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1.1 TN

o WERHMBL CRIAIME: Unix” JERE, ROREMIYRECEFAAET Unix RGP . HXOFARIEHAFAET 4
MREERBERG

o QERBCA BB, FradEd] RN Unix” YRR ECET SCRREET Unix 200 MY Mac OS X R 5¢.
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CHAPTER 2

Python fiffds W TR Z BRECHIZRAY, GRT ATEAE TR EE T & AT AN #- BRI 51 AT

MBS

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)
Rl — AR A XA . SR AR — BRI . AR SER — AR, MR E . Ik x &
XT __abs__ (), Wabs(x) ¥i&FE x.__abs__ ().

all (iterable)
WS iterable B FTA TCENE (SGERZRNES), B True . M1

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

IR iterable [AT—TCE HEWRF] True, QIRERINZ, RFE False, FMT:

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')

('Ob1110', '1110")
>>> f! ', £ !
('0Ob1110', '1110")

FiW format () PHEZAEH..

class bool ([x])
R E—NA/RME, True B False, x (8 HARER) AL MK 42 Refedh, Q1R x RN BEE I,
kA False; HABAFMIRE] True, bool Fgint TR (HBWEF XM - int, float, complex) ., HiAfth
EARMEKEE. ERA False fll True HINSEHBI (S04 R 14).
TE 3.7 SO R x BT R BAE N E S 4L

breakpoint (*args, **kws)
R B FER FH BPRARBE AT A e HAORUL, Bl sys. breakpointhook () , HiEG# args
M kws o BRATEHL T, sys.breakpointhook () Wpdb.set_trace () HIEHSE . 1EXFE
T, BEiEE—ER A, H SRR T Apdb Hig AR EED AR B aT#E A A . (H2,
sys.breakpointhook () W PABRE A HA—LE R F I M breakpoint () B, PARTFH AR
FHAREAR o
5k —AFitZFE 4 builtins.breakpoint HF1FZ 4 breakpointhook,
3.7 BT ge.

class bytearray ( [source[, encoding[, errors] ] ] )
iR [u]—ANHr Y bytes $4l. bytearray FE2—ARAPS, WEHTHY 0 <=x <256 L. B4R
AR KA H W ¥R, T R 520 2 (RIS bytes KB R 1k, S Wbytes 4=
bytearray 1%
A[EEHE 2 source N] AN 7 2R W U AL 454 -

o WIERE—A string, EEAHEPE encoding ZHL (errors ZHA R VW) 5 bytearray () &l
Hstr.encode () Ji¥EF¥s string F575 Jif, bytes.

o WRZ—A integer, SAIGAK/NAIRECTF IR, FFOEH null FHYIETE.
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o WIBLR MO buffer BETIIRESE, BN FLE buffer 2 KA 740
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
BB _ call_ () WIEEATEE.
3.2 BRI BE: X R I AR 7E Python 3.0 ##2F% T, {HFE Python 3.2 B{E BN A .

chr (i)
&[] Unicode {57 A HEEL i IFAF A EBA% . B0, chr (97) REIF4FH *a', chr(8364) &[]
TP rer. Xigord () WIMREL.
LB EHTEREE 03] 1,114,111 (16 ] 378 /& Ox10FFFF ), 45 i B X AR, &k valueError

IS
o

Paslat]
@classmethod
oA R Tk .

—AEITEEACAENS AN ES, iR DO EIEEA H BRSNS AT 5
Pl ESYIRIN

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

@classmethod XFEHITERFR N R A decorator -- 112 5] function

KR A ATESE AT (Blgn . £ () WA ATESEBI B3 T (Bl c O . £0)). HETRIELASMY
i’iifﬁﬂé‘?ﬁ@%o WERE T EAEHT R EMIRAE L FIH, MR R SWENREHE 1S
AT

K Cr+ 5 Java P ERS AR . IMRIRFREIEH , WS Hstaticmethod() .
MTREZH XL TEEE, HSH types .
compile (source, filename, mode, flags=0, dont_inherit=False, optimize=-1)

Ff source i UGB AST X145, RASXF R PAtiexec () Heval () 4T, source W] LA ML FAF
B, FATEAE, SE AST X4 & Wastc BIHUR SR T e AST X4,

filename SEZ T E RS PUY SO s RIS R TR ZEM SO E2ER, wT AR A—SE T HERAE (4
WA "<string>'),

mode B HGE T g IS B, WIR source ZEAIFH, AILARZ Texec'; WIREH—FIK
X, ATARE "eval'; WRRRALHNAIEN, ATAZ 'single' . (FEHJG—FMENRT, R ELRK
PUTEE R None 529 TEIH R, )




The Python Library Reference, %% 3.8.3rc1

A SR flags F dont_inherit ¥ HIAE i3 source 2L BIWFA future 1547]. WIRPTE A ASRAL (S
FEE) WLl R compile () WIACHDFE R future 1E/A] - HIF D . WA H T flags SHUH
H dont_inherit (82 0Z%) W flags ZHUITHE 2 1) DA IR LE TR QAT A A %40 future B S8 . R
dont_inherit }j—PAEZ8E, WG flags Z44 -- AE AN Z0T) future 1547159 200

Future 547 fiff ] LU A 2R 36 a2, 2 18 A) vl DA 3 3% A 5k ok 48 08 . H AR RR M 19 Lo gy o2 7T DA
i future B _Feature KAYLHBIH compiler_flag @RI

Al S EL flags B 245 TR B ARVFHRIFMIRE T8 KR JZH await, async for fll async with,
W2 T R ast . PyCF_ALLOW_TOP_LEVEL_AWAIT K}, FRR[EMCIEITEAE co_code FiE T
CO_COROUTINE, JH[iisf await eval (code_object) A H A HFHAT.

optimize SEZARTE HiE R ILACION ; BOME -1 PR SHREAR 0 -0 IR R AL . RaRgh
0 (A _debug_ HE). 1 (BrEwilEk, __debug_ MR) 2 (CCRFAFERBEIMER).

WK g PR A R, RS M K SyntaxError FH s WUREAD AL null AT, 00 2 fil

K ValueError %,
AR GEA T Python RBS ) AST Rk, 1S fast . parse ().
B k—A it E compile P SEL source, filename,

Ef#: 7E 'single’ I 'eval' BAGFZTULFAFBN, WADHAE D PDRITAFER. X
flicode BB A GG MTE R 5E bk -

B AR R G RIS E SR TR ER AR AST XF40], Python i RERS A W] HEE 2 Python AST
Gt e A A P R A T 5t

TE 3.2 BCEH: A VPl Windows il Mac fHATHF. 7E 'exec' BIANHEHEMRATAFL . W T

optimize &% .
e 3.5 IR 2 Hi source AL null EA5 TGSl % TypeError B .

3.8 Fi MK B fE: ast.PyCF_ALLOW_TOP_LEVEL_AWAIT P ¥E 0] 7E HE kRt A& A AR 6 5 25 )2 2
await, async for fl async with B+,

class complex ( [real[, imag] ])
ARME N real +imag*1j WAL, SCRFFATHR B PHRAICN S0 WERASE — MBS 275 eR, W EHdR
R — AR, I LB A 6 =S . B NMES AR PR S A2
ERMEERE (LFEEH) . WA T imag, WEGAEAE, WiEEMEBRine ffloat —f£dE
FRUERER . RPN S, WaR]E] 05 .

X/~ Python X4 x, complex (x) &xZ 645 x.__complex__ (). WIH __complex_ () &K
EXHEELRE _ float_ (). MR __float_ () A XWPBEELRZE _ index_ ().

M U TFAFER AR, FATRTE + 50 - 1A B AURNEEA 2% . Bl complex (11423 ") RHIA

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

FeF £ - int, float, complex iR T EERAL,
TE 3.6 JREE I AT DA TR R A SCE R i B A T A .
1 3.8 UH I AR __complex_ () Fl __float__ () REXMELIRE __index_ ().
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delattr (object, name)
setattr () MXMEE. LSRRI — TR ZFFRUARNZIHEATEME . IR %
T, ZRBCRH RS e i JEbE. Bl delattr (x, 'foobar') %MiT del x.foobar .

class dict (**kwarg)
class dict (mapping, **kwarg)
class dict (iterable, **kwarg)

B, dict WRRB—AFHE, Sldict Flekdf £7 - dier TREXNE.
HARALRT, ESWNERW1ist, set Mltuple 2, PAfkcollections f5dk,

dir ( [object] )
ﬁni&ﬁiiﬁ, VU3 ] 24 B A A TS B A ARG . IR 2, B 2SR MR R A U M
LI

WMRNEH N2 _dir_ () WFEE, BAZFERSSRE, I HOauR E— @ E. X
VFSEELH E L __getattr_ () B __getattribute_ () PREIXTREENS H & Ldir () KRG E
IR JE

IR dir (), XPEBEEEMNREE X dict @R RIER B
SERBIFI A B RN, WRNRA AEN __getattr_ (), IREGRATREAUER .

BN dir () HLFIREA RSB GAT AR, B SBR[ A i A 2 ik 4 s B

o QRN GURBIAR, WFIR A SRR

o AURXTGURRMEEXT S, WIRUEENRBIEATR, H Hid AR 2L w .

o B, FIRMAEMRIBIEARR, EREEMNEATR, I HBHERERER A B E .
AR [ B Fed i PR R . il

>>> import struct

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

['"__builtins__ ', '__name__ ', 'struct']

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

['Struct', '__all__'", '_ builtins__ ', '_ _cached__', '__doc__', '_ file_ "',
' initializing__ ', '__loader__', '__name__', '_ package_ ',
'_clearcache', 'calcsize', 'error', 'pack', 'pack_into',
'unpack', 'unpack_from']

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

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

>>> dir(s)

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

W Hohdir () FEZNTHETELEAMNEH, AT SRER B ANTEGRNZ FEE, A
JE A R IS5 S ) TR e — Bk, B BRI T M T BEXE R R RS 2 IR ek A . fldn, 24582 —4
R, metaclass [ JETEAN B S FELE RS R .

divmod (a, b)
BRI (AR BFEE RS, FFERI TR BRI R B — X R AR A X TR G EERE AL, &
FAME BARIZEFHN . TR, 45581 (a // b, a % b) —F. WTHEAE, 45588 (9, a
% b) , qiliH & math.floor (a / b) HAEEX 1 /. FEAEMIEL T, 9 * b + a $ b flaft
AME: Wk a 5 bIEE, BN bL—FE, JFH 0 <= abs(a % b) < abs(b) .

enumerate (iterable, start=0)

R[] —AMEER G o iterable ALIFR— S, Biterator, SCHAMSIFRFENRIIM R . enumerate () 1R[]
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FIERES__next_ () FHERE—NIC, B — A (K sart FF4G, Bk 0) i@t
HEAR iterable HAFHIME .

>>> 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] ] )
SBRATFRE, DA R globals Fll locals. globals SXZ: Wb 2—AF M. locals ] DA AT AT L}
POE

expression ZHRNEH—A> Python F£iks (MFAR EBLR—RMFIR) BURITIFRE, I globals
Fil locals 5~ YAy 42 Ry Ml Jey b i 44 23 8] o QSR globals “FIAFAE LA S DA __builtins_ SHHEHOMH,
W SAERRDT expression Z T3 A AR R B0 A B R bui 1t ins BT . X EERE expression il H H
AR hRHED UL Lt ins BB TE TR HAZ RAGHEE 2 PR . A4S locals “7 S HERIAE
globals "7 Ui, NP7 UL [G] 27, Wk sRAT I S Bl eval () Wl M EREE K globals Hl
locals. TEVER, eval() FBAXTHNEIFREL T 1 CIER) 4 % 15 A 20 iP5 AR .

AR AR R AR AR . TEVR RN it . Bl

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

XA R A DA SR PITAEATACRE S22 (Wcompile () BIZR) .. XAEHT, SEEMLEXTE, m
ANREFRE . R PFLR G mode o2 5¢ 'exec' HLeval () RFMEN None .

PR exec () MBI SIITIER]. globals () fllocals () BRESS HIR 24 B4R A L 7
i, R DA BTG # S eval () Blexec () M.

BT Fast . Literal eval (), GSTIAGA BUTIVE A TR ERT .
Bl R—% 1t F 1 exec T Z%L code_object,

exec (object[, globals[, locals] ] )
AR ECCHF BN IIAT Python (Ul . object W2 FAFERBF RIS . MR R FAFHR, MBAZFArH
FEPRNT R F51 Python AT (BRIEKAETEESR) S W2 RS, ER e E T, T
PPREOLR , AT SRR BRI SO A — R AR (W5 T X TS0 A ET) o 5T
HEMIE L b exec () MBI ET3CH, return il yield iBAHANRERE REE L2 SMEFT -
2R EGR [FEZ None .

TR AL, QR4 WS 7RI, AR R 4 AR A AT . AR R T globals, WI'E W72 —
AT ORBER T T2, % HORF R A T 4 R R As B . MR R EHRAE T globals Fl locals
BRI TR A . WEREEEE T locals, WIE AT DURALATBFIAT S . ORI Z
I+, globals Fil locals & [f]—4lL . AR exec 38PN BASRXT G245 globals F1 locals, WAL U1 [w] fx
AR S L — AT

U fRbr s R 352 Unix KA BIATETRAT. MR AN ST B, 005 AT i 4 Windows B Mac KUK A T4«
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AR globals “FHAALF __builtins_ HBE, WK AR AN WHbuL 1t ins FEHFHLITE]
I, RIS GG exec () 20T, PTDAER A CH __builtins_ U A F| globals 115k
e ) T DA T AR Ay AR

gl k— % it FE 1 exec AT EE code_obiject,

H:fi: B globals () fllocals () BRES HIRE Y HiH 4 R AR, K] LK E A% 3%
Zhexec () BB A =S,

Y BRATSOL R, locals AT AT R 1ocals () BECRI—RE: REiE I BRI locals F 3L,
ARG exec () BROR A AR TIRT focals B8 5h, 5 WIHHb A% % locals I

filter (function, iterable)

clas

1 iterable W eRAL function iR [EI ELAABLETCER , B NHINIE AR . iterable W L@ — T, —3C
FRA A S, B—DIERE . WER function j2 None |, W& EBLER—E %k, B iterable i
AIRIERITCR 2R -

EWE, filter (function, iterable) Y4 TFT— A Mg FEIA, Y4 function 2 None HH}
&5 (item for item in iterable if function (item)) ; function /& None HJBHMERN (item
for item in iterable if item) .

S litertools. filterfalse () TR, HA function JR 7] false i A W HL iterable W G & 4P FEER

s float([x])

1 ] SO B A R x A IR R R

WERLS PR, WERAUS W& TR B F T4, PR AR, Z Al DA 25
o ALEMFFSA A - XMRIERERA . KSR NaN () . IEfRUTESY
RIGTFFE . BRI, BREERIERE, ARG AT ik

Slgl’l — "+" | nm_nmn

infinity = "Infinity" | "inf"

nan = "nan"

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

X B, floatnumber j& Python 7% fi £ E/F LK, UL floating, FH: K/NEH AT LA, i
U, “inf”. “Inf”, “INFINITY”. “iNfINity” #[0] PAZEA%1E 55K

F—Or i, AR S R RREOE A, AR EAAARE (FE Python 2 SRS BEYEREI N ) IOTE 4L,
WS BAE Python VAU ETEE 4, W&tk OverflowError,

X F—A i Python X4 x, float (x) 24 x.__float_ (). WER __float_ () K& XM
KRR _ index_ ().

WREAEES, WRE 0.0,

il

>>> float ('+1.23")

1.23

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

-12345.0

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

(Rt
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(£ LT
0.001
>>> float ('+1E6")
1000000.0
>>> float ('-Infinity")
—-inf

HF R - int, float, complex TR T 1F HAERL

FE 3.6 JUBE I SA5RT DAGE IR Rl 2R AR S vh i B R 7 4 2

T 3.7 WCEEC x Bl HAEIE N S B4

TE 3.8 U AR __float () AREMELEEZE _ index_ ().

format (value[, format_spec] )
FF value ¥:45: 4y format_spec Y5 M4k IR format_spec WIFERERILT value SEZSHYZERL, B2
KEFNE LB FAARERS B . 4 XA 1RiE 2
ERINI format_spec j&— NS F4FE, BHlE MM str (value) HE5RAMF .
P8 | format (value, format_spec) £ % i % type(value)._ format_ (value,

format_spec) , FrPASLHIF AR __format__ () HIEFAX WA, WRERF|object
AT EAH format_spec AN K%, format_spec BUR[BIEARTATH:, KA TypeError S,

TE 3.4 MU B Y format_spec /N J2 25 FAFEE I, object () ._ format_ (format_spec) £ fill
K TypeError,

class frozenset ( [ilerable] )
Rl —ASF frozenset W%, BAAGAESE iterable 1 TCE . frozenset B2—NHEME. f
F B CRY, & frozenset flEA £ - set, frozenset .

EZNE set, 1list, tuple fMldict 28, PAMcollections Bk T BEHIALS.
getattr (object, name[, default] )
R E S fn 4 BRI . name AR FAFER . WA ZFEAR RN ZNEEZ —, WHEREHZEPERIE.

i, getattr(x, 'foobar') Z[AF x.foobar. WIRIEEMIBIERTAE, HARMLT defaul {H,
NEgEE, ENftkAttributeError,

globals ()
RPIFRIR Y B2 R T X PR Y RIB ) (FE R, N Ems, 1
FeE SUE IR ) o

hasattr (object, name)
MBS P MR —DF . WRFAH XN RWEEZ — A, WRE True, 7505 [H
False. (MINfEREIVHM getattr (object, name) HREGAAttributeError B KL
)

hash (object)
REHZ R AE (AR EARTE) . WA ERRE. EATHET A R IT R ke bt LR 7 i 5t
FFE N A FE A E (BEEAIZRERRE, 11 F11.0).

A WRMEREH T HOW __hash__ () F¥E, HHER, hash () RIGHLEFHI TR W R FIE.
FiEZH __hash__ ().

help ( [object] )
JEENERTTB RS (MR T2 B ) . WREA S, Rkl & Baa sl S A
B RSG . WMRLSR—ATFAFE, WEERH. gk, 2. k. XKETFECR RS B RIZFAE, 7
AR H G EATER S B . WPRIES R HAMAL TR G, WS A B R AR T .
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TR ARAE R BAESH R BT RAL (), WEAELGEIEH help () BIRHMEEIRE BHLZ BT
WROEIL S . BEMKXAEE, WS A RMROCEEZH FAQ & H .

PR AGE L s 1t e BEBUIAZI N B Ay 44 23 10] .
1E 3.4 fRE L pydoc Mlinspect WA MR IR 9254 (7 B 4T —2.

hex (x)
PP LA “OX” ARSI/ ING TN 3#E Rl A7 . AR x N2 Python int X4, WA E LR [A]
BB __index_ () Jik. —SEfir:

>>> hex (255)
'Oxff!

>>> hex (-42)
'-0x2a’

R ELF R I K G SUNG I+ 8B 7475, FF A Te “0x” migk, WImlAGE IR J5ik:

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

('oxff', 'f£f', 'FEF')

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

>>> f! ', ! ', £ !

('oxff', 'ff', 'FE'")

AW format () FEHEZAE B
RES R int () R 7SBERFAFER R DA 16 A3 BI HEAL.

ARt AREARBGE OB T8I PR, W £ loat . hex () Triks

id (object)
RETRE “BRIME” . SRR — DA, PR R A R W rh AR e ME— HAEE W . A AR
EEXT R BERAHFRd () fH.

CPython implementation detail: This is the address of the object in memory.

input ( [prompt] )
UWIRAFAE prompt S22, WINRFHE APRHERH , REAWEATA . BPR, B A 1T,
FEHFA 7R (B TRBEREATAT) k. 2430E] EOF i, W%k zorError, Hi:

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

"Monty Python's Flying Circus"

WERME T readline B, input () R ERIEBIT ST AN T S il k2 RE .
gl k—#HitFE M builtins . input MiH &% prompt.
AEHER I A2 J53] % — M HRPE builtins . input /result FAHK

class int ([x])

class int (x, base=10)
] — AT R BT x M RO 5, BB TR S SRR ] 0 ISR x g LT __int_ (),
int (x) ¥R x.__int_ (). MR xEXT __index_ (), B¥iRF x.__index_ (). R x
EXT __trunc_ (), BRRE x.__trunc_ (). MTEFELAE, ERMEEGA.

WAk x ARET, BEH base ZHL, x AR TFATH . bytes, FRIEH N base ) By 1 {H
WMoytearray SBl. HELTFHITAH + 8 - (PEAFEEZEM) , AlG AR ZEMH. —DIEHh

13
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n fBFEEE 0 n-1 98, Hba®lz (Safz) FR 10 5] 35, BRIAAY base 10, FeifFhl kil
£ 0. 2-36, 2. 8. 16 PEHIBCE T DALEIVEL ] 0b/0B . 00/00 . 0x/0X FiZkAFHE . Hhdlh 0 45%
HRA RS I TR RS AR, IEMSSRa 2 2, 8, 10, 16 #EHIi—~. FrbA int ('010', 0) &
JE¥ERY, H int (1010") Ml int (1 010", 8) AWM.

BRI E S 3 F £ - int, float, complex

TE 3.4 WCE T WIER base ANJg&int BYSEHBI, {H base X} 44 base.__index_ ik, WA Z TR
REGHEHIE . PARTBY RS ] base.__int_ i A42 base.__index_ ,

TE 3.6 JRE P BR] DA R R 2 A SCE R B A T 4.
TE 3.7 JRCE R x PUEE L REAE ML E S HL
AE 3.8 R Ik dint. (O KEXNFEHESE _ index_ ().

isinstance (object, classinfo)
WERZAL object 2 ZHY classinfo WL EE 2 (E . [AHEEUE #0) TR True, MR object A
LERAIN G, RECR IR False. QIR classinfo ;2 RAN R Il (B0l H AR TT4 28
P TTH ), IAIR object S AT — KB L HIFHIR ] True. QIR classinfo BEAZIEL,
A RR T R R TTH M T, WS IK TypeError 5.

issubclass (class, classinfo)
W2 class 32 classinfo 1 (B3 . [AJ3EEE #0) F2RMGR ] True. RSWIAEHE S/ 12K, cassinfo
WOLE RN G T, FEIAE LT classinfo HH04E A4 B EK RO #E. ZEAE TG REBL R, #0453

Zi TypeError ﬁ:f%ﬂo

iter (object[, sentinel ] )
B 0] —Aviterator X5 RIGRBATAER —AKS, B NDESHMERRIEF AR, WRBAF
ANSLB, object WS FFIEIMY (F __iter_ () k) MIEEMS, BB HFAH (F
__getitem__ () Jik, HEFSHON 0 TFIR) o AR EA SRR, Sfitk TypeError, Q2
HEE_ALS sentinel, W2, object LA T HHIR R o XAFLL T A B A, R ERTINE
W__next__ () JrikIHER QAT LS MU ] object; WISFHR RS54 2 sentinel WIfih e st opTteration,
0 Y3 [ 378 ] 45

RESFERE L,

Whiter () WH MMM Z —2WHBGERES . B, A Bk f B 2E S0P s s s E 585
sk, H RPN 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)

RER G E TR « LS LAZFS (W string, bytes. tuple, list 2 range 45) B(AEA (0

dictionary. set BY frozen set £¢).
class list ([itemble])
BIRERR N EEL, 11st SLPr bR—Mul A28 AL, PEEHS 2] 4 F5 20 K7 - list, mple, range.,

locals ()
SR IR 10 270 24 BAS AT 5-R A ik, AR R B U BB 2 IR p A ] Locals () IR ol 5
HiZAE & EERERIZEH b, locals () flglobals () jR—AF 4.

TEff: AEEE T L AT SRR S O WA AR B T 14 R AL R w R AR R
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map (function, iterable, ...)
R Bl —ANRE function T iterable W — 0 -4y 45 RV IEA RS . WRAG A T HIMNY iterable 254,
function W75 ¥ 52K R A0 52 2985 5 T AT AT AR S AT IR B 0. 24 24> Al B A0
G, S AT R AR AR MBS AR S5 . X T R A C L2 S BocHmEN, S

Hlitertools.starmap ().

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

max (argl, arg2, *args[, key])
R AT AR R P R R ICE, B RIS KA E 5L i R .
QR R T — MBS, BAUR RS ierable, &I AERXTR PR RPICE; WAL THIAS
KPA BRI ESEL, WER B KA E S HL .
AW HBEH AT S o key SR EHET REUHMISEL, WfE41ist . sort () B, default 5%
Z @ MR G  AS BRI (E . QR ATIE RGN 2, I HIA 4 default , Wik valueError,

WRAZ N RITER, WUEEU§&4TLEI BN XFHARR EHT T AN sorted (iterable,
key=keyfunc, reverse=True) ] 1 heapg.nlargest (1, iterable, key=keyfunc) {4

Fr—2.
3.4 FiR I fE: keyword-only 522 default .
T 3.8 IR key I]PACH None.,

class memoryview (obj)

R 25 E LS AT X5, B XRIEAER, WS A 501 .
min (iterable, *[, key, default]
min (argl, arg2, *args[, key])
R E AT R i/ NI, BRI AN R PA_ESES RN
MR RS T — MM ESH, B iRierable, 3RPITERXS G P/ NITEER . AR HE TS K A
FROEE SR, R A/ AL E SR
AW A BE ] RTINS . key SSIREHTREUNISEL, 4 1ist . sort () . default 5%
Zege M IR R R 2SR [ R AT IR R =S, I BB 4 default , Wik valueError,

WG Z A H/NTE, IR BCRHR 56— B XA HAR e HE P TR0 sorted (iterable,
key=keyfunc) [0] fil heapg.nsmallest (1, iterable, key=keyfunc) f£F—2.

3.4 FiRINAE: keyword-only S22 default .
JE 3.8 RN key R]PAH None,

next (iterator[, default] )
WL iterator /)__nexc_ () FEFREUF oo, WRERIFER, WERFIZAER default, WIF
SEBINENfh & sStopTteration,

class object
W] MEH RIS . object RFTERMER. EHRA A Python LB k. X4
BRECA AL 2

f#: hTobject PA__dict_, WITCIRRHERIEMIRS object BB,

oct (x)
P ABEREEAS D — D HIHR “00” NIERIFZRFER . 5532 — NG TER) Python ik, AR x A
Python [ int X4, IEFEE XL __index__ () ﬁ&:&lﬁl#/*ﬁ%ﬁz —Lu )
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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! ', £

('"Ool1l2', "12")

FW format () FEHEZAE B

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

FIIT file F3R 1% RERY file object s QARZSCAFARESTIF, WA O0SError,

file F—Aparh-like object, FAFITIFSCLFRIBER (AR sk 4 20 TAE FRORIABE ) , ]
DA B B A B HICR RS IR . (AR SO R AT, BB 1R Bl /O X4 ¢ P 0, B
3 closefd #% 5 False .)

mode Je— NIRRT, THESTIF SRR, BOAMER "o, XEWRE B AR TIT I 32
Bo Jofhms R : A "w' (EISTC EAEERSCT) s HFEMERIE x5 18IS 'a' (FE —2 Unix
ARG L, TRY ISR EEAT AGLE, PTA GAMSBIMNE SRR« TESCA, U2 encoding
BEATE, WIARIET Gk E A4 : [ locale.getpreferredencoding (False) K3k
WA TS . (BRI ARG T, W0 AT R A8 E encoding. ) T HIHYREAA :

4t
3

U] EEC (BRIA)

" B, e s

v HEE TR, W SR E AR
" B, GRS IR R IE

IS 5N
AR (FRA)
TP TEH (BERSEA)

AABEAR o GTIFI T OO, 5 et {30, B w5 twib ' FETIF SRS S A
B T+t 5 b RIS A 2 A

IEAIFE R BN, Python X3 —#EHIFN A VO, PAZBERIBAAST IR SO (045 mode ZH11HY
'b' ) REMNEN bytes R, FHRTEMBG. AXAEAT (BRANFEAT, HAEHE *mode*
ZHF A ) B, SFNERECstr, EIEMITHRER encoding (WRLE) BFH MG
IR 7 G B AR

WAMNE VPR — M FAF U, RFR AR AL, HHNE M. 2B AR
A B universal newlines, i%X7F Python 3.0 il N ERIAFT R . 55 Hnewline TE S SCRY T /T Z 40
e

K

MR Python AT IR)Z B AE R GUM SCA SIS BirA AL BT i Python AR B 5e i, INIE5-F& T
Ko

16
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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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(£ LT
>>> 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 () EREITIR K] file object ZERVB YT BT ALK . 4 flopen () PASCARIL ("w', "', "wt ',
"rt ' ) TR, BRI io. Text TOBase (Biflli2io. Text TOWrapper) H—A~T25. 4{f
Gzt DA BE IR T SCHER), IR IBI 2RI io. BufferediOBase —A13. BIKMESHZ
T H S bR, ¥R io. Buf feredReader; TEBA THEHIALEM —HEHER R, T8
RElio.Bufferediiriter, MIE/SEENT, B¥iRElio.BufferedRandom, 425 F Z&npin;, M)
LR FELER, Blio. RawIOBase f—A~FHio.FileTO,

GG PSRRI, Bl fileinput, io (W] Topen () ). os.os.path, tempfilefMlshutil,
gl & —A % it F 4 open M S%L £ile, mode, flags.
mode 5 flags ST DATEJFUATE AT B Al B8 el 1% 14
E 3.3 MU R

o HNT opener T2,

o WY = AR

o WEMAEN I0Error, MAFROSError (4.

o MRS CAFAEEM A THE MA@ ('x' ), BHERMKFileExistsError,

1E 3.4 JUE L
o SUPFIAESR AR

Deprecated since version 3.4, will be removed in version 3.9: 'U"' &=,
FE 3.5 fREE L

o WEARRGWHAPE W, BESAMETFERAMA R, WRBEES T ARG, m
KNEfh % InterruptedError & (JREFEN PEP 475),

o WAHIT 'namereplace' FHRACTHEET,

1E 3.6 JRE ML
o WIIXSEPL T os. PathLike XFRI .

o JF£ Windows I, 3T — P IEHE Zoh X iR Blio. RawIOBase W T2, MAREIio.
FileIO,

ord (c)
XT%%T%’* Unicode FE4F 44, 3R A48 22T Unicode 1 5 19384k, 4 ord (Ta') iR [A1EEH 97,
ord('e") (KRICHS) iR 8364 . XZchr () HYWEREL.

pow (base, exp[, mod])
R[] base ] exp W WIS mod F7AE, WAR ] base 1) exp IRFEXT mod B4k (E pow (base, exp) %
mod L) . PISEIER pow (base, exp) N TR FTIZHST: baser*exp,

SR A BEET . TR B RS, UG X B AR Z AT A S TR skl s i . %o
Fint BE/ERL, 45 REA SEEBMRIRZER GREEIRE), RIS - ASHCh1E; E:jrlﬂharmf
JT G SRR T S RO i SR R . Biln, 10**2 &[] 100, {H 10**-23k[F] 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

g 3.8 WOEHE: X int B8, =ZHOERI pow BUHEAVFH —ASECHTME, RIWTATHE BRI 4

15 3.8 MU AR TS ZH SR RS

print (*objects, sep="", end="\n’, file=sys.stdout, flush=False)
KF objects TTHIF file 45 7€ WAL, LA sep 73 FAHAEAR M L end.. sep, end, file Fl flush QRAFAE, EA]
WA K T S RIS
Ay A R F SRR AN TR, SRR IAT T str () —FE, HF2WE AR, A sep HAER
ML end. sep Fl end FLA N4 ENTHAT LA None, X EWRE BHERAME. WREAH 4 T
objects, Wprint () $HE A end.
file ZHU AR — N BA write (string) FERIXE; WRSHRFESHN None, MK sys.
stdout, HTEATEINSMABEAAIARTHH, Witprint () AEEMT —2EHIBLHI SRR .
SRRt E, Wk file.write(...) .
i R EWEATERRET file, (HAR flush FETBSHOVEAE, S PERHRH
T 3.3 JRSEEE: BN T flush KT SHL

class property (fget=None, fset=None, fdel=None, doc=None)
i [1] property &1k

feet SEARBUBVEE R AL, fser 2 1 T BB AT %L fdel 2T MERETEER %L H H doc 2y
JE PR GBSO AT H

— A AR E T R =

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

def getx(self):
return self._x

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

def delx (self):
del self._x

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

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

WG, doc ¢ h 1% property JEMER SR A7 . 73 M1 property Kf#5 U1 feer H)SCRYFAFER (TR
). XM property () fFAdecorator B8 A SERRFAE TR AT AR 25 2 M5 B
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class Parrot:
def _ init_ (self):
self._voltage = 100000

@property

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

PAL @property Mg hf voltage () FikiEf — A HAHMIF £ PR S i@t getter”, F4F
voltage W SURY F 45 B 5 B} Get the current voltage.”

FHEEIEX R AA getter, setter PAK deleter Jiik, BATAI MRS MiAS K B ER SR AL JE M (4 Al
A%, TR L7 I R RS I R A A R X et — 1 TR AR

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

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

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

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

FIRHE SR —AOI TR M. R B RN R S AR YRR AL s AT (] 9 24 B (EA B Ry

Xo )
IR ] YRR TR R R R A 52 S EUHNT . R JE % foet, fset fil fdel.
TE 3.5 MUE P RHAE R X SR SR EAF R IR R W 51 .

class range (stop)

class range (start, stop[, step] )
BIRPAR N AL, Hrange S52bs @ —NARRIZBRFHIREY, 20 Erange F % 555 7 - list, wple,
range W SCRY LR o

repr (object)
R E— R ATHT I FR TR AR . W T2 RAOR L, R A 2R M A R 2
'317 Mgt eval () B ETA BB S 1A R E, e H At Fﬁ?%xﬂix e METERTE
SRR, /ﬁ\ﬂlj@/‘ﬁ%%%%ﬁilﬁﬁ%ﬂ 5538 7 A FE X R 24 PR AR I FEAE E . ZERT DA A e X
__repr__ () JryERyE R ECH B R SE BB IR 5] H 2

reversed (seq)
R[] —A K [a] iiterator . seq WhAil&— A~ HA __reversed__ () HIEMIXTE B & X RHX T FIMYL
(HAM 0 ARSI __len_ () HIEA __getitem_ () HiE).

round (number[, ndigits] )
R[] number 5 N B\/INUSS ndigits SIS BERIE . AN2R ndigits ${8 WEBCH None, TR [ 4220 5 AE
REER
XX Ffround () BNERE, (HIWH AR RKELWY 10 El’Jﬁi' ndigits WCRIFEEG AR5 PSSR
R B AR S, B (Ft, round (0.5) Fl round ( ) ¥4 0 1l round (1.5) A 2). f£f
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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_ .

W SHFEBIITFround () AT HATEES A AGHE: B, round (2.675, 2) B4aH 2.67 iR
) 2. 68, XAFREREFEIR: X458 2T REHA-VEH/NEEEER_EEBAS RE DATE AR i Hb
Forn. THS I tut-fp-issues T Z(E R .

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

B RHMETESHENEN frozenset, 1ist, tuple Mldict 2, PAMcollections Fitk,

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
HAMWAESEL, EATEILHEE N KT S A

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 J— AR H. QAR BEN True, WA FRITTRGH ST B THET -
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(),

1 3.8 JEEL: start JEZ 0] ] Kt F S HOL A RIEE -

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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WEFENZE, BRTENSEMIERLAIN, super () HARTAETENTMEH . WS E L0
FRESEOFHITHNIGI . SNSEEOGE H T288 LHER, B gmias 55 2 A D407y
PAIERf IR R 209 LR, IR TR B8 vy 00 24 /i SE
XA KA super () KU HMEI SR, S5 (6 super() 1451

class tuple ( [iterable] )

RGN R KL, (Htuple SEhr B2 — AW AR FFSIFAL, Z0AELLL 55 9] 2 - list, tuple, range
HH Y SO

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=1l))

FESE A
T 3.6 BOEEA: type T RARAKFEE type. __new_, FEAFBEMEN—DSEAIBARR BT R
PA,

vars ([object])
RME, K. LIS EERA__dict JRMERXNRM__dict_ Jat.
BRGNS BT dict_ J@MEs B2, HEXNRW__dict_ JRHTRESRN
FRHEA (i, KM cypes. MappingProxyType Fepi I HEE B FH) .
NHESHT, vars () BT locals (). R, locals “FHHTEZBGEIEM , KT locals 5
ML) B S 4 2

zip ( *iterables)
BlE ARG TR AN ERX R TR R A .
Rl =AU ERR, PR i DTSk BB SEUT I ST BRI i D eR. S
AT ERX R P B — R, ERARRHE R . B A — D ERRT RS HE, TR M
—ABICHMERA . A SEE, ERRP—AEEAS . HYS T

def zip(*iterables):
# zip('ABCD', 'xy') —--> AxXx By
sentinel = object ()
iterators = [iter(it) for it in iterables]
while iterators:
result = []
for it in iterators:
elem = next (it, sentinel)
if elem is sentinel:
return
result.append (elem)
yield tuple (result)
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PREL 2 PRUE T B A S 4 M A B WP 9K . B3 AT DA ST zip (* [iter (s) ]1*n) XFERYHE
WA — RVEIR TN K n (404, XORER B A9 LR n R, PAESA e A5
n R ZE RIS R . BrIER BB R AR A KA n i8S

AR DK AT E RIS R AR R A VCELER), W zip () RAUE A BEARF R AR . QSRR
HEHMET, WNMHitertools. zip_longest ().

zip () 5 * BEAAE A AT AR — 012

>> x = [1, 2, 3]

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

>>> zipped = zip(x, V)

>>> list (zipped)

[(x, 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)

iEfi#: Himportlib.import_module () A, Xig—>H ¥ Python Fife o AN 2 M I i) w4 R

i

IR i import B AR M. EW AR G S Abuiltins FRHIFIRIES builtins.
__import_ ) PAfEMEIR import AR X, (H2 sEURBBGX R, oA S AT (3 1L PEP
302) i@ A Z LM ERE BAR, I HAS FEAE RS, B2 AR 2 B i H 1 2 ERIASE B
FEIRE A EHEM A import_ () MINiZH importlib. import_module ().

