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1.1 TTRMZEE

o WERMBL [E: Unix) IR, AR RSO B AR Unix R, (EEEA R AR
el R M.

o WUREGE A EIERER S, A0 [0 Unix]) [FRE A R AWE R macOS |48, HH R
Unix %02 b
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CHAPTER 2

Python F{i#n A [/ S AKX, BERFAR AT DAGE G SR DA HR BRSSO R A1

FEuk
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:




The Python Library Reference, [ 3.9.8

(R L —5)

if element:
return True
return False

ascii (object)
Srepr () B0, Rl XIRA T FERERXW RS, (B2 H \x. \u fI\U X} repr ()
IR E A ER TR AR ASCIHL Gt () F A7 00474 o A8 U 4552 Al Python 2 ) repr () 3R [B1 (45 A0
Lo

bin (x)
P DB N — D ETZ N “Ob” 1 "R ER . S5 RN E AN Python k50, WA x A
52 Python [ int XJ4, IPEFREE X __index__ () FiERE—AHH, —LLf]1:

>>> bin(3)
'Ob11"

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

WRA—EFHEAIZE “0b”, B n] AR AT T3k

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

>>> f'{14:4b}', £'{14:b}'

('Ob1110', '1110")

S Format () FIBEZAEH .
class bool ([x])

RE—ARME, True B False. x [FHFRMER AR 42 SRR . Q2R x 2 IREEE P
W&, k[ False; HAWEILIRE] True, bool i int T (BN F £ R - int, float, complex
). HAWEARRYRKAE. BERA False fl True BANEG] (S WA /1L ).
3.7 WA x BIAE HBRIE NS S EL .

breakpoint (*args, **kws)
IR B AE T F P RAR I AR g . BAAORUL, B sys. breakpointhook () , HEGH
args fl kws . BRIATEUL T, sys.breakpointhook () lpdb.set_trace () HEHZE. £
EAEOT, Baird—MER R, FEANES Apdb Hig ALl 580 B AT i#E A
THiles. (HR, sys.breakpointhook () W] DA E RHHEAL—L K EH- g breakpoint () AN
M, PARRVRBE AAREE A I s

gl k—~F it EHF builtins . breakpoint P Z%L breakpointhook,
3.7 BUBT A

class bytearray ( [source[, encoding[, errors] ] ] )
AR [al—A~HrH bytes $4l, bytearray Jid—An[2EES, WETLEN 0 <=x <256 IREL. EA
A AR FPANRGR o B WY D5 DT 2 720 52 20 R s RN by tes BB 5k, 2 Wbyres
Fo bytearray 34k .

N[ S source W DRI Xk I 1L B4 -

o WRZ—A> string, LTI encoding ZHL (errors ZHAYRVIEEN)) 3 bytearray () £3ff
M str.encode () Ji{E3N string F575 Ji, bytes.

o QRIE—A integer, KAVIHAK/NAZECT B, FFEH null TV,
o QSRR NEAE ZP K DRI R, AR R DR R0 4R A 7 4l

o MR iterable WIEXR, ERICRIERLIZ 0 <= x < 256 KB, BESEU
TR N2

WA LS, WA/ A 0 154,
=35 5 5] £ - bytes, bytearray, memoryview Flbytearray %t %,

5 Chapter 2. [Fig&H=
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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 OB XA B E—ITAA1E Python 3.0 Y4 Rk 1, {HAE Python 3.2 FEB 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.

3.9 iR RTTIRBAE AT AR Hofth A 4 25 Bl i property () o

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,

WilFl: 76 'single' 5 'eval' BIRZHIFLATIIVFRERT, HABFLE D MR,
R fl co e BT 5 Ku Wi Ay 5E e

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 -

3.2 iR SR H il Windows fil Mac [#1T4F. 1E 'exec' BisUA TR EABITATE . M T

optimize I&%: .
3.5 RE S 2 Hi source T LS null TR S A TypeError B4 .

3.8 IR A: ast .PyCF_ALLOW_TOP_LEVEL_AWAIT FL{E A {ETEAR P A& A PAE A M i = 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_ ().

M) UMFRPEFARN, FAFERTE + 5 - BB AURRER Z54% . Bl complex (1423 ") &2

VAW, Hcomplex ("1 + 23'") fftkvalueError B,

HFEA —int, float, complex FiiR T B EAL,
3.6 JRE A FST] DA TR R 2R SO B A T4 4
3.8 B A W _ complex_ () il __float_ () REXNMELHESE _ 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']

WE: Hhdir() FERNTETELZERREH, BTSSR ER BB RN 2 FHEA
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] ] )
This function supports dynamic execution of Python code. object must be either a string or a code object. If
it is a string, the string is parsed as a suite of Python statements which is then executed (unless a syntax error
occurs).! If it is a code object, it is simply executed. In all cases, the code that’s executed is expected to be
valid as file input (see the section file-input in the Reference Manual). Be aware that the nonlocal, yield,
and return statements may not be used outside of function definitions even within the context of code passed
to the exec () function. The return value is None.

TCEWERRE L, WSRA S T AT, AR S B IR N AT AR RARL T globals, WIE L7
T OREER T T28) , P R T2 R R . SRR ML T globals
Al locals, B0 50 A T2 RA R AS B . GRIRIL T locals, MI'E W] DARARfTBRES X5 . i
{EERHUZSE L, globals il locals & [f]— L. Q1A exec 58 BN BRSNS GAEH globals Fl locals,
UG RF A [ e A S 8 S —FE AT

2R globals FHAALE __builtins__ HE, MR AZEEAX N EDbuiltins FHFIAE]
Mo Bk, TRt REES exec () 201, WAEERHOH _builtins_ FHIHAH]
globals 14z il W] DASHE FH IR 2E Py B A0

A —1F it E 1 exec i ES4 code_object.

f#lEl: W& globals () Mllocals () R HIR B HIH 4R AHL T8, T DURFE AT 14538
hexec () B /RIS =1%S,

#iE: BRHASIL R, locals (AT AN T 1ocals () BREFHAH—E: AER E AR BN locals
T, WIREAEexec () BEOR I HE IR locals 755l , i BAHIAE 3 locals 4,

filter (function, iterable)
H iterable W EREL function R B ERAIRLE TR, W @—ASHTHIERAR . iterable W] P2 —ANF5, —4
SCRREARAA, Bk AR function j2 None |, W& RZER— D HUrKEL, Bl iterable
T IR MRV TR SRR .
B E, filter (function, iterable) MM T—AHEFFEZ, 24 function 42 None |1
BffE® (item for item in iterable if function (item)); function ;& None FIRME N
(item for item in iterable if item) .

