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CHAPTER 2

[E)d a5

Python FwaS A LIS, BERFER T LABE T E2emis. PAR R BRIESCT- B A 1

IRETEES
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)

MR iterable PAT—JCR A EAENIRE] True, WERFEARXSZAZS, R False. SFM T

(Tﬁ%)J

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

if element:
return True
return False

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

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

>>> bin(3)
'Ob11"

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

WRA—EFHEAIZE “0b”, B n] AR AT T3k

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

>>> f'{14:4b}', £'{14:b}'

('Ob1110', '1110")

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

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

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

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

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

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

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

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

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

WA LS, WA/ A 0 154,
=35 5 5] £ - bytes, bytearray, memoryview Flbytearray %t %,
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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) AT (BRIERATEERE D) | WAL 2RSS, &R Bk
1To FEARATIEOL T, BEBATHIARSERN, M2 AR S A (WS T “SUEmA” —37).
R Lid S exec () REMAIEM LR 3CH, nonlocal, yield fll return A AN RE
TERBUE CPASME A . % PR IR [MI{E /& None,

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

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

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

#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

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

Sign = "+" | n_mn

infinity = "Infinity" | "inf"

nan = "nan"

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

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

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

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

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 WA x BAE R AEME N L E SR
3.8 MU AE: AR __float_ () AREXENEE __index_ ().

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

BRI format_spec ;22— NS FAFH, BiE AL SN st r (value) MIFEMEER .
P8 /] format (value, format_spec) < # EE type (value) ._ format__ (value,

format_spec) , Fr PASE B 7 iy _format ) HERAST . W48 &R
B F|object %’é@ format_spec Tjﬂ 25, BUE AR format_spec R BE N 2 F AT R, ) 2 fil
K TypeError B,

3.4 WUE 5 Y format_spec N2 FAE M, object () . format_ (format_spec) 2fill
K TypeError,

class frozenset ( [iterable] )

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

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

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

globals ()
RIFRR Y FI 2 RS R T KRR SRR T (R B, SRR E R,
M2 2 B L) .

hasattr (object, name)
ZES RPN — N FAR . WA EN R R — 24 PR, WERE] True, 750 [H
False., (MWINGER WML getattr (object, name) HEGHACtributeError S8 KL
B . )

hash (object)
RIEZXF R G RAE (WERTHWIE) . WAL BAETF AR TTR I AR Pk g7
B AR NECE AR ARG A (RIEEEAI2EE0RE, 411 F11.0).

iE: WRX G T BN __hash_ () ¥k, SR, hash () RIEHLEFH T KA WHR ]
fi. 7S __hash__ ().

help ( [object] )
FEEINENI RS (MR EEL TP M) . WREEES, MRS EN G RSB
X RG . WHRLSE AT, WER, w8 28, ik, 2T F PRI T
FRER, IEESE LT ER . WRES R MRS, WA B0z e s B it
TV ERNIRAE R ES AN R P I TR (), WETELERMM help () BIBHREERE R Z B
FI IR ETE S . B2 ER, SR A X URMEE ST FAQ 4 H .

R PREGHE T s 1 e BRI N B 644 251 .
34 S pydoc Mlinspect [/)7AS B AF AR ] IE FH XS 0 28 44 15 B N4 T Fl— 2L

hex (x)
FRRBAEA R DA “OX” CHRIR /NG S HERIEAFER . Q2R x A& Python int X4, MIWAZE X
REHEH _ index_ () FE. LT

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

MR BB A A R G BUNG -SSR FAF R, HFaRERATo “Ox” migk, WmT A~
¥k

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

('oxff', 'f£f', 'FEF')

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

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

('oxff', 'ff', 'FEF'")

FW format () FEHEZAFE B
TGS int () FFTSHERIEAF SR DA 16 S FEE R EL .

fE: AR ERBGE S A SR AR, W float . hex () Fik.

id (object)
WRERSRIY ARIFE” . ZER— R, TR R A i A b SR 2 ME— HARE /Y . PSR b
WMIAEBRXRATRERAMFR 1d () {H-
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CPython implementation detail: This is the address of the object in memory.
gl E—A%itF M builtins. id, R SH 1d.

input ( [prompt])
WERATAE prompt 2%, WINFHG AR, RKEAWHATA . 3Tk, AR A
17, FFHEO AR (R TREIHATA) Hak . 433 EOF i, Wik zorError. HIN:

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

"Monty Python's Flying Circus"

WM T readline B, input () R E RS Z04 7948 A1 7 S0 ICR I RE .
gl k—A %1t EHF builtins. input iS4 prompt .
TR A Z Ja5 | K — 8t F builtins . input/result PfPHrgER.

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

AR ] — A BT R ST x M B R, B AE R G I SRR ] 0. AR x sE X

T _int__ (), int(x) ¥HiRM x.__dint_ . WHE xEXT __index__ (), ERiERM x.
_index_ (). W xEXT __trunc_ (), B¥RE x.__trunc_ (). XFELE, B
MEE A

W x NRETF, SEA base ZE0, x BWAURTRFH . bytes. Tl base i AT A
Wbytearray 5Bl ZICFHITTDAG + 3 - (HIEIANGERZH), BiETAE S . — AN n
BTS00 8) n-1 1%k, Hba# z (SaF z) 298 10 5 35, BRIAW base 24 10, FeiFiy kil
0. 2-36, 2. 8. 16 FEHIECFE T LAZER TS H B 0b/0B . 00/00 . 0x/0X FiZiskZ 5. #4104
IR I EORAS I RS, BE g2 2. 8, 10, 16 #EHF)—4~. BrPA int ('010",
0) IR, Hint ('010") Al int (010", 8) EHVEM.

BRISRL B S 45 X8 - int, float, complex

3.4 JREEAE: WNAR base ANjZint [SEHI, (H base X RA base.__index_ Jiik, WSMZ T
KARBGHEHIE. PABIIIRA ] base.__int_ A& base.__index_ .

3.6 JiHE A ] DA T R 2R AR SO R R B A T
3.7 WU S x BAE K RBVE ML B S
3B fESS: WK int () REXNEEEE _ index_ ().

3.8.14 Wy ¥ &#%: int string inputs and string representations can be limited to help avoid denial of service
attacks. A ValueError is raised when the limit is exceeded while converting a string x to an int or when
converting an int into a string would exceed the limit. See the integer string conversion length limitation
documentation.

isinstance (object, classinfo)
MR SHL object 12 Z 4L classinfo [ SLHI B @ H (B E:. [REEEUE #0) TR A True. A1 object
R ERBN S, R IR E False, MR classinfo @A G T (8 H A TTH
BBIHAUR I TCHL) , B2 object j2 H LA — KA L BRIz ] True. W classinfo WEA 2
KA, WA R RRTHE A THRY T, WG A TypeError 7.

issubclass (class, classinfo)
R class J& classinfo 1) (B3 . RIS E D) TR W] True. RaPER A 310125, classinfo
DM HAF G TEAL, TEMENTBLT classinfo b IRA A FIRKF R o AEFERTILBARAL T, #0465

va TypeError E’i’f%ﬂ

iter (object[, sentinel] )
R [ —A~iterator 5. R RBAAFESR LS, F- LSRR IEREARIT. R EHSH
AN, object WL SCFRFIERMYL (B __iter__ () ) MEAXS, SUAECRTE ML
(f _getitem__ () K, HEFSE 0 FHIH) . R TR R, &k TypeError.,
WA B A5 S sentinel, H§ 24 object W& AT JE IR G X A 00 F A8 BB RS, BIR

13
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ERIFHER__next_ () HIEWHERS AW LS HH ] object; AN IR [0 1) 45 S /2 sentinel W filt
K StopIteration, 75N [EVEH4EF .

HESFE R E R,

Tfriter () W MBI N Z — @A . B, M b R 2 SO s E v
JERYH, EL A BRI AR R

from functools import partial
with open('mydata.db', 'rb') as f:
for block in iter (partial (f.read, 64), b''"):
process_block (block)

len (s)
BRI E (TEEAH). B TTRURIFS (40 string. bytes. tuple. list 5 range %) S4er (4
dictionary. set BY frozen set £¢).

class list ([itemble])
RPN R, 11st SChR BElg—MI AL P8, PEFuE S iLise (52)) FF2) K2 - list,

tuple, range.

locals ()
BT AR B R Y A AT S R . FE R SR 2 A h i ] 1 ocals () BPRFR
b R R, HEEERRZES L, locals () Mlglobals () &R—FH,

flE: REE ST N EEON RS O 1 R AL ek R e (E

map (function, iterable, ...)
MR [E|—ANXF function [T iterable Wig— T4 ) A5 R AL . WAL A T HISMY) iterable 2
$, function W5 LA R AN L SNV T MFTA AT B O R i AT IR . 24 24 7]
XGRS, E AR AT R AR R MBS E G . X T R A C &R SEOTHMIE
W, S Mitertools.starmap ().

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

max (argl, arg2, *args[, key |)

R AGE A R A RRHIEER, SR EFA A S S iR

IR R T —ME SR, B R AR ierable, IR ATIEAUR G P ERICE; ARG T
N BPA ERISEEZSE, MR B KA E S

AP R B KRS key LSHEEHFREUNMS L, Wifesilist. sort () #Y,
default 52 e YA AR RN ZERNR I AE . WERAEAR GO =S, H A S default , W2 fh

ZviVal ueError,

MARAZ A& KRITE, WL R B & b5 — AR 3 . X M b AR E HE )y T
H A sorted(iterable, key=keyfunc, reverse=True) [0] Fl heapg.nlargest (1,
iterable, key=keyfunc) {FH—2

3.4 WUHTIA: keyword-only 522 default .
3.8 R E 4 key W] PAH None,

class memoryv1ew (obj)

R 25 SRS AP X5, A XRIEAELR, SN 501

min (iterable, *[, key, default]

min (argl, arg2, *args[, key])
R E AR i/ M TCER BRI AS R PA B S S iR/
MR H SR T — B SR, BWdidierable, &M IEARR iR/ NICER ARG T K
PA RO E SR, WLk R/ MY E S
AW R K FI LS. key LSIREHTFREIN NS, WfEs1ist.sort () 1,
default 522 2 B ENX G N2 IR B HE . WERAEXGONZS, I HIBA 4 default | W21l

K ValueError,
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mRAEZ AN /N IJTE, W B R R R B AR . X H Al R HE R
T H il sorted(iterable, key=keyfunc) [0] #l heapg.nsmallest (1, iterable,
key=keyfunc) {#¥F—3.

3.4 BETin A keyword-only 552 default .
3.8 iU HH 58 key W] PASH None,

next (tterator[, default] )

LV iterator __next__ () FYERBUF —DIoEK. WRERISFER, WER B4 &1 default,
R BANE Nl & St opIteration,

class object

R[] — A PAFFAERHX G object EPTARREESE. BRA A Python LRIk, X
MR RZAL LS.

fE): T object A __dict_, FILTEHRMHERREMERS object HYSLHI.

oct (x)

IR A — RIS “00” E‘J/\i&ﬁ%ﬂ?fﬁ‘% G e — BRI Python ik AR x A
52 Python [y i ne X%, WETEE X __index__ () Jrikillil —EHL —2EH T

>>> oct (8)
'0010"

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

QMR B BRI A Ry \RE R A, R RIIEREATE “00” BUZR, IMTDAGE AR ik

>>> ! ‘% 10, ! "% 10

('"0o012", '12")

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

>>> £'{10:40}', £'{10:0}"

('0o12", '12")

W format () FEHELAE R

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

opener=None)
FTITF file IR IS BEFP file object . NS SR RERAT I, W5k O0SError. 1% tut-files FRILIL
PRER I 2 R

file j&— A path-like object, FTRFFEATIFHISCOFHBRAR (L0 BRARECE 21 BT TAE H R %42 |
AT DA B R A B RCR B SO A AT . (R ST, BB IR IR VO X4 % p i
KM, BRAE closefd % 0 False .)

mode j— N FAFE, I TRETTIF SRR, BOAMER 'v' , XEWRE B PASCARR
TP oA H AR Bt (@aﬂzﬁﬂﬁﬁ—fﬂﬁjﬂﬁlﬁ) HreErEarE x5 B
5 'a' (£ —% Unix ARG L, ik J:‘IHIJEI’JXC#F? AT A B, ﬁﬁﬁ%/\%ﬁ%iﬁﬁﬂﬂiﬁﬁ
K)o TESCABI, WR encoding FATEE, WARME-F- 5 R P sE (T A% 1] locale.
getpreferredencoding (False) MARMAMSGS . (LA G AT, WHH —dEH
KIFAEIRE encoding.) W] HIHIREAA
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FX

B (FIL)

G A IFRRIOC

HIFE PERTEE, AR SCPFCL {7 AN
BA, WA AN A S
IR

SABR (B0

I o (ERESA)

+
=

+ | |O||X|=|B

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

IEQFE 4 58 PR EIfY, Python [X4r —HEHIAISCA VO, DA #EHIBERITIFI SCHE (045 mode 25
HEg ot ) REINA R bytes X, ARATEMRR . ECARBECN BROAKR T, SHE
*mode* ZHCPME ) W, XFNEIREINstr , HEMATEER encoding (AL TE)
A5 B B 715 R Y

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

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

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

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

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

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

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

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

* 'surrogateescape' RFRRNAEMAN EM P FAT/E R Unicode % X HpgACHS 55, 75 B A
U+DCS80 %] U+DCFF, Y4¥E 5 AR ] surrogateescape fHRACIEFR I, XEFH
ARG SR R R A F ) T o X F AL B AR AN R T8 A SCHA-R A -

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

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

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

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

2R closefd j& False H HEH T UGBTI E SCH4 . 224 SRR, JIRE SO IATF
FHRFFFTFRIRAS . WIERZE H S48 W) closefd 75K True  (ERINME), HNKRFE] AR,

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

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

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

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

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

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

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

5| k—~% 1t FE 1 open AT SEL file, mode, flags.,
mode 5 flags ZHUAT ATEJRIA TR T A BLA_Eai it mlifzid .
3.3 W R A
* HIN'T opener 2%
o T = AR
s A AN I0Error, BIHERZOSError 5144 .
o AURSCAFEAAE RN THFE AR (1= ), BERMAFileExistsError,

3.4 B
o SCPFBIAESE IR4RK .

Deprecated since version 3.4, will be removed in version 3.9: 'U"' =,
3.5 RCTEAE:

o WERZRGF AR W, BESABBETFRAMA ST, HREMESEILREIN,
AR A InterruptedError 54 (JRFEFENR PEP 475),

o BT '"namereplace’ £H{RACPERE T,

3.6 Ji T A

17
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o PINNFSEIL T 0s. PathLike W&,

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

ord (c)

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

pow (base, exp[, mod ])

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

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

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

N T2 38 RYEIET 97 Hia:

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

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

3@%1&%% X int 8RR, =2H0EAN pow BUE ARV “ASHCNTE, BT AT A4

3.8 MU AE: FLIF R TBR Z ARSI BB

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

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

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

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

iR IATE R VET file, (HALR flush KEEFBHCOVEME, WA PERHIRH -
3.3 HCE A T flush KAETFSHL

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

i [A] property J& .

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

— L A T TR E x:

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

def getx(self):
return self._x

def setx(self, wvalue):

Q)
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(R L —5)

self._x = value

def delx (self):
del self._x

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

WME ¢ 2 C LR, c.x KR getter, c.x = value ¥fUH setter, del c.x }fFJFH deleter,

WERZ I, doc X ICRi% property JEIEI ST FAFef o 75 Wi property K545 DI fger 1 SRS FAFHR (A
RIFAE) . R property () ffRdecorator A E HEEHFHIEEE T DAR A 5 o S B

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

@property

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

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

FHEBIX R A getter, setter DL deleter J53A, BENTH] AR R QUEIRFHE B M
RIIAS , FHFAH L ER 7 V0 e 0 A I R A R R X i ] — 01 TR g

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

@property

def x(self):
"””I'm the YXY pfoperty."""
return self._x

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

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

iﬁiiﬁﬁﬁ%%%*¢%%%é%mo FER— E A PRI R K05 IR A R AL S A [ ) 4 B (FEAR 3]
o )

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

class range (stop)

class range (start, stop[, step])
BRI N AL, Hrange SLhr Fog—PDARZRFINEA, S WAErange 3 % 555 X7 - list,
tuple, range WY SCRY AR o

repr (object)
R E— R R AT RN FAr . X T2 RAORUL, R Ee 220k B 45 53 0
LU B L eval () WP R A MEIRE, EHMEL T RS2 — T
IAE TR AT, H PSRRI 44 PR -5 8 H IR R A AR R FE I E B . 28R A
FES __repr () JrRoRAE I R BOh B B SE BBk ] N2
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reversed (seq)
1R B —A™ B [m) Witerator . seq WhilE— B __reversed__ () FIERIN S B HE 2 X FRZF 5 1
W (HAM 0 FFIRIEEECRB S _ _len_ () H¥EM __getitem_ () ).

round (number[, ndigits] )
IR [1] number &5 N B/ INEUSS ndigits SRS BERIE . Q1R ndigins 94 REECH None, 3R [l Bz i A
[EGiDELY VS
XT3 R round () BINEZEEL, ELHE ABIERIEN 10 17 ndigits RRTIREEG R 54
BOrBE RS, MEFMEE (F L, round (0.5) fil round (-0.5) ¥J2k 0 1fif round (1.5) K 2).
R RT V47009 ndigis (IR, 96080 WA ndigis B WEBCN None NSNS
AR, BIWERES number 2B R o
ST —f% ¥ Python X}%: number, round }ZFE45 number._ _round_ .

M) X ST round () AT AT EES A NBE: BN, round(2.675, 2) ¥4 2.67
AR 2. 68, XATRBIFHIR: X—ZA 2 H TR H/ NI FEABELAIT
HORHaHIFoR . 5517 tutfp-issues TR HZEH..

class set ([iterable])
RN set X5, AR A M iterable SRV TCE . set 22— PWEER, HEFset
IR L KA —— set, frozenset FREXIE T XA SCHY

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

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

class slice (stop)

class slice (start, stop[, step])
RAl—A~KINH range (start, stop, step) UrigERGIHMWslice X5, HH start Fl step 5%
ERINHK None . YJF MR EAMNREX Y SEE (SOLEME) 12 Bdi @ start, stop fil
step. EMNEAHMAEATIGE: AN B8 NumPy DL AR =FH 9 RUrHH . Y1 h x5
AP REGIEEN AR . Bl alstart:stop:step] B a[start:stop, il. iHZS
fiitertools.islice () T R EAZRH—FPRACHA

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

MRl iterable TR o] — B CHEF S
AwWiERES Y, HaefN R T2 ERE.

key 1520 A A BBV BREL, T iterable W44~ TC R FHRBUH T U B9 8 (B0 key=str.
lower). BRIAH N None (HIEZILEKILR).

reverse J—NAG/RME. WIRBH True, MENFNFRITRSGHL T LRI THET .
il functools.cmp_to_key () ARFERAY cmp BREEFEAR N key PREL.

WENsorted () BifR2RER . WER-—NHER B RN 2 B0 HURE S SRAN SR 1K 70 3R (A RS 5T 5
MHAFRER — AT AT ZEH (BIANSEHERT. HE T ) -

A XHET RN R P HORE , 7S 15 sortinghowto .

@staticmethod
AN AT
ST EASBIRNE NS RS, EHIEE
class C:
@staticmethod

def f(argl, arg2, ...): ...
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@staticmethod XFETERFR MBI decorator -- 1527 function,
S ERVE AT AFEZR E3EFT (040 . £ () AT RAFESL B LA T (I c O . £0).

Python H [R5 Java B C ++ FIERS LML, SR classmethod (), HTAIE%E
FH A 1 PR AR 1A

G B igs—FE, WA R B staticmethod , FHXJHZERPATIEHEAE.
AL LEE LR TR B RS | B0 B A ik B S i SC Bl ik . R Seig B,
BB

class C:
builtin_open = staticmethod (open)

TR Z A REFSTHERNE R, 135 types .

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

R —Astr AR object « HRFEHER., ESMHstr() .
str @WEF M cass . BEZ X TFEHFRNEEEE AT RE - s,

sum (iterable, /, start=0)
M. start FFU& 1 Z2 0 terable HRAIEE LB . irerable 9960 50T, T start (1R
R
X HE L IR U, fEAfEsum () MG ER. PFREFAFRETFNEGER T2 HA .
join (sequence) . ZLPAY JRKGEEXIE S AEHKH, WS Hmath. fsum() . BEPHE—RF| ] %
X%, HEEMHitertools.chain(),

3.8 MU A start 122 0] ] KT BROLAORSEE -

super ( [type[, object-or—type] ] )
RIS, Bk R B 464 type INACRBULBIE . SO0 T U5 A AR 28 gl S 21 4k
HRITEARA
object-or-type T & 138 &1 method resolution order, ¥8Z4:M type Z JGHIZETFE .

2B, ISR object-or-type )__mro__ D -> B -> C -> A —-> object I H. type BI{H N
B, Msuper() ¥&W2K C -> A —> object.

object-or-type {f]__mro__ JEYEHI T getattr () Msuper () PrItfFE R I BT R R . %
JEMRENASHY, W LATEAT TR = G 2 ) B P ST AR IR i 22

AR S8, MaRBIEENZZ R EN. WRE ASH 1%, W
isinstance (obj, type) WAUCHEAH. WHRE —NSEH M, W issubclass (type2,
type) MACHEM (Xi&EMTRIE).

super A IS G AERA BYPRAEIZREEM T, super W] KT LS00 B AR E E
AR, AT ACH S5 e . XAl A5 HARRARTE 5 A super (1 IAARHAIL

ST RAE S AS AT TS TR BT Python 7 AT T AR 776 T A5 6T
RS O R AR M, BB SR SR BONTRE, B S RSB )y
Vo BPBRCH B SR R Iy AR R O SR MR T 254 (DR R R A2 AN
ﬁ%%smﬂﬁﬁ¢mﬁgﬁﬁﬁﬁﬁﬁmmﬁw,Eﬂﬁﬁﬁmﬁﬂ%@%ﬁéﬁﬁzmiﬁm
).

S DAL, SR 2 A -

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

B TOTRERZ S, super () AT BYEAE . —ASATHEMI N 39 2 AE B R 28 i
DIEEE
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W super () 2ERE XM S EEE RGN —B kLW, Bl super () .
__getitem_ (name). BEMEIX— S 2Eid LM E M __getattribute_ () ik, X
SLRELART I I F 1 =2, I I E L AR . X HE, super () ¥Ef§ super () [name]
TR FH 1) ol A VA A T e s 4 s U el o S

BEFEFRE, BT ENSEHIBAXLAIN, super () HARTAETIENTE . HASEETENK
AT E S RO TS U . TSR OGE H T 2858 SCNTR, R 2 135 5 B A2
A2 AIE ARG 2R 2 i AR, B 7 SR 7 Y5 17 24 i

XA KA super () RAMTBAT MMEZERSE I, 5254 (6] super() 1145 H -

class tuple ( [iterable] )

ERYRA RS, Heuple Shr ER—MAWARRFHNRE, S0WFELM 575 KA - list, mple,
range H ) SCREBEH -

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

e A—A2H, 1R8] object YRR, RIME R — type X%, ¥ Hobject.  class__ fIfiR
5] B 6 S A ]

i isinstance () WEREORAMIZARI, FEOVERHE TR,
BAZAZHS, R E—AH type MR . XAEA L class iERI—FZhSIE, name 747
ERHIZEAM SN __name_ JEME; bases UM ST HIIF S MN__bases_ Jgth; ARMZEM &
AT A R 2 E R ob ject o diet FWALE IR ERMEIRTEE L EEMON__dict_ )&
P2 B RES B DU s . NI TE R 2 BIBMIE Y £ yoe X5

>>> class X:
a =1

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

RS R Z,
AL =S ROL A R T S B AP B A E U LR LH GEH N __init_subclass_ (),
FI TS SOP KA (FR T metaclass) FA7 R 775

%5 ) class-customization.

364@)#52%%%: type M TIUPRRERK type.__new__, FFAFBEMN—DSHAILARIKET 5
IUEA3iCe

vars ( [abject] )

R e, 2, RIS ERA__dict JRPERIRRI__dict JEik.

FREH AN SEBX R XS R B A R dice @ik B, HEXNSRW__dicc JgMEnlfes
BENRBIS A (BN, REMiH cypes. MappingProxyType P Ik EH B F4L)
KSR, vars () AT Iocals (). R, locals FHAUKHFEBGEMEH , A% locals
UL S B 2 A

WERAEE T — DX GEEBA__dict_ J@tE (I, HEFBIMEE LT __slots__ JEFER)

W &5 K TypeError FH.

zip (*iterables)

ARG TR AN TESR R ITRE NS

AR —ATCA A, HA s i AT B SR B SRS SR RIS § 108 . 4
P AT AR G b i) — DB RU, IRACARIHE IR A 2 — RO R SR, &
KRl — A BT R AR . ISR, BRIk A Ghs . ST

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

Q3
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(R L —5)

result = []
for it in iterators:
elem = next (it, sentinel)
if elem is sentinel:
return
result.append (elem)
yield tuple (result)

PREL S BRUE T 26 R G4 M ZE 2 AT AP R A . S PT DAE L zip (¥ [iter (s) 1*n) XAEAGHE
TR — RINEIER K E N n 0. XRFER R4 EAL n ik, PAESA A TH
HAH n WA ZERSFLEER . ErERRCRE R AT KR n B,

PR R DR ERI R AR R A CEAER, Wzip () B0 KB HSER AR . 40
IR EAR ELL, MYk itertools. zip_longest (),

zip () 5 * BEAFAE G AT AR R o1 3

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

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

>>> zipped = zip(x, V)

>>> list (zipped)

(1, 4), (2, 5y, (3, 6)]

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

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

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

#§E): Himportlib.import_module () A, Xi&—1 H#H Python 4iferh AT 219k
[%‘liyo

PRl import 1EAIAERIA A« B AR Gl S A builtins SIS builtins.
__import_ ) PAEMEIN import IBAJAYIE L, [H2 MEURB UG, BAEHASFABT (S0
PEP 302) il A G LB B AR, AR SERIG A E, T2 a2 8 B i 2
RN AR A B E M impore () MM importlib. import_module ().

PR T name BB, AT REME T 455 1 globals Rl locals A WAMTAE ALY _EF SR AR 5
fromlist 45 Y BAZ M name 15 7E BIBEHLG AR GBI 2R . il S B 58 A A i 3 locals
2R, WA globals ZHORHE import A TR 3C.

level 31 7€ /2 M X R AN FA . 0 (BRINED) BRE LMATLRXT A o level Ny IEBAEZRAN T
BHUR M import_ () MHE, HERRNIHRZH GEES I PEP 328).

24 name A AN package .module W, BHE BRI EZERNE B A5 ZHINA
FR), T RZDA name 4 fRE . (H2, 445 TAESHY fromlist Z80F, MR B PA name 44
IR

B, 4] import spam MZEARE S LA ARG A A ] 47 3 il

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

16/H) import spam.ham FYGRARFH LA IR

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

TR E import () RAMLREITUZERE, ROy 2 import AR E B E
PRRIIR G o

H—JFW, &4 from spam.ham import eggs, sausage as saus HGEHE N
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_temp = __import__ ('spam.ham', globals(), locals(), ['eggs', 'sausage'], 0)
eggs = _temp.eggs
saus = _temp.sausage

XM, spam.ham Bkl import () &M, BERARR SRR S BOFIE S E
{IRSINAI R

ARG RE M AR AR (WTRELEEL), Wi import1ib. import_module ()
3.3 fuH 4 Negative values for level are no longer supported (which also changes the default value to 0).

[Elfie
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CHAPTER 3

([El7 3

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 .

S FIFAEF A

#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 th site BEHLERMIKYH

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
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cHAPTER 4

[Fl7d 2 g

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 iR

;: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 fh/Rig¥ --- and, or, not

XLJE TR, IR TP HES:

5 iR [Efi#
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 MR LA /RIBIFFIR, B not a == b 2PMFEH not (a == b) Ml a == not
b 5| FIRIRH R,

4.3 LLiiaH

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) -

BFHIL I T HRIES:
ER | X
< FRAT
< [ ITsET
> AT
= | RIRET
= &1
= [ A%T
s [ %k
£s not | AUEMATEER

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 %2 --- int, £loat, complex

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

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

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

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

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

=H ZEIRL: NIRRT
X +y x Al y ByAI
X -y x My ZE
X *y x Flly iy
x /y x Fly YR
x //y x Al y [R5 (1)
X %y x /vy RE 2
-x x B
+x x AR
abs (x) RILESSIEETNIN abs ()
int (x) F x BB OA R (3)(6) | int ()
float (x) R x BAgOh i K @)6) | float ()
complex (re, im) | —ANHAEEE re HIEEE im %L im BRAA K 0. | (6) complex ()
c.conjugate () B e 3n
divmod (x, v) (x // vy, x % Y) 2) divmod ()
pow (%, y) x 1Yy KR &) pow ()
X ** oy x Wy R 5)

(EJfige -

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

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

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

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

1% 2 % http://www.unicode.org/Public/12.1.0/ucd/extracted/DerivedNumericType.txt & & B A Nd $£F{E
JEPERAHS S SR R

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

4.4. 5%l --- int, float, complex 29
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ZH 4R

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

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

BEFHE I A ST HEFP i iz 555 3

izH ghL: [l
x |y | xHly ALK 4)
x Ny | x M yHEA TR | 4
x &y |xHy#ML 4)
X << n | x ‘¥ n i (H(2)
x > n | x & nfi (H(3)
~X x B U
(EIfigE -

(1) B ECEIEEN, 2585 kvalueError,
(2) Zi#% n LMY T AN i A T DA pow (2, n)
(3) L' n M TERPA pow (2, n) , YRR FHUERRE.

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

4.4.2 B BRRUC K5 4

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 FFRRAIRI 5 1%

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"

4.4.4 By R Avia sl

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 FREFF

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

4.5.1 )pkgsgoml

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 JHHRM --- 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 i A1
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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izH gL [Elfi
x in s W s PR EIET x WZEHR K True, BN False 1)
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 WS i 0L, RGN 0 3)
s[i:]] NE N 3)4)
s[i:j:k] s i Bl j RN kbR (3)(5)
len(s) s K

min (s) s By F /NI

max (s) N E‘Jﬁ%jﬁlﬁ

s.index (x[, il, 311) | xfEs PEHWHIHMMRT Y (RIS S35 HAE ) Za1) | 8)
s.count (x) x A s T H B0 B R B

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# -

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

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

(1, 1, 111

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

(31, 31, [311]

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

[e31, 51, [711]

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

(3) AR i 5 M AME, WERT IR TR s AR RE: RIS 2WEHHh len(s) + i 8 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,
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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 AR B

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 n[7AS A
PAF B B E B FE VT AR e ) 288 | XA . collections.abc.MutableSequence ABC #iffit
FH R TS 5 MO i T4 2B b IE A SE I Se 4

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

s ghIL: [Elfi

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

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

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

s[i:j:k] =t B si:3:k] WTCERIRN t TR (1)

del s[i:j:k] MINEPEER s[i:3:k] ILE

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 | AHRGINER x A s GFRT s[i:1] = [x])

s.pop () 3 s.pop (i) PENCEE (L E BRI, IR s hRSER ()

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 (:h%i)

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 il

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 %%

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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47 SCAFFEBIIA — 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

- I RS W 5l

CEE R R e

° EE%]% L] 'Eﬁri‘%l%' 1 |’ nun EE;&E‘;I%"""
] =F5 S AP ] AR B AT ——Ho i BieA 1928 P AP S e AT R P TR
Ve B— R AN 7, Z 18] R i 258 20 B i 2745 H 7 THHE 2 Bl A B A ER T
&;ﬁ,‘jﬁ%i}‘éﬂ ("spam " "eggs") — "spam eggS"g

THZ Y strings T A KA FAFER PR EZER, SIETSCRESOFS], PARGER © (Craw”) Fi2H
HEE R e SO S AL B

TR AT LA ] s £ - MRS 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
X7 Bk R TR RN . X TS, XRRFFRAS . WR object % __str__ ()
FH:, Wser () Rl KRE repr (object) .

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

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

>>> str(b'Zoot!")
"b'Zoot! "™

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

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] ] )
R[] FFAFER sub TE [start, end] {5 AR E & HIAREL. TS start 55 end 2RERY) R
=

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

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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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

str.format (*args, **kwargs)
PATFAFERAR AR . P IR E AT ER ] DA S A SR AT ECE AETSE S () 3Rk nEF
el BT A E NI ESHIETFEERT ], 8RB F SN AR R4
Tl A g SRR AR S AR N Y SR A R
>>> "The sum of 1 + 2 1is ".format (1+2)
'The sum of 1 + 2 is 3'
WS A X F A5 B8k T A KT DATERS AT R i o i 45 Fhs e i B
B S n 258 (Fln: ' {:n}'.format (1234)) A& XA FE (int, float, complex,
decimal.Decimal KHT-2) BB, %R B IGHEHE LC_CTYPE KI%i% & A LC_NUMERIC
X PAfRTY localeconv () ) decimal_point il thousands_sep FE, WHREN1ZIE ASCII
FAFE K BT 1 A R93E, JF H LC_NUMERIC R4 5 LC_CTYPE IR 5, XAMIER
KM HAR LR
3.7 W AE: M n RAGEKACELTIT, R ER LS DL 2 m i R Le_CTYPE XIS
N LC_NUMERIC [Xi.
str.format_map (mapping)
FLT str.format (**mapping), A[EZATET mapping 29 B 2 6 H MA 2 & il 2 —
Adict. WEEBHIHER— T2 mapping 2y dict i TR :
>>> 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 A
str.index (sub[, start[, end] ] )
R rind (), BAERAR| TR G K ValueError,
str.isalnum/()
WEARFAE B B g FA7 e F R a8 R DA — DA, WARE True , AHMERE False .
IR c.isalpha() , c.isdecimal () , c.isdigit () , B c.isnumeric () ZHH—{1k[H
True , MZEH RSP
str.isalpha ()
WRFFFR I AR, AR R, &’E True , HNRM False . Fhk
FAHEFEIREEAE Unicode “EAF5HR I 2 Xk Letter” (E4F, RBIARLEHA"Lm”, "Lt”, "Lu”, "LI”
BLo” Z— Rl KRB FAF. R, X5 Unicode ARifl g U™ 0 J@HEA T .
str.isascii ()
MR H A 28 U AT ER P Bl 7R ASCIL, 3R [a] True , HNR[E| False o ASCIL F4F
(R 5 L 2 U+0000-U+007F
3.7 OB A
str.isdecimal ()
WERFAFER P A AR 2+ E A7 A i i 208 —DF4F, MR True , 50 [H]
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str.

str.

str.

str.

str.

str.

str.

str.

str.

str

str.

