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o ASRMBL EAT: Unix” JERE, RREHBRAGEFAAET Unix REH . (HXHARUEHAAAET HA
FrE MR G

o INSECAA BPhULRT, FTA R CIE T 0 Unix” B9 eREER SRR BT Unix AZ0 4 ) Mac OS X 255
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CHAPTER 2

Python fiffds W TR Z BRECHIZRAY, GRT ATEAE TR EE T & AT AN #- BRI 51 AT

MBS

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 () 1list () range () vars ()
classmethod () | getattr () locals () repr () zip ()
compile () globals () map () reversed() _ _import__ ()
complex () hasattr() max () round ()

abs (x)
Rl — AR A XA . SR AR — BRI . AR SER — AR, MR E . Ik x &
XT __abs__ (), Wabs(x) ¥i&FE x.__abs__ ().

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
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any (iterable)

R iterable FE—ICE N EAENLRE] True, WERTALEAXR NS, &I False. SEMT

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

ascii (object)
Srepr () K0, RE—MIEX R FR LW FEAE, B2 \x. \ufl\U Xfrepr ()
R A4 HR H IR ASCIT 4R fis (W) P A A T2 S AR 24 R A Python 2 [ repr () IR I E5E AL
bin (x)
FF— DRI R — AR “0b” iR ERF R . 4502 — D E1AR Python Fikxl. W2k x A2
Python ffjint X%, IPEFKEE X __index__ () FiERb—AHEE, —Lf]¥:

>>> bin(3)
'Ob11"

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

WA —ETHERIZE “0b”, B AT AU 53k

>>> format (14, '#b'), format (14, 'b')

('0b1110", '1110")
>>> f'{14:4b}', £'{14:b}'
('0Ob1110', '1110")

FiW format () PHEZAEH..

class bool ([x])
R W —NRME, True 8 False.o x flf FIFRMER) AALMX A2 SR . 2R x R ARMEEHE B I,
R False; HAWEBLIRE] True. bool Figint T (ST X2 - ing, float, complex ). HAh
JAREARE . E I False I True PSR (BILF 42 ).
1 3.7 BUE T x AE R REME A AL E SR

breakpoint (*args, **kws)
BRI B AE T I RERBE AR i v . B HAORTE, Bl sys. breakpointhook () , HEEAL#H args
M kws o BRATEHL T, sys.breakpointhook () Wpdb.set_trace () HIEHSE . 1EXFE
T, et —MEF R, FIEAS BT Apab HEEAJI RGeS RIa] AT i (H2,
sys.breakpointhook () W LATCE N HAL— & {0 ibreakpoint () B, PARRIFBEAARAE
TR RS -
gl A —1F it F builtins.breakpoint FHPfHiS% breakpointhook.
3.7 FhRE.

class bytearray ( [source[, encoding[, errors] ] ] )
iR o] —A~Er i) bytes 841, bytearray F@—ARAFH, WETEH N 0 <=x <256 fyRLL. EAH W]
ARFPINVRIR N HE W TR, WoT 5 20 2 iyAid; (R bytes RBMRFRDI5ik, S Wbytes 4=
bytearray 1%
TS source W LA [R5 ORAI UG AL $i 4 -
o WERSZE—A string, EALAARME encoding ZHL (errors ZHANETTIER)) 5 bytearray () &fll
Hstr.encode () Ji¥EF¥s string F575 Jif, bytes.

o WRZ—A integer, SAIGAK/NAIRECTF IR, FFOEH null FHYIETE.
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o AR IENE GEnh DXHE RIS, NG R b DR R IR A 7 1 B .
o WERZ—A> iterable W IEARXTE, ERITTRMTEEDAZ 0 <= x < 256 WL, BEXPNER
HIWIIRNE
WA LS, WEEK/INK 0 H%Ed.
=3t 5 5] £ - bytes, bytearray, memoryview Flbytearray 3t %,

class bytes ([source[, encoding[, errors] ] ])
I ) “bytes” X%, JEARTIAFSN, WY 0 <= x < 256 WML, bytes
Rebytearray WARMERUAR - EA SRR ERRIFNRS] . 51 .

P, MRS by tearray () M.
FATXSZIE T A FIHRMERE, 2 strings.
5 =3t H) 52 £ A -~ bytes, bytearray, memoryview, bytes 3t % Flbytes F= bytearray 34k .

callable (object)
WRBEL object JE [ LR ] True, HWEREIFalse, GNHRM] True, JHHAAEER, (HanH
Rl False, WIEHH object ¥ @A EHEZETEAR (JHHZERHR B —AH R SE6) ;o
BB _ call_ () WIEEATEE.
3.2 BRI BE: X R I AR 7E Python 3.0 ##2F% T, {HFE Python 3.2 B{E BN A .

chr (i)
&[] Unicode {57 A HEEL i IFAF A EBA% . B0, chr (97) REIF4FH *a', chr(8364) &[]
TP rer. Xigord () WIMREL.
LB EHTEREE 03] 1,114,111 (16 ] 378 /& Ox10FFFF ), 45 i B X AR, &k valueError

IS
o

Paslat]
@classmethod
oA R Tk .
— MR EHREECERNS LS, GO B s 3 RS A2 AT W
RPN A

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

@classmethod XFEHITERFR N R A decorator -- 112 5] function

KR A ATESE AT (Blgn . £ () WA ATESEBI B3 T (Bl c O . £0)). HETRIELASMY
i’iifﬁﬂé‘?ﬁ@%o WERE T EAEHT R EMIRAE L FIH, MR R SWENREHE 1S
AT

K Cr+ 5 Java P ERS AR . IMRIRFREIEH , WS Hstaticmethod() .
MTREZH XL TEEE, HSH types .
compile (source, filename, mode, flags=0, dont_inherit=False, optimize=-1)

Ff source i UGB AST X145, RASXF R PAtiexec () Heval () 4T, source W] LA ML FAF
B, FATEAE, SE AST X4 & Wastc BIHUR SR T e AST X4,

filename SEZ T E RS PUY SO s RIS R TR ZEM SO E2ER, wT AR A—SE T HERAE (4
WA "<string>'),

mode B HGE T g IS B, WIR source ZEAIFH, AILARZ Texec'; WIREH—FIK
X, ATARE "eval'; WRRRALHNAIEN, ATAZ 'single' . (FEHJG—FMENRT, R ELRK
PUTEE R None 529 TEIH R, )
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A SR flags F dont_inherit ¥ HIAE i3 source 2L BIWFA future 1547]. WIRPTE A ASRAL (S
FEE) WLl R compile () WIACHDFE R future 1E/A] - HIF D . WA H T flags SHUH
H dont_inherit (82 0Z%) W flags ZHUITHE 2 1) DA IR LE TR QAT A A %40 future B S8 . R
dont_inherit }j—PAEZ8E, WG flags Z44 -- AE AN Z0T) future 1547159 200

Future 547 fiff ] LU A 2R 36 a2, 2 18 A) vl DA 3 3% A 5k ok 48 08 . H AR RR M 19 Lo gy o2 7T DA
i future B _Feature KAYLHBIH compiler_flag @RI

Al S EL flags B 245 TR B ARVFHRIFMIRE T8 KR JZH await, async for fll async with,
W2 T R ast . PyCF_ALLOW_TOP_LEVEL_AWAIT K}, FRR[EMCIEITEAE co_code FiE T
CO_COROUTINE, JH[iisf await eval (code_object) A H A HFHAT.

optimize SEZARTE HiE R ILACION ; BOME -1 PR SHREAR 0 -0 IR R AL . RaRgh
0 (A _debug_ HE). 1 (BrEwilEk, __debug_ MR) 2 (CCRFAFERBEIMER).

WK g PR A R, RS M K SyntaxError FH s WUREAD AL null AT, 00 2 fil

K ValueError %,
AR GEA T Python RBS ) AST Rk, 1S fast . parse ().
B k—A it E compile P SEL source, filename,

Ef#: 7E 'single’ I 'eval' BAGFZTULFAFBN, WADHAE D PDRITAFER. X
flicode BB A GG MTE R 5E bk -

B AR R G RIS E SR TR ER AR AST XF40], Python i RERS A W] HEE 2 Python AST
Gt e A A P R A T 5t

TE 3.2 BCEH: A VPl Windows il Mac fHATHF. 7E 'exec' BIANHEHEMRATAFL . W T

optimize &% .
e 3.5 IR 2 Hi source AL null EA5 TGSl % TypeError B .

3.8 Fi MK B fE: ast.PyCF_ALLOW_TOP_LEVEL_AWAIT P ¥E 0] 7E HE kRt A& A AR 6 5 25 )2 2
await, async for fl async with B+,

class complex ( [real[, imag] ])
ARME N real +imag*1j WAL, SCRFFATHR B PHRAICN S0 WERASE — MBS 275 eR, W EHdR
R — AR, I LB A 6 =S . B NMES AR PR S A2
ERMEERE (LFEEH) . WA T imag, WEGAEAE, WiEEMEBRine ffloat —f£dE
FRUERER . RPN S, WaR]E] 05 .

X/~ Python X4 x, complex (x) &xZ 645 x.__complex__ (). WIH __complex_ () &K
EXHEELRE _ float_ (). MR __float_ () A XWPBEELRZE _ index_ ().

M U TFAFER AR, FATRTE + 50 - 1A B AURNEEA 2% . Bl complex (11423 ") RHIA

H), {H complex ('1 + 23') &fiikvalueError B,

FeF £ - int, float, complex iR T EERAL,
TE 3.6 JREE I AT DA TR R A SCE R i B A T A .
1 3.8 UH I AR __complex_ () Fl __float__ () REXMELIRE __index_ ().
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delattr (object, name)
setattr () MXMEE. LSRRI — TR ZFFRUARNZIHEATEME . IR %
T, ZRBCRH RS e i JEbE. Bl delattr (x, 'foobar') %MiT del x.foobar .

class dict (**kwarg)
class dict (mapping, **kwarg)
class dict (iterable, **kwarg)

B, dict WRRB—AFHE, Sldict Flekdf £7 - dier TREXNE.
HARALRT, ESWNERW1ist, set Mltuple 2, PAfkcollections f5dk,

dir ( [object] )
ﬁni&ﬁiiﬁ, VU3 ] 24 B A A TS B A ARG . IR 2, B 2SR MR R A U M
LI

WMRNEH N2 _dir_ () WFEE, BAZFERSSRE, I HOauR E— @ E. X
VFSEELH E L __getattr_ () B __getattribute_ () PREIXTREENS H & Ldir () KRG E
IR JE

IR dir (), XPEBEEEMNREE X dict @R RIER B
SERBIFI A B RN, WRNRA AEN __getattr_ (), IREGRATREAUER .

BN dir () HLFIREA RSB GAT AR, B SBR[ A i A 2 ik 4 s B

o QRN GURBIAR, WFIR A SRR

o AURXTGURRMEEXT S, WIRUEENRBIEATR, H Hid AR 2L w .

o B, FIRMAEMRIBIEARR, EREEMNEATR, I HBHERERER A B E .
AR [ B Fed i PR R . 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']

W Hohdir () FEZNTHETELEAMNEH, AT SRER B ANTEGRNZ FEE, A
JE A R IS5 S ) TR e — Bk, B BRI T M T BEXE R R RS 2 IR ek A . fldn, 24582 —4
R, metaclass [ JETEAN B S FELE RS R .

divmod (a, b)
BRI (AR BFEE RS, FFERI TR BRI R B — X R AR A X TR G EERE AL, &
FAME BARIZEFHN . TR, 45581 (a // b, a % b) —F. WTHEAE, 45588 (9, a
% b) , qiliH & math.floor (a / b) HAEEX 1 /. FEAEMIEL T, 9 * b + a $ b flaft
AME: Wk a 5 bIEE, BN bL—FE, JFH 0 <= abs(a % b) < abs(b) .

enumerate (iterable, start=0)

R[] —AMEER G o iterable ALIFR— S, Biterator, SCHAMSIFRFENRIIM R . enumerate () 1R[]
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FIERES__next_ () FHERE—NIC, B — A (K sart FF4G, Bk 0) i@t
HEAR iterable HAFHIME .

>>> seasons = ['Spring', 'Summer', 'Fall', 'Winter']
>>> list (enumerate (seasons))
[(O, 'Spring'), (1, 'Summer'), (2, 'Fall'), (3, 'Winter')]
>>> list (enumerate (seasons, start=1))
[(1, 'Spring'), (2, 'Summer'), (3, 'Fall'), (4, 'Winter')]
EMT
def enumerate (sequence, start=0):
n = start

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

eval (expression[, globals[, locals] ] )

SBRATFRE, DA R globals Fll locals. globals SXZ: Wb 2—AF M. locals ] DA AT AT L}
UE

expression ZHNER—A> Python ik (MWEAR LR — 5 003E) @I RIE, IR globals
Hl locals “FHAE 4 [y Fl R 44 25 8] . WA globals “F3UAFHE HAEL DA __builtins__ R 5EAIME,
W) S AEfRHT expression 2 Fijd A DAL A EERG X N B bui 1t ins 5| . IXEMWE expression T H
AR DU 1t ins B SE VAR B AZ RIS EH . WA W locals WL FLERIAE K
globals . QAP FHIF BN, WRBLPATH @ Heval () PRSP globals F1
locals. EYER, eval() FEARAMNEIAEE T 1Y GEJRHER) 4% 218 A 25 7 AR «

AR AR R AR AR . TEVR RN it . Bl

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

XA R A DA SR PITAEATACRE S22 (Wcompile () BIZR) .. XAEHT, SEEMLEXTE, m
ANREFRE . R PFLR G mode o2 5¢ 'exec' HLeval () RFMEN None .

PR exec () MBI SIITIER]. globals () fllocals () BRESS HIR 24 B4R A L 7
i, R DA BTG # S eval () Blexec () M.

BT Fast . Literal eval (), GSTIAGA BUTIVE A TR ERT .
Bl R—% 1t F 1 exec T Z%L code_object,

exec (object[, globals[, locals] ] )

XA PRECE FF B S HAT Python AR . object /& FAFEREE XIS . IR FERFH , IBARFITH
BT A — F 51 Python AT (B3R & A TEVEESIR) | ISR 2RS4, B e il T. FE1T
PMEOLT, B THI AR 24 A R A (WS F MR e SO —T7) . i Bl
Tt exec () MEARSH EF3CH, nonlocal, yield fil return ifAJHARETE s EI0E LLASH
. %R BRI {E 2 None,

TCIRWRFPE L, AN g TR, AASREAE 4 Tl /E I A AT . AR AR T globals, WII'E WA 2 —
AT ORBERTHLAY T2, IR Wt 2 R E AR & . QiR R AR08 T globals F1 locals,
BATE A M T &R RERAE & . WL T locals, WIBE W DURARATBGIXT S . HICETEREUZ
|, globals Fi1 locals & [F]— 4>, U5 exec 152 W~ BT G4 globals F11 locals, WA K- ] %
ANEE LT L —FER AT

USRS Unid MASIOFTEE AT QARG SO e R, T PR A TAF RS S 4 Windows B Mac MAG 474«
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AR globals “FHAALF __builtins_ HBE, WK AR AN WHbuL 1t ins FEHFHLITE]
I, RIS GG exec () 20T, PTDAER A CH __builtins_ U A F| globals 115k
e ) T DA T AR Ay AR

gl k— % it FE 1 exec AT EE code_obiject,

H:fi: B globals () fllocals () BRES HIRE Y HiH 4 R AR, K] LK E A% 3%
Zhexec () BB A =S,

Y BRATSOL R, locals AT AT R 1ocals () BECRI—RE: REiE I BRI locals F 3L,
ARG exec () BROR A AR TIRT focals B8 5h, 5 WIHHb A% % locals I

filter (function, iterable)

) iterable " eR L function 3R A EIREETCR , ME—DHTIIENAR . iterable W AR —ANFH], — D3
R AR, SRS W function 2 None |, MSRREE— A%k, B iterable H1
AHIREURITCE X R

WiER, filter(function, iterable) M T—MAi#wkiE, 2 function A2 None HyH}
%R (item for item in iterable if function (item)) ; function j& None JJHME N (item
for item in iterable if item) .

S litertools. filterfalse () TR, HA function JR 7] false i A W HL iterable W G & 4P FEER

class float ([x])

AR [ B B AT HR o A U R

WEPREZ R TR, WEBAUR WS T I AR TS, PR LA, Z Al A2
Moo AIEIIRFSA M = WRIEREICA . SES AT PAZ NaN (8 . IEfREYS
KREFFAFER . BRI, BREERNSHIG, WAL A EA:

Slgl’l — "+" | nm_nmn

infinity = "Infinity" | "inf"

nan = "nan"

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

XM, floatnumber ;& Python J% i ¥t F4F B B K, 1 WL floating. 5= £ K /NFH AT DA, Bl
01, “inf”. “Inf”. “INFINITY”. “iNfINity” #F8]PL3E7 E g5k,

F—Or i, AR S R RREOE A, AR EAAARE (FE Python 2 SRS BEYEREI N ) IOTE 4L,
WS BAE Python VAU ETEE 4, W&tk OverflowError,

X F—A~E Python X4 x, float (x) &KZEFEL x.__float_ (). W __float__ () A& XN
KRR _ index_ ().

WA S, WERIE 0.0 .

A~

>>> float ('+1.23")

1.23

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

-12345.0

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

(Rt
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(£ LT
0.001
>>> float ('+1E6")
1000000.0
>>> float ('-Infinity")
—-inf

B F KA - int, float, complex iR T ¥ FRAL,
TE 3.6 RCEE R AT DA T R kAR SO i B 2R 40 4L
TE 3.7 BUOE ek x e SRR 0 B 24
TE 3.8 MG AR __float_ () REXMMEHRE __index_ ().
format (value[, format_spec] )
K value Ay format_spec 1) A" KR, format_spec WIFFRERIT value SLZ2EAL, (Hi2
REZEN B R HAREAS TG 146 XA 1R0E 2.
ERINI format_spec J&— D23 FAFE, BHlESIN S MM st r (value) MFIMLER.
P8 F format (value, format_spec) £ % i % type(value)._ format_ (value,

format_spec) , FrPASEBIFH AP _ format_ () HERFASWA. R T EERER
Flobject MH format_spec N R7s, BEE MR format_spec BLRFMEA R FEAFE, W& TypeError
.

IE 3.4 ME I Y format_spec K2 2 F AN, object () ._ _format_ (format_spec) £ fil
ZiTypeError0

class frozenset ( [iterable] )
REl—ANH frozenset ¥4, B FR%SE iterable P )G .. frozenset B2—PNEMRI. F
F BRI R, & frozenset fIEA £ - set, frozenset .
WS RNER set, 1ist, tuple flldict 2, PAMcollections Bk THEHE AR
getattr (object, name[, default] )
RS A 4 JBERIE . name R FAFE . WIEARZFAFER XN R EEZ —, W FZEERE.

i, getattr(x, 'foobar') Z[ET x.foobar. WIHRIEENEBMHEATELE, HIBMET default {H,
MR EE, FWghkAttributeError,

globals ()
IR FTR M H 2 RS R T X SR I (R T, R e R, T
Fe S SUE R ) o

hasattr (object, name)
LSRR PR DS R FAR RN EEZ — AR, WERE True, 7N [MH]
False., (MWINRERETIEH getattr (object, name) HBEGHAttributeError S SL I
i)

hash (object)
RIEZRT R G A (AR EAA ) WA ERRE. EAITE T M A HR TR B R P e B
HFE RN ARG AE (EEEEARR, 11 1 1.0).

TEfR: WXL T HCOW __hash_ () ¥k, TR, hash () WRIEPLEE R E W BIE.
FEZH __hash__ ().

help ( [object] )
JEENERTTB RS (MR BB ) . AR SS, Rl & B2 8 sl S H R
MRS, WRLSR—ATFAFE, WERH, mEk. K. k. KBTS B RIZ A, 7
A G EATERENE B . WPRES R HAMAT R G, WA i R A B T .
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TR ARAE R BAESH R BT RAL (), WEAELGEIEH help () BIRHMEEIRE BHLZ BT
WROEIL S . BEMKXAEE, WS A RMROCEEZH FAQ & H .

% PREGE T s 1 e BRI A B P B 44 2500
TE 3.4 L pydoc flinspect AR A4S AT I FI X S0 254 15 B m & T Al — 24

hex (x)
PO A “0x” S BIRI/NG TN BEH A R . AR x A2 Python int X5, MLAATE SR
BN __index_ () Jiik. 2T

>>> hex (255)
'Oxff!

>>> hex (-42)
'-0x2a’

R ELF R I K G SUNG I+ 8B 7475, FF A Te “0x” migk, WImlAGE IR J5ik:

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

('oxff', 'f£f', 'FEF')

>>> format (255, '#x'), format (255, 'x'), format (255, 'X")
('Oxff', 'f£f', 'FEF')

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

('oxff', 'ff', 'FE'")

HWformat () FEEZFER.
FWS R int () FTNPERIFEAFER N DA 16 S BB AL .

TR AR EARBOF B0 8B P AR, W £Loat . hex () Jiik.

d (object)
RETRE “BRIME” . SRR — DA, PR R A R W rh AR e ME— HAEE W . A AR
EEXT R BERAHFRd () fH.

CPython implementation detail: This is the address of the object in memory.
gl E—AFitF M builtins. id, R SE 1d.

input ( [prompt] )
QERAEAE prompr 552, WG HE AfnifEs t, RKEANFHRAITR . TR, R A P EEEi-—17,
P HEA AR (BT REBATRF) JEiREl. 2432003 EOF i, Wik zorError, il

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

"Monty Python's Flying Circus"

WM T readline ik, input () K6 EARSEBIL ZM0FTom A S il R RE
gl k—A %1t EHF builtins. input iS4 prompt .
TR A Z JG5 | K — 8t $ builtins . input/result FffArgER.

class int ([x])

class int (x, base=10)
ST PECEFA OIS S RSO 0 O EXT v D)
int (x) ¥R x.__int_ (. WRXEXT _index_ (), BEHHBME x.__index_ (). fIfx
EXT _trune ()1 ERGEE % trune 0+ A FIAK ERNEEA.

13
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WA x ARECE, BEEA base ZEL, x WHRFIH . bytes. FKnHEHIH base (1) B F 1A
Mbytearray S, ZICFRI A LAA + 3k - (PEAGEA ) , BIETAE k. —DiEdh
n ECFALE 0 8 n-1 (1%, Hh a8z (A z) Fom 10 8] 35, BRIAW) base 2y 10, SRk
£ 0. 236, 2. 8. 16 FEHIAEF AT ATEARIGH FH 0b/0B . 00/00 . 0x/0X HIZERFER. IR 0 F4%
HEAR AL R B IRE, G4 R4S 2 2. 8. 10, 16 #EfHig—~. FFPA int ('010', 0) &
JEERY, {H int (*010") Al int ('010', 8) EAEN.

BBRAE ES A F XA - int, float, complex ,

TE 3.4 O AR base & int BSEH, 1H base X4 A base.__index_ Jyik, WM ZI kK
IREGHHI S, AR AR S ] base.__int__ [ fJ2 base.__index_ .

TE 3.6 JRCEE B SmT AGE TR R 2RI SO B 7t T4 4
TE 3.7 OB x BUE K BEVE ML E S50
AE 3.8 MU #isR _ int_ () REXNEEEE _ index_ ().

isinstance (object, classinfo)
WERSHL object 72 Z4Y classinfo W)SLHIBF I (EHE. [FEHEBUE ) FRMRE True, QIR object K
RAERBN G, WG SR False. Q1R classinfo )@ ARG oo (sl HAb A e 35
MM I ), B2 object 2 HHATATT— AN RA Y SLBIFLR [E] True., W15 classinfo WEANZ AL,
AR BT H B R BTH T, WRSI K TypeError 4.

issubclass (class, classinfo)
WA class 52 classinfo 1) (B3 [AH2E0E 0 FRMERE True. RSWMAIER A B2, dassinfo
WPAREXS Z R ICH, RO T classinfo A B R A . FEARMILA S 0T, #R5]

K TypeError 54,

iter (object[, sentinel ] )
R 5] —Aiterator X% . B EHAES LS, H-NESHBBEZIEEARMN. RS
NS5 object WL ITACHNL (4 irer O J73) MHAKE, AL BRI (6
__getitem__ () H¥&, HETFSEN 0 FFIR) . WREAZREX LMY, ik TypeError. 1R
B AES sentinel, W24 object WA 2T X G X FIIEHOL T AU ERRS, BRERFHE
W) next__ () FYERERS AW SES MR T object ; TSR IR [0] ) 45 R 52 sentinel Wfgh & St opIteration,
75 D3R B 45 4

HESRERE L,

Hfyiter () W FIEXAY 2 — A BB EEEES . BIan, A 1 B 2 S b s 5 91
R, HEBIASCIF AR R

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)
RS R E GTENEL) « LS UEFF (40 string, bytes, tuple, list 5 range %) 4G (40
dictionary, set BY frozen set %5 ),

class list ([iterable])
ARG RRL, 1ist Febp BR—MalAE PS8, PRI S %) & 750 K2~ list, tuple, range.

locals ()
B R [ F7R M B AR5 R F . FE RS BB R B R Locals () BPRREH
HAEE . WEEERIER b, locals () Rlglobals () 2H—A .

TR A BT L N O SRRSO T Y R A el A AR R
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map (function, iterable, ...)
Rﬁl#/\h“ﬁmctwn )T iterable vhig— Y50 i th A5 R IENAET . WERIE A T BIAMY iterable 241,
Junction W7 SZAH [EAS B0 52 2 90N T I AR ARG P IR AT R U . 24 24> Tk HOx
G, IR T I RO RABR A R AR 4. XN T RB i AT 22 SH0td i il, H2

Hlitertools.starmap ().

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

max (argl, arg2, *args[, key])
R AT AR R P R R ICE, B RIS KA E 5L i R .
QR R T — MBS, BAUR RS ierable, &I AERXTR PR RPICE; WAL THIAS
KPA BRI ESEL, WER B KA E S HL .
AW HBEH AT S o key SR EHET REUHMISEL, WfE41ist . sort () B, default 5%
Z @ MR G  AS BRI (E . QR ATIE RGN 2, I HIA 4 default , Wik valueError,

WRAZ N RITER, WUEEU§&4TLEI BN XFHARR EHT T AN sorted (iterable,
key=keyfunc, reverse=True) ] 1 heapg.nlargest (1, iterable, key=keyfunc) {4

Fr—2.
3.4 FiR I fE: keyword-only 522 default .
T 3.8 IR key I]PACH None.,

class memoryview (obj)

R 25 E LS AT X5, B XRIEAER, WS A 501 .
min (iterable, *[, key, default]
min (argl, arg2, *args[, key])
R E AT R i/ NI, BRI AN R PA_ESES RN
MR RS T — MM ESH, B iRierable, 3RPITERXS G P/ NITEER . AR HE TS K A
FROEE SR, R A/ AL E SR
AW A BE ] RTINS . key SSIREHTREUNISEL, 4 1ist . sort () . default 5%
Zege M IR R R 2SR [ R AT IR R =S, I BB 4 default , Wik valueError,

WG Z A H/NTE, IR BCRHR 56— B XA HAR e HE P TR0 sorted (iterable,
key=keyfunc) [0] fil heapg.nsmallest (1, iterable, key=keyfunc) f£F—2.

3.4 FiRINAE: keyword-only S22 default .
JE 3.8 RN key R]PAH None,

next (iterator[, default] )
WL iterator /)__nexc_ () FEFREUF oo, WRERIFER, WERFIZAER default, WIF
SEBINENfh & sStopTteration,

class object
W] MEH RIS . object RFTERMER. EHRA A Python LB k. X4
BRECA AL 2

f#: hTobject PA__dict_, WITCIRRHERIEMIRS object BB,

oct (x)
P ABEREEAS D — D HIHR “00” NIERIFZRFER . 5532 — NG TER) Python ik, AR x A
Python [ int X4, IEFEE XL __index__ () ﬁ&:&lﬁl#/*ﬁ%ﬁz —Lu )
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>>> oct (8)
'0010"

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

UNR B BB N RE R AT, FE AT L “00” HIZR, WIMTDAGE AR T ik

>>> ! ''% 10, 7 ''% 10

('"Oo12', "12")

>>> format (10, '#0o'), format (10, 'o')
("Oo1l2', "12")

>>> f'{10:40}', £'{10:0}"'

('"Ool1l2', "12")

FW format () FEHEZAE B

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

FIIT file FiR BT [ file object. MRALIAFARERATIF, WG| % O0sError. 55 tut-files ZREUIL R
KA Z LB

file J&—"path-like object, FrRFFEAT I SCHFEERE (XA EUCE 400 LAE B RN ), ]
DA BR3P A R HICR RS IR . (AR SO AT, BB IR Bl /O X4 P 60,
3 closefd ¥ False .)

mode J&— AT, AT IS SCUERRE. BRAER "o, XEWE B AT 5
o HAthw WA BA 'w' (BBIESAER SR ) HEE A "< 5 385 'a' (7 —% Unix
ARG, TS HIA SR ETEA AN E, PR BABSSBME SRR ) » #ECARE, IR encoding
WHIRE, WREFE B AR HS: fiff] locale.getpreferredencoding (False) 3k
BUA R . (ERBUNE AJRIRTTT, 56 RO AR € encoding.. ) W FHRIRA

4t
3

EX

U] EE (BRIA)

" B, e o

v HEE TR, W SR E AR
" B, RS NI AR B

IS 15N
AR (BOA)
TOHHTEH (BEREEA)

BRINBEH o0 GTIFIITBO0R, 5 et S0, Bk twtt 55 o STIFSCPIRR A .
B Ted 5 b IR R

IEANE R R ENY, Python X3 “#EHIFNSCA VO, LA BERIBLAATH IS (045 mode Z4 111y
'b' ) REIKNEN bytes W&, F#TEMBEDG. EXAEXT (BAFRLT, HFE *modex
ZHF A ) B, SFNERECstr , EIEMITRER encoding (WIRATE) FH MG
IR 7 G B AR

PEAMNA SV — MR AT U, RFEFEAFRA SRR, e s . ZRiESER
P H S funiversal newlines, i%7¢ Python 3.0 Wi N ERIAFT R . 5 S fnewline XS 1) SCRY T /T 240
s

JEfi: Python R el T i 4 1F 7 G511 S0 SCPEABE: AT AbFIR ph Python 4 B5e i, TR 5 P-4
%,
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buffering J&—NRIVEAYEEEL, HT R E Zohdeng . & 0 DA gioh M (X Feife — bR ), 1
PTG (AESCAREUR AT ), 9 H >1 BB A /R [ 8 R/ nf R AR/ (PAFET R B
B)o WREA A buffering 245, WIERIN G g ) TAE =00
o TE SO AR E /N HBEA T R s i R SO SRR R R b X KD, 2R KR R
W “Hek/N B io. DEFAULT BUFFER_SIZE. TEVFZ R%0 L, SEvh XK BEE %k 4096 B
8192 744,

o “HR AR (isatty () RIE True WISCHE) AT FoflSoA SO T sems
F b S

encoding 52 JH T ff s 5k Zm b SCIF I Rt i 44 5 . X WA RAE SO . BRIA RS 2408 T 5 10
(R locale.getpreferredencoding () R[EIA{E), {HA] A FIFEAT Python 42 Hjtext encoding
AR IF ISR, WS codecs fik.
errors ;e— MR FEAFRSE, HTHE € WL PR gm S RIS EY 52 - XA RBE IS A . wT
PAGE A& AR A IR b BRRR Jy (B eSS R 72 5 5 ), [HR il codecs. register_error () M}
PRI HT BRACHAA PR A0 o Wil 24 PRt

o URAEAEGIGEE IR, 'strict' &5k VvalueError B . BRIME None B A M R HIRICE .