S flitertools. filterfalse () Jfi#, BA function 11| false Bt A LB iterable W G & b

U ARAT B2 Unix KU IOATEE AT . ARG SO0 SRS , S50 B A TR S e 2040 Windows B Mac JXURS (4547
/‘{T\;o
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class float ([x])
A A MBS BT o AR T T R

WERSES R TATH, MBS TR P AT, FAFE A il AEAFS, Z Al A
A%, IERAFSA R - st RSO . ST A NaN (FREET) . IEfA
TEGF R FAFHR . Bt BREERMZEMIE, WAL EE:

Sign = "+" | n_mn

infinity = "Infinity" | "inf"

nan = "nan"

numeric_value = floatnumber | infinity | nan
numeric_string = [sign] numeric_value

X B, floatnumber J2& Python ¥ S 800 F 444 R =, £ IL floating, FH K/NGHEIR] DA,
n, “inf”, “Inf”, “INFINITY”, “iNfINity” HAT PAFIR IE LS Ko

T, GRS R ET RA, WEREEAGHIFEE (FF Python 7 SRS BEVE R ) AOTF A8
W SLSAE Python V7 SR BB A1, W&k OverflowError,

XfF—/ i Python XJ4 x, float (x) &&HE4 x.__float_ (). WIS __float_ () KE
SCOPRE AR & _index_() o

WEREA LS, 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

FF R - int, float, complex IR T IF E A,
3.6 SRS AT AR R 2R AR SO B T A T4 4L
3.7 WA x BAE R AEME N L E SR
3.8 MU AE: AR __float_ () AREXENEE __index_ ().

format ( value[, format_spec] )
¥ value ¥4y formar_spec FEiI) K5 AL FoR o format_spec WIRREHUERT value SLZI2AL, (B
TR BT bR Ak kT % XA HEARIES .

BRI format_spec ;&— NS F4FH, BlEAH S5 M str (value) FFEIMEEHR .

P8 /] format (value, format_spec) < # EE type (value) ._ format__ (value,
format_spec) , Jir A SZ 57 b ) _format ) HERKAST . W3R vE#E RN
B Fobject %fﬁ Jormat_spec Tjﬂ 5, BUE AR format_spec SR FE AN 2 E AR, 2 fil
K TypeError B,

3.4 WUE 5 Y format_spec N2 FAE M, 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,

fiE: T ARG R SR, RO A TR ARA B (A T RILT kg )
ARRAEfE getattr () REEE

globals ()

IR R Y i 4 RS R A . XU M pT g Tl (e EET R, AR E R,
M2 5 BRI o

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).

E: WERXESEI T HOM __hash_ () ¥k, WIER, hash () RIS FR R ERHR [H
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
3.4 WS pydoc Mlinspect WAL SRS TR X G252 15 B S 4 hi Al — 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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s AR RO SR R AR IR, W float . hex () k.

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.
gl —A%itF M builtins. id, fIHSH 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 FEHIAYECFE T LAXEMR AL H ] 0b/0B . 00/00 . 0x/0X BiZkskF R . HEHIN 0 4%
AT A I RS, eSS RS E 20 8. 10, 16 #EfI P —4~. Frbh int (010",
0) IR, Hint (*010') Al int ('010', 8) BHTEM.

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

3.4 [ AR QR base ANEint [SEHI, {H base X RA base.__index_ Jik, MEHHZ T
SeARBGHHIE . DABIBIRASE ] base.__int_ AR base.__index_

3.6 JiHE A 3] DA R 2 AR SO R R B A T A A
3.7 WSS x IAHE R BeVE N E S
3.8 RHAES: AR int_ () RENXNFEHGRZE _ 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)
Return True if class is a subclass (direct, indirect or virtual) of classinfo. A class is considered a subclass of
itself. classinfo may be a tuple of class objects, in which case return True if class is a subclass of any entry in
classinfo. In any other case, a TypeError exception is raised.

iter (object[, sentinel] )
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.

13
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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( [iterable] )
BIRYAR A RS, 1ist Khp LR —F R FSIRA, FHIEHS L ($5]) 20 L2 - lis,

tuple, 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,

) AU TN A SO 2 S IR RS G T R A el 1 AR 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 ETin A keyword-only 552 default .
3.8 it ¥ 58 key W] PASH 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 ETN A keyword-only 522 default .
3.8 R F4#: key W] PAH None.,

next (itemtor[, default] )
S ) dterator (1 next_ () FrEEHIUR AR WIRIER BRI, R[4 ) defaulr,
R EAEBNEN R StopIteration,

class object
R — A FHERIHIN R . object RrARNEZ . BHAFE Python RSB k. X
MR ZAL LS.

fiE): i Tobject WhH__dict_, WKL ERMERS object LA,

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 (-56)
'-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

TEANAE 4858 T3, Python X3 “#E AN SCA VO, DA RIBERITHF A SCAF (BL3E mode S
) "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

HilEJ: Python A HRIST S48 {1 R L1 SCA SCPERIEAS: AT AL B0y Python A5 51560, UL S T4
.

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:

16 Chapter 2. FI@FH=



The Python Library Reference, (I 3.9.8

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
3.3 i o Ak
* HIN'T opener 2%
CHIINT e Bt
o R A I0Error, MAEROSError R4 .
o AURSCAFEAAE RN THFE AR (1= ), BERMAFileExistsError,

3.4 B
o SCPFBIAESE IR4RK .

Deprecated since version 3.4, will be removed in version 3.10: 'U' &=,
3.5 JiH A

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

o BT '"namereplace’ £H{RACPERE T,

3.6 Ji T A
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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.

The arguments must have numeric types. With mixed operand types, the coercion rules for binary arithmetic
operators apply. For int operands, the result has the same type as the operands (after coercion) unless the
second argument is negative; in that case, all arguments are converted to float and a float result is delivered. For
example, pow (10, 2) returns 100, but pow (10, -2) returns 0.01. For a negative base of type int
or f1oat and a non-integral exponent, a complex result is delivered. For example, pow (-9, 0.5) returns
a value close to 37.

X int BAEEL base Rl exp, QN4 H mod , W) mod W75 NFEREALIT H. mod WA NEE . TN 4 H
mod It H. exp R, W base WIFFINT T mod ANv]#Ef  FEXFMERL T, K £xi& 7] pow (inv_base,
—exp, mod), HHA inv_base K base R mod Bl .

