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CHAPTER 2

[Flg

v
Xy

&+

Python FwaS A LIS, BERFER T LABE T E2emis. PAR R BRIESCT- B A 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 AXHE . SROTLAR AR F A EUE M S T __abs__ () MIXIR. WMRSHRE
S, R Il E AL

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

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

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

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

ascii (object)
LR repr (), RPI—AXFR AT FERF R, (HE repr () REIFAFH H1E ASCIL 4y i i 4% ,
S \x. \u FlI\U REE L, AR FEAFER RN Python 2 ) repr () 1R I SRAHAL o

bin (x)
FF— B R — RIS “0b” B —HERIFAFER . S5 2 — AN E7ERY Python ik, W x A2
Python ffjint X%, IPEFKEE X __index__ () FiERb—AHEE, —Lf]¥:

>>> bin(3)
'Ob11"

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

WA —ETHERIZE “0b”, B AT AU 53k

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

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

FiW format () PHEZAEH..

class bool ([x])
R W —NRME, True 8 False. x ff FIFRHER) AALMX D A2 SR, 2R x AR EE B I
Rl False; HAWREBLIRIE True, bool Z@int T (SWAF K2 - int, float, complex) . FHAth
JRMAUREE . &R False il True AN (BI04 1)
3.7 Wi s g x A LB A E S A

breakpoint (*args, **kws)
BRI B AE T I RERBE AR i v . B HAORTE, Bl sys. breakpointhook () , HEEAL#H args
M kws o BRATEHL T, sys.breakpointhook () Wpdb.set_trace () HIEHSE . 1EXFE
T, et —MEF R, FIEAS BT Apab HEEAJI RGeS RIa] AT i (H2,
sys.breakpointhook () W LABRE N HAL— LR B I Wb reakpoint () AN, PASLVFIEANRIE
RIS -
gk —A~FitEHF builtins.breakpoint PS4 breakpointhook,
37 KA.

class bytearray ( [source[, encoding[, errors] ] ] )
iR [u]—ANHr Y bytes $4l. bytearray FE2—ARAPS, WEHTHY 0 <=x <256 L. B4R
AP AN KA LR T, LT 7 20 & 2 wyfliidk s RS A bytes RBPRI Tk, S Wbytes 4o
bytearray 331k .
F3ETE S source W LAFIANIR] i) 5 2 RA) b AL 4 -

o QR A sring, TR encoding ZHL (errors ZHAT IR FIIEN) 5 bytearray () 2{f
Hstr.encode () Ji¥EF¥s string F575 Jif, bytes.

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

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

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

callable (object)
WRBEL object JE [ LR ] True, HWEREIFalse, GNHRM] True, JHHAAEER, (HanH
Rl False, WIEHH object ¥ @A EHEZETEAR (JHHZERHR B —AH R SE6) ;o
WSl E e __call_ () WIERETT M.
3.2 WUHTIA: 3X > R E—FF 4G 7E Python 3.0 #82F% T, {HFE Python 3.2 BE BN .

chr (i)
i& 1] Unicode 53 H3EE i PR FAFEEAE . BI40, chr (97) iREIFAFH 'a', chr(8364) &[]
FLFER rer. Xigord () WIREL,
THEWAETEEZ 0% 1,114,111 (16 #3275 &2 0x10FFFF), fl13R i i85 NEE , &k valueError
FH

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

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

@classmethod XFEHITERFR N R A decorator -- 112 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 HTES I EARF . MRRFTFEIEE , WSHA TP staticmethod (). K
KHEHEZER, HSH types.
3.9 WS T IAE ] DAL MG £ 22 Billlproperty (),

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

Ff source JmiF AR AS B AST X4, RRASXFT SR AT PAexec () Heval () AT, source AT AR HLAY F4F
B, FATEAFE, BE AST X4 S Wastc BEHUR SR T e i ] AST X4,

filename SZ 5T HIRACHG A X4 5 WA TE ZEM SO P2l W] AE A —SE TR (&
WA '<string>').

mode SEZF5E T gt BSOS, ANSR source Z1ERFH], TIPAZE 'exec'; QIR EH—FIE
X, AIPARZ "eval'; WAL HIEN, IAZ "single' . (FEHJG—FMENT, RELRK
PATEERAE None FF g TEI K. )
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The optional arguments flags and dont_inherit control which compiler options should be activated and which future
features should be allowed. If neither is present (or both are zero) the code is compiled with the same flags that
affect the code that is calling compile (). If the flags argument is given and dont_inherit is not (or is zero) then
the compiler options and the future statements specified by the flags argument are used in addition to those that
would be used anyway. If dont_inherit is a non-zero integer then the flags argument is it -- the flags (future features
and compiler options) in the surrounding code are ignored.

YRR TR future 15472 (1 HUARRRORFEIHNY o FUAROLTT DA A2 — & He(7 OR SRIFHHZ e . F5 %R
€ future FpPE I FOARR AL AT AFE_ future B _Feature SEfIf) compiler_flag JE&HH
HH . %% 5 W ATEast B &R PyCF_ B AR

optimize SEZFRTE HiF M ILACION ;s BOME -1 PP SREAR 0 -0 I R AL . RNl
0 (BAMM; _debug_ AHE). 1 (BrHwillEk, __debug_ MR) 2 (CCRFAFERBEIMER).

AR g B RS A R, RS M K SyntaxError FE; AR EAD AL null AT, 00 2 fil

Kk ValueError 3%,
QAR EAR 5347 Python AU AST K, S fast . parse (),
gl —AF it F M compile RS source, filename,

il £ 'single' M 'eval' BIGFZTRIBTAFRET, HMALF AR D —DMRITREERE. X
flicode BB A GG IITE AR SE et -

Bl IR RIS RECE RS AT gt i AST XF4 T, Python fif A w] B Ky Python AST
Gt P 140 R A L R A T 352

3.2 WU S SLVFPA P Windows il Mac 034745, 16 " exec BRI BUABATAFLE . BT

optimize 2% .
3.5 i A 2w source TALE null TGS % TypeError B,

3.8 BT A ast.PyCF_ALLOW_TOP_LEVEL_AWAIT I YE R AEEAR P E A AR X 5 2B %
await, async for fll async with B+,

class complex ( [real[, imag] ])
RIEME real +imag*1j R, BORFPATR BRGNS RS —DES R T, WEG
RE—AEZRL, R BORH A LA 5 MBS B NNES AR P . B ESH A
R BERA (IR R . WIS T imag, WIEGAMENE, MIERHESRine Mrloat —FEit
FTRUERE . WERPIA S, WaR]E] 05 .

X F—3# Python X4 x, complex (x) &4 x.__complex__ (). WIH __complex__ () K
FESONPRFEIER R float_ () WIER __float_ () AR XNKFFEIERZE __index_ ().

ME): M FAFREAN, FAFERTE + 8 - A BB EEA 25 . B0 complex ('1+23 ") 2HIE

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

Feg KA - int, float, complex FIR T EHA
3.6 JRCHE A FAT DAEH T R 2R AU SC A B 3 T a4
3.8 fiUHEAE: QI complex_ () fl__float__ () AKEXMEHEERE _ index_ (),

delattr (object, name)
setattr () MXMEE. LSRRI — TR . ZFAFRUAR I HEATEME. W%
A, ZERBCEMGISERENE. Ul delattr (x, 'foobar') T 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, A ERERA, I R B —AN @S #£. X
WL HE XL __getattr_ () B __getattribute_ () PREIIXTREEN HE Ldir () KRG E
T S

WERFEATRME  dir (), XPERBLERMNLEEXN_ dict JRHWRZERNSIERS S .
LERVIFRIFA BRI, WRNERAEHE X __getattr__ (), ARGEARWTHEAHEN .

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

o AURXTGORBHA R, WIFIF A SRR A AR

o AURXT SRR S, WARUEENRBIEARR, H Hid N R 2L 8 k.

o W, FIRAENRIBIEATR, 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 AR IESS R A A s — 20k, B BRI T MR T BEFE R R AR 2 TR s . i, 245
Jiif, metaclass ()R TN S FELS RN EH

divmod (a, b)
TR (FEEE) BAERES, HAER TR R R [ — X R R R B R TIR A H R, &
FMEH BEAIBELFRN . SRS, 455 (a // b, a % b) —&. MNTEREAH, 4522 (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 (iterable, start=0)
IR —EERI R o iterable W7 — ¥4, Biterator, AR SCFFIE RIS . enumerate () 1R[]
HIERARI__next_ () FHAREl—AT0H, RS — M HUE (N sare FH4G, BRAK 0) FiiE
B iterable FHARHI{HE..
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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] ] )
LS —NFAE, DAY globals Al locals. globals S22 hije—A~FH . locals W] DA AE AT LI}
POE

expression ZH 2 R—4 Python Fihs (IR B —AMF1) et KA6, FH-6 M globals
Hl locals “FWAE R 4y Fl R i 44 25 8] . WA globals “F3AFHE AL DA __builtins__ R 5EAME,
W S AEfRHT expression 2 Fijd A DAL ARG XS N B bui 1t ins 5| . X EWE expression T H
AR DU 1t ins B SE VTR HAZ IR S % R . WA W locals 7 HLIN HLERIAE R
globals 7. QIR A FHEIEHE S, WFRR KBTS Heval () WM IREEHE globals Fl
locals. TEYER, eval() H- AR HMEIRE NI ARRIER) % 2 18 7 38 i T AR .

AR AR R R AR . TR RN Bl . Bl

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

RNRFERE . WRRPEZIT L) mode 2552 'exec! WLeval () IRFIME N 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 HCLFFBIASINAT Python {URY . object AR FATH S NI GR . WA TAFH, WAL TFAT
AT R — Z 5 Python IEA)FFHAT (FRAERETEESR) . SRR &, EX g EEIIT. 1T
LT, BARATR AR T A S AR AR (WS H T h 2 T SO AR EY) o 3
HEMEEL B exec () RMEAMIRIMH LTI, return Ml yield A HARETE R HUE L2 AMIET .
%R EOR AR None .

TEVEWEFE OL, ANSRATWE T TR, ACRDREAE 2 B SR AT o SRR L T globals, WIE LR —
Al ORBER T 128), M RN TR RARMA & . WERFERSEEE T globals 71 locals,
EMSm g TR ERAER . WERERHE T locals, WI'E W AZALAMTHURXTS . D HEAERRZ
E, globals 7l locals J2[m]— 7, QIR exec 132 FA A RAER globals Fil locals, W ARRE ANl
AFEE S L —FEAT -

W2 globals A E __builtins_ §{H, MRFAZBIE AN NHEDbuL 1t ins BT AT H .
I, TERRATH U exec () Z 0T, FIPAEENRFHCH __builtins_ FHLIEAZ] globals ok
P TT DAGE JT IR pAy AR

U R R Unix KU IOATASRAT . SR A SO e RS, , iR A TR R A U e Windows 5 Mac KR (A T4 «

AN BRI T AR R ST AT S 5 (Wcompile () QIEM) . XFEOLT, SEEAHXTE, i
=
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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,

HiE: BT, locals (AT NN R Iocals () BREIHIRM—HE: AR K BRI locals 7L
ﬁn%@”*ﬁﬁexec () BREGR [ BB AR AT locals ()72 )y, 5 BRI I8 locals 7B

filter (function, iterable)

H iterable ™ PR function IR B AR TTER,, WE—HRIERAR. iterable n TU\E*/‘T“ 5, —Ax
FRk ARy, LA IR function j2& None |, WSBRIETE 2B 0rkEL, B iterable $1 i
HiREBEITCE SRR

¥, filter (function, iterable) MM T—MEM#EFE 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 &8 false I A SEHL iterable 1 &M AN 7R

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

iX B, floatnumber j& Python J# fi £ty F 7B X, 1 I floating. F & K/NFES A A, B
1, “inf”. “Inf”, “INFINITY”. “iNfINity” #F0] PAZEA%IE LS5 A

Ty, WSS R R S, WHR IR FHIRE (FF Python V2 SRS FEYSREI N ) AOV7 580,
REBAE Python R LA, W&tk overflowError,

;<1$# i Python X4 x, float (x) &I x.__float__ (). MR __float_ () KEXN]
RrEHEZR _ index_ ().
ﬂﬂ%?ﬁﬁ%‘@ , W[ 0.0 .
Bian:
>>> float ('+1.23")
1.23
>>> float (' -12345\n")
-12345.0
>>> float ('1e-003")
0.001
>>> float ('+1E6")
1000000.0
(QiE9)

11
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(R —H)

>>> float ('-Infinity")
—-inf

e F £ - int, float, complex F5R T 7 AL,

3.6 fi S A FAT DA TR S Rt R SO B R T A L

3.7 Wi g x A LB AL E S AL

3.8 Jiw A QIR float_ () AREXMELGRE _ index_ ().

format ( value[, format_spec] )
K value ¥e4i g format_spec FERIN) “RXAL” IR format_spec (FEREIURT value SLEHIFER, (A
REHON ERBU I AERS ATEE 48 XS IRIE S .

BRINRY format_spec 52— 2345, BlHMI M st r (value) SR .

8 H format (value, format_spec) << % i J type(value)._ format__ (value,
format_spec) , FrPASEBIF M) _ format_ () HFEKASWAH. WRE KB object
HIXANTTEAE format_spec A%, format_spec BURIFHEAN @ FAFH, Sk TypeError R .

3.4 FREE & Y format_spec K 2 2 F K H B, object () ._ format_ (format_spec) < filt
vaTypeErroro

class frozenset ( [iterable] )
REl—ANH frozenset X4, B FA%SE iterable T )G . frozenset 2—PNEMRIE.
KIERIAY, S H frozenset MEE KT - set, frozenset,

EEENEN set, 1ist, tuple fldict 2%, PAMcollections Bk TR BIIEAR.
getattr (object, name[, default] )
RS A4 B ERIE . name W FAFER . WIEARZFAFER XN R EEZ —, Wk FZEERE.

B, getattr(x, 'foobar') Z[ET x.foobar. WHRIREN BT, BIEMET default {4,
)ﬂUlBIEIE, 7|'3<|)_I\]Jﬁjil7'iAttributeErroro

globals ()
AR R G 4 RS R . X AR M Rl (e B R, AR e, T
T LCERIRR) o

hasattr (object, name)
LS R PR A H . WRFAR RSN EEZ —AFR, WRE True, 75050
False., (MIheE2i@idi8M getattr (object, name) HEMGHAttributeError S KL
)

hash (object)
REZRT G A (AR EAAIE) . WA EE R EAITEF I A HRITR B R P e 7 B
RN R ARG AE (EERERR, 111 1.0).

fE): R REM T HOR __hash_ () ¥k, HHEE, hash () REHVLEFH T ERE KR FIE.
FIEZH __hash__ (),

help ( [object] )
JEEINERTTB RS (R T B H ) . AR SS, Rl & B o 5 sl S B HE
BRSE. WRES R AT, WA, g, 25, k. BT R8T R %S, If
TEFER G EATEAR IR . ARSI R R, WS A st 5 3 W oo

TR ARAE R BAESH R BT RAL (), WEAELGEE T help () BIRHMEEIRE BHLZ B9
WROEE S . BEMKAEE, WS A RMROCEEZH FAQ & H .
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RRR RIS s 1 € e BRI E PY E i 43 25 1]
34 R pydoc Mlinspect ARG AIH X GRH284 7 B B imfl—2.

hex (x)
PRREBEEA A “Ox” RTINS HEfl A A 5 . WIR x R J& Python int X4, WLAAE R H]
BB index_ () Fik., —Lfi1-: A 1

>>> hex (255)
'Oxff!

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

R B BB RS SN U P AT, TR TE “0x” BIZE, T DAGE AT A

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

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

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

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

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

FiW format () PFHEZAEH..
HWSF int () FTSEERIFLFER R A A 16 IR0 AL,

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

id (object)
RBIXTERN BRI RIEE— R, TR R4 i i P A 2 ME— B e i . A~ dr A
EERIFR AR AMFRid () fH.

CPython implementation detail: This is the address of the object in memory.
gl k—HitFEH builtins.id, PHEFSEid.

input ( [prompt] )
UWRAFAE prompt S22, WP HE APRfERIHE , REANWEATAF . 8RR, RN A 1T,
FEHFAR 77 (B TARBEREATAF) . 43R%] EOF i, Wk zorError, Hi:

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

"Monty Python's Flying Circus"

WERME T readline 5B, input () RHEH B RIRIIT Z2007 T4 A1 D7 S0 K BE
gl k—/#FitF 4 builtins . input MiHZ% prompt.
TEIN BRI A Z JG5] & — 1T builtins. input/result FfAr4g5R.

class int ([x])

class int (x, base=10)
IR ] — A EETHEF B FAF R x IS B EON S, SUEER G SHHR I 0. ik x LT __int__ (),
int (x) FFREl x.__int_ (). AR xEXT _index_ (), BERfRFE x.__index__ (). @HR x
FEXT __trunc__ (), BFRE x.__trunc__ (). TS, ERAEHRA

R x NEET, WEH base ZH, x LWARTFAH. bytes., FmIEfl R base 1 FEE T HH
Wbytearray L. HICFHIA AR + 86 - (PEANRER ZH) , B DA 25k, — P HEHl
n A 0 8 n-1 9%k, Ha Bz (sia | z) 398 10 2 35, ERINW base 2 10, FRiFd it

13
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0. 2-36. 2. 8. 16 PEHIHEF T ATERCES /i) 0b/0B . 00/00 . 0x/0X HiZEKFEm. #EHIH 0 ¥4
MRS I I RORAS IR RRE, SEMgs a2 2. 8. 10, 16 #EfIiy—". Bl int ('010', 0) /&
JEEERY, fH int ('010") Ml int (1010, 8) E&YEM.

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

3.4 RS W base N int LB, {H base S5 H base.__index_ ik, WSTHMZITENRIK
Bt %, PABIAIMCAS ] base.__int__ [fi A& base.__index__

3.6 JiHE A ] DA T R 2 AR SCE R R B A T A A
3.7 WS x IAE R GeVE N E S
3.8 A AR __int_ () RENXNFEHGRZE _ _index_ ().

isinstance (object, classinfo)
IR ZLL object 2 ZH4Y classinfo WL HE 2 (B4, [RHEEUE ) TR True. IR object A
BRI G, RECR IR False. QIR classinfo ;g RADN G T4l (B0l H AR T4
R TTd), LM object EEPEHT*/\%’@@B’J;&WJ ?Jﬁl_lil True. WIR classinfo BEA R, B
AR RRTH B LR TR T, WS K TypeError Fi,

issubclass (class, classinfo)
W class /2 classinfo /) (BL3%. [EI32E0E 20 F2NR B True, RESPWIAEHH 51 F3. dassinfo
WPLEEXZ R TCH, FEMAF LT cassinfo A4 B &R iR Ay . FEARAHAE ST, #R5I

& TypeError B,

iter (object[, sentinel ] )
BR8] —Asiterator X5 RIGRBAAAER —AKS, B—DEUSHBRRIEFR AR, WRBAE
NEZ:, object M\?ﬁ%?ﬁ‘%iﬁﬁﬁﬂi (F __iter__ () &) MEGNSR, BUBFSCRFAIML (F
__getitem__ () Jik, HEFSEON 0 IF6) ﬁﬂ%”ﬁﬁi‘i%iﬁf_%wﬁ(, 2% TypeError, YR
HE_AN%S sentmel A2, object LA AT R SR . XA DL T AR A A g, UGB
M__next__ () ﬁﬁﬁf%‘ﬁ%x%ii}i@ﬁ)ﬂ object ; WIS IR [B] 1 45 532 sentinel Wfgh % St opTteration,

75 D3R ] 8 FH 25 5

HiESRERE LR,

Wfyiter () W ALY Z — A EREEEG . BIan, A Rl 2 S0 b se s e 52
Mk, HERBIASCRR 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)
SRR K GEEAR) . SSBTTURFFS (41 string. bytes. tuple. list 5 range 45) sifr (4l
dictionary. set BY frozen set £¢).

CPython implementation detail: len X} F K Fsys.maxsize B K E llrange (2 ** 100) &5
ZiOverflowErroro

class list ([iterable])
BIRGR N RS, 11st KPR ER—FAARFIIRA, FEREHES L ($7]) FUF2) K2 — list, wple,

range.

locals ()

TR 0] TR M B A MO R ) Al . FE R BRI RN 2 R RS He i Zocals () BPRHR I H
AR . THHERAERZES I, locals () Mglobals () ZFA—4F 4,
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flE: REE MU T A BN RER O 1 SR AL ek 1 AR R

map (function, iterable, ...)
IR [l —NKG function N T iterable F4g— 350 it A5 R0 ACAS . WAL A T BUINNY) iterable Z%4
function W5 52 0 FI AN B L 298 T T A Al AR rpo AT kB 3. 240 24l A%
G}, EFE R IE AT SRR S MRS E AR S R . X TR A C L2 S BOtdHE N, WHS
litertools.starmap ().

max (iterable, *[ key, default])

max (argl, arg2, *args[, key |)
R P EARXT G PR KT, SR B R DAL S S i K .
WA R T — MBS, Eadd e ierable, JRPINERXT R P ERRICE; WAL T A
Je DA S E, LR B KB E S EL.
BB HBEH AL S . key LSHHEHET REUTMISEL, L4 1ist . sort () B, default 5%
S MR G S BR[O (E . QRTINS o 2, I HIRA 4 default , Wik valueError,

WRA Z A KITE, WA ORI [ 55— 4R B . X AR e HE P TH A sorted (iterable,
key=keyfunc, reverse=True) [0] fll heapg.nlargest (1, iterable, key=keyfunc) {#

FF—2
3.4 WUHTINA: keyword-only 522 default .
3.8 JlUH 48 : key I] PAH None,
class memoryview (obj)
R 4 E LSRR NI XR . AXRIEHEER, WESRA 501 .

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

min (argl, arg2, *args[, key])
R E A AR /M TCER BRI AN B2 PA_E 52 iR N
IR HR B T — MBS, B didierable, 3R IARXF R PR/ NMICR . WERIRBE TR KA
FRAIE S WHR R N E S
AT GE N KBTS . key LS EHNTREUNISEL, 4 1ist . sort () . default 5%
Z‘%% ﬁj]%’ﬁ%‘f%ﬂﬂéﬁ‘ﬁ@ﬂ@{ﬁo ﬁD%ﬁIﬁﬁXﬂ‘%jﬂff, %E(ﬁﬁgﬁ\ default Jﬂﬂ%ﬁﬂiv: ValueError,
WA Z M E/NITER, MR ECRF R B 5 — 4R o« XA e HE P LA sorted (iterable,
key=keyfunc) [0] fil heapg.nsmallest (1, iterable, key=keyfunc) f#iF—2.
3.4 WUHTINA: keyword-only S22 default .
3.8 IR T4 key W] PAH None,

next (iterator[, default] )
WA iterator B)__next () JIEFEUT—AICR . WIAGEAEAER, MR BIZEE 1 default, 4024
&ﬁ?j(%ﬁ)ﬂljﬁwi& opIteration,

class object
B BB FHAERF R . object RITARIEIE. ERAPA Python HSLHIAYE M Irik. XA
PRI ZAL LS

fiE): T object WhH__dict , HILTEHEMHEEBMIEIRG object 5LHI.

oct (x)
FF— DRI R — DN 00" B NS FAFER . 4582 — D E1ER Python Fikxl. Q2R x A2
Python fjint X%, MEFEE X __index__ () FikiRE—HE —f6)1:
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>>> oct (8)
'0010"

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

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

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

('"Oo12', "12")

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

>>> f'{10:40}', £'{10:0}"'

('"Ool1l2', "12")

FW format () FEHEZAE B

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

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

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

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

4t
3

U] EE (BRIA)

" B, e o

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

IS 15N
AR (BOA)
TOHHTEH (BEREEA)

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

TEANFE 4858 BN, Python X3 “HEHIFNSCA VO, LA BERIBLATH IS (1045 mode Z4L 111y
b ) REINA R bytes MG, RHEFAEMRN . ECAER (BOAHILT . SETE mode 4+
W e ) W, FNEREDy st HEMEMTRER encoding  (AIRLTE) BE M- G BIARIH)
TG Y .