» 'ignore' ZBSENIR. VLR, ZBSHALETIRTEES REEHE R K.

* 'replace' ¥FFHARC (BN "2 ) HHAA EIREURE R HL T o

* 'surrogateescape' Y R IR LA IEH B F 15 EH Unicode % A1 IX A i ARG A5, S5 AL

U+DC80 %] U+DCFF, 475 ARHE I ] surrogateescape #f A BALF I, X LEFLA
PR R ) A [ ) 7 P o SRS T AL R S 2 5 1) SCPEARAT D

o FUHAES AT A S8 xmlcharrefreplace’ o HSR LHFATAHBEIOURIAY XML -
75| M s#nnn; .

* 'backslashreplace' ff] Python i a5 X FE5 2 Huag A 1R B o

* 'namereplace' (WHRERMEHIZRE) H \N{. ..} 5 UFPFIEHA LT

newline ¥ filuniversal newlines BEzX UM A% (‘B A FHF S04 . BRI PAJE None, "', "\n', "\r'
A '\r\n'. ERLIEFRR:

o MG B AR, QISR newline 2y None , WS il A TR S A RIFTRILALA "\n ", "\
g \r\n' iR, AT \n' AEREINFIE ZHT. AT 0, DS A AR
A, (HATEERAFIR [ R AR R AR E AL AR AR, W AT DU 4 E TAT s 4
1k, BATEERARF R ] 45 AR AT A

o Pri B ARES, W3 newline kj None, WH ARMEAM '\n' FLFERIG 0 h R G BONTT 0 bR
ffos.linesep, WIHR newline & '' 8y '\n', WIARHITEIRE, UWIHE newline 24T (] HAth &35 1H,
WE AR " \n' FRPRFBEAC N 248 78 A7
ISR closefd & False - HEAA W T SCHRGAFFTIAS & XHE4 . HRA 24T KR, IS 2 SO AT 7
FRTIPIRAS . SRt SC 44 W closefd W2k True  (BRIAME) , & WRFS L H IR,

AT AT % 35 AT VR FH ) opener SAf ] H & XIFE#% . SRGE S5 (file, flags ) W opener 3545
SCHXT I SERI PR . opener A AUE I —MTIFRYSHHIATE (Hflos . open as opener i} 5%
1% None PR o

AN SR T oT 4k AR ad
NHERRBIEHos . open () BEIdir_fd BES, WA ERH 59 AT BB ARFTH S0

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

(Rt
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(£ LT
>>> 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 () EREITIR K] file object ZERVB YT BT ALK . 4 flopen () PASCARIL ("w', "', "wt ',
"rt ' ) TR, BRI io. Text TOBase (Biflli2io. Text TOWrapper) H—A~T25. 4{f
Gzt DA BE IR T SCHER), IR IBI 2RI io. BufferediOBase —A13. BIKMESHZ
T H S bR, ¥R io. Buf feredReader; TEBA THEHIALEM —HEHER R, T8
RElio.Bufferediiriter, MIE/SEENT, B¥iRElio.BufferedRandom, 425 F Z&npin;, M)
LR FELER, Blio. RawIOBase f—A~FHio.FileTO,

GG PSRRI, Bl fileinput, io (W] Topen () ). os.os.path, tempfilefMlshutil,
gl & —A % it F 4 open M S%L £ile, mode, flags.
mode 5 flags ST DATEJFUATE AT B Al B8 el 1% 14
E 3.3 MU R

o HNT opener T2,

o WY = AR

o WEMAEN I0Error, MAFROSError (4.

o MRS CAFAEEM A THE MA@ ('x' ), BHERMKFileExistsError,

1E 3.4 JUE L
o SUPFIAESR AR

Deprecated since version 3.4, will be removed in version 3.9: 'U"' &=,
FE 3.5 fREE L

o WEARRGWHAPE W, BESAMETF AL R, WRBE ESEI ARG, m
ANEME InterruptedError B (JRKE L PEP 475),

o WAHIT 'namereplace' FHRACTHEET,

1E 3.6 JRE ML
o WIIXSEPL T os. PathLike XFRI .

o JF£ Windows I, 3T — P IEHE Zoh X iR Blio. RawIOBase W T2, MAREIio.
FileIO,

ord (c)
XH%/T@* Unicode 457455, 3R A1 ft 328 Unicode 5 5 3%, Bl ord ('a') R [A1H&%L 97,
ord('€") (KRILfF5) iRl 8364 . iXfEchr () KA.

pow (base, exp[, mod])
R[] base ] exp W WIS mod F7AE, WAR ] base 1) exp IRFEXT mod B4k (E pow (base, exp) %
mod L) . PISEIER pow (base, exp) N TR FTIZHST: baser*exp,

SR A BEET . TR B RS, UG X B AR Z AT A S TR skl s i . %o
Fint BE/ERL, 45 REA SEEBMRIRZER GREEIRE), RIS - ASHCh1E; E:jrlﬂharmf
JT G SRR T S RO i SR R . Biln, 10**2 &[] 100, {H 10**-23k[F] 0.01,
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XFint BAER base Rl exp, QKL H mod, W) mod Wi K #AZETH H o mod WA N, WNHRLAH
mod I H. exp HE, W base WIARXS T mod N[ HERR: . FEXFHELL T, FF25iR[F] pow (inv_base,
—exp, mod), Hr inv_base K base WEIECNT mod B4 .

NHEY T2 38 BYEIET 97 Hia:

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

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

g 3.8 WOEHE: X int B8, =ZHOERI pow BUHEAVFH —ASECHTME, RIWTATHE BRI 4

15 3.8 CE M ARV R SE. ZH A SR A E S

print (*objects, sep="", end="\n’, file=sys.stdout, flush="False)
K objects $TENF file $&ERI SCAR, VA sep 73 FRIFAEAR NN L end. sep, end, file Ml flush WARAFAE, EAT
WA R PSR S
A HE R F SRRV AR, SRR IIT T str () —#F, HF2WB ARG, PAsep HAER
ML end. sep Fl end FERAHUHFAFE; EATHAT A None, X ZEME AT BUAME. QRA 4
objects, Wprint () $HE A end.
file ZHAR— N HA write (string) FEMXTE: WERSEALEAES N None, MG sys.
stdout. WTESTHMSEABERN ORTHHE, Wilprint () AREMT Z2ERBECH SR .
SRRt E, Wk file.write(...) .
R AP IET file, (BUER flush KT SHONFUA, IS BER BRI
TE 3.3 BUEHC: 3T flush KEEFSHL.

class property (fget=None, fset=None, fdel=None, doc=None)
iR [1] property J& 1%
Jeet SeARBUBMEE R REL . fset 2T RCEBYAERI KL fdel 2 M T MEREIEER %L I H doc 2y
JERPEXS GBI SR AR
— IR VA 2 E M B I <

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

def getx(self):
return self._x

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

def delx (self):
del self._x

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

WME c 2 C L], c.x B getter, c.x = value ¥fUHH setter, del c.x ¥ deleter,

WG, doc ¢ h 1% property JEMER SR A7 . 73 M1 property Kf#5 U1 feer H)SCRYFAFER (TR
). XM property () fFAdecorator B8 A SERRFAE TR AT AR 25 2 M5 B
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class Parrot:
def _ init_ (self):
self._voltage = 100000

@property

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

PAL @property Mg hf voltage () FikiEf — A HAHMIF £ PR S i@t getter”, F4F
voltage W SURY F 45 B 5 B} Get the current voltage.”

FHEEIEX R AA getter, setter PAK deleter Jiik, BATAI MRS MiAS K B ER SR AL JE M (4 Al
A%, TR L7 I R RS I R A A R X et — 1 TR AR

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

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

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

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

FIRHE SR —AOI TR M. R B RN R S AR YRR AL s AT (] 9 24 B (EA B Ry

Xo )
IR ] YRR TR R R R A 52 S EUHNT . R JE % foet, fset fil fdel.
TE 3.5 MUE P RHAE R X SR SR EAF R IR R W 51 .

class range (stop)

class range (start, stop[, step] )
BIRPAR N AL, Hrange S52bs @ —NARRIZBRFHIREY, 20 Erange F % 555 7 - list, wple,
range W SCRY LR o

repr (object)
R E— R ATHT I FR TR AR . W T2 RAOR L, R A 2R M A R 2
'317 Mgt eval () B ETA BB S 1A R E, e H At Fﬁ?%xﬂix e METERTE
SRR, /ﬁ\ﬂlj@/‘ﬁ%%%%ﬁilﬁﬁ%ﬂ 5538 7 A FE X R 24 PR AR I FEAE E . ZERT DA A e X
__repr__ () JryERyE R ECH B R SE BB IR 5] H 2

reversed (seq)
R[] —A K [a] iiterator . seq WhAil&— A~ HA __reversed__ () HIEMIXTE B & X RHX T FIMYL
(HAM 0 ARSI __len_ () HIEA __getitem_ () HiE).

round (number[, ndigits] )
R[] number 5 N B\/INUSS ndigits SIS BERIE . AN2R ndigits ${8 WEBCH None, TR [ 4220 5 AE
REER
XX Ffround () BNERE, (HIWH AR RKELWY 10 El’Jﬁi' ndigits WCRIFEEG AR5 PSSR
R B AR S, B (Ft, round (0.5) Fl round ( ) ¥4 0 1l round (1.5) A 2). f£f
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BHEER T A R ndigits (L. FELHED. G158 ndigits #74ME B K None WIR [M{ER: B 7
MR A number [2E7AH ] .

$TF—& Y Python X}% number, round - ZF645 number.__round_ .

W SHFEBIITFround () AT HATEES A AGHE: B, round (2.675, 2) B4aH 2.67 iR
) 2. 68, XAFREREFEIR: X458 2T REHA-VEH/NEEEER_EEBAS RE DATE AR i Hb
Forn. THS I tut-fp-issues T Z(E R .

class set ([itemble])
BN set X5, RILAIESEA A M iterable FREUNITCE . set & —NWNERE., A Fset filk
& KT - set, frozenset FRILFT XA SCRY

B RHMETESHENEN frozenset, 1ist, tuple Mldict 2, PAMcollections Fitk,

setattr (object, name, value)
WS getattr () WMXIN. . HBHCH— NS — AR MER(E. FAREE TG )R
PEEE B E M. RS RHER A R B, HEX g AFiX fpeffE. filln, setattr(x, 'foobar',
123) ZMTF x.foobar = 123,

class slice (stop)

class slice (start, stop[, step])
R —AFIRH range (start, stop, step) UrfgERKGIEMWslice X 5. H o start Fl step 41
BINHK None. PJ*ZAAMNLR BN SHE (SOLERINE) 1 R 8dii @ start, stop Al
step. EAIEAHARLMN BTG AN BTS2 NumPy DL HARSE = F Y R U x5
WM Y RETEEN A . Bl alstart:stop:step] B alstart:stop, il. S
[itertools.islice () T iR EIIERGH—FEAIA

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

A5 iterable H IR [0l —ASE ) E RS2
HAMWAESEL, EATEILHEE N KT S A

key $8 & T A BN S R, H T iterable ()RR TU R HHEBUH T LU W48 (B key=str. lower),
PRINE N None (HIZHLRITTE).

reverse J— AR H. QAR BEN True, WA FRITTRGH ST B THET -
il functools.cmp_to_key () AN cmp BT key PREL

WE R sorted () HfRERER . WER—DHEFHIERA S U0 HCRCSE AT A5 0 S A AR I iR
HRER) - XA AT HATZ EHE (BIASetil] . BT ) .

A KA /R BN ZHE R 20 . 72 sortinghowto

@staticmethod
FE YRR NS
ST EA BRSNS EREH—AESE, W sk
class C:
@staticmethod

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

@staticmethod XFERFE IR A R ELH ) decorator - 4 57 function,
BT R T AR FHEFT (Bl ¢ £ () AT AESEBI F3EAT (Bl c O . £()).

Python H1 AT 145 Java 5 C ++ MBS T AR HiEZ R classmethod () , T Q&M
He) i PRI A A
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BT R ias—FE, Al VR F LR BRI staticmethod , HXPHARMITHLE B, IR
LA DL T R E AR AT e O B S e A S Ao LBk . XTI BeE oL, R B

class C:
builtin_open = staticmethod (open)

T ZAH RESIHRNE R, S5 types .

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

R[] —A~str AR object . A RFAMEE, WEMstr() .
str RNE T Fclass . WERTFARNGEEER AT KL i

sum (iterable, /, start=0)

M start JFUR B 25 1047 5%t iterable ISR AN AR [B] S T{E . iterable (A5 3 M%7, i start {E A fo i
WA,

Xf 5L 28 Y B R, A AEsum () B AR, BRRETF AR F S R SR .
join (sequence) . EPAYRAGEXFE SMERM, WS Wmath. fsum (). BPHEE— R I 0] LN
%, HEEMHitertools.chain(),

1 3.8 JEEL: start JEZ 0] ] Kt F S HOL A RIEE -

super ( [type[, object—or—type] ] )

R — MBS, BRI BT RIS type LB IE . X015 7 O FE 28 gl F 2 Ak
TERA .
object-or-type Wi & 1 T8 & method resolution order, R4 type 2 JG TG -

2BV, I object-or-type )__mro__ j D -> B -> C -> A —-> object J H type B{H N B,
Msuper () BB ZEC —> A —> object,

object-or-type {__mro__ JEMIIH T getattr () Msuper () Frat MBI BRI . %8
MERBNASHY, W] PATEAL AT QRR = G A A e ST AL

WMAREEE A8, WREHBENZZRBEW. WRE - NSEN DXL, W
isinstance (obj, type) WA NEH. WWHRE - NSEN— KA, ] issubclass (type2,
type) WAUNEM GXiE M THRITE).

super A G A BAG BYPRNIZRIZREH T, super 7] ARG AL MIA L B HHE & B AT
HFR, MM E G ey, X Fh S HA GRS 5 super B9 FEAEF AL

B A RESISPATIHE D SR MEL TR . LA B4 Python i M A FET HSHIDIES
AR R ITE T Y. X SCI SRR O TRE, BIA 2 AN ESRSE B R W . 1T
BETT o ) B R AE)  EAE A U N AR A R AR 2544 (R Ao B 2 e s AT i e fy, W
PR SR 3k A L3 3 1 28 SZ R A A, 3 R A X AN 7 ] RE L6 AE 124 T ) 2 BT AR T o 2 ) o

XFFPA LA B, B2 ) T R R X R

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

& TOPEARZ O, super () WAITRIELS. —A-ATREMIN NS Cre e LR MG i il 46 4

B o

W Bsuper () RERMERMEEEERVI &L BN —Bo kLI, Fla super () .
__getitem__ (name). EMEX— B LHECH __getattribute_ () ¥k, XHEEERA
AT A RS, I R EZ EdkR . XL, super () FEM% super () [name] IXFR(H
AR BV ERF R T B U R A e S
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BEFEERR, BT ENSEEIBRCAS, super () FARTAETTENTEA . WASEEIE XI5
TRESHOFATHI AT . BASEIEAOGE N T 288 AT, g i e R SR A Z 4017
PAIERf A 2R 2 i SR, bR 2R E 7 YA 1) 24 i SE 8

XHFA R super () SRAMTBPMERR ST, S5 (1] super() (945 F .

class tuple ( [iterable] )
EIRERR N REL, B tuple SLPr BR—DATARWFHNREL, S WAE A 557) KT - list, mple, range
SO R

class type (object)

class type (name, bases, dict, **kwds)
BA—NSHL, 18] object ()RAY . IR PIMESE— type X4, #H Sobject. _class__ PRI
POELiEIEi 8

WM isinstance () WERECRAIIXI G2, FAESHEFROTE.

BENZASHE, IRl —NHT Y type X4 XFEATT @ class iERJH—FaiiSIE, name 155
RIZRA I name_ J@YE; bases TR G HII SN bases_ J@ME:; WA W ST N
T R L kg object . dict FHA R FREBER B EE XL BEMCH__dict_ J@EZwinT
e WiHE Dl el e . R AR ) S B R £ yoe X4

>>> class X:
a =1

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

TGS LA L,
P =S HOE ) R F S G B AE 24 1 e AL GEA M __init_subclass__()), fH¥4
T L BT (B T metaclass) B)47 R 772
Y 3% 2217 class-customization ,
TE 3.6 U EK: type M FRURAKRER type. __new__, FFAFRRMH —DSEIELORIKBOS S0
PA,

vars ([object] )
RE, K. EBlEE T HERA_ dict_ BHRAXNRM__dict_ J@.
BN SE XA X R A TR dice @M (B2, HEXNERM__dice @RS N
RHSA (B, K types. MappingProxyType Hpi Ik EEH#HiTH) .
NS, vars () AT HEL Iocals (). TR, locals FMAUKTTHHGEIEH , BA%T locals <
LB BT S 0 W
WRIEET DR EERA__dice_ Jght (B, K efrEmeE LT __slots__ JgPERF) N
25| K TypeError 4.

zip (*iterables)
B RE TR BENERXS R PR TR L.
RN TCERES, HP R i o B Sk B A ST ST BRI R (N IeE . S
AL BRI G P 5 i — R RS, B R R 4 G — AT E AR R S50, BRI
—MITHM BN . NS, Rk b ERR . ST

def zip(*iterables):
# zip('ABCD', 'xy') --> AxXx By
sentinel = object ()
iterators = [iter (it) for it in iterables]
while iterators:

CFITgkED)
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(£ LT
result = []
for it in iterators:
elem = next (it, sentinel)
if elem is sentinel:

return
result.append(elem)
yield tuple (result)

PR BN S R UE T IE AR S 45 M AE B WP g R (. BT DA zip (* [iter (s) ]1*n) XFERYIH
TECR— R B RN K n 4. X EE B A9 ERLE n ik, PATER N e HoA 2R
n WA AZERIRAEER . T RE BRI/ AR KB n FEdEER

PR H OB K AT ER XS SR BA VR AER, W zip () R H K A SR AR, s
EHMES, WY MHitertools. zip_longest ().

zip () 5 * BEAPME G AT AR 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)

i Himportlib.import_module () A, Xi&—A>H¥ Python ZAe H A 55 22 A 21 Y = 2ok

WKL import IHAAGERTA . BRI AR Gl S Abuiltins BEHFIR(ESL builtins.
__import__ ) PAMEEPL import iEAIHE L, (B2 BN EUGXFE, BN AT (S PEP
302) WE HA S LIFEMEN BAR, I HASFER RS, FF 2 E 2 o B 2 BRASEEE .
FIRE AN EHIEM T import_ () MMNWIZM importlib. import_module ().

Z RS T name B3, AR BEA I 45 %E 1) globals F locals A & WA #E AL bR SO R 3244 FR o
fromlist 25 1 T WA% M H name $5 & BIRLHE S AT Gk TR PR FRifESEEL 52 ANl H H: locals 2
B, WAL globals ZHUR K% import EAME LR 3.

level 45 ¢ J& (A XIS AR T o 0 GERIAMED EWRE ST A o level i IEBEFNMIXT TG
M __impore_ () MHR, HFEERLCHRZE GEES L PEP 328),

4 name 7E AN package .module I, MWHIFLIRMHRZHME (H—RTZHIATR),
i % LA name a2 (RS, (HI2, M43 AR fromlist ZH0), WIXFIR 8] LA name iy 4 B o

B, 4] import spam YZEALRF N5 AT AR AR A7 585

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

15/m] import spam.ham BZESRHPAT I H:

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

|

HHEEAER . import () RUMDLREITUZEIRAY, HAREE import HEAIFIEE BIRFE /AR
PSS
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&

W— 41, %A from spam.ham import eggs, sausage as saus JZEREH

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

TEXH, spam.ham Bl import () R[Al. B AR GRS G rh R IO I 45 B AT TR
VAIDE

ARG AR S AR (WTREER ), WM importlib. import_module ()
TE 3.3 JiRFE L Negative values for level are no longer supported (which also changes the default value to 0).
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AORNE BT NE AR, B2

False
bool KM, % False IMERIEENH A5k SyntaxError,

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

NoneType ERME—{H. None LN THRRHIME, HENENSHCREBLT KA . 45 None IK
HEIEERNHEF K SyntaxError,

NotImplemented
TR RO A PR B RRR I (BI, _eq O 1t (. _add __ (). __rsub_ () %)
SRR AE AT RS TSEBE  THIRIAG F A, AT DA sk R R (BT, _imul
O+ _ rightnd__() %) &, BREZHEENH.

TR 2 k] (St ) Jr kiR ] “NotImplemented i , ARREASIF S5 100 75 — R AL (B LA —2E[m] 7R
PAE, BURTIZEAT ) W SR - MR IT A 25001 1] “NotImplemented*, NI REASF5 | A8 24 1Y 52
i GR A1) “NotImplemented 54z S M4 1¢iH B 2R 7] 2] Python fU% ) “NotImplemented (i .

O, I I ASE S N,

{Ef#: NotImplementedError fll NotImplemented ANA] HH:, BIFEENTEMLLIRAMEE. B
KA EHELIE R, S FNot ImplementedError,

Ellipsis
MG SCF T <L A RRIRE TS P SO AR A U IR IR A S

__debug__
IR Python A DA —0 T j=sl, WikHEENEME. HiE Il assert 154A].

27
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H:fi: AR None, False, True fl __ debug__ THEEHIRME (RMESAEA], EE2ENHA, K5l
ksyntaxiError ), FILAEATH DABEAKHZ “EHIEM” #EL.

3.1 f site ERBRMBYEE

site B (FERZIMIE A3, B —s fr ATk al) FLH AR MBI N E G4 =0 . BN
HKAPRESS shell A, I HANAERRF -

quit (code=None)

exit (code=None)
ST HIRERET, 2HTHH 4058, Hl41 “Use quit() or Cul-D (ie. EOF) to exit”, 247 il it 5,
P g R AR KT | & SystemExit,

copyright

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

license

MITEN T, SFTEI—454 8 “Type license() to see the full license text”, 4 H M XF 42}, FFLA
Iy TUE R B R SERE AT SCAS (B s — Bt ) .
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cHAPTER 4

REFKR

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

ALZTHUERE AN . ENTHTE . BRI AT, HA R BRI, 4EXA
IR [ B TERSLHI H B2k 5] None.

B2 Z M RITUR SR Frali, SEbs ERrA RGN DAL BOR NS . R, PAREE,
%;%’fﬁég(ﬁ)ﬂrepr() PRECI A 225 st r () B e ERBURAEX G iprint () R H R
HoE I

4.1 ZiE{EEN

%ﬁi@“%ﬁﬁﬁf PAMEAT IR AOAS I, DAEAE 1f 3 while fENAAFEUR NN T SCHTR M /Kiz S M SRR ROk
P

— X RAEBINN LT IR BLAE, B AR 24 2% SO0 IR I8 28 5E LT __pool () Tk Hag M
False g X T __len () JykHIRMIZE. FHIEASEHMI T T 2P0 BRIER N B4R

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)

P RAES R A IZFAN N E R ORI ] 0 B False MEMMBRME, 1 o True fiENEME, BRIEAITUN. (E
FRIAN: Ai/RIZH or Al and R [ H A — AN ERIERL )

U 25X SO Ty VR B AAME B TT 5% Python 2% 45 (customization).
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4.2 F/RisH --- and, or, not

XLJE TR, IR TP HES:

ZE ZR: R
X Or y if x is false, then y, else x (D)
x and vy | if xis false, then x, else y 2)
not x if x is false, then True, else False | (3)

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

(3) not WM ILIEM/RZIHMAFIR, Hiknot a == b 2WfFEHN not (a == b) MMla == not b &
G RIEIRA R

4.3 LLBEH

7£ Python Hg \Fh LGB ENRMESHR (A/RBEMIEHRRE) . WRBHEATDMERSRIE; 7
W, x <y <= z%NTx <y andy <=z, WHENARZATIET y RPORIE—K (EAEPIRME DL H 2
x <y GiFRBIERT 2 ER ORI .

BT 1 T R
= B 3
< RN T
<= INTEAT
> R T
> KT BT
— &
= T
is BEIS
L5 not | frEMAGhR

BB RAN, R EEB R SRR REIATHI S U . == BRATEAE X, EX TR REA (f)
m, FNR), BET is. Hfh <. <=, > fl >= @B AT ST E S B, 425 HERKSEH
Z—HNER, EN&Ml TypeError .

HARFERRR BRSO SRR AN, BRIERENT _ea__ O Jiik.

— A2 AN RE 5 R ] 2 B ) oAt s ) B A 2R AL g e 2 AT HE Y, R ARZ S E LT BB E T, U
_ 1t (O),_le_ (),_gt__ () AN __ge_ () (MARREELHEHE L W EE, Sy HEg
1t () M _eq_ () EERTPAT).

is fil is not BHEMFIEHE &L I H BN AN A LB R A L5 K77

A PR A MFEREIERAZE in Ml not in, Efl¥lierable BT __contains__ () JTikHIE
BUFT S
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4.4 IR --- int, float, complex

AAAE =R B R B e, 5 SR 4%, IbAh, fa/RMEJE T80 2880, A A TR A
B, PEEBCEE M C i double SRSEHL; A EARIIFRFIBITITAENL 28 37 SUBURS BE AN NP 2 n TE T
fEsys. float_info WHEH . I IHFER, 530 A—MFEmEEG0OR . BN DE 2 PEEBGX A
W, WfFEH z.real fl z.imag. (FREFEASMIIMETFERL, NMFREMEA fractions. Fraction
PABZ A P iR BE R T Mg decimal . Decimal, )

BUr R B B Y B RS I BT G R B Y . AN IE IR B EE (EAE Sk AR
A JEHIE) SRR W E /NS B RE BT A T A S AR O S A R EAR R 5
T AR (SEERAERRE) , VR] DAKE S R R ml I s Bk R A5 2 LA S A R R S A
Python 5E & ZfFiR Az U uBEARB B EIESE NRBUERTR, ~ B4 RN EER S
FeR 73— NERVERUR AL, s R i B, TR E R . AR R E 2 A A, TR R
SR SRR

I REint (). float () Mlcomplex () ] DA RA1E R B R .

AR R (BHERAN) #EFF Iz (A XisBAREH, S04 operator-summary) :

8 ZR: B | EEXE
Xty x Ay BYAI

X -y x iy B2

X *y x Al y I3t

x /y x Fly BT

x //y x Al y IR EL (1)

X %5y x /vy IR (2

-x x Bz

+x x AR

abs (x) x X E ER /) abs ()
int (x) R x OB (3)(6) | int ()
float (x) K5 x AR R @)(6) | float ()
complex (re, im) | — g SEHR re MRS im B9 5. im BRIA K 0, | (6) complex ()
c.conjugate () B e b

divmod (x, V) (x // v, ¥ % V) ) divmod ()
pow (%, y) x )y IR ®) pow ()

x ** y x 1Y y KR 5)

R

(1) WFRAEEERE . SRR, HERRER—E 2 int, LR N M AT A
1//2°0, (=1)//2 K -1,1//(=2) R -110 (-1)//(-2) k0,

(2) ANFHFZEL MIALE L5 N abs () Felfelgif s

(3) M RBELHA R Wi NSO BAE C = P —HEgilT i 2 fdmath. floor () Mmath.ceil ()
PRI AN SE B 3L

(4) float 332747 "nan™ AP AT BERTZR™+ 87" B9 7ind” 4351 3R 6807 (NaN) PARIE S 72 T655
0) MO ** 0N L, XBdmFEiE T i m M.
(6) EZHEFFIHAEEFEENS 0 ] 9 ST %20 Unicode F4F (HAA Nd FAEE MR ) .

1527 http://www.unicode.org/Public/12.1.0/ucd/extracted/DerivedNumeric Type.txt £ & EA Nd 451 @ 1
P S S B A =

MR, B (1, 21 5 (1.0, 2.0] 2AMEM, TTAHMER B,

(5) Python ¥ pow (0,

4.4, #=F3ERY —-- int, float, complex 31
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P numbers.Real 258 (int flfloat) Mg FAiaHA:

jey -] #R:

math.trunc (x) | x BWr N Integral

round (x[, n]) [ x AR n f/NE, PEIESHAZMEE. WA n, WIEGAH 0,
math.floor (x) | <=x Wik KIntegral

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

A KEZE RS fmach Hlemath B

4.4.1 ERRBNRNIEH
ﬁﬁ@%ﬂﬁ%ﬁﬁ%ﬂoﬁﬁ@@@%m@%,ﬁﬁ%%ﬁm%%zﬁzﬁﬂﬁ%mw:MH@&ﬁﬁ

ARSI LR AR T Ry i, ANE T RE S ot ~ B SHAL - uH AR (+
and -) HFRII PSS .

WA R AL SR T PP i iz Ha1 2

=8 #ZR: ER
x |y | xFly ALK 4)
x Ny | x Ay AL FR | 4
x &y | xHy#EfL 4)
x << n | x £ n i (1)(2)
x >> n | x A% n{i (H(3)
~x x BNLHLUR

() A fEcedEER, 2985k valueError,
(2) ZiHe n LS TN i HAS I DA pow (2, n)
(3) H% n EMTBELA pow (2, n) , TER FHRUEERE.

