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EUFEEPINES Bl PR EERRE, GIIBCFMsIR, XTI, Python iEF
Bl SCT SCFIITBR, FEXPENTRTE SCRE T — 220, HIRA e GE L. (B—T, HEHL
S E SCT TRIE IR, IR BF S AL SE. )
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BRI AET X5 B U A 1, BIATT4ER] . A7 SRR i A SR A RS AL ISCA ) Python Hn] i 75
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AT
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Pl .

REREURARMSI AT EEA T, FAERE R 2] T 5, /R5HEXT Python [ % n] AN iy
SCRFR N SR A RE T 2408, ARFFAR 22 AN RS NI — R K38 B - ARt T DASE I BE N 2
Fsg GEFMITR), SR 5] GEFIPRR) A E 8. B H . &n, WRIRE R
S AT, AR] AR — AN RERL U (2 random By FE3 E— PN TCIRARAEDASERER DU
FEEA T, BRI & X X —FIFIR, RO T H AR A AR RS P i B A &

AR !

1.1 STARMEER

o ASRMBL T Unix” FERE, REMREERTR R HGE B AAAE T Unix R (HX I ARIUERAAET
REFrEBERG T .

o QERPEAT MG, BT GG Unix” 59 eR B SCRPEE T Unix 20 0A4 72 Mac OS X R 4¢.
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CHAPTER 2

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

abs () delattr() hash () memoryview () | set ()
all/() dict () help() min () setattr()
any () dir() hex () next () slice()
ascii() divmod () id() object () sorted()
bin () enumerate () | input () oct () staticmethod ()
bool () eval () int () open () str()
breakpoint () exec () isinstance() ord() sum()
bytearray () filter() issubclass () | pow() super ()
bytes () float () iter() print () tuple ()
callable () format () len () property () type ()
chr () frozenset () 1ist () range () vars ()
classmethod () | getattr () locals () repr () zip ()
compile () globals () map () reversed() _ _import__ ()
complex () hasattr() max () round ()
abs (x)
IR [l — A A A . ZEOT DA — NGRS RS ER — AR, R E AR, iR
xEXT __abs__ (), W abs (x) FfikMH x. __abs_ ().

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

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

any (iterable)

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

def any(iterable):
for element in iterable:
Qi)
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(R L —5)

if element:
return True
return False

ascii (object)
MG B repr (), BBl AW RAATHRFRS, HErepr () R EIFAFEHEE ASCI 4ifidh i)
FAF, A \x. \u U RE Lo AR Python 2 [f repr () 1R B Z5 AL

bin (x)
R NREFILS R — DRI R “0b” By ZEHIFAFER . G502 GIAM Python ik, fI2R x R
& Python 1 int X4, MREFEE X __index__ () FikiRE—AEEE, 261

>>> bin(3)
'Ob11"

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

WMAAR—E FEFL “0b”, A nlLAGE R AR

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

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

HW format () FPHEZEE..

class bool ([x])
BB — MR, True 8 False. x i HIARMER SARLMX A2 R, Wk x B2 RIEE A
W%, &8l False; HAbFEMIRE] True. bool 22 int T2 (B 5 £ A - int, float, complex).
HMEARMEKHE. BEHA False fll True ASEH] (S04 7 18).
3.7 A x B R ReE AL E S

breakpoint (*args, **kws)
R B HE T BRARBE ATIRAS e BAACRUL, B sys. breakpointhook () , HI%EH
args fll kws . BRIATEMLF, sys.breakpointhook () i pdb.set_trace () BB I1E
XREOLR, Baimd—MER R R, E AL BT A pdb Hig A AT RE A RS B AT HEA
Wid#s. HE, sys.breakpointhook () A PARE AHAB—S K EH Wibreakpoint () HIEH
A, PSRRI AARAEH R 8

Bl hk—A~FitEHF builtins.breakpoint FPfHS%L breakpointhook,
3.7 UGBTI

class bytearray ( [source[, encoding[, errors] ] ] )
R[] ASETH bytes B4l bytearray 282 ATAFS], AFHEEN 0 <=x <256 WL, EF
AR FPAN KGR B WY D5k, DT 72 52 20 (iR s I by tes BRI 5k, 2 Wlbyres
Fe bytearray 31 .

A[EFES: source W DA XA i 1L B4l -

o WRIE—AS swring, LR encoding ZEL (errors ZHATHR W IEN)) ;5 bytearray () £f
Hstr.encode () Ji¥EFNs string F575 JiY, bytes.

o WRZ—A integer, SAIHAK/NAIZECTF IR, FFOEA null FIETE,
o WARR TG buffer BRGSO G H 52 buffer 2 HIARAIIARIL 77404

o WRRE—A iterable WIEXR, ERICRITERLIZ 0 <= x < 256 HBE, BELEU
TERA IR IR N 2R o

WREAES:, WEIER/NR 0 %,
=34 52 XA --- bytes, bytearray, memoryview Flbytearray 3t %,

O

5 Chapter 2. [Fig&H=
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class bytes( [source[, encoding[, errors] ] ] )
PRl —ANH “bytes” X4, RB— AP, HEEEN 0 <= x < 256 L. byres
Rbytearray MARTARA - EA AR AR EAHRNZS] . O e,

B, #iE R S S by tearray () FlA.
FARGAT] A F LI, S strings.
=3t 7 5] £ - bytes, bytearray, memoryview, bytes 3} %. Fbytes %= bytearray ¥:1F .

callable (object)
MRS object J& PPN RIHR M True, BRI False, fIRRIE True, WHATWRERM, H
WARR W False, WA object $i5 AL M . WHEEISR IR (828006 [l — B s
B WERSLEIETERZEA __call_ () WEErEHN.
3.2 OB XA B E—ITAA1E Python 3.0 Y4 Rk 1, {HAE Python 3.2 FEB A .

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

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

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

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

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

K C++ 5 Java FIERSHEART . WRARFEIGH , WS Hstaticmethod (),
MTREZH XL ENEL, HSH types
compile (source, filename, mode, flags=0, dont_inherit=False, optimize=-1)

Bt source Frif AL AST X154, RIGXGn PAiexec () dieval () 4T, source ] PASEHHLHY
FAHR . AR, B AST X4 . 2 Wlast BEHLRg SCRY T g anfar (i Fl AST X4,

filename 225 BRI SCAE 4 5 WERACH A TR BEMSCAF BRI, R PAE A— 28R HERAY(E
(WM ' <string>').

mode SEZFgE T i A IR . Q5% source ZIEA]FA, AIPAE 'exec'; WISREH—FK
B, AL 'eval'; WA HATEA], WAE 'single'. (RS —MIELT, WHE
TR PITL R AR None B ST EHIHE K. )

[ ZE flags F dont_inherit ¥ AR E source I WA future 154] . QR EHCARTRMAE (5
FNZE) WEHPEH compile () BT HA R future HAIRGIFMRID . ARG T flags 4L
A dont_inherit (82 02F) W flags ZHL P8 & 0 VA SR 2L T 16 W[ &R A %) future 157 2 4 {1
o 2R dont_inherit Jj—A~AEZEE, WA flags S50 -- ZE W SMEIARL future 1574545 2.
%38

Future 1547 F LEARF AR 36 8, 2 A 18470 AT DA o #e A 50k 16 8« B ARFRPE 19 F 4R 47 7T DAGE
i future BRI _Feature KL HBIN compiler_flag BRI .

B E flags i 2 ¥ KRS SOV PR VR IS AL A B R )2 await, async for Al async
with, 243 & T W7 ast . PyCF_ALLOW_TOP_LEVEL_AWAIT B}, FiR B4 4E co_code
H1i% % T CO_COROUTINE, FHH[ifit await eval (code_object) X HAHIPIT.
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optimize LS E HIFAIAZN; BOME -1 Vepe 5 ARSIy —0 U [ A DLtk g . ok
EJ?E OJ (;&ﬁﬁtﬂc; __debug_ HE). 1 (BrEwsiliik, __debug_ NfR) si2 (COMTFAFH:

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

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

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

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

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

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

3.8 IR A: ast .PyCF_ALLOW_TOP_LEVEL_AWAIT FL{E A {ETEAR P A& A PAE A M i = B R
await, async for fil async with % .

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

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

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

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

HFEA —int, float, complex FiiR T B EAL,
3.6 JRE A FST] DA TR R 2R SO B A T4 4
3.8 B A W _ complex_ () il __float_ () REXNMELHESE _ index_ ().

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

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

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

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

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

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

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

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

>>> import struct

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

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

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

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

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

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

def _ dir_ (self):

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

WE: Hhdir() FERNTETELZERREH, BTSSR ER BB RN 2 FHEA
A AR R IR S SR 0 A e el — 8ok, & BRI T ot ] BEAE AR R IRAS 2 TR e AR . Bian, 24502
& MJEHF, metaclass [ J@ AL S TELS RY)EK .

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

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

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

>>> list (enumerate (seasons))

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

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

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

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

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

AR AR R AR AR . TEVR RN el . Bl

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

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

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

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

exec (object[, globals[, locals] ])
AR ECCHFEIASIIAT Python 5. object M@ FAFRBHE DA SR . WRBFFFHR, I2%F
TR ARAT A — 55 Python i) AAT (BRIERATEERE D) | WA R ARRSRT S, &R Bk
1To TEARMIEOLR, BedAT iR ER TR 2R SO A —FE2 AR (W% T X T S0 AR
TAT) . WHEBRMEES B exec () REIRIS LT X, return fl yield BRI ABETE R
BoE LZAMEH . ZREGRPIEZ None .

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

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

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

#ilEl: W& globals () Mllocals () R HIREIYFI 2R FIARRL T, PRI AR BT 14538
Yhexec () B —ARIFE LS,

#E: BRAASSILE, locals AT AN R 1ocals () BREEH IR —E: ANEIR B AR BN locals
T, WIREAEexec () REGER B FE RSN locals 725 8), & IABHLIE 3 locals F-HiL

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

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

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

U RS B Unix KUK TOATESSREAE . ARG SO BB AT, 08 (R 406 P A it Windows 50 Mac KUK 4047
i
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class float([x])
A A MBS BT o AR T T R
ﬁﬂ%;&% TR, WELAREE HEREF 7 ArE, PRI AR RS, Z At A
G AEAFSA A - ST A . SR PUE NaN (JEEE) . IR
T K FAFER . MRUIHbE, BREEEMEE, WA LTGENE A N5

Sign = "+" | n_mn

infinity = "Infinity" | "inf"

nan = "nan"

numeric_value = floatnumber | infinity | nan

numeric_string [sign] numeric_value

X H, floatnumber & Python ¥ i B F4FH B X, 1 WL floating, FH: K/NGERW DA, i
01, “inf”. “Inf”. “INFINITY”. “iNfINity” #§u] L7 I TE55 A

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

T —A 58 Python X4 x, float (x) &&EFLLH x.__float__ (). WH __float_ () KE
SPRFEEZE _ index_ ().

WERBA LS, 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

FF R - int, float, complex IR T IF E A,

3.6 SRS AT AR R 2R AR SO B T A T4 4L

3.7 JOE S x DAE R BN AL E SR

3.8 MU AE: AR __float_ () AREXENEE __index_ ().

format ( value[, format_spec] )
KF value Al Ny format_spec FEfil Y “RaUfk” FoR. formm spec IR T value SEZ ) 2EHL, B
KR ZH E RS AR ERS b % % XA EARIE S

BRI\ format_spec e— PN ESFAFER, BlEMET str (value) BIZEREAHE .

P8 ] format (value, format_spec) < # EE type (value) ._ format__ (value,
format_spec) , FrPASEBIFI PR _ format_ () HERF AW WRERFobject
HIXATTEAE format_spec %S, format_spec BiiR @ﬁf%?ﬁ% KK TypeError JH.

3.4 WU 5 Y4 format_spec N2 FHFEN, object () . _format_ (format_spec) &filt
ﬁTypeErroro

class frozenset ( [iterable] )
RS frozenset MR, EHF LS R iterable FHITCER . frozenset Z—DNEMXK.
HrIZER R, SR frozenset flE 4L KA - set, frozenset,

EENEN set, 1ist, tuple fldict 2%, PAMcollections Bk TR BIEAL.
getattr (object, name[ default]

AR RIS G Ay 40 JE LI (E . name WhNR FATH . R FAT R RXT R EIEZ —, Wk 1% e

11
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KIME. Blin, getattr(x, 'foobar') %[iF x.foobar. WRIEEM BN, HEMT
default {5, WHRFI'E, BNk AttributeError,

globals ()
IR FTR M B2 A5 R T XS MR o (FEeR vk, AR e,
M B .

hasattr (object, name)
REB R DR —ANFRE . WRFARENRW R —ZFR, WERE] True, 7505 [H
False., (MINBE2 T getattr (object, name) HiEGHAttributeError S8 L
)

hash (object)
RIPHZA R A (R TEAH ) . BAESEE. BT AR TTR I R Pk bR 7
. RN ECE AR A MRS A (RIEEAI2880RE, 411 f11.0).

HE: RXREEH T HCK __hash_ () F¥E, R, hash () RIEHPLERAY TR EMR ]
{H. 7S __hash__ ().

help ( [object] )
RSN ERTEI RS (R R HE P . MRA %S, R G a3 E
LIRS WRLS R DT, WZERE, mE. 28, ik, KEFECR a8 RiZT
FrER, FFEREH G LATERMIEE .. WRES R HMAEEXSR, WA SRR AR 5L
THEEACRAE R B ES IR BT RHL (), WELELER M help () KRR EWRE RHLZ B
ISR E TR S . WEMXER, WS A XARAEIESH FAQ 4 H .

PR IGE L s 1 £ e BABUINA SN By 4 25 18] o
3.4 WS pydoc Mlinspect WAL HE AT HIA X G254 15 B 5 Ax i Al — 2.

hex (x)
PRI DA “OX” REI /NG NS FAF R . Q2R x AN Python int X4, MIWAAE L
R FEE __index_ () k. —LEflT:

>>> hex (255)
'Oxff!

>>> hex (-42)
'-0x2a'

MR R A  R G BUNG TS HERIAF R, HFrEBa o “ox” migk, W AR~
W

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

('Oxff', 'ff', 'FF'")

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

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

("Oxff', '"ff', 'FF')

S format () FPHEZ(EE..
HWSFint () FTISEERIFLFER R A A 16 B0 AL,

s AR ERIGTE R AR TR B, W £ loat . hex () Jrik.

id (object)
RGP R(E DAL, TR A R P AR IE R ME— HAE 2 0. AN
WAESMXNE TR AMEid () 1E.

CPython implementation detail: This is the address of the object in memory.
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input ([prompt])
WRAFAE prompt 525, WPRH G ASRMERT L, REAWRATAT . #K, ZREBEA P —
11, FHEGR TR (R TREMIATRE) HaRkb . 43HE] EOF i, Wik EoFError. 4N

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

"Monty Python's Flying Circus"

WM T readline 8, input () R ERIEMLE 2204 40 A1 77 S0 sk D)6 -
Bl E—% 1+ FH builtins. input N E% prompt.
ERI R AZ IG5 & — A" 113 builtins . input /result FfIAF45E,

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

AR ] — AP AT BT AT S xS R B R, SR AER G I SRR ] 0. WSR3

T _int__ (), int(x) $faRE x.__dint_ (. WR x EXT _index__ (), BERRM x.
_index_ (), MR xEXT __trunc__ (), B¥iRM x.__trunc__ (). XTIEEE, B¥
MEE A

WA x NRET, BUE A base ZEL, x AR TFAFER . bytes, Fonitfilh base (V) B EF T H
Wbytearray Sfil. SICFHIVILAA + 80 - (PRIAGERESH), BiETAEZE. —DiEHhn
FIECF S 0 8 n-1 9%k, Hdra ) z (A 2|z ) FR8 10 £ 35, BRIAK) base 2y 10, FeiFri il
0. 2-36, 2. 8. 16 FEHIBFE AT LAAEMTL F F 0b/0B . 00/00 . 0x/0X FiZiskFm. 4k 0 %%
IR T EORAE I RS, e Mg RS2 2. 8. 10, 16 #EHI—4~. FrPA int (r010",
0) &IE¥n, fH int (*010") Al int ('010', 8) BHTEM.

PR E GES A4 F R - int, float, complex ,

3.4 WU A QIR base Ajgint BB, {H base X454 base.__index_ ik, WISRMZ
SARBGHEHIE . DARIBIRASE ] base.__int_ AR base.__index_ ,

3.6 Jift A LRI DAGE R R e AU S0 ) B A T AL
3.7 MR x B BB N I E SR
3.8 A AR __int_ () REXELHEE __index_ (),

isinstance (object, classinfo)
MRS object 12 Z 4L classinfo W SLHI e @ H (B, [AIEEUE 40 T-2RMGR I True. A1 object
RNRGERBNNS, B B2k E False. W classinfo 2R RN G otdl (B b HAd 2T
BBIHZ S TCH ) , IRA AR object 2 H AP AEAT— R SEBIERIR A True. 412 classinfo BEAN 2
R, WARERTTHB AR THRTTH, WMRFE & TypeError 7.

issubclass (class, classinfo)
W class J2 classinfo ) (E3% . [A32E0UE D) FIRNGERE] True, REWIIEH A B T2, dassinfo
WL ISRV TCAL, FEBIFILT classinfo FEEAS 55 BB A . FEATM MBS, #BR

K TypeError B,

iter (object[, sentinel] )
R[] —Aviterator X5 . M/ RBAFAEL —ANHS, B DESHBRERAEFEAER . REE S
TS, object W HERERMNY (B __iter__ () F¥E) MIESWS, s CETEIHY
(ff _getitem__ () ¥k, HEFSE 0 JF-R) . MR BEALREX PN, 2k TypeError.,
WA B =52 sentinel, HR 24 object W& AT JH IR G X ARG 0L F 48 R EARHAE, IR
LR ER__next__ () HERH N LS HIA M object; Q1AL IR B H) 455K J2 sentinel N fil
K StopIteration, 75 [EVEFH4EH .

BB E R E R,

Writer () M BRI N 2 — 2 M B BREEs . BIan, A BEmIRoE SO s B i v
FERER, HRBR SRR R

13
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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)
R (TR . LS HLUE)FS] (40 string, bytes, tuple, list 3 range 55) S(4EA (40

dictionary. set BY frozen set £¢).

class list ([itemble])
BRI R AL, 1ist SEBs b —FhnlAS P g 2K, s S FLse (7)) FF o) KA - ist,

tuple, range.,

locals ()
BB AR 0] R 24 B A HUAF 5 R 78 . FEsREAIS BB A 2Rl Zocals () BPRHR
[l H W . HEEERIZER L, locals () Mglobals () j&[a—4 54,

il REE SO T A NE . SO R ERES O 1Y SR AL B AR R (E

map (function, iterable, ...)
MR —ANKF function [T iterable Wig— T4 ) HAG R AR . WAL A T HSMY iterable 2
B, function WIS ZAH WAL S S 45 H T/\}\Fﬁﬁ—fﬁﬁﬂ?ﬁ*# TR, 4 2 AN T]
BTG, B AT R AN AR R A R AR EE R . X T R A C &2 SH0tdm g
W, & MHitertools.starmap ().

max (iterable, *[, key, default])
max (argl, arg2, *args[, key])
RPN G PR K e R, BCE R B A R DAL S S i K .

AR FRME T —MIE SR, BAiR AR iterable, IR ATIEACH G PR ORICE; ARG 7Y
RPN ERAEEZSAE, MR BER K ES .

ﬁﬂﬁ/\TﬁEﬁEﬂﬂﬁéﬁ%%E’b&’% key KZHREHTFRBUNM SR, Wtedhlist . sore () 1.
default 5272 4 A TA R G2 RHR B R AR ATE RGOS, IF HA 4 default , W2 fih

K ValueError,
mARA Z A& KICE, W R KR b Ai‘ﬂiiﬂ X R Al AR E HE P L
H Il sorted(iterable, key=keyfunc, reverse=True) %ﬂ eapg.nlargest (1,

iterable, key=keyfunc) {&E—3.
3.4 ETN A keyword-only 522 default .
3.8 JiRFE 5 key W] PASH None,
class memoryv:Lew (obj)
R E LSRN IR MR BXRFHEL, WSHA 50 .

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

min (argl, arg2, *args[, key] )
R EAE AT R i/ MICER, BE R AN J PA_ESES RN
AR ASEE T — MBS, BdiEierable, SRIPATEAXIR PR/ MYTCER; AR T4 K
PAERIRLEZEL, MR e/ N B S

AP R R KB FINE S key LS EHTF RBUN M SR, Witeshlist. sort () 1.
default 52 Je YA AR RN ZERNR . AR AE AR GO =S, HF A Y default , W2 fh

ZiVal ueError,

mEH 2 AN /AT E, WL R BRI B — A W X MR HE T
T. H 4 sorted(iterable, key=keyfunc) [0] Ml heapg.nsmallest (1, iterable,

key=keyfunc) ﬁﬁ?—ﬁ(o
3.4 ETin A keyword-only 552 default .
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3.8 iU 5 58 key W] PASH None,

next (iterator[, default] )
IV iterator /)__next__ () PRI — It R . AERERASFET, WIR B4 ER default,
WA BRAIME N R StopTteration,

class object
BB — BRI HN R . object RITARRIESL . EHA A Python LR M Tk, X
PR ZAL S .

fE: fTobject A __dict_, WITEHRMEREMEIRS object BB,

oct (x)
FF— B R — TR “00” W /NI FAFER . G52 — N A7A0) Python FikX. W2 xR
s& Python [ int XJ4:, IPEFREE X __index__ () FERE—AHEH, —LLfF]1:

>>> oct (8)
'0010"

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

AR BRI hy \RE ) A5, JFRIIEREATE “00” BIZR, AT DAGE IR 5 ik

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

('0o12", '12")

>>> format (10, '#o0'), format (10, 'o'")
('0o012", '12")

>>> f'{10:40}', £'{10:0}"

('0o12", '12")

HW format () FREEZAEE .

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

FTIF file F1R[BIXF R file object. WNASZICIEAREFTIT, WfhkOSError.

file J&— " path-like object, FTRFFEATIFHISCIFHBRAR (LR BRARECE 21 BT TAE H iR %42 |
WA DA B RE A BRI B SR AT . (R SR AT, ERBEE RN VO X4 % Ml
KM, BrAR closefd HiB N False .)

mode j&— PR EFAFER, AT @I s, BAER "o, XERE T AR
FTAIF . HAehH WG A 'w' (BWCESEEN M) 5 Hie ke =<' 5 B
5 ra' (£ —& Unix R4 L, TLIRMHI0SCIIREHEAT ANE, Pra B A28 I 2 SC
K)o AR, W encoding WA &, WIARYE TG ko E M HIS: fH locale.
getpreferredencoding (False) JARPUARMAINY . (BSEHUAIE AJRLGAT, W H — it it
KIFAREFGE encoding.) T HIHIRAE

i
2

aX

CoL R (BRA)

"L BAL B

' HFETERIE, RS AR KK
"B, SRS IR R RSB N

TN
SO (BGA)
TOTHATEH (RS EA)

BB "o GTTHTF SO, 5 et [{30, Bl we' 5wl FHTIFSCUIEEN
Fo B e+ 5 rb FHTIFSUHAEEAA
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IEAIAE 42 5 R3], Python [X/2r “HERIFISCA /O, DA JEHIBGFT IR SCE (F04% mode B354
Hil) 'b! ) SREINE A bytes W&, F#ATEMED. AXAEXT (RABERT, & &
*mode* ZH AL ) W, XHENFRE st , EEMHATEEN encoding (ANARLHE) 5
F -6 BOA R 7T Rt i .

WAMA SRV — MR U, TR AR AEMRCR, HFehE . ZBiESTEX
A FP S Funiversal newlines, 3X4F Python 3.0 # BN ERINAT N i 5 [Fnewline TE 2 1) SCRY T RS
ZT

ffiE]:  Python AR T2 #AE RS SCRSCURS: B AL RS Hy Python A G521, HIt5F&
ek

buffering j2—A> AT REEL, M T BLE SR G Lk 0 DA g P (SRR vrE — BE IS
), VBTG (AESCARGUR A ), I H > 1 BEEEATE R 18] R/ HRGEm KRN (DA
FATCHELL) o WERBA L buffering ZHr, WIFRIA G vh Sfems i TAE 7 X F:

o SO AR E KN BEA TR o B R R O R R b KRN, S R
B Bk il io. DEFAULT BUFFER_SIZE, {EVFZ RS L, XK HK EEE &K
4096 By 8192 =75,

o “HHA? AN (isatty () I&W] True B3CHF) (EHATSEM . HALSCAR SCPRE ik 5k
WP b S

encoding ;& 1T RS B TS SCUAF I RS I 2 FR o X VA% HAE SCABE AT o BRIA G A 2 48 11
&1 (A& locale.getpreferredencoding () IR[EMA{E), {HB] A FI{F{a] Python 73 fjrext
encoding »  RIZFFMIGIBG) R, SR codecs fibk,

errors & — AR FAFEE SR, T8 2 WA AC PR gm i AN AR IS A 1 - XN BEAE BRI A
A DA & A hrifE s iR AR P (B2 % ), HEMfcodecs. register _error()
AT A B R A R PR A R . At PR g

o WURAFFESISH IR, 'strict' &5k ValueError & . BRIME None HAGHHFE IR

* 'ignore' ZMEESIR. W, ZMmIDE IR RS S EEEE K

e 'replace' &FFERARIC (BN "2 ) EAE EIREPEAH .

* 'surrogateescape' RFRRNALAMAN IEM P FIT/E A Unicode % H X H A ACHS 55, 75 AL
U+DCS80 %] U+DCFF, MY 5 AR ] surrogateescape fHRACTERR R, XLFH
ARIE AR EL R R AH F ) T P o X F AL BR AR AN R T8 A SCA-R A -

o HEHEB AU A 2 HF ' xmlcharrefreplace ' . g A L RFI AR 40 M AH M 1) XML

V2R

FAFGI M &#nnn; .
* 'backslashreplace' ff] Python )/ [a%% 75 0uag A R I Bk .
* 'namereplace' (WHEIEMRMEGHIRE) HA\N{. ..} B SUFPHIEHA LR FAF

newline Y5 flluniversal newlines B AWM A% (‘BALE T 3CARR ) . B WA None, "', "\n',
"N\r' Al "\r\n'., B T/ERE:

o MU BEBGE A, U12R newline Sy None, W fE @ AT, BAFHAIATATARA "\n ",
"\rtoEg \r\nt iR, XSEATHERIEN  \n ' FEIRIIFFIEZ AT, WARER T, NS
TATRE, EATE KRR 20 & AR B . MR B AR A AR, W AT
WETRPERAAL, I HATES RRRIR 45 AR T R 2

o R H B AR, W newline fj None, WIE ANFMEAM] ' \n' FFFERRHL N RGBT
fEfFos. linesep, UMM newline 2 '' B '\n', W AHITEE. WHE newline 2T HAth &
EE, B AR \n' FRPREEEI N 25 8 T FAF

U closefd 72 False 3 HEH T SCHRFFINAS X4, A2 S0 2N, RZE SCUFARST
PR TIRIRAS . WA H U4 W closefd W75k True  (ERIAME), TG A4 %,
AT DATE A 5 33 AT E FH Y opener SRAEF H & XIT R4 . RIGEEHSE (file, flags ) ViH opener

SR IR SR SCRRTT. opener AL ATFFI) SCIFHIATE (M os . oper as opener
Hif 54533 None FURRAHH ) .
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TR SO A 7T 2k R 8Y
TNHBIRBIE os . open () BB dir_fd WIEZ:, MG ER) H R rp RIARXTES AR TIT 301

>>> 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 () REITR I file object FERVHHT Fr AL . 240 open () PASCAEEA ("w', ', "wt T,
"rt ' ) FTIF SRR, B¥RElio. Text IOBase (JiRlli2i0. Text IOWrapper) —A135, 4
A 2 DA I T IR SCeRy, RIEIMS@ i0. BufferedIOBase W— 35, ARMES
B R BT, BRHRE Lo, BufferedReader; FEH A HFHlFIE I 3k Hil
T, BRI io.Bufferediriter, MF/EHEAT, B¥iRFEio.BufferedRandom, 4
SR gmnt, N<REEGR, Blio.RawIOBase —THKio. FileIO,

T 5 S B SO BERE, Bliirileinput, io (BB Topen()). os. os.path, tempfile
Mshutil,

Bl % —% 1t 1 open T SEL £1ile, mode, flags.,
mode 5 flags SR DATEIEUIATA A BLA i dhoslifie i .
3.3 iCTEAE:
o BT opener 2.
o W xR
o WEMEM IOError, MAEROSError W4 .
o MRS CAFE AN THE AR ("= ), BHERMAFileExistsError,

3.4 J A
o SCFPAEEE IRARK .

Deprecated since version 3.4, will be removed in version 3.9: 'U" &z,
3.5 M 5

o WERARGEVA I b, (B S ABARFRA A N, RSB ES =R G,
MA R % InterruptedError Fi (RETFER PEP 475),

o BT 'namereplace’' FHRACPEEET .

3.6 Hi B 5
o BASCEL T os. PathLike XTI HE .

e £ Windows I, $JHF—MEHE S0 X¥R Al i0. RawIOBase T2, MARZio.
FileIO,

ord (c)
X 7R BEAS Unicode 7478, 1R ALK E Unicode 1 5 34, FI40 ord ('a') iR [AIHE%L
97, ord('e") (BRIUfF) &Il 8364 o Xsdchr () SR,

pow (base, exp[, mod ])
R [1] base [ exp YH; QIS mod 174, IR base ) exp WREX} mod B4 (L pow (base, exp)
% mod ). MBEIER pow (base, exp) HMTRITIZHES: baser*exp.
SRR A BUERE . X TIRH BB ERCEE R, WPRRE R W H AR IE AT I 2 3L 8 il A 40 )
XFint BAER, S5RAA SEBESHHFNIE GRElEE), BRIEE _ASECHAE: EXF
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LT, A SECR R R 7 SO B V7 B 5. i, 10*x2 3%[H] 100, {H 10**-2 iR
M1 0.01,

X int BAEEL base Rl exp, Q1R 45 H mod , W) mod W5 NFEREALIT H. mod WA NZE . QISR 4 H
mod It H. exp R, W base WIFHIXT T mod ANv]HERR:  AEXFMERL T, K £xi& [H] pow (inv_base,
—exp, mod), HA inv_base kK base WEIER mod B4 .

TNHBPIBIT R 38 BB 97 BtA:

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

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

i%}iﬁ%ﬁ X int B8 =S HOEN pow BUERFH “ANSHCNE, RIR] AT EIEY

3.8 MU A R R TSR ZHI AR ESL

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

it objects FTENF file $5 78 B SCAGL , DA sep 43 BRIFFER ML end . sep, end, file FI flush ANSAFAE,
AT AR SE e A H

i JE R B ESEER W RS, MG EHIT T scr () —FE, HSWBARI, PA sep HAE
KB L end. sep Fl end RS NFLAFE; EATHATPAK None, X EWRE M ERIAME. WREA
5 H objects, Wprint () ¥HE A end.

file ZEL A& — D HA write (string) FIEMNE; WS HAFAESR A None, WIKFAf
Hsys.stdout. HTEITHHSHSW RN CARFRH, Hitbprint () AT 3k
RSO S . XX sexd 4, Wik file.write(...).

it R AW GATE T P E T file, (BN flush KEEFSHONEAL, SR HIRHT -

3.3 WU AE: SN T flush KEETBHL

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

& [1] property JE 14 .

foet EARBUBVENERIBREL. fet 2 M T BCEIE AR BREL. fdel Je T MR B IEEA R T H. doc
HIEHES RV S PR

— NI AR E M R TE x:

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

def getx(self):
return self._x

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

def delx (self):
del self._x

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

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

WERZ I, doc KR i% property JEVER) SCRFAFER o 15 W% property 545 DI feer 1 SCRFAFER (11
RIFE) o XA property () A Rdecorator KB E LR RAE B ERT DA 2 Hu 5 B

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

Q)
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(R L —5)

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

PAL @property FMigh X7 voltage () HEFAL—A-BA M AR 3@ M r getter”, I
- voltage 1) SRS X BN Get the current voltage.”

FHIEJEYEN S A getter, setter DA deleter 5k, BATTR AAEZIMZS KA B ZEFE B IEN
BIIAS, FH R AR 17 17) BRCEER BT BE Ui B PR XAl FH — 091 R R

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

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

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

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

%ﬁ1ﬁ@5%~¢@]?%ﬁ%mo FE R A AN B8 K5 IR AR AL A o) ) 24 B (FEAR 1)
o, )

AR [0 A FAL SR X G AR A S M AR S BT MY JE 1 £get, fset Fll £del.
3.5 il B A PSR MR G SO AT R IR T Y

class range (stop)

class range (start, stop[, step])
IR N KL, (Arange SEFR b2 — AU FSIREL, 2 WAkrange 35 % 575 K72 - list,
tuple, range WP SCRYTERH o

repr (object)
R E— R R AT RN A . X T2 RBORUL, R E e 220k M4 53 0
25N GG RS eval () BHIFA BT B MR MR, 7EHAD ]‘*(RTEE/TJT/I AL
"‘%ﬁEP E’J%f‘f% o HH AL N G R B 44 RS 0 AR G A PR AR A IS B . AT DA I
X __repr_ () JrEEREHIMLRECH T B S B ] N2 .

reversed (seq)
IR Bl —A [l fiterator . seq WhAE—NBA __reversed_ () FEMIN R B & SLFALIT I
W (AN 0 FIRMBECER SN __len__ () HEM _getitem () ).

round (number[, ndigits] )
IR [E] number &5 N B/ INEUS S ndigits SR BERIE . Q1SR ndigins 94 W ECH None , R [l Bz i A
[ENDEEY V8
XF R round () BINEIREL, [HoBE AR HIELR 10 E’Jﬁ' ndlglts PORIREEG AR5 WAE
BUVEEEAHAE, WIEEEEEL (L, round (0.5) il round ( ) ¥4 0 i round (1.5) K 2),

AEATTRE A PT A A R ndigits (IEEL . BEHRED). WHR ndtglts %}j‘Zé W& B A None TR [H (B35 A
B BB HES number (2B R

X F—fI&H Python X% number, round ¥ZEFE4 number.___round___

M XFSEEAT round () AT AW RER A ABUF: BN, round(2.675, 2) Ff4At 2. 67
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MAZWER) 2. 68, XAF RPN R X508 h T REEPEHINELER_FAASBE PATF A
Hokstth 3R . 1557 tut-fp-issues TR 25 H .

class set ([iterable])
REl = set MG, ATPAEEATA M iterable A TTR . set B—PNERE. HEFset
RS R - set, frozenset FHLFTF XA Y

HrHMEMMESENEW frozenset, 1ist, tuple flldict 25, PAMcollections fHk,

setattr (object, name, value)
W S getater () BMX N . HBECH—MWE. —ANEFRA—MERME. FAFRRHE—1
WA BESCE R EE. RS ERSG ZEE, REXNR AFXFEE. G, setattr (x,
'foobar', 123) ZT x.foobar = 123,

class slice (stop)

class slice (start, stop[, step])
Rl —AFIRH range (start, stop, step) FTFEERG|IHEMslice K5 . Hrr start Fil step Z5L
BRINH None. YJR XSG A NSRBI Y SEE (SCOLBOAE) 1) HEdEEN: start, stop Al
step. ENNEA LM EATIGE: AT NumPy DLUIAEE =49 R H . P xigd
DTEM Y R RT EVAR B E L. fllN: a[start:stop:step] B a[start:stop, il. ES
fitertools.islice () T R AR I —FPRACHRA

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

H 4 irerable F IR [0l —A~ B ) E HERF 51 3%
s 2 s, LR B T 2 MR E .

key T8 2 WA AN S B REL, AT M iterable B4~ TR FHEEUT T U B9 B (B0 key=str.
lower). BRIAME N None (EIEHKILE).

reverse N—/N/RME. WERBEHN True, WIEAFIFRITE G He S ) 0T LLRHATHET -
il functools.cmp_to_key () W ¥ZNW cmp BRBEEH N key FREL.

WERsorted () MR e R . AR—DMHEF B TR 2 20 HUBE S R 45 1 7T 3R B AR X U 55t
MHARE — XA T AT ZEHY (BIANSEHaR . H ey ) -

A KHEF S IR T ZEHE P HRE , 7S 15 sortinghowto .

@staticmethod
R AR ST -
BSHEASBIRRE —NSH BEH— NS TE, 6 EE
class C:
@staticmethod

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

@staticmethod XFETE IR A R E ) decorator - 4 2 7] function,
S ERE T AFEZE BT (Flan c. £ () Wal AFESER EdtAT (e () . £0)).

