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DFD, ZDOR_aTINERVDPSHAIRD, AIROL E I ATROIEITED I,
Python 74 77 V)V CHHTEZEL 2 =LY R—FLT0E7 7Y r— a VHEED
WMHE2ZZZZHFETELLEVWIZLETT, bHAHA, 2OV aTIVE/NID K 9 IZHE
CHEIE BHDEBA — (=27 IVORIBTICH 2) BRI EHZBLAD, (&
BEICH2)RIITEHLYTOREERPEY 2 —L, HEZHTILE>TTEET, b L
TV LREHIZOWTHIER L TALWDRS, 7V T LIXR=Y %2 EN (random £
B, 2226 1,2l L TEET, 2O a7 VDK% EARIER THED
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Python A > % 7'V # 13 #% DM AIAABEZF> T T, WOTHRM T2 Z &5T
T, ZNHOBEE TV 7Ry MEHIZETET,

abs (x)
BHEDAENEZ IR L 9, 518E U CGas oL, BEBE. FE/INEREZ L5 C
EBTEZET, JIBDEFELDEGS. ZDKE I (magnitude) IR I N E T,

all (iterable)
iterable DETDHEENPEL S IE True ZIRLET, UMD a—F EEfiTT,

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

N—3 3 v 2.5 TE.

any (iterable)

iterable D\ TN DBEENE L S True ZIRL F9, LMD a—F EZEiTT,

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

N—3 3 v 2.5 TE.

basestring()
ZORMIZ, str BL KX unicode DA—237 53 A TY, ZORIZIPENHL 7
DAVRAZ VAL LTEDIETEFRHAD, A7V 27 FD str ¥ unicode D
AVAIVATHDEDE) PRFARBBFICHHATE XY, isinstance (ob7j,
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basestring) ¥ isinstance (obj, (str, unicode)) &&ffitd, N—
a v 2.3 TEM.

bin (x)
BRAEZ N4 F U XFINEH L £, fERIZIER % Python ORBLE %D 9, x
D3Python @ int 7Y =7 FThwiga, BEEZIET__index_ () XYY F

DERINTORIFIUIERD FEA, X—2 3 v 2.6 TE.

bool([x])
BHEDQBEAET A M 2fioT, iz 77— VEICZHAL £9, x2Mk o, False %
BLET; 29 THIFIUL True ZIKL £ 7§, bool 37 7 ATHH D, int DY
777 A% D £T, bool 77 ARFENLLY TV 7 ALTEEEA, TDT T
ADA VAT VA False BLXN True ZIFTT, NX—=Ta v 221 TEM. N—
Y a v 23 TEHE: SIEBGZ ool E. ZOBEIE ralse ZIRL £7,

callable (object)
515 object DSWFOH L AJfEA 72 = 7 P THIUL, True ZIKL ET, 29 ThiY
U, rFalse ZIRL X9, COBBDEZIKEL TYH object DWOH LIZKIT %
AJREMED D D £ 908, 2R L 7EGAEIERL T T52LIEHD EFXA, 7T A
EFFOH LA[EE (7 7 AR OHT EFHI LA VAV RAZRLET) R L, 7
FADA VR Y APRAY v F__call__ () ZFOBEEICIEFOH LA ARER O
THELTLEZ W,

chr (i)
ASCII 2 — P23 i L2 X9 RXF 1 T o X7z Rl £§, Hl2
WX, chr(97) & XFH rar #iRL £9, ZOBEEKIZ ord() OWTT, 51EZ
[0..255] DWide % & SEPFHNICINE & 21U D XA, i DSFPHNDED & Z i
¥ ValueError 2%EHEINE T, unichr () ST I,

classmethod (function)

function D7 7 ARXY v FZiRL£7,

PIARXYY RlF, A VAT VAR FOGEEROE G BELTA VAY VA%
EB LI, B HIBELTCII7AZEDET, VI7AXY Yy FEEHFT 5ITIZ,
PToEshoblzEVET,

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

Qclassmethod (X84 decorator (77a L — %) TT, 5L < & function D, B
ROELRICOWTOFHMZZHL TSI,

DAYy FiZ7 7 ATHUIHETIE BAIECIO) b, A VY AZ R ELTHENY
HIZ e BIZIECOL0) bTEET, A VAY VRIZZDY T AMITH 30 % K
WTHEHINE T, 77 AXYy R8T J 2R LT S e, Bl
SNV FIAF TV =7 FDEEROE 518 L THEINET,
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I ARy FlE C++ Plava BT AENAY y FEWFELZDET, Z0 k9%
BEEEZ KD TWBE L5, staticmethod () Z2HEL TL I\,

77 ARXYy FIZOWT I SICERPBELR SIE, types DRIBEEOEZ ST I
WV, N—=a V22 TEBM. A= a3 v 24 CEH BT aL — X EMNL £
L7.

cmp (x, y)
oA 7Y 27 FxBE Yy ZHIRL, ZORRICHE > TEBZIKELE T, KD
fHIZ x<y DEEITIFA, x == yDORFICIFE T, x > v ITIFEEICIEDMEIZZ
DE7.

compile (source, filename, mode[, ﬂags[, a’ont_inherit] ] )
source # 23— F, b LIE, ASTA 7Y =7 bMicav 4L 9, a—F 47
YVl MlIexec ITENETLAD, eval () TEHMELZZD T A5 ENBTEFET,
source 1, XFINE ASTA 7P 27 FDELLTHDFVERFA, ASTA 7V =
J b ND, T2, ASTA 7P 27 b6Da vy 4 NVDHHEIX, ast Y 2 —
WD EF Xy 22T I,

BEATICO XTI 2 a v %A VT2 L E DTO2RISHERLTII W, T
WFHR—DBATXFE (P \n") TREINZITNIERD F¥A, £/, ANEFA R L
b 1 OD08UTXFTHRImI N TNIER ) FHA, b L, fTOED DD " \r\n’ T
KHINTVLIUL, replace() ZfioT/ \n’ ITESWWZTHFI W,

518 filename 1213, 23— FO@mAH LD 7 7 A V252 TNIERD £ A,
: 7 7ANDOHARINL DO THEVEAIZ, BBV LMEZELTHFI W
(! <string>’ B—MWIZHEbLNET ),

BB mode 1Z, ED X)) BRFEHEDO A —FBa v A NVINIEREPEZIFELE T,
:H L. source DX 6K D56, "exec’ . BH—DRDLGH. 'eval’ .
H—DMNEEN X DEH " single’ BHEETE T (BEDELA. None MDD
D&M 5 ADBHFINET),

F 7' a v D5l flags B X O dont_inherit (Python 2.2 TH 71BN X, string D
2 VA OV E D future 3 (PEP 236 ) O 2 KXz ML 5, &
55 bEML LGS (FREMAFEDBErDEA), 3y 8L LENOH L T 54l
Da— FTHMIZZ > T3 future XONEFZ G L T string 2 234 )V L &
To flags DIEE I LT WT, 2> dont_inherit BHREINT WAL (E4iFET) D
Bty EOBAICINZ T flags \2HEE X 117z future X &% 9, dont_inherit 75€
O THWERDGE. flags DIEZ Db D ZMHv, Z OBIEIEOH LT future
XOFNTEEL 7,

future IFE v b TIHE I, AWIZE v A O R Z B> TEE O - fiE
TEET, HHIERBZIEET 27D ICEREY P 74—V i, _ future
EY2—)LD _Feature f YAV YV ARIZEIT S compiler_flag BIETHEGN
9,
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COBEENZ, a4 NTEY —ADBARIETH 5546, SyntaxError 23X L %
9, ¥ — AW Null Byte Z & LH6, TypeError ZEMLE T, N—Y a3 26T
B AST A 7Y 27 rDav L Ve R—FLE L7,

complex ( [real[, imag] ] )

fili real + imag*] DEFEHINEZ LK T 5 0>, XFINF 72 13800H %2 E R B0 12 2 i
LE7, RYDOLIBIXXFIN DG G, Xy 2 EFERE LTEMmL Y, o85G
BRI “OHDOLI B L TS BTk b £¥ A, Z2HDGIEUIFST
HoTIIRD FXA, ZNZTNDOFIBUT (EEBZE0) EEORENZ & 25 2 L)
TEEJ, imag BWEMI N/ 56, BHEDMEIZE R T, BIEIE int () . long()
BLOfloat () D& ) BEMETRI~NOLMEAR E L TEIEL £, &2 TOHIBDEA
I NnfGa, 03 2L X,

HEEBINZ DO \WTUE BUEZRY int, float, long, complex \ZFADIH H £ 7,

delattr (object, name)
setattr () OFE 2B TT, 5IIIA 7Y =7 b EFAITT, XFHNE
A7V 27 FORBBHD ENDP—DODARTTR TR ) $¥A, ZOBBIZEZS
NZAHDOBEZHIBRL T2, 7227 322781 £9, #flz
1. delattr(x, ’foobar’) lZdel x.foobar &FHliTT,

dict([arg])
HLOERER T — Y 2 ER L ET, A7 av e LTl larg 525 2 ENTE
9, HEMIOVWTE, Yy JEICHHRH D £,

flho a >y 7 Iz onTIE, HARAART 7 AD 1ist | set . tuple. 8LV, €
Y a—)lDcollections ZZMET I\,

dir ( [object] )
FIE L WGE, BEOR—ANZAa—=TI2H 2L4HDY A F2IEL £, 5150
HIGE, FOXA T2 P OENRBEEPSRZ VAN ERZ) LERAE T, D
L. A7P=7 b0 __dir. () AV FZFORE, 2OXY vy FPERHI N,
JEBEOV A 2B LET, UKD, dir() A 7P 27 FoEEEIET

BHAYIRARTHT-DIT, __getattr_ () ¥ __getattribute_ () &\
7o AY LA FHEIET L ETEET,
F7P27 by dir () ZEEELTCOEVES, A7V 27 D dict @

PHEREZIN T, ZI06INEL L) ERARFET, F BA TP 27 b
SHLEDONET, VA MIELRLDICRZ EIZBY A, 7. HAY LB
B getattr_ () ZEOEA. AIEMIZZSTL X 9,

F727FANED dir () AAZARLDRBEVIZ, BB A 7P 27 FTlE, H
D ET, 20U, BEEVIIDIE, KVEHEHOD LEREERL L) ET 57
&b‘(\‘j‘o

T2V W ETS a— NV A T2V FDOEE, YUAMIIEEY 2=V EED
LHiEENE T,
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ATz VPR TY 2 PRI IAFTY 27 FDOYGE, YA MIIEZEN
SDBEMUREEN., DOZNSDOIIK7 7 ADEHELHRNICEoNTEX
nxy,

ZNUMNDBEICIE, VA MIIEA T 27 o4, 75 AEit4. iR
Izl R]IE7 S 20EEarnegEnE .,

BINBEYAMEITNT7 7Ry PHICEXSATWE T, HlAIE

>>> import struct
>>> dir ()
[/ _ builtins_ ', ' _doc__ ', "_name__ ', ’'struct’]
>>> dir (struct)
["Struct’, ’'__builtins_ ', ’'__doc__ ', '__file ', ’'__ _name_ ',
' __package_ ', ’'_clearcache’, ’'calcsize’, ’'error’, ’'pack’, ’'pack_into’,

"unpack’, ’'unpack_from’]
>>> class Foo (object) :
def dir (self):

return ["kan", "ga", "roo"]

>>> f = Foo()
>>> dir (f)
["ga’, "kan’, ’"roo’]

J—h: dir() BREICHESO Y 7 OEDIREIN TR 20T, MEIP—
Pz b o TEBSNLANOLE Y F XD b, B L AEBRECLEIOL Y F 252
LI ELET, 7%, ZOBBDMPCEEZY U —ARTED 2 /iR H D £
T, BlIZIE. BB 9 ATH G, A9 7 7 AR ROY A MicEgEnsE
A

divmod (a, b)

200D (BFEBTHRW) Bz 518 E LTHD ., RIREZIT>TZ DR EFIRD L
X7 2R ET, gHHEFOEEATH 256, 2 EEMREE 1T ORI
SNET, MEORMLEREBDGE, #iRIE (a // b, a $ b) EFELTY,
FEINEORBOSE. #iRlE (g, a $ b) THH., ¢l3@#E math. floor(a /
b) TIW, ZIHITIEARS1ILHZIELHDFET, WTFIUIE L, g « b + a
$ bldallIEFITEVEICAZD, a $ b2 R TARWHEOESA, ZO/513b &
FUT, 0 <= abs(a $ b) < abs(b) XD FT, N—=Ya 23 TLH: #
FEUZXT 2 divmod () DEHIFFEHI N L7,

enumerate(&@uauz[,ﬂaﬁzO])
NEF TP 27 F2IBRLET, sequence 13> —7r v AW 4 7L —3%M KiE%ZY
R=bFT2MDA 7Y =27 PRI THRITFNIRD FH¥A, enumerate ()
DIETATL—FDnext () XV v Fld, (XahrothEs) Aoy Mik., 670
iterable % KAGHMEL TIRoN s, WBT24 727 b 20 7V ERL £7,
enumerate () ¥4 VYT 7 AT INAEDF]: (0, seq[0]), (1, seqlll),
(2, seql2]),..z35DIZERTY, Hl:
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>>> for i, season in enumerate ([’ Spring’, ’Summer’, ’'Fall’, 'Winter’]):
print i, season

0 Spring

1 Summer

2 Fall

3 Winter

N—3 23 TEI.N— 3 v 2.6 TEN: start BIEDSEMINE L7,

eval (expression[, globals[, locals] ] )

XTFHNE KT a v DRIE globals . locals % &V £9, globals Z18%E T 55412
FHFEE TR TR D XA, locals IZEED~y 7HRICTEE T, N—Tarv 24
TZHHE: DA locals HFFETRITIULL D £ A TL 7%, 514K expression | Python
DR EMIZ B & FHEDY A FTT) & L ORI, dHiiI L E
T, 2D EEREE globals X W locals lZZNZFnr7a— )L Llu—nLit
HiZE[E & LCfEbinE 9, locals GEEDFAET 525, ¢ builtins_ * 23R T3
B, expression % fENTT ZRNCEIED 70 — N VER % globals IZa ¥ — L £7,
DI EDS, expression \LHH, HFHED  builtin. BV 22— \DBELT
7 A%HGL., HIRINZEEMEET 2 LI 1Ch>TVE T, locals FFEDEBIE
SN, EHEDMEE LT globals ICEEINE T, BRI & A I N
Ba, TR eval () PIPOHINTOIEEEO FTHfTEnEd, MLz s—
IS E L THlRESINE T,

DIMiclznm L £9 ¢

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

Z DRI (compile () THERINZD L) BR)EBDa—FA 7Y 27 b 2FTT
20T AIELELTEET, 2OGA. XFIoRbYiIca—FLt 7Y =7
F2ELET, TOa—FF 7Y =7 bW, 5l kind % 'exec’ L Tav 4
NINTWEEE., eval () DRI, None 2% D 9,

by b XOEBNZETIE exece XTHAR—FINTVET, 7740 6D
NDFEITIFBEE execfile () THR—=—PINTVET, B globals () &
WY locals () F. ZnFNBEED I a— "L kg — AL hFEEL2RTOT,
eval () R execfile() THEHI ZEMBTEET,

execfile (ﬁlename[, globals[, locals] ])

ZDOBIEUS exec UL TV ETH, XFHNDRH D IZT7 7 A4 MK L THRESURIR
ZITWET, import X EE-ST, BY 2 — VEHEM 2 WETA — Z DB
X7 7 A4 VEBSEMICGEAAR, FilcBETY 2=V E2ERL EFEA, !

FIEUIXFINEF T2 av D2 ODFEENPG R £F, file lFFAAEN, (EY 2—
VD X 9HIZ) Python XDFE LTRSS N E T, 2D E Z globals £ X U locals 73

C DB A S N WD T, MRS T 2008 ) »IRAETE FHA,
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TNFnra =)L, B, u—AR4ETIZEME L THELINE T, locals 13T
Bowy 7RNCIRETE T, N—Y a3 24 TEHE: DIETIZ locals b FFETZRIY
% D FHATL%. locals FEEDIEM I GG, BEHEDME L LT globals 1Z3%
EINET, FEEIMG &AM INGE., BT execfiles () DO
INTVABBEDO T THEITINET, IRDHIZ None TY,

B BEHETII locals 13RI R BB 1ocals () DX HICEIEL ¥ 9 H2EuE
D locals FEEIZNTAEHEZHRATIIWVITETA, execfile () DEOH L A3
R BRI 2 — F 23 locals 1252 5582 A0 7o\ 60 BRI loacals T %
LT EE N, execfile () BEABOU—ANEZEHT 270 DEFED H
LHBEELTHE) ZLIEFTEERA,

file (ﬁlename[, mode[, bufsize] ] )
fileMDav A7 78 TT, FLLBT77AMIILATI U izl T2
IV, aVA T 77 DEIEUIELRD open () #lARAARBEEEFEU TT,

T77ANVERHCEEIX, 2OaAaVANF 77 ZEZEFIXTIC open() ZHN
HIOPEF L WHETT, file BT RAPICEDBELTCVET (LEZF
isinstance (f, file) ¢&EHL LI %), X— a v 2.2 TE.

filter (function, iterable)
iterable D9 % function WEZIRT X ) RBWEP GV A 2ELET, i
erable \3> =7 v A, RIEZVF—F+T2av 75D, £ TV—F T, iterable
DIXFHNRD G TNRDOG 6, fEROFCHRICR D £9, 29 ThRUHAIFY AR
& D ET, function D3None DHh, HEFERKZKEL £, T/hbdb, iterable
Dt I 2 BEIIREINE T,

function 2% None TIE7ZR WA . filter (function, iterable) & [item
for item in iterable if function (item)] & % T, function 723
None D& [item for item in iterable if item] EFZETT,

function 2% false %R T EEIT iterable DK EFR 2R, #WHimBNEHTH %
itertools.filterfalse () ZZ T X\,

float ([x])
XTI E T AT BUE 2 1B N BUC AR L £ 5, 5B OE A, HEOEE
TAFE/ NN BEE GATORITIULR R D A, FEBffuTuThrEFnES
Ao Flo, ZBAXTFHICHDIATFN T TO D FVER A, 5180UZ [+-]nan . [+]-]inf
ThHoTHHVERA, ZNNOGE, FIBULERFEE, REK. £ 713378/
Brmiie &5 2 e TE, FUMEDTFE/NEUSEADY (Python DIZEI/INERFEEET)
BENFET, BIEBEESIN L84, 0.0 ZIBEL 7,

J—bh: FHITHZETES, %D C 74 77 Y12k >TNaN & & QN Infinity 23
BRINspbLNERA, float FXFF], nan., inf, BLXV-inf 2, ZNZ N,
NaN ., [EOMERA, AOMAL L THRL £9, RXF/INLFDE L, + il
BLWY, nan XT3 - EHAINE T,

11
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FFEI BRI DWW TR, BUEERY ing, float, long, complex & ZHN X,

frozenset ([iterable])

frozenset 2y FA 7Y 27 FRIEL X T, &7 3 v Titerable 1> & #3E% 0L
L £ 9, frozenset BIZDWTIE, ser (55E) B — ser, frozenser bZHT S,

o a5 FRUZOWTIE, fARIAAR T 7 AD dict, list, BX O, tuple &,
collections €Y 2a—NLVZZ NI\, N—=Y a v 24 TE.

getattr (object, name[, default] )
HE I 7 object DIEMEZIKE L £T, name \IXFINITHRL TUIR D XA, XF
GNA 7Y 27 FDEEAD—DOTH o756, EOHEIEZDEEDOMEICED £,
il Z 1, getattr(x, ’foobar’) X x.foobar &M TY, fHEINEE
DIEL 2B A, default D352 5N TV REHAICEZNIEINET, 29T
ZOEAICIE AttributeError A INFE T,

globals ()
BED7a— NV v AV T =7 N2 RIFEELZIRLET, BICHEDEY 2 — L
DEFFEICZDET EIRF L EAY Yy FOPFTRZNGZERZL TVEEY 22—
ZIEL, COBBEROHLAZEY 2—LTlEd D $HA),

hasattr (object, name)
S A 7Y 27 b EXXTFINTT, XFHNBA 7Y 27 F D D—>TH o7
B True ., 29 CThWif False ZiKL £9 (2 DBI%IE getattr (object,
name) ZMEOH L, BIANZEHRT 2089 2 X5 2 & THEL TWET),

hash (object)
7Y 27 DNy Y afi FETHIUR)IELE§, Ny > aflizEETy,
NS ITHFELRRBRTIBICHFEO X —2EdIC T2 20icfibnEz 3, HFL v
EE R 28METFE LNy Y2 fliZ2FFbET (1 L 1.0 DL IR ELZSTHTDH
T9),

help ( [object] )
HAABNIL T 2T LB £ (2 OBEIINEENZEH D700 b DTY),
FIBBE2 5T WS, NEERN~L 7T 270134 vy 7V 7 aryy—)L |
THREL 9, 5B TFINDEE, XFINEEY 22—, B 77 A, AV
F. ¥—7—F, B FXa2 XY FPOHEALE L TRERI N, N7 R—U)%a
VY =)V EICHIFEINE T, BB »rDA 7Y 27 Y DGAE, 20TV 2
FMIZBHT 2NV 7 R=UDERINFE T,

ORI, site BV 2= 6, fHAAARDLGETERICEINE L, N—V a3
v 2.2 THEM.

hex (x)
(EBDY A XD) B % 16 DX FINEHL £ 7, #5HR1E Python DX E L TH
iz 2R £3, N=Ya v 24 TEH: DEIRFTFESZLDOY T 70 LR
LER¥ATLZ.
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id (object)
F7C 27 b RIME 2R L ET, COMEIRER (FRREEE) T, o7
P bOERAEIE B2 O TH L I EBMREEINTET, A7 27 b
DEMMBNEL S V2204 7Y 27 MMEIFAL id() fHZE b L
oo (FEEICBHT 2R COfEIZA 727 FOT7 FLATY, )

input ( [prompt] )
eval (raw_input (prompt)) &[E LTI,

EE: ZoBBUI AT DI —IIH L TEETIRH ) FHA | ZTOBIKTIX,
ANZHH) 7% Python DXTH 5 EHIFFL T E 9 ATDHEXIZIEL € 22w
By, syntaxiBrror %A SN E T, Xzl 5B8c =7 =24 L 54
fhofIbEHI N LinEA, (—H. ZOREEIZKIC, PEESTIE
PLAZ) T ZELBICBREZREZICZDOLDTY)

readline Y 2 = BHAATNTWIUE, input () IEBLTHES X Ot
A bV BERE R AL L 9,

— W =T DASID-D DR E LTI raw_input () 29 2 %K
MLTLEE N,

int ([x[, radix]])

I F T FBE 2 B OB L £ 3, Bl FIN D Y4, Python #4444
ELTEREABER HMEQB TR T NEA D A, BT ThrEnid
Ao Flo, BHXFHICTHOIAFN T TODF EYA, radix 51T EHLD I
B(T7 AN MEIZ10TT) 2K L, #PH[2,36] DRI/ 02 L5 L3 T
2 ET, radix B3O DYE., XFEINIONED oY) 72 HE 2 HEH U £ 975 28
B T 7NV ERUTY (numbers ZZW I ) o radix BPIREINTE D, x B
XHANTIR WA, TypeError DA INE T, 2NN DOEE. 5I8UIL@EFE
B, BB F3FENBUSEE LD 2 ETE ET, FEVNES B & BB
ZHClE (e B B2 Ao 3, 58N FELOHM 2B T a5ae, E
BBDPMROYIREINE T, 58RI oo E, 0 ZIRLET,

RN OWTIE, BUELR int, float, long, complex DS S\,

isinstance (object, classinfo)
5185 object D358 classinfo DA ¥ A Y v ATH 50, (BEHEFIXMEENZ) 372
FADA VA VY ADGEICEZR L ET, £/, classinfo WA 7Y =7~
LWERXD 7 5 2) THY ., object B3Z DDA 7Y 27 b THHH, /i, (A
BN E SN 77 7 ADEAICOEZIKE L ET, object 37 7 AL ¥ A
FUVARHEZoNIBOF 7Y 27 FThROES, ZOBBITEICREZIEL £7,
classinfox 7 7 AF 7Y =7 FTHHA 7V 27 M E T, 77 APHA 7Y =
7SR DBE TN, Z)Voky TV 2HRNICELSY 7V (D> —7 v A
BIIZHINFEA) TODLEVEYA, classinfo 37 7 A, B, 75 2A0MH 6
%58 7N, Z) 0ol TADBHERZ Lo TR 37 7N DBTRTS R

13
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E. BN TypeError SEHINE T, N—P a v 22 TEH: MFEHRE Y 7
LAY K= b2vamanE L,

issubclass (class, classinfo)
class D3 classinfo O (B £ 72 1ZBBNLZ) ¥ 77 7 A THE5EICEZIKL T,
75 ARZEDY T AEBDY TV T AL clasinfo l37 FAX TS 27 v 6B
TNLTH XL, TOHEIE classinfo DT RXRTHOIY FYDFARGNE T, ZDfih
DEETIX, I TypeError SR INE T, /N— a v 2.3 TEH: BEHRD
%58 TNADYFR—FpEMINE L.

iter (0[, sentinel])

iterator (A TV =) A7 27 F2IKELET, 2OHDGEDH 509 9T, &
W DBIBDIERIZIEFICE LD 9, 2 O0HD5 8D 0WiGA, o XKE 71 b
) (__iter_ () AV Ry, =AM 0 b an Gl 0 »SEHRT
%5__getitem_ () AV Y RN BYVR=—FFTIELEF T 27 P TRITFNUERD %
Hh, ZN6D70 FaLdpliGFE bV R—FINTORWES, TypeError H3
EHINFE T, 2 OHDEI sentinel 2352 5T WU, o IZFEOH L AJgEZ A
TP P THRIFNERD FX A, ZOGEIERINDEA T L —%1F, next ()
ZRESIEIC 0o ZEIBEL CTHEOH L 9, IRIN7MlDS sentinel & %5 L IF 1L,
Stoplteration WEHMINE T, 29 THrVLEA, RVEXIZDFE FIRINE
9, = a v 2.2 TE.

len (s)
727 FOEZ HEEOR) R L T, 5l8UTy —7 v AR CCFAN, & 7L,
F703) A M), =y TR (EFEE) T,

list ( [iterable] )
iterable DEFH LA CEHFEZ L L, OMAFLFE U %Y XA P 2B L £, sequence 13
= VA, REWEEFE—FT2arTF, HHAVIEFATFL—F AT/
TY. sequence 3T TIZY A P DA, iterable[:] EFBRICa E—Z2ERL
TGELZEY, #lAE, list("abe’) X [7a’, 'b’, 'c’'] BLEW 1ist ((1,
2, 3))d 11, 2, 31 ZBLET, 5IEBEAoNLro756, HTLWVEDY
AL ] ZBELET,

list WWEHAEERS —7 YV ARITH ), ¥— > A8 str; unicode, list, tuple, buffer,
xrange \ZCREBDIH D £ T, D a2y 7 FRIZOWBTIEMAAAMD dict, set, B
W tuple 77 A&, collections €Y a—VZZMHP I,

locals ()
HIEOR—ANT VRV T =7 N ERIEFHEEZHTL GRL T,

i

£ ZORFEONRIZEHL CUIWVITERTAEZEEHLTCH, A vy 7V ¥
Wi o — A NVEHOMHEICIZTHEL $¥A,

o

locals () BB 70y 7 TCHOHIN56. HHEZBZIZL £ ¥, HHZEZ
BHLTS, A v =7V DM BRITHEL F¥A, HHERIZZ 7 A 70y
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7 DOHRTIRIRINER A,

long ( [x[, radix] ])

SCFHNE T 3B 2 BREEEAEICE WL L £ 97, 518 FII D46, Python B L L
TEEELZ HEDETRTNE R D F¥A, FEBMHLTLTHE2EVERTA,
Fo, EAXTFPICHOAFN T THD2TFVEY A, radix 5180% int () EFEIT
XVITRRI N, x WLFHNOREL T EZ 22 B TEE T, 2nlstoga, 5l
BULEF L, BEBE. 73378/ Ez L 5 2 L3 TE, FUHDORELED:
RINE T, 1FEVNEUSED & AT (X v A1) fHEZ AL T, 515
HBzonghrolBa, oLZIRLET,

REEIZOWTIE, BUEEY int, float, long, complex ST I,

map (function, iterable, ...)

function % iterable DA TODERIHEM L, BRI NP %5V A ZIRL £7,
SBIND iterable 518 % 5-Z2 72354, function 13 Z 06 Z 51408 LTHLS T U7z
53, Bz DY 2 b ToBEBIC O OLTHEINICEHI SN E T o) 2 F XD
) R FD3H 556, B None TIHER SN E T, function 73 None Dy, 1H
HRBTH D EIRESINET; Thbb, HEDY X BT 2856, map ()
BRTOY ARG, MNRT2EENGREY TNk ) A 2R £
T REREO LI B LDTY), Lt B ED L) e —7r v AT 0 E
A RERIFFEICY A MR D £T,

max (iterable[, args...][key] )
SIEDS iterable 727 D6, BT\ —r VA CLFH, 7 NVERIZYA M) D
WD) BLRARDODZELET, 1L D L5 BLHE, SIEHETRAD D
DZIRL E7,

A7 avdkey HIBITIE 1ist.sort () THLNZD EFL &9 7% 1 5[ DIE
PRI B Z I E L £ T, key ZHET 2HLGEFXF—7 - FEATR TN LD £
HA (7EZld max (a,b, c,key=func)), X—=3 a3 ¥ 25 TEH: £ 7> avd
key BIEANBIMS L E L 7.

min (iterable[, args...][key] )
5183 iterable 72\ D¥GE, 22 THOWE =7 VA CLFHN., F 7NVELIZV AR D
HHRD)BERNDLDZRL £9, 1AL D LIS G, BIEETRDD b
DEBRELET,

F T avD key BIBUICIE 1ist .sort () THONLZDEML X9 7% 1 515 DA
PR BB ZIEE L £7, key ZHET 288 IEX—7—FEXThTFUILRD £
¥A (722 min(a,b, c,key=func)), X\—Ya ¥ 25 CEH: 7> avd
key B1E0EMI L E L 7.

next (iterator[, default])
iterator *5, next () XYV v FIZk D, ROEZZHRLET, b L. default ?
EZons s, AT L—=0ETHIELEHIC, ZOUPRINET, ZNUNDOES

15
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¥, Stoplteration ZWEHINE T, N— a ¥ 2.6 THEI.

object ()
IV EROBEBERA Yy P22V, HTILA 7227 b 2B 7,
object () WHAZANDI FAD, HEV 7 ATT, TiUi, FIRZANLDI 5
ADAVAY v RO XYy FifZ2Rib T, N—Y a3 v 22 TEM.N—Y 2
V23 CTEMH: ZOBKIZ V55O ZITMTEHA, DX, 518ZZH L
FLADEGHL WX L%,

oct (x)
(FEEDY A AD) Bz 8 HEDLFINEWLL £9, F5RIZ Python DX ELTDH
iz ac 9, N—=Ya v 24 TEH: DETEZF 52 LDV T 7V 0K
LEHATL.

open (ﬁlename[, mode[, bufsize] ] )
77ANZRCT, 77AIIAT I M ICTHHINSG, filed 7V 27 M %
BLET, bL, 77ANDBIT R4 6, 10Error BRI NE T, 774
ZHC E &L file DAV AT 7Y ZHETFIETIZ open () ZHIDVBEE L
WITHETY,

RAID 2 DDEE studio D fopen () EFU T filename 1ZFHE 72> 7 7 4
WVDHHEIT, mode 137 7 ANEZEDLHIICLTHS2ZEELET,

b X LIS mode DX, FEAHLD "rr | FBERAAR (7 7 A VBT TICH
ETHIYIDEED 6 NET) D 7w’ | BIRLEHZIAAD a7 TT (WL DHOD Unix ¥
AT LTIE, 2T OEZIABRDBED 7 7 AV — 7 WEICBIRZ S 7 74 VDK
FEIGEMINET), mode DB I NIG6, BHEDMEIZ v/ 1TV FET, 774
WEFETIETXFAFTE—FT77A4ANVZHEET, '\n' XFE, 77V 74 —24
TOUITORBUCE I NE T, BHEEZEO L7012, N4 FY 774 V%L
& X2, mode DIEHIZ '’ ZBIML BTN R D FHA, XA FV 7741 E
TFTEAL 7 7ANZENELABE) XIS ATLTH, FFatryr—raroff
H IR DTHERTT, ) I mode 125 Z SN B A[HEMED & 2 fHIZ DWW TIZHE
BLET, A7 a3 vD bufsize 518UE. 77 ANDIEDITHELE T E Ny 77D
YA RXZIBELET:01ZIENNYy 770 v 7, 1IZTHA NNy 770 v 7, Z0ftho
EDMEIZIRE L 728 (DERUE) O A4 X% boNy 7 72T 22 L 2ERKL
T bufsize DEBPEADLGE. Y AT LOEMERFWE T, FEH. MHAZITHMD
Ny 77V THY, ZOMDT7 74 VEERE NNy 7 7)) v 7 TT, BigIh
7ea. VAT LD EDOEMMEbIE T, 2

et wt , BE Y rat 7 7 ANEEFE—FNTHEET (Cwt F7 740V
BT TICEFETIUIY N EED 2D THELTLEE W), XM FVETFAI 774
NEXMT B AT AT, 277A4ANVEZANLFYVE—FRTHLZDICIE 'b’ 28

2HRTIE, setvbuf () 2o TR VI ZAFALTIZ, Ny 779 A4 A%2{ELTOLEIHIEH Y T4
ho N7 7Y AL RXAZBETD-0DA V¥ 7 2 —AE setvbuf () 2o T fTbNTVLERTA, 5
DD U0 WEITINIBETHERHIND L a7y vy T T52803H0D, EDOLIBERICZE ) DR
ETHEEEDH 2 HEBROPSTT,

16 2. MHDHEL



The Python Library Reference, ') ') —X 2.6.2

LT EEW (XHL WS ZTF AT b’ FEHINE D),

BEHED fopen () IZBIT D mode DAEIZINZ T, 'U’ 713" ru’ ZfEH) 2 LT
E£9, Python BRLITXFY A —F2fToTWw 5 (FEETIIL TV T) HfA.
77 ANDBTXFALT7 7 AVTHPNE T2, TRXF & LT Unix IZE T 5 HIT
TdH 5 "\n’ . Macintosh IZE T 2EITTH2 "\r’ . Windows IZE T 31817 T
HB'\r\n’ OVTNZM) T LHTEET, T16DEITXFOIMTRELL E
H. Python 707 7 L0513 ' \n’ IZHZ £9, Python 3T XFV H— %
LTHRINTO 548, mode U’ 1ZBHEDOT XA FE—FEFMKICRD £,
BN 77 7ANA 7Y 27 bidE, newlines EFFEN S @M ZFi>TED,
Z DfilZ None (BATHBR O 6 o> 72858). "\n’, "\r’, "\r\n’, IR
Do BTOWRITIA TGty TNk £7,

'yt ZRODBROWIRBOE—FIEX v, w, ral DWITNDLTHE S, W) DR
Python (23 1F 2 BLHI T,

Python Tl¥, fileinput,os,os.path,tempfile,shutil REDLEHD T 7
ANEEEY 2= VRSN T ET, N—=Ya v 25 TEHE: £— F T D
FHICOWTORIRBIEAINE L 7-.

ord (c)

B3 1 DEZ o7 CFHNIR L, Z D3FHDS unicode 4 7Y = 7 k7% 613 Uni-
code I— FARA VP 2RTELZ, SEY P XFILGIXZDNAL FOEZIRL %
T, 72EZR, ord(Pa’) 3B 97 KL, ord(u’\u2020’) 1¥ 8224 ZiRL
F9, ZOfEIF8 By FLFHNIKT S chr () DWiTH D, unicode & 72 =7 b
W9 % unichr () OETT, 515D unicode T Python 23 UCS2 Unicode %It
BolE, Z2OXFDa— FHRA v FEli¥E2 & T [0..65535] DHEIFHICA > T
iU b A, ZOHEPEADP SN ECFHNDEI D 212D, TypeError
PEHINLZ LIk £,

pow (x, y[, z])
xDyFEBELET; 2B UE, xDyRITHT S DEY20%2BL £ (pow (%,
V)% z KD ECGHEINET), 512D pow (x, y) W)L, FHE
HE T2 o7 xxxy EZAliTT,

FIBUIEMEIL T TR b £8 A, HIEADOYG, 2 EBRMEEICE 1T 5 B8]
HHIDSEH S 3, @B B L0, RBEBOEGEE I L T, Z2HD
FIEMBEDE TR VIRD . #HRIE Amflgzo) gaEBE LRI ) £9, A0
B, &Toq BRI/ NI RNICZ I 1, FEVNUS O FERR I N E T,
BIZIE, 10%%2 13 100 ZIKL £33, 10%x-2120.01 ZIRL £9, (RBICHb
N7 #4813 Python 2.2 TEM I 417 H DT, Python 2.1 LAHITIE, D5
DL TCOHDMEBE DS, ISR SN E T, ) ZOHDII B ADGE,
ZO0DDFBIFMHAINE T, D250, x BIO y FEBHHITRITNILRS
Ty RIEADME TR TIR D A (ZDOHIPRIZ Python 2.2 TEMI N E L 7%,
Python 2.1 DARGTIE, 3 DDIFEN/INEUR 51 8% 1D pow () IFFEV NI DOALDIZ

17
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B¢ 2 ARAEICK D, 779 b7 4 —MEEFDORERZIEL £9),

print ([object, ...][, sep=""][, end="n’][, file=sys.stdout])
object BELTHA]) % sep TXUID 36 A P Y=L, file IZERR L., HFERIC end
RN ET, sep,end Z LT file 5 Z o556, ¥—7—FeichGEzoh
DN H Y £,

F—"7—FRLD5EIZ, str() BTBHEHIT, TXRT, XFINELHI N, sep
TRUIONBBE A MY —AICEHEEZHIN, mEllend zHZHLE T, sep & end
DM EDH, XFHNTRIFNERD FEA, ; T74NV FDEZIBET 57012,
None THHOTHMVEXTA, b L. object 526N ITFIULX, print () &,
BRI end Z00FESHL £,

file 5181, write(string) XV Y FEKOIA 727 FThiFnudih ¥
Ao TBEI N\, None THHEAEICIE, sys.stdout DMHELNE T,

J—hk: ZOBEIZ print LW AHID print AT —F AV ELTHERIN
570, BEIIHHTEEYA, AT—F XV FZ2HEIDLL T, print () BA#%E
97l UMD future A7 — b XV P ZEY 2 = VDRPITE LTI,

from _ future_ import print_function

N— 3 v 2.6 TE.

property ([fget[,fset[,fdel[, doc] ] ] ] )
new-style class (1 L \WIEAD 7 7 ) (object OB IN/T 7 A)IZEIT ST
a T4 @R L £,

foet \XIEMEAEZ BUS T 2 72D DBAET, [FRRIC fser IZBYEAEZ BE T 5 72 0 DEIEL
TY, 7. fdel \ZEMEZRHIRT 2720 0B%Cd, MUTICEM: x 2% 9 SRR 72
FAEEZRLET, -

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

def getx(self):
return self. x
def setx(self, wvalue):
self. x = value
def delx (self):
del self._x
x = property(getx, setx, delx, "I'm the ’'x’ property.")

doc Db LEGZoNTLhoiEEnn7aXT 4 BHEOFFa Xy P XFINCRD %
T, G260 SA, 7a X740 feet D EFXF 2 X2 P (3D LHIUL) %
aE—L 7T, Zuck ), HANYEH 7087 4 % property () & decorator
(Tavr—=2)t L Tli>THEHBIMNL LH)ICHDET, -
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class Parrot (object) :
def @ init_ (self):
self._voltage = 100000

@property

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

DEHIICTBE, voltage () 23 L ARTDOFEAN D HHEED “getter” 1272 D
E

TunNT 4 A7 2y Mk, BESIEBEE R MR E LT A . BiEoEE %
BT 5T aL—FIZE L%, getter, setter, BL W deleter XV v FZ&EF
HLET, ZUx, LUFDBRWHITT,

class C(object):
def init (self):
self._x = None

@property

def x(self):
"""T’m the ’'x’ property."""
return self._x

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

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

ZDa—FiE, mPOH EEMTT, BN, Jux DJEM: L [E U 4R (2D
FlTlE, x THZEZDHZEITHFEELTRFI WY,

RINB|EL, av A7 7 5D51 R ML 72, fget, fset, ZL T fdel J&
WL ET, N—Yar 22 TEM. A=Y 3> 25 TEHE: doc 852 6517\
B2 fget D R ¥ 2 X ¥ F IR,

range ( [start], stop[, step])
B2 G0 AL 2ERT 270 DEHEREEETYT, for V=7 Tk flibitE
T, BIBULEE OBETR TSR D $ A, step 5D I NI GG, BEHED
il 11270 £9, start 5IEDEM S N G6, BHEOE 0 122D 7, ek
Tl WHDOBEES| [start, start + step, start + 2 * step, ...]
ZIRL ET, . Hstep* DIEDEDY G, mEDEFEIL stop £ D H/II v start +
i * step DIRAMHEIZK D £T; step BVWEDEDOES, RBEDEE L stop LD HK
E\ start + 1 * step DER/MHEIZRD £7, step 3R TH->TUIRD £

19
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AEbRITNUE valueError 5% INET), U TMHlZrn L £7,

>>> range (10)

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

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

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

>>> range (0, 10, 3)

[0, 3, 6, 9]

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

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

>>> range (1, 0)

raw_input ([prompt])
G188 proompt DT 5556, REOUATZ R TR ICH I SN E 9, XIC,
CDBEIBUI AT S 1172 5t A A TXTHNER L T CREDOSEATZIRVT) IR L
¥, BOF SitAAFEN 5 & EOFError DA EINE T, UMIHIZRL £7, :

>>> s = raw_input ('——> ')
—-—> Monty Python’s Flying Circus
>>> 3

"Monty Python’s Flying Circus"

readline €Y 2 — DA EFNTWIUL, input () 3EERITHES X0t
2 bYBRERROEL 9,

reduce (function, iterable[, initializer])

iterable DHEFRIZXF L T, iterable Z H—DMHICFIMET % &k ) BB T2 2D 5 #%
b D function Z i S ICREMWICEMH L £7, HlZI1X, reduce(labmda x,
y: x+y, [1, 2, 3, 4, 5]) & ((((1+2)+3)+4)+5) ZF®HL 3, A5l
Bx 1ZRFToMEIC 2D, G518y 1X iterable 226D L Z2HFHEIC 2D £,
F 7' a v D initializer BWEAET 556, FIHE.OFRIC iterable DSEIHICED L E T,
¥ 72, iterable 3 EDGEIIIEHEDMHIZ 2 ) £9°, initializer V352 5NTELH T,
iterable DH—DHEFZ L Fio T WG, RYOBEZENPRINE T,

reload (module)
TTIA YR — b N7 module 2 FHERRL . FOIMLL £9, S1EUEEY 2 — L
F7T 27 FTRHRIFNUER LB ODT, TOA VA= MIES L TuRIFUI %D
FHA, COBBIZEY 22— VDY —RAa—=F7 74 VZIFLT 14 ¥ THREL T,
Python £ ¥ 7V 060N s Z L L= a3 v 2L 2 WERICHRT
T, ROMEIX (module 51 LR L) €Y 2a— VA 7Y =27 FTY,

reload (module) #1795 &, TN T THOIE T

Python €Y 2 — VD a—FigHa vy 3f v3h, €EYVa— L )vpa—F
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BHEERTINE T, TP 2—NVOFERICH S, 6 2DHENKEMIT 5
NEATS 27 b EHAICEBRLET, BBIEEY 2 — 0D init B E
MOHINEZ EEHH A,

Python IZBF 2Mhd A4 72 = 7 b LMK, MDA 72 =7 F DX &Y H
. ATV BRI R0 EDFHAHINERY A,

BV 2 — VAHTZEBEINOATNIHT LA 7P =27 b (F3ERisn4 7Y«
7 M) ZBETEIOEHRINET,

LIHI DA 7 27 b I DMDES 2 — L ED 6 D) ZREZIT T3
BE. FNoZ2HEtA T 27 ML Y FLETZ LT WD T, ShE;
5 HOTHHIZEMZEERIER D A,

W OPHEHADD D

Y 2 = VIESGENICIE L WS, 2 OPIIfLICERIKL 7256, ZDEY 2 —1D
RAD import IXEY 2 —NVHE T —H)IZIENA v FLERAD, GBI
kI N) €Y 2 — NV A 7Y 27 % sys.modules ICREREL 9, > T,
EVa2a—NEue—FLAEETICE, reload() T5HICET import (EY 22—
DL E BN LI N/ A 7P 27 ML Y FLED) 2 HEfTbRITN
7% 0 £8 A,

EY 2 UPHu—FINLH, ZO0HHF (BT 22— NVD7a—NVEHEZERE
TIEFZDOEEEY £7, ARTOHERLZIT) L. DHIOEERL2 LEZT5DT, —
BRINCIERTEIZ D D XA, TN A=Y a v DEY 2 — B H 0w AN—2 3 VTF
BINLAHZERZL TR VWES, HOEENZOE FHED £9, fFE1 70—
NWVTF—=TNRA T 27 bDX vy a2l T, ZoEEZ €Y 2 —
NEEEZ ST 2 ENTEET —2F D, try X2, &
BB TCT =N BH20EI)Z2 T AL, ZO#HLZRIZT Z L TE
7, :

try:
cache

except NameError:
cache = {}

HAAAEY 2 —VPEINICE—FIN2EY 2 — V2 He—F§52 L, AIE
RN TIEHD FEAD, —BIVIZZUIEFERTIEIH D FEA, BT sys,
_main_ BXO__builtin_ TT, L2LEDS, L DA, IHREY 22—
WA 1D FRII I 115 £ 9 IFiREF SN TE 69, e — FINgaici3f
SPOMHTRKT 200 LNERA,

—HDEY 22—V from... import ... ZflioT, 7V =7 F2MTDEY 2 —
APpSAYR=—FLT0BEES, MFDEY 2—L% reload () THOHLTYH,
FDEY 2= NDoAVYR=—bINLA T2V P 2HEERT LI LI TEELA
— ZOMEZEET 5 —DoD X, from XEWPEFHITTLIET, ) —>
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DFiEIE from XD DI import & REMNZLHT (module *name*) Z{#i9H Z &
7.

HAEED 22— INWIT TADA VAT VARER L TOEEE. 2DV T AZERL
TWVBREL 22— LDOFHR—FIZZNEA4 VATV ADAY v FEFRITHEL XA
— 2o 3w I RAEREEZFHOODITE T, ZHIZET Y S AOEAETHEL
QI

repr (object)

F7Y 27 FOHIFEARE AR GUFINRR L FT, JUIREHTRoNn D
(7 A—rDO)YEERILTT, HWHEOBEKE L TIDBIEICT 7R ATESL LI X
WEF]TT, ZOREIZE K DRLCOWT, eval () ICEI N L ZI2HEUfEZ FF
DIV BTz b ERILFINEERL L) ELET, 29 ThLEAIE, A
FFIMCHENA 7Y = 7 F ORDOA4HE] L BIMDOER CRIKOE&IEA 7Y =7 b
DELHTET FLAZEGEAE I ZRLET, 77 ARIE., _repr_ () AV Y %
EHRTHIET, ZOBBUCEDZD I I ADA VY AY Y ADNET D% HIHT %
ZEMTEET,

reversed (seq)

FBEZMIEICIO BT A T L —% (reverse iterator) %Z iR L £ T, seq &
__reversed_ () AV FRZROA T2 b ThHLEZPL, = VAR
g bha) (_len () AVYF, BXO, 0 2olhFFr8BEZ518ICE 3
__getitem_ () XV Y FN)ZHYHR—FLTRITNIER) FHA, N—=Pav
24 TEBM.N—= a3 v 26 TEH DAY LD __reversed_ () XV v F&2FEL
AREEZBEML £ L7,

round (x[, n])

x /NI n i CALD 72 F B/ NUR B DOEZ IR L £9, n DB IND L,
WOMEIZERITR ) £§, MRIZRE/NEETT, HIFRbE 10 D<A F A
n DEBIZAD 5NET, ZODMEKE DHEENEL WS, Yabhsiiins hm
WD SENFET HE> T, #lZIXround(0.5) 1 1.012% 0D, round(-0.5) IF
1.0 D E7),

set ( [iterable] )

Hlwkey MIA 727 F2IRLET, 47> a v Titerable 6 L > - HE%
s EbTEET,

fhd a v FHIZOnTiE, HAIAART 7 AD dict, list, BL D tuple 7 7 &,
BLUO, collections BV a— )L Z2ZHT I\, NX— 3 v 24 TEM.

setattr (object, name, value)

getattr () EXfZATEKTT, 51z FNA T 27 b, XFF, 2L T
EEDOMETT, XTI T TICHFET 2 EEDLRITTY ., Fie kBt 4RITH 2
FVERA, ZORBUITEE L 7z iEE L @EIcBhEM T £, el 724
7Yz MZBWTHBRRGEIZRD 9, #lZ1X, setattr(x, ’foobar’,
123) 1¥ x.foobar = 123 LAl TT,

22
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slice ( [start], stop[, step])

range (start, stop, step) THEINZA VT 7 ADELEZERTATIA A
(slice) 7 7Y =7 F%IEL 7, range (start) A7AAFT 727 FZRL
9, 5l start B X O step IFEHETIX None T, ATFA AL 7V =7 bk
A L DB start, stop BL W step ZHib, TN6IXHIZHIEKT
b7 Ml (X7 3EHEDME) 2B LET, THHDIEICIE, ZDOMDIE->ZD
EL7EREIEH D FHA; L2LEDS, 246 Dffil: Numerical Python & X
O, Z2OMDY — FR=F 4 ICXBIRTHHASIN TV E T, AFA AL TP
7 MR INTA VT ABEEMX PO S BEICb BRI N E T, Fl 2L
a[start:stop:step] ¥ a[start:stop, i] T, A TL—FZRTH )
O EODBE. itertools.islice() BT I\,

sorted (iterable[, cmp[, key[, reverse] ] ])
iterable DHEFE%Z b L 12, WRFEZFADH 722 A M 2ERLTGRLET, 47
> a VEI emp, key, B L W reverse DEMIZ 1ist .sort () AV v FERLTT,
(ZEBEAfele >y — o Y A8 fICHARH D £7, )

cmp 122 DD 54K (iterable DHEF) 05722 A5 LDOWEBERZIHEEL T, I
IO DGIEDI 2 DHDGIBUT RTINS v, FEL v, RELRIRE TaR, ¥
v, EHZIRL £9, cmp=lambda x,y: cmp(x.lower(), y.lower()) .
7 7 4 )V Ml None TY,

key 132 1 DD51 806 % 2= HEEL £, JUdH%Z DY R+ OEFED & HlED
F—ZY HTDIfibiE T, key=str.lower, 7 7 4/ MHIZ None TY,

reverse IZEABEH TS, True 25k v b N84, VA M OBEEIXME 4 D I HI
HL7Z-bDE LB ZNET,

— T, key B L O reverse D7 1 X 2 XFZED cmp B EIEET 5 X D H
CHIfEL £9, Z4UZ key B X O reverse 32 N2 D EFRIT—FE72 VT filid 2 1,
cmp 1FV A DZENZNDOEFITH L TEBRIIENS Z LItk b0 T, [HA
D cmp BAE % . key BIBUZEWT 275151, CmpToKey recipe in the ASPN cookbook
<http://code.activestate.com/recipes/576653/> % ZM T S\, /N— a v 2.4 TN,

staticmethod (function)
function DFEFIRA Y v FZR L £ 7,

HYX Yy FIRREBROW—51 82 Z 1T XA, #IXY vy FOESIZ, UTFD
FHIEHIEbINET:

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

@staticmethod ZBIEK decorator (72 L —%)ETT, L < I function Y
77VYARZaTNDTEILH ZBBERICOVTOFTHZSHL TS v,

23
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DAYy FIg7 7ATHOHTZE BZIECL)) b, A VAFZ VA EL TN
HIZ e BIZIECOL)) bTEET, A VAZVRIZZDY 5 ADMITH 0% %
WTHESHINE T,

Python IZE T ZEHI A Y v Fid Java ° C++ ICB T SEIA Y v FEFRIL T ZE
T, X DHEALAICOWTIZ, classmethod () 2L TLEZ 0,

b o LEHX Y v FIZOWTOERDIDE L 51X, types DIEHERIFEIFICOWTOD
FX¥a XV b Z2BOTEZI W, X=Y a3 v 22 TEIM. N—Y a3 24 TEH: B
BTaL—FMECZBMLE L.

str ( [object])

F720 ) ELHFEAREBICRHELZLOZELXFINZEKEL £7T,
XTI L TIEZ DX TFIAKZIRL £9, repr(object) & DEWLIZ,
str (object) IFHIZ eval () DR TE 2 LI XTI %2iR%Z ) LikA DT
TRV EW)HTT; ZOMBOHWIZAF R XTI ZRTEIAICHD
o BB EZ oo lga, BOXFEH " KL £,

KFINC O TOFMIE, & —7 v ADEREICOWCTOFH, ¥ —7 v 2B gy
unicode, list, tuple, buffer, xrange LT IO (CCFEINEY =7 v ATT), 7. X
FHEFD XY v FlzownTld, XFEIAYV Y R 22T X, B L 73075
EUATBEDICE, 7Y 7 L= F XTI, TFTNT 4 —<y MR IS THIES
N3 s FEEFZHEML TSV, 5123, XFINE & unicode () BT
S\,

sum (iterable [, start ] )

start & iterable DBEZZIEDP G ANNE L TOE, fMZKL X9, start (&7 7 4
VT 0 TY, iterablee DEFZILHH IIEME T, XFINTH->TUIRD FHA, X
TIPS by = Vv AZEGT 5EEDPDIEL WHEIE 7. join (sequence)
T, sum(range (n), m) & reduce (operator.add, range(n), m) &
W%Td, FEIV NGB Z AR TINE T 21212, math. fsum() 22T X
WV, N— 3 v 2.3 TIE.

super (fype [, object-or-type ] )

type 7 7 ADPL, FlF, WBEHOHE T Yy P27 25, A 727 %
RLET, 2HUFTZ FADHFTE—N—=54 FINTMWEXY Y FIZT 72 ATEHD
WMER]TT, BRERDIEF X, type HEDRIZIND EEZDZ\WTIE, getattr ()
EFILTY,

type D __mro__ JBMEIX, getattr () & super () DM THOLNZRKDIET
T, AV vy F2EEL X7, EBHEZ, BT, MROBEMGE)STER S U, bE
IRZMLL 7,

bL, 700055 Z o, BINDEA——F 7Y 27 MMIRIK
INFET, L, S7O0DDFEBA 7Y 27 FTHHIUL, isinstance (ob7,
type) WWETRZUNIEARDEFHA, L, S7200D5 BB THNIL,
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issubclass (type2, type) ZETRITIERD FHA(ZNUXT TARXY Y
izt o THRIZEDTL X 9),

J—k: super () I, new-style class TOHEEREL £ 7,

super DRI ZTGIZ 2R L 9, 77 ADREEIZH—DMAK L L, super 13
AT ZHR T2 LRI FRAZSRT LI LN TELLLET, a—FiExX v
THFYABBGICE L XL ET, ZOHEBD super 3 70 75 2 v IEEE
THoNZ b LRI R TT,

ST-0OOMAGIL, BINZARFETRE N TOEBOMWEKEZ S F—1+T25700b0
TY, ZOM&EIZ Python Fifi CTH—DHA L 2% A — L LAWVWEEP, ##iVZ% 2
YRANDRBIEE L EETIER SNV DTY, 2t “diamond diagrams” @
k)%, EEOBEEZ FADBFELAY vy F2FEHETZIL2AEBE L ET, R0
HEL TRTOZDAY y FOREUCMOH LA Z2HR>Z &£ 22K L £ 9 (FOH
UBFATRFICIRESI NS Z £, 77 ADBEOEHISHIGS® 2 2 L, FiTh;
IR I N A RADUH 7 5 ZITHIBT 52 L DD TY),

WD — 2B WT, PR 2 == 3 2DHOHLIZZD L) IR BT
L9, :
class C(B) :

def method(self, arg):
super (C, self).method(arqg)

super () ¥ super(C, self)._ getitem__ (name) D X 9 BRI
Fy FPEREDOBHEZHO —HELTHLNTVEIDTHERL TLSEI WV,
__getattribute_ () AV Y FRPHINZIEFTHRRIND L HIcFEINT
B, BEOMAPY R—bTELXH)IChoT0ET, THUEST, super ()
¥ super () [name] D & I B XXPHHEF 2 - 7 IFBR N 2 BESIR AT II3E
HINTVLRVDOTHERELTLEI Y,

F7-. super () DALY v FEBICREI N W EIZHFEHLTHFX WY,
SOOI EMGBERE L, EYESHERD T, N—T a3 2.2 TE.

tuple ( [iterable] )
iterable DEE & BEDF LT, 2OHEFEDF ISR 25 7V EIRL T, iterable
=7 v A, KiEEY A= T%arv5)F BXUOATL—SFF TP/ %L
52 EDTEET, iterable 3T TIZY TVDGE, Z2DF 7NV EEHETITRL
F9, HIZIX, tuple(‘abe’) X (fa’, "b’, 'c’) ZRL, tuple([1l, 2,
31) 1 (1, 2, 3) ZBELET,

tuple 7 7 Rld, AED> —r v AMRT, ¥ —T > X8 s, unicode, list, tuple,
buffer, xrange \ZTHBHINE T, o a v 7 FHRIcOWTIE, lARIAA T 7 AD
dict,list,BX W set &, collections BY 2 — L ZZMHT I\,

type (object)
object DMZR L ET, A7V 27 FOBOMAICIE isinstance () MlAAAREY

25
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ey 2 eI nE g,

3BT SN GEICE type () BIEEBABT 2 L H)lcav A b7 788 L
€ EEXE

type (name, bases, dict)

LA 727 b Z2RLET, AEWICIE class XOBEINAETETT, name X
FHNE 7 7 A% T, _name_ J@MIZHD £, bases ¥ TINVIIIEIE T T A D
FC, bases__ JBMEICR D T, dict FEHFIZ 7 7 ARBOERZ & LA H124H
T, __dict_ B ET, EZIE, UTD DD XLIIFAL type A 7V =
7 FED £7,

>>> class X (object) :
a =1

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

N—3 3 v 2.2 BN,

unichr (i)

Unicode 1281} % a2 — F2#EE i 12725 X 9 %30T 1 XLFD>6 72 5 Unicode XX FF1 %
KL FET, B2, unichr (97) XXFFu’a’ #RL 7, Z DB Unicode
XTFHNZT S ord () DWETT, BIEDIEY 7 HiBH L Python 25E D X I IHERK
ENTVELIHF L TWET — UCS2 7% 513 [0..0xFFFF] TH ) UCS4 % 513
[0..0x1OFFFF] TH O, ZDELSNTT, ZNUUNDEIZK L TIE valueError
DR INET, ASCHD 8 By FDFINH LTI, chr() 22T 30,
N—3 3 v 2.0 TE.

unicode ([object[, encoding[, errors] ] ])

IFDE=FDIHE—2%ioT, object ® Unicode LFHNIN—=a v 2R £

b L encoding D>21% 721% errors 352 50T WAL, unicode () X8 EY D
XEFHNE TSI INNy 7 Il T B A 7Y 27 % encoding D codec % -
T7Fa—FLZ7, encoding 87 X ¥ L v a—5T 4 v I 4% 52 5 FHTT;
KDLy a—T 4 v 7TDOEA, LookupError %A INE T, =7 —UHiX
errors ICES>TITONE T, ZONRIRXA=FIFIATTZ v a—F 4 v TR 753
FOWNFHZREL £, errors DS ' strict’ EHEOHRETT) ODEEH, L7 —
FAERFIZIE valueError YA I NE, —J7. "ignore’ Tlk, T 7 — I
D) BIHEHIND LI D, "replace’ TIEAXDEILT, U+FFFD %
ffioT, Fa—FTERLOLLFEREEWWZE T, codecs BV 2 —IZDW0T
LML TR,

A7 avDRIA=INEZ 5T WE{A., unicode () & str () DEIE
ZERET, L. 8EY FXFHTIEA L, Unicode XXFF %2R L £7, ok
FEL S W ZUE, object 3 Unicode XFFN»Z2 DY 77 7 X6, 7a— Rz —
Y149 % 2 & 7% < Unicode XFFNZ2KT L) 2 ETT,
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_unicode_ () AV Y FZEMHLTVEA TP 27 FDEE. unicode () X2
DAYy FaE5187: LT L C Unicode XFANZAERL T, 20N DA T
PV PG, 8y b, A7V =7 P DT — % B (representation)
ZMOHL, Z20HB 774NV 2y a—54 v 7T 'strict’ €— F®D codec %
fifi > -C Unicode PN EHLL %77,

Unicode XFHNTDNTDE 54 HHRICOVTIE, > =7 ¥ ABDEEHEIC DT
DFH., > —T > A8 str, unicode, list, tuple, buffer, xrange % ZW T I > (Unicode
XFINE> =7 VAT, £, XFIREDAY v FIZOWTE, XFIIXY v
R 22 NS, BIPL XTI 2NN 57012d, 7V 7L — P, X
FHT A=y MMREICTHHI N2 HETZHHLTII W, I612F, X
FHULE & ostr () BZMT I, N=2 a2y 20 TEML. N— 2> 22 TEH:
__unicode_ () DY R—FNEMEINFE L 7%.

vars ( [object] )
FIBEEL TlX, BEOR—A LY Y RV T =70V T 2EEEZEL T, €Y
2= VIR FHEBIVIAAL VAT VAFT TS 27 b (F13ZF DM dict
JEBEZ RO b D) 25 E LTHALGS., 2D 727 PO YRV T—7)L
BT aFEZIREL £,

T S NBHHREHET S TEH ) ¥ A BEIHIET 55 K5 —
TMCH 76 THBIIRERTT, ¢
CBAEDIHETIE. O— A AHIADAA T 4 v 7GR A2 E AN, (B 2—

NDEI ) DZ =T o) ML 7{HIZHEEZIT 200 LnEYA, I 0ELIFE
HINns»bLlnEdhi,

Xrange ([start], stop[, step])

ZDBIEIE range () ICIEFIZ LXK BITOE T2, U R F Db DI “xrange 4 7
Px 7 M ERBELET, IOV 27 MEIANEHEY =7 VAT, WiET 5 Y
AFEFUMEZFS £928, 206 DEHATZFERICEEL ¥ A, ragne() I
N2 xrange () ORI AZ 725 B DTT (xrange () FERIZGU TEZ 4
KT 206TT) 2L, XEVEDE L WilEETERHHOMHEZ 9 KFe,
(V=7 % < break THEIZ NS Lol k) I0) PO TOMEZIE) &1
RS ZWGEIZZDRD TIRH D XA,

/=K xrange () B vy NI EREDLDICEREINTVIEHTHY., 2D
FHD7- D122 FOIRZH L T 256035 D £, Python @ C FEHETIE, 4
TOFE % =4 T4 7D Clong H (Python @ “short” FEHI) IZHIBR L TE D, BEK
DA T4 7D Clong HOHFFHANICINE % X ) ER L T0E T, b LKELHHH L
o1 X, WIOFEETHSD itertools Y 2—)LD, islice (count (start,
step), (stop-start+step-1)//step) Zfi) DB WIHELbHINEE
Ao

zip ( [iterable, ] )
ORI TVDY AL ERIRELET, COYRLD I ZBHDY NI EL DS —
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FUVAFERIBAT LU= MAREA 7Y 27 PO i BFHOEEZEAT T, BIN5
YA MIGIBDOY—r v AD ) bEIVERNDODDEIIYIDFEO s nE T, 5l
e THUEIDEEIZIX., zip () ZRHAES 523 None @ map () LTV F
T, BB HR—DY =7V ADGE, | BROY A6k YA MZ2IRLET,
FIBZHEE L B0GS, 2OV A MZERLET,

AT 77NVD, ELoANDFMMEFBZRIESINET, ZDLD
zip (*[iter (s)]*n) ZMHoTT—FRI%Z n RO V=TT 577 R
TV TTEIENTEET,

« B L ORI LT, YA MZ upzip T570DIC zip() Z2fH) T ED
TEEY,

>> x = [1, 2, 3]
>>> vy = [4, 5, 6]
>>> zipped = zip(x, Vy)

>>> zipped

[((1, 4, (2, 5), (3, 6)]
>>> x2, y2 = zip(*xzipped)
>>> x == x2, y == y2
True

W= a3 v 20TEBIM N=Y23 v 24 TEH: ZRETIE, zip() 3P ED
—ODHEZERLTED, 2OV RAF2IETHRH DI TypeError ZXH L Tw
L7,

__import_ (name[, globals[, locals[, fromlist[, level ] ] ] ] )

J—hk: ZHUZHA D Python 7075 SV 7 CTIEIMBIETII RV, @HEZEETT,

ZOBIEUE import AT —F XY ML OO INE T, Z4Ud (builtins €Y
2—)V%AYHR—FL, builtins.__import__ Z#DY¥T3 I L T)import A
T—MAVIOBREEBLTL-ODEZMAZIDARETI D, 5TE, 7v 724V
R—=FT 213292, KKOBEAHHTT (PEP302 22 T X \»), _ import_ ()
ZEEMHT 5 2 LIIMT, AT, FETRHCHATIDIRET 2 €Y 2 — V2 (4 VR —
F45LEETY,

COBEIE, €Y 2=V, name A v R — 1 L. globals t locals D352 6 1LiUZ,
Ny r—=yDavrx A MTHETZ &) EIRT 2005E T 2 DIV E T, fromlist
A7 27 b, B LI, Y7L 2 —IVDLHIZ 5 2., name THZ 5615 %
Ta— oA YER—FINDHZBEDRDH D FI, EHERNR LTI, locals 51
Fo K Hbd, globals 721355 import AT —F XV FDRy =Y av 5%
AMRRETEOIbIET,

level 1Zixf, L IE, N ELESDA Vv R—= 2 2BELET, T 74
VR E -1 TR, N A YR — DM AR AE T, 0 FH A VR —FDARE
fTLET, IED level DAEIX.,  import () ZMUOH LT L7 MY oEE
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NRELDBT 4 L7 P DREEZRL £7,

name \3BE ., package.module DI E LD, name TH Z 6 N7 4] TR
MDYy r —2 (BHID Ry b EFTOLEN) 2RI NET, LarLiadrs, %
TR fromlist I35 2 645 &, name THZ L NIARIPRINET,

B Z 11X, import spam AT —hF XV MiE, LFD XS N4 b a— FimsL
9,

spam = __ _import__ (’spam’, globals(), locals(), [], —-1)

import spam.ham A7 —hFX ¥ M, AP ERD T,
spam = __ import__ (’/spam.ham’, globals(), locals(), []1, —-1)
ZZT__import_ () BEDIIWCRIEMEY 2=V ZIR LT E2IZERL T

TEW, import A7 —hFX Y MZED, BHIBREBI N/ A 7P =7 Mo
TWET,

—7J7 T, from spam.ham import eggs, sausage as saus A7 — F XV

M, UFEARD £,

_temp = __ _import__ (’spam.ham’, globals(), locals(), ["eggs’, ’'sausage’],
eggs = _temp.eggs
saus = _temp.sausage

Z 27T, spam.ham Y 2 =)D import_ () LWRINFT, ZDA4 7P

7 b oA R —FEINBZAHBY I N, ZRZhoAE & LTHID B Tohn
E

HAHICEY 2a— V2 A VA= T85O\ r—Y DA TH 20 b FHINF &
A). sys.modules TOHEUHTEET,

>>> import sys

>>> name = ’'foo.bar.baz’

>>> _ import__ (name)

<module ’foo’ from >

>>> baz = sys.modules[name]
>>> baz

<module ’'foo.bar.baz’ from >

N—3 v 25 CTEWH: level ST XA —FBIMINFE L, N—2 325 TEHE:
Keyword ¥ R — F 87 X =& 20BN SN % L 72,
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FEWNVERE A A A BEEL (Non-essential
Built-in Functions)

W O DR AAARBEEIL, B 7% Python 7’0 7' F S v 7R ITHIGEICIE, BT LD
FELED, HloTWwh, o7 DT 208 LAk, 29 LAABEEITHEW
N—3 2 @ Python M E» N 707 T L LD ZHERFT 272 OHNTEIN
TWVWET,

Python D 7’07 7 <, BE, ¥4, ZLTARDEFEHIF, T9) LBEBZMRILTH2ZE
HT, ZOBRIMPEELZILZEN TV EEIBELH D A,

apply (function, args[, keywords])

1L function 3R L TE LA 7V 27 b (=Y EEE L THAAADEY
BEIEIAY YR, $REI77AF TP 27 b)) THRIFIUERD FHA, args X
=y VAT TE D XA, function 135150 A b args i THEOUH
SNET;HIBOEIZY TVDORSIICHEDET, X7 a3 v DIlE keywords & 52
2560, keywords 3 3CFHND X — 2 FFOREETHRITNIER D ¥ A, THUTEIE
VA FDREBIGEMINDS X —7—F58TT, apply () DR LI, B3
function (args) DOFFNHL EFELD T, EWVWIHIDIX, apply () DEA.
FIBUIENZ D7D 5T, apply () & function (xargs, *+keywords) %
i) D EEfiTY, N— a v 23 THIFE ~args & xxkeywords Zffi> 725K
PRV LS 2 > T 723w,

buffer (object[, oﬁ‘set[, size] ] )
518 object #ZWT 281727y 77 A 7P =7 BRI NE T, 5l object 1%
CLFA, 7L AL Ny 77 0oty Ny 7 7FOHLA v 8 7 2 —A%ZF R — |
TAHA7 27 P TRINUIED XA, BINENY 77473 =7 bk object
DI (F721% offset) PED AT A AL D T, A7 A4 ADENZ object DA
FT(F7135 | # size THZAONTKIICHS5$£T)TY,

coerce (x,y)
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OB O 5 $ % HaE ORI AL L T, BB OMEI 558 TV EIR LT,
RO N B AN B IC S T 2 A E[F U T3, BB TH 58
. TypeError ZiAHL £7,

intern (string)

string % “FRBE” S NILFINDT =T WAL, I 72 XFHNZR L £9 -
DTN string BED» 2 € —TT, Flft S (7 CPAI3FEFRER DN 7 + —=
YAZA LT EIELDICHNTYT -FEEFOX =D N TE D, MR
2% =D TR 256, (N y > 2 WD) ¥ — D HlRIE ST D T
CHRA VY OHELTIT) T LW TE S5 T, M, Python 707 7 LNTH|
HAInCwsa 4z HEINICHEEI N, TP a—0, 77 A, $LBEA VAT VR
BUEZRRET 200 HBRMIN - X —%2F>TwET, N—Yar 23 TE
E&@%3&&X?ﬂ@ﬁ@%@@@ﬂmﬂ2i%u%mu%iﬁﬁﬂftkﬁ)
K TIE D F L7 intern () DREZZIT 570121, intern() D
RIMEICNT 222 /R EF L 200U %) £8A,
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itH R IA I TE 2X

THAARZERNNID LT ERDR DD £9, UTICZENSDEBZRLET,

False

bool BIZEIT S, HZ2EXITMETT, N— 3 v 2.3 TEM.

True

bool MIZEIF 2, HEZELIETT, N— a v 23 TEI.

