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CHAPTER 1

[Python pRxUJE | L5 T 2 ARIMH

PR R P AR R RE = TRD ] SR R ANRE , 5@ B (number) 2 R A1 (list). 378 15 SL7U(E),
Python A% #3586 F (literal) (TBAMUE S, EEEMIREREHIE 7L/, EAE R R ERE ST
BRI R R e E S, (J—JrThl, Python YERATE DA MEEAESE, BIAPF 72U ERITRF)

Python bR >t 3G 1 (EV7t ok ML 91 1l PR35 e (0 AT DA 338 import BRG] A Python 72
AAERE . eRa XA R0 2 1 Python #0007 5E F6i1 , EAEE BV RESAZ O IORE R A) .

AR R R P TR ARAL, A FE AT DA R 2R R IO S SR . SRR DA C S R A
Jit Python #iskes > o, HAth ) /2 i Python f#2 [EIPAJEASAY 73X (source form) 5[ A . A7 LA AR LA Th g2
B Python 11, 15,24 stack trace I K; A LEH @8R EMFE RS, AnlE AR eiigs; 245
P 3Eb4 R JE I A Th RE BB AE /1T, 52 World Wide Web., B4H fr it FI A% (E) & (R #5% B2 Python [ AR TAIAS W]
TR AR AH A2 BT A HAR DA K Port (1) Python A8 F 1Y), {HAG L8 @ Al 2 45 52 4% 5l 75 K AE L U pi AR B R 48 T 4
VAR, HEA L PR R R E TR T AR .

EAFEE [EAR ] N4 Python sil. EEENH—LEEHEmRA . WHAE. M—LLpIshER, 4
e B FE A TR AN FA B RAL

B AR ARIE B M F B P A, [EI7E R B MR ph 2]~ =8, AR5 T LAFSE]—{i# 3 Python
O =X T S 9 RS AF B £ TEE A . AR, B o g BAE i — A/ NE—igia A TE— R DA
Pk [EE HE (A FEARETEE) s R0 AR SR RS | A s e ) s ek il . fef®, ARAR
2B SO lEA A A, ARRT DA EE A MBI PI R (R random B o ANERAEZEAAHE]
miﬁﬂéﬁﬂiﬂ,ﬂﬁ&i@%#@ﬁﬁ%Aﬁ,ﬁE%E¢ﬁ%ﬁ%%ﬁ%Wa@%E@%ﬁﬁei
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1.1 TTRMZEE

o WERMBL [T Unix) [EVRE, AR EREEAFTER Unix R, (LEEAREHATER AR E
TEERHBL.

o WREH S EERENEE, AU [EH: Unix] EREITA KA WER macOS 1308, HHER Unix
Bz k.

4 Chapter 1. 4}t



CHAPTER 2

[Flg

v
Xy

&+

Python F{waf A7 LM TN, BEIRFER AT AR E 2Epk . DAR R BRGSO BRI A1 1

Fmk
abs () delattr () hash () memoryview() | set ()
all() dict () help() min () setattr()
any () dir() hex () next () slice()
ascii() divmod () id () object () sorted()
bin() enumerate () | input () oct () staticmethod ()
bool () eval () int () open () str()
breakpoint () exec () isinstance () | ord() sum ()
bytearray () filter() issubclass () | pow() super ()
bytes () float () iter() print() tuple ()
callable () format () len () property () type ()
chr () frozenset () 1list () range () vars ()
classmethod () | getattr () locals () repr () zip ()
compile () globals () map () reversed() _ _import__ ()
complex () hasattr() max () round ()

abs (x)

R NI AEXHE . SROTLAR R F AR S T __abs__ () MIXIR. WMRSHRE
S, R Il E AL

all (iterable)
IR iterable ()i TCEIY MEAE (ST ERXGNZS) WERE True . EMT:

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

IR iterable [FAT—TCE HEAEWER ] True, QRATERXTS N2, R False. ST

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

ascii (object)
Hrepr () Kl BE—MIEXRE T FRERERFE, BREHH \x. \ufI\UXfrepr ()
1R [l A4 HR o IR ASCIT 4Bl (R A5 A TG Lo AR 24 ER Al Python 2 [ repr () R [BI 25 S AH L
bin (x)
PR AR DA “0b” FIZR Y —HE I EA . A5 R 2N TER Python ik, WIER x R J& Python
Fint X4, BUHE X __index_ () Jik, PAMRBIEEEE . FTHE 2801

>>> bin(3)
'Ob11"

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

WA —ETHERIZE “0b”, B AT AU 53k

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

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

FiW format () PHEZAEH..

class bool ([x])
B —ANTR/RME, True 80 False. x (i AFRHER AALM X T2 M. AR x 2R EE A 1%
Rl False; HAEMIRE] True. bool Fgint WTFH (B WA F LA - int, float, complex ), HAth
EAMEKEE. ERA False fll True HANSEHBI] (S 04 R1E ),
37 MR x B BB RS,

breakpoint (*args, **kws)
R B FER FH BPRARBE AT A e HAORUL, Bl sys. breakpointhook () , HiEG# args
M kws o BRATEHL T, sys.breakpointhook () Wpdb.set_trace () HIEHSE . 1EXFE
T, BEiEE—ER A, H SRR T Apdb Hig AR EED AR B aT#E A A . (H2,
sys.breakpointhook () W PABRE A HA—LE R F I M breakpoint () B, PARTFH AR
FHAREAR o
gl k—A~% it EH builtins.breakpoint PS4 breakpointhook,
3.7 BCHTIA.

class bytearray ( [source[, encoding[, errors] ] ] )
iR o] —A~Hr i) bytes (4L, bytearray F@—ARARFH, WETEE N 0 <=x <256 AL, EA W]
ARFFINVRIRN W TR, WoT 520 22 WAk (A bytes KRR ITIE, S Wbytes 4=
bytearray 1%
F T2 source W AN [ 1 5 2ORAI G AL K4 -
o WERSZE—A string, AR encoding ZH (errors ZHANRTTIEN)) 5 bytearray () &fll
Hstr.encode () JiEFNs string F47% i, bytes.

o WRSZ—A integer, SAIIHAK/NAIRECF IR, FHOEH null T,

6 Chapter 2. [Fli2FH=
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o WERR— N IEE Geh IKEE T RIRT S, AR R BE G DR AR W IG 1 8
o WSe—A> iterable FIIAAXIR, ERITTRMTEELAZ 0 <= x < 256 BREEL, BN
HRIIRNE
WA LS, WEIER/NHN 0 1%
B W=t H| 5 5) KA - bytes, bytearray, memoryview Flbytearray 3t %,

class bytes ([source[, encoding[, errors] ] ])
AR A HHY “bytes” X, R ARAEFI, WATHENA 0 <= x < 256 {yEH. bytes
Rebytearray WARIERUA - EASHREEFAOERAIFNRS] . 51 e

ik, MiERBERSES by tearray () M.
FARE AT A FHMEQIE, 2L strings.
5 W, =3t 4 75| KA --- bytes, bytearray, memoryview, bytes 3t % Flbytes = bytearray ¥:4F .

callable (object)
TR S HL object 2RI LR True, HNREIFalse, NHIRM True, JHHAIIRESRIG, HANHE
Rl False, WIEHH object ¥ @RS EHELEFRAN (JHHZERHR B —AHR9EH ) o
BB _ call_ () WIEEATIEE.
3.2 WUHTIA: 3X > R T4 7E Python 3.0 #F2F% T, {HFE Python 3.2 B E B .

chr (i)
i& 1] Unicode A AEEEL i I F AP F 474530, B4, chr (97) iBIBIFRE 'a', chr (8364) &[]
TP rer. Xigord () MIMREL.
THEWAETEEZ 0% 1,114,111 (16 #3275 &2 0x10FFFF), fl13R i i85 NEE , &k valueError
.

@classmethod
AN R .
—NRFEKEHCENE NS, LW BB B CENSE 1S . WEHA T
K B vk

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

@classmethod XFEHITER IR N R decorator -- 1172 5] function,

SRIT IRV AT AFESE EEAT (1 c . £ () WA DAESE B EZEAT (BN C O . £0). HPr@IEPASE
f&ifﬁﬂ%ﬁ‘i@%o WERITTIRAE TR IMIRAFE B, WHZIRAE X RS fE N RS — 12
BRL A

KI5 Cr+ 5 Java PSS EARR .. WRRTEEE, WSHA N P staticmethod (). K
KHEHEZER, HSH types.
3.9 WS KT ITE ] DA M6 £ 22 Billproperty (),

compile (source, filename, mode, flags=0, dont_inherit=False, optimize=-1)

Ff source JmiF BACAS B AST X5, RAGXF R AT PAexec () Heval () PUAT. source T AR HLAY F4F
B, AT, B0 AST X%, S Wlastc BEHURSCRY TR ] AST X4,

filename SZ 5T HIRACHG LAY X4 5 WA TR ZEM SO 2B, W] AE A—SE TR (&
WA '<string>').

mode SEZF5E T gt RS A FH AR, QIR source Z1EA]FH], TIPARE 'exec'; QIR ZEH—FKiE
X, AIPARZ "eval'; WAL HIEN, IAZ "'single' . (FEHJG—FEOLT, nRFRN
PATEERAE None FF g TEI K. )
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S flags FI dont_inherit 15 5. 24 0% WIBA> 26 5 25 26 70 DA KOS 24 SRR future HpPE . ARG
HBARARME (A ) WACHS 2 SR compile () BIRRBAHE B AR KA. WRAH T flags B
ARG dont_inherit (235 9%8) W AL TS AMATHRRHG AL AR 2 Sk S BSME ] flags Z A1
SE R IE g B future TE5) o QISR dont_inherit AETHEEL, W] flags ZHL - AMERE AR
(future JF PRI 24 1P AR VETT) 20 -

YRR e R future 1EA)R f FURFORFEIHIN o LURRAL T DAE AL 457 OR SKAGIHZANBET . 5 IH%F
A future FRPE TR AR W ATE_ future  BEHEY _Feature 5L compiler_flag J@MEH
E . %iF 540047 PP FEast Wi p & A PyCr_ AT 24 FR.

optimize SE G E SRR VALGN  BOAE -1 Bele S REEHY -0 EITHI R A Ak gl . X 1k
0 (FAf; __debug_ WE). 1 (WriEdilEk, __debug_ “R) B2 (SURFAFH MER) .

UK g B IS A ik, RS M K SyntaxError FR; QR EAD AL null AT, 00 2 fil

K ValueError S#,
MR EAEL /T Python fURBIY AST /R, & ast . parse (),
gl k—NFitFEH compile FFHFZS%L source, filename.,

il 1f 'single' B 'eval' BIGFZATRIBTAFERET, HMALFAE D —DMRITREERE. X
fili code FEBLH 2R Zy A I T A i) SE BE A

Wl RN A SR e R A AST W GIN, Python R34 7 A Python
AST 253 B KR 2 WL A0

3.2 WU SE: SuVPA P Windows il Mac 98 A746. 16 " exec' BN IFG: BUABATAFLE . BT

optimize 2 .
3.5 i AR 2 1 source T ALE null FH TGS A TypeError 4,

3.8 MR Fi il A: ast.PyCF_ALLOW_TOP_LEVEL_AWAIT P ¥E A 7 kR FF & A DA I X B 05 )2
await, async for fll async with X #f.

class complex ( [real[, imag] ])
R real + imag*1j HISEL, SR PAFRRECECT AN R, WERE—IES R T, WEBH
BEA—AZR, T BB LA 5 =S, B DNES AR P . PRSI R
FERMEERE (RIEEH) . WERAIET imag, WIEGAEAE, WiERBEBRine ffloat —fEdE
TR AR SE SRS, Wik 05.

X8 Python X4 x, complex (x) %464 x.__complex_ (). WIR __complex_ () K
ESNREEERZE _ float_ (). MR __float_ () A& XNKFFEERZ _ index_ ().

MlE: MNFRFHREARIT, FAFRTE + 5 - (R B AN REA 254 . I complex (11425 ") R

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

FeF £ - int, float, complex FHR T B EEAL,
3.6 R A ST DA H T R 2R A SCE A B E B T A A
3.8 A QI complex () fl__float_ () AREXMENERE _ index_ ().

delattr (object, name)
setattr () MXHEE. LSRRI — TR . RFFFRUARXT A TEE. IR %
A, ZEREBCEMETE ERENE. Ul delattr (x, 'foobar') ZfT del x.foobar,
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class dict (**kwarg)
class dict (mapping, **kwarg)
class dict (iterable, **kwarg)
Bl dice WER— T, Shldict Minkif £ - dier TEEAZ.

HAMASRERA, HSWNEW1ist, set fltuple 2, PAScollections fHdk,

dir( [object] )
WERBATES, MR Y FTA A I 2 AR5 R IR %S, BB B RA R M
FIE3

WRNRAE —AN2 N __dir_ () BFEE, AT ERERA, I HaR E—AN @S H£. X
WSEEHE X __getattr_ () B __getattribute_ () PREIIXTREEN HE Ldir () KRG E
T S

WERFEATRME  dir (), XPERBLERMNLEEXN_ dict JRHWRZERNSIERS S .
LERVIFRIA BRI, WRNERAEHE X __getattr_ (), ARGEARWTHEAHEN .

BN air () HLEDRSARZEBE NS RAT AN, B S il BRI 5o 5 A2 4 i e R :

o AURXTGORBIA R, WIFIF A SRR A AR

o AURXT SRR S, WHRUEENRBIEARR, H Hid NI 2L w8 k.

o B, FIRCAENRIBIEATR, ERREMATR, I HBHERERRR A B R
SAENBRIIES Vet =i IR R (Y U

>>> import struct

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

['"__builtins__ ', '__name_ ', 'struct']

>>> dir (struct) # show the names 1in the struct module

['Struct', '__all_ ', '__builtins_ ', '_ _cached_ ', '__doc__ ', '_ file_ "',
' initializing_ ', '__loader__', '__name__', '__package_ ',
' _clearcache', 'calcsize', 'error', 'pack', 'pack_into',
'unpack', 'unpack_from']

>>> class Shape:
def _ dir (self):

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

>>> dir(s)

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

WlE: BAdir () FERKTEFELEXBMEA, oAE S ER E TSGR S FHEA, A
SRR E GRS R A PR — 2k, B RARRAT M T REFE R R AR 2[R As . i, 48Es e
i}, metaclass [ JE AL AELS AL .

divmod (a, b)
TR (FEEE) BAERES, HAER TR R R [ — X R R R B R TIR A H R, &
FME BEAIBELFRN . XHFEE, 455 (a // b, a $ b) —&. MNTEFEAH, 432 E (g, a
$ b) , qiliH & math.floor(a / b) HATRESE 1 /N, FEAEAHENT, g * b + a $ bflakk
AR ik a s b IEE, EMMF ML —FE, JFH 0 <= abs(a % b) < abs(b) .

enumerate (iferable, start=0)
IR —EERI R o iterable W7 — ¥4, Biterator, sHAMSCFFARAN S . enumerate () 1R[]
WIERAR__next_ () FHAREl—AT0H, BES—NHUE (N sare FH4G, BRAK 0) FiE s
B iterable FHARHIHE..
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>>> seasons = ['Spring', 'Summer', 'Fall', 'Winter']

>>> list (enumerate (seasons))

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

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

EMT

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

eval (expression[, globals[, locals] ] )
LBR—ATFAH, VALATIEER) globals Fil locals. globals S22 — A~ ik, locals A] PAZAT fa LT
JOE

expression ZHLLAE N —A> Python Fih U (NBIAR ELe —DRAFIR) BRI, HEEH globals
Fll locals 5 Sy 42 SRy Ml Jey b i 44 23 ) o QSR globals “FMAFAE LA E DA __builtins_ SHHEHIMH,
W SAERRDT expression 2 Fii 3 A VAR A B0 A B R bui 1t ins BT X EWRE expression il H H
AR hRHEDuL L ins BRI TEE TR HA2 IR ET 2Bl WS4 locals “7 S HERIAE
globals 7 3i. QR PHAFHL[E N0, K AT S eval ) WA M B9 ERSEH 1Y globals Hl
locals. LR, eval() HEARHMNEFRGE NG CERIFR) 4% 2 15 23 AR .

AR AR R R AR . TR RN Bl . Bl

XA BB BT DA R HATAT A 52 (Wcompile () IR . XAER T, SHEMAENTE, i
AT MR IFZIT ST mode 25 )t "exec' Aheval () IREMEN None .

PUR: exec () MBS PITIER] . globals () Ffllocals () BRES H IR 24 B4 R A T
i, R DA EAMG# S eval () Blexec () K.

TN AS Hast . 1iteral_eval (), ZMRELAT AL PATIE S SCF R FRIB PR
Bl Rk—% it F 1 exec T SE code_obiject,

exec (object[, globals[, locals] ])
AR RCHFE ST Python fU . object Wil 2 FAFHREE U XIS . WA FATHR , IR AR TATER
AT R — £ 5 Python iFAJH HAT (RAER AT BE) | AR AUXT 5, BRI EEIIT. 76
FEATREOLT , B ATAY AR ER R, 2 R A R S (WS Tl Y file-input —Y) o ITERE EI{HAE
fRibsrexec () MBI EF3CH, nonlocal, yield Ml return i RETE R EUE LLASME
Mo AR IEE None.,

TR B, QRIS TR I, AR 24 w1 P AT AR R T globals, W& —
AT (REERF AT, R ek F I T4 R RRAAE & . MR REIRHEAE T globals Fil locals
BN T2 RFRT AR . WL T locals, TI'E R DURARMIBLEFRAT S . i iCAEFERR 25
I, globals #l locals /2 [f]—~7 i, 415 exec f52I WA BT R AE N globals Fl locals, ) ARRSRF U 1R] i
A LA T

W globals T AL builtins_ BE, WG IZEIH AN NEbu 1t ins BT .
I, FER AT I L exec () 201, A HCH __builtins_ FHIEH A S| globals 5
P AT DA FH W2 Py AR o

" ARHTRS RS2 Unix WS IOTTESRAT . NSRS SCF BRI, i (R T A AR B Windows 5 Mac KR4 T4F
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Bl R— % it F 1 exec T SE code_obiject,

fiE): W globals () Mlocals () RS H IR 24 {4 Joy AUAS 7 81 R n] AKFE A1 15 3
?"exec () WIS ZASFIEE =582,

fiEl: ZRIATEOL R, locals (AT HUN R locals () REHE E’J R ARNEL AR BRI locals -
ﬁﬂ%@%%ﬁexec () PRBGR A B AR locals (5200, W5 BABHHAL 18 locals 7L

filter (function, iterable)

H iterable W pREL function 3R W EHREE TR, MR- HIIERLS . iterable 7] DA —ANFF, — A
FrE Ay, Bi— kR W function /2 None , WSBREE— DB 0rk%k, R iterable v iy
HiRERTTR SRR .

¥, filter (function, iterable) MY T— M EMFEFE LR, 24 function K2 None [}

R (item for item in iterable if function (item)) ; function J2 None JHMEN (item
for item in iterable if item) .

& fitertools. filterfalse () Jf#, BA function k|0 false I 7 3EHL iterable W IGE AN FE R

class float ([x])

AR ] B AT R x A R R

WERESZ PR, WERAUe & TR F 7478, PR ana ]l AR, Z i) DA 25
Mo AEIIFFSA T M= WRIEREICA PR, S RATPAR NaN - (R . IERTESS
REFHH . BRUIHUL, BREERIER)G, A LIURE AT iRk

sign = "+" | m_n
infinity = "Infinity" | "inf"
nan = "nan"

numeric_value
numeric_string

floatnumber | infinity | nan
[sign] numeric_value

X B, floatnumber j& Python 7% fi £t 7 B X, i I floating. F & K/NFES A A, B
fn, “inf”, “Inf”, “INFINITY”. “iNfINity” #FA]PAFRIETLG K.

I3, ARSES R RO R, R[] B AR (£ Python ¥ fURS BEVEIEI ) (972 midi.
Lo oin Python B EOR LA, WM&k OverflowError,

;<1$# il Python X4 x, float (x) &&ILH x.__float_ (). MR _ float_ () KEXN]
RrEHEZR _ index_ ().
ﬂﬂ%‘?ﬁﬁ%‘@ , W3zl 0.0 .
Pl

>>> float ('+1.23")

1.23

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

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

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

(Fotkss)
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(R —H)

>>> float ('-Infinity'")
—-inf

HF KA -~ int, float, complex b T 1% mIA.

3.6 FURE A SART DAGE F TR Sl 2o AR S v BT T4 4

3.7 Wi g x A LB AL E S AL

3.8 AR QIR float () R@MNWFEHEE _ index ().

format ( value[, format_spec] )
KF value ¥eAi g format_spec FEIN) “MAXAL” IR format_spec (IEREIURT value SLBHIFER, (A
REHON ERBU I AERS ATEE 48 XS IRIE S .

BRINEY format_spec 72— 23745, BlEAN SN st r (value) MIERIER.

i H format (value, format_spec) << ¥ i J type(value)._ format__ (value,
format_spec) , FrPASEH FHM P _ format () HIEREA WM. Wy R bR
Flobject HAH format_spec K%, diE R format_spec SR MHEA & F47H, WSk TypeError

[=pc

IFHs o

3.4 R & Y format_spec K f2 S F K E B, object (). format_ (format_spec) £ fill
vaTypeErroro

class frozenset ( [iterable] )
R —AHf) frozenset MR, B EWIESE iterable THJICHR. frozenset @—PNERIEK. H
KR CRY, WZ W frozenset fMIEA KT - set, frozenset,

EEHNE set, 1ist, tuple fMldict 2%, PAMcollections Biisk TR BHAL.
getattr (object, name[, default] )

R R A2 BRI name WAUR TR . WIEARSZ TR R R R —, MR HZ 8 e .

BN, getattr(x, 'foobar') % [[T x.foobar. HWIRIEEMWIEBHAFETE, HIRMLT defaulr {8,

NagEE, HflEAttributeError,

#E: T ARG KALERER, FHILATFIRESGRAE B (A TRIZIT L EN) 4
UM getattr () RIBLEE .

globals ()
A [ S B 2 P AR i 4 s (B A . TR A A, RO A E SRR BB TC e R e R L
P AR T AL .

hasattr (object, name)
LS R DGR AFH . WRFEAR RSN EEZ PR, WERE True, 75050
False., (MIhfER2i@idEM getattr (object, name) HBEMGAAttributeError S KL
)

hash (object)
RIPZRT R G A (AR EA WG A EDRRE. BATEF M A HR TR B R P e 7 B
FAFR/DECE A R R G A (RIEEEATREUARTE, 411 F1 1.0).

) R R T HOR __hash_ () Kk, HHEE, hash () REHVLEEH TR REKTR FIE.
S __hash__ (),

help ( [object] )
JEEINERTTB RS (WRBEZAEE ) . WREA S, R 6 B o B sl AR
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BIRGE. WERES R AT, WTEBHL, gk, 2K, rk. REFECR RS RRIZFER, HF
FEFEH & EATEREBIE B . WPRESZHAME R R, WA %Xt G B .

TR ARAE B IE 250 R B TR (), U‘Ubfﬁiﬁ_iﬂﬂﬂhelpw 1 IR T R R 2 T 3
HURFEEES . EEMREE, S0 A MR EESH FAQ & H .

R BUE I s 1 ¢ e BB N By 2500 .
3.4 W5 pydoc Mlinspect WYAEHE AT HA X G252 (5 5 5 4 i Al — 2

hex (x)
PP LA “OX” RIS/ NG TN SBE R FAFER . AR x A2 Python int XJ4, WAZE LR (9]
B __index_ () k. —LEfF:

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

WS BRI A N R G SUNG T/l 7, HFalefEa e “0x” wigh, WIn] DAGER R 77 ik

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

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

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

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

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

F L format () REEZAE E .
FiESRAint () B SPERI AR DA 16 S HER 5L,

s AR EERIGTE S AR TR IE, W £ loat . hex () Jrik.

id (object)
REIXTE “BRUME" . RIEE— R, RIS R A i i P A 2 ME— B e 1. Al
EG=4 00 WFE /E\—ﬁ?I‘EHE’Jld() fE.

CPython implementation detail: This is the address of the object in memory.
gl k—AFitFH builtins. id HHEE id.

input ( [prompt] )
WERAFAE prompt 2 ,”'JHE’?AHKE%J&} KEAWIATR . Bk, ZREN AP EEH—4T,
PHFECA TS (BT ARBWIRITAF) IR, 243200E] EOF i, Wifftk EoFrError, fig:

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

"Monty Python's Flying Circus"

WRMB T readline 8, input () RHEHERIZAIL S04 T 948 A0 7 52 R I RE
Bl E— %1+ = builtins. input N Z4 prompt.
TEIN R A Z JG5] Z— 81T builtins. input/result FfAFgig.

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

AR [ — A ETFHCF BT ¢ ME R RO B, BB AR SRR ] 0L AR x T __int_ (),
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int (x) ¥Rl x.__dint_ (). W xEXT __index_ (), BFRF x.__index__ (). fH x
FENT __trunc_ (), BRHRE x.__trunc_ (). XFRESEL BERRESA

WA x NR2EF, BEH base ZH, x W@ AT, bytes, Ronit il base V) B E S H{H
Wbytearray Ml ZICFHAIAH + 3 - (PEAGREZH) , BiETAVE k. — D6y
n ECFEAE 08 n-1 9, Hrba®lz (B(af]z) 3810235, BRIAM base 2y 10, FuiFig kil
0. 2-36, 2. 8. 16 FEHIFIEFE T AZETS F H 0b/0B . 00/00 . 0x/0X FiZikE . HhHlh 0 %
MR AT R RS R RRE, Ba Mg RaZ 2. 8. 10, 16 4§ H—4. FrPA int ('010', 0) 2
JE¥ERY, (B int (1010") Ml int ('010", 8) EAEM.

PR E GES 4 F R - int, float, complex .

3.4 WS WIER base Njgint BSERF], [H base 354G base.__index_ ik, WS MR EKIR
Bt %, PARIRRAEH base.__int_ |4 base.__index_ ,

3.6 Jift A LRI DAGE TR R e AU S0 P ) B A T AL
3.7 MR x BAE R AEME N A E SR
3.8 A AR __int_ () REXELEE __index_ ().

3.9.14 iR H A int PR AN AT RN LA 0] 2 2 BRI AT B et 4 iR 55 MGk . 24K A4
R ox RO i nt B0 /A ine FelON FAFER IRV R EIN &5 & valueError. HZ ¥4
FAF P AR TR A SO,

isinstance (object, classinfo)
MR SEL object J2 244 classinfo W SLHISCE I (H#E. [M3EE0E D) FARMERME True, QIR object K~
R ERBPNS, RECREZIRE False., IR classinfo @RI 4 04 (8% i HAb LI odis =
HAMITTA ), A2 object 2 HATAT— N RBA SLBIFRIR [E] True, WIS classinfo WEANE AL,
ARG BT TN, W5 A TypeError B4,

issubclass (class, classinfo)
Return True if class is a subclass (direct, indirect or virtual) of classinfo. A class is considered a subclass of itself.
classinfo may be a tuple of class objects (or recursively, other such tuples), in which case return True if class is a
subclass of any entry in classinfo. In any other case, a TypeError exception is raised.

iter (object[, sentinel] )
R [l —A~iterator 5. MR R BTSN LS, F—NLSHMREZIEFE AR, WREESE
ANSLZ | object WRE X ERERMIL (B _iter () F¥E) WESWNS, SF XEFHHL (F
__getitem__ () ¥, HEFSEHM 0 F1R) . WEREA LR, 2k TypeError, Hi
HE LS sentinel, W24 object WAFZ VP B G . XAMFOL A BRERL, BRERFAHE
W next__ () JERERS AN LS HU H object; WAL IR W] [ 45 5 J2 sentinel Wi %2 St opTteration,
73 DU 3R ] ] P 55 5

HESFERELRD.

Hfyiter () W FIEXAY N Z — @A EBREEEGES . BIan, A bRt 2 S b s i 81
B, B RRIRSFR 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)
REF LK E (GTEANEL) - LS ALUZFS (W0 string, bytes, tuple, list 5§ range 45) S&EA (W
dictionary. set Bf frozen set £%),

CPython implementation detail: len X} T K Tsys.maxsize B K JE Wlrange (2 ** 100) &5
koverflowError,
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class list [lterable])
BRI R, 1ist JLhR DRI AR FH) AL, G S Lse (7)) A2 £ R - list, wple,

range.

locals ()

R IR B R Y AT R FER BRI IEARZ RS 1ocals () BRREIH
HAS . WERERMZg b, locals () Mlglobals () j&l—A~F4L,

s REE SO T N BN SRS O 1Y SR AL B AR R (E

map (function, iterable, ...)

R [B]—ANKF function |5 T iterable W —30 fi th LS5 R LA . WERAE A T HIMNY iterable %5,
function W75 37 A0 R AN S22 9198 B H T A ATk ARG th AT R 3. 244 22wl kA
S0, R EAN RN EARER . T REMMACZESEocHNEN, §S
Hlitertools.starmap ().

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

max (argl, arg2, *args[, key])
R AT ARG PRI ICE, B RIS KA ESE S i R .
QR R T — MBS, BAUEdESiterable, JR IR ERXTR PR RPICE; WAL THIAS
DA B ESE, LR B RO ESEL .
AW HBEH AL S . key LS4 HEF REUH IS EL, Wk 1ist . sort () WY, default 5%
Z i ML ARG R S R [ E . MR ATERN SR 2, I HIEA 45 default , Wik valueError,

WARAZABIILER, )”'Jlﬂ:ufﬁlhklil A HRE . XA EHF TR M sorted (iterable,
key=keyfunc, reverse=True) ] #1 heapg.nlargest (1, iterable, key=keyfunc) %

Fr—2
3.4 A keyword-only 352 default .
3.8 R F 4 key W] PAH None.,
class memoryview (object)
R 25 LS AT CNAEIET X%, A XRIFEIEER, ES RN 400,
min (iterable, *[, key, default]
min (argl, arg2, *args[, key])
R AR R i/ ITER, BOE IR RIS KA ESES i MY
MR HPEE T AN ESE, B ierable, JRIPIFIIEAXT R R/ NIICE WEREEHE T A KA
FRAIESE, R E RN E S
AW BB KBTS key KSR EHTRE I SEL, W% 1ist . sort () W), default 5%
Z@ RG2S IR [ R . QR ATIE RGN =S, H HIE 4 default , Wik valueError,

WA Z A /e, IR R R 5 — R8I 1 . XA AR HE Y TR sorted (iterable,
key=keyfunc) [0] i heapg.nsmallest (1, iterable, key=keyfunc) %T##ﬁo

3.4 BETN A keyword-only 552 default .
3.8 iR HE 5 key W] PASH None,
next (iterator[, default])

LR iterator ()__next_ () FEIRBUTF— I WREREFER, WLEREISER default, 1%
BEBINENfh &% sStopTteration,

class object
R —MNEERHERFRN G . object RFrHGRIES. EHA A Python JESLBI Ry @M k. X4
PRECA L AT L2
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il T object WhH__dict_, HILTEHEHEEEMERS object LA,

oct (x)

FF—NEEREEA R — TR “00” PN HEHIFAFER . 85552 — N E7ER Python ik, WA x A2
Python ffjint X%, IPEFEE X __index_ () FiEiRE—A58, —Lf]1:

>>> oct (8)
'0010"

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

UNR B BB g \DE R 7, FFRTERRA TE “00” BIZE, WIMTDAGE IR J5 ik

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

('"0o12', "12")

>>> format (10, '#o0'), format (10, 'o')
('"0o12", '12")

>>> f'{10:40}', £'{10:0}"

('0o012", '12")

FW format () KIHEZAE R

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

FIIT file F1R B XS ¥ file object. WRAAIAFAFERHTIT, MBI K 0sError. 52 tut-files ZRELIML K
LUDEE I VIN R

file J&—Apath-like object , FrRIGFEFTIFHI SRR (HEXT ISR R0 AR H SR AT %A% ), o m]
DA R R R R B SRS . (WSR2 SCHHIAST , BBl R B VO XF4 5 AT M, R
3 closefd #i% >} False )

mode Je— NIRRT, THEEST I SRR, BOAMER "o, XEWRE B ASCABES I 32
Weo Ffbis WAAT: A tw' (BRI 2AERISCF); HFEMERIR ' 5 JBME 'a (78 —2 Unix
ARG L, TCRYHIN SRR AGLE, PT A GAMSBIMNE AR )« ZESCAB, U2 encoding
BEATE, WIARIE-T- Gk E A4 : fH] locale.getpreferredencoding (False) K3k
WA . (BEEERAI G ARG T, W0 R R A8 E encoding. ) T IR :

4t
3

&8

EYENN

BN, ek o

HEe e, W e e e 2R
B, QRS IR R IB
— R

AR (BRA)

T I ERSEA)

+|a|o|y x| (s

AOABEACR o GTIFH T OO, 5 et {30, B w5 twib ' FITIF U E S A
B T+ 5 b RIS AR 2 A

A48 58 BN, Python X3 “HEHIFNSCA VO LA BERIEAT IR S (046 mode Z41111)
o' ) REIYNZE A bytes W5, ANIFATATIRED . TEXCABRAT CRIMEL T, S35 mode Z4h
@é‘;ﬁt'ﬁ) i, SCPFNAESRIEg st e, EEEMTEER encoding (MRLE) B M5 BIARIHY
ERETIR)I AT
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WA SRV — MR AT U, RO ATFRAE MR, e s . ZaiESER
FE2 B Huniversal newlines, X4 Python 3.0 W N BRIAFT N . 5 S [fnewline TR Z 1) XY T B 244
Rl

Hill: Python 7R flciF 2 RYEHY SCA SCIFARAS: A AL FEAH Python 4 B5g i, LS P-4 T
5.

buffering ;& — AP EREERL, TR EZ MR . £A 0 R (R AvrE itHEtT), £
A1 REFE TG v (HAE SRR H) , AN > 1R FR 2 RN X 37K
INe VERL, XEEEE S XK/ NE T iR Z e VO, {H TextIoWrapper (B mode="r+"
T SCE) S5 —MEeh. BEHAE TextIoWrapper ZGoh, HJEMiH io. Text IOWrapper.
reconfigure () fJ write_through FRiEH. BG4 W buffering ZE0N, BRAARY 2ok TA/EM
T
o TE SO AR e /N HBEA T R vy i R SO SRR R o X KD, SR KR R A
m “Hek/N Biffi io. DEFAULT BUFFER_SIZE. TEVFZ R %0 1, SEvh XK B %k 4096 B
8192 5.,

o “EHA? AR (isatty () IRE] True f3CHF) MEMATS . HABSCASSCOE ] _FakSng )
T S

encoding 52 JH T ff it ok Zn i ST SRt i 44 5 o X WA RAE SO . BRIA GRS 2408 1 5 10
(R locale.getpreferredencoding () IR[EIAE), {EHA] AL FEAT Python 3¢ % fh)text encoding .
A RLFFM LYK, HSH codecs Bk,

errors J&— IR FAFER SR, T4 2 Wnay b PR 2 b RN A Al i3 - O BB AE — B A . W
DA A AR e SR RAL BRAR T (BIFE4E R 472 % ), (HEMif codecs. register_error () YN}
HIATAT A R AN FE A2 PRt 2 A 80 o bRl 44 PR3

o URIEAEGIGEE IR, 'strict' &8k VvalueError B . BRIME None B A M R HIRCE .
« 'ignore' ZWgHHIR. HIEE, AL IR S FEEE LK.
o 'replace' SXRFEARIE (Bl 2 ) EAHEREIEIHLT

+ 'surrogateescape' FHEALMIA LR T2y U+DC80 2 U+DCFF J[H A ) T J7 8 AR
o MTEG AL surrogateescape ff AL L I X L FURD (57 22 45 (] 21 AR 7] 19 5
o X I T AL EA RN e A% A A

o HEHEG AR A S ' xmlcharrefreplace ' . 4t A SR FEAPRAE I M AH B 1) XML 5
551/ s#nnn; .

e 'backslashreplace' i Python [ [m%% X 758 iuAg st 0 5kdE .
+ 'namereplace' (WHEERMEGHIZIR:) H \N{. ..} 5 UFPHIEHA LT

newline 355 il universal newlines BE M A% (EAGE T 30A# ). B PAE None, '', "\n', "\r'
A o\r\n'. BB L/ERE:

o MU AT, Q1R newline 2 None , e FH i A TR B0 A BUATRTDARA "\n", "\
B '\r\n' Z5R, XUAFTRRIIEA P \n ' FEARBIREIYE . ARE R T, R s A 4R TR
3, AEATEE R [ 25 5 R e . QR B BT AL AR E, W AATA 45 F AT R 4
1E, I HaR 458 3 B T45 RN 29 .

o it thH AR, 1R newline 2y None, WHAMALAT ' \n' FAFHRFEEH RGN T4 IR
ffos.linesep. HIHR newline J& ' ' 8 '\n', WARIFTENFE. WIE newline ZAT [ HM & EE,
W ABATAT " \n" FRPREREAR R 45 8 45

W2 closefd 72 False 3 HEGH T SCAHRIATF AR SCIR4 , IRA2SCIF KPS, JRJZ SCPFHMBR AR Of
TIPS ARG IS4 W closefd waZiiy True  (BRIME) , 15 WIR5] A 152
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AT DA % 35 AT VR FH ) opener Al H & XIF A% SRR EREH S5 (file, flags ) W opener 3545
SCPER G SERE SCPRAT . opener M ATEI—ATFFHI AT (Hiffos . open as opener i 5{f
# None IRCRAHIA) .