KR TP name Bk, A7 ] HENE I 45 5E 1Y globals Rl locals Ff s QAL AL R 7R SCrh A4
fromlist 45 1y T A% M 1 name 5 7€ BIRIHG AN R BT BRI A4 PR ARiESLBLSE A A i I locals 2
B, WAL globals ZHRHE import WAIIKAL TR 3L,

level 45 7 J2 (BRI SR AHRT T o 0 CRRIAED BRIV IUIATAEXS Ao level S IER{EFARHINT FHLER
JAM__import_ () BJHZE, FFEHERIICHRZE (S PEP 328).

4 name A RN package .module B, MWHIFLRIRRZHNE (BT ZHIHTR)
MM 77 LA name BB, (RS2, 245 0 T AR50 fromlist ZHLNE, WG A DA name fir 44 RIREER .

Bian, iEH) import spam MYZEARE NS LA ARG AE A ] 647 35 il

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

4] import spam.ham FYGRFFHLAT IR

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

|

TEEEAEX . import () ZUMLRIEITUZEIERAY, HVX i import EAIFIEE IR E 4 AR
HIPS S

S —J5 T, &%) from spam.ham import eggs, sausage as saus HJZEH¥ N

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

X H, spam.ham BRI import () R[], TG ARIR GRS G s BOFIRE 25 AT TR
IAIDE 8
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IR AR AR R AR (FTREE@ ), W import1ib. import_module ()
JE 3.3 IR Negative values for level are no longer supported (which also changes the default value to 0).
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AORNE BT NE AR, B2

False
bool KM, % False IMERIEENH A5k SyntaxError,

True
bool KRAMHEAH. % True WMERIFEMIH 5Kk SyntaxError,
None

NoneType ERME—{H. None LN THRRHIME, HENENSHCREBLT KA . 45 None IK
HEIEERNHEF K SyntaxError,

NotImplemented
TR RO A PR B RRR I (BI, _eq O 1t (. _add __ (). __rsub_ () %)
SRR AE AT RS TSEBE  THIRIAG F A, AT DA sk R R (BT, _imul
O+ _ rightnd__() %) &, BREZHEENH.

TR 2 k] (St ) Jr kiR ] “NotImplemented i , ARREASIF S5 100 75 — R AL (B LA —2E[m] 7R
PAE, BURTIZEAT ) W SR - MR IT A 25001 1] “NotImplemented*, NI REASF5 | A8 24 1Y 52
i GR A1) “NotImplemented 54z S M4 1¢iH B 2R 7] 2] Python fU% ) “NotImplemented (i .

BILFEASHE T K.

{Ef#: NotImplementedError fll NotImplemented ANA] HH:, BIFEENTEMLLIRAMEE. B
KA EHELIE R, S FNot ImplementedError,

Ellipsis
MG SCF T <L A RRIRE TS P SO AR A U IR IR A S

__debug__
IR Python A DA —0 T j=sl, WikHEENEME. HiE Il assert 154A].
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H:fi: AR None, False, True fl __ debug__ THEEHIRME (RMESAEA], EE2ENHA, K5l
ksyntaxiError ), FILAEATH DABEAKHZ “EHIEM” #EL.

3.1 f site ERBRMBYEE

site B (FERZIMIE A3, B —s fr ATk al) FLH AR MBI N E G4 =0 . BN
HKAPRESS shell A, I HANAERRF -

quit (code=None)

exit (code=None)
ST HIRERET, 2HTHH 4058, Hl41 “Use quit() or Cul-D (ie. EOF) to exit”, 247 il it 5,
P g R AR KT | & SystemExit,

copyright

credits
FTE BT FH AR5 50 5 T B OB B A2 1 SO

license

MITEN T, SFTEI—454 8 “Type license() to see the full license text”, 4 H M XF 42}, FFLA
Iy TUE R B R SERE AT SCAS (B s — Bt ) .
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cHAPTER 4

REFKR

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

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

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

4.1 ZiE{EEN

%ﬁi@“%ﬁﬁﬁf PAMEAT IR 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).
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4.2 F/RisH --- and, or, not

XLJE TR, IR TP HES:

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)

MR
(1) SERAIHESRT, RS S HO BN 4 245 A B HOR(E.
() ERAFHIESRT, RIS — S EOVE N A A5 A BHOR(E.

(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 .

BT 1 T R
= B 3
< RN T
<= INTEAT
> R T
> KT BT
— &
= T
is BEIS
L5 not | frEMAGhR

BB RAN, R EEB R SRR REIATHI S U . == BRATEAE X, EX TR REA (f)
m, FNR), BET is. Hfh <. <=, > fl >= @B AT ST E S B, 425 HERKSEH
Z—HNER, EN&Ml TypeError .

HARFERRR BRSO SRR AN, BRIERENT _ea__ O Jiik.

— 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

FEAE =TI R B 7 2 AL B4, 5 S 80R B 4k Ah, MR TR AN 7R 8. BEAA TIRIH
JE. FABGEEMSA C Py double SREH: A KARAIFEFBITIIAENLAS 17 s BUTIAE BE AN 2R T
fEsys.float_info WAR . ZBAFIGPMEER, oA MR REETR . BB 2 B A
W, WfFEH z.real fl z.imag. (FREFEASMIIMETFERL, NMFREMEA fractions. Fraction
PABZ DA € RS BE R i i i decimal . Decimal,)

Ber e A F A A B RS B AT EROR QA . A B R Rl (45T sk kil
IR AR S/ MU ECR IS AR T A 2 AT . TR R R g
BT AR (SRR, ART DARE - R R O IR B LA SR R B S K
Python fully supports mixed arithmetic: when a binary arithmetic operator has operands of different numeric types, the
operand with the “narrower” type is widened to that of the other, where integer is narrower than floating point, which is

narrower than complex. A comparison between numbers of different types behaves as though the exact values of those
numbers were being compared.’

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

PR RAL (SRBRAN) B FAER (F XsH e, #SH: operator-summary) :

8 #R IR | EEXY
X +y x Fly HYHI

X -y x My ZE

X *y x Fly A

x /y x Fly BB

x /]y x il y IR (1)

X %y remainder of x / vy 2)

-x x JUR

+x x ANA

abs (x) R TESSIEE NI abs ()
int (x) $F x Al R R (3)(6) | int ()
float (x) FF x BRI AL @) 6) | fioat ()
complex (re, im) | —ANHAEEE re FIEEHE im W%, im BRIAH 0. | (6) complex ()
c.conjugate () SR e 1 ILEE

divmod (x, V) (x // vy, x % Y) 2) divmod ()
pow (X, ) x By K ®) pow ()

X **y x Yy KA (5)

MR

(1) WA . SRR EEL, HEPRIEAIA R int. 257 25 R BR2 I ILIT I 7 T A
1//2R0, (=1)//2 09 =1,1//(=2) =11 (-1)//(-2) 2} 0.

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

) M BRI S Wi NSO BAE C I P HEgilT i 2 math. floor () Mmath.ceil ()
PRAE R RN SE B E S

(4) float 1332 F4F F "nan” FIPHAT AT HIZE "+ 3" 19 inf” 4 BIFRIEECE (NaN) DARIE S FUIES5
(5) Python ¥f pow (0, 0) I 0 ** 0N 1, XESHEEF M mHEE.

(6) HZ T HEATEERD 0 8] 9 5L Unicode F4F (BA Nd FRAEEHH I A) .
2R, FI% (1, 21 5 [1.0, 2.00 M, JEAURHILBKELL.
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152 [ http://www.unicode.org/Public/12.1.0/ucd/extracted/DerivedNumericType.txt 2 & A Nd FHiE &M
I EIENIOEE 27 B

BiG numbers.Real 58 (int M float) MEFE FIizE:

BE ZR

math.trunc (x) | x W N Integral

round(x[, n]) | x AR n A/, PEUESEASIEEL WA n, MIERACH 0.
math.floor (x) | <=x Wix KIntegral

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

A REZHTFIEHNES Hmath flemath B

4.4.1 ERABMIRMEE
s AR BB T8 e W ALE TR AR, B AT O o g5 2 A~ 2B 0% ARG AT
(=

bR ALE BRI e R R T e, AN AT IR R It B~ B 5HA—TEARIER (+
and -) HFIII LSS .

BRSSP T P HE P 1 s 514

=8 ZR E ]
x |y | xHly LK “4)
x Ny | xFy AL TR | (4
x &y | xMyHML 4)
X << n | xEBEn{v (H(2)
x > n | x % nf{i (H(3)
~X x BN U

HRE:
(1) ARRENEOR AR, T8GR ValueError,
(2) 2t n AR T AT iR AR IR DA pow (2, n) .
() fi%% n LS TR AR D HIER VA pow (2, n) .

@ HHBTAEEL D FIGTETRAMA RS R D RS FRMIEE RN 1 + max (x.
bit_length(), y.bit_length()) BPAL) AT+ B wl 2 PAIRFSH 4 T8 TLE 75511
B A )RR A 2R

4.4.2 BHZBRIMITE

int 8852 T numbers. Integral abstract base class. Ab, Bib$Eat T AL ST

int.bit_length ()
A ] DA BE | F R — AR TR B AL, SRR AOR BT A 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 FhiE.

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 B RE.

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 BRI HE.
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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 B fE.

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 FRAERY 6.4.4.2 /N TR M) IEYE , 2 Java 1.5 DAL SR BIEYE . FeBIHb, float.hex () (%Al
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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(£ 50

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.imag)
# do a signed reduction modulo 2**sys.hash_info.width
M = 2**(sys.hash_info.width - 1)

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

return hash_value

4.5 EHKZEART

Python SCRFEZS AR A TR A AOME S . IRl AN B VR SE B s BB T v i A e 3k

PR SRR TR T SCPHEAIRNR Y P81 SR SCRrk 7 k.

A GERPEIR SR, WATE L—Irik:

container.__iter__ ()
IR —ASEAARR R o ARG EE SR T SO IR IR AL WERAS A SR R AR AR AL, R] A
PRULE MY R L T I SRR RSBk R . (SRR Pk O R G2 1 B4 TR B S
JEN SRR BE O 538 DI R4 . ) 7Y% T Python/C APT 1 Python X R 2 BULEH (K tp_iter

A
AR A B HE SRR AT IAITR, BRI T &R E st
iterator.__iter__ ()

REERAS AL . X2 [E R A S A SRS for Al in HA)EEH Frab A . My VAN T
Python/C API H Python X} 5 R ZER (KR tp_iter FE{.

iterator.__next__ ()
AR BN — T, QR E SR AR I, W5l kstopTteration i My EEXT BT
Python/C API 1 Python X} G KAULEF A1) tp_iternext ffi.

Python 7 L7 JLAEACARRT G ASTRR— AN e 1282 . AR SRR R s T A B T AR
ARSI, R AL A HA P O IR A B DR 2

—HBERERH__next_ () IIRGIK T StopIteration, BN —HXEZIA MG ZFFER R . AL
BEAT AR S IR TR IE H G
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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

jy -] ZR Exed
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) . )

HRE:

(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.

=8 “#R EXe
s[i] = x R s IS | TRl x

s[i:3] =t B s i B j IV Fe o TR AR5 1 A

del s[i:7] ERTF sli:3] = 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)

W
(1) 1 A TR b1 B AR R K
(@) WHESHCBINK -1, FHAERIA F SRR IEE R R .
(3) BAE s FHRE] x B remove () B{FRF| % valuckrror,

(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.

3.3 HIEE: clear () fll copy () FFiEs.

(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 F|FK

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 T4H

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,)
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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).)

TE 3.2 MR SE8 Sequence ABC. SZHFUI R FIHEER S| o ] 1 nt X G [ i8] P EA 7R ARG, A
BT,

TE 3.3 UG & S0==" A= DARRE range X5 SCRUEIF SR BEAT LA (TR @ARIERT AR 1R ) -
3.3 FiRIEE: start, stop flstep J@1E.
%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 A XA TR PIENEZSGE, WFEISH0ESOTS], AR © (Craw”) B2k
SRR I HI AL 2

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 BCEE: 24 75 Python 2 RFAYIE FARA, FRRAFFAFER TSN u Aig. EX P HER
B XBEAEN, FHHABES © ARk P

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
NFAF #3852 LT AR 0) M —FE T Corint £ FEXAREA L, B AAHREBLERIR %,
I HEMELOES A, (AX T A A DU A 2 BN PRI (prinef A0 5 45 % 44 X 40)
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.
1 3.8 U B 56— NFEIF AR A T titlecase T AN &2 uppercase. X EMEE GF LA A Y
MERUCA RS, MHARERERMRE .
str.casefold ()

AR [ P AR BR O NE R RIAS . KNG B A Ef AT 2 KNS PR
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str.

str.

str.

str.

str.

str

str.

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 BRI HE.

center (width[, ﬁllchar] )
R BE Ny width B 747, AP IE T o S8 ERY fillchar HFEM AR ZE A0 (BRI ASCIT
ZARAF) o WA width /NTAET Len (s) LR R FAFER I EIA

count (sub[, start[, end] ] )
§E¥??§$ sub 1t [start, end] JEE N AEE S L IR EL. FTESEL start 55 end 2WEEFERY) 7 FoR
encode (encoding="utf-8”, errors="strict”)

IR 8] 5L ER G 0 R T RO R IRAS . BN RS tut£-8" . W DALY errors R E A F K
BERAL BT 58 errors (BRIAER "strict', RRMmMBEIRA T K UnicodeError. HABT Y
{84 'ignore', 'replace', 'xmlcharrefreplace’', 'backslashreplace' DA M AT o] H b
ifcodecs. register error () WENHUE, WESFERAIZ 7 % /N BAEEWNNRLIIE, &
B N

AE 3.1 BCEHC: A TR R TSR0 SR .

endswith (suﬁix[, start[, end ] ] )
WERFAFER AR E 1Y suffix Z590R ] True, TRl False. suffic AT DAK i 2 A HEA 4R 0 5 2840 1
(T . WA W start , R ITHE E AL EFFAGR AT o QRAE PIEI end , REAE T 8 (0 B A I UL

expandtabs (tabsize=8)

R FAFRARIAS, HA PG R F S m— NSNS, HARET 2415750 (0 RN 45 5 1
FAFTEE . B rabsize N FAFBE— WAL (BROIAME 8 B E 1 IR AAES 0, 8, 16 R KHE) . B
FHFRFH, UHIPRR N B H B A AR PR GERFAEAHIRS (), WaTEssR
HA— DR NEBAT, HRYFIET TR (FRGASALPEH ) WRFRF
7 (\n) BRI EAF (\r), BEXE RIS HPNEE S . AR SO IS oS 6524
RPN —, ANIREFAAERAT B & e o .

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

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

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

R PG sub 7F s [start :end] YR NBHR B HR/NRE ] AIESEL start 5 end 29505 A
FoRYE . R sub AR LR -1,

A £t () Jr VR FUE AT S sub BFCE (LB . SRS sub S50 450, O 1o
BAEA:

>>> 'Py' in 'Python'
True

format ( *args, **kwargs)

PATTFAFERAR AR . PR BT IR0 5 A 5 W] A & P A H P T B DAETE S () ShE R p B i
o BT DAL — MU E ST RG], BE DR TSRS PR. IR A A R A
H B SRR S I N Y SO AT R
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str

str.

str.

str.

str.

str.

str.

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

SR X F AT 5 TR T DAEAR U A HR i 5 A 48 g Qe i A 15 A

Wi M n 2580 (B4 '{:n}'.format (1234)) KA ALEF (int, float, complex,
decimal.Decimal FIEFH) BN, ZEEr GRS LC_CTYPE IR E 5 LC_NUMERIC X
DAY localeconv () B decimal_point fll thousands_sep FE:, WIHREATZIE ASCI F4£F
K 1595 3E, I H LC_NUMERIC K& 5 LC_CTYPE P A 3. XMk o258 i
L FE o

TE 3.7 JROE MG 2408 ] n RBAK AR ECTERT, IR EE RS T 2 IE R LC_CTYPE IR E N
LC_NUMERIC XI5,

. format_map (mapping)

FA{UTF str.format (**mapping), ANEZATET mapping S8 H M H AR HE]—dict,
8B I M 224 mapping A dict BFEAIE AL :

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

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

3.2 B .

index (sub[, start[, end] ] )
KT rind (), HEHRAD TR SF| K ValueError,

isalnum ()

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

isalpha ()

Return True if all characters in the string are alphabetic and there is at least one character, False otherwise.
Alphabetic characters are those characters defined in the Unicode character database as “Letter”, i.e., those with
general category property being one of "Lm”, ”Lt”, "Lu”, ”L1”, or "Lo”. Note that this is different from the ”Al-
phabetic” property defined in the Unicode Standard.

isascii ()

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

3.7 FrR I HE.

isdecimal ()

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

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

str.

str.

str.

str

str.

str.

str

str

str.

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

WH keyword. iskeyword () Rk iNFAFE s @B ARERIRSF, Bl def fl class.
NGIE

>>> from keyword import iskeyword

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

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

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

isnumeric ()

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

isprintable ()

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

.isspace()

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

= G P2 TETE Unicode “FAFEIRE (S W unicodedata) HEEAGN 2s ("Separator, space”) 57 &
a2k ws, B 5 S [FEAF-

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

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

. join (iterable)

R B —AH iterable WA ER PRE T B FAFER o IR iterable AFAEATAT AR F AT R E LS by tes Xf
SN2k TypeError. W BT ICE Z A1) 5B .

.15ust (width|, fillchar |)

R BEN width (7R, PR ERE RS X5 . SR ERY fillchar SEFE23 (7 (BRI ASCII
ZARAR) o QIR width /NTEET Len (s) R[] 745 53 B RIAS o

lower ()

BB F R EIA, HITH K I/NE IR /NG
JIv e N SRR 1A 2 WL Unicode FRifEfy 3.13 37,

4 RAFINB I TR F8 T B — 2 5@ 7Lu” (Letter, uppercase), “L1” (Letter, lowercase) 1§, ”"Lt” (Letter, titlecase) Z — 745 .
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str.

1strip( [chars] )
R E AR R, BRI ST . chars BECNTE E BB BT AR TAH . WRA N
None, W chars BEER NG 28T . SLF5 L chars ZHOFIEIS E AT RSB BSEEN TS

A

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

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

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

str.

str.

str.

str.

str.

str.

str.

str.

str.

WES R Bl fitst r. translate () RN IR

WRAF—ADSH WELAR—AF Unicode IA1F5 (B8 vt (KEN 1 FRHT) BigTE)
Unicode f4{ )55 ((EREKEEN) FAFRE None 7M. TR SIS ALT 5

WERAASE, MENTDAUE PR B R FAF R, IF BAEGER P, x RSP AR gt
By HHIFEOCER FAT WRASE =S, BRI, PR PR RS R T gl £

None,

partition (sep)

1E sep B U PLRIAL ER A F4 8, IREl—4 3 0, HP a0 MAZ B as . sRaAs, A&
BETFZ G . W FRAFARIRE], WHR B 3 JoH P& 454 B AR A 25 EAFER
replace (old, new[, count] )

RPIFRFER R EIA, A I A old FRRFRE N new. QARG H T AT SHK count, T
B HT count IR P

rfind (sub[, start[, end] ])
R FAFER sub FEFAFER NEREI MK (Bt ) &5, X8 sub 55 7E s [start:end] 21,
AR SHL start 5 end STV TRt WERARILENNER ] -1,

rindex (sub[, start[, end] ])
KW Triind (), BIETFERFR sub KILFIBI 25| K VvalueError,

rjust (width|, fillchar ])

R BER width 545, JRFAFERTEIL SR XI5 . ERH8E M fillchar J5E 2500 GERINGE AT ASCII
ZAERE) o WA width /NT56T Len (s) WEREJFEFAFFATRIA

rpartition (sep)

1E sep ftJg— K PO EAR > TP, R IB—A 3 Je4l, Hb S0 WA Z Bt A,
AR BT 2 G HIER o MR BRAF AR E], W Ml 3 JodH ih S A =S P AR AP ER A B
rsplit (sep=None, maxsplit=-1)

1R B —AN AR E N R S ) 2, B sep A R B EATER . SRS I T maxsplit, Wiz 2 347
maxsplit IR, M A& DTG . W sep RIGEDCH None, (B2 HERFRE BN AT B
TMEBTFESFSY, rsplit () AT HERELT R Cridmg split ().

rstrip ( [chars] )
R AR RIS, BRI RBFELF. chars ZECHTE E BB FAMFAH . RA K E N
None, W chars ZEERNFLIE 2T . B3 L chars ZHOT S ERMANE S T ESBESEUEN TG

HéE:

>>> ! spacious '.rstrip()
spacious'

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

'mississ'

split (sep=None, maxsplit=-1)
A i) —A AT Y BRR AL S A 2, G sep M R B FATER o WPRET T maxsplit, W% WEAT
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maxsplit JA¥5r (FIL, S REE A maxsplit+1l NICR). QR maxsplit RAGESH -1, WA
PR (AT BT A AT RERY TR AT ) -

WARG T sep, WHEZ 2 W AF A 24l GAE B 2908 o b= 758 Bl 1,
2" split (", ") R (11, Y, '20 D). sep ZRATRE R 2 TFAFALKL (BN T 1<>2<>3 .
split ("<>") fpRME (r1v, r2v, '3v]). SNSRER SRR S TR ERRRRE ),

Bilan:

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

['1" '2" '3':|

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

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

['1', '2', 'l, |3|, l‘]

IR sep RARATTON None, WA IS —FAFATIR:: FELZERs S PN A RIAF, HLAE AR
TR AR AR, R L B A A AN . L, BT None HFA 25 e
S S AR AR ] ¢

Bil4n:

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

rrav, '2', '3']

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

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

['1'1 l2l, '3'}

str.splitlines ( [keepends] )

IR ] AR R S ATH R SR, FEATI AR AL ER . SR RPN ST, BRIEGR T
keepends H K EAH.

W RS PR T Rt 87 o« R, Fril i @universal newlines [/)— B4 o

KA fhid

\n ¥t
\r EES
\r\n EEEL

\v 8 \x0b | FTHlFELF
\f 5 \x0c | ¥

\x1c SN

\x1d G AT

\xle LS AT

\x85 T—17 (C1 $=4h5)
\u2028 175 BRAT

\u2029 B0 B AT

TE 3.2 G \v L\ £ BB 55 3%
Bilan:

>>> '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']

48

Chapter 4. ;JEH




The Python Library Reference, %4 % 3.8.3rc1

RIFFspiit (), S THMRFRS sep I, WF2 TR IO ERLER A 255, TR R
FIR A B RS T

>>> "" _gplitlines/()

[]

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

YEMEEE, split ("\n') ISR N:

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

['']

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

str.startswith (preﬁx[, start[, end] ] )
WA AR E /Y prefix JTTARMIR[A] True, FHMGRIE False. prefix tn] A iy 22 32 1 AT 2H
?g%ﬁEQW%ﬁﬂﬁWMM,%Mﬁ%%ﬁﬁ%ﬁﬁﬁoW%ﬁﬂﬁﬁaw,ﬁﬁ%%ﬁ&ﬁ@i
g

str.strip( [chars] )
BB TR R, BRI E SR E 7T chars ZRCIIEE LR R TAF TR H . WERA
5k None, W chars ZEURINE R A HERT . Sibs - chars ZHOTIERGE A TSRS MR SBRS
BAH A A A

>>> ! spacious '.strip()
'spacious’

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

EAMIE BT A RS chars ZHAER N FAFER BB ER . I Km0 PR B BRI EB E — MR E ST
chars P4 5E FAFEEI FAFINMSE 1o RUAR R TESS R A A .

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

str.swapcase ()
BRI AR EIA, i RGP /NG, RZINA. 151 E s. swapcase () . swapcase ()
== s IHFA—ENEM.

str.title()
IR M FE AT R AR A, A IS — R RS, R /NG,

4n:

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

BRI — A0 B SIS o R E X, RS TR A B 08 AEZ ARG L ARG
2, HEMERE R GE S A RS O i, X TS 2N R

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

A RAGE ) I I kAR A B RS 1R S0 A B
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>>> import re
>>> def titlecase(s):
return re.sub(r"[A-Za-z]+ (' [A-Za—-z]+)?",
lambda mo: mo.group(0) .capitalize(),
s)

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

str.translate (fable)
IR ] E AR R A, R A A A W R AT, R R E — A
__getitem__ () RFEIMRGIBAEMRX G, EH Fymapping ssequence, 4L Unicode i3 i )55 (%
) RERGIN, FEARFAT G DML N AR —Fp R & [8] Unicode J75-80F A7, RFEAFBLETh—A
Eﬁiﬁ/l\?f?§ R None, FFFAFMERFAFR MR 851K LookupError ¥, RFAFMLE R
WRIPAMER st r.maket rans () BTG FAF BN FAFIG AR B — N TR .
S codecs BEHRPAT MR E Bl FAF WL B R % 7 2.

str.upper ()
R[] JE AR A A AR, o T X KNG A RO RE . R s B AR K
IINE B AR EE AR 45 R 451 Unicode 26 Il 27 Lu” (Letter, uppercase) i 2 Lt” (Letter, titlecase) NI
s.upper () .isupper () HR[HEN False,

it %30 5 BYE R85 2 I Unicode ARfERF) 3.13 75,

str.z£fill (width)
R AT RIAS, FEAC3E 8 ASCIT ' 0 " B (i HA BE AR 4 width. TESRETTZ (" +'/' =) 0B
FRRFEIE AR S Z BHERMAEEZ Al WK width /NFET Len (s) NEREEFEFFE R4

B

>>> "42" zfi11(5)
'00042"

>>> "-42" z£i11(5)
'-0042"

4.7.2 printf RBHFFFERHEAL

TR LN ZRRE LB A Z R, PTRESBOFAZ W IR (BIANTeyk B 6 s S A 7 ) o
BB ML TP FHME, str. format () HBAALT 5 8 G B TR AR XEERTT
FE R AR AL TR BR . RG LA RO RS

FRPREA PR N EERAE: B s B . XWPEFRA TR A Xk S E 5. X+
format % values (HH format Jj—AFFFER), TE format WiP) & FEAPRCAFRFORE 8 I BB Z A values
% H. HEREMTHAE CEFS MM sprintf ().

WIR formar BR—AS B, W values W DA— A AETCAN G > B EITE, values W75k & — M 5 0
BOGHEA FR R P E AT B R A, B B — Bt 4 (Biltnaeah) .

e bricA B o A SOE 2 AR5 AR AL, HASAURR AL R I
Lo 45, AT ARic it .
S SR SUL A — A TEAL, IS AR L — A A PITTAL, A0 TERORE 2 SRR A T4
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6.
7.

Wi (ATE), shINIEE S FAF RS AL (BN (somename) ).
Fegiths (ATik), Tt se A R A 528

RANFEGEE (ATk) . fRAEEN '+ (BS), WSLPRIEEE LM values TR R —ICR P, 4%
Bt Gy /N BEGEFEAN AT e A BE 2 SR Y TC R o

KR (AT3k), DATE '.' (55 Z e ARG . RiEeh v (B5), MLk S M
values TP N —ICE PEEL, BRI INARS B2 JFITE .

KEBHMIFF (i),
PR,

VHAHSE—DTF I (BOLMBET ) i, AP A s oo A S B E S R e 6, XhR s
FREZ G T A BRI, RS ERERS MBS p s HCEAR A (B il :

>>> print (' has quote types.' %

{'language': "Python", "number": 2})

Python has 002 quote types.

FECIOL AR AR BE B ~ ARicAF (MEHRE PR SHBIE) .
AR -

s | &Y

Y ERYECR O] BB (RHME LT 30

0" | BN B EIR SR T

| BRSNS (AR AR 0 e, WISHEEE).

v R AP AR R IR (SRS ATHY) HIRE B — A EA
RS TA O B ) R TRAREGPRIITL (SRR S ) .

A PAZE R B IRAT (n, 1 5k 1), (HW2ms, [N9%f Python SRULEA WE - FTA $1d M T 3ds

FEHLIET
] | aX E e
q B R
i 155w
o HIE /\IEHIEL [6))
"u' UL R (6)
'x! AR5 it g ONg). (2)
X! B st (K5). (2)
‘e FaEEuE (UhS). (3)
'E' TR EE S (KE). 3)
£ I R 3)
'F! 77 R 3)
'g! A AR BUNT -4 BUR/NTRS BN NS PR R, I 0B | 4
"G PEAAE . ARIREUNT -4 SO/ RS E MG R S48 80E 0, S kR, | @
K HAFRF (B BRI )
'r' T8 (i repr () #0AT ] Python %152 . (5)
's' FrPE (M str () 50T Python X§42) . (5)
'a' T (i ascii () HAR T Python X§4%2 ). (5)
KR NS, TR PR ' 747,
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() HRFRIEX AR S 2 BiE AR R N ZERIB R (1 00").
(2) WEREASFESE A FiEA ' 0x' 8 ' 0x" JigE (BT RMH 'x' 2 'x' #:0).
3) WHERIEX B ERELR PO AN, BRS80S .
NS SRS RS FE T E . BRIACH 6.
4) WHRIERX DRSS R PUE /N, RES M EARSWHEABTE I TSR .
JINER AT AT RS (R RS B s . BRIAH 6.
(5) WAKEEEH N, R N ASEAE
(6) %I, PEP 237,
i T Python SFAFH BAFRHIK L, os #HR K '\ 0" MEAFAFR R4S
E 3.1 BB AEXHEET 1e50 (1 % £ FH AR ST EA S .

4.8 —##lIFE5|2E --- bytes, bytearray, memoryview

PR IR DN ER B bytes flbytearray. ‘BflHmemoryview $Et 3, ZXT% ] b
DPSOR 7 ) oAt — BERIRT R ETATENAF, AR ZEBTER R A

array BERSCR R R EARREAL, BN 32 (7R KR IEEETS54 XURSFEIF mifiL-

4.8.1 bytes ¥
bytes X 5L HH AN I R TS R . P T4 3 S BT ASCIL SCAHT, PRI, bytes X
SURME T (/AL B ASCIT HeA Bt T 1, I HAEVE S5 b SR X G S A S Iy s

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

OB, 208 bytes TN 57 B FREA KB, PR T b g
s i REARKAT KT FE,
- WHEpr AEAEEN BB
P SEGIp ZEEIE D ZERF

bytes “FHI{E H1 H /21 ASCI 45 (TLie AT S B gt A AnT ) o ATAR[EE H 127 [ i il (R 201 i
FHN R U B TE UM bytes S THI{H -
B FEIFEREWE A4, bytes FE{EWR AT DA © BIZOREE M TSI, 555 strings T A K45
Filt bytes “FIHMETE A BN, QI L RrRIFE T3 .
IR bytes FIRM{E AR IEEHT ASCI SUA, {H bytes Xt 42 f947 RS2 I 52 A w] AR (R K751
P IEEME R 0 <= x < 256 (WIERERILBR G5 & valueError), XFpFRElZ
HREBTHPURBEA N RS, BRFE ks XA & T ASCIL e, ] DA 1 E 6 1 ] SCAR
WL TR BB, (R DO AT B b B R i AR Qi st (5 B R SR B VA Y.
T ANHEZS ASCIL i) — ikl s A AR S B BUE ) «
B T mEAEE R, bytes X4k nf DA o oA ) LAh o =Xk f 2 -
o FRE KM PAZ(EIEFEN bytes X142 bytes (10)

o S B T IE T4 bytes (range (20) )

A 3 2 i DX PN A 1 — kI8 bytes (ob3)
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A S bytes NEIER.
25 R e WA 51 L O A s e N P 12 ROV 1 . B S a1 Y 7 S KA v s < L
bytes 71 HAT M SRS S B ) B2 07 3 -
classmethod fromhex (string)
HWbytes I ¥EIR Al — MR E FAF 1) bytes X4, FAFHR A FmBNFEH TN
BERIEC A A, o) ASCIT 28 (A5 2 4 206

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

TE 3.7 U RL: bytes. fromhex () PAESZME A ASCIL 25 A A H 2 2S84
TEAE— N AR BB, 1T DAYF bytes X545 g5t B i) - 7S 1l 3275

hex ( [sep[, bytes _per_sep] ])
R —AFAFERXTR, RS L BTN IR

>>> b'\xf0\xf1\xf2' . hex ()
'fOf1£2"

URAR A BB/ UE BB P AT AR B S L, ARAT VAR A4 0 BTy sep IR W THm i
ROASHAEREDN P Z (8] o 55 AR bytes_per_sep JE Szl . RS MNATFIRITR B
FEROCE, SA(ENZ T R

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

'fO-f1-£2"

>>> value.hex('_', 2)
TFO_f1£2°"

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

'55554444 4c524c52 4142"

3.5 B HE.
£ 3.8 ML bytes. hex () BUAESFF I sep F1 bytes_per_sep 112 DALE 7N Bh il th (19747
ZIAHEA T FRTT o

1 T bytes XJ 5 & BB B 751 (BT IeH) , HBEXTT—> bytes X5 b, b[0] K h—EEE, T
b[0:1] $h— KN 1 bytes 5. (XEUARFIFREAR, RIIAY A=A e — 1~ KER 1
FIFAFE) o

bytes X R B RRA M HFEHEMEMK ... "), FAEEEER bytes ([46, 46, 46]) XFEAHEE
W REZPPAMER List (b) K bytes XG4 A — A~ BB L 51 35

EfE: F1xF Python 2.x I I : 7E Python 2.x RFH, fvF 8 (L4 Far (2.x Fridfibitydnciei oy — kil
HHRRBAX ) 5 Unicode FAFEHEA T4 Rttt 32 R T SC B ) N ARA R ATl MO, PAIG LY. Python
WA S 8 L 3CAR T Unicode SCASR G KA BUIMAIX—=F5% . 7 Python 3.x W, XS C 4B
8 o W% 5 Unicode SCA AN e e i B AHE T, bytes 5P AFER AT G UL SRR LR AR 2%
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4.8.2 bytearray Y5

bytearray WHREbytes SHRIA]EEXT V)

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

bytearray X ¥4 LRI F LR, BN
o AIE—2EH: bytearray ()
o AIE—ANEE KEMASEA T EHS]: bytearray (10)
o It BB T IE AT S bytearray (range (20))
o Sl b DX EMSUE B B A bytearray (b'Hil ")
i T bytearray %5 B R[S, ZXTG48 T bytes Fo bytearray 315 W TR N bytes Fl bytearray A #ifE
ZHN, EEEET E A ERE
% Wbytearray N EZEH,
55 2 I NG 1 -4 G 2 = 1 D At s o N . 4 NG 1 3 = 5 S i 1 5 /3 O R =02 5 s WO £ VL8
bytearray 874 H A7 A R =X SR RO I RN 2R 07 v -
classmethod fromhex (string)
bytearray JEJ7FIR Bl —AMRIS LS E AT I bytearray Xf 42 . FAFER U R BTN
AN HERIERSA A, HA Y ASCIL 25 I AF 29 20

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

D
ol A TH A 1] ) 2 e ] 7

1E 3.7 UM bytearray. fromhex () HESZM A ASCIL %5 FAAFIT A LR 25 M4
FEAE— S 40 bR R, PTRAKE bytearray XG40 hoof i -+ S I 3R o

hex ( [sep[, bytes _per_sep] ] )
R [l —ASFRFRXTGE, G LB PR TR U

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

3.5 B HE.

TE 3.8 I ¥ g Similar to bytes.hex (), bytearray.hex () now supports optional sep and
bytes_per_sep parameters to insert separators between bytes in the hex output.

T bytearray X4 /& B EH K 751 (AT ), BLAF—A4> bytearray X} 4 b, b[0] R h—A %
B, M bl0:1] ¥ h—MKEEHN 1 Y bytearray X5 . (X5 CARFAFRARE, R B4 w R 2 —
KR T ITFRE) .

bytearray X} 5 ) % 7~ fiff | bytes Xf 4 7 i {5 #% X (bytearray (b'...")), HE Gl AR
bytearray ([46, 46, 46]) XA T H. REZ A 1ist (b) ¥ bytearray Xf 4 4%
— A R R 51 3
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4.8.3 bytes #0 bytearray 124E

bytes #ll bytearray X G SCf5:d A FFANRAE . BN SRR LAY RVE R, BAE S AL bytes-like object HE
FrHBAE. TR RGBT MERE T B iR G A2 SEEE R (B, SRAEERIREER
B n] R R TRV E R -

1Efifg: bytes I bytearray XP R ITIAAEZ FAFRAENHSE, BT IR AR bytes RN HZS
e BN, ARDAEE AT Hik:

a "abc"

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

a = b"abc"

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

HL28 bytes Fil bytearray B {EE {1 3z ASCIL i " BEhiA% s, PRIEAE AL BRAT 5 R AR IRl 7 2445 G k1
XL RR SAET SCH

TR ATXSE R ASCIL (AR AL A DA ASCIL [ A7 i 1) — 0t il S5t v i 2 5 S8R

bytes FI bytearray Xf 5 51| ¥ T DA AR 7= kil 2ot .