None
types.NoneType DME—DFETT, None I&, B Z IR T 7 4V F DAEDNE
INHEVEZDLHIC, X BV EEZRT DI LIFLIFHVLNE T, N —
Y a v 24 TEH: None NI 2E D Y TIEAIETH)., sSyntaxError ZikH
L7,

NotImplemented
“RFIk 72 LU (rich comparison)” Z1T 9 REA Y v F (_eq_ (), __1t_ (), B &L
NZOfpfE) 1T/ LT, hpRUH L Tk T I N TR nw I L 2R T
IZIRINAETY,

Ellipsis
IR A 7 A AL ERIRFICHV S 2 FFRRMET Y,

_ _debug
COERIF Python 28 —0 4 7L a v 2 L THIASN TV RWE ZICEHERD £ T,
_debug__ N LTORAIIAIETHD, SyntaxError ZiXH L £7, assert
AT =XV FHEHT X0,

4.1 site TY 21— )L TEINMENSEH
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site BV 2= N (A9 Y RFIAL VAT arvi LT -s BRESINZVIRD, BHIRK:IC
HEIIZA Y R — P INET) 13TV O DEBZ M AAARDLARTZREIEM L £, 2
NS IERFENA v 7 =7V 2Vt >TEHTH Y, 70776069 RETIE
HHEFA,

quit([code=Abne])

exit([code:Abne])
F7Y =7 ME, BHEEI N/ E &, “Use quit() or Ctrl-D (i.e. EOF) to exit” @ X
I REHENEZLET, MOHI N E ZITIE, systemExit ZEH L. FiE
DETa—FTHRTLET,

copyright

license

credits
F7Y =7 ME, HEE I N L E,. “Type license() to see the full license text”
DX BB ZZ LT, MO INZEEZITIE, ZNENDOT XA P2 R—
Yy D& BB (1M 0) TRRL LT,
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HAAHA T T T S

tHAAABII G, BB, SEERGIZEAOS VALV T — 7 VR EL T ET, &
VAN EBRT B EEZ DY VRLT —TNVRBREBICSHEINE DT, 21— —5K
EL7B—ANBATR I — NV BRAHIC L > TA—N—=F A F T2 ENTEZET,
HAARRZ OV TRBHL P T VLI I THHIN TV E T,

CORIZHHRIF, ARV —FOEIEEZ TN TED LT T, AUELEDA
RL—=FR@FECHICANTHES, | FAUCELRED IHEEI3/50 6 A ~DfG G P
ZRoTOET, (REHEE IG5 EARAG L EIERORMIZZ VT L 9, ) A
RV —F DESENELL I DWW T DFEMIE operator-summary %2 Z 6 A 723\,

UG HTML IR Tk, 2B cROXY ) H®RIMEATL £>TWwW5 DT, PSS PDF ik %
'y

1
THALTES N,
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itH kA B

DTt 7y arTld. A v 7Y ZIHARAEN T AEEDRIZOWTEIR L £ 7,

J—hk: TNEFTO (VY =22 FTD)Python DERTIE, fHAAARRIIA 7Y =7
FMRENCE T DR Z T O BRI TE R E W T, 22— EERMEIZ® R > C
WE LA, WETIHRZD L) RHIRIZRS ZoTwET, FEALMHAAARII AR,
=l VAR ey EV IR 7 AN, VAL A VA VAR BXOBINNTT,
HEICK > T, HEDORTHR—FINTV23500H ) £7; K, 2IZE2THOL T
PV MZoWwT, Wi, BEfiT A, (repr () BB, DIICEL D str () B
W& D) KFINANDEEIT) ZEDNTEFT, A7V 27 M2V print () BB k> T
EPNTW5B L, BDSTOXFINNDEMDBIEERI A TDbILE T,

6.1 EET X b

EQA7Y 27 bbif 713 while FEX DT, T 7 — VHEIZE T 2 A
TELTHEMETANZIT) ZENTELT, UTOHEEBHTHZ ERAINET:

* None

* False

o BMERICE T 5 ¥ e, #HlZ1X0,0L,0.0,09,
e DI —lr AR FIZAE ", (), (],

s Oy EYIHL BIZIE (),

e  nonzero_ () £72F __len () AVYEFDBEREINTVS L) GBI —VEE
D IADA VAT VAT, ZNL6D XYy ROEEMEY T 7213 bool D False
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ZIRTEE, !

ZNUHNDMEIZETETHL ERLZINET —E->T, BLAELEDRDOA 7Y =7 i
WICEHTY, 77— EHOFEZRIHEEE X OHAARBEEIZ., FHSERD 2R D 5
WBfEE LT o £/t False ZIB L, BEfiE LT1 £70F True Z2)BL £ 9 (HE 241
b 77— VEE or B X O and IXFICHEE T OHD—D2 %R L £9),

6.2 7—JLJEE — and, or, not

P77 = NV#EE 2R ET, BREDRCDDSIHICHATHET, -

BE RES ER

x or y |xDMksy 29 TRhRITNUULx (D

x and y | x M5 x, Z9) ThiITNUXy ()

not x x M7 5 True, 9 ThRIFNUL False | 3)
R

1. 23U, BEENREE T THD, =D DD5| D False DEZIZDHA, DDD
glEz2 3 L £ 7,

2. ZHUE. ERRREETFTHD . —DDDE|ED True DL ZFITDA, DD DH|
e L £ 9,

3. not FIE7 = VHEET L D HIRWEBELE LR DT, not a == b Id not (a
== b) EiHliZI, a == not bIIWXZI—¢%D £,

6.3 b

EGHEIZ R COA 7Y =27 P TR —bINTWET, HEHEE 1342 CH U EEE
HEZFE > TOET (7 WA X ) SoEEELRETY), HRIFEEOE CHi I ¢
BIENTEETHZIE, x <y <=zldx <y BLO) v <= z £%EfliT, &)
DIFyB—EFER T LI I NN EN) T ETT(EL6DEATH, x < y Ml t
ol GAITIX  IFFHTiI N EEA),

UTFDOT7T—7NVICHBEEEZ £ Lo £

LINS DR AY v FOZ 672 51EWZ, Python V) 7 7 L ¥ A< = 2 7V (customization) % ZH T
S\,
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BE =R ER
< XD/

<= IV

> FOREW

>= DAk

—= 2L W

= FLLZW (1)
is fl—DA 727 b ThH3

is not | Al—DA 7Y =7 FThWw
R

I 1= 3 <> DEIHICHFELSZEDBTEETY, CNRBFTEID7-DIIEI Lz dn
EHEXTT, FFLLa—FTIEHEIC 1= 2#HIRETT,

BAERIE D L > X F AN DB TR E ), B2 MoAx 7Y 27 P 2L T
Fiic2 2 3D FEA; 2N6DLF 7Y 27 FOIEFEMITIZ—H LTI E 32T
BEOLDTT > TEZORIR—EThEWS =7V A% Y —F LEMBIEZ—ELED
DI FET), S5, WAE77ANFT 727 bDXH ) Bk ->TIE, ZDH
D2ODA TV 27 FOAEWLZTD, MR L7HEOMEL2Y A —FLEZWVbDY
HHET, MOBRLETH, Z0XH) %4727 PHILEDIEEMNTZINTET
B, ZNUEF—EHL7bDTY, $HEAEFDPEEROGA. HET <, <= > BX UV >= (&
B TypeError ZRH L ET, HB7 TADA VAV ARDLEIZ, 2DV T AT
_cmp__ () AV FPERINTORVRIELL LD EFEA, 2OXYy FZfisoT
F 7Y 27 b DO GIEICFEE R M T 720 DIERIZDO\WTIE customization 22 L T
L&,

REICET ZER: BRIz E, B384 7Y 27 M3MOAHTCIEEAMAN T I N E
TSR EZYR— P L TR WHEMOAF 7Y 27 ME7 FL AIC Xk > TIEFEMN T
ENFET, MUBLEZR OHETLLTESIC2D, ¥ VAR TOA in BLW
not in 23V AR —FINTVET (LT 2,

6.4 ZYER! int, float, long, complex

4 ODELZBAMERNH D 7. BEOBKE, REKE FE/ ISR, B X ERHE
TY, I5lc, 7=NHIGEEOBEEMOY 75 4 7 TT, @ OB (RICEHE L
HIEENFET) 1X C Tld long ZffioTHEEINTED, PR ED R EY FDOFEN
HHFET (sys.maxint IFFITEEDEEDE T 7y 7+ —LIZEB TS RAMHEICE v
FENTEY, B/MEIX-sys.maxint - 11270 7)), REEIIIIHEEDHIRDS
HH FA, FEVNEUERIT C Tl double ZflioTHEINTHET, L2LH-T
WA ETEBEDATH 200050 ES, IS DOBMERORSEICEIL CTHIZIZTE X
A,
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BEEBRNI TR L BER 2 Rb., ZNZFND C Tl double Zffio THEEIN TV F
T, BEE 0O E BB LIOBEH 2D HTICiE, z.real 8LV z.imag 2l F
T, BfElx, BdEY) 7 7 VeHAARBIECCHE FORDEE L THERI N E T, &
DI GER) 7 7L (2R, 16 #ERBIP  EERBIOMHEDL A L 1) &, @Dl
BiEZEL T, EHIBEEOEETRETICIIRETELLA, 'L £ 717 2SRRI
OKEE) T INEEEEMEZRLET (L PEEILWVLTYT, EWIHDIF 111X 11 &
FEFITH S D L\ ST INBUS F 72 I3 IEEERL D H 2516 7 7 VIS TFBINEUS S
ZRLUET, BUE) 702797 Tk g 2003 EEHP L0 OEEREZEL £
T, HELROBUE) 7 7 WITFEEEB L BB Z R L 72 b DTT, Python (FHEA DHE
ZEEICYR—FLET: &2 2 HHEETDE I EZ 2 BUER O 8 E 7 % R o854,
X0 “HIRE N7 MoghEE i oRicdbe AT onE 3, 22 Tl DB
FEEHIDHEINTE D, BEEIIFE/N B L DFIRINTE D, ZEIINEUR
FHEEHE OGRS T T, TEAOKMERTOMHE D FUHHANEwES, 2av
ALZ77% int (), long (), float (), BL W complex () Zfio> T, FrEDTIDE %
BT B ENTEET,

BT DOMAAABERII DT OWHEZ R — F L E T, HETFOELEICOWTIE, power,
BXO), hrokwriarvyaHTFI 0,

EE S ER

X + vy x &y DAl

X -y x & yDi

X * x &y D

x /vy x &y DR (D

x /]y x &£y DR (ZYID TIF72b!) 4)(5)

X %y x /v D& 4)

-x x DFF5 SR

+x x DR F AL

abs (x) x DM F 721K E S 3)

int (x) x DR~ D2 (2)

long (x) x DR ADLHE (2)

float (x) X DIFBNINEC BN D AR (6)

complex (re, im) | FEEEE re, BEGHE im DEFEE, im DT 7 4 )V MilZE g,

c.conjugate () R c DILBERB(FEEER KT %)

divmod (x, V) (x // v, X $vy)DoRHEXRY (3)

pow (X, V) x Dy 3

X x* Y xDyHE (7)
R

. CEEE XOR) BHOE ) ETIX, BERIZERICEY £, ZogaEIEEICe A
F AR RKDHFFNAD NET: DFED, 1210, D2 -1, /D) IE-1, 2
LTEDA2) X012 9, BTl i REROSE. AHHEMEICED 5T

ZZOMBRELT, YRR [L, 211 (1.0, 2.0] EZELWERLZEINET, ¥ 7 VOBEbFEEET
j_o
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EHRIIEEECTREEINZDOTEELTLEI W,

FEINBR D S int (), 720X, long () Zffio7Z2HaTix, BHET 2B
. math.trunc() DLIHKEXRFRAANADSNE T, THANDIDIZIZE
math.floor () Zf\v, EHFHANDOADICIE math.ceil () Z2fioTHF I\,

L FERIERIZOWTIE, HAMAHEE, 2L TLEE 0,
EEBOUI EEOREEAE T, e auidEBE T, BX XN diviod () , N—=Y a v

2.3 THBE: @Y chiuL., abs () 2o TFEVNEEIZERLL TLEE 0,

BB DORE L DMPIINE T, KROMEITEELT D, BEI (int) EIZRD FEA,

PNV BIE . SCTA, A 7 3 v OBHIRE <+ 7213 7 L4EIT “nan” & “inf”
% . JEH (Not a Number (NaN)) 1L, HOMRKE L TRIMNITET, N—Yav
2.6 TIBN.

. Python (370 77 LFFE—MHRTZ)THHEHIZ, pow(0, 0),BLL, 0 »~

0% 1 LtEHRLET,

4 TCOD numbers.Real B (int, long, BL W, float) I TOHEHEZEAET,

] &R i

1R

%

math.trunc|{(xBEHIZYI D FETE T,
round (x[, |xnf#fficALDdFE T, DT IIMEEIOTT, n BEMINNZO0

nl)

math.floor|{(x YA T DRAKDER 2 F# VP EEETIRL £,
math.ceil (xx DL EDR/NDEER Z FE/INEUS TR L £,

DT7ANWVEERDET,

6.4.1 BHEICEITDHE Y MNIER

WHEBLOEEEMTIZZI oI, Ey MUK L TOAB®KDO H 2EEZFE—F LT
WET, ADEIZZ DD 2 OFBOE E L TfbirE T (BEEEOBEA., B I
=70 =PRI VEIITTTREY PEDBHLLDERELET),

2D v P HRAIEEIZ AT, BHEEE L ) SR, HBHEE XD @ e g T
BTG ~ (3t D I ETHST (+ B X O ) LR CBRE T,

DToT—71Tlx, €y MEEEZELEDE LS DD 5 HIZHXTWE T,
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BE (RES ER
x |y | Evy Mo x &y 5B

x Ny | Ev MO x &y OBHBRGRIEM

X &y By MO x &y O FwEE

X << n|xDn¥Ey MEr7 b (H)(2)
x> n|xDntEy M7 b (D@3)
~X x DEw bR
R

1. AfEDT 7 P EUIAIETH D, vValueError BEHINFE T,

2.nEy FOIETT7 ME, pow (2, n) IZXBFEHE EFEMTT, MERINEH DD
P22 5 L EITE, REZDRINE T,

3.aEY FDAEY 7 M, pow (2, n) IZXBEREEZETT,

6.4.2 FEI/INERBICH T HEMDXY v R

FEVNERBENZ, W OEMD XY v F2HE £,

float.as_integer_ratio()
DS DR E/NEOR B E R CIc % 5, —NOBEZIKL 7, DRFSIEOEIC
DE3, ERRKICHLTIZ, overflowError ZEH L. JEE (NaN) I2x L Tl
ValueError ZiAH L £9, "= a > 2.6 TEI.

16 RO XTI, i3, 16 ERLPSDEMEY R—F+TE3AY Y FiZ2odH
D %9, Python DIFBI/NEEBUINTRIIICIZ 2 R CHRFI SN, BHTOADEEZ R
TIOER ~, 721k, 10EH > oBMINET, ZUuxf L, 16 ERZETIXIFEI/D
ik, IEMICRIT LN TEE T, THET Y FTO L E0, BNz L&
fEFTL X9,

float .hex ()
TZEN NS D 16 EXXTFHNRBZIR L £5, GROFEVNESEICN L, 20k
BUIRIC 0x TIRE D p LHEEDME £9, N—Y a v 2.6 THEI.

float.fromhex (s)
16 HEXFHNRBL s TRI NG, FEVNERBZIRT 7 7 AXY vy FTY, XFS s
X, BIPRICA T A PAR=ZZEATOLTOHOETA, N=Ya v 2.6 TE.

float.fromhex () F7 7 A XYy FTTH, float.hex() FA VATV ARXY v
FThHrZ EICHEELTII,

16 EXXCFINIRBUI L T OFHA L 2D £
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(FF5] [rox'] BEEGK (7.7 NG [pr FBEGH)

o3t 7varT, + L -DELLTOMOERA, BEHS & /N EEE 1% 16 HERD
XFHNT, BB 134 7Y a v Eor s 10 EETT, KCF - ANUFIRX
BMEINT, WETH 1 2D 16 EBCCTFZEEE D L /MEBIc a0 Emnd ) £ 7,
ZOHIBRIZ CO HIMED X 72 a v 6442 THEINE T, £/, Java 1.5 DETHON
9, FFlZ, float.hex () 12 C*% Java 2 — FT, HEVNBUSED 16 R E LT
IO TL k9, 72, CD sa FHAP, Java D Double.toHexString THE 72
INTXLFFHNE float . fromhex () TRIUEA Z EBNTEE T,

REGEDS 16 R TIZ R, 10 ERTELN, 20RFLLLZIEICHERELTIFZ W,
Bl Z X, 16 EEXFHNERBL 0x3.a7p10 IZIFEVNEE (3 + 10./16 + 7./16%%2)
 2.0%%10 L <1F3740.0 2R L ET, :

>>> float.fromhex ("0x3.a7p10")
3740.0

WiEHaA 3740.0 [T AL, JTLEIFEL B 16 LTFHERZEL T, ¢

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

65 7L —5%

N—= 3 ¥ 2.2 TEJ. Python (32 ¥ T F OWNFICH 72 > TREIRZAT ) BE& % K —
FLTOET, ZOMRIF220DHZ DAYy FEffioTHEEINTVLET; ITRHD X
Yy Flda—FERDY 7 ATRKEETAD LT s dicfibnEd, BICFEL S
HBRB e = V ZARNG T RTRIEIEA Y v F2ZH R —F LTV ET,

UFEay 7479 x 7 MBI E Y R — b S8 2008 R L BT IUEE S %
VXYY BT

container._ iter ()

ATV=—FF7P27 2R LET, AT7L—FF 77 FMIITTHRS A T
L—=%7uabarzy R A—rT20883H)£9, Hbary T FBRELERDK
BN Z ) R — T 2568, 200 DREWHIEXDOA 7L —% ZRENIC SRS
X0 AYy FZBINT5IE0TEET EEDOBATO RGN Z YK — b
T2E9BA 7 27 b ELTRIEEEDHIDD D £9, AEEIXREEE L EI
BREEDOM A EZ Y R—bLET), TDAY Y FiZ Python/C API IZE\>T Python
F7Y 27 P RTEEERD tp_iter 20y MIZHIGL 7,

AFV—FF 7 27 FABRRBUTDO2DAY Yy FEYR—FT30EBHY T, 2
NEDOXYy FliF2o26b¥CA7L—770RJ)L 2L ET:
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iterator.__iter_ ()
ATFL=FX 7Y =7 PABZBELET, 2OXYy FiEavsreqs7L—%
DMfi%z for BELW in XTHA S L) ICTH7DICHETT, ZDOXAY vy FiE
Python/C API IZ& T Python & 72 = 7 b Z R T HIEEARD tp_iter A0 v b
B L £,

iterator.next ()
AV T FTHAOROERZIRL FT, ) EIRBEoTwwga, filst
StopIteration ZXML X9, TDXY v Fid Python/C API IZ¥ > T Python
F7Y 27 P ERTIEGEARD tp_iternext ARy MIWIGL £,

Python TlX, W OPDA TL—FF 7Pz 7 P Z2ERLTVET, Inoid—HNE
FORR LSz —r v 28 FEERL 2 Lo S S ichiikfb s n gz 3 X —
FLET, FFHREITHZ Z LA TL—F 70 b a)LOIFEDRRICHE 2 2 L DA E
Wil ETEHD A,

Zo7u balvolEid, A TL—=FD next () XY v KW stoplteration #l
NaEBLEEE, UBEOITFOHLTH T M2 RE L2033 2512H) £7,
COREICHED RV K ) RFEIIERITH B L AR INF T (2 DOfIBRIZ Python 2.3 THE
MME#E L7z; Python 2.2 Tld, ZOHHNHE) EL K DA TL—FDEHE LD £7),

Python IZ& 1} % generator (¥ =3 L —%) 13, A 7L —% 70 a)V238ET 2477
HBERRBHLET, av 77 AT bD__iter_ () AV YRV L —FLELT
FEEINTOIUE, AV Yy Fld _iter_ () BEWnext () AV FE#ET24 7
L—=FF 727 F EMRNCIZY =2 —F 7227 b)) ZHEINIGRL £7,

6.6 >—7 > RAB str, unicode, list, tuple, buffer,

xXrange

FHAAARTNNE 6 DDL —r Y AN H D £ FF|, 2=a—FXFH, VA ¥
TN, Ny 77, ZLTxrange 7 7Y =7 FTT,

b a5 FRUZOWBTIE, HAAAR T T AD dict B W set 22T I\, TS
U7 70E " xyzzy’ , "frobozz" Lol kT, HEIHFE I EHIIHFOHIC
HOLNE T, XTI T I MO TOFEMIE,  strings ZZ M S\, Unicode X4
WFIEEAEXFINEFRL TTA, u’ abe’ ,u"def" E\Wo/ X HIHHEICT v’ %
MICTHELET, YAMI [a, b, c] DXIHICEEE v TXY D AT -
THRLET, 7 0Fa, b, cDXHcar=ilHErTRY>THERL £T (@R
DHIZIFANERTA), MFFIMTH> THHDL R THDLEVERAD, DY T IViE ()
DEHWCHFEIMTHD R TR D FX¥A, BEI—-DODY TVTIE, FlZIE (d,) D
kIic, BEOBAICaVyeEZOTFRITNIRY E¥A,

Ny 7 7% 7Y 27 b3 Python DR ETIREEY X —F SNTOEEAD, fHAIAARE
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Boutfer () TERTZIENTEET, Nv 7747 27 MIHEAEPKEZ R —
FLTWERA,

xrange A 7Y =27 M, AT7Y 27 FRERT 5720 DRRGREL DL\ W E TNy 7 7
WRITW T, Bt xrange () THEBLET, xrange 7 72 =7 FFATA A, #iifh. K
B2 AR—FET. in,not in,min() FlEmax () IZFEHTIEZH D XA,

BEAEDY = 2RI N OEE#REZY A —FLET, in 8L WP not in 13
BUHAE & B UEREZEF > TOET, + BIXO « IRIGT 2 BEEHE & &7 UEBRE
T7, * Additional methods are provided for ZFE AJgg75 > — 7 >~ A8 THEMD XV v FH3
RSN THE T,

LT DT —7Nidy =77 v ABOEE Z BB DR O SIHICE 72 b0 Td (AU
Ry 7 ANOEEIZFECERETT), 7—7VHD s BX Ot BFACHDY —r v AT
Tin,i BELOj X TT:

EE s ER
x in s sDHDHHEF x EHEL WA True, 9 ThWLWE{& False (1)
x not in s sDHHEFEDx EFEL VG False, £ 9 TRWVES True | (1)
s + t s BLOr DA (6)
S *xn, n+s|sO‘ODAE— {5 REEEE ()
s[i] sDOPSHATiHHDOESR (3)
s[i:79] sDiIiH‘HD»SG jHEHETDAIA R (3)(4)
s[i:j:k] sDOIFHD»S jHEHET, k¥ HBDATA A 3)(5)
len (s) s DEZ

min (s) s Di/NDEFE

max (s) s DIRARNDEZH

U= VARG HIEHE TT O R —F L ET, RIS L E Y A MG T A EFRIC K
HftEmET AW HEINE T, 2D, FELWVWEWVWIHI T LI, 7DD —F VA
DEZX, BIDFELTHD, RTCOEEVRFELVEWV) ZETT GEIZSEY 77L&
D comparisons % ZW N I \v), FR:

1. s D3CFH % 721% Unicode XFHN DY, HEEEE in 8L W not  in IFH0F
FD—FFT A ERL X ICEEL £9, »N— 3 > 2.3 LIHID Python Tl&, x IZ
RS 1 OXFHTL %, Python23 DFETIE, x ZEDRITHNITVEHEA,

2. n O LT DEDEGS, 0 L LTbEFT (Zds ERICBDOEDY —7r v R
ZRLET), aE—FRAE—LDTHEEL L EZI W, ALFIkoTcT—%
Mgk a e —3nEEA, Z4Ud Python IZEHN TV AW u 2% K IKEY
F9, BIZETDa—FE2EZ 7!

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

(ey, 1, (11
>>> lists[0].append(3)

SN—YDPHBE T O AT CTE L LHICT 27012, TOX) BERETHRITINERSBVLDTT,
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>>> lists

(031, (31, [3]]

LEDa—F7Tid, lists 3V AL [[1]1 (DY A ZME—DHEEL L THEATWYL
ZYVAM) D3P —%2FHELTAZ2YVALNTYT, LrL, VAMNANOEEICE
FNTVBRY)AMEIFaEr—fcHEINTVET, UTFtokHicd s, B3

VAMZHEELETELZYRAMZERTEET: FOa—FT, [[1] ZZED) A%
FBRELTEATVRARYAMTTLS, [[]] * 3D3DDHEEDETH, 2D

YA R (ANDOZW) 12D ET, lists DTN DEEZLBIET LI LETID
H—DUYAMPEHEHINET, LTOLIHICT2E, BRsM0lo) A 24K T
EEICRE

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

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

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

>>> lists

(031, (51, [7]]

P ERRBADEDEE. A VT2 AEXTFINDOKMD S DR A v F 7 Ak

D¥EJ:len(s) + 1 FXitlen(s) + IPMRASINET, L2»rL 0l 0DFE
FROTHEELTIEI Y,

SDIDHjANDATARAFL <= k < JERDEIBA VT IRk ZFROBEED

5B —TUVAELTERINET, i £721F 2% len(s) LD HBREVEA,
len(s) ZfHWET, i PEMI NS0 None o726, 0 ZfHVWET, j 34
XI5 0> None 72576, len(s) ZfiVWE T, i WU LOEA, X774 R
ZEDOY—r AR D ET,

L sDiFHD?PS jREHEFTEHEDATIA R, 0 <=n < (j-i)/k &% 3% LD

By AVTI7Ax =i+ nxk ZROEREDPOG LR LY VAL L TEREINE
T, BOMEZ L LA VTV AU 1, i+k, i+2+k, i+3xk RETH O, jIEL L &
CH((LDPLjIFEAFEA)TAIYy 7LET, i £7ikjdlen(s) EHKEW
B, len(s) ZfivEd, i $/413j 2EMT 50 None 2o 7256, "R (k
DIFFIRIT) 2R TEZHECET, L FXRICTELRVLOTHERELTLE IV, k
D3None Z-o 78, 1 & LTKbE T,

s Lt DMEDRXFHNTH % & Z, CPython D K ) %2FEEETIE, s=s+t R s+=t &

W) FHHTHRAZ T % DIT in-place optimization MBI & 3, 2D K ) kIR, Fod
LI D FIATIRHE DK Z D726 L §, Z Oz N— a v pFE IR
LET, FrRRB0NELRa—FTIE, N—Ya v EEENEDb-> T, HREA
HFEDFITNRZLRIET % str.join() ZFEIDBEIDEFLVTL &I, N—
Y a v 24 TEHE: DAL, XTI DM T in-place TR INEFLATL .

46
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6.6.1 XX FHAXAY v R

DIz 8 By hXFHEB LWL Unicode £ 7P =27 P THR—FENBAY Y FTT,
NEDAY Yy FldF—U—=F5|#E LRI EITHERL TR,

I 51T, Python DILFHNE > — > ABY str;, unicode, list, tuple, buffer, xrange \ZFLE S 41
5 —r VABDAY y FHHR—FLET, FHAEEL TFIN 2NN 257011
TV T U— F XN I, XFINT A=y MEE I NG s HE T2 E
T, IEREBICHEES  CFHREBBIC DWW TIE, re BEY 2 —LZZBHT I W,

str.capitalize ()

BRY DXL T RKLFAI L 2D ae—%2R L 7,
§E Y bXFHNTIE, AV Y Fldar —IRFICRD £9,

str.center (wia’th[,ﬁllchar] )
width D X %2 b OHRFE I NN 2R L £5, 3T 4 ¥ 73 fillchar T3
EINIAE (T 7 AV FTRAR=2) b §, N—2 a3 v 24 TEHE: 515
fillchar (XX,

str.count sub[ start[ end ]]
[start, end] DHFIPFIZ . TR SCFF sub DSHIT 20 ZR L £9, 47> a VB
start B LDV end 13 AT A AKX ER L K9 ICERESNE T,

str.decode ( [encoding[ errors] ] )

codec |28k S NI F T — R % encoding 2> TXFH%2Ta—F L ¥ T, encod-
ugiﬁﬁfr7zwr®i$ﬂlvn—%4Vﬁﬁ&biﬁo%ﬁ&uﬁﬁélﬁ—
PR ZLT I 72 DI errors #5225 2 LR TEET, BHEO L 7 — LB 7 strict’
T, Tva—F u%?%li—ﬂi UnicodeError Z&H L £7, ﬂﬁﬁ*”ﬁﬁ“(“?%
i3’ ignore’, ' replace’ B XU codecs.register_error () I2L>T
FRINLAHMTT, ZUo>0TiEL 7y a v cma%r771m%%%tf
(I, N=Ya v 22 TEM.N—=Y a3 v 23 TEH: 2o 7—1v FY
VIARX =Y R—FINE L.

str.encode ( [encoding[, errors] ] )
XFH DTy a— Ik N=YavzRLET, FHorrya—74 v 7138
DT 74N P XFH Ly a—F4 v 7 TY, HFHEEIIRE L7 —UHZ2{T)
72T errors #5252 ENTEEY, HHEOL 7 ML ' strict’ T, T
va—FIZBd %29 —1% UnicodeError ZXH L 9, ICFHTE 241
"ignore’, 'replace’, ' xmlcharrefreplace’, 'backslashreplace’ 8
X UBIEl codecs . register_error () IZX > TERINIAHITY, ZUIDW0
TIde 7> ay Codec BEET TA 2B TS, FlARER Yy a—F 4 v 7
D—EIx, v/ aviZBETIYO—T 99> #SRLTKEI W, XN—=Y a3 20T
B N—2 3 v 23 TAMH: ' xmlcharrefreplace’, 'backslashreplace’
BLOZDOMDOZ T — NV FY) v 7 AF =B R—F 3N E L.
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str.endswith (suﬁ‘ix[, start[, end] ] )
SCFHND—ERDS suffix TS L EIZ True ZIRL E9, £ ThWLE{A False &
BRLUET, suffic ZEDTCEBOEREDSY 7V ThBuEEA, F 7 av
518 start 3% 5356, XXLFIND start > 6 W2 HBDO £, end D3H 5856, XF
FID end THIZKZ F T, N— a3 ¥ 2.5 TEH: suffix TY 7VEZIHT 3 &
I L.

str.expandtabs ( [tabsize] )
NT7LBEGZO6NDY THARIMIF L, BTDY 7T 2V EDLEDEAT
B LTI A E— 2B L E T, 7 ARSI ST T DB B 1
012y ey FINET, MOFRRFXFRHELFEMRL F¢ A,

str.find (sub[, start[, end] ])
FHNIHH DRIR [start, end] I sub D& EN28E, ZDORNDA VT 7 A%IRL
¥, A7 avilfistart BLX WNend 13 A7 A AKGLEFARRICHAIRINE T, sub
DROPS o6 -1 Z2IBL £,

str.format (format_string, *args, **kwargs)
XFINDENREZITVE T, 5B format_string \ZWE DT, £7ld, {} T
KEIoNEf7 4+ =V F2EAET, ZOETNDEIRT7 4 —)V FIZALES DA
YT I AFUN— FIF, F—U—FIlROAHIZEAE T, RO fEIX, 515
WIS CE#I N/2H & D, format_string D AE—TT,

>>> "The sum of 1 + 2 is {0}".format (1+2)
"The sum of 1 + 2 is 3’

FHAEDA 7> a vigo>n T, HFAIFEXFIN2RET 3 EHEEXFINDX
= 2T IV,
ZOFHNESNIEED XY v Fld Python 3.0 TOH L WEHETH D, HiLwva—F
T, XFIN 74—~y MEE CHESINS ¢ 2o FHFXEL DI L wE
EHTT, N= a3 2.6 TEI

str.index (sub[, start[, end] ] )
find () EFEEETT D, sub BRODS ol BH valueError Z3EH L 9,

str.isalnum/()
XEFHNR DT DOXLFBRE LT T, 2 1 XFEULEDH 2 5EIEELZRL, 9
ThHROUEGIIMBZIEL £7,
8§ E Y FXFHNTIE, XV vy Fldur— W KFEICHD £,

str.isalpha(()
XEEHNIH DT DOXEDHELFT, 202 1 XU LD 25EIIEEZIRL, 29T
ROWBEIIREIRL £,
8EY FXFIITIR, XYy Fiduar —MREICRD £,
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str.

str.

str.

str.

str.

str.

str.

str.

str.

isdigit ()
LFFNHFIBF L 2R WEAICIEEZE L, 2005 &3HmzERL £7,

8 By FXFAITIX, XYy FlFur— REICR D £9°,

islower ()
KFHNRD KRN F- DX D & 5 LFETHNLTT, 22 1 XFYED 28561
BEZRL, 29 ThHhLESIIMAEZERL T,

8 By FFHITIXZ, XV vy Fldur —REFEICR D £9°,

isspace ()
XFHNPEALFRE T 6750, 2 1 XFU EH 2583 EZEKEL, 29 Th
WIGEI R ZIRL £,

8 By FFHITIE, XV FlFulr—kEICRD £9°,

istitle ()

XFHNDY A PV —=ALTFHNTH Y, o 1 XFUED 256, HlZIEKRCFIZ
KINLF DB D 72 WX F DRI D AR E , INFIE RN F DR D &b % SLFD
BAHICDARFESGEICITEZRLET, 29 ThVLEAIIBZERL T,

8 By FXFHITIE, XV FlFusr—KEICRD £9°,

isupper ()
XFINHDRNLF DN D & % LFRTHRIFT, 22 1 XFY LD 25612
BEZEL, 29 THhVLEEIEREERL T,

8 E Y FFHITIZ, XV y Figdualr — U KFEICRD £9°,

join (seq)
= VA seq POXTHNERKIE L XTI RIB L £, XTFIZRiGT5EED
KEIOX7E, SDOXY vy FZ2EHT 20ROLTIN 2D 7,

lijust (width[,ﬁllchar])

width DRI % b OLEHFS LI XTI ZR L £9, 874 ¥ 72U fillchar THRE S
NI XLF (T 7 AN FTIERRAR=2)DMEDLIE T, width 23 len(s) LD H/PhI 0w
B, TLOXFANEREINE T, N— 3 v 2.4 TEHE: 518 filichar 23BN 11 E
L 7.

lower ()

XA ae—1L, INCFITEBRL GRL T,
8 E Y FIFHNTIZ, XV y Figulr—kEICRD 9,

1strip( [chars] )
XD Z2RE L 7ea € —2IR L £, 518 chars 13FRE I N5 LFHEE
ZHRET H5XFINTT, chars PEM IS D> None DA, BAXFVREIN
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str

str

str.

str.

str

str.

str

¥ 9, chars XFHNIHEEETIZI L. Z2IXEEFN L XTFOMALEHLEETHIZ
EWMoNFET, :

>>> 7 spacious " lstrip()
" spacious !
>>> "www.example.com’ .1lstrip (/' cmowz.’)

"example.com’

N— a2 v 222 TEHE: 518 chars Z% A —F L E L %.

.partition (sep)

G % sep DERMIDMBSIETXYID, 3HEEDS IV E2RLET, ¥ 7VON
i, KUY RO, KUY XFFNZzndb o, 2 LYY D5 DEHDTTY,
b LY TUL, 7 7IVICIZTED X FINZ DD D L Z DA I D DZELFS
BAD ET, N—= a v 2.5 TE.

.replace (old, new[, count])

XA ae— 1L, #03XF9 old DH BT % new \ZIEFAL THRLE T, &
7> a VI count 35 Z 5 NT WL A E, D S count D old 72\ EHA L
7,

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

AR D FEIR s[start, end] I sub DYEFND5G. ZORRKDA VT 7 A%iKL
F9, A7 avilBistat BE X end 13 AT A AR EFRRICBRINE T, sub
DRODS o156 -1 ZIBL T,

rindex (sub[, start[, end] ] )
rfind () ERBRTT DS, sub BIRODS o7 G valueError 2L 9,

.rjust (width[,ﬁllchar])

width DI % b OGEHFE LA ZR L T, 2374 ¥ 7S fillchar THEE S
NTXF(T 7 AN FTEAR=2)DEDINE T, width DY len(s) LD H/HI 0
Bity, TOLFINNRINE T, N— 3 ¥ 2.4 TEH: 518 fillchar HHEM S L E
L7.

rpartition (sep)

X G % sep DEFBEDHBSIETXYID, 3HEEDY 7V EZRLET, ¥ 7VON
iz, KUY ORiOEHS, KUY XFFNZzndb o, 2 LYY DHKsDEHSTTY,
b LRERUNZRITUE, ¥ 7TNVICIE T DODELTINE ZDBEAIITLD XTI ZDH D
WAD F9, N—= 325 TEL

.rsplit ([sep[, maxsplit] ] )

sep XY e Lie, XFIIPOHEEDY R+ 2R L £, maxsplit 13525
N, KT maxsplit {61272 2 X9 I #3 T b . REAR(DHEE)
122D ET, sep DEEINTVARWL, HEHWVIENone DEE, £ TDZEH
XEDBXYP O XD T, G267 L T 2 EZBRFIE, rsplit () &
BRIZEFHL AR D split () EEBRICIRDZEELF 9, N—=2 3 v 24 TEMN.

50
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str.

str.

str.

str.

str.

rstrip ( [chars] )

XFNDREH T ZRELcaE—2IK L £, 518 chars IZFREI NS TS
ZIRET 5 XFHNTT, chars DEM I 15 D> None DEH. HAXTDREIN
£9, chars XFINIERETIE A (. Z LB EN L XFOMAGHLERTHII
TWoNFEzT,

>>> 7 spacious ".rstrip()

! spacious’

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

W= 3222 TEHE: Gl chars 2 R —F LEL7%.

split ([sep[, maxsplit] ] )

sep ZHGEDWHR & L CXFIN 2 BRI EI L, RSN HEPG LY A b2
R EY, maxsplit D352 575G, KT maxsplit BIOZ3EI D THIE T (L
725 GREIND Y A MlEmaxsplit+l OBEREZEFS £9) , maxsplit BHEE I 1
e, WHIRICOE T bk T (R TORELTEIM TR bILS),

sep Y52 66, il L XY ) XFIE 7V — eI g, HoX %X
YoTws tHWisnETWIAIX 1,27 .split (r, ") X717, 7, 2] =ik
LET), 518 sep FEBDLFICHTEFT T WIZAIX 7 1<>2<>37 .split (1 <>")
v, 20, 1371 ZIBLET), KUY XFZEE L CROXFIN 258 %
EL "1 EBRLET,

sep DHREIN TR WVD None DM EIN TV I HE, B0 713 Y X4
DEHAINE T,  #ET3HAFII0EODpH#FLALRINET, 2L T 7
HIRROLFIN DS, 713, RERICEAXTRH->TH, DHIFERORY). F
7ok, BRICEX I 2GR ER A, EXFINP, ZAXFRE T 65 X%
None HIT-THET S E [1 DRI NFET,

BlziX, 7 1 2 3 ".split() & (717, 727, 371 %KL, " 12 3
r .split (None, 1) X [71’, 72 3 '] ZRL T,

splitlines ( [keepends] )
XN AT TR L, ST 6% 2V A M 2IBRL 7, keepends D35-Z 6 1
TWT, POZOEPETHRVR), IRIND Y X MMIZBITXXFIEEaEFNnEzEA,

8 E Y FXFHTIE, XV vy Fldur — W KFEICED £,

startswith (preﬁx[, start[, end] ] )

XTFHND—E DS prefix THE S L EIZ True ZIBRL £7, 9 THWVEA False
2R L E9, prefix (SEBDOEVEGED Y VI L THHWEYA, A7 a Vil
start 3% 556, XFIND start 7 SR Z GO £, end D3 556, XFIND
end THIZEAET, /N— 3 v 2.5 TEW: prefix TY 7NV 2RIFT 5 L9 I
mHFELZ.

strip ( [chars] )
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MFHNDOHEE L OKRRBH T ZREL7-aE—%2R L £9, 518 chars 1ZBREI N
L TFHREERIRET 2 XFINTT, chars DA I L5 D> None DH, BHXT
DEREINE T, chars XFHNTBIHRECTHOEREETH 2, Z2IILEETN LI
DlAGEDLEETHBIIEWMSNFE T,

>>> 7 spacious ".strip()

" spacious’

>>> 'www.example.com’ .strip (/ cmowz.”’)
"example’

N— a2V 222 TEHE: 518 chars Z% F—F L E L %.

str.swapcase ()
X% a e — L, RCFINLCFIT, INCFIIRLCAITEHR L TRL £7,
8 E Y FXFHNTIE, AV Flidur— U ikFickh £,

str.title ()

XA Z A PV — A L TGRLES: FEET LT, RXTFD0HRENERD DX
FD ) BRNLFDORMNDD % b DIFAETILFITL £,

8 E Y FFHNITIZ, XV y Figualr—kEICRD 9,

str.translate table[ deletechars]

XFH#ar—L., &7y a vl BT deletechars DI G F N5 LF-% 2T
BRELET, ZOHB, BolXXFE2EWT — 7 table IZiE> T~y 7L TGRL %
T BT — 7IVIFRE X 256 OXXFHNITRIFIUI R D FHE A,

FIVAL—=Ya v T =7 NMMERD7HIZ, string EY 2 —)LDmaketrans ()
PR ) 2L b TEE T, XFIIMA 7Y =7 ML TUE, table 515U
None 5.2 % 2 £ T, FDOHIBRZ T ZEEL £ 7,

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

N—3 3 v 2.6 TiBI: None D table 51#% %+ — F L ¥ L7z, Unicode & 7> =7
FDOEA. translate () XAV v FidA 7Y a v D deletechars 51507% %2 L £¥
ho ZORDHY XYy FIFTRTOXTDIE-2 62T — 7 )V TRIBAHT S 1
TwbsDat—zRLET, TOLHT —7)LE Unicode I (ordinal) %> & Unicode
JI§. Unicode X741, %721 None "DMGMIT TR TE R D A, MIGHIT S
NTORWFIEFMOETIMEINE T, None ISHIGMIT & 73R ITHIBR S 41
F9, bR, KOFMEDOH 27 7a—F1F, HIEO SCFHILAHT 21T 9 codec
% codecs BV a— NV Z o TERT S Z £ TT (B Z 1L encodings.cpl251 %
ZIHLTLEE v,

str.upper ()

FHZE a e =L, RCFIUISEBRL TRL £,
8E Y FXFIITIE, AV vy Fldnr — WA D £7,
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str.zfill (width)
returned if width is less than len (s). BHE XTI DR Z X 0 iEsd L, 8 width 12
LGRLET, fFoBEfFbE L (b E T, width 23 len(s) £ D dbHEOLEH
b EOXFHNEEPRINE T, N— a 222 TE.

DUFD XY v Fix, Unicode 7 7Y =7 MZDOAREEINF T

unicode.isnumeric ()
BRI XLFOATHERINEGE. True ZIRL 7, ZNLINDOEEIZ False
ZRLEFT, BFEERITLFITIE, 0056 9 T TOET- L. Unicode DT 71
NRT A ZROETOXTFVREENE T, (e.g. U+2155, VULGAR FRACTION ONE
FIFTH)

unicode.isdecimal ()
10 B LT DA THER I N D56, True ZIRL £9, ZNLINDEEIX. False
ZIRLET, 10EECCFITIZ 006 9 FTOHRTF L, 10 ERESEE b s 4
TOXEPEENFE T, (e.g. U+0660, ARABIC-INDIC DIGIT ZERO)

6.6.2 XF5| 7 4 —< v NMEE

XHE LW Unicode & 7 = 7 MICIXEG O#SE: s HE T (£ am)23dbh £9, Z
DWEA I T7A—X Y ML EREHEEEL L TOHLNTVWET, format
s values (format \3XFH % 721% Unicode 4+ 72 =7 b)) £33 &, format T D % 25
€ X values PO Ol £ 723 Z N LOBERETEIIINE T, ZOHEIX CFiEICE
\} % sprintf () IZBITWET, format 23 Unicode 7 73 =7 FTH B0, £721F $s
2% ffio C Unicode 7 7Y = 7 F DB I N 256, Z DF5HE S Unicode 4 7Y = 7
M2z £,

format FE—D G L DERK L RWGE. values 138 7V Tl WH—DL 7Y 27 b T
bOFVFERHA, P ZNUUNDEE. values 137 4+ —~= v b XCFHIHTIRE I N -HH
EIEMEICHI CBDERP %58 T, =D~y 74 7Y 27 P THITNIRD ¥
A,

—ODEBFE T3 2 FLBZ N LD T2 EA, 2 OWBEEREIU 264D £§
D3, AN LMEICHBLL 20037z b £8 A

L AR TR T 5 2 X 2R T X 8 .
2. 2y Tx— (A7 3, HFICH o7 X5 % ) £F (B 212 (someone))

o

3.8 M7 7 7 (AT ay), ~EHOLBIIORRICSEEL £,

o T, MDY TINETE 7 r—=y FHEHLEZWEECIZEI LY PV EfE—D3EFE L T2
H—D % 7% values 12527 TR Y FX¥ A,
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4. |R/INDT7 4 —=IVFIE(F T av), "« (TAYYRY)ZHEL G, FEBEDOX
FHNEDS values ¥ 7 IVDRDBEEPSFRARINE T, ¥ 7 NIZiE/NN7 4 =L F
IE°A 7Y a v ORBEREDRICE L 7:\0WwA 7P 27 b3 B3 X)L ET,

5 BE (A7 av), 7.7 (Fy b)) EZ2DRBIHRCEETEZONET, "« (T
AZ VAV RIEE L 86, BEOKEIZY 7VORDEZD> AR INET,
& T IWANINEEIRE DRRICERL L 72 WD B X H I L £ 7,

6. EREMT (X7 av),
7. 2R

s WHE T OEMD B BDREEDG A (72132 Db < v 7RIDOBE), SCFHIhD 7 4 —
2 v MiE, FERICHAIN TS X —Z2 AFRINCTH», (7 s DE#KIC 5 X910
L7ZbDPEEFNTOuRITUE BDFERBA, v v 7F =37 1r—~vy MLL7Z2WEZ < v
ThoEOHL 9, Hl2:

>>> print ’ has % (#)03d quote types.’ % \
. {’” language’ : "Python", "#": 2}
Python has 002 quote types.

ZoYG, «HEFE74—7y MCEDTILIT EEA (+ HEFBIEFMT S 1d3
TRAIDY AL BRELEDPSTT, )

BT 7 7 X PR TICRL £

77 | Bk

e

T | EDOEHIZ (FTERIN TV E) “HIOIA” #fivnE T,

ror | BERLICR L T RIC X B 8T v RTVWET,

| BRI N EEFEICLET (0 ERARFICEZEA, 0 B LEEEL
1),

o (AR=R) RN E DB TIEOR DY A, Bl —DAR—AZ 2T £ T (%
) TRV AIFELTFICRD 7)),

rer | BHAOGETHICK S X FE (+ FRE - 2NTET (CAR=—R" 75 7% |
HELET),

RN (h, 1, $7213 1) 29 2 £23TE £ 325, Python TIIAE R\ HMEH X
NET, —2F0, HlZIF31d1Fsd LT,

2 ISR L 9
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Z | B =g
i Ui
rdr | FFEAEE 10 HEREEL

rir | R E 10 R

ro’ | fFE R L 8 R, (1)
ru’ | fFE 7 LO10 HEEL

rx | fFE R L 16 L (NCT), (2)
rX | R L 16 R (KT, (2)
re’ | FRBEGELDOIFEI NS (N, 3)
"B’ | FRBERGLOIFEI N R, (3)
P |10 EREINBUREL (3)
rEC| 10 ERE NS (3)

n B Q

~
~

4 4

o\

TR INESE B, FRBGHRDS -4 DL EFE IR EM T oA ERERL. 2 | @)
NN DBEITIZ 10 LR,
TREI/INBUS B, 1BEGTDS -4 DLE F B E DT o8I I3 EEERE. 2 | ()
NN DBEITIZ 10 L,

XF—XF FEBET LT o2 LFNEZHLET),
XFH (python F 7Y = 7 % repr () TE#L £7), (5)
XFH (python & 7Y =7 b % str () TEBL ), (6)

Fl8 2 S, BRSNS LFFNRTIET 57 12k £9,

R
1.

OO L 6. ZHfE R0 RIHOBT SR (1 07) ThnE EiTiZ,
B0 s ElloRTF 4 v 7t oflic¥azifiA Ll £7,

ZoARIC L7 8E, BHEROLGHOE T u T e ZiTd, BFDLIHE
MDA T 4 v 7 E DRI 7 0x" F720E 70X (74— FXFDS s > 'X D
WRELEF ) DA INET,

ZoWRIC L GA. BEERIIIEITNUEIE I, 20U Z DB AT D
G W EICHDEHAINE T,

REREI IR DOBRDONTRZIREL., ZDT 74NV 36T,

oL 7h, BRI IR0 E SO L 138> TRED
0 1FHLY B ¥ A

REREI/NE ORI DOAMMTERZIREL, ZDT 74NV FE6TY,
Sr 213 Python 2.0 TEMI N F L 72,
HEEREIIRASCTF B2 REL £,

727 bE 2 o E XD unicode XFVNDEE ., BHk O XTI
unicode IZ7%% D £,

HEREIIRACT 2 REL £7,
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7. See PEP 237.

Python AN IR R S HWIH 2 DT, 35 BHUTE VT \0" ZLFF
DAMGEREL 72D IFL EHA,

LA FOBEMD 6 | FENURBOREEE S0 KiTo VU v TIE T MHEDS 1e50 % i
Z5MHD SEIC K 28I sqg BATEIMINE T 2o = 7 — 3Bt 2k H L 7,
Z DD FINRAEIIBEREE Y 2 — )L string BL W re. TERINTVE T,

6.6.3 XRange %!

xrange MIIMEDZEE AR LS —7r V AT, ILfiR )V — 7HBIfEHbNTHWET, xrange
RO RIE, xrange 7Y =7 MIERHTEROKRE I b 6 FTHICH U ED X
BYLDEHOBOEW) ZETT, FEoZFN L7 4=V A LOFRIZHD XA,

XRange & 7Y = 7 MIIEFICIRo N iR 28\, Thbt, £ V77 AMER, KA.
len() BB OAZ S R—F LTV,

6.6.4 ZEA[gERY—T >V AH

VAMA 7V 27 MEA 7Y 27 PAKROELHEZARBICT 28MOBELZ2Y - L %
T, OB EM LS =7 AR (ZFEISEMT2568) b, 206 DEEEZ S R—F
L uEh ) ¥ A, XFHBIONY PIVRBEEARAGELRS — 7 v ARTT: 2o D
A7V 27 MEFEAERIN0ZDA 727 FAREZEETLI ENTEEHA, U
TORIEREENfE LY =7 VAR TERSINTVET (2 I T RIEEDA 7P 27 b
ELET):

5 ZOHPFICEIT 2EIE 2 D EU DO TT, IO, IEL LW TIZREEL 2573, o
ED=L BT ARINBOSBDOIEHELRBEZMS 5 Th, BRZEL TEROZVWETE»6 %3
NFHNEHTF L W TTOEIICTE20DHDTY,
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S
S
S

s.count (x)

s.index (x[, 1[,
j11) IND k%R L ET,
s.insert (i, x) i >= 0 DEAED s[i:1] = [x] EEL | (5)

1B TS ER
s[i] = x sOHEE s x EANEZLFET
s[i:j] = t sDiPo jBHETCDAIARAEZALTT7

Wt ONFICANEZ T
del s[i:j] s[i:3] = [] LELUTY
s[i:j:k] = t s[i:j:k] DEFEZ +t EANWEZFET (1)
del s[i:j:k] YRS s[i:d:k] DEEZHIREL T
s.append (x) len(s):len(s)] = [x] ERLCTYT |2
s.extend (x) len(s):len(s)] = x &L TYT 3)

] == x k&%z@fla&%ﬁibi?

s
s
s[i
slk] == xD1i <=k < j thdmw @

<

.pop ([i]) x = s[i]; del s[i]; return x & (6)

WL TY

.remove (x) del s[s.index(x)] LRI TT 4)
.reverse () s DIEDN O % JKiin L £ 3 @)
.sort ([cmp[, keyl[, |s DEZRZIHNEIET (7), (8),

reverse]]]) 9, (10)

Notes:

1.t
2.

BANBEZDATA R LA LRSI THRITINITITEREA,

2> T D Python ® C FEETIZ, HEBOI T Xy XML, JEHRNICZNGZ Y T
WAHES LfmiLtobwﬁLot% IZ Python 1.4 THEH & 41, Python 2.0 D
HBALEDBIZZI—ICTHL)ICRDE L,

X IMEEDA T 77V FEDIRLAJEEL 7 27 M) ICTEET,

Cx D s RO o E ValueError ZEHLET, BDOA VT 7 AN

THHFEFRBEFHD NI AY E L Tindex () AV FICEINLZE, 26D
EIZIZFATA ZADA VT 7 ALRBRIC) A FOREIVNMEINE T, MEKD 7
ADGE. ZFOMEIZARATAADA VT 7 A LFEICERIZUDEEO N FE T, N—
¥ a v 23 CAHE: D, index () IZFMMESCHK T EZIEET2DICHD
Befo LN TEERHATL,

insert () DERFIDINT A Y ELTADA VT 7 ADBEI NG5, AT74 ADA
V?ﬁxkﬂb<\UXF@E?@M%éﬂiﬁo%ﬂf%ﬁ@ﬁ%ﬂ%%é\x
FTAADA YT 7 ALEFELL, 0l einEzT, N—Ya v 23 TLHE: DIEjIX
TRTOAFHIZ O ITHDENTVE L7,

pop () AV Y FIZVA MBI TLARDOATY R—FSINT0ET, A7 av
DEIBFEET -1 DT, FHETRRBOERZY A P SREL TRL X7,
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7.

10.

sort () BLW reverse() AVY FIEIRERVAFNZWREBZY)RKEEL 2D
T 58, BREOHIODOIDICY A M ZEHELEL T, BEHABH L 2 22—
WHOWH I 72012, 2N DEBEREARFZFLEIRIEINZYVANZRL F
A,

.sort () AV vy P, WZGHT 2720t 7y aroglfizth 1,

cmp 132 ODEIH (listitems) 2> 5 72 % H 2 ¥ LD EE L £, JHUdA
DDGIEDI 2 DHDFIEUTHRTAI W, FELW, KREF0ITRE TE, ¥ e,
E#ZRLET, cmp=lambda x,y: cmp(x.lower(), y.lower()) ., 7T
7 A4V MilE None T,

key 1 DD D SR 2BEHEBELE T, CHIFEAXDYANDER » o Ik
BoX—2lN)HTolcflibiiEd, key=str.lower , 7 7 4/ MAlX
None T,

reverse IZEABETT, True 25k v b INHE. VA FOBEERIXE 4 D I DI
HLzbDE LB ZoNET,

—MEIIZ, key B L O reverse D7 1 X Z X FZED emp BB ZEET 5 L D F
CHIfEL £9, Z3UZ key B X O reverse 3% 1V Z LD FFRIT—FE 72 1 filid % i,
cmp 1FV A FDENZENDOEFITH L TEHEWIEEINS Z LITLE25DTYT, N—
Y ayv 23 TEH: None ZIET D E, cmp ZEME L 76 LT IR 3R —
FZ2B. N—= 3 v 2.4 TEWHE: key 8 X W reverse DY 1 — T 23871

. Python2.3 DIF&. sort () AV v FIREELTWE I LRI NTOET, V—

ML W EINLEZEOHINA —F =L HI N0 I EDMEIES U, DFE
LTWwFET — ZHEEANR SR BlZIET LIy —F LT, #2250
) TY = RITRIDIELL ET,

YA BDWAHEZSNTOLBHIZ, VA FOZEIS L XY, 2OMOMET S 2
DFEFIZREFZTT, Python 2.3 BUFD C FHETIZ, ORIV X MIZICHA 3 &
HI Y WAFEZANCY 2 P HEBEE NI 2 EHFIHEND & valueBrror B3
EHENET,

6.7 set (54) B — set, frozenset

set 7Y 7 MFIERA T I LT W2\ hashable (MY ¥ 2 W[RER) A 7Y =7 bda
L7y avTd, XL HBHHICE, XvN=vy 70T A b, BFlh o EE % IR
T 5, 2L CmBifE, A, 2846, sk ERPNEEOFEIGEENE T, (fih
DayTFRIZOWTIE, #HBRIART 7 AD dict, list, tuple, BLU, Y 2—)b
collections ZZI NI W) NN=2a v 24 TEML o a L 7> a v EEER, sets 1 x
in set, len(set) 8L W for x in set Z¥ A=+ L 7, HFE2FZkwaLry

58
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Tavk LT, sets (FBEFEDMEE (BFRD) HAMELZRRFL FHA, L3> T, sets
BA VT IR, ATAL AR, ZOMDY =7 VANGIRLZBFVLWEZYR—FLEHA,

set BEW frozenset W), 2O0DMARAR set BSH D £T, set FEHAJRER
—add () ® remove () DEXIBAY Yy FEfioTHNEZLHETEEY, LHARER
O, Ny Tl F T, FLHEOXF —PMDset DEFRELTHWE I ERNTEEY
Ao frozenset BUIETEARETH D, Ny ¥ 2{LA[RET — —EERI NS ENEZH
BTHIENTEERYA, ZOLOFHEDX =MD set DEFEEL L THVE I ENTE
79,

WD IADAVA 777 DEEIZFEL T

class set ([iterable])
class frozenset ( [iterable] )

iterable 7> 6 BFE LD IAAT, HL wset b L < Id frozenset 7 7P =7 FZRL 7,
set DERIFI Ny P 2R LD TR TERD A, set ZIRET S set, N set 1
frozenset 7Y 27 b THRATERD EFXHA, b L. iterable BPIEEI NI\ 61,
BLWED set BRI NE T,

set BIW frozenset DA Y RAY VAT TNOEERZRRMEL 9

len(s)

sets DR ZIRL 7,

x in s

XD s DA IN—| Aim%i))ﬁ%mu Lij—o

X not in s

xWs DA YN=IZEENTV RV E2MERL 7,

isdisjoint (other)
set 2% other £ FHDELRZ Rl E E, True IR L £7°, set lTZ N
LDEELAVEEG LR EZEDA, BWIZHEERDET, N—=Ya v
2.6 CiEM.

issubset (other)
set <= other

set DETDEED, other IZEFTNDHMERL 9,

set < other

set 7% other DEMDTELGTH LD Z2MERLET, 2F D, set <=
other and set != other &Z{liTT,

issuperset (other)
set >= other

other DETDHEEN, set ITHFTNIDHMERL £,
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set > other

set 2% other DE P SEGTH A ZMRALET, DF D, set >=
other and set != other &Z{liTT,

union (other, ...)

set | other |
set £ 2T D other DEEZEN L 5F L \wset ZIKL T, N—T 326
TEWE: DA T 7 TN DANZZITFANS L)) L,

intersection (other, ...)

set & other & .
set &2 TD other IZHHT 2EEZFFO, Hilvset ZIRL £9, /N—
P av 26 TEH: BEDOAT I TN DANERITANS XIH Ik
D% L7,

difference (other,...)

set - other - ...
set IZEFILT, D, &TD other IZEFNRVLEFEZFFO, H L\ set
ZIRLE T, W= a3 v 2.6 TEHE: HBDA T 7 7NV06DANZRT
ANB Xk EL,

symmetric_difference (other)
set ” other

set b L <13 other DWTND—TT R FICEENLHFEZROFL > set
ZIRLE9,

copy ()
sDO|DAE—=2H Lwset E L TRLET,

BHETTEWNN—=Y3 VD union (), intersection (), difference (),
symmetric_difference (), issubset (), issuperset () XV v Fix
W BATITNELEIRELTESL I LIZERLTIE W, 20 LR
iz, 20 DB IR TIE set THB I ERERLFT, Zx, &b
AR T set (“abe’) .intersection (’cbs’) DX ) HEEZ % >k
L. set(’abc’) & ’"cbs’ D&I)7%, BE->TMXZTFHiL£7,

set & frozenset DM E D, set & set @bbf%"ﬁ‘ﬂ‘:— FLET, ZDD
set ld. ZNZND set DBEEDIHWIZFEL WEHICOAEFELL D T (AW
2, T DT ESIC RS TVWAEHAETT), ~o&)® set DD D set D
EHHDEAIIE O TR EEDA, =D setlZ DD set X D/NXLARD
FT(DFD, HAEATHY, 222, FLZRVEHEATT),

set DA VALY VU RIT, frozenset DA VY A F¥ Vv AL
DEKIF, ZNnFnoBEIBICEIWTITbNLE T, 4 2 1F
set ("abc’) == frozenset ("abc’) P set ("abc’) in
set ([frozenset ("abc’)]) 1& True ZiIRL £ 7,
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WA L SO R I ER BB IR S N E T A, Bl 2R, BwIcE
EL LR BRI EAETHR L) THLESIE. ITOA&TIZ, False
ZiKLE7 :a<b,a==b, BELWV a>b, 2D, setld _cmp__ () XV v
FZFEEL FHA,

set IINTERLMEAF DER GIAEADBR) LRk wizd, 1ist.sort ()
Ay FOHIIZset DY A MK L TERINE A,

set DERIZ, FEDX —D X 912, hashable >y > 2 °JRE) ThIFUE R D
A,

set f VAY VAL frozenset A VAV UV AEZWNDIEETDONA F
VEBEIZ, O EDDDHENROBDA VAV AZBRLET, BT
frozenset ("ab’) | set ('bc’) ¥ frozenset f VAY V A%ZIRL
E

DTONAKZETTA2EMEIF set ICHEAINET TN, BHANTH 3
frozenset DA YV AZ V AIZIZEHINEEA

update (other, ...)

set |= other | .
other DEF 2B, set ZHH L £, /N—2 3 v 2.6 TLHE: HE
DANAT 7T NERIFNTFE LT FL 7%,

intersection_update (other,...)

set &= other & ...
TED set & other IZHHET 2 EEL T 2L Tset THHFL E T, N—V 3
V2.6 TEH: BEDANAT 7 7NVEZINTLLIICHED FL I,

difference_update (other,...)
set —-= other |

other ICEFNAHEEZRNDRE, set ZHHFLEFT, N—2 3 26T
B GHDOANA T 7 7 NVZ T2 X51kb L,

symmetric_difference_update (other)
set “*= other

ELoDICDAEFNT, HHICIER R WEFEDA Tset ZHHTL 7,

add (elem)
B elem % set IZBML £,

remove (elem)
i elem % set 2POMDREET, b L elem DSset I FEFNZHiTu
KeyError ZiAH L £7,

discard (elem)

FE elem D set i FNTCwUL, WO BRE 9,
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pop ()
TRICEEZ set HR L, ZNZ set LMD RE F T, set BETH
X, KeyveError ZXH L £7,

clear ()

set DETHOEIZLZMOIRE £,

JE OB R D update (), intersection_update(),
difference_update (), B 6N symmetric_difference_update ()
AV FREABATITNTHHHE L TRIN TS EICHEELTE
S\,

__contains__ (), remove (), BX W discard () XYV v FDORIE elem 1
set THOTHHFEHA, HfiZe frozenset DREZ YV R—F T 570DIT,
elem set 13 —HFNICHRDMIZZL I S5, 2D, HLEINE T, BRD
RUIERD H 22 Fi7- i I 57, elemset ZitAH L7, Z2H L T
WIFERA,

=
HHAHIAF set I E DHE sets BY 22— )L EFARAR set FLDFE D

W

6.8 ¥vv 8!