AN SR T +T 4k R ed
NHERRBIEH os . open () BREIdir_fd FITES, ML ERH 9 AR AT SCuk:

>>> 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 () MRELITIR [l [ file object ZEBRIPLT BT AR 24 0f flopen () PASCARI ("w', "', "wt ',
"rt EY FTH SRR, Bk 0. Text TOBase (Bl io. Text IOWrapper) I—ANT2%. 4
Gzt DA RIBECF T I SCHERT, IR 2@ io. BufferedIOBase —A12. BIKMEHZ
FEHEN RN, EXffiRNlio. BufferedReader; FEH AZHEFIFGEM —#HIBAT, B
WRHlio.Bufferediiriter, MAFZ/EERAT, B¥&M io.BufferedRandom, 428Gy, N
2Rk EJEAEH, Blio. RawIOBase f—/~FFio.FileIO,

5B RS PHRAEBIE, B £ 1einput 1o (BT open (). os. 05 path, tempfile fMshut i1,
5l k—~% 1t E 1 open T SEL file, mode, flags.,
mode 5 flags S8R DATEIFATA A FEA_E i dhonlifiid .
3.3 hURE A

o ¥HNT opener 2,

o W xR

o WEMER T0Error, MAEROSError |4 .

¢ WRSCHEEAFAEN THEEHERIBIGY ('x' ), UEAM% i lemxistarrror.

3.4 JRESE:
o SCIFPIAESE IR

Deprecated since version 3.4, will be removed in version 3.10: 'U' 5=,
3.5 MUE 5%

o WERRGHA B W, BESAETF A AR, HREIMAES TR,
AREfA InterruptedError & (JRATEN PEP 475),

o T 'namereplace’ HRACFERIO .

3.6 Ji T
o WXL T 0s. PathLike X4 H .

o 7£ Windows b, T — &Gl G & X FFR [ io. RawIOBase W12, A Zio.
FileIO.,
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ord (c)
X7 RS Unicode SEAFIFAFH, R B R E Unicode 19 5 4. 0 ord ("a') iR [EIHESL 97,
ord('e€") (BRICAFS) &I 8364 . XiEchr () HINEREL.

pow (base, exp[, mod])

R[] base 1] exp R : W mod A7HE, MR ] base 1Y) exp IRFEXT mod B4 (L pow (base, exp) %
mod EER) . MBHIERK pow (base, exp) HMTRFTIZHIF: base* *exp.

ZROLTCNBIEZET . IR B ERE AL, E ) e BRI EA R A R B . X int
BRVERL, S5 HA SEERHIR AR ()5 ), BRAES A E: FEXFERL T, Fra S50
AL AT S RO S P SRS . B, pow (10, 2) 3&[E 100, {Hpow (10, -2) &[] 0.01. X
Tint B rloat BRI HEM—DIEREI TR, 7 — AR EIERGR. Fla, pow (-9, 0.5)
R[] —ANEET 35 MME.

XFint BAVERL base Fl exp, WIRZGH mod, W) mod WhZ5i AR H. mod WA RS . WL H
mod 3 H. exp FAE, W) base WhZHAIXF mod INvJ#ERR . FEXFMEL T, Ff<xiR ] pow (inv_base,
—exp, mod), HHW inv_base fj base W FEIET mod B4 .

TNHBIBIT R 38 BB 97 HtAk:

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

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

3.8 MU S X T int AR, =SHOERN pow ULE ARV —ASECHE, BIRTATHEEBI 450
3.8 SR AT RBTFSE 2 AR E S

print (*objects, sep="", end="\n’, file=sys.stdout, flush=False)
FF objects TTENE file ¥ B SCAGL, PA sep MR HAER M L end. sep, end, file F1 flush WNFAFEHE, BEAT]
WA PA KB F SRR A
A IR ARSI P T, SRR PIT T str () —F, HSWBAZNR, DA sep I
TER L end. sep Fl end FRNURFAFER s EA AT AH None , iXFEIRE M HEGAME . WARRA %
H objects, Wprint () $FRE A end.
file ZHHE—HA write (string) FYERINTS; WRSERFAESCN None, M Hsys.
stdout, HTEST PSSP CAFRFR, Wilkprine () ANReH T ZaERIBR SO 4
SIS, Wik file.write(...),
Wi R R EAERERET file, (HUR flush KEEFSECNEAE, MR HRH -
3.3 fRCESE: HEINT flush FAREF-SHL

class property (fget=None, fset=None, fdel=None, doc=None)
i [n] property Jg .

foet JRARIUBTEE R AL, fset 2T BEEBVE(E R %L fdel J2 T MIERIETEERY &L H H. doc 2y
JERIEXS RIS AT

— LA TR R T R I x:

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

def getx(self):
return self._x

def setx(self, value):

(FItakss)
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(R —H)

self._x = value

def delx (self):
del self._x

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

WMH ¢ 2 C WL, c.x KM getter, c.x = value ¥fHH setter, del c.x $fHH deleter,

WERGH, doc 518 property JRYERISUREFATH: . 75 U)3% property K545 DI feer () SCHYFATH (WIZR
FAE) . XM property () ff hdecorator B8 A SRR TR T AR 25 2 5 B

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

@property

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

PA L @property #Mfigi bt voltage () BRI — A BAMFE L FRE K B2 @R "getter”, F4F
voltage B SCRY 7483 15 &M Get the current voltage.”

FHEBEN R A getter, setter A deleter J5¥k, BN FIAERM#S R G EZ LB 1R R
A, FERAH R 0] BRI R TR MR R A o 3K A i — 1R R

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

@property

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

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

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

FRHE SR ABI TR M. R B RN R S S AR YRR AL AT [ 1 AR (FEABI R

Xo )
IR ] P RHE TR R R R R A 5 E2 S EHRT N i JE % foet, fset fil fdel.
3.5 RS FRIE R R S SR P R I R P B 1

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

BIRBEFR A REL, (Hrange SEhp bR — AW P HI28Y, 2 Wikrange *xF % 555 %0 - list, tuple,
range " SCRY AR .

repr (object)

R — R AT IR B T . TS RBORN, RS 2R B P AT &
Hizxt gyl idheval () BT ASAXTREAMFERE, EHAARE LN R EAS R MEERRE
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SRR, P A G T R 44 B LR S AR AR B B4 R R P E S
__repr_ () J7VARAEH RO RS B 2 18] )

reversed (seq)
R B —A [ ] iterator . seq WhA @ —A~HA __reversed_ () FYEMIXTRBE & SRR T HI ML
(M 0 FHARRIEEBCRAISH) _ len () H¥EM__getitem () HiE).

round (number[, ndigits] )
IR [A] g{umber HABINEURG ndigits (SFGEERIE . Q2R ndigits $AE WS BN None , R 8] f5c i A (E
HHEEL
XT3 fround () MINEZER, Hawid A S iEER 10 B ndigits WORIIAEEG WA SR
MR ESARSE , BEREMRAL (I, round (0.5) Fl round (-0.5) #J34 0 i round (1.5) 3 2). {EAi
BRUER T VE A RN ndigits (AL, FEMED. QIR ndigits YAABEECH None WIR [FHERHEEEL.
MR [BME 5 number {2 EFHTA

XTF—H& Y Python X}4 number, round }FZF645 number.__round_ .

B W SR T round () AT R TRER A ABUA: BN, round(2.675, 2) ¥4 2. 67 A
N 2. 68, XARRRFHIR: X450 i T RZHCT IR/ NIEE bR BN REDARE RACKS A
Fon o WS tt-fp-issues TREZEE.

class set ([iterable])
BB set X5, FTLAERRA A M iterable JRIUTCE . set 2— NN ERE., WEHset Mk
& RA - set, frozenset FRELFETRX A SCRY o
HrRHEMAERIESENEN frozenset, 1ist, tuple flldict 2, PAfcollections Fidk,
setattr (object, name, value)
WS Sgetattr () BIFXT R . HBECH—AX S — N FRR A —MEEE. FArREE — 1M IE )8

PEECE ISR . RS IHERS ZEE, REX R AR M#fE. fidl, setattr(x, 'foobar',
123) 4T x.foobar = 123,

WE: T AAEARIES KAy, Wi FnEEAERBE (AT RIZIT L0EN) &4
FROAEfE f setattr () RKETE .

class slice (stop)

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

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

A5 iterable H TR 0] — 4N EHERR 5112
AR S Y, HAEf T2 €.

key ¥6 €17 BASEU REL, T M iterable BE: 0 HHRBUH T LI H 4 (B A key=str. lower),
PRINE N None (HIZILRITTE).

reverse J—/M /R, IRV True, WENIIZRICERHE SN I THET o
i/ functools.cmp_to_key () WREXAY cmp eREFEARN key PREL
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WHE ) sorted () PR ERERN . R NHEFF IR S 00 HRe 45 A 45 1 70 28 B A I sl Ak
HERRER - XA R T2 EHE (BIASCHEBr . HIRER ST ) .

HEF Bk R < fEWiH 22 [\ i . BOREX—A 1t () FEE A THER, {2 PEP 8 st
PRFAE NS & R XA BTl re 5 A HEY TH (Wimax () ) AR ROBERITHH B4R, X
T BRI T AR IR k. SCBLTA A LA B Tl iR & 2B IR AL, R IR 2
FCRETTPAE I S8 gt O HI ¥,

A KA /R BN 2R 20 . 72 sortinghowto .

@staticmethod
SRR S YRS
HSHEASBREX N E NS5 EREH—ANESE, E0H EE
class C:
@staticmethod

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

@staticmethod XFEMTERIR N R B decorator - #1527 function,
SO R TR R AT DAFEZE AT (0 C. £ () AT DAFESE B Lt AT (Bt c O . £ 0).

Python WS 1A Java 3 C ++ HINESHEELL. HiES R classmethod (), HTAIEAHE
a1 R AR A

BBTA R, WA AR A R staticmethod , FHFXFHARIMSTRLEEEAE. L2t
SUAE DL T 5 EA R AT e RO B B e A SO S BTk . T, R B

class C:
builtin_open = staticmethod (open)

T2 A RESTHENE R, 20 types .

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

Rl —A~str A object . A RIEMFEE., WSFstr () .
str ZWE T Hiclass . BWEZRTTFAFRIEEER AT A XD s

sum (iterable, /, start=0)

M start FFUE H 2210 4% iterable XK AN R L ETHE . iterable (/)38 N, 1 start {E R foiF
FFAFER

X 26 B R Uk, fEFEsum () WEMEAR. PrEEARFANNESER X ZEMAH .
join (sequence) . AP JRKGEXTIF AMEKA, WS Mmath. fsum (). BPE— R 5T AR
%, WHEEMHitertools.chain(),

3.8 A start XS] il KT SHOLAORIEE .

super ([type[, object—or—type] ])

RS, ERHERB RIS npe WAEEILHRE. XX T IR CERPHES UK
TERAH .
object-or-type i i& Fl T8 R Wmethod resolution order, &4 M type 2 JG TG .

2503 U8, W object-or-type f)__mro__ D -> B -> C -> A -> object F H type H{H N B,
NMsuper () HBEEE C —> A —> object,

object-or-type ]__mro__ J&MHII [ getattr () Msuper () FritREMEM I BT RZINY . %8
PR, W ATEAT AT AR = G4 A S I B i s

22
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MRS A8, WERREIMEBEENZERLEN. WRE-ASH I —IX%, W
isinstance (obj, type) W NE H. MR - NSHRH—12FL, M| issubclass (type2,
type) WAUHEM GXiEHTHRITE).

super BRG], FEEA BYPRMZRZREEW T, super W] 1RGSR B 45 € B
SRR, TR B ) 4. XA 5 HAD SRR TE = super 1 VAR AL

5 A H B AE S SPATIREE R IMEZ TAkK . 514 Python FrjliA i AN AE T ESMmISTE S
BACE R AR IIE T 24 XA SCE “SEIREY BN TTRE, B 2RSSR YR .
BET o ] BRI AE R B E L NS AR R 22 (FRRE A Y 2 s T Er, m
B S A ML 30 S 28 JZ G SRR A TR A, 38 R SR A P BE AL AE 2 A T 2 Bl AR N s 28 )

XEFPAEFAS B, SRR SR B A X

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

3 TOPEERZ O, super () WAIHTIRIELSR . — - ATREMIN S fre e L MG i il 4a &

=

W Bsuper () RERMERMEEEERWI BN o RkLIHMW, Bl super ().
__getitem__ (name). EMEIX—AREAEHECH __getattribute_ () F¥&, XFHHEERA
AT AR RS, R MEZ EAkR . XL, super () FEM% super () [name] IXFR(H FE
A BRI T R A R 0 ARl S

WEERERZ, BRTENSHEILACAS, super () FARTAETTENTMEA . WASEE A IIH
HESHOFIAT AT . BAZREXOCE I TIEE XNER, P diifas f5 2 A ZR A
PAIE RS 2R 2 E 38, b F5 Bl 7 ¥R 5 17 24 1y SE 61«

XA KA super () RAMTBATWMEZERI ST, #5Z 5 (61 super() H45H .

class tuple ( [iterable] )
EIRPAR N REL, (Heuple SEhs B2 AW ARFIIFA, S0AETL 55 9] K2 - list, tuple, range
HH R SO A

class type (object)

class type (name, bases, dict, **kwds)
B N—NSH}, 1R8] object ()RAY . IR PBIMER— type X4, i Sobject.  class_ FiRIAIH)
TG A]

Wil isinstance () NEBREOERIITRZEAL, RHESHEFRIEN.

HBAZA SRS, RE— ) type X5 . XEARTE FE class iIBMA—MEISER, name P
BIRZ Il name_ J@1E; bases TCHE S HEIRIF WA bases  JgPk; W A2 W ST
i R LIS object . dict FIMAFRFERM BRI EE L BN dict_ @2 miml
RSP DIl . N S5 TE ) SR R A £ voe X5

>>> class X:
a =1

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

GIETEEEES

Fe e = SH00 U K F SRS WUL B E LT GEFN __init_subclass_ (), M4
FIGE P RET (B T metaclass) (777773

Y1525 class-customization,
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3.6 UESE: type M TRURARER type. _new__, FAFREMMN S EIIEARRBOT S
A,

vars ( [object] )

RIS, 3. KPISUTMHERA_dict JEYEMXTRI__dice_ JEfE.

BORAMLHLX RIS A B dict  J@tEs (HE, HEXMRM__dict mHEREXRA
REEA (Bltn, REMHcypes. MappingProxyType Wi 1k B 4% H H 7 i) .

AFSE, vars () WATHER Iocals (). HER, locals FHACH T HEHGEIEM , B X} locals
) BRI S 9 200

WERPEE T—IXREERA__dict_ J@¥E (Fl, HEREIMIENLT __slots__ J@IER) W

=G| K TypeError .

zip (*iterables)

E—NRE TREGEN RN R B RITRIIE LS.

R [E] —ATCA R EACRE, HAPEE i AT SR A RS ROF I SR R H i U0 4P
ATEAR G i — DRI, AR IR A 2 A — RO RS H0, ERfR[]
—ANHICAE AR . AR, BRI AR ST

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

PREL S PRUE T IE A S d M A B WP 9ok . ARl DA zip (* [iter (s) ]1*n) XFERYHT
AR — RVEIERIN K n (404, ORER B AFa9 LR n R, PAESA A TdH B A 5
n R ZE RIS R . BrIERBCESE R AR KA n i8S

AR DK AT ER IR AR R AR VCELER), W zip () RUE A BERF R AR . a5l
HEHMED, WMNMHitertools. zip_longest ().

zip () 5 * BEAFNE AT AR — 513

>> x = [1, 2, 3]

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

>>> zipped = zip(x, V)

>>> list (zipped)

[, 4), (2, 5, (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)

fiE: Simportlib.import_module () AlA, X2—4>H# Python %ife R 752 M 2w J ek

i

24
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I3

RS import IBAAGEIH . B AR Gl T Abuiltins BHIFIK(E4 builtins.
__import_ ) PAMEEL import IBAIME S, (H2 MEUREUGXFE, BT A8+ (=1L PEP
302) ME A S LIFEER AR, I HAS B E, B2 A E 2 e B H 2 BAASEEE .
FIREE AN EHRE S import () MINIZH importlib. import_module ().

%R S TN name F5E, 0] BRI 45 %E 1Y) globals F1 locals A i WA AE L) bR SCH R 3244 FR o
fromlist 25 1 T B iZ M H name 35 € FIREHL S AR S 8 TR A B AR . A SE B 5E AN H: locals
B, WAL globals ZHURHfE import AT .

level 45 € J2 (il 4 X SR ARR A o 0 GBRIAED) MG AT A level S IERUEFRAIN TR
JAM__import_ () BWIHE, FFEHRIIHKZE FFIEES UL PEP 328).

24 name A E RN package .module B, WHRFSREHEEZHNE B mSZHIKNLFR),
M DA name G R, (HJ2, 245 H T AESSHY fromlist ZH05F, WPRRR ] DA name iy 44 BIRH .

B, EA) import spam HYZEARF N5 AT AU A AT A 73585

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

1/4) import spam.ham ARG H LA IR

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

|

THERAEX R import_ () RUMALRBITUZEIREY, RO @l import TEAIHEEE B4 E 4 Fr
DD e

H—JME, 4] from spam.ham import eggs, sausage as saus HGEHEE N

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

TEiX B, spam.ham B d import () R[E. AT G G R BOTFIRE 25 B AT
N4 FR

WRE LB A RS AR (FTREERY), M importlib. import_module ()
3.3 RIS level EATESZRF L (BRAEBEECH 0).
3.9 RS M TamATEE -E 8 -1 i, FREEARE PYTHONCASEOK IUAERF9E 20 o
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BB BAAETNEGZ SR, BIT&:
False

bool KMMMERMH. % False MILZIEMNH &5 K SyntaxError,

True
bool KRAMEAE. % True WERIFEMIF 5Kk SyntaxError,
None

NoneType RBUME—(H. None ZH N TFIREME, YR NEASEREBL A . 45 None I
fERANERIF 25 K SyntaxError,

NotImplemented
WHIBEEH Y (W _eq (), _1t_ (),__add__ (), _rsub__ () %) WiR[EETRE,
FHERBERE SR AR SE I n] d FEHON H B8R 5yE (W __dimul_ (), __iand__ ()

55) T EAER AR B BB R AR R AL

fEE: M PR (SUgtHh) Jr¥k&iR 1Al Not Implemented WY, MERERRAFE2INS oy — A2 (Bl A
—LER AR, WO TIEEAT) WRHRAE. AR TR 2R B Not Implemented, NIAERERS1F
1KY e . B RIR MY Not Implemented -5 B G PR A 15 11 B 2k [7] 2] Python fUA5 FH i)
NotImplemented {H.

S FIFAEF A

#E): NotImplementedError fil NotImplemented ANA] He, B EITEMUALHA R, &
KABHEH EMFEAEE, WS RMNot ImplementedError,

3.9 MU B8 VE R /R(E K f#EE Not Implemented B FH . ERT H SO B, ERHR
K HiDeprecationWarning. BEXHIEARFH Python HUARH 5| &% TypeError,

Ellipsis
SEME ST L7 M FEPRE RS P E AR A Y R R RS A
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_ _debug___
W2R Python A DA -0 &=, MLHEENEM. 7HiES N assert i),

fi[l: A& HNone, False, True fl__debug  TIEEHIRME (RELHEMN, MEREES, H5
KsyntaxError ), FPAEMTAABGA N “HIER” HEL

3.1 A site IERRMPEE

site il (FEEE IR A3 A, BRIEGH - arfTieml) FHILDHEIME NS G2 2 m. ETINH
e shell flRA T, HAAERR R R

quit (code=None)

exit (code=None)
LITEIHOAT R, SATEIH 2R, Bl “Use quit() or Ctrl-D (i.e. EOF) to exit” , 241 ] I X 41,
PR TR E R AT K SystemExit,

copyright
credits

T BV SR A PR X G 20 ST B RSO S 1R SCAR

license
LFTEN X SRB;, SFTEIH—4505 5 “Type license() to see the full license text”, 4{# XTS5 0T, KA
VOB BRI I SCAS (R s —BF )
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CHAPTER 4

[FlzE Ry Re

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

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

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

4.1 ZiE{EEN

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

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

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

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

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

XLJE TR, IR TP HES:

B8 GR: [Ef#
X Or y if x is false, then y, else x (D
x and vy | if xis false, then x, else y )
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 WM ILIEM/RZIHMAFIR, Hiknot a == b 2WfFEHN not (a == b) MMla == not b &
G RIEIRA R

4.3 LLBEH

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

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

BATRIIEFIAAN, REZEBAR R A IS R . == BEAFRAEEX, Bt LA (4
m, %), BET is . Hith <. <=, > fl >= BHEFFAER BT E L. i, 4S50S
2 —NEBEL, ENSWH TypeError B

HA AN FAR RIS SE 0 L b Rl A, BRAERENL T __eq () HiE.

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

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

A PR A MEREIERAZE in Ml not in, Efl¥lierable 3BT __contains__ () JIikHI
BUFT S .

—_ -
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4.4 IR --- int, float, complex

AAAE =R B R B e, 5 SR 4%, IbAh, fa/RMEJE T80 2880, A A TR A
B, PEEBCEE M C i double SRSEHL; A EARIIFR B IT T AENL 25 37 OB RS BE AT NP 2 s TE T
fEsys. float_info WHEH . I IHFER, 530 A—MFEmEEG0OR . BN DE 2 PEEBGX A
W, WHEH z.real fl z.imag. (FREFEASMIIMBTERL, FREMEA fractions. Fraction
PABZ A P iR BE R T Mg decimal . Decimal, )

BUr R B B Y B RS I BT G R B Y . AN IE IR B EE (EAE Sk AR
A JEHIE) SRR W E /NS B RE BT A T A S AR O S A R EAR R 5
T AR (SEERAERRE) , VR] DAKE S R R ml I s Bk R A5 2 LA S A R R S A
Python 52 & fFiR Az M uBE RSB EIESE ANRBUERTR, ~ B4 RN EIER S
FeR 73— NERVERUR AL, s R i B, TR E R . AR R E 2 A A, TR R
SR SRR

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

AR R (BEERAN) #EFF Iz (A XasBARESH, S04 operator-summary) :

ZE ZR: g | =8
Xty x A1y HYA

X -y x Hly 22

X *y x Al y [

x /y x Fly BT

x /]y x Al y [T EL )

X %y x / yREK @)

-x x B

+x x AN

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

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

X ** y x )y KR )

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

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

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

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

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

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

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

jey -] #R:

math.trunc (x) | x BWr N Integral

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

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

A KEZE RS fmach Hlemath B

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

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

WA R AL SC TP HE P i s Ha1 2

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

(ETfig -
() AHBAECR AR, 2FEEIKValueError,
(2) 2% n AT IRA pow (2, n) .
) fi%% n LS TERA pow (2, n) , FERTFBUEERIE.

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

4.4.2 BIABRIMITE

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

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

>>> n = -37

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

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

EMT

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

3.1 BCHTNA.

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

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

b'\x04\x00"'

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

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

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

>>> x = 1000

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

M length AT TIRFOR . ARBEBORRER 4 W T BORFR M A5 K over flowError,

byteorder ZHHf & T 2 BB FATIF o WA byteorder Fy "big™, Wi 0515 i 7 A4 Y
F3ko QS byteorder g "1ittle™, Wi 7 FHET MR R . FRKEHARS RS
Wy, & sys. byteorder YENFEITE.

signed ZHH 58 2 A5 BT —RUARMID R KR BEEL. WIER signed h False T Hay hip @ U84, &5
koverflowError, signed WIEKIME N False,

3.2 UGHTIA.

classmethod int.from_bytes (bytes, byteorder, *, signed=False)
IR 1] R 2 7 T B T 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 ZHLILIF N —bytes-like object B2 T B ATEAT SR .

byteorder Z 3t 5 T ™A FATWUF o Q1R byteorder y "big™, Wk {3 35 BCEF T 541
Frko QISR byteorder 2y "1little", WM T EFTEHMNAKRE . Bk FVRS LR RAF
Iy, WEHH sys . byteorder fENFATIFE .

signed ZHHGWIIR A5 —AHMY AR BEL
3.2 OB
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int.as_integer_ratio()
Rl —X R, RIS T IR BT Hr BN IR A R B XA B 1, 1
(s

3.8 OB INA.

4.4.3 FREBHMIMIFGE

float Z5USLTY T numbers . Real abstract base class, float A DLUR N7

float.as_integer_ratio()
IR [E] X RER, AR IE AR5 T 50 B0 B BN IR o5 RG]k overflowError T NaN I

&8 % ValueError,

float.is_integer ()

A2 float ST A IR AL AR MR ] True, HIERE False:

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

>>> (3.2).is_integer()
False

PN T 38 SR 5 H NI BCE AT R Z (R e . | T Python 3% sU807E N A6 ol bk, R I i ik
5 3 BEAF B 2 B AR 2 PRGNS A IR TS 3E B A 5 A AR VRS A R A
TERE . AR TR EUE TAER AER A H
float .hex ()
PA-F S HER A R P TE 2GR Bl A7 SRR o AT A BRI AL, XM FRRER SR AT 0x Al
FERAR p INFEEL
classmethod float.fromhex (s)
R PAH S HERFATER s SRR SER . FAFER s T DA Bl AR R 25 4
EE float . hex () BEEM T, W float. fromhex () £2)5,

N AR R AR

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

A[¥ER) sign ATPA/E + B -, integer Ml fraction & T /NHEHIEIDAS A F4FH . exponent 274 Al 1k
ISR -F SR KNG BA 0, 7E integer BY, fraction WA/ 5 /DA —AS TN HIED . BUiEESRLF
C99 FRAERY 6.4.4.2 /N TR M) IEYE , 2 Java 1.5 DAL P AIETE . F5BIH, float. hex () W4T
PAHAE C 8 Java ACHD il /S b S 807 e, Mk C 1 $a ¥ #4558k Java i) Double . toHexString
FR A S AT o float . fromhex () FifEsZ .

T YEE exponent &+ HEHIBM AR T/ b4y, B4R L E S REHEMN 2 MER. BN, NIRRT AR
0x3.a7pl0 FE/RTFESE (3 + 10./16 + 7./16%*2) * 2.0**10 Hfl 3740.0:

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

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

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

XFTATREA A BT = Fl y, ZOR x == y WUAE hash (x) == hash(y) (EHSI __hash_ ()
TERSRD . A TIE TS MET IR (ukint, float, decimal.Decimal flfractions.Fraction)
BRI ARIERL R, Python XU B IG iz BB B T 0 B HEUE LS — M m L, HIiZis®s
Stint Mlfractions.Fraction MATERSEH, DA float fldecimal.Decimal ATAFRLHI W H .
MATT FUt, RS I I A B gk P R T P RIS R Y. P RY(EAE Python H1R[PAsys. hash_info
) modulus JEMEMIEA T
CPython implementation detail: H w7 B $0%E, 1€ Clong i 32 fifgblgs P = 2**x31 - 1fjfEC
long k64 IHLZE F P = 2**61 - 1,
TELANAIN 4N Biridk:

e R x = m / nB—NENINAEMEHEH n AvTgk P e, W%E Y hash(x) ¥m * invmod(n, P)

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

s W x = m / n2—NERPAEEH n 779 P R ((Hm ANRE) W n REEXT P A, DA_EAENIAR
B S I NE X hash (x) HHEEME sys.hash_info.inf,

e W x = m / n@—PHRWAEHEIE X hash (x) 4 ~hash (-x) . WERGERBAEN -1 NHRFH
Bl -2,

o ¥%E H sys.hash_info.inf, -sys.hash_info.inf fll sys.hash_info.nan #{A{EIE LS. T
TG MZEE (AR ) MAE. (BT vl i 2SS LA AH R e A (. )

o N+ —complex {f z, £ @iLiT5 hash(z.real) + sys.hash_info.imag * hash(z
imag) FFSLTEBANHE B FH 45 Ak, 4T AEE 2**sys.hash_info.width Mﬁﬁi&?
range (-2** (sys.hash_info.width - 1), 2**(sys.hash_info.width - 1)) JEEZ N-

A, AnSRE5Rh -1 WPRFEE R -2,

9T B B RN, o A — SR SR A P B A R Y Python AURS R B, W I B, float
8 complex HMAir(H:

import sys, math

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

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

mmn

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

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

hash_value = -hash_value
if hash_value == -1:

hash_value = -2

return hash_value

(Qi¥iE3)
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(R —H)

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

if math.isnan (x):

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

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

return hash_fraction(*x.as_integer_ratio())

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

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

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

return hash_value

4.5 EHRZEAT

Python SCRFFEZ AR AT ARMAE . 10238 (50 P B ok SE B s BT T Rir P B e Sk

REAI SR REE T SO IR R 7 51 B SRR 4.

BRI G BRMRAS R, WE L— DIk

container.__iter__ ()
Rl —AIERAIRT S« 2R FE SR T SRR AR I . AR AR SRR R A% ACZE AL, AT DA
PEALEIMN ok L T TS SROR R AR B e . (SRr Mk OB X G i 6904 [l i SR
FEM SRR BEAL S DT 4544 . ) 7 YA XS T Python/C API At Python X4 KRR ZER 1A tp_iter

AL
EAER R B B TESFFATWATE, EASERAN T # R E st
iterator.__iter_ ()

RENEERXRA G o X2 [ VP A AR FE AR A for A1 in 1A (EH I 00« MO ¥ERT . T
Python/C API 1 Python %} 4 HUEEMIAR) tp_iter Ffi7.
iterator.__next__ ()
MZEE R B R —T. iR C R AR R, W5 kstopTteration B W AR N T
Python/C API Ht Python Xt % RBIGEMA ) tp_iternext Fl{,
Python 3¢ ST JLFPEACER AT G DASCHERT— R Jr A 26 8L . A Al SRR A TE Xt kA B T
ARV SEIN, AR ST A B 1A R R BN E
— HIERERW__next__ () HEGIK T stopTteration, BMAM—EX MG AR S5 . ANEE
AT AR ) SE B o3k R
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451 HpigE3ERy

Python fjgeneraror Ffit 7 —FhSLBLIE AR ML A BESE Ty 200 WRAEGIXIR __iter () IFiEBEEBlN—
ANERGE, EREIRE-DIEREENR (AR Bl — AR SR) , AR iter () M
_next__ () Jiik. A REMRITEZAFE W AZ yield kA 30k,

4.6 ISR --- 1ist, tuple, range

A= RPEARESIIA : Nist, tuple A1 range X5 . SYARBR = F A FISUA T AT iR Y P 41 A
SAEL TR/ A

4.6.1 @ARFIIIRIE

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

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

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

=8 ZR: LIz
X in s WA s RIS T x WSS True, HIK False (1)

x not in s NS s PRYEINEZET x RN False, BN True (1)

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

min (s) s [ /NI

max (s) s PR KA

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

AR B P A SRR L . Rl b, tuple A1 List (1) B @38 i LA B TR I A HF . X EMEHE L
WEERME, WA TR RGO AME, HHENPIKELAME . (CBATTESAESSEM
comparisons 43 )

fift:

(1) R in Flnot in HARFEMHNG O H (CBUN T a7 B IS RARI, HEEe % 151 (Blllstr, bytes
Mbytearray) MM ENHEFT T F6N:

=)

>>> llgg" in "eggsll
True

(2) /NT 0 9 n fHA PSR 0 RALPE CEIN—5 s RIS P . EHHERFS s R A S s L
EMSWZRII. X4 H &% Python FiAL B FREEINIL:; Hln:

ST, BT B T IR 2
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>>> lists = [[]] * 3
>>> lists

[ry, 1, (11

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

[e31, 31, [311]

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

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

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

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

>>> lists

(31, s1, [711]

H— AR DAYE FAQ 45 H fag-multidimensional-list &5 .

(3) Wi B/ oA TAfE, WRT T RAXTT R s BRE: RIS 280N len(s) + id{len(s) +
Jo HEGER -0 738878 0.

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

(5) s i8] j KN kMYIRBOESCHITARL 0 <= n < (3-1) /k ERFIS x = 1 + n*k IR
WP . BATEdl, RE15 R 1, i+k, 1+2%k, 1+3*k, PABCEHE, M4ik%] j BHEEIE (H—EANEEE ).
2k CHIEERT, § fj SR EARKT len(s) . Xk HAMERS, i flj SPMEARKT len(s) - 1.
W i 5 PSS None, BTSN “&1b” (H G2 imp Z R E BT L A5 HHEE,
k RAHZE . WIER k ok None, WI41E 1 40P,

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

o IR PEE s X5 AR A — AR RS st r. join () BB A—4~i0.StringIo
SR HEAE 25 R I R BT (A
o WARPHHEbytes MR, FRATURBIMEHbytes. join () Bio.BytesIo, BH IR AT AL
Hbytearray WEHFTIEHPHE. bytearray MEEWARR), H HEA w0 = EHLH
o WMRPHEcuple MW, HUCAY E1ist K
o MTHE R EAH M SR
(7) FALFEH| KA (N range) (O FEEE R E R TP, RIS SZ R P8 P R .
(8) M x 7E s R AEIN} index &5 &k valueError. NEFTA KA SCHHEABINSE il j. P2

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

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

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

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

iz8 ZR: [EIfg
s[i] = x R s IS | TRl x

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

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

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

s.append (x) B x g r ol AR (8T s[len(s) :len(s)] = [x])
s.clear () Mos PREBR T A I (S5 []T del s[:]) (5)
s.copy () A s kI (EH T s:]1) (5)
s.extend(t) B{s += t | Ht NS s GEA FZEE T s[len(s) :len(s)] = t)

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

[EVfig :
(1)t AT IR Y v RA R R K
(2) AIESH BN -1, RIAERCAT LT SR BRI R 0] e J5 — 00
(3) HTE s HHRAE] x I remove () BTk valueError,

(4) MR RAFFHE reverse () ik FHE B0 T H MRIES M2 5. 3R P rE 2 id
WA IATH), BRI LSRR .

(5) {33 clear () Fl copy () &N T HALFHII T B AT A3 (Blldict Mset) MR RREE—3
copy () Nigcollections.abc.MutableSequence ABC —#B4y, 1H K22 B E A4 i) w] 28 51 2%
AR T E.

33 BUHTINA: clear () l copy () H¥E.

6) nH—HEH, B — BT __index_ () BIXR. n (AT OECRHHEFS . FHHRTIA
SV BN KGN, IEAE A 720 5 0F AR s * n UL,
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4.6.4 List (%)

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

A PAF 2oy A 51 5% -
o MEH—XHES R TR A K (]
o S, HPhWmLE S (al, [a, b, c]
o [ EMESR: [x for x in iterable]
o [EFIRAIMESE: 1ist () B 1list (iterable)

1 38 250 F 3 — A %, A I drerable v i 35 B A A R ) WI(E 5 T o iterable W] DAJE )T 51
TR A RS E e B S AR iterable T 42— 3%, BRI R EIHAIA, K0T
iterable[:], fldN, 1list ('abc') RME ['a', 'b', 'c'] W list ( (1, 2, 3) ) &M [1,
2, 31. WREAHHSE, WEsradE—Na5% 1.