Python "1 Java 5 C ++ HES AR HiES R classmethod (), HATAIERS
FH 2] 3 PR U AR

BT B ifies—FE, WA MR E—HH staticmethod , FFXJHZERPATIHEAEAE. b
RSN SRS RS | BB FLI A Sk o shEE o SE Bl vk XX se o, 5 6
i

class C:
builtin_open = staticmethod (open)

T ZA RSIHEME R, 20 types .

class str (object=")
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class str (object=b", encoding=utf-8’, errors=strict’)
R[> st r JUASE) object o HRFHHEL., WlZSlstr() .
str @WEF T Hcass . BEZXTFARNFEEER AT LA - s,

sum (iterable, /, start=0)
M start FFUG E 22 1645 % iterable f TR AR 0] SIT{H . iterable W@ 80T, 1M start {E A 7
VERFAFER
X HE 28 ) ok Uk, FEAEsum () WMELFE AL PHEFA RN EE R WA .
join (sequence) . ZEPAY JRKGEXIE SE KN, S Bimath. fsum() . BPHE—FRY| ] %
X%, HEEMHitertools.chain(),

3.8 MU 8% start 12 0] ] KT BROLAORIEE -

super ( [type[, object—or—type] ] )
RSB SR, BRI A B IE4 type BB K . XX T7 0] e 2R gl B 2 4k
EITERA N .
object-or-type Wi & Jl T8 & method resolution order, R4 M type 2 JG TG -

2, ISR object-or-type f)__mro__ D -> B -> C -> A —> object I H. type BI{EH N
B, NMlsuper () &R C -> A —> object,

object-or-type {f__mro__ JEYWHI T getattr () Msuper () Pt R I BT R R . %
JEMERENASHY, R LATEAT TR AR 2 G 25 Ha) e 2L T AR R i AL

WAL A8, WRFEMERENZERBEN. WREADASH X%, W
isinstance (obj, type) WAUHEM. WRE -ASEH—12H, ] issubclass (type2,
type) MATCHEM (XEHTRIE).

super A TSI B . FEHA BRI IZREEH T, super W] HIRG| KM AL R A E E
AR, ATTACHE 5 e . IXRh A5 H AR AR TE 5 A super B IEARRAIML

A BLRAESN ST I h SR IMEZ AR . BI04 Python FIrfiify, eSO IF1E 7 Bk

DS AR AR 5 TR AATER . XS SRR BT RE, TEIXI A 2SI

[ 5V o SR BT i R IX A VETE R 00 B AR 254 (B A8 U7 st T

l;f Eﬁ?ﬁﬂ’\] WL PR 2P 3 1 SR R AR S, 3 PR A2 PT BE B S RIS AT I 2 BT AR RN AY ST
K)o

XFFPA LA B, SR B R R X R

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

BT AR, super () MATHTEIEER. —ATTRER N &R 1E s R %3
i 5

W Bsuper () BAE R BN S EEA R E SR — 4 kLAY, B4 super () .
__getitem__ (name)., EMFX S 2@dLMWEHCH __getattribute_ () H¥E, Xk

HLREART T R I 48 R 25, I HCFFIMEZ kK. XML, super () #Ef% super () [name]
TRAEAE o5 ) s AT A T R U R AR e
WEFER R, BRTENSHENIEAN, super () AR THETENTRER .. HASEER
IR 2 SEOT AT 5 . BASEOENGE T2 LNER, B g ms ZIE AL
2T DATE R MRS 22 2 9k L2, IR TR B3 v 17 24 1 S 49
XA KA super () RAMTEITPMEZRRGSE &, S5 ] super() 1945 F

class tuple ( [iterable] )
BRI RS, (Heuple Lk bR—MAWASRFHIZREL, S WA TA 555 K2 - list, wple,
range " SCRY LA .

class type (object)
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class type (name, bases, dict)
BAN—ASHL, IR object (ZRAL. RIEMEZE—A> type X%, HH HSobject. _class__ fifiik
[l X S AH ]

R isinstance () WERECREMM R, FEVEXHIE TR

BANZASHE, R E—AHHY type S5 . XTEATE FJE class AN —FshSER. name F4F
HEIRLHHE W N name J&YE; bases TTHYHIREIH HERC N bases  J&1E; T dict F
AL 2 R R U 4% 23 1) LB B B — A s dice JEE. BN, RTEm
SiER SR FE K cype X4

>>> class X:
a =1

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

FESA R
3.6 U SE: type M FRUBRER type. __new__, FEAFREMH—DSEITE A KRBT 5
MZEA,

vars ([object] )
R, K. LHIEETHERA_ dict_ JBEHRXNRM__dict_ JEk.
BRI BRI S AT dict_ @M (H, HEXMNEM__dict_ EHWRES
BWHRHEIEA (Fan, KM cypes. MappingProxyType KB IE HEHEHFH) .
NS, vars () AT Iocals (). iR, locals FHAUKTTEBGEIEM , X locals
L TR 4

zip ( *iterables)
BIE—ANRE Tk BN TTERX R P TR LR
R —ASeHByE R, P rs i NTHEE R BB ST AN ST ER RS i TR Y
Frg AT E R b i n— o R B, EREFRHEIEE R . Y AR R S50, &
PR —ARITTAER L. AN SEE, BERHRE DR MY T

def zip(*iterables):
# zip('ABCD', 'xy') —--> Ax By
sentinel = object ()
iterators = [iter(it) for it in iterables]
while iterators:
result = []
for it in iterators:
elem = next (it, sentinel)
if elem is sentinel:
return
result.append (elem)
yield tuple (result)

PR PRAIE AT RE AN S 3 M2 A B I Bk sR AR . A5 W] DA AT zip (* [iter (s) 1*n) XAERYME
MIEARGE— RN RIS K E I n 0. XKER RAF9EAL n ik, DA H o
AASE n WHHZERIRER . ENIERSCREUE R AR KR n 5.

AR DA AT IE AR R AR B VEEC AR, W zip () R A BEARA S8 s A BIRT . 4n
%%B%ﬁ?ﬁﬁg, Nk itertools. zip_longest ().

zip () 5 * mEATAEE G DRI — 51 3%

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

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

>>> zipped = zip(x, y)

>>> list (zipped)

(1, 4), (2, 5, (3, 6)]
>>> x2, y2 = zip(*zip(x, Vy))

Q)
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(R L —5)

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

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

#iE): Himportlib.import_module () A, Xi&—4 H# Python 4ife i AT E 21 %%
[g‘lﬁo

B2 import BRI AR . B AR GRS A builtins BIHIFIRIES builtins.
__import_ ) PAMEEL import {EAIMIE X, (H2 MEBUNEBGXFEA, FNEHSAS T (S0
PEP 302) i H H A5 L BFEAR B AR, AR SERI S, HF2 iR 28 B i 2
PRSI . AR A B E M impore_ () MNi%H importlib. import_module ().

ZHRE T name B, AR Reffi 25 € W) globals F1 locals Hefff e WZE AR R SCH B EEAA F

fromlist %5 1T BZ M name 5 7€ BIREHE T AR TR LR . ARSI 5 A A T HE locals
28, WAL globals ZHORHE import iEAE LR 3L

level 57 /2 X IB AN A . 0 (BRINED) BRE LHATHRXT A o level IR ZRANT
BEHUR M import_ () MHE, HERRIHRIZE GEES I PEP 328).

4 name Z B LAY package .module B, JlERFLRMERHZHME F— T ZHIHA
FR), W0 LA name Gy RE, (B2, M5 TARZEHY fromlist ZH06F, WIARFIR ] LA name iy 44
HBEER .

Bian, 4] import spam AYZEARF -5 LA ARG AF A ] 647 3 i

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

1EA] import spam.ham SR HPAT I :

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

EHERAEX R impore () AR THZBER, X2 import IHAIHEE BIFEE
PRRHIR G o

H—H, #E4) from spam.ham import eggs, sausage as saus HZ5H¥R

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

X, spam.ham Bik& it import () &[], BERARRREEM IR P HEBOFIRIES E
{(ROPRAIER

MRS N AR T AR (TR ), M import1ib. import_module ()

3.3 R HH 58 Negative values for level are no longer supported (which also changes the default value to 0).
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CHAPTER 3

I EH

AORNE BT NE AR, B2

False

bool KAMIR(E. %4 False WERIEEN IS5k SyntaxError.
bool KRAMHEAH. % True WMERIFEMIH 5Kk SyntaxError,

NoneType KRIAYME—{E. None L M TFmG/ A, 24 PIABIASHOR LB L BB . 47 None
IR R ARRMHF 25 K SyntaxError,

NotImplemented
TR YA N R [ A RRR A (B, _eq (). 1t (). _add __ (). _rsub__()
&) FORBAVERAER HADRRISLI A TAHRI H B, nT DA A e e R R iR (i,
_dimul __ (). __ rightnd__ () %) &, BHZHEENE.

fE: 24— dEH (Sogih) iR ] “NotImplemented“}, fRREZRIF 22T ) —Fh 282 (o HiAth
—SERVRIRAE, BURTIESAT) R AR T 220k 1] “Notlmplemented®, A RERSF
FIRGE L) . A ERIR MY “NotImplemented k-5 His T4 4 15 1 JE 503 1] 1] Python AUHS Y
“NotImplemented*“{f .

BIFEASHE T W,

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

Ellipsis

GRS SO L7 R IR B P SO AR R SR Y] R TR S O

__debug__

A2t Python #AT A -0 JEIUS S, WILH B AF(E. 7SI assert i),

WiE): AsfANone, False, True fl __ debug__ MM (RMAEN], MBS, #7l
% syntaxBrror ), FABATATAREANRE “EEM R

25
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3.1 HH site IBIRANMBPEE

site R (FERZUE A SA, BRARGI —s ar A7k Tl) FLH RIS N E a4 250 et
A AR shell (IRA T, HF HORMAERR P B

quit (code=None)

exit (code=None)
LFTEI TR, SITEIH—4H 8, Bl “Use quit() or Ctrl-D (i.e. EOF) to exit”, 41 f i xf 4
B, R R RSB | K Sy stemExit,

copyright
credits

FT BN AR50 52 23 3T BN B A3 1) A

license
MFTET TR, &FTHIH—4 78 “Type license() to see the full license text”, 245 I X420, K
DA T B R SE B AT IE SO (BRI R —BF ) o

26 Chapter 3. P&



cHAPTER 4

[FlzE Ry e

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

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

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

4.1 ZiE{EEN

;:Egﬂﬂ‘ ST AR T BB A , DAEAE 1€ B while VRN SRAFEURAEN T SO R AR R EEL
> ;i P

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

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

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

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

27
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4.2 F/RisH --- and, or, not

XLJE TR, IR TP HES:

B8 HZR: [Ef#
X Or y if x is false, then y, else x (D
x and vy | if x is false, then x, else y 2)
not x if x is false, then True, else False | (3)

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

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

4.3 LLBEH

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

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

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

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

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

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

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

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

B @ BRI N R A S B BT A RO B . R IE (RS TSR, A
PERIA —HERIED) SRR WS/ N SRS BT B P E SR G R AR T E AR
ik g BT SRR (SRR BRAZEL)  ARAT DAREH S B AR R AR E A S
flioE=R @

Python fully supports mixed arithmetic: when a binary arithmetic operator has operands of different numeric types,
the operand with the "narrower” type is widened to that of the other, where integer is narrower than floating point,
which is narrower than complex. A comparison between numbers of different types behaves as though the exact
values of those numbers were being compared.”

The constructors int (), float (),and complex () can be used to produce numbers of a specific type.

P87 KA (BB B AR (F XasFstdt, #5H: operator-summary) :

B8 ZR: Efg | =28
X +y x Fly A

X -y x il y 2

X *y x Al y iy aRERR

x/y x Al y BRI

x /]y x Al y BT AL (1)

X %y remainder of x / y 2)

-x x Uz

+X X \’E

abs (x) R SESSIEERNIN abs ()
int (x) FF x i R (3)6) | int ()
float (x) B x FEAOMTF R (4)(6) | float ()
complex (re, im) | —ANHIAEHE re HIEHE im 5. im BRIA K 0. | (6) complex ()
c.conjugate () B e y3Ln

divmod (x, vy) (x // v, x % vy) 2) divmod ()
pow (%, y) x 1Yy W %) pow ()

X ** oy x 1y K& %)

[Elfi

() BFRNBBIRIE . AR R, AR AA R int. BB ER R [ TG 55 1Y 7 1]
AL/ /280, (<1)/ /28 -1,1//(=2) R =11 (=1)//(-2) H 0.

() AT B WA 2 5T R abs () Felfhis ikl

(3) MIF B N S NS BAE C BT — R W& fmath. floor () fimath.
ceil () PREERFIM I E L,

(4) float 432 F4F 5 "nan” FIFHHT AT EEHTEE "+ 507" 197inf” 23 51 FR 50T (NaN) PSR TGS
(5) Python f pow (0, 0) A0 ** 0 E K 1, X@gFEE T M mME: .
(6) 2B F IME EIEERS 0 B 9 BUEATE801 Unicode F4F (HAT Nd FHAEJE RIS ) -

15 £ 5] http://www.unicode.org/Public/12.1.0/ucd/extracted/DerivedNumeric Type.txt & & B Nd 45H4E
JEPE AR S SRR 3R

i numbers.Real 58 (int flfloat) IREIETFHBHE:
ERgER, B (1, 21 5 11.0, 2.0 RHEN, SCAMFREED.

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

math.trunc(x) | x #BW¥ N Integral

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

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

A RELZHBFIZE RS Mmath flemath B,

4.4.1 ERABMIRMEE
E%@ﬁﬂﬁ%ﬁﬁ%ﬁlo WWRHALEF ISR, RS T T3 2 IS5 Ao — A S T

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

BEFHE I A ST HEFP i iz 555 3

ey} #R: [FIf#
x |y | xHly ALK 4)
x Ny | x M yHEA TR | 4
x &y | xHMyEAL 4)
X << n | x ‘¥ n i (H(2)
x > n | x & nfi (H(3)
~X x B U
(EIfigE -

(D HEBAERIRER, 2FEG Kk valueError,
(2) A left shift by n bits is equivalent to multiplication by pow (2, n).

(3) A right shift by » bits is equivalent to floor division by pow (2, n).

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

4.4.2 ERABIRIMIIFGE

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

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

>>> n = -37

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

>>> n.bit_length()
6

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

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

3.1 BUETA.

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

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

b'\x04\x00"'

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

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

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

>>> x = 1000

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

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

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

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

3.2 JHTMA.

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

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

16

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

4096

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

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

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

16711680

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

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

signed ZHAGH A5 ] MG AR FR AL
3.2 BB

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

3.8 BUBTIA.
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4.4.3 FREBBMIMINFGE

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

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

&5 k% valueError,

float.is_integer ()

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

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

>>> (3.2).is_integer()
False

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

R AR R AR

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

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

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

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

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

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

444 BERBNBREH

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

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

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

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

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

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

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

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

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

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

import sys, math

def

def

def

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

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

men

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

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

hash_value = -hash_value
if hash_value == -1:

hash_value = -2

return hash_value

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

if math.isnan (x) :

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

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

return hash_fraction(*x.as_integer_ratio())

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

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

M = 2**(sys.hash_info.width - 1)

hash_value = (hash_value & (M - 1)) - (hash_value & M)

if hash_value == -1:

QS
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(R L —5)

hash_value = -2
return hash_value

4.5 ERZFHE

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

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

BN BRRMEA SR, W X — Tk

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

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

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

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

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

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

451 HpigE3ERY

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

4.6 ISR --- 1ist, tuple, range

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

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

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

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

SR, PAART AR JCH: X 43 ik SR MR AL
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ey} ZFR: [FIf#
x in s W5 s PRYEIZET x RN True, BHNH False (D

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

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

min (s) s By F /NI

max (s) N E‘Jﬁ%jﬁlﬁ

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

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

>>> llgqﬂ ln "qusﬂ
True

(2) /T 0 By n (HSB4A1E 0 RAEH (CEN—15 s RSP WHEREF s PRI A 2%
DU EMSWERGI. X— & H 2% Python Zi A H T EEI NI H:

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

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

(r1r = 3

[31]

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

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

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

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

>>> lists

[031, [51, [7]1]

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

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

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

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

3)
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(6) PFEATAFH G R EMCTIINR . X WG 0 B PHE KA P9 A TR TP & 5T
FPA SRR Ts . REERAGLAMERIBATINIT 8, AR AU NI Rz —:

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

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

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

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

4.6.2 FEIIFFI%R

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

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

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

ey} ZR: If#
s[i] = x B s BO5E | DR A X

s[i:j] = ¢t B s i B j Y B T E A5 N2

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

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

MR RR s[1:7:k] BYILE

s .append (x B x e ol AR R (8T s[len(s) :len(s)] = [x])

s.clear () Mos PREBRIT A I (S5[6] T del s[:]) (5)

s.copy () Bl s B DL (T s 1)) (5)

s.extend(t) B(s += t | HiMARY Es EALEENT sllen(s):len(s)] = t)

s *= n B s BN ESR n YORX IS T8 3y (6)

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

s.pop ([1]) PENCEE (L E BRI, IR s hRSER (2)

s.remove (x) MEE s HEE—A> s 111 S F x WuiH . 3)

s.reverse () RS R R T B . 4)
(EIfig -

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

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

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

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

4.6.4 List (5%))

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

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

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

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

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

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

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

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

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

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

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

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

AN &5| K ValueError,
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4.6.5 jT4H

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

class tuple ( [itemble] )

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

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

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

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

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

72 HUTRT B CAL R G0 A 18 (R

4.6.6 range %5

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

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

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

K ValueError,

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

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

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

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

7,er,OverflowErroro

— 4 range XF4 1)

>>> list (range (10))

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

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

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

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

[0, 3, 6, 9]

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

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

Q)
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(R L —5)

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

[]

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

start

start TEZHH (ARZIE S AR IRUEN S 0)
stop

stop I HIMH
step

step TEZHI{H (WERIZTES AR EZHEN 1)

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

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

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

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

>>> 10 in r
True

>>> r.index (10)
5

>>> r[5]

10

>>> r[:5]

range (0, 10, 2)
>>> r[—-1]

18

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

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

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

* linspace recipe {7 T QR[S BL—NE IR SRAERRAS (19 1535 B0 T Y range XF4R .
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4.7 XAFH|ZE - str

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

C MR AREEHT KT 55

MBI REAEH B FE

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

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

FAFERA AT LA i ] s € - MR AR S B

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

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

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

class str (object=")

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

W encoding 8Y errors YR H,, str (object) 1k[H object._ str_ (), X4 object 1] “JEIE
S SO P TR R . AT TR R, SR AR . AL object 14T stz ()
FH:, Wser () Rl KRE repr (object) .

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

Fr—Abytes MEEAstr () MALH encoding B errors ZEUVERAETE T 56— MG oL, Rk [ HE
ERFRFRFER (557525 Python 1) b iy 4150 ) . il

>>> str(b'Zoot!")
"b’ZOOt! ™rn

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

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

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

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

str.capitalize ()

REEFAFR RS, HEDNPRS, HRN/NS.

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

str.casefold ()

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

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

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

str.center (width[, ﬁllchar] )
B KBl widdh (7R, AR E . B 2 1Y fillchar OEPEAZS R (B
ASCIL ZSH84F ) o WNAR width /NT45T Len (s) D3R 0] J 4% R (1 Il 4% o

str.count (sub[, start[, end] ] )
I sub 1 start, end) S50 PRI A IO UAL, TS start 5 end 2cgREER U1 F %
R

str.encode (encoding="utf-8”, errors="strict”)
IR 0] A ER i A T ER R RIS . BRIAGRAD Tut £-8" . T DALGHY errors SRACE AN [F] B
IR TR . errors FIBRIMEN 'strict', FRFLEEIRET| K UnicodeError, HAbR] I HI(E
5 '"ignore', 'replace’, 'xmlcharrefreplace', 'backslashreplace' DA MATA] H AthiE
itcodecs. register_error () WIHME, HSRERAIZ S % /N BEF A HmMIE,
W5 AT 2 7 /NTT

3.1 R AT R T SR S

str.endswith (suﬁ?x[, start[, end] ] )
RS SR suffix 250G True, FILEN False. suffic talih AR 548
F R TCE . ANSRAG RT3 I starr, B ITHE E LB T ARRGA . ANRAG P IRTH end , BHAE T T8 & (L E:
FE I

str.expandtabs (tabsize=8)
R FRFER I REIA, oI RS A8, BAREET 41057 B A28 E 1
T RAFSERE . 4 tabsize NFRFRA—ANHIRAL (BRIME 8 B E R Hil ZRAAEF 0, 8, 16 IR ZEHE) .
BIRIFFATER, MuIdI R DI E AT R P DFR . WERFRENHIERST (), s
LR PIHA DRSNS, HILFET TR (FRFESE RS ) g
FAPRATAE (\n) BUREARF (), BEXWEHIHF YR ER S AP 2 A miE
AL IR S HIAM—, AN EFAFERAT B & ] 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] ])
B FAFER sub {E s [start :end] YIR WHEREIME/INES| . FTESEL start 5 end 295 RN
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str

str.

str.

str.

str.

str.

PR ZFoRIE . QR sub RPHRE R -1,

ML £ind () JERNZATEIRT ERNE sub FIAHECCERGET . R sub 2150 TR, il
M in BfEAF:

>>> 'Py' in 'Python'
True

. format (*args, **kwargs)

PAT AP . TR B AR A7 5 AT AL S5 P A7 i T (L PAERR 5 () AR Er
s, AR DA S MBS EE RG], 8RBT S AR, BRI
Bl A FR R AN AR S B A X I S B A H

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

TES P X T A5 $ 95k TR KT DMER A ARFHR AP R 1A s U I i e R

HE: M4 H n 288 (i " {:n}'.format (1234)) KA ETFE (int, float, complex,
decimal.Decimal JH12) WM, iZ R E S ERE: Le_cTYPE X% ) LC_NUMERIC
XIKPA#EAY Llocaleconv () B decimal_point #ll thousands_sep FE, MR ETZIE ASCII
TR K E I 1 FAE, - H LC_NUMERIC XiE45 LC_CTYPE XA, XM ik
S5 AN 2R AR

3.7 WUEE: M n RAUEKAEUTFRT, %R EFE RS DL S IG M HbRF LC_CTYPE X Iaik
> LC_NUMERIC [Xig,

format_map (mapping)
KT str.format (**mapping), AN[EZATET mapping 29 BB A2 & §l 2 —
Adict, @EEMH A ER—ABF/2 24 mapping A dict {)F- R F L :

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

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

3.2 OB

index (sub[, start[, end] ] )
KT rind (), BIERAR|FEI 25|k ValueError,

isalnum/()

Return True if all characters in the string are alphanumeric and there is at least one character, False
otherwise. A character c is alphanumeric if one of the following returns True: c.isalpha(), c.
isdecimal (), c.isdigit (),or c.isnumeric().

isalpha ()

Return True if all characters in the string are alphabetic and there is at least one character, False otherwise.
Alphabetic characters are those characters defined in the Unicode character database as “Letter”, i.e., those
with general category property being one of "Lm”, ”Lt”, "Lu”, ”LI”, or "Lo”. Note that this is different from
the ”Alphabetic” property defined in the Unicode Standard.

isascii ()

Return True if the string is empty or all characters in the string are ASCII, False otherwise. ASCII char-
acters have code points in the range U+0000-U+007F.

3.7 BB
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str.

str.

str.

str

str.

str

str.

str.

str.

str.

isdecimal ()

Return True if all characters in the string are decimal characters and there is at least one character, False
otherwise. Decimal characters are those that can be used to form numbers in base 10, e.g. U+0660, ARABIC-
INDIC DIGIT ZERO. Formally a decimal character is a character in the Unicode General Category "Nd”.
isdigit ()

Return True if all characters in the string are digits and there is at least one character, False otherwise.
Digits include decimal characters and digits that need special handling, such as the compatibility superscript
digits. This covers digits which cannot be used to form numbers in base 10, like the Kharosthi numbers.
Formally, a digit is a character that has the property value Numeric_Type=Digit or Numeric_Type=Decimal.

isidentifier ()
Return True if the string is a valid identifier according to the language definition, section identifiers.

M keyword. iskeyword () SRR FLIEE s B NRBARRAF, FlUl def l class.,
INE

>>> from keyword import iskeyword

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

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

.islower ()

Return True if all cased characters® in the string are lowercase and there is at least one cased character,
False otherwise.

isnumeric ()

Return True if all characters in the string are numeric characters, and there is at least one character, False
otherwise. Numeric characters include digit characters, and all characters that have the Unicode numeric value
property, e.g. U+2155, VULGAR FRACTION ONE FIFTH. Formally, numeric characters are those with the
property value Numeric_Type=Digit, Numeric_Type=Decimal or Numeric_Type=Numeric.

.isprintable ()

Return True if all characters in the string are printable or the string is empty, False otherwise. Nonprintable
characters are those characters defined in the Unicode character database as "Other” or ”Separator”, excepting
the ASCII space (0x20) which is considered printable. (Note that printable characters in this context are those
which should not be escaped when repr () is invoked on a string. It has no bearing on the handling of strings
written to sys. stdout or sys.stderr.)

isspace ()
Return True if there are only whitespace characters in the string and there is at least one character, False
otherwise.

G FAETETE Unicode FAFRIRE (B W, unicodedata) H1 3%k zs ("Separator, space”) B
Jir @2 ws, B 5K S #Y A

istitle()

Return True if the string is a titlecased string and there is at least one character, for example uppercase
characters may only follow uncased characters and lowercase characters only cased ones. Return False
otherwise.

isupper ()
Return True if all cased characters* in the string are uppercase and there is at least one cased character,
False otherwise.

join (iterable)
R [H]—A~H iterable H ) AT ER BRI A A7 o IR iterable W AFAEATA AEFAFER(E LG by tes
KM L5 K TypeError, Y8R ENTFIFERRAE R ICR Z 0555

4 R RN TR B T TR — 2 S &M A7 Lu” (Letter, uppercase), "L1” (Letter, lowercase) B "Lt” (Letter, titlecase) 22 — 544
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str.

str.

str.

ljust (width[,ﬁllchar])
SEIB Ky width 15 RF R, SRR EEIL R SR AR I fllchar BUFE 25 R (BRG]
ASCIL Z5A84F) o MR width /N2 Len (s) WLR[EFE R RIAS.

lower ()

R E PR RIS, HrA Ko KNG o /NG .

I N FEEIOIA 2 1L Unicode FRIER) 313 45,

1strip( [chars] )

R R AR RIA, B E S FF. chars ZE0CRHTE @ ER G FAN T . WA W5
4 None, W chars ZEERINFERTHEAT . Sobr L chars Z2H01 A48 € A EI; TSRS EUE
T H A

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

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

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

str.

str

str

str.

str.

str.

str.

str.

ST EREl = ftstr. translate () (M BFART IR

WRAA—NSH, WELAUE—AFF Unicode A5 (BED) BFRF (KEEN 1 RYFAFER) B
413 Unicode ()75 (ERKER) FAFHE None 7M. FAFHERF SR NSO F 5 .

WARAHANSE, WENSAUE KBS TS, HF HAEGR T, x PRt
SE] y FARFEA B R WRAFE =S, O — D FRrE, iSRRG R gt
513 None.,

partition (sep)

TE sep B MBLIALE TR 7458, R —AN 3 o, HP &0 WA i AR,
AR BRAFZ S WO o QSR BT AR 4R 3], WLREE 3 Jo2H A & EAF A B DA RIS 25 FAF R

.replace (old, new[, count] )

R FAFER I EIAS, A B T AT R old FARFHIEN new. WIREGH T LS EL count,
WU BT count YCH B

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

AR [P sub TEFAFH ABERBI R (Bcf) Rl IXFE sub ¥ 7E s [startzend] 24
Ho MIESHL start 5 end SYIFEN VIR FoRE . WERARIE R[] -1,

rindex (sub[, start[, end] ])
KT rfind (), (HAEFTRER sub FRFI L5 % Va luerrror.

rjust (width[,ﬁllchar])
SISy widih B RFER SRS 5. MR fillchar HUFEZERE GG
ASCIL Z5A484F) o AR width /N5 Len (s) IR [A] 5 4 B I B AR o

rpartition (sep)

1E sep frfe—UCH BU AL EIR > FAFER R[04 3 Jodl, HAP & a2 gyt . aRar4
%%u&ﬁ\ﬁ%ﬁZEE@?‘ﬂ%o ARSI BRAFARARE], DRI 3 TCLH v & W AN 25 A0 H A S A e
AL,

rsplit (sep=None, maxsplit=-1)

A A A R AR S 3, (T sep VER PR AT . RS T maxsplit, Wi ik
1 maxsplit A4, M B 2 G QR sep KA EBCH None, (L2 FHFAFERERLBAE N 73
o BT MGG, rsplit () BHABFT HEECT F Xk split ().

rstrip ( [chars] )

RE R PR EIA, BERHPR BT . chars BB E BB T TR IRA M
M None, W chars ZEBINERZAEAT SLFr b chars ZHOF AR E BAEH: MTRAHHRSHIE
WA G
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>>> ! spacious '.rstrip()
! spacious'

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

str.split (sep=None, maxsplit=-1)
AR [l g P AT A R AR SR B sep AR BRFAFE o WSREG T maxsplit, W20t
1 maxsplit A5y (HIL, FEHE A maxsplit+l DILEK). U maxsplit RIGESH -1, W
ANBREIR - RE (TR FTRERIHR4)) -

WRE BT sep, WIS RIFAN S GE RPN 0 b2 2458 iln 11, ,2'.
split (', ") KR ("1, ', '2']). sep BT HEH Z N FEAFA L (B0 1 1<>2<>3"
split ('<>") R[] [T1v, r2', '3']). @AFEENDREAR S PSRN [,

Fn

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

['1', '2|, '3'}

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

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

['1" '2" 'l, l3|, 'V]

WA sep RIEE BN None, W& 7 —FfR ik B 248 2PN A AT, JLER
PRSI LBOR B FATE, AR TR U S p R e S G . L, (1 None fpas
FAFER B & SRS R AT IR ] (]

g

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

[11|’ ' 3!}
>>> ! 1 2 3 '.split ()
[lll, '2!, '3':|

str.splitlines ( [keepends] )
R ]l AR AT RSN R, FEATI A B R . SRIIET ARSI, RIS T
keepends H JEAH.

WOTER 2 AN ST A TR o3 o il Aridi ftiguniversal newlines i)—A~H4E .

R i

\n 1T
\r [HES
\r\n [F] 2 + 17

\v B \x0b | f1HF5
\f B \x0c | #EH

\xlc A BRAT

\x1d HBRAT

\xle TCSR BT

\x85 47 (C1 #=4ilfH)
\u2028 T bR AT

\u2029 B bR AT

3.2 JRE AR \v Al \ £ BRI RT3
Bn
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>>> 'ab c\n\nde fg\rkl\r\n'.splitlines()

['ab ¢', "', 'de fg', 'kl']

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

AT split (), BN TR FLFER sep B, X TP ERFR RS8R, AR

>>> "" _splitlines{()

[]

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

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

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

['"1

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

str.startswith(pmﬁstMﬂ[Amd]])

W FAFER AR E Y prefix THIRMLR ] True, R[] False. prefic thal DA i 2 A ATH]
%‘cf@ﬁiéﬁfnéﬂo WA TR start, KFMFTHEE CLETTIAAE AL . WA W IIH end , KREAEHTHEE L
BT

str.strip(h%am])

R FEEFFR RIS, BEREP R SRR BT chars ZECHTGE B BRFIFNFIFEH . WHE
BNk None, W chars ZHUERINE IR ZEHEATF . SLP5 L chars ZHOT AR € AR BG4 T2
SMBSEEN G df

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

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

AMURTHT SRS chars ZHAERE N FAFER PREER . Ik FAF IR BR-A B 2] RS T
chars T8 E FAFHRM TATIHE L . SRR ERAE B RS e A . (ol

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

str.swapcase ()

R PR RIS, HA KRG PRI /NG , ICZ IR - TR s - swapcase () . swapcase ()
== s HFA—ENEHE-

str.title()

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

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

LA — PRI S TEE TR E L, KRS TR AN Hr] . %0 AR 2505 DL R
AR BEREWEREHE S A RIS a0y i 5, XS BOR R R 45 R

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

T A I Rk SR AR AT XS R AL B
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>>> 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 (fable)
IR ] R ER R A, o R A A S E W R R AT . B R0 2 — A i
__getitem__ () REMEGHAEMXIZ, HH ~mapping sequence, 4 DL Unicode % {7 75
(BB MRBIN, A 4 v UL AR —Fp4edE . 3R [A] Unicode 75 8P ER , REFEAFILST
N AEEAFAF; RE None, FFrfPMEERTFATH P MER: 85| % LookupError 5pH, 7
FFWLIRR I H 5
RATPAEfl st r. maketrans () BT ARG FAF RN FAFBGS R 8 — AL i i 2% o
TS codecs BIPAT iR Hl FAFILG i B R 5 7 =K

str.upper ()
REFEFAFR A RA, HA i KOO NGHFA W RS . TR s ME R KA KN
B A B R 55 R AFRY Unicode 28 RIS 2 ”Lu” (Letter, uppercase) 1fij /2 Lt” (Letter, titlecase) N
s.upper () .isupper () HR[HEHN False,

it %30 K S BYE R85 2 I Unicode ARfERF) 3.13 75,

str.z£fill (width)
R JRFAFER AR A, FEA AT ASCI ' 0" Hh i HAK BEAR S width, TESAUEETZR (' +'/' ") Y
AL SORAE IE AT S 2 BRI AEEZ Bl . Q1SR width /NT48F len (s) MR 0] J5 245 H ) H
NS

Biltn

>>> "42" z£fill (5)
'00042°

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

4.7.2 printf RBHFFFERHENAL

M) B AR LR B Z AR S, TR B 2 AR (BN TCIE IR # Eon T 4RI
d) . R R R ETE, str. format () BB T T B AT REGIXRER AN R . X
YR R I AR A A SR I TR R R AR AT AT

TP AT —FVERR A B B S (U B AT . XM AT R 4 XA G EEHAT .
T format % values (H:H1 format J—AFRFH), FE format H[F) & FARFRCA TR A E N2
A values 5 H o HACRBMITAE CiEFHMHMH sprintf ().

TSR format BR—ABMBE, W) values 7] PAK— D AETCAHXT S S BTG, values W B2 —A
EIBCG R A A E AR TUBOM [ A, s R — A T g (Bl

LR AT ST S AP R DL LR, FLAA TR B (T
Lovst A, TR R
2. W (RTEE), NG S04 SUALR (FI1 (somename)).
3. RGBSR (W), T AR T 2
S i Ak — AN ICAL, IR AARR SRS B eAl, A0 2 s Ak T4l
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4. FyNFEIIE (AIEE) . WERISER " * (B), MISEPRIERES M values SRR R —ICR IR, %
AR X G0 g i/ N7 B SE E AN TR R BE 2 SR TE 3R

SRR (WTik), DATE ' . (R09) ZIE IR MR Na . RAEE '+ (B9), WSERkE S
M values TCALRF—ITCHR AL, BRI RN REE 2 IS TR .

6. KB (k).
7. BT,

BHENSEON AT (BOLMBRESZER) AR RS o2 AL 3 I PG 5 i WS 6, X
'SP AT IR T R SR A R BCEAR AR (. i :

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

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

Flag | X

Y| EMEBCRE T BB (B IR 30) .

0" | FARRA B R TR

"= | B AT SR (WREIRA 0 B, MISESGE).

v | R AR AR R IR (ST ) B S

O RSSO B ) RRER TR RIS, (SR S8 R .

AIDAZE R BB HAT (h, 1B L), (RSB0, A% Python SRULEATILEL - FTA $1d ST sd.
e -

® | &YX
¥ fig
'd! FRS - IEHEERL

i BIFS I HEEL

'o! BI5GB (1)
"u' AEHPRA - T Td (6)
'x! HAS % (Ng). (2)
X! HRS AR (K5). 2)
e! s (UhS). 3)
'E’ Fafe st (K5). 3)
£ 77 IR 3)
'F! 77 IR 3)
'g' iﬁﬂ‘%iﬁ WRIEBUNT -4 SR/ N TR BNl NG Bk 28, 75 0 0B i | @)

I\ o
G iﬁﬁ‘%ﬁ WRFEBUNT -4 SR/ NTRG N RSBk 2, 5 W -0k | @)
I\ o

'c! AT (BB AN PR I TR ) o

'r' FrrE (i repr () AT Python X4 ). (5)
's' TR (st r () BT Python Xf42 )., 5
'a Frr (ffiflascii () ¥E4fTfa] Python X{42)., (5)
X REERBRL, SRR —1 %" T4

[

(1) BB SRS — R Z i AR /N ER BT RIS (' 00 '),
2) WBEREASTEE —DEI A 1 0x B ' 0x" HIgh (MR TREH "< B X' #3).
Q) WEAUEAE R ATELGT R T A NIUR, RIMEHS - 3eA 80 .

48 Chapter 4. [Fli@#fE



The Python Library Reference, (I 3.8.3

INES R B SR s, BRIAK 6.
4) BB D RAEL R PO A/ N, RES M EAWHEABE I TR .
JINES R A R B R RS e, BRIAK 6.
(5) QAR N, R N AR
(6) i, PEP 237,
H1F Python F4FHR BT, % R4 1\ 0" M FAFR AL .
3.1 MRS A XHE R 1e50 1) % £ AR XA g Fih.

4.8 ik FIFF|HRE --- bytes, bytearray, memoryview

BAE IR BRI DN B 2 bytes Mlbytearray. BEflfimemoryview JRIESTRE, MG
G XSOV ) A — BERIXT G TENAE, AT Z QR RAREIA .

array BIRSCR S ROMAF R EEA KRR AL, N 32 (7R KON TEEETS54 XURS T mifHL-

4.8.1 bytes &
bytes X[ 5 & H AN F AT R AR AT 28781 ot T2 8RR BCER BT ASCIT AT, A1 bytes
MG T — LT EAL I ASCI A HHR v ], I HAEVF 2R B S AP R G R B i 7 v

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

FOE, 205 bytes TS 57 B FIERRENA, FUREINT—4 b %
C b FEAREAT KT 3E .
 WHIB b FRAEHA OB FE
C SHFM b ZEEIE b ZERF

bytes 7 H R ALiF ASCIL AT (TLiR P PRI i R ) o AEDEE Y 127 i Ut H(E A A8
FHARRE e SO AT I bytes S THI{EL .

BRFFFER I, bytes FIER A AM « RIZOREEAIEE P I AL, 7521 strings T f#A
KA bytes FIETZARITERT, WAREN SRR 751

R bytes FIH{H AN R 25T ASCILSCARRY, {H bytes XM RAYAT NS Fr B BUR A AT AL Ay
A, PR RRAER R MR B 0 <= x < 256 RS R MLRHIFF5] % valueError), iX
PRERBRA BT AR LA 3152, BRI 2 —dE il (R el 5 BT ASCIL Ay e R, m LA A
LT ) SCAS BRI TA T RAE , R DO TR BRIk DLl At (8 H ek 3C
AL PRETERY T A ASCIL i — E i Bt A A - S B ) o

B TEMEIEE, bytes XTER AT DA it HoAh LRy 20k 0 -
o FEE KR AZEI TN bytes X4 bytes (10)
o AT R R AT IR R4 bytes (range (20))
o SR e X MU I B 1 3k Bl bytes (obj)
7 Z bytes WERH.

H T AT 7S BE SR RS B 6T . — AN 27T, PGS SRRSO iR — 8k Eche i i As = A
M, bytes ZHBAT M ARSI B E 0 BRI 2 3k
classmethod fromhex (siring)
Wbytes BRI EIR I —MRISLE E TFAFER Y bytes X4 . FAFHR M RN S+
NHERIES A G, o) ASCIT 28 AT S 1 20

>>> bytes.fromhex ('2Ef0 F1f2 ")
b' A\xfO\xf1\xf2"
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3.7 WU SE: bytes. fromhex () BAERBMFTA ASCIL 25 AFFITA R R ZARAT o
FFAE— SIS R, 0T DAKF bytes XG4t st b7 i -+ 7 b il 3m

hex ( [sep[, bytes _per_sep] ] )
R —AFAFERXTR, ARG SO A FATRPAS BRI

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

R B A NI B AT R S B2, AR0] DASE R BN TAF D BRFF VN sep RS0 5 T Hi i
H1o BOASHERF AT L] 55 " ANATEE) bytes_per_sep RS FillRIEE . IEfHS MATIFIATT
FORRATIALE, ENE AT R

>>> value = b'\x£f0\x£f1\x£2'
>>> value.hex ('-")

TFO-f1-f2"

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

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

'55554444 4c524c52 4142!