False . T#FHIERFFEABLETT DA R AR 10 HEHIECEHFAF, Bl U+0660 , B[ H A0~ HE 40
0. jergthif, TREHSEAF 2 Unicode 3 A 2R 5I"NA” H1 I — 45

isdigit ()

AR R IR A R R, P HRDE AT, BE] True , BNERE False o B
ALHE 2 EAF TS EARAC PRI RS, WFANE DARET: . X EFE T A BE R 2 1k B Bk
%, 0 Kharosthi . jksHhiff, %5245 )8 4:{E 5 Numeric_Type=Digit B Numeric_Type=Decimal
PFAE -

isidentifier ()

WA A SUIARRAF, RIE True , MKIGEFE XL, identifiers 7.

Ff keyword. iskeyword () KK MFEFFH s @ NIREIRRAF, Bl def Fl class.

ik

>>> from keyword import iskeyword

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

True, True

islower ()

WERFAFER 20— MR IONG TR HIE TR/ NENR True , HNLEN False

isnumeric ()

WERF AP p 2 /F — DR B A F A8 N EE T AR R ] True , AR E] False . 4
AT UAERFFAF, VAL ATE Unicode Hit s T AUEFFIE B ERF4F, Bl U+2155, VUL-
GAR FRACTION ONE FIFTH, 1F=[H5E R Bl 7452 HAT 4%4F J& M Numeric_Type=Digit,
Numeric_Type=Decimal 5}, Numeric_Type=Numeric {54 .

isprintable ()

TR A ER T I AT S AT BN A B A R S R[] True , IR E] False o ARWHTH]
FAF 21 Unicode “FAFEE g i i A Other” 5("Separator” I<E4F, BlSME L2 ASCI Z5A%F4F
(0x20) BARAE VT T BN 4T . (ETERAEMESE T Al 4T Bl P47 2 38 40— T4 KR repr ()
IR LA ENS TS Asys. stdout Hsys. stderr IR K. )

isspace ()
WRTFR P HA S AT/ HE2DA =D TANRN True , BR[N] False .

= G F T8 Unicode ZAFEEE (2 W unicodedata) HETLIENIN Zs ("Separator, space”) BY
@R 2N ws, B 8 s 1 74T

istitle()

WERFAF R o 2 A FAF AR E AP R B True , BIMIRS 5452 5 HAEH JE R G F4F
/NG FRFLAE KRG FAHT k. BLRE False .

isupper ()

WAR TR o 2 A KGRNG PR BRI R G R True , HNEE False

join (iterable)
IRl —AH iterable FHFAFERPFHE T U PR . WIR iterable P FAEARAM AEFAF R E A G by tes
Mg M5k TypeError. J{RZTENFEFRRAERITTR Z 00

.1just (width|, fillchar |)

R A BE Ny width W FAFER, R AT ERAE R S A2 X055 . (8 3R € 10 fillchar 3E 7525 7 (BRI
ASCII Z#44F) o MR width /NF45F len (s) MR [BREFAFHR IR AR

lower ()

BB PRI EIA, HTH KA I/NG I FAF /NG

4 R RN TR B T T8 — 2 S & M A7 Lu” (Letter, uppercase), "L1” (Letter, lowercase) B "Lt” (Letter, titlecase) 22 —[F44F
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str.

T et/ NS L B AR 7 2 0L Unicode ARUER) 3.13 77,

1strip( [chars] )

R AR RIA, BRI EI ST, chars ZEUCRHTE BB R EA LTS . WA 1B
A None, W chars ZEUERINFERZ ARF. S2br L chars 280148 E A HIZ; RSB ERSEUE
HI T 4G

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

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

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

WERSHER B — kst r. translate () i AR IR

W E B, WE TR Unicode i1 75 (R450) i s (KEER | FEAFER)
58] Unicode F01F 5 . (FEREKIERY) /ol None MM, FAFHENF & BEFEH AT (L B
WARAHNSE, WENSAUE KBS TS, HF HESR T, x PTGt
g )y PHFEACER A REE=ASE, LA — A, AR S A Tt
1%l None,

str.partition (sep)
1E sep R M BLALE TR 7455, R IE—AN 3 o, HP &0 WA i AR,
PARAYBRAFZ S WOy o QAR BRAF AR R3], WLREE 3 JoH A & FAF A B DA RIS 2 FAF R

str.replace (old, new[, count] )
RPIFERF R EIA, o B I T A7 old #RFR RN new, QARG 1 T AT ES4K count,
I B4 Hil count YR H PR

str.rfind (sub[, start[, end] ] )
R T4 sub TEFERFER N B R () &5, Xk sub ¥ &7 s [start:end] ¥4
W, AIIESH start 5 end 2AEREENY) T FoREE . WERAIR BN M -1,

str.rindex (sub[, start[, end] ] )
KT riind (), BAETFERFE sub RILFIW 5| K valueError,

str.rjust (width[,ﬁllchar])
R BE R width FFEAFER, R AR P S A X 57 . 48 E W fillchar Y8234 GERIA
ASCIL Z54845) . SR width VT2 Len (s) NILR ] JE A0 E A RIAR .

str.rpartition (sep)
TE sep B Ja— UGB I OB - FAF 8, B —A 3 Judl, Hrpa &3 B2 il o4
%%M&ﬁ\ﬁ%‘ZEE‘J%ﬁ%O WA FRAFARARE], R BN 3 To A4 & S 25 E 47 R DA SCE AT R
Ak,

str.rsplit (sep=None, maxsplit=-1)
WA A AR R R S 2, (S sep VRN BRFAFER . ARG T maxsplit, Wi it
17 maxsplit WWHF53, M B AFFG. Q1R sep KAGE BN None , (A28 I FAFERER AR 20 TR
o BT MEDIFEIRY, rsplitc () WHAMIT BT TR split ().

str.rstrip( [chars])
R R EF R EIA, BRI R BT chars ZHUNTEE ERIE PN FLER .. WRA IR EL
4y None, W chars ZEEINBEIRZE FFF. LR L chars Z280T R € AN EE: TESBHRSEE
WA A
>>> ! spacious '.rstrip()
! spacious'
>>% ’mississippi’.rstrip('ipz')

str.split (sep=None, maxsplit=-1)
IR —A A HR Y BRI R B3R, S sep YRR ER . QRS T maxsplic, W& 23t
7 maxsplit AR5y (HI, PEREZESHE maxsplit+l PILE). WFR maxsplit R¥GEE R -1, N
ANBRFNRIREL (BEFT A W REIHF4) ) o
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MR T sep, WITELEH) 4 A A S WAL — R0 0 B 28 7455 (Bildn 11,, 2.
split (', ") KFaRE ("1, ', '2']). sep ZHVTREH Z N FEFAB (BN T1<>2<>3" .
split ('<>") KfagE [r1v, 2, '3']). HHAEEN SRR S EAFRRRRE [,

Bl

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

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

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

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

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

U2 sep RARE SN None, WIS 75— M3k HELER A% S BN AT, HL4G
FAUEIERBCR B2 T, AR FAFR A S RIS St 3G . L, (1 None fripas
FAFER B S SRS B AT R R ] (]

Bl

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

[111, ' 3!}
>>> ! 1 2 3 '.split ()
[lll, 121’ '3']

str.splitlines ( [keepends] )
B ] R AR AT AN, FE TR B R . SRR ARSI, BRIESE T
keepends H N EAH.

WIRES A TIATIA R TR0 o Fi5dh, F7ii5Runiversal newlines fl— A% .

FRFF ik
\n ety
\r EE
\r\n [l 7 + ety

\v 5 \x0b | 17 HF4%
\f B \xOc | Jgeth

\xlc A BR AT

\x1d HorBarT

\xle ISR PR AT

\x85 17 (C1 = Hi549)
\u2028 115y BT

\u2029 BT is

3.2 JREAE: \v A\ £ BRI EIf TR %
Bl

>>> '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']

AFTFsplit (), MEW TR TAFER sep iF, XFTF 25 FAFER HOTERFR Bl — 255138, AR R
BAT AL AR P Es AT

>>> "" _splitlines()

[]

>>> "One line\n".splitlines/()
['One line']
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EREES, split ("\n') HYLEHN:

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

['']

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

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

R TFFH AR E Y prefix JTHARNLR[E] True, HWIRE False. prefic thn] DAYy ZAMIEAE R
RN IO . AR AT start, AR5 TR E G EITIRKE AL . AR AT end , FFAERTHEE 7
EAEIL R

str.strip( [chars])

R P AFER A EIAS, BBRH RIS RO B FAF . chars ZRCTEE LR AT PR AR
BN None, W chars ZHERNE R HTT. b b chars ZHOTERE MR SUS ;e
MBS EEMN A A A

>>> ! spacious '.strip()
'spacious’

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

MU SRS chars ZHAERE N FAFERPREER . JT KA P R PR EB 2 — R E T
chars JI 4 5 TATERI FAFIMEE 1L o SRURLA R RS R A A . fln:

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

str.swapcase ()

R [E] R EAF R A B, o RGP /NG | 2 TR 1T s . swapcase () . swapcase ()
== s I AR—ENEE.

str.title()

R R PP R AR A, Hh A — PR RS, HeTF i h/NE,
g

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

IR — RO R S0 S TE R L, RIS TR SN BA . 1208 XTEZHUF LN AR
AR, HEREWERRAES G ARICS B MOy B, X0 RS ECR A B 45 AR

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

A RAGE A I D Sk R A B R4S 1) S A B

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

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

str.translate (fable)

B R EAF R A, Hh AN ARG E MR R T . %R uae — A
__getitem_ () R ERI|IEAEM IS, @ H Fymapping 8sequence, 4 PA Unicode %1y ¥ 5
(BB MRBIN, A X 4 m] UL AR —Fp4edE . 3R 18] Unicode J75- 87 AF e, REEAFILST
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H—ANHENFAF: BN None, REPfF MR ERFRFMIR; 25|k LookupError &, FF
FFWLERA I E £
PRATPAMEH st r.maketrans () FT ARSI FIFE] FAF IR R A8 — e 2.
FiEZ b codecs DA T e il F AT B R 35 T X

str.upper ()
REJEFAFER I EIAS, A g KRNG5 A RS . AR s AE ARG KN
B 1 AR R A0 R 45 SR 545 Unicode 25 3R &2 ”Lu” (Letter, uppercase) i 2 Lt” (Letter, titlecase) i
s.upper () .isupper () HA[fE N False,
It 45K 5 B AR 2 L Unicode FrUERY 3.13 5.

str.z£ill (width)
R M EAAFER R EIA, FEZACiiE e ASCI ' 0 BORS i LK AR width, \ESUEFETZ (" +'/' =) 1
W SR IE AT S X BRI AEEZ Bl . Q1SR width /NT46T Len (s) MR ] Ji P45 B 1) B
A&,

#ian

>>> "42" z£fill(5)
'00042"

>>> "-42" z£i11(5)
'-0042"

4.7.2 print£ UYL R AL

ffiE: AN AR RIE R A Z AR, WRESBOFZ W IR (140 TERIE 0 /R T4l f
). SMESHI AL PRI, str. format () #HOBAUATF T & AU TR AT R X
SO S P g — AR S A AR TR B RAG AT R DL 75

TR R PR B (s (B B34 . X WHCN PR R 146 XALE BB HAF. A
T format % values (HHt format Fj—A~FRFH), FE formar HF) & HARBRICATRIPE A AT 2
A values 25 H o HACRBEMITAE CIEF P sprintf ().

IR format FoR—ASBM SR, W values 7 PAH— N AETCAR G > B, values DhEk 2 —4M1
BRSPS P E R IR BA R R e, B R g (B ) .

HAARCAT S PINECE 2 TR A AN 48, HA AU AL L B Dy -
Lo 45, T ARCH s iR LG .
2. Wi (WTi%), dmEES B A A4 (B4 (somename) ),
3. BEEhy (ATik), T som s i e R p 45 5L .
4

CBUNFEBOEE (3. WERAGEN 1 (BE), WISERRTEE S M values TTALY) R —IC & FiEL, %
B B X 52 D) Sy e /N B B FE R ] e RS FE 2 IS T 2%

SRR (AIik), DATE . (n09) ZIE IR R G . WRESER 1+ (BS), WSS
M values JCAL T — 0PI, BEHLXT GG 2 IR ICER .

6. KEEBMFF (W),
7. BEHIEA

VHEASE— A7 (SO R W, AR RS o2 A& 0 5 5 i WS 6 X2
'S PR JE T SRR RS A AR AR (L.

> BARAL A — AT, SRR SR ITTAL, MY T R S AL e
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>>> print (' has quote types.' %
. {'language': "Python", "number": 2})
Python has 002 quote types.

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

Flag [ % X

| R BRSO T

07 | BRI R

R IR 0 R, WA -

T o) RS B E R (R TR ) MR e AR

T RS () R TG RMIL (R R Ak ).

AL KB M (h, 1 80 1), (HAHEENE, AN Python A BENEA AT - DL $1d %M T 5d.
R EC D

o &Y
F fi#
'd’ HEF St

i AP IR

'o! BHI5 /NI D
"u R - Z T ' dr (6)
'x! BTt UhE). (2)
X! Bt g (K5). (2)
‘e s (UhNS). (3)
'E' e (K5). 3)
= 7 5 B RTRE 3)
'F e IR I =iV 3)
g ﬁ;'ﬁ*ﬁiﬁ WRABBUNT -4 S/ NG /NS Fe R0k 28, S 0WEH a0l | @)

o
G {j?cﬁ*%ﬁ WIRAEBUNT -4 SN/ NRG M B K S 5ok, & NG 2l | 4)
o

c! AN (R BB CRNERF 0 A ) o

'r' FAFER ([ repr () $454TA] Python X4 ). 5
's' PR (B scr () 5648 fTA] Python X§42 )., (5)
ES T (ffifascii () ¥4 ATA] Python X§42) . (5)
X NS, RSP "5 4.

[Ff:

(1) BT eSO 2 BB AR /GBI ( 00).

@) BRI LTS HIB2Z HHEA  0x 5 10X % (BT ' B 1% 430,

(3) HERRIEAR B ATEG R & VNI, BRI B
INECE R B B P, BRIAH 6.

(4) ERIER B ATEG R VNI, AR R R 2 UL F IR
VB AT HOE Sr S R B , BRI 6.

(5) WIHUKEEEN N, R N AN

(6) =, PEP 237,

1 Python SEAFER AR, 35 SEHORSH 1\0" MNSFAFHILEE.

3.1 IR SRR 1650 ) 3£ FEHOR 2 BB Y 59 FEft.
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4.8 —JEHF AP --- bytes, bytearray, memoryview

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

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

4.8.1 bytes %%

bytes X G2 il AN A AN 2S8R R IR AR T ASCIL SUAR RS, [H I bytes
XPRARME T — L {UAEAL P ASCIL A Bt nT Y, BAEVF S AR B S P A H R R BB K T4

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

EAE, o bytes FRAGIEE 55 FFR TR RSOAR, FURBIRINT —/ b A
© 8B b FRATFAY B 315
C Wb WEERVERA 15
St CIEENERES ST ARENSERIES » GRS

bytes “FI{E H R AV ASCILFAF (TR RS PRI i AT ) o ARpRE Y 127 i) b e i
FHARR e SUP A I bytes “FTHI{EL .

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

X bytes FIAEMR RIE /2T ASCIL AN, {H bytes MR h 5Lk ST/ A A2 (BT
A, FH PR REMER MRG0 <= x < 256 (WERE R ILIREIFF5] % valueError). X
PRERGRA BT AR LA 3152, mARF 2 —ob il AR e S BT ASCILiYICE, m LA g2
ST 1] SCA ISR BT A T B RAE (RS DO TR — R iR a3 At (8 H ek sC
AL PRETERY T A ASCIT iy — BE il Bt LA A - B R ) o

B T EHMEIE, bytes %GR nT DAE it o Lh oy 2ok A
o FHERKERPAZ(HIATTH) bytes X4 bytes (10)
ol AR T ERXTS: bytes (range (20))

o S G KPR H A 1Y I EdE: bytes (ob3)

HiE S Fbytes NEIAL.

S T e WA S QL 1D A s S RN 1 i A Y @S 1 v 1 5 6/ D 9 =W 12 N
Hu, bytes JEZHAT MRS XS BRI B 0 2607 3k -
classmethod fromhex (string)

Wby tes FERR ] —AMED 2 E TAF R EY bytes X5 . P45 H M Fn BRIP4~ 1
NI AIE, Herbed) ASCIL 28 A4 S 2

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

3.7 JRE4#: bytes. fromhex () BI{ESZM A ASCIIL 55 AT A H S AEAT
TEAE— A BB R, TT DAY bytes X2t Ayt W7 4 - 7S i1 257w

hex ( [sep[ bytes_per_. sep]]
R FRFERXTR, Z RGO A TP BT

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

R A BN HERIRCT AT R By, ARAT DASRSE BN AF 2 BRATAE A sep TES A5 Than it
Hro BOASHCERRS A L] 55 AN ATEERY) bytes_per_sep RS HillAIEE . ILfHS MATITIATT
BRI OIE, AENR TR
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>>> value = b'\xf0\x£f1l\x£f2'
>>> value.hex ('-")

'fO0-f1-£f2"

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

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

'55554444 4c524c52 4142"

3.5 BUFTIA.
38 WU bytes. hex () BUAESCRFATLLH) sep FI bytes_per_sep J£2 LAFE 7Nt il fi Hh i) 747
Z IR AT -

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

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

f(E): £1%F Python 2.x FH IR 7 Python 2.x F41H, Foif 8 (i FFe (2.x A b medin s —

PERI BRI S:) 5 Unicode FAFH HEA 7 R R aUhedi . X2 0 T SE BN R AR @M, PAE

Ji/ Python 15z ] HSZHF 8 {37 SCARMT Unicode SCASIE 5 R A WM A —5555 . 7E Python 3.x Ht, X 265 04%

?ET}}@?* 4‘?8 A — 515 5 Unicode SCAR ] 45 400020 S X HBIEA T, bytes 5245 HR X 42 1) LA 4
a2 AHE

4.8.2 bytearray %%

bytearray X4 i&bytes X Z R AEXT WA o

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

bytearray X} 4% € J@ A H{HIEE, B
o fllE— 2Ll bytearray ()
o BlE—MEE KA EIE LM bytearray (10)
o JHAT BB AT BT S bytearray (range (20) )
o St b DX PSR HI B 1 BB bytearray (b'Hi! ")
H1T bytearray X G52 W AR, AZNTAR G T bytes 4= bytearray 3 4F W FTHiA ) bytes Fl bytearray 245
BEZ A, SRR T & FAHEAE,
B2 Wbytearray B ZEAL,
55 I VAN 4 1 QL O VAt I NN P 3 /AN 1 = 1 o WG A 14 110 O K2 = WY £ 74
Hb, bytearray ZEHYHA M AR SR O BRI 2 5 v -
classmethod fromhex (siring)
bytearray IRl — RIS E & A7) bytearray X5 . FAFER A R B
FIPIAST7S BRI BB A AL, o i ASCIT 28 FAfF 2 9k 20

1
o A R A R ) e

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

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

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

3.5 BUHTA.

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

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

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

4.8.3 bytes fil bytearray #:{f:

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

ffi(E): bytes Fl bytearray YR I EANEZ FAFEAEAHSEL, SR TFAFEB R INEANEZ bytes WA AFH
HEBH e I, ARDAE I AT Sik:

a = "abc"

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

a = b"abc"

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

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

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

bytes Al bytearray Xt 5 1) T 51 7594 AT A AL 0E 2 -
bytes.count (sub[, start[, end] ])
bytearray.count (sub[, start[, end] ] )

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

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

bytearray.decode (encoding="utf-8”, errors="strict”)
IR A G55 bytes RS ORI FAF S . BRIAGRAS N "ut £-8" . W RAZS H errors i AN [A] (1) 4t 15
WIS . errors WIERINMEN "strict', FRGMIBATIRSTI K UnicodeError, HAlR HHE N
"ignore', 'replace' PAMAR(HANE T codecs. register_error () WG RR, &5 4%
RAIZ Ty N, BARTHMNRIEINE, WS RARES D N
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WHiE): ¥ encoding B Y st r FRF BELIEIRIS AT a] bytes-like object , TLAR A FR BT bytes 5 bytearray
POE

3.1 B SE: I T X KA SR S .

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

bytearray.endswith (sujﬁx[, start[, end] ] )
QR RS AR E 1Y suffix SRR ] True, HNGRI False. suffic R PAN 2 AT,
WS SR I T . INSRAT R I start, R P4 E 7 BT ARG AL . WISRA W IRT end , KFAERTHE
SE P IR R
T RG] DARAE Z bytes-like object

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

bytearray.find (sub[, start[, end] ] )
AR [0]5 75 sub TERHE F AR B I/ VR, sub 15 TUIR s [starttend] ZW. AIEESEL start
5 end 2YIRTEAVIRFRTE . R sub RYERFNR M -1,

B2 () T 51 0] DARAT 22 bytes-like object B2 0 & 255 5 il N I8

HiE: it () PR AT S sub PR BT . B HE sub 750 £, AL o
B

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

3.3 RS W2 0 & 255 JEH S E N TR .

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

KT rind (), (HAERAE|FFYIN &5k valueError,
BRI AW LA AE R bytes-like object B2 0 % 255 Y B P EEEL
3.3 MRS B2 0 & 255 JEE NI EE R T8 .

bytes. join (iterable)

bytearray.join (iterable)
R [8]—A~Hy iterable v i) — kI EHR 7 91 B2 T LAY bytes BY bytearray Xt 4. AN iterable WAFAEAT:
ffdET 9 3 2 AR st r MRMEM 5| K TypeError. $RBHZTTAR) bytes B bytearray X5
1) N A REAE R TCER Z A1 53 -

static bytes.maketrans (from, to)

static bytearray.maketrans (from, t0)
PERS T ER AT Fbytes. translate () BT, ERHE from AR FAFWLGT
H to PAHENLE ERIFAE: from 5 to AR R 5 1 27 7 9 HEAMEKE.

3.1 BUETIA.

bytes.partition (sep)

bytearray.partition (sep)
1E sep WUGRIM OG22 )78, R —A> 3 e, Ho &R a2 RarAa Sl
bytearray HIA, PALIMRRFTZ IS AR BRATAR R E], TR IEEY 3 S04 b 5 I8 LA S
431 bytes B bytearray X4,

TR D BT ] LARAL R bytes-like object .

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

bytearray.replace (old, new[, coum‘] )
R EAN R EIA, o BT 175 old FRFHEES N new. WEREE 1 T AT ESEL count, T H
FEHT count IR LT .
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TR T8 S P81 v] LARAL R bytes-like object .

i) 7YY bytearray AR H 3 [

EREEE IR, AMEBCA AL .

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

bytearray.rfind (sub[, start[, end] ])
AR5 4 sub TEFF SN BI R (Bcfr) 251, 3AF: sub ¥ 5 7E s [start :end] 21, 7]
WS start 5 end SAFEEN Y] FoRiE. WARELB| MR ] -1,

FHRRI 175 0] ARAL R bytes-like object B2 0 5 255 JEHHNAIHEEL.
3.3 HUsE A sz 0 % 255 Ju I N B E N TP .

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

KT rrind(), (BAETH) sub FHF LT % valuerrror,
TR T AT DA RAT Bbyes-like object FE: 0 7 255 5 Y%
3.3 WU % 0 % 255 JuF AR KL N THE91.

bytes.rpartition (sep)

bytearray.rpartition (sep)
TE sep fefa— W AL E IR0 74, R IE—4> 3 o, Hrp &R miiidss, s s
oL bytearray A%, PAROMFRFTZ EHIFER Y o MR FRFFARIE], WERIEHY 3 ST &A=
bytes m} bytearray Xf 5 AN 575 REIAS o

BB RN BT AT AR AT R bytes-like object .

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

TR IR LATE E ) prefix TFLMR W] True, AHWRE| False. prefic AT PASH I ZAMHEAER
BTSRRI B T . INSRAT R start, Ff PP E 7 BT ARG AL . WURAT AT IRTH end , FEAETHE
SENLEAT LI

BB R B ] AR AT B bytes-like object .

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

a2 [] Ji bytes 5 bytearray Xt G EI 4%, BBRI A FIATE R S delete i BLAY bytes, HiAk bytes f
I 25 E AR T, AR TR K 256 1) bytes X 4%,

TRATAE by tes . maket rans () JFIERAEFHE.
X AT R R PR, 1i54F rable 2850 None:

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

3.6 MU A BUAESCRPRY delete V2 KAETSHL

AR bytes il bytearray X G977 ¥k HIBRIAA T & B0 (S Afeds ASCIL iy — dE A%, (Hadad 2 AT 24 1)
SRR AL R B HBE . T HEEA/ N A 1Y bytearray J5A#D R FUBHATEAE, T
AB IR

bytes.center (widih[, fillbyte |)

bytearray.center (width[, ﬁllbyte] )
R JEXT R REIA, FER BN width WP NS, (AR EN fillbyte W AEAL (BRI
ASCH %484 ) o Xt T bytes X4, A widh /45T len (s) MR [BE 75 1 EIA

i) BI7 I bytearray iRAR H 3 AR 1E

EREE R, AMEBCA BT

bytes.ljust (width[,ﬁllbyte])
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bytearray.ljust (width[, ﬁllbyte])
R EXT R EIA, LK E R width 1) 75 REEZEX5F. MR8 ER) fillbyte SLFEZS L (BRI
ASCII 24845 ) . ST hytes S5, AN width /INT2F Len (s) MR 8] B 54 EIAS .

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

ERREE—NINE, BMERA AL ATSE .

bytes.lstrip( [charse )
bytearray.lstrip ( chars])
REE RIS, BERIEE R ST . chars T € BRI ESE A M R 5 ——
XA A IR EIE R 2 T ASCILF4F . WIREREECA None, W chars ZEERINFL [ ASCIT
ZEfFe chars ZHOT R E AR MRASBHRSEEN I 4 A

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

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

LR IRA (75 AT AR A R byrtes-like object .

i) BI7 I bytearray AR H 3 [

ERETE NS, AMEBCA AL .

bytes.rjust (width[,ﬁllbyte])

bytearray.rjust (width[, ﬁllbyte])
R EFEXS R EIA, R width 1)) 5 SRR T SRR fillbyre S5t 50 (CERINGE
ASCH ZSH84F) o X T hytes W4, WA width /NF4ET Len (s) NI FFA Y REIAS .

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

EREE—NINER, BERA AL

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

bytearray.rsplit (sep=None, maxsplit=-1)
K¢ BRI AR 2R 50, O sep AN MIRAT. QPRSI T maxsplit, W% #47
maxsplit JAF53, M 7 A LTITUG . MR sep RIGE DN None, HEATHALE ASCIL =5 AAFHY 175117
SWANEN TR B T WARTFETRSY, rsplit () BWHABIT NEREMT T Xk split ().

bytes.rstrip( [chars] )

bytearray.rstrip (|chars|)
REFE RIS, BRI ERARRBFE . chars ZEChTEE BRI ESE G I 5
XA PRI 10 3 e T ASCIL P 4F . WIPRA IS B None, W chars ZHCEIAFE R ASCIL
SEFRF. chars ZEOFAEERN IR MRASBHRSBEN A HE:

>>> b spacious '.rstrip()

b!' spacious'

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

TR IR A (R 5 AT VAR AL R bytes-like object .

fHilE): BRI bytearray A JE FHIEAE—— B SR A BTN, B U AT .

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

bytearray.split (sep=None, maxsplit=-1)
K¢ e e 5o AR R 2R T4, T sep AE R0 BAT. QARSI T maxsplic HAES(E, NI
% AT maxsplit YA sy (R, PIRREZ DA maxsplit+l NITE) . QR maxsplit RAgEBH
—1, MPRBRERSRE GHEATROA AT RERY TR ) -
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WMRAEHRT sep, WESH WA ANSHAGE EMEHEA NSRS TR Glpr,
;2" split (b', ") ¥FIRM [b'1', b'', b'2']). sep A HE K — AL FAFEH (N
b'1<>2<>3"'.split (b'<>") ¥iRE [(b'1', b'2', b'3'1). I EMN D RIS 27
SRR E [ '] B [bytearray (b'') ], HAKPORTHIFRD X RLIEE. sep ZET ARAE

B bytes-like object .,

Bl

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

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

>>> p'1,2,3".split(b', ', maxsplit=1)
[b'1', b'2,3"]
>>> p'1,2,,3,".split(b', ")
[blil, bl2l, bll, bl3l, bll]

U2R sep RAGHE BN None, WV — M HIA: SN ASCI 25 AT & B B~ 73 b
£, MRS FIILECRRBI S AR I, TEATEE R AN D002 7 9 sl &
ASCI 75 AT P A HEF IR -5 18] [

fian

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

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

bytes.strip(Lﬁam])

bytearray.strip ( [chars])
RE A RIA, Bl e I LR BT Y. chars ZHChHE & R R EAE G )7
P XA FRFEI BT @ 32 1T ASCIL 347, IR ECN None, W] chars ZHUERINE ik
ASCI ZEHAfF . chars ZROTFAERE BATIRSUG S e MRS EUER T 46

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

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

BRS BRI AT 5 81 W] DR ATRE bytes-like object

filE): BRI bytearray A H JE EHIEAE B SRR S, BIMERCA BT .

AR bytes Fil bytearray X5 (1) 77k 2 fBUE {1 3fe2s ASCIL i — BEA% 2, ARV 24 b ) FAE RS kil 4L
Yo TEERA/NT P ITA ) bytearray J7 AR R FAATHRAE, M2 S AR R .

bytes.capitalize ()

bytearray.capitalize ()
R PR RIAS, R R AP R R o — > ASCILP AT, I HER— NP P AR S 10
HARR/ING o A ASCIL i (R OR B IFREAAE

filE): BRI bytearray A JE EHIEAE—— B SR — RN, RIS AT .

bytes.expandtabs (tabsize=8)

bytearray.expandtabs (fabsize=8)
R FAN R REIA, A ETA R ASCH il RAF &l — A ASCIL kg, AARE T 411514
BN E R B RAT WL . B tabsize NFATBC—NHIERA (BRIMAE 8 W BER il R ALAESY 0, 8, 16
WRFHE) o BRIFIFH, MATiSN AL BN BH BP9 515 . WERF5 2 ASCIT
HIRAF 0\t "), MFHFLELRPEA—ABEZAZSEAF, BERAHSET DR (R
ARE ARSI ) AR AHIFAT A ASCHHATAF (o' \n") BUHIZFF (o' \r"), BELPIHIHFY
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Fﬁﬂii&‘dﬂ%o AR HA =35 S WA g ot &2 IR 24 55—, AN igi%
] B

THEAERAT I 40

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

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

filE): B7 kY bytearray A 3 EHLRAE—— B MR A — BTG, BV A g

bytes.isalnum ()
bytearray.isalnum()

R E A R TR AR 2 B2 ASCI FE £ sk ASCIT - il
22 MR [l Ture | & W R [H] False . ¢ KE 28 ASCI “F 4F 5t /2
b'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVIWXYZ '

HEE R T E A S FS] b 0123456789 PHFAF.
filn

5 It
? 54

e Hy 31 4k
T ER

[
H 45 . ASCII -3

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

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

bytes.isalpha ()
bytearray.isalpha ()

p/ (S S 7 B ST S ol VR = i 5 N ) RS A i S S E N 7| 7 N |
True , 7 W & [ False . 5 # & ASCH ?f"’fﬁ'fﬂm”ﬁ%ﬁ@‘

~

Nut

m> H¥

3=
T
B

b'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ ' FF4F .

