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TS
A E L R
abs () enumerate () len() range ()
aiter/() eval () 1list () repr ()
all() exec () locals () reversed ()
any () round ()
anext () F M
ascii() filter() map () S

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

(0] super ()

C H object ()
callable() hasattr/() oct () T
chr () hash () open () tuple ()
classmethod () help() ord() type ()
compile () hex ()
complex () P \%

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

iter () __import__ ()

abs (x)

R — N AEXE . SETLAR A RS EET B T __abs_ () BIXIR. ARSHE—

S, R [ AL

aiter (async_iterable)

1R [Blasynchronous iterable {jasynchronous iterator « F4F M x.__aiter_ ().

WE: Hiter() A, aiter () WAHMNSEIIA

3.10 Frhi .
all (iterable)

2R iterable (T TR (BOTERXIG N 2S) WRIE True o S50 T:

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

(Fotakss)
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(£ 50

return True

awaitable anext (async_ iterator[ default]

WA await JRSH, MG Easynchronous iterator 3
RN E R next () B, *Mﬂ:i

W async_iterator [¥) __anext__ () ¥k, dRIAl—A awaitable, ERpRPIERZF N —ME. H AL
default , U!U%Ei%ﬁ%ﬁ'é)ﬁéﬁﬁlé/‘ﬂjﬂ’]{ﬁ TWUAﬁﬂkStOPASyncIteratlon

3.10 FrH e

R EI —HEI, EACSE R NR ] default ,

any (iterable)

W iterable W AT—JCE NEMMIR M True, QRATELXTS /%S, BE] False. M1

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

return False

ascii (object)

Hrepr () RU, SR SR AT R B AR AR, 2 \x.

R FAFER R ASCHT 4t i 17
bin (x)

11 Lo RN FAFER AN Python 2 ¥ repr ()

\u ﬂl \U Xfrepr ()

AR [ A RAR L

FEREBEEZE A “0b” Hi iy b il P AT R

iR 2 — N AYAI Python £k, MR x A& Python

int X%, BAMEL __index_ () ¥k, PAEGRMIEEEME. NS 261
>>> bin (3)

'Ob11"

>>> bin(-10)

'-0b1010"

FrEPEHR A BRI S “0b”, ATDUCR AR AT %

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

('0Ob1110', '1110")

>>> f'{14:4b}', £'{14:b}"

('Ob1110"', '1110")

HW format () FPHEZ(EE..

class bool [x]

BFIA/RfE, True B False. x HﬁT(’EE’Jﬁfﬁ X LAz BEATRE . A2 x o False B{44 WS, M3 M)
False; fNR[E] True, bool K@gint BT (WALF £ —ins, float, complex ). B /NREFFHLAER
BB FIE False fll True (%Iiﬂ# UL ).

e 3.7 BUE R x BHE R RN L E SR

breakpoint (*args, **kws)

PR B e A AE A A . BCkUL, B sys.breakpointhook () , H¥E & args Fl
kws « BUATULE, sys.breakpointhook () il Hpdb.set_trace () HIXGSE. EXFEM
Bk —ER R, H AL R T Apdb HigEAR ] RE DA I #E A JH a8 . (H2,
sys.breakpointhook () A] DARE A HAN—L R EFF Wi breakpoint () B, PAARITFIEAARE
HHRES. Wk sys. breakpointhook () ANA[5H, ENERECHFST| K Runt imeError,

gk — %1t = builtins.breakpoint FPHZ4L breakpointhook,
3.7 Bl ae
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class bytearray ( [source[, encoding[, errors] ] ] )
AR Al — A~ 1) bytes B4, bytearray B —ATIAEFT], WA 0 <= x <256 HAEL, EA
AR ARS8 LR ik, LT 5 ) 2 2 iR RN bytes RBBIRMDIrik, 2 Wlbytes fo
bytearray 331k .
AT 2 source T DA /R R 77 2% A9 1 AL 0L

o WIERE—AS string, AL encoding 4L (errors ZHAY RN ) 5 bytearray () &l
M str.encode () J{EFNs string FEA5 i, bytes,

o MR —A> integer, KANIRAK/ N ZECTF BB, FHAE null FATIH ST,
o WERZ— N EE Gerh IKEE TRIRT S, A SR LR G h DR R W G o 4
o WERZ—A> iterable W IEARXTE, ERITTRMIEELAZ 0 <= x < 256 IREL, BELWEL
HIWIIRNE
WAREA LS, WEIER/NH 0 %A,
=3t h) 5 5] £ - bytes, bytearray, memoryview flbytearray 3} %,

class bytes ([source[, encoding[, errors] ] ])
R[] —ANETH) “bytes” XFR, XaE—MAAEEFS, WETERN 0 <= x < 256 K. bytes
sebytearray WA AMRA—— A RIFERBUEF IR, SCRRIFERIERT] . PIR4RIE,

HI, HrE RS Mbytearray () HA.
TG T (R, 5 swings.
L = 4| 5 5) £ A - bytes, bytearray, memoryview, bytes 3t % Flbytes F= bytearray 31k .

callable (object)
WIS object 32 A WM ELR ] True, BRI False, RN True, JHMHATIAIRERI, (HANR
R False, W object ¥ @AM . WEYERISE AR (VR 2SR M —ASHr 526l) s
B G AT EIEA __call_ () MIEH2rEHMN.
3.2 BRI RE: XA R E—FF4R7E Python 3.0 94 R 1, {HAE Python 3.2 L ECHINA

chr (i)
iR 5] Unicode 507 R HEEL i FAFRIFZAF A% BN, chr (97) IRIEFEFFH 'a', chr (8364) iR[d
FAF e KXagord () KA
SEHAETERE 05 1,114,111 (16 #1375 2 Ox10FFEF), 4158 i #8305 A5, &g valueError

IS
o

JT
@classmethod
oA R T .

RIERGHH NSRRI IEBNCEL BN SR ERI— 25k, &5
WA %

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

@classmethod XFEHITER IR N R decorator -- 112 5] function,

KR A DAAESE AT (Blan . £ () WA ATESEBI B3 T (Bl c O . £ (). HETRIEASMY
iifﬁﬂ%%ﬁ@ﬂlﬁo QAR ETE AR RIRAE R B, WHZIRAE I RSN RS E—1S
AU LTINS

KI7ES C+ B Java HRGEESTEA . WRMFHREEE , WEHAT P staticmethod () R
RIEMEZAEE, WS types.
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15 3.9 IRCE N R EBAE T AL A% 34 25 Blfiproperty ().

FE 310 R B EIMEYK T HERNEM (__module_ . name_ ,_ qualname_ ,_ doc_
Fl__annotations_ ), HIWBE—1HH __wrapped__ B,

compile (source, filename, mode, flags=0, dont_inherit=False, optimize=- 1)
FF source JiFE ARG AST X145, RAGXF R PAexec () Keval () P47, source W] LA ML FAF
B FAFAH, B0E AST X% . S last BIHUW SR TR E A AST X4,

filename SZZ BRI B SO 44 5 MR AN T BEASCHF P e, AT AR A— S8 TR (£
WM '<string>').

mode SESFEE T Imit IR . MR source JRTEA)FS, FILAE 'exec'; QML ER—FIK
X, AR 'eval'; WIRBHFALZHNIESR, WAE "single'. (FERG—FRET, WRFLRK
PATEERARE None Fr&WHTEHIH K. )

A S %k flags FI dont_inherit 451 B 2438506 MBS 20 1% 25 2 70 DA S 24 AW future bk, TSR
ERABLAE (SRERRE) WAL SR S5 compi le () WAL E B ERR S 40i% . WA T flags 5
BT AL dont_inherit (835 H2) W SAETCIE WA B 6 F AU BERR 2 MBS BIMEH flags ZH0FTHE
FE IR IF AR PR future 155). Q1SR dont_inherit JyAEZ2HE%0, W AEH flags Z4L -- ANEICHS o 1 fEAR
(future FEHEFN R PEae 08 T0) Sk 200 .

SRR AR PETIUR future 1542 B ELERO RAEIHAY . HRAROL AT DA S — 2 #4507 OR SR AGHHZ AT . 154
€ future FPE AT AR A0 LA L 0T DAYE_ future  BiHEY _Feature SEHIfY) compiler_ flag @
HH . i 5iar W AfEast BHuh AR PyCE_ BIZAI A K.

optimize SEZ 8 E PR as AL S BAAME -1 P SR —o BRI A fe g . gl
0 (WAEMM; __debug_ NE). 1 (BiEwMER, __debug_ WR) 32 (CCRYFRFERBIMIER).
WGV AN G ¥R, RS R syntaxError 34 R IR S null F37, 1) 2 fil

KValueError R,
WIS HT Python [ AST IR, 1S Hast . parse ().
gl k—AF it EH compile T SEL source, filename,

HEfif: 7E 'single’ B 'eval' BAXGHIFZATAM FATHN, MALHNE D MHITFRFL R, X
flicode BT ZE Z) IR A i) SE B 1k

Bl R R RECE R E I TR R gk L AST X 42t Python fifRERS 3 AT AE A > Python
AST ZiZfti i) Ak T 52 R 1 T A 35t -

TE 3.2 WU 2 Windows il Mac f3A A7 nl (o 1 HAE ' exec BT B AN AT TA74E
T. BT optimize 5.

FE 3.5 E G 2 Hi source TS null TS S K TypeError 54,

3.8 #FiRITFE: ast.PyCF_ALLOW_TOP_LEVEL_AWAIT IZE R IEiEMR TP EANBE AN S ER
await, async for fil async with % .

class complex ( [real[, imag] ])
MR real + imag*1j I EL, BORFFART AR BRI EL. IR — MBS 2 7R, WER
BERN—AEH, I HRBO DA H NES . B DES AR TR . LS A2
EEBERE (UFEEE) . WG T imag, MBAAMEAE, WERELG int Flfloat —HHE
A A . RIS E AR, TR E 0.

Wf T35 Python %4 x, complex (x) &4 x.__complex__ (). ¥ __complex__ () &K
SE XGRS float_ (). IR _ float_ () REXNKFELHEE _ index_ (),
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T AN FRFREARNT, FAFRTE + 80 - B AUREA M. B complex (1 1+23") 2HIL

B, {H complex ('l + 23") &fikvalueError F¥,

Fog R - int, float, complex iR T EAL,
TE 3.6 U B Z8RT DAGE T R SR ARR SO B E A T 40 4
1E 3.8 MU Pk W complex () il __float_ () REXNMEHEE _ index ().

delattr (object, name)
Xigsetattr () A KEE. HSERE—DXEA—DF45E . KR0S X T2 A BN
SRR ZERE M ERTE B JEYE, WIS AV A TG . BN, delattr(x, 'foobar') %
F del x.foobar. name NIERWNIIZE Python FRiHAF (B W setattr()).

class dict (**kwarg)
class dict (mapping, **kwarg)
class dict (iterable, **kwarg)
BlE—HFEM. dict WEE—NFME., SUdict Mekdt kD - dic T XA,

HAibA kA HSWNEW1ist, set Mltuple 2, PAMcollections B,

dir( [object] )
WERBEA LS, MR B4 FIA MR P RS R51 % ARA S, BRI LA RUR M
H .

WMRENEHE N2 _dir_ () WFEE, BAZFERSSRE, I LS auR e — D EsE. X
VFSEELH E L __getattr_ () B __getattribute_ () PREIXTREEN HE Ldir () KRG E
1@

WX RARSEME __dir_ () A, GERBSREMNRI__dict  BIEFHIAR FIE(E B
RENMPIRA—E R, WRWRNA HEX __getattr_ () JiARE, ZiRATREAMER .

BN dir () LRI B GAT AR, B AR e A A 2 ik 4 i s B

o WIRNS QBRI GE, WHF At SR SR P24 AR -

o ARXTGURRMERXTS, WARUEENRBIEATR, H Hid ARG 2L w .

o B, SRS RIBIEATR, ERREMNEATK, I HBHERERERITA B E .
AR [ B Fe i TR 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):

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

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

R Podir () FESRNTHETAASLEANER, Bride Sl E R B AT 2 T A, A
eI PRSI R I A v s — 2, BRI B AT REFEAR A Z R 2E . fln, BB —4
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JEt, metaclass [ @A STELIRINF

divmod (a, b)
PAPIAS (FERE) BF NS, FEAEREERERS, BRI RIRE. SEERCHE AR, WEE R it
TR BB, XPFEEmS, 4585 (a // b, a % b) ME. XFHFEBUNLERN (g, a
% b), Hi g #li# Hmath.floor(a / b), HA[FELE/N 1. HEEMERLT, g * b + a % b
T a, WHEa s bIER, WERAFS 5 b MR, 7 H 0 <= abs(a % b) < abs (b),

enumerate (iterable, start=0)
Rl —AHZERS G o iterable W2 —ANF A, Biterator, BLHAMZFFERAINI S . enumerate () #&[H]
HIERAR__next_ () FHAREl—AT0H, RS —NHUE (N sare FH4G, BRAK 0) FiE
&R iterable HAFIE -

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

>>> list (enumerate (seasons))

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

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

E

def enumerate (sequence, start=0):
n = start
for elem in sequence:
yield n, elem
n += 1

eval (expression[, globals[, locals] ] )
LB R—ANTAH, AR globals Fl locals. globals SEZ: WA &—ANF 4. locals 7] DAZ AT
PO

FIKA SRS EL expression T4 Python FIXAAFTR (NBAR EBLR—DHMIIR), KA globals
Fll locals ~- YA R 42 Ry MR i dir 4 23 [8) o QIERATAE globals it IF HAE __builtins_ BEAYMH,
WTERRHT expression 2 Wi A8 A LML TFATH A SELART N BB bu i 1t ins BTG A ER I, Xk
HEAT CATENF globals th%eval () Z Hil@id A AMRHCH __builtins_ FHORSAH ] HEERET
ARG T DA WRLE A EAS . A0SR locals “7 JLAAT W W BRIN A globals 7M. NS~ SLER AT
WPRHEE R eval () BIEREE Y globals Fl locals KAHATHZRIAA . W, eval() TLHEVI AL T
e 2 A5 R AR D -

AR AR RN RR AR . BRI N R it . Bl

>> x =1
>>> eval ('
2

x+1")

PR HOE ] I F TR AN % (i compi Te () BIEIIATR) . S AR RTINS, Tiidk
AR T SRR B 2B mode 1y ' exec' AT T 4R, Waeval () MR RN

None,

PR exec () RBGFEMNNSIAT. globals () Mlocals () %Y B H] 24 Hi )4 RIAITAH
T, gL eval () Hexec () .

GRS B P TREAE R A e, A HH S B 2SS R R AT R 5 B
TN AZ R ast . 1iteral eval (), RERET AL EPATIE S SO R XA
gl k—~F it FE 1 exec T SE code_obiject,

11
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exec

(object[, globals[, locals] ] )

AR ECCHF B IIAT Python (Al . object WA @ FAF R BF RAIXI SR . AR FAFR, IBAZFAFH
R fRAT R — R 51 Python 154 IAT (FRAEARATEEEEIR) . QRIS , B piEsiITr. &
RGO, BeHATIOFCREHRR, 24 2 A 3 S A (225 T ) file-input —7) o 35 VE R BIMEAE
feihtiexec () BEIAME EF3CH, nonlocal, yield #l return A RETE REUE LPASME
o ZREIR IE/Z None,

TERTEA AL T, AN w1 il sy, 24T T4 uifE . QR AL T globals, Wi
R (MARER TN F2), BT R SRR . ARSEL T globals F locals,
UREA3 B T4 SR SRR AE B locals W] DURAT B TR 4 . 31041, ZERRGI], globals Fl
locals J2&[F]— A7, QIR exec FRAFFHISL IR RAE R globals Rl locals, ST A G itk A B
AN L —FE

W globals “FHAALF __builtins_ BE, WK HIZEHAN WHDbu 1t ins BTG H
I, FERTIRIE GG exec () Z 0T, WLAERF A CH __builtins__ “FHUEH A F| globals 113k
Je i T DA FH IR 2 AR

Bl &—AF it F 4 exec FHT B4 code_object.

A W globals () Mlocals () BECE FIRIE AT 4R AAT I, BT DASE 1
Yrexec () B8 AHIE =A%,

s BABL T, locals (07T HAT R 1oca s () BACHRN—RE: REIREBCERIARY locals FIL.
MR T exec () BEGR AR FRIRT locals (I, TWIHLIE locals T3,

filter (function, iterable)

clas

H iterable W AL function IR M ELRYHAREE TR, MWE—HEREY. iterable 1] DLE—NFF), —A
Frk sy, s kR, W function & None , WERET 2Bk %L, Bl iterable Wiy
HiREMRTTE SR

W R, filter (function, iterable) fHYTF— MM IEFEIAI, Y4 function 2 None HH}

%R (item for item in iterable if function (item)) ; function j& None FJHMEN (item
for item in iterable if item) .

i Zfitertools. filterfalse () JTf#, BA function iR 0| false I 4 3EEL iterable W1 IGE AN FE R

s float ([x])
AR ] B F BCA R e 2R IO R

WRZSEOE TR, WEMN AT Iy, B ] AR — A5, ol AR
Az AEIIAFS I PASY "+ B - AR T AR R . RS AR MU
NaN (not-a-number) B0 1E G JCT5 KA FATH . EHHTIHIYE, TERBRAISMERII )5, BALIN
FFELATIRIAR) £loatvalue A HLI:

sign = ngmo| o m_w

infinity = "Infinity" | "inf"

nan = "nan"

digitpart = digit (["_"] digit)~*

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

U fRATRS N e Unix MASIOATEE AT, QARG SO BRI, T PR P A T A i 24 Windows B Mac MR (93474«

12
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floatvalue = [sign] (floatnumber | infinity | nan)
TEX B digit &> Unicode #4415 (Unicode F24325°H Nd fJFERF) . XR/NEAGURR, FiL, 2%
Bt , “inf”, "Inf”, "INFINITY” F17iNfINity” #B4& 1F 055 KINTEZ95 .

T, WERSES R R S, R LA HIRE (FE Python V2 RS FEYEREI N ) IOTE AL,
SEZAE Python 1 EFE ETLHISN, W&k OoverflowError,

X F AN Python X4 x, float (x) £FH4 x.__float__ (). W __float__ () HKE X
FrEiEE _ index_ ().

WRBAES, WiklE 0.0 .
NV

>>> float ('+1.23")

1.23

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

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

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

>>> float ('-Infinity")
—-inf

FFEA - int, float, complex FHIR TV 552,

e 3.6 JCEHC: BRI DARE IR IR A0S S ) B b T 70 4

1 3.7 UE R x AR BB AL E S 4

5 3.8 BOHEM: Wk __float () AREXMELESE __index_ ().

format (value[, format_spec] )
K value 75 hy A" BB, WU format_spec AT . format_spec WY fFRET XIT value
SEIEAL; (R H B AU — PR RS B s A5 XL R RIE 2 .
ERINW) format_spec j2— A3 FAFE, CHlESH S scr (value) MRS
i H format (value, format_spec) << % i J type(value)._ format__ (value,
format_spec) , FFPASEHFH PR _ format () HEMALTEM. R FEERE R
Flobject ZMH format_spec N R7ZS, BEUR format_spec BERMEA R FArE, WA TypeError
S
e 3.4 MEM: 24 format_spec KBS F /R E N, object () . format_ (format_spec) & filt
K TypeError,

class frozenset ( [iterable] )
BBl frozenset MR, BEUE ERSH iterable 11f)ILHK . frozenset B2 WEKE. A
KR CRY, WZ W frozenset flEA KT - set, frozenset,

EENE set, 1ist, tuple fldict 2%, PAMcollections Bk TR BIEAL.

getattr (object, name[, default] )
object "5 E A PR BIERIE . name UAUZFAFE . WERZ TR SRR B R, ME5R
FhizJ@ErE. B, getattr(x, 'foobar') %[[|T x.foobar. WIHHEEAFRIIEEANFELE,
MIINSRARAE T default WHER [FIZAE, BWREI KAt tributeError. name AhE—A> Python FRiRAF (S
Dsetattr()).

13
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R T A LZFRIREG RAAERIFER, FHIFFINRERA B (A FRIZIT R EN:) 4
A getattr () SRBEUE

globals ()
a0 ] S P 24 iR R iy 44 S ) . 0T R A USSR A E SCRR BN R, Teie B TE R AL
P AR FFAE .

hasattr (object, name)
WL S — PR — NP . AERTFRR RN RWEEZ — A, WA True, 75 [H
False., (IINEEREIIHMH getattr (object, name) FREGAAttributeError Fis R sLP
.

hash (object)
RENZX RS AE (WEREFWE) . A ES B ENEF AR ITTR I TR PO R 7 L i
RN e A A AR A Al (RIGEEATI2EAURTE, 11 A11.0).

Hfg: WRMREH T HOW __hash_ () F¥E, HHER, hash () RIGHLEHI TR W R FIEH.
FiEZH __hash_ ().

help ( [object] )
ESNERNT B RS (WeRE R EAER HORH) . WREA LS, R T 6 B Bl iU
RS, WRESE TR, WHERE . m5. 25, FiE. XEFECO b R % T4, IF
e G LT MG R . RS R AR XS, W22 Sz S Bl it
W, WREMM elp () B, BIRREWMIESHIRTEERT (1), WEKRERTZ 5S-G
RN ESH. NS A XURAETESH FAQ 4 H .

R PREGHE T s 1 e BRI N B 644 251 .
TE 3.4 JRE M pydoc fllinspect HZAE B A5 A H X4 1) 25 44 1 5 4 T Ail— 2K,

hex (x)
RERBEAIN LA “Ox” SIS/ ING /N EER P AT . IR x )2 Python int XFEE, MAAUE SR 0]
B index () k. —L0fH T

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

R B BB I RS SUNE I TR P AT, R TE “0x” BiZE, AT DAGE R T 5k

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

("Oxff', '"£f', 'FF')

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

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

('Oxff', 'f£f', 'FE'")

W format () FKEHEZAE B .
RS F int () R ISEERIFLFER R A A 16 3B AL

Hfifg: AREARBGE R8N IER PR, WM £ loat . hex () Triks
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id (object)
REIRGE BRIRME” . (AR REEL, TR G A a R PR R ME— HAEE R . R AR
HEMNRATBEAMFNd () {E.
CPython SCHLANYi: XX QAL WA P AYHLIE .
gl k—AFitFEH builtins. id HPHEE id.

input ( [prompt] )
WRAFAE prompt 5225, WPF HHASRHER 1, KEBAWRITAF. TR, ZRBNEA P EER—1T,
R TS (BT ARRBIEATAY) FiRIE . M43 EOF i, Mk EoFError, HI4N:

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

"Monty Python's Flying Circus"

WERIME T readline 58, input () RHEH B RIRIIE 2004795 A1 7 S0 K BE
gl k—/#FitF 4 builtins . input MiHZ% prompt.
TERIN R A Z JG 5| K —A>% it F# builtins. input/result FfaF45R.

class int ([x])

class int (x, base=10)
IR — A EETRF BT x M RO &, BB TER G SR 0 Qi x E T __int__ (),
int (x) FFREl x.__int_ (). AR xEXT __index_ (), BRfRFE x.__index_ (). @R x
FEXT __trunc__ (), BFHRF x.__trunc__ (). TS, EREHA

TR x R — MNP E MR G E T base, W) x WhiiiE—A~FRIR DA base I EEIREE FAFH . bytes
Wbytearray . FAFEBHIHAREM_EATIER + 8¢ - CHENEA 2K, WHBIFNE, aHME
25K, LA B TR BN TR RIZR

— DA n HEEI BB RS 2L, BB 0 B n-1 JEE AE. 0--9 BI(E T AR
fi] Unicode - Hil%hg ok F2m. 10--35 F{ERT AN a 3 z (5 A 3 2) SkFrm. BRIAW base Jy 10, FRifF
FIFECH 0 Fll 2--36. X T-5:4K 2, -8 Fl -16 SRULFAFER HITAIA RE N _L W £/ 0b/0B, 00/00 B, 0x/0X Hi
2%, B AR P BRI ERRE . XT3 0 Uk, FERFERSLAE A R R B 2L =K
KB, BISCBRmy S BOr AT h 2, 8, 10 B 16, JHHCH 0 R4 H RIS int ('010', 0)
PRI, W int (1010") Ml int ('010", 8) WEHRW.

FRORAE ES 4 F £ 2 - int, float, complex
TE 3.4 JRFE M W15 base A& int WSEHI, {H base X4 base.__index_ Jyyk, MSTHMZ IR
IREGHH S . AR AR ] base.__int__ [fifJ2 base.__index_ ,
TE 3.6 U B Z8RT AR T R ZeRp AR SO B E 34 T 40 4
1 3.7 RN x BAE L RRVE N NS S5
A6 3.8 UH M AR __int_ () K@ XMELRE __index_ ().
TE 3.10.7 HROE R 1nt FAFER S ARIEAF B 2R B2 0T 32 21 BRI DAKS Bhadk e fh 26 ik 55 e o 2485 — A
FRER x BEoR int B S5 —A int BN AT IR RN &5 K valueError, iS5
FF A BRI SO

isinstance (object, classinfo)
WA object Z 452 classinfo ZAUW LB, 8L (EE:. S virmal ) FAREGFEHF, WERE] True. AR
object N2 BRI, M ZIRN False. {NH classinfo 22BN 4 ncdl (kg2
AR WEAN KB union K7, HF2Y object 2 HHUE— KRB L BIR L LR [B] True. Q1SR classinfo
ANRIHENFB LR CH, Kok TypeError 3.
T 3.10 JiREE B classinfo W] PAJe—union &7,
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issubclass (class, classinfo)
WA class & classinfo T35 (FHH:. [HEES0EY ), WERE True, N H KT, dassinfo 1]
RS TCH (B, AR ICH ) Bunion £, SXEFUIE class & classinfo - 4% H 1
T, MRE] True . ARATHAMF A XA TypeError 34

FE 3.10 iR classinfo W] PAJg—Punion %7,

iter (object[, sentinel] )
iR Bl —Asiterator MR o MRIERBAFAERE —ANLS, B—DLSNERRIEFARD . WREAHE A
52, object WMAlIe X Fiterable Y (F __iter_ () J7¥k) WMEEXNR, SMAEFHFIIMMY (F
__getitem__ () Ji&k, HEFSE 0 FFIR) . WEREA IR, 2tk rypeError, A1
B ASLS: sentinel, HR L object ALJTE AT I HIA G2 XAFOL T A AR, BUCERIIHE
B next_ () F{ERERS AN SE S HUE ] object; ISR ] () 45 5 J2 sentinel Wi & St opIteration,
7 D3 [ 2528

HESFE R E R,

Wfyiter () W MIEXANY N Z —RAEREEEGS . B1an, A Rk 2 S0 hse iU s e 5212
Ak, HERPIESCRR 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 KE OCBEANE) « LB PAZF4) (U string. bytes. tuple. list B range 45 ) oi#EA (N

dictionary. set By, frozen set %5 ),

CPython <2 Bl 4l Yi: len X} F K Fsys.maxsize B K J& Ulrange (2 ** 100) 4 5|

ZiOV@ffl OWError,

class list ([iterable])
BIRPARNREL, 1ist SLPr BR—FARFSIRA, FEIEHS Y7 & fs 2] L2 - list, wple, range.
locals ()
SRR 1] 7R 24 A M 5-R A . TERR B A 2 R R p i ] Locals () WP [l
MAS R . IERERYUZRR L, locals () Flglobals () jld—A7 L.

MR BRI N A O S AR RS T Y R A e A AR R

map (function, iterable, ...)
R[] — AN function | 17T iterable i — 35Uy 1 H AT R AT ERET . WRAZ N T EIMY iterable Z54
function W ¥ 52K A E 52 S 85 T I AT AW S AR B 0. 24 24 Al B A
S0, RAERAEANZFR A B ER . T RENEMACZESHocAHNEN, HS
Hlitertools.starmap ().

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

max (argl, arg2, *args[, key])
R AT AR G PRI ICE, B RIS KA E 52 i R .
QR RPEE T — MBS, B e iterable, JRPIA]ERXTR PR RICE; WERRAL T HIAS
KPA BRI ESEL, R B SR E S5
AW HBEH AT S . key LS HET REUH S EL, Wtk 1ist . sort () WY, default 5%
Z i M AT IE NG R S R [ E . MR ATER SR 2, I HIA 45 default , Wik valueError,

WERA ZAIRATTE, W R B R [ 5 — AR B . XFHAR AR EH 7 T AW sorted (iterable,
key=keyfunc, reverse=True) [0] ]l heapg.nlargest (1, iterable, key=keyfunc) {#
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K2
3.4 FiR I fE: keyword-only 352 default .
T 3.8 IRFE UK key IJPACH None.,
class memoryview (object)
R A LA CNAFIREDY X%, BXRFAER, WHSRN FLE .
min (iterable, *[, key, default])
min (argl, arg2, *args[, key])
R AT AR R i N Ie R, B R IS K A S S i/ NP
AR R T — MBS, B Rierable, 3R ERRT S A B/ NRITCER s WAL T B K DA
FRIAE S, LR BN E S
AW HBEH KT S o key LS EHHT REVH S EL, Wik 1ist . sort () WY, default S
S MR G  A R [ (R . QR AT GO =S, H HIE 4 default , Witk valueError,

WMEH L w/NCER, WRBCRRR 26— R B . XA H AR EHEF T 2l sorted (iterable,
key=keyfunc) [0] fil heapg.nsmallest (1, iterable, key=keyfunc) f£F—=.

3.4 FiiRINfE: keyword-only 3£2: default .
JE 3.8 RN key R]PAH None,

next (iterator[, default])

ST lirerator 1)__next_ () JPEHICE—ATCH. MBERIFER, WIRINAE N defauls, W15
HAEBINENfh k% stopTteration,

class object
R —NARRHERFTR S . object @FrGRIES. ErrA BT Python LSBT k. &
BRECN AL S AL

Eff: hTobject PA__dict_, WIITCIRRHE RIS object HISLH,

oct (x)
P BB N — D HIHR “00” NIERIERFER . 4552 — NG Python ks, AR x A
Python [ int X%, HEFREE L __index_ () FiEREl—AHEH, —LLfF]7:

>>> oct (8)
'0010"

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

B RO R R AT TR A “00” HIZR, WRANTR A

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

("0012', '12")

>>> format (10, '#0o'), format (10, 'o')
('"Ool2', "12")

>>> f'{10:40}', £'{10:0}"'

('"Ool1l2', "12")

FW format () FEHEZAFE B

open (file, mode="r’, buffering=- 1, encoding=None, errors=None, newline=None, closefd=True, opener=None)
FTHF file F12 @X#E%ﬁk objects WIRIZ SN RERLATH, W5k OSError. 2 tut-files FREUH K
B 2 R .

17
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file J&—A~path-like object , FernFFEFT SR IEAE (Xt EEARsE AN 2 |l TAEH SRR, t
AT PASE TEE 25 SO B R B B T SRS . (WRZE B 2 SCEERERAT, 243 [B] 1) /O X4 % P
e S X, BRAREE closefd % False o)

mode &R B FAFE , AT EFT I SCrR. BOAMESR "o, FR USRI TR U/ He
il WA - BAB 'w' (BEAFESUESHEESS) . AR T BB AR ' (fF £
Unix 249, Toie 4/ SCUHEEAEAT A0 B, PR S ABAERR 2B NS SRR ) o HE SCARE, Wik
FKAGE encoding , W EARYE L HIF-G P EHmiSH = M locale.getpreferredencoding (False)
IRBCYHIH D ) grhs o A5 B R A g, i 3R HORBLHE 2 encoding . W] I BA A -

4t
m

2B

BRI (BOA)

G, I IBBT

AFETEQUE, AR EATAEN R IK
TIPS EA, RS TR AR BN
TN

SRR (BRA)

TOPHTEH (BEREEA)

+|o|o|y x| |s

BB o (FTFSC TR, 55 et [0 "we ! Bl twb ' BECRHT IR SIS A
Fo MM+t F bt BRI SCPHEATEE A

Qe R BN, Python X3 “HEHIFNSCA VO, LA BERILAT IR SCM: (056 mode S84
'b' ) IREINA R bytes MG, RNHEFAEMRN . ECABT (BOAHILT , SETE mode 240t
@é‘;ﬁt'ﬁ) i, SCFNASRIEg st e, EEEMTRER encoding (MRLE) B 65 EARIHY
ST AT

TIINEE —PEENFEAT U W, AEEC RS, HRAETEH . PARTE ST AR E Huniversal
newlines, XAt Python 3.0 ELBUABRIAAT . 1 S Fnewline 219 3CRY

JER: Python AT IR E RGeS0 A SR A AL BEARh Python A Br52 i, LS T4 T
5.

buffering J&— AT VEEEE, T BOEZ PRI, £ 0 kKM ok (RAWE _HHETT), %
AL RSEFEATZE (RAESCARBEUR ), A > 1R FR B 58 K/ X ) 715K
INo YER, XFEFRE G KB K/ NE T 3R Z e ) VO , {H TextIOWrapper (HJH mode='r+"
W) B —MEh. BEAE TextIoWrapper Zof, HEMiflio. Text IOWrapper.
reconfigure () fJ write_through K. YA LA N buffering ZHbF, ERINI b SRmg TAE QD
T

o B SO DA E RN B T s i S R SO R BR Z oh K KD, 2R E IR R A
By “He RN Sl 0. DEFAULT BUFFER_SIZE., {EFZ RS L, S XK B A 4096 5%
8192 F,

o “KHA” AR (isatty () W] True BSCHF) MEMATSEM . HA SCAR SOP i _Eak Simss )
TR SO

encoding & JH T fBRS 5 Jn i SCAF IO G ) 24 FR o X W% HAE SCARREC R o BRIA GRS 208 T 5 10
(A& locale.getpreferredencoding () IR[EA{E), {HB] A LA Python 2 #text encoding .
A RLFFMRILY R, HSH codecs ik,

errors Je—PAIEHIFAFERSHL, T8 E QAT AL PR A AR AD B3 - XA BEAE —ERIBIUR . w]
PAGE A AR S R AL B (FUES R A2 5 % ), il codecs. register_error () i}
AT A8 AL PR PR e AR o AR R Bl A

o WERAFAEHBD R, "strict' K5I K ValueError 5, BRIMHE None BAMFIAIECR .

18
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« 'ignore' ZMEEELR. WVERL, ZMSHMADE RN RES REIEE K,
o 'replace' £FBHARMC (Bl 2 ) HAGRIREIRAHT .

+ 'surrogateescape' FHEALATA IR T w U+DC80 % U+DCFF il A i T 7 B Y
fiio MTEH AL surrogateescape Hf A B ik L6455 UL (37 2 e [o] 2 A 7] 1 7
Ao X T A ELEA RN G A ) S

o HEHEB AR A ZHF 'xmlcharrefreplace’ . A SR FESFRIE 5 NAH Y XML 5
751 a#nnn; .

+ 'backslashreplace' J| Python [ [n)§% S5 kg U 1R A B -

o 'namereplace' (WHIEHGSHIZEE) H \N{. ..} 5 UFHIRHIA SR 747 -

newline YL WATREATR A M ARATAF . BERIPAH None, ', "\n', "\r' fil '\r\n'. B LTIEREIEL
T

o MR H U BT, Q1SR newline fy None, W j H8 H #4745 S AR IOATRIDARA "\n", "\
Bo'\r\n' S5, XEATHERIEA C\n' FEREIFIYEZ B WEREE T, WS A E A e
X, HATES R R B A JE A AR R e AT AL S, W AT S e AR &
1k, I HAR [R50 FH 35 A 145 RN S i i .

o Rt th B AR, Q1 newline kj None, WB APMEM '\n' FIFERRFFE 8 RGN T 0 bR
fros.linesep. WIH newline & "' 8% '\n', MIASHITEIRE. WHE newline 2 (FAn] HoAth & H1(H,
IS AHEA] " \n" FRPREREL R 45 5 AR

N5 closefd *hy False HEZ5HBAS & SO A& SCHIRAT , HRA24 SO S PR, G2 ST IR AR 7
FRTHRGS . IR R SC44, W closefd 75K True  (ERIAME), 75 WKl 45 1%

AT DA A% 35 AT I FH ) opener A H & XIT 8% . SRS B E 250 (file, flags ) W) opener 3545
SCEXT G B LR SO IR ST . opener WAZFIR Al — AT I SCLHEIRSF (i os . open as opener 514
1% None [IFCERHMIA)

ST SO T T 4k R ed
FHEARBIEEH os. open () BRERIdir_fd LS, M2 H b A AR FT I S04

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

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

print ('This will be written to somedir/spamspam.txt', file=f)
>>> os.close (dir_fd) # don't leak a file descriptor

open () TR file object AU T Bt A . 2 open () PASCAR ('w', 'r', "wt ',
Yrt ' ) ST SO, TR E 0. Text TOBase (BfkNio. Text TOWrapper) B—AF2. 24fHi
S DL AT I SRR, R io. BufferedTOBase [—ANT2. HAKIRE G LM
AR ZERIEUR, Bk R 0. Buf feredReader; TEH A ZEHIAEM —HEHBN, B
RkElio.Bufferediiriter, MAIFE/BGRT, B¥iR io. BufferedRandom, 4 H Zapi}, W)
LAREIESRH, Blio. RawIOBase [fj—ATio.FilelO,

BAES RS ER, iifileinput, io (BB T open()), os. os.path, tempfile flshutil,
gl k—A % it E W open i Z%L file, mode, flags.,

mode 5 flags SEUAT PATEJE GG R FH ) S hl D gif& e sl 143 .

TE 3.3 JRE
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BT opener X2 .

HmT = B

HE AR I0Error, MIER0SError HH44 .

MRS AR THERE MR ("< ), BHESMAkFileExistsError,

1E 3.4 Bk
o SUPFIAEER AR

Deprecated since version 3.4, removed in version 3.10: 'U' =,
TE 3.5 UL

o WERRGHAB W, BESAETF AR, HREMAESEIXREHA, m
AR InterruptedError & (JRATEN PEP 475),

o T 'namereplace’ &HRACFERIO .

TE 3.6 JRE L
o BEMIXISCBL T os. PathLike MG,

o & Windows I, FTH — 4l & Zo X KR [l io. RawTOBase B 12K, M Agio.
FileIO,

ord (c¢)
XF R B4 Unicode “FAFAYFAFHR, 1R [MIALFRE Unicode i i BEEL. Bl ord (*ar) R MIHEHL 97,
ord('€") (WILHF'T) ikl 8364 . XiEchr () HIWRREL

pow (base, exp[, mod ])

R[H] base [) exp K F%; ANER mod A7HE, WIRIE] base [F) exp AT mod Bl (I pow (base, exp) %
mod WEE) . MBEIER pow (base, exp) LM TR FIzELTF: base**exp,

BRULFNBUERA . ST IR A EAESBEERL, WGE ) e AR EA M T 8 AL i) . X ine
BVER, R HA SEERARI R (s ), BRAESE —ASEONE: FEXRMEDL T, Ira S50
BREAGR I s RO R S R . B, pow (10, 2) 3&[E] 100, {H pow (10, -2) i&[H 0.01, X}
Fint W rioat FEM G —AHEEEITEEL, S E AR EVEREER. BN, pow (-9, 0.5)
R [l —AN T 39 BIME.

XITFint BAEEL base Fl exp, WAL mod, W) mod WZ5 K HEETLH: H mod Wh/iANZE . MR H
mod 31 H. exp HUE, W base DhFMXTT mod NaJFE[: . FEXFMELL T, &R H] pow (inv_base,
—exp, mod), Htpinv_base K base JEIERT mod B4 .