3.5 HUHTIA.
38 MU S#: bytes. hex () IFELIF LR sep F bytes_per_sep &2 ATE 75 #E il th (275
Z [A]4E A5 B4 o
H T bytes X142 52 B REE BN 551 (RUFICdl), BRI+ —> bytes Xf % b, b[0] FFh—AH%L, T
b[0:1] ¥R 11 bytes X5, (X5 XARTPRRAR, R MY A= 4EEE 2 — K E
TR ) .
bytes Xf G i) n i FIHERS R (o' ... ), A EEFARE R bytes ([46, 46, 46]) XFEAUME
KEEH . REJETTPABEH 1ist (b) FF bytes XF 5454k —A b B EH B 513

fiE): £H4F Python 2.x I P IH]: 7E Python 2.x R, Fuif 8 LFAFH (2.x R AL iR HESL N E —
PERIEHREAAYRSE) 5 Unicode “FAFERIEATA AR, X028 TS Bl) F AR RS @Mk, AR
1%, Python sz ) H 5 HF 8 fi SCAIN Unicode SUASZ JE K AP AX —F 5L, 7 Python 3.x Hr, X Huffasfe

HO PO —8 A —dE I K5 Unicode SUAR[AI K SE 40 A A IES T, bytes 57 AF X G2 1 HLA &5
RAF BRI

4.8.2 bytearray Y5

bytearray WHREbytes SERIA]EAEXT N Y]

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

bytearray X[ R¥&H L @I FEHEE, EA
o QE—A2SM: bytearray ()
o Al K ERMASEIHE R A bytearray (10)
o it B BN T IE AN S bytearray (range (20))
o SHERTZE R XM T B B B bytearray (b'HL!")

Hi T bytearray X G52 A28 f1], %N 14 T bytes 4o bytearray 345 W iR ) bytes Fll bytearray A
BRVEZ A, ISR T & FAHEAE,

HES Wbytearray WEIH.

55 T VAN i @ 2 1 D ) A s W . 2 VAN o 1 4 1 B W5 - & LSRG E A e WY DV
M, bytearray ZE 1 H A A RS =X O B BRI

5
e A ] P 3 e ) e
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classmethod fromhex (siring)
bytearray I FER Pl — MR E FAFEE Y bytearray X5 . FAFER U RN G T
WA N BERIECRS A 8, by ASCI 25 A 20

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

3.7 W5 bytearray. fromhex () BHERZMEFTA ASCIL 25 AFF A IR ZA%AT -
AFFE— A BRI RR A, T DAY bytearray S RGN I Y+ 7N il 2R o

hex ( [sep[, bytes _per_sep] ])
R[] AN FAFERXT G, AR L PR TR AR

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

3.5 BUBTIA.

3.8 W ¥ &#%: Similar to bytes.hex (), bytearray.hex () now supports optional sep and
bytes_per_sep parameters to insert separators between bytes in the hex output.

1T bytearray X5 /2 BB )75 (ERITHIE) , BT —4 bytearray X4 b, b[0] ¥ H—4
HBH, M bL0:1] ¥ A—KERN 1) bytearray X142, (X5 CARTFRFHRAME, R IRYH B4 /04
A — NN T IFERFHR) .

bytearray X} 4[] 3 /R fff A bytes X} 5 FHI{H 4% X (oytearray (b'...")), KK 'E @& # 2 IL
bytearray ([46, 46, 46]) XFEMAEEIH. REZATAMH 1ist (b) Ff bytearray X 5 4% 4
SR RSO B 91 2

4.8.3 bytes #0 bytearray 1#4E

bytes Al bytearray X ARS8 A Frol A EAIAUERE SR SERAYRAIERL, tLRE ST bytes-like object
PEATEARAE. R RIGTE, BT AR A iR G A & S8R (B2, HBAIEGRAR
[ (L2 20 ] R TR VR Y o

ffi(E): bytes Fl bytearray X GRM HEANEZ FAFEAEAHSEL, SR TAFEB I IEANEZ bytes WA A2H
HEBH—HE. I, ARDAE I DA Sk

a = "abc"

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

a = b"abc"

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

4528 bytes FI bytearray {1 {EE (i At A ASCIL Y —HERIRE 20, PRIIAEAL PRAT 28— R BRI v B 24 a6
o X SERR S AE R SO U

H(E): (A 23T ASCH FHRVE A AR BEA DAKET ASCIL A% A A 0k i 550 v fi & S S8 3R

bytes HI bytearray Xt 5 1T 51 7594 AT A FL 2 b & .

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

R[5 3 sub FE [start, end] J5 N AEE S B AR EL. ATiESHL start 5 end SPREERY R
BB RN T 7] DL AT R bytes-like object B2 0 & 255 5 il N REEL .
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3.3 fE A W2 0 & 255 JEH I EEUE N TS

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

bytearray.decode (encoding="utf-8”, errors="strict”)
IR o] 45 5E bytes RS ORIV FATH . BRIAGRAD N "ut £-8" . W DAL H errors S EAN [A] 1Y) 4 1%
QBRI o errors (EIAE N " strict', FIRGMMERAT| K UnicodeError. HABT HE N
'ignore', 'replace' PARARMHAIE S codecs. register _error () WG, HEH 44
IRATE Ty 5 N . AR I mISIR, SRS N,

H#E): B encoding ZHAE Y st r SRV HIEFRIS R bytes-like object , FTLA BRI BT bytes By, bytearray
PO

3.1 AT R TSR S

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

bytearray.endswith (suﬁix[, start[, end] ] )
TSR RS AR SE 1) suffix S5 IRE] True, HIRE] False. suffix BWATPASH 2 MiEE K
1) E?}}zj’@ﬁ}ilﬂ@ géﬂo WA AR stare, K5 NPT AL ST Wk A . QR PTEI end, REAEFTHE
VAR et/

B R 58 0] VAR AT Ebytes-like object .

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

bytearray.find (sub[, start[, end] ] )
R [T R sub FERE PR B B/ VR T, sub 5 TUI s [start tend] ZW. IS start
5 end SHERRTERYI T FoRE . AR sub RgAR N MR M -1,

TR TSR] LARAT B bytes-like object B 0 3 255 i il N A B4

filE: find () RN AAEIRTE BERITE sub AT BN . AL sub AR TH, W in
PRAERT:

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

3.3 fE A W2 0 & 255 JEH R E N TR

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

FUF rind (), (HHEKAE FFYINEE| L VvalueError,
BB RN T 5] DR AT R bytes-like object B2 0 & 255 3 Fl N REEL .
3.3 AR W7 0 2 255 Ju R NIRRT

bytes. join (iterable)

bytearray.join (iterable)
5] —AHy iterable i) —HEHIRCE ¥ I BEHEE N T bytes BX bytearray Xf 4. QI iterable AFAEAT:
ffdEF 9 2T 2 AR st r MG MEM L5 K TypeError. $EHEZ TR bytes B bytearray % 5
(R NSRRI T ER Z R4 53

static bytes.maketrans (from, to)

static bytearray.maketrans (from, t0)
WS R El— A i Thytes. translate () BFEATIRER, ERHE from H R REASFAFBLT
R to FAHFINLE FIFAEs from 5 to R Z T 0 ot 2 HF HAA MK .

3.1 BCHTIA.

bytes.partition (sep)
bytearray.partition (sep)
1E sep HIR BIIALEYF 751, B E—A 3 o], HAP &R a5 o H
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bytearray FIA, DABCAMREFEZ IRIIHRA o ARAMHEAFAE] , DU IIAG 3 TELL 0 55 5 A S
231 bytes B bytearray X4 .

BRI 7 BT ] LA AT R bytes-like object

bytes.replace (old, new[, count])

bytearray.replace (old, new[, count])
R EFAN R EIA, A BB 758 old SR R new. WIS H T AIHESEL count, T
A HT count IR P .

BRI T8 JHEAR 75 W] LA AT R bytes-like object .

filE): BRI bytearray A H JE EHIEAE— B SRR, RIS BT .

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

bytearray.rfind (sub[, start[, end] ])
AR5 T R sub A FPA MR I Ik (Fecfi) 2851, 1XkE sub FfAL 9 7E s [startrend] 24, 7]
R start 5 end XYIFEN VI FoRE . WRRIENNR[] -1,

FARRI 75 ] ARAT B bytes-like object B3 0 % 255 FEHINHYEEL.
3.3 MRS W2 0 & 255 JEH R E N TS

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

KT rrind (), HETFY] sub KIELE|N 25|k valueError,
BRI T T AW LARAE B bytes-like object B2 0 % 255 i B PR EEEL
3.3 UE A sz 0 & 255 J N B EEE B TR .

bytes.rpartition (sep)

bytearray.rpartition (sep)
1 sep feJa— IR MBI BER 750, R Iml—A~ 3 Jedl, P& 0 ar 2 miiiha, Ry
s bytearray @A, DARIFRRATZ G QAR BRATAR RS, R WA 3 SCH PSS
bytes I, bytearray Xf 5 DA K 5T S Y R4S o

TR BT ] LARAL R bytes-like object .

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

bytearray.startswith (preﬁx[, start[, end] ] )
R HE R AR E B prefix TFSRMIR W] True, HNRE] False. prefic Al DA 2R
BT IR TCE o ANRAT TR start, KF FIT I E RLELTF ARG AL . WPRAT W IEI end , KEAEFIT G
SE AT 11 HU
TR R HT 0] VAR AT E bytes-like object .

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

iz [m]Ji bytes = bytearray X REIAS, BRI A FTA LR LS AL delete H1 HHBLI bytes, H.Ax bytes f
I 45 TE VAR T, RFHR AR 256 [ bytes X542

PR DA by tes . maketrans () ik RANEEHE .
X TANT R AT, 5 table Z%(% A None:

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

3.6 MU 5 BUAESCRFRT delete V520 KA T ZHL

AR bytes il bytearray X G277 ¥R M ERIAAT O 2 B0 B e ASCIL iy — b filA% X, (it Add 41
ZE?CT}WZ‘EHIH% TARR R . WAV N BrA Y bytearray J5 AR 1w IFHLRAATERAE, T2 &7
ABHIXTR

bytes.center (width[,ﬁllbyte] )
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bytearray.center (width[, ﬁllbyte] )
R XTI EIA, FER BN width PN RE, S8 20 fillbyte SEFEWINZE AL (BRIAGE
ASCII Z5¥84%) . St Fbytes X5, W widh /INF2TF Len (s) 3R A5 T4 R4

ffilE):  BEJ7RRY bytearray HUA S 3R [T Af:

ERREE—NINE, BMERA AL ATSE .

bytes.ljust (width[,ﬁllbyte])

bytearray.ljust (width[, ﬁllbyte])
SN JEXT G R AS, FERBER width WP A hEEZexs 55 . (4858 1Y) fillbyte ST 2307 (ERINE 1
ASCH ZA8F) o« X T hytes MR, QR width /NFAFT Len (s) MR BIE T EIAS .

i) BIr ¥ bytearray AR H 3 IR

EREETE NS, RMEBCA BT

bytes.lstrip ( [chars] )

bytearray.lstrip( [chars] )
REEFPF R EIA, B8 EMEI ST . chars ZHChTE € BB EHEA N SR FH——
XA IR RS 2 T ASCIL 7 4F . WRE NG None, W chars ZEEAF [k ASCI
ZDHEfT. chars ZEF ARG E RIS MR SBRSEUEN A 44

>>> b' spacious ".1lstrip()
b'spacious

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

BRI 0 3 7 5 W] DU AT B bytes-like object

ffilE:  BEJ7¥RRY bytearray HUA S 3R [T Af:

EREE—NINER, BERA AL

bytes.rjust (widh, fillbyte |)

bytearray.rjust (width[, ﬁllbyte])
REFEXT R RIA, FER BN width {75 &G 7. fEREE R fillbyte 582360 (BRINGEH
ASCII Z3H84F) o X Tbytes MG, QR width /NF4T Len (s) MERIEEFH M EIA .

i) BLI7 I bytearray iRAS H 3 AR

BRI, AMEBCA AL .

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

bytearray.rsplit (sep=None, maxsplit=-1)
K¢ W e AR R AL 581, R sep (70 BRAT . AIRE I T maxsplit, Wik bty
maxsplit WAFRI;, M b A TFhG. QISR sep RAGE BN None, AEAT R 407 ASCIL 25 AT T F 4R
SHANER RS BT NAILIFIGTR I, rsplit () WHMATHEREMIT T SO split ().

bytes.rstrip( [chars] )

bytearray.rstrip( [chars] )
REEFPAEIA, BRRiEEMAR BT . chars ZHUChTEE BB MBI EHEA N IR P HI—
XA Z PRI VA B H 2 T ASCIL 7 4F . WRE NG None, W chars ZEBAF [k ASCI
ZEfFe chars ZHOFAEIRE A G TRASBHRSEEN I 44

>>> b' spacious ".rstrip()

b’ spacious'

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

LR IRA (75 AT AR AL R byres-like object .
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fiE): M7 AR bytearray BUAS S JEHUEAE—— B SR E RIS, RIEBCAMUT L .

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

bytearray.split (sep=None, maxsplit=-1)
R ZHEHRF IV AR B TP, (T sep MER 50 FaAT. QRGN T maxsplit HAEGUE, W
I ZHAT maxsplit AF5r (HI, P REE A maxsplit+l NILE) . R maxsplic K45 E8H
-1, WERRREIRRE AT AT R4 )

WMRAE BT sep, MELKSEAASHPHEGEEmN 2N NSRS TR @b,
;2" split(b', ") ¥i&RM [b'1l', b'', b'2'])., sep ZEHE N — DL FFH W
b'1<>2<>3".split (b'<>") ¥fi&ME [b'1', b'2', b'3']). ffiH$5E MDA IFD ST

FIFFIRIE (o' '] B [bytearray (b'')], AR THAFD N RILEE. sep ZHAT VA2
& bytes-like object
Biltn

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

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

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

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

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

U2 sep RARE DA None, W5 —Fhffr 7 35 HELER) ASCIL 25 HAF & 0 A7 i
7, HESRAEE I RESCRERZE AT R, TEARTEE DRI X2 P s &
ASCIL 25 AT P A BEA TR Rz 18] 1]

Bl

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

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

>>> pb'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 FEA R EIA, BT E ML FIR BT . chars ZH0CH8 & SR G T EE G k7
P XA FRR I il 2 T ASCH E4F. QREMEECH None,, W chars ZHUBIAF [
ASCIL Z 44§ . chars ZHOT AR & AT BUG 2 TR SBRSEEN A HE:

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

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

TR RR T (0 51 R] ASRAT B bytes-like object .

fHilE): BRI bytearray A JE EHIEAE— B SRR S, RIS BT .

PAF bytes Fil bytearray X5 i) 77 vk 2 fBE i 1 3fe2s ASCIL i —BEdAR 2, AR 241 b ) FAE 8 kil 4L
Wi WHHEBEA/ N H BT 1) bytearray J7IA#S R FHIPATERAE, R &7 ARRIRT S

bytes.capitalize ()

bytearray.capitalize ()
R PR RIAS , R RSP R R o — > ASCILP AT, I HER— NP P AR S 1
HARH/ING o A ASCIL T (R OR B IEREAAE
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fiiE): BRI bytearray HUAS S JE FHBEE—— B SR E NS, RIGE B U A i

bytes.expandtabs (tabsize=8)
bytearray.expandtabs (tabsize=8)
RPN EIA, oA R ASCIL HIRFF 2l — B A ASCI 2584, BRI T 4 Hi41 L
EMA BT RIF IS . B absize NN —ANHIFRAL (BRINE 8 BHEE W 2O 4E) 0, 8, 16
ﬁ?(}\%’é?’ﬁ) BRREFFIFH, MEISI BRI N FH B R A AT . RS ASCIT
HlRAF o\t "), WPFELRPHA DR EANBHEAF, BEIAFET MR (IR
AREALRPIIH ) WM FF A ASCIHRATAF (o' \n ") B [l 424 (b \r"), BEXEE R Y

BISNERAE AT HADL AT SR IS MO R4 /08—, A% EAE T Bt 2
] BR:

>>> b'Ol\tOl2\t0123\t01234'.expandtabs()

b'01 012 0123 01234"

>>> b'Ol\tOlZ\tOlZS\t01234'.expandtabs(4)

b'01 012 0123 01234"

fi(E): B7 kR bytearray A 3 LA — B MR A —ASEONS, B A s

bytes.isalnum ()

bytearray.isalnum ()
Return True if all bytes in the sequence are alphabetical ASCII characters or ASCII decimal digits and the
sequence is not empty, False otherwise. Alphabetic ASCII characters are those byte values in the se-
quence b'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ'. ASCII decimal
digits are those byte values in the sequence b' 0123456789".

#ian

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

>>> Pp'ABC abcl'.isalnum()
False

bytes.isalpha ()

bytearray.isalpha ()
Return True if all bytes in the sequence are alphabetic ASCII characters and the sequence is
not empty, False otherwise. Alphabetic ASCII characters are those byte values in the sequence
b'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ"'.

g

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

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

bytes.isascii ()

bytearray.isascii ()
Return True if the sequence is empty or all bytes in the sequence are ASCII, False otherwise. ASCII bytes
are in the range 0-0x7F.

3.7 BUHTMA.

bytes.isdigit ()

bytearray.isdigit ()
Return True if all bytes in the sequence are ASCII decimal digits and the sequence is not empty, False
otherwise. ASCII decimal digits are those byte values in the sequence b' 0123456789

g
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>>> pb'1234"' .isdigit ()
True
>>> p'1.23"'.isdigit ()
False

bytes.islower ()

bytearray.islower ()
Return True if there is at least one lowercase ASCII character in the sequence and no uppercase ASCII
characters, False otherwise.

Biltn

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

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

/NG ASCH Z/H it B F I HA SHEF Y] b'abedefghijklmnopgrstuvwxyz ' PHFA. K5
ASCH B B 274674 b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' I FE4F .

bytes.isspace ()

bytearray.isspace ()
Return True if all bytes in the sequence are ASCII whitespace and the sequence is not empty, False other-
wise. ASCII whitespace characters are those byte values in the sequence b' \t\n\r\x0b\f' (space, tab,
newline, carriage return, vertical tab, form feed).

bytes.istitle()

bytearray.istitle ()
Return True if the sequence is ASCII titlecase and the sequence is not empty, False otherwise. See bytes.
title () for more details on the definition of "titlecase”.

Biltn

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

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

bytes.isupper ()

bytearray.isupper ()
Return True if there is at least one uppercase alphabetic ASCII character in the sequence and no lowercase
ASCII characters, False otherwise.

Bilan

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

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

/NG ASCH Z it B F I HA STEF Y] b'abedefghijklmnopgrstuvwxyz ' PR FR. K5
ASCI P4t 7 (HAL S E 75 b' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' HI{F4F

bytes.lower ()
bytearray.lower ()

REE A EIA, Hra KRS ASCIH FAF 5 Xt i/ NS,
Bl

>>> b'Hello World'.lower ()
b'hello world'
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/NG ASCH Fi5 5t B F W EAETEFS) b'abecdefghijklmnopgrstuvwxyz' FHFERF. KE
ASCH F55 5t B F B & 7E /74 b' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' H 4T,

filE]:  B7 kR bytearray B f JF FHLERAE—— B SR A — BTN, BIVERSA (g o

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

A (1] J k8 T A AT A 9 3R, (e ASCIL AT A B L R 7« T ¥R (8 Funiversal
newlines J7 XK IAT o BPRIIR P AL GHITAF, BRAL T keepends H W FLH.

n

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

[b'ab ¢', b''", b'de fg', b'kl']

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

AR TFsplit (), MM TR sep b, T2 FAFERHOTIERAR B—A25103, R RA#EAT
AL GRS T:

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

([1, [b'One line'])

bytes.swapcase ()
bytearray.swapcase ()

RE AR, HrG /NG ASCH FERF AR NV I KSR, /2 IR
n

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

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

AFFstr.swapcase (), TR —HHIR AT bin. swapcase () . swapcase () == bin B2,
3o K/NEHARAE ASCI HU@FRIF), BIAEHFTF Unicode i3 {57 K BEFHAN B T

filE): BRI bytearray A f JF FHLERAE— B SR AE—ASEN S, RIS U .

bytes.title ()
bytearray.title()

AR 0] S B PR SRR CAS , H AN B DA KS ASCIL PRI 3, R PR/ NG o A
PR NEG 1 TSR PR IR AL

B

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

/NG ASCHL Pl & P i H & 7E /741 b abedefghijklmnopgrstuvwxyz ' HFFA. K5
ASCIH F4F 5t 2 7 1 E A & 7E/7 %) b' ABCDEFGHI JKLMNOPQRSTUVWXYZ ' HIEfF. T A HAbT
THEHEA KA KNG

AIEMN— PR B S5 E TR ME X, RFESER) TR AN BA . %0 HE LB DL AR
AR, HEREWERRAG SIS B Oy R R, X0 RESEUR A R 45 R
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>>> p"they're bill's friends from the UK".title()
b"They'Re Bill'S Friends From The Uk"

A RAGE A I U ks SO A B RS 1) St A B

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

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

filE]: 7RI bytearray B f JF LR ——E SR A —ASETN G, BV A g

bytes.upper ()
bytearray.upper ()

R E AR, /NG ASCI FAF 64 T i K S,
B

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

/NG ASCII FAF 52 F 1 E /S 7E)7 4 b'abedefghijklmnopgrstuvwxyz' HFERF. K5
ASCI 555t B 7 B 2 7E /74 b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' HF4F .

fE): By AR bytearray BUAS S 3k JEHBEAE— B SR E RIS, RIMEBCAMUEfTE .

bytes.z£ill (width)

bytearray.z£ill (width)
R JE P EIA, AT b 0 B PN width, TEFERIZ (o' +'/ b -") BALHH
ﬁiﬁr%_EEﬁlf{F%' Z B HEAMAAEZ /. KT bytes WG, WH width /NT45T 1en (seq) MR
[l F 31 o

Biltn

>>> p"42" . zfill (5)
b'oo042"

>>> p"-42"  z£i11(5)
b'-0042"

filE): B7 kY bytearray A JF MR —— B SR AE— BN, B A .
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4.8.4 printf REHFTRHEAL

ffiE: AN AR R A Z AR, WRESBOFZ W IR (U0 TEIRIE 6 /R Je 4R
M) ARET ENE AT R e B T, R e .

TR (bytes/bytearray) HA—MEFIRAG N EBRAE: (1] « OPUBD 1254F . X ghioh 737 e
M # XD HEBESF. ST format % values (HH formar J—NFAENR), TE format F] %
FHRRCAPHRR A TA LA values 5 H o HACREMTAE CIHEF MM sprintf ().

W format BER—AFAMSHL, W values WIVAH—ANETCHER R HIIE, values A2 2 —
B IR M AT ERN G T E R AR AT IO (Rl e, sl R — A B x5 (BIanocel) .

PO S AN BOE 2 PRI HAT AN, HAD AR AL L 5E Y -
Lovs fF, T RGBT IR .
2. WehreE (RIEk), e MIESES R FAF T S48 (B (somename) ).
3. BEAsEAR (W), TS LR R S5

4. FNFEOIE (AIE) . WERARE "+ (B5), WISLPRIEE DM values TCHR) R —ICR R, %
AR X G0y 5/ N B TE AN TR RS BE 2 ST 3R

5. K (IgR), DAE ' v (RU9) Z IS NG EEERIEG . RTEE N '+ (BS), WEbEEL
M values JTCALY T —ICE I, ZEEHATR RINREZ IS e

6. KB (AIik).
7. BEHIER,

YHASEO AT (BHARBS ) W, TR R A AR 2R S B 5 S e o, Xt
Bt FAFZ A AR TR RS e RS AR B il

>>> 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) .

SRR A -
Flag | §X%
Y| R BRI (Hke LR 30) .
0" | BB AR AT AT
" | B AT (WRERA 0 Ak, MISEHIGE) .
' () S AR A R (BB T AR R A
O RS O+ B ) RRUR TR L (SEET ST )

AT K BERS AT (n, 1 8 L), (44N, AR Python A AT — DL 51d 4T 2d.
R ECIDOE
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® | aX

i fi#

dr AR TR

it AFT Tk

‘o' 5 )\l ¢9)

'u' A BFRAY - ST T ®)

'x! ARSI UNS). (2)

'X! AR TR (KE). 2

'e' Fatafiog (Uh5). 3)

'E' Fadaiorl (K5). 3)

£ 77T g 3)

'F' TR . 3)

'g' {i'ﬂ‘%iﬁ WERFEBUNT -4 BURNTREEEWE RN fe 8k =X, @ WEEH T3k | 4)
o

"G {i'ﬁﬁ‘%iﬁ WERFEEUNT -4 BURNT RS EENE AR B He 8k =X, & WEEA TH3E6tE | 4
o

'c! AT (B BEERNFINE) .

'b! T (AT b KR B __bytes__ () IXHR). 6)

's' 's' g2 'b' %, HNUFERT Python2/3 [ R . (6)

'a! ZAE ([ ] repr (obj) .encode ('ascii', 'backslashreplace) REIATAT | (5)
Python X4 ).

'r' 'r' 2 'a' %, HNVCUFESLT Python2/3 (AR H . @)

5| ARSI AR A s AT

[EfiR :

() WERIEAX AL — DS BiHE AR A\ SERIBIHIZE (' 00").

) WBERIEAXXAEH M2 HIfEA 0x" 5 'ox' JiZE (P TRMH "< i 'x 1K),

) WRHRIERXDRSTFELER P AU, RIS H 5 A 50 .
INES R B AR e, BRIAK 6.

4) WHEREX S RSAELER PO AN, RESMEASWHARTE I TR .
JINER I A BB A RS B s . BRIA 6.

(5) WARAELEA N, F RPN NFAF .

6) b'ss' BFFH, HFE 3.x BRI P RARLWREE

() b’ BFH, BFE 3x RIVPREAPEFER

(8) %Il PEP 237,

fiEl: eI VARY bytearray BUAS S 3 JRHIEAE— B R R ADHITS, RIMEBCAMUT A

W%
PEP 461 - *fj bytes F bytearray ¥s il % #% =4k,
3.5 WUHT A
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4.8.5 AEHNE
memoryview ¥4 FLYF Python fCHS ;I — X R A NFREE , HEOZI G0 Goh KPS it r

L.

class memoryview (obj)

Bl — 5 obj Wmemoryview. obj WhM SRR XML SCHF G2 o I P SLI) I B X 4 40
Hibytes flbytearray.

memoryview B LA, BIHEIEXTS obj FrALBRIYIEA NAEHIC. X T2 EHRIEEG)
Wbytes Mbytearray Fut, —MICEE DTN, HEHAMYERGIMarray. array AEE
HHERKHITE.

len (view) Htolist FUKEFEMEZE., WIHE view.ndim = 0, WEKEFEH 1. WHE view.ndim =
1, WK REESET view FCEMEE . T HEESNLERE, HKESTIIR view IWiRES RIGKE,
itemsize JEMERA] MRS H AN TR T T4

memoryview FFEIYIF METIVIHHIGER . —4EUI T IR T

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

98

>>> v[-1]

103

>>> v[1l:4]

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

b'bce'

R format Z— AR HT st ruct BB AR GLIRT, 0 th S8R Rl i 0 iy oo
HATERT], FHREIEAG EMRIEBN R TE . — AN B T A — Akt — A
IR TCAHIATZRTG | ZAENAFILE AT DAGE ) d i 4 ndim ASHEBOA IS STCRIATRT ], ndim RILYE
JE o YN AL AT ARE 2 e AT R 5 L

X B — AN AR T AR S

>>> import array

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

>>> m[0]

-11111111

>>> m[-1]

44444444

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

[-11111111, -33333333]

WERTZXRRE TG, WAL SR —AET R IR SO R/ NI e

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

>>> v = memoryview (data)

>>> v.readonly

False

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

>>> data

bytearray (b'zbcefg')

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

>>> data

bytearray (b'z123fg"')

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

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

ValueError: memoryview assignment: lvalue and rvalue have different structures

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

(RIS
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(R L —5)

>>> data
bytearray (b'zlspam')

A AR %’B’ b U R (HBE) B U —4E AL R IR R TR A F o A i S

"N 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

3.3 MO A —AE AP BAE T AR A A S AT B, 0 B0e 9 —2E A7 AL BRAE 2 T A
.

3.4 fREEE: NEMEIES 3N N collections. abe. Sequence
3.5 M A AL BAE T A T O T A TR T
memoryview BN —L)5E:

__eq__ (exporter)
memoryview 5 PEP 3118 /1) 5t & X P& AR AR ), I HANR Y G st ruce LM
R AR R AR AT IR AT e AR AR AR ], BTl 20 Y

X Frolist () Mul T X MWstruct # A FA B THE, WHR v.tolist () == w.
tolist () W v Al w AH%:

>>> 1mport array

>>> a = array.array('I', [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 == a == y ==

True

>>> x.tolist () == a.tolist () == y.tolist() == b.tolist ()
True

>>> z = y[::-2]

>>> 7z == C

True

>>> z.tolist () == c.tolist ()

True

AR PTL AR X PP A s t ruce BT SCRE, WIMIX R RS R B A (RIFEASC
FAFER MR XN AR

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

>>> point = BEPoint (100, 200)

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

False

>>> g ==

False

R, SIFRBREL R, T NFEREXRKD, v is will FRERE v = w.
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3.3 HRCE S 2 BRI RAS U IR A I 22 20 2% H ks X5 a2 A A 254

tobytes (order=None)
R e X PRV Ay Rk . XA TAE AL B by tes M -

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

b'abc'

>>> bytes (m)

b'abc'

SFARESE A, SRS T I RMSE, HP g CEE 7 . tobytes ()
YRR FRF, G st ruct BHUEE IR M AIEAEN .

3.8 WUHTIMA: order ALK {PC,F, A} 24 order 7C 5CF I, JEAGERA EE S 1 2 C
g, Fortran /5. X FIESAE, A 2R I BN ARSI R4 . FRAIHL, PIFF B Fortran )i
PP RE . MTAEESME, Bdisepliikinh C . order=None 5 order="C" J& M7l .

hex ( [sep[, bytes _per_sep] ])
B —NELFERXT G, HA o BIDAT S 7S 5o s G D L RS

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

3.5 BUFTIA.

3.8 fiR ¥ 4#: Similar to bytes.hex (), memoryview.hex () now supports optional sep and
bytes_per_sep parameters to insert separators between bytes in the hex output.

tolist ()
K et X R A— e s R L 2GR ]
>>> 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]

33 MRS tolist () BAESFF st ruct BHUER PR ITA P A IR A R 2 4ER 7R TE
e

toreadonly ()
&[5 memoryview XF 4 A . IR memoryview XGRS o

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

>>> mm = m.toreadonly ()

>>> mm.tolist ()

[89, 98, 99]

>>> mm[0] = 42

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

TypeError: cannot modify read-only memory

>>> m[0] = 43

>>> mm.tolist ()

[43, 98, 99]

3.8 BT IA.

release ()
FERCD AL R A TF IR Geit X o VPR G T SR U R 2 R IBURF IR S A (191
W, bytearray KB HEE LR A/N) s BHIL, 8 release() 1] DAy b/ 25 sk 26 B i1
PR 2 R BEE) o
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TEBLTT IR 5, ACATR LA A It — P AR 5| K valueError (release () AR E R,
BT AR UCR D

>>> 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

fEH with @A), WTRAGELE BRSO PRPMSGR B SR RBOR:

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

97

>>> m[0]

Traceback (most recent call last):

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

3.2 HHTIA.
cast(fbnnad;shape])
R NAEL A BT RS A BUR IR . shape BRINH [byte_length//new_itemsize], XEE
-+
¥4k 1D -> C-contiguous Fil C-contiguous -> 1D,

A AR T st ruct iR I B—Ie R AR Ho—Fig b 7 4i% 30 (B, 'Y
BC) . GERI TR BN IR K BEAR ]

¢ 1D/long %46t/ 1D/unsigned bytes:

>>> import array

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

>>> x.format

'll

>>> x.itemsize

8

>>> len (x)

3

>>> x.nbytes

24

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

'Bl

>>> y.itemsize

1

>>> len(y)

24

>>> y.nbytes

24

}- 1D/unsigned bytes 446t 1D/char:

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

Q)
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(R L —5)

>>> y[0] = Db'a'
>>> b

bytearray(b'ayz"')

- 1D/bytes #5444 3D/ints F4£4e >k 1D/signed char:

>>> import struct

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

y = x.cast('i', shape=[2,2,3])
>>> y.tolist ()
(reo, 1, 21, I3, 4,
>>> y.format

v

>>> *list (range(12)))

>>>

511, [(e, 7, 8], [9, 10, 11]]]

i )
>>> y.itemsize

>>> len(y)

>>>
48
>>> 7 =

y.nbytes

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

>>>
48

>>>

48

z.ltemsize

len(z)

z .nbytes

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

>>> buf = struct.pack("L"*6,
>>> x = memoryview (buf)
x.cast ('L', shape=[2,31])

len(y)

*list (range(6)))

>>> vy
>>>
2
>>>
48
>>> y.tolist ()

(o, 1, 21, (3, 4, 511

y.nbytes

3.3 KUHFA.
3.5 WU B R IR , AR .
AL — ST I LR

obj
WAL T 2R R
>>> b = bytearray(b'xyz'")
>>> m = memoryview (b)

>>> m.obj is b

True
3.3 OB A
nbytes
nbytes == product (shape) * itemsize == len(m.tobytes()) . i ELE

FORIPRF & S A2 RS T8 BEA—EST len (m):
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>>> import array

>>> a = array.array('i', [1,2,3,4,5])
>>> m = memoryview(a)

>>> len (m)

5

>>> m.nbytes

20

>>> y = m[::2]

>>> len(y)

3

>>> y.nbytes

12

>>> len(y.tobytes())

12

Z YL

>>> 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 ()

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

3

>>> y.nbytes

96

3.3 BUBTIA.

readonly
— AR LA R

format
— AR, A IIE PR ITRIE (R st ruct BEEX) . WAFRIE AT AMEAT
AU R R T AR ), (EIELETIE (Blntolist () AURT IR B TR g

33 MR g M BT B AE & % M struct BB R VR OR AL H. X KA
memoryview (b'abc') [0] == b'abc'[0] == 97,

itemsize
memoryview HFIEEANTCE PAFT RN KN

>>> import array, struct

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

2

>>> m[0]

32000

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

True

ndim
— AL, RN EN 2 G BA 2 DY .

shape
—NEEHOCH, it ndim PR B S AR T N 4B TR AR .
3.3 fiREE A 24 ndim = O I A2 TG M A FA None,
strides
— RO, i ndim KBRS PAFAT ORI, DA A T A N 4ERE B R

3.3 FiEE S 24 ndim = 0 BH{E A2 TG M A A None,
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suboffsets

i PIL WS IR TR - (DU EASEEE .

c_contiguous

— N FH NIRRT N C-contiguous W1 /R{H.«
3.3 BUBTIA.

f_contiguous
— AR NAFS215 K Fortran contiguous {FR /R H .

3.3 BOBTIA.

contiguous
—ANFEBH NTFAE A M contiguous YT JRE «
3.3 BT

4.9 HEE5FEA - set, frozenset

set X} 5 5 HH B AT ME—PE B hashable %t G r 0L oy 2 W48 . & UL s S48 s s il . A5 30 b &
PRE A I DA S E T RS A, Blanac e, PR, EESNWMELES. (X THMERNRES
FHdict, list Htuple ZHNEIE, PAMcollections fHil,)

SHMEZWE K, £6M T x in set, len(set) fll for x in set. fEN—FTLIFHIZ 4L,
EETHARNCFITR M E SIRAMNT . AL, EEAZRRE]. YA 872 2R 5 AE .

HEi G WA N ELEEGHRR, set fifrozenset, set KA BA[AFH) - H W A add ()
remove () EFEMI T ERBUE. BT RATARE, W AWEAE, HAGEYLH /E 7 S0y b s 4k
BMICER. frozenset RAUEANWARH H Whashable - F PN ZASTER OGN REFFe A s PR E W DAKE
FEF L B A SR S TR .

BT DA set Mgy, AEZSI set (A2 frozenset) 34 AT DA K DAIE S50 B e R Y R E & FAERE 5
ZPkAE, BN {'jack', 'sjoerd'},
P 1 2 E A FH R B4 =X

class set ([iterable][)
class frozenset ( iterable])
1R Bl —ANH7 1 set BY frozenset X4, HIUE K BT iterable. FEE1ITCE W Nhashable, B3R5
BREMRIES, FITEMNZESUIN frozenset M. MR KIGE iterable, WP A —A4>
R S

set fllfrozenset WSEBIHRALPA N B4

len (s)
RIS s e EEE (RF s EED .
X in s

Rz x S5 A s HA AL
x not in s
Rl x 25 AE s TP
isdisjoint (other)
RS A AT 1 other JEATHOTEE MR True, % HALYTI LA L RN ZEAN, 75
TS .
issubset (other)
set <= other

K 2GRN ICRARTE other ZH

set < other
KNS BTN other INE T4, Bl set <= other and set != other.

issuperset (other)
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set >= other
K2 other BN ICEIIEL A Z .

set > other
KM EE S =K other I EFEAE, Bl set >= other and set != other,

union ( *others)
set | other | ...

R AR, HAP RSk B LG PAK others 37 E M T £ G IR

intersection (*others)
set & other & ...

R AN S, K& REALAK others 7E I ITA £GP IAIIIR.

difference (*others)
set - other - ...

R AR, HAP A R THE others 15 B A & HATFAER TR

symmetric_difference (other)
set ~ other

RS, HA TR SR T LGSR T other $8E M HALS, (EARER N & T M

Ep
copy ()
IR ] S AL AR R DL

o B, JF B3 B A M A Wunion(), intersection(), difference(), PA
Fsymmetric_difference (), issubset () Mlissuperset () FIESEZAEE T EAXTZAE
ABE MHZTF, BTN S B RA N ZSR RS HOE G . XHERR T 255 AR i
N set (Tabe') & 'cbs', WiiEFER L EIRR set (Tabe') .intersection('cbs'),
set flfrozenset WXFFEAHEAWLE . MNEGYHNYGNEGTHENTEHUST
FH—MEGZ N (HR T T8E) B, —NMEG Y HACYH N S — A EARE & (J)
FGFE R THEEAPEAEE) WNF RN EA. D EAYHACYE N N EGHEBSE
(HI-A a3 R EPTEAASE) WK F R — 1A,

set [ LBl & frozenset W) SE 6l 2 ) BT B A1) B 53 #E 47 HL 8. Bl W set ("abe') ==
frozenset ('abc') iRH True, set ('abc') in set ([frozenset ('abc')]) H—FE,

FHEGHE LRI REME) e 2HF R BN, (B ES BEAMERZES IS B EAR R
ST TFEE, WA A LR o] False: a<b, a==b, or a>b,

HTEAICE X T HEY (THEXR), FHEGHWBNSELIist. sore () FEN LT
X,

EEWTTE, SRS, I Nhashable.,

RBE Tset Pl 5 rrozenset [ it Hl {7 iz 5k 0] 5 56 — A BAEBCH R 9 28 8. il 4n:
frozenset ('ab') | set ('bec') ¥kl frozenset WLEH .,

TERINH TR H T set MAREH FARALR frozenset SEFIRGHAE:

update ( *others)
set |= other | ...