PN SV — MR AT U, RFEFEAFRAE R, e s . ZRiESER
T H S funiversal newlines, i%7F Python 3.0 Wi N ERIAFT R . 55 fnewline XS 1) SCRY T /T 240
s

fiiE: Python AT 2 B A R G SCA SIS B A Ab BE#R R Python AR B 5E i, WILSF-H
Ko
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buffering J&—NRIVEAYEEEL, HT R E Zohdeng . & 0 DA gioh M (X Feife — bR ), 1
PTG (AESCAREUR AT ), 9 H >1 BB A /R [ 8 R/ nf R AR/ (PAFET R B
B)o WREA A buffering 245, WIERIN G g ) TAE =00
o TE SO AR E /N HBEA T R s i R SO SRR R R b X KD, 2R KR R
W “Hek/N B io. DEFAULT BUFFER_SIZE. TEVFZ R%0 L, SEvh XK BEE %k 4096 B
8192 744,

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(Rt
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#EHE—1)
>>> 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 () BRELITIR I file object RBVPLT P L. 40 fopen () PASCARBIE ("w', "', "wt ',
"rt ' ) FTIF T, BRRE 0. Text I0Base (Jifli2io0. Text IOWrapper) B—12. LA
Geop AR T I SO, SRR 0. BufferedIOBase B— P12, BRMRSHG ZH:
2R B iU, BEXfRE io. Buf feredReader; TEH A JEHIAGEM BT, BF
Rlio.Bufferediiriter, MFE/EHERAT, B¥iRFEio. BufferedRandom, 425y, M)
LR FELER, Blio. RawIOBase f—/4~FHKio.FileTO,

BAES RS ER il fileinput, io (BB T open () ). os.0s.path, tempfile fllshutil,
gl Z—A% 1+ = open P ZEL £ile, mode, flags.,
mode 5 flags SHAT LATEJE LA TH i B fili Bl itk i .
3.3 fjE A

« W4T opener 5%

o T e AR

o WEMAEM I0Error, MAEROSError B4 .

o WERSCACAFAEEE A THEE QAR ('x' ), BAERMKFileExistsError,

3.4 J A
o SUPFEAESE IR

Deprecated since version 3.4, will be removed in version 3.10: 'U" #={ .
3.5 B 5

o WERARGEH bW, (BES AT RAMARE, HREMESEKXRGEHN, m
NEfhk InterruptedError 3# (JEEFEN PEP 475),

o WHIT 'namereplace' FHRAGTHEEED .,

3.6 iR A
o BASCIL T os. PathLike XTI HE .

e £ Windows I, ¥ — MR EZE X EFiR M io. RawIOBase B2, MAZio.
FileIO,

ord (c)
%t #7R B4 Unicode “F/F 478, 1R A4t 38 Unicode 5 5 3%k, HliN ord ("a') R [|#&%k 97,
ord('e') (BRICAFE) K[l 8364 . ik Zchr () MINEREL.

pow (base, exp[, mod])
1R [1] base Y exp KR ; WA mod 174, WiR A base 1) exp FXT mod Bix (H pow (base, exp) %
mod HER) . PiZHIER pow (base, exp) HMTRFTBHESF: base* *exp,
SRR BUEZER. X TIR A BRVEREEAL, WPRER F N H B AR 2 BT A 288 50 il AL ) . X
Fint B4R, S5REA SEAESHIN T GrlEE)E ), BIAESE A28 E; EXFMEL T,
i SE I T B0 s B S s R Blin, 10%*2 3%\ 100, {H 10**-23&[1 0.01,
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XFint BAER base Rl exp, QKL H mod, W) mod Wi K #AZETH H o mod WA N, WNHRLAH
mod I H. exp HE, W base WIARXS T mod N[ HERR: . FEXFHELL T, FF25iR[F] pow (inv_base,
—exp, mod), Hr inv_base K base WEIECNT mod B4 .

NHEY T2 38 BYEIET 97 Hia:

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

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

3.8 JREAE: X T int HAEE, =S E0EN pow MAEAVFEE —ASEC UE, BIWT AT EIE0 440
3.8 S AT RETSE LRI HSR I E S

print (*objects, sep="", end="\n’, file=sys.stdout, flush="False)
FF objects $TENE file ¥ 2 B SCAG, DA sep 7 BRHAER M L end . sep, end, file Fl flush QHARAFHE, BT
WA KB F e
Jr A AE KA SRR SN AT, SRR IIT T str () —#E, IS EAZI, DA sep HAER
L end. sep Fl end FRAHUNFAFE EANEATPAHN None, XEME M HBOAE. WEREH S T
objects, Wprint () $FHE A end.
file ZHWbE— P HA write (string) HYERIXS: WS HOREIESCH None, MM sys.
stdout. HTZEATHNSHSPIA N CARFRFER, Hitkprint () REEHT ZHEh ) SO 4.
KT XN, Wl file.write(...),
B R B EARTE I E T file, (HANR flush XEEFSECHEUE, TR bkl .
3.3 fRCESE: T flush KARET-SH

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

feet ZARBUBTEERTREL fset 2T IREBYE(ERIREL. fdel M TMERBIEER KL I H. doc K
JE MR GBS AT o

— LR IR R T R I x:

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

def getx(self):
return self._x

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

def delx (self):
del self._x

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

WM ¢ J2& C SR, c.x KFE getter, c.x = value ¥fUH setter, del c.x R deleter.

WL, doc FF A% property JE M H) SCEY F4FH: . 75 7% property X575 Ul fget B SCES 74 HE (W3R
FAE) . XA property () fERdecorator Ref) fd L HIE JE 4 7] AR 25 5) iS22

class Parrot:
def _ init__ (self):

(Rt
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(R —H)

self._voltage = 100000

@property

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

PA L @property Rffigi skt voltage () JFEFA N —A> BA M 2 PR 1) 3@ PR getter”, F4F
voltage ) SURY 4T 2845 B8 Get the current voltage.”

FHEEIEX R AA getter, setter PAK deleter ik, BATAI MRS MiAS K B E IR R AL & M A4 Al
A%, TR L7 A0 R RS I R A A R X Rt T — 0 TR AR

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

@property

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

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

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

RS 55— B . YR B BN R A R AR B R AE S A ] B 4 R (EEAR B R
Xo )

AR [ AR TR X R AR R S M S s SRR R T £get, £set Fl £del.
3.5 MU 8% RPAL SR MR B SR 4 H BAE R AT H Y o

class range (stop)

class range (start, stop[, step])
RGN RS, (A range SCFs ER—NARW ALK FFIIFAL, 2 WAErange 35 % 5577 K2 - list, wple,
range FH)SCREBER .

repr (object)
IR L — DRI AT B P . W TR 2 RAORUE, RS iR A A &
iz ggitedbeval () WA MR G RAMFEE, LA /EﬂT:‘z'%/Tﬂ&x S METERTE
Zif B’J?ﬁﬁé o H AL SR I 44 B -5 0 LA 0 R A4 BRI I B PRI AR L. 2R AT DA i SE
__repr_ () JrRSEH SRR B E RSB IR B N .

reversed (seq)
R B —A [ ] iiterator . seq WAl &— A~ HA __reversed__ () HIEMIXT G E & X RHX T HIMYL
(M 0 FFHAERBEBERAISE __len () H¥EM __getitem () Hi%).

round(number[ ndlglts]
1R [B] number 45 N B|/INEUE G ndigits MRS ERE. Q1R ndigits $745RE BN None, T3 [ 5 332 Ty A{E
RS
XFZRfround () N ERT, [HBE ABIRIEN 10 1917 ndigits WRBIRTEG W5 ASEEL
PRE BRI, e E%L (L, round (0.5) Ml round (-0.5) ¥J2h 0 ffif round (1.5) K 2). {E{
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BHEER T A R ndigits (L. FELHED. G158 ndigits #74ME B K None WIR [M{ER: B 7
MR A number [2E7AH ] .

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

i X EEE AT round () AT HATRES S NAEE: BIf, round (2.675, 2) FHAH 2.67 A
) 2. 68, XAFREREFEIR: X458 2T REHA-VEH/NEEEER_EEBAS RE DATE AR i Hb
FR. 1§51 tut-fp-issues THREZ(ZH.,

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

HrRHEMAERIESENEN frozenset, 1ist, tuple fldict 2, PAfcollections Fidk,

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

class slice (stop)

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

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

A5 iterable H IR [0l —ASE ) E RS2
AR, AR T 2 E .

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

reverse H— A /R(E. WSRBEN True, WEANFIFEICEIGH 10 07 LA HEA T HE R -
il functools.cmp_to_key () AN cmp BT key PREL

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

A KA /R BN ZHE R 20 . 72 sortinghowto

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

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

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

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

class C:
builtin_open = staticmethod (open)

T ZAH RESIHRNE R, S5 types .

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

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

sum (iterable, /, start=0)

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

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

3.8 MU 8% start I 2 0] ] KT BROLARIEE -

super ( [type[, object—or—type] ] )

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

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

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

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

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

B A RAE S PATIRE P SZ M EL kK. LA Bk Python By, FEESHIFTE S B L
FRRAR IS 5 PR AEAEN . XL “SEIRE” BCNRTRE, FEIXE A 2 B SR R
Yo TFIBETE o BRI E LT A FRTE 254 (BT8R0 & e s 1 T 2 1)
R A BE S 28 2 RS F B, T8 A% W] BB S B A T 2 HT AR I S oB 38 .

XFFPA LA B, B2 B T A R X R

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

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

B o

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

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

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

class type (object)

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

WM isinstance () WERECRAIIXI G2, FAESHEFROTE.

BAZASEE, RS0 type W5, IXTEA T I class iR —FhahiSIER . name FAFHR
A3 HEeich_ name  J@k; bases JTLAHM 2K FH HE WM bases_ J@Mk; T dict FFHky
B E R E LWt 2RI B & i8] — MR sy dice J@PE. flan, FEpi&iEm)
SANEAFRI cype X4

>>> class X:
a =1

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

HESF R 5.
3.6 UESE: type M TRURAKER type. _new__, FFAFREMN— S EIE I ARRBOT G192
A,

vars ([object] )
REE, 28, LB HEERA_ dict_ BHRAXNERM__dict_ @M.
R AL IR S AW dice_ J@Ms B, HEXNRW__dict_ JBHETRESBEN
FREIEA (B, Kefifcypes. MappingProxy Type Hel Ik HIEEH 7).
NESER), vars () WAT R locals (). THER, locals SFHLAOM TG , X locals 5
ML) B 2 5 22
WRIEE T DR RA__dice_ Jght (B, L efrEiZeE LT __slots_ J@¥ER) N
25| K TypeError R,

zip (*iterables)
BN RE TR BN TTERI S R TR ER L.
R NI ERES, KR rss i e B E ok B AN ST ST BRI RN | NIeE . Sk
A BRI G p i m— R RS, BRI IR R 4G AT E R XRS50, B E
—NETTHER SR A SEET, ERRR PSR 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

(Rt
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(R —H)

result.append(elem)
yield tuple(result)

BRI S RAE T IR AR R A 22 2 W IUFHOR(E. (A5 AT LA z1ip (* [iter (s) 1*n) XFEAYH
TR — RPN R IR KE R n 15320 XRFEE B a9 MR8 n Ik, PAERAN S i o2 B A 26
n YW ZIERAR SR . BERERCR R R AT BN n IS

PR R DB AT IR GOR R VS RL AR, W zip () HH A BSR4 A RIA] o Q28
HEREZE, MW itertools.zip_longest (),

zip () 5 * EAPHE G AT AR — o1 3%:

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

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

>>> zipped = zip(x, V)

>>> list (zipped)

(1, 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 () A[A, X@—>H# Python Zifs i 752 H 2 i 5 L

RS import IBAAGEIH . B AR Gl T Abuiltins BIHIFIR(E4 builtins.
__import_ ) PAMEEL import IBAIME L, (H2 BN E UG, KA AT (S L PEP
302) iEE A Z LR B AR, I HAS FEACE R, A2 AR 2 5w i H B 2 ERIASE B
FIREE AN EHRE S import_ () MINIZH importlib. import_module ().

R 2 T name B, A5 0] B0 45 %€ WY globals F1 locals et 2 WA FEAL ) bR SCH #5244 R
fromlist %45 1, 7 %M name 5 & (AR G AT Rk FARER K 44 FR . BRifESE P 58 4 AN H: locals 2
B, WAL globals ZH0RHfE import 1A .

level $5 € J2 (il XTI SR ARR A o 0 GRRIAED) WG AT A level S IEREFRAIN TR
JAM__import_ () WHE, FFEHERMIHRZE (TSI PEP 328).

24 name A I TE RN package .module B, WBHIFSRMHEREZHNE B M5 ZHIKNLFR),
M DA name G ke, (HJ2, 24451 T AESSHY fromlist Z0%F, WK [ A name iy 44 BRI .

B, tEh) import spam HYZEARF N5 AT A HIAH R A 73585

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

1/4) import spam.ham YRR LA IR

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

|

THERAEX R import_ () WML BITUZEIEY, PO @Eid import TEAIHIEEE B4 4 Fx
IPSE

H—JF M, &4 from spam.ham import eggs, sausage as saus HGEHE N

24
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(%

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

TEIEHL, spam.ham MRS import () &M, B ARFRRE MR SR IBOFIREZ BT
NAIOE

ARG RE M AR T AR (WTRELEEL), Wi import1ib. import_module ()
3.3 fuH 4 Negative values for level are no longer supported (which also changes the default value to 0).
3.9 AR UM T eATS R -E B -1 I, FRBTACE PYTHONCASEOK BUAERHB 2 «

25




The Python Library Reference, #[E] 3.9.1rc1

26 Chapter 2. EEHER



CHAPTER 3

[P EH

HOEMEEAETNEMSSH T . BEfile:
False
bool KM, % False IMERIEENH A5k SyntaxError,

True

bool KRAMHEAH. % True WMERIFEMIH 5Kk SyntaxError,

None
NoneType KRME—{H. None &8 T HRREH/ME, U NERIASHORE L RERT . 45 None K
HRIFENH a5k SyntaxError,

NotImplemented
WHIBEEH Y (W _eq_ (), __1t__(),__add__(),__rsub__ () %) MWiR[EETRE,
FHERBERE SR HASSR A SE I 0] d FEHON H B8R 5yE (W __imul_ (), __iand__ ()

55) T EAER AR B BB R AR R AL

HiE: 24300 (i) 7 Y% i “Notimplemented“Inf , R 22 kT 5 — R (s Hofly— 25l
BRAE, T T2 BLAF) 10 AP . 01 BT 22 SBR[ “NotImplemented*, IARREAHIFS | %38 24110 546
BRI “Notimplemented 5 515 S 4571 £, 5 12 ] 5] Python {731/ “NotImplemented“(i{.

e LS S By S/ 8

#E): NotImplementedError fil NotImplemented ANA] T, HMEEATEMLMAHFHE. &
KAIHE I ERTEAEE, WS FNot ImplementedError,

3.9 WS VRN /RE K f#EE Not Implemented B FH M. BER T HBI SB[, HERH
K HiDeprecationWarning. BEXIEARFER Python AR5 & TypeError,

Ellipsis
HRWSICF T L M R TS P O A SRR R AL U R TRIR S B

27
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__debug__
MR Python AT A -0 SIS, WILHE ENEME. HES N assert ifif].

WF: R4 None, False, True fl __ debug__ REEHIRME ORMELEN, WHLEES, #3]
% syntaxBrror ), FAEAIATABEANE “EIEM R

3.1 A site IERRMPEE

site b (TEEEIR A3 A, BRIEGH - arfTieml) FHILHEIME NS a2 2 m. BTN H
MRS shell A, I BAAERRF T -

quit (code=None)

exit (code=None)
LITEIHRT A, SATEIH— 248, Bl “Use quit() or Ctrl-D (i.e. EOF) to exit” , 41 ] tL 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
MATEIT RIS, SFTETH—4%1H E “Type license() to see the full license text” , 41 %50}, KLA
S VUE R BRI I SCAS (R s — Bt )
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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 AOAS I, DAEAE 1f 3 while fENAAFEUR NN T SCHTR M /Kiz S M SRR ROk
P

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

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

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

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

29
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4.2 F/RisH --- and, or, not

XLJE TR, IR TP HES:

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

(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 b8

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

WRMI T RGBS
< JEREINT
<= INTFEET
> JERERT
>= KT ET
== LT
= NET
is e
is not | HEMXZEIRIE

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

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

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

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

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

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

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

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

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

8 ZgR g | X
Xty x Ay BYAI

X -y x iy B2

X *y x Al y I3t

x /y x Fly BT

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

X %5y x /vy IR (2

-x x Bz

+x x AR

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

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

x ** y x 1Y y KR 5)

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

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

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

(4) float W32 FA4FEf "nan” FIPFA Al HIZE ™+ 507" 1 7inf” 23 51378 JEECF (NaN) AR IE LTG5S
(5) Python ¥f pow (0, 0) I 0 ** 0 &R 1, Xk Mok .
(6) FZ MBI H EFEEND 0 8] 9 BUTLATEEAL1) Unicode “F4F (A Nd FHEJE MR RS ) .

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

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

4.4, #=F3ERY —-- int, float, complex 31


https://www.unicode.org/Public/13.0.0/ucd/extracted/DerivedNumericType.txt

The Python Library Reference, £[F] 3.9.1rc1

P numbers.Real 258 (int flfloat) Mg FAiaHA:

jey -] ZR

math.trunc (x) | x BWr N Integral

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

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

A KEZE RS fmach Hlemath B

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

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

WA R AL SR T PP i iz Ha1 2

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 4 T4 LA 75100
FF ) [ R4

4.4.2 BIABRIMITE

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

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

>>> n = -37

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

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

EMT

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

3.1 BCHTNA.

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

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

b'\x04\x00"'

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

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

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

>>> x = 1000

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

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

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

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

3.2 UGHTIA.

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

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

16

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

4096

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

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

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

16711680

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

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

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

3.8 OB INA.

4.4.3 FREBHMIMIFGE

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

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

&8 % ValueError,

float.is_integer ()

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

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

>>> (3.2).is_integer()
False

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

N AR R AR

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

A[HER) sign ATPAE + B -, integer Ml fraction & T /NHEHIEIDAS A F4FH . exponent 274 Al 1k
BISAFR-F b HEEE . KNG A I, 75 integer BY, fraction HHA 2 /DA —A- T HIEGS . BUiFEESRLF
C99 FRAfERY 6.4.4.2 /N TR K IEYE , 2 Java 1.5 DAL SR A1EYE . F5BlHb, float.hex () W4T
PAFAAE C 5§ Java ACHS G 7S o 17 s B0 18 E , M C /) $a #7458k Java fif) Double . toHexString
FR A S B AT o float . fromhex () FifEsZ .

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

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

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

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

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

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

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

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

s R x = m / n B—PHRPAHEBEEE X hash (x) i —hash (-x) . HIRGEREAER -1 WPEFH
Bl -2,

o ¥ H sys.hash_info.inf, -sys.hash_info.inf fll sys.hash_info.nan #{A{EIE LS. T
TegsMEE (Fror BRI ) WA (E . (I vl i A () 25 (EAR A AR IR e A )

o X T —Pcomplex {H z, £ i@ idiTH hash(z.real) + sys.hash_info.imag * hash(z.
imaqg) RfSEESFNE EB NG A (45 Ak, HHEfTREEL 2% *sys.hash_info.width DA AL T
range (-2** (sys.hash_info.width - 1), 2**(sys.hash_info.width - 1)) JEEZ N-
IR, WREER -1 WPRFHER R -2,

HT ] R, X B AR T N B A SR Y Python AURG R, T T IFECABREL. float
B complex MM A {HE:

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 A T ARME S . 10238 (50 S B ok SE B s B T e 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
PEALBIMN ok L T TS SROR R AR B e . (SCRr M OB X G i 69074 [l i SR
FEM SRR B3 DT AT 4514 . ) YA X T Python/C API At Python X4 R ZER 1A tp_iter

B
AR G H B R E SR AT ANIE, BN RAUR T R E
iterator.__iter__ ()

REERAS AL . X2 R R VFAE s AR AL A for Al in ()M BT by . T XS VT
Python/C API 1 Python Xt 4 2R 451K 1) tp_iter #{7.
iterator.__next__ ()
MZER PR B —T. iR C R AR R, W5 kstopTteration B, W AR N T
Python/C API H Python X} 52 2R AILEMIAR) tp_iternext F (.
Python 5 LT JUFNEARER AT G LA SRR — ORI Jr 91 26 8L . SO A s i e e T A [ TR
AP SR, R 2B P At TR R AR R A N E
—HERERN__next_ () HERIR T StopTteration, B —EX EEETR MG KRR R . ANEE
AT R AR ) S BT TC R I o
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451 HpigE3ERy

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

4.6 ISR --- 1ist, tuple, range

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

4.6.1 @ARFIIIRIE

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

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

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

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

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

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

min (s) s [ /NI

max (s) s PR KA

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

AH IR A P 2 SRR AR . R, tuple 1 List 1) B2 il i O BN R JC 2 7 BN . X B A2 T
BEERMAE, M ITR RS R VAR, H HA P KELAMEE. (EEATIESHAESSEN
comparisons #R4) . )

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

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

[ry, 1, (11

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

[e31, 31, [311]

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

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

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

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

>>> lists

(31, s1, [711]

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

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

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

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

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

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

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

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

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

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

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] EFT s[i:3]1 = 1]

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

s.append (x) B x s r ol R (8T s[len(s) :len(s)] = [x])
s.clear () M s PEEBR A I (S5 []T del s[:]) (5)
s.copy () B s kDL (EHF s:)) (5)
s.extend(t) B(s += t | HtWMARY Es EAFR LEEFT sllen(s):len(s)] = t)

s *= n i s MNAEEE n YOI HIE T 3 (6)
s.insert (i, x) TEH A HRGIER x A s (FRIT s[i:1] = [x])

s.pop ([i]) PEUTE @ 8 EIT, FFREE s g (2)
s.remove (x) MEE s HEE—A~ s 111 ST x WuiH . (3)
s.reverse () WEHLRR A1) R TR . (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 FHRAE] x I remove () #fE&GI K ValueError,

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

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

33 BUHTINA: clear () l copy () H¥E.

(6) nH—HEH, B — BT __index_ () BIXR. n (AT OECRHIHEFS . FHHRIIA
SV BN KGN, IEAE A 720 5 0F AR s * n UL,
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4.6.4 List (5%1)

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

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

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

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

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

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

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

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

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

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

A KAF R OIFI R BT AL, 1215 sortinghowto .

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

Kk ValueError,

4.6.5 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 X EESARF R ()
o fEH—AN RIS RIOR I a, B (a,)

40
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o EHPLES HRZAT: a, b, cor (a, b, c)
s [N EM tuple (): tuple () B{ tuple (iterable)
M 1E 2R R s — Ao dl, H I iterable v )35 H A M 5] W {E S5 i 5 . iterable W] PAJ2 P31, 32
FriER A AL v BRI L. TR iterable B4 52—~ JC4, £ o AR HiRe Hoaz [l 1) 4,
tuple ('abc') &M (*a', 'b', 'c') Mituple( [1, 2, 3] )iRME (1, 2, 3). WREHSH
WS, MR E—A~ 2o O .
THHEE Y E A TR SRS S A AT . B3G5 @ nl ki), A mlias od al 75 Bkt 1B ys 5y
RS OLERAN . BN, £(a, b, c) SFEVHHREEIHW =S8, £ ((a, b, o)) WEEMH
PRESCH P — AN =4 .
TUHLSEEL T A — A% RS AR
T30 3 44 FR U B A B aE A 2R 5 5 ) B T S Bl 2 e, collections.namedtuple () W R
fAT PR TG LN 52 0 R 4 I e

4.6.6 range &

range KMFIRATRWET I, WHMTAE for ERPIRFEERIIREL

class range (siop)

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

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

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

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

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

jiOverflowErroro

— L& range XF4 1)1

>>> list (range (10))

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

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

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

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

[0, 3, 6, 9]

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

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

[]

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

[]

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

start JWZ{H (ANARSZIE SR K 0)
stop

stop IS HIMH
step

step TEZHI{H (WERIZTES AR EZHEN 1)

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

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

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

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

>>> 10 in r
True

>>> r.index (10)
5

>>> r[5]

10

>>> r[:5]

range (0, 10, 2)
>>> r[—-1]

18

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

3.2 JiR 5 SEPL Sequence ABC. HFUI R IR S| ([ 1nt XFGAE B 5 B 1a] N HEA TR BRI, T AS 2
BB .

3.3 JUEE A == FI"=" DARRAE range X4 T SCAMET A KA T RS (AN AR R IHRIR) .
33 UM start, stop flstep JE1E,
W%

* linspace recipe {7 T QR[S B—ANE IR SRABRRAS (1 3535 ) 850 T Y range X4 .

47 TAFFIHEE - str

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

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

T2 strings A KA PR FRENESE L, GRS 75, AR « Craw”) B2k
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 W S#E: 75 Python 2 RSN R AR, FRRAVFFAFRFIREM A u BIZ. EXFFAFER 7 mIE R &5
B, I HAGES « AR B

class str (object=")

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

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

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

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

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

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

4.71 FHEBNEE

FAPERSEIL T BT — AL P AN ERAE, ABIMEAL T U A i — L85 ik .
FAFR LSRR EAF RS AR, — R TR KRR W R AT E il (S str. format (), #4
KNFAF BB R M A 2 LT A& R0 M —F@ R T Cprint £ FEXRIEL, BT BER R E Bl A
HHEXEPAERSE R, EXT B B AR S SR (pringf Wik oh F 45 % 45 K40,
FRAE R IR S A AL F2 IR 5 AT 12 HotAsE R, PRALA TR SCASHE ¢ T H. (AN & T re B 1E
R HF)
str.capitalize ()
RPEFAFER A, HENFRRE, HRh/hNG.
3.8 MU T B NEFIAEGA T titlecase [fij A~ & uppercase, X B M ERE G FRRFEMH R AE D
FRUBCHRE, MEASEFFITFRE.
str.casefold ()

AR [ P AR BR O NE R RIAS . KNG B A Ef AT 2 KNS PR
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WMRANG R T RR/NG, RS2, R SRR TR b i G KNG 2 B
B, fEENGTFE B YT sst, MTERGRANG T, lower () REXF b MAETHE;
Micasefold () M HER N "ssm.