@ FRAWEEL - DFMGET RAMARDS R LERS CERMEERN 1 + max(x.
bit_length(), y.bit_length()) EPA L) FHATIX LT B ML 2 PASRASH 4 T4 LA 75100
FF ) [ R4

4.4.2 BIABRIMITE

int 2BISCH T numbers. Integral abstract base class. A, Blfeft 7 H AR5

int.bit_length()
A& [ DA i s — RO TR SR, AN AR S LA R T Y 2

>>> n = -37

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

>>> n.bit_length ()
6
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EHERRALYL, W x JEE, MW x.bit_length () &ffiff 2** (k-1) <= abs(x) < 2**k HME—
IR k. [AREHL, 24 abs (x) /NEEPAEA IERF S AR, Wk = 1 + int (log(abs (x),
2)). WHR x A, M x.bit_length () iR 0,

EMT

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 FhiE.

int.to_bytes (length, byteorder, *, signed=False)
I 1] TR — B T R

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

b'\x04\x00"'

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

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

b\ xfA\xFE\XE\XEA\XEF\XEL\XEf\xEf\xfc\x00"'

>>> x = 1000

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

M length DFIRFOR . WERBHCAREM 4R T T RORFR M &5 K overflowError,

byteorder ZKH € TR BB FATT . Q05 byteorder i "big", W 5 5 O F 1 8L
F3ko QS byteorder g "L1ittle™, W 7 1HET WK R . EREHLAS L R4S
W, M sys. byteorder VENFATITE.

signed ZHJUH E AT B AU AMD AR FIR B, WK signed hj False I HE4T B B AL, WM&5|
K OverflowError, signed WWERINE N False,

3.2 B RE.

classmethod int.from_bytes (bytes, byteorder, *, signed=False)
A% 0] ph 5 R I N Y B

>>> 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 ZHLULIN N —~bytes-like object B 7T ] AR G2 o

byteorder Z 5t i T ™A FATWUF o Q1R byteorder Jy "big™, Wk 3 35 BCEF T 541
F3ko MR byteorder Jy "1ittle™, W SN FHETTTHRANKE. TiERFIRSE LW EAT
My, WEHH sys . byteorder fENFATIFE .

signed ZHHGWIIR A5 —AHMY AR BEL
3.2 BRI HE.
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int.as_integer_ratio()
AR [P REAY, R IR A5 T RO Hr BN IR R B H R R XA B T, 1
{(Fiat S

3.8 B fE.

4.4.3 FREBHMIMIFGE

float Z5AUSET] T numbers . Real abstract base class, float A HA4 PAR A .

float.as_integer_ratio()
R[] — X R, HHRIE S5 T I S B0 B B IR 95 Reng] ki over flowError i NaN I

&8 % ValueError,

float.is_integer ()

40 2f float S AT AT BROZEEAZ R MR [B] True, R[] False:

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

>>> (3.2).is_integer()
False

PN 38 SR 5 H N R BCE AT R Z (R 4 . T Python 3% s 807E N A6 ol — Bk 5k, R 07 ik
5 3 H BFEAF B 2 B AR 2 PRGNS AR IR TS 3E B A 5 A AR VRS A R R A
T RE . AR TS E TAER AEE A H
float .hex ()
PA-F S HER A R P TE 2GR Bl A7 SRR o AT A BRI AL, XM FRRER SR AT 0x Al
FERAR p INFEEL
classmethod float.fromhex (s)
R PAH S HERFATER s SRR SER . FAFER s T DA Bl AR R 25 4
EE float . hex () BEEM T, W float. fromhex () £2)5,

N AR R AR

[sign] ['Ox'] integer ['.' fraction] ['p' exponent]

A[HER) sign ATPAE + B -, integer Ml fraction & T /NHEHIEIDAS A F4FH . exponent 274 Al 1k
BISAFR-F b HEEE . KNG A I, 75 integer BY, fraction HHA 2 /DA —A- T HIEGS . BUiFEESRLF
C99 FRAERY 6.4.4.2 /N TR M) IEYE , 2 Java 1.5 DAL SR BIEYE . FeBIHb, float.hex () (%Al
PAFAAE C 5§ Java ACHS G 7S o 17 s B0 18 E , M C /) $a #7458k Java fif) Double . toHexString
FR A S B AT o float . fromhex () FifEsZ .

T YEE exponent J& HHERI AT AR TN B8, B4 L E S REHEFER 2 MR, Blan, NIRRT
0x3.a7pl0 FE/RTFESE (3 + 10./16 + 7./16%*2) * 2.0**10 [l 3740.0:

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

Xt 3740. 0 B B e e e A 31 55— A AN R R (B0 7Nk ey 4+ s

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

X AREAA KB RCT = My, ZOR x == y WIAJE hash (x) == hash(y) (FHZN _hash__ ()
TERSCRD . A TIETIES BT IR (ufEint, float, decimal.Decimal flfractions.Fraction)
SRR UERL ., Python XA 2RI IG Friz R B T AR A BB UE LG — s sk, Hitiziz &
Stint Mlfractions.Fraction ATERSEH], DAk float fldecimal.Decimal HATAFRLHI W H .
MATT FU, RS I A e gk P R T P RIS Y. P AY(EAE Python 1 R[PAsys. hash_info
) modulus JEMEMIEA T
CPython implementation detail: H i ffT i REERE, 1€ Clong i 32 fifgblgs L P = 2**31 - 1 fjfEC
long & 64 (VHLEE E P = 2**61 - 1,
TELANALIN 4N piridk:

s QR x = m / n @ NIERREEEH n RRTRE P BERR, W X hash (x) Am * invmod(n, P)

$ P, HA invmod (n, P) &% n P B2,

s R x = m / n@2—NERPAEEH n 7THE P R ((Hm ANRE) W n REEXT PR, DA_EAENIAR
EH S NE X hash (x) HHEEME sys.hash_info.inf,

s R x = m / n @2 —PHRHEBEE L hash (x) N ~hash (-x) . WERZERMBAE N -1 WPRFH
Bl -2.

o ¥ H sys.hash_info.inf, -sys.hash_info.inf fll sys.hash_info.nan #{A{EIE LS. T
TEATRIZEHL (TS IAIAG) WAL, (AT 750 A EL 0 A .

o N+ —Pcomplex {f z, &L i hash(z.real) + sys.hash_info.imag * hash(z.
imag) 52 HFN R F 0 S Ay (45 G, H AT 2% *sys.hash_info.width PAMEH AL T
range (-2** (sys.hash_info.width - 1), 2**(sys.hash_info.width - 1)) JEEZ N-
[FIREHD, QPRGN -1 WPR R 2.

N W] SRR, X A — S TN B A R Python USR], W TR BEEL. float
5 complex WM A {H:

import sys, math

def hash_fraction(m, n):
"""Compute the hash of a rational number m / n.

Assumes m and n are integers, with n positive.
Equivalent to hash(fractions.Fraction(m, n)).

mmn

P = sys.hash_info.modulus
# Remove common factors of P. (Unnecessary if m and n already coprime.)
while m $ P == n $ P ==
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

(Qi¥iE3)
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(£ 50

def 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())

def hash_complex(z):
"""Compute the hash of a complex number z."""

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

hash_value = (hash_value & (M - 1)) - (hash_value & M)
if hash_value == -1:
hash_value = -2

return hash_value

4.5 EHKZEART

Python SCRFEZS AR A TR A AOME S . IRl AN B VR SE B s BB T v i A e 3k

PR SRR TR T SCPHEAIRNR Y P81 SR SCRrk 7 k.

A GERPEIR SR, WATE L—Irik:

container.__iter__ ()
IR —ASEAARR R o ARG EE SR T SO IR IR AL WERAS A SR R AR AR AL, R] A
PRULE MY R L T I SRR RSBk R . (SRR Pk O R G2 1 B4 TR B S
JEN SRR BE O 538 DI R4 . ) 7Y% T Python/C APT 1 Python X R 2 BULEH (K tp_iter

A
AR A B HE SRR AT IAITR, BRI T &R E st
iterator.__iter__ ()

REERAS AL . X2 [E R A S A SRS for Al in HA)EEH Frab A . My VAN T
Python/C API H Python X} 5 R ZER (KR tp_iter FE{.

iterator.__next__ ()
AR BN — T, QR E SR AR I, W5l kstopTteration i My EEXT BT
Python/C API 1 Python X} G KAULEF A1) tp_iternext ffi.

Python 7 L7 JLAEACARRT G ASTRR— AN e 1282 . AR SRR R s T A B T AR
ARSI, R AL A HA P O IR A B DR 2

—HBERERH__next_ () IIRGIK T StopIteration, BN —HXEZIA MG ZFFER R . AL
BEAT AR S IR TR IE H G
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451 HpigE3ERy

Python [¥Jgenerator FEAL T —FsC BLIE A AR PP DO SR 2. WIARAAIN SR __iter_ () HIEHSEH N —
MRS, B ERE— MRS (AR ERE— s 4) , AR iter_ (O M
_next__ () F{k. A FREMIIVTELAE B ASH yield Fik=UaY S0,

4.6 ISR --- 1ist, tuple, range

A =RPEAESIIA : list, tuple A1 range X5 o JARBR = 2 HI A FISUA T AT iR Y P 41 A
SAEL TR/ A

4.6.1 @ARFIIIRIE

REBFH R, AFER] AR R BIFUN AR IR 3 PR P HEANE, collections. abe. Sequence ABC
AR UL R TEAE 2 HAE B 8 752680 FIE AL Bl Se 44

PRSP TH I TP s A . Tektg, s Ml R BAMIEIZEAUN TS, n, i, j 1k 2 BA x 2 AR
T s BT HLE S B AI(E IR A AR X 42

in ﬂlgnot in #AERA S WEAREMFEIN L e, + BFHE) F1 » (ER) BAERA 50 R RS SR [F] 4 1
FeR

jy -] ZR: Exed
X in s WA s RIS T x WSS True, K False (1)

x not in s NS s PRYEINEET x MR N False, BN True (1)

s tt s 5t fPHE ©6)(7)
s *ni{n * s MU T s 5 H BT n KPFHE 1)
s[i] s H5E i L, LG 0 3)
s[i:j] NE N 3)4)
s[i:]:k] N NENEZ S LA (3)(5)
len (s) s WKJE

min (s) s [ /NI

max (s) s PR KA

s.index(x[, il[, j11) | x7Es PEHKBHIINRGS (RIS E SIEHAE ) Z0) | ®)
s.count (x) X 7E s H PG R R

AH IR A P 2 SRR AR . R, tuple 1 List 1) B2 il i O BN R JC 2 7 BN . X B A2 T
BEERMAE, M ITR RS R VAR, H HA P KELAMEE. (EEATIESHAESSEN
comparisons #R4) . )
HRE:
(D) BER in flnot in #RAELEEE R OLT RN T8 BRSO RGN, BEse ML) (st r, bytes
Mbytearray) WHHEANTHATFF AN

>>> llgg" in "eggsll
True

(2) /NT 0 1 n fHA PSR 0 RALPE CEIN—5 s RIS FE) . EHHERFS s R S 0s L
EMSWZRII X4 H 2% Python ZiALH T REINIL; Hln:

SEAMLAINI, AT O DA ik S R 2 AL
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>>> lists = [[]] * 3
>>> lists

[ry, 1, (11

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

[e31, 31, [311]

HARMERET (1] P& T MEFRMAITTRIIE, BFred (111 * 3 4R PR =AInE
AT —EEFIRMGI . B 1ists LM —DICRE s EARXTX — 2SR B . ARATA
AT 7 ANBIHE AR RIS 2 TR 151 2%

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

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

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

>>> lists

(31, s1, [711]

H— AR DAYE FAQ 2% H fag-multidimensional-list H &% .

(3) Wi 5/ oA TAfE, WRTIF AN T s BRE: RIS 280N len(s) + id{len(s) +
Jo HEGER -0 738878 0.

@) s i %A BE CAHFTAEE 1 <= k < JIURSS kA7 ik isk j KT len(s),
M A len (s) o IR i B MEECH None, WIEH 0. 415 j B IEE N None, WIEH len(s). Ul
i RTEHTj, WY R=.

(5) s i8] j KN kMYIRBOESCHITARL 0 <= n < (3-1) /k ERFIS x = 1 + n*k IR
WP . BATEdl, RE15 R 1, i+k, 1+2%k, 1+3*k, PABCEHE, M4ik%] j BHEEIE (H—EANEEE ).
2k CHIEERT, i fj SR EARKT len(s) . Xk HHAMER, i flj SPMEARNKT len(s) - 1.
W i 5 PSSO None, BTSN “&b” (H GEWF—imr Z OB E BT L A5 HHEE,
k RAHZE . WIER k ok None, WI4/E 1 40P,

(6) PHEEARTAS P M S A BB AR 52 o 33X 0 R 2 T e B0 B SR A R s A TP 2 T 471
MK . ARGV B T TR, PR RO B2 —:

o WP scr X AR A — AR RGH st r. join () BB A—A4~1i0.StringIo
SR HEAE 25 R I R BT (A
s MARPFEbytes MR, MRATARPIHEE Hbytes. join () Bio.BytesIo, B Rl PAfE
Hbytearray WEHFTIEHPHE. bytearray MEEWARR), H HEA w0 = EHLH
o WP tuple X5, WHUMCHY R Iist 2
o XFTFHE R EAH MY SR
(7) FALFEH| KA (N range) (O FEEE R E R TP, RIS SZ R P8 P R .
(8) M x 7E s R AEIN} index &5k valueError. NEFTA KA SCHHEABINSE i Ml j. P2

BAVRRIRRF I TIPS, ARSI EA S THM s [1:3] . index (x), HREAR
K HMEATEE, I HLR ARG AT PP SISk im0 7 9Tk -
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4.6.2 A ZEFFIISE

R T AR 1) 2 28833 S BT 17745 7 91 28 K S BRI — 4R X hash () 1 BRI S0 H%
XA SRR AV RA, Bliituple LB Edict B, DARFF#ifEset Mlfrozenset S,
SR S AT (10 R T AS PR T R A & R TypeBr ror.

4.6.3 ORISR
PAR s P A E BAE T AR [ 31288 58 Y. collections.abe.MutableSequence ABC #32ML H sk
B2 Gy AR F A SO FI 2T FE A SE i S 1

B s S22 PSS LB, ¢ RAL RN IEACXT G, W x AT s B R AU 5 (R A R AT AT X R
(BN, bytearray {EZWE 0 <= x <= 255 {HIRFHIHEELD.

=8 ZR: E ]
s[i] = x R s IS | TRl x

s[i:j] =t B s i B j IV Fe o TR AR5 1 A

del s[i:7] T s[i:3] = []

s[i:j:k] =t Frslicj:k] ROl t YT (1)
del s[i:j:k] MINEPEER s[i:3:k] LR

s.append (x) B x s r ol R (8T s[len(s) :len(s)] = [x])
s.clear () M s PEEBR A I (S5 []T del s[:]) (5)
s.copy () A s kI (EH T s:]1) (5)
s.extend(t) B{s += t | Ht NS s GEA FZEET s[len(s) :len(s)] = t)

s *= n B s N EE n YO T 58 (6)
s.insert (i, x) TEH A HRGIER x A s (FRIT s[i:1] = [x])
s.pop () 3 s.pop (i) PENCEE ( L BRI, IR s hRSER (2)
s.remove (x) MEE s HEE—A~ s 111 ST x WuiH . (3)
s.reverse () R R I E (P Iw-p Ul o “4)

W
(1) 1 A TR b1 B AR R K
(@) WHESHCBINK -1, FHAERIA F SRR IEE R R .
(3) BAE s FHRE] x B remove () B{FRF| % valuckrror,

(4) MR RAFFHE reverse () ik BHUE B0 T H MRIES M2 5. 3R P E e 2 iE
WA IATH), BRI LSRR .

(5) {33 clear () Fl copy () &N T HALFHYI T B TS (Bllndict Mset) MR RREE—3
copy () Nigcollections.abc.MutableSequence ABC —#B4y, 1H K22 B E A4 i) w] 28 51 2%
AR T E.

3.3 HIEE: clear () fll copy () FFiEs.

(6) nH—HEH, B — BT __index_ () BIXR. n (AT OECRHIHEFS . FHHRIIA
SV BN KGN, IEAE A 720 5 0F AR s * n UL,
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4.6.4 F|FK

SIFZAAERFS, B TAAREIH G LR B AR DR BERHAR I B T T AS 4L )
class list( [iterable] )

A PAF 2oy A 51 5% -
o [ XS R TR A K (]
s S, HPhWmhE S (al, [a, b, c]
o [ EMESR: [x for x in iterable]
o [EFRAIME RS 1ist () B 1list (iterable)

1 38 25 R F 3 — A %, A Iy drerable v i 35 B A A R ) WI(E 5 T o iterable W] DASE )T 51
TR B AR e TR . AR iterable T 42— 032, BRI AR EIHAIA, K0T
iterable[:], fliN, 1list ('abc') RME ['a', 'b', 'c'] W list ( (1, 2, 3) ) &M [1,
2, 31. WREAHHSE, WEsradE—Na5% 1.

HEZEERAT 4R, Wifsorted () FEREL
GRS T B — A% T % P HEAE . SIREEIMERE T AR ks
sort (*, key=None, reverse=False)

WITR MBI T IR, RO < RIEATAI00] . 7o A S8l WA AT L
BRI, B HEFEARRE RN (TSR AT RERAL TR B RS ) o

sort () FHEZWALURA K IR AR SR (R 5 540

key $8E WA — NS ENRE, MTNEANPIZICR PRI G (B key=str. lower), XfLY
TOR AR TR SO, RSB fH . BOAE None FUREHIFIH
TUHER AT 5 — A~ B i B

W PAF ] functools. cmp_to_key () ¥ 2.x KAGH) cmp BREEER A key BREN .
reverse F— A /RH. QSRR True, WIEENFFTC R 4 Sy LR IEA THE T -

A R RS B Bt D £ S A TR 91 DA BRAIE 2 [ 28 B o AR P S A a3 e [
%r;r@iﬁﬁa@, EHALREHIFEIFS] (B sorted () SRR RSB CHIFS %58
).

sort () IEMRRTER . AR HEP B IR 2 0% FUBSS RAH S 10 ST R AR I s e
NEEN - XA AT T2 wHDT (BIISEHTRT] FEFH T ) .

A KAF R OIFI R BT AL, 1215 sortinghowto .

CPython implementation detail: 75— 4R HEF MR, 22 i{HUEEE 2 gE 70 I g 25 MR E X
[F)55 . Python 1) C SEEL e HE AR H R B/R R ZS, QR R B FAEHE P 1 IR o e A K 22 5 |

Kk ValueError,

4.6.5 T4H

TCALRARAFS, Sl Tl 2 0k (Bliihenunerate () WERBT™ AR —J04l). J0
WY T IHE BRI AT PRI (Bl S] set sidict BYSEHI) .

class tuple ( [iterable] )

LIUSEEZE b7 E: i Slvd ik
o X EESARF R ()
o fEH—AN RIS RIOR I a, B (a,)
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o EHPLES HRZAT: a, b, cor (a, b, c)
s [N EM tuple (): tuple () B{ tuple (iterable)
M 1E 2R R s — Ao dl, H I iterable v )35 H A M 5] W {E S5 i 5 . iterable W] PAJ2 P31, 32
FriER A AL v BRI L. TR iterable B4 52—~ JC4, £ o AR HiRe Hoaz [l 1) 4,
tuple ('abc') &M (*a', 'b', 'c') Mituple( [1, 2, 3] )iRME (1, 2, 3). WREHSH
WS, MR E—A~ 2o O .
THHEE Y E A TR SRS S A AT . B3G5 @ nl ki), A mlias od al 75 Bkt 1B ys 5y
RS OLERAN . BN, £(a, b, c) SFEVHHREEIHW =S8, £ ((a, b, o)) WEEMH
PRESCH P — AN =4 .
TUHLSEEL T A — A% RS AR
T30 3 44 FR U B A B aE A 2R 5 5 ) B T S Bl 2 e, collections.namedtuple () W R
fAT PR TG LN 52 0 R 4 I e

4.6.6 range &

range KMFIRATRWET I, WHMTAE for ERPIRFEERIIREL

class range (siop)

class range (start, stop[, step])
range P3G A S EOA N EEL (PR N E R ine BUEMSEIL T __index_ $RFRFIAMIRNTSR). i
W step ZHL, FEAMEN 1o WA NS start S8, FBONE 0, W2 step FEW &5 K valueError,

TN step K IFEAH, WE range r WA AN r(i] = start + step*i HAfr i >= 0 Hrli] <
stop,.

R step A, HiE range WA ARMIIR N r[i] = start + step*i, (HRHIZMAS N 1 >=
OHr[i] > stop.

R+ (0] FRFA MM, % range XH5 0%, range MM T RHHET], HELHIHE
WNTE 231 BT (K R TP 625

LR AR E K Fsys.maxsize B range X R2 WAV, HE LR Bl Wlen ) W HET

jiOverflowErroro

— L& range XF4 1)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))

[]

>>> list (range(l, 0))

[]

range XIS SCHL T — A% FPANRI A B, (RPHERIEAZRERSD (X2 H1 T range MR HREFIRAT G A A
KRR, T E AR B FE AR 2 i B AR o
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start

start JWZ{H (ANARSZIE SR K 0)
stop

stop IS HIMH
step

step TEZHI{H (WERIZTES AR EZHEN 1)

range REMHFEM I ist Heuple WIRHLET P range MR B H N EEHERR (B/N) WiE, ReH
%)%‘%%E‘J?@l“ﬁlﬁﬁj( (REAERGRAT T start, stop Ml step {i, FFSMRYnTH IR A RIS TR 1

range MR EM T collections. abc. Sequence ABC, LIS . JToERS I AR, VIS, 7
SFRE] (S WF P KA - 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

i == F1 1 = A5 range X 5@ A S 2 R HAE M P81 ok FUAs . a2 it , WA range X 52 37 AH [R] A9 (E
AN ENTRMER . (B LRSS R range XTRATRES A A R stare, stop flstep
J&TE, i range (0) == range (2, 1, 3) Jij range (0, 3, 2) == range(0, 4, 2).)

1E 3.2 JROE L S Sequence ABC. SCHFUIR MIGERG o B 20t X G [ 5 ) AREAT SR AS I, A
reig— LA I

TE 3.3 UG & == F"'=" DARRIE range X5 i i SCREF SR AT HLEE (AN ZAREAT R FR I ) o
3.3 PiRINGE: start, stop flstep J@M,
S

* linspace recipe {75 T QAT S B — AN FE IR SRABRSUAR D38 17 AU B0 T ) range X4

4.7 XEFIIHKE - str

15 Python HULBSC AR R T 5t v X%, WFRH F45 % . S5 Unicode R RAMIMEY AT A5, 5
PR A 2R S

CHEIE 0 AHEEAHT R 5|5
CWH T AREAE B FE.
C SEGIE 0 ZEE O, ZERG
= T 0 T DA R TS B4 2 1 PRI 6 A P B
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Py Bk AR Ty, Z 18] 2 2348 20 B ) 2 A A H P T E S R s R o BN 47 H 5 {E . R
WYL, ("spam " "eggs") == "spam eggs".

T2 strings A A XA TR PIENEZSGE, WFEISH0ESOTS], AR © (Craw”) B2k
SRR I HI AL 2

FAPRAR AT DA s ¢ - A3 A A 5 6178

BT AR 077 KB, NPT MRS [ ER = A — KB 1 AR . sk, XF—4
= FRE s, s[0] == s[0:1],

AR PR RAL, (Higstr. join () Bio. StringIO A ABHIRARIEZE A Brm MeR il 25
ik

£ 3.3 BCEE: 24 75 Python 2 RFAYIE FARA, FRRAFFAFER TSN u Aig. EX P HER
B XBEAEN, FHHABES © ARk P

class str (object=")

class str (object=b", encoding=utf-8’, errors=strict’)
iR [H] object W57 ¢ MUAS . WERAKFEML object WIR b 25 FAFER . FEHABE LT str () AT NPT
encoding BY, errors TS, BN,

IR encoding B errors WAL T, str (object) R[] object._ str_ (), iX& object 1y “JEIER”
A RIF AR RN . M T PSR, XRRFAEARG . WH object %H __str__ () ¥k,
Mstr() FFELRARE repr (object ).

R encoding B errors & /025 H P2 —, W object V% & — A bytes-like object (fi] fibytes
Bibytearray). TEHIEFMNT, R object & — P bytes (B bytearray) ¥4, N str (bytes,
encoding, errors) &y Thbytes.decode (encoding, errors). &NMEE, St bytes.
decode () ZHIBREUZ M IR AT R TZHY bytes X3, i§SH =t 4] 5 2] kA - bytes, bytearray, memo-
ryview 5 bufferobjects | i X P XX R HIE E .

F—Abytes WM Ast r () AL encoding B errors ZEXI PR T —F 00, B [0 JE1E
FRrERFR (91555 Python 1) —b Ay 7iE50) . H40:

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

F¥ str BRHFENELZER, HESF R AT 7 LR — sor FIF 55 B oh 7 ik AN Bk bk
RALFRES, 1S f-strings FIAL X F 45 S35 % N HAME R PAS L AL 72 R 4 /N

4.71 FHEBNEE

FAPERSEIL T BT — AL P AN ERAE, ABIMEAL T U A i — L85 ik .
FAFR LSRR EAF RS AR, — R TR KRR W R AT E il (S str. format (), #4
NFAF #3852 LT AR 0) M —FE T Corint £ FEXAREA L, B AAHREBLERIR %,
I HEMELOES A, (AX T A A DU A 2 BN PRI (prinef A0 5 45 % 44 X 40)
FRAE R IR S A AL F2 IR 5 AT 12 HotAsE R, PRALA TR SCASHE ¢ T H. (AN & T re B 1E
R HF)
str.capitalize ()
RPEFAFER A, HENFRRE, HRh/hNG.
1 3.8 U B 56— NFEIF AR A T titlecase T AN &2 uppercase. X EMEE GF LA A Y
MERUCA RS, MHARERERMRE .
str.casefold ()

AR [ P AR BR O NE R RIAS . KNG B A Ef AT 2 KNS PR
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str.

str.

str.

str.

str.

str

str.

WMRANG R T RR/NG, RS2, R SRR TR b i G KNG 2 B
B, fEENGTFE B YT sst, MTERGRANG T, lower () REXF b MAETHE;
Micasefold () M HER N "ssm.

TR R/NGRIERA 2 UL Unicode AR1ER) 3.13 7.
3.3 BRI HE.

center (width[, ﬁllchar] )
R BE Ny width B 747, AP IE T o S8 ERY fillchar HFEM AR ZE A0 (BRI ASCIT
ZARAF) o WA width /NTAET Len (s) LR R FAFER I EIA

count (sub[, start[, end] ] )
EE???@% sub 1t [start, end] JEE N AEE S L IR EL. FTESEL start 55 end 2WEEFERY) 7 FoR
encode (encoding="utf-8”, errors="strict”)

IR 8] 5L ER G 0 R T RO R IRAS . BN RS tut£-8" . W DALY errors R E A F K
BERAL BT 58 errors (BRIAER "strict', RRMmMBEIRA T K UnicodeError. HABT Y
{84 'ignore', 'replace', 'xmlcharrefreplace’', 'backslashreplace' DA M AT o] H b
ifcodecs. register error () WENHUE, WESFERAIZ 7 % /N BAEEWNNRLIIE, &
B N

AE 3.1 BCEHC: A TR R TSR0 SR .

endswith (suﬁix[, start[, end ] ] )
WERFAFER AR E 1Y suffix Z590R ] True, TRl False. suffic AT DAK i 2 A HEA 4R 0 5 2840 1
(T . WA W start , R ITHE E AL EFFAGR AT o QRAE PIEI end , REAE T 8 (0 B A I UL

expandtabs (tabsize=8)

R FAFRARIAS, HA PG R F S m— NSNS, HARET 2415750 (0 RN 45 5 1
FAFTEE . B rabsize N FAFBE— WAL (BROIAME 8 B E 1 IR AAES 0, 8, 16 R KHE) . B
FHFRFH, UHIPRR N B H B A AR PR GERFAEAHIRS (), WaTEssR
HA— DR NEBAT, HRYFIET TR (FRGASALPEH ) WRFRF
7 (\n) BRI EAF (\r), BEXE RIS HPNEE S . AR SO IS oS 6524
RPN —, ANIREFAAERAT B & e o .

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

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

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

R PG sub 7F s [start :end] YR NBHR B HR/NRE ] AIESEL start 5 end 29505 A
FoRYE . R sub AR LR -1,

A £t () Jr VR FUE AT S sub BFCE (LB . SRS sub S50 450, O 1o
BAEA:

>>> 'Py' in 'Python'
True

format ( *args, **kwargs)

PATTFAFERAR AR . PR BT IR0 5 A 5 W] A & P A H P T B DAETE S () ShE R p B i
o BT DAL — MU E ST RG], BE DR TSRS PR. IR A A R A
H B SRR S I N Y SO AT R
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str.

str.

str.

str.

str.

str.

str.

str.

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

SR X F AT 5 TR T DAEAR U A HR i 5 A 48 g Qe i A 15 A

Wi M n 2580 (B4 '{:n}'.format (1234)) KA ALEF (int, float, complex,
decimal.Decimal NIF2) N, ZEE S E RS Le_CTYPE Kigi% &} LC_NUMERIC [X
DAY localeconv () B decimal_point fll thousands_sep FE:, WIHREATZIE ASCI F4£F
K 1595 3E, I H LC_NUMERIC K& 5 LC_CTYPE P A 3. XMk o258 i
fh A

TE 3.7 JROE MG 2408 ] n RBAK AR ECTERT, IR EE RS T 2 IE R LC_CTYPE IR E N
LC_NUMERIC XI5,

format_map (mapping)
KT str. format (**mapping) , AFAZATET mapping K E LM MALE HIF|—dict.
TR TR — BT /2 24 mapping 2 dict (T 2ERY 1K OL -

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

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

3.2 B .

index (sub[, start[, end] ] )
KPIT rind (), BERANEFEE 2G| K VvalueError,

isalnum ()

W AR P T PR R PR R DA — D F4F, WERE] True , HBIERE False o WIS
c.isalpha() , c.isdecimal() , c.isdigit () , 5{ c.isnumeric () ZPH—1&E True ,
RIEAF “c R .

isalpha ()

MR FHER P IE AR ETE, HEEVE T4, B True , HMLRE False . FEF4
RASIRYEAE Unicode 5 PRI 5 Sk Letter” (Y5278, EIARME A L™, "Le™s "Lu™ "LI" "Lo”
— [Pl MBI ST . R, X5 Unicode FRifE e XIW” FH” J@PEARTH .

isascii ()

IR FFFER NS N F AR PRI TE 478 2 ASCIL, 3&[H] True , & NiR[6] False . ASCII F4FHME
M G2 U+0000-U+007F ,

3.7 Bl ie.

isdecimal ()

MR TR P T A AFEf e T oE A7 L r fra 240 — 7457, WERIE True , BRI False
o T HERIFRFRRARLE N DA R AR 10 HERIBCFRIFAF, Bl U+0660 , RIFTHAAFREET 0 o A%
dF, TR FAF 2 Unicode i I 28 5"Nd” H1 i) —ANF4F

isdigit ()

WS AR BT AR, I HLE A4, 3] True | R Faloe . HF IR
T AT TR B R A TR B, AR AE EARECE . XEUHE TN RE R A AL TR AR g,
Kharosthi ${. f“t&#hiF, 3072 45/8 1465 Numeric_Type=Digit 5} Numeric_Type=Decimal HJF4F .

isidentifier ()
MR PR A BIIARRAF, &I\ True , KIGHF & X, identifiers 7.
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str.

str.

str.

str.

str.

str.

str.

str

str.

str.

P keyword. iskeyword () A FLEE s B MAREBFRRAS, #li0 def fl class.,
NGk

>>> from keyword import iskeyword

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

True, True

islower ()
W FAFER o 20— AR KNG T BRI /NG R E True , HMERE False .
isnumeric()

WARFAFER o 2/ — AP B EAF A EE A R ] True , BRI False . $ETFAFFA
FEEFEFARF, PARTEAE Unicode Hix & T HUERHE BRI E4F, 111 U+2155, VULGAR FRACTION
ONE FIFTH. 1EZ5E S8« BUH FAR 2 B A F-E )& (A Numeric_Type=Digit, Numeric_Type=Decimal
8, Numeric_Type=Numeric [ 4%

isprintable ()

WER TP HR R A P AP O AT B A AR s A A o 2 R ] True , RIGRIE False o ANRHTEIFAF
se 1t Unicode “FAF 04 1 H i A" Other” Bl ”Separator” f“F4F, BIAMEFHL IS ASCIT 25457 4F (0x20)
BHUERHT DA (R ARG T AT B P AR 48 40— TR SGR T repr () WP
TR ENSTRHBRE Asys. stdout Bisys. stderr WTTRIALITEK )

isspace ()
WRTFRE P HA S AT 2D —DFANRR True , BGRM False .