HORTEEAT, ISR A others FFFTAICE.

intersection_update (*others)
set &= other & ...

RS, HARREHHAERrA others FLAFFEM TTEK

difference_update (*others)
set —= other | ...

EHES, BEBREPWAELET others FHYTTE,

symmetric_difference_update (other)
set #= other

B, AREAET AN R R TR .
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add (elem)
FFICE elem TRMBN A

remove (elem)

MEEGHREERICER elem, QISR elem NFAET G TN &G K KeyError,

discard (elem)

WIERTCE elem {AFAETHEE R AL .

pop ()
WSt hBRILRR R — A TE%. WA NET| R Koy ror,

clear ()

MEG TR ILE.

EHEE, FBBEHFRA Hupdate (), intersection_update (), difference update ()
Msymmetric _difference_update () JF¥ENREZAT B B RAERSEL.

WA, _ _contains__ (), remove () fldiscard () JF{ER] elem ZEA] G 2—> seto hy L F5x
— NS frozenset HEATIEER, SARYE elem IEHTAH— MR RTINS .

4.10 BREFSERY --- dict

mapping 42 £ Rehashable (U EMTEXTG W E T T4 42 . H a0 —FhbRifEmLg 2 g, (%
THMBERNRIESE 1ist, set Hruple FWNEL, PAMcollections Wik, )

TFHEGE TP AT VURAEA{E . AFhashable BIfE, BIEEFIEL . FUBCHA R AR NE (RN RET
(ETTAEXT AR RBEAT L) A AT ARG . B0 268 VR S i R G R EUBRE ) — B = A SR g S B (AT
S (0 1A L. 0) IR R AR TDOR RS —F 5 H . (HRIER, i TR T U ik i
FURIEAME, PSR s R R B Y. )

FUL AT DLIE SR PUE S A R e EXRE S TS 2 WoRAE, Flan: {'jack': 4098,
"sjoerd': 4127} B{ {4098: 'jack', 4127: 'sjoerd'}, WW[PAEILdict MITERESRA T,

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

AR [ AN, BT R AL BB ORI AT RE 2 i R T S R R AL

WERBA G M ESE, FaE— DTl GRS I — NI ESHOF H B T UG R , Rz
— A SRS G R RAE A Tl I, LB SRR —Aiterable X5 o ZRTIEAT
G — TR B U — WAL S TS TR A TR o B — T 0 55— X R AT I8
TR A, S5 AN GO BN HX A . AR — N IR A B, B R d i — IMER L
R AR Y A

WEREEH T KT, R BTSSR IESPOMA ST A E SRR 7. AR A R
BOAHE, K H KRBT SHEMER Ok A ESHE.

VEREERN, PAF/RFLREFHIYET {"one”: 1, "two": 2, "three": 3}:

>>> a = dict (one=1, two=2, three=3)

>> b = {'one': 1, 'two': 2, 'three': 3}

>>> ¢ = dict(zip(['one', 'two', 'three'l, [1, 2, 31))
>>> d = dict([('two', 2), ('one', 1), ('three', 3)1)
>>> e = dict ({'three': 3, 'one': 1, 'two': 2})

>>> g == b == ¢c == d == e

True

B AP TARRESR I i 20 7 2UR B B %) Python ARiRAF VRS 8. HoAth 75 =Xl {2
FATART AT 20 B -

XL TR SR A (R R SRR A Y 2 S04 ) -
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list (d)
IR d A (S ) A R A 2R
len(d)
IR d A I
d[key]
AR [E] d P RA key BRI, QSRR HORTELE key M| K KeyError,

MR F IR TIHE LTIk __missing_ () IFH key NAELE, W dikey] #AERE %
JPEFF AT i key NS RL. dikey] BEJGRFRMIEG| % __missing key ) Bk [m]

o5 | A AT AT RS G B 7 ‘&ﬁ/ﬁ\%?ﬁéf’@iﬁ%é?’i@ﬁ}ﬂ missing_ (). WIRREX
_missing__ (), W&5|kKeyError. __missing__ Jé@ﬁaﬂ/\ﬁ{i» bTFJbE'*A

SEARAR

>>> class Counter (dict):
def _ missing__ (self, key):
return 0O
>>> ¢ = Counter ()
>>> c['red']

>>> c['red'] += 1
>>> c['red']
1

FHE BB T B8 Tcollections. Counter SLM M. B GH — PN AFEB
_ missing__ f¥ERHcollections.defaultdict Fr{f AN

d[key] = value
¥t dlkey] N value.,

del dlkey]
$F dlkey] M d fRsIR. ALRBUHRIELE key M&E| % KeyError.
key in d

TR d FFAERE key R[] True, FHWR[E False,
key not in d
ZMT not key in d.
iter(d)
IR AP ML B TC R B IE AR . X2 iter (d.keys () BYPREETTS
clear ()
Pl B BT TR
copy ()
1 [l J5 A P DL
classmethod fromkeys (ztemble[ value]

Ik 8 iterable 1) ’%ﬁﬁ'ﬁ_#/\%ﬁ%/\, %%%ﬁﬁiﬁﬂg value.

fromkeys () j—AVRBIFFHMET . value BN K None. Fra{EHE A5 H— >l
S, AL value ﬁkﬁ*/\T XT%WJ&H S P FE B ST X . BERBURFRME, ek
H e

get (key[, default])
W key 7748 T T4 R[] key AUE, 75 WR ] default. Q1R default K45 HMERIN K None
R k4 ~N&5| kKeyError,

items ()
R I (5, fE) XD AR — A . S WALIE A 234k,
keys ()

A [0] p 7 SRR L B — BT . B AL A 2 A
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pPop ( key[ default]
ISR key AT 0 PN RS IR IR L S0, 9 NSR ] defaudr, 155 defauls 25 th FL key
LTl WAS| KreyError.

popitem ()
MFHARSERIFR E—A (3, (E) XF. BRI LIFO (GHE5EH) rivaiii b .
popitem () i TR FHMITIHFEEREN, XEEAEETEEWHEEH. WP,
M popitem () 5| K KeyError,

3.7 MUH s PUAE SRR LIFO Y. ¥EZ HiRIIAS T, popitem () 23R [ — TR
HEMEXT

reversed (d)
R[] P R BCF L ) 5 0 AR . iX 2 reversed (d.keys () [REER .
3.8 fGHTA.

setdefault key[ default]

WRF AT key , RFVERME. WERANLELE, AN default [)5E key , FF3R [ default
default BRIA\"H None,

update ( [other] )
K H other WBEMEXTEFrFdL, BRIFARE. &[] None,

update () ¥ 7 —NFHAE, B803E — R EAEX (UK ) o4l s HAh w4
MEFRR) MBS RGH T BT SE W2 DUH T8 5 1 /A X 5 5 7
d.update (red=1, blue=2),

values ()
1R[]l M 2 R — TR . S AL 3 % A

Wi~ dict.values () PEZ [AIAH S LR R 2R [F] False, iXFE dict.values () 5
HH B H A s AR -

>>> d {'a': 1}
>>> d.values () == d.values|()
False

P LR BACY BT RAARER (%, &) XA 2% (ABEIT) . {7 o<,

<=, >=",">)) &5 K TypeError,

U2 DR B A A AR Y o S KT R 14 SR AN S SR o I S T 9 B B A B R
E.

>>> d = {"one": 1, "two": 2, "three": 3, "four": 4}
>>> d

{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> list (d)

['one', '"two', 'three', 'four']
>>> list (d.values())

(1, 2, 3, 4]

>>> d["one"] = 42

>>> d

{'one': 42, 'two': 2, 'three': 3, 'four': 4}
>>> del d["two"]

>>> d["two"] = None
>>> d
{'one': 42, 'three': 3, 'four': 4, 'two': None}

3.7 WA U 2B AT . AT H 3.6 iUTHAR) CPython SEBLAR Y
FHFN A P R

72
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>>> 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)

hz%:
types.MappingProxyType Al HRANE—dict 1 HEME.

4101 FHRMEIR

Hdict.keys (), dict.values () fMldict.items () FriRBIHINT R 2 LB AT £, 02t
H— S, X ERE YIRS AR S

B AT DARIGE AR DA A 5 OO B, I SRR -

1en(d1ctv1ew)

AT LIPSk @

iter (dictview)

WRE R EE (DA (%, ) AonERMITHRTR) MRS

HERE S P53 A BT Y llﬁl‘%‘uwt_ﬁm XFEFE A zip () RATE (B, #) X pairs =
zip(d.values (), d.keys()). B—MRIEMFEFER X Epairs = [(v, k) for (k,

v) in d.items () ].

TEGS I B 5 7 L v g 2% 5 R R E A Tk R T BB 5 | A Runt imeError 8035 TL¥ESE LRI H
%H.
3.7 WU S S S HR AR AR AT

X in dictview

AR xR R S P AR R (R (TR S — RS OLE x B —A (%8, &) Judl) NLR[E

True,

reversed (dictview)

AR [ — AR B L (AR A . LIRS 4 55 48 AR BB IO A TR A
3.8 Jift B A UL B T

BRI TS, BAHLHAREE Wl . WRGEAZGAR, B (2, &) MEAE
52 H AT A1), %B/A/«EM@& BT EEG. (ERENAGHARUTES, BHHLHEREZEE
EEM.) NFTRUTEANME, Mg collections. abe. Set ﬁ%x%é%%fﬁ%ﬁﬂﬂﬁ
B ==, <5 ).

— A AL AR AR R il

>>> 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

(PR
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>>> # 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'}

4.11 ETFXEEERE

Python [ with i) Sl bR SCE PR I e LRIaA Ty B R SOX—ME. RS SBT3
LIk, VPR B E CSORE SGaTIN B 3C, FERR g TR A 1R 30, IR T e
R TG
contextmanager.__enter__ ()
FEAGBEATIN EF SCH R ] G B R BR B a7 B R SCRYHAS 5. 5 iR MIME 2 45 7 2]
i R SO PRSI with AN as AT AR IRAT .

—/NR[EH B B SCE BRERIB)T a2 file object . SRR __enter () IR EH S, PASL
Yropen () H AR with B4R LR SckER.

— AR E] BT G _F R SR BRI B Fid decimal . localcontext () PRI S . BLApGE
PRES2REE B decimal | R SCEEN IR decimal | R SO — A RIARH R FHZEIAR . X e st with
BB R ) 24 HT decimal bR SCHEA T ER, TR0 with iBA]PASMA A o

contextmanager.__exit__ (exc_type, exc_val, exc_tb)
BB AT BN SCH R AN IR B R R R B B 2B AT AR S5 S 10 I 4 W DR . 0 RAE ST
with IRRRIERIAIAE AL T 7E, NSRS EERERRE. [EARIWIEE . EHAMEL T
=4SSR None,

H L7 R o] — A EERF T 2 with TR BRI 5 I ARSI T SR BAE with iR JaryiEm] . 50
SRR IR S R AT S A S e 1 - AR BT R SAATIIR) 2 A A S e S U wi e h iR AT TR A A
Hh A AT A S

e A S8 A KR Y 24 1 B T T 5 | A By, 7 Y 2 3 [ — MR PAE B 5 v B
o It BN BB s | ki 28 X AeVF S BARE  (EAG I exic () YRR
SEE R .

Python & X 7 —88 bR SC P85k S F A 5y iU R AR R 48 . SO HE s ok 5 iy bl sk 2 PR, DA B B 5 (i
HEEAE IS S A+ E R AR B SC BT SEE R SCE EL M PAAL, AN RIZEAUN S ui R RAL BE . TS
W contextlib AR KRG

Python [#jgenerator flcontextlib.contextmanager MEMigefi it T L PLX Lo i O (EHE . iR
ffi | contextlib.contextmanager SEifige e Bifi— A AR R E, R R B — LI T B R
__enter_ () and __exit__ () HFIEM LT CUEREAY, A TS i AR 28001 A il 2% eh B0 7= 26 1 1%
5.

THYERE, Python/C API w1 Python X ¢ (SR IUEE A4 - B T XTI LT ¥k & T IR A2 . AR BEE SGX LTI
W3 ESEBL R E A I R 1) Python I ok b fit. SCESATI ERSCHITaA R, B3
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FUARATTE ] AZ AT

412 HiPELE

AR SR —BE AP AT G o K BERT RIS R — PR A

4.12.1 &R

PR ME AR IR BN SR IEVT ) m.name, X B, m S MR name 5 ) 52 SCE m AR HY—4
PR BRI ABIR(E . (R import AR UL R XTI R (1 —Fh At import foo
ANESRIFAE D4R foo IR, TR ERAFAE—ART 44 foo BIBEHET GRAME) 2 3Ls)

BAMEHIE —RREIEdict . RREESRIRIATS R T I B U T R S PR el AR Y
Frose, [ARIGEEIEN __dict JRE (JRAIPAG m.__dict__['a'] = 1, Xaffm.aEXHN 1L,
HERARE m. __dict = {}). AEWEHEEBK  dict .

WE TR PR S B XA <module 'sys' (built-in)>, WA —DXEME, WE5
i, <module 'os' from '/usr/local/lib/pythonX.Y/os.pyc'>,

4.12.2 253504l

F T X B2 AU 22 7] objects I class.

4.12.3 HE

PRBICHT G il ) pRBIOE SR . X R BSOS i ME—#RAE 2 R B func (argument-1ist),

SEPR EAAFEWROR R R A 5 BB P E € LR A CREFREROERAE (R R L), (H5E
P AORE, R SR AR ] .

£ {5 B 1527 function,

4124 Fik

Ty JE R R R 0 s AAAE I RpIE: INE ¥ (BIINF1)3RIY append () Jrik) HIZEss

BT WEITERSCRFEN SRR,

WRARE R — AL BRI IR i (B e 44 25 [ N eR ) . ARSAR B —ANRRIRXT G 900 77 ik (5)

PR 8] 77 k) W5 BB, Bk self ZEURMBISEHIHR. 408 ER AR HikE

Pim.__self  EEZITIEMIXE, Mim.__func_ @LIZ T ER R A m(arg-1, arg-2,
.., arg-n) ZEZMTHEM n.__func__ (m.__self__, arg-1, arg-2, ..., arg-n).

SRBOSGEM, HETENR WS FRPULE R, B2, T IrkEiEsihs ERAFT T2 Ak
XA (meth.__func_), PHILAARFBEIE TR EEYE. Sl B ki ety & 2 2|
KattributeError, [BREITIREYE, VRUAHE TR B0 G b B A HIbf 7 :

>>> 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'

Q)
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>>> c.method._ func__ .whoami = 'my name is method'
>>> c.method.whoami
'my name is method'

W2 AE RIS types.

4.12.5 KBHR

AN A BRI RFR “Phgmie” B9 TTIAT Python RS, Blan—A~e@ k. EAIARTRET 4,
R AT S0 A R AT s 5 . AR XTS5l N B compile () BRBGRE], 7T 5E 15 M R EL
XW) __code_ JRMEM PRI, FiS [ code ik,

A PAE AT S (AR AT ) Gdhexec () Bleval () WHEBRBORIATECRIE.
25 B 155 5 types.

4.12.6 HBW%

REIRFTR SR LA . MIRAYEB AL N BRI ype () RIREL. FRBBATFRIRI BRI e
PEREHL  ypes 5 SCT B hniE N BRI 45K -

RHIPUX R Bk FR: <class 'int'>,

4.12.7 =HR

B2 AR B AU HbaR [P (B A BR BT IR 8] o B A ST AR IR A . 2S5 R —FiE None (X214~
WE A . type (None) () &AW [H—"HH.

MR EEN None.,

4.12.8 HEEFHFHR

XS ES AT YR (3 W slicings). BN ZEATLERREAE . AATR G RAE —MEEI1ipsis (X2
ANEZFR). type (Ellipsis) () @4 EIlipsis B,

TR G N Ellipsis 8f .. ..
412.9 KSR
RS B0 B A — ez F N T BTN SCRE B R [BE . 15215 comparisons T fif B %

{58, RELIXHRRAF —FME Not Implemented. type (NotImplemented) () &4 BIXAHH.
Z S SN Not Implemented,
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4.12.10 f/R{E

Hi/RERMADERNR False fl True, ENIPRIREH FREME ORI ALt AT 24 VF FLEE
fBAE) - FERCT IR B R SCH (BIg I AR AT SR ), ENTRAT A AL LT REE O A 1. A
ﬁ@ﬁmﬁﬂ)ﬂW%%%E%ﬁ%ﬁ%ﬁ%ﬁ,E%ﬁﬁﬂﬁ%ﬁﬁ*@ﬁﬁﬁ(émzm%ﬁﬁﬁ
G 4 o

BRI EIET AN False Fll True.

4.12.11 PIEPIR
A R RIE SIS types, HA R TRt e . 11X R DA KT R R 52645

4.13 HH%REM

T LIS R GRBPIN T — 2R R Jm e, ENTRA S AN . o — AR atidir ()
N EL R BT A Y
object.__dict__

—AFIECHA SRR BN R, TS (F15) JEtk.

instance.__class__
RSB IRHIE
class.__bases___
HIZENS G B 2R BT ) T
definition._ _name_
ESNIT L ORI [ pust e N e S T P
definition.__qualname___
XL R HE. RS AR S A qualified name
3.3 BT
class.__mro___
BeJm R R R e, TEJT ATl S BT B R A R R .
class.mro ()
WA — IOk E R, DANIHSEOE f 5 BT . B eSS BbmseaR  ,, HE R AT
T mro_ ZHi,
class.__subclasses__ ()
TR N B TR 555 T AUBm 1R . 2ok [l —A> i T3 R TE R BT 265
MBS R Bl

>>> int.__subclasses__ ()
[<class 'bool'>]
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[FI#2
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CHAPTER D

[ElZ2Ey IS

£ Python Wi, BTy 5 H Wb Wi — IR H BaseException BIZRMER. FEi A 4R I — e R M
except THIN try IHAIH, % TAE BT MIRAE B %M T L (EALLRE € FriRd i 5 5
K)o ST RACOVEB DA KR FE IR RAERN, BEEIRAHERNZAK.

R TES S T G AR B B ROk AR . BRAES A UL, BN BA AR B R
TEH B R CRIRME” o XA PR — DA R E 2 MG B0 (Ban— A5 RS A — A RS TR 0 T4
) A RIEEE 2VEA S EE L8 5 RIS .

PRI AT AT | A NS 36 AT R T S A SRR Y R A R A, B FERRRERR S K T A
] A G DU —HF s (ERIH R, A EATHLERIBE R Ik A P AAD 5 | A AT 24 R

P S0 2R AT DARE TR AL DAE ST S SR ¥ B M Exception RELE MRS TRM A 2
MBaseException KIREFHV RN . *TEXFHIEL(EE R ATE Python L tut-userexceptions
HAAEE

MTE except B finally APPSR (BEFGIK) HE, __context_ &4l 13BN IHfifkiY &
JE—AR S WSRO SR R B, R 28 S 4 1 9 15 L 0 D ) e M A 9 e

YR E—DHRE (MR raise REHTI A LHIFEAIER T4 ) B, BRWRE LR
] DA A raise ) from AN A E Y R A

raise new_exc from original_exc

FRAE from Z J5 ALK — D T sl None, BRIEF G| K F% FikE N __cause__.
KHE _ _cause_ oA HW _ suppress_context_ @M E N True, XEiJf raise
new_exc from None AJ DA &K IH =8 B 4 b 3 ok Bon HH W (Bl W KfreyError &4
HAttributeError), [AEHEIHFHAE __context__ HREEA] APRASPASEAE VR i #6417 948

B 7 5w A S RS, BRAR i 2 BOR X R EN R E. __cause_ PR A H
ERENREFEER M REE R, _ context_ BN EIERHENFE _ _cause_ hNone F H
__suppress_context___ 7@1@%@5#54/%0

ANETEMFE LT . REA S B AR IERFEZ 2R, DAERWARE—17 82 2R iig K i

Ja— 5
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5.1 FH3k

T VR A R B
exception BaseException
G N E SRR . BRI A 8 AR GXAME LG ] Except ion). AIRTE
RSB ER M str (), MKRESEFINSEEIR, B0E U 1A SR B S F A7
args
o R AR SEOTd . BN E RE BllosError) 25 E BE NS HBOF IR T It T
PR ICERAIRIE S, A R H s — M A R (5 B B P A R

with_traceback (1b)
W VAR th 3R S R AR BT R MR w0 5. Bl AR T U FE 2 AL BEAR 7
T

try:

except SomeException:
tbh = sys.exc_info () [2]
raise OtherException(...).with_traceback (tb)

exception Exception

P WER AR RGER 2 RHEIRAE A L3S, Fra M B G i iR 2 kA H 6.

exception ArithmeticError

PR TIRAES S AHMEREE RS XN E R OverflowError,

ZeroDivisionError, FloatingPointError,

exception BufferError
M5 Gk DA K B B TR A TIN5 [
exception LookupError

BESEK PR W 7 U B 5 SR B 06: Inclexcziror, KeyError. X
"Lt codecs . Jookup () REHBES| K.

5.2 RiFRw

PAR SR T AR R 5 .
exception AssertionError

24 assert BHARIBEPRIBEE] A .

exception AttributeError
HIEHES I (2L attribute-references) BRI I IR # S | 4. (24— MRS GARAAR G R ES | T E
JEPERRAE N5 | % TypeError.)

exception EOFError
Minput () BRECR BEBUT A Bk 2 SCAREE S 44 (BEOF) B fFg5 1 % . (5341, io.I0Base.
read () flio. IOBase.readline () J¥EAEiES] EOF NPKR Bl — 2S5 455 )

exception FloatingPointError

H AT ARBE -

exception GeneratorExit
Y —A~generator ,coroutine #F F W ¥ 9 5] % ; 2 W generator.close () #l coroutine.
close (). BHBEYK HBaseException M A EException, FMMEAR FRUEHAR—
AR

exception ImportError
Y import )N AR B FRGIRF 5 & . HFH2Y from ... import Hrf from list” £
TETER BN A PR 5 & .
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name 5 path J& AL 430 DO TSRO BOE . BUE SR EATR 2 MR Pl T A
ARSI A44 B3 il S 6 ) A T SR T B A

33 MESE: RN T name 5 path Jg@ .

exception ModuleNotFoundError
ImportError W13, M—PRRIIEPUE M KFl import 51K . HfEsys.modules HHE]
None MG % .

3.6 HUHTIIA.

exception IndexError
SRR Y RS | K. (VDT R | 29 B R) R VPR B RIS E R G I A R B
M TypeError 4§51 %)

exception KeyError
BTEPA A P HOR I E RS (528 ) BERPREET ] &

exception KeyboardInterrupt
Y T IR GER Control-C 5 Delete) WPRFHGI % . TESATIINE], S WIAGI o W7
T MAHEYKHBaseExcept ion DAIIR AN RWALBEExcept ion PRSI EAMITER, JXHER] DAKE
iR R RS .

exception MemoryError
B MRS AAHEE LT GBI MR — L2805 ) AT pis | . RIRHI(E R — 710
o FEELEIERY (NER) RAEFER T N HEEM TIRZMNAFE AN (CHmalloc() K
), MRS B BRI X FME I T e WA HESETEAIAG A — N5, ARt aedT
B AR I (5 5L, DABESR S B i R AR

exception NameError

YRR R A FRARARBINPRG Ko IR H DU T AERE S AR RERIIEDR — AR S
Rt & KRR B A58

exception NotImplementedError
BSRHIRE A Runt imeError. FEMFT A SCEZEH, G 07 ¥R R A A L EOR BTk A K X
Trik, BORAEHCESRPTIT K JEH R BAR S M RS I 5 | A 5

fEl: BN Y R FR — B AT E O TERAS A BRI - TESL S 0L T B bR B AT 1 7
RBRFERE S, BEEAE TP N None.

#E): NotImplementedError il NotImplemented AA] H¥e, BIETATA M4 FRH .
WHZ[Not Tmplemented T AT FATI G E TR B .

exception OSError([mg])
exception OSError(ennqsﬂ€wvﬂ;ﬁkmanw[,whwnvﬂ;ﬁkmameZ]]])
WA — DR REGR B RGO T IREPRAE T | K, IR R S VO AR I fian Sk
E 8 AT 5 OMIREIRESECA S AR ERR)
Fa 3 2R 56 — A T BEE QN Bk AR N JE P . SR R S R X S JE R W ERIA A None., Sh T REIN]
THE, WREANT ZASE, Wargs BHR OSBRI GRS EE S 2 Jod.
P it LR aR MR OSError FREAST28, W SCOS exceprions W IR iy . BRI 12k
T Werrno . WATHIEEIZESGE T 4 K WiEoSError B A4, I HAEFIALRIA 29k
errno
KHT CAE errno MR .
winerror
1E Windows T, BLSHOREE R A ) Windows £5 RS . T errno JEMR &% R A fi iR 7E
POSIX “V-& i U4 K .
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1E Windows T, U1 winerror #i& 282 80e— M, Werrno EIESRYE Windows 415754
KHiE, 1 errno ZESW AN . FEHAMT-5 &, winerror ZEU W AW, HF Hwinerror J&
PERFAAFAE o

strerror

PR R G R LAY R BB SR 5 B EAE POSIX *F-& il C B perror () KAk, 1

Windows A1 Il /2§ FormatMessage () .

filename
filename2

HF 5 RGEBAA % Bllilopen () Bos. unlink () HISHE, £ilename BTN
A KT RS RGN R AL (Flllos . rename (), filename2 RfifE45 R
BB — AU

33 RS EnvironmentError, IOError, WindowsError, socket .error, select.error

5 mmap.error EWEIFF|OSError, HgEasa] ek bl —4~13,
34 WS £ilename JEVEIAERT L4 BB G ST, AN I 285 4 ) BT SO R 8 20
W BEAT IS JE R R BEANEESINT filename2 ¥3& g 2 4R @ .

exception OverflowError
MEARIBE G R KB TEFTRBEG 1 & XXBEECRUA W RERE (TA5| K MemoryError
WALHFFEAR) . (BRI T IR, A2 1 2SRRI 1 0L T 51 % OverflowError .
BMTE C il DX s i AL BRI AR EAL , R 2 B0F FB AN BT .

exception RecursionError
I 5 IR 48 HRuntimeError. ‘B X TE MRS A I & B o & K TR E (B Wsys.
getrecursionlimit ()) W#5|% .

3.5 BUHTMA: FERZ B H5| K Runt imeError,

exception ReferenceError
S HERAE M weakref. proxy () BB QIER ST | R DT %S |t B3 ik
MR IENRE % A REFIHNEZE RS veakref Bk,

exception RuntimeError
256 B — AR TR HABSE B AT DRI RF 5 | K. RIRPIE R — MR TE R A T A4
) AT HR

exception StoplIteration

HI N E R fnext () Fiterator )__next__ () JFIRIT51 %, MRFRZIENGARE 4T i,
BRFEXNR R —AEN value, BIEMEZRFEIEASEEG L, BOMENone,

Y —A~generator Bf.coroutine BREGR BN, $5]| E— A stopIteration 56|, FREGER [E{ENE
B VERE A SR value JES,

SR e AU B sl (R 5| 2 T StopTteration, Ba®fHNRunt imeError (3
FfstopIteration bR FEH REIREE).

3.3 USSR AT value JE M KBRS B BUT ER MHME R DI RE

3.5 iR AR 5] A Tl from _ future_ import generator_stop JFSZH RuntimeError %
#, I PEP 479,

3.7 HSE A BN Brg ARG 5 ) PEP 479: LIRS P ol K StopTteration FiRFF R4

“NRuntimeError,

exception StopAsyncIteration

W —A~asynchronous iterator $F4H) __anext_ () FYEFRT| K PAMEIEIECERAE,
3.5 BUBT A

exception SyntaxError
RN SR IB B TR RIS | Ko X AT AKAEAE import A, XN E M Eexec () Beval ()
MR, BOE R R A B bR A (B A AE R Ay,
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SRR LB EH BN filename, lineno, offset Al text 5 (L FIAH M AT 1E40 1 E
S IBI st r () AR EEE SR,

exception IndentationError

SRR A BER R AR RIS . KigsyntaxError —AT1 3K,

exception TabError

AL S X R BT EARAT A — B 5 1 . X IndentationError l—4F1K.

exception SystemError
Y RERERS SR EREE 15, B DU R M A™ B B B T A B PRRE T | . RIRIEE — R
WA A TAF 2B AT R (R NRZHRITTS) -
AR 24 05 I R AR 4525 VR BT | Python R RERR IO 2 sl 430 A Do AR Python fFRE#R I iU A
‘5 (sys.version; BWAYERZ A Python G FFIRHFRATEI R, BARMASIRIEE (58 X
WRIGE) DABZ W] Bl A 12 B R AR 7 RS

exception SystemExit
R Hsys.exit () RETG| K%, B K HBaseException M ANEException PAARA S
WP Except ion PRI ESMETIR . X AV IEff L LRI SEURRES RS . IR Bk
BEAbFE, W) Python fEREARSURHR H s AT EEAT#R B 3915 B . WG 2 %S5 5% 3%
Ysys.exit () PME. WFRER—NEE, WEIRIHRGIRHIREE (SE34A C Y exit ()
PREL) s ANSRRME N None, MR HRASHD N WIS MR (FlanFaFas), WSFTEIXT
ZIE T RFR RS 35—
Wfsys.exit () BRSPS —A 55 DB RE T IE B BRFE )7 (try B finally +
A1), H EAEAREER AT DA T — B AR T AN 0 B 26 R4 il (R KU o SR 266 6 iy S Hb 75 2257 B IR Y
(BIEVEH os . fork () Z )R FifEd) Wnifos. exit ().

code

e iR R RS EE R AR (BUAN None.)

exception TypeError
BRSO T 2RGSO RISRFREG | B RIRIYIELR— D FATH, Za A KR
APEBCHI TR .
e S AT RA R P AR 51 A, DA SR BT Sk A 0 R AT B AR OS2 SRR R B 2 32 5
Fpo IR B R G2 SR 4 1 B A H R SRS AE BRI SEBE, BT BES| K I Y S

“HNot ImplementedError,
BAZH A & (BIUEZOR int WAMEA T 1ist) W2 RE TypeError, HEASHNE
i (BNt NBERNE B2 A MY 24§38 valueError,
exception UnboundLocalError
TE R BT IR R RS R A B AT TN, (R IR R SR E AR AT E I R T K. IR

ENameError f— 413,

exception UnicodeError

2 %55 Unicode H KIS S BRI HEERINIFBET | . LSRR ValueError (l— T3,

UnicodeError B —BoiliR 5 i el iR i 45 iR A @M. B3 err.object [err.start:err.
end] £45 - EUG DA% 2R ) R 8 TERUIA o

encoding

IR BT RA IS 2 K o
reason

TR 8 I AR A B R Y AT £
object

G PR el g 1 P S B AR AL PO RS R
start

object HILHEHRM IR E RG] .

end

object IR R ERT] (F&).
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exception UnicodeEncodeError
TG i AR % 42 5 Unicode HRAYHRINRFET 4. W R UnicodeError Fj—A12.
exception UnicodeDecodeError

UTEERD IR A A2 5 Unicode MR AUBFIRINIFREG %o BRH R UnicodeError I— 12K,
exception UnicodeTranslateError

TERE H iR k425 Unicode H KA IRINIFRET | Ko IURH R UnicodeError —A 1K,
exception ValueError

244 H A B ek Bl di B B A I i SR AR & A 9 S 4 F HLU D0 BE T TEORS A Y S5 B

W IndexError RAMBIRIT| % -
exception ZeroDivisionError

YR EEIARIB RIS A SHCHBEE K . KERER — D458, TRV B2

A,

TR BARE DAS Z RIIASAIARES s M Python 3.3 JHR, EAI#REOSError 514

exception EnvironmentError

»

exception IOError

exception WindowsError

FEAXE Windows HH ] f .

52.1 OS ®&

T REE hosError BT, BEATRHRIE RS RG] K.
exception BlockingIOError

B—MRIELPEENBCE A EERE R (BT ) PrZERREE K. MY T errno
EAGATN, EALREADY, EWOULDBLOCK I EINPROGRESS.,

T oSError BAWIEYTE, BlockingIOError g —/NisMN gt

characters_written
—RER, FORERIHZERTC B ABNRE TR AR B 1o BLRAYE G /O eI LR
PERTH

exception ChildProcessError

BT HRE E A B E R I 95| & . XY F errno ECHILD.,

exception ConnectionError

ISR R R

H T 2K HBrokenPipeError, ConnectionAbortedError, ConnectionRefusedError
M ConnectionResetError,

exception BrokenPipeError
ConnectionError 12, BHEFGAT —mCHXMINEE, d2llBACKHEANE
PP EE | % . XN T errno EPIPE il ESHUTDOWN,

exception ConnectionAbortedError

ConnectionError (12, Mgt gntug RS & . XY T errno ECONNABORTED,

exception ConnectionRefusedError

ConnectionError T35, Yot it 4 95 | & « X TF errno ECONNREFUSED,

exception ConnectionResetError

ConnectionError (T2, MIERHO i E BI85 % . XFWT errno ECONNRESET,

exception FileExistsError

4R 0 EAFAER SRS R3] %o BT errno BEXTST.

exception FileNotFoundError

TSR A SCPF B FSRATFAERS 5 % . X T errno ENOENT,
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exception InterruptedError

YRGB AT WG % . XY T errno EINTR.

3.5 UESE: M RGHHBEIEANES P, Python SIFEXEIXRG A, BRAFZGE S AIERF
5k THEBRE JRHS 1 PEP 475) A E5| Kk InterruptedError,

exception IsADirectoryError

MIERX—A B FIATICFRAE (Bl os . remove () ¥§#51% . M T errno EISDIR,

exception NotADirectoryError

WFE RN — A FEH F X R PAT H R EAE Wl ios. 1istdir()) BRG] &, W T errno

ENOTDIR,

exception PermissionError

MAEBA RS BAEAUR B DT I B AT AR E IR | B A D SO R G . %R

F errno EACCES #l EPERM,

exception ProcessLookupError

Lo E PR AR R 5] %« XF. T errno ESRCH,
exception TimeoutError

BN RGRECE RGP TS OL R RG] & . X T errno ETIMEDOUT,
3.3 BOFIIA: BN T VAT O0sError W12,
W%
PEP 3151 - H5 OS il 10 S5 2 IR 451

5.3

I

- =
=]

IO R EREEL LR HS YL E LA SO TR -
exception Warning
EEII R
exception UserWarning
P AR B 7 A S i R
exception DeprecationWarning
BRIt ) 2 B0 A Python 2351, T DASAT A5 E 5 TR AR S i B2k
exception PendingDeprecationWarning
X E NIRRT L 5 B RS AR A O A B
AR, PUEAERS AR ] BRI F ) 5 B S BOMEATEANE DL, B 24 T 24 1 5
WM DeprecationWarning,
exception SyntaxWarning
SRR ) TR A R I R
exception RuntimeWarning
SR I TS AT A I
exception FutureWarning

QSR A 2 £ A DA Python T4 55 I Y BR 2 T R, IDAREAR -5 E 5 R AR 56 4
L.

exception ImportWarning
ARG AT BEA B DA R A R R

exception UnicodeWarning

5 Unicode # 5 5 B2,

exception BytesWarning

Hbytes Mbytearray tHRIVESGHIESE.

5.3.
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exception ResourceWarning

SRR A S ) B . SR BRI T e A A
3.2 UHTIA.