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

AR5 TR sub Ak [start, end) JEF N AR B WTES KL start 5 end SGHEN VIR F0RIE.
TR TS ] LARAT B bytes-like object B2 0 & 255 i [l N A B AL
1 3.3 CEHC: W52 0 2 255 Y NI BEUE 751 .

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

bytearray.decode (encoding="utf-8”, errors="strict”)
R I EE bytes RS R B FAFH . BRIAGRIS N "ut£-8" o ATDAZA Y errors RBLE A M HHRAL FELT
2= errors [ERMNMESR "strict', BagmLiE RSeS| kX UnicodeError, HABR F{EA 'ignore’,
'replace' PARALMEAN T codecs. register _error () WMIARR, ESFERLIZH E /N
W EERWHMRILSIE, S E %L N,

R ¥ encoding ZEUEL st r R BIERISAT A bytes-like object, T/ B E R Y bytes B bytearray Xif
e

A 3.1 BCEHC A TR R TSR0 50

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

bytearray.endswith (su]ﬁx[, start[, end] ] )
TSR B ATE 2 1Y suffix G5 MR E] True, fHNRIE False. suffic A DK B 2 AL A 400 f5
?%‘?Z’f@gﬂ@fcéﬂo QR WTREIR start, R ITHEE G ETFIRRG AT . WA VLI end , FFAEPTHE & (7 E AT
1R

TR IGE ] DA RAE E bytes-like object
bytes.find (sub[, start[, end] ])
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bytearray.find (sub[, start[, end] ] )
R F 75 sub FERE PR B B B/NR S, sub & TV A s[start:end] ZW. RIS start 55
end SRR Fmi. WA sub R BN WL -1,

TR TSI A] LARAT R bytes-like object B2 0 3 255 i il WA EEAL.

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

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

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

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

KT rind (), (BFERANE|FIPHIN &5k valueError,
BB RN T 5] DR AT R bytes-like object B2 0 & 255 5 Fl NI EEEL .
TE 3.3 UM W42 0 % 255 JulE N K E N T 51

bytes. join (iterable)

bytearray.join (iterable)
R[] AN iterable W) —FEHIECHE T4 PR 0T bytes BY bytearray X 4¢. WM iterable W AFAEAT AT
JEF 0 K3 7 WHAAAE st r MRMEN LT K TypeError. $EE%I7 VAR bytes B bytearray X4 i N2
FHERTCER Z AR 53 o

static bytes.maketrans (from, to)

static bytearray.maketrans (from, t0)
IE SR H Thytes. translate () WFHXTIEER, BT from RS FRFIGT
to PARIRMALE EIYFAT: from 5 to W T 7 2T 2 HAAMFEMAK .

3.1 B fE.

bytes.partition (sep)

bytearray.partition (sep)
TE sep TR IR BB SR T8, Rk IBl—4 3 e, H &R Z s WA A 5 5L
bytearray B4, PANIFRRATZ JEITRI; . WERASFRATARIRE], WREIAY 3 Jodl il & e 41 DA K A
Z3 1] bytes BY, bytearray X4,

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

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

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

BRI T8 S HB 7 51 W] LAZ AL B byres-like object .

T VAR bytearray FiUAS Jf 3 JR Hb R4

ERETE—INER, RERCA BT AT

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

bytearray.rfind (sub[, start[, end] ])
R TR 5 sub TEFFH MR B Bk (Befi) &1, 3XAF sub $A 5 7E s [start:end] 2, Wik
SR start 5 end 2AFEIRFENYI R FORE . WERARIKBNNR A -1,

FHRR I TIPS ] LARAT R bytes-like object Bi72 0 % 255 il WAL
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e 3.3 M 52 0 & 255 JuH N EEEUE N T

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

R Friind (), BAETFI sub RILFNN &5 % valueError,
TR TIPS ] LARAT R bytes-like object Bt 0 & 255 i [l N A B4
15 3.3 CE N WEeZ 0 2 255 JuH N B EU N 151 .

bytes.rpartition (sep)

bytearray.rpartition (sep)
TE sep FoJa— U AL GR35, R —A4> 3 5o, HoP & A2 i, oA B s
bytearray B4, PAKIFREAFZJGHIER ;. AR FRAFRARE], R EIR) 3 JTH PSP bytes 5
bytearray X5 A K J5UF 41 1) il 45 .

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

bytes.startswith (preﬁx[, start[, end] ])
bytearray.startswith (preﬁx[, start[, end] ] )
QSR B EE ASE 2 1 prefix FF 3R] True, R[] False. prefic 7] DK 2 A HEEE 01
FIJ QX‘*’J%E’JE?E WRAG AR start, R ITHE EALE T IR AT . MR VIR end , REAE T4 & 00
F1E

YR AIRTZE ] AR AT R bytes-like object .

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

i [u] J5{ bytes B bytearray %G IEIA, FEERH A B A 7E n LS HL delete i BL) bytes, HiAx bytes 71l
AR TE WA TR, R K S 256 1) bytes X4 .

WA PMEflbytes . maketrans () JikE BT,
KT AT TR, 55 table %05 A None:

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

e 3.6 JUHT: B SCRRRY delete 1520 KT SHL

AR bytes #ll bytearray Xt 5 1 77 YA BIBRIAAT Jy 2 (BUE (o 1A ASCIL i — i ilA% X, (Hil e AGE 249240
f);ﬁk_fﬂi TALE B . A/ NI R BT Y bytearray J7 RS R JEHIAT R, iR S AT
PIE 3

bytes.center (widih[, fillbyte |)

bytearray.center (width[, ﬁllbyte] )
R MFE R RIA, KR width P8 N REH, (AR fEH’J fillbyte SEFEW A 2S00 (BRI
ASCIIL ZH84F) « X Thytes X5, MR width /NT-5F Len (s) WERWIEFHRIA

A WLJTIRHY bytearray JUAS St AF S #Af: ERRTE AN G, RIMERA MU 2E

bytes.ljust ( wzdth[ ﬁllbyte]

bytearray.ljust ( wzdth[ ﬁllbyte]
B Ial X G RIAS , AR width (4 F 50 FREE A 55 @Hﬁ? E I fillbyte ST (BRINGE ASCIT
ZHEAF) o KT bytes MR, QR width /NFAET Len (s) MLRIEEFIREIA .

T A SRR, BB AT
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bytes.lstrip( [chars] )

bytearray.lstrip( [chars] )
BB E PRI, FERTEE RIS T . chars BECHHEE
R I Ty Y38 %Hﬂ? ASCH %’—’ﬁ*‘ RS None, J”'J chars %é&(?)@ﬂ%[‘% ASCH Elﬁio
chars ZHH AR E A RIS 2BBES BN A A

—|+

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

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

LR IRA (75 AT AR AT R byres-like object .

TEfR: M7 VAR) bytearray fiUAS 5 3F AR

SRFE—AER, RIMERA MU AT e

bytes.rjust ( wzdth[ ﬁllbyte]

bytearray.rjust ( wzdth[ ﬁllbyte]
R EEXT R REIAS, PR BN width ()75 EEART T BERHRE W fillbyre SHFT A0 (BRINGE ASCIT
ZHERF) . X T bytes X4, R width /INTAET Len (s) NLREIFFHIRIEIA .

BRI G, BMEBCA MU A

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

bytearray.rsplit (sep=None, maxsplit=-1)
K¢ BT SR A 2R AL T8, R sep AR 8 BAF. QSRS R T maxsplit, W2 34T
maxsplit WG, M =B BIFIR. QR sep RIGEBCH None, L A0 E ASCI =5 AFFH) 17 S # &
PAER BT B T NAERIFIRTG, rsplit () E‘Jﬁﬁﬂﬁﬂﬂ%ﬁ*@??i@?ﬁm split ().

bytes.rstrip( [charse
bytearray.rstrip (|chars|)
R FE PRI EIA, BBRIEER R T N . chars ZHUNTEE B GFI{EE AW 7y
ARRRB I R 2 T ASCH 6““ ﬁﬂ%é W% B None, W chars ZHERINFS B ASCII 7 El

chars ZHHFAER E A2 SMERSHEN A4l G
>>> b spacious '.rstrip()
b' spacious'

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

LR IRI (75 AT VAR A R byres-like object .

T VAR bytearray HUAS S 3 JEHb AR

ERRFE AN G, RIMEBA U2

bytes.split (sep=None, maxsplit=-1)
bytearray split (sep=None, maxsplit=-1)
R AR AR 2R AL TR A sep AN RRAT. AISRER T maxsplit HAEGA(E, W%
#ﬁ maxsplit WAf5r (B, SIREZLH maxsplit+l MICEK) . WK maxsplit RAgEsH -1, M
AR B (FEATRTA W RERIAR 43 )

WRZ T sep, W FELER 2 BE ?T%%ﬁiéﬂ/*f AL 2 B R 4 B 25 1) 8 (Bl bra, 2.
split (b', ") ¥RME [b'1', b'"', ) sep ZRUATREN— AN ZFHFH] (FlI b 1<>2<>3" .
split (b'<>! 'HLE] [b'1', Db’ 2', 1o M E /Y2 AT 20 25 P SRR o] (o ') B
[bytearray (b "1, ,JZ[SEXH%T%};'H}%ﬁX‘f%E’J%é?A sep ZHN] PABAT = bytes-like object .
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54n:

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

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

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

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

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

W sep KFGE BN None, WIS A —Ffr8k: HLH) ASCIL %5 AfF SN AN BEAT, H
ERE NS IR BR B A AR . L, FEARTEE BT O %25 FE 51 s {2 & ASCII %8
R RS A 73R R ] [

i

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

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

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

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

bytes.strip(hﬁam])
bytearray.strip(hﬁam])

R EFE AN RIA, BB E T KRR T . chars ZHUCNTE & BRI 7 A1 2t H ¥ 41
XA FREIT T 8 H 2 T ASCILF4F. WA I ECN None, W chars ZHERINFE ik ASCIL
ZERF. chars ZHOFAHEE BAMIRBUEE; e SBRSBEN A4

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

b'example'

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

MR LTI bytearray fiAS S AR ERAE—— B R E R, BMEBCA BT AT .

A bytes Fl bytearray XI5 ) 75 35 S fBUE (I He A ASCIL i —gEiIME X, AR 24 9 ) A5 3 kil Bdie
THE AN IR bytearray J7ikHR R FUHIATERAE, @2 AR B R .

bytes.capitalize ()

bytearray.capitalize ()
R EEFFA R RIA, RS AR BB ) — > ASCIL 554, I HER — T A R G 1 H
RI/ING o dE ASCIL 9 (ELRF RS IURE A AL

MR LTV bytearray A4S S AR R —— B R E R, BMEBCA AL AT .

bytes.expandtabs (fabsize=8)

bytearray.expandtabs (tabsize=8)
R FFHN R EIAS, HA e 1) ASCIL il R 4F 2l — a2~ ASCI g4, HARE T 14 /i 8 (0 &
R W HIRIFTERE . B tabsize NFATBEN—ANHIFRAL (BRIME 8 B & KR AAES 0, 8, 16 Rk
#e) o BRIFFH, MEiFALE RN BB KA P RS AT . RS ASCI il R 4F
o'\t "), WPGFELRPHA AR, HRSH0S T N —DHERM . (FRAFR SR8
S ) AU EIF N ASCILATAT (o' \n ") BRI AT (o' \r"), EXHE R MH5 EihE.
AR LA T SO IS SR TR 4 I —, RIS EAE T B B 2 4t s
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>>> b'01\t012\t0123\t01234" .expandtabs ()

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

TEfif: BRI bytearray iRAS Ff A OB ——BERE A DBESR, BIERAMUT T .

bytes.isalnum ()

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

Bian:
>>> p'ABCabcl'.isalnum()
True
>>> Pb'ABC abcl'.isalnum/()
False

bytes.isalpha ()

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

Bi4n:

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

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

bytes.isascii ()

bytearray.isascii ()
Return True if the sequence is empty or all bytes in the sequence are ASCII, False otherwise. ASCII bytes are
in the range 0-Ox7F.

3.7 B IIEE.
bytes.isdigit ()
bytearray.isdigit ()

Return True if all bytes in the sequence are ASCII decimal digits and the sequence is not empty, Fal se otherwise.
ASCII decimal digits are those byte values in the sequence b'0123456789"'.

Bign:
>>> b'1234"' .isdigit ()
True
>>> p'1.23"'.isdigit ()
False

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

Bian:

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

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

/NGB ASCH FA R FTMEAE LT Y] b ' abedefghijklmnopgrstuvwxyz ' HHFELS. KE ASCII
= A

FA R EA S 7E)T 4 b ABCDEFGHIJKLMNOPQRSTUVWXYZ ' I FET.

bytes.isspace ()
bytearray.isspace ()

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

bytes.istitle ()
bytearray.istitle ()

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

fian:

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

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

bytes.isupper ()
bytearray.isupper ()

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

Bil4n:

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

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

/NG ASCH 45t R FTMEE STEFS] b abecdefghi jklmnopgrstuvwxyz ' HFEJFERF. KE ASCII
PR A S FE)F ] b ABCDEFGHIJKLMNOPQRSTUVWXYZ ' FHF4F .

bytes.lower ()
bytearray.lower ()

REE AR, A KRS ASCIH FAF 54 3T i/ NS
4n:

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

/NG ASCH 4l EHE 5774 b abedefghijklmnopgrstuvwxyz ' HHFEAF. K5 ASCII
= B

FR R EA S 7E)F 4 b ABCDEFGHI JKLMNOPQRSTUVWXYZ ' I FEF.

TEff: BLITYRMY) bytearray iRAS St A B — BB ARG, BIERAMUTAT AL .
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bytes.splitlines (keepends=False)
bytearray.splitlines (keepends=False)

A ] el A ) A AT AL SR, AE ASCIL AT AT AL BRI o Wi Hluniversal newlines
T AT BRI AU EEATIF, BRARG I T keepends H9EAH.-

Bt
>>> 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']

REFsplit (), S TR sep b, X240 T AR A — A2 51122, TR R HA TR
LA LRI £

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

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

bytes.swapcase ()
bytearray.swapcase ()

R FE PR EIA, /NG ASCIH FEAF A AR KRG, Z IR
4n:

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

/NG ASCIL Pl F i EE S 7EF 4] b 'abcdefghi jklmnopgrstuvwxyz ' I FRF. KE ASCII
PR A S FE)F 5 b ABCDEFGHIJKLMNOPQRSTUVWXYZ ' FHF4F .

KNETF-str.swapcase (), L #HHRAT bin. swapcase () .swapcase () == bin MEW 7.
KNG EAGAE ASCI Hg W PRI, RIS HXT4E RS Unicode A R BEFF A S AT

TEff: IEJTIRY bytearray HUAS Hf A LA —— B R E NS, RIERCA ATk 2E .

bytes.title ()
bytearray.title()

AR o] J R P R B A, A BRI DA AN R ASCIL P AP AT L, KRR/ . AKX
ARG I TR PR AR AL

54n:

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

/NG ASCH &l HE 5774 b abecdefghijklmnopgrstuvwxyz ' FHFE&. K5 ASCII
TR EE 75 b' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' HHF4F. Frf HAth A5 (EHA
KoK/,

VAR — R SIEF TR E S, LR R A B . %08 AR 2 BUE L N EVRA
B, HEREWRERRGE RS IrARIMS oy B R, X n] RS2 R 21 4R

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

T RAGE A I N Sk AR B RS ) S A B
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>>> 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."

TEfR: MOTVRRY bytearray A S 3F B E—— B BUR P E— DN S, RIESCA SR Tk .

bytes.upper ()
bytearray.upper ()

R EFEPAIEIA, HErG /NG ASCH 573545 T I K ST
Fihn:

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

/NG ASCH FE&F il HE 574 b abedefghijklmnopgrstuvwxyz ' FHFRA. KE ASCII
FE R T HA EHEFES b ABCDEFGHI JKLMNOPQRSTUVWXYZ ' FHIFLF o

MR LTI bytearray A4S S AR ERAE—— B R E DR, BMEBCA AL AT .

bytes.z£fill (width)

bytearray.z£ill (width)
R E A EIA, FEAABIHFE b 0" R 7 9K B2 R width. TEFERETIZE (o' +'/b' =) I
RAEIENAFS Z BEHAMARFEZ H. X Thbytes X5, WH width /NF5%T len (seq) WEREIFFH.

i

>>> p"42" . z£fi11 (5)
prooo4z2"

>>> p"-42" . z£fi11 (5)
b'-0042"

TR BTV bytearray BUA 5 4 FUBEAE— BB AE—DHER, BIERAMUETSL .

4.8.4 printf RiEHFTHERMHEAL

P AL AR IR S A L S PO, TR S AR (PLAITETE E B e AL AT
AT B R T RE R T B, IO A e,

FATEREXS (bytes/bytearray) HA MR N EEIE: A s BUD B85 XWPFRAFITR 14
AN HEZHESF. X T format % values (HH1 format Jj—ANFATHRNS), 1€ format ) & bRl
TP I N BB Z A values 55 H . HACREMTAE CiF R sprintf ().
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WZR formar FER—AFIMSHL, W values 7] LA — ARG BTG, values A7 B2 f&— L 5
BT R G R E VR AT IR IR ) o2, B e — BRI B R (B InTed ) .

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

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

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

6. KEMBIMAF (AIiE).
7. BERIEH,

MHASE—AD T (SO B, o p ik sl oL 6 N 55 i i, X R
'S PR E T SRR I RS A AR AR (L.

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

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

AR -
s | &Y
Y| EREACR O] BB (RMGE LT 30
10" | FHROA R EIE R AT
| BRSNS (RIS 0 e, WISHERE).
v ) AP AR R IR R (SRS TEATHY) HIRE R AEA
O RETA O B ) R TRAREPRIITL (SR S ) .

FTDAA K BERE U (n, 1 5 1), {ER/80, A% Python SRUEIA E — FTLA 31d 4T 2d.
BRIy
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%% &Y 7
F =
'd’ ArEs kbR

i LR T8

'o! B /\EH 1)
‘ut | EWPRA - ST A ®)
'x! AR AR NS ). (2)
X! AT TREEREC (K5). 2)
‘e Eaidesos (UhNE). 3)
'E’ e (RE). 3)
£ IR 3)
'F' P A% 3)
'g' PEREAEE. WRAREUNT -4 SO/ D TR N A NG fe 8ok =X, R kg, | @)
'G! g WRAREUNT -4 SO/ DT RN AR S f8uks =X, B Fiffiis=. | @)
'c! AT (B BHER NN E) .

'p' T (EATE0E g X EE HAT __bytes__ () IR ). (5)
's' 's' e b A%, HCYTESET Python2/3 AL AT . (6)
ES FAER (ffi ] repr (obj) .encode ('ascii', 'backslashreplace) #4(F{i] Python | (5)

XE)
' 'r' g ta' A, K UAERLT Python2/3 B H S @)

o | AEHRBH, AERTRI— s T

MR

(1) WA S5 B AR AT ( 00 ).

(@) WHRTGR ST T2 ARA " 0x 50X A% (BRETRU "= B2 X' His).

(3) W RIG RRSAELERP 85—/ NI, VBRI 2T
NSRRI B RS, BRAN 6.

(4) B RTB R AR 55—V, R A (L R R AL O T ABRERERS B
NGO I IR AR R A R B 6.

(5) MHHHN N, MUY N 54

(©) brwst I, B 3x RIPHR LWL,

() brart BIH, L 3x RIS R AR

(8) =, PEP 237,

TEff: TR bytearray JUAS 5 JF JIEHLEAE—— B AU AE— DN S, RIESCA U Tk .

B
PEP 461 - > bytes fil bytearray ¥5/il1% #&=4k
3.5 B ge.
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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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(8 E70)

>>> v[2:3] = b'spam'
Traceback (most recent call last):

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

HUF AR AR B, Y Boe B Ry (i) SRAUM B — e N AL R R FTIRAr BY  HeAi 2 SN

hash (m) == hash (m.tobytes()):

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

>>> hash(v) == hash(b'abcefg'")

True

>>> hash(v[2:4]) == hash(b'ce')

True

>>> hash(v[::-2]) == hash(b'abcefg'[::-2])
True

£ 3.3 iR —AENAFILE BAE rT A o P A AR SUATS7BY, b B0e 1) — 2k P A7 L P B 2 v s A
.

TE 3.4 OB WA IIE & Hehd M hcollections. abe. Sequence
e 3.5 e WAL BAE T B s A T R
memoryview HAPNF—)5HE:

__eq__ (exporter)
memoryview 5 PEP 3118 rPi) S th g ixX Wi & AR ARA ), HF HAR S st ruct 1BVEAMRER
YRR AH AR X ACRD I B A %ok 7 (LR ARTRD , DU AT T2 SN Y

XFtolist () MBI SRR st ruct AAXFHRFH T, R v.tolist () == w.tolist ()
M~ 1w A4

>>> import array

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

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

>>> ¢ = array.array('b', [5, 3, 1]

>>> x = memoryview(a)

>>> y = memoryview (b)

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

True

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

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

>>> 7z == C

True

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

True

R PR R AR R st ruce BEBFTSCRE, WM G R EPR R A (IR
FrepFIgerh XN ZEARIA )

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

(Rt
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(22 30
>>> point = BEPoint (100, 200)
>>> a = memoryview (point)
>>> b = memoryview (point)
>>> a == point
False
>>> g == b
False

R, SEABEL R, T HNFREXSRKR, v is will FRERE v == w.
T 3.3 WOE R 2 BRI RAS LA IR A I 2 22 2% H BRI AR 454

tobytes (order=None)

ReGeoh X b R o 7 R [l XA S THE NP BT by tes MR -

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

b'abc'

>>> bytes (m)

b'abc'

XFARELAA, SRS TP RRGIR, Hh g o AT . tobytes () 3
AR FERFR, AFEG st ruct BHUEERIRE W AATETEN .

3.8 HRIIEE: order FTLAK {'C,°F, A’} e 24 order JyC B(F B, JRUAREUA I EHE S8 2 C 5
Fortran JliiJ7 . X FHELEE, A 2R BN RIAS . fRBIH, P71 Fortran Iy £
PR . MFARESALE, S bty C . order=None 55 order="C’ J2Hi[FI1

hex ( [sep[, bytes _per_sep] ])

R Al —ANFRFERR A B PAWGAS 7N i i i 2 Zed IX LR 4517

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

3.5 B fE.

£ 3.8 W B ¢: Similar to bytes.hex (), memoryview.hex () now supports optional sep and
bytes_per_sep parameters to insert separators between bytes in the hex output.

tolist ()

FGeop X N IR A— e R SR L R ]

>>> memoryview(b'abc') .tolist ()

[97, 98, 99]

>>> import array

>>> a = array.array('d', [1.1, 2.2, 3.31)

>>> m = memoryview(a)
>>> m.tolist ()
(1.1, 2.2, 3.3]

TE 3.3 MM tolist () BAESFFst ruct BAHRIER R BT AT IR AAR A K 2 4ER0n B
o

toreadonly ()

1% 1] memoryview X4 ) HBERAS . JR LA memoryview XA &P EAS o
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>>> m = memoryview (bytearray(b'abc'))
>>> mm = m.toreadonly ()

>>> mm.tolist ()

[89, 98, 99]

>>> mm[0] 42
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: cannot modify read-only memory
>>> m[0] = 43
>>> mm.tolist ()
[43, 98, 99]
3.8 B EIfE.
release ()

FEACH MTEOLEIRE A TR IR0 K . VM S L B U 3 2 RISk 1 (i,
bytearray WAPREEILIEEI/N) ;s HIL, A release() 1Ty MEHUR R A Rk e bl (R
HAE 5 A VSR

TEMTTEWR ), AT AR 2t — P AR5 & valueError (release () ARBERSN, BN
PAgEZ R ):

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

() with i), TDAEIE BT SCE B SGA E SR AR

>>> with memoryview (b'abc') as m:
m[0]

97

>>> m[0]

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: operation forbidden on released memoryview object

3.2 B fE.

cast (format[, shape])
RN LA R B AR e AR . shape BRIAA [byte_length//new_itemsize], XRLIR
BB R R —4ER . R — DN, B XA ARSI H . SRR
1D -> C-contiguous Fi1 C-contiguous -> 1D,
HEMS AR T st ruce iR PR —Io R E AR Hop— R s A 7354 30 OB, b 5.
BRI IR LTS AR AR ] .
¢ 1D/long %46t 1D/unsigned bytes:

>>> import array

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

>>> x.format

lll

>>> x.itemsize

(Rt
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(£ 50

>>> len (x)

>>> x.nbytes
24

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

>>> y.itemsize
1

>>> len(y)

24

>>> y.nbytes
24

¢ 1D/unsigned bytes ¥4t/ 1D/char:

>>> b = bytearray(b'zyz")

>>> x = memoryview (b)
>>> x[0] = b'a'
Traceback (most recent call last):

File "<stdin>", line 1, in <module>

ValueError: memoryview: invalid value for format "B"
>>> y = x.cast('c")

>>> y[0] = b'a'

>>> Db

bytearray (b'ayz')

¢ 1D/bytes 5544y 3D/ints F-4440e A 1D/signed char:

>>> import struct

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

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

>>> y.tolist ()

(rro, 12, 21, 13, 4, 511, I[le, 7, 81, [9, 10, 11111
>>> y.format

'il

>>> y.itemsize

>>> len (y)

>>> y.nbytes
48

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

>>> z.itemsize
1

>>> len(z)

48

>>> z.nbytes
48

K 1D/unsigned long %444 2D/unsigned long:
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>>> pbuf = struct.pack("L"*6, *list (range(6)))
>>> x = memoryview (buf)

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

>>> len(y)

2

>>> y.nbytes

48

>>> y.tolist ()
(o, 1, 21, 3, 4, 511

3.3 Wikt
1635 RUE S Lol 7 BRI, st R T2 .
T A7AE— LT 119 H B

obj
WAL B T2 X R

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

>>> m.obj is b

True

3.3 B HE.

nbytes
nbytes == product (shape) * itemsize == len(m.tobytes()). XefHFEELEE
RS AR, EA—EHFT len (m):

>>> import array

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

5

>>> m.nbytes

20

>>> y = m[::2]

>>> len(y)

3

>>> y.nbytes

12

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

Z R

>>> 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.o0, 1.5, 3.0, 4.5, [6.0, 7.5, 9.0, 10.5], [12.0, 13.5, 15.0, 16.5]]
>>> len(y)

3

>>> y.nbytes

96

3.3 B HE.
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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 MU #53K 1B Y BIAE SR IR struct BEHUETRRALPE . X TR memoryview (b'abc') [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
—AREOTL, Wi ndim R EEES  NAEIT R N 4ER AL TR .

T 3.3 iR I 24 ndim = 0 BM{E N 2 e I AN T4 None.,
strides
—AEEFOTH, B ndim KL B PAFEAT ORI KN, DA B R RS T

AE 3.3 U RL: 24 ndim = 0 INME %S JTCA I A H-N None.,

suboffsets

Bt PIL AR RN . ZEDUE NS HFE .

c_contiguous

— AT N IEE AN C-contiguous fAT /R{H »
3.3 Bl ise.

f_contiguous
—AFBH NFFSE AN Fortran contiguous W1 /K1E .

3.3 B IhE.

contiguous
— RN A Ay contiguous AT /R{H .
3.3 B e
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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,)

SHMZIE A, EAGHEIFFx in set, len(set) fll for x in set. EH—FRFMZIE, EH
FEARCRICR O ESEANF . MR, TAEASIFRT] P SO P e Bt

HEIE MR N EHRGEA, sec fllfrozenset, set FRAZNARRY - HNEAPAEH add () Fl remove ()
RIS . TR AR A B A A E, BARER A EF L sl A AE A ICE . frozenset
AL R A AR H o lhashable - F P ZAERE GG R BETFEAS s TR 0w DA F A S i g al o SE & G T
%,

BT R DA set #9152, AEZSHY set (N2 frozenset) 34 AT DA i K DA 543 BRI E SN F LS THIE S 2
WRBE, Bl {'jack', 'sjoerd'},
PR 1 2 EA FH R A4 =X

class set([ﬁmnbk])

class frozenset(hknwk])
IR Bl —AN T set BY frozenset X142, HIITZE K QT iterable, AW ITEE VT Nhashable, EFRmHES
MG BN, TANNZEGUACN frozenset M4 WERKIGE iterable, WKFk 71— F 25
£4H5.
set fllfrozenset WSEFIHRMLPAT #1E:

len(s)
RS s T REEE (BF s 9340,
X in s

Rl x 2Ry s TR
x not in s

Rl x 2R s SR
isdisjoint (other)

WREA T A5 other IAHITEMIR] True., Y HACY B NEARACE N THEAR, HEN
N e S

issubset (other)
set <= other
RS e 5 R TR ARAE orher 2 7h1.

set < other
KA BN other I E T4, B set <= other and set != other,

issuperset (other)
set >= other
Kol 245 other WA TCREAEL A Z .

set > other
KA 27N other I E#B%, B set >= other and set != other,

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

R AN S, Hh a0k A LG AL others 35 E I FTA H A H IR .

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

R ARG, HAP S R G LA others HEE M BTA A HILAIIICE.
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difference (*others)
set - other - .

SRS, P A B A T others 5 I M & T R AEAE T

symmetric_difference (other)
set * other

B E, HAPRCREUE T RIEA SR T other 152 HABSE S, (HARERINE T M

copy ()

R H] RS DL
oW =, dE 2 B F M A Wunion(), intersection(), difference(), PA
K symmetric_difference (), issubset () Fflissuperset () S Z = LA XL
YERZE. MELZ R, BN s B R AN ZR LSO ES . XOlHER T4 % B ETE
U set (Tabe') & 'cbs', MAEERELETEIRE set ("abe') .intersection('cbs'),
set fllfrozenset YWHFFEGHESGHWEK . HNESY AL NMMESTHENTEYEE TR
—MNEGZW (BRI AR 14) B, —MEGYEICYH S — N EENETE (BN E
B THEEESME) N R NS —MEAYAEMNYHE A M EANEBE (HhE
FWBEAWEAME) KT R EE.
set WL Hl Hrrozenset ()55 6 Z i) B T B ATH WL G #HA17 . fil 41 set (Tabc') ==
frozenset ('abc') k[ True, set ('abc') in set ([frozenset ('abc') 1) tHh—FE,

THESHE LRI e EHEF ke B, TP RS EAM M EG AHE LA X
FHFEE, HILPAR P LR A False: a<b, a==b, or a>b,

HTHAIUE L THAHIT (FHEXR), BHEAGHRINSIER 1 ist . sort () JEMH 1T I0E L.
EAEMITR, STHBEER., WA hashable.

BEG Tset LBl Hrrozenset 1y Z 3k §l 715 B K538 0] 5 55 — A 45 A EOM R 79 26 840 il 4n:
frozenset ('ab') | set ('bc') Rk frozenset HISLH.

FEINE T H T set MABERH T AR AR frozenset SEBIHHAE:

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

A, ININSKH others YT TLE

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

EHES, R HPHERTE others FHAFFER TTE .

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

NS, BBRE A AEET others FIYILE.

symmetric_difference_update (other)
set “= other

B S, RRBAET RGN — AR R ER TR

add (elem)
FFICE elem TRMBIHEE T .

remove (elem)

MEETHERTCR elem. AR elem NFAET RGN T K KeyError,

discard (elem)

UWRICEK elem FAAET I PR HAD R o

pop ()
MEETBERHRELE LR WRESNEN LG K KeyError,
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clear ()

MEG TR LR,

W R, JFiB3 B WA Bupdate (), intersection_update (), difference update ()
Msymmetric_difference_update () J{ERHEZALE ] AT RAE N ZEL.

YR, __contains__ (), remove () Mldiscard () J7¥EN elem ZELA] REE—> set. KX —
AN frozenset BHATIEER, SR elem G A — %A 52

4.10 BREFSERY --- dict

mapping MG ¥hashable (AW BUERRX G BGTE TN R . HEACE —FRfEBGT A F 8, (XT
HAGRIRIESH List, set Htuple FNER, PAfcollections ik, )

FHAHE LT AR . dkhashable f(E, BME8IE . FMEHA PSRRI (RN BT (ET
FEXTRARRIEAT IR ) NPT PR B S 2 A S ol PR A P i) — FBORIU = An SR A BB 46 (314
1A L. 0) M AT AR R R G| Al —F A H . (HREER, s TR TF S SRy,
DRI e P A B R W 1 )

FHLAT DLE A DA S R S E XS RE S TS Z R EIE, flan: {'jack': 4098,
"sjoerd': 4127} B{ {4098: 'Jack', 4127: 'sjoerd'}, WR[PAHEIT i ct TGRSO,

class dict (**kwarg)
class dict (mapping, **kwarg)
class dict (iterable, **kwarg)

AR [ ARG, BT R A BB ORI AT RE 2 1 T SRR R AL

WA A B ESE, RS, RAGH —MIE SO A T 4, fHOlE—
A HA GG R B ) 8 . BIAGE, AL B SRR — A iterable X4 . R PTEAXT S
R — T AR B R — AW B 5 AN JC R B AT AR 5 o B — T ) 81— X SR A 3 - S ) —
g%}fggﬁ%%ﬁﬁﬁﬁﬁ%ﬁoW%~4%$%~ﬁ%i,ﬁ%%%ﬁ~¢ﬁﬁ&ﬁﬁﬁ%?
ML RE

WEREG I T KBTS, WRETSHEHEXPOMAS BT M ES OR8N 7. WEREMAR &
CAFTE, KA X SEEREIOR A ES B E.

VEREER, PATF/RFIRERFHIYET {"one”: 1, "two": 2, "three": 3}:

>>> a = dict (one=1, two=2, three=3)

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

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

>>> a == b == c == d == e

True

@%24%?%ﬁ%ﬁ%%?§ﬁ%ﬁﬁﬁ%ﬁ%ﬁﬁ%Wmmﬁﬁﬁﬁﬁ%oE%ﬁﬁwﬂﬁﬁﬁ
(TR bl

X LR SR A (PR 2 SRR 2 I 2 S04 ) -
list (d)
AR [E] 7 d R Y A SR S 3

len(d)
R A d IR

dlkey]
PRI d HDA key AT, QISRB ORFELE key WS35 | K KeyError,
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TR FH) FLE LT __missing_ () HH key RAFAE, W dlkey] BRAERHHE %529t
P75 key fE NS HL. dlkey] BERFHRIEIEG]| & __missing_ (key) VM FFR IS 5] & LT
MRS WA HABES AL OETH _missing_ (). WK E X __missing_ (),
M &5 Kk keyError, __missing_ () WR—AHE; BEARERE —EBIA &

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

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

FHMBI TR T collections. Counter SEIMBYHTRIT iIBF T — A ARRH) _missing__
FERdicollections. defaultdict FrfiE I,

d[key] = value
¥t dlkey] &N value,

del dlkey]
 dixey] M d PRgRR. QRBUHRTELE key M| ki KeyError,
key in d

A d PAEAERE key MR ] True, FHNER[] False,

key not in d
ZMT not key in d.

iter (d)
R PAF B U R E AR . X2 iter (d.keys () BIPFER K.

clear ()

Pl S A IR -

copy ()
A [u] J LR P DL

classmethod fromkeys (zterable[ value]

(IR B iterable AN — 7L, FEREIEBCN value.

fromkeys () y—MREFFHEIET . value BRINHK None . Fra{HAR R 5| H-— ARl pg SL 4,
Uik value J§ R —A~ T AR X G B AN 23 51 el 2 1A B W . BARBOREIRME., el oL ifE
T3

get (key[, default])
NS key fAE T R [B] key BOME, A5 WER[E] default, Q05 default K25 H WERIA K None, [A
Mg~ e5| K KeyError,

:|.tems ()

AR I (5, B XD AR —SETIE . S UALE T RS,
keys ()
A [l SRR A B — TR I . S AL 3 % A

pop ( key[ default]
R key AEAET 7 M A PR AL BRI R AR 0] HARL, 75 W 9] default . 412 default K45 H H. key R AF
FETFHh . &gk KeyError,

popitem ()
MFIPFEERIF R A (5, (E) K. BEEN &4 LIFO (GESei) My pii ml .
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popitem () i A TR FHMITIHFEERENR, XEEAFETEEEER . WRFH 2, H
Hpopitem () ¥5| kKeyError,

e 3.7 BOE R BAES B ER R LIFO Y . fEZ RIHIIAH, popitem () &R Ial—MERER#AE
X

reversed (d)

1R A — N0 R L A E U . X JE reversed (d.keys () BYPEET .
3.8 B ThEE

setdefault key[ default]
IR key | SR BRI . WEARLEE, FAMEN default 195 key , AR defauls . defauls
RIAH None.,

update ( [other]
(IR other HYSEMEXT R 74, BFIA M. & None,

update () 25— NP G, B0EF— N EEAEXT (AR EE R 0 T2 8 A AT 2k A0
SFRN) WATERXT G WRGH T RAETF S, W2 DU S G ) AR B R d.
update (red=1, blue=2),

values ()

AR 0] p 7 S B — BT . 5 AL & 2 A

Wi~ dict.values () MEZ ARG LR RS 2R F] False, XFE dict.values () HH
H B B i [ A -

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

PIAFI LEBCY BACY BN AAMER (5%, &) XA SME ORFENF) . {7 R (<<=,

>=", > &5 K TypeError,

T PR BRI o THE R AR A SR . BRI A I B RE A B AR .

