bacon', 'spam']

>>> # set operations

>>> keys & {'eggs', 'bacon', 'salad'}

{'bacon'}
>>> keys ~ {'sausage', 'juice'}
{'juice', 'sausage', 'bacon', 'spam'}

>>> # get back a read-only proxzy for the original dictionary
>>> values.mapping

mappingproxy({'bacon': 1, 'spam': 500})

ROR—S1H <)
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(FiDR— 25 D %)

>>> values.mapping['spam']
500

411 OAVTF AR —=T v E

Python ® with i, IV T7FAPIR—I ¥ I Lo TEBRINZETRAYTFAMOMEEIR—-FL
9, ZhUE. XOKREDEITSNSANTHEA L X DD D T 2FTRaA Y TF A b2, 2—FERY
FAPERTEZ LT E2—NDRAY v FTHEEINET:

contextmanager.__enter__()
ETRFI Y TFAMIAD, 2OA TV 27 PELFMOETRA Y TF A MCE#ELLA TV 7 b
ZERLET, TOXY Y FARTEEZZIOIAYTHFA P H—Y v 25 with XD as HOHHITIC
RS ET,

HOHBZETaYTFA MRV vyDHle LT 77MIWATS I BHOET, 77410 FT
Pz ME_ enter () AOHSTHEZEERL, open() 2 with XDaY7FA MR LTHEDNS
I LET,

BEA 7 27 PRIRT AV THFRA M2 =T YD LTI decimal.localcontext () PNRTH
DWBHDET, ZOXA—I%BT7 774 7R 10EBayTFA 24V FLrDaryTF A D2
E—ilty FLTZDat—%KLET, 25F5ZLT,with XOREKDONET, with XDOIHID
- FNRHEEGZATIC 10 Ea YT XA P 2EHETEET,

contextmanager.__exit__(exc_type, exc_wval, exc_th)
FRa 73 A Mok, (BELTWRESE) BN ZHIfT 2085 0% RT 7 —IEY 5 7 %2R
L% 9, with XORKRDETHICHISDBFE L 7HE. 5183 ZoffoR el P L—2Ny 7
HEWEELE T, 25 TRVWES. 518132 T None 2D %7,

DXV FSEMEMNREND L with SIFINOFREEZIMZ ., with XOEZROITETERIT F
T, FO5TRITNUL. ZOXY Y FOETE2RZZ LHINOEEIHREE T, TDOXY v FOETHIZ
X HANE with XORKOFEITHICREZ o -2 B I TLEVET,

ESNBINZIRANICHEH T ARETED D FE A, Z2ORDDIT, ZOXY v FBMBDEEEKS Z
ETXY v FOIEHKRT el SN zHIH LENWI 2 IRZ 5RNETT, 2L ITFhuIar
THXRAPIA =TI ¥E __exit__ () XYy FEERPRBRLZDONE S 2RI T2 e N TE
£75,

Python i, ZLWVWAL Yy R, 77 AR EDF TV 27 VORI 0 —X, 777 4 7h/NERT 2 >
FEZ N QHEMBREEFR— N T 252012, W2HhDaryTFFA 2=V v 2HABELTVET, &%
AVFTFAMVEE I FarEHEELTWAR WS MU EDORBIOWM YN EZIF 2D TIEDH D FEA, Bl
DWTIE contextlib B 2a—L 2B L TL X W,

Python @ T L—% ¥ conteztlib.contextmanager T AL —X &2 D71 s 2 VOERFIETIE
PR LEST, YL —XEfE contextlib. contextmanager 7aAL —XT7Fal—r 3L, 7L —
FENZNWI 2 XL —REEDER T 24 7L —XDRDO DI, BER __enter _ () BEU __exit__ () X
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Vy RERELZ-aVTFAINEA = vy 2 RT ISR F T,

INHDRY v RD®HIZ Python/C APT ®H® Python # 7Y = 7 b OBIEGERICR IR A0 v M DMES
NDTTERVIZREELTLEZIN, ZhoDX Yy FEERLZWIRRAIZZ NS ZEE D Python
MOETI7RRATESZXAY y R LTRELARFIERD ER A, FETRa Y TF A MRUHT 54— =~
FIiTHRZ S, =D 7 7 AFEFEDRRD I — "=~y NIEHTE LT,

412 B7 /) 57— 8 - OxxUyIIA(IYTFR AZF>

By7/)T7—23>y oL 5MARABORIE D22y I ITAVTR £ AZ4> TY,

4121 xxVyIITAIT7RE

GenericAlias A 7Y =7 MI—MIIZ. 7 7RI IRFRIL 252 TEONET, list R dict DK
S AVTFROIZ FRA XKL TELISE ZeBFLAYTT, HlZIE list[int] X list 7 7 RIT int

CWOSIHEEZ-RTRILET A I TIESNS GenericAlias 7Y =22 b T3, GenericAlias 7
Pl MIFICBT /T3y OFHBRTHEDLONE T,

FER: RS, 7T AANDIRFREE, LD T ADRKRR Y v F __class_getitem__() ZHEL TV
¢ XIZR D ATEET S,

GenericAlias A 7Yz MI NFXA—ZLFETT RV IB 2RELY =) v 7 (generic type) D
KAz LTR2 W E T,

AVFTFIITRAIRLTY 7AD BRFREL ITHEZAONLE—F3ERO5 8. 2037V 27 v DEE
TREZOHEHODLET, 722 ZIE set[bytes] 2WIHKRIX, ETOEHED bytes THB XIXK set
EHobIMY ) F—2a e LTHS 2B TEET,

__class_getitem__() XV v FEERLTWVWARIINEDAYTF TRV FRITHLTUL, 7 7 RADEHFER
ICEZON-E—F 38 H05 8. LIELIEA TV PICERINI-E—F 38O Y v FOR
DEDOEIZH OO LET, 728 21X, IERKRITZE X str & bytes DS DT —XENIH L THES Z &
TZXE79:

o x = re.search('foo', 'foo') ¥ LA, x & re.Match A7 =27 + 272D x.group(0) ¥
x[0] ORVEIZEE LD str LR DET, ZOKIRATY =7 M GenericAlias Zffio 7287
J T —YaY re.Matchl[str] TRETDZZLDBTEET,

e y = re.search(b'bar', b'bar') (ZZT b id bytes e HobLET) L LAEBE. vy bEL
re.Match DA YA X VAL D ETH, y.group(0) & y[0] ODEVEIZED 5D bytes BTz D
3, M7/ 7—2a>TlE, ZDX57% re.Match 7Y =2 M& re.Match[bytes] ¥ RIT 5 Z
LiZB5TL xS,

GenericAlias 4 7Y = 7 MX types.GenericAlias 7 FADA VARV ATT, ZD7 7 RITEH
GenericAlias A 7V =7 P2ERT2DIIMS 2 HTEX T,
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TIX, ¥, ...]
B X" YT FFEE BICEL DT X=X XINBH T 2RI T3 GenericAlias KL
E5, 5IBOBE T DFELNFCE->THREDE T, e XX float BOEREEL List 251K
WK ZEBORY ) F—2 a3 RDOES 2Rk 3

def average(values: list[float]) -> float:

return sum(values) / len(values)

50206l LT mapping A 73 227 bOEHZEEZRLET, TITEF—LHEHD 2 0DRIZF
R=Re 325522V IHBTH3 dict ZFE-TVWET, ZOHITIE. BERIEF -2 str B, fEH
int MTH B K57 dict Z5EUcE D 3

def send_post_request(url: str, body: dict[str, int]) -> None:

FHAABEIE isinstance() ¥ issubclass() EHE 518 ¥ LT GenericAlias WZEIEET LI LIETE
FHA:

>>> isinstance([1, 2], list[str])
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: isinstance() argument 2 cannot be a parameterized generic

Python SEATHRHCIE BU7 / T—2 3y BEHIINERA, ZOMERY 22V v 7R 20T X — &2
HBXUET, GenericAlias 2H AV T F ATV bV EER LGS, a7 FHNOERIMUOF = v 7
PZIFETA, 722 UTOa— FI3HERINEEADN, 27— XRZ2 I RFETTEZT:

>>> t = list[str]
>>> t([1, 2, 31)
[1, 2, 3]

b, NIXA—ZNEI 23 ) v 7B ATV =7 MERRHIZ S X — 2 OBERZHIBRL £ 7

>>> t = list[str]
>>> type(t)

<class 'types.GenericAlias'>

>>> 1 =tQ
>>> type(1)
<class 'list'>

repr() R str() OY =2V v ZENTHFT ZIFNH LIE, N X - BIERRRL £7:

>>> repr(list[int])
'list[int]"

>>> str(list[int])
'list[int]"’
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Vv raryrFHo __getitem__() XYV v R, dictlstr][str] DX 5K IAZFHF IRV ELIIT,

BIst R L £

>>> dict[str] [str]

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

TypeError: There are no type variables left in dict[str]

—77C. AEORIE B DO IGEITEN T BFOBUI “GenericAlias“ 7Y =27 D __args__
BB 2BEH oM R TRhRIINIRD R A:

>>> from typing import TypeVar

>>> Y = TypeVar('Y

D)

>>> dict[str, Y][int]

dict[str, int]

EBESTRUYIISR

UROBHES 4 75V 7 7 R1F, RIX—ZNET23) v 7BEFR—-FLET, ZDY R MIFERICHIE
SNTOVRWATEEESH D £ 3

e tuple

e list

e dict

o set

e frozenset

o type

e collections
e collections
e collections
e collections

e collections

E)

.deque
.defaultdict
.OrderedDict
.Counter

.ChainMap

. collections.abc.Awaitable

e collections

e collections.

e collections.

e collections.

e collections.

.abc.Coroutine
abc.AsyncIterable
abc.AsyncIterator
abc.AsyncGenerator

abc.Tterable
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e collections.abc.Iterator

e collections.abc.Generator

e collections.abc.Reversible

e collections.abc.Container

e collections.abc.Collection

e collections.abc.Callable

e collections.abc.Set

e collections.abc.MutableSet

e collections.abc.Mapping

e collections.abc.MutableMapping
e collections.abc.Sequence

e collections.abc.MutableSequence
e collections.abc.ByteString

e collections.abc.MappingView

e collections.abc.KeysView

e collections.abc.ItemsView

e collections.abc.ValuesView

e contextlib.AbstractContextManager
e conteztlib.AbstractdsyncContextManager
e dataclasses.Field

e functools.cached_property

e functools.partialmethod

e 0s.PathLike

e queue.Lifolueue

e queue.ueue

e queue.Prioritylueue

e queue.SimpleQueue

e re.Pattern

o re.Match
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shelve.BsdDbShel f
shelve.DbfilenameShel f
shelve.Shelf
types.MappingProzyType
weakref.WeakKeyDictionary
weakref.WeakMethod
weakref.WeakSet

weakref.WeakValueDictionary

GenericAlias A7 7 FOYRILREMY

BTONRITA—XFET 22V v Z7RE, FRERTwmAH LEHOBEEZHEEL TWE T,

genericalias.__origin__

genericalias.__args

COREMEE. MBFTERIR=ZETRNI =231 v 77T AIELET:

>>> list[int].__origin__
<class 'list'>

ZORMIE. Y2V v I TRADIED __class_getitem__ () WKEI NIz tuple TT (BRIH 1D
BaE HHET):

>>> dict[str, list[int]].__
(<class 'str'>, list[int])

args__

genericalias.__parameters__

CORME. __args. \CHAEEORERO X T AT, BB U CRIEME XN E T (2o TR
LHHET):

>>> from typing import TypeVar

>>> T = TypeVar('T')
>>> 1ist[T].__parameters__

(~T,)

AMR:  typing.ParamSpec 287 X — R % &L GenericAlias A 7Y =7 ik, RARKIEL WV
__parameters__ iR WATREMED D D £ 3, ZAUX typing. ParamSpec DAEICEHNLRAF = v &
ZHME LTWS7HTT,
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PEP 484 - BleY b B7 /57— 3>D7z®H® Python D7 L— LT =7 ADEATT,

PEP 585 - R OL 72 a BIDOBEY MIBITBHEIFE (generics) DER K H L 7 7 A X YV v ¥
__class_getitem__() ZFEELTWVWIHEI, BHES A TIVDI7 IR LTHA T 4 728
TR —RZRFELEATREIC T DHERENDEA T,

JxxrVIR, A—HF—EEOT Vv IE BKUY typing.Generic FEITIRFIT NN T X — XFZEDFHET
HH, POBNBRNF 2o h—PEBETEZI R I IV IRBREETIHED R X2 XY M TT,

N—Ya ¥ 3.9 TEM.

4.12.2 Union B!

Union 4 7Y = 27 M&, BHED type objects % | (bit HED or) HE L ZEEZHRFRFLE T, ZoRIZFE
type annotations WZAEA L EF . Union ORIX typing. Union LT E ¥ FOBEXBOIr DT R
D¥ET,

X1Y|
XY RroMERFET 5 Union A 7Y =27 P2ERTLET, X | YERX &Y OwFhhrzEKk
L%, 24U typing.Union[X, Y] L &fliTF, 72 2, DUTOBEKIIGIEE LT int BE 7213
float BZFELTVET, :

def square(number: int | float) -> int | float:

return number ** 2

union_object == other

Union 7Y =2 MEfd Union A 7Y =2 + e OEfih%E 72 b TEF 3, UREFEMTT:

o = FUEIOa=F VENZTFEILEINE T

(int | str) | float == int | str | float

o ROBRIZHIPRENE T

int | str | int == int | str

o D= VRIZHET S LIEFRERSINET:

int | str == str | int

o typing.Union & HEWENH D £3:

int | str == typing.Union[int, str]

o Optional #3% None ¥ ® Union BTl T& £ 3

str | None == typing.Optional[str]

. (obi ion_object)
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issubclass(obj, union_object)
isinstance() ¥ issubclass() DMUHLIZEYH 5D Union A 7927 b2 R—PLTWVWET,

>>> isinstance("", int | str)

True

However, union objects containing parameterized generics cannot be used:

>>> isinstance(l, int | list[int])
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: isinstance() argument 2 cannot contain a parameterized generic

I —HF—EFD Union A7 =7 M types.UnionType H5H7 7 LR T 5N TE, isinstance() IZ
F2F 207 IZbHESeDTEET, IO ATI I VA VARV ANTEIENTEERA:

>>> import types
>>> isinstance(int | str, types.UnionType)
True
>>> types.UnionType ()
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: cannot create 'types.UnionType' instances

AF: The __or__() method for type objects was added to support the syntax X | Y. If a metaclass

implements __or__(), the Union may override it:

>>> class M(type):
def __or__(self, other):

return "Hello"

>>> class C(metaclass=M):

pass

>>> C | int
'Hello'
>>> int | C

int | __main__.C

BE:
PEP 604 -- X | Y #3 ¥ Union B 2K L T35 PEP

N— a ¥ 3.10 TEN.
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4.13 £DMDEHAHE

AT 2E ZOMN OO EDOA 7Y =27 b2 R—FLTVET, TUHDEFLALIZ 1 DFE
2 DB T2V R—FLTOVET,

4.13.1 E2a-Il

EY 2 — T B ME—DRIR R EEIZEEY 7 2 m.name TF, TZT mIFEY 2—L T, name i m
DY YRV T =T N EICERINZARNCT 7 A LET, BV a—VEHIRATEI D TEET, (&
B, import X, BEICWVWRIX, BV 2a— A TP 27 MINT HEHETIEH D £HA; import foo & foo
LHDTBNIES 2a— ATV =7 N OEERBEL BT, foo LHDTBNIED 2—L0 D)
EE ZHLELLET, )

ETDEY 2 —NVICHIFHRBIED __dict__ TF, ZAEEY 2 — DYV RALT—T AL EEUHETT,
CORHEEEMZ DI EBRCEY 2 - VDY YRV T—TNEEET LI TEETH, __dict__ B
ZEZENRATLZ LI TEERA (m.__dict__['a']l =1 ¥F VT m.a% 1 IKERT LI LIETEETH,
m.__dict__ = {} 2FELZLIITEEFVA), __dict__ REEHEIMWZ 22 IHBEIAFEA,

AV RTYRANHAAENTZEY 2 —)LIiE, <module 'sys' (built-in)> DX SRZEINET, 774
b HEiAH I N5 E. <module 'os' from '/usr/local/lib/pythonX.Y/os.pyc'> EEIPNET,

413.2 V5RABLVISRAIVRAVR

ZARHIZDWTIX objects BX U class #BMRL T2 & W,

4.13.3 %

BRA 7Y = 7 MZBBGERIC L o TAERSNE T, B 7Y = 7 MTHT 2ME—DRIEIX. 2R 2T
$Z 2 TT: func(argument-list) o

A 7Y =27 MR ZEED D £5: HAAAREKE 2 —PERBEKTT, £50 bR UHME (H
BOMOHL) 29 R—bLEIH, FEIERZOT, A7V OB ELD £,

FHE. function 2SR L TL 72X W,

4.13.4 XY K

XYy N3BERL 2 H > TN TS, XYy FIZBZREEH D E3: (VA MDD append() O
E97%) ARABRAY v R, VFRAA VAR YADRAY v RTF, flAIAARXY v P, e R—+F
SR~ S TVE T,

AVARVRAZBLTAY v F (V7 RAOAWNZEHMANTERSINLEE) 7278 xF 238, KKkt
Tz PP ELNET, FRERMR Y v F (bound method) & 7Y =7 P T, A VARV ARXY v R
(instance method) ¥ HMENF T, MEHINKE 518U X MIC self FIEPBEMINF T, HfEX
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Vo FIZiZ 2 20REFHAH LEHBELR DD £, m.__self__ 1ZFDXAY v RBBET 2 A7V 227+
T.m.__func__ EZZDAY v FEFELTWEEMTY, n(arg-1, arg-2, ..., arg-n) OMUH LI,
m.__func__(m.__self__, arg-1, arg-2, ..., arg-n) OMOH L ¥ E2IZHFMTT,

AT 27 PRI, XYYy RATP 27 VIEREORBEOIBEZY R—FLTVWET, LiL.
AV FIRBEEEBRCEFTEOBRBA 7Y 227 b+ (meth. __func__) KHEEINTVWEZDT, N Y KX
NBEAV Y FIZAYVy FEUEZRET 2 ZEWEFHFINTVERA, XV Yy REEEZEREL LS T 5L
AttributeError DEMEINE T, XYV v FORULZHRE T 27-DIF. KDL ICZDO NEOHBA 7Y =
7 MCHRINICRE T 2R EDNH D 3

>>> class C:
def method(self):
pass
>>> ¢ = CO)
>>> c.method.whoami = 'my name is method' # can't set on the method
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: 'method' object has no attribute 'whoami'
>>> c.method.__func__.whoami = 'my name is method'
>>> c.method.whoami

'my name is method'

FEE, types B L T EX W,

4.13.5 J—FAT>z I+

a—RFATP 27 NI BEARERD X587 a4 L X /z” Python OFEITA[EEa — FERIT 2012
FERCE->TELNE T, a—FA TP 27 NI —NARBRETREANOSRBER - RV THEA 7
P PLIFERDET, a-FA TV 2 F MIFAABBER compile) Tk o TREN, FEKAT
V27D __code__ B LTHWMODHEEET, code EY2a— BB TLIZE N,

__code__ "D 7 7t A object.__getattr__ IZ obj ¥ "__code__" EEL T TVETH, BEEANRY
FEEHLETD,

- KATY 2 ME HARBBE ezec) R eval O 12 (Y —RXFHORDDIC) BT LT, ETR
FHHTE E T,

FEZ. types B LTL EX W,
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4136 BAAT Uk

ATz VEARA T2 7 VR LET, A7V 27 b OBUIH AL type() T7 7L RE
NET, WATI 27 MEFHEOREED D F8 A, HHEEY 22— types IR TOMAABLIELIE
FEINTVWET,

BNIZDEHICEETRINET: <class 'int'>,

4.13.7 AINAT>x I+

ZOFTY 27 MEAHTICERZRE R VEBICE o TRENET, 2047V =2 MAIEEORFEEH D
FHA, XNFATT 22 MF—D7 13T, None (flAAA%) LHDTHNTVE T, type(None) () 1F[FL
SN UEERLET,

None ¥ EHEEFRKINF T,

4.13.8 Ellipsis #7127 b+

CDFATI 27 MERICATIA S V71T K o TEDNE T (slicings 2B L TSV, FFRZERER
B P R—bLTOERA, Ellipsis A 73 =7 MI—D272F T, ZO%HINE Ellipsis (flAAAH) TI,
type(Ellipsis) ) 1ZH—®D Ellipsis ZIEML £3,

Ellipsis 721 ... L HFERINE T,

4.13.9 Notlmplemented #7727 +

COFATY =7 ME MISL TWRWEIH U THEEES “HERENRD s & 2o DEAED
HIREINF T, #fMliE comparisons S M8 L T L 72X\, NotImplemented A 7Y =2 ME—D/F T,
type (NotImplemented) ) IZZDHE—D A4 YA XV RAEELE T,