~ v 7R (mapping) 7Y = 7+ & hashable (/> v ¥ 2 A[8#8) B2 EEDOA 7Y = 7 b
CHEIDMTET, vy 7RISEEARE R A 72 =7 FTF, BURRTIE, O LD DR
He<y 7ML E UCTHREEM (dictionary) 3% D £ 3 (b 2 > 7 F RO W TUTAHAIAR 7
7 AD list, set, BX W tuple &, collections EY 2a—LE2ZHT I W),

HEAOX — 132 ZIFEEOMHETT, Ny ¥ 208 (hashable) T\, DF D, Y A b off
ERE G, BEARELRA ETERL, A7 27 PR THRINET) 1T —
ELTHHTEEE A, BUERILEE OBMELE D)LV — 0V Icit>TEF—L LTfibiE
T L LA OOBIEEE L, HFL U @21 & 1.0 Dk HIi2) HUEEERIC
WNLA YTy Z7ALLTHLCDDE L THEHTEET (L2LEDMS, avEa—% T
VOEUE 2 1B NS B E L TR E I NS Z LR LT II W, ZHUE KRS, &
EROXF—L L THHATIDICRWAETIEH D THA),

FEMIT key:  value DIERONDEZE A <X D DY A P ZPFEINTL B2 T
ERTE £9, 21 (" jack’: 4098, ’sjoerd’: 4127} HD\IF {4098:
’Jack’, 4127: 'sjoerd’} , HBHWIX, dict DAVALF T I I THIERTE
9,

class dict ([arg])
A7 arvoRyravilf, LR, —HEOX =7 — PRl Tt S/ H
LWEEERZIRL £9, 5IEDMECSGE3, ZOFEMZELEY, bL, A¥va
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VBB arg vy THEA T 27 behiud, bEovy 7EA 7Y 27 b ERL
fEICEL X —%2F D Y CTAFEEMNZRLET, 29I THRVLEAIZ. FPYa vil
BF3ATL—vavaZYdR—bTB =V AD A TL—=—FA 727 FThiTN
B0 FXA, BIBOEZEL /-, ZNEHEBETRLS TERST., 2D, ZNZEN
VDL k) ESTDODLA TP 27 b2FioTORARERHND EFT, BmHIIDLDIHL
WHFFEHIZEWT, = L EDLNE T, S720DbDNRF—Dfit L Tflib
NEJ, L. 26N —DBEY EHENZEGAEIR, RBICHEIEISH L v
HEMICBWTEHHAINE T,
¥—U—FilEz o84, ¥—7—FEASBZofEE L CRERINZ S
NFET, BLIF—DRY T aviBiucBnT, ¥—7— FoEE2HELEE. X —
7 — FIZMEADSE D BT o nFEEIBEMEI N E T, FIZIEBLTIZET {("one": 2,
"two": 3} EFELWVHEEMA VA UVARRL T

edict (one=2, two=3)

edict ({’one’: 2, "two’': 3})
edict (zip(('one’, "two’), (2, 3)))
edict ([["two’, 3], ['one’, 2]])

BAIDOHITIX, Python DFRAITF & L THRIZR X — IR L TOARERE L £ 3 ; o
X =t LTHIDELDTHIUD DX — I L CTOBRELET, N—Yav
23 TEH: X —7— Fil# 6 OFEMOEROY X — b8 MEnE Lz, BT
SRR R— b 38ETT (2 A, ARFT LDy 7RG 2o OFfE
ZHR—FTEXRETY):

len (d)
HHIICEENIHEREZRL £7T,

d[key]
dDF¥—key DIEHHZIEL E7, b L key WELEL RITNUL, KeyError #iX
MLEd, N—Yar25TE.

d[key] = value
dlkey] I value ZF&EL £,

del dlkey]
d»5 dlkey] ZHIBRLE T, b L key PEEEL R IJ UL, KeyError Zik
HL 9,

key in d

d DNF—key 28> TLWNIE. True ZRUE T, £5 TR JHUE, False
ZIRLET,

N—3 3 v 22 TiE.
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key not in d
not key in d &ZEliTY, N— 3 > 2.2 TEM.

iter (d)
HHIDETDOF—IIE->T, A TL—F%2RLET, ZHltiterkeys()
AV END¥a—bhay FTY,

clear ()

HEDOETOHHZHEAEL £7,

copy ()
HEOFRVWaE—2IKRL 7,

fromkeys (seq[, value])
seq X — Lt L. value ZAEICEEL 72, FTL WERHZERL £,

fromkeys () WEHLWHEZIKT I 7 AXAY Y KT, value DT 7 4Lk
flil¥ None T9, »N— a » 2.3 TiE/l.

get (key[, default])
b L key DEFHFICHIUR, key I T HHZIE L T, Z9) TRIFIUIL, default
ZIRL ET, default 352 6N ->7256. 77 4V FTld None &0
9, 2D, TDOAY v FliEKeyError ZEHT5 2 LIZH D ¥ A,

has_key (key)
TR key DFEST 2% MER L £9, has_key () ldkey in d EFIL 2
&£TY,

items ()
HEDaE—% (key, value) DNDYAMELTRLET,

J—h: LDV A N IEEDOEFTIRINETH, 7 F A TIEEL,
Python D3 & | FEEADHEA, B L, HIFREEOREIC L >TRED £ 7,
b L. items(), keys (), values (), iteritems (), iterkeys (), &
WNitervalues () DHHLEZELHE T Z ERIMEYNHEINLS, YA ME—
HTHTLEI, ZHUTED, (value, key) ON%Z zip () ¥/ld pairs
= zip(d.values (), d.keys()) ZHoTHEKTEENTEET, AL
BIfRDY, iterkeys () BLWitervalues() XAV FIZbHTEEDFT

: pairs = zip(d.itervalues(), d.iterkeys()) (¥ pairs &L
MExERLET, pairs = [(v, k) for (k, v) in d.iteritems()]
b FAIRRTT,

iteritems ()

BEED (key, value) ONZA TL—FTRLET, dict.items () D
Note HZHHT X o,

iteritems () 2o 7&EHEOHEHDBMPHIFRIZ Runt imeError Z % H
LE¥Ed, N—= a3 v 22 TEM.
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iterkeys ()
HEOX—ZA 7L —FTIRLFEFT, dict.items () D Note bZHH P Iy,

iterkeys () Zffi-oHHDOHEHDBEMPHIER I RuntimeError Z3XH L
¥9, N—T a3 v 22 TE.

itervalues ()
HEOEZA T L —YTIRLFJ, dict.items () D Note b I\,

itervalues () ZfHioFEHFEDOHEHE DBEMSPHIIRIZ Runt imeError ZiEH
LE¥Ed, N= a3 v 22 TEM.

keys ()
HHEOX—DYAIDaE—%2RL XY, dict.items () D Note b
AR

pop (key[, default] )
b L key BEEHICHFETE, ZOMEZEHEDPSORELTGRLEY, 29 Th
iU, default B L £, default 7352 &3, D, key DSEEEHITHAEL
U KeyError ZRRH L 9, N— 3 > 2.3 THEIL

popitem/()
fEED (key, value) ONZFHIPSREL GRL T,

set DT IV ITY AL THONED LML L IHIZ popitem () IFFFICHEDIEL
WL THET 2DIENTY, b LEENPETHNL, popitem () DIFN
HLUIX KeyError 28 L £ 77,

setdefault (key[, a’efault])
b L. key DFEFICAETIUL, ZOfEZEKEL FT, 29 THRITFNR, fdz
default £ LT key A L. default %R L T, default ®7 7 4V Ml
None T,

update ([other])
HHOWNEZ other DX — EMETHEFL £ ¥, MFOoF - EHESSINET,
XD fHI% None T,

update () (&, BOFEEL 7P 27 FTHXF—LHDONDA 77 70 (F 7L,
HLLIE BZIM2DAT770)ThH, EL6THRINITET, ¥—7—F5]
BOEEI NN, 20X — LETHEHEZEH L 7T, : d.update (red=1,
blue=2) N—a v 24 TEH: ¥—LEONDA T 77N, BLUL, F—
T—FElBZEGIBELTEZDZENTEL IR E L,

values ()
HEHEOEOV A MDD aEE—%2 KB LFT, dict.items () D Note b=
S\,
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69 7F7AIATII K

T77ANT 7Y 27 FIECDstdio Ny r—Y2flioTEREINTED, HAAARH
D open () TERTEIENTEET, 774ANVF 7P =27 FiEFEH, os.popen ()
¥ os.fdopen (), Y7 v b A 7Y 27 FDmakefile() AV v FD LI 7%, fldfAi
ABBEBE LAY v FIZkoTHBEINET, K774 Vid tempfile EY 2 —)b
EHOTHERTE, 7740 FT4 L7 Mo av—, BE, HExEDBROEEX
shutil €Y 2 =)L TfTWET,

7 7 A WEEDI 10 BEEDOH I TR L 756014 10Error 2RI N E T, ZDHH
W Z1E seek () ZIaAR T NA AT 2o72 0, SiAH LEHTHWAZ 7 7 A VICEHE
AREFT) Lol IS PDHMEICE > TZD 7 7 A LV TERIN TR VEELTT-
k) B EENET,

T77ANEUTDOXY Y Fafib £

file.close()
77 ANVEBUET, Lok 7 7 A VIEZNDIEGHAEFEE T LI TEEY
Ao 7 7ANWDHDPILTHS Z EDBRELREEMFE, 7 7 A VDAL o 7z BIZ TR
TvalueError ZXH L FT, close() Z—EUEFRHLTHIDLETVETA,

Python 2.5 2*5 with XZEZIXZ DAY v FEREEFOHITHEIZRRD L
Too TEZIE UTOa—FidfZwith 70y 7 %2KT 2BICHBIMCEALC £ 9,

from _ future_ import with_statement # This isn’t required in

with open("hello.txt") as f:
for line in f:
print line

Hi\VN— 2 @ Python TIRHFICEIR 2[5 7DICRD LI I L BITFNIXWIT F
TATL,

f = open("hello.txt")
try:
for line in f:
print line
finally:
f.close ()

J—hk: &2TDPython D “7 7 ANV B with XHD Y TF AL 2= %
ELTHEAZDITREDOD FEA, BL. BTDT77A NN TP 27 FTHC X
WA= FZHEL0DROIE, A7V 27 FZEEN) DTIEA S contextlib
IZ&®H % contextlib.closing () BAEZM I L BRWTL X 9,

file.flush ()
stdio @ fflush() DXIHIZ, Wiy 77%27Iv > 2L ET, 771 VEY
DA T 7 MickoTiZ, ZOBERMLITVEEA,
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file.fileno ()
HRICH BFEERVBAT R —FT 4 VIS AT LI 1O BE2ERT B 7201w
5, BED 774N 2R LET, ZofHidftoiEE LT, fentl €
Pa—R®os.read () RZOMED LI . 7 A NGB TELEE T EHEL AR
NDA VYT 22— ATHRITEL 7,

J—=k: 77ANEROF T 27 FDIEBED 7 7 A4 VIEEA T St Tn v
B, DAYy FEBHIRETIE *HD FHA*,

file.isatty ()
7 7 A ND tty (£ 7 ZHBLD) TN R ITEE
Thowif False ZIRL £75,

i

INTWBEEE True ZIRL., Z9

/=8 77 ANELYDOA TS 27 FIBIEED 7 7 A WVICBEHEM T S i ni
B ZDXAY Y FRFETXRITIEHDEEA .,

file.next ()

T77ANET 727 MEZENHEDNA TL—FTT, Thbb, iter(f) & (f
DEHCONTORWVERD) f Z2IBRL £7, for V—7 Bl 2L for line in f:
print 1ine) DX HIICT77ANDBA TL—=% L L b/ E., next () XYY
RO DR LIFOHINE T, 774 A0 A I LE— F TN TWAEE, 20
Ay FIZFRDOATHATZIR T, £721F, EOFICEREL 7z & Zl Stoplteration
ZEHLET (7 7 A VDHEIAARE— FTHIPNUTWL 2546, BIEIEIRERTT)
o 77 ANVHNDOEITIINT 5 for V=7 FFFEIC XK & 28AETT) 230N
ETIT) 7l2, next () XYy FREERS NIIETHANYy 7 7 200§, SEH
BNy 7ol gl E LT, (readline () DI RO 774NV AV v F
& next () ZHABOLE M) &) FLEELEYA, L L, seek() Zflio
T7 7 AMEZENIRE L kBT L, ANy 7 7 3HESNE T, N— =
v 2.3 TEM.

file.read([size])

KT size XA b2 7 74 N0 SFtARIABRE T (size 234 b Z ST % HilZ EOF I
FEL7GAE, ZRUUTORIICED ), size 5SIBPEATH 2 08I N8
#. EOF ICEET 2 EFTOLETDOT—F ZitrABRE T, GtAHi I N7 N4 M
EXFHNA 7Y 27 FELTERINET, BERICEOF ICFEREL 754, HOXT
FIDWEENET, RO LI %H 2D 7 74V Tld, EOFICFEHEL 72K T7 7
ANEBGFEADDTBEZEICHOERBHDET), DAYy P, size N4 FicH]
BERRDIES 7= 220G T 57- 012, HHERD CB% fread () 2 1 FELL EMEOH
TrHLNBVDTHEELTSEI Y, ., E7uyr - £—FTld, size’N7
A=FPEZoNn%Th, HERINILLD IV T—IBIRINIEHELH S
ZEITHERLTLEZ Y,

J—bh: ZoOBEIZHEMIC, B C . fread() DI v A—T7T, ZD7
&, EOF BH-OD S Ak L. FERIRMTIEFERICIR S 5 »E 7,

file.readline( [size] )
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77 AN —fTRAHL T, REOSUTXFHIEIXFIIHIcEkINnE T (TT
D, 7 7 ANDBARBEZITTRO S TV AEARMALES b LNERA), ©
FI8L size BHEINTOTHETEWEA, CREOSUTZ &9 ) SitAATRA
DA FETT, ZOEAE. REEETVRINE S LA, ELFHNINR
INBDIE, HEBICEOF ICFEL 284 i3 Td,

/J—hK: stdio @ fgets () LEW», AJJTHIZI VT (V\0") BEEFNTHN
X, INVLFEREATEFINDPIRINET,

file.readlines ( [sizehint] )
readline () ZfioTICEET 2 F TitAH L., EOF @A INfT2E&TY A
F2RL 9, A 7> 3 D sizehint 5IBDFE T UL, EOF £ TaiAHTHbH D
2S8R 71T % IR TR sizehint X4 P25 X1 (BZSSHNHANY 7794
RN FED ) FABLET, 77 A NVEYDA V¥ 72— A ZFE L TWE A
7Y 27 ME. sizehint ZIEEETE R OORIRINCEETE LR WLEEAITIZEHR L T
L2 FEFWVFERFA,

file.xreadlines ()
DAYy Flditer(f) EMUMRZERELET, N—=Yav 2.1 TEIM.N—= 3
V23 THRIBE: fRDDIC for line in file Z{H-oTL 72 &\,

file.seek (oﬁ‘set[, whence])
stdio D fseek () EMFEIC, 7 7 A NDEEMBZREL 9. whence 51803
F 7 a v, EHEDEIZ os. SEEK_SET & L < 1 0 (fesHhz g &) T3 iz HYL
DAF5MEIZ 0s.SEEK_CUR b L K X 1 GREED 7 7 4 WALED & X IIC seek T
%) B LW os.SEEK_END b L 1 2 (7 7 4 VDEKND & HXIZ seek § %) T
T, ROHIZH D A,

W Z 11X, f.seek(2, 0s.SEEK_CUR) fiiE%Z 2 D 9, f.seek (-3,
0s.SEEK_END) TlIimdD 3 DO FHICREL 9,

77ANVEZBRE—F (E—F ra’ £%iE "a+’) TGS, HFZIAAZITH
FCIfTo 72 seek () BRI TRTCILICEEINEDTHEELTLEZ W, 774V
DBFLDOADHEZIARE—F ("a’) THIPNEE, 2TOXY vy FIZFEMB T
FHAD, FHAAADTREIBELE— F (Y a+’) THD» N7 7 A VL TIRRKIZILDE
9, 774ANVETFALE—FT(b’ LT VZES, tell () PRI A
7%y FOABIELWHEICRD T, hot 7wy MiEZ- 72856, ZDIRS 5
WITREKTT,

BTDT7PANT TS 27 bdiseek TEB LIRS VDO THEEL TLEZ Y,

file.tell ()
stdio D ftell () LFHEE. 7 7 A VOBIEMEZIREL 7,

CSEATERTAEIL, BOXFHNNIESL E EOF 2L, $16b LR k2056 TT, £k, 774V
DRBEDITBWIT TEDL O TVRBEINRZEI TRV (BHHZBIETT) 2 B, 7 7 A IV ZITHATHA
BB ZFDFRL A —%ER L GEICEFEICED ) 2T R LN TEET,
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/—k: Windows TlZ. (fgets () D T) Unix-A ¥ 4 VDEAITD 7 74 V&2 FHE
EXICtell () DAERMEZIRT I ENHD T3, ZOMEICEBL Wizl
NWNAFYV—=F—=F ("rb’) Zfi) kI L TLE X,

file.truncate ([size])

T77ANDYAL R DEEDE T, 47> ardsize BEETIUL, 7 74 V13
RKO)BEI NV A XYY EED N E T, BEERTEDOY A XDflx, BED7 7
ANPHEETDT7 7 A VT A XTT, BED 7 7 A WERREHINE A, HE
INTYA X7 7 ANDOBIEDY A X%z 5856, ZORBIET Ty b7 +—
PMEF D THERBEL TSI Al e LTk, 7 74 VIZEHI R W, 18
EINTHARF e THOoNLD, BEIN/YA RETREBEDHT N
RCHOoND, BHY £9, FHEEZREE: Windows, % < @ Unix %,

file.write (str)
X% 7 7 A VICHEIAAE T, EOEIZHD FEA, Ny 77V vV 7IcL-o> T,
flush () £/ close () BMENH I NS F THERZ 7 74 LHPICLTFIEE
AENLZWZELHD ET,

file.writelines (sequence)
SCEHN ST By — TV AE T P ANMCEHZIARE T, ¥ —F v AILTEH % 4K
THREAREL 7 27 PR oMTHEDFEFVERA, £ H2DIILFIND»6 %
LZ2VAFTY, ROMEIZH D FHA, EEHEDOAHIIX readlines () ERMIGDIFT
DIFonF L, writelines () IZTHRIDOXYI ) ZEML FHA)

T7ANBA T L= 7a ralzd R R—FLET, ZEHRIETIZ file. readline ()
ERICHERZIRL, KIEW readline () XYV v FBELTFHNZR L IBIKTLE T,

T77ANA 727 M, L oBRECEEZREELE T, 0oz 7 74V
AT 27 P TROHBETIEH D AL, FFEDA 7Y 27 MLt oTEWER R
T o FEEL 2R A,

file.closed
BIED 7 7 ANA 7Y 27 F DIRBEEZRIRT 7 —NVETT, T OfEIFFEAH LEH D
JBETTclose () AV Y FBRZDHEZEZHELE T, £ TO77ANVHMNL 7Y =
7 b CHIHTRE L IZBRD A,

file.encoding

D7 7ANDMESTWB LYy a—F 4 27 T3, Unicode SLFEHNDT7 7 4 WITHE
XA FN AR, Unicode LFHIE DLy a—F 4 v %o TNA b XXFHNE
fasing T, 61T, 774 DIRRICER I N TV E5E. ZOEMITEARD M-
TV EBIFLEZYI—T 4 V7 (ZOBEBRIIIHAKD ) FLEEIN TR WY
BICEFAE#ERZEDDHDET) 25257, COEMEITFHAT LEHT, §XC
DI 7ANELA 727 MZH D LR FEA, F2Z2DfIZ None DI & D
HY., TDYHr. 7 74 )ViE Unicode XLTFHNDEMRD 12 DIZS AT LDT 7 4V F
Irva—F74 v xfuEd, N—Ya 23 THEI.
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file.errors
Iva—g4 7S5, Unicode T7—NY Fo7TY, N"—Y 3 267T
JE.

file.mode
774 NDI0O E—FTT, 77 A NDHAAARBIE open () TERI N5 4.
Z DIEIZ BB mode DiEIZZE D) £ 3, ZOEIFFHFHAH LEHDEET, 2 CD7 7
ANEUF 7Y 27 MICTHET 2 LIERY ¥ A,

file.name
T7ANFE TP 27 bd¥open () ZHoTERINTRFD 7 74 VDLHITT, %9
ThiFtUX, 774NV 7Y =7 FMERORIFEZ /RN 500X FHIN%R D, <. 0>
DIEAZ ED £9, ZofEFEFEAN LEHOBENET, KTo7 74 VEEA 7Y =
7 MITEET B LR £¥A,

file.newlines

Python ZE )V F 4% ¢ E, —-with-universal-newlines & 7% a v con-
figure ICIEEINGE (T 7 4V M), ZOHAH LEHOBESEELET, —
B2 BATICE T 25 A LE— FChHl2NZZ 7 74 VBV T, ZOEHER
77 ANDEHAM LFIEBRL 728dTa—FZBHL £7, IOSEAMEIZ 7\ 7,
'\n’,’\r\n’,None (FHHE X, FXLATL TV ZWv), BOoh o2 ToRfT
XFaEZ8L s TNDOTNHLTY, REDY 7 IViE, HEOSUTEGNIGE#L 72 2
ExmLET, BRI T2 A LE— FTH AL TRV T 741
DYH. ZDOBMEDEIF None TT,

file.softspace

print X& o776, oz 1T 2HHCAR—AXFE2 T 208835 %
PDEIDPERT T —IETT, 774 NVF 727 b2 Iab—MikETZ
7 ANFEZIAANEER softspace BEZF 20 NE R 69, ZoflizEuicy
Mtz ) £ A, TOfild Python THEINTWARIZFEAED Y F
ACTHBICPIILEINE T (BE~NDT7 7 AFRBEZ LEET2L) A7V
7 b TIREESHIETT), C THREINLTTIE, EZAANBEXR softspace J&
MRt L 20 ide ) A,

J—bh: ZOEMWIZ print XEGIEIT 2 720ICHVSNE T, print DWNIEIR
EBEELI Wil ZOFEELZITHI T LITTEEEA,

6.10 V7 F A MVYXR—I v H

N— 2 v 2.5 TEML Python D with XiZa YT FA PR —Y v Il ko TEEINS
F Y7 ¥ 2 P OWREF K- LET, TR, 2—PEES 7 ADLOARAES
KITSNDHNEA L XD Y Tt § 29 Thia v 73 A b 2ER/T 5 2 L 2T
ZODHADRAY v Faflio THRESNET,
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AV FFARNEBZON Q)L (context management protocol) 134T v 5 % A b 2 EHR
T2AVTXFARAINRE=—U X AT 27 FBRETXRE-NDAY v FPSERD £7,

contextmanager._ _enter ()
FITRa vy T XA MIAD, 2OF 7Y =27 FERIRMBOFETRIa Yy T X A McE
HMLA 727 b2BLET, 2OXY Y FPRTEIZIZDOaVTXAF 32—
Py zfli) with XD as O FITRMINE T,

HoHAHZRTaryrXA v r— “/“’V@WJEL“C774JI/7T7\\‘/“J:7}‘i)i‘%k)
¥9, 774NV A 727 biE_ enter () o HTHEZEERL T open () P8
wﬁhi@ny%%xbﬁkbfﬁbh%;?_Li?o

Bl 4 7927 P 2B T a vy 75X A P2 =YY H &L Tk
decimal.localcontext () DRTHDOBHN FT, D22 =V xiE7
757475 10ERa YT XA A Y LOaryTFFAIDaE—=IZky b L
TZDav—%2KELET, 29T2ZET, with XOREKONEH T, 4l a2 —
FICEB 252312, 10#ERa vy TXAIE2EHTEET,

contextmanager.__exit__ (exc_type, exc_val, exc_tb)
FATR a2y T X A Mok, B 3D LEEZ>TwZE LTh) 2Hfl+5 2 &
ZRTT=NE7 7 7 %IBEL T, with XOREZE RN 572745
L BIBUCIZZ OBINOTIEfEE b L—ANy ZIEWREEL T, 29 THIFIUL,
51 %0134 C None T,

CDRXYy FPoHEZZEMEZINS & with XN OFEZIZ, with X
DEBDNFETZ2GET ET, Z2H)TRIFIUE, TDORXY v FOFEFTEKZ S EH]
NOEFEEET, ZDXY v FOETHISRE 7ML with XOREDFEST
Il >IN ZBEEHZTLEVET,

EINHNZEREWCHEEITRETIEH) A, ZORbDIZ, TDOXY Y
FOBOMEZIET I ETAY y FOERK T LXH SN BIs 2 M L w2 L%
BZBARETT, 2DLIHIZTHUL (contextlib.nested DL HIH) I vy TF R
P22 =Y %ld__exit () XV y FABDPWRKL 7200 L) 2 fRiIc Ao
LT ENTEET,

Python (3O D AV THFA 32—V rv%Z, HLOALY FR- 77 A VG EDF T
Pz PO u—X s kI N7 7 74 7R 10EREM 2y T X A OV R —F
DEOICHBLTVWET, £ ary 73 AMEHE 7o baLz2dEE LT3 EwIH D
FORHDOH ) P %221 2 DITTIEH D FXA, BIZOWTIE contextlib BY 2 —
WS S0,

Python ¥ = %L — % (generator) & contextlib.contextfactory 7 2L —%
(decorator) 1ZZ D70 F aVOfEfELFEEFTEZRELE T, Y=L —YHEz%
contextlib.contextfactory T7T 2L —F9 %L, TaL—FLARTNIKEIN
247 L =% RTRbDIZ, 8L _ _enter () BLU _exit_ () AV Y %
FRELIavTFA LRV 2BETEIICRDET,
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INSDRAY vy DI Python/C API DH D Python 4 7' = 7 + ORIREE A2 Rl
ARy PIMELNTcDTTEREVILIFERELTLEIYL, ITNH6DAY vy FEESR
L7 WIRRIIZ DO WL E D Python 2267 72 ATE 5 XY v FELTHREEL R ITN
%) FXA, EfTRa Yy TX AP 2HEHT 5 2 LIRS, —DD 7 7 ZADEET]
WY TEL A —N—~y FTT,

6.11 DA AT

AV TVYZZDOMOBEEDOA 7P 27 P20 O R—1rLET, INHDIFE
AT E2EF200BELETEZYR—FLET,

6.11.1 £V 21—l

Y 2= VIR 2 ME— DR REE I BE~ND T 72 A m.name TY, 22 Tm lFE
Pa—)LT, namelZm DT VRN T =7 )N FICEBINLENCT 7R ALET, €
Pa—VEEONRATE I ENTEET, (import X, HEIZWZIX, EY a—LF
7Yz MIWNT BB TY; import foo & foo EH DT OENTEY 2 — NV F TP =
JEPEET DI EBHELEIZET, LA foo LELDToNT (IHFD) EY 22— LD
EExZHHEELET, )

BEY 2 —VDRKZR A v NIE __dict_ TT, TNREY 2—1LDT Y ERLT—=T7 )L
ZEUHETT, COFEZEBIETSE, EBRICEEY 2—VDY VYRV T—7 V2%
L E923, dict_ EWZEHERATSLZILIZITEEYA (m.__dict__["a’] =
1EF O Tm.aZ LICERTSHZEIFTEETD, m.__dict_ = {} £FELZ LI
TEFEHA), _ dict_ ZEERET2DEFHEREINEEA,

Ay TYIYHNICHAAENEY 2— )V IE, <module ’'sys’ (built-in)>
DEHILEIPNET, 77402 EAB I N A, <nodule 'os’ from
* /usr/local/lib/pythonX.Y/os.pyc’> EEHEDPNE T,

6.11.2 VALV IFAA VATV R

NS IZDWTIR objects B X U class # ST X\,

6.11.3 B

Bt 79 = 7 MIZBIBERIC K> TERINE T, BBEA 7Y =7 Mo 21—
BEIX, 22O T2 &£ T func (argument-1ist)
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BI%cA 72 = 7 MICIZFEBRICIE 2 DOff: flAAARBIE E 22— EEBBEH D £9,
B EDBFEUEE GIBOMOH L) 29 R —F LET, FEIRZZDT, A7V 27
FORIHER D T,

EfE.  function Z ST I,

6.11.4 XV v R

Ay F3EEREZ > TSI NEEETT, XYy FIZIEZo0M NS D £
T (VA FAND append () DEI)BR)MARABRRXYY Y FE, VFAALA VATV ADAY Y
FT9, fHBIAARXY v FligZnzHd A= 35ME ~FicidINnTnwET,

FIETIE, VIAAVAI VY ADAY Y FIZ 2 DDAl ATHOBEZEML
TWFET: m.im self EAY Y FPEET S A 7Y 27 T, m.im_func Z XYV
v FZFELTVwEEETY, m(arg-1, arg-2, ..., arg-n) OMOHL X,
m.im_func (m.im_self, arg-1, arg-2, ..., arg-n) OFFOHL &5%IC5
fili ¢,

P IAL VAT VAR FIZIE, AV Y RBA VARGV ADPST IR AINDENT T
AMET TR AINEDIZL>T, ZNZEN/NA VR FHIEFFENA VR DBHD T, X
Vo RBFENRL V E XYy FOYE., im self BIE None 2% 578, WOV B
IZiE self A 7Y =7 FPZBPRINICE -5 E LTRHRELZTNIERD $¥A, 2D
By self WIENAL VAV Y FDIFA (T I F7RA)DAVARY VY ATRITIUIRS
9. Z ) THRIFNUL TypeError 2EHINFE T,

BIfA 7227 PERILK, AV y FA7Y 27 PRIEBOBEZIMGCEET, Ly
L. AV vy FEMHIZEBRIIZTEROBEEA 7Y 27 F (meth.im_func) IZEEI LT
DT, WA VE, FENALVE XYy FAD XYy FEEOBREIZTFINTOELA,
Ay FRlEOREZAAS & TypeError WEHINE T, AV vy FEEEZRET 5
7202, ZOEBROEEA 7Y = 7 b THIARINIC:

class C:

def method(self):
pass

c = C()
c.method.im_func.whoami = 'my name is c’

A, types ZSHT X\,

6.11.5 J—RATI I~

a—FA 7Y =7 M, BABAKD X9 % “BEla >34 )L I 727 Python D EITHEE
A—F2RTEDICEERICI>THbLNE T, 2a—FA 7P 27 MiZu— N )LigHE
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TBREAOSBEZ R W THABA 7P 2 7 P ERELRYDET, a—FA 7P 7 b
A AIAABIEL compile () ITX>TRI N, BIA 7Y =7 FD func_code BMELE
LCTHDHTIENTEET, code bZHTII WV, a—FA 7Y 27 Flid exec X¥
FHAIABRBIEL eval () 1T (VY —Aa—=FXFHDORO D I0) T 2 & T, FEf7L 72 D EFE
L7352 ENTEET,

. types ZSIRT Z o,

6.11.6 ATz 7 k

WA 7Yl M3fkA A7 27 PIZRLET, 272 27 b ORIGHHAAABIEK
type () TPZRAINET, BIA 7P 27 MTIZFFEDOREIZH D T A, HHEE Y 21—
IV types IKIFETOMBIAARLNERINTOE T,

B <type "int’> DL HICHESEINET,

6.11.7 X)LATY Uk

DA77V 27 PEHRIICEZRS RO k> TREINE T, ZDA 7Y 27 b
WIEREOEEIRZH D A, AVFT TP 27 FiE—271F T, None (FlAARL) L4
JFesnTwET,

None EEHIERINZE T,

6.11.8 ERETLATI 7 b

DX TPV MIIRIRA 7 A4 ARG L > THEDLINE T (slicings ZZW T 3 \0), Kk
BEFIZMOYF—FLTwEHA, FREKLA 7P =7 ME—2KF T, ZD4HIIZ
Ellipsis (fl&AA%) TT,

Ellipsis tHEZRINET,

6.11.9 7—/Lf&

T—=IUBE I ODERA 7Y 27 b False BL U True TY, TN o IZEBEEZFRT
72DIfibnE T (OO RELIZEEAZINET) BELUHDO 2 v T X A+ Bl X
FHEMTHE T OFI8E L TiibnGa) Tk, Znoldznfn o 8 L1 LHERIC
REEVLE 9, EEOMEICH L CERELZZITE 286, fAARBIE bool () 13E%
T=EICF v A T 2DIfbNET (BT A FOffizZH L TS, s
3ZNFNFalse BLU True L HERINET,
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6.11.10 AFPA Tz 7 b

AT IV—LA T2 b, PL—ANRN I F T 20+, AF5A4 AL T 27 MY
LClE. types ZSHHT Z W,

6.12 KRB EME

RETIH, WL OpDOATY 27 MUK LT, BfoFiAsl LM ORI 2 @28
MLTwET, 2 zth

object._ _dict_
727 b (FEEIAATRER) BEEZRET 50 IHbn 2EE 2 I3fbo
Ry 7TRA T 27 b TY,

object._ methods_
N=Ya V22 CHBE: A7V 27 FORERBENPSGR2Y XA MZIUGT 51213, A
AABIE dir () Zfio TSIV, ZoEEIFbHIFHTEIEA,

object._ members_
N=2av 22 CHBE A7 =27 boEENPSR2 ) A M2REET 51215, A
AABE dir () ZfioTL IV, ZoEMIELIFHTEIEA,

instance.__class_
DIARAA VAT VABELTWE Y F7ATY,

class.__bases

JIARALT TS 27 VDRI T ARG 55 TINVTY, KT 7 A%F
72 WIgAE, oY TN £,

name

77 AE IO LHITT,
DT oz, Hil\va2 7 A (new-style class) TORY R —FINET,

class.__mro

CDEMEIZAY Yy FOBIRICRBIND IR 7 ADY 7 VTT,

class.mro ()
CDAYY P, X7 F7RCLk>T, ZDA VATV ADRAY v FFROIER %
NAYRARTEH70Ic, EHEEINI»LHANELTA, Z1UE, 7 F7AL VRS
VADIEKEWOD, ZDFERIZ _ mro_ ITHAIILE T,

class.___subclasses_ ()
ZNENDH L \WI 7 A%, ZNHEDEEDY 77 7 A~NDHSM 2L £,
DAYy FiEZNo6Dsor b, L THRE3H0DY XA FZ2RLET, #
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>>> int._ subclasses__ ()
[<type "bool’>]
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BINIE 7 2 AF 7Y 27 bTT, BINIZEY 22— exceptions TERINTWVET,
COEY 22— NVZHRIIZA VA= T2053H D A HlIHE exceptions &
Y2 — )b L FARRICHAAA LRI TEZ 6N E T, try XDOHT, except fHizflio
TREDHIN 7 7 2O TELR L 7256, ZOfidHiE L Wit 7 A0 68N Ik
7AW ET HWEL BN FAZEHR L7060 7 7 RAIEREEA), Y777
ZEDBIRIC I WBIIN 7 5 R Db >t ZNOICRICARTI 2T LT, &
L %5 ZLiEHhEHA, DTICHNZEL M ARAARFINEZA > & 7)) & 2 AA AEH
BIzkoTERINE T, RIERZLZWVL2ED, 2Ntz —DiE L WEHK%
ALTWw3, “BIEifE (associated value)” ZHfH 9, Z DfEIE AN F 72 13EEDOTER
B2 FL7—a—Fe, 27—a—Fz@HT3 X)) 2588 7VTd, 2 ORHEE
I3 raise XD OHDEIETY, BINDPERED )L —F 7 57 A TH D BaseException
5 X NG, BIEIZEINA 28 v AD args EETICEPNE T,

2—HILL B a— FOHAAAPINEZREHTE 2 ENTEET, JUIHISNLHEZ T R
FLZED, A8 7V D3H 002 R T2 RILE “Bx ) ERMU LI % 7 —5&A
THDIEEZWEITLDIHEI I ENTEET, LoL, 22—Vl v 7 —
ZEHET2L9) a—FT20%2 05 KR COTHERLTLEI Y,

tHABARGIN 7 7 A 3F 7 I 2 ERT 57D T 7 7 2T 52 e TEET,
Tur =iz, LNz n< &b Exception 7 7 ADHENT 2 LH#DF
9, BaseException HIFEHLAWTIFI W, HINZEERT 2 L TOFEL WIEHRIE,
Python 2 — t Y 7LD “L—HEZDHIIN (tut-userexceptions) DIHEHEIZH D £ 7,

DUF WIS 27 5 213D 7 5 ZADIEE 7 5 A E L TOAFbiIE 7,

exception BaseException
ETOMMAARBIINDINV—t 7 52T, 2—PEERBINZIEZL DI 7 A9 0H
T2 2 LIEFERILTOEYA (Z9)WIEAIT Exception 2> TL I W),
DY FARKLTstr() ®unicode () BMEENEGE, 518D CFHEID
F TG ORI FINDNR SN T, &2To5EIESY 7V e LTargs
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MRS NE T, N— a 2.5 TEL

exception Exception
ETOMABAARBIND I, AT LT TROHDIII DT 7 A5 HEHEINT
WET, RTOL—HFEEBINIZDI 7 A BHINLENETT, N—Ya v
2.5 TEM: BaseException 6EHN T I ) IcEHINF L 7.

exception StandardError
StopIlteration . exc:SystemExit « KeyboardInterrupt B X O
SystemExit DD, £ TOMBMIAARFINDILE Y 7 ATT, StandardError
HRIZ Exception 26 EHINTWET,

exception ArithmeticError
Bifi bofkcs 7 —lcB 0 TELIN S HAAABHN: OverflowError
. :exc:ZeroDivisionError . FloatingPointError DIEEK T 7 A TT,

exception LookupError
2y 7 MELEF = AR fliole X = A VT AV LAED Y
HITEH X 15 B4t IndexError . KeyError DIEJET 7 XTI,
sys.setdefaultencoding () WX > THEEEHINAZIELHD FT,

exception EnvironmentError

Python ¥ A7 LA DAHBTEZ > T 213 T DHIS: 10Error | OSError ORLK Y
FATY, ZOMDOHINDI2 DDEFEE DY TIVTERINIGH, YIDOEE
BA VATV AD errno JBETRSE ZENTEET (ZOMERBL I —FFERLEE
NE9), “OoODEFEIL strerror BHETT (ZDEILdEY., =7 —I2B#T 3
Ay =Y TE), ¥ 7NVHKIL args BEPSG/L I EHTEET, N—Ya v
1.5.2 TEM. EnvironmentError FIFD3 3 BHED & 7NV THERI NG E. &)
D2ODFERIF LEMFMRICES 2 ETE S/, 3 O2HDOHEFEIE filename &
HETHREIENTEET, L2LEDYS, DHION—Y a v EOR#ED -,
args JBMEIZIZ AV AL 77 ZICE L TRWID 2 DDEI B 07405 28EDY T
LDEAREREA,

ZDHINDI 3 DDA DEIBTERI NG, filename BMEIX None 127D £,
ZDHINDI2 721 3 DUNDFIETHEB I NG, errno 8L W strerror
JBED None 12D £, BEDT —ATlX, args Barvy A7 78715275
BrzZ2DEEI TNDIWTEATOET,

DT o pil a3 EER ISR S L a B4 T3

exception AssertionError

assert XDWEW L 2EEIOEHINE T,

exception AttributeError
JE DS (attribute-references 2 ZW T S W) RRADBKML Z25GE KBS N E
T A7V 27 FBEEOZRPCEEORAZ EF 7R —F LTV EIC
¥ TypeError DR INET ),
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exception EOFError
FHAAARBIE (input () F7/0E raw_input () DWITNPLT, T—F %2 4L
HERWVIBLIZT7 7ANDOKE (EOF) ICFHEL &I N ET
file.read() BXW file.readline() AV Y FDOEE, T—F ZHE R0
IBICEOF I E N B L HOXXFINZRLET),

exception FloatingPointError
FEVNBUSHHRE DRI L 7255 1k I 37, 2 ofIsMHE £ D Python D/ X—2 3~
THHFICERINTWE T, Python 23 ——with-fpectl X 7> a vz 7iRiE
ICEREINTW 5D, pyconfig.h 7 74 WY ¥RV WANT_SIGFPE_HANDLER
DEZINTOLLIGHICOARERNINE T,

exception GeneratorExit
Yzt L —7% (generator) D close() AV vy FPMEIHIN/ & ZITEHS
nExd, ZoBMTEMNIZIEZ 7 —THR WD T standardError TlE % <
BaseException 26EHINTWE T, W= 2 2.6 TAH: BaseException
Do DMAKICEHINE L7,

exception IOError
(print X, FHAIAARD open () FHIFZT77ANET 7P 27 MW TEHEAY v FE
Vo 7)) VO BEEDS, BIZIE “7 7 A VOMEEL $RA” 2 “T 4 A7 D% E A
HDFRA E Vo2 VO B L 2B cRIRL 28810k anE 4,

2DV 7 AF EnvironmentError 26EHINTWET, ZOHINI 7 Z2ADA
VALY v AEMWICEET 2 1ERIE EEED EnvironmentError ICBHT % i 2 &4
LTI, W= a3V 26 TEH: socket .error i, TNEHEE I TR L L
TS L) IEHINF L,

exception ImportError
import XTEY a— VEEE AOF o786, from ... import
XCHRELLLHZA Y R—=F T3 ENTE o HEHGICERINET,

exception IndexError
=V ADA VT ABENY =7V ADHHEBA T AGAICEHINE T
(RAFARADA VT 7 AEy—77 v AOHBIINE % X ) ITHEERD ) & ICFiE S
NET,; A VT 7 ADPEEOEE TR WA, TypeError D EHINET),

exception KeyError
Ry 7R EEEM AT 2 FOX =0, A7V 27 FOX—HEERNICHEOP LR
oG EIENINE T,

exception KeyboardInterrupt
2—YPEDAAF — (B IE Control-C £7213 Delete ¥—T7) ML
LR EINE T, BDIARBERE L2 E I DIZA v & 7Y ¥ OFEfTHICEH
MIZFR S FE T, HAARBEE input () ¥ raw_input () BL—FDAN%
o TV AHICHI D AAF —ZH L TH, ZofIAENINET, ZofsiE

79



The Python Library Reference, 'J ') —X 2.6.2

Exception ZHEZA % a— FIZESTHE > TA V¥ 7V BT T 5D %H
IEX N\ X 9 I BaseException oEHINTWET, N—Ya v 25 TE
BH: BaseException oEHIND LI ICEHEINE L 7.

exception MemoryError

HHEEPITABRYDPAR LD, ZORVIT (A7 27 P20 O0HEET S
Z LT 2REEIENRE?S LA IR S E T, FISHCBED T S il
X, EDFED (NEB) BAEDB X B VARICR S T2 R T LFEINTY, HEICH
LZAERVEM7—F%T727F ¥ (CDmalloc() A ICk-oTE, A &7V ¥
WICZ DR ZSBEEICEHIHTE 2 LI E 5RO THERELTSEI W, 7a s 7
LDZEDVFERDLGEICH, LIEDFITRAY v 7 DBIEREZNNITES X9 1T
37 DIHIANERINE T,

exception NameError
O—A)NEEZ 70— NVDH/FIB RO 6 o GAICERINE T, 4k
FERED A DO AIEH S E §, BHEMT S N AlIZ D06 b o e fni 2 &
L7 — XAy e—YTT,

exception Not ImplementedError
ZOHAME Runt imeError 2HEHINTVET, 2 —YEZREDOILEK T 7 AITE
WTC, 207 7ADEN T 7 ACBWTAE =T A F§2 2 ERNERMRIA
Vy FIZZ oI 2R L& TIR D £¥A, N—Y 3 v 1.52 TE.

exception OSError
D7 I A EnvironmentError 220 BHINTWET, BT A7 L1
L7 %2R L 7GRN INE T GIEOMDMES T 552, tho
RN LI —I3BREET ), errno BHIE. errno DI BFDL T —a—
FTHD. strerror E@MIZ. C D perror () BABTHITFINE LTI E A S
NEF, ARV =T 4 VTV AT LMEKF L7 —a— FOERLARNTOWVT
X, errno BV 2= L EZSHHP I\,

77 AN AT LD ABART 2604 (chdir () ® unlink () %% &) Tlx. 4l
WA VA RFBEBICEINT 7 7 ANVLZ 3 DODDEMNE LT filename &
FbEd, N—2a v 1.52 TE.

exception OverflowError
BMREE ORER, RIT 2 ITFIRETEL ISk >GHICERINE T, 20
FEEBPOHEHATIIEZ & 3 (REHOHEFE TIZE L A MenoryError 5EH I N5
LB TLE)) . BHOBEICHEHT 21 LA EDOBRETIIRELZEL £,
C TIRFE/ NGBS B T 2 I OERE(E T ON TR DT, 1FEAL
DIFENIREE S F 2y 7 SN T ERA,

exception ReferenceError
weakref.proxy () &> THEKI NS (weak reference) 7’1 ¥ % ffio
T A= RP AL I a Vil TUHINZBEOSZRNR A 72 = 7 F DJFEkIc
77X ALEGAEIEHRINE T, H2BICOWTIE weakref €Y 2 — )L 2 2H
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LTCL7EE\v, N=Y a3 v 22 TEM: DT weakref .ReferenceError fil4t
ELTHIsNTWE L%,

exception RuntimeError
A7 IV TE v =i I NGt sng 3, BENTS
NIAEIMDSRIETE > 7= D2 & ) IR §XXFANTT (ZDFIFHFIZ E A Ll
EDON=2avDA vy 7 ZICEB T 2EYTT; ZofMILIEPHE Db
5ZLIEHDERA),

exception StopIteration
A T V=7 (iterator) D next () AV v FIZX D, ZNLUEEZEB RN L Z2AS
EreoiElINE g, 2oL, @07 7Y r—ra vy T — LiZA
HINZLDT, standardError TIE7% { Exception 26EHINTWLE T,
N—3 2 v 22 TE.

exception SyntaxError
PWR=YDPEL L7 —IGEE L 285k InE 4, ZoflHE import 3, exec
X, illAA AR evel () ® input () . FIHHEAR 7 ) 7k OFAIAHRPEIEAT]
T (NG FATRFICO) &2 2 2 A[REMEDS H D 77,

CDITADA VAY v AiE, PISOFICTHHBICT 72 ATELL)ICT 570
12, JBM: filename . :attr:ilineno . offset 8L W text b F 7, HIHNA &
VAT D str () ZAvE—=—DAREIRLET,

exception SystemError
AV TIVIDBNEL 7 —2FR L7, ZORMIEETOEAZFETCIRS1ZE
RATEZ WX ) ICBbn s GEIAHNINE T, BEO T S N flIZ #EA D%
V)N ETDONZIRTLFHTT,

Python DIE#E D, H77®D Python £ ¥ 7V Z ZRFLTWBANICZDIL T —%
WEL TS, TOLE, Python A ¥ 7V ¥ D/N—2 3V (sys.version;
Python DXEENL v > a v 2R L7 BRIcb I g 9), IEfERL T —X v —
¥ WIAHMZBEA T & 7o) Z BN TICIRE LTSS v, ZLTH LARELR S T
Tz ERILTu 7LDV —Ra—Fz2@eEi L TSI v,

exception SystemExit
ZDHIIME sys.exit () BIBIC X > TERENET, ZOFISBUBEE Nizd o
7286, Python A Y ¥ 7V F KT LET, AF Yy 7D L —2ZA Ny 7134 HIF
SNFHA, BEAT S NEISER OB TH 254, VAT LK TIREZEE
LT0ET (exit () BIBUCIE I N E T); 2 None DS, K TIREIZX 0 T,
CLFAND & ) i) DD Y S, Z2DA 7Y =7 F DEPHIFTI N, K TIREEIX 1
WD £7,

COBINDA v R E v AITEIE code Z2Fib £, TOMEIGK TIREF 2137 —
Ay t— (BHETIE None TY) ICREINE T, £/, ZOHITHIBAAVICIZ T
7 —TliZ\W/z®, standardError 25 Tld7% . :exc:BaseException 7> 5 EH
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INTWET,

sys.exit () 1, BIARD 72O DM (try XD finally fiii) BEITIND LI
ICY b7, TNy ADHIHARICZ 2V A7 2BETICA 7Y 7R 2FTT
EDL)ICT27DITPIFHCBERI N E ¥, RIS T 95 2 EDHEITIR S BT
HHEZE WIAIX, fork() ZMALZED 7L AN) ITIE os. _exit () B
YLD TEET,

ZDHIMNIE Exception ZfiF A% a—FIKHE->THiEF Aok )T,
StandardError ¥ Exception #*5 Tld7Z { BaseException »6EH I
TWEY, LD, TOFMIBEFEIHELILOHIEb> T T v 8 7
V&K T IEET, N—Ya v 25 TEH: BaseException 68 HI NS X
ICEHEINF L7,

exception TypeError
R AIAAIEEL F 72 1 ZBEDNEY] TR WD A 72 = 7 MR L -CGEA S BRIk
MInxd, Bl o N2 HEIEROAEAICE U TEEll 2R 7354 T,

exception UnboundLocalError
BIE X Y vy FND B — A )V 28I LTS 2T o 72 d3, Z OZEBUTIIEDI N
A FENTuhroBIOEHINE T, NameError DY 727 7 ATY, /N—
Y a v 2.0 THEM.

exception UnicodeError
Unicode ICBHd Ay a—F 37 a— RO =% ELBIOEHRINE T,
ValueError DY 77 53 ATT, X— 3 v 2.0 CEN.

exception UnicodeEncodeError
Unicode B Oz —DBNxryra—FphicHEELLZBICERINE T,
UnicodeError DY 77 57 ATY, X— 3 v 23 CEN.

exception UnicodeDecodeError
Unicode BS# D T 7 —237 a2 — FHICFEAE L 2 BICEH SN E T, UnicodeError
DY 7277 ATE, N— a3 23 THEN.

exception UnicodeTranslateError
Unicode B D T 7 —7¥a — FRFICHEAE L 2RISR SN E T, UnicodeError
DY 7277 ATY, N—a 23 THEN.

exception ValueError
A IA RTEHEL LB, R L WHIZSEY TR WEZ R T - 7256, B XU
IndexError DX IIZ, X DFMAFHHO TE R WIRWTEH I NE T,

exception VMSError
VMS IZEB W TOAHMHARE, VMSHHD T 7 —23d 2 o7z &£ EICHAET 5,

exception WindowsError
Windows FFED T 7 —2, 7 —HF 50 errno fEICHIG L 2GS IGEH SN E
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9, winerrno BX strerror fHiZ Windows 77 v b 7 + — 2 APl DEI%K.
GetLastError () & FormatMessage () DRNEPSERINZE T, errno
Dfilx winerror fiZ X9 % errno.h ODEICKILA T 72H DT,

OSError DY 77 7 ATT, N—=a v 20 TEIM. NX—= 3> 2.5 TEHE: DU
DN— a3 Vi GetLastError () DA —F% errno ICANTWE L 7,

exception ZeroDivisionError
FRREEY 2 0fICEIT 2 OHOH BB TH o LGHEICEAHIN X T,
BHHAT 1 6 T 2 EIZSCFAT, ZDEEICE T 2 80HE O Z /R L £ 7,

DIFoFfzESE T ELCibiE 3 d5lllicowTid warnings €Y 2 — )L %
ZIH L TL &0,

exception Warning
BEAT ) DEIK 7 AT,

exception UserWarning

I—HFa—FickoTERINIEEDORIEK S 72T,

exception DeprecationWarning

BEH S N7 BErg o 2 EH IRy 7 AT,

exception PendingDeprecationWarning

FERPEH SN Z Lo TV AERICH T2 ELEDORIK Y 7 AT,

exception SyntaxWarning

BEIR WS N 2 BEE DILIR 7 7 AT,

exception Runt imeWarning
HOFVRT VYA LEFNT 2EEDHIK 7 7 AT,

exception FutureWarning

FEEEWRRERDE D D Z > TV XDORBICN T 2EEDRIE Y 7 AT,

exception ImportWarning
EY 2N AVE—FOHD LEDLNDESDICHTL2EEDIKS 7 AT, N—
¥ a v 25 T

exception UnicodeWarning
2= a— PP L ZETORK Y 7 ATT, N—=a v 2.5 TE

HAAARBND 7 5 ABEBIZLTD L 9 Itk > TV ET:

BaseException
+-— SystemExit
+—— KeyboardInterrupt
+-— GeneratorExit
+-— Exception
+—— StopIlteration
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+-— StandardError
| +-— BufferError
| +—— ArithmeticError
| | +-— FloatingPointError
| | +—— OverflowError
| | +—— ZeroDivisionError
| +—— AssertionError
| +-— AttributeError
| +—-— EnvironmentError
| | +—— IOError
| | +—— OSError
| | +—— WindowsError (Windows)
| | +-— VMSError (VMS)
| +—— EOFError
| +—— ImportError
| +—— LookupError
| | +—— IndexError
| | +—— KeyError
| +-— MemoryError
| +—— NameError
| | +—-— UnboundLocalError
| +-—— ReferencekError
| +-—— RuntimeError
| | +—— NotImplementedError
| +-— SyntaxError
| | +—— IndentationError
| | +—— TabError
| +-— SystemError
| +—-— TypeError
| +-— ValueError
| +—— UnicodeError
| +-— UnicodeDecodeError
| +—— UnicodeEncodeError
| +—— UnicodeTranslateError
+-— Warning
+—— DeprecationWarning
+-— PendingDeprecationWarning
+-— RuntimeWarning
+-— SyntaxWarning
+-— UserWarning
+-— FutureWarning
+-— ImportWarning
+-— UnicodeWarning
+-— BytesWarning
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COFETHHINTVREEY 2 — VXTI 2 BT 2 S I A2 R L £,

Z UM Z T, Python DRAIABRLFHN 7 5 A 76 x> — > A8 str;, unicode, list, tuple,
buffer, xrange THIHI NI =7 Y AMD A v FYR—F L, £/ XFIAYV Y RT
HINIXFINEEDOAY y PO YR —FLET, 74 -7y b INLXFIN D))
IET Y 7L — b3, DE ) XFIT 42—y MEETHHI N s HET 20
F9, 7o, EREBHICE DWW T re EY 2=V Z2SHL TR
I,

8.1 string — — RV FFIRIE

string Y 2 — WIS ERLERL 7 7 AL Ao TwET, £, BUEIR T
GIDAYy FELTHHTEZ S, T CICHEINIEVEBDA->THET, 3512,
Python DFHAIAAR LTI T 5 A% > —4 > A8 str; unicode, list, tuple, buffer, xrange fiilZ
LD = v AMRD A Y v B e XFHAY Y R JICEEDOLFINAY v R ¥R —
FLET, HHOoFXBEICIE, Ty 7L — X, Fik, XFHT4—N v Mg
EICELD s HEF2H LTS v, IEHRIUCEI T 2 3 EORBUL re 25
LTS,

8.1.1 XFIEHK

CDEY 2a—I)LTEHMUTDOERZER L TWVET,

string.ascii_letters
%D ascii_lowercase & ascii_uppercase Zab¥72bD, ZDfllin
T=IVIHKEFEL 8 A,
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string.ascii_lowercase
/INXF: " abedefghi jklmnopgrstuvwxyz’ o < OEIZ R 7 — )VITHKFE T,
ETY,

string.ascii_uppercase
KX ' ABCDEFGHIJKLMNOPQRSTUVWXYZ' o Z Dfild o —)LITHREFE T,
Ve d
ETT,

string.digits
SCFH 101234567897 T,

string.hexdigits
SCFEH 1 0123456789%9abecde fABCDEF! T,

string.letters
#%iBD lowercase & uppercase ZHb¥ 7 FINITT, BN EIZT r —
WAL TED., locale.setlocale () BMEENT/E JICHEFINE T,

string.lowercase
INLFE L TRON AL FRTZ2ELLTFINTY, ZEAEDY AT LTIEXFS
" abcdefghijklmnopgrstuvwxyz’ TY, BN MEIZT 7 —VITIKEL T8
D. locale.setlocale () DBMEEN/ L ZITHEHINE T,

string.octdigits
XFF 1012345677 T,

string.punctuation
CR7—NMCEWT, fifitne LTHbits ASCH XFDXFFITT,

string.printable
FO AT B8 22 TR S 1L 5 XLFF) T, digits, letters, punctuation &
LW whitespace ZHAHHLEHDTT,

string.uppercase
AXFELTHRODNEZLFETE2HELXTFINTT, FEAEDY AT LTI
" ABCDEFGHIJKLMNOPQRSTUVWXYZ' T, BN RfEIZ a7 —VITiKEL T8
. locale.setlocale () DX N/ L ZICHHITINE T,

string.whitespace
22 (whitespace) & L TIRON L2 LFETEEULXFINTT, FEALEDT AT
LTI, THUZAX—R (space), ¥ 7 (tab), tZfT (linefeed), &7 (return), i H
(formfeed), HE[H % 7 (vertical tab) T9,
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8.1.2 XFIDEXIEE

Python 2.6 2> 5, fHAIAARD str, 8 XU, unicode 7 7 A%, PEP 3101 ICFl#H I N 5
str.format () XV v NIk %, #MLZRESR LMEOTFIFEZRMIE T2 L) 124D

string €Y 2 — )LD Formatter 7 7 AFMAIAARD format () XYV v F

LR CIEEET, XD FHAIBEDIER E A RS v A X2 AHICL 7,

class string.Formatter

Formatter 7 7 Ak, LFDAY v FEFE E T,

format (format_string, *args, *kwargs)

format () &35 API XV vy FTT, 5l#ux, HXHEET v 7L — 1+ X
FH, BLN, TBEORYYay, F—7—Fz2 LD FT, format () 3.
vformat () ZMFOHTEITD T v =TT,

vformat (format_string, args, kwargs)

ZoBEIE, FEREEDEELZITVE T, rargs ¥ x+xkwds Zffio7FHAXT
HEZT7VY Ry 7R Ry 7 T5DTIERL, TOEEINFHELZIIEE L
THZIWE ERETIE, B2 LR E LTEEINET, viormat () &
HRAT V7L = X2, XFT—FCEE7 + —VFIEBFLET, 20
BB, DINDRRL % XY v FEEOHL 7,

M Z % E, Formatter ZV 77 7 ATEEIZ A720DWOL DDAV v R
ERLET,

parse (format_string)

format_string #¥RE L. ¥ 7V, (literal_text, field_name, format_spec, conver-
sion) DA T 7 7NVEBELET, Ziud viormat () BXFHELFELTD
SCET =& R T 4 — )V FICERT 2 -0 iHI N E T,

& 7NVOMEIE, BRI FELTOXFET—F &, 2T B—DEH
74—V F2ZEHLET, XFELTOLFET—IDBMOIEEIT (57-DODE
a7 ¢4 —)V FDSHRE L 7255687 SIS EEF9) . literal_text 13RI 0 DX
FHNE D £, BT 4 — )L FPEEAIE,  field_name, format_spec & X
X conversion D3 None &7 D) 7,

get_field (field_name, args, kwargs)

GlELE L ThH 27z parse () (LEEZR) ITX DIRE NS field_name % FHXIE
ENRA 7Y 27 MCEHL £9, iBDEIZSY 7V, (obj, used_key) TS, T
7 # )V FTlE PEP 3101 ICHUE 415 “O[name]” $° “label.title” O X 9 &
DLFNZREELTEND £, args & kwargs 12 vformat () ICEINE
T, IRVl used_key \Z. get_value () D key 5IEEH LU BERZFSL 7,

get_value (key, args, kwargs)

L2677 4=V FOMEZID L £, key 5IEUIEELTH LFINT O

. string — — R FIIRME 87
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WERA, BROGAEIZ, R avilflargs DA YTy 7 ARSZRL %
T, XTFINDEGE X, AR E D58 kwargs #EW L £,

args 518U, viormat () NDORT T a VHIHD Y A MIERES L, kwargs
GlEUE, ¥ =7 — FEIBOFFRICRESNE T,

BELE 74—V FAICHL TZ, TN ofEUE 7 4+ — )L FADRIIDEE
IR L TCOAMERHEINET ; &kl BRIEFOREE. BXUO, 4~
Fv 7 AN L EINE T,

2F N, FIZIE, 74—V FDY‘O.name’ ERIIND & ZF, get_value () I,
key 518230 & L CHEN I N E T, JEME name (X, #HARAD getattr ()
BIEOSIEDNHH S 4L, get_value () DRI N7-DBICHEBEINE T,

L. AVTYIZA, b, F—T7—FDPEELZVWTA T 2L 7
5. IndexError., bLIE, KeyError DiEHiE N,

check_unused_args (used_args, args, kwargs)
WG U REH OSB3 w0 ER T 2 2 SR L £9, Z OR%A~
DiEE, FREEXFINTSHRINEETOXF —5 8D set, (AP av
FIBA~DEER, AR E B ADXFH)) . Z LT viormat 12 I 45 args &
kwargs ~DZRTT, HFHINLOEIED set 1Z, ZN5 DT A= 5EF
BINE T, check_unused_args () 1&, HERDOFEEBMETH S &, Hlnz
EHTAHDEARLINET,

format_field (value, format_spec)
format_field () IXHAMICHAAARD 70— N)VEHEL format () ZMEOH
LET, TOXY Y FIE, Y777 A%2F—N"—=—54 FT5%DIciEIN
9,

convert field (value, conversion)
(get_field() D%KT) %z, 5 Z 537 conversion B (parse () 3% 7
WEBRTEII)EWL £, 774 FTIE r(repr) & ‘s’ (str) 224781 % iR
TE%7,

8.1.3 EXRBEXFIDE

str.format () AV v K&, Formatter 7 7 A&, XFHOFERIFEICH L EE
HELEFT (L2LAEDS, Formatter 377 7 2AD54H. ZnBHOENGE %
EFRT DI EDAHETT),

FAFELTINIPAEIN () ISP ENT BT 4+ — VB 2 E&HE T, EEINCHEEN
BB IAHE A THHE 2T & LTikbit, BEZMA S Z e Hi~nad—3nZ
T P2 T E LT BERH 25613, “HICTSIETIAT—7952¢L
MBTEET: {({ BXU )}
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B 7 4 — )L FOSGEIZLLITI T

replacement_field

“W{" field_name [”!” conversion] [":” format

field_name = (identifier | integer) (”.” attribute_name |
attribute_name = identifier

element_index n= integer

conversion = “r” | “g”

format_spec = <described in the next section>

NALHFEIITEE, B 7 4 — )V N field_name (R > a V58 E L TOEFTD
BWELTA). HDVIE, (F—7— FElED) @ F26HE 0 £9, KT, EEER
1 BERATA T a v D conversion 7 4 —IIVREREEZET, mglcany o 2HA
T. format_spec *HEZ X T,

field_name 3BT ¥ —7—FTHED T, BFETHIEHEG, KT aviglEe LTk
bEd, F—U—FThrHa. ¥—V— Fmﬂktfﬁbﬂi?olﬂ’@@ﬁ?$4
/7‘/71%’@@%@@%7\'73%\13?%1%101*@/\/ .name’ JWHOEHDE A, getattr ()
fili > TEMELEIR I 4, 7 [index] ﬁ/f@i@fﬁ@f%n\ __getitem__ () ZflioTA
Y7 /7x$ﬁféf>hi?o

i B 7 A FFE LT AN DPI 2 2T £ 7

"First, thou shalt count to {0}" # RH#IDRI L avilHESHL T

X¥—7—F51# "name’ ZZWL 7
REYIDRY Y a VI BDEY "weight’ WL £T
¥—U— VN5l 'players’ OERWIDERZZHL T

"My quest is {name}"
"Weight in tons {0.weight}"

FH FH FH

"Units destroyed: {players[0]}"

conversion 7 4 — )b FIZ & O HFAZLHATC O mfilZ s FE I 1k 3, @E, fHoFER
ZHE  format_ () WEoTHEMINET, LrLAars, BEICX>TE, XF
gl LT zmfilLz0, HFHEDELRZ A —N—F 4 F\Lf: {20t
bHNFET, _ format_ () OFFOH LANEZ CFINEHT 2 L lE OFH AL
PADMBLI RIS N E T,

R E Tk, HEEOZM 7 7 7Y R—FENTOLET: EICN L Tstr () ZIEOH
st &, repr() ZUHT 1 1rr TY,

1l
"Harold’s a clever {0!s}" # glBUCN LT, mAIC str() ZMNOHLET
"Bring out the holy {namel!r}" # 5l LT, A repr() ZWMOHLEFT

format_spec 7 4 —)V Fl&, 74 =)L P, XCFHiZ, HoTi, BELED, 2R 25
iz A E T, ZNZNDMEDOMIL, “formatting mini-language” . £ 721%. format_spec
DIEETERINE T,

Oi EAEDHAARINL, HHEDRX DX 7 > a VIZELH D formatting mini-language %
—FLET,
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format_spec 7 4 =)V FIZANFIC GO REIHR7 4 — L F2EL Il b TEXY, AT
ICR OB T7 4 =V F B 7 4 =V FAR T Z2EL I LTS ET, 27 7 7oFHAH
ENFATTT, format_spec HDERL 7 4 — )V Vi format_spec SLFHNDIER I 11 5 HiIZ
BEEZoNET, ZU kD, HOFXEWIHRET 2 Z L2REBICARD 7,

Bl Z X, B 7 4+ — )V FOIEZMOEIC L > TRD 7w ERB S E L X T

"A man with two {0:{1}}".format ("noses", 10)

CofITIE, ANCHMIOERR 7 4 —)L F25EHIE S 4, FEAFEEXTFINIDL T D X 5 I
%hE9:

"A man with two {0:10}1"
RIZ, AHNDEIE 7 4 —)V FFEli S 4L, AN ERD 9
"noses "

COBESHZ o, XTI &2 £9:

"A man with two noses "

GEMDAR—=Z1Z7 4 =)V FIEZ 10ICHEEL 72720 TH Y, FHELIZE>TWEDIET
TANVEDT 74V AV MK DZ20TT, )

EXIEE = = S5E1%¢ (Format Specification Mini-Language)

FHHIEE (“Format specifications™) 13 FH 3\ FFE X AN Dl « Dz RILT 2 TEZTRET
579D, BIL7 4 — )V FTHHINE T (EXEEXFINOXE 22| T3 v), 20
5, HAAARBED format () BIBICEEEINE T, ZnZhoFHREE g4l
IZoWT, HERBEBED L) ICRREI N2 pBBEINE T,

% DflAHIAAIIL, FEAIFEICBAL TU T 7> a v 2RELET, LaLED5,
WL ODOFERIFEL 7Y a VIIBERTOARY R —F INE T,

— R e AT 22 D EXFRE LT (") MES, HICH LT str () ZFOHLE X
EHEICED S DT,

— e 7 EHAIGE T (standard format specifier) DERIZLLT TT:

format_spec [[filllalign] [sign] [#] [0] [width] [.precision] [typs

fill GE®OH) n= <) Do SEs

align (%51 = WM | NS Nor | WA

sign (f§5) N I

width (i) = VBN

precision (M) = VR

type t= oSBT | Me” | Nd” | Ne” | “E” | V7 | “FT | Ng” |
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filllx, (74 —=IVFDO#EbLYZRT) ) UNDEALLFTOLEFVETA, fill LFD
G#IX, align T 7> a vl 2EickoT, mEINEd, b L. format_spec DD
D DILFDHS align & 7Y a v THEWEA L, fill & align DDA 7Y a v b D L
RSx4,

B4 7z align & 77> a YORBWRIBLTDOLEED T :

A7 | B

>3

v

3 FIATRE R A R—RIZB W, Lo zmflL 3, (T 74V 1)

T FA AR AR— 2 ICBWT, i zimil L £,

1=’ 5 B D% 2O F9, 4000000120° D & I 2L TH
RENFET, ZOF 7> a VIFBEENCR L TOAENTY,

Tt BRI AR=2ICB VT, FRFEZ@RHIL 9,

W/ND7 4 =)V FIEDPERINBVIRD 7 4 =)V FIRIET =% 28R 5 7 dIT0h8
ZIRERUCICARZ I LICHERELTII VW, 2070, ZOAICIE, align F 7' a Vi
HWRZ2HRL £¥A,

sign 72 a VIFBHERIZS L TOARAMTTTHY, LTDHIBbDO DR £

A7v3a | BEK

v

Tyt Feofif%z, B, ABomGIicN L THEEL £9,

1t ez, ABICRHLTOAREELET, (F74LVED
ZEETY)

&Y HAZIEROHTICAT, ASE2ABOENIEHT 2 2 L %215
ELET,

v F Y a v, BEL o, 2R 8iER. 16 ERDOH IR L TOARERITT,
fREI U, HE, 70n7,7 00", b LIE70x", D7) 749 7 ADBMNEINET,

width 13 10 EBOEK T, /D 74— LV FRIEZEELET, dLEBEEI N2 THUL,
74 =)L FIEZHNFICE O BEINE T,

b L width 74— )V 30 (0) Tk 2546, ¥alild L) £, 21Uk, alignment
RIS 1 =1 T, fill SCFDY 07 THH I ELEMTT,
precision |3 10T, "£" BXO'F . H5H0vIE, g’ BLXV 6’ THESINSTF
B/ NERBD . MR T ICHE S Mgz fRE L £, JEBILICR L TiE, K74 —L
FiFZHRBELET, Stz 3 L, 74—V FONED» S, MSCEHHT 2 00% B L
¥ 9, precision \FFEEHRNRT L T, FHINE T,

RIS, nypeld, T—FBEDIHICRBINE D 2REL £,
HIHIATBE 2 R D R BITLZ U T
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E=1ZS

2MER, SN B EEIZ 2 2 REE LT,

X, BiEZNILNT 220 — FXFICEHmL £7,

1085, AN sEfEIF 10 28 E LE T,

SHER, MNIIN2BMHIZ8 ZHEEL £,

165, SN 2HMHIE 16 ZIEEE LET, 10T ZBZ 55
LAV b E T,

165, HMAIN2HMHIE 16 2B E LET, 10T ZBZ 55
FATII RO E T,

B, BEDT T —)VIfEv, XKUY XFRHAT 5 L ZRITIE,
rdr LHLTT,

rdr & LCTY,

M A]HE 72

pos

PRI E 10 ERDRBRLIZLIR T

=
={I7N

REHRETY, EEERT @ 2o THEZERL T,
BHEETT, KXFD B 29 2 L Z2RWTiE, 7e’ LFRLTT,
WIS EC TS, BiEZ EE N E L TERRLET,

e/ NS cd, £ LRUTT,

BEHE7 ¥ —< v P T, BUEPKEEET 72RO | it % [l @ /AN
BTFRRL, 29 THOEAIE, e ICL2HEFRIUIDEZ £
9, MRA, BLO, NaN X, inf,-inf. BXU, nan £ %D F
7,

BEHE7 y—< v FTT, BUEDKELS o L&, "B XUV ED
52 ERBRE, g EELUTY, MK E NaN OFRR S RKILFIC %
DET,

BT, BIfEOar — Vit by T, Bl E L HAZINS
ExbRE, g EFRILUTY,

N—k T =TT, BfilZ 100 5S4, HEENEEB7 +—~< v b
(") THR—k v PN ETERINET,

e’'g’ LML TT,

814 7V 7L—hrXF7F

7Y 7L —F (template) Z {9 £, PEP 292 T I T3 X 912 X b BRI SCTF
B (string substitution) ZfTZ2 % X 912D £7, HHD s R—2DE#HHIZbD>T, T

V7' L—F

TIEUTD L) BN -7 s R=ZADE#Z T R—F LTV

¢« SSIFT AT =7 XFTT; s —DICEBRINE T,

e Sidentifier IFEM T L — A FILY DIFET.
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RSAFICHYS L ET, 774 ME, "identifier" D57 ICix Python Dk
BFRFHPN TR IFIUI R D FHA, $§ DRI F I Z 2 WFsHET %
L. 22T —ARNYTLDOIEENIKDD £,

e ${identifier} I¥ $Sidentifier EMLUTY, 7L —AFINITHZDEA I
T E LT Z 2 FFNHNTWT, ZN%2 T L —RAR LT HZDO—E LT\
e, Bz "S{noun}ification" DX I BRGAICHELREBZHTT,

FEEDADEE T TR $ ) & valueError ZEH L EFT, N—Y 324
TEM. string €Y 2 =)L Tld, LD k95 232 L % Template 7 7 A%
L TWET, Template DXV Y FZDIMIRLET:

class string.Template (template)

AVANIIZET V7L — N XFIN T 5RO £,

substitute (mapping[, **kws])
T 7L —MEZIT O, Fife TR B L TGRL £, mapping 137 ¥
TL—=t DTV —=ZARNFIHIGT % ¥ — 2R & ) LR ORERL A 7
PV FTY, HHEBETLAIRODIC, ¥—T7—FEIBBIEETE, 20
BIZEF—T—F2 7L —ARNVITHICHIGIEET, mapping & kws DI
FHOMEE SN, NWEPEBELZGEICE, s KIHELLZ TV —AF VY%
wAaEL X9,

safe substitute (mapping[, >‘“kkws])
substitute () EELCTTH, 7L —RAKNVFIZHIET % D D% mapping ¥
kws 226 BOF ol d o G612, KeyError B ZEHE T 20D ICDH
EDTV—RARNEIBZDOEFAD T, £/, substitute () LIFE,
HUNDFZ ST s 2o E TS, valueError ZiAHETHIZ § %2
KL ET,

ZOMOBINBFE LIRS T, TDRAY v FH 194 (safe) ; EFFIENT
WD, EFEEELE IHIS 2 R T B R D ICHI AR e A 2R Z 9
E3506TY, WIOHRIGZTUL, safe _substitute () 1ZXYID[EHE:
I2& 2555 5D (dangling delimiter) GO IER G,  Python DI+ &
LT 7L — ARV S5 EG0 L) A ELRT vy 7L — 2 ELES T
T 2720, ZELIZVZIRVDTT,

Template DA Y A ¥ ¥ Ak, RD & 9 7% public g% AL TWE T

string.template
aAVANT 7Y DI template \CIESNIA TP 27 FTY, WE, ZOfEEE
HIRETEHY AN, HAARTH T 7 ZA258ifill L TWwWaHIFTEHD
A,

Template DT OB Z L FIT/R L 9
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>>> from string import Template

>>> s = Template (’$Swho likes Swhat’)

>>> s.substitute (who=’"tim’, what=’kung pao’)

"tim likes kung pao’

>>> d = dict (who="tim’)

>>> Template (' Give $Swho $100’) .substitute (d)
Traceback (most recent call last):

[...]

ValueError: Invalid placeholder in string: line 1, col 10
>>> Template (' Swho likes S$what’) .substitute (d)
Traceback (most recent call last):

[...]

