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Release 2.6
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Python ZffHEICEEGTE, ZN TV THRILFEHED—DTY, Python FHL X)L T —
YREEZNRNCEE L T, A7V 27 MER7u /7 2y LTdh, Hiflik
DOIRNL 7 7u—F 2 EoTwEd, I N/AEE TS RZFHINICRET %

g, ZLTA VI 7TIVITHL LIRS, Python FIZEALEDT Ty 74—
LDIEIAEORRFIFIZ BT, A7 Y T 74 v I7elli#le 7T 77 r—y a VKD -0
DML EREIC k> T0E T,

Python 4 ¥ % 7'V ¥ AR LI KR ZEEHES £ 75 )1k, V—Ra—FBEAe, FEL T Iy
&7 4 =L D84 F VBT, Python Web # A F http://www.python.org/ > & ek C
AFTE, OBERTHEAATE £, £/, Python Web ¥4 +Tlx, BRTTFICAS
72 EADY — =5 4 8 Python €L 2 — A5, 707 F L, V=V ZOMo
FX¥aXyMIRELET, BAYCRA VI OERZ AL THET,

WMm%V&TU&i C Eili® C++ Sl (H 20 IFZ Db C FiE» SWUOHE 2 F
i) THEI N BB T — Y G 2 A A CRHRICHAIE T E £9, Python I3 %
k\wx&vxxT%&77u7 avEESODIREREREEEE L TH#EL
TWET,

ZDF a2— b Y 7I)LTlE, Python O FabfhAk & A DWT, AN 2B & HaE
I LN L X T, Python £ & 7)) ¥ BFnichiid, BTl VoSBT
20 ETH, FEIZETHELZDOT, Fa—b)TPLVIEFT7 94 v TH RO ET,

BHEDA 7P 27 FREY 2= LDz oW Tk, TPython 74 77UV 7 7LV A
(Python Library Reference); ZZMH L T 723\, C 5k C++ St CIREEEY 22—V %
FL 5, "Python A ¥ % 7)) ¥ DRk L&A A (Extending and Embedding the Python
Interpreter); %> "Python/C API V) 7 7 L > & (Python/C API Reference); ZZH L T 72
S, 2 H, Python IZDOWTIALK RS AN LT AEEFEIIVLO0H D £7,

ZDF 2— Y 7B ZAEZHIEL TV 2bIFTIEH D £¥A L. Python D
MOBHES, K HLNIEETI ZATBRICAHAN—LTUEIVETA, 200D, 2D
F 22— Y 7V Tld Python DFFETRXEHEREZ 72 K SAHNL T, COFHEDOFREKRSP
x&%w*omfﬁm%%%of%éﬁo%bfﬁo_w%l—b07w%ukf%

X, FEEDARIEZ AL Python DES 2= LR T 0T T LZGHAEETEDLLHITED,
"Python 74 77 Y Y 7 7 L ~ A (Python Library Reference) I3 N T2 I X F
7 Python 74 77 VEY 2= NIZDWTHERS L HICARBZTLE I,

FREESE b &I IET T,



http://www.python.org/




AV a—F Rl THRLBEEZ LTS, BEHLL 20 EERHETL 2 TL £ 9,
72X, 7 SADTHF AL 7 7 A VTR B2 TV, REDHEE7 74
WEABRADT=R) 72T =L FRIFEM L0 Eno2bDTY, kot T3
ELNEBHAY LT —FR=2A, Il 7=GUI 7 7V r—>ay, U7
=L ED b LER A,

bLHLEBTRDY 7 FiFEER S, C/IC++Tava 74 77 ) ) ENH > T,
# O write/compile/test/re-compile ¥ A4 7 VONET E L LIEL 200 LIE A, D kol
T2LEZDEIBRTIATIVDTAMAAL = +Z2FTHT, TAMHDa—F2#HEL
DILHIAZTHD LTI LNEYA, IHREEZHEZ2 7077 02F0THT, 7
TVr—2avDldIlHLOERE - RORGHEFEZ LKW EE>Twa2b L
nNEHAi,

Python (3 Z A% H 77 DO DFFETT,

ZNoDEEDKEODIZ, Unix Pz /)VAZ Y 7 M Windows Ny F 7 7 A L THEL Z L
BTEXTH, P2V A7 T HE7 7 ANMEERT X A b 7= OBEICEEHATR S
bDDOGUI T TV —Yavrer—aiZi3tewnwTwERA, C/C++/lJava 70 7 5 L%adHE
CZELTEETY, RYOMLEFZICT SR ) DD >TL £V d, Python
EEHICFIHTE. Windows, MacOS X, ZLTCUnix A XL —7 4 V7L AT L TH)
EL., %72 FRATHIMFICRETL £ 9,

Pyhon IZffHUCHIHTZ £ 90, AP 70 /7 I v IEiETHD, P2 VAT Y T
Ny F 774 NTRBESIND LD I SAD, KEETr 77 L8 oEeig%
LTI T, —F, Pythonl3C LD IADITI—F v 72 RELTED, B
=X S 58 (very-high-level language) T ) . AIZRBLIILEEE 2 EDNA L)L 2 #
ABTES>TWET, 2D &) BHIE—MN7L 729, Python I3 Awk % Perl 23¢9 H D X
D (&L DG, PR EDBZNSDFIELFAL & W) KEEZMEICHHTE
7,

Python Tl 7’0 7' 7 L% €Y 2 — LI EIL TlD Python 7’1 7 7 L THAHTE £

3
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§, Python ITIZERLEHEEY 2 — VL DIHEL TV T, 7077 L5%21E5 hToREL
LT, $%WIE Python 7077 I v 7 %2R DICHHATEE T, HAAAES 2 -
TREH, 7740010, YATLha—)L, Vv bEvoBEEP, TkDXkHI %77
TAANLI—=FAL VT T 2—AV—NFy b 720DA VI 72— R EHHREEL
TWwET,

Python 34 ¥ ¥ 7V ¥ FiETY, 2D, a vy 4L v 7P nwoT, 7o
77 LT BRI ) ORZ IR TEE T, 4 V¥ 7V ZIEREEN R D
TEET, A VF 7TV Y IEIRNENCHHZZDT, SHEOML BB O W THERL C
Al Po2HEFHDO T T LEEH ) KA T Yy TR T LT D
BB Z T AP LD Lo 2 EDMERICTE E9, HAZERICH LD £7,

Python Tlt, £ THa v 7 FTHALTWVI 0T 5 L%2FIT£T, Python THLN
7877 LI, FUEREZREET 2 C B, C++ BiEPJavad 707 7 4 KD b 13
208D E9, ZHUTEPTOL I R O20HHABH ) 7

s HLNDT—=F M K> T, BHLREELZ -DODITLTERIHTEET,

s FHITXD I N—T1%, IV —TDRIKRCHK T DOFEINTIE RS A VT P TITA
ERC

o BRRHIBDEEBAETT,

Python I3 #55R TZ X §: CHFET7/ R/ 7 4 2E LS fHEZA> T a6, Fifckili
AARBIBREY 2 — V2 vy 7 ZITBINITEE T, ZHUCkoT, WL
IENICELA T 2BE2 R REETENET 2 X ) ICHBH LD, RVIFED T T 74
PATAT77VDEIR)NALFIVBATLLFICAS R \WT A4 75 % Python IV v
7LD TEET, ZOXITKIURL, Python A ¥ ¥ 7V ¥ % CTHPNIT TV r—a
Y7 LT, 77 v a It IR EECM A SRS L LTHR T,

ETAHAT, ZOFEEIEBBC DY a —FfMl, "V T4 %4 V VDZEREY — A A (Monty
Python’s Flying Circus)” 226> 7 b DT, TR L ZPRH D FX¥A, TOFFa XV
MZHBEVT ALY VONEIE, ZRLTODEFbhRvEWn) XD, &L AR
WCHAEIBTITOHLET !

ST, BHIAIED ) PythoniZ7 777 LT, )b ko L (HIRTAHLL o7zl T
TY, 7077V IEEEEETARROAEEMESTAHAL I LTINS, 2DFa—
FYT7IVTIEARE S ADREATZNE%Z Python £ ¥ 7 7V TRLTALILEZETTY
L7,

ROBETIE, FIA VYTV Y2/ -00BZIHAL 3, TR I LTHBEAD
ZWERZDTT D, BRICHHATA2HEZRAL TH S ETAAIRERZ ETT,

Fa—bFYT7NDED DI T, Python 70 7 7 LA FEEE EITT AT L DA g
ZHEZ A TN L £, Hiligs, X 7=/ oio T, BEEY 22—
ZRETC, RBRICIIFIIMUBES 2 —FERKR 7 7T A L Lo PP EELERIc b E T,




Python ¥ > % 71U 5 %Z{HE5

21 (VYT )Y ZEET B

Python 232 2515 &, 4 % 7Y 13K /usr/local/bin/python 24 ¥
A= EINTVET, Unix ¥ 2 VORIV AIZ /usr/local/bin Z AU, > =
LT

python

LAY RFZANTIUEHZ 2 XIICRDET, A VAF—ATEEEDT 4L L
VIZ Python £ ¥ ¥ 7V ¥ % AND %A 7 a vy TIHETELIDT, A V¥ 7V 7tk
DT 4 L7 FJICHAHd LNEEA; Fit7 Python DERf (guru) 2>, ¥ A7 LEHE
WCHEWTATLEZI W, BIZIX, ZDMtiogAr L L TlE /usr/local/python 23—
NTd, )

Windows < 3 ¥ DA, Python FRIEDE G C:\Python26 124 Y A F— L3I ZE
I, A VAP =FFTRICEETLZIEDTEET, 2OT4 L7 MU E2HRT-DN
2B 312k, MTFoa<wry Fe2a<ery F7ay 7 TEFLTLEZ W:

set path=%path%;C:\python26

7 7 A VI SCE (Unix Tld Control-D, DOS % Windows Tld Control-2z) & —X
787" b (primary prompt) ICA TS E, A VF TV IR TR TR T LET,
b L ZOBIED) £ @i s, a2 F: import sys; sys.exit () EANT
WA v TV I TTEET,

W, A7 7)Y OfTiREREIZ. HEOEMRINADDOTIEH D FH¥A, Unix > A
FALATIE, A VI TVI%2AL v A=) L 7#DD GNU readline 74 777V OH £ — b
ZAHPNT L TR, PE S N7NEER TIRE R e A F YR EINI N E T, a~v v
FIA4 VIRERES Y R —FINT0E22RDFo MY FE NS HEIEZ, 8261
RPNTERIR 47z Python 702 > 7" M2 Control-P Z AJ L CHA B Z ETLEYH, E=T
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HEDVE 276, avy F 74 ViREHED?H D 7, wEF —I12O 0 TOMIUI 6 X
FEANRESEANVEBBRZZSIBL TSI, MHEISRWVWEIICHZ S, ~p S
Ia—Ny73Ns%6, a<vY P74 ViRERRBIZMHTEITA, ZO5H. BE
TRET DTS XTFRHIRT BI2E Ny 7 AR=2A%2{H 5 Lrd ) XA,

AV TYZIZEHRDS Unix VD X HI@E F 9, A J1D35m AR IS B S -k
OO EINS L, avy FE2NEENICEARAATEITLET, 7 74 VAZGIEIC
L7, BHEATI DS 7 7 ANEANTDE, A VI TVIET77ANDERT U TR
ZBHAAATHEITLET,

A7)y wREIT 558 D 5T python —¢ command [arg] ... CT9, 2O
WATlE, =2 VD —cF 7 a v LU X)), command \ZHEE L 12X E2ETLE T,
Python X IZld, AR—RALEDY 2 )W E > TRELZERZ D OXERLITLIEEEN
5 DT, command &% —HLIHTZH-> TEWIZ)DBRWTL X 9,

Python DEY 22— Ui, A7 U7 P ELTHERIHZ 2D D23H D £9, python
-m module [arg] ... DXIITBE. module DV —A7 7 A )N%, 7IWNA%E
EL TR L 2D X HIICFHITTEET,

python file & python <file MDEWICFHEL T 23V, BEDOLAE, 7ur/ 7
LWNT input () ® raw_input () DFEXHI N, 2= 5D ANDBBELEGE. A
NE 770 oRYIATNET, 2O, S—FRB 7077 L0FETZHBINS
HIZ 7 7 A V2 #i £ THAAATE L DT, 7077 513 F CICANDKD ) £ THE
LTLEVET, BiHEOHA (RIKIEZ S 5D EE L LEIffT9), AJIICIE Python
A7) I DEFEREANEE R I NI SEDPDT7 7 A NVERIETTNNA ADBRTHNET,

A7V R 77 ANDBMEONEGE, A7) 7 EESE T, 2O EMREEE—FICA
N3 EFEMEZERHDET, ZHUTIF -1 Z2A7 ) 7 FORNSEML £3, (HTOBRE
THRZDEFRUMENPS, A7V 7 M ZEEATD» SHRAAATGEIZIE, 2047
avid) ELBMEEEA, )

2.1.1 31 BORFEL

A7V TP EFIBEREL A vy 7)Y 2B L7568, A7) 7492 7
GHURICIEE L 725180, A7) 7 b 61E sys.argy TP V7R ATESL LX)k F
T, sys.argv FXFANP 6BV ART, 2R L —2DEIEVBA->TET, A7
V7P 4B EL R NUL sys.argv[0] ZZEDOXFINCHED ET, A7V 7 b
LRI~ BEEANZERLEFT) ZIEETS L, sys.argv[0] &7 IT%&D
¥9, -ccommand 9 &, sys.argv[0] (X "—c’ 1D £T, -mmodule % # >
7256, sys.argv[0] IZEY 2= VD7 NNRAILED T, —c command ° —m module
DBRAHICA T a v #IBE L5 4A. Python 4 ¥ % 7)) ¥ Hiklx 245 05 #7% v
3. sys.argv ZIr L T command X° module 7> 59% 2 5 X H 12D 7,

6 % 2. Python 1 >4% 7Y 5 %ES
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21.2 WEE—K

AV TV IPMBRIAR (tty) P22y P70y 70 65AN->TwWagE, V58
7 Z 1 NEEE— R (interactive mode) TEIfFL TWwb LW ET, TOE—FTIE, A
VI T FIE—RTAY TN (primary prompt) £ LT, 2—Flcavr Fx2 AT
2590RLEY, —X7ur7ra3EdE, =20 "RADils) >>) Ty, —2DA
HBRDIT F T < (T#kEE: continuation line 217 9) &, A ¥ ¥ 7Y ¥ i3 k7AY
7 & (secondary prompt) ZF/R L £, X7y 7 ME, 774NV ETIE=2DFy b
(...)TT, AV TIVZE, RO 7ar 7 P 2BTRIICN= a v &S L EFER
RPOIRFELHFp Ay —2H LT,

python

Python 2.6 (#1, Feb 28 2007, 00:02:06)

Type "help", "copyright", "credits" or "license" for more information.
>>>

frfieid, PIZIETIR D 1 XD X HIZ, BEDITH S 22X 2 AT % & SITHE
T95

>>> the_world_is_flat = 1
>>> if the_world_is_flat:
print "Be careful not to fall off!"

Be careful not to fall off!

22 (VY T)Y EZDIRE

221 T4

I7—DFRETEE AV TIVFIEILT— Ay —Y LAY v 7 L — X (stack trace)
ZHNILET, MEEE—FICWR EEE, AV F 7V FIEE—R 7y 7 MEDET, A
BT 7 AL ETCVBLEEICE A VI TVYIZAY Y7 FL—RA2H L%, JE
PO TIREETK T LET, (try XD except i CUBINHIMNE. 22TV
I7—IEH7) FHA, )OO T —IFESFMFICEMUTH D, IEX T DK TIR
L2707 7LD TZFIZEILET;, 2HUTEA V7 7 YNEBOFIERH 51l
DAEIYMEPIYTIEEDET, 7Ry b=V R TEELI—HNA MY =4I
FHZIAENE T, UKL T, FT L 72mmd o OlE T SN2 N IFEHER 11CEH
IIAFENFT,

#) D IAA LT (interrupt character, 38 (% Control-C 2> DEL) # —RX /i3 - RX 7w v/
Mo LCH#E T2 &, ATPMOEINT—-XR7ur 7 McEYET, 'awyFo

1 GNU Readline 23y 7 — P ICBHT AFEOY W THiITo a2 2 E03H H £9°,

22, 15TV Y EZDREER 7
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FATHRICH D IAALTFZFTHET % & KeyboardInterrupt BINSEHINET, 20D
BN IE try XCTUHTE £,

2.2.2 E{70]gE% Python X7 ') 7~

BSD J&® Unix ¥ A7 A Tl, Python A7V 7 ME> = VA7 Y 7+ D X ) ICIHBEEST
AREICCTEE T, Thzfr)icid, LM ofT

#! /usr/bin/env python

(22T AYZ 7V IBL—F D PATH FIZH B EIRELTVET Z2RA27 ) 7ok
JHICEE, A7V T 7 7 A VICETRE—FZ252F7, 4! 37 74 VDRYD 2
XFETHRIFIUERD EFRA, 79V b 74 —LI2Xk-> T, ZOBRYIDITZKIHT 5%
F73XFD3 Windows JER (P \r\n’) TlE %<, Unix B (" \n’") THIFNUI RS R T L
BHDET, "Ny aF3ARY FXFE, $hbb 74 13, Python TlEaxXy F2HE
HBOBDIHbLNT VRS Z EITHEREL TL I,

chmod 2~ F2Z 1., A2V 7 MCEFTE—F (ELIZETHER) 2525 2 L23C
XET,

$ chmod +x myscript.py

Windows TlZ, "FTE—F" DX I lZIEH D £¥ A, Python DA VA F—F —Ik

HEINIC .py 7 7 A V% python.exe ICEH#fI} 2 DT, Python 7 7 A V%25 7L

‘) wITHEZENEAZY TR L“C%f?bi”ﬁ‘ pyw IhEF b T pythonw.exe
) B S, EEa Y — LT 4 U F W%Tﬁﬂfﬁ“b"(%ﬁbi@‘o

223 V—XI—RFrOXZFI1— KA (encoding)

ASCIH B THh v a— P (=2 —F 4 » 7 encoding) % Python ¥ — X 2 —
R77ANVHPTHEH) 2L TEET, REROFEIE, #! fTOERBRIC (T 2N, Lokt
Wl axXx v P RFALT, V—RA77ANDIYya—F2IEETEEVLIHDTT,

# —x— coding: LY A—T A VT —#-

COXICHBELTELE, Y=A7 7 AVHOETOXFR TYA—FT YT L)
XFa—FTZvya—FINTwsyH DL L TH#FbIL, Unicode XFHNY 7 7V ZHHE L
loxrva— FCHEEERTEEd, EEICHHTE2 2y a—FDY A F& Python 7 4
77997 7L Y ADcodecs DHEilCHH £,

J—hr: E: IO —FT 9 27 OFGTICIE, FERRICIE ut £-8 ° cp932 tcé: ZDY —
X®iyn—?4vﬁ%%ﬁbi¢o7D77Aﬁ65$ Lt e L BTHD
&ﬁ@i@n—Pwﬂ%ﬁﬁﬁmﬁbiﬁo%LX?n—b_omfi<ﬂ6&w®f

8 % 2. Python 1 >4% 7Y 5 %ES
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HuX, FTRHEELZFROENSF 2 — I T A EZTAED T, WTLTLFa—F
WZOWTHEE L TAEL &I,

BEIZ, Unicode D5 X DS, HERIN DI XF 2 —FiFutt-8 T, 72
L. utf-8 TY—AZFEWLEE, utf-8 2RI TELR W Windows Da< v F7a v

AN print "ZARBIE ZFETT R RRITTL ), ZDERIE. A
PAED 7= DI H v cp932 Z v a—FT 4 7% 9 D, print u"ZAKBIF" DX IHIC
Unicode ¥4I 2 v £ 97,

Bl Z 1I¥ 2 — v @ EE 5 % &8 Unicode V 7 7V Z2FH 12iE, 1SO-8859-15 = a—7 4
Y7 A %9, 1S0-8859-15 Tld, 21— ULL£3®$%@mmniw4fﬁ Ve
DAZ Y 7 M E 8364 £ 9 fili (Unicode TL— T EIFZHIGT 5 2 — FHA v L Offi) %
HAOLTRTLET,

# —%— coding: 1s0-8859-15 —%-—

currency = u"€"
print ord(currency)

FHL w354 037 74 V% UTF-8 /N4 MEFIGL S G#EFR BOM: Byte Order Mark) fif
EDUTF-8 CHRETE LA, v a—FESOROLDICfEH) 2 E23TE £, IDLE X
Options/General/Default Source Encoding/UTF-8 W3a%iE I 11T\ 554
UTF-8 Ty a—FINk7 7 A VOGIEEZ Y R —FLET, LZL, 2.2 LHiD)
#i\W> Python Y Y — R UTF-8 > 7/ %+ F v ZHlfR L F¥A L, AL —T 4 VT AT A
X (Unix AT LATL2EOLNTOERAI)$! DITZ2ELAT ) 77 74 )% 4]
TERSBADTHERELTLIEI Y,

UTF-8 # (¥ 7 % F v Ly a—FNESZT->OflH &, HAEHFDIZFEAEDFIETH
LDNTVBAXFEZXFHI T INRaXy hOHfICFEKHCMH ) Z & TEE T, #il+
W29 2 ASCH LFDOHHIFY R—F INT0EFA, BTCOLFEIELSERTE
559129 512iF, HoTWBEZT 4B 7 74 0V% UTF-8 TH % LBk T 52 L8 T
ERTNELRS T, O7 7 A NVHTHOLNLTVELETOXTF 2 Y R—bT5L9 %7+
YIEEFELRTNIERD XA,

2.2.4 XNEE— NHOEMKEITY 71

Python % REEIVICHE 9 & ZiTiX, £ ¥ & 7V ¥ 035RE§ 2 BICHET I N 5] 5 0 D FFEHE
Wixa<wy FBH 25 MR EBEHY T, TNzfr)ITiE, PYTHONSTARTUP
EWHENBEREIZE R 2, A v & 7)) FREIRFICETINS a2y FPA-L7 74 VH
WCREL 9, ZOKREIX Unix > 2 VD .profile IZITWLE T,

D7 7ANVEXNGEy Y avyD L ERITHRAMINET, Python a~v >y F2RA 7Y 7
F2oHAHLTWE EER, /dev/tty Bawy FOANILE L THIRIICIRE S 1L
TWV5 (ZOHBHENENEYy > a vy LI ICEEL £ ) LI TRERBWHAEIIEZZID7 7
A NEFARINEFTA, 774 NVAD <y Fld, W&o~ R3ET I 15 4RI

22, 15TV Y EZDREER 9
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M EHCARTERNTEITINE T, ZDkD, 774 VNTERINT 72D import
INA TV M, REFZOT RS TONEEEYy > a vy AT 2 ENBTEET,
¥/, 2O77A4NVNTsys.psl Psys.ps2 Z2HEL T, 7uvy 7/ 2EHTSHI L
HbTEEY,

b LEBEEDTAaL 72 P Y DDSEBENMWNERASY — Ty 7 774 0V % 5
AH LD S, 708 —=NLVDARAY =Ty 7 774 VDR T if
os.path.isfile(’ .pythonrc.py’): execfile(’ .pythonrc.py’) D
£9%a—Fo7a s L52HELILENTEEY, AZY TR TRY— Ty 777
ANzl wuDe s, DTOXIICLTAZY 7 FHCTHIRIICIET L 2Tk b
FHA:

import os

filename = os.environ.get ('PYTHONSTARTUP')

if filename and os.path.isfile(filename) :
execfile (filename)

E
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DTo#lciz, AJEBHEZG>>® . ..) o 7uar 7w 3db 5070 TXAIL
FT:HEENICHFEHTTLER6, 7Y T EDPERINTVRE L EIC, o7y 7k
IDHBAONEBETE2IA AN LT $X8A; 70y 7 b MBRHEIC R WTIR
A7) e ITT,

FIHFICIE =R 7Ta y P FETIDRERINTOBRTEH D T35, ZdzZ 2 AN L%
FNUER 62w L 2EHRT 2O THEREL TLEZE W, ZITOANZERDOTH»S % 56
SO RA VI TN FICHEZBT-DIHbILET,

DR aT7NWMZH D% IE, WNET Ry TP TANINEZLDTHaxy &G
ATWET, Python ICBIF 23Xy FXI Ny > aXXF 4 THED, WHITOKDD %
THEEET, XY MIfTORIHAICH, BAPLI—FORICHDEFS I ENTEETH, X
FHN) T 7 NVDNEBICHEL 2 EIFTEERA, SLFHN) T 7Dy & 2307377
DNy T 2 XFTT,

XY MIa—FZHARICT2720DbDTHY ., PythonlZa X v F2ERL A, &

DT, A—FH V7N ZEBICANT L THRLTHZ EZIF, aX Vv b 22E80TH AL
*XTY,

ik
# ZUT 1T EFEHDaX b
SPAM = 1 # ZLTCINE2/HEHDa XV |

# ... ZFLTCINIZ3HFEH!
STRING = "# Z3UIa AV FTIEHH EFHA, "

11
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3.1 Python ZE=& UL TES

ZNTlE, fH7% Python 2 Y FZ WO LFEL ), A v 7V Z2RE L T,
—RX7a 7 b, S>> BN EMNELET, (£)EIED2DPERVITTTY)

3.1.1

AV 7)Y IZEMBREBEBADO L HIICHELFT: X2 ANT 22 LB TE, ZOFRENE
RENFT, ROLFEREBELSDTT: HET +, -, «, / 13 (Pascal 2 C &> 7)o
FEAEDSEEEL X ICEMEL £9, FEillz Vv —2fuicflis 2Ly Ed, 4l
Z X,

>>> 242

4

>>> # ZNUFa XV b

oL 242

4

>>> 242 # ZLTCIUFa—FEFUATICH S a XV b
4

>>> (50-5%6) /4

5

>>> # BHOBREIE floor (FHOMZBZ WK DOIER) #iIRT :
... 7/3

2

>>> 7/-3

-3

Bg (1=") BEBIMEZ AT 2 L SV, RAZToTH, ZORIEBRD T
vy 7 hoORici s N )iz L A,

>>> width = 20

>>> height = 5%9
>>> width * height
900

BEOZBICFHRFICEZRAT S EBTEET,

>>x =y =2z=0 #x & y & zz¥uallds

X
>>> x
0
>>> vy
0
>>> z

0

EROE. FIHATBEHC (EZRAT B EICkoO)“EE LUkt ) FA, EE
LTOuAEWEEZFHALE)ETEEL T —DFHEL 7,
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>>> # try to access an undefined variable
. n
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
NameError: name 'n’ is not defined

FENUR 2 58RI A — P LT E TSR FOMPREEINTw 5 & EITid, #HE
T BB OPGHE T 2 1F B NI L 9,

>>> 3 % 3.75 / 1.5
7.5

>>> 7.0 / 2

3.5

BREBEBY A —FINTET, BEEERN A3 020 THEERLEY, ¥R
THRVEBE Z b OEFBUT (FEBEF+EBEGET §) DX ) ITEEZR T, complex (FEH
i, BB BB TERTE LT,

>>> 19 « 1J

(=1+073)

>>> 19 x complex (0,1)
(=1+073)

>>> 3+1§%3

(3+37)

>>> (3+17) %3

(9+37)

>>> (1+273)/(1+17)
(1.5+0.573)

BERENT, FICHEERS L BRSNS T 3 o OFE/ NI RBTTERINE T, HER D
LZNZENDOET Y BT ITIE, z.real & z.imag ZfiVE T,

>>> a=1.5+0.57
>>> a.real

1.5

>>> a.imag

0.5

B %2 TP B INBUR B AT 2 B85 (FLloat (), int (), long () IFEFEEU T
L CEEIEL 8 A—EEBEFEBUICEIT 2 iR, 722 —D2DIERE W) DD
26T, HMHE (magnitude) % GREVNERELE L O) 55 1C1E abs (z) Z2fliv, H
WE5I120F z.real ZfHESoTLEE W,

>>> a=3.0+4.07
>>> float (a)
Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: can’t convert complex to float; use abs(z)
>>> g.real
3.0

3.1. Python ZE=& LTHES 13
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>>> a.imag

4.0

>>> abs (a) # sqrt(a.real *%x2 + a.imagx+* 2)
5.0

>>>

MEEE— F T, BBICRRI N RILAE _cRASNET, 2o LT3
&. Python ZEHE & LTHY) & Fic, FHR2HEH L TT ) EERS DT £9, DL
Tl zR L £,

>>> tax = 12.5 / 100
>>> price = 100.50
>>> price * tax
12.5625

>>> price + _
113.0625

>>> round(_, 2)
113.06

>>>

I—PIZZDEREZ GO EHOMEE LTk RETT, ZOEBIHRNZRAZIT-
TIEWITEFA — ZALRI EZT UL, FHLARTT, JTLOMAAREE DR 7281 %
BOELTLEI LI, Ao —A N BEEIERINTLEVET,

3.1.2 XF7

BDIEHIZ, Python I XFINBEIETE T, XFINI DD DHETRITEE T,
NFEINES v INERZY TNVD Y — b THAE T,

>>> /' spam eggs’

" spam eggs’

>>> "doesn\’t’
"doesn’t"

>>> "doesn’t"

"doesn’t"

>>> ""Yes," he said.’
""Yes," he said.’

>>> "\"Yes,\" he said."
""Yes," he said.’

>>> ""Isn\’t," she said.’
""Isn\'t," she said.’

FHNY T I NMIF L DD HETEBITICE N> Ciddcx £ 4, fkfrz2fio =
EMTE, ZNICIRITORBOXFEZ NNy 7 ATy allLEd, 29T52 LT, XD
IBED T EfmB Ikt L Twa 2 2R L £7,

14 % 3. ERXIE570 Python OFEN
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hello = "This is a rather long string containing\n\
several lines of text just as you would do in C.\n\
Note that whitespace at the beginning of the line is\
significant."”

print hello

\n Z o TFINEATMEZHOIAF R TR AL RV EIHEREL TLEZ W K
DNy 72579 aDBAIH BT FIEHINE T, (EoT. FOFNZDLTD X
I EITVET,

This is a rather long string containing
several lines of text just as you would do in C.
Note that whitespace at the beginning of the line is significant.

Fo. Mo -Z@EH 74— b v F0% r TXFAN R LD TEE T, SHI A—
FERfioTWwa EEICIR, TRZZAT—7T5068IIZHDFEEA, LL, fTRDK
XTI XFINCEGEFND L) £7,

print nmmn
Usage: thingy [OPTIONS]
-h Display this usage message

—-H hostname Hostname to connect to
mman

N &) i ziTwx9,

Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

I T IV % “raw” XFAINZTEHE, \nDEI) BRI AT —7">—r v 23847
BHaXNFH A, W, fTRONY 7257 v a9y —Ra— FholfT XT3 3F)
T=FIZEbonEd, 2FH, LNOHI:

hello = r"This is a rather long string containing\n\
several lines of text much as you would do in C."

print hello

. LT k9 elihzifrexd,

This is a rather long string containing\n\
several lines of text much as you would do in C.

A7) ZIk, LFIREBEOREREZ, ¥4 7L TANT 2R ERU AETHNL 7
XFHNE 7 F — P FETH, 7 A4 — FXCFEEES Z2 ORI 230 IE . IE LW
MERINBE LT ELDIINRNY VAT 2 TIAT—=7 LT, XTIV 7
NI T =GR, DO TNI A= 2EGEh0WEAIE, 282y 7V 74—+ T
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FHWE T, 29 ThOEHEIZIES Y IV I A — FTHAET, BB TBR2 print Z{fio
T VA= RIRAT =T DRI ERRTHIENTEET, )

XFHNE + HE A THEE ST S (K22 T—2I0T5) TENTE, « WEFTHES
BHIENTEET,

>>> word = "Help’ + A’

>>> word

"HelpA’

>>> <’ + wordx5 + 7>
"<HelpAHelpAHelpAHelpAHelpA>'

H\OIZBEDH > 7z DD FH) 7 7 VIEHBINGERS S E T fl 21X, EERoRIDIT
¥ word = "Help’ 'A" EFLZELTEELL, ZOMKBEBIZ =D EDL Y T I VDGE
WZDOARE L DT, EEOFINEBTH ) ZENTEEHIITIEHD XA,

>>> ’str’ ’ing’ # <— ZUF ok
"string’
>>> ’str’ . strip() + ’ing’ # <- Z¥UF ok
"string’
>>> ‘str’ .strip() ’ing’ #o<—  ZIUIF A
File "<stdin>", line 1, in °?
"str’.strip() ’ing’

A

SyntaxError: invalid syntax

XFHNRBRTFRIL A VT I ARD) TEIENTEET,CESELRL L. XTFFNDRY)
DXFDRF AV TI7A)IF0ERDFT, MV LXFHMEVIDDITHD XA H
—DXFE, HUZH A X031 OXLTHNTY, Icon BB & H U K, WO XTI %2 R Z74 R
R au vy TRYIoNZ"ODA VFIZATIHET A LNTEET,

>>> word[4]
IAI

>>> word[0:2]
IHeI

>>> word[2:4]
Ilpl

AFGAADA VT 7 ANIEMN LT 7 4V MEDBSH D LT, BWIDA VT 7 A 2B T 5
ELOERBINET, B2DA VT I7AZET L, ATA AL L) ETHXFSND
PARXEARBEINET,

>>> word[:2] # mAD 2 XF

IHe’

>>> word[2:] # OO 2 XFxFRTXRT
14 lpA’

C SO TN L& Python DXLFINIEHTE LA, A VT v 7 AEEINLX
FIFDH HAEIRAZITE) LT 77—k X7
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>>> word[0] = "x’
Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: object doesn’t support item assignment
>>> word[:1] = ’Splat’
Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: object doesn’t support slice assignment

—Ji. XFHIALONEZ A GO I L W XXTHIOALERIZ, TN TY,

>>> 'x’ + word[1l:]
"xelpA’

>>> /Splat’ + word[4]
"SplatA’

A7 A4 AWEBIC T ER AL H Y £9:s[:4] + s[i:] FsICFELIARDET,

>>> word[:2] + word[2:]
"HelpA’
>>> word[:3] + word[3:]
"HelpA’

AFTA ARRUATIEDOE A VT 7 AEEZ L TH, fHIF7 LA XU INE T A
VFUABKET EDHARITIIONA RLBEMASNET, R 74 2D FHER (X
FH DI & D bNS A v 77 Ak LR CCFFIO L) ICHEET 5 L. ZEXF
FIDIR I NE T,

>>> word[1:100]
"elpA’
>>> word[10:]

rs

>>> word[2:1]

AVTI7AZADBIZL T, AP6BAS I EHTEET, PRI

>>> word[-1] # KED T

IAI

>>> word[-2] # KE»S 2 20D F
Ipl

>>> word[-2:] # KRED 2 XF

IpAI

>>> word[:-2] # RKRED 2 XF%2BRLTART
"Hel’

01302 FALEZDT, ADPOFMAAIENTEEFYA, BFELTLEIWV!

>>> word[-0] # (-0 1T 0 ITEHELW)
IHI

3.1. Python ZE=& LTHES 17
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AT, 2OHHNDA VT I ABATAAELELTITI L. A VT 7 RBYINEDSNE
T, Ll H—DBEEZIFBETE (AT ATEW) A VT 7 ABETINZIT-TIE
Wi ERA:

>>> word[-100:]

"HelpA’

>>> word[-10] # L7—

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

IndexError: string index out of range

ATAADEE D72 BIEZADROTHEIE, £ VT 7 AR FE L XFD $HWE (between)
ZLTEY, BRUDLFDOEMWMBOICE>TWEEEZLILETT, 29T5%E, n X
T I B TFINRORBEDO LT DANIEA T2 An £ T, HlziE:

L e B e S LE

| Hl e | 1 | p | A |

R e e LS

o 1 2 3 4 5
-5 -4 -3 -2 -1

W - BHETT,

B SINIATDHI B, RPIDFTDITIE, XTFHFhDA T 7 0.5 DEEZFEL 7,
ROFTIE, WIBTLEADA YT I7AZRKLT0ET, iS5 jEFTDAIA RAIF, Z2NZ
i, j &7 IN T SN RBEO TR TOXFEr» 6% £7,

FEEDA VFIANDBE., AL AINL =V ADEIIZ, A 74 ADMnHD A
VTV ADERNICHENEN, A T 7 AMDOEICZRD £T, HlAIE, word[1:3] D
EXz21ck) E7,

FHIAABIE 1en () 1ZXFINDE S (length) ZIK L £ 7,

>>> s = ’'supercalifragilisticexpialidocious’
>>> len (s)
34

W

=F

typesseq X i Tt 11T\ 3 TN E X O Unicode XFHE —o v A8 OflTH
D, =7 VY AHTHR—F INTORIEOEEZ TR —F LT E T,

string-methods (7NA ) XF45° Unicode XA TlE, RN G ZEHCHR 21T 720D
B DAYy FeYdR—FLT0ET,

new-string-formatting str.format () Z{fio7XFID7 r—~<vy MlZOWT, 2T
fRFHINTHET,

string-formatting (/N4 ) 415 Unicode S FANDY ¢ HE S DIEART Vv FTH 55
AN () 74 —=y FMEEICOWTE, 22 THELCERINTY
E
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3.1.3 Unicode X7

Python2.0 2°5, 7077323 TX AT = Zt&NT 57D DF L \>7—F AL Unicode
A7V 27 v EFHTES X912 D £ L7, Unicode £ 72 =7 %9 &, Unicode
7 —% (http://www.unicode.org/ M) ZEtE L 720, BEL %D TZ £9, £72. Unicode
F7Y 20 P IBEOXTFINA 7Y 27 b EXLSHAELTOT, BTG 72 HEEH
RREZ IRt L TV E T,

Unicode 1213, 5 DT FA P THOLNTVREH5WELEELTFDH 5P 5 LFITOW
T, ST ZIT)I72OD—2DFHEZHEL T ELWIHIRKEBHD T, TNET
X, FEXTFOLDICHHAHERFEIL 256 AL 227 . 7% A M FEZ LFOXIGAF
FZ2IToT0Ea—FR=JIZHMBINTVEDO08EHFTLE, 2O EiE, EDblF
V7 oz 7 OEBME GEH i18n — i’ + 18 XF + 'n’ D) ITH L TKRELIEALE
H725 L% L7, Unicode TlE, TXRTOFELFIIN L TH—-DIA—FRX=YZEXKT
58T, INSOREZERL TVET,

Python Tl&. Unicode X FHIDIERK L@ E DX FINZFRT 52D EFU & 9 ICHAfiZ b
DTY:

>>> u’Hello World !’
u’Hello World !’