THBIBIT R 38 BB 97 Btk

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

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

;Sﬁﬁﬁ?i% T int 8RR, =2H0ERXN pow BUEARVS “ASHCNTE, BT AT £

3.8 MU AE: AP R TBR Z A A BB

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

FF objects T EF| file $§ 2 I SCAG, VA sep i FRIFAER N L end. sep, end, file F1 flush WIARAFAE,
BN PAREFSEINTE G H .

JITA JE R E S HI S AT, SRR PIT T str () —FE, BB AR, PA sep HAE
KB L end. sep Rl end RN T4 EATHEATPAK None, X EWRE M H ERIME. WREE
251 objects, Mprint () ¥HE A end,

file ZH A2 —AHA write (string) HFEMIS; WRSHORFAES N None, WK fi
M sys.stdout. HTEITHMSE SN CAFERS, Wikprine () ANeEMT iEflil
BSOS . ST X sestsg, Wik file.write(...),

Hi R R GEATE T P E T file, {HUNR flush XEEFSHONEAE, TSR HRHT -

3.3 MU AE: SN T flush KEETSHL

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

i) property JE k.

feet JeRIUBMEMERIREL . foer TR BRI KL fdel 2T MERIEMEER R %L - H. doc
HIEHEN R BV SR P AR

— UL A R T TR A x:

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

def getx(self):

(FgkzE)
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(R L —5)

return self._x

def setx(self, wvalue):
self._x = value

def delx (self):
del self._x

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

WME ¢ 2 C L], c.x KR getter, c.x = value ¥fUH setter, del c.x R deleter,

WRZH, doc X R i% property JEIERI SUR FAFef o 75 Wi property K545 D1 fger 1 SO FAFHR (A
RIFAE) . R property () ffRdecoraor A E HEEMIFHIE IR T AR A ) o S B

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

@property

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

PAL @property RMigs & Hf voltage () JFikEAH— A IR 44 PRI L E PER) "getter”, IF
- voltage 1) SRS AT ER 1 B~ Get the current voltage.”

FHEBIX R A getter, setter DL deleter J53k, BENTH] AR R QUEIXFHL R M
RIAS , FHAFAH L FR 7 V) e 0 A P R AT R R X e ] — 1 01 TSR g

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

@property

def x(self):
H””IYm the YXY property.ﬂﬂﬂ
return self._x

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

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

;g:iﬁﬁﬁ%%%*/l\%?%é%mo VR A PRI R K05 DR A R AL A [ ) 4 B (FEAR 1)
o )

IR [ AL IR X R AR R S S S SRR R T £get, £set FI £del,
3.5 MU 8% RPAL SR M0 R B SR 4 H BAE R AT H Y o

class range (stop)

class range (start, stop[, step ] )
BRI NREL, Hrange SFs E@—MAARRFIIRA, W Erange xF % 57 5) K7 - list,
tuple, range WY SCREY AR

repr (object)
R AL & — DRI R AT IR TE A F A R TIF 2 RAORE, 1R Sk B 47 FR R
SN GRY LB eval () WIHEBBN G AAMEIRE, EHMEL T RN — T
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RIGTHIFAFH, AP LS R AR 4 44 FR -5 T A5 0 R 44 R AL A I 75 Lo 26T AT
JES __repr_ () JyyoRAE b s BCH 1 SEBI Bk B N 2
reversed (seq)

R | —AN 1] fiterator . seq WoAUE—AHA __reversed_ () JFKHINREHE & SLFHAF S
W CRAMN 0 THIRR BB __len_ O J7iEMl _getitem () J7K).

round (number[, ndigits] )
E [ ;ﬁugber B NEINBUS G ndigits A FEIE . WNR ndigits A8 W& None , IR [m] e i A
AR,
XF e round () BINEIREL, [HE0E AR HRIELTRY 10 f 57 ndigits WRIREEG R 5W5
B EE B AHSE, WIERR A (I, round (0.5) Ml round(-0.5) ¥J24 0 fif round (1.5) K 2).
AR R A AT A A R ndigits (IEL. B 0. W ndigits B4 WA None R [BI{ECRF A
R, BB EMES number (¥R [F] o

XTF—H% ) Python X}4 number, round FZF645 number.__round_ .

E): XHF S AT round () WIAT HATRES A NIt : Bilfl, round(2.675, 2) ¥4t 2.67
MAEIER 2. 68, XAFRBTFHR: X451 2hTREH A EH /N IR AR RE AT 5
B R . E 25 tut-fp-issues | L5 E..

class set ([itemble])
REl =D set X5, AT PAESRATA M iterable I TCH . set @—PHEER., HEFset
IR A A — set, frozenset FREUFETIXAZAY Y
HrHMRIESENEN frozenset, 1ist, tuple flldict 28, PAMcollections fHik,
setattr (object, name, value)
R Soetattr () X HBEH—DXER . —ADFRFRM—MERE. FAREE—1

WA B E G E . RS FHERG ZEE, REXNR X EE. fln, setattr (x,
"foobar', 123) &M T x.foobar = 123,

WE: T AAEAREG KA, WL FFIRARAE B (AT RILIT LM E:)
HFROAE ] setater () RIXEE .

class slice (stop)

class slice (start, stop[, step])
Return a slice object representing the set of indices specified by range (start, stop, step). The
start and step arguments default to None. Slice objects have read-only data attributes start, stop and
step which merely return the argument values (or their default). They have no other explicit functionality;
however they are used by NumPy and other third party packages. Slice objects are also generated when ex-
tended indexing syntax is used. For example: a[start:stop:step] or a[start:stop, 1i]. See
itertools.islice () for an alternate version that returns an iterator.

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

H4h iterable H IR [B]—A~ i E HER 51 3%
W2, HEE BT 2 TR E .

key $5E AT A BACHO AL, I M. iterable (55476 2 HHHRIUT T HOBRAOBE (B0 key=str
lower), ERIAME N None (HIZHEILE).

reverse —M/RME . WRBCA True, WREAFIRICE RS S0 WP LA HEATHEF -
i/ functools.cmp_to_key () WREXHY cmp RN key PREL

W sorted () BB ER . AR DHEF B DR 22 B2 HUIRE S5 RO 45 1) TC 3 AR X I 3t
MRHARER — XA TR ZEAR (Bl ], FrgdiiF ) .

The sort algorithm uses only < comparisons between items. While definingan ___1t__ () method will suffice
for sorting, PEP 8 recommends that all six rich comparisons be implemented. This will help avoid bugs when
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using the same data with other ordering tools such as max () that rely on a different underlying method. Im-
plementing all six comparisons also helps avoid confusion for mixed type comparisons which can call reflected
the __gt__ () method.