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

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

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

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

W PAF ] functools. cmp_to_key () ¥ 2.x KAGH) cmp BREEER A key BREN .
reverse J— AR H. QERBEN True, WEEAFIFRITTEGHS T A THET o

A R R ST B Bt D £ S A TR 91 DA BRAIE 2 [ 28 B o AR P S A o e [ 3
%r;r@iﬁﬁa@, EHALREHIFEIFS] (B sorted () WaRMER— B CHIFS %58
).

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

A KAF R ORI AT B, 15515 sortinghowto .

CPython implementation detail: 7&—/3 R HEFHE], 22 iHUEEE 2 R0 It 2 5 MR E X
[F)55 . Python [ C SCIL S 7EHE ARG S R B/R R ZS, QR R B FAEHE P 1 IR o e A K 22 5 |

K ValueError,

4.6.5 jT4H

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

class tuple ( [iterable] )

LIUSEEZE b7 E: i Slvd ik
o XS ARF R ()
o fEH—ANEHIE S RIOREICH: a, B (a,)

40
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o R PLES A RZATI: a, b, cor (a, b, c)
s HHNEM tuple (): tuple () B{ tuple (iterable)
M 1E 2R R s — Ao dl, HA I iterable v )35 HAG M 5] W {E S5 7 o iterable W] PAJE P31, 32
FriER A AL v ER XS, TR iterable B 42—~ JC4, 28 o AR HRe Hoak o], 1) 4,
tuple ('abc') &M ('a', 'b', 'c') Mituple( [1, 2, 3] )iRME (1, 2, 3). WREHSH
WS, MR —A~ 2o O .
THHEE Y E A TR SRS A A S . [BHES R nl ki), A ias od al 75 Bkt 1By
RS SLERSN . BN, £(a, b, c) RFEVHHREEIHW =S8, £ ((a, b, <)) WEFERMH
PR B P — A~ =64 .
TUHLSEEL T A — A% RS AR
T30 3 44 FR U B A B aE A 2R 5 5 ) B T S Bl 2 e, collections.namedtuple () W R
fAT PR TG LN 52 0 R 4 I e

4.6.6 range Y&

range KMFIRATRWET I, WHMTAE for ERPIRFEERIIREL

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

range 2R 1 S EA AN ERL (AT AR B ine STMSCEL T _ index () Rk VAR, 0
A WE step 50, WIERIA K 1. QRN start Z50, WIERIA K 0. W step HZE, WEF| K valueError,

TR step FIEAH, WiE range r WA AN r[i] = start + step*i HAr i >= 0 Hrli] <
stop,.

2R step A, HiE range WA AR R r[i] = start + step*i, (HIRHIZMAS N 1 >=
O0Hr[i] > stop.

W © (0] AFFEEAIRMZEMF, W% range XFR Nas. range MR FFAERT], (i o0 Hg e
NIRRT T E ) P S AR R IT IR R 5 -

LR AR E K Fsys.maxsize B range X 2 WAV, HE LR Bl tlen ) W HET]

jiOverflowErroro

— L& range XTG4 f 1

>>> list (range (10))

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

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

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

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

[0, 3, 6, 9]

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

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

[]

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

[]

range XIS SCHL T — AL FRARI BT B, (HPHERIEAZRERSD (X2 H1 T range X HREFIRAT & A A
KRR, T E AR B FE AR 2 i B AR AR o

4.6. %R - 1list, tuple, range 41



The Python Library Reference, [ 3.9.21

start

start JEZ{E AERZIE S AR50 0)
stop

stop TS HIMA
step

step TEZHI{H (WERZTES RN 1)

range REMHFEM I ist Heuple WIRHLET P range MR B H N EEHERR (B/N) WiE, ReH
%)%‘%%E‘J?@l“ﬁlﬁﬁj( (BEAERARAT T start, stop Ml step {i, FF&MRIaTH IR ISR 1

range W RLH T collections. abe. Sequence ABC, NS, STREG A, VI &R, I
XRMERG] (S F7) £ A - list, wple, range):

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

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

>>> 10 in r
True

>>> r.index (10)
5

>>> r[5]

10

>>> r[:5]

range (0, 10, 2)
>>> r[—-1]

18

i == F1 ! = A5 range X 5@ A S 2 R HAE N P81 ok FeAe . a2 it , WA range X 52 37 AH [R] A9 (E
AN ENT R . (R LS5 AR 4 range X R AT BES HA RRIstart, stop flstep
J&TE, i range (0) == range (2, 1, 3) |ij range (0, 3, 2) == range (0, 4, 2).)

3.2 JiR 5 SEPL Sequence ABC. LHFUI R TR G| (M 1nt XFGAE [ 5 i 1a] P AT R GO I ,  TiTAS 2
BB .

3.3 JUsE A 0=="FI"=" DARRAE range XF G T SCAE T A KA T RS (AN AR R IHRIR) .
33 UGN start, stop flstep JE1E,
W%

o linspace recipe {7~ T QAT SE B — N E IR SRABLRSUAS P 8 637 ORI JTT 1) range X 42 .

4.7 XEFIIHKE - str

A1 Python ARSI SRR R s £ - M5, ARy F4F . FAFH R h Unicode P (TH U AR T2 /55 .
TR A 2 PR [ G 5

C B AEAEET K35
P B AFHEN E 5B
S+ CICTRRRES £ T EARENIENES S EIEALE
1 = T o T AR R AT —— LA 025 5 R 6L 8 e T
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Py Bk AR Ty, Z 18] 2 2348 20 B ) 2 A A H P T E S R s R o BN 47 H 5 {E . R
WP, ("spam " "eggs") == "spam eggs".

THZ I strings T AR AT P IIERE 2GS, WIS SOPS, AR © (Craw”) BIZEK
SR Z B S H Ak B

FAPRAR AT DA s ¢ - A3 A A 5 6178

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

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

3.3 i A ST 15 Python 2 RANH 16 FARA, FRRAVFFATHFHEMM u BIg. EX 74787 RER & X
B, IFHARES « AR B

class str (object=")

class str (object=b", encoding="utf-8’, errors=’strict’)
iR [H] object W57 WA, WIERAKFEML objecr WIR [m] 25 FAFER . FEHAME LT str () AT NPT
encoding BY, errors THAHEWL, BN,

W encoding B errors YR 45 H, M) str (object) &[] type (object) .__str__ (object), X&
object )7 JEIE” BiAgl RIFIFAFRFRIEL . T PSR, XRZFHRARS . R object %
A _str__ () Ik, Wstr () HELHRHAIER repr (object).

R encoding B errors /025 W Hotp 2 — . W] object . 1% J& — Abytes-like object (] Wbytes
Bibytearray). TEHIEFMN T, R object & — P bytes (B bytearray) ¥4, N str (bytes,
encoding, errors) &y Thbytes.decode (encoding, errors). HMEE, St bytes.
decode () ZHIBREUZ M IX AR T 219 bytes X5, 5S5 — 2t 4 /55 k2 - bytes, bytearray, memo-
ryview 5 bufferobjects T A 3 ah X N2 HIE E. .

Y¥g—Abytes ML Astr () TIAEH encoding 55 errors ZEHPAEE T 58— GO, BB B HEIERL
TR R (933555 Python ¥ —b ArATkIR) . Billn:

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

H % str BRHTERELER, WERNHEE AT 2 £ 2 sir FIF 4 B a9 7 ik N . Bk g
XA FHFE, S5 f-strings FIAE X F 45 B 5% /N BAMET] PLS: R AR 72 (Text Processing) R
SIS

4.71 FHEBNFEE

FAPERSCIL T TR — 4 P SIR4RAE , BRAMRAL T AR A i —SE f i 5 ik .
FAF BRI SRR AT AR AR, — R TARRAR R RIS MR ] W1 (B str. format (), 4%
KF AR5k M A 2 SLF 45 B4 X1 M5 —F@ R T Cprint £ AL, B RTALBEAYRALE R B,
F BEXMECAIEGR G, (BT B T BRI DA 2 S PR (prinf A% 09 545 4% K10
BRHUE PRI ST A 32 (Text Processing) MR T4 71 2 HAMBR, SRAERFSCAM X TR (FInEE T re
e b ) IE Rk A SR )
str.capitalize ()
R EFAFREA, HE N PRRE, BARN/NG.
3.8 WS AE: S — D FEAF BRI T titlecase N2 uppercase, XA L AFRRFAPH LA E D
FHRUCHRE, MHASEWFHFRE.
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str.casefold()

R PRI B NS RIS . TR INE I AR R T 2 K NG Y PR

HIRKNG R TR RS, HREMAE L, FAE2BRFRE S H A NG ERER.
A, MENSTE B YT "sst. HTELARMNGT, lower () REH '8 HAEMHCE:
fiicasefold () M AL "ss.

B R/NGE A 2 0L Unicode AR1ERY 3.13 3.
3.3 HUHTIA.

str.center ( width[, ﬁllchar] )

R B width ) FAFER, R FAFERAE R T . SOHHRE Y fillchar SEFEPRAMZ AL (BRIAGEH ASCIT
ZREAT) o AR width /NT4ET Len (s) WR BIEFAFH T RIA .

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

R[] FoFAFER sub TE [start, end] JEIE N AR B AR B WIS HL start 5 end SIESENY) 2R

str.encode (encoding="utf-8”, errors="strict”)

1R [B] J5 E A R A R T R R R A . BRI GRS "ut£-8" . W] PAZA Y errors SR U E AN A )
FRAEEE Ty 5. errors [ ERIAEN "strict', FRGIGHIRET| K UnicodeError, HAWT H K
{H°5 'ignore', 'replace', 'xmlcharrefreplace’, 'backslashreplace' DA AF1a] At i
ifcodecs.register_error () YEMWME, HSFHERAZ 5y % NI, BEEHNRBYR, &
S [RAF 4 2 /N

errors ZENAXWAGA, VAPATRAEIERE, 11 HAEHE — R AT RIN G o 53 Python TF % 4% X,
ol G R AR A errors

3.1 MR AT R T SR S
3.9 WU 5E: errors BAETEIT AABLAFI AL TS WAL A

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

WA FAFER DASE E 1Y suffix Z54GR 0] True, MR False. suffic AT DA i 2 AR J5 2844 L
ed . ASRA AT start, KFMPTHEE ALCE TR A . WA AT end , FEAEITR E (1845 11 UL

str.expandtabs (fabsize=8)

R PR EIEIA, HAp A BRI & — s AR, BB T 2 I (LB M4 E Y
FIFIE o B tabsize NFAFBON— IR (BRINE 8 IFBUE R HIRAAES] 0, 8, 16 HRIKHEHE) . T
TFFAFE, SRR TR E TR PR TAT . RPN HIERAT (o), WSTELR
FIRA DS EAF, HEYRIPET T HERA. (FRAR AN ) WERTF R
F1RF (\n) BURIERF (\r), EQXWEHIFUHINERAET . ARMHATR PSS HIF-6 24
HIZUI—, ANEEFAHERAT B S A 2R .

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

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

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

R FFAFH sub fE s [start tend] YIF WRHRBIN S/ NREG] . ATESEL start 5 end 2BEE I F
FoRVE . AR sub KRB MR B -1,

WiE): rind () BIENZSAEARTREATE sub FTAE AL E R o BRLA sub AR TR, W in
PRAEAT:

>>> 'Py' in 'Python'
True
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str.

str.

str.

str.

str.

str.

str.

format (*args, **kwargs)

PATFAFERAR AR . PR TR0 T A 5 W] A & P A E P T E B DAETE S () SRR BB i
Sk BT AR NMUE ST RG], B8R T SE AR IR E AT A
Hh B SRR S RN Y SO A R

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

BB P X T A5 $ 05k TR KT DMER A AT HR R E 1A A U T e R

HE): M n 228 (0 '{:n}'.format (1234)) kM XA F (int, float, complex,
decimal.Decimal KILTF) BIRHE, %R GRS LC_CTYPE KISi%H 5 LC_NUMERIC X
W PABEIS localeconv () [ decimal_point #ll thousands_sep FE, WHBE{12IE ASCI F4F
K BERT 152A510E, IF HL LC_NUMERIC Xik<x 5 LC_CTYPE IA—E. XM B el 2 52 i H
i ZeFe .

3.7 g 2400 n RAUE A ECTFERT, %R B S LT 2 UGB HBRF LC_CTYPE Ik &
LC_NUMERIC [Xi,

format_map (mapping)
FAUT str.format (**mapping) , AFEZATET mapping K EHZEM N M AR HE|—"dict.
T AR — A 12 24 mapping i dict {5 REIL:

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

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

3.2 HUHTIA.

index (sub[, start[, end] ])
FEMT rind (), BHERANB AR 25| K ValueError,

isalnum ()

MR AR P I AR R B R DA — D F4F, Rl True , BRI False o Q15
c.isalpha() , c.isdecimal() , c.isdigit () , 8{ c.isnumeric () ZPHH—R[E True ,
WISAE ¢ R BT«

isalpha ()

WERFAFER P TR FA R 0, FFHEDAE—AF4F, &BE True , HWRE False . FHREFAF
SEFRARLEAE Unicode “FAFEIHE FE i SR Letter” [ F4F, IR AA"Lm”, "Lt”, "Lu”, "LI” 8{"Lo” Z
— 38 2R E R A . R, X5 Unicode i 2 XI)” 0 J@ A .

isascii ()

WERFAF R R B AR P T 4742 ASCIL, &[] True , R[] False . ASCIIF4F RS
B E 2 U+0000-U+007F .

3.7 BOHTIA.

isdecimal ()

WERFAFER P T A TR TR A eh 200 — A4, WiRE] True , BN False
o T HERIFAFFARLE AT DA R AT 10 HEHRIBCFIIFAF, Bl U+0660 , RIFTHAAFHEET 0 o 4D
df, THEHFERFE Unicode 3 F 28 71"Nd” HH i —ANF4F
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str.

str.

str

str.

str.

str.

str.

str.

str.

isdigit ()

WA R T AR, FHR DA —AFAF, BE] True , HLRE] False o B fuds
T HEH AR TR B RAL PR, AN EARECT . X AR T ANRE R 10 BERIE B,
Kharosthi . ™#&#biF, 2488 :{E 5 Numeric_Type=Digit ; Numeric_Type=Decimal [} F4F .
isidentifier ()

R AR A RIAREAT, 1RF] True , KIPEET & X, identifiers 77,

WM keyword. iskeyword () FAGMFHFH s B ARETRRAF, FIU0 def Fl class.

ik

>>> from keyword import iskeyword

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

(True, True)

.islower ()
WRFFFR P 20 MR KNG FA BT /NG WL E True , FHMER[E] False .
isnumeric ()

MR o B —DFAF LA FAP A AR B True , HWRE False . FUEFATE
FEECFFAF, PARITATE Unicode Hig s T HUANFFE B F4F, #il4n U+2155, VULGAR FRACTION
ONE FIFTH. 1EZU)5E SCR - BUE A e HoA FAE JE M:(H Numeric_Type=Digit, Numeric_Type=Decimal
B}, Numeric_Type=Numeric [{] F£F o

isprintable ()

WARFAFER P A AR AT A s E AR A 2GR ] True , LR False o ANATFTEIFAF
JEAE Unicode “FAF 48 FE H1 9 2 A7 Other” BY"Separator” {47, BISME DL E ASCI Z kg £ 4T (0x20)
BRAERT TV AT . (AR MBS N W AT BN A2 38 48— AR R RGBT repr () BERLBES
XIFHF. BN S FRFRE Asys. stdout M sys. stderr BfIFRIHAABIER. )

isspace ()

WARFEAFR P HAESAFEF AR DE — N FEFNERE] True , FWERE] False o

= QT2 57 Unicode FRAEIEE (3 L unicodedata) - EZ G| 2s ("Separator, space”) 1)@
a2k ws, B 5 S [WFAF-

istitle ()

W FRF R o 2/ — NP OB AF R R ] True , BIATK SR Z G H e IER S FEAFm
INEERFULAA REGFAT k. BNERR] False .

isupper ()

AR TRt 2 A KGRNG W FAF B FRE H R G R True , HNEE False .

>>> 'BANANA'.isupper ()
True

>>> 'banana'.isupper ()
False

>>> 'baNana'.isupper /()
False

>>> ' ' _isupper ()
False

join (iterable)
R B —AH iterable W) A ER PR T B AT ER o IR irerable AFAEATAT IR A AR R E LS by tes XF
S5k TypeError. YT AR TR ERRAE R TCER Z B0 .

4 R RN R B T TR — 2 S & M A7 Lu” (Letter, uppercase), "L1” (Letter, lowercase) B "Lt” (Letter, titlecase) 22 — 54T

46

Chapter 4. [Fi2ARE




The Python Library Reference, [ 3.9.21

str.ljust (width[, ﬁllchar] )
R BER width AR, R EAFRAE R EEANFE . M fillchar JFEZS AL BRI ASCIT
AR IR widih NFSETF Len (5) RIS AFERIORIA

str.lower ()

R FEFAFRIRIA, HA X NG TR NG o
P R NSRRI 1A 2 I Unicode ARiERY 3.13 37,

str.lstrip([chars])
B E AR R, BRI ETSES . chars ZE0CNTE E BB B EAN TSR RA RN
None, W chars BEERNBIES AT 3205 b chars ZHOFARE EBAEIS; TTESHEGSEUEN A

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

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

Zhstr.removeprefix () , YITEFMERAARIE TR, MAZEMAEELS PITFR. Bl:

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

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

static str.maketrans (x[, y[, Z] ])
WS R — N Afitst r. cranslate () {f A ISR .

SRS, MEAUE AN Unicode FORLF S (B0 seft (KEEH 1 HI5ATER) Wests]
Unicode T (ifF5 . (FERRKER) FRFHSE None HIFIL. FAFHEH 2 BEREHONRY (7 2

MEATASH, WA RPN KBS R, ARSI, x AR
5]y ORI AT WA A BH, CBUR TR, PR S s 5

None,
str.partition (sep)
T sep HUCH B ALY FAFH Rk Iml—A~ 3 oo, M W& s Z aiig iy . e, Uk
SIRRFTZ G RITRSY o WERAFFRFFARIRE, WHRIE R 3 T P & 74 B DA 2 45
str.removeprefix (prefix, /)
WERFAFEHR VA prefix FAFRIFS, dRE] string[len (prefix) : 1. AN, 3R FEIGFAFEH R EIA

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

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

3.9 BUBT A

str.removesuffix (suffix, /)
WERFAFER DA suffix FAFER S5 R, I H suffix 3625, i8] string[:-len(suffix) ]. M, $&[E 5L
FAFHR A

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

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

3.9 BUHTIMA.
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str.replace (old, new[, count] )
H) new B4 T F4FH old WA HBLREL, FIRIEZFAFRIEIA . WREGE T %S4 count, T
AT count Y LAY PR o
str.rfind (sub[, start[, end] ] )
R FAFE sub TEFAFR N BRI () K|, XFE sub A ETE s [startend] 44,
I SH start 55 end 2RO FRE . AERRELFINRE -1,
str.rindex (sub[, start[, end] ] )
KT riind (), BAETFHFH sub REFIN 25 Kk ValueError,
str.rjust (width[, ﬁllchar])
R FE R width WFAFER, JRFAFRTEH hEEa XI55 . TR ER fillchar SEFEA3 A0 CBRIAE ASCIT
ZHAERE) o QIR width /NT45T Len (s) MR A EFEAFERATEIAS .
str.rpartition (sep)
TE sep fJ5—UCH BU (7 AR > F45eR, R I—A> 3 T2, Hop S MAFZ mir et . RRrrA s,
VARG BT Z IRy o Ao BT A RS, MR WY 3 Jedl i S A2 F AR AR F AR A B
str.rsplit (sep=None, maxsplit=-1)
A ] —A> A Y BRAR AL S 2, B sep MRS X BRI TFATER o WPREY T maxsplit, W% HEAT
maxsplit S5, M & ATFR. WR sep REGEBN None, fEATZE PRI FRAT. B
TIHERTHEYRr, rsplit () WHAWAT HEALT T Xk split (),
str.rstrip( [chars])
R R AR EIA, BREFNREFR. chars ZHCRHTEE BB BTN FZAS . RA RN
None, W chars ZEERABIRZS AL . 205 b chars 80t B A T RSB BRSEENTE
HeE
>>> ! spacious '.rstrip()
! spacious'
>>> 'mississippi'.rstrip('ipz')
'mississ'
MR B SR TR, A SEMAEELETNTHR, WS Wstr. removesuffix () Jiik. Bl
>>> 'Monty Python'.rstrip(' Python')
lMl
>>> 'Monty Python'.removesuffix (' Python')
'Monty'
str.split (sep=None, maxsplit=-1)
A ] A A S P BRI S R, (T sep AR A BRFATER o QPREE T maxsplit, W% AT
maxsplit WHARI> (R, SIERRZ S maxsplit+1 NICRK). WER maxsplit RAGEEHN -1, MIABRHE]
Peor v (BEATRTA AT RERERAT)
WRGH T sep, WEZHHBAFASWHEE RS HEN N0 REFREH @lwm e,
2'.split (', ") HFAR[E [rLv, v, '2')). sep ZETREH Z AN FAFA AL (AN T 1<>2<>3 0.
SpLit ('<>') $HER] (117, "2, '301). WHEM SRR TR ().
Bl
>>> '1,2,3".split (', ")
[ A} 1 L} , A} 2 L} , A} 3 A} :|
>>> '1,2,3".split (', "', maxsplit=1)
[ A} 1 ] , Al 2 , 3 ) J
>>> '1,2,,3,".split (', ")
['1|’ '2'7 "I '3'1 "]
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UK sep RAGE BN None, WM F— IR FIL: LMK PPN RN DR, HEREA
IR ORI 2P, AR TR A& AT S AR AT . L, (1] None Hf 7 25 FAFEh
AL S AR B AT A R [ (]

f4n:

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

['1', l2|, '3!1

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

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

str.splitlines (keepends=False)
RN ST B AT AU PR, AT R BB . SPRIIER P A ST, BRIESH T
keepends H -} EH.

WS DU R IAT I A A TR 4. SR, AT Runiversal newlines f— 4.

KA fiid

\n AT
\r EER
\r\n M4 + 017

\v 5 \x0b | fTHl%EH
\f 2 \x0c | ek

\xlc S AT

\x1d oy BasT

\xle 1CSK A PR AT

\x85 —47 (C1 #=H5)
\u2028 oy e ey

\u2029 By BRAT

3.2 fRCEAS: \v Al \ £ W E AT e
fan:

>>> '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']

REATsplit (), ST HRETHFER sop B, XFT28 528 My EARER —A 259, A RN
TR S5 R AT

>>> "" _splitlines{()

[l

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

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

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

("'l

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

str

str.

startswith (preﬁx[, start[, end] ])

WRFFFER AR E 1) prefix FFAGMIRE] True, HWIR[E False. prefix AT AR H 2 HEE Y HTZE
IR TC . WA AR start, P FTHR E CLE T IR A o WA AT IR end , REAEFTHE 2 AL EAS 1L
.

.strip ( [chars] )

REEFAFR I EIA, BRILPWE SRR chars SECHIGE LR IRFAIFAT R WA
o None, W] chars BRI IR A AT, SLF5 1 chars ZHOTIETE & A MB UGS W2 SBRS
B A A A

>>> ! spacious '.strip()
'spacious’

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

MR BT A RS chars ZHUER N FAFRR BB ER . I Km0 P AP BRI B E MRS T
chars P4 5E TR FAFINMSE 1o RN BTSSR A A . Bl :

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

swapcase ()
BREEEFFRRA, Hh REEFHES /NG, RZIMA. 15 E s. swapcase () . swapcase ()
== s I AR—@ENEE,

str.title()

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

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

R — R0 A B SIS R E L, RS TR AN B %08 XTEZRUE L TG
B, HERERE CERESEAS Praies e Oy B R, XS 2O B4R

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

string. capwords () BHARAILIIE, FAE UNARRIRA .
PR, DA TE DU SR A5 BRI 230 AT

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

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

str.translate (table)

IR R AR R A, H g S AR R W R AT . B R g — ANl
__getitem_ () LI RTIFAIEMXTSE, BHE Nmapping Bsequence. 4 PA Unicode i [F5 (%
B NRGIN, FAFR G n] DIMOA R ATA—FhE : 3R [H] Unicode PS5 82455, REFRFILES R—A4>
Eéiﬁ/l\?ﬁ% &[5 None, YFFEFFMGERFRFER PG 851K LookupError 4, FFFFFMLE A H
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WA A st r.maket rans () FTARFERG I FAF B FAFR A A 8 — MK
HiE S codecs BEHDA T E Hl “F AP B 2 55 7 5.

str.upper ()
R F AR A A, H i KA KNS A WSROI RE . EERAR s B AR AR
IING AT R R 25 R AP R Unicode 28 5K 27Lu” (Letter, uppercase) 1 /& Lt” (Letter, titlecase) N
s.upper () .isupper () AR[HE N False,
BT A5 R B A R 41 2 W, Unicode ARUERY 3.13 77,

str.z£fill (width)
W] AT ER A RIAS, FE/CIEFE ASCIT ' 0 BR (i HAS 2R Ky width, IESUETIZE (' +'/' =) A3
FRRIEIE NS Z BIHFAMAAEZ /. AR width /NTEET Len (s) WER[ENEFFFER I EIA.

pUE

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

>>> "-42" z£i11(5)
'-0042"

4.7.2 printf RBHFFFERHENAL

fiE: AL AR B Z R R, TR BOF 2 W IR (N TC R e R e ) .
AT ML T AP FIIME, str. format () HH BT 5 8 B TR iR, XEERATT
FE AR AR L TR B R LA KT RIS

FREERRTGAT M Y BHE ST 5 SESERF (RD o SR ALFR N TR formatting S5, interpolation SEFTF. 41
SUASE fornat % values QUi format JEFRF), format % (05 HALIE I values FIEARZATE
FEFR. JOCRAEBITAE C i B sprintt ().

W formar BR—A B SKL, W values 7] DA—ANAETCA RS > BIMAYIE, values WA E FE— A5 T
PGS ER P35 B AT B R e, 8082 — S Bl X & (flinri) .,

RO S BUE Z T R A AT, HAA AR A 1 0T -
Lovst 55, HTARICHEA AT IR s .
2. WupksE (rk), dnEE S AR A4 (B (somename) ),
3. BEAREEAR (WiE), AT SEma SR R B AR

4. FBUNTFERIUE (k). AREEE R T (B), MISEERIERE S values T —ICR P, 25%
H X RN Ay /N B TE AT AT R RS JEE 2 S Y TTER

S.REREE (FTRE), DAMME ' ' (i9) Z ISR . ARIGEN ' (B5), WISLERREESM
values JTCALI N —JCR LR, ZHRARART G NG 2 IR0 -

6. KA (i) .
7. FEIRIEAL,

YHAHSEO A7 I (BB i, PP A sl oo RS BRSO WL 6, XER7 s
TAFZ G S P ) T R SHERT AR e BOCE AR AL (L. -

S H AR B AT, WA A AGITEA, o RS AR, R TR el.
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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 -

B | 88

EE (ERFSR O] B OB (RARE IR 30

o’ H AR B E I AT .

- R axl ot (UERFERZH 10" #edfe, WABHIEE).

r (o) A R AR IR (S0P ep) BB T — 254

T+ PR (4 B0 ) R THGEPRIITEL (S8 H” 2% ) .

FTDAA K BRI (n, 1 B 1), (ELAR/8, 540 Python UL A A - FTDL 31d 44T ad.
BRIy

BN | B8 [EIf
q AT T LR
i AR 1 LR AL
‘o' AT\ )
'u' IR - SR Td ()
'x' AT thE N5 ). @)
‘X! i Rcmmay 1.t SONCIE 2
‘e’ e Rl (NG, A3)
'E' PR (RS ). €)
£ e A i e €)
'F' B R €)
'g' PERUARIC WSRIEBUINT -4 BN A /NG $E B a0, B - e A% | @)
'G' PRSI AR RN T -4 s/ NTRG N i RS a8, A e fis . | @)
c’ AT (R BRECANPAT I TR ) -
'r' TR (I repr () $eAfAEAT Python X5 ). ®)
's' FrrER (M str () Fef T Python X5 ). ®)
'a TR (ffifascii () ¥ Python X4 ). ®)
'S’ ARSI, ARG R R — "8 FAT.

I

(1) BB SAER — R Z i AR \HER T R 2 (' 00 '),

2) WBEREASTEE —DEIL A ' 0x B 0x" JIgh (MR TRMEM "< B X' #3).

) WHRIERX B RSTELE R P AT AN, R G5 A £ .
INES R B N R RS EE L , BRIAK 6.

4 BRI D RSFELSERPUE AN, RES M EASWHARE I AR5 .
JINES A I A RS AR e RS P e, BRIAH 6.

(5) WIASKGEEA N, AR N AT

(6) i, PEP 237,
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1T Python “FAFHR RAHRHIKIL, o5 FHA LR '\ 0" YN TFAFRIIETR.
3.1 MU A A RHEHE I 1e50 1Y £ B S FPTEHON S Fiik.

4.8 —iH#§IFFIZEE --- bytes, bytearray, memoryview

PV e REOREIAZ DN BE R B R bytes flbytearray, BilHmemoryview $At 4, %% 2 H Soh
DM DT ) HoAth — I R TAEN A, AT ER B R A RIA .

array BIRSCRF R RONAT M EALIREAL, filn 32 (7HHOR TEEETS54 XU R mifHL -

4.8.1 bytes ¥}

bytes X R e f1 AT AR AT AL F Ao i T2 328 IR SGER R T ASCIL SUAR i, DI bytes X
Gt T — LU AL B ASCIT A Xdiait nl  , HF HAEVF 245k B 555 R G S R T ik

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

H5E, FOR bytes FIM L 55 FFH ST IEOAR, SURBI T —4 b #i%:
- 315 b AR AFRAT R 85
- WBIS b AR E 35
- SEBISip'  ZEHI G b ZERE| H

bytes FIHI{E P R LVF ASCILFAF (FEIePRACHS P B R A XA ) o ARARTER H 127 4 — 1kl (L6 20
(o A B SCFP BT U bytes 7RI -

BT FHAE—FE, bytes FIHI{EL ML ATAGEA] © IZORTEMHE UFF AL, 1521 strings [ ffA K45
P bytes FIIEE M TER ISR SUF51.

AR bytes FIRM{EMIZ/RIAZHT ASCILSUARY, fH bytes XFRAYAT AL Fr b BB A W 2R A7 471
FEA P RAEMER R/ IR B 0 <= x < 256 (MIERBRILIRHRF5 K valueError), R

BT HPASEIAA N 3552, AL —hfiIA A & BT ASCIL BYICER, W] LA 1 K28 T ) SCAS
AR BT TR, ELRGOUXT TR — BRI RO R U 3 AT AR N (5 H ks SOA AR BRAR B
TR ASCIL i — 2t il Bkt XAE AR B BIR ) -

BT EHMEIE, bytes XFGR w] DUE i HAd LR 2R Bl 2 :
o FREK R PAZEIFN bytes X4 bytes (10)
o LT B U AT IR XS bytes (range (20))
o JE IR IX MU IR 1 3R B bytes (obj)
J1 S Fbytes WERH,

5 R T e RPN va 1§ € R 1R 71 D0 D A i I 01 oy R4 €= b SR iy 1 € 0 = W 1= V8
bytes 27 HLAT M M AA% s U3 ORI A PR 2 0 vk -
classmethod fromhex (string)
bytes IR Al — ARG B FAFER I bytes X4, FAFER M F RGN FIHH AT
RGBSR R, o) ASCI 25 I3 23 9k 2200

>>> bytes.fromhex ('2Ef0 F1£f2 ")
b' A\xfO\xfl1\xf2"

3.7 JRES#: bytes. fromhex () BUIESZAM T ASCIL %5 AR A H2 2S84
TEAE— AN SR, T DAY bytes X G2 3 g o) I 1) - 7 ik il 2675
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hex ( [sep[, bytes _per_sep] ] )

R —AFRFERXTSR, R RS L RPN

>>> b'\xf0\x£f1\x£f2' .hex ()
'fOfl1f2"

WRARA B+ NI RBC AT S B, AR AR & BT 2 AT sep TR W THa i
ROASHAERENFATZ (8] 55 AN AIEERY bytes_per_sep JE Sl IEHA NI ARTTR ) B
FOLE, DENZNZTTS.

>>> value = b'\xf0\x£f1l\x£f2'
>>> value.hex('-")

"fO-f1-£2"

>>> value.hex('_', 2)
'fO_f1£2"

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

'55554444 4c524c52 4142"

3.5 BUBTIA.

38 RS bytes. hex () BUAESCRFAIER] sep I bytes_per_sep 2 LATE 73 i il i Hh i) 535 2
A48 A7 BRAT o

i1 T bytes X 542 H B HA B 751 (EITIC4l) . FBEXTT—4 bytes X[ 5 b, b[0] R h— 3%, i
b[0:1] K A—MKBEEHN 11 bytes X5 . (X H5UARFEFFREARR, RIIFYI R = A R E— N KEN 1
HIFAFER ) o

bytes X[ & 1 FHERKE S ... ), FEVEEFEAE R bytes ([46, 46, 46]) XFEMIRKCHE
. PREZTTAEH 1ist (b) FF bytes X G440 h—A i 3 HH BT 9135

4.8.2 bytearray ¥t8

bytearray W% Zbytes MEHI AR NV Y) .

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

bytearray Xf %A L@ FIEIEE, BN ]E')zEéiFELiﬂ?J ik e olle:E
o Q7EE—A2S5LH): bytearray ()
o A MEE K ERABEIER S0 bytearray (10)
o T BEEEH A ] ER T4 bytearray (range (20) )
o GG XM A B RIS bytearray (b'Hi!Y)

i T bytearray %5 2R AFMH), %NS T bytes Fo bytearray 345 W FH§IARN bytes 1 bytearray A #ifE
2N, WTEFT T FAEAE.

HS Wbytearray WEIH.