7 % — bt DU H 2/NLFD 7 u’ 1E, Unicode XFFNZART 5 T LIch>Twb L%
ML ET, XFINR kR X2 &GO 717U, Python @ Unicode-Escape TV 2 — T 4
YIRMOTTAEY, UNEZDHEEZRLTWET

>>> u’Hello\u0020World !’
u’Hello World !’

IR =7 =7 v A \u0020 1F, FEDME 0x0020 % > Unicode XF (A R—AX
Ty &, HEGITCHATSEZEZRLET,

D XFIZ, ZNFNDORFEAEZ Z D £ £ Unicode DFEfEICHWTHRINE T, %
 DOVEEEE b TV A HERE Latin-1 TY 2 —F 4 Y 7DV 57 IV LFIRH UL,
Unicode @ [z 256 3543 Latin-1 @ 256 XFEF U IZZ>TCWEMZEE) 2 LT
Lx9,

EfFE DIz, BEDXFINDEHE LR raw E— FbH D £9, Znizid, ¥
ZHIR T % 7 4 — FXFORNC ‘ar’ 21T, Python I Raw-Unicode-Escape L.> 2 —
T4 v T RFELERFNEED FHA, TOE—FTIE, Eio \uxxxx &I, /D
XD W DHNCHBAHD Ny 7 AT v ahd s L SIIFEHINE T,

>>> ur’Hello\u0020World !’
u’Hello World !’

>>> ur’Hello\\u0020World !’
u’Hello\\\\u0020World !’

3.1. Python ZE=& LTHES 19
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raw E— R, EHEHRZIB T 2RO L ST, IRILDONNYy 7 A5y a2 AN LN
EG oV EEETHRITILET,

INGEED T Y a—F ¢ v 71 & IFHIZ, Python Tld, BEAIOXF v a—F ¢ v 7Ick
T Unicode XA Z BT 5 —HOFERZ AL T E T, #IAABIE unicode ()
F. BRI N T 5 $TXTD Unicode codecs (COder: L. 2 —4" & DECoder 7 2 —7%)
DT 7 ARz Rt L £ 9, codecs WEAHATZ 2 v a—7 4 v 7Icid, <AL
NTw2HDL LT Latin-1, ASCII, UTF-8 8 X X UTF-16 3% ) £ T, HBHD D3 %
FDxya—FT, % Unicode X7% 1 N4 FE3ZNLL EDNA FHNEREL 9,
TI7ANEDIYa—F 4 v 713 ASCILICERE I N TWET, ASCIITIZ 0226 127
DOHIPHOLF 2T Rl S, ZNUNOXFIEZHE T L7 —%2H L £9, Unicode X
FHZHFELZZD, 774 NMICEEHLZY, str() TEMTZE, 774V DTV
a—F 4 v o RN ThbE T,

>>> u"abc"

u’ abc’

>>> u"HwnH"

u’\x82\xal0\x82\xa2\x82\xa4d’

>>> str(u"HWVH M)

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

UnicodeEncodeError: 'ascii’ codec can’t encode characters in position 0-5:

ordinal not in range (128)

FEDIL Y a—TF 4 ¥ 7 %{#i-> T Unicode XF5% 8 ¥y b DXLFINCEHT 5791,
Unicode 7 7Y =7 b Tl encode () AV Y FZEHLTVET, ZDXY vy FiFH—
DEIFELCZ v a—TH VY ITOAHIZEDET, Tva—T 4 v 74N CFofM
AR N TnET,

>>> u"HW )" . encode (futf-8")
"\xc2\x82\xc2\xa0\xc2\x82\xc2\xa2\xc2\x82\xc2\xa4d’

FEDZYya—T4 v 7 TEIPNTVET—F23H D, % T 5 Unicode X5 % 4K
L7225, unicode () 2w, 25l iczvya—T4 v 74 EZHRELET,

unicode (" \xc2\x82\xc2\xa0\xc2\x82\xc2\xa2\xc2\x82\xc2\xa4’, 'utf-8’)
u’ \x82\xa0\x82\xa2\x82\xa4d’

3.1.4 UX bk

Python (%% { ® 8H (compound) T — ¥ Mz i TEH, HADfiz—%£LDIZT 3
7Dz £9, mONHNZT—FMIE )R (list) T, av>TRYSNAl» 5%
YA ZEAYy ATHALZLDE LTHERINET, VALOERZTXCHUE
T2 0EIFH D FEA,
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>>> a = [’'spam’, ’'eggs’, 100, 1234]
>>> a
[/spam’, ’"eggs’, 100, 1234]

LEHNDA Vv F I AEFLEL, YAFNDA VT2 RZ000BBLET, /2. A5A4
A, HEER LA E T

>>> a[0]

" spam’

>>> a[3]

1234

>>> a[-2]

100

>>> a[l:-1]

["eggs’, 100]

>>> a[:2] + ["bacon’, 2x2]
["spam’, "eggs’, ’'bacon’, 4]
>>> 3xa[:3] + ["Boo!’]
[/spam’, ’'eggs’, 100, ’"spam’, ’"eggs’, 100, ’'spam’, ’"eggs’, 100, ’"Boo!’]

ZALANEIEE (:term: ‘immutable’) 72 CTHNITL LB, Y A M IMEA DBEFEEZELHT L &
BTEET,

>>> a
["spam’, ’"eggs’, 100, 1234]
>>> a[2] = a[2] + 23

>>> g

["spam’, "eggs’, 123, 1234]

A7 AL ZAMAT B L TEET, A9A4 ADRAZIFTH>T, VAMDY A X ZEH
L7, BRICGHTIEIATEET:

>>> # WL OPDHEHZET S
. al0:2] = [1, 12]
>>> a
[1, 12, 123, 1234]
>>> # W OrDHEHZRET S :
.al0:2] = []
>>> a
[123, 1234]
>>> # W OPDHEHZHAT S :
. all:1] = ["bletch’, ’"xyzzy']
>>> a
[123, ’'bletch’, ’'xyzzy', 1234]
>>> # ZNHE (Dav—) ZEHEICHAT S
>>> a[:0] = a
>>> g
[123, 'bletch’, ’'xyzzy’, 1234, 123, ’'bletch’, ’'xyzzy’, 1234]
>>> # YVAMEIUTT5: ZETOTATL%E2EDY A MZEHHRT S

>>> af:] = []

3.1. Python ZE=& LU TES 21
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>>> a

[]

HOAAREE 1en () 1 ZV A MICHEATEET,
>>>a: [IaI, IbI, ICI, Idl]

>>> len (a)
4

VAL Z ANFIZT S (1ZDYV AL 280 YA F2iEs) T EHARETT, HIAIE,

>>> g = [2, 3]

>>> p = [1, g, 4]

>>> len (p)

3

>>> p[l]

(2, 3]

>>> p[1][0]

2

>>> p[l].append(’xtra’) # 5.1ffizsH
>>> p

(1, [2, 3, 'xtra’]l, 4]
>>> g

[2, 3, 'xtra’]

REDHITIX, pll] & gWFEBICEFE DA 7 27 b 22U T3 Z EITHERL
TEEW ATI U NDERMS (semantics) 12O\ TlE, BIZEMND Z LicL
£,

3.2 OS5IV INDE—F

bBLAA, 27T 25D b b5 LEMRTIZS Python {9 2 &3 TE £, Fibonacci
BBINDFIADEFFNERD L HIC L TELS L TEE T

>>> # Fibonacci ¥ :
# “ODBEEOMPBROERZERT S
. a, b=20, 1
>>> while b < 10:
print b
a, b ="D»b, atb

Qo U w N
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FEOHITIE, WO L WEEEEZID AN TWLE T,

A DITITIE * EEIRIRF O (multiple assignment)* 25A> TV ET: 28 a & b
. ZNZUFARFCH LVEO & 11> TwET, ZORAZREZEDITTHHE
b T hH, RABTONIRNCHAD A ETH S E T, AR ED
SENEIEFICTHH I NE T,

while ¥, &fF (22 TlEb < 10) BETHLROFIET2ZHVIEL (W—71L) %
§, Python Tld, C S & kI, ¥uThwEBEHHIZE L 2D, ¥ uldfsTT,
FAUICFIIMESR Y A M, EEBICIEEOS = vy AT FuEdi, Hi
HCEbN T AT A AR 2 T d, BN A GEE T2 C SiE L
RTT: Thbb, <(LD/NHIWV), >(EDKREV), ==ELWV), <=(Xh/hX
WPELW), >=(XDREVD2FELVL), BLV =& LRV, TT,

V— 7 D* KK (body)* 1&* £ > F > b (indent, “ FIF)* SNTVET: A T
I Python IZB W THETXZ 7NV —712F &£ 5 J716TT, Python I3 (W E 7212 B
W ATTHRERRE 2R L TR wD T, A VT v FINLBT2 AT 5ITIES
7R (BEED) AR=2 %Mo A, EEITIX, Python ~D XD
B AN ZHERT DI T XA NI T4 %25 2 LIt TLL ) IFEAL
DTFALIT 4 ZIZHEIA V7 MEREZ R > T E ., HAEXZNEENIC AT
T2 EEITE, OS—FIRCORBEDITEZEANLEZDODPHLES Z LB TER VLD
T) ANDET 2RI DICRBICE T 2T 2 TUuE Rz A, A7y o
DEATIEFRCZ A YTy FEN TR TNUER S RO THEREL TLE I\,

print IXEELZ A 2F 2 B3EHD) XofizEEHL T, print &, (8

DEITLZ L)) iz AL w2 EL D Lk, EEOARLCTH %2 %9
THEDSEWE T, NI HGEL eI n, EEOEZDMITIZF A=)
HAINEZDT, LT L) icHhzEy L EMbTEE T,

>>> 1 = 256%256
>>> print 'The value of 1 is’, 1
The value of 1 is 65536

KEICavy~zANns Et, BhEiToBRIEITINEE A

>>> a, b =0, 1

>>> while b < 1000:
print b,
a, b ="D>b, atb

112 35813 21 34 55 89 144 233 377 610 987

A7), RBICAN L ATV ER TR > T bLWiGE, STz
SATRDO7U Y7 b2l T 25 2 LITHERL TS W,

3.2
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ZDfOFE 7 O—Y =)L

L UISTRAA L 7z while XOAHIC, Python TN ZFETE % U ADMEDHIH 7 v —
NEHATWETE, Znslicizdbonhzmz<Tdbh £9,

4.1 if X

BEZobbBLELADOXIL i XTL X9, HlZIZ,

>>> x = int (raw_input ("Please enter an integer: "))
Please enter an integer: 42
>>> if x < O:

x =0
.. print ’'Negative changed to zero’
. elif x == 0:
.. print ’Zero’
. elif x == 1:
print ’Single’
. else:

print ’More’
More

Yol ED elif #{izfi) 2 ENTE, else eI B2 b TEET, F—7—
Felif i ‘elseif’ 28 LAbDT, W@HZA 7 b 2BITZ2DIRILET, —
VHD if ... elif..elif.. 3. MMOFIEICEITS switch X case XDOUHE LD

E

25
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4.2 for X

Python @ for &, &0 C FREF° Pascal SrE TN TW A b Ltk for X
EFALEWE T, (Pascal ® k9 ) FWICBEMHOEIN b b kiEZIT->7D, (CD
V) BREL ATy 7L BIEGEF2M A E D L —FVRERTEL LHICT LD LILE
V>, Python @ for XiF, fEED L —7 v 28 () 2 b £1133CFF) Icb > TEZLT
WEY, KEDEFZY —7 v APICER VBN B EE T, B,

>>> # WL OPDONFHNDOEZZH S :
.. a = ["cat’, "window’, ’'defenestrate’]
>>> for x in a:
print x, len(x)

cat 3
window 6
defenestrate 12

FABEREONRICZ > TWEY =V AZNL—TDTEZIWI 2BE VA TD LI &,
ZAHTHE (mutable) 22> — 7 Y ATITE E ) 13, ZeTRHH XA, b LENWHE
TIONRETZYVARAMNEZEHL 20Dk s, (NROBEREZEWUT 2280 aE—
WL TCRERZ TR TNUERD TR A, CORMEICIZA T A ARLEH S LEIC ]
T79:

>>> for x in af[:]: # VAMNEBEDODRAIA A - a¥—%(E%
if len(x) > 6: a.insert (0, x)

>>> a
["defenestrate’, ’'cat’, ’'window’, ’'defenestrate’]

4.3 range () R

BONC DT> TR 2T ) REDD 556, MAAARBIE range () DMEFTY, ZDB
BB DEINB A>T A b Z2ERL £7,

>>> range (10)
[OI 1[ 2[ 3[ 4’ 5/ 6/ 7[ 8[ 9J

FEE L -0l I3 AR S 115 ) A MIZIEAD ¥ A, range (10) 1E 10 fHDfEDL 5 7% %
VAFZERL, RS 10D =7V AILBITA2KHEHHDA Y77 A %D £, range %
MO SRR L 72 0, Mo (AOMME TS 2 b MINRIZFHI AT v 7 (step)’
EMEENDZLEL DD ET) ZIEETLILELTEET:

>>> range (5, 10)

[5, 6, 7, 8, 9]
>>> range (0, 10, 3)

26 £ 4 FoOMOFEHT7TO—Y—)
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[0, 3, 6, 9]
>>> range (-10, -100, -30)
[-10, —-40, -70]

HDY—r VRO TA VT 7 ATREZITH I, range() & len() ZXD X
IIKHAGDE L NE T

>>> a = ['Mary’, ’"had’, ’"a’, ’'little’, "lamb’]
>>> for i in range(len(a)):

print i, afli]
0 Mary
1 had
2 a

3 little
4 lamb

L2L., %L D& enumerate () BEEZE M G3MENTT, IL—TDF70=v T %
S L TL 2\,

4.4 break X & continue X & /IL—T7D else £

break X, CEEELEFRUL L. mOBHNMHD for F/1F while —7ZHWI L £ 7,

continue Xl¥, TNHFHCEELOMD TELDTTDI, IV—7%RDKENH
WXL 9,

VW=7 elseflliZzffFOZ VW TE LT else filild, (for T) KELBEIXNSRD Y A b
BZHEOY STV =72 T Lz &, 7213 (while T) &EBBIC o7 & SITHETE
NFETH, break XTLV =TT LI EZRFETINEYA, ZO8EE., BRI
TV —7%2HlcE > TRLET:

for x in range (2

>>> for n in range (2, 10):
(2, n):
0

if n % x ==
print n, ’‘equals’, x, "%, n/x
break
else:
# B DD 5 TN —T D& T

print n, 'is a prime number’

is a prime number
is a prime number
equals 2 * 2
is a prime number
equals 2 = 3

~ o U w N

is a prime number

4.4. break X & continue X & /L—T7D else £ 27
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8 equals 2 x 4
9 equals 3 = 3

4.5 pass X

pass XI3fb L £¥ A, passid. X2EH L I EPEXEERIN TV L0, 7ur 7
L B OEED § 2 BE L WIRHI b E T,

>>> while True:
pass # X—41—F#IDIAAR (keyboard interrupt, Ctrl+C) % busy-wait TH¥D

CHERDND 7 I ARNES L EFICEk b b ETT:

>>> class MyEmptyClass:
pass

pass BMEHLNDE HH 1 ODDEFTIE, FiL\va— FZ2FE0TW0L 5 RFOBEEA S o &
TT, 29FT22¢T, BRI Ga—F2EDPLZOTHRNZL RNV TEZ LI ENT
X¥ET, pass b T EZ LR BEHINET:

>>> def initlog(xargs):
pass # SNTICI IERFEETLI L)

4.6 A =EERT %

7 4 R F v FEH (Fibonacci series) Z =D LIREE cHSH T X 95 LB EZERTE
£7:

>>> def fib(n): # n ETCO74 87y FREEENITS
"""print a Fibonacci series up to n."""
a, b =20, 1
while b < n:
print b,
a, b =Db, atb

>>> # S LB ERL ZBEEETOHT
. £ib(2000)
112 358 13 21 34 55 89 144 233 377 610 987 1597

def IXBIELD F&E (definition) ZEH ¥ —7—F T, def DRITIZ, BIEA & IK51%L
(formal parameter) % ALKEIRCHA 7ZY A F 2T 20U b ¥ A, BEDIFEZE
T A3EITXUIRDITLOIHRD, A VT v bEINTLuRITNUELRD FEA,

28 £ 4 FoOMOFEHT7TO—Y—)
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BIBDAEDEIR T 2 LDOEHDITIEXFINY T I NMCTHIEBTEET, ZDHA.
ZDFHINEBIED F ¥ 2 X v T —3 3 v F | (documentation string), ¥ 7z % docstring
EWEIENF T, (docstring ICDOWTIE RF 2 AV T—Y 3V FH TE5IF->TnE
T ) FFaXvr—sarXFefioly—Nicid, £V 94 v XEPHRER H
BIICAER L 72D, 2—FPNGENICa— FZ2ETE2 591750500350 £7; H
TWEHESCA—FEFFaXvrT—yarXFlz Ans0l L EETYT, HHEEZD
TS,

BI# % 31T (execution) 35 & ., BBOU—ANEBDOI-DIfEbN 5 H7-7> v FR)L
7 — 7V (symbol table) HEINE T, o LIEMICW) &, BBNTEHE~DRAZ
7oL, ZOMEIZIRTZIOR—ANEBLVYRLTF—7NVICEEINE T, . 2%
DBMEITI L, TTR=DNLBL VRV T—7UBR I, RIZE SIIHMIORE% !
DU—=ANIGy VRNV T =T NVEREBE L, Z20HB 7O — NV VRV T— 7V %X,
BB IHHBIAB DGR T — 7NV ZHNE T, 6> T, BABOHTIE, /e — V28
ZZMT A LIETEE IV, BEEMEZNRATS I LiX (global X THRTZZET TED
ZWRD) TEERA,

BISZ O TBROFERR DT X & (5150 13, BIEENH S N3 & ZiIcBfou—7
Wi VRN T—7 VR IAENE T, 29§52 & T, 5IBIIMEELU (call by value)
TRBICIEI NG Z LR D T (22 CTD E (value) L IXHEICAT TP =7 b~D SR
(reference) Z\>\>, 7Y 27 FOEZDOLDTIEHN FHA)?, H2BEDNTZH» DB
BEWORHT &I, FBPtHLodicu—A ks VRV T — 707
ERE N 7,

BBOERZTI L. BBARBEDY v RILF—7ILNICE) Ao E§, B4
DI, £ & 7V ¥ 261k 2 — Y EFEBIEL (user-defined function) & L Tadak I 415 M
ZRBHEET, COMEIIHDOLENITARAL T, 204 ZHRICEBE LTI LB TE
F9, TUENBRELHEED A DAL E L TEHE T,

>>> fib

<function fib at 10042ed0>
>>> £ = fib

>>> £ (100)

112 358 13 21 34 55 89

DO EFBHE DA SI1E, fib IHMEZ IR S 2\ 0O TRETIE 7% T E (procedure) 72 &
BEm3H 50 b LNEH A, FEMCE 21X, EBRICIEFREDPPOEL R WETT
DMEZIR L CTVE T, ZOfild None EFFIENFE T (Z 1UIHAAADLETTT), None
RzEEHZHYIETEE, AV 7V P IBEFEHIZMHEIL 9, ALICH DL 72w
Do, UFDEI I print i) ERZZENTEET:

VAR Python TIXBIBIN TR Z E&RT %5 2 L3 CTE, WMDY o SMIDBI% D v — h VEH %
ST L2 EBTEET,

PEBRICIE, ATI Y MADSBIELU (call by object reference) £ FHIFIZX VO LNEFFA, L
IDIF, EHARELA 7Y =7 P EINS L, BEBOFOH LN, MO S floB%s A 72 =
7 M (VA MUEDBFHFAINDG L o) MDD T I LILhE15TT,

4.6. B = EET D 29
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>>> fib (0)
>>> print fib (0)

None

74Xy FRINOBD 65250 A b 2HNT 2RI, HZ2IRT &) 2B EFE <
DI T

>>> def fib2(n): # n FTDT7 4RI v FHEZRET

>>>
>>>
(1,

"""Return a list containing the Fibonacci series up to n."""
result = []
a, b =20, 1
while b < n:
result.append (b) # MRz
a, b =Db, atb
return result

£100 = £ib2(100) # BIBE RN T
£100 # fmREH TS

1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

Bz k> T, ZOFIE Python DFT L WHkREZ /R L TV %7

4.7

return X TIE. BAED 6 —2fiZIR L £9, return O5IEE R 270
. None 25RO 9, BT L7z 12D None D3R D £7,

X result.append(b) TlE, YA IE 7Y 27 F result D XYY R (method)
ZIFOHLTVRES, XYy FEld, A7V =27 M BLTWS BfoD I & T,
obj ZM DA 7Y 27 b (X THoTHLVFHA), methodname ZZ DA
TPV FPTERINTWERAYy F4ET S E, obj.methodname EFHIEI
NET, BerMITRLEEZAYy FZERLTVET, B2 XYy FTHU
HHIDOAY v FFFO I EDTE, DV FVRIZ2AEL 52 LIEH DY FRA, (HHID
A7 FPRIERXYy FERERTHIEDTEET, ZUi3, BTZDFa—+
U7 NVTIRRD 7T (class) ZHWE T, YFITRINTWE XY v F append ()
X, VA7V 27 PTERINTOET, 2DOXY v FiZY R FORREICH -
REFELBEMLET, ZOHITD append () 1X result = result + [b] &%
filicd 2y, L ORENTT,

BHERICOVWTEHESAL

HEMHOB B EE) BB EZERT A I LB TEET, JIBOERTEICIE 3 >N
b, ZNoZMAEOLEL I ENTEET,

30
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4.71 T 7 A )L b D5 HIE

5o L LEMEDIE, DU EOBIBISHLTT 7 4 4 F OffiZ#ET 2T, 2
OHAZM ) &, EESNTODHE D DR OB ETIT R 2 BIsE (R L
N

def ask_ok (prompt, retries=4, complaint=’Yes or no, please!’):
while True:

ok = raw_input (prompt)

if ok in ('y’, 'ye’, ’'yes’): return True

if ok in ('n’, 'no’, ’'nop’, ’'nope’): return False
retries = retries - 1

if retries < 0: raise IOError, ’'refusenik user’
print complaint

OB, ask_ok(’Do you really want to quit?’) DEHITH,
ask_ok ("OK to overwrite the file?’, 2) DXIHIITHMPUNHT &N TEZE
K

T 7 AV ML, BIBERINARF AT, Bz KL TWS lld 2 23— 7 (scope)
TRl S 4% DT,

i=25

def f (arg=i):
print arg

i =6
£0)
s zHAOL 7,

BERQES: 774V MER 1 ERZT LGS NER A, 77 40 MEDBY X - OREH
D &) BREEARER A 7Y = 7 FORHIIZ Z DFENTE Y, BT T OB%UIL, #
Wt < BB O L CRIICE S T w5 5[ H e R L £ 9

def f(a, L=[]):

L.append (a)
return L

print £ (1)
print £ (2)
print £ (3)

ZDa—Fii,

4.7. EMERICOVWTHESDHUL 31
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ZzHHL %9,
Bt OBEIENHE L TT 7 4V MEZ A L2 23U, RODICLUTD X 9 1B
ZELENTEET:

def f (a, L=None):
if L is None:
L =[]
L.append (a)
return L

4.72 ¥—T—R5|¥

B % keyword = value L WIHIBRDF—7 — Fo|EE2FHS>TIFOHT I EHTE
9, plAIX, AT BRI

def parrot(voltage, state="a stiff’, action='"voom’, type=’'Norwegian Blue’):

print "-- This parrot wouldn’t", action,

print "if you put", voltage, "volts through it."
print "-- Lovely plumage, the", type

print "-—- It’s", state, "!"

F. U POV TNOHETHIEOHE 9

parrot (1000)

parrot (action = "VOOOOOM’, wvoltage = 1000000)

parrot ("a thousand’, state = ’'pushing up the daisies’)
parrot('a million’, ’'bereft of life’, ' Jjump’)

L22L, UTORUH LIZ TR TAIELRDDTT:

parrot () # BTGB o

parrot (voltage=5.0, ’dead’) # ¥—7—F5lBORIIEX—7—F5l&03d 5
parrot (110, voltage=220) # IBUTH L TEDEB L Tw» 5

parrot (actor=’John Cleese’) # KRHDF—7—FZHHL T3

—fIz, BIEY A R T, [EE LI (positional argument) D A I ¥ — 7 — F % ED>
RER ST, F—7—FREIELD>SE TR TR FHA, KD T 7 4L b
HZFF> TV EPEIPIFEETIEIH D FHA, 51T TND —DP EDE%Z3Z 1T
D ERA —FUBEBPEOH LofTid, BESIEICHEINT o iRl Btz *x—7—
FELTHE) S EIFTEERA, ZOHIRDIDICETBRKT 262 A TITRL £7,

>>> def function(a):
pass

>>> function (0, a=0)
Traceback (most recent call last):

32 £ 4 FoOMOFEHT7TO—Y—)
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File "<stdin>", line 1, in °?
TypeError: function() got multiple values for keyword argument ’a’

REIBDmIZIC *»+name DIFRD B DWVH 5 &, ZNETORLIBUITHIEL b DZDZE
T RTDX =7 — FEIEDS A 78 (typesmapping % S ZZITHLD £9, xxname
X xname DIEA%E £ 5, IRGIBDY A+ 22 7EESNBD A28 7 NVEZZITHLS 5]
B RO THERFET) EHAGOLEL I ENTEET, (+name lEx+name & D HIIZZ
iU h 2 A), B2, HEBEEOEREZDLT:

def cheeseshop(kind, *xarguments, =xxkeywords):

print "-- Do you have any", kind, "?2"

print "-- I'm sorry, we’re all out of", kind
for arg in arguments: print arg

print "-" x 40

keys = keywords.keys ()
keys.sort ()
for kw in keys: print kw, ":", keywords[kw]

DEHTT B L, O LIFLT:

cheeseshop ("Limburger", "It’s very runny, sir.",
"It’s really very, VERY runny, sir.",
shopkeeper="Michael Palin",
client="John Cleese",
sketch="Cheese Shop Sketch")

DEHTHZY, bLAAMTDO LX) IS £

—-— Do you have any Limburger ?

-— I'm sorry, we’re all out of Limburger
It’s very runny, sir.

It’s really very, VERY runny, sir.

client : John Cleese
shopkeeper : Michael Palin
sketch : Cheese Shop Sketch

X—U—FEELDY A MW LT sort () ZMOH L 724212 keywords FEEHDNE
ZHAOL TV Z EICHEEBELTLEE W sort () DBIFENHI N TRV E 518D
SINBEFITAMEE E 2D 7,

4.7.3 EE5IHY R+
RRIC, IR 2 LoD uEREE LT BSDMER DB DL E T % X

IBETBHENHY T, INSDFEIEY TN (FTILEY—T VA 25 W) ITHEN
SN T, WEMOGIEDHNC, a2zl Lo H > THHWEEA,

4.7. EMERICOVWTHESDHUL 33
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def write_multiple_items(file, separator, =*args):
file.write (separator.join(args))

4.74 5|V R NDTVINY T

FIEDITTIZY A PR F 77> T T, il 2 g 5180z Bk 3 2 B OHE L i
WT12DIZT vy 7T 0835 55121F, WORMEZ D 9, #l2 X, fHAa
IABBAEL range () (X514 start & stop RN 52 2 065803% 0 £9°, f@ilics Bz 5 2
52 ERTERVES, BT L2 « HE 2o THE, VALY 7L 65|
Baeroy_v 7 LET,

>>> range (3, 6) # D78z - 7 EmE OO H L

[3, 4, 5]

>>> args = [3, 6]

>>> range (*args) # VAT VY 7 INTEIETONOH L
[3, 4, 5]

LD DT, «x ARV = 2o THETOXF— T —FEIBZET I ENTEET,

>>> def parrot (voltage, state="a stiff’, action=’voom’):
print "-- This parrot wouldn’t", action,
print "if you put", voltage, "volts through it.",
print "E’s", state, "!"

>>> d = {"voltage": "four million", "state": "bleedin’ demised", "action": "VOOM

>>> parrot (xxd)
—— This parrot wouldn’t VOOM if you put four million wvolts through it. E’s bleed

475 LK

% DANDEHEIZE D, LispD &) BAEM 70 75 I v VB HE 0L D0D
FEHEDY Python IZIZ 6 FE L7z, ¥—7—F lambda Zffi9 &, #ARID LW/ 2B
KEERTEET, HlZ21F lambda a, b: a+bld. ~DODF DO ZIRTEHETT,
7 5 %3 (lambda form) 1&. BIEA 79 = 7 b DSERIN TV ARG EZTHHE S
TENTERY, 728 B EE—ORICHRIN T 9, BRATIISIE, 7
LYWL T 728 OB SN e Bk 2 D S8 - b DI E F¥ A, ANTHEEIC
BolBBER LA, 705X ZNEZMOHO R a—T D oEREZSINT 22 L9
TE%9,

>>> def make_incrementor (n):
return lambda x: x + n

>>> f = make_incrementor (42)

34 £ 4 FoOMOFEHT7TO—Y—)
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>>> £ (0)
42
>>> £ (1)
43

4.76 RF¥aAVr—23VXF5|

F¥axyr—yayXliconTid, ZoNEEHAHET2EHENTEOOHD
EJCIN

BAIDITIZ, WICNRYOHNZE LRI LD b D TR TIERD SR A, i
WCEL DI, NRYOLHTREZHRT 2081350 A, AHTREIIMD T
LIS N 5056 TY (KB £ 7 FBIBOEHRENEZ Rl 3 2 85 Th 2 551364 T
T)o RAIDITIZIRKLFTIHRED, EVF FTRbo TLARITIUIRD $¥A,

F¥axXy7—ayXFHic S SICRiB I RETHH 256, “ATHIZZTICL, £
LD DT EIRY DELBER T Z RIS DL £ 9, DO TIE—o B 2N LD
% T, NRYOMOH LAFPRIERIC O W TR L £,

Python D8 —HFIIEEBATICH 72 5 Python SLFHN) T 7V 64 7 v 2R ES v
DT, FXaXV FZ2UMTEY =L TROHBIZIGETA YT v F2HEWS 2iFnud
mhERA, TONHIZDNOBICH > TITWE T, BIDITD BICH D {7 ThHh\»
BRAIDITH, F¥aXy b ekof4 7y o2 T, ROITIRER., SCF5
ZHBT 57— MDD HoT0BEDT, A 7 v FCFAN) T 7 vhicBlinia o
72HTT, ) IDA YT MREE Gl ZAD., XFINDTXTOTIHD S HEHS
NET, A VTV FOEPDVEVITZEOCTRE RS RVDTTD, bLZIHI0IH T
5L, BHOEATRTHHERSNET, A VT Y FDOEADREIDEFELVWPED
N, ¥ 7 XTFR BHEIZ 8 XFDAR—Z L L) BHLZBICHANONE T,

DINMCEBITO R X a X vr—va ry XFoflzR L £

>>> def my_function():
"""Do nothing, but document it.

No, really, it doesn’t do anything.

pass

>>> print my_function._ _doc_
Do nothing, but document it.

No, really, it doesn’t do anything.

4.7. EMERICOVWTHESDHUL 35
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4.8 =g O—F 4 VYT RT1I

o XD EL X DEMEZ Python Da— FZ2HOWTW DT, 2425 A—TFTq V7
AZAIIZOVTHESTHRWVWETT, ZEALEDSHEIIRLA LAY A NTEIT (ot
fBICEZIE 7A=Y YRNTE), AYANICE>THAGINEL ) £T, fLAICE S
THABGVA—=—FIZL LI ETIDRREALREETHORVWEZTHD, Roa—F74 v
TAZANZRAT 2 2 EDIEFICIEIRTICRD 9,

Python IZ1, 1FEAED 7O 27 FWFoTWB AT A NHA FELTPEPS 23dH D)
¥, ZNUIIEFICHAGCHIEL WA —FT 4 VAL N EHTEL TV ET, £2TD
Python B E 13 H 2 HTZ N2 HORNETY,; ZZICHRDEBEELNZKESBLCE S
ERC

e A VTV MIIRZEH4DERfHL, ¥ 71l NI &,

EH4OF FELSFRAFTEL) NIV VT U R E GEAGHV) KEVLAS VTV b
DL k) EFRNCLZD FT, ¥ 7 IRIBALIE DT, HbLTIZEL DBRWTT,

o V—2a—FDIRHB 79 XFZBZ WK HIiT2hiRT &,

IIHATBZETIHIIVTA AT LA ZflioT0d 22— EHEAG D, RELT 4
ATVLATIEY —RAA—F 77 A NZ2HRBEZELTERLIHIITHED FT,

o BB 7 7 ACBBNOREDDa—F 71y 7OXYI D ICZEfTE2HVE I W»,
e MBS, A XV MFa—FEEUTICEE LRIV,
e docstring Z i\ 78 S\,

o HHE T ORI L a2 DRITITEAZ AL, FHIUEDO T CHMNCIZZEAZ Atk v
Z¢ia = f(1, 2) + g(3, 4)

o 77 ARHEUC—EHMDH 24012 M 1T 2 I v, [HE TIE CamelCase #7 7 A%
IZffivs, lower case with_underscores ZEEH A Y v FAIZEWFE T,
W self Z A Yy FOH 1 BIBDAHT (7 7 ARAY v FIZOwWTE 7T AR
ZHE) ELTHORI VY,

e HkteDa— FRIFEFTH-THEIDb N s, ALY vy a—F 4 v 7%
ibmnwz t, FALZLGAETSH ASCIH 281cd EFC WEE T,

E

36 £ 4 FoOMOFEHT7TO—Y—)
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7— 5

CDETIE, TTIPALILIZODWTEDFELSFHHT S L EHIZ, W20 H L w»
ZEEBEmL £7,

51 UXRBZDODWTHESAUL

YA TF=FRIIE IS DXy F3HDET, VALA 7Y 27 DTN
TOAY vy FZUTIIRLET:

list.append (x)
YA MDORRBICERZ —2BEMLET, allen(a):] = [x] EFliTYT,

list.extend (L)
HBELZVAMPFOTRTOBEEZRNRDOY Z MBEML, VA NZIBEL E T,
allen(a):] = L EZ{fiTT,

list.insert (i, x)
HELMEICHEZZHFALET, F1518E, VAMDA YT I AT, Z2DA
F I A ROBLZDEFNICH A TbNE T, - T, a.insert (0, x) FVJ A
ORI AZITWE T, £/ a.insert (len(a), x) ¥ a.append(x) &
Eifi T,

list.remove (x)
YA MHT, fix ZFRORPIOEZZHIFRL £ 9, %4 T 2HEI TN T —
EhhET,

list.pop([i])
YA MOIEINIMEICH 2EEZZY A M2OHIBRL T, ZO8EELZRL T,
AT APBIREI N ITIUT, a.pop () 1FYATFDRREROEZEZHIFRL T, &
LEd, COEELEFZBIIAIRINET, (XY v FOHE (signature) T i D il
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ICH BAFEINE, ZOFEDA T a v ThHEILERLTLETHDT, il
Nz AJ1$ 283 H D £ A, DKL Python Library Reference @ HTHH
BIHLZ LIk ETL L, )

list.index (x)
YA NPT, Hix ZFROBRUDERZEDA VT 7 A%RLET, %43 2HEHD T
o7 —t%h £7,

list.count (x)

JARTO x DHBBEZRL £,

list.sort ()
YA MDEH%Z, 4~ 7L —AHE (in place. TGN T — ¥ ZHEERE R CHESIEL S
POy TY—FLET,

list.reverse ()
VA MDEEZER, A v 7L —AEETHIEIZL 7,

PTFICVAFDAY Yy FEIZIZETHSZHZRL £

>>> a = [66.25, 333, 333, 1, 1234.5]
>>> print a.count (333), a.count (66.25), a.count(’'x’)
210

>>> a.insert (2, -1)

>>> a.append (333)

>>> g

[66.25, 333, -1, 333, 1, 1234.5, 333]
>>> a.index (333)

1

>>> a.remove (333)

>>> a

[66.25, -1, 333, 1, 1234.5, 333]
>>> a.reverse ()

>>> a

[333, 1234.5, 1, 333, -1, 66.25]
>>> a.sort ()

>>> g

[-1, 1, 66.25, 333, 333, 1234.5]

511 VARZRAI Y7 EULTES

JZFRDAY Yy FOEBPIFT, VR NZRYy 7 ELHAET, A¥ V7T

;’C RIZBIEN S N7 BB RN B X L E 7 (“last-in, first-out”) , A ¥ v 7 O—&F
ICHEEZBINT 5121 append () ZfiwEd, RF v 7D—F L o ER 2D T

Lﬁpq) ZA VT ARBEETIHCE T, PIZIFUTOXIICL £,
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>>> stack = [3, 4, 5]
>>> stack.append(6)
>>> stack.append(7)
>>> stack

(3, 4, 5, 6, 7]
>>> stack.pop ()

>>> stack
[3, 4, 5, 6]
>>> stack.pop ()

>>> stack.pop ()

>>> stack
[3, 4]

512 JArZFa1—EULTEDS

JA+FZ¥a2— (queue) & L CTFRICMHH) 2D TEET, X2 —Tlk, BAIGEIMI N
T BEEPRANCHLD B E 1 F T (“first-in, first- out”), ¥ 2 —DERRBICHEH ZEMT 5 1C1F
append () ZfEVE T, ¥ 2 —DEHASHHZMD K312z 4 77 AIC 0 Z2HHEL
Tpop() ZfVES, PIZIFLLTDOLIICL £,

>>> queue = ["Eric", "John", "Michael"]

>>> queue.append ("Terry") # Terry DEE (arrive) T35
>>> queue.append ("Graham") # Graham DE|ET %

>>> queue.pop (0)

"Eric’

>>> queue.pop (0)

"John’

>>> queue

["Michael’, ’'Terry’, ’'Graham’]

5.1.3 ERAML OS2IV IV =)

FHAAARBIRUZ X, Y A T ) EIEFEIEMZ2 DB =2H D) £7: filter (), map (),
reduce () T9,

filter (function, sequence) ¥, ¥ —7%7 ¥ R sequence T DEZHE item 5,
function (item) DEE RS L) REENPO R DL =TV A%RIBELET, b L sequence
S string > tuple %6, BOMELFUCMICHD T, 29 TRIFNUUL 1ist Ik D
9, PIZIE, WS OPDHEBEFIET LI TOLIITLET,
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>>> def f(x): return x $ 2 != 0 and x $ 3 !=0

>>> filter (f, range(2, 25))
(5, 7, 11, 13, 17, 19, 23]

map (function, sequence) &, ¥ =7 ¥ A sequence D&KHE item ’ﬁb“(
function (item) ZM-UMH L, ZORERVEL S22 Y A M ZIRL £T, FlZIX, =3
SINTAEDINZEITHET AITIFLTD X I I L £7:

>>> def cube(x): return x*x*x

>>> map (cube, range(l, 11))
(1, 8, 27, 64, 125, 216, 343, 512, 729, 1000]

>>> seq = range (8)
>>> def add(x, y): return xty

>>> map (add, seq, seq)
[0, 2, 4, 6, 8, 10, 12, 14]

reduce (function, sequence) IFH—DHZIRL T, ZOfEHIZ2 DD E% &%
BIEL function % > — /7 ¥ R sequence DIHID DO DEF %2 E L TFOHL, RIcZ

DGR LS =7 VY ADRDEZ 2B LD, DI 2R T I ETHEL £3, f#
ZIX0 156 10 FTORDBMZEHE TS ICEM T X)L £

>>> def add(x,y): return x+y

>>> reduce (add, range(l, 11))
55

= VAR O LOEENR L UL, ZOEBEBEBRINE T, > —r v A%
%o, B BEHINE T,

300D MEDbE LT, WEZIEET 2LV TEET, ZOHA. HOY—T VA
RET LOEMNESNE T, 2DAOBEICE, TP E > — 7 v AR ORY)
DOBEHZICH L CRHEDSEH I, ROTZORBE LY =7 v ZDRDERITH L CHEH
SN, DD RINET, BIZIEUTOXHIcRD 7,

>>> def sum(seq):
def add(x,y): return x+y
return reduce (add, seq, 0)

>>> sum(range (1, 11))
55

>>> sum([])

0

(2.3 DIEETUE) FERRICiE, EoBlD X HIT sum() ZERL BT 20 BIEDOAFF
WA BB E INTOEEERDT, TTIHAAARIE sum (sequence) MRS
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Tkh, kEoflt e FRICEEL £9, N—¥ 3 » 23 TiEll.