NHPIBIT R 38 BIBEIECE 97 Btk

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

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

1E 3.8 JOHE: XFint B8, =S H0PAN pow BUEAIFEE " ASHON A, RIRT AV IR0 1
15 3.8 BUEM: AW RETSE Z A AR ESEL

print (*objects, sep="", end="\n’, file=None, flush=False)
K¢ objects 1T E4i 2 file $8ERISCAL, LA sep 73FRIFAEREM I end. sep . end . file Fl flush W75 VA
KEEFZHRNIEA A
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A JE R SRR 2R B A, R PIT T str () —F, HSWBAZI, DA sep It
TEREM L end, sep Fl end FRLIUNFAFER s EATHAIPAKH None, X EME M HEOAME. WREAS
H objects, Wprint () $FHE A end.

file ZELME—ANHA write (string) FIEMIXTS; WERSEAGFAED N None, NXEH Hsys.
stdout., MTEITHMSE SRR SCRFERS, Witkprint () AaeH T 3B HBLR SO 4.
KT X%, Wik file.write (...).

b EHE file HiE . (HA2, WER flush E(E, FUERFBORHRHT -
TE 3.3 U 34N T flush K47 ZHL

class property (fget=None, fset=None, fdel=None, doc=None)
1% [1] property @14 .

feet ZARPUBTEERTREL fset 2T ICEBYEMERIREL. fdel J& T MEREIEMER L. I H. doc Ky
JEPERT GRS AT o

— A AR E T R x:

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

def getx(self):
return self._x

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

def delx (self):
del self._x

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

WMH ¢ h C WL, c.x BT getter, c.x = value ¥ setter, del c.x $fFH deleter,

RS, doc ¢ A% property JEYER) SCRYF4FH: . 5 /3% property K545 DI fer i) SCRYFATH (WI2R
TAHE) o XAl property () fERdecorator B HEHRFE @ T DAR 7 5 S B

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

@property

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

PAL @property HAfigh & KF voltage () kb fb —A>HA M E 2RI H g M getter”, F4F
voltage ) SCRY B3 1 &M Get the current voltage.”

FHALBIEN SRR getter, setter AN deleter J5ik, BNl IR e oK BRI B VL Hl
A FERERE LA ) BR KA TR A Y R R X R — TR R

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

@property
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def x(self):
H”"I Vm the VXY property. mrrn
return self._x

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

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

EIRHESH A0 TR 5 M. R TG IO R S A YRR AL s A (] 5 24 R (EAB Py

Xo )
IR ] RRAE JE A AT 52 IR R S A28 S BN B JE 1 fget, £set fil fdel.
TE 3.5 MUE P FRAE @ X SR SR EAF R BE R W B 1 .

class range (stop)

class range (start, stop[, step])
IR R EL, (Hrange s R — AR FIIRI, 2 WAErange 3 % 57 5) 7 - list, tuple,
range H ) SCRE iR o

repr (object)
RSB — AR R FTFRRTE R T2 RUM T, R a2k b —4Af
Htefheval () WHIFERER PR EHMEIL T, HRREAR D — NS0 R AL FrAlE
AR R R A DR AL O BOME B R AR S AR A AT R . — A DAEE E X __repr_ ()
T3 ¥R A% ) e R B S B R [ ) N 25 . AR sys. displayhook () ARTYTF], bk ek ks 2 51

K RuntimeError,

reversed (seq)
1R [B]—A~ B2 /] Witerator . seq Woill 72— B __reversed__ () HIERIN SR B H L HZ 5L
(A 0 FFIRREBECR S __len_ () HIEA __getitem () HiE).

round (number[, ndigits] )
U ]| g{umber HABVINBURG ndigits (SFEFERIE . Q2R ndigits B8 WEEN None , 3R ] e 4 A {H
HEEEL
XT3 ffround () FERNE R, ZERESE A BRIZER 10 110 ndigits WORREEG RS W
AMEBERERET, Wk B8 Rk, round (0.5) Fll round (-0.5) ¥JEH 0 i round (1.5) K
2. ndigits WAL EREUE (IER K0 . WA T ndigits 8K None , WER[EHEAF REEEL, &
MR [BME 5 number FIZERAATH]

S —f% % Python X% number, round ¥ZFE45 number.__round_ .

A XHF S IT round () WATHWTBES A NBE: BN, round(2.675, 2) ¥4aH 2.67 MiA
IR 2. 68, XAFZREFEIR: X450 2T REHAVEG/NEEEER_EERARE PATE S AR i b
Foon. 1A tut-fp-issues TIEEZ{EH .

class set ([iterable])
R —AHrf) set G, Al LASEEENA M iterable SFITCR . set R—PNERA., HEFser Mk
G R - set, frozenser FREXFTF XA SCHY

HrHMAEMESENEN frozenset, 1ist, tuple fildict 25, PAMcollections fHk,

setattr (object, name, value)

AtGgetattr () MXRL. HBHON— MR, —NFFRN—MEEE. PRI S
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PERZFR, SO EYE. RBEXR AV, RS RHERSAEYE. 1 setattr (x, 'foobar', 123)
ZEMT x.foobar = 123,

name Ju HFE identifiers H g SLfF) Python AR 1R A B 35 X 42 w8 $E 5% il X FEML, Bl andE — A4 H & X1
__getattribute_ () FEEEN _ slots_ . —AZFRA ARG I JE MBS W] S EAR D
FKevjjial, (HRw A getattr () &R,

R T AALZFRRG RAAERER, FHILFFIREGRAEE (A FRIZIT LM EN) 4
FROAEE secater () RIKETE,

class slice (stop)

class slice (start, stop[, step])
IR Bl —A~slice 4%, fCFEH range (start, stop, step) BERIIEMNY . HPZEL start 7 step
ERINE A None . YR X5 EA HiEERENE start . stop fll step, HIZREXNASHME (2K
BRAME) o XL EER A HALE AT fE; At NumPy fHARSE =58 RS M. iy RRs
EER, WeE IR R4. Bl alstart:stop:step] B{ a[start:stop, il. B—MHFEE
RENEEERT L, O[S fitertools.islice()

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

s iterable H TR 0] — S EHERP 5112
HAMA LS, BTG E N KBTS

key $i5 A A SRR B, T M iterable {44 TR P BUN T U RO BE (1 key=str . lower),
ARINE N None (EHZHEILH).

reverse K)—ANA/RME. WIRBEA True, WREAFIFRICE KL AT LA A THET -
ffiffl functools.cmp_to_key () AIAFERXH) cmp BN key HREL

WERsorted () HiPRZRER . WER—ADHER B ERA S H RS A A5 A 0 22 AR AR O I sl L
HIER) - EAMTHATZEA (BISEHR] . FHEH ST ) .

HEFP R R < FETTH Z R . AR A 1t () Tkt R AREFTHEY, {3 PEP 8 Bl 5k
AN &R SR BT 7E 5 A TR (Wmax () ) SEATAIR ARt mr B 52, X
ST BT A FRRIZ Tk S AA B WA B Tk i A 2R B LR AR AL, RO A 282
FAR R AR B3 gt () BT

A KA /R BN ZHE P #0R , 75Z 5 sortinghowto .

@staticmethod
RIS S S N R
S HEANSERER A E SR BRSO, 5 HEE
class C:
@staticmethod

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

@staticmethod XFETERFR N R EL I decorator - 1527 function,

BASTEBET ARSI (e £0 ), WATPARSEEFREE (- cO .£0)). WA, BRI AMER
MSER BT (£ ).

Python (#7575 Java B; C++ 25, BiEZfclassmethod () , W HT- A8 —Fhi1E K%k .

BT RS —FE, WAl MR F R B — IR staticmethod , HRPHARMITHLEEA . AR
YA DL T RE E ARG e 8O B B O A S Ao LBk T X Seif ol , A BRA:

23
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def regular_function():

class C:
method = staticmethod(regular_function)

B TREZAH REFSTHEARNE R, S5 types .

FE 310 JREW: BESHTESMRT FERNZ N EM (__module. . _ name_ . _ qualname_ .
__doc__ Ml __annotations__) , A —NHW _wrapped__ B, It HIAEL T DAE R
3 PR FHE TR o

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

Rl —Astr HRAHY object « £ XVEAIE R, WHZEFstr() o
str R WEFE R/ FHclass . B X THFRIEEER AT R - s,

sum (iterable, /, start=0)

M start FF4G E ZE 101455 iterable IR AR 0] A THE . iterable { 0@ & AT, 1 start {E A Fi4
FFAFER

Xf 8 Y R Uk, fFFEsum () B EEAAR. PrEEFRFANEER X ZEA .
join (sequence) . FEPAY SR EEXTIF SMEKA, WS Hmath. fsum (). BPEE— R 5T EARXT
%, HEEMHitertools.chain(),

TE 3.8 WU B start 2] i 4 F2HOE LORFE E -

class super ( [type[, object-or-type] ] )

RAl—AHEX G, BER BT ZH4 npe KRB B0 T 150 CAEZE g 5 1 4k
TERA .
object-or-type Tifi € F T8 R method resolution order, 18Z 2 type Z JGHIZETTE

2503 UE, AN object-or-type f)__mro__ D -> B -> C -> A -> object # H type H{EH N B,
NMsuper () HBEEE C -> A —> object,

object-or-type {)__mro__ JEYESII T getattr () Msuper () Frik M T LT R RIUT . %8
PEIRBIASH, W ATEAR AT AR 2= G A B A ST A (e e 24

AR SR A S, R A R R R R E . IR A SO — R, W
isinstance (obj, type) MAUNEAH. WHRE “ANSHCH—AFB, W issubclass (type2,
type) MACHEM (&M THIE).

super AP SAG]. AERAT AR ERIZRE T, super W] KT I ALIET A0 2348 E EATH)
AR, TSRS E S Aedr . XA A HA AR 5 P super B TIEARE AL

AR TES S PATIAEE h SR MEZ AR . T B8 Python A TN AFAE T RSO TD1E S
AR RAOR TR F 2P XS “SER R BONRTRE, B 2RI Ik 5
B ] BRI ETE RN 0L N R AR R 24 (B8 By RAES T a0 E R, 4
R A 3 A G P S 1 1 2 S R A R A S, 38 PR A3k S W 7T RE AR AEIZ A TN Z R I Lo 28 )

XEFPAEFAS B, SRR SR T B A XA

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

3 TOPE AR, super () WAIHPIRIEESR . — - ATREAIN IS fre e g MG i il e &

ar

24
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W Msuper () RERNEXMSBEERVG E W —B o kLA, Bl super () .
__getitem__ (name). EMEIX—L2EAEHECH __getattribute_ () ¥k, XHEEEERA
AT R 2, I H SRR IMEZ Ak RK . XL, super () #E1% super () [name] iXFEM G
A BREAT AT B U R e I A i

WEFENZ, BTENSEMIELAILN, super () HABRTAEENTMEH . BASEWE 06
FRESEOFHITHN G .. SNSEEAGE A T2 CNER, B gidas o5 2 A D407y
PUIET IR 2R B8 L2, iR TR B33 v b 24 1 SE
XETAT KA super () RATEEERAGSIRAL, WS (1 super() (941

class tuple ( [itemble] )

BAYFNEEL, Heuple b5 ER— AR RESIRI, 5 AE A 1555 52— list, nuple, range
SR

class type (object)

class type (name, bases, dict, **kwds)
BA—ASHS, IR0 object (2R . IR 2 —> type X4, WH Hobject. _class  frikIK)
XA

fEFi M isinstance () WEREORAMIGRI, FEOVERHE TR,

BAZAZHS, R —AH type W5, XAEAT EZ class iBHI—MEIEIE, name F47H
BIRAH S MN__name_ J@1E; bases ST S HIGT RIMA__bases_ JgM; QR A= W &Esm
PR Z M object ., dict FMALERTRMBMNITILE G BFEMA__dict JEMEZHim]
RESHE N3 . NIHMATHE RS QEMIE R tyoe M4

>>> class X:
a =1

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

TGS R T,
FRfitss = ZHOL AW X F SRS WL B 5T M RN GER __init_subclass_ (), HHY4
T L KBS (BT metaclass) W4T 775
%27 class-customization.,
1E 3.6 BCEHG: type B FRURARER type. __new_, FEAFREM A — S BHIE ORI S 1)
HH,
vars ([object] )
REEL, 2. EOIESUERHERA  dict  JBHMXNRN__dict @M.

RSB RER N S AR dict J@he; B2, HEXNLM _dice BIETRESRHN
FREIEA (B, e types. MappingProxyType el I H I HH 7 H)

KNFEZE, vars () BFT R locals (). iR, locals FHALHFEEBGEAE M, K AX) locals 5
P BT o 2

WERFEE T — IR ERA__dict_ @bk (Fl, HEHEIMEELT __slots__ J@IER)

X5 K TypeError FH.

zip ( *iterables, strict=False)

TEZ MBS IR, WA ERR 0] — R I AR e .
NV

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

(Rt
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(1, 'sugar')
(2, 'spice')
(3, 'everything nice')

HIERBE: zip () BEDCARENRSE, HAs i iU S 2ENSHOE RSN iR,
AP M OAN R zip () 0 BERIETEMS, EHIAERAT. XTI .
zip () REIERPATHY: HEEQ A SXCRIA TR, el for TRFABURA List i,
EHRE R, Ehzip () WIEAXIGTRERK AR ARRA RN, ARHZH X5
A AUBSAFAER 2. Python S fit 7" = AR AR AYAL BT 58
o BN T, zip () TERMRERTEBUGIEIL. BRTERNR T RIRTUE 2N, FRaH
DI E IR R KL

>>> list (zip(range(3), ['fee', 'fi', 'fo', 'fum']))
((0, '"fee'), (1, "fi"), (2, "fo')]

e il zip () HTWERMEERKEL T, XA strict=True AT, %580
Mzip () fE .

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

HEMT AR, R AR RAE A L Z BIPFER N &5 K valueError:

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

O

1, '"fi")
2, 'fo'")

raceback (most recent call last):

(
(
(
T

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

WRKSEE strict=True 5, Irg SEOTERX R KRR RIS PE, X iESTE
Ty B A b 98 B A X DA & BRI 0%
o NTIEITA M ERX S HAME KK E, KERERHEEHTERE. Xilitertools.
zip_longest () B5EM.
Wl 12 RA — A ERN RS, zip () SR E—D—uHWERE. WRARGEE S, WERE
— A EAES
INEF TG

o AIHRARIE AR SRAE T2 AN . SXAERERE ] zip (* [iter (s) 1*n, strict=True) ¥
BARS Fe 4 K n T 4. XA AR IEACES n K, B AR O AR A n R E AR
BRAOAEIR . R RICR 25 AR KR n k.

o zip () 5 * BEFFHLE AT DU ER R — 4513

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

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

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

1
[(1, 4), (2, 5), (3, 6)]
>>> %2, y2 = zip(*zip(x, y))

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

FE 310 fREE U BN T strict %L,

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

Eff: Himportlib.import_module () A, i&JE—" H# Python %tk o AN 752 21 1) 2 ki

IR & i import iEAIMLAE. B AR GE S Abuiltins BRI MRS builtins.
__import_ ) PMEEI import HAIMITE X, (HiE MAUNEIGXAM, HAEHSAH T S0
PEP 302) 5 #2455 LI FEAE iR, I HASSEACH S, FE7r 2 A ER 2 e iir i 2 BRA
SEH. [FAREABIEBEM A import () MINi%H importlib. import_module ().

AR K AR name, T globals Fl locals etk 7€ ATHE LY 1N SORIRREZ A4 PR . fromlist 45 )
TV name (T TRk TG 24 PR . AR SEIRIS e R 8 locals 248, HHET
globals I THi5E import iBAIFITERIAL F R 30,

level $5 7 J2 (BRI SR AR A o 0 GERIAMED FEWRE SUATAEXTH A o level IR B FRAMIXT TG
M __import_ () MHR, HFEHERLHRZE GEES L PEP 328),

24 name ZF BN package .module B}, HERFR B ZRNE GE—ES2ZHINAK),
M & PA name f g4 BB, (2, M50 THESSW fromlist Z500}, WPRFR ] DA name iy 24 AR HE

B, 4 import spam YZEALRF N5 AT ARSAE AR 97585

spam = __ import__ ('spam', globals(), locals(), [1, 0) ‘

15/4) import spam.ham [ZERFF N LA IR

’spam = _ _import__ ('spam.ham', globals(), locals(), [], 0) ‘

THHEEAER . import () RUMLRIEITUZEIRAY, HARX il import HEAIFIEE BIRFE S AR
PSS

H—H, i84) from spam.ham import eggs, sausage as saus [Z5HE¥EH

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

XL, spam.ham B th import () dR[A. B AR GRS e O IR E 2 AR
VAIOE

R AR ARG AR (JREEE ), 1M importlib. import_module ()
TE 3.3 JRE M level FIEATE X HF L (BRIAMEWABECH 0).
TE 3.9 HOE M MM TS558 -8 ok -1 i, R4 PYTHONCASEOK BUAER 1 Z 1 o
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BB BAAETNEGZ SR, BIT&:
False

bool KMMMERMH. % False MILZIEMNH &5 K SyntaxError,

True

bool KRAMEAE. % True WERIFEMIF 5Kk SyntaxError,

None
HE R RARSERRT S, BIATE R [0 A R 5L ABRA SR 45 None B2 IEEM I &5

K SyntaxError, None s& NoneType 257 R ME— 3L

NotImplemented
24 A H B B AR (W __eq (), _1t__ (), _add__(), _rsub__() %) iR[a| K4k
B, HTREF A AR sl wnl RN H B Rk (W __imul_ (),
__dand () %) BT EIEEH H TR B EANAER /RIS PR, Not Tmplemented Jgtypes.
Not ImplementedType SR ME—SL

AR 2 bl (i) J7 kiR ] Not Implemented W, MREgRIF 221X 75 — PR (EUH A
— AR, BORTIZEAT) BRAHRE. PRI 25# R 0] Not Implemented , MIMREARF
GIRIE SRR BRI Y Not Implemented K G 2R L4 15 H E 50k [2] ] Python AUHS Y
NotImplemented {H.

B AE S R

:f#: NotImplementedError fll NotImplemented AR B, BIMEEATAEMLINGHRMHE. &
KAIHE I ERTEAE LR, WS FNot ImplementedError.,

TE 3.9 WOE R VE A R ER R Not Implemented E#{FFH . BT HEI WM EE, (HIFH
Wtk HDeprecationarning. 'BX¥HERFH] Python AR FE| K TypeError,
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Ellipsis
SRS FMAE. . MIE ZRRRE BRSO AR R B P R Y] B R A A .
Ellipsis f2types.EllipsisType ZEHIME—3LH],

_ _debug___
A Python A5 DA -0 IS5, NWIERFE(E. S0 assert 4],

WfR: AR ANone, False, True fl__ debug__ AR (RMAEN, WMREES, H57)
% Syntaxirror ), FIAEATAIAMGANIRE “EUIER R,

3.1 HH site HRFIMBIEE

site b (FERZIMIE AZhTA, BAEAH —s fr AT 00) FLHEA MBI N E G4 =0 . BN
AARRERT shell A, FF HANNAEARR 7 B -

quit (code=None)

exit (code=None)
UATEIHOR I, AT 4345, Bl “Use quit) or Ctrl-D (i.e. EOF) to exit”, 474 Fil L%t 5,
P g R AR K T | & SystemExit,

copyright

credits
FTE BT R 5 50 5 T B OB B A2 1 SO

license

MITEIRT ), S4TEI 4538 L “Type license() to see the full license text”, 41 Ff IL AT 42}, H5DA
TR ER SR VFIESCR (R BR—BE) .
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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 ARSI, DAEAE 1f 3 while fENAAFEUR NN T SCHTR M /Kis S M SRR ROk
P

— X RAEBINN LT IR ELAE, B AR 242060 SO0 IR I8 28 5E LT __pool () Jrik HagM
False g X T __len () JyikHIRMIZE. FHIEASEHMIN T T 2P0 BRIER N B

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

P RAES R A IZFAN N E R ORI ] 0 B False MEMMRME, 1 ok True fENEME, BRIEAITUNI. (E
FRIAN: Ai/RIZH or Al and R [ H A — AN ERIERL )

U X SO TR VR B AIAME B AT 5% Python 2% 48 (customization).,
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4.2 F/RisH --- and, or, not

XLJE TR, IR TP HES:

EE ZR: &iE
x or y | MR xCHEAE, Wx, &y (1
x and vy | if xis false, then x, else y 2)
not x if x is false, then True, else False | (3)

YRR
(1) BRAMEHESAF, IS VETER— BHON AR 42X B AR
Q) SRS, IS TER— A BAON U A 2 A B AR

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

4.3 LLBEH

7£ Python Hg AR HLEGZE AT . ENRMEHHR (A/RIZEMIEHRR) . WRBEATDMERSRIE; 7
W, x <y <= z%NTx <y andy <=z, WHENARZATIET y RPORIE—K (EAEPIRME DL H 2
x <y GiFRBIERT 2 ER ORI .

BT 2 T BB
EH | &%
< RN T
<= AT T
> FTRERT
> KT HET
= 5T
= AT
is XTI
{5 not | MR

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.

— AN S AS BE -5 A0 ) 2 Ho S 31 B A R A g e S AT HE Y, A SO E LT R L2, 1
o1t O, _le (O,_gt__ O PAM__ge O (MARARESSIE I L ERRERE, @ HE
B 1t () Ml _eq_ () FALAT).

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

A PR A MEREIERAZE in Ml not in, Efl¥lierable 3BT __contains__ () JIikHI
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 EARIIFR B IT T AENL 25 37 OB RS BE AT NP 2 s TE T
fEsys. float_info WHEH . I IHFER, 530 A—MFEmEEG0OR . BN DE 2 PEEBGX A
W, WHEH z.real fl z.imag. (FREFEASMIIMBTERL, FREMEA 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 52 & fFiR Az M uBE RSB EIESE ANRBUERTR, ~ B4 RN EIER 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 (BEERAN) #EFF Iz (A XasBARESH, S04 operator-summary) :

ZE ZR: #ZiE | TR
Xty x A1y HYA

X -y x Hly 22

X *y x Al y [

x /y x Fly BT

x /]y x Al y [T EL )

X %y x / yREK @)

-x x B

+x x AN

abs (x) x HEXHE B R/ abs ()
int (x) K x OB (3)6) | int ()
float (x) X x AR R 7 AL 4)(6) | float ()
complex (re, im) | — A SEHR re FFEH im BE . im BRIAH 0, | (6) complex ()
c.conjugate () B c i3t

divmod (x, V) (x // vy, x % vy) 2) divmod ()
pow (%, y) x 1y R ©) pow ()

X ** y x )y KR )

PR

(1) WHRHEERER: . S5RME SR, (B85 RREIA—E 2 int. BHE R BN ATLHE T A
1//2°00, (=1)//2 K -1,1//(=2) R -11M (-1)//(-2) k0,

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

(3) Mriloat Feffidyint FFLPATHEINT, ZFEH/NIGRD. WS Mmath. floor () Mimath.ceil () W%
TR AR BT 50

(4) float 332 F4FEE "nan” M AIERTZ+ 507" B9 inf” 43 5 F R 80T (NaN) DA K IE B 51 FE55
(5) Python f pow (0, 0) A0 ** 0 A 1, XEdmFEiE T 0w MEE .
(6) BEZMEFEFIHAEEFEENS 0 ] 9 BTM %K Unicode FE4F (HA Nd 45-4E B IERI D 55)

12 A https://www.unicode.org/Public/13.0.0/ucd/extracted/DerivedNumericType.txt £ & B A Nd K@k
AR R SRR

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

AR ALE LR AR T Ry i, ANE T RES ot ~ B SHAL - uHE AR (+
and -) FFRIII LSS -

WA R AL SC TP HE P i s Ha1 2

=8 #ZR: &iE
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) ¥ n %M TRLA 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 Y T4 LA 75100
FF ) [ R4

4.4.2 BIABRIMITE

int 8BISCH T numbers . Integral abstract base class, AN, BRFRAL T H AL LA

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 JEZE, MW x.bit_length () &ffiff 2** (k-1) <= abs(x) < 2**k JJME—
IR k. [AREHL, 24 abs (x) /NEEPAEA IERF S AR, Wk = 1 + int (log(abs (x),
2)). WK x A, W x.bit_length () & 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 .bit_count ()

AR [ A XHE R —DE I 1. tYEFR N population count. 7R fil:

>> n = 19

>>> bin(n)

'0b10011"

>>> n.bit_count ()

3

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

EMT

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

3.10 HiHIIHE.

int.to_bytes (length, byteorder, *, signed=False)
1R ] R — A 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\xEFE\XEE\XEE\XEE\XEE\XEE\xEf\xfc\x00"'

>>> x = 1000

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

M length DNFATRFOR . ARBBCRREM 4 €W T RBORF R M &5 K overflowError,

byteorder Z4(fi5E T 2R BBUN F AT « QI byreorder Sy "oig" , IR (o35 ot 7 1 B4l
I3k WS byreorder g "Little", NIRRT AT TRAIIRIE . PR MRS BT
W)F, M sys. byteorder YENFEIFE.

signed SR T JE 0 RO AMIE R R B QIR signed i False I HEG & s, &g
K OverflowError, signed [WEINE N False,

3.2 B RE.

classmethod int.from_bytes (bytes, byteorder, *, signed=False)
IR [B] 2 7 R TR B R
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>>> 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 ZBLW T N—- bytes-like object BY J& 4 NI AT BT 4 .

byteorder ZHUNE T AR RN I . W byteorder % "big™ , MGG 15HoAE T 1AL
Tk, WS byteorder S "1itele" , MK HCAET T IR 6. Btk RS LA T
T, B sys. byteorder YERNFTNFHE.

signed Z AR A5 (] —AAME AR BEL
3.2 B fE.

int.as_integer_ratio()
IR —XFEE, H R IE A S TR HOT B RN IR BB TR B2 XN B SRR T, 1
YER o3k

3.8 B fE.

4.4.3 FRARBBIMMTE

float 2KFISLIN T numbers . Real abstract base class, float #-EAG DL N5 ¥ .

float.as_integer_ratio()
IR A XRERS, AR IR GRS T I BT B BN IEER. Te95 RG]k OverflowError Tij NaN i

&8 % ValueError,

float.is_integer ()

An2f float SEBIAT A RO AR MR ] True, R[] False:

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

>>> (3.2).is_integer()
False

WIS SR S TN BRI AT R 2 (B B 5545 . BT Python V7 S BCTE NRAE A S —BE I8, PR G i B
5 a3t # B FAF R Z IR A 2 B0 B AR R TS EERBCEA A PR RS R ik
T RE XAESA TR EE TAER R A H
float .hex ()
PAT 7S B A5 R B 3R [l — AT R o X T A BRE AR, XM RR R B A R 0x Al
FERER p INFEEL
classmethod float.fromhex (s)
R PAF S HERIFAFER s FORPE B RE. FAFER s AR BT AR A 254
R float . hex () 5L, Wifloat. fromhex () 2Rk,

oA R R A ON:
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[sign] ['Ox'] integer ['.' fraction] ['p' exponent]

A[HER) sign ATPAE + B -, integer Ml fraction & T /NHEHIEIDAS A F4FH . exponent @34 Al 1k
B SRt HEE R KNG A 0, 7E integer BY, fraction Wb/ F /DA —AS TN dEHIES . BUiEESRLF
C99 FRUEI) 6.4.4.2 /NYT P TR B TEY: , 2 Java 1.5 DAL BT . B, floac. hex () HysmHIT
PAHAE C 8 Java ACHS il /S b S 807 m e, ik C 1 $a MU #4558k Java i) Double . toHexString
FFAE R SRR ol £l oat . fromhex () g% .

T YEE exponent &+ HEHIBM AR T/ b4y, B4 HE S REHAN 2 MER. Blan, NIRRT
0x3.a7p10 FRFAE (3 + 10./16 + 7./16**2) * 2.0**10 BJ) 3740.0:

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

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

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

444 HFXRSFHITE

T ATBENA A RBAET = Fy, BOK x == y WU hash (x) == hash(y) (HEZW _hash__ ()
FER SR . N T ETAESMEFERA (F5int, float, decimal.Decimal ﬂfractlons Fraction)
IR ARIERLEE, Python X AUF R BN IG Az BB B T ML B A HEUE L5 — M mE, HIiZis®s
Xtint fllfractions.Fraction WETRSLR], AN float fldecimal.Decimal B4 FRELFIIA] .
AT U, 1 PR IO 8 T A e Sl P 64T P RRELS . P AMEFE Python H1R] PAsys . hash_info
) modulus JEMERIEXHT .

CPython SZBUAN i : H B M40, 75 Clong Jy 32 fifgblgs P = 2%*31 — 1 [fifE C long Jy 64
PR P = 2%%61 — 1,
TEANALI AN fridk:
e MM x = m / nE—IEARA TS E 0 ARG P RS, MI5E X hash (x) Fm * invmod (n, P)
5 P, H invmod(n, P) &% n#Ep BUL.

e I x =m / n E*Aﬂkﬁﬂﬁﬁfi’ﬁﬂ n AP P AR (H m ARRE) W) n REEXT P FEAR, PA_EFIIER
B FEHE S NE X hash (x) HHEEME sys.hash_info.inf,

e AR x = m / n @ THHEBINE L hash (x) 24 -hash (-x) o AEREERMEAER -1 WERFH
Brh -2,

o Hf{H sys.hash_info.inf fll -sys.hash_info.inf 4T 1IE LG58 1 LS5 HIME (B .

o« T —Pcomplex {H z, £ i@ i1 hash(z.real) + sys.hash_info.imag * hash(z

imag) PFEFRME MG A (HLS GE Kk, HEFTHEAL 2**sys.hash_info.width Mﬁ;ﬁ;&_?
range (=2** (sys.hash_info.width - 1), 2**(sys.hash_info.width - 1) (E,[%]ZV\IO

[ ﬁn%ﬁ%j@ —1 MK R 2.

Y R R R, X BT — SRR AT N B Ay SR Python AU R B, T T BREL. float
5 complex EI/:”]ATH{E:

import sys, math

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

(R Tgksn)

4.4, #=F3ERY —-- int, float, complex 37




The Python Library Reference, %% 3.10.19

(£ 50

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

meen

P = sys.hash_info.modulus
# Remove common factors of P. (Unnecessary 1if 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

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

if math.isnan (x):

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

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

return hash_fraction(*x.as_integer_ratio())

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 X{CERZEEY

Python SCRFTEZA A A TR IR S . IR (o WA~ B VR SE B s BRI T e I A e 3k

PRI SR FFFE N SO AR A I 751 SR SRR U

BB irerable 3CRy, WAE L—A T

container.__iter__ ()
IR [B]—A~iterator W5 . FAZTFE SR T CINR R IE R WERAAS SR R IR ASEAL, A] A
PRI R L 1T SRR W RS . (AR Ak R BRI 017 TR SR
JEL SR EE AL SE A 4528 . ) )5 %] T Python/C APT 1 Python X R ZEAIEERIARY tp_iter

AL
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AR R B B TSR WA, ENEEFER T SR EHIL

iterator.__iter__ ()
R [literator WEA L . X2 R R ARSSAERIFI A for Fl in ifA) T Am . Iy AR T
Python/C API #1 Python 4 B EEMIAR) tp_iter F{i7.

iterator.__next__ ()
iterator "R AN — T, WERCEEAFREIRI, W5l kstopTteration B, MITEX VT
Python/C API #1 Python X} 4 B ZEF (AR tp_iternext f{i.

Python 5 3L 1 JUAMEACENS G LA SCRER — A s Fr 113820 . L AHA A i FE A Tk A0 B TR
AT SE B, R AU HA PE O SR R R DA AN

—HIERAW__next_ () HEGIK T StopIteration, BMbH—EHX G G| & AR FH . AN
AT AR PE A SRS TC VR IE B

451 HpiEAR

Python fgencrator $EAt 1 —FhSEBLIRACE ML A BERE T o WSRA ARG __iter () JrikBsEdlhy—
LIS, R E SR AR SR (AR BB — DS ) , TR iter () Hl
__next_ () Jiik. AREMARELZAF LT LASH yield Fk SRS .

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

[ =FhEA S 25 Tist, tuple Fl range X5, SHALPHE = SE R 208 A1 SR F 45 & MRS E 00 i 37 252
SAER T T/ N A

4.6.1 BRAFIIRE

REBUPHIR, ALIEn] 2R RN n[ AR SR PR P, collections.abc. Sequence ABC

BRI R A HAE 7 7 912K B IR At S X S A

WA SERTIFIN I T AR, FEbER, s Al e 2B MIEZEBUR S, n, i, j 71k 2B x 2 AT

2 s FTHLE RO BUMIE FR B AL O &R

;ﬁn %ﬂznot in #AERA S R L e + BHED M+ (R B RA S EEis F A R R i
%

pry | #ZR: #£iF
X in s WS s PRYEINEZET x WZER N True, BN False (1)

X not in s A s PR IEINEZET x MZER -k False, HNH True (1

s + t s 5t FHPHE 6)(7)
s * nE(n * s AT s 55 H BT n RPHE )N
s[i] s BY5E i 0L, R4 0 3)
s[i:j] N NEN 3)4)
s[i:3:k] s i 2] j KN kYA (3)(5)
len(s) s K

min (s) s 1 g/ NI

max (s) s [ BRI

s.index (x[, il, j11) | xfEs TEHREHAIMNRTS (RIS 85T Zn0) | ®)
s.count (x) X TE s B B R B Ak

SN, R AR AR TR A 2 R
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FRATFIZE AL P A SR e . el tuple A list (1 HBER T HUBOW Y. T R F BT . X EIREHE
RS, WA T LR ERELIS, I LTI . (SERATESHES S50

comparisons #5457 . )

W] B ) I [ R e s AR — AR T RV RME. BV P A g R %R G R Rk i i (ln)J5)
it A AGHEBE] IndexError B a StopTteration WA RALS (B2 URTIEEEIUT).

YR
(1) B#% in Ml not in BTN T OOR N T A0 SR, SR MBI (st r, bytes
Rlbytearray) WA eI T 51

>>> llgg" in "eggs "
True

(2) /T 0 1 n fHAPEUAE 0 RALPE CEIN—5 s RIS FI) . HERFS s R A S0E L
EMNSWEZRGIM . X k4R %4 Python ZiFLH T REINIL; Hln:

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

[el, 1, 111

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

[e31, 31, [311]

HEWMERET [11] 2 MET NS VRMBITTENNE, FrPh 1111 * 3 858 = JeEHEp
XX — A FRAGI H BI Lists PRAEM— D IR LR AR AHX — 25 R B M. RATRA
F AR 5 BT AR S R T 51 3

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

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

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

>>> lists

[e31, 151, [711]

HE— IR ] DAYE FAQ 45 H fag-multidimensional-list AT .

(3) W i 8O AfE, WRTIF AN TR s BRE: RIS 2800 len(s) + i8{len(s) +
Jo HERER -0 73888 0.

@) s i3 jRVIRBE AR 1 <= k < KRGS kTR F5 . Wi j KF len(s),
WA len (s) . Q0% i gEATHEE N None, WIEEH 0. A0SR j #iAREEC N None, WA len(s). @
i KRTET j, W R .

(5) s i8] j KN kMYIRBUESCHITARL 0 <= n < (3-1) /k EKGIS x = 1 + n*k I
WIFE . BA)iEdl, K558 1, 1+k, 1+2%k, 1+3*k, PABLZIE, 4iK%] j BHE IR (H—ERNEHE ).
2k HIEERS, i fj SR EARKT len(s) . Xk HRAER, i flj SPHEAKT len(s) - 1.
W i 5 PSS None, BfI&CH “&1b7 (5 G2WF—impd Z B E BT L A5 HHEE,
k AR IR & h None, NJ44E 1 4bFH.

(6) PFEAT 2L PIEIE S E MO R . XA I B PR P s T T 8 2 T 5
BRIy . BRI IERB AT IF RS, AR ATS ) R R E 2z —:

o ARPFHEE st XRART MR — DI ERHAERSGHE M st r. join () BB A—"1i0.StringIo
SLBIFAELT RN RICE IE

o R PREbytes X5, AR AR bytes. join () Blio.BytesIo, B Rt AT PARE
Mbytearray MRIATHHPHE . bytearray XGRERZLM, I HEA R EI>HALH]

o WARPHEtuple XG, WUCNY SEList 2K
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o WTHERA, §EF SR
(7) HLEFPBIRA (BN range) SRR RFERINA TS, NI A SRR P9 BHE A .

(8) 4 xAE s PHRAFINS index XF| K ValueError. AN LIHE SCFRHEABONSE A j. EPINZS
BAVFR BB RPN 775 B AKPINBONS BN L T @I s[1:3] . index (x), {HREA
S HMEATEE, I HaR ARG DA RS ISk m A1 7 99Tk -

4.6.2 FE I FFI%E

TNTT AR 3 2 7 3 S BT T A% 7 90 SR B R Se I ME— 3B B X hash () N ERRER S
KRS HE ARV AR R Bl cuple SERIRHVEd ot 4, DA Eset flfrozenset SEBIH,
SR A AR WA B AN 0] 28 8 AT F i Ak & G 8 TypeError,

463 TITFEFIRE
PAF et P A E BAE T AR [ 1 258 g Y. collections.abe.MutableSequence ABC #3243k
WA Gy HIAE B 8 U758 EER S I SO A

BTGP s 2 AP IBA SEB], ¢ AT TR G, 1 x 2AF AT s B JEAU 5 R R A A9 AT Xk 5%
(BN, bytearray UEZMWLE 0 <= x <= 255 {HIRHHIBEELD.

ey} ZR: =it

s[i] = x K5 s 5 | BUREHA X

s[i:j] =t B s i B j YR B o TR A 5 1 A

del s[i:j] ZRTF s[i:3] = []

s[i:j:k] =t Ffslijek] BICERBHN 1 TE (1)

del s[i:j:k] MINFTHRR s [i:9:k] IWICE

s .append (x) B x WIMENFHNMA R GF T sllen(s) :len(s)] = [x])

s.clear () M s HAREERITA I (SR T del s[:]) (5)

s.copy () A s kI (ER T s(:]1) (5)

s.extend(t) Bis += t | HHtWNEY B s EA LEZFET sllen(s):len(s)] = t)

s *=n i s N B n YORXT - T8 (6)

s.insert (i, x) TEH i ARG ER x A s (FERIT s[i:1] = [x])

s.pop () 3 s.pop (1) PERCEE § ¥ BRI, PR s HRSER (2)

s.remove (x) MEE s HEE—A~ s 1] ST x WuiH . (3)

s.reverse () RS R R TR W . “
R

(1) ¢ 5B FrE e r D) B B A A R K
(2) W[IESECERIAK -1, HILEERIATE LR S 518 Wi s — .
(3) M4E s FEAF x B} remove () #BESF| K ValueError,

(4) BEFERRTFHIN reverse () J7ika BB SO% 79 ARIE S M) 28 55 . D4R e P L # A e i
AR NI TR, EHA RIS .

(5) fU3E clear () Fl copy () &N T SALFFYI F BAEM AT B 4548 (Blldict Mlset) B4 AERFE—EL
copy () Aigcollections.abc.MutableSequence ABC —#R%r, 1B R ZEEAKT ] AR 751 25
AT E.

3.3 WhEhaE: clear () fil copy () k.
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(6) nEA—DEEL, SR — T __index_ () BWINZR. n(HFHGECRHEZTFI. FIHRITA

SFEI ENISWZREIN, IEWE A 72030 AKX s * n UL,

4.64 FFEK

N2 AR P8, AR 2800 H 8 (CHEfoRS i AR (DURE B R AR 1 A T A8 k)
class list ([iterable])

A Z R0y A ) 4k -
o R X AR SR IR SR [
o BHTTHES, HARIAE S 2 H: (al, [a, b, c]
o [ FEMESER: [x for x in iterable]
o (i HRBIIERE: 1ist () B list (iterable)

Mg R — 23R, Hh eyl iterable |5 5 AT AH [F] ) A 5 T o iterable W] DA 2 )75
TR BRSBTS . W iterable T4 R — D5 3%, AR B HEIA, KT
iterable[:]. flf, list ('abc') IKE ['a', 'b', 'c'] W list ( (1, 2, 3) ) KM (1,
2, 31. WAREAGHSE, WEHE—=5HE 11,

HEWrZ#BER AR, Wifisorted () NEKEL
B FSI T Fr A —A% AT L PSR ERE . S REBAMERL T A ik
sort (*, key=None, reverse=False)

BT AR BT IO, R < SRIATR TR LR . S A 2Bl AR A LT H
BRI, BT RAER R (TR AT RES AL TR B B RES )

sort () EZMARAK P AR SR AR 42 F 5-40):

key $8E A — SR RE, T NEADFNEICR PR (FIH key=str. lower), XLV
THERE TN ESPOT R, REEENIP AR . BOAME None FUREIEXFE
THEFF AN 5 A B SR AL

W PAMIE ] functools. cmp_to_key () ¥ 2.x XA&H) cmp BREEAR K key BRER .
reverse J— AR ME. WHRBH True, MEMINFRITER RGBT LI THET .