HI T A 75 BE G B R0 Y — 5717, PR /S o O i ik o A A i R 0. A M,
bytearray ZEHU HAT RIS R IBCE B PRS0 34 -

classmethod fromhex (string)

bytearray Ry {RiR Bl —AES 4 E AT H R bytearray X5, 45 WA FR BT
AN HERIERS A, A ASCIL 25 AT 2 200

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

3.7 R %k bytearray. fromhex () MAESZIE A ASCIL 25 A TA B2 S KA.
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AFFE— A BRIk A, T DAY bytearray ST GRFATANH A+ il 2o

hex ( [sep[, bytes _per_sep] ] )
R ARG, RS LRSI

>>> bytearray (b'\x£f0\x£f1\x£f2') .hex ()
'fOf1f£2"

3.5 BUBTIMA.

3.8 iR Ak Hbytes.hex () #fl, bytearray.hex () AL FF A LK) sep F1 bytes_per_sep 5
BOOATE 75 2R il S ) 2 2 )3 A o B AT

T bytearray X§ % /& HEEEH T8 CRUFH)E) , B BEXTF—A> bytearray X4 b, b[0] K hH—A %
B, Mbl0:1] Fh— KA 1Y bytearray X5 . (X5 CARFARFEEAR, R |IAY) R Frr=Erat e —
RN 1T .
bytearray Xt % () % 7/~ i i bytes XF % i {H #% X (bytearray (b'...")), K A& il & &8 & b
bytearray ([46, 46, 46]) XFMMITEHH. REZR DA 1ist (b) ¥ bytearray %t 4 &6 Ky
— A~ B L 1 R

4.8.3 bytes 0 bytearray 1£{E

bytes #ll bytearray XI AR S Fp:d A FEAI#RAE. BN SRR #RVE L, BAE S (LA bytes-like object HE
FTHAAE. TR RTGE, BN MERE T B iR G A2 SEEE R (B2, RAEFRIRRER
B n] R TRV R -

ffill]: bytes I bytearray X RI AN Z TR HSEL, B TR EALZ bytes X AF R HZ
. BIaN, AR A AN S

a = "abc"

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

a = b"abc"

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

HL28 bytes Fl bytearray BAEE (I A2 ASCIL g A%, PRICAE AL BRAT 5 — R AR IRl 7 2445 G ik
XSRS AL SR

fE): (X 2L 5T ASCIL (AR AL R DA T ASCIIL [ A7 A 1 o il B8 mT e 2 S BRI

bytes il bytearray X R )R 51177 ¥4 AT DA FAERE bl 4cdis

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

R[] 551 sub A [start, end) SR NARE B B IKEL . WTIES AL start 5 end SR EAYI R NIk,
TR TS ] LARAT B bytes-like object B 0 3 255 Ji N HYEEEL
3.3 MU A Az 0 & 255 [ R BRI T8

bytes.removeprefix (prefix, /)
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bytearray.removeprefix (prefix, /)

TSR B A prefix AR ISk, 1R[] bytes[len (prefix) : 1. B, i&[EELE —d#EH dEn
Rl A

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

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

prefix 7] DAZAT B bytes-like object .,

flE): B EEIY bytearray A I JEFHEERE—— B RUR A ANEINS, RIMESA AR L

3.9 UGBTI

bytes.removesuffix (suffix, /)
bytearray.removesuffix (suffix, /)

WAR R REAE A suffix FATHREERE, F Hosuffix Y645, BIA] bytes [:-len(suffix)]. {0, &[]
Jf 0 R e A

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

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

suffix V] PASRAF- B bytes-like object .

fiilE]:  B7 kR bytearray A I JF FHB A —— B RUR P AE— AN SR, RIMESA AR L

3.9 BUHTA.

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

1B 0] M2 5 bytes il H R E45 5 . BRIAGRIE N "ut £-8" . WAL errors S5 B R [ A ES 1AL B
%, errors FUERIMEN 'strict!, FIRGMIEIRET| K UnicodeError, HMW FAYME N 'ignore',
'replace' PARALMIHAME L codecs . register_error () WHMWATR, ESRERAIZ 5 5 /N
W, BWAEFHMNREINE, THS TR %L N

errors ZRCEAAN PG, AR IAENERE, 0 HRAES— AR A5 BRI BT - J8 I Pyrhon T4 AR
B R A R A A errors

#HEl: B encoding G st r A H RIS T A bytes-like object, TR B ) bytes B, bytearray
POE 3

3.1 B AE: AT KT SR S
3.9 MU 5% errors BUAEAEIT AT THSBAL A

bytes.endswith (su]ﬁx[, start[, end] ])
bytearray.endswith (suﬁx[, smrt[, end] ] )

Q2R IR AR E Y suffix Z5RMGR ] True, BR[| False. suffic AT LAl 2 AR 1S
SRR IR AL AR IR stare, REMITHR E LB IR A . WA AT end , KFAEFTHE € AL A
1R

TR G2 0] VAR AT E bytes-like object .,
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bytes.find (sub[, start[, end] ] )

bytearray.find (sub[, start[, ena’] ] )
R[4 sub FEEHE PR B B/ MRS, sub W5 TY) R s (start:end] Z W, A[ESHL start &
end SRFRRTER VI FoR . QIR sub R Mk [A] -1,

TR TIPS ] LARAT B bytes-like object B 0 3 255 JiFH N HYEEEL

ML rind () JVEROGATEIRTE ZRIE sub BB . BRLA sub 2 T, AN in #
AT

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

3.3 fRE A W2 0 & 255 JEH R E N TS

bytes.index (sub[, start[, end ] )
bytearray.index (sub[, start|, end] ] )
RMUT £ind (), (HIERABITIFIIN&TI K valueError,

SR TR AT DL AT £ byres-like object T2 0 2 255 5 P 8L .
3.3 RS W7 0 2 255 Ju R R EE R 17

bytes. join (iterable)

bytearray.join (iterable)
R [l —ANH iterable T I ECHEP S DEEE T Y bytes 5K bytearray X[ 5. IR iterable W fEAE AT An]
JEF 0 3 B I st r WMREN L5 & TypeError. ${Z 7 bytes B bytearray X 42 i) N %5
FHERTCE Z BB 5

static bytes.maketrans (from, to)

static bytearray.maketrans (from, to)
WESH R E—ANAT ] Thytes. translate () R IRZE, BRIE from TR FAFBLE N
to PAHIFIOLE FIFAF: from 5 to WS T 0 Rt 2 HHEAMERKE.

3.1 JCHTIA.

bytes.partition (sep)

bytearray.partition (sep)
1 sep WK BB ETR P A, RIE—A 3 S0, Hh &AM Z B, R4 B o H
bytearray JA%, PANIFRRFTZJERITRIY . RN FRATARIRE], WL EIE 3 Jo2H oAl & 551 PA S A
25 1] bytes BY, bytearray X4 .

BRI o AT W] DA AT B bytes-like object .

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

bytearray.replace (old, new[, count])
REFPAN R EIAS, Ho BT 175 old HREPOE R new. QUL T AIIESEL count, W) A
T count I,

BRI T8 S HB 7 51 W] AR AR B bytes-like object .

filE): Bk bytearray A I JFEHEERAE— B RUR P AE— SIS, RIMERA AR L .

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

bytearray.rfind (sub[, start[, end] ] )
R PP sub FEF SN BAR B (ch) RE1, XK sub #5405 7E s [start:end] X, Ak
S8 start 5 end 2YFEEN VI RN WERARKE|NHRE] -1,
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TR TIPS ] LARAT B bytes-like object B 0 2 255 Ji N HY B AL
3.3 iR AE: WA 0 3 255 o WY AU E N 1751

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

KT rfind (), {BEET T sub RILB|N S| K VvalueError,
B RN TIF 5] LAR AT R bytes-like object B 0 % 255 i [l N I RE4L .
3.3 A tBEs2 0 & 255 T N B E R T F 4

bytes.rpartition (sep)

bytearray.rpartition (sep)
TE sep S — U AL E 4375, ARk Bl—A> 3 e, KPS RAF 2 aimil s, aarA S et
bytearray B4, PAKIMFRATZ IGHIER . WAR M FRATARIE], WREIY 3 S04 P4 & 251 bytes 5
bytearray % 52 DA K J5 751 (1) A

BB RN BEAF ] PUR AT R bytes-like object .

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

TR R HEE ASE E 1Y prefix FFLMIR ] True, TRl False. prefix fA]DAH 2 LA T
{ﬁﬁgﬁ’@ﬁiﬂ’ﬂfﬁéﬂo WRAT AT start, KM ITHR E AL E I AR A . WSRAT W IR end , REAE T4 & (0
IR .

B RWEI ST LURAE B bytes-like object .

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

i [u] J5 bytes B bytearray Xf G EIA, FERH A A TE AL S AL delete i BL) bytes, HiAx bytes Ffill
TG E BRI TR, IR AL TR KR 256 ) bytes MR .

RAIPAME i bytes.maketrans () )75 RA @43,
M TAUTE IR FAFR AR, R table Z85°H None:

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

3.6 MU 5% : BUAESCRFRT delete VF20 KA T SHL

AT bytes #ll bytearray X5 1) 75 AR ERIAA T 2 B B IR ASCIL i — b ilA% X, (Hil e A& 4925
PR AT AT R R Be . HTEEA/ N A Y bytearray J5A#S TR JFIIETERAE, 1k &7 AR
S

bytes.center (width[,ﬁllbyte])

bytearray.center (width[, ﬁllbyte] )
R EFEXF R RAS, KB width PN R, 838 E 0 fillbyte SR 2507 (BRIAE A
ASCH ZSH5F) o X Fbytes X4, MR width /NT4FT Len (s) WER B EFH R4

fHlE): BT EEIY bytearray A I JEFHEERAE—— B RUR A ASBIN S, RIMESA AT L

bytes.ljust (width[, ﬁllbyte])

bytearray.ljust (width[,ﬁllbyte])
R B X R EIAS, TR width 7SR SEZEX 5. [ETHRE W fillbyte SHFEAAL (BRINGET ASCIT
ZEHAF) o KT bytes MR, QIR width /NTFAET Len (s) MR E SR REIA
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B BT ARY bytearray HUAS S JE FHBHEAE—— B SR E—DHNSR, RIGEBCA HUE AT L

bytes.lstrip( [chars] )

bytearray.lstrip( [chars])
REEFFIIIRIAS, BRTEERHI ST . chars ZECHTE @ BRI EHEGH 6 P54~
AFRFRI I B 2 T ASCH F4F . WRAE BN None, W chars ZHCEIAFE R ASCIH %5 H£F .
chars ZH0F B2 AT MR SBRSEEN G HE:

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

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

SRS MR AT AR FE Ribyies ke object . TEREREEAMIAFAI, TR RAWA A T 0T
%, W& llstr. removeprefix () . flN:

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

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

fHilE]: 7 kR bytearray JRA I JF FHB R E—— B RUR P AE AN SR, RIMERA AR .

bytes.rjust (width[, ﬁllbyte])

bytearray.rjust (width[,ﬁllbyte])
R E XGRS, AEABER width (W75 AR 55 . (AR E W) fillbyre SHFE A AL (BRINEEH ASCIT
ZHEAF) . X Thytes X4, W width /NT55T Len (s) MR EFFH R4S .

flE): BRI bytearray A I AR EHEERAE B RUR SIS, RIMESA SR AT L

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

bytearray.rsplit (sep=None, maxsplit=-1)
K e 7 5044y AR R 2R B TR 50, T sep AR Ay BRAT. WUREE T maxsplit, W% 47
maxsplit WARGy, M A& 2 TR R sep RIGE BN None, AT ALE ASCIL %8 451 1751 #f 2
Yl R Res. BT MAEDIHEYRS, rsplit () WHAST BT T SOk split (),

bytes.rstrip( [chars] )

bytearray.rstrip( [chars] )
REEF I RIA, BBRIEER KRBT . chars ZHCTEE BRI EE AR —HHTFH—X A
AR Ty IR H 2 T ASCIL“F4F . AR IS Bl None, W chars ZHCERIAE B ASCIL =5 44 .
chars ZHRGHAEE A EEG MR SBRSEIER TG A6

>>> b' spacious '.rstrip()

b!' spacious'

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

LIRS IRIY — B P51 T AR AT R byres-like object o BB AANFHRFAFER, AR M4 EE G HIT
T, W str.removesurfix () Jyik. Flan:

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

(Rt
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(R —H)

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

filE): B7 kY bytearray A I 3F FHIERAE— B RUR AN SR, RIMERA AR .

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

P i HE SR AR B 180, EH sep VE R BRAT. WIS H T maxsplic HAEGE, WikZ
AT maxsplit W45 (L, PFEHL LA maxsplit+l PICE) . W maxsplic KI§EsH -1, W
ABRFIIF B (AT A TTRERIPR ) o

WERGH T sep, WMEZW BTSSP HEGE BT SR RS -3 @b 1,2 .
split (b', ") FHEME] [b'1', b'', b'2'1). sep ZHOTREA—NZF 1T Bl b 1<>2<>3" .
split (b'<>") $FigM| [b'1', b'2', b'3'1]). HHIEEMSRAFYFD P RHRE] (b '] B
[bytearray (b'") ], BAKBHRTHIRTRRIEEL. sep ZH] DAURAT Bibytes-like object o

fn:

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

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

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

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

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

U2 sep REGE DN None, WM 5 —FilfrnFidh: 2 ASCI 25 HAF S BN A A, H
GRS IR BOR B AT I, FEARE BT R 00 3 25 P81 (0B 5 ASCIT =5
FAF P SIEA TR R 8] (]

Bl

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

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

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

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

bytes.strip ( [chars])
bytearray.strip( [chars])

REEJF IR RIA, B LR BEA . chars S8 E BB A1 475
— X AFREIIT A R T ASCILFAF . WIRAA SN None, W chars ZHERINFE ik ASCIH
ZEHEAT. chars ZEOFAERE BATIR SIS S e 2B RBSEER T 416

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

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

TR RR T (0 51 R PASRAT: B bytes-like object .

filE): BRI bytearray A I JEEHEERE B RURAE—ASEINS, RIMERCA AR L .
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PAF bytes Al bytearray X452 i )5 2 £ B I e 25 ASCIL i) — iAo, B 24k i 45 72 b il et
TEERA/N TR Y bytearray J7 58 R FHIPATHAE, 227 A HIN 4 .

bytes.capitalize ()
bytearray.capitalize ()

=

R FIIEIA, KA PR R — A ASCILFAT, FHHAR — DI 77 K5

ARIGING o A ASCIL G H A REFERER S

filE]: B7 ki bytearray JRA I 4F FHIERAE—— B RUR P AE—ASEIN SR, RIMERA AR

bytes.expandtabs (fabsize=8)
bytearray.expandtabs (tabsize=8)

R PR EIAS, o BT ASCIL il 47 & il — a4~ ASCIL 2 A% i, BARHGT 4 141 (o
L ERITIRAT UL . B tabsize NPT BCA—NHIFRAL (BRIME 8 I BUE R KR AAES] 0, 8, 16 MUK
fE) o ERITFES, UHisI B BON T I G — A&7 5 PRS0 AR5 N ASCIL i 45
(b'\t"), MPFEGRAEA— DRSS, BIYFPIET R —DHRA. (FRFAS AL
Sl ) AR M ET T ASCILEATAT (o' \n') BUEIEAF (0" \r"), BB R LRI ERAE.
ARAPHA 75 BN MBSO FIHKF L TSI —, A7 EAERE T E I S anfar s

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

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

fi(E]: 7 kR bytearray A I JF BB E—— B RUR P AE—ASEIN SR, RIMERA AR L .

bytes.isalnum ()
bytearray.isalnum ()

R E A R WA R B ASCIL 45 B ASCHL - it ) B0 9F HL R A1
Z5 W R ] True , 75 W iR B False . F B2 ASCH F fF w2 F 4 &€ & & 7 4
b'abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ ' Y F4F. ASCI it i
B2 F I EESEFS b 0123456789 " FHFESF.
Biltn:
>>> p'ABCabcl'.isalnum()
True
>>> Pb'ABC abcl'.isalnum/()
False
bytes.isalpha ()
bytearray.isalpha ()
R FE S R AT WA R F R ASCH O HOF A OA R 45 W GR [l
True , 5 W & [ False TR R OASCH F fF Mt 2 F WM B S ¥ S
b'abcdefghijklmnopgrstuvwxyzABCDEFGHI JKLMNOPQRSTUVWXYZ ' F I FLF o
Biltn:
>>> b'ABCabc'.isalpha()
True
>>> p'ABCabcl'.isalpha ()
False
bytes.isascii ()
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bytearray.isascii ()

AR P R 25 s 75 b T E R 2 ASCIL 5 Wik ] True , BR[| False . ASCII S35 [ HUE
JEEl2 0-0x7F,
3.7 UGBTI

bytes.isdigit ()

bytearray.isdigit ()
WERJFA) i 452 ASCIL +gEf 8% HIp 9 dE2s Wik ] True , HIM[E] False . ASCIL -+
HER R 2 A T8 b 0123456789 HIISAF.

Biltn:

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

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

bytes.islower ()
bytearray.islower ()

MR FH v 2/ DH—A/NEGH) ASCHFAEH HI A KE K ASCH F4F MR ] True , FNR[E False .
f5n:

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

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

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

bytes.isspace ()
bytearray.isspace ()

WS H A AR e ASCHL 28 AAFHF HF A AE 2 iR 0] True , MHIRE] False . ASCH 25 HAF
MR FIEEEIE RS b \t\n\r\x0b\£" (M, HiI2, AT, 07, 3 E H L, 40 74T .

bytes.istitle ()
bytearray.istitle ()

W75 A ASCH i K /NG IR I H 75 JEas Mz B True , IR [E] False . S Hbytes.
title () THFA X “bREI/NG” WG E L.

f4n:

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

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

bytes.isupper ()
bytearray.isupper ()
WP I o 2/ — A KREFE: ASCHF4F I ik A /NS ASCILEAF R [A] True , BN M] False .

R

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

>>> p'Hello world'.isupper ()
False
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/NE ASCH Z4F il FE T EHE SHEF4 b abedefghijklmnopgrstuvwxyz ' HFHFE&. K5 ASCII
=2 S =

FA R EA S E)F 4 b ABCDEFGHIJKLMNOPQRSTUVWXYZ ' I F4F.

bytes.lower ()
bytearray.lower ()

R R FAI RN, HrE KRS ASCH FERFEA5 AT I/ NG
B

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

/NG ASCH F R FTMEAE SFTEFY] b abecdefghijklmnopgrstuvwxyz ' FEJFESF. KE ASCII
AR EA SR b ABCDEFGHI JKLMNOPQRSTUVWXYZ ' HIF4F.

filE): BRI bytearray A I AR EHEERAE B RUR SIS, RIMERCA AR .

bytes.splitlines (keepends=False)

bytearray.splitlines (keepends=False)
3B o] B A T A AT RPN R, A ASCI AT AR I L B8R 4o BLIT YA funiversal newlines
TR AT BIRINR DA EBATRE, BRI T keepends H I EAH.

il :
>>> 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 T split (), BEHTHERAT sep N, XF2FAFR T IRRRR B — 205, AR RERITA
RGP N T:

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

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

bytes.swapcase ()
bytearray.swapcase ()

R EFE AR A, HEra /NG ASCH ERFSE VKGR, RZIFR .
IpUE

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

/NG ASCH FE&F il E T EHA ST b abecdefghijklmnopgrstuvwxyz ' FHFES. KE ASCII

FRE T EAL S )% 4 b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' I F4F.
KNETFstr.swapcase (), L #HHRAT bin. swapcase () .swapcase () == bin MEWr.

R/NEGHAGAE ASCIL H@ X FRiy,  BIEH T 4E 2 Unicode f (7 R BEFF A B2 AL .

flE): B EEIY bytearray A I JEFHEERAE—— B RUR A AN S, RIMERA AR L

bytes.title()
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bytearray.title()
IR G PR AT, A R AR E ASCH EAF Rk, HAF /NG, AKX
SR ING 1 - B DR R A E

fian:

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

/NG ASCH Z4F R F T HE SHEF 4 b abedefghijklmnopgrstuvwxyz ' HFHFE&F. K5 ASCII
PR R A &7 )75 b ABCDEFGHIJKLMNOPQRSTUVWXYZ ' H Y F4F. A H A =3 (EHA
X RNG

GRIL BN R R SIEF L RAE L, FESN TR AU . %€ EZEUF L N ERA
B, HERERE CRESEAS Prafaes th e sy B R, XS 2N B4R

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

F LA A I D Sk R A B Rl A 1 L B

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

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

filE): BRI bytearray A I JEEHEERAE B RUR SIS, RIMERA AR .

bytes.upper ()
bytearray.upper ()

R MR A EIA, HErG /NG ASCH ERF55 T I I K ST
pE

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

/NG ASCH FA5 5 R TMEAE STEFF] b ' abecdefghi jklmnopgrstuvwxyz ' FHEJFERF. KE ASCII

FE R HA S FE)F ) b ABCDEFGHIJKLMNOPQRSTUVWXYZ ' FF4F .

filE): BL7 kY bytearray A I JEEHEERAE— B RUR AN S, RIMERA SR L .

bytes.z£ill (width)

bytearray.z£ill (width)
RE PR REIA, e8I FE b 0" B PHIK R width, IEGUERIZ (o' +'/b' =) AL
RTEIENAFS Z BIHAMAAEZ H. X Thytes W4, WIR width/NT45T 1en (seq) NREFEFH.

fian:
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>>> p"42" . zfill (5)
b'oo042"
>>> p"-42"  z£fill (5)
b'-0042"

filE]: 7 kR bytearray A I JF FHE R E—— B RUR P AE—ASEIN SR, RIMERA AR L .

4.8.4 printf REHFTIBER

HlE: A AR IR S A L PR S, FTRE S 20 WA (PLANTEVE IR A C AR 3 ).
VBT EVO(E T AR T T, TR AT

FAHNS (bytes/bytearray) HA—MEFFRA N ERIE: A s U BHF. SUPFRA TR 14
KAE HEIZHAF. KT format & values (HH format J—AFATHRNR), FE formar TR % Fifdrid
TR A EA values 25 H o HACREIFAE CIEF A sprintf ().

ISR formar ZERK—AFAIMBH, M values 7T AR — RIS S BTG, values WA j&— L5
gl e R S E AT A R R e, BCE = — DB g (Blnocdl) .

HHARCATE SN BE S PRI A AT, H AR 4 AR ML 4 I -
Lovsr 47, T ARC s iR .
2. et (nTik), momBEES R TSI 4LE (B (somename) ),
3. Fefthy (RIHk), T Smtse s R 4520

4 BUNFBOTE (FTik). WERAEER ' (D), MSLFRITEZRM values TTHRY F—ICR PR, B4%
He R G WAy f /N7 B L BRI AT e AR 2 SRR TE 2R

5.8 (Ik), PAE ' (55 ZJE NS EEEEG . mRiEE R '+ (B5), WISZhREESM
values TCAIW) N —ICE PHEEL, BRI E MR 2 BT

6. KM (Iik) .
7. FERTY

BAEBSEC—A 7 (BB EA) W, AT HRXT G A% 2 RS NG S ST, XY
'SP R T IR A T RN B ARG R e A AR (. B

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

TESEIFOL AR R B B~ ARiCAF (MR NTIIRINSHBIE) .
LSO R VK

EE LR T B AU (RAASE UL T 30)

o’ FHAR B P HBGEE AT .

- B axt ot (URFERZEH 10" #d, WAEHIEH).

r (ZEA%) P e /R IR R (B P AT ) Hiks B — A2

T+ PR (4 B0 ) FRRR TRAREPRIITL (S8 287 ) .«
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A PAZE R BB IAT (h, 1 20 1), (HWms, A% Python RULEA WE - FTPA $1d EMT 3d,
ST SItYSE

% | aF
FF iz
'd' | AR kR
R s ¢
o' | AT/ \IEHIL (1)
tut | SR - S (8)
'x' | BRSNS ONE). 2)
X' | ARSI (RSE). 2)
‘e’ 7 edegosl (g ). 3)
'EY | FEAIESRE (KE). 3)
£ PR TR (3)
T A TR 3
'g' PR WERAEEUNT -4 SO/ TR EE T /NG $E8oks =X, A {1+ gk s =X “)
G| R IRREUNT 4 SO N TR R S 1R S, A i - R )
o' | AT (BREEERDN TG ) .
'b! FWER (EAGENE Zah K ER AA _ bytes_ () BIXS). ®)
's' 's' g 'b' W%, HMTER T Python2/3 ARSI (6)
'a' FIHE (i repr (obj) .encode ('ascii', 'backslashreplace') BHE(EE | 5)
Python X142 ).
'r! 'r' e ta A%, H R TEET Python2/3 ARSI (7)
'S NS, SRR —1 s PR

() WEHRIEAX XA — DS BiHE AR R SR BRI (100 ").

Q) WBHRIEXXAEHE NS HIfEA 0x" 5 '0x' JiZH (P TRMH "< 2 'x 1K),

) WHRIERX DRSTELE R P AN, RIS A 5 .
INES R B N R RS R, BRIAK 6.

@) WEREX SRR PUET— AN, RER MR ZASWHARTE I T AL R .
JINER A I A RCBRS EAR rRS B e . BRIAH 6.

(5) WARAFRE A N, Hi RPN N AT

(6) b'ss' EFM, HAE 3x B PHEASHHEE.

() b’ BFM, HIE 3x RIPREAPFER

(8) il PEP 237,

filE): ey VERY bytearray BUAS S 3 JRHBEAE— B R E DRI, RIMEBCABUE L.

B4
PEP 461 - *j bytes I bytearray ¥l % #&=4k
3.5 OB A
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4.8.5 AEHNE
memoryview YR LV Python fUAL S ] — xR A N AREE , HBHZR SRR e KM Jo iz #4745 UL

class memoryview (object)

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

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

memoryview FFEIIYIF METIVIHHICER . —HEUIT LRI — T LA

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

98

>>> v[-1]

103

>>> v[1:4]

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

b'bce’

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

X HUR— A AR T AR

>>> import array

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

>>> m[0]

-11111111

>>> m[-1]

44444444

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

[-11111111, -33333333]

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

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

>>> v.readonly

False

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

>>> data

bytearray (b'zbcefg')

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

>>> data

bytearray (b'z123fg"')

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

Traceback (most recent call last):

(Rt
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(R —H)

File "<stdin>", line 1, in <module>
ValueError: memoryview assignment:
>>> v[2:6] = b'spam'

>>> data

bytearray (b'zlspam')

lvalue and rvalue have different structures

HF AR ARS8 ATy (LBE) ZEBUM R — 4k A AL IR IR 2 AT IR v i o A 7 SN

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 W —4ENAEILEIAE AT DAY . AT B, b B0 1 —2E P A7 I BRAE 2 WIS A )
3.4 ES: NEMBEMIESB3EN Ncollections. abe. Sequence

3.5 MRS A AR BAE W] 0 B EOT I TR S
memoryview HAPNT—8IE:
__eq __ (exporter)

memoryview 5 PEP 3118 w1 (%) 5 Hh $X P AR MRA A, I HAR Y st ruct THIAMHEAR
PER AR AR AR T X B (R ], W E AT TR S

XfFtolist () MEIFSCFER st ruct AAXFAFHR T4, R v.tolist () == w.tolist ()
W]~ 1w A4

>>> import array

>>> a = array.array('l', [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[::-2]

>>> 7z == C

True

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

True

R AR PR s t ruct BRI SCHE
FrepFIZgerh KN ZEARIA )

PTASR BB A R R A AR (R A%

>>> from ctypes import BigEndianStructure,
class BEPoint (BigEndianStructure) :

_fields_ = [("x", c_long), ("y",

>>>
>>> point = BEPoint (100,

>>> a3 = memoryview (point)
>>> b = memoryview (point)

200)

c_long

c_long)]

(Rt
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HEH L5
>>> a == point
False
>>> g == Db
False

TR, SiFRBREL R, T NEREXRK, v is will FRERE v = w.
3.3 MUHEAE: 2 HI AR LR iR A I 2 2 2% H S X5 iR R A AL 25 A

tobytes (order=None)

e Geh KA R A B . AT FAE AP I BT by c e s HTEd:

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

b'abc'

>>> bytes (m)

b'abc'

XT ARSI, S5 EF TPk FRRINGIFR, H G o RER A58 tobytes () Ff
AT, A G struct BPUBEIEFAREE A FELE N .

3.8 WA order W] PAK {C,F,°A}e 24 order F’C 8F W, JRIGEA R B s S0 & C 5
Fortran i, X}FELME, A 2RI BNAFRRGFIRIAS . Frild, A7 Fortran Iy 2>
R . X TARESME, BdESeniikie C . order=None 5 order="C’ J& AR HY

hex ( [sep[, bytes _per_sep] ] )

R —ANFRFERXTR A B AW/ kRS 2 Zemp X LA A~

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

3.5 BUFTIA.

3.8 iT 4 S5bytes.hex () M, memoryview. hex () PAESZFF L1 sep F1 bytes_per_sep 5
BATE 75 il 5 i 0 20 2 (R4 A B A

tolist ()

R Zeoh KN EEE A — oo R iR ]

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

[97, 98, 99]

>>> import array

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

>>> m = memoryview(a)
>>> m.tolist ()
(1.1, 2.2, 3.3]

33 MUHESE: tolist () BUESIRfst ruct BEHUEIRHHIETA PR IR A A L Z 4R IE

toreadonly ()

i 1] memoryview X R A HEHRAS . J5URT) memoryview X GEAN S ARAL .

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

>>> mm.tolist ()

[89, 98, 99]

>>> mm[0] = 42

(N IUERER)
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(R —H)

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 AR AT G T AR IG)Z G2 0R DX 1P 22 X AR A3 R el BT AR I R 2 SRR R B P (il
bytearray fF B AR IETREEIN) : G, T release() A ATy ISR L BRx LERR ] (FF¢
AT Z A 5ER) o

FEMTT MR G, AT LRt — 23 e 5 K valueError (release () AREERSN, EW]
PABEZ UG ):

>>> 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), ATDAE S B SCE B PMSGA E SR AR

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

97

>>> m[0]

Traceback (most recent call last):

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

3.2 {GHTMA.

cast ( format[, shape])

R NAF I E A0 R As N E AR . shape BRINA [byte_length//new_itemsize], iXFMR
FHHRME R R4 R EER —E AR, B XA SR SH . SRR
1D -> C-contiguous Fi1 C-contiguous -> 1D,

HARERAR T st ruct iFEP R RE—Io R A Hh—Mg XA 535460 OB, b 50¢).
SERBF AR B G AR ] .

- 1D/long %4>k 1D/unsigned bytes:

>>> import array

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

>>> x.format

B

>>> x.itemsize

8

>>> len (x)

3

>>> x.nbytes

CFItakss)
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24
>>> y = x.cast('B")
>>> y.format
B
>>>
1

>>>
24

>>>

24

y.iltemsize
len(y)

y.nbytes

¢ 1D/unsigned bytes 544>~ 1D/char:

>>> b = bytearray(b'zyz")

>>> x = memoryview (b)

>>> x[0] = b'a'

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

ValueError:

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

>>> y[0] = b'a'

>>> b

bytearray(b'ayz')

in <module>
memoryview:

invalid value for format

ng"

R 1D/bytes 5544 3D/ints Fi454e >k 1D/signed char:

>>> import struct
buf = struct.pack("i"*12,

>>> X

>>>
= memoryview (buf)
x.cast('i', shape=[2,2,3])
.tolist ()
1, 21, [3,
.format

>>> y
>>> y

(Lro,

>>> y

4, 511, [l6, 7, 81, [9,

SR

>>> y.itemsize

>>> len(y)
>>>
48

>>>

y.nbytes
z = y.cast('b")
>>> z.format
lbl
>>>
1
>>>
48
>>>

48

z.itemsize

len(z)

z .nbytes

10,

*list (range (12)))

11111

}- 1D/unsigned long #£44:>}y 2D/unsigned long:

>>> pbuf = struct.pack("L"*6,
>>> x = memoryview (buf)
>>> y = x.cast('L', shape=[2,3])

>>> len(y)

*1list (range (6)))
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2

>>> y.nbytes

48

>>> y.tolist ()

(o, 1, 21, [3, 4, 5]]

3.3 WA A
3.5 WU UL T ALY, AR TR
FEAEAE— ST I S

obj
WNAFILEI B T2 X R

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

>>> m.obj is b

True

3.3 OB

nbytes
nbytes == product (shape) * itemsize == len(m.tobytes())oiX%%%ﬁﬁ%Eﬁii%%
IREPRE 2 R SRR EA—EH T len (m):

>>> import array

>>> a = array.array('i', [1,2,3,4,51)
>>> m = memoryview (a)
>>> len (m)

5

>>> m.nbytes

20

>>> y = m[::2]

>>> len(y)

3

>>> y.nbytes

12

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

Z B

>>> import struct

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

>>> x = memoryview (buf)

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

>>> y.tolist ()

(.o, 1.5, 3.0, 4.51, [6.0, 7.5, 9.0, 10.5], [12.0, 13.5, 15.0, 16.5]]
>>> len(y)

3

>>> y.nbytes

96

3.3 OB

readonly

— AR LR AT R
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format
—FRER, WENET AN TR (FR st ruct BEHEER) . WAEE DANR AR
AR S A A, AR @lintolist () R TRA R HRITEK.

33 A 45 B BIAES IR struct FIHLERSRANEE . X FEIKE memoryview (b'abc') [0]
== b'abc'[0] == 97,

itemsize
memoryview HIEFNITCER PAFAT IR KN

>>> import array, struct

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

2

>>> m([0]

32000

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

True

ndim
— A, FRNEITRN Y H B 2 DAY .

shape
—MRBOTH, il ndim RS NI GERR N 4B EAR .

3.3 iR HT A 24 ndim = 0 BH{E %S ST M AN A None,
strides
—NEEROTH, W ndim KBRS H PAFEAT RN RN, PAE DT S AN YERE AT
%=,
3.3 iR HE A 24 ndim = 0 BHME A2 TR M AN A None,

suboffsets

Bt PIL MAR RN BRG] . DU NS EFE.

c_contiguous

— N FBNIERS N C-contiguous HIH IRAE .
3.3 BUBTIMA.

f_contiguous
—AFEBH AT A Fortran contiguous WA /K1E .

3.3 BT

contiguous
— R NAFSRTS R contiguous I /R(E
3.3 OB
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49 FEE5FA --- set, frozenset

set X 52 i B A ME— M hashable %5 Fir LY TO 7 22 W4 5 WL A& A U R . 781 h B B
SIABBCEE T EAIOTE, BlnscE. L, ZEGMELEGS. (X THMER/NRIESEdict,
list Htuple ZNES, WWkcollections fHilt,)

HHEAMZ L —H, F£EWLE x in set, len(set) fll for x in set. fEA—FRFWEZIE, £G
HALSRICRN B SAHAMT « AHNVHL, AR IRERT] . Y SO 7 5 25k

HREIAWAMHEEGID, set fifrozenset, set KRR AARH --- N FTPAMEH add () 1 remove ()
RFER VAR . TR AR KA, B A WG AE, BA R EF i py s s M AE A ICER . frozenset
RAUE R A AR I H o Mhashable - H PN ZRAER OGN BEFF AR s TR e mT DA F VR il i) B sl o A2 A i T
-

BT DAMIEH set MiER, JEZSHY set (52 frozenset) 34 1] DA IR DA 54 BRI TR AN RS TGS Z
PRANE, Bl {'jack', 'sjoerd'}.

P i A B A AH R B 7R =X

class set ([iterable])

class frozenset ( [iterable] )

IR [B]—ANEr ) set 5% frozenset %74, HIGEEH T iterable, $EEHICE NI Nhashable, T35~ HEES
MR MES, ITANZEGUIUN frozenset X4, WIRAKSEE iterable, WIKF IR [B]—ASH )25
£h.
LE T HZ M=ok
o MERIERE S N PAE S /e R 7= { ' jack', 'sjoerd'}
o [HfHEAWESR: {c for ¢ in 'abracadabra' if c¢c not in 'abc'}
o (i IRAIMTESS: set (), set (' foobar'),set(['a', 'b', 'foo'l)
set filfrozenset [HSEFIHRALPA T #1E:
len (s)
BREES s higTeEEE (BRI s 5D .
X in s
R x 25k s R .
X not in s
Fril x 2R s HR R .
isdisjoint (other)

WREAPEA S other A KITCENIR A True, Y HICYHNEARLENTEER, HiEH
N e S

issubset (other)
set <= other
o2 75 46 TR AR TC R HRTE other 2 1,

set < other
KA 2N other B T4, B set <= other and set != other,

issuperset (other)
set >= other

KRS other HIEE N ICHEELR G ZH

set > other
K EEE BT N other B, Bl set >= other and set != other,

union ( *others)
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set | other | ...

RAl—ASE S, HhaEk B IE4EA DAL others 1578 I G AHIIICE .
intersection (*others)
set & other & ...

R ARG, AP RS AU others HEE A H G HIARIICE.

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

R ARG, HAP RS RS THAE others 15 E I HAMSE A HATFAER TR

symmetric_difference (other)
set * other

BE A , HARTREUR T LGSR T other TERIHANGS, (FARELR I & T M7 .

copy ()

R A R A S DL
o o=, o2 B & M A Bunion(), intersection(), difference(), DA
K symmetric_difference (), issubset () Fflissuperset () F S EZFER EA L2
ERZE. MEZ R, BN s B R AN RS HONES . XS T4 5 B b ETE
U set (Tabe') & 'cbs', MAEEREEETE MR set ("abe') .intersection('cbs'),
set fllfrozenset WX FEASEAGNILE. WMMESGY HYHNMEATHENTTEHEETH
— N EEZ N (BRI AXTFHT4) RIS, —DEAY B CYH A — I EANETE (G
B THEEREAME) N FR AN EES. —PMEAYHEMNYHE S M EANEBE (WG
FHEEEEARHE) KT R 1 ES.
set WL Bl S5rrozenset W) SEH 2 [ B F EATH K A FHFT K. Bl set ("abe') ==
frozenset('abc')ﬂg[]True, set ('abc') in set([frozenset('abc')])tﬂfﬂig

THESMHE R A /8. B, (EEWAIES AR LG AHE B A X
T, HIKPAT #rA iRk [e] False: a<b, a==b, or a>b,

HTEAIGE L THTHET (THEXR), HHEEGWRINGIEIist. sort () FEREHIFIEE Lo
EERICE, ST, WA Hhashable,

B Tset LWl Srrozenset [ 3k il i 42 B/ I& | 5 58 — A B AE SO R g 25 84, 6 4n:
frozenset ('ab') | set ('be') ¥ik[E frozenset HLH,

TERINE TR H T set MARH AR AN frozenset SEFIRTHAE:

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

RS, ISk E others KT TLE .