Bilan

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

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

bytes.isascii ()
bytearray.isascii ()

R FPE 0 23 B 51 v B 7k ASCIL Py Mk o] True , R IR
BUE L 2 0-0x7F,

3.7 BUHTMA.

bytes.isdigit ()
bytearray.isdigit ()

[l False . ASCI F7H]

SR p A k2 ASCIL bl B H HP 8 AR 2 MR ] True , R[] False . ASCI

bR R T EHA ST b 0123456789 HEYFAT,

Biltn

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

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

bytes.islower ()
bytearray.islower ()

WA 2= —A/NE ) ASCH A A K5 1) ASCIL 74 ik

False

Bl

[ True , 75 W3& 1]
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>>> b'hello world'.islower ()
True

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

/NG ASCH ZH it R F I HA SHEF Y] b'abedefghijklmnopgrstuvwxyz ' PHRFR. K5
ASCI F45t e P H A& 1E)7 %) b ' ABCDEFGHIJKLMNOPQRSTUVIWXYZ ' HF4F .

bytes.isspace ()

bytearray.isspace ()
W8 p T A7 2 ASCIL 28 A Hp 8 JEZs LR ] True |, @GR False o ASCI %5
e P EA ST o \t\n\r\x0b\ £ (%4, Hil3K, Hl7, H4, T H1 R, JE40 HrFRF.

bytes.istitle()

bytearray.istitle ()

W5 ASCI A3 K /NE LA AP ZHE MR ] True , HIERE] False . S Hbytes.
title () TREA XK “DREI/NG” MR E Lo

il

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

True

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

bytes.isupper ()
bytearray.isupper ()
WMRFH 2= — D KRG 58 ASCI P4 HIA /NG ASCIL FAF R ] True , 75 M3 [7]

False,
Bian

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

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

/NG ASCH FAF e 7 {H & fE /751 b' abcdefghijklmnopgrstuvwxyz ' FHIFRF. K5
ASCI F455t e P H A& 7E)7 %) b ' ABCDEFGHIJKLMNOPQRSTUVIWXYZ ' HIF4F o

bytes.lower ()
bytearray.lower ()

R EFE P EIA, HEra KRS ASCH A5 T N/ NS T
g

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

/NG ASCH FE4 = F T HA 55T b'abecdefghijklmnopgrstuvwxyz' FHFEHF. K5
=2 A

ASCH F#4RF B EA S AE/F5)) b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' I F4F -

filE]: B7 kY bytearray B f JF LA ——E SR A —ANETN S, B A g

bytes.splitlines (keepends=False)

bytearray.splitlines (keepends=False)
A 1] py SRR R 4 AT R 81 2R, e ASCIL AT IR AF B AL BER 7o e J7 VA B8 Huniversal
newlines 77 KT . GERIIRPAUETHATHF, BRARG T keepends H N HAH.

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

[b'ab c¢', b''", b'de fg', b'kl']

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

AR TFsplit (), MW TR sep b, TS TR MINARRR I — 25512, AR RRIET
AL ER I EINAAT:

>>> 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 ()

R EFEFAIEIA, HErG /NG ASCH ERFF R IR G, RZ IR .
g

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

/NG ASCH Z4 it R F A HA FTEF ) b'abecdefghijklmnopgrstuvwxyz ' PHIFL. K5
ASCIHL 4 T HE EHE)T4 b' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' HH I ESFo

KNFTF-str.swapcase (), FEE " HFHHRA T bin. swapcase () . swapcase () == bin B2
o K/NFHEARAE ASCI H@WFRIF),  RIEHESTF & Unicode 5 {37 > BN B BT .

fiilE]: 7 kR bytearray fRA f JF R —— B R A —ANETN S, BIVERSA AL

bytes.title()
bytearray.title()

AR [0 S B PR S CAS , AR BRR DA RS ASCILPAF AT S, HR PR/ NG o A
DR INE ) T (B PR SR A AL

Bl

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

/NE ASCHL “FAF il & P H L & 7E /741 b ' abcdefghijklmnopgrstuvwxyz' T, K5
ASCIH F4F k2 5 H A 5757 b ' ABCDEFGHT JKLMNOPQRSTUVWXYZ ' HIFA4F. A Hifl 5
THEEA KA KNG

A AR R 51E S ORI L, IS F RN B 120 A2 B LR AR
AR, HEREWERRMES G AR B MOy B, X0 RS EUR B 45 AR

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

T DA I D)k SR M S R S 4 e St Ak 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."
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fiE): M7 AR bytearray BUAS S JEHUEAE—— B SR E RIS, RIEBCAMUT L .

bytes.upper ()
bytearray.upper ()
R JE P EIA, G /ING ASCIT SEAFE 545 Fet I R HTE

g

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

/NE ASCH FAF 2 F 1 H A S 7E/7 4 b'abcdefghi jklmnopgrstuvwxyz' HFERF. K5
ASCIH 45 F HEA S5 1E/F4)) b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' 4 -

filE):  B7 LY bytearray A JF MR — B SR —ASETN S, RIS AR .

bytes.z£fill (width)

bytearray.z£ill (width)
REEFF IR REIA, FE2EHFE o' 0 B AP I BEh width, IEFERIZ (o' +'/b'—") AL
TR TS 2 B HAMAAEZ . XM T bytes MR, WR width /NT3ET Len (seq) Wik
] )57 3

Bl

>>> p"42" . z£1i11 (5)
b'o0042"

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

ffilE:  BEJ7¥ARY bytearray HUA S 3R [ Af:

ERETE—INER, BERCA BTN .

4.8.4 printf PUAEHY I HR AL

fE: A NFR BRI E R A 2R, TTRES RO 2R I R (BINTCHE IR SR T AT
) o WRESTEIRE R AR T B I, WA — I .

FAHXE (oytes/bytearray) BA R N EBRAE: (1  GRUED) BHEAF. X WPFR A1 H
B # X ALE B EIZHAF. ST format % values (FHt format H—PNFATEREMNR), TE format T %
HAR MO A B EEA values 55 H « HBCRERITAE CHEF PN sprintf ().

W format FoR—ANBM SR, W values AT AH—AETCR S D BNEIE, values DA a2 2 —4M1
EIRCEG M A FAT R G R iR S AT R el s R AN R g m st g (Bdnocdl) .

HARPRCAF LS PN BOE 24P B DU AR, HA 0GB T -

LS F5F, AT nisg.

2. WitEE (PTk), BB S AP AN AL (A (somename) ).,

3. FREdAR (WEk), TR e R R I A5

4. B/NFECTERE (Wik) . ansRIE s ' (B5), WISEPRYERE S values TR T —Io & Histhe, %
BRI G ) Syt /N B S FE R W e RS B 2 I T R

5. 888 (FIik), DATE '.' (55 Z e EENERG . aRegeh v (BS), MSLhkES
M values TTHI T —ICR PRI, BB R NR E 2 SR e E
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6. KB (k).
7. BT,

MHAISEO AT (BB IEAL) W, FATERXI QA AR o2 RS BG5S e 6, Xt
B s AR R TR AR T RSB AR RS AL R R I

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

TEETFOL PAR R B B~ ARICAT (R E TR SHSIE) .
S0 avok

Flag | & X

Y| EMEBR G BB (B LT 30) .

0" | BB EIH AR TAT

- | RREDREE AR SY (ASRIFIRT AR 0 B, ISR ).

v (R R R A R R (BB TR AR A
RN O B ) FEOR TR L (S S ) .

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

o |

¥ fig

'd’ AR ke

it AF5 TR

'o! A5 )\ (D

'u' AP RAY - ST T ®)

'x! HFs it dlEe ONG). (2)

X! HIF5 il g (K5). @)

e! Fagios (h5). (3)

'E’ FaaasdE (K5). 3)

£ IF e kR . (3)

'F! I kg = 3)

'g! (j?ﬂ‘%fﬁ WERFEE DT -4 SON/INTRS B /NS e 8o =8, 5 WA A 2k ilds | (4)
.

'G' L‘;E'ﬂ:%it WERFEENT -4 SOA/NTRS B R S 8o =8, 5 WA A 2k diles | (4)
K.

¢! BT (BB EN R ) .

'b' FATE (BTG ZZoh KW B _ bytes_ () IXT4). (5)

's' 's' & 'b' AR, HNMTEET Python2/3 A (6)

'a! FAr8 ([#f ] repr (obj) .encode ('ascii', 'backslashreplace) ¥EIATAT | (5)
Python %4 ).

'r! "' tat AN, HV S ERST Python2/3 A H T @)

o | ARREH, ERRTRI e T

(D) BRI SAER — R Z i A \HERI BT RTZE (' 00 '),
2) WEAUEX ST RIS Z HEA 1 0x" 30X JiZR (Buk TR "= ik 'x' #X).
Q) WEHAUEX SR AAELG R T — A NIUR, RIS 3 80 .
ANEURUE RS R A AR BE B, BRIAH 6.
@) WA R R AL R LT AV NIUR, RSN FA S WAL O IR -
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JINES AT A RCERS EAR rRS B e . BRIAH 6.
(5) WRAFRE A N, Hi RPN N FAF .
(6) b'ss' BFM, HAE 3x BRI PRSI E.
(7 brer' BFM, HIE 3x RIPREAPFER
(8) % il PEP 237,

il ey VERY bytearray JUAS S 3 JRHLERAE— BRI E DB, RIMEBCA MU .

hz%:
PEP 461 - >y bytes Fl bytearray i /il1% #% 4k
3.5 OB

4.8.5 MAFPLFd

memoryview X FLYF Python fCHS; I — X R NFREE , R EOZA G S0R; Gnp XS T fi bt T
L.

class memoryview (obj)
Bl —5H obj memoryview, obj Wh/i 3L FEGE f X PRI SCHF G vh IX S0 1Y P 6 42 6
¥ibytes fllbytearray.
memoryview /E\-ﬁ 77;'1% E‘J?E%/z‘\, Eﬂﬁﬂ)ﬁﬁéﬁb% obj ﬁﬁﬂ‘fﬂlﬂg%$ ]j\]ﬁqﬁ_ﬁo Xﬂ’ﬂiﬂigﬁﬁﬁﬂﬁﬂ
Wbytes Mbytearray Fut, —NICELE DTN, HEHAMYERGIMarray. array AEE
HHEKIILE.
len (view) Htolist FUKEMEZE., WIH view.ndim = 0, MEKE N 1. WHE view.ndim =
1, MHAK ST view FOCRWEE . T R4, HRKESTIR view HIREF LMK IE.
itemsize JEIER] ARG H A TCE BT A EL

memoryview FFEIIYIF METIVIMHICER . —4EUIT LRI — > T

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

98

>>> v[-1]

103

>>> v[1:4]

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

b'bce'’

Wk format F—AREAT st ruct BHEFERBLIIRF, 0 th 53R Rk B0 i oo
MRS, HREIEAGERBBW R L&, — 4R R A — AR5kt — A Ao
IR TCHIEA TR . ZAENAFILE ] AGE ] 8 4 ndim A~ B0 TCRIEATRS ], ndim RIHLZE
o YN AL AT AGE ] 2 e AT R 5 L

X HUR— AN AR T A

>>> import array

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

>>> m[0]

-11111111

>>> m[—-1]

44444444

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

[-11111111, -33333333]
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WERTZX SR G, WAL SCRF— 4B R IR SO R/ NI A

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

>>> v = memoryview (data)

>>> v.readonly

False

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

>>> data

bytearray (b'zbcefg')

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

>>> data

bytearray (b'z123fg"')

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

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

ValueError: memoryview assignment: lvalue and rvalue have different structures

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

>>> data

bytearray (b'zlspam')

M AT S B, D B0 B RG A (HEE) AU ) — 2 AL I (R W WA A 1 o WA o X
>f 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 s —4ENFIE BIE T DAY . AR S B, 5e i —4E AL I BLAE 2 T WS A
OR

3.4 RS NEMEMES BN Ncollections. abe. Sequence
3.5 RS AL BT AT BT A TR 5
memoryview HAF N F—Ek:

__eq__ (exporter)
memoryview 5 PEP 3118 1[5 i 81X W & A SR ARA R, I AR S st ruct HEMR
TR RO A AR ARG I B A X B AR ], e AT S0 Y«

X Ftolist () MEI T L FFWstruct B FAFH T4, WEHR v.tolist () == w.
tolist () M v Al wAHEE:

>>> import array

>>> a = array.array('1', [1, 2, 3, 4, 51])

>>> b = array.array('d', [1.0, 2.0, 3.0, 4.0, 5.01)
>>> ¢ = array.array('b', [5, 3, 1]

>>> x = memoryview(a)

>>> y = memoryview (b)

>>> x == g ==y == Db

True

>>> x.tolist () == a.tolist () == y.tolist () == b.tolist()
True

>>> z = y[:1:-2]

>>> 7z == C

True

>>> z.tolist () == c.tolist ()

True

AR PTL AR X PP R s t ruce BT SCRE, WM R RS R B A (RIFEASC
FAFERMZEh XN
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>>> from ctypes import BigEndianStructure, c_long
>>> class BEPoint (BigEndianStructure) :
_fields_ = [("x", c_long), ("y", c_long)]

>>> point = BEPoint (100, 200)

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

False

>>> g == b

False

R, SEABEL R, T NFREXSRKR, v is will FRFERE v == w.
3.3 HRCE S 2 IR RAS OB SRR P A I 22 20 2% H s X5 a2 A A 454

tobytes (order=None)
B b KB 7R el XA 2 TAENAFIRLIE B by tes Hitids .

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

b'abc'

>>> bytes (m)

b'abc'

XFARESEA, SRET Pk FRmg R, K rg uRZEsi 535§ . tobytes ()
XA ERER, AFE st ruct BHUEE IR ALTEE N

3.8 OB order FTLAH {C,°F,°A%Y o 24 order Ji°C B0F B, JRAGEUH B S Wi 2 C
u Fortran Jii /7. X TELEMAE, A’ 2R MY E N AERS I B AS . 5503, A7 1Y) Fortran JIi
FEWRE . WTARESME, B ewiiEdch C . order=None 5 order="C’ J& H R .

hex ( [sep[, bytes _per_sep] ])
R[] AT, Hrf g B PAPIAS 7S R 2 s vk X BL R~

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

3.5 BOBTIMA.

3.8 S Hbytes. hex () #Bl, memoryview. hex () IAE L FFR] 1LY sep A bytes_per_sep
SHATE 7530 S 1 2 ()3 A2 B AT

tolist ()
FEGE o XN R PA— e R AR AT AR ] .
>>> 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]

3.3 SR tolist () BUESH) st ruct BIHUEIR T TR BT A A SUA K Z 4ERR I
o

toreadonly ()
i8] memoryview XJ 4 HEEHUA . J5ARTY memoryview XGRS BAE .

>>> m = memoryview (bytearray (b'abc'))
>>> mm = m.toreadonly ()

(N oLaRs:)
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(R L —5)

>>> 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 OB

release ()

TR E AP R S BT A T I IR G IX o /22 X A R Pl BT R S R IR Bkl A (451
i, bytearray ¥ BEE ILAN) s B, T release() 7T PAJy (R 25 Bk SE B 1
OFRERAE 2 AR BT -

FEBL T IR i, ARATR L IE it — B R 5| K valueError (release () AR,
BT AR U 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

() with i), WTDAESE B SCE B SGA E R ACR:

>>> 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 GHTMA.

cast (format[, shape ] )

P NFERL R AR A sNEUBAR . shape BRINH [byte_length//new_itemsize], jXEE
URE G AL R — e . IR IER AT AR, (Hgzoh XA SRS s il SClemd
¥4k 1D -> C-contiguous Kl C-contiguous -> 1D,

HARE AR T st ruct iIBEH R R—Io R FAERK. Hoh—Fg XA g (B, b
B¢, GERITF KBNS S AR A ] o

- 1D/long %46tk 1D/unsigned bytes:

>>> import array
>>> a = array.array('l', [1,2,31)

>>> x = memoryview(a)
>>> x.format

B

>>> x.itemsize

8

>>> len (x)

3

>>> x.nbytes

24

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

Q)
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(R L —5)

>>> y.format
IBI

>>> y.itemsize
1

>>> len(y)

24

>>> y.nbytes
24

- 1D/unsigned bytes %444 1D/char:

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

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

bytearray (b'ayz')

- 1D/bytes #5454y 3D/ints T4k 1D/signed char:

>>> import struct

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

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

>>> y.tolist ()

(eeo, 1, 21, (3, 4, 511, [le6, 7, 81, [9, 10, 11]]]
>>> y.format

[

i
>>> y.itemsize

>>> len(y)

>>> y.nbytes
48

>>> z = y.cast('b")
>>> z.format
b

>>> z.itemsize
1

>>> len(z)

48

>>> z.nbytes
48

}¢ 1D/unsigned long #£4.°4y 2D/unsigned long:

>>> buf = struct.pack ("L"*6, *list (range(6)))
>>> x = memoryview (buf)

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

>>> len(y)

2

>>> y.nbytes

48

>>> y.tolist ()

(o, 1, 21, (3, 4, 511

3.3 BUBTIA.
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3.5 WUTEAE: SR IR , AR .
AL I PSR

obj
s NE NI

>>> b = bytearray(b'xyz"')
>>> m = memoryview (b)

>>> m.obj is b

True

3.3 BUBTIA.

nbytes
nbytes == product (shape) * itemsize == len (m.tobytes()) . X2HLEE
FORBPRE S SR EE T EA—ES%T len(m):

%@

>>> import array

>>> a = array.array('i', [1,2,3,4,5])
>>> m = memoryview(a)
>>> len (m)

5

>>> m.nbytes

20

>>> y = m[::2]

>>> len(y)

3

>>> y.nbytes

12

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

Z YA

>>> import struct

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

>>> x = memoryview (buf)

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

>>> y.tolist ()

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

3

>>> y.nbytes

96

3.3 BUBTIMA.

readonly
— RN RS R

format
—AFRE, A IE PR TRIIE (FoR st ruct BUREEK) . WAFRRIE AT AMEA
RS R AR, (FIEEETTIE (Blintolist () (URT AR TRk

33 MR s MU BT OB AE & 4% M struct BB IR VK OR KL HL. X E WA
memoryview (b'abc') [0] == b'abc'[0] == 97,

itemsize
memoryview H1EEN TR AT RN K]

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

(CFgkzE)
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s L—ED
2
>>> m[0]
32000
>>> struct.calcsize('H') == m.itemsize
True
ndim
— AL, RN EN Z QB AHEA Z DY .
shape
—ANEEHOCH, Edndim PR B S AR T N B TEAR .
3.3 fiREE A 24 ndim = O I A2 TG A FA None,
strides
— RO, i ndim KBRS AFAT ORI, PAEDT A A 4ERE B R
ﬁ%‘i“‘o
3.3 FiEE S 24 ndim = 0 FH{E A2 TG A A None,
suboffsets

Bt PIL MAR IR N . ZE DU E NS HEE .

c_contiguous

— AT NIEE AR C-contiguous FAT /R{H
3.3 U A

f_contiguous
—AFBH NFFESE AN Fortran contiguous BT /K1E .

3.3 HUHTA.

contiguous
—ANFHWNERT N contiguous T /R(E
3.3 fCHTA.

4.9 #4590 --- set, frozenset

set X522 th B Ay ME— 1 i hashable 3§ 5 r H R 6y Z 8 . & UL RS e i kel . s 31 2
PREEE DA B RS R, Blansc s, 5. EESNHRELEE. (X THMAERNZRIES
Fdict, list Htuple ENEI, Wcollections fil,)

HHAbZ g, £EHMEFR x in set, len(set) fll for x in set., {EN—FhLFHZ L,
LEEHAICFICEM BB ANY . FNH, AR ZIFRS]. YR BT 2 #0E

Hul B Wirh N BEE AR, set Mfrozenset, set KRR A - H N E AR add () I
remove () XEEM T RMAS . BT R4S KA, EEAE WA, HA Y /E 7 i d ol H A 42
BIICE. frozenset KBUEANTAEH H oNhashable - FNEAER B G A RETFEAE s A IE 7T DAY
TR sk A S S TR .

BT AIAE ser M5E%, FEZSMY set (2 frozenset) i6 I DAIE i F DAIEZ 543 BRI TR A R & THEE S
ZPkAE, B {'jack', 'sjoerd'},
PSR 25 B A R B AR =X

class set ([iterable])

class frozenset ([iterable])
IR Al —N 1 set 8% frozenset X142, HIGE K BT iterable, SEHITCE W Nhashable, BEFE 4
?X\Jfﬁt;’i%%%ﬁ, TN ZEG VAR frozenset X5, QIR AKIGE iterable, WIXFiR [A]—A
T EEA.

e SSRIVIEZ L iR gilfeis
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o RS NAE ST R 2 { ' Jack', 'sjoerd'}

o AR R: {c for ¢ in 'abracadabra' if c not in 'abc'}

o fifi 2R BIM)IESS: set (), set ("foobar'),set(['a', 'b', 'foo'l)
set flfrozenset WSEHIHRHEDA T #4E:

len(s)
RIS s T RS (RF s A4
X in s

R x 2k s PR .
X not in s
Rz x 2 AE s A AL .
isdisjoint (other)
WREST A G other A WITTEMIR A True, X4 HAULYTIMEGIIATE N2 EART, W
BN A
issubset (other)
set <= other
R 2 15 4R A I RS JC R AT other 21,

set < other
KNS 21K other WE T4, Bl set <= other and set != other,

issuperset (other)
set >= other
KL 2T other HIEEATCRAMER A Z

set > other
KGR K other INEABAE, Bl set >= other and set != other,

union ( *others)
set | other |

BT, FOPALATR B A DAL others F4RE M FTA e & T TEZ .

intersection (*others)
set & other & ...

BB A, HA &R A VAL others $8 & T £ G ILAITR.

difference (*others)
set - other - ...

R —ASETERE, HP AR A RTE others 158 B HHAE & HATAAERI LR

symmetric_difference (other)

set * other
R —NHEE, KPR REE T HEEGSET other f5E M HAVE A, (HABERNET W
S

copy ()
IR ] R A AR R DL

W oW o=, dE 3 B K M K fMunion(), intersection(), difference(), DA
M symmetric difference (), issubset () Mlissuperset () FESREEZEE W EANEE
RHBE MR, BT N EA A M ER ESHONE A Xt HER: T 255 hE i s e
LB set (Tabe') & 'cbs', MAEFERELEFE IR set ("abe') .intersection('cbs'),

set flfrozenset YYTHFHEG HEAMHE . WAMESY ALY MEGTHE I RIS T
H—MEEZN (RIS 78E) BPARSE . — G2 HARYH R S —MEAIE T4 ()
NIRETEREPIEAME) SUNFR RS —AEEY AN —MEA I ElE
(B a3 A E I ASE ) IR T 5 — 1A

set WL P 5 rrozenset WYL B Z B B T EATHY B A HEAT . BT set (Tabe') ==

frozenset ('abc') k[ True, set ('abc') in set ([frozenset ('abc') 1) tHh—FF,
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THEEGME R IHAGENE N aHFE R . B, LEW AR AR ESAHERT AN
ST, HIPAT Frh LR 0] False: a<b, a==b, or a>b,

HTEAIUE X T HET (TEXR), WILHEAWRIIEList . sort () JERHHIF T
E X

LEMICE, SFMAEEIAL, W0 Hhashable

RAH Tset Ll Hrrozensetr W) i §il 12 5 R/F 1R 18] 5 55 — A 5 V8 B0 [ i 28 84, 43 e
frozenset ('ab') | set ('be') Jfik[E| frozenset HSLH,

TERIN TR H T sec MABEH T AR AR frozenset LB HAE:

update ( *others)
set |= other | ...

HOFTAR S, USSR A others HHFTAILE.

intersection_update (*others)
set &= other & ...

EsES, HOREHATERTA others FHILIFAERICE .

difference_update (*others)
set —= other | ...

BT S, RERH T RATAET others HHYICE

symmetric_difference_update (other)
set “= other

RS, RREAET RGN ARt RETAER TR

add (elem)
FIICE elem TN EAT .

remove (elem)

MEEG TR ICE elem, WIF elem NFEAETHEEGHNEE| K KeyError,

discard (elem)

WIERICEK elem AAET A PR HAD R

pop ()
MEEFBERIFREMEE TR, WREGNEW LT K KeyError,

clear ()

MEEG RS ERFT A IR -

HHE, FBEHFRA W update (), intersection_update (), difference update ()
Msymmetric_difference_update () F{ERERALE A ERIFTZIENSEL

R, _ _contains__ (), remove () fMldiscard () JF{ER] elem ZH(A] GER—> set, LI}
— Y frozenset TR, AR elem IO E#— MR IR S .

4.10 Wiy --- dict

mapping X5 2 ¥ hashable (HMIF BT S . WU E T I8R5 . HAAUA —FdnEme g a8 2, (¢
THAMBE BN RIESFE 1ist, set Htuple EWEL, PAfrcollections Bilt,)

TG T AT VURAEAI{E . AFhashable B, BIEEFER. FMECHA R ERBEE (RN RET
(EMT AR RAR AT ) AT A6 . B 2 A B I RO 4 LU A — S - 4 R e A
A5 (B0 LA L. 0) WG AT AR R RS 1 — 7t H o (HRWER, T T e i
FURMEMMEL, PR H A L e A B . )

FHLAT DAE R AR S PR B (EX S R E TR S 2 ke, Bl {'jack': 4098,
"sjoerd': 4127} B{ {4098: 'Jack', 4127: 'sjoerd'}, WA[PAEITdict MG SEAE .
class dict (**kwarg)

class dict (mapping, **kwarg)
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class dict (iterable, **kwarg)
Rl —ASF L, E TR R AL E SRR AT e 2 W KB SRR IR 1.
AT ] 2 Py SR
o (R AETE S W AE S/ B e ([EXT A (' jack': 4098, 'sjoerd': 4127} or
{4098: 'jack', 4127: 'sjoerd'}
o iR {}, {x: x ** 2 for x in range(10)}
o fifi A GRS dict (), dict ([ ('foo', 100), ('bar', 200)]),dict (foo=100,
bar=200)

WERBA G M ESE, FaE— DTl RS I — NI ESHOF H B TUGI R, Rz
— AR SR G R R Tl I, LB SN —Aiterable X5 o ZRTIEAT
SR — TR B U — A WAL S TS TR A TR G o B — T B0 5 — X R AT I
TR A, 28 A GOR O XA . AR — N IR AR, B R d i — IMER L
AR Y R A

WEREEH T KBTS, R BT SHIESPOMA ST A E SRR 7. AR A R
BOATE, K E KRBT SEMER O A ESHE.

YERER, AR RBLREN) S HIYET {"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 TAIRRESR I i 20 7 sUR BB B %4 Python AR iRAFVED 8. HoAth 75 =Xl {2
FATARTAT 20 B

X LR TR SR A (R SRR 2 Y 2 S04 ) -

list (d)
AR [m] i d R BT AT S S 3R

len(d)
R [E] L d IR
d[key]
AR [E] d P PA key BRI, QIRBURHORTELE key M| K KeyError,

MR PP FIE X T HE __missing_ () I H key AFAE, W dikey] BAERE T %
TEIE T key 1E S EL. dikey] BEGFHRMFIEE]% __missing key ) VH FH BT [

WA R ol T w . WA B e S KB __missing_ (). WIRKE X
_ missing__ (), W&G|kKeyError, __missing__ () M\?ﬁnzé/\ﬁ{f» I:,;TAFJEE'*/\

SLAG| AR

>>> class Counter (dict):
def _ missing__ (self, key):
return 0
>>> ¢ = Counter ()
>>> c['red']
0
>>> c['red'] += 1
>>> c['red']
1

L ) B F B8 Tcollections. Counter SEM A . B85 — AR K
_ missing__ ¥R Hcollections.defaultdict Frfdi FHE.
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d[key] = value
R dlkey] N value,

del d[key]
B dlkey] M d HRERR. WIERBLST R ALFETE key W25 K KeyError,
key in d

WK d PAFAERE key MR True, HIRE] False.

key not in d
ZMTF not key in d.

iter(d)
IR B AT B R TC R NS . X2 iter (d.keys () AUHEER L.

clear ()

Mol S BT R -

copy ()
IR ] Ji = LR e HE DL

classmethod fromkeys (iterable[, value])

(IR B iterable FEEAIE—ASHr 7, FERFBIEBCN value.

fromkeys () f—ARMIFHF I . value BRINH None. Fra{E#f 51—l
B, AL value JEER—ASATAEN R B0 51 R0 B R BOA B . FARPORRIIE, 5
T S

get (key[, default])

2R key FEAE T F L R 5] key (M, 75 3R (8] default. G2 default AR5 H WERIN K None,
W IR 25| K KeyError,

items ()
IR [E] BRI (B, D) X)) AR — AT . S AL A S A,
keys ()

A ] e BB A R — TR . S LA AT 2 A

pPop (key[, default] )
AR key FAAE T ML PR HAL BRIT IR A HARL, 75 W ] default. G02R default K45 Hi H. key
TEETFM A M5 KKeyError,

popitem ()
MF IR IR H IR —A (B, () Xf. HEXT&H LIFO (EHE5e ) BT Bk El .
popitem () WM T R FHATIHFEEMIEN, ZAEEGR R P REYMN . mRF =,
R popitem () 5| kK KeyError,

3.7 WU AL B PRR T LIFO T . TEZHIMIRA Y, popitem () 2R Bl —AMERERY
SEMEXT

reversed (d)

1R B — AN R L A E RS . X JE reversed (d.keys () BYPEET .
3.8 HUHTINA.

setdefault (key[, default] )

WRFIATHEE key , RIEEE. WRALEAE, HAMEN default (W5 key , FiRIA] default .
default BRIA"H None,

update ( [other] )
K H other WBEMEXTE B, BHRIFEARE. &[] None,
update () ¥ZH—NFHIER, SFE NS EAET (PAKE N Ay odl s HAh a4

MEFIR) ARG RS T X EFE S, M2 DAL 5 2 i BN B 3 - i
d.update (red=1, blue=2),
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values ()

A [y = BB ZH R — BT . 2 WDﬁ%i%

W~ dict.values () MEZ BIA S LB 2R H] False, iX7E dict.values () 5

Ho A B HOBEIN L R A3 -

>>> d = {'a': 1}

>>> d.values () == d.values()
False

PIAS T A H 2 BACH ENTRAMER B, E) WA SME CREZIBINUT) . HEF L o<,

<=, ’>=",">") &5 K TypeError,

T UL OR B A BT o T RO R A SR N 2 SRR o R RS 0 Y SR AR A B R

>>> d = {"one": 1, "two": 2, "three": 3, "four": 4}
>>> d
{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> list (d)

['one', 'two', 'three', 'four']

>>> list (d.values())

[1, 2, 3, 4]

>>> d["one"] = 42

>>> d

{'one': 42, 'two': 2, 'three': 3, 'four': 4}
>>> del d["two"]

>>> d["two"] = None
>>> d
{'one': 42, 'three': 3, 'four': 4, 'two': None}

3.7 U S Y SR IR AT . AT R H 3.6 T IRRY CPython SEER4HY
LA LA P ER 2 T Y

>>> 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)]

3.8 SIS AR T
hs%:
types.MappingProxyType AJ# fIRAIE—Adict B HREME.

4.10.1 ‘yULBLPRF 5

Hdict.keys (), dict.values () fMldict.items () ETL[E]H/JF@%% ALE A o ZX G

P V2N

am#Amuu@ KRR 2 AR Lt A R AR
ST AT DA A0 DA A 5 o R (e 9 S I AR

len (dictview)

B[] i R 2 FAR

iter (dictview)

W EE (DA (B, (E) RonRMITARR) A

22
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SHOFIE @ 4% 48 A B 0T BEAT R4 . XA zip () REIE (H, #) X pairs =
zip(d.values (), d.keys()). —PMIEMFENEN T XE pairs = [ (v, k) for (k,
v) in d.items{()].

ALV EEIH R 5 e i 2% B BRI BEA T IR URT BB 5 | K Runt imeError BCH To¥ESE AT A
%H.

3.7 WU A% UL SRR IR ANGUT o

X in dictview
R x SR X F AR B (O (FEd 5 — AP DL x o —AS (B, fH) JodH) MR |[E

True,

reversed (dictview)

IR ] PRI S L (BRI S A A AR S B A TRE A

3.8 R A SRR P AR 2 T 0
HMEELTEA, BRHAHAEE HAGA . R EASE AT, B G, () Xi@AsE
HHAMGAET), B25BRERSEUTES. (ERENAERIEUTES, HEXHBEEHRSH
HEREM.) MTEUTEAWIE, Mg HEScollections. abe. Set g LI ATERAEERZH 30
(B ==, <3 ).

— N I R Bl

>>> dishes = {'eggs': 2, 'sausage': 1, 'bacon': 1, 'spam': 500}
>>> keys = dishes.keys()
>>> values = dishes.values|()

>>> # iteration

>>>n = 0

>>> for val in values:
n += val

>>> print (n)

504

>>> # keys and values are iterated over in the same order (insertion order)
>>> list (keys)

['eggs', 'sausage', 'bacon', 'spam']

>>> list (values)

[2, 1, 1, 500]

>>> # view objects are dynamic and reflect dict changes
>>> del dishes|['eggs']

>>> del dishes|['sausage']

>>> list (keys)

['bacon', 'spam']

>>> # set operations

>>> keys & {'eggs', 'bacon', 'salad'}
{'"bacon'}

>>> keys ~ {'sausage', 'juice'}
{'juice', 'sausage', 'bacon', 'spam'}
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411 | pSCEPRES R

Python ) with {EA) SCRpEE FR SCEBRAR e BTy B R SOX — M. X RAYSEBLEE T T —X%¢
LIV, e P B E SCERE SGEATI BT 3C, TER R AR TRIZEAZ B R 30, FHER AT 5
SRR L
contextmanager.__enter__ ()
PEAGBATIS R SO R 0] 0 G Bl I 2z A7 R SCRY A 5. 5 3R B 2 48 5 2]
I T S BEESH with i5AIR as A P RIARRA .

—NR[EH B B B SCE SR IB)Ta2 file object . SRR LM __enter_ () IR EH L, PARL
Yropen () B MAE with 4R LR SckBR.