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

str.center (width[, ﬁllchar] )

MR BN width B FAFER, R PAFER e B . 820 fillchar SEFEPB1 25 067 (BRINE ] ASCII
ZHEAF) o QISR width /NTEET Len (s) MR [EFEFAFER ) RIAS

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

J Il 7455 sub TE [start, end] L N AFE & BRI WIS EL start 5 end SRR 308

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

1R[] s AT ER G R R T ER A R A . BRIA GRS Tut£-8" . W DALY errors SR AN [A] )
FRAC P errors WIBRIAE R 'strict', RIRGMBHIRET| K UnicodeError. AW Y
{84 'ignore', 'replace', 'xmlcharrefreplace’', 'backslashreplace' DA M AT o] H b
ifcodecs.register_error () WHHE, WSFERALZ 5 S N BEEWHWRELYIER, F
S [RAT 2 i /NAT

errors ZEUERNN SHRGET, ARG HcdEVERE, 1 RAESE — RS E R o J5 I Python 7+ 2 42 X,
sCE R R A2 errors

3.1 WU S A TN e SN R
3.9 [l SE: errors BUAEAEFF AAR AR AR AR A S 9l AG A

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

R TP AR E /Y suffix S5H0R ] True, RNLRIE False. suffic U] LAY ZAMIEAE R 5 2004 1K
AT QIRA AT start, KT E CLEIHIAKE AL . QISRA AT end | FFAET G (7 B 11 HUAR

str.expandtabs (tabsize=38)

R PR EIAS, P B IR S A s AR, BB T w8 (5 B4 E Y
FAFSIL o 45 tabsize NFAFBEN—AHIRAL (BOIAME 8 ISE M Hil R G7ES1 0, 8, 16 KUCHHE) . 2
TR, MRS B T B A2 TR IR AT WR PR HIRAT (\v), WSAES
HIFA— DN ZSHAF, HRUHIIET TR (FRGARGALWE S ) WERTFA AR
FIAF (\n) SEIEAF (\r), ESPEHIFRUIINEBCNEF . ALAHAL TR S PO IS SO 124
HIAUAN—, ARETAFAERHT BN S AT s

>>> "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 FF45E sub {F s [start:end] YJH W BRI/ DRG] W3ESE start 5 end SR
TIRYVE . TSR sub RPFRF|N)R B -1,

ilE): £ind () JERGATEVRTE LRI sub B e BRI o SAGE sub R TFAFER, W in
PR

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

str.

str.

str.

str.

str.

str.

str.

format (*args, **kwargs)

PATFAF RS A ERAE . T MO R P45 5 T DA & AT R F A B DAETES () SR B i
5 BRI VS ML E S BB RG], B KRBTSR AIR. R B AR R AR
H i AR TR S R 4 Aot . SO A R EL

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

WS P X T4 85k T KT ATEAR AT HR rhs e 1) 25 s s T i A«

HiE: M n KA @ '{:n}'.format (1234)) EKLXALEE (int, float, complex,
decimal.Decimal REFH) WM, ZEES GRS Le_CcTYPE IR E 5 LC_NUMERIC X
PRI localeconv () HY decimal_point #l thousands_sep FE, UWHE{1ZIF ASCI F4£4F
R 15 0TE, HF B LC_NUMERTC K& 5 LC_CTYPE I AR—H, XMk S 2 5 i H:
fhZeAe

3.7 WA 24 0H ] n RAUE LB, 1R BT S 28 BT I s PR LC_CTYPE I BEEH
LC_NUMERIC X3,

format_map (mapping)
KT str. format (**mapping) , AFAZATET mapping KW HBEM AT ARLE HF|—4dict.
TR TR — B T2 24 mapping 2 dict T2 O :

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

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

3.2 BUHTMA.

index (sub[, start[, end] ] )
RUTF £ind (), BLERAFTRII&FI K valueError,

isalnum ()

WERFAFER P T A A R B B2 DA — 4, WRE True , RIEF] False o A1
c.isalpha() , c.isdecimal() , c.isdigit () , 8{ c.isnumeric () ZPH—I1&[E True ,
MAF e BT

isalpha ()

WERFAFER P T PR R 8, HFHEDAH A4, &E True , HWRMA False . FEEFAF
FeFEAREEAE Unicode A7 122 H i SR Letter” (24, BIAREEHA"Lm”, "Lt”, "Lu”, "LI” 5{"Lo”
— 38 2R E R A . R, X5 Unicode FrifE b g I T8 J@YEARIA .

isascii ()

WEARFAF P RS BCF AR T A7 & ASCIL, &[] True , R[] False . ASCII“F4F Y
B E U+0000-U+007F

3.7 OB

isdecimal ()

WERFAFER P A FAFRR A T3 4 T 208 — 54T, Wik True , HRE False
o T HERIFAFFEARLE W] DA R ZH AL 10 HEHRIECFRIFAF, Bl U+0660 , RIFTHAA 40T 0 o 4% Hh
JF, HHEHI AR Unicode SE I HINA” iy — 54

isdigit ()

WERFAFR P A AR T, HHRDE—DF4F, &Il True , HNRE False o 7 dE
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str.

str.

str.

str.

str.

str.

str.

str

TR AR TR B R AL BRI, ISR AR X EHE TR R 10 SERIEI I,
Kharosthi $§. @#&Hit, £ 245885 Numeric_Type=Digit 5§ Numeric_Type=Decimal [JF4F .

isidentifier ()

WERFAFH AR IAF, &I True , MKIEIEFE X, identifiers 77,
WM keyword. iskeyword () RAGMFATH s R NREIRRFT, B0 def Ml class.
ZNGIE

>>> from keyword import iskeyword

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

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

islower ()
WP PR o 20— RO KNG T BRI /NG R M True , HMERA False .
isnumeric()

WERFFFER o 20— BT PP BUEFAF MR ] True , HWRE] False o BUEFAFH
FEFFAF, PARJIFAAE Unicode i & T 4B FAE B F4F, 64D U+2155, VULGAR FRACTION
ONE FIFTH. 1EZ15E S8« BUH FAR 2 AT F-E )& (i Numeric_Type=Digit, Numeric_Type=Decimal
8}, Numeric_Type=Numeric {45

isprintable ()

MR o A A7 AT BN P A s P A o S R ] True , BRI False o ARHTEIGAT
se 1t Unicode PP i H 1 A" Other” Bl "Separator” f“F4F, BISMEFHL IS ASCIL 25457 4F (0x20)
PAAERTFTEDFAF . (LR MBS T T P AR 48 U0 — N AR repr () BERAHE
XHTFRE. ENSTFRHRG Asys. stdout Hsys. stderr BRI, )

isspace ()

MR RS B P R — TR True , BRNRN False .

= G P AETE Unicode FAFEURAE (S M unicodedata) 23, 2s ("Separator, space”) T &
P ws, B H S HFAF .

istitle()

WERFAF e rh 2 — N AF oA R MR ] True , BIANKGFAFZ G R IERGFAFm
ING TR KGR K. HER False

isupper ()

R F AR o 2 AR RNG AT BE PR IR GRN True , ANLER False .

>>> 'BANANA'.isupper ()
True

>>> 'banana'.isupper ()
False

>>> 'baNana'.isupper ()
False

>>> ' ' isupper ()
False

. join (iterable)

iR 5] —AH iterable WA ER BHE T BV FATER o WIER iterable FAFAEAL M AR AT R E G by tes X}
SN &5 %k TypeError, T ERI AR RHE N TCE Z AR 20 B

A RAY K NB I R 48 I B — 2 Bl @ P47 Lu” (Letter, uppercase), ”LI” (Letter, lowercase) 5{”Lt” (Letter, titlecase) Z —F 54T«

46
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str.ljust (width[,ﬁllchar])
R BER width AR, IR EAFRAE LR EEAN 5. T fillchar JHFEZSAL BRI ASCIT
AR o W width /N2 Len (s) NER A E AR A EIAS

str.lower ()

R FEFAFRIRIA, HA X NG TR NG o
P A NS A5 2 I Unicode FRifERY 3.13 77,

str.lstrip([chars])
B E AR R, BRI ETSES . chars ZE0CNTE E BB B EAN TSR RA RN
None, W chars BEERINBIE AT 2br b chars ZHOFARE EBAEIS; T ESHEGSEUEN 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 .

MR AA—ANSH, WE B2 — 6 Unicode fSALFS (BEL) BUFAF (KN 1 FAFER) WU )
Unicode f3{ )75 ((EEKEN) FAFHRE None MFI. FAFERF SRS AT S

WERATNSE, WENDAUE PR BEMSFR FAFR, I AAELER AL, x PRSP AR POt
By AR AR FAT . WA R =S, BRIR— PR, AP PRS2

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, /)
WERFFFHR L AT R AR TFL, &I string[len (prefix) i1 o G, R FAFER I I

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

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

3.9 BUBT A

str.removesuffix (suffix, /)
WRFFRL B RFIFRELERE, IFH B&IEZ, &M string[:-len(suffix)] . BN, REJELH
FAF R A

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

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

3.9 BUHTIMA.
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str.replace (old, new[, count] )
R AR EIAS, Ho B B A T A A7 old FHCRFHCE N new. WIRE T AT S count, N
H B count Y B .
str.rfind (sub[, start[, end] ] )
R FAFE sub TEFAFR N BRI () K|, XFE sub A ETE s [start:end] 44,
I SH start 5 end 2R YT FRE . WERRELFIMRE -1,
str.rindex (sub[, start[, end] ] )
K Friind (), BEFFRE sub KRILB|IN 5|k VvalueError,
str.rjust (width[,ﬁllchar])
R EE R width WFAFER, JRFAFRTEH hEEa XI55 . TR ER fillchar SEFE23 A0 CERIAGE ASCIT
AR o WER width /NTEET Len (s) IR ] =450 HR A A AR
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 AR5y, M x&2TFR. QR sep RAGEBCH None, (B2 FIFAFHRE SN FaART. 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 ZEERIABIRZSHEAT . 5205 b chars ZH0OF AR E PGS T RSB BRSEENITE
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 ("<>") FpRE (r1v, r2', '3'0). MNHRER S AR S AR R R (.
Bi4n:
>>> '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'! "I '3'1 "]
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UK sep KAGE BN None, WM F— IR FIE: LMK PN RN FRRT, HERHA
IR ORI 2 PR, AR TR A& AT S AR AT . L, (1] None Hf 7 25 FAFER
AL S AR B AT A R [ (]

4n:

>>> '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] )
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 HAr AT

\xle 1CSK A PR AT

\x85 47 (C1 £ 1ilfH)
\u2028 1o WAF

\u2029 By BRAT

3.2 fRCEAS: \v Al \ £ W E AT e
fil4n:

>>> '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(pnﬁstmn[de]])

WRFFFER DA E 1) prefix FELGMIRE] True, HWR[E False. prefix WAT PAK o 2 A HEA 3R AT 2H
IR TCE . WA AR start, PEMFTHE E O EFF IR A . WA AT IR end, REAERTHE AL E A 1L
.

.strip(L%am])

REEFAFR I EIA, BRILAWE SRR chars SECHIGE ERBIRFAFIFAT R WA
o None, W] chars BN IR SAESF . LB I chars ZHOT IR & A MB BG4 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 s. swapcase () . swapcase ()
== s I AR—@ENEE,

str.title()

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

>>> '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"

T DA I D)k R M S A S 4 et Ak B

>>> 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)

AR ] A R R A, HC R A T A E Y R R R AT W, B R R —
__getitem () REIRFIBIEWX G, W H Hmapping Hsequence. 4P\ Unicode i 7 75 (#%
B0 RGN, FHR ISR DMMA T AL —Feft: R [0 Unicode P sl p 4, KF P S —4
@g‘zg’#?ﬁ“; iR n None, KFFRFMERTATH HMER; 5| K LookupError R, FFAFmL hH:

YRATLAME ] st r.maket rans () FEFARFEMH) 0B FAFBE R A1 — ML HmgR

50
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TSR codecs BIPAT iR Hil PTG i B R 5 7 5K

str.upper ()
I OIS, A (KA N IR RO, AR 5 G AR IK Ak
NG BB U R 2 P A Y Unicode 28 I ANJ2"Lu” (Letter, uppercase) 1 42 Lt” (Letter, titlecase) NI
s.upper () .isupper () HA[HE N False,
JIT 35 K 5 L AR 75 2 0L Unicode ARUERY 3.13 77,

str.z£fill (width)
R TR R A, FEZCTIE T ASCIT ' 0 " RS (H HAC BEAR Ky width, TESERETZ ("+'/' ") b3
FRBEEAFFS X BHERMIAAEZFT . AR width /NTEET Len (s) MR [ FEAFER 1 R A o

Bilan:

>>> "42" z£i11(5)
'00042"

>>> "—-42" z£i11(5)
'-0042"

4.7.2 printf REHFFFRHERL

fiE: BN DRI E A Z R R, WRESEF 2 AR R (N0 IER /RS4RI 7 0 ) .
SEHBSHH MM FAFRFHE, str. format () FOBAMAT /5 AR TREGIXFEA R XAy
FE A R AU HR L TR B RIGLA KT RIS

FAFER A —FIRRIR N E AR (A & D) i34 . XMW AR A& X ALE BB/ T
format % values (FH format H—PFFFE), TE formar FH S FEHARFRICAF R 245 21 values
%H . HECREUFAE CEF M sprintf ().

WZR formar ZR—AFIMSHL, W values 7T AR —ANHETCLN SR BTG, values WA s & — L 5
B AF R h e AT OO I i e, B 2 — D g (Bl it) .

FHARCAT S BCE 2 PP BA DA T AL, FLA 208 AR AL E R L -
Lover 45, T Ric s e .
2. BRgTEE (ATHE), domEES A TR PSR (B (somename) ),
3. Bty (i), TS S R R S 5

4 BUNFBOEEE (WiE). WERAEER '+ (R9), WSLFRWERM values TCHR) F—ICR IR, 2%
BRI Gy fie /N BETEBEAN T e A 2 SR 0%

5. K68 (FI3k), PAFE ' . (5% Z e EEMERA L. REEN '+ (BS), WSLPRREE S M
values TCH ) N —ICE PEEL, BRI N ARE B2 JF T E .

6. KB (k).
7. BEMRIH,

VHAHSE—AD 7 (SO o, AP g oo RS BE S R e 6, X s
FREZ G T A BRI, RS ERERF MBI P s HCEAR AR (e, il :

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

> SRR — A TAL, SRR SR A ITCAL, HME— A T R S AL T4
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TELLTE DL T HGUHRREI L * FRiCAF (R E— RIS HOIK) .

AR -
s | &Y
Y ERYEACR O] BB (RMGE LT 30
0" | FHROA R A EE AT
- ERER XY (WUERER A 0 B, WA REE ).
v R AP AR R IR (SRS T ATHY) HIREE —AEA
RS TA O B ) R TRAREERIITL (SRR S ) .

FTDA K BERE U7 (n, 1 B0 1), {EAR/8M, A% Python SEIA B — FTLA 31d T 2d.
BRIy

BB | &% [EIf
q AR T IR

it AT 1 LR

‘o' AT\ M
'u' I RA - T ' ()
'x' R R mwaYin. t M UNCIE 2
‘X! i Rcanay 1.t SONCIE (@)
‘e’ e Rl (NG, A3)
'E' B gl (RS ). €)
£ el A i e W €)
'F' B R €)
'g' PERARIC ASRIERUINT -4 s/ NIRRT /NG $ % a0, A - e A | @)
'G' PRSI QRSB T -4 s/ INTRGEE N i RS a8, A b fis . | @)
'c' AT (R BN PAF I AR ) -

'r' T (I repr () BT Python X4 ®)
's' FAER (B str () FeHAEAT Python X4 ). ®)
'a TR (ffifascii () ¥ Python X4 ). ®)
'S’ AERZH, ARG R R — " AT

(ETfig -
(D) BB SAER — R Z i A \ER T R 2 (' 00 '),
2) WBEREASTEE PRI ZHHEA ' 0x B 0x" HIgH (MR TREN "< B X' #30).
3) WP E R AAELT R T — A NIUR, RIMEHS - BeA 8 .
INERUR RS SRR B e, BRIAK 6.
@) WEAUEX SR AAEL R T T MNIUR, RESMHIEA S WAL I T AR .
ZINER R AT RS S R bR B ks, BRIAH 6.
(5) WRHKTE N N, RO N AN FAT
(6) =, PEP 237,
H1 T Python “FAFHR RAHRIIKIEL, o5 FHALR: '\ 0" YU TFAFERIIETR.
3.1 MU A A NH{EHE I 1e50 1Y £ B S PPN S Fiik.
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4.8 —##lIF5|ZE --- bytes, bytearray, memoryview

BV —IERBAR R D N ER B R by tes fllbytearray. Bflfimemoryview SR, XM RMA Zib
DXHFSCRT  HA — BERIXT AL NAT, AT Z QR R REIA.

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

4.8.1 bytes ¥%

bytes X G2 i AT MM AN AT AE 4. T2 T8 bR P SCA BT ASCIL SUAR Y, [H I bytes Xif
Gt T — LA B ASCIT AR AR il i, HF HAEVF 245 B 555 R QLA R T ik

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

L, # bytes TR 57 FIEN KSR, FUREM T b Hi2:
s HE T A#AKHAT R FE .
WG bt F#AKHA B 3.
P SEGISp T ZEEIE b ZERG

bytes “FIRI{EH R AL ASCILFAF (TCiB VAR P BB A AT ) AT AP 1 127 1 — Bk o 20 (8 )
FHRL E 5 LA TE AN bytes FTHI{E .

BT I{E—FE, bytes FHI{E BT LA r BIZOREH SO SB35 217 strings T A K45
Fi bytes FHIEEAMTEN, CLIE T SCRAHE SUFS1 .

AR bytes FHM{EMZ/RIAZHT ASCIL SUARY, fH bytes XFRAYAT N L br B BRI AR Ay 41
Feo R R AMER R/ MR E R 0 <= x < 256 (WIRELIREIRF5| K valueError), XA

BT PASEIAA N 352, BRI —hfiIR A & 5T ASCIL BICER, W] LA 1 K48 T ) SCAS
AR BT TR, RS OUXT TR — BRI RO R U 3 AT AR e (F H MR SCAS AL BRAR B
T ASCIL iy — 2t il Bk AR EEARBIR ) -

B T, bytes XF 4R n] DA A H A LR =tk )
o $E KB DAZHIE ST bytes X4 bytes (10)
o BT EXT SR bytes (range (20) )
o S G X PSR I BA 1Y I EidE: bytes (ob3)

F S fbytes WEIAL,

T A 7N BRI R RE B0 Y. — A2, R /N BRI H0R 1 ik R BE i Ak AV,
bytes AU HAT A A% X B BB (4 BRI 2607 3 -
classmethod fromhex (string)
bytes BRI — BTG LS & FAFER Y bytes X5 . FAFER NI HFRE DT 175
HEGIB A R, o i) ASCI %5 I 7 23 9k 2200

>>> bytes.fromhex ('2Ef0 F1f2 ")
b' A\xfO\xf1\xf2"

3.7 [ bytes. fromhex () BIIESZM T ASCIL %5 AR A HUZ ZSA8 AT
TEAE— A R R, TT DAY bytes X G2t 45wk W7 [ -1 7S B 227

hex ( [sep[, bytes _per_sep] ] )
R[] —ASFRFRXTGE, G LB PR TR A SR
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>>> b'\xf0\x£f1\x£2"' .hex ()
'fOf1£2"

WRAR A BB/ U R PAT AR B S B, ARAT VAR A4 0 BT Ry sep RS W TH i
ROASHAEREDNFATZ (8] o 55 AR bytes_per_sep JE Szl . RS MNATF IR B
FRROOCE, SA(ENZ T R

>>> value = b'\xf0\x£f1\x£f2'
>>> value.hex ('-")

'fO-f1-£2"

>>> value.hex('_', 2)
'FO_f1£2°"

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

'55554444 4c524c52 4142"

3.5 KA.
3.8 WU bytes. hex () BUAE S FF AT sep Fl bytes_per_sep 12 DATE+ 7~ b ilHfr th o547 2
4 A R

T bytes XJ 54 HEEE BV P F] (LT Iodl) , FHILXF—4 bytes X% b, b[0] FFRh—EE, i
b[0:1] FFh— KN 1 bytes 5. (X5 UARFEFFREAR, RIIAY A=A —~KER 1
FFAFER )

bytes ¥R H R HFHEMEMH .. "), FAEEEME bytes ([46, 46, 46]) XFEAREHE
. REZPPAMER List (b) K bytes XG40 A — A~ BB L 51 35

fiiE): £1%J Python 2.x I FIYUER]: 7 Python 2.x A, Fuif 8 i fias (2.x FriR Ly iy & ik
BHRKAIRIXISE) 15 Unicode “FAFH BEATA R . 08 T 96U FARA AL EMI%, PAIERY Python
WIS 8 A SCARNT Unicode SCASR G KA B AKX —=F5% . 7 Python 3.x W, XS EEAHE L C 4BGH
8 i W% 5 Unicode SCA AN A B AMHES T, bytes 57 AFER AT G FURL A SRR SR AR

4.8.2 bytearray Y&

bytearray M4 dbytes MERH AR ) .

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

bytearray X 4% H & @ FI{EHIEE, B
o QAL bytearray ()
o Bl MEE KB ASEE AR LB bytearray (10)
o JHAT BB T EAXT S bytearray (range (20) )
o Gl GEh KPR H PR 1 IR bytearray (b'Hi! ')
i T bytearray X} 4 JE [ AL, ZRTER T bytes 4= bytearray 315 W HHIARRY bytes Fl bytearray LA #:/E
2, IBSEHET R
5116 Wbytearray NEIHL
55 I WA 1 QT 1 At s o N v o RN 1 5 3511 S 1 4 € I K E A 42 WO E 7
bytearray S H A M I FfE =X e ORI
classmethod fromhex (string)
bytearray FJ iR Al EM L E FAFH Y bytearray X5 FAFHR AR FoR B F AT
AT oSHERIERS A R, HoA g ASCIL 25 FIAF 29 20

D
o A o 1R A s e ol ) e
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>>> bytearray.fromhex ('2Ef0 F1£f2 ")
bytearray (b' . \xf0\xf1\xf2")

3.7 WU bytearray. fromhex () BHERZMEITA ASCIL 25 AFF A IR 2484 -
FFFE— S FEAR R, 1T DA bytearray Jof GG Xt b i+ 7R ik il 2 «

hex ( [sep[, bytes _per_sep] ])
B —ANFRFERXTR X RS IB PPN R

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

3.5 BUBTIA.

3.8 iH A Hbytes.hex () FAfMl, bytearray.hex () BAE I 0] %1 sep Tl bytes_per_sep %=
QN o AN LT TR o el B PG o T R

T bytearray Xt 52/ S BT H] (KRITH1R) , BUIXT—A> bytearray X5 b, b[0] K h—A-%
B, M bl0:1] Kh—AK BN 1) bytearray X5 . (X5 SCARFAFHRAN, K5 [FY R P E R 2 —
MKBEN T IFERFE)

bytearray X} % ) % 7~ fifi | bytes XF 4 7 M {H #% X (bytearray (b'...")), A E i R AR

bytearray ([46, 46, 46]) XAEMMEELFH. REZ 0 PAEMH 1ist (b) K bytearray X 5554
—™ F RO U B 3%

4.8.3 bytes F0 bytearray £{E

bytes #ll bytearray X Gl S fpid A AN RAE . ENTAUEE SRR RVERL, BAE S AL bytes-like object PE
FTHAAE . BT RTEE, BT DMERRE T B d iR A A2 SEEE R (2, BAEERAREEE
B n R TRV E R -

ffi(El: bytes Fl bytearray MR I LN EZ FAFEREAHSE, MR TAFERIINE R bytes MR HS:
e BN, ARDAEE AT Hik:

a = "abc"

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

a = b"abc"

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

KL 28 bytes Fll bytearray #AF{5E 1 34 ASCIL i —HERIMEZ,  PRIMAE AR BAT 8 B RICRCH R I B 24 3 5 (1D
X LERR I AR SR

HEE): X 28 5T ASCIL (R B E AR AL BE AR DAEE T ASCII (s =X A7 A 19 — RE ISR 7T BE 2 S BRI .

bytes Al bytearray Xt 5 1) 51 7594 0] A AL 2 E 2 -

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

R [H] 54 sub AE [start, end] JEFE N AETE S HBUIREL. P13ESHL start 5 end 29BNV R FRm
BRI T A 0] DA AE TR bytes-like object B & 0 2 255 i il I EE %K
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3.3 fE A W2 0 & 255 JEH I EEUE N TS

bytes.removeprefix (prefix, /)

bytearray. removepref:.x (prefix, /)
R SRR A AT REAFR TS, 2R bytes[len (prefix) 11 o B, R [a] i bs — 3 E
Rl :

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

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

BIZE AT DA AL B bytes-like object »

filE): B7 kY bytearray A JF EHILERAE— BRSBTS, BIVERA A .