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

S, HORE TR others FHILIFAERIICE .

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

HHEEG, BRI tAFAET others HYICE

symmetric_difference_update (other)
set “*= other

B S, RRBAET RGN — AR FfAER TR

add (elem)
FFICE elem TMBNE AT .
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remove (elem)

MEEG TG ICE elem, WIFR elem NFEAETHEEGHNEE| K KeyError,

discard (elem)

WIRTCEK elem FAAET A PR HAD R

pop ()
WA R IE IR A TE% . WA NN &5 K KeyError.

clear ()

MEEGHHREERPT A ICE -

R, JFiB8 B WA fupdate (), intersection_update (), difference update ()
Msymmetric_difference update () FIERERALE A ERIFTZIENSEL

W E, _ _contains__ (), remove () fldiscard () Jy¥EW) elem 51 A] e —1> set, N FFkf—
AEMT) frozenset TR, SR elem IGIAIE— MZRBINTS

410 BREFSEEY --- dict

mapping X2 fhashable (EBGTEUE RIS . BUGHE T AT 28X0 % . H AT {CH —FidnEBu Ry s, (X T
HAR N BT S F 11st, set Htuple ZBHNEA, PAfrcollections fEdk.)

FHLA U T LARAEME . dEhashable (R, BIE &SR, FREHATARBME (HXGETHEI
FEXT AR IEA TS ) AN HAE R . B2 A VR A A0 LR A — R0 - SR AR 45 (540
10 L. 0) WP AT AR R R | W —F sk H . (EDRIE R, i T 3% m 8 il AU,
PR IR A7 M B R AN Y )

class dict (**kwargs)

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

AR [ AR, B R AL BB ORI AT R 2 i T SRR SR AL
AT Z AT 2Ok A

o [HHAEE S NPAES 0 2 EXMNWAFR: {'Jack': 4098, 'sjoerd': 4127} or {4098:
'jJack', 4127: 'sjoerd'}

o [fHF AT {}, {x: x ** 2 for x in range (10)}

o il M E RS dict (), dict ([ ('foo', 100), ('bar', 200)]), dict (foo=100,
bar=200)

WREHAEBESE, Fold s 7i, MRAR MBSO LB T4, HaE—
A HA ST GO R B ) 7 . BRSSO AU —iterable X4 . Z P IERXT S
(A B — T AR B A — RIS TR AN TC R I AT B AR G o B — T ) 28— AN X SR 1R 8 7 L ) —
g%,f%:{gﬁ%ﬁlﬁﬁﬁﬁﬁjﬂﬁﬁo AR —ANEE I — R AL, B0 s — AR R HAE B
e Y A1

WG T REFSE, WRE TSRS HAES PN BT GBS0 7. AR AR
CAFTE, ok A KBTS HER O A M ESHE.

fERER, AN RBIRER 7Y% T {"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})

(Rt
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GBI AL X 8 7 S8 Iy U BRI %Y Python ARIRFFVE Ay . HoAt Dy 50 m] il A
LEEES GOk
X LR LT SR AT (R R SRR 2 I 2 S04 ) -
list (d)
ARl d P B SR8

len (d)
R E] L d IR

d[key]
IR[E] d DA key BRI, QRS PORTELE key W25 | K KeyError,

MRFHPTREXLTHE __missing_ () HH key NFEFE, W dlkey] BAVEGHHZITEFHF
BT 8 key VENBHL. dlkey] BEERHRIMIEE] % __missing_ (key) A FHR M5 & B94EAA]
XA RE . WA A E O E S AR __missing. (). WIRKEN __missing_ (),

M5l kkeyError. __missing_ () Al —P Ik EARR LA E:

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

.. return 0
>>> ¢ = Counter ()
>>> c['red']

0
>>> c['red'] += 1

>>> c['red']
1

PP FRR T collections. Counter SEIMFERMIY . A 75— AR _missing
FERdicollections. defaultdict B,

d[key] = value
¥t dlkey] &N value,

del dlkey]
Ff dikey] M d R, QERBLF AL key M5 K KeyError,
key in d

WA d PAEAERE key MR ] True, FHNR[E] False,

key not in d
ZMT not key in d.

iter(d)
IR AF M B R kAR . X2 iter (d.keys () BYPFES .
clear ()

Bl A IR

copy ()
IR ] JE S B P DL

classmethod fromkeys (iterable[, value])

IR B iterable WA E-—AHrFML, IFRFEERN value.,
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fromkeys () ye—MRPIFF I T V. value BRINH None o FrA{EHS 5] HI— AR 56,
PG LE value JR—A TS X G B A0 253 F30 0 2 A 3 S0 o BERBORN IR, el 57 ot
.

get (key[, default] )
AR key FAAE T 3L A R [B] key (PME, 75 WLRE] default. ISR default K45 H TN ERIN A None,
ﬁﬁﬁtﬁ%zﬁx%glﬁlzeylﬂrroro

items ()
R I (5, ) XD AR . S ALIE A 234k,
keys ()

A 0] p o7 SRR A — BT . B AL R 2 A

pop ( key[ default]
R key A7EAE T 7 A PR HAZBR T IR AR, A5 3R 9] default, UM default K45 H. key A7
T, W5 kKeyError,

popitem ()
MFH ARSI IR E—A (8, (E) X, BEXT2H LIFO (JFHE5EH) riraiikml

popitem () & T X FHMITHFEENER, XEEGHEEPEEREMIH. MRFHBZ, H
Hpopitem () ¥5| kK KeyError,

3.7 WU S BIAE SRR R A LIFO T . YEZ WA, popitem () SxiRIl—AMERE M H/(H
X;j‘o

reversed (d)

AR 8] N30 R AR T B  EACBS . X JE reversed (d.keys () FIBEET K.
3.8 fHTHINA.

setdefault key[ default]
R FHAFHERE key | IR IFIERE. WRAFELE, EAMEN default 15E key , T3R8 default . default
PRIAN None.,

update ( [other]
(IR E other HIBEMEN 7L, HERAREE. &1 None.,

update () %5 —NFMX G, F MY (DA JE N 1) o4 sk H At a7 2% £ %
S FR) MBS ARG T REFESE, W2 DA I 5 & 0 BAE X 3R d.
update (red=1, blue=2),

values ()

A 0] ph 7 S B — BT . 2 AL A 2 4

Wi~ dict.values () MEZEFAHGEME LERF B 2R H False, XFE dict.values () SH
Q%Hﬁ@fﬁﬂbﬂﬂﬁ]ﬁﬁlﬁ

>>> d = {'a': 1}
>>> d.values () == d.values/()
False

d | other
£ d F1 other FPSEFIEDR QT — T 78, PIE U 2 780, 24 d Rl other A5 M [A] B R
other WI{ELYE

3.9 BUFTIA.

d |= other
i other SR FETEHFH d , other W] DA Emapping Biterable WEEIEXT . 24 d F other 75 FH ] 4T,
other WWEMTEHE .
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3.9 BB
P OB BACK BT RAMIFEN (8, ) WA 2% CRFIEBY) . H7 L (<, <=,

>=, > &5 K TypeError,

TR RA R . R SRR A B T . BRI AR SR RE A B AR .

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

>>> list (d)
['one', 'two', 'three', 'four']
>>> list (d.values())

[1I 2’ 3/ 4:|
>>> d["one"] = 42
>>> d

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

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

3.7 WA P S BRI AT . AT H 3.6 iOT 4R CPython SEBLARTY
TN T A P T

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

{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> list (reversed(d))

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

>>> list (reversed(d.values()))

(4, 3, 2, 1]
>>> list (reversed(d.items()))
[("four', 4), ('three', 3), ('two', 2), ('one', 1)]

3.8 R A AR R T .
hs%:
types.MappingProxyType Al #FRA @ —A~dict i R A,

4.10.1 FHIEI R

Hdict.keys () dict.values () fldict.items () rREIRIZEE BT £, ZXRBLFHIEHT
—A IS, XM S ISR, LA S R A
SO PT DA 26 AR DA A 5 O I 50, 9 SR B AG N -
len (dictview)
a0 ] = A ) 2% H AR
iter (dictview)
R R HE (DA (5, () ATCERMITHER) EAE.

BERME S 3E A A P PR T A XA ARV 2z ip () SRBIE (E, #) X}:pairs = zip(d.
values (), d.keys()).n—MIEMFEZEWTHAE pairs = [ (v, k) for (k, v) in d.

items () ].
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EVS 0 2 5 7 St ) 2% E BT L P AT IR T RES | K Runt imeError M8 Lk st 4k U A 4%
H.

3.7 WU AE: UL SRR ANGT o

X in dictview

A x 2 F I AR B RO (FES G — ML T x BoA—AS (8, &) Jcél) WHRE] True.
reversed (dictview)

IR ] —A TR BB . (E B Ak AR o R 5 4 AR S g I 34 T2 AR

3.8 A UL IAE 2 T
HMEEMTES, FHHABAES Bl WRIraEEZ T EA, B (%, ) XEAEE A
A, 2K HMERSRUTES. (EREWAP AR TES, HEZEEEEASAELN.)
MTRUTHEGHIE, g collections. abe. Set g LM ATHAERZARU0Y (Bl ==, < 3
/\)o
— M B L R B

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

>>> # iteration

>>>n = 0

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

>>> print (n)

504

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

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

>>> list (values)

[2, 1, 1, 500]

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

>>> del dishes|['sausage']

>>> list (keys)

['bacon', 'spam']

>>> # set operations

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

>>> keys ©~ {'sausage', 'Jjuice'}
{'juice', 'sausage', 'bacon', 'spam'}
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4.11 ETFXEEEXRE

Python Y with ¥HA) @I BN SCE B G E Az A T TR S0 — M. IO RAGSEBE T XL 1]
Jrik, SV A E CRME SGETI B TR 3C, FERAAREAATRTEAGZ LR 30, HAEE R T5e R
[ ANBE

contextmanager._ _enter_ ()
HEABATH_FF SO R LI SR ORI B 1Za 7B B SO AT G2 1 i A AR T 2 9 s ) 4
I BRSO BRAS with i8I as AP IARIRAT .

—ANIR ] B R SO AR 0 ) T file object. SCHEXT S £3 M _enter__() iR [EI L &, PASL
Yropen () B MAE with B4R LR SckBR.

— AR ERPORA E R SCE ARG T decimal . localcontext () FraRBIFINSR . MAPE RS
RGBT decimal | R SCHCN R LR decimal | R ST — AN RIAS IR BHZRIAS . 3X ARV with B4
AR A 24 ] decimal | R SCEATEER, AN M with B ASMP A .

contextmanager.__exit__ (exc_type, exc_val, exc_tb)
IR BT bR SO R ] AN AR R R HH BT 2B AT ART S 3 2 A5 B 24 B B il . W RAESAT with
WARE ARSI R T RE, WSHSEERENEL., EHAKPIWER . FEHAEL T =425
¥J A None.,

H B T5 R 1R 8] — A EERF B with THABR R 7 I RS AT S with TR 2 S iiEA . 75 005
FARHE I IR R AT IR dk St . ARSI IR AT IR K A 1 S B S BUC with SR A A b &
A AT AR S5

2 AT S 20 N B A B R 5 | e S, O VR B 24 ] — MR (B AR A 5 VA B i 5
JEFH B BT | i o . XAV B SCE B DT (G I exit () TiARMIkE R
&

Python 7 SC T —28 1N U B AR SCRFIR] 5 AR [ . SO BOHART R AP P, DA R 07 (M4 A5
BN BERISEAR BRSBTS B R SCE BRI DASS , AREBA LA . S context 1ib i
ESiceer i PNIbEN B

Python [{jgenerator flcontextlib.contextmanager % i ¢% 2 4L 7 52 Bl X 2L P 0 i) &8 £ 7 .
Al fcontextlib. contextmanager % ifi#y K R i — N E BUAF R AL, BRFIR B — S SEEl T 00 22
W__enter_ () fl__exit__ () M EFSCERRER, AT M AR LRI A LA I = i s s

T YER, Python/C API H1 Python X 52 (2B S5 - 15 A ST XX BT YA & T TRE L . R SR BT YR
JEABLW R EATIVE 3538 1) Python R T H) ok fit . 5 EIE TH BRSPS, AR Ay
I FFES AT ABBEAN T

4.12 GenericAlias 3:#!

GenericAlias XM @it I— MM ISRAIEY . EANIREHHT 5425, Wiist ldict. 2Pk
P, list[int] X4 GenericAlias N 2B Hint SEHE 1ist kB A . GenericAlias
MRV EEH T X247,

W) A — AP {ESaB THI T __class_getitem () I A SFHIETRLE.

GenericAlias XJEWUVE Ngeneric type W, SEILT M4z,

TR, RPN MIPURIE S HOT MR R T S IR, BN, set [bytes] AlfE
RGP RFIR— P set HINPTAICRI Abytes KA,
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XF—MENT __class_getitem_ () (HARJETALMZE, FRALLA MMM ER S50 S A IHAEXT
G b ) — A2 ER R BUEZRAL, Bilan, IF 0 5k 58 nT AR HAE st r B2 B Rlby ces i sy
it

e I x = re.search('foo', 'foo'), N x ¥ K—"re.Match X1 % .group (0) M x[0] AR
MUERF N st r 2851, ?kﬂ]TU\%E%ﬁMT&EPﬁFH GenericAlias re.Match[str] Eléﬁ%‘z EQ U0
%.

e Wy = re.search (b'bar' , b'bar'), (F&E b F/xbytes), Ny HWHH— re.Match [
S, {2 y.group(0) Fl y[0] MR EME R Hbytes KR, FERMARTE S, RATKFEH re.
Match [bytes] ﬂé{t% %ﬁF}F/;EEB’JieMalch pOE

GenericAlias & Etypes.GenericAlias FKMSLH], ZZEH A 9% - B 3242 GenericAlias Xt
%.

T[X, ¥, ...]
A REHLE X, Y RS RBY T ) GenericAlias, KRBT T AT T. Fl
w, — LR rloat TLEM 1ist HIKED

def average(values: list[float]) -> float:
return sum(values) / len(values)

73— M5 K Fmapping WER, MBIT dict, ZRRMARELSHO IR T L BFERA., A
BIFR AR A dict, HBMRA Ny str, EHMRI A int:,

def send_post_request (url: str, body: dict[str, int]) -> None:

WE KB isinstance () flissubclass () NERE _ANBHCH GenericAlias ZKAL:

>>> isinstance([1, 2], list[str])
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: isinstance () argument 2 cannot be a parameterized generic

Python jz {7 AN Bk il AT R A7 . XA R TR HRME 2. i) GenericAlias BIEA
ARRTGLT #K%*ﬁﬁ@%*ﬁm%? FERZAL, B, AU SRS, (HafThHA s

>>> t = list([str]
>>> t([1, 2, 3])
[, 2, 3]

AL, AR AR, N T SRR ik SRR SR

>>> t = list[str]
>>> type (t)
<class 'types.GenericAlias'>

>>> 1 = t()
>>> type (1)
<class 'list'>

EZB E ] repr () Bistr () 2RBRN IS EH2RE:

>>> repr(list[int])
'list[int]"

>>> str(list[int])
'list[int]"'
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TAZ BARASH) __getitem () JiERFGI AR AT I dict [str] [str] Z BRI

>>> dict[str] [str]
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: There are no type variables left in dict([str]

Axl, MR T R TS XA EE R TR . RE WA S GenericAlias WRW__args_ HRYE
RUAR B4 HBCR M 40 .

>>> from typing import TypeVar
>>> Y = TypeVar('yY")

>>> dict[str, Y][int]
dict[str, int]

4.12.1 FRfEZEISE
BRI Sz B A FIE AR TR TCY .

e tuple

e list

e dict

o set

e frozenset

o type

e collections.deque

e collections.defaultdict

e collections.OrderedDict

e collections.Counter

e collections.ChainMap

e collections.abc.Awaitable

e collections.abc.Coroutine

e collections.abc.AsyncIterable
e collections.abc.AsyncIterable
e collections.abc.AsyncGenerator
e collections.abc.Iterable

e collections.abc.Iterator

e collections.abc.Generator

e collections.abc.Reversible

e collections.abc.Container

e collections.abc.Collection

e collections.abc.Callable
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e collections.
e collections.
e collections.
e collections.
e collections.
e collections.
e collections.
e collections.
e collections.
e collections.

e collections.

e contextlib.AbstractContextManager

e contextlib.AbstractAsyncContextManager

abc.
abc.

abc.

abc

abc.
abc.
abc.
abc.
abc.

abc.

abc

Set

MutableSet
Mapping
.MutableMapping
Sequence
MutableSequence
ByteString
MappingView
KeysView
ItemsView

.ValuesView

e dataclasses.Field

e functools.cached_property

e functools.partialmethod

e Os.PathLike

e queue.LifoQueue

s gqueue.Queue

e queue.PriorityQueue

e queue.SimpleQueue

e re.Pattern

o re.Match

e shelve.BsdDbShelf

e shelve.DbfilenameShelf

e shelve.Shelf

e types.MappingProxyType

s weakref.WeakKeyDictionary

e weakref.WeakMethod

o weakref.WeakSet

o weakref.WeakValueDictionary
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4.12.2 GenericAlias W& KEMY
. S B8R Wz B SE B T — SRR R SR 1 -

genericalias.__origin

A SR ) R B B T2 B2

>>> list[int].__origin___
<class 'list'>

genericalias.__args_
BRI RZBEMEL _ class_getitem () BZBUTA M tuple (KERTREN 1)
>>> dict[str, list[int]]. args___

(<class 'str'>, list[int])

genericalias.__parameters_

ZEIE R RV DR — il (WREAZS), W& T _args_ PHIAVEH,

>>> from typing import TypeVar

>>> T = TypeVar('T"')
>>> 1ist[T].__parameters___
(~T,)

h=%:
PEP 484 ——JRITEfi# /47 Python i HI TR BUARIEIHESE .

PEP 585 - baif Z WU IR BERIZ R N4 TR E R TR AR TE S e 01, HBVE A8 8 TR R
KF¥E:_ class_getitem (),

121 (Generic) , J11)'* (15 LiZ ™ Rltyping . Generic 47 XTSI A AEZATHH BETL 210 I+ R B S A 2L
Forte B BT L2 2500 S,

3.9 BGHTIA.

4.13 HtbBEHRE

AR SR SE AP AT G o IR SR G RIS R — B Fh A

4.13.1 jEih

BEHME— )RR R B A 2 BTG 1 m.name, X HL m Jy— I name 151752 AL m P75 R —1%4
Mo BEHRIEPERT ABIRIE . (R import HA)/ HORULULZ MBI R —FifffE; import foo A%E
SRAFAE—44N foo IREBXTSE , T BERAFAE—DXIT44 foo IR GRAME) 2 3Ls)

BB AT — R R dict o R EERIRAFTS R . BUUL MR SR R £
#, HRIGEEEN _dict  JREFTAS m.__dict_ ['a'] = 1, F&Fm.a @N 1, HERA
S m.__dict_ = {}). FEWEEBN  dict .

WET RS PRSI <module 'sys' (built-in)>, URGEM—DICIEME, WEE

<module 'os' from '/usr/local/lib/pythonX.Y/os.pyc'>,
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4.13.2 25354l

KT X LERAIGE 2[5 objects Al class,

4.13.3 EH#

PRV G A2 1t BRESE SRR . KRR BT R ME— A E 2P B func (argument-list).

SEbR FAFAEPA RS R R B S0 N ER BRI P 2 SCeR B B SCREFIRER B (R R 8 , (HSEB)
FFEIE, RIS R ANE

W25 B2 5 function

4134 Fik

TR S B FORIER I B R AFAEPIRIE S WEDTE (BIANSIRAY append () J5k) FIZRSEHITr
Ro WEITAM SR ENRRIDR MR

WRARIE L — LB i (B AR a2 2SR R A, R TF 8] — NRRIRAT S 982 75 ik (5]
R FE) 7y k) MG MR, B2 self SEURMBISESN L. 408 HiE AW RRRR K sk
m.__self  #HAEIZFIEMXS, Min.__func_ @I ENEE. A m(arg-1, arg-2, ...,
arg-n) TE2EMN TR m._ func_ (m._ _self , arg-1, arg-2, ..., arg-n).

SERA R, G55 IR Gt SR B R . (R, TR SRR L AR TR R B
%§ 4t (meth.  func ), [HMCR AU VR 40 5 Jr 5 100 TR BPE. 2 1 Ty V1 I R 22 BB
eAttributeBrror, MERTIEIMEE, IRLATE F R HEOS BRI

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

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

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

W25 EIEZ Y types.

4.13.5 KEBHHR

ISR RPCAA LB RZR D" K] AT Python ARG, BIAN— 4 eREUA . ENIAFTREHR,
NENAE XA R ATIRSERIGH  AAR RN E R compile () BREGRM], F 0Tl M R BO 5 1Y
__code__ JBIEMFHEI. FHiS I code B,

ViR __code__ &k % it 4+ object.__getattr__, B4 H obj Ml "__code__ ",
DA S (MEHEER RS ) Ghexec () Bleval () WERECRPATIERE.
HZE RIS types.
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4.13.6 LEITR

KA R FIRE TR GRS RAYRBUANE L N E R R voe () RIREL . FRBUBATRIRRIBRAE . ARl Aap
Btypes &L T FrAREN BRI LR,

REPIKAEI GILAFIR: <class 'int'>,

4.13.7 =HR

BTS2 R B bR FE R R AR ] o B SRR B . 25 % A —Fh i None (X 2N E:
H#FR). type (None) () & ula]—~EAfl.,

MR EIEN None.,

4.13.8 BEREFHR

WX EHHTU R (0 slicings). B ZRHAEATRRR A EAE . BTN R A —MEEL 1 ipsis (X214
WEZFR). type (Ellipsis) () &4 El1ipsis B,

ZN RGN ELlipsis B .. ..

413.9 RTHK

EXTG S eV E R LU AN — iz B N T B SRR B 3R {E . 1525 comparisons T fif B8 215
H.o RLHistse HA—FH Not Implemented. type (NotImplemented) () &4 BuxHH4,

S SN Not Implemented.,

4.13.10 f/R{E

/RMER WA H A4 False fll True. BT RFERZH FAEM (1 Hh fE 1 m ok 24 1 B E sk R
H). ERFRPN LT Ch (Bl IEERZBANSEIT),, BTN B2 TEE 0 R 1. NEK

%@U)aool () IR RRHE A oA TR E, R EEZE AR — 25 (S L2 HiRE 41
7).

T E NG9 False fil True,

4.13.11 PIERIIER
A KRBT E RIS types. HA A 7B IR A KT X R4

4.13. HitEARE 87



The Python Library Reference, [ 3.9.21

4.14 F%RH

T KBNS W RIEBAI T LRk R w e, NI RASAMEN. Kb A agidir ()
BRI .

object.__dict___
— AU AR R, TR (T5) 8.

instance.__class___
KB EIZE
class.__bases___
HI SR SR I B2 BT 4L o4l
definition._ _name_
E SN E ORI [ pustr e R S LT VP
definition._ qualname_
XL R HE. RS s AR S A qualified name
3.3 HUHTIA.
class.__mro___
BeJE e R 2R R e, TEJT VATl S B T B R AR R .
class.mro ()
W EAT B — ek R, DU IHSEBIE AT INY . B LAe eI pa ), g5 RA A
T__mro__ .
class.__subclasses__ ()

B I AR EIE T RMBTI N IR RO RaR IS T  HBI5 R F1RAIN 2 B 12858 X
RS .

>>> int.__subclasses__ ()
[<class 'bool'>]

4.15 B FFreRiEiRK PR

CPython X - int Mstr Z [AIHARA — A4 R BRI AR A IR 55 Beak . BERRA 102 AR AT -t ] A
PAFE 3T WA . HoN Bk NIERIRD R R AN S R . SRR AT AR

int JAUAE CPython HRArfif oy — HERIEMER KT (BTN “RETF) o AL AEL LR A]
R — NP5 H A — kB — A i BB O AT A, IR AR EREON 2 B3R, W T
FHOH 10 KRBT W I REBA W RO R . Felfe—ANRBUEM int (*1 * 500_000) FEPREEY
CPU bt Eg—FPA_ LRI

FR AR/ T — it CVE-2020-10735 B AI{T5 ¥k

SRR ) 7 T RE M AR L A S N T T A i 5 5 P R B P A R . R RIAANIE S AT
NS e

B R RS, K51 K valueError:

>>> import sys

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

Traceback (most recent call last):

(R
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(R —H)

Val

ueError: Exceeds the limit (4300) for integer string conversion: value has 5432.

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

>>>
>>>
430
>>>
>>>
Tra

Val

i = dint('2"'" * 4300)
len(str (1))
0
i_squared = i*i
len(str(i_squared))
ceback (most recent call last):

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

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

>>>
714
>>>

len (hex (i_squared))
4
assert int (hex (i_squared), base=16) == i*i1i # Hexadecimal is unlimited.

BRI FR 2R 4300 fiBlsys. int_info.default_max_str digits WI{E. HeARFE & n] g Ee & N 640 {3

Blsys.int_info.str digits_check_threshold,

Bk

>>> import sys

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

>>> assert sys.int_info.str_digits_check_threshold == 640, sys.int_info
>>> msg = int ('578966293710682886880994035146873798396722250538762761564"

'9252925514383915483333812743580549779436104706260696366600"
'571186405732") .to_bytes (53, 'big')

3.9.14 JRFA.

41

5.1 SE4IFAY API

BEBRAML AT int Mlstr Mbytes Z AT AR Al R4

e int (string) ERIADA 10 EEL,

e int (string, base) FATIAENN 2 BT HIEEL.
e str(integer),

» repr (integer).

A Hofth H A7 22 DA 10 N E B FAF R 8% 8, BN £ {integer}", "{}".format (integer) &

b"%d" % integer,

BERR A A5 T B RS A e

e int (string, base) i base RPN 2,4, 8, 16 1f 32,
e int.from bytes () Mlint.to_bytes ().

e hex(),oct (),bin().

o M XA EARIE S T IR NSRRI R
o str £float,

e str Bdecimal.Decimal.
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4.15.2 EEEPFRHIE

1 Python J5 512 HI Vi 1T DA FH R A bk sl ARe 25 iy A T IEA of e 26 IR A

e PYTHONINTMAXSTRDIGITS, filfill PYTHONINTMAXSTRDIGITS=640 python3 ;&¥FRHE N 640 T
PYTHONINTMAXSTRDIGITS=0 python3 228 R,

e —-X int_max_str_digits, Ul python3 -X int_max_str_digits=640

e sys.flags.int_max_str_digits w0 PYTHONINTMAXSTRDIGITS B -X
int_max_str_digits MY{H. QRIAIFAL A -X EIE A RE, W -X LIk EHHR -1
FORNHE Y ARIRE, HISEGEIR{#H sys.int_info.default_max_str_digits fJ{H.

AR, AR AT ARG RE 24 T 1) KR A -6 X 28 s v s APT SRICEL T {H:

e sys.get_int_max_str _digits() Mlsys.set_int_max_str_digits () ;& fRREwsd I &

IR E A . THPREAS B A BT A S RIBR G .
A REBIWMEM B MEME BT ATEsys . int_info R
e sys.int_info.default_max_str_digits & IRIEEHERIAPRE] .

e sys.int_info.str_digits_check_threshold ;2% BHI M2 &AE (ZHZEHI 0 &
48

3.9.14 BGHTmA.

B BCARARMIRBIE T FEOTE. BAAFEI, b2 oA T & e NEER
P BRI R AR A . BB BERR A 1 — A5 R0 25 HE SRR A 14 1 2 ) B 5= 18T fEL.7 Python
AAREAERRAT I BB R A58, I8 R R TE A S BT AL 2 R A2 20 T AU e R A AE
EHHTY cpye e & —MEA S IERRBUE R R A IR h Seid i B I R R e N oA
SRR 0x N

UNSRARBE 7 SR A R 760 Ui AT SR O ) B R o B DR R 8 0 1o 2o R A A R i
BRI Az AT DA A J Bl U1 8] L 2227 W] RE ARSI Python SIKF .oy JESCHEMZRIEN - pyc SCAFRIATAT
gre s SN IVAIR Y S S

4.15.3 HEFEE

ERINW sys.int_info.default_max_str_digits BN NN T REHY HFE T R LA S SRR . g
B I A e 2 S [ A R AL, 350 F S T 58 Python BRAS AR RS M AR A T A EF TR 5, BRI SA5 28 APT
JETE 3.11 ZHIRI AR BT A AT )24 T s )

Pl
>>> 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)

WERRR RS E, HRHEBN 0.
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[ElZ2 By 5151

F£ Python t, Ty ¥ b 25— MR H BaseExcept ion IRMSEHI. FEHA R K — e except
THR try iIHRH, G TAESAPEATIRAE B Ix KRR ER (EALH ¢ BriRE i REdR) . @ 7E
P BIB BT AH KR IR R AR, BB EATRAMIE 25

TS R T AR N B RO A . B AES AU, EATERS B — R S B A
JEAR “RBIE” . XA — DR 2 ME BT (Fan—AE RIS A— AR IR T4 ) 4L
MICd . KIS B B4 7 H s .

PRI AT DAG | & B S . XA R TR S A PRAR P B R A R A, bR TR A T M)
SER R DU —FF s (FRIETR, WA ERBLRIBER (P AR S | NG 4 R R

WOE RN AR T R A DA T S s R Y L M Exception RECE A TR A Z
MBaseException IRAEFHW R . X TEXREEIEZL(E BT PATE Python HAEM tut-userexceptions
W EE .

51 FELTX

28 HAh 7 E AW LT X5 K — AN e, B __context_ EYESHEHIIBENE
SR PR R . SR PAEMH T except B finally 4], {3 with i5A)H R AL,

IR RE LTI T AGEAHH from Bl raise kb w42 XA A:

raise new_exc from original_exc

IRYE from 25— R BER WM — N F K None, BIENE| K SSEH POk E N _ cause_ . BH
_ cause__ bR HI _ suppress_context_ JEMIEH True, X raise new_exc from
None AJ AL H 75 B 4 B 7 ok BoR HH 1Y (Bl KeyError #fihjAct ributeError), [F]H}
IEIHFHAE __context_ H %y nl AR AELE TR 1T N4 -

BT SSE A SR I ASN BN 1A 2 R X SR IR ) R . _cause_ IR SR I R WRATAE
BruRER, _ context_ PRI ESEINIE _ _cause_ ANone 3 H _ suppress_context_
IBAE R s .
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/T:i’e?%@[fﬁ*r%bﬁ&K SHEARG RESTEAMRIESEZ GER, DEMBINRE T8 28 Rrs ki HEGE—
(7N

5.2 &% BB FISN

P ACRS AT AR 4k B A S i 2R T2 BRI T2 — N Fi R B DA e 2 LR AL I args
BRI, AR RAIRES AT RE R B b 28 .

CPython implementation detail: K24 N B R HEAH C LI UMBIREFTRER, S L: Objects/exceptions.c, FH:
th—L8 B {8 LN R, XS Ed R B 2R KB TR B AT . — D REW AR E T
SEEA T AT B A Python MUAS FRM S, FEAEAR T REF LB mhos. B, @ulealt i rX e

PARHEIREL,

5.3 E3

NS BT AR A R R R
exception BaseException
A N E RIS BRI B E SR E IR (X FF LG Except ion). MIERAEIZE
MSEBl B st (), MEREISEBIMSERIR, B L0 SHO R =755
args
A RSO . BN E R (BllnosError) 2@ BR NS EOHR T icdl+
MITCERRFIRRY & S, A S e 8 H sz — D A R (5 B B P A R
with_traceback (1b)
BETT RS th B S H B I (5 R TR B2 R A 4. Bl DA AT TE S AL B 1 v i
H:

try:

except SomeException:
tb = sys.exc_info() [2]
raise OtherException(...).with_traceback (tb)

exception Exception

P WERAE RSB 12 HEIRAE A M. B 1 B E SR R 2 IRAE A 2K

exception ArithmeticError

B EZEH T IREH XIS ERBE R AW NEFE: OverflowError, ZeroDivisionError,

FloatingPointError,

exception BufferError
M5 e XA K B BAE TTIR AT IR | 22
exception LookupError

PUEESE T URAE 24 Wi B8 51 T o A B B R B | TN 5 | K B 7% IndexError, KeyError, X[
PAid codecs. Tookup () SREBETI K.
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54 Rix&HE

AT R E T AEYE AR R .

exception AssertionError
2 assert AR KT % .

exception AttributeError
BJEPETI T (3 W attribute-references) BRI MG K o (A—DRGARAAN SR IEMES | T BUR
IRAER XG5 | K TypeError.,)

exception EOFError

M input () R BT EE Rk 8] SCASE R 4% (EOF) B85 % . (514, 0. T0Base. read ()
Mlio.I0Base.readline () JyEAEi#E] EOF NPRHR [l — A2 45 )

exception FloatingPointError

H IR -
exception GeneratorExit
Y —A~generator B coroutine H% F A5 % 3 21, generator.close () fll coroutine.close ().
EHEMKHBaseException iif@Exception, FUAMEAR FRUEH AR — 4R,
exception ImportError
2 import M) N BTHGE B FRG RS | K. HHY from ... import Hify from list” fF7E
TEEAR B AR & .
name 5 path JEM AT X I AU P SHORIOE . BOE JF BT 3 32m il sl T AR
P PR 5 il S WA 3 SR TR B AR

33 S BN T name 5 path J@M.

exception ModuleNotFoundError
ImportError B T3, M—MRIHIEEGUE M FF i import 5%, MfEsys.modules HHKE|
None BRG] K

3.6 BUBTINA.

exception IndexError
2 7 5 A IBGER G R S | k. (DR RS | 2 s B B AV NS L R & RS IR 2 B8
W TypeError &¥51 % .)

exception KeyError

MTEIA HEA PRI E MG (F) SRS % .

exception KeyboardInterrupt
BT PIBTEE GBS Control-C B Delete) MPRFRT I TESATINIA], 27 WA DN i 5= .
B AR K H BaseExcept ion AR R Except ion MRS ELAMIE R, X FF T DAE SR
FRRE S o

#E: fifkreyboardinterrupt F/EFEHIF K. TP RESAEAR AT IR SO Kk, TERELEH
WF, EWRMBET IR EAA—SRPRE. @ERTRikkeyboardinterrupt RRGERALSF
WHEFEEBRTIKE. SWA KT RILE 7. )

exception MemoryError
BRG] GE MR —2Ex R ) AT RS 1 K. KIRE e — 75,
TRUTEIRRER (NFR) BRAEFER T NAF. WHER M TIRZ NI B (CHymalloc () K%L, R
L VF A B BB X A 0L R 58 WA (HE SRS n AG I K —A 5 SRR RET B Ak [l ) (5
B PAEHR S B R AR
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exception NameError
MR AR R A PR AR BN RGO TARRE A AR KRR R — AR EE,
AL RIEN AR

exception NotImplementedError
IR A Runt imeError. FEMFAE AR, IR I TR 47 HEOR FniRAE R HiZ 07k,
BURTEHEOR BT A B SR ARSI TR I 5| 2 e 5

WEE): R 24 e 2 B SR VAR A R A S 3 — ZE L R I L2 A | 7
FERsE X, BUHAE TR PR R vone.