KRS 9 B 7 9 22 S B B2 91 A PRUE ZS TR 28 D P o R B P L 8 i o ) 422
%;ﬁliﬂ‘ﬁﬂ@, EIARLREHEF ERFS (EH sorced () SR K— A8 S HEF 51 58
Bil) .

sort () JTEHIPRRRE M . MR —DHEP PR A S 28 BUAREE RN 5 10 T 3R A XD P e
NRER) — XA AT HATZ EHE (BIASesall ], Mgy ) .

A KHER R BRIy ZHE 7 088 . 7525 sortinghowto

CPython AN YT : 76— DR HR T 1 1], S 002 £ 28 JEA TR DN AR 22 38 JUA 52 LY 5] . Python
1) C LI SAEHE T 5 R o s, QR Rk I8 A HE P AR s ¥ 225 | K va lueError,

42
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4.6.5 jT4H

TCHRARIAERF S, 1T AR 2 0UE (BltNd enumerate () NEREUI LR —I4l). JC

AN TR LB AT PRI (Bl ARVEE iR set Bidict BYSEHI) .

class tuple ( [itemble] )
Al A ZFh oy A e -

o [EH—XHBHES R RR A O

o H—NEHRE S RFREICH: a, 3 (a,)

o HHLES R Z AT a, b, cor (a, b, c)

o HiIHNEWtuple (): tuple () B tuple (iterable)

M # M — oo, HA s s iterable W) I H A AR [E AE -5 0¥ o iterable T A2 751, X
ik R & g s HAh T AR X 5. WIIR iterable © 22 /2 — N JC4L, SN IRl AR MR HR [l i,
tuple ('abc') iR ('a', 'b', 'c') i tuple( [1, 2, 3] )RMF (1, 2, 3). GEREHSH
WEH, WrEdsaE— T O .

R A ST H S g S AR BTG S . [BFES H2AEn, A s yodl ok i Bk e ia vk
X OLERSN. BN, £(a, b, <) @FEP MR =S8 £ ((a, b, <)) WEFERH

PR B — A~ =04l
TCHSEIL T T — AL R B

oA 44 PR U5 AR BCad e 285 [ ) S M A S s 2 104, collections. namedtuple () W]

L EIRA bGP W SEe priiioprize N

4.6.6 range Y&

range REFIRAAERBF P, @H N TAE for PR A IHERE E 1AL

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

FiEyand

range A4 35 AR S E R (VLR NE M ine SRS T __index__ () FEFRTEIIAIS) . AN
AW step Z4, WIERINH 1o QIR start S48, WERIAH 0. Q2R step HR, WG| K valueError,
MR step HIEAE, BiE range r WEMIARX N r[i] = start + step*i Hfr i >= 0 H r[i] <
stop.

MR step R TUE, B range WA AN r (1] = start + step*i, HRBIZMASCH 1 >=
0Hr[i] > stop.

WA (0] AFEERYEREIZRIE, W% range XTR N4, range XPRIGIAFFNRT], (Hid SRFH AR
N MIEZR T T € ) P S AR R IF IR R 5 -

LR AN {H K T sys.maxsize Y range X G2 # ALY, HELEHEIE (Bl filen () WTHE T

ZiOVerflowErroro

—¥¢ range XF4RHH T

>>> 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))

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

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

(FItakgs)

4.6. %R - 1list, tuple, range 43




The Python Library Reference, %% 3.10.19

(£ 50

[0, 3, 6, 9]

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

[OI 71/ 72/ 73/ 74/ 75/ 76/ 77/ 78/ 79}
>>> list (range (0))

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

range X R T — A% FRAIRY FT A HRAE, HBHEMEE RN (X2 H T range X5 HEERIR T G AR5
KHYFF, T E A AP H R 2 i FOX ) o

start

start JEZ1{E ARZIE S AR5 0)
stop

stop TS HIMH
step

step TEZHI{H (WERAZTES AR UM 1)

range REMHFEM L ist Heuple WIRHLET — P range MR ER SN EZHERR (B/N) WiF, RieH
PRFORIEEAZ R (HERBRAFT start, stop fll step fi, FHa M W5 R AR B ITs TR
fi)-

range MR LH T collections.abe. Sequence ABC, $REINE &N, JTTRRT AR, VISR, I
STRARG] (B 5 KR - list, tuple, 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

] == A1 ! = K range X} 52 A G 21 HAE N PR Ui . k@ id, AR range X4 7R #H R AO1E
AN ENT R . (SR S5 RAH 4 range X R AT BES HA RFstart, stop fllstep
J&1E, i range (0) == range (2, 1, 3) Jij range (0, 3, 2) == range(0, 4, 2).)

1E 3.2 iR SCP Sequence ABC. SCHFUIA MIGERTG o B 0t X G [ 5 ] UUEAT R AS I, A
reig LA I

T 3.3 WUHE G 2 =="F1"'=" DAMRYE range XI5 r e BT PR AT IR (AN R ARTEXT R FR ) -
3.3 PiRINGE: start, stop flstep J@M,
UL

» linspace recipe 7R T Q] SE I — N FE R SRAEL AR A3 5517 1 B0 FH 1) range XF42 .
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4.7 XAFH|ZE - str

1E Python WAL FRSCARE R ] s £ - XI5, AR 45 % . FAFH3 2 i Unicode W (IS A I AL 571 5
PR IHIEA Z P H

o BEIS AKRSHE" K" FF

IR YNRE T TS

° EE%]% {1 'Eiﬁgl%' 1 |’ nwn Eﬁ;}x?]%"""
S = H 55 1 A5 5 il DA B AT ——H A A 102 A AR B S e i A R P T E
PEo B — R ALY . Z ) i S hs 70 B 0 22 A 745 0 7 T EL 2 B R O B A E i e
:ﬁ‘,‘j[‘:%ﬁﬁ’ ("spam " "eggs") —— "spam eggsno

THZ I strings T A KA TR FRENEZE L, QIO SOFS, AR © (Craw”) B2
SR SR Sy 5 AL 2

TR AT LA ] s £ - MRS AR S B

T AR “F57 K, PR RS [ BER A — K E R | (7. i, s F—14
=5 s, s[0] == s[0:1],

A R AR, (Higstr. join () Bio. StringIO W] AN ARMRIEZ A Bom Ber il
FFE

£ 3.3 BCE S S 75 Python 2 RFRY ) N ARA, FRHAAVFFAFER FRIEEN u BIgH. EX5 A5 5 E
BBEA N, HHARES ¢ iR

class str (object=")

class str (object=b", encoding="utf-8’, errors=>strict’)
W& [1] object 1)F 41 A AR ARIEME object MR [l 23 P47 Ef . AEHAWTE I T str O AT NIRRT
encoding ¥, errors ZEA L, HAKILT.

W encoding B8 errors ¥R 451, M) str (object) &[] type (object) ._ str__ (object), XZ&
object (/)7 JEIER” SAE N RIF PR R FERER . T FRAERNE, XRZFHBEAY . WF object ¥
H__str_ () ¥, Wstr () ¥EEENiRE repr (object)

i 5 encoding BY errors /b 45 W Hoh 2 — . W] object ¥ % s& — A bytes-like object (ff Wbytes
B bytearray), EIEN T, UWHE object &— A bytes (Bibytearray) ¥4, N str (bytes,
encoding, errors) &y Thytes.decode (encoding, errors). &NWEE, St Hbytes.
decode () ZHIIRELGE XX G T Z/) bytes X[ 5. 1HS 5] =2t %] /77 K 2L --- bytes, bytearray, memo-
ryview 5 bufferobjects T A K Gt KX RAYEE .

Ff—"bytes MEE Astr () MAZH encoding 5% errors ZHUIBAEB T8 —FEM, KR IIHEIEZ
MFEFFRER (5315257 Python [f) —b iy T3k ) . il 4n:

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

AX str REHFEMEZEE, SR N AST 2 £ 2 - sor FIF 458 a9 77 % N Bk iag
TP, WS f-strings F4& X 540 8955 N MAMNERTPAS ] S0 A AL T2 AR G- /NS .
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4.71 FHEBNFEE

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

FAFERIE SCRFM AP P AT ERAR AR, — PR L TR B R MR ] Hi 1 (B str. format (), 4
KFAF B85 M A LT AF B8 X)) T — Mg BT Corint £ Hmiafe, Bl b BT
HHEXMECAIER G, (E0 T B AL PR R DUAEAE S SR PRI (pringf RAk-64 F 45 & 46 X L)

PR PR SR AL P2 IR 5 RS T VR LR, SROERFIOSCARI X TR (Bl & T re B by E N
AR .

str.capitalize ()
RPEFAFEREIA, HE N FRRE, HRANG.
TE 3.8 U P 26— AP BAERICA T titlecase Tfj AN /& uppercase. X EMERE AT HRFAFR NG YT
MERUCH RS, MHAREHRERARE.

str.casefold()
R FAFER R NG R RIAS . BRI NG TR AT T 28R/ NG Y VERC .
HBRKDNGROU T /NG, HEHEMMIE L, FEHEXBRFERSR P ITa KNG ZhERK.
B, fEENGFEE R MM T "ss". HTECER/NET, lower () AEX ' UM,
Mcasefold () MEFFHEFEH R "ss.
THBR R/ NG FYERIATE S I Unicode FRifERY 3.13 5.
3.3 iR e

str.center (width[, ﬁllchar] )
R BE A width W FEFFER, JRFAFRAEEE S . (82N fillchar SEFEWINZE AL (BRIAGEH] ASCI
ZSHERT) o IR width /NFAET Len (s) MR ] JEFAFER A RIAR .

str.count (sub[, start[, end] ])
R W] FEAF R sub TE [start, end] YR N AEE S HBLREL. &S HL start 5 end SRS R 3R
2R sub 7S, WER BIFAF 2 RS AR, BIER R B —.

str.encode (encoding="utf-8’, errors='strict’)
R by tes WIFRFH
encoding BN 'ut £-8" 5 SRR % A T IREAL T BE(E.
errors ¥ Hl AN AL PRGBS A % W1SH "strict' (BRIAE), WH|KUnicodeError. HAWLTF HEM

{HA 'ignore', 'replace', 'xmlcharrefreplace’, 'backslashreplace’' DAt codecs.
register_error () YENAMEMHAMAIR. WESFIHERAIZ 5 5 TRIERN.

HEHRERR, BRIFEIEAA 7RISR, BH T Pyhon 715 42X S H T R IFRE NASK6E
errors B G RIE .

TE 3.1 MR B AT % B SR S
TE 3.9 R BUAESAEPython 7+ % 42 X, Fl FERARI N AGEE errors ZUHE.

str.endswith (su]ﬁx[, start[, end] ] )
WERFAFER AR E 1Y suffix G590 A True, HNER[E] False. suffic 3R] DAK i 2 A HEA 4R 0 5 2840 1
T . WRAG W start, REM AR E AL EFFIER AT o QR PTEI end , REAE T 8 (0 B A I UL

str.expandtabs (tabsize=8)
R FAFRARIAS, HA PG R F S h— NS S, HARET 2415150 (67 5 R 45 5 1
FAFIENE . B rabsize N FRFBE—AHIFRAL (BOAME 8 B E 1 HIFRAAES 0, 8, 16 AR EHE) . B
TR, UHPR I T B — A PR P IR WERFEAFAHIRST (), MSTEgh R
HRA— DR NEBAT, HIAFIMET I —RRA. (FRGASALPEH ) MRFRF
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() SREIERF (\r), BRI SRS BN R . (AR AR G s 5 %
B, R T AAET BRT 2 A R

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

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

str.find (sub[, start[, end] ])
R [E T AR sub fE s [start :end] PIR WHER B R/NERT] . RS H start 5 end 2SRRI
FORNIE . AR sub RYARFNNR 1] -1,

e 00 ) A b BB R S8 S5 £ LT 5
AR

>>> 'Py' in 'Python'
True

str.format (*args, **kwargs)
PATFAF AR A ERAE . T MO R R4 5 T DA & A R F A O DAETES () SRR B i
. BB DAE S — ML ES BN TERT, D RBEF SR AR R B FAFE R4
Hhig R IR > A Rt Y S U AT R R

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

WP X T AT 8k 1A R DAFERS A A AR PR A s 2Cae 2 R

Wi 24 n 2KF (@40 '{:n}'.format (1234)) AL F (int, float, complex,
decimal.Decimal M) MR, %R ErS G LC_CcTYPE KIHik B LC_NUMERIC [X
I PARES localeconv () B decimal_point il thousands_sep FE, WIRETZIE ASCI F4£F
KB 15237938, I H LC_NUMERIC XIf<x 5 LC_CTYPE IHA—E. XA B ol 2 5 i H
fh AR

TE 3.7 FROEMC: 2400 n RBIAKARECTERT, IR EE RS L T 2GR LC_CTYPE KIE A
LC_NUMERIC XI5,

str.format_map (mapping)
KT str.format (**mapping) , NAZALET mapping SBEEM M MAREZH B —1dict,
T T IAR — A 12 24 mapping Jy dict BY7IRAHEOL:

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

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

3.2 BRI HE.

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

KT rfind (), (BERPEFFFEBELE| K valueError,

str.isalnum()

R TR PR AP R PR T BB DA — 545, WERIE] True , BIGRE False o QIR
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str.

str.

str.

str.

str.

str.

str.

str

str.

c.isalpha() , c.isdecimal() , c.isdigit () , B{ c.isnumeric () ZHH—&E True ,
MR o R T AAF
isalpha ()

WERFAFR P A PR R T, HEHRDE - DFAF, &Il True , HWRIE False o FREFAF
JEFRARLEAE Unicode “FAF4IR I 1 5 SR Letter” (74F, BIIFLE EA"Lm”, "Lt”, "Lu”, "LI” 5{"Lo” Z
— 3 2R R A . R, X5 Unicode ArifE e LY A0 @M

isascii ()

WERFAF R R 2 B F AT P T A 48R 2 ASCIL, 1R[] True , HIMRIE] False o ASCIL #4511
K78 [ & U+0000-U+007F

DN

3.7 FritE.

isdecimal ()

SRR ER I AT AR I R 47 HA P Ar e 200 — 54, LRI True , RULR[] False
o T HERIFAFFARLE ] AR SR AL 10 BERIECT R FAF, Bl U+0660 , BIFTHIAA TR 0 o JoA%
JF, THEH AT Unicode i I 28 5"Nd” Hi)— 547

isdigit ()

LR A SRR RACT, 6 LA —AFAF, Il True , AR False . HUFEHE
TR AT SR AR AL TR BT, QAR B . XA TR RE T R4 10 HERIE B,
Kharosthi (. Je#HHE, 202488 (8~ Numeric_Type=Digit 5 Numeric_Type=Decimal F{JF4F .

isidentifier ()
WP A BIIARRAF, &I True , MKPEIEF & XL, identifiers 77,

WH keyword. iskeyword () Rkl FAFE s @A AREARRSF, Bl def fl class.
NGIE

>>> from keyword import iskeyword

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

(True, True)

islower ()
WR PR P 2 0H AN R KNG TR HIRFAF /NG R True , MR False .
isnumeric ()

MR o B — D FAF LA FA B E AR E] True , HWRE False . FUEFAFE
FERCETFAF, VAR ATE Unicode HHisc & T BUERHEIB M F4F, 140 U+2155, VULGAR FRACTION
ONE FIFTH. 1EzU)5E SCR - BUE A e HoA FAE J@ M8 Numeric_Type=Digit, Numeric_Type=Decimal
B}, Numeric_Type=Numeric ] F£F o

.isprintable ()

R FRFH T TR AT NP A s A7 o S MR ] True , IR False o AWITEIFAF
s2AE Unicode “F AT 2 Hh B0 SN Other” B("Separator” 1 74F, BIAMEILZ ASCIT ZEH 747 (0x20)
BHUERTHT VAT (AR AT B PR X — AP ARl repr () MR S
T ENMSTFREE Asys. stdout Bsys. stderr WHTTRHALIETEK. )

isspace ()
WARFFFER o HA S A5 H 2R —ADFF MR E True , HNERF] False .

= P EAE Unicode FAFEIRE (3 W unicodedata) HEZEIEHH Zs ("Separator, space”) 5 it &
IR WS, B B S HITFAT -

4 RAY K NB I A2 A8 I SR — 2 B @ A7 Lu” (Letter, uppercase), ”LI” (Letter, lowercase) 5{”Lt” (Letter, titlecase) . — 545
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str.istitle ()
WERFFF R 2 0H — AT oA FAF R NGR E] True , BIATK G FEAFZ G HEETIER G F45m
INGFRRLIH REFHHT k. BRI False .

str.isupper ()

WERFAFER 2 — AR INF TR LR R BRI True , HNLEN False .

>>> 'BANANA'.isupper ()
True
>>> 'banana'.isupper ()

False

>>> 'baNana'.isupper ()
False

>>> ' ' isupper /()
False

str.join (iterable)
iR [B]—ANH iterable W) AT ER BERE T B FATER o WNIR iterable AFAEATA AR FAFERE AL byt es X}
G5k TypeError, WHZ T ERTAFERRAE R TCE Z B B3 .

str.ljust(wﬂthjﬂkhar])
R BER width AR, R EAFRAE R EEAN 55 . T fillchar T2 CBRIAHT A ASCIT
AR o W width /NF25T Len (s) NBR A JFE AR A EIAS

str.lower ()

R FEFAFRIRIA, HE X NG TR NG o
Jit F e e/ NS R 2155 WL Unicode ARIFERY 3.13 45,
str.lstrip(Lﬁam])

REFAAF R REIA, BEREPNETSFR . chars ZECNTR BB IR EAFNFA . QURE RSN
None, W chars ZEEFRINBER AT, b5 L chars ZHOF IR E AT TR SBHRSEMEN T

HE:
>>> ! spacious ".1lstrip()
'spacious !

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

S str.removeprefix () , GITERMBREA IR TR, AR LA PHTAF. Bl

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

'eel!

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

static str.maketrans(xLyLz]])

S TRR Rl =R ftstr. translate () (A BOEAROT IR

WERAA—ANSH, WE X216 Unicode S5 (AL BUFfF (KN 1 IFAFER) WU
Unicode T ()75, ({ERKER) FAFHE None (7M. FAFHER SN O TS .

WERATNSE, WENDAUE PR BEMSFR FAFR, I AAELER T, x PRSP POt
By AR CCER FAF . WA R =S, BRIR— PR, AR TR SR g 2

None,

str.partition (sep)
T sep B UCH B AL AR A H Rk lul—A> 3 oo, M & s Z miigaor ameat, Uk
SrBRAEZ GRSy o AR BT ARIRE, WLRIEAG 3 JoH 4 & FAF A B DA RIS 2 FAF R
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str.

str.

str

str.

str.

str.

str.

str

str.

removeprefix (prefix, /)

WIRFRF VA prefix FAFEEITL, 1R[] string[len (prefix) : 1. 0], 3R[E|FIAFRFH ) EIAS :

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

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

3.9 FriRUie.

removesuffix (suffix, /)

WERFAFER DA suffix FAFREE R, I Hosuffix 625, 1&[F] string[:-len(suffix) ]. {0, $&[AJ5ELG
AT HR R A

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

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

3.9 BRI HE.

.replace (old, new[, count] )

H new B4 7 F 45 old BYITE LA, FHIRENZFAFRIEIA . WREE T AESEL count, T H,
B count Y LA FAFER o

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

R TEAFH sub FEFAFR AR B ECR () K51, XM sub AL EHE s [start:end] 21,
RS start 55 end 2PIRTENYI T Fomth . MRARIKFNMRE] -1,

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

KT riind (), BIEETFRE sub KZFI 5| K valueError,

rjust (width[, ﬁllchar])

R BER width 7455, JRFAFERAE L P A% 55 . AR R fillchar SEFEZAL ERIAE R ASCIH
ZHRELE) o WA width /NVT45T 1en (s) WER R R FAFFR R4 .

rpartition (sep)

TE sep fJa— WAL EST 7458, RE—4 3 508, K& amazaimiie. rmiiss,
VAR WRAE 2 G IRy o QR BRATARIRE], R 3 JoH & A2 EAF R AP AR R A &

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

iR (A AN B AR E N R AR B 2, B sep ME R BRFATER . WSRG T maxsplit, WHg 2% 3E47
maxsplit TS, M mA&ZIFR. WH sep KIGED N None, (L[4 FHFRFHESHAEN AT B
TINHEBIFESRSY, rsplit () WHAAT HEZEMIT R SOFiR split ().

rstrip ( [chars] )
REJEFFFR I EAS, BERE P RBEFR. chars ZECHIEEBRBBRFANFA . WREIEEh
None, W chars ZHCERINBEIRZEFRF. b5 b chars ZHOF AR E B RS 2B RS EEN A

Hé

>>> ! spacious '.rstrip()

! spacious'

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

FER A G AR, MAREWH EEGTFESF, S W str. removesuffix () Jik. Bin:

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

(R gk
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(22 30
>>> 'Monty Python'.removesuffix (' Python')
'Monty'
str.split (sep=None, maxsplit=- 1)
AR o] —A g A A B AR A R, B sep AF B FAF . ARG T maxsplit, W& % 34T

maxsplit (KIF4> (L, FIFRKZLZ S maxsplit+l HICK),

Pk (AEFTBrA ATRERIR 20 ) o
ﬁﬂ%é’\tﬂT sep, W % ’J/\Ir%’fﬁ

AN maxsplit KAGE SN -1, WIABRH

WAL B AE — 8 if 2 B o> B S

SEAFE Bl vy, ,

2'. Spllt P ') R filﬁl 'Y, 2. sep ZEATREH Z2 AN FEARAAA R (Bl T1<>2<>3" .
split ("<>") KfaR[m] (11" ‘2', '3'1). IR EM SRR S AR RRRE (.

Biltn:

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

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

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

['1" '2,3'}

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

['1', '2|, 'l, |3|’ l’]

WA sep RAFE BN None,

W) 7 2 — R aIR 3 Bk
@A%%ﬂﬁiﬁé’}”ﬂﬁﬁ$ ﬁH% R R & W

L S HE

PR BT IRAF, HEPRAEA
ZEMIIE. L, (] None $rr &= 547 H

B B AR AT IR

B

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

['1!, '2!, '3'}

>>> '1 2 3'.split (maxsplit=1)
['1|I ' 3!}

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

str.splitlines (keepends=False)

BEATHS, ARG T

IR (o] | SR AT R R AT R SR, FEATH AL ER . SRR DA
keepends H -} EH.
WS DU AT A TR 4 . SR, iR Runiversal newlines f— 84 .
RRFF ik
\n 0t
\r EES
\r\n MIZ%E + it T
\v B \x0b | 7| FE5F
\f ok \x0c | ek
\x1lc U BRAT
\x1d 4o IRrT
\xle LS BRAT
\x85 T—47 (C1 = i5)
\u2028 T
\u2029 B

TE 3.2 BUHE R \v A1\ £ B INEN T A8 3=
IpUE

47. XKFHIHR --- str
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str.

str.

str

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

['ab c', '', 'de fg', 'kl']

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

RIEATFeplic (), SGHHTHRTHFE sep i, XT28FAFa O bR I — 2002, AR R
TR A G AR AT:

>>> "" gsplitlines()

[]

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

VER IR, split ("\n') [ILEHRA:

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

['"1

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

startswith(pn#h{,ﬂaﬁ[de]])

W FAF B PAFR A 1) prefix FFARWERE True, HWERIE False. prefix 0] AR Hi 2 2 4R 1 1T 28
?g%ﬁEOW%ﬁﬂﬁWMM,%M%%Eﬁﬁﬁ%ﬁEOW%ﬁﬂﬁﬁaﬂ,%ﬁ%%ﬁ&ﬁ%ﬁ
.

strip( [chars] )

RPN EFAFER P RAS, BRI SRR FAT . chars ZHCNTRE BB RFAFFATER . AR
5 None, W chars ZHEBRIAB R EIAF. SLbs L chars ZH0F 36 & A RIS UGS MiesBks
BEM I AHE

>>> ! spacious '.strip()
'spacious'

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

AN BT FHR S chars SRR N FAFER R ER . TF kom0 w7 MR BB B — SRS T
chars P4 5E TAFARI FAFINMSE 1o RUAR R AE S R A A .

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

.swapcase ()

BREEEFFRRA, Hh REEFHES /NG, RZIMA. 15 E s. swapcase () . swapcase ()
== s IFA—ENEMH.

str.title()

R PR AR AR A, AP A B SE —AN T REN RS, HRTRENG
B

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

GEVE R R TR 5B F TR E S, RS F R A B %08 XAEZBUE L T EVRA
R HEMEREEG SIS A RS Oy R S, Xl e S 2N R
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>>> "they're bill's friends from the UK".title()
"They'Re Bill'S Friends From The Uk"

string. capwords () BHARAILIIE, FAE UNARRIRA .
PR DV TE DU SR 5 BRI 2530 AT

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

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

str.translate (table)
R E] AR R AR, H S AR W R R AT . R R g — A
__getitem_ () FEIRGIFBIERNIS, BE Nmapping Bsequence, *4PA Unicode F4 7 75 (3%
B RTINS, SRR R 0] MDA N AT Ao —Fh 454 . 3R 5] Unicode J75- 87455, REFARFILES —A4>
AT BN None, FFFEFMEERFAFF MR 8051 K LookupError S5, RFERFmes kI
EEP
RATPAEfl st r. maketrans () BT ARG A7 2 FAFWLS R Q18— AL i 2% o
TS codecs BHRPAT & Tl FAF LG B R g 7 2.

str.upper ()
R R F AR R R, A T K KNS TR W RS, WHEENR s B AXS K
NG ) A B R 45 SR A7 Unicode 28 I AS 42 "Lu” (Letter, uppercase) jfii &2”Lt” (Letter, titlecase) NI
s.upper () .isupper () H A[fEH False,

BT 0 K 53555 1A 7 2 WL Unicode ARUERY 3.13 75,
str.zfill (width)

R FAFH E R A, AEZCIATE ASCIL Y 0" B (A ARy width, IETA(ERTZE (" +' /" - ") AL
TR RAEIE TS 2 B IHFEMAREZ Al AI2R width /NF25TF Len (s) MR FFAFERAYEIAS o

54n:

>>> "42" z£i11(5)
'00042"

>>> "—42" zfill (5)
'-0042"

4.7.2 printf REHFIFRHERL

MR AN ZRRE B E R 2SR, FTRESBGFZ W IR (BIAnJoyk B s e ) .
SEBOH MAM TP, str. format () OB T 75 A B TG ER. XAy
S AR RIS S L A SR (L TR RE LA A S

TP A — MR N BB % i85 BB . XM FR A FAFER formatting 5 interpolation iZ54F .
REE format % values (i format J2°7 78, format W & WIEARMIER WL values HHYZ AN ZTC
FE . HACREMITAE CHEF P sprintf (.
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IR formar BR—A B S5, W values 7] DA—ANHETCA RS > BIAYIE, values A8 FE— A& T
BSHEFATER R3S E AT IR Rl e, B B — Bt & (Flansi) .

FAARCAT S PIAEOE 2 TR A AN A8, HA AU AL L B Dy -
Lo 45, T ARCHE s R LG .
2. Wt (WTik), dmEEES B AR A4 (BIAN (somename) ),
3. BEgEhy (ATik), HTsom s i e R p 45 5L .
4

CE/NVFBGRE (FT3E) . WRARER '+ (B5), WISLERTEEE M values TLAIY N —JCR BRI, 2%
BB Gy fi /N BEGEBEAN T e A BE 2 SR Y TC R

5. K68 (FI3k), PAFE ' . (5% Z e EEMERA L. REEN '+ (BS), WSLPRREE S M
values T N —ICE PEEL, BRGNS INARE B2 JFITE .

6. KEMBIMAF (AIiE).
7. BERIEH,

VHASE—ADTF I (BOLMBEIA) i, A7 A g oo A S B E S R e 6, XE s
FREZ G T A BRI, RS ERERS MBRSRS P HCEAR AL (B il :

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

TELLTE DL I AU R BEI L * il (R E— RIS HOIK) .
AR -

hal | A8

b | AR U LR XL RS0

0| BRI S -

| R R A (WRRRAE 0, WA HREE).

T | Ot AP R B R (e REe) RO

T RETAC S ) A TR I (AT S ) -

AIPAZE I K BEBIGAT (n, 1 8 L), (HAg 2R, PKAXT Python Ui %A W2 - FrPA $1d 4T %d.
AR Ry -
S HRRERA—A T, MR EpTd, Kb Rag—onk, 2RI Iod.
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R | a5 i
'd! 15 R

i AR HERL

o HE5 /\FEHIEL. [6)
"u' A FREA - T d . (6)
'x! B SHAERE ONG). ()
X! AR5t R (KR5). (2)
e T oaREE UNE). (3)
'E' e (K5). 3)
'f! 7 kA 3)
'F! I R 3)
g PEAAE . ARIRRUNT -4 SO/ NTREE G /NS BE 28, w6 R | @
'G' TR ARIEEUNT -4 SO/ INERE N B K S H580% 0, SR kiR =, | @)
c! PANFRF (BB NFRFN R )

'r' FrrE (] repr () FEATA Python %14 ). (5)
's! T (st r () ¥ /T Python X152) . (5)
'a’ T (fifascii () FfTf] Python X§42 ). 5)
EE NS, TR P — '8 F47.

(1) B RIB X SAER — RS Z A A b/ \BEHI B B2 (' 00 '),
Q) WEAEASAEE N EIZHHEA " 0x" 30X JiZR (BT = itk 'x' #X).
Q) WML RSTEGI R —ANIUR, RIS I B Hs -
IINE RS RS SRR L E , BRIAK 6.
@) WEAUEXERAAELT R T MNIUR, RES ML ZA S WHA DL AR B -
AINBUS RIS A RS R R D, BRI 6.
(5) ANAUEEEN N, i R EOE N N AT
(6) i, PEP 237,
1T Python “FAFHR BRI IEZ, &5 FRHALHE '\ 0" YN TAFRIETR.
5 3.1 UG AEXHEH 150 (Y S £ FA S PN $g el

4.8 —##IFE5|2E --- bytes, bytearray, memoryview

PVE IR DN ER B bytes fllbytearray. ‘BflHmemoryview 323, ZXT2 i SZih
PSR ) HAt — BERIXT R ETTENAE, AR EEBTER R A

array BIRSCRY SRR EARREAL, filn 32 (7R KON IEEETS54 XURS BT mifiL-
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4.8.1 bytes Y%

bytes XF 52 f AT A A T A F A o T2 328 IR PG EE T ASCIL SUAR %Y, [ bytes X
G T LU EAL B ASCILARA K T 1], HF HAEF 2RI B S5 M R B K515

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

B, B8 bytes FREIEE T HFHFMEAG IS, FUREI T b Mg
- 5o B AKHA" R 55
- WEIF 0" BRAKHN E FE
- SEGGio  ZERF|H b ZERG

bytes FIHI{E A R LV ASCILFAF (FEI PRACHS P B R A X ) o ARARTRE H 127 #8 — 1E l (ELA6 20
(AR R ) % U BTN bytes “FIHIfEL o

BT T H{E—FE, bytes PRI AT ABEN] © BIZEOREEMIEE SUFFIALEE . 1551 strings T ffA K45
P bytes FIRIEE M TER . IE T SCHE R SUF51.

9K bytes FHM{EANF RIS HT ASCIL A, {H bytes X4 AT M5B _b AR 2R 7] A8 K741
FEA R A MER R IMERR A 0 <= x < 256 (USRS ULBR TIN5 & valueError), XFRBR 2
AR ARIHDA RS 5L, BRI IR R A R T ASCIL ({02, ] DA 1o BE 2l i ) S AR
AR TA R BRAE (LS DO T3 b et ke o A ARt (B MR SCAR A B 5
A2 ASCIL i — it il B AR R S B IR )

BT FHMEIE, bytes Gk w] DUE i HAM LR 2R 61 2 :
o FEEK R PAZ(EIRTEN bytes XT42: bytes (10)
o AT EEBAEI AT EA XS bytes (range (20) )
o S G2 b XM HIEA I IR bytes (ob3)
7S bytes WEAKH.

TP N BEHI B RGBARS Y—AF, DE7N BE RO f ik — kR A 7 AR . AT Y
bytes JEHUEAT A BE A A OB R BRI 7 3% -

classmethod fromhex (string)
Wbytes 2y yEiR bl — MRS & 45 1) bytes X5 . FAFER A B FRB AT T7S
HERIERS A, o iy ASCIT 258 (U452 1 20

>>> bytes.fromhex ('2Ef0 F1£f2 ")
b' A\xf0\xfl\xf2"'

TE 3.7 UM bytes. fromhex () BAESZMEITA ASCI 75 FAFF AN HIE S 84T
TEAE—N I R BRI DAYF bytes X4kt i 1) 7S 1t il 387

hex ( [sep[, bytes _per_sep] ] )
Rl —AFRFERRTS, RS LB AN AT A TS .

>>> b'\xf0\x£f1\x£f2' . hex ()
'fOf1£2"

SRR A BB TR AT AR B B, AR AR BT A5 2 B AT sep IR W TH i
BONTEOLT . A FRAF AP AT Z 8] o 55 AR LY bytes_per_sep TE S HillAI . IEHS
MR AT R L8, BRI IR
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>>> value = b'\xf0\x£f1\x£f2'
>>> value.hex ('-")

'fO0-f1-£f2"

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

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

'55554444 4c524c52 4142"

3.5 BChHE.
£ 3.8 MU bytes. hex () BUAESCRFATIER] sep Ml bytes_per_sep 2 DAFE+ 75 BE il i Hh ) 5+4Y
Z IR AT -

1T bytes A SR RRCHRAIFS] (01T E4L) . IERET— A bytes X% b, bL01 HFH—HEHL, i
10213 5K 109 bvtes A GRS SR KT, 03 DD BRIy
CELEIR

bytes XJ & M F R FmEER ... ), FEVEEHEERELE bytes (46, 46, 46]) XFEAIEE
. R PAME List (b) K bytes X554k — >t BHH 051 3% .

4.8.2 bytearray Y&

bytearray S &bytes X AEXT WV ) o

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

bytearray X 5% H L @I FHEFE, BA
o Q= EH: bytearray ()
o QMR K ERMASEE R B bytearray (10)
o JE BB R EAXTS: bytearray (range (20))
o GHEAT P XM T B B I bytearray (b'Hi!")
H T bytearray XJ 5 2 A AE 1), AZXGLER T bytes #= bytearray 33:4F HH iR ) bytes 1 bytearray JAg 4
2N, AT T FHERAE.
TGS Wbytearray WEIA.
55 T D VAN 41 4 ' 11 G A e A VM5 2 VAN 1 2 S s 4 € U UK AR 1 2 = /LR
bytearray 27 H A7 AR =52 g i IR Im 26 0 v -
classmethod fromhex (string)
bytearray R — MRS & FAF 1Y bytearray XF4 . AT W0 B FRBEANF T
AT HERIERDA R, o ASCIT 25 A5 2 4 206

D
b T FH A ol Bt :

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

15 3.7 UEM: bytearray. fromhex () AL BT ASCI 2 HFF A 2 AT o
AFFE— BSR4, AT LAY bytearray Xt G0k Xt B A 1R ikl s

hex ( [sep[, bytes _per_sep] ] )
R[] ANFAFERXT G, IR L PR FIATATNEERIRCE

>>> bytearray (b'\x£f0\x£f1\x£f2') .hex ()
'fOf1f2"
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3.5 BRI fE.

16 3.8 U Hbytes.hex () #{ll, bytearray.hex () WAL LA 1EN) sep 1 bytes_per_sep
SHUVATE 7S BE il 4 7705 2 [B14E A 2 BE A -

Hi T bytearray Xt 52 B EHY LTS (REITHIR) , FIHXTT—A4 bytearray Xf 42 b, b [0] Fh—4 %
B, Mob[0:1] Fh—MKEER 11 bytearray X5 . (X5 CAFEFFRAR, R FY) 5 B LR R & —
AR 1 HERFER) .
bytearray X} % [ 3% 7~ fff i bytes X 5 7 1 {H #% 3 (bytearray (b'...")), KN T i@ & # 2 I
bytearray ([46, 46, 46]) XFEMAEELF . REZ W A 1ist (b) K bytearray X 5 440 h
—™ F RO U B 3%

4.8.3 bytes 0 bytearray 1#{E

bytes Fl bytearray XFRHR A A Fpol . ENTAUBE SRR BAHRIER, et 5L byres-like object P
FTH A TR RTEE, BT MERRE B iR G A2 SEEE R (e, SRAEERAREERE
B n] R TRV E R -

1Efifg: bytes I bytearray X R ITIAAEZ FAFRIE ISR, MR TR T E AR bytes MR AN HZS
e BN, ARAEE AT Hik:

a "abc"

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

a = b"abc"

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

HE28 bytes Fl bytearray BAEE (1 A2 ASCIT B A%, PREAE AL BRAT 5 — R AR IRl 7 2448 G k1
X LR AL SR

TEfR: (E X LR T ASCIL (AR AL PR A DA T ASCIIL [ A7 A 1 it il B8 mT e 2 S Bds HR

bytes Fll bytearray Xt 52 (R 51 75 34 0] LA FAE R BE IR0

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

R [0]5 75 sub At [start, end) JEHINAFE R BRI FTESE start 5 end KRBT R FRIE,
FHRRI 775 ] ARAT B bytes-like object Bi32 0 % 255 JEFH N EEEL.

U2 sub 7S, MR 8] A5 2 18] 4 23 U R I AR R 3 BR R SR BE m—

1 3.3 BUE MG 3252 0 & 255 Ju R B0 E N TIF51

bytes.removeprefix (prefix, /)

bytearray.removeprefix (prefix, /)
WA HEHEAE A prefix FAFHRFFSL, iRl bytes [len (prefix) :1. AN, 3R [EIE G 5 4R
Rl A :

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

Qi3]
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(£ 50

>>> p'BaseTestCase'.removeprefix (b'Test")
b'BaseTestCase'

prefix W] PLEAT- B bytes-like object

TEfif: BLT7IAR) bytearray AN S 3R LRI E—— B R E ISR, RIMEBCA ML s .

3.9 B TisE.

bytes.removesuffix (suffix, /)

bytearray.removesuffix (suffix, /)
AR R DA suffix FAFERSERE , IF H suffic 375, Rl bytes [:-len(suffix)]. &N, 1&[H
J5 06 R B B AR

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

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

suffix 7] PAS2AT B bytes-like object ,

1M BLT7VAR) bytearray AN S 3R IR E——E B2 E— N, RIMEBCA ML fTEias .

3.9 B fE.

bytes.decode (encoding=utf-8’, errors='strict’)
bytearray.decode (encoding="utf-8’, errors='strict’)

RIEI R st r T HR
encoding BRIN N "ut£-8" 5 {EEFIFES A T HEEAL T BERI(E.

ervors S HI A AL PRFADEE IR . Wk "strict ' (BRUNME), WI&E| % UnicodeError, HAMRGEMEA
"ignore', 'replace' VAl lcodecs. register_error () WM HALL TR, 1S 5452
232 75 5 T RRVER

T RN, BRAREIEAAE T8RN T Python 1 28X ST PRI ARSI 2 A6 A
errors {ERYA R

Wi ¥ encoding B8 1& st r AV B RS AF ] bytes-like object, T570 8] 2 E Bt bytes B{
bytearray %4,

T 3.1 B0 AT K ST SR S
1 3.9 WOEE: BAESAEPython T+ 242X F AT AR A errors ZHUNME.

bytes.endswith (sujﬁx[, start[, endﬂ ])
bytearray.endswith (suﬁix[, start|, end] ] )
AR ZHEBAR AT Y suffix Z5RMGR ] True, BR[| False. suffic Al LA 2R 5
ﬁfi"ﬁg%ﬁéﬂo UNSRAT AT start, 5 TS E L ETTIRIG AL . QRA W IEIR end , FFHEPTHE E (LB
L.