KeyError: ’what’

>>> Template (' Swho likes Swhat’) .safe_substitute (d)
"tim likes S$what’

I GITEARH G Template DY 77 7 AZEHL T, 7L—AFLYDEA, X
Y XF, 77— ORI LI TS IERBRHE k2 H A< ATE
F9, 29 LfEEICIE. UTor2 7 RglE2 A —1"594 FLET:

e delimiter - 7L — ZXRILY DB ZRT VT IILXFINTI, 7+ L F DX
$ TY, FERITZDXFINIH L THEIZIGEL T re.escape () ZFUH
TOT, EHERHEZERT I ZCFINCLTUT RO ERA,

e idpattern - FIEM T K SBWERXD T L —ZARILT DR/ —> ZRTIER
FHTT RN HBWICEY 2 5T8EMENE ) . 7740 FDOff
X [_a-z][_a-z0-9]% &£\ IEHREHTT,

fiizd, 7 7 R@tk pattern # 4 —37 4 F LT, IEBIEREARY — v 2K 2BETE X7,
F =T34 FEITIGE. pattern DiEIZ 4 DDLHETOE X ¥ 7'F ¥ 7 )L — 7 (capturing
group) ZFfo L IERIRBIA 70 = 7 P TRUTNEED F¥A, TNHDF v 7 F v 7L —
ZE, ECEHLZZEINE, R 7L — ARV FITRT 2 BANSHIG L TWLE T

e escaped - C D)\ —TRBIRAT—T—T VR, $RDOETTAILE RF—vIC
B3 ssicwhinl £9,

e named — DT I)L—TIERFEMTL K SHBWTL—IARILFTBICHIGL 9 F v
TF X IN—TICXYU ) XFE2EDTERD XA,

e braced— C D)) —TIEKEIFEMTL K 2 7L —ARIIZICHIGLE ;%7
F X IN—TI XY ) X F2EGoTERD FEA,

« invalid - C DT —TFZDENDEYIDXFD/ING —> (BE X Ul H X5 —
D)KL, IEBRBOKEICHBIEQIER D EA,
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8.1.5 X FF#RIFBIEL

DU OBIBUESCFEHN £ 721F Unicode 7 73 27 F2#EcE £9, 2o DBEIZ LT
FIFID XY » Ficizd h 8 A,

string.capwords (s)
split () ZflioCTHIBZHEEIZSHEI L, capitalize () ZfioTZNETNDH
REDFIHAD -2 KXFIZE L, Join() ZH-oTOREALEYET, ZDiEMR
U E S FHN R DS B 22 ST R AR— A —DICE S A, e L KREDZEH
ZHIBRT 2D THEEL TSIV,

string.maketrans (from, to)
translate () ICETOICHE L AT —7 V2R LET, ZOT =7V, from
WNDK X T % to DIFE CALIEIC D 2 CFITHIEATT £ 75 from & 10 ZFRIC KRS TR
JuEeh F¥A,

E&: lowercase & uppercase 26D L 72 XXFH %5180 fli> Tl
DEFA; BT —NICEk>TE, TNSRFACEIICAD FEA, KXF/NLF
DEWUZIX, FIZ str.lower () £/ str.upper () 22T I,

8.1.6 BIE=N/cXFIIEHK

LU o—doBIgE, XFFIRIS Unicode BLDA 7P = 7 P DAY v FELTHERS
NTLETFELOER, 2060 XFHAYV Y E OHZSZHL TS v, 22T
7-B9%0Z Python 3.0 THIBR S 115 Z L3703 T2, MBES N EALRLTTE
X\, ZOEY 22— L TEEINTOLIMKIIUTOED T3

string.atof (s)
N—a v 2.0 THEE: ARABE float () 2> TS, XTI 2IFE)
INBUSTIDEAEIC AL 3, SCFF1E Python 128 2 AEHE 72 DR EN/NBUS Y
T INDLEILE > T ORISR ) T A, BHEITS (+ 7203 ) 3L Dl
BogEtA, TOREBUCTTFINZIE L 7285613, HAAAREE float () LRI &
ITHRFE N E T,

J—h: XFHIRFELGE, BIEICH S C 7477 VI2X > T NaN % Infinity %
BB AENH D ET, 29 LEERIRI DL AL LTFIHDELSTH 213,
ETCCIATIVIMEFELTED, 7477 VICX>TERRS EHIONTVWET,

string.atoi (s[, base])
N— 3 v 2.0 THIBE: f#HAARBIEL int () ZflioTLZZ W, XFFs %, base
RHEE TORBUCERL 9, XFINZ LM 2 IZZ2 N BT 5% 5T 0
TR ) FHA, LIRS (+ 7203 ) B DIFWEY A, base DT
7 AV MEIZ 10 TY, base 730 DG, (52 M EHL- 78D) X5 HIDJRIHIC
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HHXLFINSES>TT 74NV POHEBEZRELET, 0x»0xK616, 04568
. ZTOMDIGEE 10 DSIEEBUT R D £ T, base D316 DA, FEHHD 0x % 0X 3
WTWTHZITMITE T2, BHAEATIEHD FHA, XFINEETEE, OBEUL
FHAAARBIE int () EFL X I ICIREECF T, EY 77 V% X b RIS L
T2WLBAEICIE, HAARBEE cval () 2o T, )

string.atol (s[, base])
N— a v 2.0 THIBE: MLAAABIE 1ong () 2o T I\, XXFF s %, base
ZHBETHORBEBIEHL 7, XFIZ 132N EOBF»5%->T
WRITFIUI R D A, LIRS (+ F720F ) B DI EE A, base 1
atoi () EMUEKTY, BED0DGAZ2RE, XFIIREIC 1P L 2T
370 A, base ZHHE L\, 10 ZHEE L TCFINRFE L 858120, 2
DEIBUIAIALBIE 1ong () EEL &) IR F T,

string.capitalize (word)

AL T RLFIC Lz word DaE—%R L £7,

string.expandtabs (s[, tabsize])
BUED A 7 b EFRE S 7RI > TXFIh D F 72 AL, —D2FidZ bl L
DAR—AWESIAZ F9, XCFIPICBITOHBRT 527 0ICh 7 2F 51201012V
v FENET, ZoOBBUE, ORI TR AT =Ty =7 v A2 R L £
HA, ¥7MWDT 74N FIE8TT,

string.find (s, sub[, start[, end] ])
s[start:end] DT, LTI sub PERZIETAS> TR IEHDI b, K
WIDSD% s DA YT I ATRLET, Ao ohdrofhtd -1 ZIRL£7,
start £ end DT 7 AV Ml, BXN, ADHEZIEE L 7258 DBERIEFIND A 5
AAERLTY,

string.rfind (s, sub[, start[, end] ] )
find() EEILCTTD, BBEICHOD 5L DDA v Ty 72 A%EKEL 7,

string.index (s, sub[, start[, end] ] )
find () EFILCTTD, SO XFINDBR—ODP G Lol & Ell ValueError 23K
HLET,

string.rindex (s, sub[, start[, end] ] )
rfind () EMEUTTD, DXL FINBRO» 6 ol b FlZ valueError &%
HLET,

string.count (s, sub[, start[, end] ] )
s[start:end] B S, LT sub ® (FEEL Z2\) HEEEEZEL £7,
start & end DT 7 #)V M, 8LV, ADEZIEE L 7-5E&DBIIZFINID R 5
AAEFRLTTY,

string.lower (s)

s DAY —%2 RXT7 /NI m L TGRL £,
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string.split (s[, sep[, maxsplit] ] )

G s NOHEED S5 ) A ZIBRLET, A 7Y a v D5 8isep ZHEE L
D, ¥/ None IT L6, HHXTF (A=A, 7, &f71. V¥—v., X
H) 56 2 2RO FHNTHEEICXYID £9, sep Z None MUANDMEICHE L 7235
A, HEOENE ) XFHNDOEICKR D £9, RDED Y A FMid, XF4lFic
TEICFINDIEEE SIS 28 L ) — 2% WERB A3 TY, F7va
Y DEZRB maxsplit 1377 ANV FTOTY, ZOEBELRTRVEA, RAKTH
maxsplit BIOZE L2707, VA F DREDEFZITRFTEDOED DI
T HE>T, VA MPOEFEIIHEAKTD maxsplit+l TT),

22 FHNTH T B0 E 24T > 1B DZEH) L sep DEIKFEL £ T, sep ZHEL
2\ None IZ L7286, MHRIZZEEDY A kD £7, sep ICXFHNZREL 7=
it XTI —DD A7V A M) £,

string.rsplit (s[, sep[, maxsplit] ])
sHOHEENP G2 Y A b2 s DREDPORER L TERLEL 9, BEDKE IR
DYAFMIETDRT split () DIRTHDEFLICHZD ET, 722 L, A 7> 2
Y DE=F B maxsplit %€ 2 THREICHE L 72583 BT LORECICIERD £
Ao maxsplit D32 0 TROWBEITIE, &K T maxsplit D53 %2 GiwHS 70
Y- ROEIDKD OILFINIY X+ DRYIDEHRKE L TRENET FE-T, Y
A2 PHROBEZEBIIHARTY maxsplit+l TY), 2X—¥ a3 ¥ 2.4 TEI.

string.splitfields (s[, sep[, maxsplit] ])
ZOBIEUS split () EMU X ) IR F 9, (BARTIE split () IEH—F[HD
BAEICOAF, splitfields () B2 DDHAETOAFE>TWE L),

string.join (words[, sep])
HEEDY A R Y 72N sep 2 AILVTHAE L £, sep DT 7 AL MHEIFAR—
ANF1DTY, string.join(string.split (s, sep), sep) XHIT s
%hET,

string. joinfields (words[, sep])
ZOBENSE Join() EMLUSSF0E L T (BMENE. Join () ZEZ 2 DIx515
D1 ODLGERIIT, joinfields () 135 2 DDGHEL T TL ), XTFHA
7Y 27 MZiE Joinfields () XYY FRRVOTHEELTLEI W, b DI
join () XAV v FafioT{ I,

string.lstrip (s[, chars])
SN DD & L FE W) Wiz a v —%2 ML GRLE T, chars ZHEE L %%
WA None I L7256, BHORBHAZHY BRE £, chars % None DAt fiE
29 2856, chars \3XFHNTRIFIUL R D XA, N—2 a v 223 TEH: chars
NRIRXRZZEMLF L%, WD 22 N—=2 2 v Tld, chars 37 XA —% #)EX %
HTATLZ,

string.rstrip (s[, chars])
XFHNDORRED LT 2 MYz a e —2ER L TGRL T, chars ZHEL &
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WA None I L7256, REOZEAZNDRE £7, chars % None YAl
2§ 386, chars I33XFNTRITFUI R D $HA, /N—2 a2 223 TEH: chars
NRIRXZZEBMLF L%, WHHD 22 N—=2 2 V' Tld, chars 37 XA —% 2 )EX F
HATLZ,

string.strip (s[, chars])
XFANDFEHE E R & XFZ2 Y R Wiza e —%28 L TGRL 9, chars Z1E7E
L WA None IZ L7256, B ERROREAZIDRE £9, chars % None
DAICHRET 256, chars XTI TRHRIINE D FHA, N—2 a2 223T
ZEW: chars 257 A7 ZBMML £ L7z, WD 22— a3 »TlX, chars 787 X —
§rEEEFATL R,

string.swapcase (s)

s DRLF LN F 2 ANE 212D %R L £,

string.translate (s, table[, deletechars])
s DHDP S (b LIRE SN TW0UL) deletechars 1IZA->TW» 53X FZHIBR L., table
Ao CCEEZR T GR LU E T, table 13 256 K70 6 72 % SCEFIT, K 3CFEIE
ZDA VT ARZPBE T 5N T 2 2BHEDO X FOREICHED £, b L.
table 3 None THIUX, XFHIFRD ADfTDILE T,

string.upper (s)

SIZEEND/IN T2 ROCFICEBEL TGRLE T,

string.ljust (s, width)

string.rjust (s, width)

string.center (s, width)
XN ZIEE L X FIED 7 4 — )V FHRTZENZ LT, A%, PRTFE L £
T, IS DBBIIIRERIC 2 5 £ T s o £ AL B XK, mwlo v
NDITAR=RAZEIML T, 24 LD width LFED» S 2 LFINCLTRL £T,
X7 EYIDEED 2 EiEdH ) FXA,

string.z£ill (s, width)
Bfiz R 2 X FHoEMlc, fREDEICR s T2 ML 7, 5
DEFHIEL B £7,

string.replace (str, old, new[, maxreplace] )
s NDE3 LT old % 2T new ICEHAL 72 b D %2R L £9°, maxreplace Z155E L
72868, RN RO D5 7% maxreplace 05372 B L %7,

8.2 re — [FIRFKRIFIRE

CDOEZ2— LTI, Perl TRONZ DD EFEIBEZRIERER >y F v ZEEZIZEL T
WET, Y — v ERBENRCFHNDOMmSTIZONWT, 8 E v kXX FH & Unicode SCFH
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ZELC L) ICTAFT,

IERERBICIR, FBkLGER2R L0 RAXFOR ORI ER 2PN S FIcZ20
Bk TR M2 25 9ICT 27010, XYy I ATy aXEC\N) ZHOET, 29
L7enNy 7R 7y adffivayild, Python DXFINI 77 NMICBIFBEE NNy 7AT
DaTFEHmRERILET, M. Ny 7 ATy raHKRIIey FEE LI, S
F—vFHNE LT\ EFHLRTNERD FRA, L0IDH | ERRIIE \\
ThITNE % 67T, I 5ICIERLZ Python XFHNY T 7V TIEKALA DNy J ATy a%
\ ERBTRIZR SV 6 TT,

IERIZBL S8 — 1Z Python @ raw string GliE 221X OREZRIRTE X, v’ &
HIE L 7230501 7 2 VAT Ny 7 27 v > a 2Rl L E¥ A, fE5T, "\n" 28
AT XFD AT XFINT 2 DI LT, c"\n" 1F7\7 & 'n’ £V 9) DODOXF
DA XTI Y £3, #H, Python 2— FHTIX, /3% — % Z D raw string it
weflioTEBL £7,

KRIEDIEHRBHREVREY 2 — VL VDRI L | RegexObject DX Y v F& LT

HINZZEICHERELTIFI Y, BEBIZIEHEERA 7 27 boav St V2Bl L
BWILETT D, W DD F a—=Z Vv I BB EZRET,

=F

Mastering Regular Expressions 5£5t1E#R 3R Jeffrey Friedl #. O’Reilly HlD1EMHIZHELIC
BT 2ARTT, ZOARDE 2 TIE Pyhon IZD W TIEfillit T E AL, BRWIES
RENRY = DFZHZIFFISCHOLIEAL TV ET,

W

8.21 ERKRIEDI VI IR

IEBEBL (§74 % RE) 1, RIUT< v F (match) T2 XFAN0EAZRLT0EY, C
DEY 2 — VOB Z X, &2 XFINBHREDIEREIIC < v 79 20 (X736 7E
DIERIEBID S 5 XFHNC2y F 950, 2FDIEFALC I ETID) 2HATE XY,

IEMEBZ ST 2 L CIEBREHZENE T, A L B E HICIEHRITHIUL AB
HIEHEH T, WIc, XFFp A tevF L, HOXFI gBB £~y FT
U, XFH pg i F ABIZwyFLET, 2L, ZORMDIEDIEODIZ, A EBED
MICHEEREM3H 2 6%, BEMNITINLIT V=TSO kI &, EREEOROEHE
ZARBVBEEROHEAELZITTT, LT, 22 ThR3 L9 7%, LhfE§fErTc7Y 3
T4 7TRIERIERE D O, G IEHRIE AT ICHEETE £, IEHRBICEET 2 85
& FEEDFEMIZ O\ TIE EFED Friedl A2>, 2 v 84 7 ORESEICEIT 2 BRI 25X T
T,

DUNCIEMEHOIERUCET 2 25HZ L TEE 7, XhiFfMiaEmeLh eI
LWFHHIZBI L TIE.  regex-howto Z ST S\,
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IEBRBUCIE, W L lE Tl 28060 Ed, 'a’ "a’ . HBHVIEF 07
DEIRIFEAEDWFE LIRS RLIEHERTICZ D 9, 29 LA, Hiffic
ZOXTFHWIZeyFLET, BHHEOLFILHEFETELDT, last FXFF ' last’
EwvFLET, (COHIDOLEDOFTHTIX, IERERZEIHFZELTIC ZOLRRA
A )NV: special style THEZ, v v FNROXFINL, ' FIHMFTH > T HE
£9,)

TR (0 B T DD F IR T, RS IRIEE O F offl 2 &
L7eD. &2 WIFRECTFORAIC S %8 O XTI 2 EFUTEICHEL £7, 1k
BRI — o XFHN2IE, nullbyte &0 5 2 EDTEERAD, \number ik,
"\x00’ R ELLTHRET S ENTEET,

R 72 LI L 9

TRy B T7ANVEDE—- FTREITUNDEREDOFICyF LT, DOTALL
77 7 DEEINTOLIULEAT O EL TR TOXFIIe Yy FLET,

rar (Fx Ly M) XFHIORHEE Yy FLET, MULTILINE E— R CTRELITDE
ey FLET,

XFHNDKRRE, H5WIEEXFINDORBOEATDERICYyY FLET, HlZIEX, foo
¥ “foo’ & ‘foobar’ DMifFIZwy F L £7, —F., IEHEH foos 13 oo’ 721 &
<vFLFET, BEEWI L2, 7 fool\nfoo2\n’ % foo.$ THMEL &4,
HWHDE— FTlE foo2’ ZFIcv v F L, MULTILINE €— FTlZ ‘fool” IZdH =
FLET, $FEIIT foo\n’ ZHBL 754, 2HAr NAEIZE) Ty FLET:
12, ZATOERTT, b9 121F, XFINDOmEBE T,

"%’ [EHTIZH S RE | Wﬁbf\RE%OEHLT%%FH%(@DLLK%@:?/
FEIBHIIHIICLFET, HlZIE abx T a’. ’ab’. H S0 @ ITEEEBE DY %
Iz dboliceyFLET,

"+ HENZH S REIWEHLT, REZ, 1 MU EEDIRLZbDIZey F IS LI
LEJ, HlZIF ab+ 1F @’ 122D ED D iz dboicey F L., ‘a HRIC
FevyFLERA,

R4

72/ HACH D REIEHALT, REZOR21HEEVERLAZDDICYYFIEE LD
WLET, HlZlFap? X @ HBHW0IEab’ vy F L ET,

*2,42,22 "%/ . 4 2 E o BERiFIE, TXT E/R (greedy) ¥ v F. Thb
ECELRTILCDTIAMNIYYFT2L)ICh>T0E T, RHTIE Z OFfED
LELLZWEAELHD £7T, PIZIXIEREE <. +> 2 7 <HI>title</H1>' I
2y FIEBHE, I<HI> BTy FT50TRERLSEXFINCeyFLTLE
WET, 12 ZEMITORIGENT 5 L. FEEBR (non-greedy) H 5\ IFERAIN—E
(minimal) D= FI27% ), TE L) DIEWXFHE D>y FIk) 3, HlAIE
FORT «2 S L r<HI> FIFIZeyFLET,

{m} BIICHBRED mAlOIFEELZ A -ty FIRETHAILZHELET ; < v
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FHEDIP R FUE, REBETEy FLERA, B a{6} X, EMEIC 61
Drar XpkwyFLETH, 5ATIEYyFLEREA,

{m,n} FHERDRE X, HiICHD REZ, mPI»S nBEFTHDERLLLDT, TESLE
FLCEVBELIEbDER Yy FTEL9IC, vy FLET, PIZIE, a(3,5} (3,
3PS 5D rar Xy FLET, m2EWTLEy FHBDOTRE L
TOZELZHICRD, n2EMT 22 L1E, FRVERTHL 2 LEZBEL
9 a{4, }b ¥ aaaab . THHD a’ XFIZ b Db D=y F LTI
aaab LIF7 v FLEVA, AV IFEBBTEELA, ) Tho LEHiFIP LT
BRI ERAEAINTLE I D5 T,

{m,n}? FERDRE L, HICHARED m[B[26 n[MEFTHDIKLZZDDT, TEBE
JAAR<KEDIRLZZbDE2yF T2 L9511, v v FLET, ZUdk, wioEfit
DYEZHN=Y arTT, BIZIE, 6 XFFH " aaaaaa’ Tlk. a{3,5} 1. 5
fH{D rar X2y FLETDH, a(3,5)1? I3IMWOXFEYy FT 225 TT,

"\ R F I AT =7 T5 ("« 2 FOEIIBXFEDYYyFH2TEL LD
2T 2) . HDBW0IE, Rk — 7 v ZADAKTT; Bk — 7 v AR TER L
7,

b LAY —r2RET 5DIC raw string ZHEH L T ARWDTHIUL, Python b
Ny JRAT 2 2% LFHN)TINTDOIART =7 —r v AELTlioTw3 C
EEREZTOTIE W b LI AT — 7> —7 v A% Python DI S IRNT AR STk
LT 2 FUE, 2Dy 7 A7 v at ZiUlii LFE, fEROSCFFIC

ZDFEFEEFEFNET, L2 L. b L Python RO —7 V A% T 2D TH
UL, Ny 7 ATy a2z 2B BRI ITFNUIVITELA, TDIZ & IFEMETH
fRLICC VDT, bR RIDIIMNE, T X T raw string {9 Z &£ 2 OEID
7,

[1 XFOEEZHBETH2DIHHL T, XFIIELICY AT 250, XFOHM%Z
20D - TZENGZFHL THRET I L TEET, A FIFEAN
TIXHAETIEH D FEA, HIZIX, [akms] E, XF'a’ . 'k’ . 'm’ . 5
Wixrsr okt yFLET S [a-z] E, EEO/NXFE, [a-zA-20-9]
ik, FREOXFRHF L2y T LET, AT TEERTS)\wP\sDL)AXFE
772, HIICEDL I ENTEET, L2LAEDYL, ZNOXFT TADT Y

FIFEN > T\»5 LocALE, b LK IX, UNICODE DE—FIHKEFEL T,

LX%%A"'%w—'%ﬁmkw@&%\%@%KNvﬁX?vv;%ﬁH%
W ENEBRVIOXFELTHEELE T, XX, XF—v (111 ey
%Li‘@“o

HHENIC R WX F LR, ZORGD BEREZEDIE Ty FTHIENTEE
T, ZHUE, BEEDRYIDXTFELT A 2505 LTETZ kbf%i? il
DEFTICH B 7~ 1F, Hflilc 7~ XFLevF T332 TT, MAIE, [~5] 13
5T DADIEROX FE2yF L, [~ 1, 7 DA oEBEOXFE~y FL
7,
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[1 DH T, FELEACRHR TN, Z0oEKZ R, 2 ZIiitid 3 nzEFR
RUIBENTH 2 Z EIERL TS, HIZIE, + «, (), &L [] OFTi
R Icbi, BASEIIE [ oFTIREHTEEIEA,

I" AIBlE, 2T TALBIXMEEDRETYZ, ADBDELLNEYY T T 5IER

(2.

FHZERLET, EEFEBEOREZ, 2HVIHIEUC 7 |7 THHET 52 L3 TE £
T, ZHUF T —7 (LA T Rk Z £ 9, MABENRCTFIIZ A X+
YIBHRT, | TSN/ REZEDLSHENDIHICHEINE T, —DOTHE
B2y F LR —vdbhiuL, 2O —VEBZHINET, 2D LI,
LAY FTIUL, ZEABILEDE2y IRt LTIDREVwey Fikho
7ELTH, BEZIRLTHAELAWVWIEZEKRLET, Sz 5L, 7|7 HE
FIIR L TERK (greedy) TEH D FHA, LFHEOD 7 |7 L2y FT2I121E, \|
YD, HDWIEZENE [|] DEXHIFET 7 ANICANE T,

) AFEMOPIC ED K ) RIEBEBRH->ThvyF L, 7V —TDSRHL

KEZERLET VL —7DhHIZ, vy FRETINLBICHRBIN, BBT 2
\number Rk —7 v A EDLFININT, BTy FINET, XFdEH D7 (7
Py ke FTRIITUE, \(HB0IE\) B2FEID, FNSELFT T ANICA
NEI: (0 Do

L) SHURBERENETT (0 (7 ZHiE 2 BMHICIZERBD D FRA), 2 D

DIRPIDILTD, COREEDERE N EDT VI 7T ABEI ) b DTH 50
ZYPEL £9, IARGEIZEEFT L IV —T2ER L ¥ A 5 (?P<name>...)
B OHBADOHE—DHINTT, UTICEEY R—F IN T3 HRTEEZ R LT,

(?ilmsux) (F£Hi’,'L','m’,"'s’,'u’,’'x' 6 1 XFUUE), 7V —71354F

GlEb=y T LET; FE, IEHERAEDOIET 27 7 7 (re. T ORF-/NLF
ZXAIL 72\, re . L (@7 — VKAL), re .M (MULTILINE € — F), re. s (DOTALL
£— ), re.U (Unicode #f7), re . X (JIE) ) ZiREL 7, (77 7IZo0wTiE, £
Va—=I)LArT VGBS D F9) Zud. b L flag 51EE compile () BH%K
WKHEITIT, 207 7 72 IEREHO-E L TED VR SIFRITTIE T,

(?2x) 77 70F, AW I NS HEZEHTLZZ EICHEBELTIFE W, I
AL FINNORN D, HD0IE 1O EOEALTFOBRTHEIRETT, L
D77 TDORNIERHALTEDH 5 £, ZDOFERIZRERETT,

L) EEERHONSEIMDIET N — TN —= a v TF, ED X RIERBHIA
FEIMNICH > TH2 v FLETE, IV —TIkoTey FINY 7 XFESNIL,
VY FEFTLEHEMBINDEZ LD, HIVIIBTRY—vTEHINE L
b TEEEA,

(?P<name>. ..) IEHREHOMNFEIREFKTTI, =TIk oTeyF Ny 7

XFHNZ, IERBFHOERD OEITH S name £\ id5 7 NV—74%ZFHALTCT 7
LY ATEET, VV—741%, IE L\ Python il TR FUE R 6T, &7 —
T4k, EREHNTELZTERINZTIUER Y XA, 57V —71%, 7
=TT SN TV RWEED X HIc, BN/ V—7TbdH D
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FT, ZITIFOHTid E VI LHEIDBOWEITL—TF. BFEFI/V—71L1LT
ZBTHILELLTEET,

7o ZIE, b LY =) (?P<id>[a-zA-Z_]\w+) THNIE, ZDT )L —
TN, Ry FA T2 DAYy FADRIEIZ, m.group('id’) & 5\ i
m.end (’1id’) D& I HA4RTT, FMEUERERAN 21X, (2p=1id)) PE
a7 % 2 b N (\g<id> DX H Q) THHEITTSHT 2 N TEE T,

(?P=name) HijIZ name L H4HIITEINTT N =712y F Lz, %D TFARMIH
»vFLET,

(?#...) AAXAVFTY FHROANFIZHEMICEHEINE T,

(?=...) bL ... BRIFLbDEYyFTIUI Y F L ETH, XTFHN%Z2 Fo7KH
BLFEHA, THUINHAT Y — 3~ (lookahead assertion) & MR E T, #2132,
Isaac (?=Asimov) (&, ’'Isaac '’ IZ’Asimov’ DM L&V, " Isaac

ExvyFLET,

(?2'...) L ... BPRIHK b~y F LTIy FLET, ZUIEESLD
AT H—3 3 v~ (negative lookahead assertion) T, HZ X, Isaac (?!'Asimov)
¥, ’Isaac ’ IZ/Asimov’ D BWHHEDOA2 Yy FLET,

(?<=...) b LXFIHNOBIENEDHIIC, BIEMETHKDLS ... Lo~y F23dbih
i\ 2vFLET, JE BERSH T —2 3 (positive lookbehind assertion)
EMHENE T, (?<=abc)def l&, abcdef IZvy FZHEDITE T, L) DiFE
MAVILTHNY I Ty 7T LT, BFNT0ER =2y FT50E9 M
BI205TT, GFNs 19—V, HERDOXFINZDA2 Y F LiFiuLk
DEFA, EVIHI T LEIE, abc P alblFHFINETA., ar P a(3,4} FHFIN
KW ERZEWLET, BEBRRAT Y — a vy THELZI RN —IF, BRBIND
XFHNDOMRIHEIFRL Ty F LAV EICHERL TNV %4, match () B
BE DI search () BBz TL £ 9):

>>> import re

>>> m = re.search(’ (?<=abc)def’, ’"abcdef’)
>>> m.group (0)

"def’

CDHITIEIANA 7 /1T S HEEZ R L £ 7

>>> m = re.search(’ (?<=-)\w+’, ’spam-egg’)
>>> m.group (0)
Ieggl
(?<!...) b L XHINOBEMEDRNC ... LDy FBRLVESIE, vvFLET,

_m;t BERFZH -3 (negatlve lookbehind assertion) EWFHXNE T, HIE
BaA T —Tarv LA, N80 —VRBEIERIOFINLETICey F
LT EFHA, BERRAT Y —2 a vy THE B9 =13, BREINS
XFHNDHIHE 2y FTHIENTEET,
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(? (id/name) yes-pattern|no-pattern) 7 ) — 7l id BH5Z 6N T3, b L
{1 name D3H % L E, yes-pattern v FLET, FIEL WV E ZITIZ
no-pattern £¥vF L £79, no-pattern 347> a vy THKTEET, #
ZIE (<) 2 \w+@\w+ (2:\ . \w+) +) (2(1)>) ldemaill 7 FL R &=y F T 2R
RN —>TF, ZHlE '<userfhost.com>’ ¥ ’user@host.com’ 2%
< v F LFEFTH, '<userfhost.com’ IZWE<vyFLEXA, N—P a2 24T
JE.

Kk =7 v AZ '\ EDLTDYV A MZHEXFr oM INnET, bLYAMIHS
DIPEHE LT THEWESIE, RO REBZ2HFHOFEyFLET, #HlZ2IE, \siZ
s ey FLET,

\number A UH 5D/ N—7DHGgGE~vyFLET, JLV—TZ1006HEEH5%2D
FonEd, B2, (.+) \11!&. 'the the’ HBWIF 55 55/ L2y FL
FI2, "the end’ EWEYFLEXA (TN —=—TDHEDAR=RIZHERELTE
IV, ZORRY = Y ARARERYID 99 TN —=T DI bD—D L2y F T LDICE
I EMTELRIITT, b L number DIRFIDHTHI0 TH 5. TS number D3
3HTD L THIUL, ZNI TN —T Dy F EIFRRINT., 8 HERIE number
EROXTELTRREINE T, XFI77AD 7 L1 OFOEEIAr—7
X, XXFELTHRObNE T,

\A XFHDIHEZ Iy FLET,

\b 22X H L~y F LETH, HEDRENREDRIZITTT, HEIZEHTH 5 ik
TMXFEDOMAL D E L TERINTLETOT, HIEOKRRIZHAH 2\ 33
P, IEPRLFAIC L > TRINE T, \b lE, \w & \w DO L L TE
HINTVEDT, BT TH S L ALRINL XL FDIEMEREAIZ, UNICODE &
LOCALE 7 7 7 DfHICHKIFT 5 2 LICHEE LTI v, XFOHIHOFTIE, \b
%, Python DXXFHNY 7 7V L %2 il 5 7912, #£3iB (backspace) X F%
HLET,

\B 22X FHN <2y F LETH, ZUBHEFEDORIED 5 WITKEIZ BWEZIFTT, 2
NI \b Db k9 EXMNTTDT, LOCALE & UNICODE DFHEICHHEINE T,

\d UNICODE 7 7 7D EIN TV ARWES, (TREOHER Ly FLE T ZUzEE
£ 10-9] EEICERTTY, UNICODE 3% %554, Unicode SCFFRHET — & X— 2
THFELEDEINTVAR LDy FLET,

\D UNICODE 7 7 7R EIN TR WA, RO FE~wyF LET I
S [70-9] LA UEWRTY, UNICODE 3% B35, Z 4 Unicode X F ik
F—=IR=—2ATHTF =7 FEN T3 XFPINcey FLET,

\s LOCALE & UNICODE 7 7 7 DMEEI N TR WA, EEDEAXFE~wyF L E
T ZAUIES [\t\n\r\f\v] EFELCEKTT,

LOCALE 3% 6. ZHUIZOEAICMZTEHEDOR 7y — )L TZH EERINT
WAHRETIZeyF LET, UNICODE BSREINS L, Z3UT [ \t\n\r\f\v] &
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Unicode XFHiET — ¥ R—RATZEH EJHEINTVEETIIeyF LET,

\S LOCALE & UNICODE 237 7 /BMREI N T LR WA, MEOIEEALT-Evy F
LE9; ZHUIES ["\t\n\r\f\v] EFELCEKTT, LOCALE D’HDEH. I
B ZDOEBIENLTFLE, BFEOUr — LV TRHLERIN TRV Ty F
LFJ, UNICODE DIEREINTWA E, [ \t\n\r\f\v] THWXF L Unicode
XFRET = R=—ZATRHAL>— 7T INT b DIcey FLET,

\w LOCALE & UNICODE 7 7 ZMEEIN TR LFIZ, EEDOTEELTE L O T &
2 FLET; U, A [a-2zA-20-9_ ] EFIUEKRTY, LOCALE DSEXIE
NTws &, F£H [10-9_1 77 RBEO0r — VHICEE T L LTEREINLTY
ZEBOXLTFEyFLET, L UNICODE DSFREI N TV IUE, XF [0-9_]
77 A Unicode XFRMET —F R—ZACHEKFLE L THHEINT0EHDE vy F
LT,

\W LOCALE & UNICODE 7 7 ZDMREIN T, EEOIEEE T~y F L F
T ZHUIES ["a-2zA-20-9_] EFRIUEKRTY, LOCALE DMEEINTWAS L,
BE (0-9_1 12k, HEORr — L TEHEFLE LTERIN TR WEED X
FE=2vyFLET, L UNICODE 23k y FINLCwiuX, 243 [0-9_] BLW
Unicode XXFRMET = R—ZATHEF L L TRIN T2 XFIDbDE =y
FLET,

\z2 XFHDORRBEDARY FLET,

Python X5V 7 7 WX > TH A= F ESNTVRLHHEL A7 —TDIF LA LS, 1M
RIS =PI SN LT

\a \b \f \n
\r \t \v \x
N\

QML A — 7 IFHIR I N R TEEFNTVET L LE 10 THS0, HLEHES
Hithiux, ZNUISEI A — T L ALINET, 29 THRIFNUE, ZHUI T NV—T%
HBTd, XFH) 770220 T, 8T A —TIRFEAEDEAINERICZRD 7,

822 YwvF VT vs BEKR

Python |%, IEMFRBUCIED 220D8LR 2 7Y 2 74 7HEBEL ML TWwE T, search
DXFHND TR TCOEGFT, —HT20%2MRT 2 (Z40Ud Perl DT 7 4 )V FEI{ETT)
DIz L. match (X, XFHNDREIHT—KT 20 %2R L £,

2y FlE, "~ THEBZIEBRERZHi-o2 L LTH, MREBLZ2HEICRZILL LN
VI EIWICHERELTEIZ W s~ 3o, L IE, MULTILINE £— KTl
WITDRHBE by FLET, “vv F7 @EE, bLZOSY— Va5, E— FIcis T
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YEHHNDHIEE v F T 50, HAVIIEATHZDHICH A0 E ) Iy 3, ZlgA]
fE7% pos BIBUC k> THZ SN B RHEMECTY v 7T 2HHDARIL £ T,

>>> re.match("c", "abcdef") # wvF LW
>>> re.search("c", "abcdef") # ¥V FT 5
<_sre.SRE_Match object at ...>

823 EYVa—J/)Lavrvv

ZDEY 2= NVIFHKOD»DEE., EE. HINEERELEFT, ZOBEBED W OniFar
INA NFEAEREBRNT DR D XY v R L 72— a v T, 20k hD
TV —2avDIFEAET, a3 ILENLERDBHCONEDNEETT,

re.compile (pattern[,ﬂags])
IEBRBRY = ZIEBRBIA 79 27 Micary "L VL Ed, 2OF 7Y =7 b
X, LN TR 2 match () & search () XV Y FZffioT, v F v 7Icfli)
EMTEET,

KROBEEIX, flags DIEZIEET 2 LTI T S 2 &3 TEE T, I TOE
HE, Ev PTLEDOR (| HAT) 2o THAGDLE LI LB TEET,

=y A
prog = re.compile (pattern)
result = prog.match(string)
=S
result = re.match(pattern, string)

ERIUERTT A, compile () Zfli>TZDRRDIERETA 72 = 7 F 2 #iAl
ML77i03, 20X %z—>D 707 7 Lffal i) K2z X DRI <7,

J—b: BfEIZ re.match (), re.search (), re.compile () IZJEI NIRRT —
YDOAVNRANEINTZLDB X ey a2t LTEDET, F070, IEHEHRZ O
EORFLflibn7Tu 7 MIEMREHO 2 v M V2RI T 208 IZHD £
A,

re.I

re.IGNORECASE
ﬁi?-mX?%B%L@mvy%yﬁ%iﬁbiﬁ‘[Az D &9 ik,
XFIZhb2yFLFET, TNREEOR T — VITIZEEINEEA,

re.L
re.LOCALE
\w. \W. \bEB I, \B. \s ¢t \s%, HEOur7r— WIiEbI¥ET,
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re.

re.

re.
.DOTALL

re

re.

re.

re.
. VERBOSE

re

MULTILINE

BEIND E, RF—VXF 7~ 1E, XFINDRIEE X NEATDO R (KW TDIE
B2y FLET; ZLTRY VT s IFXFINDREE L ORITORE (K
fTOERN) vy FLET, T74NLETIE, 7~ X, CFHOREHEE T~y F
L. "$7 1, XTFNDOKREE L LTI DORRBOBATDER] (23 L H ) £~ v
FLET,

Ry or 2, T2 @OEREOXT L, LIy FSEET; 2D7 7
THRFUL, L ST BAD EEOX ey FLET,

UNICODE
\w. \W. \b. \B. \d. \D. \s & \S #. Unicode XFFE:T— & R— &
Wb FE T, N=T 3 2.0 TEM.

D77 7W&k>T, KOAPTCIEMEREZES I ENTEET, XF—VHD
EHIEZ, XFT7 TARNICH DA —7IN TRy 7 ATy aDHICH
DRI SN E T, /4, T, XFET7 7 AR R, 2 A7 —73NT
WRWNY 72Ty T aBEiCb v # BHARHE, 2D LX) % 4 DD
5ZDITORRBEE THEHINE T,

DE D, HFIET Y F T B FHOSODOERERA 7 = 7 113, B
<7 :

re.compile (r"""\d + # FELD

\. # NEUR

\d *« # /NEEDIT""", re.X)
b = re.compile (r"\d+\.\d+")

a

re.search (pattern, string[ ﬂags]

string &% EE LT, IEMEW pattern 25~ v F 2L T 2 EZHE L T, ST
% MatchObject f YAZ VY AZIRLET, b LXFIINIC, ZDRF—v =y
F T AMED R0 51E, None ZIRLEFT; TN, XFIHNDOH 3 RTREIX
Dy FERETIELIFRELL I LITHERL TR,

re.match (pattern, string[,ﬂags] )

b L string DFIET 0 ML LD SCFDIERIERIL pattern &< v FF UL, WNIET 5
MatchObject f YAZ VAZRLFT, b LXFINBRY—v ey F LiTn
X, None ) RL FT,; ZNREIXuDey FLIZHRELZ 2 LICHEREL TR,

J—hK: L string DEI»IIy FZMEMNTZwDTHIUL, b DI
search () Z{H->TTF &\,
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re.split (pattern, string[, maxsplit:O])
string % pattern 3% 5 7= N EIL £ T, b LERIRD X v 7°F + D3 pattern Tl
b THIUE, Y=V HDTRTDINV—TDTF A LFERDY A Fo—F L
LCGREINET, maxsplit 232 0 ThFIUL, &4 maxsplit O 3HFEAEL . X
FHDFKDIZ, VAP ORMKEFRE L CGRSNE Y, GEAHME —F 1 AV 2T
)LD Python 1.5 Y ) — A TlE, maxsplit IZIEFHINTHFE L7z, ZNUETZDEDY
Y—ATIHEIESINE L%, )

>>> re.split (' \W+’, ’'Words, words, words.’)
["Words’, ’'"words’, ’'words’, ’'’]

>>> re.split (’ (\W+)’, ’"Words, words, words.’)
["Words", ', ', ’'words’, ', ', ’'words’, ".’, ’'']
>>> re.split (/' \W+’, ’'Words, words, words.’, 1)
["Words’, ’"words, words.’]

b L, fife T2 7V —700E s — it Eh, Z2N0SCFAIDORIRICH 575 6
L AEIREIRIE XTSI E D £9, FHIRRICE W THRETT,

>>> re.split (’ (\W+)’, ’...words, words...’)
[II, ror ’words’, I, I, ’WOde’, I...I, II]

ZOWE, FIT, DHEHEED, DEEEEDOY A RN A Ty 7 A B E
T, B2, DEFoOFICHRT 2 SV — 7o Fh . 0FH., 2 FH.
ZL T, 4FHTY

split 1ZZEDNREY —v =y FTlE, X2 EL 202 EITFERL TS, f
ZAZ:

>>> re.split ('xx", "foo’)

[T foo’ ]

>>> re.split (" (?m)"~$", "foo\n\nbar\n")

[’ foo\n\nbar\n’]

re.findall (pattern, string[,ﬂags])
pattern D string ~ND? v F D)L, EELEVWRATOY Y F2LFINDY AR EL
TREL T, string lFLEDANEEEIN, vy FIERO2 > LIHFETRINZ
To N =S DRDIN—T D 256, JV—TDIALZRLET, 7
W= TPEBEZIN TG, § 7V ) A kb 7, fho<y FORllh
WIS L 2 E D, Zo=y FHFERICEDONE T, N—P a2 152T
BN N—=Y a v 24 TEHE: A 7> avdflags 518EEML £ L 7%

re.finditer (pattern, string[,ﬂags])
string WD RE pattern DEE L 72\~ v F% MatchObject f Y A Y Y AZIKT
iterator ZiR L £, string 3P SHENEEBI N, vy FIERO» > LIEET
RINET, D~y FORBIHTICEML 20w ED, 2O~y FHHRICED
SNFET, N—=Tarv 22 TBM.N—Y a2 24 TEH: Added the optional flags
argument.
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re.sub (pattern, repl, string[, count])

string WC. pattern EEE L e\~ y FON, —FBLEICDH 5 S D% B repl TEHL
LB L ET, LAY =23 /lO06 RIF UL, string 2
FIIWGRL T, repl IZXCFFNTHRBTHOOEHA ; b LZNDFIITHN
W, ZUUCHZTERDONY I ATy v a2 T A =7 EnEd, T4hbb,. \n
FHR—DUITFICEBI N, \c i3 T a—-FicgIn gz, F4, \JD X
VBRRADIA T —TIEZDEFIZINET, \6 DL &% TZI (backreference)
X, XY=V DI NV—=T6 Lty F LY 7 FYTERINE T, HlZIL:

>>> re.sub(r’def\s+([a-zA-Z_ ] [a-zA-7Z_0-97%)\sx \(\s*\):",
r’static PyObjectx\npy_\1(void)\n{’,

... "def myfunc() :’)

"static PyObject*\npy_myfunc (void) \n{’

b L repl PBIELTH UL, HE L 2\ pattern 3T 5 7= N2 Z DEHBDSMEIL N
9, COBBIE—oDyF AT 27 Mo EEID, BRI RIRL 7,
IFAES

>>> def dashrepl (matchobij) :

if matchobj.group(0) == ’'-": return ' '/
. else: return -’
>>> re.sub(’'-{1,2}", dashrepl, ’'pro-———-gram-files’)

"pro——gram files’

NRY—=F, XFHTHRETHHVWERTA ; B LIEHEHR 7 7 72 5E T 2003
BHUE, REZ 7V =7 bZS 0, Ny —VICHIAREHiF- 2 bR Tk
DFERA;EZIX, sub (" (?21)b+", "x", "bbbb BBBB") IF’'x x’ ZiKL
7,

BWEOTEE 72 518 count 1, BRI B89 — v OHBIRIBDORKIETT ;5 count 1Z
FFEDEKTHRIFIUERD A, b LEBINI e THIUL, HELAZDD
DIRTEBINET, Y —v D2y FNRETHIUL, LD~y F LBESDYE
THRWRZTERINETDT, sub('x+’, '—', 'abc’) &' -a-b—c-' %
B ET,

ETHRRZEF A — TR TS OMIZ, \g<name> &, (?P<name>...)
DYV IATERINTVS LIHIZ, name EWVIHKHID TNV —T L=y F L7
Y7 LFHN 2 NET, \g<number> ENINT 57NV =T RSEZHENET ; Zh
W2 \g<2> 13 \2 LA UEKRTTA, \g<2>0 DL REBLTHLHOF L TIEDH
DELTA, \201F, ZNV—=720 DS E L THENSNE T, Fv—7212Y
TINXLF 0 DTz bDADSIRE L TR INE A, BAISH \g<0>
X, RE £2 v T 924 7 FI 2R ZEZHZ £7,

re.subn (pattern, repl, string[, count] )

sub () EHUBEZITWVWE TN, ¥ 7L (new_string,
number_of_ subs _made) ZiRL 7,

8.2. re — IFHKRIFERE 109



The Python Library Reference, 'J ') —X 2.6.2

re.escape (string)
Ny 2 ATy v 2l RTCDIEFERT% DT 7 string R L ET s b L, 2
DODHIZIERIERBID X 8 72 ffoh b LN ERED Y 77NV TFH e~y F Lk
WEE, RIEB ET,

exception re .error
I TOBEBDO—2ICHEI N CFIND, IEL WIERRE TR 2w B, 2
DFEIDIRHZ 72 > T iedpotz), HBWIZa v 4 ey F o 7OMICKEA S D
DI —=PFEL L E, FBETHHHNTT, EALFINBRRY—v ey FL
ZTH, LTI —TIEH O FHA,

8.24 ERR|EATI 7 k

AVNRANINLERERA 7Y 27 FiE, DTOXAYy FeElEzy R —F L7

RegexObject .match (string[,pos[, endpos] ] )
b L ostring DD 0 AL EOXFRZOIEHER E <y FTUE, e T 3
MatchObject A YA VY AZRL T, b LXFIBRY =Lty F LT
X, None ZIRL EFT ; ZHRERIXuDe vy FLIFBELA2Z LICHEELTTE

I\,
J—hk: YLy F% string DEZPIHER T 2T U, b DIC search ()
2o THFI W,

BUEATRE R EE 2 DN F X — % pos 13, XFINNOMRZIKRD DA VT v A7 %52
¥9;, 774 FTIE0TY, ZUd, XFHNDR T A > v 7 E5aaIcm U Rk
REVIDITIEHD FEA ; 7~ XY=V FE, CFINDOFEEEDIEE L AT
DEHECYFLETY, Z0DBT L ORBEVHIRT 24 Ty 7 ATHLIDT
TRV 5 TY,

BUET[EE 72 /89 X — % endpos 13, & ETXFINDPRBINE D ZHIRL £ 5
H 10 d Z DXFIND endpos LFRETHDIDDEHIICLETDT, pos 25
endpos - 1 FTOXTD, vy FDLDIHMBEINET, b L endpos B pos
EO/NAITNRE, 2 FIEROD) FHAD, 29 THST, bL e p3av s
ANINIEHERA 7Y 27 FThHhtuE, rx.match(string, 0, 50)
rx.match (string[:50], 0) ERUEKRIZARD 7,

>>> pattern = re.compile("o")
>>> pattern.match ("dog") # "o XTI "dog. ™ DGHHIZ WO, vy TF L -
>>> pattern.match ("dog", 1) # "om LT "dog" D 2FHIZH DD T,

<_sre.SRE_Match object at ...>

RegexObject.search (string[, pos[, endpos] ] )
string 2R ZEEHEL T, COEEHREN vy FT2MEZHL T, HIET 3
MatchObject f YAZ VY AZRLET, b LXFINILRRY—v vy F T3
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PIED W7 5 1E, None ZIRL ET ; ZHUIXXFINNOH b TREIXun=y
FEBETE LIRS LITERLTIFI Y,

BWEAIEE 7% pos & endpos 787 X —# 1%, match() XV v FObDEFLEKZ
Rt 9,

RegexObject.split(ﬂﬁngLnumgﬂﬁ:0])
split () BABLEFRRT, av A NV L7y —v 2 fHnE g,

RegexObject.findall (string[, pos[, ena’pos] ] )
findall () BB ERIEET, av 84 L Ly —v2fivE T,

RegexObject.finditer (string[,pos[, endpos] ] )
finditer () BABERRRT, av AV LRy —v2flivEd,

RegexObject .sub (repl, string[, count=0] )
sub () BB ERBET, av ANV LRy —v Z2nET,

RegexObject .subn (repl, string[, count=0] )
subn () BIBLEFRIRRT, av AV LRy —vZ2fHnET,

RegexObject.flags
flags 51 8lx, REA 7Y =7 Fhiav It Eflibit, b L flags 23D
Rtz Fud o 9,

RegexObject .groups
NI —=HBFXYTF v ITN—TDETT,

RegexObject .groupindex
(?P<id>) TEEINLMLEDZ I NV—T4D, INV—THE~DEE vy EV
7TF, b LA 7L — 7088 — N Tl b bR T LA TS, BEIE%ETT,

RegexObject .pattern
REA 7Y 27 FD3ZH6 2V A VI NI RY = LFFHITT,

8.2.5 MatchObject # 7> =7 b

MatchObiject &, WICEMBE True ZFfb £ T, 207D, HlZIE match () 3=y
F L7 E) D2 if CTHER T 5 2 L3 TE £, MatchObject IZBATDA Y v F &,
JEEZR S £,

MatchObject .expand (template)
TV 7L — T template 12, sub () AV Y FBTEEIBNRNy I RF7vva
Bz L TR XTI 2R L 9, \n DX ) BT RA7 — 7Y 75 3P
oz, BHHOBRSATZH (\1 . \2) LANIMNZ DRGSR (\g<1> . \g<name>)
X, MR 27V —7DONFTESIMZoNE T,
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MatchObject .group ([group], ] )
v FLEVEU DS 77V =7 2B L £§, b LT -2 THIUX, ZDf
RIF—2DXFHNTT s BBOGIED b UL, ZDFEHRIZ, 58T L Ic—HEHZF>
& 7NTY, BB FUL, groupl 1 FT 74—V FTERTT (vyFLAEDD
TRTORINZET), b L groupN 518D THIUL, WIGT 2EDfElX, < v
F9 2 LFHNRETT 5 b L2 [1.99] NThIUE, Zaud, WIS d 2 ALHE
MDEITN—=TL2yFTH5XFHNTY, bBLIN—THTVBATH LD, HDH»
INRNY =V TEEINI TN —=7DEEI D RETNUE, IndexError HIANFEAE
LET, JV=70%yF Ladoly—rvo—ficgEnTuwuiud, Witd 3
filifld None T, 70 —7%, @I~y F LY —ro—fficGEnTtun
X, ROy FURRINET,

>>> m = re.match(r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m.group (0) # ~vv I Laek

"Isaac Newton’

>>> m.group (1) # OEDDDNRY = MAMLINF T ITN—T
"Isaac’

>>> m.group (2) # STeDODONRY—vfLINY T IN—T
"Newton’

>>> m.group (1, 2) # BBOGBEG25E8 TNDEKD

("Isaac’, ’"Newton’)

b LIEMIZERHDY (2P<name>...) ¥ v ¥ 7 A% % 61X, groupN 51EUE, Zih
SEDTN—THZE>TIN—T 2T 2 XTI THo>THHOEEA, b LT
GBI NG —v DI N—T74%E L TfEibNTuand D THIUL, IndexError
BT L £ 7,

8 U AEHE 7 A3

>>> m = re.match (r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcom Reyno
>>> m.group (/' first_name’)

"Malcom’

>>> m.group ('’ last_name’)

"Reynolds’

ZHIDMITF NIV —T1F, ZDAL v TFy 7Rk hESHTEET,

>>> m.group (1)
"Malcom’

>>> m.group (2)
"Reynolds’

L. IN—728~y 79 256, REO<y FRIPHAAEE 2D £,

>>> m = re.match(r" (..)+", "alb2c3") # 3wy FT3
>>> m.group (1) # WDy FIEITHINRS
’C3’

MatchObject .groups ( [default] )
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1226 ENLETELTHALIBNRY—=VHNIZHETN—=TEETD, vvFD, T
RTCDOY T IN—=T%oEG88 TNVERLET, default 51X, < v FIHbH S 7%
Dol NV—7THIfEbnE T, ZUET 7 4+ —IL F TlE None T, GEAHAM:
J—b 1 ZAYTFNDPython 1.5 )V —ATld, LA TNP—HEERTH>T
b, ZOROLVICXFINZRTEEH D FHA, (1.5.1 IED)BDON—Y 2T
X, ZOXIBGAICE, ULV TABRINET, )

Bl 21X

>>> m = re.match(r" (\d+)\. (\d+)", "24.1632")
>>> m.groups ()
(247, "1632")

b L., BEBICOAEHL, Lozt 7> avt Ligeg, vy Foficll
NI N—=TBH50bHNETA, ZN6DTIN—T1%, default 51835 %
LTV WS, 77 #4)F Tl None I D 73, -

>>> m = re.match (r" (\d+)\.?2(\d+)?", "24")

>>> m.groups () # 500D IV—T1ET 7 4 )V b TlE None 1273
(24", None)

>>> m.groups (' 0") # ZOGE. STDOODITN—=TDT 74N ME 0 ITkS
(r247, 10")

MatchObject .groupdict ( [default] )
TRTD BRIDED Y7 I/N—T%2&L, vy FD, ¥ 77V —THTx (I
INTREHEZR L ET, default 518Z~ v FIMb & ol 7 V—71flibin
¥9 ZNUET 74—V FTlE None TT, #lZ I,

>>> m = re.match (r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcom Reyno

>>> m.groupdict ()
{’first_name’: 'Malcom’, ’last_name’: 'Reynolds’}

MatchObject.start ([group] )

MatchObject .end( [group] )
group £y F LI 7XFHNDFEIE RBDOA v Ty 7 A%ZBELET 5 group %,
T7AN TR (Y F LI 7 ehk2EW®W T 2) YT, group BELE
LTHRy FILHFEG LD o1GHIE, -1 2 BELET, v~ vFA 7027t mE
U, v FIHFEG Lol NV—TghdHo>T, IIN—Tgt~vvFLEY7
FH (m.group (g) &MU EKTT DY) I,

m.string[m.start(g):m.end(g)]

T9, bL group DX NVXFEHE 2y F TNIE., m.start (group) B3
m.end(group) EF LK B2 ERRHERELTCTIFIWV, HZ2IE., m=
re.search (b (c?)’, ’'cba’) D% TlE, m.start (0) 11T, m.end (0
32 THD, m.start(l) & m.end(1l) FEDIZ2THDH, m.start(2) |
IndexError BN 23AEL £,

)
S
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FlELT, BTFA—NLDT FLADS remove_this ZELD RS GE&2 R LT :

>>> email = "tony@tiremove_thisger.net"
>>> m = re.search("remove_this", email)
>>> email[:m.start ()] + email[m.end() :]

"tony@tiger.net’

MatchObject.span ([group] )
MatchObject m IZ2WTIE, 2-% 7V (m.start (group), m.end(group))
ZIRLET, b L group 3y FICFLG Ligho>76, 24U (-1, -1) TY, ¥
7z group (&7 7 ANV TR TT,

MatchObject .pos
RegexObject D search () bW match () XV v FIZHEI N pos DIET
o CHUIRE VY rdiwy F2RLIKD 2MEDXFINDA v Ty 7 ATT,

MatchObject .endpos
RegexObject D search () S WiEmatch () XYV v FIZIE I N7z endpos DAE
TY, ZHUIRE Z v vzl LG E R WIED XTI DA v 7y 7 A TY,

MatchObject.lastindex
BBy F LD AR TNV —T DR Ty 7 ATT, bLEDI V=T b4
=y F LAaFUL None T, HIZIX. (a)b, ((a) (b)) ® ((ab)) E\V:o7#k
WS rab’ ICHEHAINGE. lastindex == 1 &7 D, FHUXFINT (a) (b)
D I N7-E1213 lastindex == 2 £E%5TL X9,

MatchObject.lastgroup
BEICey T LD AR T V=T DHETTY, b L7V —TICHHIDR R,
20 EDITN—=7H el 2wy F LEIFNUE None TT,

MatchObject.re
ZDmatch () H5WVIE search () XYV v KD, D MatchObject f ¥ A¥ v~
AR LT IERERBA 7Y = 7 FTF,

MatchObject.string

match () AW search () IZPEI N EFATT,
8.2.6 I
R7T DIER

ZOHITIZ, 2 v F A7z FDOEREDLELL TS50, TEeDaiBIBIE %
HLET:
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def displaymatch (match) :
if match is None:
return None

)

return ’'<Match: , groups=32r>’" % (match.group(), match.groups())

TR —=H =707 L2FETHEELET, 7LAY—DF LR ZFNZETNDX
?ﬁl&@ﬁ—F%M%?%sﬁ%@ﬁ%ﬂ Lo TRIHASNE T, “a? FL—A, “k”
XU 7, gl A—=v, UETY ey 7 9071310, ZLTE 6 9 Ik ENEND
BTroh—F2ERLET,

GZ oA, Futle LTERD 2R T 272012, TilD X I T 20 b Al
NEEA,

>>> valid = re.compile(r"[0-9akgj]{5}s")

>>> displaymatch (valid.match ("ak05g")) # Valid.
"<Match: "ak05q’, groups=()>"

>>> displaymatch (valid.match ("ak05e")) # Invalid.
>>> displaymatch (valid.match ("ak0")) # Invalid.
>>> displaymatch (valid.match ("727ak")) # Valid.

"<Match: ’727ak’, groups=()>"

RBEDORLAL "727ak" &, RT7ZEATVET, S22 LFEICMED A — F23 2K H
DET, INZIEBRBUCy FIE 201, BASREHILELHD T

>>> pair = re.compile(r".*(.).x \1")

>>> displaymatch (pair.match ("717ak")) # 7 DOXT
"<Match: "717’, groups=("T7",)>"

>>> displaymatch (pair.match("718ak")) # XTMEL
>>> displaymatch (pair.match ("354aa")) # IT—ADXY
"<Match: ’354aa’, groups=("a’,)>"

EDH—=FDOXRXTIZ%>T0E0ZfiN57280, Fid X 9HIZ MatchObject D
group () XV v FZHIGEIHN £ :

>>> pair.match ("717ak") .group (1)

I7I
# re.match() 2% group() XV v FZfZ\» None BT, =7—Lt%3
>>> pair.match ("718ak") .group (1)

Traceback (most recent call last):
File "<pyshell#23>", line 1, in <module>
re.match(r".~(.) .+ \1", "718ak").group(l)
AttributeError: ’'NoneType’ object has no attribute ’'group’

>>> pair.match("354aa") .group (1)
Ial
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scanf() z>3IaL—h93

Python IZIZTED L 2 A, scanf() KHBTZ2HD2H D FHA, IEHEHIZ

scanf () D74 ==y FPXFIED B, —RNCKXDEENITHD, FLILETHHD
F9, UFDEIZ, scanf () D7+ —~v b b—7 v & IEREHDO KRN S 220G
ZRLET,

scanf () h—7 > | [EREKIR

sC .

%$5¢c - {5}

%d [—+]?\d

%e, %E, %f, %9 [-+]7 (\d+ \.\d*) 2 [\.\d+) ([eE] [-+]2\d+) ?
51 [-+12(0[xX] [\dA-Fa-£f1+|0[0-71*|\d+)

%0 0[0-7]%

%s \S+

$u \d+

$x, $X 0[xX] [\dA-Fa-f]+

/usr/sbin/sendmail - 0 errors, 4 warnings

DL DB S 7 7 ANVGEBEEZ T 5121

%s — %d errors, %d warnings

DLW scanf () 74—y FZfiH)TL x 9, ZN&FAFERIEFTIIZE

(\S+) - (\d+) errors, (\d+) warnings

BlRzErs

IV VICKEDOHMZERT 2 L) RIEHEERHZIEKT % &, maximum recursion
limit exceeded ( R AKHRHIRZEHEH L7 ) EWVWIHIRXvk =V %KD
RuntimeError HIFHZH S LT LNFEHA, & 2L,

>>> s = "Begin" + 1000 % ’'a wvery long string’ + ’‘end’
>>> re.match (’Begin (\w| )*? end’, s).end()
Traceback (most recent call last):
File "<stdin>", line 1, in ?
File "/usr/local/lib/python2.5/re.py", line 132, in match
return _compile(pattern, flags) .match(string)

RuntimeError: maximum recursion limit exceeded

Mzt 2 & 5 ICIESERZHALBE L LBICHD FT,

Python 2.3 2> 5 1%, FHRZ T 272012 «2 XY =V ORHADRERIKR I B X H 12k b
F L7, Lo T, EOIERERIZ Begin[a-zA-20-9_ ]x?end ICHEZET I LT
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MRzl enTtEsd, 2N EOBEE LT, 20 L) ZIEHRERBLIL, R Z%
FAEDHD LD H L HHSEEL £,

search() vs. match()

fHHICE Z1E, match () EXFINDRHTDARNRY —iZeyFLEHIELFT, AL
T, search() BXFINDEZTTHIRY—=viteyFLEIELET, HlZIF:

>>> re.match("o", "dog") # "o" IXFH "dog" DRHIDXFTIEHRADT2yFLEYA
>>> re.search("o", "dog") # search() TlE, XFHDEITHH>Tb2vF7T5%
<_sre.SRE_Match object at ...>

/J—bk: LIMIX, re.compile ("pattern") IZX DAERINAIEREHRA 7227 F
WZDOAMKTITED £9, re.match (pattern, string) ¥ re.search(pattern,
string) & EWIFYTIEED FHA,

match () &, BRBHRHBA v Ty 7 AZEET 270D, 7> af Nz 2200D)R7
A=F%EDET,

>>> pattern = re.compile("o")
>>> pattern.match ("dog") # "o" MY "dog" DIBIHIZ DTy F LR

# MBI A Ty 2 ADF 7 4 )V MEDS 0 THB7-0 Fid & 54f -

>>> pattern.match ("dog", 0)

# "o" 2% "dog" D2HFEHDXLF DTy FTE (AVFTYIZA 0 DERUDIXTTHS )
>>> pattern.match ("dog", 1)

<_sre.SRE_Match object at ...>
>>> pattern.match ("dog", 2) # "o" 1 "dog" D IT/BHDXFTIEHR\VDTeyF LA
BEEIRDIERK

split () BXFHNEEZ 6N Y—vTHEL, VAMILGRLET, Mo, &
FRIRIE DB D X HI12, TDRAY Y FIZTXF AT =% %25A2 T LD, Python T
ME L 72D LT 5%, JERICRITTID £9,

RO, ANZRLET, BE. SHUI7 7A VDD ANICEZTL L), 22Tl
SEGIHFOEREL T

>>> input = """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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il 4 DFgRE, 1 DU EoddT eI s nTwEd, £90, XFH S TERE, §
BRTEDYAMICEBLEL X9,

p=(1{
(i}

>>> entries = re.split("\n+", input)

>>> 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’]

Z LT, &Kiddxz, 4. Wk EEES, 2L AMcaEIL YA MILET, gElo7k
DDINY — NS T VB ZEEFTDS, BT E&EEN 570, split () Dmaxsplit
Gz E T,

>>> [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’, 7919 Park Place’]]

Ny =, 2 3RS anviceyF LET, 2070, aavidgEFEROY 2 b
WIFEHNER A, maxsplit Z 4 IZT0UL, NV AF U N—L AMY—+420HT
5 EVBTEET,

>>> [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’, ’7925.541.7625", ’'662’, ’'South Dogwood Way’],
[’ Heather’, ’'Albrecht’, ’'548.326.4584’, 919", ’"Park Place’]]

TR~ DOME

sub () 38F =2y F L7lr 2 XFAPBEBDR D ETES A T, ZoflT
iF, T RBEE” 3TN, BIBE ST sub () ZEMT RN L 9, BRIRZ D L
Rl L IRBEDOL T 2R, HEEhoXTofriEz 7 v 7 MMEL £7,

>>> def repl (m):

inner_word = list (m.group(2))
random.shuffle (inner_word)
return m.group(l) + "".join(inner_word) + m.group (3)
>>> text = "Professor Abdolmalek, please report your absences promptly."
>>> re.sub (" (\w) (\w+) (\w) ", repl, text)
"Poefsrosr Aealmlobdk, pslaee reorpt your abnseces plmrptoy.’
>>> re.sub (" (\w) (\w+) (\w)", repl, text)

"Pofsroser Aodlambelk, plasee reoprt yuor asnebces potlmrpy.’
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ETCORRBHAEZREDOIT S

findall () 387 =29 v FTE5L2TUCIyF LET, search () BFIHITH B kX
AT BAIDB DI, TIEHH FX¥A, HlZIE, RICHrOXEDLETORIGEZ R
e E, TN XHIT findall () ZHVET,

>>> text = "He was carefully disguised but captured quickly by police."
>>> re.findall (r"\w+ly", text)
["carefully’, "quickly’]

ETCOEREFE. ZOUEZRDITS

HbL, R¥—vIt=2vyFTE2HDICOVT, v v F LETFA MU EoEHREEZVE
EZEE, XFHTIE L MatchObject DA Y AF Y A%IRT finditer () HME
flcd, UMz d LHic, RICHhOLEOLETOHEFE L, FOMEZ FX/z\w»wE
FEZ-EE, TEHDXIHIC finditer () ZHEVE T,

>>> text = "He was carefully disguised but captured quickly by police."
>>> for m in re.finditer (r"\w+ly", text):

.. print ’ - : " % (m.start (), m.end(), m.group(0))

07-16: carefully

40-47: quickly

Raw String iC/%

Raw string itiE (r"textM LD, N 7R T v a (\) ZlLIINNYy 7 AT v a
TIARTr =752 LI, IEHRERZEHESIREBICRS £9, #lZ21X, Tio2o0
a— NSRBI T,

>>> re.match (r"\wW(.)\I\w", "™ ££f ™)

<_sre.SRE_Match object at ...>
>>> re.match ("\\W (.)\\I\\w", " ££ ")
<_sre.SRE_Match object at ...>

XSO DNy 7 ATy valleyF 3wk s, IERERRATTREIZRATY =79 240
FH D 9, Rawstring iliETIE, r"\\" &) Z i b £9, Raw string ftik %
AVZna, "\\\\" & LA TEIARD A, MEdD a— FIIHERERICEATi <7,

>>> re.match (r"\\", r"\\")

<_sre.SRE_Match object at ...>
>>> re.match ("\\\\", r"\\")
<_sre.SRE_Match object at ...>
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8.3 struct — XFITF—F=Z/\vI=nfc/\4FUF—%
EULTHIRT %

ZDEY 2—)IF, Python D & Python L TXFHT—% & LTINS C DItk
F—Y L OMOEMEEBHLET, ZOEY 22— LTk, CHEEDOL L 7Y B LD
Python Dfi & D TIT W /o WEHLZ 2 v X7 MR T 5701, 74—< v MXFF
BHWET, TOEI2—VIFEHC, 774 NVIEEINLD, 2y b7 — 2R E2 D
LN F) TF—=F %) LEIflibngd,

ZDEY 2= VIFLTOFIN LB Z EFEL TV T

exception st ruct .error

Mex I RDLTREH S B4 T 95 5IBUI ISR D> 2 Glid 9 % 3751 T 9,

struct .pack (fmt,vl, v2,...)
fivi, v2, ...0B5260774+—<v b TEENLTFIFT—2%2BRLET,
SIBUIIEE L7 4=~y FDERT IR L FHEIC 3L TRl b XA,

struct .pack_into (fint, buffer, offset, vi, v2, ...)
vl, v2, ...Z5260 74—y Mo T Ry 7L, 2D MlzFEE
IAB[RE TS buffer D offset 2 JGIICEH ZIAAE T, offset WEMETE W I LI
BLTLES W, N=Y 325 TE.

struct .unpack (fint, string)
(825 pack (fmt, ...) TRy 7 3INk) XFHTF—5 252 5ntERiC
foT7 vy 7 LET, =D LkehaeEn, Mfidsy 7V TRInE
To XFHNT—=FIE 7 ==y FDERT BT DT — I DBIEMEICEFN Tk
FuEZ ) £¥A (len(string) %% calcsize (fmt) & —HL R NE%RD £
A,

struct .unpack_£from (fimt, buﬂer[, 0ﬁ‘set=0])
buffer 526077 44—y b T7 Uy 7 LET, HB DO L2 0WELEEE
O, FERIEY TNTIEINET, buffer IZIZTRAKTD format ICERK I N E 4 XD
T =Y DBNETT, (len (buffer[offset:]) IF calcsize (fmt) PLETHLT
UL D FXEA), N—T 3 v 2.5 TE.

struct.calcsize (fint)
2ol 7 4 —=v MG 2WERDY A X (Tab 5 XTI T—5 DY A
) ZIBLET,

7 4 —< v b 3F (format character) [Z DL N DEKZ K> T 9, C & Python DD E
Haclx, fEIZIEMEICDA NI E I N TR TR D HA:
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74 —~Xvhk | CTOH Python "E
X pad byte no value
c char X 1 037
b signed char RO (integer)
B unsigned char BeHotl
? _Bool HAAMER (bool) | (1)
h short gl
H unsigned short RO
i int R
I unsigned int integer 7> long
1 long BBt
L unsigned long long B %08
q long long long #4508 2)
0 unsigned long long | long F%UH )
f float N R
d double BN
s char[] P2l
P char[] peZl
P void = long
TR

1. 727 B#1a— FiX C99 TEHRI N Bool BUCHIGL £9., ZoHEIpHHTE X
WAIE, char TRHINE T, BT —FTIXEIZ1I NS P TREINE T,
N— 3 v 2.6 TEM.