NotImplemented ¥ HEXRINFE T,

4.13.10 7—JLfE

T IUEEZZODERHA TP 2 7 b False BLU True TT, IS IFEMEEZRTOIMHEDbONET (2L
OMEB WP EL ARINET), BELHED 2> 7F X b (FIZIEEMERFO5 8 LTHbh5HE) T
F. IhsiEzheh 0 BLC 1 ARCREVE S, RO LT, EHEL MRTE 254, A
ABBAE bool ) 13MEZ 7 — MEICZER T 2012 5 (Lido HEEHE Ofi 2SI L TIZE W),

FNZFN False BXU True EEEZREINE T,
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4.13.11 RFA T2 o b

ZDOEHRIZ types ZBHRL T EZI WV, RRv 7 7L —LF T2 b, PL—ANw 27X TPz 2 b, A5
ARF Tz MzonwTaREhTVWET,

4.14 ¥%EM

FREF, W OoDATY 27 MITH LT, @RGSR EmAN LEHOBEZEMLET, 20
5BV ORI dir() HIAABBTHRE SN EE Ao

object.__dict__
AT 27 O (FHEIALARER) B ZIRET 270 fEbhsitE s -3zofio~y By 747
SET A s

instance.__class__

PIAL VAR Y ABBLTVWDE Y 7 AT,

class.__bases_

PIRI T2 FDOEESIFADR T NVTT,

definition.__name__
ISR BB AV Y R, FTRZVT R I h =R VAR ZADHHTTT

definition.__qualname__
A, BB AV R, TRAZVTER, YL —K4 YRR AD EHi% TT,

N—a ¥ 3.3 TEM.

class.__mro_

ZDBMEEXY v NORRIFICHEE S SR ERRT I X ERBINE I TADR T NVTT,

class.mro()
TDAY Y RiE, AR FRACE>T, TDAVRARYADRAY v NRERDIEFE HAZ<A X 57
DIZ, LEZINI0BHNERA, ZDXY Y RIZT I ADA Y AE ¥ Z{LRHZIEN. £ DF5RIT
_ mro__ WHAENE T,

class.__subclasses__()
rNEho s 7 2%, TNEBOEHEOY 77 53 ANOFHSHMERRELET, TOXY v REZELLD
OB, EFELTVWE2HDDYV A MEIRLET, VA MIERIETT, fi:

>>> int.__subclasses__()
[<class 'bool'>]
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4.15 BEEXFHOEHRTORIHIR

CPython IF DoS(¥ — ' ZWEKE) #BIRT 37201 int & str ORIOZEHIC KR ZHIREZT E L
o ZORIRIE 10 1P 2 ORERUN O OFH FASNE T, 16 EK. 8ERE 2 ERIHIRY S
hEvA, ERMEERETEET,

CPython @ int B3, EEORIDEEANAL FVEATHRELLDBDTT (—HKIC "bignum” FEFZMHERE
e LTHILNTOVET), D 2 OREFTRVIRD, FIEORBTXFENE AL F VBRI, HH0
FNA F VBB X TINCERTE LTI ALBFEL FEA 10 ERIIHT 27030 XA TR, &b
FCHLNTVEHDTX X, 2 RTEW (sub-quadratic) HMEX1C D £F, m#k CPU TH, int('1"
* 500_000) D X5 RKRERMOZLUI 1 LD 2 AIREMDH D £5,

Limiting conversion size offers a practical way to avoid CVE-2020-10735.

HIERIE,. IR T N TV X APRE L SNBHET. AN EEHASCFHI oNTEuI L TER S E
T 7YX —RAT7RIEHDOHFZE AT Y FEREEA,

HEOERDIHIREZREZ % 2, ValueError DSEHINE T

>>> import sys
>>> sys.set_int_max_str_digits(4300) # Illustrative, this is the default.
>>> _ = int('2' * 5432)

Traceback (most recent call last):

ValueError: Exceeds the limit (4300) for integer string conversion: value has 5432 digits; use
—sys.set_int_max_str_digits() to increase the limit.

>>> i = int('2' * 4300)

>>> len(str(i))

4300

>>> i_squared = i*i

>>> len(str(i_squared))

Traceback (most recent call last):

ValueError: Exceeds the limit (4300) for integer string conversion: value has 8599 digits; use
—»sys.set_int_max_str_digits() to increase the limit.

>>> len(hex(i_squared))

7144

>>> assert int(hex(i_squared), base=16) == ixi # Hezadecimal ts unlimited.

77 4L b @ _ERRMEX 4,300 #7 T, sys.int_info.default_maz_str_digits TERINTWVWET, ZEA
e /N D _EFRfELX 640 HTT. sys.int_info.str_digits_check_threshold TERINTWVWET,

Tt a2

>>> import sys

>>> assert sys.int_info.default_max_str_digits == 4300, sys.int_info
>>> assert sys.int_info.str_digits_check_threshold == 640, sys.int_info

>>> msg = int('578966293710682886880994035146873798396722250538762761564 "
'9252925514383915483333812743580549779436104706260696366600'
'571186405732"') .to_bytes(53, 'big')
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N— a3 » 3.10.7 TEM.

4.15.

ENDH B API

HIBRIX int ¥ str £7210F bytes DI TOLEIRTIKM DI DD 2 AIREMED D 5 LA I N ET:

int(string) TF 7 # /L b OEHL 10,

int(string, base) T2 DNEZFELND T TDOHEL,
str(integer)

repr(integer)

flid 10 EHTOXFH L, 72t 21X £"{integer}". "{}".format(integer) % b"%d" ¥%

integer,

HIBRIE, #E7 LY X 2O TITEA SN ER A,

int (string, base) THHDY 2, 4. 8. 16 £71d 32,

int. from_bytes() ¥ int.to_bytes() ,

hex(), oct (), bin().

EEE S SRR To 16 8L 8 ER. 2 EHTORIL
str 25 float,

str 25 decimal.Decimal,

4.15.2 LIRIEZEZET D

Python ZEH T 3 FNICRIEEME 34 VX =TV ZDav Y FIA4 D75 7 TLERERZRETEE T,

PYTHONINTMAXSTRDIGITS. 7z ¥ XX PYTHONINTMAXSTRDIGITS=640 python3 (I LR{H% 640 127%
5 L. PYTHONINTMAXSTRDIGITS=0 python3 IX#lfR%Z ML L %5

-X int_max_str_digits. 7z& XX python3 -X int_max_str_digits=640

sys.flags.int_max_str_digits {ZIX PYTHONINTMAXSTRDIGITS %£7z1% -X int_max_str_digits
DENHREESNE T, BREEBYL X A7 aOMAPRESALEEE X £ 7> a v
BRERINET, 1 EVSHIEFECELIRBVETHII 2R L. DA sys.int_info.
default_max_str_digits OEIFIIALRICHH SN E T,

a— FTid. UPD sys API 2 L THAED EREZFAX, FrLWVMEZRETE X,

o sys.get_int_maz_str_digits() ¥ sys.set_int_maz_str_digits() &4 ¥ X =TV RXREKTD

FREZEG, RETEET, ¥ 74 223 Zzheho LREZRHS $3,

Information about the default and minimum can be found in sys. int_info:
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e sys.int_info.default_maz_str_digits &I ¥ XA VDT 7 4L b ERETT,

o sys.int_info.str_digits_check_threshold \Z LfR{EE L THETZ 2 REDMETT (0 DHEX
AN D F5),

N— ar 3.10.7 TEM.

AR NEREREZFRET ST MENEE 2 AN HDET . TNTEH ETH. V—R
a— FANCRIEZEZ 2 EHH 10 EROBK L LTFET 22— FREELE T, HIZHREZOT2 2
L DIFEAEIE. 10 EBOEKY 7 7L THIRZE R 2 R 2FHOEH e B a— PO =R, T1bB
WESEER, £ 2 —1DA Y R— MR FRE4 YA P—URYE, 203 —FDR®HD .pyc 77
ANPMEOND ETOEZHDORRTOLT —TF, RELEMEEGLY — R 3 — P 2 BERRI,
ZFDERE., 0x Zffio THOFIRZH 27200 16 #HOHEICE#HT 2 22 TT,

W& EREZESHE. 77V 5= a YERERMICT A F LTIV, BEERSL7 7 7 2o
T, HIRSEHRR, X 512E A Y X b=V DEMET Python 2% .py 7 7 A VEHANZI 84 L LT
.pyc 7 7 ANVEAERT ZBICHOBEHINS X ST U/KEET, MERICT R MFTENDE L5112 TL
72E W,

4.15.3 #ERHKTE

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.

IVEN>SA=E 4 PN Gy

>>> import sys

>>> if hasattr(sys, "set_int_max_str_digits"):
68000

4004

current_limit = sys.get_int_max_str_digits()

upper_bound

lower_bound

if current_limit == O 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)

SERIHEMCT B2, 0 IWERELE T,
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#H A A HI5t

Python iZBWT, $XRTOHSMNI BaseEzception B OIRELZY FADA Y AR Y ATRIFIUIRD £8
Ao FFEDZ 7 A% EMT 5 except HixfEd try XITBWT, ZOHIUIZD T I A SIRE LGNS Z
ABHMHELUETH, 2077 XDIRE 7T OHIN I 5 RFNWH L £ A, V77 7 Z{LOBERIZZ W 2 DD
o FRE. ENODECARITTZoTIBGAETHEHELIRD ZERA

DURIZZET Bl AAABIINE, A > 2 TV XM AAABRIC L > TEREINE T, FHITERL LRVWARED,
INBIEFT T —DFFLWERZ/RT 7 BEfE (associated value)” 25 £ 3, ZOfEIZ. EHROER (27—
a— N, Z20a— Pz d 2552 Y) OXFHNnE TATY, BEEIREE., it 7 20a vy b
725 LTEEAE T,

I—HIZXk2a— FHHHAAAHINEEHTEZ S, ek T, FINANVFZERTAMNLED, AV &T
VEPEUHNEERTZ2RNE "B x5 R LR 57 —%(HTHE2IERELZDTEES, Ly
L. 2—VFDa— NPEYTHRVWZ I —%2EHT20E0F 2 HFEEZVOTHERL T XN,

M AABGIIN T Z ZEHF T BN EERT 2D T 7 72T 22 e B TEE T, HLWLHEISII,
Ezception 7 7 AMEDY T FAD—DO06IRET 5 I 2 BEID L X T, BaseEzception H HIFIRAE
LBEWTREW, fisteEHRT 2 ETOFLWERIZ. Python 72—+ VY 7L O tut-userexceptions DIHH
ZHHx7,

51 A>T+

When raising a new exception while another exception is already being handled, the new exception’s
__context__ attribute is automatically set to the handled exception. An exception may be handled

when an except or finally clause, or a with statement, is used.

This implicit exception context can be supplemented with an explicit cause by using from with raise:

raise new_exc from original_exc

from 1Z#E < IIHIH4 A None TR LTI D FB A, RIFEHSNLEHIHD __cause__ ¥ LTHRESNE
3, __cause__ FHE TSI XX, __suppress_context__ JEMEREERMINC True IKHET 2L I2d723
DT, raise new_exc from None Z{#5 Z ¥ TN HWHIAZH L VWD TEEIMZ THRRTZ (flx
3. KeyError % AttributeError [ZEZHZ), fTWHIINIT Ny JROFHETHEZ 5 X5 __context__
T e TEET,
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57 )L b D traceback TR — Fik. FIFBEIKRD traceback 2z, TS DEFEXN-HINERRL £
T, __cause__ THIRANSHFE X B72050ME. FET 2R LIXEICFREINE T, __context__ THEEICH
SHX B HISME. __cause__ 7% None 7D __suppress_context__ 7’ false DHFHICDARRINE T,

WIS E &, EEH S AHNIHN T, 2O ERIZEICRREINE T, ZDD, traceback DEIEIT
W, FHICEH SN RROPINNFETRENE T,

5.2 HHAHFISND SHET B

User code can create subclasses that inherit from an exception type. It’s recommended to only subclass
one exception type at a time to avoid any possible conflicts between how the bases handle the args

attribute, as well as due to possible memory layout incompatibilities.

CPython SRZEOFHH: Most built-in exceptions are implemented in C for efficiency, see: Objects/excep-
tions.c. Some have custom memory layouts which makes it impossible to create a subclass that inherits
from multiple exception types. The memory layout of a type is an implementation detail and might
change between Python versions, leading to new conflicts in the future. Therefore, it’s recommended to

avoid subclassing multiple exception types altogether.

53 BEEJV SR

PR ofshE, FicofistoREs 2 2 e LTEbhE 3,

exception BaseException
ETOMAPRABLBINDEIES 7 2 TT, 2—PERDHIMCEE WA SN S Z L BERENTVWEEA
(#EAITIE Ezception Zffio T EEWV), TDTFTRADA VARV RIT str() PHEINTHE, 4>
AR ANDFBDOEB D GG E IR TINBEENE T,

args
Blista > 277 RCEZ NGB D X TVTT, HAAABIINIEBE, =7 —Xvt—U%5
Z B —DDONFHRF 2518 e UTHIINE . HITE (0SError 72E) WL Dh D58z ihE
L. ZORTNOERIFHBEREADLDHDLDH D £,

with_traceback (tb)
This method sets tb as the new traceback for the exception and returns the exception object.
It was more commonly used before the exception chaining features of PEP 3134 became
available. The following example shows how we can convert an instance of SomeException
into an instance of OtherException while preserving the traceback. Once raised, the current
frame is pushed onto the traceback of the OtherException, as would have happened to the

traceback of the original SomeException had we allowed it to propagate to the caller.

try:

except SomeException:

(RDR=T1Z%i <)
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(FiDR— 25 D %)

tb = sys.exc_info() [2]

raise OtherException(...).with_traceback(tb)

exception Exception
YRT LT UHNDOETDOMBABBINEZ DI FANLITREL TVWET, ETOL—VFERMND
DI I APLIREEZELRETT,

exception ArithmeticError
Hiff Lok A R I =12 L TEBE N2 HAHRAABIN OverflowError, ZeroDivisionError,
FloatingPointError DK T A TT,

exception BufferError

Ny 77 CHEET SHEDT AR o T & FITEH IR T,

exception LookupError
Ry VY TERRBY =T Y RATEONF = A VT 7 ADENN G E A SN B8 IndezError
B XU KeyError DK 7 AT, codecs. lookup () IZX > TEHZEHINZZdHH ET,

5.4 BRHN

LUN oI, @FEE S s B4 T T,

exception AssertionError

assert XHBRK LG EICEHEINE T,

exception AttributeError
JEMEZH (attribute-references ZZ M) LRANKB L HEITE LI NET (A 7V =7 FHEHED
SRPBHEORAZT E o7 LR =P LTWRWEEIZIE TypeError 23RN ENET),

AVRAMNIIRDF—V—FEHAGIHEZMH 5T name BL U obj EMZRETEET, HEING
B, 77 e APRALNEEOATT . ZOBMEICT I A LA T Ve, ENThRLET,

N—= 3> 3.10 TEH: name BX U obj EBHEMBMENE L,

exception EOFError
input () Al F— X %5 T endof-file (EOF) IKELEBE IS, (FE io.
I0Base.read() ¥ 4o0.I0Base.readline() XY v P&, EOF ITE T 2 L EXFHNZRLET, )

exception FloatingPointError

BRIEEEDI TV E R A

exception GeneratorExit
Jrxl—4 % J—F2 UM ZITEH SN E T, generator.close() ¥ coroutine.
close() ZZHL T3V, ZOFPBMIBEICE ZIX T I —TIER VDT, Ezxception T
BaseEzception ZEHMAL TWE T,

exception ImportError
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import X TEY a—l%zu—RFL &S LTHBEPRET S A ENE T, from ... import D
o from list” GRIE ... DED) DA RO SRV E 2T EH S F T,

AVANI I RZDF—V— NEHGIEHEE > T name B L path R ERRETEE T, RHESI N/
B A YR P 2RBEONTLEY 2 - DAHTE, BIAZFIESEILET 7 A AADRRE 2, ZThE
NERLET,

N—ay 3.3 TEH: name H X path BEEIEMXNE L,

exception ModuleNotFoundError
ImportError O¥ 727 5 AT, import X TEY a2 —LADBRODLRVWESFICEHINE T, /-,
sys.modules IZ None DZFEN2HL,EICHEMEINE T,

N—a v 3.6 TEM.

exception IndexError
=T Y ZADWTFBHEPSNOGE TR EINE T (AT RADA VT I RF Y — 7 v ZOH I E
55D ICHEEDS BITHBINE T, 4 VT 7 ADBBETRWIEE. TypeError DEHINET, )

exception KeyError

Ry By S (FE) OF =0, BFEOXF—ORENICEON LR o GEITEH ST T,

exception KeyboardInterrupt
I —HDEDIAAF— (EBHIX Control-C £7:1% Delete) T LHEITEH SN E T, EiTH. H
DIAAIIEIAMICER ENE T, Ezception T 2 a— MR- THIRZINTA Y X 7V XD
THHEFEINRNESIZ, ZOFISMNE BaseEzception ZHA L TVWET,

FAMR: Catching a KeyboardInterrupt requires special consideration. Because it can be raised at
unpredictable points, it may, in some circumstances, leave the running program in an inconsistent
state. It is generally best to allow KeyboardInterrupt to end the program as quickly as possible

or avoid raising it entirely. (See Note on Signal Handlers and Exceptions.)

exception MemoryError
HIEBEFIIRE VAR LD, ZORMIE (X 7P 227 bW O»HEET 228 T) $/218IHA]
RED® LW EISEH SN E T, ZOBSNDBEIE, X TV ARITK > (NER) #RIEOREZ
RIXFHNITT, FEOXAEVERY -7 27F % (C @ malloc() BI%) 07z, 4 &7 &p3
BRD O7BICHIATE R L3P ELRVOTERELTLLI W, £NTH, Tr7 7 LOREHNFENR
DEAMHATIITAR Yy 7D L —ZANy 7 2HITE 5 X512, btk eh T,

exception NameError
B—ANERF 7B —NLVDHFB RO SR o GE IR ENE T, THEFIHEM D GRIE:
spam.egg TIFR S HUZ egg DL O R) ZHTOAITHEHAINE T, BEMEIT RO 57005 80T %2 &
LPLI7—RXyb—TTT,

AVANT7RDF—V— FEAGEZMH - T name BHEEZRETEE T, RESNLBE. 771X
HilAB D NIEBOLHIZR L £T,
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N— gy 3.10 TZEH: name BMEBMENE L=,

exception NotImplementedError

Z DHIHNE RuntimeError 2 HIRELTVWE T, T—FERDHEES 7 RIZBWT, HIRXY v k2
IREZ FATH=NTA FEINDZZE2BRTIGHICZOANEEH L L Tk A, T2&
75 R IHREFTH O ARROEEZBINT 20ENDL e EZRLET,

AR HETFRAV Y RAYE— FEIRATOVAREVWI L2 RTENTIOHNZFHTAIRETIEDD
FHA, ZDEIBRT—ATREARL—RPLXYV v FERERDEZLTE0, 7277 ADFEX
None ZEREL T EE W,

AFR: NotImplementedError ¥ NotImplemented i, l7z & 5 BRI HZHFi > TWE T,
HIZEHTE R A, FIHTABRICIE, NotImplemented ZBIRL TL2E W,

exception OSError( [arg] )

exception OSError (errno, strerror[, ﬁlename[, wz’nerror[, ﬁlename?] ] ])

ZDHIMNE S AT LB AT ABED T T —EIR LG ECEE XN FE T, il 21X "file not found”
% "disk full” D& 57 I/O ORBMPFEE Lz ETT BIROEPRERGER. MOBHEMNZT
iw&igﬁgij—)o

AR5 27202 FHOHRETRLOMET 2EEEZREL £3. fEESNLDr -G EREEZT
7 4V FT None TF, BATHINDZDIT, 518D 3 DS NBE. args BIEZHRAIO 2 DO
ROADOIRBE R TINEHFHEET,

OV AT RIFEBICIE. 05 exceptions TR SN TWDS 0SError DY 775 A %BET I eh X
KHDET, FEDY 727 7 RAIHMAIZ errno HIZ X D £F, TOEENE 0SError ZEHEE /21X
IAVTATHEL, 777 AMERRIHE IR > 2BEICOAREL ET,

errno

C Z# errno ICHRT2HEL S —a— F T,

winerror
Windows IZBWT, %4 7 4 7 Windows =7 —a— F&252 %3, ZL T errno E@HIZ POSIX
TWIRA T 4 T —a— FADB I ZOHERTT,

Windows Tld. winerror 2> X b 5 7 X5 BDBEERDEE errno JEMEIZ Windows =5 —a—
R HREX I, errno SIEIIBERINE T, DT T v b7 3 — L TIE winerror 51EIIHER X
N, winerror BHIZEEL THA,

strerror
OS HRt3 2 X5k, T B L7 —X v t—ITF, POSIX Tl perror() T. Windows T
& FormatMessage () THEILENE T,

filename
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filename2
7 7 ANT AT LRAD 1 DBEF 2615 (Bl 21X open() R os.unlink()) DA, filename I
BB SN 7 7 A VAT T 7 7 ANVT AT LSRN 2 DB 53 2B (B 213 0s. rename ()
DG, filename2 IFBEICE XN 2 OHD 7 7 A VBT,