BRG] AR AT B bytes-like object ,
bytes.find (sub[, start[, end] ] )
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bytearray.find (sub[, start[, end] ] )
B [P sub FEBHE TR B M iR/ VRS, sub 5 TYI R s [start:end] ZW. WS start 5
end SYEFREEN Y T Fomis. A sub R ENERE -1,

TR T FI ] ARAT R bytes-like object B2 0 3 255 JHHE NHYEEEL

R £ind () TRV SAERT BHGE sub FTERLEN G . BUGA sub @ 0 Tef, WA in 4
(=

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

1 3.3 UE MG 252 0 & 255 YUl B E N 51

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

KT rind (), (BFERANE|FIPHIN &5k valueError,
BRI T H) 0] DURAE T bytes-like object B 0 & 255 JE I N IFHE4K
TE 3.3 UM W42 0 2 255 Ju i N K E N T 51

bytes. join (iterable)

bytearray.join (iterable)
iR 8] —A~H iterable ") 33 i B I 21 93 0 B bytes BX, bytearray X4, W iterable W A7 AEAT AR
JEF 7 2T 2 WA st r MRAEM K5 & TypeError, $@HHZ 51 bytes B bytearray X5 45
FHERTCE Z B 50 -

static bytes.maketrans (from, to)

static bytearray.maketrans (from, t0)
IE SR MW H Thytes. translate () WFEHXTIRER, BARHE from RS FRFIGT
to PAHIRIGLE EIFAT; from 5 to W5 7 %3 2 H HAAHFEMKE.

3.1 B fE.

bytes.partition (sep)

bytearray.partition (sep)
TE sep R IR ALE SR T A, Rk EBl—4 3 e, H &R Z s 2 WA A S 5L
bytearray FIAS, PAKFFRATFZ G MR FRATARIRE], WREIAY 3 Jodl i & 5 e 1) A K A
Z3 1] bytes By, bytearray X4 .

TR BB ] DASRAT Z bytes-like object .

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

R E AN EIAS, HA BT 155 old FRIGFHIE R new. UNARLEH T A BESHL count, W H B
Wi count YL,

BRI T8 SR 5 51 W] AR AR B bytes-like object .

HfiF: BT bytearray RAS S A U —— BT A —DHONR , BVEBCA ML S .

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

bytearray.rfind (sub[, start[, end] ] )
R TR 5 sub TEFFF MR B ek (Befi) &1, XA sub $A 5 7E s [start:end] 2, Wik
S8 start 5 end 2YREENYI T FORE . WEARARFLSINHRE] -1,

FHRR I TIPS ] LARAT Ebytes-like object B2 0 % 255 JuFH NI EEEL-
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e 3.3 M 52 0 & 255 JuH N EEEUE N T

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

R Friind (), BAETFI sub RILFNN &5 % valueError,
TR TIPS ] LARAT B bytes-like object Bt 0 3 255 Ji N HYEEEL
15 3.3 CE N WEZ 0 2 255 JuH N B LU N 151 .

bytes.rpartition (sep)

bytearray.rpartition (sep)
e sep B J5— U LRI ALES R E 81, R0 —A4> 3 Jedl, Ho &0 BT BT aY , 20 Fa A A By el
bytearray A<, DAKATRAAFZ JERIER Y AR FRAFRARE], R EIR) 3 TTH PSP HY bytes 5
bytearray X 42 A K J5 541 () I AS .

TR BB ] DASRAT Z bytes-like object .

bytes.startswith (preﬁx[, start[, end] ])

bytearray.startswith (preﬁx[, start[, end] ] )
QAR R EE AR E 1Y prefix TSR] True, R[] False. prefix R] DK 2 LA R
{ﬁﬁéﬁ?}‘@g%ﬁéﬂo WRAG AR start, R FITHE EALEFFAER AT . WA W IEIT end , REAE T4 & L
1 AR

TR AIRIZE ] AR AT R bytes-like object .

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

iR [H] J5 bytes mi bytearray X R (R4, FBRILH A TE [ SEL delete HH R bytes, o4 bytes Kiif
I R IR R TS, B I AR K 256 [ bytes X142,

Al PAMfi fl bytes . maket rans () JyikB) @ .
KT ATH B TR, 755 table %% A None:

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

e 3.6 JUHT: DA SCRRRY delete 1E 21 KT SHL

AR bytes #ll bytearray X 3R i) 75 VAR BRIAAT A 2 ABUE B AT ASCIL i — dE A%, (il A& 49240
f};?ﬁﬁfﬂ% AL R . A/ NI R BT bytearray Jr RS R JEHIAITHRAE, iR S AT
POE

bytes.center (width[, fillbyte |)

bytearray.center (width[, ﬁllbyte] )
R MFE R RIAS, FEREER width W FF5 N REH, ERHEE R fillbyte SRR 25060 (BRI
ASCH Z3A85F) o Xt Fbytes X5, WM width /NF45F Len (s) WIR 751 ) Rl 4% o

HEff: BRI bytearray AR S 3 JEARAE—— B R4 —DHNR , BE B UL TS .

bytes.1ljust (widih|, fillbyte ])

bytearray.ljust (width[,ﬁllbyte])
R XTI EIA, FEK BN width ()75 R EEAXS T TS E R fillbyre 7257 (BRIAE T ASCI
ZHEFRF) . X Thytes X4, QIR width /NT45T Len (s) MR FFH RIS .

TR BLITIEM bytearray fRAS S A OB —— B ST A —DHNR BB MUEfTSE .
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bytes.lstrip( [chars] )

bytearray.lstrip( [chars] )
REEFSIREIA, FBRIEE IR RFY . chars ZECHEE BB R W EE AT ZIEHFH—X A
AR T IR 2 T ASCIL 4. WIRA WS B None, W chars ZHCERINE R ASCIL 25 A4
chars ZHOFAEFEE AT MRXBBRSEERN T 44

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

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

SRR S AT LA R byies-lke object o SR AR T AR, TR R A e T
%, W& llstr. removeprefix () Jji&. flN:

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

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

TEfif: BLT7VAR) bytearray AN S 3R SR E——E R E— N, RIMEBCA ML ATEas .

bytes.rjust (width[, ﬁllbyte])

bytearray.rjust (width[,ﬁllbyte])
R FEXT R EIA, FEK BN width )75 PESEA 5. (8 EN fillbyte SEFE23 A (BRINEH] ASCII
ZHEAE) . X T bytes W4, MR width /NTAET Len (s) WIR ST 5 R4S .

Tff: BEITIRM) bytearray A S 3 JEARAE— BAEET A —DHNR , BEBA ML TS .

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

bytearray.rsplit (sep=None, maxsplit=- 1)
K¢ BEHF IR N A F R AL 78, A sep AR 3 AT, QSRS T maxsplit, Wi 2 347
maxsplit WG, M =B BIFIR. QR sep RIGEBCH None, AL {05 ASCI =5 AFFH) T S # &
PAERARAE. BT W BFIETRSY, replit () BIFHMAT HEREMT F Xk split ().

bytes.rstrip( [charse )
bytearray.rstrip ( chars])
REESFHIRIA, BBRISEN KRBT . chars ZHCNTEE BRI EE AT ZHHTFH—X A
ARFRBILITIRIEH 2 M T ASCIL 545, WA BN None, W chars ZHERIAFE B ASCIL 25 4
chars ZHGT AR E AN EE MRS BBRSEERN TG A6

>>> b' spacious '.rstrip()

b' spacious'

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

LR IRI —JEHI T 9 W] DR AT R bytes-like object o BB IFHR TS, MARETS EEGTHF
T, & Wstr.removesuffix() J¥k. Bl

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

b'M'

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

62 Chapter 4. B HH



The Python Library Reference, 4% 3.10.19

TEff: BLT7VAR) bytearray AN S 3R LRI E——E B2 E— N, RIMEBCA ML fTEaE .

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

bytearray.split (sep=None, maxsplit=- 1)
PR SR A RZER TP, B sep VERIAYBRAF . Q2REGH T maxsplic HAETUE, MiKEZ
HEAT maxsplit 3745 (HL, 3R KEZSH maxsplit+l NITE) o WHER maxsplic KAGE SR -1, W
ABREFFREC AT A PTRERITF A )
ARG T sep, WMEZW BTN SWHATE —EM SR 0FEFF5 @b, 2.
split (b', ") FRM [b'1', b'', b'2'1). sep ZHOTREA—NZF T Bl b 1<>2<>3" .
split (b'<>") KfaR[E [b'1', b'2', b'3'1). MHHTEENS RS2 FHRHRE (b ] 5
[bytearray (b'") 1, BARPHTHIRDRZRIEEL. sep ZET AR B bytes-like object .

fian:

>>> 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'l', b12|’ b”, bl3v, bvv]

U2 sep RAGE BN None, WM 5 —FilfrnBih: L ASCI 25 HAF S BN A aAF, H
GERFAU S PIITLBOR B AT L, FEASRE BT B 0L F X 28 P81 s {45 ASCIT 25
FRFR PP S IEA TR 53R 8] (]

54n:

>>> p'l 2 3'.split ()
[b'1', b'2', b'3"]
>>> 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( [chars] )
bytearray.strip ( [chars])

R R FA R EIA, BETEER I LMK BT . chars ZHUCRHTE & B GF T EE A K 98 54
XASAFRE I EE R =2 T ASCIL 47, MR REECA None, W chars ZHCERINFE [ ASCII
ST chars ZEHF AR E BRI BUGH: MeXBBRSHENEAHE:

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

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

TR IRI A (R 75 AT VAR AL R bytes-like object .

TR BLI7TYERY bytearray fRAS S 3 JEUBERAE—— BB A — DR, BVEBAMULATSL .

AR bytes Fil bytearray Xt 5 i) )5 ¥4 2 B (] A2 ASCIL (8 b fil A 2, AR 247 1 A1 78 0t i Bl
THTERA/ N T bytearray 77y 5#8 R FHIATHAE T2 7 AR R 42

bytes.capitalize ()
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bytearray.capitalize ()
A s B Y R A /\EP!:/I\?%“H%KH%&@EIM@*/‘ ASCIL 45, I HAE— AR F ARG H
R/NG . 3E ASCIL A5 (E R ORISR IR AN AL

TR BTV bytearray fRAS 5 3 JFUBERAE—— B R A — DB R, BV MU

bytes.expandtabs (fabsize=8)

bytearray.expandtabs (fabsize=8)
WA FF R EIAS, oA BT ) ASCIL il 2455 2 th— a2 4> ASCI 2SRRI T~ 24 i 91 (2
LG E T RAFIEE B tabsize DNFATBON—MHIRAL (BRIME 8 IHAE 1 IR ALAESY 0, 8, 16 HRIKK
1) . BRIFIT, é‘iﬁuﬂuﬁhwmﬁi’é%@ A ) RS Y . BIPRSEh ASCIT i 24T
(o'\t"), WFFAELER R A— DR, HIRYHIET TR (FIRGA SR
) AR MEITTA ASCIATAF (o' \n ") BB ZEAF (o' \r"), ESHE I LHERHE.
AEATHAD T A MBSO HI R4 RIS —, AIRIZF I EAEA T B & Qe 7

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

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

TEfif: BLT7VAR) bytearray AN S 3R IR E——E B2 E— N, RIMEBCA ML fTEas .

bytes.isalnum()
bytearray.isalnum ()

w2k 7 A EF‘FJ?%?%%IS%?‘ ASCIl  £F (. ASCH -+ #f ] ¥k #4 3 H /¥ 5
Z5 W3R [ True , & W3R [ False . % ASCH % 4F st 2 & W H & & 1 ¥ 51
b' abcdefghljklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ R 247 . ASCIT + 3 4]

Bt 2 T I HE ST b 0123456789 " HHFSAT.

Bl
>>> p'ABCabcl'.isalnum()
True
>>> b'ABC abcl'.isalnum/()
False

bytes.isalpha ()

bytearray.isalpha ()
R o s o B A F W A 2 7 R KX ASCI A IF H P ) \4E§§
True , & M & [A] False . 5 B K ASCH F £#f # =2 F

b'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ ' F1[HF4
Bilgn:

>>> p'ABCabc'.isalpha ()

True

>>> b'ABCabcl'.isalpha()

False

bytes.isascii ()
bytearray.isascii ()

WA P R 25 a7 51 b T E R 2 ASCIT 5 R[] True , BR[| False . ASCIT 75 [ HUE
JEHl 2 0-0x7F,

3.7 B fE
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bytes.isdigit ()

bytearray.isdigit ()
MRy 9 vh iy 75 e ASCIL A+ BEfl 5 I L) JE2S Wik ] True , AR False . ASCII +
BER B P E AL SR PS) b1 0123456789 HHFAF.

Bilhn:

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

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

bytes.islower ()
bytearray.islower ()

WA 2D —A/ NG I ASCIL 459 Hi%A KB ASCH ERFIMER ] True , FHMERF] False .
pE

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

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

/NG ASCH Z4F R F W EHE STEF 4 b abedefghijklmnopgrstuvwxyz ' HHFEAF. K5 ASCII
FRP R EA S E)F 4 b ABCDEFGHIJKLMNOPQRSTUVWXYZ ' I FET.

bytes.isspace ()
bytearray.isspace ()

UL 9 AT 42 ASCIL 28 F1RFIF L2 MG ] True , 3G JE False . ASCII % F1/F
HRFIEAATEFS D' \\n\r\x00\£ " (ks Bl Bef7. 1%, T LLbIZ, HE4D) IO,

bytes.istitle()
bytearray.istitle()

W FH) A ASCH b K /NG X B R 5 JE2S MR B True , BR[| False . S ibytes.
title() THEA X “FREX/NG" BTHEHE Lo

pE

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

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

bytes.isupper ()
bytearray.isupper ()
WA h 20— ARG FhE ASCIL P47 Hisch /NG ASCIL FAF MR [A] True , IR [H] False o

f4n:

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

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

/NG ASCH 455 FTMEAE STEFF) b ' abecdefghi jklmnopgrstuvwxyz ' FEJFRF. KE ASCII
PR R A S FE)F ] b ABCDEFGHI JKLMNOPQRSTUVWXYZ ' 4T .

bytes.lower ()
bytearray.lower ()

R EFFIRREIAS, B KE ASCIL A5 8 N X B /NS T
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B

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

/NG ASCH FE& il EA ST b abecdefghijklmnopgrstuvwxyz ' HHFE&. K5 ASCII

FE R HA S HE)FE ] b ABCDEFGHI JKLMNOPQRSTUVWXYZ ' FRF4F .

Hfif: BEITIEM bytearray A S 3 JEARAE— BT A DHNR, BEBCA UL TS .

bytes.splitlines (keepends=False)
bytearray.splitlines (keepends=False)

A [l el J A 8 A AT ALY SR, AE ASCI AT AT L BRI o MO iR Hluniversal newlines
TR AT GERIIER AU EEATIF, BRARG I T keepends HEAH.-

f54n:

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

[b'ab c¢', b''", b'de fg', b'kl']

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

R Fsplit (), SMEHTSHRAF sep I, X T2 FAFRIL I BoRpR Il — 281028 T A R BT A
SOGERAH AT

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

([], [L'One line'])

bytes.swapcase ()
bytearray.swapcase ()

R FEJFAMENA, /NG ASCI ERFS X KRG TE, RZIN .
f4n:

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

/NG ASCH FA R FTMEAE STEFS] b abedefghi jklmnopgrstuvwxyz ' FHJFRF. KE ASCII
R EM SR b ABCDEFGHI JKLMNOPQRSTUVWXYZ ' HHF4F.

KNETF-str.swapcase (), FFLE—#HHRAT bin. swapcase () .swapcase () == bin MEW 7,
KNG EAGAE ASCIT H@ X FRAY, RIEEHXTTF A Unicode i3 (37 K UL B BT -

1M IEJTIRY bytearray A S AF B E—— B RO E DN S, RIEEBRCA ATk Ae

bytes.title()
bytearray.title()

AR o] J e R R A, AR A LR A AN K ASCIL P AP AR, KR r i /NG .. AKX
ARG I TR PR AL o

f4n:

>>> b'Hello world'.title()
b'Hello World'
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/NE ASCH Z4F il FE T EHE SHEF4 b abedefghijklmnopgrstuvwxyz ' HFHFE&. K5 ASCII
FA R F A S EF 4 b ABCDEFGHIJKLMNOPQRSTUVWXYZ ' W F4F. I Hmh =I5 EHHA
NN

GRIR BN R R ST F LRI E L, FHESR TR AU B %0 IEZRUF L N AR A
B, HERERE CERESEAS Praimes o sy B R, XS 2N B4R

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

T RAfSE ) T DRk A AR A XS P e i Ak

>>> 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."

Hfif: BT bytearray AR S A OB —— BT A —DHNR , BVE A MUE TS .

bytes.upper ()
bytearray.upper ()

R EFE AR, HErG /NG ASCH R8T I K S
GpUE

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

/NG ASCH 455 R TMEAE STEFS] b ' abecdefghi jklmnopgrstuvwxyz ' FEJFRF. KE ASCII
FE R A S FE)F¥ ] b ABCDEFGHIJKLMNOPQRSTUVWXYZ ' FF4F .

MR BLT7VAR) bytearray AN 3R IR E——E R BN R, RIMEBCA ML AEaE .

bytes.z£ill (width)
bytearray.z£ill (width)

R R F AR REIAS, FEAIRTE o 0 B [P S N width, IETUERTZ (0" +' /D" =) AL
SEAEIE TS Z B FEMAREZ Bl X T bytes MR, MR width /NF25T len (seq) WA R,

B :

>>> p"42" . z£fi11 (5)
b'00042"
>>> p"-42" . z£fi11(5)
b'-0042"

TEff: IEJTIRIY bytearray HUAS S AF B E—— R RO E— S, RMESRCA ULk As .
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4.8.4 printf REHFTRHEAL

TR NS R AT 2SR, PTRESBOFZH IR (BIANToik B 6 s S 7 i) .
IR TR T RE S B i, R A e

FA RIS (oytes/bytearray) HA —FEFR N EBAE: [ U 28455, XU FATHRN #%
KA HEIZHAF. KT format $ values (FH format J—AFATRXNE), FE formar T % Fifdrid
FFRFRER N B EZA values 25 H o HAUREMITAE CIEF M sprintf (),

WISR formar ZESR—AFAIMBH, M values 7T AR —ANEHETCEN RS BTG, values WAl & — AL 5
B RN R S E AT A e, BCE R — DB R (Blnocdl) .

PR S A BOE 2 PRI HAT AN, HAD AR AL L E Y -
Lovs fF, T RGBT IR .
2. WehreE (RIk), emIESESHFAF T S48 (B (somename) ).
3. BEAsEAR (W), TS LR R S5

4. BUNFBOLEE (Wik). WERAEER '+ (D), MSLFRIIEZLM values TTHRY F—ICR PR, B4%
AR G N A f /N7 B S BRI AT e AR 2 IR TE 2R

5.8 (k) , PATE ' (55 ZJENEEEERERG . WRiEE R '+ (B5), WISEhREE M
values TN —ICE PEEL, BRI E MRS 2 FITE .

6. KB (AIik).
7. BEHIER,

UHAKSEO AT I (SCHAMBE) i, oy G A o o2 000 & 0[5 -5 imApTE , of J
'SP R T IR A T RSB ARG R e B AR (. B

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

TESCIFOL PAR R B B ~ ARiCAF (R FIIRNSHBIE) .

LSO RVk
EE LR T B AU (RAASE IR 30)
o’ FHA AR P HBEE AT
- B x5t (URFERZEH 10" B, WAEHIEH).
C (ZEA%) Ao e /R IR (B PAH) HiCks B — A2
! FETTAF C+ 0 80 ) B TRAERIITL (S8 2 i) .

A PAZS IR BB IAAT (n, 1 5k 1), (HAW R, A% Python SRULECA WAE - FTPA $1d M T 3d,
FAR Ay -
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% % A &
F iE
'd! AT 1 dE i BEEL
i AR+ IR
o' | A/t (1)
‘ut | PR - BT A ®)
'x! AR5 TR UNE). ®))
X! AR R (ORS). (2)
‘e Frdtiosl (Uh5). 3)
'E' e deEosl (OR5). 3)
£ kA 3)
'F! PR TR = 3)
'g' P kgl AERIEEUINT -4 SO EENGE /NS Ha 80k 0, A3 W] - el =X “)
'G! PEmdg e ARIEEUINT -4 SOR/NTREENGE AR S 4580k =0, A5 e -kl A% =X “)
'c! AN (BRI R ) .
'b! FoE (EATEAE 2o K WE0@ B bytes_ () IIXS), ®)
's' 's' & "o WA, KBRS TEEST Python2/3 AR AL (6)
'a' FA5EE (i repr (obj) .encode ('ascii', 'backslashreplace') RHAAEE | (5)
Python X% ) .
'r' v ta A, KBRS TERST Python2/3 B AL @)
'3 NESRSE, SR DL s 5.

R

(1) BEEAUB R AL — RS Z il A br s /IR HTZE (' 00 ).

2) RSP EILZHIEA ' 0x B0 0x" Jigh (M TREH "< ik "X #30).

Q) WP B ZSFES RS — AV NIUR, RIS BeA 5y .
ANEURUR IR R B RS BE B, BRI 6.

@) WEAUEX SRS R T MNIUR, RES AL EA S WHA 0T AL R -
ANBUS R IE A RS R bR L, BN 6.

(5) WIRKGEE N N, iy RPN N ASFAT

(6) b'es' BFM, BAE 3.x BRI PREASHALFR .

(7) brer' B, B 3.x BRI PR SRR .

(8) =i, PEP 237,

TEff: BLITIERY bytearray AR S AF EOARAE—— B R E DN R, BMERCA BT TS .

B
PEP 461 - >}y bytes fil bytearray #5/il% #=04k
3.5 FriRYige.
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4.8.5 AEHNE
memoryview YR LV Python fUAL S ] — xR A N AREE , HBHZR SRR e KM Jo iz #4745 UL

class memoryview (object)

BIE—A51 1 object Wmemoryview . object A SCRFG R X ML o LRGP KM N E X S G by tes
Mbytearray »

memoryview  JLHRMMEE, JCHEIE HRIG object ALIRIJE T WA IC. X TF 2 R REL,
libytes Mibytearray , —PIBEE— T, HHEMEH, Warray.array W REEE KIYITE.
len (view) Htolist WEEME., R view.ndim = 0, WHEKEHN 1, WHE view.ndim =
1, WHA ST view HOTEMEE. XMTHEEWYERE, HKEST IR view iR ES LK.
itemsize JEMER] RS AN TR I 0T 4L

memoryview FFEIIYIF METIVIHHICER . —HEUIT LRI — T LA

>>> 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 ;&R BT struct BIHMFERUEIIRT, Wt S50 RE Rk iy 250t niy o2l
BEATERT], FFRELAA IEFSEB A A — 4R AL T AGE ] — R Rl — AR ok 1 oo
AIATRT . ZUENAARIE R AGE T B 18 45 ndim BRI TCRAFTRT], ndim BIHLLERE . T4EN
AL AT DAGE ) 25 e TR G .

X HUR— A AR T AR

>>> import array

>>> a = array.array('l', [-11111111, 22222222, —-33333333, 444444447)
>>> m = memoryview(a)

>>> m[0]

-11111111

>>> m[-1]

44444444

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

[-11111111, -33333333]

WP EX GG, NI SR —4E) R TR(E . 23 R/ NI B Fe i

>>> data = bytearray(b'abcefg')
>>> v = memoryview (data)
>>> v.readonly

False

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

>>> data

bytearray (b'zbcefg')

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

>>> data

bytearray (b'z123fg"')

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

Traceback (most recent call last):

(Rt
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(£ 50

File "<stdin>", line 1, in <module>
ValueError: memoryview assignment: lvalue and rvalue have different structures
>>> v[2:6] = b'spam'
>>> data
bytearray (b'zlspam')

FESURE B, b S0 Whashable (R HTUAG— e AERL I (LR TIA A X4 4. W B S04 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

T 3.3 BUE M —4ENAFILEIBITE T AR o AR, 0 B0 11— 2 N AL I A & hashable .
TE 3.4 MUEHC: WEREIAES BN Ncollections. abe. Sequence

TE 3.5 BCEEC: WAL BUAE T B RO 0 TR 5

memoryview B PN Lk

__eq__ (exporter)
memoryview 5 PEP 3118 w1t 5 Hh $X P AR RA ], I HALR M st ruct IR SR
PR A A AR IS B S AR TR, W E AT T2 S5 6 -

XFtolist () BETHT ZFi st ruct #&XFAAFHB FE, WR v.tolist () == w.tolist ()
) v F1 w A%

>>> import array

>>> a = array.array('1', [1, 2, 3, 4, 5])

>>> b = array.array('d', [1.0, 2.0, 3.0, 4.0, 5.0])
>>> ¢ = array.array('b', [5, 3, 1]

>>> x = memoryview(a)

>>> y = memoryview (b)

>>> x == g ==y == Db

True

>>> x.tolist () == a.tolist() == y.tolist() == b.tolist ()
True

>>> z = y[::-2]

>>> 7z == C

True

>>> z.tolist () == c.tolist ()

True

R PR R PR HEA P st ruct BEBFTSCRE, WM G RSP R A (IR
FrEpFIZerh XN AR )

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

>>> point = BEPoint (100, 200)
>>> a3 = memoryview (point)
>>> b = memoryview (point)

(Rt
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(8 E70)
>>> a == point
False
>>> a == Db
False

R, SEABEL R, T NFREXSRKR, v is will FRERE v == w.
TE 3.3 WOE R 2 B RAS LA JEUAG A I 2 22 2% H RORSXS 22 AR AL 454

tobytes (order=None)

R Geh R R o 7 B [l . A TAE AR I ETR by t e s H T

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

b'abc'

>>> bytes (m)

b'abc'

XFARELAAL, S5RE TPk RRmyR, g TR AT . tobytes () 3
AR FERF R, AFEG st ruct BHUEE IR ATETEN .

3.8 FHRLIGE: order FTLAH {C,°F, A} 24 order yC SF 1}, JFAGERZ B S0 40 2 C 5
Fortran JIiJ¥ . XJTiELME, A 2R BIYEENAFRRE I E]AS . R, PAFEH ) Fortran i ¥ £
AR . X ARESE , B4 Sehiikie h C B, order=None 5 order="C’ J&H[FI1 .

hex ( [sep[, bytes _per_sep] ] )

R A —ANFRFERR , HA 3 B PAWGAS7N i 2 Ze X LR 4517

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

3.5 B fE.

TE 38 UHEIN: Shbytes.hex () #ifth, memoryview. hex () IFE L] LR sep 1 bytes_per_sep
SHRATE T 750 i 1 2 ()3 A2 B AT

tolist ()

FEGeop X N IR 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 BUERE: tolist () BUESFf st ruct BHUEIR PG B4 AR AR Z 4E2m 1P
o

toreadonly ()

i 1] memoryview X R A HBERAS . J5URE) memoryview XGRS .

>>> m = memoryview (bytearray (b'abc'))
>>> mm = m.toreadonly ()

>>> mm.tolist ()

[89, 98, 99]

(Rt
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>>> 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 Frhi e

release ()
R AR S T A TFIIRZ 0T X o 152 W AR 1 P gk B R 2 R BURe ik sh 1 (5l an,
bytearray HLBMEEILHEA/N) s B, T release() 1T DAy (AR LBk SER ] (R
A Z TR )

FEMT ARG, AT LR — 2 e 5 K valueError (release () RSN, EW]
PABEZ UG F):

>>> 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

B with i), ATDAE IS B SCE B PMSGE E 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

3.2 i EIse.

cast ( format[, shape])
P NAELE S AR A BB AR . shape BRINK [byte_length//new_itemsize], XK
FHHERME R R — 4. R —E AR, B XA B RSP SRR A
1D -> C-contiguous Fi1 C-contiguous -> 1D,
HARE AR T st ruct iFEP R RE—ToR AR Hh—fg A 535460 OB, b 50¢).
SERBFAR 5 G AR ] .
- 1D/long %4>} 1D/unsigned bytes:

>>> import array

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

>>> x.format

lll

>>> x.itemsize

8

>>> len (x)

3

(R
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>>> x.nbytes
24

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

>>> y.itemsize
1

>>> len(y)

24

>>> y.nbytes
24

¢ 1D/unsigned bytes ¥4 >4 1D/char:

>>> b = bytearray(b'zyz")

>>> x = memoryview (b)

>>> x[0] = b'a'

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

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

>>> Db

bytearray (b'ayz')

ValueError: memoryview: invalid value for format "B"

¢ 1D/bytes 5544y 3D/ints Fi444e 4y 1D/signed char:

>>> import struct

>>> pbuf = struct.pack("i"*12, *list(range(l1l2)))
>>> x = memoryview (buf)

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

>>> y.tolist ()

(rro, 12, 21, 13, 4, 511, I[le, 7, 81, [9, 10, 117111
>>> y.format

'il

>>> y.itemsize

>>> len(y)

>>> y.nbytes
48

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

>>> z.itemsize
1

>>> len(z)

48

>>> z.nbytes
48

K 1D/unsigned long %4>k 2D/unsigned long:

>>> pbuf = struct.pack("L"*6, *list(range(6)))
>>> x = memoryview (buf)
>>> y x.cast ('L', shape=[2,3])

(T IUakss)
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>>> len(y)

2

>>> y.nbytes

48

>>> y.tolist ()

(o, 1, 231, [3, 4, 5]]

3.3 B IIRE.
TE 3.5 BUE I 2540 Ay LIS, IS R R PRS2 IR

IAFAE— L] I H s :

obj

WAL T2 X4

>>> b = bytearray(b'xyz"')
>>> m = memoryview (b)

>>> m.obj is b

True

3.3 FrRHfE.

nbytes

nbytes == product (shape) * itemsize == len(m.tobytes()). X fHFEELSRE
NEPRRS S SR BT EA—EST len (m):

>>> import array

>>> a = array.array('i', [1,2,3,4,51)
>>> m = memoryview(a)
>>> len (m)

5

>>> m.nbytes

20

>>> y = m[::2]

>>> len(y)

3

>>> y.nbytes

12

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

Z AU

>>> 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.o0, 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 HE.

readonly

— AR AR LA R
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format
—FRER, WENET AN TR (FR st ruct BEHEER) . WAEE DANR AR
AR S A A, AR @lintolist () R TRA R HRITEK.

TE 3.3 JROE M A% ' B IUFE 244 B struct BLEHUEERANEE  iX IR E memoryview (b'abe') [0]
== b'abc'[0] == 97,

itemsize
memoryview HIEFNITCER PAFAT IR 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
— R, FRNEIRRN Z ARG 2 DAL .
shape
—MRBOTH, il ndim RS NI GERR N 4B EAR .

T 3.3 B 24 ndim = 0 BHE N ZS STCAH M AN None .

strides
—MEEFOTH , B ndim KRG H AT RIS, DAE DT R A A2 RS T
8
T 3.3 Bl 24 ndim = 0 BHE N ZS ST M AN None .,

suboffsets

Bt PIL MAR RN BRG] . DU NS EFE.

c_contiguous

— N FBNIERS N C-contiguous HIH IRAE .
3.3 B EIfE.

f_contiguous
—AFEBH AT A Fortran contiguous WA /K1E .

3.3 B e

contiguous
— R NIRRT A contiguous 11T /R{E -
3.3 BN HE.
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49 FEE5FA --- set, frozenset

set XF 5 52 HA ME—VER hashable X5 Fr LY JC 7 204 . DL S B 46 B AR I . AT 1) B
SN ER I SEA T, BlanscsE. 4. ZESHREELSES, (XTHMERNSESFdict,
list Htuple ZNES, WWkcollections fHilt,)

HHAMZ UL, £EAMZF x in set, len(set) fil for x in set, fEN—FMILFHLTIE, £H
HARICRITTR B SIRAMF . AN, EEAZRFRG]. YA A 750 285 4E .

HEIA MM EEGRE, set filfrozenset, set KRALZAARR) - HNZETTPAMEH add () Fll remove ()
AL EARMAE . T2 AR B AW AE, BRI E A s A EE S e K . frozenset
PR AT AEH H oA hashable --- HNZSAER AN AN BE RS s TR e ] DARS VR 2 L A g el A AR S Y o
.

BT RIDAE ] set MIE#s, JEZSI set (72 frozenset) 16 0] DAIE i/ DAIE S A BRI T R A R A& TR 52
WRBE, Bl {'jack', 'sjoerd'},

PSR e B R £ 5 2K

class set ([iterable])
class frozenset ( [iterable] )

IR [B]—ANEr ) set 5% frozenset %74, HIGEEH T iterable, $EEHICE NI Nhashable, T35~ HEES
MR MES, ITANZEGUIUN frozenset X4, WIRAKSEE iterable, WIKF IR [B]—ASH )25
£h.
LE T HZ M=ok
o MERIERE S N PAE S /e R 7= { ' jack', 'sjoerd'}
o [HfHEAWESR: {c for ¢ in 'abracadabra' if c¢c not in 'abc'}
o (i IRAIMTESS: set (), set (' foobar'),set(['a', 'b', 'foo'l)
set filfrozenset [HSEFIHRALPA T #1E:
len (s)
BREES s higTeEEE (BRI s 5D .
X in s
R x 25k s R .
X not in s
Fril x 2R s HR R .
isdisjoint (other)

WREAPEA S other A KITCENIR A True, Y HICYHNEARLENTEER, HiEH
N e S

issubset (other)
set <= other
o2 75 46 TR AR TC R HRTE other 2 1,

set < other
KA 2N other B T4, B set <= other and set != other,

issuperset (other)
set >= other

KRS other HIEE N ICHEELR G ZH

set > other
K EEE BT N other B, Bl set >= other and set != other,

union ( *others)
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set | other | ...

RAl—ASE S, HhaEk B IE4EA DAL others 1578 I G AHIIICE .
intersection (*others)
set & other & ...

R ARG, AP RS AU others HEE A H G HIARIICE.

difference (*others)
set - other - ...

R ARG, HAP RS RS THAE others 15 E I HAMSE A HATFAER TR

symmetric_difference (other)
set * other

BE A , HARTREUR T LGSR T other TERIHANGS, (FARELR I & T M7 .

copy ()

1R ] AR A RS DL
ﬁf%,union()\intersection()\difference()\symmetric_difference()\issubset()
Mlissuperset () FEMAREEF AT AEZAEAT ] AR —A1S8. MLz, ETER
TR B E N ZER S EONEAR G . LT T8 set (Tabe') & 'cbs' XHA G HETISEH,
T T A2 E 1 set ("abe') .intersection('cbs'),
set fllfrozenset YWIFFEGHEAWHE . HNESY BMNLMGNMMESGTHENTRYEE TR
—NEGZN (B A H I T4E) IS, —NMEAY LY NS N EANETE (NG
W THEEEAME) BN —NMEA. —MEAYHAY I S — M EaMERE (RIhE
HIHEEEPEAHE) R TH—EA,
set W) S Pl Hfrozenset W5 B Z ) 3T B ATHY A BEAT LB Bl A0 set ("abe') ==
frozenset ('abc') 1R[] True, set ('abc') in set ([frozenset ('abc') 1) W—#E.
T SIS RO AR h 52 B BRI, (RPN E2 ELRHIAS 156 R M % LRt
T, HIKPAT #rA iRk [e] False: a<b, a==b, or a>b,

HTHAIUE L THAHIT (THEXR), BUBEGHRINSIER 1 ist . sort () JERH 1T I0E L.
EAERITR, STHBEEL., WA hashable.

B Tset 26l 5 frozenset 1 i i £ 13 55 1R [0 5 25 — A 45 4F BOM A 1y 28 284, 6 e
frozenset ('ab') | set ('be') ¥ik[E frozenset HLH,

TRING T AT H T set AR T AR R frozenset SLHIRHEAE:

update ( *others)
set |= other | ...

RS, ISk E others KT TLE .

intersection_update (*others)
set &= other & ...

S, HORE TR others FHILIFAERIICE .

difference_update (*others)
set -= other | ...

HHEEG, BRI tAFAET others HYICE

symmetric_difference_update (other)
set “*= other

B S, RRBAET RGN — AR FfAER TR

add (elem)
FFICE elem TMBNE AT .
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remove (elem)

MEEG TG ICE elem, WIFR elem NFEAETHEEGHNEE| K KeyError,

discard (elem)

WARITCER elem FPAET LA H AR HAEER .
pop ()

WA R IE IR A TE% . WA NN &5 K KeyError.

clear ()

MEEGHHREERPT A ICE -

e AT
H E =

JEi2 B & K Wupdate (), intersection_update (), difference_update ()

Msymmetric_difference update () FIERERALE A ERIFTZIENSEL

WA, _ contains__ (), remove () fldiscard () J7{EH) elem S5 fE 2 —

I~ seto A SZRRXT—

ANEEHTHY frozenset PEATIRER , SRS elem IR H—MREAIXT SR .

4.10 BREFSEY --- dict

mapping 3G 2 fhashable (EBGTEUEEXT S . BUGHE T AT 28X0 % . HEIICH —FidnEpug Ry s, (R T
HARI NS TS F 11st, set Htuple ZBNEL, PAfrcollections fEdk.)

FIAYEE TUF DA . A idhashable B, BIEEFIZ. FELAL AT AR (#e(E LB AR o0 5
PRIRIEERS) BEA TR NERE . LRSS RARSEME (40 1, 1.0 Ml True %) AT HARME A ARSI R4t

#H.

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

AR [ AN, B R AL BB ORI AT RE 2 1 T S BRI R AL -

Tl ZR07 Ok A
o ERAIESHNAIE SR 22 EXH T {"jack': 4098, 'sjoerd': 4127} or {4098:
'jack', 4127: 'sjoerd'}
o HHFHMESA: {}, {x: x ** 2 for x in range(10)}
o i A2 dict (), dict ([ ('foo', 100), ('bar', 200)]), dict (foo=100,

bar=200)

WAREEE B ESE, FOE AT FH RGE M ESEOF DR T x4, e —
A HA ST GO R B ) 8 . BIAE, A7 E S AU — A iterable X4 . RIS S
() — T A B IR — AR AL S AN TC R B PR G o B — T 38— X G 1k i S —
gﬁ}fé%N%%&%ﬁN@%ﬁom%~4%&%—ﬁut,ﬁ%%%ﬁ~¢ﬁ%ﬁﬁﬁﬁ%?
L F ST WY Y AEL

WEREG I T KT S, WK TS A ES POMA S BT O ESE O 7. AREMAR
CAFFE, R H KBTS RNER Ok A LB S HE.