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

{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> list (d)

['one', '"two', 'three', 'four']
>>> list (d.values())

[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}

TE 3.7 B FIIF S IE AT . B4 A2 H 3.6 BT 441 CPython SEELAH Y
AN S L 2 P

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

{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> list (reversed(d))

(R Tgksn)
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(£ LT
['four', 'three', 'two', 'one']
>>> list (reversed(d.values()))
[4, 3, 2, 1]
>>> list (reversed(d.items()))
[("four', 4), ('three', 3), ('two', 2), ('one', 1)]

T 3.8 MUk I IIAE 2 Pl 3 o
W
types.MappingProxyType AJ g HRAIHE—dict B HEE.

4.10.1 FHIEIKR

Hdict.keys(),dict.values () fldict.items () FriREIFINTEE LA % SR TFHEABEH
— B, XERE G IR R, LR R
I P AT DA IR A AT A 5 R R A BSH o S B A T -
len (dictview)
IR P 2 H AR
iter (dictview)

WA EE (DA (%8, ) honERMITAHFR) MRS

BORE R A AR B0 F P TR . XFERE AT 20 () RAIE (fE, #) X pairs = zip(d.
values (), d.keys()).n—PMIEMFEERK T pairs = [ (v, k) for (k, v) in d.
items () ].

TE S IS 5 7 b i 25 B IR R I AT 2 R AT BB 5 & Runt imeError B k2 ERTE &
H.

e 3.7 BOEE: 7 SUBY S0 R N A -

X in dictview

AR x SR R PR R B L (O (FEf e — RS DL T x BoA—AS (3, {E) Jodl) WLR[E True.

reversed (dictview)

IR ]SRRI A . LR S A A A S B A TR AR

TE 3.8 O Bl S I RAE 2 T
HMEEMTES, FOHABAES Bl WRIraEE T EA, B (%, #) XEAEEH
A, 2K HMERSRUTES. (EREWAPI AR TES, HEZEEFASAELN.)
MTRUTEGHME, MR EScollections. abe. Set g LR AETREAERL A2 (Fln ==, < 3§
/\)o
— M B L R B

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

>>> # iteration

>> n = 0

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

>>> print (n)

504

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

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

>>> list (values)

[2, 1, 1, 500]

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

>>> del dishes|['sausage']

>>> list (keys)

['"bacon', 'spam']

>>> # set operations

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

>>> keys ©~ {'sausage', 'Juice'}
{'"juice', 'sausage', 'bacon', 'spam'}

411 P TFNERERT

Python ) with 1B/ SCRFE L F R SCE PR e LRIt b SOX—d . O R SEBE T T X&)
JiE, SRVERL A E SRR E SGEATIN ETR 3G, AR I TRIFEA R B R SC, FFAETE R PAT o8 BRI R
AN
contextmanager.__enter__ ()
FEAGBATIE BRSO IR ] O Gl R BEBZ B4 TI b SO A 4. e VR ik a2 5 i 2 6T
I BTN SUEBRAR AT with (B as FAIPIBRIRAT

— AR B0 E T SCE RSB T R file object. SCAEXTHR S _enter__ () REHEH E, PAR
Vropen () BFAE with A PRy RSk,

— AR ] XIS B SUE BRI B Figdecimal . localcontext () FRREIMINT S . BLFE PR
PG BN decimal | R SN R R decimal R SCH—ANEIAR IR BRI AR . X AV with B4R
B P24 H decimal | R SCHFF TR, MIANSS2IN with 1548 DAAMYICHS .

contextmanager.__exit__ (exc_type, exc_val, exc_th)
R IBEATEE BN SCH R [ — A1 R AR ERR SR FR T i A A AT AR S8 S A5 I M B B i . WERAE AT with
HAPNEREIIE A T RE, WSS E S REIEA. EARWEE . fEHAEN T =125
¥J°A None.,

B3 351 8] — A EECRF B with A BR il 78 I RS AT S with A2 S RTEA) . 75 00 5
FARHE IO IR R AT IS AR S i . ARSI TR AT IIR] A 18 53 K S BUIC wieh S A T A A b
A AT AR S5

B N S 2 0 R 7 2 B e s E 5 | e M S, VR B 24 % ] — BB AR A 5 ¥R E ) 5
JEFH B BT | i . XAV BRSO RS T SEIAS I exit () TiARMI%E R
1@
Python & L 48 F R SCE BRSSO BAR R P . SCPF AR SR R 5P, DA 7 (b A v
ST BERISEAR LR S0 B TSR E R SCE BRI DASS , AREBA LY . S context 1ib
ESice eyt PNIbEN B

Python Hgenerator FMlcontextlib.contextmanager Mg #2 AL T L Pl Lo P By (F 5 5 =0, R
ffi Hcontextlib.contextmanager M ige S B Mi— N E R K%L, TR RM — DLW T HER
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_enter_ () and __exit_ () JyyAWY_ LR SCEREAR, TR PR H R 2 0 U Y A A R RO AR Y %
e

THTERL, Python/C API H Python % G (i UG5 vh IS4 ST XX L8 T JARY L T IR . REEEE SOX T ik
JRZERLD AR EA IR @ /Y Python [R5 ko de fit. S EafTiIy B R SCHTT AL, B 287 LA
TR B W] AZ AT

4.12 HitHEXRE

AR SR BE AP AT G o IR BERT G RIS R — R A

4.12.1 &R

REHLME— PR IR A 2 BTG 1) m.name, X HL m hy— RN name 151752 AL m 775 R —14
Pro BB AL . (WER import WA MR UL & XX i) —Fhtff; import foo A
SRAFAE 40N foo IREBRXT S, T BRAFAE—XET 44 foo RIBIHL GRAME) € 3Ls)

HEERE — MR ENE dict . KR ERREST SRR, BN T R SE PR MU R B £
X, HRIEEEEN  dict WA ARTPAS m.__dict__['a'] = 1, X&¥m.a EXH 1, HEERRN
BB m._ dict__ = {}). ANEWHEEMBEN _dict__,

WE TR PR & 5 X <module 'sys' (built-in)>. QREMN—ASCHmMER, W5

<module 'os' from '/usr/local/lib/pythonX.Y/os.pyc'>,

4.12.2 35354l

F T X B A 22 7] objects I class.

4.12.3 HE

PRBICNT G i ) pRBICE SR o X R BSOS ) ME—#RE 2 R B func (argument-1ist),

SEFR _EAAAE PRI R B RN G2 N ELR BRI P H 8 e s SRR RIFERGBRE (DR R0 . (HSEBL
TR, PR ER AR,

245 B 25 function,

4124 Fik

FiE R R R PR R R AAER AR NEYE (BN A append () i) FIZRLHIH
e WEHEH RN RBOR A,

AR AR AN SEFR T A (RIS R 4 S BN R L) , RSB —NRpIR AT 4L grE 7 ik (3
R FE) 77 k) MG MR, BEa8 self SERMBISESNE. 0% HiEEA WM RRRD KB
m.__self_ #AFZHERXG, Mn.__func_ @EMZ S EREE. WA m(arg-1, arg-2, ...,
arg-n) EEZEM TR A m.__func__ (m.__self , arg-1, arg-2, ..., arg-n).

FHRBOMRIML, GOE TR G WS RPUE R . (B2, d Tk khs ERTET T2 M e AR
g H (meth._ func_), WA ARVFBEEIE T LM IEEME. 20308 I IR n 8 1 & 5 25|
KattributeError, HBEREITIREYE, VRUAHE TR R B e b B A H b 7 i
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>>> class C:
def method(self):

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

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

25 iS5 types.

4.12.5 KBHR

RIBXRPCEA LB RZR D" K9] AT Python fURS, BIAN— e EUA . ENIAFTREHR,
HENIA G H AR IATIRE 5 . AU R i W E R compile () RBERE], F-RlE S MR BRI
__code__ JBMEMHIEIL. S code B,

ATPAEAT RS TS (MRS FAFE ) ff4hexec () Beval () PERECRPATECRIE.
H 25 155 types.

4.12.6 BRI R

KA R FIRB IR LR, SRRl N E R ype () RIREL. BB RIRIGEAE . ARt AEp
Betypes LT A TREN BRI L PR

R PUX B B FR: <class 'int'>,

4.12.7 =R

x5 2 oA B SR [BHE R R BUIR [ B A S RAT AR R A B . 2505 A —FME None (X 2NN E:
#FR). type (None) () & Jlifa—EAf.,

BRI GIE N None.

4.12.8 HEEFFHHR

WX ATV R (B slicings). EASCRHMEMERIRIEIE. AN SEHE —FEEl1ipsis (X2
WEZFR). type (Ellipsis) () &4 )NFEI1ipsis B,

ZN RGN Ellipsis B .. ..
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4.12.9 RIELHIR

TG 29 VE R LU — Jeiz B T BT A LR 2R BB 3R (B . 527 comparisons | i 51 2
H. RListse B —FME Not Implemented., type (NotImplemented) () &4 B EHG,

ZN S 5N Not Implemented,

4.12.10 f/R{E

F/RMERP N EXN SR False fil True. EATHRFREE FEMR (O HAE 1 w924 VE B E R
). FEHFRY LT3R (g ERRZEMNSEET) , BT B2 T A 0 f1 1. HER
%&J)oool () AT R B A oA R, REZE TR A — 2 (S22 iR 284840 34
7).

R B3 False fil True,

41211 HEPITER
A KRBTSR RIS types. HA A THWOIGE . IR A KT X R4

4.13 F%REH

T E SKBUHER R RN T — LR R w e, ENIRAR AR . K2R atidir () W
BRI .

object.__dict__

— M ECHA RS R, AR LA (TT5) &bk,
instance.__class__

KB FRIEINZE .
class.__bases___

HI RS R A EE 2R BT 4L e
definition.__name___

SN OBV NNIE (12, Ra SV & e S D
definition.__qualname___

F. REL TR, b dRsUE MAS LB qualified name.,

3.3 FrhfE.
class.__mro___

B e R B e, FEJT T ) S T e R A R
class.mro ()

W ET A TSR B, DA HSEHIE Sl B AT I . B SRS BIE R A, g Ak
F__mro__ ZHi,

class.__subclasses__ ()
FARRAF R HE BT RS 5 ARG 0BR[] —A B A R A e T A 25 1 A
AN . Bilan:

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

5 3.3 U HC ¥ T name 5 path &1,

exception ModuleNotFoundError
ImportError B ¥, B—DBIRTLIRPE CIBRF A import 51K YfEsys.modules HHF|
None B 25| % .

3.6 BRI HE.

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

T BN Y HRFR — NIB BRSO AR GBS - TR OU T B YR 18 AT / Ok
iR S, SEAETRFRHB None,

{Efi#: NotImplementedError fll NotImplemented ANu] HH#i, BI{HEATEMLIAFRABE. 1
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%‘?? LSRRI R AL (Flillos . rename (), filename2 ¥ RAE4 RS
Y "

¥E 3.3 flRE M EnvironmentError, IOError, WindowsError, socket.error, select.error

5 mmap.error B HHB|OSError, Mgyl fEREIHA T2,

1E 3.4 BUEY: £1lename JRIEIAERHRAE 4 MBI R SCITS , AR 2 S P el 5 T 30 R G 1
PEATIIS Z SRR IEANEESIN T filename2 #4525 S AR -

exception OverflowError
MEARIBAMEER KB TCERIR T K XX RBECR A BE AL (T 5| KMemoryError
ALEFESR) o R TP R, AT RO Hh BRI EIF L 5% OverflowError, [AH
1E C i/ DX SO i R AL, REHOF RB A G4

exception RecursionError
I 5 R A HRuntimeError, ‘B £ 7E fif R 48t D & L8 o & R HIE E (S Wsys.
getrecursionlimit ()) B#%5] % .

3.5 Fiahae: FEZ mik A5 A Runt imeError,

exception ReferenceError
WS R weakref . proxy () BRI QIER S5 | FIR DTS T W5 ot B I v e
PERRES 1R . AR5 E 25 B S Mweak re £ L,

exception RuntimeError
2RI B — AV TR AT AR SE B R | A RIRRUME R — MR TS &2 T A4 )
TR

exception StopIteration
HI N E R next () Mliterator )__next () IFikFrGk, RRFRZEREAGE 4T —5i.
SRR A AR value, BAEMELSHIIERSHA S, B hNone.
2 —A~generator B coroutine FEGR IR, K5 & — P StopIteration SLH], PRER B IER 4 H
VESFE A value B2
U AR AR AN FL R B[R] 3 5| & T StopIteration, B X W NRunt imeError (Ff
ffstoplteration fRENFEH REIEED).
TE 3.3 CEHC: ISINT value @R HAR AR AR B BUN AR IR FHE Y DI E .

FE3S5 R 5| AT from _ future_ import generator_stop 5ZH RuntimeError %
e, %L PEP 479,
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15 3.7 BCE S BRI BT A AU 5 PEP 479 FEA il ds 51 AW stopTteration FiRIF P L

“HRuntimeError,

exception StopAsyncIteration

WA —~asynchronous iterator S5 __anext__ () FIERS| A AMEIEEREE,
3.5 Bl hE.

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 F 2% HABrokenPipeError

M ConnectionResetError

ConnectionAbortedError
exception BrokenPipeError

ConnectionRefusedError

ConnectionError W2, BiXEFGAR—
B & . %W T errno EPIPE §] ESHUTDOWN,

iy 94 5 A )
exception ConnectionAbortedError
ConnectionError T2, SigEesagontim L9511 % o XV T errno ECONNABORTED
exception ConnectionRefusedError
ConnectionError W35, 24i&ER:

exception ConnectionResetError

BRI AL RS AMERET

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

exception InterruptedError

TSR A SCPF B FSRATFAERRF5 | % . X T errno ENOENT

2 2R G i ALG 5 WG A . X T errno EINTR
T 3.5 MUH MG 24 RS HWOEAME S Pk, Python BIFESEIRAL MM, RIEXE SR TS
KT HERE (RHES0 PEP 475 MARS| &k InterruptedError
exception IsADirectoryError

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,

exception ProcessLookupError
\Q#

THRA RN RERE | A —— BN S R GEAR . X YT
Y25 E WA AFAERR- 9T | 5. X T errno ESRCH

exception TimeoutError

Y RGHR

B RGBT LSR5 & . XY T errno ETIMEDOUT.
3.3 BN EE: W T AL 0SError TR
%W

PEP 3151 - 5 OS il 10 S /2 IR 4544

5.3 k&
TOREPOIEESLR; WSS L5 SO TR
exception Warning
EEIN R
exception UserWarning
P ACHS B 7= A Y R
exception DeprecationWarning
AR At A A R TN At Python TR A2 1, WIDARGAR -5 57 AR MEAR S5 A B
5.3. E&
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exception PendingDeprecationWarning

X Ead BRI, 5 R AR ST AR S il B
RXARARDYL PR EERTARA T RER T S e i AR AN T L, i B 24 | A 1 7 1 0 94

FiffifflpeprecationWarning,

exception SyntaxWarning

SRR TR AT S SRR
exception RuntimeWarning

SR I T AT A I K
exception FutureWarning

QUSRI A th 1 A TR A Python T4 5 I AR5 2 UKD ARG AT 15 L 5 PR PR S 2 1

%,

exception ImportWarning

SFEREHL T ] HEAY A RAT K 2

exception UnicodeWarning

£ Unicode HH ¢ (14 1) B 26
exception BytesWarning

Hbytes Hlbytearray HlRHVEERIEI,

exception ResourceWarning

bl N PNk S=iiP -SSP 3 N INE ik SepuR) st
3.2 B fE.

5.4 FEEBREGH

P SRR R AR T

BaseException

+-— SystemExit

+—— KeyboardInterrupt

+-— GeneratorExit

+-— Exception
+-— Stoplteration
+—— StopAsynclteration
+-— ArithmeticError

| +-— FloatingPointError
| +-— OverflowError

\ +-— ZeroDivisionError
+-— AssertionError

+-— AttributeError
+—— BufferError
+—— EOFError

+—— ImportError

\ +—— ModuleNotFoundError
+—— LookupError

| +-— IndexError

\ +-- KeyError

+—— MemoryError

+—— NameError

| +—— UnboundLocalError

+—— OSError

(R
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(8 7))
+-- BlockingIOError
+—— ChildProcessError
+-— ConnectionError
| +-— BrokenPipeError
\ +-— ConnectionAbortedError
| +—— ConnectionRefusedError
| +-— ConnectionResetError

+-— FileExistsError
+-— FileNotFoundError

+—— InterruptedError
+-— IsADirectoryError
+-—— NotADirectoryError
+-— PermissionError
+—— ProcessLookupError
+-— TimeoutError

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
+-— ReferenceError
+-— RuntimeError
| +—— NotImplementedError
| +—-— RecursionError
+—— SyntaxError
| +—— IndentationError
| +—— TabError
+—— SystemError
+-—— TypeError
+—— ValueError
\ +-— UnicodeError
| +—— UnicodeDecodeError
| +—— UnicodeEncodeError
\ +-— UnicodeTranslateError
+-— Warning
+-— DeprecationWarning
+-— PendingDeprecationWarning
+-— RuntimeWarning
+-— SyntaxWarning
+-— UserWarning
+-— FutureWarning
+-— ImportWarning
+-— UnicodeWarning
+-— BytesWarning
+-— ResourceWarning
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CHAPTER O

AL ERAR S

AF ARG AL T2 B AT A A AL SOA AL B 55

TE— LG 2R IR 5 2 T id ) codecs Bt 5 SCARKE P BEAH % . EAMBIH S [ Python B A H3 22
I SCRY SR 72 R - st

6.1 string - HREFHFRIR/E

PARES:  Lib/string.py

0
AT )RR - str
FHR BT R

6.1.1 FHBEFEE

AR b S
string.ascii_letters

FXfrikascii_lowercase fllascii_uppercase HHaMIBHE. ZEAMKET1E S Xk,
string.ascii_lowercase

/NEFH 'abedefghijklmnopgrstuvwxyz' o REAMKBTIEE K, AokAdiE.
string.ascii_uppercase

KEF+#} ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' o {EAMMITIHF X, Ao kA s,
string.digits

FAFER 10123456789,
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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.
15 3.7 UG A8 TR RSB R UR A2 H A4
vformat (format_string, args, kwargs)
I BRI R IIAT S B AR A AT . BT — DR ek &, T B A — A T0E LRk
TERSEL, MAZM *args #l **kwargs if{EHFF M Z D B SHOTEITORIREL.
viormat () 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

e 2 0 Ok Uh, 5 B3R 38 U0name’ Rf 5 B Hoet_value () B Y key Z B(H 0.
TfEget_value () BTN ER getattr () REGR MG SEK name B

WERFETG SR BTN T —DAAERI, W5 % IndexError iKeyError,

check_unused_args (used_args, args, kwargs)
TEAL B SO AR SR TR . R B 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 () TR HNE 2RIEE format (). MZTER N Tk TRV EE

[

convert_f£field (value, conversion)
WA EN I CkAparse () FEFREIRICH) K (FHoec_rield () FriREIH)
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>

AARKIERPARTEARAE LR, BB A —A> field_name 48 & ZEXHESA AR AT BB e A5 i A
ABH R 5RO G . field_name 2 J5H AT ER) conversion “F-B, B /g — IS L l—A format_spec, Ff:
PA—AES o T3k X EERH] T RHER JEER IS X

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.

TE 3.1 BCEHG MBS Tstr. format () AIPAEHE, L '{} {}'.format(a, b) FHT
'{0} {1}'.format (a, b).

format_spec
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TE 3.4 BUE M A BB HAASF X T Format ter Bl DA W o
— BB B A AT R R

"First, thou shalt count to " # References first positional argument
Implicitly references the first positional.

=

"Bring me a
—argument
"From to " Same as "From {0} to {1}"

References keyword argument 'name'
'weight' attribute of first positional arg

First element of keyword argument 'players'.

"My quest is
"Weight in tons
"Units destroyed: "

HH 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 .

H B SRR A = A " s XMER B scr (), "o WM repr () M "ta' WiHMHascii ().
JUABIT

"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 [[filllalign] [sign] [#][0] [width] [grouping option] [.precision] [typel

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" | "o" | "E

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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Fll FRER . B, TR B AT SR AT OAY . XA R S format () HEL
RIS REITIA B ST

)

% X
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

TR, BRIEE T RNTBOE, BN T BRI A ST E R R MAR, IAERX RS OLT, X
FrEIRBEA TS

sign IO BFRAG R, TARA R Z—:

‘| BX

| FORBRRE VA% T IE AR

-t | B B UN TR (REAT N ) .

space | Fn MAEIERCE BT A 250, FEBCEBIRS «

Y BRI DALE “BRARIERNT B TR BARIE AT EXR RSB 0 Lo BRI R S B
A Decimal RAUE R WFREBCRAY, 24 H b6, BRI s 7S B fls B, BRI as A d S
AR "0b', *00" B '0x " HIZK. XFIFAE EEUR Decimal 287, BRI SR RO 21 &
INBUS AT, BV HASHT NG 3 AR /NI LT, B 45 1 b A4 S B NS 4550 b
A, XF rgr B UG B, KEMBASMEE R PRI

v, SRR R GRS E N T A BT . R TR KR B A FRAT, TEEOH 't BEHCRRIA,

TE 3.1 RCEM: I T v, ' I (S PEP 378),

" BRI R IR IR R R R R R A A R RIAE A T AT, X TR R b,
Yo', "x" A XY, FREE 4 DNEUIAEA AT RIZ . R A IR SR S S i R S B R

AE 3.6 BRE N N T ' T (B S PEP 515),

width J2&— 5 /N T B T8 FE ) T R, RIS . A PR A AR L AT . AR R TR, W
B RERE B A A

DR AG H X T, AE width FEHTIN-—2 (1 0") FEAR M RB S HEANIE S ERET . X
FHYTFERE fill #4758 10" H. alignment 2584 '=",

precision j&—/THEHIECE:, FRXFPL £ and "F OSSR S BUEEAE /NS R B R 2 DA BT, B
FXFTFLA "o 86 B IF S BUE B A NS HT G S R 2 DA . T AR, BN

ORI BRI BN 20 0 F FRVER TR, XTSRSV HH] precision.
R, e HSE T RO AT 3
PR RS

%W [ BX

's' | PR TR AOASEAY, DA .
None | # 's' —Ff,

AR RO N R AR
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' | RIS R DA 2 SRR

‘o' | . AT BN B R A AE Y. unicode SEAF .

rdt | R F DA 10 SRR

vo' | NHERIAS . DA 8 S REEE B .

'x' | PNEERIASEC. F A 16 IR R, BT/ ERER R 9 DL ERIEY .

"X SRR DA 16 N EEELT, RS EREEER 9 DA RS .

'n' | HEFE. X5 A ML, AEZAATETE S 240 DO R A 4 R ) e
Fo

None | £ 'd" A,

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.

7 IR/ INEEL T I 2R 262804

gg
el | HEBCRR . DMETREE KA IR B T RGEAT BV . BOARORSEE N 6.
'E' | 8GR, 5 te ML, ARZAAETEMN RS FRYE 1R T

"I ERFIR . R ER A R BRAREIR N 6.

"FU ESER. 5 E AL, (HER nan #o NAN HF inf #5508 INF,

g | WHRE. XTAERREE e >= 1, XEHRESAT p MASEEE, BREERAE
SRR EREH BRI TS UL, BRI T HAER KN

VERA AR AN R = R ] R 38T Te AG I p—1 AR b 45 1 B Fe 8l
exp, ALK M <= exp < p, HHtmPL -4 FIRIF AT A -6 FonDecimal {H, %
B RA £ RS p-1-exp #EATAE Mk . NIAGIE, B RHE FH Fon 2l
‘e FIKEEE p-1 KL, FEBAMB LR, B M REE R R ILE LK BE,
WA NEOS 2 JG3EA & FEEEN/NBOS g br, BRAIEMERH T '+ 0.

IETEST, IEER nan 24 A& 46 A inf, —inf, 0, -0 Al nan, JoiBHksEEANe %

JE o
R 0 SN SR THEE L. BRAKIEEN 6.
"G RS ROIT Tgt, ARZAATET HEEARR KRS TET . JE%55 NaN @

RFERNRGIE
'n' ?}? X5 gt AL, A AR TE S BT 2 DRI R A A 2 R 0 b

"' N A RRLA 100 s E A (£ ) A%, RTINS

Nonet KT 'g', AFZAAET HHENERFRIER, NS ER 2D ER— 0. BOARE
SERGEMEIT R R BRSO 5 A B AT TR st () flifR
FF—2.

- E w7 L)

AR Estr. format () HIRAIRBIAL SR & A% L

RIEFEAERZHE LT S5IHW & #aU3eel, H@sm T {3 A1« RBU s. #iln,, '$03.2£" AR
MER "{:03.2£}",

BAAR SR SRR FE BRI, F5AE LA R /R B i B
AR E 218
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>>> '"/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'

ATV SE

>>> 'Coordinates: {latitude}, {longitude}'.format (latitude='37.24N"', longitude='-115.
—81W")

'Coordinates: 37.24N, -115.81W'

>>> coord = {'latitude': '37.24N', 'longitude': '-115.81W'}

>>> 'Coordinates: {latitude}, {longitude}'.format (**coord)

'Coordinates: 37.24N, -115.81W'

VIS 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 (3-53j) is formed from the real part 3.0 and the imaginary part -5.
%0 . '
>>> class Point:
def _ _init__ (self, x, y):
self.x, self.y = x, vy
def _ str_ (self):
return 'Point ({self.x}, {self.y})"'.format (self=self)

>>> str(Point (4, 2))
'Point (4, 2)'

PS4 GRIE

>>> coord = (3, 5)
>>> 'X: {0[0]}; Y: {0[1]}".format (coord)
'X: 3; Y: 5

B 25 Hl Sr:

>>> "repr () shows quotes: {/r}; str() doesn't: {!/s}".format ('testl', 'test2')
"repr () shows quotes: 'testl'; str() doesn't: test2"

XFFFSCAR A B A 7 TE -

>>> ' {:<30}" . format ('left aligned')
'left aligned !

>>> '"/:>30}"' . format ('right aligned')
! right aligned'

>>> '"/[:730}" . format ('centered")
! centered

>>> '{:#730)}"' . format ('centered') # use '"*' as a fill char
l***********centered***********'
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BIC s+, 5-£ Fl s £ ARIEEIES:

>>> "[:+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 Fll S0 PABHAGEET O [l 57 ) A4

>>> # format also supports binary numbers

>>> "int: {0:d}; hex: {0:x}; oct: {0:0}; bin: {0:b}".format (42)
'int: 42; hex: 2a; oct: 52; Dbin: 101010°'

>>> # with 0x, 0o, or 0Ob as prefix:

>>> "int: {0:d}; hex: {0:#x}; oct: {0:#0}; bin: {0:#b}".format (42)
'int: 42; hex: 0x2a; oct: 0052; Dbin: 0b101010"

(C A (SR R R

>>> '/, }'" format (1234567890)
'1,234,567,890"

EZVSIER v i€

>>> points = 19

>>> total = 22

>>> 'Correct answers: {:.2%}'.format (points/total)
'Correct answers: 86.36%'

(1R s R e s Ak

>>> import datetime

>>> d = datetime.datetime (2010, 7, 4, 12, 15, 58)
>>> '{:%5Y-%m-%d SH:%M:%S}'.format (d)

'2010-07-04 12:15:58"

IRES AR IR R Bil:

>>> for align, text in zip('<">', ['left', 'center', 'right']):
"{O0:{fill}{align}le}'.format (text, fill=align, align=align)

'left<<<<<!

'ANAANcentert NNt

'>>>>>>>>>>>right!

>>>

>>> octets = [192, 168, 0, 1]

>>> " [ 02X 02X 02X} { 02X} . format (*octets)
'COAB80001"

>>> int (_, 16)

3232235521

>>>

>>> width = 5
>>> for num in range(5,12):
for base in 'dXob':
print ("{0:{width}{base}}"'.format (num, base=base, width=width), end=' ")
print ()

[ 23]
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(£ 50

5 101
6 110
7 111
10 1000
11 1001
12 1010
13 1011

= O W o -J oy U
WP O o J o U

= e

6.1.4 E{RFFFER

R ATH L T i PEP 292 Frfif ik i 5 fay (3 19 7 A7 ep B 07 e B PR R 1 — A 2 B B2 SOARE B
6 (18n), MAEBLIASET , SR B TEIA AN D B CEAT SO R I A LU ) Python 8 HC A A B 747 R AR 504
TR . VTR AR DA 1180 AR — /R B, 2% fuflildn 4,

BT SCRFEET § B0 e, B AT R
© SSONEEATT ) BB S,
* Sidentifier N A NIAF, BRI 44 "identifier"” WMLGTHE. FEBUAN 0T,
"identifier" RN ASCI “FHET (W FRIL) Al TFAE, ARG, AT
RIS ASCIL P RT3k o 78 $ FAFZ RIS — NIRRT AR R ] L AT RO 2845

e ${identifier} M T Sidentifier. X4 HfFZ 5 EREARWEAZE ST 1bRiHE
MFERFIRTFREE M, Fi "${noun}ification",

TEFAF R R HA A B B s F- 585 | K valueError,
string BHERAL T SEIX LRI Template 2, Template H FHIJA:

class string.Template (femplate)
SRR Z— SR B 775
substitute (mapping={}, /, **kwds)
PATEAN A, IR — AN FAFH . mapping AL RTINS, H b i SR ERCRTAR 1) 5 A2
aCE VR AT AR — A R BT 2R, o i B RIXE I S 24T o Y[R ES Y mapping F1 kwds F
HAFAETESE, WA kwds H i) 5 0245 A5G

safe_substitute (mapping={}, /, **kwds)
KU Fsubstitute (), ANEZARUPA & OLAFKRIE mapping F kwds 3£ 2], A2 5]
Kk KeyError 5, MR R IG S AR MG St R e85 R F AP . 3 — S substitute ()
(25 S AT E A O H R S RER] BRIk 8] $ AR5 & valueError,
WIrEREN Leax, BN BROMITA AT RE A AR ot S, (BB R 221l [ v] A P AR T 2
Gl WA—HHRYE, safe substitute () WABEIRARIR B4, R ERFHER
HhZ WA AR R, BN & 2RI FRAT . BB S BN 2 A% Python ARiRATFAY

(DEGE

Template WSEHIBERME—A A Hilfi i

template
RAE N RERS Y template ZHPAE ARG —BORUL, IRANZBECE, (HIFARREER A
BEI o

PATR S — R il AR 4 7 081 -

>>> from string import Template
>>> s = Template ('Swho likes S$Swhat')
>>> s.substitute (who="'tim', what='kung pao')

(Rt
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(£ 50

'tim likes kung pao'

>>> d = dict (who="'tim')

>>> Template ('Give $who $100') .substitute (d)
Traceback (most recent call last):

ValueError: Invalid placeholder in string: line 1, col 11
>>> Template ('Swho likes Swhat') .substitute (d)
Traceback (most recent call last):

KeyError: 'what'
>>> Template ('Swho likes Swhat') .safe_substitute (d)
'tim likes S$what'

BEBT R ARATDAYRAE Template BT B E S ATIETR . 20T, BON TSR 745 55 i B A~ IE
FkA e NICHR, 0] DA RGX L R

o delimiter -- 3% 2 1 R 7R 5 AT IR AR 1 2 BRAT I AP R i E . BRAEN S HERILSE R4 N IE
MFeaksX, A HSE PR E B X I FAF R R ] re . escape () o ISEHREARANREAE A # A Z Gk Ar
AT BRAT (B ANTE T8 2 44 25 [0) b 20 BE AN [ AR 40 B AT ) o

o idpattern -- X 52 ] R R AW AL TE S B 5 OLAF AR IE N Rk . BOAE M IE N R R (2
a:[_a-z][_a-z0-91%) ., WRLAH T )@t H. braceidpattern Fj None N A5 2 65 45 ] T3
TEHE S AT

TR o TEOARY flags 29 re . IGNORECASE, i [a-z] AIDAPUECHELEE ASCI 747, [HILFATHE
X HLE TR a.

TE 3.7 WUH B braceidpattern W] 1 F K & X RAERES PRI HES T X 43 A

* braceidpattern -- WLJBTEIRML T idpattern {H2 AR AR 5 1 5 ALAFRIREC. BRIA(E None SR (]
iB%] idpattern (MIAEAEFE S ATRAISNBAE AR A0 o RS LB IE, SR VIR AT S FIA
AR5 1 o5 LA SO R K

3.7 B

o flags -- X575 4 v T 38 B8 4 9 25 A0 0F D0 25k 3w Y A9 E D 268 AR, BROAE N re.
IGNORECASE, &L re.VERBOSE i 2 & Wi Ak, Wt H ZE X idpattern W70 A5 FE4H 1E
MFEEXM A& .

3.2 B

PR 5 —FpiEat, RA] LA i BRI L pattern HeFR LA IE M FGR AR WIRARIAEM, P ELA N —
AN HA A ARG IE MR A4 X LRI W T B E 228 BRI, LSRG REAF R R -

* escaped - X HVCHCH SUTS, AEBABEPE $5,

* named - XAHVEECAAMAERE S H) AT AFR: BN 26 SR Y 2 AT o

* braced — X AHICHCAT A LR THY S AT TR BN Y 6 SR T 1 20 B AT s 1B 5

o invalid — XA VEFCAEFTHAD S AT GRS BT FAT ), I HE 24 ) BAE IE W Sk AR R
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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

S
S5 =B regex , HRAL T SARMEE re BRI APL 3 11, [AIHAHRAE TSN B REAITE 4TI Y Unicode 57

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 -

$ VLELFAF e BB CE AT B — D FAF, FEMULTILINE B VCE TR B Bl — 7 4F . foo VLAL ' foo!
Ml " foobar' ,{HIEN foo$ HIULHL 'foo'., BAHMAZE, 7£ 'fool\nfoo2\n' & foo.$ , HHE
VLR ' foo2' , (HYEMULTILINE $ixX, WJPAVLECE| 'fool' 5 FE 'foo\n' R s LW/ NH:
—ANEBATHT, — MEFR R RG -

* 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 'R f e BIATEE RAR BEATEFR TR BEZ I UTHL . A IHEH AT X
AT M WERIENEL <. +> HEIEE '<a> b <c>', BRHASULEENFIE, MAUE '<a>'. 7B
WFFZ G m 2 FHERER DA E R4E T X F dfn: o Ty AT IC L : R AR &Pk et . fiff
FIEMR <. * 2> RESAUANPERL '<a>"' .

{m} XHZ IR IEN A EVCH m NEE; DT m Wil eS SR R . i, a{6} BIEEL 64 ra,
HEAREER 5 1.

{m,n} XTIENHEAT m 2] n WICHD, 7 m fln ZAHBUSEZL . A, a{3,5 FICEL3 ] 54> 'a'. Zm
m BN E RN 0, Z0& n $8E FRCNTRRIR . el a{4, b ¥FICHL 'aaaab’ mi# 1000 4~ 'a' B
BE—A "o, {HRHREVLHED 'acab'. LS ANEEAMS, 705 W ICIEHE MIE I 1% Z A1 5t

{m, n}? Hi—MBWHAFRIEREREE, R EDHFRFRE. i, X+ 'aaaaaa’, a{3,5} ILHL 5
A~ rat, T a{3,5r? HICEL 34~ 'a'.

\ B SURRIRFAY (FRVRRDERE '+, o, sl s Hfh ), s 3o — ks Rk s 2 et rihie .
WERAREA M FEIAE TR (o raw' ) SRFEBFHERX, 40 Python W H SURHLAE MEE T4 40
RFE P AR, Python AT a8 IR 5, BT FIFESF A Gt BIAEFAAFEE . A0SR Python 1] DAIH AIXAS
5, IBARFBHIEEN X EE IR . XK FEER RN, BroAm B, A SRR ES, I
B R AR AT

[1 HTRR—NERFES. E—IEGT:

o FAFRIDAMMMANH, AN [amk] PEAD 'at, 'm', BE 'k,

o WAEIRFAIIEME, Wl - B FAERE.  [a-z] FFUEEATAT] /NG ASCH F45F,
[0-5] [0-9] RFVEECA 00 F| 59 WIPIELT:, [0-9A-Fa—-£] RFUCEATAT /SR s -
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.

e 3.7 U AR — PR R I TE SER R DML WI, —DNFuturearning & 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],

() ERAYREMCE (—A 2 BB OIFTEE ). 2 FERE D TARE T ER AT
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 R EE.
AE 3.7 MUES: 445 rar, "L F tut [FERER DARITE— N 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 -
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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

TE 3.5 MO AShnE KA G5 SCRF .

(?<!-) PUERMEIMEZEIAE ... . XA negative lookbehind assertion (JGHLWTIEEEE) . RLIE
MG, Oa Rt 2 E K1 . i negative lookbehind assertion F 44 AL AT DAM “F44F 5
BRIFIRI A BT VLD .