— AR B BTG LR USRI B T J& decimal . localcontext () FRREIAIXT SR . AP
PRASLBIE BN decimal | R SCHER LG decimal | R SO — A EIA R ML EIAS . X A% with
A ETE AR A 24 B decimal R SCHEF TR R, TR0 with A RASMAARED

contextmanager.__exit__ (exc_type, exc_val, exc_tb)
B BT B R SO IR AN IR AR SR e B I & 2B AT ] S 35 2 15 I M B bR il WARAE AT
with IBAEAEIIE L4 T 5, WSHSUERERZEE. EAKLEIWEE . EHAELT
=AM None,

H L7 R m]— D EER 2 with IR BRI 3 I ARSI T SR BEAE with IR Ja i . A0
SRR IRE R AT S AR S e - AEBLT R AT ) 2 A i S e S U wi e h iR AT TR A A
A AT A S

e AR A R 24 o s EE 3 5 | A B, O 3 240 ] —AMERE DA I 5 v B
o I BT BB s | K i 28 o X AeVF T SO PR (A I exic () YRR
HENRENE

Python J& 31— 28 | R SCAY B oK SCRR R 20 IR AR (W] 28 SO Rt o S A R e P, DA B 1
HARAEE SR TR SR BT OC BRT SRR SCE B AS, R IFRBUR PR AL B S
il context1ib BUREF KRB

Python [#jgenerator fllcontextlib.contextmanager MEMigefi it T 0 PX Lo i (FEFE T =X, iR
flifflcontextlib. contextmanager %&fidk R B Mi— A AR bR AL, B FFaR 8] — A SE P T b 22
_enter_ () and __exit__ () FYEM LN SCEHLR, MATE H AR IEMRN AE B as o BT =28 ) 1%
e

W7, Python/C API 1 Python X5 (2R B Z5 44 i f 8 A £ XX e 07 ¥k i B T TRE AL . AHEE 0 X 2853k
H P B EATI/E A58 B9 Python R {5 1Ry Ak $e it . S B Ty B R ST, A~k
F AT V] AZIE AT

4.12 Jiflpy B

AR SORF— SU AP AT G o K BERT QRIS R — PR A

4.12.1 Bide

R ME— AR IR B2 B IEDT I m.name, JXHL m g— MR name U7 152 A m BIFFSR R —4
FFR. BRI ABIR(E . (R import WA HOR UL R XIS R I —F A import foo
RNESRAFAE—D20 foo BIBEHAT R, T BRAFAE— T4 foo MIREHRIY) GRAME) 3L, )

BB — DR ENE dict o XRS5 RT I, B SO T SR SE PR U B Y
TR, HEREEEN __dict_ WE (R AE m._dict__['a']l = 1, E&hfm.a g LHh 1,
ERRARE m._dict__ = {}). AEWEZBY_ dict__.

WE TR PR S B XA <module 'sys' (built-in) >, WREMN—CHEME, W5
Ji{ <module 'os' from '/usr/local/lib/pythonX.Y/os.pyc'>,
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4.12.2 R 5%

KT X LERAITE 2[5 objects Al class.

4.12.3 %

PRV A2l 1t BRESE SRR . KRR BT R ME— A E 2R B func (argument-list).
SEBR_EAFFEW RPN [ B R AW G2 0 N E SRR 7 B SR TR SCHRRRIRERYBE (R R E), HSK
WA, RS2 WA q .

W25 B2 5 function

4124 Jjjik

T B IR IR B R AAEPI R NETTE (BIINSIRE) append () J5k) MIZESE
BIJ5IE. WETTEH SCRFENTHIZEADR A .

ARARE L — AN SR IR i (B A4 25 [ N R AR ) . AR B —NRRIRXT G 900 77 ik (5%

PR = A8) 77 k) W5 BB, B2k self ZEURMBISEHR. 458 ER AWK HikE

PhEim.__self  #AEIZIVEMINS, Min._ func_ @SHHZIERIEE. A m(arg-1, arg-2,
.., arg-n) BN THEMA n.__func__ (m.__self_, arg-1, arg-2, ..., arg-n).

FRBOS M, HETENR WS FRRBUEE R, B2, hTIrkEiEsihs ERAFT T2 1 R 8L
MR (meth.__func_), PICAARWFBEIE LIRSl &I ki JE 1 & 2 20|
KAttributeError. EBEITIRIEIE, VRUATE T Z 0 & B0 G b 2 2R H b T8

>>> class C:
def method(self):

pass
>>> ¢ = C()
>>> c.method.whoami = 'my name is method' # can't set on the method
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: 'method' object has no attribute 'whoami'
>>> c.method._ func__ .whoami = 'my name is method'

>>> c.method.whoami
'my name is method'

W25 EEZ Y types.

4.12.5 {RADX 4

ISR RPCAA LB RZR “OhgiF" 19 AT Python AURD , BIAN— A eR ik, EATART RETLR,
PR EATA & A R THE5 1 . AR S il W& compile () pREGRM], FH T M ek 2L
XRE __code_ JRIEMFHEI. HiESH code B,

A __code_ &fiikF it object.__getattr_ , ¥ N obj FI"__code_ ",
AT PLE DRSS (MAERIS FAFER ) dhexec () Bleval () WHEBRECRIITECRE.
W25 BIE S types.
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4.12.6 RNt %
IR G AR SR KGRI AL Y R voe () R, KA RO B . bl
Pl ypes & ST AT BRI ER 44 7.

KRR SRR <class 'int'>.

4.12.7 73%%

X5 2 AN 2 AU HbAR P (B A R AT IR 0] . B SERHT AR IR A A . 205 RAF— P None (X &4~
WEA). type (None) () &AW [E—EH .,

YN BN 55N None.,

4.12.8 HWELGH4

WX REH TU R (3L slicings) . B CRHEMTRRRIEAE . BTN R A —FMEEL 1ipsis (X2
MNNBELFR). type (Ellipsis) () &4 EI1ipsis A,

B EE N ELLipsis B .. .,

4129 KFHA R

XTGP R U —Teis B ) T BT A SCRp ) 2R B 3R B . 17525 comparisons T i 51 %
fE . REIXG A —F{E NotImplemented. type (NotImplemented) () &4 X A~HA,
ZN S SN Not Implemented,

4.12.10 /Rl

RPN BRI R False fll True. BAIRINRFTRZHE LR (A HAL (E T g fE R R
M) FERCT IR B 3CH (BIngo AR AR AT SR ), ENRAT R 26T RE O Al 1. A
B Bpool () AR RAHE RSO /RE, REEREFBURT— N HRE (S A 4

S Y.

T E NG5 False fil True,

41211 k4

A RIS E RIS types. HA A THMOIGE . IR A KU X R4

413 FeigkmtE

TEF KBTI R GBI 7 — LR B fE e, BN RASERER .. K2R aPidir O
W EREUI S -

object.__dict__

—AF U ECHA I AT 5, TR (W) 8.
instance.__class__

RALBI T B -

class.__bases__

HIZERT GBS BT AR e
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definition.__name___
K. B TNk, bR SRSB4 PR
definition.__qualname_

AL R Y. RERESEL A A LB qualified name.
3.3 JUBTmA.
class.__mro___
BeJE P R e, FEJT iR ) S BT e R A R
class.mro ()
W IR — A TC SRR R, DA LB E BTN . B RTER LB, AR
T mro_ 2z,
class.__subclasses__ ()
B R RAF RO B TR 555 USRI RRF R Il —A> i AT R A AE R I Ay 25|
ISR Bilan:

>>> int._ subclasses__ ()
[<class 'bool'>]

4.14 Integer string conversion length limitation

CPython has a global limit for converting between int and st r to mitigate denial of service attacks. This limit
only applies to decimal or other non-power-of-two number bases. Hexadecimal, octal, and binary conversions are
unlimited. The limit can be configured.

The int type in CPython is an arbitrary length number stored in binary form (commonly known as a bignum”).
There exists no algorithm that can convert a string to a binary integer or a binary integer to a string in linear time, unless
the base is a power of 2. Even the best known algorithms for base 10 have sub-quadratic complexity. Converting a
large value suchas int ('1' * 500_000) can take over a second on a fast CPU.

Limiting conversion size offers a practical way to avoid CVE-2020-10735.

The limit is applied to the number of digit characters in the input or output string when a non-linear conversion
algorithm would be involved. Underscores and the sign are not counted towards the limit.

When an operation would exceed the limit, a ValueError is raised:

>>> import sys

>>> gys.set_int_max_str_digits (4300) # Illustrative, this 1is the default.
>>> = int ('2' * 5432)

Traceback (most recent call last):

ValueError: Exceeds the limit (4300) for integer string conversion: value has 5432.
—digits; use sys.set_int_max_str_digits() to increase the limit.

>>> 1 = int('2' * 4300)

>>> len(str(i))

4300

>>> 1_squared = i*i

>>> len(str (i_squared))

Traceback (most recent call last):

ValueError: Exceeds the limit (4300) for integer string conversion: value has 8599.

—digits; use sys.set_int_max_str_digits() to increase the limit.

>>> len (hex (i_squared))

7144

>>> assert int (hex (i_squared), base=16) == i*i # Hexadecimal is unlimited.

The default limit is 4300 digits as provided in sys. int_info.default_max_str_digits. Thelowestlimit
that can be configured is 640 digits as provided in sys.int_info.str _digits_check_threshold.
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Verification:

>>> import sys

>>> assert sys.int_info.default_max_str_digits == 4300, sys.int_info

>>> assert sys.int_info.str_digits_check_threshold == 640, sys.int_info

>>> msg = int ('578966293710682886880994035146873798396722250538762761564"
'9252925514383915483333812743580549779436104706260696366600"
'571186405732") .to_bytes (53, 'big')

3.8.14 JRFTHIA.

4.14.1 Affected APIs

The limitation only applies to potentially slow conversions between int and str or bytes:
e int (string) with default base 10.
* int (string, base) for all bases that are not a power of 2.
* str (integer).
* repr (integer).

* any other string conversion to base 10, for example £"{integer}", "{}".format (integer), or
b"%d" % integer.

The limitations do not apply to functions with a linear algorithm:
e int (string, base) withbase 2, 4, 8, 16, or 32.
e int.from bytes () and int.to_bytes ().
* hex(),oct(),bin().
o & X HALEARiE Z for hex, octal, and binary numbers.
e strto float.

e strtodecimal.Decimal.

4.14.2 Configuring the limit

Before Python starts up you can use an environment variable or an interpreter command line flag to configure the
limit:

e PYTHONINTMAXSTRDIGITS,e.g. PYTHONINTMAXSTRDIGITS=640 python3 tosetthe limitto 640
or PYTHONINTMAXSTRDIGITS=0 python3 to disable the limitation.

e —X int_max_str_digits,e.g python3 -X int_max_str_digits=640

e sys.flags.int_max_str_digits contains the value of PYTHONINTMAXSTRDIGITS or —X
int_max_str_digits. If both the env var and the —X option are set, the —X option takes precedence. A
value of -/ indicates that both were unset, thus a value of sys.int_info.default_max_str_digits
was used during initialization.

From code, you can inspect the current limit and set a new one using these sy s APIs:

* sys.get_int_max_str_digits() and sys.set_int_max_str_digits () are a getter and
setter for the interpreter-wide limit. Subinterpreters have their own limit.

Information about the default and minimum can be found in sys. int_info:
e sys.int_info.default_max_str_digits isthe compiled-in default limit.

* sys.int_info.str_digits_check_threshold is the lowest accepted value for the limit (other
than O which disables it).
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3.8.14 JRHA.

#%515: Setting a low limit can lead to problems. While rare, code exists that contains integer constants in decimal
in their source that exceed the minimum threshold. A consequence of setting the limit is that Python source code
containing decimal integer literals longer than the limit will encounter an error during parsing, usually at startup
time or import time or even at installation time - anytime an up to date . pyc does not already exist for the code.
A workaround for source that contains such large constants is to convert them to 0x hexadecimal form as it has
no limit.

Test your application thoroughly if you use a low limit. Ensure your tests run with the limit set early via the
environment or flag so that it applies during startup and even during any installation step that may invoke Python
to precompile . py sources to . pyc files.

4.14.3 Recommended configuration

The default sys.int_info.default_max_str_digits isexpected to be reasonable for most applications.
If your application requires a different limit, set it from your main entry point using Python version agnostic code as
these APIs were added in security patch releases in versions before 3.11.

Example:

>>> import sys
>>> if hasattr(sys, "set_int_max_str_digits"):
upper_bound = 68000
lower_bound = 4004
current_limit = sys.get_int_max_str_digits{()
if current_limit == 0 or current_limit > upper_bound:
sys.set_int_max_str_digits (upper_bound)
elif current_limit < lower_bound:
sys.set_int_max_str_digits (lower_bound)

If you need to disable it entirely, set it to O.

(Elfige
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TS A N R L E G RS B N BRI A . BRAES AU, BATE S B — MR SRR
TR R “RBME” . X0 DA — AR e th Z2AME B (10— A5 R 8 A — N RS R I 47
) AT . RIS S E B H R a4 .

PRSI PAS | & N B o X AT g I S i A B R R A IR A 1, MR FEfRRESR S | & T
) S IR DU — s (ERIE YRR, AR ALHI R 1k P AR5 | A 4 s 1%

NS R AL T R4 DA SO S s SR )7 I M Exception ZREUE A F KM A 2
MBaseException KIREFHV RN . *TEXFHIEL(EE R ATE Python L tut-userexceptions
W EE .

MTE except B finally THJH5I Kk (BEHFIK) FHE, __context_ & H SN TRk i
Ja— AN WSS SR R, W B 2 SR i R4 R B8 I i B S A i e 1) S o

MFIR—AF R (AR R raise REFGI Y RITEAL BRI %) W, Balay s B3
A PAE I A raise 19 from FARKN TR A

raise new_exc from original_exc

PRAE from 25—k AWK — N Tl None, BHLEF G| K F% FikE N __cause__.
KHE _ _cause_ oA HW _ suppress_context_ @M E N True, XEiJf raise
new_exc from None A DAF R HLIFIH B8 B W H FHE R BRI H K @l KfKeyError ik
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
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5.1 3Lk

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 HikSed

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 TEULRMER (NR) BRAEFER T NAF. HEEH TIRZMNAE AN (CHYmalloc () &
KO, MRS LA SR RBIE ARG OL T 58 WA (HE ST AG I K — R, X FEREST
B AR I (5 5L, DABESR S B i R AR

exception NameError
MR AR R A PR B G K. R U TARRE AR . KRR — R E R,
Horp S R 4R B 44 P8

exception NotImplementedError
MR IRAE B Runt imeError, FEM 7 HE EERH, IG5 iR YA HEOR IR A R E H %
Ik, BURTEHESR I KSR AR SCHL M RRAs N 5 | A I

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

YT 53R X (Fllllopen () Hos.unlink () W54, filename @AL4RET
XA XTI R S RGN R (Blilos . rename (), filename2 Yfi@fL 4k
BB — AU
33 RS EnvironmentError, IOError, WindowsError, socket .error, select.error
5 mmap.error BHAHF|OSError, HEAF A RER M HH—4~12K.
3.4 WSS £ilename JRPEITERHE L 4 BB IR G SO 44, A& St gu At Bl AL T S0/ R St 9w
W HAT IR 2 JG 8K BEANEEIN T filename2 143525 S50 @M
exception OverflowError
YERIZENGER RN TCEF R85 k. XEECRIEATTRER A (T A 5] KMemoryError
WARSHFTZER) . (BT U REE , AR AEREO H ZORFE R R L 5| & OverflowError .
FMAE C BT S R A PR AR AL, R HEF s FA A SR .

exception RecursionError
I 5 % IR 4E HRuntimeError, ‘B £ 16 R4 AL W % BB o O R IE IR E (S 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,

FHEBIR str () AR R E .
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filename

VRS R I TE U A FR o
lineno

RARE RIS AT S . AT5ERIIN IR SR EA T Lineno 1.
offset

KA RIS 5 R5 N 1S T E DN FEAF of fset 2y 1,
text

BRI I A TR SO

exception IndentationError

HAR LR KB EIR AR . X syntaxError I—P 1K,

exception TabError

AL X B RAF AR A — B 95 | % . X IndentationError —41K.

exception SystemError
WRREAS A BT, (B 100 R R 1o oA ™ B R SR T A R R S | K. RIRA(E R — M8
B T H 2RSS (R A IRZRNFFS) .
RIS 24 65 1 TE) AT 15 2 R 1 Python RRER I 125 B 4D N B o B IAIIR 2 Python ffRERS Y A
5 (sys.version; BEWRTERZ A Python X IGHTHHT I R), HAAMA RIS (FHEITX
IRIE) DA ] Bl A 12 B R AR 7 IR

exception SystemExit
WREHsys.exit () RETG| K%, B4 K HBaseException M AN EException PAIRA S
WIEExcept ion PRI EEAMETAR . X ALVF I IE B b ) F AL HE 9T S EURBESRR 1. AR EoR
AL FE, ) Python fERESSSERFIR H: AT HUEATER W5 D . W20 ik S8 5 1% %
Yisys.exit () WIFAR]. WNAARME A —ABEL, W EHRIRSUR RS (%34 C 1 exit ()
BREL) s WA None, WEEHDIRZSIS N WIFAZE R HAER (FIAFAFE ), W7 Bt
SIEFRHR PRSI B —.
Xfsys.exit () WM PR —D 55 MEREIAT I A PR (try iBM)) finally 1
AY), BRI T AP T — BB A T AN 2 B 2R 2t 1 XUz o G R 4 % iy 5 0 75 7 R
(BIAHE f os . fork () ZJEHFH#ERE ) WA os. _exit ().

code

et aspR RS E R E R (BUAN None.)

exception TypeError
AR R BB TR TE S RS GRS | K RERRI(ER — DA, gt Rz
APERCHITER .
B S 5 AT DA ] P AURS 51 K, AR B 22 a0k HE A 0 G gE AT Y 4R A R 32 SRR R B 2 32 5C
Fio QR IEAS NS G0 24 SRR 45 58 0 BV (R RS2 A L i SE B, Br R K RGOS 2 R Y

“NNotImplementedError,
BASEI KRB R (BINTEEK int BAE AT 1ist) MY S8 TypeError, HZASENIE
B (Banfe AR E Z AMOEIE) WYY 58 valueError,
exception UnboundLocalError
MAE R AR B PR AN R AR B TSI, (HAR AR BT R G AT E R T k. MR

ENameError l— 113,

exception UnicodeError

%45 Unicode 5 14 F sl AR A RIS | B . LSRR @ ValueError —A> 12K,

UnicodeError B —Sii iR gL o Rt 45 R @B . P14 err.object [err.start:err.
end] 245 3R AR 2R IO RE E TR A -

encoding
T R AR S48 PR o
reason

TR R AD AR H IR A AT
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object
o R 2 1o P G ) B AR R R 2
start

object FILHEIRHIFF MG B RS .

end

object MILHEIRIIA R ERST] (RE).

exception UnicodeEncodeError

MTE IR & A2 5 Unicode H R AUBFIRINIFEG % BSRH R UnicodeError I—A12K.
exception UnicodeDecodeError

TR AR % A2 5 Unicode #H R AR IRINRFREG K BURHE R UnicodeError II— 1K,
exception UnicodeTranslateError

TR S RE b % B 5 Unicode AH RAYSE DRINRFT | A . ISR H R UnicodeError i—T12K,
exception ValueError

2 H AR BRI B IR R AUEE R E A S8 I B DU BE T SEORS I Y S

WIndexError XA 4G % .

exception ZeroDivisionError

i%%ﬁﬁ%é%%%:/\%ﬁﬂﬂgﬁﬁ%ﬁéI?’io RERHMER DA, SRUHRIEERLIE R

N

O HEORE DA Z BT ARAEZS s A Python 3.3 JH, EAT#R R OSError K4 .
exception EnvironmentError
exception IOError

exception WindowsError

FRAE Windows H1R] FH .

5.2.1 OS Wi

TAIRE N OSError BT, ENFRIE R G ARG %

exception BlockingIOError
B MNRIER PO CE AR R (Bl ) PridEnbfgs| k. MW T errno

EAGAIN,EALREADY,EWOULDBLOCK%HEINPROGRESSO

M T oSError BAMEYE, BlockingIOError g —/NEsMNEM::

characters_written
— R, FORTEWHIERIC B AR TR MR A 1o BRI Zn VO K LR
PRI

exception ChildProcessError

YT R R MO 5 % . X T errno ECHILD.

exception ConnectionError
TR R R R

H T 2% BBrokenPipeError, ConnectionAbortedError, ConnectionRefusedError
ﬂ:‘DConnectionResetError0

exception BrokenPipeError
ConnectionError ¥, ¥IABBEAY —imC o XANEE, SEEEADXHAEANE
BFm8E % . YW T errno EPIPE ] ESHUTDOWN,

exception ConnectionAbortedError

ConnectionError W¥35, M2 nlttim 4 (LR85 & . XF. T errno ECONNABORTED,

exception ConnectionRefusedError

ConnectionError T, Mkt usdE 4 95| % . %}V T errno ECONNREFUSED,
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exception ConnectionResetError

ConnectionError [T, YiEEG EERGE| K. X W T errno ECONNRESET,

exception FileExistsError

i E O A CAFAER S H SR BPRABES | % o XY T errno EEXIST,

exception FileNotFoundError

TSR A SCPE B FSRATEAERS 5 % . X T errno ENOENT,

exception InterruptedError

RG] W AMG S R ITHPREE5 | & o XTW T errno EINTR,

3.5 MR H A Y RS VH OGS bk, Python BIYE S EIRAL N, A% 510 AL FIRL T
& THERT (RBZ W PEP 475) i A @5| K InterruptedError,

exception IsADirectoryError

23E SRR H AT SCEEAE (Bltos . remove () k5] % . %W T errno EISDIR,

exception NotADirectoryError

2985 KX — A JE H S R AT H S #BAE Bl tos. 1istdir () BFRFHEG] K. X BT errno

ENOTDIR,

exception PermissionError

YAERA BB EAEAUR A BT i B AT AR E B R | BNl > SO R GERLRR . XF
F errno EACCES #ll EPERM,

exception ProcessLookupError
B E N IREAFAERPRFREG | & . XY T errno ESRCH,
exception TimeoutError

M RGRECE RGP IE LR R84 . R T errno ETIMEDOUT,
3.3 U BN T A BT 0sError 135
%
PEP 3151 - F5 OS F1 10 54 1) 2K 4514

5.3 L

THIF GRS HSH TS0 SO TR
exception Warning
LB R
exception UserWarning
P AR By A
exception DeprecationWarning
TSRt ) a2 BT HCA Python JFAC5 1, I PASEAE -5 © F R AR S i B2
exception PendingDeprecationWarning
TR I TEAR AT, 5 H A3 R T AR AR S i 2R
RXARARDBEAT, PR FER AR T RO T S B S BOMOATEANE DL, BN 24 B C A A4 7
WM peprecationWarning,
exception SyntaxWarning
SR TETA A RS
exception RuntimeWarning
SEIRE T T A KA A R
exception FutureWarning
WAL e 2 £ RS DA Python [T 4 5 I B 28 TG, IDAREARE 9 5 B 5 R R AR S 4
B
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exception ImportWarning

SHERLHTA A R] RE Y B DA A A B

exception UnicodeWarning

5 Unicode #H 3¢ & H a0 H 2

exception BytesWarning

Hbytes flbytearray HIKAEGIESK,

exception ResourceWarning

SRR A X B S e . SPEEOARY S uEas

3.2 BUHTMA.

5.4 SHIRIZIREH

BRI R R

pu

oy

M o

BaseException
+-— SystemExit
+—— KeyboardInterrupt

+-— GeneratorExit
+-— Exception
+-— StopIteration
+—— StopAsynclteration
+-— ArithmeticError
| +-— FloatingPointError
| +-— OverflowError
| +—— ZeroDivisionError
+-— AssertionError
+-— AttributeError
+-— BufferError
+-— EOFError
+—— ImportError
+—-— ModuleNotFoundError
+—— LookupError
| +—— IndexError

+—— MemoryError

+—-— NameError

| +—— UnboundLocalError

+-— OSError

| +-— BlockingIOError

| +-— ChildProcessError

| +-— ConnectionError

\ | +—— BrokenPipeError

| | +-— ConnectionAbortedError
\ \ +—-— ConnectionRefusedError
| | +—— ConnectionResetError
| +-— FileExistsError

| +-— FileNotFoundError

| +—— InterruptedError

| +-- IsADirectoryError

| +-— NotADirectoryError

| +—— PermissionError

| +—— ProcessLookupError

| +—— TimeoutError

+-— ReferenceError

+-— RuntimeError

| +—— NotImplementedError

| +—— RecursionError

+—— KeyError

(T UgkEs)
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(R L —5)
+-— SyntaxError
| +-— IndentationError
| +—-— TabError
+-— SystemError
+-— TypeError
+-—— ValueError
| +-— UnicodeError
+-— UnicodeDecodeError
| +—— UnicodeEncodeError
| +—-— UnicodeTranslateError
+-— Warning
+-— DeprecationWarning
+-— PendingDeprecationWarning
+-— RuntimeWarning
+-— SyntaxWarning
+-— UserWarning
+-— FutureWarning
+-— ImportWarning
+—— UnicodeWarning
+-— BytesWarning
+-- ResourceWarning
5.4. AR 89
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CHAPTER O

SCARAE B AR 55

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 --- % WK AF 44

PARES:  Lib/string.py

L%
IARFH) ER st

FHBa T &

6.1.1 “FRpp

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 P U AFH R AL

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 KX FAFh ik

str.format () J¥EMFormatter KILEMA MR FAF R EE (BN Frormatter KL, HT
A PAE SCEATH E A FAF RIS . BMEES LA R AL, HRCh R -2 If
O — B @A SR R

WA TP SE AMETE S () FEERN “Bi7BY . NEATE S Z WE NS F SCA, 28
B T g P SRR S SO S AR S AR, W DAGEA AR RS X {{ and }}.

B v BIiEIR e

replacement_field = "{" [field name] ["!" conversion] [":" format_spec] "}"
field_name = arg_name ("." attribute_name | "[" element_index "]")*
arg_name = [identifier | digit+]

attribute_name = identifier

element_index = digit+ | index_string

index_string = <any source character except "]"> +

conversion = "r" | "s" | "a"

<described in the next section>

AKIERARIE NS IR, BB KT LA —A field_name $8 & BXHE AT X AL I B R 405
TRO 4 A B e 25 IR AT 5. field_name 2 J5 45 AT %K) conversion 7B, B — A REMNS ' in—4
format_spec, FHPA—AES T AT, XEEREH] TR AT AR ERIARE .

HIES RS XA ERE S —T7

field_name 7% B PA—AHUF B K T arg_name ¥T3. WM, WERE-—ANMLESE, WUAHR A X
B, WERH— MG EFESE MRS R FELFE P 50T arg_names 4 0, 1, 2, ... (551, EA100
PAATRAENS (A, 070, 1,2, . B2y Ashf@A . BT arg_name Nl FHES 50,
WICVELERG A EARF R R 38 S AT I (B2 455 1100 5K ' :=1"). arg_name Z J5 ] DAY AT REAL
BRI EM RN, ' name' WA EEX S M oetactr () ®FmAEME, M ' [index] ' B
KEEXSMH __getitem () PITRTGIEK.

3.1 iR &k M ESHORAXT T str. format () AJPAERE, R '{} {}'.format (a, b) HEMNT
'{0} {1}'.format (a, b),

3.4 B SE: M ESHOAAN T Format ter RILARE .
— SR AR A ER R B

format_spec

"First, thou shalt count to " # References first positional argument

e

"Bring me a " Implicitly references the first positional.
—argument
"From to " Same as "From {0} to {1}"
References keyword argument 'name'

'weight' attribute of first positional arg

"My quest is "
"Weight in tons

H R R R

"Units destroyed: " First element of keyword argument 'players'.
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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],

R LR R PR 5

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" | "c" | "d" | "e" | "E" | "E£"™ | "EF" | "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

o
1
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&owﬁﬁﬁﬁﬁﬁﬁiﬁﬂﬁﬁo%W%%E$§ﬁﬁzmﬁ,ﬁﬁﬁ
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 —:

I | X

| BRSNS T IR RO A

- | B U T A (ROREAT ) .

space | s AR AL M 25, eS8 B RIS -

I AL BB BT, BB SRR B X TR EE R . I
BT ECRTA . X TR S R /RIS TS B I, T2 ki 45 B
VRIHIBZAY 100", 100", or '0x ' Fi%t. XTIF AR HCRE, B UM & AR R A /)
BOATE, BIRORAINECHS S . 8 A TERA NI IR IR | BRI G55 b A 4 B NS
S, A, R ot G B, KRB ARSNGB

SRR IE SR T GO RAT . XTI B MR, WO ' SRR R

3 RRESE VI T 1, 3R (i 2 PEP 378),

AT S R A R A 4 R RGN TGN R . KRR b,
Yo, Tkt XY, H A R A AN FRIZE . R R AR KA R T SR

3.6 UESE: VRINT ' 359 (5351 PEP 515).

widh A5 SR/ 5 BETE R IR, R ATATIIGE ARREREARS SAL AT, IR g
S, BRI

Ly S O I SRR, E width RGN —/NE (10 ") BB R TR E S B
MY TR fill 45K 10" H alignment 570 1=,

precision J&— A~ HEHBLT, FRAFTFOL 7 and ' FER LIRSS B NS S R A MR
TN 1g' B G ALYV R NS B S R S R TR R, %

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
FH | 5

's' | AR R TFAFRABOASEAY, DA .
None | #1 's' —#E,

AR R REOR R AR

ESTRIE 3

'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,

float FlDecimal {EA] FFRIEHLA:
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o

X

ve' | BlEETHEGE . T AN AERIRE o, AR ATERR e o I R EORTHE R B
FEEER . BAEBE/ NS Z B 0L, ZJEAE p L, Bite + 1 DMEREL.
WARIGERGE, Wkt rloat RIS ZIG 6 SR, MXfDecimal W 7R
HEBAL . AR INEUS 2 G AR, MNEUE g 2, BRIRMEH T # 20,
"B BRATEGE. 5 e ML, ARZAAFETEM KRS FRE 0BT

VE | ERITEE . M ERTE b, RECERR SN TE NEUS Z SRR IR o AL
BB MARIGEREE, WISXT rloat RIS Z )G 6 (iR, 1iXfDecimal
DUl P K 3] 2008 R TR BB HRE . AR NS 2 IR e B, NS 2
W2, BRAEMEA T # #E5.

" ESER. 5 T E AL, (HESR nan # NAN HRF inf §6°8 INF,

g | WHE. XTAEREE  >= 1, XSHEER AR o MEREUL, PR
%ﬁﬁﬁ@zﬂ%ﬁi&%ﬁﬁ%ﬁm BERB T HAE R RN KSR 0 2300 &y
THERE 1.

TERRIELN AN R - R Rk v FDSEE p-1 S8 A i 45 S LA $5 50
fl exp. AAWMB m <= exp < p, HH mPA -4 F/R7FHEEIMNPA -6 £/RDecimal
i, ZECA A £ TR p-1-exp #HATHE k. BIMAGTE, B/
FFREH e FEIE p-1 AT, FEPIRE LT, #Ba WA BB R R
%%xagili%% W NEUS 2 G & NN S Sk g, AR T
TH BRI

WRFGERGE, aXfrloat RA 6 NMERMENIREE . X TDecimal, G5 FREL
SV B Y BB ST 4RHME/NT 1e—6 M DA St/ NG 3B i A R T
1 W BUERF 2 MR ARG A A B0 0 24 A a2 sS40k .

IEIEST, IEGEA nan &40 kgLl inf, —inf, 0, -0 fil nan, JCIRKGEEN

TE
G [ WA, EWT o', ARZACA T SRR A 22 BB 5 . Jeg7 5 NaN
ek KRG,
R K g A, 2 2 T K B R R A A S T

FHF

T i TR 100 TR A (£ Tk, TR AR

Nonel XfF float KULXEMT 'g', AEZALET L0 SFRER, NUS 2 ER
2/DER—AL. BRI BORS B2 R B E DI 27 25 5 IO L.

X Fpecimal RULXM YT g B "6, BB T Y1) decimal | R 3L
context.capitals {H.

SRR st r () B PERC R HAAS A 7 B 2 R

EWN L]

A G str. format () HIEMARBIA KSR & #2108 L.

RIBFEHERZEAE N TS5 IHRW % /82002800, H@8n T {3 1« SREUt 5. filgn,, '%03.2£" ATRA
WOLE N "{:03.2F}",

BAR SR SR HHE AN I, 5AE AR 2R B i I

Fe AL E T S

>>> ! , , '.format('a', 'b', 'c")

'a, b, ¢’

>>> ! , , '.format ('a', 'b', 'c") # 3.1+ only

'a, b, ¢’

>>> ! , , '.format ('a', 'b', 'c")

'c, b, a'

>>> ! , , '.format (*'abc') # unpacking argument sequence
'e, b, a'

>>> ! '.format ('abra', 'cad') # arguments' indices can be repeated
'abracadabra'
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HATEVINSE

>>> 'Coordinates: {latitude}, {longitude}'.format (latitude='37.24N"', longitude='-
—115.81W")

'Coordinates: 37.24N, -115.81W'

>>> coord = {'latitude': '37.24N', 'longitude': '-115.81W'}

>>> 'Coordinates: {latitude}, {longitude}'.format (**coord)

'Coordinates: 37.24N, -115.81W'

VISR JE b

>>> c = 3-5]
>>> ('The complex number {0} is formed from the real part {0.real} '
'and the imaginary part {0.imag}.').format (c)
'The complex number (3-5j) is formed from the real part 3.0 and the imaginary part.
—=5.0."
>>> class Point:
def __init__ (self, x, vy):
self.x, self.y = x, y
def = str_ (self):
return 'Point ({self.x}, {self.y})'.format (self=self)

>>> str(Point (4, 2))
'Point (4, 2)'

Vil S A

>>> coord = (3, 5)
>>> '"X: {0[0]}; Y: {0[1]}".format (coord)
'X: 3; Y: 5

AL %5 Fl or:

>>> "repr () shows quotes: {/r}; str() doesn't: {!s}".format ('testl', 'test2')
"repr () shows quotes: 'testl'; str() doesn't: test2"

X5 SCARA S A 7 T

>>> ' /:<30}"' . format ('left aligned')
'left aligned !