= F R AEAE Unicode FAFEHRIE (Z W unicodedata) f 225k 2s ("Separator, space”) 5 i &
Xk ws, B 5 S F4F.

istitle ()

QR FAFER v 20— A AR AR R [E] True , BIANKR G452 )5 H e B RS FAFIM
INEFRFUHA KRG FRFT k. BERM False .

isupper ()

MR TR 2 — AR KNG RFAF LR TR R SR True , R[] False .
join (iterable)

SR [ —AN iy iterable AR DR R FAFH . AR irerable TAFAEAR M A FAF S E B AE by tes X
GNEE| K TypeError. W ER AR ICE Z A1) 5306 .

.1ljust (width[,ﬁllchar])

R FER width () 745, JRFAFERAE L P S 2e0 55 . AR/ fillchar 724 BRIAER ASCIH
ZAEAE) o MR width /NT25T Len (s) R [A] 45 R A RIS .

lower ()

R R AR RIS, A XA KNG A 50 RN

BT 45 NE AR 45 2 W, Unicode ARUERY 3.13 77,

1strip( [chars] )

R E AR R, BERH TR ST . chars ZECHTS E BB BT TFRE . WA IR E N
None, W chars ZEBRIAFEIE 2 FASF . 5205 b chars ZB0FAEHGE AT T RABESEHENITE

HéE

4 RAY K NB I 45248 I B — 2 Bl @ $447Lu” (Letter, uppercase), ”LI” (Letter, lowercase) 5{”Lt” (Letter, titlecase) 2 — 545

46

Chapter 4. ;JEH




The Python Library Reference, 4% 3.8.13

>>> ! spacious '.1lstrip()
'spacious

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

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

str.

str.

str.

str.

str.

str.

str.

str.

str.

WES R A fitstr. translate () i RO IR .

MRS A2, WAL Unicode IRFS (B30) s04F (KU 1| BU/EER) Wegts)
Unicode T RifE R (FEREKHENY) SFAFHEL None M0, R R & Bt BN LY 2

WERA NS, WENTDAUE PR BEEASER FAF R, I AAESER L, x RSP B
By PR BN P WRAH S, BRA0E DA, AR PR RS R g )

None,

partition (sep)

TE sep T U BUOL B IR FArE, R Bl—4 3 o], Ha &0 WrrZ miribas . aRfias sy, PAKk
BRAFZ GRS o AR BT ARIRE], WERIEIR 3 JoH A 5 EAF A B DA RIS 2 EAF R
replace (old, new[, count] )

R B FAFE EIAS, HA B T T AT H old R BEREHCN new. WIRZH T S HL count, N
HEEHHT count PR
rfind (sub[, start[, end] ])

AR [ FAFER sub AEFAFE N PERFIR IR (cfr) W51, Xk sub ¥ 57 s [start tend] 2HH,
SR start 5 end SYPIREN VIR Fonik. WERARIE R -1,

rindex (sub[, start[, end] ])
FUFriind (), BIETFRH sub KL &5 Kk valueError,

rjust (width[, ﬁllchar] )
R width A7, JEFAFERAE P EEA XI5 [ AR ERY fillchar T2 (BRINGEA] ASCIL
SHERD) o WR width /NTAET Len (s) NIR AP A5 53 BT EIAS

rpartition (sep)

1E sep g — R B BIR A4, BE— 3 o, KPS BaZmimiBe. oW as,
PARAr BT Z G IR o MR B AT AR AR R, R W) 3 SeH P2 AT A EAF R A &
rsplit (sep=None, maxsplit=-1)

R[] —AS B AT R Y BRI AR S 3R, T sep AR N R FATH . WIAREE T maxsplie, Wi Z 3847
maxsplit W53, M A& 2FH. QR sep KAGEBCH None, AR FEAFRE AR FaAT. B
TMEBFESFS, rsplit () BHABT HEZERIT T ik split ().

rstrip( [chars] )
R R FAFER RS, BT R BER. chars ZH0CHTE € BB B EAN TS . MRS IR
None, N chars ZEERINEEZ AT Lbr L chars ZHOFIEIEE BN IES; TRSBBRSEENTE

HE

>>> ! spacious '.rstrip()

! spacious'

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

split (sep=None, maxsplit=-1)

IR A AR BRI R S R, S sep R IR AT . ARG T maxsplit, Wi 2 34T
maxsplit P4y (FIL, )R EZSH maxsplit+l NICEK). W maxsplic KIGESH -1, WIASBR
Peor B (AT A T RERITR Y )
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ﬁﬂ%é’\ﬂj? sep, ﬂJﬁ&;&E’J%Fﬁ'@ﬁK YA A AE R B o B S AT (Bl v,

spllt ") KR [ ;" "2, sep %ﬁTﬁbﬂaz/l\*ﬁéﬂﬁk( lﬁn '1<>2<>3'
sp11t< 4%5@1 '1' 20, 31, MHFEERN SRR S T R "1,
4

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

['1', '2|, '3!1

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

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

['1" '2" 'Y, l3l, 'V]

U2 sep RAGE BN None, WM 75— Rl 53k SRS SGAN AN RRRF, HEPREA
WEIFL BRI 2 fﬁ‘% ﬂﬂ%?f?%@aﬁﬁ%@iizéﬁlffﬁéﬁﬁ FE, i None #F40 258 F4F Hp
BB S AR AT R R R

Bl

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

[lll, 12 3!}
>>> ! 1 2 3 '.split ()
[lll, 121’ '3']

str.splitlines ( [keepends] )

IR ] R AT R S ATH R SR, AT ARSI EYR . SRS RPN E ST, BRIEGHRT
keepends H N EAH.

WOTE AN ST R AT YR o3 o e, Aridiitiguniversal newlines i)—A~HE4E .

R fiid

\n 4T
\r EES
\r\n EENTE TR

\v B \x0b | f7 4%
\f B \xOc | Jgeth

\xlc A B AT

\x1d WAy FafF

\xle TCSR BR AT

\x85 47 (C1 #=l1H)
\u2028 1757 B AF

\u2029 B

TE 3.2 JRE R \v F \ £ BB TR =
B

>>> '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']

ARTFsplit (), K% &Tﬁ??ﬁ%sepﬁ X2 P AT AR ] — A28 3, IR R I
RS QE R MBS MTT
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>>> "" splitlines ()

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

YEMHEE, split ("\n') WIZEEN:

>>> "' .split('\n")

['']

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

str.startswith (preﬁx[, start[, end] ] )
WA AT AR SE /Y prefix JFARIR ] True, BRI False, prefix tn] ANy i 24 AL R 1 i ge
?g%ﬁQOW%ﬁﬂﬁﬁmM,%Mﬁ%ﬁ&ﬁﬁ%ﬁﬁcW%ﬁﬂﬁﬁﬂﬂﬁﬁﬁﬁﬁiﬁﬁﬁm
g

str.strip( [chars])
BB PR T EIA, BRI ET SR E 7T chars ZRONEE LR R TAF TR H . QR
ol None, W chars ZHCEAE RS BT b5 L chars ZHOTARSRE A HIREE; e HRS
BEM P A A

>>> ! spacious '.strip()
'spacious’

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

AMIE BT A R chars ZHUER N FAFHR BB I Km0 PR BRIFEEE — MRS T
chars P4 5E TR FAFINMSE 1o RIS R A A . il

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

str.swapcase ()
R AR RN, R REFZ5ESC NG, R2ZIME. i5H R s. swapcase () . swapcase ()
== s IHFA—ENEMH.

str.title()
IR ] JE AR R AR A, A IR SE —NEEEA RS, KTt/ NG,

Bn

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

B RN B SR T ORI E X, RS TR A R %08 LTEZ RN L TR A
2, HEMERE R G S AR Oy B 5, Xl e 20N B4

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

AT DA I Rk s R AL AT XS R AL B

>>> import re
>>> def titlecase(s):
return re.sub(r"[A-Za-z]+ (' [A-Za—-z]+)?2",

(Qi¥iE3)
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(£ 50

lambda mo: mo.group (0) .capitalize(),
s)

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

str.translate (fable)
IR AR EAE R R AR, g S AT R4 8 R SR AT I A B R a6 2 — AN A
__getitem__ () RSEIMRGIBAEMN S, #EHE Amapping Wsequence, *4PA Unicode 511 )75 (
) KRGS, ARG DM A N AR —Fh R . 2R [E] Unicode J¥ 5 80 F 75, AR —4>
Eéiﬁ’l‘?fv’f; R[] None, FFFEFFMGIRFRFER PR 8051 & LookupError &, FFFAFMUp A H

PRAT A st r.maketrans () FET AR FA7 ) FAFWLE R B — A e e St 22
FiEZ i codecs FHRPA T i E fil FATHL T R 5 K.

str.upper ()
R R FEAF R EIA, Hd T Ko KNS HFEA Wk RE. HHEEDE s @A ARS K
IINE AR B AR 45 SR E 4 Unicode 25 Il 27 Lu” (Letter, uppercase) i 42 Lt” (Letter, titlecase) N
s.upper () .isupper () HA[fE N False,

JIr AR B SR 1545 2 WL Unicode FRifEfy 3.13 37,

str.zfill (width)
R E PR REIA, FEZ013HFE ASCIT ' 0 ' R (S HAS BEAS hy width, TESERATZ (' +'/' ") B4
FRRFEIENFFS Z BHEARMIAEEZ T WK width /NT4ET Len (s) NWERENEFEFFER R EIA

fian

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

>>> "-42" zfi11l(5)
'-0042"

4.7.2 printf RBHFFFRHENAL

TR A ZRE LB E A Z R, PTRESECFAZ W IR (BIANTeiA R0 s s 7l ) o
SEBOHTH MM TR FHI(E, str. format () FINBARAT A7 5 A B TR R AR . XAy
FE RS AR AL TR RIE LA RO RS

FAFREA PRI BB (] s BUED B84 . XN FAFER R 44 X s 85 T
format % values (HLH formar lj—AFRFER), HE formar Fi & FEARPRMCAFR BN BA B Z A values
ZH . HBURRUUTAE CilEE P sprintf ().

WS format FR—FMBEL, W values T PUH—ANFETCAS 4 S BRI, values WS & — ML
BT TR E AT IO R e 4L, B2 A B 4 (flanaEa ) .

HARMCAT R S WA BUE 2 AT AR VAN, ELAAZGEAE IR A R i 5y -
Lovs 5245, T RCHEBATIEL .
2. WUt (TiE), BmBEES RIS (Bl (somename) ).
3. by (Wik), T sgma b R R A5 R
> AL B — A ICAL, IBAMRR MR A BB, HME— e R S B s A e
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4. BUNTFERIUE (k) . ARFEE N 1 (B), MISEERIERE S values TN —ICR P, 25%
iR G Ay /N B SRR AT e AR 2 SRR

5.8 (rik) , PAFE ' G55 Z RS BEEMIE Gl . iiRdgeh v (RS, WISEPRRg S M
values TCZLIA) N —JCE PIZEL, BRI SN AR 2 JETTE .

6. KB (k).
7. BT,

BRI SEC— 7L

FAFZ G PR R — . W SR AR rh e A AL A (. (-

(B2 A) AP aR ks oL AL S 955 AR B, XPR v

>>> print (' has quote types.' %

{'language': "Python", "number": 2})

Python has 002 quote types.

FEBERE DL P ACH R BRI L * ARICAT (RIS Z—DMFIIRIMSHDIK) -
PR -

AT PAZE KRB IIAT (n, 1 B L), (HAPZME, RS Python SRULEA WAL - FrPA $1d ST 8d.

Flag | §X

Y| (EHAEBCRE R BRI (BRI S0) .

0" | IR EIE AT AT

= | B AT SR (WREIRA 0 A, MISE SIS .

' R A AR (S TEARE) BERE R A E

T ST ) W TR BTk (Sl e e

BN
] | X JE s
'd! A5 R
i AR HERL
o HR5 /\FEHIEL. 6))
"u' IR - T ra . (6)
'x! s AR ONG). ()
X! AR5t i (K5). (2)
e T aREE VN, 3)
'E' FRaiEERE (K5). 3)
'f! 77 R (3)
'F I R 3)
g PEAAE . ARIRRUNT -4 SO/ NTREE G NS BE 2, S R RiRE . | @
'G! WA ARIREUNT -4 SR/ INERE N B K S H580% 0, S -0l =, | @)
! AR (B BB FR A7)
'r' TR (i repr () BT Python X} 5) . (5)
's' T (st r () ¥ fTf] Python Xf52). (5)
'a’ TP (fifHascii () ¥ T Python X§42) . (5)
'y NS, TEGER P — '8 4.

(1) B RIB X SAER — RS Z HidE A b \BEHI B BTZE (' 00 '),

Q) WEAEASAEE N EIZHHEA " 0x" 30X JiZR (BT = ik 'x' #X).

47. XKFHIHR --- str
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Q) WEHAUEX SR AAELGT R TG A/ NIUR, RIS H3A %Y .

ANEURUE IR R AR EE B, BRIAH 6.

@ EREALRSESRTEE MU, KRB EA S WAL MR FE .

ANBUSCRIL IS P R LR BE e, BRIAK 6.

(5) WRKGEE N N, R N A FAT

(6) =, PEP 237,
1T Python “FAFHR AR, %s FREASHE ' \0 " BN FAF RIS
TE 3.1 R R ZEXHE# 1e50 /Y 2 £ FH A STl sg Felfe

4.8 —i##lIFE5|ZE --- bytes, bytearray, memoryview

BV BRI DN B R B R by tes fllbytearray, Bflfimemoryview SRR, XM RM Zib
DXHMSOR A BERIXT S TAE AT, AT E QR RAEIA

array BERSCRF S RONAT i EAKINERL, filin 32 (7HKOR TEEETS54 YUK B mifHL-

4.8.1 bytes &

bytes X G2 i AT MM AN I AL e . T2 38 e R PSRBT ASCIL SUAR gAY, [H I bytes Xif
FARGLT —LE AL ASCILARA KNI T 1Y, H HARFZ R B S PR R EA KT I5

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

AL, 4 bytes FRIMNTE 57 FHFIEN KSR, FUREM T b it
s EE DT A#AHHAT R FE .
 WH b F#ARKA B FIE
P SHIBie ZERIHE e ZERFE

bytes “FIfifEL A Fe i ASCIL“F4F  (TLieYACHS PR i i S T ) o AT iR 127 14— BE (0 2 (8 1
HHRZ I SCFP M bytes FTHI{EL.

BFFFER TR —HE, bytes ‘PRI ATAGEI © HIZORSE M UFFI AR, 1S strings T ffA X4
Fi bytes FHIEL M TN, I SCR 0 SUP51.

R bytes FHM{EMZRIAZIET ASCIL SUARY, fH bytes XFR AT R bR BB AW S B H 5 1],
FEA PR EEAMER R/ IMIEIR B 0 <= x < 256 (IR BLIRHIF5| K valueError), XFERH]E
AEBOTI AR LA 5L, BARVFE b AR AR S BT ASCI [ eER, il DA o 2 24 i [ SCA
MR T A 3R AR, (R OUX AL 2 — e R Bk Sl H AR ARt (8 H Ry SCAR AL PR A B
FTFAHA ASCIL i — ZE il Bt AR S EERHIR ) -

B T EIZN, bytes YRk Al DA HAR LAy Ok B :
o HHE KIER AZ{HIE TR bytes X4 bytes (10)
o B R P IE A bytes (range (20))
o JE G KSR i B Y BRI K bytes (ob3)
FES [bytes WESA.

AT A 7S B O RE B0 Y — AN, TGS R RO i i TR EE A AR S A,
bytes 2B A AR 2R BUCBR G I ISR T59% -

52
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classmethod fromhex (siring)
Wbytes )5 ¥EIR Al — MR E FAH 1) bytes ¥4, FRFFR U HFREDFEH RPN
BERIE A A, o) ASCIT 28 AT 2 4 200

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

TE 3.7 UL bytes. fromhex () AESZME A ASCIL 25 AT A H2 ZS 84T
TEAE— AN SR, T A bytes X2 o I 1 - 7S il 3575

hex ( [sep[, bytes _per_sep] ])
R —ANFAFERXTGE, AR RS L AT NEERRCE

>>> b'\x£f0\x£f1\x£f2' .hex ()
'fOf1£2"

IR BTN RBCT AT B 5132, ARnT A2 BT 0 B AT sep TES & T
ROASHAERENFATZ (8] 55 AN ATIERY bytes_per_sep JE Szl . RS NATFIRTTR ) B
FRADCE, SA(EN 2T R

>>> value = b'\xfO0\xfl\x£f2'
>>> value.hex ('-")

TFO-f1-f2"

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

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

'55554444 4c524c52 4142!

3.5 i E.
TE 38 M bytes. hex () BUIELEFAILEN sep Fl bytes_per_sep 12 DAFE 7S 2E il 4 th i) =275
KN
i T bytes X 52 HEE BB 751 (RITFIC4) , B BEXTT—4 bytes X[ 4 b, b[0] R h— 8%, Wi
b[0:1] ¥ A MK 1) bytes X 5. (X5 CARFFFEARR, RIIAYIA =4 R K ERN 1
FFAFER ) o
bytes Xf & F R FHEERX ... "), FAVEEEEELE bytes ([46, 46, 46]) XFEAIKE
W . PREZTT AR 1ist (b) FF bytes XG4y —A~ b 3O B 516

Eff: §1xF Python 2.x IR : 7E Python 2.x RFH, v 8 (P4FH (2.x Frid it fciials B — ikl
BRI S:) 5 Unicode AT HI AT R G e 302 1 G B i) N ARA R ASI M, PAIE LY. Python
W) H SR 8 ST Unicode SCASE JE R A BUIMAIX —25 52, 7 Python 3.x w1, I BE[G A C iU
8 fi — BEH| % 5 Unicode SUARI S AN B AMIEST, bytes 5 FFFHR G LR S ALIF EUZ A EE

4.8.2 bytearray 3%

bytearray W% Zbytes SEM AR WY .

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

bytearray X5 %A % @I FHEEIEE, B4
o QE—AZEYHB: bytearray ()
o QU —MEE KIEHAS(EIE T LM bytearray (10)
o JHA AT EXT SR bytearray (range (20) )

D
o T T A 1] ) 2 g e ] 7
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o HEAT R XU B B I bytearray (b'Hi!")

i T bytearray X5 2R, ZX ARG T bytes 4o bytearray #:4F F iR bytes 1 bytearray L7 #4E
2N, EFET R FHHRAE.
WS Whytearray WEIEH,
55 7 I WA B QLS 3 At s M 1 A VAN 1 4 2 1 1B S 13 - R 03 < S WO S 7 8
bytearray A H A M I FfE =X e ORI
classmethod fromhex (string)

bytearray RKITIRIR I — MG E FATEHHY bytearray Xf 4. FAFH W 1 FR B FATHI P

AN HERIER A R, oA ASCIT 25 A5 2 4 20

>>> bytearray.fromhex ('2Ef0 F1£2 ")
bytearray (b' . \xf0\xfl1\xf2")

1E 3.7 UHE M bytearray. fromhex () BAEXZMEIIA ASCI 25 HAFIIA @ ZSHAT
AFFE— BRI FEASeR B, T LAY bytearray S G X I A /N HE 2 o

hex ( [sep[, bytes _per_sep] ])
R —AFAFERXT G, AR L PR TN EERECE

>>> bytearray (b'\x£f0\x£f1\x£f2') .hex ()
'fOofl1f2"

3.5 BRI

TE 3.8 IR R: Shbytes.hex () fH{lh, bytearray.hex () IAELFF A LR sep FlI bytes_per_sep
SROOATE 7S 2E il 7T 2 1) A4 A
1T bytearray X142 B BN S (ZEITH135) , BUEXS T —A> bytearray X[ 5 b, b[0] K h—A 4
B, M bl0:1] Rh—AKBEEN 11 bytearray X154, (X5 AR, R [FY R F=E R 2 —
KR L IFRE) .
bytearray X 4 ] % /R i il bytes Xt 4 % 1 {A #% X (oytearray (b'...")), B K € il & # 2
bytearray ([46, 46, 46]) XFEMAE L. RV A 1ist (b) K bytearray X 5544k
— A FH R L 5 2R

4.8.3 bytes F0 bytearray #£{E

bytes Hl bytearray XF R H5 0 A oA ENTARE SRR ERIER, Ak SALMbyres-like object It
FTHAAE. BT RGBT TMERRE T B dtiR G A S SEEE R (B2, BAEEPRIR RIESE
B A R TRV R T -

1Efifg: bytes FI bytearray XP R IAAEZ FAFRIEN LS, MR TIAFR I E AR bytes RN HS
Be—kE. B, AR AT ik

a = "abc"

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

a = b"abc"

b = a.replace(b"a", b"f")
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HLLE bytes I bytearray #/E{EE A ASCIL i il kg, PAEAL AL 38 — BB g 17 24 S 1]
X LERR I AR SR

VAR X SEELT ASCI AR AL 3R DAL T ASCIT A6 2UA7 A 1) i 50 vl i 25 B3R

bytes Hl bytearray Xt 5 i) T 51 7594 AT A 4L 2 E & .

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

R[5 F- 55 sub AE [start, end] JEFE N AT S H BUIREL. A3 SEL start 5 end 29BNV R R
BRI T HIW] LARAE R bytes-like object B2 0 2 255 Y[ IR EEEL
1E 3.3 RE T B2 0 5 255 Y5 NI EVE 0.

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

bytearray.decode (encoding="utf-8”, errors="strict”)
IR 8] 25 7 bytes fRHD H R FAFER . BRAAGRAL S "ut £-8" . AJDAZE Y errors KV BN A A5 SAL T )y
%2, errors INBNMEN 'strict ', TGRS K UnicodeError, HAMR FHI{E N 'ignore?,
'replace' WAMARAHANE T codecs. register_error () WIATER, BS54 24T 75 £ N
7. BAFRHgSYR, WES RS NT.

WHR: ¥ encoding ZEUNE L st r FVFHAEMRISF{a] bytes-like object, Fo/R AR bytes 5 bytearray Xif
%,

T 3.1 B A T RS T SR S

bytes.endswith (suﬁix[, start[, endE ])
bytearray.endswith (sujﬁx[, start|, end] ] )
TSR HE G DASE E B suffix S5 ] True, RIMGRIE False. suffic LA DASH B2 AMIE RS
ﬁf*’ﬁgﬂ’ﬂ JedH . WA AR start, R TR E L ETTIRIG A . ARG W end , FETEPTHE E (LB
B

BRI G5 0] DA AT bytes-like object

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

bytearray.find (sub[, start[, end] ] )
R F 5 sub TERE PR B B/ VRG], sub 5 TY) 7 s [startend] ZW. AIESH start 5
end XPFRTRY) T FoRE . MR sub RPHLFNR M -1,

FHRR I TIPS ] LARAT B bytes-like object Bi72 0 % 255 Ju il WAL

T <00 ) AP TR b LSO SR04 S o WD 1
fEf:

>>> pb'Py' in b'Python'
True

1 3.3 BUE MG 352 0 % 255 YU BN TIP3

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

KT rind (), (BFERAEFIFHIN &5 K valueError,
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TR TIPS ] LARAT B bytes-like object Bi;2 0 & 255 i [l N A B4
1 3.3 BCEHC: W2 0 2 255 Y H NI B EUE 751 .

bytes. join (iterable)

bytearray.join (iterable)
R [B]—A~H iterable Wy B 7 8 BRI BT bytes T bytearray Xf 4. IR iterable W A7 AE AT AT
JEF 7 KA AR st r MRAEM K5 K TypeError, $&% 75 1) bytes B bytearray XTI 25
FHVER TR Z AR 53 o

static bytes.maketrans (from, to)

static bytearray.maketrans (from, to)
WESH RN Thytes. translate () FEHXTIRZR, BRI from FIGREAFAFILE N
to FAHFENL B FIFAF; from 5 to WS T 0 Rt 2 9 HAAMERKE.

3.1 B fE.

bytes.partition (sep)

bytearray.partition (sep)
1 sep IR MBI AL EIF ), aRBE—A 3 Jodl, HAP & a2 ainilas. maras gl 1
bytearray F| A, DAN G BRATZ G . AR FRATARTRE], Wk [E] ) 3 Jedl i & J5 w51 DA KA
Z3 1] bytes BY, bytearray X4,

B R B4 BT A LU AT B bytes-like object ,

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

bytearray.replace (old, new[, count])
R FPAN R EIAS, Ho BT 175 old HREPE R new., WUERZE T AIIESEL count, W) H B
T count I,

TR T 79 R8I n] LARAL R bytes-like object .

TEff: LTV bytearray fiAS S AR R —— B BT E R, BMEBCA BT AT .

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

bytearray.rfind (sub[, start[, end] ])
R TFJ7E sub FEJ7 5 NBAR BN IR (Bch) &I, iXkF sub RALETE s [start:end] 241, W]k
SR start 5 end 2RV TR WERARKEINRE] -1,

BHRRI TIPS ] LARAT R bytes-like object 872 0 5 255 Ju il WA AL -
16 3.3 MR W7 0 255 Y AR EUE I 175

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

KB Frrind (), BLETFH sub KEFIN &5k valueError,
BRI T 0] UL bytes-like object B4 0 2 255 L PR EE4L
AE 3.3 JUE M W37 0 & 255 JulE N A EEEE N TR

bytes.rpartition (sep)

bytearray.rpartition (sep)
TE sep feJa— U B AL ER 72 P4, kB4 3 Jedl, K &0 mar 2 miiisss, i 5 et
bytearray @A, DA BAFZ GRS o QAR FRFFARELE], WLRIARY 3 JTH A &4 2S 11 bytes B
bytearray X 4R DA K Ji 51 ) I A%

FHRR N BT ] LARAL R bytes-like object .
bytes.startswith (preﬁx[, start[, end] ] )
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bytearray.startswith (preﬁx[, start[, end] ] )
TR B DA 2 1 prefix FELNGR ] True, BRI False. prefix ] DK H 2 A HRH)
HIZRA A T2 . USRI start, KM IR 0L B AR AL . QISR W0 end , FHAERTHE E 7
I
B RAEIZ ] DAL B bytes-like object »

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

i [u] Ji{ bytes B bytearray X4 (EIA, FERRH A BrA 7E A LS AL delete i BL) bytes, HiAx bytes 71l
AR E WA TR, R K JE T 256 1) bytes XA .

WA PMEflbytes . maketrans () JiE BT,
KT AT R TR, 55 table Z%05% A None:

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

e 3.6 BT DA SCRRRY delete 1F 20 KT SHL

AR bytes #ll bytearray Xt 5 5 77 YA HIBRIAAT Jy 2 (BUE (I ARAT ASCIL i — b ilA% s, (Hil st AGE 249240
f};?ﬁﬁfﬂﬁ TALE B . A/ NI R A Y bytearray Jr iR R JEHIATHRAE, iR S AR
PIE

bytes.center (widih[, fillbyte |)

bytearray.center (width[, ﬁllbyte] )
R F AR A, TER B width iP5 N JE b, S5 E R fillbyre SLFEWT A 2561 (GERIABE T
ASCII Z3H84F) o KT bytes MG, QIR width /NF4T Len (s) MERIEEFH I EIA .

A WLJTIRRY bytearray JUAS St AF S #Af:

ERETE SR, AMEBCA AL .

bytes.1just (widih|, fillbyte ])

bytearray.ljust (width[, ﬁllbyte])
R XGRS, AEAER width (775 PEAEZE 55 . AR E R fillbyre SHFEAEAL (BRINGEH ASCIT
ZHEFF) . KT hytes W5, QR width /NT5ET Len (s) WER FE T 5 R4S o

TEff: BT bytearray A 5 3 JUBEAE—— BB E—DBXER, BIERAMUE TS .

bytes.lstrip( [chars] )

bytearray.lstrip( [chars])
RIEFEFFFN I RIA, BBRAe €T . chars ZHCNIE E BRI EE A Z#Hps) x4
ARFRBIIIT LA R 2T ASCIL 547, USRSl None, W chars ZHUERINE Bk ASCI 25 A4
chars ZHGFARE RIS TR SBRSEBER TG A6

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

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

TR IRI A (BRI F 8 AT VAR AL R bytes-like object .

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

bytes.rjust (width[,ﬁllbyte])
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bytearray.rjust (width[, ﬁllbyte])
R BRI EIAS, FER B width ()75 HESEAR 5. BERHRE W fillbyre ST (BRINGE ASCIT
ZHEAF) . KT bytes MR, QR width /AT Len (s) MERIEEFS R EIA .

TR BELITYER bytearray BA 5 4 JUBEAE—— BB A — DB R, BV ML S

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

bytearray.rsplit (sep=None, maxsplit=-1)
K¢ B IR N A R AL 78, A sep AR AT, QSRS T maxsplit, Wi 2 #E47
maxsplit WG, M m B BIFIR. QIR sep RIGEBCH None, LM A{DE ASCIL =5 AFFH T 4I# &
PAER I BERT. B T NARTFIRIRG, rsplit () WHAA 7@%&*@??1}%&9’] split ().

bytes.rstrip( [charsH )
bytearray.rstrip (|chars|)
R EFNREIA, BEIEENKRETY . chars ZECTE E BB FIMEEA N —IEH ¥
ZFRRWIIE T EE R 2 AT ASCIIL ??—? ﬁﬂ%‘é\lﬂﬁﬁ% None, W chars ZHERIAF & ASCII 4 El
chars ZHOFAEFRE PRS2 BRSEUEN A 416!

>>> b spacious '.rstrip()

b!' spacious'

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

LR IR A (R P2 AT VAR AL R bytes-like object .

TEfif: BELI7YEE bytearray BA 5 3 JFUBEAE— BB A —DBXER, BIERAMUETSAL .

bytes.split (sep=None, maxsplit=-1)
bytearray split (sep=None, maxsplit=-1)
R IR A R TS, B sep YERAMIRAT . ARG T maxsplit HAESUE, M2
#ﬁ maxsplit S5y (FL, P REZSH maxsplit+l ANIEEK) . WER maxsplic RIGESH -1, M
BRI B (HEATRT A TR 343 )

WEREEH T sep, WIELLH I} B ?T%%ﬁéﬂAT iﬁ'ﬁm%ﬁﬁ%jﬂﬁﬂr S TRRA (e, 2.

split (b', ") KRE [b'1', b'', D)o sep ZETREN— AN ZFFH] (Bl b 1<>2<>3" .
split (b'<>") $fR[M [b'1', b’ 2' b 3'1). AR E R A AT R 2P SRR E] (b ] B
[bytearray(b" ,/\12IXE26’%?%&T}%/\XT%E’J*§£ sep ZHUA] DASAT B bytes-like object ,

Bign

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

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

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

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

[b’lV, b'2|, b’l, b’3¥, b"]

ﬁﬂ% sep RAGE LN None, W7 —FIf8E3A: 1880 ASCIL = HAF LU AT,
%HT@/‘V@J%%XEEEE’J FAF. B, FEATRE SRR OL T 25 P81 0B 3% ASCIT %5
EVRFFF A IR AR ] |

gy

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

(Rt

58 Chapter 4. EBEH#E



The Python Library Reference, 4% 3.8.13

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

bytes.strip(Lﬁam])
bytearray.strip(&ham])

R JE R RN AS, BRI 2RISR R FEN . chars ZHUCh 36 @ B 1 H4E A1 356 51
XA FRR I ol e T ASCIL 545 . WIRAGIE B None, W chars ZHERINFS [ ASCIT
SEFF. chars ZEOFAHEERANBIHREER: MR2BRSEIEN I 4b:

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

b'example'

TR IRI A (R 8 AT VAR AL R bytes-like object .

Hfifg: HLJ7IAR bytearray HUAS S AF LRI E—— BB g, RIMEBCA MU (s .