(? (id/name) yes—pattern|no-pattern) UIHR45EH) id 5{ name 1715, 22 VLHE yes—pattern
, AN ILAC no-pattern, no-pattern Ak, WATDAREZME . AN, (<) 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>",

P\ RSP AP AL R IR P SIAE LA N A o QSR A AN 2 ASCIL A B # ASCIL 4, AR AN

FERCRFILACSS A 74T Han, NS TLRSFAs ' s

\number PLEEFRENI G GRS R—AEE, AEM 1 FFHESS . LA (. +) \1ITHE 'the the'
B 155 55", (AASILAL 'thethe' (ERAGFHAIZM) . XARFIRF S HE M T ILRCHTE 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 VLElZ 2455, H REETER L& 4. BAE r'py\B' L 'python', 'py3", 'py2', (HA
ILHE 'py', 'py. ', & "py!". \B & \b BHdE, FrbA Unicode #2112 o Unicode 7, i
R RIKA ), BARRI DA ASCTI T FRikelAs . QiR A T LocALE ARk, WA A 4 BIHES
D5
\d
%1-F Unicode (str) FEX:  PCELAEf] Unicode i Hil%L (3,2 7€ Unicode “F4F H 5% [Nd] W FAF) . X
WHET 10-9] , FREZHMAETFFRF. WREE TASCIT fidk, #UHPCE [0-9] .
1 8 i (bytes) #E3X:  VCECATA]+dEH%, #hd (0-97.
\D VCEAEATIET R F A FEAT . B \d Bk, R BEE TASCIT bRk, WiMM4T [70-9] .
\s
%fT- Unicode (str) #£X:  PEFECAT A Unicode 28 HFAF (235 [ \t\n\r\f\v] , G REZHMFFF,
FC NS [R]85 HERRORE I 240 58 B AR A T2 ) o ARASCT T B BEE:, WEHRUCES [ \t\n\r\£f\v] ,
T 8 i (bytes) ¥EA:  PLEL ASCI HF Y2 4T, B2 [ \t\n\r\f\v] ,
\S PLEAEMIEDS HFAF. i \s Bk, WEREE TAsSCIT bR, WS [~ \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

15 3.3 U EC 3y \ur Fl U B SURA
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£ 3.6 UCE R f '\ RS ASCIL P AL AR HIEE LR i 12
£ 3.8 A HC: ININT " \N{name } ' # 73], SETFAFHFHES—F, EF T 4 Unicode F4F (Bil4N

"\N{EM DASH}'"),

6.2.2 HRAR
BEE CTIUA AL, wa, F—A5h. ALk BUR g i 5 i IE M SRR R I ER R A (T —2ukf
M) o HERHER IV, BRKIERFIENFRAR g, 2 FTEETHAE.
£ 3.6 U HC: An B BIE R RegexFlag KIYLH], X NHKikenum. IntFlag B TH,
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

HEfif: lidre. compile () 4ok, MBLRGAIRR B WEAT, A B0 I b i 7o
T 7% SRR )

re.A

re.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).

re .DEBUG
RORGMIFRTY debug (5 H., A NEARIC.

re.I

re . IGNORECASE
AT M KNG VLR kU [(A-2] W& VLl /NG F4F. Unicode PERE (Fbin U PURE 4) [FFEG
A, BRAERE T re. AsCIT ARic k5 A ASCII VLR, M7 F KA S AS X AN brid, BB E
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 /)
%A RE D), T (U+017F, £ T /NG K s) and 'K (U+212A, FF/RSCAF5). WEARMEHASCTT FRid, HEHPT
fi’a’ 3’2 AIVA” 7

re.L
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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) .
TE 3.6 R R: re. LocALE HEEM T byte #ER, i HAfEM re. AsCTT —#H .

1 3.7 BUE M W T re. LOCALE FRic i 4 IE XS SR FRAE g i I O & IO B 18 5 Kk
I AEVCAC A g m FL 25 2

M
BEELAG, #ETAF o IR IOT IR, A —1TRITe (TR R TaR IR AT ) 5 AU A

Y$YILELCTEAT R R, AIEE—ATIGE R (AT ENE AT S ) . BRAERL R, ) PEECEAFER L, s
VCEEFAFEE R . AR NEBCFRIE (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 B fE.

. 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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(£ 50

['Words', ', ', 'words', ', ', 'words', '.', '']

>>> re.split(r'\W+', 'Words, words, words.',6 1)
['"Words', 'words, words.']

>>> re.split('[a-f]+"', '0a3B9', flags=re.IGNORECASE)
[ro', '3', '9']

%ﬂ%ﬁj‘ﬁ%ﬁi’ﬁ“ﬁﬁéﬂé, HHICECE PR RTINS FR I G X TR
e

>>> re.split(r' (\W+)', '...words, words...")
rty, '...'", 'words', ', ', 'words', '...', '']

DORERTE 73 PR ALK 2 Hh BRSSP AR A (07 2
FE S DEECRF 0 TP A0 HR , (HRAEA I AR DR R

>>> re.split(r'\b', 'Words, words, words.')
(v, 'words', ', ', 'words', ', ', 'words',

>>> re.split(r'\W*', '...words...")

[", "’ Vw', VOV, YI-V, YdV, 'S’, ", VIJ

>>> re.split(r' (\W*)', '...words...")

['l’ l-..V, |', T 'W" 'l, lol’ |', ’r', l|, 'd', 'l, ‘S', '---'[ lV, |', 'l]

TE 3.1 WU B80T AR IC S 8.
AE 3.7 JRE T B80T S TR AR

re.findall (pattern, string, flags=0)

Xt string 3R [ —ANANFEILY pattern IVCELSIF , string WAL A VEATEIE, DEPRCIEARE] A& 0] .
REEA BB 2N, MRR—HAESIR; e — sk (MR — 1 HE
i) . IR S TESS R .

e 3.7 R AR2E PR HAE vl DAE R — D2 i S B 1.

re.finditer (pattern, string, flags=0)

pattern £ string BT AEELZ AL, & [ h—A~ R & iverator (RAF T IR Bt % o string MAEB) A 14
VCRCH 0 HES . 25Dt g L L,

e 3.7 R AR2S BB E Al DAE R — D2 i S B T

re. sub (pattern, repl, string, count=0, flags=0)

AR [ AL G repl BR A string fe e AR E B 1B pattern MTHAFH) FAFH . WERFEABA KT, WA
ISR 8] string, repl W] ASE FAFEREKRR R WA FATHY , WAL SRS SO SRR > B A B
WALRU, \n SPHAN —DATH, \r SPHEON—AEIER, KIEEHE. R ASCIL 55
SOFFVRBEAER KA, SHCUVERT ORI . HARRITNEL FFI B0 \ & 2PRFFEAE. m a5 B2
\6 2 MIRER R 6 LB PLECEI i 1 AT R B e, (I An:

>>> re.sub(r'def\s+([a-zA-Z_][a-zA-Z_0-9]1*)\s*\ (\s*\):',
r'static PyObject*\npy_\1(void)\n{"',

C. 'def myfunc():")

'static PyObject*\npy_myfunc (void) \n{'

WA repl 52— BB, IPERIEAAEER Y pattern HFOLIA M . XARBOUREA — it 5 24,
FaR Bl — NG T .

>>> def dashrepl (matchobij) :
if matchobj.group(0) == '-': return '
else: return '-'

(Rt
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(£ LT
>>> 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'
BT DM — AR — R 2
"hj%%tcountmﬁié?ﬁ%ﬂ’]fkmﬁ count QAR AEUREEL . WERZAMGENSH, S REHN 0, Fr
AIVCECA R e . A VLl SFEA MG ELE A G DL TR, A sub ("x*', '=', 'abxd') iR[H
'-a-b-——d-"

TEF 1‘?%4@@6’]%1717‘5?&% B prd i XA ES I T, \g<name> i fy 24 4H & name,
(?P<name>--) 1BYAPE L) \g<number> & FIEFL; \g<2> Hid \2, HE#GR T L,

(¢
Pl

\g<2>0. \20 ?fﬁ WEREAL 20, A RAL 2 SRS — 545 ' 0" o 51 \g<0> {El pattern f

H—HEAHHATTI

e 3.1 S T REARE S A

e 3.5 B AVCEE A A - 25 A

1 3.6 BUE M pattern AR AEL SC (1 '\ FI—A> ASCILFAFAN) Bt s .
TE 3.7 WU repl HIARFNEE L (d1 "\ Fl—A> ASCIT FAF4LR ) B A iR
e 3.7 R AP A 2 DT RO A4 I 2 PR e

re. subn (pattern, repl, string, count=0, flags=0)

FrhSsub () M, H2RE—ATCH (FHFE, BHEKED.
TE 3.1 U BT ] EARIC S AL
e 3.5 R EC: AVCRE R A - 2 7R

re.escape (pattern)

% 3 pattern W RFFIRFAF o QSRR AR B AT REAL & IE W RB Ot A I SR A AP R BEAT LI, B

A .

>>> print (re.escape('http://www.python.org'))
http://www\.python\.org

>>> legal_chars = string.ascii_lowercase + string.digits + "!#S$S&'*+-."_ " |~:
>>> print ('[ ]+" % re.escape(legal_chars))
[abcdefghijklmnopgrstuvwxyz0123456789 1 \#\S3\& "\ *\+\ =\ . \"_"\[\~:]+

>>> operators = ['+', '"-', "'"*', /v, vaH1]
>>> print ('|'.Jjoin(map (re.escape, sorted(operators, reverse=True))))

ZIN=INHINHFNF A

XA BEBI T sub () Flsubn () BRI %R0 S o Bilin:

>>> digits_re = r'\d+'

>>> sample = '/usr/sbin/sendmail - 0 errors, 12 warnings'

>>> print (re.sub(digits_re, digits_re.replace('\\', r'\\'"), sample))
/usr/sbin/sendmail - \d+ errors, \d+ warnings

1 33 R ' R S

1 3.7 BCES: RATEIE MR P HATRIR S SO P A S 3o i, v, o rs,
l/l’ UL v; torgr T=r st chl ﬂ:‘n nson ;{%Z(E:%%ﬁ%lo

6.2. re - IEMFTERIRE
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re.purge ()

TR IE MR G217

exception re.error (msg, pattern=None, pos=None)

raise — MGk, 24t B R B AT AR A ROE GRS R mHE (Fedn, 8 — R PUREHY
55 ) BCE HALSE RAE S I B DU A o AR AT AR A S AR LR, 2 A PN RAY . B

BRSEHIAT LA B -
msg

AR R B .

pattern
IENRIR AR BE AR

pos

PRI pattern WAL E RG] (FTPAJE None ).

lineno
KR pos (W] PAJE None) T4

colno

IR pos (F]PAZ None) H4145-
1 3.5 JRE T B T A R .
6.2.3 EMFREXMR (EMNIR)
i I ) IE ) SRR 2O G SR AR O E A @

Pattern.search (string[,pos[, endpos] ])

VA sring RIS NVTRHONLE, FFAE I — MBI I 2. IFEATITRE, BLIEI None :
TR A% DR R )

TGS B H pos Bl T AR TFIGIR RIS BIAH 0, BTSN TR
BRI AT LN Sk, TR 05— A, R ATERE S BLETF A0 (.
RIS endpos HSE T (PRSI (B FHFER KEES endpos , BRI pos §] endpos

- 1 BFRFRBUCH . Q1R endpos /NT pos, SEASAVEEL™ A J34h, A0SR re @ —Agai 5 ) e
%1%, rx.search(string, 0, 50) Z#T rx.search(string[:50], 0).

>>> pattern = re.compile("d")

>>> pattern.search ("dog") # Match at index 0

<re.Match object; span=(0, 1), match='d'>

>>> pattern.search("dog", 1) # No match; search doesn't include the "d"

Pattern.match (string[,pos[, endpos] ])

TR string 1) FF46 45 B REGS 4K FX N IE WAL AEEAVCHT, Atk [l — AR IS B xf 2. AR Pt
Be, Wil None ; {ERESTREIEAZAFA.

A% Z 5 pos Fl endpos 5 search () &5 AR

>>> pattern = re.compile("o")
>>> pattern.match ("dog") # No match as "o" is not at the start of "dog".
>>> pattern.match ("dog", 1) # Match as "o" is the 2nd character of "dog".

<re.Match object; span=(1, 2), match='o'>

UERARAEE (LVCRCAE string HEQGEEL, (] search () RGN (535 Hsearch() vs. match()) .
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Pattern.fullmatch(sﬂMgL;xmLendmn]])
WSRHEAS string VEFCX AN IEMZRIR, gl o — MR IE B xf % o BIEER ] None ; VERIRFKE
VERL AR .

FIES L pos Fll endpos S search () £ SUHIA.

>>> pattern = re.compile("o[gh]")

>>> pattern.fullmatch ("dog") # No match as "o" is not at the start of "dog".
>>> pattern.fullmatch ("ogre") # No match as not the full string matches.

>>> pattern.fullmatch ("doggie", 1, 3) # Matches within given limits.

<re.Match object; span=(1, 3), match='og'>

3.4 BRI HE.

Pattern.split (string, maxsplit=0)

Sthtsplic () WAL MEH T IR IIRE

Pattern.findall(sWMngnmLendmn]])
K kE rindall (), ERATHFEHER, HORTRABTIESEL pos Fl endpos , FREIERIEE, 5t
% search ().

Pattern.finditer(sﬂMngxmLendnn]])
;f;u@& finiter () , MM 4R, (BT AR RS pos Hil endpos , FRHIRZRIER],
B search ().,

Pattern.sub (repl, string, count=0)

ShTsub () BEL BT AR AR

Pattern.subn (repl, string, count=0)

EthTFsubn () R, R T HRFERFE

Pattern.flags

IENPCEARIE . X A2 R PAME B 25 compile () WIS, AL (2-) WEbRE, FREAric il UNICODE
H&EE .

Pattern.groups
HARE AL AL R
Pattern.groupindex
W (?P<id>) & XM AT A AT AR T, WREARZH, IFie =,

Pattern.pattern

iR R JE AR AR T AT

1E 3.7 BUE M #shllcopy . copy () Mlcopy . deepcopy () BREXHIHT . S B IE W Zh 2 R 0A R 2
JEFPERY .

6.2.4 EEIIR

VEPRERS G G2 — M1 RME True. WREAHVLRCHEmatch () Mlsearch () i&[H] None FrPAYRH] PATH B
HI £ TR 1 VL

match = re.search(pattern, string)
if match:
process (match)

DEPEXH SR SCRF LA Jr y R o -
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Match .expand (femplate)
% template AT [ BTG O HaR B, wtsub () FrgEdh—RE. 6 SCHNE \n g4 i i) 5
F, BFESIH (\1,\2) fiar A HE (\g<1>, \g<name>) ZF# HAH NV HEG TN

e 3.5 B AVCEE A A - 25 A

Match.group ( [group], ])
R Al —AEE AL T H. DR RG =S8, S8R — T, WERAZ S8 4R
B At (SRR AT, MREATSE, M1 BIAT] 0 (B TURARRRI) . s
N S8 0, AN AR A2 AN TERC A AR s AR e @ —NEH] [1.99], ZREUEH W AYHE 54
FAFH . MRS, B TR E SO AR, ~/\IndexError KB R raise.
WER— A STERER —0, FFRILIZ R, Wik Ml A5 — > PLE.

>>> m = re.match(r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m.group (0) # The entire match

'Isaac Newton'

>>> m.group (1) # The first parenthesized subgroup.
'Isaac’

>>> m.group (2) # The second parenthesized subgroup.
'Newton'

>>> m.group(l, 2) # Multiple arguments give us a tuple.
('Isaac', 'Newton')

R IEMZGRAXME T (2P<name>-) ik, groupN ZHORB A RER MM HEH AT MR —ATHF
%ﬁ%ﬁf}ﬁé—tthﬂi;@)(jgéﬂ/*% ~/\IndexError ik raise,

— MRS IR BT

>>> m = re.match (r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.group ('first_name')

'Malcolm'

>>> m.group ('last_name')

'Reynolds'’

iy A A AR A R G {E T

>>> m.group (1)

'Malcolm'

>>> m.group (2)

'Reynolds'’

MR —AHITRE S 2K, 5 H AR 0] 55—~ PR L

>>> m = re.match(r" (..)+", "alb2c3") # Matches 3 times.

>>> m.group (1) # Returns only the last match.
' C3 Al

Match.__getitem__ (g)
XAEMT m.group (9) « XAVFE RG] H—PLA

>>> m = re.match(r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m[0] # The entire match

'Isaac Newton'

>>> m[1] # The first parenthesized subgroup.

'Isaac’

>>> m[2] # The second parenthesized subgroup.
'Newton'

3.6 F g
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Match.groups (default=None)
REl—oe, WEETATEER T4, RPN | BERZMAG . default ZENTAZE
VERCHIE oL, ERIACH None,

fian

>>> m = re.match (r" (\d+)\. (\d+)", "24.1632")
>>> m.groups ()
("24', '1632")

WERFA NG AT, AN S S S H IR . X GEOA SR [ —4> None |, [}
AEE T default ZHL

>>> m = re.match(r" (\d+)\.2(\d+)?2", "24")

>>> m.groups () # Second group defaults to None.

('24', None)

>>> m.groups('0") # Now, the second group defaults to '0'.
('24', '0")

Match.groupdict (default=None)
W —AF e fE TR 6 T key iR . default ZEATASHILEAE; BIAK
None, N

>>> m = re.match (r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.groupdict ()
{'first_name': 'Malcolm', 'last_name': 'Reynolds'}

Match.start ([group])

Match.end( [group] )
R [0] group VCFCEI Y B I HF AR FNZ5 AR5 group BRINH O (BEZBEATLECHY T-HR) o W12R group
FEAE, EREDCED, #iaRkm -1 o XF—ADILEX SR m, fl— MRS HIRENAH g, g GENT
m.group (g)) A K IERLZ

’m.string[m.start (g) :m.end(qg) ]

HE m.start (group) K5 T m.end (group) , HIH group VEPL-— A2 FAFERIYTE. L, 78
m = re. search( b(c?)', 'cba') ZJ5, m.start (0) 4 1, m.end(0) N 2, m.start (1) Fl
m.end (1) #E 2, m.start (2) raise Q/I\IndeXError Bl A .

XA T4 M email Hidik FFS R remove_this

>>> email = "tony@tiremove_thisger.net"
>>> m = re.search("remove_this", email)
>>> email[:m.start ()] + email[m.end() :]

'tony@tiger.net'

Match. span ( [group])
STF—ANVLHEE m 1_[E]~/\ JGAH (m.start (group), m.end(group)) . HEUF group HTE
XASVCHE A, SR -1, -1) . group BRINH 0, Wi2BEAIERL.

Match.pos
pos INfH, ffidtfisearch () Bimatch () Wrika BN 2 o XARIENG B IRTEFAF R R —
AR R G E .

Match.endpos
endpos WIfE, 2f&idifisearch () Bmatch () BJTEa ENAT 2 o XASZIENG B3 (R AE TR R
— LR R T E
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Match.lastindex
FARAM B G — VLR AR 5 1MEH, 83 None QIR EA TR ™= E B i6. i, XTS5 Tab,
FikK (a)b, ((a) (b)), Fl ((ab)) FfFE| lastindex == 1, 0 (a) (b) &f5%F] lastindex ==
2 .

Match.lastgroup
Ra— M ICRR a4 A4 T, B3 None WIEREA 4 PLICHIE .

Match.re
IR ] PR A XA S B R N 2 2, XN SEE R IE WX R mat ch () B search () HEEER.

Match.string
i Blmatch () Bisearch () WF4FH.

£ 3.7 R BN T 4 copy . copy () Mlcopy . deepcopy () BYSCHF. PERCXRAAR MR TR .
6.2.5 IEMIZFREABIF

eEMF

FEXABI T, FATEE LA il Bl R AOR B 4 Hb S /s DT FE X 52

def displaymatch (match) :
if match is None:
return None

o)

return '<Match: , groups=¢r>" % (match.group(), match.groups())

IBBLUAET — A PNERE Y, — MR — PR T FAE , A TR I, 2 B A, K, g
Q, ”j” J, ”t” yg 10’ ”2” £|J559” i’%ﬂ:\‘ 2 ilj 9o

HERMENTAFRRGAR, FATTAEIEPAT 2 5R

>>> valid = re.compile(r""[a2-9tjgk] s

>>> displaymatch (valid.match ("aktbg")) # Valid.
"<Match: 'aktb5qg', groups=()>"

>>> displaymatch (valid.match ("aktbe")) # Invalid.
>>> displaymatch (valid.match("akt")) # Invalid.
>>> displaymatch(valid.match ("727ak")) # Valid.

"<Match: '727ak', groups=()>"

iG—FM, "727ak" , WETAXT, SCEPIKEABERE. SN IENZGRK TR E, WA m
JESIHATE

>>> pair = re.compile (r".*(.).*\1")

>>> displaymatch (pair.match ("717ak")) # Pair of 7s.
"<Match: '717', groups=('7"',)>"

>>> displaymatch (pair.match ("718ak")) # No pairs.

>>> displaymatch (pair.match ("354aa")) # Pair of aces.
"<Match: '354aa', groups=('a',)>"

TR X T i AT AR, T A T AR B T O 2R PERCR S g roup () J5k:

>>> palr = re.compile(r".*(.).*\1")

>>> pair.match("717ak") .group (1)

l7l

# Error because re.match() returns None, which doesn't have a group() method:

(Fotakss)
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(£ 50

>>> pair.match("718ak") .group (1)
Traceback (most recent call last):
File "<pyshell#23>", line 1, in <module>
re.match(r".*(.).*\1", "718ak") .group (1)
AttributeError: 'NoneType' object has no attribute 'group'

>>> pair.match("354aa") .group (1)
lal

] scanf()

Python H FI%H — KMk ¢ L scant () MFAM . IEMRXAGER L scant () MAFAFREEERL—
s EAHE R E LA A . R EMEARAE T scant () BRI IE ) 2k 2R SO R 1wt

scanf () &R | ENRIER

MR ANE P SR B4

’/usr/sbin/sendmail - 0 errors, 4 warnings

YR PAEH scanf () #aU1k

%$s — %d errors, %d warnings

SFHrIE AR

’(\S+) - (\d+) errors, (\d+) warnings

search() vs. match()

Python Lt T AR : BF re.match () KREFHRIF Y, 8# re. search () KAFRBIEH
(8 (BRI Perl T H) -

Bl
>>> re.match("c", "abcdef™) # No match
>>> re.search("c", "abcdef™) # Match

<re.Match object; span=(2, 3), match='c'>

fEsearch () W, WAL "~ AR ITAA AR BRI VT BCE] 740 5 1 o
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>>> re.match("c", "abcdef™) # No match
>>> re.search(""c", "abcdef™) # No match
>>> re.search(""a", "abcdef") # Match

<re.Match object; span=(0, 1), match='a'>

HRMULTILINE ZA X s imatch () RUCECFEAFR LG, BMEHsearch () FPA "~ FFARIEN
Fk & VLB AT TF 4R

>>> re.match('X', 'A\nB\nX', re.MULTILINE) # No match
>>> re.search('"X', 'A\nB\nX', re.MULTILINE) # Match
<re.Match object; span=(4, 5), match='X"'>

HE—TRIEE

split () FFF4Fa I SBAL BRI o XI5 IR0 T SOA B 21 2 310 EL2 5 18 ) B 4644
SR N, N BTIER .

B, XHERA. BlEERE I, ERERNEN =ET ST

>>> text = """Ross McFluff: 834.345.1254 155 Elm Street

Ronald Heathmore: 892.345.3428 436 Finley Avenue
Frank Burger: 925.541.7625 662 South Dogwood Way

Heather Albrecht: 548.326.4584 919 Park Place"""

FHM—ABEZ M. BHERN IR PR — 0%, A IEATEA — % H:

>>> entries = re.split ("\n+", text)

>>> entries

['Ross McFluff: 834.345.1254 155 Elm Street',
'Ronald Heathmore: 892.345.3428 436 Finley Avenue',
'Frank Burger: 925.541.7625 662 South Dogwood Way',
'Heather Albrecht: 548.326.4584 919 Park Place']

L, AFRAAK Al AHI 45 R AT S TR AU % . 1 sp 116 () S T maxsplit
%, DRHLAL A 0 5 Bk o BB 2 A

>>> [re.split(":? ", entry, 3) for entry in entries]
[['"Ross', 'McFluff', '834.345.1254', '155 Elm Street'],
['"Ronald', 'Heathmore', '892.345.3428', '436 Finley Avenue'],
['"Frank', 'Burger', '925.541.7625', '662 South Dogwood Way'],
['Heather', 'Albrecht', '548.326.4584', '919 Park Place']]

2 B PSRRI E S, P A RO . R maxsplic BB 4 , FRATETANHAL P
S E TR

>>> [re.split(":? ", entry, 4) for entry in entries]

[['Ross', 'McFluff', '834.345.1254', '155', 'Elm Street'],
['Ronald', 'Heathmore', '892.345.3428', '436', 'Finley Avenue'],
['"Frank', 'Burger', '925.541.7625', '662', 'South Dogwood Way'],
['"Heather', 'Albrecht', '548.326.4584"', '919', 'Park Place']]
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NFEE

sub () B PR B IR A — AN B . XA FIER T sub () SREEFESCE, s AL
FROE, BT e AR R

>>> def repl(m):

inner_word = list (m.group(2))
random.shuffle (inner_word)
.. return m.group (1) + "".join (inner_word) + m.group (3)
>>> text = "Professor Abdolmalek, please report your absences promptly."
>>> re.sub(r" (\w) (\w+) (\w)", repl, text)

'Poefsrosr Aealmlobdk, pslaee reorpt your abnseces plmrptoy.'
>>> re.sub(r" (\w) (\w+) (\w) ", repl, text)
'Pofsroser Aodlambelk, plasee reoprt yuor asnebces potlmrpy.'

EFAENA

findall () VCighEst AP AL, AMUEHsearch () FHIE—AILEL. Hoan, WHE—AEERLEIRT X
FHR AR, T RESH A N B findall ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> re.findall (r"\w+ly", text)
['carefully', 'quickly']

EXRMANEEARRELE

WERTFLEICEH A HELZEE, finditer () AIDGERIEN, EROET i 2 R EE, AR TFAF
B gRSE BT, WR—AMEE A BRI BRI M E R OE, WLMEIR R IAM finditer ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> for m in re.finditer (r"\w+ly", text):

R print ('202d-202d: %s' % (m.start (), m.end(), m.group(0)))
07-16: carefully

40-47: quickly

RYEFFFEBERIC

AFRFERITIE (c"text ™) RFENAER . 0, A5 E MR HIR AL O\ 1) BAA IS — R
R TR R v

>>> re.match (r"\W(.)\1\w", " ££f ")

<re.Match object; span=(0, 4), match=' ff '>
>>> re.match ("\\wW(.)\\1\\w", " ££ ")
<re.Match object; span=(0, 4), match=' ff '>

U E YU TR, EAAEE A X, AR AR, AR £ \\ ", AU
NN\ SRFORFIFER R

>>> re.match (r"\\", r"\\")

<re.Match object; span=(0, 1), match="\\"'>
>>> re.match ("\\\\", r"\\")

<re.Match object; span=(0, 1), match="\\'>
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B—MAEsies

A VAR A TR AT AR, R R X RS

307 H S RIE GRS IRE W . XN IE

A SRR —
IR AR A I A IR, BAGERIE AR LB

from typing import NamedTuple
import re

class Token (NamedTuple) :

type: str

value: str

line: int

column: int

def tokenize (code) :

keywords = {'IF', 'THEN', 'ENDIF',

token_specification = [
('NUMBER', r'\d+(\.\d*)?"),
("ASSIGN', r':="),
('END', r';'),
('1Dp"', r'[A-Za-z]+"),
('‘op’', ' [+\=*/1"),
("NEWLINE', r'\n'),
('SKIP', r'[ \tl+"),
("MISMATCH', r'."),

]

tok_regex = '"|'.join (' (?P<%s>%s)' %

line_num = 1

line_start = 0

for mo in re.finditer (tok_regex,
kind mo.lastgroup
value mo.group ()
mo.start ()
'NUMBER' :
value float (value)
elif kind == 'ID'
kind value
elif kind == 'NEWLINE':
line_start mo.end ()
line_num += 1
continue
elif kind ==
continue
elif kind == 'MISMATCH':
raise RuntimeError (f'{ve

column =

if kin

'SKIP':

°

if .

"FOR',

H o W R R W W H

'NEXT', 'GOSUB', 'RETURN'}
Integer or decimal number
Assignment operator

Statement terminator
Identifiers

Arithmetic operators

Line endings

Skip over spaces and tabs

Any other character

pair for pair in token_specification)

- line_start

uelr}

code) :

in value else int (value)
and value in keywords:

unexpected on line {line_
column)

yield Token (kind, value, line_num,
statements = '"'
IF quantity THEN
total := total + price * gquantity;
tax := price * 0.05;
ENDIF;

for token in tokenize (statements) :
print (token)

RS AR AR B
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Token (type="IF"', value='IF', line=2, column=4)

Token (type="'ID', value='quantity', line=2, column=7)
Token (type='THEN', wvalue='THEN', line=2, column=16)
Token (type="'ID', value='total', line=3, column=8)
Token (type="ASSIGN', wvalue=':=', line=3, column=14)
Token (type="ID', value='total', line=3, column=17)
Token (type='0OP', value='+', line=3, column=23)

Token (type="'ID', value='price', line=3, column=25)

(
(
(
(
(
(
(
(
(
Token (type="ID', value='quantity', line=3, column=33)
(
(
(
(
(
(
(
(
(

Token (type='0OP', value='*', line=3, column=31)

Token (type="END', value=';', line=3, column=41)
Token (type="ID', value='tax', line=4, column=38)
Token (type="ASSIGN', value=':=', line=4, column=12)
Token (type="'ID', value='price', line=4, column=15)
Token (type='OP', value='*', line=4, column=21)

Token (type="'NUMBER', wvalue=0.05, line=4, column=23)
Token (type="END', value=';', line=4, column=27)
Token (type="ENDIF', wvalue='ENDIF', line=5, column=4)
Token (type="END', value=';', line=5, column=9)

6.3 difflib - EHERMHHEITH

PR Lib/difflib.py

BERCER SR AL T AR P A B SERI R . BN, EnT AR A SCrE, Il DA A A XA RS S, A f

HTML #1_E R SCAR G #2257 e A KR H SRS AR, 32 I £ Tecmp B,

class difflib.SequenceMatcher

KR RIEHZE, AT AL MR Fpaxt, A BPSIICE Nhashable X5 . HAEAF IR E T
H1 Ratcliff I Obershelp T+ 1980 4F- UM A FIF DA “AxaIERAITHC” B2 K4 Frap ik, IF HE
A28 HEER RS Bl JCRI IR IELLILE T8 Il “S)” Jusd e
FESCEBCAME, Bl afrses a4, (ABEIR TR X Ratcliff F1 Obershelp Sk — M . )
IR Tl R BB R a2 VT 3 B ) T DU P B ) 2 P8 B X ANBET ™ A o/ N AR 41, (LS g
AAENTARR “IERR” BYPLAL.

FEmf: K A Ratcliff-Obershelp 5 ¥4 7 55 I8 1% #00 F 4 37 J5 W) (8] T AE — i &0 F 8 °F 5 B [a)
SequenceMat cher TERIRG BL N A ~F 7 B ()T 7E — A 00 R AT R 32 81 ¥ 4 ol 2 DA IR T R
X — RS ARG 0L W 2Pkt E] .

AR EY R X5 sequenceMat cher LR AR & TR K A SRR e 7 9 00 B3k . X
& AT B S GRS I R A B AR B, IR T (FESR T ) R B KA
I FERT 1% FF HJP P JE 22 /0 200 T, AZIgbric ol “17 FFgel e s VeEe bRk« X
Ja &R B DL AEA# SequenceMat cher B autojunk BE% N False %M.

3.2 BRI fE: autojunk &2 .

class difflib.Differ

XA SR 2 b ol SCAAT ALY P81, 97 ] 3 N B B 22 S 0 5 R Differ 48— i
M sequenceMat cher RSEMATFFHNMELELLA AN, (HIEVCAL) 7N IRT ARSI LR

Differ ¥R MR AT ARFHRRASF] 3k :
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WFEHREL | BX
- el 1 Tl

'+ A9 2 il
r FTAEPT 5 AR
I IAFAE T HE—R A5

PR 2" FT 3k AT 2 R 5 | 2AT AN AAFAE TAE— i AT I 255 . QSR P H1 AL 55 il R4 i 2247
g NERE| KRR
class difflib.HtmlDiff

XA T2 HTML %A% (a6 &3R80 5838 HTML SCF) POTFHERbZA T /R SCAR g, 471R1S

TN CRF S Y S s o ERAG W] DA T 58 Al 3022 R AR A il

A AR A

__init__ (tabsize=8, wrapcolumn=None, linejunk=None, charjunk=IS_CHARACTER_JUNK)
Witk HEm1Di £1 P50,
tabsize JE— T HTBH, JEEHRLINR, BN 8.
wrapcolumn Jjg— VBT SE, FaEdT 0 B IHTWIH AT 90 E, BRIAEA None FUR
ENERIE T
lingjunk 1 charjunk VT BET B, LA Ancli £7 () (fren1Di £5 IR BIFHER A
HTML %57). S ndiff () XY T AESEEAME K ILUi .

AR A

make_file (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5, *, charset="utf-8’)
FAL fromlines Fil tolines (FAF ) HiRk bl —DNFRFER, Fon— 1588 HTML SCfF, Hp &4
TSR, TR ST SRR R .
fm)mdesc Al todesc ¥/ ] XAEFSH, F8E R BARSCHRIIINREERFER (BRI NS HFEAF
).
context FI numlines ¥ /2 W] Ve XARTF- B4, Y4 R B /R B CZEFIE context &4 True, 70|
BME False NERTEA:. numlines BRINN 5. 24 context > True W} numlines ¥5-355 | Bl 5558
Hh R S R SCHTAL. 24 context g FaLse I numlines YRR next” R Hy
SRR AT (BB N & FECnext” BEEBER T — et SR 2 SR 4 O
WSS 00, ABIEATHT S LR 30) .

Tz fromdesc Fl todesc XA EE LA HTML SRARE, 43O n] AU S AR R 21 24
HoBEATHE 3L

TE 3.5 IR I T charset X5t SE. HTML SCRYERINFESEM ' 1S0-8859-1" K
'utf-8"',

make_table (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5)
L fromiines Al tolines (7 FEERIIZ) JEIR I —ANFAH , Hemm— M A 45472 RO 58 HTML 2
¥, TR S TN ECR R H R .

WHERK S Smake_file () LA
Tools/scripts/diff.py X PRMMATEIN, HPEE MR R B

difflib.context_diff (a, b, fromfile=", tofile=", fromfiledate="", tofiledate=", n=3, lineterm="\n")
B a Il b (ERFERANFR); R SCZEREA R EE R (— A=A & T generator).
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Rl B ER R R BN ST R LA B SUTR BEEE . SRR N2 I 2 SRR
Ko ERTEGE n g, BRAH=AT.

BRINE LR, ZRE6AT (PA *** or —— F/R) il K BHRATIFRAIER . XHM A2 M io.
IOBase.readlines () BB ANBIGEEH Tio. I0Base. writelines () HZEREER, F N
N AR K R TAT -

XA REBATIFEA . BB lineterm S8R ", XA NA RS — R T4F -

R Se2E A SR A NE SR SO FME B TR A AR Sk o X B B A4 B 4 RT DA A
fromfile, tofile, fromfiledate F11 tofiledate 45 7€ . BN TA]E 55 DA 1SO 8601 #5 3R . W AIEE, X

FAFHBIA A
>>> s1 = ['bacon\n', 'eggs\n', 'ham\n', 'guido\n']
>>> 52 = ['python\n', 'eggy\n', 'hamster\n', 'guido\n']

>>> sys.stdout.writelines (context_diff(sl, s2, fromfile='before.py', tofile=
—'after.py'))

*** before.py

-—— after.py

khkkhkkhkhkhkkhkkhkhkhkkkkkk
* % % 1,4 * *x kK
! bacon
! eggs
! ham
guido
—_— 1,4 —_—
! python
! eggy
! hamster
guido

WS R diflib o & 4473 0 FRECE TR B Rl o

difflib.get_close_matches (word, possibilities, n=3, cutoff=0.6)
i 8] iy d A ARl PERCH IS 9 3K o word S— 458 HARITRAVERCH T4 GBS N FAFER ), possibilities
H—AE T LR word WP FIR ISR GRE HFAFERS1R) .

FIESH n (BN 3) $55E 2 R [0 2 DA PLEE; n KT 0.

IESEL cutoff (BRINH 0. 6) J2—A> [0, 1] JEFE N HYIFE S 5 word FDLEERS 7 RIB B E A e L T
PIC R 2

e (R nA>) BRI RCR A ZIBGR ], AR HE , SRR HEE e i A o

>>> get_close_matches ('appel', ['ape', 'apple', 'peach', 'puppy'])
["apple', 'ape']

>>> import keyword

>>> get_close_matches ('wheel', keyword.kwlist)

['while']

>>> get_close_matches ('pineapple', keyword.kwlist)

[]
>>> get_close_matches ('accept', keyword.kwlist)
["except']

difflib.ndiff (a, b, linejunk=None, charjunk=IS_CHARACTER_JUNK)
FLEE a F1 b (EARFER538); kD Frer BB EAE B (— AN BB T i generator).

K TS linejunk F1 charjunk 3337353 3§ RAX (38 None):

linejunk: WLRREIEZ A FAFR SR, AR HON BRI P A7 R 0 B, 5 WLR R . BRIAN None.
BEANEA —AEEBRZHN R T S_LINE_ JUNK (), ‘BRI RA AT, BRARZATIRN T 2
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Z—NISRF (" #") - HETEM SequenceMat cher KB AR LEA T B I 5] /& PATE WM
B, XIS e I R A RO B

charjunk: WCRREHEZ —DFAF (KB 1 IFRFE), R H B4 R [ A, 7 R [BHERAE .
BRI\ A2 PR A I S_CHARACTER_JUNK (), ‘B2t EH S T (SHEAFER R (HEEH
TR TARMNTFER! ).