2. 7A=Y MF g BLY Q" 1k, 799 b T7A4—LDC Ay 4 703CD long
long ., Windows Tl __ int64 ZH¥ R—FTE3EHICDOR, 77y b 74 —24
AT 4 TOMEDLMZAT) E— FRFTHATZ LB TEET, N—Pav
2.2 i,

7 ==y P XFOENEE O, #DIRLBEE (count) ZHHET D I B TE T,
W ZI1E, 74 —=v FFF] " 4n’ 13’ hhhh’ 2K FAUEKRTT,

7 A==y FXFROEALFIIEHRINE T, count & 74—~ v F XFDOMITIFAR—
A% ANLTIZWITEH A,

7 A==y FXF s’ Tl count (ZXLFFNDY A XL LTHFbnEd, o7 1—<v
FXFDEHIHEDR LI TIEH D A B2, 710 BI0HDOX ¥ F7 7 ¥ %F
TOIIKRLT, 710s’ F10NL FOREZZFi>7% 1 [lOLFHNTT, XFN%E 8y 7
THERIE, ELALESIC 74y 92 X9 10, BEUEC TUIDEED 572D XL
FTrREDIND LET, FFERTF—AL LT, ("0’ BDODXFYF7 7 ¥ %K
TN LT) 0s’ 1F 1 DR FINEZEKRL £7,

74— FXF ' p’ 13 “Pascal 3XFH (pascal string)” Z 2 — F L £ 9", Pascal X511
EER DA FANCIND & N7 RO R ZER DO X FHITT, count (FERRII X FI7— 4 H
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KNS ENDEBEDRITYT, TOT—F DD 1 N1 MMIFXFINDR I 92255 D)
L, NEVHOBBIND 5N F T, ZORITEFINDNRA b FT—=I25& £9, pack ()
IZJE Z 117z Pascal XTFHNDERE IR T E 7 (count-1 X D R V) HE. JEEED count-1 N
A FFZIATNE T, XFIID count-1 £ D RS, F5E L 72 count /N A M ITET
L2FTOEDDFWTIEZNVTHD 5N FE T, unpack () TlE, 74—y FXF "p’ &
FE I N7 count N4 b RETF T —F ZHAIAAR T T, BRI N5 3CFFNEH L T 255 X
FHRHEZBLZEFEVOTERLTLEZ N,

7A—=="y FXF I, 'L, g BLUQr TlE, IRZ 4151 IE Python long F %L
<7,

74—y FF P’ TlE, BRI N5 1EIX Python FBEHUM % 7213 long BEHUU T, 24U
KA V% Dffiz Python TOFELITF v A M T 2RI, 2R T 272 DIChE LY A4 X
WL £9, NULL R A ¥ ZI13HIC Python BEHID 0 1% ) £9, KA I HIDY A
R Ffo T Az Ny 7§ BERITIE, Python BEUHNE X N long BENUA 70 = 7 F % {Hi 9
ZEMTEET, HlZIE, Alpha B X N Merced 70t v 1% 64 bit DR A ¥ F{EHZ
T, THUIARA v F ZERFFT 5 72912 Python long BEMib N 2 Z L ZEKRL £
T332bit RA Y FEZFEAHIMD 7T v b 7 4 — L TlE Python BHI N EDLILE T,

T x—=2y FXF 2 T, BINAET True 2 False DELLNTT, 28y VI
WA 7Y 27 bOBEBEIAHAINET, 0021 D24 74 75 L IZEAED bool
BNy 723NEzT, ZLTCT7 U8y ZRIZIZIEE O DfEIE True 1275 0D 77,

T 74N ETIE, C TEREMMEIZ2S VDR A T4 7 (native) DIEAL LUV b4 —4
(byte order) TE X1, WY 7 74 >~ A~ b (alignment) T2 7212, SHFIE U THN
A MDRT AV T HRITOTAF Yy 7L ET (ZHUEC v 34 ZHGLIL—)LITHEn
£9),

oo T, 74— FXFFNDOBRWI DX TF-%2HEST, XA b A —=FPH A X, 7
TAVAV I ZIETHIENTEET, BETE A2 XFEEZUTDT—7NVITRLET:

XFE | NMhA=F PBAZXBLOTSA AV
FATAT A TAT

= FA T4 7 T

< DINGIVE S I SN e

> [SER74 A A T

! FYFT—=INL M E—=F (=TT T V) |

74—y b XFIHNDHRHD LT EDOBTNNTHRWLIES, 7@’ THDEALIN
N

FATATONA M A=FRBEy JZ VT4 Ty MLy T4 7T, KA MR
BeICHEE L £ 9, #lZ1E, Motorola BLX DX Sun D 7aty iy vy 54 7T,
Intel BXXDECHO7matyHizY Ly 54 7T,

IATATDIAZBLIOET 74V AV MEIC AV, 7D sizeof ARTHREINFE T,
IATATDIARBERTIA VAV MEIKIERA T4 7DNA P A4 — L AR

122 5 8. XFHIME



The Python Library Reference, ') ') —X 2.6.2

bixd,

BHEDOH A ZB LT 74 VAV PREUTOLI 2D EFT: EoRITHLTH, 77
A VAV MIREH) FXA (DT, NT4 VT2 M) BEEH Y £9); short 123
A FT9;int & long i 434 FT79; long long (Windows Tl& _ int64) i 8 /N
A FTT; float & double IXNHIT 32-bit & % \>1F 64-bit D IEEE iF&I/NEUSETT,
_Bool ¥ 1 byte TTY,

rer b= OEWVICHERLTLEZIL WA EDLRA T4 7D, b A =TT, %
FHDONAL PP A AN, P A —FIFEHEDOLDICEDLETHH £,

v TENEIF R Y b= N P A — ﬁﬁevﬁly?4?y#Ubw;y?47y#
ENb ot WIABEICZLLARTICHEIN TV T,

NA A =FIB LT, TERBIICANA S RAT Y 72179) %A T4 70, Z2IHET 5
HEEHD FEA; </ FHE > DIBEIDLLLIZEATLEI N,

'pr 74—y bLFIEFRA T4 TN, b A=Y TOAHHMETT (T 74V EDZRY
FT7 =0 NRA P A =FIWIEET D0, '@ A PA—FIHREXTFZH/EL RITNIRD
FHA), =" ZHEELLGA. A FEIEEOANL A —FICHES»TY Pr v T4
TYVEEYTIZVTFATVyDEL LRI DEIOFET, struct T 2 — NV IF I DOREZ
FATATDE=FHEELTHERL DT, P’ 2 2 LI TEEEA,

DTRIcplZzRLET (COPNIETEY VYV FATvyDRL YT, 24 T4 7TDNA b
F—=F, FAXBLET I VAV FDGETT):

>>> from struct import =

>>> pack ("hhl’, 1, 2, 3)
"\x00\x01\x00\x02\x00\x00\x00\x03"

>>> unpack (" hhl’, ’\x00\x01\x00\x02\x00\x00\x00\x03")
(1, 2, 3)

>>> calcsize(’hhl’)

8

VM FREDOHIZ X BT I A v A Y FERICHE ) & O ITHERO RN E 2 A 2 B I
count Z¥ I LREDHT7 4 —~y P 2w L £, fIZAIE, 74—~<Y  711h01"’
E, long B34 NA FEERELTZAZ260NT 05 EREL T, Kl 2 2854 F %%
TAVvIZLET, ZOWRE iﬁ@ﬂ%#$4747®ﬁ4xk;0774/x DY
BICOAREE T I A ZBLOT IA VAV FORETIE 2R T7 74 VX
YEHITOLERA,

TNy 7 LIRERO 7 4 =)V Rl Z2H0H D 24T 5% named tuple T7 v 7§52 &
Lk > CTHHTZMIT 2 2 EBTEET

>>> record = ’raymond \x32\x12\x08\x01\x08’
>>> name, serialnum, school, gradelevel = unpack(’<10sHHb’, record)

>>> from collections import namedtuple
>>> Student = namedtuple (’ Student’, ’'name serialnum school gradelevel’)
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>>> Student._make (unpack (' <10sHHb’, s))
Student (name=' raymond ", serialnum=4658, school=264, gradelevel=8)

W

%,

Module array — k&7 —F M58 4 S VYGLERT —F DSy 7

Module xdrlib XDR 7T —% D8y 7B X U7 8y 7,

8.3.1 Struct A 7>z 7 ~

struct B 2a— VRO ZEZEL £

class struct . Struct (format)

7 4=y b3FH format \HE>TNA F VT —F ZatA”EEZT S, H L\ Struct
7227 b EBRLET, Struct 7 7P 27 b2 —EE> TR ZD XYy R&fH)
. 74— bXFIND a4 NP —ETHELD T, struct EY 2 —IILDEY
BzRUC 74—y P THEDLIFNHT XD SRR TE, N—2 3 v 2.5 TE.
aAVRANEINZ Struct 7Y =7 MEIMUTOXYy FEgtEsyrR—FL £

pack (vI,v2,...)
pack () BABERIU, av i vdnk7+r—=y b Z2FHTZAY Y FT
9, (len(result) ¥ self.size EZHFELWTL X))

pack_into (buffer, offset, vi, v2, ...)
pack_into () B ERL., avSf L& N7 r—=v F2HHTEA Y v
N9,

unpack (string)
unpack () BBERILC, avy A vank7+—~v b 2FHTEAY v F
T9, (len(string) X self.size EFL LK RIFIUIRD THA),

unpack_from ( buﬁer[, oﬁ‘set=0] )
unpack_from() B ERIL., avy M vIn7+r—<v FEHHT 2 X
Vv FTT, (len(buffer[offset:]) X self.size YL ETR T
hEEA),

format

ZDStruct 7 7Y =7 b ERAERT BRFICHHI N7 +—~ v FXXFINTT,

size

format 2T % struct (& Z U X 2 XFF)) DY A AZFHHE L 7bDTT,
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8.4 difflib— ZEDTEZBIT 3

N=Pay 21 TEIM. 2O a—NVIE, =TV AZHIET 570D 7 7 A% %
L TwET, BIZIE, 774 VDESZGHEL T, Z#1%Z HTML % context diff, unified
diff xE WA 0AL T r—2y P TCHIUT DI, 2OEY2—NV2FHT 2 LT
EET, TALZ MR 7 7 ANVERZHKT 27:9I121F, filecmp Y 2 — LS ZML
TL7EE N,

class difflib.SequenceMatcher

FHMDD B 57 AT, = v ADEEDORIE, Ny ¥ 2L TE B (hashable) B}
DATCTH B TRE T3, FEBE 2 7L 2 XA IE AR L 0 TH D, 1980 HAR
DN FHSE I L7z Rateliff & Obershelp 12X 3 713 X4, RIFZITLITS
NPy 2NV —v 2y F I ENDIES)IPLREREIZEIRBDTT, %
DHEZIE, Guk’ BREZ2EELEVROEVLY Yy FAIZKT Z LT (Ratcliff &
Obershelp D7)V T VY AL T junk ZRL EFVA), TDOTATT7IE, Thowy
FHN S FEF T FFE IR BTN OB AR L CHRMICH T ED £9, 24U/
SBEXFINR L THERSDTIEH D FHAD, AMOH» AT TRSRZ
51 X)lkwyFTaHmrHh £7,

SE1TRSR: JEARM 7 Ratcliff-Obershelp 7V 3V X A3, EOBG 3 F, WfHET
H2HELD 9, SequenceMatcher £ 7Y 27 b, EDOr — 2 T4, H
FHEIZ> —7 Y ZADHPROBEZHBUCIEF IO I LKL TwE T, REOSGEIX
BIEHEERIC 22 0 £ 3,

classdifflib.Differ
TXAMIDPORE =TV AZWKTE7 7ATT, A2 EDTE %4245
ZVEK L £ 9, Differ 7 7 A& SequenceMatcher 7 7 A%ZFAHL T, f706%
5y —r v A KL, T (131F) A—DXF 2 i L £,

Differ 7 7 AL X BERDODEKITIZ, 2 XFDa—FTlELdonEzd,

JI—R | Bk

- INESFANN I D BEET B

T | FNESCFIN 2 I D ARFET D

v FINE T A5 DS FF Tl —

v 0 N FNIATICFAND EL SIZHHEAEL 7\

9V THREBINFMAOERICEEZAT L) ELET, 204EIF, Ahsnk
= VADELLICOFELEFR A, VT UANY TFEERELEE, b
DAL NFHBL D50 HDICHB T EBHH FT,

classdifflib.HtmlDiff
CDY7 I AF, “ODTF AN REAICERTHIERER L., f78H 2 WIZFTHOZE
FZMAETR TS LI HIML 77— 7V (72137 — 7V D A5 72584 7% HTML
774N ZHERT 57DIHCET, 7—7NVIEEEESTE—F, aYTX AL
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EE—FOWLWITNTHERTEET,
DV IADAVAL I 7 FIEMLTDLEIICHSTHET:

__init_  ([tabsize][, wrapcolumn][, linejunk][, charjunk])

HtmlDiff DA Y A¥ V22 HHLL £9°,

tabsize 134 7> a v DX =7 —FE|T, Y7 A y TIRZEBELET, 7
74 bix 8 TY,

wrapcolumn (3% 77> a v DX —7 — FHlET, 77X A2 DIKETAH T LIE
ZHEELET, 774N M None THDIELZITWLWEEA,

linejunk ¥ X O charjunk (34 7> av DX —7 — F5[ET, ndiff()
(Htm1Diff X Z OB Z > TELAD T ¥ A F DA% HTML THE L £
PHICEINET, ZNZTNDFEDT 7 )V MEE L OFHIE ndiff () D
FX¥axXxv b2l TSy,

PUF®D X w a3 public 12> TV ET:

make_file (fromlines, tolines [, fromdesc][, todesc][, context][, numlines])

fromlines & tolines (T NHLFHNDY A M) ZHE L, T F 72 13fTHDE
HRDSEIHER SNTATET DA > 7R 2 FiO5E47 HIML 7 7 4 V%2 3F
FITIRL £7,

fromdesc B X U todesc 137 7> a v DX —7 — F5l#T, ZOERT—7 )
BB ZNENEDTC. ZAHRT7 7ANDA T LD~y FI% 5 L EI %
ELET (TNDT 74V MEIZZELFATT),

context B X O numlines 13 & bIZA T a v DX —7—F5|5TT, contest %
True lC§5EaAVTXAMEFZZR L, T74)NVEDFalse lZT 5 L5
7 7 A NS EFRR L T, *numlines* DT 7 4 )L MEIX 5 T, context
DS True DA, numlines \EHFAF T OHIRICH 5 2 v T X% X MroBzHl
il L £ 9, *context* 2% False D, *numlines* (X “next” &HED N/ NA
R=N v 7%l ESRICEET 25D ROEEHI T & O TR S 0%
HIHL £ @EZ LRI L 725E, "next” NA 28— v 7 &2l % L ZBHEHITD
WIFARTD 7 79O ERICFERIND LH k) £9),

make_table (fromlines, tolines [, fromdesc][, todesc][, context][, numlines])

fromlines & tolines (\ T NLH XFHNDY A M) 2 L, 7RI £ 72 IZfTHOZE
FERDEHRR SNIATED DA - 15827 HTML 7 — 7 )V % CFFITR L
9,

DAYy FORIEIE, make file() AV v FOB|#ERIL TT,

Tools/scripts/diff.py 2DV FANDav N7 vy7uy by KT,
2228 ECTHRIFOBIEN A>T E T, N— a v 2.4 TE.
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difflib.context_diff (q, b/, fromfile]], tofile][, fromfiledate][, tofiledate][, n][,
lineterm])

at b (XFHNDY AL ZHEL, R GEROHLTZ2ERT Y221V —%
(generator)) % . contextdiff D 7 +#—~<v FTIEL 7,

ay 77 A MRS, BEBD S TATICHIRBITZMATH S, a7 b iafHl
FEETY, ZHEERNE, EHEA/AERICTTTRLEY, avy 77 A (KHEEH
HIEDAT) D8 n TIREL. 77 4 )V MEIE 3 TY,

T 7 AV b Tk, diff OFETT (xx % 2 ——— ZETAT) OERAZITIE, SATXFDIN
INET, 2o8E. AL TRICBHTXFEZFHODT, file.readlines ()
TEIEANDPOAERLERE2, file.writelines () IZETHEIENTT,
IRICEAT X R Fi - AN L Tid, BT EITXTFZ2MIML 2w X 91
lineterm H12Z " ZEL TL Z I\,

diff 2> 7 27 2 MERIL, EE. ~v SIS 7 7 A VA EETRZA 2R >TwEd,
DIEHRIE. LTI fromfile, tofile, fromfiledate, tofiledate THHETE 3, ZHIRF4ID
FHAL, BHE, time.ctime () DRVELFALC D2V T, FHEL Ld o7
LG0T 7 4V MElx, EXFHITT,

>>> sl = [’bacon\n’, ’'eggs\n’, ’"ham\n’, ’'guido\n’]
>>> s2 = [’'python\n’, ’'eggy\n’, ’'hamster\n’, ’'guido\n’]

>>> for line in context_diff(sl, s2, fromfile="before.py’, tofile="after.

c sys.stdout.write (line)
*x%x before.py
-—— after.py
*hkhkhkhkkhkhkrkkhkhkkKh*
*kx 1,4 xkxk*
! bacon
! eggs
! ham

guido
—— 1,4 ————
! python
! eggy
! hamster

guido

K D FEMZBZ.  difflib-interface Z S L TL 23w, /N— a v 2.3 T/,

difflib.get_close_matches (word, possibilities[, n][, cutoff])
b 1) oy FOVANZRELET, word ld, 5wy FLTRL W
(—MINNEXFAN D) > —7r v AT, possibilities 1% word 1< v F 3825 (—
BRI IECFIN) > —r VY ADY A FTT,

7T avDEIB (T 7 AN ETIE DAY Y FORTe Yy FORRKETT, n
20 XD RELBITNUIED FXA,

F 7> a v DB cutoff (77 AN ETIX 0.6) 1%, [0, 1] DI & % % float DET
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T, AEEMEE LT, A7 D word EGRI N D L FRIRROBUEIZIZ R D FHA,

TREEDH 5. (M7 b nitliRT) b Loy FI3Y A Mo TR,
iM% R TEAMEICIE . TROLEVD DS HICKENINE T,

>>> get_close_matches ("appel’, ['ape’, ’"apple’, ’"peach’, ’"puppy’])
["apple’, "ape’]

>>> import keyword

>>> get_close_matches ('wheel’, keyword.kwlist)

["while’]

>>> get_close_matches ('apple’, keyword.kwlist)

[]
>>> get_close_matches ("accept’, keyword.kwlist)
["except’]

difflib.ndiff (aq, b[, linejunk[, charjunk] ])
atb X2 AL) 2HEL, pDiffer # 7Y =27 MERXDAR (5
BDdH 5% BT B generator) iR L £,

F 7> a DT A —74 linejunk & charjunk 1%, filter BERED 72O D X —7 — F T
T (ffibivE FiE%EICT 3),

linejunk: string BLD IO & D %2 3Z 1AL BIECT . X128 junk 225022 K 5T true
 (GE) L ZiCiFtrue ®) KL 9, Python2.3 DA, 77 4L b Tld (None) 127
DEJT, ZNETIK, TP 2=V LVOB#K IS _LINE_JUNK () TH D, ZiZ
PR EDBVEDDY Yy —TF T (4 ) 2DZEL, DX ¥ 7 752G LR\ T
7408 Y7 LET, Python23 Tld, MilcdH b SequenceMatcher 7 7
A, MG LD S WHBICEY T 50TH 20622, BINICOLET, Z
i, N—=2a v 23REITOT 7 4V MEX D ) FCEEL £,

charjunk: 3 1 DX F%2Z TWAEE T, 774NV FTlE, Y 2—)LL )LD
BH% IS_CHARACTER _JUNK() TH ). THIFHEAXFH] (EHx7135 7, 71
WITTF %2 ZNCEDLDRENTATT ) 274077 LFET,

Tools/scripts/ndiff.py &, ZOEEDa~vyFI734vo7uy b
(L v¥—=724R) TT,

>>> diff = ndiff (' one\ntwo\nthree\n’ .splitlines (1),
"ore\ntree\nemu\n’ .splitlines (1))

>>> print '’ .join(diff),

- one

> A

+ ore

> A

- two

three

tree

+ 4+ o

emu
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difflib.restore (sequence, which)

HEHRPER L=V ADDEDEEL £7,

B2 545 sequence 1 Differ.compare () £721F ndiff () IZX>THERI N,
774N 7022 (B which TIHREINS) 12X > TouoyicEnd ., T
DTVT7 4 7AW DEDPNET,

1l

>>> diff = ndiff (' one\ntwo\nthree\n’ .splitlines (1),
. "ore\ntree\nemu\n’ .splitlines (1))

>>> diff = list(diff) # materialize the generated delta into a 1list

>>> print '’ .join(restore(diff, 1)),

one

two

three

>>> print '’ .join(restore(diff, 2)),

ore

tree

emu

difflib.unified_diff (q, b/, fromfile]], tofile][, fromfiledate][, tofiledate][, n][,
lineterm])

at bFHILFFIOY A b)) ZEE L, unified diff 7 4 —< v F T, EE GESTE
BT DY = %L —7% (generator)) iR L £,

unified JTERUIE D B o A TICHIBEAT 2 M A 7, a7 P RREGETT, £
WP (BERAESREZ ML 270y 7 TEEO) AV IA4 Y « AL ILTH
INFEd, avyr s A (EHEEIHIHOTT) O8I, *n* THEEL, 7741
MEX 3 TY,

T 7 4V b T, diff OFETT (==, e+ e 2E T ) I TR Tl T
LET, 256, AR, fTRICEfT X F2FH>D T, file.readlines ()
TEZANNZUM L CTERL-EZR%Z2, file.writelines () IZTETIHAIfER]
<9,

TTRICBATX F 2Rl v ANCiZ, HAOBFEUC X ) iIcddrhe Lickh s X9 I,
*lineterm* ¥ % "" 12k v P LTSI

diff 23> 77 A2 MR, W, ~v FIC7 7 A NVKELFERZZFi>o T T,
Z DIEHIX. ST fromfile, tofile, fromfiledate, tofiledate THHETE 3, ZHKR
DFERIE, HHE., time.ctime () DRVELFELCbDZHEVE T, HEL &b -
TS G DT 7 4V MR, Z2XFHTT,

>>> sl
>>> 352

["bacon\n’, ’'eggs\n’, ’"ham\n’, ’guido\n’]
["python\n’, "eggy\n’, "hamster\n’, ’"guido\n’]
>>> for line in unified_diff(sl, s2, fromfile='"before.py’, tofile='after.

ce sys.stdout.write(line)
—-—— before.py
+++ after.py
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@@ -1,4 +1,4 Q@
—bacon

-eggs
—ham
+python

+eggy
+hamster

guido

b o LM ABI.  diffib-interface Z B L TL E &, N—=2 2 ¥ 2.3 THEL

difflib.IS_LINE_JUNK (line)
WA TE 20D L Ztrue ZIKL £9, Fl line 322, £720F 74" DEDODLZE
W TEE T, ZNUNDORFITIIMEATZ E YA, ndiff () DI linkjunk
ELTT7ANPTHHINE T, ndiff () D linejunk |3 Python 2.3 DLRTD b D
T,

difflib.IS_CHARACTER JUNK (ch)
HWEHTZ LI XFDLEZ tue ZIRL T, XF ch B2H, $7BYT7XFDLEZFIC
A TE T, ZNUHNDORHIITEHTEZ YA, ndiff () DI charjunk &
LCT 74NV ETHHINET,

=F

Pattern Matching: The Gestalt Approach (/XY —>~NY vV F V7 247 70—F)
John W. Ratcliff & D. E. Metzener |2 & 2 [F—:7 V3 X LI %i&6m, Dr.
Dobb’s Journal 1988 4= 7 H 58K,

@

8.4.1 SequenceMatcher ¥ 7> = 7 ~

The SequenceMatcher 7 7 AIZE, AN DEXI%Ravy A7 7803HD £7,

class difflib.SequenceMatcher ( [isjunk[, a[, b] ] ])
F 7> a v D58 isjunk &, None (77 4/ FDIETT) IZT 5, H—D5|E%
EBBBICERIEAR D FHA, BREDGG. BRI — 7 Y ADEFZZITD
HEDY Gunk” TH D, BT RETHL25AICROEZLZAT L) ITERITRD
F¥ A, isjunk |2 None ZJET &, lambda x: 0 ZELZDEFEILCIZAED X
T 9 %bb, WHhRLZERLMAL LD E9, I TDO L) LilHzE
T, BALY TXFRBHL TFDO =T v A2 KL £7,

lambda x: x in " \t"

A7 avdylfial b3, HEESNEXFINT, 77 4V FTIIZEDOLFITY,
WG DY—7r v ADEFRIE, Ny ¥ 2 U088 (hashable) TdH 5 E3H D £ 7,

SequenceMatcher 2 7Y =7 MIMTDAY vy FERHET,
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set_sedqgs (a, b)

Higsn s 2 >0 2 E L £,

SequenceMatcher A 7Y =7 M, 22O0HDY =7 ¥ ZIZOWTOHMZ R
ZEMHEL, ¥y v a2l T, 120 =7 VA2 2bDy—7 v R LHIKT
256, £ set_seq2 () ZflioTFINZHREL TR E, MoXFi% 1257
O 272012, DKL set_seql () ZMOHL £7,

set_seql (a)
Wi ZAT) 1 DHOY =7 v AZ@&EL T, WiKSN22oHDY =7 /A

BEHINEEA,

set_seq2 (D)
Wi #f79 2o HOY =7 v A% #ELET, HiEh2 1 DHDOY =7 v %
BEBINEEA,

find_longest_match (alo, ahi, blo, bhi)
alalo:ahi] & b[blo: bhi] OHP26, RED<y FIIZHEL £7,

isjunk DSEME I N 72D None DIF, get_longest_match() (&
ali:i+k] Y'2% “'b[j:+k] EFLWXKIHI % (1, 3, k) ZBRLZE
T, ZDfEIF alo <= i <= i+k <= ahi 22 blo <= j <= j+k <=
bhi &0 Fd, (i, 37, k') TH, AL XIHIcHRDFET, I5ITk >=
k', 1 <= i’ %1 == i’, § <= ' THREKTT, Sz 35 L, »(
D2HD2 Y FHTRTDIE, aNTRIYICIHEEZDDZIELET, 2L T2
DaWNTRMD Y FIHTRXTDI L b NTRIICIHESLBDZIKL T,

>>> s = SequenceMatcher (None, " abcd", "abcd abcd")
>>> s.find_longest_match (0, 5, 0, 9)
Match (a=0, b=4, size=5)

S8 isjunk 352 5T 5854, EELO@ED, ZUDICHED v 752
ELET, 78y Z7WIC junk BHEPIHMZ S v K9 BMSEFOERIZ I N
WM LERA, RIZZDy F4lz, ZOMHEIO junk HEICwy 775 X
I, TEBRDIATTOEET, ZOLORLELBTNZ, SRLTWBHD7-
F - FEFNCH > 72[F—D junk IS D junk IZlE~ v F L EE A,

DINMEETERC Y 7T dd, 22H%Z junk L ABRLTWET, Tt ’
abcd’ B2 OHDINDRKREICH S ' abed’ 1Ty FLAEVEIICLTW
F7, b DIC rabed’ WKIEvyFLET, ZLT2Oo0HDOXFIh, —%F
D "abed’ ey FLET,

>>> s = SequenceMatcher (lambda x: x==" ", " abcd", "abcd abcd")
>>> s.find_longest_match (0, 5, 0, 9)
Match (1, 0, 4)

EABINCH Ty F LAV, (alo, blo, 0) ZBELET, N—av
26 TEH: 2D XY v N, 4HiftE % 7V (named tuple) T Match (a, b,
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size) ZIRT XHIHD FL 7%,

get_matching blocks ()
vy F L=y AhTlilicey F LY —r v AZH60T, 3DODMH
DYVAFZRLET, ZNZNDfEIZ (1, j, n) LwWIiEXTHsbI N,
ali:i+n] == b[j:j+n] EWVIBARZERL T, 3DDfHIZ i & j DI
THFNCEEML £,

BEBEDY TIVIEY I —T, (len(a), len(b), 0) EWHflizHbEd, =
Ut n==0 THLME—D ¥ 7NVTT,

L (i, j, n) & (i, 3, n’) BV AR PTIHATWE 3T, 22oH
DEBD 3 OMTHRIFIUL, i+n '= i’ 41X 3+n 1= 7 T, SR
25 EMATHS 3OfIFEICHEL CuihwEL 7y 72E£ L TwE T,
N—= a2 v 25 TEHE: BHET2 3 0MIZEICBHEL v r ey 72 RT LR
ATrEHIITHEDELE.

COXFINERDy FHREZRTIODAY Y FiE, MEORZZAMEZIREL 7,
quick_ratio() & real_quick_ratio() I&. #IZ ratio() LD REHREZIEKL
E S I

>>> s = SequenceMatcher (None, "abcd", "bcde")
>>> s.ratio()

0.75

>>> s.quick_ratio()

0.75

>>> s.real_qgquick_ratio()

1.0

8.4.2 SequenceMatcher D7

COBNE2 DDXFHN 2 L £§, 22H%Z junk” & L £,

>>> s = SequenceMatcher (lambda x: x == " ",
"private Thread currentThread;",
"private volatile Thread currentThread;")

ratio () (&, [0, 1] DHIPADMEZREL ., > —7 Y ADE—MEZHY £§, #EICX 2 L,
ratio() DMEN0.6 ZHA 5L, =T VADRISBPTWE I LZRLET,

>>> print round(s.ratio(), 3)
0.866

=V ADEINTyF LT WVLIZ I TEHIED S B KICIE
get_matching blocks () 2YFETL & 9,
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>>> for block in s.get_matching blocks () :

.. print "af| 1 and b ] match for elements”" % block
al0] and b[0] match for 8 elements

al[8] and b[1l7] match for 21 elements

[29] and b[38] match for 0 elements

\)}

get_matching_blocks () PR THRED Y 7UBHICY I —ThH 5 Z LIZHEHL TL
FE\Ww, ZOF¥I—IF (len(a), len(b), 0) THH, TN ¥ T NVDORKOEE
(wv FT2HEEZOR) ¥R L iM—Dr —2TT,

FLODY =T VAREDLIILL T2 BHOOLDIZ R 2D Z2H 5121%,
get_opcodes () ZfHWVFE T,

>>> for opcode in s.get_opcodes():

print " al : ] bl : 1" % opcode
equal a[0:8] b[0:8]

insert a[8:8] b[8:17]

equal a[8:29] b[17:38]

SequenceMatcher Z{fio/z, YV 7N THI2a—FZH5IZiE, 2OEY2—)LD
BI%l get_close matches () ZZH L TLZ 3\,

8.4.3 Differ A 73 U

Differ A 7¥ =7 M Lo TH SN IE, RINBEAL O&5% RLTHREZ
HEngEd, Kic, BNOESOEAICEINE RO LI ICRZET, 20565,
EZNHHREE SICHEMT 255 TF, K, B0l 100 R— b Difric<y F
LET, BT 2vy FHIORMIT 284 v F2HRT22 8T, KORVLEREZHEH
T3HmNZAa A R To, RFEOBEZHRL £ ¥,

Differ ¥, UTDXI%a v A 779 %2FbET,

classdifflib.Differ ( [linejunk[, charjunk] ] )
F 7 a DT A= linejunk & charjunk 13 filter BIELD 7= DICHREL T (B
L < 13 None %TE%)O

linejunk: O& D DTG %2 Z TN 5 XRZEK T, XFHND3 junk D & F I
true Z;RL £9, 774/ FTlE, None THYH, EARITTH>TD junk &R
RINFEXA,

charjunk: ZOBBUIE (RS 10) XAz 518E LTRITHYD . XFHD3 junk T
HHEEICtueZIELET, 774N FENone TH D, EALTFHS junk & 13
RaeIngdi,

Differ A7z 27 bid, LTD12DOXYy FEELTHHINET, GEozdmlklL
ij—)o
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difflib.compare (a, b)
XFHN» S35 20Dy —=r V AZMK L, 2R (2RI LTIN» 6%
y—rvA) RERLET,

8.4.4 Differ Dl

COWTIE2ODTFAMZEHIKL £7, #1DIC, SUTXLFETE T THMZLZ 117D
HE L7 (77ANVERA 7P 27 FD readlines() XV v FickoTHEoNns k)
%) TXAMEHELET,

>>> 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.
. "7 .splitlines (1)
>>> len (textl)
4
>>> textl1[0][-1]
I4 \nl
>>> text2 = 77 1. Beautiful is better than ugly.
3. Simple is better than complex.
4. Complicated is better than complex.
5. Flat is better than nested.
"r7 .splitlines (1)

RIZDiffer A 7 =7 v #A Vv AY V2L L £,
>>> d = Differ ()
HEE: Differ A7V 27 b2V RAY VAL T B L&, “junk” TH B ELF% T 4

WYY I EETZENTEET, difllldpitfer () IV AN I ¥ZSIHL T
P&,

mEBIC, 2% L £ 7,

>>> result = list (d.compare (textl, text2))

result XXXFFIDY A F 7D T, pretty-print L TAEL X 9,

>>> from pprint import pprint
>>> pprint (result)
[’ 1. Beautiful is better than ugly.\n’,
2. Explicit is better than implicit.\n’,
" — 3. Simple is better than complex.\n’,
3

"+ Simple is better than complex.\n’,

s ++\n’,

I - 4. Complex 1s better than complicated.\n’,
’ ? A — /\\nl ,
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"+ 4. Complicated is better than complex.\n’,
"2 ++++ 2 “\n’,
I+ 5. Flat is better than nested.\n’]

T, HEBATOXFHNE LT, RO X H I3 ng 7,

>>> import sys
>>> sys.stdout.writelines (result)
1. Beautiful is better than ugly.
2. Explicit is better than implicit.
- 3. Simple is better than complex.
3

+ Simple is better than complex.

? ++

- 4. Complex is better than complicated.
5 ~ A
+ 4. Complicated is better than complex.
? ++++ A
+ 5. Flat is better than nested.

8.4.5 difflib OOV RS YA V5T —X

Z OB, difflib 2o T dif£ IPllc2—T 4 VT4 —2{ET 2 5EZRLET, I
&, Python @Y — ABAEYIZ D, Tools/scripts/diff.py E L TEHEENTVET,

" 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.

mmn

import sys, os, time, difflib, optparse

def main () :
# Configure the option parser

usage = "usage: %prog [options] fromfile tofile"

parser = optparse.OptionParser (usage)

parser.add_option("-c", action="store_true", default=False,
help=’'Produce a context format diff (default)’)

parser.add_option("-u", action="store_true", default=False,

help=’'Produce a unified format diff’)

hlp = 'Produce HTML side by side diff (can use -c and -1 in conjunction)’

parser.add_option("-m", action="store_true", default=False, help=hlp)

parser.add_option("-n", action="store_true", default=False,
help='Produce a ndiff format diff’)

parser.add_option("-1", "--lines", type="int", default=3,
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help=’Set number of context lines (default 3)')
(options, args) = parser.parse_args|()

if len(args) == 0:
parser.print_help ()
sys.exit (1)
if len(args) != 2:
parser.error ("need to specify both a fromfile and tofile")

n = options.lines
fromfile, tofile = args # as specified in the usage string

# we’re passing these as arguments to the diff function

fromdate = time.ctime (os.stat (fromfile) .st_mtime)
todate = time.ctime (os.stat (tofile) .st_mtime)
fromlines = open(fromfile, ’'U’) .readlines/()
tolines = open(tofile, ’"U’) .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)

# we’re using writelines because diff is a generator
sys.stdout.writelines (diff)

8.5 stringIo — 7 7MDK SICXFINZHASET S

CODEY2—MF, (XEBYT7Z7A4IL ELTHHISNTWE) XLFHNDNy 7 712 LT
HAEZIRTI T 7ANDEI) R T A, Stringlo ZFEEL TWE T, GEE DT
IZDOWTIE, str & unicode ZZML TL I W)

BEITEIZOWTIE 7 74NV A 7P 27 POBHZSIRL TSRS (ko ay 774
WATI I M),

class StringIO.StringIO ([buﬁer])
StringIlo A 7Y =7 FEAEDBRIC, aVY AT 7 —IZFINEEST Z L TH
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WbT 22 TEFET, XFHNEEI VS, B StringIo 34 7 TT,
ELODGEAETORID 7 7 A NNMEBEIZ0»SHBED £,

StringIo A 7Yz 7 Mix=a—Fd 8-bit DXFHNHZIFMIFETH, ZD2o
ZiRE 5 Z LI LIEEDBETT, 22008 —fFIcflibinsg &, getvalue ()
DEENT- & F 12, (8th E v b Z2{li>TV>3)7-bit ASCII IZ R T = 72\ 8-bit DX
FHX, UnicodeError ZH|EEZ L F7,

RIZHIT S stringlo A 7Y =7 FD XYy FIIZRe 2 EtHB B3¢

StringIO.getvalue ()
Stringlo A 7¥ =7 bdD close () XYy FBMEEN DRI S5 WLOTH, “file”
DhEEEZIRLET, 2=a—F & 8bit DXFIEREES I LOFAIZ, L
DEBZZHML LIV, TD22DOXFa—FzEE2E, TOXY vy FiE
UnicodeError ZH|EHI T LNEXA,

StringIO.close ()
AEYNY 7 7 %L T, close SNBED stringlo A 7Y =7 P EEIEL
X9 ETHEvalueError BEHINF T,

5 FH 431

import StringIO

output = StringIO.StringIO()
output.write ('First line.\n’)
print >>output, ’‘Second line.’

# 77ANVOARZID T ——- 22Tl
# ’First line.\nSecond line.\n’
contents = output.getvalue ()

# ATz bREACTAR YNy 7 7 2EIRT 5 —
# .getvalue () 3PN ZEHT S L)k 5,
output.close ()

8.6 cStringIo — EFE kSN /c StringIO

cStringI0 BY 2 —E Stringlo BV a— )V EARDA v ¥ —7 = — A %2R L C
WET, StringlOo.Stringlo A 7Y =7 FEBHETIEAG, COEY 2 —LIZH D
StringIo () B ZED»H DIZfi) ERIRITT,

COEZ2a—WE, ELVNAVBIOF TS 27 v 28T 777 8V —BEEZ#EEL T
DT, Y777 2LLCHTHOYZEZ Z LIZTEEXA, 29 LEEAICIZ. &
YT FIND stringIlo BY a— &2l T Z 30,
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Stringl0 BV 2 — VTEEINTVEXEY 774N EIZRRZD, ZOES 22— T
REINTVLEIHDIE, LAY ASCH XAy a—RT&hwvwi_a— 23}
fFFa2enTcEERA,

Unicode X7 %> T stringIo() ZMOHTE, X2y a—FT25DTIExA
{ Unicode XFH D buffer ZEADFIH I 1L £ 7,

/o, FIBUCCFA R IEE L C stringIo () WO T LiAal LEROA 79 2 7 b
ERINFE T, ZDEA cStringIo.StringIo () Tld write() X VY v 2R
727 bV EERLET, CNH6DA TV 27 MIBRIZRZEFTA, FL—ANY Y
IZ StringI & String0o & L TERINET,

RIZHIFATF—F 727 FHHEINTHET:

cStringIO.InputType
XFHN 28T X =8 =L T stringlo() ZMPAR L ZIEoNE A 7Y 27
FOXTY 2y M,

cStringIO.OutputType
NWIR=F =2 I FIT stringTo () ZMPAL L ZILRINE A TP =27 L DF
7Yz M

CDEZ2—)VIZIZCAPI O DN FT, FHLAWEZIDEY 2= 1DV —A%ZZSHHL TL
&0,

5 FH 431

import cStringIO

output = cStringIO.StringIO ()
output.write ('First line.\n’)
print >>output, ’‘Second line.’

# 77ANVOARZIY T ——- 22Tl
# ’First line.\nSecond line.\n”’
contents = output.getvalue ()

# X727 P EHCTARYANY 7 7 2RIT 2 ——
# DB .getvalue () WHISZIEINT 2
output.close ()

8.7 textwrap — 7 F A M DITDRL &EFEHDHIAH

W= a v 23 TEN. textwrap €Y 2=V Tld, OO GBEE wrap () &£ £111 ()
 FLTHEEDTRTEIT) 7 T A Textlrapper £ 2—T 4 V7 4B dedent () %
RELTOET, BIT DR 2D T F A F XSO VIR L £ 33E0IAARZIT> TV
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5% 51F, ffAEBTHARICEVET, 29 ThRIFIUX, ZIED7-DIT TextWrapper
DA VAY VAR SLTTBROTL & 9,

textwrap.wrap (text[, width[, ] ] )
text CCTHN) NDOBFE 2 =272 DIRL 2TV E§, LEdoT, IXTOIH
HA width XTFORSICRY 9, REICEITOBHDLRWHITO Y 2 F 2R L
E

F7avox—u—F5l#lx, LT THHT S TextWrapper DA VA VR
B S L TWET, width 1377 4#)V FT 70 T,

textwrap.£ill (text[, width[,...]])
text NOBV&%Z — D272 DIRL 211w, iR L Brbh Bk 258 —D2DX
FHBR L9, £i11() IF

"\n".join (wrap (text, ...))

DEMERILTT,
FRiZ, £i11() Ewrap() EEFo%HLCARTIDF—7 — FelEZEZITHD 7,

wrap () & £111 () DG E b TextWrapper £ YAY Y AZEK L, ZD—DD R
VYV RZMOHTZETEELEF T, 204 VAPV AZHEAHINETA, L3> T,
7 SADTHFRA XTI DR LEEDIAAZIT) T TV r—>ardlollid, s
72HB®D TextWrapper A7V 27 F2{ERT 2 2 LTI HIHIFEPRL L5 TL &9,

TXAMIRDLIRLEADL, N 7 v 2EGUEDONA 7 VOBEHE T DRI NE T,
TextWrapper.break_long_words DMEICHREI N T AR ITIUL, BELZGEICE
WEED DRI NE T,

BMDL—F 4V T 4B TH 5 dedent () 1F. AELZEHZ T X A b DOLEMNZFFDO X
FHILSA T 2D ED £9,

textwrap.dedent (text)

text @%’TT i‘j‘l/\ pay.il LT%“%%EE@%E%%U%L??O

CoOEEEE., ZEIIHNFCTHLN TN E A7) — V1 Z DD SR Z A
2. BPOYV—Ra—FhCciRAVvFr FInsEREBzbRWwES T B
DIZfEbNFE T,

T EAR=RAFEBIZHFTA PAR=R L L THEONE T, HLTIEARWLWI L
WKHER LTSV " hello" EWIHfrE"\thello" (&, [MURIHDZEHX
FrboTHuRWVEARRINET, (ZDS55F I Python2.5 TEAINE L7,
BHON=a v TIRRIDEY 2 —)VIFAIEIC Y 7% ER L CHE D SR % 3075
ZHLTWELR)

DITicplznmL £9:
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def test () :
# end first line with \ to avoid the empty line!
s = III\
hello
world
print repr(s) # prints 7 hello\n world\n
print repr (dedent (s)) # prints “hello\n world\n’

class textwrap.TextWrapper (...)
TextWrapper AV A N7 7713 IADE T ardF—7— F5lE%E3ZITH
DET, ZNZTNDRIEUE DDA VY AFZ v ABIICHIGL £9, L7dd>7T, #l

ZAE,

wrapper = TextWrapper (initial indent="x ")
B

wrapper = TextWrapper ()

wrapper.initial_indent = "=

EETTTY,

BT ZFU TextWrapper A 7Y =7 b HAHTE £, £, HlH
WA VAV ABENMUATEZETEDA 7S a v D ENTHEERTEET,

TextWrapper f YAZ VAR (Ea v AN 77 8%DF—7—F5150) 12T D
HDTY:

width
(T7ANE 70 DRELBMfTONLITORRKDES, ANITIC width £
FWVWH—OEPHEWRD, TextWrapper dwidth 3F & D EWHI{TH34
W EZRGEL £

expand_tabs
(T7 AN True) bLELZRGIX, ZDE E X text NDTRXRTD Y 7XF
text D expand_tabs () AV v FZHOWTREHICEMINE T,

replace_whitespace
(7 74V b True) & L 513, 7 7EEDO®KICIK S
(string.whitespace WEEINK) BFHXFDZEFNFNNB—DD%E
HEBESHZONET,

/—Nb: expand_tabs DM&T replace _whitespace DELZGIX, &¥
TXFIF T OORAICESIMZoNE T, ZUIY 7ERALEFAL T DX
Th,

drop_whitespace
(774 b True) KOG, 7 v 7RIATRPITHICSH 2 AXR—ZADHFRS
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9, PIDITOEEDEAIFIERD £7) /3—2 2 » 2.6 TEM: .. Whitespace
was always dropped in earlier versions. ED/N— 2 »Tld, 22HIZHE ICHIFR
INTwE L7,

initial indent
(T 7 AN DIRLPMTbi s M O—fTHDFEHEICA T 5 15 35,
—fTHDOIODIRL EFTORIICAY Y FI N T,

subsequent_indent
(T 7N b: ") —fTHUAOI DR L 2MTb N 3 1D § R TOITDOJREAIC
ez X, ~fTHUNADETOIHDEL FTORIICATVFSN
7,

fix sentence_endings
(774 F:False) b LEAZGIE, TextWrapper IEXD#EH N %2 BOF X
9L L, MEHIIDL &) ECODRHTHEICKY o Twas X)IicLEd,
E—RINICEEAR=Z 7 4V PDTFAMINLTHEELWTY, L
L. XOWE7 LTV XALIEETIED D F¥A: XO&b D ITIE, A%
H3H 2 77,71 Flzid 2 Ofo—>, ZEIZkdE " HH0IE "
DHBET 2/NLT73H % EREL T0E T, ZustE) —oofEIX

[...] Dr. Frankenstein’s monster [...]

D’Dr” &

[...] See Spot. See Spot run [...]

D Spot.” DD AR ZEBTE w7 LaY XLTT,
fix_sentence_endings &7 7 4V b THTT,

SR T7 N T Z8I0E7 N DEFRD 7= DI string. lowercase [T
L. HA—TOXEXY27-DICE Y A FOBRICODZEH % ) B IR L
TWh7d, BWXTFAMIBEINDDTT,

break_long_words
(F7 4N F:True) b LELZSIX, ZDL & width X D EWITHHERICZR
EIICTB7DIC, width KORWVEERYVIoNE T, BL6I1E, RVFERYIS
NV TLi9), ZL T, width KDRWITEH L2 LNEHEA, (width
BHEA AN ERNNCT 2010, BEVIEIZHEMTTICEIPNAETL X9, )

break_on_hyphens
(%7zwbtwmﬂ§®% L PEEET RN K DI, 7y TRBLIBZEE G
Aih%ﬂ%?/®ﬁ%fﬁbni? DG, T HBBATICHE
L%U%&Lfﬂﬁﬁﬂi? 72 L, RMGED@H TEAT BT b s v» X
2T 570121, break_long words BWZEIZERET 2HENH D £
oﬁ£®ﬂ—/a/f®77zwh®%%%mu\% INA 7 VDEHZTD
WITZHFLTCWELL, N—Ta v 2.6 TET.
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TextWrapper $EY 2= )L L VDRGEIBUIELIL 72 DD REAIX YV v Fbig
it £

wrap (fext)
text LA NDB&EZ =D I DR L 27w k¥, L7Adi>T, $XTD
T3 A width XFTT, TRXRTDI v Y 7 F 7Y a v TextWrapper
A VRI VY ADA Y AY v A@EP SN TV ET, REZICEITOMHT)
INATDY AL 2IRLET,

£il1 (text)
text NOBEZ 27T DIRL 21T\, TR L Bfrbh i BiEz &L
DXFHN R L £,

8.8 codecs—codec LI AKNUEEEI TR

ZDEY 2— N TlE, W% Python codec L' ¥ A F VT 57 7 AFERZ 4L
TWEF, codec L ¥ A kY ik, BH#ED Python codec(T ¥ a—% & T a—%)DHEJK T 7
A%EFKL, codec BLUNZ 7 —MHOMBEFIHZEH L TWE T,

codecs TIRUTOREEBZERL T T

codecs.register (search_function)

codec MIRBIS# &8 L £9, MZBEZIIE 151507 V7 7Ry F D/INLED S
bz rva—74 v 74200, UNoEtzE->

CodecInfo A 7Y =7 FZIKL ¥,
ename LY A—F 4 V74
sencode WHERIKREZ Rf 7z e\ v a — FEEL
*decode WHBIRIEZ Ff7c e\ 7 a — FEI#L
sincrementalencoder Wiy a—%7 7 257137 7 7 b VB
sincrementaldecoder W72 =47 7 A %£7%137 77 + VB
estreamwriter AN —LFA YT F7AFEIE7 77 8B
estreamreader A P —L V=275 A%71F7 77 PV

flix DBIE® 7 7 AU T OGH%E LD 9,

encode & decode: 216 DFIEIX, Codec £ Y A¥ v AD encode () & decode ()
(Codec Interface Z) ERIUA v ¥ 7 = — A ZFOE. £/ XYy FTRITN
WX FHA, TNSDOEE - XV vy FIZNEIREZ K7 3 ICEI{ET 5 (stateless
mode) EEINTWVE T,
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incrementalencoder & incrementaldecoder: Z3ILHNIDL T DA V9 72— AZFfDT7 7
7 PYBEETRITNIER D) FEAL

factory(errors=’'strict’)

777 FPUBEEBIEZ, FNEFNRKIKT 7 A D IncrementalEncoder ¥
IncrementalDecoder BEREL TWVEIA VI 72— RA 2R354 702
7 b RIBRIRIXRD A, WIEEN codecs IZFNTPIRREZ MERFCE £,

streamreader & streamwriter: N5 D5|HIE. RDKXSBA VY 7 2 —A%F>
777 FVEBEIETRITNUIERD A

factory (stream, errors='strict’)

777 FYEEEIE, FEEK T T AD Streamliiriter R StreamReader WEFHR L T
WAIA VI T 2—AZMTE2A 727 b 2RI RIEHRDEFFA, AN —A4
codecs IXNEBIRFEZ HERFTE £ 7,

errors DS D 3 51X, ’strict’ (¥ a—T4 v 717 —DBRIZHIN % 3
£). ’'replace’ (FIET—F% '’ LHFO@Y R XFTEW), ’ignore’ (W
BT — % % i U & JBAIE IS 2 fikfE), * xmlcharrefreplace’ (Y%
XML XFZTEf (v a—F 4 v 7 DH)), 8LV 'backslashreplace’
XY I AT a2l XBIAT == VA (ZVaA—=—T4 YT DR)) &,
register_error () TERINZDMO L7 —UHH[IZR D £9,

MR, G 2ol va—FT 1 v 7Aoo 8E6. None 2K
I FHA,

codecs.lookup (encoding)

Python codec L' A F U225 codec fEMZIR L. ETERL 7 X)) % CodecInfo
A7 27 bRIRLET,

Iyva—FT4 v 7olRE, FTLIALVDOF vy anofifuET, Aons
UL, BRI N TV IRREE DY A oL £9, CodecInfo A 7V =
7 8D o5 R iUL LookupError ZXH L X T, Roo%k6, 20
CodecInfo A 7Y =7 bixF¥ vy ¥ allfRESIN, WMUOHLHANGRILE T,

IEFIE%R codec NDT7 72 AREET 27201, TODEY 22— VIFDITD X9 B
BreRft L TwEd, s DL, codec DIERIC 1lookup () ZHWVE T,

codecs.getencoder (encoding)

encoding \ZHiE L 7z codec ZMEB L, Tv a—FBIKZKL £7,
encoding D3FLO2> 5 72 7 1UX LookupError ZiAH L £7,

codecs.getdecoder (encoding)

encoding \ZHRE L 7z codec ZMRK L, 7 a—FBE#ZIEKL £7,
encoding 35,006 7217 1L LookupError ZiXH L 7,
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codecs.getincrementalencoder (encoding)

encoding |CIETE U T codec Z1&FR L. BN IV 150X, £l E777 b
VBB ZIRL £ 7,

encoding NEDON 572V, H U <& codec WHIBHNIT Y I—FZH/R— FLAWL
& & LookupError 2R L ET,

N— 3 v 2.5 TEM.
codecs.getincrementaldecoder (encoding)

encoding |C3ETE U Tz codec ZHRFR L. FIBMTI—F ISR, £lcld 777 bV
BIfiZ IR L £ 7,

encoding NE DN 570, H U< (E codec WEMEM T I—F %2 HR— FLAwE
Z LookupError 2R L £T,

N— 3 v 2.5 TEM.
codecs.getreader (encoding)

encoding |[C38TE U Tz codec ZRFE L. StreamReader 7 5 X, £/cld77 7 bV
BgzR L £7,

encoding 35,2006 7217 1L LookupError ZiXH L 77,
codecs.getwriter (encoding)

encoding I[C3STE U Tz codec ZHRFE L. StreamWriter 7 7 X, £fcld 777
B ziR L £7,

encoding 3,025 727 UL LookupError ZiAH L £7,

codecs.register_error (name, error_handler)
I 7 —RLBEBAEK error_handler % %W name TEEEL 9, T a—FhE8XU0T
a— RNz 7 —EH I NG, errors 78T X Y12 name ZIEE L T
error_handler Z"WF-OHT X9 122D 7,

error_handler 13 .7 — DT 2 HMD A > 72 UnicodeEncodeError £ ¥
A AL EBIHOHINE T, 7 —UHBIEIZ Z DfIst 22X T 50, HlD
W Z R T 2D, B ATTOL Yy a— KB TELD > Lo LFI & =
v a—Fa2HHT 28O EB ALY TV EETHLETIUIRD A, &
fié DG, Ty a—YIINEXFI 2y a—F L, LOANTFOREMED S -

Ya—F2EBL T, MEZADHEIZT S L. AJSCFIND KD & DAL E
ELThbinxd, BHADOIMINZH 217 E %2R L 72855121F IndexError 25AH
INET,

Fa—FERRBEREICEHEEF I, =27 —NHEARICEINS DN
UnicodeDecodeError 9 UnicodeTranslateError THhdHEE, TT7—4

144 % 8. XFHIMNE



The Python Library Reference, ') ') —X 2.6.2

BUBIB DE L L 7 WA DSEFE IS 7% % 32 D £9,

codecs.lookup_error (name)

T name TEGRFAD L7 — WS R L £ 9,
I 7 — BRSO 6 7217 4L LookupError ZiEH L 7,

codecs.strict_errors (exception)

strict T 7 —LElDFEIETT,

codecs.replace_errors (exception)

replace T 7 — LD FEHETT,

codecs.ignore_errors (exception)

ignore L7 — D FELETT,

codecs.xmlcharrefreplace_errors (exception)

xmlcharrefreplace T 7 —LH DI TT,

codecs.backslashreplace_errors (exception)

backslashreplace L7 —ALBlDHEHETT,

I a—FIN77A4NVPA MY — LD ZEFELT 5720, ZOEY 2—ILIFX
DEIB2—T 4 VT BEEEEEL TVET,

codecs . open (filename, mode[, encoding[, errors[, buﬁering] ] ] )

mode CTLY1—REnhfkc7 70 )laRAE. &@8NICTYI—K - 70— F %2 17
VXTI T LT PANA TV 27 P 2BRLET, 7401 D7 74
WE—FRIZ v 2F0, GiAHLE—FT727 74V 2HE T,

=kt F9TRDT7 7 ANA TP 27 b EEET BB, F24T S codec B3
EELTVRBADA 7Y 27 bETEZZIMITET, %< DMAIAA codec Tl
Unicode 4 7Y =7 F T, BAKDIEDED codec 12k L, EH 1L Unicode 4 7
Yx7 FTT,

J—bk: JEXALFVE=—FDBREINTH, 774 NVITHEIZNA Y E— FTHD
nNEJd, Zux, §bitDfEZEMHEI Y a—FT 4 VI TT—=IBEERT D%
72HTT, 2FD, AHLPREZIAARIC, '\n’ OHBZIZIINZVLEV)
ZETY,

encoding \Z\¥ 7 7 ANDIT Y a—F 4 v I RBELET,

errors ZIEE LT, To—NBEZFERIDIEHTEXI, 74N T B
"strict’ T, TV a—FRIZZ I —bUIvalueError ZXEH L 9,

buffering |&. HBHAHEE open() EAUTI, TT7AIKT TNy 77V
7TY,
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codecs.EncodedFile (file, input[ output[ errors] ]
T T LT 7ANA TS 27 F2IBLET, TOAT7Y 27 MIE#RLLY 2 —
%@%k{/\ L i -g_o

7w 73N 7 7 ANVICEDPNIFINE, input IKIREL vy a—T 41 v 7
WO TEMI N, output \HE L -y a—F 4 v 7 %> T string BUZEH X 1,
7 74 WICHERAENE T, Pl a—7 9 ¥ 713 E I 17z codecs 1AL L &
953, i lE Unicode T,

output D35-2 5 \FIUX, input 3T 7 AV MR D £9,

errors #5 2T, T7—BZTEEHIDIEHBTEEXI, T7A4IBNT X
"strict’ T, T va—FRKIZZ 7 —2HNIE valueError ZXEH L
I

codecs.iterencode (iterable, encoding[, errors])
W Z Yy a—%%{fi>T, iterable 2> GG I NS A% KENIcZa—FL
9, ZOBEUL generator T, errors 12 (£ L THLD ¥ —7 — F 5D FEkIZ)
WLy a—FIc 20 FHZWINE T, A= a ¥ 2.5 TE.

codecs.iterdecode (iterable, encoding[, errors])
WS T 2 — 8 %> T, iterable > SHHG I N5 A2 AGHICTa—FL£T,
Z DB generator T, errors 12 (% L THED ¥ — 7 — FEIED [FERIC) g
TaA—FIIZOEERIEWEINE T, N—Y a ¥ 2.5 TE.

COED 2= NVEBUTOI I BERDOEELTCET, 7799y b 74 —2KEL 774
WRHAEZTIDIHEIL T,

codecs .BOM

codecs.BOM_BE

codecs.BOM_LE

codecs .BOM_UTFS8

codecs.BOM_UTF16

codecs.BOM_UTF1l6_BE

codecs.BOM UTF1l6_ LE

codecs .BOM_UTF32

codecs.BOM UTF32 BE

codecs.BOM_UTF32_LE

IITERINIERZ, a4y a—74 v 7D Unicode DNA A —58"~—

7 (BOM) T, UTF-16 & UTF-32 IZ 7‘%7‘ SAPY—LRT7 74 IVAFY —
LDNNA M A—=FZIFEL D, UTF-8 IZE 1} % Unicode signature & L T4t
¥9, BOM_UTF16 I¥ BOM_UTF16_BE }: BOM_UTF16_LE DWINHPT, 77 v
F74—LDXA T4 7L P A=K L £ 9, BOM IE BOM_UTF16 DRIHT
9, [EHRIC BOM_LE |& BOM_UTF16_LE @, BOM_BE (& BOM_UTF16_BE D4
<%, filild UTF-8 &£ UTE32 v a—5F 41 v 7D BOM ##& L £,
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8.8.1 Codec £V T X

codecs Y 2 — )L TlE, codec DA V¥ 7 21— AZERT HHOKEIK Y 7 A2 HE
L C. Python f codec ZfEHUCHIETE S X HICL T E T,

Python Tl 572> codec #fiz 5 Lk H 12 2Icik, RELR L v a—% RELLTa—
FAR) =LY —=F ALY —LIA4FDAIODA VY 72— ABREHRTRITE D £¢
Ao B, WEERLZYya—%LT7a—¥%YZHAHLTAMN) =LY —FLI7L5D
774N T7abranizFEEL £,

Codec 7 7R, LR LYy a—% - Ta—F DA VI T 2—AZEHRLTVET,

I 7 — B OfE AL & BEHELD 728, encode () XV v F & decode () XV v FTIZ,
errors XTI B ZIBE L -GEICOL 7 = %2179 X 9 GiflAaZEZEL THL
FVER A, 2 TOEME Python codec TIEM T OXFAIDERI N, FEINTVET,

Value Meaning

"strict’

UnicodeError (£713, ZDH 777 ) ZEHLET - T 7 4L
~ DEIETY,

" ignore’ ZOXFREHL, ROXFh o285z HEL £,

"replace’ | #4473 TEWLL 9 — Python DFAIAA Unicode codec DT 2 —
FIRFIZ 13223 ® U+FFFD REPLACEMENT CHARACTER %, LV
a— FRFCIE < Z2fH0nE T,

’xmlcharref #6#VacVIL XFSHTEHML I T (Z v a—FDR)
'backslashpep¥ded 7 v P a2 DEDIAF =7 —r VA THEHBLET (v
a— FDHR)

codecs BT 7=V K7 L L TRIFANSIZ register _error () ZfH->TEMTE
9,

Codec A 7YV ~

Codec Z 7 AWUTDXYy FZERELET, ZN6DXY v Fld, HEIRELR R/ 7
WILYa—%/FTa—YHEDA Y 7 2 —AEERLET,

Codec.encode (input[, errors] )
A7 27 binput Ta—FL, (WA 7Y 27 b HBELERS) DY T Vvz
KL ¥£9, codecs IF Unicode B TIZH D £ A DS, Unicode D XIRTIE, =~
a—74 Y73 Unicode 7 7% = 7 b ZREDXTFHRAL Yy a—T 1 V7 (Tt X
I3 cpl252 ¥ 1i50-8859-1) #flio TXFHNA 7L =7 MIEH L £7,

errors 3T 27— ZER L E£T, 'strict’ WA FT 7 4L FTT,
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DAYy FliE Codec ICHHIRREZREL TIE R EFXA, IFE LIV
A—F /" FTa—=F95DITREZRFEFL 2130037 5 v X 9 % codecs 1213
StreamCodec Zflio T 72X\,

Iya—FIERIVODANZUHETEZRIZLD FEA, ZOHAH, HOX TV =
7 b MHA T 27 P ELTRIQIXED $EA,

Codec.decode (input[, errors] )
F7Y 27 binput T a—FL, A7 =7 M EBELEZEI) DY 7L ER
L %9, Unicode DIRTIX, 73— FIRFFEDXFHEALYa—FT 4 v I/ TV
2— FENHFFH % Unicode A 72 =7 FITEHL £7,

input 1 bf_getreadbuf Ny 7720y T LA 7Y 27 FTRITIUL R
DEXFA, Ny 7720y b2 LTVREF 7Y 27 M Python XFHIA 7
PV NI 7F T, ARYRY T T FANADHD T,

errors 3BT 527 — W2 ERL £, 'strict’ BT 74V METT,

DAY FlE, Codec A VAY V AICHEPIREEZ R L TlE D XA, IFEK
I xzva—F/"FTa—=F337-DIREZEFFL 21X 6 v X 9 72 codecs
121 StreamCodec #{fi> T 72 &\,

TaA—FERIVODANZUMTERIEI LD FHA, ZOHAB, HOLX TV 27
A 7227 FELTRIRITRD FHEA,

IncrementalEncoder 7 7 AB XU IncrementalDecoder 7 7 A& # LZF il
WNZ Yy a—T4 v 78L0Ta =TV 7 DODDHERNLRAL VI 72— A%
HLET, zva—Ty vy / FTa—FTx v 7RNTREEZF vy a—% /5
=¥ —EFOHT I ETiiabNsD Tk, BNy a—%/"FTa—-%o
encode ()/decode () XV v FZEEWM-OHTI LTirhbnEd, WENLy a—
F/Ta=FExyy FER Loy a—T1 v 7/ 7a—74 v 7UHOETT%
B £79, encode()/decode () XV y FFEQH L OHIIFERZ F ED-HDIE, A
HZz2OEFEDICLTHEPRERZE Wy a—% /Fa—¥ycrrya—F,/ Fa—
FLZZDBDEFLICRD £7,

IncrementalEncoder A 73 7 ~

N— 325 TEM. IncrementalEncoder 7 7 AIANZE ATy 7Ty a—
FI2picflibinng 3, £ TOMIEKN I 2 —4"23 Python codec L' ¥ A V) & Hiak:%
FODICERITAREAY Y FELT, 2O AIKIEMUTDOXY y FBERINLT W
I

class codecs.IncrementalEncoder ([errors])
IncrementalEncoder f YAYZ VY ADAV AT T4,
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ETOWHNIY a—FEZDav A L7794 08 7 2 — A%t L iUz
DERA, IHICF—T—FHBZMITMA % DIIRE £ A D, Python codec L
PAPYTHHINEDIF I I TERIN TS HDREIFTT,

IncrementalEncoder (& errors ¥ —7 — FolEz Mt L TR o722 7 —Hilk
TiE%nFETLEIEDLTEET, HODPLDERINTVERTI A =7 I TDHE
HDTd,

o strict’ ValueError (¥723ZDH 777 R) XML £T, 23T
7 ANV ETY,

o’ ignore’ —XFHEML TRIHEARZE T,
o' replace’ WS AFLFTEESHZ T,
o’ xmlcharrefreplace’ Y% XML X FESMICESHZ 7,

o’ backslashreplace’ Ny 7 A7 v ¥ affEDIAT—7>—r VAT
S E T,

518 errors WEZFRADOEBEICE DY ToNET, BEICEHOYBTSEL I LT
IncrementalEncoder A 7Y =7 PR E T AEICT 7 —HUREIIS %2 E 9 b
DICYINEZ L ENTELLIHIICRD FT,

errors S BUCEF SN AHDESL register _error () TR TEE T,

encode (object[,ﬁnal])
object % (¥ a—¥ DBEDREZEZEICANT) Zvya—FL, oz
YaAa—FINFA 7T 27 FRELET, encode () MO L2 N TiE
E V)R final I3ETRITNUIZRD XA (T 7 AV B TT),

reset ()

Irya—¥EgHRECY Ry FLET,

IncrementalDecoder A 73 7 ~

IncrementalDecoder 7 7 ARG ANZEHEA Ty 7 TTa—Fd2DIflibiniE 7,
ETOMPEN T 2 — %3 Python codec L' A MY & HHEZ KO- DICERTRERX Y v
FELT, 2O7 FRIWZEBUTDAY Yy FPERINTVET,

class codecs.IncrementalDecoder ([errors] )
IncrementalDecoder f YAV VY ADAV AT 7%,

ETCOWHENTA—FEIDaVA I 79457 2 —AZREL L ITNIERD
FHA, IHICF—T = FEIEZAMNITIMA 2 DI EE AL, Python codec L ¥
APV THRESNSDIFZ I TEERESIN TS HDEITTY,
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IncrementalDecoder % errors ¥ —7 — Pl Z ML TR 72 7 =0k
EEFETLZIELTEET, HODPLDEBRINT VLT A =2 IZDI N D
HDTT,

o’ strict’ ValueError (¥%EZDHY 77 7 R) 2R M LET, I T
7AW EFTT,

o’ ignore’ —XFMLLL TRIHEARE T,
o’ replace’ WY LRNEXFTHESHZ T,

518 errors RGO EBEICEH DY ToNET, BEICEHHYIY TS LT
IncrementalDecoder A 7Y =7 FPEE T AT 7 —HUkIEIEZ3E D b
DIYIDBEZZZEDBTEDL LR FT,

errors GIBUCFF SN BIHDERAIE register_error () TIRTE X T,

decode (object[, final ] )

object # (72— DHHEDREZ EEICANT) Ta—FL, o7 a—
FEIN7A 7227 bZIELET, decode () O LT NTHREZEE V)
RFIC U final \ZETRIFIUIR D XA (T 74V MEETT), b L final BE
BoRTaA—FREANZTa-—F LYV RTONy 7727 Iy alkiin
XD EFXA, ) TEROES (L ZIXANDERBICATRZ A M)
HHMB), TaA—FIENTIREZF - 2VWEAG LRI L) Iz 7 —Dlh #
WG L BT UE e ) FRA B2 RH T 0 LERA),

reset ()

Ta—FzHEREICY ey FLET,

StreamWriter & StreamReader Z 7AW, FiILWZya—F4 V7T ET a2 — )%,
FEFICERICHETZ2DIEHTE S, RN RA vy —7 =4 AL 9, FL2EH)
¥ encodings.utf_8 Z ZE 23\,

StreamWriter A 73 7 ~

StreamiWriter 7 7 AlX Codec DY 77 7 AT, LFDAY Yy FZEHEL TWET,
ETDAMY—=LF4 %1%, Python D codec L ¥ A M) L DR RO D2, T
SEDAYy FEEERTHHENHD 7,

class codecs.StreamWriter (stream[, errors])
StreamWriter f YAFZ Y ADAVY AT 75 TT,

BTDALN)—LIFAZIFAVALF 787 LTIDA VY 72— AzREEERIF
O ERA, F—U—FHlEZzEML TORWEE AL, Python D codec L ¥ A
FUIRIITEEINTOLEIHE T E2HVE T,
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stream X, N4 FVT)FHZIAATRBLR 7 7 A NVEMOA 7Y 27 FTh{TE%R
DEHA,

StreamWriter l&. errors X —7 — F5lE%32\F T, BhoZ 7 — LD
A FEL THHOETA, ERFADNRNI AT ZD MR L ET,

o/ strict’ ValueError (¥, ZOH 777 ) EHLET, 7741 b
DEETY,

o’ ignore’ XFZMMHL T, ROXFh ol £7,
o' replace’ WY EHAFCERRL £ 7,
o’ xmlcharrefreplace’ U7 XML X FSHCEHLL £ 7,

o’ backslashreplace’ NY 7 A7 v ¥ affEDIAT—7>—r VAT
fal £9,

errors F180Z. FADBEBHICRAINE T, ZOBRMZEEH TS L, StreamWriter
A7 27 P BEE TR, Bgb 7 —MBICAHETEET,

errors GBI 13 2 HEDOMSE L register_error () TIRTE X7,

write (object)
object DNRFZ LY a—FLTAMY—LIZHEEHLET,

writelines ([list)
XTS5 ) A M ZEiE LT, WEIZGLE CTwrite () Z2EH > 0)
ARV —LIZESHLET,

reset ()

REEMRFF I DT 72 codec DNy 7 7 2mflliic I LTy F LET,
ZDOXAYy B INGE. BT —%ZEneRiREICL, bSb

SAMY —L2F2HAF vy LTREZITICRS L THHL T 28
MTES L) ICERITED XA,

CZETTEITEAY Y FOMIZH, Streamiiriter TEHRICHAH AU —L D1k
DETDORY v FREEZHRAERIZR ) FHA,

StreamReader A 73 7 ~

StreamReader 7 7 AlX Codec DY 77 7 AT, UPFDAY vy FZERL TV E T,
ETHDALFY =LY —4%I%, Python D codec LT A M) L D2 RO DIz, T
LEDAY Y FEERTIHELEHD T,

class codecs.StreamReader (stream[, errors])

StreamReader f VAV VY ADAV AT V¥ T,
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ETDAM) =LY —=FFavA L7278 ELTIDA VY 72— Az HaIE
D ERA, I—U—FHlEzEMLTORWEE AL, Python D codec L ¥ A
FUIZZ ZTERSIN WA EL T2 VE T,

stream X, XA FVT) AN LR 7 7 A VERMOZ 7Y 27 FThTER
DEHA,

StreamReader l&. errors X —7 — F5lEi%232\7C, Bho7x 7 —NB D
AFELTHHOETA, ERBFADNRNIAYZMIIRL T,

o/ strict’ ValueError (¥7ld, ZOH 7772 2EXHLET, 7741
F DALBEETT,

o’ ignore’ XFZMHL T, ROXFEP oty £,
o’ replace’ WYL EBFTEBLL £97,

errors 31 50UZ. FADBHEIRAZINE T, COEHEZELHEHT S L, StreamReader
T2 P EEZTC0AEIIC, B r s —UWHICEETEE T,

errors 51D D 15 2 EDOHSEIX register_error () TIIRTE X7,

read ( [size[, chars[,ﬁrstline] ] ] )
AF)=Lp6DT—=F%T7a—FL, Ta—FFOA 7Y =27 b 2IKRLET,

chars I3 A V) — L5 5AAL TR TT, read () 1Z chars YL EDXF %
BLETAD, Z0E DD 0F LRI TE R WIEGEITIE chars DL T DXL
TERRL FT,

sizelZ, TA—=FTRDIZA MY =L batArirte, BXZDRANA ML
ZEWRLET, 72— X I OEZEY) REICEETEE T, 77 40 M -1
1292 ERBERIRD 72 SADT—F it RIAARE T, size DHIE, BEK7%
77AND—FETFa—FzlClEicdh £7,

firstline |3, 1fTHI ZBERIXZDHEDITTTa—FZ 7 —0H>o THELL
Tha7z, Lw)lezmLET,

ZDAY Y FIFERBRAARBIEZ L RETT, Thbb, Zva—7+4
VIR size DEHPTTHIPAT, TELR IS DT =¥ 2HLRELL
WHZETT, EZIE. AP =4 kliczrya—F9 v 7 ofKmEeREDH
FI3H UL, ZNOHHAIAA T T, N— a v 2.4 TERE: 518 chars H3E
INF L%, W= 3242 TEHE: 51 HeHfirstline* 25BN I L E L 7z,

readline ([size[, keepends] ])
ANA LY —=L025 LTatHAH, Ta—FFRADT—F Z2RL £,

size D Z 6N T25H. A MY —LICEBIT5 readline () D size 5IFICTES
nx 7,
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keepends DM DA I IBTTROBATVHIFR S 74708 D £ 9, N—va v
2.4 TZHE: 518 keepends GBI L E L 7z,

readlines ([sizehint[, keepends] ] )
AHA R =L 62 TDITZHARBR, [TOY AP ELTRLET,
keepends SE7: 5, BATIX, codec DT A—F XV v FaEfioTHEIN, Y
AMEEORIZEENET,

sizehint 352 626, AR —L4LD read () XYV v FiZsize5|EE LT
EINET,

reset ()

IREEIRFF I DIz codec DXy 772Uty P LET,

A M) =L DGEAMIBEEZFHREL TERL VDO THEELTLEI N, 20X

Vy FlETa—FOBRICZ 7 — 2ol TEsL)ICT2720DbDTT,
CZETTETLAY Y FOMIZH, StreamReader TIEHRICHH A N —L D1k
DETDORAY v PRtz lREnidzh A,

RIZETFT 200K 7 A1k, EED-DICEENTWET, codec LY A RV IE,
INGZREELFHADN, EHEDEZA, bHEEHALZDLOTL &9,

StreamReaderWriter A 73 =7 ~

StreamReaderWriter ZfHio T, SAEIMGIHZ LA M) —L%2 57y I TEXT,
lookup () BI¥SET 7727 P VES 2 fi>T, 4 v AY Vv ARERT 5 £\ ) EEFTT,

class codecs.StreamReaderWriter (stream, Reader, Writer, errors)
StreamReaderWriter 4 Y AY VY ABRERL £, stream 1x7 74 VELDA 7
Y27 T, Reader & Writer 13, ZNZ 1 St reamReader & StreamWriter
AV 72— AR T27 77 FVIREEL7 77 PV 7 I ATRIFNEED £
Ao T7—HIZ, APV =LV —=FLEIFTAFTERLLZDDEFAL L) IfTbTL
E I

StreamReaderWriter £ Y A¥ v Al¥. StreamReader 7 7 A& StreamWriter
I RGO IA VI T 2—AZMALET, JLICHRDZ2A MY —L051F, DX Yy
FeEEzRAL 9,

StreamBRecoder A 7Y ¥ ~

StreamRecoder FLVA—FT4 V7T —¥D, 70V Ly K-y 7T RS
LR L 9, Bt zva—T VIOBREEZHK) L&, EHRGELHD T,
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lookup () BIEANER T 7 7 7 PUBEKEE- T, A VAY VY AREKT 5 L) EHC
o TWET,

class codecs.StreamRecoder (stream, encode, decode, Reader, Writer, errors)
W%z 959 2 StreamRecoder £ Y AY VY AZEM L £T, encode &
decode 137 F TV K (read () “DANE write () 26 DHIJ)) ZUH L |
Reader & Writer 138y 7 Y F (A MY —LIINT 2AEE) Z0UBL £7,

INoDOA 7Yy ST, 72& 21X, Latin-1 2>5 UTF-8. & %W Idiia &
DOEWaE  FmEIcEsTE T,

stream 37 7ANVIHNA 7P 27 b THRLTUERD FXA,

encode & decode ¥ Codec DA V¥ 7 = — AIZHEFETHR L TIEAR ST, Reader &
Writer 1. Z#LF 4L St reamReader & StreamWriter DA V¥ 7 = — A% 24t
TE54X7P 27 bD7 77 FIVBEED 7 7 ATHRLTER) FHA,

encode & decode 1370 bV FOLHIZWNEET, Reader & Writer 133y 7 =
Y RFOEBIZHETT, hEID7 r—=v FEaFy 7 OfAGHOEIC X > TIRE
INFT, 72& 21X, Unicode 27 v ZIFPRl=>y a—F 4 >~ 71 Unicode Z {Hiv>

N
I —HIZA R =L« =PI Y TERINTVEHELEFEL X914
nx7,

StreamRecoder 4 Y A% v Al¥. StreamReader & StreamWriter 7 7 A%ZHb
VA VI T 2—AZERLET, /. DA M) —2DXYy FEEELHAL £,

8.8.2 T>1—7« 7 & Unicode

Unicode LFEHNIHNFNICIZFa—FRA v by =7 v 2L LTINS L E 3 (FREIC
S Z13 Py_UNICODE B4 T7T), Python 8ED K HIcavy A NV IN7d (77 4V b
Td b -—enable-unicode=ucs2 % 7:1¥-—-enable-unicode=ucs4 O EH 5 D)
Ik > T, Py UNICODE (16 EY FE7%I1E32Ey bDF—#RIT7F, Unicode 4 7
PV FBCPU EXABYDATHONS Z EIChBZE, CPUDIZYTATYRING
DELFIHNA FIIE LTED X I ITHEMNI N L 0 DREICKR > TE £ T, Unicode & 7
PV bENAL MNCERT ALy a—T 4 V7 LR, XA FFH>5 Unicode
A7V b RPETLI LT AT v LR OET, EDXHICIOEMEIT)
DICEL K DEESTEHENRH D FT (IN6DHEDOI LI vya—T1 v 7 EE0E
Ty, ROHHMAAEZI—FERA Vb 0255 231 b 0x0-0xff ICETZETT, Z
U U+00FF & D EDa—FARA ¥ F %KD Unicode 7 7Y =7 MM ZDHETIEL Y
A—FTELVEV)I I ERZERLET (ZDSER latin-17 £ " 1s0-8859-1"
EMENE 9), unicode.encode () 1ZXRD X 9 7% UnicodeEncodeError #EHT
5 Z &2 D %9 UnicodeEncodeError: ’latin-1’ codec can’t encode

character u’\ul234’ in position 3: ordinal not in range (256)
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fhd >y a—574 v 7D—# (charmap T a3 —F 4 Y 7 LMENE ) D3H D £ 925,
Unicode 2— F A A ¥ FDORIDOIAZEEE I NS ED X 9 IT 0x0-0xff DNA MZE
INDIDZEATZDDTT, INDBEDL) IfThbN SRS ICIE, HickE ZIF
encodings/cpl252.py (FIZ Windows THEbLINZ Ly a—54 ¥ 7 TT) ZhITH
TLEZ WV, 256 XFDOEDDXFINELDIH D EDXEDE DA MEICE I L0
ZRLTWET,

R e THI Yy a—F 1 » 7'1F Unicode ICEFRE S 1172 65536(H 5\ 213 1114111) &
2a—FRAL bR 2S6 XF LDy a—FTEEFHA, £2TCD Unicode 2— FHRA ~
k2D B FHIIAPL Z: iE, ZRFNRDa—FRA V2 oDF Efid N4 MITI
HDHLDTYT, ZODARERDH D T, ThbbEY Iy T4 Ty PV YT 4
TYD, TNHODIYaA—T 4 v 7IEZNZ 1 UTF-16-BE & % \» & UTF-16-LE &
RN E 9, R, 72 ZIEUTF-16-BE 2V LTV T4 7 ¥ OB T ) & X2,
IyaA—TAYI7THTaA—T4 VI THEIZ DDA F 2L RiFude o kv
ZETY, UTF-16 B COREEZBHL £ T, N4 PELOTHLAKGI Y 74 7L
EVET, INEDNA PBRBELZI VT4 7D CPU Tatx N BRI, fifmscHal &
WHRIZIEWE EFH A, UTF-16 DXA MDY T4 7V 2 BAITE S XHICT 572D
IZ, \VH W% BOM (“Byte Order Mark™) 2% 1) £ 9, Unicode XXFTH 9 & U+FEFF T
T, TOXFIFAETD UTF-16 /34 FHIDFEIHICHIMSNE T, TOXFDNA FMiEz
RHLL 725 D (0xFFFE) 1 Unicode 7 ¥ A MMIZHIRL 2 WX TOEELLFTT, 2
C. UTF-16 X4 FIO—XFHB U+FFFE ICR A% 6, Ta—F4 Y 7T OERINA b
AL UL e b F¥ A, A4 2 E1Z, Unicode 4.0 ¥ Tl F U+FEFF IZIZEE
D HIMN ZERO WIDTH NO-BREAK SPACE (IEZ K7 THEENDHINDEFH I 20X
FYBHDF L7, REZRIDFXYETFD) TNV ALIINTEI e V25257012
bz Z E3H NS F T, Unicode 4.0 IZ7: > T U+FEFF @ ZERO WIDTH NO-BREAK
SPACE & L COfHZIMFES L E L7z (U+2060 (WORD JOINER) IZ 2 DIZE|#3#D
FL7), LaL%ADS, Unicode V7 b7 = 7IEEARE LT U+FEFF O D D% E % %
2D F¥A, —2IEBOM & LT, Tva—F3nk A FoEEEED
VAT R &PFED, SA B Unicode TN T a— FSINLBECIFHAELZS D L
V) &El, $ 9 —213 ZERO WIDTH NO-BREAK SPACE & L C, WHOXFERLU X
AT A= FINDE LT LI BEITT,