5.4 FRBREH

WE I ZREE T :

BaseException

+-—— SystemExit

+—— KeyboardInterrupt

+-— GeneratorExit

+-— Exception
+-— Stoplteration
+-— StopAsynclteration
+-— ArithmeticError

| +-— FloatingPointError
| +-— OverflowError

\ +-— ZeroDivisionError
+-— AssertionError

+-— AttributeError
+-— BufferError
+—— EOFError

+—— ImportError

\ +-— ModuleNotFoundError
+—— LookupError

| +—— IndexError

\ +-— KeyError

+—-— MemoryError

+—— NameError

\ +-— UnboundLocalError
+—— OSError

| +-— BlockingIOError

| +—— ChildProcessError

| +—— ConnectionError

| | +-— BrokenPipeError

| | +—— ConnectionAbortedError
| | +—— ConnectionRefusedError
| | +—— ConnectionResetError
| +-—— FileExistsError

| +—— FileNotFoundError

| +—— InterruptedError

| +-— IsADirectoryError

| +-— NotADirectoryError

| +-— PermissionError

| +—— ProcessLookupError

| +—— TimeoutError

+—— ReferenceError

+-— RuntimeError

| +—— NotImplementedError

| +-— RecursionError

+—— SyntaxError

| +—— IndentationError

| +—— TabError

+—— SystemError

+—— TypeError

+-— ValueError

| +-— UnicodeError

\ +-— UnicodeDecodeError

(F0AkED)
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(R L —5)

\ +—-— UnicodeEncodeError
| +—— UnicodeTranslateError
+-— Warning

+-— DeprecationWarning

+—— PendingDeprecationWarning
+-— RuntimeWarning

+-— SyntaxWarning

+-— UserWarning

+-— FutureWarning

+—-— ImportWarning

+-— UnicodeWarning

+-— BytesWarning

+-— ResourceWarning
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CHAPTER O

X ARIEAR S

AF ARG AL T2 B AT A A AL SOA AL B 55

TE = AR 5 2 T i) codecs MR 5 SCARAbH i BEAH ¢ . BEAMILTE 2 7] Python PB4 HR 2K
B SR SR 79 KA - st

6.1 string - HREFHFRIR/E

PARES:  Lib/string.py

L%
IARFH) ER st

FHBa T &

6.1.1 FHBEE

LA o SO B
string.ascii_letters

FXfrikascii_lowercase fllascii_uppercase HaMIBHE. ZEAMKET 5= X,

string.ascii_lowercase
/NEFHE abedefghijklmnoparstuvwxyz ' REAKEIT I X, AokAEwAE.

string.ascii_uppercase
KE5+H}F ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' o ZEAMKITIE S X, Ak AkAs,

string.digits

TR 10123456789,
string.hexdigits

FAFER '0123456789abcde fABCDEF ' .

string.octdigits
FAFE 101234567,
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string.punctuation
HITE C DRI E B AR R A5 1) ASCIL AT T LS P AT HR: L " #8%6" () %+, —. /15 <=>7
QINI {1}~

string.printable
A R AT IS S- ) ASCIL FAFH I F 478« iXJ&digits, ascii_letters, punctuation
Mlwhitespace B)EHI.

string.whitespace
RN 25 A7 518 ASCIL FAF AL L) AT ER . o 0 dE 2 SR, AT, [l HRACHIZN i) ]
wAF

6.1.2 BENLFHFREXL

B ER R AL T H PEP 3101 FrfiR i) format () J7EdbAT 2 2478 8 A E A% =01k 11 B
Jjo string B Format ter BAVMRMER 5 W E format () J7 A0 A 0 SEBE AN @ 2 iR B
OIS T R .
class string.Formatter
Formatter RO FIIAG HE:
format (format_string, /, *args, **kwargs)
HEW) APL k. BEZ MR EFREIMEE AU ERM X BFESH. sHE2—1MH
Hvrformat () WEIERE,
3.7 BE S TR SHONAE R IR AL E A3
vformat (format_string, args, kwargs)
R PAT LB Rg AR E . B AT N — DR g, F T HREE A HE LF1E
RS, MARMH *args fil **kwargs IBVERFF ARG Z A M SEOF HFT R
flo viormat () SERAFHE PR FAAEHR B B TAE. BV T SUidm
JUMERTE
WAh, Formatter ibgE X T —Y SRR T m ik

parse (format_string)
¥Rk [ format_string F- 3% [B]—AN Hy W] A0 X 5 4 K e (literal_text, field_name, format_spec,
conversion), BEoxtiiviormat () RRIFFAFHR IR A F A 7B .
TR EAER & b R — B SO bR e B R T SR (WS
BB BO & KA X RGO ), W literal_text ¢ j&— KBTI FEAFE . WA
By, N field_name, format_spec F| conversion [F{E¥fH None.

get_field (field_name, args, kwargs)
25 7€ field_name fEKparse () (W 30 R IEHE, R HFAR B AR5 o 1R [Bl—4>o0d
(obj, used_key). BRIANRANIEZAE PEP 3101 AT & XA FRFER, #l4170[name]” 55 label title”,
args M kwargs 54 vormat () W—FE. IRBME used_key Sget_value () W] key TS HA
FHIF) 25 3o

get_value (key, args, kwargs)
PR E R T Bl . key ZHCRE N BB T . R EREL, BN args TIESHINRT];
WS RFRER, TR kwargs T L BT SH4 .

args RS LB viormat () WALESHEIR, 1M kwargs T2 s h i X5 728U
?ﬂ‘ o

T REEATFERATR, (N2 FBAIRIE — N X LR 8 R4 2ol 5 3w 1
TZRG[RAEAREAT A

R 28 61 ok 1, Bt %2 35 200.name’ B 5 B Hlget_value () W AT key Z {H 0.
fEget_value () BHFHNEN getattr () REUREGHSE K name JEM:.

WERET SR FEIN T DAHAENTL, WKF5| % IndexError B{KeyError,
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check_unused_args (used_args, args, kwargs)
TEAL B SRR AR S HEA TG o e ok R S 80 @A U A v SRS T BT A 2 400
MG (BECRRNESE, FAERRRAIRSE), ARYILS viormat () args Fl kwargs (5]
o RAE SN A T DARIRE SETE S 5k o AESRAGI R IK ) check_unused _args ()
5| A

format_f£field (value, format_spec)
format_field () &fBMEHNEES/EE format (). A% ERE RN TiE TR E
HE.

convert_field (value, conversion)
S E IR Gk Aparse () FEAHREIICH) Kk (Foet_rield() Rk
(1)) fH. BRI SCHES (str), ' (repr) Fil'a’ (ascii) SF5645 2571,

6.1.3 EXFHFHITE
str.format () J¥EMFormatter KILEMA MR FAF R EE (BN Frormatter KL, HT
KA PAE LEATH C RS EEE) . HRiEES AR E AL, (HAFFE X ),

AP E A MERE S () TR BT BC . NEERE S Z NN BB TS, AN
e RO B o USRS B T SO S AR S AT, WA E AR R S ({and ).

Bt 7 BUTEIR TR

index_string
conversion
format_spec

<any source character except "]"> +
"rll | "S" ‘ lla"

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

<described in the next section>

FAARKIEX M ARIBEARME, B F BT 3K T A —A> field_name ¥g 5@ BEXHE AT A0 I BUR R 4
TR I A B B S5 R X 5. field_name 2 J54 %1 conversion F-B, B — MBS T in—A
format_spec, FDA—NES v ATk, X EFEIH TR A AR ERIAKE K

B S A% XA HEIRIE S —TF,

field_name 7= By DA—MNEUF B BT arg_name 1T, W J8T, WELsIH—MiBESE, WSk %
e, WEARE— g REESEC MRS FEAFER P 5T arg_names 24 0, 1, 2, ... )35, EATA]
DA (AR ), 0520, 1,2, . By A @A . BT arg_name NEH TS5,
WICEAEAR A S e e R B (BIAnEAFE 110" 8L ' :-1"). arg_name Z J50] PR AR EL
IR SEERIEA. " name' W WRBX M getattr () BEFEMLAEME, M ' [index] ' B
KRB __getitem () PATERTIERK.

3.0 CESS: MESHUGHA N Tstr. format () FIPAEME, L '{} {}'.format (a, b) HFMHT
'{0} {1}'.format (a, b),

3.4 JUESS: (LESHRIIFN T Format ter AN
— B A B R R 0

"First, thou shalt count to " # References first positional argument
"Bring me a "

e

Implicitly references the first positional.
—argument
"From to " Same as "From {0} to {1}"

References keyword argument 'name'
'weight' attribute of first positional arg

First element of keyword argument 'players'.

"My quest is
"Weight in tons "
"Units destroyed: "

HH FH W W
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] conversion "7 BAiA% A AL Z B AT AR B e . 1R, AR ZUALMER) TAEMEASH) __format__ ()
JTEARGE M. H2, FERLEN O S ol il K AR A — PR, B AR B s e 3. i
WAFEFM __format__ () ZHPHEFI TR, ALASEE R R 2 .

SRR ST = st S M st (), et i repr () T ' et MEEMascii ().
— A

"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 “F B AL SN AT Z IR IS A , BIANTBESIRE . XI5, HOE. /NI (5 R
FEZEZATLAE CH O KSR ARTE S 80 format_spec 37K

RN BB S R AAR SR ARTE =, BRI —35 .

format_spec "7 BGL A DAAEH NER AL SR E R B e 7 B X EIRE R B T BT REAIE T A AR AL
PaAkg ML, (HR2AHAVFEGRIZAHE . format_spec NESIIEHLT B AEMEEE format_spec 74§
R HI e R VBl HLE R R (A A%

WS R X — BRG],

BRAMERIRES

KM AEAR AT B o B e T BONR B, T SORAMELR AT (2 B (B A% X 5 45 5 95
i% Al f-strings)e EATHAT AR ELIEAE A B format () R BERAIARRAL B 2ERHR AT DA E AT 58 X
A AR A TR

KB B IETUER AR OSSR T R30S0 b e 0 g g (i 2 By
— L s A A AR A SR BV st e () AHRIMEES . dEas g AR A B IO A R .
A XU AT I — BB R

format_spec [[filllalign][sign] [#]1[0][width] [grouping_option]|[.precision] [tyr

fill = <any character>

align = LP | nsn I n=m | wam

sign = mygmopomom oo

width = digit+

grouping_option = "_" | n , "

precision = digit+

type ;= "B | "eM | ond" | e | "E" | "E" | "EM | "g" | "G" | "n" | "o" |

AURARRE T A0 align {8, VAT DAZEEAE AT —A> fill TF, ERDAMERETAF, R4 B,
UHZMERE. 18 A TR SRS AE M st r . Format () Jr PR TS MR EH 57 {E ¢ or
V) MR fll R . ELS R B B A 2 M T DA . SRR 2 B format () B
.

RO £ AT

® | &Y
I
r<t | R B A A N ZEN 5 (X2 R BN R B E) «

> s B A N AR SR GO EIRROA ) -

t= | SRHRHESOMEAERT S (W) 2R 2. XA “+000000120” JE
iﬂ%ﬁ&owﬁﬁﬁﬁﬁﬁﬁ?%ﬂﬁﬁo%W%%E$§ﬁﬁzmﬁ,Eﬁﬁ
NI

R L ERe e BRI ER R

R, BRIEE X TR NTBOE, BN T BRI A ST B AT, AR AT,
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XFFF I BA T
sign IO RIA R, ATARATZ —:

R | BX

"+ | FoRbRaE AT IR 5L

- | FoRtrE M AUE T GXEERIAMTR) .

space | FonWAEIEEL EATHEIS24, ENECEMER RS .

b PITRTDALL BRI BN TR BB A BE X BB R VAR
STHA Decimal JRUATAL. X BN, 400 JEH . BB TS BERIAR I, BRI A i
(ECURAVIRZ ) Ob ", " 00" B "0 i, XFTI7AUEL. SLHOM Decimal S, BEAUBA & (IS

BRIV, ISURA VB B S A NIRRT MR Rt 4 2 AL
HORKFS . BOh, AT 1o A G i, KRR S MR R

IR R SR TG4 A A TR R B AR, W 0 SRR,

3.0 RS INT L W (SR PEP 378).

' IR A SRS A ORI ' Q0 T FRI AR 5B 4 TR EOR S o,
o, kAL XY AR 4 ARG A A TR . XTI IR S MU SR

3.6 HUESE: YEIT 1 I (5351 PEP 515).

widih J— /5 SUINE T BEREN TR, SRR, AR R A TR, ARk I
BT AT

U BRI, A widdh T BTN (10*) BRI BT S e AL 505 1 B 5T
BOHTS FHE fll 475 70" FL alignment 200y 1=

precision fe—A{ BT, FURM T £ and £ S ALHOTE B TAL INERR RS DAL
SCHEATT A o0 B G MR S B NN PR R AR 2 B X T IRECF A, %

B R BOR/ A i U e B T 2 DAk B F BN AT TR AR i e
precision
B, type WE TR A0 B
PR R I
%W [ &Y

's' | AR R TFAFRABOASEAY, DA .
None | #1 's' —#E,

AR R REOR R AR

'br | kRIS, A 2 A EBUNECE .

o' | A FETT BN AR RS A BV 1Y) unicode “EA

"dr | kR A 10 R ET

to' | NEERIRE . Hh DA 8 SHELBUN B .

'x' | NaERIAg . A 16 S EBIN R, /NS TFREOR 9 RLERETH.

"X | PNk, frh DA 16 SR EEINELY, MRS REFOR 9 AR

'n' | B, X5 AT ML, ORRIZAATETE A Y R DO R AGE 24 1
e

None | 1 'd" #[d.

TE R FR B2 b, BRGA AT DA R 51 B3 R 2R R BRAR AL (B T 'n' Hl None), X FEAY
i, SR B £1oat () SRR TR AT,

T IR INEUE T 2R 262804
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=3

V| RECE R . DM R e SRR R PR R AT EEST BN . BRARS N 6.
"B EECER. 5 e ML, ARZAETEHEHRE FRE (BT

"I ERFIR . R R R ERIARS RN 6.

"B ERER. 5 £ ML, (HSFF nan $5o4 NAN IR inf #508 INF,

"g' | WHREES. TR ENRE D >= 1, XSHEES AR o MAREE, FRrasR
PAE S SRk GRS TR =k, BRI T AR K.

HERPRLN AR R 2R A Ter AEIE p-1 S8 MLt 245 R A F5 4L
fexp. AR m <= exp < p, HPmPL-4 FIRPFESUEMPA -6 F/RDecimal
B, ZEFHHEE £ S p-1-exp 7R8NS, 25500
FFRER e AKSE p-1 #4780k FEWFEOLT, #SWE S F R 5
LEXWRREE, WAR/NUSZIEEA R TSRSk, BRIESEHT

=

] # ] iiljﬁ:o
BT, IETZER nan 22 BIgiAg 4Ll inf, —inf, 0, -0 Al nan, FTIAGELN
55 o

REEE O N EE [ THEE 1. BRAKEE N 6.
G| MRS, ROT g, ARZATET MBEARR R U "ET . 8555 NaN

AR HREHR .
EX N R [ NP NE P e g RS i YN e
A

s A FECGEIRPA 100 H B E R () K R NE

Nonel RKMIF g, AEZAAET HETE SZmER, MRS 2D ER—6, BUA
%Eg%ﬁ@ﬁ%ﬁﬁ%ﬂ@%rﬁ~*ﬁ AR5 A% B Wi A B st ()
it PR — 2K

BB

A G str. format () HIEHIARBIA K SIH & #10m HEL.

RIBFEHERZEE N TS5 IHRW % #2020, HE3n T {3 1« SREUE %, filgn,, '%03.2£" ATRA
WG "{:03.2F}",

BAAR SO SR HHE BRI, F5AE LA 2R B I
BT SHC

>>> ! , , '.format('a', 'b', 'c")

'a, b, ¢’

>>> ! , , '.format ('a', 'b', 'c") # 3.1+ only
b

>>> ! , , '.format('a', 'b', 'c")
b

>>> ! , , '.format (*'abc') # unpacking argument sequence

>>> ! '.format ('abra', 'cad'") # arguments' indices can be repeated
'abracadabra'

HATEVIISEC

>>> 'Coordinates: , '.format (latitude="37.24N"', longitude='-
—115.81W")

'Coordinates: 37.24N, -115.81W'

>>> coord = {'latitude': '37.24N', 'longitude': '-115.81W'}

>>> 'Coordinates: , '.format (**coord)

'Coordinates: 37.24N, -115.81W'

Vi SH Je b
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>>> ¢ = 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, vy
def _ str_ (self):
return 'Point ({self.x}, {self.y})'.format (self=self)

>>> str (Point (4, 2))
'Point (4, 2)'

PSS A GbRIE

>>> coord = (3, 5)
>>> '"X: {0[0]}; Y: {0[1]}".format (coord)
'X: 3; Y: 5!

A 85 Fl o1

>>> "repr () shows quotes: {/r}; str() doesn't: {!s}".format ('testl', 'test2')
"repr () shows quotes: 'testl'; str() doesn't: test2"

XFFFSCAR A B A R TEE

>>> '/:<30}" . format ('left aligned")
'left aligned !

>>> ' [:>30}".format ('right aligned')
! right aligned'

>>> '/:730}" format ('centered')

' centered !

>>> '/ :A4730)"  format ('centered') # use '*' as a fill char
'***********centered***********'

Befl s+£, 5-f fil s £ ARISEIERE

>>> "/:4f); {:+f}" format (3.14, -3.14) # show it always
'+3.140000; -3.140000"

>>> "/ f}; {: £} . format(3.14, -3.14) # show a space for positive numbers

' 3.140000; -3.140000"

>>> "[:-f); {:-f}" . format(3.14, -3.14) # show only the minus —-—- same as '{:f};
—{:f}'

'3.140000; -3.140000"

B ox Fl 50 DA BT [l 57 il 4

>>> # 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; Dbin: 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: 0x2a; oct: 0052; Dbin: 0b101010"

A 545 T 73 A

>>> '/, )" format (1234567890)
'1,234,567,890"

EVSIER v i€
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>>> points = 19
>>> total = 22
>>> 'Correct answers: '.format (points/total)

'Correct answers: 86.36%"'

(1R s L & e Ak

>>> import datetime

>>> d = datetime.datetime (2010, 7, 4, 12, 15, 58)
>>> '{:%Y-%m— $H:SM:%S} "' .format (d)

'2010-07-04 12:15:58"

IRES AR IR R Bil:

>>> for align, text in zip('<">', ['left', 'center', 'right']):
'{0: 16}'.format (text, fill=align, align=align)

'left<<<<<<<<!

'AnArfcentert ANt

'>>>>>>>>>>>right’

>>>

>>> octets = [192, 168, 0, 1]

>>> ! '.format (*octets)

'COA80001"

>>> int (_, 16)

3232235521

>>>

>>> width = 5
>>> for num in range(5,12):
for base in 'dXob':

print ('{0: }'.format (num, base=base, width=width), end=' ")
print ()
5 5 5 101
6 6 6 110
7 7 7 111
8 8 10 1000
9 9 11 1001
10 A 12 1010
11 B 13 1011

6.1.4 {RRFITER

BRCFAFERAR AL T i PEP 292 Bl 4 58 i (A 7 A PR 07 . BT AR g — A 2 B SO
Prfl (i18n), [ROATERCSA SR, S AR BR A TEA AN D RE 15 SCAS e R HE 6 ] Python F)HCAth Py 2 574 AR
AT HE NI VR T R A AT ASE I 1180 YRR — AR Bl 2% fuflilén 4.

BT SRR § RO, B DA R
© SSONFRXATS s ERPEHON RN S,

e Sidentifier NE# ML, BEVLE —4% N "identifier" AUBLGTHE. EELAKB T,
"identifier" fR#INEE ASCH FHETY (HHEFRIZ) MM FRE, ARAFKNG, AR
RIZR sk ASCIL RT3k . HE $ T2 G — N AERR IR AR I AT R & 45

* ${identifier} M T $identifier. M (TG EIREARMME AN S A7 —H 7 HI bR
WA R EMH, Fla "${noun}ification",

E??@% E‘Jﬁﬁﬂfﬁﬁtﬂ f)m $ 3{%@?&5‘]7}L\ValueErroro
string B TSI SN E Template 2. Template 5 FAITA:
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class string.Template (femplate)

G IEAHEZ— SR I TR 5

substitute (mapping={}, /, **kwds)
PATEANCE e, IR [0 — A8 758 . mapping T ETIISHTR , HoA B DL AR Y
fifFe BRI AR BE—2H B 280, Ho Ay SR BN I S A 24 )45 ) mapping
l kwds 3+ BAFAEEIZIS, WIDA kwds "B 5 A5 A5G -

safe_substitute (mapping={}, /, **kwds)
K Fsubstitute (), ANREZAEREWRAH 5 GAFRAE mapping Fl kwds 5], A2
gl kKeyError F#, 1 I I 5 AT A I B RoR FE S5 R F AR . 55—
Hsubstitute () W22 57 R ALTE AR OL T B BLAY $ 5 ] S R [l s T A 2 5l

ZiValueErroro
W RN A, BN EAAA T RE & A HAb S, (BB S22k [0 v H ) A AF R 1T
NG| KA WA—ITHRL, safe substitute () WATREIRATA B4, W
R B 2 A AR AR, AN & 2 R IRAT . RO RSRS8O 2 A1 Python
PRIFFRY (5 AR S5 4

Template [HSEBIESRBE—A A4 Bl E 1k -

template
ORNE NI IE R template ZHIYAE ARG . —BORUL, IRARNVIZIBIE, (HIFARGIEK

BT

PATR S — A n e il PSR 4 7 081 -

>>> from string import Template

>>> s = Template ('Swho likes S$what')

>>> s.substitute (who="'tim', what='kung pao')
'tim likes kung pao'

>>> d = dict (who="tim')

>>> Template ('Give $who $100") .substitute (d)
Traceback (most recent call last):

ValueError: Invalid placeholder in string: line 1, col 11
>>> Template ('Swho likes Swhat') .substitute (d)
Traceback (most recent call last):

KeyError: 'what'
>>> Template ('Swho likes Swhat') .safe_substitute (d)
'tim likes S$what'

PEBY L ARATLAIRAE Template T2k A 2 O RATIRTE . 2 HafF, SO TTEN A7 R i A
IEMFEA AL H Y, ARAT A E X L2 -

o delimiter -- iX & RN 5 AT BRI 2 AT FAF R P E . BOMEH $. RS E T ak
HIENFIRS, A H SRR ZERDS I E AR re . escape () « MEFRBARANRRTERIEZE
2R B AT (BIINTE T2 28 44 25 1) HP s R TR B 20 B A )

o idpattern -- X & H R IR AW AL FE 5 09 LA B R W Rk = BOAEC R IE R R (2
a:[_a-z][_a-z0-91*), WRALH T IIEVEI H. braceidpattern “fj None W) AR 2 HAE T4y
TGS B AT

filE: T ERIANY flags y re . IGNORECASE, i3 [a-z] AIPAVLACHELEE ASCIL F4F. HILHAT
TEX A TR R a.

3.7 B braceidpattern IR E SRS S PIRRMISNHUERT X7 A

* braceidpattern -- WYJEYESRA T idpattern {H 2 F KA 18T TEF6-5 1) 5 4TI . BRIAME None Rk
5 W3R F| idpattern (BIAEAETE S PFRANZNIRAE B AH R A o IR LR M, X8 AR o 18
S FURNHAESE S 10 5 (A 8 SOR R A

3.7 BB
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o flags - ¥&7E 4 13 F T35 B 4 P 28 1 IF D 6k =0k . A 1F D0 ek s AR . BRIAMER re.
IGNORECASE, {§{ER re.VERBOSE @& #in Aiths, HItH & X1 idpattern w575 B 140
IEMZEERAE

3.2 BTN

PER o — Rt ARnT DA L R A pattern RPN E MR, URARIFEML, R {EL
H— A BAT WA iy A4 AR A IE W SRk s O R o X B AR BT BT 2 28 AR, AR TER L i
FFR AL :

* escaped - X UIVCECH SUFS, AEBABEUPE $5.
* named - XAHVCECAMAERE T H) AT AFR: AR 20 SR A Y 2 AT -
* braced — X AHICHEAT A LT T H G AT TR BN Y 6 SR T 9 2 B AT s 1B 5

o invalid - XA PCTEAT A R AP GERN AT . IF BB 2 AR IE Rk 50
KFE.

6.1.5 FHBhEF Y

string.capwords (s, sep=None)
fiflstr.splic () BSEIFS REN, HHstr.capitalize () ¥R HRERA,
Mstr.join () ¥ REH PR BEFTHEEE. AR TR A SH sep HAA W N None, N
%ﬁgg?ﬁ%ﬁ%ﬁ%ﬁﬁ*ﬁ%i‘%ﬁ#ﬂ%%%ﬂﬂﬁﬁ% SEHTARPAEER, BN sep KGAIFT
HHf42 B i) o

6.2 re - IENMFEXIRE

PACHS: Lib/re.py

RXAMBLERFEE 75 Perl i 5 2R IR 2k AV B A -

B AN 8 R F AR BE ] DA Unicode FFH (str) , WAJPLE 8 fiFTrE: (bytes). {HE, Unicode
FAHRE 8 IR Wit Eul, AR — T B L VLEL Unicode FAFER, 2 IR
Beldh, YT E AR, B AR g 2R A b 5 BT RO R R A R ) B — B

IR A AL AT O\ ) SRETRFFIRIE X B0E AUV SRR P AT I AN G | BB TR IR 35 3L
X 2x5 Python 744 7 IRIME HHORAR ) 745 1 AR ) F A A= AE b 58 BN, SEVTRE— RO
TE, P TR G IR NN\ ORI AR, PO IENZA 00N \ N\, AR A SR AR 1
Python P73 FIHAE H LR \\ o 1T HAB R, A6 Python F) 55 8~ 1 {8 9 SO AL A
RAALM ISP, BAERf &7 AiDeprecationarning HRAERRKM N SyntaxError. 1
7R RIS 15 M Rk s A RN S AT IR & 2

RPN X T IE LR 2URE U A Python B UG AAFER FRYE: FEAWA "o BISRMFEAF R e,
FURHTAS MYAE IR R BE . L e \n" FOREE "\ A1 'n' TIDFAFERAS, 1 "\n" MERH
W NIATFE TR . AEaCAE Python TS H i ##R £ (5 X b RUAA FAF R R ER TR

2 I A3 IE ) ik s A EER SR A R B BT 73, AE 20 3% 1B Ak XL X SRR — MR, ATRE
JedmiE— N IENXTS, 2k T340

hz%:

i =R regex , 4L T SARMERE re BURARZRY APTEE 1, [ AR AL T BN D REAIH 42T Y Unicode
.
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6.2.1 FEMRXAFE

—AIEMFIAA (B RE) #5E T 45 Z PR FAFER 5 IR NI R ALEARIG R A R 2 7 R
BERYIENIZA AR (S —MENFA R G IR R — AR, X PR LS SR ) o

IR AT DADEEE . Wk A 70 B #RZ I NIRRT, B4 AB B2 I MR, %, WRTHH p L
fi A 3 B — 545 g ITEC B, H84 pg W] PAVLEC AB. IR A 5l B WS IRME Se g didt, A Fl B f74E
IR MEMAATIH . BTA, B2k MRE 5 i) X LA i fa BT E 2k M. T/
W2 IEMZAAXHIE LI, 2% the Friedl book [Frie09] , i HoAth g i3 a4 i) 155 -

PATR R IE Mk AR A el 20 . S PRA (5 EAIER , 2% regex-howto.

TR AT DAL Sl SO PR AT . IR Tl AT, e A, rar B3R 0, H R A AR
IENZRGEA . BATRICHCE & . RATABHEEFAF, BTA last PERCFAFH ' last . (FEX—TH
fbilsy, FATFMH this special style XA URRIEMEREN, @HANLS, LA FAFH
] 'in single quotes' , BAZ|EHI.)

FUFLE, an 1 B, BTRRTA . AT AT AR B REE S S, WA A 55 i
) IE DN Fak = AR

HEEBWRF (%, +, 2, {m, n}, 55) RNEEEBRE . XFRRER T AE008E 58 2 BT, FIH M S8 i 8 1
ez Xk, Y H—MNZEERIRE, WTAMEAFES . i, £k (2:a{6}) * IEFL 64> 'a”
FAEEAEEIREL.

WK
G AEBRIABER, TR THTROERE TR, WA THREDOTALL , ERHIUR L RHAT RO FE R
T

>

AL IR IR, I HAEMULTTLINE BisCR ICRL it T 5 B E N5

$ VCELFAF R B BUE AT A Bl — N7 4F, FEMULTILINE X VEEL AT AR Bl — 7 4F. foo ILHL
"foo' Ml 'foobar' , HIFN| foos HILHE! 'foo', WHMMZ, IF 'fool\nfoo2\n' XK
foo.$ , WHILAL 'foo2' , (BY¥EMULTILINE iz, AJPADCECR] 'fool' 5 HF 'foo\n' &K $
SRBIAZE . —ANEWATHT, —DEFER G

X B R Y IE U SCPTAE 0 BME R E AL, REZ KL AT . ab* RILEE 'a', 'ab', M 'a' " &
mREEEN b

X ETE AYE NPT 1 BT REIRER . ab+ UL "o JEHEREE 1 ASPALBEEEAD ', BEALIT
Bt ra's

X B BT Y IE U CPERE 0 1) 1 IRESL . ab? KL 'a' B3 'ab'.

*2,42,22 x4t R BRI ARy ENTETAT TR PTREZ A ILEL . A IRIF AT
AT WERIENE < o> HEERE] '<a> b <c>', BRFRLEENFRE, MAUE '<a>',
AEBARTZJGASIN 2 RFRAEDA 3F 48 5 XS dfn: s 7 sAHEFT UG RE Y PR 38
PERC, (EAIEMS <. %2> FFL UL " <a>"

{m} XFHZ AR IEN R EVCEE m NER . DT m B SEOCE R . i, a{e) FFILE 6 4

ra', HEARER 5 A

{m,n} XFIENGEFT m ] n WIEES, £ m Ml n ZAIPURRZ . o, a{3,5} KL 3 | S 4~ 'a'. &
W& m BoRAEE RN 0, 28 n $5E FFR-NITCHRIR. il a{4, yo KFIEHL 'aaaab' 53 1000 1~
‘a' B 'b', (HRBEVLHED 'aaab' . S ANEEAME, 15 W ICIEHEAIE AT I 1% Z g WA~ 21 7L

{m,n}? Hi— MBI ST, HICEOR B/ DS i, XFF 'aaaaaa’, a{3,5} L
fii54 ra', Mia{3,5}2 HILHI 34~ ra’.

\ B CEFRTAF (SRVFRPUED "+, o, B A ), B Fon — MR TS R TS 2 e T
.
WRAREA B FIE TR (r'raw' ) RFBMX, B2C Python Wl H UBHTIE A LF51;
SRS SUFES) AR Python BT E$ R A, BRI 45 A fe t IIAE 455 . SR Python AJ PAGH
BEXANFES, AL RAHTFEN R EE IR X TR, ProAm BEHEEE , sl a Sty ) 3
ka, WEAH R IG AT

*

<+

(V]
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[1 HTER—ATFIREE. £ EAT:
o FAFAIDARARA M, HAn [amk] PUAC 'a', 'm', BCH 'k

o M DAFRFRER, WA - WA FEAIERR. I [a-z] FFITEALM /NG ASCH
fF, [0-51[0-9] RFUCECA 00 B 59 PN EY:, [0-9A-Fa—£] RFUCHATA 7St £ o
R - AT T (et [a\-2z]) A BN EEEMEELRRE (W (-a) 5% (a-1), Bl
HFERE BT -

o BRRFAEEEGY, RETHRIRS L. B [ (+*%) 1 REAVUEGX LA SCETRF ' (', '+,

'*',OI")'O

o FAFERM \w HF \S (W T E ) EEANI AR, B0 PAVCHE A F45F HASCIT 5§
FLOCALE B,

o ANESATLE N B TR ] DAl BORCRBEFTILAC. ARG TR " TR RERSG
W FAPRFSBICES, B (5] FFILECHTA TR, BRT 'S, (] FFILEPTA AT, BT
AN MERAERGE L, BRI 3L

o EEAWNEITH —NFA 1, AWM, B2MEEZHN ERRHTL, B2t e
ELEEM. e, (O NI A [T O (4] #nl PAPCELHES .

* Unicode Technical Standard #18 H i B R A FE A BAE SR T BEFE ARSI . 2R 2 2048 15
%, BTOAN THEBXANERAS, —AFutureWarning FatEH 2 XIWIHLEY raise, HFE
PAURJURME DL, SEAH ' [ R, SEEUE FOFERFH -, tes, " ~~" f ' AT
WA FERFEATH R AL L

3.7 R WER— PR B I TE ER RSB WIE, —DNFuturelarning & raise

| AIB, AFlB A PDURAEEIENZA, QN ENZEER, VLA A 83 B AL AN E N AR AT A
V). Bl DAMEAE (LFA)) WNE . TR AT, 1 BRI I AR AL
AEATUCHL . M—ARERSE VR, XA iz . BREEE, —H A LRSI, B
PEFFUCHD, RPEEREF=A— AU UCEE. s ie, ' 1 RO SAE . QIR ECE ' | A,
AN, FEEESEFAER, ).

(...) (AHE), KEESHEEENERS, IHFRREAEGRIHAMEERE. ICREERE, AEaMNE
A PARAREL, HATLAEZ JG M \number % X FEH AT RIRVCHS, 2 JG 3T R4 n . BEPLHL 747
rerEE ) AN (B, BEI NS ETAEARE: 10, D).

() RN IRICE (— "2 BREE T O RS ). 2 RN OOE TR
2B . XY REE A QERWAA; (2P<name>...) @ME—MBIs. AF2HETI
FEIY o

(?ailmsux) ('a','i','L','m",'s', '"u', 'x' FEH—AHEA) XPHGICH—ANEFRFF; XL
TP IE N F A2 E DL P ARid re . A (AUEEE ASCIL “24F), re. I (BMK/NG), re. L (S W),
re. M (ZATHER), re. s (4 dot FERLAF4F), re .U (Unicode PLIL), and re. x (JUEKAER). (X4E
FRigFE 23 2 iR AR X S bric L S e IE R R, XN HEMBR AR, i T
fEre.compile () W& flag B8, PRCWIRTERB AR R

(2:) IENEFESHYAEHPIRA . PCECHESE S W AT IE M Zks, (H BT DERCH) 45 R AetE
AT USSR B 2 2 SRR R | A

(?ailmsux—imsx:-) (‘a','i', 'L, 'm', 's", 'u', 'x' PO KHELA, ZFTEN ' 15
WEREE "1, 'm', 's', 'x H—EIZAY) RN EA R H R R B R
bricre. A (LICHL ASCI), re. I (BWK/ING), re. L GEFIKED), re. M (£47), re. s GRICE AT A
F4F), re .U (Unicode PLHL), and re. X OTKBI). GricliddErism =)

'a', 'L" and "u' fENNEARICEMEHDFR), FrAENTARES &k, sEIREE - o 4t
AT BE N BRALT, Bt s TS N PCEZRE . 7F Unicode BEP, (2a:...) 4]
ek HUCEE ASCIL, (2u:...) PJ#eh Unicode PLRL (ERIN). 7E byte £ (2L .. L) YIHCHIES
WS, (2a:...) Y HICES ASCIL (BRiA). XAl =0 B s A N ILED, 55 4 PEfic A

XA Z M
3.6 HUHTIIA.
3.7 WESE: £55 rar, 'L Mt FAERT DAAE— A
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(?P<name>-) (MZL4E) EMUENLALE, HL2UCE SR F a3 HAE SN2 & L) name HeFRELY) .
A 44 W E AT R Python AR iRAF, I HENH A4 HEEH — N ENFRRRE L, HigE L —K.
— A RAERE TS, X H G YA .
A E R AFE = LR e g . WRAEUZ (2P<quote>['"]) . %2 (?P=quote) (i
Vi, VCRCBAE | S a0 | SHEE A F4FER) -

5| F¢H& "quote” B E XX 5| AAE
FEENE 5 W

» (?P=quote) (UI/R)
e \1

AL BRPCRCXT 52 m

* m.group ('quote"')
e m.end ('quote"') (%)

151853 re.sub () B repl 25+ + \g<quote>

e \g<1>
. \j_

(?P=name) [ [a]5|H— "y H e EILECHTEAR Y name (64 21 P PCRCE] ) H3 AR 7 6R
(4-) R BN AP

<) PEEE N, HEFAEERLEWANE. XA lookahead assertion, A, Isaac (2
=Asimov) L 'Isaac ' BATEGHE "Asimov' WHHE.,

(2') PCEE - REFEHEN . XY negative lookahead assertion (FiMEUR) » HCANPE, Isaac (2!
Asimov) HAJGH &2 'Asimov' WIEA VLA 'Isaac ' .

(?<=-) PLECAAFER YL FIA &, EMRImHICE - N AR 4807 & . X 0:dfn:positive lookbehind
assertion (IE[]JGHLWTE ). (2<=abc)def £FF 'abedef ' HHRE|—NIEHL, FAHEMAIEEE 3
MR A RS E A LA A LA R E K, BB abe 8 a | b 2T
1, B2 a* fla{3, 4} AAJPA. ¥ DA positive lookbehind assertions FFIGHIFER,, 4l (2<=abc) def
RN a FFIRE R, MM\ dEREW . R REEMER M search () BREL, MAZmatch ()
PR :

(?

>>> import re

>>> m = re.search (' (?<=abc)def', 'abcdef')
>>> m.group (0)

'def'

BN T — MBI R 3

>>> m = re.search(r' (?<=-)\w+', 'spam-egg')
>>> m.group (0)
leggV

3.5 MU A AE K ALE T SCRE

(?<!-) VCELMHINEZHIAR ... BRE. XA negative lookbehind assertion (JGWrEBAR) . 24
PUEm JEWE , 8 A CUL LA 2 K1) . H negative lookbehind assertion FF 45 1A T RAM
FAFR I RIF IR O B TR

(? (id/name) yes—pattern|no—pattern) Ul £ %45 F W) id B name 17 15, P & 2= i VL
yes-pattern , H 2 VCE no-pattern, no-pattern A%, WAIDAREZNE . Han, (<) 2
A\w+@\w+ (?:\ . \w+) +) (2 (1)>1]$) 22— email F:3,VCHE, FFVUAC '<userfhost.com>"' HY
'user@host.com' , {HALPLR '<user@host.com' , ALV '"userRhost .com>",

T\ R AL F L AU . SRR 2 ASCIL $L(isi % ASCILF6F, HEATE
MBE R ICRESE AN B, \S DUREFAT 5.
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\number PLFiHFREMHEG. BMESRE—THE, AEM 1 HiEHS. L (.+) \1PEH 'the
the' @(# '55 55", (HALPLEL 'thethe' (HEEAGHHEIITEHE) . XAFHK)F Y] LG H T ITE
HITA 99 NH G . WIR number W55 — 80052 O, B0 number 12 =4 )\, ERHASYWEFEZ
— A, /PRI ECTE. 76 1A FRHEEA N, AR SRR R AT

\A HCEL AR TG

\b LAtz F4Fs, H I B IR s 45 R A B . — AN BRI E SO — N R A R4 . v, I8
35 \b 7 X Nt B\ FAEZI, B0 \u MR ISR, AL © \bfoo\b" T
fic 'foo', 'foo.", ' (foo) "', 'bar foo baz' fHAJLE 'foobar' ¥ 'foo3',

ERIAE LT, Unicode AT /2 7E Unicode A H I, (@ PAFASCIT FRicsk ek,
R LOCALE FRic Wik BTG, A2 d Y mhiE S KR E R EN, \b #TREERTLF, NMES
Python “F4F 52 SUARFA

\B VL% FAFER , (H RAETET T Lok Z4s 2. B2 r'py\B' ILHL 'python', 'py3', 'py2",
fERPLAE 'y, "py. ", B "py! . \B & \b HEE, FrbA Unicode #3112 B Unicode
B, BFsS I RIZA ), B DA ASCIT R oRikAs . MR T LocALE kR, WITR )2 5
FEEREIE S e
\d
%fT- Unicode (str) $£:X:  PCEFEC{TA] Unicode +#EH1%L (#t/27E Unicode =47 H 5% [Nd] B F4F)
XEFET [0-9]1 , FRZHAMPE 74T WERIRE TAsCIT bR, #iHIEHS [0-9]
T 8 fif (bytes) #£X:  VCEiATAf+3EHI%L, w2 [0-91.
\D VCEAEATIE - HIB T 74 . Wi \d BUE. R E TASCIT Andk, WS T (~0-9]
\s
%tF Unicode (str) F£5X:  PCECLAEA Unicode 25 FIFAF (46 [ \t\n\r\f\v] , A REHMFEHF,
FE AN [l o HEBOR N 20 58 A BAT S0 ) o ISR ASCT T W% E , BEHPLED [ \t\n\r\f\v]
T 8 i (bytes) FEA: VL ASCH FFRYZS 74T, w2 [ \t\n\r\f\v] .
\S VUEATLMTIESS 74T #h@ \s BUE. WEREE TASCIT bR, B4 F [~ \t\n\r\£f\v] .
\w

X T Unicode (str) FEX:  PCJC Unicode Jalif Y74, A8 1 n] DARY G A 46 K500 74,
FRCF AN . WEPRBEE TASCIT bpak, BURILAC [a-zA-20-9_] .