Tools/scripts/ndiff.py /@i kKLY A 47 Bl b o

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
L. 'ore\ntree\nemu\n'.splitlines (keepends=True))
>>> print (''.join(diff), end="")

- one

s A

+ ore

s A

- two

three

tree

emu

+ 4+

difflib.restore (sequence, which)

AR [ A9 e A R AR —

Y —AHDiffer.compare () Bndiff () PEAR B3, FEBUH SR A SCHE 1 88 2 (which TE2) W17,
EBRATHIZ -

il

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
R 'ore\ntree\nemu\n'.splitlines (keepends=True))
>>> diff = list(diff) # materialize the generated delta into a 1list
>>> print (''.join (restore(diff, 1)), end="")

one

two

three

>>> print (''.join (restore(diff, 2)), end="")

ore

tree

emu

difflib.unified_diff (a, b, fromfile=", tofile=", fromfiledate="", tofiledate=", n=3, lineterm="\n’)

FOEE a F b (EAFER5130); RIS —ZE A8 A 815 B (— = 1 generator).

JTPAGE— 25 52— KB R A TR LA B R U BB s s A BRI AR (I
NEDFIZ I G CARY) o BR SCAT8h n ik g, BRI =47,

PN OLF, ZREEIAT (A ———, +++ 5 ee FRn) il R EBHATR LA EN . X FAW I 4b 2
Mio.IOBase.readlines () G ABEREF Fio. I0Base.writelines () HEREH,
BRI Ay i A RN it #  AR RBA TA

YT REIATRIA , NF lineterm Z4R " ", X kR NSRS — AN A TAY -

B S EE s GE T — I E SR SR A U TR B AR Sk o 3 SEAF BT A3 B A R T DA FH AT AR
fromfile, tofile, fromfiledate F1 tofiledate 45 7€ . BN TAE 5 DA 1SO 8601 #5 3R, W AIEE, X
FAFER BN ZS .

>>> s1 = ['bacon\n', 'eggs\n', 'ham\n', 'guido\n']
>>> s2 = ['python\n', 'eggy\n', 'hamster\n', 'guido\n']

(Rt
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>>> sys.stdout.writelines (unified_diff(sl, s2, fromfile='before.py', tofile=
—'after.py'))
—-—— before.py
+++ after.py

@@ -1,4 +1,4 Q@
-bacon

-eggs

—ham

+python

+teggy

+hamster

guido

TH SR difflib o A AT FRBCE AR RG] .

difflib.diff_bytes (dfunc, a, b, fromfile=b", tofile=b", fromfiledate=b", tofiledate=b", n=3,
lineterm=b’\n’")
1 dfunc HLBE a Fl b (FATERMRINR); PED dfunc BRI FR2ZE7AT5IR (BRT ).
dfunc WFRRIVEFARS:, @ Hunified diff() Bcontext_diff ().

VPR R i i AR NSO — B8l . B n Z AMB Br B S AR LA A R R B A7 5. /EH
FECH MR E s A (G n 240 B 745558, HREA dfunc(a, b, fromfile, tofile,
fromfiledate, tofiledate, n, lineterm). dfunc (¥ HSuE RN R FZ e, XPERT
BRI ETREA S o F b HE P RAA—B R .
3.5 FriR e
difflib.IS_LINE_JUNK (line)
TR 2 A TR ] True. QIR line 23 A7ek LA BAAS Y4 W line F73tAe vl 2017, 45 W@ AN m]
ZWEI o DL VR IB A nd i £ () W linejunk TEZ: (R ZRIME .
difflib.IS_CHARACTER_JUNK (ch)
TR 2B FAFIR ] True, FAF ch WA ZSAEAF BRI ZRAT N ch /2 W] 28810, 75 W2 N ml 20
. WeRE HAEndi £ 7 () H charjunk JEZ I BRIME
W

BEAPCAL: k&A% J7): John W. Ratcliff 1 D. E. Metzener % T —Fhi 2SI EERHE . T 1988 48 7 H k3
F Dr. Dobb’s Journal,

6.3.1 SequenceMatcher X}5

SequenceMatcher RAG XM G

class difflib.SequenceMatcher (isjunk=None, a=", b=", autojunk=True)
AL SHL isjunk Wo25R None CERIME) BUAHEEZ— N FFITCR I Y HACY H W 2881 “BiR” TR
IR | EAR R LS BR B 15 A None {EHy isjunk ({ERIA 2 T4 A lambda x: False; Wil
ZWATATE . Blan, fZA:

lambda x: x in " \t"

WERARAERE P A A T T LR, I B A B I A3 25 W A SR 1 4% -

FESHL a T b B WEFH . WE BN E TR . BT I TCEERU AT hashable s
A[EBEL autojunk W] T 5 H H shbiik s & 5.

3.2 B IfE: autojunk 2 .
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SequenceMatcher X} 4 5257 = /N @ VE: bjunk 52 b 24 isjunk 3y True TCELES bpopular B S %
T E (WREARGEE ) AP MR JERIR TR A b2 24 b SRR TR E 1]
B E SR F . g =N B R biliil set_seqgs () Bset_seq2 () EEBHEE.
3.2 I BE: bjunk A1 bpopular JEE .

SequenceMatcher W EFPNF HE:

set_seqgs (a, b)
BB B A5
SequenceMatcher T GAFA KB _DIF A HENGE R, EFENRREZR —A 75 5 24

FH AT, Al Hset_seq2 () —WR PR B % H H 5 1 55 42 b 45 4> HoAth 2 50 45 08—
WKset_seql (),

set_seql (a)
WEEILBRE—NFH] . BRI PR BE.

set_seq2 (b)
WEZ LRI AP BRI — NP IR B,

find_longest_match (alo, ahi, blo, bhi)
#tli afalo:ahi] Flbblo:bhi] HHKICALH.
R isjunk B4 W& BY N None, find longest_match () FF&E (i, 3, k) [#iff a[i:i+k]
ZT blj:j+k], HHralo <= 1 <= i+k <= ahi HHblo <= j <= j+k <= bhi. X¥T
AW R IE R (i, 3, k), TR L == i', 3 <= T MPERE, MRINET k >=
k', io<= it HAEUL, XTI R IEECH, RIETE a 2P et B —A, T TTE a 24
Hhdscofe Hh B B A B I DR RC B, R IBITE b 24 v e SE B —1 .

>>> s = SequenceMatcher (None, " abcd", "abcd abcd™)
>>> s.find_longest_match(0, 5, 0, 9)
Match (a=0, b=4, size=5)

UIRARAL T dsjunk, P52 B RG2S — S de ) PLFC B, (EAAMIT A SR oy Hh BB 3 Y
BRI SRIERHE () PCRCP AR SIR TR AR AT R i . IR SRR 0 A & DU,
WOk, BRAEFRFER RO TR IR 454 78 LR PLECAT 4R -

R S Z MG, ARSI . KRBT abed' HESH _ANFIIRERN
' abed' MHPLAEC, A ATPATERC Tabed ', FHHIZILHCEE —ANFAIR AL abed !

>>> s = SequenceMatcher (lambda x: x==" ", " abcd", "abcd abcd")
>>> s.find_longest_match (0, 5, 0, 9)
Match (a=1, b=0, size=4)

ARARFRH| VL, Rk E] (alo, blo, 0).
W VR [B]—A~named wple Match (a, b, size).

get_matching_blocks ()
R PRI E & VLE P = e %, BA=cH B (1, 3, n), HEXLH
ali:i+n] == bl[j:j+nl. XL=TuH i Fl j ERTEBIGHES
E— =l AT N6, H{ER (len(a), len(b), 0). BEMi—n == 0W=Jc4. W
R, 3, m) MG, 3, nt) BEARPMEAH=ICH, HEENZIRPWEE 1=
JCAL, W i4n < it B Jn < 3 HRAITEUL, AHSRRY =l SRR AR SR AH S

>>> s = SequenceMatcher (None, "abxcd", "abcd")
>>> s.get_matching_blocks ()
[Match (a=0, b=0, size=2), Match(a=3, b=2, size=2), Match(a=5, b=4, size=0)]
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get_opcodes ()
ﬁlElT”szizMﬂTa*jjbE’JSméﬂﬁlH% BATCHMIEAN (tag, 11, 12, 31, 32). 7B
— I 11 == J1 == 0, MfEHRRICH il FTH—ocdn) 2, 3+ H jI BETR—1
JCAHY j2.

tag (ENFAFHY , HA SO :

& BX
"replace' | a[il:i2] WA b[j1:32] &k,
'delete' | al[il 2] N gEMEE . EEEAERS T 51 == j2.
‘insert' | b[j1:32] WiEAFalil:i1], WHHEAENTERT 11 == i2.
'equal’ alil:i2] == b[j1:32] BIDFIFHIH).
fian:
>>> a = "gabxcd"
>>> b = "abycdf"
>>> s = SequenceMatcher (None, a, b)
>>> for tag, i1, i2, j1, j2 in s.get_opcodes|():
print (' al : 1 ——> Db : ] -——> '.format (
Ce tag, 11, i2, 3j1, Jj2, alil:12], b[j1:321))
delete al0:1] ——> b[0:0] 'q' ——> !
equal af[l:3] ——> b[0:2] 'ab' ——> 'ab'
replace al3:4] -——> b[2:3] 'x' ——> Ty
equal ald:6] ——> b[3:5] 'ed' ——> 'cd'
insert a[6:6] ——> b[5:6] Yo——> T f!

get_grouped_opcodes (n=3)
REl—ANE T n 4T 1R S5 AL generator

Maet_opcodes () FriRIBIHTTAG, SR B/ INE S0 I TR B 1% A8 S i) ) ol DX 3
XA PN S get_opcodes () R AI#E 2R [H]

ratio ()
R A — AN BB [0, 17 7 S BV E N S AR AR B
Hoph T @A T o E R SRR, MZUTERE0E, B 2.0°M/ T, HHERE NPT 58 2
[FWHZ(E A 1.0, GRPESEEARRFN R 0.0,

R get_matching blocks () Blget_opcodes () MABLIE WL &z BIHFER K, FEIL
TSN R REE TS quick_ratio () B{real quick_ratio () FIRE—A FH.

TR W ratio () WSS RES LT ZEIIUT . B0

>>> SequenceMatcher (None, 'tide', 'diet').ratio()
0.25
>>> SequenceMatcher (None, 'diet', 'tide').ratio()
0.5

quick_ratio ()
A PR R [ — A~ ratio () B ES.

real_quick_ratio ()

e HR B —A~ratio () [ A,
X = A~ 8] DU ER A o AT B R R RE B TS A AL BT 4 S — R S5O, H 2

quick_ratio () fll real_quick_ratio() MESZE/DY ratio () —FEK:
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>>> s = SequenceMatcher (None, "abcd", "bcde")
>>> s.ratio()

0.75

>>> s.quick_ratio()

0.75

>>> s.real_quick_ratio()

1.0

6.3.2 SequenceMatcher By7=4l

PATR R BIELR AP ATHS , R AR Bl

>>> s = SequenceMatcher (lambda x: x == " ",
"private Thread currentThread;",
"private volatile Thread currentThread;")

ratio () &A™ [0, 1] 5 B N R IS P FAR IR B R . AR, ratio () fHRI 0.6 BEEIR
e PSS P UNIREOR

>>> print (round(s.ratio (), 3))
0.866

AISRAR H BN A P RC A 07 B 48R, ) get_matching_blocks () AR :

>>> for block in s.get_matching_blocks() :

Ce. print ("al ] and b ] match for elements" $ block)
al[0] and b[0] match for 8 elements

al[8] and b[17] match for 21 elements

al29] and b[38] match for 0 elements

WER get_matching_blocks () BMAEJG—MIC4LER AT A (len(a), len(b), 0), X
R RICER (TLRCATCRER) S 0 FME—F5 L.

AR AR BERGE AR 58— AP SR SR AN 41, nTPAfE get_opcodes ():

>>> for opcode in s.get_opcodes() :
.. print (" al : ] bl : 1" % opcode)
equal af[0:8] b[0:8]

insert af[8:8] b[8:17]

equal af8:29] b[17:38]

S

o Wit fjget_close _matches () REER T UM T SequenceMat cher 4z i) B LS S 1
78 HTige.
» il sequenceMatcher HE/NRIN HIHY & 2 A2 6 7 %2 .
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6.3.3 Differ 3

R DL L fer PRI R AR /bR . M, R/ANERERER AR, FENSFEPAL
AT RERYHL TS, A I AN AR AR 100 STRPLRC. R[] 20 R A S VRO PR B T —Se e e, X
B/R A R AR ZRA AN

Differ JREAXFEMIME RS :

class difflib.Differ (linejunk=None, charjunk=None)
Ak K FIES linejunk T charjunk 35k 8 R EL (BH None):
linejunk: ¥52 FEAFAFRAE RSBV REL, WERHEABIREAF R MR B . BRIAME N None, EWEH
WA AT 2R R BIIRAT -
charjunk: 232 BAASFAF (KR 1 TR fERSEREL, R H B A A R [0 B . BRA
i} None, TEME A M FEIF PN B FAF
T2k 8 37 3 a5 g BR BT P A R 25 S T EL R, O BN & 5 BUE T 2 AT BUE AR A . T 5]
¥ifind_longest_match () J7¥ER isjunk 0GR T BER .
Differ MG — AR (g E) 1:

compare (a, b)

HBAS AT P81, HA g R (— DA TARmEs)) .

AT B S — A AR AT FF 45 B 10 B AT 47 3. X AR P 31 AT DA S 3 SC R 5
Wreadlines () J{ERIRE. Fr Az B0 386 & B AE i DA AT A7 45 B i A7 R A B, 1T DAGE &
NG writelines () FERFEFTEIH K.

6.3.4 Differ 74|

VL7 ) FLA T B SCAS o 1 Je TR AT SOA A DA A 5 2 1 A T2 A R A I P 31 (R %) 47t ] DA o
RIS readlines () HYERIKEL):

>>> textl = """ 1. Beautiful is better than ugly.
2. Explicit is better than implicit.
3. Simple is better than complex.
4. Complex is better than complicated.
. "' .splitlines (keepends=True)
>>> len (textl)
4
>>> textl1[0][-1]
l\nl
>>> text2 = ''' 1. Beautiful is better than ugly.
3. Simple is better than complex.
4. Complicated is better than complex.
5. Flat is better than nested.
''.splitlines (keepends=True)

T RFATE B —A> Differ X 4:

>>> d = Differ ()

TEEAESLHIDL £ fer MRIFATITMEARBOR IS g “BR” fTHFRF. WIS IDiffer () MiGd
.
g, BATHEPIAFA:
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>>> result = list (d.compare (textl, text2))

result 2RISR, TERATRHSERITE Ak

>>> from pprint import pprint

>>> pprint (result)

[ 1. Beautiful is better than ugly.\n',

v

2. Explicit is better than implicit.\n',
' - 3. Simple is better than complex.\n',
3

'+ Simple is better than complex.\n',

' ++\n',

' - 4. Complex is better than complicated.\n',
l? A e /\\nl’

'+ 4. Complicated is better than complex.\n',
' 4+ N “\n',

'+ 5. Flat is better than nested.\n']

TR B 2247 A HS S H R I

>>> import sys

>>> sys.stdout.writelines (result)
1. Beautiful is better than ugly.

2. Explicit is better than implicit.
- 3. Simple is better than complex.
3 Simple is better than complex.

- 4. Complex is better than complicated.

S

4. Complicated is better than complex.

A

+
? ++

B ~

+

? 4+ A

+ 5. Flat is better than nested.

6.3.5 difflib py&<17HEEO

XA SEBIE R T Anfal s A difflib SR Ed— A RIT diff i TH. TR STE Python JES L, X
%K Tools/scripts/diff.py.

#!/usr/bin/env python3

""" Command line interface to difflib.py providing diffs in four formats:

* ndiff: lists every line and highlights interline changes.

* context: highlights clusters of changes in a before/after format.
* unified: highlights clusters of changes in an inline format.

* html: generates side by side comparison with change highlights.

mn

import sys, os, difflib,

argparse

from datetime import datetime, timezone

def file_mtime (path):

t = datetime.fromtimestamp (os.stat (path) .st_mtime,

timezone.utc)

return t.astimezone () .isoformat ()

@ 3)
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def main () :

parser = argparse.ArgumentParser ()
parser.add_argument ('-c', action='store_true', default=False,
help='Produce a context format diff (default)"')
parser.add_argument ('-u', action='store_true', default=False,
help='Produce a unified format diff')
parser.add_argument ('-m', action='store_true', default=False,
help='Produce HTML side by side diff '
'(can use -c and -1 in conjunction)')
parser.add_argument ('-n', action='store_true', default=False,
help='Produce a ndiff format diff'")
parser.add_argument ('-1', '—--lines', type=int, default=3,
help='Set number of context lines (default 3)"')
parser.add_argument ('fromfile')
parser.add_argument ('tofile')
options = parser.parse_args|()

n = options.lines
fromfile = options.fromfile
tofile = options.tofile

fromdate = file_mtime (fromfile)
todate = file_mtime (tofile)
with open (fromfile) as ff:
fromlines = ff.readlines()
with open(tofile) as tf:
tolines = tf.readlines()

if options.u:
diff = difflib.unified_diff (fromlines, tolines, fromfile, tofile, fromdate, .
—~todate, n=n)
elif options.n:
diff = difflib.ndiff (fromlines, tolines)
elif options.m:
diff = difflib.HtmlDiff () .make_file (fromlines,tolines, fromfile,tofile,
—context=options.c,numlines=n)
else:
diff = difflib.context_diff (fromlines, tolines, fromfile, tofile, fromdate, .
—~todate, n=n)

sys.stdout.writelines (diff)

if name_ == '__main__ ':
main ()
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6.4 textwrap -—- XA BIRITSERE

PRACHES: Lib/textwrap.py

textwrap BHEft T — LU bEm , PARTASEIITA AR Text wrapper, UNAAR A2 256 —PiA
SCATFRFH AT A ST EUR TS, PREERR B I T WIS, AR Textirapper MSLHIR

BEAACE.

textwrap .wrap (fext, width=70, **kwargs)

X} text (SEAFER) T ER BV H B AT AT REAT K B R 2 R width A~“F4F . R 1B B i AT R 9 3R
T RAHIATAT -

AR AR F SRS N T Text Wrapper WSLHEM:, BRI T . width BRINH 70,

W TextWrapper. wrap () i TIBA Xwrap () 77 HETEGME S, .

textwrap.£ill (fext, width=70, **kwargs)

Xijg%iﬂ‘]ﬁﬂﬁ%?ﬁi HaAT, R b— a0 B S T BRI B A R . £i11 () RARIERI
I 2V

"\n".Jjoin (wrap (text, ...))

YRR, i1l () ¥ Swrap () SEEMER X#TESE.

textwrap.shorten (fext, width, **kwargs)

PrBIBIEL E R text DAFFEERER) width.

HIRHT R text RIS (A ESESARRHO RS ) o QIERGDRAEE & width WAFHGR [, 750
K EFT LSRRI AR BIA AR AR Al il placeholder AEE A width:

>>> textwrap.shorten("Hello world!", width=12)

'Hello world!'

>>> textwrap.shorten("Hello world!", width=11)

'Hello [...]"

>>> textwrap.shorten("Hello world", width=10, placeholder="...")
'Hello...'

ok X S X N Frextirapper B9 K B @ M, B AW R 30 W H B XA
B % ANTextWrapper Wrill() MR Z Hi & % 9T &, I X A tabsize, expand_tabs,
drop_whitespace Mlreplace_whitespace HHEIGEA LR .

3.4 B

textwrap.dedent (fext)

Folsks text HE—AT AR [ AT 26 25 A 77
XA DA R R =5 5 AP R AT ZE M 2SA% TS ST EIRAY h 2 R b =X

R ERA SR R S AR, (HEMHFAMSE: PAFWA T " hello" fil "\thello" AN
SR B A R B BT8R 25 AT

P28 AT IAT S Fi A IS 2 A bR AL o BN AT 7T

Bil4n:

def test():
# end first line with \ to avoid the empty line!
s = " l\
hello

(Rt
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(& L)
world
print (repr(s)) # prints ' hello\n world\n !
print (repr (dedent (s))) # prints 'hello\n world\n'

textwrap.indent (fext, prefix, predicate=None)

X5 prefix ISIME] text PEEFTHIFF K.
HIF I text.splitlines (True) E%XTfD_fﬂﬁﬁ}

BRWNEIT, prefix 2P MBIA A HBZ A/ (GUFEMITERA) HBmTT.
fian:
>>> s = 'hello\n\n \nworld'

>>> indent (s, ' ")
' hello\n\n \n world'

FEIY predicate Z % AT JI R A% HIWPLEAT Bt BN, ATDAMRA 5 bR 247 8 A 25 B AT AT IR
prefix:

>>> print (indent (s, '+ ', lambda line: True))
+ hello

+
+
+ world

3.3 B e

wrap (), £i11() flshorten () WAER X AOIE—A Textwrapper SL 48 H _FE H A . %
LA EN, BT EE Hwrap () A/ i11 () RAEIFZ SCRFERFR N R, QEKRA S
W TextWrapper X4 GBS T B RE.

AR AT AL A Sh AT, AR E AT IR R E AT 2 05 K B U R 2R, B

JETextWrapper.break_long words # NIRIE.

class textwrap.TextWrapper (**kwargs)

Textirapper MIEAHEZ Z RN KBTS BB TFSEIN %R, i

wrapper = TextWrapper (initial_indent="* ")
AT

wrapper = TextWrapper ()
wrapper.initial_indent = "* "

YRATLAZ B M I Textwrapper X4, F HARM AT ATE(E 3916 b 1% 1) S5 31 Jog 1R R A A
B B AT

TextWrapper WSLHIlEME (PARMTERR Y AT SH0) IR FiR:
width

(BRIA: 70) HEMATHIIRAAT KL . REEASCA A KT width FEASBIA, Textirapper
FREPRIEIEA KT width ANMFRFR R AT

expand_tabs

(EJWA True) WIRNEAE, W rext HHETA I HIRATHFE text 1) expandtabs () JiAY RAZERK
G
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tabsize
(BRIN: 8) Mexpand _tabs HEAH, W rext A I HIRIFRY AT EZAN 2, HAKER
PR 24 B A RN RE A 1 R E L

3.3 B fE.

replace_whitespace
(default: True) WK B, ERIRAY LIS . HEMATZ R, wrap () JIIERHEEA 2 1 PR
BN AN A% s PRI A FAFAR : 3, 80T, T ECHIR, 2EATAIEI A (N e\n\ v\ N "),

Hfif: WRexpand_tabs HRfHHreplace_whitespace NEAH, AHIFRATHHRHN B
Mg, XS HRFY R R .

HEf#: Wk replace_whitespace NRIE, E—4THYEA AT HE H BATARH G 2R AR H -
B, SCARRNY (fflstr.splitlines () BEMUTTTE) Prar WETEIT 0 BT A SHAT .

drop_whitespace
(BRIN: True) WARHEME, AT RARBIZ AT (EERZ G, k) 2L, A
T BUKIT L1 2 B P AR QRS A AR AT RS B P AP AN S B 5. AR B S 2 T4 5
T—AEAT, MRZEBATR S F .

initial_indent
BRIA: 1Y) RS B 9 B S AT I RIS — AT A e . HRESSOT AR — T K.
R LR S & il

subsequent_indent
(default: ' ") REREASINEN B H A T80 N AR — AT MO Ir AT A . HREZESB0T AR
A AT TR L

fix_sentence_endings
(BIA: False) WA NEAE, Textwrapper PRl f) 145 R H i O h) B B2 DATE I W~
FEAF I B o R T 1 45 S8 R B SO R UL AR 20X ke . (EUR, A PRI A sE k. Bl
BT ANGFEIIFRE 0 e A, SRR s
JEPA—AZEAREE W AR L — e B TCIA X 73 AR SUAR Y ”Dr.”

’[...] Dr. Frankenstein's monster [...]

FIPAR A H 7 Spot.”

’[...] See Spot. See Spot run [...]

fix_sentence_endings BRI RHERH.

HI T A A SR T string. lowercase R#fiE /NFGFRE”, PAKZIETE ) A5 A M
AR BRALT R AT AT, PRI R 3 TSR

break_long_words
(BRI True) AR EME, WK SIS wideh i BRI TF AMRIEA TR K EEAR it wideh,
WA BE, KPR LI, FMHEATR KT RSB wideh, (R BRIRRE B sl
AT, DR wideh BB )

break_on_hyphens
(BRIA: True) AR ELME, FRRIEICER B E RAE 2 AR G IE P25 A ST,
FOBRAE, WA 2 AR 2PN GBI W T OB, (RN SRR SEAN A 22 B0 I 1) B ] )
Wbk break _long words BWABIE. ZBIBAKIBRIAT A S FLVFI TFAF A T T4 1 B .
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max_lines
(ERIA: None) UIHA N None, W N i 2 L& max_lines 17, -8 placeholder A4
WA TR

3.4 B fE.

placeholder
(BRI L. 1) SCASRAE i SO BB I AR SCAR AR R
3.4 HRINEE.

TextWrapper ibRML T —RAFITIR, RETHRBUZHIHHEREC

wrap (fext)
X text (FAFHY) FPHYERANBLT B S AT AR AT R R Sy wi dth NP, BT H BA T iy
PWH Textwrapper SLHISLOIENME. &0 H HATHRR, FTRAWIRITR . R A5
BATH RSP R BRI, R ] 2551 2

£ill (text)
X text W BB Y B B0 TR 6 S Bk 1 S T BT I BRI AR R

6.5 unicodedata --- Unicode ¥

BT fE T X} Unicode Character Database (UCD) iJj17], i€ LT 4 Unicode “FAF I FAF @ IE. IL4L
P PE A S R BRI H UCD JiA 12.1.0,
%ﬁﬂ%ﬁﬂ%—‘? Unicode FRifEPff {4 #44  “Unicode “FAFE A" e SUWARIRI A RFITFS . B8 LT LA BR
unicodedata.lookup (name)
AVFERTAT . ERKBI AL EATRF, WIR BN FRF. REEHE, WKeyError
g%
£ 3.3 BUE S Tl ImxT AR A14 " Fidr g )5 507 130k

unicodedata.name (chr[, default] )
i 8] 43 TE 45 FAF chr WA FRVE N 45 e 2RIA & AR, MR ] default | 40 3% H 4
WvalueError #%5|% .

unicodedata.decimal (chr[, default])
1R B A3 FL 25 A chr W)+ 3R REAE B an SR 8 SGXAERE, WaR [B] defaulr , WA AW,
MvalueError #5|% .

unicodedata.digit (chr[, default] )
W Bl 53 P28 AT chr WACFAEAE AR IR & SCXFERYE, TR ] default , WRIAH 45 i,
MvalueError #58|% .

unicodedata.numeric (chr[, default] )
& [ 73 W25 AT chr WBUEAE i . IR € SOXARRIME, R ] default , WRBA 4,
WvalueError #%8|% .

unicodedata.category (chr)
N A PSP e

unicodedata.bidirectional (chr)
R ESFELLRFAF chr B AT . QSRR E SO R, 3R o] 25 A

! http://www.unicode.org/Public/12.1.0/ucd/NameAliases. txt
2 http://www.unicode.org/Public/12.1.0/ucd/NamedSequences. txt
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unicodedata.combining (chr)
RS BLLS FAF chr LA A ZEVE R, QR LA A28, aRME o .
unicodedata.east_asian_width (chr)
RIS BLL AT chr BRI SEFEVE AT ER
unicodedata.mirrored (chr)
R EELE AT chr SR SR BEEL . AR AR SCA PR “Bifg” F4F, WhRE 1, &
MR = O .
unicodedata.decomposition (chr)
R ELETFAF chr WIFAF 5 FRIGHE A A o SRR SRS, DU o] 25 E A7 R
unicodedata.normalize (form, unistr)
3% 1] Unicode “FE44FER unistr [ 1E# 63 form . form (A SE A’NFC’ . "NFKC’ . "NFD’ fII'NFKD’ .
Unicode #Rif 3T A0 SE U A A M 48 8507 7 S LT Unicode “FAFER Y45 A AL TE X . 7E Unicode

o, ATPAPAR T RFREZNFERF. BN, F4F U+00C7 (4745 CEDILLA f#) LATIN CAPITAL LETTER
C) Wu LR HF5 U+0043 (LATIN CAPITAL LETTER C ) U+0327 (COMBINING CEDILLA ),

X EAFRE, APAIEMIEA: IEMER CFIEMER D . IEMJEA D (NFD) WA G5,
TR PR R0 IERUE C (NFC) E5e MAE R, AR PR G TG T4

B TR PAIE A, I AT AR A A A AUE . FE Unicode Hr, SCHRpHREMEFAF, X L8
SRR S HAN TS —. I, U+2160 (ROMAN NUMERAL ONE) 5 U+0049 (LATIN CAPITAL
LETTER 1) 5¢4HF. {H/2, Unicode ST STA TR (filln eb2312) ezt

IEMJESC KD (NFKD) 57 A, R FCAE M g e A A M 74 . IERE 3L KC (NFKC)
BN ARAE D, NE R

BIERI unicode FAF BB TF H R BEE BRORME , AR—DNHA L AT 5 — N, W
ENTRETCEA A
unicodedata.is_normalized (form, unistr)
HIWF Unicode F4FER unistr 275 R IEIIER form. form WA RUE F’NFC’, 'NFKC’, 'NFD’ FI’NFKD’,
3.8 FrIfE.
BEAh, BB T AR H

unicodedata.unidata_version

SRR 1 Unicode i 72 (1 i 4s -

unicodedata.ued_3_2_0
B G RABHRAAMFEIERXTS, EXTHRE MR E A Unicode $dfa i (411 IDNA ) 1
MR, U] Unicode % AR A 3.2 .

ZNGE

>>> import unicodedata

>>> unicodedata.lookup ('LEFT CURLY BRACKET')
l{l

>>> unicodedata.name('/")

'SOLIDUS'

>>> unicodedata.decimal ('9")

9

>>> unicodedata.decimal ('a')

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: not a decimal
>>> unicodedata.category ('A") # 'L'etter, 'u'ppercase
lLu'

(FTgkEh)
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(£ 50

>>> unicodedata.bidirectional ('\u0660') # 'A'rabic, 'N'umber
IAN'

6.6 stringprep - EGMFFRNZ

PRACHS: Lib/stringprep.py

EFRE RN LR (B34 ), @FEFEREXRRERS (%) . R B AT T G2 B
TN AN, B RS R A KNG &5 . A B ] BERE SRR ] A VAR R oA R “RTFTEDY A
[

RFC 3454 5 7 AE R ML Unicode FAFEI “Tifg” W2 . MEFAFRIERMLH 2, BNatmm
T B AL, 2 SR BT A S E AR ETE R . 1% REC B LT — &5 345, BT AR 4L & Ak i
o BAECEE TR, stringprep iR A ]I B B A 4L AR 4y . stringprep
fii & ) — A 742 nameprep, BT EPrfuih4 .

Witk st ringprep fUATF T H H REC 3454 F934% . T30 26 401 50 4% 1 SR 38R ol 7 L 0 5] 3 00 2 AR s
K, AL AT Unicode TR R . A B RAAS 2 ] mkstringprep.py THAEMM .

PRI, X 26 A DA R BT AR R 25 RO E U AT - £ REC HOy PIARRAR : BE 5 ST X T 4R, st ringprep
Peflt T “RHERR R, BIACRIES 2GR EME N True HYpRE XFTBRYS, B3RO0 7B REC
BRI E R SR AT IR AR b Bl ) ey 512 .

stringprep.in_table_al (code)
5 code 275 T tableA.1 (Unicode 3.2 H AL A7) o

stringprep.in_table_bl (code)
Hi5E code J 75 8T tableB.1 Gl BB N7 ().

stringprep.map_table_b2 (code)

1R[] code #<H5 tableB.2 (Ft & NFKC (i I A K/INERARMUR) Frik S (e -

stringprep.map_table_b3 (code)
& [5] code fCHE tableB.3 (R IERAL I R/ ING Hr Bl Sh) BTt it {eL.

stringprep.in_table_c1l1 (code)
T4 5E code 275 @ T tableC.1.1 (ASCII 25 FHF4F).

stringprep.in_table_c12 (code)
1€ code 275 )@ T tableC.1.2 (JF ASCI Z5 HF4F)

stringprep.in_table_cll_c12 (code)
W8 code 27 BT tableC.1 (25 [F4, C.1.1 Al C.1.2 [It4E).

stringprep.in_table_c21 (code)
i E code 275 )&T tableC.2.1 (ASCII 5 HF4F) -

stringprep.in_table_c22 (code)
i7E code 15 & T tableC.2.2 (E ASCII 35 H1F4F)

stringprep.in_table_c21_c22 (code)
7€ code Z-15J&T tableC.2 (#1747, C2.1 #1 C.2.2 BFf4E),

stringprep.in_table_c3 (code)
i3E code ;215 & T tableC.3 (FAA ).
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stringprep.in_table_c4 (code)
i5E code 7215 J& T tableC.4 (AEFAFRSAL) o

stringprep.in_table_c5 (code)
i€ code 215 & T tableC.5 (B HUAD).

stringprep.in_table_c6 (code)

€ code 277 JE T tableC.6 (& M T4E3CA).

stringprep.in_table_c7 (code)
Wi code 2R JET tableC.7 O H THERR)

stringprep.in_table_c8 (code)
i€ code 215 )& T tableC.8 (72 R JE MR 7 ).

stringprep.in_table_c9 (code)
7€ code 27 & T tableC.9 (FRLFAF) o

stringprep.in_table_d1l (code)

HiE code 7277 J& T tableD.1 (i Xl @ 11 "R” 2AL” B 74

stringprep.in_table_d2 (code)
i€ code 275 & T tableD.2 CGir XLl J@YE"L” IFFF)

6.7 readline --- GNU readline 0

readline BBLE LT V#Z J5 M Python fREAR 52 MMV E A S SCPFAY R . REHR ] ARG
B 1 SRHE S AR AT T 581 Python BRiR AT r Lcompleter BRI . A IARHRIEAT i) 15 B2 (R N 52

Wi AR A S AR AR AT AN B input () BREERIEIIERRET .

Readline keybindings may be configured via an initialization file, typically . inputrc in your home directory. See
Readline Init File in the GNU Readline manual for information about the format and allowable constructs of that file, and

the capabilities of the Readline library in general.

R JEEJEH Readline £ API A]fEfi ] 1ibedit FEESEILIMN A2 GNU readline, F macOS | readline

Br oA A TIAS I BT (8 A 2 VR

libedit 7 HJHYECE SIS GNU readline (AN A . QSRR EAERR P H BB E FAFHR W] ATE readline.

__doc__ W SCARTibedit” X4 GNU readline F11 libedit.

R ARZAE macOS _EA{liff] editline/1ibedit readline F4LL, WA T 4RAY = H sk BRI G AL SCPE2A FR O

editrc. BN, ~/.editrc PRILATN NAERITIE vi # I8 E AL TAB Hh4x:

python:bind -v
python:bind *I rl_complete
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6.7.1 Mg
AR ECS W AR AL ST P A K

readline.parse_and_bind (string)

PATHE string ZHEPHALRI G0 T. R ESTHHIEZE ) r1l_parse_and_bind () .

readline.read_init_file( [ﬁlename] )

AT —A> readline ) #f AL SCPF. BRIA SCIE 44 O Sl B B 7 09 SCPF 440 8 R 0 & ) V2 26 P Y

rl read_init_file ().,

6.7.2 ITEHEX
OIRE A TS X BB

readline.get_line_buffer ()

R AT R 2 BT A ORJZ Y r1_line_buffer),

readline.insert_text (string)
RSO AFTZ M B A B AR E . ZR B STAIRZEE P r1_insert_text (), (HRZMEH
AT (ERS

readline.redisplay ()

R it 0 SR DA SR T b DX 2 BT N 2 BRI IR)Z P Y r1_redisplay () .

6.7.3 BRI
R B AE DT S SO A

readline.read_history_file ([ﬁlename])
A readline [ L 3CHF, FRFHASMBI T L83 BIASHFAA ~/ history. HERESTTMIRE
FEHH read_history ().

readline.write_history_file( [ﬁlename] )
I3 S0 B RAR A7 N readline [y s SCHF, BERAEMTIA SCMF. BRIASCHFA 0 ~/ - history. MERELSN]
JEEFEFH write_history ().

readline.append_history_file (nelements[, ﬁlename])
K5 I3 2 5 R W) e J5 nelements TS INEN Py s 304 BRINSCHEA R ~/ chistory, SCHRUAICATFAE. ULiR
BV RZEE T H) append_history () o MERE{X 2 Python Zik A SO LI BE Y P RRCA I 4
SAFAE

3.5 BRI HE.

readline.get_history_length(()

readline.set_history_length (length)
UE BR[O 2 I S S AT R write history file () RIS INIRZEHIY
history_truncate_file () PAMEIAEARBIB s 30 SRR AN BRI D B8 SO RN
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6.7.4 HERFIFE
PATR R AE 4R P 29 36 E #A

readline.clear_history ()
TER LTI . BRSSPI IRIZ AR clear_history () o I Python pR%L{X >4 Python 4 tliify ¢
FrIL DI RERY PERRAS I A AP AE

readline.get_current_history_length()
AR AR H . (WEREOR R T oet_history_length (), JG# iR BIRHE AL 31
MR RATEL )

readline.get_history_item (index)

R WP index (T LA HMYUEINE. ZEBFSN—IFH. HRBSWARZESD
history_get ().,

readline.remove_history_item (pos)

MPrses R R e & B & He ZHAMAEMNZIT 0. IR B W IR Z E P i

remove_history (),

readline.replace_history_item (pos, line)

i1 € AL B Ly sk BBl lineo 25 H L T IT MR 0L oR B & O IRZ T I

replace_history_entry ().,

readline.add_history (line)

K line PPNy 2 Genp X, MY TRRITHAR —47. MRS MRZAEH R add_history ().

readline.set_auto_history (enabled)
JA R 4R ] 2438 5 readline SEIUET A A ZhTAH add_history () . enabled ZH{IW h—H/RMH, 4
HONEER R Eh s, SHOG R EE I A 3.