~

N—a Vv

error, mmap.error A OSError MG ENE Lze AVA NI 7RIV T 7 I AZRTIrS LIE
A

3.3 TZEH: EnvironmentError, IOError, WindowsError, socket.error, select.

N—=Ta Yy 34 TEHE: filename BYED filesystem encoding and error handler D LY A—TF 4 ¥
JTLya— R R7a— FENLAHTD» O, BEBICEINLITTAD 7 7 A VAR D X LT, T,
filename2 2 Y A b T 7 X5 EDBEMSNE LTz,

exception OverflowError
AMEREORRPRBTERVRERMEC Lo 7258 CEH ST, ZhEB-TIEZD FEA
(Tp L A MemoryError DSEENZ Z2ICRBTLXD), LL, BENZEHDD, BRXN
i DA DEEITHT LT OverflowError 23X EN 2 2 h3H D 35, C OFE/NBUREE OFISML
BUIERE(E SN TV RV T, IZEALDFE/NMIREED F = v 7S EE A,

exception RecursionError
D BIIE RuntimeError AR L TWVWE T, £ VX =TV XHRKBREE (sys.
getrecursionlimit () ZBMR) OBEZHRHT 2 L ZHINET,

N— ar 3.5 TEBM: LEIE RuntimeError ZZFDF EXEH L TWE L,

exception ReferenceError
weakref.prozy () &> THEMENI=59B 8 (weak reference) 7"[3&\»\/%@31‘ H—Ryavry
Ya iZE o THINENROBIRNREA 7Y =7 POBHICT 7 AL EGEICER IR E T, 55
FRIZDOWTIX weakref Y 2 — L EZIRLTLEE W,

exception RuntimeError
fhoh 7TV ICHETERWL 7 — RSN GEITEAR S h E T, BIEEE, MAHER - D)
% X DEECR T XTAHITY,

exception StopIteration
FIAABEEL next () & iterator @ _next_ () XV v RIZ&oT, ZDOATL—RBERTE7A4 T
LM ERNWZ  BIRA D 72DIEHINE T,

ZORINATY =7 MiZiE—oDEN: value 3B D, FIS R T 2518 LTEZ N, T7 %
JL MX None TT,

generator R coroutine BEDNR S & &, FL W StopIteration £ Y ARV AMNEHINE T, B
DRDEIZHIN DY R N5 7 2D value 51 LTHEDLALE T,

VAL —RDa— FHREEND 2 WVIIHEINC StopTteration X T 2581%. RuntimeError
WEHIINE T (StopIteration IEHZRDOBINOFEKE L TRFFE N ET),

N—=T a2y 3.3 TEE: value BN V=23 L — X ERIMEZRIRT /2D N Z M 5 HEREIBIMX L E
L7
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N—Ya ¥ 35 TAHE: from __future__ import generator_stop IZ &% RuntimeError NDZ
BWEAINE LTz, PEP 479 2B L T F X0,

N=Tar 37 TLHE: PEP 479 2 TDa— FTTF 7 4V P THMLENE L =L —&Xh
Bk &7z StopTteration Ik RuntimeError WCEHIINE T,

exception StopAsynclteration
ATV =2 ayEEIRT 272012, asynchronous iterator 779 =27 +® __anext__() XYV v KIZ
o TREINZBEDDH D 7,

N—a ¥ 3.5 TENM.

exception SyntaxError (message, details)
NR—PPEL LT —ICEB L2GEICEN SN E T, ZOHISMNE import ., HAAABIEL compile ().
ezec() X eval () . FIUELR 2V 7T DHLAAAREREATT (MFEERFEITRICY) & Z 2 ARl
HRHYET,

BINA AR AD str() BT —XvE—IDAERLET, FFMEXILT, Hr0EEE LT
HAHATEZT,

filename

WXL s —nR®ELE7 7 4 LDOEH,

lineno
T3 ANDILT —PBRELITES, 1 0oBZILDEED. 77 A LDOEFIIDITD lineno 1
1 T3,

offset

ITOLT —DREELIE S, 1 2o ZIITD 2720, (TORIDLFD offset 131 T,
text
Io5—%BLY—Aa—RFDTFF R},

end_lineno
T7ANDIT —BRELZREBEOITES, 1 2OBIILDE72D, 77 A VORIIDITD
lineno &1 T3,

end_offset
TOLS —DBRELEREDYIES, 1 oA I D720, [TOROIDLFED offset X 1
T,

b2

For errors in f-string fields, the message is prefixed by "f-string: ” and the offsets are offsets in
a text constructed from the replacement expression. For example, compiling {'Bad {a b} field’

results in this args attribute: ("f-string: ..”, (7, 1, 2, ’(a b)n’, 1, 5)).
N—Yar 310 TEHE: end_lineno B end_offset BHEIHEMENE Lz,

exception IndentationError
ELLSBWA YT M ML 5 —DEIES 5 AT, ZHUd SyntazError DY 727 5 A TT,
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exception TabError
RTEAR—2A B LEWHETA YT rflioTwad e gicEHahxd, 2hix
IndentationError DY 727 7 A T3,

exception SystemError
AV RTYVEABNIML S —2RRA L7z, RRRETOLEAZRETIEI B ERATERWEEbN 5
BEEH I E T, BIEEER (FMIET) EOBERKRL h 2R XFHITT,

AP D Python 4 > 2 7Y ZDEEEIIMRTFHLYEICZIOZ I —Z2HE L TLZE WV, ZDE X,
Python £ ¥ X 7)) ZDN— a ~ (sys.version , Python OMEENL v > a Y ZBa L 7zBIicd H
NENET), EMRTI—X v t— (BISOBEE) 25 3IC8E LTSV, ATRERGEICIE
II—%FIERILETBSTLADY =2 - R WE LTI,

exception SystemExit

ZOHIMNZ sys.exit () BB HEMINE T, Exception ZF ¥ v FT5a—FITE->THFr v F
ENIRNWK ST, Ezception T3/ BaseEzception ZMA L TWVWET, ZAUT X hHIFNI Lok
JBISHEYNIED D, A V2 =TV R22RTEIEET, ZORDBUB SN o GEEAX Yy 7D b
L—2ANy 72 RRE T Python £ Y X =7V XK TLET, aYA P57 X3 sys.ezit() I
B4 7> arglEFTDOEZITIMD 3, HEXEBDGEE. AT LOKRTAT—2Z (C
FEED exit() BBUCE T D D) R EL £ 7, {H2 None DA, MTAT—XRIE 0 TF, £hld
NORIDYE (FIZIE str), A 7Y =27 bOEMIFEREIH, BTRT—&XRE 1 TF,

sys.exitOD &, Z7 V=7 v TODDNHE (try XD finally fi) BFETEIN 2 X512 T 570,
TNy ADHIHRGEICR 2 VR R EEFICAZ ) I M 2FITTES LK D12T % I flFNcZi
INET, BT T2 2 PHEICHRSBETH S & & (FlZIR, os. fork() ZMALKRO T Tt
AN ITIE os._ezit () BAEEMHS Z e BN TEET,

code
AVAPI IV RICEENTRT AT —ZAXIZL T =X vt —, (77 4/} None)

exception TypeError
FHAABHE F 7 IBIBEYI TR WO A 7Y = 7 Mot L CHERA S h Bkt g 5, BE(E
DGR L Cafill 2 bR 7= X731 T 5,

ZoOfMNE. ZEDF T =7 PTFEITL LD E LEBRIEAY K- ENTEHT. ZOFEDRVEGE
WKa—F—a—FrokHINdrd LhERA, A 727 P TEORIEZYR—1F 208D 7
M FRREREMRL TORVDOTHIUD, KT 2EYIRBIINE NotImplementedError T3,

Mo MO IEPEINTGEIT (BRI int AR EINZDIT, list BEXNT2) TypeError
ERBNRNETT, LoL, oMl (B2, BfFd 28PN 2518 e LTHEIALEGEIR.
ValueError L1235 NETT,

exception UnboundLocalError
R A Y v FRDO B = AN BRZRIIH L TEBRZIT > e h, 2R EBRRA S TWRD -7
BEwcE I E 3, NameError D% 727 7 AT,

exception UnicodeError

Unicode KT A2y a—FERETa— RO —BHELBIGEHEINE T, ValueError O
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V705 ATT,

UnicodeError 3> a— R Ta—FOz o7 —0BAZENEE L TH> TWwE S, fil 21
err.object[err.start:err.end] &, R AN DS B a—7 v 7 UKL &2 R L
£7,

encoding

IS5 —HREHR Ly a—F 4 YT OHEITTT,

reason

ZOa—Fy s x5BT FIITT,

object
A—F v IPLya—FFERIETFTa—-FLESELAEATY =7 T,

start

object DERMDIEN LT =R DA VT 7 A TT,

end
object DERBZDIEN LT —RXDRDA VT2 A TT,

exception UnicodeEncodeError
Unicode BAED T F —H T > a— FHIZRELZBRICEB ENE T, UnicodeError DY 727 7 R
TY,

exception UnicodeDecodeError
Unicode B#ED T T —237 a2 — FHICHE L BRISEHENE S, UnicodeError DY 727 5 AT,

exception UnicodeTranslateError
Unicode BI# D T 5 —AZEHHNI A U BRICIEH SN E §, UnicodeError DY 727 7 ATY,

exception ValueError
AT, [ELWRZPEY TR WEZR D522 0o 72 & T, IndezError D X574 &
DREM7ZZBIS TR T E R WK T ENE T,

exception ZeroDivisionError
PRAESRIARER DS 518 0 TH o5 EIA SN E 3, BIEEISCFYIT, 2 DEBEICHBT 58
HETF L HETOREZRLE T,

IToFME, BEDODNN=—Ya v DBRTAEBEEDDIZEINTVWET; Python 3.3 &b, 25k
O0SError DILA V7 AT,

exception EnvironmentError
exception IOError

exception WindowsError

Windows TOAFHTE F3,
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5.4.1 OS H4#

YIRoEISNE 0SError DY 727 5 AT, Y RATF AL —a— RFIZREFELTERIAET,

exception BlockingIOError
HBEED, s rTay FUTBECHREEINTA T BIZREY Sy M) Z7uvy 2 LESI
o TG EIER XN E T, errno EAGAIN, EALREADY, EWOULDBLOCK ¥ & (X EINPROGRESS XXt
LEd,

BlockingIOError &, OSError OFMIMAT—2o0@EE2HH £3:

characters_written
AN =23 T7Ry 7EINZETCREZAEFNLXNFHEEOCERTT, ZOBMIX i0 260D
Ny 77 1/0 75 2% FoTn3 e EICHHATEES,

exception ChildProcessError
F7at RDOBENRB L 7GECEN SN E T, errno ECHILD WG L %3,

exception ConnectionError
axr v a YEROMEDERIKY 7 R,

¥ 7 7 5 R X BrokenPipeError, ConnectiondbortedError, ConnectionRefusedError,

ConnectionResetError T3,

exception BrokenPipeError
ConnectionError DY 727 5 AT, &5 —HDWMPHAL LN SITEZAZDI T 0, FEE
ABDIDITT ¥y PETYENTY Ty MCEZIAZD S L LEGEICHAEL $T, errno EPIPE
¥ ESHUTDOWN (23 L £ 3,

exception ConnectionAbortedError
ConnectionError D% 72 Z AT, EHOFATHEBHETFICX > THTEN =G CHEL T,
errno ECONNABORTED WZXH L %5,

exception ConnectionRefusedError
ConnectionError OV 77 5 AT, HBHOFATHEGHFIC I > TIHERINEEICHELF T,
errno ECONNREFUSED WZXHIG L T,

exception ConnectionResetError
ConnectionError DY 77 5 AT, HEBBEEMHTFICE o Ty P ENRGEICHELE T, errno
ECONNRESET WX U E 5,

exception FileExistsError
FTCRXFET D7 7ANMRT 4 L7 PYRMERL &5 & LABEITENENE T, errno EEXIST (T4
JEL 9,

exception FileNotFoundError

BEREINZT 7 ANRT 4 L7 P UDPTEELRWEEIEHINE T, errno ENOENT WZXEL £ 3,

exception InterruptedError

AT LA=NABANBEBRIC L o THI I NG EISGEHN INF T, errno EINTR IZHIEL 35
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N—=Ta ¥y 35 TEHE: ST FANY FIBRFNZRELET. YATaa—-AREETHHIENS
& Python & InterruptedError ZiXH T 2RO DICS AT La -V E2HRITT 2 L5 DELE
GHIIZOWTIE PEP 475 2BRLTLE W),

exception IsADirectoryError
T4V 27 PV (os.remove() RED) 7 7 A MEEDER N5 E 1A SN K §, errno EISDIR
WHRIGL E95

exception NotADirectoryError
Raised when a directory operation (such as os. listdir()) is requested on something which is not
a directory. On most POSIX platforms, it may also be raised if an operation attempts to open or

traverse a non-directory file as if it were a directory. Corresponds to errno ENOTDIR.

exception PermissionError
Raised when trying to run an operation without the adequate access rights - for example filesystem

permissions. Corresponds to errno EACCES and EPERM.

exception ProcessLookupError

5z a ABFELEWESICER XN E T, errno ESRCH IZHIEL %3,

exception TimeoutError
AT LEEDRT AT LLNRIVTEA LT Y LGS ICER SR E T, errno ETIMEDOUT WX L
x93,

N—Ta v 3.3 TEM: EELOITRTD 0SError 727 5 ABMENE L=,
BE.:

PEP 3151 - OS BX U IO fIAEREDFEL

5.5

34

=3

|

ROPIMIBESEH T e LTHEDRE T, o LTk BEEHATI) ORFaXxy b EBHELTLE
S\,

exception Warning
BEHNTITYVOREKES 7 AT,

exception UserWarning
A—Ha—-FCL-o TERINLZEEOREKS 7 X TT,

exception DeprecationWarning
fthd Python FARENAT TELZHT 5 £ D, BEIETEDKEICOWTOELTOHREKY 7 AT,

__main__ EY 2 —LERVT (PEP 565), 774V bDEET7 4 VX —TEIMLINATHET,
Python Development Mode ZHINIT 2 & ZOEENRRINET,

The deprecation policy is described in PEP 387.

5.5.
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exception PendingDeprecationWarning
H o TRERINCBEIL SN TRELD, 5D AR IESNTOWRWEEEIZOWTOE DK
AT,

IAHEC 2 AREED & B EERILICOVWTEE 2T 2 Z L X ENRD T, 2DY 7 RARZD->72ifED
N3, BHCRE > TV B FEIEIZDOWTIE Deprecationiarning BWEE L WTT,

F7 4 b DBET 4 VX —TENMLINTWE S, Python Development Mode 2N T3 ZD
BEPERREINET,

The deprecation policy is described in PEP 387.

exception SyntaxWarning

BERR 2RSS 2 BEDRIK S 7 XA TF,

exception RuntimeWarning

HNWEWRT VR A LABENIH T R3EEDREY 5 AT,

exception FutureWarning
Python TE»N7 TV —>a DLy R —AMIFTEELHT S L XD, FEILTEDOKEE
WKOWTOEEDRKY 7 ATT,

exception ImportWarning
EY a4 YR- O b2 HDITHT 2 EEOHEES 7 AT,

F7 4V b DEET 4 VX —THEILEINTNE T, Python Development Mode ZEINIT 3L ZD
ZEPRREINE T,

exception UnicodeWarning
Unicode [CB#E L 2B HDEIE S 5 2 TF,

exception EncodingWarning
Tra—7 4 Y CHELESOREKS 72T,

FALE Opt-in EncodingWarning 2SR L TL7ZE W,
N—a > 3.10 TEM.

exception BytesWarning

bytes X bytearray WKHHELEEDHES 7 A TT,

exception ResourceWarning

VY — Z2OEHICEE L &S 0REY 5 AT,

T 74N NDOEET 4 VR —TEILINTWET, Python Development Mode ZEHIIT 2L D
BEIFREINET,

N—a v 3.2 TEM.
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5.6 BIADY S XFEE

HAAABIND 27 5 ZFEREIIA D BD TY:

BaseException
+-- SystemExit
+-—- KeyboardInterrupt
+-- GeneratorExit
+-— Exception
+-- StopIlteration
+-- StopAsynclteration
+-— ArithmeticError
| +-- FloatingPointError
| +-- OverflowError
| +-- ZeroDivisionError
+-— AssertionError
+-- AttributeError
+-- BufferError
+-- EOFError
+-- ImportError
| +-- ModuleNotFoundError
+-— LookupError
| +-- IndexError
| +-- KeyError
+-- MemoryError
+-- NameError
| +-- UnboundLocalError
+-- OSError
+-— BlockingIOError
+-- ChildProcessError
+-- ConnectionError

+-— BrokenPipeError

+-- ConnectionAbortedError
+-- ConnectionRefusedError

+-- ConnectionResetError

|

|

|

|

|

|

|

| +-- FileExistsError
| +-- FileNotFoundError
| +-- InterruptedError

| +-- IsADirectoryError
| +-- NotADirectoryError
| +-- PermissionError

| +-- ProcessLookupError
| +-- TimeoutError

+-- ReferenceError

+-- RuntimeError

| +-- NotImplementedError
| +-- RecursionError

+-- SyntaxError

| +-- IndentationError

| +-- TabError

+-- SystemError

+-- TypeError

(KDR=212Hi <)

5.6. BIANDY S BB
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(AiDR—I 25 D %)

+-- ValueError

+—=

UnicodeError
+-- UnicodeDecodeError
+-- UnicodeEncodeError

+-— UnicodeTranslateError

+-- Warning

DeprecationWarning
PendingDeprecationWarning
RuntimeWarning
SyntaxWarning
UserWarning

FutureWarning
ImportWarning
UnicodeWarning
BytesWarning
EncodingWarning

ResourceWarning
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SIX

TEXMLEY—-EX

COFETHWAY 2 EY 2 — VRN FIIBRERR 4 72 7 % 2 MLEY — v 227 L ThE T,

codecs B a— VT F A MLE Y SVBEML 2R -7 NAFUT—20I2 O THEINTVWET,
Iz T Python OMAAALXFHIIHD THFASS =TV RB —str DRFa X FBZLTRFEW,

6.1 string --- —fXBIGBXFIIRIE

Y —Xd—F: Lib/string.py

BE:
TEIND—=TVRB sty

XFFIRY v B

6.1.1 XFIEH

CDETV 21— NTEBINTVWIERIL D@D T

string.ascii_letters
#%IRD ascii_lowercase ¥ ascii_uppercase ZEDHLEH D, ZOMHEIER T —MIKFEL EEA,

string.ascii_lowercase
/N 'abedefghijklmnopqrstuvuxyz' . ZDfHIER 7 —/UITKFE S, EETT,

string.ascii_uppercase
KX ' ABCDEFGHIJKLMNOPQRSTUVWXYZ' , ZOfHIE1 7 — M IZKkFE 3, EETI,

string.digits
XFH] 10123456789 T,

string.hexdigits
S| 10123456789abcdef ABCDEF ' T3,
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string.octdigits
FH] 101234567 T,

string.punctuation
Cur —LZBWT, XYY XF (punctuation characters) & L THbirs ASCH XFDLFEHITT:
PURgUE Ox+,=. /0 5<=>7@[\]"_"{I}~.

string.printable
FIiI AT aE 72 ASCII XF THR X N2 X FHITT, digits, ascii_letters, punctuation B X
whitespace ZHAEDOELDDTT,

string.whitespace
Z¢H (whitespace) & L TH#bird ASCII XFRTEZZLNLFHITT, FLALDI AT ATIE, Th
lFAR—2X (space). X7 (tab), T (linefeed). 18 (return). XE (formfeed). HEE X 7 (vertical
tab) T3,

6.1.2 h X2 LOXFFIERIL

FAIABDLFH (string) 7 7 A1, PEP 3101 TRiiRE N TWS format () XY v R & o THEMLRE
BEHCED 7 + —< v bEITOIWEEL DD £F, string EY 2 —)LD Formatter 75 A Ti&, HAAA
D format() XYV v FRUEEZMFEHL T, MEOXFHN 7+ —~<v FDIRIZBOEIER L THRE <A
ATBHIENTEXT,

class string.Formatter

Formatter 77 A&, IFRDOXY v REHLFT:

format (format__string, /, *args, **kwargs)
FEi2 API XY v FTF, FAXF e, TREOMNEFIRBIUF—v—F5oty b ZHD
F5, ZAUX vformat () ZWUFHTEIZR S S v =T,

N—Pay 3.7 TEE: XTI LEFH 058z xL,

vformat (format__string, args, kwargs)
COBIET7 A —~ v POEBROAFEELLET, ZOBIE. *args BL U **+kwargs ¥V X v 7
ABERA LT, HEEEMELD515E LT unpack LTHSHE pack $2DTid%L, 518 LT
HoP OB LLFHEZE LWHEDO, MY LEHE LTAMEINE T, vformat ()
. FERALFFNEXFET R e EIRT 4 =V RICORT 20FHELET, 2ud, IR T 2
BRZ T2 XY v REEC L ET,