AR bytes Fil bytearray X 52 1) 75 35 2 (B (I A2 ASCIL (¥ —iEHIRE 2, AN I 2470 41 18 0k i Bt
TEERA/NT A Y bytearray JriHR R FHIATIRAE, 22 R4 .

bytes.capitalize ()

bytearray.capitalize ()
R PSR RIA, PR REERR BOR B — > ASCIL 4%, I HAE— NP A AF R G T H
RI/NG . 3E ASCHL F AR R IR A AL .

TEMR: BLJTIRRY bytearray A H 3F BRI E——E B AE— R4, BIMERCA UEAT e .

bytes.expandtabs (fabsize=8)

bytearray.expandtabs (fabsize=8)
R FFI R EIAS, HA BT ) ASCIL il 245 2 th— s> ASCH 244, AR T~ 24 i 91 (i
GG E W RAFIEE o« B tabsize DNFATVON— RO CBRIME 8 IHAE I IR ALAESY 0, 8, 16 #RUK
) o FRIFIFH, 4050 AL BRI B HE R AT AR RS ASCIT il 3145
'\t "), WHFAEGRPEHA—DIEDZHEAT, B AP ET TR (HRFAS A2
S ) WERMEFAT R ASCHHATAF (o' \n ") B ZERF (o' \r"), BLWEHIHFYHs EhE.
AEART HAD T A MBSO HIFF R4 IS I — , AIRIZ T EAEA T B & Al 7

>>> p'0I\t012\t0123\t01234" .expandtabs ()

b'01l 012 0123 01234"
>>> p'0I\t012\t0123\t01234"' .expandtabs (4)
b'01 012 0123 01234"

TEff: BTV bytearray SR 5 3 FUBEAE— BB AE—DHXER, RIS MUET S .

bytes.isalnum ()

bytearray.isalnum/()
Ry A b A AR 2 BE 28 ASCH F AF B ASCIT - QLTI
25 W3R [ Ture , 7 WIGE o False . 5 k% ASCI % 4 gt & 5 17 fif &1 4
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b'abcdefghijklmnopgrstuvwxyzABCDEFGHI JKLMNOPQRSTUVWXYZ ' H 4. ASCII 3k i
B F B STE TS b 0123456789 " HEFELSF.

Biltn

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

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

bytes.isalpha ()
bytearray.isalpha ()

WAk RS R oA T WM R P R K ASCH F AT gF B R A OR AR & WGkl
SR S = T

True , & N & [ False . ASCIT =% £F #l WM S E T
b'abcdefghijklmnopgrstuvwxyzABCDEFGHI JKLMNOPQRSTUVWXYZ ' F I FSF -

Biln

>>> b'ABCabc'.isalpha()

True

>>> pb'ABCabcl'.isalpha ()

False

bytes.isascii ()

bytearray.isascii ()
BTS2 B9 T AT 7 A ASCIL AT MR ] True , FMIENE False . ASCIL S f{E
Ju 2 0-0x7F,

3.7 FrR I HE.

bytes.isdigit ()

bytearray.isdigit ()
W5 e e ASCIL -+ 3EfIES H Hp A AE 2 Mk ] True , AR False . ASCII |-
PR A STEFS b 0123456789 YT AT,

Biltn

>>> p'1234" .isdigit ()
True

>>> p'1.23".isdigit ()
False

bytes.islower ()
bytearray.islower ()

W T 20 A/ NG R ASCIL 459 HEA KE ) ASCHLFEFF R[] True , FWR[F] False o
Bl

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

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

/NG ASCH FA R FTME A STEFY] b abecdefghi jklmnopgrstuvwxyz ' HFHJFERF. KE ASCII
FR R {EA S TEFS] b ABCDEFGHI JKLMNOPQRSTUVWXYZ ' I F4AT o

bytes.isspace ()

bytearray.isspace ()
WER 9 h iy 775 e ASCHL 28 A7 HUF SIS iR ] True , IR False . ASCIH %5 FH£F
MRFITEAEETY o \t\n\r\x0o\f" (ZH, HilE, 17, 124, FEHHil R, 40 P75,
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bytes.istitle ()

bytearray.istitle ()
WA R ASCH AR /NG IR AT HF A dE2 Wik [B] True , fHNWGRIE False o W& Hbytes.
title () THHAR “DR/NEG” BITRHE Lo

B4

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

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

bytes.isupper ()
bytearray.isupper ()

W) 20— A KE 7 ASCIL 47 Hi% A /NS ASCHLFEFF MR A True , FHWR[E] False o
B

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

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

/NG ASCH FZ& il HE 5774 b abedefghijklmnopgrstuvwxyz ' FHFES. K5 ASCII
F R E AL S HE)T Y] b ABCDEFGHI JKLMNOPQRSTUVWXYZ ' HIHE4E

bytes.lower ()
bytearray.lower ()

R PR EIAS, HTA KRS ASCIL PR R X /NG
Bilan

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

/NG ASCIL PR F i E A S 7E)7 %] b 'abecdefghi jk1lmnopgrstuvwxyz ' FHIFRF. KE ASCII
FA R EM SR b ABCDEFGHI JKLMNOPQRSTUVWXYZ ' HHIF4F.

TEff: TR bytearray JUAS 5 3F LA E—— B R AE—DHON SR, RIERCA AR T2 .

bytes.splitlines (keepends=False)

bytearray.splitlines (keepends=False)
A E i R PSS AT B 2R, FE ASCIL AT AAF AL B w4y . Wy YA funiversal newlines
KT BRI RPN EWATRE, BRI T keepends HoFAE.

fian

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

[b'ab ¢', b''", b'de fg', b'kl"']

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

AT split (), BT EAT sep I, XF 2P IR B — 2003, AR RRERATA
DGR TSN

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

(Rt
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(£ 50

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

bytes.swapcase ()
bytearray.swapcase ()

R FESPAMEIA, HErE /NG ASCH FERFFA AR M KRG, Z IR
g

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

/NG ASCH Z& il HE 574 b abedefghijklmnopgrstuvwxyz ' FHRFE&. K5 ASCII

FA R EA S E)F 4 b ABCDEFGHI JKLMNOPQRSTUVWXYZ ' 4T,
AR Fstr.swapcase (), {FEFHHRAT bin. swapcase () . swapcase () == bin BT,

R/NEHAAE ASCIL AR FREY,  BIAEHS T4 Unicode A7 KA B AT o

TEfif: BT bytearray JRA 5 4 JUBEAE— BB AE—DHXER, RIS MRS .

bytes.title()
bytearray.title()

AR ] J e PR IR CAS A BRI A— AN RS ASCIL P AF ATk, HARTFREN/NG . A
ARG B 7 (B PR AR IR AN AL

g

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

/NG ASCH FE& il HE 5774 b abecdefghijklmnopgrstuvwxyz ' HHFES. K5 ASCII
TR T T & TEfFS b ABCDEFGHIJKLMNOPQRSTUVIWXYZ " IR F4F . FirAy HAt 7 T {HAf A
X RANE

R AR R B SR T R X, RS TR A B %0 AEZ RS L TR
R HEMERE R G S A RS Oy B, Xl e S 2N B2

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

T DAfSE I DRk SR AR AT XS R AL B

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

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

TEfif: BTV bytearray BUA 5 3 JFUBEAE—— B R AE—DBXER, BIERAMUET S .
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bytes.upper ()
bytearray.upper ()

R E AR A, /NG ASCI FAF 54 T i K S,
Bl

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

/N ASCH Z4F B EHE 574 b abedefghijklmnopgrstuvwxyz ' HFHFE&F. K5 ASCII
FA R EA S E)F 4 b ' ABCDEFGHI JKLMNOPQRSTUVWXYZ ' I FEF.

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

bytes.z£ill (width)

bytearray.z£ill (width)
R JE P EIA, A/ b 0 B e 5K B width IEEFIZR (o' +'/ b =) BIEEE )55
RTEIETAT S Z BHEFAMATEZ Hl . X T bytes WA, WL width /NT45T 1en (seq) MR EFTFH .

gy

>>> p"42" . z£1i11(5)
b'oo042"

>>> p"-42" . zf111(5)
b'-0042"

TEfR: MO7VRRY bytearray JUA S 3F B E—— B RV E— DN S, RIMESCA AL Tk A .

4.8.4 printf RNEHFTHERMHENL

P AL ZRIRO R SR L P S, AR S0 AR (P TE T IE 0 e A )
AT EIO (B T A T s, RO A A TEAL

FATHNI S (bytes/oytearray) HA MR N EEAE: I 5 BUD) 1258455 XWPRR AT 44
KM HHEIZET. KT format % values (HHt formar Fj—AFATEEXG), FE formar i & FE4brid
TR N AT Z A values 26 H o HRURETHE CHEF A sprintf (),

MR formar FR—A-BIhBHL, W values W PUH—AHETCANT 4 S BTG, values W75 B & & — ML AT
AR AT ER AT R E R AT IO R A e, BCE R — A BB 5 (BinoTH) .

HARcAF LS WA BOE 2 HAA AT ALK, HAZ0 s e A 10 2 B I«

L' 255, HTARiCs s mits.

2. WUt (TiE), BmBETES RIS (Bl (somename) ).

3. FEhR (k) , F T Pm R s i R A 4 L

4. F/NTFESERE (k). WERIEER " (BS), WSEPRTEREE M values TCAHR) T — o e, g%
1 X G 0 Ay N B T S R Rl e RS i 2 JE e &R

5. K8 (RI3k), PAYE . (5% Z R EEMEXSAE . WREEN '+ (BS), WSEPRREESM
values TCZLIA) N —ICE PIZEL, BRI E N AR JEMITE .
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6. KB (k).
7. BT,

MBS EO— 7 (SO I, AT ERX G A% 2 RS NG S ST, X5
'SP R T IR AR T BRSBTS AR (. B

>>> print (b’ has quote types.' %
C. {b'language': b"Python", b"number": 21})
b'Python has 002 quote types.'

TESCIFOL AR R B B ~ ARiCAT (R E TR S HBIE) .
LS R Yk

Flag | &%

v | EHAEBCR A BRI (BRI TR 30).

0" | MR B AR AT T

"t R AT (RIS 0 AR, MISAETHIGE) .

' (&) SR AR A R (BB T ) R R A

T ABFEC R ) B TRk (RS 2 ) -

AIPAZY KRB IAT (n, 1 80 L), HAPZME, RS Python SRULEA WAL - FrPA $1d ST 8d.
BRIy -

® | 8X iE
i B
'd’ A bR
it A kR
'o! B /\dEH (1)
'u' IR - ST 1A ®)
'x! AR NS ). (2)
X! AR5 T#EREC (K5). 2
‘e’ TErideEos (Vg ). 3)
'E’ e (K5). 3)
£ IR 3)
'F IR TR 3)
'g' FERAg. WRAREUNT -4 SO/ DT RN A NG fe ok =X, B Fiffiig. | @)
'G! EAAEE. WRAREUNT -4 SO/ DT RN AR S f8us =X, B Fiffilig. | @)
‘¢! AT (BRI S ) .
'p’ T (EATEE geop X EUE HAT __bytes__ () IR ). ()
's' 's' e b A%, HCYTESET Python2/3 AL AT . (6)
IES FAER (] repr (obj) .encode ('ascii', 'backslashreplace) #4fF{i] Python | (5)
L)
' 'r' g ta' A, HCUAERLT Python2/3 BACHS H R @)
'S NS, SRR 8 R

R
(1) HERIEASTES — D2 fidi A bR\ BERI A BTZE (00,
Q) WHEREASTES M HiEA 1 0x' 5 10X Figk (W FRMH =" 2 'x' #xX).
(3) HERTEA MR AESR PO E—A/NIUS, BIEEHEIF A 5.
INBUSE BB A RS BE e, BRIACH 6.
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4)

®)
(6)
(7

RS RS R P EE AU, KRS FA S AHAR LIRS .
INER R R RS S R bR BE ks, BRIAH 6.

WERAT N N, RO N AN FAT

b'es' O, HAE 3x RIVPRASHPATIR .

brsr' B, B1E 3.x BI PR SR

(8) =, PEP 237,
TR BLI7VEHY bytearray BRAS 5 4 JFUBEAE—— BB A —DHR, BIERAMUEAT S .

S

PEP 461 - >y bytes fll bytearray ¥5il1% #5=4k
3.5 Fiige.

4.8.5 WEHE
memoryview MR fuVF Python fUR T — R NEREC, HEHRR G ek KL T/ 21795 DL

class memoryview (obj)

BlE—A 511 obj Wmemoryview, obj oMl KRR M XML SCHRpZM XM N BRI R W ifibytes
Mbytearray.

memoryview BA L EWINEA, I IEIEN S obj T ib B W) B A NFE B TT. X T 172 fa) s 2R 86
Mbytes Mbytearray Kifl, —PHreRle — 71, HeH MR MNarray. array WREAE
KITCE.

len(view) Htolist K JFEME, WFE view.ndim = 0, WMEKEH 1. WHE view.ndim =
1, WK EFEST view HIOURMEE. X THEEW4ERE, HKESTHRR view iRES R K E.
itemsize JEMEF RS HBEASTCR I H 4L

memoryview CFFEM YA MET VM HICER . —4EUI R A2 — A T

>>> v = memoryview (b'abcefg')
>>> v[1]

98

>>> v[-1]

103

>>> v[1:4]

<memory at 0x7£3ddc9f4350>
>>> bytes(v[1:4])

b'bce’

R format ;& —ARE T struct BIHMFERUEIIRT, Wt S50 BBk iy 250t niy o2l
BEATERT], R ELAA IR A A — 4R AL T AGE ] — R Rel iy — Aok 1 oo
MAATERT] . ZUENAFILEI T A f G 5 ndim D REBO I TCRAEATRS], ndim B . EHEN
AL AT DA 25 e TR G .

X HLE A AR T AR B
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>>> import array

>>> a = array.array('l', [-11111111, 22222222, -33333333, 44444444])
>>> m = memoryview (a)

>>> m[0]

-11111111

>>> m[-1]

44444444

>>> m[::2].tolist ()

[-11111111, -33333333]

WERTIZX R G, AT SCRF—4ET R IR SO R/ NI v

>>> data = bytearray(b'abcefg')

>>> v = memoryview (data)

>>> v.readonly

False

>>> v[0] = ord(b'z")

>>> data

bytearray (b'zbcefg')

>>> v[1:4] = b'123"

>>> data

bytearray(b'z123fg")

>>> v[2:3] = b'spamn'

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

ValueError: memoryview assignment: lvalue and rvalue have different structures

>>> v[2:6] = b'spam'

>>> data

bytearray (b'zlspam')

AR, Y 5O AT (HE2) BRI — 4 AL I R & AT WA A 1 o A i i SR
hash (m) == hash (m.tobytes()):

>>> v = memoryview (b'abcefg')

>>> hash(v) == hash(b'abcefg'")

True

>>> hash(v([2:4]) == hash(b'ce')

True

>>> hash(v[::-2]) == hash(b'abcefg'[::-2])
True

1E 3.3 O —AE NP BAE T AR Ao i As 578, b e (19— 2E P77 1 B2 ] e 7
i

TE 3.4 MR MG NEMREIIES HshiEN N collections. abe. Sequence
TE 3.5 WUCHE M AR R BAE ] (8 B R oe i & 5 .
memoryview HAPNF—L)5E:

__eq __ (exporter)
memoryview 15 PEP 3118 i) 5t g iX P R ARAH ), I HLASR A ] st ruct TEIAMR IR
PERA A I A AT IS B A0S B AR AR TR, W E AT T2 S5 e

XFtolist () MBI CFFR st ruct AR FRFH T, WR v.tolist () == w.tolist ()
M) v 1w A
>>> import array
>>> a = array.array('l', [1, 2, 3, 4, 51])
Qi)
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(£ LT
>>> b = array.array('d', [1.0, 2.0, 3.0, 4.0, 5.01])
>>> c = array.array('b', [5, 3, 11)
>>> x = memoryview(a)
>>> y = memoryview (b)
>>> x == g ==y == Db
True
>>> x.tolist () == a.tolist () == y.tolist () == b.tolist ()
True
>>> z = y[::-2]
>>> z == C
True
>>> z.tolist () == c.tolist ()
True

WER PRI PR R st ruce BEBRFTSCRE, MR G RS R A (IR
Frep e XN ZEARTA )

>>> from ctypes import BigEndianStructure, c_long
>>> class BEPoint (BigEndianStructure) :
_fields_ = [("x", c_long), ("y", c_long)]

>>> point = BEPoint (100, 200)

>>> a = memoryview (point)
>>> b = memoryview (point)
>>> a == point

False

>>> a == b

False

R, SIFEABREL R, T NEREXRKY, v is will FRERE v = w.
£ 3.3 BOEEL: Z B RAS ARG 77 It 2 20 2% H A% oS 2 AR AL 454

tobytes (order=None)
PG X A AR A ER R . XA Y TAENAAIE L by tes fiE4s .

>>> m = memoryview (b"abc")
>>> m.tobytes ()

b'abc'

>>> bytes (m)

b'abc'

XFARESR AL, SRS T PR RNYIR, Hh g oEa T3 . cobytes ()
AR FRFER . AMFE st ruct BHUBEEMIBLM DTN .

3.8 FRINAE: order RIPAK {C,'F, A’ 24 order Fy’C’ 8UF B, JRIGELALRI s S0 & C 5
Fortran liiJ7 . X FHELAE, A 2R BIYE N AFRRE SR RIAS . FRBIH, PAFEH ) Fortran Il ¥ 2
B . XTARESE , BdE S eniikih C B, order=None 5 order="C’ ZAH[HI1H) .

hex ( [sep[, bytes _per_sep] ])
R —AFAFERXTS, H 3 B PARAS /N R s e X LA 1

>>> m = memoryview (b"abc")
>>> m.hex ()
'616263"

3.5 BRI fE.
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TE 3.8 R M: Hbytes.hex () ML, memoryview. hex () AL L n] LR sep Fl bytes_per_sep
SHRATE 7530 S 1 2 ()3 A2 B AT

tolist ()

FEGeop X NI A— e R SR L R ]

>>> memoryview (b'abc') .tolist ()

[97, 98, 99]

>>> import array

>>> a = array.array('d', [1.1, 2.2, 3.31)
>>> m = memoryview(a)

>>> m.tolist ()

(1.1, 2.2, 3.3]

TE 3.3 BUER: tolist () BUESFf st ruct BHUEIR PRI AT AR AR Z 4E20R 1P
o

toreadonly ()

i [A] memoryview X4 HBERAS . 4R memoryview X GRS o

>>> m = memoryview (bytearray (b'abc'))

>>> mm = m.toreadonly ()

>>> mm.tolist ()

[89, 98, 99]

>>> mm[0] = 42

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: cannot modify read-only memory

>>> m[0] = 43

>>> mm.tolist ()

[43, 98, 99]

3.8 BrHIIfE.

release ()

FERCH AP XTSI AT IR Z B X o 152 0 AR 1 I g I R 2 R Rk S (i 4n,
bytearray ¥F&EimIEE (FHEEA/N) s I, VW release() W] DAy R LR B e R (¢
A Z R TER ) -

TEMOTER MG, ARFT R A — RS K valueError (release () RSN, EW]
PAEZZ R H):

>>> m = memoryview (b'abc')
>>> m.release ()
>>> m[0]
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: operation forbidden on released memoryview object

(1 with i5A), ATDAEIE BT SCE B SGA E SR AR

>>> with memoryview (b'abc') as m:
m[0]

97

>>> m[0]

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: operation forbidden on released memoryview object
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3.2 FrR IR

cast (format[, shape])
P NAELE 5L AR A BB AR . shape BRINK [byte_length//new_itemsize], iXFEIK
FHHERME R R4y R —E AR, EZh XA B RSP SRR A
1D -> C-contiguous Fl C-contiguous -> 1D,
HARE AR T st ruct IR R—Io R AR Hp—Fg X0 A58 (B, b 5.
RIS G A ] .
- 1D/long %46tk 1D/unsigned bytes:

>>> import array

>>> a = array.array('l', [1,2,31])
>>> x = memoryview(a)

>>> x.format

'll

>>> x.itemsize

8

>>> len (x)

3

>>> x.nbytes

24

>>> y = x.cast('B")
>>> y.format

'Bl

>>> y.itemsize

1

>>> len(y)

24

>>> y.nbytes

24

- 1D/unsigned bytes 46> 1D/char:

>>> b = bytearray(b'zyz")
>>> x = memoryview (b)
>>> x[0] = b'a'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: memoryview: invalid value for format "B"

>>> y = x.cast('c")
>>> y[0] = Db'a'
>>> b

bytearray(b'ayz')

¢ 1D/bytes 554>k 3D/ints F4£40tk 1D/signed char:

>>> import struct

>>> buf = struct.pack("i"*12, *list (range(12)))
>>> x = memoryview (buf)

>>> y = x.cast('i', shape=[2,2,3])

>>> y.tolist ()

(rro, 12, 21, 13, 4, 511, I[le, 7, 81, [9, 10, 11111
>>> y.format

'il

>>> y.itemsize

>>> len(y)

(Rt
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(£ 50

>>>
48
>>>

y.nbytes

z

y.cast('b")
>>> z.format
lbl
>>>
1

>>>
48

>>>

48

z.itemsize

len(z)

z .nbytes

¢ 1D/unsigned long %%4#% >4 2D/unsigned long:

>>> buf

X

struct.pack ("L"*6,
memoryview (buf)
shape=[2,3])

*1list (range (6)))

>>>
>>> y = x.cast('L",
>>> len(y)
2

>>>
48

>>> y.tolist (

(o, 1, 21, 1

y.nbytes

)
3, 4, 511

3.3 Hi L.
76 3.5 ORGP PRI, SRR T2
AL 11 LR

obj
WAL B T2 X5

>>> Db bytearray (b'xyz")
>>> m memoryview (b)
>>> m.obj is Db

True

3.3 B HE.

nbytes
nbytes == product (shape) * itemsize == len(m.tobytes())
ANIPRF 2 R LA TR BEA—E % T len (m):

Sgi=)

o XIRRUTE LR

>>> import array

>>> a array.array('i',
memoryview (a)
>>> len (m)

5

>>> m.nbytes

20
>>> y

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

>>> m

m[:
>>> len(y)
3

>>> y.nbytes

12

: 2]

(FItakss)
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(£ 50

>>> len(y.tobytes())
12

Z YA

>>> import struct

>>> buf = struct.pack("d"*12, *[1.5*x for x in range (12)])

>>> x = memoryview (buf)

>>> y = x.cast('d', shape=[3,4])

>>> y.tolist ()

([ro.o, 1.5, 3.0, 4.5, [6.0, 7.5, 9.0, 10.5], [12.0, 13.5, 15.0, 16.5]]
>>> len(y)

3

>>> y.nbytes

96

3.3 B fE.

readonly
— AR NAAE T R R (E.

format
—NERH, SR TR (FR st ruct BEHEE) . WAEET AR A R
MR S HAEE, HRELE @lintolist () AURT A EIT R,
TE 33 HRE MG 455K 1B BUAE S 43 B8 struct BEHUEVE AL iX B memoryview (b'abe') [0]
== b'abc'[0] == 97,

itemsize
memoryview HFEANTCE PAFT RN KN

>>> import array, struct

>>> m = memoryview(array.array('H', [32000, 32001, 320021))
>>> m.itemsize

2

>>> m[0]

32000

>>> struct.calcsize('H') == m.itemsize

True

ndim
— AR, RN BN Z 4B HBA Z DY .

shape
—MRPOTH, Wi ndim R EEES 1NN R N 45 TEAR .

TE 3.3 R 24 ndim = 0 FHE A 25 JCAL I A F-A None,

strides
—AEEHOTH , B ndim KL M PAFEATRRI KN, DAE T AR TR 4E RS T

1E 3.3 MU P 24 ndim = 0 B R %5 JC4L M A T4 None.

suboffsets

it PIL AR RN BRI . DU S EFE.

c_contiguous

—ANFBH NI AN C-contiguous HTT/R1E -
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3.3 B RE.

f_contiguous
—NEHNAF275 A Fortran contiguous BA /R1E.»

3.3 Bl e

contiguous
— R NIER TS S~ contiguous AT /R1E..
3.3 Bl e

4.9 HEE5FEA --- set, frozenset

set X5 52 i H A ME—VER hashable X5 r 0B JC 7 2 4E . UL R B 48 B R I . AT 91 v 5B
EUA R E R G, BlanscsE. 4. ZESWMEEREFS., (XTHMERNSHESFdict,
list Htuple ZBNEZ, PAMcollections fHilk,)

SHMEZmiE—F, £5MWTFF x in set, len(set) fl for x in set. {EN—FILFWETIE, £E5
HARICFICE N B EIEA M. AN, EEARZIFRE]. YA s A5 20 4 .

HulE PR EEGEA, set fifrozenset, set FEARNARR) - HNERT A add () Fl1 remove ()
REER YRR . TR AR I S AE , HAN e Ve i p b s HAb B2 A JC K . Frozenset
KA R A AEF: H o hashable - FNZAER GG AR BEFREAS s TR e mT AR A il ) el Ho B &G e
BT Al DA set MrERs, AEZSHY set (12 frozenset) i A] DA 1B DAIE S0 BRI L RSN R US THIES 2
NIRANEE, il {'Jack', 'sjoerd'}.

PR 1 2 E A FH R A4 =X

class set([iterable )
class frozenset ( iterable])

& [Al—AN R set By frozenset X§ 52, HITE K H T iterable. AR TCE M A Nhashable, BFRRNHER
g%*@}ﬁ%%é, TN ZEG R frozenset X5 . WRAKIEE iterable, WIRFIR [0l —AHr )23
=
CSSEINEE2 L E W el ek
o RS NLEE SRR = { ' jack', 'sjoerd'}
s [HifHEAMESR: {c for ¢ in 'abracadabra' if c not in 'abc'}
o ffHRAUMESS: set (), set (' foobar'),set(['a', 'b', 'foo'l)
set flfrozenset RYSLHIHRMLDA T #fE:

len (s)

RS s T ER R (BF s iR .
X in s

I x 2SR s R .
X not in s

Fril x 2R s HAy s .

isdisjoint (other)
MRAEA AT other JATHITCEMGR ] True. M4 HARY P NEGHIZIE NS LGN, HiEHN
IS

issubset (other)
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set <= other
oz 2 15 A RN ST REAE other Z 1.

set < other
KM EE S =K other E T4, Bl set <= other and set != other,

issuperset (other)
set >= other

Kl 275 other FHIRENICHEERG L

set > other
KM EE S TR other I EFEAE, Bl set >= other and set != other,

union ( *others)
set | other | ...

R ARG, HAP Sk BIEE G DAL others 37 E M T £ G IR

intersection (*others)
set & other & ...

B, AP A A LA others HEITA LA HILARIILR.

difference (*others)
set - other - .

B A, ol L A e others HiE MIFLABIE ol R AL TER.

symmetric_difference (other)
set * other

BN EAES, T REUE TIRESSRT other 82 B HAMES , BARRRBE T .
copy ()

1R A R AT S DL
oW =, O oz B S M A Bunion(), intersection(), difference(), DA
K symmetric_difference (), issubset () FMlissuperset () SR ZFE R EA XL
YERZSE. M2, BT s BN R SO E A . X 7245 AT
LB set (Tabe') & 'cbs', MAELF R EEETE M) set ("abe') .intersection('cbs'),
set fllfrozenset WXFFEGSEGHLE. MM EGYHMNLYENESGTHENTTEHUETH
— M EEZ W (BRI AR T4) B, —MMEAY B CYH AR — I EANETE (B )G
EWTHEEPERE) SN NS, —MEAGYHICYE S N EANERE (B
FHIWBEEREAME) BT S —MES.
set W LBl HSrrozenset W 5L H 2 [ B T EATH R B #H 1T L. Bl 41 set ('abe') ==
frozenset('abc')ﬁi[]"frue7 set ('abc') in set ([frozenset ('abc')]) tH—#Ff,
FESHEF BRI A SH g i, (ERWAIESS HORHAS BRGNS AR X)
HHITEE, FILPAT PR kA False: a<b, a==b, or a>b,

HTEAMNE L TEMHY (THEXR), FRESHRNINERList . sort () JrEmH B IoE L.
HEAMTTER, STFIMEELL, WA Rhashable.

BA Tset Ll Hrrozenset W) 3k § {7 12 5 K7 1% 0] 5 55 — A~ 45 4F B0H0 [ ) 26 B4, 61 4
frozenset ('ab') | set ('be') Jfik[A| frozenset HSLH,

TRINH T A T set MARRHAT AW AR frozenset SLHIRHEAE:

update ( *others)
set |= other | ...

HHEES, BNk A others FFFTAILE.

intersection_update (*others)
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set &= other & ...

B S, HORBHATEITA others FAFFERILER .

difference_update (*others)
set —= other | ...

HEoEA, BRI HMAETET others HIITE.

symmetric_difference_update (other)
set ~= other

kS, RREETRAN— IR RFAER TR .

add (elem)
FEICEK elem TN ELH

remove (elem)

MEESTRIETTE eem, WFR elem NEAETHEEG TN S| kKeyError,

discard (elem)

WIERTCEK elem FAAET A PSR

pop ()
MEG IR UL E —NICR. WREG SN ST K RKeyError,

clear ()

MEGHHREERPT A IR -

HEE, EsE KR A Wupdate (), intersection_update (), difference_update ()
Msymmetric_difference_update () F{ERERALE R ERIZEIENSEL

¥R, __contains__ (), remove () fldiscard () Jy¥EH] elem ZEL0] fEE—> sete X —
AEMH frozenset HATIEER, SR elem IEHHAIE— MR RTINS

4.10 BR5FSERY --- dict

mapping 34 25 hashable (BB EMT XS . WUTET AT S . HEi(CE —FArEBLE 2881 8, (T
HMAESBWN SIS EF 1ist, set Htuple ERNEZ, Plfrcollections ik, )

FHLP SR JU-F T URAEE . AEhashable FO{E, BIE&HIFR. Fuio HALnT AR RAGE (SIS EFEm
AEXF S ARRIEAT RS A0 VR . SIS 2 VR O BT e e B — e u) - 4 SR BE A 45 (51
1A L. 0) MBHE AT AR R RG] —F s H . (HREER, m TP EAUT 7 S 80w i R U,
PR SR L A LR R AN I Y )

FMAT DL o B PLES BRI 2 EX VRS THIES 2 NRa g, Fla: {'jack': 4098,
"sjoerd': 4127} B{ {4098: 'Jack', 4127: 'sjoerd'}, WR[PAMEITdict MRS SEAEE .

class dict (**kwarg)
class dict (mapping, **kwarg)
class dict (iterable, **kwarg)
IRl —ASF L, BT AR AL E SRR AT RE A 2SI KB SRR IR 1 .
TN H Z Ry Aok A1
o [FRIAESE S N DAZ S0P 2 X { ' jack': 4098, 'sjoerd': 4127} or {4098:
'jJack', 4127: 'sjoerd'}
o [ FMMESA: {}, {x: x ** 2 for x in range(10)}

o [ BB MRS dict (), dict ([ ("foo', 100), ('bar', 200)]), dict (foo=100,
bar=200)
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R A B E SR, RS, WRGH—MIESEOF BB TR 4, faE—
A HA GG R B ) 8 . BIE, A B SRR — A iterable 52 . T EAXT S
B BE— T AR B 5 — AW 5 AN TC R B AT A 5 o B — T ) 85— X SR A 3 - B ) —
gf&,ﬂﬁf:{gﬁ%%ﬁiﬁ,ﬁ\ﬁﬁ%ﬁo AR B R DAL, R B — MERF B HAE
ML RE

IR TR TSR, W TSRS PO A R T A B SR L. AR A R
CAFTE, KA XS EIEREIOR A CES B E.