3.9 BUHTIMA.

bytes.removesuffix (suffix, /)
bytearray.removesuffix (suffix, /)
WAR ZPERBIELL B RFATREEE, HFH BMIAE=S, Bl bytes[:-len(suffix)] . &HNW, i&[A
J 06 R S ) A A

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

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

JG ] PASRAT B bytes-like object ,

filE): BRI bytearray A JE EHIEAE— B RRAE—ASRN S, RIS ST .

3.9 BUHTMA.

bytes.decode (encoding="utf-8”, errors="strict”)
bytearray.decode (encoding="utf-8”, errors="strict”)
filEW\ A bytes ﬁﬁﬂﬁ%ﬂﬁ%ﬁ% BRNSRLG N "ut£-8" . ATRAZEH errors RV E A RS IR AL R Ty
%=, errors INBINMEN 'strict ', TGRS kK UnicodeError, HAMR HI{E N 'ignore?,
replace DA B AT ] HoAth 58 l_codecs register_error () WA IR, ESAEZLTE S % /J\
o HEFWMGILSNER, WHSFFEZ D NT.

errors ZEERNA WL, DAIRASIAEVERE, 10 HAESE — R AR 5 = E FH o 3 FH Python 1 % 42 X,
a5 R A RS errors o

HilE): B encoding LY st r VF HAERAG LA bytes-like object, FLAB) I bytes B bytearray Xt
%,

3.1 MU AE: AT X KA SR S
3.9 WU 5E: errors BUAEAETT AL AR AR M SR

bytes.endswith (su]ﬁx[, start[, end] ] )
bytearray.endswith (sujﬁx[, start[ end] ]
AR ZHERBAR AR E Y suffix S5AR[E] True, BR[| False. suffic Al ASY i 2R T A
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RN TC A . WRAT I IEI start, KM SE CLELTFHIRR AL . WRAT AR I end , KFAERT 16 € (1 EL 15
1EHEL
BHRR MG LARAL I bytes-like object .

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

bytearray.find (sub[, start[, end] ] )
R T 74 sub TERHE PR B B/ NRE], sub W5 TV s (start:end] Z . A[ESEL start &
end SYEIREENYI T Fomise AN sub KRB N E -1,

BHRR I TIPS ] LARAL R bytes-like object Bi72 0 % 255 Ju il WAL

flEl: £ind () HIERAZATEIRTE ZHIE sub B LB . BRA sub B TH, A in #
(=

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

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

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

KT rfind (), [BERRPEFIFYINSE| K ValueError,
BRI T 0] DURAE R bytes-like object B2 0 & 255 L [H IR EE4L
3.3 MRE s B2 0 & 255 Y NI K E B F A .

bytes. join (iterable)

bytearray.join (iterable)
R [B] ANy dterable H ) R B 75 DR T B bytes B bytearray Xf 42, AR iterable W AFAEATAR
I KA 2 A E st r MRMEN ST K TypeError. $RHE%7 VAR bytes B bytearray X4 i A2
FHER TR Z AR 53T o

static bytes.maketrans (from, to)
static bytearray.maketrans (from, t0)

WS IR Bl — AT Thytes. translate () WA IREE, BXRHE from WD TR N
to FARFILE ERITFAFS from 5 to AR T 7 a2 I HEA MRS

3.1 BGHTMA.

bytes.partition (sep)

bytearray.partition (sep)
TE sep R MBI ALE SR FH), RE—A 3 e, Hi &0 2 a5 AR eIt
bytearray JIAS, AN FRRATZ JEHTRI; . MRS FRAFARIRE], WREIAY 3 Jodl il & 41 DA K A
Z3 1] bytes By, bytearray X4,

BHRR N BT ] LARAL R bytes-like object .

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

REFAN R RIA, HA BB TE 155 old FRIFHIE R new. UL H T [ BESHL count, W H,
Wemi count YL,

RN T 5 JHEAR 75 W] A AT R bytes-like object .

filE): BRI bytearray A H JE EHIEAE— B SRR S, BIMERCA BT .
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bytes.rfind (sub[, start[, end] ] )

bytearray.rfind (sub[, start[, end] ])
R4 sub FEFF SN ABEAR B IOk (chr) K51, XAF sub R EHE s [start tend] K, Al
WY start 5 end XPIHREEAVIRFIRIE . WERARIEN IR 0] -1,

TR TS ] LARAT B bytes-like object Bt 0 3 255 i [l N A B AL
3.3 MU A Az 0 & 255 [ R BRI T8

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

KT reind (), BLETFI sub REFI 5| K VvalueError,
TR RN TIPS ] LARAT R bytes-like object 872 0 & 255 i [l N A B4
3.3 JRCE SR WHZ 0 2 255 JEH N BEUE T .

bytes.rpartition (sep)

bytearray.rpartition (sep)
e sep FeJa— UM ALE YR o075, & ml—A 3 o, K& a2 s, aiafras 5
bytearray Fll A%, PAKAMRATZIGHITRSY o WERAFFAFTARIRE], WHRIE W 3 Jedl PSP 23 11 bytes 5
bytearray X 42 DA K Jit 41 (1 Il AR o

BRI o BT ] LA ATE B bytes-like object ,

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

bytearray.startswith (preﬁx[, start[, end] ] )
TR B DA 2 1 prefix FELWR ] True, AR False. prefix ] DK H 2R
A A e . QR AT I stare, X5 M BTHE & 07 B I IR AY . QISRAT VR end , REAE TS @ (L
IR .
FH R A HISE ] AR AT B Dytes-like object .

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

i [] J5{ bytes B bytearray XS EIA, FHERH A A 7E LS AL delete H H BLI) bytes, HiAx bytes il
IR E WA TR, R K SN 256 1) bytes X4 .

PRATAMEEF by tes . maketrans () JrkRAd %,
M TANT R AT, 15 table Z4% A None:

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

3.6 M A BUAESCRPRY delete VE KAET SR

PAR bytes #ll bytearray Xt 5 i 77 YA B BRIAAT Jy 2 (BUE (I A AT ASCIL i — b ilA% X, (Hil M A& 249250
PSRN AR BB . TR A/ N A 1Y bytearray J5AH#S 1 JFHBIATERAE, T S AT
S

bytes.center (widih[, fillbyte |)

bytearray.center (width[, ﬁllbyte] )
R EE R RIA, FERER width B F5 N RE Y, (8821 fillbyte S5 23060 (BRINE A
ASCIL Z5#84F) » Xt Fbytes X5, W width /NF5F Len (s) MR [EIFEFHIEIA.

fE): B AR bytearray BUAS S 3k JRHBEATE— B R E DS, RIMEBCA MU .

bytes.ljust (width[,ﬁllbyte])

58 Chapter 4. Fi@AgE



The Python Library Reference, £[F] 3.9.1rc1

bytearray.ljust (width[, ﬁllbyte])
S SR R EIAS, FER L width ()75 HEEZex 5. BRI @0 fillbyre SHFTE A0 (BRINGE ASCIT
ZHERF) . X T hytes X4, R width /INTAET Len (s) NLREIFFHIRIEIA .

fHlE): B LI bytearray A JE EHIEAE—— B SR A RN, RIS AT .

bytes.lstrip( [charse )
bytearray.lstrip ( chars])
R FFIREIA, BBIEENET ST . chars ZECHTE € B BT EHE AN —HEH T8 —X A
A FRFRI I A 2 T ASCH 4. WIRABEECH None, W chars ZHCBRIAFE IR ASCH 25 14§ .
chars ZH0F AR E BAFIZ: ESBHRSEEN TG HE:

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

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

TR IR ) WY 5 ] ARAT B bytes-like object o EMMBR A RIERFATER, MALETHEEATHF
£, WS Wstr.removeprefix () k. Hlun:

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

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

filE): B ARY bytearray BUAS S BB E— B SR AR, RIE B MU L .

bytes.rjust (width[,ﬁllbyte])

bytearray.rjust (width[, ﬁllbyte])
REEXTREA, FER BN width ()75 HEEAX 5. TR E N fillbyre SHFEZS A0 (BRIAGEH] ASCIH
ZHEAE) . X T bytes W4, QR widh /INT4ET 1en (s) WERIEEFA EIA

fE): B AR bytearray BUAS Sf 3k JRHBEATE— B R E RIS, RIMEBCAMUE L .

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

bytearray.rsplit (sep=None, maxsplit=-1)
K¢ BERF IR N A R R AL 78, A sep A3 AT, QRS T maxsplit, W2 347
maxsplit JAGr, M R AB BIFR. Q2R sep RIGEBCH None, AL ADE ASCI 25 AFFH) 15 S # &
PAERADTRAE . BT W BFFIETRS, replit () BT HEREMT F R split ().

bytes.rstrip( [charse )
bytearray.rstrip ( chars])
REESFI A, BBRISEN KRBT . chars ZHCNTEE BRI EE AT ZHHTFH—X A
ARFRBILTIRIEH 2 T ASCIL 545, WIRE BN None, W chars ZHERINFE B ASCIL 25 FH £
chars ZHGT AR E AN EE MRS BBRSEER TG A6

>>> b spacious '.rstrip()

b!' spacious'

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

BR3P S AT DR AR B bytes-like object . BB AN IFHRFAFH, MAREIRA EEGTHF
FF, WS Wstr.removesufrfix () Jik. Hlun:
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>>> b'Monty Python'.rstrip(b' Python')

b'™M'

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

filE): 7 kY bytearray A f JF LR —— B SR —ASEN S, B A g

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

P B SR AR EZE B F 78, R sep R BRAT. WEREGH T maxsplic HAEGE, WikZ
AT maxsplit WHF5y (L, P ERKEZSA maxsplit+l NIEK) o WIER maxsplic KGN -1, W
ANBRFPFAREC AT B T RERIHFR 2 )

WIRBH T sep, WIESH WA ASHAGE -EMNZHR WS TFH Glinb'1,,2".
split (b', ") &[]l [b'1', b'', b’ Z'J)o sep ZHTREA— N2 FFH) (Fldn b 1<>2<>3" .

split (b'<>") $fi&k[H [b'1', b'2', Do 48 E M R A 2 257 9K J|] (b '] B
[bytearray(b" ,/\Wﬁlﬁi?%ﬂﬁﬁﬁﬁ%m%@ sep BT DAEAT B bytes-like object
Bilt:

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

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

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

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

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

WK sep RAGE DN None, WIS T —Fdfr 5k B ASCI 28 AFF 2P A AT, I
ZERIFA @”?ﬁﬂﬁ%ﬂﬁi%ﬁﬁ A UL, FEARGE D AT I OL X2 e 41 A5 ASCI =5
AP S AT IR KR ] [

i

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

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

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

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

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

R FE A EIA, M3 I KRR B FAY . chars ZHUCNTE 2 BRI 1 (45 A 1 3 HF 51
—— XA HAREI] T VAE R 2 T ASCI ?ﬁ“ WA NS B None, W chars ZHLERINFS [ ASCIT
ZSEF. chars SEOFIHS R BA NSRS TR SHIR SR 4o

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

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

BERGIRI AT 72 AT AR AL R byres-like object .

fiilE): BRI bytearray A JF JEHIERAE— BRSBTS, BIERA BT .
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PA'F bytes Al bytearray X 595 7% 22 fBUE B AT ASCIL iy — il a, 0247 Ji A2 28— i i«
THEEA NPT bytearray J7VAHD A JEHIPATEAE, T2 R4

bytes.capitalize ()

bytearray.capitalize ()
R EEFFA R EIA, H AR AR R ) — A~ ASCIL 4%, I HEAR— N W H A5 KRS T H:
RE/ING o A ASCIL - (ELRF RS IURE A AL

filE): B7 kR bytearray FRA f JF LR —— B SR A —ASEON S, B (g .

bytes.expandtabs (fabsize=8)

bytearray.expandtabs (tabsize=8)
R FFHN R EIAS, H A R ASCHL il #AF 2l — a2~ ASCIL 28B4, HARBG T 2141515 (0 &
AW TIRIFIERE . 1 tabsize M FATRA—NHRIRA (BRIME 8 B 35E 1 il 20765 0, 8, 16 ik
) o BIRIFIFA), MuISIALER PR N BRI E AT RN . AR ASCI il 4
(o'\t"), WFFLAELERPIRA MRS, HIYRIIET TR (FIRAE SRS
S ) AU EIF N ASCIATAF (' \n ") BUBIZAF (0" \r"), EXWE RIS a5 EhE.
FEAR] HAB T A MM B IE HIF R4 RIS, AIRZF W EAE T B & Q) SR

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

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

filE): B7 kR bytearray A f JF LR ——E SR A —ASEN S, B A g

bytes.isalnum ()
bytearray.isalnum/()

SR E A b A T AR R F B2 ASCIL F £F B ASCIL - #E il £% S 9F H ¥ 41 9k
22 M 3R Bl True , 15 W R 0] False . 5 #F 28 ASCH F £F st /2 5 3 &2 & 7 7 51
b'abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ ' Y F4&F. ASCIL + it i

B mt 2 I EHA S TERFS b 0123456789 HHIFAFo
i

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

bytes.isalpha ()

bytearray.isalpha ()
mR gy Aok A FE WA & F B 2% ASCH F fF I H P A OR JE & W R
True , 7 M & [ False ?%ASCH?ﬁEJEE?%ﬁ@@E?ﬁU
b'abcdefghijklmnopgrstuvwxyzABCDEFGHI JKLMNOPQRSTUVWXYZ ' H1[HF4

Fin:

S
&

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

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

bytes.isascii ()
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bytearray.isascii ()
ARSI 2 w7 9 P BTAT S 4R ASCIL SE 49 MLE L] True , IR False . ASCI 45
JL 2 0-0x7F.,

3.7 BB

bytes.isdigit ()

bytearray.isdigit ()
MRy 5 vh Ay 75 e ASCIHL A+ B 5D I L) JE2S Wik (] True , AR False . ASCII +
BRI B P E A S e S b1 0123456789 HHFAF.

Bi4n:

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

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

bytes.islower ()
bytearray.islower ()

R T 20 A/ NG ASCIL A7 B KE ) ASCHL FEAF R[] True , FHRF] False .
i

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

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

/NG ASCH F45 5t 2 FTME A STEFS] b abedefghi jklmnopgrstuvwxyz ' FHJFESF. KE ASCII
AR EA SR b ABCDEFGHI JKLMNOPQRSTUVWXYZ ' HHF4F.

bytes.isspace ()

bytearray.isspace ()
WER P9 vh ey 775 e ASCHL 28 A7 HUF SIS R ] True , RIRE] False . ASCIH %5 FH£F
MRTFIEAEETS o' \t\n\r\x0o\f" (&4, HlE, 17, |24, HHHil R, 40 D757,

bytes.istitle ()

bytearray.istitle ()
W7 AR ASCH AR /NG IR A HF ) AR 2 Wk B True , 0GR False . W& Hbytes.
title () THREAR “WREIR/NE” HHHE L.

4n:

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

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

bytes.isupper ()
bytearray.isupper ()
WRSFH) o 2D —AS KRG FE: ASCIUFEAFH B /NG ASCIUFAF IR E] True , HNiR[H False .

Fin:

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

>>> p'Hello world'.isupper ()
False
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/NE ASCH Z4 kB HE 574 b abedefghijklmnopgrstuvwxyz ' HFHFE&. K5 ASCII
=2 S =

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

bytes.lower ()
bytearray.lower ()

R R A EIA, HrE KRS ASCH FERF5A5 T /NS
i

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

/NG ASCIL Pl F i EA S 1E7 5] b 'abecdefghi jklmnopgrstuvwxyz ' FHIFRF. KE ASCII
FR R EA 5 7E)T 4 b ABCDEFGHI JKLMNOPQRSTUVWXYZ ' HHF4F.

filE): BRI bytearray A JE EHIERAE B SR AR, RIS U .

bytes.splitlines (keepends=False)

bytearray.splitlines (keepends=False)
1R 0] R R A AT R SN R, FE ASCI AT AR B EAFR 4 o BE T YA Funiversal newlines
TR AT BIRINR DA EBATRE, BRI T keepends H I EAH.

Bian:
>>> 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 A EIA, HEr /NG ASCH 55 XTI IR SR, RZ IR
i

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

/NG ASCH FE&F il T EH A 574 b abedefghijklmnopgrstuvwxyz ' FHFER. KE ASCII

R EAL S )% 4 b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' I F4F.
KNETFstr.swapcase (), L #HHRAT bin. swapcase () . swapcase () == bin ME2Wr.

K/NEFeAAE ASCITHZRFRIY, RIFEHXTAEE Unicode f AR U H-A B2 INAL

flE): B EEIY bytearray fRA H JE FHIEAE—— B SR A RS, RIS AT .

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

i

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

/N ASCH Z4F B EHE 574 b abedefghijklmnopgrstuvwxyz ' HFHFE&F. K5 ASCII
PR A 5775 b ABCDEFGHIJKLMNOPQRSTUVWXYZ ' H Y F4F. A H A =3 EH A
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 H JE EHIEAE BRSBTS, RIS U .

bytes.upper ()
bytearray.upper ()

R EFEPAEIA, HErG /NG ASCH 573545 T I I K S
Fin:

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

/NG ASCH FE&F il HE 574 b abecdefghijklmnopgrstuvwxyz ' FHFER. KE ASCII

FE R EA S FE)F 5 b ABCDEFGHIJKLMNOPQRSTUVWXYZ ' FF4F .

filE): BRI bytearray A Hf JE EHILERAE— B SR AE— ARG, RIS U .

bytes.z£ill (width)

bytearray.z£ill (width)
RWE PR REIA, e80T b 0 B P HIK R width, (EGUERIZ (o' +'/b' =) AL
RAEIENATS Z BIHAMAREZ #. X Thytes W5, R width /NF5%T len (seq) NWEREFF5.

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

filE): 7 kY bytearray A f JF LR —— B SR —ASEN S, B A g

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

FATHXGE (oytes/bytearray) HA—MRIRR NERIE: B © BUD 25885, XMEHR TR 44
AR B FAF. WT format % values (Bt format Jg—AFHTHRR), TE format H1 % Fegihric
PR TA B E A values 25 H o HACREMTAE CIEF A sprintf (),

NS format FER—AEPSEL, W values W] DR —ANFETCAHR S D BNNIE, values Wi BS 52 & —AM0 7 30
BGRB8 E AT BB R o4, sl 2 — B e s X 4 (Blanoca) .

HHARCATE SN BE S PRI A AT, H AR 4 AR ML A4 I -
Lovsr 47, T ARC s iR .
2. Wi (nTik), domBEES 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

VHAWSHO AT I (SCHAMBEI) i, P G A ol o2 000 & 0[5 5 A T, o B
'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
| ERERCRE T BB (AR E T30 .
0" | BN B A EIR TR AT
- BB AR T (WERIERZA 0 B, WA REH ).
v CERR) AR AR R IE L (SRS ARTAS ) IR B A
AT O B ) RS TRREAPREITL (S AR ) .
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AT DAL th K BERS A (n, 130 L), (HABEZZN, TRt Python SKUEIEA B - DA 1d 4T 5.
S PF

% % | 8X
FF 73
'd’ HR5 TR
i’ HRFS T o HEEEL
‘o’ AR/ \IEHIEL D
'u’ R - ST A ©)
'x! AR TR UNS). 2)
‘X' BRI (KS). )
‘e Eadatus (UhNg). (3)
'E' e (K5). 3)
£ IR TR . 3)
'F! kA 3)
'g’ TG GRSV NT -4 s/ TR EE W /NG 580k =, 5 e -k il X “4)
'G' TG ERIEEU N T -4 s/ N TR FEE W R S 488066 =, & e F -kl as =X “4)
'c! AT (BRI ER) .
'b' AT (EfTE0G ZZoh KPP e 2 B _ bytes__ () XA )., 5
's' 's' g b A%, HN S ERT Python2/3 [F AR T . (6)
Ta’ FAER (i repr (obj) .encode ('ascii', 'backslashreplace) #4ffF{i] Python | (5)
EIR
'r' vt tat AN, HN S ERST Python2/3 [F AR AT . (7
‘5! ANEISE, TESERTPHEE—A 'S AT

() 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,

fiE): ey VAR bytearray BUAS SF 3 JRHEERAE— BRI E DB, RIMEBCA MU .

B4
PEP 461 - >y bytes Fl bytearray i /1% #% 4k
3.5 OB A
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4.8.5 AEHNE
memoryview YRSV Python AL F— xR A AR, HBHZXR SRR e KU Jo iz #4745 UL .

class memoryview (obj)
BIE—A5IH obj Wimemoryview, obj WS FRGetp KM SCRFG I PML B N EXF R UG by tes
Mbytearray.

memoryview BAG L EMME, BVl EIEXTS obj Frab B A AR IC. X T 2 /i B2 B4
Mbytes Mbytearray Kifl, —PrtRile 71, HeHMrRAGIMNarray. array W REAE
KITTE.

len(view) Htolist K JEME, WHE view.ndim = 0, WMEKEFH 1. WHE view.ndim =
1, WHEKESET view U EEE. M TEEPLERE, HKEST IR view FiRESRWK .
itemsize JEMERA] MRS H AN TR T T4

memoryview XFHEMYI R MEGVIRHEITER . 4 4R — T IA:

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

98

>>> v[-1]

103

>>> v[1l:4]

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

b'bce'

W format Jg—A 3 H T struct BOAYEEMULIIRT, D0 SO B Rl o B 80 i o4l
PATRT], FHREIEA EFRIR A TR — eI AT AGE ] — AR Ry — A BB il e
MAFTERT] . ZUENTFILEI T AGE ] f A 47 ndim AR TCRAATRE], ndim BIILHERE . EHEN
PRI AT PAGE ) 25 e A TR

X B — AN AR T AR S

>>> import array

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

>>> m[0]

-11111111

>>> m[-1]

44444444

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

[-11111111, -33333333]

WERTZXRRE TG, WAL SR —AET R IR SO R/ NI e

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

>>> v.readonly

False

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

>>> data

bytearray (b'zbcefg')

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

>>> data

bytearray (b'z123fg"')

(QE9)
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>>> v[2:3] = b'spamn'

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

ValueError: memoryview assignment:

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

>>> data

bytearray (b'zlspam')

lvalue and rvalue have different structures

MU AR, Y B0 iRy (L) SRAUAA A — 2 AL I IR S TS A B o WA i SO

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 A e NTE LRI BAE T AR Ao a5

B, b B (RN AL A2 TR A Y o

3.4 e NEMEMAES s Ncollections. abe. Sequence

3.5 R SE: NAFLIE BUAE AT O B RO A T R 5
memoryview BN —HJk:
__eq__ (exporter)

memoryview 5 PEP 3118 i) 5 i g iX 5 QAR ARAA ), I HANR A ] st ruct AR LR
PER A A ARG I A S AR TR, W E AT S5 6 -

XfFtolist () MEIPLFFR st ruct AR FAFH T, WR v.tolist () == w.tolist ()
W Al w A A

>>> import array

>>> a = array.array('Il', [1, 2, 3, 4, 5])

>>> b = array.array('d', [1.0, 2.0, 3.0, 4.0, 5.0])

>>> ¢ = array.array('b', [5, 3, 1])

>>> x = memoryview(a)

>>> y = memoryview (b)

>>> x == a == y ==

True

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

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

>>> z == C

True

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

True

R PRI TR A s e ruct BRI S,
PR e X AR

PTRFR R AS R SR AMEE (R A% 5

>>> point = BEPoint (100, 200)

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

(Rt
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#EHE—1)
>>> a = memoryview (point)
>>> b = memoryview (point)
>>> a == point
False
>>> g == b
False

R, SEABEL R, T NFREXSRKR, v is will FRERE v == w.
3.3 WUHAE: Z RIS LB U AR N A 2 2200 2% H AOAS 2 5 iB R A 25H

tobytes (order=None)
B ok K B ARk el XA 2 THENAFILIE B by tes Hitds .

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

b'abc'

>>> bytes (m)

b'abc'

T ARESAL, GiRE TR rmsIER, P BrA s oy 71 . tobytes () 3FF
PraR TR, AMFG st ruct BEHUETARIRLE L AFEIEN .

3.8 BUBTIA: order RJLASY (°C°F, A%} 2 order J3°C’ 8UF I, JFUGECAL I s & e e = C 5
Fortran I}y . X FIELLHLE, "A* 2R oIy B ATFARAS B RIAS . 550, P77 Fortran iy &
bR . W ARELEALE, BRSLEN C B, order=None 55 order="C’ ;21 -

hex ( [sep[, bytes _per_sep] ])
Rl —ANFRFERATS, H 2 BIRAAS /S 3RO 3R o X L BN

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

3.5 BOBTIA.

3.8 i 5 Sbytes.hex () M, memoryview.hex () PIAESZ I T 5L sep Fl bytes_per_sep %
BUOOATE 75 2R il ) 2 2 )3 A o0 B AT

tolist ()
PG XN B EEE PA— A Ie R PR BB AR [l
>>> 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 S tolist () BESIRfst ruct BHUER P ITA A A ARG A R 2 HEon B K

toreadonly ()
1% [ memoryview X5 (1) HEEHUAS . R A memoryview X5 R S AE .