5.1.4 UV XA N DATRE

Y A b WG (list comprehension) (&, map () ¥ filter () ® lambda ZffitHr 7\
VA MZERT 270D R 2 TEEZREL CuE T, NERLICX2Y) R FOERIL,
72\ TWmap (), filter (), lambda Zfi>TY A F2AEKT 5 a—F X D AR
hE¥, VA boRNERLE, X LT for fiii, 2L TZ2kAIcH Eafl Lo
forfliF/iFiffinrokbEd, MRELUEBONG YA MOERIZ, X%, 2kt
 for L iffiOa vy T ATl L 7fdicZe b £9, Xz 70 & LCHHli L 72w
%o, MFHRCTHOLZ TR D FHA,

>>> freshfruit = [’ banana’, ' loganberry ', ’passion fruit ']
>>> [weapon.strip() for weapon in freshfruit]

["banana’, ’loganberry’, ’'passion fruit’]

>>> vec = [2, 4, 6]

>>> [3+x for x in vec]

[6, 12, 18]

>>> [3%xx for x in vec if x > 3]

[12, 18]

>>> [3xx for x in vec if x < 2]

[]

>>> [[x,xx%x2] for x in vec]

(12, 41, 1[4, 1e], [6, 36]]

>>> [x, xxx2 for x in vec] # LT — - Z7VIZIZHID o DI
File "<stdin>", line 1, in ?

[x, x+*x2 for x in vec]

A

SyntaxError: invalid syntax

>>> [(x, x+*2) for x in vec]
[(2, 4), (4, 16), (6, 36)]
>>> vecl = [2, 4, 6]

>>> vec2 = [4, 3, —-9]

>>> [x*xy for x in vecl for y in vec2]
[8, 6, -18, 16, 12, -36, 24, 18, -54]
>>> # W FEHOWNAELEZ L —FTEELBTE, 29D ET,
>>> L = []
>>> for x in vecl:
for y in vec2:
L. append (x*y)

>>> 1

(8, 6, -18, 16, 12, -36, 24, 18, -54]

>>> [x+y for x in vecl for y in vec2]

(¢, 5, -7, 8, 7, =5, 10, 9, -3]

>>> [vecl[i]xvec2[i] for 1 in range (len(vecl))]
[8, 12, —-54]
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J— bk A NERLOTIC for ® if PEERIBENEEA,. D for, if 25, W
WRILTRE BN =T TEVEEAEOMMIDO 7oy 712D £9, EoflZEZHD
FTOTTH, HEMELRNERLIZTCICHEAIL L E>TLEIDT, ZOEAHIEIN—T
TEEPNLAEADBEWLWTL X9,

YA FOWNEKLIE map () &0 S 20ICTIRIEDND O BHELAP AN 127> 7B
BTHMATEET,

>>> [str(round(355/113.0, 1)) for i in range(l, 6)]
[(*3.1", 73.14’, "3.142", "3.1416", ’'3.14159"]

51.5 R ALY X NDRNEERRE

b LY RS, VAFONAERDIZFAINIREZZIENTEET, 2RAMLEZVALD
WAL ETCHBMNBEBEELDTIN -2 TCOMNEEENZ) THD LIHIT- LI
PLRZMNTTHEI DEBH D 9,

172120V A MBI 73D2DY A 675235 A MT, 317350752 £H
L7z 5EZ2F7:

>>> mat = [

ST, fTEHEANMEZ 720 E L EZICY A NONAERIMEL £

>>> print [[row[i] for row in mat] for i in [0, 1, 2]]
(e, 4, 71, (2, 5, 81, [3, 6, 9]]

XAKUE YA FoNERLIZECREZMNTTEbRITIUER D S8 A:

Y2 FOWAELZMBSTICHRANT 570121, A2 LENGHA T
X\,

COa—FOMRDOEDIURGEN—Y a v 2/l 5 LB ORNIE->E ) LET:

for i in [0, 1, 21:
for row in mat:
print rowl[i],
print

FEI M2 D & D SHlAIAARBIEZ M) SR LTY, ZO8G zip () B
DREZMEFZLTCNETL &)
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>>> zip (*mat)
(¥, 4, 7y, (2, 5, 8), (3, 6, 9)]

CDITICH BT A VR DFEMICOWTIE S A NDT Iy B TLE
S\,

5.2 del X

VAo BEZHIRT 28, 2 ET 2ROV Ty 7 A%2EET 2 H5EVRH
DET: ZND¥del XTY, I pop() XV FEEDO, fHZKL £¥A, del X
WBYVARAMDPOATAAZRELLED, VA M2EREZEIRTZ 2L TEET CIETIZA S
AL ACZEZDY AL ZRALTToTWELR), BIZIEMTOXIICL £

>>> a

[-1, 1, 66.25, 333, 333, 1234.5]
>>> del a[0]

>>> a

[1, 66.25, 333, 333, 1234.5]

>>> del a[2:4]

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

[]

del IZEEEAFDHIFRICO A £

>>> del a

CDOXDHB T a 22T 3 L, Ofiz a ITRATEET) 77— D FT, del
DHDREICOWTIZE B THD BIF T,

53 YNNI —T VR

VA FRXFINNE, A VT I7ARAIA AZMoHEO X )12, $% oL@
HERHHIEERTEE L, 2N6E —T VX (sequence) T — % M (typesseq % 5
) o= >DHITF, Python IFFZHESDMBEICH 2 FiERkDT, o> —r v A57—-%
RAEMI N0 LNEFYA, FHEDOY —F7  ZAMIZH ) —2H D 9. ¥ 7 (tuple)
T,

F7NEaryTRY SN ODDERE 2D T, PIZEMUTO L) ICHS LT
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>>> t = 12345, 54321, ’"hello!’
>>> £t [0]
12345
>>> t
(12345, 54321, ’'hello!’)
>>> # Y7 NZ ANTFITLTH Lw
.u-=¢t, (1, 2, 3, 4, 5)
>>> U
((12345, 54321, ’'hello!’), (1, 2, 3, 4, 5))

TEDO LI, HATRY IVIEEICHFRINTHbNTWET, Znid, ALTFIZkork
ZTINVBIEL L ERENDE LI ICT B30T, AHOBIZIZMFENZ L ThbhrEFnEd
ADS, K& (Z NI D RELRDHTDEE) T OREE ) 9,

F7NOHEIEIIAHD T, BIZIE, x,y) BEX, 77— XR—=205IDHL %
PEEBL a—FRETT, ¥ 7WESCFINERU K, ZHEARRTT: ¥ 7Vofil 4 DR
WKARAZIT) ZLIETEFHA (AT R EHFEZ > THURRZFHBTEZ LIFTE
F90Y), VALD L) BEHABEL A TS 27 VDALY IV 2R T AL TE
7,

RIREIZ O E 7213 1 HOEED S %28 TVORETT: 2o DEERZITI O, X
IR 2l I TV E T, ZDY TIIVIFEONEIRN 7 THEETE T, —DDHE
FEFFOY 7N, oA ICa vy = ZilT 5 (HB—OfEz EINCcHE & 721 TldA+2
T ZETHETEET, ELLEFRvINnES, FERINTT, FIZIEUTD L)L
%7

>>> empty = ()

>>> singleton = ’"hello’, # <—— KEDav<IFEH
>>> len (empty)

0

>>> len(singleton)

1

>>> singleton

("hello’,)

Mt = 12345, 54321, 'hello!’ & ¥ 7ILDINY Y (tuple packing) DHTT: f&
12345, 54321 . BLWU "hello!’ B—=2DF NIy 7 ENF T, WOHED [
BT

>>> x, y, z = t

COEAEIX, =T YRDT >INy T (sequence unpacking) & THMEEIREH DT, £
2Dy =7 ABEET, =TV ADT Uy TR, BDICHIEIN TV
B, HADY —r VADRIEFMUTH S Z EERINE T, HEFERDORAD
FRIEEFTNDRy 7= v ADT vy 7 &flAGbE S DIGHE 2w I EICE
LTS,
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5.4 £5H

Python 21X, £& (set) ZWH 7DD T = Wb H Y £§, EH LI, EETIEER
b7z, HFE DT o TR WEEDEE D TT, Set 4 7Y =7 M, #54 (union),
7% (intersection), 757 (difference), AER7E (symmetric difference) & V> 72 E0 A1 72 1
HHYR—FLTWVET,

L TFE VAL —YavyaEnRLET:

>>> basket = [’"apple’, 'orange’, ’"apple’, ’'pear’, ’'orange’, ’"banana’]
>>> fruit = set (basket) # BEEDO R OESZ IR

>>> fruit

set ([’ orange’, ’'pear’, ’'apple’, ’'banana’l)

>>> ’‘orange’ in fruit # B ANy ST A

True

>>> ’crabgrass’ in fruit

False

>>> # “ODHGED 2B L EAHR DR

>>> g = set (’abracadabra’)

>>> b = set ('alacazam’)

>>> a # a NO—Ek LT
set(["a’, 'x', "b", ’'c’, "d'])

>>> a - b #a llh-oT b IKHEVILF
set (['x’, 'd’", "b'1])

>>> a | b #a b b IlhHHILF

set (["a’, 'c¢', ', A", 'b", 'm", "z", "1"1])

>>> a & b #a Lt b OMHFITH D XLF
set(["a’, 'c’])

>>> a b # a E7E b ODRAREIFITH 5T
set (['r", 'd’", "b", 'm’", "z’', "1"7)

5.5 &=

b9 —2, AHEED Python IHARAEFN TV E T, ZU #E (dictionary) (typesmap-

ping ZZM) T, FFIIho FEEICH <HEFIE (associated memory)” > ‘“EHAHFEL S
(associative array)” & L CHET A2 EBH D T, H2HHOETA 77 23T
WHY = ALY FEIE F— (key) TA YT AMEINTVE T, ZOF — 13
SPDEEARRLRIICT ) 97, XTSI, Bfli, FL Y 7NEBHEITF—ICT5 2 E05T
ET;EZL, NS DLDOEEARARA 7Y 27 FPEEN TV L HEICIEF —
i) 2L TEEFRVA, VAP ZXF—L LTI ZLIFTEEFHA, N, VAT
WA TAARA VT 7 ABEDRAZIT -0, append() ¥ extend () DX I &R
Vy Faffi)e A VTV —ATELETLILENTELDTT,

5.4. £51 45
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FEEIXEP AT O I TR\ F— (key): B (value) DXT 0570 =7 FEHEOH
T) ~ETHIUE RS R\, EFEZLERDBIVTL &9, HEIL (brace) DX7: (} &
ROFEZERL T, v TRYS L key: value DX 7 2 I FHINR 7 DE I A
% &, FFEOWMAME L 7 % key: value GBI L E T, 2 ORIUGIE I IR ICHEE I FH
SHINHDEFRLFGETT,

HHTOEREFIZ, HrEZM 620X -2 GGHETAI L E, ¥—Z2HEL TH
2O I LTI, del Tkey: value DRT7ZHIRT A2 L TEET, TCicflip
NTVLX—2lioTEZEET 5 L. DHIZD X —ICBEI T S N wfliidENnE
ENTLEVET, FELAVF—2ffioTHEZIOHZI ETELEZT—ICRD X,

HHEA 727 FDkeys () AV vy FliE, FEETHLNLTWE2L2TOXF—D064%51) A
@Y R HEFETRLET (VA 2Y— LRSS, 2OF—DY A NI sort () &
fHoTLAHEIWV), HEIH—-DX—DFHEIIHH0E ) D#ANSIZIE, inF—T7—F%
v 7,

DIz, BEZ2lio/NERHlZR L 7

>>> tel = {’"jack’: 4098, ’'sape’: 4139}

>>> tel[’guido’] = 4127

>>> tel

{"sape’: 4139, ’"guido’: 4127, ’jack’: 4098}
>>> tel[’ jack’]

4098

>>> del tel[’sape’]
>>> tel[’dixv’] = 4127
>>> tel

{"guido’: 4127, ’'irv’: 4127, ’jack’: 4098}
>>> tel.keys ()

["guido’, "irv’, ’"jack’]

>>> ’‘guido’ in tel

True

dict () AvAFI 2783, ¥F—LHORTZI TN L0065 1) A Z2{lio
THEHEHEZERLET, F—EHEORXTBHE N —v 2L T0wE%56, VALD
NEEHZHEZITF—EEHOV A2 a0 37 MRETEE T,

>>> dict ([ (' sape’, 4139), (’guido’, 4127), (’Jjack’, 4098)])
{"sape’: 4139, ’"jack’: 4098, ’'guido’: 4127}

>>> dict ([(x, x++2) for x in (2, 4, 6)]) # VA FAwREZ A H
{(2: 4, 4: 16, 6: 36}

Fa2a—=FY)T7NLDEHTIZ, F—=lHRX7% dict () AVAF T I HIZIETOITHE L
20z —RICOVTER L T,
X =D CTFANDG A, ¥—7 — Ryl o TERT A HVBHRMARGELH D T,

>>> dict (sape=4139, guido=4127, jack=4098)
{"sape’: 4139, ’jack’: 4098, ’"guido’: 4127}
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56 IL—7DF7 U =vY

HEOARBILO > TLV—=7%21TH, iteritems () XV v F&EfHiHE, F—¢LFN
W9 A% FIRFICHCD e F 9,

>>> knights = {’gallahad’: ’"the pure’, ’'robin’: ’"the brave’}
>>> for k, v in knights.iteritems(():
print k, v

gallahad the pure
robin the brave

Y=Y ALDI BN —T%(TIME. enumerate () B M) &, HWEOAL VTR
R ZFARFICD T I ERTELT,

>>> for i, v in enumerate([’tic’, ’'tac’, 'toe’]):
print i, v

0 tic

1 tac

2 toe

ToOFREZENL LS =7 v AR BRIV =TT 57012, BB zip () 2o THK
PWELOEHAICTZZENTEET,

>>> questions = ['name’, ’'quest’, ’favorite color’]
>>> answers = [’lancelot’, ’"the holy grail’, ’"blue’]
>>> for g, a in zip(questions, answers):
print ’'What is your {0}? It is {1}.’.format(g, a)

What is your name? It is lancelot.
What is your quest? It is the holy grail.
What is your favorite color? It is blue.

=7 Y ARBHICHE > TOL—7F212iE, £33 —7 v ZAOHIPHZ N IHEE L,
R\TRH# reversed () ZFFUH L £ 7,

>>> for i in reversed(xrange(1,10,2)):
print 1

= W o1 J w0 -

= VAR OMEIL—7F 5121F. sorted () BEZEHVE T, ZoEEIIITOR
e BHEHEF, WAREZIFADOP - z2R L £9,
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>>> basket = [’"apple’, ’'orange’, ’"apple’, ’'pear’, ’'orange’, ’"banana’]
>>> for f in sorted(set (basket)):
print £
apple
banana
orange
pear

5.7 &EICDWTHESIADL

while % if X T - 725 (condiction) IZ1Z. EHDO LT TH L BOEE L9
ZEMNTEET,

BB in B X W not in i3, HAEDPDH 5> —7 v APITHET %0 (£ 72 I3HAE
Lawd) EFIDZHRET, HETFis BEWis not 13, Z2oDA 7Y =27 FoyERR
WKHRILA 7Y 27 FTHE0E)DZFANET; TOHEKIE, VA D L) BEHEARER
F7V 2 MCEITEREH D £T, 2TOHBEEFIZF CELEM 2R >TE D, &
HICHEEE T X D DARWESEIEN & 722 ) £ 97,

briss 135885 (chain) S¥ 5 2 ENXTEE T, HIZAIX, a < b == cld, adb XD/
(. Ob EceDPELLLEI DL, ZTAMLET,

PR 1 7 — VB - and % or THAGDLE N E T, /4, HEGEE (b5 v
522D 7 —NHX) DIERDE (negate) 1Z not TENF T, TNoDHWHETITLT,
AT X D BRI I > TWwE T, A and not B or C & (A and (not
B)) or C ‘" DEfilcZ s LI, 7—IEEFDHT, not Y-S [EL VA - &Y=
(L “or BB o TwET, b5 AA., MEINZMEZITEADAGHE %2 LT
T?i'@‘o

7 — )BT and & or (&, bW B FGIE (short-circuit) HE T TT: 2N 6 DHETFD
SIS TED 6 A~ E M FH S 41, G RMEE L 2R TRz ko £, HlZ X, A&
CIZFETBAEDOEE, A and B and ¢ ' 13z0 “ c Z2FHliL ¥ A, —HKIZ,
FEAHA T OR D %2 77— VETIE 2 TN E s LTHW S & fHIZREICEHE
INFEI D £9,

HER D 7 — VADFIR 2 ZEBUTRAT 22 EHTEET, PIAIE,

>>> stringl, string2, string3 = ’'’, ’'Trondheim’, ’Hammer Dance’
>>> non_null = stringl or string2 or string3

>>> non_null

"Trondheim’

Python Tld, C HitE> T, ROWHTRAZITALVOTHEREL TSI, CH
BOTR T IR ANEERT IO LNELAN, ZofkE, CEEIvr 7L TcHE
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BITL, AROPT=DDObDT=,FA4A7LTLE) Lvokd ) SnfilEz Rk
LEY,

58 —T VU AEZDMDEDLLE

=l VAL 7Y 27 VEEIL Y= AR A 7Y 2 7 b LT E £ 9, g
213 BFEMR (lexicographical) AP DSH WO NE T £9 | RO DDHEFEZ L |
ZDMEDEL T IULZ2 ORI CTHEFE RS RE D £ 9, FLITIUERD > DEFE
ZHEEL, DY —7 v 2Z0BEEBREZ2E T 3, HIKL X9 T3 oD EE
DOTNHE LS —7 v ABTchiud, 2Dy —77 v AR TORE K Z BRI T v
¥9, S0 =7 VADETOEZDOHIHFERIEL K tud, =7 v RAIFEL W
ERBINET, RGO =7 v ABS ) —fTORETICH T80 —7 v A% 5
. BHOHDS =7 VADINE W (BHD) S =7 VA EARBRINE T, XFHNxT 5
TEENRER I, fx OXF T LI ASCILIERFZ MV Ed, BRI, WU A
TPz b ROy = v ARTOHK Z T 7flZ "L 7

(1, 2, 3) < (1, 2, 4)

(1, 2, 31 < [1, 2, 4]

"ABC’ < ’C’ < "Pascal’ < ’'Python’

(1, 2, 3, 4) < (1, 2, 4)

(1, 2) < (1, 2, -1)

(1, 2, 3) == (1.0, 2.0, 3.0)

(1, 2, (faa’", "ab’)) < (1, 2, ("abc’, "a’"), 4)

BEIRDA 7Y 27 PEOHIKIZZED SN TWE 2 EITHEREL TL X W», gk RIZ
IEWERH D T2, ZORDHIZ, BIFMOARITHEE IS5 S, L) ERENE
HDTT, #E->T, YA (list) BUTHF TS (string) T X D /NS (L CFANIRIEE
IZ8 7V (tuple) & D /NI, Vo HAEICAD 9, ! BIEGOEUED HIE,
BZDHDIfE->THIBEINEDT, FIZIF01FX00 EFELV, EVIHIFERICRD T,

VREZMUDOA 7Y 27 P 2HKT 2 720 DB 25K ICH 7> TYTUT L TE A D £ A; Python 5
EORERDON—Y a v TREBEINID L LNEEA,

58. ¥—T VREZDMDEDLLE 49
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Python £ ¥ % 7V # &1 3¢, HOEH T2 L, INFEFTIAToTERLER BHCE
B kb TwEd, TTh6, KhEWIB /7 42FE&vwhks, XA M7«
Y EMOTA VI TVINDANEZHBELTEE, FEXEOROLVIZ7 74 L% AT
flioTHESIE L L L VTL L), ZDEEEZRT YT (script) DIFILETVE T, 7
Q77 LPBELBDICON, AVTFUVRZRIZT L7012, A7V 720200
7 7ANCTEI LIS 20 b LNERA, £/, W22D7B 7 L THOTEL
ERZBEICDOWT, ZDERZAE—T 2L flcxD 70y 7 L TlHVIWER
IPDBLNETA,

2OV EREZY A —FT572DI2, Python TIEEREZ 7 7 A VICHEWTEE, X7
V7 DR AL Y F T IDNEEA VAT VA ETH) HERHEDET, D7 740
% BV a2—)l (module) EWEONE T Y 2 — Il H B2 EEIZ, BDEY 2 — V% main €
Ta—)(FEITDL Y LRV PEEE—FT7? 7 ATELIEBDELED ZIEL£T)
IZ import (HX D IAR) T5 2 LB TEET,

EY 22—V Python DERPLXLDBAS7T7 7ANVTT, 77 A NVATEY 2 —NVHICE
BEE . py D3OV L DI D ET, Y 2a— Lo TlE, (XFHND) ®EL 2a— V4%
O — NV __name_ THUGTEZE T, HIZIX, BRUICADDT XA T4 & %2 lio
T, BEDT 4 L7 PV TONED 7 74 )L fibo.py Z1EHL THAEL & 9:

# 74 RFyFEINEY 2 — L

def fib(n): # nEFTMEINDG 7 4 RF v F B % T
a, b=20, 1
while b < n:
print b,
a, b =Db, atb

def fib2(n): # nEFTMEINS 7 4 R F v FHE=IET

result = []
a, b =20, 1
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while b < n:
result.append (b)
a, b =Db, atb

return result

RIZ Python £ ¥ & 7Y ZIZAD, €Y 2— NV ZLFDa<y FCimport LEL & 9,

>>> import fibo

ZOBETIE, fibo TEEIN-BEEOAW ZEEBREDY Y RIVT—7IWIZ AT
ZZEIEHDERAHICEY 2=V fibo FIT 2 VAL T —7 NI ANE T, B
WKIEEY 2= V4 ZH>TT 7R ALET

>>> fibo.fib (1000)

112 358 13 21 34 55 89 144 233 377 610 987
>>> fibo.fib2 (100)

(1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

>>> fibo._ name_

"fibo’

Bz 49 D s, u— AL BAENcRATE 9

>>> fib = fibo.fib
>>> f£ib (500)
11 2 358 13 21 34 55 89 144 233 377

6.1 EVa—J)LIcoWTHS5FT UL

TP 2 —id, BIBERICMA TRITXEANS Z LD TELT, TN6DFTL
EY 2 NWILT 27200 b DTY, IN6DHEGTE, EP2— L2 E IR TR
I import INIRFICZITEITINE T, !

BAEDEY 22—t AHD 794 R— bR VAL TF—T N E2E>TVT, TV a—
LWTERINTVAEIZZDT— VA =NV VAL T—7L E LTwE
T, Lo T, €Y 2—VDEHEIR, 2—F D7 a— V5 & BRI /525 Z %
DEEZETIC, 7u— "L EEEE2ES 22— LTl 2 EnTEET, —/. ADDT-
TOAEERZ S LA LHMEL T, T 2 — LV NOBBZZSET 20 L F U Eidik
modname.itemname T, X a2 —IlD7 0 — OB 2L A2 EHTEET,

BV 2 PMUDEY 2 — V% import T5ZEHTEET, import XIFLETEY 22—
NORPFUS (SHICFAFAZY 7 THESETH, JNREETH TUHATIES
D E¥A, import SN/EY 2 — VA import ZfT5>TWVWAEY 2 — LD u—N)Lx
YR T =T IICEDPNE T,

Vgpicid, BIBESD 97T 3 ns U T 22— V2#ETT5 L, BEKIEEE S 2— 1D o—
Wy VIRV T =7V ATENET,
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import XIZIF, HHEY 2 — VINDAHIZ, import ZF/TL TWVWEHET 2 — VDTV
FVT — 7OVITIEREIL D JA L &) B3 H D £9, B2
>>> from fibo import fib, fib2

>>> fib (500)
11 2 35 8 13 21 34 55 89 144 233 377

ZOEEIZ, import DR ELDZEY 2 —NHER—ANRL Y ENLT—7IVHIZELD
ANDZEEHD FEA HE>TLOFITIE, fibo BERINFHA),

EY 2 VTERIN TV AHTZ 2 CTimport $5% EWIHERBHD 7

>>> from fibo import =«
>>> fib (500)
112 358 13 21 34 55 89 144 233 377

LoBEIX, 7y —Ra7 () THRT 2 ARIDANDETOHHT%Z import L £,
J—K: FTELOBET, FE a3 v I —FIVID 1y arlEicl
BI72 import SNFE T, fE-> T, Y 2—NEZEIELLEAICIE. A v ¥ =7V 5%
EEIERITNERDETA - LIE, ZOBTFELLTTAMLIZVEY 2—)L
D1 O 556123, Bz reload (modulename) D X I I reload () Z{H->T
72 &\,

6.2 V21— IINZRTVUTKMELTETIS

Python € 2 — /)L %

python fibo.py <arguments>

EFEITTBHE, __name_ 12 __main_ PEEIN TV S AZERWT import L7z &
SFLALEHIICEY 2= VN A= FPFETINET, 2FNEV2—VDREICZD
a—F

9

if __name__ ==°__main__"": import sys fib(int(sys.argv[1]))

ZBMTAHIET, TO77AND import TEHEY 2 — )L ThH S LEFEKHZAZY 7T
ELTHHEZ A EIICHEDET, ¥R OEY 22— “main” 7 74V E LCREI XN
7EERT, a2V FIA VEBRT 22— FPFETINEH06TT:

$ python fibo.py 50
112358 13 21 34

EY 2— D import SNYEIZ, ZOa—FiETINFHA:
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>>> import fibo
>>>

COHERFEY 2= VIEMZ2—F A vy —T7 2 —RAZRHFEL7D, TAIDLDIC
(AZ7V 7 22— VELTRHLTAMNAALA—=F2EITLO) fbE T,

6.2.1 £ 1—J/LEEK/INR

spam & W) ARDEY 2 — VDV import SNB L, 4 ¥ 7Y ¥k spam.py &) ARl
D7 7ANEREDT 4 L7 FYVNTEL, RICBEREAS PYTHONPATH IZHRE I LT
274L 27 YDV RO EEL EY, PYTHONPATH ¥ = VAR PATH LR UMK, T
BHLTF4 L7 FUA4ENRTZSDTY, PYTHONPATH SR EI N TV 0, LT
VW57 7 ANDEOH S ol 1E, RBNREZA VA P — VRIS 277 4
VD RZIZ L THRE £ 97 Unix Tl 2D 28R IG#K . : /usr/locall/lib/python
<7,

FRRIZIE, Y 2 —VIEEB sys.path TIHEIN/ZT 4L 27 PYDY X PSRRI
NET, sys.pathid, AHETZRAZ VT DASLTALZ MY BHEDT ALY
F V)., PYTHONPATH. 8L UNA Y A b=V HFEKED T 7 4 )V Ml Z > THIH{L &
NE T, Python 7R 772k, HADIT> TR 28FZHML T2 %6, JOEH%
HoTEL a— B AZAREE L ) EXm2 - 0322 L cx2d, BHL kI
ETBATVTFDASTT 4 LI PUDBRRAZARICH B0, A7) 7+ D3REMEE
Pa— )VERUAHIZ O RWEIICT AT EDREETT, Ib&IFIUL, Python 233
HEEY 2 —)L%Z import $5ELEEICAZ7Y 7T hz2EY2a—) Ve L Timport L &9 AT
LEIOTHEELTCAES L, SOXI AR EWT L, BHIBTI—1cA) £ T, #
LABRBEEY2-)LHEIZ2SRL TS W,

6.2.2 “0> /¢ JL” Shtz Python 7 71 )L

72 SADBHEE Y 2 — V29 K9 kw7 a7 5 A CTEE L 2 2#)R o &g %
71972012, spam.py 232057274 L7 b JIZ spam.pyc L W) HHID 7 7 4 VD3
HoTGEIIE, 2D 7ANEEY 2—)b spam D “2N4 F AV A4 )L I N7 N—=Y 3
VTHHERELET, spam.pyc ZHEKT2DIfEONTNN—2 2 D spam.py D
7 7 A4 WMEIERZDS spam. pyc I INTE D, ZDELI KL & T 1L spam.pyc
7 7 ANVIFERINE T,

HHE, spam.pyc 77 ANEERT 272D % T H5H0EIEH D FHA, spam.py
DRV L LENBE, HIZavy A LEINENAN—2 a3 V% spam.pyc VESHT
E)RBRET, CORBRPRBLTHTI—ITI3%2 ) FXAME»DOHETT 74 D
SELICHEEHEIN Lo GA., (ERE N smap.pyc BB TH B EARI N, Z1
DgEHINE T, spam.pyc 77 ANVDOHNEIET T v b7 4+ —LIHKFEL R\ DT,
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Python DEY 2 — VDT A L7 PV IERELZT7T—FT77FvDv VETHETSE I L
BTEET,

IF A= NDE:

6.3

Python £ ¥ % 7V ¥ % -0 7 7 7t & ClEIT % £ Fol{l (optimize) 417z a—
RO ENT . pyo 7 7 A WG SN E T, mol{LEfEIZ5DE 2 A H F DRI
Vo TWERA; el LN X assert X & SET_LINENO i ZREL T3 72
T, —o&fE) L. ITRTD NS b a—F (bytecode) i SN F T .pyc
77 ANVIGEEI N, py 77 A NVIERELI NN, Fa—Ficay i g
nxd,

ZOD -0 7 77 (-00) &% Python £ ¥ TV IANETE, N Fa—Far,Ag
71k, FUS7u 7 ABELSEEL R 2500 Ltk v X ) itz 547
LEJ, BURTIE, %7 __doc_ XXFHIZANL FPa—FrolREL T, Lhav
N7 bl pyo 727 ANMICT B2 TY, TOXFIDBFIHTEZL I L 2HTUTL
T3 70 7700352500 LD T, HIDIT> T3 E8EB»bo> T
WBEZIRETZIDA T aviifi)RETT,

.pyc 77 AN pyo 77 A NS HARINIELTH, 7077451365
HICHIET 2 TIEH D FX¥A, .pyc 774 .pyo 7 74 N THEEIL I 1
DX, AAEFND EZDOHEZNTTT,

A7) 7 DA Z Ay FIA VTHELTEITLEGSG, ZORA 7Y 7 FON
A Fa—F) .pyc® .pyo KHEHINEZ LIFHY FEA, fE>T, A7V T
FDIREAEDI—FZEY 2= VIIKEL, ZDEY 2 —)V%Z import T /NI 7%
T—=F A7 72207 bEREUL, A7V 7 FORBIRRZEHETE 5 L&D
HHET, .pyc T3 .pyo 77 A NVDAHIREHE I P74 VIZHET S Z
EHTEXET,

—ODDEY 2= NIZDOWT, 774 spam.py D72\ spam.pyc (-0 Zffio7z &
Zld spam.pyo) B3H > T FnFE A, ZDHARIZ, Python 2— FTTE %7
A7V IYN=ALy =7 ) v IRRPHE LI TIRAT T 2 7201 7,

compileall I, .pyc 774N (E%E -0 %ot ZlE .pyo 7740) %
FALZ PIHOETDEY 2 — VISR L THERTZZ ENTEET,

BEEI1—)L

Python IZIIEHEE S 2 — VD FA 77 VBB L TE T, 7477 VIV LA F*a
X b Python 74 7YY 7 7L ¥ A (Python Library Reference) (LAl “5 4 75V Y
77L YA THBENTHET, EL2a— Il XkoTEA v F 7V ZIHMAEND
DWRHDET; AV TV ZIHAATN TR EY 2 — LML TV B DI, FiED
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DT TIEH D FRAD, FRDIDP, AT LIA—NDELI)BARXVL—T 4~
P AT LDBAEREND T 7 e ATFBRZIRMMET 270D FTT, TNE6DEY 22—
LDy MIERERHGERMEET, FLREICHE 77y P74 —2ICbIREL T, #
ZIE, winreg &Y 2 —)lIE, Windows TOARMEINE T, & O bIF, HHIZMHET S
BV 2B —DH D FET: sys 1FED Python f ¥ 7V FIZHHARAEFN T FE T,
EH sys.psl & sys.ps2 1d, ZNEFN—X7er 7R 7ury 7ML Cflib
NELFINEERLTVET:

>>> import sys
>>> sys.psl
r>>>

>>> sys.ps2
4 4

>>> sys.psl = 'C> '
C> print ’Yuck!’
Yuck!