#iE): NotImplementedError fll NotImplemented AR HH#t, B EATHEMLIALFRFIHE. &
ZNot Implemented T A KA F B AT AN o

exception OSError([mg])

exception OSError(ennasﬂvﬂvﬂ;ﬁkmanw[,wMewvﬂ;ﬁknameZ]]])
WS B AE — > FR GE BRI RIGR 1] R GEAH KA B R INRF A5 | K, SRR R 4% /O HRAE R I BI AN SO R 4%
B B WEACW S (NEIEIRESHCE B EHAN MR IR TR .

H AR5 —AE AT BB FARI A R JE . AR AR TR E X L R BN S vone., T RE] TR
7, WREAT =ZASE, Wargs @RS i BT S8 S EAUR 2 o4l

PR L PRl Bl AL )& OSError IRREAST-2E, W 3OS exceptions FHPTHAR) . BLRM T2RERT
A Nerrno . WATAIHEEIZEGEA 2 KRG OSError WA, HF HAE TR A SR

errno
KHT CA errno MRS,

winerror
1£ Windows T, BESHCRHA H A 1Y Windows 45185 . Tl er rno JEMRHE R A B RIS 7E POSIX
= N OBUR MRS v

1E Windows T, U1 winerror ¥iE#8 S50 — A4, Werrno JEMESRYE Windows 451585 K
E, T errno ZE AW AN . LHAM-E F, winerror ZEEW 2, HHwinerror BYEAIE
1.

strerror

BRI R . EAE POSIX Pty C B perror () Jfekatfl, 7E Windows
FIEH FormatMessage () .

filename

filename2
M5 RGEB ARG K Blllopen () Bos.unlink () W54, filename @A&45 KA
#Fﬁ ;Jiigﬁf&ﬂﬁ/l\jdﬁ{%%%ﬁ%% BREL (Bltos . rename (), filename2 P @184 A5

33 fR¥E$: EnvironmentError, IOError, WindowsError, socket.error, select.error 5

mmap . error LG HE|0sError, WA RER A —TK.

34 fRESE: £1lename JRIEIAERHZ2 L R B IRIGSUIEA AR Lo 4 i B0H T SCPF R GE g 0t
TR Z ISR A PR . HEANEBTRINT filename2 1y 4 S BRI R I -

exception OverflowError
MHAARIBIEMEER KRB TCEF R RE &. XXPBHORWA TR R4 (‘T 5] KMemoryError #
ALFER) . B2 T IR EE, AR STEREEOE 2R E 550 R 5] % OverflowError. K24
T C P DXHE S A BRI EA , KR EOF SIS A 2
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exception RecursionError
B 5 5 IR 4B HRuntimeError. B & fE R & A W & B i R R EB IR IR K (B Wsys.
getrecursionlimit ()) B#5| % .

35 REFTA: FEZ 5l R 5| X Runt imeError,

exception ReferenceError
B EARAE i H weakref. proxy () BREFTRIER ST | R U II%T | B B AU DBk iy J&
PR BEG 1 K. A REG I EZFE RS M weakref Kk,

exception RuntimeError
A 2 — AV JE TAE A SR D5 1 K. RIRR(E R — MW TE e R4 T A4 Y
FrFER

exception StopIteration
HINE R Bnext () Miterator )__next__ () JFikTG1 %, MRFTRIZBNGARE LT —Ti.
SRR A AR value, BAEMELRHIIERSELA N, BAEhNone.

Y —A~generator BY,coroutine FRPLGR N, K5 K— i StopIteration SEH, MR [ R %% T
VERBEERRT value TS,

MR FEAE g RS Bk [ 8 b 5] & T StopIteration, Bk NRunt imeError (f
ffstopIteration BN SFEFRHEHIEA).

3.3 MU SE: AN T value JEME M HPE SE B BUTARR MHERI DI RE

35 S 5) AT from _ future_  import generator_stop ESZH RuntimeError ##,
% 1, PEP 479,

3.7 RS A BOAN BT AR JE ) PEP 479: FE 4R i 51 K By StopTteration B i B 4t

“NRuntimeError,

exception StopAsyncIteration

WA —~asynchronous iterator R4 /) __anext__ () FIERS| & DS IEEEEAE.
3.5 BUBTA.

exception SyntaxError (message, details)
2R AN B BE AR S K. XA AR AFE import iEA], XN E K compile (), exec ()
Heval () WIHH, SC2BBURIGHIASRER A (WEFETER) mmHE.

FHEIBIN ser () FaRPIEFRIEE . SRERER A Iodl, Hal 5 i e i JE 4 3 B3R

filename

RATEE R R ITE S 24 8
lineno

KRR ST . AT 9 REIN 1 TG S EATHY Lineno A 1,
offset

KRR ST P . SIS RGN 1 FF- G T E DA of £set S 1.
text

B R BTIE K R RAR A SOA
T AR BT R, TR -string: 7 BT HLH A B e TR R kA Ry SO Yy
s . FI4N, %% £Bad {a b} field =4 DAF args J@PE: (f-string: ..., (7, 1, 4, (a b)n)).
exception IndentationError

SAIER AR R TEA T R 2L . X syntaxError — T,

exception TabError

LGS R AT SRR AT A —E S PR S | & . iXJ& IndentationError fj—A~12,
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exception SystemError
AERE e b B N TSR %, LR DL RS R i R ™ B B B TR A A R BT | K. RIRA (R — 4R
KT A B PRE (R NRERNTS ).
AR R 24 65 I TR 5 45 4R e ] Python fEREAR A /E 2 BUESF N B AR i Python fRREAR I A5
(sys.version; BEWATERH Python LTEFFIRIHATEI A oK), HAARYSRIEE (59 Br B 1E)
DAL AT REMh i A DR A PP YR o

exception SystemExit
Rt Hsys.exit () BEGI K. EH%KHBaseException MiAgException PATIRA 2P
HlException RIS EAIMEIR. XAV ERHL ) EAERETF S E0RREHR 1. IR e R a2,
] Python g AR ASTTHULATA I (5 2 . MEaHE 2 kS S h#ssys. exit ()
WRHIE] . AR — R, BRI RGBS (2184 C iy exit O BEL); ARZEN
No%e, MR AR R AR HABZRE (BIAnFATHR ), WIS T BN GBI RR RS
B
Xfsys.exit () B SPREBA—D 5% A REPATIHF AL AR ST (try IRAIRY finally T4)),
H HAAS IR & AT AT — BURAS TN 06 18 2 42 iy WU A0SR A 0B SE 75 257 BIGR Yy () e
WM os. fork () ZJRMF#RES) MW fifos. _exit ().

code

g g IR HPRASTHEA R E R (BRIAH None.)

exception TypeError

AR BN TR BUNIE M B RIS IFR T [ . RIRIMER — DT, A KRR
DERCAYTEN o
Bes R LA PSS A, PAZRBH S0 S R IEA TR AN 32 SR WY 24 52 308 SRELASAS
G AR E BV R R KRR AN R SE L, Ir 285 | A i1 24 SR A Not Implement edError,
EAS R RBLEE B (BIUIEEK int WAMEAT 1ist) N2 38 TypeError, (A ASBMEMTR
(Bl AZERIEE 2 AMEUE) MY 24 58 valueError,

exception UnboundLocalError
7 B BCE 7 YA RO AN SR BB AR B EAT ST, AH RS O OR SR e AT AT R S K. MR

HENameError l— 113,

exception UnicodeError
%45 Unicode AH KA i sl AR B DRINR05 | K. MR 2 ValueError B—P T,
UnicodeError B —UHiAR Mg el B4t Ry ErE. Bl err.object [err.start:err.end]
SO T BRSSO E TR -
encoding
TR BRI 9 15 44 FK o
reason
TR R e AR 2 55 DRI AT
object
S PR e 1 T A B SRR O R R
start

object HICHEARHI IR BRI -

end

object MILHEIRIAR R ERS] (FAE).

exception UnicodeEncodeError

Ve i #E & A2 5 Unicode AH C A IRIPRFBES | &« LR H /& UnicodeError [—AF2K.
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exception UnicodeDecodeError

UAEAFE A T %45 Unicode M M ERIRINIFRIG I K. WRH R UnicodeError flI—4T2K.

exception UnicodeTranslateError

TR AR % 45 Unicode AHRIYHFIRINFGT | 5. BRH R UnicodeError i—4~ 13,

exception ValueError
A SR B R B B R B AE G SR, IF HAE LA B8 SR 1 8 R
W TndexError RAMBIRIGT| % o

exception ZeroDivisionError
MEREBIARIBE I S ECIBRRE . RIRIEDRE — N FAFER, fRU B ERE 24
O HEORE DA S Z BT IR ARAEZS s M Python 3.3 1, EfI#SR OSError K4 .

exception EnvironmentError

\

exception IOError

exception WindowsError

FRAE Windows F1 7] F .

54.1 OS B&&

THREE NosError KT, BTG RS RAEHE % .
exception BlockingIOError

BN STE R E AR RN (BlanERT) A A IERRR G % . XY T errno

EAGAIN, EALREADY, EWOULDBLOCK ﬂ]EINPROGRESSo
M T oSError BAMENE, BlockingIOError g —NEsNEM::

characters_written
— AR, FORTERHIER O B AR AT MR 3 1o BT g2l VO ettt e ]
Mo

exception ChildProcessError

YR A E R IG5 & o XTWT errno ECHILD,

exception ConnectionError
TR K R R

H T 2% HBrokenPipeError, ConnectionAbortedError, ConnectionRefusedError
MlConnectionResetError,

exception BrokenPipeError
ConnectionError 18, Ki{EHGA—MEFEMIZEER S —umt XM, S {EHEA— &R
FMZEETC KAB ARG % . MY T errno EPTPE FIESHUTDOWN .

exception ConnectionAbortedError
ConnectionError WFI3, M—AEREZA000 i 1R85 | & - XFY.F errno ECONNABORTED,

exception ConnectionRefusedError
ConnectionError HTZ, Y— R im tE A Rt 5 | & o X T errno ECONNREFUSED.,

exception ConnectionResetError

ConnectionError W15, Y¥—EEgodmE B EWS k. $NTF errno ECONNRESET,

exception FileExistsError

ik A — A CAFTER SO H SRS | & o XTI T errno EEXIST,
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exception FileNotFoundError

PRI RIS H SRAFAERRF 85| %« X T errno ENOENT,

exception InterruptedError

RZG W AMG S RIBEEREE5 [ % . XTW T errno EINTR,

3.5 HREEAE: Y ARG ME S P, Python MYESEHIR ARG, BAFZG S AR FS| &
THERE (RS0 PEP 475) MiARS| &k InterruptedError,

exception IsADirectoryError

L3 KX —A B R IHAT IR (Bt os . remove () WG k. X T errno EISDIR,

exception NotADirectoryError
LR — N AEH AT H FEAE Bllos . 1istdir () PRSI % . TERZE POSIX P& |, Bk
AT RELE R MR I B R — AN AR H AN H AT B0R TIN5 1 % . AT errno ENOTDIR,

exception PermissionError
AR R VTR 0L N Bl PAT AR R 5 | e —— B SO R GERLR . R T errno

EACCES HIEPERM,

exception ProcessLookupError

B E MR TFAET R85 | & . XWF errno ESRCH,

exception TimeoutError

M RGRETE R G2 W R AR RS L N RE5 1 % o X T errno ETIMEDOUT,
3.3 HGHTIA: BN T AL iy osError ¥4,
Wz
PEP 3151 - E5 OS f1 10 B Z IR 4544

5.5

A
=

PAISFHEGOIEE S HSH TS0 SO TR
exception Warning

IR
exception UserWarning

AR B 7 A R A 2K

exception DeprecationWarning

USRI At A A 2 TN At Python JT A5 B, WIRAREAE -5 B 57 AR AR B A HEE
SPEONE S LIS 2N, £ __main_ BURAPEYELLERSN (PEP 565). 5 ] Python 7 2 4% X & 2

RIS
XA BEEAE PEP 387 HiidH .

exception PendingDeprecationWarning

X Ed PR KT, E AR T AR S i B
AR DY, PR EERRR TR 5 S B 5 BMOR T AT L, T BRS 224 B C A A0 7 11 0 94

HfDeprecationWarning.
SPEONE S LI B . JEH Python 5 A% X & R I o
XA B AE PEP 387 Hilidi .

exception SyntaxWarning

SR BTEEAN K A  H E
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exception RuntimeWarning
SEIRIE T AT A A A R
exception FutureWarning

%%ﬁﬁﬁ%%%%ﬁﬁ%HmMﬁ%QW%%?%%F%,W%M%%Eaﬁ%%ﬁﬁ%%ﬁﬁg

exception ImportWarning

SHERLHTA AT BRI B DA A I B
SN E LI 20 o 5 Python Tr A AZ X I & R I

exception UnicodeWarning

5 Unicode #H ¢ Fr2 8 il L2

exception BytesWarning

Hbytes Mbytearray fHRIVELHIESE.

exception ResourceWarning

GEURBE A B A B
SPEBONE LI B . JEH Python -5 A% X & s I
3.2 BB

5.6 FEEBREGH

NE SRR R :

BaseException
+-— SystemExit
+—-— KeyboardInterrupt
+-— GeneratorExit
+-— Exception
+-— StoplIteration
+-— StopAsynclteration

+-— ArithmeticError

| +-— FloatingPointError
\ +-— OverflowError

| +—— ZeroDivisionError
+-— AssertionError

+-— AttributeError

+-— BufferError

+—— EOFError

+-—— ImportError

| +—— ModuleNotFoundError
+—— LookupError

| +—— IndexError

| +—— KeyError
+—-— MemoryError
+—-— NameError

| +—— UnboundLocalError
+—— OSError

| +-— BlockingIOError

\
\
\
\

+-— ChildProcessError

+-— ConnectionError

| +—— BrokenPipeError

| +—— ConnectionAbortedError

(Rt
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FEH LR

| +—-— ConnectionRefusedError
| +—— ConnectionResetError
+-— FileExistsError

+-— FileNotFoundError

+—— InterruptedError
+-— IsADirectoryError
+—— NotADirectoryError
+-— PermissionError
+—-— ProcessLookupError
+-— TimeoutError
ReferenceError
RuntimeError

+—— NotImplementedError
+-— RecursionError
SyntaxError
+-—— IndentationError
+-— TabError
SystemError
TypeError
ValueError
+-— UnicodeError
+—— UnicodeDecodeError
+-— UnicodeEncodeError
+-— UnicodeTranslateError

Warning
+-— DeprecationWarning
+-— PendingDeprecationWarning
+-— RuntimeWarning
+-— SyntaxWarning

+-— UserWarning

+-— FutureWarning
+-— ImportWarning
+-—— UnicodeWarning
+-— BytesWarning
+-- ResourceWarning

102

Chapter 5. [JE#46I5h




CHAPTER O

SCASEEIE (Text Processing) BR¥%

AEHI T ARABAL (module) FRAL T BEZ 17 3 3V LAt SCAS E PRUIR 5 -

TE =) B R % R TlIAR N codecs WA BL SCAS gR P i BEAH B . AN RS2 EHE LA 5 ) £ 2 - sir op
Ji AR 1) Python [Flg =z R[E],

6.1 string - HREFHFRIR/E

PACHS:  Lib/string.py

L%
TARFF) KR sty

FHBa T &

6.1.1 FHBEE

AL v i SO
string.ascii_letters

FXfrikascii_lowercase fllascii_uppercase HaMIBHE. ZEAMKET 5= X,

string.ascii_lowercase
/NG EE Tabedefghijklmnopgrstuvwxyz ' o AT IEE XK, Ao kEUE.

string.ascii_uppercase
KE5+H}F ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' o ZEAMKITIE S X, A kAkAs,

string.digits
TR 10123456789,
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string.hexdigits
TR '0123456789%abcdefABCDEF ',

string.octdigits
FAFER 101234567,

string.punctuation
HITE C DI & P g AR AT 5 1 ASCIT A7 Pt U A  Ef: L #8868 () %+, —. /15 <=>2Q [\
171~

string.printable
8 T T BN 519 ASCH F A I F 458 . X igdigits, ascii_letters, punctuation
Mwhitespace B)EH.

string.whitespace

HIB R 25 TS 1 ASCIL AT AT R o Hoh i st 2. eqT. 1% dEATRIZ ) il 24 -

6.1.2 BEXLFHFHRHENL

DB AR R L TS 6 ) PEP 3101 FiiR I format () J7 ¥EdEAT R 2978 Beops i A s AL I BE 7
string R Format ter BAVHRMA S NE format () J7EEARIR B SE PR G H & #IR B C R FAF
gL T R .
class string.Formatter
Formatter REGFINAF I E:
format (format_string, /, *args, **kwargs)
HEK APL k. EEZ M FARIMEE - AMEMXETFSH. B RE -
Hvformat () BIEERS.
3.7 S AR ER SRR IR AL 3 A2
vformat (format_string, args, kwargs)
I BRI R IIAT S B AR A AT . BT — DR ek &, T B A — A T0E LRk
TERSEL, MAZM *args #l **kwargs if{EHFF M Z D B SHOTEITORIREL.
viormat () SEICRHAR TR R MR TR R AR e 7 By AR . BRI R Uk i LA A
BEAh, Formatter i LT —2 BAER T IR MAY Tk

parse (format_string)
a3 7 format_string 1% [0] — > iy A 26 A0 KT R A B JC . (literal_text, field_name, format_spec,
conversion), ExPiviormat () FARFFAFER iR ORI E B e B o

T H B AER & LR — Be i SCAS N — AR 2 B . WU F T SCAS (RIS I
T Bt e B AEXFPRE L) . W literal_text $fj&— MK BB TR . IR A BT B,
N field_name, format_spec F1 conversion [R{E >} None,

get_field (field _name, args, kwargs)
455 field_name Y Nparse () (JLE30 BHREME, RO BRI RTR . &1 —4>TC4
(obj, used_key) . BRIANMR A ZAE PEP 3101 i@ B WF4FE , il 0[name]” 5% "label.title” . args
Al kwargs Efe4viormat () (. 1R[EE used_key Hget_value () 1 key S HA NI
P

get_value (key, args, kwargs)
R E N FBAH. key ZHRENEBECATT R . WRZRAL, EIOR args PALESHHRSG]: W
RETHH, EFN kwargs TR BT SRS .
args IBS LW viormat () WMALESHINER, Wi kwargs XS 2P0 H K T SEE
Bjiig

ZNo
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M TREETFBAR, NN TFBATRKE DA X LR FEA Mt m MR
ElE (Sl p sl

I 26 B Ok Uh, 7 B3R 8 X 0.name’ B 5 B Hoet_value () WA key S EU{H 0.
TEget_value () @A NEM getattr () REGRE GRS name JEM:

WERFETG SR BTN T —DAAERI, W5 % IndexError iKeyError,

check_unused_args (used_args, args, kwargs)
TEAL B SO AR SR TR . R B B RO A U AT HR SR | BT S R0
ety (BUGORMIEZSH, TRRFRRAHRSE) , ARBUES viormat 1) args Fl kwargs 195 11 -
AEHSBAREA T DMRE X LTE S B k. MR R W check_unused_args () W&
GRS

format_£field (value, format_spec)

format_field () TR HNE 2RIEE format (). MZTER N Tk TRV EE

P

[

convert_field (value, conversion)
WA EN I CkAparse () FEFREIRICH) K (FHoec_rield () FriREIH)
fHo BRIARASCHES (str), ' (repr) Fila’ (ascii) SEFEH ST

6.1.3 BXFHBRIFE

str.format () JiikMFormat ter FILEMEMME X FATHIEIE (BRI T rormatter Reid, H12m
PAE SCEATTA C BN AR ERiER ) o HRTERS UL TR ep I, ERCH R —L, 3F B
— RN FHEREREA

AP EAMESES {(} RN BB AEER S Z NN EBIUS FRISCR , A IE
A i s WERART EAE TR SCA R A SRR S AT, rIPAE I B R S {{ and } ),

Bl 5 B iEIA e

replacement_field := "{" [field name] ["!" conversion] [":" format_spec] "}"
field_name = arg_name ("." attribute_name | "[" element_index "]")*
arg_name = [identifier | digit+]

attribute_name = identifier

element_index = digit+ | index_string

index_string = <any source character except "]"> +

conversion = "r" | "s" | "a"

format_spec <described in the next section>

FAARKIERPARTE RS E, B T B W] AH—A field_name $§ & BB A TAE A H B0 457 1 3
AN SRS . field_name 2 J5A4 A3 conversion TFE , B ig— MBS 1 Ii—A> format_spec, Ff:
PA—ES o 373k X EERI TR E A AEERARE K

TGS s XA EIRIE S 7,

field_name A8 5 D —EF 8RBT arg_name 113k QUARHECF, WIEHEH—MIESE, MR KT,
WE SR — a2 R TSR AR TR P RORCT arg_names 4 0, 1, 2, ... I8, EATH] PAAEA
W (MR ) . 805 0, 1,2, . IF BaiiA . tiT arg_name REMGIS 500, PRI TCETLERS
XTAFER PR AR R 7L (B 47HR 110" B0 ' 2 =1"). arg_name Z Jn] AR EATTERCRIIR G| SR
HRIAA. ' oname' BEAWRBA LM Moetattr () WHEmABLE, M ' [index] ' EAREA LM
__getitem_ () PATRTIAEK.

3.1 WS LB SHULIAREX T st r. format () WA, B ' {} {}'.format (a, b) SFMHT '{0}
{1}'.format (a, b).
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3.4 SR AL E SEUIIFEXT T Format ter W RAZEHE .
— LU B A X AT ER R 1

"First, thou shalt count to " # References first positional argument

"Bring me a " # Implicitly references the first positional.
—argument
"From to " Same as "From {0} to {1}"

"My quest is
"Weight in tons "
"Units destroyed: "

References keyword argument 'name'
'weight' attribute of first positional arg
First element of keyword argument 'players'.

HH I W H

i conversion F-BAEAS AL 2 B AT BU R HildL 4 . W%, HUuE TAERMEA SN _ format_ ()
VR GERL . (HI2, FEREBEIE LT St o i 2R ARG Ao — AT e, B s AR B ks ke o @t AE T
il __format__ () ZHPRHMESB N FAFER, PTAGEH IE# kg L2 .

B SCRp AR = F:  Us ' SXMER M str (), "t Wilrepr () 1 ' ta WM ascii ().
—LuE -

"Harold's a clever " # Calls str() on the argument first
"Bring out the holy " # Calls repr() on the argument first
"More " # Calls ascii() on the argument first

format_spec “FE AL S AN AN 2 BURI MM A, BAN-FBETERE . W5 JESE. N ST R B . R
FAPAE LW MG 800 format_spec (g7 5.

REBNE ISR RIS AR A T, BARA I T —7.

Jormat_spec F-BIA W] DATEH AT & RER B 7 B X IR E MR 7 BOT REOIE T B R . AR A
R A, (HERAFAVFERZIKE. format_spec AR T BERTEMRE format_spec FAFH Z i
TR DR RS S R (E A% 3

B X ) B R

BABERIRES

A" RS T AR I S R P B AR, 1T SCRAMEN AT 2 B (B A% X5 45 02 7% A
f-strings), ‘BTN DARCEH L NER format () AL RIS ALY TR AT DA B 47 SCANr 3 A% X
PR REA T

KEHN BRI AU S T AT, N K 2 U b e 1 e B 2 B B S
— R ZS RS AR PR A SRR E R st () MRS S . JEZSKE SRR i 2 B i g
AR A XL — e

format_spec

fill = <any character>

align := "<" | ">" | nwm_mn | nmnAmn

s lgn = n + " | n_mn I n n

width = digit+

grouping_option = e

precision = digit+

type — "b" | "c" | "d" | "e" ‘ "E" | "f" ‘ "F" | "g" | "G" | "n"
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WERIRE T — DA align 8, WA VAEIZAERTEI—A> Al P45, EWLACHERE TR, WRAEIERA,
AT TE AR TR FI S AE @ ] sc . format () 7 iEmHE YRS AR S W ¢ or "} 1EHN
Sl FAF . B2, i E R B AL S W20 PARY . XA RFIA X format () BREL.

ARSI B SRR

=

"SR B A N NS X R K Z B R AENAE) .«

" s B A AN S (X2 B IR -

= | SRHPRFEGEICETEAT S (ARA) 2R EAERCE 2 ET . X TA “+000000120” JEHT
BB X FF I O B A AL 24°0 A T B W, B BRIAfE .
tor R B ] A A

il

TR, BRIEE T RNTBOUE, BN TSI A ST e B R MAR, RIAERX RS OLT, XE
FERETBA L

sign IR R R, ATARATTZ—:

B | &%

| FORIE TS AR T IR RO R

- | FRIE S AU TR GXREOAT ) .

space | FonMWAEERCE BT HI S 250, ERECEMITS .

EITATE BB N TR BRI SRR AT BIE X BETOE I T S0
PP AR AR A THORORT, G b, /RIS E L, ST 2 h 5 B A
HZAY 10b", " 00", "0x' 5 " OX" Wi AFTUEAHMAUEEORA, BRI S B ss R N
SRR, MR VEO Y . B AR A NEB AL | BB R 2 th NI
Do HAh, AT ot G R, RRERE RSN R

TR T TGS AT ST BB R S A, T o SRR,

3.0 S BRI T S GRS PEP 378).

IR AR RS R R QN TR TR AT, TR 1,
ot BT KR 4 B A — TR XTSRS BT 5 2.

3.6 IR VRN T 0 I (ST PEP 515),

width J—5E SN T BITER) T HERAEEC, BRI . WAL, RS,
B PR AT

U RO T, A widih FERIN— % (1 0°) FEAPIET RMEUAIE B0 R, X
HEY TR fill 50 0" L alignment 70 ="

precision J2— A~ 1 HERERL, TR TIAFRAAL €0 A B UL R e VR R R 5 04
MO, RFATIAR AL g ok 6" AR R S NI NG G s 20 3T R 2
P, BB RBORN T BN BT, BRSSO (RN . AR
TRHTESE precision Bt

R tpe TSE T HCARRLAIAT R 3L

e S

il

XK | §E
"s' | FAFERASC . XORTFATERIUEASAY, NI DA .
None | F1 's' —#£,

4
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] R R IR

E | 88

it

"o | TabRRS N, DA 2 R R .

Yo' | AT TEFTE 2 HREER R B A AR Y 1Y) unicode T4

vd" | PR DA 10 AR B .

Yo | NERS S, B DA 8 A B R .

"' P NHERIAS . DL 16 SN IEBIVEE, /NG FERERR 9 DR .

"X NS DA 16 S EEIIES:, TR SRR 9 DLEIEGY . TEREE
BT, BIZE ' ox " Mg MRS 1 ox',

'n' | B, X5 A ML, R ANTE T S 2 DR s R AGE 24 B BT e
15

None #1 'd' FH[A .

T PRI FER LA Z A, BT DU S R 8 A s R BORAR S (8T 'n' Al None). 24X BEMLAT,
OAEMERALZ HiH ] float () BHEBEE MR H AL

float MDecimal {HIW] FHFREHAG:
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=

il

BT HRE . TR p, RO N DA R 7 b 2 BRI K0 k2
TR REHE/ MR Z A —0L, ZJEH o 6n, Bite + L MERZL. Gk
TRERE, WX float R/INERZIE 6 (AFEE, X Decimal WRRITAH RENL.
WU Z G B R, WM B g 2, BRARGEH 1 # 150

FREITHGE. 5 e M, FAZAETERIASTEE .

ERFRTE. WMTF AR p, RS NEUS 2 R 1A o AL/
. WARIGENERE, Wkt rioat RIS Z G 6 (XS, MiXfDecimal M H
KEN R SR A R EE . AR N Z S B, /NS i piemg 2, [
LB T # 0,

lF'

FESFR. 5 E AL, (HER nan 58 NAN HF inf §6°8 INF,

g

TR MTAERE e >= 1, XFBIEHAS] p MARENL, FRFEERAE R
FOREBR TGRS, BRI T HAE R RN A O St TR

1,

HERRA RN AN - B FRR KA "o FURGE p-1 PEATR AL 45 R B H8 8l
exp, MAUR M <= exp < p, Hom P-4 FTRPFRUEMIA -6 FRDecimal {H, %
BOFLFREZEAL £ ARSI p-1-exp BATARENAL. BMEE, X8R 2R K
e FEE p-1 HEATRE AL . TEPIAMEOLT , A MA BT R LE I REE,
IR INEUR 2 5 TR N B N R R B, BRARBEN T 4 BT
WARIGENRE, SXFfloat R 6 MHARBENHIRGE . XTFDecimal, FIRMAMS
WA BB X T 4EXHE/NT 1e—6 MM A S dse/ VA S AL AR T 1 B
R R A R, TEHARRE DL T W 2 68 ) SRRk

IERIESS, IEFEA nan 270 HIBAE L inf, -inf, 0, -0 Ml nan, JEIEKGEEMITERE
JE o

FRRE. KOT g, ARZAAET HREAER A SO "B . J2%55 NaN b
KFTRNRGE

v X5 rgr ML AR ARTET & S 2410 DRI 5 E R A 2 R o0 e

£

|%l

ForE . SRR LA 100 s s ( £1) %3, R

Nong

XFrioat KX RMT 'g', ANFEZATET L0600 E SR ER, MUSZER2
DR IR—OL. T ORS B 2 R B R DARS 267 28 8 I 1

X Decimal KPiiXAHYST ' Bk "G, HAREHT 247 decimal | N 3CH context.
capitals {H.

SRR @R st o () 1A VEEE R FHAAS A0 PR B R R 1

B =B

ARy str. format () HIRAIRPIAL SR & A% LR L

RIEFEAERZHE T 5IHW & #aUe2eel, H@sm T {3 A1« RBU s. #iln,, '$03.2£" AR
MER "{:03.2E}",

BAAR SRR SRR FIE R IR, 5AE LA /R B i B

e BT 4
>>> ! , '.format('a', 'b', 'c")
'a, b, ¢’
>>> ! '.format('a', 'b', 'c") # 3.1+ only
'a, b, c'
>>> ! , '.format ('a', 'b', 'c')
'c, b, a'
(N Igkss)
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EHEE—5)
>>> '"/2), {1}, {0}".format (*'abc'") # unpacking argument sequence
'e, b, a'
>>> '"{0}{1}{0}"'.format ('abra', 'cad') # arguments' indices can be repeated
'abracadabra'

HATEVIISEC

>>> '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

>>> 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.
%O-'
>>> class Point:
def __ _init__ (self, x, y):
self.x, self.y = x, y
def _ str_ (self):
return 'Point ({self.x}, {self.y})"'.format (self=self)

>>> str (Point (4, 2))
'Point (4, 2)'

e ORIt

>>> coord = (3, 5)
>>> "X {0[0]}; Y: {0[1]}".format (coord)
'X: 3; Y: 5

A g5 s

>>> "repr () shows quotes: {/r}; str() doesn't: {!/s}".format ('testl', 'test2')
"repr () shows quotes: 'testl'; str() doesn't: test2"

XFFF SCAS LA BA R TE

>>> '/:<30}"' . format ('left aligned')
'left aligned !

>>> '/:>30}" . format ('right aligned')
! right aligned'

>>> '/:730}" . format ('centered')

' centered '

>>> '/[:4730)}" format ('centered') # use '*' as a fill char
l***********centered***********l

BIC s+, 5-£ f1 s £ ARIREIES:

>>> ' {:+f}; {:+f}"'.format(3.14, -3.14) # show it always
'+3.140000; -3.140000"

(T W akZE)
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FEH LR

>>> "/ 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 Fll 50 DA BRI [l 57 i A4

>>> # format also supports binary numbers

>>> "int: {0:d}; hex: {0:x}; oct: {0:0}; bin: {0:b}".format (42)
'int: 42; hex: 2a; oct: 52; Dbin: 101010"'

>>> # with 0x, 0o, or 0Ob as prefix:

>>> "int: {0:d}; hex: {0:#x}; oct: {0:#0}; bin: {0:#b}".format (42)
'int: 42; hex: 0x2a; oct: 0052; Dbin: 0b101010"

A 545 T 73 P A

>>> '/, )" format (1234567890)
'1,234,567,890"

EVSIER v i€

>>> points = 19

>>> total = 22

>>> 'Correct answers: {:.2%}'.format (points/total)
'Correct answers: 86.36%"'

(o P AR R B e A% s

>>> import datetime

>>> d = datetime.datetime (2010, 7, 4, 12, 15, 58)
>>> ' {:%Y-%m-5d SH:%M:%S}'.format (d)

'2010-07-04 12:15:58"

IRES AN IR 7R Bil:

>>> for align, text in zip('<">', ['left', 'center', 'right']):
"{0:{fill}{align}l6}"'.format (text, fill=align, align=align)

'left<<<<!

'ANAANcentert AT

'>>>>>>>>>>>right!

>>>

>>> octets = [192, 168, 0, 1]

>>> "/ 02X 02X 02X} 102X} . format (*octets)

'COA80001"

>>> 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

(D)
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gL E—F)
7 7 70111
8 8 10 1000
9 9 11 1001
10 A 121010
11 B 13 1011

6.1.4 {RRFITER

Bt P AT R SR Tl PEP 292 Frik i) 5 8 1Y P A5 ep B oK. AR A S 18— T2 2 Bl SCAR [
¢ (118n), PNAEBLIASET , ST B A TEIA AN D BE R A SO B R LU Python B4 HC A A L7 AF R A% 504k
TRERIE. YRR T M AFER B A 118 R — AR Bl, S5 fluflildn fl.

BB SR AT o BORR, MURA R AL
o 55 WU EAMERIONIAAY $,
. Sidentifier NBH N BfF, BAUCH — 4 M "identifier” MYWHE. TEBINEE T,
"identifier" WML ASCI FhEMS (G FRIZk) 4URMFAFE, RKAKNEG, DT
RIREE ASCILFHTF Sk, 76 & PR RIS NIRRT AR R0 5 (A 445

e ${identifier} ¥ $identifier. M HNfFZ 5 ERERBIE RN G AT EB bR
PP TR EAEH , U "${noun}ification™,

TEFAFER I HAR G E R B $ K585k valueError,
string B T LI SR Template 2. Template 5 FAI¥A:

class string.Template (femplate)
G A — D SR AR A
substitute (mapping={}, /, **kwds)
PATI RO, IR 8] — B AT . mapping AETE T BERTS, Forp i SR DE ORI Py B2 AF
s E AR ] DAL S S8, P i B T EIR Y, ST 4 [RIINSS H mapping I kwds FF
HAFAEESE ), WA kwds Ty 5 AEAF M LG

safe_substitute (mapping={}, /, **kwds)
KA Fsubstitute (), AR ZAAZWMEE NG FF KAE mapping Tl kwds F1 4% 5], A& 5]
KEeyError S, 2RI &5 S AP A I b B R eSS AT i — S substitute ()
22 SR AT AE ARG LR LR s R bR ] ¢ MR @5| kK valueError,
WHERONR &ea”, H BRI T RE & R A R, BB B2k BT AR A2
5lE—NRHE. N —lRL, safe_substitute () WATRBIRARA L&, FERHEER
o Z WS AR RS R, Blan & 2R BT . AT RS S 8 & 3% Python AR iHATHY 5

(VAR

Template WSEFIBTRME—AAH Hdi

template
XORAE A IE AR template ZHPE ARG —BORUL, IRANIZBECE, HEIFARRHZRH
BV

PATR S — A An e il PSR 4 7 381 -

>>> from string import Template

>>> s = Template ('Swho likes Swhat')

>>> s.substitute (who='tim', what='kung pao')
'tim likes kung pao'

>>> d = dict (who="tim")

(Rt
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(R —H)

>>> Template ('Give $who $100') .substitute (d)
Traceback (most recent call last):

ValueError: Invalid placeholder in string: line 1, col 11
>>> Template ('Swho likes Swhat') .substitute (d)
Traceback (most recent call last):

KeyError: 'what'
>>> Template ('Swho likes Swhat') .safe_substitute (d)
'tim likes S$what'

PEBT A ARATAYRAE Template #1-R B E SO RAFRIR . 24T, SUR TR0 577 53 i B~ 1E )

Ao NICHR, V0] ARG L

o delimiter -- 3 2 F R (5 AT AR I A BRAT B AT R P E. BRNER $. HHERILSH R4 HIE
MR, B S HURAE A B L F AR R re . escape () o REFERBMRARETEQIER L Z JFH2E
AT BRAT (BIANAE T 28 i 44 235 [0) A A5 BN TR R 4 A )

idpattern -- X /2 F R AR AN WA TGS B9 5 LA BB IE ) Rk . BOAE M IE N Rk (2
a:[_a-z][_a-z0-91%) ., R H T I8 It H. braceidpattern i) None W AR = 454 H T
EHES AT

HE: T BN flags 4 re . IGNORECASE, iz [a-z] W[ PAVLHRELEE ASCIL “74F. [RILFRA T
X B TR as

3.7 B braceidpattern ]I GE LSS M SNEE T X7 A

braceidpattern - WJETESRAUT idpattern (R AR AR 519 5 ALAFRIBE . BRIA(E None MR ]
iB%| idpattern (MITEAEFE S5 W TRAISNIREE AR AREZ0) o ARES LR IE, SRF ALVFAR A AR SRR

HAETE S 14 15 BEAT R SO AR A
3.7 BB

o flags -- R AE 95 3¢ F T 1H 00 4 ) 25 ) OE D) 0k e Y B O ) Ak Ui bR, BRIAE N re.
IGNORECASE, i & re.VERBOSE Gl # M NiErs, F LB E X idpattern W75 5 A 41 1E

MR .
3.2 HUHTIA.

