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CHAPTER 1

"Python JiE” A5 T LM R AL .

EUFEEPINES Bl PR EERRE, GIIBCFMsIR, XTI, Python iEF
Bl SCT SCFIITBR, FEXPENTRTE SCRE T — 220, HIRA e GE L. (B—T, HEHL
S E SCT TRIE IR, IR BF S AL SE. )

XA FEALE T P E R BRI SR8 - AT import {E4ME T DAZE T4 Python RS H G AN 4. A —
e iR E L E Y, HRTFZXTRLTE SO RN, HF BAERX Bk .

AILEAPE R Rt — RSB A X EERRIE T AR [ D28 A SRR C i EHFNET
Python f# AR5 75— LERHLINZ ] Python % 5 ARG IE U AL, A7 SRR AL ] T Python A4
H, BIAITEIRIB BRfE R A LB & ] TRPE SR E R AL O, BN E R (5 o5 — LB
BRI AET X5 B U A 1, BIATT4ER] . A7 SRR i A SR A RS AL ISCA ) Python Hn] i 75
?gﬁﬂﬂﬁﬁﬁ%%iﬁﬁﬁiﬁﬂ%;Eﬁ%ﬁﬂ%ﬂ%%%ﬂ%ﬁﬂmmNﬁ%?%imﬁﬁﬁ
AT

g%?%%WﬁWV%mﬁﬁﬁiﬁ%%ﬁm%&ﬁ\ﬁ%%ﬂﬂﬁﬁ,%E%ﬁ%ﬁ%ﬁﬁﬁ%ﬁ%
Pl .

REREURARMSI AT EEA T, FAERE R 2] T 5, /R5HEXT Python [ % n] AN iy
SCRFR N SR A RE T 2408, ARFFAR 22 AN RS NI — R K38 B - ARt T DASE I BE N 2
Fsg GEFMITR), SR 5] GEFIPRR) A E 8. B H . &n, WRIRE R
S AT, AR] AR — AN RERL U (2 random By 3 E—PI/NTY . TCIRARAEALEREI DU
FIEEARTFNY, RV N 532 X BT, BT WA BRSO GE P i B A

AR !

1.1 STARMEER

o QSRMBL CRHME: Unix” @R, BURE ALY R EUE FEAAET Unix RE0H . AR PRIEHAFAE
THRAFENBRIERSE T

o QERPEAT BT, AR A Unix” B eREGHR SO RRRE T Unix 201 22 Mac OS X R 4¢.
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CHAPTER 2

Python fifRed N EL TARZ sBCHIEAL, 0] ATEARATI R GE AT, LA R R RERIUT S e AT

RS
abs () delattr() hash () memoryview () | set ()
all/() dict () help() min () setattr()
any () dir() hex () next () slice()
ascii() divmod () id() object () sorted()
bin () enumerate () | input () oct () staticmethod ()
bool () eval () int () open () str()
breakpoint () exec () isinstance() ord() sum()
bytearray () filter() issubclass () | pow() super ()
bytes () float () iter() print () tuple ()
callable () format () len () property () type ()
chr () frozenset () 1ist () range () vars ()
classmethod () | getattr () locals () repr () zip ()
compile () globals () map () reversed() _ _import__ ()
complex () hasattr() max () round ()

abs (x)
Rl — AN LERHE . ST AR REEL . 17 SRS T __abs__ () XS (RS —
AEE, WEREE B,

all (iterable)
SR iterable (A TCEY B (BT EAXT 5 8%5) MERE] True o ZE4T:

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

any (iterable)

W iterable PIAT—ICER AW EUENIR ] True, QUERATEMRIGNZ, &kI0] False. ST

(Tﬁ%J

def any(iterable):
for element in iterable:
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(£ L£50)

if element:
return True
return False

ascii (object)
Hrepr () B, &IE—MNMEEX R AT RSB TS, ER2EH \x \u I \UXfrepr ()
IR )4 ER R ASCIL gt ) E A3 T4 Lo AR B4R R A Python 2 ¥ repr () IR BG4S A
s

bin (x)
R NBEEILAS R — DRI R “0b” By JEHRIFArER . 45002 GIAM Python ik, 2R x R
& Python 1 int X4, REFEE XL __index__ () FikiRF—AEEE, —2f4)1:

>>> bin (3)
'Ob11"

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

WIS —E TR “0b”, AT AR AR 7%

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

>>> f'{14:4b}', £'{14:b}"'

('Ob1110', '1110")

Hformat () RBEZ(EE .

class bool ([x])
R —ARE, True 8 False. x HHFRMERY MR A2 R . MR x 2R SEE A
W%, iR&E False; HAbfEM IR ] True., bool 22 int T2 (B35 £ A - int, float, complex).
HMEANEWKAE. EHA False fll True BIANSEH] (S04 R 14).
TE 3.7 MUHE o x IFE HREAE ML B S5

breakpoint (*args, **kws)
D R B AE VR IR UR B AR . BARRE, B sys. breakpointhook () , HiZ(LH
args fll kws . BRIATEML T, sys.breakpointhook () fHpdb. set_trace () HHZE.
XREOLR, Baimd - NMER R R, EI AL RS A pdb Hig A AT RE AR RS B Al HEA
Plds. (AR, sys.breakpointhook () W LABCE N HAM—LE KL Yibreakpoint () HEIH
A, PSRRI AARAE R R 8

gl k—~F it EHF builtins.breakpoint FPHZ% breakpointhook,
3.7 FriR e

class bytearray ( [source[, encoding[, errors] ] ] )
R[N bytes H(4l. bytearray JE2 ARSI, WETHEN 0 <=x <256 ByRA. BH
AR PRSI RH H WA T ik, WT 5 20 A BEIA S (AR by tes R KR Tk, S Wbytes
Fe bytearray 31E o

R[S source W] DA AN [RI ) sXORAT IR AL B4 -

o MR ZE—A string, IR encoding Z5% (errors A=W %)) s bytearray () &ffi
Hstr.encode () J53Ns string F575 i bytes.

o WARIE A integer, SAIRAK/INAZETIRAL, FHEH null FHVETE.
o WARR AN S KB RIS, R RS G DR R e A 7 Kt .

 WIRZE—A> iterable RIIEAXTR , BERIURIERLIUZE 0 <= x < 256 IRE, B9
TER IR IR N 2R o

WRBATZ, METER/IN A 0 HIEAL.

=3t H 52 XA --- bytes, bytearray, memoryview Flbytearray 3t %..
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class bytes( [source[, encoding[, errors] ] ] )
PRl —ANH “bytes” X4, RB— AP, HEEEN 0 <= x < 256 L. byres
Rbytearray MARTARA - EA AR AR EAHRNZS] . O e,

P, Mk sES by tearray () M.
FAXTGAE N VA P fEAIH, 2 strings.
L= 55 XA --- bytes, bytearray, memoryview, bytes 3t %. Fbytes #= bytearray 31

callable (object)
MRS object J& PPN RIHR M True, BRI False, fIRRIE True, WHATWRERM, H
WARR W False, WA object $i5 AL M . WHEEISR IR (828006 [l — B s
B WERSLEIETERZEA __call_ () WEErEHN.
3.2 B HhEE: XA R E—IFAR1E Python 3.0 $AERR T, {E7E Python 3.2 BEEI A -

chr (i)
iR 1] Unicode F {7 M HEH i B F AR FAr M a. BN, chr(97) REIFAFEE 'a', chr(8364)
BRMFAER e, X SRord () BYMREL.
LB AT 0 ] 1,114,111 (16 #Efl /R f2 0x10FFFF) . fd i @l X e f, &
Kk ValueError %,

Qclassmethod
O — ATV R T
—MRIEREACAERE NS, GO EE S A RS — LS. AN
TR PR ¥

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

@classmethod XFEMITER IR N R LR decorator -- 1E152: 5] function

RIIEW A AT DAESR EREAT (BN C. £ () Wal AESEBI EJEAT (ftn c O . £ (). HPrmAELASE
(SRS 2N o AR AT BRI IRA 2 B, MR IR A X R e B & il o —
MEHUEA -

RI7IES Cr+ B Java FRIEHSITIEA . WRARTEGE, WESAATT P staticmethod (),
A RETTEMEZELE, WS types.

e 3.9 B KI5 IABAE r] AL Hoth s 4 25 Bl property ().

compile (source, filename, mode, flags=0, dont_inherit=False, optimize=-1)
Ff source G AL AST %52, RBSXTR A Afexec () Bleval () $idT. source W] PAEHFLH
T FATELER, B0E AST X4 . S 0last BHESCRY T ARGl 55 AST %42,

filename 55255 B2 RS EEHUW SCIA 44 5 SRS ASTZ M SO e, v RAME A — S8 n] A (E
(M "'<string>'),

mode LS5 E T It RS IR . IR source Z1BR]FH, WA 'exec'; QIREHR—F
B, AR Teval's WIRZHEANLHAXIER, WPARE 'single'. (FEHRJa—FRHEHT, 0HE
FBAXPATEERAJE None B @ TEIH K. )

A BESHL flags F1 dont_inherit 331 I 24 800G B A~ 2015 25 22 57 DA KL 24 SR WA futare 50k, 402
PIE AR AL (SN2 WS 2 S compile () BACTDA R B EAR R gt QNSR4A H
T flags ZEUM AL H dont_inherit (353 }25) W SAETCTE WMRIER L (0 ] B RS 2 A8 2815 Md
flags ZHRITHE & B G e WA future i54] . Q2R dont_inherit Ry AEZRERL, WA flags S50 -
AL ARG P R (future R R i3 gmak i) S0 20 o

SRR R ITUA future 5472 FUEROZ R FE ARG . HUARO7 AT DA i — 407 OR SRARIA LAk, $5
BIFEE future FEPERT TR B ORI AT DATE_ future A _Feature SfIHY compiler_flag
JEPEARE]. 0% AR ATDAFEast B AR A PyCE_ BIZIIA TR,
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optimize LS E HIFAIAZN; BOME -1 Vepe 5 ARSIy —0 U [ A DLtk g . ok
EJ?E OJ (;&ﬁﬁtﬂc; __debug_ HE). 1 (BrEwsiliik, __debug_ NfR) si2 (COMTFAFH:

ARG R PR A GIE, MRS M A syntaxError R WAREM A E null 747, W&l

K ValueError R,
MR LA /4T Python AASAY AST IR, iifZ[iast . parse ().
gl k—A~F it EH compile PSS source, filename,

M 1 'single’ B( 'eval' IR ATCR FATHRIE, Hi A DA 2 D — N ATFF 45 -
X code BLGTEA F) Rl vE A 52 B

Wl FERE RS R S I FAT R g AST X420}, Python fi#REEA 7T fiE[H & Python
AST Zidfati B A T 58 IR 1 T 35 -

76 3.2 JUIHG ARG Windows Fil Mac IBTRT. 6 " exec' BURTIAREABATHLEE. B
T optimize &%,

FE 3.5 I 22 Hi source S null FEATHTE S A TypeError B4 .

3.8 #HRFFE: ast.PyCF_ALLOW_TOP_LEVEL_AWAIT FLYE R]{ETEAR P& A PAE A M i B B R
await, async for fil async with % .

class complex ( [real[, imag] ])
AR [EMER real + imag*1j FZEL, BORFFAFAR BB AR BON 1. WERA — MBS R TR, e
FEREN— AR, I BB IS 5 S . B MBS AR PR . BESH]
PUBAT AR (E2E Y (B4R . WERE S T imag, WIBGAME N, MRS B int Mrloat
—REEAT R e . AR SE SR, AR 0,

X F—A~38 Python X4 x, complex (x) & FE4 x.__complex_ (). W __complex__ ()
FE SUMPEFELRE _ float_ (). HWIR _ float_ () A EXPKFELRZE _ index_ ().

W SN FRFERRHE, FAFRTE + 30 - MBS AURNRER 2. BT complex ('1+23") 42
VAW, Hcomplex ("1 + 23'") fftkvalueError B,

HFEA —int, float, complex FiiR T B EAL,
TE 3.6 MUE PR SR DA TR R ZA AU S i i B kA T o L
£ 3.8 JROEH: AR __complex_ () Ml __float__ () REXMENRE __index__ ().

delattr (object, name)
setattr () MXMEE. LS —PREM— DT ZERAFRLAR RN . 1R
XSV, ZRECR MR TS € @M. Bl delattr (x, 'foobar') %M del x.foobar .
class dict (**kwarg)
class dict (mapping, **kwarg)

class dict (iterable, **kwarg)
B AFITIL, dict WG AFII. BWdict Mkt k2 — die TIRXA%.
HAMASRERA, HSWNEW1ist, set fltuple 2, PAMcollections fHdk,

dir ( [object] )
WA LS, MR A AR A2 R. GERA LS, EaziliRNZN A U8
e TIE
WARMPE N4 R __dir_ () W, BAZHERERM, B AER R —AJ MR, X
AVFEIHBEE X __getattr_ () 8 __getattribute_ () BREHIXIREER HE Xdir () Kl
EENTJEM.

O
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WERMEARRME __dir_ (), BPRBSZAMREE XH__dict__ J@IERISAR QU
B GiRIFFARZEEN, WRMGAHEN __getattr__ (), IEERATREARHER .

BN air () HLHEIRSAFRZER S RAT AR, B SBR[ R i A 2 ik 4 iR

o MR GRBIBRT G, WA F B SR 2 AR -

o AURXTGURRMEEXTS, WIRUEENRBIEATR, H Hid AR i 2L w .

o B, FIREAENRIBIEATR, ERREMATK, I HBHER MR A B2 E .
R [ B Fe i TR . il

>>> import struct

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

['"__builtins__ ', '_ _name__ ', 'struct']

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

['Struct', '__all_ ', '__builtins__ ', '__cached__', '__doc__', '_ _file_ "',
' __initializing__"', '__loader__', '__name__', '__package__ ',

'_clearcache', 'calcsize', 'error', 'pack', 'pack_into',

'unpack', 'unpack_from']
>>> class Shape:

def _ dir_ (self):

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

Hf: Pohdir () FERNTHETELEREEH, Bl e 2l LR BT E 24 FE A,
A AR R IR S SR 0 A e el — 8ok, & BRI T ot ] BEAE AR R IRAS 2 TR e AR . Bian, 24502
& MJEHF, metaclass [ J@ AL S TELS RY)EK .

divmod (a, b)
TR FEEE) BAENES, P TSR A IR 0] — XS R AR 8. X TR A H SR,
1B HEARZESFHFRN . X TR, 45580 (a // b, a % b) —E MRS, g
(a, a % b), qiliFZ math.floor (a / b) HA[RESH 1 /N, FEEMER T, g * b + a %
b fil a A, R a ¢ bIEE, BEMMFZH b —F, JFH 0 <= abs(a % b) < abs(b) .

enumerate (iterable, start=0)
R NMEEXS G . iterable WUE— T, Blterator, BOLMSCRFERBIN SR . enumerate ()
R A ERERA__next_ () FiEREl—AJcdl, B —MHEME (A sarr 4G, BRAH 0)
FLELE LA iterable FRAFHIE.-

>>> 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')]

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

for elem in sequence:
yield n, elem
n += 1

eval (expression[, globals[, locals] ] )
LSRN, PARTEER globals il locals. globals 552 W@ — A~ locals W] A2 AT ik
LIRUE
expression ZHL2AEH—A Python ik (MFAR LR —NRAFIIR) BRI RAE, IF6E
globals Fl locals “7- By &= Jmy Rl JRy i din 44 25 ). AR globals FMAFAE H A EPA __builtins
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FAREE, W SAEFRAT expression Z B A AL AR AT N B i bui1tins (51 H . XEWE
expression i# 5 HA X R #EbuL 1t 1ns B 5E A TT RIARR HAZ BRIIIR S WAEHE . WA W locals
FHIFLERINE N globals P, QIR FHERMA N, WRAXPATHR S Heval () BHRHR
R globals F1 locals. 1ER:, eval() H1%AG X SMEIFREE T CIRJRFR) % 21 1 22 i A R .«

AR AR R AR AR . TEVR RN el . Bl

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

XA E AT AR PATAE AR SR (Mcompile () GIER) . XFHLT, SERAHEIIER,
AR TFRH . WERHGFIZAS RN mode 5202 'exec' HiLeval () RITMEA None .

PR exec () RBCHFFSIEIITIER]. globals () Mllocals () KA HIR M Y4 FIH 4 RAIA
W, IR AR EAILE S eval () Bexec () R,

TN AS fast . literal_eval (), ZMRELA] AL EPATIE S CFRIFRIB X TR
gl E— %1t FH exec T E%L code_object,

exec (object[, globals[, locals] ] )
AR ECCHFEIASIIAT Python 5. object M@ FAFRBHE DA SR . WRBFFFHR, I2%F
TR ARAT A — 55 Python i) AT (BRIERATEERE D) | WAL 2RSS, &R Bk
1To FEARATIEOL T, BEBATHIARSERN, M2 AR S A (WS T “SUEmA” —37).
R Lid S exec () REMAIEM LR 3CH, nonlocal, yield fll return A AN RE
TERBUE CPASME A . % PR IR [MI{E /& None,

TCIRWFFPE L, AR BE T AT, AR L I E I AT ansR RS T globals, WI'E A7
e AFH CRERRFMMTR), RFHGRIE T2 RARTRAE &, R FE LT globals
Al locals, “BEAM124 M T2 RFURPAS . WAL T locals, WIE T DLRATATILE T4 . i
FETFERLHZS |, globals Fil locals &[] —F M. WIER exec 152N BT G AE R globals Fl locals,
DU B4 [ i A 2R U Ol — R T

MR globals “FHARALE __builtins_ HBH, WPREZEEE AXT N @ builtins FLHFEIE) T
Mo WL, fERRITRIRIB G S exec () 2T, WPAEMERFHCH __builtins_ FHLIHAF]
globals ™4 il T DA AR 2 Py AR A

Bl & — % it F 1 exec T SE code_obiject,

Hff: WHE globals () Mllocals () WA HIREIATIN 4 RFIAMT I, FIe] AR eiEid
Yhexec () WH AR =A% S.

R BRAIAKEOUE, locals (AT AN R Locals () BREHHE—FE: AT E A BN locals
T, WIREAEexec () REGER B FE RSN locals 725 8), & IABHLIE 3 locals F-HiL

filter (function, iterable)
H iterable WAL function IR B EWARLE TR, W @—ASHHIERAS . iterable W] DLE—AN T, —4
T EER AR, Bi— PR, WR function 2 None , NISRIXBER—MHDEE, B iterable
TR PR TTRE SRR
W R, filter (function, iterable) fHYF— A EFFEAZ, 24 function N2 None Y

Bl (item for item in iterable if function(item)); function 42 None HJHHME N
(item for item in iterable if item) .

& Mitertools. filterfalse () [H#, KA function iR 9| false I} A EHL iterable W 762 A #)

U RS B Unix KUK TOATESSREAE . ARG SO BB AT, 08 (R 406 P A it Windows 50 Mac KUK 4047
G
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class float ([x])
A A MBS BT o AR T T R
WRES R FAH, WELAUREE TR FNTAS, TR AARS, ZarAa
G AEAFSA A - ST A . SR PUE NaN (JEEE) . IR
T K FAFER . MRUIHbE, BREEEMEE, WA LTGENE A N5

Sign = "+" | n_mn

infinity = "Infinity" | "inf"

nan = "nan"

numeric_value = floatnumber | infinity | nan

numeric_string [sign] numeric_value

X H, floatnumber j& Python 7% S 8B F A7, £ I floating, FH: R/NFH AT PA, i
fn, “inf”, “Inf”, “INFINITY”. “iINfINity” #30]PAFERIE TS K.

F—Jr M, GRSES R SR, R M EAGMIEE (7 Python I SRS EEVE RN ) WP A 80
W SLSAE Python V7 SR BB A1, W&k OverflowError,

XFF—A-58 Python X4 x, float (x) &4 x.__float__ (). QIR __float_ () KE
SCMPREEE S index ().

WREASES, WRE 0.0 .
i

>>> float ('+1.23")

1.23

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

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

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

>>> float ('-Infinity'")
—-inf

#F KR --- int, float, complex F§R T ¥ KT,

AE 3.6 iR BT AR R RIZR IS S R b T o 4L

16 3.7 UHE I x BE LR AL E S

T 3.8 MR AR __float_ () K@ XWEEREE _ index_ ().

format ( value[, format_spec] )
FF value 5545 °h) format_spec =) “A&X4b” Fow . format_spec WIS T value L)AL, H
R RZHON B R AR S 1 XA RIE 2
BRI format_spec 22— AN, BHEAE S str (value) MRIMEER .
P8 ] format (value, format_spec) < # ¥t i type (value)._ format__ (value,
format_spec) , FrASEBIFH AP E _ format_ () FHIEKFANST M. R EE RN
B Fobject FAH format_spec NN %s, BFH WA format_spec B B A 2 FA4F 5, ) 2> il

K TypeError B,

e 3.4 JRE M XY format_spec N2 F/FEN, object () . _format__ (format_spec) 2fill
K TypeError,

class frozenset ([iterable])
Rl — AN frozenset W4, BRE T IESE iterable T ILE . frozenset B—PNEMZ,
HRIEW R, S frozenset MlELSER - set, frozenset,

ESHNE set, 1ist, tuple fMldict 2%, PAMcollections BiisE TR B AL .

11
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getattr (object, name[, default] )
R Gt A JE I E . name AR FAFEH . MARFAF R 2N Z B2 —, W FHZJEE
ME. BN, getattr(x, 'foobar') 4§[[]T x.foobar. WRIEENEBEANTFAE, HEMET
default {f, WHRFI'E, HENfi&ZAttributeError,

Mg T FAASRIRAG R AELEG N, B TR aRAaEEE (DA TR LT3k iy @)
ARRAEfE getattr () REEE

globals ()
R IR Y R4 AT S R T I. X B MR e (TERRBE T, AN E r s,
M2 B .

hasattr (object, name)
TSR IR DA . AEPRTAFR X R B2 — WA PR, WRIE True, 5 03R[H]
False. (MINBE2WdHH getattr (object, name) HEGHACtributeError S8 KL
B

hash (object)
RENZXT R AE (AR EARIE) . AR ENTEF A TR B R PR e
. AR BT A E S A E (RMEEAIRECRMN, W1 A1 1.0).