B KHEFP s BN R EHEF 20FE , 15215 sortinghowto
@staticmethod
5 I AR STV
BHEASBEANE A8 B AES T, 560 EE

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

@staticmethod XFETERIR N R I decorator -- 1% 27 function,
ST VEINTR AT DATEZE AT (5040 C. £ () AT RAYESE B F 3T (Bt C O . £0).

Python HFHIATT 45 Java 5 C ++ IKEHETTAREL. HifS i classmethod () , TR
2 T R AR AL

BT RS, AT AR A AR —FEIA ] staticmethod , FHRPHARMITHLEEAE. H
UL IR T R A5 | eR BT LA B | SR STk . Rkl i
AT

class C:
builtin_open = staticmethod (open)

TR 2 A REFESTHEREE, 135 types .

class str (object=")

class str (object=b", encoding=utf-8’, errors=strict’)
R[E—Astr AR object « HRFHER, WESHstr() .
str @WNEF T Hclass . BEXRTFFRNFELRER LA T2 LT 51,

sum (iterable, /, start=0)
M start FF4f B ZE [ A% iterable BTSRAIHR [0 THE . iterable 1 IHE AT, 10 start {EA 72
R
X e 86 ] 5 ok Uk, fEAEsum () MEGFEA. BHEFAR)IF AW EGER T ZWA .
join (sequence) . ZEDAY JEMG BEXT VR SAE KA, S Wmath. fsum (). BPHE— RPN %
X%, HEEMHitertools.chain(),
3.8 TR SE: start TR 2 0] ]l REEFSHOLAET E -

super ( [type[, object-or—type] ] )
R —RBENT S, BRI R Z T4 type HSCKRBULH L . X017 ) CAE R T A 4k
HEITEARA R .
object-or-type Wi & 1 T8 & method resolution order, 8R4 type 2 JGHIZTT G-
2GS, AR object-or-type 1Y)__mro__ D -> B —> C -> A —> object FH H. type BI{EH N
B, NWsuper () W& C —> A —> object,
object-or-type W]__mro__ J@MHIN T getattr () Msuper () PR A EBITERINT . %
JEMR BN, AT ATEATAT Ak 2 G 485 A BT ) e el 2
WMAREE NS, WREFREEN RS AR EN. WRE ASH DX, W
isinstance (obj, type) %\Zﬁﬁﬁﬁo ﬁﬂ%%:/\%%f&jﬂ*/l\;éﬂ, M) issubclass (type2,
type) WAUHEME (&M THEIE).
super 7 NBLBL G . AE B BRALK IR ERGE Y, super F] KRG KA L B A HITE
MR AR, MM TE S 44 X A0 S HAB G AR TE 5 super 19 IR AEFEAHIRL.
B A MBIRAE S SPATIREE P SR IMEZ B4R . 128 Python I U T FAAE T S 2 i
B E BRI IE F M4 h . XS 2R BOhTRE, IR 2 BRI R
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o PR ER R I A M TR IR 25 21 (R RO AT
ATERY, LIDD DTSR IS . DD D R 2
LA

X DA A1, S0 K P A

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

BT AR AN, super () WATHTFEMERL. — 0T HERY N 3 AR 7E Ll [J 28 i
Fahid 25 .

W B super () 2AER 8N &8 A 3R 0 40 S B — B4 RSB, Bl super () .
__getitem__ (name)., EMFX — S 2@dLMWEHCH __getattribute_ () ik, XFE
FREEDA AT I A 22, M ES AR . MR HL, super () Ef% super () [name]
TR A s R AR AT B FR s I AR i E

BEFEFRE, BT ENSEEIBAXLAIN, super () HARTAETIENTEA . S EETE K
Wt E S RO TG D . TSR OGE 12858 SCNTR, PR 4 1345 75 ZR A2
2T AIE RS 2R 2 i SRR, bR 2R 7 YA 5 1) 24 i 1

XHFA R super () SRAMATBPMERI ST, 25 (11 super() (945 F .

class tuple ( [iterable] )

BRI RS, Heuple Sk BR&—AARWERFHRE, SWAELm 555 £ - list, mple,
range *E@j{*ﬁiﬁﬁﬂ °

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

EAN—ANSHS, 1R[] object FIFEAL. R BI{EIE—A> type X5, WlH HGobject. _class_ JTik
[l X GeAR ] o

WM isinstance () WERECRAIIXI G2, FAESHEFRTE.
BAZASHET, RE—ASET type X4 . XFEAT FJE class A)I—FEIESIER, name F4F
FEIRLH SN name_ J@ME: bases TTHB G RIS SMN_ bases_ J@M:: W asNs
WINPT R LS object . dict FHALEG R FERMWBPER TEE X EFERN__dict_ )&
PEZ BInT e pis DIsk e . TP ACE R SO R I £ voe X5

>>> class X:

a =1
>>> X = type('X', (), dict(a=1))
THIESRE A L,

RS =S B0L N R F BB AP L B A E U eALH GEH N __init_subclass_ (),
M TIE SOT Ky (FR T metaclass) f4T R 775

Y 3% 2217 class-customization ,

3.6 U AE: type B FRURARER type. _new__, FAHBEMH S HHIEARFIRT 5
RAL.

vars ( [object] )

R, 2, EKPISALAHERA__dict JRMERIRRI__dict_ @ik,

BRI PIACRH A G LA TRR__ciice_ JRYE: (IR, JUEXTRI__dict  RIERTfEL
WRBE#EIE A (B, KEeflifltypes. MappingProxyType i 11 B3 H H 7).,

A SE, vars () BATHE Locals () . WHHRE , locals “FHLAUTFEEBGZ/ER , K%t locals
B TR S 0 2

WERAGE T — DX GUHEBA__dict_ J@tE (I, MEFBMEELT __slots__ JEER)

W5k TypeError 34 .
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zip ( *iterables)
BIE—ARE Tk BN TTERX R T T R LR
R —ASeHpyE R, HPrs i DT HE SR BB ST ST ER RS i TR Y
Fri AT E R R R i — o B, B RHEIEE R . YA DR R S50, &
PR —ARITTAH M EREE . AN SEE, BERHRE DR MY T

def zip(*iterables):
# zip('ABCD', 'xy') —--> Ax 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 DRAIE AT IR AN G4 e 2 A B IR R A . A5 W] DA zip (% [iter (s) 1*n) XAERYMH
ARG —RINEBIR RN K E I n 0. XREE R AF9ERE n R, PUERAH T
HAS n WHAZERZNWER . EERRSSR R AT N KB n iR,