X BHIT, Formatter TRERY 77 7R E > THEBIONDZZLEZEKLEZRD LSRN DhD X
Vy FPERINTVWETD,

parse (format__ string)
format_string ZH&E L. X L. (literal_text, field_name, format_spec, conversion) DA 7 F
TNEBRLET, ZHUE vformat ) DIXFHNEXFE LTDONFT —XRBET 4 —L FIZERM
THLDIHHINET,

X INLDMEIE. ST LTOXNFETF—R e, FRCHE—DBHR 7 4 — LV 2R LE
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T XFL LTOXFT—ZPEOEEE (ST DDER T 4 —)L R L2 5A R TR &5
£7) . literal_text 1ZRED 0 OXFHNE D T, BILT 14— RBMNGEIX, field_name,
format_spec B X X conversion 73 None 72D £,

get_field(field_name, args, kwargs)
G LTH A7 parse() (EREZMR) X DRSNS field name ZERIEENRE 7P =2
MCEHL F5, K HEIZZX 7L, (obj, used_key) TF, 77 4/ FTid PEP 3101 IZHE
X3 "0name]” % 7label.title” O & 5 RBXDOLFHN 2518 LT D £F, args & kwargs
W uformat O WCEINFE T, BDE used key 1. get_value() @ key 518 R UEHKERH
%7,

get_value (key, args, kwargs)
B2l 7 4 =V FOMEZED LT, key glﬁbiﬂiﬁl’ﬁ%iiﬂ’f‘%%h‘iﬁ‘ﬁo BROY;
Bl MEL I args DA VT v 7 AFEFSEZRLE T, XFIOHEZ. BEiTE D58 kwargs &
BERLE9,

args 5180, vformat O ~NOAMETIED VY A MIRHE S 4. kwargs 518UE. F—7— 5B DFE
HICHRESNET,

74—V FED (BV A FTRYIsN) L\<O7bl®g$7§>5730“€1ﬂ6 e ROIDERDHM
IhoocEINET, RDOERICEHL TR, BHEOBMEREIA YTy 7 A7 7 ALH
N 52 R Y g

DF D, FIZIE, 74—V FH 0name’ ERFEINDZ L X, get_value() &, key 51830 & L
THRHENE T, B name (&, HARAALD getattr() BAENFFOHIN, get_value() D3R
INTDOBITHMRINE T,

AVFIRERZF—V—FFDBEELBEVWT A T 2SR L E%E. IndesError 721X
KeyError DB ENFE T,

check_unused_args (used__args, args, kwargs)
MR TREH DG RN T 2R FEHE L £ 7, 2005 8. FX4E8E
XA TEBICSREINDE TRTOF D F—D set (MEF IO, AFifT =518 F5)
&, vformat IZEXND args & kwargs NDZIRTT, HHINBROVIIED set 1Z. Zh D8
TR=EPOFHEINE T, check_unused_args () &, TERDMERIMATD 2 5E1HIAN 2% H
TEHDLAREINET,

format_field(wvalue, format_spec)
format_field () FHAITHAIAAD 70— VB format ) ZMUHLEST, ZOXY v K
F BT TRAEF—N=F 4 T BRI ET,

convert_field(value, conversion)
(get_field() HYRT) % (parse() XV v FHRFT X TVDOEAT) GRONTLEWE A4 T
TEWLET, 77 4L b= a2 1d s (str), 17 (repr), 'a’ (ascii) ZHX 4 7EHRL 5,
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6.1.3 ERNIEEXFINDIE

str.format () XY v R ¥ Formatter 75 R, XFHDOEREECHR U XEEZEXALET (XL,
Formatter ¥727 2 AT, MBDERIGEEZERT 2 I ENARETT ), TOXKIX 74—~ v MA
AXFHN T 70 OGEEBRLTIWETHA, PLERSATES S, FIEROXMA Y K-t EhTwn
FH A,

HRIEECTFINIPAEIN {3 g " BT 4 — LV 8 2EAE T, BEEINCH LS NI R TH
MiexFe LTibh, ZEHEZMA S Zeix{Hihnav—shfd, BEREXrFe LTIROBEDRD 28
Bl THIETLRIETIRS—TF22eHTEXRT: ({ BXU 1,

BT 4 — L FOXIRIFZLLRTY:

replacement_field = "{" [field_name]l ["!" conversion] [":" format_spec] "1}"
field_name = arg_name ("." attribute_name | "[" element_indexz "]")*
arg_name = [identifier | digit+]

attribute_name = identifier

element_index n=  digit+ | indez_string

index_string n= <any source character except "]"> +

conversion n= "r" | "s" | "a"

format_spec n= <described in the next section>

b o LEHEICWS ¥, BT 4 —L N field_name THDOLNET, CHICK->THRELEA TV =27 D
fED, BT 4 — Fofb D icEMLEIEINTHAINE T, field name DRIT, EEEFF 1" AT
conversion 7 4 —)VRERII BN TEET, HRICauey "' AT, format_spec ZEFEL W T
TEF, Zhd. BRI ZEDOIET 7+ 1 FOFLZIEEL $9,

ENEEI-SHEMAK B SHELTT W,

field_name ZNHHIZ, BrF—V—FOWITNLTH S arg_name 2S5 ED ET, THDLHTH 2Y;
B MBS ESRLET, £/, 20X —T—-FTHIGE. fFESNiF—U - e SR L3, &
RXFHNHTED arg_names DIEIC 0, 1, 2, ... THEIHE, ZHHETART (W OO0 TEHH FHA) A
BST2ZeNTEET, £LTHO, 1,2, ... & HEMZZOIETHAZINE T, arg_name 35| FHFTRY]
LNTVWRVDT, HXLFHNOEEDOFEF — (BIZIECFH] 110" R ':-]1' RE) ZEEET S LIET
XFEH Ao, arg_name DRIEBEOHDA > 7 v 7 AR EFLIIEUERE/RIZ2 2 e B TEXE T, '.name' JER
DORIF getattr) ZEALTIEEINZEEZZEIRL 3, —7. '[index]' BEHXORIX __getitem__()
EERALTA YTy 7 2ABRETVET,

N—=Ya ¥y 31 TERE: str.format() Zfv, MBS BIEETEARK T2 e TEEd, "{F 3.
format(a, b) & '{0} {1}'.format(a, b) EFELCIZRD FI,

N—=ar 3.4 TEHE: Formatter Zffv, (MEIIBHEEZEBT 2N TEEXT,

2 ERITE LTI OB 2T £ 9
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"First, thou shalt count to {0}" # References first positional argument

"Bring me a {}" # Implicitly references the first positional argument
"From {} to {}" # Same as "From {0} to {1}"

"My quest is {name}" # References keyword argument 'name'’

"Weight in tons {0.weight}" # 'weight' attribute of first positional arg

"Units destroyed: {players[0]}" # First element of keyword argument 'players'.

B (conversion) 7 4 — FIZ & D FALHFNCH @M EfyEfI N E T, @HE. HoEFLLHUT
__format__ () KXo TEMEINET, LOLAERNS, HFEIKI-o T, XFFe LTERT 5 Z & 2iEil L
720, ERBEOEEEA—N—FA FLELREZdHDET, __format__() OFEUH LENIMHEZE T
NS 2 v BEOFALBONBIIRIEINE T,

B 3 DODEM7 7 7B K- P ENTVET: HIRHLT str) ZMER "1s' | repr() ZMEXR "' |
ascii () ZWESR 'la',

WL DHhDFITT:

"Harold's a clever {0/s}" # Calls str() on the argument first
"Bring out the holy {name!/r}" # Calls repr() on the argument first
"More {!a}" # Calls ascii() on the argument first

format_spec 7 4 — FliX, 74—V FIR, XFEWMZ, #HOH, BELRED, HERETIAHEEEAE T,
ZNZNOMEDOTNL, "formatting mini-language” . F721E. format_spec DEIETERINE T,

1Fe A DAAAARINE, KDL > a VZi#EE @D formatting mini-language %R — b L E 3,

format_spec 7 4 —V FPICIE AN TR BT 4 — L FEEDBZ I D TEE T, ARNTICHR - B
T 4=V RIZIE 74—V, BT 57, HIEEZED2 e TEF TN, SHLRANTOMEZED
I3 TEEHA, format_spec HFOBEHELT 4+ —L FiX format_spec LFHNIPERMINZBNCE XX 5
NExd, KD, HOEXZHHNCIEEST 2 Z A TEET,

EZHIETEH OV ODHI BB L TRV,

ENEEI ZSHEMAR

FHHXIEE ("Format specifications”) 13FRIGE L FHIOME 4 DIEZ RIS 2 TEEZIRET 2720, B
74—V FTHENET (ERNEEXFINDE BLU fstrings 2L TLZ2WV) . 2063, A
ABBEED format () BABICEHREINE T, ZhehoEBERIEEREZEICO VT, ERIEES LD XS
RN ES TS,

Z OMfBAARENZ, EXEECEL TUTOA T a v EEELET, L2LEDSS, WO 0HEREE
F Ty a VIZHERTOAEY R— T EhE T,

—fRAYIEE D RO & LT, HZOFRIER, HIIH LT str() ZHUEH L ZLFRUHEREGZET, @
W, BTRVWERIEERZZOMREEEL£T,

— 7 EFERIEET (standard format specifier) DZERIFLATTT:
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format_spec

[[filtlalign] [sign] [#] [0] [width] [grouping option] [.precision] [typel

fill = <any character>
align = ngn | omsno | om=n |
Sign = nyn | n_n | non
width = digit+

grouping_option = "_" | ",

precision n= digit+

type e llbn | IICII | lldll I llen | ngn | nfn | ngn I llgll | IIGII | " | "O" I llsll I Nyt

A7 align BZIEET 2%E. ZOHNS fill X72MT2 e TEET, TOXFIIMERDO X TEIEE
TE, AINGEIET 74V POEAXF LD £3, formatted string literal DHIX° str. format ()
AV FRMESBFBERZY T I LOPFEIN ({7 & 7)) & fill XFE L THERARVWI EIHERLTLES WY,
72720, M Z ANTFIZR o BT 4 — L FNHAST 2 23 TEE3, ZOHIRRIE format () BIEIC
BHELEE A

B4 72 align 47 a YOEKREII RO B DT

F 7 | B

> 3

>

<t | FIFHATRER AR =BV, A ZiilLET (1L ALDA TV 27 MZBWTOT
A R

>t | FIHATREIR AR =BV, At ZEHlLET (WO DA T =27 MZBWTDT
7 AT,

=t | BB (BBIUD) O%s 2D T, 0000001200 D kS BB TRRINET, T4 T
¥a VIFEUERN L TOABEM T, 74— FIROERTD '0° ORI DT 7 4Lk
DBEIZIED 5,

| FIFRTEE R AR — 2B WT, RRFEERESIL £ 3,

BND T 4 — L REPERINBVERED, 74—V FIBEXT —RERRT 27-DICLBERIBERCICKS 2,
WHEELTRIW, 20720, ZOEHAICE, align £ 7Y a3 YVIZEKRERL FHA,

sign 7 a VIFBERISF L TOAFEHTHD, UTDS5500 Db X5

A7 a3y | Bk

T+ HEOfMM%E, EH ARoOmAICH L THELE T,

-t FEOHHZ., BB L TOARBELET (77 4V FDOEFTT),
ZH EHZIEROFNITT. A5 zAROuIcHERAT s Z e 2fELE T,

w7 avid A gy 2EHLES, AERE. BRI L G- RICERINE T,
DX T a i, BEL FENIREL HBEBTOAEMTT, BEUTH LT 2 #EE, SH#EE. F721% 16
FOHNIPERENZGEE., COF T avidBhXhafEicEhZz '0b', '00', '0x', '0X" HEIHEEZ N
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ZFE T, TN BRBUTOWTIE, FIERX TR, MU SFORICEFED 72  TH A RITIZEIC
INERSCEDEENE T, BEIE. HEPR G ROANIEFN Mo OSSR ICHbAE T, &5
Iy gt &G DEBUTOVTIE, RED 0 I3ER2 MY RPN EE A,

LU F T aiE, FOMNOEASL—RICHUSEFS I EARLET, v —IUKEFEDE L —XIZIE,
RHDIZ 'n' OBHEHFFRN2H->TIEEW,

N—T3Y 31 «C\\QE v 7]—7°:‘/_:_1 T/i)i‘ﬁﬂuéhi Lf: (PEP 378 %)2}?\6\,)0

'V F Y a d, RN O R  BHORER '@ 1B A THEI ORI D XFIIT X — R
aA7EMS VI LELTT, BHOREAD 'b', ‘o', 'x', 'X' T A ZTLIT7 Y X =R 7HHHA
EhFEd, MORRUETIDOLF T a VEIEETDH IR D ET,

N=Yay 3.6 TEHE: "' AT ariEMEInE Lk (PEP 515 $Z|),

width % 10 EEOEET, HWHEE, L —&, MO T7 3 —< v N XFEEALRNOEF 7 4 — L FiE%E
EELET, BEINRZWES, 74—V FIBEZZONBICEDIIEINE T,

alignment 2SH/RITICE X 502 WGA, width 7 4+ — Riz¥nR ('0') XFEHET 2 2 2. BER 7%=
DOFBEER L2 0 %7 4 Y7 RABEICLE T, 20U fill SLFIT 0" ZFE LT, alignment X4 71
= BIEELEZ Y LEMTT,

N—Y a v 3.10 TEH: Preceding the width field by '0' no longer affects the default alignment for

strings.

precision &, KRB £ F7203 'Fr OGE/PMELIT, KRB ‘g $703 6 OBERNERLEE TR
PHTCERRENERED RS 10 #EEKTT, WFIORIHBOLEIIRAT 4 =V FiE, SWZ 5L
74—V ROWEP SMXFENFHEINEDERLE T, precision [ FEBORBFEIIIFEHTEEE A,

BIRIZ, type 1&. T—EBPEDISICRHEINIDERELET,

M AR S FHN DR BRI LT TF:

il =k
s' XFH, ZHBT 7 4L bDIET, 2L OGEEERINET,
None | 's' 2H U T,

FIH AR 7 BB DR BRI LR T 5
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B | =Bk

b | 2R, N AEUEIX 2 R LET,

e | XF, BEEMIET % Unicode XFICEHL E T,

'q' | 10 #EH, HAEHh28EX 10 2EBE LET,

‘o' | R, WS hAEUEIZ 8 AR LT,

'x' | 16 EEL KIS A BUEIR 16 ZEE L LE T, 10 ET 9 28X 2B F I3/ Fhiffibh
7,

X 16 EEL XN EEIE 16 2R LET, 10#T 9 2BR 2 MFICIRF»HFEbh
9. # PMEEINGE, KR 'ox BRT 10X R RT

'n' | BUE, BAEO R — I, RYID XFEFAT 2 2 e 2RI 'd' ERTCTY,

Nong 'd' &R LTS,

IS DRIANTIMA T, BHIX ('n' & None ZFR<) U NOEFH/NMIRBORBUTEXFETE X T,
25352 e TEBRITEFEREHMINZFNT float O o THEE/MNURBRICERINE T,

FFHRIBE: float & Decimal ORIFNILIFTT:
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B | EK

'e' | Scientific notation. For a given precision p, formats the number in scientific notation

with the letter ’e’ separating the coefficient from the exponent. The coefficient has one
digit before and p digits after the decimal point, for a total of p + 1 significant digits.
With no precision given, uses a precision of 6 digits after the decimal point for float,
and shows all coefficient digits for Decimal. If no digits follow the decimal point, the
decimal point is also removed unless the # option is used.

'E' | FEREREL T, KXFD E 2S5 T 2BRVWTIE, ‘e LT,

'f' | Fixed-point notation. For a given precision p, formats the number as a decimal number

with exactly p digits following the decimal point. With no precision given, uses a precision
of 6 digits after the decimal point for float, and uses a precision large enough to show
all coefficient digits for Decimal. If no digits follow the decimal point, the decimal point
is also removed unless the # option is used.

'F| EEANEUREIREL T Y, nan A% NAN 12, inf A% INF ICA#S NS 2L 2FRE '£' LHEU
T,

General format. For a given precision p >= 1, this rounds the number to p significant

digits and then formats the result in either fixed-point format or in scientific notation,
depending on its magnitude. A precision of 0 is treated as equivalent to a precision of 1.
The precise rules are as follows: suppose that the result formatted with presentation type
'e' and precision p-1 would have exponent exp. Then, if m <= exp < p, where m is -4
for floats and -6 for Decimals, the number is formatted with presentation type 'f' and
precision p-1-exp. Otherwise, the number is formatted with presentation type 'e' and
precision p-1. In both cases insignificant trailing zeros are removed from the significand,
and the decimal point is also removed if there are no remaining digits following it, unless
the '#' option is used.

With no precision given, uses a precision of 6 significant digits for float. For Decimal,
the coefficient of the result is formed from the coefficient digits of the value; scientific
notation is used for values smaller than 1e-6 in absolute value and values where the

place value of the least significant digit is larger than 1, and fixed-point notation is used

otherwise.
IECBOERKL 0 8L NaN FHEEIICBEFRR K 224 inf, -inf, 0, -0 BX U nan &
”hFET,

G T A=~y T, BIEAKEL Rolz & 'E' YD BEDLL Z L 2RE, 'g' YFHU
T3, ERKE NaN OFRHAKXFIIHED 3,
'n' | BETT, HEOR T —VMIZELET, BHESELFENMFAIND Z 2R, 'g' FAL

T,
| ey F T, B 100 3. EE MU £ —< v F ('f) TR—t > R
SN 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.

string -The-offagiiaigedii@fEmatch the output of str () as altered by the other format modifief49
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EXEEH
ZDHEITIE. str. format () BEXDHIEFEN L. T HIMERD §-FHA L 3,

Z L DEFE, FLT {3 2INZ. % ofRb Yz . 2> 22T, Hv 4-FRCELLZER R 5, 4
ZAE. '%03.2f' 1F '{:03.2f} LM TE T,

DTROFITRT KD, FUIE HITHACHRA A TS a v R—1r L TVE T,

MES 277 7k X!

>>> {0}, {1}, {2} .format('a', 'b', 'c')

'a, b, c'

>>> ' {}, {}, {}" . format('a', 'b', 'c') # 3.1+ only

'a, b, c'

>>> {2}, {1}, {0} .format('a', 'b', 'c')

'c, b, a'

>>> ' {2}, {1}, {0}' . format(*'abc') # unpacking argument sequence

'c, b, a'

>>> '"{0}1}{0}" .format('abra', 'cad') # arguments' indices can be repeated

'abracadabra'

HHEiz o7 7k A:

>>> 'Coordinates: {latitude}f, {longitude}' . .format(latitude='37.24N', longitude='-115.81W")
'Coordinates: 37.24N, -115.81W'

>>> coord = {'latitude': '37.24N', 'longitude': '-115.81W'}

>>> 'Coordinates: {latitude}, {longitude}'.format (**coord)

'Coordinates: 37.24N, -115.81W'

FIBDEEANDT 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)'

FIBDEREADT 71 R

>>> coord = (3, 5)
>>> 'X: {0[0]}; Y: {0[1]}'.format(coord)
'X: 3; Y: B!

% & %r OEEIZ.
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>>> "repr() shows quotes: {/7}; str() doesn't: {/s}".format('testl', 'test2')

"repr() shows quotes: 'testl'; str() doesn't: test2"

7 ¥ R+ DIRZAEE L 7255

>>> ' {:<30}" .format('left aligned')

'left aligned !

>>> ' {:>30}" .format('right aligned')

! right aligned'

>>> ' {:730}" .format('centered')

! centered !

>>> '{:#730}' .format('centered') # use '¥' as a fill char

Uskokkokkokokokkkokcenteredkkkkkkkkkkk |

%+t ¥ %-f, % £ OB, ZF L TRHEOIEE:

>>> ' {:+f}; {:+f} .format(3.14, -3.14) # show it always

'+3.140000; -3.140000'

>>> '{: f}F; {: f}' .format(3.14, -3.14) # show a space for positive numbers
' 3.140000; -3.140000'

>>> ' {:=f}; {:-f}' .format(3.14, -3.14) # show only the minus -- same as '{:f}; {:f}'

'3.140000; -3.140000'

hx & %o DEM, Z U THEICHT 5 58k 2 RDAHR:

>>> # format also supports binary numbers

>>> "int: {0:d}; hex: {0:z}; oct: {0:0}; bin: {0:b}".format(42)
'int: 42; hex: 2a; oct: 52; bin: 101010'

>>> # with Oz, Oo, or 0b as prefix:

>>> "int: {0:d}; hex: {0:#x}; oct: {0:#0}; bin: {0:#b}".format (42)
'int: 42; hex: 0x2a; oct: 0052; bin: 0b101010'

FOMNDEARL —RIZH >~ 2 FHT 5!

>>> ' {: }' . format(1234567890)
'1,234,567,890"

N—t Y N ERRT S:

>>> points = 19
>>> total = 22
>>> 'Correct answers: {:.2J}'.format(points/total)

'Correct answers: 86.36%"'

AR OEXIGEZ/H S

>>> import datetime

>>> d = datetime.datetime(2010, 7, 4, 12, 15, 58)
>>> '{:YY-Ym-/d %H:YM:%S}"' . format (d)

'2010-07-04 12:15:58'

6.1. string --- —fREVEXFHHR(E
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BB NT B, X HITHEMERG:

>>> for align, text in zip('<™>', ['left', 'center', 'right']):
'{o: 16}"' . format(text, fill=align, align=align)

'left<<<<LKL!