Xt 8 1o (bytes) #£:X: VLR ASCIL 47 P B F R F R T RIZ, W@ [a-zA-20-9_] . {15
BWE T LOCALE FRit, HEVCHEL Y BIE S IR BRI A A TR

\W VCECAEBRR EAF I AT X5 \w IEM . WM TASCT T bR, X% T [~a-zA-20-9_],
WA T LOCALE AR, D4 PURL 24 wif P IEk H BE AR R = AR R RIZ B 7457

\z HLE i .
2K 7> Python [BRHERE SCFAF g IE M ZR A S8

\a \b \f \n
\N \r \t \u
\U \v \x AR

(R \b BN TR B A, ERIEFAFEGNFRIBR, H [\b] .)

"\u', A\UT AL AN B FESITE Unicode BRI . 7E bytes B EATS G . RAIHY
ASCII “F R SUPF R BAER K], SR vk AR

NS AL R — A RIE . ARS8y 2 0, B8 A = A NIEHIELGL, IR 280 e Nt
X HAbffE oL, BRGNP asoR, Nl SURZH =K.

3.3 U AE: T \ut A NUT BSOFS
3.6 MUEEAE: | 1\ A~ ASCIL P RFALGA AR e L i i -
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3.8 WA ST ' \N{name} ' ¥ SUFH. SEETAFRFMES—F, EY T a4 Unicode F14F (B

U " \N{EM DASH}'),

6.2.2 AR

WEHE LT IUAS AL, HE, F—D0Ioh. AR E0E i e e k0 ¥ it ioAs (47—
FRE) . dREBEEMNA, DRt EM IR g, 2 aEF TiE.

3.6 JRUESE: InE B IAE 2 RegexFlag KWL, XANH@enum. IntFlag T,

re.compile (pattern, flags=0)

re
re

FFIE M FRRA PR GE— E0 ak Xxf 20 (IEWXS), WA T ICED, S ix X4y
Yimatch (), search () PAMEAMIFA.

XA RIR AT R T DA I 858 AT SRR EUE . EFT AR A MES AR, ATRAE S AL OR #:
ke (1 #RAERT) .

52l

prog = re.compile (pattern)
result = prog.match(string)

FHT

result = re.match(pattern, string)

WR TR LR AIE MBI, i re. compile () MGRAFEX AN IENXFR A AL, W]
PALERE P S R

L @it re. compile () GiIaIRE, ARG R BSEAF, BT A B IE W kX6l
MICTH 7 g 1A 1) AL

A
.ASCII

ik \w, \W, \b, \B, \d, \D, \'s f1 \s HJLHL ASCII, i A 42 Unicode, iX H X} Unicode HUERL, &
1% byte FELZME . 4T RIHEZE R NBARE (2a) .

WE, A TRFFEHRE, re.URCIKAFESE BA MBI L re. UNICODE FRATER (2u) ) ,
{H 23X $67E Python 3 2 TUAHY, B NERIAFAFERE 442 Unicode T (I H. Unicode VLA 721 byte
HED

re .DEBUG
SR GRiIFERT debug (5 5., A NEARIC.

re.I

re . IGNORECASE
PEATZAMS KNG UCRL s bl [A-2] WA VEEY/NSF4F. Unicode PURiR (bban U PURD 4) FAEA
A, BRAERE T re. ASCIT brid K25 HE ASCI PCEL . M HiE 5 KIS HUEXAMRI], BRaEsE
T re.LOCALE FRic. XS T HEHRIE (21)
R, HBA T IGNORECASE bRi, % Unicode #£3X [a-z] 3 [A-2] MILTART, TR ILAL 52
A~ ASCIL ZEA5 R 4 NEAMAAE ASCIT 24T T (U+0130, $1 T KRB Taii A~ s e L), v (U+0131, $if
T/NEEA B, T (U+OLT7E, I T/NE K s) and 'K (U+212A, FF/RSCAFS). MR HASCT T #Rid,
R B2 frA” 27

re.L

re .LOCALE
F 24 HE T DO A \w, \W, \b, \B FI K/NEHURICHL . X MRic HBEXT byte FEUA . XMl
AHEFEBE R, RS S RIEHLRRA T EE, Bk H R B4 257, 1w X 8 (a5
Unicode VLRt 7E Python 3 LB H , Al AMEBEATRNES o« XK NE-ARIE (21)
3.6 S re. LOCALE HAEHT byte #£X, MHAREM re. ASCIT —EH.
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re
re.

re

re.

re.
re

re.

re

re

re

3.7 MU SE: B [ re. LOCALE FRicl i izt I W G AN A S 2 I OBUA = XIS 1 IR
R AT AUNTHID NP AL R A

.M

MULTILINE
WELAMG, FXTFAF  ICECPAFER TG, AT (BT AR e i SRR A5 ) s ARl
FEs ICRCTATEH R, A TSR (AT RTINS ) . BOAREOLTR "~ IERE 74T 3k,
'St ILECFATHREE . MR NBARIE (Pm) o

.S

DOTALL
ik R ILECAE T AT, IR ARG MRC, . WEPLEC BR T BAT AT R A
FERTAT . M NBARE (2s) o

X

.VERBOSE

AR SOV 2 5 3 W] e B AP A IR R il o BOR R IR RE . 25 A5 & D200
BRARAE DTG Y P B th SORMLA S, BEEAE *2, (20 or (?P<-> pHZ N H—P1TH
A # METFRERE ST, BAEZ G TR S ER .

T R T T T DU i A A b R P — - R

a = re.compile(r"""\d + # the integral part
\. # the decimal point
\d * # some fractional digits""", re.X)

b = re.compile (r"\d+\.\d*")

X NER-ARIE (?2%) .

search (pattern, string, flags=0)
P 545 $ HBICECAEA S — B, TRk bl — AR A e B ad 2. Q2RI VRS, ik
[ —4> None ; ERXFIHE|—ZRKEITEZAFW

.match (pattern, string, flags=0)

U2 string JFARET O B ZAFAFICELE] 1 IR Wk, il [ — AR A e B2 at 2 o AR
AILEE, BR[E None ; R ERFRKEZILAZ AR

HEREREMULTTILINE 247850, re.match () R VCE PRI IA AL B, 1A VEECAEAT T 1R .«
WIRARIEE N string WAL E, #ifHsearch () KR (WATSF search() vs. maich() )

. fullmatch (pattern, string, flags=0)

UNSREEA string VERCE] 1N Zh 20k, Wiak ol —HIRZRY I dexd % o A Mghik [E]—4~ None 5 3%
ERXIRER L ILHL R AR o

3.4 BT

. split (pattern, string, maxsplit=0, flags=0)

H pattern 53 FF string . QIRAE pattern WHHIREFE S, A ABA WAL SO B S W S7ES R E . 10
R maxsplit 25, T VAT maxsplit W I, T 74T 4 0R 0 215 KM e — o

>>> re.split (r'\W+', 'Words, words, words.')
['"Words', 'words', 'words', '']

>>> re.split(r' (\W+)', 'Words, words, words.')
['"Words', ', ', 'words', ', ', 'words', '.', '']

>>> re.split (r'\W+', 'Words, words, words.', 1)
['"Words', 'words, words.']

>>> re.split('[a-f]+"', '0a3B9', flags=re.IGNORECASE)
[ro', '3', '9']

ﬁﬂiﬁ;@ﬁ%ﬁﬁﬁtéﬂé‘, It USRI R, IBAERE S AN ZR R T4
EdE—H

>>> re.split(r' (\W+)', '...words, words...")
[*v, '...", 'words', ', ', 'words', '...', '']
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DRERYTE 7 B 2R 2 Hh BRSSP R (07
FECAY R TEEERE 2 IF A5 eR  EEA IR R BLAE R

>>> re.split(r'\b', 'Words, words, words.')
(', 'Wwords', ', ', 'words', ', ', 'words', '.']

>>> re.split(r'\wWw*', '...words...")

["’ l', Vw', ’OV, ’rV, ld’, IS’, l', ’lJ

>>> re.split(r' (\W*)', '...words...")

['l’ l-.-l, II, 'l, lwll ll, lol’ l', lr', ll, 'dl, 'l, ISI, '---'[ ll, ll, VIJ

3.1 RS BT AR S AL
3.7 JROE SR BN T S AR A

re.findall (pattern, string, flags=0)
X string I 5] —AANEILY pattern (VCHCAN R, string WNAEB A BEA T4, DCRCHHR S i 0573 ] .
R BB 2, BN HE5R: e —DedHs R (WX B EE—
HEWE) . SRS EES R,

3.7 WU A AR D EC B W] PAERT— NS IE R S B T

re.finditer (pattern, string, flags=0)
pattern TE string RETA R AEEE UL, 3R N — AN Rierator [RAFT IR Bext % o string A2 504
I, TCECH ) HES . S TCRC AL S AL R .

3.7 WU A AR EECBAAE W] PATERT— S IERZ S B T

re.sub (pattern, repl, string, count=0, flags=0)
AR [ repl AL string e A H & LAY partern TRAFHYFAFER . WERAE A K,
WA S A 3R 1] string.o repl AT AR AT ERBCRR KL QoA A0 AR, UH T AR ] SORMEL R SO 41 #5
DRI WYL, \n SBEBCN—DATRE, \r SBEHCN— DI, K. RA
ASCIL “FAFE U SR BEAEARSR B, 2B R R AL H . HA RIS SO S BIAN \ & S PRFR I
Ffo a5 AR \6 S HFEEE 6 4L VCRC 2 i F 74 s ok B . Bl

>>> re.sub(r'def\s+([a-zA-Z_] [a-2zA-Z_0-9]1*)\s*\ (\s*\):',
r'static PyObject*\npy_\1(void)\n{"',

C. 'def myfunc():")

'static PyObject*\npy_myfunc (void) \n{'

WS repl 22— A%, IBERWRAAEEI ) pattern WITFOLR o XA RBOLURER — A~ I et 2
SR, R Bl ERR R AT .

>>> def dashrepl (matchobij) :

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'

FET AR — PR — M 2T 2

TSR count 2 BRI B R IREL count WLATRARSUREL . MR AWK S4K, B8 &N 0, B
AW ILEEE SR e, VR RAEA IS T O BCE RS, BrbA sub ('x*', '—', ‘'abxd')
RE '-a-b--d-' .

TEFAFHR BN repl ZHUEL, W1 EFridR pd%s U A 51, \g<name> & 6344 414 name, (¥£
(?P<name>--) FE¥EPFE ) \g<number> &ffIFH; \g<2> 2 \2, HEH#HRT LIk,
0 \g<2>0, \20 FLpifRE N 20, AR 2 JFHRAEE—F4F '0' . M5 H \g<0> 18
pattern VER—HEANHEFTE H

3.1 WSS N T RIEAR LS AL

3.5 WO S AVCECRI AL S B 2 AT ER

H
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3.6 JUCEEE: partern FREIARFIEE L (1 '\ Fl—> ASCILFAFAIR) B R AR .
3.7 JCEEE: repl FPIARKEE L (1 '\ Fl—4> ASCILFAFALA) Bl iR,
3.7 iR A AP A DT RCAH AR I S B e

re. subn (pattern, repl, string, count=0, flags=0)

Fihgsub () FR, HRERRE—ATTH (F4F 8, BHRLE.
3.1 A SN TR EARIE S A
3.5 R ANPCEL AL R 2 AR

re.escape (pattern)

5 X pattern FREIRTAF o WNSRARAEAE B AT e A 3 1R W SRB AT AR 0 SCAR AT R #EFTIL L, &
WA Hr . tn

>>> print (re.escape ('http://www.python.org'))

http://www\.python\.org

>>> legal_chars = string.ascii_lowercase + string.digits + "!#$S%S&"'*+—."_ " |~:"
>>> print ('[ ]+" % re.escape(legal_chars))
[abcdefghijklmnopgrstuvwxyz0123456789 1 \#\S3\& '\ *\+\ =\ . \"_"\|\~: ]+

>>> operators = ['+', '=', "'"x', /v, vak1]

>>> print ('|'.Jjoin (map(re.escape, sorted(operators, reverse=True))))
JIN= TN NFNF [\ *

EARECRBER T sub () Mlsubn () WEHRTFAFS, WA R 28 L. Filan:

>>> 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

3.3 BT v R L.

3.7 jsE A JUAHEIE Rk U B Rk S TR A e Lo BHg, rvr, me, rer,mrn,

v/v,v:v’ Lt T=t s @ ﬂ:ﬂ nsn ;{%Z:ﬁ%%ﬂizﬁz:io

re.purge ()

TR IE MR K ZA7

exception re.error (msg, pattern=None, pos=None)
raise —MMISh. LB E] R FATH AR A ROE AR (Hein, B85 —AAIL
BCidES ) s HABAE RAE g i s DT FC ™ A o AR AP A R ITRL, RSN R

. B RSB LA B s -
msg
A A BRI B -
pattern
RN R
pos
G R pattern (ALEZR S| (FTPARZ None ).,
lineno
XTI pos (A PASE None) FFT5-.

colno

XN pos (W] PAJ& None) 315
3.5 HRUSE A BN TR AN SR
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6.2.3 EMFiERX R (EENIER)
G I TE N e 1R 20 5 SR DA O Y A T«

Pattern.search (string[,pos[, endpos] ])

FIREEEAS string FHEE—DVCECAIOLE, R [0 —HIRIAYG B xf %o ASRBCA VLRD, k1Al None
F EREMEREICALEA R

ATYERI S A8 pos B T FAFR PGB RN ERS] BRI 0, EAZEEN TFFEY
F 0 FERUEAR IC AT AR ELE ISk, AR A IS TN 28— AN E4F , (BARSTLRLRS [ FLE T4
FEDAR

LS HL endpos BRE T FAFR RIS BIEREFAPKES] endpos , A LA M pos F
endpos - 1 WFAFLMEILHAL. QIR endpos /NT pos, TIAXAILE A F4b, W2k e 2—4
IIFIGHIENRT 4, rx.search(string, 0, 50) ZMT rx.search(string[:50], 0).

>>> pattern = re.compile ("d")

>>> pattern.search ("dog") # Match at index 0

<re.Match object; span=(0, 1), match='d'>

>>> pattern.search("dog", 1) # No match; search doesn't include the "d"

Pattern.match (sz‘ring[ pos[ endpos]])
U2 string 1Y) Fr4é 4 E REAS FR XA IE ML AL BANILEE, il [l — ARG I B at 2. ARA
PLfE, mlik[e] None ; HEEESFRKEZILHZAFL.

AE S pos Fl endpos Hsearch () £ M.

>>> 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'>

ARARAR SE SLVCHRAE string IR, [fif search () KB (B BFsearch() vs. match()) .

Pattern.fullmatch (string[, pos[, endpos] ] )
UNSREEEA string PERCIX A IEMZEAF, il [l — M AHI Y B rd 2 o LR None 5 JERLIRE
KDL AR -

RESHY pos Fl endpos Y search () £ A .

>>> 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 BUBTIA.

Pattern.split (string, maxsplit=0)
G Tsplit () WEL T wEERIFER.
Pattern.findall (string[, pos[, endpos] ] )

FMIERi findall () , AT oFEERE, (H R AT .S 5L pos I endpos , FRTIBRILH,
W search (),

Pattern.finditer (string[, pos[, endpos] ] )
FMLIREL finiter () , A TomiFEtEal, EAT AR AT E S 4L pos Fl endpos , PRI R,
W search ().

Pattern.sub (repl, string, count=0)

ST sub () WAL, BT AR

Pattern.subn (repl, string, count=0)

T subn () BB BN T g IR,
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Pattern.flags

IE N PCEEARIE o X A2 W] AME L compile () IS AT (2-) WEARIE, BPEARIC LI UNICODE

LIS

Pattern.groups

HHARE AL AL R
Pattern.groupindex

Bl (2P<id>) E XA S HAMBTFHENTFH. WA 54, BT an.
Pattern.pattern

i A R JE AR T AT H

3.7 WHESE: Psfiicopy . copy () Mlcopy . deepcopy () BRERISCRF . S o A IENMIZA AR oA 2
JEFPERY .

6.2.4 MLECRIER

VEECAT SR B — MR True. WEREAVCE)Ematch () Msearch () ik None FfPAYRTAT PAfA]
A £ iR R B2 TS DU AL

match = re.search(pattern, string)
if match:
process (match)

VERECXT G SCRFAT Jy v A 4tk -
Match.expand (template)

Xt template HEAT SURMALER SCE I Hak ), 5itBsub () Jrikmh—E. e SCANTR) \n YA A Y
TAE, BE5IH (L) Mg A E (\g<1>, \g<name>) HHAMIV AL A AZ

3.5 MUEE A ANVLHC AL &R I 25 24

Match.group([g@upL.“])
R AEE SRR T WERAE SR R DT, WRAE SIS, 4R
A — Il (BASERIE A0, WRASEG 41 EAR 0 CBEATTRCELR M) . Wk
— NN SEAE N 0, FHBLAIR [ {ER e BN DL A7 5 AR E R — B [1.991, S5R0EH
WS AR AR — SR IR, s KT AR E WA, — P IndexError il
BHRAE raise. AR—DAHAEEREN—ARD, FRITREZ R, BRI R/ — L.

>>> 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')

WMRENFAXMH T (2P<name>-+) i, groupN SETRB W e A A A4 T WR—
FRRSBAEFE AP R E SCHHAEY, — A IndexError §f raise,

— AR 2R B

>>> m = re.match (r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.group ('first_name')

'Malcolm'

>>> m.group ('last_name")

'Reynolds'

iy A A R A R G ET
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>>> m.group (1)
'Malcolm'
>>> m.group (2)
'Reynolds’

R —AAPCE SN 2K, it R [l fe e — PR

>>> m = re.match(r" (..)+", "alb2c3") # Matches 3 times.
>>> m.group (1) # Returns only the last match.
|C3l

Match.__getitem__ (g)
XAEMT m.group (g) « XAVFE RG] H—ILR

>>> m = re.match(r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m[0] # The entire match

'Isaac Newton'

>>> m[1l] # The first parenthesized subgroup.

'Isaac’

>>> m[2] # The second parenthesized subgroup.
'Newton'

3.6 BUBTINA.

Match.groups (default=None)
R4t , WEARE WA, TR 1 BHEEZ A E . default ZHHTAS
HUTHEAIE L, ERIAH None,

fBiln

>>> m = re.match (r" (\d+)\. (\d+)", "24.1632")
>>> m.groups ()

('24', '1632")

WERFA NI, 2RI HMSS SRILE Y b X EHAEIA SR M —4> None
, BRAEE T default Z4Y.

>>> 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)
R —AF, S TIAR 8 T4 key fi@d4 . default ZHN T ASHILEA A BUA
& None., filtN

>>> 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] )
&[] group VLECEN ) ER I UEFISE AR T . group BRINH O (FERUZEEANTECH THE) o 2R group
FEAE, AEORPZAEDCHE, RARIE] -1 o XFF—PICEA SR m, M—DRSEEEH e, He (FENT
m.group (g)) F=AE R VLHD &

’m.string[m.start(g):m.end(g)}

W& m.start (group) LT m.end (group) , WIR group PCll— oS FAFERIYTE . HLan, 78
m = re.search('b(c?)', 'cba') ZJ5, m.start (0) H I,m.end(0) N 2, m.start (1)
Mim.end (1) HE 2, m.start (2) raise —{~IndexError ffl4h.
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XA T2 M email Hodik RS54 remove_this

>>> email = "tony@tiremove_thisger.net"
>>> m = re.search("remove_this", email)
>>> email[:m.start ()] + email[m.end() :]

'tony@tiger.net'

Match.span([g@np])
ST —ANVEHE m, R —AJC4H (m.start (group), m.end(group)) . YEEUE group 1%
BTEXAVERL S, SRIE (-1, -1) o group BRINHK O, whi2BeATTHL.

Match.pos
pos WH, &feishsearch () Bmatch () W a BN 7 o XA IE NG| AE7E 7475 8
KR RT .

Match.endpos
endpos [N, &1Lkt search () Bmatch () J7¥E a BN % o XA IE W5 845 IR 45 H
BER IR RG | .

Match.lastindex
TR G — D VLE B R GME , 503 None WUERBA VLR ARG . LA, XFTF4FH rab ',
Fik (a)b, ((a) (b)), F ((ab)) F13F] lastindex == 1, i (a) (b) 215F] lastindex

Match.lastgroup
Ra— N ICRR a4 A4 T, B None WIEREA 4 PLICHIE .

Match.re

A [l A KA SEBIY E  2E %, XA IR WX R mat ch () Bisearch () Jrikim A M.

Match.string
ik Blmatch () Bsearch () WF4FH.

3.7 JRESE: TSN T X copy . copy () Mlcopy . deepcopy () IR, VEECXSRBEVER IR FHER .
6.2.5 1FNFTRiE HBIF

BEWF

TEXANBIT B, FRATIEEH AR 4l Bh pR 25T T f-Hb i DEFRE X 42

def displaymatch (match):
if match is None:
return None
return '<Match: , groups=¢r>" % (match.group(), match.groups())

BBARES — N RET, — DR TR FA R, BN FAEROR— KR, "a” 52 A, K"K,
”q” Q, ”j” J, ”t” y‘j 10’ ”277 §IJ”9” %%/j—:\‘ 2 §|J 9D

HERMENTIFRRGAR, FATTAEIEPAT 2 9R

>>> valid = re.compile(r""[a2-9tjgk] s

>>> displaymatch (valid.match ("aktbg")) # Valid.
"<Match: 'aktbqg', groups=()>"

>>> displaymatch (valid.match ("aktbe")) # Invalid.
>>> displaymatch (valid.match("akt")) # Invalid.
>>> displaymatch(valid.match ("727ak")) # Valid.

"<Match: '727ak', groups=()>"

R —F, "727ak" , WET XY, S PEKERRE R . O IENRGAXITRE, Wiz
EVEEINIE IR

110 Chapter 6. JXALEAR S




The Python Library Reference, (I 3.8.3

>>> palr = re.compile (r".*(.).*\1")

>>> displaymatch (pair.match ("717ak")) # Pair of 7s.
"<Match: '717', groups=('7"',)>"

>>> displaymatch (pair.match ("718ak")) # No pairs.

>>> displaymatch (pair.match ("354aa")) # Pair of aces.

"<Match: '354aa', groups=('a',)>"

TR Tl AT AR, TF AT DA B T 7 SR PERCR S i g roup () J5ik:

>>> palr = re.compile(r".*(.).*\1")

>>> pair.match("717ak") .group (1)

|7|

# 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

#EH) scanf()

Python H {54 — 2R ¢ %L scant () WA, IENWZEARGE R scant () M FRFHREEE K
2 HATRE 2G4 E . PP EASRAL T scant () A aUARFRE 5 3RS0 R i«

scanf () XA | ENFREKX
%c .
%$5¢ .{5}
%d [-+]12\d+
%e, %E, 5f, 59 [—+12 (\d+ (\.\d*) 2 [\.\d+) ([eE] [-+]2\d+) 2
51 [—+12 (0[xX] [\dA—Fa-£]+[0[0-7]*|\d+)
50 [-+12[0-7]+
$s \S+
$u \d+
$x, $X [-+]1?2(0[xX])?[\dA-Fa-f]+
M2 R ER A R
’/usr/sbin/sendmail - 0 errors, 4 warnings
PRATPAE A scanf () #5301k
%$s - %d errors, %d warnings ‘
EMIIENRIB AR
’(\S+) - (\d+) errors, (\d+) warnings ‘
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search() vs. match()

Python 21t T AR R #E: T re.match () MAEFHFHITL, i re. search () KMEFIFEN
EEAE (BRI Perl HIgITH).

Bl
>>> re.match("c", "abcdef™) # No match
>>> re.search("c", "abcdef™) # Match

<re.Match object; span=(2, 3), match='c'>

fEsearch () W, WAL '~ AR IT AR A BRI P BCE] 740 AR 14 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'>

HWREMULTILINE 2R P e $imat ch () HICEFAFR LG, (A search () FIDA "~ FFIRINIE
Nk X S VCEEA TR T 4R

>>> 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—NEIES

split () PR S BAL BRI BT . XI5 X T e SO B 2 2 13k 1 EL73 2 A8 B i) i
gty AR, AR BTk .

B, XHEERA. BEERE I, XRERNEHN =ET S IEA

>>> 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 AT I BHERNF TR RO — 1%, B AR A — 4 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']

R, FENFHEDEA— AR T WK, BIESEAA R % A1 hsplic () HHT
maxsplit B2, POk E&A PR 2 BB A% AT

>>> [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 PEIEECIE SR B S, LB BAESTI RS R . W maxsplit WEN 4, FATERT A
bR R 5 e
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>>> [re.split(":? ", entry, 4) for entry in entries]

[['Ross', 'McFluff', '834.345.1254', '155', 'Elm Street'],
['"Ronald', 'Heathmore', '892.345.3428', '436', 'Finley Avenue'],
['"Frank', 'Burger', '925.541.7625', '662', 'South Dogwood Way'],
['Heather', 'Albrecht', '548.326.4584', '919', 'Park Place']]

NFEE

sub () BHFRER I IORE I — S0 XA TR T sub () REEPISCY, sFFEL A
NFFFRILLE, BT E MR R T

>>> def repl(m):
inner_word = list(m.group(2))
random.shuffle (inner_word)

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)", repl, text)

'Pofsroser Aodlambelk, plasee reoprt yuor asnebces potlmrpy.'

EikFAENA

findall () VUFCRES PR A I, ARG search () WRZE—UCHL. Hean, R —MMEE &L
BT R, AT RES IR PA R Y findall ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> re.findall (r"\w+ly", text)
["carefully', 'quickly']

EXRMANEEAREAE

R T E IR EZAH R, finditer () ATPUEEIEN , BHROLT IRaexy 2 AR HE, A2 74
o gk BT BT, WR— S A BRI B E R AL, W LME M NI M finditer ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> for m in re.finditer (r"\w+ly", text):
print ('202d-202d: %s' % (m.start (), m.end(), m.group(0)))

07-16: carefully
40-47: quickly

RYEFFFERERIC

SRR FAFHICIA (e text ") PRIFIEMIZEAIER . B, SR A SRAT (1 \ 1) AT HTZE — 1
fia‘ﬁlﬂéi*%x Hdn, RS S R v A — 2

>>> re.match (r"\W(.)\1\w", "™ ££f ")

<re.Match object; span=(0, 4), match=' ff '>
>>> re.match ("\\w(.)\\1\\w", " ££ ")
<re.Match object; span=(0, 4), match=' ff '>

it EVCHE— P AR, l:JA\ AHEIEMZR A S o AR TATHRICIE, B2 o \\". R
AU NN SRFORIFERER AR
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>>> re.match (r"\\", r"\\")

<re.Match object; span=(0, 1), match='\\'>
>>> re.match ("\\\\", r"\\")

<re.Match object; span=(0, 1), match="\\"'>

B—MaAlEaHE

— A ARG T 8 AT, R E SR X R TR R SR S — 2.

XFHR R ENFERRIEEN . XA BB X LR AN —AFIEM, - H AR PCHL RS
BUNE)

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*)?2"), # Integer or decimal number
('ASSIGN', r':="), # Assignment operator
('END', r';"), # Statement terminator
('1ID"', r'[A-Za-z]+"), # Identifiers
('op', ' [+\=*/1") # Arithmetic operators
("NEWLINE', <r'\n'"), # Line endings
('SKIP', r'[ \tl+"), # 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

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 * gquantity;
tax := price * 0.05;
ENDIF;

(FOAkED)
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(R L —5)

for token in tokenize (statements):
print (token)

WIARAR AL AR B

Token (type="IF"', value='IF', line=2, column=4)

Token (type="'ID', value='quantity', line=2, column=7)
Token (type='THEN', wvalue='THEN', line=2, column=16)
Token (type="'ID', value='total', line=3, column=8)
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="ID', value='quantity', line=3, column=33)
(
(
(
(
(
(
(
(
(

Token (type='0OP', value='*', line=3, column=31)

Token (type="END', value=';', line=3, column=41)
Token (type="'ID', value='tax', line=4, column=38)
Token (type="ASSIGN', value=':=', line=4, column=12)
Token (type="'ID', value='price', line=4, column=15)
Token (type='0OP', value='*', line=4, column=21)

Token (type="'NUMBER', value=0.05, line=4, column=23)
Token (type="END', value=';', line=4, column=27)
Token (type="ENDIF', wvalue='ENDIF', line=5, column=4)
Token (type="END', value=';', line=5, column=9)

6.3 difflib - EERMHHEITH

PRARES: Lib/difflib.py

BERCER PR E T LR PO SRR . BN, &l DA BRSO, I A AR Aias X AR (5 R
£ HTML A1 E R XA RGN A K H RN R, 52 I £1 1ecmp Bk,

class difflib.SequenceMatcher
RN RIEE, AT BARMRAN P, HEPHITE Nhashable 5 . HEAZFE
FLFHy Ratcliff F1 Obershelp T+ 1980 4R AR A FRIF LA AR ILHL” 195 K4 PR 4 %,
FHIE AR, RS IS Bk SeR WA IBLEILI 8 i ChIR TR
SRR HAE R S B ME, A A TR A . (IR T XT Ratcliff 1 Obershelp 55
R — AP R ) SR IRVRE ) S B RF8 U S T DR G P 8 0 2 A P80 B o XA BE A e/ N
BIPH, HESCEE AEAEANE R B AIULHC.

FEWF: LA Ratcliff-Obershelp 55 5 ¥ fi 3K 1% &0 T Sy 37 5 B ) 1) A — 1 &0 °F 8 ~F J7 1 [a]
SequenceMatcher FEIINE LT R ~F 5 b 8] 11 76— M1 &L R AT R =2 2] 7 5 i o £ /0 # A
TCEX — R ERIUb s FEm A3 oL W Ze kBt a] .

H bk Rk 5 sequenceMat cher SERHI R AT HE R B 308555 7 A1 B Bk . X
Fis & AT S G TR PR IE P A B B . ISR (55— )5 ) B o
WP EERY 1% FF HP S EE 2 /04 200 T, ZISARIC R <017 H A 7 51 DL
W XFhE AR ATE N DGR ER B SequenceMat cher BP¥f: autojunk %N False k%
Zie

3.2 BTN autojunk T2 .

class difflib.Differ
XA RBME R E R SCAR T )7 o1, 9 = AR wT i N s 22 S el 3 (5 5L . Differ 45—
M sequenceMat cher R5EMATIFAI LB AKARMLL (BEVEED) 1748751 H AR

Dif fer MR 1T ARCFEREA RS FT 3k :
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WFEHKE | &X
- TS sy

'+ RS 2 il
t FTAEPIF 5 A ]
I IAFE T HE—HAFS

PR2” FT 3K AT 2 5 | AT AN AN AEAE TAE— B AT 9B 25 5 o QAR 20 4 45 ] 49 I3
AT RS A NIEREI R RK

class difflib.HtmlDiff
XA TAIE HTML 8648 (860 & 28 1 528 HTML SCf) PO HEHBZA T R SCAR LR, 17
() ST ECRE S R o MFAE AT DAEE T 58 A ml bR S0 R e OR AR I

XA T BRI A
__init__ (tabsize=8, wrapcolumn=None, linejunk=None, charjunk=IS_CHARACTER_JUNK)
Wtk HEmIDi £ F BSEH.

tabsize je—ANAIHE R TSR, FEEBIROLAMEFE, BHAEN 8.

wrapcolumn 52— AN REETFBRL, $7EAT IR HEFTWOIFIATRISIALE, BRINE N None
PR B EIHAT .

linejunk F charjunk ¥ /2 v 3 XEEFSH, A Andiff () (Bgacml1Di £ A BOFHER R
) HTML 2%, i§Zndi £1 () XY TRESEERIME KLU .

AR A

make_file (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5, *, charset="utf-8’)
LA fromlines Fl tolines (FAFER ) IR Bl —NFAFEE, Fom— 588 HTML S0, Hq
ERATZERWFE, 1T SATIME R H BoR
fromdesc FI todesc ¥ ;2 W] 3% XAEFSHL, 158 VA H AR S FIARE A R (BA A H

2 ph
o

T

context | numlines Y2 A % R EFHE . Y BIEE R FF SCE R0 context K True, 75
NERAE False N ERSEEE A, numlines BRINN 5. 24 context 2}y True W} numlines Y5455
i 5828 th R 25 SR 0 B F SCAT8L. 24 context Sk False B numlines 145 fl7E i F "next”
FEREI 5 Y s 25 SR A Z B R AT (BN 2 S8 next” BBEERENRS T — P R
2= IR AR WA T, AN IMEMT RS B R 30)

fHiE):  fromdesc I todesc 2 WA AR i HTML RAFRE, 43O L5 R U8 14 i A I 1 3%
T H A TS S

3.5 HEAE: BN T charser F 2%, HTML SCRYBIERINFAFHEM 1 150-8859-1" HHH
"utf-8',

make_table (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5)
32 fromlines Fl tolines (“FAFERH3R) HR ]l — NP5, Fm— M &472 F M58 HTML
Fe&, AR SATAMA MRS BN
WS Smake_rile () JrkmMEE .
Tools/scripts/diff.py X MERMW a2 T, HAES— R RG.
difflib.context_diff (a, b, fromfile=", tofile=", fromfiledate="", tofiledate=", n=3, lineterm="\n")
B a F1 b (CERFERSFR) s kI BT CE RS RE R (—A A T generator) .
JriE B SRR R B R A E AT I LA B ST R IE . Wt R R 2 i 2 R
IRER . _BFSUITER n 0, BRI =AT.
BN LT, Z5EHAT (BL *** or —— FRIR) ZHl R BIRATAFR G . XA I AL 2
Mio.IOBase.readlines () Bl AN FEEEH Tio. I0Base. writelines () INERE
B B AR R R A T4 -
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XHFBAARRRHATATRA . A lineterm ZHc0h ", AR H A AHIATAT .

RS2 B S E B AT — N S SO AU R ] B AT Sk . 1 6 B AR A B 4 AT DA A
FFER fromfile, tofile, fromfiledate F tofiledate 3§ . &I A]3E 4% DA ISO 8601 k&7, WH KT8
E, IXEEFLFER BN S

>>> 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 k Ak hkkAkhk kK Kk kk*K

* K * 1,4 * Kk kK
! bacon

! eggs
! ham

! eggy
! hamster
guido

WS difflib o 4 44735 0 FRECETEA R B
difflib.get_close_matches (word, possibilities, n=3, cutoff=0.6)

AR [l fe ATl PEREH RS K. word Sy—AN48E HARIT I EC ) P81 Ga w8 747 H ) |
possibilities Jj— > I T VL word WP IR SIS (Gl A FAFERIIR) o

S GRINH 3) $87E I 2 iR 0l 2 AP AS s n AR T 0.
ALESRL cutoff (BRIAHN 0. 6) 22—~ [0, 11 YERNIYIF %L 5 word FIRLEEAS 7 R IB SR (E A o i

VEFCF 1 20

Vet (ANt n AS) BEARVCECR ASIRIE 2GR ], HAREES 2 HET , S HELE SRt
Tl .

>>> get_close_matches ('appel', ['ape', 'apple', 'peach', 'puppy'])
["apple', 'ape']

>>> 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)
FOBE a F b (EFER5138); Rk WIDi frer R EAG B (— =B TR generator).,
AJ 3k KA TE S linejunk 1 charjunk Y5433 3% REL (84 None):
linejunk: BLPRELIESZ AN FAFER S, R H B F A7 3 R 0 B, B WEREHRE. 2RIAH
None., MWANAAH —AMEEHZHRARE IS _LINE_JUNK (), ‘B IS Am v WEMAAT, BRI
TIINT 2L — IS4 (#1) - R MR SequenceMat cher JE& B/ Ml EEAT Y B A
ZRN L PAE M, X 2 HU A I R A SR
charjunk: WLRREEZ—NFAF (KB 1 IFERFER), WHRHCH R4 NGR B EAE, 75 WHR [EHE
fHo BRAA MBI ZH A RS TS _CHARACTER _JUNK (), ‘E&idikia s Iy (SSHAFE R4 H
WEPATFF AN TR ).