AR DB AT E R R AR R TCECERT, W zip () R A BEARA SR H A RITRT . 40
SRIARL R EEL, Wik Hitertools.zip_longest ().

zip () 5 * BEAME G AT ARRIF R — 513

>>> 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, y))

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

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

#E: Simportlib. import_module () A, i%ig—A>HH Python #ifl AT 2 B Mgk

MR B2 import A AGERIEH . BT AR GRS A builtins BEHIFIRIES builtins.
__import_ ) PAMEETL import {EMIAIE X, (H2 MEBUNEBGXFEAM, FMEHSAS T (S0
PEP 302) i H A5 LR B, AR SERIL S, HF2 ARS8 i i 2
BRAIASEI . [FRFA B H M import_ () MMM importlib. import_module ().
LR T name B A5 ] BB FH 45 72 1) globals F1 locals iy A0 AE ALY bR SCH 44 FR
fromlist 451 T %M H name $8 8 BRSNS ol TR 2 FR . BRUESEEL5E ANl locals
SR, MAUEH globals Z80RMfE import A R 3,

level 57 2 X IB AN FA . 0 (BRI BRE LHITLRXTFA o level Ny IERHZRANT
BEHUR M import_ () MHE, HERRICHRZE GEES I PEP 328),

4 name L BTN package .module I, HEHEARFXRERFHZHNE (BT Z A4
M), T R LA name fir & MR . (ERE, 2445 TARZSY fromlist ZH0RE, WUKFIR B LA name fir 4
LR .

Bian, iEH) import spam BYZEARF -5 LA ARG AF A ] 647 3
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spam = __import__ ('spam', globals(), locals(), [1, 0)
1E/A] import spam.ham S5 HPATN -
’ spam = __import__ ('spam.ham', globals(), locals(), [], 0)
WHERAEXH. import () @UMALREITHUZAE, B @il import A8 46 & B4R E
EAGSHPE W
H—J5 T, #&4) from spam.ham import eggs, sausage as saus HJZEHRE¥ N
_temp = __import__ ('spam.ham', globals(), locals(), ['eggs', 'sausage']l, 0)
eggs = _temp.eggs
saus = _temp.sausage
TEXH, spam.ham RS import_ () Bk, B ARG MG SR BOFIRIE S &
(RSN i/
IR R AR S ARS . (WREER ), Wi importlib. import_module ()
3.3 JUsE A level (EANTESCRFGEL (BUAMEWRAZECH 0).
3.9 RS MM T A TS24 B B -1 B, MBS & PYTHONCASEOK BIAERF9 20 .
)
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CHAPTER 3

I EH

HOEMEEAETNEMSSH T . BEfile:
False

bool KMMERME. % False MILZIANENH ST K SyntaxError,

True
bool KRAMHEAH. % True WMERIFEMIH 5Kk SyntaxError,
None

NoneType KRIAYME—{E. None L M TFmG/ A, 24 PIABIASHOR LB L BB . 47 None
IRfERARR I &5 K syntaxError,

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

M) 24 =g (Stih) HriEiR ] Not Implemented i, fERERERF AN ) —FPa (A
— LR EAE, B TEEAT) R RITE 2R ERR 7] Not Implemented, WIf#fER
PG R IE 4 7 . iRk P H Not Implemented P EOR A 15 7H B 50GR M 2] Python {65
H1§%) Not Implemented {H.

S W T AEF A

#E): NotImplementedError il Not Implemented ATA] H¥e, B TATA M4 FRH G .
A xR B E S, S Not ImplementedError,

39 JCTEAE: ff KRR Not Impement ed ELBFHN. BN H M AUARUENLH, (A5
&% HiDeprecationarning. BERAEARF N Python fRASH5| & 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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il AR HNone, False, True fl__debug  JEREHIME RMELHEN, HUZEES, K5l
KsyntaxiError ), FILAEATAIABEOA R “HIER)” HEL.

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

[FlzE Ry e

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

;:Egﬂﬂ‘ ST AR T BB A , DAEAE 1€ B while VRN SRAFEURAEN T SO R AR R EEL
> ;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
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4.2 F/RisH --- and, or, not

XLJE TR, IR TP HES:

B8 &R [Ef#
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)

(EIfig -
() XRAMEHGEHAT, WS — SR BIE R A S35 A SRR
) ERANEHIERAT, FUATESE DS HO BN A 205 A SRR

(3) not MIMEIER AR /RIZESFE, W not a == b &P not (2 == b) I a == not
b &5 KB IR,

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) -

PEFAT A T W IR
EH | &X
< PR
<= N FRET
> TR
= KFRET
= EF
- RET
is REARE
is not | fEXiZhi

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 i | =8
X +y x Al y ByAI
X -y x My ZE
X *y x Flly iy
x /y x Fly YR
x //y x Al y [R5 (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 % Y) 2) divmod ()
pow (%, y) x 1Yy KR &) pow ()
X ** oy x Wy R 5)

(EJfige -

(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

ey} #3R [FIf#
x |y | xFly 0L K 4)
x Ny | x M yHEA TR | 4
x &y | xFyHAL 4)
X << n | x ‘¥ n i (H(2)
x > n | x EBnli (H(3)
~x x B U
(EIfigE -

(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 Z8USCH T numbers. Integral abstract base class, AN, BHEAL T HA LA 7

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)). MR x N2, W x.bit_length () &[] 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 BUETA.

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 JHTMA.

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 BB

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 BUBTIA.

4.4. B3R - int, float, complex 31



The Python Library Reference, [ 3.9.8

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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(R L —5)

hash_value = -2
return hash_value

4.5 ERZFHE

Python ¢ L7 B AT OO . BCRRIEIE G PP/ BE A0 R S0 TR T AV P 1 52

NEXERI SR RAE T SCH AR 7 51 B2 S Rk A .

BN BRRMEA SR, W X — Tk

container.__iter__ ()
Rl ERARTG . B R TFE SR T SO B A . QRS SRR R A AL, W
A DARALE SN T vk B T T HL R SRS R R B kR . CERRZ FEARIE X L 51+ [H
B SCHRF) T BEAL SE FITR BEAL S Dy AT 4548 o ) IR ¥E X 1. T Python/C APT Ht Python Xif 52 U £5 44 f&
M tp_iter flifv,

BERCHAT G F BT SO RO, BRIERLLR T # KB it

iterator.__iter__ ()
RPIERAN R AL . X2 RS REREL S for Al in BA)E R T by . 7 ¥ERT Y,
F Python/C API 1 Python X} BRI ZER A tpo_iter f{7,

iterator.__next__ ()
MABZEHGR IR —3., R C A RE, W5k stopTteration B, W EMNY T
Python/C API 1 Python %} G RAULEM (KT tp_iternext R,

Python & 3L T JURPIE AN R DA SRR X — AR s Fp 81 2R3 SR A SR i P b A Tk A B T
IEACAR MY S B, R 2 A LA SO SR A B R AN

—HBRAUARI__next__ () Fik5I K T Stoplteration, EMM—EX LM GI L FRAMFRRE. A
TR IAT AR S IR TO VR IE S A

451 HpigE3ERY

Python [jgenerator $244t 7 — s BLE AR EHE T X WRBEIRNR __iter_ () HEHLHN—
AR, B ER R ERET S (MR R A ERERTS) , AR iter ()
M __next__ () Hik. AxXANLHREZLZAE BT AZH yield kU 30k .