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

(N IUERER)
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[89, 98, 99]
>>> mm[0] = 42
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: cannot modify read-only memory
>>> m[0] = 43
>>> mm.tolist ()

(43, 98, 99]

3.8 BUBTIA.

release ()

RIS H NAF R DA G A TF IR IZ G0 T X . VR 2 X RAE A3 IR BT BRI R 2 SRR SR a7 (il
bytearray FFEBEE L R/N) 5 FI, I release() T DATT (IR LK ik SRR (FHRE
LA Z2 A BER) «

TR EE M G, AR E it — LB ER 5 K valueError (release () AR YR, BH]
PAREZ I H):

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

S with 54, AT RAELE EF SCE PGB A ROR:

>>> 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 ORI

cast ( format[, shape ] )

RN AL AL R BT AS EEAR . shape BRIACH [byte_length//new_itemsize], JXEIR
BRI R —E . RIS — D NEIE, (B KA ALY R . SR A
1D -> C-contiguous Fl C-contiguous -> 1D,

HAptE AR T st ruct IR B—Jo R A Horp—Fg U0 7354850 (B, b 5e).
SERIF AT LSRR BEAR ] .

- 1D/long #£4:>}y 1D/unsigned bytes:

>>> import array

>>> a = array.array('1l', [1,2,3])
>>> x = memoryview(a)

>>> x.format

B

>>> x.itemsize

8

>>> len (X)

CFItakss)
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(R —H)

>>> x.nbytes
24

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

>>> y.itemsize
1

>>> len(y)

24

>>> y.nbytes
24

I 1D/unsigned bytes 4t >4 1D/char:

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

- 1D/bytes 554"k 3D/ints F4£40: >} 1D/signed char:

>>> import struct

>>> buf = struct.pack("i"*12, *1list (range(12)))
>>> x = memoryview (buf)

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

>>> y.tolist ()

(reo, 1, 21, I3, 4, 511, [[l6, 7, 81, [9, 10, 11]1]]
>>> y.format

lil

>>> y.itemsize

>>> len(y)

>>> y.nbytes
48

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

>>> z.itemsize
1

>>> len(z)

48

>>> z.nbytes
48

}f 1D/unsigned long %%#% 4 2D/unsigned long:

>>> buf = struct.pack ("L"*6, *list (range(6)))
>>> x = memoryview (buf)
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>>> y = x.cast('L', shape=[2,3])
>>> len(y)

2

>>> y.nbytes

48

>>> y.tolist ()

(o, 1, 21, (3, 4, 5]]

3.3 KB A.
3.5 WU S R IR , AR .
SEAFAE— LT I U

obj
WAL B T2 X5

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

>>> m.obj is b

True

3.3 BUBTIMA.

nbytes o
nbytes == product (shape) * itemsize == len(m.tobytes()). X%
AREPRE A RS TR BA—ESET len (m):

>>> import array

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

5

>>> m.nbytes

20

>>> y = m[::2]

>>> len(y)

3

>>> y.nbytes

12

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

L YR

>>> import struct

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

>>> x = memoryview (buf)

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

>>> y.tolist ()

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

3

>>> y.nbytes

96

3.3 BUFTIA.
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readonly
— RN AR KT R
format

—AFAE, AEE RN ITRIE (Rl st ruce B . NAFRLIET A A LTS
XA A Q1E, (B3R (Bl tolist () SUBRT EAE R BT RAR 3.

3.3 A A% B BIES R I struct BERIEORAEEE . XFEWE memoryview (b'abe') [0]
== b'abc' [0] == 97,

itemsize
memoryview H1EANTTE PAFETT R R)N:

>>> import array, struct

>>> m = memoryview (array.array ('H', [32000, 32001, 3200271))
>>> m.itemsize

2

>>> m[0]

32000

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

True

ndim
— AL, RN EN 2 G B 2 DY .

shape
—AEEHOTH, B ndim PR BEAES B NAERT RN N 4B AR .
3.3 MCEA#: 24 ndim = 0 BH{E b 25 el Ak None.
strides
—ANEEOTH, Wit ndim KL AT RN RN, DUETT RS PR BN T
3.3 iR A 24 ndim = 0 BMECH S TCAH M AT None.

suboffsets

Bt PIL AR RN . ZEDUE NS HFE .

c_contiguous

— AT N IEE AN C-contiguous fAT /R{H »
3.3 U

f_contiguous
—AFBH NFFSE AN Fortran contiguous W1 /K1E .

3.3 BUHTIA.

contiguous
— RN A contiguous (AT /R {H -
3.3 BUBTIA.
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49 FEE5FA --- set, frozenset

set X 52 th B A ME— P hashable %5 Fir LI TO 7 22 W4 o 5 WL R B3 U R . 781 Hh R
SIABECEE T EAIOTE, BlnscE. L, ZEGRELESGS. (X THMER/NRIESEdict,
list Htuple ZNES, WWkcollections fHilt,)

HHEAMZ WL —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

HEIAWAMHEEGIE, set fifrozenset, set KRR AARH --- N FTPAMEH add () F1 remove ()
RFER VAR . TR AR KA, B A WG AE, BA R EF i py s s M AE A ICER . frozenset
RABUERA AR I H o Mhashable - H PN ZAER OGN BEFFERAS s TR e mT AR F VR il i) d sl o A2 A g T
-

BT DAV set M1ERR, JEZSHY set (52 frozenset) 38 1] DA I K LAIZ 5 4r BRI U R AN RS TGS Z
PRANE, Bl {'Jack', 'sjoerd'}.

P i i A B A AH R B 7R =

class set ([iterable])

class frozenset ( [iterable] )

IR Bl —AN T set BY frozenset X142, HIITZE K QT iterable, AW ITEE VT Nhashable, EFRmHES
MR MES, ITANZEGUIN frozenset X4, WIRKSEE iterable, WIKF IR [B]—ASH )25
Eh.
ESERINEA Ly w el
o RIS S N PAE S e R 7= { ' jack', 'sjoerd'}
o [ifgEAMESR: {c for ¢ in 'abracadabra' if c not in 'abc'}
o (i fHRAIMTESS: set (), set (' foobar'),set(['a', 'b', 'foo'l)
set flfrozenset MSLHIHRALDAT #fE:
len (s)
RIS s T EEE (BRI s EED .
X in s
R x 25k s R .
X not in s
Fril x 2R s HR R .
isdisjoint (other)

WMRESTEA G other A MICEMIR True., 4 HACY N EAILENTEAN, WEH
N e S

issubset (other)
set <= other
o2 15 46 5 TR RS TC R HNTE other 2 1,

set < other
KA BN other IE T4, B set <= other and set != other,

issuperset (other)
set >= other

KRS other HHAR N ICHEEL G Z

set > other
K EEE BT N other W EHLSE, Hl set >= other and set != other.,

union ( *others)
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set | other | ...

REl—ASE S, HhaEk B IE4EA DA others 158 G AHIIICE.
intersection (*others)
set & other & ...

R ARG, AP RS G LA others 15 BT A & HIHARIICE .

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

R ARG, HAP A R TTE others 15 I A & HATFAER LR

symmetric_difference (other)
set ~ other

BEl A S, HARTREUR T LGSR T other T8E RS , (FANRENR & T W% .

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
LU set (Tabe') & 'cbs', MAEEREEPETE 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 AT K A H T K. Bl 41 set ("abe') ==
frozenset('abc')ﬂg[]True, set ('abc') in set([frozenset('abc')])tﬂfﬂig

THESMHERIFAREME) heaHir /8. B, (EEWAIES AR LG A E B A X
T, HILPAT ArA iRk [e] False: a<b, a==b, or a>b,

HTEAIGE L THHET (THXR), HHEEGWRINGIEIist. sort () FEREHIFIEE Lo
EERICE, ST, WA Hhashable,

R Tset LWl Hrrozenset [ — 3k il i 12 B/ I& B 5 58 — A B AE BOHH H 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 ITLE .

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

RS, HORE TR others ILIFAEICE .

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

WS, BERE A AELET others FYILE.

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 () flldiscard () Jy¥EW] elem 5 A] e —1> set. N FEkf—
ANEM frozenset TR, SR elem I[GHAIE— MZRBINTS

4.10 BREFSEY --- dict

mapping 3G 2 fhashable (EBGTEUEEXT S . BUGHE T AT 28X0 % . HEIICH —FidnEpug Ry s, (R T
HARI NS TS F 11st, set Htuple ZBNEL, PAfrcollections fEdk.)

FUIEE JUF W DUREME . dEhashable f(E, EPEEFIER. FHBOAB W ARBEE (IR ETHIN
FEXTGARHIEAT RS ) AT F RS . B0 2820 AR o o A 5 LA A — B = SR (A 45 (sl
1A 1. 0) WA AR IR R G F—F Ak H . (HEWHER, B TR0 T s Bl i U2 s,
PRI A B AN R Y )

FITT DUE AR AR S A R e BRI RA S TS 2 R E, Bl {'jack': 4098,
"sjoerd': 4127} B{ {4098: 'jack', 4127: 'sjoerd'}, WAL dict MR .
class dict (**kwarg)

class dict (mapping, **kwarg)

class dict (iterable, **kwarg)

AR ] —ASH A, BT AT A BB R] RE D A i R T SRR AR AR L
Tl Z A7 2R A

o [FHAEHESHNLAES R 2 EXM s {'jack': 4098, 'sjoerd': 4127} or {4098:
'Jack', 4127: 'sjoerd'}

o iR {}, {x: x ** 2 for x in range(10)}

o [ BB MES: dict (), dict ([ ("foo', 100), ('bar', 200)]), dict (foo=100,
bar=200)

R A B ESE, RS, WRAH—MIESEOF BB TR 4, falE—
A HA G S R B ) 8 . BIGE, B SR AU — A iterable 35 . R PTEAXT S
P BE— T AR B 5 — AW 5 AN JC R B AT a5 o B — T ) 20— X SR WA 8 - S ) —
g%,ﬂ%;{gﬁ%%ﬁiﬁﬁﬁﬁ%ﬁo AR B R DAL, R B n - MER B HAE
L FRE

IR TR T SR, W TS ROHES PO A SR T AL B S HAE A 7. AR A R
CAFTE, KA X SEIEREIORA CES BN ES

VERTERN, PATF/RFLRERFHRIYET {"one”: 1, "two": 2, "three": 3}:
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>>> a = dict (one=1, two=2, three=3)

>>> b = {'one': 1, 'two': 2, 'three': 3}

>>> ¢ = dict(zip(['one', 'two', 'three'l, [1, 2, 31))
>>> d = dict([('two', 2), ('one', 1), ('three', 3)1])
>>> e = dict ({'three': 3, 'one': 1, 'two': 2})

>>> f = dict({'one': 1, 'three': 3}, two=2)

>>> g == b == ¢c == d == e == f

True

R 55—/ O FARREHR B BT S 72 FL B PR 2010 Python FRIVFAEARE. FUM 7 s I AT {8 F 47
ﬁﬁfi‘ﬁlﬂ’ﬂ i
X B SRR (R B SO SR A Y 24 S ) -
list (d)
R [E] B d A R 81 3R
len(d)
R [E] B d TR
d[key]
IR[E] d DA key BRI, QIERBLGS PORTELE key W25 K KeyError,

TR A TREX T HYE __missing () HH key REAE, W dlkey] EAEREMZ 2+
Fﬁfrﬁ%i%keyfﬁiﬂ’%l dlkey] PR EE] % __missing__ (key) WHFTR B | & FATAM
XA RE . WA A E O E S AR __missing_ (). WIRKEN __missing_ (),

JA%‘IZiKeyError __missing_ () WR—AIIIE EARER D EAIAE R

>>> class Counter (dict):
def _ _missing__ (self, key):

.. return 0
>>> ¢ = Counter ()
>>> c['red']

0
>>> c['red'] += 1

>>> c['red']
1

FHPHFEAR T collections. Counter SLIIERACHE . BEGH —MAFM __missing_
FvhHcollections. defaultdict F{#i .
d[key] = value
K dikey] K value.
del d[key]
I dlikey] M d HFER. WERBRSHARTFEAE key W& K KeyError,

key in d
N5 d PFAEEE key MR [B] True, FNR[E False,

key not in d
ZMT not key in d.

iter (d)
IR A B B TR IR . X2 diter (d.keys () BPEFER L.

clear ()

Bl S A iR

copy ()
1R[] J e B R DL
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classmethod fromkeys (iterable[, value])
ik B iterable AN E—ASHT 78, FHRHB(EIN value.,

fromkeys () se—IRIEFHFHAET . value BRIAK None. FrAE#F R 51— Bl i 5L 61,
PGl value R —A AT ZE X R B 025 3 0 H @ 1A 2 U o BEARBORN A EL, T el 57 ot
T

get (key[, default])
MR key AEAE T R[] key HMH, 3R] default, Q02K default 45 HMBRIN K None,
MmN ey| kK KeyError,

items ()
IR I (5, (E) XD AR — R . S IALIE T % S AS,
keys ()

IR Ay IR U — TR . S DAL 2T 7S A .

Pop (key[, default] )
R key FAAE T b LR RS BRI IR 0 A, A5 WIR[F] default. TR default R 45 H. key AT
T, W5 kKeyError,

popitem ()
MNF IR ERIF IR —A (58, (&) Xf. BEXTSH LIFO (JiE5ed) rRUT R El
popitem () i TXFMMTIHFEMREN, ZERAEEPEFEHMEM . WRFHNZE, I
Fpopitem() 5| kKeyError,
3.7 fEE A AL PR R LIFO Y. TEZ BIRIAS Y, popitem () &R [Bl—ME M HEME
PO

reversed (d)

R A A R L R R R . X2 reversed (d.keys () BYPEER .
3.8 HUHTIA.

setdefault (key[, default])
SR IATERE key , SB[ E RN WMEARAFTE, AN default 15 key | FAZ 15 default . default
2RIAH None.

update ([other])
(IR B other HBEMENS SR 7L, B AR . 1R[E None.
update () $EZ 7 — PP MG, BEE—DEE AR (VAR 59 o 4 s8R A T 3% A0k
RAFIR) RN G WERG T KRBTSR W & DU TR E i AR SR L d
update (red=1, blue=2),

values ()

A [l TSR A B — TR . S AL 3 % A

A~ dict.values () MEZ BIEAHEME LR RS 2IR ] False, XTE dict.values () 5H
H B F A i [R] BE 1

>> d = {'a': 1}
>>> d.values () == d.values|()
False

d | other
B d 1 other T BEFIMER AN @ — DO FH, PIE LAER 278, 24 d 1 other 45 FH W] E AT,
other WEILYG

3.9 BUFTIA.
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d |= other
i other EEFE T HFM d , other 7] DA Emapping B iterable IHEEEXT . 24 d FI other 5 FH ] 4T,
other WEA G .

3.9 BUHTA.
WA F UL e Y HACY BT RAMER (2, @) M ASE (REENF) . HFHE (<, <=,

>=,">") 5| K TypeError,

FULOREEARTA o 3RO B SR A ST MR PRSI0 S B A B R

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

>>> list (d)

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

>>> list (d.values|())

(1, 2, 3, 4]

>>> d["one"] = 42

>>> d

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

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

3.7 IR S FIUGUT TR AN . AT 3.6 RIF IR CPython SHIANYS.
I SR 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 i A IR VT
hsH:
types.MappingProxyType A FIRAIE—~dict B HEME.

4101 FRMERR

Hdict.keys(),dict.values () fldict.items () FriREIFINT4IE A % EF SR FHREAER
—AEESIE, X EWE IR, MRS R

B P AT DA IR A AT A 5 R R 5, o SCHp I B A T -

len(dictview)

AR o] LY 2% H AR

iter (dictview)

WA EE (DA (%8, ) honERMITAHRR) MRS
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SEFME A He 3l A BT P B TR X ARV 210 () KRB (L, #) X:pairs = zip(d.
values (), d.keys()). B —EEMHENFEH T E pairs = [(v, k) for (k, v) in d.

items () ].

E?ﬁ@ﬁﬂﬂzﬂﬂﬂ%% A ) 2% F 0 ) L PR HEA T IR AT BB S | & Runt imeError B LIRS A UTA %%

3. 7)#52%“ TN SRR IEAIT o

X in dictview

AR x SRR AP B L (T (TR — RIS 0L R x B —A> (3%, &) Jodl) MR True.

reversed (dictview)

AR [ — AP AR I L L (TR R AR . LIRS S AR B WP A TR
3.8 il B A AN B T

BUERM TS, FOVHAEAER BAIGA. R EASE rIaar, B (#, E) Me@AEZH
A, AR HMEBLRLTES. (ERENABICYRPTHEA, FHAHBEE A HEZR.)
XFRUTHEEHINE, IiliREI collections. abe. Set g A ATREAFHR R A A (BN ==, < X
/\)o

— M AR s

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

>>> # iteration

>>n =0
>>> for val in values:
n += val

>>> print (n)
504

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

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

>>> list (values)

[2, 1, 1, 500]

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

>>> del dishes|['sausage']

>>> list (keys)

['bacon', 'spam']

>>> # set operations

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

>>> keys ©~ {'sausage', 'juice'}
{'juice', 'sausage', 'bacon', 'spam'}
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4.11 ETFXEEEXRE

Python ff) with iB4A)SZRpE LT R SCE BN E LR T B SGX— M. BEXRpg s 17X L]
g‘}‘i, SO P B & R E SGEATIE BT SC, IEIE AR A TR AR B R S, HEE AT R EE R
iz R

contextmanager.__enter__ ()
HEAGBATES B SCH R ] G B BB 120a 4TI R SO HARRT S . R R B 2 95 31 0T
Ub BRSPS with BRI as AR IIFR AT .

— AN IR A B R SCE PR AR 19 01 T2 file object. SCFXT GRS __enter__ () IRFIHH &, PATY
Yropen () B MAE with B4R LR SckBR.

— AR ] BT ) B SUE BRI B Fid decimal . Jocalcontext () FrREIMINT S, SR PR
SPGB decimal | R SCRCAJE R decimal R SCH—ANRIAR IR BRI AR . 3X F VX with 5]
AR 24 1T decimal R SCHF TR R, AN with iBAAANRARHD

contextmanager.__exit__ (exc_type, exc_val, exc_tb)
IR BT bR SO R ] AN AR R R HH BT 2B AT ART S 3 2 A5 B 24 B B il . W RAESAT with
WARE ARSI R T RE, WSHSEERENEL., EHAKPIWER . FEHAEL T =425
¥J°h None.,

H B T5 R 1R 8] — A EERF B with THABR R 7 I RS AT S with TR 2 S iiEA . 75 005
FARHE I IR R AT IR dk St . ARSI IR AT IR K A 1 S B S BUC with SR A A b &
A AT AR S5

2 AT S 20 N B A B R 5 | e S, O VR B 24 ] — MR (B AR A 5 VA B i 5
JEFH B BT | i o . XAV B SCE B DT (G I exit () TiARMIkE R
&

Python 7 SC T —28 BN U B ER R SRR 5 I ARAR [ . SO BT R AP S P, DA R 07 (M4 A
BN BERISEAR BRSBTS B R SCE BRI DASS , AREBA LA . S context 1ib i
ESiceer i PNIbEN B

Python [fjgenerator flcontextlib.contextmanager Mg it T S P X e iy (5 7 =X, 5
ffi Hcontextlib.contextmanager % ifige R M — DA MAF R, ERFRE— DL T LEM
_enter_ () and __exit_ () JF¥EM_ETN SCE LS, NP2 H R 48 28 0 1Y A AR R BT 7 A nY 3k
e

IR, Python/C APT H Python X4 (R 2 BU 454 v - I EF R 8 0 L T IRE o R E SGX S g
SRR ANRF EATIVE N8 1 Python R 1 1A kg2 i, S E BT R S asAE L, AN e iy
HIFFEY T AZIEASTT

4.12 Generic Alias Type

GenericAlias objects are created by subscripting a class (usually a container), such as 1ist [int]. They are
intended primarily for rype annotations.

Usually, the subscription of container objects calls the method __getitem__ () of the object. However, the sub-
scription of some containers’ classes may call the classmethod __class_getitem__ () of the class instead. The
classmethod ___class_getitem__ () should return a GenericAlias object.

i [E: If the _ getitem__ () of the class’ metaclass is present, it will take precedence over the
_ class_getitem__ () defined in the class (see PEP 560 for more details).
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The GenericAlias object acts as a proxy for generic types, implementing parameterized generics - a specific instance
of a generic which provides the types for container elements.

The user-exposed type for the GenericAlias object can be accessed from t ypes.GenericAlias and used for
isinstance () checks. It can also be used to create GenericAlias objects directly.

T[X, Y, ...]
Creates a GenericAlias representing a type T containing elements of types X, Y, and more depending on the
T used. For example, a function expecting a 11 st containing £ 1oat elements:

def average(values: list[float]) —-> float:
return sum(values) / len(values)

Another example for mapping objects, using a dict, which is a generic type expecting two type parameters rep-
resenting the key type and the value type. In this example, the function expects a dict with keys of type st r and
values of type int:

def send_post_request (url: str, body: dict[str, int]) -> None:

The builtin functions i sinstance () and issubclass () do not accept GenericAlias types for their second
argument:

>>> 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

The Python runtime does not enforce rype annotations. This extends to generic types and their type parameters. When
creating an object from a GenericAlias, container elements are not checked against their type. For example, the
following code is discouraged, but will run without errors:

>>> t = list[str]
>>> t([1, 2, 3])
(1, 2, 3]

Furthermore, parameterized generics erase type parameters during object creation:

>>> t = list[str]
>>> type (t)
<class 'types.GenericAlias'>

>>> 1 = t ()
>>> type (1)
<class 'list'>

Calling repr () or str () on a generic shows the parameterized type:

>>> repr (list[int])
'list[int]"

>>> str(list[int])
'list[int]"’

The __getitem__ () method of generics will raise an exception to disallow mistakes like dict [str] [str]:

>>> dict[str] [str]
Traceback (most recent call last):

(Rt
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FEH LR

File "<stdin>", line 1, in <module>
TypeError: There are no type variables left in dict([str]

However, such expressions are valid when type variables are used. The index must have as many elements as there are
type variable items in the GenericAlias object’s __args_

>>> from typing import TypeVar
>>> Y = TypeVar('y'")

>>> dict[str, Y][int]
dict[str, int]

4.12.1 Standard Generic Collections

These standard library collections support parameterized generics.
e tuple
e list
e dict
* set

e frozenset

* type

* collections.
* collections.
e collections.
e collections.
* collections.
e collections.
e collections.
e collections.
* collections.
* collections.
e collections.
* collections.
e collections.
e collections.
e collections.
* collections.
e collections.
e collections.

e collections.

deque

defaultdict
OrderedDict
Counter

ChainMap
abc.Awaitable
abc.Coroutine
abc.AsyncIterable
abc.Asynclterator
abc.AsyncGenerator
abc.Iterable
abc.Iterator
abc.Generator
abc.Reversible
abc.Container
abc.Collection
abc.Callable

abc. Set

abc.MutableSet

4.12. Generic Alias Type
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e collections.
e collections.
* collections.
* collections.
e collections.
e collections.
* collections.
e collections.

e collections.

abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.

abc.

Mapping
MutableMapping
Sequence
MutableSequence
ByteString
MappingView
KeysView
ItemsView

ValuesView

* contextlib.AbstractContextManager

e contextlib.AbstractAsyncContextManager

e re.Pattern

e re.Match

4.12.2 Special Attributes of Generic Alias

All parameterized generics implement special read-only attributes.

genericalias.__origin

This attribute points at the non-parameterized generic class:

>>> list[int].__origin___
<class 'list'>

genericalias.__args_
This attribute isa t up 1 e (possibly of length 1) of generic types passed to the original __class_getitem__ ()

of the generic container:

>>> dict[str,
(<class 'str'>,

list[int]].__args__

list[int])

genericalias.__parameters__
This attribute is a lazily computed tuple (possibly empty) of unique type variables found in __args__ :

(~T,)

>>> from typing import TypeVar

>>> T = TypeVar ('T")
>>> 1ist[T].__parameters___

b4

* PEP 585 -- "Type Hinting Generics In Standard Collections”

e _ class_getitem__ () -- Used to implement parameterized generics.

e 27 (Generic) -- Generics in the t yping module.

3.9 BUFTIA.
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4.13 HitNEXRE

AR SR SE AP AT G o K BERT RIS R — PR EAEE

4.13.1 iR

BREBE— R B 2 IR VT ) m.name, X HL m Jy— LN name V517 E SCHE m (A5 R — A4
Fro BEIBRJBIERT AR . (WTER import AN MR XIS M —FP#fE; import foo A
RIFAE—4N foo REHRTS , T2 BERAFAE—DXIT 44 foo RIBHE GRAME) 2 3Ls)

FEABESAA— METRIRIE ot SRR BIOF SR T I RO T I SR B
&, RFHEHN _dice R RATNE m. _dict__['a'] = 1, X&fm.a Ol 1, A
fBH m.__dict__ = {}). REWEEZBY __dict__.