W WENZEELI T HEK __hash_ () F¥E, HER, hash () RIEHLERHT PR AR WR W
fi. %S M __hash__ ().

help ( [object] )
EENERIIIRS (R EXPHER) . REELS, MR & RS EEscH
ARG RESRE TR, WP, w28, k. P T R % T
FRER, IEES & LT EIER . WERES 2 MRS, WA Bizot e s B it .
TV ERWIRAE R ES AN R P I TR (), WEAELEMM help () BIBHRERE R Z I
IR EIES . B2 RER, 1§50 A XURAEIESH FAQ 4 H .

RRRBIGE S s 1 € e BRI N A4 251
1 34 R pydoc Mlinspect WA TEAGAIH X4 09844 (7 B i fl—2.

hex (x)
FEREFIEAR DA “OX” SNHII/ NG N A . Q2R x A2 Python int X4, MWAATE L
RMIEEEL __index_ () Kk, 86T

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

MR BRI KRG BUNG S HERIFAFS, HFaREEa o “ox” migk, WnfAE T~
W

>>> ! ' % 255, ''% 255, ! ''% 255

('Oxff', 'f£f', 'FEF')

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

>>> f£'{255:4#x}', £'{255:x}', f£'{255:X}"

('oxff', '"f£f', 'FEF')

W format () FKEHEZAE B
HWESF int () R SHERIFAFER R A A 16 B AL
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TR ARG SR S AR R, W float . hex () Hik.

id (object)
REIXTGRA ARIME” . RN FEMRT G 2k B P A 2 v — B E . AR A
WAESHXNZ TR AMREIRid () 8.

CPython implementation detail: This is the address of the object in memory.
Bl K—/% it F 4 builtins.id, PS4k id.

input ( [prompt])
WERAFAE prompr 522, WAFIHLE AR, REANFIRITA . TR, SRR A T —
17, FHE N ZR/E (T REMIRATRF) JFRE . 243250 EOF i}, Witk EoFError, 4N

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

"Monty Python's Flying Circus"

WRME T readline 3, input () R ERIRIE 22007741 D7 L0 K BE -
gl k—%itEH builtins . input iS4 prompt
TEMINEREAZ IG5 & — 8119 builtins . input/result FfIAFE5R.

class int ([x])
class int (x, base=10)

AR ] — A EEF AT SO AT S xS BN R, SUCEAER G I SRR ] 0. 2R x s X

T _int_ (), int(x) FFBRE x._int_ (). MR x E X T _index_ (), ERFERM x.
_dindex_ (). TR xEXT __trunc__ (), BRRM x.__trunc__ (). PR, R
BES:INE

W x RNEET, BEA base ZEL, x WAHRTFRFH . bytes, Rl base iy FEFHE
Wbytearray Sl SICFHIMILAE + 80 - (PRIANEEEEH), BiEAE T —DiEHh n
PR 0 8 n-1 9%k, Ha %)z (a2 2 ) 38 10 £ 35, BRIAK) base 2 10, FeiFii il
0. 2-36, 2. 8. 16 HEHIECF AT AFEM L S H 0b/0B . 00/00 . 0x/0X HiZiskEFm. dhlh 0 %
GRS T RO R RE, sargiRaZ 2. 8. 10, 16 i+ —4~. FrPA int (' 010",
0) IR, Hint (*010') Al int ('010', 8) BHTEM.

BHRBE FS R F £ A - ing, float, complex

TE 3.4 CHE L Q5 base AN/ int WISEHBI, {H base X4 base.__index_ F¥E, WSREMZN
EARIRBGH HIE . PARTRIIRAE ] base.__int_ |fiifN/& base.__index_ .

TE 3.6 JRUHE B F5mT AGE H TR R 2R A0S SO B A T4 4
TE 3.7 MUCHE B x BE HLREAE I BB HL.
TE 3.8 JREM: i __dint_ () REXMEEZE _ index_ ().

isinstance (object, classinfo)
WER AL object 2 Z 4L classinfo (LB @ H (B E. [AHEEUE #0) T-2RMGR ] True. 412 object
RNREERBNNS, BT B2k E False. WIR classinfo 2B G Itdl (B b HA 2T
BBIHA )T ), AN object J& HHMEAT— N RAUAYSLBIEIR W] True. AR classinfo BEA 2
R, WARERTTHB SR TTHR T, MRFE & TypeError 7.

issubclass (class, classinfo)
N5 class 52 classinfo [¥) (B3 A3 E0E D) FIRWERE] True, RESWIIEE B B2, classinfo
WPLR MR TCH, TEMIFLLT classinfo WA BRI A . FERALME ST, ZRRFS]

K TypeError B,

iter (object[, sentinel ] )
IRl —Aiterator 35, MRIERGAIER _ANLS, F—DLESMBREEIEE AR, WREASE
TS, object WIESCHERERRIMNY (B __iter__ () H¥E) BUEEGRIG, B E S ML
(F _getitem__ () Jrk, HEFSHM 0 FFlR) . AEREARSHRX ML, Kk TypeError.
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WA S K S sentinel, B4, object WhFS & ] PH IR G X AIG 0L T AR BAY AR R, BRIR
%ﬁﬁmbmgﬂxgiwﬁ%ﬁ%AT%iﬁﬂﬁmwwﬁm%@@%%%%mﬂdmﬁ
K StopIteration, 75N VEHH4EH .

HiESHERE R,

Writer () M BRI N 2 — 2 MBS . BIan, A BE bR SO s B i B
R, BERBR TR AR RE:

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)
NG K (EEAD). 5B TTDAIFA] (4 string. bytes. tuple. list 3% range %) 454 (41
dictionary. set BY frozen set Z¢).

CPython implementation detail: len X T KT sys.maxsize (UK EMllrange (2 ** 100) &5]
ZiOverflowErroro

class list( [1terable] )

ERGAR KR, 1ist P B2 —Rhal 2P0 2RA, FAEIE S 7)1 M 20 K2 list, uple,

range.

locals ()
T AR [F] 7R 2 B AR AT S R ) M, AE RIS AN 2 R A R Tocals () BPRFR
mH AR, HEEERRZES L, locals () Mlglobals () f&lR—FH,

TR AT TR NAS s EOR S SN AR RS G T Y SR A Bl el AL R

map (function, iterable, ...)
IR [B]—ANKF function [T iterable H4g— 5 -y A5 SR B AR . QIRAE A T HUIMNY iterable Z
L, function W SZA R AN B LS T M W E R AT R 5. 244 24 H]
ARG, S A Al A AN AR M BEAS R ARG R . X T R A C &2 S H0td g

W, iE&Hitertools.starmap ().

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

max (argl, arg2, *args[, key] )
R E AT R R RHIICER, 8GR A~ A ESES iR .
ARG T — MBS, Bt dESSierable, SRITATERXTR P ERIYTCR; IR T
LA EIAE SR, MR R KR E S
AWM AR R TFHLS . key KSIEEHTFREMWSE, Wl 1ist . sort () 1.
default 222 4 IENX G N IR I HE. AR ADEAXGONZS, I HBA 4 default | T2

K ValueError,

MARAZ A& KITE, WM R B & B — A4 . X MR E T
H U sorted(iterable, key=keyfunc, reverse=True) [0] Ml heapq.nlargest (1,
iterable, key=keyfunc) {#£—%.
3.4 FriIfE: keyword-only 552 default .
T 3.8 MU key W] PASA None,

class memoryview (object)

Rl g E LSRN NIRRT SR A REER, SN G

min (iterable, *[ key, default])
min (argl, arg2, *args[, key] )
R AT E AR G i/ MR IC R, B R IBIAS & A LSS s/ NP

R HBRAE T A E S, B iterable, 3R [BI]ERNT G PR/ MY ICE s TISRRAE TS K&
DAL E S8, WK el N E S5
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AAFE LR REEFR LS. key LS EHITFREANSE, &4 1ist.sort () 1.
default 55252 M AT XS G R BIPE. WERATEAXS SR, H HIRA S defaulr , ) 2% fil
K ValueError,

LIS S I A S 34 N -~ | I A G S 1 B g e 1 IR o 1 = N - Sl | 5 2
T A ﬂl] sorted(iterable, key=keyfunc) [0] Fl heapg.nsmallest (1, iterable,
key=keyfunc) {##F—3.

3.4 FiiRINfE: keyword-only S22 default .
T 3.8 lRFE I key TJPACH None.,

next (itemtor[, default] )
W W dterator W)__next__ () FHERETF—PICR. WERENRIRFES, WERFELER default,
R BANENf % StopTteration,

class object
Rl FHER RS . object @raden3EdE. B RA A Python JESLBi i k. X
ANERECR AT S

EfR: hTobject YA __dict_, WITCIRAHE RIS object BISLH,

oct (x)
R ANBEFILA S — A RIR “00” B NZERIFAFH . 85002 G¥EM Python ik, AR x R
5& Python [jint X4, MREFEE L __index_ () FiEREI—HEE, —LLf)+:

>>> oct (8)
'0010"

>>> oct (-50)
'-0070"

WSRO A \BER A7, FF AT e “00” B4k, WIWT AR 594

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

('0o012"', '12")

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

>>> f'{10:40}', £'{10:0}"'

('0o12', '12")

FW format () FEHEZAE B

open (file, mode="r’, buffering=-1, encoding=None, errors=None, newline=None, closefd=True,
opener=None)
FTTFF file F-3 101 1 file object . BNRIZSCAFABERAT I, M5k 0sError, 1#§Z: [ tut-files FREUL
BRI B 22 TR 11

file Jg—"path-like object, FTRFFEATIFHISCIFRYBEAR (XS BRARECE 210 TAE H I %42 |
WA DA B SR AR B SR AT . (W2 SCPHIRAF, ERBEH IR VO X4 5% Ml
KM, BRAE closefd #5 ) False )

mode & — PR IEFAFER, AT @I 0. BAER "o, XEERE T AR
I IE . Haw h: BA 'w' (BIC2FEr ) ;s Heeteala < 5 Bm
5 ra' (£ —% Unix R L, TLIRMHI0 SCHIREHEAT ANLE, PR 5 A< 38 3 S
KEB) o FESCAB, W encoding B 155E, WIRIET-& Ko E M A mIG: M locale.
getpreferredencoding (False) JARUARMAG . (BSHUAIS AJRLGTAT, W6 H i
K AREFGE encoding.) W FIHIHAA
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4t
m

B (BOA)

HA, IS

HrEtEEIE, RSP EATAEN R K
G, MRS WA R B
T IEEN

RS ECNN)

TP HTEH (S SA)

+|t|o|y x| |n

BB o GTIFITRROOR, 5wt [0, B8 1wt 5 rwrb ' SHTIF IR
o BGU e 5 eebt ST RIS

IEAIFE R TR, Python X3 “#E AN SCA VO, DA RIBERITHF A SCAF (BL3E mode S8
) "o ) REINE bytes M5, NHATEMMIL, XA BOATLT, 805 1E mode
SHPEE ) B, SUFNEIRED N st HEMRER encoding  (WIREE) B G-
3 BRVAR 187 G B AR A

HANE VI — MBS TFAF U, ST RCARFERAETCR, I C . 2SR
A R Fluniversal newlines, XAE Python 3.0 F R BRIATH . 352 Wnewline TEZH0 SR T 8
LA

Pfit: Python ARl T EH A1 B EH0 SCA S PHIR s AT AL S8 Python A 52, RIL ST
Fx

buffering 2 — TR REET, T BCE RN . 1k 0 LAY B0k M) ([ Fe v dE — R
), VTGt (AESCAREUR A ), I H > 1 BPBEEATE R [ € K/ BRGE IR/ (DA
TFATCHELL) o WERBA LR buffering ZHr, WIFRIA G vh Sfems i TAET7 X0 F

o HEHISCUE AR RN A T s B e R RO SRR G DX RN, il 2 R
I “Hek/N Biffiflio. DEFAULT BUFFER_SIZE. fEVFZ RS, Srh KK @ H N
4096 By 8192 =75,

o “IHA? AN (isatty () I&W] True B3CHF) MHATSM . HALSCAR SO ik 5k
W FH T Al S

encoding & 1 T RS 5 G S SCUF I SRS I A4 R . 3K VA% HAE SCABEUR 6 o BRI gt 2 48 -1
&1 (A& locale.getpreferredencoding () IR[EMA{E), {HB] DA FI{F{T Python 73 fjrext
encoding o A KIFFMHGIBINE, Wi Hcodecs Wilk.,

errors & —NNERFAFEE SR, T35 2 WA Ab PR gm i AT AR IS AR 15 - XN REAE BRI A
Al DA B PR AR A EAR T (PIAE4S R4 2 5% ), [HEMH codecs. register_error ()
AT A B R A R PR A R . ARt PR g

o WMRFAEIDEER, "strict' 5| kValueError 8. BRIAME None BB M HIZUER
* 'ignore' ZWEHNIR. HIEE, AR EES SEEWE LK.
e 'replace' &¥FARC (BN "2 ) BABEEIRBIEIHLT .

* 'surrogateescape' FHEALMANIEH T I R U+DC80 % U+DCFF i [l Y K 7
RISAL. HFEH ABHRIN I surrogateescape fATRAMBIATANI X LEER AU (07 S B [] 2]
AT 775 X3 T AR BERAT R g i =X SO

o HATEHASCIF A SR ' xmlcharrefreplace ' S A SCRA PR A Y XML

TG &#nnn; .
* 'backslashreplace' Jf| Python [ )% L7 5 ks =R R i 2 -
* 'namereplace' (WHTEHRBEI SCHE) U \N{. . .} B UF TR SRR F4F

newline 52 flluniversal newlines FER AR (BOGER T XAM#ER) . B PAE None, '', "\n',
"\r' A '\r\n'. EHILIEREM:
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o MU P BEBGR AR, A12R newline 2y None, WJE ALl I HATHE . AT BIATRIDARA "\n ",
et EC\r\n' G5, XEATHENIEA  \n' FEIREIEIEZH AERER T, R
AR, BATE AR 25 8 5 AR e . AR e B AR A AR, W AT
TR AL, FT AT RRFIR 0 45 AR B 2

o R H SRS, W newline Ay None, WIE ARMEA] ' \n' FRFERRHL N RGBT
f4¥o0s. linesep, W newline =2 ' ' B '\n', NWIAHITEIZE. R newline 2] HAth &
VRE, B AREM " \n' FERPRIE N 25 E M ERF

R closefd 72 False Jf HEG M T SCHATFINAS & X2, A2 S0/ R AR, G2 SO RS
PR TIRIRAS . SR At SC- 44 W) closefd Wik True (BRIME), BNED| KEEHR,

A DA o (338 5 38 FH (1) opener S 52 SUF iR . ARG (1 I B4 (file, flags ) YA opener
RSP G BT SCPEER . opener iASUR [l AMTFFHI SRR (105 . open as opener
i} 5 %33 None [RCRAHE ) .

AN SRR T T 4k R ed
NHERRBIEH os . open () REHIdir_fd BTES, WA ERH 59 AT BB ARFT I SCH:

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

>>> with open('spamspam.txt', 'w', opener=opener) as f:
print ('This will be written to somedir/spamspam.txt', file=f)

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

open () PRELITRIE ) file object ZEBIEHLT By IR . Y H open () PACABI ("w', "'r', Twt ',
"rt ' &) IR, B¥RElio. Text TOBase (Fiflli2io. Text IOWrapper) —AT25, 4
il FH 22 b A — E AT SO, IR IR 2E 2 io. Buf feredIOBase f—A~T2., HikpyE L
Hefp: R s, BRRIEl Lo, Buf feredrReader; FEH A HEHIFIB N EHAR
LT, B¥iREio.Bufferediriter, ME/EHEAT, B¥iRElio.BufferedRandom, 4
SHH Gy, Wk EFEIRT, Blio.RawIOBase —A~F3Fio.FileIO,

WS RSO e, flilfileinput, io (BB T open()). os. os.path, tempfile
Mshutil,

5| k—~% 1t FE 1 open AT SEL file, mode, flags.,
mode 5 flags ZEAT DATEIFUA T T 64 B6Ath_E ol il % idt
T 3.3 I
* HIN'T opener 2%
CHIINT e Bt
o R A I0Error, MAEROSError R4 .
o AURSCAFEAAE RN THFE AR (1= ), BERMAFileExistsError,

TE 3.4 WU R
o SCUFPRAESE IR

Deprecated since version 3.4, will be removed in version 3.10: 'U' &=,
¥E 3.5 iE L

o WEARRG R W, (BG5S O RA AR, MRBOIESEIXRLTHA,
MARf A InterruptedError 54 (JEFEFEN PEP 475),

o BT '"namereplace’ £H{RACPERE T,

TE 3.6 MU R
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o PINNFSEIL T 0s. PathLike W&,

* 7 Windows I, FTH M EH G R IXRHR ] io. RawIOBase (T3, A Zio.
FileIO,

ord (c)

X} 278 B~ Unicode FAFI 4T H:, IR 814t 22 Unicode 5 i (368, Bl ord (*a') & o] %L
97, ord('€") (KUULHFS) iR 8364 . Xidchr () MK,

pow (base, exp[, mod ])

IR 8] base ) exp IKE; W mod TEAE, NWIR B base 11 exp Xt mod B4 (I pow (base, exp)
% mod HEA) . BSEIER pow (base, exp) FMTIITIZHSF: base**exp.

SR RABAEI . W TR R BAERCEER, WRE R X S Az S 1) S 2 5 i e e AL
X int BAER, GUREASBRAEBMIFERRE GREES), BRIESE —ASECOVNIE; TEXF
ORI SRR YOO 7 R BT F SR . filin, 10++2 3R [0 100, {H 10**-2 3%
M 0.01.

T int BEAERL base Fl exp, WL H mod , W) mod Wh75 KA H mod WA 2 . QIR 45 H
mod - H. exp FUE, W base Wo/AIXT T mod RNAT [ . FEXFHIE LR, ¥223& 0] pow (inv_base,
—exp, mod), Ht inv_base K base WEIECT mod B4 .

N T2 38 RYEIET 97 Hia:

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

>>> 23 * 38 % 97 == 1
True

E/i‘;& FCEE R X int 4%, =S80EAN) pow BUEALVFEE —ASHONTUE, RIWT RATHE 14
A%

1E 3.8 BUHH: AR TS ZH A S SR

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

FF objects $TEN 2| file $5 & W SCANGL, VA sep 3 FRFHFFER NN L end. sep, end, file F1 flush WIRAFAE,
BT PAREFSEINTE GG H .

I AR R ESEER WA RS, MG RIIT T scr () —FF, IFSWBAR, PA sep HAE
KB L end. sep Fl end ERLH R FA5E; EATHEAT LK None, X EWRE M H ERIAME. WRES
%W objects, Wprint () ¥ B A end.

file ZH A2 —AHA write (string) HFEMIS; WRSHORNFAES N None, WK fi
M sys.stdout. HTEITHHSHSPHI A SCARFEFFH, Hitkprint () ANEEHT 3B
RSO S . JFF X seRt g, Wik file.write(...).

iR IATE R VET file, (HALR flush KEEFBHCOVEME, WA PERHIRH -
T 3.3 WOEEC: JINT flush KT ZHL

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

i [A] property J& .

feet JeRIPUB MM REL . foer 2T BRI KL fdel J2 T MERIEMEER R £ - H. doc
SNBSS R BV SR AR

— L A T TR E x:

class C:
def _ init_ (self):
self._x = None

def getx(self):
return self._x

def setx(self, wvalue):

Q)
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self._x = value

def delx(self):
del self._x

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

WMH c 2 CHSERH], o.x B getter, c.x = value ¥fUHH setter, del c.x ¥ deleter,

WG, doc KR i% property JEVER) U FAFEf o 75 Wi property K545 DI fger 1 SRS AFHR (A1
RAFAE) o XM property () fEAdecorator FeBE HEEHRHIL B IE T DARZR 2 HuS B

class Parrot:
def _ init_ (self):
self._voltage = 100000

@property

def voltage(self):
"""Get the current voltage."""
return self._voltage

PAL @property BMigh & voltage () HEFAL —A-EA M AR i3 E MR getter”, If
- voltage 1) SCRYFAFER X B~ Get the current voltage.”

FALBRIEXT R A getter, setter AN deleter Jiik, EATH MM E R QU@L B IER)
BIAS, FHRFAH BB ] ek R0 A I R A B S X i I — 01 1R AR

class C:
def _ init_ (self):
self._x = None

@property

def x(self):
"""I'm the 'x' property."""
return self._x

@x.setter
def x(self, wvalue):
self._x = value

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

LIRSS AP Foe 2 e TR BRI R A AR R SR AT R 9 4 Bk (AR
H %o )

AR [0 AR AL SR X G AR A SIS AR S BT Y JE 1 £get, fset Fll £del.
AE 3.5 BCE 0 FFAE R X R A SO A7 H3 A2 il Y

class range (siop)

class range (start, stop[, step])
BIRERR N EEL, Hrange SFr B —MAAERFINIEA, W range 37 % 5771 %7 - list,
tuple, range WP SCRYTEEA o

repr (object)
R LA — AR B AT IR e AR o XTI 2 RB0R UL, %R B SR ] 1 45 HR R
25PN GL I eval () BIETA IR R AAMEINE, EHAAER FRRERXS2—METE
PGS P FAFER, SRR R A PR 5 AR R A PR A I AE R . SR DA
X __repr_ () JrEERAEHIMLRECH T B SLE R ] N2 .
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reversed (seq)

1R B —A™ B [m) Witerator . seq WhilE— B __reversed__ () FIERIN S B HE 2 X FRZF 5 1
W (HAM 0 FHARI BB SHIY) __len_ () H¥EM __getitem_ () H¥E).

round (number[, ndigits] )

IR [1] number &5 N B/ INEUSS ndigits SRS BERIE . Q1R ndigins 94 REECH None, 3R [l Bz i A
[EUOELS 8

XT3 Feround () WNEIAL, HEE ABRBGEN 10 117 ndigits WRIREG IR SR
BOrBE RS, MEFMEE (F L, round (0.5) fil round (-0.5) ¥J2k 0 1fif round (1.5) K 2).
A EEEAE R W VA 800 ndigits QGEEL. FEE0. W1 ndigits B8 W None TR [HIEKFH
R, TNGRBME S number HZERUA [F .

ST —f% ¥ Python X}%: number, round }ZFE45 number._ _round_ .