4.6 ISR --- 1ist, tuple, range

A =R IEAFFI AL - list, tuple 1 range %42 S AL = &) 248 FI AT AR AR E A F 5
RMAAL LTI/ s .

4.6.1 ERFIIRE
REBFHNR, AFF AT AR RN W] A R BAL S 1 N R . collections.abc. Sequence
ABC W it R 2 2 HAE F 7 751262 IRt SE B e ke

BEFFEA TP AU TSI FEgAg T, s A0 2 EAAFEZLNEA, n, i, j Mk 2R x AT
fi3 FE s BT A ) S BRI B A O AR TR 42

in flnot in #AERA Y WRBIEMFIMEES . + @FE) Fl+ (FR) HAERAG 5% R AU EZ R R
Lo’

SR, PAART AR JCH: X 43 ik SR MR AL
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ey} ZR [FIf#
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 PR BE

min (s) s By F /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 SRR SR U . R, tuple FI List 1Y FLR & 38 1 HE A N e R F BT . X R E
W RAE, WA TR RS RAU A, I HANP K ELAHENE . (CRANTIESAES
%241 comparisons 743 )
[Efi# -
(1) B in Ml not in HAEFEEHIE OL N U TR A L A I, JE 284 078 (Blinscer,
bytes flbytearray) W BT T FH N

>>> 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]

HEWEHRAET (1] 2T NS ENEITEINER, B (111 * 34RPH=1IC
TR — AN EHE . B Lists PHRAEMA—PICRE LR LEGEIHX —A 255 RAg B .
PRAT A DA 7 B A ] 51 36 R oo R 51 36

>>> 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 % .

AR £ B O AE, MRTIF 2 AT RS s AR R: RS2 Hol len(s) + 18 len(s)
+ 3. HESERE -0 7380 0.

@ s i B jIIRBE SCHITAEWLE 1 <= k < 3 RIS kWAL FH]. s j KT
len(s), WM len(s). Q5 i GEAEECH None, WA 0. AR j B4 MEECA None, JUIH
len(s). WHR i KFHETJ, WA R,

(5) s Wi B j RN k IR BGESCHITAIR 0 <= n < (3-1) /k WRFIF x = 1 + n*k {0
LI FH) . BADIESE, W50 1, i+k, 1+2*k, i+3*k, DAMCIHE, Hik#] j gk (H—E
ALHE Do 24k NIEER, @ Fj 2PIRERKRT len(s) . 24k HAEN, i Fj 2BIHEART
len(s) - 1. R 8l WA IEECN None, BTSN “AIb” (B C2WP—ikAY 2 LM Bk T
k BIFFS). THHER, K AACHE, QIR &y None, WR4fE 1 4LHE,

3)
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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.

ey} g7 If#
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)) (5)
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 () 3 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)
(EIfig -

(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

33 HGHT A clear () Fl copy () HiE.

(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.

4.6.4 List (5%))

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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(R L —5)

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

[]

range XTI T A% FFAIM TR B, EBHEMEZ RSN (X2 0T range MR A BEIRATF 5™
R, T EE SR R S 2 i SO AR RS

start

start TEZHH (ARZIE S AR IRUEN S 0)
stop

stop I HIMH
step

step TEZHI{H (WERIZTES AR EZHEN 1)

range KA HE M 1ist K cuple PWRHELLET A range WHERHHBEERER (B/DN) WE, &
WHIERPTEEAGZ K (e RRIET start, stop Al step fl, SRR H AR 7
0 BB AOAEL)

range MR LI T collections.abe. Sequence ABC, $RLMGLERN . JTCRRTIEK. U S5FE,
FZFMRG| (B0 F5) £ R - list, uple, 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

B == F1 = K& range X 52 G AH S @R HAE AR LU . a2 i, QiR i4 range X4 7R A [
FE A A BT RS . (T LR 4 A SR I A range TR W RES HA R start, stop
Mstep )@, Bl range (0) == range (2, 1, 3) Ifi range (0, 3, 2) == range (0, 4, 2).)

3.2 Wi s 5 SEBY Sequence ABC. SCRFUI R FITAENR S M 20t XA [ ik fa] py 247 5 ke, A
B ERPTA .

3.3 HUsE A 0==" =" DA range X G T SCAMET A K AT RS (AN ARIEXT R A7) .
33 WG start, stop Flstep Jg.
W%

* linspace recipe {7 T QR[S BL—NE IR SRAERRAS (19 1535 B0 T Y range XF4R .
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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

3.3 UEEAE: 9 T Python 2 RFRY ) NARA, PR TATH FHEM u BT, X PRI
BOCEARW, HEHARES © B IE 1

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
S SO P TR R . AT TR R, SR AR . AL object 14T stz ()
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 MEEAstr () MALH encoding B errors ZEUVERAETE T 56— MG oL, Rk [ HE
ERFRFRFER (557525 Python 1) b iy 4150 ) . il

>>> str(b'Zoot!")
"b’ZOOt! ™rn

Bxstr BRHAFENELZELE, HESHETHE AT 2 R R — sir FIF 45 P oy 7705 /N . B
WAL TFAFER , TS5 f-strings Fl44 X 545 95 & /AN . BANE R PAS: R SR 32 (Text Processing)
AR JNTT .
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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

BRAE PRI SU A 2 (Text Processing) IR FR4> TG T 152 HAWALE:, $RMEEFSCAM X TR (Blaned &
Tre B IE A SR ) .

str.capitalize ()

REEFAFR RS, HEDNPRS, HRN/NS.