'>>>>>>>>>>>right!
>>>
>>> octets = [192, 168, 0, 1]
>>> ! ' . format (*octets)
'COA80001"'
>>> int(_, 16)
3232235521
>>>
>>> width = 5
>>> for num in range(5,12):
for base in 'dXob':
print('{0: }'.format (num, base=base, width=width), end=' ')
print ()

101
110
111
10 1000
11 1001
12 1010
13 1011

© 00 N o o
W = © 0 N o O»o

11

6.1.4 7> 7L — FXF7

77— FXFHITIE PEP 292 TS XA TV 3 B XA ERNPTEET, 7V 7L — FXFFD
FRMEVEFERL (118n) T3, W DIE, ZOEBMLOXIRIZENT, X b ERLGELKEEZ RO T
YTV — bXFEHNRHES &, Python (2H 2O AABLDLFS| 7 + —~< v MEREL D EERD L3 W
5TT, 7Y 7L — FFEHD LRI ZELD 7DD T 4 77 ) ofile LT, flufl.il8n ZFHTHAH
TLEEW,

T 7L — FXFEFNZ $ 1IFEHEDSWEBEERE Y R— N L TWT, ROKRIELATWET:
o $$ TR —TFTE; $§ —DIXEBINET,

o $identifier |X "identifier" OV v PV /¥ —IZAMT BT —AFNVX—2HELE T, 7
7 4V M Tld, "identifier" IFAXF &/ MNXFZRXAI LRV ASCIL H#HF (70X —RX a7 2 &)
PR FINCHIBERTVET, XFINET VX —R2a7h ASCII XFh6hE % D TRITH
B2 A, $ DRICHATFIMERLROFARHBT 2. ZITTL—RARNVXLOIREIKEDD
£9,

e ${identifier} i& $identifier LU TT, FL—RXFNLXHLDEAIEHAF L L THZ 2 XFF]
DPHNTWT, ZN%E T —AKRIAXZO—EHE LTV W&, BlZE "${noun}ification"
DEDBGETREREEZFTT,
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EEbAMOEEFHTXFIHFIC $ 25 & ValueError #EH L E3,

string BY 2 — L TlX, RO XS BRI FEE L7z Template 7 7 AZRBEL TVWE T, Template DX
Yy FEMIRLETS:

class string.Template (template)

AVANI I RET VTV — WXFINTIR BRI —DO I D £,

substitute (mapping={}, /, **kwds)
TV 7L — FEEITO, Fil B XFERN AR L GRLUE S, mapping &7 > L — DL —
ABRNZIIHIET 2 F — 2D X5 RIEBOFEHLUA 7Y =7 T3, #HEREET 2D
2. ¥F—U—FIBBEETE, ZOHECREF -V —FE2 7L —RRLXHIESEF T,
mapping ¥ kwds OWITHIEE XN, NEPEE L 25512, kwds ITHRELZT L —AFRILEK
ZEELET,

safe_substitute (mapping={}, /, **kwds)
substitute() YRILTTH, L —AKAZIZHIET 2D D% mapping ° kwds 705 BT 5
Nz o 758, KeyError BNV 2T 2RDDICH DTV —RAFVENZDEEAD X
T, Fie, substitute() BITEW, FHAMOEFZTT $ o755 TS, ValueError 2k
BIHIZ S ZIRLET,

ZOMDBIANBFAELIREZ T, TDRXY v KA TLE (safe) | LFHEN TV S DI, BIRIE
W, BIsN ek T 2D D ICRIHRTRER SCFHIRIRE 5 £ 32006 TT, HloRA %23,
safe_substitute() EZXYIDHEWIZ X 2556 D (dangling delimiter) SRAEIRD IELTE,
Python O#HIF ¥ LTEINR T L — ARV EZZZEL XS BAERT Y T L — bl EEHEET
WHEMRT 270, ZELIFVARVDTE,

Template DA Y AR Y Aid, KRD K572 public REMEZRMHAL THES:

template
aAVRA LT XD template WCESINTA TP 227 FTT, BHE., COEEEEITXRETIEDH
DERAD, MAHLEHR7 7R ZMHEIL TWA2 DI TIEH D FHA,

Template DFNITDFIZ LI TITR L ES:

>>> from string import Template

>>> s = Template('$who likes $what')

>>> s.substitute(who='tim', what='kung pao')
'tim likes kung pao'

>>> d = dict(who='tim')

>>> Template('Give $who $100').substitute(d)

Traceback (most recent call last):

ValueError: Invalid placeholder in string: line 1, col 11
>>> Template('$who likes $what').substitute(d)

Traceback (most recent call last):

KeyError: 'what'
>>> Template('$who likes $what').safe_substitute(d)
'tim likes $what'
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X HIWEATENS: Template DY 77 7 RAEIREL T, TL—RFALXDENR, RUIDXFE, 77—
F XFHN DRI H DN TV R IEREBER 2R E I Z R A XTEET, 25 LEEEIE Uo7 5 2 g
EA—NT4RLET:

o delimiter - 7V —RAFRNEDEABERT VT IAXFITE, T 740 FDHIFZ $ TT, EERIT

ZOXFINIH U THEIRIGL T re.escape() ZMUIHTOT, EFRRFICKR-oTLED K54
FHNZL T BODFEA . 527 7 ARMER L 721RIT delimiter ZZEBETER W (DFE D, Bl
delimiter ZFHEL7ZWVWOTHIUL, 77 7 ROLHIERMTTORIFNUIZR SR V) ZEIFERELT
(QSE-JAN

idpattern -- This is the regular expression describing the pattern for non-braced placeholders. The
default value is the regular expression (7a: [_a-z] [_a-z0-9]*). If this is given and braceidpattern

is None this pattern will also apply to braced placeholders.

ARR: flags DT 7 4V Mi& re. IGNORECASE DT, [a-z] W H & —iZWw L 220DIE ASCIT
XFEWHETEE T, 2D, TITER—ILD a 757 F-oTVET,

N— g ¥ 3.7 TEH: braceidpattern AT 2 &, FEINOAME L AMAICHEH T 252 D8R —
HERTEET,

braceidpattern -- This is like idpattern but describes the pattern for braced placeholders. Defaults
to None which means to fall back to i¢dpattern (i.e. the same pattern is used both inside and outside

braces). If given, this allows you to define different patterns for braced and unbraced placeholders.
N—a v 3.7 TEM.

flags - RADRIDT-DIHH SN B ERERZ 2L A LT IBICHEB X NBERER 7527, 7
7 # )L M#l re. IGNORECASE T3, re.VERBOSE 23HICT7 I ZICEBMENZ WS T IZHEELTHK
AW, LEDoT, HRAR LK idpattern 1 verbose IEMFRIEOIANICHED R ITUIZ D THA,

N—a v 3.2 Tl

fcd., 77 2@ pattern A =174 FLT, ERRFEASZ -V 2REIHETEE T, A—NF74 F21T
S5, pattern DEIX 4 DOHRTDOEF ¥ FF ¥ 7L — 7 (capturing group) & o 7zIERBRHA 72 = 7
FCRFIUIARD FR/A. ThoDF ¥ 7F ¥ 7 —71E, ETHILLBRAIE . W3k 7L — R FRr 25t
FTHHANTHIE L TVWET:

escaped - ZDITN—TEIRT =T —=r VR, TROET 7 4V b X —=IZBF % $$ ITHEL
3,

named - ZD 7N —FEFBFEFEMTL K 5BV L — ARV EZICHIGLET; F¥ T F v 2L —F1Z
XY XZE2&DTiERh 2HA,

braced -- DN — FIFFFEIMTL K 072 7L —ZAFRAEZITHIELET; F v FF v 7 L—TICXY)
DXFEEDTIFRD A,

invalid - 2D 7N —TZEZDIENPDXY]D XFD &R — v (BEEZXY) D SCF—2) infih L. IEHE
FORBICHELZTAERD £ A
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6.1.5 ~NJL/N—FEE%K

string.capwords (s, sep=None)
str.split() 2o THEEHGEICHEIL, str.capitalize() 2o TEFNPHOHGEDHLIAD Y
FRASLFIESL., str.join() ZEoTOREEDLEE T, A7 a v DF 258 sep B5Z 5
7207 None D¥E, T OEHUBNIFHIT DT 2 ZZHXFE2 AR—A—DITEEMHA, JHL
KEDOZEAZHIBRL £3. ZH DG sep 1F split & join Wb E T,

6.2 re - IFIRFRIFIRE

Y —X—Fk: Lib/re.py

CDEY 2 —ME Perl CRONBIEMRKB <y F ¥ 7 BIEC RO DZRML 7,

NE— v BEOMRINZXFHNX, Unicode KFF (str) R 8 ¥y FXFH (bytes) ZENK T, 772
L. Unicode XF4k 8 ¥y MXFHDIREIZTEEEA, 2F D, Unicode XFHNZNA MDA KR =
Ty FYI7LED, ZOMITEEEA, RIS, BRFOBEIRCTINI X — B L OREX T O /T
ERICBTRLTIERD £H A

IEREB TR, RARLIERZRT 00, AT 2 ZORARLRERZ RSB ITES DI, Ny IR Ty
YaxXF ('\') BEVET, T LAY I RT v 2DV, Python OXXFEHIY 7 I MBI BE T
XFDOEWTEeEHELET, PRI, VT INDNY I RT vy allyyFIEDIE. RZ—VFHle L
T\ 2EDPRTAUIRD THA. BRERS, EHEHRIE \\ TRINEZRLRNWS 2, ZhEhdNy
I AT vy 2l FEED Python XFHN) 7 70T \\ ERBEERQIER SR VWD ST, Python DXXFFH|V 7
TINMEZBVWT, XNv T ATy 2aDfICE B RERTIRT — T XXFEDH 25513, Deprecationlarning
DFEAE L, FERANCIE SyntazError 12745 Z L IHTFER LTS W, ZOEEE. EHERF L LTAERIR
XFHFNZHR L THFEBRT S,

INERMRIT B1iE, EREHR (X — 212 Python @ raw XFFFEERFVE T, 'v' ZRIE L XXFHY
TINATENY 725 v apFilfinEnEE A, [EoT "\n" HBUTXF0HREFITHZDIT
FMLUT, r"\n" & '"\' & 'n' ODZXFE»LLRBZLFIITT, @HE. Python 2 — FHTIE, X—2%2Z0D
raw CFAREIER M o TR L $9,

HERZIL LT, KIEOERKBHEFEE, T2 - LUV LTdH, AUNAILBEAERKIR O
AV FeLTHHMHTE RS, BBIIERKERA 7Y =7 F2HiH o Tar (4 L5 2 0EB R WVIEETS
D, WD 7D DL £5,

BE:

P — RX—=F 4 D regex BV 2 —E, BESAT5VD re BV 2 —L e B API ZH5 4055, 800
DORERE Y X D UK L7z Unicode 3R — M 2424 L £ 5,
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6.2.1 ERRFDS 2y IR

IEHRB (£721% RE) &, ZORBIC~ vy F (match) T2 XFINOEAEHFELET. ZOEY 2 — 1D
Bz i3, »2FIHEZONLIERKRBIC~y F3 20 (£ 5XONIEHRREDH 5 CFHIC
~vFTEL, EEVHIATHRALCILICRDET) EMETEE T,

FHREL T2 e THLWERRBEEENE T, A & B2 L DICIERERHTHIUL AB IEHRHET
T, —RINIC, HELFHN p S AWy F L, BOXFEH] g 8 BizwyF 55256, XF4H pg id AB 12
~vFLET, LKL, A $0F B REBEEORWEHENZENZHER. A ¥ B L OMIERSEED2H 2
Hae. FEEMNIINLIINV—-TBRHELTVWIHE, ZREET, 25 LT I THRRNS XS RfEHk
AR O, HMLRBZEG R TE 3, EFRRIUCHE T 2 M5 & EEOFFMIC OV TIX Friedl &
[Frie09] 2, 2284 F O T2 7 F X 2B L TS0,

DUNCIEMREB O 2 HEICHI L £ 9. fEll 2 HHRS2 S LLEHHIE, regex-howto 2B LT & W,

IEHRBICIE, R F L EEXZOMAZEDOLNET, 'A' | 'a' . FE '0' DLXHIRIFLALDE
WX, & HEMARERERTY, JAIHEMIZ, ZOXFHERICY Yy FLE T, @R XFIEMETEZ 20
T, last 3XFH 'last' vy FLET, (ZOHTELRE, EREBRE BRI A - 2lbT COF
BRAAAIT LKL L. vy FRROLFING, ' TN IF—bTHELST RilLE9, )

R BV o WL OO XFIFRNRT Y, MR FIREE T O ER LD 0@ E XTI
X5 B TR E L X7,

BDELOEMIT (+ + 7. {n,n} BY) FEEANTICETE FHA. SHUS. JEEANRIENT OERE »
PAOIHET OO ENT £ OB 2L 5, MIITERDELESO% X 5108 IET I, JUERS
2 ET, Pl FHEE (2:al6))* 12 6 OREED 'a' XFICw v FLET,

R 7T 2L MOR L 9

(Fvy b)) 7740 bDOE— FTEESITUNDERDOLFEICY Yy FLE T, DOTALL 7 5 ZDHEEINT
VWHIEEITHBOETOXFIIY Yy FLET,

- (Fr Ly ) XFFIOREIC~ v F L, MULTILINE &— R TR BBATOBERIC Yy FLET,

$ XFHNDORE. H5VEXTFHDOREDEITOERICY v F L, MULTILINE € — F TIEEITORNIC D
~vFLET, foo & foo’ & ’foobar’ DMAFIZ~™ v F LETH, IEHKH foo$ I foo’ 72t~ v
FLET, BBRENZ 212, 'fool\nfoo2\n' % foo.$ THMELHE, EEIX foo2 7N~y F
U325, MULTILINE E— KT fool’ b~y FLET, $ 72T '"foo\n' EMRLLGE, 20
D (D) vy FEHEDTET: 1 DFBUTOEATT, b5 1 23XFINORETT,

* BEROERELRZ 0 B E, TE2370ZLEVBELAE DIy FEXEIHEROERFRHICLET,
Bl ZIE ab* X ’a’, ’ab’. 7203 a’ WEEMERO b 2RI DIy FLET,

+ ERTOEMRESZ 1 B EREDIELZS DIy FSELFEROIEHRKIUCL £5, HlZIF ab+ 13 "a’
21O ED Y b Dicey F L, Hind 2 I3y FLERA,

? ERTOIERERIZ 0 B2 1 E#EDELLDDICYy FSEIMRDOERRIUCL FT, HIZIE ab? 1&
' HDWE ab’ Iy FLE T,
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X7, 47,77 k' '+ BRO 7 BEiFIERT B (greedy) ¥ v F T, TEBRIZLDTFAMI
Ry FLET, COEFHREELLARVKSHD F7, PIZIXEMRKRE <.+> 5 '<a> b <c>' 1L
Ty FEINd e, '<a>' B TRAXXFHERICTy FLTLEVE T, Bii FoRIC ? ZEMT
5 r. IEEMR (non-greedy) H 2 WVIF &N (minimal) D= v FHITbI, TE BT DAEV LFIC
~vFLET, EHERT <.+7> 25 L '<a>' BFITvvyFLET,

{n} EROEHRERHRZS Y mBEEDIELEZBDICY Yy FEIEBZEIIBELET, 2Rl P vy
FTRERBREEN <y FLEVBA, BHlIZIE a{6F Z 6 @B 15D 'a' XFWRX<y FLIETH,
5fETCiE~yFLERA,

{m,n} ERTOEHEHZ m BH»5 n B, TELZZTZEDERLLDDICT Yy F I 2RO EHELHIC
LET, HlziX, af3,5} & 3L 5D 'a' XFWX~vvyFLET, m 2EMET 2L TFRIZ 02
BEXN, n 2EET 2 v LRIZERICIEEXNE T, il LT, a{4,}b 1 'aaaab' . 1,000 ED

a' XFI b BN AEDBDICT Yy FLETH, 'aaab' KEY Y FLERA, aVvR@RERTEEE
A BT 2 L BMiFHLETHENZBEAREBEREINTLEI ST,

{m,n}? FEROEMKRIII, FNCHIIEHKREZ, m F25 n [METEIERLZDDICTYF L, TESR
JOBCEDIRLZDDIIT Yy FTEEIICLET, Zhd. HioBMiTOIEEMMR TS, BRI 6
NFXFH) 'aaaaaa' TlE. a{3,5} &, 5 D 'a' XFIT~vvyF LI TH, a{3,5}7 & 3 HDOF
vy FF5REFTT,

\ FRLFR T AT —7 ('*' R '?' REDYFIRV Yy FTELLIICTH) L, IR —r >
2GR LET, Fiks — 7 v A% Tl L £ 9,

RE—=VERET 2 DIT raw XFHNEMH > TORVWOTHIUE, Python ddbFEH, Nv 7 ATy Ta
BXEHNVTINVTIRAS =T = YA LTS Ze Z2BWHLTRE VY, ZOZRTF =T —7
¥ A% Python O %—=FHEEF LR VRS, ZDONY IR T v ak ZRUIHi K CFEPRRDOCFFNIC
EFENFET, LA L., Python DERDOS -7 VAT 2L, Oy IR T v 20X 2 [H#ED
RERFIUIOT EE A, THUIEMTHMR LIS VWOT, I BMiRRBLAE, 2T raw X7
2S5 e R HERL 5,

[] XFD PRETZ2DIMFEVET, EEOFTIL:
o WFEMEANHEETEE T, [amk] X 'a' . 'm' T2 'k K~vvyFLETD,

o HfE LN TFOHIFE, - 2 DOXNFTHATIHETEE S, HlRI [a-z] BH5W B/
XFD ASCII XFIZw vy FLET, [0-51[0-9] 1& 00 225 59 £ TRTD 2 HIOBFIT< v
FLET, [0-9A-Fa—f] IXEED 16 EHFIIv vy FLET, - DT RTFr =TI TW50 (fl:
[a\-z]). EHESPHKEOLFICEINTWSE L (fHl: [-a]l % [a-1). VT I ' T2 v FLET,

. BEOH TR, BT ZORBREERERVE T, FIXIE [E)] XV TIF (L '+
VR FERE D) orRICTA Ry FLET,

e \WR®\SDIIRBRNFIIR (BiR) bEBAOPTZHINE TN, 2T~y FT 53 XFIX
ASCIT %° LOCALE E— FDPEMTH B2 0IHKFLE T,

o MHES ZLoTHENICRWFIIYYyFTEET, BEORAIOXTED '~ ko, £EC EF
NEWR2TOXFRSyFLETS, HlZIE, [75] 13 '5' ZIRSBHWBZLFICwyF L, [77]
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7 ZBREDOWAINFIIY Yy FLET, - BEEDRMDOXFTRHRIFIUIFRR O EKRZF 5
EHEA.

e To match a literal ']' inside a set, precede it with a backslash, or place it at the beginning
of the set. For example, both [() [\]1{}] and [1 O [{}] will match a right bracket, as well as

left bracket, braces, and parentheses.

o Unicode Technical Standard #18 12% 3% & 5 REED AN TRESIREFRBIMNX 2 ATREME
PBHDET, THIMXEZLIEEH5DT, ZOEERBITT 572012, S LH7 o TERKRE
HHNZIE FutureWarning DSEMEINE T, ARV T I '[! THEZIEESL. VT ILVXF
DEfE -t ek | - BRI 2BUESEEAET, BEEBI BN I RTy
YaTIRy—FLTLEE W,

N—=Ta v 3.7 TEHE: XFty MIFEREHRINCEN T 2L FL O Futurelarning 255 H
SNET,

AY BEIEOEREHRY LT AIBIZ AL BOWThALIIYy FIZIERRBEERLET, 2
DHETHEROBOERLHZ '|' THHTEZ %3, A7 v—7 (Tdzl) bz Ed, xf
RYFHNEEBET S E, | THHINZERRRIIEL SEANBICHAEINE T, —D0D X —Un
RIS F LI E, ZORX—UREPRZHEINET, 2FD. 02U APy FLTLERIZ.
Bz BIZkoT2RD~y FREL K22 LTH, BREBEPLETEINERTA, B2 b, '|!
HEFIXRLUTERIIEIRD ERA, V70 "' IRy F T2 \| 255, [11 kST X
F7 5 ARIZHAE T,

G0 AFEMTHEFALERER Iy F T2, IV —TORMKREKRTZRLET, JA—T7D
FHEUNTHENRS L 51, =y FHAETSAEERTEINLZ D, 2O FHIHTLRE \number Rk
=T YRATRyFLEDTEEY, V70 'R D)y FTHIEN\CRN\) 250 X
T 7 2ARCAES: [A. DI o

(7...) ZHUMBRFEIETT (P iZfi "7 BZAMUEOREREZRDTHEA) . '7" 1ZH K R DT
NZOMEDEKREREOMXZREL £F, BRI RISH LI A —-T2ERL ERA, L
(?P<name>...) ¥ Z DIERIOME—DFIST T, BIFEY R — P TN TV BIGRIILLT D@D T,

(7ailmsux) ('a', 'i''L'. 'm'. 's','u'. 'x' OEEDPDL 1 XFUULE, ) 2TOTN—FIFREF
ey FLET, XFRIEHRRRESIRIC, M3 277 728 ELE T, re. 4 (ASCI FRE~ v F
)y re. I (RXF - /INLFEXFILRW), re.L (B 7 —IUKTF), re. M (BEAT). re.S (K + 232
TIZ< v F), re.U (Unicode v F V7)., re. X (&), (&7 77OV TE EVa—)ILa>7T>Y
THHLE T, ) 23U flag 518 re.compile ) BIBUCE T OTIEIR L. 77 7 ZIEHKRRO—E
ELTaDVE EENTY, 77 7 3EBXTHORETHES NETT,

(7:...) HEOKFEMD, F ¥ 7F v LAVIRT Y, AN THENLERKBFC Yy FLETH, 207
N—=TMWy FLEEAXFINE, vy F2FETLEHETHINT 22 b, 2D &— TS
yszed TEEEA

(7ailmsux-imsx:...) ('a'. 'i' 'L'('m', 's'., 'u'. 'x' OFEELS 0 XFEYUL BERLEXS
W= AZkIT i L 'mt L st 'k OEE RS 1 XFRLE ) XFRERD IS, ST 5 7
T RBEEINIBRELE T, re. 4 (ASCIL RE~ v F > 7). re. I (KXF - /INCFEEKXHI LW,

re.L (A7 —VKTE), re.M (BBEAT). re.S (Fv PR TIZY v F). re.U (Unicode ¥ v F 7).