ﬂ;ﬂﬂ{fﬁzﬂ?, %Ti‘ﬁﬂﬁé@%?ﬁi‘i@%ﬂ:{"one": 1, "two": 2, "three": 3}:

>>> a = dict (one=1, two=2, three=3)

>> b = {'one': 1, 'two': 2, 'three': 3}

>>> ¢ = dict(zip(['one', 'two', 'three'l, [1, 2, 31))
>>> d = dict([('two', 2), ('one', 1), ('three', 3)1)
>>> e = dict ({'three': 3, 'one': 1, 'two': 2})

>>> g == b == ¢c == d == e

True

15— B TR R L 5 B S0 Jr =L RE A %Y Python FRiR AR Akt . HoAth Q00w AT
RS GRE
XSRS ML SRR ERAE (IR B 58 A MG 2 A Y 24 S )
list (d)
P GRS 8. e SR L N NE ) I S 3t R B
len(d)
SIEY IS 8 N A Sl BT
d[key]
R [E] d A key AERII . QISRBS HANTEAE key W25 K KeyError,
BT FREL T HYE: __missing () HH key NFEAE, W dikey] #AERHRETZ T EH
W78 key VENBEL. dkey] BEERHRIIEE] % __missing_ (key) P FHR M5 & BT
M RH . WA A E O B S AR __missing_ (). WIRKEN __missing_ (),
N£&5| Kk KeyError, __missing__ () WFiR—h EAERE —SEHA &

>>> class Counter (dict):
def _ _missing__ (self, key):
return 0
>>> ¢ = Counter ()
>>> c['red']

>>> c['red'] += 1
>>> c['red']
1

FHERIBIFER T collections. Counter SEIBERA . 86 75— AR _missing__
FERdicollections. defaultdict B,

d[key] = value
¥t dlkey] &N value,

del dlkey]
Ff dikey]l M d R, QERBLF AL key M5 K KeyError,
key in d

WA d PAEAERE key WIR ] True, FHNR[E] False,
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key not in d
ZMT not key in d.

iter (d)
R PAF LB TR E AR . X2 iter (d.keys () BYPEE .

clear ()

Bl S P IR

copy ()
A [l J LA P DL

classmethod fromkeys (iterable[, value])

K H iterable BRI —ASH 8L, IERHE(EIR N value.,

fromkeys () —MREFHFHEIET . value BRIA K None . Fra{EHAR R 5 H— A~ SR pg SL 4,
HIELE value J§ 45—~ P AE X R BN S 5| Fl 5 2 A B X . BRBOREIME, e i
K.

get (key[, default])
MR key 76T FHL A MR ] key HOE, 75 MR [ default, GNF: default A5 W ERIA A None,
M EEA LT Kk KeyError,

items ()
R I (5, ) XD HR— AR . S WALE A 2344,
keys ()

R[] B MR 2H ) — TR . S AL 2 %S4

pPop (key[, default] )
AR key FAAE TS PREHASBRH R M AR, A5 D3R 0] defaulr. Q12 default K25 i H. key A
T, M5 KRreyError,

popitem ()
MNFIARIRIF IR —A (88, (&) Xf. BEXTSH LIFO (i#E5ed) rIRUT R m
popitem () i MTXFRMTHFEEEN, XEEAREDREGEN . nRFHNZ, 37
Hpopitem () ¥5| K KeyError,
TE 3.7 BUEHC HAELHPR I LIFO Y . ZEZ RIMIHA, popitem () £kl MEEM A
PO

reversed (d)

IR A — A R L R R R . X2 reversed (d.keys () BYPEER .
3.8 B gE.
setdefault (key[, default])

WERFIATAERE key , IRBIERIE . WERALELE, SEAMEN default (15 key , F1R18] default . default
ijkjﬂ None,

update ([other])
K B other HYSEMEX HHrFI, HiE R ARE. J&[H None,
update () 25— NFHWX G, SFH MY (DU 0 o4 sl H At mT 2 A%
ZFoR) WA BRI . ARG T XREFSH W2 DU BT 5 2 i S/ 0 58 87 7 8 d.
update (red=1, blue=2),

values ()
1R[] A — DT . S AL 3 % 5 A%

A~ dict.values () MEZ BIEAHEME LR R S 2R ] False, XTE dict.values () 5H
H B b B[R] B3 -

76
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>>> d = {'a': 1}
>>> d.values () == d.values/()
False

PIAF I R EACK BEATRAMIFEN (%, ) WEA 2% CREEDY) . H7 L (<, <=,

>=,7>) K| K TypeError,

FULORETE AR o 3RO B SR ST . MR RS I S B A B R

>>> d = {"one": 1, "two": 2, "three": 3, "four": 4}
>>> d

{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> list (d)

['one', '"two', 'three', 'four']

>>> list (d.values())

(1, 2, 3, 4]
>>> d["one"] = 42
>>> d

{'one': 42, 'two': 2, 'three': 3, 'four': 4}
>>> del d["two"]

>>> d["two"] = None
>>> d
{'one': 42, 'three': 3, 'four': 4, 'two': None}

76 3.7 KU B ST S AN . HATAEH 3.6 BUTHK CPython SCHIANT .
IR OO P A R

>>> d = {"one": 1, "two": 2, "three": 3, "four": 4}
>>> d
{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> list (reversed(d))

['four', 'three', 'two', 'one']

>>> list (reversed(d.values()))

[4, 3, 2, 1]

>>> list (reversed(d.items()))

[("four', 4), ('three', 3), ('two', 2), ('one', 1)]

TE 3.8 MU B SFHLIAE & AT iy o
S
types.MappingProxyType Rl HRANE—dict i HEME.

4.10.1 FRUMEIR

Hdict.keys (), dict.values () fMldict.items () FriREPXTEE BT 2, ZSRAeFHLAHD

—A IS, X EIRE L ISR, RS S .
T UL T AR AC AT A 5 HXh B St , 9 AR i A Aer -

len (dictview)

AR o]y i 2% H AL

iter (dictview)

WA EE (DA (%8, ) HonERMITAHFR) MRS

4.10. BRE}HE --- dict
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SEFME A He 3l A BT P B TR X ARV 210 () KRB (L, #) X:pairs = zip(d.
values (), d.keys()). B —EEMHENFEH T E pairs = [(v, k) for (k, v) in d.
items () ].

AEAS IO 5 5 i 4 2% F IR0 B 2B A T iR AU T BE S | K Runt imeError B Joikse ek U %
H.

T 3.7 BOE R U7 20 PR A -

X in dictview

TSR x @XM A (O (TR — S OL T x Bo—A> (8, &) o) WiRIE True.
reversed (dictview)

IR ]3P AR B (B kAR o R e 5 e AR s A e A T2 A

TE 3.8 AU Pk - SRR R A 2 RT3 o
TS, FAHAHAEE Hala sy, WURIraEa e s, B (#, &) MuEAEEH
A, W24 HAERSEUTES. (EHAERWARAEUTES, REAHERESAEELN.)
MTRUTHEEGHME, Mg iEcollections. abe. Set Frg LN AETRERAERGE A0 (BN ==, < 5
/\)o
— Ml B AR I ) s B

>>> dishes = {'eggs': 2, 'sausage': 1, 'bacon': 1, 'spam': 500}
>>> keys = dishes.keys ()
>>> values = dishes.values|()

>>> # iteration

>>n =0
>>> for val in values:
n += val

>>> print (n)
504

>>> # keys and values are iterated over in the same order (insertion order)
>>> list (keys)

['eggs', 'sausage', 'bacon', 'spam']

>>> list (values)

[2, 1, 1, 500]

>>> # view objects are dynamic and reflect dict changes
>>> del dishes|['eggs']

>>> del dishes|['sausage']

>>> list (keys)

['bacon', 'spam']

>>> # set operations

>>> keys & {'eggs', 'bacon', 'salad'}
{'bacon'}

>>> keys ©~ {'sausage', 'juice'}
{'juice', 'sausage', 'bacon', 'spam'}
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4.11 ETFXEEEXRE

Python Y with tHA) @I N SCE B G A A T TR S0X— M. O RAGSEBE T X & 1]
Jrik, SV A E CRME SGETI B TR 3C, FERAAREAATRTEAGZ LR 30, HAEE R T5e R
[ ANBE

contextmanager.__enter__ ()
HEAGBATES B SCH R ] G B BB 120a 4TI R SO HARRT S . R R B 2 95 31 0T
Ub BRSPS with BRI as AR IIFR AT .

— AN IR A B R SCE PR AR 19 01 T2 file object. SCFXT GRS __enter__ () IRFIHH &, PATY
Yropen () B MAE with B4R LR SckBR.

— AR ] BT ) B SUE BRI B Fid decimal . Jocalcontext () FrREIMINT S, SR PR
SPGB decimal | R SCRCAJE R decimal R SCH—ANRIAR IR BRI AR . 3X F VX with 5]
AR 24 1T decimal R SCHF TR R, AN with iBAAANRARHD

contextmanager.__exit__ (exc_type, exc_val, exc_tb)
IR BT bR SO R ] AN AR R R HH BT 2B AT ART S 3 2 A5 B 24 B B il . W RAESAT with
WARE ARSI R T RE, WSHSEERENEL., EHAKPIWER . FEHAEL T =425
¥J°h None.,

H B T5 R 1R 8] — A EERF B with THABR R 7 I RS AT S with TR 2 S iiEA . 75 005
FARHE I IR R AT IR dk St . ARSI IR AT IR K A 1 S B S BUC with SR A A b &
A AT AR S5

2 AT S 20 N B A B R 5 | e S, O VR B 24 ] — MR (B AR A 5 VA B i 5
JEFH B BT | i o . XAV B SCE B DT (G I exit () TiARMIkE R
&

Python 3 746 | R SCEHIER SRR ) AL R 2D . SO sl AT S pd bRt 6 ), DA SR (S M 4 A G
R PERIEAR B S BT S B SUE M ASL, AR RIRAUAN SRR AL B, 1S W context11b
HeAr B AH R B

Python [fjgenerator flcontextlib.contextmanager Mg it T S P X e iy (5 7 =X, 5
ffi Hcontextlib.contextmanager e S M — N R KL, BHRM — DS T HER
_enter_ () and __exit__ () AR LR SCE AR, N R A 48 R I AR A oR RO R AR 1
e

W7, Python/C API 1 Python X 5 [ 2B 45 1) v -5 A E XX S0 R i B T IR . AR G 2e 7 9™
SRR EAE 8 1 Python R U5 by yA ke k. HREE TR BN SCIFEMH L, s R ey
TS T AZIEANTT o

4.12 HitNEXRE

AR SORF— SU AP AT G o K BERT QRIS R — PR A

411, ETFUEESIAT 79
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4121 iE

BEHME— B RR R B A 2 BTG 1 m.name, X HL m Jy— IR name 151752 AL m MFF SR FH—1%4
Mo BEHRIEPERT ABIRE . (R import HA)/ HORBLULZ MBI R —FiffE; import foo A%E
SRAFAE—A44N foo IIREBRXTS , T BERAFAE—DXIT 444 foo RIBIHET GRAME) € 3Ls)

WA — MR dict . SR ARSI IR U S O B
%, (RTHEEEA dict R (RIS m._dict_ ['a'] = 1, X&fim.a BN 1, A
fEGm._dict_ - (). REMPHEBEN  dice .

WET RSP RBR S HIXAE: <module 'sys' (built-in)>, URGEM—DICIEME, WEE

<module 'os' from '/usr/local/lib/pythonX.Y/os.pyc'>,

4.12.2 % 5%HI

KT X BEAATE 2[5 objects Al class.,

412.3 T

PRAICH G il 1) R A SCB ) o X R BN S ) ME—#AE 2 B - func (argument-list),

SEPR FAFAEPFPASF B R BN S N E BRECR P E 8 SR B TR SCRFRIFEREE (VA e %l) , (HsEst
FAANF, FHHXGRETBAFE .

¥ 25 Hi5 2 7 function.

4124 B

I RN R W R R eI INE D (BINS R append () ) FIZESEH )
e WEITER RPN ZEAORA.

WRARE T — AN SL BRI v (BE CHEZR G A BN ERED) , RS — I 5 982 7 ik (5
PR 7 ik) M. LA, BESR self SERMBISES £, 908 kKA WA FRRN H g b
m.__self_ #AFZHEMXG, Mn.__func_ @Iz ER KL WA m(arg-1, arg-2, ...,
arg-n) BEEM T m.__func_ (m.__self , arg-1, arg-2, ..., arg-n),

SREBSEELL, BEHENSEOIRRBUEEES. B2, BT HFEBELE LRET TIZ0 R
XEH (meth.__func_ ), HILCARARFRENC HEWITEBEE. 2R E T ENREERS S35
KAttributeError, MERENERE, VRUGHHETZRREON S b B2 b s e

>>> class C:
def method(self):

pass
>>> ¢ = C()
>>> c.method.whoami = 'my name is method' # can't set on the method
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: 'method' object has no attribute 'whoami'
>>> c.method. func__ .whoami = 'my name is method’

>>> c.method.whoami
'my name is method'

W25 EE S types.
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4.12.5 R

ARG ARSI R R “Dhéiid” 4T Python A, BAN—ANeREUAR . EATAE T RRE 4
HENTAEE X H 2 RPATIHREERNE I H . AAEXS R B NER compile () REGERM], I 0] K BEEOT S
__code__ BN HiES 5 code Bk,

il __code_ &xfilik Wit object.__getattr_ , 4 H obj Ffl "__code__ ",
TUNEALARTAS (THREI AR ) (el oxee () Beval () PRBBORMITIRI.
Eg{§4§\ijﬁ£§ I‘%J types"

4.12.6 FEBIWHR

KRR R IR G, XTI E S N E R R cvpe () RIRE . B A RFIRERE . ARt R
Htypes & LT A RIEN BB A FR.

R PR B B FER: <class 'int'>,

4.12.7 =W&

x5 2 oA B SR [BHE R R BUIR [ B A SR AR R B . 2505 A —FME None (X 2NN E:
#FR). type (None) () & JlifR—EAf,

S HY 5 YA N None,

4.12.8 HEEFFIR

WX EH ATV R (B slicings). EASCRHMEMERIRIEIE. BN SEHE —FEEl1ipsis (X2
WEZFR). type (Ellipsis) () €4 )NFEI1ipsis B,

R A Ellipsis B .. ..

4.12.9 RITHITR

TG 2V E R OB — ez e T B AT A SCRE 2R AU R [{E . 752 comparisons | i T 25
B, KL HAE—FME Not Implemented, type (NotImplemented) () &4 HuaXA~EAH.
ZXEIE N Not Implemented,

4.12.10 f/R{E

/RPN R R False fl True. ERIPUIRIIREH EREE R HALER R 94 1F FE B
{H) . R BT (BABONER ARZAAFSES) . BN N A2 TR O Fl 1. NER
Kool () R AKAHLIE RN T/RIEL, RELZE TGN — N ERE (S0 AR 4 e &

1)

NSS4 R8N False fil True,
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41211 PIERIIER
A KRBTGS types. HA A THWOIGE . IR AKX R4

4.13 FH%REH

T H LB A GRB S IN T — SRk LS E I, ENRA & BN .. b —8IE A& air () N
ERBIS .
object.__dict__

— M ECHA R R, TR (FT5) Bk,
instance.__class__

KB RINZE
class.__bases___

HI 2N G B 2R BT ) T4
definition.__name___

CSNIECE | OBV NNIE (132, 0 Ra SV & e U R
definition.__qualname_

xL O REL s WREREUAE R L B qualified name.

3.3 B fE.
class.__mro___

A oo S DA pved S (W R Lt TS - S RS S K e A
class.mro ()

W ET A TCASR B, DA HSCHI & Sl B AT . B e RS FIE g A, g R Ak
F__mro__ ZHi,

class.__subclasses__ ()
A A Bt TR B TR 595 LRI TI 3 . 7 AR I — A i R AR 1O A K5 4
IHIF) K. B

>>> int._ subclasses__ ()
[<class 'bool'>]

&iF
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F£ Python Ht, Ty S # b 25N — MR H BaseExcept ion IRMSEHI. FEHA R K — e except
THR try iIHRH, G TRESAPEATIRAE B Ix KRR ER (EALH ¢ FriRE i RmEdR) . i 7L
P BIB BT AR KR IR R AN SF R, BB EATRAMIER 25

TS R T AR N B RO A . B AES AU, EATERAS B — R S B A
JEAR “RBIE” . XA — DR 2 ME BT (Fa— RS A— AR IR T4 ) AL
el KIS B B 5 75 s .

PRI AT DAG | & B S . XA R TR S i AL PR P B R A R A, bR TR S A T M)
SER R DU (HRIETR, WA ERBLRIBER (AR S | NS 4 R R

WOE S KA LA T R A DA T S s AR Y L M Exception RECE WA TR A Z
MBaseException IREFH W RHE. T EXRENTELE E 1] PATE Python ZFERY tut-userexceptions
W EE .

U7 except B Finally FAIPTIR (HEHTIR) S, _context _ &AL AFMINIIR
—ANFE AR AR AR T, I 2 S R B [ A R R B S R 1 S A S ) S

YRR (MR R raise SREHTI R LHIEAEN F#) 1, B RE L30T
PABR A raise 1) from TR sE—A~ 20 i A

raise new_exc from original_exc

IRTE from 2 J5—RER WM — N T B None, EHEMSI KM SEH FoikE N _ cause_ . WHE
_ _cause__ &AM _ suppress_context_ BN True, XHAI raise new_exc from
None ] DAA SCHIRFH 5538 B 40 S ok Sn L H W (Bl ik ke yError oAt t ributeError), [FR}
IEIHFETE __context_ HFe ] AR AELE AT 21 T N4 -

BT SE A S I DASN BN A 2 R X SEER IR ) S . __cause_ I S ER I S WRATAE
¥ EER, _ context_ WA B ZESENAE _ cause_ HNone I H _ suppress_context_
HRAE T R o

ANEFEMFPE LT, A RASTEEM R ERE 2 GEN, DMERNEG TR 2R RmIs ke —

ke
MRE

83



The Python Library Reference, 4% 3.8.13

5.1 FH3k

T A HAR R R
exception BaseException
A N E SRR ESE . BORNIZBUN 7 B SR EARIAR (X FIF LI T Except ion). WIRTEIZE
WSEBl EJ M st (), MEREISEBIMSERIR, B LA SHO R =755
args
B4 R E AT S HOTA . FN'E R (BIAN0SEr ror) 2R E BEM S 80T IR T itocdl
FITCERRIRIN & 3L, A 30 5 e — 2 A RS B B 4
with_traceback (1b)
W VEAR b SR S R B B R [EHZ R X 4 o Bl RS AT (9 T U7 S o A B 7 v 4l
H:

try:

except SomeException:
tbh = sys.exc_info () [2]
raise OtherException(...).with_traceback (tb)

exception Exception

P WER AR RGER 2 RHEIRAE A L3S, Fra M B G i iR 2 kA H 6.

exception ArithmeticError

B E BT IRAEH XS MERBAERTME AW NEFE: OverflowError, ZeroDivisionError,

FloatingPointError,

exception BufferError
M5 Gk DA K B B TR A TIN5 [
exception LookupError

WL IR AR 214 e St Bl 5] T i A B B R B | IR 5 | K B % TndexError, KeyError, jXAJ
PAE it codecs. Tookup () SREZFI K.

5.2 RiFRw

PAF R T AW KRR
exception AssertionError

2 assert BHARIMEPRIBES| %
exception AttributeError

BIEMHES|H (30 attribute-references) Sk I MHIF 055 Ko (C4—DXFRIAR LHE MG | SR
TR(ER B & TypeError, )

exception EOFError
Yinput () KR BERETEICE Ik B SCPFEE AR 1F (EOF) PR3 % . (738, 10. TOBase . read ()
Mio.TOBase. readline () Jy{AEE %] BOF NIKHR [ —AN2 FA4FER )

exception FloatingPointError

H AT ARBE -

exception GeneratorExit
Y —A~generator B,coroutine #f 7= ¥4 5] % ; 2 WL generator.close () fll coroutine.close ().
THEWKHBaseException i @Exception, FHMEEA FRILEH AR — R,
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exception ImportError
M import WA B HGE B BRGNRF T . FFHY from ... import HYfrom list” £77E
TeVEHR B AR P51 %
name 5 path J@ M AE X AT QO T B HORBUE » BOE R BN AR 1l AL
BB -5 i S e AL R SO F I B A

5 3.3 U HC ¥ T name 5 path &1,

exception ModuleNotFoundError
ImportError B ¥, B—DBIRTLIRPE CIBRF A import 51K YfEsys.modules HHF|
None B 25| % .

3.6 BRI HE.

exception IndexError
2 7 5 A IBGRR G L R S A (DR RS | 2 s U B RV TS L AR & R IR 2 B8
W TypeError 2451 4. )

exception KeyError

MTEIA ARG PR TR E MBS (F) BERPRERES % .

exception KeyboardInterrupt
BT PIBeE GEHCN Control-C B Delete) MPRFRG K. TESATIIN], 2 WA DN K5 .
B YR H BaseExcept ion AR S Except ion MRS ERAMEER, XA T DAES IR
R -

exception MemoryError
YRR NIRRT GE MR —2EX R ) BATIRBORG 1 K. RERA(E R — 745,
FHLERAD () BERER T A7 R TIREM NS B (C i malloc () eR%L), fFFE
A VA SR REE M A 0L T 58 WO (HEHETER DAGI K — 5%, XL REST B i Ak [ 9] 1
B PAE R S B ) R AR

exception NameError
MR RERE A SR A PR AR BN RS | o R DU TARIRE S AR RERIY(E R — SRR R, H
AL SRR B AR

exception NotImplementedError
B HIRE A Runt imeError, TEMI A E AR, IR T5 A 47 H R PR AL T 3I% 0T X
BORTEHEOR BT A B ISR R BAR S TR I 5| 2 e 5

T BN Y HRFR — NIB BRSO AR GBS - TR OU T B YR 18 AT / Ok
iR S, SEAETRFRHB None,

{Efi#: NotImplementedError fll NotImplemented ANu] HH#i, BI{HEATEMLIAFRABE. 1
ZfNot Implemented T A FA B BT TEEAN I .

exception OSError([mg])

exception OSError (errno, strerror[, ﬁlename[, winerror[, ﬁlenameZ] ] ])
VU HE A — A ZR 8 R R0 [ R G O B IR I 5 A, ISR AR R 4 /O AR RIG BT AN SO AR
B 8 BALC W % CRERRARASHER SR TER R ) .

ey i 25 —AERT BCE AN AR R B M . WSRO E X LR I MBI A vone, ST BEI] T 3
7, WREAT =S, Wargs @RS i BT SRS S BAUR 2 o4l

T AR L PR ol (AL )& OSError IRAST-2E, MR 3OS exceptions HH P HliA ) . BARMT2REURT
AW errno i, WATHATE HIZEGEE 54 KRG OSError WAL, 3 HAE TR R S BAK.
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errno
RHT CAR errno MRS .

winerror
1E Windows I, MSHCRH45 H )5 A2 1Y) Windows 45145 . T errno JEHRHE A 5 RS 7E POSIX
AT AR IE .

1£ Windows |, 415 winerror #5528 2502 — A58, Werrno JEPESRYE Windows 45 1A k1
E, i errno ZHAH M . FEHAME-G b, winerror ZHRUSH W, I Hwinerror JRHARGAL
1.

strerror

BRVE RGP ML B A R 05 S - EXE POSIX V-5 1 C B % perror () AAFA{L, 7 Windows

Fi 2l FormatMessage () .

filename

filename2
MT 5 RGEBAAAE K Bltopen () Bos.unlink () KR, filename @& 45 KA T
4. ?ﬂ‘g?ﬁ&?ﬁﬁ\iﬁ%‘?? LSRRI R AL (Flillos . rename (), filename2 ¥ RAE4 RS
Y "

¥E 3.3 flRE M EnvironmentError, IOError, WindowsError, socket.error, select.error

5 mmap.error B HHB|OSError, Mgyl fEREIHA T2,

1E 3.4 BUEY: £1lename JRIEIAERHRAE 4 MBI R SCITS , AR 2 S P el 5 T 30 R G 1
PEATIIS Z SRR IEANEESIN T filename2 #4525 S AR -

exception OverflowError
MEARIBAMEER KB TCERIR T K XX RBECR A BE AL (T 5| KMemoryError
ALEFESR) o R TP R, AT RO Hh BRI EIF L 5% OverflowError, [AH
1E C i/ DX SO i R AL, REHOF RB A G4

exception RecursionError
I 5 R A HRuntimeError, ‘B £ 7E fif R 48t D & L8 o & R HIE E (S Wsys.
getrecursionlimit ()) B#%5] % .

3.5 Fiahae: FEZ mik A5 A Runt imeError,

exception ReferenceError
WS R weakref . proxy () BRI QIER S5 | FIR DTS T W5 ot B I v e
PERRES 1R . AR5 E 25 B S Mweak re £ L,

exception RuntimeError
2RI B — AV TR AT AR SE B R | A RIRRUME R — MR TS &2 T A4 )
TR

exception StopIteration
HI N E R next () Mliterator )__next () IFikFrGk, RRFRZEREAGE 4T —5i.
SRR A AR value, BAEMELSHIIERSHA S, B hNone.
2 —A~generator B coroutine FEGR IR, K5 & — P StopIteration SLH], PRER B IER 4 H
VESFE A value B2
U AR AR AN FL R B[R] 3 5| & T StopIteration, B X W NRunt imeError (Ff
ffstoplteration fRENFEH REIEED).
TE 3.3 CEHC: ISINT value @R HAR AR AR B BUN AR IR FHE Y DI E .

FE3S5 R 5| AT from _ future_ import generator_stop 5ZH RuntimeError %
e, %L PEP 479,
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15 3.7 BCE S BRI BT A AU 5 PEP 479 FEA il ds 51 AW stopTteration FiRIF P L

“HRuntimeError,

exception StopAsyncIteration

WA —~asynchronous iterator S5 __anext__ () FIERS| A AMEIEEREE,
3.5 Bl hE.

exception SyntaxError
LT AR TR B DRI RS | K. XA DARAEAE import 4T, XN EMHexec () Bleval () 1Y
A, SRR IR A SR A (AR EREL) B

FHEBI st r () R BRI E

filename

VRS BRI TE U 4 FR o
lineno

KRR SR TS . AT5 RN 1 FF- G XA 1T Lineno A 1,
offset

RARE RIS g . SSRGS T E DN FAF W of fset 2y 1,
text

B AT SR ACRS SOA
exception IndentationError
AR KR EIR R . X syntaxError B—P 1K,
exception TabError

LG 5 BT SRR A AN — B PR S | % . iXJ& IndentationError fj—ANF2,

exception SystemError
RS S BLN A 2, (EU DA DR B AR B B B T A RS | . KRERI(E—
K TAF A A7 (R NIRRT ) -

PR B 2405 I 0] g 525 VR BT FH Python fERERS BOAE & 5l i 90 N . 18 TA S 45 Python RS B MU A5
(sys.version; BEHATEAR A Python 2 TETFUGHT BT ED oK), BARMEHRIEE (55 BT REC{E)
DA AT B fi 2 2 B R RE T IS

exception SystemExit
R HEHsys.exit () RG] &. B4 K HBaseException i N EException PABIAREA 24 4b
W Exception PACIEEAMES . XAV SE EE A REH S ERER L E . S B AR w3,
| Python fFRERR SRR s ANSFTEEMIAREIGE B . MG kS 5% i8S sys. exit ()
BRI . WERAZAE R — AR, WE IR ARGR HIRSHY (S84 C i exit () B WRZMEN
NOjflyey MR ARSI A E; R HALZER (Blan7 4578 ) , ST BN S (E I 68 RS
.
Xfsys.exit () PR SBES R —A T 5 DVERE AT IH A BEFE 7 (try 1B finally 1A)),
I BLAEAS AR n] PATAT — BEBI AR T AN 0 ' 2R R4 il AU o SR 2 X i SE b 75 B BAR W (B ande
W os. fork () ZJaMF#FEd) WAfifos. _exit ().

code
g iR HPRASTH B R EE (BRIAH None.)
exception TypeError
AR B TR BN IE M B RIS IFR T [ e RIRIMER — DT, A KRR
DEPCAYTEN o
B R A P AR5, PAZRIAZ 100 B X R E AT B A 32 SRR Y 24 32 508 o ISRBEAXT
G AR E BV E R KRR AN A SE L, Ir 25 | A i 24 SR VoA Not Implement edError,
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B AS R LB R (BIINTEZR int WAMEAT List) WY B TypeError, (B ASHIIE IR
(BNt ANBERIEHIZ AMOEE) W)Y 24 S8 (valueError,

exception UnboundLocalError
27 bR RE T Y O SR A R R s AT SR, (H% O R 40 AT AT B R ] . R
%NameError E’\]#ﬁ*?%o

exception UnicodeError
24 %A= 5 Unicode A 51 4 i B AR S8 R N RE 45 | K2 o MR 2 Va lueError I—A 12K,
UnicodeError B —UHiAR M ek 4S5 R E1E. Bl err.object [err.start:err.end]
U R R R U R 8 TR A o

encoding

T R AR DRI 44 PR o
reason

T R e AR 2 5 DRI AT
object

2 A i 1 ] 2 ) R R 52
start

object FILHEIRHIFF I B RS .

end

object MILHEHRIAR R BRG] (RE).

exception UnicodeEncodeError

e R h & A 5 Unicode MRS IRISIFHEG K. IR H SR UnicodeError l—A12K.

exception UnicodeDecodeError

YTEARFE AR T %4 5 Unicode R BRINIFHEGI K . ILRF R UnicodeError l—T12K.

exception UnicodeTranslateError

TEREE AR P % 5 Unicode AH R ABR RN % . B2 UnicodeError B— 13K,

exception ValueError
2R A B BRI R B A IR R B EE A E AW S8, I B O R BE T SE RS 8 Y S5 1
W IndexError KRR 4G % .

exception ZeroDivisionError

YBEREEIRIZERE A SECBIRE K. KKIER— DT, BRI H R 8L,
T H AR A S Z BIAASHIARSS s M Python 3.3 JHR, EAT#REOSError 514 .
exception EnvironmentError
exception IOError

exception WindowsError

BRAE Windows 0] F .
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52.1 OS ®&

T REE NosError T3, BEATRHRYE RS RAINHE K.
exception BlockingIOError

B MERAES PR E N IEREN G (FINEET) B ERRE8E %, XRT errno

EAGAIN, EALREADY, ENOULDBLOCK fll EINPROGRESS,
T osError BAMEM:, BlockingIOError NG — 44N EN::

characters_written
— AR, FORTERHZERTC B AR A A MR A o B geh VO ZEmf i@k mT
e

exception ChildProcessError

BT HRE E A EAE R I 95| & . X}V T errno ECHILD.,

exception ConnectionError
ETER K R EL 2K

H T 2% FHBrokenPipeError, ConnectionAbortedError, ConnectionRefusedError
MlConnectionResetError,

exception BrokenPipeError
ConnectionError T2, HiXKEH AR IR XS E, SEKE AL XHNE ANERET
B 455 | % . X T errno EPIPE Hl ESHUTDOWN,

exception ConnectionAbortedError

ConnectionError W35, MigEssiubimd IEEuts] % . %WT errno ECONNABORTED.