X512 9 —D Unicode XLFECHZLYyA—FTELZxvya—74 v 7»BHH, UTE-8
EMEHENTWET, UTF-81E8 Yy bxva—54 7T, L7d>TUTF-8 T3 A
FEDOREIZH ) FH¥ A, UTF-8 XA FFIDENA MEZOD= 580 3, —
DNFv—A (BB EY M) EXA B —FTT, v—AIF0EY F266EY D1 DI
0DE Y b=\ 72 b DTT, Unicode LFIFRD LIz vya—FINFd (x ik
XAu—FZ2EbL, #EINS E—DD Unicode XF-%FbL F7T):

8.8. codecs —codec LIV ANYEHEEKEYV TR 155



The Python Library Reference, 'J ') —X 2.6.2

5153 TYA-—FavT

U-00000000 ... OXXXXXXX

U-0000007F

U-00000080 ... 110xxxxx 10XxXXXXX

U-000007FF

U-00000800 ... 1110xxxx 10xxxxxx 10xxxXxXXX

U-0000FFFF

U-00010000 ... 11110xxx 10xxxxxx 10xxxxxX 10XXXXXX
U-001FFFFF

U-00200000 ... 111110xx 10xxxxxx 10xxxxxX 10XxXXXXX 10XXXXXX
U-O03FFFFFF

U-04000000 ... 1111110x 10xxxxxx 10xxxxxX 10XxXXXXX 10XXXXXX
U-7FFFFFFF 10xXXXXXX

Unicode XFD FiEY F LR AICHE xDE Y FTT,

UTF-8 128y by a—F4 ¥ 7 7%®DTBOM IZHHE LT, 7 a— F X417z Unicode
AN D U+FEFF 1 (72 &£ ZRPIDXLFTH o7& LTH) ZERO WIDTH NO-BREAK
SPACE & L CHkbir ¥,

WEBH> & DIEHME L 121X, Unicode XFHN DLy a—F 4 v icEDTrya—5F4 v
PHEOLNTDNEHTE LW TRET S5 Z LIFAAHETY, D charmap =¥ 2 —7 4
YIHEALR T VI LNIENL, M T a—NTEEY, Lo L UTF-8 Tk, LEDONN
A PIDSHFINDRTIE R VL) ZEZR > TV 5D T, 20X ) %I LIFA[EETIZ
HYFEFHA, UTF8 v a—F4 v/ ThHs I LEHATIEEELZ M LI L0,
Microsoft (& Notepad 7’1 7" L HIZ UTF-8 OZ:Hd (Python 2.5 (3T "utf-8-sig" &M
ATOET)ZERL F L7, 72 Unicode SLFH 7 7 A4 WITEHZIAF 72\ HTIC UTF-8
TIXrya—FL7%BOM (X4 FITIZ Oxef, Oxbb, Oxbf DX HICHZFT) Z2HEHEIA
ATLEVET, TDXKI %N MET charmap T 23— FINZ 7 7AWV E 5
EIFIZFEAEDLDELR G (2L 213 is0-8859-1 Tl

LATIN SMALL LETTER I WITH DIAERESIS
RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK
INVERTED QUESTION MARK

DEHTHD)DT, utf-8-sig TV A —T 4 ¥ 7HNA MHSIEL  HEH S NS HER%
HOFET, DF DI I TIEBOM FNA FZERT 2BED A FHZRETE S L9 I
LN THLZDTIE R, Zva—FT1 72T 28I 20 E LT TWL
5DTT, utf-8-sigcodec 1F LY aA—T 4 ¥ TDEET 7 A WICEHRHID 3 XF & LT Oxef,
Oxbb, O0xbf ZHIIAA LT, Ta—T 4 Y I7DRIZ7 7 A VOSEHICH N 25 3N
A MEIRAFYTLET,
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883 EETYA—FT 4

Python IZ13%(% < @ codec SHAAATHIEL £, TN 51d C DB, XIGAHF
279 T—7 VO TREINTOUE T, LTDT =71 Tl codec £, W D0D
BCHIGNNTWRHI%E, Zva—T1 v IPBlbN 252 L ET, DY A
P, BEEDYAFEDLLOLADELICHFEIN TV E2DIITIEH Y FHA, RKLFEN
XF, FB37 =237 7 I LT oD AR R4 TT,

%L DXFy FEFRAILUZEZYEA—FLTVET, IN5DOXFLy FIEL D FE
(B Z21E. EUROSIGN 239 R — F INTWENE I D) . XFDa— FiEa~ndh
IR Y £9, BN EFETIZ, BN T OZRERFEEL £ 7

« ISO8859 a—F+x& v b

e Microsoft Windows 2 — FX—C, 8859 2 — FIER»SEH LT\ 523, HllfH
XFERBEMDT 77 4y V7 XFEBESHZ DD

¢« IBMEBCDIC 2 — FR—=Y

o ASCII H#1®D IBMPC 2 — FR_R—3

Codec il

ascii 646, us-ascii

big5 big5-tw, csbigd
big5hkscs big5-hkscs, hkscs
cp037 IBMO037, IBM039
cp424 EBCDIC-CP-HE, IBM424
cp437 437, IBM437

cp500 EBCDIC-CP-BE, EBCDIC-CP-CH, IBM500
cp737

cp775 IBM775

cp850 850, IBMS850

cp852 852, IBM852

cp855 855, IBM855

cp856

cp857 857, IBM857

cp860 860, IBM860

cp861 861, CP-IS, IBMS861
cp862 862, IBM862

cp863 863, IBM863

cp864 IBM864

cp865 865, IBM865

cp866 866, IBM866

cp869 869, CP-GR, IBM869
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KE1-FIODR—I NS5 DIRE

cp874

cp875

cp932 932, ms932, mskanji, ms-kanji
cp949 949, ms949, uhc
cp950 950, ms950
cpl1006

cpl026 ibm1026
cpl140 ibm1140
cpl250 windows-1250
cpl251 windows-1251
cpl252 windows-1252
cpl253 windows-1253
cpl254 windows-1254
cpl255 windows-1255
cpl256 windows1256
cpl257 windows-1257
cpl258 windows-1258
euc_jp eucjp, ujis, u-jis

euc_jis_2004 J1sx0213, eucjis2004
euc_jisx0213 eucjisx0213

euc_kr euckr, korean, ksc5601, ks_c-5601, ks_c-5601-1987, ksx1001, ks_x-1001

gb2312 chinese, csis058gb231280, euc- cn, euccn, eucgb2312-cn, gb2312-1980, ghb2312-80, iso
gbk 936, cp936, ms936

gb18030 gb18030-2000

hz hzgb, hz-gb, hz-gb-2312

1502022_jp ¢sis02022jp, 1s02022jp, is0-2022-jp

1502022_jp_1 1502022jp-1, 1s0-2022-jp-1
1502022_jp_2 1502022jp-2, is0-2022-jp-2
1502022_jp_2004 | is02022jp-2004, is0-2022-jp-2004
1502022_jp_3 1502022jp-3, 1s0-2022-jp-3
1502022 _jp_ext 1502022jp-ext, is0-2022-jp-ext

1502022_kr ¢sis02022kr, 1s02022kr, is0-2022-kr

latin_1 150-8859-1, 1s08859-1, 8859, cp819, latin, latinl, L1
1808859 _2 1s0-8859-2, latin2, L2

1s08859_3 1s0-8859-3, latin3, L3

1508859 4 180-8859-4, latin4, 1.4

1508859 _5 150-8859-5, cyrillic

1s08859_6 1s0-8859-6, arabic

1808859 7 1s0-8859-7, greek, greek8

1s08859_8 1s0-8859-8, hebrew
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KE1-FIODR—I NS5 DIRE

1s08859_9
1s08859_10
1508859 _13
1508859 14
1s08859_15
johab

koi8 r

koi8 u
mac_cyrillic
mac_greek
mac_iceland
mac_latin2
mac_roman
mac_turkish
ptcpl54
shift_jis
shift_jis_2004
shift_jisx0213
utf 32
utf_32_be
utf 32 le
utf_16

utf _16_be
utf_16_le
utf 7

utf_8
utf_8_sig

180-8859-9, latin5, L5
180-8859-10, latin6, L6
1s0-8859-13
180-8859-14, latin8, L8
1s0-8859-15

cpl361, ms1361

maccyrillic

macgreek

maciceland

maclatin2, maccentraleurope
macroman

macturkish

csptep154, pt154, cpl54, cyrillic-asian
csshiftjis, shiftjis, sjis, s_jis
shiftjis2004, sjis_2004, sjis2004
shiftjisx0213, sjisx0213, s_jisx0213
U32, utf32

UTF-32BE

UTF-32LE

uUl6, utf16

UTF-16BE

UTF-16LE

U7, unicode-1-1-utf-7

U8, UTF, utf8

codec D> DD 1d Python FFED b D% DT, Z#1 5 D codec 4% Python DHFCII MR
KadbDERDET, T16D codec DHIZIE Unicode XXFHND & 84 b SLFFIANDEE
7o, LLAR DL B2 b >2EREE Iy a—T 1 v Tt ARBEL L)
Python codec DEEHZHHL 72 b Db HH £,

DUMIZHIZE L 72 codec Tlx, > > a— F” FHIDGERIZFIINNA F3XFA 51T,
Fa— R FROERIZ T — 7 VHNOEE R E L CTHEINTHET,
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13 1h ~AAadAh 1 1311

Codec | A% #HE | B
BF
DHY
base64_¢ddase64, byte | #{HE -% MIME base64 IZZ2# L £ 7,
base-64 string
bz2_codedz2 byte | #iHE % bz2 Z o THMEL £,
string
hex_codedex byte | #HHE %2 NNA FHD 2 KD 16 EE DRI ICE
string | #1L £ 9,
idna Uni-
code RFC 3490 DT, encodings.idna &M
. LT,
string
mbcs | dbes Uni- | Windows D &: R %2 ANSI 2 — FRX—2
code | (CP_ACP) IZft>CxZva—FLZT,
string
palmos Uni- | PalmOS35 DTy a—54 v 7T,
code
string
puny? Uni | pRC 3492 9L TO 2 T
code code
string
quo- quopri, byte | #¢iHE 1% MIME quoted printable JEZIZ 21 L %
pri_codeg quoted- string | 9
printable,
quotedprint-
able
raw_unigode_escape Uni- | Python ¥ — & 2 — FIZE T % raw Unicode Y 7 7 )V
code | & U CHlY) 7o 2 LKL £7,
string
rot_13 | rotl3 Uni- | #EE D > — % —I55 (Caesar- cypher) Zi% L %
code | 7,
string
string_escape byte | Python Y — A2 —FIZBIFBZXFINVTI7LELT
string | Y] e XA 2 B L £ 7,
unde- any | &2 TOEHITH L THINZERHL 9, N1 FlE
fined Unicode L7 & DREIT coercion (GETITIZ ) % 8
CHRVESBVBIRICC AT LAY a—T 4 v 7 8L
TEH S ETEET,
uni- Uni- | Python ¥ — A2 2 — FIZEIF % Unicode V 77V & L
code_esdape code | TH#YIZ3FH 2 AL £,
string
uni- Uni- | S OWNEERZIEL £9
code_internal code
string s _—
11?1(1)_codec uu byte | #HF 1% uuencode % H\ > TE A fﬁi%_oji?—ﬁll s
string

Ty

ety 72 2 YN ) E


http://tools.ietf.org/html/rfc3490.html
http://tools.ietf.org/html/rfc3492.html
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N— 3 v 2.3 Tiifill: The idna and punycode encodings.

8.8.4 encodings.idna— 7 U T —I g VIcBITBEBRER XA V£
(IDNA)

N—=Pa ¥y 23 THEM. TOEY 2—)LTIE RFC 3490 (7 7Y 77— a VIT BT 5 EHEE
ft. B X 4 44, IDNA: Internationalized Domain Names in Applications) ¥ £ U8 RFC 3492
(Nameprep: [ERL F X 4 » 4 (IDN) D72 & D stringprep 7”702 7 7 A V) ZFHIEL T
T, ZDOEY 2a— Vit punycode TV aA—T 4 VI E LW stringprep O LICHFES
NTHEJ,

INSDRFC I E HIT, JEASCH XFDAST F AL v/ Z S R—F+ T 50D 70 b
aANEEFRLTWET, (“www.Alliancefrancaise.nu” @ X 9 72) JE ASCII XF%x & F
A4 v, ASCI L HfEDH 52> a—5 4 7 (ACE. “www.xn—alliancefranaise-
npb.nu” D & I R LI E T, FA A 4D ACE A, DNS 7Y, HTTP
Host 74—V FhEEtwor, 78 b aLhTHEEOXTFZ2MEZ 0w E ) e ToEH
THWONET, COEMIT S ) r—yaryHNTHbNE T iR o 22— 513K
HHERDET: 77U — a v Unicode KX A4 > 7L %E 74 Y BIC#HKE 3BRIC
IDNA (2, ACE F XA ¥ 7 ~_)L% 2—HFIZHEET 2 A1 Unicode 12, Z L2 LSBT
AL e ) A,

Python Tl Z DZHEZ W DD SIETY A —F L £7: idna codec I% Unicode & ACE
MO ZITWET, 61T, socket EY 22— Lid Unicode & A F 4% ACE IZ&E B
WS 270, 77V =2 avIidh A M a% socket BV 2= VICETERICE A 4
DEHUTHEOLIND Z EVBHD FHA, ZOLET, FAMAZBEBATI A Y L L THD,
httplib % ftplib DX 9 REY 2—)LTld Unicode T+ A %L £9 (httplib
THFE7/H, Host: 74—V FIZHBIDNA TR 4%, 74— FEERERET 28546
WEBIICIEE L £9),

ChgE R EICE 2T A PBLICE R F4%232ET 585, Unicode ~D HE 2 #1317
DNFXHA: ZH) LEFRANGZ =TI L 72w 7 7Y 77— 2 > Tld, Unicode IZ
Fa—FLTR30ERHY 7,

encodings.idna Tl 7. nameprep FHi & 2L L TV £ ¥, nameprep [FH A b
AT L Th 5 IERLZ 7> T, BIBMEF X A4 Y B TRILFE 2R LenwkHIicd 5 &
&bz, FloxX7%—Jtft L £9, nameprep BAEUI N B L SEHEME S 2L TEX T,

encodings.idna.nameprep (label)

label % nameprep L 7c/N— a vz iR L £9, BMEDFIETIZ 7 1) 552 RE
LTWwW5MDT, AllowUnassigned IZETT,

encodings.idna.ToASCII (label)
RFC 3490 fEARICHiE>T T L% ASCITICEH L £9, UseSTD3ASCIIRules &
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TTh s EREL LT,

encodings.idna.ToUnicode (label)
RFC 3490 {EARICHE > T 7 X)L % Unicode ICEHLL 77,

8.8.5 encodings.utf_8_sig— BOM HIffZ UTF-8

N—=Y 325 TEIM. ZOEY 2 —)UiE UTF-8 codec DAFEZFLEL £9, ZOLREIX
Iva—54 Y 7RI UTF-8 T2y a— F3 7z BOM % UTF-8 Ty a— F 3Nk
A MORHGEML 9, WEREZFf> >y a =4Itk > T, JHUI—ERZT (N1 b
A MY —LDERMDFHEZIAARR) fTRbNET, Ta—74 Y7 IZBELTUIT— YRR
UTF-8 Ty a—FEN7BOM B L Ho76AFxy 7L ET,

8.9 unicodedata — Unicode “— 4% X—X

ZDEY 2—)LiE, & 7TD Unicode XFDJ@ME%EEFE L T\ % Unicode XFT —F X—
ANDT I AL ET, 2OT—FRXR—=ANDT—4 1%, ftp:/ftp.unicode.org/ TH
FHZ 1T 3 UnicodeData.txt 7 7 A4 NVD/N—=2 a3 v 5.1.0 IZHEDHTHFE T,

Z O €& Ya— ) IE . UnicodeData 774 NV 74— =<vh 5.1.0
(http://www.unicode.org/Public/4.1.0/ucd/UCD.html %Z ZHTEE I N TV 5 H D L
FMUART LS Z2HVET, COTY2— NV TERINTLIEKIZ, UTorED
T,

unicodedata.lookup (name)
ZHNCIET A2 X F2R LT, ZOHAHDOXFEDB DD > 786, Z D Unicode
BRI NET, BOo»o ko412, KeyError ZFEI¥F T,

unicodedata.name (unichr[, default] )
Unicode 3C7* unichr IZfH T2 401% SCFHITIRL £7, ARIDPERS TR
WIGEITIE default DRI NFE T2, ZOFIEREGZ 50 TwWilFiuL valueError
ZREIEET,

unicodedata.decimal (unichr[, default] )
Unicode X5 unichr IZH DB THNT 05 HERE, BHTRL T, ZOMEIE
HINTOLRWEAITIE default DRI NE T, TOFEDBLGZoNTHRITN
¥ ValueError ZFAEIE X T,

unicodedata.digit (unichr[, default] )
Unicode X5 unichr IZEI DY TH5NTW 5 3l E ., BETRLET, ZDOMHEIE
HINTORWIEGEICIE default DRI NETDH, TOLEBEZoNTwRITN
¥ ValueError ZFEIVE T,
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unicodedata.numeric (unichr[, default] )
Unicode 35 unichr IZEH D B To5N T3 EER, float BITIRL £9, Z DEIE
HINTORWIEGEITIE default DRI NFETH, TOLIEDBEZoNTwRITN
I ValueError ZFEI¥F T,

unicodedata.category (unichr)

Unicode X F unichr \IZE D ¥4 Tconzz, WHA TV ZRL ET,

unicodedata.bidirectional (unichr)
Unicode X F unichr \ZE| DB Tonsz, WA T IV ZIRLET, 2D LX) %fl
DEZEINTOROVLES, HOLFIIDRINE T,

unicodedata.combining (unichr)
Unicode X7 unichr \ZEI D Y CoNEHMEEG 7 2 AZ R L ET, #E7 7 AERE
SNTVLZRWVWEGA, 0 BRINET,

unicodedata.east_asian_width (unichr)
unichr as string. .= 3 — F T unichr {2V 24T 5 417: east asian width % 3551
TIELET, N— a v 24 TE.

unicodedata.mirrored (unichr)
Unicode 3 unichr \IZH| D 4T oz, B 7a 74 2R LT, ZDOXE
DIBITIET % A PN THEELS N T TH 25510131 2, 2R OGAICE
0%ZIBLET,

unicodedata.decomposition (unichr)
Unicode 3 unichr \IZH| D 4T o, XEn~y ¥y 7%, XFIRTRL %
T ZOLI B2y EVIPERINTORVLES, ZOXTFIINEINE T,

unicodedata.normalize (form, unistr)

Unicode X F4 unistr DIEBE form ZBKEL T, form DERZHE
lZ. ’NFC’. 'NFKC’, 'NFD’, 'NFKD’ CT9,

Unicode B3 EEHEZATE: (canonical equivalence) & AP (compatibility equiv-
alence) (23T, £k4 %% Unicode X FHIDIERIE 2 E&E L £ 9, Unicode Tl
RO STHETRETELLTFBH Y £T, 72& 213, 5 U+00C7 (LATIN CAPI-
TAL LETTER C WITH CEDILLA) (X, U+0327 (COMBINING CEDILLA) U+0043
(LATIN CAPITAL LETTERC) £ 29 & —7 v 2 L L CHRBTE T,

B 2ODIERIENH D, ZNZFNIEAE C LIERED L w3, 1B
JZ D (NFD) (3 #5¥#E3fi# (canonical decomposition) & L THHISNTE D, K F%
SIRINITIGICE L £9, [EAE C (NFC) I3IEHE R 2 W L 7215, #5807 (F
ZHEMKL £,

HIRE IO W T, 20D IERTEDSINZ 5410 TWw X 9, Unicode Tld, —Mticfth

DXLFEDHEDIY R —F INTL LT HH £, 72 & 21F, U+2160 (ROMAN
NUMERAL ONE) 1355Z |- U+0049 (LATIN CAPITAL LETTER ) £[H U & DTT,
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L#>L. Unicode Tl&., BEFEDXTHES (72 £ 213 gb2312) L D HfED -0, Z
NP E—FINTVET,

IERIE KD (NFKD) (&, L4537 (compatibility decomposition) Z#H L £ 9, 74
bbb, TRTCOAEWST %, FlieCFTE# L £9, [IEHJE KC (NFKC) 1&, A
Rz BH L T o, ESZEIL £,

2 D unicode XFHIMBIEHLINTHTABOHICHEUCICRAZTY ., FITHESE
WO TOWTH IR A>T nwiGsE, 206 135%ERICE L TIEH D £4
Ao 2N—3 3 v 23 TEBI.

BIC, KEZ 2 —VIZMTOERZ AL £,

unicodedata.unidata_wversion
ZDEY 2—)IVTHEDLINTV S Unicode T—F RXR—ADNN—=Ya v, N—=Yarv23
THEN.

unicodedata.ued 3 2 0
NI EY 2=V EFAUAY Yy F2EZ 74 7Y =7 b T, Unicode 7 —
FR=AN=arv32%2RbHIfioTE D, ZORED/N— a2 » D Unicode
FT—=IR=2AZNELET L7 7V —2ay(IDNA R E)DHHDTT, N— 1
> 2.5 T

1l

>>> import unicodedata

>>> unicodedata.lookup (' LEFT CURLY BRACKET')

u’ {’

>>> unicodedata.name (u’ /")

" SOLIDUS’

>>> unicodedata.decimal (u’ 9”)

9

>>> unicodedata.decimal (u’a’)

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

ValueError: not a decimal

>>> unicodedata.category(u’A’) # ’'L’etter, ’'u’ppercase

ILuI

>>> unicodedata.bidirectional (u’ \u0660’) # ’'A’rabic, ’'N’umber
IANI

8.10 stringprep — 1 V7 —X v D& DX FHFHH

N—=a v 23T (FAMDEI ) A v —%v b EICh 2 HEEISGERNAZ DT
HER. LIE U IEER AR O <SEAME” 217 ) 2035 0 9, BEIE, B2 1R
X7DRMNZE T2 Lkvhrveofck)ic, MRZEDLHIATIDRET 7Y r—>a
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YOFIBIHAF L £ 5, T, B “HITAIRE 2 SO CRERR S il 44 72 2 3P Al
ToEwvokk)ic, ARLEHENAZHIIRT 22 EbRELELLZLL LNEEA,

RFC 3454 Tl3, £ ¥ —% v k7’1 b 2)L 1T Unicode XFF% “FHL (prepare)” 3~ %
oD 7aT Yy REXRLTVE T, LFFILEERKICHEHE SN 7y P v T
WP N, ZDFEHR D 2 P b ici ) 3, RFC TlddH 37— 7 VDEE%
EELTED, Z0nid7u774 it donT0Ed, £787 74 L Tlk, £D
T—=7 V%[, stringprep 70Ty DEDL ST a viEaB TR 7 7 AL LD
o TV E0%EERLTWVET, stringprep 707 7 A4 VD—2DHiX nameprep
T, BEEMLE N P AL vAEbNE T,

stringprep I RFC3453 D7 — 7NV Z R L TWRICHEEEA, ITN6DT—7 )V
IFREERY AR ELTE BT3B Z—avBRETEFLDT, TOEY 22—
)L T3 Unicode 77T —F X—2AZ2 NEIICHHLCwES, €Y 2— VY —Ra—F
H&RIZ mkstringprep.py 2—7 4 V74 Z{lioTHERINE L 7,

%@F% INSDT—7MET— I REERTIEZR C, BIE LTSN TwE T, RFC

I 2EEHO T =7 EEB XNy 7 BEEL F T, EEITOWLTIL, stringprep
i“%l@ﬁgﬁl (characteristic function)” . 9 72 B 515D EE I/ZI\OD HThI2GEICEZIRT
BIfi it L 9, v ZFIcLTid, =y 7BE: ¥—D52605 &, %ﬂuﬁg@ﬁ
FonlERTEIS, RRELET, LN oEY 2 — L CHHRE 2 TORK
ZHELI-HDTY,

stringprep.in_table_al (code)
code 737 — 7 )V A.1 (Unicode 3.2 IZ&1F A2 KHED 24T — F: unassigned code
point) 2> &) 2 HEL 9,

stringprep.in_table_bl (code)
code D37 — 7 )V B.1 (— I3 S RIGATHT S 21TV 72 0> commonly mapped to
nothing) 2> & 9 2 HIE L £,

stringprep.map_table_ b2 (code)
7 — 7V B.2 (NFKC THW 5312 KANLF DRI T) 1IZHE> T, code IZXFIRNS
JonfizikL £,

stringprep.map_table_ b3 (code)
7 — 7V B.3 (IEBULZ D 2\ KN FE D RIGAHT) 12> T code ITXH)EAF T
SNFAHEIBL £ T

stringprep.in_table_cll (code)
code 735 — 7V C.1.1 (ASCII A R—ALF) 2 E 9 HEL £3,

stringprep.in_table_cl2 (code)
code 737 — 7V C.1.2 (JE ASCII 2 R—ZAXF) &) HEL £ 7,

stringprep.in_table_cll_ cl2 (code)
code 3T — 7L C.1 (AR—ALF, C1.1BLUNC12 DHES) ) HEL
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E

stringprep.in_table_c21 (code)
code 37— 7L C.2.1 (ASCII #llfHlI 3T 22 £ 9 HEL £9,

stringprep.in_table_c22 (code)
code 37— 7V C.2.2 (FE ASCH HlfHIST) 2> & 9 > HIEL 7

stringprep.in_table_c2l_c22 (code)
code 737 — 7V C.2 (T, C21 BLUC22 DRES) »EHI»HEL £7,

stringprep.in_table_c3 (code)
code 3T —7 )NV C3 (774 X—FH) &) »HEL £,

stringprep.in_table_c4 (code)
code 737 — 7 )V C.4 (JESLF 2 — F &: non-character code points) 2> & 9 2>H%E L
£9,

stringprep.in_table_c5 (code)
code BT —7 NV CS5Hasr—yava—R)y»rE)pHEL T,

stringprep.in_table_c6 (code)
code 737 — 7V C.6 (CF-3C:plain text & L CTAEY)) 20 &) HEL £,

stringprep.in_table_c7 (code)
code D37 — 7 )V C.7 (FF¥#EZ W canonical representation & L CAEY]) 2> & 9 22 E
L£9,

stringprep.in_table_c8 (code)
code 37— 7V C8 (R 7 87 4 DL F 113 2 £ 5 »HEL £7,

stringprep.in_table_c9 (code)
code 3T —7 )WV CO (¥ 7 XF) &I DHEL £7°,

stringprep.in_table_dl (code)
code D37 — 7V D.1 O8GRI 7’0237 4 “R” ¥ 721% “AL” ZFFO30F) 0 &9 2 HE
LEd,

stringprep.in_table_d2 (code)
code D37 —7 )N D2 OWAM 70,87 4 “L” RO E)DHAEL £,
8.11 fpformat — FEN/INE A DEIR

N— 3 2.6 THIBE fpformat (& Python3.0 THIFRS X L7, fpformat €Y a—
ISR EIINBUS DR % 100% kI Python 721 CTfT ) 7 0 DBIB 2 EHR L T £ 7,
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J—hk: TOFEZ2a—NVEBMEHDEFRFA: CODET 2 —ILDTXRTDI LT, XF75
T A=< MEEEITIHHIN T WSS Z o 7 XY ORFEEF I X ) FEHEAFETT,

fpformat BY 2 — VIERIZH T BB PN EZERZL TV E T,

fpformat . £ix (x, digs)
x% [-1ddd.ddd DFIZ 7 x—=v F LE T, NS DEAIT digs T & . /NS
DENZA 7 EH IHTY, digs <= 0 DGE. MUEU TRV ETonE T,

x FBF BT 2R LI LFINTT, digs 1FFEILTT,
SRR (N ES & =Y | G I

fpformat.seci (x, digs)
x% [-]d.dddE [+-]1ddd DI 7 A== F L T, NEUSDEAIT digs Hi & .
INBOS DR 1M TT, digs <= 0 DA, LHIE RS, DNEUS DT X
UnkETonx g,

x FFEEDFERZ L L I XTFHNTT, digs 1FBBTT,
R0 EIZ AT,

exception fpformat . NotANumber
fix() R sci () WNTRA=FE L TEINILFIxDBBTE L TEBETE do
7-%a. WWHP%%%L ¥ 7, BHEOHINDISLTFHNDUED &, ZDOHIIE ValueError
DY 77 7 ATY, BlIAMEIZ, BIsE R EISANBEINC 7 +—2 v F SN XF
1 QI

1l

>>> import fpformat
>>> fpformat.fix(1.23, 1)
r1.27
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COBETHHINSEY 2 — )VIFHMNPRR, B2EE I i, e—7F2—, [
¥ a—, BHED LX) Gflicx DR T — B2 ML £7,

Python (213 Z DIZ S W O D AAART —F BB H D £, FRZ, dict, list,
set (frozenset £ EDITH V sets BV 22—V EZEIMZFET), ZL T tuple BH
DFET, str Z7ARAFINAF VT —YPLP8EY FTFRAM2HKH) T ENTE, unicode
277 Al Unicode 7 ¥ A F 2K H 2 ENTEET,

CDETHEIINZIEY 2 —ILD5ELL—8EIT:

9.1 datetime — EAWNLZHAMNESE K O KHET

N—a v 23 TBI. datetime €Y 2 — )L TlL, Elﬁ%ﬂ%]%’ﬁ%“—&%%ﬁ&ﬁﬂs};
B T T TERIEST 270D 7 7 224 L T FE 3, HAPRZ %2 xR
VUHFHER 2 R — P STV 5 —/5T, TDEY 2 — )LDHELE Ti&ﬁ@iﬁm%ﬁﬁ
ZHMNE LT = X NORIRNLI I LICER 2> Tex§, IR >w»Tid,
time BL N calendar bEHT I\,

Hfd s X ORZA 772 = 7 Mi2id, “naive” 8 L O “aware” D 2 I HH £T, ZDX
MEA 7Y 27 F3F A4 LY —VRHRM, H20IEZ0Mho 73 XL, BURN
HHIC X 2L DBIEICBIT 2 6202 DREZ SOV EIPICLEHDTT, FED
BTEBA—=b A, w4V, BEEZRIDEVSLIEDR TR T 7 LORETH % X
912, naive 7% datetime 4 7 = 7 b MEHEIBLIE (UTC: Coordinated Universal time)
ZRUT 20, v—A VDK ERIT 20, H0IFMMOVTNLDY A LY =
Bl AR 2 RELT 2030 Ic 70 77 20REE 7D £9, naive 7% datetime &
7Yz bk, BEMHREO B OO EZ T 2 L) o b Lo, MFELPT
ORI BT ET,
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S0 DIERZVHEETAHT TV —2aryD-HIl, datetime BE L time 7
Pz MEA T av DI A L= UERA VN, tzinfo ZRioTWVWET, TDRA YV
NIZWIHMRT T A t2info DYV T FTADA VAT VABASDTWET, tzinfo A7
P MIUTCHRAD» S DA 7y b, A4 LV —v%, BREDERICZR > TR 50
END, EvoEREZEELTCWET, datetime Y 2 — )V TIFEMARNZ: tsinfo
I ARML TR LD THERELTLEI v, LEAFEMAREZHZ YA L) —
B2 R T 2017 7V =2 a vy OEMTETT, HRSEICE T 2R OB IEICEIT
ZEANZAEN E V) LD SBHANR LD TH Y, RTCOT TV r— a Il 722
HEEVWH)LDVHFEELBVDTT,

datetime EY a— IV TIRUTNDOERHZ AL TWET:

datetime .MINYEAR
date ¥ datetime A 7Y 27 P THFINTWS, FE2 LT I3/ NOEFTT,
MINYEAR X 1 T,

datetime .MAXYEAR
date ¥ datetime A 7Y 27 b THEIN TS, £2RHT 2R KOBFT
9, :const: MAXYEAR 1% 9999 T,

=
Module calendar DA L v ¥ —BHEI%L,

W

Module time FFZI~D 7 7 & 2 & Z5HA,

9.1.1 FIAHFRER T —F H

class datetime.date
MAL X 7z naive 2 HAFRBL T, SEEWICIZ, TNFEFTHL N6 b BED T L
Y A& (Gregorian calender) TH % EREL TV E T, BEM: vear, month, B &
[0 day o

class datetime.time
AL I NIRZRI T, oW AFRFEDHICEB I 2E ML TE D, HH
BRAS 2 24%60%60 B TH 5 EAREL £ (“9) % ) #: leap seconds” DEZITH D %
¥ A)., JBM: hour, minute, second, microsecond, 8L tzinfo,

class datetime.datetime
Hff &Rz flAaEbE b D, B year, month, day, hour, minute,

second, microsecond, BL D tzinfo,

class datetime.timedelta
date, time, ® 5\ F datetime 7 7 AD DDA VA Y v ABDOKEZ#%Z < A
7 a k5 TR TRGEREME T,
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class datetime.tzinfo
FA L) —=VIERA 7Y 27 FDOWMRILE Y 7 ATT, datetime BLD time 7
FATHOSI, ARY A AARERABIEOBE (7L 21X 4 LY — Vv PHE
IRRIDERE) ZiftL £ 9,

INoOWMDA 7Y =7 MMIZHEATEE (immutable) T,
date BlOA 7Y = 7 M IZH T naive TT,

time ¥ datetime MDA 7P =27 b d 1F naive 12D aware ICHTEE T, d IF
d.tzinfo 2% None T% <., »»Dd.tzinfo.utcoffset (d) 4% None ZRI L\
il aware £ 720D £9, d.tzinfo A% None D¥H., d.tzinfo I& None TldZ\»
¥d.tzinfo.utcoffset (d) ¥ None ZIRTEHAICIX, dldnaive 72D £,

naive 24 7Y 7 b & aware A 7P 27 FORXRGIE timedelta A 7Y 27 MiTiEdH
TIFE D FHA,
P77 ZADBRIEIITO X I £F
object

timedelta

tzinfo

time

date

datetime

9.1.2 timedelta A 7Y 7 K~

timedelta 4 7% = 7 M IFGBERIE., $4bb OO HMNPRAIEOAZEL 7,

class datetime.timedelta ( [days[, seconds[, microseconds[, milliseconds[, min-

utes[, hours[, weeks] ] ] ] ] ] ] )
ETCOFIEDA 7> a T, 77 AN ME 0 TY, 5IBUIREE, REE 2/

BRBICT A5 EMWTE, IETHATODRFVERA,
days, seconds & & " microseconds D HHATLICEEESNE T, HGIEUZLTD L)
LTI E 7!
1 SUMIZ 1000 v A 7 o DIcEaINnE T,
o1 47l 60 IS N E T,
ol IRFfE]IE 3600 B ICEHAI L E T,
ol [N 7 HicEf Az N E 7,

Z0%., H. B, ~A4 703 fEn—=ZicEsns ki,
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*0 <= microseconds < 1000000

*0 <= seconds < 3600%24 (—HHDOWHE)

*—999999999 <= days <= 999999999
TR N7,

FIED TN INFE NI TH D, ND~ A 7 e BEET 2856, NI~
A4 7 a2 TORED o —ERD E>I, 216 DRNIdRbIE V<A 7 abiclL
O oINE T, FEVNIGI DG D T Wi a . HOZH L IEBL ORI 2 (R
bNAERRIE ) bDERD £T,

HofizEMALZHE HESINL&HEONEIZ 2o A 121,
OverflowError DXEHINF T,

Aoz ERLy 2 & —HIELYT 2 &) fHICZ2 ) £9, BIZE,

>>> from datetime import timedelta

>>> d = timedelta (microseconds=-1)

>>> (d.days, d.seconds, d.microseconds)
(=1, 86399, 999999)

7 7 Atz LMoL £

timedelta.min
BINDEZERT timedelta A 7Y 27 F T, timedelta (-999999999) T,

timedelta.max
RARKDMERZ KT timedelta £ 7Y 27 T, timedelta (days=999999999,
hours=23, minutes=59, seconds=59, microseconds=999999) TY,

timedelta.resolution
timedelta 727 P HFELL S WVwR/NDKRME T,

timedelta (microseconds=1) T,

IEHLD 7212, timedelta.max>-timedelta.min £ 5D THEL TL I,
—timedelta.max ¥ timedelta A 7P 27 FE L TERHETAIENTEEHA,

DT GARHLEHAD) A v 27 v A@EeRL £9:

B ([l

days UHHIE % & T8 999999999 7> 5 999999999 0D [
seconds iE 2 &3 0 2> 5 86399 DfH
microseconds | Mi¥fiEz &Ee 0 2> 5 999999 O fH]

PR=—FINTOEEEZDTIORL T

— 5

H
©
Y]
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BE R

tl = t2 + t3 R2EBEMEL T, HERE.
2 1ITEIC &bi? (1)

o+
’_\
Il

1313 EIC &bi? (1)

tl = t2 » 1 or tl | BECEEEICKZREEATT, HER, t1/i==21F1

=i % t2 l= 0 CHIUFELEZRD T,
— RIS, ] Fi==t] ¥ (-1) + ] IFE k&bi? (1)
tl = t2 // 1 W 2 U D T CRE I L. Bk 03h 255) 3ETon
7, 3)
+tl FIUMEZFFD timedelta A 7Y 27 FZIRLET, (2)
-t1

O tl*-1 EFELCTY., (1)@

abs (t) t.days >= 0 D& ZITIF +*t*, t.days < 0 DL EIT

-t DET, (2

t1-2 =13 B XN t]-13 ==

t2 - t3 2L BOESTY, HER, 1==02-38BX02==11+

timedelta(-tl.days, -tl.seconds, -t1.microseconds), ¥ X

R

1. SOBMEIZHEZETTN, A—"70—F30bLN0EHEA,

2. ZOEERIEETHY, A—"7a—L%0IETTT,

3. 0 I X A% IE zeroDivisionError 235 L £,

4. -timedelta.max ¥ t imedelta A 7Y 27 FTRET A ENTEEYA,

FIZHIEE L 28BS Z T, timedelta A 7Y 27 Flddate Bk W datetime 47
Pz 7 b EDBITMEEZ Y R—FLTWET (M2 TLEZIW),

timedelta A 7Y =7 FEOHEKIZY R—FINTED, LD/ EEOHERRZFE£T
timedelta A 7Y =27 P D/NZ 0 timedelta & B3N E T, BRSO T 7 +
WEDA 7P 27 b7 FLARIKERSTLEIDZMIET 27012, timedelta &
TPz FERBIMMOF TV 27 PRI NS L, HBIHE A == £721% 1= Tk
W ED TypeError WEHINF T, BHEDOLH., ZNEFNrFalse £7203 True 2R

LET,

timedelta A 7Y =7 ME Ny ¥ 2068 (hashable) D £ 1), GEHDOF—& L CHHT]
fie) TH O, WL pickle bz R —bL FT, T/, 7 AHEEIVTXF AT

timedelta 7Y 27 FlE timedelta (0) IZFHEL L WA

E D9,
fili F 51

>>> from datetime import timedelta
>>> year = timedelta(days=365)

>>> another_year = timedelta (weeks=40, days=84,
minutes=50, seconds=600) # 365 HIC

hours=23,

POZDEZICRYE

%5EIICELEA
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>>> year == another_year
True
>>> ten_years = 10 % year

>>> ten_years, ten_years.days // 365
(datetime.timedelta (3650), 10)

>>> nine_years = ten_years - year

>>> nine_years, nine_years.days // 365
(datetime.timedelta (3285), 9)

>>> three_years = nine_years // 3;

>>> three_years, three_years.days // 365
(datetime.timedelta (1095), 3)

>>> abs (three_years - ten_years) == 2 * three_years + year
True

9.1.3 date A 7Y 7 b

date 7Y =7 FMEIHMN (GE, H. BXUOH) Z2&RL 7, HHEBEEW AL V5 —,
THOLEED 7L I FEZ2ME ERRKOM G NIERIIER L 72 b D TERINE T,
1D 1 HTHIEHES LIFELH2 HIHES 2, Lo TwE XY, ZOBER,
ETORMEICBII2HAN L ¥ —ThH %, Dershowitz & Reingold DFEFE Calendrical
Calculations (281} %> P 7' L 3V 4 (proleptic Gregorian)” D EFIC—F L £,

class datetime.date (year, month, day)
ETDHEDPRETY, JIEIFEHETORELTH K DUTOHIICAS 2T
E72 D £EA:

*MINYEAR <= year <= MAXYEAR
*l <= month <= 12
el <= day <= HEINIHELEIZBIT S HE
HiPH Z a2 7582 G2 756, valueError DR EINE T,
fiparv A b 778, BIXORTDITARAY Yy FEMTICRLET

date.today ()
HlEOu—ANVZHNZIKL £7, date. fromtimestamp (time.time()) &
£ TR

date.fromtimestamp (timestamp)
time.time () PWET X IR POSIX ¥4 LAY v IG5, v—hLiHN
ZIRLET, YALRI VY TBT Ty b 74 —0I128IT S C BB 1localtime ()
THR=—FINTLHIHZEZ T35 E8I1CE valueError ZEH L ET, 2
DAEIE X < 1970 525 2038 FICHIRINTWE 2 ENH D T, I 2 HIHBS
A LAY Y TOMZICEEFNTWLEIEPOSIX ¥ AT LTl fromtimestamp ()
X955 ZMEL 7,
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date.fromordinal (ordinal)

TR 7L ) ABEFICNIGT 2 HMZEL, 1E1H1HBFPRL £ F
9, 1 <= ordinal <= date.max.toordinal () THRWIGH. ValueError
DEHINET, IEEDOHNMN d I L., date. fromordinal (d.toordinal ())

== d é:tﬁ D ij_o
INicr7 7 2@tz nmn L £

date.min
LHTE2HLEVWHAT, date (MINYEAR, 1, 1) TT,

date.max

ZHTE2HRLFILVHAT, date (MAXYEAR, 12, 31) T,

date.resolution

HFILLRVWHMNA 7Y =27 FEIDER/INDAZT, timedelta (days=1) TTI,
DI AN LEHD) A v 28 v 2A@EE R LET

date.year
MiifE %2 &3 MINYEAR 7> 5 MAXYEAR ¥ COETT,

date.month
MEZ &3 1226 12 FTOETT,

date.day
1 2o h5 26N HEEICBIT 3 HEETOMETT,

PHR—bFINTOIEEZDTINL £

datel - date?2
datel < date?2 datel DMRZI E U C date2 £ 0 bHiZETEHEIZ, datel
ld*date2* KD /NI VEHRLZINET, @)

EE S

date2 = datel + | date2 13D>5 datel 7>5 timedelta.days HE# L 7zHNT
timedelta 9, (1)

date2 = datel - | date2 + timedelta == datel TH 3 X I % HAN date2
timedelta ZEMELET, (2

timedelta = 3)

R

1. date2 |3 timedelta.days > 0 DEEHETLHMIC, timedelta.days < 0D

AR AN EE L £9, HEKIX, date2 - datel == timedelta.days
7D F9, timedelta.seconds 8L W timedelta.microseconds |FHEMH
INFET, date2.year BMINYEAR IZX>TCL -7 0, MAXYEAR & D KEL
ToTLEIEAICIZoverflowError A I N FE T,

2. ZDOE{EIX datel + (-timedelta) £l TIEH D T A, %513, datel - timedelta
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PA =78 — LA TYH, -timedelta A A — N7 0 —F 2 0[EEEDSH %
2256 T9, timedelta.seconds XN timedelta.microseconds IZMEMH
INEd,

3. CoEBEIIE T, A— "7 —L ET¥ A, timedeltaseconds ¥ Lk O
timedelta.microseconds (& 0 T. & I121% date2 + timedelta == datel & 7% D)
7,

4. MIDFE W% T 5L, datel.toordinal () < date2.toordinal() THDH,
DPOZDLEEZIIRYD datel < date2 £ D T, BMBEGOHEDT 7 4V FD
F7 2 T FLARKERS>TLE)DZIIET 272®I1C, timedelta &
TV FERBIMMOA 7Y 27 B INS E TypeError A INF
T, L2 Lo, #IEHEEFO L ) —/52 timetuple () BEZFFOHEAIC
Ci NotImplemented PIRINFT, 2O7v27ickh, HOHMNA 7Y =7 b

HROGHKZHRET 2F v VA2 52 T0ET, 29 TRVLES, timedelta
17/17 FERBAZMOFA T 27 b I NS & R DY == £ 721
=TV ED TypeError EHMINE T, BHEDLL., TN ralse £
3 True ZIRL £9,

date 7227 PEHEODXF—L L THWAR I ERTEET, 7B ary5F¥ A
TlE. 2D date A7V 27 MIETHDL LEALINET,

DIPICA VAV ARXAY y FERLET:

date.replace (year, month, day)
¥—U—FolBTHREINLT—F AV N\DPESZ oS 2 L2RE, FUEZ
Ffodate A7V =27 FZ2RLET, HlZIX, d == date (2002, 12, 31) &
95 &, d.replace(day=26) == date (2002, 12, 26) &%&DET,

date.timetuple ()
time. localtime() IR 7 D time.struct_time z 3R L
¥, W, %ivﬂu 0 T.DST 77 71& -1 WK&Hbh T,
d.tlmetuple() ¥ time.struct_time ((d.year, d.month, d.day,
0, 0, 0, d.weekday(), d.toordinal() - date(d.year, 1,
1) .toordinal () + 1, -1)) EZliTT,

date.toordinal ()
FTHHW7LvIIVABICET2HMAFBEZELEYS, 1 F£0 1 H 1
H25 8 1 &&Diﬁoﬁﬁw date A 7¥=x7 F d 1220w T,
date.fromordinal (d.toordinal()) == d &% D X7,

date.weekday ()
HiEgH%Z 0, HEH%Z 6 £ LT, BEHZEETIKL £9, #lZAIX, date (2002,

12, 4).weekday () == 2 ThHbOH, KIEHZRL 7T, isoweekday () bZIH
LTSN,

date.isoweekday ()
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HiEHZ 1, HiEHZ 7 £ LT, BEHZEHETEL £3, #Hl2lE. date (2002,
12, 4).weekday () == Thh, KHEHZMKRL ¥ 9, weekday (),
isocalendar () bSHEL TL T E v,

date.isocalendar ()

3EFEDY 7L (SO 4, ISOWHEF S, ISOMEH) 2k L £17,

ISOAL Yy =37 L) FBoZEMEE L TURS He o Twx 9, fllowiiHic
DT http://www.phys.uu.nl/vgent/calendar/isocalendar.htm Z 2 L T 723\,

ISO 1358272l 52 £7213 53 H D, HITHEL S E > THREICKDD £7°,
ISO fETDH BFICB I 2R DHIZ, ZDFEOKREHZELRID (LY A
JETo)yEERD £, ZOEIGAFS 1 EMEENR., ZOKEHTDISO FEIZ 7L
TYFEICBTEHEEEFLSRD T,

Bl Z1E. 2004 FEIFKEH2LSEBFE 2720, ISO FEORMDIEIE 2003 £ 12
H 29 H, HEEH2 G E D, 2004 £ 1 H 4 H, HEHIIKD D £7, -
. date (2003, 12, 29).isocalendar() == (2004, 1, 1) THhH.,»
O date (2004, 1, 4).isocalendar() == (2004, 1, 7) &&DET,

date.isoformat ()

ISO 8601 . ‘YYYY-MM-DD’ O Hf# R T XFH#RL £ 3, #2113,
date (2002, 12, 4).isoformat () == ’'2002-12-04" 7D ¥ 7,

date.__str ()
date A7 27 FdIZBWT, str(d) l¥d.isoformat () EZliTY,

date.ctime ()
Hf} % £ 375 %, #lZ1E date (2002, 12, 4).ctime() == 'Wed Dec
4 00:00:00 2002" DEIHICLTERLET, FA4 T4 7D C B ctime ()
(time.ctime () X Z D ZMIH L £ 325, date.ctime() EMEOH
LERA) 28 C BHEEIZHER L THWE 7 Iy b 74—LTIlE, d.ctime() &
time.ctime (time.mktime (d.timetuple ())) & ZHfiTT,

date.strftime (format)
IR 2 F A TR S e, B2 RBU 2 XFFI2R L £, R, 77,
BeReEHfba—FRME0 1A 9, suftime() DIRDEVN ST S,

ANV FETOHBZBA 502N L £7:

>>> import time

>>> from datetime import date

>>> today = date.today ()

>>> today

datetime.date (2007, 12, 5)

>>> today == date.fromtimestamp (time.time ())
True

>>> my_birthday = date(today.year, 6, 24)
>>> if my_birthday < today:
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. my_birthday = my_birthday.replace (year=today.year + 1)
>>> my_birthday

datetime.date (2008, 6, 24)

>>> time_to_birthday = abs(my_birthday - today)

>>> time_to_birthday.days

202

date EHEHT 2B 2L £9:

>>> from datetime import date

>>> d = date.fromordinal (730920) # Pif 141 H 1 HZ 1 HH &L T 730920 HH
>>> d

datetime.date (2002, 3, 11)

>>> t = d.timetuple ()

>>> for i in t:

c. print i

2002 ¥ A

3 # H

11 # H

0

0

0

0 # EH (0o = AIEH)
70 # —fEorht70HH
-1

>>> ic = d.isocalendar ()

>>> for i in ic:

ce print i

2002 ¥ Is0 4

11 # I1so HEFF

1 # 1so WEH®ES (1 = HIEEH )

>>> d.isoformat ()

72002-03-11"

>>> d.strftime ("%d/sm/%y")
711/03/027

>>> d.strftime ("$A 2d. %$B %Y")
"Monday 11. March 2002’

9.1.4 datetime A 7Y 7 b~

datetime # 7Y 27 M date A7V 27 FEXVtime 77 27 bDOETOER
BASTOEIHR—DA 7Y 27 FTT, date A 7P =7 b EFFRIC, datetime 138
EDOTL Y AP AHMNIERINTHWEIHDERELET; F4, time A 7P 27
b EFERIZ, datet ime (&3 H DI 3600424 P TH 5 EREL £7,

DNicav A+ 779 %2R L %7
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class datetime.datetime (year, month, day[, hour[, minute[, second [, microsec-

ond[, tzinfo ] 1111

i H, BXOHDBIEUIMAATT, tzinfo lZ None ¥721d tzinfo 7 7 ADH 7
PIADA VA VARILT BT ENTEET, KD DL BUTTEE F 72 1T RFEI T,
UMD X9 22 @iHIc A £9:

*MINYEAR <= year <= MAXYEAR

*l <= month <= 12

*1 <= day <= 26N FELHIZEBITSHE

*0 <= hour < 24

*0 <= minute < 60

*0 <= second < 60

*0 <= microsecond < 1000000

GBI o OFEPHMNC D 556, ValueError DA SN E T,

ZOMDaAY A7 78, BLXETTAXYy FZUTIRLET:

datetime.today ()
WD —A )7 datetime % tzinfo A% None THHILDELTRL F
9, il datetime.fromtimestamp (time.time ()) EFMHTT, now(),
fromtimestamp () ML TSI v,

datetime.now ( [tz] )
HEDOu—ANVEZHNEB X OREZIEL £9, 7> a v DEl4 tz 25 None TH
EZDHBEINTOLRWVWESE, ZOXY Yy Flitoday () EEKRTT D, AlHER S 1F
time.time () FA LRF VY T ZMBLETHRD I ENWTE S, L) EOKEETRAZ
RIELET WIZIE, 779 F 74— CE# gettimeofday () ZVHR—1+ 7T
DEEICIIARER 2 E3H D 7)),

Z)THROEA, *z* 37 7R tzinfo DY 77 FADA VY AY VATRIFHUL
%67, BEOHNE X ORANE 1z D8 4 bV —VICEREINE T, ZOBA. &
Bl tz. fromutc (datetime.utcnow () .replace (tzinfo=tz)) & il
%h T, today(),utcnow() BSMHL TLE 0,

datetime.utcnow ()
BHED UTC IZBIF 2 HN LR A %Z, tzinfo 2’ None THHHDE L TRL T,
ZDXY v Fidnow () ITWEFH, BIUED UTC I2&1F % HAF ERfZI%Z naive
7% datetime A 7Y 27 FPELTGRLET, now() BSHHL TLZ &0,

datetime.fromtimestamp (timestamp[, tz])
time.time () 2R T X9 %, POSIX A4 LAY vV 7IINIGT b a—Ah )7 HEA
EHRAZIR L 9, A7 avDa|Eitz 75 None TH S0, IHEIN TR0
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HOALRYVTIET Iy P72 A —b0a—AHMNE L OEZIc A I N,
BRENS datetime A 7Y =7 Ml naive b DIZh 7,

ZITHROVEA, z137 7R tzinfo DY 777 ADA VY AY YV AThRITNIE%R
57, HEOHMNE X O 1z DY 4 LY —VICEINE T, ZOEA. ik
tz.fromutc (datetime.utcfromtimestamp (timestamp) .replace(tzinfo=tz))

LEAIC 2 ) F T,

SALRYYTNT 79 b7 4—5D CBIE localtime () ¥ gmtime () TH
R—=FINT0L#HiHZEZ 7256, fromtimestamp () (& ValueError %
REIMT22E0HD ET, ZOHPIZLL 1970 £ 5 2038 FICHIR I T
WET, IBIBBIA LAY TOBRICEETN TSI POSIX AT LT
I3, fromtimestamp() I 2 IWEEHALET, ZDD, WOERL L ">
DYALRY Y TDE—D datetime T 7P 27 eI EBEIDEET,
utcfromtimestamp () DML TIZ I v,

datetime.utcfromtimestamp (timestamp)
time.time () 2NET L9 % POSIX A4 LAY v 7ICHIEd 5, UTC TD
datetime A 7Pz F2BRLET, A LRI VYTV 7y F74r—01CE
7% C B% localtime() THAR—FINTVEIHHZEZ TWEEAICIE
ValueError ZXH L 9, ZOfEIF X < 1970 4225 2038 FICHIR I 1T W
52 0HD FT, fromtimestamp () DS L TLZ I,

datetime. fromordinal (ordinal)
ITE1THIHZFREL L2 TFHINZ L Y FEFBIZNET 5 datetime 47
Pz FEIBRLET, 1 <= ordinal <= datetime.max.toordinal () T
BV ED valueError WEHINF T, FRELELTRINDI A 7Y =7 DI
., 7. B, 8L 70PiEIXTO0ERD, tzinfoliNone E%& D T,

datetime.combine (date, time)
HZohi date A7z FERUT = XN %2Rb, RHAL tzinfo
AVUNRBPEZ 6N time 7Y 27 FEFL W, HcZ datetime A
T2V FEIBELEFT, ALED datetime A 7Y =227 b d IZOWT, d
== datetime.combine (d.date (), d.timetz()) &% D £, date
datetime 7Y =7 DA, ZORAIL tzinfo IZEHINE T,

datetime.strptime (date_string, format)
date_string \Z X L 7%z datetime Z2» AL X9, format 2L 7> T
WX nE 3, 2Nk, datetime (% (time.strptime (date_string,
format) [0:6])) & % Afi TJ, date_string & format %% time.strptime ()
THXMITTE 2w ae, COBBDBKAY 71V 2R LTI anEaICd
vValueError ZiX ML £9, /N—2 a2 ¥ 2.5 Tl

DTicr7 7 2 tkEzmL £

datetime.min

— 5
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FHTE 53R EW datetime T, datetime (MINYEAR, 1, 1,
tzinfo=None) T9,

datetime.max
HHTE2HLP L\ datetime T. datetime (MAXYEAR, 12, 31, 23,
59, 59, 999999, tzinfo=None) T,

datetime.resolution
L K KW datetime A 7Yz b D &N DET,
timedelta (microseconds=1) T9,

PTICGAHLERD) A v 27 v AEEERL T

datetime.year
HiiE % &3 MINYEAR 2> MAXYEAR £ COETT,

datetime.month

MiEZ &3 1226 12 FTOfETT,

datetime.day
12265267 HEEICBITHEE TOMETT,

datetime.hour

range (24) NOfETT,

datetime.minute
range (60) NOETT,

datetime.second
range (60) WDETT,

datetime.microsecond
range (1000000) NOfETT,

datetime.tzinfo
datetime AV A I 77 info sl E L CHEZoN/A 7Y =7 Mtk i
HIEI N> 255121F None 127D £,

DIMicHR—FrSnTwaiEfznrsl £9:
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EE EES

datetime2 = datetimel + ()

timedelta

datetime2 = datetimel - )

timedelta

timedelta = datetimel - 3)

datetime?2

datetimel < datetimes datetime % datetime L L £,
4)

1. datetime2 (X datetimel 2> 5 IRfff] timedelta £8) L 72 H DT, timedelta.days >

0 DEGHELAIMIZ, timedelta.days < 0 DEARS HFMIZEH L 3, &
RIFATID datetime LR U tzinfo 2Ff b, EHEEIZIE datetime2 - datetimel ==
timedelta & 72 ) £9°, datetime2.year 3 MINYEAR & D /NI D>, MAXYEAR X
DRKREWGEICIE overflowError DSEHINFE T, AJjDSaware 4 72 =7
FOGETHLIA LY = BIREZE{fTbIERTA,

datetime2 + timedelta == datetimel & 7 % X 9 7 datetime2 Z&IE5 L £9, B AIT,
FEHIX AT D datetime EFU tzinfo X U NZRG ., AJJDSaware TH Y A LY —
VBEIEIZEL T ER A, ZDO#EEIR date]l + (-timedelta) & ZIiTIZH D T A,
¥ 513, datel - timedelta 254 — 37 0 — L R WA T -timedelta HifRDS A —
N7 0 —TFB5H[EENH 506 TT,

. datetime 5 datetime DIMFEILM /T DHHE T-23 naive TH D2, M5 E D

aware TH A GEICDAERINTWE T, R D% aware TH 9 —1523 naive D
. TypeError DEHINZE T,

/7 & b naive 2>, M7 & b aware TR LU tzinfo X Y NZFO8A. tzinfo
A UNFEHE I, FERIZ datetime2 + t == datetimel TH B Xk IH %
timedelta A 7Yz 27 bt £ DFET, TOHHEIA LY —VEIEZELITD
NE¥A,

Wi /%% aware TH7%2 % tzinfo X VY NZROHA, a-blda BLX b % £ naive
7% UTC datetime 4 73 = 7 MCEML 72D Xk H I L TfT w3, EEERIZR
LCA— N7 —%2EIIBWVWI LZRE. (a.replace (tzinfo=None) -

a.utcoffset()) - (b.replace(tzinfo=None) - b.utcoffset())
ERCIZZARD X9,

datetimel D3RZ & U T datetime2 X V) b2 R T LA, datetimel | datetime2 X
DH/PNIVERBZINET,

BAEE T D 703 naive TH ) —J50% aware D6y, TypeError DA INE T,
15 DYHEE DS aware T, AU tzinfo X Y N2 254, HED tzinfo X
YN S L, FEARD datetime [ D LM T HILE T, 1) 5 DOBHEEL DY aware
TEZL S tzinfo AV NEROGE, #HEE T3 T (self.utcoffset () TH
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5NB5)UTC A 7y P TEIEINE T,

J—=h: BIREDOHENT 74NV DA 7P 27 b7 FLAHKREZ>TLEI D
ZIET 272012, $HEETDO D ) —FHddatatime 7P =7 b B2 A
7Y 27 FDOEAICIE TypeError DEHINE T, Lo Lo, #RIHEEHE T
DY) —FHHtimetuple () BEZFFOEAICIE Not Implemented 2SR I L F
T, 2O7v 272k, HEOHMNA 7Y 2 7 MCEIRAKR A2 FET 25 v v R
ZEZTHWET, ) Th0GA, datetime A7V 27 b ERLZBOA TP o
7 Pt I NG &, HBGEE T-3== £7:13 1= TRV E D TypeError 23K
HaInFzT, BEOES., ZNZFNFalse ¥/ True ZIRL £7,

datetime A 73 =27 PEFFEDF—L L THVWAZ LN TE Y, 7—EEa Y T
FAPTIE, 2@ CD datetime 7P 27 MEIETH L EALRINET,

AVAIVARAYy FEDTITRLET:

datetime.date ()
LA, H. HD date A7 =27 FZ2KL 7,

datetime.time ()
FILKRE, 7. B, =4 70PB2Fotine 4727 b 2L ET, tzinfo I
None T9, timetz () bSHL T\,

datetime.timetz ()
WU, 0. B, <A 70, BN tzinfo X VN2 DOtime £ 7Y 27 F#iK
LET, time() XV Yy FHZSHHL TLEZE v,

datetime.replace ( [year[, month[, day[, hour[, minute[, second[, microsecond[,

einfo [ 1111111

¥—U—FolBTRHRELZX VY NDfEZERE, FUEZ DD datetime 4 72 = 7
FRIRLET, AU NICNT 28812 17H 312 aware 7% datetime & 73 = 7 M5
naive 7% datetime 4 7Y = 7 b2 AT B 72 0IZ, tzinfo=None ZIEET S I &
HbTEET,

datetime.astimezone (17)
datetime A 7Y 27 FZBRLEFT, IRENEA 7P =7 MEFiZl tzinfo X
N EFLET,  FHNBXORZIZIHEL T, A7V =7 Fddself ERL
UTC A ZF5O0, zIcBIT 20— AN BRAZ2ET L HICLET,

1z ¥ tzinfo DY TV T ADAL VAY VATHEITINELRST, f VAYVAD
utcoffset () BLWdst () AV v FldNone ZiRL Tk XA, self X
aware T2 TiEZ%h FHA (self.tzinfo A None TH-HTIEH 6T, 2D
self.utcoffset () I None ZIRL T FHA),

self.tzinfo 23tz DY, self.astimezone (tz) I self ICHEL 2D £
HASE KR 7 — % X VN Iici g 23813 iTbn EFX A, 29 Thua, fiik
ALY =V 1z \IZBIF B0 —2)UVREIT, self LA UTC KZlZ2ER T L9127
¥9:astz = dt.astimezone (tz) & L7z#%, astz - astz.utcoffset ()
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3EHE dt - dt.utcoffset () LFMUHNMNEB IR T =5 X v N 2FL £ T,
tzinfo 7 7 AICBAT 2ikim Ik, EIRFH (Daylight Saving time) DEREA Tl L
DEAMEDIL D VT2 700 2 & 23 LT 3 (17 2MEHER: & IR ol 5 %2 € 5
MEL T 255D ADRETT),

BMIZHZA LYY=V A 7P b 1z % datetime X 7Y =7 b dt 1238
MLU7zwZF T, HENPKRAT —F XA VNN DiEEZITbER VDR 6,
dt.replace (tzinfo=tz) Zfi-oT 72 I\, HIZ aware % datetime
FT7T2 7 b dt oA LY) = ATV 27 P EBRELLGETT, HARRZ
T—=F A UNOEBAZITOR WD 5, dt.replace (tzinfo=None) % f#->T
723\,

F7AINDED tzinfo.fromutc () AV Y F% tzinfo DYV 77 7 ATEEEL
C,astimezone () DIRTHRERICHELZ KITTIENTEET, =7 —DEAZE
HTBE, astimezone () ZUTOXHIICEEL £ 7

def astimezone(self, tz):
if self.tzinfo is tz:
return self
# HE% vre ICEHL, HILWIAL LY =0 F 727 278y FLET
utc = (self - self.utcoffset()) .replace(tzinfo=tz)
# UTC 705 tz DUR—A)Y A LITEHL FT

return tz.fromutc (utc)

datetime.utcoffset ()
tzinfo A% None D& . None #%ZiB L. Z9)ThwH&HITIE
self.tzinfo.utcoffset (self) ZRL FT, BHEDAD None 2. 1
HUTOKRE I ZF OB Z2R T timedelta 7Y 27 bOLTNd %R
IV IIEFINZ R L 7,

datetime.dst ()
tzinfo A% None D&, None %Zi R L., Z9 ThwiaIicik
self.tzinfo.dst (self) ZRL X7, BEDAD None #». 1 HUTD
REZIZFOMEREZE T timedelta 7P 27 bOWTNLZIRI R\
Bz 2Lk L £,

datetime.tzname ()
tzinfo A% None DY H. None #%#iB L., Z9ThwvEAEITIX
self.tzinfo.tzname (self) ZRL X T, BEHEDKD None I XFFHIF
T2 POOTNDERI OSSN EERL T,

datetime.timetuple ()

time.localtime() R TIEHXD time.struct _time %R L F T,
d.timetuple() ¥ time.struct_time((d.year, d.month, d.day,

d.hour, d.minute, d.second, d.weekday (), d.toordinal () -
date (d.year, 1, 1).toordinal() + 1, dst)) EZiliTd, BINns¥
VD tm_isdst 77 7E dst () AV Y FIE> TEREINET: tzinfo B3
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None %> dst () 23 None ZiBTHH. tm_isdst F -1 IKREINET; 29T
tcb)i;/m\ dst () PO THWEZIET &, tm_isdst 121 &) FT; 21l
NDLGAEITIE tm_isdst 1T <O ICREINE T,

datetime.utctimetuple ()
datetime 4 Y A% Y A d D¥naive D&y, TDAY v Fldd.timetuple() &
FLUTHD, d.dst () DETHRERICO2DH ST tm_isdst 280 ICHRHI S5
U3 £9, DST 23 UTC A& 2 IFT I LIRRLTH ) FHA,

d 7% aware DA, *d* 2°5 d.utcoffset () 232 L5231 C UTC KNz IERAL
I, IEHILEINZZBAD time.struct_time ZIBRL F T, tm_isdst 101
Wl XN FE T, dyear HYMINYEAR % MAXUEAR T, UTC ~DEIED &% F LT 1]
M EOER 2B Z 25612, RDMED tm_year X ¥ N MINYEAR-1 ¥ 721%
MAXYEAR+1 IZ7 5 2 E3HD 7,

datetime.toordinal ()
FHIZ L ) AEICBIFA2HMFEEEZRLEFT, self.date() .toordinal ()
EFRLTT,

datetime.weekday ()

HiEH=%Z o H#EHZ 6 ELC.IEHZ2E2E TR L £ T,
self.date () .weekday () &MU T7T, isoweekday () bbZSML TL X

I\,

datetime.isoweekday ()
HlE H % 1. HIEHZ% 7 E LT .EHZEHETEKEL X
7, self.date () .isoweekday () & F i T ¥, weekday .

:meth: ‘isocalendar () HBZMHL TLZE X0,

datetime.isocalendar ()

3 HEDOY SV OISO F,ISO #HFZ.ISO HEH) %KL T,
self.date () .isocalendar () EZ{MiTT,

datetime.isoformat ([sep])
HA &Rl % 1S0 8601 TE., 97405 YYYY-MM-DDTHH:MM:SS.mmmmmm 7>,
microsecond 78 0 DFAITIE YYYY-MM-DDTHH:MM:SS T# L 72 3775 % K
L9, utcoffset () B None ZIRI WA, UTC 26D A 7 v b 2R &
DL FEHED)6 XFEP o2 XFIBBMINET: Tbb, YYYY-
MM- DDTHH:MM:SS.mmmmmm+HH:MM & 7 27>, microsecond 30D
A121E YYYY-MM- DDTHH:MM:SS+HH:MM & 7% 0 £3, & 7> 3 v DRI sep
(F7 AN ETIE 17 ’@3‘) 31 XFDX L —F T, #ilROFHN D HA & IRZ
OFICE>»NE T, HlZIX
>>> from datetime import tzinfo, timedelta, datetime

>>> class TZ (tzinfo) :
def utcoffset (self, dt): return timedelta (minutes=-399)
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>>> datetime (2002, 12, 25, tzinfo=TZ()) .isoformat (’ ')
r2002-12-25 00:00:00-06:39"

LD E9Y,

datetime._ str ()
datetime A 7¥ 27 b dIZBWT, str(d) & d.isoformat (* 7) &l
<9,

datetime.ctime ()
Hft %2 &X$TXF5 %, #l 21 datetime (2002, 12, 4, 20, 30,
40) .ctime () == 'Wed Dec 4 20:30:40 2002’ D KXHICLTEKLET,
AT 47D CEE ctime () (time.ctime () 1ZZ DB ZMOH L £ 325,
datetime.ctime () EFFOH L ¥ A) DS CEHEIZHEILL TWE 75y b7 4 —
LATIE, d.ctime () ¥ time.ctime (time.mktime (d.timetuple())) &
E TG

datetime.strftime (format)

AW ZEMXF I cHlEl sz, HiG 2 RET 2 XFEMNE2R L £ 7,
strftime () D52 FWVITODWTDX T > a ¥ stftime() DIRDEWN 22 L TL
72\,

datetime 4 7Y = 7 b 2 {# 5 fi:

>>> from datetime import datetime, date, time

>>> # Using datetime.combine ()

>>> d = date (2005, 7, 14)

>>> t time (12, 30)

>>> datetime.combine (d, t)

datetime.datetime (2005, 7, 14, 12, 30)

>>> # Using datetime.now () or datetime.utcnow()

>>> datetime.now ()

datetime.datetime (2007, 12, 6, 16, 29, 43, 79043) # GMT +1
>>> datetime.utcnow ()

datetime.datetime (2007, 12, 6, 15, 29, 43, 79060)

>>> # Using datetime.strptime ()

>>> dt = datetime.strptime("21/11/06 16:30", "&d/%m/%y SH:%$M")
>>> dt

datetime.datetime (2006, 11, 21, 16, 30)

>>> # Using datetime.timetuple() to get tuple of all attributes
>>> tt = dt.timetuple()

>>> for it in tt:

print it
2006 # year
11 # month
21 # day
16 # hour
30 # minute
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0 # second
1 # weekday (0 = Monday)
325 # number of days since 1st January
-1 # dst — method tzinfo.dst () returned None
>>> # Date in ISO format
>>> ic = dt.isocalendar ()
>>> for it in ic:
print it
2006 # ISO year
47 # ISO week
2 # ISO weekday
>>> # Formatting datetime
>>> dt.strftime ("%A, Sd. %$B %Y $I:%M%p")

"Tuesday, 21. November 2006 04:30PM’

datetime % tzinfo & fHAGHETH S :

>>> from datetime import timedelta, datetime, tzinfo
>>> class GMT1 (tzinfo) :
def  init_ (self): # DST starts last Sunday in March
d = datetime (dt.year, 4, 1) # ends last Sunday in October
self.dston = d - timedelta (days=d.weekday () + 1)
d = datetime (dt.year, 11, 1)
self.dstoff = d - timedelta(days=d.weekday () + 1)
def utcoffset (self, dt):
return timedelta (hours=1) + self.dst (dt)
def dst (self, dt):
if self.dston <= dt.replace(tzinfo=None) < self.dstoff:
return timedelta (hours=1)
else:
return timedelta (0)
def tzname (self,dt):
return "GMT +1"

>>> class GMT2 (tzinfo) :
def init (self):
d = datetime (dt.year, 4, 1)
self.dston = d - timedelta (days=d.weekday () + 1)
d = datetime (dt.year, 11, 1)
self.dstoff = d - timedelta (days=d.weekday () + 1)
def utcoffset(self, dt):
return timedelta (hours=1) + self.dst (dt)
def dst (self, dt):
if self.dston <= dt.replace(tzinfo=None) < self.dstoff:
return timedelta (hours=2)
else:
return timedelta (0)
def tzname (self,dt):
return "GMT +2"
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>>> gmtl = GMT1 ()

>>> # Daylight Saving Time

>>> dtl = datetime (2006, 11, 21, 16, 30, tzinfo=gmtl)
>>> dtl.dst ()

datetime.timedelta (0)

>>> dtl.utcoffset ()

datetime.timedelta (0, 3600)

>>> dt2 = datetime (2006, 6, 14, 13, 0, tzinfo=gmtl)
>>> dt2.dst ()

datetime.timedelta (0, 3600)

>>> dt2.utcoffset ()

datetime.timedelta (0, 7200)

>>> # Convert datetime to another time zone

>>> dt3 = dt2.astimezone (GMT2 ())

>>> dt3

datetime.datetime (2006, 6, 14, 14, 0, tzinfo=<GMT2 object at 0x...
>>> dt2

datetime.datetime (2006, 6, 14, 13, 0, tzinfo=<GMT1l object at Ox...
>>> dt2.utctimetuple () == dt3.utctimetuple ()

True

9.15 time A 7YtV b

>)

>)

time A 7Y 7 b (=201 D) HPRZZELHL £3, ZORZRBEIZREDOHD

WEEZZT T, tzinfo A7V 27 P RN LBIEONRELRD 7,

ckwsdatetime.time(houﬂ;nﬁmUeLsawndLinwnwamndLtdnﬁﬂ]]])
2TOHBUIA 7> a v TT, *tzinfo* IX None £7213 tzinfo 7 7 ADY

ADA VARG VAT B EDRNTEET, R DGIBUIER F 7 ITREH T

D& 9 FPHICAD 9
*0 <= hour < 24
*0 <= minute < 60
*0 <= second < 60

°0 <= microsecond < 1000000.