T XNF BT round () AT N ATRES A NV B, round(2.675, 2) ¥4 2.67
AR 2. 68, XATRBIFHIR: X—ZA 2 H TR H/ NI FEABELAIT
HORHaHIFoR . 5517 tutfp-issues TR HZEH..

class set ( [iterable] )

RN set X5, AR M iterable SREUTCE . set B PWEHER, HEFset
IR L KA —— set, frozenset FREXIE T XA SCHY

HrHMEMWMESENENW frozenset, 1ist, tuple fildict 25, PAMcollections fHik,

setattr (object, name, value)

MR Sogetattr () AX .. HSEN—DXE ., —ADNFRFRM—MERE. FArREe—1
WA EEECE R EE. RS RHERSG ZEE, HEXNR AVFXFEEE. G, setattr (x,
'foobar', 123) ZT x.foobar = 123,

i BT ARG KAELERFEN, HITFIREEA B (A FRIZIT L8 )
HRROAES ] setattr () RiIXEE .

class slice (stop)
class slice (start, stop[, step])

k[ —AFRH range (start, stop, step) P8 ERG|EEMslice X154, Er start Fl step Z5%
ERINHK None . VI WEEAMNEREX Y SEE (SOLENME) 19 2 38di @ start, stop fil
step. ENTEAHMAEATIGE: AN T8 NumPy DL AW =49 RUrEH . YA x5
MY REGNEE K. I alstart:stop:step] B a[start:stop, il. S
fitertools.islice () T fRREEALRH—FPRACHA

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

W iterable IR Bl — B I C HERF 91 2
HAMA LS, BTG E N KBTS

key 5 € WA A SR AL, T M iterable (454> J0R AR IBUN T UL B (B AN key=str.
lower). ERIA{HY None (HIEZMWKILH).

reverse F—NAG/RME . WIARBH True, MAEANFNFRITE G4 7 LRI THET .
ffi[f] functools.cmp_to_key () ¥ERM cmp BREEEW N key BRI

WEMsorted () BtRRRUER . AR —HEP A PRAN S 2038 HORE S R S5 14 70 3R A I ot
MIAFRER — AT AT ZEHR (BIISEHm] . F g ) o

B XHE R FIAE EHE R 2R, 1255 sortinghowto .

@staticmethod

RN STk
SHEA NSNS BE A ETNRE, WHENILEE
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class C:
@staticmethod
def f(argl, arg2, ...): ...

@staticmethod XFEMTERIR N R I decorator -- 1527 function,
ST YRR AT DATEZE AT (5040 C. £ () AT RATESE B F 3T (Bt c O . £0).

Python H[¥ RS ¥4 Java B C ++ FIERS LRl RS classmethod (), HTAIEE
FH A 1 PR AR A

G B ias—FE, WA IR B staticmethod , FHXJHZERPATIEHEAE. 0
AL EEE LR TR RS | B0 B A il B S i SC Bl ik . R seg e,
BB

class C:
builtin_open = staticmethod (open)

TR 2 A REFSTHEREE, S5 types .

class str (object=")
class str (object=b", encoding=utf-8’, errors=strict’)
R —Ast - AH] object . HRFEMFE, HSMstr () .
str RWE TP Hicass . BEZRTFAHPMFEEER LAT 2 X2 —sir,
sum (iterable, /, start=0)
M start F¥UG B Ze 0% iterable FXURFNFF IR 0] EAHE . iterable ()Y A%, T start {E A 7o
VPR
X BE B R Ul , fEfEsum () BEFE R PFEFAR TN EGERIT XA .

join(sequence) ., ZLPAY JEKGEEXTIE S AEHKM, WS Hmath. fsum() . EPHE—RF| %
X%, HEEMHitertools.chain(),

e 3.8 BUEHL: start JEZ ] 1] Kbt 7 SHOLRITE -

super ( [type[, Object-or—type] ] )
RIS, BRI 464 type INACRBULBIE . SO0 T U5 A AR 28 Tl S 21 4k
HRITEARA
object-or-type T & T-38 & method resolution order, ¥8Z4:M type Z JGHIZETFE .

ZEBI SR, AR object-or-type 1Y)__mro__ D -> B —> C -> A —> object HH H. type HI{EH N
B, Msuper() ¥&W2K C -> A —> object.

object-or-type {f]__mro__ JEYEHI T getattr () Msuper () PratfE I BT R R . #%
JEPE RN, W] LATEAT TR AR = G 25 ) B P ST AR B 22

WEARERESE A28, MBI PERENZZE R EN. WRE ADASH %, W
isinstance (obj, type) WAUCHEAH. WIHRE —NSECH B, W issubclass (type2,
type) MAUHEME (& THETE).

super AWML G FEBAT AR IZHEER T, super AT FIRT] IS 06 B A 52 B
T AAK, AT AR S 2 e . AR A5 HAR AR TE 5 A super B IAARHAIML

5 AN BB AES ST IR T SRR MEZ oK . LTI Python IRy il AL TS g 1
T SO O ITE S 2 b XEHSCBL SR MO RE, R 2 BB R i) 5
e TR B R EORXAE R TR U N R RV 284 (B AT 0 A s A7t
ﬁﬁigi’i) PR APy B0 SR RS R SRR, SR R R ik AW ] RE AR AE IS AT I Z R R Y
SLBE) .

XA ERASFBI, Hi2 f R R R X R RY:

class C(B):
def method(self, arg):

CNgkzs)
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super () .method (arqg) # This does the same thing as:
# super (C, self).method(arg)

BT OIEAERZ A, super () WA TIRIEE . —AFTRERY B 37 & A8 B 9k b il
iEEE

W B super () 2 AE R 5 0m 8 M 2 3R 00 40 5 i FE i —FB 4 RSB, AN super () .
__getitem__ (name). EMF|X— 2@ dLMEHCH __getattribute_ () F¥k, XFE
WLAE AR T B 7 4 =2, I B ME S AR . XV HL, super () #Ef% super () [name]
TR FH ) AR AT A T e s s U A S

WEERRE, BT EANSEIILKLAIN, super () HARTAETTENTMEA . HASEE K
e SEOT T AT . BASEEIENGE I TI802 CAHR, RS T AL 2
A2 AIE RS 2R 2 i A2, bR By YA 1A 24 i 1

XA KA super () RAMTBATMERRI ST, #S 5 (61 super() HIFEH o

class tuple ( [iterable] )
BEIRYAR RS, Heuple Shr ER—DAFERFINIRE, S0WAELM 575 K72 - list, uple,
range H SO -

class type (object)

class type (name, bases, dict, **kwds)
BAN—ASHL, IR object (AL, RIEMEZE—A> type X%, HH HSobject. _class__ Jifiik
MmO e EICT
HERHET £ instance () WERBORKIA QIO e 2518 THMNL.
BANZASHIS, RIE—ASH type X4, IXTEAT FJ2 class AN —MBSTE, name “F4F
FEIRZ IS name_ J@ME; bases BT HIIFSMN__bases_ JEME; W AN L
WINITA R L E S object. . dict FHAZEFERWEBERM HEE L EFERN__dict_ &
PEZ BT BE g dE DI . RIS E R B R R € yoe X4

>>> class X:
a =1

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

FESR LN T,
BARA =S HIE ) T2 S L R A 24 ) e 2L GEF N __init_subclass_ (),
YT L R HEF (T metaclass) W4T R .
Y455 class-customization .,
TE 3.6 UE I type MFRUPRER type. __new_, FEAFRMH—MSEMIE LR
FHRA,

vars ([object] )
RS, 28, SEFISTTEERAE  dice JBMERXNEE__dict_ J@tk.
BRI FERRT R AR dict_ J@ks (B2, HEXNRH__dict_ J@MEnTREs
BENRRHE A (Fn, Eefifltypes. MappingProxyType HeBj 1k EH# H#H 74 ) .
N BHE, vars () AT Il locals (). iHHRE, locals FHLATF2BGEAEH , X locals
UL TR 0 A
WREET M EMEERA__dict_ J@M (Fln, BEFMEHNRENT __slots__ @)
W5k TypeError 4.

zip ( *iterables)
B RE TR BEDNERX S PR TT R L.
R A TCHR B, HPEE i TSk AN SEUF A ST E R R5E i AMTE. M4
Fri AT IE AT S P S — DR, EARPRHE k. 4 A T ERX RS H ], B
PR [l —A- BT AR . A SET, ERRR b AT EARER . ST
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def zip(*iterables):
# zip('ABCD', 'xy') —--> AxXx By
sentinel = object ()
iterators = [iter(it) for it in iterables]
while iterators:
result = []
for it in iterators:
elem = next (it, sentinel)
if elem is sentinel:
return
result.append (elem)
yield tuple (result)

PR PRUE P IR S 4 M AE B A R BeRAE . ST PAET zip (* [iter (s) ] *n) XFEAYIG
IR — RN ERE RN K E N n 0. XIGFEE BAAIENL n Ik, PAEREA 5 H o4l
HAS n WA HZERESIEER . B 1E SR B AR KR n i8R

AR R DR ERIT R AR RAVCECAER, Wzip () S HKEAHER AR . a1
IR ER ESL, MWk itertools.zip_longest ().

zip () 5 * BEAAE G AT AR — 512

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

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

>>> zipped = zip(x, V)

>>> list (zipped)

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

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

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

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

HfR: Himportlib. import_module () AN, iX4&—/>H % Python 4afe i RTEEH EIM =9

SR A 22 import AR o BT AR GlId S Abui 1t ins BEBOFIRMES builtins.
1mport_) PATEME T import EAJIE X, Hi2 SEBUREBOXREL, RS AR T (B0

PEP 302) il 7 25 5y LB AR B AR, HF H RS SEUCIS 8, Fr 2 S & 5B E i i i 2

BAASE P, AR EI E M import_ () MIN%M importlib. import_module ().

LR A name FEH, AT BEME I 25 7E 1) globals Fl locals A QARAE ALY LR SO AR ISE44 7
fromlist 5 i1y RZMHI name 8 E AR AT R BT RURIG AR Al SEILE & AT locals
SR, AL globals ZHCRHE import IHAA LTI,

level 31 7€ /2 T AEXTIR AN FA . 0 (BRIMED BRE LAATLRXT A o level Ny IEBAEZRAN T
BB __impore_ () BIHR, FFEHERIICHRZE (FHES L PEP 328),

2 name “F B IIEA N package .module i}, HF R R REZHGE (FE— S5 2004
FR), T RZDA name 2 Wk, (2, M4 TAESH fromlist Z80F, WIHER B PA name 644
AR

B, tEh) import spam HYZEARF N5 AT A AR A 73585

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

1/4) import spam.ham YRR LA IR

’spam = __import__ ('spam.ham', globals (), locals(), [], 0)
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HHERAEX R impore () AR TZEIERE), HoyX 2 import IR E BIFFE
ARRHIR G o

H—, iE4) from spam.ham import eggs, sausage as saus Z5HE¥ERH

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

X, spam.ham Bkl import () &M, BRI IR PR BOFIRES E
{ERSINAIER

R AR 2 IR AL (WTREFE ), WM importlib. import_module ()
AE 3.3 MUE P level IEATESZHR 50 (BUAEHRBHCH 0).,
TE 3.9 UM S H TS50 -E ok -1 i), 4548 PYTHONCASEOK BUFERF 4 Z 0%
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CHAPTER 3

>
[
3k
il

HOEMEEAETNEMSSH T . BEfile:
False

bool KMMERME. % False MILZIANENH ST K SyntaxError,

True

bool KRAMHEAH. % True WMERIFEMIH 5Kk SyntaxError,

None
NoneType KA ME—{H. None &8 I TFRRG/ME, 4 EHERINSECRAZ B4 KA. 45 None
R IEERIF 25| Kk sSyntaxError,

NotImplemented
MWHIBERRTYE (0 _eq (), 1t (), _add__(), _rsub__ () %) ¥R [l {8k
i, AT EREERA X MR se i Wnl it BN H s 8RR F % (0 __imul_ (),

__dand__ () &) T REFERH MR R . EA N1 R (R A

TR 24 T dEH (BEH) Jy kiR ] “NotImplemented“H}, ffRERRRF 22500 ) —Fh 28 (s HiAth
—SERVRIRAE, BURTIESAT) R AR T 220k 1] “Notlmplemented®, A RERSF
FIRGE L) . A ERIR MY “NotImplemented k-5 His T4 4 15 1 JE 503 1] 1] Python AUHS Y
“NotImplemented*“{f .

S W T AEF A

i NotImplementedError il Not Implemented ANA[ HH, BIME BTG FRAN .
A xR B E S, S Not ImplementedError,

TE 3.9 BUHE M AE A SRR MRS Not Implemented EFFH . BT HuiSwifiiss B, |
KRBt & i Deprecat ionWarning. BXHEARFR Python lRASH5| & TypeError,

Ellipsis
WSS L7 M RRRE RS e LA SRR AR R R RS S A .
__debug__

N4 Python %45 DA -0 3T H 8, WLHE B NEM. HiES I assert 41,

25
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Hiff: AR K None, False, True Ml __ debug__ JLEEHIRME (MELENT, EMEREMEL, F5
K syntaxError ), FFPNENTAIAMHA AR “EIEH” HE

3.1 f site ERBRMBYEE

site B (TR HEA, RIEG I - arATukl) LR E N E f 2 2S00 e
ZHIERELS shell IRA I, I HARAERE P i -

quit (code=None)

exit (code=None)
SATAIERTGI, SATEIH— &6, B4 “Use quit() or Crl-D (ie. EOF) to exit”, 48l Jx1 4
BF, KR E iR RS EE| ksystemExit,

copyright

credits
FTE BT FH AR5 50 5 T B OB B A2 1 SO

license

LATEILXT G, SATEIH —ZRIHEL “Type license() to see the full license text”, 4if F BLXF 5L, Hf
PASF SO R Se BV ANHIESCA (BRI R — 7).«
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cHAPTER 4

PATR Rl TR rh A B AR S
FENERBAET . T, B 2. SLBIFIRE.

e AR AAN . EATHATEM. s EHEEL S AR ER R T, FERR R E R, 4
KA 2 0] Z T 4L S5 5 B il /23R 5] None.

B Z Z IR QR S R, Sk BRI X RA] ALCBOR A A . K2R (e, DARRE
B rapep (M repr () BREEIEAZRM st r () BED .. H— P REUR XN Gliprine () %
B B b 14

4.1 ZiE{EEN

%gxﬁ%ﬁﬁﬂ%ﬁﬁﬁiﬁﬁﬂ%ﬁ?ﬂh PASEAE 1 £ B0 while RN AAFEUR RN T SCRNd A s S n B AL
> ;i P

—AXGAEBAN ORI PN B, B 43 G I B2 ST __pool () FriAHIR
M False 8@ X T __len_ () JEHIREIE RGBS 720 A BRI N EXT 5

o WliE CHBME ) H & None fll False.
o [T KRR 0,0.0, 09, Decimal (0), Fraction (0, 1)
o SHFFIMEZTILE: T, (), [1, {}, set (), range (0)

7 ARAE S R BT A B R AUE 2R 1] 0 8K False MEOMRME, 1 8 True fENEME, BRARTIATIL
B, (EZHISN: HREBH or Ml and BUZR I P — M AERL)

U 25X SO Ty VR B AAME B TT 5% Python 2% 45 (customization).

27



The Python Library Reference, %47 3.9.6

4.2 F/RisH --- and, or, not

XLJE TR, IR TP HES:

B8 &R R
X Or y if x is false, then y, else x (D
x and vy | if x is false, then x, else y 2)
not x if x is false, then True, else False | (3)

MR
(1) SERAIHESRT, RS S HO BN 4 245 A B HOR(E.
() ERAFHIESRT, RIS — S EOVE N A A5 A BHOR(E.

(3) not MR LA /RIBIFFIR, B not a == b 2PMFEH not (a == b) Ml a == not
b 5| FIRIRH R,

4.3 b8

1. Python WA \FHHLEGZEAT . EMMILEPME (A ZRBER RS E) . HEGEE T DMERE S IE;
B, x <y <= 2T x <y and y <= z, PHERHARZLAAET y RPORE—K (ELERFE
DR x <y SR IRER 2 #ASBORME) -

WAL B T HRE T

R 3

< T

= IS

> KT

> KTa5T
— 5T

= ET

is BETA

Ls not | 7UEMN SRR

BEANFE RO RGN, REZRBT R AT S LR . == SRR E X, (HXF R 528
(Bilfm, %), BT is . Hith <. <=, > M >= BEIEA Z LT E L. B, 4S5
S —HEEE, BN TypeError 3.

HAG AN FAR R SR SE 0 L b Tl A, RAERENL T __eq () HiE.

— AR BE 5 A R 28 Bl He S 1 s A S o R AT HEY, R ARIZ R E LT R 2, B
1t (),_le_ (,_gt_ () PAFK_ge_ () (MURRESLIE IR L PR #fE, @R
A _ 1t () Ml __eq () BARAT).

is fil is not BHEMFILEEHE L I H BN AN A BRI A S5 K77

AP EA AL ERAIZHE in flnot in, EflWierable S8BT __contains__ () J7¥kH
REUP ]
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4.4 IR --- int, float, complex

FHE =R BT 2R AL 8, F S 3OM B 4. BbAh, fHMER TREN 2R3, BEEA LR
K. FABEEE M C i double SRS A RARMARFE4T IrENLAR L% SUEOR RS BE A P
TR Esys. float_info WHEF . A ESLHMMELR, 20 A—MFABFRR. EN—1E
Bz PEEBOX PN, W z.real Ml z.imag. (BRUEZEES MBI SRR, NFR R AT
W fractions.Fraction VAKVAR P8 Sk BEFR I S decimal . Decimal, )

B e AU I E S N B RS B BT S R . RN R IEE (BTN A
BEGIFI ZHERIR0) A B A S/ MU SRS BT IR T EME 2 A BOF R ERT AR R
kv E o AR (SRR, VRAT DAL S R R A O N R A5 B B S A
BRI EL

Python 524 X RHRAEH: U— N IcBEARBEFHRAEECE R REERTR, ~ 8" KRAWMEIERS
FTEEN 5 NRAER R, B B, AR RS . RFERBUNBEZ [ AR, TR
PRk B (R RS (L — R

FxERE int (). float () FMlcomplex () W] DA KA 1SR E R BLPEF .

BT (BRI W TR (A XsHE%R, 514 operator-summary) :

ZE ZR IR | BEXY
X +y x Al y ByAI

X -y x My B2

X *y x Flly iy

x /y x Fly YR

x //y x Fly BT (1)

X %y x /vy RE 2

-x x B

+x x AR

abs (x) EESESSIEERNID abs ()
int (x) F x BB OA R (3)(6) | int ()
float (x) R x BAgOh i K @)6) | float ()
complex (re, im) | —ANHAEEE re HIEEE im %L im BRAA K 0. | (6) complex ()
c.conjugate () B e 3n

divmod (x, v) (x // vy, X %5 y) 2) divmod ()
pow (%X, y) x 1Yy KR ®) pow ()

X **y x 1)y KA 5)

MR

(1) WFRMEER R . S5 E T EA, (HES R RAUR—E & int, BH RIS M IC55 8 H
AL/ /2R0, (1) //2 R -1,1//(=2) N -1 (-1)//(-2) K0,

(2) AFHFZEL MALE LA N abs () Fell yiE R

(3) MIF B R A NSRBI CIBEF T —FEEW: 1§ S Mmath. floor () FMmath.
ceil () HREEFR I TEE L.

(4) float 4532455 "nan” FIFHHT Al HTZE "+ 20°-" BY7inf™ 2 B3R A8 (NaN) DA IE S 61 T655
(5) Python ¥f pow (0, 0) FI0 ** 0F N1, XEMEEF SR MHTE.
(6) B2 BT FIMEEIEENS 0 B 9 BUFAT4F30% Unicode F4F (HAT Nd FHEJE RIS ) .

1% 25 https://www.unicode.org/Public/13.0.0/ucd/extracted/DerivedNumericType.txt £ F E A Nd $FE
JEPERAHS S SR R

FiG numbers.Real 58 (int M float) MEFE FAizE:
2HREER, B (1, 21 5 11.0, 2.0] BAHIEE), JCAMER B

4.4, ¥R - int, float, complex 29
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ey 1 #ZR

math.trunc(x) | x #BW¥ N Integral

round (x[, n]) | x HAZ| n G/, CEEBUESEHAZIEE AR 7, WERACH 0.
math.floor (x) | <=x & KIntegral

math.ceil (x) >=x [/ NIntegral

A RELZHBFIZE RS Mmath flemath B,

4.4.1 BRSERRMEE
Fie Bz s PO RO B S VR B S, M4 T TR ST A AR A T M AT

THEREALDE AR R AR TR IERE, A TIRER:, sl ~ A S5 Hbh—IuEAREH
(+ and -) FIRIHLSELL .

BEFHE I A ST HEFP i iz 555 3

=8 #3R E ]
x |y | xHly ALK 4)
x Ny | x M yHEA TR | 4
x &y | xHMyEAL 4)
X << n | x ‘¥ n i (H(2)
x > n | x & nfi (H(3)
~X x B U

R
(1) B ECEIEEN, 2585 kvalueError,
(2) £ n %M T LA pow (2, n) .
(3) L' n M TERPA pow (2, n) , YRR FHUERRE.

4 HRWHEZEL - DEIMTSY R A RA I AMES FE R (BRI E R 1 + max(x.
bit_length(), y.bit_length()) B{PA L) FHATIXEETHE L L ATASAH 24 T8 LA
P TR R SR

4.4.2 ERABIRIMIIFGE

int RBISCH T numbers. Integral abstract base class. AN, BilRHRAL T HABI LA

int.bit_length()
A [ A 8 8l 2 n — AN BRI TR AR, AR LA A Y 2

>>> n = -37

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

>>> n.bit_length()
6

EAERHIDE, R x B, M x.bit_length () 2ffif5 2** (k-1) <= abs(x) < 2**k [Jif—
IEEEBL k. [A kR, 24 abs (x) /DNEE ARG IEMIS ARG, Wk = 1 + int (log(abs(x),
2)) . WH x HF, N x.bit_length() 1R\ 0,

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

3.1 B RE.

int .to_bytes (length, byteorder, *, signed=False)
AR [ 7 — AR R 1 AL

>>> (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)

P \XEfA\XEA\XEA\XEA\XEE\XEE\XEL\xEf\xfc\x00"'

>>> x = 1000

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

BB length ANFHRFT: . WIRHBORRE A IO F Bk R M &5 R over flowmrror,

byteorder 5§ & Fl T FR BB FATIT o ANSR byteorder Jy "oig", MR &AL HFE T 4L
HIFTk o Q2R byteorder " Little", Wi m b F i BAETF AR B . B0l K EWLRS L
JEAFY, WM sys. byteorder fERFEAMTFE.

signed Z: B 7 2 5 FH I AME R R BRI AR signed f False Hf HET M@ 85, W&
g%k overflowError, signed FJEIAE N False.