B TR PR &5 X b <module 'sys' (built-in)>. fEEMN A0k, M5

<module 'os' from '/usr/local/lib/pythonX.Y/os.pyc'>,

4.13.2 25354l

T T X e 2 7] objects 1 class,

4.13.3 R

PR G 2l 1 pR e SCBTEERY . X R BT S B ME— B E 2R B func (argument-list).,
SEPR_FAFAEPI RN A A BR B 520 N BRECRI R P @ LR Wi CHERIBERBE (JH A R E) . (BB
FAAE, FEXSREBAFE .

W45 B % 7 function

4134 B

Tk B R R R R R AL . AAEAIE: WEYE (BIINF)%A append () k) FIZRLHEIH
Ve WE IR R BT ROEE .

QAR AR S — N SEF R A s (RIE SR 2 25 B R %) , IRSAF B —DRpIRRT 4 grE 7 ik (5
PR =87 k) W5 U, BaX self ZEURMBISEINER. 950 I kKA WA Rk H e
m.__self  #AEIZIEMNS, Mn.__func_ BEIZTENEE. HH m(arg-1, arg-2, ...,
arg-n) BEEM TR m.__func__ (m.__self_ , arg-1, arg-2, ..., arg-n).

FERBOT R ML, FBE T EN GBS RBUE R R M. B, T IORE IS b AR T 2 M e KL
X4 (meth._ func_), WICAARVFBREEI E T RN B e, S B8 T IRy @ 1 & 80|
KAttributeError, MEBLEITIRBIE, WRLATE T Z KRB0 Gt B AU AT B

>>> 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>

(Rt
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(R —H)

AttributeError: 'method' object has no attribute 'whoami'
>>> c.method. func_ .whoami = 'my name is method'

>>> c.method.whoami

'my name is method'

H L5 E 1S 5 types.

4.13.5 KBHR

RIBXRPCEA LB RFIR D" AT AT Python fUAS, BIAN— e EUA . ENIARTHREHR,
HENIAE X H AR IAT IR . AU X Rl W B compile () BRI, FRIE L KB R 1
__code__ JRTEMHIREL. 7S code fiid.

DAL IR (TR AR bfhexec () Beval () W EREORIFTH KA.
415 LS types.

4.13.6 LEIWR
KRR FIRASFIXS G RAL, W RB S N E R vpe () RIRE. BB RRIRIIRIE. FRuE L
Pt ypes @& LT FTATREN BRI A FR.

%@I)/\ﬁﬁ%g{d&ﬂéiﬂ? <class 'int'>,

4.13.7 =HE

BN 5 25 A B IR R A R AR ] B S RHMTAT AR R A B . 25X % U —Fh i None (X 21N &
#FR). type (None) () & Jlifa— EAf.,

MR 5N None.

4.13.8 HERTFXR

WX SEG AT YR (B0 slicings). BN SCFRHATSRERIE. BN S RA —FEEL1ipsis (X2
WELZFR). type (Ellipsis) () &EmEI1ipsis B,

TR G N Ellipsis (.. ..
4.13.9 FRILIIR
R Z AE R LA — ez B N H T BT A SR ZE BT 3R [BE . 1525 comparisons T i 58 215

o RELHXS5 HAB—FME Not Implemented. type (NotImplemented) () &4 BEXA B,
R EIE N Not Implemented,
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4.13.10 f/R{E

TR PR SR False Ml True. BAIGUHRF R EH EREE CR A g4 1 B s R
{H) o TERCFRM TR SCh (BAngOERARZ ARSI ), BRI A0 BT HE O Fl L. NER
iﬁu)oool () ATPARIHEBAE RN NRE, REORE BT — M ERE (S HIRE e i
7)o

BRI EIET AN False Fll True.

4.13.11 PIEPITR
A R RIE SIS types, HA R TRt e . 11X R DA KT R R 52645

414 BHm

T KB X RGN T — LRk R g bk, e RA S AMEN. Hh 2R apidir() I
BRI .

object.__dict__

instance.__class__
RSB IRHIE
class.__bases___
HIZENS G B 2R BT ) T
definition._ _name_
ESNIT L ORI [ pust e N e S T P
definition.__qualname___
XL R HE. RS AR S A qualified name
3.3 BT
class.__mro___
BeJm R R R e, TEJT ATl S BT B R A R R .
class.mro ()

W ETT R — Aok A, DA ELSEHI @ Gl AT Y . B S E SRS HIE R, A R
T mro 2z,

class.__subclasses__ ()
ﬁ&%iﬁﬁfﬁﬁaﬁ%%M%mmﬁmmw%owﬁﬁﬁﬁ@~¢mm%ﬁﬁmﬁﬁw%mmﬁ
LS. Bl

>>> int.__subclasses__ ()
[<class 'bool'>]
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[FI#2
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[ElZ2 By 5151

F£ Python Ht, Ty S # b 25N — MR H BaseExcept ion IRMSEHI. FEHA R K — e except
THR try iIHRH, G TRESAPEATIRAE B Ix KRR ER (EALH ¢ FriRE i RmEdR) . i 7L
P BIB BT AR KR IR R AN SF R, BB EATRAMIER 25

TS R T AR N B RO A . B AES AU, EATERAS B — R S B A
JEAR “RBIE” . XA — DR 2 ME BT (Fa— RS A— AR IR T4 ) AL
el KIS B B 5 75 s .

PRI AT DAG | & B S . XA R TR S i AL PR P B R A R A, bR TR S A T M)
SER R DU (HRIETR, WA ERBLRIBER (AR S | NS 4 R R

WOE S KA LA T R A DA T S s AR Y L M Exception RECE WA TR A Z
MBaseException IREFH W RHE. T EXRENTELE E 1] PATE Python ZFERY tut-userexceptions
W EE .

U7 except B Finally FAIPTIR (HEHTIR) S, _context _ &AL AFMINIIR
—ANFE AR AR AR T, I 2 S R B [ A R R B S R 1 S A S ) S

YRR (MR R raise SREHTI R LHIEAEN F#) 1, B RE L30T
PR A raise ) from RANTE— XA IR A:

raise new_exc from original_exc

IRTE from 2 JGIR KRB — N F B None, B BHEMS KM SH FoidE N _ cause_ . WE
_ _cause__ &AM _ suppress_context_ BN True, XHAI raise new_exc from
None ] DAA SCHIRFH 5538 B 40 S ok Sn L H W (Bl ik ke yError oAt t ributeError), [FR}
IEIHFETE __context_ HFe ] AR AELE AT 21 T N4 -

BT SE A S I DASN BN A 2 R X SEER IR ) S . __cause_ I S ER I S WRATAE
¥ EER, _ context_ WA B ZESENAE _ cause_ HNone I H _ suppress_context_
HRAE T R o

ANEFEMFPE LT, A RASTEEM R ERE 2 GEN, DMERNEG TR 2R RmIs ke —

ke
MRE
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5.1 FH3k

T A HAR R R
exception BaseException
A N E SRR ESE . BORNIZBUN 7 B SR EARIAR (X FIF LI T Except ion). WIRTEIZE
WSEBl EJ M st (), MEREISEBIMSERIR, B LA SHO R =755
args
B4 R E AT S HOTA . FN'E R (BIAN0SEr ror) 2R E BEM S 80T IR T itocdl
FITCERRIRIN & 3L, A 30 5 e — 2 A RS B B 4
with_traceback (1b)
W VEAR b SR S R B B R [EHZ R X 4 o Bl RS AT (9 T U7 S o A B 7 v 4l
H:

try:

except SomeException:
tbh = sys.exc_info () [2]
raise OtherException(...).with_traceback (tb)

exception Exception

P WER AR RGER 2 RHEIRAE A L3S, Fra M B G i iR 2 kA H 6.

exception ArithmeticError

B E BT IRAEH XS MERBAERTME AW NEFE: OverflowError, ZeroDivisionError,

FloatingPointError,

exception BufferError
M5 Gk DA K B B TR A TIN5 [
exception LookupError

WL IR AR 214 e St Bl 5] T i A B B R B | IR 5 | K B % TndexError, KeyError, jXAJ
PAE it codecs. Tookup () SREZFI K.

5.2 RiFRw

PAF R T AW KRR
exception AssertionError

2 assert BHARIMEPRIBES| %
exception AttributeError

BIEMHES|H (30 attribute-references) Sk I MHIF 055 Ko (C4—DXFRIAR LHE MG | SR
TR(ER B & TypeError, )

exception EOFError
Yinput () KR BERETEICE Ik B SCPFEE AR 1F (EOF) PR3 % . (738, 10. TOBase . read ()
Mio.TOBase. readline () Jy{AEE %] BOF NIKHR [ —AN2 FA4FER )

exception FloatingPointError

H AT ARBE -

exception GeneratorExit
Y —A~generator B,coroutine #f 7= ¥4 5] % ; 2 WL generator.close () fll coroutine.close ().
THEWKHBaseException i @Exception, FHMEEA FRILEH AR — R,
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exception ImportError
M import WA B HGE B BRGNRF T . FFHY from ... import HYfrom list” £77E
TeVEHR B AR P51 %
name 5 path J@ M AE X AT QO T B HORBUE » BOE R BN AR 1l AL
BB -5 i S e AL R SO F I B A

3.3 WS IS T name 5 path @

exception ModuleNotFoundError
ImportError B ¥, B—DBIRTLIRPE CIBRF A import 51K YfEsys.modules HHF|
None B 25| % .

3.6 BUHTA.

exception IndexError
2 7 5 A IBGRR G L R S A (DR RS | 2 s U B RV TS L AR & R IR 2 B8
W TypeError 2451 4. )

exception KeyError

MTEIA ARG PR TR E MBS (F) BERPRERES % .

exception KeyboardInterrupt
BT PIBeE GEHCN Control-C B Delete) MPRFRG K. TESATIIN], 2 WA DN K5 .
B YR H BaseExcept ion AR S Except ion MRS ERAMEER, XA T DAES IR
R -

exception MemoryError
YRR NIRRT GE MR —2EX R ) BATIRBORG 1 K. RERA(E R — 745,
FHLERAD () BERER T A7 R TIREM NS B (C i malloc () eR%L), fFFE
A VA SR REE M A 0L T 58 WO (HEHETER DAGI K — 5%, XL REST B i Ak [ 9] 1
B PAE R S B ) R AR

exception NameError
MR RERE A SR A PR AR BN RS | o R DU TARIRE S AR RERIY(E R — SRR R, H
AL SRR B AR

exception NotImplementedError
B HIRE A Runt imeError, TEMI A E AR, IR T5 A 47 H R PR AL T 3I% 0T X
BORTEHEOR BT A B ISR R BAR S TR I 5| 2 e 5

flE): AR KRR B AT O AR AN GBS - TEBUTE DL B2 L e 8 AT / ik R
iR S, SEAETRFRHB None,

#E): NotImplementedError il NotImplemented ANA[FH#t, RIMEEATG ML HE. &
ZfNot Implemented T A FA B BT TEEAN I .

exception OSError([mg])

exception OSError (errno, strerror[, ﬁlename[, winerror[, ﬁlenameZ] ] ])
VU HE A — A ZR 8 R R0 [ R G O B IR I 5 A, ISR AR R 4 /O AR RIG BT AN SO AR
B 8 BALC W % CRERRARASHER SR TER R ) .

ey i 25 —AERT BCE AN AR R B M . WSRO E X LR I MBI A vone, ST BEI] T 3
7, WREAT =S, Wargs @RS i BT SRS S BAUR 2 o4l

T AR L PR ol (AL )& OSError IRAST-2E, MR 3OS exceptions HH P HliA ) . BARMT2REURT
AW errno i, WATHATE HIZEGEE 54 KRG OSError WAL, 3 HAE TR R S BAK.
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errno
RHT CAR errno MRS .

winerror
1E Windows I, MSHCRH45 H )5 A2 1Y) Windows 45145 . T errno JEHRHE A 5 RS 7E POSIX
AT AR IE .

1£ Windows |, 415 winerror #5528 2502 — A58, Werrno JEPESRYE Windows 45 1A k1
E, i errno ZHAH M . FEHAME-G b, winerror ZHRUSH W, I Hwinerror JRHARGAL
1.

strerror

BRVE RGP ML B A R 05 S - EXE POSIX V-5 1 C B % perror () AAFA{L, 7 Windows

Fi 2l FormatMessage () .

filename

filename2
MT 5 RGEBAAAE K Bltopen () Bos.unlink () KR, filename @& 45 KA T
4. ?ﬂ‘g?ﬁ&?ﬁﬁ\iﬁ%‘?? LRI BREL (Bl os . rename (), filename2 ¥f /2L 45 R 55
Y "

33 flR¥E$#: EnvironmentError, IOError, WindowsError, socket.error, select.error 5§

mmap.error B AEHEIOSError, Mgl BRI HH—A~12K,

3A MU AE: £ilename JRIEITERHR A G REIRIESCIES , AR Lo 2 i s T30 R G it
T2 R4 PR BEAMEERINT filename2 #4318 432 M &I -

exception OverflowError
MAARBEMEER KB TE R RS K& o XREBORBA TR E (‘T 5] KkMemoryError 4
ALFEER) . B2 T REE, AR STE AR 2SRV R L T 5] % OverflowError. K24
1E C i/ DX SO i R AL, REHOF RB A G4

exception RecursionError
I 5 8 IR 42 HRuntimeError. ‘B 2 1E ffF B f% K W % BLE o i KB 0 JE (S Wsys.
getrecursionlimit ()) B#%5] % .

3.5 BUFTMA: FEHZ B R K Runt imeError,

exception ReferenceError
WS RAE M H weakref . proxy () BREUITRIEI 555 FIR RS | B9 E R Bk mc ) &
PEmSBEE 1 % . ARSI EZE R HS M weakref Bk,

exception RuntimeError
A 2 — AV JE TAE AR DRI 5 | K. RIRRI(E R — eI TE e K2k T A4 Y
TARH

exception StopIteration
HINE R B next () Miterator f)__next__ () JFikFT51%, MARFIRIZENGAGE LT —Ti.
VRS B value, TAMEZRHINSELA L, BME vone.

2 —A~generator B coroutine FEGR IR, K5 & — P StopIteration SLH], PRER B IER 4 H
VEF AT value B,

A0SR A A A AU B3R B[R] 3 M0 5| & [ Stoplteration, E X H ARuntimeError Of
ffstoplteration fRENFEH REIEED).

3.3 MU SE: AN T value JE M KPR S R BUTRR BB R DI RE

35 S 5I AT from _ future_  import generator_stop LI RuntimeError # i,
Z: Il PEP 479,
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3.7 MCE s BOAX B A AT S PEP 479: FE Ll as 5l K iystopTteration iR B

“HRuntimeError,

exception StopAsyncIteration

WA —~asynchronous iterator S5 __anext__ () FIERS| A AMEIEEREE,
3.5 BUBTmA.

exception SyntaxError
LT AR TR B DRI RS | K. XA DARAEAE import 4T, XN EMHexec () Bleval () 1Y
A, SRR IR A SR A (AR EREL) B

SRR LB F JEYE £ilename, lineno, offset fll text HF A EMTT RN ARG B . FH
SR st () AR B E SRR

exception IndentationError

EARIERP 43R R TERAE IR E R . K@ syntaxError —1 2K,
exception TabError
A AL SR R S A — B S R85 1 K . 1&g TndentationError BI—P1K.
exception SystemError
URRRE e A BN TR 1%, LA DL RS SR i K™ B B BRI A R RS 1 K. RERI(E R — 4R
R TA AR PR (R NIRRT ) .

AR 2405 I A A4 2545 /R 9T | Python fERERS IOA/E 2 sl 4E 97 N Do 15 TA IR 45 Python fRRERS I IR AR5
(sys.version; EATER H.3 Python 3G IARHEFT EIHK), AR RINE (58 Bndfa)
DAL ] REfik % B IO AR TS

exception SystemExit
W HEHsys.exit () MEEI K. BYK HBaseException M @Exception PARLRA 289k 4b
PlException WIS RE MR, X i IL o IEH b e DA SECRRE R 1 . W e R BE,
] Python fFRERRFLFHE H : ANSFTEMTATAR MG B . M s S5 G E# S sys . exit ()
FIRATE . WIRAZ(E R — AR, MBI RGR LIRSS (S84 C I exit () B WRZMEN
No)nbe, MR ARSI AZE; R HALER (G757 ) . WSFT EIR S E IR RS
BHh—.
tsys.exit () WM SBEEN— A5 AEREHUTIE HAL B F (try HAH finally F4)),
I H A AR AR P ARAT— B AR A 0 B 2 2 il R AU o A SR 4 XA st 75 a7 RIGR | (3 an e
WHos. fork () ZJaHFEfEH) IR Hos. _exit ().

code
gyt iR IR HPRASTHEARE R (BRIAH None.)
exception TypeError
A R BN TR BANE M I RIS T | e RIRIIER — DT H, 4 A R IA
PERCHITHERS -
BesE A PSS A, PAZRBH 0 A RIEA T RN 32 SR AN Y 2 52 508 o SRELASRS
G2 SRR E RV E AR RS B LA SE B, BF R | 3 24 i B Not Tmp lement edError.,

SR B (BIUIAEEOR ine WAEAT 1ist) N2 3E TypeError, (A ASBMEM R
(BN e ABERIERE Z SNRELED WY 24 38 valueError,

exception UnboundLocalError
2 oK RE T Y O SR A R AR s R AT ST, (HR 5 O R 40 AT AT B RS . R

%NameError E]/\Jé/l\?% o

exception UnicodeError

2 %45 Unicode #5124 P Bl AR IO A RIS | B . ILRH @ ValueError —A> 12K,
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UnicodeError B —WHIAR L ek R0 E1E. Bl err.object [err.start:err.end]
225 th - B RS 25 2R WU R TCRUTA o

encoding

T A BRI 2 5 44 FK o
reason

TR 8 I AR A B R A AT R
object

S PR e ] o B AR RS O R R
start

object F IR UG BRG]

end
object MILHEIRIA R ERT] ().
exception UnicodeEncodeError
MTE SR A % A2 5 Unicode # KRB RINIFREG | K. BLRHE R UnicodeError I—P 1K,
exception UnicodeDecodeError
MTEAERD IR %42 5 Unicode # R AUBEIRINIFREG K BSRH R UnicodeError I— 12K,

exception UnicodeTranslateError

TEREH I AR P % 2B 5 Unicode AH R AYHHRIFHT o BRH R UnicodeError B—A13K,

exception ValueError
2 4 AF Bk B U ) B IR R BB A E A R S8, I B OO BE R TEORS i Y R O
W IndexError FHERBPEHE] % .

exception ZeroDivisionError

AR EEE N SECIBRRE . RIRIER — DR, SRR S 2 AL
IR R B AS Z I RCAHIARAS s A Python 3.3 JHR, EfT#KEOSError 514
exception EnvironmentError
exception IOError

exception WindowsError

FRAE Windows HH ] .

52.1 OS ®&&

PHIFRH I N osError T3, ENTHRIE RS R IUHEHE] %

exception BlockingIOError

B DALY B E N ERERN G (PINEET) B ZEN RG] %, X T errno

EAGAIN, EALREADY, EWOULDBLOCK %H EINPROGRESS,
T oSError EHAWIEYE, BlockingIOError ibg—/NEisMNgEM::

characters_written
— AN FORTERIHIERTE B A SRR TAE MR B Lo BB Zrh VO S Ittt mT
Ao

exception ChildProcessError

BT R ER I 955 | %« XFY.F errno ECHILD.,

exception ConnectionError

ST KRR
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H T 2% HBrokenPipeError

M ConnectionResetError

ConnectionAbortedError
exception BrokenPipeError

ConnectionRefusedError

ConnectionError W2, BiXEFGAR—
B & . %W T errno EPIPE §] ESHUTDOWN,

i 2 9 K P4 T
exception ConnectionAbortedError

, B E AL XHEANEREY
ConnectionError 138, Mi%E2e
exception ConnectionRefusedError

O IR RES | & . KR T errno ECONNABORTED
ConnectionError W35, 24i&ER:

exception ConnectionResetError

W ImFE AR5 & . XF T errno ECONNREFUSED
ConnectionError (T2, IEFEHON i B B IF851 &« XMW T errno ECONNRESET
exception FileExistsError

N VAR I %

exception FileNotFoundError

_\_\L
2 A A EAFFER) OB H SRBPRIES | & . XTI F errno EEXIST

PRI SO H SEAE (5 % XL T errno ENOENT
exception InterruptedError
2 R G i ALG 5 H TR . X errno EINTR.
3.5 A M RGP MG S /)
THERY (JfHEZ L PEP 475) I ARE| X InterruptedError
exception IsADirectoryError

Python BUEREIARLIM , BrAFLE SR T5 K
AR H SR

exception NotADirectoryError

TR (Bllos . remove () ¥5#51 K& o XTWTF errno EISDIR,

UAEBA L BRI BT P $0F

LR — N AEH FREHAT H FEAE Blfos. 1istdir () W¥#51 % . XN T errno ENOTDIR,
exception PermissionError
errno EACCES #l EPERM,

TR BRI RERT | BBl /D SO R SRR
exception ProcessLookupError
Y25 E WA AFAERR- 9T | 5. X T errno ESRCH

exception TimeoutError

. KT
S

B RGBT LSR5 & . XY T errno ETIMEDOUT.
3.3 BOHTMA: In T PA_ g 0SError )12
2%

PEP 3151 - 5 OS il 10 S /2 IR 4544

5.3

I

- =
=

Tl

WRNFES RS S5

exception Warning
EEIN R

exception UserWarning
P AR By A B

B SR T RV

(3]

w
gt
of
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exception DeprecationWarning

USRI At A A R TN At Python TR 1, WIDARCAE -5 57 AR MEAR S AU HEK

KPEONE SIS 2N, £ __main_ BIHCPRINGLLERSN (PEP 565). 5 ] Python 7 %A% X & 2
AN .

exception PendingDeprecationWarning

X E A BRI, (5 R AR ST AT S il B
AR YL B EREARA T RER T S B A MOGE T AN T L, i B 24 | A 1 7 11 0 94

Fiffifflpeprecat ionWarning.,

SR ERINEE I e e 20 . B3 Python Fr 2 42 X, I & R IE 4
exception SyntaxWarning

SR TERA SR i SRR
exception RuntimeWarning

SRS T AT R D 1 B2
exception FutureWarning

USRIt A 2 A Python T4 5 W ) e 8 PG, IDAREAE 5 B 5 RS A S i
%,

exception ImportWarning

SHERIHTA AP R] RE A B DA A B A ) B
KPCENE G IR 20 o 5 Python Tr A2 X, & B I

exception UnicodeWarning

55 Unicode #H &) B2k .

exception BytesWarning
Hbytes Mbytearray fHRIELHIESE.

exception ResourceWarning

BRI A A L
DB E LIRS 20 . 3 Python FF % 4% X, & BoR B
3.2 OB

5.4 FEBREGH

NE S H R R T :

BaseException

+-— SystemExit

+—— KeyboardInterrupt

+-— GeneratorExit

+-— Exception
+-— Stoplteration
+-— StopAsyncIteration
+—— ArithmeticError
| +-— FloatingPointError
| +—— OverflowError

| +—-— ZeroDivisionError
+-— AssertionError

+-— AttributeError

+-— BufferError

(Rt
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#EHE—1)
+-— EOFError
+—— ImportError
| +—— ModuleNotFoundError
+-— LookupError
| +-— IndexError

\ +-— KeyError

+-— MemoryError

+—-— NameError

\ +—- UnboundLocalError
+—— OSError

| +-— BlockingIOError

+-— ChildProcessError

+-— ConnectionError

| +-- BrokenPipeError

| +-— ConnectionAbortedError
| +-— ConnectionRefusedError
| +—— ConnectionResetError

+-— FileExistsError
+—— FileNotFoundError

+—— InterruptedError
+-— IsADirectoryError
+—— NotADirectoryError
+-— PermissionError
+—— ProcessLookupError
+-— TimeoutError

—— ReferenceError

+—— NotImplementedError
+-— RecursionError
—-— SyntaxError
+-— IndentationError
| +—-— TabError
+—-— SystemError
+-— TypeError
+-— ValueError
| +-— UnicodeError
\ +-- UnicodeDecodeError
| +—— UnicodeEncodeError
| +—— UnicodeTranslateError
+—-— Warning
+-— DeprecationWarning
+-— PendingDeprecationWarning
+-— RuntimeWarning
+-— SyntaxWarning
+-— UserWarning
+-— FutureWarning
+-— ImportWarning
+-— UnicodeWarning
+-— BytesWarning
+-- ResourceWarning

\
\
\
\
\
\
\
\
\
\
\
\
\
\
+
+-— RuntimeError
\
\
+
\
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CHAPTER O

AL ERAR S

AF ARG AL T2 B AT A A AL SOA AL B 55

FE= i bR S 2 TR codecs HE S SORMEBITEERI . BOAMB TS Python j BL5RHH 22
CPSIEE N S FE IR

6.1 string - HREFHFRIR/E

PARES:  Lib/string.py

L%
IARFH) ER st

FHBa T &

6.1.1 FHBEE

LA o SO B
string.ascii_letters

FXfrikascii_lowercase fllascii_uppercase HaMIBHE. ZEAMKET 5= X,

string.ascii_lowercase
/NEFHE abedefghijklmnoparstuvwxyz ' REAKEIT I X, AokAEwAE.