777

NV

SIS OHFFIMNCH 2854, VvalueError PRI NE T, zinfo DT 7 #

)V MEDS None THBUHNDT 7 4L MElX 0 T,
DMicr 72 2@z nLl £9:

time.min

FHITE kbt datetine T, time (0, 0, 0, 0) TY, The earliest rep-

resentable t ime, time (0, 0, 0, O0).
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time .max
RETEA2HRBPTI L\ datetime T. time (23, 59, 59, 999999,
tzinfo=None) TTY,

time.resolution
EF LK AW datetime F 7 Y=z b o & /A DET,
timedelta (microseconds=1) TT 2%, time Z 7 =7 bR PYHIEE
WY R—=—FINTOHRVLDOTHEELTL I,

PP Gart LEHOY A v 27 v 2@tz L £7

time.hour

range (24) NDOETT,

time.minute

range (60) NDOETT,

time.second

range (60) NDOETT,

time.microsecond
range (1000000) NOfETT,

time.tzinfo
time AV A M7 ¥ zinfo il E L THEZoNIA 7Y =7 Mick), b E
INLDoGEICIE None 12D £77,

DM R —FSINnTw 282 L X7

e time & time DML TIL, *a* RZNE L Th LD BHIZRTEHEAICalI b X
DH/MInERLZINE T, BHEEF DR /28 naive TH ) — 2 aware DA,
TypeError DA I NE T, W/7OHHEHE -2 aware T, FHU tzinfo X ¥ \%
FoWG, D tzinfo X Y NIZEH S L, HAD datetime D HAM T H 7
¥ 9, M5 OFHHE DY aware TH7Z % tzinfo XA Y NZFOHE, #HEHE T IX
¥ 9 (self.utcoffset () THOHENE)UTC A 7y FTELEINE T, BHES
DN T 7 ANV DA TP 27 b7 FLAKIKE > TLEI)DEIIET 270
2, time A7 27 FBMUDTID A 7 = 7 b LR I N6, HBEE T3
== %73 1=THVHPED TypeError WEHINF T, BEDELH. Z0ZF N
False £721% True ZiIRL £ 7,

e Ny vafl, FEEOXF—L L TCOFH
o ZWF 7% pickle 1t

o 7—IHEH AV TXFAINTIE, time A7 27 M, FICEHLL , utfoffset ()
(None ZiB L 728E12132 0) 22 LW TEH L B0 a Tchuwigs, 2
DZDEEZIRBoTEHEALRINET,

DIPICA VAV ARAY y FERNLET:
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time.replace ([hour|, minute|, second|, microsecond|, tzinfo] 1111
F—T7—FHBTRHRELZAVNDEZFRE, HUEZ D time A 7Y 27 b %
BLET, X UNICNT 2% 1TH 312 aware 7% datetime 4 72 £ 7 225 naive
Ktime A7 27 P RAERT H7-0DIC, tzinfo=None ZIEET A HTE
x7,

time.isoformat ()
Hft & Rl % 1SO 8601 fEX. 9724 % HH:MM:SS.mmmmmm 7>, microsecond
230 DA IIE HH:MM:SS TE L 2 XFH 2K L £79, utcoffset () 2% None
ZRIRWEAE, UTC 604 71y b2RHETZRL . (5[ E D)6 XF
Do 5 XFAMEMENET: T4b5, HH:MM:SS.mmmmmm+HH:MM & 7
50>, microsecond 250 DEEIZIZ HH:MM:SS+HH:MM & % 0 £,

time._ str ()

time A 7Y 27 b tIZBWT, str(t) lFt.isoformat () EZfliTI,

time.strftime (format)
AR ERXFI il N, HfZ2RET 2 XF5Z2REL 79,
strftime () DB ENITDOWTDR T > a v stftime() DIRZDEW 2L T L
723\,

time.utcoffset ()
tzinfo A% None DA . None %R L., Z9 Thwi&EITIX
self.tzinfo.utcoffset (None) ZiRL £7, BHF DK None ., 1
HUTOKRKE X ZFORBRMZET tinedelta £ 727 bOowLInrzik
SV EICEINZER L £,

time.dst ()
tzinfo A% None DA, None ZBRL., Z9)ThwH&HITIE
self.tzinfo.dst (None) %ZiEL £7, BEFDHXD None 2. 1 HU T D
REIZRORAREZET timedelta A7V 27 FOWLTNDEIR I R\
Hlixp 2Lk L £,

time.tzname ()
tzinfo 2% None ®D¥ & . None %ZiB L. ZI)ThOvEAEITIE
self.tzinfo.tzname (None) ZiKL £7, BHF DD None 2 FIF
T2 POOBTNDERI OB EZERL T,

il FH 51

>>> from datetime import time, tzinfo
>>> class GMT1 (tzinfo) :
def utcoffset (self, dt):
return timedelta (hours=1)
def dst (self, dt):
return timedelta (0)
def tzname (self,dt):
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return "Europe/Prague"

>>> t = time (12, 10, 30, tzinfo=GMT1())
>>> t

datetime.time (12, 10, 30, tzinfo=<GMT1l object at Ox...>)
>>> gmt = GMTI1 ()

>>> t.isoformat ()

712:10:30+01:00"

>>> t.dst ()

datetime.timedelta (0)

>>> t.tzname ()

"Europe/Prague’

>>> t.strftime ("SH:5M:%S $2")

712:10:30 Europe/Prague’

9.1.6 tzinfo A 7Y TV b~

tzinfo IFTRIEEK 7 I ATT, 2FD, 2DV F7AFEEA A% Z{LLTHAL
FHA, By 77 7228 L, RS ED)AHLZ W datetime DX Y v
RF3BEE§ 2 tzinfo DIEHRERX Y v FZZEL TR0 BH N £9, datetime £
Y a—)LTlE, tzinfo DEMKNZLRY 77 7 Ao REEL T EHA,

tzinfo (DEARNRY 77 7 R) DA VA v AlF datetime BEXY time A 7V =
JErDAVALIIPICETIENTEET, BEDAT 7P 27 FTlE, T—F AN
ZO—ANVRENCETS2HDELTHTED, tzinfoA 7Y 27 bidr—Ah LKL D
UTC 26D% 7%y b, ¥4 L=V D4HI, DSTA 72y b2, EINLHNAELO
LA 72 27 b Do DHENTRT 720D A Y v FERHRMEL £,

pickle fLIC DV T DRFR R ERFIH: tzinfo DY 77 7 A5 5% L CHOHT I LD
TZ% __init_ () AV Y F2FELQIERD E¥A, 29 TIFIUL, pickle fLT 5
ZEIETEETDEZS K unpickle kT 52 EIETERWTL &9, ZHUIEAN 2
225 DERTH D, FEREN SN0 LNFHA,

tzinfo DEARNLRY 77 7 ATIE, UTFTDXY v FZ2FEETLINENHH £3, BE
WIZED XYy R DML, aware 7% datetime A 73 27 DT DYV 77 7 AD
A VATV AEED X)) DITIREL £, PP 51X, BICETEHEEL TL
72E 0,

tzinfo.utcoffset (self, dt)
O —A VRO UTC 226 DA 71y b%, UTCO6HAEZ21IEE L7z TEL £
T, B —A)VIREDY UTC o ElcH 256, COfEIFAICRDET, TDOXY Yy
FIiZ UTC 226D A4 72y FOREIZIET LI ICEKEINTWEDOTHERLTLE
SV B ZIE, tzinfoA 7V bMWY A LY = & DSTIEIEDIN 5% KHT %
Y. utcoffset () BZN6DEEZRIZITUIRD FX¥A, UTCA 7y
MR TH 256, None ZIRL T 72 &\, Z9) THRVLEAICIE, BN bE
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1% -1439 205 1439 O % & Tl (1440 =24%60; D F D, A7k vy FDOKE T
I HEDELS 2L TERD FRA) DT THRESI N tinedelta 7Y =27 + T
U D FRA, FEAED utcoffset () FEIEF, BZH6LUTO=2>D
LD DI DBDIZHEDTL X9

return CONSTANT # fixed-offset class
return CONSTANT + self.dst (dt) # daylight-aware class

utcoffset () D¥None ZIRI WA, dst () b None ZIRL TiEZR D FHA,

utcoffset () DT 7 4 b DX Not ImplementedError Z X L 7,

tzinfo.dst (self, dt)

HIRH (DST) BiEZ, UTC 6 HmEZIEE L TIRL £9, DST [HHoik
HDEE. None DNRINFET, DST BERNTHRWIEGAICIE timedelta (0) %
RLET, DSTWEZOEG, A 7%y M timedelta A 7Y 27 FTIRL E
I FEIE utcoffset () Z2MHL T I W), DSTA 7 X v F2SHHAJRE 2285
A, ZOfild utcoffset () PNET UTC H6DA 71y MIFBHTMBEI T
5 7-%, DST ZfEilcHifE§ 2 BEI R WRD dst () 2o THWE b 205
BRVDOTHERLTLEI W, HlZIX, datetime.timetuple () (& tzinfo X
YSD dst () AV Y FRMEAT tm_isdst 77 720%y FINLT0 5089
Wil. tzinfo.fromutc () (& dst () ¥4 LY =2 BT 582 DST ICX 3
BHEPRH B E ) DERFERET,

R X OB O 2 €T AMMEL TW3 tzinfo Y 77 7 ADA VAT VA
tz \ZLL T D

tz.utcoffset (dt) - tz.dst (dt)

23, dt.tzinfo == tz &£CD datetime £ 7 =7 b dt \ZOWTHICZIH U &S
R2RI TN BV ) AT, —HEZER>TuRFuIzh €A, 1E
WICFHEIN tzinfo DY 77 7 ATIE, ZORIYA LY =BT 5 i
F 7% v I (standard offset)” Z 2 L, FFED HPRZ D HE TIE 7% < ﬂﬁfﬂﬁ’]tﬁﬂ%
@ﬁﬁ?ﬁbfbliC("Cbiﬁbiﬁ‘/v datetime.astimezone () DFEEIFZ
@%%Ciﬁ?ﬁbflﬂi@‘fﬁ EHRXEZWB T3 ENRTEEEA; IEL(% T 5D
X 7a 7 72DEETY, tzinfo DY 77 7 ATINZIRAT S5 LB TE R
Yitr. tzinfo.fromutc () DFEEEL2 A -7 4 FLT. astimezone () I
LOoTIELLEET 2L L THEVERA,

FEAED dst () EEIZ, BZSUTDODI LD~ db DK BT
L&Y

def dst (self):
# a fixed-offset class: doesn’t account for DST
return timedelta (0)

or
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def dst (self):
# Code to set dston and dstoff to the time zone’s DST
# transition times based on the input dt.year, and expressed
# in standard local time. Then

if dston <= dt.replace(tzinfo=None) < dstoff:
return timedelta (hours=1)

else:
return timedelta (0)

T 7 AN ED dst () FEIL Not ImplementedError ZiAH L 7,

tzinfo.tzname (self, dt)

datetime 7Yz 7 b dt WCWHIET B84 LY —v4%2XFHNTERL T,
datetime B 2 — LTI XFINLIC OV ERLTE LT, FHicfr2E
KT 2 Lo BRMAERED £ 072 H D FX¥A, HIZIX., “GMT”,’UTC”, “-500”,
“.5:00”, “EDT”, “US/Eastern”, “America/New York” I3 TCHILZINE LD £,
XHHNADBIRADEGAEICIE None ZIRL TL & W, tzinfo DY 77 T AT,
FFIZ, tzinfo 7 72 ADERRIZOWTEA L T3 H0 k)i, I dt D
FFEDMEIZ X > TRE S AR ZIR L 72 WEEDH 5720, CFIETIE RS A Y Y
FEZoTna ZEITHERELTLZEI Y,

T 7 AN D tzname () FEEII Not ImplementedError ZEH L 7,

DTD XYy Rl datetime ¥ time A 7Y =27 MIZEWT, FHAD XY v FEUH
SN T EINE T, datetime A7 27 FMIEHEZGIHELTXAY Y R
WKIEL, time A 7Y 27 FEIFIEE L TNone Z XYy FIZEL X, #E>7C, tzinfo
DY 777 ACEITDE XYy FIE5IE dt 5 None DY L., datetime DE%ZH
THEIICHEBELZTNERD FHEA,

None I N7-56, REDINVETEZ RO LDIE 7 7 ARGERB T, PlIZIF, Z
DY AN tzinfo 7R AN ERRZ LR VE W) Z 2RI ITIUL, None
DNEY)TY, HEROF 72y b &2 O 2D FED R WA TR, BEME UTC # 7
vy b EIRTHDHIZ utcoffset (None) Zfli9 &b o AL LNLFEA,

datetime A 7Yz F2DS datetime() XV FDIREE L TERINTEAE.
dt.tzinfo lE self EMUA 7Y 27 MDD ET, 2—YDEE tzinfo XV v F
ZMONHI WO ED, tzinfo XY v Flddt.tzinfo & self BHILCTH S 2 LI
HLET, Z2OfH tzinfo XYy Fid dt 23 —h VT H 2 LIRIRT 20T, flbo
FALY) =V TDATY 27 FDIRBELAITOVTLALT 2 08E03H D XA,

tzinfo.fromutc (self, dt)
T 740 b @D  datetime.astimezone() FHETIHEUYH I N X T,
datetime.astimezone () oM IXN A, dt.tzinfo I self TH
D, dd DHNEIVRAT—F XA NIFUTCIRZIZ R L T b e L THAFE
9, fromutc () DHMIZX. self O —hNRFZIZZE LW datetime 7P =7
FRIBRTZEICEDHMNERAT —F A NZBEIETH I LICHD T,
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WFEAED tzinfo b 77 F7ATIET 74N EFD fromutce () FEHE%EZ K
AKTEFET, 774N FDOFEEZ BEEF 7Yy bDYA LY =, B EE
R DTG IZDOWTEIR L TW3E ¥ 4 LY =, Z LT DST BITHRZIDEIC & -
TERZIGAETIZ, A2 0WIENRLDTY, 774D fromute () H
ENRETOEAICHLTIELLK) 2 ENTER WL L I 2HE, RO (UTC »»
5D)A 7%y FOBIEE L TEINLREDOHPRLNMKET 2 DT, Z1
BOBWN BRIk TREZ2Z2EDBHDEFT, 774N FD astimezone () ¥
fromutc () DEEIZ, FERPIEHERFA 7 2 v b DEUIC F 72033 fFERE 2> D i
H 556, MEED OREZERKL 202D LNETA,

I —DLEDODaA—FZEREE, 7740V FD fromute () DFEEIFZLITD X
IICEMEL £

def fromutc(self, dt):
# raise ValueError error 1f dt.tzinfo is not self
dtoff = dt.utcoffset ()
dtdst = dt.dst ()
# raise ValueError 1f dtoff is None or dtdst 1is None
delta = dtoff - dtdst # this is self’s standard offset
if delta:
dt += delta # convert to standard local time
dtdst = dt.dst ()
# raise ValueError 1f dtdst is None
if dtdst:
return dt + dtdst
else:
return dt

LI tzinfo 7 7 ADMABIZ R L £7:
from datetime import tzinfo, timedelta, datetime

ZERO = timedelta (0)
HOUR = timedelta (hours=1)

# A UTC class.

class UTC(tzinfo):
mn HUTC mmn

def utcoffset (self, dt):
return ZERO

def tzname (self, dt):
return "UTC"

def dst (self, dt):
return ZERO

utc = UTC()
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# A class building tzinfo objects for fixed-offset time zones.
# Note that FixedOffset (0, "UTC") is a different way to build a

# UTC tzinfo object.

class FixedOffset (tzinfo):
""rnEixed offset in minutes east from UTC."""

def _ init_ (self, offset, name):
self._ offset = timedelta (minutes = offset)
self._ name = name

def utcoffset (self, dt):
return self._ offset

def tzname (self, dt):
return self._ name

def dst (self, dt):
return ZERO

# A class capturing the platform’s idea of local time.

import time as _time

STDOFFSET = timedelta(seconds = —_time.timezone)
if _time.daylight:

DSTOFFSET = timedelta (seconds = —_time.altzone)
else:

DSTOFFSET = STDOFFESET

DSTDIFF = DSTOFFSET - STDOFFSET

class LocalTimezone (tzinfo) :

def utcoffset (self, dt):
if self._isdst (dt):
return DSTOFFSET
else:
return STDOFFSET

def dst (self, dt):
if self._isdst (dt):
return DSTDIFF
else:
return ZERO

def tzname (self, dt):
return _time.tzname[self. isdst (dt) ]

def _isdst (self, dt):

9.1. datetime — EANLGHMNEE K UOKHER
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tt = (dt.year, dt.month, dt.day,
dt .hour, dt.minute, dt.second,
dt .weekday (), 0, -1)

stamp = _time.mktime (tt)

tt = _time.localtime (stamp)

return tt.tm isdst > 0

Local = LocalTimezone ()

# A complete implementation of current DST rules for major US time zones.

def first_sunday_on_or_after(dt):
days_to_go = 6 - dt.weekday ()
if days_to_go:
dt += timedelta (days_to_go)
return dt

# In the US, DST starts at 2am (standard time) on the first Sunday in April.
DSTSTART = datetime (1, 4, 1, 2)

# and ends at 2am (DST time; lam standard time) on the last Sunday of Oct.

# which is the first Sunday on or after Oct 25.

DSTEND = datetime (1, 10, 25, 1)

class USTimeZone (tzinfo) :

def _ init_ (self, hours, reprname, stdname, dstname) :
self.stdoffset = timedelta (hours=hours)
self.reprname = reprname
self.stdname = stdname
self.dstname = dstname

def _ repr_ (self):
return self.reprname

def tzname (self, dt):
if self.dst(dt):
return self.dstname
else:
return self.stdname

def utcoffset (self, dt):
return self.stdoffset + self.dst (dt)

def dst (self, dt):
if dt is None or dt.tzinfo is None:
# An exception may be sensible here, in one or both cases.
# It depends on how you want to treat them. The default
# fromutc () implementation (called by the default astimezone ()
# implementation) passes a datetime with dt.tzinfo is self.
return ZERO

196 £9. T—YH



The Python Library Reference, ') ') —X 2.6.2

assert dt.tzinfo is self

# Find first Sunday in April & the last in October.
start = first_sunday_on_or_after (DSTSTART.replace (year=dt.year))
end = first_sunday_on_or_after (DSTEND.replace (year=dt.year))

# Can’t compare naive to aware objects, so strip the timezone from
# dt first.
if start <= dt.replace(tzinfo=None) < end:
return HOUR
else:
return ZERO

Eastern = USTimeZone (-5, "Eastern", "EST", "EDT")
Central = USTimeZone (-6, "Central", "CcsT", "CDT")
Mountain = USTimeZone (-7, "Mountain"™, "MST", "MDT")
Pacific = USTimeZone (-8, "Pacific", "pPsST", "PDT")

PEHERF] (standard time) ¥ & VEIR;[E (daylight time) DT /7% FLdR L T3 tzinfo @
Y777 AT, AR O HER R RIEDMEIC 2 EdH 2D THEREL TL 2 X v, BAW
2ElE LT, BT X U AH] (US Eastern, UTC -5000) 2% 2 £ 3, EDT & 4 H DRI
DO HIEH? 1:59 (EST) LEICBB L. 10 HomBEO HIEH O 1:59 (EDT) &7 L £ 9

UTC 3:MM 4:MM 5:MM 6:MM 7:MM 8:MM
EST 22:MM 23:MM O:MM 1:MM 2:MM 3:MM
EDT 23:MM O:MM 1:MM 2:MM 3:MM 4:MM

start 22:MM 23:MM O:MM 1:MM 3:MM 4:MM
end 23:MM O:MM 1:MM 1:MM 2:MM 3:MM

DST DB DB (“start” DN v — AL DEERFEHE 1:59 25 3:00 IZRY
£9, COHIE 2MM DA 2 & 2 IRZANIFEERITITMERLE 20 £9, o T,
astimezone (Eastern) 1 DST 236869 %2 HIZIZ hour == 2 ¢ &5 ZIRT I &
3H D FHA, astimezone () BID I EZRIET S X HICT BITIE, tzinfo.dst ()
Ay FliE “Rb R RIS BT 2 2:MM) BERICHEET 2 2 L2 &2
JiuEeh FHA,

DST 234 T3 2% (“end” D) T, MEIZI SICHE ML £9: 1 KoM, v—2AL
DEERFEI T E D LA Z WA 2 D) $9: ZUIERHORBZ O 1 K3, J55
IRZIClZ, ZOH® UTC TD 5:MM IZEREIZH T L £9, v — A2 )L OREREHE 1:59
CEIFED) 225 1:00 (BEHERS) ICH OB EIREINE T, v—A LD E T35 1:MM 13H
WEWIZARD EFJ, astimezone () =20 UTC Rz [FH U 2 — 4 )L DRFZNZ K IE
I3 ZtTcu—ANVOKEIOIR2 B WE FhFE T, HERZ O TIX, SSMM 88X O
6:MM DJER % & 5 UTC IRZIEM /T & &, HERZNICZ# I N FEIC MM IZX)5D
FonEd, astimezone () BZDIZ EZRRAET 2 L HIT5I121F, tzinfo.dst ()
1 R D IR X NIRRT DEEHERF ICTFE T A 2 L2 BB L AU R F¥A, DT
i, WIZIEY A LY — v DOFEED 0 — A )L IREZNZ DST ~DY) ) %% Z R4l %2 KH§ % 2
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ECHHBICERET 2 2 L TEXT,

CDEIBHVEFVIEZFARTE W ) r—vaviid, "M 7Yy Fltzinfo ¥
70 7 A%ffo TREZ N L 21X b £ A; UTC . fho4 7 v b+ 23EE X
N7z tzinfo DY 77 7 A (BST (-5 RA]DEEL 7€y b)) oA%EEKT 7 7 A%, EDT
(4 FEDEEA 7Ry D) DAREELET I T A)ZHIRD, DTS RIBELITA,

9.1.7 strftime () DIRDEL

date, datetime, B time A 7Y 27 I T, HWEERI XTI Ta v
Fa— L L CTHRHRE N 2 ERT 570D strftime (format) XV v K&
F—FLTWES, REHICWS) & d.strftime(fmt) & time €Y 2— LD
time.strftime (fmt, d.timetuple()) DXIHIWKHELFT, ZZLETDL 7
Y7 M2 timetuple() AV Y FZ Y R—FLTWEDITTIEHD FHA,

time A 7Yz 7 FTlE, . H, HOlED WD, 2o ERAba—F289 2 &
MTEEFA, EHRHGE S -84, FlF 1900 ICEZHZ N, HEHIZ 0 ICE X
A6NET,

date 7Y =7 FTlE, K, 7. B, ~A 7aPofidriznwizo, z2nsoEta—
RZEfi) 2 ENTEEVA, BMERHESGA, CNoDfEiF o KESZONE T,
N— 326 TEM: time BXWN, datetime A7 =7 bk, 6 HTETOHIDIN
rvA47ubEFCiREIN st EXZ VA= L ET, naive £ 7Y =7 b Tlx, FH
fba—"F sz BXY ez FHLFINCEEHRZ 5N FE T,

aware 7 7 = 7 F TR T kI Ick D) £

%z utcoffset () ¥ +HHMM & % \» i -HHMM DR %Z b o7 5 LT D XFF
ARSI NE T, HH 1 UTC A 71y FRf%Z 5 2 % 2 HTDXLFF]T, MM
X UTC A 7%y b o%52% 2 fioXFH T, #l 21X, utcoffset ()
23 timedelta (hours=-3, minutes=-30) ZiRL7Z%EH. %z 1X30F5
7-03307 ICEEHOD 7,

$2 tzname () 23 None ZiR L7256, 32 32 FANCESH LD £, 29 T\
B, Sz IHRINEICEES IO D 32, THUIFIITRITFIUIZRD F¥A,

Python 377V b 74 —LDC 747 79VD6 strftime () BEZNESHL, 77 v
F 74 —LBON) T —> a3 izl HBILtDT, YRA— I irEMLa—
Fosety Mx7 7y b7+ —LBTEZDY 3,

PINDY A b IZ CEEHE (1989 4ERR) 38k T 2 2 CoFEha — F©, BHECIERHN
B TCOEETEHEL £9, 1999 Fikd CEEETIIERLa— F2EmZInTnw3DT
HEELTLEI 0,

strftime () DIEL K BET 2 4EDRE RHEFHIZ 77 v b 7 4 —LETERZYD 9, 7
7w b7 4 —=LIZB b ST, 1900 FELARTOFIXH ) Z B TE EHA,
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o o° o°
KX X

oy — oI NEHAZR I LET
ur—NVolEHALEZERRNLET

o= NI NIHAZR I LET

O —NVOH4ZFRRLET

v’ — VO HKZEY 2B TRRLET

Ao HIZH % 10ELL L 237 [01,31] 2ER LT
<A 7afb% 10 8L L 72 X741 [000000,999999] % £ L £ 9 (A | (1)
50HOINET)

R (24 RERIEED) %2 10 8ERZL L 72 X741 [00,23] 2 £ L T
Rf (12 RFEERED) %2 10 #ERGL L 723079 [01,12] 2Fn L £
RO HIZE % 10 8EREL L 72375 [001,366] #FRRm L £7
H7%Z 10X L 72305 [01,12] 2R L ET

g7 10 #ERFL L 723051 [00,59] 22 L7

07— LD AMBLLIEIPMZERLET (2)
W2 10 #ERFL L 723551 (00,61 2R LT (3)
EFOEBE S CEOME D IZHEER &3 %) % 10 #EFREE L 7230551 [00,53] | (4)
PRANLEFTHEORMOHEH I I OHIZOBEIZE TS ELET
EHZ 10 #ELFE L 72305 [0(HIEEH),6) ZFRR L £ 7

FhoEEF T GHOBE D ITAEH &7 %) 2 10 #ERGE L 7230551 [00,53] | (4)
ZERRNLETHEORYOHIEH I T PHIZOEICETA2ELET
v — O HMNZEY A TRRLET

v/ —)VORE 2 Y 2 A TRRLET

HAC 7 L o4FE (8 2 #7) 2 10 #EZRGL L 72 X541 [00,99] 28RN L £7
Hidd D DIEZ 10 R L 2 XFHN 2RI L FT

UTC A 7+t v b% +HHMM & L { IZ-HHMM OFEXRTERLET A7 | (5
¥ x 7 b D3 naive TH TUEZELTF)

FALY =V DEHT RN LET (4 7Y =7 b H¥naive THIULZELTFI)
XFrsr ZFRRLET

Notes:

1.

strptime () BB icfibnGE. st HETF I 1006 6 OB F2ZT
T, A6 0o 3N Ed, of 13 CIEENKOF NNy MRS N E T,

. strptime () B HIcfEbN GG, sp ETIXHIOKRHE 7 4 =V FD A

WL, sIHREVHEbNrD L) ITIR2FEF T,

CHIPHIZ 0225 61 TIELWTY; ZHUEH) B9 E. BOTHTIN 28D ) %

IMEEBLTCHOI LTI,

. strptime () BB LIfEbN GG, sU L swiiETIE, FLEHDIIEES N

GG ORETOAEbINE T,
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5. #Z1X, utcoffset () Dtimedelta (hours=-3, minutes=-30) ZiRT &
L7266, %z IIXTF], 7-0330" CEEHZIONET,

9.2 calendar — — MR HL V5 —ICEHI DEEEE

COEIS2—NIF Unix D cal 7027 50DLI b Ly ¥ —HA%RF\wv. Z2RI
ZTHAVY Y —ICHET 2R BBEBMLZRIEL 7, BHETRINneDAL VI —1F
(Z—uay RoEplicfit-7) HEHZE KT & L, HIEHZREDOHE L TVE T,
setfirstweekday () ZHW3 Z T, HIEH 6) hDBEH Z B F D ICERET 5
ZEWTEZYT, HiN 2R THIBUIBEEMECE5 2 7, BT 28888 & LT, datetime
Etime BY 2a— L 2L TLEZ W0,

CDEY 22— )VTREET I E 7 7 ADIZFEA L L datetime ITKAELTE D, Bk
LARKLBIMRDO 7L T A BEZAHL £9, ZDJi T Dershowitz & Reingold O HFE
FCalendrical Calculations 12 & % proleptic Gregorian fEIC—E L TE D, FHEHTIIETD
RHROHRE L e/ E LT Ed, r— (G proleptic Gregorian J& & (& 7L 27 A J& il
E (1582 4F) BHNCOWTH 7L T YA FTEVERTIED D Z & TISO 8601 %4 &T
bEHINTVET)

class calendar.Calendar ( [ﬁrstweekday] )
Calendar 7Y =7 b %1ED £9, firstweekday \3EETHDIEF ) OWEH % 5
ETHHDTY, 0 HIE(T 740V 1), 6 %6 HETT,

Calendar A7V 7 NI INEIHAL V¥ —DT =¥ ZHiiT 57-DIfliz 5
W OPDAY Y P2t L T ET, L2 LEIPEREZO L DIFRMEEL ThE Y
ho ZVUIY T 7 7 ADMLEFLZDTY, /N— a3 25 TEM. calendar £ ¥ A
FYVAINELLT DAY v F93d h £,

calendar.iterweekdays (weekday)
WEHOET % - HEHERT 24 T7L—F9%2RLET, /1 TL—F2oE6N5K
WIDRF1Z firstweekday () DIRTHFERUICED £7,

calendar.itermonthdates (year, month)
year 5 month HIZW T 54 7L —3 %KL ET, DA TL—FIEZDOHDODAETD
H (datetime.date £ 7Y =7 F & L0) BLXUNZDHiEDH THIZKITHE
IV T2DICRELRHZRL £T,

calendar.itermonthdays2 (year, month)
year 5F month HIZX$ % itermonthdates () EMLU I BATL—FZKRL %
T, BRI NZDIEHMNOBF LIEHZRTEFDY 7V TT,

calendar.itermonthdays (year, month)
year T month HIZ®N9 % itermonthdates () EALC &I BRATL—F2IKL %
§, BRSNS DIFHMNOEF T TT,

200 — 8l

H
©
Y]



The Python Library Reference, ') ') —X 2.6.2

calendar .monthdatescalendar (year, month)
year fF month HOMD Y A b 2K L £9, #HIZATEDD datetime.date 7
Pz b rokbYARTY,

calendar .monthdays2calendar (year, month)
year - month HOED Y A 2K L £§, HIZ2TELO2OHMNOE T LIEHZRT
BrDYy TNPp5k2b ) ARTY,

calendar .monthdayscalendar (year, month)
year fE month HOFED V) A+ 2R L £ 7, HIZE2TES>OHMNOE T 6225 A
F T,

calendar.yeardatescalendar (year[, width] )
HRESINTFEDOT—F 28R g TELET, BRI NAHEIZHDIMOIDY R F
T, HOWMIIRAT width » A (77 2V Mi337 H)rTd, &£HIZ4%0L 6
W62 h, FEIE1 2L TH»SRD £9, FHIE datetime.date £ 7V =
7 LT,

calendar.yeardays2calendar (year[, width] )
HEINIEDT =Y ZEIZIA TR L £ (yeardatescalendar () &H
BT, DY R~ DhDBHNOKT EHOBT DS 7t £§, HOHP
NOETDOHMHZEL T T,

calendar.yeardayscalendar (year[, width] )
HBEINLEDT =Y 2B TR L £9 (yeardatescalendar () &F
BETT), MDY ZX FohHAOEFIZAD £9, Ao#iFENOHZE e TF,

class calendar.TextCalendar ( [ﬁrstweekday] )
CDIFABTVAYTXA DALY =2 BT 5DIHAET, N—Yav
2.5 T, TextCalendar A Y AZ VAIWIZLLTDAY v F23dH D £,

formatmonth (theyear, themonth[, w[, [ ] ])
ODEHTDAL v —2ERATOXFHNITRELET, wic kD HOIEZZEZ
LIENTE, ZN6EEVI VYV IINET, [IKXDFHOFRRINBAT
BEEZDIENPTEET, setfirstweekday () XV Y F Ty FIN’k
DRI DWEH KA L £ 7

prmonth (theyear, themonth[, w[, l] ] )
formatmonth () TIRENDZVEHZDAL V¥ —%2BNIL£7T,

formatyear (theyear[, w[, l[, c[, m] ] ] ])
mAND o705 —FEDAV v —2EBITOXFIITEL £ 7, FREDOTI%
w, L cl3znzn, HIIOERE, SHOTENOH &L HOBD A RX—Z D
HEEBRTLHDDHDTY, setfirstweekday () AV Y F Ty I
7ZADERIDOMEH KL £T, ALV —%2 NI TEZRYIDMEIZT T v b
7 A — LI L £
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pryear (theyear[, w[, l[, c[, m] ] ] ])
formatyear () TREINSZ ~FEHDAL V¥ —%2HIL £T,

class calendar.HTMLCalendar ( [ﬁrstweekday] )
DY FAITHIML DAL V¥ —%ERTL2DIEZET, N—Ya v 25 THE
M. HTMLCalendar £ Y AZ YV AIIZIZLL T DAY v F3H ) 97,

formatmonth (theyear, themonth [, withyear] )
ODEHDTDAHL VY —% HTML DT —7)VE L TGRL T, withyear 3ET
HIUT~Ny FITBELEENE T, 29 THRIFIUTHOARTZ T oMb 7§,

formatyear (theyear[, width] )
—EFDOAVL VT =% HIML O T —7 )V E L CGRL £, width DI (77 #
W ETIE3 T MMy Aoz —~(TIcNd 20 2EEL 7,

formatyearpage (theyear[, width[, css[, encoding] ] ] )
—AEGDOA VL v F =% DDA HTML X—Y L LTRL £ ¥, width D
H(T7 AN ETIE3TH My Hoz —TIcND 202 EEL 7, css &
HONDEAR T —T 4 VYV TAZ AN — FDARTTT, AF AN — &b
BWEKIIZTB72DIT None ZIET Z LD TEET, encoding \ZIXH I
ALY A=—T A4 VIR IBELET (T 74NV EFTRVAT LT 74V DIV
aA—F 4V ITE),

class calendar.LocaleTextCalendar ( [ﬁrstweekday[, locale] ] )
D TextCalendar DY 77 FATIEavy A7 78 iculr—V4%2ET I L0
TE, AV y FORVETHPEABEEIN a7 —1DbDILEh £¥, T
Q7= NLya—574 v 7 EEUEAICIE. HRBHD A 7T ilidr=a—
FELTGRINET, N—2 a3 2.5 TEM.

class calendar.LocaleHTMLCalendar ( [ﬁrstweekdoy[, locale] ] )
Z D HTMLCalendar DY 77 ZATIXavy A M7 7%icar— V4% ET I LN
TE, AV y FOBRVETHPEHSEES N7y —LDbDIEDET, 20D
O —ARrra—74 v 7eathaicid, HPEHDA- 737l =a—
FELTRINET, = a 25 THEIL

i T XA MDA L VY —ICBL T, 2OFT 2 —)LICIZUTD X ) 2B it
NTWET,

calendar.setfirstweekday (weekday)
HoOmGIORH (0 XHIEH, 6 IZHIEH) 28 & L £9, &% MONDAY, TUESDAY,
WEDNESDAY,:const: THURSDAY, FRIDAY, SATURDAY X UN:const:SUNDAY 13 f#HH
RN TwE 3, flzX, HIEHZHEOBBHICERET % L Eid:

import calendar
calendar.setfirstweekday (calendar.SUNDAY)

N—3 3 v 2.0 TEM.
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calendar.firstweekday ()
BESRES N TV S HORYIDEH ZE L £§, »N— 3 >~ 2.0 TEN.

calendar.isleap (year)
year D7 & :const: True % . % 9 T} 3R const:False ZiR L 7,

calendar.leapdays (y/,y2)
#HiPH (y1 ... y2) $5E SN HBIOEFE OB ZIK L 9, T Tyl R y2 3FE2FE
LT, V=320 TEH: Python 1.5.2 Tlk, Z DRIEIIHFLZ ¥ 723> 7
PACIRENIEL £¥ A,

calendar .weekday (year, month, day)
year (1970-...), month (1-12), day (1-31) TH5Z 67 HDOWEH (0 IZHKEH) Z&
L ij‘o

calendar.weekheader (n)
BN EHAZ GG~y Y 2R L ET, n ZKIEHZMXLFETRITIZIEEL
£,

calendar .monthrange (year, month)

year & month THHEINHDO—HODMEH L HEZKL £,

calendar .monthcalendar (year, month)
HDOA Vv ¥ —%24F0TIRL£d, &frildzR L, HO#HIPHADOHIZ0ICRD £
T ZNENDHIL setfirstweekday () TaREZ L TWARWIRD HIEH 2515
¥ ET,

calendar.prmonth (theyear, themonth[, w[, l] ])
month () BIBUC k> TRINSAHDO ALV V=% L ¥ T,

calendar.month (theyear, themonth[, w[, l] ])
TextCalendar D formatmonth () XV FZFHLT,. OLHTDOHL V¥ —
EEBITOXFINITRL T, /N— 3 » 2.0 THEM.

calendar.prcal (year[, w[, l[c]]])
calendar () BBTCRI NS —~EHDAL v ¥ =2 ML £7,

calendar.calendar (year[, w[, l[c]]])
TextCalendar @D formatyear () XV v FZFAHL T, 3506 7% % —FE/D
AL V= EEITDOXFINTRL £, N—= a v 2.0 THEL

calendar.timegm (fuple)
BEIZ H D £ ADMEN Z2BIECT, :mod:time T 22— )LD gmtime () BHED R
DX BRI DY 7NV 2Z T, 1970 F2 kM L L, POSIX Btk Ly a—F
&2 Unix DY A LAY FITHYT AEZRL 3, EFE. time.gmtime ()
& timegm () BNOEEZ L £, /= 3 v 2.0 TEN

calendar €Y 2a—=NVDOUTDOT =Y @EEZFHTL I LN TEET:
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calendar.day_name

WHifEonr— L coliEH%ZE£ TS TT,

calendar.day_abbr

HfEDwr —) ) comiEIniEHz2E£IEIITT,

calendar.month_name
BHfEoar — NV TOHOHZRTEINITYT, ZORINIEFEDRIHFITH > T, 1
HEETFD1TRLETDOT, EXW13H5D D ICmonth_name [0] 23T
N 9,

calendar.month_ abbr
BEoar =)V CORMI NI H DA ZEZTESNTY, I OELINIET OFIHRFIC
MoT, 1HEBFD 1 TRLETOT, EIN13H %R D Imonth_name [0]
M FHNCT D £ T,

=F

Module datetime time €Y 2 — )V ERIBEEEZ Fio - HAf LR HOA 79 = 7 Mg
mA >y 7z—2A,

Module time KL )L DRI B U 72 BIEGHE,

@

9.3 collections — GgELR IV TF - T—5H

N=Ya v 24 TEN. 2OEY -V TREEREZa YT T - TS RIZIEL T E
T, BIEED E 2 A, deque & defaultdict &) 20D 7 —FML namedtuple ()
EVIHIT=FM7 77 FPVBEBBHD £, N—Y a3 v 25 TEM: defaultdict DB
M.oN—= 3> 26 TEMH: namedtuple () DBEM. 2OEY 2 — VRS 2Rk 7 o
Y7 FlE, Python DML 2> 7 ), dict, list, set, tuple DO DIZHRD £,

TRtz avTrEilic, A7 a v e L Tbsddb €Y 2 —)VAYin-memory b
L X file Zflio7z, X% X — & T 2P EFFEZ. bsddb.btopen() AV v F
THRMEL TV ET,

a2y 7 FRNTHZ T, collections €Y 2 — L3> 7H?D ABC (abstract base classes = fili
RIEAT) 2L T E T, ABC 1E7 7 ADRFEDA ¥ 7 = — & (il Z1F hashable
 mapping) ZF> TV ENEIDZT AP TZ2DIHMHLET, N—Y a v 2.6 TEH:

Added abstract base classes.

9.3.1 ABCs - abstract base classes

collections €Y 2 — ) )LIZA T D ABC 2t L 9,

— 5
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ABC AL TUL | Abstract Mixin Methods
57 7R Methods

Container __contains_ |

Hashablle __hash__

Iterablle __iter_

Iteratiofterable | _ next_ __iter_

Sized __len_

Callablle _call__

Sequenc8ized, _ _getitem__ | _ _contains_ ._ iter_ |
Iterable, __reversed_ . index, count
Container

MutableSequanee | __ setitem__ | Sequence 2GR L7z XY v F &

_ _delitem__,| append, reverse, extend, pop,
insert, remove, __iadd___

Set Sized, _le 1t eq_ ,_ _ne_ ,
Iterable, __gt__, ge_ ,__and__, or___
Container __sub__ ,_ xor__ ,and isdisjoint

MutablleSet add, discard | Set > SfkAK L 722XV v F &, clear, pop,

remove, _ ior_ ,_ iand_ ,
__ixor_ ,_  isub_
MappingSized, _ _getitem__ | _ contains__ , keys, items, values,
Iterable, get,__eq ,_ _ne_
Container
MutablieMapping __setitem__ | Mapping 226K L7 XY v F & pop,
_ detitem__,| popitem, clear,update, setdefault
Mapping¥iewd _len___
KeysVieMappingView, _ _contains_ ,_ iter_
Set
ItemsV|iMappingView, _ _contains_ ,_ iter_
Set
ValuesVNeppingView _ _contains_ ,_ iter_

INHDABCIZT 7ARA VAY VADREDHKRZIRME L Tw a0 E) 22T AT
202 ET, 2

size = None
if isinstance (myvar, collections.Sized):
size = len (myvar)

BODD ABCIZa vy 7 FRIAPI 2142 7 5 A2 T 2D 2T % mixin L& LT
b ZET, HlZIE, set API 2152 7 7 A2 EL 56, 3 DODIERITH 5 iR X
Y F __contains__(),__iter_ (),__len__ () ZJDHETT, ABC »%ED
D __and__ () ® isdisjoint () E\Voz XYy FZEEEL T,
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class ListBasedSet (collections.Set):
rrr WXL AEYMHELZELL T, hashable 2L 2w
set DHIDIFELE 777/
def _ init_ (self, iterable):
self.elements = 1lst = []
for value in iterable:
if value not in 1lst:
lst.append (value)
def iter (self):
return iter (self.elements)
def _ contains_ (self, wvalue):
return value in self.elements
def len_ (self):
return len(self.elements)

sl = ListBasedSet (' abcdef’)
s2 = ListBasedSet ('defghi’)
overlap = sl & s2 # and__ () & ABC IZX b HEIICERMEI NS

Set & MutableSet Z mixinfl & U THHT % & EDIEEA:

1. oD set DEAFIZHFT L\ set Z/EL DT, 77 4L b D mixin XV v Fiditerable
DOFILVA VR VAT 5Tz BELEY, V7 7ADAVARLTF7
% 1¥ ClassName (iterable) DD 72 F v ZFFOLIREINE T, WNHD
_from_iterable() EWH 7 FAXY Y FdScls (iterable) ZFEOVH L THr
Lwset ZEBH D TIDIREDHEONTHET, 23V ALF 75D T 2F v
B2 7 7 AT set 219 5413, iterable 5| B 6 FH L \WwA YV A YV ZAZEKT
% X912 _from_iterable() ZA4—"—7 4 FT20ERH D £7,

2. (ERAEWRIIZOFE FIOHEEZIN ETAHWT) KZ A —1N—F5 4 KT 23854,
_le () FUZHERETUI., ZoftoEEIZHINIERL 9,

3. Set mixin ML set DNy ¥ 2 {BZ G TS _hash () AV FZRHELE T, T
X T D set A3 hashable % immutable & (XfR 5 2\ T, hash___ () L
A, mixin %Z{# 5T hashable 7% set Z{E 551X, Set & Hashable D%
WAL T, __hash = Set. hash EEHRL TL I\,

%,

s MutableSet Z{fi-> 7l & L T OrderedSet recipe

@

e ABCs IZOWTOEEMIZ. abc EY 2—)L L PEP3119 2 L TL X\,

9.3.2 deque A 7YV ~

ckwscollections.deque([ﬁaubk{,maxkn]])
iterable TH5Z 6N T =956, HL\>deque 7Y =7 % (append () &
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o) EP AL L TGRL £, iterable DS HEE I 1172 WEE, HT L\ deque
7Y MBI T,

Deque &1d, AF v 7t X a—Z2—LLZDDTT (ZDHHNT "7y 7y &3
HF 3N, T4 Tdouble-ended queue; DEMEIETT), Deque 1ZEH & DMl S b
append & pop YHJEET, ALY R =7 TAERVENLL, ELLDHAPLDH
BEZ0(1) D7 A=<V ATHEITTEET,

list A 7Y 27 M CTHRROEAEZFPITE £ 928, Jiudmd 2 EE R OBIEIC
Kbtk b, WD 7= RIEIEADY A4 X LA ’El—fﬁﬁﬂxé &9 % pop (0)
® insert (0, v) REDEETIEI AR VBEHD/ZZHIZ O(n) DA A FENEL
L9, N—=2av 24 TEM. maxlen ﬁi‘?ﬁ'ﬁ:jéfﬂﬁiﬁo 72D None 72> 72354
deque IAEDH A XETREL LD T, ZNUNDGE. deque IFTFESI N
RARICHREINE 7, BEIDHIRI 17z deque DS\l Xwicke s &, FH L WEE
ZEMT 5 & ZITBM L ZERE 728N L 72l s BESETConE T, £
IDMHIPR X 4172 deque 1F Unix I2E1T 5 tail 74 V2 LRI 2R L £,
b VYT a D tracking RIS 7 EHEL T EEL T —% 7 — )L (pool
of data) 7% EWZ LTI, N—= a3 2.6 TEHE: maxlen 37 A =% Z8BML L
7o Deque 7 7Y =27 MILLTD L) B AV Yy FZHYR—FLTWET:

append (x)
x % deque DHPNZD T M A F T,

appendleft (x)
x %z deque DEMIZOFMA £ 7,

clear ()

deque 25T RTOHEFEZHIBRL., BRI Z0ICLET,

extend (iterable)
A 7 L —Z L A[RE %% 514X iterable 2> 515 5 1 5 FF % deque DATHNTIENN LA
RLET,

extendleft (iterable)
A 7 L —2 Al 7% 51 & iterable 7> & 13 5 1. 5 B3 % deque DZEMNZIENT LHA
RLUET, HE: A2 oBIMLfERIZ. £ 7LV =25 8DNER & 1327
£9,

pop ()
deque DA S HFEZ O EDHIBRL., ZOEEZIRL £7, WEIFVLEDD
HFEEL VA IndexError ZFAEIEE T,

popleft ()

deque DEMI S HE XD EOHIBRL, ZOEEZIRL T, BEIVLEDD
HFELZWEAIE IndexError ZFAEI ¥ F T,

remove (value)
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RAICBIN S value ZHIFRL ET, HELAOD L LB WVEAIR
ValueError Z2FAE S F I, N—=Y 3 v 25 TEM.

rotate (n)

deque DEFEZRAEKTn ATy 72T AICE—T—FLET, n WEDHED
B&k, Alce—7—FL ¥, Deque 20 &OfHICu—7—F952 L1
d.appendleft (d.pop()) &L TY,

FRLOBEDIZDIT D | deque ZRD K ) BHEffz Y A —FLTwEd: £ 7L —51k,
pickle, len (d), reversed(d), copy.copy (d), copy.deepcopy (d), in BT
X2EEMAE, 2L Cd[-1] BEDHFAFICLZEH, MOV YTy 7 AT
X 213 0(1) TIA, FRIITITOVTIE Om) DESTY, ML T VT LT 7R AN

WL 5 Y X P 2> TS,

I

>>> from collections import deque
>>> d = deque ('ghi’)

>>> for elem in d:

.. print elem.upper ()

G

H

I

>>> d.append(’ j")

>>> d.appendleft (" £")

>>> d

H=

3DDBEFEDPLLDLF L deque 2K 5,
deque DEFZVEDTOHRLLES,

BL R E AR 7T,
L wERZ Ao 727,
deque DEBIZ,

deque([lfI, IgI, Ihl, IiI, /jl])

>>> d.pop () # WHIFAGHOEZ ZHIER LIKT,
14 jl

>>> d.popleft () # WHIFALEMOEZZHIRR LR T,
Ifl

>>> list (d) # deque DNE%ZVYAMIZT 5,
[lgI, Ihl , Iil] A

>>> d[0] # OHIFALEMDOEFZEDZE L,
Igl

>>> d[-1] # WHIZALAMDOEZE LD ZE L,
Iil

>>> list (reversed(d)) # deque DHNEZMIATY A MIZT 5,
[("i", 'h", "g"]

>>> ’'h’ in d # deque %W,

True

>>> d.extend(’ jk1’) # HEOHEEZE LIBT3,

>>> d

deque ([’g’, 'h’, "i’, "5, 'k’, '1'])

>>> d.rotate (1) # fin—7—Fh

>>> d

deque (["1", "g’, 'h', ri’, ’j’/ "k"1)
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>>> d.rotate(-1) # Fa—5—F
>>> d
deque([’g’, ’h’, ’"i’, "3', 'k’, '1'])

>>> deque (reversed(d)) # L\ deque ZHIHTHOL %,
deque (["1", "k", "3", "i’", "h’', "g’])

>>> d.clear () # deque %Z2IZT 3,

>>> d.pop () # 22D deque D56l pop TER\,

Traceback (most recent call last):
File "<pyshell#6>", line 1, in -toplevel-

d.pop ()
IndexError: pop from an empty deque

>>> d.extendleft (' abc’) # extendleft () WFASIZWIEIZT 5,
>>> d
deque ([’'c’, 'b’, "a’'l)

9.3.3 deque DL VK

ZDHi Tl deque o003 FIE T T —FE2HNLET,

rotate () AV v FOEPIF T, deque D—ZUDHLZDHIFRLAZDTESZ LIC
mhEd, 2l del dn] DFfFZ Python FE2ETIlE pop L 2 WEIEE E T rotate ()
=

def delete_nth(d, n):
d.rotate (—n)
d.popleft ()
d.rotate (n)

deque DYIY L 2F T2 DIch, RO 7 7o —F 2w Ed, FITNRELE
F% rotate () IZ&>Tdeque DEIGETH > TETH 6, popleft () Z20> Tl
WHEREABLET, ZL T, extend() THLVWEEZEBMLZDL, #Oou—7—F
TH EIWREIF LD TY, 20770 —F20PLAbD L LT, Forth ¥ A LD
A%y 7EAE. D% D dup, drop, swap, over, pick, rot, BL N roll ZFEET 25D
bEH T,

BESADT—% « V¥ 7 avy7ILaTY XL, popleft () ZEBIAITA THEHES
EDREL, V¥ 7y a vy HOBEZEM L T2 6 append () Tdeque ICRL TR S I L
&0, BERPORRNICER T2 2 L TEET,

L ZIEANTRICE ST AR TANT VAINTL HEREZ DL D WA, 2 oD
T5/)—FZ20ED2DV AN V=TT B LI FET:
>>> def maketree(iterable) :

d = deque (iterable)
while len(d) > 1:
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pair = [d.popleft (), d.popleft ()]
d.append (pair)
return list (d)

>>> print maketree (’abcdefgh’)
(eetrar, "1, e, rd' 1, (e, "t£71, ["g", "h']11]]

E IR Z 4172 deque 13 Unix 128 T 5 tail 74 VFZICHA T 22 HEMEL £ 7

def tail(filename, n=10):
"7 7 ANDERED n fTEET .’
return deque (open(filename), n)

9.3.4 defaultdict A 7Y 7~

class collections.defaultdict ([default_factory[, ] ])
HlLwerT427yar )V RoA 727 b 2IBELET, defaultdict ZHLIAAD
dict DY 77 FATE, AV Faet—"—74 FL, ESAARWHLRA V2
YAERE 1 0BML TwEMSHE dict 77 ALELTY, AUEHTICOWTE
IR CIRESNTHET,

1 2DE#F default_factory BEDOWIAMETYT, 77 4V i None TY,
B DIIEIZF—7—Fol8b 5D, dict DavYAFI77ICHl-Z 6Nl
HEERICEbIET, N—Y a2 v 2.5 TBINL defaultdict 7Y =7 M
HED dict ITMAT, UPDRAY y FE2FELTHwET:

__missing__ (key)
H L default factory @D None THIUX, TDAXY v FldKeyError
B Z . key ZHIBE L THAEIEET,

H L default factory MDY None THRUNIE., ZDOX Vv ik
default_factory ZH|EE LTHEUIHEL, 722607k key IZHIET 3
T7ANMEZIED £9, 2L CZDME%E key [T 2% FEHIC 8RR L T
RO E9,

H L default_factory OWEHBHINZFHEISGEICIE, BHEETZD

F FHINEET T,

DAYy FlEdict 77 AD __getitem () AV Y FT, F—=2FLEL

oG AICIEINE T, HE2RITHNEHREIEL2DELHIZLT

b, _ _getitem () 26 b ZDF FMHIR L BN DFAEL £,
defaultdict A 7Y 27 MEIUTDA VY RAY VAEKZTR—FLTWVLET:

default_factory
ZO@MEIX _ missing () AV v FiIZkoTEbnEd, ZNIHEETN
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WXav A7 78DFE 158Uk > Tk 3, 29 ThIFUL None 127
Oi‘g‘o

defaultdict OERRH

list % default_factory €952 LT, ¥—=fliR7DL =7 VA% A+ DFEEH
~fHRIC V=T TEE T, -

>>> s = [('yellow’, 1), ('"blue’, 2), ('yellow’, 3), ("blue’, 4), ('red’,
>>> d = defaultdict (list)

>>> for k, v in s:
dlk] .append(v)

>>> d.items ()
[ ("blue’, [2, 4]), ('red’, [11), ("yellow’, [1, 31)]

ZNFNOXF—DRYIICEGLI-EE, v EVYTICRBREREELEYA, 2D
I FYIX default_factory BABDNIRT D 1ist Z{H->THBIWIZIEK X
N J, list.append () IERFHLWVWY R IO NE T, F—2FHEHBE
THEIIE, BFEOSREEXITOLNET (ZOXF—IZMNIET 2V A F2NED £7),
# L 7T list.append() BETHOMEZY A MICEMLET, 2DT 7=y 7
dict.setdefault () ZfioZ%EliLdbD X D> v 7 IV THNTT:

>>> d = {}
>>> for k, v in s:
d.setdefault (k, []) .append(v)

>>> d.items ()
[ ("blue’, [2, 4]), ('red’, [11), ("yellow’, [1, 31)]

default_factory % int IZ§ 5% &, defaultdict # (D FFED bag % multiset D
) BHEOBA BIFIEMICfi) 2 enTEET:

>>> 5 = 'mississippi’
>>> d = defaultdict (int)
>>> for k in s:

dik] += 1

>>> d.items ()
(¢, 4), ('p', 2), ('s", 4), ('m", 1)]

RN DHB L2 L, vy EVIDEEL R \WDT default_factory BHE
Yint () ZMEATT 74NV DAY FORERLET, £ 70 XY MEEXK T
PRz T ET,

WIZ0ZRT int () EFRBBEBTL 2, EBZ2ERT S XD &#EL THFREGEIZ, 0
RS FMTHERE LT S itertools.repeat () 29 2 £ TT,
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>>> def constant_factory(value) :
return itertools.repeat (value) .next

>>> d = defaultdict (constant_factory (’<missing>'))
>>> d.update (name="John’, action='"ran’)
>>> 7 to % d

"John ran to <missing>’

default_factory % set ICRET S I LT, defaultdict kv FOEHFZES
T-DICHHT A ENTEET:

>>> s = [('red”, 1), ("blue’, 2), ('red’”, 3), ("blue’, 4), ('red’, 1),

>>> d = defaultdict (set)
>>> for k, v in s:
d[k].add(v)

>>> d.items ()
[ ("blue’, set([2, 4])), ('red’, set([1l, 3]1))]

9.3.5 namedtuple() &ARINET7 4 —ILRZHF ¥ TILDT 7O KV
BI%L

LU &Y 7NE Y TV DOHDGFTICERZEH D BT T, X DFHEAPT S HEMIHMN 2
A—FZ2EFEF2EIHICLET, @HEOY ZABHHIN TS THHTE, B
NI 24Ty 7 ADROYICALHIZHS>T7 4 —VRILT 7R ATEET,

collections.namedtuple (typename,ﬁeld_names[, verbose] )
typename & \>9) GLHID tuple DHF L VWY 77 5 A%RLET, L7277 R
X, tple BTV B ITNESA VT v 7 AL TL—FEITFTHIBHEAICLS
TIRALTEDLL TV 27 FRELDIMECET, COVT I TADL VAT v
AlE, HD DI doestring (B4 EBEADIAS TV ET) . tuple DNEZ
name=value EWVWIHIIEDY A F TRTHEOPLT WV _ repr_ () bFf> TV E T,

field_names |35 @M 4 % 22 1 CF (whitespace) & /B 5\ x> = () TRYJ- 72X
FHNTT, WAL, "x v 2%, vy’ T, RO IC field_names |2 ["x", "y']
DE) BXFIND —rr VAZETELTEET,

TY¥—=R2a7 () T E 240 RER\VT, Python DIE L Wi+ (identifier) 72
SHRATHEEAE LTI ZENTEET, IELVFEATEIET L7 7y b
(letters), #(F* (digits), 7 ¥ ¥ — A7 () xBHE T, BHFELT V¥ —Ra7Th
¥ 2 4HI1°. class, for, return, global, pass, print, raise 7% £ &£ \> > 7z keyword 1Zf#
ZFEHA,

verbose WWEIR 6, 7 7 AZR{EBENNIC Y 7 AEBDPERINE T,

ZHIMEY TNVNDA VATV RFA VAT VAT L OFEERZE - 0w T, BRET,
YSHED Y TNV ED XY ZFHL A, N—Y a v 2.6 TET.
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Example:

>>> Point =

namedtuple (' Point’, ’"x y’, verbose=True)

class Point (tuple):

"Point (x, V)

14

__slots__ = ()

_fields = ('x', 'y’")

def _ _new__ (cls, x, vy):
return tuple._ new_ (cls, (x, Vy))

@classmethod

def _make(cls, iterable, new=tuple._ _new__, len=len):
"Make a new Point object from a sequence or iterable’
result = new(cls, iterable)
if len(result) != 2:

def

def

def

def

X =

[} )

raise TypeError ('Expected 2 arguments, got %d’ % len(result))
return result

__repr__ (self):
return ’'Point (x=%r, y=%r)’ % self

_asdict (t):
"Return a new dict which maps field names to their values’
return {’'x’: t[0], 'y’: t[l]}

_replace(self, =*xkwds):
"Return a new Point object replacing specified fields with new wvalue
result = self._make (map(kwds.pop, ('x’', 'y’"), self))
if kwds:

raise ValueError (' Got unexpected field names: %r’ % kwds.keys())
return result

__getnewargs__ (self):
return tuple(self)

property (itemgetter (0))

y = property (itemgetter (1))
>>> p = Point (11, y=22) # WIS & 258X —7 — FElEZ#ioTA v A7 v A1k
>>> p[0] + p[1] # WHED tuple (11, 22) EFRUCEXIRA VT Y IATIXA
33
>>> %, y =P # HBHED tuple EFLEIHICT v 8y
>>> %, y
(11, 22)
>>> p.x + p.y # ZHIT74—LVFRIZ7 7k A
33
>>> p # name=value AZAINDHARLT _ repr

Point (x=11,

y=22)

9.3. collections — SRV T+ - F—FH 213



The Python Library Reference, 'J ') —X 2.6.2

ZHIGE Y 7N csv R sqlitel3 BY a—HNRT Y 7LD 7 4 —)L FICHHTZ [T
5 EZICETHMHENTT:

EmployeeRecord = namedtuple ('EmployeeRecord’, ’'name, age, title, department, pay

import csv
for emp in map (EmployeeRecord._make, csv.reader (open ("employees.csv", "rb"))):
print emp.name, emp.title

import sqglite3
conn = sqglite3.connect ('’ /companydata’)
cCursor = conn.cursor ()
cursor.execute (' SELECT name, age, title, department, paygrade FROM employees’)
for emp in map (EmployeeRecord._make, cursor.fetchall()):
print emp.name, emp.title

FTNPOMAR LTz XAY Y FIZMAT, ARIfEY 7VIE3508MAY Yy FE—DD
JEBEETFR—FLTWVWET, 74—V FLEDEERZBT LI Yy P4 EEES
37 vy —2a7THED 7,

somenamedtuple._make (iterable)

BEfE D sequence % terable 225 L\ A Y AP Y A 2L 07 5 AX Y v .

>>> t = [11, 22]
>>> Point._make (t)
Point (x=11, y=22)

somenamedtuple._asdict ()

74—V F&4EZDMEEZ D EITHT L WEEE (dict) Z1E> TGRL £ 7

>>> p._asdict ()
{'x": 11, ’'y’': 22}

somenamedtuple._replace (kwargs)
BEINI7 4 — NV FZH L WETESIZ 72, BT L VWARTE Y 7V 2o TR
LET:

>>> p = Point (x=11, y=22)
>>> p._replace (x=33)
Point (x=33, y=22)

>>> for partnum, record in inventory.items():
inventory[partnum] = record._replace (price=newprices[partnum], timestamp

somenamedtuple._fields
74—V F£4%ZY AT L% 7). N4 (introspection) L 72 D . BEAED AR & %
TN EIH L AT E Y 7V EERT 2RISR T,
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>>> p._fields # view the field names
(IXI, ly’)

>>> Color = namedtuple(’Color’, "red green blue’)

>>> Pixel = namedtuple(’Pixel’, Point._fields + Color._fields)
>>> Pixel (11, 22, 128, 255, 0)

Pixel (x=11, y=22, red=128, green=255, blue=0)

XFHNHEIN S Ll il 2 > THETO E Y TN o EZ I 51213 getattr () B
By

>>> getattr(p, ’"x")
11

T 2 AR & 7 7VICERT 5121k, »» BT~ (double-star-operator, tut-unpacking-
arguments TR L TV E ) 2§,

>> d = {'x": 11, 'y’': 22}
>>> Point (x+d)
Point (x=11, y=22)

iR E ¥ 7OV D Python 7 7 A7 DT, AL THEREZ B L 72 D EHT 2 D%
BHTT, ROPITIEFHEFA 7 4 — )V F LEEMD print format Z3EM L TWE T,

>>> class Point (namedtuple (' Point’, ’'x y’')):
__slots___ = ()
@property
def hypot (self):
return (self.x *x 2 + self.y xx 2) *x 0.5
def _ str_ (self):
return ’'Point: x= y= hypot= "% (self.x,

>>> for p in Point (3, 4), Point (14, 5/7.):
ce print p

Point: x= 3.000 vy= 4.000 hypot= 5.000
Point: x=14.000 vy= 0.714 hypot=14.018

OV 775 AF _ _slots. XD TSN ELY FLTVET, ZHICED, £ A&
7V ATEEDMERZIH L TERW A B YHEZ2 X — 7L TV E T,

H77 72U L7 4 =V FZEMT 201038 L ThEEA, bbbz, Filw
HHINE Y 7V % _fields BIEZICITER L TS 2 S e

>>> Point3D = namedtuple (’'Point3D’, Point._fields + ('z’,))

_replace() T LI AL TDAVAY VY ARHAY A AT HHET, F7 4L M
ZERETEET,
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>>> Account = namedtuple (’Account’, ’'owner balance transaction_count’)
>>> default_account = Account (' <owner name>’, 0.0, 0)
>>> johns_account = default_account._replace (owner="John’)

FIZERIERNI AN Z 2 TN THHETETE T, 77 RAEREZMH LGBy 7
TN TT,

>>> Status = namedtuple ('’ Status’, ’open pending closed’) ._make (range(3))
>>> Status.open, Status.pending, Status.closed
(0, 1, 2)

>>> class Status:
open, pending, closed = range(3)

Named tuple recipe (& Python 2.4 T 2 £ 7,

9.4 heapgq— t—7F1—7IJLTU XA

N—a V23 TEBIN. 2OEY 22— LTl —7F2—7)13Y 2L D—FHEA2H{E L
TVET, BEEX2—71LT) XL ELTHHAIGNTVET,

E—=7¢lk, &TCD k ITHL T, hU#%%%%W&Twotwu\MEmm <=
heap[2+k+1] 7> heap[k] <= heap[2+k+2] &R 5HESITY, DDz, 17
ELZVWHERIFERERE L TkbtiEd, E—7DHEBRFEWEMIE heap[0] 75‘ (1eb:73
INDFEFIC 5 2 ETT,

DUFD APL BHERHICEF 2 =77 LT XL L1F 2 2OMETERE > TWET: (a)
YAR=—ZDA VT AMEZF>TO0ET, ZHUckh, J—FIcda/ v 7oLz
DF /) —FDA VT 7 ZADEBRIIPLPHE TR &) £33, Python ¥ o X—2D A
VT AMEERFESOTVBEDTEID Lo DEET, (b) bItbiLd pop XV v FIERKD
TWH T BN DB (BRI T “min heap: /b — 77 LIRFN T T BbRET
FNEARFEZZ A > 7L — AT ) DI L 7 “max heap:fe K& — 77 23— INTT),

IN6D2RICES>T, 2—HILFR 2522 L%, E—7%Z@H D Python Y A
FELTHRAZZIENTEET: heap[0] DDDEFE LD, heap.sort () IFe—7
AEXZ RS 7!

t— 7% ERRT 5, [ I kI Nz ) A 2D D, heapify () ZHWTHEZE
DAY A 2L 7,

DT o REINnTwEd:

heapqg.heappush (heap, item)
item % heap \Z push L 9, &t —7AZLX2RE £7,

— 5

H
©
Y]
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heapqg.heappop (heap)
pop ZfT\>, heap D S HRMIDEFRZIKL 3, e —7AERIR7NnEzS, e—7
BEDY G, IndexBError DA INZE T,

heapqg.heappushpop (heap, item)
item % heap 12 push L 72#%, pop %475 T heap D> L HRAIDEZEZR L £9, D
—Ht Z DEIE%L heappush () 125 EH\T heappop () ZAlLZIZHOHT LD
SRINIZFEAITL £9, /Y—2 a ¥~ 2.6 T

heapg.heapify (x)
VAR xZ2A Y7L —2WH L, BHERHETE —7IC8&H0m L £9,

heapg.heapreplace (heap, item)
heap 2> S /INDFEFE% pop L TGRL., #HiZzilitem % push LET, e—=7DH A X
WBEBINEFYA, E—=7VEDLE. IndexError DSEHINFE T, Z DR
¥ heappop () IZRWT heappush () ZEHT 2 LD bRIFRWT, BETF A XD
E—7ZHOTOAHAITIFTXIDEL TOWE T, BRI NAEL item XD HKREL
BHPL LNBODTREDITTLEIV! 2K, 2oV —F v OEEIN %
PR RS B — L L Tfibn s Z L ICHIRI N TV £ T,

if item > heap([0]:
item = heapreplace (heap, item)

fEAE 2 LTI L £9

>>> from heapqg import heappush, heappop
>>> heap = []
>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]
>>> for item in data:

heappush (heap, item)

>>> ordered = []
>>> while heap:
ordered. append (heappop (heap) )

>>> print ordered

(6, 1, 2, 3, 4, 5, 6, 7, 8, 9]
>>> data.sort ()

>>> print data == ordered
True

E—7 %o TT7ATLEZEREX 2 —DIEL WAEICHEAL 7

>>> heap = []
>>> data = [(1, "J"), (4, 'N"), (3, "H"), (2, "O")]
>>> for item in data:

heappush (heap, item)

>>> while heap:
print heappop (heap) [1]
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Z - O g

CHDEZ 2= )LTIEESHIC3 20— AR CNABEEZIREL £ 9,

heapg.merge ( *iterables)
BEDOY — NI ASIZ 2 — (merge) L T—2DY — b I L E7 (7%
L2 BEoOu T 7 7 ANDEHD A>Ty ) =2 —Y LET), V- &
NIABIZ D75 iterator 2R L £,

sorted (itertools.chain (xiterables)) EITVETIE, A TL—F %2R
L., “EIZZT—= 2 X VICHAAAETT., ZNZTND AN /D 5IARN)
V—FINTWBEIEZRELET, N— a v 2.6 THEI.

heapg.nlargest (n, iterable[, key])
iterable TEREI NS T—F Xy b D)5 mAMEH SEEIHIC n HOED Y A k2R
LET, (b7 ZA6NT5) key lX, BlEZ—D L %, iterable D ZNZNDEER)
oIt X — %2 R T 2B ZfRE L 9 key=str.lower LD a—F LT
J: sorted(iterable, key=key, reverse=True) [:n] X—Y a3 ¥ 24T
B N—3 2 v 2.5 T BUETIEEZ key 51807% 381

heapg.nsmallest (n, iterable[, key] )
iterable TEHRIND T =%ty F DI 5, /Ml 6 FHIEIC n fHOfED Y A + %
RLET, (B2 o) key 1, BIEZ—DL 5. iterable DZNZTNDIHFE
Do IR —%2 AT 582 EEL £9: key=str.lower A FDa—F &A%
T7Y: sorted(iterable, key=key) [:n] N—¥a ¥ 24 THI. N—Ya ¥
2.5 TAHE: BUEHEEZ: key 518072 380

BA_ODBEBE n DEDBNILEEICRELZEFHEZL F9, KZRMEDORICIX
sorted () B AL TT, 61T, n==1 DEFIZIE min() B P max () B
D IR T,

9.4.1 i

(FHH 1 Frangois Pinard 12X 5HDTT, TDEY 2—)LD Python 2 — Fid Kevin
O’Connor DEFRIZE 2 HDTT, )

E—7tik, BTDELICOWT, BEZ0DPOBATL ZIT, alk] <= a[2+k+1] D
Dalk] <= a[2+k+2] £ ZEHTT, HKD-DIZ, FIELRWEREL B K LE
ZF7, =7 DOHEEOGEMEIE heap[0] DHICHR/NDERICAHR S Z L TY,

FEDOFW AEAIL, BHESHHEDBRICIRN A ') REZITHI720DHDT
T, LPFOFFIZalk] Tldn k&L ET:

218 —5 R

H
©
Y]



The Python Library Reference, ') ') —X 2.6.2

7 8 9 10 11 12 13 14
15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

FORBEETIE, BV kiZ2+k+l BXUO 2+k+2 ZIRAMEELTRET, ZAR—YIC
HRoind k) @HEo 2 oMBLIEESRTIZ, B VIZZDOTIZHDE ~DDRILITHT
WEE ST, HADRNVDOBEEZBIFL T ZEIZED, ZDRIVIIHT S
ETCOMTFERZIENTEET, L2LAEDBS, 20Xk BBbik&Eiz il FEm
T7VT—=2arD% L Tlk, BEZEBHTIHEITD FXA, AEVHEZ LD ED
72901, BEDEAIER L 2B, TOLRULh o> TETESMMAZILICTS
L DBV EZDTMICHE DD NVIZELEZ=2DHEEZEZEA, D Eiior)L
OO Mo VIR L TEEE 2 £T,

DO —=TAEABEITFoNUL, A VT 7 A0 IH»IZEBEERD T3, &5
FEOBEZBREL, "RO”BEEZ RO T 500K B 7L XLNTERZ, H
L2MEBZ (I ZTIEEKDOENL30 ELET)Z 0DGANICR>THWE, ZOHLWVWOZE
iET A LI LTy — 2 Mo fHZsC AL T E £ T, AEBERIHHREINS
FCINZHRITET, ZOBRMEIZHS I, V) —HNOLTOHEEZEHITH L TR 7%
RHEREZDET, RTOERIIOWVTHEDIKT L, Omlogn) DY — b (UMRER)IC
7 ET,

DOV —FrDORWVEIZ, FICHATIEED, ZORIIDHTOFHOEFE LD D
CRHWE" THROVERD, V= 12T T3 RPICH -2 BREZ R MWITEMTE S £ W
)L ATY,

COWHEIFZ, YIal—YavyilkRWT, V) — Téf@kﬁ4&vb%%%b ” 5
BRI ZRAND R Y 2= VRENC T 2 & 9 RGAICRICERI T, H54 XV
FOMBD A Ry FHEOETEAT S 2a— LT BB, ZNSIERKIIAT 22— 1ENS
ZEIZRDEDT, ZN6DARY MEZEZICE =TI I LW TEET, T4bb,
E—TWEAT Y a—7%FEETE L TROWT—IETH S L WA ET (FAlE MIDI & —
rvH Tl T3 DTY, i)

INFTAT P2 — 7 %FEETE-0DMA kT — 7 EENIAFICHIEINTWLE T,

=73 oEE T, HELEBEDRETH)., REDOGAETHL YN AEE L XI1F
EHLoRWIEOROWT—IEEEVWZET, LarLl, REOEAVPO EWHEIC R S

_a%%% 72T T D IROE LD T — I HEERIDFHEL £,

E—=73F %, EXBTARAZ70DY—FTHIFFICHEHNTT, 826 THAID L) IC,
ERGY =279 &, HED “F ¥ (run)” (FOY — F INLBIIT, Z2DH A Xidid
H# CPU XY ORICBAR L TV E ) PEEI N, Fitl THRAWHE (merging) 232115
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D7 vEHELET, ZORESNILIE UIELIZIEF IS CnE g |, B
DX, RPDY — bR AERIEVWI Vv EEKT S 2 ETT, bz ng
TIDDRVAHETT, b LAHMELZETOATY Z2/o THLKEZTV», 2
FEEMRE L OJEEAE L CHED 7 VIO L, 7V LRATNTHLTAEY D
THEDHA XD T v RERT A LI, REER DRI N T AR LT
b o EEWLAIRICRD 7,

XI5, TAAZ LD 0 FHOEEZEZH L ¢, HWEDOHLIESRIZ ImBICHE L 7%
HIZ B> T LEI DI DN WANZGL L6, E=T7ITFINE S Wiz,
E—T7 DY A RRFWALET, BREINZAEVIZ - DHOE— 72 EBENICHEET 5
LOICHICHAHATA 2 ENTE, TOTOHOE =7 RRIIDE — 7HHAEE L T
CDLFAILHEETHELE T, RUDOE —7WERICHBLES, =720z C
Wil v EBBRLET, AL THENEDOTL &) |

—BTEY)E. E—TIFA->THRITEIAEIMETT, ATV 22D 7 7Y r— 3
VT =7 ZfoTnT, ‘b= B a2 LEZEHTADIZOVOWELEEZZTHET,
=)

9.5 bisect — B Z/EF7ILTY X A

ZDEY 2a—NVIE, ADEIZYRAM2Y =152 %, VAMEY =3 NKE
PR Z L2 A= LET, REOHBEEZIEI LI, 7A T L0870 3AH
2YAPTIE, £ 7 70 —FItliRT, X7 =2V A2 EL £9, @F
IR 7 37 L) AL =2 flioTWAD T, bisect EMEENTWET, V—2R
A—FIEZO7NTY RLDEFE L T—FRILO0D LtEHA FEREMITTTI
ELWTT),

ROBIBDBHEINTVET,

bisect.bisect_left(hﬂ;ﬁanLloLlﬂ]])
V—brENERFZHR o7 F F item % list ICHATA2DICHEL 72 ASZELY
TET, VALOHD OB T 2HTEEEZIEETSITIE, NFXA—F—Dlo k
hi Z#fEnEd, T740FTlE, VA MREBHEONE T, item 23T TIT list 1T
HEENTOIEE, HARIZEDOZ Y MY =X BHETEE) ICRD £, ROHEIE,
list.insert () DF—FIEE L THEIDITEL T E T, lst 3T TICY —F &
NTHw23HbDELET, N—a v 2.1 TE.