3.2 B IIHE.

classmethod int.from_bytes (bytes, byteorder, *, signed=False)
A [ b 4 5 S R i R R

>>> 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

bytes ZHN IR — A bytes-like object B4 BUF T B AT 4

byteorder Z 33U & TR BB FATWUF . W2R byteorder 2y "big" , Wi iy (5 A 754K
HIYTFk o QSR byteorder g "Little™, NI L7 TP BMARIARE . EHOREHLALE L
JRAEFE, W sys. byteorder M FAIMFE.

signed ZHAGH A5 ] MG AR FR AL
3.2 B fE.

int.as_integer_ratio()
AT R -3 G N e SRS T S R0 G E R TN 56 3 G IS P e EB e N a3 = g (B i
T LN B

3.8 B fE.
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4.4.3 FREBBMIMINFGE

float ZEBUSLT T numbers . Real abstract base class, float iR HAG DAR A

float.as_integer_ratio()
AR ] — X KRR, AR IR A AT IR0 RO B BN IESL. To95 K&k overflowError 1iif NaN

&5 k% valueError,

float.is_integer ()

A2 float ST A IR AL EE R MR ] True, HIRE] False:

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

>>> (3.2).is_integer()
False

W R SRR S TSR AT R 2 A 463 . FR T Python 3% sSU807E N AEGE S — B8, PRIMGIE 2
b3 i i & o e sl [ O 2 e ol gl e W NS s /NG SO 1 VAN o 1 G 2 B8 | A WA R b e
IRV B XAERA TR A TAERHER B .
float.hex ()
PA 75 2 i 245 ER B TR 2R o] — AN SRR R . XA BRIE S, XMERER R U SIS
0x FRRAM o IFEEL
classmethod float.fromhex (s)
R PAF S HERIEAFER s FRORPNF RSB R . FAFER s AT A R AR R 254
EHE float . hex () BBV, Mfloat. fromhex () BETIE,

R AR R AR

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

AR sign APAE + B —, integer fl fraction s& -+ NHEMIEHE 4N F/E, exponent &
WA TR AT T R, KN ICA 2, FE integer B, fraction HbAZ /AT — AN AN R
e LT C99 FRiENT 6.4.4.2 /NS TR I TEYE, a2 Java 1.5 DAL T FIEYE . ol
float.hex () W4 v LARIAE C 5 Java FCRS A g /S HE 7% O8O EME, i C 1Y sa #8 X AFL
Java [{) Double . toHexString FE MY T/ NBERIECFRFE Il float . fromhex () i,

T YER exponent & T HEHIELIMTAE /N HEHEL, A MBS REBOHRER 2 MER. B, T 3R aF
B 0x3.a7p10 FRFEAE (3 + 10./16 + 7./16**2) * 2.0**10 Bl 3740.0:

>>> float.fromhex ('0x3.a7pl0")
3740.0

Xt 3740.0 W B S x5 2 55— AR R BE A 7S BE R B 47

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

444 BERBNBREH

XA R BT < Ml y, FK x == y B & hash(x) == hash(y) (F{EZS L
_hash__ () F¥EWNXED. HTHETFHESFHE TR (@HEint, float, decimal.Decimal
Mfractions.Fraction) FSEBIFFARUERCE, Python XA B NE fis 2 3 T WA B A PRECE X
S — AR, WNiZisB8 %t int flfractions.Fraction PNARRSEH], PAK float fldecimal.
Decimal WA RREEISAT . WAKT Fid, HRECEE A PA—ANE e gL p #F47 P A Y. P
HEAE Python I R[PAsys. hash_info [f) modulus @B .

CPython implementation detail: H i/t JH %k E, £ Clong K 32 (ViHlEs L P = 2**31 - 1M
IE Clong hy 64 NIHlZE F P = 2**61 - 1,

FEAALINIAN ik
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R x =m / nmﬂAﬂEJ\EﬁﬁfﬁﬁﬂnTT%ﬁP%‘% M3 X hash (x) Am * invmod (n,
P) ¢ P, HH invmod( ) X n P BT .

W x=m/ n ZE*/\EHEJ\EI'V@}E%(H n AT PR (H m ANGE) W n RAEXT P R#EAL, DAL
NIRER ; fEHCE O FNE X hash (x) NHEBUE sys.hash_info.inf,

WHE x = m / n@2—PRAEEENE L hash (x) 4 ~hash (-x) . WERGREAEN -1 WK
HPH -2,

¥ E(H sys.hash_info.inf, -sys.hash_info.inf fll sys.hash_info.nan #HA{EIF 155 .
FICGFFIZAE (o BIXT ) WAl (FrA T 7 ) 2SR A A R e (e )

ST —Acomplex{l z, £ilidi1% hash(z.real) + sys.hash_info.imag * hash(

imaqg) ¥LEBMNE RIS A ESE GRS, FHfTHEL 25*sys.hash_info.width [//Lﬁ
range (-2** (sys.hash_info.width - 1), 2**(sys.hash_info.width - (BEIZ

o FIREHL, AREERN -1 MR HAEH N -2,

T BRI, G B — SR AR TN B A AR Python fURSRGI, W T A HEL. float
i complex HIMEFir{H:

import sys, math

def

def

def

hash_fraction(m, n):
""rn"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)).

men

P = sys.hash_info.modulus
# Remove common factors of P. (Unnecessary if m and n already coprime.)
while m $ P == n $ P == 0:
m, n=m// P, n//P
if n & P ==
hash_value = sys.hash_info.inf
else:
# Fermat's Little Theorem: pow(n, P-1, P) is 1, so
# pow(n, P-2, P) gives the inverse of n modulo P.

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

hash_value = -hash_value
if hash_value == -1:

hash_value = -2

return hash_value

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

if math.isnan (x) :

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

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

return hash_fraction(*x.as_integer_ratio())

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:

QS
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hash_value = -2
return hash_value

4.5 ENJRE

Python SCHFAEZ d P UEATIAACRIME S o X i I P> B PRk SE By s BT T Rir P B

SCRRIEACR SRR o RHAE T SCRIRAIR R P2 B SR Uik .

Ba RESRPEE AR, WAUE L—DITik:

container.__iter__ ()
IR AN ERAAI R . AR TG EE SR N SO AR R AL . MRS AR AL,
AT DABRBEER A 7 VR T T T SRR R R B g . (LR 2 s OB R 2 011
I SRR AT SEFNTR LG S8 I3 AR 4548 o ) WYX 1. Python/C API H Python Xif 4 28 544 {4
) tp_iter Mfi.

AR B B FESFATIAI L, BRI T ERE

iterator.__iter__ ()
R EERERRAL X2 [ VA G AR ARG for FI in iBAJEE T FTLAH) o RS Y.
F Python/C API H' Python X4 BRI GEIKIK) tp_iter fl{.

iterator.__next__ ()
MZERE PR R T, WERE KB AR, WG|k stopTteration &, MMM
Python/C API 1 Python X} 5 R HULEH (K1) tp_iternext f{i.

Python & 3T JURPIE AR DA SRR X AR Fp B 2R3, MR SR e T b A e B T
IEACA MM S I, R 2 B LA TGS SR A B AR A AN

—HIAUARI__next__ () IS KT StopIteration, EMM—EXREEAMGI KRR . A
TR T AR S IR TEvR IR H AT

451 EHERR

Python [jgenerator $fit 7 —M L BLIEMRAR U EEFET 300 AR R __iter () RGN —
AMEREE, B AR BRGNS (AR R — DA RSN R) , G E __iter ()
M _next__ () Jiike A REMARIELFE T AS yield ki) S0R .

4.6 FH|ZRY --- 1ist, tuple, range

A =AY H1 262 list, tuple Fll range MR o JALEE =k ) 248 ISR T AT B T4 RE S FE IS
REAELR /N ik

4.6.1 BRFIRE
REBIpIRA, WIE AR R A AR AEL S35 TR P #EAE, collections.abc. Sequence
ABC W it R B2 2 HTE [ 7 U 1) 2628 B IRt S B S 24

WAL BT F I TSI FEdts T, s 1 2 EAAFEZAFES, n, i, j Mk 2R x AT
i f s i L AE ) S MM KR AL RS 52

in not in BRVEEA S R AREM RIS, + (R A~ (FARD) BAERA SR A ELE A A
fLiedk.

SEAMAAII, A HTAR JOHE DA ik S R SR AL
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ey} ZR E ]
x in s W5 s PRYEIZET x RN True, BHNH False (D

x not in s AR s PRI T x WZEHh False, HIIH True (1)

s + t s 5t fHPHE (6)(7)
s *ni{n * s YT s 5H ST n P 2)(7)
s[i] s HYER i I, ELRN 0 3)
s[i:j] NE N (3)(4)
s[i:j:k] s i Bl j RN kbR (3)(5)
len(s) s K

min (s) s [ e/ NI

max (s) N E‘Jﬁ%jﬁlﬁ

s.index (x[, il, 311) | xfEs PHREIIMYRTS (RE15E (S35 HAE ) Zh) [ 8)
s.count (x) x 7E s B B EL

AR R 2R 7 97t S 4 U o e i, tuple A st 14 P2 d 2k BUBOGS B TE 3R B 7 B o X R AR
THRAAMNSE, WA UK R A R AN, B NP o R . (SEET i SIS

%241 comparisons 743 )

() B4R in Ml not in BARAEMEHNEOLT (UM T 1) B A0 0 R AR I, KL2e % T4 ¥ 51 (Bt s e,

bytes Mlbytearray) WH M ENTHEAT T FFAGN:

>>> llgqﬂ ln "qusﬂ
True

(2) /T 0 By n (HSB4A1E 0 RAEH (CEN—15 s RSP WHEREF s PRI A 2%

DU EMSWERGI. X— & H 2% Python Zi A H T EEI NI H:

>>> lists =
>>> lists
[rr, 1, (11

>>> lists[0].append(3)
>>> lists
[[31, [31,

(r1r = 3

[31]

BEMERAET (1] 2T PR RITENNER, Bl [11]

* 3 EERFI =40

HERRA X —DEINERRG I B Lists FREMT—ADITRIER BRI — 25K B

ARAT A PATR J7 SRR AN R 51 2 TC R 151 3%

>>> lists = [[] for 1 in range(3)]
>>> lists[0].append(3)

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

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

>>> lists

[031, [51, [7]1]

FE—F R R ] DAYE FAQ 45 H fag-multidimensional-list fFZ5 % .

3)
+ 3. HESERE -0 7380 0.

AR £ B O AE, MRTIF 2 AT RS s AR R: RS2 Hol len(s) + 18 len(s)

@) s i B P BOE SCHRTA IR 1 <= k < 3 RSS54RI, iRt i 8 j KT

(5) s i B j RN k IR BOESCHITARR 0 <= n < (3-1) /k RF|F x =

len(s), WM len(s). Q5 i GEAEECH None, WA 0. AR j B4 MEECA None, JUIH
len(s) . Wi KFETj, WY IE.

i+ n*k By
Mo AL, K558 1, it+k, i+2*k, 1+3*k, PABLIEHE, k7] j i (H—E
AAFE o 24k NIEMERS, i 7 j S EANKT len(s) . Y4k HTEN, i M SPREAKT
len(s) - 1. W iEkj BT None, BTSN “Zak” 8 GEWF— Ay 28 1k W B+
k HIFF9). THHER, kAT, W k4 None, 4{E 1 Zb#,

4.6. %A - 1list, tuple, range
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(6) PFEATAFH G R EMCTIINR . X WG 0 B PHE KA P9 A TR TP & 5T
FPA SRR Ts . REERAGLAMERIBATINIT 8, AR AU NI Rz —:

W HEBEser X R, AR LU PRI AR B st e join () BT A Ao
St ringTo SIAELHIEIE M

o WRBHEEbytes X4, A Hbytes. join () Biio.Bytes10, BEARW A PAH
Mbytearray MEHITIEMPHE . bytearray MG, 3 HHEA SBA E /AL

s WRPHEcuple MR, WHCNY ELIist K
o WTHERA, WEEA RSO
(7) FLEFFIRI (Bl range) SUSCFFEARRF R IUTE], NI A SRS BHEZ S

(8) Y4 x 7E s THAFIN} index &F|kValueError, K%%ﬁifﬂﬁﬁj{?%fgf\%ﬁﬁl‘gﬁ i Jo X
MNP AR RTIFIP5 AAXNFIISERBM YL THMH s[1:3] . index (x),
ERALE HUEATEDE, F HaR BT DA T Ik m R 5 k.

4.6.2 FEIIFFI%R

R 2T S BT 8 7 912458 e S B — BV Xt s () DA BB 85
BOR S F AUV AT, Bt up 1o SOV fiEcti ot B8, DARHPRfAE set Rl Frozenset S,
S B R T W 7 (LR R TS SIS R4 R8Ty peBrror .,

4.6.3 TJEEFFHISEH
PAF B B E B FE VT AR e ) 288 | XA . collections.abc.MutableSequence ABC #iffit
FH R TS 5 MO i T4 2B b IE A SE I Se 4

MY s SR AT ALFP A RBAY LB, ¢ R REAON G, T x AT AR s BT LE S35 (6 KR i A A A xd
G (B, bytearray {GESZWE 0 <= x <= 255 [HRHIWELD.

s[i] = x B s BO5E | DR A X

s[i:j] = ¢t B s i B j Y B T E A5 N2

del s[i:]] EET s[i:3] = [

s[i:j:k] = Ffs[i:g:k] PICEFHN t LR (1)

MR RR s[1:7:k] BYILE

s .append (x B x e ol AR R (8T s[len(s) :len(s)] = [x])
s.clear () Mos PREBRIT A I (S5[6] T del s[:]) (5)
s.copy () Bl s B DL (T s 1)) ®)
s.extend(t) B(s += t | HiMARY Es EALEENT sllen(s):len(s)] = t)

s *= n B s BN ESR n YORX IS T8 3y (6)
s.insert (i, x) TEH (ARG ER x A s (FRIT s[i:1] = [x])
s.pop () or s.pop (i) PR i 7 BRI, JFRFEEA s PR ()
s.remove (x) MEE s HEE—A> s 111 S F x WuiH . 3)
s.reverse () RS R R T B . 4)

(1) r A5 E PR B B IR K
(2) EESHE BN -1, FEAEERIAE LN S RIE IR [ 55— .
(3) 47 s P AR x I} remove () #fEST| K ValueError,

@) YIRS PSR reverse () JIAR B BO% P ABRIEZS A1 2850 1. 3B ) b 12
I R AT, B A 2R B R A .
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() fffi clear () Ml copy O @A T SRR T AR AT AL 284S (Blandict Flset) WH O ORFF—
., copy () AEcollections.abc.MutableSequence ABC [{—#R4), (B R EZEHAKY) )48
FPo KRS T

3.3 FrhhfE: clear () fil copy () Hik.

(6) n HR—MEEL, o2 LI T __index__ () BMR. n AT OERHETH. JFIIHH)
WAXYFE I ENSmZ RGN, IEWEEm 720 580F fa X s * n iBH.

4.64 FFEK

FIFIE R AP A, G T AR H AR A (FLAORIA A (R B ARl b A2 4k )
class list( [itemble] )

A Z A7 R )k -
o X THE SR TR IR (]
s NS, HPmMuAE S5 E: (al, [a, b, c]
o [ FEMSER: [x for x in iterable]
o (i FRBAYIERE: 1ist () B list (iterable)

Mg AR s — o3, A I Y ierable v )35 H A A R W BE S0 . iterable W] PAZ 751
YERER A T A RS . WIR iterable B4 2 —N5132, BAE IR BIHE AL, KT
iterable[:]., flll, list ('abc') &RH ['a', 'b', 'c'] W list( (1, 2, 3) ) &MH
(1, 2, 31, WMRKAGBLSE, WiESHFQdE— =58 (1.

HETZ8ERS YR, Wffsorted () WEKREL.
B FSI T A —A% AT L PSR ERE . S FREBAMEIL T U
sort (*, key=None, reverse=False)

BT IE RPN E AT e, R < RIEFT A IR LR . A bt —— AR AT
TECR AR R, A HEP B R R M (T8R0T BE AL TR B RS -

sort () EZMAURAK P AR SR AR 4 F 4-40):

key $E5E A — SRR AL, T IWENFIRICER PRI (Bl key=str. lower),
xR FHIR P IR SO R, RIS SRE P . BOAE None R H.
FERT ) FIGHE P AT A B 7 B

a]PAF ] functools. cmp_to_key () F 2.x XAEH cmp BREVEEHR key B,
reverse y—MRIL. W True, WREAFIRTERAHE B WIUF LACHETFHPY.

R RT R B I T ¥ 2 I B O P 51 ABRAIE 25 (] 2855 1. Bl Ji) P s i e 2 o
E%%Wﬁ?%,E#K%ﬁ@ﬁ?ﬁ%?ﬂ(%@%amwdoiﬁﬂ%**¢%%aﬂ
Fro5B1) o

sort () PR RER . AR HE Bl BRAS 2 ECAE BB S SRR <5 1) T8 38 A AR XTI 80
MRHCNRE ) — AR T AT Z EHEE (BIansesamr]. PR gHT) .

A KHEP R BN o) B HE P B0k, 752 sortinghowto .

CPython implementation detail: 7£— 3SR PHEF I E], e 28 B 2 yEA TG It 2 3 iR
TE XI5 . Python () C SEILATEHEFIIIRIIFAI R LR N as, AR A BUA A HE 3 01 e Bt

AN &5| K ValueError,
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4.6.5 jT4H

TCHRARIAE RS, i T e A B i 2 e (Blind enumerate () NEREI AR —I04).
JCAH BN TR B A T PR L (BN ARVEAF iR set Bidict BSEB) .

class tuple ( [itemble] )

CNGEZ iy vidfe oIk
o [EH—XHBESES R RR T O
o H—NEHRIE S R FREICH: a, B (a,)
« HHLEES AR Z AT a, b, cor (a, b, c)
o N Etuple (): tuple () B tuple (iterable)

MR E— A oo, H W3 iterable W1 5 HAG FH [ {E- 5 ¥ o iterable ] PAZ 731 32
B py g m A T A0 X 5. MR iterable 42— J04L, SIS Mok HaR |, 6,
tuple ('abc') &M ('a', 'b', 'c') IMituple( [1, 2, 31 )&RME (1, 2, 3). WHRE
HHEBSE, WiEaaE—A2Td (.

TR P A BT M H S E S M A B S . RS HE Tk, A s so g ol 35 2l i vk
B SIS BLERSN . BN, £(a, b, <) FETEHREIFAE =S8 £ ((a, b, c)) WRELE

A 1 R AR Pl — > = e 4L
TCHSEHL T T — AL PR B

Xt e A AU DR Pl 2R 5 0 S MY S A s 2 T4, collections. namedtuple () Wl

72 HUTRT B CAL R G0 A 18 (R

4.6.6 range %5

range REFIRAAZERBCFFA, @H N TAE for PR IEERE E 1 UL

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

range H43GE AR 19 SEL AU (WTDARWEM int BRI T __index_ FFIRITEMIXISR) .
UNSRA W step ZHL, HEONEN Lo WERAE W start S50, HEONEN 0, QR step FFN &5

K ValueError,

TSR step HIFAH, Hi5E range r AN N r(i] = start + step*i HAf i >= 0 H r[i]
< stop,

MR step FUE, Hi5E range WA AR A r[i] = start + stepri, (HRHIZFMUCH 1
>= 0 Hr[i] > stop.

WK £ (0] AFFEEAYIRBIZA:, W% range XF 40745, range XGRS SCFF ARG, 20 LR
BEAMIERTI I E B R BIT IR RS

TLRLEMA KR T sys.maxsize ) range X G2 P AVFRY, EIELEEME (Bl MN1en () AIEET

7,er,OverflowErroro

— 4 range XF4 1)

>>> list (range (10))

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

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

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

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

[0, 3, 6, 9]

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

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

Q)
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(£ L£50)

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

[]

range XTSI T — A% JPAIM A HE, EPHERMER RN (X2 H T range X4 LB ERFFAE™
YA 81, T E A R AR 2 i SRR )
start

start JEZ{E (AL SR 52N 0)

stop
stop TEZH)H

step
step TS (RAZTES ARALBEM 1)

range REMAHHEM L ist Meuple WIRETET — A range XIGER S B E SRR (Boh) W, &
BHPFRRERAZ R (BIERRAET start, stop Ml step fH, H&MRIGTZITHAMA R T
TEHIHME) -

range MR LI T collections. abc.Sequence ABC, LIS . JTTRRGIE. VI8 E,
HXFAERG (B0 F 5 XA - list, wple, range):

>>> 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

i == A1 1= Kz range X522 A AH S 2R HAE N FF R LR . a2 il, WSRPIA range X§ 4 LA [R]
FEF IO N EN RS . (R LR A SRS range MR RES B AR scart, stop
fstep @M, il range (0) == range (2, 1, 3) Iirange(0, 3, 2) == range (0, 4, 2).)

15 3.2 I 53] Sequence ABC. SZHFYIH M GURCHKT| . I £ nt XEGAEHHE M TSI, T
AEE— LA .

TE 3.3 BUE M & =="F1''=" DAY range X4 e SUWEF SR IATHCR (TIASRARTEXT R BIPRIR) o
3.3 FiiEhfE: start, stop fMstep @M.
W

* linspace recipe J#7n 1 Q] SEE— AN HE IR SRABE R AR (9355 55 17 1 BN FH 1) range X 42 .
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4.7 XAFH|ZE - str

1E Python H AL PRSCARE R M st XPR, WHR F4F $ . F4FERZ H Unicode f 0744 BRI AN T AL 5
7). FREERTIEEA Z AR Gk

C MR AREEHT KT 55

MBI REAEH B FE

.EE%]%:III Ei’%{_gl%lll’nnn EEXX?]%"""
] =F5 S A7 E ] AR B AT —Ho i B 1928 P AP S e AT R P TR
Ve B — R AN 7, Z 18] R i 25 20 B i 27 H 7 THHE 2 Bl B 0 B A £ T
&;ﬁ,‘jﬁ%i}‘éﬂ ("spam " "eggs") — "spam eggS"g

THZ Y strings A A KA FAFER PR EZER, WIRISCRESOFS, ARGER © (Craw”) RiZH
HEE R SO SR AL B

FAFERA AT LA i ] s € - MR AR S B

TR ALY TR K, RETAFHRTS B — AR | R BRI, 3T
AR 5 (0] == s[0:1].