C>

INEDODERIE, AV F TV IBNGEE—FIZH B ESLITEEINTET,

BB sys.path IFXXFINDP SR VANT, A VI TIVIVBEY 22— V2R ETHLEE
DNRAZREL FT, sys.path (FERBIZE PYTHONPATH 2> 63727 7 AL bR R,
PYTHONPATH 25X /E STV T IUTHAIAARD T 7 )L MEICRE I N E T, HHER
YA MRECEETLIENTEET

>>> import sys
>>> sys.path.append(’ /ufs/guido/lib/python’)

6.4 dir () B

HOAABIE dir () 13, HBEZL 2a— DB EALLEIZERZL TV AIDHRE=DIflib
NFEY, dir() BY—bEINLEXFHNOY AL 2R LET:

>>> import fibo, sys

>>> dir (fibo)

[/__name_ ', ’"fib’, ’"fib2’"]

>>> dir (sys)

[/__displayhook__ ', ’__doc__ ', ’'__excepthook_ ', ’'__name_ ', '__ stderr_ ',
' stdin_ ', ’_ _stdout__’, '_getframe’, ’'api_version’, ’'argv’,
"builtin_module_names’, ’'byteorder’, ’callstats’, ’'copyright’,
"displayhook’, ’'exc_clear’, ’'exc_info’, ’'exc_type’, ’excepthook’,
"exec_prefix’, ’"executable’, ’'exit’, ’"getdefaultencoding’, ’getdlopenflags’,
"getrecursionlimit’, ’'getrefcount’, ’'hexversion’, ’'maxint’, ’'maxunicode’,
"meta_path’, ’'modules’, ’'path’, ’'path_hooks’, ’'path_importer_cache’,
"platform’, ’'prefix’, ’'psl’, ’'ps2’, ’'setcheckinterval’, ’setdlopenflags’,
"setprofile’, ’setrecursionlimit’, ’settrace’, ’'stderr’, ’stdin’, ’stdout’,
"version’, ’'version_info’, ’'warnoptions’]
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SIEDS U, dir () BHREEEL TV L ARTZVZEL 7,

>>> a = [1, 2, 3, 4, 5]

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

[ _builtins_ ', ' doc_ ', '__file_ ', '_name__ ', ’'a’, ’"fib’, ’"fibo’, ’sys’]

B, Y a—)b, B, 2o, TRTCOMEOLETIZVAFTAILICERLT
(EEW, dir() &, HUAADBIBSEROLEIIFV AN LEX¥A, 2N DLHITDS
%AV A NDNERS, EHEEY 2 —)L  builtin  CTERINTVET:

>>> import _ builtin_
>>> dir(__builtin_ )
["ArithmeticError’, ’'AssertionError’, ’'AttributeError’, ’'DeprecationWarning’,
"EOFError’, ’'Ellipsis’, ’'EnvironmentError’, ’'Exception’, ’'False’,
"FloatingPointError’, ’'FutureWarning’, ’'IOError’, ’'ImportError’,
"IndentationError’, ’IndexError’, ’'KeyError’, ’'KeyboardInterrupt’,
"LookupError’, ’'MemoryError’, ’NameError’, ’None’, ’'NotImplemented’,
"NotImplementedError’, ’'OSError’, ’'OverflowError’,
"PendingDeprecationWarning’, ’'ReferenceError’, ’'RuntimeError’,
"RuntimeWarning’, ’StandardError’, ’'Stoplteration’, ’SyntaxError’,
"SyntaxWarning’, ’SystemError’, ’'SystemExit’, ’TabError’, ’'True’,
"TypeError’, ’UnboundLocalError’, ’'UnicodeDecodeError’,
"UnicodeEncodeError’, ’'UnicodeError’, ’'UnicodeTranslateError’,
"UserWarning’, ’'ValueError’, ’'Warning’, ’'WindowsError’,
"ZerobivisionError’, '_', '__debug_ ', ’'__doc__ ', ’__import__’,
' _ _name_ ', "abs’, "apply’, ’'basestring’, ’"bool’, ’'buffer’,
"callable’, ’"chr’, ’"classmethod’, ’'cmp’, 'coerce’, ’'compile’,
"complex’, ’copyright’, ’credits’, ’'delattr’, ’'dict’, ’'dir’, ’'divmod’,
"enumerate’, ’'eval’, ’'execfile’, ’'exit’, ’'file’, ’'filter’, ’float’,
"frozenset’, ’'getattr’, ’‘globals’, ’'hasattr’, ’'hash’, "help’, ’"hex’,
rid’, ’'input’, ’"int’, ’intern’, ’isinstance’, ’'issubclass’, ’'iter’,
"len’, ’'"license’, ’'1list’, ’"locals’, ’'long’, 'map’, 'max’, ’'min’,
"object’, ’'oct’, ’'open’, ’'ord’, ’'pow’, ’property’, ’'quit’, ’range’,
"raw_input’, ’'reduce’, ’'reload’, ’'repr’, ’'reversed’, ’'round’, ’'set’,
"setattr’, ’'slice’, ’sorted’, ’'staticmethod’, ’str’, ’sum’, ’super’,
"tuple’, ’'type’, ’'unichr’, ’'unicode’, ’'vars’, ’'xrange’, ’zip’]

6.5 /Xy —

R —3 (package) IX, Python DE Y 2 — )VAHTZER]Z “ Ny MM EEY 22— )44 (dotted
module names)” Z > THELT 2 FETT, FIZIX, EXa2a— %A BIE, A LW
Ny =Y DY TEL2—NVB2RLET, brH) & EVa2—VzMATE L, 4D
BV 2= NVDEEDPH D 7O — NVEBHIZOBTLEEL L THHELEIICHE D
EFUC E9IC, Fy MIgEY 242 HMT % L, NumPy % Python Imaging Library
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DEIINEEES 2a— N LB R 07 —VDELEDN, H\ODEY 2 —ILZIT DWW T
L2 THHRLLHITRD T,

GYHE7 7 ANDRER T — 2 —RIK) ZODEY 2—LDaAL T ay (USyr—7)
ZRGILICVERELEL X ). HH7 7 A MIIE DR BN D 2 GEHFIZHE
R, BIZIL cwav, .aiff, .au B ETRMINET) DT, KL% 7 7 A WVIBAHETL
ZIT)I 72 ODEY 2= N 65, XBIWATWSEY2—VDaLryaryzff
LD RAYTF YA LD T2RERH ) b LNERA, $, THETF—FICHL
THIT LI WBEL R DAE (2 %> > 2, Za—0iEh, £ 254 FERDEM, A
THRATVARRDOIER 2 &) BHr0b LEYA, £29%5 L, 29 LfrsE
TT3ED2—NERTLACELCZEICHESTL LY, T @ERENE7 7 4L R
FATRIILE) Sy 7 —YOMERER L7

sound/ by 7L RLVDNY r—
__init_ .py WAV A R I L e
formats/ T77ANT F—>y PO My r—
__init_ .py

wavread.py
wavwrite.py
aiffread.py
aiffwrite.py
auread.py
auwrite.py

effects/ TV RIREHADO Moy r—v
__init_ .py
echo.py
surround.py
reverse.py

filters/ 7 ANVIHD My r—
__init__ .py
equalizer.py
vocoder.py
karaoke.py

R /r— % import T 5%, Python X sys.path EOT 4 L7 FYZBELT, by
TLRVDNRNY r =P DAY T T4 L7 P ZRELET,

HBTAVI )%, Rur—Y B A>7T74 L7 B L LTPython IZb¥ 5121, 77
ANV __init__ .py DRETT: 2O7 7 ANV ZEDPZITNUER SR VWDIE, string
DEI BRI HALHDT AL 7 FVIZED, EY 2 — VRS ZADED ST THROD 5 I1E
LOEY 22— A2 BRETRIKINTLEIDZCOTT, mbfEiHinr — ATk
_init_ .py EZ7ED2ET7 7 A4 N THIG - ADS, init_ _.py TR 75— D
oD a— R 2T LD, BdD a1l EHEEZRELTOL2PIVIERA,

Nyl =YDa—FiF, HLXDEL 22— V% yr =56 import §5 2 ENTEET,
i Z 1%
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import sound.effects.echo

COEAEIFY 7Y 2 —)L sound.effects.echo U0 —FLEJ, ZOET 2—)L
3. LT DX I ICBERLHIT TSR L 2Tl ) FHA:

sound.effects.echo.echofilter (input, output, delay=0.7, atten=4)

P7EY 2 —)V% import T2 ) —DDSEERLET:

from sound.effects import echo

CNLFTEY 2~ echo BH—F L, echo &/8y 7 —Y 4 & &Y HIRA LA
MTE2LHICLET, o TUTDEIIHE I ENRTETET:

echo.echofilter (input, output, delay=0.7, atten=4)

IHILH)—=D2DNY T —>arvi LT, BHELHBELZER: import T 2 J71EDH
D£9:

from sound.effects.echo import echofilter

COEELFERICY 7Y 22—V echo 20— F L £923, echofilter () ZEEEF]
HTE2X91I2L£7,

echofilter (input, output, delay=0.7, atten=4)

from package import item ZffiI A, item |33V 5 — package DY TEY 2. —
W(EFT TR r =) TODFEVEHAL, BT 7 A, BED X 9 7%, package
TERBINTVLLHDOAFITOF ORI EILHFEEL TLE I\, import XIFFET,
item DX T =Y NTEREINLTVEDE ) DIFARE T EFEINLTLRITIUL, item 1F
EP 2 NATHDEERELT, EVa—LZa—FLL) kAT T, bLEY 22—
IR 6 %217 4UE, ImportError DSEH I E T,

RHZ, import item.subitem.subsubitem DX ) B Z > 7256, RED
subsubitem ZR{ KFHEHFZII RNy F =Y TRITNUET R D A, REBEOEFIZEY 2 —
NSy r =PICTEETY, —DHIDERTERSN TS 7 7 APREECAEICIE
TEEHEA,

6.5.1 /\v T —IM5 * % import 95

ZNTIX, =¥ from sound.effects import » EFWKLH, EIRDLZDTL &
I ? A IZ, M SDDIHFET7? 7 A NS AT LRGN, 2Dy /r =12
AT TEY 2= VDD 502X T, &2T%Z import $5, LWIHIUMEZHELZ LT
LI, BREDVS, ZOHAEIE Windows D77y b 74 —LTIE) FLEHFEL A,
INEDT IV F74—LTlE. 774N AT LIET7 74 VZDKNLFDEFNZ D
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TELWERZD S TWE LB RS TT!IZHILAET IV E74—LTlX, 77
A )V ECHO.PY Z €Y 22—V echo & L Cimport TXE7%>, Echo & TREDVTN 5
WD 722 50575002 6T (Bl A1E, Windows 95 13T XRTD 7 7 4 VZL DKW D XL T-%
REFIZLTERTEEVI RS EEHRH D £7), 72, DOS D 8+3 D 7 7 A V44l
ROENWT, BROEY 22— VAICEL THOEFRZRENEMI N THET,

ME—DRRFIL, Xy 7 =Y DIEF IRy r —Y DR Z RIS 5 L) DT
9, import IR DB ZfHENE T Ny =D init_ .py 2a—FIZ__all__ &
W KETDY A FBERINLTONUL, from package import « 237z & FIZ im-
port $5 YA ELTWET, Fie v —UBN))—2A3N5 L EIZYRAFZTHTD
REEICHEHT T 2Dy 7 =P DEFEDOET LR D T, HOD/ 3y 7 =96 * % import
TEEVH)HCHFICHEETE R ITUL, Sy 7y —YOEEIE __init__.py Z¥A—FL
W EIZLTH2FEFVEYA, HIZIE, 774V sounds/effects/__init__ .py
Wi, XOEkI9Za—FzAnTdbLuodrdb LNEFEA:

all = ["echo", "surround", "reverse"]

ZDa—FlE, from sound.effects import * £ 93 3%&, sound Ny 77—
SIEINZ3 DDV 7EY 2 — W import SNAHZ EIZHE>TWSE, L) IEZE
KL E7,

HLD_ all  WEEINTLARITFIUL, 97X from sound.effects import =
&, 8y r—¥ sound.effects DRTDY 7E Y 12— Z2BIEDAFTZER D H~ import
ULERBA; 2OXIFHRIZEGEICE>TERIIfbka—F __init_ .py ZFITLT0) 2ty
r— sound.effects AVimport SNz & W) T EZMER L, ZDNNy 7T —Y TER
INTWVE4HTZ 4T import 57217 CTY, import SNAHLHNCIE, _ init_ .py T
ERINTAHET (L, HRWNICe—= N3N 7ES 2V BEENET, v Fr—
DY 7EY 2 —)LT, DUETD import X TH/RINICE — F SN2 b DB EARET, LT D
I—Fz2EZEA TSI

import sound.effects.echo
import sound.effects.surround
from sound.effects import =«

EDHITIX, echo & surround € ¥ 2 — )VSBILED A RTZERIC import SNET, TN5D
EY 2—)VIF from. . .import XWFEITIN/FRIC sound.effects NTEFEINT
WEPSTT (ORI all  NERINTWVLB EFICHEIE E ),

—HRIICIZ, B 2=V Ry 7= D 5 « Z import 5 L) D JFICIFEFTE £
Hh, EVIDIE, TOEELZITI ELIELIEAFEEICZ LV a—Ficis»6TT, L
L, Wity aryTxF—F 4 7ORZWS THDIME) DIFELEVTL X ), %
U, FFEDEY 2 =)L TlE, RED/NY — VIt > 7 4HTD A% B (export) T3 & 9
ICEEF SN TV E T,

from package import specific_submodule Z{fi->THMHFEIZZR N LI
BHEL TS0 FHBEZ OERGEE, import 2179 €Y 2 — LMD Sy r — 29 L [H
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CARIZRIOY 78S a— L 2fllb a3 Ul s kG zRe Tt I n s AT,

6.5.2 /\y T —IANTOSR

\

Y7 2= VAL TAWICSHZT I BLEL LR LI D £7, #lAIX, surround
EVa—Techo BV a— L2l LNFEFTA, EFEICIZ, ZDXIBSRHIZTILH
52 E%DT, import X&FTT 5L, FTHRAIC import LXDASTVE Ry r—%
BEL, ZORICGE>TEMEDEY 2 — VRS AZ HIfTE £ 9, 29 LT, surround
EY 2 —)VIFHIZ import echo ‘' ¥ ‘' from echo import echofilter %
iy 2 ETEET, import SNKEY 2 —VDBBHED Ry r—2 BHEDEY 2— L%
P7TEL 2= I LT BNy =) NIZHDD 6 o 78546, import XIIIEEL
HHWDO Ly 7LV DEY 2 —VERRLET,

Ny =V (HRDHID sound 28y 7 =Y D X HI2) B 7%y r =Y DEF D Ikl
INTw 254, #ih import 2> THABBRICH 2y F—Y 22 TE £ 7, HlZ
X, Y 22—l sound.filters.vocoder T sound.effects 23y 7 —Y?D echo
EYa— N EfHVIEWET L E, from sound.effects import echo ZfH9H Z &
IFTEET,

Python 2.5 2> 5 1%, [ CEtH L 72RO AXS import (212 T, BRIV 2 HH%} import %
from module import name DJERD import X THHTE 9, I OHHRIZHH N
import Tl&, JeiD Fvy b THIEE X OBy 7 —Y 2 8&E L THX import 21TV £ 97,
surround €Y 2 — L OHITIZ, LTD X ) I TE £

from . import echo
from .. import formats
from ..filters import equalizer

HH/REYE X OB ZAHA import DEL S5 b ALV FEY 2 — VDA Z X—RIZT 5
CEICHEBELTEZ Y, AL VYEY 2= )LOAFNIHIC"__main__ " 72 ®D T, Python
TIVrF—=2avDAALvEY 22— )LELTHHINS ZLZBRILTWEEY 2 —)L
TIAEX import Z M5 R ETT,

6.5.3 BT« LI NIFRDNNyT—Y

Nolr =Y DY R— T 2Rk ZEMEICIZ. 9 —D _path. B3 T, ZoEHE:
i, Xy =YD init_ .py D IA—FPETINS LD DHEIC, __init_ .py
DD ENTVET A4 L7 PIHDASTY A MIHD XHIWILINE T, ZOEH
WBEHET LI ENTEET, EHZMALE, BEZDRy F—JICA>TVWEEY 2 —
WY TRy —ORRIHEEL £7,

CORERBIZIZE A ERBIZIE RSB\ DTTY, Xy r—YNIZROPEES 2—1D
v FRPBIETALDIHE) ZENTEET,
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A &L

77750 N L0 T HERZWL D) FT; F— Y IZARBA G CH AT
22, PFEFEIZZDICT7T7ANICELILELTEE T, ZOETIE, 29 LEHEN
DV OPDOHEEMEIC O WTERL £,

714 77> —RBEHDOERK

INFTHDETAH, HZH T 2 D5D Tk KT TE I (expression statement) &
print XOHTEE L7, GEZE77A4ANVA 7P 27 P D write () 29 HETT,
BHEH 12 RT 7 74 VIE sys.stdout TRRTEE T, FHlliz 74 779V 7 7L v
A ZR LTS v, ) H2EHAMLT 258, BTz ARXR—Z2TRY> T NT 5%
Dbt Z2oMLLGHZ LIZWERE) ZTENLIEILIEHSTL & H, HHE2HEKX
BT 2IE =00 HERH D T, B D HEIE, 2TOXFINZ A TUHET 2 L)
HLOTY; LFINDRA T A AR E Vo ez i3, Bu@) oL A 77 b 2FK
THIENTEET, BHEEY 2 —)L string ITIF. XTI ERES NI A T LIRICZ
52 5T DM LEED O 9, 206 DT OV TIE CRIFICEHIH L
F9, b0 EODDHEE str. format () AV Y FEAHTSZ ETT,

bbb AA, —DOMERHD ET, iz &) o TXFINEHL 7260\ DTL & 90738
MiZe 2 T, Python IC 32 XFINCEHAT 2 T71ED3H D £ 9 {2 repr () ¥ str ()
BIBUCTEL TL 2 &\,

str () BABUE, E2RBT 2 L ST ARICE > THEAR B DICT 572D H DT
T, —J. repr() BA VI TV THDH5 L) RBHITT S (b5 0k, EflizfizE
W 272D DOR D WA IZIE SyntaxError ZiAHSE2) 20D DT, A
DRHT2720D0RNERHEZ bWt 7Y 27 FTlE, str() & repr() EFL
%R L 9, BUEP, VR FPEHEE VO EEERD L 9 % L Dfiild, £b 6 DB
THRUCRBUCZR D £ 9, XFH LRV NIRRT, 2O DHEDOERBLE 22D £ 7,
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Tz Ol =T £ 7.

>>> s = '"Hello, world.’
>>> str(s)

"Hello, world.’

>>> repr(s)

""Hello, world.’"

>>> str(0.1)

"0.17

>>> repr (0.1)
70.10000000000000001"
>>> x = 10 » 3.25
>>> vy 200 = 200

>>> s = ’'The value of x is ' + repr(x) + ', and y is ' + repr(y) + ...

>>> print s

The value of x is 32.5, and y is 40000...

>>> # XFHNIND repr() F 74— RV I ZX Ty aBMINs:
hello = "hello, world\n’

>>> hellos = repr (hello)

>>> print hellos

"hello, world\n’

>>> # repr() D5EE Python 7V =7 bOEELDH S :
repr ((x, y, ('spam’, ’"eggs’)))

"(32.5, 40000, ('spam’, ’"eggs’))"

UMIC2 L 3 /DML S 02K 2EHEL DD kel £7:

>>> for x in range(l, 11):
print repr(x).rjust(2), repr(xxx).rjust(3),
# LOfTORRBRD a2 vy <IcHE
print repr (xxxxx) .rjust (4)

1 1 1
2 4 8
3 9 27
4 16 64
5 25 125
6 36 216
749 343
8 64 512
9 81 729
10 100 1000

>>> for x in range(1l,11):
print 7 {0:2d} {1:3d} {2:4d}’ .format (x, X*X, X*X*X)

1 1 1
2 4 8
3 9 27
4 16 64
5 25 125
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6 36 216
749 343
8 64 512
9 81 729
10 100 1000

(DB T, 557 LDEDAR—Z Ml print DFE TEMI N TS Z EIZHE
BELTSEZI: print 35 EFNICHFEICEAZENL £7)

ZOHITIE, XY v F rijust () ZEBICHHLTOET, rijust () 1FFHNZHES
NEED7 4 =)V FRICHEDTAS K)o, AicEf@zaml £3, AEDOXAY v R
LT, 1just () & center() BBV ET, TNHD XYy FidfrHI%1T9 b}
TlE R, ZEFLOCFINZIREL £T, ANXFINBRET E 2546, X720 0 5
D5 EIFET, KEMEEZZDOEERLET, COAKDOLDIZ, ATLDLAT T FD
WAERIC A b LNEEAD, WOMHBRO ) IcHSHIN2 LD ikELTT. (K
MY EED EIT VR WD RS, BTDA T AT x.1just (n) [:n]) DX IHIITATA A
RLE2MZEZEHTEET, )

L) —DODAY vy B z£fil1() ¥, BHEXFHIO Mz aiEd L Ed, ZOXY v F
FIEEEDRFSZIEL (R ET:

>>> 1127 .zfi11 (5)

700012’

>>> ' -3.147 .z£fill(7)
"-003.14"

>>> 73.14159265359" .zfil1l (5)
73.14159265359"

Basic usage of the st r. format () method looks like this:

imeth: ‘str.format' XV v FOIEKWLHELHFIZRD LI L DTT,

>>> print 'We are the {0} who say "{1}!"’.format (’knights’, ’'Ni’)
We are the knights who say "Ni!"

FEEZDHDOXTF(IN"E 7 A=<y b7 4 =)L FEMONET) X, format XV v FIZ
EINA 7Y 7 MCE#INE T, HIROFDEFIZ format XV v FIZIEI /A4
7Yz bOfiEERL ET,

>>> print ' {0} and {1}’ .format (’'spam’, ’'eggs’)
spam and eggs
>>> print ' {1} and {0}’ .format (' spam’, ’'eggs’)
eggs and spam

7A—=v b XYy FIZdF—7— Pyl InGa, ZOMEE*X—7— FElBo%
HIIC X > TEHEI N T,

/7
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>>> print 'This {food} is {adjective}.’.format (
food='"spam’, adjective=’absolutely horrible’)
This spam is absolutely horrible.

EPG e ¥ —7 — FilfzflatgbeTli) 2L TEET,

>>> print ’'The story of {0}, {1}, and {other}.’.format ('Bill’, ’'Manfred’,
ce . other=’'Georg’)
The story of Bill, Manfred, and Georg.

An optional ” :/ and format specifier can follow the field name. This also greater control over
how the value is formatted. The following example truncates the Pi to three places after the
decimal.

FFavprr L74—2y MEETE., 74—V FHDOBRAIMITE I ENTEE
T, 74— MEETICXoTEMBE) 71—~y b SN2 HllT5 8 TEF
T, XOWI<TlE, AREr %2, NMNOSDLT3INT7+—<y PLTWET,

>>> import math

>>> print 'The value of PI is approximately {0:.3f}.’.format (math.pi)
The value of PI is approximately 3.142.

" DEBRAICE OB, FDT7 4 — IV FOREDOFIERZIEETEET, O
M3 77 — 7V 2 E 2 DIER] T,
>>> table = {’Sjoerd’: 4127, ’'Jack’: 4098, ’'Dcab’: 7678}

>>> for name, phone in table.items():
print 7 {0:10} ==> {1:10d}’.format (name, phone)

Jack ==> 4098

Dcab ==> 7678
Sjoerd ==> 4127

b LYRWEMOCSDH D, 2nzg@l L7 Bugaicid, ZREZLIBOAMET
B CEBDAETSHTES L LW TL &), T, FEFHZGEICIEL T, MFEIR
"1 2o THEDOX —2 S 5 2 L THIRETY,

>>> table = {’Sjoerd’: 4127, ’"Jack’: 4098, ’'Dcab’: 8637678}

>>> print ’'Jack: % (Jack)d; Sjoerd: % (Sjoerd)d; Dcab: % (Dcab)d’ % table
>>> print (’Jack: {0[Jack]:d}; Sjoerd: {0[Sjoerd]:d}; '

Ce . "Dcab: {0[Dcab]:d}’.format (table))

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

o\

table % “** FEZHOTCHF—U —FH[EE L CETHEDDD £7,
>>> table = {’Sjoerd’: 4127, ’'Jack’: 4098, ’'Dcab’: 8637678}

>>> print ’‘Jack: {Jack:d}; Sjoerd: {Sjoerd:d}; Dcab: {Dcab:d}’.format (xxtable)
Jack: 4098; Sjoerd: 4127; Dcab: 8637678

BTOA—ANBEBBA S TR 2R, Hi7 N d 2l AIAARBIE vars () &l

66 BT ANEHT



Python Tutorial, 'V ') —X 2.6.2

AEbE 5 LRI T,

str.format () IZKBXFIN7 4+ —~ v F DRI, formatstrings % S L <
(7230,

711 FWXFINT A= v hTE

SHE L 2o TXFIN 7 r—~y b2 T25EbHD £3, Thid, HETOLHD
sprintf () AZAND7 x—=v FXFIN, WEFOHMOMEZEH L, Z DFEHRD
XFHNERLE T, Hlz2E

>>> import math

>>> print 'The value of PI is approximately . % math.pi

The value of PI is approximately 3.142.

str.format () IFHGOEEAIN/BEREL DT, %< D Python Da— FE 72 ¢ A
FEAHALTOET, TI2, HLFEEwOERIN 2 Lk wo T, HiEik
str.format () ZfE) DBRWLTL X 9,

X DFEL WIERIE string-formatting 12H ) £,

FAINERHEEST B

open () Z77ANVA 7Y =27 F%RIELET, open() lX. open(filename, mode)
DI ZODEIE 2> THFOIHINE Z LI EAETT,

>>> f = open(’/tmp/workfile’, "w’)
>>> print f
<open file ’/tmp/workfile’, mode ’'w’ at 80a0960>

RPIDEIENEL 7 7 A NADAS T XFHNTT, ZDODDEIED £ FIIT, 774
ZEDE ) 2R TEHDOLFEBAS>THET, mode ld. 7 7 A4 NDFAT LE
H7o rrr | HEAAEH (WADBGFD 7 7 A VBHIUIHESINET) 426 rw &
LET, "a’ 3774 V2 ELHICHEE T, 774 VICEEAETNANRIZEHBINIC
7 7 ANDEIBMEINE T, "r+’ Z7 7 AN ZHAESMHICHEE £9, mode 5l
BIEA 7> a vy T, BINIBHEICE v THLERELET,

Windows Tld. mode I 'b’ ZEBMTEET77ANENNL FIYE—=FTHEET, L&
DBoT, "rb’,"wb’, ' r+b’ EWVOE—FBH N FJ, Windows 1ZT7FA 774V
ENLFV 774N EZXALTOET; TFRAL 7 74 LTI, HiAEEOBIITERT
DHENICA LEEINE T, ZOHBEETO7 74V T—F LRI, ASCII TTE %
TXAL77ANVTIEELLZARWODTTD, JPEGREXE 7 7 A NVD LX) %N AF
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VTF=FBBHRLTLE) 2B 2TL X ). 29 L7 7 A NZHAE ST HHEIC
FNAFVE=F2E) &) HoERL TR S, Unix T, b’ ZBMLTHMAH
WEDPBZVDOT, "M FVT7x="y F2BITODT 7 + 74— LIMRIF LR L
LTHHTEET,

721 774NV ATITIRDAY YR

COHDOLIEDOHIE, £ EVI T PANAT T 27 FDBBRICERINTWE LD EIRE
LET,

77 ANVONRZGAHTICIE, f.read(size) ZOHLET, ZDXYV v FiEddHh
2BDT—F ZHAH LT, XFINELTRLET, size 34 7Y a v OBMESIHTT,
size PR INT-DADHTH- 156, 77 A NVONTETCZmAH L TRLET; &
L, 774N VDRAEYVD_MEOREIDDHI2GHICIEI s b ) E
Ao size WRTROEL 61X, KT size N P2HANLTGRLET, 774 VD%
W T TICEL T GA. f.read () 1ZZEBOLFS (") #KL 7,

>>> f.read()
"This is the entire file.\n’
>>> f.read()

rs

f.readline () Z7 74 N6 1772 ZHAMND £7; SUTXFE (\n) IFaiA i Ik
XFFNDORIRFED T, SITHERINZ DI, 7 74 LDBSAT TR TR LEED
BEATOATT, ZHd, ROEBHE TRV EIICT SO TY; f.readline ()
DD LTI R LS. 77 A NDIEEREL 722 23900 £3, —H. 2471 ' \n’
T hROLEUT 1 XFRE T 6 % 53 ATREINE T,

>>> f.readline ()

"This is the first line of the file.\n’
>>> f.readline ()

"Second line of the file\n’

>>> f.readline ()
rs

f.readlines () Z. 77 A NICASDTVET =Y DLRTDOITN6%A5) A MNZRL
o AT arDINT AY sizehint IREI N TLIUL, 7 7 A VP SIREI NN A b
HrinArH L, S5 T2 IEL2DIChE LT Z2H5ARL T, tAHINAT
PORLVANZRLET, TOXY Yy FIZERELR 7 74 VZITHRAN TRIFRNIZEEAH
FToIlick{fibnE 3, RERDITVRINE I LIZHD A,

>>> f.readlines ()
[/This 1s the first line of the file.\n’, ’Second line of the file\n’]

fTeHEuilo7r7a—F1F, 774NV 727 MZOWTL—T2EI%H)2LTT,
CHUIAAEY T, ML, a—=F2BXDs 7Ntz 7
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>>> for line in f:
print line,

This is the first line of the file.
Second line of the file

COHBERY Y LTIy b — L2 TR ENTEIERA, TNy 77 %
BT HIHEBRELZLZDOT, TNORIBAEITTHEI ZLIZTEEA,

f.write (string) (&, string DNEZ 7 7 A WICHEZIAA, None ZiRL £,

>>> f.write ('’ This is a test\n’)

XFHNPHND S D2 I LT, F93CFINCEBRL TR 508 B3H D £

>>> value = ('the answer’, 42)
>>> s = str(value)
>>> f.write(s)

f.tell () &, 77ANF 7V 27 FHEL T 2H 57 7 A VHHDIEZ R THE %,
7 7 ANDKRIEP S DN FETH>ETELE T, 774 V4 7Y 27 P DOfiLiEZ
BT HICIE, f.seek (offset, from what) ZEWVWET, 7 7 A NALE IFFEEHE S
(reference point) 124 7 X v M offset % /& L Tl I N £ T I 5Z from_what 53T
HEAXET, from_what DIEDS 0 25187 7 A NVDEHEPSHD . 1 2o XBED 7 74
WLEZ TV, 2726137 7 A VDO Z2 A E L THEWE T, from_what 138 5
ZEWTE, T7ANVEDMEIZO0, TADLBHFELE LT 7 A NVDEEHZ I ET,

>>> f = open(’/tmp/workfile’, "r+’)

>>> f . write(’012345678%abcdef’)

>>> f.seek (5) # 774NDHE 634 F~FrK
>>> f.read (1)

I5l

>>> f.seek (-3, 2) # D 5HING 354 FA~frl
>>> f.read (1)
Idl

7 7ANVDBHBEAICKE 76, f.close() ZMFUOHLT7 7 A VEZBHLC., 774V %
I 72D N T Wy AT L ERZMRML £9, £.close () ZFFOH L 7%, D
T7ANT TP 27 baMHES E95 L HBIMWICRKRL 7,

>>> f.close()
>>> f.read|()
Traceback (most recent call last):
File "<stdin>", line 1, in ?
ValueError: I/0 operation on closed file

T7ANE TP 27 b2 EZWC with ¥—T7—FZ2HIDIFRVWEETY, with %
i &, MBHICHINDBFEL TOBTREICZ 7ANZHAC A2 ETEET, HU
&% try-finally ZffioTEH XD 9§55 LRRICEH T X7,
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>>> with open ('’ /tmp/workfile’, 'r’) as f:
ce . read_data = f.read()
>>> f.closed

True

77ANT 7Y 7 MiTlE, fIZd isatty () ¥ truncate() EWwo7, HE H{lib
NEVBXYY FBRHDET, 77A4ANF TP 27 MTOWTDRERTA i, 947
FJVYV 7 7LV ARSI TLEE 0,

7.2.2 pickle €V a1/l

XTHN% 7 7 A NICHAEZTLORMHRICTEE T, BIEHTHIZADDLTPITE ;T
5 56WVTY, EWVIHIDIE, read() BXFHNRITZERTDT, 71237 DX ) I LF
%32\ FH > T, ZDO8UHE 123 2IBT int () DX ) R L TXFHNZ2ELTRH
RPN R S0 6TY, E2AD, VAMPRHE, 77ADA VAY VY AD X I IT,
o LM Ty RERE L VERS, FHEIZ L LEMICRD 9,

B T — 2 RE T 570D a— Fz2HHHFICERERE»E TT Ny 738 5140
H D12, Python Tl pickle EWIHIEHEE Y 2 — L ZHBEL TWET, pickle 3L
NZEEY2— )T, FEALEEAL Python A 72 27 + b (H BIEAD Python 2— F T
IZDH)) I TLFHNERALTE T, 2 OLHEFLT pickling (E 7 VA (&
Y At. LAR% pickle fb) EFFIXINE T, XFINREP A 7Y = 7 b 2 AR T 2 51E X
unpickling (¥ pickle fb) EWEONE§, pickle b5 unpickle fL DI, 4 7Y = 7 F 2 RET
LXFINIT7 7 AN T —=FIRELTD, 2y bV =78z n LTz~ i

EELDTEET,

F7V 27 b x b, BAAHICFHDPNTVE 7 7ANAT TP 27 b £ 355 ERET S
&, A7V 27 b % pickle (LT 2 bR LITIEL, ot~ fTOa—-FL2HEDHD
FHA:

pickle.dump (x, £f)

Wi pickle fb L CTHOIA 7Y = 7 MIZETIIZ, £ 250 HICBH» T35 774 0L -
F7Y =7 ERELT:

x = pickle.load(f)

ELET,

(¥ pickle fLICIZF W DDERDH D 7 SADF 7Y =7 % pickleft L 72 D, pickle
WEN7eT7 =% 7 7 A NICEE LS W EZIEbNET, B2 FFa Xy Mo
Wk, 7477V 7 7L Y ADpickle ZFARTLEZZ 0, )

pickle ld, Python DA 7Y =7 FZREFETED L) ICL, ko 7w 7740, ML T
077 LADREREE) I L ZICHAITE % X 91T 2B ED 7L T Hifiry 2 FGE
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TV & persistent GKFElE) 7Y =7 FTY, pickle 3 & THAHICHHON TS D
T, Python #MIRE Y 2 — VD% { DIEE IZ, 17D & 9 iz Ze 7 — 2 BIDIEL < pickle
{t/unpickle fL TZ % X ) XA Z2 2TV £ T,
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T o — &H4%

INFTILI— Ay L=V OWTRERICHMNS 72 TLED, F2—FY 7 Lhofl)
ZHATHL TS, FRICOLDDPDILT— Ay —YZRTWEIETLEI, T
T7—=I2F (% ED) ZOoDIE-E D EL2MENH D £7: 2T XTI F— (syntax
error) & *4} (exception)* T,

8.1 BXITF—

WX 7 — I3HEC@T = 7 — (parsing error) & L CHHILNTE D, F 72 Python % H
Fao, BZ26 b2 I ZITWNAHEOXTL & 9

>>> while True print ’'Hello world’
File "<stdin>", line 1, in ?
while True print ‘Hello world’

A

SyntaxError: invalid syntax

W=V IFEKOBE T LT2EDIKRL, NSk R 28R LT, EXORETNS
I e =M I NRYDOMEEZ R L T, =7 —I1FKAID BRID F—7 »TO
IRWIINTVET (FEF, AR EdbZzITHREINTVE9), Ldolob T,
I I —lFprint THREINTVET, avy () BZOFEHTEND 5T, AR
IV T EPSRTVEEAIE, EZ2HRNUTICLD3 L9127 74 VL ETRSN
Hhxnxd,

8.2 I

7oL ZCRHADHEUICIEL S TH, FIT L L) E L I —DRETINL LN
FHA, FHiThicHmE Iz 7 —1% GBI (exception) &EWEIXIL, FISEmM EIZRD %
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A Python 7077 L THIHNZ ED X H I ) E, $CICER TS ZETL L), (F
EAEDHIIHIT T 7S ATHUBINT, UNMIRINE L) B Ay =TItk %7

>>> 10 = (1/0)
Traceback (most recent call last):
File "<stdin>", line 1, in ?
ZeroDivisionError: integer division or modulo by zero
>>> 4 + gpam=3
Traceback (most recent call last):
File "<stdin>", line 1, in ?
NameError: name ’'spam’ is not defined
>>> 27 4+ 2
Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: cannot concatenate ’'str’ and ’'int’ objects

L7 =Xy —YDRMITIIMPER I o702 R L T, HIFHIERL 2B (type)
TERID, ZOMBLI —Ayve—vo—feLTHhInEd: Loplcollix
ZeroDivisionError, NameError, TypeError T, I/ L L TH TIN5 LT
G, FEEL BN DMAALRHLTT, ZHUERTOMBARBIIIC OV TRY 2E
T, =P EBOHINTIZE (DD LI TE2DIREEEZLREETTI) LT L HEK
DAL FX A, EEGINDOAFTHIHAIAADFEN T T (FRETIEH D FHEA),

RO DT BN DFAI T, 2 DPISN DT & MIH S 7o 2 1TRKAF L £

L7 =Xy —=Y DI T, FIANSHEELZFETa T X AL (context) 2, A% v
7D L —ANy 7 (stack traceback) DIEAX TR L T E T, —Micix, ZDHTITIE
V—AaA—F{TZYAMLELFL—=—ANy IJPRERRINET; L L., BHEATID S HA
NS NTATIZOWTIIERL XA,

bltin-exceptions 2%, FHAIAARFIN &L Z2DEERBIY A FINTVET,

8.3 HINZALIET B

BN 2 L T T 2 L9270 77 02FL 2 ENTEET, UMofz2RTE
v, ZoBITIE, ARIRXFINNANIND ETL—FICANZRL 928, 2—F
B0 75 LT (Control-C 2, £ ARL—T 4 VI ATLADBYER—F LT3
oD X—%2fHoO)HNIAAZPTTCIO T 72 HMIEENBTESLLIICL
TOET; 2—FPERL ZH DIAAIX, KeyboardInterrupt HIAEHINS Z &
THAIZINDG L) T EIHERLTLEI VY,

>>> while True:
try:
x = int (raw_input ("Please enter a number: "))
break
except ValueError:
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print "Oops! That was no valid number. Try again...

try XIZ PR & ) ICEIfEL £7,
o X9 try 81 (try clause) (¥ —7 — F try & except DD BETINE T,
o MHHINDFEAEL BT IUL, exceptBi Z AX v 7L T try XOFETEZHEKAET,

o try BINDOETHICHNDIFEET L, ZOHOKD IMRILINE T, X<, Hst
BI2Y except ¥ —7 — FORICIHEIN T AHIMM—T 25546, except fHinvE
franitg, try HiORDOITHETBHKES 1L E T,

o b LY except BiTHEINIPINE KL LOFINDIFELET 5L, 2O T cry
KON I E T, ISR 2 2 F F (handler, QUBHEE) 238 Zicb it
. B ENRWGIAN (unhandled exception) £ 72D, LEMITR L7z X)X vt —
ML TEITREIEL T,

—OD try UITEED except HiZ % T, IFIFRPIIMHTTINY R IZ2EBET S
ZEDBTEET, AT DO EDONY FIWETEINDZ I LIZHH EFRA, NV T
ERNEGT 2 try BINTHAE L 200 T 208 L FU ty BN OS> R 5Tl
S BIAHIEE L £ A, except HilCIZEEDHIN %2 IFGINTH > 724 7 L THET
ZENTEEZY, PIZIEU T LI ICL £

. except (RuntimeError, TypeError, NameError):
pass

%D except fi ClRHINAZE T, 74NV FA—F (wildcard, #FFELT) 12T 52 &
DTEET, 74V FA— FD except HilFIFFITHEE L THE-> TSIV, W) DI,
TANEA—=FRR@EEDO 707707 —%2PdRLTLEIDLSTT I 7A4NLF
A —FDexcept fiild= I — X v —Y 2N LRIHNZHELT 2 I XY v R
DOIENH LIDSFERRIC LTIt Z T E 2 K 9123 2) HiEICH iz £ 9

import sys

try:
f = open('myfile.txt’”)

f.readline ()
int (s.strip())
except IOError as (errno, strerror):
print "I/0 error ({0}): {1}".format (errno, strerror)

S

i

except ValueError:
print "Could not convert data to an integer."
except:
print "Unexpected error:", sys.exc_info() [0]
raise

try .. except XIZIZ, & 7> a v T else 8 (else clause) 7T 5 2 L TEE T, else
flizik\ 256, 2TD except ik ) BRAICEDINRIXLED £ A, else fild try i
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TELAFINDEHR I N0z FICFEHITIND a—F2EL DKL ET, HlZ2iF
DTDXIcL £7,

for arg in sys.argv([l:]:

try:
f = open(arg, "r’)

except IOError:
print ’cannot open’, arg

else:
print arg, ’'has’, len(f.readlines()), ’"lines’
f.close ()

BEMDa—F2EMT 252Dk try i ALD D else fliDABLNTL X9, Lk
5, 29952 ETtry..except XTHRELZZ-Va—FpoXHI N DU DHI
N BRI LTLE) LI FEEL2BETONE ST,

WINDIFEAE T 5 L&, BIICBEEMN T SNz oZ e TE EFT, ZOMEIEFIND
Bt D 1 (argument) & L THHIGNTWET, SIHDEHEGIEORIE ) 7o T
LN ORI A L £ 9,

except fiiTld, BISMA (X7 3BINA Y TV) DRICEBZIRET 2 L3 TEET, 2D
ZENIHIINA v A8 v ZFEOFT 6 TED | instance.args IS v 2% v 24
DB BB A>T HET, HISNA v RAY  AIZIE __getitem () BXD__str ()
WDEBEINTED, .args ZZH L THHIRICEE T 7 A LVHIF L) TE
5 X ICHEESH s N THET,

L2 L .args DFHIZHERINE A, ZDb DI, HIF~5I1EZ 1 D721 )L TL
3 (HBOEPHERGEICIEY TVEHHTEET), 2L TZN%E message B
PIEE XD E T, W2 raise T AHHICA Y RAY v ALZ2 T 5 L& TR, BHEIC
I CEtEzEMNTEET,

>>> try:

raise Exception(’spam’, ’"eggs’)
. except Exception as inst:

print type (inst) # BN A v RT v R

print inst.args # .args W[CEEINLTWV 5 5%

print inst # _ str  THIEEEHEENTE?

x, y = inst # __getitem  THIBZEZT vy 7 TE5
print 'x =', x

print 'y =", y

<type ’exceptions.Exception’>
("spam’, ’‘eggs’)

("spam’, ’"eggs’)

X = spam

Y €ggs

WIS N WBINDY6 . BN G B Z R > Tl Xy —C ORED (‘GHllEH
DY W INE T,
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BNy B0, wy BiCUDICHEL PN 20T 27217 Tld k<, 2D ay i
BEOVH S N7 BIB O W4 L 72 BIF S ALBE L £ (MBI N T TH TT),
i 21X

>>> def this fails():
x = 1/0

>>> try:
this fails ()

. except ZeroDivisionError, detail:
print ’'Handling run-time error:’, detail

Handling run—-time error: integer division or modulo by zero

8.4 fINZEET B

raise X%Zfli) &, 7077 <I3EE L I 2dliicEzis e o Ed, AL

>>> raise NameError, ’'HiThere’
Traceback (most recent call last):

File "<stdin>", line 1, in ?
NameError: HiThere

raise DF—HIEUTIZ, OSBRI ITXREPIINZIREL LT, A 7> a vOEHIETIE
HINORIEERHREL 3, AL Z %  “raise NameError(‘HiThere’)* & L CHEidbT
FET, FLE5DIBATHL) FXHEZETVREDIZ))IVAIANDBILSAZET,

BIANDIFEE L T2 EDIZHE L 720Dy, ZOUNHZTE ) I3l o T nwigs, H
MDD raise XMoo THINZFHEHRIE LI LN TEET:

>>> try:
raise NameError, ’'HiThere’
. except NameError:
print ’'An exception flew by!’
raise

An exception flew by!