Tools/scripts/ndiff.py X ERE 4T R
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>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
R 'ore\ntree\nemu\n'.splitlines (keepends=True))
>>> print (''.join(diff), end="")
- one
o A
+ ore
s A
- two
three

?
+ tree
+ emu

difflib.restore (sequence, which)

AR [T AN e A R AR —

Y —AHDiffer.compare () Bndiff () PRAER) 5, FEBUGH R A XM 1 5L 2 (which F£5) 1Y
17, EBATHIZ .

il

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
L. 'ore\ntree\nemu\n'.splitlines (keepends=True))
>>> diff = list(diff) # materialize the generated delta into a 1list
>>> print (''.join(restore(diff, 1)), end="")

one

two

three

>>> print (''.join(restore(diff, 2)), end="")

ore

tree

emu

difflib.unified_diff (a, b, fromfile=", tofile=", fromfiledate="", tofiledate=", n=3, lineterm="\n")

B a F1 b (EAFERFR) s kMG —Z R XN G B (N A & AT generator) o

FTPAGE— 2 S —Fh HU B R A S AT I LA B ST B e el B Sk R A
(MR Z B/ 2 Ja AR . BRSCAr8h n ik e, B =47,

PROANE LT, ZREGITT A ———, +++ B¢ e F7R) il R BIATAF R A @ o XA i-Ab 2
Mio.IOBase.readlines () BN AKFEREH T i0. I0Base.writelines () WERE
B B AR S AR R R AR TAT -

YT REIATRIRA . N lineterm Z400R " ", ik kR NSRS — AN A TAY -
FrFxESEEGEAETA — 0 S0 & MG S Ta) A Sk o X 28(E B A el a5 ] DA
e fromfile, tofile, fromfiledate F1 tofiledate K45 7€ . &P I [B]# % A ISO 8601 44 H /. AR AT
JE, XTI A

>>> 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
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HZdifflib o) 6 4474 0 SRBCETEA R Bl

difflib.diff_bytes (dfunc, a, b, fromfile=b", tofile=b", fromfiledate=b", tofiledate=b", n=3,
lineterm=b"\n’)

i dfunc WS a 71 b (FATHRXSRINE): 7= dfunc FHR IR R E R 2 71780 % (BT
F) . dfunc WFRATETIN S, W Hunified diff () Bicontext_diff (),

FUVFR HEBE 2 5 R VA — B Kt . B n 2 S0 BIr A i AR A6 50K <7 3 H3 0 R M AR A A

YER 7 200 TR T e A (B n 2 90) B4 h 455, H I dfunc(a, b, fromfile,
tofile, fromfiledate, tofiledate, n, lineterm). dfunc B4y <906 B F&d0 B 5757

B, RSB RIS a 1 b AR B AR B — B0 .
3.5 HUGHTIA.

difflib.IS_LINE_JUNK (line)
T ] 20 HATIR ] True. MR line s ATek RALEBAAS T4+ W line F73l /2 T Z0& 1K), 75 st
ANA AW . R B FAVER AR A ndi ££ () ™ linejunk T2 11 BRANMA .
difflib.IS_CHARACTER_JUNK (ch)
X F 0] ZBE B FAFIR ] True. FAF ch WA ZSMEAT 45 W) ch sl 2 n] 20810, 15 Wt AR T
ZWEHY . W B Endi £ () W charjunk T2 1 BRANE .
hz%:

BEAPCAL: K A8 Jiik John W. Ratcliff il D. E. Metzener % F—FhI BB EAYIFIE . 1T 1988 4 7 A
% 3T Dr. Dobb’s Journal,

6.3.1 SequenceMatcher X5

SequenceMat cher RAGXFEHI &L

class difflib.SequenceMatcher (isjunk=None, a=", b=", autojunk="True)
A SHL isjunk WA/ None GERIME) BUREEZ—NFAICE 24 HACY H A N 2880 “Bi)k” Jo
FH R EER SR 2 A None 1B isjunk B(ESA Y T4 A lanbda x: False; g
U ZIATATE . B, & A

lambda x: x in " \t"

SRR ATAFIF IV TGRS THIEAT HOBE , e ELAR B2 IR 3 2 W 5 ) 4
WRES R a A1 b BB TS BiEBA DT R . WA TR R AT hashable.
A9 B4 awtojunk 7T JTI T Je 1 1 Bh B0 R 4

3.2 BT autojunk T2,

SequenceMatcher %52 5232 = N JE M bjunk J& b 4 isjunk Fy True WICERIES; bpopular 2%
T AR (USRI ) W MR FERR TR EE ST b2 2 RF b 24l T K WL 2
— AT B RO TFH ., I = DEAREERAE b it set_seqgs () Biset_seq2 () TE
BB

3.2 UET A bjunk K bpopular J@VE .

SequenceMatcher WHREF LT Fk:

set_seqgs (a, b)

BEE BRI T
SequenceMat cher TWWHIFEIFA XHE _NIFHBTHEMFEE, XFEMRIRBZR—N70 524
PN BATIEL, Wi set_seq2 () —URPEHLIR B E T 919 358 14> oAt 7 91 45 F —
WKset_seql (),

set_seql (a)
BWEEHRNE— T RS _ADFIALNE.

set_seq2 (b)
WE B RS AT BHERRE —DP IR,
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find_longest_match (alo, ahi, blo, bhi)
#Hi alalo:ahi] Mlblblo:bhi] HHE TR,

MR isjunk HEBAWEEL N None , find_longest_match () ¥fiREl (1, 3, k) fHiffali:i+k]

T b[j:3+k] ,,\43alo <= i <= 1+k <= ahiJfHblo <= j <= ]+k <= bhi, %}
?F)fﬁﬁ/@i_l“ﬁmﬁ:m d 3% WR L == i, <= 3 WeRE, WIS

>= k', 1

<= i ?ﬁ‘%’jlﬁiﬁé, Xﬂ‘@fﬁﬂik@@ﬂﬂ% R AE a 2 e B —A~, T

%Ea“:‘lqjﬁ%%thfﬂﬂﬁﬂ?ﬁ%&llﬂ@ﬂﬁ% AR [BI7E b 24z ot B — e

>>> s =

SequenceMatcher (None, " abcd", "abcd abcd")

>>> s.find_longest_match (0, 5, 0, 9)
Match (a=

0, b=4, size=b5)

URARME T igjunk, K545 LA MU E S — IR UERCHR,  (EERST RS Feifr8e py il B3RO0

ENIDIATIR

SRIGFEIE (60) PURCH A BRI E RN Ry Rk . SEARL R AR A 2

PERCHRoOCE, BRAR R SIR TR -5 T SR VEBCA < .

X H5Z HiHENE T, EHRGSEIF R . XORPT I Y abed! HESHE NTFIIARE
B ' abcd' MVCEC, R ATPAVEEE "abed', FfHIZVCELEE Mol Al abed ! :

>>> s =

SequenceMatcher (lambda x: x==" ", " abcd", "abcd abcd")

>>> g.find_longest_match(0, 5, 0, 9)
Match (a=

1, b=0, size=4)

SRR BT, s ERHR ] (alo, blo, 0),

[y BT NI

[\B]—A~named tuple Match (a, b, size).

get_matching_blocks ()
iR [ A EE & VLR 1 P A = el . A =JeHmECh (1, 3, n), HE R
ali:i+n] == b[j:j+n]. ‘i%;ﬁéﬂ#ﬁi%ﬂjﬁiﬁﬁiﬁlﬁuo

EF—ﬁ\:fcéﬂﬂﬁﬁu, ,ﬁﬁﬁ len(a), len(b), 0). E&M—n == 0 =J04.

Wk (1, 3, n) (L', 3, 0 m?{“ﬂ%*ﬁ%é@zﬁéﬂ, HIGEAR R E G —
=T, W i+n < i' B J+n < 3 AR, AHARRY =Jodl R R A AR A S
>>> 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 ()
RERATR: a 250 b 19 5 SR, BAITCHMIEX R (tag, i1, i2, j1, 32). 7
Bt i1 == j1 == 0, MFEHRMICHY i FTR— ooy 2, HH I WET
Hi—A~JcHm) j2.

tag (EN FAFHS , HoA SO

] ax
"replace' | al[il:i2]1 W1 b[j1:32] ik,
"delete’ alil:i2] NMgEMBER. WHHEBERENLT 31 == 32,
'insert' b[31:92] WiGAR alil:i1]. IEEEEMIERT 11 == i2,
'equal’ alil:i2] == b[jl:j2] BT FFHIRA).
Bl
>>> a = "gabxcd"
>>> b = "abycdf"
>>> s = SequenceMatcher (None, a, Db)
>>> for tag, il, i2, jl1, j2 in s.get_opcodes():
print (' al : 1] ——> b : ] -——> '".format (
C tag, 11, 12, j1, j2, alil:12], bljl:321))
delete al0:1] ——> b[0:0] 'q' > "
W3]
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LR
equal afl:3] ——> b[0:2] 'ab' ——> 'ab'
replace a[3:4] ——> b[2:3] 'x' > 'y!
equal al4:6] ——> b[3:5] 'ed' ——> 'cd'
insert a[6:6] ——> b[5:6] Yo > T f!

get_grouped_opcodes (n=3)

R — A B % n 47 LR X i) generator

Mget_opcodes () BRI, BET7IA AR BN SE R -1 B A S B0 18] e
XA

XL P S get_opcodes () FH[RIIAE R [H]

ratio ()

AR [l —ANEUEFER [0, 1 A9 S B0 R P BRI LR

Hp T 2P POCRIERCE, MOZICIEEcR, B 2.05M/ T, 3E7ER AR A7 5¢
EMFENRZEN 1.0, AERPTEEEAFE) 0.0,

MR get_matching blocks () Blget_opcodes () WARMEIE N 2B MR K, 1
WAL FARATRERR B e quick_ratio () Bireal quick_ratio () RIRE—A 5,

flE): ER: ratio () VAMMEERWREL BT SEIIR)Y . Flan:

>>> SequenceMatcher (None, 'tide', 'diet').ratio()
0.25
>>> SequenceMatcher (None, 'diet', 'tide').ratio()
0.5

quick_ratio ()

AR R IR 8] —Aratio () By ESE.

real_quick_ratio ()

EH PO IR [ —ratio () B ERE.

X = AN IR [0 DE S FS 23 o 7 A5 S R FE R A T 35 1T B R T [l B AT (A G T 45 R —ARER A5 2R, (2

quick_ratio() Ml real_quick_ratio() mESZE/V5 ratio () —FEK:
>>> s = SequenceMatcher (None, "abcd", "bcde")

>>> s.ratio()

0.75

>>> s.quick_ratio()

0.75

>>> s.real_quick_ratio()

1.0

6.3.2 SequenceMatcher B %l

PAT /RGBS FAT R, IRl b

>>> s = SequenceMatcher (lambda x: x == " ",

"private Thread currentThread;",
"private volatile Thread currentThread;")

ratio () aR[E—A~ [0, 1] JEFE N B REEA NP F IR IMER 5. ARIEZEHS, ratio () {H# 0.6 4K
ERE TS e AP BL Y -

>>> print (round(s.ratio(), 3))

0.866
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ARAR AP F AP BC A (L B4R, ) get _matching blocks () BLARTIH:

>>> 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

IHYE R get_matching_blocks () &I E—MIocd e R HT 50 (len(a), len(b), 0),
XA REICE (EEMITESE) H 0 FME—IFN .

AR AR BEHGE AR5 — AP SR ISR A5, WTRARE get_opcodes ():

>>> for opcode in s.get_opcodes() :

Ce print (" al : 1 bl : 1" % opcode)
equal al[0:8] b[0:8]

insert af[8:8] b[8:17]

equal al8:29] b[17:38]

L%
o B P get_close_matches () REUE/R T UM T SequenceMat cher ¥z fa] ELR ALY
RPATA HMTIEE.
* ffiffl sequenceMat cher MIE/INBLN FH {1 2 AP il 7 22

6.3.3 Differ Y%

WYEE DL f fer A U EIFAPRIER /b e M, RNERAEERSEREEH, BT
AR AT R Ty, A B R A=A AHEE 100 T VCHED . KRR 20 s BR A ZE LV FL AR B T — S8 i
WA, X R/R R4 K 2= Fa .
Differ KA GRS
class difflib.Differ (linejunk=None, charjunk=None)
Ak K EFIES linejunk F charjunk 5 2h33 38K EL (BH None):
linejunk: $52 A FAFERAE A SE R, RS PR R B B . BOAEN None,
MAE WA A T A BT
charjunk: Bz3Z FEAFARE (BN 1 FRFS) TERNSEI RS, R H DB AR R 0 B Bk
INME R None, BEMERAEMFERFSP BB FLF .
I B0y 3 3 Y% eR AT DA R 25 SR VE L B, I HOR & S BUEAT 22 AT B AT 0 20 . 1
£ find_longest_match () J7YEW isjunk TE S WA T IR
Differ MG ZMT— AP HRME R (g E) 1:
compare (a, b)
WA ATALR ), IR E (— BT sl) .
BEAS 7 5 Wb AL 5 — A DA AT A5 45 B 1 ST A Hr o SRR 9 7 20 mT DA 3 SR 2T 4
Wreadlines () J7yK3REL. Fir A2 W 38 & R AF B ABRAT AR 45 R I AP SR A A, T DAGE
SIS R writelines () JF¥EFFEFTEIH K,
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6.3.4 Differ ;x4

PER B LR P B SOAR o o S B AT B S A DA T4 &5 R ) BAA T A R AR I 7 51 (XA P 271tk AT DA
WL SN readlines () JiERIREL) :

>>> 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
>>> textl1[0][-1]
|\nv
>>> text2 = '''" 1. Beautiful is better than ugly.
3. Simple is better than complex.
4. Complicated is better than complex.
5. Flat is better than nested.
""" .splitlines (keepends=True)

T RFATE B> Differ X4 :

>>> d = Differ ()

THERAES B £ for XPRINFRATAT AL A REORL I bR fTHFAF. WS Wpitrer ()
AL .
RJE ., BATHRPIAFS:

>>> result = list (d.compare (textl, text2))

result 2 PFRFHSIER, IEBATRHSITE H%k:

>>> 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',

'? ++\n',

' - 4. Complex is better than complicated.\n',
'? A . /\\nl’

'+ 4. Complicated is better than complex.\n',
) e+t N “\n',

L 5. Flat is better than nested.\n']

PR B 2247 A HS S H R IR 3

>>> 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.
5 N A
+ 4. Complicated is better than complex.
? ++++ N ~
+ 5. Flat is better than nested.
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6.3.5 difflib g9&4 17O

RXASEBIE R T AT difflib R Q@ EAT aiff (TR, ERFEESTE Python YRS At H,
V444N 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:
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)
! ’ (FHRED)
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(R L —5)

sys.stdout.writelines (diff)

if name_ == '_ main '

main ()

6.4 textwrap - XAHRITS5ET

PACRY: Lib/textwrap.py

textwrap BIHGEHE T —SEHbE R, VAT PASEBUITE TAEM R Textiirapper. QIR H & ZEXf—
WA AR TR AT H s T BE 7S, P E R BN %t 1 75 S IAITE, RN Textwrapper
PSR 19 e HE R R
textwrap .wrap (fext, width=70, **kwargs)
X text (CEAFER) WM B H Sh AT AR T K I 2 R width A~F4F . 1R 5] i B A T4 B 471
=, ATRAHIITA
AR AR F SRS N T Text Wrapper WSEHEM:, BAASTRYILT . width BRINH 70,
HEZ W Text Wrapper. wrap () i TBA Xwrap () 77 HETEGME S,
textwrap.£ill (text, width=70, **kwargs)
X texe T BB BT H BhA0A T, TRl B S T B R B AR . £111 () BPATNIE
AR 2

"\n".Jjoin (wrap (text, ...))

R, 111 () Bk Hwrap () SEARFER KRBT SE

textwrap.shorten (text, width, **kwargs)
B BEL BN text DIFEL BN width,

HIRT S et PROZSHE (T HESEZS IO B2 ) o WERESRBEE & width WX HLR W], 3
VUPRF 25 5 J A AR PR R R AR A B AR A BRI i placeholder AEME A7 width:

>>> textwrap.shorten("Hello world!", width=12)

'Hello world!'

>>> textwrap.shorten("Hello world!", width=11)

'Hello [...]"

>>> textwrap.shorten("Hello world", width=10, placeholder="...")
'Hello...'

AR K85 S B B T Textwrapper 1 52 By @ P, B AR WF 3 Wl TR XA
it ATextirapper W£ill () M Z W =W &, W W A tabsize, expand tabs,
drop_whitespace fllreplace_whitespace BB A TR .

3.4 BUHTMA.

textwrap.dedent (fext)

Pl text rpiE—ATIAT AN R HT 28 25 FHAT
X ATAHIRIE bR = F 5 S PP T Mk, TS SRTE IR H S8 b G A% 2

TR RN ST R Z AT, HENIFAME: PATHMAT " hello” fil "\thello"
A SR BAT R R AT 28 25 AT

S5 28 AT T S i A9k Z 8 7 St IR AR AL R BN T4
Fn
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def test():
# end first line with \ to avoid the empty line!
s = 1\
hello
world
print (repr(s)) # prints ' hello\n world\n !
print (repr (dedent (s))) # prints 'hello\n world\n'

textwrap.indent (fext, prefix, predicate=None)

F prefix FME rext HEEEFTHIIk
Wit text.splitlines (True) EEXMTJ_{T?E:%

BINTEIL T, prefix SR MB A A RS A (RFEMATERAT) HRTT.
Bl
>>> s = 'hello\n\n \nworld'

>>> indent (s, ' ")
' hello\n\n \n world'

AR predicate ZRn] IR HIMPLEA T 240 0E . BN, W DAMRAE S8 =478 =5 AT TEN
prefix:

>>> print (indent (s, '+ ', lambda line: True))
+ hello

+
+
+ world

3.3 BUHTMA.

wrap (), £111 () flshorten () WAEH X WA Text wrapper SLBIFFFEE BRI BA T . 1%
LIRS EN, HMXTEMEHwrap () FI/EL11 () RV Z SORFAFR N kUL, Q18R E
O TextWrapper XTR ] BEESTHH MR,

SCABRBFAEZS AT OLE F S0 AT, R E TR R B IE P AR 5 K B (U e B R, B

JETextWrapper.break_long_words # NIRIE.

class textwrap.TextWrapper (**kwargs)

TextWrapper MIEAHEZ Z RN KBTS BB TSEIN—E0ENE, i

wrapper = TextWrapper (initial_indent="* ")
WA T

wrapper = TextWrapper ()
wrapper.initial_indent = "* "

PRATAZ KRB R I Tex e wrapper X4, I AR AT DATE B I 309 70 1k A 43¢ o) 5 91 J P ALK
BB AT

TextWrapper FSLBIEME (DA S0 TS H0) PR

width
Bk 70) Al fr e RITKE, HEH AR T EA K Twideh §)E A ¥,
TextWrapper E)ﬁﬁb%ﬁ&ﬁkﬂ: width MR AT

expand_tabs
(BRIA: True) MARAEE, W text o TA BT RFTRF ] text 1) expandtabs () J7ikY N
AT o
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tabsize
(BRIN: 8) Wik expand_tabs NEAE, W text H AW HIRFFRY AT L2, Hik
T 24 Wi A (o7 BRI 45 5 1 i 2R T
3.3 BUBTIA.

replace_whitespace
(default: True) QR NEAH, (EH XY B2, HIHRITZH], wrap () JFEFHEEEA 2
HP AP ON A2, B E AT H%, #U7, sREHR, JEAURR %
("\t\n\v\f\r"),

fiE: WnRexpand_tabs BB Hreplace_whitespace HEAH, M HRAFHHE
N, X GHEFY R R

fEl: WRreplace whitespace R, TE—FTHIHIAIA T REH BUATAFHF- S EUE A0
. B, SCRMY (if]str.splitlines () BEZMUITE) P WBIEH 43 34T H 2l
BefT.

drop_whitespace
(BN True) MR NEME, H—1TIFLARE SO (EORZE. #EZH) 2%
Fo (HZBIEIT M S A TR ARG AR AR S B PR S E T MR E TR
HFRF s T — AT, WX

initial_indent
GRIN: ) FERE BN BE E Shiset T i N AR S — AT P4 R . HHRESPOT A TR K
JEo PR S

subsequent_indent
(default: ' ") REGAS N EIHE A SH0A T 1 N BB —ATAMNR TR T 747 . HRESPETA
BAT AT TR AT K

fix_sentence_endings
(BRA: False) MR NE(H, Textwrapper Foidieillm) 145 I AR A 1 ALE & A 17
AESHERF IR o 0T 8 2 B MR B SCAS SR B AR B R (R, A TR SRR N 5E
x: BE T RE NG T RINEAE L B A, R AR AT
B RUR AN AR . BT BB — R TR A DA R SCAR G Dr.

’ [...] Dr. Frankenstein's monster [...]

FIPAR SCA 1 Spot.”

’[...] See Spot. See Spot run [...]

fix_sentence_endings BRI\ HERE.

M TR TSRO T string. lowercase KHfiE “/NGTFRE”, PARZELE A A5
PIASZS MR A3 B AL T[] — AT A) 1, PR RIS T3 i S0AR

break_long_words
(BRI True) QSR EUMH, WK BE M adwideh (4 B3R 55 % 4 FF AR IEAT (9 K B R £
idwidth, WARNEIE, BREFEASWIF, HiFETHRETRS B vidth. (BK
PR AR —4T, AU S width BB, )

break_on_hyphens
(BRIA: True) WUERIL(E, FARIGICTER BRG] E e AE s AT IR G iRl 0 E AT 2 )5 B 3liHiAT .
AR BAE, WA 25 AT 2 ARE AR WA T A8, (HANSRARER SE A7 22 1 B2 JT 1Y
FRA R A break _long words BONBAE. Z BIMRAS BIERALT A U2 LV Tl A 1%
R .
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max_lines
(ERIA: None) QISR AH None, W H N 2 7 max_lines 17, I placeholder i IFE
BN AR

3.4 BT

placeholder
CGRRA: ' [ o1 AR SOOI B SCAS R

3.4 BUFTIA.
TextiWrapper bR T —LRHIE, FUITHRHZJA (EHE R %L

wrap (fext)

Xt text (FAFER) I BMELTE B S AT AR T R IR 2 g wideh DA BT A S ATk
WKL A Textirapper SEHIRSEBIENE . &l b BATAASI2R, FTRAWRITAT.
A H AT AR BTN, MR 2581) 3

£ill (text)
X text W BB Y B B0 TR 6 S Bk 1 S T BT I BRI AR R

6.5 unicodedata --- Unicode i

AR AL T X} Unicode Character Database (UCD) fJiji1a], FHAP 5 X T A Unicode 5 F4F @t I
B R AL B ) B ik | UCD JiiAs 12.1.0,

ZAEHAE 5 Unicode ARifERfH: #44  “Unicode ‘PP E" W& IWAH R A RFNATS . B L TAF
PR :
unicodedata.lookup (name)

1’”@2@& T MR HAT G E AR AT, MR AR AP AF . RBAHE], WreyError
el

3.3 MRS TR AR B4 A 7a7 S

unicodedata.name ( chr[ default]

IR ] 3B 25 FAF chr A FRAE R EAFd . WER A & XA TR, WERE] default , QNAREAH 4,
MvalueError #5|% .

unicodedata.decimal chr[ default]

R BEL FAF chr BT HEHME AR B AR BA E SGXAEME, WR [ defaulr |, G0 45
H, WvalueError #5] %

unicodedata.digit ( chr[ default]

R ELZ A chr T EAE R WA o SGXFERE, TR A] defaulr , MR 4,
MvalueError #5|% .

unicodedata.numeric ( chr[ default]

IR BLLG AT chr WEUEAE RTS8 WA o SGXRERE, TR ] defaulr , WA 4
MvalueError #5|% .

unlcodedata category (chr)
[\ 7 BEZ8 A chr B H A FAFER

unlcodedata bidirectional (chr)

8] 3 HEL FAF chr B ZRAE FAFH o AR E SCHSRAE, Wk o]

unlcodedata combining (chr)
MR [E] 3B P AT chr BIRTEAL G 2R B WRECA & LA, WERME 0 .

! http://www.unicode.org/Public/12.1.0/ucd/NameAliases. txt
2 http://www.unicode.org/Public/12.1.0/ucd/NamedSequences.txt

HY

S
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unicodedata.east_asian_width (chr)
BB ECR AT chr R SEFEAE 455

unicodedata.mirrored (chr)
R BLLE AT chr W BEIR JB M BEE . MR AR ) SR PR By “Bifg” 247, Maklal 1,
IR 0

unicodedata.decomposition (chr)

R BV TECEEFAF chr A7 TR P AT ER o SRR S8 LIRS, IR 1] 25 4 AR
unicodedata.normalize (form, unistr)

i [B] Unicode ZF45F 5 unistr I IE R TER, form o form B RUE A NFC . "NFKC ., 'NFD’ fiI’NFKD’ ,

Unicode 7 1 32 T HL Y 55 (0 A1 3 25 MR S5 3000 2 g LT Unicode A4 53 1 45 Fp AL TE . HE
Unicode "1, 0] PALASSF O 2 FR ZANF4F - BN, 24 U+00C7 (454 CEDILLA 1) LATIN CAPITAL
LETTER C ) 7] PAZE 7 K54 U+0043 (LATIN CAPITAL LETTER C ) U+0327 (COMBINING
CEDILLA ),

XTHAFAE, AWAEREA: EMEX CHIEMERXD . EHEXD (NFD) WAk TS
ﬁiﬁ, ?iﬂ%’l‘???%?ﬁ%ﬁﬁﬁﬁﬂ%iﬁo EREA C (NFC) ey e, AR G4

(= A R

B TIXWIRIE R ZAh, A AR T IR S A E MIE A . 7E Unicode 1, SZHFHELEFAT,
X B S B S HAL A% —. B, U+2160 (ROMAN NUMERAL ONE) 5 U+0049 (LATIN
CAPITAL LETTER 1) 584, i, Unicode SHFE SO (11 ¢b2312 ) MIFEZHE.

IEAIE KD (NFKD) KB e e o0 i, B HC S50 008 6 B 7 e PE 4% . IERE 3L KC
(NFKC) He At iR, RIGeMILHs.

HI {51~ unicode “FAFERPRITEAL I LA BEE B EAMIF, WER—DEALGTHFMN T — A
M EATATRETCIEA 55 -

unicodedata.is_normalized (form, unistr)
KT Unicode 7445 unistr 275 R EIE form. form (4530 {H A’NFC’, "NFKC’, "NFD’ flI’NFKD’,
3.8 BUBTIA.

BEAh, ZBTHEREE T OA TN A

unicodedata.unidata_version

BRI 1 Unicode i 22 (1 i 4S o

unicodedata.ued_3_2_0
KR R BI B F RS, BT 7R R E AR Y Unicode %4572 (41 IDNA )
R AR, MIGEH] Unicode £ffs PERRAS 3.2

ZN/E

>>> import unicodedata

>>> unicodedata.lookup ('LEFT CURLY BRACKET')

l{l

>>> 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

'Lu'

>>> unicodedata.bidirectional ('\u0660') # 'A'rabic, 'N'umber
IAN'
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)

6.6 stringprep - AW FFRHNEZ

PRACHS: Lib/stringprep.py

TEARHER R _ B (BI04 ), W FHE LR EARERES (M%) . XM RN EARIITTRE
ST B IR ], BIAnE R X A R/ ING SE4E . A7 I AT RE R ZERR ] AR VF R R AL R “RTHTED”
FAFHR
RFC 3454 3 LT AR Hp T Unicode SEAFER I “Ti&” R . TERFFAFRELELRZ AT, BIIXE
A SRR TR, RN AREMAREIER . 1% REC & LT —FRINEH, BN AA A
HIEIRECE . B ECE A TR ARG, stringprep f3F4 A W] S L2 A 2H B 4
stringprep ALE M — M TE nameprep, T T EFrftlis .
Bittstringprep fUAFF TR H RFC 3454 [504E . BT X SE U S RAS QR s b A sl 51 25 & B w
PEK, ZBHAE N Unicode “FAFERIE . AR BRI 2 i ] mkstringprep.py THA
B
R, 346 2R 4% DA R B0 AE B 25 W 2 U A FF . HE RFC R WA EMs: EE S5, XT84,
stringprep $t T “RHMEMRE, BIARESBEGH A MR EE N True K. XT BT, &
PEAE T WL R AL B R 45 B ] B SRR . AT @ BT A W] R eR A 31 2
stringprep.in_table_al (code)

5 code 275 & tableA.1 (Unicode 3.2 H AL L) o

stringprep.in_table_bl (code)
Wi code /&7 JE T tableB.1 GE W2 ().

stringprep.map_table_b2 (code)

i [] code {45 tableB.2 (it NFKC i i} 1 K/ NG HARMLT) BT i 1E

stringprep.map_table_b3 (code)
R[] code fiHh tableB.3 (A FfFE IEARAL B R/ NG I B WL BT AY(HE -

stringprep.in_table_c1l1 (code)
T code 1275 & T tableC.1.1 (ASCII 25 FI4F)

stringprep.in_table_c12 (code)
i€ code 275 )& T tableC.1.2 (F ASCII 25 HF4F) .

stringprep.in_table_cll_c12 (code)
W€ code B15J@T tableC.1 (BFEHFAT, C.1.1 #1 C.1.2 {[YH4).

stringprep.in_table_c21 (code)
i code 215 )& T tableC.2.1 (ASCII #5H FZ4F) -

stringprep.in_table_c22 (code)
5 code 1275 )& T tableC.2.2 (I ASCII ] F45) .

stringprep.in_table_c21_c22 (code)
7€ code 215 & T tableC.2 (35 HIF4F, C2.1 #1 C.2.2 BFF4E),

stringprep.in_table_c3 (code)
T 5E code 7245 & T tableC.3 (FAHH ).

stringprep.in_table_c4 (code)
W5 code 7215 J@ T tableC.4 HEFAFRSAL) o

stringprep.in_table_c5 (code)
Ti5E code 275 )@ T tableC.5 GHALHY).

stringprep.in_table_c6 (code)

i€ code 7215 J& T tableC.6 (ANidi T4l U A
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stringprep.in_table_c7 (code)

i€ code 277 J@ T tableC.7 (Ri& M T HIEZRR)

stringprep.in_table_c8 (code)
e code 215 & T tableC.8 (K2 B @ IEEE FH).

stringprep.in_table_c9 (code)
i€ code 215 )& T tableC.9 (FRILFEFF).

stringprep.in_table_d1 (code)
TfisE code 25 )& T tableD.1 Cii A7 BUn] J@ "R B AL” HY“FFF).

stringprep.in_table_d2 (code)
7 code A AT tableD.2 CHFA WAL M),

6.7 readline --- GNU readline 0

readline BHRE LT VFZ )5 M Python fERERS 52 ORISRV S AT 52 SCAFY B8R . OASTHR AT DA B4l
Y, BOEE SCRFEAC SR AT T 58 i Python FRiRAFiY r lcompleter BEHT . (T BT HR AT B &
22 [ I S i R A 1) A B R AT A S N B i nput () BB BERY AR AT

Readline keybindings may be configured via an initialization file, typically . inputrc in your home directory. See

Readline Init File in the GNU Readline manual for information about the format and allowable constructs of that file,
and the capabilities of the Readline library in general.

HiE): JEE Readline B APL A[RE{li A Libedit FERSZILM A42 GNU readline. 7F macOS | readline
R AR AT ARG I T o7 ) P A2 WA P

libedit 7 (% HL & SCHE 5 GNU readline 19 AN [A]. 41 2R /R ZEAE A2 )7 v 20 A BC B 2 F4F 5B AR W] DAFE
readline._ doc__ AN SCAS libedit” 3 X4 GNU readline #1 libedit.

WRAR 2 AE macOS Ll ] edifline/1ibedit readline BEUl, LT AREY 3 H & BRI U AL SCIF 24 5K A
.editrc. BN, ~/.editrc HEYLAFNARFITIE vi #5548 5E LA K TAB fh4x:

python:bind -v
python:bind "I rl_complete

6.7.1 #MIsfL3CH
T R ECS W AR AL ST P A K

readline.parse_and_bind (string)

PATTE string ZRCHIRBRIIRILAT . HRSTAIRZFEH Y rl_parse_and bind ().,

readline.read_init_file ([ﬁlename] )
AT — readline 4G b ST BRI\ ST 24 0 S5 BT 0 F A SO 44 - bR 002 R R OIS )2 T i)

rl read_init_file ().,
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6.7.2 {TRHEX
TR B A TS X BB

readline.get_line_buffer ()

R BT XY AN ORZFEH Y rl_line_buffer),

readline.insert_text (string)
4%3(21-‘@/\3?27}@135@%%@?1%—?{3%0 IZIZJQW’ZA:‘U%JJ%EEE:F*E@ rl_insert_text (), {E%Z{Eﬂ%
HIR[ME.

readline.redisplay ()

AR B SR DA SR T G X 2 T A A e BT IRZ P r1_redisplay () .

6.7.3 FseXfF
R ECSAE T S B

readline.read_history_ file( [ﬁlename] )
A readline s 3C4F, FERFHAIMB P LG8 . BOASUH 4K ~/ . history. IERERSTAH]
JREFEFH read_history ().

readline.write_history file ( [ﬁlename] )
K 3R ARAF N readline [y s SCHF, BEREAEAMTIA SCHF. BOASCHES R ~/ . history, MRHS
FHEEERK write_history ().

readline.append_history_file (nelements[, ﬁlename])
K7 S8 R BT nelements S INEN 3 52 3. BRIN U442 ~/ chistory. SCHFLEAFAE .
W R A2 T IR Z B P Y append_history () o ICERE{N Y Python i iy A S 35 M DI REAY 22
AN A S HFE

3.5 BT

readline.get_history_length(()
readline.set_history_length (length)

T B 0] R AR S g s SCERIATEL. write history file () Bt )2 4 i
history_truncate_file () PAMIHAMERAI 300 SRR AN BRI D S SRR/

6.7.4 H5FFR
PAR R SSTE 4 R D7 5 51 3 b B -

readline.clear_history ()
THRRMEIDT L. RS IRZER clear_history () . It Python BE{V 24 Python Zxif Uiy
A SR MR PESUCAS B A X AEAE

readline.get_current_history_length ()
R [ 7 SRR 2 B (WERECR [ Toet_history length (), Ja& iR MAHE AT H
SR ERRATEL )

readline.get_history_item (index)

R ] Fp 50k index W) S 45 H B M BTN A . £ HIP S MN—IF 1R, Mok 88 R 2 & T i)
history_get (),

readline.remove_history_item (pos)

MBI A P R g E LB BRI T 5 H . R EMLEMNFIT . Bk B2 P8 IR 2 P

remove_history ().,

readline.replace_history_item (pos, line)
Frig E LB BRI BB Bl line. Z5H LB M FIT MR 0L ok H0 2 U0 1R 2 R )

replace_history_entry ().
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readline.add_history (line)

A line FRINEN Py L GEoh IR, T2 M AR AT R EST IR 1) add_history .

readline.set_auto_history (enabled)
JE ) Bl 2% ] 2438 1 readline S2EU AR B3 add_history () . enabled Z:50 ) —" 10 /R1H,
M EAER R A H 3L, MR BEREE BB k.

3.6 BUHTIA.

CPython implementation detail: Auto history is enabled by default, and changes to this do not persist across
multiple sessions.

6.7.5 Bahs¥F

readline.set_startup_hook ( [function] )
WE B IRIRZE M rl_startup_hook [MIYF AL AR AL WIRAGSE T function, EXFH]
TERTRY S 1o 8 AR ISl None, AEATE 2R A BR BRI IR . 8 1 BRASCRFAE readline T E])
MR E B Z A SR .

readline.set_pre_input_hook ( [function])
BCEBFBRIEZE R rl_pre_input_hook [MIHFT AN AR EL. WRIEE T function, EXf
PORVERRI TR EG AR I ECR None, HEATE R BRECR W R . 80 T R ECRTEST NS —
MMRERE R G readline JFUG BRI A FAF Z B AT SEUGIA N . KLY Python Fif Al
A SCER I BE R BECAS I A S AFAE

6.7.6 Completion

PATR BRI 7 SO Hbh 4 pR AR SE A ¢ o Il 5 () Tab SREUEFTHRAE, REAS4R/RIT A Shikb & IEAE M
A BRINEOL T, Readline BE N H rlcompleter Kb & HALERE &Y Python ARiAT. 4N
Rreadline BHEWLA H E LAHMERREOR BN, WIFG BB E AN A ) B3R 73 PR AT -
readline.set_completer ( [function] )
BE B FRANE R I WERARE 1 function, "EXFRUNIERIIANEBREG AR WDl None, fE:
B LR AN R B PR I . AP R B PN function (text, state), M sate
0,1, 2, .., AR E—MIEFRFHE. B2 ETF DA text TR MGG A A

ORI AN A SRR FR B I 452 EH r1_completion_matches () W] entry_func [0 B4R
KA. text FHERETIREED r1_attempted_completion_function W JE R EIEE
— B,

readline.get_completer ()

IRBCRN R AR, MR BT BB AN 2 s FONIR 5] None.

readline.get_completion_type ()
ARPUEAEZ R 2RI B AU IR)Z R P r1_completion_type A& AR N —MHEHUR
8]

readline.get_begidx ()
readline.get_endidx ()
ROBCRS & W A R S, X FE S RS R EE P
rl_attempted_completion_function [HlJEEEN start Fl end %55,
readline.set_completer_delims (string)
readline.get_completer_delims ()
BEE SR PAN W BR8] 2 BT . I BRAFIA A8 1 B2 FE AN I BRR] (W) TR IR A R & (R «
KBRS RN r1_completer_word_break_characters A8 &,

readline.set_completion_display matches_hook ( [function ] )
B RS R kb 42 s R . AR IR E T function, & AR5 B AR B Kb 42 SR pR G AR
g B None, AT AT B % % Y kb 4x 21 BRI BOCRE WORS BRI R K0 2 B0E B BR R Z R B0
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rl_completion_display_matches_hook [HJHE%. (M BRERISHERFIREEE/RILHE
Wil PA function (substitution, [matches], longest_match_length) WIEBE

6.7.7 =Bl

PAR /R Bl 7R T Anal i ] read1ine BB K) BT S e 5 A BRECR A M F P EHR AR
.python_history W55 . PAF AR 5 W 24 7E 52 B 2535 18] A H FH%) PYTHONSTARTUP {4
H 3T

import atexit
import os
import readline

histfile = os.path.join(os.path.expanduser ("~"), ".python_history")
try:
readline.read_history_file(histfile)
# default history len is -1 (infinite), which may grow unruly
readline.set_history_length(1000)
except FileNotFoundError:
pass

atexit.register (readline.write_history_file, histfile)

BACHE SR _ & 7F Python i24TF 32 HAR B B 311847 (5 WLReadline configuration).
VAR /RBISEBE T R B AR, (E2 i i s nsg Dy st i 5 Ok SR R R L1

import atexit
import os
import readline

histfile = os.path.join(os.path.expanduser("~"), ".python_history")
try:

readline.read_history_file(histfile)

h_len = readline.get_current_history_length()

except FileNotFoundError:
open (histfile, 'wb').close()
h_len = 0

def save(prev_h_len, histfile):
new_h_len = readline.get_current_history_length ()
readline.set_history_length (1000)
readline.append_history_file(new_h_len - prev_h_len, histfile)
atexit.register(save, h_len, histfile)

PAR/RBIP R T code. InteractiveConsole ZEPAIE T HARTEMRE .

import atexit
import code
import os
import readline

class HistoryConsole (code.InteractiveConsole):

def _ init_ (self, locals=None, filename="<console>",
histfile=os.path.expanduser ("~/.console-history")):
code.InteractiveConsole.__init__ (self, locals, filename)

self.init_history(histfile)

def init_history(self, histfile):
readline.parse_and_bind("tab: complete™)
if hasattr (readline, "read_history_file"):

Q)
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(R L —5)

try:

readline.read_history_file(histfile)
except FileNotFoundError:

pass
atexit.register(self.save_history, histfile)

def save_history(self, histfile):
readline.set_history_length(1000)
readline.write_history_file (histfile)

6.8 rlcompleter --- GNU readline gy#p 2 F

PACES: Lib/rlcompleter.py

rlcompeleter i #MEA R Python BRI C i 7 S0 T — NG M readline BIBRIFHM 4 bR AL

Y IIHAE B A A B readl ine R Unix 585 A, —4> Completer SLHIKFHE H B EIEH HE
M complete () F¥ERIXE Nreadline BIAMETS.

N B

>>> import rlcompleter

>>> import readline

>>> readline.parse_and_bind("tab: complete™)
>>> readline. <TAB PRESSED>

readline._ _doc_ readline.get_line_buffer( readline.read_init_file(
readline._ file readline.insert_text ( readline.set_completer (
readline._ _name_ readline.parse_and_bind(

>>> readline.

rlcompleter fHUZ N T ] Python i A2 HAR M 1. BRE Python it —s #EIHETT, XM
He 2 | s 5 A BECE (3 WReadline configuration).

e A readline V&, IR E LAY Completer ZRMARI AN T B E XATH.