AL FAFER AL, H@str. join () Bio. StringI0 A ARBE RS Z A B sk ity
feS e L

1 3.3 BUHE R O 15 Python 2 RS ) FAAS, FRR AL FAFERFIE N o ATg. EXF A 5 e
W& LB, I HARES © mIgR I 3

class str (object=")

class str (object=b", encoding=utf-8’, errors=strict’)
W& [A] object {)F 45 A . AIRAKIEHE object MR W] 23 FAFH . FEHAUEIL T str () BFTHER
F encoding %, errors = HHEH, BAEILT.

W encoding 8Y errors YR H,, str (object) 1k[H object._ str_ (), X4 object 1] “JEIE
X7 Bk R TR RN . X TS, XRRFFRAS . WR object % __str__ ()
FH:, Wser () Rl KRE repr (object) .

W5 encoding B errors % /D4y Hih 22— | object [ % & — P bytes-like object (] Wibytes
B bytearray)., TEIIENT, U object J&—"bytes (Bibytearray) %%, N str (bytes,
encoding, errors) % ffy Thytes.decode (encoding, errors). 4 W%, < 71F#H
Mbytes.decode () ZHIIRBG M XX E T ZR bytes X 5. S =t 4] 5 2 k7 --- bytes,
bytearray, memoryview 5 bufferobjects T g XM KX L HEE. .

Fr—"Abytes MGEANstr () AL encoding 5 errors ZHHBEIEIE T2 — M oL, Rk [ul 4k
EXWFAFRER (53752 Python i) —b AirSATE0) . fildn:

>>> str(b'Zoot!")
"b'Zoot! "™

Ax str REHITEWEZEL, WS TR AT I KD — sor FIF 45 8097 i /N 2
AT, 555 f-strings A& X F 45 8955 AN WAMNEW DAS [ A AL 2 AR J5- /NiT .
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4.71 FHEBNFEE

TR T B — A AN EAE, BBUONMERL T DA F1 H i — 280 535

FAFER IR S PIR P AR ERAR SRS, — AR TR A RIS PRI ] & HiE: (B P st r. format (),
X FAF B85 A 2 LT A B 1 X)) 5 —Flg BT Cprint £ AL, B RTAL BRGNS
FElBe7e, I HLRMEAIERR B, (E06h T & T A PR BUAE A 2 O BRI (printf A 4 F 45 ¥ 15 KAL) o

RHUEJR I SR AL S AR 5 R e T VRS A, R MOSCARMIE TR (BN & T re BEHLHIE
MRS ) o

str.capitalize ()

REEFAFR RS, HEDNPRS, HRN/NS.

TE 3.8 MU B S5 — N FAF AR A T titlecase T A& uppercase. X EREE AF IR FARH
HENFRECHRE, MHANREHERFRE.

str.casefold ()

AR [ P AR BR R NE I RIAS . I8 KNG B A R R 2 KNS TR

HEREKNGRUTH NG, B2EMAK—L, FAESBRFAE T KNG ER.
Bign, fEENGFE R YT "ss". T BEELE/NE T, lower () ANEXF "B AT RAS ;
Micasefold () WM& HE A "ss™,

TH R/ NG SRE R4 2 UL Unicode FRiERY 3.13 Y.
3.3 B

str.center (width[, ﬁllchar] )
SR K BEY widih (9 RF s, AR FUIE T (8 IS 20 fillchar HUFEWTLZE 6 (BRI
ASCIL ZSH84F ) o WNAR width /NT45T Len (s) D3R 0] J 4% R (1 Il 4% o

str.count (sub[, start[, end] ] )
R[] FFAFER sub TE [start, end] {5 AR E & HIAREL. TS start 55 end 2RERY) R
str.encode (encoding="utf-8”, errors="strict”)
IR 0] A ER i A T ER R RIS . BRIAGRAD Tut £-8" . T DALGHY errors SRACE AN [F] B
RGP R, errors INERINECH 'strict', FTRILEHREST| K UnicodeError, HAR] FHHE
5 '"ignore', 'replace’, 'xmlcharrefreplace', 'backslashreplace' DA MATA] H AthiE
itcodecs. register_error () WIHME, HSRERAIZ S % /N BEF A HmMIE,
W5 AT 2 7 /NTT

errors ZERNA LR A, DASASRAEMERE, W0 7R — R gn 58 DA o 5 I Python T 4 4%
Ao BEE TR B RAG A errors

TE 3.1 BCE S AT X K S0 SR
e 3.9 WU errors BUAEAETT EAAATHIAB TS Bk A

str.endswith (suﬁ‘ix[, start[, end] ] )
WA FAFER AR E (1Y suffix Z5HGR ] True, HWRE] False. suffix tn] DASY o2 MIERE SR 1) 520
T@ﬁiﬂ@ﬁéﬂo WERA W EIT start, AR5 TG E S EIT AR A . WIRAT AT AT end , F5AE T4 5E (7 L
IR

str.expandtabs (tabsize=38)
R FAFER I EIAS, AR B 1 R & A A SR, BB T Y i 8 (B MIZG E 1
HIRAFIERE . 4 tabsize DNFAFBON—HIZRAL (BN 8 W BUE M HHI R AAES 0, 8, 16 HUSHE)
ZIRIPFATR, YA THE BB TR PR MR TR SR (\v), W&
TESR AN RSN, HEIAF ST F— PR (HRFASAPE S ) Wk
FARBATAF (\n) SEIEFF (\r), BSBRFIFRFUHIMERCNE . EAHAL TR 2Ok
AL HFEFF A HIFNIN—, AEETAAERHT NN 2 A s

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

(3
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>>> "01\t012\t0123\t01234"' .expandtabs (4)
'01 012 0123 01234"

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

R[0T RFH sub T s [start rend]) IR WRHRBIN R/ INERT] . TESHL start 5 end RN
Y FRik. WA sub RPHRENMGR A -1,

Mg £ind () TRV AAENRT ZRGE sub PIAECE R o ZAGE sub RN TFAFE, Wl
M in SRR

>>> 'Py' in 'Python'
True

str.format (*args, **kwargs)

PAT TR AR R TR0 P AT T AL & AT R P I EECE DMETR S { ) SR8
etk AR DA S MU ES B EE RS, B AR F S AR BRI
Rl A R AN AR S B A X I S R A H

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

BB X T A5 B 0E ik T KT DAER A AT HR PR A A e T g 6 R

Wi MU n K8 (F40: '{:n}"'.format (1234)) KM AXAEF (int, float, complex,
decimal.Decimal JHT25) IBHE, % EES R LC_CTYPE XIE %% LC_NUMERIC
X PAfRRY localeconv () ) decimal_point il thousands_sep FE, WHREA1ZIE ASCI
TR K E T 1035, IF H LC_NUMERIC K45 LC_CTYPE R A—E. X MImkf Eik
5 AL AR .

TE 3.7 R M n RAUMEMECFRT, Z R BRSSO N GRS LC_CTYPE i
H N LC_NUMERIC X1,

str.format_map (mapping)

KT str.format (**mapping), A[FZALTET mapping &Y H# M M0 A 2 52 i 3] —
Adict. WEEMM IR — 122 mapping Jy dict )7L

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

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

3.2 B fE.

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

BT rind (), HEKAD TG K VvalueError,

str.isalnum ()

RS B A BRSO LU A, W] True . IR False .
% c.isalpha() , c.isdecimal () , c.isdigit () , B c.isnumeric () ZHFH— k[
True , WFAF “c“d PR T .

str.isalpha/()

UL RFR e A TR, 9F LR A —A4F, 38 True . #NiEN False . 74
FRERAHAEAE Unicode (7 HE I 117 XU Letier” 1745, MIFRMEELA L™, Lo, “Lw”, "LI
SLo” 2 WA RRIERY 4G, FERE, X5 Unicode BRI LAY " JRHE AR
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str.

str.

str.

str.

str.

str.

str

str.

str.

str.

isascii ()

WA AR R S AR T 478 2 ASCIT, 3R [8] True , R NIR[E] False . ASCII 4
HHD 5 T & U+0000-U+007F

3.7 B gE.

isdecimal ()

QR FAF R PR A EAAE R TR A Bz e 200 — A4, WERE] True , 75 005% W]
False . T#EHIFAFFEHPLETT DU R 10 SEHIECFZ AT, Hl4n U+0660 , BRI+ FHE 0
0. fkgHuit, 136154572 Unicode i F 2 H"Nd” H1 ) —ANF4F

isdigit ()

WERFAFR P IA e, I AZRDHE —NFAF, BE] True , HNERE] False o $FEA
F& T B AR TR BRI A B, WA EARECT . XS TOREE AR AR 10 HEH1 5 £
“, 0 Kharosthi . [ZkgHbi:, 305245 )88 5 Numeric_Type=Digit 5} Numeric_Type=Decimal
FAE o

isidentifier ()

WERFEAF R AR, BEl True , MKIEIET 2 X, identifiers 77,

WH keyword. iskeyword () Rkl FAFE s &M AREARIRSF, Bl def fl class.
ENGE

>>> from keyword import iskeyword

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

True, True

islower ()

R TR T 2 — ARSI NFIFERE HIE R /NG R True , FHMGRE False

isnumeric ()

AR AT B A — AN PR B A58 N A A MR ] True , HNLR[E False o %X
EHF IR T T4, AL TE Unicode H i B 1 BB R PERY 74, 19140 U+2155, VUL-
GAR FRACTION ONE FIFTH. 1EUE Oh - BUES 72 2 R & PE{E Numeric_Type=Digit,
Numeric_Type=Decimal 5§ Numeric_Type=Numeric )54}

.isprintable ()

WAL AAFER T AR T T BN s AR R R 2 R ] True , HBIWERE] False o AAFTH]
FAFAE Unicode “EAF4HE 22 Ho g i k" Other” 5% "Separator” [E4F, F4ME Ol ASCIT 25 k& 4
(0x20) PEAAERTHT EDFAF . (T TERAESLIESE T ol 4T B P47 2 38 24 % — A 45FE R ] repr ()
B AN L FAF . BN ST S Asys. stdout B sys. stderr BRI EETE X )
isspace ()

AR FERF R T HA S AFEF 20 — N FEFNERE] True , HWERE False o

G FLF R HEAE Unicode “FAFHHRIE (B Municodedata) F1 EFE TN 2s ("Separator, space”) B
JRJEXT 2K ws, B B s BFA4F .

istitle ()

R B AT BRI WER ] True |, BIATKRS 4572 5 HEEW IER S 747
M/ NG FRFLIHA KGR . HMERME False .

isupper ()

WRFFFR R 20 MR KNG TR TR ARG NER ] True , R[] False

o

4 R K NE I A2 A8 T B — 2 Bl @ 7 Lu” (Letter, uppercase), ”LI” (Letter, lowercase) #{”Lt” (Letter, titlecase) . — {545 o
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str.

str

str.

str

>>> 'BANANA'.isupper ()
True

>>> 'banana'.isupper ()
False

>>> 'baNana'.isupper ()
False

>>> ' ' isupper ()
False

join (iterable)
IR [E—A~E iterable W AT R TIT LA FAFER . QIR iterable HAEAEATAT AR EAF R E 4G by tes
YEN 5| Kk TypeError. RS TENTAFRRAERN TR Z B0

.13just (width|, fillchar |)

R FE R width B FAFER , BRP AR AE P S 2200 5% . 48 € 1) fillchar Y 782507 (ERIA
ASCII Z5A84F) o WIS width /NFEET Len (s) WR ] JFP 47 ER I RITAS

lower ()

AR EFAFER R EIAS, BT X5 NG I FAF AN o
Jit et/ NE SRV 4155 WL Unicode ARAERY 3.13 7.

.1strip( [chars ] )

R R AR EIA, BT ST . chars SECHTEE BB TN TR . WA IR
i None, W chars SEERNEIEZS A5 . LWL chars SE0F I8 E A IS, T ESBESEUE
W T 4G

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

'example.com'

ZWstr.removeprefix () , WIESRFMERRARIS AT, A REMAELEG TN TR Bl
n:

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

'ee!!
>>> 'Arthur: three!'.removeprefix ('Arthur: ")
'three!'

static str.maketrans (x[, y[, z] ])

WES R A0 fitstr. translate () i RS IR .

R G —AS5, WELHE—KF Unicode fS0 75 (%0 i 4F (KERN 1 FAFH)
S5 Unicode i 55 . ((FEEKER) FAFHRE None W7, FRF SR S NS F5 .
WERAWNSE, e K EMERN ARSI HAES R, x PR FEAFR gl
gﬁﬂy FHIFALE AT RSB A, BOAUE— T, PSS R b gl
i} %] None.,

str.partition (sep)

str

TE sep BRI OL BEYR TR, R —A 3 e, HP S oA Z R, HAFAs g,
DA BATZ I iy o ISR BT RS, MR TRy 3 SO A A &5 P AT A B A S A 25 P 4 e

.removeprefix (prefix, /)

TR TR A AT R PR ITL, IRl string[len (prefix) : 1 o N, & EIFAAFAFE I RIAS :

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

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

3.9 BRI HE.
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str.removesuffix (suffix, /)
WERFAFR A B RFAFRLERE, JHH BARIES, &M string[:-len(suffix)] . &M, &MH
JE UG AT ER Y R A

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

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

3.9 FrihRE.

str.replace (old, new[, count] )
R PR RIS, A IR T TP AR old AT N new. WIREGH T RIIESEL count,
WU ORI count YT HIBE .

str.rfind (sub[, start[, end] ])
R TP sub TEFAFER NBCR B ok (Befi) &1, Xk sub FHETE s [start:end] 2
o AIES R start 55 end PIRENYI R FRE . MRS E R ] -1,

str.rindex (sub[, start[, end] ] )
BT rrind (), HETTFLHH sub KBNS &5| Kk valueError,

str.rjust (width|, fillchar |)
R BN width [(FFFER, JRFAFRIEI R R 55 M@0 fillchar Y5825 070 (CBRINEE
ASCIH 2548 FF) o QAL width /NT4F Len (s) MR ] J5 45 B 1 ) AR o

str.rpartition (sep)
TE sep Feq— W AL FAFER, kB4 3 Jedl, Hoa & marz miiisr. R
5, ABIY AT IRy o RN BRATARIRE], MR [ulf) 3 JOAL 5 AN 2P A HR DA S A o
KL,

str.rsplit (sep=None, maxsplit=-1)
AR ] —A> R A N BRI LR 9 R, BT sep MR 7 B AFER . AEREG T maxsplit, W2 ot
1 maxsplit WHRI>, M A& 2T R WER sep RIGE BN None, fEATZE P FFERER AN
e BT MWARITFITRGY, rsplit () BIHARST HERIUT T b split ().

str.rstrip ( [chars] )
R AR RIA, B OR BT, chars ZEUCHTE BB EA LTS . RS 1R B
jj None, W chars ZEIANELE S 4. LR b chars 280t AR E BANER: RSB BS L
)T 2 A

>>> ! spacious

.rstrip()
spacious'

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

B A G R AT, AR SR EEGTITER, B str. removesuffix () Jiik. Bl
i

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

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

str.split (sep=None, maxsplit=-1)
AR [l —A~ i AT ER N BRI AL B, BT sep MR M TR AT ES o AIRER I T maxsplit, W22 it
1 maxsplit $A¥ 5y (FIL, SIERBE DA maxsplit+1 AICR). WER maxsplit RIGESH -1, M
BRI (AT BT A AT RERYR ) -

WRB T sep, WIELEW SRR SHEAAIE RN R0 A @l L, , 2.
split (', ") KR ("1, ', "2 1) sep BRI Z DN FEAFA L (Bl A0 1 1<>2<>37 .
split ("<>") ¥R [r1v, r20, '3'1). (HHAEER SRR S AR [

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

['1', '2" l3'j|

>>> '1,2,3".split (', "', maxsplit=1)
[lll’ '2,3'}

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

['1|, '2|, 'l, |3|’ ll]

U2 sep RAGE BN None, WIS W5 —Ffffr 53k LR A% S AN AT, HL4G
AU EITERECR B TR, R FAFR A S AT 2SI, (1 None fripas
TR B S S P AT R ] (] .

i

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

[lll, '2|, '3!1

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

>>> ! 1 2 3 '.split ()
['1" '2" '3'}

str.splitlines ( [keepends ] )

R R AR PR A TSP R, TEATIRAACEY . SRV RPAUEI TR, BRAESE T
keepends H N EH.

WS DU AT A A TR 4. BRI Runiversal newlines f— 4 .

KA i

\n 1T
\r EES
\r\n EEEE

\v Bk \x0b | f1HFE5F
\f 5§ \x0c | Frkin

\xlc AT FRAT

\x1d o e

\xle ISR B AT

\x85 47 (C1 5 ilfS)
\u2028 AT AT

\u2029 B e

TE 3.2 BUHE R \v A1\ £ B INEN T30 A8 3=
Fin:

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

['ab ¢', ''", 'de fg', 'kl']

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

AR Tsplic (), BT IR sep i, T2 FRFRI NIRRT 22505, TR R
TR £ RS T

>>> "" gsplitlines()

[]

>>> "One line\n".splitlines/()
['One line']

VERHEE, split ("\n') [ILEHRA:

>>> "' split('\n")
['"1

CNTgkz:)
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(£ L£50)

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

str.startswith (preﬁx[, start[, end] ] )
WA ASRE I prefix TG MR E] True, BR[| False. prefix ] AR i 2 MIEE R
AR O . ANSRAE PRI start, FEMITFEE AL B IGRIE . AISRAE AR end , KEAEITIRENL
B

str.strip( [chars] )
R FAFR I RIA, R RIFARBFAT . chars ZECHIEE BB RFIFNFAT R 2R
BHEECH None, W chars ZEUERINFEIR S AR b5 b chars ZE0OF RS & RIS BUR S T2
2R SBUEN TR A A

>>> ! spacious '.strip()
'spacious’

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

ASMUITHT SRS chars ZHUERF N FAFHR PREER . Tk FAF IR PR EB 2] — RS T
chars T8 E FAFEER TR 1L RO BAE QORGSR & 4. Bl

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

str.swapcase ()
R EFE PR RIAS, A K S PR /NG | [ 2 I8k T TER s . swapcase () . swapcase ()
== s I AR—ENEME,

str.title()
IR ] JE AT R AR A, o A RS — A RS, R /NG,

54n:

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

REIR I — RO R S0 S TO R E X, RIS TR G BA . %08 XTEZEUF LN AR
AR, HEREWERRMES G IARIHeS B MOy BRA R, X0 RESEUR A B4R

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

AT RAGE A I D SRk R AN R B RS AR 1 L B

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

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

str.translate (table)
R[] JR AT ER R A, H o RS AT R I R R AT . B A R 2 — A il
__getitem_ () LI RIIFAEM IS, W H Nmapping B sequence, 24 PA Unicode 41y 75
(RE%) ARGINE, FEAFX 5T DM A AR —FpdE: 3k [0 Unicode J# 5 B0 FAFER , KR AFILsS
RH—ANHENFAHF: BN None, RFPfF MG R ERFR MR 25|k LookupError 34, FF
PP R H 5.

YRATPAME ] st r . maket rans () ST AR TR 3] FAFBS R A — MR
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S codecs BHRPAT & Bl AW B R g 7 2.

str.upper ()
R EFAFR A RA, HAia KO IO NGHFA W RS . R s a5 R KA KN
BB U 45 R 245 Unicode 28 54N J2"Lu” (Letter, uppercase) T & "Lt” (Letter, titlecase) ]
s.upper () .isupper () HA[HEN False,

It F A K 5 B H5A 7 2 L Unicode FRUERY 3.13 5.

str.z£fill (width)
R AR R AS , FEACINIE TS ASCI ' 0 " S i K BEAR by width, TEGUERTZE (" +'/' ") 1)
ARy R RAE E O 5 2 6 HUEITIRAEZ T (S widdh /INF26T Len (s) WS B BE 5t H
FiNN

Bian:

>>> "42" zfi11(5)
'00042"

>>> "-42" z£i11(5)
'-0042"

4.7.2 printf RBHFFFRHEAL

TR SRR U ARG SR R, WREREOAZ W IR (BN TCIE IE R 2 on e
). fd R R AR TG, str. format () OB T F ¢ AT RGXRE AR, X
YR R i — RS A A T B I TR R RIS AR T RO

TP R — PR N BB M % (U 284 . XN AR I 44 XAl A s BT X
T format % values (HHt format Jj—A~F4FH), TE format WiY) & FBARFRICAF R AZ I ZE
A~ values 5 H o HAECREMITAE CEFT MM sprintf ().

ISR format BR— M SE, W) values AT DAUK— P AETCHXS SO BWEIE, values s = — 1)
BRSPS E MR TS F e, s R B g (BT ) .

HAHARCAT O S A BE 2 TR BA VAT ARG, ELAZGEAR A A A I -
Lovs 245, I TARCEBATIEL .
2. WegtEE (RIk), emBEAFE SRR TSI 4 (FIA (somename) ).
3. FEAgihy (WaE), T Sgma LR R R AR

4. FUNTEOE (E) . WERIEEDS 1 (BS), WISEPRTEE S values TN T —JCR L, %
AS R R S 0 g i/ N B SE FE AN T R BE 2 SR T 3R

SRR (ATik), DME ' . (R09) ZIE IR g . W2RAEE '+ (9), WSERkE S
M values JTCALNY T —JCE BRI, BRI RN A Z S0 R .

6. KB (k).
7. FEIRIAL,

BHENSEON— AT (SOMBRESER) W, FRFER RS o2 A& I G S i WS 6, X
'S PR R SRR RS A I AR AR (R

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

FERAE DL TR AR RE B ARiCAF (HHBE RS HIE) .
et tthn o -
S SRS — A TEAL, IS ARRT LA PITTAL, A TE RO R S TEAL.
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Y| (RGO BB (R E LR S0) .

10" | OB EIEE AT

-t | R A T (AR AR 0 B, WIS RS ) .