Traceback (most recent call last):
File "<stdin>", line 2, in ?

NameError: HiThere

8.5 1—HYEZRDHIN

T 775 ETHLOHINY 7 AZERTEZET, MADHINZIEET S Z EBTE
F9, #lyhE, HAIMIZ Exception 7 7 A6, EHEF IZRBEMICEHLZ2H DT

8.4. FINZEXELET S 77
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9, HZ1E:
>>> class MyError (Exception) :
def _ init_ (self, wvalue):
self.value = value

def _ str_ (self):
return repr(self.value)

>>> try:
raise MyError (2+*2)
except MyError as e:
print ’'My exception occurred, value:’, e.value

My exception occurred, value: 4
>>> raise MyError, ’‘oops!’
Traceback (most recent call last):

File "<stdin>", line 1, in ?
__main__ .MyError: ’'oops!’

ZOHITIE Exception DT 74N __init_ () DA —=1N"—=F34 FENTVEXT,
LW 2 F0TiE, Hi value BEZED 3, S0UET 7 4V b D args BIEZ RS
255 FVEEIMITHET,

Bk 7 7 ATE, DY FANRTEL I LR OGMTHERT S LAITEE T2, @
FHMZDDICLTEEET, 20T, WO DEER T ZREEL ., fIAFEL
REFIAYFINTT— LT B HHARD e 2 k) IcT MBI L EvE T, #
BOREDOHPIN 2 EHT 2 LI B 2 — V2R T BBICTIE, 2DEY 2 — )L TER
SNT0LBINDIIR T 7 AZMERT 2 DR 726D L TY:

class Error (Exception):
"""Base class for exceptions in this module."""
pass

class InputError (Error) :
"""Exception raised for errors in the input.

Attributes:
expression ——- input expression in which the error occurred
message —- explanation of the error
mon
def _ init_ (self, expression, message) :
self.expression = expression
self.message = message

class TransitionError (Error) :
"""Raised when an operation attempts a state transition that’s not
allowed.

Attributes:

78 £8. T7—&HI%
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previous —-- state at beginning of transition

next —— attempted new state

message —- explanation of why the specific transition is not allowed
def _ init_ (self, previous, next, message) :

self.previous = previous

self.next = next

self.message = message

12 & A EDHIFHE, BHEDQBIND LTI T & FAFRIZ, “Error)” Ti&H 2 AT TER I 11T
WET,

L DIEHEE Y 2 — )L TlE, B 2a— L TEBEIN TV IBEBNTHRET 2 HHIED H
BLT—%WMEIF B0, MADOHINZERZEL TET, 77RO TOHEME
Bz 7oA BRI TuET,

8.6 BRANITEMFZEERT %

try XIZIEb ) —2F 7> avoffind h £4, ZoffilEr)—v 7y TEfERERT
27:0DHbDT, EABRRRTOLTIHITINET, HlZIL:

>>> try:
.. raise KeyboardInterrupt
. finally:
print ’Goodbye, world!’

Goodbye, world!
KeyboardInterrupt

finally 8 (finally clause) \%. try fiTHINFEEL 7200 &) 2 ICBIR A S HIC try BiD
HEWFEITINET, try HIOFTHINDLFEEL T, except fliTHY FLINTwA
WA, £7213 except fiiid else i THINFAE L 725E1E, finally fizdT L7
#%. ZOHINZRHEHL 9, finally fildE 7. try Hid6 break 3 continue
X, return REHTKIT AERICH, “kiTF 2@ Efr3nx T, K OEMELPITT
(except fii%° finally iU try XDHITH>TH Python 2.5 AU K J ICEIEL
£9):

>>> def divide(x, vy):
try:
result = x / vy
except ZeroDivisionError:
print "division by zero!"
else:
print "result is", result
finally:

8.6. BRAIIHMFZEERT S 79
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print "executing finally clause"

>>> divide (2, 1)

result is 2

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

>>> divide("2", "1")

executing finally clause

Traceback (most recent call last):
File "<stdin>", line 1, in ?
File "<stdin>", line 3, in divide

TypeError: unsupported operand type(s) for /: ’str’ and ’str’

HThbhrstED, finallyfiZEDLAICOFITINTVE T, XFF2E D HT 5
ZLTHAELK TypeError (Zexcept fiTNY FAINTOERADT, finally
i AT I L raise SNTWVE T,

EMFEDO7 7V r—2 a2 TlE, finally fild (7 7 A4 V% b7 =7 B ED) 4t
Y Y — 2 ZAHDOEE Db & THT % 72 I fif]<T T,

8.7 EF A H 5T 1 ILE

F 7P 27 PRI, ZONHOBEBIZr»H 6T, ABIZ o BRIZFHITIND
BEMEIN 22 52 TV ER I N TR HD8H N T, UTD, 774 V%A —7 1L C
NAEZ AR T 262 AT L 7EE o

for line in open("myfile.txt"):
print line

Zoa— FOREEIE, COa— FREFINTPS, 774 L% VDO ETopen L7 %
FCVEDbRLALIETT, THEHKIAZZ Y 7 CEIEIC A D FEAD, K
XRT7T) = a v TRIMEICAD 2T, with XB7 7 A VDL I AA TS 22
FSEIC, BIEEICIEL KBTS Ns 2 e 2REEL £ 9

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

XWEFEINTLH L, [TOUMAIRTELS S 5720 L) IR, 7740 £ I3
IZclose SNFT, MOERIFATE TN ZHOF 7P 27 MZOoWwTiE, ZNFNDF
X2 XV FTRINET,
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Python Tl&, m/NROHEL L BT Z{H>To 7 A (class) D X A = A L% FREICEN
LCTWwWE T, Python D7 7 Ak, C++ & Modula-3 THONS 7 FAX DAL ZFE AL
2bDTT, B 2= ANBZI)THB LI, Python IZBIF D7 7 ATlE, 77 AER
E2—H L ORICHON I R FEEZ 807, 22— UBEIEL . “ERICEZESIALY
CERBVEDLTUICLTOET, EldWVZ, 77RAICEBT2ROEELEREIIZDOEE
2, B2 NEFEoTwET: 77 ZDOHEAK (inheritance) X 7 = X L Tl EEDILK
FABRFFOZENTE, BHEINLZ FIATRREE Y 7 ADEEDAY v R4 —1NF
A F (override, L#HZ) T332 0 TEET, AV Y FTIE, BREIZFADAY v F2H
CABITIEONHT I ENTEET, A7V 27 FCIEED 794 R— B TF—% % A
N3 EBTEET,

Ci+ DFZETIL, RTD Y 5 AR YN (F—F X2 &10) 1% public (AR E N7 — %)
THH, AU NBEBIZTRTIREBEE (virtual) T, Kl a v A 5 2 ¥ (constructor:
A JRBEE) 2T At 7 7 % (destructor: BEEBIE) (3H D £ A, Module-3 12H % & 9 %,
FT 2T FDAUYNRZRXYy 62T 5712 kbE L 72idib i A XYy R
BIBDES T, A 7227 FAKEZERET I XA ZEGIBICHRERIZRD $EA, 5
—GIBDA 7Y 27 FEA Yy FIEOH L OB ISR O % e LTHEINE ., Smalltalk
ZRIT, 7 7R ZNEAESA 7Y 27 PTT, LiEVWR, SNRIAEDOA TV =7 ML
V) EIRT, Python TIRETHOT—FMIEA 7 =27 FT9d, TDI LiL, import R4
HIZH & oD~y T4 7 2122%530) £9, C++  Modula-3 £iEH>T, 21—
PIIHMIAA DR Z IR 7 7 A L THRR 21T A £9, £7. C++ & I&[[ U T Modula-3 &
ED L E LT, R RS E D 1T & A E DR AGA ATEE T (B T (arithmetic
operator) IR TFHRAL) 137 T AL VAT VAT OICHERTEET,
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9.1 BFEICDWT—F

7 5 A L TR Z T AN SN T 3 HEEERV 2\ VDT, Smalltalk & C++ DOH]
HEGHEIEC T Tl ZEIRLET, (7Y =7 MERICE T 2 BT D7k
1Z C++& D B Modula-3 D1F 9 %3 Python IZUE\ 2D T Modula-3 D FHFEZ 72\ D TY
D, FEAEDFHERZNEZEIC LI EBRVERVET, )

F7Y 27 MIZREBRERH D F—DA 7 =27 M2 (DR a—7 D) EBE DL
ZEDBTELIENTEE T, ZOEBIIMbOFIETIZHNA (ailias) D1 & L THISNT
WE T, Python 2 —H L7 Tk, MILADTOEE®IZTLS 2V ENEL, £AH
AR HART B, SCFF, 7 70V) 2% ) L EICIIEHLTELXZH) A, L
Lo, Mz, VA MREEE, £270 77 200RI2H 294K (7 7 4L,
74V Ry, BE)ZRIHT L7003 LA EDRDIA S 7 Python 2 — FCTEKM T %
19 BT @ERNE D) #2350 £9, MAITIEW L ODDRTERA VD X ) ITiR
mHyDT, WEIITa STk IcbnET, BlAIE. ATV 27 FDEIT
LI, BEEIRA VIDEINLLETHDOTaAA DR EREICRD T, £/, B
KoL A 727 banlBE L QEINLEE, BEOTOH LML 7Y 27 b
WNTAEEZRAZENTEET — 2K D, Pascal ICH B L) R DD8[HJEL
iz b oM EZ R LT0E T,

9.2 Python DX J1— 7 & &R1ZEM

7 7 AZHHNT BHNC, Python DA 2 —7HANIOWTH S T L2FEL TELRITIUL
B EVA, VIRAEREEIHDZVIARL MY v 7 2 AEERICHETOT, 2352 > Tw»
D% I HET 512ld, A a— 7 EARIZEMBED X ) ICEET 202 HET 5
WHEDRH D 5, b, ZOMEICEIT 2HERIZRTD Python 7077 <l > T
HHTT,

FTERDPSIHOEL & 9,

ZBIZE[E (namespace) X, %4HiD» 64 7Y =7 b A~DOX)GMT (mapping) T, 13 EA
ED4HIZERIZ, BURTIX Python OFFE & L CHEINTVE T, 20D LILlEKIZ
(ST7 =V APSNTIZ) By D Z L3kl PEREZEEINZ 2L LEE A, 4l
ERDOFNIE, FUAARALDES (abs () FOEBRHAAABNG)., TP 2 —LwD S
O — L2400 BB ETPOH Lz Eoua—h Va4, 2350 3, ZOE%RTIE,
F7Y 27 FOEMNEP SR BEGD 70, AMIERZERL £7T, ARTZEEIZO W THIS
TEBAREHEER I LF, B o A2 H 2 4HTORICIE 2 BRI R W E v )
T AR, oDl A DEY 2 — )LD T TR “maximize” &\ ) PR EFE
TEZIENTE, ERAKIEAINZ ZLIEHD FHA — TP 2= VD2 —FIZ4H]
DHNCEY 2 — VA2 D2 F R IFUER D A,

EZAHT, B EWIFER, Fy M ARITIXTUIXH L Ti>TwET — I Z
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X z.real T, real XA 7Y =z7 bz DJFETT, BEICHWZIE, EY2—LHD
HHTNCNT 2 2R IEEO S TY . X modname . funcname Tld. modname 1&H %€
Pa—)LA 7Y 27 FT, funcname ZZDEMETT, ZOGEICIE, ELFEY 2 —
LVDEEEEY 2= VAD 70— NV BARORICIZ I DEGE R, €2 -0
DEMLEEY 2 — IV TERIN TS 70— VA OMICIE, BEENZMNSMTAI N
9 o DARNEFEL AR 2EAL w30 TY ]

R D A ICD, HEIAAHEHICL TE X T, BEDOGAS. BEIRATSZ
EMTEET, Y2 VEWIZFAANBE TT: modname.the_answer = 42 &
HLZEWTEET, HAATEREMNEIX, del XTHIRTZ2ZEDTEET, HIX
¥, del modname.the_answer ¥, modname TIHEIN/LA 7 =7 b6 EMH
the_answer ZfREL 7,

ZHT2EENI A R R TR S L, 2D Fmb k4 TT, HAABDHZRITDVA > 7= 440
Z2[E1% Python £ ¥ % 7)) ¥ SE) 9 % & ZIC/ER S 4L, IRL CHIBRS N Z L iEH D F
A, EY 2—1D7a— OV ARIZEEIIE, €Y 2 — VEED AT N & ZIfE
RSNET; ., B 22— VOLHIZERIE, A VI TV IDPKTTHETEIET, 4
YITVIDEy LRV TEITEINEE, A7V T 774 Vo GAaHINLD
DTHNEEMNICTEAHINZBDTH, __main_ EWVIHZFTDEY 2 — VD5 T
HDHEABRINLDT, MADARIZEMZFF>Z 1) 3, FARAADHRTIZER
WY 2= VHICHFELET; ZOEY 2—)IiF _ builtin_ EFEENTWVET, )

B m — 2 L e ZniZefiiy, BB S Nz L FIER S 1, BB S R- 7 L &
2. BEBANTHAEE Z . 2pOBBNTUM I N o A ICHIBREINE T, (E
BriziZ, ENoNd, EE0REIDPRETVRRIEZILELTVET, ) bbAHA,
FHREH Lo L EiI2id, 4 DFOH L THEHDO T — A VAR ARTZEM DD D £ 7,

A A—"7 (scope) 1%, B 5 HHIZEMDNEEE T 7 2 A TE % (directly accessible) & 9 72,
Python 70 7' 7 LD 7 X A + LOMHETY, “EEET 7 AH[EE” LI, REXL (un-
qualified) TH % Ll S L 2B, Z 042D S AHiz BoT &) LA b 2 &
ZEWRLET,

2 a—7FENICPE SN E T8, BRI E T, FEirhix o Ty, EEAET
RIS T 72 ATEER, D EBZODANTIC R 27 A a—=T0H D £ T I
REINHZHRONUD R 2 —7121F, B —ANLBLHBASTOET, HBW0iE, &AM
DAA—=T%HATOLHEEDORA 2 —7"T, ROFFEDR A —TDoMBLIHBO T,
HRID 2 2 — 7B RICHREN, CORA—FIIFBEDEY 2 — LD a— )L
HIDSA S T E T (RBICHEIND) D IMID 2 a2 -7, HARAARDHHTIA-S 7
HHTZERIT T,

ZHIBTa =)L TH D EEHSINTWEGE, ZOABHINT 2 2PRAIXR T, €
Ca—lD7a— NIV RAEDAST-HEO R a =i L TEBETbIWET, 9T

YEINDS—2H D T, EX2a— A 7P 27 Moid, MEOHI)EHADREM: _ dict_ 2%HhH, €
Pa— VDL EFEET OO NTVAFHEEZEKLET; _ dict_ W) AHNZENE T,
Ta—NVBLHTIEH D FHA, ZOBUEZFIAT 2 EARZEMOIEICNT 2Lz RT I EICk
DT, 7077 LEBHT TNy DL ) mHEICRERETT,

9.2. Python O X 01— 7 & &RE1ZEMH 83
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WA, ROANHIO A a—=7X DI H 2 EBIF 2 THRAB LEH (20 X 95 A
IR 2EEZAAE, FUIZHFTLW o=V EHb > E b HAlO 2 a—7TEK L., 7h58
DAA—7DMEIFELFEA) ERD FT,

B, O—ANAa—=73 (7077 5T XA EO) BUEDBKD v —h Lk iz £
L £9, BIBOIMITIZ, m—A A a—71d7a— )L 41200 & F U 4G 2/H:
EV 2 VOAREMEZSMLET, 77 A2ERTI L, u—ALRa—TDHICH
) O AHIZERDEP» N E T

A=W TXFAM ETHIREINT VS EHETZ 2 EPHEHETT: €Y 22— VNTERE
SNBEBDTa— NV R a—TEk, BHBEBE LS INTH, EARNAZ
DI THHEOHINTH, ZOEY 2 — )VOLREIZEMEICR D £, O, EEOARTOMR
RITFETRHCEINIfTbNE T — L ldv R, SEOERIZ. " a2y M)V IROFHN R4
R D T ANHEML L T 2 0T, BN ARTRRICEHS TEWITE8A | (5, u—
AN BREBIZBCENICREZI N TV ET, )

Python FFHDfEE LT, fRAZITI & — ED global XH AL THRWESI - AHTINV
DOHLROBAMDZa—=TICAZ LRI BDOBHN T, RAIRZT—FDar—%2{Tni¥
A — BRI Z A 7Y 27 MIZREOD1T % (bind) 23T, 2727 FOHIRTHIH
UTd:del xlt, x 20— N Ra—=72PSHL T340 ME»SHIBREL £7, %
B, Fi-fwiz AT 2EIETu—A VA a—=7%2HnEd: £ )blf. import L
PEBERIZ. TP 2 — LR OLI RO — AL R a— TIHEOMNITE T, (global
XM 2, BEOERN /0 —NLRAa—F1chd LEReET, )

9.3 V7 RHIR

77 AT, FILOWXZPLE =20k A 727 M 2 LTl 2 EWA
T2 Ol ANTHET,

9.3.1 V2 AEEDHEX

7 7 AEHEDIR D Hli R BUd, LTDX)ITih £

class ClassName:

<X-1>

<X -N>

BIEUERR (def ) EFBR. 7 7 AR Z OICIR T TETL AR TNUUERD A,
(7 T A" 1f XOTBLEPEBNHBICES 28y, B2 HEL TR ZET, )
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TR, 7 7 REROWANC B 5501, SR IEBEGERIC R D £ 325 oL
CEHTE, ZNZNDMRICED T LD H D ET — T DL TIBRTERE T, 7
7 ANOBIBCERIBEH . 2 Y v FOWOH LB TR & ik oo 5150) A
FEELET — ZHUTOLTHERTERET,

7 7 AERICAS &, Pl R AEIERPBER S, v —A)LatuiZEE & LTiibinE
T — o T, B —=ANLRERIIHNT 22 TORAERE I DR 7 LA ZERICHED 7,
Fric, BIBUER 2179 & Wi RBABO AN 2 ORI ZER IS T sk 3,

7 7 RAEBEPSIHEIZ (EEOKIHICENEL O WKITEE, V7FRXATI U N (class
object) DERENE T, 77 AKX 7Y =7 M, FEAWICIZY 7 AEHETER S N4
HIZZRIDONE%Z K 585 v 2% (wrapper) T, 7 7 A4 7Y = 7 MIZOWTIERDOHITHE
LFESZERLET, (77 AERICABHNCAHIEZE > jwpu—A )N A a—7 2
JF L, BHENT I FAF 7P 27 PI3ERLIZE—ANA =720 7 AERED~NY
& CHE L 74401 (EDWITIE className) THREXMIF s 7,

932 VIRATI VK

7R A7 27 FTIR2HEHOER: BIESKREA RS AR EY A —FLTw
7,

BYSR (attribute reference) \%. Python IZE T 5 T X COJEMESIHTHlib LT % 151
7L, obj.name ZHWVWE T, 7724 7P 27 FBERINBRIZ T 7 2ADEH]
22N B > T2 AT TR TOBENBBEATT, E>T, UTD LI %7 7 AER:

class MyClass:
""rA simple example class"""
i = 12345
def f (self):
return "hello world’

Tl¥., MyClass.i & MyClass.f 3 YLREESHTH Y, ZNZ VL LA 7
P bR LET, 77 ABEICRAZIT) 2D TEXT, > T, MyClass.i Dfii
ZRALTEHETEZET, _ _doc__ bA#IEEET, 2027 7 AIZJ&L T 5 docstring.,
ZDYAIE "A simple example class" ZRL X7,

75 AD A AT > RERK (instantiation) (B D X 9 LGk 2 WE T, 759 AL
T2 DIl MICZ TFADH L WA VA VARIBETNT XY 27w
DX F T, HlZIE (EERD 7 T AT ZIR):

x = MyClass ()

3. 727 ADH LW AV RTVR (instance) #HER L., ZDA 7P 27 P Ea—)LE
B ~MUAL 7,
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Python Tutorial, Y U —X 2.6.2

A VAV AERBE (V7 ALATY 27 b ML) 2iT) &, X TP 27 b
(empty object) ZEK L £, L DI FAIF, A7V =7 FERIFRT 588, ARSI <A X
INTREDHIRIEIC > TUEL W EEATHET, fEoT, 77 ATIE__init_ ()
EVI)AETORR AV v FEET B ZENTEET, HIZIEMUTOXHIICLET:

def @ init_ (self):
self.data = []

79 AD __init_ () AV FBERLTCVREE, VI3 ADA VATV ARERT
ELCBHULLERINEZZ FAAL VAY VARICH L THEINIC  init () ZFOHL ¥
T, 1EoT, ZOHITIE, TBWFEADAL VAV AZUTDEIICLTHEBZ L
BTEET:

x = MyClass ()

bEAA, EDRELFMUEZE 272012, __init_ () AV vy FIcEHEDOL 5%
LRI EMTEET, ZOBAE. 7 IF9ADA VAY v AERIREICEI 5150
_init_ () WEINFT, FIZIELTTD L9 I

>>> class Complex:

def _ _init__ (self, realpart, imagpart):
self.r = realpart
self.i = imagpart

>>> x = Complex (3.0, —-4.5)
>>> x.r, X.1i
(3.0, -4.5)

9.33 (YA VRATI U~

EZAT AVAI VAT TS 27 b2 MBI TELDTLEID?2A VAT VR
F 7Y 7 FMETE M- DERIEIR., BHEOSIETT, GkEEDOAETICIE FE
T EEBXUOAYYy YHD £T,

T —4% B (data attribute) 1X. Z1UiZ Smalltalk @ “4 >~ A ¥ > ZZ244” (instance variable)
P C++D “FT—4F X N7 (data member) IZHMS L £9, 7TV EELZ2ES T 208 13dH
DERA; U—ANBERENAK, 2o DEEIERIICRAINZRETHSHETE
F9, B2, ETERL MyClass DA Y AF VA x T LT, LN a— Kk
ZFETTHE, 16 ZHIFL, x DHEIFIIED XA,

x.counter = 1

while x.counter < 10:
x.counter = x.counter x 2

print x.counter

del x.counter
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HIVEDDA VY AY V RAEMEIE XYY R (method) T, AV FElx, £ 7Y =7 b
B LTS BHDZ ETY, (Python TiE, XV vy FEWIHERZI IR VRS
VALFDOLDOTIEH Y FRA: A7V 2 PO XYy F2FOZ LB TEE T, H
ZIX, YA MA 7Y =7 MITiE, append, insert, remove, sort 72 £ L\ o 72 XY v F3H D
9, L3V A UFTREFICHERELZWVIRD, 77 ADA VRS VY AX TS 27 F DA
Vy FEDZBERTZHD0ELTHHIZEICLET, ) A VAY VAL 7Y 27 b TH
e XYy R4, 207 7 A DET, BERICKD, 77 A0 TDOoHBA 7Y =
7 b THBEEDRA VAY VAT T 2 FDEY Ay FHITRED £5, fiEo T,
FlIClx, MyClass.f IZBHEZD T, x.f13AXAY Yy FOZRELTHATT, LarL.
MyClass.i ZBHETIZ R VDT, x.i 3AXAY Y FOSEE L THRITIEH D FHEA,
x.fl¥MyClass.f EAILDDTIEHD FVA —BHBA 7 27 FTIER, XYY
RATI T N (method object) TT,

9.34 XYY RATI Vb

Wi, AV FlENA v FENLERBICHEDIHINET:
x.f()

MyClass OHITIE, EDa—FiEXXF5] ' hello world’ #KEITTLX9H, L2l %k
Bo, BMTLHAY Y FE2ZOETHUIHEILRITIUREZRSR0HhbITTIEH ) FHA: <. f
EXY Y FAT7Y 27 FTHH, ETPIGEEL TEWTRTIFCT I LB TEET,
B Z XL D a— K.

xf = x.f
while True:
print xf ()

lX. hello world ZES&H 2 FTHIF LT 5 TL X9,

Ay PO IS & EITIEFEBRITIIMPIEE T30 TL £ I 9?2 £() DBEIEE
BT Z DBEELTVLZIZL 22D 6T, EETlE <. £ 25587 L CHEOHI N
7ol IR eTwa2b LnER A, §IBUIZEI oD TL Y I D272, 5l
BB 2 B R BB L OOV & Python 234 2289 2133 CF — 72 & 2%
DEIVBIEBIC I bz Th -,

B, bIFIIMGETE VI b LERA: AV Yy FicowThAlZRZ L &L T,
A7 27 FBBEBOE 15 ELTHEINS, L) EBHD FT, L DHITIE,
x.£() EVIMENH LIZ, MyClass.f (x) EREICHEMARbDTYT, MR, nflD
BIBIVAF 27Xy FOMHLIZ, ZDOXYV Y FOF 7Y 27 b ZRAD5IEDH]
WHEA L 725180 A R TAY v BTG T 282 O 2 & E&liTT,

HLOLELEAY Yy FOBIE 228 TcERITE, —EHEEL2 R TAS EFHEILL

BSBEhb L NERA, FT—FEETIERWA VAV v ARSI NERIZ, 20
AR INE T, ZOHEBEME 7 7 AREERL TV AEEA 7Y 27 v
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5. AVAI VAT 27 bERODDSLBEBA T 27 b (NDERA Y R A
T2l b ThbB AV Y RE 7227 My 7 (pack) LTHERLET, XV v FF
7Y 7 MiE, Bl A 2o T SN BBRICHEE T > 2%y 7 (unpack) S, T
BBV A NS, VA VAT 27 b EFV I FNLDEIE) A oI, B
BA 7Y =7 M BEI8Y A 2ffio TPRIHEINE T,

9.4 WAWALEES

T—=2EHEIEFEICAFTO XY v FlEhz EEZLTLEFVE T, KR 707 J L TA
DFIZ AT ZEERRI T EDDH B 2 DB L LT OEZE 28T 21213, B2
AR 2 B/ NRIC T 2 X 9 B2 OB T, WEEABRNE L TR, XY Y R
YR RKLFTHO 5, 7= EEA DL W—EN LI (D 5 LI 772D TR
O 5, £AYy Fic3EE, F—yBEcEFAZH S, 2EBHD T,

F—=YEZ. XYy P62l TE 2 LS, BHEOA 727 bOa—¥ (774
TYI)DPEBBMTEET, S22 L, 77 REMPBRRT— 4B E LTffi) 2
EDXTEEHA, FEBE. Python Tlk, 7—FFRZHERT 272 0DMEIZRICbHD £
A — 7= DML TR THICHE DT E T, i, C Fil T 47 Python
DFEIETIFHEEDOFHMZ BRI L, DEIEL T 7P =7 bAD T 7 2 2 % Hilfl
TEE T, 2oL C SiETEL N Python IR TS 2 L3 TE X 9)

72747V MET = BREEEER(IRIRETT — 7747V M, XV vy P&
ZETHERFL T3 77— BHEDAERZBEAIZL D, BELICT IS LNELA, 7
FTA TV M, LHTOEENEEINTWBRD, AV y FOEMEICEZER2 RIZTT Z
ERKA VARV AICHBEDEBTEZEMNT S ENTESL, EWVWIHZEITHFEEBELTLE
SV — 22 TH, AR ORKIIHROMEZ M LTS NE T,

T ELE (FREZDMDOAY Y FH 1) XYy FOhTHHET 272008 S
FEIEH D FRA, A, COMERBEBRICA Y y FORAFEEZEO TS EEZ T
FT:HBEIAVY FZRD TR EZICO—ANBEREA VAY V AERERRAT 31]
BHEZE SRS HH FEA,

LIFLIE, XYy FORWIDOTIHEZ, LIFLIE self EWFOET, ZOLHIMNITIZHAR 2
BITTL2HD FHA: self &) HHTIE, Python T SRR ERZR L FHA,
(3w z, ZOEFICELRVLE, a— Fidftho Python 70 77 Il & 5 TRRHAIC
Wbt FEd, £, VT RT ST (class browser) 70 7 7 L3 Z DT % H
TWILTEHEIPOLTWELLNEEA, )

77 ABEETHE LA 7Y 27 M T ndb, DT TADA VATV ADIZDHD A
Vy FZERBLTVET, BBERII. 7F A ETIEZ 7 AERDOTIZ A>TV RT
Lo wbIITROYEFLA:BNA 727 F 279 200 — ANV BEEOHIC
ATEDH 0K TY, BIZIFUTOa—FDXHIcLET
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# 77 ADIMIITERE S B
def fl(self, x, y):
return min(x, x+y)

class C:
f = fl
def g(self):
return "hello world’
h =g

INT, £, g. BLUOh!lE, IXRXCCcOBBETHIVREBA 7Y =7 P22 Toux
T, fEoT, INHRTE, CODAVAIVADAY Yy RELRDET —hildg &4 %
flicd, NA2EELTH, KIKIFHEIC T/ 5200 ICRIALEZL 6T T HDT
HEELTEI Y,

Ay FliE, self 51D XYy FElz{fioT, o Xy y FEMEIHT I ENTE
EJC I

class Bag:

def init (self):
self.data = []

def add(self, x):
self.data.append (x)

def addtwice(self, x):
self.add(x)
self.add(x)

AV Pk, BHEOBEKEFL XHIICL T, Z7e— V242 LT FuEY
o HB AV y FICB T onzra— "L 2a—7k, 79 AEHZDA-ST VLS
B2k DET, (Z7AARETu—NL X a—=7t L THONSZ LIZH
DERXANNAY Y FTrZa— LT =8 %) ROMHIZIZEAEDH D THAD, 7
0Q— NV 2 a—7 %) AN REC IS4 H D T 2% F5E, AV Y FNT
ik, 7a— VL X a— 7 import SNBEREY 2 — e, ZOHRTERINE
BV IA%M) ZENTEETT, EH, AVY FDODASTWE 7 7 AHMKIZ 70—
Wi A A—THNTERINTVET, ROETIE, XV Y FVBHDTD I 7 A %2ZMT 25
HHE L CELRbDZERTAEL L) !

flx D4 7 =27 baDT, V72RA@ EHEVET) 2F->TwEd, 20
object._ class_ IZfRFFINTVE T,

9.5 ik

S FETHRL, MAEAOMEEZ Y R —F LAWSEEKEIL <7 727 LIERICEL FH¥A,
HH 7 R (derived class) Z E# T AWEUILLTDO LI Ik £
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class DerivedClassName (BaseClassName) :

<X-1>

<X -N>

LK 7 7 A (base class) D44 T BaseClassName 2, BH 7 7 AERD A>T\ R a—
TTERINTOLRITNERD FHA, HET FAH4DODPDLY ICEEOXZ ANSZ L
LTEET, ZHUIMTD X I,

class DerivedClassName (modname.BaseClassName) :

K7 FADPBPEY 2=V TEBEINTVLE EZIHEHZZ ENHD 7,

B 7 AERDFETIE, BEZ 7 ADGELFAIC LI IGEDSNE T, V7 I9AF 7V =
7 ORI N DI, REEK 7 7 ADREINE T, SMEINAHEE S 7 AF, EESH
IR 270 bnE T BREINLBIED Y 7 RACHOD S hd o kigh, K
7 AR IEA T T, ZOBHANE, HEEZ I ABMDM S D7 T A o B
bDThoGE, FHRMWICEHINE T,

BH 7 79204 v 27y Afbcik Rz L3y b A
DerivedClassName () &7 7 ADH G A Vv AY VA2 LEFT, XV F
DZMIRIFUTOLHIICL TR INET: FITWNINT 27 7 AREIHEBEINET, M
ik, HBEIIGL., HEE 7 7 ALY T o> TTbhil, MEBEDOFERE L T & 2 DBE A
TPz EBb o INGE, AV y FERIIE LD ERD T,

HH 7 7 AREIK I 7 ADAY v F%E EFEEZ (override) L TODFWVFEFA, XAV Y Fig
WAUA 7Y =7 bDRIDXAY vy RIS SRR aERZ R A, 2Dk
O, HHHIKT FADXY v F3, FACHEEKS7 7 ATERINTVSH ) —D2DXY v F
WO L 27> Tw 286, B2 7 ATEEZINAANS2D XY v FHRIFOHI N
52 LI LNEYA, (C++ 707 F 9~ Python Tld, TXRTDHAY v FidH
#EEvirtual TY, )

Hi7 7 ATEEEL TR A Yy FTIE, FBRIZHICHEKR Y 7 ADEADA Y v FZEE
iz 27200 TldZe | IBRZITV 0 LNF A, HEZ 7 AD XY v FZ2EZFOH
TR 51D H D £ 9 HZ BaseClassName .methodname (self, arguments)
ZMEOHTZTTT, ZoRIE, BRIk TE 7794 7y FTHRICEB T, (2
DN L ADEMET 2 D13, FESZ FAB T — N )L 2 a—THTEEINTVS
2>, [B#Z import SN TV AEAZ T RO THERELTLEI VW, )