6.8.1 Completer X5k
Completer %} 5 HA AT k-

Completer.complete (fext, state)
K text IR |5 state TAM A,
RS ER) text AMLFR R TR (Y, ERMRIESH__main
T reyword i) B CHIZPRIATHM 422
URAAA A A A FR AT, B iR B 2 doe 5 — B Ry IR TR AR P e (R
ALPORAE, BETAAERXT __getattr_ () WIAM), Hiliddir () RECRIERFI AT 12
X FRRAOREINIR G L AL T HEHR S B, BB R [0 None,

,builtins FIREXET (EX
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CHAPTER /

— IR HEAR 55

B VAT BE SV = BN b4 € OB 9 S | R S e 1 € R DN L (B V=2 e
PEREAN 25 SR AR, RHERT R E A 2.

Tﬁ%‘ﬁﬂ@j%ﬁaii&%ﬁﬂﬁ% W AT DA ASCIIL e i) —dEdilAg =l (Biltnre ) sra — bl Eds (61
WMdifflib ),

AN, HZH Python BN B 3t BB SeRY =k ) 7 7 KA - bytes, bytearray, memoryview

7.1 struct - BFNBRFEHITER Z & HIEHE

PACHS:  Lib/struct.py

PR AT DASAAT Python fEAIA Python bytes XFRFIRM C 4ty 2 18] et . X T VAR AAL BRAT fif e
SR I AN O 26 3 e 25 LA PSR Y — kBt . S X A B AR C S5 SR BORS TR RA DA
L5 Python (PRI .

ffilEl: BOARSOUT, ITE4E C 45 MMEAR S O EIGE T AR BN i) C AR IEMIIRI 55 K
U, XSRS PN TE . PR MR T A H 12 (A T R MR 51T RE S AR C S5H47E
WAF PRI R SE 42— BAC B G S A RS el s BN IR e 7Y, I standard A/
XFFFMAR native K/HIRSSE: RS ILF P, Ko Aaxd 777 X

Ftestruct WL (VAR struct IJ5iR) #5252 buffer Z%1. X FFR1MSEBLT bufferobjects FH ik
Hgse nf S5 R. T WHKMR R WL hbytes Mbytearray, {HIFZHAMRTHIA
FARAR SRS T Zn i, LB TR HSNMA by t es MR R ] Yz sl 1 e .
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711 BHANEE

WASTHE SCT R4 S AR 4

exception struct.error
SAEZ TG E TGRSR HSHO— R S B TR

struct.pack (format, vi, v2, ...)
Rl —A~ bytes %52, H A ERGEAE X F AR formar FTHRIE v, v2, ... ZEALA GRS FHF
£ T SR 1 58 4= DL -

struct .pack_into (format, buffer, offset, vi, v2, ...)
MR FAFHR format 176, v, v2, ... FEHFRHT R FATHR G AT 00 X buffer M offset FF IR
(i TR offset RALFHISEL.

struct .unpack (format, buffer)
HRAEAR X FAFER formar R IX buffer fffl, (22 H pack (format, ...) §Tf). 48R K—
/;fuéﬂ, R RS — R H . it K7 RN AL AR T BRI RN, Wcalesize ()
Fi7R

struct .unpack_£from (format, buffer, offset=0)
X buffer ML offset THIRIRYEAE SUFAFH formar BEATIRAL . SR N—Aocdd, BRI AP RA S —
NEH . BT RANIALE offser TR ZE /D Fjcalesize () BRI ITER RN,

struct.iter_unpack (format, buffer)
WA AR 2R format DAE AR I S M 6 X buffer WAL B BE ] — /26 U 42, E0E AL
;Ziiﬂwl‘ﬁ CIPNA NS E e NI R s gl s SVASE 3L R (U S e N NIV 3 G R 1 S M SO NN
Ncalcsize () Fim.

FRUCE AR A AR S A A BT R el
3.4 BUHTIA.

struct.calecsize (format)
ﬁ@%i)‘%ﬁ?ﬁ“% format FXF LSRN (IR pack (format, ...) A=A i x4
RN

7.1.2 A FHER

RESFAT A2 RAEST A CL s 5 BT R R BIL . BT i 5 B T e/ B 2R 2 44 X
FAF TR AN, A BRI AR IR, K Fert R X

FHIGEF, XNFOMFHR

FRINTEOL T, C RIUDANL AR I AURS sUR 71 I3 227, AR b i e B 38 58 45 AT IR 0 57
(HRHh C gl A L)

o, MR, PR RS — A TR TR T, /N5 Ir

FH | FOnF K XFFA
@ A HIETY | $RR
= A P ifE o
< /N hifi e
> Ky P ifE 7
! M% (= Ki) | brifE i

WARE PR Rz —, WEER e .

AHLFAT T v Be R K ae/Niw, BeT EHLRGEARTR . 4N, Intel x86 Fl AMDG64 (x86-64) 2 /)N
I%; Motorola 68000 FI PowerPC G5 J2 K ifif); ARM FI Intel Itanium ELA& A Y 73507 (i) « 15
ffiff sys.byteorder RIGEAMI RAE T TIT
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APUR/ NS FF I R C ikt sizeof TR RMER . KRS SR FITMIFHLEE
PRUEI MU TAE R FAF S B X555 5 2%
THERL @ A= ZIR RG] AR AL TN, (S BRI 507 SR AR ALY o
R B A AR E AR HC A 2% 735 WU Je K i @&/ N Al e A
B 207 XBEREE AT TUT (SR H) s W IEEPEOE 1< 8>
fige:
(D) HEFEH TR A B B S . EHAR LB S g 25 n H AR .
) BRI T3 /<, >, "=, and * BEAR U IIEATIE L.

(3) i%?ﬁ@EI"J*%Xﬁ%@]ﬁéﬁfﬁ%’@ﬂﬂ@ﬁ%?*, T PR BUACHD I E 52 RO A g U o
Z 07

&

BXFH

PR A AT 30 C Ml Python (B2 [B] 4% HoA E SRR A B 212 MY B2 . AR/ 31
e A H AR E R N AP R EAT RN Wat@ At il r<r, >y i = 22—
TERBI L. AN/, EFTEAER RN T B AR 15

#=K | CType Python &Y FREXRN | FRE
X HETFY I

c char KEEN THSTE | ]

b signed char B 1 (1), (2)
B unsigned char R 1 )
? _Bool bool 1 (D)
h short R 2 2)
H unsigned short B 2 2)
i int TR 4 )
I unsigned int B 4 2)
1 long R 4 )
L unsigned long B 4 2)
q long long R 8 ()
Q unsigned long long | X% 8 2)
n ssize_t ESe 3)
N size_t B 3)
e (6) float 2 @)
f float float 4 @
d double float 8 4)
s char[] FTER

p char(] TR

P void * R (5)

3.3 AR SEIN X nt AN AR S
3.6 HRCESE: GSIN TR e A% SR .
figt:

(1) "2 FARXTNT C99 & i _Bool M., HAIRMIABUAT, ML char BB, FEARHER
XF, BERAFIER.

(2) XA TR B D F T & — AR, AR AR ECR A __index_ () Tk, WI&AE
TR HVR IR SR e — A

32 RS NARREE H _index_ () HEE 3.2 MRAGHGEE .

&
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(3) "n' AN FARP SOS AU/ (EEAEASGE @' FHUFT4F) o X TARER/N, 4R
AT RAGE FHSE £ R A B2 A At B s X

@ KT e, T e BEH, $TFRIEAE () TEEE 754 binary32, binary64 5 binary16 5
IR T £, ar B e ), TRTA M RN AL

(5) "B KR OO AHL T T (e MBOAS B @ SRS . SRR =
R I BE T THUR G0/ MR o struct BIHOR S HMREEAANUHET, R P HekHs
R -

(6) IEEE 754 binary16 ” >J5 i~ 251 2 4E IEEE 754 F5if 19 2008 1&3T 2l AW . BAE— 4N 4E
fr, SAFEEALAN 11 AHEEEAL (BIFfA6 10 A7), 7T PASE R Rs REGURITE 6. 1e-05 F
6.5e+04 Z[AMELF . WRAOEAYE C 4iidds) 230 8F: FE—HHBHLES b, WTRAE unsigned
short HEf 717G, EASWH T FIE5E . 2 R4EE H R T half-precision floating-point format 7
AR -

M FAFZ ] DU A B ST BN, ASUFAFER 4n 199 5 "hhhh SE4AHE.

KR Z B Z A EF AN AR TS A AR 2= 545

YT s AEERTE, HESBRT R EAT K E, TR G A AR A 185 B, " 10s?
R 10 PRI, 11007 F0% 10 MFAF. AR FE, WMDY 1. 4FTHT @,
FATR P Y HAR W ESOH A S FAT AT A EOR . X TR EEAE, SRR O RE T B TR e S
HFH . ERRIEI, 05 fon AR (00 o1 0 ).
LRSS (', "B, Th, THY, T, T L, LY, gt o) AT < I, AR x AR
A RTE B Z SNIPRF 5| & st ruct . error.

3.1 RS 7R 3.0 v, FRebk TR EE AU X &5 K Deprecat ionWarning TMiAsgst ruct .

error,

o ST T “Pascal FHEA”, WIERAE HEPEORER B 05 5 o T R
FEE 55— 510 7 ISR 255 PR MEL. 2 IR R FRER ARG A . IRAE Apack () 1
FRERA I GRITHRH 1), WA FAFRIT count —1 M &P, IR T count -1,
2 0702 7 DA R 1 count 15, SEVERERE Funpack (), o' HRFHFAINEE count
A, (LRRI TR E R & 6 BT 255 1577

MF 12 FAE, SRR True 8ra s, fEFT RIS HT SEO QIR DAL bool
HMFTRIY O B 1 YT R, (T IEB LA True.

Bi¥

flE: Frf s BIEMEE fH — & KSLER AL T . /R 7K

FTALMRAL =R Bt s B

>>> from struct import *

>>> pack('hhl', 1, 2, 3)
b'"\x00\x01\x00\x02\x00\x00\x00\x03"

>>> unpack ('hhl', b'\x00\x01\x00\x02\x00\x00\x00\x03"')
(1, 2, 3)

>>> calcsize('hhl")

8

AR B0 7 BT R AT TR 207 B R SR e — S A ek v 44

>>> record = b'raymond \x32\x12\x08\x01\x08"
>>> name, serialnum, school, gradelevel = unpack('<10sHHb', record)

>>> from collections import namedtuple
>>> Student = namedtuple('Student', 'name serialnum school gradelevel')

Q9]
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(R L —5)

>>> Student._make (unpack ('<10sHHb', record))
Student (name=b'raymond ', serialnum=4658, school=264, gradelevel=8)

RS REII S TR /N B, [ o Rt 3 B 0 B 22 R

>>> pack('ci', b'*', 0x12131415)
b'*\x00\x00\x00\x12\x13\x14\x15"
>>> pack('ic', 0x12131415, b'*")
b'\x12\x13\x14\x15*"'

>>> calcsize('ci')

8

>>> calcsize('ic')

5

PATA% " 11001 " $REFER AT TY, BUE long JEAUE 4 AL X 5

>>> pack ('11h01', 1, 2, 3)
b'\x00\x00\x00\x01\x00\x00\x00\x02\x00\x03\x00\x00"

XA AR IR 75 07 AR A S ARUE RN 55 5 AN S5 i BEA TAE DX 5
W%

Biharray w160 A7 0 R BUEORE .

Bifllxdrlib $TALAIf#{] XDR %4 .

7.1.3 %

struct BEHGAE LT DA AL

class struct.Struct (format)
AR Bl Struct MR, B SARPIARK TATE formar AR5 AMBEI "B fl%HE . — R
Struct X R IV I H T IEAR L RIRE AR KA st ruct sECE AL, PN T4 A
TR K.

fE): (L st ruct ABHYUZH RN C i BUscins X P A 2 e, B R skt
TR TR O EN By se ruct L6,

ELZIFAY Struct MR SCRFLAT 7 iRl o :

pack (vl, v2,...)
EMTpack () BB, HHTEMFNHKN. (len(result) $fEFsize, )

pack_into (buffer, offset, vi, v2, ...)
EMTpack_into () pREL, MR T CHMIFEMMHER.

unpack (buffer)
FMTunpack () KA ST E IR S XTI IMAIET s ze,

unpack_from (buffer, offset=0)
S Funpack from () EEL, M T CHIERIRE. Gt KA RNIALE. offser TR
A/ Rsize,

iter_unpack (buffer)
FMhTiter unpack () WAL, AT ERIFEMER. G X/ s i ze BIREELRS .

3.4 BUHTIMA.

format

F T3t Struct X4 kg T4 H o
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3.7 s A AR R E st r AT Zbytes.
size

WM BT format MEFHR/AN (IRRllpack () Pk BRI F T RETRN) o

7.2 codecs - YmftL2REMFOHERES

PCHS:  Lib/codecs.py

SXABLIGE X T H7ifE Python 545 (mias ARG Ay ) HOSEIE, IF PR O AR U7 A REY) Python Z
RS ARENER, RN IS PG AR AR R B SR AL BR A A R A . K R 2 AR A 28 R T L R 2
o, BT SCAR S S A, HAR L T SRR AR R v SCAR RS S SCA DA T HR G N
Teh o HE G A A ] DATEAT BRI R T o i AR, (RRE SO BRSO T S R 2 70 R St
Gt T AR S

PRRHE ST VAR B AT A 24 A B 1 0 20 D R PR 6 114 B

codecs . encode (0bj, encoding="utf-8’, errors="strict’)

1A encoding TEMI T AS X obj BEAT AT o

FIDAZEAE Errors DA E TR RS RAC T 28 . BOAMI AT R T 58 ' strict ' FURGADHE IRFF
51k valueError (S HEFFE MM XTI, BlliunicodeEncodeError), W5 % i
RAR TR XS A B T 215 E .

codecs .decode (0bj, encoding= utf-8’, errors="strict’)

1 H encoding TEM I AR RS X obj HEATRRY .

AT PAZE € Errors VABEE T TR B AR . BUARET IR TR "strict ' Fngmida ikt
gk valueError (8 EEEMBIDAA X1 125, HliNunicodeDecodeError), g5 |4 A
SRR TR KRR A R T 245 E

g ol g R 1) S R AR AT DA B A PR AR

codecs . lookup (encoding)

1t Python Zi MR B ARG AR AHE R, FFiREl—>CodecTnfo MR, HiE I T3,

ST M EEAhER GG, WRAKRE, WaSHEBEM SRR %, REEHK
Fl|codecInfo ¥4, WG| K% LookupError, 50, CodecInfo XfR¥HIFALATH IR 451H
JiiE

class codecs.CodecInfo (encode, decode, streamreader=None, streamwriter=None, incrementalen-
coder=None, incrementaldecoder=None, name=None)

BRI AR RS T T B EU 0 SR AS A0 (5 . A 28 B MO R H!Z S

name
Gl 24 K

encode

decode

TOAR 2 1) 20 L) R AP RS BRI Eﬂ‘w HA 5 Codec fjencode () Fldecode () Jy AR
O BB 5 (B, Codec 42 19)., JLB BRI T YR Y TAET ORI

incrementalencoder

incrementaldecoder
W oE AR g oA AR A SRR T R A X R fﬂl%?) gy o Bkl B
HKIncrementalEncoder fllIncrementalDecoder FTE XD . a4 R £5 7T A
PRERIRAS.

streamwriter
streamreader

NS TN | R e s A I IR G e o R < | A%Uhﬁg{a%%smeammlter
MStreamReader g CHIHE I . T m iR as ol DAMAFRIRSS
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N T RS P RS AR AL PR DT, BRI T AR MR B, BT Lookup () SRINATH AR

gk

codecs .getencoder (encoding)

1A 7 R AT 25 3 ] LA ) 5 B K
LEGRT AR FIRN5] % LookupError.

codecs .getdecoder (encoding)

BRI E I T 1) A PR 8 3R [ LR 35 R
TE A TR BN F5| & LookupError,

codecs.getincrementalencoder (encoding)

BRI E O T B A PR 8 3R ] e b o e G B T B
AEG 8 TCIE AR 2 s AR 8 A SR B U D 4R IR 5| & LookupError,

codecs.getincrementaldecoder (encoding)

PR 5 e T 04 2 AR e 3R 1] s A s 2l T B4
TEH RS TEAEAR B SO S A5 A SR R U &5 | & LookupError,

codecs.getreader (encoding)

B B AT R BRI H St reamReade r Ko T B8
LGRS AR FIRP5] % LookupError.

codecs.getwriter (encoding)

B T SR I B S reamivr i £ or Ko T BB
A TR B S| & LookupError,

LS SO PR 8 14 Pl 2o 205 24 4 2 A R e 1 2 R

codecs.register (search_function)

TEME— A IR EHR R R A R AT 28, RV NG TREFORM SIS 45K, IF
R [o]—A~CodecInfo X4, FEMBEMATLIELEN L EMMIIEILT , ER4IR [ None.

ilE): 8RB H AR T, X AR BN T RE B, 0 e A e o 2
£

HEIRNE R open () FIF]RIRAY 1 o BEHURBRAE C 9 T4 SUAR SO 7 50, (BB LR T #ioh T
FLERBOIZE, FUVRLESRAE b SCHF IR B 3 22 25 28 ) A A s -

codecs . open (filename, mode="r’, encoding=None, errors=strict’, buffering=-1)

{5 FH 25 7€ W) mode FTHF B9 AS 1) SCA4E I 3R [l — A~ St reamReaderiiriter WSEH], $2467E BH A 4
/MRS . BRI SRR "o, FR AU T I S0k

fE:  TRMC g SRR R A T IR SIS AR 2 B S AT " \n" 5.
mode ZAIRI AJe W B open () pREIT A AR — BRI "o 28A 3.

encoding 552 SCHFBT AT ARS8 . FVFAE RIS ook 53 R AR (R R 28, T
{7 VT SR SR B T 8 ) RS 25

A PAFRAE errors He i U IR T 2 BRIME ' strict ' FRTEH BUgmD RIS 5| & ValueError,
buffering 15 X 5 W B open () BRECFIOMIE . BRAE -1 R0 FHBRIAR Zoh XK/,

codecs .EncodedFile (file, data_encoding, file_encoding=None, errors="strict’)

R [o]—A>St reamRecoder 5Bl EFRHET file FEN R CIRERAS . 24 BL R RAPE K AT IR i 2 5C
[ERURSEENLIR

HACALRE SR R SRR E /Y data_encoding ftY, SRR LAITH file_encoding 1) ¥ i EH A
JRAGSCHE o MR AR STPFSEIR 73T KA file_encoding fiff, HLARIFEH data_encoding T4
.
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W file_encoding K455, WIBRIA N data_encoding .
A PAFRE errors g SUETIRAN T %8 BRINME ' strict ' FoRTE MBS R 5| &k valueError,

codecs .iterencode (iferator, encoding, errors=strict’, **kwargs)
it 3 X A A TR AR A Y iterator FTERALHISIA o IR EUE Tgenerator . errors % (DA
FAEATHA KB FSE) 2B athmgmitds.

W R BB SR i RS AR 2 32 st v MR IE W SCAR S TS . PRI E AR SCRP T B = gmi g, Bl
il base64_codec,

codecs.iterdecode (iterator, encoding, errors=strict’, **kwargs)
ol A 14 B AR 2 L AR R iy irerator PITRALII A o BLRREE Tgenerator . errors Z41 (DA
FATAHA XA FSH) S LB s .

IR BCE SR S RS g Z by t e s W R UEATARIG « DI E AR SR SO B SR M it 2, Fldn rot_13,
B2 rot_13 A DAl FIFRRUR I i terencode () REH .

ABHGRFEBE T PA TR, & T RO S AT S0

codecs .BOM

codecs .BOM_BE

codecs .BOM_LE

codecs .BOM_UTF8

codecs .BOM_UTF16

codecs.BOM_UTF16_BE

codecs.BOM_UTF16_LE

codecs.BOM_UTF32

codecs.BOM_UTF32_BE

codecs.BOM_UTF32_LE
X R E LT 2R TS, Bl 28 g% I Unicode 545 iU #ric (BOM), B {17 UTF-16 Al
UTF-32 cdfi i 5 CATR WA AT 5235 5, FF4E UTF-8 g1 Unicode %544 . BOM_UTF16
2 BOM UTF16_BE 8{BOM UTF16_LE, BARBRTEEHANFEINT, BOM £BOM _UTF16 [
W44, BOM_LE J&BOM _UTF16_LE W44, BOM_BE J2BOM_UTF16_BE W45 . HAbFES N FER
UTF-8 #il UTF-32 g hd#&= 4111 BOM,

7.2.1 ZRRREDRRE S
codecs BPGE LT — FR ISR E LU Ao R RIAT TARR B0, I L nl AR i 4 et
S DAY B o

BERR G AR AR 0 SO AN O A I Python Wiy it . TR ISAS . JOIRASHRIMAR . EEEL
AR E AR IS AR H 25 IR G s/ A 8 R SE ST S a2 b T
BE SCHR A AS R ey A B 24 B A AL B 1R o

HEIRAEH R

N T TACHIBR AL B R AL BT, 2 AR 2 0] PAIEL 1L 13252 errors FAFE S ORI R A B RAL T 580 T
A FRifER) Python Zf S #iE ST LB T AR AT A -

& aX
"strict' | Bl%&UnicodeError (BHTH); XEBBIANW LR, fEstrict_errors () P,
"ignore' | ZWEANUAAE IR I BRI — @ AR AT, fEignore_errors () HEEH.

PATR B A B 7 SR A0E T SR 2
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=] aXx

'replace' | {H G SRR iC TR Python PN B 4 MR D 2 REAE RS I8 B ) U+FFED
WFAF, MAEGRASHI 'Y o fEreplace_errors () 1.
'smlcharrefifleplage '™ 1 XML F £F 5] A #F 17 & # (L £ % 5 B

Exml charrefreplace_errors () ':P@Qf)rﬂ,c
'"backslashddiplade BT L FEH 783, fEbackslashreplace_errors () FEEHL,
"namerepladd ] \N{. ..} # L PHHTEE ((NEHRET) . fEnamereplace_errors () H5E
B2/

'surrogateEEREEN, BN U+DC80 & U+DCFF JE [ NI B BEAHE . SAE g o e
B A 'surrogateescape' #RALEE T EHF, BACHERFREEEA AR AT (i
Z % PEP 383 T i1 )

BEAh, DA AR AL BT SR 1T 40 R AR a5

& RiRTDEE X
'surrogatepaufs8, utf-16, utf-32, utf-16-be, utf- | VIRt FIREIEL R ARID . 1% 26 45 fE RS f5 0 3
16-le, utf-32-be, utf-32-le 2R B AR BRAC T A A A 15 o

3.1 TN 'surrogateescape' fl 'surrogatepass' fEIRGTETE,

3.4 RS 'surrogatepass ' fEIRACIE T EIAEE T utf-16% 1 utf-32* SRR eE .

3.5 BCHTIIA: 'namereplace' fHRANHE TR,

3.5 fijtHES#: 'backslashreplace' FiRALIE T RINTER A TR LA .

SOV B S G 0] DA M i 24 O B IR AL B R e -

codecs.register_error (name, error_handler)
FERFR name 2 I HEEIRAC TR R EX error_handler. 4 name 948 € NS RIE SN, error_handler %
BTG 5 R G AE S b5 R AR 3 1) & AR AR R I 0 SRR
YT g, RV error_handler 345 A—A~UnicodeEncodeError SLf|, H &4 X5
IROLEIE R . SRR 5 | & LSO S5, BT AR Il — o, Hd &
ABIA AT G 3 o R 0T 42, DAS 4 RS A T i i 2 . BRI Rl DA st r Bibytes 2K
B, QAR GO AT, il AR AT B HeRE AR S i SR oh X SRR R S AR, G
TR B X A TS o X R AR A W GRS B S 7E 38 8 O B AR SL i T S o Bk
HIXETF M AR O S U SR A H U 3 5 Tnclesmrr oz
WO R ooy M RO, ARz 4 FE T R funicodebecodeError
W UnicodeTranslateError fE45 AbPRAR Y, IF H ok B 45 5% b BEARR P 1) 85 e 0 5 05 1 B 452
A H

ZHREMT R T 58 (CLE bR DAL BT 58)  RT Id A FR A T AR

codecs.lookup_error (name)

0] 2 HITEA FR name 2N YEN S RACFE T %

TEALFR )T S ICIEREBIN R 5| K LookupError.,
DA R i A By S A Rl e R 2 20 e 5 O R ] -
codecs.strict_errors (exception)

S strict ' FRIRAEIRTS: BB DR AT K UnicodeError,

codecs.replace_errors (exception)
LI 'replace’ FHRALERTISE (SUH T LA Z #0): S ASREHy 2 OF RS amis), fiF
A REH Y \uf££d" (Unicode FHit747).

codecs.ignore_errors (exception)

P " ignore’ BRRALIIITEE : ZMHHRAR AR I B B il s AR SE AT o
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codecs.xmlcharrefreplace_errors (exception)
S 'xmlcharrefreplace’ HHRALEITT % (UM TS0 A% 25 (O gmfd #): R W] 2w A5 Y 4515
PAE 4 XML “F 455 | I EA TR 4t

codecs.backslashreplace_errors (exception)
P 'backslashreplace' FEURALIITT S (UM TS0 A 20 #0) B8 DA XA RUEIF AT S AL B9
¥ SUPH) A TR B

codecs.namereplace_errors (exception)
5P 'namereplace ' FRIRALIN S (BT T A %0 44 YRttt e) : A AT gt AR A \N{ . .
-} ST I A TR

3.5 BUHTMA.

FoARE R Im D FOREED
BA Codec KE L TIXEETTIE, [FIIIERE ST TCARAS G A 45 AR 4 14 BR Rcde 1 -

Codec.encode (input[, errors] )
it input X GIR ] —ATCAL R GL HAEK D). BN, rext encoding 2 Bl FHEE R 74T HE D D
3 (BIA cp1252 B 150-8859-1) K FAFA AN FATH IR .

errors ZHE SCT H I RS RAE BT % BROACH "strict' AEHITR.

W EAR—ESTE Codec SEHIHERAFRAS . W HSIBAFREN St reamiir i ter fE R 4RSS
DASE s Rt e A T 4 i
Y AR 2 e A AL FR K B AT LR 0 2R [ iy B X R BB 25X 42

Codec.decode (input[, errors] )
FT input X5 IR [l —NTCH G th X5, JHFER D) . BN, text encoding WIRTESHRAE 2 (6 I e 1
FAFER e 2R T FR X R R AT R X 5

Xt SCA G A M7 A B AT RS A%, input WAZFR— AR ERXE R R A T R e X% 0
IXTER - BAN, ZEi DX AN B N A7 SC

errors ZHE ST BN AR R, BHAK 'strict' AAHIHE,

BITIEA—E 2 AE Codec LB P RAFIRES . AIELAURIAIRISHY St reamReader MRS fF i
PASE 8 A T AR

PR AN REAS A B 2K PR A A AEBE AR B0 3R 0] i 0 R T A 250 %

i & X KR FIREED

IncrementalEncoder flIncrementalDecoder IR T W E X W FMEB A AR O, X4
N B G /A0 R S 3 3 X TG R A G R A A 2 ) — R Y, T A e X 1 5 e B AT R
Hencode ()/decode () JFEMIZ R - 4 5 2 g i 25/ 000 245 2 76 T 3 ) ) 00 1) B B2 s B0/ 0t 10 2
T2,

WHencode ()/decode () J5¥k R4 A 4T85 B A 38 8 TR S gn i/ SR s 27 261 T 40 15 /RS 1
AN N B — R IS B 1t
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IncrementalEncoder 35

IncrementalEncoder XS — A AT 0SB LT AR A, SN ig gt
e SCX LTV DA 5 Python 2 s 25 3 R AH A .

class codecs.IncrementalEncoder (errors=strict’)
IncrementalEncoder SEAIIF TSRS

A B R A g B A LA S 2845 1 o BT T A B A A AN S 28, B AT H
& L SHA 29k Python S iR N B (4 1]

IncrementalEncoder W DAHATHEHE errors JEBEF SRR SCIUA R AR AC B 2. 0l HB(E S
SRR IE £,

errors ZECRRIE LS — AR 2 W) J@ 1. 8 %) bbJ@ MR A 5k 7T PAYE IncrementalEncoder X4
(A A= iy N PEAS [ ) A DA PR SR IS 2 1) B4 T H 96t

encode (object[, ﬁnal])
G 1 object (£ Ff Zi i 2 1) 24 AR S 9 A % 18) I 3% 8] & 9 55 10 25 R X 4. R X 2
Stencode () WIEZEAMN final VR EAE (BRHAHERE) .

reset ()
R as BB NPIIRIRAS . i Rie %5 P .encode (object, final=True), fEib
BB A EFHREFAR, EE R .

getstate ()
R IR ER 24 BPRAS, R(ERA N — AR SEPIM SR 0 2o IWIRPIRAS . (HLEEHOE
E%Bﬁﬂ)ﬁﬁ 78 A] DATE i e A AR BRI H ARG G5 R AT R I 7 1 B i A B Ry B BOR Al — A
BRUA) .

setstate (state)

PR S HPIR TSR state, state DT getstate () FHREI— A SRILSLRES .
IncrementalDecoder %5

IncrementalDecoder RN —AM AT S . B LT AR A, B URag gt
e SCX LTV DA 5 Python 2 s 25 3 F FAH A

class codecs.IncrementalDecoder (errors=strict’)
IncrementalDecoder SEAIIFTE R .

I s R R AR A M T 25 12 11 o AT WT DA S AN B P 24, (HAATEIX B
& B 220k Python Gifif bt LR T AL -

IncrementalDecoder W] DAHATHEHL errors BT SRR I R R B 2. 0l HB(E S
B4R A TE 5 %,

errors ZRCRFPIRIEL — MR A B @M. il R PR E AL nT PAJE Increment alDecoder 34
A ALt ) AT TE AN [+ B SR AL TSR 2 TR A T L) 48 o

decode (object[, final ])
fRAS object (23 5 fift B 2% 19 24 AR A28 A% 1) I 2% [l MR A5 19 45 R % 4. i aixX 2
Xfdecode () W ZVH AN final WA HEAE (BROINHRIE) o WER final Fy BLAE W iR A 24
DAART i N AT 58 A 5 I Hb U RHT A G X o R TYEME] (Ban il T fin A 253K
E?f%?ﬁﬂ%%?&‘) e A AEFETCRAS I 00 T ABFERI I A A AL B GX W] RES | K —1
) o

reset ()
PSR BB RIS .

getstate ()
1R ] R 2R A HR S o XM —A T, R T R A 1 R AR ) i A 2% o
KXo 55 I — AR, ATDASORIIRES G E . (LB MR 0 28w UL IR
FE ) ANALICP RS B 0 WA ] AR RS 25 5 A E G i A HLDA 0 1t
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IR AR S, PATERESE AT 2 Zeuh 1A i ATt i0s 2 A8 A% 25 (7 HC 3% (1] 31 g w8 AR A& AN 7™ A AT A iy
o (FCBECEIZ A BEMARES 5 B AT DA 2 g 2/ PSR B 4 R A A R 1 5 1 il
G By B ROR e ek — AR B )

setstate (state)

FHERSFRAVIRS BN state, state WM N get state () PRkl — MBS GRS .

MBI GREDFOREED

Streamiiriter flStreamReader Rl 7 — LUy I TR T, WA ISR A #0713 M S BT ) 20 i A%
KT 1S encodings.ut£_8 FRIRBI T HEAFTEEX — A

StreamWriter 318

streamnriter $fE Codec ITH, ERELTINTHE, BAWAE ARBHBLAE LLLEI7 AT
Python 4ifI AL A2

class codecs.StreamWriter (stream, errors=/strict’)
Streamiriter SEHIHIMEERE,

P X E AR AR LM 582 1 o ENTRTLAE bR inmshm v 24, HIATERX L
SUNZHCE 2 Python G fif i e 2 T (6] -

stream TN — A T4 2 R B TTF 5 A SO B0 SO PF 2
Streamiiriter A DERHE errors X SHORL IR MM RAIIT R, WSR2 5
TR0 S T 25 1T SR b H AL BT

errors ZHLH PRI — A4 (0B k. 306 BB PEIR (B T DAE S reaminrs £o.r XH4 102 i
30 P 5 2 0

write (object)

RERBD IS IR R NEEAZ -

writelines (list)
P RN FRA RS RBS AR (MRl EHwrice () FHE) o« ARIERTHE) T g fRhg
A LRI T

reset ()

WRHTH 2 T REPIRAS A S R A G X

AT B T3 3R B 24 8 ORAE TR RO Btk DASCVF B A B A T v el i o o
CEREHEi RIS VRIS

BT EIRBTTR, Streamiriter iBNARARR BT ZIRH BT HAL T IE AR

StreamReader Y{%

StreamReader 2jg Codec 13, EEN T ANIIE, BRA AL E SGX LI ik A5
Python i 5 AL ZAHAZE -

class codecs.StreamReader (stream, errors=strict’)
StreamReader SLRIHIF 2L,

P i S A AR I M #5821 o ENTRT LA bR ingish i S 24, A ERX L
SUNZHCE 2 Python Haff i e 2T (1] -

stream SR N — BT G RS T I T LA B B R 1 SO SRS 42

St reamReader W] PAIEIL IR errors BT SHORSLIA RIS R BT 5. WSR2 7
TR 2R AR T SRR R R DAL B R
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errors SRS — A @M. @ @ HEIRE R T ATE St reamReader XF4RYE
I PNAEAS ] 10 B 15 AL PSR W 22 (B R T 1482

errors ZH T R VFREE G A register_error () By R,

read ( [size[, chars[, ﬁrstline] ] ])
FRE oA H R IR M SR X R

chars ZHIHE I ELR I ) RIS JE TS 07 B8R . read () I VEMEAN 23R MR 3 SR AR 450
P, (HALR AR R, B RER DT RR B B

size ZALIR I EEEEIUT MRS Y L 4 5 730 R B2 A e R BRI EL . AR vl DATE 24 b2 A it
WE . BOAME -1 FR R REZ B BOF MRS . IWTE 2R H 2 B IE— Ui T B R 3¢
o

firstline TEARAE I ANSRAL J5 ST S AL ARG A e, I OGR 8155 — 4Tk 28 1.

WO R T oA SEIBORM, X RGN U TE S B 58 AN S E RN SR VR 17

DUR R AT REZ MU BSE BRI . BN, ARAE TR _EAFAE ] A S A 4 R BOIR SRS, XA AW
readline ([size[, keepends] ] )

M AL — AT 1R ] 8 S A s

WERESE T size, WIKRFHARS size ZRMLBETH) read () J7ik.

U2 keepends JMRAEL, WIATATAATRF MR 0] 947 25 % o

readlines ([sizehint[, keepends] ] )
M AT A T HRE A — T R 1]

FTEARAT S D 2t decode () JrikoRSEBL, HF HANSR keepends y ELE I 2 5 HA 35

AR LH .
WRLEE T sizehint, WIXFHAE R size ZEUL L TMA read () k.
reset ()

B E N TIPS Al i ds G X
TR AN XA AT B AL T LT VAR T2 H AN T RERS AR B R T IR
BT EIRRITE, StreamReader IMMARHER B F R B A HAD 5 SE AR E -

StreamReaderWriter 35

StreamReadeririter g— IS, FLVFRTTRIIN TARTF SEBOME ARG R e T a0 .
HAHHERTT R E W LA Lookup () eREINR A T B KR F i 5L Bl o

class codecs.StreamReaderWriter (stream, Reader, Writer, errors="strict’)
ffE—A St reamReaderriter LB, stream Wi —A AN . Reader Fl Writer Wi/ hj 4y
BRI T St reamReader St reamiiriter ¥ IR L) HEEZE . HiRAC B 5 7 A eI A1
B AT E PR A 5 ok 5E .

StreamReadeririter SLHE X T St reamReader MlStreamriter RHEEHED . BAIAYE T

KA T2 BT HA T R
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StreamRecoder X5

StreamRecoder R —Fham s 2R 5 — Bl X0 T AL AN [F] 5 FEPRIE A 1 DA I AR
HH S IF A E AT A Lookup () BRI 81 T BREOR M 1551

class codecs.StreamRecoder (stream, encode, decode, Reader, Writer, errors="strict’)
B —AN S P T W A ) St reamRecoder SEAA: encode FlI decode T AHET Hijsi— X ACHS AT TLA %L
YR read () Ml write (), T Reader 1 Writer TAFT )5 iw—stream FHIEHE o

AR] DA A 2% G Sk A T B S, QAN Latin-1 %4 UTF-8 A M S ) 546 o
stream ZEIR—ASSCHZERT S

encode 1 decode Z5 W E Codec ¥ . Reader 1 Writer Wo/il K4y BiL T St reamReader
Mstreamwriter BN R REEZE.

FE R AL PRI 1 5 R R B B AR 8 A R 2R 5E
StreamRecoder SEfE X T St reamReader flSt reamiriter EMHAGR . BN KTHRKE T
JE BT HAt ERE M

7.2.2 fHEZIER, 5 Unicode

TFRPEBRTE RGN TR 0x0--0xLOFFFF JUI NSRS, (15554 PEP 393 T A % SC A THENS . )
— EUPAFER TR BEAE CPU FINAF LASME I, 19 AR/ WP A0 5 B AL A b s o — A K
[ Anfe) i HAR A S a8 —E , RFPAFER RS P SRR a1 A9 P B AT
BFEH Ao AFAEVFZ AR SO P P RS A% . ENTREEERR N A2 2

I 87 B SCAS G i A 20 (FR R ' latin-1' B 'is0-8859-1") R L 0--255 Wb 5= 45 {H 0x0-
-0xff, X EWRE WS U+00FF DA b0 (9 5 AF 53 O 42 J0 v A T G o R A R AT g AG. IX
FEMRE 5] K UnicodeEncodeError, HIEN KM T H X (N FEMYHIREETRSA N
Kﬂﬂ):UnicodeEncodeError: 'latin-1' codec can't encode character '\ul234' in
position 3: ordinal not in range (256),

A 7 (B AT i) 24l Unicode (57 AN [ 14 - 105 BT RF X 28
B LRI R 5T 0x0--0x££, BAFDCRUMELIA, R T ST I IS HI A encodings/
cpl252.py (E— A Windows b A 40 HE 0. Hp & — 5 256 N PP AT
&, SRR AT T (E

FTA X 28 2 i A% X L BB X Unicode FIF i SCAY 1114112 ASRSA7 A 256 3BT 400 . —Fh WA il B84
Unicode fiZh {37 4 iy BT 422 1 Il A X BRI LA AE M DU AN TESE ) 74T o AFAE IR R T B . DAK
Ui FE