3.6 B fE.

CPython implementation detail: Auto history is enabled by default, and changes to this do not persist across
multiple sessions.

6.7.5 Bahs¥F

readline.set_startup_hook ( [function] )
BCE B ERIR)Z RN r1_startup_hook [ A& A B pREL. WIARIEE T function, EAFHNIE
HHE TR AR ISl None , AEMTE 2R AL WRE B . 591 pR LR AE readline $T EISE—4>
Fen G B2 AT SRR A .

readline.set_pre_input_hook ( [function])
WE B RIKZ N r1_pre_input_hook Bl T AR Y sRAL. UIRAEE T function, "EAFH]
TERTR TR0 AR B IG BN None , AT 220 I B BCIF BRIk o 440 T BRBCRAAEST BN — MR (E
S5 readline JFAG UM A FAT Z BT AN S BRI o HEpR {024 Python %13 tali A SCHF LI fE
1 2 AR A AT HE -
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6.7.6 Completion

PATR BECS H 8 ORI A R B SE A O X N T Tab SEUEAT AR, REASEEIR T A S IETE
AR I BOAKE LT, Readline B Ny rlcompleter Heh 4z S H AL AR Python FRiHAT. 4N
Rreadline BHEALA HE LHIRMERRBOR BT, FTEEBCE A [ 1 B3R 20 B AT -
readline.set_completer ( [function] )
WEBBRNERE MRAEE T function, EX8AMER M EREG ARG IEECH None, (R
LA KBRS IR . AT E SN function (text, state), Hfistare 7y 0,1, 2,
s ELEHORI— AN EFAFERE. ER2SIR AR —APA text IF 3K A REERM N E o

T A PR EICRE A2 R 45 IR 2 R r1_completion_matches () [ entry_func [A1 R AR Kk
P o text FRFEREEHTIRZED r1_attempted_completion_function BRI EHE—TE S,

readline.get_completer ()

RGN KR, PRI BB 4z PR EOWR 9] None.

readline.get_completion_type ()
PRPUEAE IR IR IFIR)Z Y r1_completion_type ZFEAE— A REEGRIA

readline.get_begidx ()
readline.get_endidx ()
ROEOAN & WM R I A g R R S, X B FE S R LSRR E P
rl_attempted_completion_function [HlJEEEN start I end 55,
readline.set_completer_delims (string)
readline.get_completer_delims ()
B IO B AR B S RRAFIA T 358 1AM A B TF AR (b Aik) o e
RSN REFEN r1_completer_word_break_characters A8,

readline.set_completion_display_matches_hook ( [function ] )
WENB R ER R WIRAEE T function, © X5 9 AR B 00 A & BOR K EG W i)
B WGk None, RSB R R B R, RS ERERIKZEEDY
rl_completion_display_matches_hook [ K%, #M4 B8RS AER IR EEE T 7 PUES IR
BfPA function (substitution, [matches], longest_match_length) .

6.7.7 =Bl

PAR R 8 R T Q0] (i F readline fBRA T S SR BB 5 A BRECE BB ARGF AP EHRE ISR .
python_history BJ7 s 0. PAN ARG & B 24732 .25 R AH i) PYTHONSTARTUP (4 H 8k
7.

import atexit
import os
import readline

histfile = os.path.join(os.path.expanduser ("~"), ".python_history")
try:
readline.read_history_file(histfile)
# default history len is -1 (infinite), which may grow unruly
readline.set_history_length(1000)
except FileNotFoundError:
pass

atexit.register (readline.write_history_file, histfile)

BEACRD 52 fr_E 7 Python 1247 T SZHALIN H 31T (B W.Readline configuration).
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PATR R BISEEL T [RIRERY E AR, LR s g st 807 5Ok SCRpIF R AL B2

import atexit
import os
import readline

histfile = os.path.join(os.path.expanduser ("~"), ".python_history")
try:

readline.read_history_file(histfile)

h_len = readline.get_current_history_length()

except FileNotFoundError:
open (histfile, 'wb').close()
h_len = 0

def save (prev_h_len, histfile):
new_h_len = readline.get_current_history_length ()
readline.set_history_length (1000)
readline.append_history_file(new_h_len - prev_h_len, histfile)
atexit.register(save, h_len, histfile)

PR RBIY & T code. InteractiveConsole ZEPASIH: I HARAFENRIE

import atexit
import code
import os
import readline

class HistoryConsole (code.InteractiveConsole) :

def _ init_ (self, locals=None, filename="<console>",
histfile=os.path.expanduser ("~/.console-history")):
code.InteractiveConsole._ _init__ (self, locals, filename)

self.init_history(histfile)

def init_history(self, histfile):
readline.parse_and_bind("tab: complete™)
if hasattr(readline, "read_history_file"):
try:
readline.read_history_file(histfile)
except FileNotFoundError:
pass
atexit.register(self.save_history, histfile)

def save_history(self, histfile):
readline.set_history_length(1000)
readline.write_history_file (histfile)

6.8 rlcompleter --- GNU readline gy%p2 iF %k

JRACHES: Lib/rlcompleter.py

rlcompeleter Ml #hEA AU Python FRiRAF RIS 7 L TNl T readline BRI R

2 AR AE G W] i readline B Unix P& 85 A, — Completer SLBIRFHE H 2h 818 HEK
complete () FEHIEE Nreadline HAMERS.

il
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>>> import rlcompleter

>>> import readline

>>> readline.parse_and_bind("tab: complete™)

>>> readline. <TAB PRESSED>

readline._ _doc_ readline.get_line_buffer( readline.read_init_file(
readline._ file_ readline.insert_text ( readline.set_completer (
readline.__ _name___ readline.parse_and_bind(

>>> readline.

rilcompleter BHUE N T Python (1) 22 BT T . BRIE Python J&ifiid —s $EIHZTT, X AMELHE,
= g5 A B E (2 W Readline configuration).

{EUA readl ine WGP, IHBHUE LI Completer RKOBATTLLIT B & XATH.

6.8.1 Completer 315

Completer X5 A AT Fik:

Completer.complete (fext, state)

K text IR |5 state TAM A,

USRI text ALEARTAT (L), ERFRIEEHT__main
T reyword i) B KA PRIATHM 22

R A A U A PR IAT R, ERF OR SR B B e f ¥ DA L AN 7 AR R 0 (RO
DWORAE, HERAAERR __getattr_ O B9HM), IFdiddir () RECRICERAHT. fEAER
BFCRAEHIRI G| LA AR S 3k . SR BT aR [B] vone

, builtins FIEE KT (E X

6.8.
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— B HIHIEAR S

AREN BRI 7 — Lo — UE AR EA IR S B A Kk R RR A AR, RS SO
AR ZE B KAHRAE, FAEM KT 4

Tﬁ%ﬁ%j&$i$%ﬁ%%mﬂﬁﬁmAWH%§%:#ﬂ%ﬁ(%wm)ﬁ%ﬁ:#ﬂﬁ%(%
WMdifflib ),

T35k, 214 Python 1P — BRI EIE AL SO — 2t 4] /5 7 K AL - bytes, bytearray, memoryview o

7.1 struct - BFNBRFEHITER Z & HIEHE

PACHS:  Lib/struct.py

AR H AT PASAET Python {1 DA Python by tes X R FRRMT C G518 Z A FEH . 3% W] DA I of b BRAEAif HE SC
A B AN I 2% 1 1 S LR R AR I — R e . B AL T A AR C S5 RRE R IR DA K S
Python (B[R A ] FE 46 o

g BOARLT, FTEAE C 4IRS WS T I AR i C JEBUARFFIERR X 5F 5 2
o, XIFFAEMP OB ESBNATLTE . PEREIFT A H AR R RET RE N 7T B SR C 45 H7E A7
WA R 58 4 — 2. BLARBEF- 6 S A B A X sl e U e 7Y, 381 standard K/NVRIXEFF A
& native R/NIXIFF: BB W F 7T, Ko Fert 7 X

Flbstruct EREL (PAMStruct IT7R) %A buffer 2. XGRS T bufferobjects F-4 L H 1
dOR MBS SRS . HT I H R BRE WRE N bytes Mlbytearray, HiFZ HAT RN 71744
ARSI T Genb il ML EATTCHRAIMA by tes MR il B Al s i 7e .
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711 ERARE
WAL E TR A S A R R

exception struct.error
SAEZ TG E TGRSR HSHO— R S B TR

struct.pack (format, vi, v2, ...)
R —> bytes X4, H AL SR EAR X FFFHR format $THIME v, v2, .. ZEAELH S g0 AR
FRESRIE ST A VL.

struct .pack_into (format, buffer, offset, vi, v2, ...)
HRPEAE X FAFER formar $T6 v1, v2, .. SEHIFRHTEFATHRE AT B X buffer )\ offset FF G HI 7
B THTER offset RUTHISEL.

struct .unpack (format, buffer)
MR X AT format WG IX buffer fff, (€2 H pack (format, ...) §Tf). FHRH—IC
4, B RAE—NRE . S KT RN AIE RS U 2RI RN, Wcalesize () Pk,

struct .unpack_£from (format, buffer, offset=0)
X buffer WAL offset FHAGARIAR X FAFH formar BATIRAL. G258 —AJcdl, RIMGEHH R E—1 2%
H. ZXIFI IR PIGLE offset FFIRUME /P Hcalesize () BRI FIE RN,

struct.iter_unpack (format, buffer)
RGN FFER formar VAIER T XM G X buffer fiftl . BLeREI0R [l — A~k AU8s B Ge X BRI
AR/ H 2 N A 4R« R X 1 MBS AR TR RN, flcalesize ()
Ji7R .

BRUCE AR A — U S AT H TR R g c 4l

3.4 BT Re.

struct.calesize (format)
ﬁ@f*ﬁﬁ??@% format FXF . BLERII RN (IRR] pack (format, ...) i BRI BRI 4
KN«

7.1.2 X FHER

RS AF R R RAEST SN G R i S TUUIAT SR O ML o AT 08 P 38 5 B T e/ L B 2R I A 4% X7
T . RSN, AT SRR AT ORI I, R Ay Ry K

FHIRF, KMIRFHR

BOAROLT . C RBWLERAIUS S T W20, FF7E B E b BOE Ty g AT IE M 57 (R4
C ik A ALIN ) o

L S W o O P e S T P AR €71 o o 0 AN N D B e

FH | FVIRF Kb MFFAR
e R IR | R
= P JE T bR TG
< N Frife G
> Ky FRifE TG
! Pk (= Kim) | brilk TG

MR — PRz —, MfEER rer .
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AHLFAT T 7T RE R R BOR /D, B T FHLRGEM A . B4, Intel x86 FI AMD64 (x86-64) /2 /)N
4; Motorola 68000 F1 PowerPC G5 2K iifif#); ARM FI Intel Itanium H A A #5007 (A0 ) « 508
sys.byteorder R EMRHI RGFIMUT -

AHUR/ IS T T7 52 C i) sizeof FhslORMER . XS SR TFITMIFHLEE
PR/ MU T RS TAT i S 046 X F 45 w7 P YR
TR e A= ZIARKG] ASERE LT, (G RN 5T SR AR ALY o
R U B A AR ERRAA AT R 485 W2 R mide s/ N B w1 AR
B A 207 B E EANL T T GREI T 00 ) s W IERRIEREOE < 30>
HRE:
(1) EFEHATEELETH A Z R H SN AR BN S C g4 i H AR .
) AR NI T 073 C/P<, >, °=, and * PR QAL ST .
(3) BERFEEMIRY AR X I BIAF AR E R BA T 2R, i AR BRI I 2 H I AR . &

DL o

BAFH

AR EATONT & X C Al Python {2 [0 4 HLAR i AR BEHU M ST IR . FRUER/N B2
BRI MR AT FORM EAT RN L MR DA 1<, > = 2k
Bo BERATUR/NG, TR N TSR &

%X | CxA Python Al REXD | FRE
X AT B

c char KEN T | ]

b signed char R 1 (D), (2)
B unsigned char O 1 2)
? _Bool bool 1 @))
h short B 2 2)
H unsigned short R 2 2)
i int 755, 4 2
I unsigned int R 4 2)
1 long B 4 2)
L unsigned long R 4 2)
q long long R 8 2)
Q unsigned long long | &% 8 2)
n ssize_t TR 3)
N size_t EIS 3)
e (6) 7R 2 “4)
£ float 7 A 4 )
d double 7 AL 8 %)
s char(] o

S char|[] FAER

P void * wOR (5)

TE 3.3 BCE S B X Tn R TN AR SR
TE 3.6 BCE N B8 T3 e A% SR .
HRE:
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(1) "2 FEARASA R T C99 5 i _Bool AU, AIRMACAURTIH, W char KB, FEARERGT,
ERRU N FIER.

(2) B AT BB T T — NIRRT, WPRIXAR B __index_ () ik, WATEITHE
LRI IR IR SR — L

1E 3.2 BOEW: MARBEE __index__ () J7ik/2 3.2 U HE TR .

(3) 'n' Fl N BRSO AN/ GEFABGASGE @ FIFF4F) « X TARIER/N, ARAT
DAGE FH3E A5 U B2 AT He At B ks X

@) XTF rE£r, rdr M et Bt FTOFIRIEACRHE T IEEE 754 binary32, binary64 5 binary16 A% (4351
X £, rdr B te ), TEiR A M TR R

(5) "B AT O ANLF T R GEFENERAEGE T e FWIF 7). FWIF TR =" it
FOHET EVLRGER /D s s HEF  struct BERA S5 SO AYLIHER, L 12 ACRATT
ip

(6) IEEE 754 binaryl6 ” 245" 2812 7F IEEE 754 FRifE 1) 2008 BT P 5 AWM. BEEE—MFS0L, 5

AFEELAN 11 ARERERL (IABRAEAE 10 137), FTDASE SRS i R KEBGERIAE 6. 1e-05 fl1 6.5e+04 2
[ ECE . MBI A C i) 12328 fE— G MBIHLE L, WTRAfT unsigned short #1717
EARSHH T EE ., S48 R U half-precision floating-point format T % «

TR Z BT DA B A T . filan, AR T4nt B9 X5 "hhhh' SEAAME

2 B2 A S AN AR O A U AR A 25 AT

YT st MR, ISR TR, TN 2% KA AP EE R AR G Biln, 1 10s!

Fon— 10 FATHFATE, M ' 10c" Fom 10 MR WERARG IR, WERGAES 1. WTTEEE, F

TR SO Y HU W O S AT DM SRR . X T RAEE, RTINS B RB T AAEEREN T

Ao MENFFRIGOL, ' 0s' FR—AEFAH (I ' 0" TR 0 NMFEAF) o

AR EE (o, B, ThY, THY, T, T, T, LY, g, Q) AT x B, AR x FEIZAE K

E‘Jﬁ%ﬁ@@Zﬁl‘mUﬁ“gwyﬁstruct .error,

TE 3.1 JRER: FE 3.0 b, FREef e AR I BIME Bk 5| K DeprecationWarning M A& struct.

error,

o TR T AT “Pascal FAFH, EAERATER RO ) B KA F 5 P TS K AT .
FERRSE A RER K ol 255 RgBIME. 2 SR FRFR AT A . URAE Apack () HYFA5EH
R GEETRCEDR 1), WA R count—1 MFH2REAERK . WRFHRET count-1, N
ST AAEFHAIHIUN T count M5, R Funpack (), o' R FHFEEIHE count A, (B
SR I 6 A R 2 0 S 255 AV

RET 120 MR, B True Biralse. AT OB ST SHON LI, DABLIURIE bool %
RIFTRH O 5 VHETE, (ETAEB EAERREI ) True.

r3t)

R PrA 7R OIEMEE S — & KL AL T ME . /AR 55 753K

FTALRAL =R Bt s B

>>> from struct import *

>>> pack('hhl', 1, 2, 3)
b'"\x00\x01\x00\x02\x00\x00\x00\x03"

>>> unpack ('hhl', b'\x00\x01\x00\x02\x00\x00\x00\x03"')
(1, 2, 3)

(R gk
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(£ 50

>>> calcsize('hhl'")
8

AL B 7 BT IR B AT TR 4072 B BoRF A SR e o — N R A ek i 44

>>> record = b'raymond \x32\x12\x08\x01\x08"
>>> name, serialnum, school, gradelevel = unpack('<10sHHb', record)

>>> from collections import namedtuple

>>> Student = namedtuple ('Student', 'name serialnum school gradelevel')
>>> Student._make (unpack ('<10sHHb', record))
Student (name=b'raymond ', serialnum=4658, school=264, gradelevel=38)

R FFAF I T REXS KN =AM, A S 57 BRI a5 R T R AN (A 14

>>> pack('ci', b'*', 0x12131415)
b'*\x00\x00\x00\x12\x13\x14\x15"
>>> pack ('ic', 0x12131415, b'*"')
b'\x12\x13\x14\x15*"'

>>> calcsize('ci')

8

>>> calcsize('ic'")

5

PATA%C " 11001 $REFER AP MEIE T, BUE long JE2UHE 4 AN gL x5

>>> pack('l11lhOl", 1, 2, 3)
b'\x00\x00\x00\x01\x00\x00\x00\x02\x00\x03\x00\x00"'

AL AN FF 5 AR A S AR 5 b KNI 55 5 20 A 230 il A AR AT 36 55
S UL:

Bilarray T Z3EHIFAAE I IR LA .

Bithxdriib $THLFIf# £ XDR #dfi.

7.1.3 3%k

struct FBHUAE LT AT AL

class struct.Struct (format)
AR [ Struct XA, B ARG T HFER formar K5 AR R Es . —RMEHBIE Struct
X GRIR F HD7 V A B RIS K s ¢ ruct BRECE SRR, PR U7 A7 SR i
—

HfR: fEibsh st ruct FIBLHLZ IR B B JR i B s U a4 s S A7, T Ul A /D B Uy
FFER AR P OO FE FH B S e ruct 5L,

CL4 1Y Struct MR SCHRFPA T I R AR

pack (vi,v2,...)
S TFroack () BREL, A TEMFHNHA. (len(result) KT size, )

pack_into (buffer, offset, vi, v2, ...)
ElfrTpack_into () WREL, AT CHFRER.
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unpack (buffer)
EMT unpack () R A TOHFEMKE. Zop RTINS K/NBIE T size,

unpack_£from (buffer, offset=0)
S Tunpack_from () ¥, AT CHFMENX. Fop XTI KNANLE offser TG
Z/bKsize,

iter_unpack (buffer)
ST iter_unpack () EEL, MM T EMIFERRE. SRR/ s 1 ze R .

3.4 B HE.

format

T H3 I Struct XA F4FH:
e 3.7 UE G AF TR R st r A2 bytes.

size

WA T format MEFHR/AN (IRRllpack () IFEF RN RITRAN) -

7.2 codecs --- fgfiFt0 2S£ M IO < B3k

PACES:  Lib/codecs.py

XA E ST ARE Python Zafffis (Znfidas FIARADAS ) MBS, FFPRAHE: O R U5 IR I3 Python 4 fif

Mg IR, R ATUE AR RIA AE RAH ERRE . REHRHE G R an R T U A, B

TR SCAR GRS A T 5y, (HARFR AL T — SO AR 25 W R SO SRt Ry SCAS , DASC R b e . HE

éﬁ%g’%ﬁiﬂ PAYEAT R B BEA T A AR, (H RSO O 1 S0 A 2 o) SRR il 5 47 8
L AT

WRARHE LT VAR T B8 AT A A A st 07 o T AR T 14 o

codecs . encode (0bj, encoding= utf-8’, errors="strict’)

1124 encoding FENHA ARG ARRT obj HEATHRHED o

AT DAL Errors DARLELFR B0 BT K. IRAMO BB *strict ' FURMIHHES]
#valuersror (SIRMERMISIHIRI T2, PIMlUnicodeEncoderrrox), WM} k3
TIRAT KRR B DAL IR T .

codecs .decode (0bj, encoding= utf-8’, errors="strict’)

1A encoding FEMHA IS ARRT obj HEATHARD o

DA Ervors DAL AR BEAO M BAL T . B HERALI TR * strice ! R AIBHIST)
K ValueError (B B E SIS EAH 2B T35, FlilUunicodeDecodeError), 15574 il 23 L &
TR KGR RS AR R R PR S 2 A5 R

B AR AR A5 1Y) S BE AN Tt n] DA B AT R

codecs . lookup (encoding)

A& Python Fff gl 2 rh AR D AR5 R, HFaRIal—A>CodecInfo X4, HiE LI F 3o

B A AR T A AT, A RARE), TS T 1 45 0 A . A B
Sl Codecinfo A%, WK K LookupError, #ll, CodecInfo AGRHHAE ATAEIEEIF 4
o

class codecs.CodecInfo (encode, decode, streamreader=None, streamwriter=None, incrementalen-
coder=None, incrementaldecoder=None, name=None)

ARG D AT I A2 (0 2 AR A0 (5 Lo A R SRR R AT W) 44 A T -
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name

Yl 24K
encode
decode

TR AR FI RIS R E . BEAIUAUZ A S Codec fjencode () flldecode () JiiEAHE: 1)
BREETTIE (B W Codec 45 7) o X EERREETTIEN Y TAET ICIRS IR,

incrementalencoder
incrementaldecoder

R A RIS RS AR 2Rk T R XLl B o Bt i 398 TnerementalEncoder
Ml IncrementalDecoder FiE LI . A GRS ] DMRERIRES .

streamwriter
streamreader

ik 5O SR R B A 2l )RR B X B R B 2 4 B4R At i B JSSstreamriter
MstreamReader & LIHE L o i dmflhid s vl DAMRERIRZS .

N T RS R AR AL F R DT, ABEHERAOE T IR B, BN Lookup () RIATH D e A
&

codecs.getencoder (encoding)

1A 7 SR AT 25 3 ] LA 5 B
LGRS AR FIRP5] % LookupError.

codecs .getdecoder (encoding)

ARG E I T 1) A AP 8 3R [ PR 25 R
TE A TR ENIFF5 | & LookupError,

codecs.getincrementalencoder (encoding)

B E O T B A PR 8 3R ] o b o e G B )RR
AEG 8 TC IR AR 2 B AR 8 A S B U D 4R INRF 5| & LookupError,

codecs.getincrementaldecoder (encoding)

PR 5 O T 04 2 A e 3R 1] g e s A s T BR %
TE RS TEEAR B SO S AR A SRR SR &IN5 | & LookupError,

codecs .getreader (encoding)

B E R AR BS IR H St reamReade r Kok T B8
LGRS AR FIRP5] % LookupError.

codecs.getwriter (encoding)

EARAE S 0 S s IR e st reamiri ter ZRE T B%L
LR T AR BN ] % LookupError,
LS SO PR 8 14 P Al 2o 205 24 4 2 A R e 1 2 R
codecs.register (search_function)

TEM— LA R R R . SRR B2 8, MRV FRRORI RIS 4K, R
[ —A~CodecInfo X5, FEARRBICIRIREN L EMIHIFOLT , B 243k [0 None.

TR RN H BRGSO AT RE B, BN F e i R AT

IR E R open () MR FIKI) 1o B BAE E 4 i SCA ORI R 7 20, (HAB B AR it T i ohe) TR
PRECRIZE, FRVFTESRAE 0 SO IR il ] B 22 2% 2R A A % -
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codecs . open (filename, mode="r’, encoding=None, errors=strict’, buffering=-1)
1 45 7€ 1) mode FTIFEL m i) SCHEIFIR Bl —A> St reamReadeririter WSEBI, HEBEZE I 9 /1
o BROARISCOEBECN o, FOR DA T T S0

MR RIS SRR A IERIBAT I FEREBCR S A A S B3IT " \n" 50, mode
SHOTLAR W B open () BREITHZ LR — bR "o A shiR.

encoding H5 52 SCIF I EAE I B A A oo FRVFATATT 4 i 0 51 B O 7 3 ER AR RS ) A A A =X, i ST
TR SRR S B e 6k 1) 1) A e R s

A PAFGSE errors 5@ VAR TE T2, BHAHE 'strict ' FBARIE Mg RNT| X ValueError,

buffering 1) & X5 W E open () BMECFRIAERE . BRIME -1 Rk HBOAR G XD
codecs.EncodedFile (file, data_encoding, file_encoding=None, errors="strict’)

R —A~St reamrRecoder LB, BHALT file EWIFEASGREA . 24 BLRE AN 5 P I I 0 ST AF

AP

BN CALE SR s S RAa 25 7€ 11 data_encoding it , SRIG VAR file_encoding (177 Hi 1 25 A&

BRSO AR SCPFISERAY 71 B FARAE file_encoding fiff , JLATRFHIH data_encoding SEATHRT .

W file_encoding K455, WIBRIA N data_encoding.
A PAFGSE errors 5@ VAR TE T 2, BRAE 'strict ' FaRIE MRS RG] X VvalueError,

codecs.iterencode (iterator, encoding, errors=strict’, **kwargs)
i 3 A R RS A L K Ok RIS th iterator FTERHEET A o BLRREUE T generator. errors 48 (PARAT:
A X P S L) L E gD e .

I bR B 2 R B 8% 42 52 s £ 2 X RIE XA SR BEAT Ao P ILE A SR 7 B P m S i e, B4

base64_codec,

codecs.iterdecode (iferator, encoding, errors=strict’, **kwargs)
ol A 38 B AR A Al o 5 RO RISty iterator FTERHERIETA o BLEREUE T generator. errors 48 (DARAT:
A X F L) 2P iL b ah g Rin e .

DURR BB R GRS B 32 Z by tes ST RIATMEIG . RILE AR LR SCAR B UK His sy, Bl rot_13
fHi2 rot_13 A RAEAT FIBERURK) i cerencode () R

ARGGARAL T PAT R, 1 TEON B AT 5 i S

codecs .BOM

codecs .BOM_BE

codecs .BOM_LE

codecs .BOM_UTF8

codecs .BOM_UTF16

codecs.BOM_UTF16_BE

codecs .BOM_UTF16_LE

codecs.BOM_UTF32

codecs.BOM_UTF32_BE

codecs.BOM_UTF32_LE
XL E LT 2R AR, BI85 AE U Unicode S35 T Aric (BOM) . EAI17E UTF-16
F1 UTF-32 %4 3t g A AFR B BT =5 00, 4 UTE-8 g 4 Unicode %44 . BOM_UTF16
2 BOM UTF16_BEBBOM_UTF16_LE, HARBURTEEWANFETTINT, BoM £BOM_UTF16 154,
BOM_LE J2BOM_UTF16_LE W54, BOM_BE J&£BOM_UTF16_BE WH44 . HABFEH WK UTE-8 Fl
UTF-32 #2452 4 i) BOM.,
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7.2.1 ZRiREDESE S
codecs BHLE LT — RINEI K AE UL A i as it Gt AT TAER B, I ELAR AT A E il 23 AR A 52
EUNIbE ST

FERN GRS 00 SCPY A% O LA Python h it ity TORSitD s . JOIRSARLAR . RTELERAN
ME AT RS AR 5 2 RS G fde R e  SE B S i 7 20E X
S PR 2501 T A 8 A R AR AR LD B 2

EIRAEH R

N T RACRIAREAL AR BRALHE , AR & T AL 32 errors FAFERSHORSEBIA R AR BT 5 PR
#EFY) Python Zi AR AR AE ST SEBL 1 AR AT H3 A -

& aX
'strict' | §l%&UnicodeError (B{HT2); XERBINW T LR, fEstrict_errors () FEH,
"ignore' | ZMEANUAAS AR I EAA MBS — 2@ AR E AT, Eignore_errors () HEEH.

PATR B A By S A0E T SR 2

& X

"replace' | Y BB IRARICHEI TR Python P R AL & FELE MRS B 6 E 7 U+FFED Brdfes
5, TAESBSIE? o fEreplace errors () B,

'xmlcharre fEHEIEYEN XML F45 | 88 ((UEHRIEE) . fExmlcharrefreplace_errors ()
TS

'backslashridllacR' BT L7783, fEbackslashreplace_errors () FEEH.
'namerepldcli \N{. ..} B PSS ((UFESSI ). fEnamereplace _errors () s,
'surrogatgeB EEe, BTN U+DC80 £ U+DCEF BBl N AR IR . 247 g i B3 sl
H 'Surrogat)eescape' FEIRAL T R, ICACEER e e IAH R 1 . (1527 PEP
383 TS -

BEAh, DA BEERALBIT SR L 1T T8 E B i e

& YRfRRDEE ax
'surrogatepawtf-8, utf-16, utf-32, utf-16-be, utf-16- | VIS FIFRADCEIACID . X L0 o fRID 2518 5 &
le, utf-32-be, utf-32-le K H B AR B R

3.1 #HIfE: 'surrogateescape' il 'surrogatepass’' fHRAAF TR,

1E 3.4 UM 'surrogatepass ' HiiRACIE 7 ZHAEE HT utf-16* Fl utf-32* 4R 4.
3.5 B IfE: 'namereplace ' fRRANFR T2,

TE 3.5 U EL: 'backslashreplace ' #yiRACIE 7 FINAEE T RAS FNFE 4 o

FUVF BB AT DATE I LT 6 24 B B R AL BT SR -

codecs.register_error (name, error_handler)

TEZ R name 2 FHEWHEIRAC TR R ET error_handler . X4 name #48 E NS RIESI] |, error_handler ZE5 it
F6 5 WA G K S L T AR 0 ) A R 0 I O N 9T

X g aEAE, Kr M error_handler J{#¢ A—~UnicodeEncodeError LB, Ha &4 RAFIR
PIEAYEE . HHRAC AR PG| K B B SR, B RaT DR [El—Aoedl, Hh S A L
TGRS IR 5, DAY YIRS AT O (B R R AT DL st r Bibytes A, fII2R
B GO 7R SR A (] B HUA ) 2 i o X AR RO T ATH A R R
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XTI THR . XA A I GRS B E S AEFE 8 A B AR ST S S BRI A X T4 A
FFRPARRE . WL R E R B W5 & IndexError,

RIS AN L O RAR L, AREZAME T ¥ UnicodeDecodeError B UnicodeTranslateError
FELEAEFRRE Y, - HOR B A5 AL BRI B X G R0l B i B

ZHNEN SR BT 5 (BB HERR AL 7 58) Pl A FRiEA T4k -
codecs.lookup_error (name)

R Z BIEEFR name 2 M EERAE R ) 5.

TEAL IR RICIEAR BN 5 | K LookupError,
AR HR A 1A By St T e e AR 4 R S ORS¢
codecs.strict_errors (exception)

SCE 'strict ! FEIRAEET R BAgIS S EIRER S5 K UnicodeError,

codecs.replace_errors (exception)
S ' replace ' ARG (U T U A 20 20) e BN ' 2 OF th RIS asgnis), f#ides
RE R " \ufffd" (Unicode B4t FAF).
codecs.ignore_errors (exception)
SH Tignore ' FEURALPIITRE: Mg HHRMS AR I A INEE— 22l R AR S AT -
codecs.xmlcharrefreplace_errors (exception)
P 'xmlcharrefreplace " FEURALIET G (U T SR 20 2 B GmBd fe): Al g i 7 A0 LATE
By XML 455 | AT
codecs .backslashreplace_errors (exception)

S 'backslashreplace' FFRAAIITFE (U T A% o) S5 IRME BB LAY BURHEL I SC
FEH AT R e
codecs.namereplace_errors (exception)

SCPL 'namereplace' FEIRACHE R (UHT A% A SRS Al i 7450 A \N{ . . .}
B SUTP AN AT e

3.5 B

FARE R Im D FOREED
FA Codec KE X TRXLETIR, AR ST TeIRAS G i A A Y R A 1 -

Codec.encode (input[, errors] )
Gt inpur XFRIF IR —NTCA G X, AR EE) . BilAN, rext encoding 23 IR & I FAF S SR A%
= (BN cp1252 5 is0-8859-1) R FAFER LA R FATHR X 5

errors ZHE SCT E I R BT 2. BRI 'strict' IR,

WA —E XTE Codec LB HARIPIRES . W ARAFIRS B St reamir i ter FFE 4 RS 45 A
T R R EA T A A
AL 23T REAS AL PR BE i ATHAE B B0 2R [ i th X RIS 2SR

Codec.decode (input[, errors] )
PR input X GIIR 8] ATCHL CGan X4, JHFER D). BN, text encoding FIMERSERAE & B HIRFE 197
FEAR A A 77 R X R R TR A R

X SO A AR AN T TR AT S RS AS  input WAAFUR—AN"7 37 ER O R e AL 1 IR G X 110
G- BN, Geh XX R AN B N AF S0

errors ZHE SCT E I AL BT % BROACH "strict' AEHITE.
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BITEA—E RTE Codec LB RAFIRE . WL AURAIRSH St reamReade r M1 J iR 45 A
T R R EA TR

PR AT REAS A B K P A AT AEBE R B0 3R 0] i 0 R A A 25X 4R

18 E X B gD FIREED

IncrementalEncoder MlIncrementalDecoder XM T E X WU MM R ARKE O, X4
N T G R/ A S 2 3 o 6 TR A e B SRR RS AR — R A, T2 8 O e v X e b R Y AR
Mencode ()/decode () FFEMZ IR . 355N gni 2/ MRS 278 7 2 Ua 08 R) PR B gn i/ i i 7 o

P encode ()/decode () JrikIa I AT HhAH 24 TR0 BT 0 TOPRES o T A/ A 2 04 T A i/ R ) B
WA ERAE R 2 .

IncrementalEncoder 35

IncrementalEncoder RRRX—MH AT 905 B X T A N, B E i gmibanalosiie
SGXBETTEDAME S Python Jw it d v MF2AH e 4
class codecs.IncrementalEncoder (errors=strict’)

IncrementalEncoder SEHI GRS .

Jr A 3 U A AR A R A A R 28 1. BRI DA E B HBE A AN AR S, (BRAEX B E
XA x4 Python ZafR ST MR T

IncrementalEncoder 0] DA TR errors B F S HOR LA B R AP H 2. o] HEIE S
459 AL 78 5 22,

errors ZHCEHIRAE LG — AR 24 (W@ o S8 %) B JE PERAEE 7T ATE Tncrement alEncoder X4 M4
A P AEAS ) ()l i Ak BRSRE W 2 [R) 94 T H) 48

encode (object[, final ])
Hifith object (2 FF IR AR ) 4 BRRSHAE 1) IR B gy 45 x5 . X @Xfencode ()
I LA AN final AN EAE (BRCHIRIE) -
reset ()
PRI 28 TR . SR ES: T .encode (object, final=True), fEAb%EN}
BN EATRETAS, EERERIT .
getstate ()
R R AR A BRI — AN SCIY 4B PR O i WHIRAS . (LRI 4 A
PR AS R AT DA I A AR BRI AG S5 R TAF B 0 T B b B ROk A — B8 ) -
setstate (state)

RS ERAVIRS BN state. state Wi N get state () PR BIH— S eRaS .