VERTER, PATFRFER EGFHIYEET {"one": 1, "two": 2, "three": 3}:

>>> a = dict (one=1, two=2, three=3)

>>> b = {'one': 1, 'two': 2, 'three': 3}

>>> ¢ = dict(zip(['one', 'two', 'three'l, [1, 2, 31))

>>> d = dict([('two', 2), ('one', 1), ('three', 3)1])

>>> e = dict({'three': 3, 'one': 1, 'two': 2})

>>> f = dict({'one': 1, 'three': 3}, two=2)

(T IaFED
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>>> g == b == ¢c == d == e == f
True

18— AP AL S B S0 7 = RE B A %00 Python ARl fFVE A . Hofth 7 =X 00wl 5 AT
AT A A5
X SRR (IR 8 A S e A Y 24 ) -
list (d)
1R AL d o A BT S B 2R
len(d)
SIEYCIRS 8 N e Sl R
d[key]
B[] d HPA key ST . QNSRBI HONTFEAE key W 2x5| K KeyError.
R T FRENL T HEE __missing () HH key NFEFE, W dikey] #AERHREHZ
BT i key fE NS HL. dlkey] BEERFRIFIE G % __missing_ (key) M PrR k5] k& 4T
faf Xt G ek Seas . B HA B E S O Mt _ missing. (). WIRAE X __missing_ (),

N&5| Ak KeyError, __missing_ () WURE— AN BABERE LA &:

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

.. return 0
>>> ¢ = Counter|()
>>> c['red']

0
>>> c['red'] += 1

>>> c['red']
1

BT E/R T collections. Counter SLIPIHERAMCHS . A5 — AR __missing
TR Hcollections.defaultdict iR

d[key] = value
¥ dlkey] &N value.

del dlkey]
f dikey] M d PRERR. QRBU P RTFLE key M| ki KeyError.
key in d

WA d PAFAERE key MR E] True, fHIRE False.
key not in d
ZMTF not key in d.
iter (d)
R AF I B TR kR . X2 iter (d.keys ()) BYPFET

clear ()

ol 7 S P R -

copy ()
A [l J LR P DL

classmethod fromkeys (iterable[, value])

FEIoK A iterable Y BEOIE—AHr 7L, FRRHRIEECHN value.
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fromkeys () ye—MRPIFF I T V. value BRINH None o FrA{EHS 5] HI— AR 56,
PG LE value JR—A TS X G B A0 253 F30 0 2 A 3 S0 o BERBORN IR, el 57 ot
.

get (key[, default] )
AR key FAAE T 3L A R [B] key (PME, 75 WLRE] default. ISR default K45 H TN ERIN A None,
ﬁﬁﬁtﬁ%zﬁx%glﬁlzeylﬂrroro

items ()
R I (5, ) XD AR . S ALIE A 234k,
keys ()

A 0] p o7 SRR A — BT . B AL R 2 A

pop ( key[ default]
R key A7EAE T 7 A PR HAZBR T IR AR, A5 3R 9] default, UM default K45 H. key A7
T, W5 kKeyError,

popitem ()
MFH ARSI IR E—A (8, (E) X, BEXT2H LIFO (JFHE5EH) riraiikml

popitem () & T X FHMITHFEENER, XEEGHEEPEEREMIH. MRFHBZ, H
Hpopitem () ¥5| kK KeyError,

1E 3.7 BCE e MAES BRI LIFO T . TEZ RIFIIRA T, popitem () 2R —MERREME
X

reversed (d)

AR 8] N30 R AR T B  EACBS . X JE reversed (d.keys () FIBEET K.
3.8 FiThAE

setdefault key[ default]
R FHAFHERE key | IR IFIERE. WRAFELE, EAMEN default 15E key , T3R8 default . default
BRiAA None,

update ( [other]
K B other HYSEMEXT B Hr7 I, FiERA M. &M None,
update () %5 —NFMX G, F MY (DA JE N 1) o4 sk H At a7 2% £ %
S FR) MBS ARG T REFESE, W2 DA I 5 & 0 BAE X 3R d.
update (red=1, blue=2),

values ()
R[]l M ZH ) — TR . S AL 3 %S4

Wi~ dict.values () MEZEFAHGEME LERF B 2R H False, XFE dict.values () SH
Q%Hﬁ@fﬁﬂbﬂﬂﬁ]ﬁﬁlﬁ

>>> d = {'a': 1}
>>> d.values () == d.values/()
False

d | other
£ d F1 other FPSEFIEDR QT — T 78, PIE U 2 780, 24 d Rl other A5 M [A] B R
other WI{ELYE

3.9 Bk HtE

d |= other
i other SR FETEHFH d , other W] DA Emapping Biterable WEEIEXT . 24 d F other 75 FH ] 4T,
other WWEMTEHE .
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B

3.9 Bk e

P OB BACK BT RAMIFEN (8, ) WA 2% CRFIEBY) . H7 L (<, <=,

>=, > &5 K TypeError,

TR RA R . R SRR A B T . BRI AR SR RE A B AR .

>>> 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())

[1I 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}

5 3.7 MU HC T 2B IEANUT . AT 02 A 3.6 TR CPython SCILAA Y .
TN T A P T

>>> d = {"one": 1, "two": 2, "three": 3, "four": 4}
>>> d

{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> list (reversed(d))

['four', 'three', 'two', 'one']

>>> list (reversed(d.values()))

(4, 3, 2, 1]
>>> list (reversed(d.items()))
[("four', 4), ('three', 3), ('two', 2), ('one', 1)]

T 3.8 O EC: TSR T .

types.MappingProxyType Al #FRA @ —A~dict i R A,

4.10.1 FHIEI R

Hdict.keys () dict.values () fldict.items () FriRBIARTGE LA %o XGRS

— M EISE, X EME LSRR, RS Y AR
= ML P AT DARIER A DA A 5 R R ket O SR R SRS -

len (dictview)

A 0] 5 R Y 2% FEL

iter (dictview)

R EEIT (DA (%, B SAITERMITHER) MEAS.
SEATME R HEAm AT DU A TR AU B AVFRE M 210 () REIE (f, #) Xf:pairs

values (), d.keys()).n—MIEMHFRTEW TG pairs = [ (v, k) for (k, V)

items () ].

R HRY

zip (d.
in d.
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EVS 0 2 5 7 St ) 2% E BT L P AT IR T RES | K Runt imeError M8 Lk st 4k U A 4%
H.

e 3.7 BOEE: 7By S0 R A AT -

X in dictview

AR x SRS R PR R B L (B (FEd e — RS OL T x BoA—AS (3, {E) Jodl) NLR[E True.

reversed (dictview)
AR [A] AN AR BB L (E B AR . L IEIREH 5 48 A AH B B 3 B TR A
T 3.8 Ok I A 2 Ty .
dictview.mapping
Mkt ypes . MappingProxyType X4, B4 T 5 BAR g a1 R b - .
3.10 Hrh I RE.

Keys views are set-like since their entries are unique and hashable. If all values are hashable, so that (key, value)
pairs are unique and hashable, then the items view is also set-like. (Values views are not treated as set-like since the entries
are generally not unique.) For set-like views, all of the operations defined for the abstract base class collections.
abc. Set are available (for example, ==, <, or ).

— AN AR A s

>>> dishes = {'eggs': 2, 'sausage': 1, 'bacon': 1, 'spam': 500}
>>> keys = dishes.keys ()
>>> values = dishes.values|()

>>> # iteration

>>>n = 0

>>> for val in values:
.. n += val

>>> print (n)

504

>>> # keys and values are iterated over in the same order (insertion order)
>>> list (keys)

['eggs', 'sausage', 'bacon', 'spam']

>>> list (values)

[2, 1, 1, 500]

>>> # view objects are dynamic and reflect dict changes
>>> del dishes|['eggs']

>>> del dishes|['sausage']

>>> list (keys)

['bacon', 'spam']

>>> # set operations

>>> keys & {'eggs', 'bacon', 'salad'}
{'bacon'}

>>> keys ~ {'sausage', 'juice'}
{'juice', 'sausage', 'bacon', 'spam'}

>>> # get back a read-only proxy for the original dictionary
>>> values.mapping

mappingproxy ({'bacon': 1, 'spam': 500})

>>> values.mapping['spam']

500
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4.11 ETFXEEEXRE

Python ] with {54 SCRpEE R SCE RS B e LB T bR SGX—ME . ORGSR 77— X% 1]
T, SV E E R E SGBATI FRSC, TEIR AR A TRIEEAGZ BTSRRI T R R
AN
contextmanager._ _enter_ ()
HEABATH_FF SO R LI SR ORI B 1Za 7B B SO AT G2 1 i A AR T 2 9 s ) 4
Ub B R SCEBEES AT with TEAIRY as AP AIRRIRAT

—ANIR ] B R SO AR 0 ) T file object. SCHEXT S £3 M _enter__() iR [EI L &, PASL
Yropen () B MAE with B4R LR SckBR.

— AR ERPORA E R SCE ARG T decimal . localcontext () FraRBIFINSR . MAPE RS
RGBT decimal | R SCHCN R LR decimal | R ST — AN RIAS IR BHZRIAS . 3X ARV with B4
AR A 24 ] decimal | R SCEATEER, AN M with B ASMP A .

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 A 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 7 SC T —28 1N U B AR SCRFIR] 5 AR [ . SO BOHART R AP P, DA R 07 (M4 A5
BN BERISEAR BRSBTS B R SCE BRI DASS , AREBA LA . S context 1ib i
ESiceer i PNIbEN B

Python [{jgenerator flcontextlib.contextmanager % i ¢% 2 4L 7 52 Bl X 2L P 0 i) &8 £ 7 .
Al fcontextlib. contextmanager % ifi#y K R i — N E BUAF R AL, BRFIR B — S SEEl T 00 22
W__enter_ () fl__exit__ () M EFSCERRER, AT M AR LRI A LA I = i s s

T YER, Python/C API H1 Python X 52 (2B S5 - 15 A ST XX BT YA & T TRE L . R SR BT YR
JEABLW R EATIVE 3538 1) Python R T H) ok fit . 5 EIE TH BRSPS, AR Ay
I FFES AT ABBEAN T
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4,12 A FHRAY3EERY --- Generic Alias . Union

type annotations {) W BTk Generic Alias F Union.

4.12.1 GenericAlias &

GenericAlias Xl H @it #HEC— N IORAIER . ENHEHAT A4dE, Wiist ddict. 2pFik
P&, list[int] XA GenericAlias Xt R EiH A int ZEHHEL 1ist FB) M. GenericAlias
MM EEH PR T R AR,

W EE DR EELIH TRR Y __class_getitem () WA SCRFMIPERAE.

GenericAlias X A{E Rgeneric type (ACHE, LT HAHwz®,

AR, RUEAZER IR ZHOT AR HIXT S 5 e 8. BN, set [bytes] WlFE
REBRHE A HIRFR— A set HINIrA LRI Hbytes KA,

XF—AENT __class_getitem () EAJETAAMNE, FePLEEM0 BRI S MR S TWIHERS
ZERE S — A AT IR IR IEHE*@ Bian, IF N5k R ANAE st - Bi B by tes Bin I
ot

e I x = re.search('foo', 'foo'), M x Y K—"re.Match X4 1M x.group (0) M x[0] HJ&
BUER N str A1, &MTU\T%@TTEEP@H% GenericAlias re.Match( str ﬂéft%LﬁXT
%.

o« WKy = re. Search(b‘bar', b'bar'), (FEE b Fixbytes), My HFH—4 re.Match 1y
e, {H y.group (0) Al y[0] MR EMERF I Nbytes KA, FERBRES, ATKFMHH re.
Match [bytes] ﬂéﬁ%%l_ﬁlﬁ/itm)e Match %74,

GenericAlias X% Etypes.GenericAlias JEMISER, ZW ¥ R H 02 GenericAlias X
%.

TIX, ¥, ...]
Bl X, ¥ R BRI FI T 1 Genericalias, IS KRBT T.
m, —MEZAE float TR 1ist BRKEC

def average(values: list[float]) —-> float:
return sum(values) / len(values)

73— TS K Fmapping WE, MBIT dict, ZRRMA KRB SHO HIAR T R BFERA., A
BIF AR A dict, HEBMRA ystr, EHRI A int:,

def send post_request (url: str, body: dict[str, int]) -> None:

WEMKEisinstance () Mlissubclass () NERE NS HCH GenericAlias AL:

>>> isinstance([1, 2], listl[str])
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: isinstance () argument 2 cannot be a parameterized generic

Python jz {7 AN SR Hl AT R 2 A7 . XA Y R TR HRME 2. il GenericAlias BIEA
ARTRIY, HAXKERS T AICRRERER. B0, PATAUR EARAEEIE, (Fisfr i A Sl
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>>> t = list[str]
>>> t([1, 2, 3])
(1, 2, 3]

AL, RN RIS, B T SEUGHZ BE SRR SR

>>> t = list[str]
>>> type (t)
<class 'types.GenericAlias'>

>>> 1 = t ()
>>> type (1)
<class 'list'>

EZB M repr () Bistr () 2BRNHSEZ FHZEA:

>>> repr(list[int])
'list[int]"

>>> str(list[int])
'list[int]"

TAMZ AR __getitem () FIARFTI A RE AN B dict [str] [str] ZRATEEG:

>>> dict[str] [str]
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: There are no type variables left in dict[str]

Ak, BEEH TR LS mXARIRAR T . KIWHIH S GenericAlias XMRM__args_ HIHIE
RA R A% AR 4 1T

>>> from typing import TypeVar
>>> Y = TypeVar('yY")

>>> dict[str, Y][int]
dict[str, int]

FRAEZ IS
TR LRI Sz B A FIF AR TR TG .

e tuple

e list

e dict

e set

e frozenset

o type

e collections.deque

e collections.defaultdict
e collections.OrderedDict

e collections.Counter
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collections

collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
contextlib.AbstractContextManager

contextlib.AbstractAsyncContextManager

abc

abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.

abc.

.ChainMap

.Awaitable
Coroutine
AsyncIterable
AsynclIterable
AsyncGenerator
Iterable
Iterator
Generator
Reversible
Container
Collection
Callable

Set

MutableSet
Mapping
MutableMapping
Sequence
MutableSequence
ByteString
MappingView
KeysView
ItemsView

ValuesView

dataclasses.Field

functools.cached_property

functools.partialmethod

os.PathLike

queue.LifoQueue

queue.Queue

queue.PriorityQueue

queue.SimpleQueue

re.Pattern

re.Match

4.12
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e shelve.BsdDbShelf

e shelve.DbfilenameShelf

e shelve.Shelf

e types.MappingProxyType

o weakref.WeakKeyDictionary
o weakref.WeakMethod

o weakref.WeakSet

e weakref.WeakValueDictionary

GenericAlias WERHEHEM
I SEUE Wz BV SE B T — SRRy a1 -

genericalias.__origin

A BT [ AR LY H S Bz 32

>>> list[int]._ _origin_
<class 'list'>

genericalias.__args_

B R LA B EG _ class_getitem () AZRFTAL cuple (KRJETTRER 1):

>>> dict[str, list[int]].__args__
(<class 'str'>, list[int])

genericalias.__parameters

ZEIERERTHEHDR— D ud (FIREA=S), W& T _args_ PHIRAVEH,

>>> from typing import TypeVar

>>> T = TypeVar('T")
>>> 1ist[T].__parameters_
(NTI)

iR WESE typing. ParamSpec [fY) GenericAlias W4, FERFAEM)FH _ parameters_
WRERAMER, BINtyping. Paramspec FE M THSHEAGE.

S Y

PEP 484 —J8MEfig /v Python il TR BUARE A AELR

PEP 585 - brif Z WA PRI RIZA N TR E R TR AR TE S0 nRe 1, R eS8 TRR D
K class_getitem_ ().

2 (Generic) , M)A iz Mtyping. Generic A5 X WA LI Al AE a7 I 9 T 240 Ge gl s 25 2
S T TR Iz 20 SRy .

3.9 Bk e
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4.12.2 union #Y

REXMNROUE THEZSANEA N 2 BT | G 2B EME. XERMEEHATFEU5E, Scyping.
Union Mk, BeEISHIFEIR AT ASL P i 15 1 8 4R /R 1B Y.
X1 Y| ...
FEXAET X, Y ERBE union X%, X | YRR X Y. 4T typing.Union[X, Y] . EAN
PAR BRE S EN AR B int 8 float :

def square (number: int | float) -> int | float:
return number ** 2

union_object == other

union X4 7] 5 HAl union X434 T . 1RSSR -
- ZRAIEILRE T

’(int | str) | float == int | str | float

o TURMRIL S BOMER -

int | str | int == int | str

o TERHEHCECIS, & 200 T -

int | str == str | int

« 5 typing.union %A

int | str == typing.Union[int, str]

« Optional 25AI 7] %75 K5 None H4HE .

str | None == typing.Optional[str]

isinstance (obj, union_object)

issubclass (obj, union_object)
isinstance () Mlissubclass () 37 union X £ :

>>> isinstance("", int | str)
True

(BB B0 parameterized generics Ht) union X542 :

>>> isinstance (1, int | list[int])
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: isinstance () argument 2 cannot contain a parameterized generic

union XA R FH FEBUAT AL c vpes . UnionType 1A, AT isinstance () K. MAREHZE
B E A AR 4

>>> import types

>>> isinstance (int | str, types.UnionType)
True

>>> types.UnionType ()

Traceback (most recent call last):

(Rt
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(£ 50

File "<stdin>", line 1, in <module>
TypeError: cannot create 'types.UnionType' instances

W TSR X L YR, RERRIMAT _or__ () Jiik. #Rmke T __or__ (), union tHA]
DA A

>>> class M(type):
def _ or_ (self, other):
return "Hello"

>>> class C(metaclass=M) :

pass

>>> C | int

'Hello'

>>> int | C

int | _ _main__ .C

W

PEP 604 BHT X | Y B union 283,
3.10 Frhi T fe.

413 HipRELE

AR SR SE AP AT G o K BERT RIS R — A A

4.13.1 &R

BEHME— B RRIR B A 2 BT 1) m.name, 53X B m Jy— IR name 151752 AL m BFF SR T H—1%4
P BEHRIEPERT ABIRE . (R import WA HORBLILE MBI R —FiffE; import foo AZE
SRIFAE—44N foo IIREBXTSE , T BRAFAE—DXIT 44 foo IR GRAME) 2 3Ls)

A MERREdict_ . BB AR R T I N I RSO R
P, (RICHEIER dice WML RMTPAS m. _dict__['a']l = 1, B&¥m.a @l 1, HEEAR
S m.__dict_ = {}). NEWEEBSR dict .

PE T RS OB & B X FE: <module 'sys' (built-in)>. WIRUEM—AICMEME, W5

<module 'os' from '/usr/local/lib/pythonX.Y/os.pyc'>,
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4.13.2 25354l

KT X LERAIGE 2[5 objects Al class,

4.13.3 EH#

PRV G A2 1t BRESE SRR . KRR BT R ME— A E 2P B func (argument-list).

SEbR FAFAEPA RS R R B S0 N ER BRI P 2 SCeR B B SCREFIRER B (R R 8 , (HSEB)
FFEIE, RIS R ANE

W25 B2 5 function

4134 Fik

TR S B FORIER I B R AFAEPIRIE S WEDTE (BIANSIRAY append () J5k) FIZRSEHITr
Ro WEITAM SR ENRRIDR MR

WRARIE L — LB i (B AR a2 2SR R A, R TF 8] — NRRIRAT S 982 75 ik (5]
R FE) 7y k) MG MR, B2 self SEURMBISESN L. 408 HiE AW RRRR K sk
m.__self  #HAEIZFIEMXS, Min.__func_ @I ENEE. A m(arg-1, arg-2, ...,
arg-n) TE2EMN TR m._ func_ (m._ _self , arg-1, arg-2, ..., arg-n).

SERA R, G55 IR Gt SR B R . (R, TR SRR L AR TR R B
%§ 4t (meth.  func ), [HMCR AU VR 40 5 Jr 5 100 TR BPE. 2 1 Ty V1 I R 22 BB
eAttributeBrror, MERTIEIMEE, IRLATE F R HEOS BRI

>>> 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 EIEZ Y types.

4.13.5 KEBHHR

ISR RPCAA LB RZR D" K] AT Python ARG, BIAN— 4 eREUA . ENIAFTREHR,
NENAE XA R ATIRSERIGH  AAR RN E R compile () BREGRM], F 0Tl M R BO 5 1Y
__code__ JBIEMFHEI. FHiS I code B,

ViR __code__ &k % it 4+ object.__getattr__, B4 H obj Ml "__code__ ",
DA S (MEHEER RS ) Ghexec () Bleval () WERECRPATIERE.
HZE RIS types.
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4.13.6 LEITR

KA R FIRE TR GRS RAYRBUANE L N E R R voe () RIREL . FRBUBATRIRRIBRAE . ARl Aap
Btypes &L T FrAREN BRI LR,

REPIKAEI GILAFIR: <class 'int'>,

4.13.7 =HR

BTS2 R B bR FE R R AR ] o B SRR B . 25 % A —Fh i None (X 2N E:
H#FR). type (None) () & ula]—~EAfl.,

MR EIEN None.,

4.13.8 BEREFHR

WX EHHTU R (0 slicings). B ZRHAEATRRR A EAE . BTN R A —MEEL 1 ipsis (X214
WEZFR). type (Ellipsis) () &4 El1ipsis B,

ZN RGN ELlipsis B .. ..

413.9 RTHK

EXTG S eV E R LU AN — iz B N T B SRR B 3R {E . 1525 comparisons T fif B8 215
H.o RLHistse HA—FH Not Implemented. type (NotImplemented) () &4 BuxHH4,

S SN Not Implemented.,

4.13.10 f/R{E

/RMER WA H A4 False fll True. BT RFERZH FAEM (1 Hh fE 1 m ok 24 1 B E sk R
H). ERFRPN LT Ch (Bl IEERZBANSEIT),, BTN B2 TEE 0 R 1. NEK

%@U)aool () IR RRHE A oA TR E, R EEZE AR — 25 (S L2 HiRE 41
7).

T E NG9 False fil True,

4.13.11 PIERIIER
A KRBT E RIS types. HA A 7B IR A KT X R4
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4.14 F%RH

T E LB A GRS T — 2Rk Rt gk, ENTRA#ANEN. Kb —8IERatdir ) N
HREIAH .
object.__dict___

—AF BB B S, TR (T5) Rk,

instance.__class___
KB EIZE
class.__bases___
HI SR SR I B2 BT 4L o4l
definition._ _name_
E SN E ORI [ pustr e R S LT VP
definition._ qualname_
XL R HE. RS s AR S A qualified name
3.3 Frihhe.
class.__mro___
BeJE e R 2R R e, TEJT VATl S B T B R AR R .
class.mro ()
W EAT B — ek R, DU IHSEBIE AT INY . B LAe eI pa ), g5 RA A
T__mro__ .
class.__subclasses__ ()

B I AR EIE T RMBTI N IR RO RaR IS T  HBI5 R F1RAIN 2 B 12858 X
RS .

>>> int.__subclasses__ ()
[<class 'bool'>]

4.15 B FFreRiEiRK PR

CPython X - int Mstr Z [AIHARA — A4 R BRI AR A IR 55 Beak . BERRA 102 AR AT -t ] A
PAFE 3T WA . HoN Bk NIERIRD R R AN S R . SRR AT AR

int JAUAE CPython HRArfif oy — HERIEMER KT (BTN “RETF) o AL AEL LR A]
R — NP5 H A — kB — A i BB O AT A, IR AR EREON 2 B3R, W T
FHOH 10 KRBT W I REBA W RO R . Felfe—ANRBUEM int (*1 * 500_000) FEPREEY
CPU bt Eg—FPA_ LRI

FR AR/ T — it CVE-2020-10735 B AI{T5 ¥k

SRR ) 7 T RE M AR L A S N T T A i 5 5 P R B P A R . R RIAANIE S AT
NS e

B R RS, K51 K valueError:

>>> import sys

>>> gsys.set_int_max_str_digits (4300) # Illustrative, this is the default.
>>> = int ('2' * 5432)

Traceback (most recent call last):

(R
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(£ 50

Val

ueError: Exceeds the limit (4300) for integer string conversion: value has 5432.

—~digits; use sys.set_int_max_str_digits() to increase the limit.

>>>
>>>
430
>>>
>>>
Tra

Val

i = dint('2' * 4300)
len(str(i))

0

i_squared = i*i

len(str (i_squared))
ceback (most recent call last):

ueError: Exceeds the limit (4300) for integer string conversion: value has 8599.

—~digits; use sys.set_int_max_str_digits() to increase the limit.

>>>
714
>>>

len (hex (i_squared))
4
assert int (hex(i_squared), base=16) == i*i # Hexadecimal is unlimited.

BRIA PR HI 2N 4300 (i Bllsys.int_info.default_max_str_digits W{H. HAKER & A8 El 5k 640 i

Hlsys.int_info.str_digits_check_threshold,

Bk

>>> import sys

>>> assert sys.int_info.default_max_str_digits == 4300, sys.int_info

>>> assert sys.int_info.str_digits_check_threshold == 640, sys.int_info
>>> msg = int ('578966293710682886880994035146873798396722250538762761564"

'9252925514383915483333812743580549779436104706260696366600"
'571186405732") .to_bytes (53, 'big')

3.10.7 .

41

5.1 SEEL API

BEBRFML AR T int Mlstr Mbytes ZIRITFAER AR ] R AL

e int (string) BRIADA 10 HEZEL.

« int (string, base) FTHIAERN 2 TR
e str(integer).,

e repr (integer),

o AR H AL H AR DA 10 HEB W F A, U0 £"{integer}", "{}".format (integer) =}

b"%$d" % integer,

BEBRAIA A1 0 T B e RA A R

e int (string, base) W base BJPAN 2,4, 8, 16 8f 32,
e int.from bytes () fllint.to_bytes ().

e hex(),oct(),bin().

o AEXAAEEARIE T HITHNEER] L BRI g A
o str ®£float,

e str Bdecimal.Decimal,

94
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4.15.2 EEEPFRHIE

1 Python J5 512 HI Vi 1T DA FH R A bk sl ARe 25 iy A T IEA of e 26 IR A

e PYTHONINTMAXSTRDIGITS, fjl{l PYTHONINTMAXSTRDIGITS=640 python3 & ¥FRHli% 4 640
PYTHONINTMAXSTRDIGITS=0 python3 228 R,

e —-X int_max_str_digits, Ul python3 -X int_max_str_digits=640

e sys.flags.int_max_str_digits w0 PYTHONINTMAXSTRDIGITS B -X
int_max_str_digits MY{H. QRIAIFAL A -X EIE A RE, W -X LIk EHHR -1
FORNHE Y ARIRE, HISEGEIR{#H sys.int_info.default_max_str_digits fJ{H.

AR, AR AT ARG RE 24 T 1) KR A -6 X 28 s v s APT SRICEL T {H:

e sys.get_int_max_str _digits() Mlsys.set_int_max_str_digits () ;& fRREwsd I &
AR E A . TR EA TN A CrIRRS.

Information about the default and minimum can be found in sys. int_info:
e sys.int_info.default_max_str_digits & IRIEEHERIAPRE] .

e sys.int_info.str_digits_check_threshold ;2% BHI M2 &AE (ZHZEHI 0 &
48

3.10.7 Hrhi i fe.

B BARRMIRGME TR FEOTE. BRI, (Hib2 S D A SR e NEME Y
P BRI R AR A . BB BERR A 1 — A5 R0 25 HE SRR A 14 1 2 ) B 5= 18T fEL.7 Python
AAREAERRAT I BB R A58, I8 R R TE A S BT AL 2 R A2 20 T AU e R A AE
EHHTY cpye e & —MEA S IERRBUE R R A IR h Seid i B I R R e N oA
SRR 0x N

UNSRARBE 7 B A B A0 Ui AT SR O ) SRR o A PR PR 9 I o 2o R A ml O R R i
BRI Az AT DA EAE JE 1 U1 8] L 22245 ] REMGES Python ALK . py PECHFTIANIEN . pyc SCUPFIAT 2%
AR JH 2% R A

4.15.3 HEFEE

The default sys.int_info.default_max_str_digits is expected to be reasonable for most applications. If
your application requires a different limit, set it from your main entry point using Python version agnostic code as these
APIs were added in security patch releases in versions before 3.11.

Il

>>> import sys
>>> if hasattr(sys, "set_int_max_str_digits"):
upper_bound = 68000
lower_bound = 4004
current_limit = sys.get_int_max_str_digits{()
if current_limit == 0 or current_limit > upper_bound:
sys.set_int_max_str_digits (upper_bound)
elif current_limit < lower_bound:
sys.set_int_max_str_digits (lower_bound)

WERARTR e e, WRHBON 0.
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CHAPTER B

F£ Python t, Ty ¥ b 25— MR H BaseExcept ion IRMSEHI. FEHA R K — e except
THR try iIHRH, G TAESAPEATIRAE B Ix KRR ER (EALH ¢ BriRE i REdR) . @ 7E
P BIB BT AH KR IR R AR, BB EATRAMIE 25

TS R T AR N B RO A . B AES AU, EATERS B — R S B A
JEAR “RBIE” . XA — DR 2 ME BT (Fan—AE RIS A— AR IR T4 ) 4L
MICd . KIS B B4 7 H s .

PRI AT DAG | & B S . XA R TR S A PRAR P B R A R A, bR TR A T M)
SER R DU —FF s (FRIETR, WA ERBLRIBER (P AR S | NG 4 R R

WOE RN AR T R A DA T S s R Y L M Exception RECE A TR A Z
MBaseException IRAEFHW R . X TEXREEIEZL(E BT PATE Python HAEM tut-userexceptions
W EE .

51 FELTX

28 HAh 7 E AW LT X5 K — AN e, B __context_ EYESHEHIIBENE
SR PR R . SR PAEMH T except B finally 4], {3 with i5A)H R AL,

IR RE LTI T AGEAHH from Bl raise kb w42 XA A:

raise new_exc from original_exc

IRYE from 25— R BER WM — N F K None, BIENE| K SSEH POk E N _ cause_ . BH
_ cause__ bR HI _ suppress_context_ JEMIEH True, X raise new_exc from
None AJ AL H 75 B 4 B 7 ok BoR HH 1Y (Bl KeyError #fihjAct ributeError), [F]H}
IEIHFHAE __context_ H %y nl AR AELE TR 1T N4 -

BT SSE A SR I ASN BN 1A 2 R X SR IR ) R . _cause_ IR SR I R WRATAE
BruRER, _ context_ PRI ESEINIE _ _cause_ ANone 3 H _ suppress_context_
IBAE R s .
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/T:i’e?%@[fﬁ*r%bﬁ&K SHEARG RESTEAMRIESEZ GER, DEMBINRE T8 28 Rrs ki HEGE—
(7N

5.2 MAEFEYH %

JPARES AT AR AOR S 2 TR BRI TR — D R RN S 2 SRR AL P args
JEERATR T, AR R AN AR T RE B i

CPython BN Y : KZ BN EFHFA C LILARILZITHR, £ IL: Objects/exceptions.c, Hr-—HA
FE XN R, X SRR A 24 i AR TR O AT R . — DR NAFA =R T Se AT F
FREREE Python HUATIRIMIAL , FECEARR A RE BRI, Ut BBl TR R L
A,

5.3 E3

NS BT AR A R R R

exception BaseException
I WERHERER . BRI T A€ CRERMR (XA I [T Exception). MIRAEIE
WSOl LA st (), WSRBISEBIMSEETR, 838 LBA SRR 27775

args
L2 S G A B BT, SN E RN (BIN0SError) #3245 E SR S BT T ol +
MITCERFFIRI & X, A 505 Rz — N A R 5 B B = AP R

with_traceback (1b)
W VAL R b B R S R B R L w X 5 . BAE PEP 3134 (1) S 4R vl 2 /i s
M BT T RATIARRF—> SomeExcept ion SLAif440 0 OtherException 5L
B AR EIE R . BFE—H8E %, YRS otherException RPN, %
LA VIR SomeExcept 1on BALREZTIH H 7 e B R IEKF 2 & AR TE—FF.

try:

except SomeException:
tb = sys.exc_info () [2]
raise OtherException(...).with_traceback (tb)

exception Exception

PR W BRI AR R GEIR IS W R URAE A . Bird P B E SR R 2 URAE F K

exception ArithmeticError

B2 T IR AN & Fh B AR BB S KN EFH: OoverflowError, ZeroDivisionError,

FloatingPointError,

exception BufferError
M5 Gk A K B B TR A TIN5 1
exception LookupError

U2 IR AE 4 Wi S a8 2 (i FH Y B s R 5 | T 5 | & W) R IndexError, KeyError, X[
PAB it codecs. lookup () R EIET| % .
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54 Rix&HE

AT R E T AEYE AR R .

exception AssertionError
2 assert IHARIGNRAHG] % .

exception AttributeError
BJEPETI T (3 W attribute-references) BRI MG K o (A—DRGARAAN SR IEMES | T BUR
IRAER XG5 | K TypeError.,)
name Fl obJ JEMEA] AGE A& S 0 (LR X 8 T SHOREL . ENTAR B BCE W 73 5 AR 2157
V18 TR 1 24 PR A B i 7 TR0 A S P AR 0 2

TE 3.10 BRE L #9917 name 1 obd J@ME,

exception EOFError
Yinput () RBORBEPULATEE RIS E] SO (EOF) W65 1 % . (5341, io. I0Base . read ()
Mlio.I0Base.readline () JyEAEi#E] EOF MPRHR Bl — A2 245 )

exception FloatingPointError

H BT AR B -

exception GeneratorExit
Y —A~generator B coroutine ¥ 3 RIS % 3 201 generator.close () fil coroutine.close (),
BHEYIK HBaseException AR Exception, FNMNEAR IR EFH AR IR,

exception ImportError
Y import A E RN EEHGE B RGBT % . HFHY from ... import WY from list” fF7E
TeFH BN A PR 2T %
name 5 path [l i XA AR AU T BRORBGE . BOEIG BN APl T AR
B B S A T SO TR R AR o

TE 3.3 MUCHE M %N T name 5 path @

exception ModuleNotFoundError
ImportError BT, M—MRIRISEGUE MR i import 5k, MfEsys.modules HHKE]
None HHB2#5 K .

3.6 B fE.
exception IndexError

2 A A BGE I B RS | K. (WA R5 S BaEE R niFn el R ERTIAN 2B
W TypeError &8%5| % )

exception KeyError
MTEIA LA PR BT E RIS (52 8) BERPRT ] &

exception KeyboardInterrupt
MR T IR GEHON Control-C Bk Delete) WG K. TEPATIHIN], <IN+ W55 .
%R MK B BaseException AR WAL FlExcept ion AR AMIEFR, XFE AT DAEE 6 iR
fRE o

T WikKeyboardinterrupt MBS . BT AT RESAER ATV & (ks % , 6 FELeqy
WF, R TR AR — SRR . SRR REKeyboardInt errupt MRS AR
WEFAREE| KT . BNH L1545 B R 024, )

exception MemoryError

BRI NAEREOLOS A GRS MR — 2R ) AT | K. KRR — 45,
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EHLZIRRY (ER) BAERRR T, HER TIRERMAFE A (CHimalloc () KL, f#FE
VI SR REE XA 0L T 58 WA (HESSEAGI K — A5, X FEmLREST B i Ak [l 99 1
B AR S B R AR

exception NameError

YR A R ARARARBINRE T Ko B i DU T ARRGE 2 PR RERIELR — A A RfE R,
AL S ARIEEN AR

name JE MR DA A E RS AR e B SHOCRIRE . B USRS B AR R 2 5 ) 9 A8 = 44 R
FE 3.10 R #T name JBYE.

exception NotImplementedError

PR HIRA H Runt imeError, FEMTHE LR T, g5 IAN UTEHEORTIRAE R EHIZIT X,
SR AEHEORITIT A M35 R BAR SE B RR S I 5| A e 5

T BN Y HRFR — MBSO AR GERC R - TR 0L R B iR 1B AT / Ok
FERE N, BEETE TR HB N None.,

{Ef#: NotImplementedError fll NotImplemented ANu] HH#i, B &GP HE.
ZNot Implemented T A7 FATHHE AT AU

exception OSError([mg])
exception OSError (errno, strerror[, ﬁlename[, winerror[, ﬁlenameZ] ] ])

U5 HE A — A ZR G R R0 [ R G O B ER I IF 5 B, SRR R 4 /O AR SR A SO AR
BI” 80 R E W % (AU ARAS BB S A A A R) -

Fy e 25 —AE A RTBCEANN AR B M . WSRO E X LR I MBI A vone, ST BEN] T 3
7, WREAT =ASH, Wargs @RS i RIS SRS S BRI 2 o4l

P TEAR L PRl ol AL )& OSError IRRAST-2E, IR 3OS exceptions FHPTHAR) . BLRMT2REURT
AW errno (. WATAIE BB B4 R OSError WA, FF HAE T IR S HAbK.

errno
RHT CAR errno MR .

winerror
1E Windows v, LS HCRZE R AE 1) Windows H RS . 1] e rrno JRHERF IR A H RS TE POSIX
AT IE .

1E Windows |, U winerror F1 #§ S K0 — 8L, Werrno JEMESRYE Windows #5785 KA
€, 1M errno B AW . FFHAMEE E, winerror S ZWE, - Hwinerror |BIERATE
1E.

strerror

BAE RGP BRI AN R B 55 B . EXE POSIX -5 i C sl perror () KA(a4L, £ Windows

2 FormatMessage ()

filename

filename2
T 5 RG A K Blilopen () Bos.unlink () W5H, filename ZA&45RET)
1¢ﬁ;{ﬁ§%&ﬂﬁ4\i{¢%%%ﬁé%@ﬁ (Blfos . rename ()), filename2 F 2145 REI 5

¥E 3.3 flRE M EnvironmentError, IOError, WindowsError, socket.error, select.error

5 mmap.error B HHB|OSError, Mgl fER AT,
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e 3.4 WUHEM: £ilename JBYEIAE BAEE RE RG4S, TS T filesystem encoding and error
handler AT ARG 2 R FR. BLAN, IBESINT filename2 #5i& 45 250 @M.

exception OverflowError
YEARBE PG RR BN TOEFRIPRREE & XX BECREATTgE R (T A5 kMemoryError
AigEeat) . R TR EE, AR S 7EREEOH B ZRIEF R L T 5] % OverflowError. [F2
1E C Wl DX HF S A PRI EAL , R 20T s BAA Sk 2 .

exception RecursionError
W5 % IR & BRuntimeError. B 2 7E MR8 U & B o & KB HIRE (S Wsys.
getrecursionlimit ()) B#%5] % .

3.5 %ﬁﬁﬁiﬂﬁ’é Tﬂ?lﬂﬁZﬁﬂ%E% | K RuntimeError,

exception ReferenceError
WAL F weakref . proxy () REUITRIEI 555 FISR RS | B9 E R Bk mic ) J&
PEmBEE 1 K. A RES I EZE R HS M weakref Bk,

exception RuntimeError
2RI B — AV S TAE AR B DRI 5 | K. RIRRME R — NI TE e K2k T A4 Y
T

exception StopIteration
N E R next () Miterator W]__next () JPEAE1R, MRFRZERIEARE 4T —Ii.
BREMGERAE AR value, BEMEIZRHEIEASELG S, BINME I None.

Y —Agenerator B,coroutine FRBGR N, K5 K— i StopIteration S, PRER [H] F{ER-9%
YRR E A value B2

TSR A A s U B SR e Hb 5| A T stopTteration, BBk NRunt imeError (Of
ffstopiteration fRENFECH RHEIIEED.

TE 3.3 OEEC: i8INT value JE ik SHARA: i ek B AR B D BE -

JE 35 R 5 ATl from _ future_ import generator_stop JFiLP RuntimeError #%
e, &L PEP 479,

TE 3.7 BOEEe BROAXT B AU JE ) PEP 479: R 88% P51 A stopTteration A5 R e

“HRuntimeError,

exception StopAsyncIteration

WM —A~asynchronous iterator SR __anext__ () F¥EFRT| K DMEIRECEAE,
3.5 Frise.

exception SyntaxError (message, details)
2 fE AT B B IR R R I 5] K. XAT AR AEAE import tRAT, XN E R Ecompile (), exec ()
weval () WA, U BBUSIRMIA S RER A (BEFELERE) AR,

MBI str () FaRPEEFRIEE . SRBRIER N —oodl, Hal bt el e sl JE bk b 3 BRI

filename

R A R A R T E SCHF I A R
lineno

KRR SR TS . AT 5 REIN 1 FF- IR X119 Lineno A 1,
offset

RAR RIS S5 R IN 1HG: IThE DN of fset 2y 1,
text

BRI M A TR SCA
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end_lineno

KARBE RSP ARETS . XPRIFZM VIR SR B4 1ineno 24 1.

end_offset
KR AE PRI RIS . ZARGIEM LIHR: 7 E DA offset y Lo

X f-FAP R B AR, TR 2 A f-string: ” BIZEH B 82 B TR b A B e iy
% . Flan, 4%P% £Bad {a b} field JF =4 X FEMY args J@ M (f-string: .., (7, 1, 2, (ab)n’, 1, 5)).

FE 3.10 R 30 T end_lineno flend _offset J@YE.

exception IndentationError

SAIEF RGN R AR R 2R . R SsyntaxError BI— T,

exception TabError

AL S X B BT AR A — B I 5 1 % . X IndentationError —47K.

exception SystemError

RS BN TR 2, (LI DU B R B AR E B B T A RS [ . IR —
BT AR (RN IRERNTS) .