Python IZI3MEAICBITR T 2 2 DDFHAAAPE DD b %9

e isinstance () i) A7 =27 PDRIDH RSN ET: isinstance (ob7,
int) 1¥ obj.__class__ ?¥int ¥ int DEH T 7 ADLEIZRD True 127
DET,

e issubclass () 29 &7 7 ADMABERITARS N F T bool 1F int DY 7
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7 9 A1z DT issubclass (bool, int) & True T9, L2 L. unicode &
str DY 77 7 ATE R (FUTHE O basestring ZHAFL TW5) DT

issubclass (unicode, str) & False TT9,

9.5.1 ZE#K

Python Tl%., RS 172D % HMEK (multiple inheritance) %A —F L TWEd, HE
DIK T 7 A% b D7 7 AERFUATDL I ITkh) £

class DerivedClassName (Basel, Base2, Base3):

<X-1>

<S-N>

HEXD 7 7 2Tl fEBRNIR S BE (depth-first), 722> 545\ (left-to-right) 721 T
T, o T, HbEMED DerivedClassName THDOD6 21 1UE Basel THE I,
RIZ Basel DK 7 7 AT (FHINIO) BRI NE T, ZNTHHEOD SR IFIUTIIT
T Base2 THMEINSE, L\WwWotBETT,

(NIZ & o TlE, TR (breadth first) — Base2 & Base3 ZMER L TH 5 Basel DIHEJE
7 IATHRT 2 —DIZIVBHRD I ICHZE T, LeLEDS, RELOBREK T,
Basel DREDEBMUED ) B, FHERITERIN TV LD Basel D, ZDHEKT F
A DO ZHAIG T IUE, Base2 D)@ & DAFIEZREB EALREREZ 72 6T D0 TH
LRI eIl £, WRIELEHHITIZ, Basel DEEDEMEEMAINZBIEL %
AL £¥A, )

new-style class Tl&, super () PEYNIIFRHE 2 X I 12T 572012 X Y v FOERIE
FPIZEIICZD D £ 3, 2O7 78 —F 3O L EWAD H 2 SFET call-next-method &
LTHIENTED, H—{KLD2RVEGED super O L £ D 5T,

R D 7 7 21220 T, HFEMWADETDHEIC 1 O»ZFNLU LDOF L ¥ £ FREK
BBl 1 D2OMET 7RI UED TD 7 7 A0 6 FET 2 BB H % IRAEE)
DH 5 D TENIETF AT BHETT, HlZIX, 2TOFHEAD T 7 A1k object ZHAK
LTW3DT, EOLHEMWATD object “EET 27O DBEITHEBGFEL 7, HE
77 ADMERE T V2 AINEWEIICTEHDIC, BT LY XL THRRIER % E
FHEL, &7 ZATHEEINTULIHEI FAE) LOEL SANDIFFIZRAI T, %
W7 7 2% —ELE TN L, 2o—8RIck3 (DX WY 7 ADERFICHER 5 2
FTIH 77 72ETES) KHICLET, FE0BE, N6 DFHEOB P CEFEML: L
RO H 2L EMAK L 727 7 AZRKHNT LI ENTELZDTY, I6ICEEMEAD 72
34U,  http://www.python.org/download/releases/2.3/mro/ % BT 723\,
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9.6 77 A NN—KEH

75 A7 9 A4 X— | (class-private) Dl FICBI L THREN Y R =23 IN T FE
T, __spam eI M Lo T, RREICE A o FEXXT) Lvw ) B odk
AT, 7F¥ AP ETIE _classname__spam NEBEBEIND LH IR FEL AL, 22T
classname (. BFIED 7 9 A4 GHEHD FTMXFERIIT Lo 4uIIcR D ET, 2D
& 9 5L (mangle) (&, @& F O SGENZALEICD» DO L TITONEDT, 77 A7
TAN— NGV RY VARV 7 AL AV y B, 70—V EH ZLTA VR
VAR ENDILEHEERT 5O TEEY, £/, 2OV FRICESTT T
AR=bBAVAY VAERE D 7 F7ADA VY RAY Y AKENT 72012 ffiH) 2 & &
ATEET, B L AR 255 XF LD RS L2 L Z 1, VDGO 200 L
NEXA, 772D, 77 RGBT TIN5 TETWS L ZITE, #5b
MIFEZ) F¥A,

LHTDHESGIX, 77 RIZBWT, “TIAR—PR A VAT VAEERCAY v FZ2E
BT AT, B S ATERINAA VAY VALEREZRIC LD, 75 2AD4HlD
A=A VAT VAERZ WD EbT IR0 E ) IHHICERTES LX) I
T5700bDTT, HESLOBANIFICABOHKZ DD EWH Z LI
HEEL T EI W ELRN R GIET, 7794AXR=—FEINTOEEEICT 7R ALED
BEHET LI EIIMKRARLE LTHERDTT, T2y D LI 2RFERIRMTlE, Z Dflkk
BEATITSHDET, 20D, TORIFRIFESNTOEHA, EElZR N7 FLE
7 AL ULARID7 7 AZBHRTEE, BREI IADTIA4AR—= M ERZHZ 5 L9
2D ¥E9, )

exec ¥ eval () ¥ execfile () NEIN/za—FTlx, HHELItD 7 7 X4 % BfE
DY FTAERLEIROI EITHERELTLEIV; 2Ok global XOFEELTE
D. ZORES F-FEREIC, N bav s rvE3nZa—FIZHlBEInTcwxd, [FHUH]
Whdgetattr () & setattr() & delattr () WbBEHINET, £/, _ dict__
ZEHEZSHT L L ZICHBEHINET,

9.7 EDODIFLIFL

Pascal ® “L 22— F (record)” %, C S0 “MiG (struct)” D &k 9 %, AHI>E DT —%
e —FLDICT TS EH D LA LA EICh ) T, DI T AER
29 L) L TEET:

class Employee:
pass

john = Employee () # ZEOf¥ELa—FziE2

# Fill the fields of the record
john.name = ’"John Doe’
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john.dept = 'computer lab’
john.salary = 1000

HDFREDIR T — &M% ERKT 2 Python a— FOWiR I, 207 =B Ay v F
ZILIal—>avibs7 7 A2flbDIETILENTEET, flZEX, 774V F7
Pzl b ofohroT—82ERMLT 5D 555, read() & readline()
ROV I ABERL T, 77ANVTIRBELSLTFIINy 7 76T —92EXTE5 L9
WKWLTEE, GIELTETIENTEET, FERRILIL, 2OT 7=y Z7ITIFHRRA
BHDFT: 77 AES =7 VY ADHRTT 7 APLHEMHHEE % EORRESCTT 72 A
SINDEIEDERTE T, 7587 74V % sysstdin IKFRAL THZ I 64 57—
VWA T = 2 AIAEFRE L LITTEETA, )

AVAI VAR FA 727 MicbFE, BEXRHD F9:m.im _selflZ AV v F
m() DFELTWEAL VAV VAL TV 27 F T, m.im_func 1Z XYV v FIZHInT 5
BAT7Y 27 T,

9.7.1 FINETI T ATH>THKL

2—YEZDOHINE 7 AL LTHANTEIELTEET, COAXADZAL%Z2H>T, i
RARE g L S NN Z BT 2 L3 TE T,

L oD ERMITIING) A D raise X3 TE F L 7

raise Class, instance
raise instance

F—DAR T, instance X Class FHIEFZDEHR T 7 ADA VAY V ATRITN
20 EA, BRI T oFEE:

raise instance._ _class_ , instance

DRIE S NLIFLHE T,

except fiilCix, XFHNA 7P 27 bR IT TRV FIAZMRDZEDRTEET, except
fiior 72k, WL 27 7 ADEEIKT 7 2ADHHND & ZIZHHA (compatible) & 7% D £ Gif
HHTIERY 26 £ A — B 7 7 2DHHDY A P ITWw» 5 except HildHEEK 7 7
ADBINE HIATIEH D $¥A), BIAIE, XRDoa—Fid, B,C,DZIEF@ED ICH L
EJC

class B:
pass
class C(B):
pass
class D(C) :
pass
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for ¢ in [B, C, D]:

try:

raise c()
except D:

print "D"
except C:

print "C"
except B:

print "B"

except iDL A TV 76 (except B I 2854), B,B,B Lti/ign s
W7o I EITERL TSI — IS L 7% except fiSBE)| S 115 DT,

MHEE N2V FADHICRH LTI — Ry =B ENs L E, £T7 524
DI, FivwTany, AR—A, BRICHAIARBEE str () 2> TXFINE
al 724 v R VA EINE T,

9.8 1 7 L —% (iterator)

FTTIZR IOV TWETL X ID, for XZEMH LIFEAEDAYTFA TV 27 MiTh
7o TIN—=T%ITH) T EBTEET:

for element in [1, 2, 3]:
print element

for element in (1, 2, 3):
print element

for key in {’one’:1, ’"two’:2}:
print key

for char in "123":
print char

for line in open("myfile.txt"):
print line

29 L7 7k AT, fET, 2oF LD TT, 4 7L —% Dffif X Python
BRICERL L THT, - HZ2 b6 LT0wET, HETIE, for avr+r4 7=
7 bD iter () ZMOHLTWET, ZOBKIE next () AV Y FOERINA T
L—%4 727 2B LET, next() AV Yy Fig—EarsrrHNOEEZIZ—EIZ—
DODOT IV XALET, aVFTFTHIIT 7R ATXREEREL LS LD E, next () I
StopIterationflNZREH L. for V—7%2K T3 FET, FHBICED X I ICEIET
0% TofIcR L £

>>> s = "abc’
>>> 1t = iter(s)
>>> it

<iterator object at 0x00A1DB50>
>>> it .next ()
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Ial
>>> it .next ()
Ibl
>>> it .next ()
ICI
>>> it .next ()

Traceback (most recent call last):
File "<stdin>", line 1, in ?
it .next ()
StopIteration

AFL =70 baLOBERICHE A= AL 2—EHICTIUE, BIEDZ 5 R4 T
L= L LTORBEECZEMT 2DIFHHETT, __iter () AV Y FZERL T,
next () AV FZROIA 727 b2 BT LHIICLTLEZ, 77 ZHMT next ()
ZEZRLTWVEEA, __iter () TIRHIC self ZRTLHICTEET:

class Reverse:

"Iterator for looping over a sequence backwards"

def _ init_ (self, data):
self.data = data
self.index = len (data)

def iter (self):
return self

def next (self):
if self.index ==

raise Stoplteration

self.index = self.index - 1
return self.data[self.index]

>>> for char in Reverse ('’ spam’):
print char

nw o o 3 .

9.9 ¥ XL —% (generator)

Generator (¥, 4 7V —% 2B T 5 - 0D TH 7Y —LTT, Pz L —FI3H
WOBMBD L) IcHPNE T, MorDT—YZRTEEICIEyield XEHET,
next () BMENHINB LT, P22 L —F IZMEHCHW L -0 2HELE T (P =
FL—%1F, BTOT—FHERBICEDIDETIN» 2B L TuET), LT
Bl i, P2 x L —F L THHHPIMFRTE L2 L0300 £7

9.9. ¥z XL —% (generator) 95
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def reverse (data):
for index in range(len(data)-1, -1, -1):
yield data[index]

>>> for char in reverse(’golf’):
print char

Q O H th o

VL =Y eflioTTELI LT, BT L7 7 RICHE DDV T L —F &l
ZIETEFT, VL —F %) Ltar 7 M TESDIL, iter () &
next () XYV v FO3HBINIER I N 506 TT,

Pl —FDb ) —ODOHEELREREIE, FOHL ZEicu— AV B E ETIRENH
FINICPREIND L) 2ETT, ZUTLD, self.index P self.data £V o7
A VARG VAR ot 70 —F XD bEHICBEZEHC I LB TES LI ITAD
£9,

AV FZHBAER LD 70 77 L 0FETIREZ ABIRET 21302, Y3 —%
TR HBINIC StopIteration ZXH L F9, I oEZHAGOE S L.
HE OB ZZH L DITHAR, 2EH T BRI TL—Y2ERTE T,

9.10 = xXL—%=X

Wiy = 2L —8 %6, REMoTHRIC2—F 3250 H D 3, VA PN
X DOATTH, FINTER CAERZECRT, YerL =5, Btk
Yrxr L= 23 I nd ) RO LDICHEINTVRET, Y22 -2
VR BTID, FERBY 2 3L —FIHANTS ko LRGN\ E 2H3H Y %
T AMCHEZETY A PAULDBEXEVICELC EBSRELINHRLHD £7,

1l

>>> sum(i*i for i in range (10)) # PIMERD
285

>>> xvec = [10, 20, 30]

>>> yvec = [7, 5, 3]

>>> sum(x+y for x,y in zip (xvec, yvec)) # WhZRD 2
260

>>> from math import pi, sin
>>> sine_table = dict ((x, sin(x*pi/180)) for x in range (0, 91))
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>>> unique_words = set (word for line in page for word in line.split())
>>> valedictorian = max ((student.gpa, student.name) for student in graduates)
>>> data = 'golf’

>>> list (data[i] for i in range(len(data)-1,-1,-1))
[Ifl, lll, Iol, Igl]
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%10

zrﬂ—t7’r:7f7[) ) —

10.1 ARL—FT A VT IRTLNDA VT T T—R

0s B a—lid, ARV =T 4 VI AT L ENET 270005 — 2 b ORE % 2t
LTWET:

>>> import os

>>> os.system(’time 0:02")

0

>>> os.getcwd () # BIEDIEET 4+ L7 Y ZIRT
"C:\\Python26’

>>> os.chdir (’ /server/accesslogs’)

from os import = Tl <. import os EXZME) XHICLTLEI W, 29T
52 LT, BEDKRE S B B AAARBIE open () ¥ os.open() TRIkSN2 D%
BFonE T, HARAAREE dir () 8L P help() 1F. os DL ) B ARHFREY 2 —
WTEEEZT B L EIC, ﬂnﬁﬁ’]&f%’f’?i@ﬁﬂﬁ %"hET:

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (os)

<returns an extensive manual page created from the module’s docstrings>

774NV T 4 L7 FPYOHENZEMEZEDZZOIZ, XDHHRIHEZZEHL LA v
77 2 — AWM shutil EY 2 — L THREINTVE T,

>>> import shutil
>>> shutil.copyfile(’data.db’, ’"archive.db’)
>>> shutil.move (’/ /build/executables’, ’"installdir’)
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10.2 7 71ILDTA )L K A—RREC

glob EY 2 —LTlE, TALZ VDI ANEA—=FBEEIPL 774 LDY A &K
T 270D ERIEL TV T

>>> import glob
>>> glob.glob (' *.py")
["primes.py’, 'random.py’, ’'quote.py’]

10.3 O< Y V5|8

Ih{ b T 2—74 Y74 A2V 7 FTlE, LIFLIFa~y FIA4 vl
ZHOCHELET, IN6D58USE sys B 2 — VD argy BMEICY A M ELTRIMESINE
9, 21X, U PoHlE, python demo.py one two three Z2a< Y F 74 v
bcE#E L BRI eons DT

>>> import sys
>>> print sys.argv
["demo.py’, ’'one’, "two’, "three’]

getopt €Y 2 —ViE. sys.argy % Unix D getopt () BIBDEF IHE> TUHEL £,
OB TEMREDDH 2 a3~y F 74 VUBEHERE X, optparse EY 2 — L TiREI
TWE T,

104 T5—HADQUTAL I METOTSLDIKRT

sys ®Y 2 —WIZIX, stdin, stdout, stderr R TIBMELFAEL T, BED stderr 1,
BEDPIL T — A v =2 L T, stdout D3 A L7 b INTEETH Z06 D55
D5 XHI1CT 5 ETEMTT:

>>> sys.stderr.write('Warning, log file not found starting a new one\n’)

Warning, log file not found starting a new one

sys.exit () 1, AZ V72 T3IE2b - EBHEENRITETT,

10.5 XXFEHDINY — Xy F VT

re BY 2 — LTI, & D EELTFIVILD 72 9 O IEHLZF B (regular expression) % Hefit
LT d, IERIZERBLIEME 2% — BRI IO L TR CThodifl S L7 Rk 2 5
ZFEY:

100 £10. BESATTIVIZYF—
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>>> import re

>>> re.findall(r’\bfla-z]*’, 'which foot or hand fell fastest’)
["foot’, "fell’, ’'fastest’]

>>> re.sub(r’ (\b[a-z]+) \1’, r’\1’, 'cat in the the hat’)

"cat in the hat’

RNRDEERE ST DL &, AR T K TN T LR T OXLFINRAY vy FOHBEHE
DT

>>> "tea for too’ .replace(’'too’, 'two’)
"tea for two’

10.6 &=

math €Y 2 —) )L TlE, BEIZH 21 FE/NBOSEHE D7D D C it 74 77 VB 7
TR AT EFRERMHELTCVET:

>>> import math

>>> math.cos (math.pi / 4.0)
0.70710678118654757

>>> math.log (1024, 2)

10.0

random €Y 2 — /)L TlE, GBI DO WABEEZEBRO OO Y — )L 2L TnwE T

>>> import random

>>> random.choice ([’ apple’, ’'pear’, ’'banana’l)

"apple’

>>> random.sample (xrange (100), 10) # WREZRI WG 7)o 7
[30, 83, 16, 4, 8, 81, 41, 50, 18, 33]

>>> random.random () # 7V NIRIFEINE R
0.17970987693706186

>>> random.randrange (6) # range (6) 167 VY MMHBEIXN TR
4

10.7 125 —RY hNDTF7IEX

A=y PCTI7RALED, AV —Fy 7R bFaVEMBL7DT 57200
BLEKDEZ2—NADBHDET, ZOFTHRIIS VIV AHEY 2—LE LT, URL %
BELTTF—Y 2043 570D urllib2 &, X =L ZKET22DD smtplib B3
HhHET,

>>> import urllib2
>>> for line in urllib2.urlopen(’http://tycho.usno.navy.mil/cgi-bin/timer.pl’):

10.6. #F 101
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if 'EST’ in line or ’"EDT’ in line: # look for Eastern Time
print line

<BR>Nov. 25, 09:43:32 PM EST

>>> import smtplib

>>> gerver = smtplib.SMTP ('’ localhost’)

>>> server.sendmail (' soothsayer@example.org’, ' jcaesarlexample.org’,
"""To: jcaesar@example.org
From: soothsayer(@example.org

Beware the Ides of March.

mmn ")

>>> server.quit ()

Q2 2HDHIZ localhost TA — LY —N—=DPFWTWERHENRH 5 Z LITHEREL TLE
S\, )

10.8 Hft &K

datetime €Y 2 —)lik, HNCREZEMET 270D 7 7 A%, Hililk ik L G
HEOW T TG L T E T, HARRZNC N 28l R — F SN Tw s )7, FHik
TIHHE I DOERECERIED 1D DR 2 T — 5 A U AN FHHICESAZECTWET,
DEY 2—IVTlE, ALY —=VICWHIGLTA 7P 27 PO R—FLT0ET,

# dates are easily constructed and formatted

>>> from datetime import date

>>> now = date.today ()

>>> now

datetime.date (2003, 12, 2)

>>> now.strftime ("%m-%d-%y. %d %$b %Y is a %A on the %d day of %B")
"12-02-03. 02 Dec 2003 is a Tuesday on the 02 day of December’

# dates support calendar arithmetic
>>> birthday = date(1964, 7, 31)
>>> age = now — birthday

>>> age.days

14368

10.9 7— % £

T =% OFEFLCHEAMFTIA bt T BB DWW T, z1ib, gzip,bz2, zipfile,
tarfile EWVWHOEY 2 — )V TCEEYR—FLTVET,

102 £10. BESATTIVIZYF—
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>>> import zlib

>>> s = 'witch which has which witches wrist watch’
>>> len(s)

41

>>> t = zlib.compress(s)

>>> len(t)

37

>>> zlib.decompress (t)

"witch which has which witches wrist watch’
>>> zlib.crc32(s)

226805979

10.10 /X7 4+ =< > ADFHA

Python Z—H¥ Dz, FUMEZRZ 5727 70 —F TR BOMHN 27 + —
PV ADWTHID 720 E 0 ) IRGEIER Z £f> T 3 ADSWW £ 7, Python TlE, £ 9 \»o
7o BERTIC RIS 2 B MY — L 2 52t L T 9,

Bl Z X, Bl DO AN Z BB LT, BN a 7T 7a—F0fRb DIy 7Dy 7
RT Ny I RFOTCALVRFLICEZL LNERA, timeit B 2 — )L 22
X, N7 43—V A O FIXITHALE D2 FT:

>>> from timeit import Timer

>>> Timer ('t=a; a=b; b=t’, ’"a=1; b=2").timeit ()
0.57535828626024577

>>> Timer ("a,b = b,a’, "a=1l; b=2").timeit ()
0.54962537085770791

timeit TIREWREL XL E2RELTVWEDICN L, profile ¥ pstats Y 2 —
NTREDRELa—F70y Z7ICEWTHBEE L2 HET 270D Y — )L 2§
L TWwE T,

10.11 mEEE

BEOWHEDOY 72 b 27 R T A0 —oD 7 Fu—F k. 2 TOREEIR L T
FHEFRFICT A M 2EHE, AFOBRTHBEIZT AN 2ESELLE0RIBDTT,

doctest E¥ 2 — )L Tld, EX 2 —VZBREL T, 7B 7 7 LD docstring IZH@IA
N7 AP OFHliZiT) e DY — NV 2REL TH X, TAFOMED GIFHKIT, i
7O LB E Z2 DG % docstring 124 Y P& R—AFT25E0H)HDTT, ZDFE
HiZ, 2—VIHAZ 525 L 0IERTF X 2 X FoERZHECT LRI, F
X2 XY MITEPILTOLIAEDIIEL WD E I D> doctest Y 22— L DMERTE S L9 (I
LCWwEd:

10.10. /X7 A=<V ZADFHA 103
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def average (values) :
"""Computes the arithmetic mean of a list of numbers.

>>> print average ([20, 30, 70])
40.0

mmn

return sum(values, 0.0) / len(values)

import doctest
doctest.testmod () # automatically validate the embedded tests

unittest Y a2 — )it doctest EY 2 — LI ERBIMEZ A2 DTIIHH THAD,
IO T A ey F 2RO 7 7 A NVTEHRT I ENTEET

import unittest
class TestStatisticalFunctions (unittest.TestCase):

def test_average (self):
self.assertEqual (average ([20, 30, 701), 40.0)
self.assertEqual (round(average ([1, 5, 71), 1), 4.3)
self.assertRaises (ZeroDivisionError, average, [])
self.assertRaises (TypeError, average, 20, 30, 70)

unittest.main () # Calling from the command line invokes all tests

10.12 /Xy 7 U —[E1H

Python (2% “/Nvw 7V —[Alfifl (batteries included)” #*#3H D £ 3, ZOHE¥IE, PEMI
., ZE L 7BERE 2 5D Python DE R Ny 7F —PHAICHIFEICREN T E T, HlZIF

e The xmlrpclib B & U SimpleXMLRPCServer €Y 2 — bk, EgFht O
i L (remote procedure call) Z 2 72\ L 722 E DR WERIZEZTLEVWE T, €
Ta—FEIZE Y, XML 29 7 O OEEZN B ARRII NS D £ A,

e The email /¢y 77—, MIME % D) RFC 2822 12D X v = (FEx
GEUBEBTAANAy =V E2EMT L0074 77V TT, EBIIAy -V %
EELDZELD T2 smtplib ¥ poplib &i#E-> T, email /Sy 77— 12k
(CEZ G0 B A v 2 —PEDOHBELT a— F2frokh, A v ¥ —%v
FMEHED Ty a— Ay ¥ 7a b alDFEERITSLDTEOD5EERY —)L
v FRATVWET,

e xml.dom BN xml.sax Xy —YTld, k%7 — ¥ M Th 5 XML
%%ﬁ?%ﬁ@@@@&ﬁ$—%%k{tfhi?lﬂ%w wv%v;—wf
. GLHVLLNTWE T = RXR=2FAD T — ¥ 2 EEGAEE T 26
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F—=FLTVET, SINEDEY 22—y r—T I3 d % Z £ T, Python 7
TV —=vav oy — e DRITO T —& &M%z B G HEL L £ 7,

o [EFRMLICBE T 2B8BEIZ. gettext, locale BL W codecs Ny T —Y o7
EV 2T R—=FINTVET,

10.12. /Ny 7 U —[@AH 105






11

SRESAT VIV —=FD 2

HI)—ODY T —TlE. Tu7zvia L FulsI v i 2 RisbotmELREY 2—
NEAN—LFT, 2ZITHEITE2EY 22— E, NEBZXZ7Y T FOBKETIZIZEAL
fHnFEHA,

111 HADT7A4—~X v bk

repr BV 2 — LT, REHRaAVTFR, SRR M LIcavrhzEKL TRRT S
W= avdD repr () ZRRELTVET:

>>> import repr
>>> repr.repr (set ('supercalifragilisticexpialidocious’))
"Set([’a’, ICI, IdI, IeI, IfI, rg/, -._])n

pprint €Y 2 — L&) & fHAAAMP L —HERMS K O S BT
IND EXHHIHTE £T, WHVEEITICO 7 285E121%, “pretty printer” 2387 % 3B
LT, ANTREGEZHBELLT VL)AL VT b 2BALET:

>>> import pprint
>> t = [[[["black’, ’'cyan’], "white’, [’'green’, ’"red’]], [[’magenta’,
"vellow’], ’'blue’]l]]

>>> pprint.pprint (t, width=30)
[[[["black’, 'cyan’],
"white’,
["green’, ’'red’]],
[['magenta’, 'yellow’],
"blue’ 111

textwrap EY a— ik, —BEDXZHEL A7 Y —VIRIZE 72D INE 5 L9 I
LT

107
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>>> import textwrap
>>> doc = """The wrap() method is just like fill() except that it returns
a list of strings instead of one big string with newlines to separate
. the wrapped lines."""

>>> print textwrap.fill (doc, width=40)
The wrap () method is Jjust like £ill ()
except that it returns a list of strings
instead of one big string with newlines
to separate the wrapped lines.

locale Y a—id, LT EICRfb L 27— £BEADF = R—21c7 7 & A
LT, locale D format () BIELD grouping JEM: % 213, B D %47 % L] 72 [X
Yo XTI/ N—7 LT 74—y FTEET:

>>> import locale
>>> Jlocale.setlocale(locale.LC_ALL, ’'English_United States.12527")
"English_United States.1252’

>>> conv = locale.localeconv () # get a mapping of conventions
>>> x = 1234567.8

>>> locale.format ("2%d", x, grouping=True)

"1,234,567"

>>> locale.format (" ", (conv[’currency_symbol’],

ce conv [’ frac_digits’], x), grouping=True)
r$1,234,567.80"

11.2 XFNF7>TL—h

string BY 2 — LT3, KT, =¥ F2—IPEHICHETE 2R C2 2
7z Template 7 7 AMASTCWET, DOV FA%EI &, 2—FB7 7V r—vav
DODHNZHAY A R LT VEZICETCZESIIZI LR THLTAET,

TV 7L — Tk, s L AR Python il 74 (EHF LTV —Ra7) D 6kb T
L—ARNTHZEOET, 7L—RARNVT O 2 AFEIRNCH L, FICAR—2%
FSELRCTOHRAICHEHF 2RI ONET, ssDEHICTBE, s HEZI AT —
7TTEET:

>>> from string import Template

>>> t = Template(’${village}folk send $$10 to Scause.’)

>>> t.substitute(village=’'Nottingham’, cause=’the ditch fund’)
"Nottinghamfolk send $10 to the ditch fund.’

substitute () AV v Fld, 7L —RAFNVFITHY T 2EBEES T —Y — Fol8uc %
WIGAIZ KeyError ZEHLE T, A==V R7 7Y r—2 a v ois, 2—¥8
ANTET =V BEIARRRLBEVBHLIDT, RELILT—IVBHDETVL—ARNVY %
ZDOFEFICLTHNIT S safe_substitute () XV v F2Mi) HHEYITL & 5
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>>> t Template (' Return the $item to Sowner.’)
>>> d = dict(item="unladen swallow’)

>>> t.,substitute (d)

Traceback (most recent call last):

KeyError: ’'owner’
>>> t.safe_substitute (d)
"Return the unladen swallow to S$Sowner.’

Template 2% 77 7 2{kT % &, KU XFZHAETEE T, WAIX, HE 770
AN FTHHZEETL2—T 4V T4 ZE> T & LT, BHAEDHMNLHIERD
=V ABZ T, 77ANMERE VST L — ARV — v VRS EREAL L L
ERCE

>>> import time, os.path
>>> photofiles = ['img_1074.7Jpg’, ’'img_1076.73pg’, ’"img_1077.3pg’]
>>> class BatchRename (Template) :

delimiter = %’/

>>> fmt = raw_input (' Enter rename style (%d-date $%$n—-segnum —format) :

Enter rename style (%d-date %n-seqnum %$f-format): Ashley_%n%f

>>> t = BatchRename (fmt)

>>> date = time.strftime (' 2d%b%y’)

>>> for i, filename in enumerate (photofiles):
base, ext = os.path.splitext (filename)
newname = t.substitute (d=date, n=i, f=ext)
print 7 {0} ——> {1}’ .format (filename, newname)

img_1074.jpg ——> Ashley_0. jpg
img_1076.3jpg ——> Ashley_1.jpg
img_1077.Jjpg —-> Ashley_2.]jpg

TV 7L—=1rDb ) —ooH&EIZ, HEDIH IR0 aayy 7ok
TS, v 7L — 2213 ARAYLDT 7L —F%2 XML 7 74 VHREXL T F A
FOLAR—FbF, HTML TE»N7zweb L A—FHAZEICESHZONE T,

11.3 N\ FUF—% L O— RO

+The st ruct module provides pack () and unpack () functions for +working with vari-
able length binary record formats. The following example shows +how to loop through header
information in a ZIP file without using the +:mod:zipfile module. Pack codes "H" and "I"
represent two and four +byte unsigned numbers respectively. The " <" indicates that they are
+standard size and in little-endian byte order

struct EY 2=V Tlk, AIEZEDNA F YL a—FEXZ28ET 2 pack() ®
unpack () EWVOBBZREEL TuE T, IFTOHITIE, zipfile EY a— )L 2flib

11.3. X1 FUF—=F L - KD 109
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TN, ZIP 7 7 A VD ~y FIERZ KA T2 HEZR L TOETH" L "I" Lw)h Ry
IRFIE, ZNEFN2NA FEANL FPOFFFHLBHEZRL TCVET, "<" i, 2D
Ry IR EPEEDOY A X THHD, N b A =5 =) PV VT4 T THDI L%
ALTWVWET,

import struct

data = open('myfile.zip’, "rb’).read()
start = 0
for 1 in range(3): # show the first 3 file headers

start += 14
fields = struct.unpack ('<IIIHH’, datal[start:start+16])
crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

filename = data[start:start+filenamesize]

start += filenamesize

extra = data[start:start+textra_size]

print filename, hex(crc32), comp_size, uncomp_size

start += extra_size + comp_size # skip to the next header

11.4 YILFAXL v KL

A Ly R (threading) & 1Z, TR EEBIRICR WVHEBD Y R 7 238 T 277 =y
7TCT, ALy FIZ, 2—FDANZZIMFITDOD, TRTHDOY 27 28T X
VT IV = avo)EEEEOET, Ehr—RA 7 —XIZiE, VO ZHDAL vy K
DOFHRABE EWH L CHEZI 2 EWH) HOH D £,

PTDa—F7Tid, BAKEDEY 2 —)L threading TAAL D707 7 L %2EHHh L%
PDOHBRTHNDY 27 2EEIROND L H T L HEERLTCWET:

import threading, zipfile

class AsyncZip (threading.Thread) :

def _ init_ (self, infile, outfile):
threading.Thread._ _init_ (self)
self.infile = infile

self.outfile = outfile
def run(self):
f = zipfile.ZipFile(self.outfile, ’"w’, zipfile.ZIP_DEFLATED)
f.write(self.infile)
f.close()
print ’'Finished background zip of: ’, self.infile

background = AsyncZip ('mydata.txt’, ’'myarchive.zip’)
background.start ()

110 BN BESATIIVIZYF—-ZD 2
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print ’'The main program continues to run in foreground.’

background. join () # Wait for the background task to finish
print 'Main program waited until background was done.’

CNLNFALY 77V 5=y avzES ETRbEELOHEIX, 77 Y —RA%
G925 AL v FREIDFF (coordination) TY, Z DRJEZEIRT 578, threading E
Pa—NTlEuy 7oA XYM REEH, v 74 0o BL DRI ST 4 TR
REELTE T,

CIHOLTy =g —h, bxo& Lzt hoRGCcHEREE Z2MEL25 E& 2
FTIEBDHDET, Lo T, ¥ RAVZHFETIE Queue Y 2 — L& fio Tl A
Ly Fp6—2DALy FICYZZRAL2REDIAR, —DDYY —ANDT 72 A%ZT
ELRFDODALy FICEFIELZ 77 —F 280 T, AL v FEOMEELHE
IZ Queue.Queue A 7Y =7 Faflid) L, REDEZICHD, AEEEE D, B
DL £,

11.5 O

logging €Y 2 — LT, B DHEBER Z L A L FMIED H % 1 75diRs AT L %21
L TwET, ROEHELENETIE, v/ XAy —V% 7 74 sys.stderr IT3A
BLET:

import logging

logging.debug (' Debugging information’)

logging.info (' Informational message’)
logging.warning (' Warning:config file not found’, ’server.conf’)
logging.error (' Error occurred’)

logging.critical ('Critical error —-- shutting down’)

FEDOa—FEMU D X9 BHiciz) £7:

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred
CRITICAL:root:Critical error —-- shutting down

T 7 AN TR, B ZERCT NNy 7 X v =Y oI IE S, B EEL 5 —
WICEE I E T, BIRAREZRE/ICIE, email, 7—% 77 4, Vv b, HTTP ¥ —23~
DFEZREDRDH Y £, F7l27 4 V5 2T % &, DEBUG, INFO, WARNING, ERROR,
CRITICAL £Vt X v =Y DT 744 YT 41> THLELEZEHTEET,

T JElEkS AT Ll Python DL EERETEETL, 77U r—2a vz LT
bAARIRARTEL L), 2—FDPHETELIRE7 7ANVTHORETEET,
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\

11.6 5528

Python [FHENNIC X B ZEHML I T (FEAEDA 7Y 27 MEsHA Y v AT
BHL, A=Y a2V 7 a ¥ (garbage collection) TIHERZSHZRELET), A7V =
7 MINTI2RBOSEB R o T LXK T2 XY IBHINET,

ZDEI BT 7u—FRIEEAEDT ) r—2aryTH) FLEEL 928, hucid A
T2 e EILHNOGHTTHHAT 2 ETOMZITEIL TBELWEAELH D T,
R Bo, A7V 27 FREHTAEITTE 7Y 27 MICRT 2 EANLZIBEZES
CLILHEHSTLEVET, weakref EX 2 — L Tld, A7 27 F~NDOZBBEES TIC
BT 27200Y —LZ2RHELTuET, HBHRA 7 27 bR EICR S L, 555
(weakref) 77— 7L 6 HEIWICERE I, a— Ny JEIEDS P A3 3, 55l
25 MR 2SN 1Z, fERI A FDOREWA 7P 27 DX vy adidb) T

>>> import weakref, gc
>>> class A:
def _ init_ (self, wvalue):
self.value = value
def _ repr_ (self):
return str(self.value)

>>> a = A(10) # create a reference

>>> d = weakref.WeakValueDictionary ()

>>> d[’'primary’] = a # does not create a reference

>>> d[’primary’ ] # fetch the object if it is still alive
10

>>> del a # remove the one reference

>>> gc.collect () # run garbage collection right away

0

>>> d[’'primary’ ] # entry was automatically removed

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
d[’'primary’] # entry was automatically removed
File "C:/python26/lib/weakref.py", line 46, in _ getitem_
o = self.datalkey] ()
KeyError: ’'primary’

11.7 YA NREDIcHDY —IU

% DT — 7GR, HARARY X FRIZfHSFTETHED £, &iFwz, Rl
FHAAARY AR EIZEINT A=V A LED N L — A 728D X 9 I
ZELHNET,

array €Y 2= Tlk, MUIBRD T2 1F%2 a7 MRFETE S, U R FRC
7z array () A7 =7 b 2L TuEd, DITOFITIE, BHELEHD 16 A
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2% E T2 Python BHEMD Y 2 F DD I, 24 FOFRFSHL D 2R (Z A 7
a—F vgm) 2o T AEUERSZ R L £ T

>>> from array import array

>>> a = array(’H’, [4000, 10, 700, 222221])
>>> sum(a)

26932

>>> a[l:3]

array ("H’, [10, 7001])

collections €Y 2 — )L TlE, YR MBI deque () 7P =7 FZEHL TWL
9, deque() A 7Y =7 FTE, 77— DBME FEHEh & OHLD Hi L 2%End 22 i,
HFRICH 2IEHOBRIMMEEIC D T, 29 LA 7Y 27 MEF 2 —DFEECIEENR
(breadth first) DY Y —fRFICIAVGT W E 7

>>> from collections import deque

>>> d = deque(["taskl", "task2", "task3"])
>>> d.append ("task4")

>>> print "Handling", d.popleft ()

Handling taskl

unsearched = deque([starting_node])
def breadth first search (unsearched) :
node = unsearched.popleft ()
for m in gen_moves (node) :
if is_goal (m) :
return m
unsearched. append (m)

YR RO DFIEDINICH, BEHES 4 77 )12V — P EADY A FZEET 57
DDOREBEIZ T bisect DE I Y —ILHREEL T F 7

>>> import bisect

>>> scores = [(100, ’'perl’), (200, "tcl”), (400, "lua’), (500, ’"python’)]
>>> bisect.insort (scores, (300, ’"ruby’))

>>> gcores

[ (100, "perl’), (200, "tcl”), (300, ’'ruby’), (400, "lua’), (500, ’'python’)]

heapg EY 2 — L TCld, BHFDOY A M TE—7%2FET 270K ZRIL TV ET,
t— 7Tk, BAEWEEZ b >y P ohlcYunfEICEBEINE T, E— ST,
BRIV A F2Y =524, RADEZ O DERBITHEVRERL 77X T 5 L9 %
77V — a R TY

>>> from heapqg import heapify, heappop, heappush

>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]

>>> heapify(data) # rearrange the 1list into heap order
>>> heappush (data, -5) # add a new entry

>>> [heappop (data) for i in range(3)] # fetch the three smallest entries
[-5, 0, 1]

11.7. YR NREDIzHDY —IL 113
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11.8 10 EZEN/NFUEE

decimal Tlx. 10 EFE/NLOGEMEF Z Y R — b7 % Decimal 7 — ¥ RZ L L
TWET, HAAALD 2 EFEVNEDFLETH 5 float ITHRT, TOHF BT TR
D3 D DIFENZ DI, B % 10 ERELCHBREE ORI, 1Y £ 72 3B Lo BRI
o MO OFE, BIIMTEDBIFDNEN I 5B R EDO T 7V r—2 a v,
I —FPFFEOMREFAUHERRZEF T2 L9777 r—2 a vOBAETT,

Bl Z1E, 70 2> b OEEERIZH»D S 5% OBiEZEHE L L9 L35 &, 10 EDFH/N
BUEE & 2 ED RN BUEMETIHEI FERIC > TLEFVET, FIZIEUTD X 9 24l
TlE, FFERREZIUETAL TRy PHEMICLE) E T3 EELDIE>E D BN E T

>>> from decimal import =«

>>> Decimal ('0.70") + Decimal(’1.05")
Decimal ("0.7350")

>>> .70 « 1.05

0.73499999999999999

Decimal Zffio it T3, REMHOXuBREINTE D, ARIET 2 KoM
5 HEIICAE Y 2 4 KT & HIT L TWE S, Decimal BFEHE LM U GETiHAEZ
Ty 2ERE/ N DY 10 BRI 2 IEFEICRBITE 2w 2 itk > T2 E 5%
&L T T,

Decimal 7 7 AIEEESEZ RIATE 2720, 2 EFE/NSUSETIIIIE D ICEHE T
ERVEIREY 2 uDFHELEHET A FSEHTEET:

>>> Decimal(’1.00") % Decimal(’.10")
Decimal ("0.00™)

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal ("0.17)]1x10) == Decimal(’1.0")
True

>>> sum([0.1]%10) == 1.0

False

decimal €Y 2 — V%) L, HELZITORBE CRANER 21T £ 7

>>> getcontext () .prec = 36
>>> Decimal (1) / Decimal (7)
Decimal ("0.142857142857142857142857142857142857")
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%12

= &A% 7

CDF2—bPYTNZHAZI LT, 8Z5 L Python ZfioTAHR LK) LWVIFELEET
FIH o7 ETL &) — BEMHOMEZ BIRT 27912, Python ZiEH L THA
72 o3P TT, T, Z2NTREITHRZ L5 X 0D TLE I ?