L CERD AR R R IR R (BRS T ARRAS ) IR B A
RS C A B ) R TRARECRIITL (SR SR ) -

AT KBRS HAF (h, 1 5 1), {EH/8M, 0% Python HBEIA A EE — FTLA 31d M F 2d.
BRI

® | EX iE
F B
'd! FRS - IEHIEERL

i BIFS IEHEEL

'o! RS )\ TS (1)
"u' AEHPRA -- T rd (6)
'x! HAS Tt (N5). (2)
X! HA5TAERE (K5). 2)
e! FateEuE (UhS). 3)
'E' Faf sl (K5). 3)
"f! 77 IR U 3)
'F! 77 IR 3)
g iﬂ%iﬁ WMRFEBUNT -4 SR/ NTHRG BNl NS Bk 28, 75 0 0B i | @)

I\ o
G iﬁffﬁfc WRIEBUNT -4 SO/ NTR N R S a8k 2, 0 0k 6 | @)
I\ o

'c! AR (B BB AN PR PR ) o

'r' FrrE (i repr () $:4AT4a] Python X4 ). (5)
's' TR (st r () BT Python Xf42 )., 5
'a' TR (il ascii () ¥4I Python Xf4: )., [6)
R REERBRL, SRR —1 %" 4.

MR

(1) BB I AR A H 2 A7 /A E LA B8 00 ),

(@) BBRI AR —HIBZ A *0x' 500X B (ROLTRUN 0 B %" fi).

(3) BRI SR R A AE  f— NI, BRI .
BRI BI G E , B 6.

(@) BB R AR R i — NI, KA B R AT TR
AN RIS (BT , BRAH 6.

(5) WAL N, FHHHIIEH N7

(6) 2, PEP 237,

{1 Python AFR BRI CIE, &5 BEHOREAE T \0" B FAFR 04K

1 3.0 MK 4ORHEA 1050 ) 5 EHUR S THIEBRHON 5o BEAL.
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4.8 —##lIF5|ZE --- bytes, bytearray, memoryview

B BRI L W ST by tes Ribytearray, BfTHmemoryview BtER, Hrtg i
GE X PSR VT U SR Qe AE , R T BRI R4

array BERSCR R RONAT i EAKIREAL, filn 32 (7 HKOR TEEETS54 UG 7 RifHL -

4.8.1 bytes ¥t

bytes X G2 il AN A AN 2S8R R IR AR T ASCIL SUAR RS, [H I bytes
MG T LA B ASCIT S it ), I BAEVF 240 B 5 A7 Hh 0 R SR R T3k

class bytes ([source[, encoding[, errors] ] ])

Ede, #27% bytes FRIEIIFE TR FRNABAM, SREINT —4 b it
- 1Bt REAFEA" R 55
« RHIH: o FHAFHN B 55
St CICHSARNES S X EARNSITNES § CEALE

bytes “FIH{E H R AV ASCILFAF (TR RS AR i A ) o ARpRE Y 127 i) ki
FHARRE e SCP P I bytes “FTHI{EL .

BRFAFERFIE—FF, bytes FIIER A AMUN r BIZOREE IS ¥ I AL, 52 strings T f#A
KA bytes FI{EIZAAI LN, AR SRR LF51

AR bytes FIR{HANZ R 2T ASCILSCARRY, {H bytes X RAYAT N5 br BB A A 2R ALy
A, FH PR REMER MRG0 <= x < 256 (WERE R ILIREIFF5] % valueError). X
PR 2 A BT ASRIR DA T 58, BRI L — i HA Ut 5 T ASCITRY LR, ] bAd g A
ST 1] SCA ISR BT A T B RAE (RS DO TR — R iR a3 At (8 H ek sC
AL PRETERY T A ASCIT iy — BE il Bt LA A - B R ) o

B T IE L, bytes WGk w] DA A LA 7 2k A :
o J5E KIER ABHITIER) bytes X4 bytes (10)
o BT ERXTR: bytes (range (20) )
o S G KPR H A 1Y I EdE: bytes (ob3)
TGS fbytes WEIAL,

S T e WA S QL 1D A s S RN 1 i A Y @S 1 v 1 5 6/ D 9 =W 12 N
Hu, bytes 7 HAT A AR B BCECHR Y RN 26073 -
classmethod fromhex (string)
by tes HKI7IRR El—AEIGEE E TATHR I bytes W4 FAFHRAN I Fn 8> T4+
PNPERBAS A S, FE g ASCIL 25 AT W20

>>> bytes.fromhex ('2Ef0 F1£f2 ")
b' A\xfO\xf1\xf2"

1E 3.7 MU bytes. fromhex () BAESZAMEITA ASCI %5 FAFFA HA2 2S84
TEAE— A R R, TT DAY bytes X G2t gt W7 (4 -1 7S B 2271

hex ( [sep[, bytes _per_sep] ] )
R[] —ASFRFRXTGE, G LB PR TR AN

>>> b'\xf0\x£f1\x£f2' . hex ()
'fOf1f2"

WAARA A NHERIBCFAFER E S 3, AR DASE & B A543 BR AR R sep TR S5 T i
., BRAIASHAE AT 2. 5 AT bytes_per_sep TR S #HIMEE . IE(ES M ATFIATT
TR, SUENLE N ZETHR.
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>>> value = b'\xf0\x£f1l\x£f2'
>>> value.hex ('-")

'fO0-f1-£f2"

>>> value.hex('_', 2)
'fO_f1f2"

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

'55554444 4c524c52 4142"

3.5 BChHE.
£ 3.8 iRH A bytes. hex () BUESCRERIIE) sep T bytes_per_sep 112 ATEA-75 bl th 97
T AT AT -

H T bytes XF 42 52 B R F5] (RLTFICdl), BT —4> bytes X4 b, b [0] $h—AHEHL, T
b[0:1] RA—AKEEHR 1 bytes X5, (X5 AP, RIIFYIH =4 Rl 2 — K
R FRER) .

bytes X} 4 ) Fn i H FHEMN b ..o, FAEEEEAE S bytes ([46, 46, 46]1) XFEAIHS
XL REFEPDAMEH List (b) ¥ bytes X5 h— 1~ H A A0 51 2

A 41%X) Python 2.x I IEH]: i Python 2.x RFH, FvF 8 L5 AFeh (2.x Pty ks N i —
PERIEIRRAAYR ) 5 Unicode “FAFERIEATA RGN, 302 T S8l R AR RSl fes, A
3. Python e 47) KL SCH5 8 (i SCAIN Unicode SCASE JE R A BN A —F15% . 7E Python 3.x i, X S %
B HGH $F8 {37 — B %dE 5 Unicode SCAR A A5 AT AN HLHES T, bytes 5547 AR 0N R Y HLA &4
A B AEE

4.8.2 bytearray Y%

bytearray X4 i&bytes X Z R AEXT WA o

class bytearray ( [source[, encoding[, errors] ]
1)

bytearray X% A € @ FHEIEE, BA
o AE—A2 %P bytearray ()
o QIE—MEE K EHASEIETT %) bytearray (10)
o A R U AT AN bytearray (range (20))
o JE M XM HIEAA B I EE: bytearray (b'Hi!")
H T bytearray X4 )@ W AR, ZXT BBk T bytes #= bytearray 32 1F W iR ) bytes I bytearray 34
BAEZ AL, SCFET P HNHAE,
B2 Wbytearray B ZEAL,
55 7 D VAN 1 3/ € L 11 O A s 2 AN VAN 1 4 . W i 1 4 € K =S = WY E DV
M, bytearray S HYELAT M AR 2L BOCECHE B B 02 vk -
classmethod fromhex (siring)
bytearray I FER Pl — MR L E FAFER Y bytearray X5 . FAFER U FR BT
PPN 7SBERIE A B, LAY ASCIT 25 A 2 4 2208

1
o A R A R ) e

>>> bytearray.fromhex ('2Ef0 F1£f2 ")
bytearray (b' . \xf0\xf1\xf2")

TE 3.7 BUEE: bytearray. fromhex () BIAESZBEIIA ASCIL 25 AR MIA H g 25484 «
FAE— B A i EL, T LAKF bytearray X GAEA R I A4+ /N il R

hex ( [sep[, bytes _per_sep] ])
R[] AN FAFERXT G, AR L PR TR AN
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>>> bytearray (b'\x£f0\x£f1\x£f2') .hex ()
'fOf1£2"

3.5 H I EE.

1E 38 B W Hbytes.hex () MU, bytearray.hex () BLAE L HF 7 L1 sep il
bytes_per_sep ZH{ UATE 7S 2E 4 575 Z TRl A7 B AT -

1T bytearray X5 2 BB )75 (FERITHIFE) , BG4 bytearray X[ 4 b, b[0] ¥ H—A4
R, M b[0:1] FFh— KN 1) bytearray X5, (X5 XCARTFAFERE AR, RIIAY) R B4 1) 5
HE KN 7).

bytearray X 42 [ 3 /5 fif i bytes X} 5 7 1Hi {H #% X (bytearray (b'...")), BN T & & &
bytearray ([46, 46, 46]) XFMMATEL . REZAT PAEIH 1ist (b) Kf bytearray Xif G % 4t
A~ B O R 51 2

4.8.3 bytes f1 bytearray 1£{E

bytes I bytearray YRR HF 0 A FFHIERAE. ENIAUBES R KRB RIERL, tRES (LA byes-like object
AT HARAE . TR RIETE, BT DMERAE R B R S TR S B 5. (i, BAEERIE
[ {22 T BB T AR RS T o

Efi#: bytes Ml bytearray X R 1T IAANZZ FAFRAE N HSE, R TAFR R I AEZ bytes X 44N
HEBH e I, ARDAE I AT Sik:

a = "abc"

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

a = b"abc"

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

HL28 bytes I bytearray #AFEUE (1A ASCIL ) —dE il A% =, PR HC7E A FRAT 28— EASCHICHE I 7 244 36 4
B o X LERR AT SR U

R (X e LT ASCII 3/ ke Ab B DAEE T ASCII % U175 I — 33k I B ] RS 2 S B IRIR .

bytes Al bytearray Xt 5 1) T 51 7594 AT A AL 0E 2 -

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

R I8 F 51 sub {E [start, end] J5 I WNAEE & B IR EL . RIS EL start 5 end S8RV F 2R
BRI T H) 0] URAE T bytes-like object B2 0 2 255 [ YA EE%L
AE 3.3 JUE T W37 0 255 JulE N A EUE N TR

bytes.removeprefix (prefix, /)

bytearray.removeprefix (prefix, /)
TSR ZBERIEAE A AT AL, GBIl bytes [len (prefix) ] o M, &\ J5 AL — 3k
Pr A

>>> p'TestHook'.removeprefix (b'Test')
b'Hook'

>>> pb'BaseTestCase'.removeprefix (b'Test")
b'BaseTestCase'
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HIZR 7] PASeAT: B bytes-like object ,

MR BLT7IAR) bytearray fiAS S AR ERAE—— B R E R, BMEBCA AL AT .

3.9 BRI HE.

bytes.removesuffix (suffix, /)

bytearray.removesuffix (suffix, /)

WAR ZHERBIEA B RFAFRLERE, HFH BRIAES, 1Rla bytes[:-len(suffix)] . HW, &
[ i s — S ) A

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

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

b'TmpDirMixin'

JG % ] PASRAT B bytes-like object ,

MR BLT7IAR) bytearray fiiAs AR ERAE—— B R E DR, BMEBCAE BT AT .

3.9 B Tige.

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

bytearray.decode (encoding="utf-8”, errors="strict”)
R 8] 45 5E bytes fRAS H ORI FAFER . BRIAGID N "ut£-8"'. FIPAAH errors ik BEAS ] 1Y 45 i
M2, errors FIERMNESN "strict', FoRmiGERST| R UnicodeError, HAtn] FHRI{E N
"ignore', 'replace' PAMARMIHAME i codecs. register_error () WA, W5 H4E
RALIZ 7y 5 N, BB M RASSNE, SRR A Y.

errors ZEENA AR A, PG RAEMERE, 10 RS — WSS DN B o 8 I Python T 44%
Ao B MR B R AGHE errors .

TR K encoding ZEUEY st r ARV EIEMBRSATAR bytes-like object , T/ AN 2 If ) bytes BY, bytearray
PO

AE 3.1 BCEHC A TR R TSR0 50
e 3.9 BOE W errors BAEAETT SAAATH B TS Bk A

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

bytearray.endswith (sujﬁx[, start[, end] ] )
AR RS AR E 1Y suffix SRR ] True, BRI False. suffic R PAN i Z A AT,
S SR BT T . INSRAT R start, R P4 E 07 BT HRAG AL . WISRA W RT end , KFAETHE
SE LA IR R
T RNIGE ] DARAE Z bytes-like object

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

bytearray.find (sub[, start[, end] ] )
AR [0]5 7 5] sub TERAE F AR B B/ VR, sub 115 TUIR s [startend] ZW. AIESEL start
5 end 2YIRTEAVIRFRTE . 2R sub RYGRFNR M -1,

FARI TP ] LA AT i bytes-like object B(72 0 % 255 i Bl A Y RE4K

PEAR: £incl () TR UE A SR sub ARG . SR sub S50 T, WO in
B

>>> pb'Py' in b'Python'
True
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1 3.3 BCEHC: W52 0 2 255 Y N B EUE N 1751 .

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

FUTF rind (), (HAERAE TRYIN G| K VvalueError,
B RN T IF Y] DAE AT R bytes-like object B 0 % 255 i Fil NI REEL .
TE 3.3 R W2 0 2 255 N EE N T 751 .

bytes. join (iterable)

bytearray.join (iterable)
IR Al —A~H iterable H ) TS 75 PEEZ T ST bytes B bytearray Xf4¢. U iterable H{ELEAT:
e 22 2 AFEFAE st r WRMEM 25 & TypeError, $2t1% 7541 bytes B bytearray Xf 4t
[ N2 REVE R TC R Z TR 43 B o

static bytes.maketrans (from, to)

static bytearray.maketrans (from, t0)
WEFSTHERB A Thytes. translate () WEARATIER, BARHE from Fidg A~ A7
A to WAREIN B EREREs from 5 to WERZE T a2 9 HAAMIERK R .

3.1 B fE.

bytes.partition (sep)

bytearray.partition (sep)
T sep UL B AL ER 5074, R El—A 3 e, HP A ERATZ R RAA S e
bytearray EIA<, PAKAFRAFZ IR . QRN FRAFARARE], MR EE 3 Jodl b 57 91 DA KR
2311 bytes B, bytearray X142 .

TR BT ] AZAL Ebytes-like object .

bytes.replace (0ld, new[, count])

bytearray.replace (old, new[, count] )
RN EIA, o BT T 75 old FXFHEE N new. WL T AT BESHL count, T H
L HT count IR T .

TR T8 B FP51 v] LARAL R bytes-like object .

AR WLJTIRRY bytearray JiUAS St AF S AT

BRI, AMEBCA BT .

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

bytearray.rfind (sub[, start[, end] ])
AR5 F7 41 sub FEFFSNNRAR BIR IR (Bcfr) 2851, 38T sub ¥ 5 7E s [start :end] 2, 7]
SR start 55 end RNV FoRE . WARL B MR ] -1,

TR TIPS ] LARAT B byrtes-like object Bt 0 3 255 i [l N A B AL
15 3.3 RCE N WEZ 0 2 255 Yol N B EUE N 751 .

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

KU Friind (), BLETFI sub KFEFIN &5k valueError,
BRI TP DURAE R bytes-like object B2 0 2 255 B PR EE%L
TE 3.3 MCHE B Wiz 0 2 255 JE I N R E -+ 75

bytes.rpartition (sep)

bytearray.rpartition (sep)
1 sep e J5— U BURIBLBIRAM A, SR —A 3 e, Hoh e I M, AR
B H: bytearray F A, DA FRAFZ G IITRAT o QUSRS FRAFAFRE], WHR IR 3 JesH P S A=
bytes BY; bytearray %5 DA K 5741 B Rl A o

BB RN BT AT AR AT R bytes-like object .
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bytes.startswith (preﬁx[, start[, end] ] )

bytearray.startswith (preﬁx[, start[, end] ] )
W BRI CASR TE /Y prefix TSGR True, IR False. prefic LAl ARy i ZAMIEE 4,
(AT A L T o ANRAT TR start, KF PR E LB TR AL . WRA W IEI end , KEAEFT 4
AN N
FH R A HISE ] AR AT B Dytes-like object .

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

i [] J5 bytes B bytearray X G EIAS , R IR H A IrATE LS AL delete 1 BT bytes, HiAx bytes £f
MBI 2 2 AR AT, R AT BE 256 1Y bytes X 42

A PAME F bytes.maketrans () J7{E A @3,
XTALFE SR FRF AR, 751 able 2411 H None:

>>> b'read this short text'.translate (None, b'aeiou')
b'rd ths shrt txt'

T 3.6 HUE W BUAESCRRRE delete 1521 XTS5

AR bytes il bytearray X G977 ¥R MIBRINA T 2 B0 G A s ASCIL iy —dE A%, (Hadad 2 AT 24 1)
SRR AL R BB . TE AN A 1Y bytearray J5IA#D 2 FUBHATEAE, s
ABTEIT AR

bytes.center (width[,ﬁllbyte] )

bytearray.center (width[, ﬁllbyte] )
IR EXT R REIA, RN width WP, EFE M fillbyte SEFH 2SN (BRI
ASCI ZSH65F) o X Fbytes X4, QIR width /AT Len (s) MR E T 5 EIA .

TEff: BEJTIRIY bytearray HUAS Hf 3 LA —— B R E NS, RIMERCA ATk 2e .

bytes.ljust (width[,ﬁllbyte])

bytearray.ljust (width[, ﬁllbyte])
R X R EIA, FERK N width {75 P EEZER 55 [EAHEER) fillbyte 522360 (BRINGE
ASCIL ZEA84F) o X T bytes X4, MR width /NTAET Len (s) W& B JE 51 R AS o

TEff: BLT7VARY) bytearray fiAS S AF ERAE—— B R E DR, BMERCAE BT .

bytes.lstrip( [chars] )

bytearray.lstrip( [chars])
R FFA R EIA, RS ENET S FA . chars ZECNTE E B ERF A EHE ST -k FEs——
XA FRR I Sl i 2 T ASCIL F4F . WARAABEECH None, W chars ZHUBIAF [ ASCIT
ZDESF. chars ZHOTAERRE BAHIE: TR SIBBRSEEN a4 4

>>> b spacious ".lstrip()
b'spacious

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

BRGBR) 7 5 0] DURAT B bytes-like object . FEMBRHAA T FAFE, MAREHHEES T
HFEF, S W str. removeprefix () Jik. Hlun:

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

>>> b'Arthur: three!'.removeprefix (b'Arthur: ")
b'three!'
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TEff: M7 YRRY bytearray A S JF LB E—— B BUR P E— DN S, RIESCA BTk .

bytes.rjust (width[,ﬁllbyte])

bytearray.rjust (width[, ﬁllbyte])
SR JEX BRI, K2R widdh 1895 AT 56 . PR E 1Y filbyte $5675 6 (SRik
ASCIL Z5#84F) » Xt Fbytes X5, W widh /NF2F Len (s) MR [EEFHI R4

TEff: IEJTIRY bytearray HUAS Hf A LA —— B R E NS, RIESRCA ATk 2L .

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

bytearray.rsplit (sep=None, maxsplit=-1)
K¢ BT IV AR R B 190, R sep AR X IRAT. QPRSI T maxsplit, Wi % 347
maxsplit WAR7>, M b ATFG . QISR sep RAGE BN None, ALAT R 07 ASCIL 25 AR T FF51#R
SWAER AT BT WEIBIFIGYRIY, rsplit () BHAMATHEEMT Tk split ().

bytes.rstrip( [chars] )

bytearray.rstrip( chars])
REFEFHI RIS, BRI ERARRTIT . chars ZHChTE € BT ESE M 3 F 5 ——
XA FRFEW ) E 2 T ASCILF4F . QRIS EC None, W chars ZHURIAFE IR ASCII
SERF. chars ZHOFAEERANIES; RSB HRSEEN A HA:

>>> b' spacious '.rstrip()

b' spacious'

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

BRI kR FE A W] DASR AT B bytes-like object o MR BAAN IR FAFE, A RETA EEEGF
HIFA4F, S W str. removesuffix () k. Bl

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

b'M'

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

MR BLT7IAR) bytearray fiAS S AR ERAE—— BRI, BMEBCA AL .

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

bytearray.split (sep=None, maxsplit=-1)
P RPN AR B 75, (R sep VERAM BT QARSI T maxsplic HAEGE,
I Z AT maxsplit HF (HI, R IEEZ LA maxsplit+l NITEK) . R maxsplit K38 8 5H
-1, WORBRERRE GHETIEE W RERIHR 43 ) .
WG T sep, WELHHWAASASEHGE - RZINEEA RS FH @lno,
;2" .split(b', ") iR [b'1', b'', b'2'1). sep BEATHEN —A 275 F 5 (B4
b'1<>2<>3".split (b'<>") $FiR[E [b'1', b'2', b'3'1). HEEMNHRGIRS 2T
FIRFIRE (o] B [bytearray (b'') 1, HAKRHRTHIFII N RAREL. sep AT LRAT

& bytes-like object .,

54n:

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

[b’lV, b'2|, b’3']

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

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

[b'1', b'2', "', b'3"', b'"]
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U2R sep RAGHE BN None, WIS — MR HIA: LA ASCIL 25 AT & B 0 B4~ 73 B
£, HERMEACEFIIELECRRBIZ AR I, TEARTEE SRR AN D002 7 9 sl 2
ASCII 75 AT P A HEF TR -5 18] [

i

>>> pb'l 2 3'.split ()

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

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

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

bytes.strip(Lﬁamﬂ)
bytearray.strip((ham])
RIEFE P RIAS, BB IR BT . chars ZHUNHE G BRI AT EAE A 1) ik il
H| 3 AR BRI I 7 V38 32 T ASCIL 4% . ISR IR BN None, W chars ZHURIAFE IR
ASCH %[ fF. chars ZH0F € BARIRBUR A RSB RSEEN I HE:

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

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

LR IRI {75 AT AR A R byrtes-like object .

TEff: IEJTIRY bytearray HUAS Hf A LA E—— B R E NS, RIESRCA ATk 2e .