exception ConnectionRefusedError

ConnectionError ¥, i giiimiE 4951 % . X F errno ECONNREFUSED,

exception ConnectionResetError

ConnectionError W T2, MIERGO i E BI85 % . XFWT errno ECONNRESET,

exception FileExistsError

4R 0 — N EAFAER SO R3] %o BT errno BEXTST.

exception FileNotFoundError
PRI SO H SNEAE RG] %o X T errno ENOENT,
exception InterruptedError
ARG PN S T RTIR5 | % . MY T errno EINTR,
AE 3.5 BUE I 24 RS A PEEAE S Wit , Python BI7ZES TR, BARZE S AR
KT HERE (RSN PEP 475) MiARS| &% InterruptedError,

exception IsADirectoryError

235 SR RF—A H S AT SCEEAE (Bltos . remove () F9%5| % . %W T errno EISDIR,

exception NotADirectoryError

RN — MR H SR RIAT H FRAE Blflos. 1istdir () W51 % XV T errno ENOTDIR,

exception PermissionError
MAERA JE B ARAEAUR A1 DT 1B PAT B AR R 5 | A —— Bl ke DSk RGEALUIR . b T

errno EACCES Hll EPERM,

exception ProcessLookupError

M E R TFAER R85 | % . X T errno ESRCH.

exception TimeoutError

B— D RGERER A RBIOB W E O N R85 %« X T errno ETIMEDOUT.,
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3.3 B IRE: N T A LT 0sError T,
S

PEP 3151 - E5 OS H1 10 5 #1251

5.3

4

- =1
=

IO REREE SRR WS 550 SO TR -
exception Warning
f el

exception UserWarning

AR B 7 A S A
exception DeprecationWarning

TSRt ) 2 BT HAt Python JFAC 1, I PASEAT -5 & F R AR S i B2
exception PendingDeprecationWarning

TR I TEARAK ST, 5 H B3R T AR AT S i 2R

XA, PR AR FTRERY 75 1 St B 5 RO BOR TN T L, T 244 i A R 53 DU 44

M DeprecationWarning,

exception SyntaxWarning

Sl RN PNIbE SEpibp- SN

exception RuntimeWarning

SR IEATIAT A DA A B2

exception FutureWarning
USRI A A 2 BT DA Python JIT 2 5 1 A s & PG MDA D -5 © 37 YA AT 90 8 4 1 ik
%,

exception ImportWarning
SHERLHETA A R] RE A B DA B A B

exception UnicodeWarning

5 Unicode #9845 19 FEE

exception BytesWarning
Sbytes flbytearray FH 56 HEE K 2

exception ResourceWarning

SRR A RS A . B S d E s 2
3.2 FihHhe
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5.4 FREBRXGH

N E SRR RGN

BaseException

+-—— SystemExit

+—— KeyboardInterrupt

+-— GeneratorExit

+-— Exception
+-— StopIlteration
+-— StopAsynclteration
+-— ArithmeticError
| +-— FloatingPointError
| +—-— OverflowError
| +-— ZeroDivisionError
+-— AssertionError
+-— AttributeError
+-— BufferError
+—— EOFError

+—-— ImportError

| +—-— ModuleNotFoundError
+—— LookupError

| +—— IndexError

| +-—— KeyError

+—-— MemoryError

+—— NameError

\ +-— UnboundLocalError
+-— OSError

| +-— BlockingIOError

+—— ChildProcessError

+-— ConnectionError

| +-— BrokenPipeError

| +-— ConnectionAbortedError
| +—— ConnectionRefusedError
| +—— ConnectionResetError

+-— FileExistsError
+-— FileNotFoundError

+-— InterruptedError
+-— IsADirectoryError
+-— NotADirectoryError
+-— PermissionError
+-— ProcessLookupError
+-— TimeoutError

\

\

\

\

\

\

\

\

\

\

\

\

\

\

+—— ReferenceError

+-— RuntimeError

| +—— NotImplementedError

| +-— RecursionError

+—-— SyntaxError

| +-— IndentationError

| +—— TabError

+—— SystemError

+-— TypeError

+-— ValueError

| +—— UnicodeError

\ +-— UnicodeDecodeError
\ +-— UnicodeEncodeError
\ +-— UnicodeTranslateError

[QR:323)
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+-— Warning
+—-— DeprecationWarning

+-— PendingDeprecationWarning
+-— RuntimeWarning

+-— SyntaxWarning

+-— UserWarning

+-— FutureWarning

+-— ImportWarning

+-— UnicodeWarning

+-— BytesWarning

+-— ResourceWarning
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CHAPTER O

AL ERAR S

AF ARG AL T2 B AT A A AL SOA AL B 55

TE— LG 2R IR 5 2 T id ) codecs Bt 5 SCARKE P BEAH % . EAMBIH S [ Python B A H3 22
I SCRY SR 72 R - st

6.1 string - HREFHFRIR/E

PARES:  Lib/string.py

0
AT )RR - str
FHR BT R

6.1.1 FHBEFEE

AR b S
string.ascii_letters

FXfrikascii_lowercase fllascii_uppercase HHaMIBHE. ZEAMKET1E S Xk,
string.ascii_lowercase

/NEFH 'abedefghijklmnopgrstuvwxyz' o REAMKBTIEE K, AokAdiE.
string.ascii_uppercase

KEF+#} ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' o {EAMMITIHF X, Ao kA s,
string.digits

FAFER 10123456789,
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string.hexdigits
PR '0123456789%abcdefABCDEF ',

string.octdigits
FAFER 101234567,

string.punctuation
HITE C DI B P g A AR AT 5 19 ASCIT A7 Pt U FAF e L #8868 () %+, —. /15 <=>2Q [\
171~

string.printable
M AT T BN S 19 ASCH FE45H I F/EE . X Bdigits, ascii_letters, punctuation
Mwhitespace B)EH.

string.whitespace

HIB R 22 TS 1 ASCIL AT AR o Hoh i st il AT, 1% dEATRIZ 1) 3l 4 -

6.1.2 BEXLFHFHRHENL

P A R R T AL (] PEP 3101 iR format () Jr ¥ iEF T 22 B fEAs Ak M g 17
string R Format ter BAVHRMA S NE format () J7EEARIR B SE PR G H & #IR B C R FAF
gL T R .
class string.Formatter
Formatter REGFINAF I E:
format (format_string, /, *args, **kwargs)
HEMW APL k. BEZ MR FFREMEE - HMEMXETSH. e 21PN
Hvformat () BIEERS.
15 3.7 UG A8 TR RSB R UR A2 H A4
vformat (format_string, args, kwargs)
I BRI R IIAT S B AR A AT . BT — DR ek &, T B A — A T0E LRk
TERSEL, MAZM *args #l **kwargs if{EHFF M Z D B SHOTEITORIREL.
viormat () SECR RS TR R MR P AT B AR e Bor) TAE. B2 AR SCng Ry J LA
BEAh, Formatter i LT —2 BAER T IR MAY Tk

pacrse (format_string)
fE*F 4 77 format_string F- 3% [B]— ™ i 0] 326 48 % 52 20 i T2 (literal_text, field_name, format_spec,
conversion), ExPiviormat () FARFFAFER iR ORI E B 0 B o

TCAH P M EAEAR S L RR — B SR — N e B, SR T SO (R ESE B
T Bt s B AEXFPREOL) . W literal_text Fj&— KB BIFAF . RS A BT B,
N field_name, format_spec F1 conversion {F{E¥:5 None.

get_field (field_name, args, kwargs)
Y55 field_name Y Nparse () (L3O B EME, RO BRI R R . &1 —4>TC
(obj, used_key) . BRIAASEE3ZAE PEP 3101 i SUEUA 455, B4 0[name]” 5% "label.title”, args
il kwargs 545 vormat () B—FE. IR [BMH used_key Sjget_value () W) key JEZ EAGMEIE
P

get_value (key, args, kwargs)
R E N FBAH. key ZHRENEBECATT R . WRZRAL, EIOR args PALESHHRSG]: W
RETHH, EFN kwargs TR BT SRS .
args IBS LW viormat () WMALESHINER, Wi kwargs XS 2P0 H K T SEE
Bjiig

ZNo
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M TREETFBAR, NN TFBATRKE DA X LR FEA Mt m MR
ElE (Sl p sl

e 2 0 Ok Uh, 5 B3R 38 U0name’ Rf 5 B Hoet_value () B Y key Z B(H 0.
TfEget_value () BTN ER getattr () REGR MG SEK name B

WERFETG SR BTN T —DAAERI, W5 % IndexError iKeyError,

check_unused_args (used_args, args, kwargs)
TEAL B SO AR SR TR . R B SRR A U AT R SR T | BT S R0
ety (BUGORMIBEZSH, TRHRFRRAHRSE) . ARBES vormat 1) args Tl kwargs 195 Ji] -
REHSBREA T DMRE X LTE S B k. MR R W check_unused_args () W&
GRS

format_£field (value, format_spec)

format_field () TR HNE 2RIEE format (). MZTER N Tk TRV EE

[

convert_f£field (value, conversion)
i 4R B KA Gk A parse () HEFHREIMICH) Kk (hoet_rield () FriRlEf)
fHo BRIARCA SCHES (str), 1 (repr) Fi’a’ (ascii) SFHEHE AL,

6.1.3 BXFHBRIFE

str.format () JiikMFormat ter FILEMEMME X FATHIEIE (BRI T rormatter Reid, H12m
PAE SCEATTA C BN AR ERiER ) o HRTERS UL TR ep I, ERCH R —L, 3F B
— RN FHEREREA

PP EAMESE S {(} FERN BT B AEER S Z W N EBIUS FRISCR , S A IME
AN i s ARARTS SR T SRR S AR S AT, ATAE E AR S ({and } )

Bl 5 B iEIA e

replacement_field = "{" [field name] ["!" conversion] [":" format_spec] "}"
field_name = arg_name ("." attribute_name | "[" element_index "]1")*
arg_name = [identifier | digit+]

attribute_name = identifier

element_index = digit+ | index_string

index_string = <any source character except "]"> +

conversion = "r" | "s" | "a"

format_spec <described in the next section>

FAARKIERIARTE RS E, BB SK T A —A field_name 35 & FEEXHE AT AL I BUE 6 745 Bl
AZN B EEBRTS . field_name 2 J5A5 W] 1ER) conversion FEB, 'Bi—ANERIE ' Il—A> format_spec, Ft
PA—NES T ATk DXEEEIE TR R E I A EBRAAE K.

TGS s XA EIRIE S —T7,

field_name 2% B PA— ML F BT arg_name $T3k . WHAECT, WESsH— M E S5, RN KEFE,
M E S —A a4 KETF S RS A B 8T arg_names 24 0, 1, 2, ... BYJPS1, EATA PAGSRAS
W (MR ) , 850, 1, 2, . BBy HEhiliA . W T arg_name NEMGIS31, BILICELER
ATAFER i f AR T I (B 4ER 110" B ' 21 "). arg_name Z 5] DAY PAE BRI RS | HUR
PEFRBA . ' oname' BRAWRBSK LM M getater () EFEMAJELE, M ' [index] ' JBAWRIKA MM
__getitem_ () PATERGIEK.

TE 3.1 BOEM: MBSO X Fstr. format () RIPAEHS, L '{} {}'.format(a, b) FiHT
'{0} {1}'.format (a, b).
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TE 3.4 BUE M A BB HAASF X T Format ter Bl DA W o
— BB B A AT R R

"First, thou shalt count to " # References first positional argument
Implicitly references the first positional.

=

"Bring me a
—argument
"From to " Same as "From {0} to {1}"

References keyword argument 'name'
'weight' attribute of first positional arg

First element of keyword argument 'players'.

"My quest is
"Weight in tons
"Units destroyed: "

HH I W H

i conversion F-BAEAS A 2 B AT AR HildL 4 . W%, MU E TAERMEA SR __format_ ()
VR GERL . (HI2, FEREBEIE LT St o i 2R ARG Ao — AT e, B s AR B ks ke o @t AE T
il __format__ () ZHPRHMESB N TFAFER, PTAGEH IE# kg L2 .

H B SRR A = A " s XMER B scr (), "o WM repr () M "ta' WiHMHascii ().
JUAMI:

"Harold's a clever " # Calls str() on the argument first
"Bring out the holy " # Calls repr() on the argument first
"More " # Calls ascii() on the argument first

format_spec “FE AL SN AT R BRI MRS SA , BAn-FBLTERE . X5 . ST, /N ST F B . R
FAPAE LW MG 800 formar_spec (773

REBNE ISR RIS AR A T, BARA I T —7.

Jormat_spec BT PATEH TR & IRER B 7 B X IR E MR 7 BOT BB WG TR . AR A
AR R, (AT AFERZHIHE . format_spec NEBH BT BLSAEMR L format_spec 745 Z i
TR DR RS S R (E A% 3

B X ) B R

BABERIRES

A" RS T AR T & R B AR, 1T SCRAME N AT 2 B (2 W AS X 5 45 02 7% A
f-strings), EfTH A DARCE L NER) format () BREL AR RIRE AL RIS TUHR AT DA B 47 SCANr 3 A% X
PR REA T

KEHN BRI AU S T AT, N K 2 U b e 1 e B 2 B B S
— R ZS RS AR PR A SRR E R st () MRS S . JEZSKE SRR i 2 B i g
AR A XL — e

format_spec [[filllalign] [sign] [#][0] [width] [grouping option] [.precision] [typel

fill = <any character>

align := "<" | ">" | nwm_mn | nmnAmn

s lgn = n + " | n_mn I n n

width = digit+

grouping_option = e

precision = digit+

type — "b" | "c" | "d" | "e" ‘ "E" | "f" ‘ "F" | "g" | "G" | "n" | "o" | "E

WARIRE T AR align 5, WA PAFEZ(ERTTE IN-— fill 55, BV LUMERE TR, WRA RSN ERA N
BREAF o AE MU PR P ESE f st r. format () JEmHE TEM TG S m{E C{7or ") 1Eh
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Fll FRER . B, TR B AT SR AT OAY . XA R S format () HEL
RIS REITIA B ST

I
n<! | BRI BRAE T A AN X R R Z BRI ERIAE) -

> | SR BAE AT S A5 (X R BT EEOAE) .

=" SRR EESCEAEA S (AR ) ZREAERT 2. X TRA 40000001207 JEAAT
EI7Bre MR FF IO B A AL 20°0 A T B S B, B A BRI fE .
R R N ESEINIEL

TR, BRIEE T RNTBOE, BN T BRI A ST E R R MAR, IAERX RS OLT, X
FrEIRBEA TS

sign IO BFRAG R, TARA R Z—:

‘o | &YX

| FORBRRE VA% T IE AR

-t | B B UN TR (REAT N ) .

space | Fn MAEIERCE BT A 250, FEBCEBIRS «

Y RIIRI DAL “BRARIER” B TR, BRI SEXIRTEZER N B o BEIRTAN A 7 S AR
EECRBIAR . FTRBEER, S b Rl 7S aEd e sy, eI 4 Ay A0 SIS A B
i) '0b', '00', or '0x" FHIZ. XTI EHREERE, BRESESHERE RS2/ NIV, B
FEHAH NG Ay o Gl RAA A /NG W IE LT, R 25 S A & M B INBUS A7 5. eAh, *
T v Al G B, REMEAS NG R PR LER.

v, SRR R GRS E N T A R AT . R TR KR B A FRAT, TEEOH 't R RIA,

TE 3.1 RCEM: I T v, ' I (S PEP 378),

" BRI R IR IR R R R R R A A R RIAE A T AT, X TR R b,
Yo', "x" A XY, FREE 4 DNEUIAEA AT RIZ . R A IR SR S S i R S B R

AE 3.6 BRE N N T ' T (B S PEP 515),

width J2&— 5 /N T B T8 FE ) T R, RIS . A PR A AR L AT . AR R TR, W
B RERE B A A

DR AG H X T, AE width FEHTIN-—2 (1 0") FEAR M RB S HEANIE S ERET . X
MM TRE fill F58 0" H alignment 2581y 1=,

precision s&— N1 3EHECT:, FRXTPA £ and "FOASBITE S B/ NEUS S R 2 AN B, B
FXFTFLA "o 86 B IF S BUE B A NS HT G S R 2 DA . T AR, BN

R TFBR/ N A2 2 2 DAk A T BN AT T REUE WA e precision .
B, type HiE TR RN
AR AT RN AR

's' | PR TR AOASEAY, DA .
None | # 's' —Ff,

AR RO N R AR

6.1. string-—- HHFHEIEE 97


https://www.python.org/dev/peps/pep-0378
https://www.python.org/dev/peps/pep-0515

The Python Library Reference, 4% 3.8.13

' | RIS R DA 2 SRR

‘o' | . AT BN B R A AE Y. unicode SEAF .

rdt | R F DA 10 SRR

vo' | NHERIAS . DA 8 S REEE B .

'x' | PNEERIASEC. F A 16 IR R, BT/ ERER R 9 DL ERIEY .

"X SRR DA 16 N EEELT, RS EREEER 9 DA RS .

'n' | HEFE. X5 A ML, AEZAATETE S 240 DO R A 4 R ) e
Fo

None | £ 'd" A,

T LR RN R S, BB n] DA 8 937 R R BORAR L (B T 'n' Al None). 43X FEART,
SAEM A Z T f1oat () FHEEEUE AT S EL.

float flDecimal {HM ] i FnATAG:

1

te' | BREETHEGE. XTNAERRE o, B S AR RR e B R B PE R BT
BRI . REBAE/NIUS 2800, ZJEA e in, Bite + 1 MEREL. WEARTEE
K, WXt rloac RE/INUSZ G 6 iASRE, TXtDecimal WIERITA REAL. N
FANBUS 2 JE AR, WM o gl &, BRAEBEF T # 1R,

"B BREIEGE. 5 e ML, AFEZAAFETEM KRS FRE B0 AT

V| ERIHEGE. RN ERRE o, RS S A NEUS 2 SR A o DE/INVER
WA WRSGERE, Wkt rloat RA/NUSZ )G 6 kR, MXfDecimal WH
KE LS SR A REOIRERE . S/ INEUS 2 RSB B, MI/NEOS ik 25, Bk
B T # 2,

"FU ESERR. 5 E AL, (HER nan # NAN HRF inf #6508 INF,

g | WHRE. XTAEREr >= 1, XERBES AT p MERENL, FREERDAE S
IR T R T Ul BARBe T IR RN KSR 0 SRS TR EE 1.
VERA LGN R . R R B e AU E p-1 IR 1k iy 45 5 B F8 50
exp. MAMHE m <= exp < p, HfmPL -4 FIRFHAEM A -6 FonDecimal fH, %
AR RA £ AR p-1-exp #EATHE Mk . HNIAGTE, 1ZBCFERHE F Fon 2l
‘e FIKEEE p-1 EATAE L. FEBAMBEOLR, B M REIFE R R ILE L KB,
WA NS 2 JG A R FEEENNBUS i, BRAIEMEH T "+ .

ARG ENGE, X float RA 6 MERMBNINNEIE . X T Decimal, F5HRIRLS
W B A R B0 ST AERHME/INT 1e—6 AU DA Rt/ N RN I AAE R T 1 894K
(RS AR AT REE, FE AR OL W2 R i g

IEATESY, B nan 250 &4 N inf, —inf, 0, -0 Al nan, JoitHks LA

JE o
"G EALR ROIT Tgt, ARIZAATET MEEARE KIS TET . JE55 5 NaN

2R AR
o . 5 o ML R T A B A K B e AR G R AT
.

'S A REEE TP 100 R E A () A8, SR — AN E 2

Nonel XfF rloat KULiXFEMIT 'g', ARZAAFET A6 H & S RnmER, NMUSZERE
D EIR—AL. BT RS S KB R LIRS R 45 2 B (E .

X Decimal RULXA YT 'g' B "G, HAARRHLT 4R decimal | () context.
capitals {H.

SRR @R st o () [ PEEE R FHAAS A0 P I R h R 1
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- E w7 L)

ARG str. format () HIRIIARBIA KSR & Hbm L.

ZIBFEERZHER T S5IHAR & #2002, F@m T {3y Al - SRt &0 Bilan, , '%03.2£" ATRARY
WEH '{:03.28} ",

RS ATERIE SCRPBS AN [0, REAEDA /R Bt B o

VAR S 3

>>> '"/0}, {1}, {2}" . format('a', 'b', 'c'")

'a, b, c'

>>> '/}, ()}, {}" . format ('a', 'b', 'c") # 3.1+ only

'a, b, ¢’

>>> '/2), {1}, {0} format('a', 'b', 'c')

'c, b, a'

>>> '"/2), {1}, {0}".format (*'abc'") # unpacking argument sequence

'c, b, a'

>>> '"[0}{1}{0}".format ('abra', 'cad'") # arguments' indices can be repeated
'abracadabra'

HAFRVTR S4LC

>>> 'Coordinates: {latitude}, {longitude}'.format (latitude='37.24N"', longitude='-115.
—81W")

'Coordinates: 37.24N, -115.81W'

>>> coord = {'latitude': '37.24N', 'longitude': '-115.81W'}

>>> 'Coordinates: {latitude}, {longitude}'.format (**coord)

'Coordinates: 37.24N, -115.81W'

VIS E JE

>>> ¢ = 3-5j
>>> ('The complex number {0} is formed from the real part {0.real}
'and the imaginary part {0.imag}."').format (c)
'The complex number (3-57j) is formed from the real part 3.0 and the imaginary part -5.
;)0 . '
>>> class Point:
def _ _init__ (self, x, y):
self.x, self.y = x, y
def _ str_ (self):
return 'Point ({self.x}, {self.y})'.format (self=self)

>>> str(Point (4, 2))
'Point (4, 2)'

ViR SA i
>>> coord = (3, 5)
>>> 'X: {0[0]}; Y: {0[1]}".format (coord)

'X: 3; Y: 5

B 25 S

>>> "repr () shows quotes: {/r}; str() doesn't: {!/s}".format ('testl', 'test2')
"repr () shows quotes: 'testl'; str() doesn't: test2"

XFFFSCAR LA B A 7 TE
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>>> ' {:<30}" . format ('left aligned')
'left aligned !

>>> '/:>30}"' . format ('right aligned"')
! right aligned'

>>> '/[:730}" . format ('centered")

! centered !

>>> '{:#730}"' . format ('centered") # use '*' as a fill char
'***********Centered***********'

Bift s+ f, s-f Ml s £ DAKIEEIERS

>>> "/:4f); {:+f}" format (3.14, -3.14) # show it always
'+3.140000; -3.140000"

>>> "/ f}; {: £} . format(3.14, -3.14) # show a space for positive numbers
' 3.140000; -3.140000"
>>> '"/[:-f); {:-f})" . format (3.14, -3.14) # show only the minus -- same as '{:f}; {:f}"'

'3.140000; -3.140000"

B ox Tl S0 DA BB A [ (7 i A4

>>> # format also supports binary numbers

>>> "int: {0:d}; hex: {0:x}; oct: {0:0}; bin: {0:b}".format (42)
'int: 42; hex: 2a; oct: 52; bin: 101010°

>>> # with 0x, 0o, or 0b as prefix:

>>> "int: {0:d}; hex: {0:#x}; oct: {0:#0}; bin: {0:#b}".format (42)
'int: 42; hex: 0x2a; oct: 0052; bin: 0b101010"

MEHZ S TR B

>>> '/, )" . format (1234567890)
'1,234,567,890"

PR T

>>> points = 19

>>> total = 22

>>> 'Correct answers: {:.2%}'.format (points/total)
'Correct answers: 86.36%"

(o PR A R 2 e S A

>>> import datetime

>>> d = datetime.datetime (2010, 7, 4, 12, 15, 58)
>>> '"{:%Y-%Sm-%d SH:%M:%S}'.format (d)

'2010-07-04 12:15:58"

RES RS IR

>>> for align, text in zip('<">', ['left', 'center', 'right']):
'"{0:{fill}{align}l6}"'.format (text, fill=align, align=align)

'left<<<<<<<<<<!

'ANAANcenter AT

'>>>>>>>>>>>right’

>>>

>>> octets = [192, 168, 0, 1]

>>> " [ 02X} 02X} { 02X} {:02X]}" . format (*octets)

[@iEE3)
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(£ LT
'COAB80001"
>>> int(_, 106)
3232235521
>>>

>>> width = 5
>>> for num in range(5,12):
for base in 'dXob':

print ('{0: }'.format (num, base=base, width=width), end='" ")
print ()
5 5 5 101
6 6 6 110
7 7 7 111
8 8 10 1000
9 9 11 1001
10 A 12 1010
11 B 13 1011

6.1.4 BT

BT H PEIL T i PEP 292 Jrfii i i 5 fa (3 19 A7 ep B 07 Ko B PR Ep 1 — A 2 B B SOARE b
6 (18n), HMAEBLIASET , ST FRATEIA AN D B GCEAT SO R I A LU ) Python (8 HCA A B 747 R A% 504k
THRENIFE . VT HAR P AT LASEEL 1180 YRR — Bl 25 fuflilén 41,

PR FAFER SRR T S R, R DA AL

© 8 WENFFS BB RN S,

* Sidentifier JE ¥ HOFF, BRILE — &K "identifier" WBLGEE. FEBIATE LR,
"identifier" PRl MAEE ASCH FHET (B FRIL) HBRWFERFS, RRHKNG, AT
RILE ASCI FHH 3k o FE $ FAFZ IS — N EHEAR AR AR R R I 5O 445

* ${identifier} T sidentifier. M4 5{fF J5 BIRE A R E SRR 5 AT — 4 AR s
PFEAFT B, Bl "${noun}ification",

E?’?@% B’J,ﬁ\ﬁﬂﬁﬁﬁ IJI_L[ $ 4%‘@@&%]72ValueErroro
string FEHRAL TSP BN Template 38, Template 5 NI E:

class string.Template (femplate)
GG AHEZ— SR I 775
substitute (mapping={}, /, **kwds)
PR , IR — DT FAFHR o mapping AR T MR, Horh i SR DE AT ) o (24
o F AR ] AR — LR TSR, HP iy BRI R 5 64 o 4[R2 Hh mapping Fl kwds F
HAFAEESE W, WA kwds T 5 A5 A5G

safe_substitute (mapping={}, /, **kwds)
R Fsubstitute (), ANEZARUPAH & OLFFKRIE mapping F kwds 3£ 3], A2 5]
KReyError s, MR ER G AT MBSO 2R E 4 R P AT R . ) — S substitute ()
M2 AT E A DU LR § KEfR] Bk [o] § 1A JE5] A valueError,
BEITIEREN e, P BRI T RE A A HoAth e, (HVE R sl [l v] Y B A H A 2
5k —NFE. MA—FHKR, safe_substitute () HWAJRBMRARZA L4224, R ERHERER
2 AT AR B, BN S 2RI BT AR BT 5 BN 2 A% Python ARIRATHY
(DS

Template WSEHIBERME—A A Elim k-
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template
XA R AR template ZRAENIIXTR . — BRI, IRAMIZBECE, (HHFAGREHZR A
BEVTI o

AR S iy i AL ) 75 81 -

>>> from string import Template

>>> s = Template ('Swho likes S$Swhat')

>>> s.substitute (who="'tim', what='kung pao')
'tim likes kung pao'

>>> d = dict (who="'tim")

>>> Template ('Give $who $100') .substitute (d)
Traceback (most recent call last):

ValueError: Invalid placeholder in string: line 1, col 11
>>> Template ('Swho likes Swhat') .substitute (d)
Traceback (most recent call last):

KeyError: 'what'
>>> Template ('Swho likes Swhat') .safe_substitute (d)
'tim likes S$Swhat'

BEBT L ARATDAIRAE Template B2 B E S MATIETR . 20 FAT, BN TR 747 55 (R4~ I
Fiko NILHRY, AR AR EGX LR

o delimiter -- 3% J2& Fl K2 SN AT B A B 4 AT B A7 R THAE . BRIAMEN S RS R Ik
WFeaksX, A HSEBURAE BRI XT L E AR re . escape () o IMBHRBARABEAERN @2 5k Ar
AT BRAT (B ANAET- 28 2 44 25 [0) b 0L AN [ R 40 B A ) o

o idpattern -- X & ] R R A WAL TE S 0 5 OLAF AU IE N Rk . BOAE S IE W R R S (2
a:[_a-z][_a-z0-91%). QIRAH T &M H H braceidpattern “fj None N AR X 116575 A+ 417
TEFE S 5L

Wfig: o TERIARY flags A re . IGNORECASE, #i3{ [a-z] AJPAPCECAE L) ASCIL 34, PRI A17E
X LT T RS a.

1 3.7 UEEL: braceidpattern W] K 7E SRS 5 P ESFISMNHHERT IX 73 B A

* braceidpattern -- WLIETEIRML T idpattern {H72 AR AR (1 5 ALAFIIREC. BRIAE None FWREE ]
B idpattern (AIXEAETE S EBFISMBA AR ROB0 . MR MR T, R VAR LSS S HIA
AR5 1 o DA E SO R K
3.7 BRI HE.

o flags -- B+ AE 4 3 F T 1R 0 4 N 25 ) OE D) 2 0k SR Y B9 0 ) ek U bR, BRIAMECR re.
IGNORECASE, iE VLR re.VERBOSE i 2 & ¥ AiErR, Bt H & LW idpattern W70 846 TE4N 1
kX4 E.

3.2 BRI HE.

PR 5 —Fpikait, ARn] LA BRI L pattern HeFR LA IE M FGR A WIRARIAEML, P EAH N —
AN EA A A ARG IE KA 4 X LRI W T B S 25 BRI, DASTCRGE SRR -

* escaped - X NHVCHAEE P, AEBOABCHRD 5.

* named -- XAV AETE S0 HAATAPR: AR 2SS iR h iy 7 B AT -

* braced -- XAHICECH A IG5 1 G OATA PR BN 26 SR T i 4 R AT B ARG

o invalid -- XA VCFATAT AL/ AT GRE A IRAT) , HF BB 24 B IR R AR .
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6.1.5 FHBhF %Y

string.capwords (s, sep=None)
fiflstr.split () S8R, fifllstr.capitalize () FFRTEFARFIEX, Efllstcr.
Join () MREGHYERFIETHE . MR AT —DSL sep BAEMEECN None, MIELER) S P2
PR BA ST HIFRAUR B 2 TR QWA ER, 50 sep ST ARAR 2> FIPEE FF] .

6.2 re - IENMFTEXIRE

JEACRS: Lib/re.py

RXAMELERFE L 75 Perl 15 2 IR 28 VT Bl -

BEARPHE R 1 AR IE AT A Unicode “PATH (str) , alPAE 8 7 47H3 (bytes). {H)&, Unicode P4
Hi5 8 AP ATHANAEIR AL b2l VRARE Dy B A PLAE Unicode “FATHY , 2R MLl
MPATRARAERS BT H 0 SR A 2T 5 i ] BRI R A AR ) e — L

TENZRR A AL ERF '\ ) RFRFERIE B RV R R AR S | B TRRRR & . X
5 Python [ “F4F 58 S TRME HOWRE [R] 245 TAH R B 0 R = 2R vhss s Bilan, BEDCRE—AN SO mfE,
FATREL IS B NN\ SRAVE AR RO IE R 2 \\, A SRR 8 Python F4%F
R TAE T A 3 \\ . T BB R, 7F Python fi8 45 5 5 T 88 ) B SO bR S A A4 JE i
LR, AR ST A Deprecationarning FAER KM N SyntaxError, AT N BEIEXTT1E W32
IR AR VA BINFE LR RS KA .