ARRE 24 R L R 45 45 47 9T ) Python fFRE & (19 1E5 BCZES N B2 . T AIAAI A Python fFRF & (1 IUAS
(sys.version; BEHATERH X Python XFIFAGIS BT LK), BARMEEUINE (58 B CBmE)
DA K] FE A A R A R PP A

exception SystemExit

REEHsys.exit () RG] k. BYK HBaseException M AN ZException PARHAREA &9 Ak
HlException MAIDEAMER . XAV R H IEFME DARTSEMRESEL .. WRE RGALTE,
] Python fEREASBLIFR s AATEMEATAR I PNE B . Mibss 2t S i 5%iE % sys . exit ()
FIAHTR] . WIERAR(E R — AL, MBI RGBS (S84 C 1 exit () BB WHRIZMEN
None, MERHVIRASH A WAZAECNHABER (FIAN74F5 ), WSFTEIXT R AE I R51R HoR S
BER—

Kfsys.exit () W SBEHN—A 50 ARSI TIE B BRRY (try 1HAH finally F4)),
I AR o] DA T— BERIAS T AR B 26 35 0 AU o Gn SR 28 %o iy S 75 27 BB - (o ane
W os. fork () Z JaHFi#fEd) WA fHos. _exit ().

code

st asp R RS E R E R (BUAN None.)

exception TypeError

WA EAE R R RN 2R AURTE YR 05 | K. RBRAELR A, A RN
UNLRIEORES -

BE S AT AR PSS K, AR 2 AN b AT O B S 32 S R R Y 2452 S0 o AR A0
G 24 S R S (BB AR R AR LA B S B, BB | R 0386 24 Je i o Not ImplementedError,
B NS BB (BIANFEER ine WHAMEA T 1ist) W24 S8 TypeError, {HAZ ASEIRE IR
(B anfe N BR TR 2 SMAEUED) WY 24 38 valueError,

exception UnboundLocalError

U 7E R RS Ty kPO B R A R AT SN, (H %A T R 4 AT T R T K. Bt R

ENameError f— 413,

exception UnicodeError

2 %45 Unicode A KAV IS SRS B RN 05 | K. SRR ValueError — 13K,

UnicodeError B —HIA L ek B 20081, Bl err.object [err.start:err.end]
25 T B R AR O I AR TORR A

encoding

G AR RIS 43 PR o
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reason
TR R 2 AR 2 58 LR AT
object
2 PR e ] ot B AR RS O R R
start

object HILHEHRM IR B R .

end
object MILHEIRIA R ERT] ().

exception UnicodeEncodeError

MTE G A A % A2 5 Unicode M R HYBFIRINIFRET | Ko HLRE R UnicodeError — 1K,
exception UnicodeDecodeError

MAEfEE AR % S Unicode HRAYEHRINRFET % WRHE & UnicodeError B)—A1 %K.
exception UnicodeTranslateError

TERE 5 1 A b 4 55 Unicode AH R HUBEHRINRIGG K. MR R UnicodeError B—A 13K,
exception ValueError

2 45 A Bk B R U B B IR A BB A& A R S8, T B OO BE A TEORS B Y R

Il IndexError IR HET| % o

exception ZeroDivisionError
EREBIRIBEREE AN SECIBRRE . RIRIER — DR, SRRz e AL
A HE PR AS Z I RAHIARAS s A Python 3.3 JFR, EfT#EOSError 514 .
exception EnvironmentError
exception IOError

exception WindowsError

FRAE Windows H1 ] H ,

541 OS B&

PR E N OSError BT, ENFRIE R GRS E] % .
exception BlockingIOError

BN SR E N IFH RN R (FlmERRT) EAAHENERE K. MR T errno

EAGAIN, EALREADY, EWOULDBLOCK %‘uEINPROGRESSQ
T o0sError BAWEN:, BlockingIOError ibG—4i4NE1E:

characters_written
—AEE, R ZER O B AR TR SR 1o BT g b VO ettt e ]
e

exception ChildProcessError
MR E R R IO R 95 K. XV T errno ECHTLD,
exception ConnectionError
S TEHAH K R L2

}i + 3@ %iBrokenPipeError, ConnectionAbortedError, ConnectionRefusedError
MlConnectionResetError,
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exception BrokenPipeError
ConnectionError E‘J??’@ %Lﬁ@l%/\*ﬁ%ﬁﬁﬁﬁ%ﬁéﬁ%*ﬁ%ﬁ%lﬂ, ﬁ%ﬁt@g/\*/l\gﬁé
FMRERTE R GANEEG K. XWT errno EPTPE FMIESHUTDONN

exception ConnectionAbortedError

ConnectionError T2, Y—A g2 gt i RS & o X T errno ECONNABORTED,

exception ConnectionRefusedError
ConnectionError W13, Y— MR B E L85 | & « %Y T errno ECONNREFUSED,

exception ConnectionResetError

ConnectionError B ¥, M—/ERE2L g0 in B 95| & . X)W F errno ECONNRESET,

exception FileExistsError

BB B — AN EAFAER SO S SRR 5| & . X errno EEXIST,

exception FileNotFoundError

BT K SO H SEARTFAERP RS & o XY TF errno ENOENT,

exception InterruptedError

YRGB A W % . XY T errno EINTR.

TE 3.5 BUE K M4 ARG g A= B bRt , Python MIZESER AL HA, BIEZE SR TS|
KT HERE RSN PEP 475) MiA 5| % InterruptedError,

exception IsADirectoryError

MIERX—A H FIATIFHRAE (Bl os . remove () WG K XWT errno EISDIR,

exception NotADirectoryError
g SR —ANAE H ST B S EAE (Bllos . 1istdir () BPEREE| % . FERKEZE POSIX T-& I, B
A BEAEREA AR — AR H SR B 3 T i P 51 % . X T errno ENOTDIR,

exception PermissionError
MTERA R IAL RS DL I B AT A BRI R | e —— B SC R R SR . XY T errno

EACCES HIEPERM,

exception ProcessLookupError

MBI TEE 8| &« R W T errno ESRCH,

exception TimeoutError

YD RGERBAER G ZH R A B IO T R85 & XY T errno ETIMEDOUT,
33 M EIEE: I T A LATE O0SError T2,
Z Y
PEP 3151 - 5 OS F1 10 S5 ¥ 2 Ik 45

5.5

I

- =
=]

AR EGOIEE S HS TS I SR TR
exception Warning

LRI EE.
exception UserWarning

AR B 7 A S i R

exception DeprecationWarning

USRI et 2 2 SR At Python A, I PABEAE 915 © 57 R AR S B A i 22K
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DPTRNE LI ER 2N, fE __main_ BHRAPHRTILERSN (PEP 565), 5 ] Python - %42 X W& 2
IRIE

AT B AE PEP 387 Hiliidi .

exception PendingDeprecationWarning

XFFE BRI, (5 R AR T AR AR S i B
AR Y, PR EREARA T RERI T S B A MOGE TR AN T L, B 24 1T E A 1 7 11 0 94

M DeprecationWarning,
SPCRNE S IR 20 o 5 Python TF £ A X I & B BB
XA BEOEAE PEP 387 HiiidH .
exception SyntaxWarning
SR TERAH SR i
exception RuntimeWarning
SRR TI AT AR R B R 2R
exception FutureWarning
USRI A R A 2 B XS DA Python T4 55 1 BB & P, AR -5 2 57 AR MEAR S 425 g
%,
exception ImportWarning
SHERHT A R] RE A0 B DA A B A B
KPCNE LI o 5 Python T1 A AZ X & BRI

exception UnicodeWarning

5 Unicode FH 3¢ i+ p KL 25

exception EncodingWarning

SE R EwiEPRIE SSibE =N
15 S {45109 EncodingWarning T fRENS .
3.10 BRI BE.

exception BytesWarning
Hbytes Mbytearray HRIELHIEESE.

exception ResourceWarning

eI EP S SeibE S
KPCNE G IR AR 20 o 5 Python T1 £ AE X & B BB
3.2 B RE.

5.6 FEEBREGH

WE S E R R IT

BaseException
+-— SystemExit
+—— KeyboardInterrupt
+-— GeneratorExit
+-— Exception
+-— Stoplteration
+-— StopAsynclteration

(FgkEh)
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(8 7))
+—— 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
+-— Warning
+-— DeprecationWarning
+-— PendingDeprecationWarning
+-— RuntimeWarning
+-— SyntaxWarning
+-— UserWarning
+-— FutureWarning
+-— ImportWarning
+-— UnicodeWarning
+-— BytesWarning
(Foaksh)
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(£ 50

+ EncodingWarning
+-— ResourceWarning
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AL ERAR S

AF ARG AL T2 B AT A A AL SOA AL B 55

TE = | 2R IR 5 2 TR codecs MBI 5 AR AL H i FEAH ¢ . ILA/MILIE S 7] Python PN P4 R 27
BSOS LA 75 KA - sir,

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, AokAdiz.
string.ascii_uppercase

KEF+#} ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' o AT IEF X, Aok A s,
string.digits

FAFER 10123456789,
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string.hexdigits
TR '0123456789%abcdefABCDEF ',

string.octdigits
FAFER 101234567,

string.punctuation
HITE C DI & P g AR AT 5 1 ASCIT A7 Pt U A  Ef: L #8868 () %+, —. /15 <=>2Q [\
171~

string.printable
8 T T BN 519 ASCH F A I F 458 . X igdigits, ascii_letters, punctuation
Mwhitespace B)EH.

string.whitespace

HIB R 25 TS 1 ASCIL AT AT R o Hoh i st 2. eqT. 1% dEATRIZ ) il 24 -

6.1.2 BEXLFHFHRHENL

DB AR R L TS 6 ) PEP 3101 FiiR I format () J7 ¥EdEAT R 2978 Beops i A s AL I BE 7
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 () SEICRHAR TR R MR TR R AR e 7 By AR . BRI R Uk i LA A
AN, Formatter it SUT S8 BAERE T ISB ) vk -

parse (format_string)
a3 7 format_string 1% [0] — > iy A 26 A0 KT R A B JC . (literal_text, field_name, format_spec,
conversion), ExPiviormat () FARFFAFER iR ORI E B e B o

T H B AER & LR — Be i SCAS N — AR 2 B . WU F T SCAS (RIS I
T Bt e B AEXFPRE L) . W literal_text $fj&— MK BB TR . IR A BT B,
N field_name, format_spec F1 conversion [R{E >} None,

get_field (field _name, args, kwargs)
455 field_name Y Nparse () (JLE30 BHREME, RO BRI RTR . &1 —4>TC4
(obj, used_key) . BRIANMR A ZAE PEP 3101 i@ B WF4FE , il 0[name]” 5% "label.title” . args
Al kwargs Efe4viormat () (. 1R[EE used_key Hget_value () 1 key S HA NI
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

I 26 B Ok Uh, 7 B3R 8 X 0.name’ B 5 B Hoet_value () WA key S EU{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 B RO A U AT HR SR | BT S R0
ety (BUGORMIEZSH, TRRFRRAHRSE) , ARBUES viormat 1) args Fl kwargs 195 11 -
AEHSBAREA 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_field (value, conversion)
i 4R B KA Gk A parse () HEFHREIMICH) Kk (hoet_rield () FriRlEf)
fHo BRIARASCHES (str), ' (repr) Fila’ (ascii) SEFEH ST

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

AP EAMESES {(} RN BB AEER S Z NN EBIUS FRISCR , A IE
A i s WERART EAE TR SCA R A SRR S AT, rIPAE I B R S {{ and } ),

Bl 5 B iEIA e

replacement_field := "{" [field name] ["!" conversion] [":" format_spec] "}"
field_name = arg_name ("." attribute_name | "[" element_index "]")*
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 KT LA —A field_name 35 & EEXRHESATHE AL I BORE 6 745 B
AN SRS . field_name 2 J5A4 A3 conversion TFE , B ig— MBS 1 Ii—A> format_spec, Ff:
PA—AES o $T3k . X EEFEIH TR A TR ARE K.

TGS s XA EIRIE S 7,

field_name 75 B N — A EUF B KRBT arg_name $T 3k . WAET, WIEIRH—MIE S MAHE R 8,
M ESg I — a4 KEESE . GRS FEAR P h 80T arg_names 4 0, 1, 2, ... /75, BN AEERE
s (AR A0E) , 2050, 1,2, . FaIy Al . BT arg_name NEHT5 00, B IoEAEAR
XFAF R P AR R I (B FEAFER 110" 80 ' :-1"). arg_name Z J5 0] DAY FAE AR RS | 8UR
PHEFRIBEA. ' oname' BAWREIKX S M oetatcr () EHFEMmAEN, 1M ' [index] ' AW FRBEA LM
__getitem_ () HATRFIE

TE 3.1 BOEMG LB SO X Fstr. format () RIDAEHS, L '{} {}'.format(a, b) FiHTF
'{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

"Bring me a " # Implicitly references the first positional.
—argument

"From to " Same as "From {0} to {1}"

"My quest is
"Weight in tons "
"Units destroyed: "

References keyword argument 'name'
'weight' attribute of first positional arg

HH I W H

First element of keyword argument 'players'.

i conversion F-BAEAS AL 2 B AT BU R HildL 4 . W%, HUuE TAERMEA SN _ 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 FAFER, PTAGEH IE# kg L2 .

H B SRR A = A " s XMER B scr (), "o WM repr () M "ta' WiHMHascii ().
NEIINR

"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 S AN AN 2 BURI MM A, BAN-FBETERE . W5 JESE. N ST R B . R
FAPAE LW MG 800 format_spec (g7 5.

REBNE ISR RIS AR A T, BARA I T —7.

Jormat_spec F-BIA W] DATEH AT & RER B 7 B X IR E MR 7 BOT REOIE T B R . AR A
R A, (HERAFAVFERZIKE. format_spec AR T BERTEMRE format_spec FAFH Z i
TR DR RS S R (E A% 3

B X ) B R

BABERIRES

A" RS TR R I S R B AR, 1T SCRAME N AT 2 B (2 WAS X 5 45 02 0% A
f-strings), ‘BTN DARCEH L NER format () AL RIS ALY TR 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

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"
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WERIRE T — DA align 8, WA VAEIZAERTEI—A> Al P45, EWLACHERE TR, WRAEIERA,
AT TE AR TR FI S AE @ ] sc . format () 7 iEmHE YRS AR S W ¢ or "} 1EHN
Sl FAF . B2, i E R B AL S W20 PARY . XA RFIA X format () BREL.

ARSI B SRR

ﬁ £
L< | R B R AN GXR R Z B RAERAE) -

> sl B A R A AR5 GO RO RIERAE) -

=" SRHITERT S (ARAT) R HIBCE S . XA T PA+000000120° FEH T EI B
ARSI AR R R X 2470 S A7 B T 2 BT B R A T

T R B ] A A

a1}

TR, BRIEE T RNTBOE, BN T B IR A ST E iR R MAR, IAERX RSO, X
FrEIRBA TS

sign IR T RAG R, TARA R Z—:

| FORIE PSRRI I RS 0, Bl 43, -1,
- | FRE AU T (X2 EAMT ), BN 3, -1,
space | FRWAEIERC M s, FEAB BRI S .

s RRIEE BRI BN T IAT AR . B AUE S R B A3 i S eI OLE TR
PR BRI . W TR A, U g R e SR R, RIS S 2 B I
FHRZRY " 0b', "00", "Ox"' B "OX' FIZK. X TF MBI HRE, HREASMGERER SRS/ M
MAFT, RIMEHORA /NG . 88 AT/ NGRS B OU T, MR A AR o & B INEUR AT
Fo WAL, KT rgr MG el REMFEASMNGRFPHAER

RIS I A T BT X TR OB E A R AT, WO ot BREOR A,
TE 3.1 BCEEC By ', I (GAii§ 25 PEP 378).

" RIRIRNE SR RN R A [T RIAA N TR AT X T RORR KA o,
to', "x " AL XY, RENEE A NEHEA T RIZ . R T AR 2B R B I S R R

15 3.6 I IRINT 10 I (32 PEP 515).

widh J— 52 SR/ N F B BERG T IERREAC, OIFIEATAT . SRR AR AL T . ISR,
ST A

ok A IR, A widih FECTI—E (1 0") F B AR A E S S BT, X
M TRE Al 45 0" H alignment %7% 1=+

15 3.10 JURTE: 76 widih B2 VRN 01 R IT AR (IR 5

precision oA THERIAER, EATA TRABRAIL 1 £ A1 'F XGRS R R 5 04
Bl AT DLFORAA g ol G RSB A N S S DR X T e
Y, BRI RN BT, IR 20K B B . R RV B
RAEE precision .

IR, type B T HURREANT I

QUL RS

's' | FAPERAEEN. O IBOA AL, DA .
None | 1 's' —Ff,
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] R R IR

E | 88

it

"o | TabRRS N, DA 2 R R .

Yo' | AT TEFTE 2 HREER R B A AR Y 1Y) unicode T4

vd | AR R Ha DA 10 SRR R .

Yo | NERS S, B DA 8 A B R .

"' P NHERIAS . DL 16 SN IEBIVEE, /NG FERERR 9 DR .

"X NS DA 16 S EEIIES:, TR SRR 9 DLEIEGY . TEREE
BT, BIZE ' ox " Mg MRS 1 ox',

'n' | B, X5 A ML, R ANTE T S 2 DR s R AGE 24 B BT e
15

None #1 'd' FH[A .

T PRI FER LA Z A, BT DU S R 8 A s R BORAR S (8T 'n' Al None). 24X BEMLAT,
OAEMERALZ HiH ] float () BHEBEE MR H AL

float MDecimal {HIW] FHFREHAG:
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=

il

BT HRE . TR p, RO N DA R 7 b 2 BRI K0 k2
TR REHE/ MR Z A —0L, ZJEH o 6n, Bite + L MERZL. Gk
TRERE, WX float R/INERZIE 6 (AFEE, X Decimal WRRITAH RENL.
WU Z G B R, WM B g 2, BRARGEH 1 # 150

FREITHGE. 5 e M, FAZAETERIASTEE .

ERFRTE. WMTF AR p, RS NEUS 2 R 1A o AL/
. WARIGENERE, Wkt rioat RIS Z G 6 (XS, MiXfDecimal M H
KEN R SR A R EE . AR N Z S B, /NS i piemg 2, [
LB T # 0,

lF'

FESFR. 5 E AL, (HER nan 58 NAN HF inf §6°8 INF,

g

TR MTAERE e >= 1, XFBIEHAS] p MARENL, FRFEERAE R
FOREBR TGRS, BRI T HAE R RN A O St TR

1,

HERRA RN AN - B FRR KA "o FURGE p-1 PEATR AL 45 R B H8 8l
exp, MAUR M <= exp < p, Hom P-4 FTRPFRUEMIA -6 FRDecimal {H, %
BOFLFREZEAL £ ARSI p-1-exp BATARENAL. BMEE, X8R 2R K
e FEE p-1 HEATRE AL . TEPIAMEOLT , A MA BT R LE I REE,
IR INEUR 2 5 TR N B N R R B, BRARBEN T 4 BT
WARIGENRE, SXFfloat R 6 MHARBENHIRGE . XTFDecimal, FIRMAMS
WA BB X T 4EXHE/NT 1e—6 MM A S dse/ VA S AL AR T 1 B
R R A R, TEHARRE DL T W 2 68 ) SRRk

IERIESS, IEFEA nan 270 HIBAE L inf, -inf, 0, -0 Ml nan, JEIEKGEEMITERE
JE o

FRRE. KOT g, ARZAAET HREAER A SO "B . J2%55 NaN b
KFTRNRGE

v X5 rgr ML AR ARTET & S 2410 DRI 5 E R A 2 R o0 e

£

|%l

ForE . SRR LA 100 s s ( £1) %3, R

Nong

XFrioat KX RMT 'g', ANFEZATET L0600 E SR ER, MUSZER2
DR IR—OL. T ORS B 2 R B R DARS 267 28 8 I 1

X Decimal KPiiXAHYST ' Bk "G, HAREHT 247 decimal | N 3CH context.
capitals {H.

SRR @R st o () 1A VEEE R FHAAS A0 PR B R R 1

B =B

ARy str. format () HIRAIRPIAL SR & A% LR L

RIEFEAERZHE T 5IHW & #aUe2eel, H@sm T {3 A1« RBU s. #iln,, '$03.2£" AR
MER "{:03.2E}",

BAAR SRR SRR FIE R IR, 5AE LA /R B i B

FAAE DT M SHC
>>> ! , '.format('a', 'b', 'c")
'a, b, ¢’
>>> ! '.format('a', 'b', 'c") # 3.1+ only
'a, b, c'
>>> ! , '.format ('a', 'b', 'c')
'c, b, a'
(N Igkss)
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(2 E30)
>>> '"/2), {1}, {0} . format (*'abc'") # unpacking argument sequence
'c, b, a'
>>> '"/[0}{1}{0}" . format ('abra', 'cad'") # arguments' indices can be repeated
'abracadabra’

ATV SE

>>> '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 JE

>>> c = 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)'

VIS H

>>> coord = (3, 5)
>>> "X {0[0]}; Y: {0[1]}".format (coord)
'X: 3; Y: 5!

A 95 I o1

>>> "repr () shows quotes: {/r}; str() doesn't: {!s}".format ('testl', 'test2')
"repr () shows quotes: 'testl'; str() doesn't: test2"

XFFSCAR LA B A R TEEE

>>> '/:<30}"' . format ('left aligned')
'left aligned !

>>> ' [:>30}".format ('right aligned")
! right aligned'

>>> '/:730}" format ('centered')

' centered !

>>> ' /[:#47°30)" format ('centered') # use '*' as a fill char
'***********centered***********'

B s+£, 5-£ Fl s £ ARIEEIERS:

>>> "/:4f); {:+f}" . format (3.14, -3.14) # show it always

1
J
'+3.140000; -3.140000"

[@iEEz3)
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>>> "/ 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};
'3.140000; -3.140000"

{:£}"

B 5% M S0 RARHFAIBE TN [ o7 A P

>>> # 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 0Ob as prefix:

>>> "int: {0:d}; hex: {0:#x}; oct: {0:#0}; bin: {0:#b}".format (42)
'int: 42; hex: 0Ox2a; oct: 0052; bin: 0b101010"

M HIZ S T B

>>> ' {:, }'" . format (1234567890)
'1,234,567,890"

BRI

>>> points = 19

>>> total = 22

>>> 'Correct answers: {:.2%}'.format (points/total)
'Correct answers: 86.36%"

R A R 2 e SR AL

>>> import datetime

>>> d = datetime.datetime (2010, 7, 4, 12, 15, 58)
>>> '{:%Y-%m-%d $H:%M:%S}'.format (d)

'2010-07-04 12:15:58"

IRES RS IR7:

>>> for align, text in zip('<">', ['left', 'center', 'right']):
"{0:{fill}{align}l6}"'.format (text, fill=align, align=align)

'left<<<<<!

"IN rcenter NN

'>>>>>>>>>>>right’

>>>

>>> octets = [192, 168, 0, 1]

>>> " [ 02X 02X 02X} 02X} . format (*octets)

'COAB0001"

>>> int (_, 16)

3232235521

>>>

>>> width = 5

>>> for num in range(5,12):
for base in 'dXob':

print ('{0:{width}{base}}'.format (num, base=base, width=width), end=

print ()

5 5 5 101
6 6 6 110

")
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(L)
7 7 7111
8 8 10 1000
9 9 11 1001
10 A 121010
11 B 13 1011

6.1.4 EiRFFFER

Bt P AT R SR Tl PEP 292 Frtk i SR 8 1Y P A5 Fp B K. R4 S 18— 22 Bl SCAR s
¢ (118n), PRNAEBCTESE T, SR SRR TEIA AN D BE G A SO B IR R LU Python 8 HC A 4 L7 A5 R A% 504k
THEEI . MENETERR AT E A 1180 WA —4BI 1, 2% fuflilsn .,

PEACFAF R SCRFRET S R, B DATR R :

o $S NEEUFFE; BN BN S,

o Sidentifier A F# &4, BEXILH — 44N "identifier" WIBLGTEE. EZINE LT,
"identifier" PRI AEE ASCI FHEY (B TRIL) 4 FMAE, AR KNG, PIT
R ASCIL FHF k. HE S FAFZ G AR — D AEFR AT PR 2 (5 AT 44

e S{identifier} T Sidentifier. Y HAFZ G BMEARE A A0 1briH
PRI EM A, Bl "S{noun}tification",

E??@%E@E{ﬂfﬁﬁﬂj s ){%@:ﬁlmﬁV&lueErroro
string BEHERAL T S BN Template 2, Template 5 FAE:

class string.Template (femplate)
G A S — D SHUE AR A
substitute (mapping={}, /, **kwds)
PATIRCE 4, IR B — B AT R . mapping AT TR BERTS, Forp (0 SERF VE ORI P i 5 624
s CE AR AT DASR I — A R 28, HOoP i SR RO I AT o 24 [R5 Y mapping F11 kwds T
HAFAEE ), WIPA kwds Fi 545 R 5E -

safe_substitute (mapping={}, /, **kwds)
Kl Fsubstitute (), AN Z AR MRA 5 GLFFRAE mapping Rl kwds £ F], 25l
KKeyError S, MR ih 5 AAF A IS S R ES R AR P S — A~ S substitute ()
()2 o AR TAE AL RSO0 N LAY $ FFfaj R[] $ MRS | K valueError,
WOTEREN ez, ORI AT RE A AR ot S, (BB e 2l [l m] ) P AP ER T A 2
GIR—ANFH. NH—HRYL, safe_substitute () WARRIRAZA F224, BN BERGHHER
HZ WA A B, BN E 2RI FRAT . A BOS I AERE S BN 2 A3 Python ARiRATAY

PLAFEESE .

Template WSEBIESRME— A EIE R

template
X RAE AR TE RSP template ZH0PEE AT S . —BORUL, IRANIZBME, HIEARHZR H
BT .

PATR S — A Un e il PSR 4 7 081 -

>>> from string import Template

>>> s = Template ('Swho likes Swhat')

>>> s.substitute (who='tim', what='kung pao')
'tim likes kung pao'

>>> d = dict (who="tim")

(Rt
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(£ 50

>>> Template ('Give Swho $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$what'

BEBT R ARATDAYRAE Template BF2RH B E SCEATIETR . 20 FaAT, BN T ATBAR 745 55 i R A~ I
Fik o NILHRY, ARATAEZGX LR -

o delimiter -- 3% 52 F 2R3 (AL AT IR AR 10 20 R AT B 07 R ETHE . BRIAMECN S RS R hIE
Wik, RS BURAAE LB X L FAF R ] re . escape () o B BHERARANREAEANE A ek Ar
AT BRAT (BIANAET- 28 2 44 25 [0) b 205 BN [ R 40 B A )

o idpattern -- X J2& FH 3 i i A5 AE 35 5 00 5 A7 AF AR S RG 1E ) R a8 20, BRIAE N IE W) kL (2
a:[_a-z]1[_a-z0-91%), WIRAH T IEMHFH H braceidpattern *fy None W) A5 2t 6 /E H T ¢
TEFE S 54T

R BT BN flags A re . IGNORECASE, %3 [a-z] W] DAVCECHELESE ASCIL 245, R FRATHE
X A T RS a.

15 3.7 WU braceidpattern WA K 5 SOMAERE 5 N FRAISMAHEA T X 70 A

» braceidpattern - WLIBTEIR T idpattern {532 A AR LTS 1 5 GLAF AR BRIAE None FRZE 1]
iB%| idpattern (BITEAETE S N TR SN AR A0 . ARG UL B, SR A VFIR A AR S FIR
HAETE 5 1 AT i SO R A

3.7 B RE.

o flags -- B AE 95 3 F 1R 00 4 ) 25 ) OE D) 2 0k SR B B9 1 ) 2k sUiE AR, BRIAECN re.
IGNORECASE, il & re.VERBOSE B & & #i AR, F It H & X W idpattern W70 384G 41 1E
kR4 E .

3.2 BRI HE.

PER 5 — kIt ] LA R IR I pattern KRR TR M A AR . WIRARIAEML, B ELN—
AN FAT VYA fiir 24 S AR A T2 ek U0 5 o X SRR W T B 2225 AR, DA TCR0 S AT A MR -

o escaped -- X NAVCHELE TS, FEBIABCHRD 5.

o named -- XA VCFCARH A S0 HAAFHPR: EARN 2SS R A h iy o3 B AT -

o braced - XA A IG5 B G OAF A PR BN 6 SRR Y 2 AT e E 1B 5

o invalid -- XA VCEATAT AR/ AT CEE B IRAT) , HF BB 24 B IE R AR
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6.1.5 FHBhF %Y

string.capwords (s, sep=None)
fiflstr.split () S8R, fifllstr.capitalize () FFRTEFARFIEX, Efllstcr.
Join () MREGHERFEATHHE . MR AT —DSL sep BAEMEECN None, MITELER) S P2
PR BA ST HIFRAUR B 2 TR QWA ER, 50 sep ST ARAR 2> FIPEE FF] .

6.2 re - IENMFTEXIRE

JEARHS: Lib/re.py

ABHARAL T Perl 187 AU IR A A VTR

REARIPHE R 1 AR IE AT A2 Unicode “FAFHR (str) , tnlPAE 8 47 H3 (bytes). {H)&, Unicode 74
Hig 8 AT ERONRRIR T . AR UL, ARE T ERASCILE Unicode FAFHE, SCZ IR [AEE, i
I, B AT ISR 2T 5 B B 2R AT e i 22— 2L

IR ST TAF (N 1) RFIRRFIRIE 2 e v (A IR 77 A Rk AR IR 5 L. 1% 5 Python
AR T) HAAE AT £ TR A ) AT B A A e 585 B, BEPCRE— S SRy i, RATATAE
AARE N AR TR, O IR SRIE A \\, T4 SORHFL AL AUFE 1E U] Python 4% £f 5
T RN \\o F34b, R Python FE P4 HR 7100 P BT SURMT I, AT o] ALY % S 51 BRAE AR 22 A
%Degriecation%rning , FPRAB W sSyntaxError, HIHERIEMNERMA R P, EMiTH
KR

fE DRI T IE KA (patterns) /1] Python 5 FAFERFRIR L TEAFA "' RIRIFATH 7
TEH, AL HUETRRA B, B o \n" FOREE "\ F "0 BDFRWFAFE, T "\n" R
IR RS —NRATAF I T4 HR . BEAE Python £CRD A 30 6 1 LU AT R 2R 15

R RO M FGR X BAEE I B BN TR, AE20 5 B0 ik X X Boe — MR, AT 2e
BEIENXTGE, HREMK TS

S

S =7 B regex , AL T SERMER re BIRARER) APLE L, W, 842 P T E 2 D BEAIE 42 Unicode
SCHFo

6.2.1 EEMRERX1BE

MK (B RE) $5E 7415 Z VCRCFATHY ; BLER N 4 e 20T DA A2 RSP AT 2 8 5 45 2 1 IR
FIRAPERC (B IENZRIAAE A DU R A5, X PR UEIE & SR ) .

IEMFKA AT AR AR A Fl B AR IEM KX, W AB 2 IEWFRA. @5, WERTAFR p ITRL A,
HHF—ADFFFER q ILAC B, I8 pg PIVAPCEC AB. BRAE A 50 B WS RIS RIRIE, AT B AAAEIL A4
WE AT A, S AR ARZR 5 (9 3 HELA A 1 A B b U . SE 2 TR N iU Hie
FISZEL, 100 the Fried] book [Frie09] , =i H A M d ik as 1) k.

PATF 2 IE M ks s s 2 . PRI ERIEUR . 2% regex-howto,

TE MR AH] A 5 i s IR AT . R AT, B AT, rar, B 00, AR R IE
WZEe ENTEIEAC A B o ARn] APHEEET4F, FreA last IERCFAFER " last'.  (FEIX— 717 HARR
4y, AR this special style A AFRIEMERR, EHAWNLS, ZLEKFFHA in
single quotes' , HF[SIEN.)

AT, W BE O R TRRRTAT . FRT AT AR B L, AT AR SR IE
Wi 2R e -
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BERBUIAF (~, +, 2, {m, n}, %) NREEIEIE . ARG TIESUAE R 2 IR, FUHASCBL g iy ™
M2 k. B — N WREZRE, ATAHTES . i, Rk (2:al{e)) * IEAL 6 "o FRFER
ERREL

AR TATA -
- G EBRABATR, DREERREATAF ASMIAE R AT . MR E TIRDOTALL , EF IR RIS HATATAE
WL T

A JEALD) PR R kL, BAEMUL TT L INE B WUCRL A T 5 e M

$ VLELFAF R RECETE AR R I TR I BT — D74, FEMULTILINE T 2 VEELIRA TAF 2 BT SCAR
foo PLf foo’ FlIfoobar, {HIEMFRAR foos HRILH foo' . HAMMAIE, £ 'fool\nfoo2\n' FHE
foo.$, il VL foo2’, HAEMULTILINE AN A PAVCELE fool’;s £ 'foo\n' R $ &AW
(Z8Y) PUft: —ANEATRFZ R, — MEFR RN R,

* BRI AR CPCEE 0 IME IR ER, REZHILEFAE. ab* KPLR 'a', 'ab', B# 'a' 5
BREEAL A "o

+ 0P E R A E LA | BME IR ER . ab+ RILAC "o JEHEREE | DA EFMERAD "o, EARILR

'a' o
? XPERTH RN 0 3] 1 IREE . ab? KILEE 'a' W3 'ab'.

*2,42,22 Tx0 e A2 EHIEARR Raked EAETAFER IR TR S IO ICAL. AR R T
AT, WRENIR <. %> FERE '<a> b <c>', THLICRBANTEH, HAMLE '<a>'. fEE
HRF 2 SR 2 A5ERER A 2 46 o X3 dfns Iy ST UCAD s S ) BRI & B UCRE.
FAIENI <. = 2> 52 (ULILHE ' <a> ' .

{m} XFHZ ATRIE MRS E I m AN EE s BT m (TGS SEOLR . A, a6} IR 64 'a
R RAERL 5 A

{m,n} KFEMREFT m ) 0 KICEE, 46 m Fln ZFBUSRS . W, a{3,5) FIURI3 554 1ar. 20
m B IHEE R RN 0, W n 357E FRTERIK. Wl a4, 1o UL ‘aaaab’ S# 1000 4 'a’ J
Bi-—A o, (HRAEICAD 'aaab'. JEERAEAMS, 7 NTCHEI AL MR 2 A

{m,n}? B IESARIR, NICRRRD AR i, T 'aaaaaa’, a{3,5}) ILH S
ASvar, Mia{3,5r2 HILEI3 A4 'ar.

\ B SRR (FOVRURITHE 1, 12, sl BB S AR BRI S TG .
TR AR R R B 7R (v raw' ) eFeikkEst, BA2IE Python 6 F I RVRT A R%E SUFHY; 1
SUE Y7 AN Python [T IR S, 5 RHELAISE 2 A B L BRFESA 2 P . 4115 Python ] DLIR 35~
75, AR R B R . SR B ReRT P Am B A, i e Rt iy i,
LRI TAF

[1 ATFFR—I7sa. £ RaTh:

o FAFATDABIRA M, HAN [amk] PURE 'a', 'm', W k.

o WRAFRRTFAHEE, @ - BT R, A (a-z] FFICEAE(/NG ASCIL 547,
[0-5] [0-91 KFUCHECM 00 5 59 MMGHIELFE, [0-9A-Fa-£] KFUCHEUTATHoSHEfIE0r. A -
AT TS (Hdn [a\-2]) RECHWMEETVREARRE (W [-a] & [a-]), EMRAFRE

Nl |

WERF -
o FERFAEEG TSR EHSHRE L. i [ (+%) 1 REEXILNFHFERAZ— (', "+,
T % ',Or V) 'o

o PRI \w BE \S (WFE SO EEANAT A, BAT AL FAFHIASCTT B35 LOCALE
A PE
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o ANAEEGTLRE NI FA T DA BRI TICH . WREGE TR ', It TEEGHN
FAPRFSBUCEL, Hn (5] RFCECIT A F4F, BT 'S, [~ RRECRT A 4, BT a0
WEIRAELEEE L, WA RS .

o TAEEAWNILH A "1 FHEAE, AEERIAM DAL, S0 e E AT k. B,
O INI{IY ALY O L4 AT PACEC A HE6S, PARA TR, TS MRS .

« Unicode Technical Standard #18 B i B H A FIEE G HEAE CRFT BEAE AR IB M. XI5 S MUBTEE,
FROAA T Bk A4S, —AFuturewarning Y& 2 LG DUEM raise, W& PAUTJLF
B0, SAH U IR, SEEEE NI ETS -, tes, e~ R O TR
BT SRR L.

e 3.7 UM AR — TR R B R T SEAR RS MRS, — M Futurearning & raise

| A1B, AFIBA[PARATRIENFA, Bl — AN EN AR, VTR A 83 B AT AN E MR A ' 1
HE. W AEEA A (WRF)) WEEH. S ERFEFRE, 1 S e E AN ZE B A 3 T
VERE. 24— FERSEAVTHCNT, XA SO 2. =EME, —H A VCERED, B A e TICHE
BB RE A — A VCHEL . SO UL, 1 BAERFAON AR WURBEDCEL | A, BN\, B
IEESEFFER, (1],

(...) (AAH), VLEHESHAMERIENZESNX, IR G RmsEE. CRsEm)E, HEmHHNERT A
BRI, FFRTATEZ S5 H \number # SUFA AT HIRICES, 2 G Tl i, BCEFEARF ' (1 5K
FO AN CEN), EIRENUSEEAESR: [, D 1.

() RN RICE (—A 2 BB OHFEE) . 2 SRR D TRIE TR EER AT
ZFEMITETE . XY REFE RGBS A A (2P<name>. . .) 2ME—HFIS. DA H Al S
V.

(?ailmsux) ('a','i'.'L'.'m','s’, "0, 'x' P AEEN) KMAGTCR ST KT
R E N2 BB A FAic re . A (RIGAL ASCIL F45), re. I (BK/NG), re. L GESHAD, re. 11 (%
i), re. 5 (i dot PEREA AP, re. U (Unicode FUY), and re. x (UK. (EERRITAEHE 1
5 HFR) QSRR S RRIC L S IE MR, AT, %25 THire. compile ()
itk flag BHC. FRCN AR TR B R

(20 IENFES R ARHIRAS . PCECAESS S A AT IE 2k, (HiZ 4P DL 77 A R AerEd AT
DEHC 5 Bk B e Z S 5 |

(?ailmsux-imsx:--) ('a', 'i', 'L', 'm', 's", 'u', 'x' FP O KFE LA, Z)IGAEIRM - fEG T
BB i me st e P EIE ) Rk A A 1 B ok & 1 A
itre. A (HITHL ASCID, re. I (BMK/NE), re. L GEFWE), re. M (£217), re. s GRILE A FA0),
re.U (Unicode VL), and re. X UK. BRicidoErism z )

'a', 'L" and 'u' fENNEARIC R EHRR, FIAEATARES Ak, SR - o Sl
M BE B, BB RS TS AN VCEAE . 7F Unicode FEzUHT, (2a:...) Yl#hH
VLRE ASCH, (?u:...) HJ# A Unicode PLRE (RIA). 7F byte FEzUH (2L:. . .) VI AIE F IR,
(?a:...) PHE K HIUES ASCI (ERiN). X Fh s R8s A WILE, 55 MY VEEA RN 325
3.6 FriIIRE.
AE 3.7 HUEM: A7 tar, "L M ut RIRERDAHAE— A

(?P<name>-) (MZAAE) ROUENAE, H2VCEE A F 5 AAEINB 28T E L) name SRIREUY) . 4
B4R R Python ARiR4F, I HANHEGH HEEH M IENFRAAE L, HegeE L —k. —
FFE G RFER— M EFEAS, MEXNHEEA S,
A AA A =R B R 5 . RAERIE (eP<quote>['"]) . *? (?P=quote) (R,
VCHE B |5 B A5 | S 46 R i A ) -
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5|4 & "quote” A EFL 5| HAE
FEIENH BN

e (?P=quote) (WI/R)
e \1

AL PRPCRCR 52 m

e m.group ('quote')
m.end ('quote') (%)

&35 re.sub () B repl Z50+ . \g<quote>

e \g<1>
o \1

(?P=name) S5 ]—A A4 G EICHCHTEARA I name iy 414 DRG] Ef [RIRR A R
(4-) R BN RSP

~) M4 PURREY, PEECECE), (R TEFE TR e AT 74T . XA ATALET = (lookahead assertion ) .
Han, Isaac (?=Asimov) B4PLAD 'Isaac ', {CYHGFER 'Asimov' .

(2'-) Y4 - ORVCHECRE), PEECAEN. X0 &2 AT 2 (negative lookahead assertion) . filfll, Isaac
(?'Asimov) FF&ULHE 'Isaac ', {4 BJFH RA& 'Asimov' .