VHITE LN T VBB F 4 A7 N5 V27T AL E, BEEIZ IR E VI LD b HEDTH D,
CDEDIZT A AZIZNT By —VBEBEREBEICR>TWET, BERRBRBRZRHO>T—7DkHicy—7
REEZ T NA ZATlE, FHERECELY, H42 07— 7 EOBBIUREZRIR ) IFRMIfTbNn s k) Ik
TSP I AR % (HRAATD > O fTblda ) F¥A (Thbb, b L LA & ICBR H
DET), T—7ICEoTIWHARHED I EZIZATE, BERLICKHEZIS NS DZ BT 272D 5
ZEDBTEET, FH, AYCRWT—7Y—FMIRTOTERES LLEENLZDDTT I V=T EWn)
DIFFIFEREE M2 DTT )
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bisect .bisect_right (list, item[, lo[, hi] ])
bisect left () EITWVETE, lst I ZEEFND itemDHIL, EOLY MY —
EDBBA NI D LI BRFFAREZRLET, N— 3 v 2.1 THEN.

bisect .bisect (...)
bisect_right () DA YT A,

bisect.insort_left (list, item[, lo[, hi] ])
item % list [V —bFINLEFT (V=PI NLEFFHHFALET, ZNIZ
list.insert (bisect.bisect_left (list, item, lo, hi), item)

LEETT, Lst 3T TRV — FENTVRRLDELET, N—a v 2.1 TE.

bisect.insort_right (/ist, item[, lo[ hi]]
insort _left () EAITWETE, list ITEFND item DIHIL, EDLV b —
D BBAIC item ZFHAL T, /N—2 3 v 2.1 THENL

bisect.insort (...)
insort_right () DA YT A,

9.5.1 {EF3fl

—MZIZIE, bisect () BABIIBUHET — 7 2 0T 2 DIRIZVEE £T, ZOHITIE
bisect () 2o T, (t & Z3) "EF?@’M%%ME@E@JD,@@W IcHL T nfn,%ﬁ
éﬁi@hﬂ%@ia&% ANET, YD UL 85 Lk AL 75.841F B, R ETY,

>>> grades = "FEDCBA"
>>> breakpoints = [30, 44, 66, 75, 85]
>>> from bisect import bisect
>>> def grade (total):
return grades[bisect (breakpoints, total)]

>>> grade (66)

ICI

>>> map (grade, [33, 99, 77, 44, 12, 88])
[IEI, IAI’ IBI, IDI, IFI’ IAIJ

9.6 array — XD L WLWHIET

CDEY 2—)VTlE, FERWERAE CCF, B 1FBE/INEUSE) D7 L A (array, Al % 2
VR MICRBTES A7V 27 PRIAZERL TWET, 7L AIE>—% ~ A (sequence)
BThHhh, FlcANE A 7Y =7 FORICHIRDH 2 2 E2BRITIX, VA EE o7
FL LI IWCRA2TECET, 7P 27 MEBRIC-XFO BO—-R ZHOTHZIEEL
¥, ROMa—FPERINTVET:
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BO—FK | COH Python (D%Y B/ X (N B
1ot char S (str 1Y) 1
"o’ signed char int 4 1
"B’ unsigned char | int Y 1
ru’ Py_UNICODE | Unicode X7 (unicode ) | 2
"h' signed short int 14 2
"H' unsigned short | int 4 2
rir signed int int 14 2
rI’ unsigned int long %! 2
r1r signed long int 4 4
"L’ unsigned long | long %Y 4
rE! float float 24 4
rar double float 14 8

EDHEEEDOELBLUI>> v 7 —F 77 F ¥ (BEICEI ECOFEE) ITL>TRED £ 7,
EDHEEEDY A4 X itemsize EHEL SRS E T, Python DM DL TIZ C D
unsigned (long) B D KHiPHZ R iz d, 'L/ L 717 TREINTOREEICA
% fiH(Z Python TIZRHEE L L THINE T,

CDEY 22— )L TIEIROMMEBERL TET

array.array (typecode[, initializer] )

BED T — & WD typecode ITRESNEH LT LA ZBELET, A 7> avo
fiti initializer Z9E§ EFIMEIC 72 D 305, YR b, XFINE L IT@EL LD A 7
L—yavia[gd 7Y =7 P TRITIUE R D $H A, N—Y a v 2.4 TEHE: DIiE
U2 TN pZFMTEFAT L, YR F2XTFINEFEL 7256, Filll
TER I N727 L 4 D fromlist () . fromstring () ® %\ IE fromunicode ()
Ay FRITZ22H LTI w) IcESn, gilEe LTrLAisamang s,
ZNPNOHZEITIE, A TV =2 a VHBEA 7Y 2 7 | initializer (3877 1T/ S
NIA TP 27 D extend() AV Y FIZEINET,

array.ArrayType
array () DHATY, WBESNE L7,

TUAF TP 27 bTIE, A VT2 RAEE, A4 A, HfiBXOREE o7, HE
D= VADEEREZ YR —FLT0ET, A74 AfRAZMH & Zi1x, UAMEIZFEL
BMa—FDO7 LA 7V 27 P THRINERD A, ZNDNOA TV =7 P ZHE
T 5L TypekError ZRMLET, 7LAA T2 7 PEINY 774 V8 72— A%E
HELTEYD, X"y 7747 27 23 R=—FLTOLIEHLL EZTHHHTEE T,

RDT—FHEHRPRXY vy FbFR—FINTVET:

array.typecode

TLAZES EFIfliH) M a— FETT,

array.itemsize
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7 LA DEFE 1 ODONERBIHHLNEN{ FRETT,

array.append (x)

i x D7 HFZ2 7 LA DRRBIGEML £,

array.buffer info/()
TLADHNEZRET 27D fli>Tw05 Ny 77D, BIUEOXEY 7 FL R L
FHBDA-72% 7)) (address, length) ZRL XTI, N1 MR TELZZXE
YNy 77DREZX array.buffer_info() [1] * array.itemsize Til
BTEEd, Al ioctl () EDII R, ABY T FLAZRELE §T2{EL X
Wig (2 LT, REMNERZ)VOA V8 7 2 — A %2> TEET 2581, L&
EZEATT, TVAHEBFEL, RIZZR5 L) RHEZEH L ZWED,
AR fEZR L %7,

J—h: C P Ct+ THEOLLa—F2o7 LA 7 27 254
(buffer_info () DERZME ) BRDH 2ME—DITHETT) IE, 7L A4 7V =
JFTCHR—=—FLTVRENY 774087 2—A%MH) HBL DI >T0FE
o ZDOXY Y FRBEITHBED D ITRFSNTE D, HLva— FToOfIX
BT BRETT, Ny 774 V8 72— ZADFMHIL bufferobjects 1IZ2H 1) ¥,

array.byteswap ()
TLADTRTCOHEZIINLT TN, PRy 7 (V MVZy Ty T7veEy /L
YTATVOEE) RITWET, TDOXAYy FIFKREINIL, 2, 48X 8 A b
DIEIZDAZY R —F L TOET, hOMDMEIZHE S & RuntimeError ZiRHI L
F9, BN, A —F2LOFEETELNT T 7 AND 6 T —F ZiiiAt
EEIRITILET,

array.count (x)

= v AHD x OHBRIEEZEREL 7,

array .extend (iterable)
iterable 7> L HEZRWOH L., 7V A DKRRBICEFZZEML £7, iterable D3R D
TLATH 256, 207 LA &< ALHMa—-F2ThiInERh F8A,
ZNPNDEGEIZIE TypeError ZEH L £, iterable 37 L 4 ThWiGH, 7
VAIEZ BN TE S L) RIELWHOEZEN G AL 7L —Y a VB 7Y =
J R ThHRIFNERD FEA, X—=Y a3 v 24 TEH: DETZMEO 7L AL 2512
ICHETEFRATL,

array.fromfile (f, n)
T77ANT T2 b fro (R MKEDT—FIEAZDE £ T)nfllOEE%
AL, TVAORBICEZEZEMNMLET, n HOBEFE LD Lo/ & EE
EOFError ZXXM L ET2, ZNETICHAREEIZ 7 LA IEMEN TV E
T fIRALBDMAAAR T 7 ANV TP 27 TR D XA, read() X
Yy R OhoRICIidEfEL ¥ A,

array.fromlist (list)
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VA2 SEZEZBMLET, T2 R ELGEIIT LA DPEHEI
NI EZFRE, for x in list: a.append(x) LU TY,

array.fromstring(s)
XFFN G HEZBML 9, XFINE, (774 V25 fromfile() AV Y F%&
o TIHZFHAAAL L ED X HI2) v VIRFED T — ¥R TR I N HEOBLT
ELTIIRESNE T,

array.fromunicode (s)
8% L 72 Unicode XFID T =7 %fioT7 LA 2R LET, 7L A DM
a—FlE 'u THRUUINEZRYD F¥A, ZNUNOEEIZIX, VvalueError
ZEHLET, oM D 7L 412 Unicode B 7 —4% ZBMT %I 1%,

array.fromstring (unicodestring.decode (enc)) &> T2\,

array.index (x)

TLATTxDHBET2A4 VT2 209 bi/hOfE i 2B £,

array.insert (i, x)
TLAHDONIE i ORIICIE x Z b OF L WHEEEZHFALET, i DEIADEA,
7 LA DR S OERLEE LTHVE T,

array.pop(D])
TLADPSA VYT IARIOEEZEZIDRCTRLET, A7 arvoslEiiT 7 +
JWET-1IZ%>T0T, BEOEEZNYRCTRT L IICHR>TET,

array.read (f, n)
N—= a3 v 151 THPE fromfile () XYy FElioTL I, 774147
S Moo (Y UMKFDO T =Y IERZDE £ C)nflOEFE AL, T L
ADKBICHEEZZBML £3, nflOBEEZTHO Lo/ L FlX EOFError 23
HLUETH, ZNFEFTIKFEARELEEI 7T LAICBMENTOET, FiIFAYoff
BIAART 7ANT 7Y 27 b THRIFIUIZRD FHA, read() AV FZLOMD
RICIZEIEL ¥ A,

array.remove (x)

TLAFDxDIL, BHNICHNLZLDOZIDIRE T,

array.reverse ()

7L ADBEEZEDIEFZ WL £9,

array.tofile (f)
TLADITRTCOEREEZ 7 7ANA T 27 b FIZ (v vV IREDTF—9HERZD
FETO)HZIAAZET,

array.tolist ()

TLAZRALCERZROEED Y A MCEHL £,

array.tostring()
TLAZ2 Y YIREFEDT =Y 7L AICERL . XFHNEB (tofile () XV v FIC
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FoT7 7ANVICEHZRATNEHD LRI AL M) 2L £7,

array.tounicode ()
7 LA % Unicode XFINZEHL $9, TLADHa—FiF "u THRITFNUIAED
FHA, ZNDUNDEEITIE valueError ZEHBL T, oo 7L 4206
Unicode X%+ %1213, array.tostring() .decode (enc) Z{Hi->TL 7
I\,

array.write (f)
N— a3V 1.51 THIPE tofile () AV Y FEfioTL IV, 774 V47V =
Jhfl, BCOHEFELZ (Y VIKREDT =B ZDEET)EZIAALAE T,

TUVAZTT7P 27 b 2RR L) XFINEH L 72D $5 L, array(typecode,
initializer) L WIHBATRIEINE T, 7L A DBEDOEA. initializer DERNE
B L £, 7LADETRITNUL, typecode D3 ' ¢’ DEHITIEFINT, ZNDAND
BEWIXBED Y A iz ) £9, B array () % from array import array C
import L TWARD, ZHBEDOXFINC eval () ZHODZ ETGDTLALA 7Y =7 b &
FIL 7= B EEZRFO 7 LA NHAIITE 2 2 EMRIEI N TV E T, LFFIRELD
FlZ LML £

14

array )
", "hello world’")
’
14
’

array
', u’hello \u2641’)
(1, 2, 3, 4, 5])

[1.0, 2.0, 3.141)

’

(71
("c
array (’u
array (' 1

(" d

array !

SE:
Module struct B A2FHDONAL F YV TFT—=F DNy 7 BIXOT 8y 7,

Module xdrlib JEFFHEMFOH L > X 7 ATl N2 757 — & ZHALEk (External
Data Representation, XDR) DT —F DNy 7 E XN T Ry 7,

The Numerical Python Manual Numeric Python #A5R € ¥ 2 — )L (NumPy) Tlx. Bl DH
BTy = v AR ZER L TV E T, Numerical Python 1ZBF 23 L WiFHIE
http://numpy.sourceforge.net/ Z ZM L T 723 v, (NumPy ¥ =2 7 )LD PDF /N —
¥ a 13 http://numpy.sourceforge.net/numdoc/numdoc.pdf TFIZAD £7°, )

9.7 sets — 1 -—JREXRDIERFRZLIAL V>3 Y

N—a v 23 CENL.S—=Y a v 2.6 THEE: tHAIAARD set / frozenset MBI ZDE
Va— ) BEIMZFT, sets B a—NE, 2= — 7 RBEEDEF L LaL sy a v
L, BET 2720007 7 2% RMMEL T, REBEROT APy =7 v A6 E
BERD RO D, BEEA - MIES - 286 - WREEGD & ) BN L B fin L
rEaHrET,
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flhoaL 73 avydDLkHIZ, x in set, len(set), for x in set ZY¥R—F L F
T, e Llavryavid, ADHPPEEMEZGIRL A, E>T. A VT
DA ATAR ABDS — v ANEIREVWEZ S R —F L EHA,

FEAEDEGDOT 7V —avid, __hash_ () ZIROTIRTOELEDAY v
F2REMET 2 set 77 ARMBHLET, Ny az2BRITI2GELT 7V r—vayv
IZDOWTIX, ImmutableSet 7 7AW  _hash () AV F&EMZTWAD, £

EONEBZEBT LAYy FIZEAKINET, set & ImmutablesSet &, MPES
(isinstance (obj, BaseSet)) TH DR D L DIZHEIV OISR 7 X BaseSet »»
LIREL £,

BE7 I AFHELHHL CHEINET, 2O Lho, EHDOHEEICT 5ITITHE
DX — LFROEM 27z I 2T UER D T A, BEMICIE, BRIk DI2id
_eq_ () & _hash__ () BEEINTWVLELEWVLIHIFEHETT, ZOHE, £H5I1FY X
FRHEDO L) BEAHNEAEEZGED I LN TEELA, L2LENSIE, 7P
ImmutableSet DA Y AFVADE ) BAZLAL I avezEl EBPTEET, £
DEADFEFDOMEIC OV TIE, WEEAGDHEIMICZEHE AR RIER IS
9, BlZIE, Set ([Set(["dog’])]) I Set ([ImmutableSet (["dog’])]) &
faxihn g7,

class sets.Set ([iterable])
FLOVED set A7V 27 P 2MELET, b LA 7> aviterable 352 617
5. AL =B oNBERHATESGL L TEHRLET, iterable T D4
TOEFEIZ, BEARUBETH 20, 03 AEICEHHEHRT Do 7O
Tindb SNz 7 v P avzflio TEEAREZR b DICEHAJEETH 5 RETT,

class sets.ImmutableSet ([iterable])
FLWVWED ImmutableSet A7V 27 FEEELET, b LA 7> 3 iterable B3
HZonlo AP L= DofRoN7BR2MATEAGLE L THEKBLET, iterable
HOETOERIZ, ZEAURTH S0, $h3EAEICEHERT ZHDTH
EOJ)L CididI Nz 7a b arzflio TEHEANBEZ D DICEHNEETH 5N E
<9,

ImmutableSet 7Y =7 ME __hash_ () AV Y FEEATV53DT, £
BERFLEFHEXF L L THEATLZ L TEET, ImmutableSet 7Y =27
FMIEFEZMZAZDRDBRNZZDTEXY Yy FE2FfoTwE¥A, LAad>T, 2
VAL Z I IDEENT E ZHB TR TASN T ARITNUERD FEA,

9.71 Set A7y T/~

Set & ImmutableSet DA VY AFZ VAIFE DI, LTOEEZIAZTCWET:

— 5

H
©
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BE FHME | ER
]

len(s) 4 5 DR (cardinality)

x in s x B s B L TOLILUXEZIRT

x not in s xWs L TuRIFUEERZIRT

s.issubset (t) s <=t s DI RTOEED ¢t 1TFE L T
BH2RT

s.issuperset (t) s >= t t DT RTCOBEEN s IZ)FEL Tt
H2RT

s.union (t) s | t s EtDOMITDOEZ»S 55 L WES

s.intersection (t) s & t s Lt CHET2EED SR L WES

s.difference (t) s - t SIZHEIMDIZHEVEENS DLW
£H5

s.symmetric_difference|(s)” t sEtDEL LD —HIZET HEENS
AY Y2y

s.copy () sDXDWIAE =D 6 R LES

HETZHEOLLRWEZ S THS union (), intersection(),difference (), BLN
symmetric_difference () 3fEEDA T L —FAREA 7P =7 b 2FIEE L TRT
W2kt L, HEFZ2H-EHEZHOT TEFIBIFEATRITRITIUEE S RO THR
LT ZEE, 2RI T —DILE 5 Set (Yabe’) & ’'cbs’ DX LFHZ T2 HER
L. X005 DH % set (Yabe’) .intersection (! cbs’) ZiEIXE 572D DR
TY, N—Y 3231 TEHE: DHHERTOIBPEAR TR IFUIAR ) $¥ATL,
MZ 7T, set & ImmutableSet IXEGHDLEKZ T R—F L T0ET, ZODELEIZ,
B2 DELEDTRTOEEBMBGITE FNT (LT DHIES) WI5H. »OF
DLGEICIR D EAMiIc 2 D £, H2HEAT. T OEADEDTIIHES (proper subset, i
TEAETH 2 0IEEM) TH 256, »OZDEEIZRY, FOEELD/NIS D X
T, HHEAIZ, MTDEEDED LAIESA (proper superset, ENEEA T dH 2 HIFEE)
TH A5G, POZOHAEICRD, ATOEAGLDRESLD £,

RS M & S T UL, A RRTRER S b TE EvA, LEZIR A
WILELZ2DODEBREFELLDHD FEAL, HVRDOHMITEETHRLDT, a<b, a==b,
a>b 1l IRTFalse ZIRL FT, LD oTEEIZ _cmp_ () AV Y FZFEELZF
A,

EHE MO (HAEEGOMR) 2EXLT 22T 5DT, BEEDV A MITEWT
list.sort () AV v FOHNIFRERTT,

PUMIE Immutableset THHABETH 523 set IR WEIETT:

JERE &R
hash (s) | s DNy ¥ afiziRT

DIT X set THHATEETH 528 TmmutableSet IR WEETT:
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BE A TER
EE
s.update (t) sl=1 tEMZTEEP SR 2EAsZIRLET
s.intersection_updates@&xt |t THRODTERL T ZROES s ZiRL
7
s.difference_update (ts)-=1¢ tIZHHOTHBZEEZIND R DES s ZiR L
7

s.symmetric_differencetzupdatedtD EL 65— HILET2EENL SR 54
BszZBRLET

s.add (x) HWRx 2HEE s ITMAET
s.remove (x) BExZEAsDPONVRES LT, x 3T UL
KeyError ZiR L 7
s.discard (x) FERxDFETIUL, EEs DoV BREET
s.pop () sPOBEFELTINRE, Z0Z2RBL 7, L4620
B 5 KeyError ZiAH L E T
s.clear () FBEsDPOTXRTOEZLZNDRE ET
HE FE2bRVWHEXHTH S update (), intersection_update(),
difference_update (), B8 LU symmetric_difference_update () FEE

DATUL—bFAREA 7P 27 FZBIE L TRITNEDTHEREL LIV, N—=V 3
> 231 TEHE: DT 2 TOGIBPES TR T ER ) F¥ATL R, b)) —D2HER
IR FE T, TDEY 2 —)LTlF union_update () #3 update () DK E L TE
FNTOET, TOXY Y FEIBEFHEHED - DIEIN TR 5D TT, 7ur/ 7%
BFHAIAARD set () BL W frozenset () THR—=FIN T3 update () ZEXR
XZETY,

9.7.2 {EFAfI

>>> from sets import Set

>>> engineers = Set ([’John’, ’'Jane’, ’"Jack’, ’"Janice’])

>>> programmers = Set ([’Jack’, ’Sam’, ’'Susan’, ’'Janice’])

>>> managers = Set([’Jane’, ’"Jack’, ’'Susan’, ’'Zack’])

>>> employees = engineers | programmers | managers # union
>>> engineering_management = engineers & managers #

>>> fulltime_management = managers - engineers - programmers #

>>> engineers.add (’'Marvin’) #

>>> print engineers

Set (["Jane’, ’'Marvin’, ’'Janice’, ’'John’, ’"Jack’])

>>> employees.issuperset (engineers) # superset test

False

>>> employees.union_update (engineers) # update from another set

>>> employees.issuperset (engineers)
True
>>> for group in [engineers, programmers, managers, employees]:

228 £9. F—5H
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group.discard(’ Susan’) # unconditionally remove element
print group

(["Jane’, ’"Marvin’, ’Janice’, ’John’, ’"Jack’])
Set (["Janice’, ’'Jack’, ’'Sam’])
Set (["Jane’, ’'Zack’, ’"Jack’])
Set (["Jack’, ’'Sam’, ’'Jane’, ’'Marvin’, ’'Janice’, ’"John’, ’'Zack’])

9.7.3 ~"Z|cHEZ®RI Z/6bD 7O KNI

WIEHEHATRAREEZL T 250 ETEET, #a k. Z2HEARER set £ 7Y 27
F CESHEFLLUMASNBENIC, BBV ImmutableSet NaE—L £, %
DA A=A LIFNy ¥ 20887 (hashable) BFE R FICMA 5 Z ETTDH, b Loy yafp
MRE GG X, ZOHERBIILHARE RS MY 2R T _ as_immutable_ () XV v F
ZROT0EDEIF 2y 7 3NFET,

Set A 7Y 27 MlE. ImnutableSet DA VY AY VY A%ZIKERT__ as_immutable_ ()
Ay FaFoT0w3DT, £EOESZMET 5 Z LA TT

BAHNDAYN=THBILt2F v 735D, BRZ2N Ny 2TILEDBDH 5

_contalns_() AV RE remove () XV R, FAORA DXL 20 E L
TVET, IN6DAY Y FIZEEN Ny a2 TELE0F v 7 LET, b LHKRET
U¥-_hash_ (), _eq (),_ne_ () DEODO—KRNHAY Y FZIHAT-7 7 A
W&o To7y 73N EEZRTAY Y F—__as_temporarily immutable_ () X

Vy FeFzv 7 LET,

KX A=A, AV FNVDOUEF T 27 b oahii-a—z2fli LT 5F
2T nEd,

Set A 7Y 27 M, LWV F7 A _TemporarilyImmutableSet IZX>T7 v 7'&
Nz set #7227 F &R, __as_temporarily_immutable_ () XV v F&2H
HLET,

Ny AT ELEZ50D2ODRA A LTEF - —ICRZFEA, L%
Do, wIVF ALy FEREMIEWTIE, _TemporarilyImmutableSet IZ& > T—
IVIC T v 73N b D2E > TV ALY FH B EZIT, ) —DDAL v FHitE
HAEEHT LI LT, HREBEIEDZILENTEET, S0 2UL, BHIHERE
BOEARFAL Y F2—7TlEdH D £¥A,

9.7.4 {HAAH set B & DLLE

FTHAAARD set BIW frozenset BNIZ D sets THEAL I EZ2ED L TEEFEINT
WET, EREWVIIXROED TT,
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Set & ITmmutableSet IZ set & frozenset IZBR&GINE L 72,

BaseSet WY T E2HDIEH N FXHA, flb DIT isinstance(x, (set,
frozenset)) ZHoTHF I\,

HAAADSDITHHON TV EI Ay a7 )LTY ALt L DF—FHELHITRL
TE o L BRWERE (D7 Wil 2B L £9,

FHAARD D DT K D 22 R < pickle L TZ £ 7,

HAAADH DIZIF union_update () AV Y FBH D A, b D ICH UG
D update () AV v FZEHESTH I,

o fHAIABRD D DIZIE _repr(sorted=True) XV v F3H D A, Wb D ITKHAIAA

BIELD repr () & sorted () ZfioT repr (sorted(s)) &L THFI >,

o THAABRD S DIZEEATREL S DICHETEHT 270 b alBdh) A,

DEHEIZ L K DADBRZRZHZ 2D DI, 23 22T 1 Difed & b FEERIY 2 {41
DREBH Y F¥ATL I,

9.8 sched — XY RKNRAT Y1 —F

sched B 2 —VIF—MNZHNDZ2ODA RV VAT P 2 —F%FRET L7 7 A%2E
HLET:

class sched. scheduler (timefunc, delayfunc)

scheduler 7 7ARBARV N2 AT 2= VT 57200 NRA V¥ —T7 = —
AZERLET, 21U A 2RI ) oD 2 oD 2 LE L L ET
— timefunc 135187 L CHEH L AJRECH 2 RE T, Z L TE(Z U time” T, &
AL TOEDPFEVERA) ZIRT X IICLET, delayfunc |3 1 D D5 E (timefunc
DO E ) THEHLAJBETH D, Z DR ELE L 2 Ui ¥ A, %%
DARY D, RVF ALY F7 7V 75— a vy ORTHDO AL v F3FTT 55
DD ZFLT L 748IC, delayfunc 135140 THEIENSTL & 9,

1l

>>> import sched, time

>>> s = sched.scheduler (time.time, time.sleep)

>>> def print_time(): print "From print_time", time.time ()

>>> def print_some_times|():

print time.time ()

s.enter (5, 1, print_time, ())
s.enter (10, 1, print_time, ())
s.run ()

print time.time ()
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>>> print_some_times ()
930343690.257

From print_time 930343695.274
From print_time 930343700.273
930343700.276

QILF ALy FEHICE\WT, scheduler 7 7 AIWIZIEAL Y Fe—7 D7 DR
DH D FET, BEFETHOR Y 2 =126 LT, hilirhD ¥ 27 X D bETICH L w5
AV AT HIEIFTEEYA, DLFALLEYIETEE, XA VALY FiFARY
FX 2= IR FTEEL S 2 ET, Rbbic, XO#ERINS HELE LT,
threading.Timer 7 7 AZHH L TL Z 3\,

1l

>>> import time
>>> from threading import Timer
>>> def print_time():
print "From print_time", time.time ()

>>> def print_some_times|():
print time.time ()

Timer (5, print_time, ()).start()
Timer (10, print_time, ()).start ()
time.sleep(1l1) # sleep while time-delay events execute

print time.time ()

>>> print_some_times ()
930343690.257

From print_time 930343695.274
From print_time 930343700.273
930343701.301

9.81 XU ¥Va—SATYI K

scheduler A YVAZ VY RZDLTDOXY v FElalhzfioTwE 7

scheduler.enterabs (time, priority, action, argument)
HMLAXNY F 2 A7 2a— VL ET, 8 time 13, 2 A b7 7N EIN
timefunc DR Y & AL BUERI TR IFIUT W IT £ A, FU time Ik > TRy
Pa— )LINTA RV NI, Z0N5 D priority ICX > TEITINSTL &9,

ARV F2FITTSH I LI, action(xargument) ZHEITTHIEZEKRL £
9, argument 1% action DTz DINT XA —F ZREFT 5L —7 V ATRIFUL T
FH A,

REOflE, ARXRVYIFDFrreLRBIfbnsrdb Ll A XY FTT
(cancel () ZH X),
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scheduler.enter (delay, priority, action, argument)
RFREHAIDL B delay TA RV PR a— L LET, 2D EE, ZDOfhDBE
RffE], Z Do s1EL, 2R, ROEIX, enterabs () IZNTE2HDEFRL TY,

scheduler.cancel (event)
Xa—DoAXRVEIFERHEELET, bLevent X 22— HIBEDA XV T
WAL, 2DXY Y FlZ RuntimeError ZiEH L £9°,

scheduler.empty ()
HBLARY P F 2= 51X, True i BL £,

scheduler.run ()
TRTDAT Y 2= NINTARY P 2FITLET, TOBEEIIRDA RV % (2
VAF 7 NEINBE delayfunc () ) LT B, ZLTCENEZHE
FTLL ARVEIEBAT Y 2a— V3N BBFTRHCIEZHDIELET,

action & %\ % delayfunc 3PN 28T 5 2 ENTEET, WTNOHED, A7
Pa—JF—HLREZHMERFL, PINZEET 52 TL £ 9, BIFEDY action 12 X -
TERIFSNZEE, ARV ME run () ~OEHLEZLRIATZDROTL X 9,

ARV PDT =77 VAD, RA X FDORNC, FHATREIRE X O FEATIRFRID R & |
AT a—FI3HIGENS 2 EIZRDETLE), ARVEDRELLZLEIEHD I
Ay ERL a—Fi3b 3R chuFr e A Ry MW L TETEBH D £ 7,

scheduler.queue

ARIABBEHDEET, TN 6 DA XV FFETINAHF TR S
NV AMEZRLET, FA4A XXV M, ROBEEZF->4HIMESY 7
IV (named tuple) DIHRIZ 2D £9,

time, priority, action, argument

N—3 3 v 2.6 TEN.

9.9 mutex — HEMHl1iE

N—3 3 ¥ :mod:‘mutex’ THEFE: € 2 —)Lid Python 3.0 THIFRS N E L7z, mutex €
Pa— Tl By 7 (lock) D#ERS L MRERIC X o THEBTHIE Z TEBIc T35 7 7 2 2 EF
LCWwE T, PHbfliEE threading <2V F ¥ A7 29 ETHEAD»D LNETAD,
DI IFTADVZ) LEEZLEE LT ), HMELOWVWEIDLITTIEH N A,

mutex B 2a— )LV TEMUTDIZ 7 AZEERZL TV ET:

class mutex.mutex

FlLovmy 73N Tay)mutex Z1ED £,
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mutex (121X 2 DDIRFEEE — <1 v 7”7 E v b (locked bit) & ¥ 2 — (queue) 23H D
9, mutex 3Ry 7 INTWLARFIUL, ¥ 2—132TT, 2NN E, T2 —
317> TV 5D, (function, argument) DRXTB—DP EA->TWET,
ZORT7IERy 7R L L) EREL CORBIB(FIEAYy D) ZRL T
Ty Fa—DPETHEVEZIImuex 22y 7T 5 E, Fo2—DHOZ Y FY
X a—D6REL, 2OV P DOXRTIZFHEDWT function (argument) %
L 9, 2 k- T, BIchozy MUDHihuy 72 ERL 7,

WD LB o=2IILF ALy FOFIFEICIZAHTEEREA - L WIDDH, lock ()
D, ay 7 RBER LB ETRNHTEWIERA VY 72— AP 6 TT,

9.9.1 mutex A 7Y 7 K~

mutex IZIFLTD XYy K3H D 7

mutex.test ()

mutex 232 v 7 I T30 E ) DR FE T,

mutex.testandset ()
M1 (Atomic)y 7% Test-and-Set #/FT9, By 723k v F ST R IUIERS
LT True ZIRL £9, ZNLUNDEEICIZ False IR L £,

mutex.lock (function, argument)
mutex 2512 v 7 I T2 IF UL function (argument) ZFEfTL £ 9, mutex
Ry 7 INTVLIES, BREZD5 82X 2 —ICEEZET, o —ICEINL
function (argument) BV DOFEITINED0IT DOV TIT unlock () 2L TL
72E 0,

mutex.unlock ()
Xao—ELoEmuex 20y ZERLET, 29 TR, Fa2a—DRPDHE
B EITLET,

9.10 queue — [AHfF+ 1 -7 F X

/—bK: Queue Y 2—)LIZ Python 3.0 T queue £ W) KHNIEHEINE L%, 203
V=)V, HEJWIZ import Z &ML £,

Queue €Y 2 —)VIE, HEPFEHZ-LIHEH (multi-producer, multi-consumer) ¥ 2 — % 4
LEd, JHUd, HEDAL Yy FOMTHERZLRIML 2T IR o vt o
WVFALy R0 75 3 7 CRICAEIRTT, TOEY 2—LD Queue 7 7 A, HH
KTRTOU Y 2wy T4 7 A%FELTVET, Z4UE Python DAL v FH£— |
DRVNARFFL £, threading B 2a— L ESHL T I\,
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3HEHDOX 2 —2FEEINTHT, Fa—DoYHINEZZ Y M) DIEFEZTHNEL X
F, FIFO ¥ 2 —Tl, BgIBEME Ny b BREICH ) HE i E 3, LIFO ¥ 2 —
Tk, REICEMES N PRI S NET(RAY vy 7D X ) IR b5 F
), ESRIERIAT Z % 2 — (priority queue) Tld, T F Vi (heapg EY 2 — )L ZHH L
Y= &N, BROHEEOZ Y MY DBRMICED HEn 7,

OQueue B 2 — LIZLFD 27 5 X LW ZEZL 7

class Queue . Queue (maxsize)
FIFO ¥ 2—®DaYv A7 7% TY, maxsize 13F 2 —IZEL 2 EDTELHEEHD
FIRZRET 2T, WotAZDREIIWCELLS, HAIZF 2 —DEEN
HEINIET7uy 273NET, L maxsize WOLL T THEH 6, F2—D
REZIFERTT,

class Queue . LifoQueue (maxsize)
LIFO¥ 2—Da v A7 78T, maxsize l3F 2 —IZEH 2L DTEZHEERD
FRZRETZ2EHTT, WoAZOREZIGELLS, BAIZF 2 —DBED
HEINZEFT7Tuy 73NnEzd, bL maxsize BOLTTHEu561E, F2—D
KREJFERTY, N—2 3 v 2.6 TE.

class Queue .PriorityQueue (maxsize)
BN ZE X 2 —Da v A5 75 TT, maxsize 1ZF 2 —ICEL T EDTES
PEHD FRZRET H2HETT, WotAZDOREIIINWGELLS, HAIZF 22—
DEFENHEINLFTT7Tuy 73NET, b L maxsize WOLL N TH 5% 613,
X2—DKREIIFERETT,

exception Queue . Empty
g Queue A 7YV FTLIETuv I Ay FELT get() (I
get_nowait ()) BEIEN & &, EHI N BT,

exception Queue .Full
iR 7% Queue A 7Yz T, 77U I XYy FELT put() (£
put_nowait () DRI N 7 & &, EHINLHI7TT,

=F

collections.deque i, By 77 L Cpopleft () ¥ append () Lo/ 7 Iy
7 BAEDS AR 7 ¥ 2 — DI T T,

o

9.10.1 ¥2—ATI I bk

¥a2—A7Y =27 F (Queue, LifoQueue, PriorityQueue) i, BAT ® public XV v
FZRMELTwET,

Queue.gsize ()
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Queue.empty ()
Queue. full ()

Queue.put (item[, block[, timeout] ])

item ¥ 2 —ICANET, b LA T Y a il block 3 True T timeout 75 None( 7
7ANV M EoIX, 7Y—Aay b2FHABEIC RS E TRy 2 LET, timeout
DIEDMED YA, AT timeout W70 v 7 L, ZDKHENIZZZEZ 21 v k)]
HABEIC 2 & U, HIob rull Z38H L £ 9, )5 (block 23 False), HH 127
J—2uy FFHTEL LRSI, F2a—XT7AT7L2BEEET, TERVLELIE,
BN Full ZEH L £ (2 DGE timeout [ IEHINET), N—Y a1 23 TE
n: timeout BIEHHEMI N E L 7z,

Queue.put_nowait (item)
put (item, False) &R UERTT,

Queue.get ([block[, timeout] ])

Xa—DoT7ATLZHDRE, ZNZRLET, b LA 7> a V5% block 73 True
T timeout 5 None(7 7 A )V M) 61X, 7A T LM HAJBICZ5EFT7ry 7 L
9, b L timeout DIIEDEDEE . B KT timeout ] 70y 7 L, Z DKW
TT7A T LDFUAREIC 2 & 2 U, B Empty 238 L £9, )5 (block 73
False). EHIZT7A TLADBHHTE SR 61X, N2 ELET, TELWZ6IX, #i
M Empty 23R L 9 (2 DA timeout ZIEHINE T), N— 3> 2.3 TEIN:
timeout 1 BHNEMI NLE L 72,

Queue.get_nowait ()
get (False) LU EWKRTT,

Fa2—ICANSGNTY A7 PETHEZEAL v FICUBI N0 E ) 2BIRT 570
IZ22DXY y PRI E T,

Queue.task_done ()
WEIZF 22— ANSGNTY AP LIH2RLET, X2 —DHEEAL v
FicfHENnET, FATZORDH LI, &K get () ITRL T, Z3UTHE
{ task_done () OO LIZ, WO L72F A 71260 T 0BT T L 7cFxr
X o—IlHAZET,

Join () 70y 7 INTWigE, Ritem DMUHE I N7 (F2—IZ put () SN
722 TDitem 1A LT task_done () BERHEIN/A 2 & Z2ERL £ 9) RpIc R
LE9,

X¥a—IZHB LD item DIFEE L D LE MR INGE. ValueError 25EH
INFET, N—=Ya v 25 TEI.

Queue. join ()

¥a2—DOHOETA T LAPUEINSHTTRrYy 7 LET,
Fa—IlitemWNBIMINBEIC, RFETIAZ ATV EBLINE T, HEEA
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L'y Fd3 task done () ZMEOVH L T, item 232 T HL > T Z LK S ULBED5E
TL/HEHZAMOEREIZ, RETIAIZAT Y EDBRE INET, RETIYATA
7Y R0 oE EIT, join) DT Ry IWfERINET, N—P a3 25T
3.

X2 —ICANTI RTDET T 5D 2506

def worker () :
while True:
item = g.get ()
do_work (item)
g.task_done ()

g = Queue ()

for i in range (num_worker_threads):
t = Thread(target=worker)
t.setDaemon (True)
t.start ()

for item in source() :
g.put (item)

g.join () # RIYRAIDETTLFETTay

9.11 weakref — 55

N—= 3 v 21 TEM. weakref €Y 2—)VIE, Python 7R 77204 7Y =7 b ~D
55208 (weak refarence) ZELTE 5 X HIC L £ 7,

DUNTE, HEE U7 7L VK (referent) 135924 7Y = 7 P2 BRL £ 7,

7Pl MICHT2BIE, 2047V 27 b EREPLTEL DI REMICE
BDEXA: HBY 7 7L Y MINT 2D FHRIE L 0E-> TR WgH, A=Y
L 7 ¥ a v (garbage collection) BEREIZHEICY 7 7 LY F2HEL, 20X €Y 25D
ABICHAHATEE T, FSHOTLHEIZ, BEREA 7Y 27 b 2R 75X vyy
Py THOFELICB T, Fryvaewy 7HICHL L OHYHBAXZTIA 7Y 27 b2
I BVLEATY,

Bl Z X, BERZANAFVHBERDOLT 7Y 27 F37 SAH Y, ZNZ I shi % BEEf)
J72w e LET, Python DFFERIZ > THHIZ BRI SR VT 72 D #5244 1 1 R
72092 L WA 727 FEFHFEENOF —PHEICEHON TV S DL DD
52 LI ET, weakref EY 2 — DL T3 WeakKeyDictionary
WeakValueDictionary 7 7 A& Z DM T, MG TZHEET 2 DI 55’%5@72{%‘13
Fryravey THICEET 2L 0O MBPLZTTE 7Y 27 P2 IR VwE )|
LET, Hl2iE, bLHIEEHEA 7Y 27 bdiweakvValueDictionary DfEIC f;’)f
WG, RBRICESTZERA 7Y = 7 PO S v TR L ol
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H—=RPaLr7yaviglotr 7Yz F2HBAHTE, BRA 7Y =7 M T 55
SEANOXICAHTIEZ D F FHIBRSNE T,

WeakKeyDictionary % WeakValueDictionary I35 %2 > THEIN TV T,
F—LEBIA—_RT AL 7y a il loTHINI N L 252 HEF IS5 X9
BEEZWA 727 b Da— ANy JEBZRELTVET, BEAEDT R T T LD,
WINDDOFSIGFEMZ 9 221 T E 2o 5139 — A0 SErE 2 E
PAER T 2 0B EIZH D FHA, EldVA, FSRFEEDOIEE I H LTV H{EK
EORMIE, BELAHZITIBRICEEZ I IToNS L) weakref Y 2 — )L TR
SNTVET,

J—K: AT 27 bNOFEBRIZ, ZOX TS 27 D del () AV v FHEQR
HMEXNZEGHCZ Y 73NET, FEBOa— LNy ZJIEIND E X, 2047027
FRELEEHFEL TWBEZOTT,

TRTCOA 7V 27 b 2BHBMTE 20T TREHD A, HEMTE L4727 L
X, 77 ALV AY VA, (C Tld7% <) Python THEP N, Rk X OIEFHED
[fFD) A v F, set BLW frozenset B, 77ANVA TPz, PR —%
(generator), WA 7Y =7 ., bsddb €Y 2—)VD DBcursor M, V7 v MY array
B, deque M, BXWNIEMEHRAY -0 A 7P 27 T, N=Va v 24 TEH: 77
AN, Vv b, array. BLPIEHREAAY -V O R—F2BMLF L7 1ist
dict 2 &, WL DOPDHAAARIIFH W2 EEZY R —F LEEAD, LT LX) Iy
707 AT ZEY R —F2BIMTE X T

class Dict (dict):
pass

obj = Dict (red=1, green=2, blue=3) # ZOATY 7 IS AHE

l

PRI, fHICESREZ Y R —FTE £ 7, FEICDOWTIEX, weakref-support % 21
LTLEZ N,

class weakref.ref (object[, callback])
object N\DFHZWHERLET, V7 7LV P BEREETC0ER6I1E, TOA TV =
7 MN3ZMA 7Y 27 FOMUYHLTIROHE T, VY7 7LV E3BIERAEZ T
kol A7 27 PERFOH L E EIT None ZIRL £, callback |2
None UANDIEZ G2 7856, A7V 27 P2 EIICBBARUHL X H T2 L %
WIEFOH LT, 2D EEHBA 72 2 7 M3 callback DYE—DRF A L LT
EINEFT, Y77 MEHIEPHHTE EYA,

FUA 7Y 27 MWL T IADHESHZENE T, ZNZTNDIHSIRITH L
TERINTa— NNy 7k, oL ERINIca— "Ny I7r5dbot
HbHWVHDNEMOHINE T,

=)y I PFEE I HIMIEREL 7 —HINCEZ AT N FE T, BRI NE
A, FNHIFA T 27bD __del () AV Y FBREZIELHIMNE F 574
FIRED ST X E T,
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object D3/~ ¥ 2 W] {g (hashable) 72 513, F9ZMUI Ny > 2 [BETY, 245 1% object
DHIRINZBZTHOZNL DNy > 2flZ R FF L £T, object DHIBRI NLTH 549D
Thash () BFEORHINIGEIC, ZOMUOH LIL TypeError ZFEIHE T,

SGSRIEMEDO T A P2 R—=F L T0E T, HFrZYFA—FLTwEHEA,
SHENELAEE T 24612, callback \CBRZ L “onIFZN 6D 77 1L
v EFRUEMBARZRLE T, V77 b EL S —AHIRI N8548,
SA 727 PBEICA 7Y 27 b THIEAIBY . 2 OSIIIEMTT, N—
Pa v 24 TEE: UENE 777 VU TLED, 77 7 2{LREARBICR D F L
7z, object ML EHIN TV T,

weakref .proxy (object[, callback] )

W2 object ~\D 7 XL EBRLET, PBRWA 7Y =7 b ELHICHVLS
NBRNRSIENA L 2B KT 20 DI, ZHIFIEEAEDAYTFXF A MBI
270X OMHAZSR—FLET, object DL L ATEED> £ 9 Ik L C.
RINDA 7Y 27 bid ProxyType £7:1% CallableProxyType D EH &
—HORMERLET, 7uXxi A 727 kY 7 7Ly MICBRERS Ny v a T
B8 (hashable) TlEH D TX¥ A, THUT L ST, ZN0 DIALZEHATEE & v ) 1
Bk 2% offEZETC0E T, ZL T, HFEOXF—L L COMAZLITET,
callback 1% ref () BABDOFRUCLRID NI A= LD TT,

weakref .getweakrefcount (object)
object # 2T 29 2HE Tux s DHERL £7,

weakref .getweakrefs (object)
object # BT 2T RTCOFSWE 7u X A 7027 OV A ZBRLET,

class weakref .WeakKeyDictionary ( [dict] )
F—Z 2RI 2oy EV T 7T, BIERF— DS P L kot &
2, fEEo v MR Tonk T, 77V a v oD E T 54 7
PV bANBEHEEMTEIELRL, ZNoDF TP 27 MGBMT — % % Bl
DI DIz T ENTEET, TNIBEBENDT 7R F —1N—F 4
F3 2472 =7 MIZRRHICERNTT,

/J—hk: HEE: WeakKeyDictionary (& Python ##FEHMD FIZ/ES1LTWwW 3 DT,
RAGMBEZ 479 & ZIEV A AEBE LTI ) FHA, WeakKeyDictionary D
B, KW ORFIC 70 7 5 DB T 128D, (AR—yaL 7 a v ORIfE
MELT) THEED X ) Ic) HENOEZEZHLE->TLE ) d, WBELEFA X
ZH IS N DT,

WeakKeyDictionary A 7Y 7 bE, URTDXY v FZELET, ZNo6DAY v K
X, WEHOSHZEBRAFL £T, 2023, MHINARHIAEFEL TWS EIFRD
FRA, DT, ZRENAT2HIC, 2020 %E2F v 7 T20EBHH £T, T
X0, BEEL ok —DBEPES TV RO, IRX=—2aL I INZOXF—%
HIFRCE R 2 5 FEZ BT 2 HOTEET,
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WeakKeyDictionary.iterkeyrefs ()
¥ — DS E LR T B iterator ZIRL £9, /N— a v 2.5 TE.

WeakKeyDictionary.keyrefs ()
¥—~DFHBWDY 2 P 2B LT, N—Y a v 2.5 THE.

class weakref .WeakValueDictionary ( [dict] )
25Ty BV 77 7 A, EANDBASID S ZPFEL R ot
Elo, HEHOZY MY IETHENE T,

J—bk: HEE: weakvalueDictionary I& Python D LIESNTW 5D
T, KA Z T & EIIE YA AEHE L TE%a ) $¥A, WeakKeyDictionary
DG, KB ORI 70 7 F A0 1B, (IR—Y 2L 7y a v OHl
ERELT) THEDL I I HENOEEZEZHLES>TLE) O, WHELYA
AL INHE 2 DT,

WeakValueDictionary A 73 =27 ME, UMTDAY Y FZ2FLET, ZTNo6DAY Y
FlZ., WeakKeyDictionary 7 7 A®D iterkeyrefs() & keyrefs() XV v F&
M CREZ R > T ET,

WeakValueDictionary.itervaluerefs ()

HANDIFWSIRZ KT 54 T L — ¥ (iterator) 23R L £, /N— 3 v 2.5 TEM.

WeakValueDictionary.valuerefs ()
ENDFFHSO Y A F 2B L 9, /N—2 a v 2.5 TE.

weakref.ReferenceType
SR A 7Y 2 OO TV 2 T b,

weakref .ProxyType
O LA CRWA 7Y 27 o 7uXs Dot 72 27 b,

weakref.CallableProxyType
O LR A 7Y 27 b7 uX e DDt 79 2 7+,

weakref .ProxyTypes
TRXLDEODTRCORA TP 27 Vel —7 v A, ZHRUIEMGD 7w ¥
SHRIDZLHIMS T IR L 2T, A7 27 b3 7axshEFhD7A M2 LD
fliIcTcE £,

exception weakref .ReferenceError
XA 7Yl FBELNTY, JLOA TP 27 b —RYaL sy avd
NTLESTWS EZITFHETIHI, ZNUIEFUED ReferenceError 4} & A
LT,

Z:

PEP 0205 - Weak References Z DFERE DR & BIGRIVARIL, WD I LD FEEICE
I 2 HALLDBEBR I O W TDERANDY v 7 2 EATHET,

W
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9.11.1 FZWATI /b

SEHEA 727 PREED A VIEX Yy FERibEYA, L2L, V770 b3 E
FHEET %613, FOHIT I ETZDY 77 L v b 2HETES LHICLET

>>> import weakref
>>> class Object:

pass
>>> o = Object ()
>>> r = weakref.ref (0)
>>> 02 = r()
>>> o0 1is 02
True

V77V Y EBRBREPHEELZVESIE, A 7Y 27 FOFERH L IZ None 2R L
7

>>> del o, 02
>>> print r()
None

SEEA T 27 PR FELEHEETRBEINEIDLDT A MiE, K ref() is not None
ZHWTITONE T, BE., S2A 7 27 b 2flionBEl B2 7 7V r—>avya—
FIZZ D87 — eV F 7

# riZHERA 7Y 27 b
o = r()
if o is None:
# V77V b=y aL s hInk
print "Object has been allocated; can’t frobnicate.”
else:
print "Object is still live!"
o.do_something_useful ()

“ETEME (liveness)” DT A b2 #ElT 5 &, ALy FbEIn7 7V r— a v IicB\W»TH
HGREEZEOH L £9, GRAF:Lf r() is not None: r().do_something() T
1. 2EHD r() 23 None iR § HREMEDIH D £ 7)) 5 HDIPFOH S N B TS, LD ALy
FIZs9S e 2 28K E R DB E T, ETRLIEA T4 ALk, > 7 VALY R
D7 TVr—vayEA USRIV FALY M7 7V 75— a vicB o THLUe
T,

Y705 2B T2, ref ATV 27 PORKRR NN a VEETE T, I
WeakValueDictionary DFEETHHLNTED, vy 7THOKZY FMVIZLE AEY
DA =N~y FEBS LT0ET, 29 LAFEEZ, &3S RIGBMERZBEHE A 7
WIEGSIHERITT L, Y7 7L v F2ED) T 720 OO U IRHIS A & 2> DB M ALER 2
ol ugaicbiiz 9,
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PTNOHITIE, ref DY 775 2A%FoT, H$24 7Y =7 MBNMEHRZHGEL. Y
77VY DT 7R AINEZICZDMEIEHZTESL)ICT 570D HEEZRL

TWET:

import weakref

class ExtendedRef (weakref.ref) :

def _ init_ (self, ob, callback=None, *+annotations):
super (ExtendedRef, self)._ _init_ (ob, callback)
self._ counter = 0

for k, v in annotations.iteritems{() :
setattr(self, k, v)

def = call (self):
"""Return a palr containing the referent and the number of

times the reference has been called.

mmn

ob = super (ExtendedRef, self)._ _call__ ()
if ob is not None:

self.__ _counter += 1

ob = (ob, self._ counter)
return ob

9.11.2 I

COEHELHITIE, 77V —=2 a vBPHEICSH LA 7Y =27 PRI oI
A7z FIDEAATE2HEEZRLET, A7 27 MCEELEETHS Z L2
fT22til, A7P=27 DOID DT —EEOHTHZET, LrL, 297
2B, A7 27 PRELFIDICk T YT,

import weakref

_id2obj_dict = weakref.WeakValueDictionary ()

def remember (obj) :
oid = id(ob?3j)
_id2obj_dict[oid] = obj
return oid

def id2obj(oid):
return _id2obj_dict[oid]
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9.12 UserDict — HEATI I MNDIHDI T AT Y)\—

CODEY 2a—VRRNMNRO2 Yy EY A VI —T7 2 A AT TIFf> T3 7 7 AD7%
DIZ, TRTOFEERAY v FZEHEL TW5 mixin, DictMixin ZEHELTVWET, 2
UTE 5T, shelve EY 2 — VD L) LFEEORO D Z T 208 BH 27 7 A%2FHL I L
DIEFICE ISR D £7,

CDEY 21—V TldUserDict 77 AZERLTVET, CHEFHEL 727 DTy
NR—t LTHEIEL £9, 24 dict (Python 2.2 25 FHA[RERBERECTT) IC K - TiE
SAZ oNTWE T, dict ODEADENIC, UserDict 7 7 ARFEHERDY 77 7 A%
F—=RNI7A4 FRHMAY Y FOERIZEL > TERT 57Dl TnwE L7,

UserDict Y 2 —) Vi UserDict 7 7 A& DictMixin ZERBLTWET:

class UserDict .UserDict ([initialdata] )
HEZLIAL—FTB7 7R, A VAV YV ADONKIZER OFEEICHEI N,
UserDict f YAY VYV AD data BEZELTT7 7 ATE £, initialdata 735-
Z 6L, data ZZDOHNETUILINE T, tMOHWDZDIZfHZ % X 9 I,
initialdata ~DZWEPRGEINZWI EDRH S L) ZEIHEREL TLE I,

J—h: BIFH DO DIZ, UserDict DA VAPV AFA 5L — FHAHETIZ
HHEHA,

class UserDict .IterableUserDict ([initialdata] )
UserDict DA T VL —YavZYR—1rT2% 77752 {#HHH: for key in
myDict).

vV DAYy FEEE @ vy 7E &) ICMA T, UserDict .
TterableUserDict £ YAY YV RAIRDEEZREL 7

IterableUserDict.data
UserDict 7 7 ADNEKZIRET 5 - DIl il 5 FHEDORE,

class UserDict .DictMixin
__getitem__ () . __setitem__ () . __delitem_ () 8XW keys() &
WO RNDFFEA V7 7 2= AR5 TW0 3 7 7 ADLDIT, BTOREHX
Vv FZE#HT % mixin TT,

COmixin lFA— 83— 7 AL LTiOLNEZRETT, LOZNFNDXA Yy F&8E
M3 22T, X0 DRBERTEALZABMENET, HlZI1EX., _ delitem ()
DHDETDOAY vy FEEERT D E, HAR\VDIE pop () & popitem() 7T
nhFET,

4 DDREJEA Y v Rz z T, contains__ () . __iter () B8&O
iteritems () ZEZET UL, HERFE 2R/ T ZEBTEET,
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mixin lZF¥ 77 FADA VAN I ZICOBTHMLHAIS RO T, __init_ ()
® copy () BEELTVEHA,

Python 2.6 2*5 1%, DictMixin DfUH DIZ, collections.MutableMapping
ZHHT 5 2 EERINTHET,

9.13 Userlist — YANATI T IO NDZHDI AT Y
J\—

J—=hk: TOEY 2 VIFBRGTHIED D2 FIEINT ¥ T, Python2.2 X D HiD
N—3 3 v @ Python THIET 24D 20 a—F2F0LT0 504 51F, MlAAA 1ist
P SEEY 77 7 26T 52 L2t LTSS v,

CDEY 2= VIFVANE T2 vDT7 =L LTI 7722 ERL T, A
DY RPN T FADTDITRICVEDHE 7 7 AT, ZNZMRLBEEDOXA Y v %
F=N=F A4 FL%ZD, 50, FILVLLDOZEMLALDTEIENTEET, 2D
XA ET, VARMIH LWIRZFVEZBIMTEE T,

UserList BY 2 —) Vi UserlList 7 7AZEEREL TVFET:

class UserList .UserList ([list])
VA2 IaL—bT23759A, A VAV ADONFIZEHDY A MHREZ
., UserList A YAZ VY AD data J@EZBLTT7 7 ATEET, A VATV
ADNFIFRHNC list DAE—ITRESNETH, 774NV EFTIEREY AL 1T
T, list \ 3P A TL—1FTESEA4 7Y 27 FT, HlAIE, EHD Python J A
UserList (¥723V 77 7 RA) DA VAZ VAL EZNHTE LT,

/—NK: UserList 7 7 A% Python 3.0 Tl collections €Y 2 — )VIZBHIZ
NE L%, 2t03 Y —IIVBHBINIZY — 23— F® import XZBIEL 7,

ZEHEARES —r Y AD XYy R B (i > — > A8 str, unicode, list, tuple, buffer, xrange
W) I AT, UserList f YAY VARRDEWEZ L 7

UserList.data
UserList 7 7 ADOWNEZRET 5701 flibit 2 EFED Python Y A A4 7Y =
7 b

BT SZIEDEM: UserList DYV 77 7 A5 L. HE20IE—D2ODF 8D E
LoDELEBIMHUNEE2a VA7 772672 2 L fFSINE T, HriLwey—
v ARBTY A MHERBAAEDFEE Y 52D, VAV ARERL LI ELET, #
DIDIZ, T=FIRELTHONEY =T VAT TP 27 b THEL—DDNNFTA—=F L
EBIWCaAVAL I 7O EHEL THET,

BH 7 59 AW DERIFENTL BB ESIE, TO7 FIABTR—F LTS TXTOR
RAY Y Fl3A == 4 FSNEZHERH D FT, ZOHEIREININEDDH % X
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Vo FIZOWTOERIZ, V—RAZZEICL TLEZ v, N—=Y 3 2.0 TEHE: Python
N=2av1528L16Tid, avA 779058 L THEHLAETHL I LR
FHHREZ data EMEZRMET 2 L) T EHTERINE T, Python DFIIDNN—2 3 »
TiE, BHIZ 52D v AY v ARERLE S EIZL XA,

9.14 UserString — XZFINAT Iz I NDIHDIZRXZ
w J\—

J—hk: ZOEY2—)D Userstring 7 7 AFBIFHIED - D72 1FITE I LT WL
%9, Python 2.2 X DHID/N—3 3 > ®D Python TEMET 24D 2\ a— F2E LT
D% 61X, Userstring 29 R DITHAIAR str WD SEEY 77 7 26T 3
CEEBETL T30 (AIAAD MutableString EFEMAR D DIZH D FHA),

CDEZ 2= NVIELFINA TS 27 v DI —L LTEIK 7722 ERLET, A
DIFHINALT= 7 5 AD T DITRITIEDHEE 7 7 AT, TNZMRLBEFEDOXA Y v N %
F—=N—=F AL FL%ZD, 50, FILLWHDZEML7DTEIENTEET, 20D
&) T, XFINH L WIRZFEWEZBMTE T,

INGD7FRABEED Y 7 A2 =a—FA 7Y 27 MTHARTETHREME L
W) ZEIFERLAEANIOTL &9, THUIKFIC MutableString IS L THTIEE
hDx7,

UserString BY 2= VIERD T 7 AR EHEL TWET:

class UserString.UserString ( [sequence] )

NFMNEF I F 2= a— N XN 7P 27 b2 T2 — T30 7R, A VR
Y ADNEIZBHEOXLTFHELIFL=a— FLFINA 7Y 27 PITRES L,
UserString A YAF YV AD data @EEZELTT 7R ATEET, A VATV
A DNEIZRYNC sequence D AE—ITREINE T, sequence 1B D Python 3L
FHNFEF2=a— FFF, UserString(FEY T 77 2A)DA VAV VA,
HBVIFHHAIAR str () B2 > TLFINERTEZ 2 ERDOS —F7 Y AD W
TNNTY,

class UserString.MutableString ( [sequence] )

ZDV 7 AFED Userstring PoEH I, BEAREIC &5 X ) ITXXF %2
ERELET, BHEABELRFINIFHEOF —E LTE) TEBTEFHA, k¥R
5, FFFIFF— L L TEBRRER A7V 27 F2URT 205 TT, 2OV FAD
FRHME, BEOX—E LTEEARAA 7 27 29 L) ilAzfilifd
57012, MR E __hash_ () AV Y FZINDERS (A== 4 F§2)0E 1D
52 LT HEENGIZERMET 2L TY, 29 LTt EHIcZ7—IckD
P, BELDLIEDBHEETL X 9H, N— 3 v 2.6 THIFE: MutableString
7 9 A% Python 3.0 TIIHIRI N E T,

— 5
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XHHba=a—FA 7Y 27 FDRAY v N EHEE (firef:string-methods % ZW) 1211 2
T, UserString 4 YA¥ Y AIXRDEEZRMEL 7

MutableString.data
UserString 7 7 ADWNEEZTET 5 72 DI fEb 1 5 FEEED Python SCFHI % 72 1%
2=a—FA7¥ =7 b,

9.15 types — fHAHIAAB D ZH]

CDEY 22— VIFEHED Python £ v ¥ 7V ¥ TibNTw 5472 27 FORIZOW
T, A2 ERL TV ET HREY 2 — LV TERIN TV 2 HMZERS), TOEY2—)L
I3 listiterator D X9 L7 v 2t 2 5 £V T, ““from types import
* DX THRETT, ZOEY 2= LORERON—Y 3 v TEINS N2 AT,
Type THH A FETT,

BB Co MBI 2 ATE R, LT O X ) ISR k> TR 282 T 52546 TY:

from types import =«
def delete(mylist, item):
if type(item) is IntType:
del mylist[item]
else:
mylist.remove (item)

Python 2.2 ARETIE, int () ®str() DEI 777 FVERKIE, MoARiE kD £
L72DT, types ZHHT 208 IZH D E L, Loy 7 ik, Ko k)ic
LR A HBHEREIN TV E T,

def delete(mylist, item):
if isinstance(item, int):
del mylist[item]
else:
mylist.remove (item)

CHDEY 2=V TO4AH I ZERZL TWET,

types.NoneType
None DMTT,

types.TypeType
type A 7Y 27 FOMTT (type () BEIWCL>TRINET), fHHARAAD type
DIAY TR ET,

types.BooleanType
bool D True & False OMITT, ZHIFHAAARD bool DEA YT AT,
N—3 3 v 2.3 TE.
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types.IntType
BHORTT (eg. 1) MARARD int DAY P RAICKED FT,

types.LongType
REBOATT (e.g. 1L), MARAARD long DA VT AN T,

types.FloatType
TFEI NSO T (eg. 1.0), MHARAD float DAY T RIZKED T,

types.ComplexType
BEBDORITT (e.g. 1.073), Python WEFEHDH R—F L Tary 4 LInT
WIBHICBERINE A,

types.StringType
XHHNDOMRTT (e.g. ' Spam’ ), #HARARD str DZA Y7 RICHD £,

types.UnicodeType
Unicode XXFHN DM CTT (e.g. u’ Spam’), Python 3L =2a—FDH¥KR—+A& LT
AR NINTOIGEHICITERINEY A, #HAIAARD Unicode DAY 7T
AT D £,

types.TupleType
F7NDRTT (eg. (1, 2, 3, 'Spam’)), MARAAD tuple DAY T RIC
70T,

types.ListType
YA FDOMTY (eg. [0, 1, 2, 31) FHARIAAD 1list DIA YT RIZHED T,

types.DictType
HHDOMTT (e.g. {"Bacon’: 1, 'Ham’: 0}), flAIAARD dict DAY
TR FT,

types.DictionaryType
DictType DHIHATT,

types.FunctionType
types.LambdaType
2 —W—ERDOBIEE 7213 1lambda U2 X > TER S 7B TIT T,

types.GeneratorType
Yz L —7% (generator) BIDWOIH LIC X > TERINI A TL—F A4 TPV
FORITY, N—=T 3 v 22 TEL

types.CodeType
compile () BBl EICk>TRINE a—FF 7Y =27 FORITT,

types.ClassType
I—F—EHED, HFVRYANDY FADHITT,
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types.InstanceType
L—F—FEREDI TADA VARY VY ADEITT,

types.MethodType
I—PF—EEDI TADA VATV ADRAY v FORITT,

types.UnboundMethodType
MethodType DHIHTT,

types.BuiltinFunctionType

types.BuiltinMethodType
len() ¥ sys.exit () D& HflAAARBEES, HHAAARD XY v FORIT
KR (C ZTlE ”ffﬂo&‘lif” VW) HiEER  PCTELN” L) BIRTioTw
£7)

types.ModuleType
EY 2 —LORTY,

types.FileType
sys.stdout DL I Kopen SN/ 7 7ANF 7P 27 FDORTT, fHAIAARD
file DIA YT ALY 7,

types.XRangeType
xrange () BIBIC k> CRE NS range 4 72 =7 L DIITT, FLAAAD xrange
DIAYTAILED FT,

types.SliceType
slice () BBICX>TREENE A 7227 FOMITT, fHARAAD slice DL
AV PRICED T,

types.EllipsisType
Ellipsis OMITT,

types.TracebackType
sys.exc_traceback ILEEND L IB L —ANY 7472 27 FORITY,

types.FrameType
JL—LF 7 27 FPORTY, FL—ANY I F 727 Ftb D tb.tb_frame
mETY,

types.BufferType
puffer () BBIC K> TEONE Ny 774 7Y =27 FORITY,

types.DictProxyType
TypeType._ dict_ D X9 % dict ~D 71 F AT,

types.NotImplementedType
NotImplemented DM TT,
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types.GetSetDescriptorType
FrameType.f_locals * array.array.typecode DX ) 7%, IAREY 2 —
WIZEWT PyGetSetDef QK> TEEINAA 7Y 27 FORTY, ZoMiEA
7Yz Mgl T4 A7) 77 E LTHHENE T, property MEFUHNZ
Fio BT, 2L RINREY 2 — L TERINALMDLDDLDTT, N—
Y a v 2.5 THEM.

types.MemberDescriptorType
datetime.timedelta.days D& 9%, JHREY 2—)LIZE VT PyMemberDef
WKEoTERINIA 7Y 27 FORTY, Toll, EHEOEHREZ T 2 X
Vi, COT Y TN T = XA NTHHINE T, property MEFU HNZFi->
7HRTED, THEHRINEEY 2 — VLV TERINALMD 7O DH DT, Python D
flhDFEEETlZ, Z DML GetSetDescriptorType EH—b LNFHA, /N—
¥ a v 2.5 THEM.

types.StringTypes
XFHNRIDF 2y 7 #FHHICT 57290 D StringType & UnicodeType =&
> —/r v ATT, UnicodeType [FETHDIKD Python IZEENTWEHHICE
IEENLZDT, 2200LFINMD > —r v 2A%# 95 k) Tzl 5B itks
m 7D £7, #l: isinstance (s, types.StringTypes).’¥N—Ya ¥ 22T
.

9.16 new — VY1 LRNEEA T =7 b DIEBK

IN— 3V 2.6 THiBE: new €Y 2—)LId Python 3.0 THIFRS N E L7z, fRb DI, types
T2 NDI I AEZFHLTKEIV, new B 2= NVEA VY TIVIF TP =7 b
TEBIEADA v =7 2 A A2 5 ZFT, HilL A 7Y =7 b Bikefiolz L9127
TED T H 25, EHE DOIERBIEDMEZ 2w e Ziz, ZUdFITe— v LRI
THEHLNET, ZOEZ2—NIEA VI TIVINDRL R)VA VI —T7 =4 Azt L
F9, Lo T, ZOEY2—)L2H) EZICRFEELATINER) FHA, A7
I EDBRHINDRHZA v TV %I 79 23855825252 LLTE
TLEFET,

new Y 2 — VIIRDBEEZERZ L TWET:

new.instance (class[, dict] )
COBEEE __init_ () AV ANZ 7 ¥ BRI TICEEE dict 7D D class D
A VRV AZED L £ 9, dict BWEMI NS0, None THHEH1E, HiLl v
A VRE VADIDITH L WREOFEEMEONE T, A 7Y =7 FDwDb EFLU
REETH 2 L VIRAIF R NI EITHEREL TLEZ W,

new.instancemethod (function, instance, class)

Z DOBIEZ instance \CHEEI NI AV v FA TP 27 b, H B0 instance D3
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new

new

new

new.

None DEHICHMINTOVAREWAY Yy FA 7Y 27 F2IKL X T, function |3V
O L AJH 5'(72 U h £8A,

. function (code, globals[, name[, argdefs[, closure] ] ] )

BzZonfza—FEr7a— )28 % b D (Python) BB ZIE L £9, name % 5-Z
57 61X, XTI None TRIFIUI R 6 vy, XFFIOSEIE, BBUTEZ o
74Hi 2 b0, 29 ThiFtuX, B code.co_name 226 IS5, argdefs
ZHEZD5HEY TNV THRINUIEGT, RIXA=FDT 74V MEZIRD L7729
Wb E T, closure 5 2 556 1% None ¥ 71340 % code.co_freevars
KT 28N A 727 b DI TNTHLZRBEBH Y T,

YIBEZ6NTWS &,

.code (argcount, nlocals, stacksize, flags, codestring, constants, names, varnames,

filename, name, firstlineno, Inotab)

Z DRI PyCode_New () &) CBHE~DA v —7 24 AT,

.module (name[, doc] )

OB name E V) LHTIOB LOVES 2a— VATV 27 b 2R L ET, name
AN TRITIUL R 6 7\, BIETHTREZ: doc 51EUZ EARTITH X,

classobj (name, baseclasses, dict)

COBBIIH LW FAA 7Y 27 b 2iRLET, DT FIAF 7Y 27 ME (7
7 ADY T INTH HXZ)*baseclasses* 2> S IRAE L. HAHIZEM dict ZFiH. name &
V) HAHTTT,

9.17 cop