>>> ' /:>30}" . format ('right aligned")
! right aligned'

>>> '"/[:730}"  format ('centered')

! centered '

>>> ' /[:A730) " format ('centered') # use '*' as a fill char
l***********centered***********l

Bt s+f, 5-f Fl S £ PARIEEIFE S

>>> "[:4f); {:+7}" . format (3.14, -3.14) # show it always
'+3.140000; -3.140000"

>>> "/ f}; {: £} . format(3.14, -3.14) # show a space for positive numbers

' 3.140000; —-3.140000"

>>> "(:-f); {:-f}" . format(3.14, -3.14) # show only the minus -- same as '{:f};
<—>{.'f}'

'3.140000; —-3.140000'"

B ox Tl S0 DA BB A [l 07 4 4 (L

>>> # format also supports binary numbers
>>> "int: {0:d}; hex: {0:x}; oct: {0:0}; bin: {0:b}".format (42)
'int: 42; hex: 2a; oct: 52; bin: 101010"

(T B4ksD)
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(e )

>>> # with 0x, 0o, or 0Ob as prefix:
>>> "int: {0:d}; hex: {0:#x}; oct: {0:#0}; bin: {0:#b}".format (42)
'int: 42; hex: 0Ox2a; oct: 0052; bin: 0b101010"

(CIREAC (VSR R R

>>> '/, )" format (1234567890)
'1,234,567,890"

FoRNASEC

>>> points = 19

>>> total = 22

>>> 'Correct answers: {:.2%}'.format (points/total)

'Correct answers: 86.36%"'

(o AR A R T e A s

>>> import datetime

>>> d = datetime.datetime (2010, 7, 4, 12, 15, 58)
>>> '"{:%Y-%m-5%d S$H:$M:%S}'.format (d)

'2010-07-04 12:15:58"

RES AN IR 7R Bil:

>>> for align, text in zip('<">', ['left', 'center', 'right']):
"{0:{fill}{align}l6}"'.format (text, fill=align, align=align)

'left<<<<!

'ANAANcenter AN

'>>>>>>>>>>>right!

>>>

>>> octets = [192, 168, 0, 1]

>>> "/ 02X} 02X 02X} {:02X}" . format (*octets)
'COAB0001"

>>> int (_, 16)

3232235521

>>>

>>> width = 5
>>> for num in range(5,12):
for base in 'dXob':
print ('{0:{width/}{base}}"'.format (num, base=base, width=width), end=' ")

print ()
5 5 5 101
6 6 6 110
7 7 7 111
8 8 10 1000
9 9 11 1001
10 A 12 1010
11 B 13 1011
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6.1.4 By 1

P FEAFERRAL T B PEP 292 FTH 3R 0 3 ) (8 1 A R B4 X o A4 R 10— A 2 2 SO [
Prik (18n), PATEMIASET, B & ARG R A Sh BEGEAS SCAS B % A U ) Python A LAl Py 8 7 4%
L TR E R . MR T R AF R A B ASEE 1180 [ EM — R, 52 fluflil8n £,
FNCFAFER ST S WO, B AR R0 -

o 55 NEENFTS; BN S,

* Sidentifier NFM HMFF, BEVLHE—14 K "identifier™ AUMLGTEE., FEERINEOLT,
"identifier" FR#HIMEE ASCH FHIATY (HU4E FRIZ) AR Fe, ARG, AR
R s ASCIL P 3k . 76 S FAFZ G — D IR R PRS2 5 0 AF I & 45 .

e ${identifier} &{F sidentifier, 5T 5 EIREABAIESNZE ST —ER 0 rbR
A ERFN RSN, Bl "${noun}ification™",

TEFAFER I AL B R s K585 K valueError,
string FEHBRAL TS ELX BN Template 35, Template 5 N E:

class string.Template (femplate)

M ISR SZ— NS R T TR

substitute (mapping={}, /, **kwds)
PATBANCE e, IR0 — A8 778 . mapping ST E T IISHTR , HoA B DL RIS Y
FiAFe CE AR AT DASR I — 4L R P S8, R R T RIS 5 64T 24 [ 45 tH mapping
H kwds I HAFAE RSN, WPA kwds Hi) 5 645 RIS

safe_substitute (mapping={}, /, **kwds)
R Fsubstitute (), NEZARIMBA L OLFFRAE mapping Fl kwds R F], K2
gl kKeyError SJ#, 1 I I 5 (L FF A B B RoR FE S5 R FAF R . 75—
Hsubstitute () W22 5 R ALMAE H AL 0L T 1 BUAY S FF ] S R [l s T A 2 5l

ZiValueErroro
W RN “a”, BBV TR & A HAL T3, (HE S22k [0 v H ) A AFER M
AEGI K= WH—IrHkREL, safe_substitute () WATRBIRATA B4, HH
B M 2 B DA% AR, BIINEL & 2 R 2 BRAT . A O B AESE 5 BN 2 A1 Python
PRIDFFIY (5 AL A5 4

Template [SEBIESRBE—A A Bl w1

template
RN N AL AF) template ZHIRALE NHIR G . —ORUL, IRANZBHNE, EHAREIEK

BT

PATR S — A n e fik PSR 4 7w 081 -

>>> from string import Template

>>> s = Template ('Swho likes Swhat')

>>> s.substitute (who="'tim', what='kung pao')
'tim likes kung pao'

>>> d = dict (who="tim")

>>> 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 Swhat'

PERY IR ARATLAIRE Template )12k B OERATIETE . 2 HafF, SO0 TN A R i A
IEMFEA AL H Y, AR LB HOX L2 i -
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o delimiter -- iX5& A RN S AF R IR 0 BRI AT R A . BOAEDN S RIS T ik
IR FRS, RS IR AE L BRI W EAF R re . escape () « BT RARASREFEREZ
Z AR B BEAT (BT 280 28 44 25 1) HR AR BN [R] B 40 BRA )

o idpattern -- X J& F R IR AW AL TGS 09 5 OLAF AR IR W) LGk =0 BRIAE N IE Rk =0 (2
a:[_a-z][_a-z0-91%) ., WUREAH T MEM I H braceidpattern “hj None N AR X 0 $FVE H T4
EHE S 0 AT

#5([E): T 2RIAMY flags °h re . IGNORECASE, #ixl [a—z] AJDAVLHCHELEE ASCII 45 . A IRAT]
TEX B TR a.

3.7 RS A braceidpattern ]I E M AESE 5 N ERAISNEHER T X7 A

* braceidpattern -- W JEVEIIT idpattern (B2 R AHIE S SV AL . BRIAE None I
#0138 3 idpattern (RIFEAETE S PN ERFIANERAE A A A0 o SR H @, OB ARV A 16
FES AR LSS5 10 5 A SOR R AR

3.7 BUHTMA.

o flags - FHAE % 13 F TR 3R 40 P 28 A4 E 00 2 08 00 . 0 0E ) 2Rk AR . BRI R re.
IGNORECASE, IR re.VERBOSE G & #iM NiERR, HILH & X0 idpattern W75 B4 41
IENFEER A E .

3.2 BUHTMA.

PER 5 —Fpakait, 4] DA B R P pattern KB TE MR ASRARIAEML, R (E 0
H— B G A4 AR R IE M kAR XS R BT T E 245 AN, PAR IER L i
AFRALIN -

* escaped -- X NLHVCHCESE LT, FEERIABH R $5.
* named -- XL G S 0 G OAFAFR BN 26 SRR i 43 B AT o
* braced - X/ NHVCECH A BTG50 G OIAF 240K BN 408 SR i s B Ar ecE e s 5 .

o invalid - EXAGIPCPEAT A HAD M R AFREN GEFN A IEAT) . FF B 24 e IR A5
Ko

6.1.5 Hlilhrh%

string.capwords (s, sep=None)
fstr.split () BSEIRD NI, @flstr.capitalize () FRIAE N RFGEA, €
Mstr.join () ¥ KRG EFE AT WRTTIERNE NS sep B W BN None, W%
%g‘;gg?ﬁ%ﬁ%ﬁﬁ%’l‘%ﬁi‘%ﬁ“#ﬂﬁ%ﬂlﬂi%E’J SHTRWREER, BN sep KGAHRIFI
B

6.2 re - [EMIFEA XM

PRCHS: Lib/re.py

ARG 75 Perl 1 5 JE{UR I 2L A VAL HRARE -

BEAFIRHE R FAFHR IR AT A Unicode “FAFER (str) , WATLAZE 8 P37 H (bytes). {HiZ, Unicode
TAHHRS 8 AP ERONREIR A AR, RARE — T B A ILE Unicode “FAFHR, L ZIRIA;
Kot MPATRBARIER, BT A AR R AL AT B T BRI R A AR 2 — B

IRk A AL O\ ) SRFTRFRIRIE B0 SRV BRI 7 AF AR 5 A BT TR IR 3L
X215 Python {4753 FHME AR ) 745 A H B0 A2k 5 Bilan, DLl — D SORHLT
HI{E, AP ATRELAE I \NAN T RIS, PO IEZRA AU \ N\, AR SR AE 1
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Python “FAF 53 I H SUA 7R \\ o T HAB SR, 7E Python #7445 53 5% T {1 HH 66 1 B9 e ARHEL
RAALM ISP, BAERF &7 AiDeprecationarning HRFERRKM N SyntaxError. 1
A7 RIS 15 M Rk s A RN e S AT IR R e

FR DRI Je N T I M Bk AR ] Python SR AT F0RIE; A o RIRIFATH I {E T
RAHTR AT TEFRA . P £ \n" FoRa '\ Al 'n' PIASAROSARR, 1 "\n" R R
WE DA T . HEUHE Python AR FHd F AT & BT XA IR 745 3 iR R

23 1 W A SRR SR S R bR R 3k, AR 2035 B fd X X RO — AR, AR
FeomiF—MNIENXTR, Rk T — LIS

hz%:

iiﬁ*ﬁﬂ% regex , $@ it T S HRIERE re BIBRARAH) APLEE 1, [d] i fe it 7 hi 2 BRI B 42 1Hi ) Unicode
.

6.2.1 IEMHEE ik

—MENFGAK (B RE) $85E 7452 VERCH AT B A 1 eR T DALEAR RS A R4 F R 1R R
ERYIENIZAACRL (B —MENFEA R PLRCR]— AR, X PR EE S SRR ) .

IEN ek nT DABEE ;. WR A F1 B #RIEMEA, B4 AB 2 IEMFEEN. @, WRFHFE p It
Bt A H H 23— 7458 g VLEE B, I3 4 pg W AVLHEE AB. [k A 83 B SR S #iete, A T B A7AE
A B mAEEI . IrPA, B AR DMRZE S W X LG AR i f B iiE Ui . TR
2 E N FRAHIS LI, 2% the Fried] book [Frie09] , B35 HAh i 4 2 1Y 1555

PATR R IE MR AR A T B0 . RN (5 EANER . 2% regex-howto,

TE Mk 5 URT DA 35 8l B FR R AT . ORI Tl A, bean A, rar, BT 10, AR R B
IEMERR. BATHICES H & AR ADFEEEEFAF, FrPA last PEECFAFE " last ', (FERX-—H
flER s, FATREA this special style R AFIRIENFRENX, WHEANWETS, LILERKFERFH
] 'in single quotes' , BHF|EIEK.)

AUCELE, W 1 B O, R TRRATAY . FRR TG AROR B REHE S L, AT AR I 55 i
) TE M Fak A AR

BEREBMIMF (. +, 2, {m, n}, ) NREEBERE . R TIEREEE » BI5F, MHAST I 81
T 2 L. BNV H—ANNEEERE, ATAERES. b, £ (2:a{6}) * IEEL 64 'a’
TR EEAEEIREL

FIRTAA
- OR) FEBROAEES, DCPCRR T HATIATE AT WPRIEE TIR8ED0TALL , BEXF IR IF A TAF AL
TAE o

A (FEAFFS) ICEC ARk, I BAEMuL 11 INE Bl el 7 e i B M .

$ VCPCEAFER B BCE R AT B R A TAF I BT — NP4, FEMULTILINE FXF W2 DERC A T4F 2 Hi )
VAR, foo PLfRfoo’ filfoobar’, {HIEN|ZEiAF foos HILH foo’ s A MRAIE, £ ' fool\nfoo2\n'
HE & foo. s, LA foo2’, (HFEMULTILINE #53 N A PAVLHCLE] fool”; FE ' foo\n' Hi#E $
SHRBIA (FH) VLt —ANEBRTRZ 8, —NMETFARIEARE.

KB B IE VTR 0 BT A, REZHILE F4AFH . ab* &K 'a', 'ab', B 'a' J§
HRFETEA "D

S B B ) IE VTR 1 BT S . ab+ SVUE 'a' SR 1 ANUA EEMEEA 'pr, BASIT
fi *a',

Ko} R A A T UG UEHD O 3 1 R EEAE . ab? &ULH 'a' B 'ab'.

*2,42,22 "5t R BIATER R R ARey s EATEFA SR T R T REZ I UL . A MR AN TR
AT A WERIEN <. *> HEHILE] '<a> b <c>', BRHSVUEENFAE, MAME '<a>'.
TEABAF 2 JEaIN 2 B ERER DA 3E 720 & X dfn: % T BT ILED ;. RE VAPt
DL, (HHIEMEL <. 2> BRI PURL ' <a> '

*

<+

J
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{m} XFHZ AR IE MR EVCEE m B DT m B SEOCRR . N, a{e} FFILE 6 4

rat, HEARER S 1.

{m, n} XFEWEIEFT m 2] n RULES, 76 m Fln ZEHURRZ . I, a{3,5) FFILE3F S 4 rar. &
W m EOARE TR 0, 20 n 45 E B ONICHRI. H a{4, yo FFILEE 'aaaab' B5F 1000 1
‘a' B A b, (HRREIEAL 'aaab' . SRR, 15 TCIESE RIS T 1% 2 WE S 2 B

{m,n}? Hi—AMEWFIETTAEE, R B/ DA i, XFF 'aaaaaa’, a{3,5} L
54 'a', Ma{3,5}? HILE 34 'a’.

\ FSCRRRTAF (SUVRURITHES '+, v 2, B ), B 2R —MRRIRIF S RRRT8I 2 G 2T

e

WERAREAT G R R AR (o raw' ) SRFBHEX, ZEA2C Python WA AL AL SUF51;
UL S 5 A Python B 70T 3R, SORMLAI A5 4 BE th BUAE 747 HE o A28t Python W] PATH
HXASFI, ISR R BT PR o XK SRR ARRRT , P AR RS, B fo Al LA %
B, W R AT .

[1 HFER TS B EGP:
o FAFRILAMMMANH, AN [amk] PEAD 'at, 'm', HE 'k,

o WIAFORTAFER, @il - B TEAF R, e [a-z] FFIEEALAT/NE ASCI ¥
£F, [0-5] [0-9] KFILECM 00 | 59 BIPINIELT, (0-9A-Fa—£] KFUCECALAT 7 db il Hfr .
MR - PEAT TR SC (LN [aN\-2) ) BEEEMMETEEAECERRE (W [-a] 8 [a-1), Bt

(/4 A |

HEREEEAF -
o WK FAEEAT, RETCHEIRS L. [ (+*%) 1 REAVTEGX LA SCEFRF ' (', '+,

'*',OI")'O

o FARFERM \w HF \S (WTE ) EEANI AR, B0 PAVCE A F45F HASCIT 5§
FLOCALE B,

o ANESATEE N B TR AT Al BORORBEFTILRC . ARG TR " TR RERS
W FAPRFSPICES, o (5] FFICECHTA TR, BRT 'S, (] FFILEITAE AT, BT
AN ERAESRGE L, MR 3L

o TEHEGWEILH PR "1, AWM, BaMEEZ RN BB, Zat ez
ELEEM. e, (O NI A 11O (4] #nT PACEHES .

* Unicode Technical Standard #18 HL iR E 5 A FE A BAE SR T BBFEAR RSN . 2R 2 2048 15
¥, AR THEEBIX AN, —ANFutureWarning Rratef 2 LAE LY raise, A5
PURJURME DL, SEEH ' [ G, BSOS IO FERTH -, tes, ' ~~" f ' AT
WAL FHERFEATH R AL X

3.7 MR WER— PR R B IR SER RS UMERIE, — DN Futurelarning & raise

| AIB, ARl B RMRERIEMZELN, €@ IENFEERX, VL A 80 B AT E W Fk A mT A
VR, BWRADMEAS (WFA) WNEH. S EREAERR, 1 SRR IE R ZE R
HMATICHL . M — RS R TTECR), XA IO, HEEE, —H A TERY), B
PEATUCHD, BRfEEREF A — AN WU DCHD . s iE, ' 1 BRSNS . IR T ' AT,
i\, EEINEESEFAER, ).

(...) (HE), KEESHEEENERS, IFFRRBEAGRIHASRE. ITREERE, AN
A PAGEREL, ] PATEZ G \numbe r # SUFF AT AR VCES, 2 ot AT Egl i i . BPCE 45
verEEE ) LN (E\) AR E T EA R (0, D .

(2+) RN RIRICE (—4 "2 EREE T O T ). 2 FHE A E T EER A
frafeiifk. My REFEIFAERNAS; (2P<name>. . .) ZME—KIBI5. PATEHRIS
FEIY o

(?ailmsux) ('a','i','L','m",'s', '"u', 'x' PP—DHEA) X PHGIEH— DB FRF; XLk
AP IE N AR E L T hnicre . A CLIEHEC ASCI Z£4%), re. I (ZWEK/INE), re. L (iF 5 #iH),
re. M (ZATHER), re. s (i dot LR AH4F), re. U (Unicode PTRL), and re. x (JUEKAER). (X4L
FRACAEAL S 79 2 HAR) A0 SRARACR X S bRt ) S e IE Mk s, XAt R A ., kT
fEre.compile () Witk flag ZH0. FRiC NZAERBNFAF R RN
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() IENFESHYAEHPIRAS . PEECAESE S W AT IE W Zks, (H BT DERCH) 140 8 R et
AT USSR B 2 2 SRR R s | ]

(?ailmsux—imsx:--) ('a','i','L','m','s', 'u', 'x' YO E LA, 2GR - fElS
WEREE "1, 'm', 'st, k! PR EAY) XEEERNFR U H b R B KR
Fricre. A (PEHL ASCID), re. I (ZWEK/NE), re. L (BT WK, re. M (Z47), re. s GRVCEAHTA
F4F), re. U (Unicode VL), and re. x (JUEMR) . (FRicfiRfE s n 2 )

'a', 'L' and "u' YENNEBARICRHEHERE, FIABITRRESS & E i, oiEmEE ' . 24fh
TR A BEE N, Bt TS AR PLECE . #E Unicode FEXH, (2a:...) V)
ek HUCHE ASCI,  (2u:...) )4l Unicode PERD (BRIN). 7E byte FEXH (?2L: .. .) YICHIES
W, (2a:...) P LICE ASCIT (ERIN) . XAt LB S A P ICES, 55 7N DU
R SZ

3.6 HUHTIIA.
3.7 WUESE: £55 rar, 'L M Tt AR DAAE— A

(?P<name>-) (MA4LE) LBMIEMA A, (52 VTH S 1B 4IE SRR 1t i ) name 3L .
HAE WA R Python A73R4F, I+ HAEMNHEH REEH— M IENFEBRE XL, HiEE X—K.
— S AR NS, R AR a4 k.
MAHE A ATE =R B R Seh 51 . WRFERJE (2P<quote>['"]) . *2 (?P=quote) (2
Ui, DEECEAS | Sa 3 XG | S4EE R 4 E) |

51 4lE"quote” A 3¢ EILWRIA
TEENH BN

* (?P=quote) (WI/R)
e \1

ALPRPERCRT 52 m

e m.group ('quote"')
e m.end ('quote"') (%)

i) re.sub () HKY repl ZH0T . \g<quote>

e \g<1>
. \j_

(?P=name) S5 —A A4 G: EICHCHTEARAS Y name [ fir43 414 DRG] Ef [FIRR A 7 ER
() R HUEH NP

) VCRD - BINE, BEIHEAHBREXWNE. XA lookahead assertion., WA, Isaac (2
=Asimov) Ll 'Isaac ' BATEGHE "Asimov' WIHE.,

(21-) PUEC - RGN . XA negative lookahead assertion (FiMLEL) » LENPE, Isaac (2!
Asimov) HAJGH & 'Asimov' WEA VLA 'Isaac ' .

(?<=-) PCECFAAFRYTIAE, EMEIETE - N E R 456 &. X WY:dfnpositive lookbehind
assertion (IE[JEHMIE ). (?<=abc)def &AE 'abedet' k3| —AILHL, FNEMSHEE 3
MR A R B E S VLA AW IEE AR E K1, BB abe 8 a | b & iF
B, B2 a* flla{3, 4} AAJPA. ¥ DA positive lookbehind assertions FFIGHFER,, 4l (?2<=abc) def
A RM a FFIRE R, MM d AERAE . R EEEMERE M ] search () BREL, M AEmatch ()
S

(?

>>> import re

>>> m = re.search (' (?<=abc)def', 'abcdef')
>>> m.group (0)

'def'

B TR — M AR 13
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>>> m = re.search(r' (?<=-)\w+', 'spam-egg')
>>> m.group (0)
leggV

3.5 RO s I KA AT R

(?<!V-) VCERMEIMIEZHIAR ... IFER. XY negative lookbehind assertion  (JGHLKTEEEE) . 2K
PUE S IETE , a5 ISR 2 2 KB . H negative lookbehind assertion FF- 45 A2 AT PAA
FAFER R IFURII AL E TR

(? (id/name) yes—-pattern|no-pattern) Il & 45 & §Y id o name 17 7E, B & 2% i VU fd
yes-pattern , NI no-pattern, no-pattern A%, A PARIZNS. Han, (<) 2
A\w+@\w+ (2 :\ . \w+) +) (2 (1)>1]$) 22— email 3L PCHE, JFVUAC '<userfhost.com>"' B
'user@host.com' , {HASPLR '<user@host.com' , HHALPLRH 'userfhost .com>",

B\ A AR ERR S AE A R A o SR8 A5 A 2 ASCIL 50 5 ASCIL “Fhf, HFAIE

NIRRT LSS — A 54F. e, \$ PERCTAF 's .

\number L7 REMAEG. BMESE2 NG, AEMN 1 FFHEHS. i (.+) \1 VUK "the
the' B '55 55", (HALXILHL 'thethe' (EEHAGEHMZEM) . X MFRTH G H T IR
HITH 99 NH G . QIR number W55 — 140002 O, BUE number j2 =4 )\SEHIEL, BERASWEEZE
—AA, MR\ E. £ LA FREEAN, AR R TR R AT -

\A& HPLELERF R iR .

\b JUMil a3 FAFE, (H R AE IR s 45 B AL B . — DB E SO — N a A F 4. |,
O\ SO \w FIN\W FAFZ 0], 5308 \w AR TG/ R, BRGLE v \bfoo\b"' L
fic 'foo', 'foo."', ' (foo) "', 'bar foo baz' {HAJLE 'foobar' B# 'foo3’,

ERIAE LT, Unicode RIS & 7E Unicode A£xH A, (2RI PAHASCTIT FRid Kk H k.
RLOCALE FRic B B MG, A2 24 /s & I B e 1y, \b FRiBEFERF, S
Python “FAFH UL .

\B VLR FAFER , (H RAELETRI T Lol E4s 2. B2 r'py\B' ILHL 'python', 'py3', 'py2",
fERTEHL "oy "', "py. ", B "py! . \B & \b WHEE, FrbA Unicode #3142 B Unicode
B, Fersl N RILH Y, B PARASCIT Rk tlE . WA T LoCALE Ak, WA A
24 B 5 DI

\d
%fT- Unicode (str) $£:X:  PCFC{TA] Unicode #1480 (Bt 7E Unicode F£45F H 5% [Nd] BT FA4F) o

XAFET [0-9] , FRZ HAMR B 58 WPRIKE TASCTT bnif, WiHILRS [0-9] .
T 8 fif (bytes) X :  VUELATA] w4, w2 [0-91,
\D PERATATIEASERIAC A A 74 B2 \d Bk, WSRIE TASCIT ARag, BiAST 170-9] .
\s

%t¥ Unicode (str) FEX:  PCRALAEfA Unicode 25 AT (36 [ \t\n\r\£\v] , MG REHMFRF,
EC AR [R5 5 HEROI N 24 58 B AN BRAT2548 ) o ASRASCT T B, Wi HPEED [ \t\n\r\£f\v]

T 8 fif (bytes) #£3X: VUit ASCH Y4 74T, w2 [ \t\n\r\f\v] .
\S PEREUTATIES AT e \s Bk, WREE TASCIT s, A4 T [~ \t\n\r\f\v] .
\w
%fT- Unicode (str) $£:X:  PCFC Unicode JiliE 74T, A& 1 AT DA BRI ) 46 )G 247, A
FERCERINRIZR . WARE T ASCIT Ak, WEHILEL [a-2zA-20-9_] .
T 8 fif (bytes) X :  VLL ASCIL FAFF BB A M RN R R, w2 (a-zA-20-9_] . 1SR
W T LOCALE BRic, #EVCHC Y HiiE S KIRA B 7 iR R R .
\W VLR EBRR ERF AT X5 \w IEMR. MR TAsCIT bR, X%+ ["a-2zA-20-9_1.
WA T LOCALE AR, DU PUEC 24 wif DIEk H BE AR B8 B AR T R B 7455
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\z2 HICHFEGS .
2 4y Python FARIE L A5 Wl 1F W b XA i 0 # % -

\a \b \f \n
\N \r \t \u
\U \v \x AR

(R \b BN THRR BB A, ERIETREANRRBRK, L (\b] )

"\u', \UT R AN B OF S TE Unicode B RTER B, 7E bytes B EATS SEET . RIIHY
ASCIL L SUPSIRBAER R, SBEUEE RAAL

NS AL SR — A RIEA. MRS G2 0, B8 A = AN, IR AR e\t
B S HAMRRE oL, AR AGIN . XTFAERSCR, Nkl URZ A = ARk

3.3 JEEAE: BN T \u' F1 T\U' B UFE.
3.6 RIS B '\ " Al ASCIL AR AR JNEE Lo 0E U 1% -

3.8 HUHAE: AT " \N{name} ' $63UFH]. STEFAFHFMMLT—HF, EH R T &4 Unicode F4F (41
0 " \N{EM DASH}"'"),

6.2.2 itk %
BHE SCT LA L, W, M—DBI5h. AL B0 i 5 1 R W B A0 ik oA (b7 —8
Frlk) o HERAREEMN, MRSERIEMREA G, ZIETEATHAR.
3.6 fCESE: AR EITE R RegexFlag BRYEHI, XNERenum. IntFlag 1.
re.compile (pattern, flags=0)
FRIEMFB AR iR — B0 Ak X 2 (IEWXESR), WA T USRS, @i ik R4y
Yimatch (), search () PARFHABDI I HiiA .
A FRIEAX AT W] DB 1 8 AR e AR EE . (HAT DL DA AR AR &, WA (27 OR #
ekt (1 BA4E4F)
5]l

prog = re.compile (pattern)
result = prog.match(string)

ST

result = re.match(pattern, string)

WER T L WM XA IE MR, i re. compile () MGRFAEEXNIENXFR A AL, W]
PALERE SR8

W it re. compile () HEIRIORER, MBURGINBBERTES, PTALBINENR S
T T G P

re.A

re.ASCII
ik \w, \W, \b, \B, \d, \D, \'s #l \'s HPCH ASCII, ffii//& Unicode, iX H X} Unicode FE:UHRL, £
1% byte #ECZ 0 . M AT RITEIEE P NBRRE (2a)

EE, A TREFRERA . re. UARCHKALAE (GEA MR X re. UNICODE FHRATEN (2u) ),
{H 2k 867E Python 3 IR, PIABUAFAFH 42 Unicode T (I H. Unicode FTELA L7/ byte
HED.

re .DEBUG
SRR debug (58, WA NIEFRIC.
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re.I

re .IGNORECASE
AT MR NE VUL Fiba A [A-2] WA VLE/ NS F4F. Unicode PEFE (Hbin U PEFE 4) [FEA
M, BAFRE T re. ASCTT FRic k25 - ASCIL PLT. 4 HiiE & R AL U X MR, Bk E
T re.LOCALE FRid. iIXMHHY T NEARIC (21) ©

R, HiE T IGNORECASE FRit, % Unicode #£3X [a-z] { [A-2] MZEERT, BRSILHL 52
A~ ASCH FAFHI 4 MAAMAAE ASCH 4% T (U+0130, £ T KRS T AN A L), v (U+0131, $if
TU/NBGEA S, T (U+O17F, 51T /N5 s) and 'K (U+212A, HI/RSCAFS). iR ASCIT dRid,
WIS 7 firA” 22 .

re.L

re .LOCALE
Y B DI E \w, \W, \b, \B FIR/NEHUEILAL . X AR HAEXT byte FEUA L. X MRid
AWEFEME, FOE S RIEHLHRATTEE, B R KR —A" 2B, 1 HHEXT 8 A3 E 3K
Unicode VLALTE Python 3 BLERIAJSH, A DMEFEAFIE T o XM AR (2L) .

3.6 Wi S#: re. LOCALE HEEMT byte FExX, T HABER re. AscTT —EH].

3.7 WUOES#: WE T re. LOCALE FRic i) 413 15 WG SR BEAE S i RO TR 5 DX . 1 5 XIS
B E DU R B A 5 i L5 8

re.M

re .MULTILINE
WEG, BT BRI, 81T (BRI ERNAES ) s
FF s TLRCFAFER R, BTSSR (BATAFRTEAR S ) . BRAEOL T, ~ PERCERFeR =k,
'S LA . R NERERIC (2m) .

re.S

re.DOTALL
ik RRR AT IR EE A AT, AR TR WA X AL, . BEUCHD R T AT A HAh
ERFRF R NEARIE (2s) .

re.X

re .VERBOSE
EASFMC VARG 5 5T BT B B AU IE W3Rk K. i o BORITR Iy ERE . S BP9 2 20,
BRAE— AR A Y P ECE B RRHLE S, BUEETE *2, (20 or (2P<> SFHZ N H—FTH
A # AEFRFERGE SUT, WA EZJFHIA T2 R,

SR T TR DR 3 CA A L DT S — - 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%) o

re.search (pattern, string, flags=0)
FAREA T4 B RBICEAER S — D OE, FFRE— MR T fe s 2. ARA TERE, #iik
[l—A~ None ; VERIX AR EN—PNFK L2 AR .

re.match (pattern, string, flags=0)
MR string FHIGHY O B0E ZAFAFICHE] T IE R AR, iR [l — AR D fext 2o AR
AUEAS, kW None ; VEREREBREZILARARM .

HERERMULTILINE 247850, re.match () R VCE PAF R ITIA AL B, 1A VEEC AT TR .
WRARAEE L string AT, il search () KM (WA BFsearch() vs. match() )

re . fullmatch (pattern, string, flags=0)
WEFEAS string VUL S E W FRIEARER, Wik B — R T fext % o BEER [ —A> None 5 ¥F
BRI ERK TR AT .

3.4 UGBTI
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re.split (pattern, string, maxsplit=0, flags=0)
N pattern 53T string . QURAE pattern "PHIREITE S, IR FTA H R SCF M ETESIR . W
R maxsplit A%, 2 IAT maxsplit Yoy B, TR B PR RRR R 25 21 s — oK.

>>> re.split (r'\W+', 'Words, words, words.')
['Words', 'words', 'words', '']

>>> re.split(r' (\W+)', 'Words, words, words.')
['"Words', ', ', 'words', ', ', 'words', '.', '']

>>> re.split (r'\W+', 'Words, words, words.',6 1)
['"Words', 'words, words.']

>>> re.split('[a-f]+', '0a3B9', flags=re.IGNORECASE)
[ro', '3', '9']

RIS FRAT AR, F BRI PR RIT G, IBAGR LU DS PRI . W T4
FethE—+E

>>> re.split(r' (\W+)', '...words, words...")
rty, ..., 'words', ', ', 'words', '...', '']

DORERTE 73 PR 4R 2 Hh BRSSP AR A (07 2
R A VERCAAE S BT — 2 VERCA AR GBI A A 70 45 3

>>> re.split(r'\b', 'Words, words, words.')
(v, 'words', ', ', 'words', ', ', 'words', '.']

>>> re.split(r'\W*', '...words...")

['l, IV’ VWI’ 'O" 'r', ld‘, lsl, IV’ ||:|

>>> re.split(r' (\W*)', '...words...")

[", l'..V, |', Vl, IWI, ", IO’, |', ’r', ’l, 'd', 'l, ISI, '---'[ IV, IV’ VIJ

3.1 RO BN T AR S
3.7 R N T A AR A

re.findall (pattern, string, flags=0)
X} string 1R [l —ARNEHE I partern WUCELS 3R, string MZE B A #EATHIH,  DCECHEHR 2] 907 3% 0] o
WIRFEX BAEE B 2, kBl E5)%: e Dedms R (WA BB
HEWTE) . S ESESELSRE.