(?<=-) AR ... BYVCHED YA BUEE S L B ZE 0, WIDCELE . 3K F e 2 )5 AT = (positive lookbehind
assertion) , (?<=abc)def ¥F&FE 'abedef ' B —AVLE, FAEMEELR 3 NFAFIAAR D
FRAXREICH . WERFEENX (IR NE) DAREERKER, BB abc i alb 2 AT, H
JEa* fla{3,4r NalPh. R, PAH RGNS SRR IE 26kt DEfemi— B & T R4
BTk RATEVRW IZME ] search () %L, MiAREmatch () BRE:

(?

>>> 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 .

(2<te) R L. BTSRRI B L B I, PTG, XA &2 B 5 ALET S (negative
lookbehind assertion) . JBLF 15 ERUG M= . WK (ILRCHINE) AU E K EZH . DA E
RSN E IR B IE MG, PERETinl e TR TR Tk

(? (id/name) yes—pattern|no-pattern) UIHR45EH) id 5{ name 1715, 22 VLHE yes—pattern
, AN ILAC no-pattern, no-pattern Ak, WATDAREZME . LLAN, (<) 2 (\w+@\w+(2:\.
\w+) +) (2 (1)>1]%) B email F£zLPTEE, VLA ' <user@host.com>"' B{ 'user@host.com' ,
{HARL LR '<userfhost.com' , HHARSPUHEE 'userfhost .com>",

o\ AN PR IR P SUAE LA R B o AR A A 2 ASCHL i 53 ASCIL “hf, AR IEN

FEACRFILRCSE AT 4. A, \$ DLRTAF s

\number VUFEHFICEMLLE . BMEESR LG, AN LIRS . Ll (.+) \1JLE 'the the'
(¥ 155 55" {HAKXILAL 'thethe' GERAGFIEHAIZEH). XAFIATF S HBEM T ILRCHITE 99 4>
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M. N number FIE—NEALE 0, B0E number & = )\HHE, ERASHEERL—THE, M
e /NHERIECEE. 76 0 f ] ARG, AR R O R R AT

\A HCEEAF SR TG

\b VLRI EAFE, H AR IR e 4E R RO e . — DN O — N B A s . R, % \b
FE SR \w FIN\W FERFZ 1], 8035 \w FIEFFER IR La/4s B i, BB r ' \bfoo\b" LT 'foo',
"foo.', ' (foo) ', 'bar foo baz' HAPLH 'foobar' B(#FH 'foo3',
ERINIE LR, Unicode “FHEFIEL S )2 7E Unicode FExC i H 1Y), (HZRT AR ASCIT ARic R T ek,
WLOCALE FRic I B RIS, WA R H YEES RKIKERER, \b #RiBHTFRA, AMES
Python “FAFH: SUAFRZ

>

\B VLElZ 2455, H REETER L& 4. BAE r'py\B' L 'python', 'py3", 'py2', (HA
ILHE 'py', 'py. ', & 'py!". \B & \b BHIE, FrA Unicode #3111 iE 2 H Unicode 7, i
BN RIS, BRI PAASCIT FRaGkMAE . WRMH T LocALE brak, WHAR A d Y miiE =
I
\d
%1-F Unicode (str) B :  PCRECLAEf] Unicode 4% (3,2 7€ Unicode “74F H 5% [Nd] HIWFAF) . X
WHET 10-91 , FIREZHMAETFFRF. WREE TASCIT fidk, #UHPCE [0-9] .
T 8 £ (bytes) #£:X:  VUEATA]-HHEHI%L, & [0-91.
\D VLEAEfT IR+ EC PR T4 ste \d Bk, R E TAsCII AR, w4 T 120-9] .
\s
%tF Unicode (str) FExX:  PCFLATAn] Unicode 25 F1FAF (AUFE [ \t\n\r\f\v] , iHREHAMFEHF,
FC NS [R]85 HE RO I 240 58 B AR A T3 ) o ARASCT T B BEE, WEHRUCES [ \t\n\r\£f\v] ,
T 8 i (bytes) FEX: VLAt ASCH Hias HF4F, i [ \t\n\r\f\v] .
\S PLEAEMIEDS HFAF. i \s Bk, WEREE TAsSCIT bR, WS [~ \t\n\r\f\v] .
\w

%t Unicode (str) F£:  PCRL Unicode HLiR 74T X AUFEFRETFFRF Wstr. isalnum() FrE
SR AR I (O AR T ASCTT bR, MR HIEHE [a-2zA-20-9_].

%FF- 8 i (bytes) FEX:  DUMC ASCIL P45 P BRI RERI N IR, b2 [a—zA-20-9_ o WRRE
T LOCALE KR, MEVCHC YT & I Eer B N Rk

\W VU R BRG] AT 4. X5 \w IEMI . TR EH TASCIT bR, XM T [~a-zA-20-9_1. W
WA T LoCALE AR, T4 DEFE 4 wif s A BE AR B E - AR N R I 745 .

\z HPUEFERFE R
24y Python FARIERL A5l 1F W b XA Hr s .

\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 81 I AE Unicode B HRTRER AL 7E bytes U ENT S R EE R RN ASCI
T SUPIIRBEAER RN, SPCU AR DR AR .

INHERVEE SRS — AL MR E A2 0, 88 A = A /\IERIEAL, A8 AN B\l S
HARRGOL, SBEIERATIN . XA, Nl e = k.

15 3.3 U EC 3y \ur Fl U B SURA
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£ 3.6 UCE R f '\ RS ASCIL P AL R HIES LR s 1%
£ 3.8 R HC: ININT ' \N{name } ' # 73], SLEFAFHFHET—FE, EP R T4 Unicode F4F (Bil4N

"\N{EM DASH}'"),

6.2.2 ERAE

REE LT IUABRE Wi, Fl— DR A LSRR 3 5 i IE Rk R R RIS (T — 265
Pe) o FEERY AR R 2 S A8 I SE i 10 Sk X

Fwi

>

1 3.6 BUEH: ARG LR RegexFlag KIYLH], XNFKRenun. IntFlag BT,

re.A

re.ASCII
ik \w, \W, \b, \B, \d, \D, \'s Fll \S HPCH ASCII, Tfij A2 Unicode, X H X} Unicode FE AR, 28k
byte FExCZME . A4 T I EE PR NEARE (2a) S

HE, NTHREFMEHRE, re. UMRCHIATE (A MAF X re.UNICODE AR ATERX (?2u) ), H
JEIXSEYE Python 3 2 T4, RMERAFAFERE 42 Unicode T (JF H. Unicode PEFEA #24F byte HFH).

re .DEBUG
SRR debug {5 E., A NERARIC.

re.I

re .IGNORECASE
AT MR/ NG DL F£kXu (A-2] A PUE/NEG F4F. Unicode PUEE (ELIN U PURE G) AR
M, BRAERE T re. ASCIT fRic K25 4E ASCII PLIE. 471 5 KR i A8 X A hrid, BrAERE
T re.LOCALE FRice XAMHYT HEFRIC (21)

R, MiIE T IGNORECASE brid, 2 Unicode FE3X [a-z] 3 [A-2Z] WZ5ERT, BXFSILH 52 4
ASCIL F45F1 4 AFiAMYAE ASCH F45F: T (U+0130, i1 T K5 K T AN e LD, v (U+0131, $i1T /)
%A S D, T (U+017F, Hii T /NG K s) and 'K (U+212A, FH/RSAFS). WM HASCIT fRid, miA T
fit'a 2’2 FrA 22

re.L

re .LOCALE
P24 P o DX E \w, \W, \b, \B FIK/NEHUEICHE . X Mric HEEXT byte FEzUA R X AMARiC A
A, RNES KEYLERAEE, Bk RAEAH-—A 257, 1 B2 8 747 A% Unicode
VURCAE Python 3 BLERIA ST, H AT LAMHEIARFEIES . XX NEARE (?L) .

1E 3.6 BUE L re. LOCALE HEEHIT byte ¥R, M HAfEM re.AsCTT —EM .

1 3.7 BOE M W T re . LOCALE FRICHY S5 I WX R AN FEAE S i3 I OB H 5 DI B 1 7 X
B AR DU IR i A5 0

re.M

re .MULTILINE
WEPAE, FERFAF o IEECEAFR TG, a1 G (A TR ST B IR AATS ) 5 FEE AT
'St ILRCTFATER R, MEATIEERE GRITARIEIRANATS) o BUAER T, ~ IERFEAFEk, s
VERCFAFER R . X NERFRIC (?m) o

re.S

re .DOTALL
iE R IRAT T AT, AT AL, . BRUCEE B T S AR
FHFo MR AEPRIC (2s) .
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re.X

re .VERBOSE
XA AR SRV FE AR 170 B 8 3 2 B0 B I RIS IR 9 55 B Sy A S L W] ek g TE D
T RIEAPWEOARFLWANE, BRAFRTETAIET, sRImAa — R R BT, 82 TE
*2, (2 B (2P<...> FHIBAFZ M. B, (2 : Al 2 BAREATH. 4 MTNEEAEFRFE
*%Hﬁﬁ@?&ﬁ%ﬁ%)‘éfi@rﬁ% # B, MBS # B 2AT R0 T AR 29 20

S T T T DU I A A b R i — A R

= re.compile (r"""\d + # the integral part

\. # the decimal point

\d * # some fractional digits""", re.X)
b = re.compile (r"\d+\.\d*")

Q
|

K. NBEARIE (2x) .

BRI

re.compile (pattern, flags=0)
R IE R R A PR G 3 — A0 Ak Kaf 2 (GEWXSSR) , ATRAM T IRRE, 3@ ixX xR s
Wmatch (), search () VARHABITN A

ﬁ’l‘%ﬁiﬁﬂ’]ﬁjﬁl%ﬁi‘ﬁ SE ATITHMEAR L . (ERT AR DA MAERAL #, AT DAL (7 OR #AER

gitr (1 BAEFF).
52l
prog = re.compile (pattern)

result = prog.match(string)

ST

result = re.match(pattern, string)

TR B A A XN IE W B2 1E, i re. compile () ARAEX N IENIXT S AR, TPALE
R INERL

Efig: lifre. compile () HPEIRIOHEA, BRI KA BEE, FroAD Ry R WZEAU G
T 25 TG R ) A

re.search ( pattern string, flags=0)
B F 45 S BT — D E, FFR Bl — R T ferd 2. WARA VLR, ik —
A None s R E B REZ AR AE T .

re .match (pattern, string, flags=0)
TR string FFARIY O BUH 2 AN FAFILECE] T IEM Rk AR, ok [l — AR R R ferd % o WRRA
VLRL, iR None ; VERUEMRFTA LA ZAIFM .

R RMULTILINE 243K, re.match () WHVLEFERFERHFAOE, TSR TH A .
TRARIEE AL string AT ALE., [fiffl search () A (WA S:Fsearch() vs. match() )

re . fullmatch (pattern, string, flags=0)
WEHEAS string VEPECE) E MR A, iR B —ANFHR A I Bexd % o A IEEIR Al —A None 5 {HREGX
PR A FEVLRL @ AN A o

3.4 B fE
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re.split (pattern, string, maxsplit=0, flags=0)

M pattern 53 ¥ string o ANSRAE pattern HAERENFE S, IAPTA AR SCF S USRI E . R
maxsplit 4%, T Z AT maxsplit YWorla, TR 74T HBR 0 25 R e a— P IoE.

>>> re.split (r'\W+', 'Words, words, words.')
['Words', 'words', 'words', '']

>>> re.split(r' (\W+)', 'Words, words, words.')
['"Words', ', ', 'words', ', ', 'words', '.', '']

>>> re.split (r'\W+', 'Words, words, words.',6 1)
['"Words', 'words, words.']

>>> re.split('[a-f]+', '0a3B9', flags=re.IGNORECASE)
[ro', '3', '9']

WERTFRAF ARG, I LR TR IR, 2GR A— DS FRHRI R, W T 45
R

>>> re.split(r' (\W+)', '...words, words...")
rty, ..., 'words', ', ', 'words', '...', '']

DORERTE 73 PR 4R 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...")

['l, IV’ VWI’ 'O" 'r', ld‘, lsl, IV’ ||:|

>>> re.split(r' (\W*)', '...words...")

[", l'..V, |', Vl, IWI, ", IO’, |', ’r', ’l, 'd', 'l, ISI, '---'[ IV, IV’ VIJ

TE 3.1 JCE B BN T A bR id S AL
TE 3.7 MR B B0 T 2 AT ER AR 0B

re.findall (pattern, string, flags=0)

iR [5] pattern 1& string W FTAAEEBICHL, VAFAFH SN RECFATH ICASIRINIER . X string fHH A
JeEA, DCRCARIE AR B R u] . 28 PP th AR AE S R

iR [l SRR TR R R R . WRBCA 4L, R [m] S RAEEIL R AT R A1, A HAYX
A, REISZAREN TSR GRS, R ES XA VTR PR ocdls. 4k
FARALA L 2

>>> re.findall(r'\bfl[a-z]*', 'which foot or hand fell fastest')
['foot', 'fell', 'fastest']

>>> re.findall (r' (\w+)=(\d+) "', 'set width=20 and height=10")

[ ("width', '20"), ('height', '10')]

TE 3.7 i AR DB EAE AT DAE R — D2 i e Bl 1.

re . finditer (pattern, string, flags=0)

pattern 1€ string BTA W AEELZVLHL, R EA—AE R A ierator BRA7 T IR Eext % o string NZEB)
VCRC 32 0 HES o S DRt S e g L L,

AE 3.7 BOE G RS VL RS BAE Al ATERT— S IE e S B T .

re . sub (pattern, repl, string, count=0, flags=0)

AR [ A B repl BRHAE string fic A ARE B 1 BLY pattern MTHRATFH) TAFH o AR BAKE], WA
INECAE IR 9] string. repl W] DA/ FAFER R B WA FAFES , AT A SORMAL S SCRP SR > AL B
WL, \n SBHFHN—DNRITAF, \r KPEEION A BIERF, MKIEEHE. RINAY ASCI P17 5%
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SUFIVRBEAEARRM , WU R AL . HACR IS OF SN BIIN0 \ & 20RF5IERE. a5 G2
\6 R HER 6 AT ILECEI i) AP ek B . Bildn:

>>> re.sub(r'def\s+ ([a-zA-Z_ ][a-zA-Z 0-9]*)\s*\ (\s*\):"',
r'static PyObject*\npy_\1 (void)\n{"',
. 'def myfunc():")
'static PyObject*\npy_myfunc (void) \n{'

2R repl Z—A~pREC, ACE AN AEERZ A pattern HYRFOLIAN . XA RBCAREA — it 5. 24,
FaR ol — G P AR . Een

>>> def dashrepl (matchobj) :

if matchobj.group(0) == '-': return ' '
. else: return '-'
>>> re.sub('-{1,2}', dashrepl, 'pro-———-gram-files')
'pro-—gram files'
>>> re.sub(r'\sAND\s', ' & ', 'Baked Beans And Spam', flags=re.IGNORECASE)

'Baked Beans & Spam'

R AR — PR B — M Xt 2

[ B EL count JE BRI R IREL count TR AE UL, MR ARG XA SE BN 0, Fra
VCECER S i e . REAY 28 DL AUAE 5 B — AN 25 DL R A SR I A S i, FTDA sub ("x*', '—7,
"abxd') &[] '—a-b—-d-"

TEFRFR AN repl ZHCH, W EFFRWE SCRI G5 Y, \g<name> &4 44 name, (f£
(?P<name>--) 1B¥APE L) \g<number> & EFL; \g<2> @i \2, HE#E T XM, W
\g<2>0. \20 FLepfERE N2 20, A 2 FHERM—NFAF 10" . MJE51H \g<0> 3 partern {E
H—EAHIATEIH

16 3.1 U BT R IC S

FE 3.5 B0 AV 2L A 8 R 28 A

e 3.6 R pattern FRIRHEE SC (H "\ F—4> ASCIZAFALAL) Bl R
£ 3.7 HUSE G repl ARSI X (fr '\ " Fl—A~ ASCIL #4541 ) Bl it
T 3.7 WUE M A 1 25 DB A 45 B2 i 2 e 4 .

re . subn (pattern, repl, string, count=0, flags=0)

FrhSsub () M, HR2RE—ATCH (FHFE, BH#RKED.
5 3.1 U BT A AR IC S 4L
e 3.5 JCEHC: AVLRE A S EH o 2 AT

re.escape (pattern)

i X pattern "PRYFFIR AT WRAREEAL ZT AE 6L 3 IR WA SO0 P AP SO FAFFREATIL L, Bt
A M.

>>> print (re.escape('https://www.python.org'))
https://www\.python\.org

>>> legal_chars = string.ascii_lowercase + string.digits + "!#$%&"*+—-." " [~:"
>>> print ('[%s]+"'" % re.escape(legal_chars))
[abcdefghijklmnopgrstuvwxyz0123456789 1 \#\S3\& "\ *\+\ -\ . \*_"\[\~:]+

>>> operators = ['+', '=', '"*', v/, vkx1]
>>> print ('|'.Jjoin (map (re.escape, sorted(operators, reverse=True))))

JIN=INHINHFNF A
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AR BEB T sub () Flsubn () BRI ZB0 S o Bilan:

>>> 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

TE 3.3 OE ' AP

1 3.7 R RATEE Nk h B R RS LR A 2 S B, o, v, s, mrm,
l/l’ l:l, v; l, v<v’ |=l, v>v’ @ ﬂ:‘u nsn ’\'I%‘Z:ﬁ%%ﬁ%)\(c
re.purge ()

B IE A AT

ity
=50

exception re.error (msg, pattern=None, pos=None)
LALE LA R A TE BN G (RS ANUERD ), SO e il VEFL A v h A AR R, &
IR . G EAFER AR AN 25 KR RO DU E e
msg
A AR B
pattern
TENZRIEA B .
pos
i R pattern [ EZS] (FTPAE None ).
lineno
YR pos (W] PAJE None) 745
colno

XtR pos ([ PAJE None) HYS15
TE 3.5 MO EC: I o JE b

6.2.3 IEMREXMR (IEMIER)
ST IF T 20 S R DA N 7

Pattern.search(ﬂﬁngL;wsLemdmn]])
FUEEEA string FHHA—NVCHCHIAIE, FHaR [l — MR B 2o AERBEA VLR, Hiik 0 None ;
HEREMEBREVCACE A F R .
AR —AB R pos Gy T AT HITIRIE RO E RS BOAH 0, EAREFM T T
T HECEAT IR T AT R EOE T L, AT R AR — AT, HAS IR RS IMEIT IR L8 .
TS HL endpos BRIE T FATHIERIIETH EIBUE FATHR K EE] endpos , FTPAIA M pos % endpos

— 1 WFAFRPEUCEL . WK endpos /T pos, FRAAVCEL A5 54h, WAL rx @& — G fa () 12 )
%%, 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"
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Pattern.match (string[, pos[, endpos] ])
WD string [ Fr4e 45 B REAS TR X IE WAL AN ITRS, AR 1] — AR 2 e xd 2. QSRR IE
Fie, Bkl None ; HEESFREILAEARM.

FIEES AL pos Fll endpos S search () £ SUHIA.

>>> pattern = re.compile("o")
>>> pattern.match ("dog") # No match as "o" is not at the start of "dog".
>>> pattern.match ("dog", 1) # Match as "o" is the 2nd character of "dog".

<re.Match object; span=(1, 2), match='o'>

BRARREE RLVCICTE string WIALE, il search () KGR (53ZFsearch() vs. maich()) .

Pattern.fullmatch (string[,pos[, endpos] ])
AEREEA string PURLIX AN IEM A, Wik Bl — A R fesd 2 o BIEER E None 5 HERRERKE
VERL A F -

A6 Z 5 pos Fl endpos 5 search () & AR

>>> pattern = re.compile("o[gh]")

>>> pattern.fullmatch ("dog") # No match as "o" is not at the start of "dog".
>>> pattern.fullmatch ("ogre™) # No match as not the full string matches.

>>> pattern.fullmatch ("doggie", 1, 3) # Matches within given limits.

<re.Match object; span=(1, 3), match='og'>

3.4 BRI HE.

Pattern.split (string, maxsplit=0)
EMTsplit () WE, R T HiFEmMHE.
Pattern.findall (string[, pos[, endpos] ])

F kg rindall (), ERATHFERER, HU0RTRABTIESEL pos Fl endpos , PRI RIEE,
8 search (),

Pattern.finditer(ﬂﬁnngaﬂ;endmm]])
FUEE finditer (), M THEEHERX, EQA] AT RS AL pos Fil endpos , PRI RILH,
W search (),

Pattern.sub (repl, string, count=0)

S Tsub () BEL MEAT HFEE AR

Pattern. subn (repl, string, count=0)

S Tsubn () R BT gFERORE.
Pattern.flags
IEPERCARIC. X AMEES compile () KB, AR (2-+) WEARIC, REARICH AN UNICODE
UL
Pattern.groups
AR R R R 2 R
Pattern.groupindex
Wbl (?P<ia>) & WA HAEFEFHAGNTI. WREATFSH, BFHE =,
Pattern.pattern
G PR R B AR AT ER
15 3.7 E M #¥flcopy . copy () Flcopy . deepcopy () BELHISIRF. S5 B9 IE M SRR RN 2
JETFIERY .
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6.2.4 PEECTSR

VLA 2 — M RMH True. ABREATLALHEmatch () Mlsearch () 1R None FFPAYRH] DATH B
H £ TEA)RF A DU

match = re.search(pattern, string)
if match:
process (match)

VEBCRTR S AT T3 iR 1 -

Match .expand (ftemplate)
X} template EFTZAMRTEE SCB T LR ], sti% sub () D5k —HE. B LA \n Wik sl & iE i 7
£, W5 (L \2) Ma A A6 (\g<i>, \g<name>) FH MV HGHINE .

1E 3.5 BOEH: AVLER AL GBI 2 AT

Match.group ( [group], ] )
Bl —AEEZAILR T H. R RG S8, S8R — TR, WERA 2S5 4R
eIt (BADSEIR—AI), AEREASE, 411 BOAB 0 (RS PLRiEwoR b ) . aik—al
N SHUE R 0, AR IR L AN VE R A s IR E @ — N [1..99], S5t M 455 240
Fr . AR — SRS, BUE R TR SR, W51k — A IndexError . WER—
UGS, LR, Bk 5 — UL,

>>> m = re.match(r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m.group (0) # The entire match

'Isaac Newton'

>>> m.group (1) # The first parenthesized subgroup.
'Isaac’

>>> m.group (2) # The second parenthesized subgroup.
'Newton'

>>> m.group (1, 2) # Multiple arguments give us a tuple.
('Isaac', 'Newton')

WEREWZEAXM T (2P<name>. . .) K, groupN ZHomt il GE2 A A G4 T IR —DF
PR SRR R E SOG4, 51 KA~ IndexError 5.

—ANFEXF A A 1

>>> m = re.match(r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.group ('first_name')

'Malcolm'

>>> m.group ('last_name')
'Reynolds'’

a4 A ] A R 5 {E 5

>>> m.group (1)
'Malcolm'
>>> m.group (2)
'Reynolds'’

AR —AAPCE AN 2K, it R [l f e — PR

>>> m = re.match(r" (..)+", "alb2c3") # Matches 3 times.
>>> m.group (1) # Returns only the last match.
'C3'
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Match._ getitem__ (g)
AN T m.group (g) o EAVFEIT RG] H—AILE

>>> m = re.match(r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m[0] # The entire match

'Isaac Newton'

>>> m[1] # The first parenthesized subgroup.

'Isaac’

>>> m[2] # The second parenthesized subgroup.
'Newton'

3.6 B I HE.

Match.groups (default=None)
R E—Jedl, WA ILER FA, RPN 1 B EZ A E. default ZHHTASY
PCECHHE L, BRIAH None.,

il :

>>> m = re.match (r" (\d+)\. (\d+)", "24.1632")
>>> m.groups ()

('24', '1632")

WERFA VNG TR, IAN R AR S S SRR Y+ . XA AN SR H—A None |, [k
ARE T default ZH5 .

>>> m = re.match (r" (\d+)\.? (\d+) 2", "24™")

>>> m.groups () # Second group defaults to None.

('24', None)

>>> m.groups ('0") # Now, the second group defaults to '0'.
('24V, YOV)

Match.groupdict (default=None)
WA, S TR % T key RS . default ZHATAS HITIAE: BHilh
None. il

>>> m = re.match (r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.groupdict ()
{'first_name': 'Malcolm', 'last_name': 'Reynolds'}

Match.start ([group])

Match.end( [group] )
iR [E] group VEBLE] 17 5 W I AN G5 AR . group BRIAN O (RLEUEBEAVLHEL) 1H3) o AR group
FAAE, AHRPAEICHE, $hiRME -1 o XFF—ARLEX R m, M- RSE5REKHe, g GEHT
m.group (g)) A HIVLHL 2

’m.string[m.start(g):m.end(g)}

7 m.start (group) &% T m.end (group) , IR group VLl —AZEFAF R MG, tin, 7E
m = re.search('b(c?)', 'cba') ZJ5, m.start (0) i 1, m.end(0) F 2, m.start (1)
m.end (1) #E 2, m.start (2) 3| k—AIndexError R&.

XA 43 M email Hidik P FS G remove_this

>>> email = "tony@tiremove_thisger.net"
>>> m = re.search("remove_this", email)
>>> email[:m.start ()] + email[m.end() :]

'tony@tiger.net'
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Match.span([gvup])
FF—AVERE m , RE—A"JC4] (m.start (group), m.end(group)) . FERUNE group WATE
ANPCE T, gREl (-1, -1) o group BRI K O, w2 HEA LR,

Match.pos

pos WIfH, 2fkidfisearch () Bmatch () Wik a BN 2 o ZARIENG EIFIGTEFAFER R R —
APERCH R G ALE

Match.endpos
endpos [WH, SfG#sisearch () Bmatch () Wik a BN 2 o XA IEN G| 805 FEFAF R R
— M IEE RGO .

Match.lastindex
FARAN B G — VLR AR R 5 MEH, 3 None QIR EA ITEL ™= AE M6 . i, XT54555 rab,
FirK (a)b, ((a) (b)), Fl ((ab)) FfFE| lastindex == 1, I (a) (b) &f5F] lastindex ==
2

Match.lastgroup
RGN ICRR a4 A4 T, B3 None WIEREA 4 PLFCHIE .

Match.re

A [l 7 A KA SE B A e, XA IR WX R mat ch () Bisearch () Jrikim A M.

Match.string
fGigFmatch () Bsearch () BWFLFR.

TE 3.7 UEE: S T X copy . copy () Mlcopy . deepcopy () BICFf. VLR SRBEHEEEIRE TR .
6.2.5 EMRKXHF

REXF

TEXABIHL, FRATVE I AT % By o 508 B 4 i 7 DT RCX 42

def displaymatch (match):
if match is None:
return None
return '<Match: , groups=¢r>"' % (match.group (), match.groups())

BBARIES — MR, — DR — TN AT S, BTN, "2 3 A, KK, 7
Q, ”j” J, ”t” ﬂ‘j 10, ”2” %U,sgﬂ %éﬁ‘_\‘ 2 §IJ 9o

HEGEN TR RGAR, FATTLASE AT 9%

>>> valid = re.compile(r""[a2-9tjgk] s

>>> displaymatch (valid.match ("akt5g")) # Valid.
"<Match: 'aktbqg', groups=()>"

>>> displaymatch (valid.match ("aktbe")) # Invalid.
>>> displaymatch(valid.match("akt")) # Invalid.
>>> displaymatch(valid.match ("727ak")) # Valid.

"<Match: '727ak', groups=()>"

Bia—FM, "727ak" , WETARXT, SCEWIKFEABERE . EH IR ZGRK T E, WA
JESIHATE

>>> pair = re.compile(r".*(.).*\1")
>>> displaymatch (pair.match ("717ak")) # Pair of 7s.
"<Match: '717', groups=('7',)>"

(Rt
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(£ 50

>>> displaymatch (pair.match ("718ak")) # No pairs.
>>> displaymatch (pair.match("354aa")) # Pair of aces.
"<Match: '354aa', groups=('a',)>"

SRR T oA AR, T AT AR IR T 2R i R RCR G2 g roup () J5ik:

>>> pair = re.compile(r".*(.).*\1")

>>> pair.match("717ak") .group (1)

l7l

# Error because re.match() returns None, which doesn't have a group() method:

>>> pair.match("718ak") .group (1)
Traceback (most recent call last):
File "<pyshell#23>", line 1, in <module>
re.match(r".*(.).*\1", "718ak") .group (1)
AttributeError: 'NoneType' object has no attribute 'group'

>>> pair.match("354aa") .group (1)
lal

1=#) scanf()

Python H Fii%H — KMl ¢ B4 scant () AN . IEMRXAGER L scant () HFAFHEEER R —
Y, ERTREZ R M. T EARRIL T scant () AAUAFRIIE NS Tﬁﬁl*ﬁﬂﬂ’]ﬁﬁ%%

scanf () #&FF | IENFRIER
%c
%$5c {
$d [—
%e, SE, 5T, 3 -
$1i [—

[—

o
5O

5}
+12\d+

+12 (\d+ (\.\d*) 2| \.\d+) ([eE] [-+]2?\d+)?
+17?

+1°?

(0[xX] [\dA-Fa- f]+|0[ 7]1*1\d+)
[0-7]+

\S+
\d+
X [-+]12(0[xX])?[\dA-Fa-f]+

o\
0

o\
c

o\
X
o\

MICPEZ R PR BT AT R

’/usr/sbin/sendmail - 0 errors, 4 warnings

PRATPAEEH scanf () #aU1k

%s — %d errors, %d warnings

SR IE I FIR R

’(\S+) - (\d+) errors, (\d+) warnings
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search() vs. match()

Python 15 WIZACER ML 1Al 1y st i 1
o re.match () RAEFRFHR T K AL EAG I VLR .
o re.search () FEFLFE FHATATA BRI PCE! (X 152 Perl 7EERINE O T P )
o re.fullmatch () KA FAF AR IUAC

Biltn -
>>> re.match("c", "abcdef™) # No match
>>> re.search("c", "abcdef") # Match

<re.Match object; span=(2, 3), match='c'>

>>> re.fullmatch("p.*n", "python") # Match
<re.Match object; span=(0, 6), match='python'>
>>> re.fullmatch("r.*n", "python") # No match

fEsearch () W, WA "~ AR TT AR BRI DT BCE] 745 5 1 o

>>> re.match ("c", "abcdef") # No match
>>> re.search(""c", "abcdef") # No match
>>> re.search(""a", "abcdef") # Match

<re.Match object; span=(0, 1), match='a'>

HREMULTILINE Zi R s imatcch () RUCECEAF R LG, BMEHsearch () FPA '~ FFARIIEN
Fk X &V AT

>>> re.match("X", "A\nB\nX", re.MULTILINE) # No match
>>> re.search (""X", "A\nB\nX", re.MULTILINE) # Match
<re.Match object; span=(4, 5), match='X'>

HIE— T RIEE

split () FFPaea IS BALERAE NI o XA D5 IR T e SO 2] 5 3 FLA 5 1B e Bm 4544
FeARA T, QR BT IER .

B, XHERA. BlERE I, ERERNEN =ET SRR

>>> text = """Ross McFluff: 834.345.1254 155 Elm Street

. Ronald Heathmore: 892.345.3428 436 Finley Avenue
. Frank Burger: 925.541.7625 662 South Dogwood Way

. Heather Albrecht: 548.326.4584 919 Park Place"""

FHM—ABEZ NI BUERAN IR PR — 0%, A IEATEA — % H:

>>> entries = re.split ("\n+", text)

>>> entries

['Ross McFluff: 834.345.1254 155 Elm Street',
'Ronald Heathmore: 892.345.3428 436 Finley Avenue',
'Frank Burger: 925.541.7625 662 South Dogwood Way',
'Heather Albrecht: 548.326.4584 919 Park Place']
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B AF RN E AR R L MR S TR LA 5 . Fe T sp 2 () i T maxsplit
W%, gLt P fr e A A B 2

>>> [re.split(":? ", entry, 3) for entry in entries]
[['"Ross', 'McFluff', '834.345.1254', '155 Elm Street'],
['"Ronald', 'Heathmore', '892.345.3428', '436 Finley Avenue'],
['"Frank', 'Burger', '925.541.7625', '662 South Dogwood Way'],
['Heather', 'Albrecht', '548.326.4584', '919 Park Place']]

2 B PSRRI E S, PR A RO, R maxsplic BB 4 , FRATETANHAL
S E TR

>>> [re.split(":? ", entry, 4) for entry in entries]

[['Ross', 'McFluff', '834.345.1254', '155', 'Elm Street'],
['Ronald', 'Heathmore', '892.345.3428', '436', 'Finley Avenue'],
['"Frank', 'Burger', '925.541.7625', '662', 'South Dogwood Way'],
['"Heather', 'Albrecht', '548.326.4584"', '919', 'Park Place']]

XFEE

sub () BT IR — A5l XSGR T sub () REEHSCT, BUE B
TR, B 1 OO R A

>>> def repl (m):

inner_word = list (m.group(2))
random.shuffle (inner_word)
R return m.group(l) + "".join(inner_word) + m.group (3)
>>> text = "Professor Abdolmalek, please report your absences promptly."

>>> re.sub (r" (\w) (\w+) (\w)", repl, text)
'Poefsrosr Aealmlobdk, pslaee reorpt your abnseces plmrptoy.'
>>> re.sub (r" (\w) (\w+) (\w)", repl, text)
'Pofsroser Aodlambelk, plasee reoprt yuor asnebces potlmrpy.'

E#RFAENA

findall () DURHER ARA I, AU search () FIE—AITEL. e, R MEE A EILT| X
FRR A EE, T RE SR PAR i findall ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> re.findall (r"\w+ly\b", text)
['carefully', 'quickly']

ERMANEERELE

WERFEIL AR EZ(E L, finditer () WIDVEBIEN, BT o 2 AR EME, AT
Hro dkgE BT, R AMEE AR E T BRI R AR, TR A finditer ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> for m in re.finditer (r"\w+ly\b", text):
print ('202d-202d: %s' % (m.start (), m.end(), m.group(0)))

07-16: carefully
40-47: quickly
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RYEFFFERERIC

AT AT (r"text ™) EFIEMFARIER . 0, 4GP ENR AT (' \ ) FLAE— R
RIS X B, T AL AR 54— B

>>> re.match (r"\wW(.)\1\w", " ££f ™)

<re.Match object; span=(0, 4), match=' ff '>
>>> re.match ("\\wW(.)\\1\\w", " ££ ")
<re.Match object; span=(0, 4), match=' ff '>

M EVCHE— AT SR, B EIE M ZER 0P o TERIRTAFHICIR, Bl o\ "o s i
"N\ OSRETR AR R

>>> re.match (r"\\", r"\\")

<re.Match object; span=(0, 1), match="\\"'>
>>> re.match ("\\\\", r"\\")

<re.Match object; span=(0, 1), match="\\"'>

B—MAEsies

— A VAR EGIE AT TR, R R AL KR A BRI
307 H S BIEMZGRARE R . XA R G H TR, HARERIE RSB

from typing import NamedTuple
import re

class Token (NamedTuple) :
type: str
value: str
line: int
column: int

def tokenize (code) :
keywords = {'IF', 'THEN', 'ENDIF', 'FOR', 'NEXT', 'GOSUB', 'RETURN'}
token_specification = [

('"NUMBER', r'\d+(\.\d*)?"), # Integer or decimal number
('"ASSIGN', r':="), # Assignment operator
("END', r';"), # Statement terminator
('1ID", r'[A-Za-z]+"), # Identifiers
('op', r'[+\-*/1"), # Arithmetic operators
("NEWLINE', r'\n'"), # Line endings
('SKIP', r'[ \t]+"), # Skip over spaces and tabs
("MISMATCH', r'."), # Any other character
]
tok_regex = '|'.join (' (?P<%s5>%s)' % pair for pair in token_specification)

line_num = 1
line_start = 0
for mo in re.finditer (tok_regex, code):
kind = mo.lastgroup
value = mo.group ()

column = mo.start () - line_start
if kind == 'NUMBER':

value = float (value) if '.' in value else int (value)
elif kind == 'ID' and value in keywords:

kind = value
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(£ 50

elif kind == 'NEWLINE':
line_start = mo.end()
line_num += 1

continue
elif kind == 'SKIP':
continue
elif kind == '"MISMATCH':
raise RuntimeError (f'{value!/r} unexpected on line {line_num/")

yield Token (kind, value, line_num, column)

statements = "'’
IF quantity THEN
total := total + price * quantity;
tax := price * 0.05;
ENDIF;

for token in tokenize (statements):
print (token)

TR A DA B i
Token (type="IF', value='IF', line=2, column=4)
Token (type="'ID', value='quantity', line=2, column=7)

Token (type="'THEN', value='THEN', line=2, column=16)
Token (type="'ID', value='total', line=3, column=38)
Token (type="ASSIGN', wvalue=':=', line=3, column=14)
Token (type="'ID', value='total', line=3, column=17)
Token (type='0OP', value='+', line=3, column=23)

(

(

(

(

(

(

(
Token (type="'ID', value='price', line=3, column=25)
Token (type='OP', value='*', line=3, column=31)
Token (type="'ID', value='quantity', line=3, column=33)
Token (type="END', value=';', line=3, column=41)
Token (type="'ID', value='tax', line=4, column=38)
Token (type="ASSIGN', wvalue=':=', line=4, column=12)
Token (type="'ID', value='price', line=4, column=15)
Token (type='OP', value='*', line=4, column=21)
Token (type="'NUMBER', wvalue=0.05, line=4, column=23)
Token (type="END', value=';', line=4, column=27)
Token (type="ENDIF', wvalue='ENDIF', line=5, column=4)
Token (type="END', value=';', line=5, column=9)

6.3 difflib - JTHEZMHHEIT R

FACHS: Lib/difflib.py

BRG] T A PSRN . B, EnTgot T HBSCHE, ol A 2 i A [ SO 2 R R
U5 HTML AR SCUA LS8 diff it A7 5% U H SRRSO, 35 £1 Lecmp B

class difflib.SequenceMatcher
o RIGEWZE, T HBAL MBI P o%;, REFHITTR Nhashable W5 . HEAFEERT
H1 Ratcliff I Obershelp T 1980 4E A A I LA “MeAIERANLIL” 15 R FRan A5k, HHE
R, HEMERIIANLE “Bik” STTRNRKIESILE 775 Bl “BR” JoRefs KAt
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M B NE, Pl AT saE a4y, (RBEER TR 2% Ratcliff Fl Obershelp HIAH— 9% )
IR TRVRE R SE B 8 MY ) T DETRC PP 9 B 22 A PP 8 R B e XN BE A/ N P81, (RS RE
AAENTER “IERR” BYDLAC.

FEmf: E A Ratcliff-Obershelp % ¥4 7€ fix 35 16 00 8 4 57 77 W) 18] 0 A6 — e 55 00 °F 4 °F J5 B 1Al
SequenceMatcher FEI NG O 1 J7 B} [8] 1 AE — M 00 T W41 0 Z 8 7 5 s 2 M R T
X RS ;AR AR 0L WA Lot B ra]
A EY R i3 sequenceMat cher SCRHER R & TR B SR e 7 9 00 kB 3R% . 3X
T R AT RS G REA BM IR 74 B R MR T (ST J5) AR A Y
K ) 1% FF BP0 2 AE 200 T, W esgibnic sl 017 900 7 S PEE H i i .
B & AT BN DU SRR SequenceMat cher WP autojunk kN False K XM,
3.2 BRI fe: autojunk 2.

class difflib.Differ
XA PIAE T & et SCARAT AL B S 81, 9 7= A w5 32 1) 25 57 sl 04 £ {5 5. Diiffer 48—
i sequenceMat cher R5EWATIF I LGB AR, (B2 VLhL) 17 INERFERF P L L .