RPN T IE MR A A A Python B R G FAF R FRYE TR "o BT R mEY, =
BHTRBAUT AR BUE o \n" ForfLs '\ A1 0’ AR, T m\a" MR s
AT FEAFE . BEEUFE Python AR A B A0 2 T A X PR LA EAF FR R n ok R o

2 A3 1 U FER AR A O R BN O ¥k, FE 4 18 B Ak AL XS EUE — MR, ANFRE G
B ANIENTS, (BT itk S50

S
S5 =B regex , HRAL T SARMEE re BRI APL 3 11, [AIHAHRAE TSN B REAITE 4TI Y Unicode 57

Fre

6.2.1 EEMRERX1BE

—MENFIA (B RE) $87E 75852 LR AR R BEH A 1K) o6 B0 DAL EARAS A2 54T S 2 R IR Gy
SERYIENZRAPCRE (80— IENRIA AR R LR R — A, XA SA S SO ) .

IEM R TT ABEEE ;. a2k A il BERRIEMIFRIA, B4 AB R IEMFRXA. d@H, WRFRFS p ILHE A
FHI— P g UL B, I8 4 pq RTPAVLHC AB. FrAE A 503 B WS RIUSEHARIE, A Ml B AFAE R 461
W mAATIN . A, S22k n] MR 2 Z) i X L i) ] B 2ok Uy i . 1 Mo 22 TR k=X
FEHSCEL, 2% the Friedl book [Frie09] , B HA S 1Rgs 1 B 558

DA R R IE M FA MR M BB, BRI EAINOR, 5% regex-howto,

TE ek T DAL A el o P TR . KRBT, Wl A, v, B 00, AR IE
MR . CATICE H 5. AT APEETAF, B0l Llast IUIRS AR ' 1ast'. (FEX— RO
sb, T this special style Ayt IENEAR, WM AWE S, BICRMNFHEA ' in
single quotes', H7|EHat.)

FESRE, W B O, BT, R T AR S E S S, AT S
MR AR
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RGBT (5, +, 2, {m, n}, ) NREEERE . XEERG TIESAERER 2 B, FIHALSEE B 145 =
KL e BN —ANZEEERE, aAMEHES. n, £xX (2:a{6) * LA 64 'a' FRELE
TERIRE

IR A

- OR) FEBGAR S, PEECER T AT AT IR E THARZEDOTALL | BN ILE AL IG BT A AT R A%
A (FEAFFS) ICECFEAF SRR, I HAEMuL 110 INE Bl Vel T e B e .

$ DLECFATAR R ECEAE AT RRYIRATA R A — 74T, fEMULTILINE R 4 Ve FLHATAT 2 Bl Y SCA
foo PLfit’foo’ #l'foobar’, {HIFN|FEIAT foos HILHfoo’. TEAMAYE, 7F 'fool\nfoo2\n' HI#ZR
foo.$, MH LA foo2’, HAEMULTILINE iz R A PAERLE] fool’;s 7E ' foo\n' H#EZER $ &4 E|IHA
(Z51%) DCfic: —NEATREZ R, — NMEFRHERIR R,

* e R AR CPCEE 0 BME R ER, REZHILEFAH. ab* KPLR 'a', 'ab', #¥ 'a' J5H
BREEALEAS "o

+ NPT 1 AL ERER . ab+s RPLE 'a JSIHEREE 1 A ERMEREAD "o, EAXITE

'a'o

2 WPE R E L ILAL 0 ) 1 R E . ab? AVLE 'a’ 5 'ab'.

*2,42,22 'R f e BIATEE RAR BEATEFR TR BEZ I UTHL . A IHEH AT X
AT M WERIENEL <. +> HEIEE '<a> b <c>', BRHASULEENFIE, MAUE '<a>'. 7B
WFFZ G m 2 FHERER DA E R4E T X F dfn: o Ty AT IC L : R AR &Pk et . fiff
FIEMR <. * 2> RESAUANPERL '<a>"' .

{m} XHZ IR IEN A EVCH m NEE; DT m Wil eS SR R . i, a{6} BIEEL 64 ra,
HEAREER 5 1.

{m,n} XTIENHEAT m 2] n WICHD, 7 m fln ZAHBUSEZL . A, a{3,5 FICEL3 ] 54> 'a'. Zm
m BN E RN 0, Z0& n $8E FRCNTRRIR . el a{4, b ¥FICHL 'aaaab’ mi# 1000 4~ 'a' B
BE—A "o, {HRHREVLHED 'acab'. LS ANEEAMS, 705 W ICIEHE MIE I 1% Z A1 5t

{m, n}? Hi—MBWHAFRIEREREE, R EDHFRFRE. i, X+ 'aaaaaa’, a{3,5} ILHL 5
A~ rat, T a{3,5r? HICEL 34~ 'a'.

\ B SURRIRFAY (FRVRRDERE '+, o, sl s Hfh ), s 3o — ks Rk s 2 et rihie .
WERAREA M FEIAE TR (o raw' ) SRFEBFHERX, 40 Python W H SURHLAE MEE T4 40
RFE P AR, Python AT a8 IR 5, BT FIFESF A Gt BIAEFAAFEE . A0SR Python 1] DAIH AIXAS
5, IBARFBHIEEN X EE IR . XK FEER RN, BroAm B, A SRR ES, I
B R AR AT

[1 HTRR—NERFES. E—IEGT:

o FAFRIDAMMMANH, AN [amk] PEAD 'at, 'm', BE 'k,

o WAEIRFAIIEME, Wl - B FAERE.  [a-z] FFUEEATAT] /NG ASCH F45F,
[0-5] [0-9] RFVEECA 00 F| 59 WIPIELT:, [0-9A-Fa—-£] RFUCEATAT /SR s -
AT TH L (Bt [a\-2z]) BEEWMEEEMNEERRE (W [-a) 5 [a-]), BHHFERYE

WERF -

o BERTFAAEEAT, RETIEIRS L. W [ (+%) 1 RAVTER LA SCEFRF (1, T+, e,
or')',

o TFAFN \w B \s (MR E ) FEEGNTTAEZ, B PAVLE R FAFHASCIT B{# LOCALE
PP TE

« RAESEATEIH N AT DAL TR AT IR, IRIEA BT ~ , FFA FAESE A AN
FEALLBIR, WA (5] HIRIATR, BT 151, (] HIRFEFE, BT~
R ALESE AL, WA X
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o TERGWEILHE—AFAF 11, AWM, EAMEEZan EREHT, EAMEERaEs
B0 e, [OINT{H A 110 [{}] &R PALEHES .

* Unicode Technical Standard #18 B[ B HE A FIE A LR BBFE AR RIS . X FF 2003815,
JRCAR T Bk AN AR, —AFutureWarning YA 2 LW LEME raise, W& PATILF
oL, E£AH U G, SEEAUE FIFERFI "=, tea, T~ R Tl
BB SRR L.

e 3.7 U AR — PR R I TE SER R DML WI, —DNFuturearning & raise

| A|B, AFIBA[PARATEIE N ZaA, Bl —ANENERR, VTR A 803 BATEANIENZE AR AT 1
W, BEALAFEAS (WFA) WEEH. B EFREREE, 1 2R A 22 84 3517
VCHD . 24— ARERTE R TCHENE, XA SO, B2, —H A JTERUSS), B SN FE T IS,
BB AR A4 — A UCHL . SO UL, 1 BERFAOAN SR . WURBEDCEL ' A, O\, B
EMESEFER, i (1]

(...) (HE), WEFESHEEIENEESX, AR BAEHITEMSE R . SRS, HEmNEnT A
BAREL, HRTLATEZ JG H \number ¥ P HHEA TR UCED, 2 )G dEfr iRl pind . BEUCE 74T ' (" 5
LN CE N, EITEESEFEMESE: 1, D],

() ERAYREMCE (—A 2 BB OIFTEE ). 2 FERE D TARE T ER AT
ARERTETE . R A ARG B A A (2P<name>. . .) EMERIBISN. PAT I H B SRR
I,

(?ailmsux) ('a','i','L','m','s", "u', 'x"' PP L) XNHGICH— NS FAH XA
XPIE N RGBS P MR re . A (LUCHE ASCIL“E4), re. I (BB K/NG), re. L (IEFHM), re. M (£
i), re. s (4 dot PR AHPE4F), re. U (Unicode PLAL), and re. x JUKAE) . GXEEARICTE LN
7 W) AR AR X AR D S R IE MR, X ERAEH, %k TH#Ere. compile ()
WL flag Z50. FMCWARTER B FAF R B (L8R

() IENEES A ARMIRACAS . PERCTESS S W R IE MR, HiR - 4T LR TP A7 H R AefEdhdT
DUE 5 B B e 2 2 SRR e |

(?ailmsux-imsx:--) ('a', 'i', 'L', 'm', 's", 'u', 'x' PP 0 KF LA, Z)GPEIRM - fEG T
BREE i, mt, st Tk B 2 ) XA R Y H o R BB R TR AR
itre. A (HILHL ASCID), re. I (BBK/ING), re. L (EF WD), re. M (£17), re. s (R ILELITE F49),
re .U (Unicode JEfiY), and re.x (JUEARRK) . (FRicfiiRFE 23 m 2 )

'a', 'L' and "u' fENNEARCRMEHDTR, BIAVENTRRESS A&, siEIREE ' . Sfbi]d
F A BAE N B AL, BB S TS AN, £ Unicode i, (2a:...) YA R
VCEC ASCIL, (?u:...) HJ#ely Unicode PURE (BRIN). 7E byte FExlH (2L: .. L) PIHCHIES M,
(?a:...) YK HPCE ASCI (BHA). XA X B A &N ITHS, 55 MY PEE R Z 50
3.6 R EE.
AE 3.7 MUES: 445 rar, "L F tut [FERER DARITE— N A

(?P<name>-) (MAULA) HKMUEMLLA, (B2 VCH R 7B 4IE SRRl 1t 2 IR name SE3REUY . 21
B WFRAR Python ARiR4F, HHAEMNAEG4 HEEH— BN FEERE X, HfgE —%. —4
AR N TFAE, XA EEA i mE .
A HA T DAE=F E R SR 5. iR (2P<quote>['"]) . *? (?P=quote) (i,
VLR B | S5l WS | S FE K 1 74 e -
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5|4 & "quote” Y ET X 5| HAE
FEIENH BN

* (?P=quote) (WI/R)
e \1

AL PRPCRCR 52 m

e m.group ('quote"')
e m.end ('quote') (%)

i3] re.sub () HKY repl ZH0T . \g<quote>

e \g<1>
. \j_

(?P=name) S5 —A 4G EICHCHTEARA Y name iy 414 DRG] Ef [RIRR A 7 ER
(4-) R BN RSP

<) POREE - BINE, (BRIFATHE AN . XY lookahead assertion, AN, Isaac (?=Asimov)
VLHE 'Isaac ' HATEJGHZ 'Asimov' HIHHME.

(21-) PUED - AEFEIEDL . XY negative lookahead assertion (BIARELZ ). AL, Isaac (? !Asimov)
HAEGH ~&2 "Asimov' WHIMEAVLHE. 'Isaac ' &

(?<=-) VUERERFERI ML EIAE, BREIEIEE - N AR 45 E. X 0:dfn:positive lookbehind assertion
(IERJEMWE) . (2<=abc)def XFE 'abedef ' HHRE|—AILEL, B NERXMAEEE 3 MFEFHR
HREUE IR, AEW AL AR E KT, BEHE abe 8 alb 2 AR, HE a* fil
a{3,4} AA[PA. DA positive lookbehind assertions JFEHIREZ, U1 (?<=abc)def , HAEM a JF
BEER, MEMdERER. RTEMEEMHscarch () WAL, MAEmatch () REL:

(?

>>> import re

>>> m = re.search (' (?<=abc)def', 'abcdef')
>>> m.group (0)
'def'

XA TR ZR AR BB JE 4T Y B -

>>> m = re.search(r' (?<=-)\wt+', 'spam-egg')
>>> m.group (0)
legql

TE 3.5 MO AShnE KA G5 SCRF .

(?<!-) PUERMEIMEZEIAE ... . XA negative lookbehind assertion (JGHLWTIEEEE) . RLIE
MG, Oa Rt 2 E K1 . i negative lookbehind assertion F 44 AL AT DAM “F44F 5
BRIFIRI A BT VLD .

(? (id/name) yes—pattern|no-pattern) UIHR45EH) id 5{ name 1715, 22 VLHE yes—pattern
, R VCAL no-pattern, no-pattern A3k, WAIDAREZMS. AT, (<) 2 (\w+@\w+(2:\.
\w+) +) (2 (1)>1]%) B— email F£zLPCEE, VLA '<user@host.com>"' B{ 'user@host.com' ,
{HARLPURE '<userfhost.com' , HHARSPUHEE 'userfhost .com>",

P\ RSP AP AL R IR P SIAE LA N A o QSR A AN 2 ASCIL A B # ASCIL 4, AR AN

FERCRFILACSS A 74T Han, NS TLRSFAs ' s

\number PLEEFRENI G GRS R—AEE, AEM 1 FFHESS . LA (. +) \1ITHE 'the the'
B 155 55", (AASILAL 'thethe' (ERAGFHAIZM) . XARFIRF S HE M T ILRCHTE 99 4~
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Ao QR number EE—NUALZ 0, B number 2 =AN\BEHIEL, ERASWHEERL NG, 10
e /NHERI RO AE O A0 ) TRHEA N, AR SRR R 77T
\& HCE P AR R IT AR -

\b VLRI EAFE, H AR IR e 45 R RO e . — DN O B A s . R, % \b
FE SR \w FIN\W FERFZ 0], 803 \w FIEFFER IR a/as B i, BEHE r ' \bfoo\b" L 'foo',
"foo.', ' (foo) ', 'bar foo baz' HAPLH 'foobar' B(#FH 'foo3',

PRIANE OL T, Unicode “EHEFIESE 2 HE Unicode A0 (I 1Y, HZ AT A ASCIT ARic k. 4
R LOCALE FRiCHER B S, TR H A S H Y HiE S KR B EN, \b FREBHBFH, ES
Python P4 52 SCARFEZ

\B VLElZ 2455, H REETER L& 4. BAE r'py\B' L 'python', 'py3", 'py2', (HA
ILHE 'py', 'py. ', & "py!". \B & \b BHdE, FrbA Unicode #2112 o Unicode 7, i
R RIKA ), BARRI DA ASCTI T FRikelAs . QiR A T LocALE ARk, WA A 4 BIHES
D5
\d
%1-F Unicode (str) FEX:  PCELAEf] Unicode i Hil%L (3,2 7€ Unicode “F4F H 5% [Nd] W FAF) . X
WHET 10-9] , FREZHMAETFFRF. WREE TASCIT fidk, #UHPCE [0-9] .
1 8 i (bytes) #E3X:  VCECATA]+dEH%, #hd (0-97.
\D VCEAEATIET R F A FEAT . B \d Bk, R BEE TASCIT bRk, WiMM4T [70-9] .
\s
%fT- Unicode (str) #£X:  PEFECAT A Unicode 28 HFAF (235 [ \t\n\r\f\v] , G REZHMFFF,
FC NS [R]85 HERRORE I 240 58 B AR A T2 ) o ARASCT T B BEE:, WEHRUCES [ \t\n\r\£f\v] ,
T 8 i (bytes) ¥EA:  PLEL ASCI HF Y2 4T, B2 [ \t\n\r\f\v] ,
\S PLEAEMIEDS HFAF. i \s Bk, WEREE TAsSCIT bR, WS [~ \t\n\r\f\v] .
\w

%tT- Unicode (str) $£:X:  PCHC Unicode JRiE AT, L& T 0] DARY BGIRIVE 10 26 JCH 24, HALFEEL
FRTRL . MREE TASCIT frd, ¥MHRICH [a-zA-20-9_] .

X T 8 4 (bytes) FER: Vi ASCI P47 H IR RIF A N I 4R, Wilie (a-zA-20-9_] o WRKE
T LOCALE #RiC, WVCHC 24 A h 7 DA R M A T A 26

\W VU R BRR PAF ) 4. X5 \w IEMI . WREH TASCIT bR, XS M T [~a-zA-20-9_1. W
WA T LoCALE AR, T4 DEFE 24 wif sk A BE AR R R AR N R I 745 .

\z HPUEFERFE R
2 4y Python FARIERL ST AF Al 1F W b XA M 0 HF . -

\a \b \f \n
\N \r \t \u
\U \v \x AR

(HER \b BN THR MRS, € RIETREANERBR, i (\b] o)

"\u', AU R AN B S8 I AE Unicode B HRTRER A 7E bytes U ENTS REEE R RN ASCI
T SUPIIRBEAER RN, SPCUAER DR A HE.

INHERVEE SRS — AL AR E AR 0, 88 A = A \IERIBAL, A8 AR B\l S
HARRGOL, SBEIERATIN . X, NUEflFE e =Mk

15 3.3 U EC 3y \ur Fl U B SURA
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£ 3.6 UCE R f '\ RS ASCIL P AL AR HIEE LR i 12
£ 3.8 A HC: ININT " \N{name } ' # 73], SETFAFHFHES—F, EF T 4 Unicode F4F (Bil4N

"\N{EM DASH}'"),

6.2.2 HRAR
BEE CTIUA AL, wa, F—A5h. ALk BUR g i 5 i IE M SRR R I ER R A (T —2ukf
M) o HERHER IV, BRKIERFIENFRAR g, 2 FTEETHAE.
£ 3.6 U HC: An B BIE R RegexFlag KIYLH], X NHKikenum. IntFlag B TH,
re.compile (pattern, flags=0)
P IE N Feh R g 13— A B0 ik Kb 2 (IEIXER) , aTAFIERS, @ik x5 m oy
Vimatch (), search () PAMEAIIT AR
iz/l\%(iijiﬁﬂﬁﬁ)ﬂyﬂw\iﬁiﬁ‘éﬁi FRALHER L . (HA AR A AR EAS &, ATDAGE 2 OR #41k
gier (1 BRAERT).

izl

prog = re.compile (pattern)

result = prog.match(string)

ST

result = re.match(pattern, string)

U B2 Ul XA IE MR s Ui, il re . compile () FIRAEX IR MRS ABER AT, "IPALE
FEFF BN 2 o

HEfif: lidre. compile () 4ok, MBLRGAIRR B WEAT, A B0 I b i 7o
T 7% SRR )

re.A

re.ASCII
ik \w, \W, \b, \B, \d, \D, \'s fil \s HJLH ASCII, 1fij A s& Unicode. X H %} Unicode FExXAG %L, 29k
byte FEzUZMs . AL T HITANEEHR I NEBRE (2a) .

R, NTHREMGHRE, re. USRI (A MKF X re.UNICODE Al AE (2u) ), H
JEIXEEFE Python 3 2ITARY, FNBRAFMFERE 42 Unicode 7 (9 H. Unicode PTECA FEi4F byte HiFE).

re .DEBUG
RORGMIFRTY debug (5 H., A NEARIC.

re.I

re . IGNORECASE
AT M KNG VLR kU [(A-2] W& VLl /NG F4F. Unicode PERE (Fbin U PURE 4) [FFEG
A, BRAERE T re. AsCIT ARic k5 A ASCII VLR, M7 F KA S AS X AN brid, BB E
T re.LOCALE FRic. XS T HNEFRIE (21)
R, ME T IGNORECASE FRid, 2 Unicode 3 [a-z] B [A-2] WZ5ERT, BIFSPTE 52 4
ASCIL F£5F0 4 ANEAMYAE ASCH F45: T (U+0130, Fii T KEH 1A SAE L), v (U+0131, 2T /)
%A RE D), T (U+017F, £ T /NG K s) and 'K (U+212A, FF/RSCAF5). WEARMEHASCTT FRid, HEHPT
fi’a’ 3’2 AIVA” 7

re.L
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re.

re.
.MULTILINE

re

re

re.

re.
.VERBOSE

re

re.

re

re.

re

LOCALE
H 2 B E S X2 \w, \W, \b, \B FIK/NEHUBRICHE . XA HAEXT byte BEZUA R X AMRic A
FHH, RNES KIEYLEIR A, Bk RAEALH— 287, i B AN 8 F A5 A %L, Unicode
VCECAE Python 3 BLERIA R, IV AALEEIANFEIE S - XXM EFRIE (?L) .

TE 3.6 R R: re. LocALE HEEM T byte #ER, i HAfEM re. AsCTT —#H .

1 3.7 BUE M W T re. LOCALE FRic i 4 IE XS SR FRAE g i I O & IO B 18 5 Kk
I AEVCAC A g m FL 25 2

M
BEELAG, #ETAF o IR IOT IR, A —1TRITe (TR R TaR IR AT ) 5 AU A

Y$YILELCTEAT R R, AIEE—ATIGE R (AT ENE AT S ) . BRAERL R, ) PEECEAFER L, s
VCEEFAFEE R . AR NEBCFRIE (2m)

.S

DOTALL
ik R AR ISR AT AT, AR TR AR X MRS, L RPEHD MR T AT HoAth AT
T4 XRNEARIE (2s) .

X
RXAFRC VRIS 5 S AT B S A A IE Rk il o BOAS IERE . X AfF s 22, B

PEAE— PR G Y el SRR S, BEETE 2, (20 or (2P<> MHZ N B—MTNA # A
TETFRHRFNE SO, AL Z G PR IERE .

SR T TR D2k 3R A L DT e — A R

a = re.compile(r"""\d + # the integral part

\. # the decimal point

\d * # some fractional digits""", re.X)
b = re.compile (r"\d+\.\d*")

X NERFRC (2x) o

search (pattern, string, flags=0)
A F 45 BN TR R — 8, TR I — ARG B Bt %o BSREAT PLRC, Atk [a]—
A~ None ; HEREEMAE—NEREZILAZ AR

.match (pattern, string, flags=0)

WA string JFUGRY O S A FAFILRCE] T IR WSk s, stk [l — I RZR IR ded 2 o AREA
PUfE, mtik[e] None ; JERERFRKEZICHZAFN .

WERMERMULTILINE 2RI, re.match () WHICHFAFRRHFFHOE, AR,
WIERARKEENL string FAEAR B, il search () IFMA (WA ZFsearch() vs. match() )

fullmatch (pattern, string, flags=0)
TSRAEAS string DEECH) IE M R ARER, il ol —ASAH Y 2 fexd 2 o IR [ —4> None ; HEREIX
iR N EJUN P =¥ Nl

3.4 B fE.

. split (pattern, string, maxsplit=0, flags=0)

M pattern 53 ¥ string o WAL pattern FHFARENES, IAPTAMARB T B EAEIIRE. MR
maxsplit 5%, T Z AT maxsplit YWorla , TN A FAF 4R B 25 R M e a— P Io &R

>>> re.split (r'\W+', 'Words, words, words.')
['"Words', 'words', 'words', '']
>>> re.split(r' (\W+)', 'Words, words, words.')

(Rt
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['Words', ', ', 'words', ', ', 'words', '.', '']

>>> re.split(r'\W+', 'Words, words, words.',6 1)
['"Words', 'words, words.']

>>> re.split('[a-f]+"', '0a3B9', flags=re.IGNORECASE)
[ro', '3', '9']

%ﬂ%ﬁj‘ﬁ%ﬁi’ﬁ“ﬁﬁéﬂé, HHICECE PR RTINS FR I G X TR
e

>>> re.split(r' (\W+)', '...words, words...")
rty, '...'", 'words', ', ', 'words', '...', '']

DORERTE 73 PR ALK 2 Hh BRSSP AR A (07 2
R A VERCAAE S BT — 2 VERCA AR GBI A A 70 45 3

>>> re.split(r'\b', 'Words, words, words.')
(v, 'words', ', ', 'words', ', ', 'words',

>>> re.split(r'\W*', '...words...")

[", "’ Vw', VOV, YI-V, YdV, 'S’, ", VIJ

>>> re.split(r' (\W*)', '...words...")

['l’ l-..V, |', T 'W" 'l, lol’ |', ’r', l|, 'd', 'l, ‘S', '---'[ lV, |', 'l]

TE 3.1 WU B80T AR IC S 8.
AE 3.7 JRE T B80T S TR AR

re.findall (pattern, string, flags=0)

Xt string 3R [ —ANANFEILY pattern IVCELSIF , string WAL A VEATEIE, DEPRCIEARE] A& 0] .
REEA BB 2N, MRR—HAESIR; e — sk (MR — 1 HE
i) . IR S TESS R .

e 3.7 R AR2E PR HAE vl DAE R — D2 i S B 1.

re.finditer (pattern, string, flags=0)

pattern £ string BT AEELZ AL, & [ h—A~ R & iverator (RAF T IR Bt % o string MAEB) A 14
VCRCH 0 HES . 25Dt g L L,

e 3.7 R AR2S BB E Al DAE R — D2 i S B T

re. sub (pattern, repl, string, count=0, flags=0)

AR [ AL G repl BR A string fe e AR E B 1B pattern MTHAFH) FAFH . WERFEABA KT, WA
ISR 8] string, repl W] ASE FAFEREKRRR: WA FATHY , MR AP AT SRS SO SRR > B A B
WALRUL, \n KPR —DIATHF, \r SPHEN— DR, KIEEHE. RAH ASCIL 55
SOFFVRBEAER KA, SHCUVERT ORI . HARRITNEL FFI B0 \ & 2PRFFEAE. m a5 B2
\6 2 MIRER R 6 LB PLECEI i 1 AT R B e, (I An:

>>> re.sub(r'def\s+([a-zA-Z_][a-zA-Z_0-9]1*)\s*\ (\s*\):',
r'static PyObject*\npy_\1(void)\n{"',

C. 'def myfunc():")

'static PyObject*\npy_myfunc (void) \n{'

WA repl 52— BB, IPERIEAAEER Y pattern HFOLIA M . XARBOUREA — it 5 24,
FaR Bl — NG T .

>>> def dashrepl (matchobij) :
if matchobj.group(0) == '-': return '
else: return '-'

(Rt
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>>> re.sub('-{1,2}', dashrepl, 'pro———-gram-files')

'pro——gram files'

>>> re.sub(r'\sAND\s', ' & ', 'Baked Beans And Spam', flags=re.IGNORECASE)
'Baked Beans & Spam'

B AT DA — AR — M R 5

A ZHL count JE B R IR IKEL count WAHTIRAETRBESL. WIRAE WX NS HEBEN 0, Fra i
VUL . A2 @Hﬂﬂf'ﬁmﬁ/\*l&@ﬂfﬁ QBIFA PO, FrPA sub ("x*', -,

'abxd') R[] '-a-b——d-"

TEF -’f%é@ﬁ%é’]repli%éfﬁli ﬂDLFﬁL_B’JfP?XﬂIF] U, \g<name> &ffi {4 4 A name,
(?P<name>--) 1BYAPE L) \g<number> & FIEFL; \g<2> #id \2, HE#GR T L,

(¢
Pl

\g<2>0. \20 ?fﬁ VAR 20, TA A 2 R ERFE— D5 4F ' 0. ﬁ)iglﬂﬁ \g<0> 4t pattern {F:

H—HEAHHATTI

e 3.1 S T REARE S A

e 3.5 B AVCEE A A - 25 A

1 3.6 BUE M pattern AR AEL SC (1 '\ FI—A> ASCILFAFAN) Bt s .
TE 3.7 WU repl HIARFNEE L (d1 "\ Fl—A> ASCIT FAF4LR ) B A iR
e 3.7 R AP A 2 DT RO A4 I 2 PR e

re. subn (pattern, repl, string, count=0, flags=0)

FrhSsub () M, H2RE—ATCH (FHFE, BHEKED.
TE 3.1 U BT ] EARIC S AL
e 3.5 R EC: AVCRE R A - 2 7R

re.escape (pattern)

% 3 pattern W RFFIRFAF o QSRR AR B AT REAL & IE W RB Ot A I SR A AP R BEAT LI, B

A .

>>> print (re.escape('http://www.python.org'))
http://www\.python\.org

>>> legal_chars = string.ascii_lowercase + string.digits + "!#S$S&'*+-."_ " |~:
>>> print ('[ ]+" % re.escape(legal_chars))
[abcdefghijklmnopgrstuvwxyz0123456789 1 \#\S3\& "\ *\+\ =\ . \"_"\[\~:]+

>>> operators = ['+', '"-', "'"*', /v, vaH1]
>>> print ('|'.Jjoin(map (re.escape, sorted(operators, reverse=True))))

ZIN=INHINHFNF A

XA BEBI T sub () Flsubn () BRI %R0 S o Bilin:

>>> digits_re = r'\d+'

>>> sample = '/usr/sbin/sendmail - 0 errors, 12 warnings'

>>> print (re.sub(digits_re, digits_re.replace('\\', r'\\'"), sample))
/usr/sbin/sendmail - \d+ errors, \d+ warnings

1 33 R ' R S

1 3.7 BCES: RATEIE MR P HATRIR S SO P A S 3o i, v, o rs,
l/l’ UL v; torgr T=r st chl ﬂ:‘n nsn ;{%Z(E:%%ﬁ%lo
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re.purge ()

TR IE MR G217

exception re.error (msg, pattern=None, pos=None)

raise — MGk, 24t B R B AT AR A ROE GRS R mHE (Fedn, 8 — R PUREHY
55 ) BCE HALSE RAE S I B DU A o AR AT AR A S AR LR, 2 A PN RAY . B

BRSEHIAT LA B -
msg

AR R B .

pattern
IENRIR AR BE AR

pos

PRI pattern WAL E RG] (FTPAJE None ).

lineno
KR pos (W] PAJE None) T4

colno

IR pos (F]PAZ None) H4145-
1 3.5 JRE T B T A R .
6.2.3 EMFREXMR (EMNIR)
i I ) IE ) SRR 2O G SR AR O E A @

Pattern.search (string[,pos[, endpos] ])

VA sring RIS NVTRHONLE, FFAE I — MBI I 2. IFEATITRE, BLIEI None :
TR A% DR R )

TGS B H pos Bl T AR TFIGIR RIS BIAH 0, BTSN TR
BRI AT LN Sk, TR 05— A, R ATERE S BLETF A0 (.
RIS endpos HSE T (PRSI (B FHFER KEES endpos , BRI pos §] endpos

- 1 BFRFRBUCH . Q1R endpos /NT pos, SEASAVEEL™ A J34h, A0SR re @ —Agai 5 ) e
%1%, rx.search(string, 0, 50) Z#T rx.search(string[:50], 0).

>>> pattern = re.compile("d")

>>> pattern.search ("dog") # Match at index 0

<re.Match object; span=(0, 1), match='d'>

>>> pattern.search("dog", 1) # No match; search doesn't include the "d"

Pattern.match (string[,pos[, endpos] ])

TR string 1) FF46 45 B REGS 4K FX N IE WAL AEEAVCHT, Atk [l — AR IS B xf 2. AR Pt
Be, Wil None ; {ERESTREIEAZAFA.

A% Z 5 pos Fl endpos 5 search () &5 AR

>>> pattern = re.compile("o")
>>> pattern.match ("dog") # No match as "o" is not at t