3.7 A AR DB EAE vl DAYE R — D2 i e Bl T .

re.finditer (pattern, string, flags=0)
pattern 7€ string AR AEELICHE, R BEH—A kR Efieraor SRAFT BEext % o sring N4 B
4, VLRCHEUTHES . S TR A S eSS R

3.7 A ARas DB EAE nl DAE R — D2 i S B T .

re. sub (pattern, repl, string, count=0, flags=0)
IR [ repl B ARAE string B /e i AR E & L) pattern TTARTS ) FAFR . ANRAEEA K,
DA T e 28 Wi (] string. repl W] AR FAFERBCOREG WA, DL AR fo] SURMT 3 U751 #5
PR WYL, \n DBEHCH—MIITRT, \r 2P D EIERF, RIEHE. RAEY
ASCIT 455 T AN R BEAEAR R, 2PCAERT KA . HABK NS SUFHI BN \ & 2 0RFF R
Feo mJE5I A E \6 2 MRS 6 HATVTELE| A4 ok B i . fian:

>>> re.sub(r'def\s+([a—zA-Z_][a-zA-Z_0-9]1*)\s*\ (\s*\):"',
r'static PyObject*\npy_\1 (void) \n{"',

. 'def myfunc():")

'static PyObject*\npy_myfunc (void) \n{'

W repl &2 —ANEREL, IE SR AEELZ N pattern FITEDTHH . XA KB AER — A R iext %
SR, R Bl AR AT . B
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>>> def dashrepl (matchobj) :

if matchobj.group(0) ==
. else: return '-'
>>> re.sub('-{1,2}', dashrepl,
'pro—-—gram files'
>>> re.sub(r'\sAND\s', ' & ',
'Baked Beans & Spam'

'Baked Beans And Spam',

: return ' '

'pro————-gram—-files"')

flags=re.IGNORECASE)

R AR — PR s — M X 2

N ESHL count JE BB I RN IKEL count IMATUR ARV WRAE WX NS HEN 0, Frf

A VCRCER & Bl . e s @Eﬂfﬂ”‘?ﬁﬂ#’l\ SVCEEAAH GBI A 2

v_v, 'abxd') i}ilﬁ] '—a-b——d-"

B, BTPA sub ('x* ',

TEF AU repl ZHHL, ﬁﬂtﬁi@é@i’éﬁ(?ﬁﬂﬁ S, \g<name> & HMA 4G nane, (£

(?P<name>--)

W \g<2>0, \20 sEapifRE N 20, MAE
pattern Vi —EAHHFTT T -

3.1 USRS BN T AR IC S 8.
3.5 i A%

AN ERCA AL SO 2 AT

EETE L) \g<number> &l HEUF4L; \g<2> it \2, HE J&ﬁaT_XT ,

A2 JEHREE— 74T 10 S5 \g<0> 48

3.6 WRHTAE: pattern HUIAIEL X (1 '\ " Fi—A ASCILSEAFALI) WOl B
3.7 WU repl FRIAIEE X (Fl '\ A ASCIUSAFALR) B bR .

3.7 s A AP A S VL RCAH AR I &

re . subn (pattern, repl, string, count=0, flags=0)

1 RS sub () #HF, {H2RE—ITH (
3.1 s A BN T AR I S8

3.5 JiUEE A N UCEC AL AR S T

re.escape (pattern)

PR

SR =3V | OF

5% X pattern PIFFIRTAT o ANFARAE AT 27T BB AL 3 1R W B KT FAF I SCARFAF R AT IL L, B
BRI,

>>> print (re.escape('http://www.python.org'))

http://www\.python\.org

>>> legal_chars = string.ascii_lowercase + string.digits + "!#$%&"*+—."_"[~:"
>>> print ('[ ]+' % re.escape(legal_chars))
[abcdefghijklmnopgrstuvwxyz0123456789 ! \#\S$2\& "\ *\+\=\.\"_ "\ [\~:1+

>>> operators — [|+v, l7¥, l*l, VRok 1]

>>> print ('|'.Jjoin (map (re.escape, sorted(operators, reverse=True))))
JIN= TN NENF P *

EANRECRREREH T sub () Flsubn () BTSSR 29 3. Bilhn:

>>> 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

33 MRt R L

3.7 R A TR IE W Rk BRIk & T A e Lo BRI, v, e, e, mrn,
l/l’ v v’ v; l, |<v’ V_l, v>v’ @ ‘*u nsn ){%Z{ﬁé%ﬁ%ﬂc

re.purge ()

TR RR IR ) 2277«
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exception re.error (msg, pattern=None, pos=None)
raise —AMHlFh. YL BB REH TR B DA REMNZFE SR EE (e, 28— AT
FERITE S ) B Hoth A e g i3 Bl PRSI P-4 o ISR PP R AN SRR IR, AN S A 1R
Mo BRI SCHIA AR B i -
msg
A& AR B o
pattern
IENERR A R .
pos
RN pattern (AL BRG] (W DA None ).
lineno
XA pos (] PAJ& None) B9fT4%5 .
colno

XTI pos (R PAJE None) B35,
3.5 WA B T AN JE

6.2.3 [EMIFEERRG (EWIRFS)
G R S TE U 22 20 4 S DA R 5 AL -

Pattern.search (string[,pos[, endpos] ])
FAHHEA string FIREB— D VCECRIALE, HFaRBl—ASFHRZ A I Bext %o QAR TTEL, ik [F] None
s R EMEKEILELEA R .
RS ZASH pos 4 T FAFR R IF IR RO E RG] BIAR 0, EATREEN T A Y]
s 0 BT R AT R EOE RIS, PR TR SR SR — AT, (HARS ICELER S e s
SR VA=

[ B H endpos FRE T FAF R RIEEH BB EFIHEKIEE endpos ., FITLAHR M pos F|
endpos — 1 WFFFEMEILEL. 12K endpos /T pos, SAASEVLEL =4 ok, W% e 2 —A>
PIFIGIIENIRT 4, rx.search(string, 0, 50) %M T rx.search(string[:50], 0),

>>> pattern = re.compile("d")

>>> pattern.search ("dog") # Match at index 0

<re.Match object; span=(0, 1), match='d'>

>>> pattern.search ("dog", 1) # No match; search doesn't include the "d"

Pattern.match (string[, pos[, endpos] ])
WA string W) e 43 B RER AR ENX A IE WAL R AE BNERS, stk [0 —ASHH R A I8 B rt %o AISRA
Ui, WUkl None ; WERESTREILEZEARFM.

AL SHL pos Fl endpos Hsearch () £ A .

>>> 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'>

ARARAE E SLVCHRAE string WRINLE, i search () KA (HSFsearch() vs. match()) .

Pattern.fullmatch (string[, pos[, endpos] ] )
UIRAEA string VERCIX AN IEWZEIAS, Wil [l —AMAHRZRg mmexd 2. IR ] None ;5 JEREIRE
KIEPCHLEA .

WL SHL pos Fl endpos Hsearch () £ A .
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>>> 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 BUHTMA.

Pattern.split (string, maxsplit=0)
G Tsplit () RKEL M T EERIRE.
Pattern.findall(sWMgL;nmLendmn]])

BB rindall (), WHH T omFEIER, (HHRT AT %S4 pos Fl endpos , FRHIE R,
Wit search (),

Pattern.finditer(sﬂMgL;quendmn]])
RPIKE £initer O, MM T HiRERE, (HB R AR S EL pos T endpos , BRI ZRTEH
W search (),

Pattern. sub (repl, string, count=0)

ST sub () BEL BT HFEE AR

Pattern.subn (repl, string, count=0)

ST subn () B, ST HIFEEIIR.

Pattern.flags

IE N PCEEARIE o X A2 0] MG 4 compile () IS AT (2-) NEARIE, lPEARIC LI UNICODE

LSS

Pattern.groups

HHAREN AL A AL R
Pattern.groupindex

Wt (2p<id>) E XMAFTSHAMETFHAEN T, WA, BT an.
Pattern.pattern

G X R IR AP R

3.7 W SE: Psiicopy . copy () Flcopy . deepcopy () BRERIISCRF . S fa A IENMIZA AR G0N 2
JEFPERY .

6.2.4 PLfitXt%

VEECRXT SR B — MR True. WEREAHVCEEmatch () Msearch () ik None A PAYRAT PAfA]
A L £ AR B2 TS DU AL

match = re.search(pattern, string)
if match:
process (match)

VERECXT G SCRFAT v A 4tk -
Match.expand (template)

Xt template $EAT SURALER SCEH I Hak ], 5t sub () J7ikmh—E. e SCANTR) \n YU A Y
T, BFEIH (L \2) e E A G (\g<1>, \g<name>) B MMV HEHI HNEA

3.5 JiHE S VLRI G- 2 E AR

Match.group([gnmpL.“])
R A 2R AL AR R — SR SRR TR, MRAE AR 4R
Mool (ASE YA, WA SE A1 EAE 0 CREASTLECE ORI ) . dn2k
—MHNZHUE R 0, AHN AR FEERH A TER AR AR e R —EH] [1.99], 95502t
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BAGRESAFAER. MR AR, SHR TR XL, A Indexirror 47
B raise. WIS ALOATERERIO M5, FFRITIIZK, Wkl — A TR

>>> 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(l, 2) # Multiple arguments give us a tuple.
('Isaac', 'Newton')

WERIENFAAXE T (?P<name>-) iHH, groupN ZEGRB W RER T A AL T WR—A
?f?%ﬁ%ﬁfﬁ’ﬁﬁj;ﬁmxjgéﬂﬁ\g ﬂ/\IndeXError Wt raise.

— AR IR 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 AR A R G H 5

>>> m.group (1)
'Malcolm'
>>> m.group (2)
'Reynolds"’

LUE Seghed VUMD R2IE 20 WS Y59 S UM

>>> m = re.match(r" (..)+", "alb2c3") # Matches 3 times.
>>> m.group (1) # Returns only the last match.
lC3'

Match.__getitem__ (g)
EEMTF m.group (g) « X AFEFFERIG]H—-ULHE

>>> m = re.match (r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m[0] # The entire match

'Isaac Newton'

>>> m[1] # The first parenthesized subgroup.

'Isaac'

>>> m[2] # The second parenthesized subgroup.
'Newton'

3.6 BUBT A

Match .groups (default=None)
R —ANTCH, WE AR A, ERETRIM | BMEE 2 NAHE . default S TAS
SULECAE L, BRIAH None.

Fan

>>> m = re.match (r" (\d+)\. (\d+)", "24.1632")
>>> m.groups ()
('24', '1632")

WERIEATVE IR T, IR MARSS SR Y . XA GEIASR]E 4 None
, BRAIRRE T default 254
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>>> 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'.
(*24', '0")

Match.groupdict (default=None)
WA, AE TR 48 Tl key iiR44 . default ZHN T AS SN A BRIA
A None, {4

>>> m = re.match (r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.groupdict ()
{'first_name': 'Malcolm', 'last_name': 'Reynolds'}

Match.start ( [group] )

Match.end ( [group] )
iR 0] group VERCEN ) ER I UG FISE AR S group BRINH O (FERUZBEATTRCH THR) o A2 group
FEAE, (HARFEDCEE, #RE -1 o X TF—AUCES m, fM—PMRS 54 g, He N T
m.group (g)) F=AE R VLHD 2

’m.string[m.start(g):m.end(g)]

R m.start (group) F2% T m.end (group) , W group VLfit—AN2S FERFER GG LN, 7€
m = re.search('b(c?)', 'cba') ZJ5, m.start (0) H 1,m.end(0) N 2, m.start (1)
Flm.end (1) HiE 2, m.start (2) raise —{>IndexError fil4h.

XA T2 M email Hihk FFL G remove_this

>>> email = "tony@tiremove_thisger.net"
>>> m = re.search("remove_this", email)
>>> email[:m.start ()] + email[m.end() :]

'tony@tiger.net'

Match.span ( [group] )
STF—/NUEEE m o, Rl —PTJC4 (m.start (group), m.end(group)) . WEUIE group %
FAESATEE, JER (-1, -1) . group BRIAH 0, sitE%EAMITRL.

Match.pos
pos H, SfEih#search () Bimatch () WIHYE a EN T 2 o XA IENG | I G #4818
R IR RGME .

Match.endpos
endpos [P){H, xfE#4search () Bmatch () W a N o XA IE 5 845 FAE A7
BRI RS .

Match.lastindex
WA B — N VCEL R R S MH , 5k None WA VCECF=AE G . HLal, X745 rab?,
#iE (a)b, ((a) (b)), Fl ((ab)) Rf53F] lastindex == 1, |fii (a) (b) &f%%| lastindex

o

Match.lastgroup

e —MNIEE R 4 4147, B None MIRBAT AL BLAYIE .

Match.re

AR ] P A AN BN E N 2 2, AR IR R mat ch () Bisearch () JIIE AR

Match.string
f&ihF|match () B search () WFIFH.

3.7 JRESE: TSN T X copy . copy () Mlcopy . deepcopy () IR, VEECXSRBCEVER R IR
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6.2.5 EMEA BT
AR T
FEBCANGIT-HL, FoAT VA DA Sl B R 50k B 6 7 DS i % 2

def displaymatch (match) :
if match is None:
return None
return '<Match: , groups=¢r>"' % (match.group(), match.groups())

BARES — AR T, — PR TN AT, BTN K, 2”52 A, kK,
”q” Q, ”j” J, ”t” ﬁ‘j ]O, ”299 %U’sgw %%ZT_\‘ 2 %U 90

HEGEN TR ROAR, FATTLASE DA T 9%

>>> valid = re.compile(r""[a2-9tjgk] S

>>> displaymatch (valid.match ("akt5q")) # Valid.
"<Match: 'akt5qg', groups=()>"

>>> displaymatch (valid.match ("aktbe")) # Invalid.
>>> displaymatch(valid.match ("akt")) # Invalid.
>>> displaymatch (valid.match ("727ak")) # Valid.
"<Match: '727ak', groups=()>"

Ja—FH, "727ak" , WET XY, SEEPEKFERBER . SRR T, Mz
EVEEILEE IR

>>> pailr = 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 T i AT AR, T AT AR IR T 2R PERCR G2 g roup () J5iA:

>>> pair = re.compile (r".*(.).*\1")
>>> pair.match("717ak") .group (1)
l7|

# 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(l)
'al

54, scanf()

Python H il %A — 42K ¢ %L scant () AR . IENRBF:ER L scanf () X FFFHEHERK
— HATRE 2 . P FEASIRAL T scant () A aURFRE N F65 B0 W i B«
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scanf () ¥4 | IENFEIREG

%C
%$5¢c {

(\d+ (\.\d*) 2|\ .\d+) ([eE] [-+]?2\d+) 2
(0[xX] [\dA-Fa-f]+|0[0-7]*|\d+)
[

X [-+12(0[xX])?2[\dA-Fa-f]+

o\
X
o

MR AP SR BT AT

’/usr/sbin/sendmail - 0 errors, 4 warnings

YR PAEH scanf () #a1k

%$s — %d errors, %d warnings

U IE kR

’(\S+) - (\d+) errors, (\d+) warnings

search() vs. match()

Python $24t TR AR HAE: EHTre.match () MEFRFRIFK, BiFre.search () KEFLFHRN
fEENIE (BRIA Perl HAYFTH) .

Bl
>>> re.match("c", "abcdef™) # No match
>>> re.search("c", "abcdef™) # Match

<re.Match object; span=(2, 3), match='c'>

fEsearch () W, FLAHL "~ AR ITAR A BRI P BCE] 740 AR 14

>>> re.match("c", "abcdef™) # No match
>>> re.search(""c", "abcdef") # No match
>>> re.search(""a", "abcdef") # Match

<re.Match object; span=(0, 1), match='a'>

HREMULTILINE 2478 P i $imat ch () RICEFAFR LG, (B search () FIDA "~ FFURIIE
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'>
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HfE—A i A

split () FPRFep SRR BRI X AT X TR SO B 21 B i HL78 2 A8 B i) et
giy, EARA MR, AR E TR .

B, XEUERA . BEFORA AR, KRB ZEG SRR I

>>> 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"""

FHMABEZ AT IT . BHERA R FAF R 5%, B IEEITEA R

>>> 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']

L, RN FREDE -l AT IR, RIS HEAHIE A SR AT split () BT
maxsplit B2, FONHhE 6 E&A PIRAEN 2 BB A% 4T

>>> [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']]

22 BEAKICRE S E 5, HILEAHBAESI R R . QR maxsplit IWEHN 4, FATEAT A
b AR 5 )5

>>> [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']]

S

sub () BHFRERR I IR — S0 XA IR TR sub () REEPISCY, sFFEL LA
NFRFRILLE, 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+) (\w)", repl, text)
'Pofsroser Aodlambelk, plasee reoprt yuor asnebces potlmrpy.'
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AR AT i)

findall () VCECRESS BT A I, AMUEHsearch () HRYE—ITHE. Hean, R MMEE R EE
B FR A A, AT RES A N ¥ findall ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> re.findall (r"\w+ly", text)
['carefully', 'quickly']

A AR AT R il ] B JE A7 ¥

WERFFHEICRAE AR ELEE, finditer () WIDLGEFIER, B4R T I dext 2 MR EIE, AR T
o kS BT BT, R AMEE A BRI A R BRI AL, W LMEI T A 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

PG b il

JEIRTFATARICYE (r"text ") SRAIFIEMIZFRIAAIER . BN, RASEN R RRAL (" \ ) L ATHT 2 — 1
FCRFLRAE o Hean, NPT AR A ?Jt%%é*ﬁlﬂﬁ

>>> re.match (r"\wW(.)\1\w", "™ £f£f ™)

<re.Match object; span=(0, 4), match=' ff '>
>>> re.match ("\\W (.)\\I\\w", " ££ ™)
<re.Match object; span=(0, 4), match=' ff '>

L T PUHL NP AT, EAATEE R s . TR, BUR o\, AR
BUR M\, kR R

>>> re.match (r"\\", r"\\")
<re.Match object; span=(0, 1), match='\\'>
>>> re.match ("\\\\", r"\\")
<re.Match object; span=(0, 1), match="\\"'>

A

— A VA SR EGRE T AT AR, R R R E IR SRR S —

XCEB%EEEED"J%% BHAFEER . X FAZBILFFX LA G FH R — AT, H HARPRITHC R 5K
E2)

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 = [

(Faksn)
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R E—F)
('"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 = '"|'.joln (' (?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 gquantity THEN
total := total + price * quantity;
tax := price * 0.05;
ENDIF;

for token in tokenize (statements):
print (token)

RS A AR i

Token (type="IF', value='IF', line=2, column=4)
Token (type="'1ID', value='quantity', line=2, column=7)
Token (type='THEN', value='THEN', line=2, column=16)
Token (type="'ID', value='total', line=3, column=38)

]

(

(

(

(
Token (type="ASSIGN', wvalue=':=', line=3, column=14)
Token (type="ID', value='total', line=3, column=17)
Token (type='0OP', value='+', line=3, column=23)
Token (type="'ID', value='price', line=3, column=25)
Token (type='0OP', value='*', line=3, column=31)
Token (type="'ID', value='quantity', line=3, column=33)
Token (type="'END', value=';', line=3, column=41)
Token (type="ID'"', value='tax', line=4, column=8)
Token (type="ASSIGN', wvalue=':=', line=4, column=12)
Token (type="'ID', value='price', line=4, column=15)
Token (type="'0OP', value='*', line=4, column=21)
Token (type="'NUMBER', wvalue=0.05, line=4, column=23)
Token (type="END', value=';', line=4, column=27)
Token (type="ENDIF', value='ENDIF', line=5, column=4)
Token (type="END', value=';', line=5, column=9)
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6.3 difflib --- P E M) T ]

PR Lib/difflib.py

BB B T OB P B SRR . BN, T T HCBOSC T, FHF ]2 2 s U AN ] SO 22 5
HE, B HTML HLERSCA R GE— 11 diff Bl A o U H SRASCHE, il S £1 1ecmp B

class difflib.SequenceMatcher
Rog—RIEWAE, AT BRI P I, REFPICR Nhashable 35 . HEA LS
Ty Ratcliff 1 Obershelp T 1980 4F AR A I LA “RgaUERDLRC” #9455 5K 4 FR 44 RO SA
I B AL HREER R B E “Blk” STRMERELITE T8 Bl ‘bR JoR
et HAER A B OE, Bl A s aF. (AR TR 20 Ratcliff F1 Obershelp 55
VAP ) SRS TRVRE A SRR Y ) T PC R S 26 179 B XN BB AR dw /N
IS, HESCRE A ANTER “IERR” AIPCHE.

FEIRF: FE A Ratcliff-Obershelp 5334 75 fi U8 1% &0 K 2y 3777 Wk (8] 1 AE — fe 0 00 1 2 ~F J7 I 1]
SequenceMatcher LEHING OL T N ~FJ5 i 8] i 76 — A 00 K i 47 0 52 2 )5 81 b oAy 22 D Tl
JCERX — N RIS 5 e AT DL WA et a] o

AN K N5 sequenceMat cher SCRHIAE KA TR R H A RHRHE 7 5B . X
P R T B G RA HE P4 ot BB AR — T (FE2E— T2 J5 ) (B IR AGE
WP EER 1% F BP9 EE 20 200 W0, ZIARich <3017 H A 7 91 DL i
W XFhE &G E R DGR R R B sequenceMat cher B autojunk BEI% N False k%
M,

3.2 WUETIMA: autojunk 2.

class difflib.Differ
XA AE T2 L b SCARAT AL P 51, 5 2wl N ) 52 1) 22 S k3 5 5 . Diiffer 45 —{ff
il SequenceMatcher F5EMATIFHNN LR DA KA, (B2EVEEE) 77 NEFAF 751 1 ik

Differ SRR —ATHI AT RHUHTT K :

MCOFREUH | &
- Ao L Bl

'+ TAFY 2 sy
t ATAEP 51 A ]
B TAFET R A TS

PR2” 3T 3 AT 2R I 5 | 24T AN AAEAE THE— S AT 22 5. A0SR 7 516085 i 245 X
TR e NIEI A K
class difflib.HtmlDiff

XA T A1 HTML A% (S &R 52 8 HTML SCHF) AT HEMLEAT /n SCR LR, AT
A SATAMNY S EBCR 2 s o RS AT ABE T 58 4 sl bR SO A

AR

__init__ (tabsize=8, wrapcolumn=None, linejunk=None, charjunk=IS_CHARACTER_JUNK)
WIlhtbHem1D: £ (RS

tabsize &— AL XAET-SE, FEEHIROMMEE, BRIAEN 8.
wrapcolumn J&— AW X FSE, BT CR BT WA TR E, BRIAMEN None
FRAH AT
linejunk F charjunk ¥J 521k KT ZH, & Andiff () WiHtm1D: ££ R4 NH-HERE R
B HTML 25%). E&ndiff () S T RS EERIME XU .

RHR AT 7
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make_file (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5, *, charset="utf-8’)
FLEE fromlines Fl tolines (SEAF RN FR) IR Bl — A F4FH, Fon— 528 HTML S0, Hri
FEATZE NG, AT ST AN E SR B
fromdesc Fl todesc 3532 ] 3% AT SHL, 158 R H PR SCAFMTIAREFAF R (BRA A= B

=2

FIFE) .

context | numlines 332 " % KEEFSH . 24 HEE/R T SCEFIHRR context B84 True, &
NERINE False NE/RTEE A, numlines BRINN 5. 24 context >Ny True W} numlines Y45 ]
il Ge B R 28 S ) B R SCATE . 24 context Sh False W numlines X545 676 i H "next” i
FERER 28 R 22 7 Z BT PT R AT (B B2 330 next” BEEHRE N — o R
ZE SR HCAE N Y2 T, AT HT S R 30 .

ffilL]:  fromdesc il todesc S22 44 AL S HTML Jeffish, 24 HSOA AT 5 R YR B AR 1Y 3%
T YIS

3.5 WA B SN T charset XA 24, HTML SURR BN FAFHEM ' 1S0-8859-1" HHH
'ut£-8',

make_table (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5)
FLBE fromlines A1l tolines (AT H51I2%) IR A24F Y, Fom— M & A2 519 58 HTML
F&, ATRI ST E MRS R

WIS S make_file () JrikpIMANR .
Tools/scripts/diff.py XN TR, HAPEE—MRGHEH ARG,

difflib.context_diff (a, b, fromfile=" tofile=", fromfiledate="", tofiledate=", n=3, lineterm="\n")
P a F1 b (FAFHRFIZR) s k] R S0 A RS S A5 B (— D AR B AT R generator) .
JriE B CE R BN A B T RIS B ST R ETER . WM RN A Z R/ R
WFE. BT ST n i, BRACH =AT.
BUER N, ZRERAT (DL **x or ——— FRIR) Bl REBATA ORI . XA I ab 2
Mio.IOBase.readlines () BN AKBR]EH T io. I0Base.writelines () WZERE
K, PR AR R A AR A TAT o
RETLEA A MR REAF lineterm S5 ™ | SCRER 25— RAFIATA
BN R A DR SO FME B TR AR Sk o X BEAE R 4 B A mT DA
7 fromfile, tofile, fromfiledate Fl tofiledate 48 i « A& TH)H 7 DA 1SO 8601 #%=FRn . WA+
SE, XA A

>>> sl
>>> 52

['bacon\n', 'eggs\n', 'ham\n', 'guido\n']

['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

Kk ok ok ok k ok ok ok ok ok ok ok ok ok

* %k 1,4 * x kK
! bacon
! eggs
! ham
guido
—_—— 1,4 —_————
! python
! eggy
! hamster

guido

TSR difflib o A AT FRBCETEAIR RG] .
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difflib.get_close_matches (word, possibilities, n=3, cutoff=0.6)

W ATl PERCH Y AR . word Sy— 48 H RIS TS GRS I FAFER) |
possibilities Jj— At I T ILAL word YFFSIRISII S GlH N FARHSIER) .

S EL 0 GRINH 3) $7E B Z IR M Z DAL UPLES; n 0T o.

FIESHL cutoff (BRINA 0. 6) 22—~ [0, 1] JEH NHYIFE RiEL. 5 word AR RISEZIE R ik
UNIRERE ol

PEEPCRC T (AHL n A>) BRSO ASI B R ], A LR HER , SRR (Bh i HEAE R
T -

>>> 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)

FLig a Ml b (FAFER 515 iR D1 £ fer LA MRS S (— A= LB B AT generator).

AJ 3k KA TE S linejunk 1 charjunk Y5733 % REL (84 None):

linejunk: W EREUIEZ AN TR S B0, QR HON B 4 50 R ol EE, 75 R R E . ZRIAK
None. IWANEAH —AMEHZHRIKEEL 1S _LINE_JUNK (), ‘B4t iefises ol WEAFmeT, BIkZ
IR T 2L NI/ (") - [HREFER SequenceMat cher REBIESAHTMbLEFTHY B S
SR JE AT SR, 330 4 O A I eR B R

charjunk: WCRREIEZ—NFAF (KBER 1 IFEFFER), WHRHCA R4 LR B EAE, 5 WHR EHE
. BN NBERZR I RIS CHARACTER JUNK (), ‘Bl as AT7AF (SAEATEiH =M |
W EHATFF ] AR T2,

Tools/scripts/ndiff.py X RN 6 47 B o

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
A 'ore\ntree\nemu\n'.splitlines (keepends=True))

>>> print (''.join(diff), end="")

- one

s A

+ ore

s A

- two

— three

? —
+ tree
+ emu

difflib.restore (sequence, which)

AR [ A e A R AR —

4 —AHDiffer. compare () Hndiff () PRAER) FB5), FEBUHR A SO 1 5L 2 (which T£5) 1Y
17, BBATHIZ .

vl

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
. 'ore\ntree\nemu\n'.splitlines (keepends=True))
>>> diff = list(diff) # materialize the generated delta into a 1list

>>> print (''.join(restore(diff, 1)), end="")
one
two

Q)
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(R L —5)

three

>>> print (''.join (restore(diff, 2)), end="")
ore

tree

emu

difflib.unified_diff (a, b, fromfile=", tofile=", fromfiledate="", tofiledate=", n=3, lineterm="\n")
HEBE a 1 b (CPAFER5I20); IR GE— 22 At Ny I B B (— D AL B AT generator) .
P AGE— 22 S — i s A SE AT R LA B R ST R B SRRl o o IR RO R X
(AR JG3CARYY) o BN S T40h n 0@, BRI =AT7.
BOATE DL, 22 M7 (A ———, +++ B 0@ FR) Bl il R BHRATRR BN o AR Ak e
Mio.I0OBase.readlines () GBI AREEEH Tio. I10Base.writelines () WERE
B PR A AT A AR AT
T A RBBATIREA, B lineterm SN ", XM 1N ARG —ANIFRA T .
RS SAREGE A — NSRS FUE S TR AR Sk o Ik 28 BB 4 B AT AT DAGE
TR fromfile, tofile, fromfiledate F| tofiledate K45 5E . 5T INE]E 45 DA 1SO 8601 ¥ R . MR K45
E, RTINS

>>> s1 = ['bacon\n', 'eggs\n', 'ham\n', 'guido\n']

>>> 52 = ['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 @@
—bacon

—-eggs

—ham

+python

teggy
+hamster

guido

W SR difflib o 44745 v RBCETEAR R Bl

difflib.diff_bytes (dfunc, a, b, fromfile=b", tofile=b", fromfiledate=b", tofiledate=b", n=3,
lineterm=b"\n’)

TR dfunc YL a F1 b (FATHRXSZRINK); 7 HE LA dfunc BTk A% RR 24780 R (R 5T
F) o dfunc UAE RTINS, W Hunified diff () B context_diff (),

FOVFAR HE B G B R N BN — BOW B . B n Z SN TR B AR 6 25K 75 ER 0 R AR A R
PE 7 0 e iR A A (B n Z 50 By 745, HFM dfunc(a, b, fromfile,
tofile, fromfiledate, tofiledate, n, lineterm) . dfunc [¥%iHH <4k KE BG4 o] 52T
B, XFARITSRIRE AT RA S a M b AR ARAA—B .

3.5 BUHTMA.

difflib.IS_LINE_JUNK(Mw)
T 2 ATIR ] True. W line AZSATEk RALEBAAS 41 W] line A5k 2 AT Z M1, 75 00wt 2
AT ZREHT . SR B AR IR A ndi ££ () 1 linejunk T2 11 BRI
difflib.IS_CHARACTER_JUNK(dn
T 0] ZBE B FAFIR ] True. FAF ch W ZS KA ol il 245 W) ch sl 2 n] 2081, 15 Wt ARl
ZWEI) . WCERBE AV Endi £ () W charjunk T2 ) BRANE.
hz%:

BOAPCL: % A0% Jjik John W. Ratcliff il D. E. Metzener X} F—F S RUEERYIHE . ST 1988 4E 7 H
% 3T Dr. Dobb’s Journal,
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6.3.1 SequenceMatcher %} %

SequenceMatcher RAG X ELE:

class difflib.SequenceMatcher (isjunk=None, a=", b=", autojunk=True)

A ESAEY isjunk AN None GERIAE) Bh% 32— N FAIICERI 24 LAY HON Y 28600 “Bid)k” oo
FIIR P EEI RS R L. 2 A None 1120 isjunk RIEIATA T2 A lambda x: False; Wit
SEVA WAL BN, LA

lambda x: x in " \t"

WERARAFSF P T AR T AT LU, I B B8 DX A AR ol A ) 457

A[EESEL a F b HBEWEWFA) WEBRICAZEE/S . AT TCRER LA R hashable.,

Al ZEL autojunk W] T B A B ki )g & TR

3.2 BTN autojunk &2 .

SequenceMatcher X} 423557 = AR @ VE: bjunk 52 b 241 isjunk Jy True [HICESES; bpopular 2%
AR (WEIRE RS ) W MR SRR TR LS b2j 2R b 4Rl e K Wi 5
— BT E S R FI . TR = AR B R b it set_segs () Biset_seq2 () HE
I

3.2 BN bjunk F1 bpopular J& 1k .

SequenceMatcher WHRAF VN HE:

set_seqgs (a, b)

BCEE P TA o

SequenceMat cher TWWHIFFAFAH XH _NIFHINHEAEE, XFENRIREZR—A 750 5 24
FANEATIOES, R set_seq2 () — UMM B H 70 0T 35 s HoAth e 2 45—
WKset_seqgl (),

set_seql (a)
WEZ RIS NI BRI TR MBS,

set_seq2 (b)

WEB LR AT BRI DTS,
find_longest_match (alo, ahi, blo, bhi)

it alalo:ahi] Ml b[blo:bhi] HPRYHA LA,

W isjunk A ME B A None, find_longest_match () FFiRE (1, 3, k) fiffali:i+k]
EZTblj:+k], Hfralo <= 1 <= i+k <= ahiJfHblo <= j <= j+k <= bhi. |
TR RR LR (1, 3, k'), WRL == i, <= J' WHWE, WFHnsH
>= k', 1 <= i', WAL, X ITA S ICECE, REFE a B e B —AS, mxF T
TE a P S E B T B DEECEe, WERBIFE b 4 e B —A~.

>>> s = SequenceMatcher (None, " abcd", "abcd abcd™)
>>> s.find_longest_match(0, 5, 0, 9)
Match (a=0, b=4, size=5)

WRARME T igjunk, K545 LA ML E S — IR PERCHR,  (EARST RIS Feifrs py il B3RO0
RIYIRA . SRJERE (L) PURCP RSO RS AT REMLY i b . R R IR &
PERCHAROCE , BRARFRR SR O IR -5 T SR ERCA 4 .

XS5 Z i ENE T, HRG ST B . k71 Y abed! HESHE NTFIIAKRE
B ' abced' AHVCHD. 1 S ATPAVCHL "abed ', - H2VLELSE —NFHEAcding 'abed ! :

>>> 35 = SequenceMatcher (lambda x: x==" ", " abcd", "abcd abcd")
>>> s.find_longest_match(0, 5, 0, 9)
Match (a=1, b=0, size=4)
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AR I LAY, ORI M (alo, blo, 0).
W R [Bl— S named tuple Match (a, b, size).
get_matching_blocks ()

R EIAAEE & VLA 7P A0 = s k. G —mdHWEhs 1, 3, n), EEFLH
ali:i+n] == b[j:j+n]. ‘ilhbzﬁzﬁﬂﬁ?i%ﬂjﬁﬂﬁiiiﬂwo

E— =l T s, {Eﬁ len(a), len(b), 0). ERMi—n == 0=7t4.
(i, 3, n) M, 3, n! ET?J%@**H@KE’JEEZB, HGEN YR E)G—
A=, Witn < 1B J+n < 3t #ATEUL, AHARR = IcdL R R R IR AR SR A AH SR .