ZDF2a—1FY 7 NIEPython D FFa Xy T—ravky hO—HTT, £y FOFD
BORXaxrF—varvzul 20N L 7!

* library-index:

D= aT7 NV EEo ko TEL EENTT, Zo~=a 73R, B, e
FAT7VDEY 2= )IZDOWVTDOERLY 7 7L Y ATT, FEHERNZ Python AL
GE fe< SAD BMa—F2EATHWET, Unix X—ILRy 7 ZADHHAA
A, HTTPIZ X % F¥ 2 X v PG, SLEDAEK, a~vy FI3A4 47> a v ol
XENT, CGL 70 7 7 LDIERK, T— Y EMiPZ DM SADI A7 DI-DDE
Ca—Nb0FET, AT 7V VI 7LV AR ERSE LT, MHHTE
BMDAR =20l EMWTEET,

o install-index 1%, fth® Python T—HIZ X > THPNINFEY 22— L% EH) o T
AVAL=NTE0EHIAL TET,

o reference-index: Python DXkt v ~wv 74 7 AZFHELCHHL TWE T, SttrDlx
RETEN, BitDmeEENA FELTHEHTY,

More Python resources:

e http://www.python.org: X 4 @ Python Web %A +, ZDH A iz, a—F, F
¥Fa2XVb, ZLTWebDHEZED Python ISP L 72 R—F ~ND KA V¥ 03D
DEFT, TOWeb WA FIMHDHE ZLDIEIFRGH. Hl2iFa—a s,
HAR, A=A 72U 7HETII—INTOET, HIBWRMEICX>TE, XA
YOHA LD I T—DIF)BHErL LNERA,

e http://docs.python.org: Python F¥ 2 X ¥ F ~NOFER VLT 7 22 L £ 7,
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e http://pypi.python.org: Python /8y 75— A v 5 v 7 A Bl Cheese Shop T,
I—HERD Y7 v a— K TE 2 Python €Y 2 — VK5 TT, a—FDY ) —2%
L7, T2IBERTSZETHDOADBERD2TSNE T,

* http://aspn.activestate.com/ASPN/Python/Cookbook/: Python 7 v 7 7 713 a2 — R,
EYa—), FHWNBEAZY 7 FOERZaLV 7> ay Ty, FEALDIEFALD
K Python Cookbook (O’Reilly & Associates, ISBN 0-596-00797-3.) (T X 41T \»
7,

Python ICB T 2 EHMZ L), MEZMET 2D, Z2a— A7 V=7
comp.lang.python M6 L 72 D, python-list@python.org D X —Y ¥ 7 ) A b
WWEETHILEWTEET, =2 — AT N—7L A=Y 7Y R MIMHEERI AT
DT, ELLDICARRANEINIA Yy =Y IFHBMICHL ) —HIcbIEEINnEd, —
FHSHY 120 @RREE, HMZ (2 L T2 OffM), FEEORE, ity a—1o7F
TUYADERINTWET, ®ET S, 47 XS5 [N (Frequently Asked
Questions, FAQ L bW £ T) DY R F 2R T %2>, Python ¥ — A& 2 — FEARY D
Misc/ TALZ P ZETEIIICLTLES W, A=YV VYT IYR DT —HhA4 7
http://mail.python.org/pipermail/ TAF T2 Z ENTEEFT, FAQ TlF, MELEENIKL
BN 2E8MDL CICEATVWET, EDIA T HEICN§ 2MENT TICA-T
WL LNEEA,
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XNEEANmEE E AN B

HH/N—Y 3 D Python 4 ¥ 7'V & Tl&, Korn ¥ =)L GNU Bash > = VICH 61
BEERE I 7, BHED ATATICN T AR & A VY B2z R —F LT F
T, ZDOHEREIX GNU Readline 7 4 77 ) Z#flioTHEINTVET, 2DIF3A4 771k
Emacs A7 AL Evi A A NDfREZTR—bLT0ET, 74 77V IKIIMED F ¥
AVEDRHY, TITENZHEDIETOLDIEHD FEA; LT, HEARIZOWTEH
WCEEET A2 EICLET, 22 THREZMNGFENLZRE L & A FVITDOWTIE, Unix iite
Cygwin (RO A ¥ 7V ¥ CTH 7> avE LTHHTE I ENTEET,

Z DETIE, Mark Hammond @ PythonWin /8 v 7 — %>, Python & & HIZEAMA I L5
Tk XR—ZADEEEITH % IDLE IZH HimERBEIC O W TIEES LEEA ., NT £ED DOS
Ry 7 ARZ DD DOS & L XX Windows ZHTHEI a2~ FiTE A M YMEHL & F 74
DHDTT,

13.1 {TiRE

AITOREIT R =P INTVEEAE A VI VIR RELEFZ KTy 7+ %2H
L TOBBRIZIZWOTHOHENIC R > T E 3, BEDITIE, HEEIN 7 Emacs il fHll 7
ZHOTHETLILNTEET, ZOH)LROEAELDDLE LT, LTDL) X —2
HH £9:c-A(Control-A) 1 — YV NEITDRIANEEH I T, C-EIFTRKBE~BFH I
HEY, C-BIERHSGHN—DOBEIEET, Cc-FIZESRAEEH I 9, Backspace
A TXTFRE L E Y, c-D RBIEHFMICE»r>THLET, c-K IZIEGM
> TITDED Z kill L (B L) £9. Cc-Y ZmEIC kill SN723FF% O yank
L (OHL) £9, C-underscore RIEDEHEZILICKE L £ 7, Tk, #HIELTE
IEALIDDIEDZ EWTEET,
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13.2 E X KN EHR

R MYEBIZROLIIEHE ET, ANINZITDI B, BIrThwEfrIniirii
TRTERA MY ANy 7 7IBREINET, ZLTC, 7RV 7 FDBERINS L ZITIE, &
APYNRNY 7 7DD NOFTBITICEBEILEY, cC-PIFEA MY NNy 77Dz —1T
W RCEHL EL)ET, c-NIZIFEFTPTCBHLET, EAFINY 77DED
TOMMETHIENTEET, fTPWEINS L, ZNZ2RT DIy 7 DHjIC
TAIVAIPRRNINET [#]_, Return ¥—%2#T LHETHA VI 7Y I NES
NET, C-RIZA VIV R I NEMFAY —F (reverse search) Z R L. c-s IZIH
J7A—F (forward search) ZBHIG L £ 37,

13.3 F—FID LT

Readline 7 4 77V ® % —#| D 24T (key binding) % Dt /8F X ¥1X, ~/.inputrc
EVIHIPIEL7 7 ANV HB_ICa2 VY FRES ZETHRYA ATEET, ¥—HIDY
ToEAlx

key-name: function-name

ER TS

"string": function-name

T, A7y a v oiREER

set option-name value

TY, PIAIE, AFDOXIICREL £7:

# vi A AINOMREREIRT 5 .

set editing-mode vi

# —ATRT Mo THRET 2

set horizontal-scroll-mode On

# W OPOXF—EHIMT 5
Meta-h: backward-kill-word
"\C-u": universal-argument
"\C-x\C-r": re-read-init-file

Python Tl3., Tab IZX T 5774/ FDED Y TIE TAB DffiATY, Readline D7
74N ETHDE 7 7ANGHTEHETEZOTERLTLES Y, L, EHLTH
Readline D7 7 4 )V F 2 E D BT D% 6, ~/ . inputre i
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Tab: complete

ZANIULTREZ FEEZTH2IENTEET, (bBAA, Tab Z2flioTHITEZITI DI
BTV a4, CORERTIEA VTV FINEMETEZ AN LIS B ET, )
BRGEEY 2 — VHOHBNGMSENR A 7> a v E LCHHATE ST, Wiz %
7)Y OMNGEE— FTHEIMCT 212, LTOEREZAY— Ty 77 74 IENL
ESCE

import rlcompleter, readline
readline.parse_and_bind(’'tab: complete’)

COBREIF, Tab ¥ —2M5EHAEUCHME L £9, 76> T, Tab ¥—Z N7/ LHf
SEEAHDYR S T fliSEHERE (X Python DX D4R, BEDO U — A VA, B L FIH
MEEREY 22— NVAEZME L ET, string.aD &I % Fy bTRY SNz onT
X, wmBED . FTOXEZIHEL., HRELUSEonA 7Y =7 b oEttd o flisefsE
fizRLEd, _ getattr_ () AV Y FZFoA 727 FBAEETNTWEEY;
= getattr_ () 77V 7= avERDI—FZETT I LNAEVLDOTHE
HLTLES Y,

IOVRSTELRY = 7 7774V MTHIOX S IR £3, ZoflTik, FR
L72AHIDAEICZ S LHIBRSNDDIFEH LT E S W, 2k, AY—F+7v7 77
ANEEa ey FERUARIEMTERITINT V2D T, AERLRTZFRE L THEs
BRECEWER Z 20X 1T 5720 T, import SNZEY 2—ILDI B, os DX
ABRA VI TIVIDIFEAEDR Y > a vy THELEDDIZOWTE, L TEL LEH
WEIY DD LNFHA,

Add auto-completion and a stored history file of commands to your Python
interactive interpreter. Requires Python 2.0+, readline. Autocomplete 1is
bound to the Esc key by default (you can change it - see readline docs).

Store the file in ~/.pystartup, and set an environment variable to point
to it, e.g. "export PYTHONSTARTUP=/home/user/.pystartup" in bash.

Note that PYTHONSTARTUP does #not* expand "~", so you have to put in the
full path to your home directory.

FH oFH OFH OH OH H K W W

import atexit
import os

import readline
import rlcompleter

historyPath = os.path.expanduser ("~/.pyhistory™)

def save_history (historyPath=historyPath) :
import readline

LERA: ZUET 7 4L P BRED Readline TN EFH A, set mark-modified-lines on &
IfT%~/.inputrc ¥ 7 IIBREIZAE INPUTRC DMEET A 7 7 A WICEL LT k> TH NS X 91Tk D
7,
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readline.write_history_file (historyPath)

if os.path.exists (historyPath) :
readline.read_history_file (historyPath)

atexit.register (save_history)
del os, atexit, readline, rlcompleter, save_history, historyPath

13.4 fZ&R

ZOWRREIE. WD DA > 7 7 ZICHRIUIKRERESTT,; LA, F20WLD
DOEEIPERINTOET: HIZIE, T2 T 2 L ZICIELWA VT Y FBERI N
SPETL X9 (S—HIERDITTA VTV b b =2 UBRENE ) 2 A>TV ET),
TS v TV I DY VAL T — TN Z2HioThb b LNERA, Pol®
I3 — bR EOXNIEEF 2y 7 T5 (HBVIEHRRTE)a~xry FHHEHTL &9,
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FEVNERER. T OREEHIR

FEVNBUREUL, BRI 27Ok, EEE 2 L5 QELED) a8E LT
KBS TwEd, BRI, M

0.125

&, 1/10 + 2/100 + 5/1000 & W IH{EZFiH £T25, ZnEFEERIC, 2 EEDTE

0.001

Z02+0/4+1/8 L WIHIEHIZZD £, INS ODOTBRFECHZR>TWETH, &
o, REIDOTEIIHE 10 TR I NTE Y, “FHODEIIFE 2 Tid s Tw
22 EDNENET,

PRl Z B, IFEAED/INEIZ 2D DR E L TIEMEICRD T Z LD TE EFXA, #
DFER — Iz, AJTLU 72 10 EDIFEV/INEUSENE, 2 EEDIFE /N TIERI S -
%, HEBlcer vICEEINET,

RPNEFEE 10 209 A ERICHEETcE T, o813 %2BL AL LI, T8
17313, HEE 10D EL T, UTDOXHIIERTE I ENTEET:

0.3
X I IEME 2 TRl
0.33

TY, IHICIEMEISERT % &,

0.333

L DIBREETT, AT Ze L CEI )P, MERIIRE L CEE LR 13 123k
FHA, L2L, A LODIEMEZRERICIZ > T TL X9,
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kI, 8% 2 L LARBTKEE S &b, 10D 0.1 1335 % 2 L LT
IEMEICRILT 2 2 L I3 TEERA, HE2 Tl 1710 (3P5BR/NK (repeating fraction)

0.0001100110011001100110011001100110011001100110011...

ERDFET, EZOEROMITIED S &, ERMEEZSGS Z LIRS, NI 2, MU
T X 7mFHfE:

>> 0.1
0.10000000000000001

CH S B THEIITY,

SHTIE, BEAEDTL Y TIE, 0.1 Z Python D70y 76 AT 2 E EDLS
BEEREZBHICLET, 290 0d LOELAD, ZUIN—F7 = 7FEINK
FMEZIETI2DICHCTVWEE Yy M~ Ik o THEA D, Python IZHIZw s~
W2 HETRHIEIN TS, B 10 EDEZER L 2z, I+ 10 ETERL T
TEHREFELLTT, ZEAEDY VTIX, Python 280.1 ZEEET % 72912 2 VT
L7-EBEOfEZ 10#ETETE, LT X)) R

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

I27%%TL £ 9 ! Python 70 ¥ 7 M, XFHEBZTE 5 7201 LTS repr ()
ZEOLE T, ZEV/NUS DG A, repr (float) IZED 10 #EEHZ ARIECT 17 K TH
O, LT k9 Bfon

0.10000000000000001

ZITVE T,
repr (float) DA 1T HIOMEZERK T 2DIE, TOfE (FEAEDT V1T
. BETCOERDOFH/NESEE x IZOWT eval (repr(x)) == x DD ZODIZ+5

T, DPOEBFE 16 KO B LR w6 T,

U 2 EEDFEVNEEOME T Python DN TH, V—Ra—FDONTTHi
L FEVINBSTEHEZ R Z 2 N—F o 27 LD, TXRTOSETH U HOBRSTA L
F9 (7L, BEICE-oTE, T74NVFDE—FRETOHNE—FTZ2D#E%Z FR
LW b LItEEA),

Python DfHAIARD str () BIBUIAIIBR T 12T L ERL A, 20D, ZDH
HEROYIHEHLIZWER Y DD LNEFYA, ZOBEEIT eval (str(x)) EL7E
FICxzH\BL 20 EBL T, HHZHTHRZICEIFE L2 LEEA:

>>> print str(0.1)
0.1

HEEWIEZEZDLGIZ, FOFRRIIEETH S EXAIDCDIZEELRILTT: v VY HOD
EIZEEEIC 1/10 TlE e, HICED2 Y YHO RRSNBEZ IO TWE LT DT,
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Python Tutorial, 'V ') —X 2.6.2

FREIRSIEDHD T, B BT

>>> 0.1
0.10000000000000001

2T, round() Bz fi-> THZUI DT, BifFd 2 1T L 2wiBichr o nik
ELEY, LaL, FRIMEKAFRCMHETT:

>>> round (0.1, 1)
0.10000000000000001

RIEIZ, 7017 28 T-DICHEIN TV S 2 EEB OB/ NEUS B OfEIZ, 3 T2 1/10
N T HREDOEBICZ>TED, HZHENLO LY ELTH N EF LIRS R
WEWH T ETT: TTILfEIX, round () TEHEOLNAHICES>TWAS LW bITTT,

b9 —DODEEL I Eix, 0.1 DIEREIC 1710 Tl Wz, 0.1 2 10 JinEd 5 L s
10 Ronwltdbdhsd, LWwHIETT

>>> sum = 0.0
>>> for i in range(10):
sum += 0.1

>>> sum
0.99999999999999989

2 HEDIFEINEUR BN T 2 EMEE X, 2D L) BEIMMEE 7 SAFFOTWE T, 70.17
WBIT IR, AT “RBLLF — OFTREMICHHL £ 7, 2 EEOIZEI/NEURTH
FIZE b %) ZDMho X CHIS N7 B2 FHRIZEY L T The Perils of Floating Point %
ZIL T,

BRIV & "B REZZHD FHA”, TTH, FEVNUSED 2 & 210
L 2\ T 72 &E | Python @ float BUAEIC BT 5 = 7 — 13iFE/ NEUS LN — B =
THRERITOVELDTHY, FEALED2S Y ETIE—2oDEREH - D EA 25453 4y
D1TY, TOFEIFIZEAEDERTHED DS DT, FEYNIOTIHEE X 10 i
DB Z 137 FEV NS OB 2T 7212479 L, B MOMEDWELZ TS C
EEDMCEEDTBOLTLEZ Y,

R r — AT 5 —77C, HEROZE/NGTEBE ORI TIE, BRI 2t R
D% B E 7% 10 EDHTBUC KO TERT 5D % 6, RAICIFHIEHED ORI Z2142 2
B TLE), 29 LABFIEE@E str () THED FTL., &0 Zoffldr kil
L7z F0UR, formatstrings I2& % str.format () XV vy FDO7x—<v MEiEZSH L
TSV,
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141 RIFT S —

ZDOFETIX, 70.1” DENHOWTEMNZEHL, 2O XI) By —RIZHLTEDLHITT
TR IEME R o2 A T A 502 L £, 2 2 TE. 2 EEREERHOFE/ NS EIC
DWTDIEBEN AR H 5 b D L L CEhizED T,

KIRITT— 13, WL O0D (EBRITIZIFEAED) 10 ED/NEDS 2 Mk FEB2) Doy
BE L TRETEROEWL) HEIEHBRL T E T, 243 Python (H %\ 13 Perl, C,
C++, Japa, Fortran ., £ X UZDfth% <) SHIRHED D IEMEZ: 10 R 2 RRTE RWVWE
LM TY:

>>> 0.1
0.10000000000000001

BREZIRDBDTLEIND? 11013 2 EEDTETHAICEKHT A2 ENTZ ERA,
4 H (20004E 11 H) D> g, 1ZE A ETXRTIEEE-754 78/ Nl AE 2 L T
D, IFEAETRTDT I v b+ 74— Tld Python DIFHI/INEE % IEEE-754 1281 %
“f% K5 L (double precision)” W2 X F 97, 754 @ double 121% 53 ¥ v F DIEFEZ RO
BABDT, GHEBICATNZITE 9 £92 &, A[EEARIRD 0.1 Z&bIEWED T BI 2
L, JR#sN* DRI L LK) EFBHLET, JIFbx) ES53EY FORBEOELTT,

1 / 10 ~= J / (2%+N)

ZEIET L,

J ~= 2%xN / 10

ERDET, JIFHEICS3 Y FOKEEZFF>TWS (>= 2452 7208 < 2xx53) C
ERBWTE, N &L TRaERfEIZ 56 12720 £7:

>>> 2%x%x52
4503599627370496L
>>> 2x%x53
9007199254740992L
>>> 2x%x56/10
7205759403792793L

Thbb, 5613/ %251 EBEY bOBEDF IO N OHE—DETT, J DL
D ZAHEIZFZDEENDTZHDTT:

>>> g, r = divmod(2x%56, 10)
>>> r
6L

D310 DPoD LT, EOELIIADIEE D L 7% (round up) DT D
9

124 £ 14, FEVINBGUEE, FOMBEEHIR
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>>> g+l
7205759403792794L

fEo T, T54 fEHEEEIC BT 2 1/10 DELYD 2 2 B O ElZ 2#+56 DL EofEi. & L < 1%

7205759403792794 / 72057594037927936

ERDFET, ADMEZ 1P LZDT, ZOMEIFEBRICIZ /10 X DA LINZ W EIgiE
BLTLZIWADELZ 1 LI RWES, BIZ /10 XD bbIIichI b ET,
L2L, EBELICLABEBICII0OTIESD FHA !

DF D, BB 1/10 2 “BERET 57 Z L3R LTH D FEA: SITEBIHFETE 2D,
BEED &) BEE R TH D, 754 DIGKEEIFEV/NES TSRO NS b o L b Kt
BUE:

>>> .1 x 2x%56
7205759403792794.0

LD ET,

Z DFENT 104430 2 HhF iU, BRIET 30 HioHE o WD E5Eo o) iz 5 2
EMTEET:

>>> 7205759403792794 x 10%xx30 / 2%x%56
100000000000000005551115123125L

I EHEBEEE L Tw 3 F MR B A, 10 i il
0.100000000000000005551115123125 IZIFIFHEL WEWH I L TT, ZDHZ B
B 17 i T % & Python 238787 2 EE 0.10000000000000001 124D £3 (b 5
AZDX D HIZZR 5 DIE, IEEE 754 IZHAL TWT, C 74 77V CTHHERIR D IEHE
WED AN 2 T o B8R TT — A DOFHEETIZZ ) Tlrauhrb L EFEA )

141, RITS— 125






%15

HAZEERICDWT

ZDXFEIE, Python F¥ 2 X ¥ FEIER 7w = 7 R IZ X % Python Tutorial ® HAGEGR K
TY, HARFERICH T 2EHMPRELR EDRH D £ L7256, Python F¥F 2 X v MR 7' 1
Pz FDAX=Y Y TYREL

http://www.python.jp/mailman/listinfo/python-doc-jp

¥k, 7P FONTEHER-Y
http://sourceforge.jp/tracker/?atid=116&group_id=11&func=browse
FTITWMEL LI,

15.1 #IERE—E (W)

1.3 fIE: SUZUKI Hisao <suzuki at acm.org> (August 27, 1995)

1.4 fIFR: SUZUKI Hisao <suzuki at acm.org> (April 20, 1997)

1.5.1 AIEN: SUZUKI Hisao <suzuki at acm.org> (August 23, 1998)

2.1 flIER: SUZUKI Hisao <suzuki at acm.org> (June 10, 2001)

2.2.3 #4537 HIER: sakito <sakito at s2.xrea.com> (August 10, 2003)

2.2.3 #fAFR: ymasuda <y.masuda at acm.org> (September 5, 2003)

2.3 2253 FIER: sakito <sakito at s2.xrea.com> (August 30, 2003)

2.3 #fAEN: ymasuda <y.masuda at acm.org> (November 30, 2003)

2.3.3 72257 a: ymasuda <y.masuda at acm.org> (Devember 25, 2003)

2.4 724751 ymasuda <y.masuda at acm.org>, G. Yoshida (etale) (March 20, 2006)
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o 2.4 72473R: moriwaka <moriwaka at gmail.com> (September 11, 2007)
e 2.5 7473 moriwaka <moriwaka at gmail.com> (September 12, 2007)

e 2.6 7247 cocoatomo, INADA Naoki
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8% A

H =R £
ARz

>>>

AVETITATINCETS, T 74V EDPython 70y 7 b, A V5570
TATIFETEINEa—FF TN E L TECHTEET,

AVIITITATTINEBIFE ATy rENa—F7ay 7oxnT %R

2to3

CLFEIR O AFEIR[]. curly brace{}) DN TCERINE T 74V D70 Y T |,

Python 2.x ® 32— F % Python 3.x ® a2 — FIZZ#AT 2 — )b, VY — R a— F %@
L C. ZDENTKZ KA (traverse) LT, JFELMEZ a— FO Ry 2 UHT 5,

2t03 13, 1ib2to3 EY a2 —)LE LTHET A 77 VICEENTVET, AFUF
TH—YDY—=)LELTH) EEZDa~w Y Fld Tools/scripts/2to3 & LT
HINTWET, 2to3-reference M L TL 23\,

abstract base class (flIRIEJK 7 7 R ) Abstract Base Classes (ABCs & B X 3L E ) 13 duck-

typing Z 58T 5 b DT, hasattr() BEDHDT 7 =y 7 TENRIFIZR 28
BNA VI 72— AZERT 5 /7E2ZEME L £, Python (ZIRILDE L k£~ ABCs
%. (collections €Y 2—)LC) 7T — ¥ Mii&. (numbers €Y 2 —)LC) FETY,
(ioc EX2—LT) A MY —2BITREWVTWET, abec BL 2 — L ZFH L THl
HD ABC ZEKT 52 L TEET,

argument (5150 BIEo 2 YV v FiciE S nr-fl, BEoFbTid, 4ioffnize—a)

ERUITRASNE T,

BIEL X YV v FliE, ZDERPICHLETEE 514X (positional arguments, RFE: £ (1,
2) DX LHcHARTZIRES T, 5IEDMEICFEDOEZ NI T % b
D) & ¥ —7 — F5l% (keyword arguments, fl7F: £ (a=1, b=2) DX IH T, 51EH4
BB DMEZ IS T 2 D) DM %2 FFOZ LN TEE T, MEHETIEE ¥ —
7 — PRI ERTYT, BBERCHEUIH LIk, « 2o T, AEBE O ER
ERBEY —r AR AN TRZITR S DEL) T2 EnTEET, HLUL.
X—7—Fol5E »+ 2flioT, HEICANTRZITIN->7-0ELZD)TEE T,

1) A PNTREEORZM ) 23T, 2O z2iHlli L 72 ESE I 7,
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attribute (JE1E) 7 72 = 7 MCBEAN T S5, Py FMEEFZHAH L THRT TSRS
L, BIZIE, A 7Y 27 b oWEMa 2Fi>Tw3 L&, ZDEMIL 0.a TEHR
INET,

BDFL #7552 M (Benevolent Dictator For Life) DI§ T3, Python D{E#H. Guido
van Rossum O Z & T,

bytecode (/X4 k32— F)Python DY —Aa—FlENNf ba—FAataryfran
T, N4 Fa—=FiZPython 7077 LDA ¥ 7Y FNEHTHOETT, N4 Fa—
FligE7z, .pyc® .pyo 77 A4 NICF vy a3, AL 7 74 V%2 FEHICHE
FTTLABIC X D EICEITTEL LI LET (V—Aa—F» 631 ba—FA
DOHEEDa v 4 VI NET), TONL Fa—Fid, LD A Fa—Fic
WG 29 70V —F v 2T X 9 % “IREGHEEE (virtual machine)” TEIWET %
“rh[f] S5 (intermediate language)” &\ 2 ¥ 7,

class (7 7 RA) L=V —EEA 7P 27 V2T 270D T 7T L—1F, 77 RAEHIL
WS, ZDIFADAVAY VA LOBERTHAY v FOEHRLZEAET,

classic class ([HA % A V7 5 R) object ZMAL TV 7 7 A2 TZ2HELET, #
AZANT T A (new-style class) bZHL TL I, IHA Y A )V 7 5 A3 Python
3.0 THIRR S L 9,

coercion (UG A CHID 2 DDR|EZ T 2HE OIS, HEHDA v A5 v A% )|
DRNIEIRD ) BITZEWT 2 2 LT, HlZIX, int (3.15) (FFEVNBUR B B4
D3IICLET, LL., 3+4.5 DA, KL BUIHDN R > TOT (—D 1385, —
DIXIFE BB, EZ T 2E1ICHEC AL 2w E¥A, 29 Th
W&, TypeError BINDEAT &L E T, 2 D DO#EE 7] o ARl A0A A B £
D coerce ZH>TITAF T, #6>T. 3+4.5 X operator.add (xcoerce (3,
4.5)) ZMOHTZ EICHL L., operator.add (3.0, 4.5) EWIHFEHICA
D9, MEHlziTbhwigs, L ZAEDOH 2MTH->TH, TXTDI|H
k7m g —0%, BUZ 3+4.5 £ T 5D TIEARC, float (3)+4.5 LW k9
W, WCANCIERL L Z Ui 8 A,

complex number (HEEH) X CHISN TV EZEBRZIELZD DT, TXRTOEIFHE
WEREHOME LTREINE T, BEIIEBHAAIC (-1 OV IcE R Z2H# T 7-
DT, MIEATIE L EEPNL, TETIE ] EHIPNET,

Python I3 EEUALIAARTHIGE L, BHEDOERGLZM->T T, EBFITRREIC 5 %
DIFTCEHEEET, HIZAIX, 3417 £ D FT, math Y 2 — )VOEZEIRZFH
95121, cmath 2V 7,

BEEBOFERIZD 20 SELBEEOREE T, HEMEZIEL 2 iU, 1 ZIERE,
lEHLTLE>TETL &I,

context manager (2> 7 XA v —Y v—)with XTHFbON 5, BRELHIHEHT 47
Px7 b, _enter_ () & __exit_ () AV FEEHETLILTEONS,
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PEP 343 % £,

CPython Python 7’0 7 7 3 v V' FiEDHHE L 72 5 924%, CPython &\ 9 HiGEIX, T D3
3% Jython *° IronPython & \» - 7z ftl oD 5248 & XHI§ 2 MEHH 2 UIRTHIH S
EJC

decorator (7 2L —%)BHZ R IBIE, HEH. Qwrapper &\ ) SGEIC X > TEH A
g 2DICHHEINET, 7aL—2O— ML & LT, classmethod ()
& staticmethod () 236D £7,

FaAL—FDLEIZS VI Y 7 AL 2 —TT, XD 2O ERIIEWIZE
LHDTT,

def f£(...):
f = staticmethod (£f)

@staticmethod
def f£(...):

TaAL—=FIZOWTD X DFELWIERIX, the documentation for function definition %
ZIL TS,

descriptor (7 A7 VU 7 %) X Vv __get_ (), __set_ (), HBHwIX
__delete_ () DEBEINTWVSE FHRAIAI (new-style) DX 7Y =7 T
T, HD7 TRABENT AN T THr5E, Z20BEEZSHT2EEIC, 20
TAZY) THIHMI N TR 2 8EZ O L 9, @K, getset,delete D
ZediZab tELE, aDV FTAFHENTAE 7Y 27 b EWBLETH, b7
ATV T IDGEIIET A Y I TERINIAY Yy FEZHOHLET, TAY
V) 7% OBfRIZ. Python ZE HfRT 2 ETHIERD FT, LWwWIHDIE, TAY
V78 ZZD, BB AV Y R, 7TanNT 4, JIARXY YR, #IRAY v %
LTA=RI7 7 ADBMRE o774 DBBED R 725 T,

dictionary (&) fEED X —ZHISW)BAT 2 3EES T, dict DV 1ist I

PTHF T, YarohE 28RS, __hash () BIBZFEEL T2
ETDA 7P 27 b EX—I2TEET, Perl Tld/Ny > 2 (hash) EMFIENLTWE T,

docstring 7 7 A, BA%L, €Y 2 —NVOEMIDHE L > T EXFHNY 77T, FEf7
RRICIHIERINE T, a0 L JI2Xko TS, 20752, B, €9 a—
VD __doc_ JEMEELTHREINET, A FrARTYa vy TESL GiE: B
EELTESHTES) DT, A7V 27 FPDFF a2 X F2ESIELWEFTTT,

duck-typing Python (N7 70 75 LAY A NTIEA 7P 27 bofil%E (B4 7Y 27 b
EOBIMRTIEZRL) XYy RRE vy 72 F v 2 15 2 ETHWL £,
(THLZNBAF aTDEHICAZT, HFavDLI)IKBFIE, ZHUIAHF 2
VTCTHH)) AVI 72— AZMEDEBT LI LT, FFEI T v a—
F % (polymorphic 2 {E#AZFFA][ 92 2 LICX>0) FEZH T LN TE X T,
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duck-typing IZ type () ¥ isinstance () Z#EF X9, (7272 L. duck-typing %
RAR—A 7 F A (abstract base classes) THIZTET 52 L TEET, ) Z2Dfbhic
hasattr() 7TA MR EAFP 7u 75 2 v 7 %2FHL £,

EAFP T38n[% & 2 X DEF L 2559 JiDY% 5 (easier to ask for forgiveness than permission,
2 —7 4 — DL, OBETY, Python TIA b Twba—74 VYT AF AN
TlE, WEZED X —PREEPEET 20D EREL., ZDREDFES T
AN 2L £, COMRBTFERSEFETS2a—7T4 v ITAZANITIE, try
XE LW except X SAHLDVFUTT, 2OT7=v 7k, CDOXIH %
BEETLffibNT WS LBYL AF AV ERENZ LD TT,

expression () I DHICEFHliZ 115, —D>0 & DREC (a piece of syntax). =\ 12 %
& VTN, Al BT 7 e A, HEFPEBFOH L & vol, H2IE TR
RO AA DY, D% DFEE E#E, Python IF DR TOMRERELA &
WIDHITTIEH D FHA, print Rif DX IHiIT, RilZZe 6 e\, S (statement)
bHhFET, ALK TIERIXLTT,

extension module (JAREY 2 — L) CR C++THEPNALEY 2 =)L, 2—HF—a—FF®
Python D27 &N L DT 57%DIZ, Python ® CAPI ZHHL £,

finder € 22—V D loader Z¥T A7 =7 b, find _module () E\WIHIHHID A Y v
REIEEL TuARITuEzh A, OV TIZ PEP 302 2SI L TL &\,

function (BH%0) MOV LINICfEZR§, —dlo, Yol hos#eZiy, znz
BIBOARREZFITT 5 L ZIHTEE T, argument X° method HZML TL 23,

_ future  HEEDO R WHi- LR EZBAEDA V¥ 7)Y TEMCT 30T s S
2B TE BT 2 — T, B2, N 11/4 FBRTIZ 212D £,
CORZFEITLTVWBEBEY 2—)LT

from _ future__ import division

Z 41> T EDORRERIE (true division) Z G35, 11/4132.7512%D F
T, FEBRIZ _ future_ Y 2—)L% import L TZ D% G 1L, Hiiz
HEEREDWI O TEME N2 DD T, WO T 7 4L OBREIC R 2 FEDP DD

9,
>>> import __ future_
>>> _ future_ .division
_Feature((2, 2, 0, "alpha’, 2), (3, 0, 0, "alpha’, 0), 8192)

garbage collection (' _R—yal 7 av) b iffibnil ok A®) ZHKT 24
B, Python (X, Python (3Zih ™ v b LEERZSKIZ RO TR § 2 1EERS K2 L
Iy EMOTHR=YaL 7y aryzitnwEd,

generator (¥ =L —%)A TL—F 2RI TT, return XD HIZ yield X
S CTMEONH LS BERE 2R 9 fhid, W OB ERCICRA £,
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BB 2 F L —=FBENE DO FIEZ N LED for V=7 while V—7%
GATED, V=7 DO LANCEE Z2IKT (yield) £HIk->T0ET, Y=
FL—FDRTA T L= 2o THBzETTS L, BBULyield X —V—F
THEZIRELT) —HIFIEL, next () ZMFATROERZERT 57N FHiT%
L £7,

generator expression (¥ %L —X) P22 L —¥ 2RI TT, HaEORKIZ, L —7
BrRERLT0S for A, flifl, 2L TAH 7Y a kit Ao o0T0w5 k)
ICHAEY, 29 LTS nsd, SMIoBIBIcx L Tz B L £7, -

>>> sum(i*xi for i in range(10)) # sum of squares 0, 1,
285

GIL 7u— VA v 7)) &8avy 7 (global interpreter lock) Z ZH L TL I 0,

global interpreter lock (70— N)L A v % 7°Y ¥ 1y 7)) CPython ® VM(©virtual machine)
DT I DDAV Y FEFDVEINET 2 2 L2 GET 5 7-0IcfibhiTws 0y
7TY, 2Oy Z7IZL->T, FARICHICAEVICT 72 AT 5220070k ARE
FAEL 2\ EBREEZ LT\ % DT, CPython % Hifliaffi&Iic TE 30 TY, £ v %
TV ROy 7EPITS L, ZE7 L YEIEERICEB I Ao RE L5 =
WZIA Y TV DEEAL y MUz fiIiTA £ 9, 2O T“ALy FAHR
(free-threaded)” £ ¥ & 7V F #{EA S LB L 722 L 03H D FL70, A libi
TLBRH 7Oy YDA ST A=V AMET T3 L) HEBICNE SN
¥Ll7,

hashable (/> > 2W[88) /\W ¥ aBlgE %A 7Y =7 b L, BAAHEFZED S vy
Y afizfit (_hash__ () AV v FBRE), ioF 727 F LI TE 5
(_eq (O _cmp__ () AVY FPREYA 727 bTd, Rz Ny am]f
A 7227 PIBTHEHU Ny > 2z RO0ERH D 7,