Differ SRR —ATHI AT RT3k :

WFEHRE | 85
- A Bl

! oA 2 el
C ATAEM 51 A ]
B TAFETE—RAFS

PR 2" T3 T 2R I 5 | AT AN TAE— 8 AP B2 5o QNS 2 A 5 ) 43 Il ik 2647
Al e S NIEE| R EK
class difflib.HtmlDiff

XANZEN] T HTML 2688 (80 & M58 3 HTML 3C4) PAH-HEHBZAT o SCAR L8, F71R)1-5

ATAMN R R S B o BEFRAG W] DA T 58 A1 3022 ok A al

XA 1 R %R

__init__ (tabsize=8, wrapcolumn=None, linejunk=None, charjunk=IS_CHARACTER_JUNK)
WIlstbHem1D1 £ (RS
tabsize J&— AT VE R BT SEL, faaERIRAAIENE, BAMER 8.
wrapcolumn 5&— N HE RTS8 A B FTWiF e re920 00 %, BRIAMEA None R
ENERSIE S
linejunk F1 charjunk ¥J;2 /3% REFSE, fE Andiff () BacmlDi £ FRA I HER IR
HTML 257). S ndi £ () ST RESEEIAME KLU .

YR AT T

make_ file (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5, *, charset="utf-8’)
AL fromlines Fl tolines (FAF 5 3) Ik Bl —AFRFER, Fom— 58 HTML SO, Hi a4
T2 R, TR ST R 2 R o
fFO)mdesc il todesc 5@ W] XEETFSHL, F8E R BAR S SIARE AR (BRIAS 2 T4
H).
context | numlines Y33 W] ¥ KBTS0, 24 HEIE IR BF SC2E F W context 3¢k True, 75N
MME False NE/RZER A, numlines BRAINH 5. 24 context ° True I numlines Y535 i [ 5558
R ZEF I B R S TEL. 24 context Ry False W numlines Y542 HI7E {4 FH "next” EHERZ I 58 H
SR 2T Z B R ATE (BN 2 S8 next” HEERERF T N5 H IR 25 5 8R4 CrE
WY LR T, ABIEATH S 2T 30) .
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1Efif: fromdesc FI todesc XK U HTML SRAFE, 43O W] 5 A U S A R 2% 05 24
oA THE S

5 3.5 BOEW: HINT charset X724, HIML SCRIR BRGNP AR " Ts0-8859-1" HHh
'utf-8',

make_table (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5)
FLBE fromlines Fil tolines (FAFHAIZR) JFHR I —AFAFER, FoR— MM & AT 25158 HTML 3%
k&, AR SITAME MR g BN .

WITER S S make_file () JIERIRAN .
Tools/scripts/diff.py BXNIMaFSITHIN, HH ST — MR EHZRB

difflib.context_diff (a, b, fromfile=", tofile=", fromfiledate=", tofiledate=", n=3, lineterm="\n’)

PO a Fl b (FAFERANER); kI BRI EE R (— A E T generator).

il B CERE M R BRE TS EIULA BT U TR SEEE . SRR N 2 B 2 R R
Ko B FATEH n 2, BUAH=AT.

BN T, Z54E6AT (L *** or —— FUR) @l RERITAREIEN . XHMIY LM io.
IOBase.readlines () BB ANBIGEEH Tio. I0Base. writelines () HZEREER, F N
A F R A R R TAT -

YT AR EIATRIA . N lineterm S50 " ", ik kR NSRS — AN A TAT -

R S A GE T I E SR SRS U U R B AR Sk o 3 EAF BT A3 B A R T DA AT ER
fromfile, tofile, fromfiledate F11 tofiledate S48 5€ . &N [A]E 5 DA 1SO 8601 #5Fn. W AIgE, X
TR BAIA NS

>>> s1 ['bacon\n', 'eggs\n', 'ham\n', 'guido\n']

>>> s2 ['python\n', 'eggy\n', 'hamster\n', 'guido\n']

>>> sys.stdout.writelines (context_diff(sl, s2, fromfile='before.py', tofile=
—'after.py"'))

*** before.py

-—— after.py

KAk kA Kk hkkkhhkkkKkkk

* % % 1,4 * Kk kK
! bacon
! eggs
! ham
guido
-— 1,4 ———
! python
! eggy
! hamster
guido

TH SR difflib o 44T FRPCEFEAIR RG] .

difflib.get_close_matches (word, possibilities, n=3, cutoff=0.6)

A2 0] phy fe AR DR 912 o word h— A48 5E H AR RAVCECHY 751 (Gl #7475 ), possibilities
A=A T ILRC word WIFFSIR ISR GEE A TAFHSIZR) .

FIESE n (BOAH 3) $55E 2 R 0] 2 /DA PLES; n 0K T 0.

IEB L cutoff (BRINA 0. 6) 32—~ [0, 1 JER NI miAL. 5 word AR{UBERS 0 ARBEZAE 1 i e DT
PIC R 2

ERELRCH (R n A4>) B AEDERCR A ZIB 2GR ], AR B HE , SR RS HEE o i T o
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>>> get_close_matches ('appel', ['ape', 'apple', 'peach', 'puppy'l])
['apple', 'ape'l

>>> import keyword

>>> get_close_matches ('wheel', keyword.kwlist)

['while']

>>> get_close_matches ('pineapple’', keyword.kwlist)

[]
>>> get_close_matches ('accept', keyword.kwlist)
["except']

difflib.ndiff (a, b, linejunk=None, charjunk=IS_CHARACTER_JUNK)
B a il b (FRFRBIF0): B D £ ror TERHI R B (— A7 A MR T generaton).
KBTI S linejunk I charjunk Y3213 3§ R (B4 None):
lingjunk: WRREHEZ A FAFR SR, RO BI A7 R [0 B, A5 MR EHERAE . #RIAK None,
BEAMEA — MEERZ AR T S_LINE_JUNK (), ‘EXWIEREA WL FAHET, BRARZ TEm T2
Z— IS (' #) - HRE 2RI SequenceMat cher ZER BN HTRLLATHY BB E B JE VATE 1L
T, XA S O I R B R S A
charjunk: WERREZ—AFAF (REEN L IOFAFER), MR B3 7 A5 03 [0 B0, 753 D3R (o] B fE
BRI MR Z R A R AL TS_CHARACTER _JUNK (), BERIIIEME AT (SHASRRS; HaEHh
FIFFrA RN ).

Tools/scripts/ndiff.py X EREEI 24T Hi o

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
. 'ore\ntree\nemu\n'.splitlines (keepends=True))
>>> print (''.join(diff), end="")

- one

s A

+ ore

s A

- two

three

tree

emu

+ 4+ o

difflib.restore (sequence, which)

AR [ A o A R AR — A

Y —AHDiffer. compare () Bndiff () PEAR A5, $EBUH R A SCHE 1 88 2 (which T2 W4T,
EBRATHIZ -

TR

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
.. 'ore\ntree\nemu\n'.splitlines (keepends=True))

>>> diff = list(diff) # materialize the generated delta into a list

>>> print (''.join(restore(diff, 1)), end="")

one

two

three

>>> print (''.join(restore(diff, 2)), end="")

ore

tree

emu
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difflib.unified_diff (a, b, fromfile=", tofile=", fromfiledate=", tofiledate=", n=3, lineterm="\n’)
8 a F1 b (CEFFHRAR); RIS — 22 g s U g 15 B (— D A AT generator) .
JVAGE—2E 52— K s A SES AT R LA B R SUTR R BB s e n IR RES (T
ANRATFRIZRIIZJGCAY) . BFSCAT8H niE, BRAH=AT.
BINE T, ZREHRAT (PA ———, +++ B €@ FI/R) Zil i KB IRATAF RGN XA 74k 2
Mio.IOBase.readlines () G # AKEREH Tio. I0Base.writelines () HZERER,
DR s AR R AT R AT
XA KRBT, W lineterm ZHRCH ", A NBRFGE— ANIFRATAT

E RS ESAESGE A A IE SRS MBS R ARk o 3K 284 B AR 43 Bk A R DA F A
fromfile, tofile, fromfiledate F tofiledate eFg 5 . & AE DA ISO 8601 #4:UFK iR, WRAIEE, XLk

FRFRBIA N
>>> s1 = ['bacon\n', 'eggs\n', 'ham\n', 'guido\n']
>>> s2 = ['python\n', 'eggy\n', 'hamster\n', 'guido\n']

>>> sys.stdout.writelines (unified_diff(sl, s2, fromfile='before.py', tofile=
—'after.py"'))

-—— before.py

+++ after.py

@@ -1,4 +1,4 Q@

-bacon

-eggs

—ham

+python

+teggy
+hamster

guido

WS Rdifflib o9 6 4474 2 RBOETEAR R 7]

difflib.diff_bytes (dfunc, a, b, fromfile=b", tofile=b", fromfiledate=b", tofiledate=b", n=3,
lineterm=b’\n’)
i dfunc W a F1 b (CEATERATZ5132); 77 LERA dfunc PR RIS N FOR I 22 474038 (W@ 1rd) .
dfunc WA XIS, W Nunified diff () Bcontext_diff(),

SR U3 G i AR BN — B B s . [ n Z ANBY T S AER AT A B R AR A R . EH
T AN TR T A (B n 250 83 A7, HFMA dfunc(a, b, fromfile, tofile,
fromfiledate, tofiledate, n, lineterm). dfunc % HSuiFERIEEH RIS 8, XREEARRT
2 BT B S a Al b MR R R FA—ERIE .
3.5 k.

difflib.IS_LINE_JUNK (/ine)
YT 0] ZBE ) ATIR ] True, WNIR line 2S48 A E AN 4 W line F75 /2 vl ZBE 1Y), 75 W5 &A1
ZWER o MR B I ER IR AR ndi ££ () W linejunk 12 () BRAAE -

difflib.IS_CHARACTER_JUNK (ch)
XTI B FAFIR ] True. FAF ch QIR ZSAAT BRI ZAF W ch il nl Z2mEH, A3 WIe A nl 20
W BLRREBI M Endi £ () W charjunk JEZ IR

UL

Pattern Matching: The Gestalt Approach John W. Ratcliff 1 D. E. Metzener X} T—Fp 2 0HE . T T
1988 4F 7 H k3T Dr. Dobb’s Journal,
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6.3.1 SequenceMatcher 35

SequenceMatcher RAG X ELE:

class difflib.SequenceMatcher (isjunk=None, a=", b=", autojunk=True)
AR S isjunk WA None (BAAME) BUAHEZ—MNFHIICE I 24 HACY H Y 280 “Bik” JTERm
R EAE R SRR & A None W isjunk WIEA 24 T15 A lambda x: False; tHELEUIA
ZWAEMIE. BN, f&A:

lambda x: x in " \t"

HSRASA SRR IR T I, I FLR A K 532 R R 427
ESH a F1 b NS WA BN E TR T I ST AU AT hashable .
AT B autojunk 7 TR BB % S H AL

3.2 FiRTI6E: autojunk 2.

SequenceMatcher X} 523557 = Nt @tk bjunk 52 b X4 isjunk > True [ITCELES; bpopular BWE %
I (ISR EREEEH ) PO TR A EEROT R A A b2) 24 b 4R RIS TC RBUE— 4]
I BY R A =R E N RTE b i set_seqgs () Wset_seq2 () EERPEE.

3.2 B ENEE: bjunk F1 bpopular J&1E .

SequenceMatcher NWHRAG VN HE:

set_seqgs (a, b)
B R4
SequenceMatcher TV I GAFA XKH AP HIMHEGE R, X RIRBER— N 7o 5 24

FH LTI, A fset_seq2 () — PR B % H H 5 1 5 42 b 6 44> HoAth 2 50 45 08—
WKset_seql (),

set_seql (a)

W RTINS AT HA A .
set_seq2 (b)

BEE BRI AT BB — NP AR,
find_longest_match (alo=0, ahi=None, blo=0, bhi=None)

i alalo:ahi] flb[blo:bhi] Hf K PLFtHE .

IR isjunk Y& BY N None, find longest_match () FFi&E (i, 3, k) {#iff ali:i+k]
T b[j:j+k], HHralo <= 1 <= i+k <= ahi }fH blo <= j <= j+k <= bhi. XT
JRA W BRI (1, 3, k'), WER L == 1,3 <= 3" WHEWE, WHEmELx >=
k',i <= i'. AU, XA K ITECH, RIPITE a S e BN —A, X TFE a 24
ST B T B PEECE, LR EIFE b 4 e BB —

>>> s = SequenceMatcher (None, " abcd", "abcd abcd™)
>>> s.find_longest_match(0, 5, 0, 9)
Match (a=0, b=4, size=5)

URFLE T isjunk, 545 EAREG &S — A K ICHRCH, (BB e s iy ) BLSROT 2 Y
BRI SRIEHRHE (L) PCRCPIA MR TR AL AT R iR . IR SRR 0 A & DU,
WOk, BRAERFER BT IR 454 7 R PL LA 4R .

X2 Z BRI BT, ERR S AR . EXREPTIE ' abed' HESHE T AFIIRKER
' abed' MALEC, A ATPAIERC Tabed ', FHRILHES —ANFHI R AL abed !
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>>> 35 = SequenceMatcher (lambda x: x==" ", " abcd", "abcd abcd")
>>> s.find_longest_match(0, 5, 0, 9)
Match (a=1, b=0, size=4)

WERAFRB| VR, 7R M (alo, blo, 0).
W R Bl — S named tuple Match (a, b, size).
TE 3.9 JRE M A BRAS L.

get_matching_blocks ()
ﬁ@#ﬁﬂkifél&@ﬂ?ﬁﬂéﬁ*ﬂ:?ﬁﬂ% =AML N (4, 3, n), K
ali:i+n] == b[j:j+nl, iliﬁ:méﬂ?’l%ﬂjﬁﬁ i‘ﬁFﬁJ

%E l—ﬁ@%?ﬁu, ﬁﬁ Mn , mnm) . %#n:=om—ﬁ@ an
Judl, U!'Ji+n < i' ﬁ jtn < 3! i‘ﬁéﬁlﬁwﬁ *HvBE’J:fBQEMET” *3E$H¢BE’J?FH£§%

s

5 X

>>> s = SequenceMatcher (None, "abxcd", "abcd")
>>> s.get_matching blocks ()
[Match (a=0, b=0, size=2), Match(a=3, b=2, size=2), Match(a=5, b=4, size=0)]

get_opcodes ()
R AR AR o 225 b 1) S JTTAHAER, FAITCHIEAN (tag, 11, i2, 31, 32). 764
—AIEdH 11 == 31 == 0, MEEHRMTT Y il FFai—Aocdly 2, 3 H jl WETH—1
JCA j2.

tag (ENFAFHS , HA& SR :

& =
"replace' | a[il:i2] W b[31:32] &,
"delete" i1:121 NWgEMBER . WHEREERENT 51 == 32,

]
al ]
'insert' | b[j1:32] WigiAFlalil:i1]. BHEENFERT 11 == i2.
'equal' alil:12]1 == b[il1:321 FHNTFRFFIAED.

Biltm
>>> a = "gabxcd"
>>> b = "abycdf"
>>> s = SequenceMatcher (None, a, Db)
>>> for tag, i1, i2, j1, j2 in s.get_opcodes|():
print (' al : 1 ——> Db : ] ——> '.format (
. tag, i1, i2, j1, j2, alil:i2], b[jl:321))
delete al0:1] ——> b[0:0] g > !
equal af[l:3] ——> b[0:2] 'ab' ——> 'ab'
replace a[3:4] ——> b[2:3] 'x' > 'y!
equal ald4:6] ——> b[3:5] 'ed' ——> 'cd!
insert a[6:6] ——> b[5:6] A

get_grouped_opcodes (n=3)
Rl —ANH A % n 17 T SCHY 5 generator

Maet_opcodes () FriRIBIZHTFAG, M2 HF53 B/ INE S AR5 - T B 15 A B e 1 1) o DX 3
XA P S get_opcodes () FH RIS [,

ratio ()

o] —ANEUEFER [0, 1 A9 S B R P BRI DL
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Horp TRMAFI TR SRR, MOEILERYEcE, B 2.0¥M/ T. i EWERPIAF 9158 2
FIMHZAE R 1.0, WERPIFESEEARN 0. 0.

R get_matching_blocks () Bget_opcodes () MAB M W A ZEIEER K, I
THOL IR ATBE RS B e quick_ratio () Breal quick_ratio () FRIREL—A LS.

Whig: YER: ratio () VRIS RESIG T SHMINT . HI:

>>> SequenceMatcher (None, 'tide', 'diet').ratio()
0.25
>>> SequenceMatcher (None, 'diet', 'tide').ratio()
0.5

quick_ ratio()
HARPPREEHIR (0] — A~ ratio () B ESA.

real_quick_ratio()

AR B —A~ratio () ) A,
=4 LE@EEjBQS?*kﬁﬁEﬁtKKEﬁﬁ&T E T AN [A] A0 3 LR B0 8 R — BRI 5 R, H2

qulck_ratlo ) Ml real_quick_ratio() MESE/» 5 ratio () —FK:
>>> s = SequenceMatcher (None, "abcd", "bcde'")

>>> s.ratio()

0.75

>>> s.quick_ratio()

0.75

>>> s.real qguick_ratio()

1.0

6.3.2 SequenceMatcher #J7= 4l

PATR R BILLB IS4 A, R A o Bl

>>> s = SequenceMatcher (lambda x: x == " ",
"private Thread currentThread;",
"private volatile Thread currentThread;")

ratio () &[El—A [0, 1] JE B N AT EERAE S TP S UARIUPE R BE B . ARIRZR SR, ratio () fEUREI 0.6 LRI
H WA AL IE R -

>>> print (round(s.ratio(), 3))
0.866

AR XA F AP (2 B4R, ) get _matching blocks () #LARTH:

>>> for block in s.get_matching blocks():
.. print ("al ] and b ] match for elements" % block)
al0] and b[0] match for 8 elements
al[8] and b[17] match for 21 elements
al29] and b[38] match for 0 elements

15V get_matching_blocks () REIHRE— oA R2 RH TSR (len(a), len(b), 0), X
WRITTHKEE TR (PLEITTEEE) h o HME—RENL.

AR AR AR BEHGE AR 55— AP AL ISR A5, WTRARET get_opcodes ():
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>>> for opcode in s.get_opcodes():
.. print (" al : 1 bl : 1" % opcode)
equal af[0:8] b[0:8]

insert af[8:8] b[8:17]

equal al[8:29] b[17:38]

S Y

o W get_close matches () R T AR T SequenceMat cher # 7 ] H T AT R A
A A YIEE.

« il SequenceMatcher MIE/INEIN I i 2 A2 il 42

6.3.3 Differ {%

WEEDL ffer MBI EIFARILRE /bR . i, s/NERMERERERER, PEIVEMNSFESE
Il RERHL T, AT B R R AN A AR 100 TUAGVCEL. R[]0 R BRI S R ELAR B T — S i e S, i
IR AR R T AN
Differ FEA XM A
class difflib.Differ (linejunk=None, charjunk=None)
AR TIES linejunk I charjunk 1523 3§ PR AL (54 None):
linejunk: 52 BAFAFEPAEA SEI R AL, WERFHCABIR P AR MR I EfE . BRIAECH None, FEWRE
B AT T 2N BIRAT -
charjunk: B3 BAFAE (KR 1 IFAFER) RSB REL, MR BIR FAF R B . BRIA
{E} None, BEWREBAEMFAFR PN BT -
X B84y 3 1ok 8 e BORT R A e 2E R R DL T, F HOA & S BUE 22 AT EUT AR AN . 1
#tfind_longest_match () J¥EWY isjunk TES A T fRENR
Differ WG — AN RGN (RhE) /Y
compare (a, b)
PSS A TE TS, AR SR (— AR T4Usim ) .

HAF I AAL G — AT AT 45 )8 1) B AT A5 B . X R A BT DA GE 5 SC R B R 4
freadlines () J5ERARE . BT AL B AY38 5 [RAE th DA AT A7 45 BB 1) F A7 R A R, T DASE i
B S writelines () JyYEIRAEFT BT H Ok .

6.3.4 Differ 74l

SR B BT B A o 6 Sl 18 B SCA Iy ABA T8 RO SAT A M U 81 (OB e 91t ] A A
SUPFEA G readlines () J kR :

>>> textl = '''" 1. Beautiful is better than ugly.
2. Explicit is better than implicit.
3. Simple is better than complex.
4. Complex is better than complicated.

. '".splitlines (keepends=True)

>>> len (textl)

4

>>> textl1l[0][-1]

-\nv

>>> text2 = "'' 1. Beautiful is better than ugly.

(Fotaks)
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Simple is better than complex.
Complicated is better than complex.
Flat is better than nested.
.splitlines (keepends=True)

- 0w

R RFATE B> Differ X4 :

>>> d = Differ()

THERAEL B DL £ fer JPRIFRATAI DAL AR BOR DRI “BIR” A7 54T, TR

HWDiffer () frEae

UL
W, AT AT
>>> result = list (d.compare (textl, text2))

result B PRSI, TERATRHSEMITE A

>>> from pprint import pprint

>>> pprint (result)

[ 1. Beautiful is better than ugly.\n',

! 2. Explicit is better than implicit.\n',

'— 3. Simple is better than complex.\n',
3

'+ Simple is better than complex.\n',

2 ++\n',

' - 4. Complex is better than complicated.\n',
l? A e /\\nl’

'+ 4. Complicated is better than complex.\n',
1o FHt+ A “\n',

'+ 5. Flat is better than nested.\n']

TR B 247 A HS S HH R M2 A

>>> import sys
>>> sys.stdout.writelines (result)
1. Beautiful is better than ugly.
2. Explicit is better than implicit.
- 3. Simple is better than complex.
3

+ Simple is better than complex.

? ++

- 4. Complex is better than complicated.
2 AN — A
+ 4. Complicated is better than complex.
? ++++ A ~
+ 5. Flat is better than nested.
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6.3.5 difflib B4& <170

AN SEBIER T Anfar i A difflib SREIE—NRIT diff LR B STE Python JES LA, Ui
% Tools/scripts/diff.py.

#!/usr/bin/env python3
""" Command line interface to difflib.py providing diffs in four formats:

* ndiff: lists every line and highlights interline changes.

* context: highlights clusters of changes in a before/after format.
* unified: highlights clusters of changes in an inline format.

* html: generates side by side comparison with change highlights.

min

import sys, os, difflib, argparse
from datetime import datetime, timezone

def file_mtime (path) :
t = datetime.fromtimestamp (os.stat (path) .st_mtime,
timezone.utc)
return t.astimezone () .isoformat ()

def main() :

parser = argparse.ArgumentParser ()
parser.add_argument ('-c', action='store true', default=False,
help='Produce a context format diff (default)"')
parser.add_argument ('-u', action='store_ true', default=False,
help='Produce a unified format diff')
parser.add_argument ('-m', action='store_true', default=False,
help='Produce HTML side by side diff '
'(can use -c and -1 in conjunction) ')
parser.add_argument ('-n', action='store_true', default=False,
help='Produce a ndiff format diff')
parser.add_argument ('-1', '--lines', type=int, default=3,
help='Set number of context lines (default 3)"')
parser.add_argument ('fromfile')
parser.add_argument ('tofile’)
options = parser.parse_args|()

n = options.lines

fromfile = options.fromfile
tofile = options.tofile
fromdate = file_mtime (fromfile)

todate = file_mtime (tofile)

with open(fromfile) as ff:
fromlines = ff.readlines|()

with open(tofile) as tf:
tolines = tf.readlines|()

if options.u:
diff = difflib.unified_diff (fromlines, tolines, fromfile, tofile, fromdate, .
—todate, n=n)
elif options.n:
diff = difflib.ndiff (fromlines, tolines)
elif options.m:

Q¥iEi3)

148 Chapter 6. {AAbEARFZ



The Python Library Reference, 4% 3.10.19

(£ 50

diff = difflib.HtmlDiff () .make_file (fromlines,tolines, fromfile,tofile,
—context=options.c,numlines=n)
else:

diff = difflib.context_diff (fromlines, tolines, fromfile, tofile, fromdate, .
—todate, n=n)

sys.stdout.writelines (diff)

if _ name_ == '_ main__ ':
main ()

6.4 textwrap --- XABIRITESRRE

PRARES: Lib/textwrap.py

texturap BHARHE T —SSHEREL, DA TIASERITE TARROY Text nrapper, AIFARFURB—i 1
SRR AS BT, PRI T IS, IO roxc orapoer BBV
.

textwrap.wrap (fext, width=70, *, initial_indent=", subsequent_indent=", expand_tabs=True, re-
place_whitespace=True, fix_sentence_endings=False, break_long_words=True,
drop_whitespace=True, break_on_hyphens=True, tabsize=8, max_lines=None, placeholder="

[
X text (/65 P BB 1 AT A AT S ERS Sy wideh A6« SR ph i AT AL 5122
AT
s rextmrapper (S HRHA BTN KR T SH, HUASCRILT.
WS Textiirapper. wrap () 7T WA Fwrap () FERHIEATE B

textwrap.£ill (fext, width=70, *, initial_indent=", subsequent indent=", expand_tabs=True, re-
place_whitespace=True, fix_sentence_endings=False, break_long_words=True,
drop_whitespace=True, break_on_hyphens=True, tabsize=8, max_lines=None, placeholder="

[..])
ng;iﬂ@%@&%ﬁﬁ?ﬁﬁ, FaR [l — 5 S T B I B AT R . £111 () RARIERI
I 2V

"\n".Jjoin (wrap (text, ...))

Rl BRI, £i11 () e Hwrap () SEEMER KM TS

textwrap.shorten (fext, width, * fix_sentence_endings=False, break_long_words=True,

break_on_hyphens=True, placeholder="]...]’)
Pr& IS Lh 2 1 text ASFFE 25 €1 width.,

B, FE ext PROSM (A LSO A ) o WERGSREBEE & width WIFG R ], 7
VIR 25 37 S BCR N A R A A B AR AR BRI il placeholder fiEiE & width:

>>> textwrap.shorten("Hello world!", width=12)
'Hello world!'

>>> textwrap.shorten("Hello world!", width=11)

'Hello [...]"

>>> textwrap.shorten("Hello world", width=10, placeholder="...")
'Hello...'
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Al e ) K R S X W T Textirapper B9 SE PR JE M, H &R R ¢ W R SUARFE
Wi & AN TextWrapper Wfill() BRE Z Bl & ¥ 31 &, I ok A tabsize, expand_tabs,

drop_whitespace flreplace _whitespace BRG] 5 5H .
3.4 B TRe.

textwrap.dedent (fext)

Folsks text HE—ATHAL AR ] AT 26 2 A 7 o
XA DA SR R =55 5 AP R AT ZE M ZSA% TS SRAEIRAS h B R i o

RS R M ST PN R ZE BT, (HENFHAMSE: DURMAT " hello™ Al "\thello" A

SR B AR A28 2 FA
HALS 2 AT IAT S AE i A 2 AR S ISR AL R BT 7

Biltn:
def test():
# end first line with \ to avoid the empty line!
s = lvv\
hello
world
Tr
print (repr(s)) # prints ' hello\n world\n !
print (repr (dedent (s))) # prints 'hello\n world\n'

textwrap.indent (fext, prefix, predicate=None)

K prefix T INE] text BTk

WITE ] text.splitlines (True) SEXATHATIRAS .

BRINEI T, prefix 28R MBITA A RS AN (EFAEMITERA) 817,
Bl -

>>> s = 'hello\n\n \nworld'
>>> indent (s, ' ")
' hello\n\n \n world'

W] predicate Z R n] R Y I MREEAT B0 . BN, W AR 2R 5 Mo 2 AT 8RR 2 BT AT AR

prefix:

>>> print (indent (s, '+ ', lambda line: True))
+ hello

+
+
+ world

3.3 BRI HE.

wrap (), £111 () FMlshorten () BIVEH X NEBE— 4 TextWrapper S HAEHE FVE BN T, %
SEBIAN B, RS Hwrap () FI/EL 111 () SRACPIF 2 SCARFZAFER N R, A1@REC

W TextWrapper YR RESTHARE.

ARG AL B3 AT, OFETFFRENEFR G REFEMNEDEN 2R, B

JETextWrapper.break_long_words ¥ NIRIE.

class textwrap.TextWrapper (**kwargs)

TextWrapper WIEAHEZZ AL KRBTSR FHRETFSEIN— LR, i
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wrapper = TextWrapper (initial_indent="* ")
i B

wrapper = TextWrapper ()
wrapper.initial_indent = "* "

PRATLAZ B M R Textwrapper X4, F HARM AT ATEE 139 1) 6 o 13 1v) S5 1) Jag 1R R (1 A 1

T BAE AR
TextWrapper WSLHIEYE (PASMTERR Y AT SH) WFFR:
width

BRIA: 70) HEMATHIRIATIEE . REEASCR A KT width R EASHA, TextWrapper
SLREPRIE A KT widt h ANFAFR AT
expand_tabs

CERIN: True) WA NEAE, W rext HH T B I RAFRHE H text 1) expandtabs () HEY RN THE
1Fo
tabsize
(ERIN: 8) WK expand _tabs NEAH, W text WA K HERLFEY R ABAMEASH, HAAE
e Y A BN E TR

3.3 BRI

replace_whitespace
(default: True) AR EE, TEHRIERMY FLZIG . HENATLZH, wrap () J7ERHERAN S B T4
Bty B2 . SR R S TR INE 36, AT, AR, EARAI A (N e\n\v\ £\ '),

HEff: WRexpand_tabs HR{HHAreplace_whitespace NEAH, REAHIZRIARE N B
g, XEHRGTRZ R

HEfi#: WK replace_whitespace NRIE, E—FTHY A EA T HE H BHATAFH- S 2RI i
B, SCARNY (Efstr.splitlines () BERUTE) PR BRI BT B ShitT .

drop_whitespace
(BRIN: True) WK EME, BT RARRBWE AT (ARG, Stz SWEF. =2
e BORIT 2 A A AP AR S AR TR B P A WA ST WS A2 B P o
T—EAT, MRZRAT R R Fr .

initial_indent
BRIA: 1) RS B8 B S AT R A ISR — AT A . HKREZE S0t AS— i K.
SFRFER ARSI

subsequent_indent

(default: ' ") KFGANINENBE B STt WA RS 1AM ITE TIPS . HRES BT AR
AT NPT BE

fix_sentence_endings
(BRIN: False) WA NEAH, Textwrapper Rl il a) 45 BT /A 7 H B DR & I~
FEAF I o O T8 FH 458 508 7 AR B SCAS SR Ul 1 A o B . FE:, A TSI AR SE 5E . B
ERTEERR— NG FEMTFA L B A, TR B,
JEPA—AZEAREE W VAR )R — & B TCIE K43 AR SCAR 7 Dr.”
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’ [...] Dr. Frankenstein's monster [...]

FIPAR A 7 Spot.”

’[...] See Spot. See Spot run [...]

fix_sentence_endings BRINMERE.

BT AR EAE T string. lowercase RHiE “/NGFERE, PR & A4 2 8 #
AR BT R —ATR AT, PRI R 3 TSR
break_long_words
(BRIA: True) AR HEME, WHKBERR S wide h i SRR 0 DMRIEA TR K BEAR 8 id wi de b,
WARBE, KPR LI, FMEATR KT RSB wideh, (R BRI Bl 1
AT, LA width L.
break_on_hyphens
(BRIA: True) AR ELME, FRRIEICER B S RTE 2 AR G IE P25 A a7,
FOBRAE, WA 2 AR 2PN GBI EWT T A8, (RN SRR SN A 22 B I 1Y) B3] )
Wbk break_long words BWNBIE. ZBIBCAKIBRIAT S FLVFI TFAF A T T4 1 B4 o
max_lines
(BRIN: None) ISR None, Wk WZERF e 2 A0 & max_lines 17, FF placeholder 3 AR
NERIARRE

3.4 BN HE.

placeholder
GRIA: ' Do 1) SO E B SOOI BUTE SO R
3.4 FIRE.

TextWrapper RHL T —SRNHITIR, RETHRBUZH I FEHEREC

wrap (fext)
Xt text (FAFER) P B ETE B AT AME AT R IR Jywidt h DNFAF . PR H 3T iy
R A Textwrapper SEHIRISEOIEME. R0 dikm AT L, TRAFRITA . AR A D)
HeA 7 AR BCA EATN A, R =51

£i11 (text)
X text WY B BT ShASAT T IR 160 S B Sl T B A R AT

6.5 unicodedata --- Unicode B

AR T X} Unicode Character Database (UCD) {3517, HiHiE U T T4 Unicode FEAF I FAF B IE . AL
Y L S A R A H UCD JiftAs 13.0.0,
AL A5 Unicode ARUEFRF #44  “Unicode “PAF4UIE" Hr B RIMI R ZARAIST 5. B LT AT R
e
unicodedata.lookup (name)
?ﬁ%gﬁ?ﬁ?ﬁo AR BN HAT 4 E AR TAE, WIR AR A FAF . IR HRE], MKreyError
UGS
1E 3.3 UG I 2R 54" R4 P57 1 SR

! https://www.unicode.org/Public/13.0.0/ucd/NameAliases. txt
2 https://www.unicode.org/Public/13.0.0/ucd/NamedSequences. txt
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unicodedata.name (chr[, default] )
B [ 4 BL 26 AT chr WA FRE R /7 5. R AH € XA Fk, WaRE defaulr , WA EA 4 H,
MvalueError #58|% .

unicodedata.decimal (chr[, default] )
AR B RCA AT chr B BERIEA B AR SOXRERIMEL, MR ] default , AREA L,
MvalueError #5| % .

unicodedata.digit (chr[, default] )
R IR BE 45 AT chr BIRCFEAE BB MR AT & SOXAERIME, R ] default |, IR BAT 245 1,
MvalueError #5% .

unicodedata.numeric (chr[, default] )
IR A B LG T AF chr WIEEAE 7 s 8. WA SGX AR, R B default , WA 45 H
MvalueError #5|% .

unicodedata.category (chr)
RIS BLEEFAF chr BRI FAFE
unicodedata.bidirectional (chr)
R EELEFAF chr WIXUA SRV N FAFER . WURAE SCHRIE, AR [ 4R
unicodedata.combining (chr)
RSB P AF chr BTG AL G RA B MR & LA, WERM 0 .
unicodedata.east_asian_width (chr)
R EFRCAEFAF chr BRS8N AT HR
unicodedata.mirrored (chr)
RGP EELE AT chr B GAR JB I . AR AR SCA PR “Bif)” 54, WhRE 1, &
R 0
unicodedata.decomposition (chr)
R B ECEE AT chr AR TR P A ER o SRR S8 LIRS, IR 0] 25 4 AR
unicodedata.normalize (form, unistr)
i% [B] Unicode F45F5 unistr I IE#TER, form o form WG RUE N NFC . '"NFKC ., 'NFD’ fi’NFKD’
Unicode 7 #E BT HLE SE A FI A R0 & g LT Unicode “FAFER 4 Pl IE . £ Unicode
dr, A PALAB R T TR EZ N FELE. Bihn, F4F U+00CT7 (4545 CEDILLA [ LATIN CAPITAL LETTER
C) WnPAZEmR N7 41 U+0043 (LATIN CAPITAL LETTER C ) U+0327 (COMBINING CEDILLA ),
XTEAFRE, AWAEMRER: EREX CHEMREAD .. EMER D (NFD) HAFRNHE#E,
HIHREA AR H A RE . IEHUE C (NFC) He N HRNE - , RGTHRAATAATAF.
B TIXAIEZ S, A AR T A PSSR HAL R HE . 7E Unicode t, SCRPILEESAT, X2
TR S HATAS . 0, U+2160 (ROMAN NUMERAL ONE) 5 U+0049 (LATIN CAPITAL
LETTER 1) SE4:Afl]. fH/2, Unicode SCFFESHIA AR (N gb2312) ML,
IEREA KD (NFKD) R T ARG, BT HAF Mot e i A A7 4F . IERES KC (NFKC)
HEN AR, KGRI .
RIEEI unicode “FAFHRRALIE AL T LSS BB BEORAMIE], AR —DBAHEGTRm R — A, W
EATATRETCEA S
unicodedata.is_normalized (form, unistr)
FWr Unicode F4FH unistr 275 HIEFIER, form. form (A 3(E J’NFC’, "NFKC’, 'NFD’ #I’'NFKD’,
3.8 B LI HE.
BEAL, AR T AR
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unicodedata.unidata_version

IeAE A i (1) Unicode 508 2 (1) AR

unicodedata.ued_3_2_0
oA B AR AR 4, (BT R5 B2 AR 8 AR Unicode %5#fa 2 (41 IDNA ) R,
AR, MIEH] Unicode 4 PERRAS 3.2

N/E

>>> import unicodedata

>>> unicodedata.lookup ('LEFT CURLY BRACKET")
v

>>> unicodedata.name ('/")

'SOLIDUS'

>>> unicodedata.decimal ('9")

9

>>> unicodedata.decimal('a"')

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: not a decimal
>>> unicodedata.category('A') # 'L'etter, 'u'ppercase
lLu'
>>> unicodedata.bidirectional ('\u0660') # 'A'rabic, 'N'umber
lAN'
&

6.6 stringprep --- E¥SMFFHRINE

PR Lib/stringprep.py

FERH AR ER Y (BlnFN4 ), SFTEREXERIE RS (%) R R TrT BE 2
;&?E\LH%EEE’JKE, BN R A B XA KNG EE . A IR BERT ZERR AR IIAR A “RTFT B 24540
RFC 3454 5 L THEREEM P Unicode AT “Tige” e . TERFEAFERIELMER 2 B, BN
A B TAL T, 2 BT A R S AR T . 1% REC 5 LT — 250348, BT AR 2H & b 5 10 i
B WAL EUUE I RS, stringprep s B AT BRI 1L R Bl B AH AR . stringprep
BB A F 2 nameprep, EHH T E b4 -

B st ringprep (UATF T 3K H RFC 3454 (4%, l T 0xX SE 40 5 FE M8 0 S 67 Sy e e 27 o5 £ AR 4 g
K, AL AT Unicode EAFEEE . AR HA B IFYRA AL 2 ] mkstringprep.py TR .
PRI , 3 B8 A DA BR BT AR S5 A A T 3 S TF - A RFC oA AP 3eds : SR & WLt XHF 44, stringprep
PRAET RERE, HIRURIES BEAR B NERFE N True MBS XHTFBUT, SHEAE T B %k
BRI E R 0] B SE BRI . AR SR b A ] FH R 91 22

stringprep.in_table_al (code)
i 5E code 245 J&T tableA.1 (Unicode 3.2 H1 A A4 BCRG A7) .

stringprep.in_table_bl (code)
it code )R T tableB.1 GEHEBUH M2 ().

stringprep.map_table_b2 (code)

1R [8] code #<H5 tableB.2 (Ht £y NFKC (i I K /INEHARBUR) BTk S (e -
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stringprep.map_table_b3 (code)
& [H] code fcH tableB.3 (R fFF IE ALY R/ NG P BB IR) BTt (e .

stringprep.in_table_cl1 (code)
Hi5E code 275 J&T tableC.1.1 (ASCII

H

EEZEHE
stringprep.in_table_c12 (code)
W78 code 215 @ T tableC.1.2 (3 ASCII %5 HF4F),

stringprep.in_table_cll_cl12 (code)
1 5E code 245 J@T tableC.1 (S HFAF, C.1.1 fil C.1.2 Byf4E).

stringprep.in_table_c21 (code)
15 code 275 )& T tableC.2.1 (ASCII 5 H Z4F) o

stringprep.in_table_c22 (code)
1€ code 275 )& T tableC.2.2 (JF ASCI #5HF45)

stringprep.in_table_c21 c22 (code)
Wi5E code S 758 T tableC.2 (5 HIF4F, C.2.1 Fl C.2.2 (IE4E).

stringprep.in_table_c3 (code)
Wi code Z75)@ T tableC.3 (FAA (H ).

stringprep.in_table_c4 (code)
i3 code ;275 & T tableC.4 AEFFFRLAL)

stringprep.in_table_c5 (code)
Ha5E code 275 8T tableC.5 (E:AtHY).

stringprep.in_table_c6 (code)
i3 code }215 & T tableC.6 (A ] T4 3CAS)

stringprep.in_table_c7 (code)
i€ code 7245 J& T tableC.7 (ANid Hl THLIERR) o

stringprep.in_table_c8 (code)
i5E code 215 & tableC.8 (ML B n @M 7).

stringprep.in_table_c9 (code)
iE code 215 & T tableC.9 (FRILFERF).

stringprep.in_table_d1 (code)
T 7€ code ;215 J& T tableD.1 Gl A A ) j@ P "R” B"AL” H)“F4F).

stringprep.in_table_d2 (code)
i€ code 277 )@ T tableD.2 G AT W J@IE"L” Y F4F)

6.7 readline --- GNU readline &0

readline BHLE T VF