3.8 U EE A H— NP PIAERRO T titlecase T A~J2& uppercase. XMW EE AT EEFRHERAY
MBI RE, MHAREHFEFKRE.

str.casefold ()

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

WIRKANERUTHR/NG, FRTIIE 2L, oSSBT PR NG IR,
i, MR NS B ML T "sst. MITECAR/ING T, lover () RN '8 MUEMTHUE:
Mcaserold () MeHEEW K "ssT,

TR/ NE RIER AT 2 UL Unicode FRifEr) 3.13 Y.
3.3 BB

str.center (width[, ﬁllchar] )
B KBl widdh (7R, AR E . B 2 1Y fillchar OEPEAZS R (B
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
IR TR . errors FIBRIMEN 'strict', FRFLEEIRET| K UnicodeError, HAbR] I HI(E
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

3.1 BB AE: AT KT SR S
3.9 WU 5 errors BUAEAETT AN AR TR S Bk

str.endswith (suﬁix[, start[, end] ] )
WA FAFER AR E (1Y suffix Z5HGR ] True, HWRE] False. suffix tn] DASY o2 MIERE SR 1) 520
I@ﬁﬂ’é ;;r:éﬂo WERA W EIT start, AR5 TG E S EIT AR A . WIRAT AT AT end , F5AE T4 5E (7 L
1 L

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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(R L —5)

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

str.£find (sub[, start[, end] ])

R0 FFAFER sub #E s [start :end] VI R BRI E/NRG] . WIS start 5 end SRR
VIR 3Ry AN sub K<Yk B R [E -1,

#ilE: find () FIENZRIEVRTEEAGE sub FI{ECLEREH . BAGE sub RN FF4FH, T
i in BAERT:

>>> 'Py' in 'Python'
True

str.format (*args, **kwargs)

AT AR . TR 5 FA R A5 53 T AL 5 4 H I (E B ATESR S () SRR AR
etk AR DA MU ESBINET RG], B R FSRAIR. R
R AS R AN AR S BN X I SR A S

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

WP X T AT § 05k T R DAERS AP AR AR PR A A e T e 6 R

HiE): S n 258 (Fl0: ' {:n}'.format (1234)) A& EFE (int, float, complex,
decimal.Decimal JREFZ) BINME, ZEES I LC_CTYPE I & 5 LC_NUMERIC
X PAfEIY localeconv () f decimal_point il thousands_sep FE, W EA1234E ASCII
FAFEK L 1 045, H LC_NUMERIC KIH& 5 LC_CTYPE I A—3. XMl 8k
2 AL AR .

3.7 R AE: M n RAGE X ACECTIS, R E R LS DL 2 m i R Le_CTYPE XIS
N LC_NUMERIC X3,

str.format_map (mapping)

Bl F str.format (**mapping), AN[FZATET mapping 29 B 36 M A 2 & §l 2 —
Adict. FEMEH M ER P22 mapping 24 dict [F2EHE L :

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

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

3.2 BUHTMA.

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

EMTFrind (), HEFRARFEREE| A VvalueError,

str.isalnum ()

R4 o AT SRR T R FLE A — A, MG True . #IIGI False .
MR c.isalpha() , c.isdecimal () , c.isdigit () , B c.isnumeric () ZFH K[
True , WFAF e PR BT

str.isalpha ()

WER PR P TR TR b, IF AR — A4, R True , {RE False o 5}
FAFRIGHCLEAE Unicode FAFHR 4 i R Letter” A74F, BIARLLHA"Lm”, “Lt*, “Lu”, "LI”
8"Lo” Z — (il 2R B IR 7F4F . ¥R, X5 Unicode ARifrfiE LY T8 JRIEA .

42
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str.

str.

str.

str.

str.

str.

str

str.

str.

str.

isascii ()
AR AT 28 B AT R P T A AR 2 ASCIL , 3R [E] True , &R [E] False . ASCI 4
(A5 5 T 2 U+0000-U+007F

3.7 BB

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 BUHTMA.
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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 BT INA.

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]

ISR sep FASEH None, WX 75— FHiRs BEuk: JEEMZER WU A AT, L2
SR ATF KR R TR, RS 6 T AR R T B, B None 37442

TR B B 2SS W FAT AR RRR ] [,
i

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

[lll, l2|, '3!1

>>> '1 2 3'.split (maxsplit=1)
[lll, 12 3|:|

>>> ! 1 2 3
['1" 121’ I3IJ

'.split ()

str.splitlines ( [keepends ] )

AR [ AT R R A TAUS SRR, AT R E YR . ARSI AR S TR, BRARAL T

keepends H N EH.

WIRES A TIATIA R TR . i, F7i 5t Runiversal newlines fl— Mg .

TR ik

\n 1T

\r EES

\r\n EEEE
\v 5 \x0b | 17 H#44
\f 8 \x0c | e
\x1lc AT B AT
\x1d o FasT
\xle ISR B AT
\x85 47 (CI =3l f)
\u2028 115 BRAT
\u2029 B BRAT

3.2 fRCEAS: \v Fl \ £ W E AT e
fil4n:

>>> '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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(R L —5)

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

str.startswith (preﬁx[, start[, end] ] )
WA FAFER AR E /Y prefix THARMLR ] True, HIMGRI] False. prefic LAl DK i 2 LA AT
AL ANSRAT TR start, Ff IR E A7 BT AR AL . WSRA W IRIT end, FFAEFITHE E (7
BRI

str.strip( [chars] )
RPEERFREIA, BREGME SRR TER. chars ZECHTEE BB BREA TR R
HUEEH None, W chars ZEERINE IR ST, SLbr b chars ZHOT R E AR BUEH: M2
SR SBUEN A 46

>>> ! spacious '.strip()
'spacious’

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

RAMUTI A AAE chars ZHUERF N FAFH PRSER . T K31 FAF IR IR B 2] — R B & T
chars T8 E TR TR 1L SRR B TESs R & 4. fla:

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

str.swapcase ()
R JEFFFER A REIA, b KRG FRH /NG | )2 IR ETER s . swapcase () . swapcase ()
== s FA—ENEAE.

str.title()
R AP RS A, HPR N — AR RE,, i/ NE.

Bilan:

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

EIR I — RO R S8 TO R E X, FFIELER) TR SN B %08 XTEZEUE LN R
AR, HEREWRERRAES G IARIHeS B MOy BA R, X0 S EUR 245

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

F RAGE I D Sk AR A R B RS A 1 b 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

fE: BN AR E R SRR, WRE SR 2 AT R (BN TC IR IE ) s oo 4R
). 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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s | AaX
# | (ERECRE T B OB (R IR 30) .
0" | BB MCH I E L 74T -

R RE 25 (PRI Z5 0" el WIS RIS ).
(%) P R R R IR (B4 ) Rk R — s hs
AT O+ B0 ) RN TR AR (SEE 2 ) -

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

® | EX
F fi#
'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.