PER 55 —Fpakait, ] LA L R SR 1k pattern HFRAEHEA IR M A A WIRARIAFML, B EAAHN —
ASHA VYA i 42 AR Y TR R 0 5 o X SRR 20 N T BT 245 AR, PA R TCRI S LA A ) -

o escaped -- XN ICHCEL LR, AEBRABCHED ss.

o named - SXANVEFCAAESE T 1) G OAFAFR: EAN 2 SR AL I 23 AT -

o braced — EXAHILRCHT A T SIS RAFARR: BN S B SR 0 0 BT s 145 5
o invalid — XA VERLAEFTHAD T FRAFAE GRS BT FA ), 9 FLE 24 AR IE M sk X AR R

6.1. string-—- EREIFFHBRIRE
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6.1.5 FHBhF %Y

string.capwords (s, sep=None)
fiflstr.split () S8R, fifllstr.capitalize () FFRTEFARFIEX, Efllstcr.
Join () MREGHERFEATHHE . MR AT —DSL sep BAEMEECN None, MITELER) S P2
PR BA ST HIFRAUR B 2 TR QWA ER, 50 sep ST ARAR 2> FIPEE FF] .

6.2 re - IENMFTEXIRE

JEARHS: Lib/re.py

ABHARAL T Perl 187 AU IR A A VTR

REARIPHE R 1 AR IE AT A2 Unicode “FAFHR (str) , tnlPAE 8 47 H3 (bytes). {H)&, Unicode 74
Hig 8 AT ERONRRIR T . AR UL, ARE T ERASCILE Unicode FAFHE, SCZ IR [AEE, i
I, B AT ISR 2T 5 B B 2R AT e i 22— 2L

IR ST TAF (N 1) RFIRRFIRIE 2 e v (A IR 77 A Rk AR IR 5 L. 1% 5 Python
AR T) HAAE AT £ TR A ) AT B A A e 585 B, BEPCRE— S SRy i, RATATAE
AARE N AR TR, O IR SRIE A \\, T4 SORHFL AL AUFE 1E U] Python 4% £f 5
T RN \\o F34b, R Python FE P4 HR 7100 P BT SURMT I, AT o] ALY % S 51 BRAE AR 22 A
%Degriecation%rning , FPRAB W sSyntaxError, HIHERIEMNERMA R P, EMiTH
KR

fE DRI T IE KA (patterns) /1] Python 5 FAFERFRIR L TEAFA "' RIRIFATH 7
TEH, AL HUETRRA B, B o \n" FOREE "\ F "0 BDFRWFAFE, T "\n" R
IR RS —NRATAF I T4 HR . BEAE Python £CRD A 30 6 1 LU AT R 2R 15

R RO M FGR X BAEE I B BN TR, AE20 5 B0 ik X X Boe — MR, AT 2e
BEIENXTGE, HREMK TS

hs%:

S =7 B regex , AL T SERMER re BIRARER) APLE L, W, 842 P T E 2 D BEAIE 42 Unicode
SCHFo

6.2.1 EEMRERX1BE

MK (B RE) $5E 7415 Z VCRCFATHY ; BLER N 4 e 20T DA A2 RSP AT 2 8 5 45 2 1 IR
FIRAPERC (B IENZRIAAE A DU R A5, X PR UEIE & SR ) .

IEMFKA AT AR AR A Fl B AR IEM KX, W AB 2 IEWFRA. @5, WERTAFR p ITRL A,
HHF—ADFFFER q ILAC B, I8 pg PIVAPCEC AB. BRAE A 50 B WS RIS RIRIE, AT B AAAEIL A4
WE AT A, S AR ARZR 5 (9 3 HELA A 1 A B b U . SE 2 TR N iU Hie
FISZEL, 100 the Fried] book [Frie09] , =i H A M d ik as 1) k.

PATF 2 IE M ks s s 2 . PRI ERIEUR . 2% regex-howto,

TE MR AH] A 5 i s IR AT . R AT, B AT, rar, B 00, AR R IE
WZEe ENTEIEAC A B o ARn] APHEEET4F, FreA last IERCFAFER " last'.  (FEIX— 717 HARR
4y, AR this special style A AFRIEMERR, EHAWNLS, ZLEKFFHA in
single quotes' , HF[SIEN.)

AT, W BE O R TRRRTAT . FRT AT AR B L, AT AR SR IE
Wi 2R e -
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BERBUIAF (~, +, 2, {m, n}, %) NREEIEIE . ARG TIESUAE R 2 IR, FUHASCBL g iy ™
M2 k. B — N WREZRE, ATAHTES . i, Rk (2:al{e)) * IEAL 6 "o FRFER
ERREL

AR TATA -
- G EBRABATR, DREERREATAF ASMIAE R AT . MR E TIRDOTALL , EF IR RIS HATATAE
WL T

A JEALD) PR R kL, BAEMUL TT L INE B WUCRL A T 5 e M

$ VLELFAF R RECETE AR R I TR I BT — D74, FEMULTILINE T 2 VEELIRA TAF 2 BT SCAR
foo PLf foo’ FlIfoobar, {HIEMFRAR foos HRILH foo' . HAMMAIE, £ 'fool\nfoo2\n' FHE
foo.$, il VL foo2’, HAEMULTILINE AN A PAVCELE fool’;s £ 'foo\n' R $ &AW
(Z8Y) PUft: —ANEATRFZ R, — MEFR RN R,

* BRI AR CPCEE 0 IME IR ER, REZHILEFAE. ab* KPLR 'a', 'ab', B# 'a' 5
BREEAL A "o

+ 0P E R A E LA | BME IR ER . ab+ RILAC "o JEHEREE | DA EFMERAD "o, EARILR

'a' o
? XPERTH RN 0 3] 1 IREE . ab? KILEE 'a' W3 'ab'.

*2,42,22 tx0 e 2 ISRERBRE AT TR A I AR R
FiHT0. IRIENIR <. o> FERE] ' <a> b <c>', BHEIREAFHRE, MAUL '<a>'. 7
MR SN 2 AFUERECL 3 46 o R St i ) Ty s TUE RS s FOBE 2 A S ICRE .
FIENSE <. %2> B (LLITRL " <a>

{m} XHZ AN E LI m AR DT m Wi & S EPCEE R . e, a{e} FFILEL 64> ra’,
HRARER 5 1

{m, n} XFEMEHEFT m ) n WILHS, FEm Fln Z[AJPUSEZ . HAN, a{3, 5} FFILEC3 B S A ra'. 2%
mEATRE TN 0, 20 n f5E ERCN TR i a{4, Yo FFILAL 'aaaab B 1000 4~ 'a'
BE—A "o, (HABEVLHAD 'aaab' . S ARERME, A WITCIEHE BB TR 1% Z Wb~ 5

{m,n}? HI—MEMFAFIIEDT AR, HILERS S/ DA E. i, T 'aaaaaa’, a{3,5} LS
A var, MMa{3,5r2 HILEI3 A4~ 'a'.

\ B SURSIRTFAF (FRVPRITHED '+, 2, BEF IR L), SRR —DMRFRTA); RRIT SN2 IR AT e .

WIRARBA IR TR (r'raw' ) SRFBFER, A0 Python Wi F SURHTAE % UF 515 N
HBL SUF A AL Python B0 MR ], SURMTRIF AR A BE H PIE F 4 s . 2R Python mJ PATH BIiX A~
FH, IBARFHIN % ER K. X8 FEEMREER, FroAm i, B R M e FEER, t
B R AR AR
[1 HFER—ANFRES. B EGH:
o FEFRIDABSA L, AN [amk] PUEC 'a', 'm', BHiE 'k'.
o MPAFRFAFLE, WA - BT AIERER. B (a-z] BFILEATMAI/NG ASCIL 745,
[0-5]1[0-9] KFVUEIA 00 E| 59 BIWIELT, [0-9A-Fa-£] RFVCEATA+ 7S abhlgfr. ans -
AT TS (et [a\-z]) SEEHMEEEMRERRE (W [-a] 5% (a-]), BERFERE

Nl |

WERF -
o FERFAEEG TSR EHSHRE L. i [ (+%) 1 REEXILNFHFERAZ— (', "+,
T % ',Or V) 'o

o PRI \w BE \S (WFE SO EEANAT A, BAT AL FAFHIASCTT B35 LOCALE
A PE
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o ANAEEGTLRE NI FA T DA BRI TICH . WREGE TR ', It TEEGHN
FAPRFSBUCEL, Hn (5] RFCECIT A F4F, BT 'S, [~ RRECRT A 4, BT a0
WEIRAELEEE L, WA RS .

o TEAEGWHEILE —NFAF 11, AWM, BEAMEEZHm BRI, EAteisE4
B A, [O INTLYI A1 L] O (4] BT PAVCEHE S,

« Unicode Technical Standard #18 B i B H A FIEE G HEAE CRFT BEAE AR IB M. XI5 S MUBTEE,
FROAA T Bk A4S, —AFuturewarning Y& 2 LG DUEM raise, W& PAUTJLF
B0, SAH U IR, SEEEE NI ETS -, tes, e~ R O TR
BT SRR L.

3.7 WU S MR FAFER MBI AR R ML, — P FutureWarning & raise

| A1B, AFIBA[PARATRIENFA, Bl — AN EN AR, VTR A 83 B AT AN E MR A ' 1
HE. W AEEA A (WRF)) WEEH. S ERFEFRE, 1 S e E AN ZE B A 3 T
VERE. 24— FERSEAVTHCNT, XA SO 2. =EME, —H A VCERED, B A e TICHE
BB RE A — A VCHEL . SO UL, 1 BAERFAON AR WURBEDCEL | A, BN\, B
IEESEFFER, (1],

(...) (AAH), VLEHESHAMERIENZESNX, IR G RmsEE. CRsEm)E, HEmHHNERT A
BRI, FFRTATEZ S5 H \number # SUFA AT HIRICES, 2 G Tl i, BCEFEARF ' (1 5K
FO AN CEN), EIRENUSEEAESR: [, D 1.

() RN RICE (—A 2 BB OHFEE) . 2 SRR D TRIE TR EER AT
ZFEMITETE . XY REFE RGBS A A (2P<name>. . .) 2ME—HFIS. DA H Al S
V.

(?ailmsux) ('a','i'.'L'.'m','s’, "0, 'x' P AEEN) KMAGTCR ST KT
R E N2 BB A FAic re . A (RIGAL ASCIL F45), re. I (BK/NG), re. L GESHAD, re. 11 (%
i), re. 5 (i dot PEREA AP, re. U (Unicode FUY), and re. x (UK. (EERRITAEHE 1
5 HFR) QSRR S RRIC L S IE MR, AT, %25 THire. compile ()
itk flag BHC. FRCN AR TR B R

(20 IENFES R ARHIRAS . PCECAESS S A AT IE 2k, (HiZ 4P DL 77 A R AerEd AT
DEHC 5 Bk B e Z S 5 |

(?ailmsux-imsx:--) ('a', 'i', 'L', 'm', 's", 'u', 'x' FP O KFE LA, Z)IGAEIRM - fEG T
BB i me st e P EIE ) Rk A A 1 B ok & 1 A
itre. A (HITHL ASCID, re. I (BMK/NE), re. L GEFWE), re. M (£217), re. s GRILE A FA0),
re.U (Unicode VL), and re. X UK. BRicidoErism z )

'a', 'L" and 'u' fENNEARIC R EHRR, FIAEATARES Ak, SR - o Sl
M BE B, BB RS TS AN VCEAE . 7F Unicode FEzUHT, (2a:...) Yl#hH
VLRE ASCH, (?u:...) HJ# A Unicode PLRE (RIA). 7F byte FEzUH (2L:. . .) VI AIE F IR,
(?a:...) PHE K HIUES ASCI (ERiN). X Fh s R8s A WILE, 55 MY VEEA RN 325
3.6 HUHTINA.
3.7 WSS 55 rar, 'L Al 'ut FIRERTAHAE AN

(?P<name>-) (MZAAE) ROUENAE, H2VCEE A F 5 AAEINB 28T E L) name SRIREUY) . 4
B4R R Python ARiR4F, I HANHEGH HEEH M IENFRAAE L, HegeE L —k. —
FFE G RFER— M EFEAS, MEXNHEEA S,
A AA A =R B R 5 . RAERIE (eP<quote>['"]) . *? (?P=quote) (R,
VCHE B |5 B A5 | S 46 R i A ) -
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5|4 & "quote” A EFL 5| HAE
FEIENH BN

e (?P=quote) (WI/R)
e \1

AL PRPCRCR 52 m

e m.group ('quote')
m.end ('quote') (%)

&35 re.sub () B repl Z50+ . \g<quote>

e \g<1>
o \1

(?P=name) S5 ]—A A4 G EICHCHTEARA I name iy 414 DRG] Ef [RIRR A R
(4-) R BN RSP

~) M4 PURREY, PEECECE), (R TEFE TR e AT 74T . XA ATALET = (lookahead assertion ) .
Han, Isaac (?=Asimov) B4PLAD 'Isaac ', {CYHGFER 'Asimov' .

(2'-) Y4 - ORVCHECRE), PEECAEN. X0 &2 AT 2 (negative lookahead assertion) . filfll, Isaac
(?'Asimov) FF&ULHE 'Isaac ', {4 BJFH RA& 'Asimov' .

(?<=-) AR ... BYVCHED YA BUEE S L B ZE 0, WIDCELE . 3K F e 2 )5 AT = (positive lookbehind
assertion) , (?<=abc)def ¥F&FE 'abedef ' B —AVLE, FAEMEELR 3 NFAFIAAR D
FRAXREICH . WERFEENX (IR NE) DAREERKER, BB abc i alb 2 AT, H
JEa* fla{3,4r NalPh. R, PAH RGNS SRR IE 26kt DEfemi— B & T R4
BTk RATEVRW IZME ] search () %L, MiAREmatch () BRE:

(?

>>> import re

>>> m = re.search (' (?<=abc)def', 'abcdef')
>>> m.group (0)
'def'

XA TR ZR AR BB JE 4T Y B -

>>> m = re.search(r' (?<=-)\wt+', 'spam-egg')
>>> m.group (0)
legql

3.5 AR ISInE KA GG TR S .

(2<te) R L. BTSRRI B L B I, PTG, XA &2 B 5 ALET S (negative
lookbehind assertion) . JBLF 15 ERUG M= . WK (ILRCHINE) AU E K EZH . DA E
RSN E IR B IE MG, PERETinl e TR TR Tk

(? (id/name) yes—pattern|no-pattern) UIHR45EH) id 5{ name 1715, 22 VLHE yes—pattern
, k2% VLA no-pattern, no-pattern W3k, WAIPABIZNES. WM, (<) 2 \w+@\w+ (2:\.
\w+) +) (2 (1)>1]%) B email F£zLPTEE, VLA ' <user@host.com>"' B{ 'user@host.com' ,
{HARL LR '<userfhost.com' , HHARSPUHEE 'userfhost .com>",

o\ AN PR IR P SUAE LA R B o AR A A 2 ASCHL i 53 ASCIL “hf, AR IEN

FEACRFILRCSE AT 4. A, \$ DLRTAF s

\number VUFEHFICEMLLE . BMEESR LG, AN LIRS . Ll (.+) \1JLE 'the the'
(¥ 155 55" {HAKXILAL 'thethe' GERAGFIEHAIZEH). XAFIATF S HBEM T ILRCHITE 99 4>
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Ao QR number EE—NUALZ 0, B number 2 =AN\BEHIEL, ERASWHEERL NG, 10
e /NHERI RO AE O A0 ) TRHEA N, AR SRR R 77T

\a HLE AP ITAS .

\b VLRI EAFE, H AR IR e 4E R RO e . — DN O — N B A s . R, % \b
FE SR \w FIN\W FERFZ 1], 8035 \w FIEFFER IR La/4s B i, BB r ' \bfoo\b" LT 'foo',
"foo.', ' (foo) ', 'bar foo baz' HAPLH 'foobar' B(#FH 'foo3',

PRIANE OL T, Unicode “FHE RIS 2 HE Unicode A H I, HZ R AHASCIT ARic k. 4n
R LOCALE FRiCHER B S, TR H A S H Y HiE S KR B EN, \b FREBHBFH, ES
Python T4 52 SUARFZ

\B VLElZ 2455, H REETER L& 4. BAE r'py\B' L 'python', 'py3", 'py2', (HA
ILHE 'py', 'py. ', & 'py!". \B & \b BHIE, FrA Unicode #3111 iE 2 H Unicode 7, i
BN RIS, BRI PAASCIT FRaGkMAE . WRMH T LocALE brak, WHAR A d Y miiE =
XI5

\d
%t¥ Unicode (str) F£:X:  PCRL{E{ Unicode -|#Ffil%k (Hi27F Unicode F#4F H 5% [Nd] HLIFAF) o X
fFET 10-91 , FMIRZHMMETFFAF. RRE TASCIT fnd, BHICHL [0-9] .
X1 8 i (bytes) FER:  PUEATA-HHEHI%L, whid (0-91.
\D VCELAEATIE+HERIETF 7. B \d Bk, 2RSS TASCIT ARk, AN T [(70-9] .
\s
%1F Unicode (str) #EX:  PEELALAT Unicode 25 FH74F (A04F [ \t\n\r\f\v] , iHREHMFHF,
FEANAS ) 5 HERRCRE N 249 5 AN A T 2548 ) o WSRASCTT e E, BERICEL [ \t\n\r\f\v] .
%1 8 fif (bytes) FEX: VLIt ASCII 28 4, w2 [ \t\n\r\f\v] .
\S VLELAEATES HFAF. B2 \s BUE. WRRE TASCIT bR, #MAHYST [~ \t\n\r\f\v] ,
\w

%tT- Unicode (str) $£:X: VS Unicode JRIE AT, L& 1 0] DARY BGIRIE 10 26 G F4F , ALFE K
FRTRIL . MREE TASCIT i, #MHRICH [a-zA-20-9_] .

ST 8 i (bytes) FEX: VL ASCIH FAFH B F A F R N Rk, wifd [a-—zAa-20-9_] . WRBEE
T LOCALE FRict, WLVCHD 4 B 7 DI B fl =R K R

\W VU R BRG] AT 4. X5 \w IEMI . TR EH TASCIT bR, XM T [~a-zA-20-9_1. W
WA T LoCALE AR, T4 DEFE 4 wif s A BE AR B E - AR N R I 745 .

\z HPUEFERFE R
24y Python FARIERL A5l 1F W b XA Hr s .

\a \b \f \n
\N \r \t \u
\U \v \x AR

(HER \b BN THR MRS, € RIETREANERBR, i (\b] o)

"\u', AU R AN B 81 I AE Unicode B HRTRER AL 7E bytes U ENT S R EE R RN ASCI
T SUPIIRBEAER RN, SPCU AR DR AR .

INHERVEE SRS — AL MR E A2 0, 88 A = A /\IERIEAL, A8 AN B\l S
HARRGOL, SBEIERATIN . XA, Nl e = k.

3.3 MUEEAE: W T P \ut I NUT B SUFS.
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3.6 JRCE A iy '\ A ASCIT“FAFAL MU AR TNFL LR I 2
3.8 MU WS T ' \N{name}"' ¥, SLEFAFRFHET -, EY R T 4 Unicode F4F (4N

"\N{EM DASH}'"),

6.2.2 ERAE

REE LT IUABRE Wi, Fl— DR A LSRR 3 5 i IE Rk R R RIS (T — 265
Pe) o FEERY AR R 2 S A8 I SE i 10 Sk X

3.6 U A PR H R BAERE RegexFlag FIWKEBI, XPIFenum. IntFlag ) FK.

re.compile (pattern, flags=0)
P IE N Feh R g 13— A B0 ik Kb 2 (IEIXER) , aTAFIERS, @ik x5 m oy
Vimatch (), search () PAMEAIIT AR

XASRIRAKWAT R AT LAE S 88 AR TB AR L . (TR A ML &, "I DA (7Y OR #:4Ek
gif (1 BERT).

izl

prog = re.compile (pattern)

result = prog.match(string)

ST

result = re.match(pattern, string)

U B2 Ul XA IE MR s Ui, il re . compile () FIRAEX IR MRS ABER AT, "IPALE
FEFF BN 2 o

#HE: @Eidre. complle() R HIRER, FITHRL B R B S ZAT , BT DA/ T ) ek =
T 75 R G 1) )

re.A

re.ASCII
ik \w, \W, \b, \B, \d, \D, \'s I \s HPCf ASCII M A Unicode, X H%J Unicode BER AL, &%k
byte FE 205 . A4 T RITAIE {i'iqjlﬁﬁlj‘]ﬁfﬁ/u

R, HTHREFRGHRE, re.URCHKIAAE (Uﬁ“ﬁﬁﬂ’a [} . re.UNICODE FIH#k AJEZ (2u) ), {H
JEIXSEYE Python 3 2 TUAY, RN ERIAFAFHRE 42 Unicode T (Ff H. Unicode DA 4 byte HiFH).

re .DEBUG
SORGHIFRTY) debug (5 E., WA NEARIC.

re.I

re . IGNORECASE
AT KNG VLR Fak=Uan [A-2] W& VUl /NG F4F. Unicode PEEC (i U PURE 4) [AIFEG
A, BARKE T re. ASCIT fRic k85 A Ak ASCI DU, 415 T KA S WA X M irid, BRI E
T re.LOCALE FRic. XS T HNEFRIE (21)
R, MBE T IGNORECASE Frid, 2 Unicode F£3 [a-z] 8 [A-2] WL5ERT, BIFSPTE 52 4
ASCIL F£5F0 4 ANEAMEAE ASCH FZ4F: T (U+0130, i T KEHY I%/\'ET 1D, v (U+0131, 52T/
%A R ), T (U+017F, $i1 T /N5 s) and 'K (U+212A, FF/R CAFS). R ASCT T FRid, #EHPT
fita 22 FrA F)Z

re.L
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re.

re.
re.

re

re.

re.
re.

re.

re

re.

re

LOCALE
P24 S 5 X3 E \w, \W, \b, \B FIK/NEGEUEICHE . X Mric HEEXT byte FEzUA R X AMRICAHE
FHA, RNES KIEYLEIR A, Bk RAEAH—A S5, 1 H AN 8 i1 A%. Unicode
VCRCFE Python 3 HLERIAE ], FH] AALFREARTIE S « XXM INEEFRIE (°L) .

3.6 il A#E: re. LOCALE HEEJHT byte ¥, 1M HAREF re. AscTT —E .

3.7 WU E: B T re . LOCALE FRICHYZPEIE MIAT GUR BEAEAPEIN RIA S DI . 57 X B
SUE PRI IR

M

MULTILINE
WENG, FERFR A IR RAITG, AE— 7RI (BT e SRS ) s Aalaas
'S RELEAT R R, AT R (BT RTINS ) o BOIAREBL R, 7 IEEEA Rk, s
VCRFAFER R . XN NB-FRIE (2m) o

.S

DOTALL
ik v BT IUET AT AT, AT MR ARIC, . BEPCEC R T AT AR AT
T4 XRNEARIE (2s) .

X

VERBOSE
AT AR 5 BB AT e B A A IE ik, it 2 BORIR IR . S S-S ams, %
EAE— A FAFEEA Y ol i SR TEE L, BB AE *2, (20 or (2P<-> HIZ N Y—MTHA # A
TEFREIEE SUFY, IAEZ TR TR R TR .

SR T T D2k 3 (R A L DT e — A R

a = re.compile(r"""\d + # the integral part

\. # the decimal point

\d * # some fractional digits""", re.X)
b = re.compile (r"\d+\.\d*")

X NERFRC (2x) o

search (pattern, string, flags=0)
A F 45 BN TR R — 8, TR I — ARG B Bt %o BSREAT PLRC, Atk [a]—
A~ None ; HREEMAE—NEREZILAZ AR

.match (pattern, string, flags=0)

WA string FFUGHY O W ZAFAFILRCE] T IE W SRR A, faR [l — IR IR ey 2 o QREA
LS, #bikle] None ; JERERFRKEZILHZAFN .

WRERMERMULTILINE ZA7R5K, re.match () WHRILECFAFERIGFFIGOCE, TAEEREATH AR
WERARKEENL string HAEAR VB, i search () KT (WA ZBFsearch() vs. match() )

fullmatch (pattern, string, flags=0)
TSRAEAS string VERC S 1B Fk AR, Bk Bl — SRR 2 exd 2 o ARk [al—4> None 5 JERX
iR N EJUN P =¥ Nl

3.4 BB

. split (pattern, string, maxsplit=0, flags=0)

M pattern 53T string o ANRAE pattern HAERENFE S, IAPTA WA SCF USSR E ., MR
maxsplit 5%, T Z AT maxsplit YWorla, TN R 74T 4R B 25 R M e a— P Io R

>>> re.split (r'\W+', 'Words, words, words.')
['"Words', 'words', 'words', '']
>>> re.split(r' (\W+)', 'Words, words, words.')

(Rt
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(R —H)

['"Words', ', ', 'words', ', ', 'words', '.', '']

>>> re.split (r'\W+', 'Words, words, words.', 1)
['"Words', 'words, words.']

>>> re.split('[a-f]+"', '0a3B9', flags=re.IGNORECASE)

['O'I '3', '9'}

ﬁg%ﬁﬁﬁiﬁﬁ%’féﬂé, HH IR PRI, ISR R FRF I G X T4 R
o

>>> re.split(r' (\W+)', '...words, words...")
[vv, '...", 'words', ', ', 'words', '...', '']

DRI, 73 R ALRF & Hh BAESSRS 2 o AR A (0
FE 23 DU RS U5 A — S T RCA R RIS A SR A5 R

>>> re.split(r'\b', 'Words, words, words.')
(', 'words', ', ', 'words', ', ', 'words', '.']

>>> re.split(r'\w*', '...words...")

[ll, l', Vw', IO', er, ldl, lsl’ l', l|j|

>>> re.split(r' (\W*)', '...words...")

['l’ l"-|, l" ll, 'W', 'l’ lol’ l', lrl, l" 'd" ll, ISI, '..‘I, ll, l" l|:|

3.1 B A Hyhn TRl AR C S
3.7 RCE SR B T A AR R

re.findall (pattern, string, flags=0)
R[] pattern 7t string FEIFATAF AL, PATAFERIIRBCFA AT LA RAYIE . X string B4 A
ey U e 53 i) A A IR N R EROR e rs UL
R G e T ARE P R B . MR AL, R[] SR BGCIE L AR R . AR BAL
A—NH, BRI HZHICEAFRRIR. WRAZAH, R0 SX TR ATy £, JE
AR 2

>>> re.findall (r'\bf[a-z]*', 'which foot or hand fell fastest')
['foot', 'fell', 'fastest']

>>> re.findall (r' (\w+)=(\d+) "', 'set width=20 and height=10")

[ ("width', '20"'), ('height', '10')]

3.7 WU A AR D RC B ] PAERT— S IE R S B T

re.finditer (pattern, string, flags=0)
pattern ¥£ string TG W AEER VLS, R\ —ANER g irerator (RAF T IR Bext % o sring WNZEB A4
VCRCH 7 HES . 25 DERC A0 S e S R L .

3.7 WU A AR P ECBAAE W] AZERT— SRR S B T

re . sub (pattern, repl, string, count=0, flags=0)
AR SE I T repl BT string FcZe A BB R PR pantern TTHAFAYTFAFER . EPRFEBA B, WA
INE AR A string. repl AT DAZFAFHRECREL: QN FAFER , WAL BORALRE F SR ik .
WL, \n 2BEA—MRITRE, \r [PEHN—DBIERF, K. RINAY ASCH P17
SOFIVREETEAR KA, LSRR RORAL B . HABR IS SOFFIBIIN \ & 0887 RFE. /551 1§
\6 2RSS 6 AUFT VLRSI 0 AT R e . Bildn:

>>> re.sub(r'def\s+([a-zA-Z_][a-zA-Z_0-9]1*)\s*\ (\s*\):',
r'static PyObject*\npy_\1(void)\n{"',

(QNE9)
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(R —H)

Ce . 'def myfunc():")
'static PyObject*\npy_myfunc (void) \n{'

2R repl Z—A~pREC, ACE AN AT pattern HYRFOLAN . XARBCAREA — A miext 5 24,
FaR ]SR4T . Hn

>>> def dashrepl (matchobj) :

if matchobj.group(0) == '-': return ' '
. else: return '-'
>>> re.sub('-{1,2}', dashrepl, 'pro-——-gram-files')

'pro-—gram files'
>>> re.sub(r'\sAND\s', ' & ', 'Baked Beans And Spam', flags=re.IGNORECASE)
'Baked Beans & Spam'

R AR — AP — M Xt 2

RSB EY count JE BRI T R IKEG  count W AR TR AL, WER B X DS HEIN 0, A
PERCEf SR . AR AT 25 LSO S i — 2 PE AR I A 2 e e, FTbA sub ('xx', "=,
"abxd') iR[A] '—a-b--d-"' ,

TEFRFR AN repl ZH0HL, W EFFRME SCRI G5 S, \g<name> &4 A A name, (f£
(?P<name>--) IBYAEHE L) \g<number> & EFL; \g<2> @i \2, HE#E T XM, W
\g<2>0. \20 FLAH RN 20, MiARH 2 JEHIRE—NF4F 0. [JE51H \g<0> & pattern {f
H—EEAH AT

3.1 JRCE S BN T AT EARIC S

3.5 WS A AT 2 A R R 23 AT R

3.6 iR H 5 pattern FRIARFIEE X (B '\ Fl—A4> ASCH FAFLLAL) WAl SR,
3.7 MR repl HEGARENFE L (F '\ ' Fl—A~ ASCIL 454K ) Bl AR
3.7 MRS A AR P 2 VC A A i 2 R A

re . subn (pattern, repl, string, count=0, flags=0)

Froitgsup () MR, HRRE—ATCH (FHE, BRRL.
3.1 MU A SN TR R SRR
3.5 RS ANUCRLR AL SR 2 AR

re.escape (pattern)

¥ 3 pattern PHYFFIRTAT o ARARAEXHME T AT RE 6 & IEMZGA A OC T SCA AT R IE T IC IS, Bt
A M.

>>> print (re.escape ('https://www.python.org'))
https://www\.python\.org

>>> legal_chars = string.ascii_lowercase + string.digits + "!#$%&"*+—-." " [~:"
>>> print ('[ ]+' % re.escape(legal_chars))
[abcdefghijklmnopgrstuvwxyz0123456789 1 \#\S3\& "\ *\+\ -\ . \"_"\[\~:]+

>>> operators = ['+', '=', '"*', v/v, vkx1]
>>> print ('|'.Jjoin (map (re.escape, sorted(operators, reverse=True))))

JIN=INHINHFNF A F

XA BEB T sub () Flsubn () BRI %P0 S o il
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>>> digits_re = r'\d+'

>>> sample = '/usr/sbin/sendmail - 0 errors, 12 warnings'

>>> print (re.sub(digits_re, digits_re.replace('\\', r'\\'"), sample))
/usr/sbin/sendmail - \d+ errors, \d+ warnings

3.3 R ' AR L

3.7 o FUATEIE MRk B Rk S P A e S IR, v, i, rsr, e,
A AN A R S NP 2 Y
re.purge ()

TR IR MRIA A A7
exception re.error (msg, pattern=None, pos=None)
YA R B IE AU ETE (HANESAIERL ), BB TR R DU RC A i A ey, &
Gl kAT IR PRI T A BN S5 KR . SRS AT et
msg
EN W a0k PRTE) S
pattern
IR AR

pos

G PRI pattern WAL EZRG| (FTPAJE None ).

lineno
LY. pos (] PAJE None) BYF T4 .

colno

KPR pos (A] PAJE None) 415
3.5 RRCEEAE: S I TSN JE A .

6.2.3 EMFR XA MR (EMITER)
G I TE ) 63 20 42 SRR AR O v«

Pattern.search (string[,pos[, endpos] ])
AN string FARF— AN VLECHINZE, FFRII— AR B2 as %, WRBATLE, kb None ;
HEEMER L ZA .
IR A S pos L T FAFER T IR R E RG] BOAH 0, EARNZEEFEM T AR
CREUT AR LI AT AR L . RATAT IR RS — AT, (AR ILIRG I E T R E
IS4 endpos [RFE T FAFERIRINEA BRBUE FATEREE] endpos , FITLARATM pos F| endpos

- 1 BFRFRBEICH . Q12 endpos /NT pos, SEASAVEEL A J34h, MR re @ —A 415 ) =)
%1%, rx.search(string, 0, 50) Z#T rx.search(string[:50], 0).

>>> pattern = re.compile("d")

>>> pattern.search ("dog") # Match at index 0

<re.Match object; span=(0, 1), match='d'>

>>> pattern.search("dog", 1) # No match; search doesn't include the "d"

Pattern.match (string[, pos[, endpos] ])
AR string 1) 4412 B BENS 4R B XA I MEE AR AN PTEL, iR [l —ANAH I I Beaf %0 AR pe
fii, #tiR[I None ; HEESERKEILHZAFL.

W[ES L pos Kl endpos Y search () & XHFE .
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>>> 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 SLVCERAE string PIALE, il search () KM (B ZFsearch() vs. match()) .

Pattern.fullmatch(sﬁMg[JxmLendmn]])
UIREEAS string VEFCIX A IE M FA, FR El— AR IR 6y 2 o R E None 5 HRIREKE
LR 2 AR o

A ESHY pos Tl endpos Hsearch () £ A .

>>> pattern = re.compile("o[gh]")

>>> pattern.fullmatch ("dog") # No match as "o" is not at the start of '"dog".
>>> pattern.fullmatch("ogre") # No match as not the full string matches.

>>> pattern.fullmatch ("doggie", 1, 3) # Matches within given limits.

<re.Match object; span=(1, 3), match='og'>

3.4 BRI

Pattern.split (string, maxsplit=0)
S Teplit () WAL BT MIFERR.
Pattern.findall(HﬁngL;%mLtmdmﬁ]])

K kg rindall () , A THFEE, BT RABITIESEL pos Fil endpos , FRFIIEZRIERE,
B search ().

Pattern.finditer(ﬂﬁngL;nmLemdmn]])
RPIeRErinditer (), AT MG, HER AR ATESEL pos Fl endpos , (R RIEH
W search (),

Pattern.sub (repl, string, count=0)

EthTFsub () BB, HH T HIFERIRAER.,

Pattern.subn (repl, string, count=0)

ST subn () R BT IR,

Pattern.flags
E)F"JP_EEEWE AR DML IS compile () WIBE, AR (2--) WEARIE, BRPEARIC Q] UNICODE
M5 -

Pattern.groups
AR BN AR T AL AR
Pattern.groupindex

BRETH (?P<id>) & XSS HERETFHENTF M. WREARSH, IRl 2 m)

Pattern.pattern

G S RN JE AR ST AT

3.7 fRHESE: Il copy . copy () Mlcopy . deepcopy () PR SCH o S Ja i IE W Zh s RPEA 2 i1
PERY .
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6.2.4 PEECTSR

VLA 2 — M RMH True. ABREATLALHEmatch () Mlsearch () 1R None FFPAYRH] DATH B

H £ TEA)RF A DU

match = re.search(pattern, string)
if match:
process (match)

DERCRS G S LA T I iR A g i -

Match .expand (ftemplate)

Xt template AT RBHTEE ORI IE HARIF], SR sub () Jrykh—#f. % SCANTE) \n Bl a3 1) 7
7, Bersi i (1L, \2) fiasZ 4 E (\g<1>, \g<name>) B MV AL G NE .