A bytes il bytearray X (75 vk & B ()i A28 ASCIL i) —dE A% 3, AW 24 9 ) L 5 dE %L
Yo TEHEREAS/NT TR ) bytearray J5IAHR e EBHATEAE, TR SRR .

bytes.capitalize ()

bytearray.capitalize ()
R F PSR EIAS, AP AR R R — A ASCILAAF, I HA— A A RS
HARK/NG . I ASCIFH R PR R A AL

A W7 IRRY bytearray JiUAS St AF S AT

EREEE SR, AMEBCA AL .

bytes.expandtabs (fabsize=8)

bytearray.expandtabs (tabsize=8)
RE PR EIA, o G E) ASCIL # 3R AF 2 d— e 2> ASCH 254, AR T 4 Hi 31 fir
EMEE TR IEE . B rabsize TN —ANHIFRAL (BRIME 8 BHAE I R A7ES) 0, 8, 16
WUCEME) . BRRITITH, MRS AL E RN TH B — R 75 AT AR ASCH
HFRAF o\t "), WHELRPBHA PR ANEBHBAF, BILRNET TR (FIEFRAF
REYNSGEH ) RS HI T ASCHHATAF (o' \n") B EIZFF (o' \r"), BELPWEHIFHY
HIPNE NS o AT HAD AT A MBSO H R 24 B sn—, NS AT B2

iy s 7

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

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

A WTIARY bytearray JiUAS St AF AT

BRI G, BEBCA UL

bytes.isalnum ()
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bytearray.isalnum ()

wmER 7 b A T H R 5 B X ASCIL 5 £F 5 ASCIL + 3 ] % 14 5F H J¥ 51 JE
2N [\ True , 5 W R B False . F BE2R ASCH 5 £F i 2 & 1 H & & 172 )7 41
b'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ ' W F4AF. ASCII

TS e I HE ST b 0123456789 " HFFAF.

Bl

>>> p'ABCabcl'.isalnum/()
True

>>> b'ABC abcl'.isalnum/()
False

bytes.isalpha ()

bytearray.isalpha ()
R F Ao B A F RS 2 F R R OASCH F fF O H R AR B & W AR
True , & W & [ False . % Bk 2K ASCH F £f #t 2 5 W H € & £ )% 4
b'abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ ' FHIFAT .

4n:

>>> pb'ABCabc'.isalpha()
True

>>> p'ABCabcl'.isalpha ()
False

bytes.isascii ()

bytearray.isascii ()
WP Ry 23 BUTF 5 b AT E 5 ASCIL 35 AR 0] True , R M| False o ASCIL 51
BYETEEZE 0-0x7F,

3.7 B g

bytes.isdigit ()

bytearray.isdigit ()
WER P8 vh iAo ASCIL +JE 4R H HF 9 JE2 R[] True , R[] False . ASCII
TRERB SR F T EAETE TS b 0123456789 " HIRYFAF.

fian:
>>> p'1234" .isdigit ()
True
>>> p'1.23".isdigit ()
False

bytes.islower ()
bytearray.islower ()

MR P 2 DH —A/ NG ASCI FAFIF H A K5 R ASCIL FAF R[] True , 75 Wi 1]

False,

4n:

>>> pb'hello world'.islower ()
True

>>> pb'Hello world'.islower ()
False

/NG ASCI A2 P T HE S EF 5 b'abcdefghijklmnopgrstuvwxyz ' HIHFESF. K5
ASCII Z5t 2 F 1 H 0 &7 7% b' ABCDEFGHI JKLMNOPQRSTUVWXYZ ' HHFAF o

bytes.isspace ()

bytearray.isspace ()
SR P9 i A 15 2 ASCIL 25 A7 L8 JE2S R [B] True , FHWiR[E] False . ASCII %5
R IEAEETS b \t\n\r\x0b\ £" (&4, fil 2, 47, 14, B2, 2E40) 745 .
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bytes.istitle ()

bytearray.istitle ()
WRFH N ASCH bR/ NG RATF HIFFdE2 MRk E] True , HWRE False o & Hbytes.
title () THHAR “DR/NEG” BITRHE Lo

B

>>> b'Hello World'.istitle ()
True

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

bytes.isupper ()
bytearray.isupper ()

IR FH 2 —AKG 58 ASCI P49 HBA /NG ASCIL A A7 R 0] True , 15 Wik [#]

False,

4n:

>>> Pp'HELLO WORLD'.isupper ()
True

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

/NG ASCH F47 5l F T HA 55T b abecdefghijklmnopgrstuvwxyz' I FH. K5
ASCIH 4R F B EA S 1E/F%)) b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' HF4F -

bytes.lower ()
bytearray.lower ()

RE AR, HrE KRS ASCH FERF A AT N /NS
54n:

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

/NG ASCH ZH it B F I HA SHEF Y] b'abedefghijklmnopgrstuvwxyz ' PHFEEA. K5
ASCI FZF 2 = A 57674 b' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' HHFEF.

TEfif: BLI7YEE bytearray BA 5 4 BB E— B B8R A —DBER, RIS MUETSAL .

bytes.splitlines (keepends=False)

bytearray.splitlines (keepends=False)
i [ fiy S AR 4 o AT AL 81, R ASCIL AT I R AF 1AL B AR 43« eIy Y& A Mluniversal
newlines Jy K A3AT . BERINIF P EIRATHF, RAG T keepends H o EAH.

i

>>> 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']

AT split (), BT HERAT sep B, WS FAFERHITIAR R Bl A2502, AR RAEAT
ASLER B HIBINAAT:

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

>>> b"" . splitlines (), b"One line\n".splitlines ()
([]1, [b'One line'])

bytes.swapcase ()
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bytearray.swapcase ()

R EFE PRI, HEra /NG ASCH ERFFA AR KRG, RZ IR
Fn:

>>> b'Hello World'.swapcase()
b'hELLO wORLD'

ING ASCI FAF k2 F T H A & 1E 75 b' abcdefghijklmnopgrstuvwxyz ' FIHFER. K5
ASCI PPt F I HAL &£ /74 b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' FH Y F4F

AR T str.swapcase (), fEE —JH AN bin. swapcase () . swapcase () == bin MK
3o K/NGEAGAE ASCIL HE X FREY, BRI HXFF4T 2 Unicode R0 3R U AN B BT

TEff: M7 VRRY bytearray JiUA S JF B E—— B RO E— NS, RIMESCA SR Tk .

bytes.title()
bytearray.title ()

AR [0 S W PR SRR CAS , AN BRR DA KS ASCIL PRI 3, AR T R/NE . A
DR INE I FAECRE PRI EREAAE

i

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

/N ASCH F sk F I H S 1E/FY) b'abcdefghijklmnopgrstuvwxyz' FHFRK. K5
ASCIL F45t 2 F i E B S 1E 7% b ' ABCDEFGHI JKLMNOPQRSTUVWXYZ ' I FG . FrG HiAthF
FEERA X 3 KNG

IR — RO R 10 S O R X, RIS TR SN BA . 1208 XTELHUF I N ARR
AR, HEREWERRAS G A IS B Oy B, X0 RESEUR A B4R

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

T DA I D)k 3R M S A S (4 e St Ak L

>>> import re
>>> def titlecase(s):
return re.sub(rb" [A-Za-z]+ (' [A-Za-z]+)?2",
lambda mo: mo.group(0) [0:1] .upper () +
mo.group (0) [1:].lower (),
s)

>>> titlecase(b"they're bill's friends.")
b"They're Bill's Friends."

TEff: IEJTIRY bytearray HUAS Hf 3 LA E—— B R E SR, RIESRCA ATk 2L .

bytes.upper ()
bytearray.upper ()

REE AR, /NG ASCI FAF A X I K S
54n:

>>> pb'Hello World' .upper ()
b'HELLO WORLD'

/NG ASCH Z it B F I HA STEF Y] b'abedefghijklmnopgrstuvwxyz ' PR FR. K5
ASCI F 2 A 57674 b ABCDEFGHI JKLMNOPQRSTUVWXYZ ' HHF4F.
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TEff: M7 YRRY bytearray A S JF LB E—— B BUR P E— DN S, RIESCA BTk .

bytes.z£ill (width)

bytearray.z£ill (width)
REEFF IR REIA, FE2E3HFE o' 0 B AT S BN width, IEGERTZ (o' +'/b'—") (AL
HRRIEIENAFS Z BIHFMAEZ Hl. X Thytes X4, WIR width /NT45T len (seq) Mk
EYFE2TIR

5 4n:

>>> b"42"  zfill (5)
5100042

>>> b"-42" . zfi11 (5)
B'-0042"

TR BTV bytearray BRA 5 4 JFUBEAE— B R A —DBXER, B RAMUETSA .

4.8.4 printf RBHFTHERMHEAL

1R AN AR R Z MR, TTRESEFZE IR (BN TCIRIE ) B m oA
B o ARESAT IR T AR T B I, R A — I .

FATEHBRXR (bytes/oytearray) HA—FRRRA N ERAE: (1] & ORUBD B 54T . X BBFR R 735 R
B 45 XALE] BIEBELF. ST format % values (F format J—PFAEEXR), T format ) %
HARCAT RO N B IEA values 25 H o HBCREMTIE CifiE M sprintf ().

W format FoR—AEMBEL, W values 7 DAH— A AETCAIN 5 > BIMAYTE, values W/ 22—
EIHCG R T BTG S E AT O [F e, B R — A B s R S (Bl anocdl) .

SRR S B 2 PRI LA DL AU, LA HAL L 0T
Lovat A, TR
2. W (RTik), Him ISR S FAF R SI4UR (I (somename)).
3. BERRE (W), TR S
4

CB/NFBOE (i) WERAEEN 1 (B5), WISLERSERES M values TR T —IuR P, %
AR R R S 0 g i/ N B S FE AN TR RS BE 2 SR T 3R

SRR (ATik), DAE . (09) ZIE MR EEMEG . WERISER < (B9), WSFrES
M values TCALRY T —JCE BRI, BRI RN AGEEZ S e R .

6. KEMBIMAF (k).
7. FEMRIH,

YHAMSEC—AD 7 (SOABREIAL) W, FA7 AR AR s 2 S S IR = A B ST, X
B ' AT JE M AR U RERE BRI e RS AR (B il

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

TELLTE DL I AU R REI L * RiCAF (R E— PRI SHOIK) .
AR -
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s | &Y

Y| (RGO BB (R E LR S0) .

10" | OB EIEE AT

-t | R A T (AR AR 0 B, WIS RS ) .

L CERD AR R R IR R (BRS T ARRAS ) IR B A

RS C A B ) R TRARECRIITL (SR SR ) -

AT KBRS HAF (h, 1 5 1), {EH/8M, 0% Python HBEIA A EE — FTLA 31d M F 2d.
BRI

%] aX iE
¥ id

dr | AT TR

IR A

o' | AT/ AL 1
‘ut | WA - ST A ®)
x| ARSI OhE ). 2
X' | ARSI (RS ). 2
e’ | EsdEEE (NG, €)
'E' | Rl OK5). A3)
nEr | TR (€)
B 2 i L A3)
'g' iﬁ%ﬁow%%ﬁ¢?4ﬁ$$?%ﬁwﬁm$%ﬁﬁ%ﬁ,?Mﬁm+ﬁﬂ% ©)
e

'G! ﬁ%%ﬁoW%%ﬁ$?4ﬁx¢?%ﬁwﬁﬁk§%ﬁ%ﬁ,EW@%+H%% 4)

K.
'c' AT (BB AR )
'b! FAE (LGRS o K2 R A bytes_ () IIXTR). &)
's! 's' & 'b' W%, HWCUTEE T Python2/3 ARG HH S A . (6)
"a' FA4H (i repr (obj) .encode ('ascii', 'backslashreplace) H{E{T] | (5)
Python X}42) .
T e e WA TR ST Pythonl3 TGRSR G

s | ARSI SRR A s AT

HRE:

(1) BRI SRR — R Z i A \BER BT RTZE (' 00 '),

2) WEHEAUEA LA RIS ZHEA 1 0x" 30X JiZR (BukTREM "= ik 'x' #:X).

Q) WHAUEXERATEL R TG — AU, RIS 3 %Y .
ANEURUE RS R A AR EE B, BRIAH 6.

@) WP R ZSFESR TS — I MIUR, RES O FA S WA 0L IR R -
/BRI A RS R RS BE s, BRI 6.

(5) WRKGEE N N, R N AN FAT

(6) b'ss' BFM, BT 3.x BRI PRSI,

(7) b'sr' BFH, HFE 3x BRI HRHA AR

(8) &I, PEP 237,

TEff: BLITIEM) bytearray iRAS Ff 3 BB — BRI SR, BIERAMUT TS .

S
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PEP 461 - >} bytes #il bytearray 75 h1% 4§10
3.5 Bl e

4.8.5 WEHE

memoryview X4 FLVF Python fCHS T 1] — Xt R NwR B, B G 30R Zop KL oz b4 T
L.

class memoryview (object)
BIE—A51 H object jmemoryview . object WhZi AL M X ML . SCHFZE i X PIMSLIN A 00 52
Hbytes flbytearray .
memoryview H JLHRMME, JCHEIEH IR object AP § NAFERTC, X T2 BRI RAL,
Wbytes Mbytearray , —MICRR—ADFN, HHAMRE, Warray. array WREAERIIT
%,
len (view) Htolist PWKEME, WHE view.ndim = 0, WEKEHN 1, 1R view.ndim =
1, WHAKREEST view FOTEMEE . MTHEER4EE, HRKEESTIR view i ES | RIKIE.
itemsize JEIERT A URE BN TCR IS 7140

memoryview AFBIIYIT METIVIHHICEK . —4EUITIIEERIE2— > T LA

>>> v = memoryview (b'abcefg')
>>> v[1]

98

>>> v[-1]

103

>>> v[1l:4]

<memory at 0x7£3ddc9f4350>
>>> bytes(v[1:4])

b'bce'

WK format F—RHAT st ruct BB LR GLVIRT, 0 th ST BBl B0 i o
AT, FHRPIEA EMBBRIG A T —4E A B AT DA — A8 h — AN o
IR TC TR | 2 4E NAF LR AT DA 1 4 ndim BB TC R IATRE ], ndim B2
JE o YN AL AT ARE ] 25 el E TR 5 )

X B M AR T AR B

>>> import array

>>> a = array.array('l', [-11111111, 22222222, —-33333333, 444444447)
>>> m = memoryview(a)

>>> m[0]

-11111111

>>> m[-1]

44444444

>>> m[::2].tolist ()

[-11111111, -33333333]

WERTEX G5, WAL SCR—HET R IR E . SO R/ NI B A

>>> data = bytearray (b'abcefg')

>>> v = memoryview (data)
>>> v.readonly

False

>>> v[0] = ord(b'z")

>>> data

bytearray (b'zbcefg')

>>> v[l1:4] = b'123"

>>> data
bytearray (b'z123fg"')

Q)

4.8. —i#§IFFIZR --- bytes, bytearray, memoryview 63


https://www.python.org/dev/peps/pep-0461

The Python Library Reference, %47 3.9.6

(8L 7))
>>> v[2:3] = b'spam'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: memoryview assignment: lvalue and rvalue have different structures
>>> v[2:6] = b'spamn'

>>> data
bytearray(b'zlspam')

M AT S B, 0 80 BRIy (L) Z8BUR ) —2E AL I (RIS nT A A o WA A o S
" hash (m) == hash (m.tobytes()):

>>> v = memoryview (b'abcefg')

>>> hash(v) == hash(b'abcefg')

True

>>> hash(v[2:4]) == hash(b'ce')

True

>>> hash(v[::-2]) == hash(b'abcefg'[::-2])
True

e 3.3 JRE G —4ENAAARL IR BAE T DAREY) i o A AR ST 57BY, b B0 1 — 4k A7 A B B2 T
UEEiibp

TE 3.4 WUEW: WEMEIIES H3d N N collections. abe. Sequence
TE 3.5 MU AT IR I FAE T B O e i TR 5
memoryview HAPNT—8IE:

__eq__ (exporter)
memoryview 5 PEP 3118 )&t $X W AR, IF AR M ] st ruce EIAMH
BRI AR R AR AR IR A X AR AR [, DA Tl S840 A

Xt Ftolist () 27l BT X Fpstruct #& X FAFH T4, W v.tolist () == w.
tolist () W v Fl w #H55:

>>> import array

>>> a = array.array('l', [1, 2, 3, 4, 51)

>>> b = array.array('d', [1.0, 2.0, 3.0, 4.0, 5.01])
>>> ¢ = array.array('b', [5, 3, 11)

>>> x = memoryview(a)

>>> y = memoryview (b)

>>> x == g == y ==

True

>>> x.tolist () == a.tolist () == y.tolist () == b.tolist ()
True

>>> z = y[::-2]

>>> z == C

True

>>> z.tolist () == c.tolist ()

True

R PTL AR X FAFHEIA s t ruce BT SCRE, WM G LRSS R B A (RIFA%C
TR ZEr XA )

>>> 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

(T oUgkEs)
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(8L 7))
False
>>> a == Db
False

R, SRS —RE, T NFEREXIRKD, v is will FRERE v = w.
£ 3.3 BOE R Z BIAYRAS LA RS 77 It & 2 2% H A oS 2 AR AL 45

tobytes (order=None)
P X A AR A ER R ] . XA Y T NAAIE L by tes fiE4s .

>>> m = memoryview (b"abc")
>>> m.tobytes ()

b'abc'

>>> bytes (m)

b'abc'

XFARESRA, ERET PR RNYER, P irg o h 735 f. tobytes ()
YRR RFRFER . AT G st ruct SHUEENARE M EIEEN .

3.8 FrRUIGE: order WILAKH {C°,°F,°A%Y e 24 order ’C 30F B, JRAGEEH I EIRE S EH 2 C
oY Fortran JliJ7 . XFIESME, "A° 2R F P N AERE BRI A< . R, PIAFH 9 Fortran i
FEBRE . MTARESIME, B el C B, order=None 5 order="C’ 2 AHAI¥]

hex ( [sep[, bytes, _per_sep] ])
R A —AFRFERXTGR , H a3 B RAWAS 7S i i Rt 2 g X HLR 45717

>>> m = memoryview (b"abc")
>>> m.hex ()
'616263"

3.5 Bl e

e 3.8 R th: Sbytes.hex () ML, memoryview.hex () BLAE 3+ A 1E B sep F
bytes_per_sep Zx${VATE 7S 3 il it 1) -5 Z (AR 2 B A

tolist ()
PG XN S PA— A Ie RPN RTE R [E
>>> memoryview (b'abc') .tolist ()
[97, 98, 99]
>>> import array
>>> a = array.array('d', [1.1, 2.2, 3.31)

>>> m = memoryview(a)
>>> m.tolist ()
(1.1, 2.2, 3.3]

FE 3.3 BOE: tolist () BAESFf st ruct MHUEIR PR ITA BPAF R AR A K2 4R
o

toreadonly ()
1R 7] memoryview XF 4 N ERA . JR IR memoryview X 4R 4L AE o

>>> 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

Q3
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(& b))
>>> mm.tolist ()
[43, 98, 99]
3.8 B EfE.

release ()

FER R AL R A TF IR et X o VP2 X G BT SR IO R 2 R IBURF IR B A (191
W, bytearray FB I EEILIEER/N); Hit, AT release() AT ATy (M B 25 ik 46 B A
OFREAET 2 AR BT o

TEBL TR 5, ALATR LA B it — P AR 5| K valueError (release () AR E R,
B ARZ YR

>>> 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

S with @A), AT RARELE EF SCE PRGBS RBOR:

>>> with memoryview(b'abc') as m:
m[0]

97

>>> m[0]

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: operation forbidden on released memoryview object

3.2 B fE.

cast ( format[, shape ] )

B NIERL R AL B RS 2B AR . shape BRiA K [byte_length//new_itemsizel, X
-+

AV 1D -> C-contiguous F1 C-contiguous -> 1D,

HAS AR T st ruct iEH I B—JC R FUAERK . Hoi—Aig b2 71 0 (B, 'Y
200 SR T IR B SRR BEAR ] o

- 1D/long %4464 1D/unsigned bytes:

>>> import array

>>> a = array.array('1l', [1,2,31])
>>> x = memoryview(a)
>>> x.format

R

>>> x.itemsize

8

>>> len (x)

3

>>> x.nbytes

24

>>> y = x.cast('B")
>>> y.format

B

>>> y.itemsize

>>> len(y)
24

>>> y.nbytes
24
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¢ 1D/unsigned bytes ¥4t/ 1D/char:

>>> b = bytearray(b'zyz")

>>> x = memoryview (b)

>>> x[0] = Db'a'

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

>>> y = x.cast('c")
>>> y[0] = b'a'
>>> b

bytearray (b'ayz')

ValueError: memoryview: invalid value for format "B"

R 1D/bytes 5544 3D/ints F-444e Ay 1D/signed char:

>>> import struct

>>> x = memoryview (buf)

>>> y = x.cast('i', shape=[2,2,3])

>>> y.tolist ()

(ree, 1, 21, I3, 4, 511, [(le, 7, 81, [9, 10,
>>> y.format

'il

>>> y.itemsize
>>> len(y)

>>> y.nbytes
48

>>> z = y.cast('b")
>>> z.format
lbl

>>> z.itemsize
1

>>> len(z)

48

>>> z.nbytes
48

>>> buf = struct.pack("i"*12, *list (range(12)))

K 1D/unsigned long %%4% >4 2D/unsigned long:

>>> x = memoryview (buf)

>>> y = x.cast ('L', shape=[2,3])
>>> len(y)

2

>>> y.nbytes

48

>>> y.tolist ()

(o, 1, 21, [3, 4, 5]1]

>>> pbuf = struct.pack("L"*6, *list(range(6)))

3.3 B HE.

TE 3.5 WUHE P 2540 Ry F IR, JEA% R AN A2 B

AFAE— SR A i 1 :
obj
WAFILEI B 2 X R

>>> b = bytearray(b'xyz')
>>> m = memoryview (b)

>>> m.obj is b

True

4.8. —i#§IFFIZR --- bytes, bytearray, memoryview
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3.3 BRI

nbytes
nbytes == product (shape) * itemsize == len(m.tobytes()) . XA E
FoRBPRE S M EET T EA—EST len(m):

%@

>>> 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

2 MR

>>> 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, 4.51, [6.0, 7.5, 9.0, 10.5], [12.0, 13.5, 15.0, 16.5]]
>>> len(y)

3

>>> y.nbytes

96

3.3 Bl Hise.
readonly
— RN E H R E .
format
— R, AEMETR AN TTRR (FR N struce BHAEX) . WAAREFT A RA
BB FEARR S ERAE, ERLT% Blicolist () AUBRT AR IR,

T 33 ME B A% R BY BLE & ik TR stuct KD iE ¥R Ab FE. X B 0k %
memoryview (b'abc') [0] == b'abc'[0] == 97,

itemsize
memoryview HIEENICE AT RIR AR/

>>> import array, struct

>>> m = memoryview(array.array ('H', [32000, 32001, 32002]))
>>> m.itemsize

2

>>> m[0]

32000

>>> struct.calcsize('H') == m.itemsize

True

ndim
— R, FORNAEIRR Z A A 2 DA .
shape
— BT, il ndim BB S NN GERIY N 4B TEAR .