IncrementalDecoder Y&

IncrementalDecoder RRIRX—MH AT . B X T AN, A E sl iie
SOX T PAE S Python Zi i T TR AHHZ -
class codecs.IncrementalDecoder (errors=’strict’)

IncrementalDecoder L IF EE#S

JirA 3 AR R e A LB A #3211 o EATTRT DA A iR Ingis ) K 724, (HIATEX L E
S SR 9 Python Z it e R B (A -
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IncrementalDecoder W] PAIHITHEML errors KEEF SHOR LA R AR T . W AMEES
4R AL 22 5 =

errors ZHCRHIRAE LG — R 24 W@k 38X BB PERAEEE 7T ATE Tncrement alDecoder X4 M4
A PIAEAS ) B Bl i ALk BRSREWE 2 [R) 34 T H) 48k o

decode ob]ect[ ﬁnal]
ffRD object (2 Ff AL A% Y 24 BRI AT 1) H R 0l SIS HIGER AR . AR @ X decode ()
(i &R N final WU FUE (BROAIBAE) o 2R final Sy FLAG M ARTE LS AL 500 iy A b4 T 58 421
fb I EL AT BT e X o QPRI TR M) (BN b FAER A SR IN 5 ep o R 72 8 ) e
WAGAETOIRFS I TE DL T ARRERI IR AL B AL B X AT RES [ K — A58 ) o

reset ()

RS A% BN AR .

getstate ()
IR R S M AP . RAAUH—A I, BT Hﬁfkﬁ%%ﬂ’ﬁm/\m%iﬁlﬂz
ZI AR —AEEEL, ATARIR MRS E B . (SEBUR 4B R 0 2 dmci DL RS E R ) ﬁu
RUCHHIARESAEE A 0 NUM@ﬁTU\HﬁEﬁ%%ﬁmﬁ&ﬁ S g AFE HLA 0 AE R RS % , A
TSR S8 I 2 % o i A 0326 38 A D g (s 3% [ ) S8 R R AR AS IS P AR AR AT i o ( I:*%IE’E FS
ﬁ?g;ﬂu{g? AT DASE S e RS AR R T 25 3R A £ 10 e O ) A R OR ek —
M3
setstate (state)

REEASZR LIRS N state, state WK getstate () Bk bl — A fEEERRES

MBI G EDFOREED

Streamiiriter flStreamReader RFEft T —2eyz ]I TAEH O, WIREHRARE 7 (EHLSC BURT 9 2 i ks X 1
Wbk, 1555 encodings . ut £_8 KRBT U] X — AL

StreamWriter %8

Streamiriter 25 Codec K, BN TLATHE, BNRASE AZERI & X 2y DA 5
Python Zf i i g3 M FAHFEZE

class codecs.StreamWriter (stream, errors='strict’)

Streamiriter LA TERS .
FrA S A PR LA I 8552 1. BT DA s o 28, AR BLE X
I ZH 239 Python S e i ME B A
stream SRR — N EET R GRS TH 1T 5 A SCAR B B B da 1) SR 4
Streamiriter A DAEITHEHL errors AP SEOR LMA M EIRABE TR ESRERALEZ S % T
i T IZ R IR AR ] SCRF AR AT R AL 5
errors ZHCRFRIRME L — R A JEM: . B IR ] AFE St reamiiri ter XFR AT
TEA A S DAL PR IE 2 [A) AT )48k o
write (object)

SISO I EAE PN il

writelines (list)
B IS AR R B AR (WREEAEHwrite () 7). ARERTS B R R AN
TERIC
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reset ()

WRHTH 2 B T R EPIRAS I S S A G v X

A BT A ORAE T RS RO S s, DASSVR BRI ) e 1 oA e ]
B TRWEDRE -

BT BRI, Streamiriter AR H R Z AT HAb 7 ER R M.
StreamReader Y{%

StreamReader #j Codec 2K, BEXL T AT HE, B BHEAR A & X 2y 3 DA 5
Python i iS4 FEMHRAHFEZS o

class codecs.StreamReader (stream, errors=strict’)
StreamReader SRR M 2L,

A GBI M T A8 e 11 . ENTR] DA B A Ao i S8, (H A BUE
WS HA &9 Python Ji i A LM 2 (] -

stream ZALNI N — BT 5E G RS 4TI T BB B B R 1 SO SR 42

StreamReader A DL HER S errors AT SHORTIAF MR RIS R . SRS 5% T
T R T R 2 T SRR RS DRACFE T 5

errors ZRCIFRUIRIE LA — A~ 24 B9 JE .l xoh LR PEIRAE 7] PAYE St reamReader TR AL Al N
TEAN[A] (4 B AL PSR S 22 (] EA T T4 o

errors SR ARV G T register_error () K.

read ( [size[, chars[, ﬁrstline] ] ])
AR H R A B I R [0 25 R R

chars ZHHE W B 0] (1 ARAS J5 A 07 s 71 Bl . read () D7 VAN 233k [l 8 HE I SRR 1 s
EASR AT RN A, B AT BB [ 0T SRS A 25

size ZRCHE IO RIS 1Y) £ 2 B 19 SRS (07 ) B K KICRE IR AR 85 PT DATES 224 A i e 15t
o BOMA -1 SRR REZ R BOF RS . MBS0 H A2 1k — M T B S

firstline TEARAEIIANRAE G ST 2 AL MRS U2, M OGR 125 —F TRk 216 1.

BEIER S “onak” SRBURME, X EWRE N 2 7E g % 20 UGS & K/NIT v oL~
RUTREZ OS2, BN, WERAER DA T e gm i 25 R BUIRASARIL, X S8 Py 28t Iy 24 s
B

readline ([size[, keepends] ] )
M A — A7 12 [ A J Y e

WERESE T size, WIAFHAEN size ZRAL LRI read () Tk,
U2 keepends Y MRAEL, WATETAHATRR MR ] 97T 2 % o

readlines ([sizehint[, keepends] ] )
M AL 1T HR5 HA N — T8GR (]

TR 2 W AR IR decode () FEEKSEIL, H HAR keepends “hy FLAE N 2 K H AL EHES
FHHEP.
MR IE T sizehint, WX HAEN size ZE AL BTN read () Tk,

reset ()

BB TR PRSI D 28 e X
TN XA AT R E AL T BT VAR 2 H 2N T RERS AR B R T R
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BT BRI Y, StreamReader iR B Z A Brg HAth B RUE M
StreamReaderWriter 345

StreamReadeririter 2— M2, ARVPRTHFEE TAE TSNS ABX A m s .
HBEH ST A E T AEH Lookup () BREITR R T BBk A 15 551 .
class codecs.StreamReaderWriter (stream, Reader, Writer, errors=strict’)
Bl —/~ St reamReadeririter 5L, stream Wi -N— AKX SR . Reader A1 Writer Wh75i 143 5|
ML T st reamreader flStreamriter FE O L) BREEIE . IRACHEE 50 AR EES IS A
e AE R R SE R
StreamReadeririter SLfIE XL T St reamReader fllStreamiiriter KA ERE .. EN1AYEEK TR H
R T A R R

StreamRecoder 38

StreamRecoder ¥R —Fhgaidas ALk o —Mp, O T AN R gR A IR A 1 D0 A I 2 AR H -
HBEHHAEFF A E T AEH Lookup () BREUIFR R T BBk A 15 S5 .
class codecs.StreamRecoder (stream, encode, decode, Reader, Writer, errors=strict’)

AN — AL T ) St reamRecoder SEH: encode 1 decode T AETF i ug— %15 AT UL A B0
P read () flwrite (), 1M Reader FI Writer TAET J5i—stream 1 REHRE

PRATPAGE I 28X R HEATIE IR, BIANA Latin-1 52 UTF-8 DAL S [l 4fe
stream SN —A SN IR R

encode 1 decode %= (WM 1§ Codec ¥ [, Reader 1 Writer W7 R4y B4R HL T st reamReader
Mstreamiriter BN L) REEZE.

FE AL TG o 5 i A BGER A B AR T SR AR 1R 2Ok SE R
StreamRecoder SLfil5E LT St reamReader flStreamriter KA EED .. ENEAYEK THRE T ER
T HoAh T A g

7.2.2 ZFtE#EX5 Unicode

FRAERTE RGN TN 0x0--0xLOFFFE {EREINIRS LTS . (1514 PEP 393 TR KRR .) —
HF R BT R BEAE CPU FIAAEPASME T, 775 Y R/ Wt A6 =7 35 5O ) A 0 el B — A 9% B
UN TR A AR s, R FAFERIE SN I PSRRI % 4, TN T P 5 AT R AR
o FFAEWZ AR SR F IS e ENIEERR N LA 2 5,

i 8] BB SCAS G B A X (BR A " latin-1t B 'is0-8859-1") A4 fii 0--255 BR 5 H 545 {H 0x0-
-0xfEf, X AWK E A E U+00FF DA b AL /Y 5 AF H W R 0 vk T O g AR 1Y g8 R AT R IS X
FE AR 5] KUnicodeEncodeError, HIE XA KXM TFTHXH AT IFEHAWHEREFELETR2SA
Eﬁ}ﬂﬂ): UnicodeEncodeError: 'latin-1' codec can't encode character '\ul234' in
position 3: ordinal not in range (256),

A T3 AR (B AT i) S22 AR Unicode T4 37 YA 7] 4R I B UTRFIX L5 (ir
WS AV {E 0x0--0x £ £ . AR UM SLBLRY, K B TI A IR 1 4 encodings/cpl252. py
(X 2AE Windows EREIZIBHED). Hp&f D8 256 MPAF P AFR R, 8RN F4F
JITRS ) 7
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T A i 2 4 ik =X BEXT Unicode T SCH 1114112 AMRSALH) 256 D414 . — BB A7#4F 1 Unicode
TS 1) 7 BPL T B 3 ) AN VR K N W A M O AN TE S 1T o AR IS TR Rl BB DA i PP A7
S LA/ A . X IR GRS As =2 PR A UTF-32-BE il UTF-32-LE. ‘EfTHYHLS T ARG -
RARTE— G /N PSS L H UTE-32-BE JIRRFAZIFE Ji A ARSI B 4% 717 . UTF-32 i 17X A )
A EAT R HES R R E AR . 243X S B AN R T T CPU B2, A2 7= 5
e, RTRESREIN UTE-16 B UTF-32 038 R /N, W ASE A T i BOM (7 35 FFRict™) o 3X %t
¥ Unicode “F4F U+FEFF. ILFAFAIIRINEIAEAS UTF-16 8 UTF-32 4RIk ILFAF Bl
A (0xFFFE) f&2— AN Al BT Unicode SCARH G AEETAF. Y &I —4> UTF-16 Bf, UTF-32 F35 )%
S E NP2 UHFERE B, B FE MRS B S T Bl . RNSERE AT UH+FEFF I8 5 3 X ZERO
WIDTH NO-BREAK SPACE: B98N ZEH HAS s i F SR/ BT (K 47 B Al AR F R B 5 b k4
327K . AF Unicode 4.0 1 JJ U+FEFF 378 ZERO WIDTH NO-BREAK SPACE BE#¢FH (#H U+2060 (WORD
JOINER) 3T IAE55 ). SR Unicode ZR{A3SR A RENS AL R U+FEFE AUBAS3 L 1E BOM ‘&4 F R €
C ST AT R, e P AN B S A R IR R A& B /B8 ZERO WIDTH NO-BREAK SPACE
R MEEEA, G — R R .

AT I — Bl g B s U RE RS X I A 1) Unicode " AF 47485 : UTF-8, UTF-8 J2—Ff 8 (i, X REAE
UTF-8 H A 7 5 U 8. UTF-8 45 e 81 A g A7 15 P - AU ARG (e B AL) AN AL
PR e f B PUAMED 1B eI RO —AMER 0 i —BEHI A IS P81 . Unicode “FAF 4% AT 3k
Fromisy (o x g INENL, PR —ARRREZS X ) Unicode 4% ) -

S YmHg

U-00000000 ... U-0000007F | OXXXXXXX

U-00000080 ... U-000007FF | 110xxxxx 10XXXXXX

U-00000800 ... U-0000FFFF | 1110xxxx 10xxxxxx 10XXXXXx
U-00010000 ... U-0010FFFF | 11110xxx 10xxxxxx 10xxxxxx 10XXXXXX

Unicode 74 5 AN E B (18—l dre M — 0t 7 x.

T UTF-8 @ —Fl 8 (i ZafdtgX, it BOM @& ANER), H HE BT R U+FEFF F4F (B
BAVERE—NFIE) #pM N2 ZERO WIDTH NO-BREAK SPACE.,

TERA MG BRREOLR . SEAS T BB 22 JOBE SCHUA & — AT R A T A gmps s =X . BEFPh A AP mi s gm i
AT AR AT B BENL T 550 o SR UTF-8 SRUEX ALE AT RERY, [Hoh UTF-8 7345 3731 A A e ifAT:
BTN . S T HTE UTE-8 ZRil kG i) nl5E 1, Microsoft % HH T—#p UTF-8 A& &3 (Python
25 FRZ K "ut£-8-sig") L[] H: Notepad #2)7: FEAEA Unicode FAFAEM B A2 T, SEHA—
A~ UTF-8 4[] BOM (BB AK X EE—NFATF5): 0xef, 0xbb, 0xbf). H T M FAF ML 45 J5 1 5C
PFERAS K] RE DA S5 (H L (BIANE TSt

LATIN SMALL LETTER I WITH DIAERESIS

RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK

INVERTED QUESTION MARK
KT is0-8859-1 gt A K1l ), XHETF THRIEF 1 PSR IERE I ut £-8-sig Jmfts XK= . FrbATE
iX 5L BOM [ 1E F I A 245 B e A= B e 20 e B 21 0, 24 E 3 B il gedidas X nc 5. 78
AT SIS utf-8-sig i fFFILARRFE Oxef, Oxbb, 0xbf VERL =AFWEHA M. FEFHI TSR] utf-8-sig
4%1’%&111;;\?”% TSN SR S EA A M BLAIE . 7F UTE-8 Fdf R HEE( ] BOM, 5 24
R TENTRI B
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7.2.3 HRERD

Python [ T VF 2 B4 RS, ENTRY LB 2l C sl s R g, PAN R0 FE
HEFPRO SRR AR 2, FFEHROE T — 20 WLSIA DA B A A A s B XTI 5. 304 A 3 5 R TR
T o TR SR R/NE XA A AT A F ST AR AR a4 Wk, utf-8r 2
'utf 8" R AU
CPython implementation detail: 7245 Ui % i A% 5 1] DA B2 i A A o 25 AR AL A R P TR . XS fu L&
X CPython RN fEE i —HABRAYMEZ (KR/ANEAREHE) KiHG: utf-8, utf8, latin-1, latinl, iso-8859-1,
is08859-1, mbes (Windows %)), ascii, us-ascii, utf-16, utf16, utf-32, utf32, A3 6 F Rl s R F 40 i
Ao X LTt A% A oA 31 44 T RE & S BOE IR IO AT L
e 3.6 R AT AIETRT us-ascii (Y EAALZ -
VL FAEISIRINIE S . EATEDMTA (BIAES 08 BURO SIGN 48) DA 744 T 23 B i ir
JTAFTEZE S AR T RO B R UE, TR T ILRAS 14

o J:/~1S0 8859 44

* J&/> Microsoft Windows #4577, ¥ K IR/ A~ 8859 S fie, (H.£x M I P TS -7 o e

R
« %/~ IBM EBCDIC % il T
« JASIBM PC Zifih i1, JEH 234 ASCI

4D IS BE
ascii 646, us-ascii s
big5 big5-tw, csbig5 ik
bigShkscs big5-hkscs, hkscs E VLIS
cp037 IBMO037, IBM039 i
cp273 273, IBM273, csIBM273 PR
3.4 FIGE.
cp424 EBCDIC-CP-HE, IBM424 B
cp437 437, IBM437 Bk
cp500 EBCDIC-CP-BE, EBCDIC-CP- | 5Bk
CH, IBM500
cp720 [ETR(E
cp737 A i
cp775 IBM775 BB RS
cp850 850, IBM850 PHRK
cp852 852, IBM852 TR AR R
cp855 855, IBM855 TRIANEE, FHRP ik, HH
W, i, JERYEIE
cp856 REESE
cp857 857, IBM857 T HIHE
cp858 858, IBMS858 PHRK
cp860 860, IBM860 A A
cp861 861, CP-IS, IBM861 VKT
cp862 862, IBM862 RS
cp863 863, IBM863 JIEFNE
cp864 IBM864 ER e
cp865 865, IBM865 PR A R
cp866 866, IBM866 i
cp869 869, CP-GR, IBM869 A

TR E:
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R1-ZEW

YmHY IS EE
cp874 e
cp875 A B 1
cp932 932, ms932, mskanji, ms-kanji H &
cp949 949, ms949, uhc Bh 1
cp950 950, ms950 Fitsc
cp1006 5 IR
cp1026 ibm1026 +HHE
cpl125 1125, ibm1125, cp866u, ruscii N
3.4 i CNRE.
cpl140 ibm1140 (LR
cpl1250 windows-1250 H R AT AR R
cpl251 windows-1251 RMANE, BRD Wik, SH
Mg, il JER4EWIE

cpl252 windows-1252 PHNK
cpl253 windows-1253 Al
cpl254 windows-1254 +H I
cpl255 windows-1255 F R
cpl256 windows-1256 R EES
cpl257 windows-1257 W5 e S
cpl1258 windows-1258 R T
euc_jp eucjp, ujis, u-jis His
euc_jis_2004 jisx0213, eucjis2004 H it
euc_jisx0213 eucjisx0213 Hi&
euc_kr euckr, korean, ksc5601, ks_c-5601, | L

ks_c-5601-1987, ksx1001, ks_x-

1001
gb2312 chinese, csis058gb231280, euc-cn, | faj{A& s

euccn, eucgb2312-cn, gb2312-

1980, gb2312-80, iso-ir-58
gbk 936, cp936, ms936 gDk
gb18030 2b18030-2000 GG
hz hzgb, hz-gb, hz-gb-2312 frj A o S
is02022_jp csis02022jp, is02022jp, is0-2022- | HiE

Jp
1$02022_jp_1 $02022jp-1, is0-2022-jp-1 H1gE

1502022_jp_2

1502022jp-2, is0-2022-jp-2

Hifr, Bhif, ffse, PHkK,

>
i

i502022_jp_2004 | is02022jp-2004, is0-2022-jp-2004 His
is02022_jp_3 1s02022jp-3, is0-2022-jp-3 H i
is02022_jp_ext 1502022 jp-ext, is0-2022-jp-ext HigE
i502022_kr csis02022kr, is02022kr, iso-2022- | ik
kr
latin_1 150-8859-1,  is08859-1, 8859, | PHNK
cp819, latin, latinl, L1
i508859_2 is0-8859-2, latin2, L2 IR ZR R
508859 3 is0-8859-3, latin3, L3 HRGE, DHEAE
i508859_4 is0-8859-4, latin4, L4 WP e
is08859_5 i50-8859-5, cyrillic PRINANETE, HHP Bng, S
Wi, i, FERYEIE
is08859_6 i50-8859-6, arabic (SR [ERE

T odRE:

7.2. codecs - fmfFtio23 M F04HH R B3k
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R1-ZEW

Py B ES
1508859 _7 is0-8859-7, greek, greek8 o s
is08859_8 is0-8859-8, hebrew FirHR1E:
i508859_9 is0-8859-9, latin5, L5 T HHE
i508859_10 150-8859-10, latin6, L6 JERkiE =
is08859_11 i50-8859-11, thai R
i508859_13 is0-8859-13, latin7, L7 WP e S
i508859_14 is0-8859-14, latin8, L8 FR I
is08859_15 180-8859-15, latin9, L9 VUK
i508859_16 150-8859-16, latin10, L10 ZREENR
johab cpl1361, ms1361 Wi
koiS_r ik
koi8_t P
3.5 Frh e
koi8_u 557 208
kz1048 kz_1048, strk1048_2002, rk1048 | M5EEpiiE
3.5 Bl e
mac_cyrillic maccyrillic PRANANE TS, HEP B, S
Mg, ik, FERYETIE
mac_greek macgreek Al
mac_iceland maciceland VK EE
mac_latin2 maclatin2, maccentraleurope A R 45
mac_roman macroman, macintosh PHNK
mac_turkish macturkish +HHE
ptepl54 csptepl54, pt154, cpl54, cyrillic- | FEE=Ta1E:
asian
shift_jis csshiftjis, shiftjis, sjis, s_jis HiE
shift_jis_2004 shiftjis2004, sjis_2004, sjis2004 Hig
shift jisx0213 shiftjisx0213, sjisx0213, s_jisx0213 | Hi&
utf_32 U32, utf32 rAES
utf_32_be UTF-32BE A
utf_32_le UTF-32LE BT
utf_16 U16, utf16 e
utf_16_be UTF-16BE BT
utf_16_le UTF-16LE e
utf_7 U7, unicode-1-1-utf-7 TGS
utf_8 U8, UTF, utf8, cp65001 A ES
utf_8_sig TGS

TE 3.4 B PR utf-16% il utf-32* SRk A PV R ARG (37 (U+D800--U+DFFF). utf-32* AL AHFF AT
fAE AL 55 AR S AR Y 275 P41

1E 3.8 MU cp65001 PAFR utf_8 M—H4 .
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7.2.4 Python EEHImIBIER
A — e E U RS 752 Python &)@ 1Y, DRIILE T 14E Python 2 AN T L. 3 LU 5 Rt A4 EL BT 19001 1) i

AFE G RAAE R RS (R A SO i 2 2 RIS s doe s IR BE I3 5t (BN 2 S AL s 2 52
FHAT B AR SUR SO ) o X T AEXI PRI, IR & SO ST 1 -

N FmEG
PA NSRRI ARt T st r Bl bytes B bytes-like object B| st r FIfEN, 21T Unicode SUAZRIY

YA IS ax
idna s 3 RFC 3490, % i %
FMlencodings.idna . ¥ 3% #F

errors='strict',

mbcs ansi, dbcs Windows % J&: HR{E ANSI /L5
7 (CP_ACP) X #:AERHEAT S
i,

oem Windows % J&: IR OEM {75
71 (CP_OEMCP) X#/ERGHAT
G
3.6 Fri e

palmos PalmOS 3.5 [ g ik =

punycode SEP RFC 3492, A XA IRS
iy AT

raw_unicode_escape Latin-1 & A =X By %o HAth g 17

PA N\ uXxxx Fl \UXXXXXXXX P
Tromts . A RBHTA 2 PAMEAT
7 X% Lo B T Python 1y
pickle ¥,

undefined JT A AR S | R R,
DEFFRWAGIIN . FERA BT
unicode_escape & & T LA ASCII 25 fid 1Y) Python
JEACHS ) Unicode =7 T N 2%
OBy W (SRS ¥ 22 Ve
%} Latin-1 YRS B TARAS . W5
7 Python V5 A5 52 i b BRI
F UTF-8,

TE 3.8 U M "unicode_internal” 45 fEIS AL 9L 14

= B

PAR g RS g A T b h 564 bytes-like object B|bytes WM. BT A M bytes. decode () FiseHF (%
T R A st r BRI HH) .
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YmAg B aX YmAES/ RS
base64_codec” | base64, B EVERE 0k 2247 MIME base64 (4558 4 12 base64.
base_64 WE—NEREER "\n") encodebytes () /
I 3.4 MR $252AF B bytes-like object YE %y | base64.
AT gt F R decodebytes ()
bz2_codec bz2 ¥ F bz2 [ E 4G ERAERL bz2.compress () /
bz2.decompress ()
hex_codec hex FHEAERGE B T HE R 2R, BN AM | binascii.
R e b2a_hex () /
binascii.
a’b_hex ()

quopri_codec

quopri, quot-
edprintable,

quoted_printable

FEEAERCAR ) MIME 5[5 8 m] 4T B

quopri.encode ()
H quotetabs=True
/ quopri.decode ()

uu_codec uu {di F§ uuencode #E P VEXL uu.encode () /
uu.decode ()
zlib_codec zip, zlib ffi [ gzip & 45 PRAEEL z1lib.compress () /

z1lib.
decompress ()

3.2 FRThBE: W —E R
TE 3.4 BCE B IR — BER AR 31144 -
XFER

W\—Féﬁﬁ@ﬁ%)ﬁ‘ﬁiﬁ%ﬁ?j{ﬁ%ﬁ: str F]str G, BEARMistr.encode () FiscH; (EHERAEHbytes

YRAg

rot_13

I

rotl3

aX
3% 4V E RS B LR A o 4

3.2 FrhYihe: A rot _13 SUAEEH
TE 3.4 BUEM: WA rotl13 B4,

7.2.5 encodings.idna --- W AEFPHEFR{LE S

A H SEEE T REC 3490 (B A2 5 i [ Br Ak 3 44) F1 RFC 3492 (Nameprep: ] T [ F5 fb 1544 (IDN) 1)
Stringprep Bl E ). EEAE punycode HifBAER Ml st ringprep HIRRE A EAT .

iX 46 RFC L fm] @ LT —NAE 4 3 FFdE ASCIL F £F 1) #h . — 3 &% 9F ASCIL  £F 1) 45 44
(Bl 4N www.Alliancefrancaise.nu) &8 # e  3E 2 ASCI 14 J% i 4% =X (fRi R ACE, {5 Ul www.
xn--alliancefranaise-npb.nu). )54 00 ACE B0 PAUH T A BT 45 th s oA i il
FEBEFIFS G, Bl DNS £, HTTP Host “FRAFSE. BLFEHRAE N it Tiy s Wi I aerext il -
ALOL s Y 2437 A R Unicode 844 AR5 463 48 %) IDNA, H4E ACE B89k S BLZ8 1 P 2w ke LA
[H] Unicode.,

Python PAZ By AR e 1dna 4544 T Unicode Ml ACE 2 [EJf{ A8, B F7E section 3.1 of RFC
3490w LAY AR FAT R IR0 R4S, FEARIE TR SRR MR e il ACE, MR XS HT . 7
FRPFRE AT ER R NARZS . FRRFREIAIALAT ACE ARy Unicode. IEAh, socket BIHLn] & HIHfF

VBT 59 £55 %, 'base64_codec' W2 ASCII st r S T#HD
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Unicode FHL4 5640 ACE, DA FFERF B A% 4, socket BLHLE T [ A156# TALL . BRILZ A, 2
EPAFNAE RS BIERGiNht tp. client Ml ftplib #%E3Z Unicode FH4 (I Hhttp.client
WATE Host FEH B & 7% IDNA W4, WA S HE L L Z T BN ) .

M MR BB LA B (BN ) 4 FRAE 4% ) . %] Unicode AYFEIRAN Sy B BB 0AT: A2 i I PR b s fh
HLAA AR B 24 K5 E AT f#A5 2 Unicode

encodings. idna BHUASLEL T nameprep A%, AR SN EALY PHATRE BTEALERAE,  DASEILE Frisk
H R ING A USRS G IR AT ARAT T 2T DA B 1] nameprep pR%Y.

encodings.idna.nameprep (label)

AR [0] label Z83d A FRALERBAERIICAS . %58 H BIEET &P 4FH, L AllowUnassigned HFAH,

encodings.idna.ToASCII (label)
PEARE Rl ASCIT, FE0 52 XL RFC 3490, UseSTD3ASCIIRules Fi MR(E.

encodings.idna.ToUnicode (label)
FEARZE A Unicode, FMIGE SCIL RFC 3490,

7.2.6 encodings.mbcs --- Windows ANSI {8311

B S EE ANST ARG TT (CP_ACP).,
Availability: 1Y Windows 7] Jf]
TE 3.3 M SCRME A B iR AL P

TE 3.2 BUE A AE 3.2 lZ AT, errors ZH AN BRI 'replace’ #4754, M 'ignore!
PEFTIERD -

7.2.7 encodings.utf_8_ sig--— #§ BOM E &89 UTF-8 4fiztD2E

AR ERSE B T UTF-8 2 it (1 — A28 ZEm S iR UTE-8 2 455 BOM ¥y il 3| UTF-8 4wl 75 £t
BTk o XFTFAARSHELE BB R AT IR CU RS AFATRE) o 76D I Bk B T Sk A ] i
TRy UTF-8 2.4#f5 BOM,
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CHAPTER 8

AREPHA BRI TV 2 LTI SRAL, an HIRIER] (B2 R R . HEBAS . BUmBAS . DA
EER

Python t 32 it — BB U EEIESAL ) 4508, dict. list. set. frozenset, PAftuple, str x4
JHHK A Unicode FAFHRIN, Mbytes Flbytearray XN MR BERIE R T .

AREEAL 5 DA A SO -

8.1 datetime --- £ A1) H EiF0bF a3 HY

PACHS:  Lib/datetime.py

datetime BB T AL BE H IR A

%i‘fi H I IR B Rl S S i S E T AN RERS S A i A AT L P T s e o Rk

S

BYecalendar il H A R %L

Bt ime IRF{E]F U5 ) R

dateutil 4, B AP R XA 23058 =0

167


https://github.com/python/cpython/tree/3.8/Lib/datetime.py
https://dateutil.readthedocs.io/en/stable/

The Python Library Reference, %% 3.8.3rc1

8.1.1 BINBMRFE ABIN R

HAWIFIIF AR ST AZ Sy gzt sl “faj R K,

FE 4 FAR B R PR B ANBOA M (R R AE BB AN DR B A B O, —A RRIZRT St e AE X T At
SR BT SRR 2 1 B IR o BRI G 02 SRR — A R 2 [ 11 [ 7 s i) !

T IR G 5 A B JE 5 22 5 R R To B SCHAE X T oAt date/time X 52 5% 5 A H BB R] A . AN iE—ANfRj R
AU AR AR A ARMERTR] (UTC) . 24 Hb AR 2 A HoAt i DX e ) 52 e B T BARE P, il —
MEEBE IR EK ., SRR R AR T Ry —. BRI RS TR, Ao
SEZME T RO S

FESRIBAIBIS LI, datetime fltime XWGHRA Nl XAE B tzinfo, BW RN
WIS 2 1 fo I TAHA— A0, K5t 20 ro XHGAHRFE S UTC B . 11 44 FR DA S BE A 75
AREEFE R

datetime Bt QIR T — AN EKtzinfo 2K, Bitimezone 38, timezone EA] PAFEREAGMXTT UTC
{74 o] 5 B 22 1 T LIS DX, 9120 UTC A By e b 361 EST Fl EDT B IX S5 . SCRFI (] (1) 1R 40 B B T AR I
Mo MRS H g RN A R BG 2 T a8, @ a4, BT UTC ZAMFEH —1 a8k
A N bR

812 &

The datet ime module exports the following constants:

datetime .MINYEAR
date B{#F datetime WEARGHIER/NEN . FHEMINYEAR & 1,

datetime .MAXYEAR
date B{datet ime %% AR KIVES . HEMAXYEAR 2 9999 ,

8.1.3 FHmyH
class datetime.date

— AL EIRA H B, BRI S A S AR AR KITAERL . JEME: vear, month, and day.
class datetime.time

— AL TARATRRE H IR BAR AL ], BB — REMA A S5 T 24%60%60 £b. (IXHLECA “HF” i

M) WEJEM: hour, minute, second, microsecond fllt zinfo,

class datetime.datetime
H %@%ﬂﬁﬂ‘ﬂﬂﬂ‘]éﬁé’o JE 1 year, month, day, hour, minute, second, microsecond,and tzinfo.

class datetime.timedelta

PR date XRMH t ime MR, B datet ime MR Z AW, HEHHEHAD .

class datetime.tzinfo
— NIRRT X AE EX RIS IS . fkSidatet ime Flt ime FEHRALF & U RITAEAR S (it
FHF XA/ A )

class datetime.timezone

—AEIT tzinfo R TI, T IRMN T AR MER R (UTC) MfmAst.
3.2 Fi .
R AT 2 A RO i
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X LTINS R RA T AL o
THERA

object
timedelta
tzinfo
timezone
time
date
datetime

B AR

date, datetime, t ime filt imezone JERY LT SO 3E 4k

o LSRRI G R A AL -
RIS G AT, X ERE EA T U 7 i i
o BRI G REIL 01 ck e BPRIATE A EAE

WHE—THREBANDEIREEE

date AU GAR R AT ER ALY o
time B datet ime JERIFIRTR AT DA IBAI L ] B AL
— M datetime WG d TELAF A0 A AL IR 2 B ALY -
1. d.tzinfo A None
2. d.tzinfo.utcoffset (d) AiR[A] None
TEHAEIL T, d R PR .
— At ime MR ¢ FELAT Z5 A R L R A SR 2 ) -
1. t.tzinfo AA None
2. t.tzinfo.utcoffset (None) Ak [H] None,
TEHAREI T, ¢ 2 A .
JERINALAN T BB 2 R X BTG F Tt imedelta X4,

8.1.4 timedelta &

timedelta XTHRFRWA date B E time FFJ I [E] [E] FE -

class datetime.timedelta (days=0, seconds=0, microseconds=0, milliseconds=0, minutes=0, hours=0,

weeks=0)

FIrh SR TR HEGA N 00 X EESHn] AR BB 77 8, BT DA IR R 140
HA days, seconds FI microseconds SAFRHAENTR. SECRALAHIT RN -

o 1 ZRPSHARE 1000 f4FD .
o 1 rBh L 60 A
o L/NIF 2L 3600 £

8.1. datetime --- EZAHK) HBAF00TE)SEHY
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o 1 BRI T K.
- H. days, seconds, microseconds £x ZARiEALAL IR DAPRIEZR A7 X ME—:, R :
* 0 <= microseconds < 1000000
« 0 <= seconds < 3600%24 (—RIFED
© -999999999 <= days <= 999999999

TGRS T WA days, seconds F microseconds DAINAAEBESEIAT “HH BAEHARHEMR AL
L EAEE R R

>>> from datetime import timedelta
>>> delta = timedelta (

days=50,

seconds=27,

microseconds=10,

milliseconds=29000,

minutes=5,

hours=8,

weeks=2

)

>>> # Only days, seconds, and microseconds remain
>>> delta
datetime.timedelta (days=64, seconds=29156, microseconds=10)

TEA AT SHON i R 8T H. microseconds (B /NSO T . WA SEUh & R AN ECH 8 AT, IF
o6 DU 8 L AN AR RS B HE 2 A B SR ) B O (B AR S HC i A
DU, MR AR R e 7e 2 RS ZERER).

URAREAL S 1Y days BUEME THEETER, HafbithoverflowError FH .
TEEEX BE I T AR MEAL I 5 R T e NSNS

>>> from datetime import timedelta

>>> d = timedelta (microseconds=-1)

>>> (d.days, d.seconds, d.microseconds)
(=1, 86399, 999999)

FKIE k-
timedelta.min

The most negative t imedelta object, timedelta (-999999999).

timedelta.max
The most positive t imedelta object, timedelta (days=999999999, hours=23, minutes=59,
seconds=59, microseconds=999999).

timedelta.resolution
W AFEER t imedelta 28N R H/MYEFE N timedelta (microseconds=1) ,

LEREERE, - NFRELR S, timedelta.max > -timedelta.min, -timedelta.max ANH[PAFE
A—Atimedelta KN4,

o (Hi%k):

Bt B

days -999999999 % 999999999 , & 999999999
seconds 0 £ 86399, 17 86399

microseconds | 0 & 999999, fJ4r 999999
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BT UprN =
8 ZR
tl = t2 + t3 2 MBHH., 285 tl-2==13andtl-13==12 U NEH. (1)
tl = t2 - t3 2 BNE, BEfGH =12 -t3and 2 ==t] + 13 U HE(H. (1)6)
tl = t2 * i or tl = | AR BHEHRWL = 0 W //i=n W hEE.
i * t2
In general, 1 * i==1tl * (i-1) + ¢] is true. (1)
tl = t2 * f or tl = | A —PVEAEL, SR PE AR timedelta Fde i I REERS . R REG P&
£ ox t2 TAHABTAAFIN .
f=1t2/ t3 SATA] 2 BRDAIRJ A B 23 (3). ak[u]—A>Float X5,
tl = t2 / f or t1 = | RPA—DVRAEEIEEL . 458 AR timedelta Fei2ir ) REERS . KGR (d
t2 / i FH DY TR AT AN AR
tl = t2 // i or tl = | PRIREL, Hadls (WAA) Frei £ FE58 ST, KRR mEEEL. (3)
t2 // €3
tl = t2 % t3 SRCH—Atimedelta 4. (3)
q, r = divmod(t1, Wad:g = t1 // t2@)andr = t1 $ t2 TMEHHMEE. q 2— 1
£2) B, rR—"timedelta ¥4,
+t1 R Al — AN FA R BB t imedelta W4,
-t1 ZEMT t imedelta(-tl.days, -tl.seconds, -tl.microseconds), 1 t1* -1. (1)(4)
abs (t) Mt .days >= 0" HWETF +\ *t*, % ““t.days < OHf-t. (2
str(t) W —ANBAN (D day[s], 1 [HIH:MM:SS[.UUUUUU] IFAFER, Mt R
TR, DTS O)
repr (t) R[S timedelta MRIFARFRIFRIE, NPT IERE R 1Y
ar i
R

(1) 2RI, HErTESu .

(2) ZERIEM, A .

(3) LA O K& R ZeroDivisionError .
(4) -timedelta.max INE—~timedelta FNI4,

(5) timedelta MRITFAHHIRIEARMTHNRIORBAPIIEL . T g, XoFE -2
AFHEWEER . i

>>> timedelta (hours=-5)

datetime.timedelta (days=-1, seconds=68400)
>>> print (_)

-1 day, 19:00:00

6) £ikX t2 - t3EHEH t2 + (-t3) BFEMH, BIEG % T timedelta.max; FEX PG I T HIH
SR [IEER TR S

B T _ERIZIZERERIELASL, timedelta MEGETFFHdate Mldatet ime MRIATHREE MHI A BGE 5
(T30

T 32 EN: BAEC XX HFftimedelta MR 57 —A-timedelta X MRS MR, WHERKpEH
Midivmod () BRE. MAEW Tt imedelta X EaiFePA—1AFloat Ff4.

XFftimedelta MG PEATHES, (AHAH —HEEHI
==} != [ ERIBRM—Abool MR, TR HEMX Gt A AL
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>>> from datetime import timedelta

>>> deltal = timedelta (seconds=57)

>>> delta?2 = timedelta (hours=25, seconds=2)
>>> delta2 != deltal

True

>>> delta2 ==

False

X ETA HAB R (B < F1>), B—A>timedelta WRGHMRBARI G N, 5] % TypeError:

>>> delta2 > deltal
True
>>> delta2 > 5
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: '>' not supported between instances of 'datetime.timedelta' and 'int'

TEA/RBEY, timedelta XRYHAVYEHAET timedelta (0) WS N EAH.
SR
timedelta.total_seconds ()

RE RS T 2 0F. 6T td / timedelta(seconds=1) . Xf T HE AR AE AT
MRyERTES (B0 td / timedelta (microseconds=1)).

TR, WA RN, EAIEMEER P RS R (RZECHG LT 270 4£4050
— N A I [ TE] B ) o

3.2 B

class:timedelta %=l

— AR F s 51

>>> # Components of another_year add up to exactly 365 days

>>> from datetime import timedelta

>>> year = timedelta (days=365)

>>> another_year = timedelta (weeks=40, days=84, hours=23,
minutes=50, seconds=600)

>>> year == another_year
True

>>> year.total_seconds ()
31536000.0