3.5 JRCBE A ANVLHCH 2 AR o 2 A R

Match.group ( [group], ] )

R[] — A S AR AL AR SR, GORR TR, WRA 2SR AR
e MIed (DSE ), WEREAZS%, A1 0B 0 CRATRCE R M ). R —1 21
N ZHUEH 0, AHV AR AR BN CECF AR R AR E R — N (1.99], S5 A R 45 5 41
TR AR SRR, B KT R E AL, 51 K — A IndexError FH. WR—
N ETERER—0r, FFRILICZ R, Wik Pl AR5 — A PEfd. -

>>> m = re.match(r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m.group (0) # The entire match

'Isaac Newton'

>>> m.group (1) # The first parenthesized subgroup.
'Isaac’

>>> m.group (2) # The second parenthesized subgroup.
'Newton'

>>> m.group (1, 2) # Multiple arguments give us a tuple.

('Isaac', 'Newton')

WEREWZEAXM T (2P<name>. . .) K, groupN ZHomt il GE2 A A G4 T IR —DF
PR SRR R E SOG4, 51 KA~ IndexError 5.

—ANFEXF A A 1

>>> m = re.match(r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.group ('first_name')

'Malcolm'

>>> m.group ('last_name')
'Reynolds'’

a4 A ] A R 5 {E 5

>>> m.group (1)
'Malcolm'
>>> m.group (2)
'Reynolds'’

AR —AAPCE AN 2K, it R [l f e — PR

>>> m = re.match(r" (..)+", "alb2c3") # Matches 3 times.
>>> m.group (1) # Returns only the last match.
'C3'
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Match._ getitem__ (g)
AN T m.group (g) o EAVFEIT RG] H—AILE

>>> m = re.match(r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m[0] # The entire match

'Isaac Newton'

>>> m[1] # The first parenthesized subgroup.

'Isaac’

>>> m[2] # The second parenthesized subgroup.
'Newton'

3.6 HUHTIA.

Match.groups (default=None)
R E—Jedl, WA ILER FA, RPN 1 B EZ A E. default ZHHTASY
PCECHHE L, BRIAH None.,

il :

>>> m = re.match (r" (\d+)\. (\d+)", "24.1632")
>>> m.groups ()

('24', '1632")

WERFA VNG TR, IAN R AR S S SRR Y+ . XA AN SR H—A None |, [k
ARE T default ZH5 .

>>> m = re.match (r" (\d+)\.? (\d+) 2", "24™")

>>> m.groups () # Second group defaults to None.

('24', None)

>>> m.groups ('0") # Now, the second group defaults to '0'.
('24V, YOV)

Match.groupdict (default=None)
WA, S TR % T key RS . default ZHATAS HITIAE: BHilh
None. il

>>> m = re.match (r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.groupdict ()
{'first_name': 'Malcolm', 'last_name': 'Reynolds'}

Match.start ([group])

Match.end( [group] )
iR [E] group VEBLE] 17 5 W I AN G5 AR . group BRIAN O (RLEUEBEAVLHEL) 1H3) o AR group
FAAE, AHRPAEICHE, $hiRME -1 o XFF—ARLEX R m, M- RSE5REKHe, g GEHT
m.group (g)) A HIVLHL 2

’m.string[m.start(g):m.end(g)}

7 m.start (group) &% T m.end (group) , IR group VLl —AZEFAF R MG, tin, 7E
m = re.search('b(c?)', 'cba') ZJ5, m.start (0) i 1, m.end(0) F 2, m.start (1)
m.end (1) #E 2, m.start (2) 3| k—AIndexError R&.

XA 43 M email Hidik P FS G remove_this

>>> email = "tony@tiremove_thisger.net"
>>> m = re.search("remove_this", email)
>>> email[:m.start ()] + email[m.end() :]

'tony@tiger.net'
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Match.span([gvup])
FF—AVERE m , RE—A"JC4] (m.start (group), m.end(group)) . FERUNE group WATE
ANPCE T, gREl (-1, -1) o group BRI K O, w2 HEA LR,

Match.pos

pos WIfH, 2fkidfisearch () Bmatch () Wik a BN 2 o ZARIENG EIFIGTEFAFER R R —
APERCH R G ALE

Match.endpos
endpos [WH, SfG#sisearch () Bmatch () Wik a BN 2 o XA IEN G| 805 FEFAF R R
— M IEE RGO .

Match.lastindex
FARAN B G — VLR AR R 5 MEH, 3 None QIR EA ITEL ™= AE M6 . i, XT54555 rab,
FirK (a)b, ((a) (b)), Fl ((ab)) FfFE| lastindex == 1, I (a) (b) &f5F] lastindex ==
2

Match.lastgroup
RGN ICRR a4 A4 T, B3 None WIEREA 4 PLFCHIE .

Match.re

A [l 7 A KA SE B A e, XA IR WX R mat ch () Bisearch () Jrikim A M.

Match.string
fGigFmatch () Bsearch () BWFLFR.

3.7 JRESE: TSN T X copy . copy () lcopy . deepcopy () IR, IEECXRBEVER IR IR

6.2.5 EMRKXHF
BEXF
TEXABIHL, FRATVE I AT % By o 508 B 4 i 7 DT RCX 42

def displaymatch (match):
if match is None:
return None
return '<Match: , groups=¢r>"' % (match.group (), match.groups())

BBARIES — MR, — DR — TN AT S, BTN, "2 3 A, KK, 7
Q, ”j” J, ”t” ﬂ‘j 10, ”2” %U,sgﬂ %éﬁ‘_\‘ 2 §IJ 9o

HEGEN TR RGAR, FATTLASE AT 9%

>>> valid = re.compile(r""[a2-9tjgk] s
>>> displaymatch (valid.match ("aktb5g")) # Valid.
"<Match: 'aktbqg', groups=()>"

>>> displaymatch (valid.match ("aktbe")) # Invalid.
>>> displaymatch(valid.match("akt")) # Invalid.
>>> displaymatch(valid.match ("727ak")) # Valid.

"<Match: '727ak', groups=()>"

Bia—FM, "727ak" , WETARXT, SCEWIKFEABERE . EH IR ZGRK T E, WA
JESIHATE

>>> pair = re.compile(r".*(.).*\1")
>>> displaymatch (pair.match ("717ak")) # Pair of 7s.
"<Match: '717', groups=('7',)>"

(Rt
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(R —H)

>>> displaymatch (pair.match ("718ak")) # No pairs.
>>> displaymatch (pair.match("354aa")) # Palir of aces.
"<Match: '354aa', groups=('a',)>"

TR R AT AR, TFA AT AR BT T A 7 ORI PERCX R g roup () J7iA:

>>> 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)
lal

=1 scanf()

Python H RIS — 12K ¢ AL scant () AN . IEMERKAGER H scant () MUFAFHREEHE R R—

L (ERATREZ RN, T FEARI T scant () ARSURFHIIE WA SR EOH [ i g -

scanf () XA | ENFRIEK

%C .

%5¢ {5}

%d [—+]2\d+

%e, $E, 51, g [-+12 (\d+ (\.\d*) 2 [\ .\d+) ([eE] [-+]?\d+) ?
%1 [-+]1?2(0[xX] [\dA-Fa—-£]+|0[0-7]*|\d+)

%0 [—+12[0-71+

%s \S+

$u \d+

$x, $X [-+]12(0[xX])?[\dA-Fa—f]+

MR8 R SR U AT

’/usr/sbin/sendmail - 0 errors, 4 warnings

PRATPAEH scant () #2Uk

%$s — %d errors, %d warnings
SEMTAYIE I PRk :
’(\S+) - (\d+) errors, (\d+) warnings
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search() vs. match()

Python 12t TR RIR#AE: BT re.match () B FRHRIT L, ®MF re. search () A FHFBITE
i (BRIA Perl HEIFT N )

Biltn:
>>> re.match("c", "abcdef") # No match
>>> re.search("c", "abcdef") # Match

<re.Match object; span=(2, 3), match='c'>

fEsearch () ., ATDAM] "~ AESAIT AR BRI VT RE 2] 545 55 (14 15 0L

>>> 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 ZATA R iimatch () HICECEFRWIFLE, (B search () IR "~ FFLAIEN]
Fk &L AT IR

>>> re.match('X', 'A\nB\nX', re.MULTILINE) # No match
>>> re.search('"X', 'A\nB\nX', re.MULTILINE) # Match
<re.Match object; span=(4, 5), match='X"'>

HIE—1EIES

split () FEArH S BB IAE R BT XA J5 IR T SO K 1 5y 3eihi A 5) 1 MU B 4614
e, A R BTIER .

Hoo, XEERA. BEERE I, XRENEHN =ET 5P H A

>>> text = """Ross McFluff: 834.345.1254 155 Elm Street

. Ronald Heathmore: 892.345.3428 436 Finley Avenue
. Frank Burger: 925.541.7625 662 South Dogwood Way

. Heather Albrecht: 548.326.4584 919 Park Place"""

FHM—ABEZ AT IT . BUERAN IR PRIy — 5%, A IEEITEA R H:

>>> entries = re.split ("\n+", text)

>>> entries

['Ross McFluff: 834.345.1254 155 Elm Street',
'Ronald Heathmore: 892.345.3428 436 Finley Avenue',
'Frank Burger: 925.541.7625 662 South Dogwood Way',
'Heather Albrecht: 548.326.4584 919 Park Place']

B KA F A I R SR RIS . AR sp e () [T T maxsplit
%, TEOWHLHLha oA BRI 5 B 1 2 AR

>>> [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']]
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2 FEILECIE ST B, NILEAR HBIESERSI R . W2 maxsplit BEEN 4, FATE A AL
AREE 1a) 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']]

XFEE

sub () FHFERF AR — A0 XN FIER] T sub () SREEPSCE, s MY L A
FRMNE, BT B AR FAT

>>> def repl (m):

inner_word = list (m.group(2))
random.shuffle (inner_word)
C.. 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.'

EFAENA

findall () VUECRES PP BE, AMUEBsearch () WIS —PCEC. Hon, R—MEERAEILE|SC
FHR A RN, T RE S AT FEH findall ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> re.findall (r"\w+ly\b", text)
['carefully', 'quickly']

EXRMANEEARELE

WERTF R ELZ(EE, finditer () WIDVEBIEN, ERAT maes 2 R EME, AT
Hro gRSE BTAYHI T, WR—AMEE A ERETA R ERIAE, WLME TR finditer ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> for m in re.finditer (r"\w+ly\b", text):
print ('202d-202d: %s' % (m.start (), m.end(), m.group(0)))

07-16: carefully
40-47: quickly
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RYEFFFERERIC

AT AT (r"text ™) EFIEMFARIER . 0, 4GP ENR AT (' \ ) FLAE— R
RIS X B, T AL AR 54— B

>>> re.match (r"\wW(.)\1\w", " ££f ™)

<re.Match object; span=(0, 4), match=' ff '>
>>> re.match ("\\wW(.)\\1\\w", " ££ ")
<re.Match object; span=(0, 4), match=' ff '>

M EVCHE— AT SR, B EIE M ZER 0P o TERIRTAFHICIR, Bl o\ "o s i
"N\ OSRETR AR R

>>> re.match (r"\\", r"\\")

<re.Match object; span=(0, 1), match="\\"'>
>>> re.match ("\\\\", r"\\")

<re.Match object; span=(0, 1), match="\\"'>

B—MAEsies

— A VAR EGIE AT TR, R R AL KR A BRI
307 H S BIEMZGRARE R . XA R G H TR, HARERIE RSB

from typing import NamedTuple
import re

class Token (NamedTuple) :
type: str
value: str
line: int
column: int

def tokenize (code) :
keywords = {'IF', 'THEN', 'ENDIF', 'FOR', 'NEXT', 'GOSUB', 'RETURN'}
token_specification = [

('"NUMBER', r'\d+(\.\d*)?"), # Integer or decimal number
('"ASSIGN', r':="), # Assignment operator
("END', r';"), # Statement terminator
('1ID", r'[A-Za-z]+"), # Identifiers
('op', r'[+\-*/1"), # Arithmetic operators
("NEWLINE', r'\n'"), # Line endings
('SKIP', r'[ \t]+"), # Skip over spaces and tabs
("MISMATCH', r'."), # Any other character
]
tok_regex = '|'.join (' (?P<%s5>%s)' % pair for pair in token_specification)

line_num = 1
line_start = 0
for mo in re.finditer (tok_regex, code):
kind = mo.lastgroup
value = mo.group ()

column = mo.start () - line_start
if kind == 'NUMBER':

value = float (value) if '.' in value else int (value)
elif kind == 'ID' and value in keywords:

kind = value
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(R —H)

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

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)

{line_num/}")

TR AE T A VAT B

Token (type="IF', value='IF', line=2, column=4)

Token (type="'ID', value='quantity', line=2, column=7)
Token (type='THEN', value='THEN', line=2, column=16)
Token (type="'ID', value='total', line=3, column=38)

(

(

(

(
Token (type="ASSIGN', value=':=', 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=38)
Token (type="ASSIGN', wvalue=':=', line=4, column=12)
Token (type="'1ID', value='price', line=4, column=15)
Token (type='OP', value='*', line=4, column=21)
Token (type="'NUMBER', wvalue=0.05, line=4, column=23)
Token (type="END', value=';', line=4, column=27)
Token (type="ENDIF', wvalue='ENDIF', line=5, column=4)
Token (type="END', value=';', line=5, column=9)

6.3 difflib - T HEZFMHHEIT R

PEARES: Lib/difflib.py

BOBEHUR AL T HUAR PSRRI R . BN, E T T HURSCHR, I 007 A 2 R s A [ SO 22 51

i HTML M1ETF SCRA RS — 11 diff Bt A R U FHSRAISLHE, 58S £11ecmp B,

class difflib.SequenceMatcher

ﬁAu‘\ )

e RIEHZE, T AR PRI, HE P ICH Ahashable 35 . HHEAFIRE T
H1 Ratcliff 1 Obershelp T~ 1980 4= AW AR H LA “AxzUIERIA LS 92 KA Frap 2 A FIL, HFHE
IAER—2E . BRI Bl STURI R KIESEILIE 7755 Il “Siik” Jesef ek
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M B NE, Pl AT saE a4y, (RBEER TR 2% Ratcliff Fl Obershelp HIAH— 9% )
IR TRVRE R SE B 8 MY ) T DETRC PP 9 B 22 A PP 8 R B e XN BE A/ N P81, (RS RE
AAENTER “IERR” BYDLAC.

FEmf: E A Ratcliff-Obershelp % ¥4 7€ fix 35 16 00 8 4 57 77 W) 18] 0 A6 — e 55 00 °F 4 °F J5 B 1Al
SequenceMatcher FEI NG O 1 J7 B} [8] 1 AE — M 00 T W41 0 Z 8 7 5 s 2 M R T
X RS ;AR AR 0L WA Lot B ra]
A EY R i3 sequenceMat cher SCRHER R & TR B SR e 7 9 00 kB 3R% . 3X
T R AT RS G REA BM IR 74 B R MR T (ST J5) AR A Y
K ) 1% FF BP0 2 AE 200 T, W esgibnic sl 017 900 7 S PEE H i i .
B & AT BN DU SRR SequenceMat cher WP autojunk kN False K XM,
3.2 BETI: autojunk T2 .

class difflib.Differ
XA PIAE T & et SCARAT AL B S 81, 9 7= A w5 32 1) 25 57 sl 04 £ {5 5. Diiffer 48—
i sequenceMat cher R5EWATIF I LGB AR, (B2 VLhL) 17 INERFERF P L L .

Differ SRR —ATHI AT RT3k :

WFEHRE | 85
- A Bl

! oA 2 el
C ATAEM 51 A ]
B TAFETE—RAFS

PR 2" T3 T 2R I 5 | AT AN TAE— 8 AP B2 5o QNS 2 A 5 ) 43 Il ik 2647
Al e S NIEE| R EK
class difflib.HtmlDiff

XANZEN] T HTML 2688 (80 & M58 3 HTML 3C4) PAH-HEHBZAT o SCAR L8, F71R)1-5

ATAMN R R S B o BEFRAG W] DA T 58 A1 3022 ok A al

XA 1 R %R

__init__ (tabsize=8, wrapcolumn=None, linejunk=None, charjunk=IS_CHARACTER_JUNK)
WIlstbHem1D1 £ (RS
tabsize J&— AT VE R BT SEL, faaERIRAAIENE, BAMER 8.
wrapcolumn 5&— N HE RTS8 A B FTWiF e re920 00 %, BRIAMEA None R
ENERSIE S
linejunk F1 charjunk ¥J;2 /3% REFSE, fE Andiff () BacmlDi £ FRA I HER IR
HTML 257). S ndi £ () ST RESEEIAME KLU .

YR AT T

make_ file (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5, *, charset="utf-8’)
AL fromlines Fl tolines (FAF 5 3) Ik Bl —AFRFER, Fom— 58 HTML SO, Hi a4
T2 R, TR ST R 2 R o
fFO)mdesc il todesc 5@ W] XEETFSHL, F8E R BAR S SIARE AR (BRIAS 2 T4
H).
context | numlines Y33 W] ¥ KBTS0, 24 HEIE IR BF SC2E F W context 3¢k True, 75N
MME False NE/RZER A, numlines BRAINH 5. 24 context ° True I numlines Y535 i [ 5558
R ZEF I B R S TEL. 24 context Ry False W numlines Y542 HI7E {4 FH "next” EHERZ I 58 H
SR 2T Z B R ATE (BN 2 S8 next” HEERERF T N5 H IR 25 5 8R4 CrE
WY LR T, ABIEATH S 2T 30) .
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f#ilE]:  fromdesc FI todesc £ 24/ A% L) HTML SRS, 24U W] 5 S 5 1 i AR Y 1238 24
HodEAT4% Lo

3.5 WU SE: 34N T charset %487 2%, HTML SRR ERINFAFHEM 1 150-8859-1" H il
'utf-8',

make_table (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5)
FLBE fromlines Fil tolines (FAFHAIZR) JFHR I —AFAFER, FoR— MM & AT 25158 HTML 3%
k&, AR SITAME MR g BN .

WITER S S make_file () JIERIRAN .
Tools/scripts/diff.py BXNIMaFSITHIN, HH ST — MR EHZRB

difflib.context_diff (a, b, fromfile=", tofile=", fromfiledate=", tofiledate=", n=3, lineterm="\n’)

PO a Fl b (FAFERANER); kI BRI EE R (— A E T generator).

il B CERE M R BRE TS EIULA BT U TR SEEE . SRR N 2 B 2 R R
Ko B FATEH n 2, BUAH=AT.

BN T, Z54E6AT (L *** or —— FUR) @l RERITAREIEN . XHMIY LM io.
IOBase.readlines () BB ANBIGEEH Tio. I0Base. writelines () HZEREER, F N
A F R A R R TAT -

YT AR EIATRIA . N lineterm S50 " ", ik kR NSRS — AN A TAT -

R S A GE T I E SR SRS U U R B AR Sk o 3 EAF BT A3 B A R T DA AT ER
fromfile, tofile, fromfiledate F11 tofiledate S48 5€ . &N [A]E 5 DA 1SO 8601 #5Fn. W AIgE, X
TR BAIA NS

>>> s1 ['bacon\n', 'eggs\n', 'ham\n', 'guido\n']

>>> s2 ['python\n', 'eggy\n', 'hamster\n', 'guido\n']

>>> sys.stdout.writelines (context_diff(sl, s2, fromfile='before.py', tofile=
—'after.py"'))

*** before.py

-—— after.py

KAk kA Kk hkkkhhkkkKkkk

* % % 1,4 * Kk kK
! bacon
! eggs
! ham
guido
-— 1,4 ———
! python
! eggy
! hamster
guido

TH SR difflib o 44T FRPCEFEAIR RG] .

difflib.get_close_matches (word, possibilities, n=3, cutoff=0.6)

A2 0] phy fe AR DR 912 o word h— A48 5E H AR RAVCECHY 751 (Gl #7475 ), possibilities
A=A T ILRC word WIFFSIR ISR GEE A TAFHSIZR) .

FIESE n (BOAH 3) $55E 2 R 0] 2 /DA PLES; n 0K T 0.

IEB L cutoff (BRINA 0. 6) 32—~ [0, 1 JER NI miAL. 5 word AR{UBERS 0 ARBEZAE 1 i e DT
PIC R 2

ERELRCH (R n A4>) B AEDERCR A ZIB 2GR ], AR B HE , SR RS HEE o i T o
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>>> get_close_matches ('appel', ['ape', 'apple', 'peach', 'puppy'l])
['apple', 'ape'l

>>> import keyword

>>> get_close_matches ('wheel', keyword.kwlist)

['while']

>>> get_close_matches ('pineapple’', keyword.kwlist)

[]
>>> get_close_matches ('accept', keyword.kwlist)
["except']

difflib.ndiff (a, b, linejunk=None, charjunk=IS_CHARACTER_JUNK)
B a il b (FRFRBIF0): B D £ ror TERHI R B (— A7 A MR T generaton).
KBTI S linejunk I charjunk Y3213 3§ R (B4 None):
lingjunk: WRREHEZ A FAFR SR, RO BI A7 R [0 B, A5 MR EHERAE . #RIAK None,
BEAMEA — MEERZ AR T S_LINE_JUNK (), ‘EXWIEREA WL FAHET, BRARZ TEm T2
Z— IS (' #) - HRE 2RI SequenceMat cher ZER BN HTRLLATHY BB E B JE VATE 1L
T, XA S O I R B R S A
charjunk: WERREZ—AFAF (REEN L IOFAFER), MR B3 7 A5 03 [0 B0, 753 D3R (o] B fE
BRI MR Z R A R AL TS_CHARACTER _JUNK (), BERIIIEME AT (SHASRRS; HaEHh
FIFFrA RN ).

Tools/scripts/ndiff.py X EREEI 24T Hi o

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
. 'ore\ntree\nemu\n'.splitlines (keepends=True))
>>> print (''.join(diff), end="")

- one

s A

+ ore

s A

- two

three

tree

emu

+ 4+ o

difflib.restore (sequence, which)

AR [ A o A R AR — A

Y —AHDiffer. compare () Bndiff () PEAR A5, $EBUH R A SCHE 1 88 2 (which T2 W4T,
EBRATHIZ -

TR

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
.. 'ore\ntree\nemu\n'.splitlines (keepends=True))

>>> diff = list(diff) # materialize the generated delta into a list

>>> print (''.join(restore(diff, 1)), end="")

one

two

three

>>> print (''.join(restore(diff, 2)), end="")

ore

tree

emu
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difflib.unified_diff (a, b, fromfile=", tofile=", fromfiledate=", tofiledate=", n=3, lineterm="\n’)
8 a F1 b (CEFFHRAR); RIS — 22 g s U g 15 B (— D A AT generator) .
JVAGE—2E 52— K s A SES AT R LA B R SUTR R BB s e n IR RES (T
ANRATFRIZRIIZJGCAY) . BFSCAT8H niE, BRAH=AT.
BINE T, ZREHRAT (PA ———, +++ B €@ FI/R) Zil i KB IRATAF RGN XA 74k 2
Mio.IOBase.readlines () G # AKEREH Tio. I0Base.writelines () HZERER,
DR s AR R AT R AT
XA KRBT, W lineterm ZHRCH ", A NBRFGE— ANIFRATAT

E RS ESAESGE A A IE SRS MBS R ARk o 3K 284 B AR 43 Bk A R DA F A
fromfile, tofile, fromfiledate F tofiledate eFg 5 . & AE DA ISO 8601 #4:UFK iR, WRAIEE, XLk

FRFRBIA N
>>> s1 = ['bacon\n', 'eggs\n', 'ham\n', 'guido\n']
>>> s2 = ['python\n', 'eggy\n', 'hamster\n', 'guido\n']

>>> sys.stdout.writelines (unified_diff(sl, s2, fromfile='before.py', tofile=
—'after.py"'))

-—— before.py

+++ after.py

@@ -1,4 +1,4 Q@

-bacon

-eggs

—ham

+python

+teggy
+hamster

guido

WS Rdifflib o9 6 4474 2 RBOETEAR R 7]

difflib.diff_bytes (dfunc, a, b, fromfile=b", tofile=b", fromfiledate=b", tofiledate=b", n=3,
lineterm=b’\n’)
i dfunc W a F1 b (CEATERATZ5132); 77 LERA dfunc PR RIS N FOR I 22 474038 (W@ 1rd) .
dfunc WA XIS, W Nunified diff () Bcontext_diff(),

SR U3 G i AR BN — B B s . [ n Z ANBY T S AER AT A B R AR A R . EH
T B TCHHRE A A (B n 250 ¥ 458, HMM dfunc(a, b, fromfile, tofile,
fromfiledate, tofiledate, n, lineterm). dfunc % HSuiFERIEEH RIS 8, XREEARRT
2 BT B S a Al b MR R R FA—ERIE .

3.5 HUHTINA.

difflib.IS_LINE_JUNK (l/ine)
X R TR True. Q1S line SyAEATa FLLE A o ) line FTHLAERTZEHH), 7 AL R R AT
ZEHY . IR BB IR A ndi ££ () v linejunk T2 (A BRAAMH -

difflib.IS_CHARACTER_JUNK (ch)
HHF T WS BRI True, S4F ch AL ZbE AR o I AFIN ch 3t 2 FT 220ty , 75 VU39t 22 T 220
(. MR BAEnd £7 () charjunk TE S BRIAE -

%

BVt : #A8% J77): John W. Ratcliff A1 D. E. Metzener Xf T —Fh A VEMTHE . BT 1988 4E 7 A &3
F Dr. Dobb’s Journal,
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6.3.1 SequenceMatcher 35

SequenceMatcher RAG X ELE:

class difflib.SequenceMatcher (isjunk=None, a=", b=", autojunk=True)
AR S isjunk WA None (BAAME) BUAHEZ—MNFHIICE I 24 HACY H Y 280 “Bik” JTERm
R EAE R SRR & A None W isjunk WIEA 24 T15 A lambda x: False; tHELEUIA
ZWAEMIE. BN, f&A:

lambda x: x in " \t"

WARARAFERFFINRE LT AT IO, H BN B2 X 3 2SR A SR 1) 245

TS E a 71 b NEIEITFI); PIEBRWNEFRER . NI TT R AR AT hashable .
A SHL autojunk W] 11T S5 B shbil g kT .

3.2 FHTINA: autojunk T2,

SequenceMatcher X} 523557 = Nt @tk bjunk 52 b X4 isjunk > True [ITCELES; bpopular BWE %
I (ISR EREEEH ) PO TR A EEROT R A A b2) 24 b 4R RIS TC RBUE— 4]
I BY R A =R E N RTE b i set_seqgs () Wset_seq2 () EERPEE.

3.2 GHT A bjunk F1 bpopular J&1E .

SequenceMatcher NWHRAG VN HE:

set_seqgs (a, b)
B R4
SequenceMatcher TV I GAFA XKH AP HIMHEGE R, X RIRBER— N 7o 5 24

FH LTI, A fset_seq2 () — PR B % H H 5 1 5 42 b 6 44> HoAth 2 50 45 08—
WKset_seql (),

set_seql (a)

W RTINS AT HA A .
set_seq2 (b)

BEE BRI AT BB — NP AR,
find_longest_match (alo=0, ahi=None, blo=0, bhi=None)

i alalo:ahi] flb[blo:bhi] Hf K PLFtHE .

IR isjunk Y& BY N None, find longest_match () FFi&E (i, 3, k) {#iff ali:i+k]
T b[j:j+k], HHralo <= 1 <= i+k <= ahi }fH blo <= j <= j+k <= bhi. XT
JRA W BRI (1, 3, k'), WER L == 1,3 <= 3" WHEWE, WHEmELx >=
k',i <= i'. AU, XA K ITECH, RIPITE a S e BN —A, X TFE a 24
ST B T B PEECE, LR EIFE b 4 e BB —

>>> s = SequenceMatcher (None, " abcd", "abcd abcd™)
>>> s.find_longest_match(0, 5, 0, 9)
Match (a=0, b=4, size=5)

URFLE T isjunk, 545 EAREG &S — A K ICHRCH, (BB e s iy ) BLSROT 2 Y
BRI SRIEHRHE (L) PCRCPIA MR TR AL AT R iR . IR SRR 0 A & DU,
WOk, BRAERFER BT IR 454 7 R PL LA 4R .

X2 Z BRI BT, ERR S AR . EXREPTIE ' abed' HESHE T AFIIRKER
' abed' MALEC, A ATPAIERC Tabed ', FHRILHES —ANFHI R AL abed !
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>>> 35 = SequenceMatcher (lambda x: x==" ", " abcd", "abcd abcd")
>>> s.find_longest_match(0, 5, 0, 9)
Match (a=1, b=0, size=4)

GARARARBNCECE, R RIE] (alo, blo, 0).
W7 VR [0 —A named tuple Match (a, b, size).,
3.9 WU S A BRIAS L.

get_matching_blocks ()
ﬁ@#ﬁﬂkifél&@ﬂ?ﬁﬂéﬁ*ﬂ:?ﬁﬂ% =AML N (4, 3, n), K
ali:i+n] == b[j:j+nl, i%:jﬁéﬂ?’l??ﬂjﬁﬁ BHEHES

wa— é—m@ﬁ?ﬁu, HAH N (len(a), len(b), . ERME—n == 0 =Jc4dl. W
Ho(1, 3, n) f( ', n') ETW%%EP*EQBEOWEQE HF%T;JIJ%%EPE’JW Ja—1t=
I, H!'Ji+n < it E‘z J4n < 35 HAIEE, AR =oALl R R AR SRR A S bR

s

5 X

>>> s = SequenceMatcher (None, "abxcd", "abcd")
>>> s.get_matching blocks ()
[Match (a=0, b=0, size=2), Match(a=3, b=2, size=2), Match(a=5, b=4, size=0)]

get_opcodes ()
R AR AR o 225 b 1) S JTTAHAER, FAITCHIEAN (tag, 11, i2, 31, 32). 764
—AIEdH 11 == 31 == 0, MEEHRMTT Y il FFai—Aocdly 2, 3 H jl WETH—1
JCA j2.

tag (ENFAFHS , HA& SR :

=] 28
"replace' | a[il:i2] WH b[j1:32] Efk.
'delete' | alil:i2] WgiMlR. WESEMGER T J1 == j2,
"insert' b[jl1:32] WIREAF] alil:11]. WHEELMHNT 11 == i2,
'equal’ alil:i2] == b([j1:32] WDTFIIAHIRD.
Biltm
>>> a = "gabxcd"
>>> b = "abycdf"
>>> s = SequenceMatcher (None, a, Db)
>>> for tag, i1, i2, j1, j2 in s.get_opcodes|():
print (' al : 1 ——> Db : ] ——> '.format (
. tag, i1, i2, j1, j2, alil:i2], b[jl:321))
delete al0:1] ——> b[0:0] g > !
equal af[l:3] ——> b[0:2] 'ab' ——> 'ab'
replace a[3:4] ——> b[2:3] 'x' > 'y!
equal ald4:6] ——> b[3:5] 'ed' ——> 'cd!
insert a[6:6] ——> b[5:6] A

get_grouped_opcodes (n=3)
R Al —AHH %2 n A7 EF S0 Ay A i) generator

Maet_opcodes () FriRIBIZHTFAG, M2 HF53 B/ INE S AR5 - T B 15 A B e 1 1) o DX 3
XA P S get_opcodes () FH RIS [,

ratio ()

o] —ANEUEFER [0, 1 A9 S B R P BRI DL
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Horp TRMAFI TR SRR, MOEILERYEcE, B 2.0¥M/ T. i EWERPIAF 9158 2
FIMHZAE R 1.0, WERPIFESEEARN 0. 0.

R get_matching_blocks () Bget_opcodes () MAB M W A ZEIEER K, I
THOL IR ATBE RS B e quick_ratio () Breal quick_ratio () FRIREL—A LS.

fiE: W ratio () WHMARATRERBULT SEOIIT . Fa:

>>> SequenceMatcher (None, 'tide', 'diet').ratio()
0.25
>>> SequenceMatcher (None, 'diet', 'tide').ratio()
0.5

quick_ ratio()
HARPPREEHIR (0] — A~ ratio () B ESA.

real_quick_ratio()

AR B —A~ratio () ) A,
=4 LE@EEjBQS?*kﬁﬁEﬁtKKEﬁﬁ&T E T AN [A] A0 3 LR B0 8 R — BRI 5 R, H2

qulck_ratlo ) Ml real_quick_ratio() MESE/» 5 ratio () —FK:
>>> s = SequenceMatcher (None, "abcd", "bcde'")

>>> s.ratio()

0.75

>>> s.quick_ratio()

0.75

>>> s.real qguick_ratio()

1.0

6.3.2 SequenceMatcher #J7= 4l

PATR R BILLB IS4 A, R A o Bl

>>> s = SequenceMatcher (lambda x: x == " ",
"private Thread currentThread;",
"private volatile Thread currentThread;")

ratio () &[El—A [0, 1] JE B N AT EERAE S TP S UARIUPE R BE B . ARIRZR SR, ratio () fEUREI 0.6 LRI
H WA AL IE R -

>>> print (round(s.ratio(), 3))
0.866

AR XA F AP (2 B4R, ) get _matching blocks () #LARTH:

>>> for block in s.get_matching blocks():
.. print ("al ] and b ] match for elements" % block)
al0] and b[0] match for 8 elements
al[8] and b[17] match for 21 elements
al29] and b[38] match for 0 elements

15V get_matching_blocks () REIHRE— oA R2 RH TSR (len(a), len(b), 0), X
WRITTHKEE TR (PLEITTEEE) h o HME—RENL.

AR AR AR BEHGE AR 55— AP AL ISR A5, WTRARET get_opcodes ():

6.3. difflib - HESHHETER 139




The Python Library Reference, £[F 3.9.21

>>> 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%:

o W get_close matches () R T AR T SequenceMat cher # 7 ] H T AT R A
A A YIEE.

« il SequenceMatcher MIE/INEIN I i 2 A2 il 42

6.3.3 Differ {%

WEEDL ffer MBI EIFARILRE /bR . i, s/NERMERERERER, PEIVEMNSFESE
Il RERHL T, AT B R R AN A AR 100 TUAGVCEL. R[]0 R BRI S R ELAR B T — S i e S, i
IR AR R T AN
Differ FEA XM A
class difflib.Differ (linejunk=None, charjunk=None)
AR TIES linejunk I charjunk 1523 3§ PR AL (54 None):
linejunk: 52 BAFAFEPAEA SEI R AL, WERFHCABIR P AR MR I EfE . BRIAECH None, FEWRE
B AT T 2N BIRAT -
charjunk: B3 BAFAE (KR 1 IFAFER) RSB REL, MR BIR FAF R B . BRIA
{E} None, BEWREBAEMFAFR PN BT -
X B84y 3 1ok 8 e BORT R A e 2E R R DL T, F HOA & S BUE 22 AT EUT AR AN . 1
#tfind_longest_match () J¥EWY isjunk TES A T fRENR
Differ WG — AN RGN (RhE) /Y
compare (a, b)
PSS A TE TS, AR SR (— AR T4Usim ) .

HAF I AAL G — AT AT 45 )8 1) B AT A5 B . X R A BT DA GE 5 SC R B R 4
freadlines () J5ERARE . BT AL B AY38 5 [RAE th DA AT A7 45 BB 1) F A7 R A R, T DASE i
B S writelines () JyYEIRAEFT BT H Ok .

6.3.4 Differ 74l

SR B BT B A o 6 Sl 18 B SCA Iy ABA