158 F6E TFIMNUEY—-ER


https://unicode.org/reports/tr18/

The Python Library Reference, V1) —X 3.10.15

re.X (JlR). (&7 72720 TE EVa—I)ILaA>7>Y THHALET, )

X 'a' L 'L BEO 'w FMHAKHMiTH D, HAamdbELRZZED - WK EILdTEEYE
ho ZORDOD, ZTNHDODHN—DOHBA ¥ I7A4 I A—=THiZEHN b e, MoV —FTD~y F >
77— F%EEEL T, Unicode $Z —YHTIE (Pa:...) 3 ASCII[BE~ vy F > WTUIDEZ,
(?u:...) & Unicode ¥y F Y7 (F7 4N F) KUIDEZE T, NA PHIREZ—2HTIE, (7L, )
BFar— iz~ y F D EZ, (7a:...) BASCILRES Yy F> 7 (F7 44 1) IUIDEZ
F9, ZOLEEFEZRERCA VAV IN—-TIZDOBEEL, TTO~ Y F ¥ TE— FIE7NL—FHTIEIE
JLENFT,

N—a v 3.6 Tl

N—Tay 3.7 TELH: XF 'a'. 'L' BXUY 'u' 37V —FHTHEZIET,

(?P<name>...) BEHEOIFEIICELTHNETHE, ZDIN—Th< v F LI XFINES R v 7 7L —

7% name T? 72 RATEET, JN—THIFER Python #AlFTRIFIUIR ST, K-
X 1 HOERRKRENTELTERINTORITNUIED ERA, VRV v 77— F, 207
N—=TPBHFMT T N TV ARDL 5D LS CHEMFEINNV—-TFTHHD 3,

HHINE LT 3 202y T FAMTEHMTE LT, & — U2 (7P<quote>['\"]).*7(?
P=quote) (¥ Y7 NFBX TN F— P THENLXFINCY Y F) Kb

JI—"7 "quote” ZBIBTZIAVTFX L+ BRY3Z5E
ZOR L& =

o (?P=quote) (RL7ZtED)
e \1

v FFTI T+ m QIR
e m.group('quote')

o m.end('quote') (&Y

re.sub() D repl 5IBANEX N2 XFFH
e \g<quote>

. \g<1>
o \1

(?P=name) HEMTEIINL—TANDODRFSRTT, ZHUE name LWSEEIOMH D7V —THh~ v F L7

XFEHNCw vy FLET,

L) AV RTY, o EIZHEMICEAI TS,

C) DRSS B DIy F TRy FLE I, XFH e E oK HE LA, JHIZ i

HT7Y—2 3> (lookahead assertion) EMINFE T, HIZIL. Isaac (?=Asimov) | 'Isaac ' (T,
ZDRIZ 'Asimov' DR HEITDA, vy FLET,

(?71..0) L RESHL DDy FLARITNUI Yy FLET, 2 BEEHATH—> 3> (negative
lookahead assertion) T, BlZIX. Isaac (?!Asimov) !X 'Isaac ' IZ. ZDIRIC 'Asimov' B3
» BWHBIDOAR, vy FLET,
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(7<=...) ZOXFHINIBI 2BEMEBEORNIC, FHEMETKDS ... LDy F2HII vy FLFE
T, T BRATH =23y I E T, (?7<=abc)def &, FKitAE 3 XFEANY I T v T L,
BENTVWEIRE =R v FTEIPRETZ2DT 'abedef' IV v FERDIIET, FFN D% —
NE FEEEOXFINZD A< vy F LRIFIUIRD FEA, T72DB5, abc X alb IFFSNE T, ax
% a{3,4} 3HFEINFHA, BEEHAT YT —2 a3 VTHREDZNX—F, MRBREINSZLFF|ONHEE
WBIRLTYy FLAEVWI LIKERELTREW, match() BIBTIER L search() BEEM S HHRE %
LWTL & 9:

>>> import re

>>> m = re.search('(?<=abc)def', 'abcdef')
>>> m.group(0)

'def'

ZDFITIEANA 7 ki HEEZHR L E S

>>> m = re.search(r'(?<=-)\w+', 'spam-egg')
>>> m.group(0)
Yeggl

N—=ar 35 TEHE: BAERDIN—TBHEIR—1+T5X51RD %L1,

(7<1..) ZOXFINCBIZBHEMBORNC ... LDy FHRRITNUI, vy FLET, ZhE BER
AT H— 3> (negative lookbehind assertion) L WHENE T, HERGAT I —> a > LA,
BENEANX—VRBEEROXFINIDAT v F LETFHIRD $HA, BERGATI— 3 »Thi
FHNR— VIR SN LTI DTy FTEEXT,

(7(id/name)yes-pattern|no-pattern) 52 547z id X name O 7N — TPFET UL yes—pattern
LD, F1E L& T NIE no-pattern £ DY v F &2 ilA £ T, no-pattern 34 7> a»yTHD
A TZE 5, B (Q?7Ow+@\w+(7:\ \wt)+) (?(1)>$) FHEFL Email = v F > 73
& — T, '<user@host.com>' X 'user@host.com' IZ/Z~< v F L £T2, '<user@host.com' X
'user@host.com>' I~y F L EHA,

Fike — 7 o203 '\' e LTFOY R b OXFh oS g d, @HXFH ASCII B+ Td ASCII XX+ T
BIRTAUE, FROERKIZ 2 FHOXFITwy FLET, HIRAIE \$ B3XF '$' vy FLET,

\number [FIUHRSDI/N—TOHHIIvyFLET, V-7 1 »ohEd2FESEOIoNET, filz
. G+) \1 &, 'the the' »2WIE '55 55' IZ¥ v F L E T2, 'thethe' ICE~vyFLEEA
(ZN—TDERDAR—-AHER L TREW), ZOKKS —F Y RBEBMID 99 ZV—TD55ED—D
DXy FIZDAEZ E T, number DEFIDONTH 0 TH 55, number 5 3 HiD 8 R THIUZX, #
NEFTNL—TD<yF L LTTIERL, 8 H#E number ZHOFL LTHBRENE T, XFIZI7AD
[t ] OMITERTORELR Yy — T HTF e LTIHRbILET,

\A XFHOFHTDAY Y FLET,

\b ZEXFINIvFLEITH, HEOEBEIRETOATTY, HEIIHEXFOW I LTEREINE
T JERANTIE. \b 1F \w & \W XF (FREZ20H) LD, H2WE \w & XXFHIOFKHH - KE L DR
R LTERSNET, HIZIE r'\bfoo\b' IX 'foo' . 'foo.'. '(foo)' . 'bar foo baz' 1T
< v FLETH, '"foobar' ¥ 'foo3' IZIE<w vy FLEEA,
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\B

\d

\D

\s

\S

\w

\W

\Z

7 7 4L+ @ Unicode S F1Z Unicode 78X =Y THONZ BDEF LTI, ZHUE ASCIT 75
TEESTERTEE S, LOCALE 77 ZMELN TV B R S HEEDRFIIRAEO R 7 — I X - Tk
ESINE T, Python OFHN 770 OHIED T, SCFFHIFFFTILE. \b 13#%R (backspace)
XFERLET,

XTIy FLETH, ZNDVEBOLEEIRE THEW L Z2DAHTT, 2D r'py\B' &
'python' | 'py3' . 'py2' ¥y FLEITH, 'py' . 'py.' . ThF 'py!’ KAy FLEEA
\B i \b D5 & 5 ¥R T, Unicode XX — BT 3 BHFENFIE Unicode HEFB L7 V& —2R
A7 TN, TR ASCIT 75 7 %o TEBEBTE RS, LOCALE 7 F 7 HEDOIR T\ 272 5 HFED
BRSOy — U X > TIREINE T,

Unicode (str) N&Z—>Tl&: {EE®D Unicode 10 ##HF (Unicode XFA 73V [Nd]) IZ~vvFLE
T ZAUX [0-9] & ZDMBRDB T EARE T, ASCII 72 7 MEDLNT WS 5 [0-9] DA
vy FLET,

8 Ew b (bytes) /NZ—>Thd: (EE0D 10 #HFICY vy FLET, Shud [0-9] LT,

10 ERFTRWEEOXFICYyFLET, ZHUI \d DRNTT, ASCII 7 7 7Mbb T\W3 7k
5ZAUE [C0-91 &M 3,

Unicode (str) /A2 —>Tl&: Unicode ZZH3F (Z4UX [ \t\n\r\f\v] ZOhZ L OF, HlZF
ZLDOEEBIBIZ AR I 74 HAITERIN ) =T VL=V AR-ARELEEAET) &
~vFULET, ASCII 75 7AEbNTVS7 5, [ \t\n\r\f\v] DA~y FLET,

8 Ew b (bytes) NZ—>Tl&: ASCI XFty PTHAXNFERRINEZILFITYYyFLET, Z
AU [ \t\n\r\f\v] ¥ EliT3,

UL F TR BRWVEEOXX Ty FLET, ZHULX \s DEXNTT, ASCIT 75 7ML TW\W5
5Z0F [T \t\n\r\f\v] 2Effick b £,

Unicode (str) /N\#—>Tl&: Matches Unicode word characters; this includes alphanumeric char-
acters (as defined by str. isalnum()) as well as the underscore (_). If the ASCIT flag is used,
only [a-zA-Z0-9_] is matched.

8 Ew b (bytes) N2—>Tid: ASCII Xty b THEHEFL RAIN 2 LFICw vy FLET, Th
13 [a-zA-Z20-9_ 1 2 ZE{liCT3, LOCALE 7 5 ZWfFEbN T3R5, HEDT r — L TEMFL
RARXN3NFBIUO7 vy E—2a7izeyFLET,

B TR WVEEO TRy FLET, ZHUE \w DRINTT, ASCIT 75 7aflibhT\3 i
B, ZHUZ [Ta-zA-Z0-9_ 1 &Mz b £, LOCALE 75 7Mbb Tnwa s, BHEODr s —L
DEHFTH 7 VX —RaA 7 THROWLFRIYyFLET,

XFHNDOREBTDAT Y FLET,

Python XFH| ) 7 7V THR—=- P ENTVREEL R —FDIZE AL S IEHRRB A —F TR INET:
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\a \b \f \n
\N \r \t \u
\U \v \x A\

(\b [ZHFEDERERTOIfEbN, XF7 7 AHFTDA 7 #%iB (backspace)” XFHREMHT 2 Z 2 ITHEREL
TLZEW, )

\u'. '\U' B '"\N' ZTXr—F>—4 2%, Unicode X — Y HNTDARIMEINE T, N1 T
I5—rhbEF, ASCII XFEDIR 7 —FTRHDD DIFFRMHES LDIcTFRINTWT, =5—2 LT
Wb E 7,

SHELZF —FIRONZERTOAEENE T, ZOBRVIOHID 0 THBHh, FAd 3 HD S ERTH S
BolE, R8I A —T v RhEhE ¥, 25 TRITIUL ZRUIV—TBIRTT, XFHVY T o1
T, SEZR T —AXEIWL =0 3HETT,

N=Ta¥ 33 TEHE: '"\u' & \U' AT =T =7 Y APBMENE L.
N—Yay 3.6 TEHE: '\' ¥ ASCII XEIP LRI KRADIRAY — AFLT—12k D FF,

N—Yar 3.8 TEH: '\N{name}' TAF —F > —F Y AMNBMENE LTz, XFHNY T I TlE. FELD
Unicode XFIZEBENE T, ('\N{EM DASH}' 72¥)

6.2.2 E2a—)LaA>T>Y

ZDEY 2 —EWL O DB, B, HINEERLET, TDS3HBWVLOrDBENL. o> LBEALE
RN Z R Z 2 ERERED XY v F2ZICLEDTT, Bl DOERIBELALYD T U S —a
EEIIZa YA VBEA R RN E T,

737

N—=Tar 3.6 TEHE: 75 7ERII. enun. IntFlag DY 77 5 A TH 3 RegexFlag D4 ¥ AKX ¥ RITI4
D ibf:o

re.A

re.ASCII
\w. \W. \b. \B. \d. \D. \s. BXKF\SIZ, 5827 Unicode ¥ v F > 7 Tid7 < ASCII fRE
v F I EITOEET, ZHE Unicode X — Y TOAEKRDBD D, NA MK — 2 TIRERX
NET, AVFA4 757D (7a) THHBLET,

B HEMED 20, re.U 757 (L[AFED re.UNICODE B X UHEDAATHAT 2 (70)) X FLE1FE
L 3%, Python 3 TIEXFHND~< v FH 7 7 4L }T Unicode (£ LT A T Unicode < v
F 2 IPRZILN) RO THETT,

re.DEBUG
A RANFEARBUCET 27Ny JEHRERRLET, HYT 24740757 7FHD A,

re.l
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re.IGNORECASE

re.L

KT - INFERFI LBV y F U 72TVWET; [A-Z] DX RIEREBEFRIINLFICb~yFLE
$o re.ASCII 7 7 7 %fwv, JE ASCII = v FOHEILI N TOVWIRWIRD, T 1wy F 55K
72) 5247 Unicode ¥ v F ¥ ZHEM T, re. LOCALE 7 5 7 —fEIfELNTWRWVWIRD | BED
O —ABIDT7 7 TDNREEET LI BDHDEEA A VFA 275770 (71) ITHHELET,

Unicode /X% — ¥ [a-z] %7:1& [A-Z] #% IGNORECASE 7 5 7' HbETHibMzt &, 52 ® ASCII
XFITMA T 4 DI ASCIIL 3% °I' (U+0130, Latin capital letter I with dot above) . 1" (U+0131,
Latin small letter dotless i) . "I’ (U4017F, Latin small letter long s) 3 & ¢ 'K’ (U+212A, Kelvin
sign) v v F T2 I LIWRKERLTLEI N, ASCIT 7 7 7MEbATWERE, XFa b 2 B
KON DS L CDETYFLET,

re.LOCALE

re.

\w. \W.\b.\BBIXIRF - /MFEXH LRV F 72, BEOO T —VIRFS B F
T, B —LOHAREBETES., —Ei—D20 "Xt L2AHA T, 8 By balr—TLhEd»
BWDT, ZO7 77 %5 Z i3RI k€A, Python 3 123\ T Unicode (str) »$&X— Tl
Unicode ¥ v F ¥ 7377 4V b TTTIXAMIESATOT, RRsnr —ALEifie i xd, 1~
FA4 Y7570 (7L) ITHELET,

N—=Tay 3.6 TEHE: re. LOCALE 1ZNA MR Z = IZDOAEZ, re. ASCIT ¢ E#ATIEH D %
Ao

N—a v 3.7 CAHE: re.LOCALE 75 70H2a R4 NVEAERER I 72227 Migda v g
MEOOFr —NVIREL B RZDE LT, vy F oy —LOANRY v F 0 FOFERICHEL
%9,

re MULTILINE

re.

fHESNTWVD L, RE—UXF ' BXFHN DT, BRUOBITOLHE (FSUTOER) T, < v
FLET, ZLTREX—VXF '$ BXFIHORET, BIUOFKTOKRE (FLTOERT) T, v v F
LET, 7740 FTE ' BXFFIOEBETOA, '$" ELFIDOREE X OXFHNOREBEDLAT
(BLHNX) DEMTOAYYFLET, A V74 757D (Tm) ITHYELET,

re.DOTALL

re.

R FE R, TR DD LW ATy FEIEE T, 207 I TR L & ST I
ND HOWARXFEIYFLET, AVIA4 757D (7s) ITHSLET,

re.VERBOSE

D77 7RERERE, 2 — v OmBlsEzHENCTEIL, axr b2z s e T BRiH
IFEARITLEBTZESICLET, REF—VHFDOZEHIE, XFI77AFIHDLEL, TRTF—TX
NTVRONY IRTy 2 2DRICHZEEL, 7 (7: R (P<...>DEIBR M= YHEFRNT
HRINET, 222, (7 : and * ? 3FFSINERA, DRIV FEI FAFTHO LR —T3h
TVWRVWANY ZZ2AF 9P aDBRTHRWV# 2FLREL, —BEDZD LI # POITRETORTOD
NFIIEHE TS,
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SDF D, 10 #EHEFIC Yy FT A3 TRLDIL2DEHERA 79 = 7 M, HEEENICEMTd:

a = re.compile(r"""\d + # the integral part

\. # the decimal point

\d * # some fractional digits""", re.X)
b = re.compile(r"\d+\.\d*")

A4 777D (?7x) WTHHBLET,

E5E=

re.compile (pattern, flags=0)
EHREBEAR—V% FRTREA TV b icar 4L, IR R S match() . search() ZD
XYy FEfo Ty F U /IR 2 X51CL%T,

KOEHNL flags DEZIEET 2 Z L TMHTEE T, HEIUTOERDS bEEOH D%, Ly M
fif OR ( | {HEF) THABDLELDDTT,

Y=ty R

prog = re.compile(pattern)

result = prog.match(string)

. LN EeREFTY

result = re.match(pattern, string)

M. re.compile() BV, HBROERKAA 7Y =27 bV 2HFEFELTEHAHAT IS0, —o0 v
F L TZEDORBZME S S & XI2RRATT,

FR: re.compile() RET 2— N LNLDT Y F U ZVHBICHEINERFTO AR — a4
FHDBDODBF ¥ v aIhdDT, —EIZIERKREZD L LrEbRnwS s S ATRIERKRE 2 2
VRANT EZREIDHD FH A

re.search(pattern, string, flags=0)
string 2T L. IEMRRB pattern 25~ v FEEC IEI2RMOGHEHEL T, WE$2 IvF4 7T
Uk BIRUET, XFHMNIARZ =27y FF 250721 10UE None I RL EF, Z4UIX
FHDEIPTREODYy FEHDI 2D LIERRZ I LITHERLTIEE W,

re.match (pattern, string, flags=0)
string OFEHET 0 L LEOXFEDSIERER pattern 1<y FFHUE, XET2 IvFAFIP I %
BLUET, XFHBARZ =22y F LERFIUL None ZIRLET, ZHIERX 0D~y FLIidER 3
CERERLTREW,

MULTILINE E— FIZBWTH, re.match() EEITOHRET~Y Yy FTE5DTIERL, XFFNDIET
DARYFTEHZLIERLTL XN,
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string PO I TTHIy FEERLVWEL, b DIT search() 2o T ZE W (search() vs.
match() BZRUTLEZZ W),

re.fullmatch(pattern, string, flags=0)
string ERPIEHRI pattern 2=y F 52056, MEKT2 IvFATPc Vb #IRLET, XFY
PNRE =TTy FLEWEDS None ZIRLE T, THERS 00D~y FLIdRRLZ I ITERELT
TEw,

N—a v 3.4 Tl

re.split (pattern, string, mazsplit=0, flags=0)
string %, HIAL 7% pattern THEIL £3, pattern HTx ¥ 7 F v OHFEFEWMBHE DI TVIUR, %
R—VHDETDIN—TDTFAFBFERDOV R MO—EE L TREINE T, mazsplit 73 0 TR
AR DENIRK mazsplit EHEEZ D, 58D OXFHNIV A M ORMERE L TREINE T,

>>> re.split(r'\W+', 'Words, words, words.')

['Words', 'words', 'words', '']
>>> re.split(r' (\W+)', 'Words, words, words.')
['Words', ', ', 'words', ', ', 'words', '.', '']

>>> re.split(r'\W+', 'Words, words, words.', 1)
['Words', 'words, words.']