T 3.3 R 24 ndim = 0 BHECH 25 ST M AN None
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strides

— BT, S ndim ARG AT ORI, AT S AR R
)T‘E?D
1 3.3 MRS R 24 ndim = 0 BH{E - 25 T4 M A T8 None.,

suboffsets

1t PIL KRS TR - (B DU EASEE R .

c_contiguous

— R NIRRT N C-contiguous 11 /R{H.«
3.3 Bk HhE.

f_contiguous
—AFEBH AT M Fortran contiguous W4 /R1E .

3.3 B e

contiguous
—ANFEBH NTFAE A M contiguous YT JRAE «
3.3 B IhhE.

4.9 FEE5FA --- set, frozenset

set X} 52 5 HH B A ME—PE B hashable it G r 0L oy 2 W48 & DLAY s A48 i s il . A3 30 b &
PRE A I DA S E P G, Blanac e, PR, EESNMELEFS. (X THMERNZRES
FHdict, list Htuple ZBNEIS, PAMcollections fHil,)

HHAhZ ULk, £E5WTFF x in set, len(set) fil for x in set. fEA—FILIFHIZ T4,
EEHARNICFICEM B SIEAMT . AV, EEAR IR YA s HA T 20 A .

Hui B WA N BEEEGRAE, set Mlfrozenset, set KAEA[AF(H) - H PN E A AT add () Fl
remove () XA ERMAE . T2 AR, ERAWAE, HASREWH /E T 8 0 f el H 4
BMICER. frozenset RAUEANARH H Whashable - LN ZTER OGN REFFAS s TR E W DAKE
FEF I e AR ST &

BT DA set Mgy, dEZSI set (A2 frozenset) 34 AT DA K DAIE 540 B T R Y R W& T AL S
Z kA, BN {'jack', 'sjoerd'},
PR 1 2 E A FH R A4 =X

class set ([iterable])

class frozenset ( [iterable] )
IR Bl —AN Y set 5% frozenset X%, HIGEFR HT iterable, & ITCE W ~hashable, BEFE~ 4
;ﬁ;@“ %ﬁ%ﬂ’ﬂ%ﬁ, AN Z G frozenset X WIERARAGE iterable, WAHfiR A —4>
=LA

ESSUIDIE 2Ly Sl E:d
- BEFRTERE S AL S RERA I 1 Jack, Tsoerd!)
o [iffEAWESR: {c for ¢ in 'abracadabra' if c not in 'abc'}
o fEFZETUMIESS: set (), set ('foobar'),set(['a', 'b', 'foo'l)
set filfrozenset [HSERFIHRAL DA B/

len (s)
RIS s e RS R (RF s 9340 .
X in s

I x 245 R s R .
X not in s
R x 2R AE s PR .
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isdisjoint (other)
WRESTAE S other A TTENIRE] True. 24 HACYNESATE WL, W
BN ER

issubset (other)

set <= other

K2R P )RR TCRARTE other ZH

set < other
K ES R N other E T4, Hl set <= other and set != other,

issuperset (other)
set >= other

Kl 275 other FH RN ICHEELR G Z

set > other
KM EEE TSN other I EHSE, Bl set >= other and set != other.

union ( *others)
set | other | ...

R, HAP RSk B ARG PAK others 37 E Y T 4G IR -

intersection (*others)
set & other & ...

R AN S, K REALAK others 72 I INA £ G P ILAIIITR.

difference (*others)
set - other - ...

R ARG, HAP A R THAE others 15 HU A & HAFAER LR

symmetric_difference (other)

set ~ other
BRPl =S, P cReUE TIREGSR T other 182 W HAVE S, EAREFEE T
#o

copy ()
R 0] R A A S DL

o &, JF 3 B M A Wunion(), intersection(), difference(), PA
Fsymmetric_difference (), issubset () Mlissuperset () JIESEFZAEE W BT ZAE
RHSE MHHZTR, EATITR Rz BT A M ER S HON S . XtHER: T2 5% S i e
LB set (Tabe') & 'cbs', MAEFREEETE A set ("abe') .intersection('cbs'),
set flfrozenset WEFFEAHEANLE . WNEGY MY GNEGTHENTEHUST
B—NEEZN (BT THE) WS, —MNMEEYHACYH NS — M EANETE (B
FIGHE R THEEAFEAAEE) N R A DM EAYHICYE N N EEGHEBSE
(BIR G4 AR AR E A AHSE) BHUR T 55— NER .

set WSEHl 5 frozenset WL 2 8] 2 T EATH 8 1T LB Bl set (Tabe') ==
frozenset ('abc') iRH True, set ('abc') in set ([frozenset ('abc')]) H—FE,

FHESHE B AR aHD TR A i, EEWAES AR ESAHE R TR N
ST TEE, WA A YR o] False: a<b, a==b, or a>b,

HTEAGICE X THSHEY (FEXR), HHEGHWRIFIEList . sort () JrEmE HIF I
T X o

LEMNITTE, SFMABESE), DI hashable.,

RE Tset Sl 5 rrozenset W) #6712 5/ & [l 5 55 — A B AEBOM R 9 25 8. 61 4n:
frozenset ('ab') | set('bec') Ffik[A| frozenset HSLH,

TRIN TR T set AR T AR ZZR) frozenset SLHIHRAE:

update ( *others)
set |= other | ...

BT A, ISR A others Y FTAICE.
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intersection_update (*others)
set &= other & ...

BOHAES, HAREHEPFEFTA others FULFFEM TTEK

difference_update (*others)
set —= other | ...

RS, BRHPWAFAET others FIITE.

symmetric_difference_update (other)
set “*= other

HHRG, RRBAET RGN — AR R ER TR

add (elem)
FFICE elem TSINEIEAH .

remove (elem)

MEEGHHREIRICER elem. QISR elem NFAET RGN &G K KeyError,

discard (elem)

WIRICE elem {PAET AT MAFFHAZ IR .

pop ()
MEA TR R LR —ANT0R. WREANTMNEST| KKeyError,

clear ()

MEG TR ILE.

EHEE, FBE S RA Hupdate (), intersection_update (), difference update ()
Msymmetric_difference update () J{ERFEZAE R 0] AT RN NS5

R, _ _contains__ (), remove () fldiscard () JF{ER] elem ZE(A] GE2—> seto, 5%
— M frozenset FATI R, ARG elem G OIHE—MZ BT 4.

4.10 BREFSERY --- dict

mapping 342 £ Rehashable (WU EMT RN G W@ T AIAXT 4. H a0 —FhbRiEmLgT 2 g, (%
THMAERIN R IESF 1ist, set Hruple FNELR, PAfcollections fith.)

FHPHE JUF AT DURAEAIE . dRhashable WE, BIMI&A)3R. FOBCHAM AT A MMH (HEXTRET
T AERT AR HEAT IO ) RTS8 1 i o O 0 U i) — R = 4n SRS B A
S (it L A1 0) M E T AR R RS —F & H . (ERIEHE, BT i8N T 7 s S i
FURBIRAMA, DRI VR SR AN B Y )
TR DU K DAUIZ S o R 2 XS RS TSRS Z kB, Bl {'jack': 4098,
"sjoerd': 4127} B{ {4098: 'Jack', 4127: 'sjoerd'}, WR[PAETdict MR SEAEE .
class dict (**kwarg)
class dict (mapping, **kwarg)
class dict (iterable, **kwarg)
IR —ASE L, BT R 7 B S BRI AT BB 25 1) KB SRR R G AL
TR 2 A7 ORI
s [ AFEENPIES S 2: BEXH AR {'jack': 4098, 'sjoerd': 4127} or
{4098: 'jack', 4127: 'sjoerd'}
o [fiHFMHMEST: {}, {x: x ** 2 for x in range (10)}

o [HFEAMERS: dict (), dict ([ ('foo', 100), ('bar', 200)]),dict (foo=100,
bar=200)

WERBA G MBS, Dl RGN ESHOF LB TR R, (e

—AEA WU SR [ SR T I, (BB R AN —iterable 35 . A
G AT S AU — WL S P SR A AR A 5. A — TP B S — XS A BT
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I, I AREGA IR, R A IL A L, SRR AL
HHAERT IR

WEREG TR TSR, MR TSR HE RPN R BT B SR 7. R B AR
BOAHE, RE KRBT SHEREOR AL ESHE.

fENER, AN RBIERER T Y% T {"one": 1, "two": 2, "three": 3}

>>> a = dict (one=1, two=2, three=3)

>>> b = {'one': 1, 'two': 2, 'three': 3}

>>> ¢ = dict(zip(['one', 'two', 'three'l, [1, 2, 31))
>>> d = dict([('two', 2), ('one', 1), ('three', 3)1)
>>> e = dict ({'three': 3, 'one': 1, 'two': 2})

>>> f = dict({'one': 1, 'three': 3}, two=2)

>>> g == b == ¢c == d == e == f

True

BB TSRS A X B - 2800 Uy X H BRI A 807 Python FRiRAF1E A . HoAt 5 =0 mT fie
TR
XSGR T SRR ERAE (BT B 2 SRR S B Y 2 SR ) -
list (d)
IR d A ) B R A 2R
len(d)
IR d IR
d[key]
R d DA key BRI QRIS AT key W25 | K KeyError,

R FHFREXL T HE __missing_ () I H key RFEAE, W dikey] #RAERE T %
TrEIT A i key fE N SEL. dlkey] BlJGRHRIIEG] % __missing_ (key) T#H TR
w5 EWAEMIXT R s R E . A HA e e LB __missing_ (). WIERAKE L

__missing__ (), W&§|kKeyError, __missing_ () #4e—NHE: EAER D
S AL
>>> class Counter (dict):
def _ missing__ (self, key):
return 0
>>> ¢ = Counter ()
>>> c['red']
0
>>> c['red'] += 1
>>> c['red']
1

F R BT SR Teollections. Counter S & /- LS. A 5 — DA
_ missing__ f¥ERHcollections.defaultdict Fr{E AN

d[key] = value
¥t dlkey] &N value.

del dlkey]
Ff dikey] M d HFRR. QERBL AL key M5 K KeyError,
key in d

st d PAFAERE key WIR[E] True, HNER[E] False.
key not in d
ZMT not key in d.
iter(d)
IR PAF MR R kAR . X2 iter (d.keys () BYPFES .
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clear ()

24U SE S Sl P

copy ()
A [l J LA P DL

classmethod fromkeys (tterable[ value]

(IR B iterable FREAIE— 7L, FRBIEBCN value.

fromkeys () @R EFFHAPIE Y. value FRINH None, I EA NG H-—AHkEY
S, RILL value BCH—ANTT AR X G 0 025 51 Fe il o R %A B LR . BRBURTRIOME, 5
I S .

get (key[, default])
W key 17AE T F R SR [E] key BOME, 75 3R 8] default. IS default 25 1 ) ERIA K None,
MM ¥R AN 5| K KeyError,

items ()
IR I (5, (E) X)) AR . S IALIE T %S4
keys ()

IR Ay B U — T . S DAL 2 2 S A .

Pop (key[, default] )
N key AFEFS IR RS MR I8 BT, 75 MR default. M defauls 211 FL key R
e T, Wy kkeyError,

popitem ()
MFHAPREERIF R M —A (5, {H) XF. BEX &% LIFO (EREde ) MR ik ] .

popitem () i TXFHMITIHFEMERENR, XEEGHEETEFEWEEH. RIS,
T popitem () ¥5| K KeyError,

15 3.7 B0 BAEXHRRR A LIFO WijF . TEZRIRIRAY, popitem () &iRBl—AMER
BRIMENT

reversed (d)

R A A R L R R R . X S8 reversed (d.keys () BYPEER .
3.8 i M AE

setdefault key[ default]
WER T IAFAEE key , RIIEWE. WERAIEAE, AN default (5 key , HR 0] default .
default BRIA"H None.,

update ( [other]
TR E other HBEMEXT BB 7L, BREA M. R[1 None.

update () B2 —AFHIG, SFE— RS EAEXT (UK % Jo 2 s Ho A vl 254
WG RR) B EANT G, WG T B S8, 2 DU T 45 2 1 B/ ) 58 3 o L
d.update (red=1, blue=2),

values ()

A [l T AE A B — DRI . S AL 3 % A

A~ dict.values () MEZ A LR S 2R A False, iXFE dict.values () 5
HH B R s [ -

>> d = {'a': 1}
>>> d.values () == d.values|()
False

d | other
3 d Fl other W EFER A B — T 3L PR DAATES 23 . 24 d FI other F5 H 7] B
B, other FI{ELSE .

3.9 B hE
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d |= other
] other W/EFEE T d | other V] DA Emapping BYiterable (BN . 24 d FIl other 45 FH 7]
Wt other {EAL G .

3.9 B fE.
P R BACY BT RAAMRER (%, &) XA 2% (ABEIT) . 7 o<,

<=,7>=,7>) K5 K TypeError,

U2 PR B A A AR o S KT R 14 BRI AN S SR o I S T 9 B B AL B R
.

>>> d = {"one": 1, "two": 2, "three": 3, "four": 4}
>>> d

{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> list (d)

['one', 'two', 'three', 'four']

>>> list (d.values())

(1, 2, 3, 4]
>>> d["one"] = 42
>>> d

{'one': 42, 'two': 2, 'three': 3, 'four': 4}
>>> del d["two"]

>>> d["two"] = None
>>> d
{'one': 42, 'three': 3, 'four': 4, 'two': None}

1537 WUE I I SRR B AT . BEAT 42 1 3.6 KU CPython STBRARY .
RN L R 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)

16 3.8 WUk F ML AR 2 T
W
types.MappingProxyType W#HRAIE—Adict B HEME.

4.10.1 FHIEI KR

Hdict.keys (), dict.values () fMdict.items () iR BIHINT L2 ALE AT £, %02t
H— S, X ERE YIRS AR O
UL P AT AR IR A AT A 5 O R A B5cai 9 SCHp J o A T -
len (dictview)
IR A H AR
iter (dictview)

WRE R I (DA (%, ) honRMITAHRTR) kA

HERE S P90 A BT R0 AT AR . XA zip () SRATE (E, #) X pairs =
zip (d.values (), d.keys()). m—MEIEMESEN X E pairs = [ (v, k) for (k,

v) in d.items () ].
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FETR TSR 5 S ) 2% L IR BLE 6745 P 5| S Run i me B ror SR 23R BT AT
%H.

e 3.7 BOEE: 7 SUBF S0 R A AT -

X in dictview

WIS x SRR M AP AAE R B (O (T s — MO0 T x B —AS (8, (&) Jodl) MR

True,

reversed (dictview)

AR 0] A0 R R L (eI AR . S A B A B I R A T AR

TE 3.8 MR Bl S MU R ERAE 2 T Y
BMERCTES, HAHLEAER Aol a. R EAE T SAR, B g, &) SJhEA®E
AT, AL BNEBSBUTES. (ERENASERARUTES, RHHELAHEHEESEE
EEMN.) NTRUUTEANIE, MG collections. abe. Set FiE XA EA A 207
(B ==, < 5 ),

— M T A A s

>>> dishes = {'eggs': 2, 'sausage': 1, 'bacon': 1, 'spam': 500}
>>> keys = dishes.keys ()
>>> values = dishes.values|()

>>> # iteration

>> n = 0

>>> for val in values:
n += val

>>> print (n)

504

>>> # keys and values are iterated over in the same order (insertion order)
>>> list (keys)

['eggs', 'sausage', 'bacon', 'spam']

>>> list (values)

[2, 1, 1, 500]

>>> # view objects are dynamic and reflect dict changes
>>> del dishes|['eggs']

>>> del dishes|['sausage']

>>> list (keys)

['"bacon', 'spam']

>>> # set operations

>>> keys & {'eggs', 'bacon', 'salad'}
{"bacon'}

>>> keys ©~ {'sausage', 'Jjuice'}
{'juice', 'sausage', 'bacon', 'spam'}

411 LT EREEHER

Python [) with i) SCRpil 1R SCE PR T e LRIs AT BF SOX—ME& . g Sea il 1%
LIk, AV EE CIORE SGE T B3, TR RS TRIEAZ R 30, R T
SRR % R
contextmanager.__enter__ ()
PEAIBATI TR SO R [ A G sl R E 2z AT Iy B SCAY A G o T R0 3R [0 2% 28 7 3
i UL B R SCEBEASAY with TERIRY as T4 P HIRRIEAT

—ANRWHE B R SCE BRI B T2 file object. SRR _enter () IRBIH A &, PAS
Yropen () HMAE with AR LT cFbsR.
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— AR A BT G B R SR BLES RO BI Fid decimal . localcontext () RIS . BLApGE
FRES RGBS decimal | R SCEEN IR A decimal | R SO — A RIARH R L EI AR . X e iF*t with
A B AR ) 24 1T decimal bR SCHFF TR ER, RS0 with iBA] PASME ALY o

contextmanager.__exit__ (exc_type, exc_val, exc_tb)
B H AT bR SO IR 0] — A R AR A R B By A AL OAL AT S 8 2 10 B2 Bt . S SRAE AT
with IFR BRI BRI R ET 55, WSHSES FHNEE. [HALEWIER . EHMELT
=R None,

T3 YRR 0] — A FUEAFFEC with T BR MR RS T SR BEAE with IR Z JERYiER]. A0
SRR IR R I T IS AR S o TR M7 AT TE) A A A e K 2 BUC wieh AT A 1A
Hh A AT A S

e A S8 A AR N 24 1 B s T T 5 | A B, T Y 24 3 [ — M PAE B 5 YR B
5 It BN B s | KB 8 X AeVF N SCE BRI (A exic () IYERTR
S EL 2RI

Python J& 31— 28 | R SCAY Bl oK SCRR R 2 IR AR [F] 25 SO At o S A ek 5 PA], DA B B 1
AR S SR T UE RSN BRSBTS BLE TR SCE B PAS, R SRBUR SRR AL B S
i context1ib BURAFM KRG

Python f{jgenerator flcontextlib.contextmanager BEIHg4E AL T C PIX Lo sl il $E =8, iR
fliflcontextlib. contextmanager % Mids KB Mi— A LA R AL, BRFIR ] — S8 T A2
Fenter_() and __exit__ () HEM LR SCEREAY, WA iR 22810 0 A s el A0 7= A i 1%
A%

TYER, Python/C API Ht Python X 42 i BYLE ) tp - A S XX S8 T YA & T TR, ARBEE SGX 287k
Y eI AL R EATME R3S 8 1Y) Python RI U7 [H) Jy kit S a7 bR SO FFEA L, Bk
FHLA R T W] A2 AT

4.12 Generic Alias Type

GenericAlias objects are created by subscripting a class (usually a container), such as 1ist [int]. They are
intended primarily for rype annotations.

Usually, the subscription of container objects calls the method __getitem__ () of the object. However, the
subscription of some containers’ classes may call the classmethod __class_getitem__ () of the class instead.
The classmethod __class_getitem__ () should return a GenericAlias object.

i fig: If the _ getitem__ () of the class’ metaclass is present, it will take precedence over the
_ class_getitem__ () defined in the class (see PEP 560 for more details).

The GenericAlias object acts as a proxy for generic types, implementing parameterized generics - a specific
instance of a generic which provides the types for container elements.

The user-exposed type for the GenericAlias object can be accessed from t ypes.GenericAlias and used
for isinstance () checks. It can also be used to create GenericAlias objects directly.

TIX, Y, ...]
Creates a GenericAlias representing a type T containing elements of types X, Y, and more depending on
the T used. For example, a function expecting a 11 st containing £ 1oat elements:

def average(values: list[float]) —-> float:
return sum(values) / len(values)

Another example for mapping objects, using a dict, which is a generic type expecting two type parameters
representing the key type and the value type. In this example, the function expects a dict with keys of type
st r and values of type int:
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def send_post_request (url: str, body: dict[str, int]) -> None:

The builtin functions i sinstance () and issubclass () donotaccept GenericAlias types for their second
argument:

>>> isinstance([1, 2], list[str])
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: isinstance () argument 2 cannot be a parameterized generic

The Python runtime does not enforce rype annotations. This extends to generic types and their type parameters. When
creating an object from a GenericAlias, container elements are not checked against their type. For example, the
following code is discouraged, but will run without errors:

>>> t = list[str]
>>> t([1, 2, 31)
(1, 2, 3]

Furthermore, parameterized generics erase type parameters during object creation:

>>> t = list([str]
>>> type (t)
<class 'types.GenericAlias'>

>>> 1 = t ()
>>> type (1)
<class 'list'>

Calling repr () or str () on a generic shows the parameterized type:

>>> repr(list[int])
'list[int]"

>>> str(list[int])
'list[int]"

The __getitem__ () method of generics will raise an exception to disallow mistakes like dict [str] [str]:

>>> dict[str] [str]
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: There are no type variables left in dict[str]

However, such expressions are valid when rype variables are used. The index must have as many elements as there
are type variable items in the GenericAlias object’s __args_ .

>>> from typing import TypeVar
>>> Y = TypeVar('vy'")

>>> dict[str, Y][int]
dict[str, int]
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4.12.1 Standard Generic Collections

These standard library collections support parameterized generics.
* tuple
e ]list
e dict
* set
* frozenset
* type
e collections.deque
e collections.defaultdict
* collections.OrderedDict
e collections.Counter
e collections.ChainMap
* collections.abc.Awaitable
* collections.abc.Coroutine
e collections.abc.AsyncIterable
e collections.abc.AsyncIterator
e collections.abc.AsyncGenerator
* collections.abc.Iterable
e collections.abc.Iterator
e collections.abc.Generator
* collections.abc.Reversible
* collections.abc.Container
¢ collections.abc.Collection
e collections.abc.Callable
* collections.abc.Set
e collections.abc.MutableSet
* collections.abc.Mapping
e collections.abc.MutableMapping
e collections.abc.Sequence
¢ collections.abc.MutableSequence
e collections.abc.ByteString
* collections.abc.MappingView
e collections.abc.KeysView
e collections.abc.ItemsView
e collections.abc.ValuesView
* contextlib.AbstractContextManager

* contextlib.AbstractAsyncContextManager

78 Chapter 4. WE#H



The Python Library Reference, 4% 3.9.6

e re.Pattern

e re.Match

4.12.2 Special Attributes of Generic Alias

All parameterized generics implement special read-only attributes.

genericalias.__origin_
This attribute points at the non-