string.ascii_uppercase
KE5+H}F ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' o ZEAMKITIE S X, Ak AkAs,

string.digits
TR 10123456789,

99
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string.hexdigits
PR '0123456789%abcdefABCDEF ',

string.octdigits
FAFER 101234567,

string.punctuation
HITE C DI B P g A AR AT 5 19 ASCIT A7 Pt U FAF e L #8868 () %+, —. /15 <=>2Q [\
171~

string.printable
M AT T BN S 19 ASCH FE45H I F/EE . X Bdigits, ascii_letters, punctuation
Mwhitespace B)EH.

string.whitespace

HIB R 22 TS 1 ASCIL AT AR o Hoh i st il AT, 1% dEATRIZ 1) 3l 4 -

6.1.2 BEXLFHFHRHENL

P A R R T AL (] PEP 3101 iR format () Jr ¥ iEF T 22 B fEAs Ak M g 17
string R Format ter BAVHRMA S NE format () J7EEARIR B SE PR G H & #IR B C R FAF
gL T R .
class string.Formatter
Formatter REGFINAF I E:
format (format_string, /, *args, **kwargs)
HEMW APL k. BEZ MR FFREMEE - HMEMXETSH. e 21PN
Hvformat () BIEERS.
3.7 MCE S A% UF AR SO R IR E A
vformat (format_string, args, kwargs)
I BRI R IIAT S B AR A AT . BT — DR ek &, T B A — A T0E LRk
TERSEL, MAZM *args #l **kwargs if{EHFF M Z D B SHOTEITORIREL.
viormat () SECR RS TR R MR P AT B AR e Bor) TAE. B2 AR SCng Ry J LA
BEAh, Formatter i LT —2 BAER T IR MAY Tk

pacrse (format_string)
fE*F 4 77 format_string F- 3% [B]— ™ i 0] 326 48 % 52 20 i T2 (literal_text, field_name, format_spec,
conversion), ExPiviormat () FARFFAFER iR ORI E B 0 B o

TCAH P M EAEAR S L RR — B SR — N e B, SR T SO (R ESE B
T Bt s B AEXFPREOL) . W literal_text Fj&— KB BIFAF . RS A BT B,
N field_name, format_spec F1 conversion {F{E¥:5 None.

get_field (field_name, args, kwargs)
Y55 field_name Y Nparse () (L3O B EME, RO BRI R R . &1 —4>TC
(obj, used_key) . BRIAASEE3ZAE PEP 3101 i SUEUA 455, B4 0[name]” 5% "label.title”, args
il kwargs 545 vormat () B—FE. IR [BMH used_key Sjget_value () W) key JEZ EAGMEIE
P

get_value (key, args, kwargs)
R E N FBAH. key ZHRENEBECATT R . WRZRAL, EIOR args PALESHHRSG]: W
RETHH, EFN kwargs TR BT SRS .
args IBS LW viormat () WMALESHINER, Wi kwargs XS 2P0 H K T SEE
Bjiig

ZNo
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M TREETFBAR, NN TFBATRKE DA X LR FEA Mt m MR
ElE (Sl p sl

Ut 26 B ok Ui, 7 Bt R 8 U0name’ FF T BH Hoec_value () WMt 37 key Z F0(H O,
TEget_value () @A NEM getattr () REGR 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 SRR A U AT R SR T | BT S R0
ety (BUGORMIBEZSH, TRHRFRRAHRSE) . ARBES vormat 1) args Tl kwargs 195 Ji] -
REHSBREA T DMRE X LTE S B k. MR R W check_unused_args () W&
GRS

format_£field (value, format_spec)

format_field () &AM N NERRRE format (). RUEZITER N Tk TRV HE

[

convert_f£field (value, conversion)
i 4R B KA Gk A parse () HEFHREIMICH) Kk (hoet_rield () FriRlEf)
fHo BRIARCA SCHES (str), 1 (repr) Fi’a’ (ascii) SFHEHE AL,

6.1.3 BXFHFREFE
str.format () JFEMFormatter IR MR FAF P EYE (BT Formatter FePh, HT250]
PAE SCEATH R AR IR ) o HREE S LA AL, (H e 5,

APPSR VMERE S {(} FERR “BiTBC . AEER 5 Z W NS FRSCR , 2 IME
A N s ARARS SR T SR S AR S AT, nTPAE S B R S ({ and } ),

B BUnTER I :

replacement_field = "{" [field name] ["!" conversion] [":" format_spec] "}"
field_name = arg_name ("." attribute_name | "[" element_index "]")*
arg_name = [identifier | digit+]

attribute_name = identifier

element_index = digit+ | index_string

index_string = <any source character except "]"> +

conversion = "r" | "s" | "a"

<described in the next section>

FAAKIERIARTFRAE IR, BB KT A —A field_name $5 & X EIATHE AL BUR B 0 57 9k 4
AN SRS . field_name 2 J5A45 A5 conversion B, BB 1 Il—A> format_spec, Ff:
PA—ANES e Tk, aXSEFEHH TR JEERARS K.

TGS XA ERIE S T,

field_name A= 5 P\— U HUORBE T arg_name $T 3. WACNECT, WEAR I —MIESEL, WA N KT
MBS 10— R TSR AR TR P RIECT arg_names 75 0, 1, 2, ... BYFFF, BEATH PAAETRA
W (MR- NE) . 050, 1,2, . HHIF ASiEA . | T arg_name AEM G500 H, P TCETER
XFAFER PR EAL R 7 I (B A7ER 110" B " :=1"). arg_name Z J5n] A EAT BRI R SUR
A, " name ' BB FBAX LM getattr () WA EIE, ' [index] ' BARRRAX L
__getitem__ () PATEHTIEHK.

3.0 BUE S MESHHA T str. format () LA, K "{} {}'.format (a, b) HHT '{0}
{1}'.format (a, b).

format_spec

6.1. string - ERNFHFRIZE 101
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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 A 2 B AT AR HildL 4 . W%, MU E TAERMEA SR __format_ ()
VR GERL . (HI2, FEREBEIE LT St o i 2R ARG Ao — AT e, B s AR B ks ke o @t AE T
il __format__ () ZHPRHMESB N TFAFER, PTAGEH IE# kg L2 .

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 SN AT R BRI MRS SA , BAn-FBLTERE . X5 . ST, /N ST F B . R
FAPAE LW MG 800 formar_spec (773

REBNE ISR RIS AR A T, BARA I T —7.

Jormat_spec BT PATEH TR & IRER B 7 B X IR E MR 7 BOT BB WG TR . AR A
AR R, (AT AFERZHIHE . format_spec NEBH BT BLSAEMR L format_spec 745 Z i
TR DR RS S R (E A% 3

B X ) B R

BABERIRES

A" RS T AR T & R B AR, 1T SCRAME N AT 2 B (2 W AS X 5 45 02 7% A
f-strings), EfTH A DARCE L NER) format () BREL AR RIRE AL RIS TUHR AT DA B 47 SCANr 3 A% X
PR REA T

KEHN BRI AU S T AT, N K 2 U b e 1 e B 2 B B S
— R ZS RS AR PR A SRR E R st () MRS S . JEZSKE SRR i 2 B i g
AR A XL — e

format_spec

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" |

WARIRE T AR align 5, WA PAFEZ(ERTTE IN-— fill 55, BV LUMERE TR, WRA RSN ERA N
BREAF o AE MU PR P ESE f st r. format () JEmHE TEM TG S m{E C{7or ") 1Eh
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USSR, AR, AR BB AR S W AT DARY . AW R 280 format () B
4 B RS A5 LA

® | BX
I
n<! | BRI BRAE T A AN X R R Z BRI ERIAE) -

> | SR BAE AT S A5 (X R BT EEOAE) .

=" SRR EESCEAEA S (AR ) ZREAERT 2. X TRA 40000001207 JEAAT
EI7Bre MR FF IO B A AL 20°0 A T B S B, B A BRI fE .
R R N ESEINIEL

R, BRAEE T RANTBOUE, BN B IR A S EGCE iR MAR, RAEX RO, Xt
FrIEIEA T

sign IO FRIA R, TARATZ —:

EH | BX

| ORISR T IR RO R

- | R SN AU T (X EATA ) .

space | FnMAEERCE MRS 25, AETRECE RIS -

The '#' option causes the “alternate form” to be used for the conversion. The alternate form is defined differently
for different types. This option is only valid for integer, float and complex types. For integers, when binary, octal, or
hexadecimal output is used, this option adds the prefix respective ' 0b ', '0o', or '0x "' to the output value. For float
and complex the alternate form causes the result of the conversion to always contain a decimal-point character, even if
no digits follow it. Normally, a decimal-point character appears in the result of these conversions only if a digit follows
it. In addition, for 'g"' and 'G' conversions, trailing zeros are not removed from the result.

v, IR A S T AT . XTI RIS B A A, WO o BRI,
3.0 BRESES: WRINT ', YR (55 PEP 378).

o RIFR R R IR R R A A R R AE T AT, TR R b,
o, xR, BN 4 ABUHEA A TR, ST A 3R I T S i

3.6 AR TRINT ' 6 (15505 PEP 515).

width J&—A 5 /N B SE RO, IS TR . AR R A . s, W
FEETE R NS -

2ok R T, T width TR (10 7) SRR BT A BN I U B X
MY TE fill 458 10" H alignment 25888 =",

precision AT HEHIRT, Ford TR £ and "F IR B B/ INEUS R BoR 2 B, B
HXFPL g 5 6 AR IR BB NSUS BT R R R 2 AU . T AR, T BER

R F B N5 R B 2 DAk B F BN AR T REEE WA Suir i precision.
&, type BE T HE B el S 20
A M AR R R
K | BEX
's' | TR, XORTFAHRIERAREL, WA .
None | #1 's' —FE,
W B
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‘b | bR, HH DA 2 RO R

‘o' | FAF. TEFTHIZ BRI A MY unicode FAT .

tdr | TR A 10 N R

tor | NHERIRRSC. Hih A 8 BB

'x' | AoNaERIRES. i DA 16 S EBIECY, (/NG TR 9 PAERYRES .

X RIS, DA 16 BRI, (RS FRER RS 9 DA ERERY .

"nt | B X5 A ML, AR AETE TR S R 2 A DI R A AGE 2 R B
o

None | il 'd" #[l.

T LR RN R S, BB n] DA 8 937 R R BORAR L (B T 'n' Al None). 43X FEART,
SAEM A Z T f1oat () FHEEEUE AT S EL.

The available presentation types for £ 1oat and Decimal values are:

1
'e' | Scientific notation. For a given precision p, formats the number in scientific notation with the

letter e’ separating the coefficient from the exponent. The coefficient has one digit before and p
digits after the decimal point, for a total of p + 1 significant digits. With no precision given,
uses a precision of 6 digits after the decimal point for £1oat, and shows all coefficient digits for
Decimal. If no digits follow the decimal point, the decimal point is also removed unless the #
option is used.

'E' | Scientific notation. Same as 'e' except it uses an upper case 'E’ as the separator character.

'£' | Fixed-point notation. For a given precision p, formats the number as a decimal number with
exactly p digits following the decimal point. With no precision given, uses a precision of 6 digits
after the decimal point for £1o0at, and uses a precision large enough to show all coefficient digits
for Decimal. If no digits follow the decimal point, the decimal point is also removed unless the
# option is used.

'F' | ENER. 5 TE AL, HEHKF nan FO NAN FF inf $0 INF,

gt | EHAR . MTHERREZ p >= 1, XSREEHEAR] p ARECT, BRRFEPRAE
SRS AR EOE TR U, BRI T AR R

HER A R AT - B R BT et FIGHE p-1 BEATAR ALY &5 R R A 184U
expo APAHMR m <= exp < p, HH m DA -4 FIRIFREMA -6 FRDecimal {H, %
BOFAFRIM IR £ ARG p-1-exp BEATHEAL . AIETE, BP0 1 2m 262
e FIKSIE p-1 FEATARSAL . TERIMGIL T, AR MARECT R R L R %,
AR NEUT G B AR B N R B, BRARGN T 4 3500

IERTESS, IEFAER nan 23 HIgA% Ll int, —inf, 0, -0 Ml nan, JCiRKGEEMN{T
JE o

A precision of 0 is treated as equivalent to a precision of 1. With no precision given, uses a
precision of 6 significant digits for £1oat, and shows all coefficient digits for Decimal.

"G RS ROIT g, ARZAATET HEEIRR KRN "ET . JE%5 5 NaN

KFRNRGIE
"n' | HE. XS gt ML, ANRLZANTE TR S 24 i DR R A A 2 T 2 B
£ o

s A FEGEIRPA 100 H B N R () MK RN

Nonel KT "o, AFZAAET HHEME RFRIERT, NISER 2R — 0. BOAKE
SR GEEITR R LR BRRCR 5 HAR KB AT TR str () i fR
F—E
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- E w7 L)

ARG str. format () HIRIIARBIA KSR & Hbm L.

ZIBFEERZHER T S5IHAR & #2002, F@m T {3y Al - SRt &0 Bilan, , '%03.2£" ATRARY
WEH '{:03.28} ",

RS ATERIE SCRPBS AN [0, REAEDA /R Bt B o

VAR S 3

>>> '"/0}, {1}, {2}" . format('a', 'b', 'c'")

'a, b, c'

>>> '/}, ()}, {}" . format ('a', 'b', 'c") # 3.1+ only

'a, b, ¢’

>>> '/2), {1}, {0} format('a', 'b', 'c')

'c, b, a'

>>> '"/2), {1}, {0}".format (*'abc'") # unpacking argument sequence

'c, b, a'

>>> '"[0}{1}{0}".format ('abra', 'cad'") # arguments' indices can be repeated
'abracadabra'

HAFRVTR S4LC

>>> 'Coordinates: {latitude}, {longitude}'.format (latitude='37.24N"', longitude='-115.
—81W")

'Coordinates: 37.24N, -115.81W'

>>> coord = {'latitude': '37.24N', 'longitude': '-115.81W'}

>>> 'Coordinates: {latitude}, {longitude}'.format (**coord)

'Coordinates: 37.24N, -115.81W'

VIS E JE

>>> ¢ = 3-5j
>>> ('The complex number {0} is formed from the real part {0.real}
'and the imaginary part {0.imag}."').format (c)
'The complex number (3-57j) is formed from the real part 3.0 and the imaginary part -5.
;)0 . '
>>> class Point:
def _ _init__ (self, x, y):
self.x, self.y = x, y
def _ str_ (self):
return 'Point ({self.x}, {self.y})'.format (self=self)

>>> str(Point (4, 2))
'Point (4, 2)'

ViR SA i
>>> coord = (3, 5)
>>> 'X: {0[0]}; Y: {0[1]}".format (coord)

'X: 3; Y: 5

B 25 S

>>> "repr () shows quotes: {/r}; str() doesn't: {!/s}".format ('testl', 'test2')
"repr () shows quotes: 'testl'; str() doesn't: test2"

XFFFSCAR LA B A 7 TE
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>>> ' {:<30}" . format ('left aligned')
'left aligned !

>>> '/:>30}"' . format ('right aligned"')
! right aligned'

>>> '/[:730}" . format ('centered")

! centered !

>>> '{:#730}"' . format ('centered") # use '*' as a fill char
'***********Centered***********'

Bift s+ f, s-f Ml s £ DAKIEEIERS

>>> "/:4f); {:+f}" format (3.14, -3.14) # show it always
'+3.140000; -3.140000"

>>> "/ f}; {: £} . format(3.14, -3.14) # show a space for positive numbers
' 3.140000; -3.140000"
>>> '"/[:-f); {:-f})" . format (3.14, -3.14) # show only the minus -- same as '{:f}; {:f}"'

'3.140000; -3.140000"

B ox Tl S0 DA BB A [ (7 i A4

>>> # format also supports binary numbers

>>> "int: {0:d}; hex: {0:x}; oct: {0:0}; bin: {0:b}".format (42)
'int: 42; hex: 2a; oct: 52; bin: 101010°

>>> # with 0x, 0o, or 0b as prefix:

>>> "int: {0:d}; hex: {0:#x}; oct: {0:#0}; bin: {0:#b}".format (42)
'int: 42; hex: 0x2a; oct: 0052; bin: 0b101010"

MEHZ S TR B

>>> '/, )" . format (1234567890)
'1,234,567,890"

PR T

>>> points = 19

>>> total = 22

>>> 'Correct answers: {:.2%}'.format (points/total)
'Correct answers: 86.36%"

(o PR A R 2 e S A

>>> import datetime

>>> d = datetime.datetime (2010, 7, 4, 12, 15, 58)
>>> '"{:%Y-%Sm-%d SH:%M:%S}'.format (d)

'2010-07-04 12:15:58"

RES RS IR

>>> for align, text in zip('<">', ['left', 'center', 'right']):
'"{0:{fill}{align}l6}"'.format (text, fill=align, align=align)

'left<<<<<<<<<<!

'ANAANcenter AT

'>>>>>>>>>>>right’

>>>

>>> octets = [192, 168, 0, 1]

>>> " [ 02X} 02X} { 02X} {:02X]}" . format (*octets)

[@iEE3)
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HEH L5
'COAB0001"
>>> int(_, 16)
3232235521
>>>
>>> width = 5
>>> for num in range(5,12):
for base in 'dXob':
print ('{0: }'.format (num, base=base, width=width), end=' ")
print ()
5 5 5 101
6 6 6 110
7 7 7 111
8 8 10 1000
9 9 11 1001
10 A 12 1010
11 B 13 1011

6.1.4 EiRFFFER

R FAT A R T i PEP 292 Bl (i B fay (3 19 7 A Fp B 0T 2K B AF FR 1 — A B 2 SOARE B
b (18n), ANAEBLIASET , SR PR TEIA AN D) B G SCA R I3 R LU ) Python (8 HCAb Y 74 R A% 504K
THRER . VAT R E A i18n ER—AR B, 5% fuflil8n 4,

FENCFAF R SCRFRE T S WOR- e, B DATR R0 -

o 58 NEEUSFE; BN S,

» Sidentifier AF M & FF, BEXVLHE-— 4N "identifier" WIBLGTEE. 7EERINE T,
"identifier" BRI AEE ASCIH FHREY (B TFRL) A FAE, AR KNG, PIF
R ASCIL FHF 3k . 7E S FAFZ G IR — D AEFR AT BRI 5 AT I 44

e S{identifier} ZMT Sidentifier. Y A2 G BREARE XA GG 1briH
PRI EM A, Bt "${noun}ification",

TEFAFR W HADG B B s RSB E| Kk valueError,
string BHGEHE T SEIIX RN Template &, Template f FHIITkL:
class string.Template (femplate)
G IEAHEZ SR B T
substitute (mapping={}, /, **kwds)
PATBAN A, IR —ASBrFAFH . mapping AL RTINS, H b i SR DEBCARTAR 1 5 B2
E VR T AR — A SR 2R, o i B T RIX I S OEAT o 4[] 45 Y mapping F1 kwds Ff
HAFAEEE R, WA kwds H G55

safe_substitute (mapping={}, /, **kwds)
Fh Fsubstitute (), AFZALRMBA N LA RAE mapping M kwds F 3], A 25l
KEKeyError S, MR RIG 5 M AR IS S B RS R AR i — A Ssubstitute ()
)22 7 RATAAEHARIE B0 T B S KFfET AR B s TN E5| K valueError,
WA a”, B RRIE AT BE & AR HAbL R, HE B2k B o B FAFER A 2
kA5 WNIT—HHKYL, safe_substitute () WATRBRATA L4, FATARERER
Mo ZBEET RSB, Bl & 2R BRAF . AN RYIERE 5 B & G2 Python FRIFAFRY
(DX

Template WSEBIRTRHE— A £t @b -
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template
XA R AR template ZRAENIIXTR . — BRI, IRAMIZBECE, (HHFAGREHZR A
BEVTI o

AR S iy i AL ) 75 81 -

>>> from string import Template

>>> s = Template ('Swho likes S$Swhat')

>>> s.substitute (who="'tim', what='kung pao')
'tim likes kung pao'

>>> d = dict (who="'tim")

>>> Template ('Give $who $100') .substitute (d)
Traceback (most recent call last):

ValueError: Invalid placeholder in string: line 1, col 11
>>> Template ('Swho likes Swhat') .substitute (d)
Traceback (most recent call last):

KeyError: 'what'
>>> Template ('Swho likes Swhat') .safe_substitute (d)
'tim likes S$Swhat'

BEBT L ARATDAIRAE Template B2 B E S MATIETR . 20 FAT, BN TR 747 55 (R4~ I
Fiko NILHRY, AR AR EGX LR

o delimiter -- 3% J2& Fl K2 SN AT B A B 4 AT B A7 R THAE . BRIAMEN S RS R Ik
WFeaksX, A HSEBURAE BRI XT L E AR re . escape () o IMBHRBARABEAERN @2 5k Ar
AT BRAT (B ANAET- 28 2 44 25 [0) b 0L AN [ R 40 B A ) o

o idpattern -- X & ] R R A WAL TE S 0 5 OLAF AU IE N Rk . BOAE S IE W R R S (2
a:[_a-z][_a-z0-91%). QIRAH T &M H H braceidpattern “fj None N AR X 116575 A+ 417
TEFE S 5L

i) o T BRIAMY flags hy re . IGNORECASE, M\ [a-z] W PAPLECHELEE ASCI F4F. B ULFATHE
XL TR a.

3.7 RS A braceidpattern IR IR E M AESE 5 N ERAISNEHER T X 70 A

* braceidpattern -- WLIETEIRML T idpattern {H72 AR AR (1 5 ALAFIIREC. BRIAE None FWREE ]
B idpattern (AIXEAETE S EBFISMBA AR ROB0 . MR MR T, R VAR LSS S HIA
AR5 1 o DA E SO R K
3.7 BB

o flags -- B+ AE 4 3 F T 1R 0 4 N 25 ) OE D) 2 0k SR Y B9 0 ) ek U bR, BRIAMECR re.
IGNORECASE, iE VLR re.VERBOSE i 2 & ¥ AiErR, Bt H & LW idpattern W70 846 TE4N 1
kX4 E.

3.2 BUHTMA.

PR 5 —Fpikait, ARn] LA BRI L pattern HeFR LA IE M FGR A WIRARIAEML, P EAH N —
AN EA A A ARG IE KA 4 X LRI W T B S 25 BRI, DASTCRGE SRR -

* escaped - X NHVCHAEE P, AEBOABCHRD 5.

* named -- XAV AETE S0 HAATAPR: AR 2SS iR h iy 7 B AT -

* braced -- XAHICECH A IG5 1 G OATA PR BN 26 SR T i 4 R AT B ARG

o invalid -- XA VCFATAT AL/ AT GRE A IRAT) , HF BB 24 B IR R AR .
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6.1.5 FHBhF %Y

string.capwords (s, sep=None)
fiflstr.split () S8R, fifllstr.capitalize () FFRTEFARFIEX, Efllstcr.
Join () MREGHYERFIETHE . MR AT —DSL sep BAEMEECN None, MIELER) S P2
PR BA ST HIFRAUR B 2 TR QWA ER, 50 sep ST ARAR 2> FIPEE FF] .

6.2 re - IENMFTEXIRE

JEACRS: Lib/re.py

RXAMELERFE L 75 Perl 15 2 IR 28 VT Bl -

BEARPHE R 1 AR IE AT A Unicode “PATH (str) , alPAE 8 7 47H3 (bytes). {H)&, Unicode P4
Hi5 8 AP ATHANAEIR AL b2l VRARE Dy B A PLAE Unicode “FATHY , 2R MLl
MPATRARAERS BT H 0 SR A 2T 5 i ] BRI R A AR ) e — L

TENZRR A AL ERF '\ ) RFRFERIE B RV R R AR S | B TRRRR & . X
5 Python [ “F4F 58 S TRME HOWRE [R] 245 TAH R B 0 R = 2R vhss s Bilan, BEDCRE—AN SO mfE,
FATREL IS B NN\ SRAVE AR RO IE R 2 \\, A SRR 8 Python F4%F
R TAE T A 3 \\ . T BB R, 7F Python fi8 45 5 5 T 88 ) B SO bR S A A4 JE i
LR, AR ST A Deprecationarning FAER KM N SyntaxError, AT N BEIEXTT1E W32
IR AR VA BINFE LR RS KA .

RPN T IE MR A A A Python B R G FAF R FRYE TR "o BT R mEY, =
BHTRBAUT AR BUE o \n" ForfLs '\ A1 0’ AR, T m\a" MR s
AT FEAFE . BEEUFE Python AR A B A0 2 T A X PR LA EAF FR R n ok R o

2 A3 1 U FER AR A O R BN O ¥k, FE 4 18 B Ak AL XS EUE — MR, ANFRE G
B ANIENTS, (BT itk S50

hs%:
S =T RAER regex , $RAIE T SHRIEE re BURARA M APLEZ 1, [MIN R fe it TSN B BERISE 42 i) Unicode 3¢

Fre

6.2.1 EEMRERX1BE

—MENFIA (B RE) $87E 75852 LR AR R BEH A 1K) o6 B0 DAL EARAS A2 54T S 2 R IR Gy
SERYIENZRAPCRE (80— IENRIA AR R LR R — A, XA SA S SO ) .