>>> s = SequenceMatcher (None, "abxcd", "abcd")
>>> s.get_matching_blocks ()
[Match (a=0, b=0, size=2), Match(a=3, b=2, size=2), Match(a=5, b=4, size=0)]

get_opcodes ()
R EEGA TR a 2850 b ) 5 LA R, A ICHMIEX N (tag, 11, i2, 31, 32). fE
F—ATCF i1 == 31 == 0, MFEHARMICAF il FTH— oty 2, HH jI BT
RI—ICd 2.

tag (N FAFER . HE T :

[ a’)&
"replace' | a[il:1i2] WH b[jl:52] &fh.
'delete' | ali ]T“%ﬁﬂﬂﬂﬁ? WHEEEMEL T J1 == j2.
'insert' | bl[j JW@A@J [i1:i1]. EERTEMNOLR 11 == i2,
'equal’ alil:i2] == b[j1:32] (HDTJFFIAHIE).
Bl
>>> a = "gabxcd"
>>> b = "abycdf"
>>> s = SequenceMatcher (None, a, Db)
>>> for tag, i1, i2, j1, Jj2 in s.get_opcodes():
print (' al : ] ——> Dbl : ] ——> '.format (
C tag, 11, i2, 3j1, j2, alil:i2], b[jl:321))
delete al0:1] ——> b[0:0] 'q' > "
equal all:3] ——> b[0:2] 'ab' ——> 'ab'
replace a[3:4] ——> b[2:3] 'x' > 'y!
equal ald:6] ——> b[3:5] 'ed' ——> 'cd!
insert al[6:6] ——> b[5:6] Yo ——> ' f!

get_grouped_opcodes (n=3)
R B % n 47 LT SC 2 generator

N\%Eet opcodes () Wi BIMALITEG, BUT7IA SR R/ NI SRR I B B5A S B0 18] el
X

XL P S get_opcodes () FHRI ISR [,

ratio()

AR [l —ANIEFE L [0, 1] 3 s B Ry S AR E

Hrp T 2P PRI R, MOZILIEryRcs, B 2.05M/ T, 3ETER AR Fo1 5
EMFENRZEN 1.0, AERPTEEEAFE) 0.0,

W get_matching blocks () Bget_opcodes () WABE N EZEEFR K, 1F
WAE L MARATRERR Z e fl quick _ratio () Breal quick_ratio () FIRE—A L5t

Ml R ratio () WSS ST SR . Bl
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>>> SequenceMatcher (None, 'tide', 'diet').ratio()
0.25
>>> SequenceMatcher (None, 'diet', 'tide').ratio()
0.5

quick_ratio ()
A PR R ] — A~ ratio () B S

real_quick_ratio ()

R B HR B — A~ ratio () HEA.
X AN IR ] PR 2 o S A B B0 G 31 T 3 R RE TR ) R 0 (LR A T 45 oS —RER 45 48, (H2

quick_ratio () fll real_quick_ratio() MESZE/DY ratio () —FEK:
>>> s = SequenceMatcher (None, "abcd", "bcde'")

>>> s.ratio()

0.75

>>> s.quick_ratio()

0.75

>>> s.real_qguick_ratio()

1.0

6.3.2 SequenceMatcher ) f1

PATR R BILLB IS4 A, R A o il

>>> s = SequenceMatcher (lambda x: x == " ",
"private Thread currentThread;",
"private volatile Thread currentThread;")

ratio () IR—A~ [0, 1] JEFE N BV REEA NP F IR IMER BE & . RIS, ratio () {H 0.6
APPSR P e -

>>> print (round(s.ratio(), 3))
0.866

AR A A SIAHPEBC A (L B4R, W) get_matching_blocks () #ARTIf#:

>>> for block in s.get_matching blocks():

Ce print ("al ] and bl ] match for elements" % block)
al[0] and b[0] match for 8 elements

al[8] and b[17] match for 21 elements

[29] and Db[38] match for 0 elements

o))

iYL get_matching_blocks () REIWHEE— Mo B 2 R HT 56 (len(a), len(b), 0),
xR ARREITE (EERTTESGE) 0 FME—IFN .

AR AR BERGE AR — P SRR AN 51, WTPARE get_opcodes ():

>>> for opcode in s.get_opcodes():
.. print (" al : 1 bl : 1" % opcode)
equal af[0:8] b[0:8]

insert af[8:8] b[8:17]

equal al[8:29] b[17:38]

ws%:

* WHIR I get_close_matches () BREURR T WTHET SequenceMat cher ¥ fa] BT
KT AT RE -

o ffiff] SequenceMat cher M/INRI I (4 50 ARl 7 4.
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6.3.3 Differ %} %

WYER DL ffer IrA M EIFAPRIIER /b S . M, vhNERAEERSREEN, FAEMI2H
AR T BTy, A R EE R AN AR 100 T VCHC . R [F] 20 i BRI A iE S VUl AR B T — L8 R iR i
Wi, XERa kA K2R AR
Differ JRHAA XM GRS
class difflib.Differ (linejunk=None, charjunk=None)
Ak K FIES linejunk T charjunk 35k 8 R EL (BH None):
linejunk: $%52 WA FAFERAE A SEI R, A0SR H DR A5 R B B . BOAEN None, 3%
M B A T AR AT
charjunk: 32 AT (KBEN 1 FERFER) MENSEREL, AN 74 IR ] A . 2R
NN None, BEIREEA M FAF 2B ALK FAF .
T2k 8 7 3 3 U R ICRT DA R S S VEEE R B, I HORN & S BUEAT 22 AT SO AT 0 2 . 1
¥ifind_longest_match () J7¥ER isjunk 0GR T BER .
Differ MG — AR (g E) 1:
compare (a, b)
WA ATALR P, AR R (— S hATa s Es) .

BN Wb AL B — A DA AT A 45 B 10 B AT AT HR . KRR 20 AT DAGE A SO 8 4
Wreadlines () J¥ERIREL. B2 B 386 & 6] R B DABRAT A 45 BB B0 AT R A i, mT DA
WXL writelines () JF¥ERFEFTEIH K.

6.3.4 Differ -4

PER B LR P B SOAR o o S FRATT I B S A DASIA T4 &5 R ) BAA T A R AR I 7 51 (XA P 271t AT DA
WS4 readlines () F{ERIREL)

>>> 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]
l\n'
>>> 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 —A> Differ X 4:

>>> d = Differ ()

THERAESBID L £ for XPRINFRATAT A RBORL I bR fTRTAF. WS Ipitrer ()
SRV

g, BATHEPIAFA:

>>> result = list (d.compare (textl, text2))

result @ —PPAFRSIER, ERNTREHSALTTHI R :
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>>> 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',
l? A P /\\nl’

'+ 4. Complicated is better than complex.\n',
' ++++ “\n',

'+ 5. Flat is better than nested.\n']

TR B 2247 AT HS S R M2 A

>>> import sys

>>> sys.stdout.writelines (result)

1. Beautiful is better than ugly.

2. Explicit is better than implicit.
3. Simple is better than complex.
3

+ Simple is better than complex.

? ++

- 4. Complex is better than complicated.
2 A ———— A
+ 4. Complicated is better than complex.
? FH++ A ~
+ 5. Flat is better than nested.

6.3.5 difflib [\ &40

XA LB R T WAl difflib SR A E#—ARLT diff TR, ERFEETE Python JiA% & it
44 °M 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.

mn

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 '

(FOAkED)
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(R L —5)

'(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)

sys.stdout.writelines (diff)

if name_ == '_ main__ ':
main ()

6.4 textwrap - A H T SH R

PRACHS: Lib/textwrap.py

textwrap BERGEHE T —LLRFER L, VAT PASEUIT A TR K Textirapper, QERARIZER —
PN SCAFAF R I T B Sh AT B e, PREE BRI H 15 AT, ARRY Wﬁ)ﬂTextWrapper
S BIAAR R

textwrap.wrap (fext, width=70, **kwargs)
Xt text (FAFHY) P BRI BT B Sl AT DA T K BE IR 2 N width A4 . & ] dy s A7 4Ly 41
2, TTRAHHRITR.

AR KA FESHO W T Text wrapper BSEHEM:, BAASTRYIL T . width #RINH 70,
W& Textrapper.wrap () LT A Rwrap () T ARG S
textwrap.£ill (fext, width=70, **kwargs)

Xt text FR) B ERTE B BT, R I — LS A ST BOE R B AT R . £111 () ARG
AR HREE T 5
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"\n".Jjoin (wrap (text, ...))

FERI VLA, 111 () ¥ Hwrap () SEEMFIN KBTS
textwrap.shorten (fext, width, **kwargs)
Pr& KL 1 text DASF G456 1Y width.,

HICHRHT R text PSS (ITA TESE AR O B2 ) o WEPRGRBEIE & width WK FLIR A

YUK -25 37 JE 5 B0 A A B A A BE AR A BiA) il placeholder fEIEH width:

i

>>> textwrap.shorten("Hello world!", width=12)

'Hello world!'

>>> textwrap.shorten("Hello world!", width=11)

'Hello [...]"

>>> textwrap.shorten("Hello world", width=10, placeholder="...")
'Hello...'

Al e K B S R Y T Textrapper B SEBR JE M, B AR SC. W E SCAE
Wit A Textlirapper Wfill () REZ A &S, WL M A tabsize, expand_tabs,

drop_whitespace flreplace_whitespace BRG] 5 F .
3.4 BCHTINA.

textwrap.dedent (fext)
R text Hig—FT AT AH ] T 26 25 1A

AT DA SR R =5 5 AP R AT ZE M 2SA%, TS SRAEIRAY b s R i o

TR IR A S ASATR PO N R S AT, HENIAMSE: DATPAT " hello” Ml "\thello"

AN A M R BT 225 AT
S 2 AT T S i A9k Z 8 I i PR T A R AR T4
g

def test():
# end first line with \ to avoid the empty line!
s = "\
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)

5 prefix FIME rext HHEEFTHI K

WL E ] text.splitlines (True) SEXFTHATIRA .

FRINEILT, prefix W MBINTAE AR R B AR (BRI T8 R1 AT ) HifT.
Bl

>>> s = 'hello\n\n \nworld'
>>> indent (s, ' ")
' hello\n\n \n world'

R predicate Zn] IR HIMPLEA TR 0L BN, W MRS S 78U 25 AT RIA TN

prefix:

>>> print (indent (s, '+ ', lambda line: True))
+ hello

+

+

+ world
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3.3 BUHTMA.

wrap (), £i11 () flshorten () WHEMIT X AQIE—A Textwrappe r SLEIFHFAEH ER AR T, %
SR ER, HSTZM Hwrap () F/ELLI11 () SRAIRVFZ SCRFAFER BN HRUL, @R E
Tl TextWrapper M4 A RES AR,

AR IFAEDS A OLE B 3#AT, Wi IEAFRENESTZ G KRR e B S8Ry, B
JETextWrapper.break_long _words ¥ NIRIE.

class textwrap.TextWrapper (**kwargs)

TextWrapper MIEAHEZ Z RN KRBTSR BB TFSEIN— LR, i

wrapper = TextWrapper (initial_indent="* ")
AT

wrapper = TextWrapper ()
wrapper.initial_indent = "* "

YRATAZ IR E AR Y Text wrapper X5, FH ELARMLUAT DATE ] 399 18] 58 1o 42 1) 5 1 s M Ko
BB AR AT

TextWrapper FSEBIEYE (DASAGIEAS I X EFSE) WHFR:

width
BRIk 70) BB AT 10 BOKAT K, HUE A SR R K Fwdden B A LA,
TextWrapper FREMRIEBEA KT wideh NFRFRYH AT .

expand_tabs
(BRIA: True) MARAFAE, W text A BT RATRF G text 1) expandtabs () J7ikY N
SHEAT o

tabsize
(BRIN: 8) iR expand tabs NEAH, W text F AR HIRIFREY RAFNHE A2, Al
T 24 Wi A (57 BRI 45 5 1 1 R T
3.3 BUBTIA.

replace_whitespace
(default: True) ISRNEME, TEHRIRMFY RIS, AZHRITZH, wrap () IFEFEENS
HP AP ON A2 SO AT %, #r, sREHIZR, JEAURR %
("\Nt\n\v\f\r"),

filE: WnRexpand_tabs BB Hreplace_whitespace HEAH, M HIRAFHHE
N, X GHEFFY R R

fE: WRreplace whitespace N, TE—FTHIHIAIA T REH BUATAF I S EUE =AY
. B, SCRMY (f]str.splitlines () BEZMUITE) P WBIEH 4 34T H 3
BefT.

drop_whitespace
(BRIA: True) RN EAME, H—17ILARR SO (EOURZE. #EZH) 2
Fo (HRBIEIF LM S A TR ARG HAN R AR S B PR S E T MR E TR
HFAF i 17— 84T, WX S

initial_indent
GRIN: ) FERER BN BE E Shiset T i WA RS — AT 74T R . HRESPOT A TR K
JEo PR S

subsequent_indent
(default: ' ") REGASINEIHE A SH0A T 1 WA BR —ATAMNR BRI 77 . HREZESPETA
BT AT TR AT K
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fix sentence_endings
(BN: False) QIR HEAE, TextWrapper Rl a] 145 I fr/m) 1) 52 DG i
ASZEREF TP o KT8 FH 45 90 A AR 1) SCAS SR B A e B . (E2 ﬁ%#‘ﬂﬂﬁﬁﬂﬁfm
% BRER TR A/ NGFREMFAF T b 8 A, IR AR
B, A PA SR Et%iiié’al‘ﬂ%ﬂz~%ﬁﬂﬁ%IX%W\TjCZIK'#E@”Dr.”

’ [...] Dr. Frankenstein's monster [...]

FIPAF SCASH ) ”Spot.”

’[...] See Spot. See Spot run [...]

fix_sentence_endings BRI MRIE.

oA TR A OB T string. lowercase KAfiE “/NETFHE”, PARAELE R A5 HH
PIANZEAR A PR AL T TRl — AT A 1, PR RS T8 SCA

break_long_words
(BRiA: True) QRN B, WK BERE G wideh B B3R 0 % 4> TF DARIEAT 0 K AR & 1
wwidthe WM, BKBFEASYIT, HMELEF T RET el viath, GEK
FRRPRE BRI E AT, DU R wideh BYNEEL.)

break_on_hyphens

(%%Tm@@%ﬁﬁﬁ FEARE DB B 0 ) 1 IR TE S AN AR A I B IE AT 2 5 B R T .
WEMIRAE, WA ARSI GG FTEEW TS, (H R ARE ) SR 22 B TR
FAE] DU AR Mﬁﬂ%break long_words WANBAE. Z BiRASERIAT R B2 feiF o i A i
FAFIY B

max_lines

(ERIA: None) WA None, Wik i NAKF e 2 0055 max_lines 17, F{fi placeholder H; BUAE
i NRIIAR R -

3.4 BT

placeholder
BRA: " [ 1Y) SO E B SO H B SRR

3.4 HRHTIA.

TextWrapper R T —SNFHITIR, REITHRBUZH A EHEREC

wrap (fext)
X text (FAFER) TR ERNEL B S AT A REA T R IR 2 S wi deh AP, B H STk
R A TextWrapper SEHIRISEH R, W i AT HRRSE, FTREANEFRATA .
BT ARSI, R W 281 3.

£i11 (zext)
X text R AV ) ShAA T AR M4 5w 1 ShAA T B i B AT ER

6.5 unicodedata --- Unicode %#i¢ %

AR L T % Unicode Character Database (UCD) #yiJia], Hor@E X 7 A Unicode T4 0 747 @ . I
Bl PE b A S B 4§ UCD iR 12.1.0,

% Eﬁ%ﬁﬁﬁ 45 Unicode FRAEFH 1 #44  “Unicode “FAF 42" i SCRYAMIR A ARAIFFS . BE L TAF
PR

unicodedata.lookup (name)
ARER TR WRRBI A LG EAPRNTAF, MR A7 MRAHE), WreyError
51 %
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3.3 AR CRIAZAFRAIA " FIdn 2 P57 153

unicodedata.name (chr[, default] )
WA G LA FAE chr W4 FRAE R A R 2RI & XA PR, WHR B default , W02R A 45
MvalueError #5|% .

unicodedata.decimal (chr[, default] )
R FEL FAF chr W BERMEAE B E . ISR SGXFERIE, WHR ] defaulr , WA 245
H, WvalueError #5] % .

unicodedata.digit (chr[, default] )
RN BEER AT chr WU EAE R R . QAR SGXFERIMEL, AR ] defaulr , QA A 45
MvalueError #551% .

unicodedata.numeric (chr[, default] )
R ] FE 2 A chr WA 7 . QPR B E SGXFERYE, MR ] default | GNREATETH
MvalueError #%5|% .

unicodedata.category (chr)
R ECS FAF chr W RS AR AR
unicodedata.bidirectional (chr)
R ECEE FAF chr WO AR FAF R . ANRA E SCHEIE, R[] 25 FAF
unicodedata.combining (chr)
RIS BELE FAF chr WL AV R, QR L A2, R o .
unicodedata.east_asian_width (chr)
R REES FAF chr ARS8 BEAVE AT 4F R
unicodedata.mirrored (chr)
R ELLEFAF chr SR SR BEEL . AR FAFFER ) SCA R A “Biig” 4%, MM 1,
IR o
unicodedata.decomposition (chr)
RV BLLE FAF chr W) FAF 5 FRMLE A AT ER o QSRR E SCHC LSS, MR ] 23 E A ER
unicodedata.normalize (form, unistr)
1% [B] Unicode ZZ45F 5 unistr IR IEH TR, form o form W RUE N NFC . "NFKC’ . 'NFD’ fi’NFKD’

Unicode 47 5 T~ L &5 M FI 3 28 1 55 30 8 X LT Unicode 4 HR [ & FhFLYE (LB . 7E
Unicode 1, T PADA%-Fii 7 32675 2S48 B, 5745 U+00C7 (#545 CEDILLA [J LATIN CAPITAL
LETTER C ) #37] PA3 7% 45 %1 U+0043 (LATIN CAPITAL LETTER C ) U+0327 (COMBINING
CEDILLA ),

XTEAFAE, AWAIERER: EMBX CHIERER D . IEHEX D (NFD) WA MG
filt, RN TFREA A RIEA . EMIEX C (NFC) 15e M, RE KA ATIH

PNy

(I A1 Y

B TIXMRIEZ A, A IR R T IR AT S S0 H A B . 7E Unicode 1, SCRFRLSESAT,
XRS5 A% —. i, U+2160 (ROMAN NUMERAL ONE) 5 U+0049 (LATIN
CAPITAL LETTERI) 5E4:AH[H. {H2&, Unicode CHFE SIAFAFE (H4n gb2312 ) WAz,

IEALTE KD (NFKD) CRf B2 e E o0 i, B HC S840 08 e B 7 e PR 7 4% . IERTE 3L KC
(NFKC) H e At i, RIseminds.

RIS unicode “FAFRBEHIEA I BB R F, W —DNEAHEGFR/RM N —NEA
N EATA] RETCIEFSE .

unicodedata.is_normalized (form, unistr)
¥ Unicode F4F 8 unistr S5 NIEHIE R form. form WG E A’ NFC’, 'NFKC’, 'NFD’ #1’'NFKD’,
3.8 HUHTINA.

AN, ZBHERER T AR &

! http://www.unicode.org/Public/12.1.0/ucd/NameAliases. txt
2 http://www.unicode.org/Public/12.1.0/ucd/NamedSequences. txt
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unicodedata.unidata_version

BEAEE s 1) Unicode i 22 i A

unicodedata.ued_3_2_0
GBI AAM F XS, BX T 55 ZEHREE U4 ) Unicode %45 %2 (40 IDNA )
(R AR, TUAE ] Unicode £5if PEARCAS 3.2

N/E

>>> import unicodedata

>>> unicodedata.lookup ('LEFT CURLY BRACKET")
v

>>> unicodedata.name('/")

'SOLIDUS'

>>> unicodedata.decimal ('9")

9

>>> unicodedata.decimal('a"')

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: not a decimal
>>> unicodedata.category('A') # 'L'etter, 'u'ppercase
lLu'
>>> unicodedata.bidirectional ('\u0660') # 'A'rabic, 'N'umber
lAN'
[Efit

6.6 stringprep --- HFFMAFH Pits

PR Lib/stringprep.py

TEARE R S (FlInEAL4 ), @B FEHREXERHES (%) . XA B R AR IET T 6E
S W T  IARTR], B BB KNGS, AR ] e RE Z R H RIS AL “RTFTE”
TR
RFC 3454 5 L7 HEFEFM HML H Unicode “FAFHREY “Tiids” e, fEFFERARELER A, BI1&E
PRI T, 2 EEMFEAREREE. % RFC & X T —RFNEK, ENITAgHE
RETELE . AL E A E Il RS, stringprep i AR B4 A AT eI 2 BiE Y 2H LR A
stringprep fLEH)— Ml T4 nameprep, T T EFrftiis .
Wit stringprep AT TR H RFC 3454 [)354% . BT XS Qi g i Fon h F il 51 L8 & 40w
%jﬁ AR HAE PR A Unicode “EAFEE R . AR A B YRR AL 2 ] mkstringprep.py T.HAE
L

R, % S8Rk DA BR B0 AR BRI IR A TP, FE RFC A R EKS: A& Smgt. X F4&4,
stringprep LT “RHEREL, BIUSRIES 2EEGH—H WL EME R True BIRE. XTTHLYS, B
PR T WL R B ARG 2 AR ] T SE BRI E . AR @A BT ] eR A B
stringprep.in_table_al (code)

5 code B35 @ T tableA.1 (Unicode 3.2 WA KA BOREAT) o

stringprep.in_table_bl (code)
Wit code /27 AT tableB.1 GEHEMLT A2 ().

stringprep.map_table_b2 (code)

i [] code {45 tableB.2 (it £ NFKC i i} i R/ NG HARBLT) BT i{E .

stringprep.map_table_b3 (code)
&[] code HcHE tableB.3 CRFFAE IERAG IR/ NG HT BB i) BTt fe .
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stringprep.in_table_cl1 (code)
T code 275 )& T tableC.1.1 (ASCII 25 FIF4P) .

stringprep.in_table_cl2 (code)
%€ code 275 )& T tableC.1.2 (I ASCII 25 FHFAF) o

stringprep.in_table_cll_c12 (code)
i7E code 15 & T tableC.1 (EHTF4F, C.1.1 1 C.1.2 BF4).

stringprep.in_table_c21 (code)
1€ code 275 )@ T tableC.2.1 (ASCII 35 F44)

stringprep.in_table_c22 (code)
T4 5E code 275 )@ T tableC.2.2 (4F ASCII 5 HFE44F) -

stringprep.in_table_c21_c22 (code)
7 code 215 BT tableC.2 (#5244, C.2.1 #1 C.2.2 1yFH4E).

stringprep.in_table_c3 (code)

W5E code B75H/T tableC.3 (FLAG ).

stringprep.in_table_c4 (code)
i code ;&5 )& T tableC.4 (AEFAFRSAL) o

stringprep.in_table_c5 (code)

i€ code ;215 J& T tableC.5 (EAD).

stringprep.in_table_c6 (code)
¢ code 215 & T tableC.6 (Rid ] T4 A

stringprep.in_table_c7 (code)
i3 code ;215 J& T tableC.7 (NI F THIERR) .

stringprep.in_table_c8 (code)
i€ code 215 )& T tableC.8 (2 R @ LT FHD) .

stringprep.in_table_c9 (code)
5E code 215 J@T tableC.9 (FRICFAF).

stringprep.in_table_d1 (code)
Wi5E code 275 @ tableD.1 Giff G AL JEYE"R” B"AL” HFFF).

stringprep.in_table_d2 (code)
i3 code J&- 75 )BT tableD.2 (A ML EHE"L” 19745

6.7 readline --- GNU readline 11

readline BHE LT V2 J7 (M Python MR 52 UL S A D7 S SCRFRY R, ARSI T DA B 3223
SOl SCRFAE A B RAT T 588 Python ARififFfl r lcompleter AT, (o ] LB IEAT I B
2[Rl S M AR S Y S HAR /R FF LA S N B input () sREERIEIER AT .

Readline keybindings may be configured via an initialization file, typically . input rc 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.

#iEl: JIEJZ1 Readline & API A B libedit FERESZILN A 42 GNU readline, #£ macOS | readline
R AETZA TSI BIr 8 FH A i WA

libedit B il AL B SO 5 GNU readline B AN [ o 402 AR 2R R J v 330 P05 7 A BB A 0T DA
readline._ doc__ Hfil|SCA"libedit” X 4> GNU readline I libedit.

AR ARIEAE macOS L fili i] editline/1ibedit readline #4U, WAL TR 3 H sk H I W46 10 STHE 2 BN
.editrc. BN, ~/.editrc HEYLATF NARFITIE vi #5548 5E LA K TAB fh4:
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python:bind -v
python:bind "I rl_complete

6.7.1 Witk
T RS W AR AL ST A K

readline.parse_and_bind (string)

PATHE sring ZECPIRILRIIR LT T SRS R IRZEFE K r1_parse_and_bind ().

readline.read_init_file( [ﬁlename] )

AT —A> readline FJHE AL SCHF . BRINSTHEA Sy fog 3l B (11 19 SC 44 M R K802 T D R 2 PR )

rl read_init_file ().,

6.7.2 fr&zophIX
T RE A TS X BB

readline.get_line_buffer ()

R TG XA B A OIRIZ T r1_line_buffer).

readline.insert_text (string)
RESCARALTE N KA Y HT AR O RS TAMIRZE R rl_insert_text (), {HLZM
FORIAI{H .

readline.redisplay ()

AR R O SRS DA S AT G X IR 2 BT A2 . R B TR IRIZ P r1_redisplay ()«

6.7.3 Pysb etk
R B AL S SO A

readline.read_history file ([ﬁlename])
BA—A> readline Js 301, FFRFHASMBI T 508 BOASCHES R ~/ . history. MBS
JEZEFH) read_history ().

readline.write_history_file([ﬁkname])
K¢ 1 S0 9 0RAF A readline [y S 3CHF, G ATATIAT S BOASCHFE#N ~/ . history. BRI
FHEEEFR write_history ().

readline.append_history_ file (nelements[, ﬁlename])
K5I 2B R B 5 nelements TS INEN 7 52 3. BRIN U440 ~/ chistory. SCAFLATEAFAE .
IR IR 2 PEH Y append_history ()« MR Y Python Zid 0 A SCHF I BEM) PR
AN A S AFAE

3.5 BUBTINA.

readline.get_history_length()

readline.set_history_length (length)
T R B T BRI I S ST R write history file () e E HIRE I
history_truncate_file () PAGEZERBIRG ST U RRE ARSI D s SO R/
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6.7.4 Py Ak
PATR R AE 4R P 29 36 E #A

readline.clear_history ()
TEERAHIT L. RSN IRZER clear_history () . I Python pR%{{24 Python Zi {7
A SCFF M RE R PECAS B A A EAE

readline.get_current_history_length()
AR LRI S AL (WBRBORI Troet_history length (), JG#&RIRBIRFHEG AL H
SR BORATHL )

readline.get_history_item (index)

R 75K index () TS H M HI NS . K HF S MK —IF MG, RS0 HIRZEE SR
history_get ().,

readline.remove_history_item (pos)

MBI s P R g LB B P S A H e R HALEMNEIT 0. ek B & 8 IR 2 P

remove_history (),

readline.replace_history_item (pos, line)
45 2 LB A P s A H B el line. 2% H AL BT IT B 36 o8 B & 8 IR Z 5 Y

replace_history_entry ().,

readline.add_history (line)

KF line TRANE Jr s Zenh X, MRS T2 il AR —47 . R B AIRZE i) add_history ().

readline.set_auto_history (enabled)
JA R el 4 ) 2438 5 readline BRI AR B add_history () . enabled ZH% H— /K1,
IO E(ER R A, SHOGERE R B 3.

3.6 BUBTINA.

CPython implementation detail: Auto history is enabled by default, and changes to this do not persist across
multiple sessions.

6.7.5 Kighe I

readline.set_startup_hook ( [function] )
WE B RIRZ R r1_startup_hook [MWFT A R QIRIGE T function, BRI
PERT T B8 WRAE IS BN None, EAT 222 1 BRI B . 4 7 B ECRFAE readline 1 B
B MR E B Z AT SR -

readline.set_pre_input_hook ( [function])
BCE M RIRZE R rl_pre_input_hook [IAFT AGE MR EL. WRAEE T function, EXF
BUNVERRI TR %G AR BN None, (LAY E 2N AL A2 R . 8 1 R BCIFAEST B2 —
AMRRMEEZ G readline JHIGEEHUR A FAF Z HI AT S EOUHA N o e ALY Python %i Al
A SRR I RER AR IS 4 2 AFAE

6.7.6 Completion

PATR BRI 1 SCRA A4z AR S BUAT 56 o Kl 5 (1) Tab SEEUEATHRAE, REAZ4R/RIT A Shikh & IEAEf
AR BT, BIAEOLT, Readline 3B Ry i rlcompleter Kb e H A AFREEHAY Python FRifRAF. 4
Rreadline FHENL A HE WA R BOR BN, WIFEZEBCE AR A B3 23 B AT -

readline.set_completer ( [function] )
BCEBF RN ERE. WRIGE T funcrion, ERPNERTRIAM 2L AR IEECY None, £
il B AN IR A R B . A bR IR N function (text, state), HH state Hy
0,1, 2, ., LEHREI—NEFAFHE. BN 2R 1T —APA text TFK B BERERN 2 A2 -
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R RN A SRR R B I 45 2 E T r1_completion_matches () W] entry_func [0 B %R
KT . text FHERETIREED r1_attempted_completion_function [H]JE R EEE

—MEZ.

readline.get_completer ()

ARBURM Az R, AR BB K4 6 B3R [9] None .

readline.get_completion_type ()
ARPUETE A A2, RS IRZE ) r1_completion_type A& AN —NEEELR
ml

readline.get_begidx ()

readline.get_endidx ()
RO &M RS XERFESHEELES R EE P
rl_attempted_completion_function [HJERKEN start F end S5,

readline.set_completer_delims (string)

readline.get_completer_delims ()
CE ORI 2 B3R S R AT - A0 IR A 1 225 B S BRI A TR IR R TR B (bl
XL RS EREEM r1_completer_word_break_characters 48 &,

readline.set_completion_display matches_hook ( [function] )
WEH B R A& B KB R A8 E T function, B R R AE B R AN A BN BKBG R
B R None, AW 44 4% 1 b 42 S 7 bR BIOCRE B RS . Ot oR B & 1R SO IR IS 2 R Y
rl_completion_display_matches_hook R . #h4 BN RS IRFE T /RNVLE
WiptPA function (substitution, [matches], longest_match_length) WIEBE

6.7.7 7 pil

PAR /R Bl 7R T Aal i ] readine B K) BT S BE R 5 A BRECR A M F i P EHR AR
.python_history W55 . PAF AR 5 W 247652 B 2535 18] A H FH¥) PYTHONSTARTUP {4
H a7

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)

BEACH PR B ATE Python 1247 T X B AL [ 31247 (2 WReadline (% &) HLE),
PATT /R BISEEL T AR H A, AR ad RS by s 0y 2Ok SCRs I A i A2 B il

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

Q)
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(R L —5)

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 /RGP BT code. InteractiveConsole ZEPAS I ARAF/IRE .

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"):
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 )4 %X

PRACHS: Lib/rlcompleter.py

rlcompeleter AL AMEARAY Python FRil fFFI K8 7 L T — B T readline BHRAIFM KL

2 WA E A 0]l readl ine B Unix P58 5 A, —> Completer SLFIRF#E H 2h A& HE
H) complete () ¥R E Nreadline HIAMERSE.

Pl

>>> 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 BEBUEJy T ] Python iy X H AN BT, FRAE Python Jgifiid —s HeIizdT, XM
il B3t A HECE (Z WReadline (% /5) BLH).

TEW A readline -G, WAEHUE LK) Completer AR DA T H & XATH.
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6.8.1 Completer %} %
Completer X 5 HA AT ik

Completer.complete (fext, state)
K text IR A5 state AN,
WERFGE ) text NELEREFERF (1. "), ERARIEYE__main_, builtins FIPREHEFE (X
Treyword fil) Frw LA FREEFTAME o
W A A AR PA TR, B2 R R B 5 — 5B R RS = Ry s (eR%L
ANEYERAE, HEWAERX __getattr__ () WA, @il dir () RECRICEFEISH . 7F
X FARACKAE A G| B AEAT SRl AR . BB BRI IR Ml None.

138 Chapter 6. SCAALRRNN S5



CHAPTER /

i1 G S

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 - F 1 R R ONAT WA 2R

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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7.1.0 BRI

WASTHE SCT R4 S AR 4
exception struct.error

SAEZ TG E TGRSR HSHO— R S B TR
struct.pack (format, vi, v2, ...)

iz [m]—A~ bytes Xf 5, HA el SiRAAg X FAFH format FTHIME v1, v2, .. SRR S FAT
FR I BRI {EL5E AP RC .

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 R A

M A HR o RAES T CU R AR B8 I i 28 U SR AL . BT IO 48 E B T (/R L i 2R 2 A 4% X
FAF PTHE . BEAh, A BRI AT R O K et R A
TV, KAFRESF A

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

TR | T AN REIP N
@ A HIETY | $RR
= Gt b ofi o
< /N hifi e
> Ky P of 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
L AR 7T SR HAE IETE REC 1700 A E SCH RS -
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

&

B XA

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

#: | CType Python 54! bR | iR
X HETFY I

c char KR 1T | 1

b signed char B 1 (1), (2)
B unsigned char R 1 2)
? _Bool bool 1 (D)
h short R 2 2)
H unsigned short B 2 2)
i int T 4 )
I unsigned int B 4 2)
1 long R 4 (2)
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

o) char[] FATE

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-1-

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 .