(ETfig -
(D) BB SAER — R Z i A \ER T R 2 (' 00 '),
2) WBEREASTEE PRI ZHHEA ' 0x B 0x" HIgH (MR TREN "< B X' #30).
3) WP E R AAELT R T — A NIUR, RIMEHS - BeA 8 .
INERUR RS SRR B e, BRIAK 6.
@) WEAUEX SR AAEL R T T MNIUR, RESMHIEA S WAL I T AR .
ZINER R AT RS S R bR B ks, BRIAH 6.
(5) WRHKTE N N, RO N AN FAT
(6) =, PEP 237,
H1 T Python “FAFHR RAHRIIKIEL, o5 FHALR: '\ 0" YU TFAFERIIETR.
3.1 MU A A NH{EHE I 1e50 1Y £ B S PPN S Fiik.
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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"

3.7 JRES#: bytes. fromhex () BIIES AW ASCIL %5 AR A HZ ZSA8AT
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 BUFTIA.
38 WU bytes. hex () BUAESCRFATLLH) sep FI bytes_per_sep J£2 LAFE 7Nt il fi Hh i) 747
Z IR AT -

H T bytes XF 42 52 B R F5] (RALTFICdl), FT—4> bytes X4 b, b [0] $h—AHEHL, T
b[0:1] RA—AKEEHR 1 bytes X5, (X5 UARTFRFEREANMNE, RIIFYH Fr=4 ) RER 2 — K
R FRER) .

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

ffi(E): £H%F Python 2.x I i BEM]: 7E Python 2.x RAHT, fuif 8 (LF4FeR (2.x PR by i e —
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 #8 {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")

3.7 WU bytearray. fromhex () BAER WA ASCIL 25 AFF A & 2484 -
FFFE— S FEAR R, 1T DA bytearray Xof G4 % b i+ 7Rk il 2 «

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 BUHTA.

3.8 iEE 4 Sbytes.hex () #iftl, bytearray.hex () PAESZ VL) sep FiI bytes_per_sep
SRATE 7S 0 i 21 2 ()3 A2 B A

1T bytearray X5 2 BB )75 (FRITHIFE) , BG4 bytearray X[ 4 b, b[0] ¥ H—4
B, M b[0:1] B h— KN 1) bytearray X5, (X5 XCARTFAFEE AR, R5IAY) R B4 1) %
KN 7).

bytearray X 42 {1 3 7 i i bytes X} 5 7 1Hi {H #% X (bytearray (b'...")), BN & & & &
bytearray ([46, 46, 46]) XFMMATEL . REZATPAEIH 1ist (b) Kf bytearray Xif 5 % 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

ffi(E): bytes Fl bytearray YR I EANEZ FAFEAEAHSEL, SR TFAFEB R INEANEZ bytes WA AFH
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

HEE): il X 2oL ASCII 45/ S Ab 38 5k PASE T ASCII [A% sCAE A8 — i I BE T 2 S 88 En .

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 [0l FFP sub A [start, end] JEFENAFE B 1 BRI WIESEL start 5 end RSNV 2R
TR TIPS ] LARAT B bytes-like object B 0 3 255 i il N A B AL
3.3 iR S A: A 0 2 255 Y WHY B AU E N 151

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 ,

filE): 7k bytearray B JF LR —— B SR A —ASEON S, BV A g .

3.9 BUHTMA.

bytes.removesuffix (suffix, /)

bytearray.removesuffix (suffix, /)
MR ZHEREIELA B R TSR, I H B ARIESS, Bl bytes [:-len(suffix)] . HM, &
[ i ey — e e ) R A

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

b'TmpDirMixin'

JG % ] PASRAT B bytes-like object ,

filE): BRI bytearray A JE EHIERAE B R AE—ASENS, RIS U .

3.9 BUHIMA.

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 .

H(E): K encoding ZENEY st v feiF HLIE B EA0 bytes-like object , o5 A ZRIE N bytes BY, bytearray
POE-3

3.1 MRS AT R TSR S
3.9 W SE: errors BAEAEST AL AR AP MRS WAL 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

fill): find () JPENZRTEIRTS BERIE sub FITECC BN . 2O sub R KT8, W in
PRAEAT:

>>> pb'Py' in b'Python'
True
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3.3 iR AE: WA 0 3 255 Y WY EUE N 1751

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

FUTF rind (), (HAERAE TRYIN G| K VvalueError,
BRI T LURAE R bytes-like object B2 0 2 255 i [ P EE%L
3.3 MRS sz 0 & 255 J N EEE B TR .

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 BB

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
B count Y.

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

i) S5 bytearray iRAS H 3 R 1E

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
3.3 MU A Az 0 & 255 [ R BRI T8

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

KT rfind (), BLETFI) sub REFIN 5| K VvalueError,
TR TIPS ] LARAT R bytes-like object B2 0 & 255 i [l N A B4
3.3 SR WHZ 0 £ 255 JEH N BEUE T .

bytes.rpartition (sep)

bytearray.rpartition (sep)
1 sep e J5— U BURIBLBIRAM A, SR —A 3 e, Hoh e I M, AR
ol bytearray FlA<, LA AMIAFZ IS HOTESY . ANSEAT BAFARARE], TR [ (9 3 TCAL e S04~ 25
bytes BY; bytearray %5 DA K 5741 B Rl A o

BHRR I BT ] LARAL 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'

3.6 M A BUAESCRRAE delete {13 K4 F SR

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] )

R EEXT SRR A, FER LR width (PN RS, BT ERY fillbyte TP ZS 07 (ERIAGEH
ASCIH ZSHE4F) o X T bytes X5, WNH width /NFET len (s) NR[EE S EIA

) M7 ER) bytearray BUAS S 3 FHBEAE— BRI E DS, RIMEBCA MU .

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

fiE): BT ARY bytearray BUAS S 4 BB E— B SR E DRI, RIEBCAMUT L.

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'

BRI 1 R 7 5 W] DR AT B bytes-like object . B RN AT FAFE , AR EHLEE LT
HFEF, S W str. removeprefix () Jik. Hlun:

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

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

4.8. —i#§IFFIZR --- bytes, bytearray, memoryview 55
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fiE): M7 AR bytearray BUAS S JEHUEAE—— B SR E RIS, RIEBCAMUT L .

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

fE): B RR) bytearray BUAS S 3k JEHBEATE— B R E DRI, RIMEBCAMUE L .

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'

filE): B7 kR bytearray A Hf JF MR — B SR AE—ASETN S, B A .

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,