IEM R TT ABEEE ;. a2k A il BERRIEMIFRIA, B4 AB R IEMFRXA. d@H, WRFRFS p ILHE A
FHI— P g UL B, I8 4 pq RTPAVLHC AB. FrAE A 503 B WS RIUSEHARIE, A Ml B AFAE R 461
W mAATIN . A, S22k n] MR 2 Z) i X L i) ] B 2ok Uy i . 1 Mo 22 TR k=X
FEHSCEL, 2% the Friedl book [Frie09] , B HA S 1Rgs 1 B 558

DA R R IE M FA MR M BB, BRI EAINOR, 5% regex-howto,

TE ek T DAL A el o P TR . KRBT, Wl A, v, B 00, AR IE
MR . CATICE H 5. AT APEETAF, B0l Llast IUIRS AR ' 1ast'. (FEX— RO
sb, T this special style Ayt IENEAR, WM AWE S, BICRMNFHEA ' in
single quotes', H7|EHat.)

FESRE, W B O, BT, R T AR S E S S, AT S
MR AR
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BEEBWA (5, +, 2, {m, n}, Z) NEEHBERE . XFERG T IR 54 2 BT, AIHA S P B s e
KL e BN —ANZEEERE, aAMEHES. n, £xX (2:a{6) * LA 64 'a' FRELE
FERREL

TR TR

- G EBRE, PUBCRR THATRT BT . WERAEE THR&DOTALL | BRFILE L FEHA TR AT B AT o
A (EARTS) IRk, 9 BAEMUL TTLINE f T LA T IS 8 M5 -

$ DLECFATAR R ECEAE AT RRYIRATA R A — 74T, fEMULTILINE R 4 Ve FLHATAT 2 Bl Y SCA
foo PLfit’foo’ #l'foobar’, {HIFN|FEIAT foos HILHfoo’. TEAMAYE, 7F 'fool\nfoo2\n' HI#ZR
foo.$, MH LA foo2’, HAEMULTILINE iz R A PAERLE] fool’;s 7E ' foo\n' H#EZER $ &4 E|IHA
(Z51%) DCfic: —NEATREZ R, — NMEFRHERIR R,

* W E R A IECPCEE 0 BME R ER , REZHILE 4. abx 2ILAC 'a', 'ab', ®3 'a' &
HRHEEEAD " 'b'

+ NPT 1 AL ERER . ab+s RPLE 'a JSIHEREE 1 A ERMEREAD "o, EAXITE

'a'o

? XPERTH A IENPLEL 0 3] 1 IREE . ab? KL 'a' W3 'ab'.

*2,42,22 TE Tt A2 MR ka0 ENTETARE IR RS ML . AN R
AT MALERI <. %> FHIE] ' <a> b <c>', CHAIEAFRE, MANE <a>'. 7§
WRF2 JEAR N 2 FFARER A 2F 22k 7 X R A dfn Ty SIFTUCHE R 0 5 RFHE R,
FATEIR <. *2> 2 (ULITH] ' <a> "

{m} W2 IR E S UORE m AT F m OGS SEUCRRIN. I, al6) TR 6 4 'a
{ERARER 5 4

{m, n} XFIEMEIEAT m 2] n WILHS, FEm Fln Z[ABUSEZ . AN, a{3, 5} KFILAC3 2| 54> ra'. 2%
m EARE TN 0, 2 n f5E EFONTCRI. tLhna{4, Yo fFILHL 'aaaab m# 1000 4~ 'a' &
BE—A~ "o, (ARBEILHAD 'aaab' . S ARERME, 75 WITCIEHE B AT 1% Z M Bb 1~ 5

{m, n}? HI—MEMWFFIEDT AR, HICES S/ DA A tban, X+ 'aaaaaa’, a{3,5} VL5
A ra', 1fia{3,5r? HILEZ 34 'a',
\ B SURFRTAF (FUVRRDERED >, 20, s bbb ), s Fom — MR T8 Bk 2 Ja it iTtie.
WERAREA M FEIAE TR (o raw' ) SRFEBFHERX, 40 Python W H SURHLAE MEE T4 40
R SUF A, Python [0 IR0, SUBHFLAI AR A g h AE A7 ER . 402K Python W] AR Fii% A
5, IBARFBHIEEN X EE IR . XK FEER RN, BroAm B, A SRR ES, I
B R ARFAFER
[1 HTRR—NERFES. E—IEGT:
o FAFAIDARMA S, HAN [amk] PURE 'a', 'm', #{E 'k'.
o WPAFEIRTFAFEHE, Wl - WA TFAERK. W [a-z] FFUCEATAT /NG ASCI F45F,
[0-5] [0-9] KFULECA 00 B 59 WPIIET, [0-9A-Fa—£] KFPLFECAEMT+ Nt %, an -
AT TH L (Bt [a\-2z]) BEEWMEEEMNEERRE (W [-a) 5 [a-]), BHHFERYE

WERF -

o BERTFAAEEAT, RETIEIRS L. W [ (+%) 1 RAVTER LA SCEFRF (1, T+, e,
or')',

o TFAFN \w B \s (MR E ) FEEGNTTAEZ, B PAVLE R FAFHASCIT B{# LOCALE
PP TE

« RAESEATEIH N AT DAL TR AT IR, IRIEA BT ~ , FFA FAESE A AN
FEALLBIR, WA (5] HIRIATR, BT 151, (] HIRFEFE, BT~
R ALESE AL, WA X
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o TERGWEILHE—AFAF 11, AWM, EAMEEZan EREHT, EAMEERaEs
B0 e, [OINT{H A 110 [{}] &R PALEHES .

* Unicode Technical Standard #18 B[ B HE A FIE A LR BBFE AR RIS . X FF 2003815,
JRCAR T Bk AN AR, —AFutureWarning YA 2 LW LEME raise, W& PATILF
oL, E£AH U G, SEEAUE FIFERFI "=, tea, T~ R Tl
BB SRR L.

3.7 MR WER— TR R I TE ER RS UMW, — D Futurelarning & raise

| A|B, AFIBA[PARATEIE N ZaA, Bl —ANENERR, VTR A 803 BATEANIENZE AR AT 1
W, BEALAFEAS (WFA) WEEH. B EFREREE, 1 2R A 22 84 3517
VCHD . 24— ARERTE R TCHENE, XA SO, B2, —H A JTERUSS), B SN FE T IS,
BB AR A4 — A UCHL . SO UL, 1 BERFAOAN SR . WURBEDCEL ' A, O\, B
EMESEFER, i (1]

(...) (HE), WEFESHEEIENEESX, AR BAEHITEMSE R . SRS, HEmNEnT A
BAREL, HRTLATEZ JG H \number ¥ P HHEA TR UCED, 2 )G dEfr iRl pind . BEUCE 74T ' (" 5
LN CE N, EITEESEFEMESE: 1, D],

() RRMYIEERCIE (—A 2 BB IFTEE ). 2 RS A TRE TR MESR A
ARERTETE . R A ARG B A A (2P<name>. . .) EMERIBISN. PAT I H B SRR
I,

(?ailmsux) ('a','i','L','m','s", "u', 'x"' PP L) XNHGICH— NS FAH XA
XPIE N RGBS P MR re . A (LUCHE ASCIL“E4), re. I (BB K/NG), re. L (IEFHM), re. M (£
i), re. s (4 dot PR AHPE4F), re. U (Unicode PLAL), and re. x JUKAE) . GXEEARICTE LN
7 W) AR AR X AR D S R IE MR, X ERAEH, %k TH#Ere. compile ()
WL flag Z50. FMCWARTER B FAF R B (L8R

() IENEES A ARMIRACAS . PERCTESS S W R IE MR, HiR - 4T LR TP A7 H R AefEdhdT
DUE 5 B B e 2 2 SRR e |

(?ailmsux-imsx:--) ('a', 'i', 'L', 'm', 's", 'u', 'x' PP 0 KF LA, Z)GPEIRM - fEG T
BREE i, mt, st Tk B 2 ) XA R Y H o R BB R TR AR
itre. A (HILHL ASCID), re. I (BBK/ING), re. L (EF WD), re. M (£17), re. s (R ILELITE F49),
re .U (Unicode JEfiY), and re.x (JUEARRK) . (FRicfiiRFE 23 m 2 )

'a', 'L' and "u' fENNEARCRMEHDTR, BIAVENTRRESS A&, siEIREE ' . Sfbi]d
F A BAE N B AL, BB S TS AN, £ Unicode i, (2a:...) YA R
VCEC ASCIL, (?u:...) HJ#ely Unicode PURE (BRIN). 7E byte FExlH (2L: .. L) PIHCHIES M,
(?a:...) YK HPCE ASCI (BHA). XA X B A &N ITHS, 55 MY PEE R Z 50
3.6 UHTINA.
3.7 MRS 75 tar, "L Ml "u FEERTAHE A

(?P<name>-) (MAULA) HKMUEMLLA, (B2 VCH R 7B 4IE SRRl 1t 2 IR name SE3REUY . 21
B WFRAR Python ARiR4F, HHAEMNAEG4 HEEH— BN FEERE X, HfgE —%. —4
AR N TFAE, XA EEA i mE .
A HA T DAE=F E R SR 5. iR (2P<quote>['"]) . *? (?P=quote) (i,
VLR B | S5l WS | S FE K 1 74 e -

6.2. re --- IEMFRiERIEE 111


https://unicode.org/reports/tr18/

The Python Library Reference, £[F] 3.9.1rc1

5|4 & "quote” Y ET X 5| HAE
FEIENH BN

* (?P=quote) (WI/R)
e \1

AL PRPCRCR 52 m

e m.group ('quote"')
e m.end ('quote') (%)

i3 re.sub () B repl Z50+ . \g<quotes

* \g<1>
e \1

(?P=name) S5 —A 4G EICHCHTEARA Y name iy 414 DRG] Ef [RIRR A 7 ER
(4-) R BN RSP

<) POREE - BINE, (BRIFATHE AN . XY lookahead assertion, AN, Isaac (?=Asimov)
VLHE 'Isaac ' HATEJGHZ 'Asimov' HIHHME.

(21-) PUED - AEFEIEDL . XY negative lookahead assertion (BIARELZ ). AL, Isaac (? !Asimov)
HAE)JGMH ~2 'Asimov' IHEATLH 'Isaac ' .

(?<=-) VUERERFERI ML EIAE, BREIEIEE - N AR 45 E. X 0:dfn:positive lookbehind assertion
(IERJEMWE) . (2<=abc)def XFE 'abedef ' HHRE|—AILEL, B NERXMAEEE 3 MFEFHR
HREUE IR, AEW AL AR E KT, BEHE abe 8 alb 2 AR, HE a* fil
a{3,4} AA[PA. DA positive lookbehind assertions JFEHIREZ, U1 (?<=abc)def , HAEM a JF
BEER, MEMdERER. RTEMEEMHscarch () WAL, MAEmatch () REL:

(?

>>> import re

>>> m = re.search (' (?<=abc)def', 'abcdef')
>>> m.group (0)
'def'

XA TR ZR AR BB JE 4T Y B -

>>> m = re.search(r' (?<=-)\wt+', 'spam-egg')
>>> m.group (0)
legql

3.5 AR ISInE KA GG TR S .

(?<!-) PUERMEIMEZEIAE ... . XA negative lookbehind assertion (JGHLWTIEEEE) . RLIE
] JE T, A AR RC L A2 E K W . FH negative lookbehind assertion F 4 i A =X AT DA 745 5
BRIFIRI A BT VLD .

(? (id/name) yes—pattern|no-pattern) UIHR45EH) id 5{ name 1715, 22 VLHE yes—pattern
, k2% VLA no-pattern, no-pattern W3k, WAIPABZNES . WM, (<) 2 \w+@\w+ (2:\.
\w+) +) (2 (1)>1]%) B— email F£zLPCEE, VLA '<user@host.com>"' B{ 'user@host.com' ,
{HARLPURE '<userfhost.com' , HHARSPUHEE 'userfhost .com>",

{1\ A AFAURBORIRFIIAE R T . ISR A ASCIL Bl # ASCI 6, TBATEN
U IR A5 A, \5 DEREFAF 5.

\number PLRCEFHEMAG. BMESZE—NHE, IGMN LIRSS LIl (.+) \1 LA 'the the'
B 155 55" (HALILHL 'thethe' GERAGFMIMIZH). XIS AEH T ICRCHTTA 99 4>
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Ao QR number EE—NUALZ 0, B number 2 =AN\BEHIEL, ERASWHEERL NG, 10
e /NHERI RO AE O A0 ) TRHEA N, AR SRR R 77T
\& HCE P AR R IT AR -

\b VLRI EAFE, H AR IR e 45 R RO e . — DN O B A s . R, % \b
FE SR \w FIN\W FERFZ 0], 803 \w FIEFFER IR a/as B i, BEHE r ' \bfoo\b" L 'foo',
"foo.', ' (foo) ', 'bar foo baz' HAPLH 'foobar' B(#FH 'foo3',

PRIANE OL T, Unicode “EHEFIESE 2 HE Unicode A0 (I 1Y, HZ AT A ASCIT ARic k. 4
R LOCALE FRiCHER B S, TR H A S H Y HiE S KR B EN, \b FREBHBFH, ES
Python P4 52 SCARFEZ

\B ICHiss F47E, (H REEERI T LB 45 . AR r'py\B' PLAL 'python', 'py3', 'py2"', (HA
ILHE 'py', 'py. ', & "py!". \B & \b BHdE, FrbA Unicode #2112 o Unicode 7, i
BN RIZRM R, BARTT AR ASCT T bRk eAs . WM H T LoCcALE FRa, WA A Y miiE S

DI
\d
%tF Unicode (str) FE:X:  PCRL{E{] Unicode | Hil5k (#i/27F Unicode 4F H 3% [Nd] HIWFRF) . X
38T 10-91 , FIMRZHALMETFFAF. WRKE TASCTT bk, BHITH (0-9] .
ST 8 fif (bytes) ¥EX:  DCECATA T-#EdI%L, w2 10-91.
\D VCELAEATIE+HERIETF 7. B \d Bk, 2RSS TASCIT ARk, AN T [(70-9] .
\s
%tF Unicode (str) FEX:  PCFLATA Unicode 25 FH74F (036 [ \t\n\r\f\v] , A REZHMFFF,
FE MU [R)VE 5 HEROI I 24 i R 72508 ) o AnSRASCTT B, SEHICEL [ \t\n\r\f\v] .
%1 8 i (bytes) FEA:  PTRL ASCII A FIFAF, B2 [ \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:  PCHC Unicode JRiE AT, L& T 0] DARY BGIRIVE 10 26 JCH 24, HALFEEL
FRTRL . MREE TASCIT frd, ¥MHRICH [a-zA-20-9_] .

X T 8 4 (bytes) FER: Vi ASCI P47 H IR RIF A N I 4R, Wilie (a-zA-20-9_] o WRKE
T LOCALE #RiC, WVCHC 24 A h 7 DA R M A T A 26

\W VU R BRR PAF ) 4. X5 \w IEMI . WREH TASCIT bR, XS M T [~a-zA-20-9_1. W
WA T LoCALE AR, T4 DEFE 24 wif sk A BE AR R R AR N R I 745 .

\z HPUEFERFE R
2 4y Python FARIERL ST AF Al 1F W b XA M 0 HF . -

\a \b \f \n
\N \r \t \u
\U \v \x AR

(HER \b BN THR MRS, € RIETREANERBR, i (\b] o)

"\u', AU R AN B S8 I AE Unicode B HRTRER A 7E bytes U ENTS REEE R RN ASCI
T SUPIIRBEAER RN, SPCUAER DR A HE.

INHERVEE SRS — AL AR E AR 0, 88 A = A \IERIBAL, A8 AR B\l S
HARRGOL, SBEIERATIN . X, NUEflFE e =Mk

3.3 MUEEAE: W T P \ut I NUT B SUFS.
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3.6 JRCE A iy 1\ Ml ASCIT P45 AL AR LR U iR -
38 MU WS T P \N{name} "' ¥ IUPSI. SAEFAFRFHIES—FE, EY R T4 Unicode F4F (FI4N

"\N{EM DASH}'),

6.2.2 ERAE

REHE LT ILA R, Wi, F—DPl5h. A L8R IO 135 1 IE ek X E R RIS (T — 265
Pe) o HREREEM B, BRI IEMFARGE, ST THAE,

3.6 MU A PR H R BAERE RegexFlag FIWEBI, XPIFRenum. IntFlag ) TK.

re.

re
re

re

re.

re

re.

compile (pattern, flags=0)

P IE N Feh R g 13— A B0 ik Kb 2 (IEIXER) , aTAFIERS, @ik x5 m oy
Vimatch (), search () PAMEAIIT AR

iz/l\%(iijiﬁﬂﬁﬁ)ﬂyﬂw\iﬁiﬁ‘éﬁi FRALHER L . (HA AR A AR EAS &, ATDAGE 2 OR #41k
gier (1 BRAERT).

izl

prog = re.compile (pattern)

result = prog.match(string)

ST

result = re.match(pattern, string)

U B2 Ul XA IE MR s Ui, il re . compile () FIRAEX IR MRS ABER AT, "IPALE
FEFF BN 2 o

Wl it re . compile () HiPIRHIRE, RGN RECABLE, BTG IE NI Fekat (1 T
T IR U

A

ASCII
ik \w, \W, \b, \B, \d, \D, \'s fil \s HJLH ASCII, 1fij A s& Unicode. X H %} Unicode FExXAG %L, 29k
byte FEzUZMs . AL T HITANEEHR I NEBRE (2a) .

R, NTHREMGHRE, re. USRI (A MKF X re.UNICODE Al AE (2u) ), H
JEIXEEFE Python 3 2ITARY, FNBRAFMFERE 42 Unicode 7 (9 H. Unicode PTECA FEi4F byte HiFE).

DEBUG
RIS debug fEEL, B NERARIC.

I

IGNORECASE
AT AW KNG IR £k X (a-2) A VEE/NE F4F. Unicode PUEE (Hulm U VLR o) [AIFEA
A, BRARBEE T re. ASCIT ARiCREE 4 ASCIL PERE . M H1iE S KIRA S MUEXAMRIE, BrAEsE
T re.LOCALE FRic. XS T HNEFRIE (21)

R, ME T IGNORECASE FRid, 2 Unicode 3 [a-z] B [A-2] WZ5ERT, BIFSPTE 52 4
ASCIL F£5F0 4 ANEAMYAE ASCH F45: T (U+0130, Fii T KEH 1A SAE L), v (U+0131, 2T /)
BEA S, T (U+017F, 11 T /NG K s) and K (U+212A, FF/RSCAFS). IR A ASCIT FRid, AL
fi’a’ 3’2 AIVA” 7
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re

re.
.MULTILINE

re

re.
.DOTALL

re

re.
.VERBOSE

re

re.

re

re

re

.LOCALE

H 24 BT 5 DI \w, \W, \b, \B FIK/NEHURITEL . XAMHric HAEXT byte FEUH R XAMRic A
FHH, FAES KIBPLHE AT, Bk R E A 2577, M HEX 8 747 H %L, Unicode
VERCAE Python 3 BLERIAJE, P DAMEHIARRIE . XK NERFRIE (°1) .
3.6 Wi S#: re. LOCALE HEEMT byte #ExX, T HAGER re. AscTT —EH].
3.7 WU HEAE: KT re. LOCALE FRic i 4 138 1E WX G AN e 13 0O 5 DXIRE . 18 5 KR &
SFE VT B B A s i FL 5 2R

M
WEPGE, FEXFER T IWEEFERENG, 8170 (B 5 e SRNATS) . FEXFAF
'SR R, eI R (AT EITE IS ) . BUAROLR ) ) PR Rk, st
VCRLFEAFHR B . XTI NERFRIC (2m) .

s
ik R AR ISR AT AT, AR TR AR X MRS, L RPEHD MR T AT HoAth AT
T4 XRNEARIE (2s) .

X
EARC ALV R G B 58 B ] St B A I ) k. 0 A BO IR IV E R, . S AT S S ans, %

PEAE— PR G Y el SRR S, BEETE 2, (20 or (2P<> MHZ N B—MTNA # A
TETFRHRFNE SO, AL Z G PR IERE .

SR T TR D2k 3R A L DT e — A R

a = re.compile(r"""\d + # the integral part

\. # the decimal point

\d * # some fractional digits""", re.X)
b = re.compile (r"\d+\.\d*")

X NERFRC (2x) o

search (pattern, string, flags=0)
A F 45 BN TR R — 8, TR I — ARG B Bt %o BSREAT PLRC, Atk [a]—
A~ None ; HEREEMAE—NEREZILAZ AR

.match (pattern, string, flags=0)

WA string JFUGRY O S A FAFILRCE] T IR WSk s, stk [l — I RZR IR ded 2 o AREA
PUfE, mtik[e] None ; JERERFRKEZICHZAFN .

WERMERMULTILINE 2RI, re.match () WHICHFAFRRHFFHOE, AR,
WIERARKEENL string FAEAR B, il search () IFMA (WA ZFsearch() vs. match() )

. fullmatch (pattern, string, flags=0)

UNSREEA string PEPFCE] 1R MK AREA, Woak ml—FHRLRY 2 e xf 2 o A Mgk el —A> None ; #HEIX
PR VLR 2 A [ Y o

3.4 BB

. split (pattern, string, maxsplit=0, flags=0)

M pattern 53 ¥ string o WAL pattern FHFARENES, IAPTAMARB T B EAEIIRE. MR
maxsplit 5%, T Z AT maxsplit YWorla , TN A FAF 4R B 25 R M e a— P Io &R

>>> re.split (r'\W+', 'Words, words, words.')
['"Words', 'words', 'words', '']
>>> re.split(r' (\W+)', 'Words, words, words.')

(Rt
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(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 13|, '9'}

ﬁg%ﬁ; AT EA R G, HILE PRI, ISR S U FRF I G X T4 R
B

>>> re.split(r' (\W+)', '...words, words...")
[, '...", 'words', ', ', 'words', '...', '']

DRI, 73 B ALK 2 Hh BUAESEA ) 2 o AR A (0 2
PR DEEERE 0 TP A5 eR L RAEARI AR BLAE R

>>> re.split(r'\b', 'Words, words, words.')
(', 'words', ', ', 'words', ', ', 'words', '.']

>>> re.split(r'\W*', '...words...")

['l, IV’ VWI’ 'O" lrI’ ld‘, lsl, IV’ ||:|

>>> re.split(r' (\W*)', '...words...")

[", l'..V, |', Vl, IWI, ", IO’, |', ’r', ’l, 'd', 'l, ISI, '---'[ IV, IV’ VIJ

3.1 R AE: Bl T AT ekRiC S5
3.7 WU S BN T A AT ER YRR 4B

re.findall (pattern, string, flags=0)
X string & Al —ANANEILY) pattern (VLHCA R, string WNAEBAE BEATIHE, VLl H I I0U7 & Bl . 0
R BB 2, SR BN HAESR: e PodnsR (R g HE
i) o 25Dl ot S e R

3.7 A AR DB EAE vl DATERT — D2 i e B T .

re.finditer (pattern, string, flags=0)
pattern Tt string Eﬁﬁﬁ E’JEIFE’EILEEE jj — kN iterator fRAFT BT 7 o string NI,
VERCH Y HES . 28 DL A & 7R 4

3.7 R 5 4F§IEEBEEEHI%EE§~/|\§IEEEZE&IEETo

re. sub (pattern, repl, string, count=0, flags=0)
IR EE AL repl BRARAE string fe /e il AR H S 1IN pattern TSR FAF . WARAEBCAHKRE], WA
ISR ] string . repl W] DR FAFRERE: QA FAFER, W AR SRS SOF SR AL B o
WYL, \n DYFHA—DNATHRF, \r DPEAA A B, WKIZEHE. RAY ASCH F 175
SOFHURBAEARKAL T, 24 EEE ORI . AR SOFF GBI \ & 2PARERFE. 10551 B2
\6 2 HFE I EE 6 T VLEC IR A AP R 4. filln:

>>> re.sub(r'def\s+([a-zA-Z_] [a-2zA-Z_0-9]1*)\s*\ (\s*\):',
r'static PyObject*\npy_\1(void)\n{"',
'def myfunc():")
'static PyObject*\npy_myfunc (void) \n{'

W2 repl j2—A~pR %, IESMGANAREIEZN pattern FTF UL . XARBUAREA — > Riey 2 24,
HraR Il — NS TR . Han

>>> def dashrepl (matchobij) :
if matchobj.group(0) == '-': return ' '
else: return '-'

(Rt
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(R —H)

>>> 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'

RS AT et Xt 5

TLf%éﬁtcountE%’g‘?ﬁ%E’JﬂﬁﬁU\ﬁ count AR AR TR, WIRZMX N SE, S &E RO, T
H VAR o e . A5 VU HAE A IE S T R:, FTPA sub ('x*', '=', 'abxd') i&[d]
"—a-b--d-'.

TEFRFH RN repl ZHCHE, W1 EFTRRHF AR E5IHF, \g<name> K # A A name, (£
(?P<name>-) PAHE L) \g<number> XMMHTFL; \g<2> Hi@ \2, HEBEL T XM, W
\g<2>0. \20 PR 20, TAZH 2 JGHIEREE