713 K

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 --- YfRMSZ3HHRA G 3E R

PCHS:  Lib/codecs.py

XAMRHRE SCT AR Python 4 il (e AIARIGAR) HOSEE, IFBALE 1 AIR Vs A RAY 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 S i AR, (RRE SO R O T S R 2 70 R St
N A A LA -

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
XL E LT 2R, Bl — 24544 XY Unicode 745 U7 ARic (BOM). BEAT17E UTF-16 #il
UTF-32 %t i 1 DATR BT G A 735 U, FHFAE UTF-8 Wil 4 Unicode %544 . BOM_UTF16
2 BOM UTF16_BE 8{BOM UTF16_LE, BARBRTEEHANFEINT, BOM £BOM _UTF16 [
W4, BOM_LE J£BOM_UTF16_LE W34, BOM_BE J&BOM_UTF16_BE W54 . HAMF5 N FER
UTF-8 fil UTF-32 %% 1) BOM,

7.2 ZfRihas LR
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

GHPS IBTTES

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 -

5 X
"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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51 Y

'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

Ji1 i frhd % o
'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 [ ' surrogatepass ' HiIRACFE T ZIETE H T utf-16% Fl utf-32* R4 .
3.5 BCHTIIA: 'namereplace' fHRANHE TR,

3.5 iR S#: 'backslashreplace ' FHALIE SEITEIS M) T AR RS AL .
FOVFRIMEEE A T LA I FE R i 44 1 B 1 AL B S0k -
codecs.register_error (name, error_handler)

FERFR name 2 I HEEIRAC TR R EX error_handler. 4 name 948 € NS RIE SN, error_handler %
BT HE 78 BRSO REAE 2 T R ARAL 300 1) 2 2B B R RO 00 S B00R A
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
XA A PR RIIARE . QnRE5 A B B R 5| & TndexError,
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

ZHIENH RN (EIARERT RN EL T 22 ) Wl S AR T A 4k

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.

TeAR BRI G by RIS
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 %

bt XA G iy AR RS

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 %} 4%

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)

BRI e PR SIR A state, state oA N getstate () BTk B H— P misHeiiiS.
IncrementalDecoder %} 4

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 .

e Gty AR Y

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 %%

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 %%

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
AR [ R A R A BRAFEMG 27 [a) A T H 3L

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 VEI GG “BeAE” BEIBURIN , X R MR B B2 1 2 A 2 SORIZ E K/INIT AR vF 15

DUF R T REZ MR, AN, PRAE G EAFTE AT e e 45 R BIR SRR E, XEE A
readline ([size[, keepends] ] )

M AL — AT 1R ] 8 S A s

WL T size, WIKFHAEN size ZRAL AR read () Trik.

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

TP FRLH .
WERLEE T sizehint, WRFHAEN size ZHAL B LR read () Ik
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 %} %

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 %} %

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 49k 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 FEAEAB I A/ N P A o X P FP A X4 A PR UTF-32-BE Fll UTF-32-LE. ‘Ef1AYHLE AT PA%E
BIULR : ARARTE— & /NP LA L UTE-32-BE NI /RREZTTE S i A RIS s B % 75 . UTF-32
TG T XA M AT A HES R R O AR . 243 B g HLAA R [R5 ) CPU 2 U
AT RS . A T BERESASIN UTF-16 Bf UTF-32 FHY AR K/, 1T A Bl i) BOM
C FAMEFRIC) . XX F Unicode 45 U+FEFF. W FEG R HINF 44 UTF-16 B{ UTF-32 FI %
IRk . WA FE A B UA (0xFFFE) & A AT BT Unicode SCAS HH R ARE ST RG24 &
P—A~ UTF-16 B¢ UTF-32 F)P N E NP4 & U+FFFE B, SO eI B3 T2 Bl . RE
WIS U+FEFF iR 5 — A% Y ZERO WIDTH NO-BREAK SPACE: HJ T3 N2 H A AV B34
BRI FAF . B0 A R MIE S T EE IR /R . 7E Unicode 4.0 H1 ] U+FEFF £/~ ZERO WIDTH
NO-BREAK SPACE B #FH (Mt U+2060 (WORD JOINER) iR LS ). X1 Unicode 3{4-ATh 9% Whsi
RENSAL TR U+FEFF PSS L0 - BOM B8 i B 4 i Z I A6 5, FHHE 72735 5 Wi
%Z?ﬁ%)ﬁ%%ﬁ%&%; fE4 ZERO WIDTH NO-BREAK SPACE B @& MElFAF, G HMFERF
i,

WA T — PP AR RES X FT AT 1Y) Unicode “P 4 T4 : UTF-8. UTF-8 2—fif 8 (iiZift), XE AL
UTF-8 HiscAy P 5 Wi Fe . UTF-8 55 R 8 i 4 51 i i 2 A (BesE i) AN
FL. PSRRI FZPUAMEN LAY BRI —MEN 0§ kRIS B8 . Unicode 45 4%
PARTEX AT AT (o x Sy INEGL, PR — A RPREZS X R FY) Unicode 4% ) :
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{0 Hl Hh

U-00000000 ... U=0000007F | OXXXXXxXX

U-00000080 ... U-000007FF | 110xxxxx 10XXXXXX

U-00000800 ... U-0000FFFF | 1110xxxx 10xxxxxx 10XXXXXX
U-00010000 ... U-0010FFFF | 11110xxx 10xxxxxx 10xxxxxx 10XxxXxxx

Unicode /4 i AN EE BEAY— >l B ) o 62 xo

M UTF-8 J&—F 8 (445X, Kt BOM 2 AMER), I HE D FarE h gt u+FEFE F4F (B
T RAERE—ANFLE) ELWi A2 ZERO WIDTH NO-BREAK SPACE,

A INBE BT, WA BE2Z ICEE & — A FAF 6 TR m oA . A3 Fh 15wl 5 4
A% 2R ] AR AT B I BEAL 5 5 . SR T} UTE-8 S 12 AT AERY, K UTF-8 35 4 B
ANAVHEREFATF IR BIEEAE o o THETH UTE-8 Z ik i nl 54, Microsoft A& BH T —Ff UTF-8 A5 {4
JE (Python 2.5 FrZ k) "ut £-8-sig") %]/ T-H Notepad #2)7: FEEAi] Unicode “FAFAER B A X2
A, 2565 A UTF-8 4ifif¥) BOM (B iR X DFIFF: Oxef, 0xbb, 0xbf). LA
PSR A I () SCAFARAS KT RE AR 8235 (TS (Bl i1 &mt-h

LATIN SMALL LETTER I WITH DIAERESIS

RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK
INVERTED QUESTION MARK

HIF is0-8859-1 MR A ) , IKARTF T HURZE TSR IEMIAAN ut £-8-s i e RO RIIR. B7
AT EEL BOM B 11 1A A I 72 2 o745 ) B0 B 4 R, T 2 o B s D 2 s
IOE. ZEETHRITAT utt-S-sie SRI T Oxef, 0xbb, 0xbf [EHSk S A E A FENTARIE
Ut £-8-sig WL A, AUAVE SRRk S AN BT, 78 UTE-S fOf R {201
BOM, i 41 24386 & (A0 tH L.

7.2.3 briEgitY

Python Hi7 T1F%2 WE M Ffias, EATMSEIEEE i@t C ke, B ZladpugtR. PUTRIEEH
ARHET RIS 1R, AL T — 285 L5043 DA R n kg =l A E S . A FINE 5 9 RERA
TR TG . H R KNG A & AT WL P BB 2 A2 4: i,
'utf-8' 4 'utf_8"' FRRMARIA RN .
CPython implementation detail: 7 L& L 45 i A% 20 AT DAGE o 2 e i 2 A R AL R TH B . X Se 41k
HlL2s X CPython K Ui A A3l it —2HA PRI A4 (CK/NEARHUEK) KiH5]: utf-8, utf8, latin-1, latinl,
is0-8859-1, is08859-1, mbcs (Windows % J&), ascii, us-ascii, utf-16, utf16, utf-32, utf32, M3 55 7 T X ge &
RIEFAFFITE o (X e g i e = i HoAth 51 4% 1T B 2 P B0 I8 i P TR
3.6 R A AT AIERXT us-ascii ITEALILSS
W2 FAFER SCRR E S - ENTEN TR (FlE 7 3 FE EURO SIGN %) DA K284 I 43 i 1Y)
M7 HAFAEZE S FR X TGS RV, WHEATIEA I LRAS A

o 3/ 1SO 8859 4k

* A~ Microsoft Windows Ziifih Ut , 82 IRA: H HA~ 8859 mhddie, {H.2x FIFfE iy B F A7 2 i

HlFAF
o ZA~IBM EBCDIC % b4 171
o AN IBM PC 4ttt , 8 2345 ASCI

it W% e
ascii 646, us-ascii Hrh
big5 big5-tw, csbig3 R
big5hkscs big5-hkscs, hkscs ke
cp037 IBMO037, IBM039 YiE

MmN —H
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FK1-EEE—H

CE) GIES HE
cp273 273, IBM273, csIBM273 TETE
3.4 BUFTINA.
cp424 EBCDIC-CP-HE, IBM424 RS
cp437 437, IBM437 g
cp500 EBCDIC-CP-BE, EBCDIC-CP- | JgKK
CH, IBM500
cp720 (TR Bl
cp737 A
cp775 IBM775 W% R S
cp850 850, IBM850 PHRK
cp852 852, IBM852 HRR A AR R
cp855 855, IBM855 POmA T, BEP HiE, BH
WiE, Wof, JER4ENWE
cp856 EESH
cp857 857, IBM857 T HHE
cp858 858, IBM858 (R
cp860 860, IBM860 A TR
cp861 861, CP-IS, IBM861 VK B E
cp862 862, IBM862 RS
cp863 863, IBM863 JESSE
cp864 IBM864 [ERERS
cp865 865, IBM865 P BRI
cp866 866, IBM866 ek
cp869 869, CP-GR, IBM869 e
cp874 Tk
cp875 A e
cp932 932, ms932, mskanji, ms-kanji H&
cp949 949, ms949, uhc HhE
cp950 950, ms950 ik
cpl1006 5 RHR
cp1026 ibm1026 T HHIE
cpl125 1125, ibm1125, cp866u, ruscii [N
3.4 BT
cpl140 ibm1140 PHER
cp1250 windows-1250 HH IR A< K
cpl251 windows-1251 PRANFNE, FHEP T, SH
WiE, Wof, JER4EWE
cpl252 windows-1252 PURK
cpl253 windows-1253 s
cpl254 windows-1254 4+
cp1255 windows-1255 Ak
cpl256 windows-1256 ERERS
cpl257 windows-1257 BB HigE S
cpl258 windows-1258 R T
euc_jp eucjp, ujis, u-jis H &
euc_jis_2004 1isx0213, eucjis2004 H &
euc_jisx0213 eucjisx0213 Hig
euc_kr euckr, korean, ksc5601, ks_c- | EfiiE
5601, ks_c-5601-1987, ksx1001,
ks_x-1001
gb2312 chinese, ¢sis058gb231280, euc- | fajf4 3¢
cn, eucen, eucgb2312-cn, gh2312-
1980, gb2312-80, iso-ir-58
gbk 936, cp936, ms936 gt

BET—H
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FK1-EEE—H

it GIES HE
2b18030 gb18030-2000 G—IUE
hz hzgb, hz-gb, hz-gb-2312 FECe
is02022_jp csis02022jp, is02022jp, is0-2022- | Hi&
Jp
is02022_jp_1 i502022jp-1, is0-2022-jp-1 HiE
i502022_jp_2 i502022jp-2, i50-2022-jp-2 Hig, ®hif, fifkdse, PuRk,
Gl
1502022 _jp_2004 | is02022jp-2004, is0-2022-jp- | Hi&
2004
is02022_jp_3 i502022jp-3, is0-2022-jp-3 Hi
1502022_jp_ext 1502022 jp-ext, is0-2022-jp-ext H1E
1502022_kr csi502022kr, is02022kr, is0-2022- | EfiiE
kr
latin_1 i50-8859-1, is08859-1, 8859, | VHEK
cp819, latin, latinl, L1
i508859_2 is0-8859-2, latin2, L2 HRR AT AR R
i508859_3 is0-8859-3, latin3, L3 TS, HH A
i508859_4 is0-8859-4, latin4, L4 BB HytEE S
is08859_5 i80-8859-5, cyrillic BmFNrE, AREIHE, 4H
Wi, ik, FERYETIE
508859 _6 is0-8859-6, arabic [ER[ER
1508859_7 is0-8859-7, greek, greek8 T
is08859_8 is0-8859-8, hebrew T HR1E:
i508859_9 is0-8859-9, latin5, L5 +HHE
is08859_10 is0-8859-10, latin6, L6 JLGES
is08859_11 is0-8859-11, thai ik
is08859_13 is0-8859-13, latin7, L7 WP REE S
i508859_14 is0-8859-14, latin8, L8 LRI
is08859_15 is0-8859-15, latin9, L9 PR
is08859_16 i50-8859-16, latin10, L10 ZREENR
johab cpl1361, ms1361 ik
koi8_r ik
koi8_t P
3.5 BGHTA.
koi8_u By 2y
kz1048 kz_ 1048, strk1048_2002, rk1048 WA TR T e
3.5 BCHTA.
mac_cyrillic maccyrillic LEAIE, RS e, SH
Wi, ik, FERYETIE
mac_greek macgreek A
mac_iceland maciceland VK EE:
mac_latin2 maclatin2, maccentraleurope A KRR 45 R
mac_roman macroman, macintosh PHNK
mac_turkish macturkish +HHE
ptepl54 csptepl54, pt154, cpl54, cyrillic- | M= Ta1E
asian
shift_jis csshiftjis, shiftjis, sjis, s_jis H i
shift_jis_2004 shiftjis2004, sjis_2004, sjis2004 Hig
shift_jisx0213 shiftjisx0213, sjisx0213, | Hi&
s_jisx0213
utf_32 U32, utf32 EES
utf_32_be UTF-32BE e S
utf_32_le UTF-32LE AIES
utf_16 U16, utf16 e s

BN —H
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FK1-EEE—H

G by [lES B

utf_16_be UTF-16BE RS
utf_16_le UTF-16LE e
utf_7 U7, unicode-1-1-utf-7 A ES
utf_8 U8, UTF, utf8, cp65001 mEiES
utf_8_sig A S

3.4 JHE 52 utf-16% l utf-32* S 24 R T AL VFAR SRR (1 (U+D8 00
PR 5 R (o M X 72 P50

3.8 il A cp65001 IAER utf_8 M—1 514,

7.2.4 Python L)@ guid ks X
AL L m gL ds 2 Python % &1, I EAHE Python 2 SMEH

--U+DFFF), utf-32* R #$H- A

S X LG R 4 HL P T )

g N R 2RI R (R R AR SO G e A i s i o LR 5%, (BT 2 A e
BN SCRF AR REBAR LA T SUR SCAR GRS ) o X T AR FRIm MRS . IR & SR A8 7 1] o

SCT Gty

PAF Gt # 2L T st r #bytes BIgmiSAbytes-like object 3| st r WY, Z5PIF Unicode ANt .

UG

GIES

X

idna

5 P RFC 3490, % 3F =
Mlencodings.idna . X X
errors='strict',

mbcs

ansi, dbcs

Windows % & : R ANSI fUhg
7 (CP_ACP) XA E50dA T4
.

ocm

Windows & J&: Hift OEM L1
T (CP_OEMCP) X #:/E4G#E 7
Hifid o

3.6 WUFTNA.

palmos

PalmOS 3.5 {2 gtg =L

punycode

LB RFC 3492, ASFARES
SRS A -

raw_unicode_escape

Latin-1 2 ith g =X B o oAt 7
7 PA \uXXXX Fl \UXXXXXXXX
AT . A BT A 22 PA
A 77 s . B9 T Python
F) pickle T .

undefined

PR AR 5 R e, B
X 2 FARFER A S ERAL
BT R APEN

unicode_escape

G A AT A ASCID g 75 1)
Python JE X 55 /1 |1 Unicode =
HH N A kg, B5]5
RNels L, X} Latin-1 JEACHD
AT . 15 Python JE A

5L by BRIA (] UTFE-8,

3.8 W 4 “unicode_internal” g RS 4% O Wi 145 .
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LR

PATN G f R 4R It T —HE RS byres-like object Blbytes WML, BN A Bbytes. decode () P
(Z R st r KA ) .

St Ve R S/ i o
base64_codec” | base64, BrEVERC L 24T MIME base64 (5352 | bases4.
base_64 BAE—NEKER "\n") encodebytes () /

3.4 W W5 B2 bytes-like object VE Ry base64.

AT s A A decodebytes ()
bz2_codec bz2 i bz2 48 A EEL bz2.compress () /

bzZ2.decompress ()

hex_codec hex VEEEREE N F SR R, BNFTA | binascii.

[IEIA 8 b2a_hex () /
binascii.
a’b_hex ()

quopri_codec | quopri, quot- | PR A MIME F55 |51 A §1 %K quopri.encode ()
edprintable, I H quotetabs=True
quoted_printable / quopri.decode ()
uu_codec uu {#i Ff] uuencode e /EEL uu.encode () /
uu.decode ()
zlib_codec zip, zlib ] ezip FEAGERVEEL z1lib.compress () /
zl1lib.
decompress ()

3.2 BRI A: RS — A e
3.4 SRR W SRS B
S

PAF iR e P2 Bt 7SO ser Bl st r B . B st r. encode () BT sche (BriE R Mlbytes
KA HH) o

"W | W% [ AX
rot_13 | rot13 | &R R S P

32 BUHTMA: K rot_13 UAERH
3.4 ESE: E rot13 B4,

7.2.5 encodings.idna --- W JH R G E BRI $4

AR SEEL T REC 3490 (W H A2 7 H 09 = Prikdsi42) #1 REC 3492 (Nameprep: H 1 [E Fribig44 (IDN) (1
Stringprep Fit & ). EJETE punycode HifibME Ml st ringprep WELRE FAI ) .

AR S H ok § RFC 5891 fil RFC 5895 f#) IDNA 2008 4% fE, & H 45 = & idna #2 3
<https.//pypi.org/project/idna/>_,

%X 48 RFC 4t [m] & L7 —DMFEd 4 1 3 HEIE ASCIL “EA4F iy P ill. — A7 . ASCIT = 47 1Y 45 44
(Bl www.Alliancefrancaise.nu) 2§ H A ASCIL #9415 4% = (fai K ACE, il 4l www .
xn--alliancefranaise-npb.nu). PFlij5ltiEk4 e ACE 0 LA T ITE B TS Ui oA i
FERFAFH 5 €1, DI DNS 7530, HTTP Host R4, JCREHURTER AT QA AT REREAS
FHFRTIL R 24 375 B R Unicode 35424 bR 2 440 26 11 IDNA, IF4E ACE Fr%4 23045 H 2 Hil
R FLFEHR] Unicode.,

"BRTF 0 &A%, 'base6d_codec' WEZN T ASCI st r S TR

7.2. codecs - Giff Ry A TENRIHIEHE K pp
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Python PAZ Fh 77 X SCHFX A4 idna Gafifid#S 4T Unicode Fll ACE Z [H] )% 4k, 3L T-7E section 3.1 of
RFC 3490 H15g LI 5 B AR R A FAF R AR 20 e s, BRI R B I An 28540 ACE, H S X
DET L RIPR A TATERIR AR, R B0 ACE FR%& 4%k Unicode. M4, socket
B AT W HbRF Unicode A4 7540l ACE, DA ITERF B A% 45 socket BEHLI To/il B AT FH14
Btz Ah, 2 E AR RSBt t tp. client Flftplib #{#HEAZ Unicode F:4144
(HHhttp.client WRAE Host FE i %% IDNA 414, W ERELRZFEMIE) .
24 MR BRI LA (B a1 FREF 4% ), ) Unicode FEH A2 E S AT A i) F P a it o ph
FHLAA R B 24K AT i#RS 4 Unicode.
encodings. idna FHPGASEI T nameprep 1A%, IR EULAL PFATHRE T EAE, PASCEILE
Frdi 2 B R NE AR USR5 A H AU AT AR 75 2 0] DAE H2 (0 ] nameprep K%K .
encodings.idna.nameprep (label)

IR [A] label 283 4 ARALBRERAERIIRAS o 1Z S0 H Wi T A FA7EE, Bl AllowUnassigned HH

fH.
encodings.idna.ToASCII (label)

PEAREEEL Ml ASCIT, #1052 XL RFC 3490, UseSTD3ASCIIRules Fii MiR{E.

encodings.idna.ToUnicode (label)
FipRaEHAR A Unicode, HUNITE L RFC 3490,

7.2.6 encodings.mbcs --- Windows ANSI {4 51

PR E S B ANSI ARG T (CP_ACP),

Availability: {{ Windows 7]

3.3 R SRR A AL I

3.2 WRESS: AE 3.2 BTG, errors BRI AN: HI2SiH 'replace’ #4745, i/ 'ignore’

BEA TR o
7.2.7 encodings.utf_8_sig -- iff BOM 2 #11) UTF-8 4ifiRfi %y

PUAHSCEL T UTE-8 ZRfidas i) — A28 Ff: AEZmtd PR UTE-8 C 4545 BOM 5 hE| UTF-8 4565541
Pk o XFAMREHDLRILENE RHIT— K CYUERBAFETIRN) o TEMRD IR Bk Bi T SV E A
eI Ay UTF-8 & 456% BOM,
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Wndend

AREE AR BSER AL TR 2 L T 0B RAL, W IS a] L [ AR . HEBASY . BUBASY . DA
LM

Python 2 fit—Bb Py BEIESEAY, 5lE, dict. list. set. frozenset., PAMtuple, str x4
2 I RAFM# Unicode “FAFHRIY, Mbytes Mbytearray X2 RS —BEHIERE 1 .

AREEAL 5 DA A SO -

8.1 datetime --- JLAIT) H WA ] 3358

PACHS:  Lib/datetime.py

datetime BB T AL BE H IR A

ﬁ;ﬁz{giﬂ :i;!; I ) iz SR AR TR, S BRR SC3E d SE HT AeT REAS S O A L e A A i
TR

W%

Bitcalendar A H JiHH 5L

Bt ime I (]R3 1) MG 46

dateutil 44 HATH" R AT SRR EE =7 %

8.1.1 HIELA A AT %

H AT AL Gl DARSE EAT R A & i XA Ry AL A1 “fj i misk,
FEO AR N PSRN PN T R A5 S B ANy XA S AR D0 T, —A> BRI G REAT X T

LR ZRS SR 1 (02 B IR TB) e BN X 52 T SR R — AU g 2 [ 14 i g )
] BRI G AT (5 SRS 2 117 R R LB SCHUA S T HiAth date/time X G52 (7 H By WAL AT . AIE—AMR]

BTG T AR A2 A ARIES ] (UTC) . 24 i R34 e S LA R X TR SE A e T R RR gt
A R AT AR i
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BB IR K R R e A e T H AR P — . A S 5 ) TR AN A
A2 20 T B P S

TSRS RI N, datet ime Fltime WEHA— MR XEE @M tzinfo, BRI HK
Fihg it zinfo BTRIK—NEP]. XEezinfo WREHMIS UTC IHEIZEE . B XZFRA K S
HHE R AR E R

datetime Bidh Dt T — A HIKWtzinfo 2k, Bitimezone 2%, timezone ZKA] AR RNEAG M T
UTC R[] 2 B 22 T B A X, filan UTC A B4t 3617 EST A1 EDT B DXAF . SR (] (R A0 R B e T
HRPNH . R R B RS R BUA T2 T AR, @F 2 EAME, BT UTC ZAMf%
e iE A A B AR E

8.1.2 ik

The datet ime module exports the following constants:

datetime .MINYEAR
date B datet ime 34 RFHIE/MESY . HEMINYEAR &2 1,

datetime .MAXYEAR
date B{datet ime W2 AR KINEN . HEMAXYEAR 2 9999 ,

8.1.3 ARl

class datetime.date
—AHEAE R R H B, BB S A I B RRORAGEA . @M vear, month, and
day.

class datetime.time
— AP AR E H AR, BRI KA 15 T 24%60%60 #b. (X HL%AH “1H

7 piES ) W& JEM: hour, minute, second, microsecond flltzinfo,

class datetime.datetime
H A F e 45 & . J@M: yvear, month, day, hour, minute, second, microsecond, and
tzinfo.

class datetime.timedelta
FIRWINdate WREH ¢ ime WG, 8 datet ime X Z [AIWIBTAIA]RE , A2 R

class datetime.tzinfo
— R XAE EX SRR Y. kG datet ime Flt ime FE4RAL B @ LI TRITEAR S (61
WAL B s DX /85 B4 )

class datetime.timezone

—ANSEB T tzinfo IIRHERR T, MTIIRAN T M AREm ) (UTC) Myits .
3.2 OB

XL G A AT AL o

TEXR

object
timedelta
tzinfo
timezone
time
date
datetime
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A R A P

date, datetime, t ime fllt imezone SR SL TN SU3E F 4
o XLEFTUAGRIGAR IR AT AL o
o XEERAFYRI SR PIIGAHY, X EME BN TR 7 S 6
o BRI G F Tl L o1 ck e BRI TE AR

B — A% G BRI T v Y

date ZERIXF AR 2 R FA ALY o
time Bidatet ime JBURYRI R PASR B AL ] B2
—datetime G d FELAT S04 [ S IR B LAY -
1. d.tzinfo ANk None
2. d.tzinfo.utcoffset (d) AiZJH None
TEHAEI T, d R ALY .
—Atime MR ¢t FELATR Z5 A [F]I BSE R i S 2 ) -
1. t.tzinfo ANk None
2. t.tzinfo.utcoffset (None) Aik[d] None,
EHAER R, R R Aa .
TN AN AT BB 2 TR X BIRIE F Tt imedelta X4 .

8.1.4 timedelta JXI%

timedelta XHRFRPIA date B time F*) B ][] B

class datetime.timedelta (days=0, seconds=0, microseconds=0, milliseconds=0, minutes=0,
hours=0, weeks=0)

JiG A e TR T BB 00 X BESHOT AR BB i g, AT DA IE A 78K
HH days, seconds F1 microseconds SAEAEIENTB. SECEANIHE RN G0 -

o 1 ZRP AR 1000 fAD

o 1B AR 60 7.

o 1 /NHF & FEAR A 3600 Fb.

o 1 EIIS 7 K.
- H. days, seconds, microseconds 2x ZARiEALACHE DARIER IR 7 i E—, RfI:

* 0 <= microseconds < 1000000

e 0 <= seconds < 3600*24 (—RIFED

* —999999999 <= days <= 999999999

T B R T QiR days, seconds F1 microseconds VNAMYAT B SEIAT “HIF BAEI AR
RPA AR T

>>> from datetime import timedelta
>>> delta = timedelta(
days=50,
seconds=27,
microseconds=10,

Q)
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(R L —5)

milliseconds=29000,
minutes=5,
hours=8,
weeks=2
)
>>> # Only days, seconds, and microseconds remain
>>> delta
datetime.timedelta (days=64, seconds=29156, microseconds=10)

TEA AT S HONTF 55 849 H microseconds {H A/NEW SO, MIr S E0H & T AP ECR 8 &
I, HEH PO A A AT ELURE ST HE A B B R B . SR AT SO TF
SAPEN S, WEEARRE R e ek (AEEREE).

WERBREAL S B days B THEETER], Kbl overflowError FH,
TR AR A TR AL BRI BE 0 NREIRF . 11N

>>> from datetime import timedelta

>>> d = timedelta (microseconds=-1)

>>> (d.days, d.seconds, d.microseconds)
(-1, 86399, 999999)

e

timedelta.min
The most negative t imedelta object, timedelta (-999999999).

timedelta.max
The most positive timedelta  object, timedelta (days=999999999, hours=23,
minutes=59, seconds=59, microseconds=999999).

timedelta.resolution
P NAMEER t imedel ta X E a5/ MYE RGN timedelta (microseconds=1) .

ETHENE, R RERN S, timedelta.max > -timedelta.min, -timedelta.max A
PAZER— N timedelta N4,

SlErE (Hik):

JE [

days -999999999 % 999999999 , & 999999999
seconds 0 & 86399, 7 86399

microseconds | 0 & 999999, f175 999999

SCRFRIE S
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izH L

tl = t2 + t3 2 B3 WM. B85 -2 ==13 and tI-13 == 2 VR E(H. (1)

tl = t2 - t3 2 3NE, BEGt==12-13and 12 ==t] + 13 W HE(H. (1)(6)

tl = t2 * 1 or t1l Fel— M., BEERWML = 0 Wl //i==12 VNE(HE.

=i * t2
In general, ¢t/ *i==1tl * (i-1) + ¢1 is true. (1)

tl =t2 * £ or tl FeDL—AF mi B, SR owids A S timedelta S RS . RS REGE

= f * t2 P AR AR AR

f=1t2 / t3 M) 2 G DATRIFR AN 3 (3). R []—A Float W4,

tl = t2 / £ or tl R PA— V7 S A AL . S5 R S pli i A B timedelta f 3 I BEEURS . R

=t2 / i FE A8 DU 4 TR A BT AR

tl = t2 // iortl = | FHIRE, HAHS (WRA) FeEm. EEMELT, KRl

t2 // t3 . (3)

tl = t2 % t3 éf‘:ﬁ[j\j—/l\timedeltaXﬁ%D 3)

q, r = divmod (t1, Wifig = t1 // t2@)andr = t1 % t2 IHEEFHEE. q E—1

£2) BE, 12— timedelta 4.,

+t1 IR — AR BE R t imedelta X4,

-t1 0Tt imedel ta(-tl.days, -tl.seconds, -t1.microseconds), F1 t1* -1. (1)(4)

abs (t) Mt .days >= 0" "BET +\ *tx, Y4 “t.days < Off-r. (2

str(t) R4 [D day[s], ][HIJH:MM:SS[.UUUUUU] FERFE, Mt
R B, D WA (5)

repr (t) Rl —Atimedelta MRFRRFRIER, 1ENHH IENEHEER
AR -

(EIfigE -

(1) Z5RIEM, HETRES .

(2) 5RIEH, At .

(3) B&LA O K& eHs ZeroDivisionError
(4) -timedelta.max A2—A~timedelta FENI4,

(5) timedelta XMGMTFAFHFRIEARMT RIS XT A E, XaFH
—HAFHEIER . BIan:

>>> timedelta (hours=-5)

datetime.timedelta (days=-1, seconds=68400)
>>> print (_)

-1 day, 19:00:00

(6) Fr t2 - t3MWHEH 2 + (-t3) MM, FRIE B ST timedelta . max; FEXFMELL T HI
BB MIgESR T EE NS

P?T(.I:ﬁﬁ];{ﬂ%%%{/ﬁu\% timedelta WL S date fldatet ime W4 AT E FIAHINFIF S
B/ (WX

32 M BEE X iftimedelta W4 55— timedelta MM BRI ME, G KiizH
Hdivmod () %k, MIEW Lt imedelta X5 FakRPA—4 rloat ¥4,

SFftimedelta WG ABEATHEL, (AH A —HEEHI
== != Hi Skl —Abool MR, TLIRHHLE XTG4

>>> from datetime import timedelta

>>> deltal = timedelta (seconds=57)

>>> delta2 = timedelta (hours=25, seconds=2)
>>> delta2 != deltal

True

>>> delta2 == 5

False
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XFF A HAN B (B0 < F1 >), 24—A t imedelta MRS HANI PRI R LRI, $§5] K TypeError:

>>> delta2 > deltal
True
>>> delta2 > 5
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: '>' not supported between instances of 'datetime.timedelta' and 'int'

TEf/REAY, timedelta XY HALYHAET timedelta (0) B NSPEHR FAE .
ST
timedelta.total_seconds ()

R B E RIFE LS T 208, M T td / timedelta (seconds=1). X THE M PAEE
FAEERIER (Fli0 td / timedelta (microseconds=1)),

T BRI AR, EATHEMEPR PR SR E (REZHF6 LT 270 440
AR IR 8] B ) -

3.2 UGBTI

class:timedelta Jti: 7554

— AR AL F s 151

>>> # Components of another_year add up to exactly 365 days
>>> from datetime import timedelta

>>> year = timedelta (days=365)

>>> another_year = timedelta (weeks=40, days=84, hours=23,
C.. minutes=50, seconds=600)

>>> year == another_year

True
>>> year.total_seconds ()
31536000.0

timedelta ﬁﬂtﬁﬁﬁ@/ﬂﬁﬂ

>>> from datetime import timedelta
>>> year = timedelta (days=365)

>>> ten_years = 10 * year

>>> ten_years

datetime.timedelta (days=3650)

>>> ten_years.days // 365

10

>>> nine_years = ten_years - year
>>> nine_years

datetime.timedelta (days=3285)

>>> three_years = nine_years // 3
>>> three_years, three_years.days // 365
(datetime.timedelta (days=1095), 3)
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8.1.5 date ¥%

date XEMAFANHEATTEF W HY (45, HFIH ), BIY4 4 Bk 50 A 57 a8 A~ 1 JCBRAE
KICTAETHTIHZSELH, A0 TETH2HRZE2 H, RIS
class datetime.date (year, month, day)
P SRR B . SR TURTE T T B Y A R
* MINYEAR <= year <= MAXYEAR
* 1 <= month <= 12
o 1 <= [ <= ZE4F AR AT REL
WERSHONTEIX LG N, WL valueError 4.
Hetdgds, Framdnk:

classmethod date.today ()
IR ]2 B Y A Hb H 3

XEZEMT date. fromtimestamp (time.time ()) .

classmethod date.fromtimestamp (fimestamp)

AR [ B POSIX I [ Y 1), BN e ime . £ ime () 2 0] PR30 e s ) 38K o

X REG| K OverflowError, WISHREEUER & C localtime () MU ZHREREIM
%, FHHESHE localtime () HEERT| K O0SError, W ZEMES B IR HIFE 1970 4£ & 2038 4E 2
B THERTER A E S EPEHE POSIX R%: I, EF&Mrromt imestamp () 20 .

33 R & §| KOoverflowError M A &ValueError, YR B E B EAEBH EFE
C localtime () PRELHI CHFFE M., I 27 localtime () 45 HI 5| KOSError M A

HValueError,

classmethod date.fromordinal (ordinal)

AR [ BT AR A R A S i B, P ASC LA 