>>> re.split('[a-f]+', '0a3B9', flags=re.IGNORECASE)
[lol l3| lgl]

R =R XF XY T F v TN—TBB D, TR FHOLHEII~ Yy FT 515, MBRITEXTFY|T
BEDHET, AL EBXFINORRBIZDEZLET,

>>> re.split(r' (\W+)', '...words, words...')

[, '...', 'words', ', ', 'words', '...', '']

ZI5LT, ROV ZAMIBOVWT, B —XOWMBERIIFEIWZHEUCHENNA > Ty 7 2/ oD
%9,

NRE = ANDZET v FIE, BEFiDZE< Y FIBHEL TWRWE EDOAXTFY ETE L E3,

>>> re.split(r'\b', 'Words, words, words.')

[''", 'Words', ', ', 'words', ', ', 'words', '.']

>>> re.split(r'\Wx', '...words...')

[|| [N 'W' '0' 'I" 'd' ISI (] ll]

>>> re.split(r' (\Wx)', '...words...")

[ll, l..'l’ ll’ll, 'WI, ll’lol’ll, lrl’ ||’ld|’ ll’ ISI, |...|’ll, ll, ||]

NePay 31 TEE: + 7320 flags SIEASEMENE L,
N—= g3y 3.7 TEH: BYFIHNZTYFLIBZRR—VTORENEYR—1+T23LE5ChEDEL,

re.findall (pattern, string, flags=0)
Return all non-overlapping matches of pattern in string, as a list of strings or tuples. The string is
scanned left-to-right, and matches are returned in the order found. Empty matches are included

in the result.
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The result depends on the number of capturing groups in the pattern. If there are no groups,
return a list of strings matching the whole pattern. If there is exactly one group, return a list
of strings matching that group. If multiple groups are present, return a list of tuples of strings

matching the groups. Non-capturing groups do not affect the form of the result.

>>> re.findall(r'\bf[a-z]*', 'which foot or hand fell fastest')
['foot', 'fell', 'fastest']

>>> re.findall(r' (\w+)=(\d+)', 'set width=20 and height=10')
[(*width', '20'), ('height', '10')]

N—=Tay 37 TEHE: TRV Yy FHHDETy FOEENPOHRDONE LIITKRD F L,

re.finditer (pattern, string, flags=0)

string POIEHKIR pattern DEE LRV vy FLTWKES IvFA IV % yield T2 17
L—& ®iBLET, string WE»PSENEEZIN, vy FIERO» - RJETRENE T, By Fi
wRICEEhE T,

N—V gy 3.7 TEH: ZBTRWS Y FHEIOLEY Yy FOEEZNPSHEDOND XX DEL,

re.sub(pattern, repl, string, count=0, flags=0)

string FICHIRT 2B EDEE LR pattern Z i repl TEIRT 2 Z & THON S XFF %R
LET, RE=UDROPSRWIGE, string BZDEFRINET, repl 133XFHNFETEK T,
repl DX FHDFEE. ZOFHDLETDONY IR Ty 2T A7 —FPIMHXNE T, \nld 1 2OH
IXFIEBEIN \r ZF vy Vo PV -V IZEHmEINhS, BRETT, ASCII XFOLARAT —FTHR
DD DIXFERME S Z2DICFHEINTNT, T2 LTIRbILET, ZhlHAD \& D &5 LKA D
IR —=FREINFET, \6 DESRBRITBRIE. (X —VDINV—T 6 i~ v F LEETFHIT
Bt x N E T, BRI

>>> re.sub(r'def\s+([a-zA-Z_] [a-zA-Z_0-9]*)\s*\(\s*\):',
r'static PyObject*\npy_\1(void)\n{',

. 'def myfunc():')

'static PyObject*\npy_myfunc(void)\n{'

repl DA THIUL, ZAUIEH LRV pattern SHAT 2 CIKMOHEINE T, ZOBEBIEZ—DD
RYFFTTT b 582D, BESCFIIZRLET, HlziL:

>>> def dashrepl(matchobj):
if matchobj.group(0) == '-': return ' '
else: return '-'
>>> re.sub('-{1,2}', dashrepl, 'pro----gram-files')
'pro——gram files'
>>> re.sub(r'\sAND\s', ' & ', 'Baked Beans And Spam', flags=re.IGNORECASE)
'Baked Beans & Spam'

RE—=F, XFHTH NA—2F TSI F THHVWERA,

F 7 a V5 count FHIR L 728X — VR BERT 2R AKDEETT, count 1 ZIEEEM TS, BIEX
N335 0456, HELEESTHEBREINE T, X —UADES Yy FIFFIDZE~ v FIZBHEL ThZRW
YEDABEBRINLZDT, sub('x*x', '-', 'abxd') & '-a-b--d-' ZIRL F T,
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N repl 5IETIX. L THREXF TR —FRBHSIITMAZ T, \g<name> |& (?P<name>..
) X TEREIN name L WO HKREID TN — T~ v F L7580 XFF 2 v, \g<number> 135}
BT BN —=THEEELMOET, £oT \g<2> X \2 2 EMTFT2, \g<2>0 O XS REFUTBVTD
BERRICZ D EH A \20 1&, 70 —7 20 "D L LTHRE N, 71 —7 2 NOBHIZY 771X
F 0 AN b DL LTIBREINER A, BB \g<0> BIERRB L <~ v F LLERTSCFyI4
RTEZ#HEDD £5,

N—Pay 31 TEE: + 7 a0 flags FIEAEMEE Lk,
/\‘*“:\/\\3 V% 35 -«C\‘EE < \y\a’— Lf'oci))of:y}l/"7cai%Y?§”G:§%%i 6“1\3—0

N— g 3.6 TEHE: pattern FIZ '\' & ASCII XF2 SR EIZRMDIAr —ThHbr, T7—
WD ET,

N—=Tay 3.7 TEHE: repl P12 '\' & ASCI XFDPBLRBRMDIAr —=THH5 L, 77—
DET,

N—=Ta Yy 3.7 TEH: RE—UADZE Y FIRIATOETHRVS y FIEEZELTWE e EEEHI SN
%9,

re.subn(pattern, repl, string, count=0, flags=0)

sub() ECEEZITVE TV, X)L (new_string. number_of_subs_made) ZRL ¥,
N—ar 31 TEE: F7Ya>d flags 5D BMENE LTz,

N—=Pa ¥y 35 TEHE: Xy FLAP oI N—TREXTFINCEE A ONET,

re.escape (pattern)

pattern FORRXFE2 LR —7TLET, THRIERBHRXXXFE2EAD ZEEDY) 75 VX FH|
2%y F LI WRHCER TS,

>>> print(re.escape('https://wuw.python.org'))

https://www\.python\.org

>>> legal_chars = string.ascii_lowercase + string.digits + "!#$)&'*+-."_"|~:"
>>> print('[/s]+' 7, re.escape(legal_chars))
[abcdefghijklmnopqrstuvwxyz0123456789 ! \#\$/\& ' \*\+\-\.\"_"\[\~:]+

>5> 0perat0rs= [|+|, |_|’ |*|, l/|, |**|]
>>> print('|'.join(map(re.escape, sorted(operators, reverse=True))))

FIN=INHIN* x|\ %

OB, NI RTY T aDAEBIAT —TFTIEINE sub() B subn() BT 3BT
LR TR D FHA, BlZIE:

>>> 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—Uay 3.3 CLH. . NENIZATr—7Ta3Nk kb E L,
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N=ay 37 TLE: ERERBTRIZERERONTRINIRA T —TENET, MR LT,
I!I\ llll\ l%l\ lllll\ I’l\ I/l\ I:l‘ |;|\ |<|\ |=|\ l>l\ I@I\ t nsn &i%cifplzb—_7°éhi
Ao

re.purge()

EREH*X Yy v 2220 70L%7,

1k

exception re.error(msg, pattern=None, pos=None)
Z ZOBBDWF NI SN FHDB A RIZIERRI T (B FHRDHNZ R - Tunian) &
. FRFBar M evy F U TOBRIZEDMBRA PO LT —FAE L GE IR TS HI5 T
To XFINIARE =V <y FFT2EHDHHLTH, ZHUILZ T —TRHY EEA, TF7—A4 VAR
AWZE. RD X5 778MOEEDSH D $3,

msg
T4 =y FENTVRVWLT — Ayt —ITY,

pattern

FHEBHDZ—2TF,

pos
pattern O3 YA R LU T5iD A4 7 v 7 AT (None DHEHDHD £7),

lineno

pos 1T 21T TT (None DIFHEDHD 7).

colno

pos 1T 2HITT (None DIFHEDHD 7).

N—=Ta Yy 3.5 TEHE: BINOBEME BMINE L,

6.2.3 IERRFA Tz k

AV RANVEAERERA 7Y 27 MEIUTOXY vy Fe B2 R—FLET:

Pattern.search(stm'ng[, pos[, endpos] ])
string ZAEBE L. ZOIERKREDN <y FEAELCIEIRMOGHMZHRL T, MGT s IvFAFTIT
Ik ZIERLET, XFHNNICAR =7y F 5 250721343 None ZIRL 5, ZAUIFH
NDHZGFITREN 0 DXy FBRROPsLGELIFELR S Z L ITHEBL T X W,

FTa v DEFIE pos k. XFHNOY IS ULIRD 20 RIEET 24 T v 7 AT, 774 b
TIE0TYo ZHUIXFHDRASTA RALERIIZFUTIED D TV A, NE—VXF ' BARYDOFE
FIOLIHE BATOEHZR Ty FLETH, MREFBTEIA VT ATy FTHLIEEY A,

F 7 a D5 endpos IEAXXFHNNE ZEFTHRRINZ0EHIRL T, XFHDEXD endpos X
FRoTehDEDITIRBDT, pos 5 endpos - 1 ODXFRMLTEI~vy FEELE T, endpos
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M pos KD /NI Ve, v FIEROPDERA, £ TRIFIUL, rx a2 84 VEAIERERE A
7Yz b2 LT, rx.search(string, 0, 50) i& rx.search(string[:50], 0) &ZEfiTT,

>>> pattern = re.compile("d")

>>> pattern.search("dog") # Match at index 0

<re.Match object; span=(0, 1), match='d'>

>>> pattern.search("dog", 1) # No match; search doesn't include the "d"

Pattern.match(stm’ng[, pos[, endpos] ])

string @ $HR T 0 XFEULDBZOERKRR e v v F 5258056, MET2 IvFATOL I 2RL
F3, XFHNPARE =22y FLRITFIUE None ZIRLET, ZHERZ 0D~y FridBRsZ L
WWHERLTLEX W,

F T ardD pos BEU endpos 5IEUZ search() XY v KODD LR UEKTT,

>>> pattern = re.compile("o")

>>> pattern.match("dog") # No match as "o" is mot at the start of "dog".
>>> pattern.match("dog", 1) # Match as "o" is the 2nd character of "dog".
<re.Match object; span=(1, 2), match='o'>

string HO Y ZTTHI Yy FSELVAES, b DIT search() 2o T E W (search() vs.
match() BZRLTLEZE W),

Pattern.fullmatch(stm’ng[, pos[, endpos] ])

string 2B ZOIEHEH I vy FFUE, MG 2 Iy FA TP I ZIRLE T, XFHIH R
R— 2y FLRIFNUL None IBRLET, CHIEEZX 0Dy FLIFERLZILICERELTLE
S\,

F7avd pos BEU endpos 518U search() XYV v FODHDEEUEKTT,

>>> pattern = re.compile("o[gh]")

>>> pattern.fullmatch("dog") # No match as "o" is mot at the start of "dog".
>>> pattern.fullmatch("ogre") # No match as not the full string matches.

>>> pattern.fullmatch("doggie", 1, 3)  # Matches within given limits.

<re.Match object; span=(1, 3), match='og'>

N— a v 3.4 TE.

Pattern.split (string, maxsplit=0)

split() BIEICZ D a v A NFEASRR - B2 FS D LR T,

Pattern.findall(string[, pos[, endpos] ])

findall() BABICZ DA Y A NFEARZ =V ZESDEPTVETH, A 7> a D pos BLY
endpos 5I1#T search() DX S ITHRREHHZFHIRTE 3,

Pattern.finditer(string[, pos[7 endpos] ])

finditer() BRI ZDa Y RANVFEARZ =V E2F50HUTOWETN, 723 >D pos BEU
endpos 51T search() @ &k 5 ITHMRHHEHIRTE £,

Pattern.sub(repl, string, count=0)
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sub() BABUZZDa Yy 4 NFEASR—VEFES DR TT,

Pattern.subn(repl, string, count=0)

subn() BEICZDa Yy A AFASR -V EFESOLRERILETT,

Pattern.flags
ERBHO~ Y F V7757 TT, ZHUE compile) ITHEZONTZT7 50, RER=VHFD (?7...) 4
¥IA4Y T 57 BEUAK =P Unicode XF472 - 72D UNICODE O & 5 ZHEHD 7 5 27 DiflA
BhHETT,

Pattern.groups
NE—=HDF v TF ¥ 7 V—T DTS,

Pattern.groupindex
(?P<id>) TEBINLHLWB Y YR v 7 IN—T 8% IV —TFEENGHRTZHETT, YUK
Vw7 N—=THhRRE -t b TuiRiFhuE, ZOHEIRZETT,

Pattern.pattern

RE—VF T2 MDAV RANEINTTED R — ¥ LFH|TT,

N—=T a3y 3.7 TEHE: copy.copy() B copy.deepcopy() ZHVR—bFTB LR EL, T
ANVEAERREAA 727 VET7 b v I THBZERARINE T,

6.24 IyFATTxV b+

RYFA T2 bDT—IEIZEIZ True TI . match() BEX L search() E~ vy FHR VL = None %
RITDT, v F2HL0HEMA if XTHETEZ T,

match = re.search(pattern, string)
if match:

process (match)

Ry FATT 27 PEUTOXY y FBLUOENHZYR—FLTVWET:

Match.expand (template)
TV L — N XFF template 12 sub() AV v RDITINw 7R T vy a@BEIToTHELNEXF
i BL %5, \n DX S BRI RYT — AZ#Y)EFICEB SN, BIRTZR (\1, \2) B L UL
®AZHR (\g<1>, \g<name>) FMIET % 7L —TONFICEIBREINE T,

N—=Tar 35 TEE: ¥y FLEIPokI/N—TBELFINCBEBERZoNE T,

Match.group([groupl, ])
DRy FD 1 OULEDH TN —TZRLET, 518D 1 DLHHERIE 1 2OXFHITY, B
DB, FERIZFIBMT I 1 HEHDZR IATY, 5IEIRITIUE. groupl 1377+ 1FTO0
(vy FREMNEEND) T, groupN GIHH 0 726, MIBT 2R DEHIT~ v F LIEXXFIEAETT,
1R 99 IR S, MM X 20EF 2 7L —T1ee v F 53 XFHNTT, IV—TREDATD
BN = TEREINL TN —TDEE D RZITNI, IndezError FIAPELENE T, H2 T
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IW—TBRE =Dy F LB EHTICTEETNTWE RS, NIHT 25HEE None TS, H5 7
N—TPRE— 2 DEREI~» F LIETICEETNT VDI RS, REDO~ Yy FHRINE T,

>>> m = re.match(r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m.group(0) # The entire match

'Isaac Newton'

>>> m.group(1) # The first parenthesized subgroup.
'Isaac'

>>> m.group(2) # The second parenthesized subgroup.
'Newton'

>>> m.group(1l, 2) # Multiple arguments give us a tuple.
('Isaac', 'Newton')

IEHRKRIAD (?P<name>...) #XEME S 125, groupN FIEIE 7N —THTIN—T%HBAT 2 LFF|
THHNERA, XFHEIRPRE =TI N—T%2 LTELRTWRITIUE, IndexError HlAt
MEHEINET,

SR AHE T2 15

>>> m = re.match(r" (7P<first_name>\w+) (7P<last_name>\w+)", "Malcolm Reynolds")
>>> m.group('first_name')
'Malcolm'

>>> m.group('last_name')

'Reynolds'

ZHE N —T A Ty VA THBIRTEE T

>>> m.group(1)
'Malcolm'
>>> m.group(2)
'Reynolds'

HEIN—THERA~y F T2, ZOREBEDI Y FICDAT 7EATEET:

>>> m = re.match(r"(..)+", "alb2c3") # Matches 3 times.
>>> m.group(1) # Returns only the last match.
lcsl

Match.__getitem__(g)

ZHUI m.group(g) LFEFHTT, ZNTYy FOMEBOIN—FIHBRIZT VLA TEET:

>>> m = re.match(r"(\w+) (\w+)", "Isaac Newton, physicist")
>>> m[0] # The entire match

'Isaac Newton'

>>> m[1] # The first parenthesized subgroup.
'Isaac'
>>> m[2] # The second parenthesized subgroup.
'Newton'

N— a v 3.6 TEM.
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Match.groups (default=None)

DRV FD, 1 ERXR—VHDITNL—THET, ETCOF T IIN—T2E&L XA ERLET,
default 51E0I~= v FITERLEP 077N —F b E T, 77 4L M Tld None T,

Bl 213

>>> m = re.match(r" (\d+)\.(\d+)", "24.1632")
>>> m.groups ()
('24', '1632')

PENB LS ZOBROLTEA TS avilTde. BTOITA=TN<y FIZEBRTZLIERY €
Ao ZIWV o1z N—TE default 5D EZHNROVED 77 4L M T None 1272 D £7,

>>> m = re.match(r" (\d+)\.7(\d+)?7", "24")

>>> m.groups () # Second group defaults to None.

('24', None)

>>> m.groups('0')  # Now, the second group defaults to '0O'.
('24', '0")

Match.groupdict (default=None)

ZORYFD, BTO AFHAE ¥ 7NV —T2E80, ¥ TN THEX - TEHELRLETD,
default 51803~ v FITBRLRDP 07N —T Wb Ed, 77 4L NI None TY, Hl2i:

>>> m = re.match(r" (7P<first_name>\w+) (7P<last_name>\w+)", "Malcolm Reynolds")
>>> m.groupdict ()
{'first_name': 'Malcolm', 'last_name': 'Reynolds'}

Match.start( [group] )

Match.end( [group] )

group D37 v F LGB X FHNDREE RKEDA > T v 7 A%IRLE T, group (&7 7 4V T O (7 v
F LI SXFANEERE WS ER) T, group BFEEL THDOR Yy FRRIEFELTOWRIro245 -1
BRLET, vvFF 7Pz b me, vy FRFG LNV —=F g LT, IA—F g~ v T
L7880 375 (m.group(g) L%fiTF) XA TD@ED T

m.string[m.start(g) :m.end(g)]

group WZEXFHNT< v F LTV 5 m.start (group) & m.end(group) LFEL L5 Z L ITHERL
TREW, HlZI1X. m = re.search('b(c?)', 'cba') €3 5¥. m.start(0) X 1 T, m.end(0) X
2 T, m.start(1) & m.end(1) X2 HIZ 2 TH Y. m.start(2) & IndexError HINEFEL ET,

X =)L 7 KU AN S remove this ZHLD & < Hil:

>>> email = "tonyQtiremove_thisger.net"
>>> m = re.search("remove_this", email)
>>> email[:m.start()] + email[m.end():]

'tony@tiger.net'

Match. span( [group] )

<vF miZONT, 2 X)L (m.start(group), m.end(group)) ZiRL E3, group 3~ v FIIHF
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HLTwRFE, Zhid (-1, -1) TI, group X774V TO0. v F2KTT,

Match.pos
ERTBBEA TSI b @ search() R match () WZIEI NI pos DIETT, TAUIEREBHRZ DV
ey FRE UMD 2MEDOXFHNDA VT v 7 A TT,

Match.endpos
FERFVIFWA T LI b D search() R match() IZIEXNT= endpos DIETT, ZAUIERBHRL D
YIPERLEZEI R OTIN DA Ty 7 AT,

Match.lastindex
RRECRyFLEF Y TF 2 IN—TOEEA Ty 7 RATT, EDINA—TH el <y FLATFII
None T3, flZIX. RH ()b . ((@)(b)) X ((ab)) 2% 'ab' WA XN 3L lastindex == 1 &
%D, FALXFINS () (b) PEM S5 & lastindex == 2 D £T,

Match.lastgroup
BRIy FLEF ¥ IF ¥y IN—TDEFTT, ZDIN—FIZHHIDTZND, EDTN—T 4L
< v FLTWRIFUL None T,

Match.re
DRV FA VAR AL L SR match () 7213 search() XYV v FOET 3 ERTVIRA T
bk TF,

Match.string
match() R search() NJEI N XFEHTT,

N—=Ta ¥ 3.7 TEHE: copy.copy() BIU copy.deepcopy() ZHR—1+FT2L5ICKhDFELL, v F
ATV PETPIv I THDIERBREINET,

6.2.5 [ERRFDH

7T DHEER

COPITIE, vy FFT7P27 b X DRLIERT 2702, ZOMBBEKEHHAL 7!

def displaymatch(match):
if match is None:
return None

return '<Match: , groups=/r>"' 7, (match.group(), match.groups())

BRIEDR—I =TT LB NTVDIELET, FLAY—DFHIE 5 XFOXFINC X > TR, #
NZRADLEN 1 KDOA—FRRLET, 7a” ZT—R, "k» BF 02, "q? B2 A=, P 3T v v 2,
"7 0% 100 FLT 27 26 "9 ZFDOBEDHI—RERLET,

G2 oM FHNBEMBZFILTH 2R 2121 LFDOLSICTEXT:

>>> valid = re.compile(r"~[a2-9tjqk] $")
>>> displaymatch(valid.match("akt5q")) # Valid.

ROR—D12Hi <)
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(RIDR=I D5 DR E)

"<Match: 'aktbq', groups=()>"

>>> displaymatch(valid.match("akt5e")) # Invalid.
>>> displaymatch(valid.match("akt")) # Invalid.
>>> displaymatch(valid.match("727ak")) # Valid.
"<Match: '727ak', groups=()>"

BBOFF., "727ak" . 37, ThROLBFEIUCED 2 MO —FE2EAE T, FREHRTIACYYF T2
Wi, ZOX5EASREMFZET:

>>> 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',)>"

RTZWZBZoTVWBEDREDH— FHRFARDBIZIE, ZOXIRXIyFATI T D group() XAV v REZ
£7:

>>> pair = re.compile(r".*(.).*\1")
>>> pair.match("717ak") .group(1)
l7l

# Error because re.match() returns None, which doesn't have a group() method:
>>> pair.match("718ak") .group(1)
Traceback (most recent call last):
File "<pyshell#23>", line 1, in <module>
re.match(r".*(.) . *\1", "718ak").group(1)
AttributeError: 'NoneType' object has no attribute 'group'

>>> pair.match("354aa") .group(1)

'a!

scanf() 2>Xal—+9%

Python {ZIZBED L 23, scanf ) IHY T2 D0H D FHA, FREFI MW, scanf () D7 +—
< MXFHEDBATITD, IIRTHHDET, UFDORIZ, scanf() D7+ —~<v b =27 V2 IEHRH
DBBLEDOHIMI T ZRL X5,
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scanf() F—2 > | IERTR

%he

yAYS {5}

%d [-+]7\d+

%e, hE, W, e [-+17(\d+(\.\d*)?|\.\d+) ([eE] [-+]7\d+) 7
%i [-+17(0[xX] [\dA-Fa-£f]+|0[0-7]*|\d+)

%o [-+]7[0-7]+

hs \S+

hu \d+

%x, hX [-+17(0[xX]) 7 [\dA-Fa-f]+

IR D &5 235N Hh 6 7 7 4 V4 e B ditt 3 5121

/usr/sbin/sendmail - O errors, 4 warnings

MRDESIZ scanf() 74—~y bEfEXET

%s - %d errors, Jd warnings

M2 EHRIUTZ S5 TY

(\S+) - (\d+) errors, (\d+) warnings

search() vs. match()
Python offers different primitive operations based on regular expressions:
e re.match() checks for a match only at the beginning of the string
o re.search() checks for a match anywhere in the string (this is what Perl does by default)

e re.fullmatch() checks for entire string to be a match

Il Z 4
>>> re.match("c", "abcdef") # No match
>>> re.search("c", "abcdef") # Match

<re.Match object; span=(2, 3), match='c'>

>>> re.fullmatch("p.*n", "python") # Match
<re.Match object; span=(0, 6), match='python'>
>>> re.fullmatch("r.*n", "python") # No match

)

THRE 2 IEHRIE search() TE- T, v F2XXFINDEBETOAICHIRTE £

>>> re.match("c", "abcdef") # No match

>>> re.search(""c", "abcdef") # No match

(RDR=1ZFE <)
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(RIDR=I D5 DR E)

>>> re.search(""a", "abcdef") # Match

<re.Match object; span=(0, 1), match='a'>

7272 L. MULTILINE €— RIZBWT match () EXFHDHIETDAY Yy F L, '~ THEDIERRET
search() 25 L BZATOHLHETY v F T3 LICEELTLEI 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'>

BERZ1ES

splitO) IFEINIZNRX =V TXFHERE LTV RAMILEST, ZOXYV v FiZ, 7FA T =% T —
AR LT, HiART LD, T ORITHET 2 EAGIRIERD X 512 Python THRELZD LT
{F2DT, FERITIDET,

BONZ. ANERLET, BE. CRE 77 AL DANCHRBETLED, 22TiE. 3HEFIHATFOER L
LEJ,

>>> text = """Ross McFluff: 834.345.1254 155 Elm Street

. Ronald Heathmore: 892.345.3428 436 Finley Avenue
. Frank Burger: 925.541.7625 662 South Dogwood Way

. Heather Albrecht: 548.326.4584 919 Park Place"""

FHEEEZ 1 2D EOBITTRUIS N TWET, FTEXFHNEEMRL T, ZTTRVWEITZHEEE TSV X b
IZLET:

>>> entries = re.split("\n+", text)

>>> entries

['Ross McFluff: 834.345.1254 155 Elm Street',
'Ronald Heathmore: 892.345.3428 436 Finley Avenue',
'Frank Burger: 925.541.7625 662 South Dogwood Way',
'Heather Albrecht: 548.326.4584 919 Park Place']

ZLTHEHZ, 77— AMA—46, FRA M2 —4, Bk, EMCOEILTYRAMCLES, OEl%—
VTHIEAXFIIFEIMIHEENZ DT, split() D maxsplit 518 EHNET:

>>> [re.split(":? ", entry, 3) for entry in entries]
[['Ross', 'McFluff', '834.345.1254', '155 Elm Street'],
['Ronald', 'Heathmore', '892.345.3428', '436 Finley Avenue'l],
['Frank', 'Burger', '925.541.7625', '662 South Dogwood Way'l],
['Heather', 'Albrecht', '548.326.4584', '919 Park Place']]

D :? RR=VWETAMI=LDRDAB VIR Yy F LT, FEFEROV A MIHTZIRVWESCLET,
maxsplit Z 4 IZF NI, REBS LA MY - M2 DEITEET:
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>>> [re.split(":? ", entry, 4) for entry in entries]

[['Ross', 'McFluff', '834.345.1254', '155', 'Elm Street'],
['Ronald', 'Heathmore', '892.345.3428', '436', 'Finley Avenue'],
['Frank', 'Burger', '925.541.7625', '662', 'South Dogwood Way'],
['Heather', 'Albrecht', '548.326.4584', '919', 'Park Place']]

TH* X OME

sub() WEHBT 28X — V2 XFHT, £ EEBORYETEEHEIETST, ZoflTETFA e T
Bl T2BBrEbET sub) 25 22%2EE LT, BEMNCIE. XFOFHEIZOWT, BRI &
BOXTFERL2TONFE I VXA OEZ 3!

>>> def repl(m):
inner_word = list(m.group(2))
random. shuffle (inner_word)
return m.group(1l) + "".join(inner_word) + m.group(3)
>>> text = "Professor Abdolmalek, please report your absences promptly."
>>> re.sub(r" (\w) (\w+) (\w)", repl, text)
'Poefsrosr Aealmlobdk, pslaee reorpt your abnseces plmrptoy.'
>>> re.sub(r" (\w) (\w+) (\w)", repl, text)

'Pofsroser Aodlambelk, plasee reoprt yuor asnebces potlmrpy.'

2TOEFAZR2IT3

search() WERHIDNNZ—=2IZDAHY Y FLETH, findall O IHHTZ TO X —YIiZvvyFLE
T, BIZIE. FAX—DDETFAPORTOEFEZZOT WS, LMFDOXSIT findall () 2R ET:

>>> text = "He was carefully disguised but captured quickly by police."
>>> re.findall(r"\w+ly\b", text)
['carefully', 'quickly']

LTOEFALEZDMUEZRDITS

RE—=YDETDI Y FIZOWVWT, v FLETFRAMNILOBERPDBER S, XFHTIERL YvF4T
Pk ZiRY finditer() BMERTT, ZOPNHNT, FA4 X =D 257TF A FOETOHEFE ELUVE
DB ZROF7=0ERS, UTDXIIC finditer() ZEXE !

>>> text = "He was carefully disguised but captured quickly by police."
>>> for m in re.finditer(r"\w+ly\b", text):

print (' /02d-/02d: Js' J (m.start(), m.end(), m.group(0)))
07-16: carefully
40-47: quickly
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Raw XF3s0i%

Raw XFFIGETE (r"text") CTIEMERBEZ F L IR TE T, TR FE EHRBFONY 7 X T v
a2 ('\") BNy 725y aBHBELTIRAy—FLARTIRD $EA, fIZIE. UTFD 2170
a— NIIHEERNICEM T3

>>>
<re
>>>

<re

re.match(r"\WC.O\I\W", " £f ")

.Match object; span=(0, 4), match=' ff '>

re.match("\\WC.)\\I\\w", " ££f ")

.Match object; span=(0, 4), match=' ff '>

UTFINADNY I RAT vy alleyFE80nhs, FREREPTCRIRA S — T 20E0H D £5, Raw
XFHIFEETIE, r"\\" 12D 3, Raw XFFIREEEHVZVE, "\\\\" & LA TEizs3, MFo
a— RIIBEERNICE T3

>>>
<re
>>>

<re

re.match(r"\\", r"\\")

.Match object; span=(0, 1), match='\\'>

re.match("\\\\", r"\\")

.Match object; span=(0, 1), match='\\'>

F—oF 1 EEL

b= FAFRRAF v F BXFINREN L. XFOITA—=TCHTIVFILET, ThUIa 4 794
YRTY ZEEFEL S ATRILOE ERIETT,

FERAMDOATAVIFERBRTEEINET, ZOHETIE. ZhAbr—2oD<v XX —EHEHRICHEE
<2 v FOHEFBIZONWTAL—FLET:

from typing import NamedTuple

imp

ort re

class Token(NamedTuple) :

def

type: str
value: str
line: int

column: int

tokenize (code) :

keywords = {'IF', 'THEN', 'ENDIF',

token_specification = [

'FOR', 'NEXT', 'GOSUB', 'RETURN'}

('NUMBER', r'\d+(\.\dx)?'), # Integer or decimal number
('ASSIGN', r':='), # Assignment operator
('END', r';'), # Statement terminator
('ip', r'[A-Za-z]+"'), # Identifiers
cop', r'[+\-x/]"), # Arithmetic operators
('NEWLINE', r'\n'), # Line endings
('SKIP', r'[ \tl+"), # Skip over spaces and tabs
('MISMATCH', r'.'), # Any other character
]
tok_regex = '|'.join(' (7P</s>/s)' Y, pair for pair in token_specification)

RDOR=I ki)
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(RIDR=I D5 DR E)

line_num = 1

line_start = 0

for mo in re.finditer(tok_regex, code):
kind = mo.lastgroup
value = mo.group()

column = mo.start() - line_start

if kind == 'NUMBER':
value = float(value) if '.' in value else int(value)
elif kind == 'ID' and value in keywords:

kind = value
elif kind == 'NEWLINE':
line_start = mo.end()

line_num += 1

continue

elif kind == 'SKIP':
continue

elif kind == 'MISMATCH':

raise RuntimeError(f'{value/r} unexpected on line {line_num}')

yield Token(kind, value, line_num, column)

statements = '''
IF quantity THEN
total := total + price * quantity;
tax := price * 0.05;
ENDIF;

for token in tokenize(statements):

print (token)

D=2 FAFRIUTOMAZIERL 5

Token(type='IF', value='IF', line=2, column=4)
Token(type='ID', value='quantity', line=2, column=7)
Token(type='THEN', value='THEN', line=2, column=16)
Token(type='ID', value='total', line=3, column=8)
Token(type='ASSIGN', value=':=', line=3, column=14)
Token(type='ID', value='total', line=3, column=17)
Token(type='0P', value='+', line=3, column=23)
Token(type='ID', value='price', line=3, column=25)
Token(type='0P', value='%', line=3, column=31)
Token(type='ID', value='quantity', line=3, column=33)
Token(type='END', value=';', line=3, column=41)
Token(type='ID', value='tax', line=4, column=8)
Token(type='ASSIGN', value=':=', line=4, column=12)
Token(type='ID', value='price', line=4, column=15)
Token(type='0P', value='x', line=4, column=21)
Token(type='NUMBER', value=0.05, line=4, column=23)
Token(type='END', value=';', line=4, column=27)
Token(type='ENDIF', value='ENDIF', line=5, column=4)
Token(type='END', value=';', line=5, column=9)
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6.3 difflib --- ZHDEEZENITS

Y —Xd—FK: Lib/difflib.py

CDEIa—NE, V=TV RELMET 27207 7 APBBERELTVET, FlIXIX 774 1v0ESE
R LT, 202 HTML < context diff, unified diff R ¥ WAWAR 7 4+ —~ v b THIT 27012, ZOD
EV2—NEMHATEET, TALZ FIRT 7 AAHEKT 2720101, filecmp TV 2 — LB BIL T
TV,

class difflib.SequenceMatcher

FHRMNODHZ 7 7AT, Zo0OY—r YAOEEN Ny adig RETHIR. YOROBEREE
Lo —r Y ABHKATRET T, EAMNR 7 L3 ) X al%, 1980 FROBPLICHEK SN Rateliff &
Obershelp ITL 37 FY a BN I RE=U= v F V77 L RITFZRZEDT o7 T Y X LLHTID S
MohTwd, RS T7 NI AL TT, ZOEZHIE. "junk” BREEEEIRVRERDEVEWIZ
Bz L2~y FHEET Z 2 TF, 22T, "junk” BELIZ, ZHTREEAREY D, BREHZRVER
DZETT, (junk ZUHE T 2 DX, Ratcliff £ Obershelp @ 7L 3V X 2B S NIRRT, )
CDEZHIZ. vy FHOERCEET 3 — 4 v A0MAFICH L THRNICOTIEDORET, 20
FTETEREEZRMNCT R =7 Y RIEFRFRAD, ANHOE»SAT NMELWEL ) ITvyFF
BIEMY DD 5,

RITEFR: FAMZ Ratcliff-Obershelp 713V X A%, &EDHE 3 E, HIFFET2E LD T3,
SequenceMatcher A 7Y =7 b Tk, ®REDFr —XT 2 F, HIfMEXLBEN S > —F v 2dicdd
WHN 2 EHRZBUIEF IR I LKEL TV E T, REDOHEIIFIPREICR D 9,

B# junk Ea—YUXF o wY: SequenceMatcher 1X. ¥ —47 Y ADFFEDEZE R HEHIMNIC junk &
LT#S5ba—VRT4 v 72 R-PLTVWET, ZOba—VRT 4 v 27id BEEENS—F
YANIEIBEN S D2 WA E T, H2EBOEMLEED (RAID D DIIRNT) AT —Fr Y XD
1% LRz, 20> —7 v 278 200 BREL B S, ZOEZEX "popular” THEHDE LTV —
7EN, =T YADIyF Y TOEMRLIE junk ¥ LTHRONET, TDOa—Y T4 v 73,
SequenceMatcher DYERIRFIZ autojunk /X T X X% False ICRET 5 Z & THIMLTE E 3,

N—=a ¥ 3.2 TBI: autojunk X7 X —2X&,

class difflib.Differ

TERXAMIDPOREY =T VR T2 T RTT, AP e DT 3E20%2ERK L %3, Differ
7 5 A% SequenceMatcher 77 ARFA LT, T0oR2S—r ALY, (1EF) A—oD
TN FZHR LD LET,

Differ 7 7 AIZ X2 TOEITIE. 2 LFOA—FTHED T

J—F | Bk

- TES = VAL ICDBFHET S

| IS YR 2 KCOBFET B

L M D> — 4 > ZTRH—

e TRIANS =T V2D H LICHIFEL RV
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7 THRE 31T, fTHNDE ZICEBNEFAETAINICERZAT LIS LET, ZOITI1E. AhEhr-
S UVADELLIBTEELER A, P—F UANRINEREZLL X, TAS5OTIFHR LD 5 W
HDICRDBZEDRHD FT,

class difflib.HtmlDiff
D7 Z7RF, ZDoDT7F AP EAIRIENTHERRL, 1THD 2 WMTHOLEE [A2 MR RS 5
£957% HITML 7—7 N (57237 =7 VDA o75E®7% HIML 7 7 A V) ZERT 272D F
T, TINEERENE—FR, AVTFAMETE—RFOVTNTHERTEET,

ZDZIFADAVA I 7 REIULTDE IR oTVWET:

__init__(tabsize=8, wrapcolumn=None, linejunk=None, charjunk=IS _CHARAC-

TER_JUNK)
HtmlDiff DA Y AR A2 WL L £5,

tabsize 13A 7> a v DF—T—R5[T. 77X y TIEEEELET, 7741 ME 8 T,

wrapcolumn (&4 7> a v DF—V—F5 T, 7FAMEMHERITHILEEEELES, T
7 %V M& None TH DIRL ZITWHE A,

linejunk B X charjunk 13 7> a v D% =V — F5IET, ndiff (O (HtmlDiff 132 OE%%E
o ThGEDTF A DA% HTML TABLET) KHEINET, ZhZND5I8DT 7 41
MEB X T ndiffO ORFFa XY b ESRLTIEI W,

TFDXY v FH public IR TWET:

make_file(fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5, ¥

charset="utf-8")
fromlines ¥ tolines (WFTNHXFHNDY R ) ZLHE L. 1THEI3ITHNOZEE FARMER X

NTATEDT DA 2 7R FiO7ERIR HTML 7 7 A V2 XFHITERL 3,

fromdesc B XU todesc 13+ 7> a v DF -V — REIET, BERRRT—INVICEBIT BT hE
DTG HRRT 7 ANDH T LDy IR BZXFHNZIEELET (WITHd T 7 4L MEIZZEX
FHITT),

context B X numlines 13 bITA T a > DFxF—7— F5[8TT, context % True I3 5%
LAVTHFANEDEFIRL, T 74N D False KT DLEERT 7 ANETERRLET,
numlines D7 7 # )L MEZ 5 T, context 73 True DIFE. numlines \ZIBRFATR D DHIRICH 5 2
VT EFAMIOBERIBELU LT, context 23 False DHE. numlines 1% "next” ¥ EhrNTz A
N=V V7 %78 o RICEET 25 ROZEER DT X VIATHIC D 2 022 L £ 5 (H2 ¥
2 LA Tnext? NA =1 7 &l B L EEERDG DEFAERRD T F v Ok LKA E
N3E52kHET),

ARR: fromdesc ¥ todesc TRy —FENTWARWHTML ¥ LTRENET, BETERY
V= A0 HDANEZTIB BB TRy — T XN BNETT,

N—=Tar 3.5 TEH: charset ¥—V — FEHFIEMEMXNE Lz, HTML XEDT 7 # L b
DXFHEED '180-8859-1"' 25 'utf-8' WKEEXNE LT,
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make_table (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5)
fromlines & tolines (VT HNDHXFFNDVU A M) ZHERL., 1THE/IZITHNOLE SHGRIHRTR X
NIATETD A - 125827 HTML 77— 7V XFHITRLE T,

DXy ROFIEE. make_file() XYV v ROFHEEFR LT,

Tools/scripts/diff.py EZ DI FANDIAR Y RIA4 7R Y LY T, WG EERLETHE

I OBED A > TWE T,
difflib.context_diff(a, b, fromfile=", tofile=", fromfiledate=", tofiledate=", n=3,

lineterm="\n’)

a b (XFHDOVRAN) ZHEL, 277 (EAHRAOIT24ERT 2 Dl —4) &, context diff D
Zx—==v M (UUF Tarysx2rE) ) TRLET,

ary 7 A MERIE. BERD - ATICHIRBITZMA TH B, a7 MeRETETT, LEEM
(. ZHE/ZEERICTTITRLET, 27 F X+ (REEFHATRDIT) OT-E n TIEEL. 77+
v MER 3 T,

77 4 v b T, diff HHAT (k** 2 - ZEFLIT) BTN ETERE N KT, t0.I0Base.
readlines () TIELMNTZATID 0. I0Base.uritelines() T DITH Lz diff 1T 2DT (¥
7o AN e oM BREATN EDRD) . THUIFEHTT,

TIRICEATLF 2 A 727 WA LT, T ddTeF 2 MmL2n X 512 lineterm 5180z "
ZEL TSN,

2y 7T FRMERE, B@BE, Ay X7 s A NVBREEERL 2R > T0WEd, ZOHHIE. XFF)
fromfile, tofile, fromfiledate, tofiledate THEETZF T, ZHERZIOHENIX, @H. I1SO 8601 7 + —
<y FPTREINE T, HHELRDoLBEDT 7 4L MElE, ZECFHITT,

>>> s1 = ['bacon\n', 'eggs\n', 'ham\n', 'guido\n']
>>> 52 = ['python\n', 'eggy\n', 'hamster\n', 'guido\n']
>>> sys.stdout.writelines(context_diff(sl, s2, fromfile='before.py', tofile='after.py'))
*xx before.py
--- after.py
ook skok ok kok ok ok ok
wokk 1,4 dokkk
! bacon
! eggs
! ham
guido
-— 1,4 ———-
! python
! eggy
! hamster

guido