HEOX —PHEARID X v N—=1F, BTy ¥ 2l HZ2fioTVEDT, Ny a
AREA 7 27 b THAILERH D T,

Python D2 TDAZE (immutable) R E)WV A VA 7Y =7 MIny > am/JggTd, J
A FPRHEHE VO LEHAER Yy T RII Ny 2 T[HETIEH D A,

I—YF—EEKT ITADA VAY VAZT 74N Ty Y2 B TYT, 20613,
i3 2 R IcAET, Ny P aflldid ) Ik 9,

IDLE Python DifHAiAABFEEREL (Integrated DeveLopment Environment) 9, IDLE (%
Python DEFER L BLATIC DV T 2 AN GEBEO L T4 ¥ &4 5 7)) 5
TY, FILFICAWTWSRE LT, IDLER XSS, BT 7y b7 4 —
LATENES 2 GUI 7 70 7 —> a v Z2REL e AT OWELR 2 — P %o
TWET,

immutable (N4 7Y 27 M EEDEZFF>7cA 7P 27 FTT, BEARES 7V <
7 MiziE, BdE, X, BXRIY TNV ERHDET, INo6DF 7P =7 Mk
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222 oNEEA, HOMEZEESELRITE, Bt 7227 F 2L &
FIUEZR D A, AEA 7Y 27 ME, BEDN v & BN & 7 2 RDLTH
Wil e R LEd, HECBIT X —0BZ20HTT,

integer division (EEFRE) FlRZEE L R 0BEEABRE T, B2, X 11/4 133K
TlE2.75 Tlda 212k T, 20 YIDETERE (floor division) & WL
NET, ZODEBMTREZIT) &, MRIE OuBUlEE TBIEDNER S 1T) HIC
BEICHRDET, Lol BHHETO—J70% (float D X9 %) MOBEIL DL A
DGR T a0 B R gai X 0 F 9 RN (coercion) ZI8), # Z.1X. 1FE)/N
BOREU TR 2 FRAE T 2 EAERIRFEIV NI R D . BAIC X o TR 2 £
WET, //EETZ/ O D Icfli) &, BEREZEHITEET, _ future_ b
ML TSI,

importer €Y 2 — )V ZRL U —FTE5F 7Y =7 b, finder & loader DEH 5 ThH
HEFTY UL,

interactive (X5E5(%) Python IZIZXEEIIA > 7 7V 3 0D, X2 A vy 7V 507
0y 7 MIANT 2 ERIFEICHEITSINTHRRZ AL 2L TEE T, python &1
LEIBZEATICFTL T LIV, (A E2—F DAL Y A Za—75 Python D
MNEEA » & 7N Z 2B CE 200 LnER A, ) WEGNA v & 7)) 713, Hilw
HBTATTHRLTHALD, B 2=y =Y OHZIWTAS (help (x)
ERZTEBWTLEZW) OIZIEFIENZ2Y —LT7,

interpreted Python |34 > % 77 KD FHETH D, 234 7 FEEDORNHRIALE L
F9, (XNA ba—Far 4 I78H57-0I12, ZOXFNIBEBKTT, ) 2 I TD
AV TVIEEEIZ, V—RAa—FD7 74 V%, FTETAREICL T26
FITIE Lo EER LI, BEFETTELILEZ2ERLET, A2 7V%
ERDEEEIREE. 234 JIBROBFFEL D b/ TNy JOH A 7 )VidF
DD, 707 LDFEITIEFMITENTT, NEEW (interactive) bSIR L TL 7
X\,

iterable (IEH[HEA 7 =7 b)) HEZ DT OBRELF 7Y =27 FTT,

KAERReA 7Y = 7 P OHICIX, (1ist, str, tuple EWV2 ) ETDY =TV R
B, dict ® file EWVoHOLDIES —r V AH H B Wi iter ()
D __getitem () XYY FEFEL LI IFIADA VATV ABGENE T,

FIERREA 7Y =7 Ml for V—7THNPZDME LS DY —r v A GRE: 22T
DY —=r v A e, =V ARTIE I 722 DA L) BER) DSEL E 72 BRI
(zip (),map (),..) THIHTE X7,

AT 7% = 7 b ZMlAH B iter () OFIBELTETE, A7V 22 b
KT 2L T L= %BLET, TDOATL—FIE—HOME%Z 5] Z ¥ TR R T
T, KEAEA 772 = 7 b 25 Bz, @ iter () ZFAL D, A FL—FF
7YV b EHSTR)MBEIEH D A, for LTIE I DIEMEE ABEINICIT O,
MYLDER R L TV—TDRA 7L =% %2R L 3, £ 7L —7% (iterator)
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> =75 VR (sequence), B X UY = %L —7F (generator) bSI L TL I 0,

iterator —3HD 7 — 74| (stream) ZEXWT 247 27 T, £ 7L —F D next ()
AV PR LIFOHETE, 7—25Fh%EFEEZ—>FTORL 7, BDT—
Il ebE, T—7DRHDIT sStopIteration BNt 2 EHL £3, Z D
MT.ATVL—F 7227 P3RTOF 7Y =27 F2HLRLLTED, 21l
Beld next () ZEFEA T StopIteration ZEHLET, A 7L =%k, %
DATVL—=FF7Y =7 PAREZIRT __iter_ () AV vy FEZEELZITFNUI%R
5 oTEN, ZDOETHOA T L—F MO KEHEA 7Y = 7 b #3528
TEAEFEALEDETHHTEEY, HELWHIIMIEBOREZIT) L) ka—
FTd, List DEIHI ) avy 7+ 4727 FTlE, iter() EEICA TS =7
FEELZD, for V—7WNTH) 72Nz, FircRKEFEHOA TL =8 Z AL
¥, SOATL—F IO TATL—F L LTHE) 75L&, Hibl
DA TL—=2a XA THHINIZFA LA TL—FF 7227 F2IRT, 24D
AVTFDEHICRZIET,

£ O M 2 58RI typeiter ICH D X7,

keyword argument (¥ —7 — F5[E) WO'H LIIZ, variable_name= 23FHICH %
5%, 24z, ZOMEBEBENO Eoa— A VEBICEINELE2HEEL T,
F—7—FEIEE L THEZZITINSZDWE LD T «x 25 T 3T
EFET, argument bSWL TS0,

lambda (7 %) 4D A v 74 VT, BEDWOH I N L ZICHH SN 12D
K (expression) ZF¢b £9, 7 L YVBAEZFEAHECL, lambda [arguments]:

expression TTY,

LBYL '"ZAE%R5EDH (look before you leap) DEETT, ZDaA—74 V7T AZA)NLT
k. O LSRR 247 9 Bilc . BRINICHT$E S (pre-condition) lE Z 1T\ £ 77,
EAFP 7 7’0 —F EWIT, keyword:if D37z { S AMEDHN S DRI T,

list (U A I)Python DEIL b A D> —7r v AW (sequence) TT, VA K L) L4HIT
T, V7Y RARTIE RS, O FEETE ) B (array) & RO D DT, EEA
D7 7 A1z 0(1) T,

list comprehension (V) A FNEFET) > —7 VY AHNDETH 50 Id-—HDOEREZ UM L T,
ZORRDP S D) A M RIRT, av R M RFHESHTT, result = ["0x302x"
$ x for x in range(256) if x % 2 == 0] £T5&, 0°5 255 £TD
i E 16 LR (0x.) LaXFI» 62V A M2ERLET, if fildgt 7
ParTY, if fidmWVLEA. range (256) DETOEENMNUHINE T,

loader 22— )L%ZU0— R334 7 27 b, load module() EWIHIHZHIDAY v F
ZERZLTCORITIUIZRD A, Gl PEP302 Z2H L T X0,

mapping (¥ v ) FEX Y v F __getitem () 2o T, FEDOF =TT 2R
ZYER—=1FT2 [dict DEHIR)avy T F+-A 7Y =27 FTT,
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metaclass (X %7 7 R) 7 TADYT FATY, 77 AERIX, 7T A%, 77 ADEE
L RE I TIADYATYEED T, AF 7 TR, ZN630%5| 5L LTS
WY, 79 AZELEMZAVET, BLAEDA 7Y 27 MEASHEIZ GRiE: X
80 FAD)T 7 AN DFEELZREMEL THOET, Python lZAAF LDRXEY I T A
ZUERCTE BT T, BEAEDI—F—IZ-oT, A ¥ 7 7 AFELHHE
DHEVHDTT, LrL, —~HOBHTIE, X¥ 77 RAFWMHTILH Y Nk
ZIRMELET, ZLAFEE? 7 R0 2l ALy Fe— 7280
L7, 7Y =27 POEREZBIH LD, SV IV 2REETLIRE, 4D
BcHHINE T,

method 7 7 AN TERI NI, 77 A@EEE LTEOHINEE. AV Y Fik
AVAIVAZTTY 27 b RE 58 (argument) & LTRITHD £ (2 DH—5|
BUIEEE self EWHEINE T), function & nested scope SSHL TL 72X\,

mutable (ZHU[EEA 7P =7 M ZHU[RELR A 7P 27 MlE. id() 2B 25 2 E7%K
HEEHTE ET, BHEARE (immutable) L TL 7230,

named tuple (AHIFE Y 70N) T NIPTHT A VT T RAED 7?7 R T 5HE
WCAHHIEREE LTH 7 7 Ak S 7 9 A, (BlZI1X, time.localtime () 1
T TNMRIA TP 27 FRIEL, 2D year 121Xt [0] DL I RA VT v 7 ALk
27 7%AE, t.tm_year DL ) BAFINMNEEZL L TOT 7 ADHHETT, )

ZEifATE Y 7ICiE, time.struct_time DEXIHIBRENL A VBB HD F
TL, BEDI IAERICE>TER T2 2L TEXT, AHINES Y 7L %
collections.namedtuple() 777 PUBABTHERTAIEHTEET, &
BDFIETE-> 7 4HIM E Y 7 VICIEHEINIZ, Employee (name=' jones’,
title='programmer’) DX ) ZHC F¥ 2 X > FEH (self-documenting repre-
sentation) FREEDMF VT E X 7,

namespace (%HTZEM]) Az EE L T35 Td, ARidEMIzREEZH W TERES
NTWEY, AFTEEICIE, a—A), Fa—sr HARARZAEIZER, 21T
(AYY FHD) A 7Y 27 bOXA L INLAHIZERMH D £T, Fl2 X, B
__builtin__ .open() & os.open() ZHAHIZEMTXAMINE T, TR IZ
7z, DB E EDEY 2= PFEEL T Ep2IE-Z ) I 5 2 LT, itk
PRV T ANICEHE LT, HlZE, random.seed (), itertools.izip ()
EFLZET, INS DB Z N F il random €Y 2— )L itertools Y 12—
WTHEINTWEZ EDIEF-2EDLET,

nested scope (A F IR a—7)MIITERI N TV L2 ST 268, BARW
I 2R, &2 OBB O TEREI LT 254, Wl B Sl BY
BhoZEBEZSHTEET, FANINLRA - T RBEROSBIETINTE, B
DRAFTELR VDO THEREL T EZI W, ZEHONAZ, FiimbAMD R a—7
WCHDERIINT 2EHZIAARICZ D 9, HfkIC, 7a— "\VEKZMH &L 7a—
NIVHHTZER DOEZ Gt AFEE LT,

new-style class (1A% A V7 7 A)object HMAKR L7 7 ALTEIBLET, I
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IZ1E 1list ® dict DX ) BRETOMBIAARINREENE T, _ slots_ (), T
A7) 7H, TasNT 4, _ _getattribute_ () &\ 7z, Python OH L WEE
B ZDDIEHMAIA NI T ALZITTT,

DL WIERIZ newstyle Z S L TL 2SI\,

object IRFE (BMERfl) L ERSINLRBETHO (XY vy ) EDLOL2THOT—%, b LI,
ETCDHAIANDT T A (new-style class) DIEK Y 7 AD T &,

positional argument ((ZIEFRETIE) 518D ) b, WHUIHT & ZDIEF T, B XY v
FOHDEDHFNMRAINE2DREIND D, HBOAEEEL iz, B
EBMMPZITE 72D, LD T20I2, «» 2 2T ENTEET, argument
LML TS,

Python 3000 Python DX D X ¥ % —/N—3 3 T 5 Python 3.0 D=y 7 2+ —ALTT,
(Python 3 2% \WIFERDEEE > ICBI/E L N FEETT, ) “Py3k” ElEI N5 2 L
HHET,

Pythonic b FiE TN aHE 2 /5 CTHE» NI a3 — FTid7% (. Python DFRHIZ LT
BATAFTLIENL, Z2S7°a—F, B2, Python D—#% A 71 & LI
iterable DHEFE% for X Z2fioTMRT 22 T, ZDMHZF-LZVWEELS
{ HBDT, Python IENBL AT REWLAREIEO A 7 v ¥ —%2 5 b Lk
A,

for 1 in range(len(food)):
print food[i]

TN EXRINZ, XD 47 Pythonic 2771k 2 9 %D £7,

for piece in food:
print piece

reference count (A v M) HB ATV 27 M T 22O, ATV FH30
o7&, ZOA 7V 27 FRMEINE T, ZRA Y v FE@EE 1Z Python O
a— F RITEBINE®AD, CPython FIEDEBELRUHETT, sys Y 2 —Lid,
TR I2—=PMERDOA TP 27 b A T v FEADS DD getrefcount ()
BBzt L TWwE 7,

_slots_ HTAZ A INDT T A (new-style class) NT. £ ¥ A% v A@MoitlEIc a8 2258
BE2HONLDEBRLTEE, ZNEVEDPAIA VATV ATFEZHRL TXE
) OffifI T ZODEFTT, Tk fibns 7T 7=y 7 TIH, IELLH)
ESRE 2D A2 FELZET DT, PIZIEAEYDIBEREE 22 L) BT 7
V5= avWNIZA VRS VA KEIFET b L ok r — Az E, fib
RVBDDRNA BT,

sequence (> —7 Y A)FFERX Y v N __getitem () TEHA VT v 7 ATk 25%
MARBEE~NDT7 7 A% Y R—b L, len() TRIZERT I RKETHEA 7Y =
7 b (iterable) TY, fAIRAAT —r v ARNZIX, 1list, str, tuple, unicode
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REBHDET, dict ¥ __getitem_ () & __len_ () bV HR—FL I T,
MR DBRIAER DL HEARE (immutable) T ¥ —2{H) 72, =7 Y ATIE%H 2y
7" (mapping) &£ AR INTVREDTHERL T I,

slice (A 74 R) %< DGEH. =7 ¥ R (sequence) D—i eG4 727 b, R
A4 A, WEERE [ THFoOMicanyEEHuwLEFIESNRET, HlA
¥, variable_name[1:3:5] TT, BFLTIE slice A7V =7 b2
WMTHHLTWEST, (bLCIEFE, v AN=Yaryd, _ getslice () ¢&
__setslice_ () ZHHL X7, )

special method (Ffik XV v V) b 2RI T 2R E DEIfE%Z T 572912, Python 7> 5 i
BRICHEEND XY v Ry, ZORED A Y v Fld, XY v FADRY EBBIZT v
F—R2aT720%Fb ET, FEX Y v FIZD\W Tk specialnames TG S 11T
7,

statement (30) XIZ—fiDa—F 7wy 7 T3, XX expression 2>, ZNAND X —7 —
Flizk DR INnEd, HlAE1if, while, print 13X T,

triple-quoted string (ZH 7 4+ — FXXFIN3ODEE L 727 A — Fd5 )T R A M1
74— () CHENCFI, @ED (—FH) 74— P CFINHRTERITE 2 F
FNTEWIEH D A, HOLDOBITHEHTT, 1202008k L 727 4 —
FEEZ A =7 HLICEHS 2 EBTEE T, AT () 2fib e TH
BEAITICE DL TELDT, FXaXyr— a vy XFhleEE IR
fEF]cd,

type () Python DA 7Y =7 bOMIZ, 204727 FOEEEZIEL T, 2TD
7Y 27 MR ZEFEF->TWET, A7V =27 bORIX, _ class_ @lELS7
72 ALTD, type(obj) THIRT S I EBTEET,

virtual machine (K~ >) Y 7 b7 =7 IC X D EREI N2> 2 —4, Python DK
Mo ik, XM bFa—Fay A I L7NA F a—F (bytecode) 2 F47 L
£7,

Zen of Python (Python D15 D) Python Z Bifi# L FIH§ 2 L THEE &7 %, Python D%k
AHEAIE T2 VA M L2bDTY, MiE78 Yy 7 F T “import this” &7
5LIDOVRLZImOET,
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CDORF2XYNIDOWNWT

CDORFaRXv i, Sphinx ZHH L T, reStructuredText 2> 6 BRI E L7z,

CORFX2RXV DAY IA VT, a XV FREHDIREZ, FXaAyroR—
ChoEERETAENTEET,

FXaxvbeZ2DY—NVEORFEIZ, docs@pythonorg X —1Y ¥ 7 ) A+ ETirbit
TVET, b IREIC, IR X2 XY FOBREL TS NDZR T VT4 7L
TVET, JRBICZDA=Y VT YA MIA =L LTLEE Y,

EPNAYT RS

* Fred L. Drake, Jr., the creator of the original Python documentation toolset and writer of
much of the content;

* the Docutils project for creating reStructuredText and the Docutils suite;

* Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many
good ideas.

Python HRD N7 HEIZD\WLTIE,  reporting-bugs % ZH L T2 3\,

B.1 Python K+ 1 XV ~ &

ZOiTIE, Python F¥ 2 X v MM SO THBMLZAZ VA Ty 7L T T,
CHOVAMIFETEODEFFA-DBL, ZOYRAMIHLTVEIREAZH > T
5. docs@python.org IZ X — )L THZTL I, FABIEEATZDMEZEIEL 7,

Aahz, Michael Abbott, Steve Alexander, Jim Ahlstrom, Fred Allen, A. Amoroso, Pehr Ander-
son, Oliver Andrich, Jesus Cea Avidn, Daniel Barclay, Chris Barker, Don Bashford, Anthony
Baxter, Alexander Belopolsky, Bennett Benson, Jonathan Black, Robin Boerdijk, Michal Bo-
zon, Aaron Brancotti, Georg Brandl, Keith Briggs, Ian Bruntlett, Lee Busby, Lorenzo M.
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Catucci, Carl Cerecke, Mauro Cicognini, Gilles Civario, Mike Clarkson, Steve Clift, Dave
Cole, Matthew Cowles, Jeremy Craven, Andrew Dalke, Ben Darnell, L. Peter Deutsch, Robert
Donohue, Fred L. Drake, Jr., Josip Dzolonga, Jeff Epler, Michael Ernst, Blame Andy Eskils-
son, Carey Evans, Martijn Faassen, Carl Feynman, Dan Finnie, Herndn Martinez Foffani, Ste-
fan Franke, Jim Fulton, Peter Funk, Lele Gaifax, Matthew Gallagher, Ben Gertzfield, Nadim
Ghaznavi, Jonathan Giddy, Shelley Gooch, Nathaniel Gray, Grant Griffin, Thomas Guettler,
Anders Hammarquist, Mark Hammond, Harald Hanche-Olsen, Manus Hand, Gerhard Hiring,
Travis B. Hartwell, Tim Hatch, Janko Hauser, Thomas Heller, Bernhard Herzog, Magnus L.
Hetland, Konrad Hinsen, Stefan Hoffmeister, Albert Hofkamp, Gregor Hoffleit, Steve Holden,
Thomas Holenstein, Gerrit Holl, Rob Hooft, Brian Hooper, Randall Hopper, Michael Hudson,
Eric Huss, Jeremy Hylton, Roger Irwin, Jack Jansen, Philip H. Jensen, Pedro Diaz Jimenez,
Kent Johnson, Lucas de Jonge, Andreas Jung, Robert Kern, Jim Kerr, Jan Kim, Greg Kochan-
ski, Guido Kollerie, Peter A. Koren, Daniel Kozan, Andrew M. Kuchling, Dave Kuhlman, Erno
Kuusela, Thomas Lamb, Detlef Lannert, Piers Lauder, Glyph Lefkowitz, Robert Lehmann,
Marc-André Lemburg, Ross Light, Ulf A. Lindgren, Everett Lipman, Mirko Liss, Martin von
Lowis, Fredrik Lundh, Jeff MacDonald, John Machin, Andrew MaclIntyre, Vladimir Marango-
zov, Vincent Marchetti, Laura Matson, Daniel May, Rebecca McCreary, Doug Mennella, Paolo
Milani, Skip Montanaro, Paul Moore, Ross Moore, Sjoerd Mullender, Dale Nagata, Ng Pheng
Siong, Koray Oner, Tomas Oppelstrup, Denis S. Otkidach, Zooko O’Whielacronx, Shriphani
Palakodety, William Park, Joonas Paalasmaa, Harri Pasanen, Bo Peng, Tim Peters, Benjamin
Peterson, Christopher Petrilli, Justin D. Pettit, Chris Phoenix, Francgois Pinard, Paul Prescod,
Eric S. Raymond, Edward K. Ream, Sean Reifschneider, Bernhard Reiter, Armin Rigo, Wes
Rishel, Armin Ronacher, Jim Roskind, Guido van Rossum, Donald Wallace Rouse 1I, Mark
Russell, Nick Russo, Chris Ryland, Constantina S., Hugh Sasse, Bob Savage, Scott Schram,
Neil Schemenauer, Barry Scott, Joakim Sernbrant, Justin Sheehy, Charlie Shepherd, Michael
Simcich, Ionel Simionescu, Michael Sloan, Gregory P. Smith, Roy Smith, Clay Spence,
Nicholas Spies, Tage Stabell-Kulo, Frank Stajano, Anthony Starks, Greg Stein, Peter Stoehr,
Mark Summerfield, Reuben Sumner, Kalle Svensson, Jim Tittsler, Ville Vainio, Martijn Vries,
Charles G. Waldman, Greg Ward, Barry Warsaw, Corran Webster, Glyn Webster, Bob Weiner,
Eddy Welbourne, Jeff Wheeler, Mats Wichmann, Gerry Wiener, Timothy Wild, Collin Winter,
Blake Winton, Dan Wolfe, Steven Work, Thomas Wouters, Ka-Ping Yee, Rory Yorke, Moshe
Zadka, Milan Zamazal, Cheng Zhang.
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History and License

C.1 Python OfEs

Python (¥ 1990 £EfRDIH{ D, F 7 » ¥12dH % Stichting Mathematisch Centrum (CWI,
http://www.cwinl/ Z) ¢ Guido van Rossum 2 & > T ABC E WX 2 BiEDBMNS
mELThEABINE L, ZD%% { DAL D Python ICEHRAL TWE 2%, Guido I
4 HTH Python BEFDIRIHIC > TWE T,

1995 4, Guido I3KEY 77— = 7ML A+ »12dH % Corporation for National Reserch
Initiatives (CNRI, http://www.cnri.reston.va.us/ Zfl) ¢ Python DBFEICHED D, W DH
DN—=yarzY)—ALEL7%,

2000 4 3 H. Guido & Python ® 2 7 Bi¥F — L 1% BeOpen.com (2D, BeOpen
PythonLabs F— A Z 5 L ¥ L 7z, [F4 10 H. PythonLabs F— A (& Digital Creations
(BAED Zope Corporation, http://www.zope.com/ ) 12D £ L7, Z LT 2001 4,
Python (249 2 RN ZE %2 PR G T % 72 0 D IR EFHH Python Software Foundation (PSF,
http://www.python.org/pst/ Z) Z 32 %6 EIFE L7, D& & Zope Corporation |& PSF @
BM&SBICRD L,

Python DV VYV —2BETCA—-—T vV —A A =7V —RADEFHKIL
http://www.opensource.ore/ ZZM L T 723w TF, BHRNICAT, I —#%
B I1ZE A ED Python V) — 213 GPL 2> T ET; KU U — ROV TIF FE
WEEDTHY ET,

VU= | R=Z | & TRl GPL E i
09.0-1.2 | n/a 1991-1995 | CWI yes
1.3-152 (12 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no

(L]
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RKCI-FIODR—IHQMS5DH=E

1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
22 2.1.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2.1 2.2 2002 PSF yes
222 22.1 2002 PSF yes
223 2.2.2 2002-2003 | PSF yes
2.3 222 2002-2003 | PSF yes
2.3.1 2.3 2002-2003 | PSF yes
2.3.2 2.3.1 2003 PSF yes
233 2.3.2 2003 PSF yes
2.3.4 2.3.3 2004 PSF yes
235 2.3.4 2005 PSF yes
2.4 2.3 2004 PSF yes
2.4.1 2.4 2005 PSF yes
2.4.2 24.1 2005 PSF yes
243 2.4.2 2006 PSF yes
2.4.4 2.4.3 2006 PSF yes
2.5 2.4 2006 PSF yes
2.5.1 2.5 2007 PSF yes
2.5.2 2.5.1 2008 PSF yes
2.5.3 2.5.2 2008 PSF yes
2.6 2.5 2008 PSF yes
2.6.1 2.6 2008 PSF yes

/J—h: TGPL Hift, &\>9FBZ, Python 25 GPL THME I N T\V% &\ ) BHTIZH
D %% A, Python D74 ¥ AIFAT, GPL Li#EWV, BHLN—Y a3 v E2MET 5B
WCEHZ A =7 =2 L Ty EVERYA, GPL HIED I 4 v ZD N Tl
GPL TV VY —RAZINT5fdy 7 b7 =7 L Python ZflAGHLE LN E T, 0l
NDIA4 RV ATIZZ)TIRHD XA,

Guido DFETRD T, TNO6DV Y —ZAZHRICL T EZ 2% DRI VT 4 T DRI
ST L 9,
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C.2 Terms and conditions for accessing or otherwise

using Python

PSF LICENSE AGREEMENT FOR PYTHON 2.6.2

. This LICENSE AGREEMENT is between the Python Software Foundation (“PSF”), and

the Individual or Organization (“Licensee’”) accessing and otherwise using Python 2.6.2
software in source or binary form and its associated documentation.

Subject to the terms and conditions of this License Agreement, PSF hereby grants Li-
censee a nonexclusive, royalty-free, world-wide license to reproduce, analyze, test, per-
form and/or display publicly, prepare derivative works, distribute, and otherwise use
Python 2.6.2 alone or in any derivative version, provided, however, that PSF’s License
Agreement and PSF’s notice of copyright, i.e., “Copyright © 2001-2009 Python Software
Foundation; All Rights Reserved” are retained in Python 2.6.2 alone or in any derivative
version prepared by Licensee.

. In the event Licensee prepares a derivative work that is based on or incorporates Python

2.6.2 or any part thereof, and wants to make the derivative work available to others as pro-
vided herein, then Licensee hereby agrees to include in any such work a brief summary
of the changes made to Python 2.6.2.

PSF is making Python 2.6.2 available to Licensee on an “AS IS” basis. PSF MAKES
NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY
OF EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY
REPRESENTATION OR WARRANTY OF MERCHANTABILITY OR FITNESS FOR
ANY PARTICULAR PURPOSE OR THAT THE USE OF PYTHON 2.6.2 WILL NOT
INFRINGE ANY THIRD PARTY RIGHTS.

. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF

PYTHON 2.6.2 FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAM-
AGES OR LOSS AS A RESULT OF MODIFYING, DISTRIBUTING, OR OTHER-
WISE USING PYTHON 2.6.2, OR ANY DERIVATIVE THEREOF, EVEN IF AD-
VISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material breach of its terms
and conditions.

. Nothing in this License Agreement shall be deemed to create any relationship of agency,

partnership, or joint venture between PSF and Licensee. This License Agreement does
not grant permission to use PSF trademarks or trade name in a trademark sense to endorse
or promote products or services of Licensee, or any third party.

. By copying, installing or otherwise using Python 2.6.2, Licensee agrees to be bound by

the terms and conditions of this License Agreement.

C.2.
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BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

. This LICENSE AGREEMENT is between BeOpen.com (“BeOpen”), having an office

at 160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
(“Licensee”) accessing and otherwise using this software in source or binary form and
its associated documentation (“the Software”).

Subject to the terms and conditions of this BeOpen Python License Agreement, BeOpen
hereby grants Licensee a non-exclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works, distribute, and
otherwise use the Software alone or in any derivative version, provided, however, that the
BeOpen Python License is retained in the Software, alone or in any derivative version
prepared by Licensee.

BeOpen is making the Software available to Licensee on an “AS IS” basis. BEOPEN
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY
WAY OF EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DIS-
CLAIMS ANY REPRESENTATION OR WARRANTY OF MERCHANTABILITY OR
FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF THE SOFT-
WARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS
OF THE SOFTWARE FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL
DAMAGES OR LOSS AS A RESULT OF USING, MODIFYING OR DISTRIBUTING
THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF ADVISED OF THE
POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material breach of its terms
and conditions.

This License Agreement shall be governed by and interpreted in all respects by the law
of the State of California, excluding conflict of law provisions. Nothing in this License
Agreement shall be deemed to create any relationship of agency, partnership, or joint
venture between BeOpen and Licensee. This License Agreement does not grant permis-
sion to use BeOpen trademarks or trade names in a trademark sense to endorse or pro-
mote products or services of Licensee, or any third party. As an exception, the “BeOpen
Python” logos available at http://www.pythonlabs.com/logos.html may be used accord-
ing to the permissions granted on that web page.

. By copying, installing or otherwise using the software, Licensee agrees to be bound by

the terms and conditions of this License Agreement.

CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

. This LICENSE AGREEMENT is between the Corporation for National Research Initia-
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tives, having an office at 1895 Preston White Drive, Reston, VA 20191 (“CNRI”), and
the Individual or Organization (“Licensee”) accessing and otherwise using Python 1.6.1
software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby grants
Licensee a nonexclusive, royalty-free, world-wide license to reproduce, analyze, test,
perform and/or display publicly, prepare derivative works, distribute, and otherwise use
Python 1.6.1 alone or in any derivative version, provided, however, that CNRI’s License
Agreement and CNRI’s notice of copyright, i.e., “Copyright © 1995-2001 Corporation
for National Research Initiatives; All Rights Reserved” are retained in Python 1.6.1 alone
or in any derivative version prepared by Licensee. Alternately, in lieu of CNRI’s License
Agreement, Licensee may substitute the following text (omitting the quotes): “Python
1.6.1 is made available subject to the terms and conditions in CNRI’s License Agree-
ment. This Agreement together with Python 1.6.1 may be located on the Internet us-
ing the following unique, persistent identifier (known as a handle): 1895.22/1013. This
Agreement may also be obtained from a proxy server on the Internet using the following
URL: http://hdl.handle.net/1895.22/1013.”

3. In the event Licensee prepares a derivative work that is based on or incorporates Python
1.6.1 or any part thereof, and wants to make the derivative work available to others as pro-
vided herein, then Licensee hereby agrees to include in any such work a brief summary
of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an “AS IS” basis. CNRI MAKES
NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY
REPRESENTATION OR WARRANTY OF MERCHANTABILITY OR FITNESS FOR
ANY PARTICULAR PURPOSE OR THAT THE USE OF PYTHON 1.6.1 WILL NOT
INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF
PYTHON 1.6.1 FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAM-
AGES OR LOSS AS A RESULT OF MODIFYING, DISTRIBUTING, OR OTHER-
WISE USING PYTHON 1.6.1, OR ANY DERIVATIVE THEREOF, EVEN IF AD-
VISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of its terms
and conditions.

7. This License Agreement shall be governed by the federal intellectual property law of the
United States, including without limitation the federal copyright law, and, to the extent
such U.S. federal law does not apply, by the law of the Commonwealth of Virginia, ex-
cluding Virginia’s conflict of law provisions. Notwithstanding the foregoing, with regard
to derivative works based on Python 1.6.1 that incorporate non-separable material that
was previously distributed under the GNU General Public License (GPL), the law of the
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Commonwealth of Virginia shall govern this License Agreement only as to issues arising
under or with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency, partner-
ship, or joint venture between CNRI and Licensee. This License Agreement does not
grant permission to use CNRI trademarks or trade name in a trademark sense to endorse
or promote products or services of Licensee, or any third party.

8. By clicking on the “ACCEPT” button where indicated, or by copying, installing or oth-
erwise using Python 1.6.1, Licensee agrees to be bound by the terms and conditions of
this License Agreement.

ACCEPT
CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The Netherlands. All
rights reserved.

Permission to use, copy, modify, and distribute this software and its documentation for any
purpose and without fee is hereby granted, provided that the above copyright notice appear in
all copies and that both that copyright notice and this permission notice appear in supporting
documentation, and that the name of Stichting Mathematisch Centrum or CWI not be used in
advertising or publicity pertaining to distribution of the software without specific, written prior
permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH RE-
GARD TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MER-
CHANTABILITY AND FITNESS, IN NO EVENT SHALL STICHTING MATHEMATISCH
CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAM-
AGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA
OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER
TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PER-
FORMANCE OF THIS SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated
Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-
party software incorporated in the Python distribution.
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C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.keio.ac.jp/
matumoto/MT2002/emt19937ar.html . The following are the verbatim comments from the
original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array (init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.keio.ac. jp/matumoto/emt.html
email: matumoto@math.keio.ac.jp

C.3. Licenses and Acknowledgements for Incorporated Software 147


http://www.math.keio.ac.jp/

Python Tutorial, Y U —X 2.6.2

C.3.2 Sockets

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which
are coded in separate source files from the WIDE Project, http://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this 1list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ‘‘'AS IS’’ AND
GAI_ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLTIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE

ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE

FOR GAI_ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON GAI_ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN GAI__ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

SUCH DAMAGE.

C.3.3 Floating point exception control

The source for the fpect 1 module includes the following notice:

/ Copyright (c) 1996. \
The Regents of the University of California.
All rights reserved.

| |
| |
| |
| Permission to use, copy, modify, and distribute this software for |
| any purpose without fee is hereby granted, provided that this en- |
| tire notice is included in all copies of any software which is or |
| includes a copy or modification of this software and in all

| copies of the supporting documentation for such software. |
| |
| |

This work was produced at the University of California, Lawrence
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Livermore National Laboratory under contract no. W-7405-ENG-48
between the U.S. Department of Energy and The Regents of the
University of California for the operation of UC LLNL.

DISCLAIMER

| |
| |
| |
| |
| |
| |
| This software was prepared as an account of work sponsored by an |
| agency of the United States Government. Neither the United States |
| Government nor the University of California nor any of their em-— |
| ployees, makes any warranty, express or implied, or assumes any |
| liability or responsibility for the accuracy, completeness, or |
| usefulness of any information, apparatus, product, or process |
| disclosed, or represents that 1its wuse would not infringe |
| privately-owned rights. Reference herein to any specific commer- |
| cial products, process, or service Dby trade name, trademark, |
| manufacturer, or otherwise, does not necessarily constitute or |
| imply its endorsement, recommendation, or favoring by the United |
| States Government or the University of California. The views and |
| opinions of authors expressed herein do not necessarily state or |
| reflect those of the United States Government or the University |
| of California, and shall not be used for advertising or product |
\  endorsement purposes. /

C.3.4 MD5 message digest algorithm

The source code for the md5 module contains the following notice:

Copyright (C) 1999, 2002 Aladdin Enterprises. All rights reserved.

This software is provided "as-is’, without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

L. Peter Deutsch
ghost@aladdin.com
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Independent implementation of MD5 (RFC 1321).

This code implements the MD5 Algorithm defined in RFC 1321, whose
text is available at

http://www.ietf.org/rfc/rfcl321.txt
The code is derived from the text of the RFC, including the test suite
(section A.5) but excluding the rest of Appendix A. It does not include
any code or documentation that is identified in the RFC as being
copyrighted.

The original and principal author of md5.h is L. Peter Deutsch
<ghost@aladdin.com>. Other authors are noted in the change history
that follows (in reverse chronological order) :

2002-04-13 1pd Removed support for non-ANSI compilers; removed
references to Ghostscript; clarified derivation from RFC 1321;
now handles byte order either statically or dynamically.

1999-11-04 1lpd Edited comments slightly for automatic TOC extraction.

1999-10-18 lpd Fixed typo in header comment (ansi2knr rather than md5);
added conditionalization for C++ compilation from Martin
Purschke <purschke@bnl.gov>.

1999-05-03 1lpd Original version.

C.3.5 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.6 Cookie management

The Cookie module contains the following notice:

Copyright 2000 by Timothy O’Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O’Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O’Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O’Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.7 Profiling

The profile and pstats modules contain the following notice:

Copyright 1994, by InfoSeek Corporation, all rights reserved.
Written by James Roskind

Permission to use, copy, modify, and distribute this Python software
and its associated documentation for any purpose (subject to the
restriction in the following sentence) without fee is hereby granted,
provided that the above copyright notice appears in all copies, and
that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of InfoSeek not be used in
advertising or publicity pertaining to distribution of the software
without specific, written prior permission. This permission is
explicitly restricted to the copying and modification of the software
to remain in Python, compiled Python, or other languages (such as C)
wherein the modified or derived code is exclusively imported into a
Python module.

INFOSEEK CORPORATION DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
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FITNESS. IN NO EVENT SHALL INFOSEEK CORPORATION BE LIABLE FOR ANY
SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER
RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF
CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.8 Execution tracing

The t race module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O’Whielacronx

http://zooko.com/

mailto:zookolzooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.9 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
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provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.

LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

— Arguments more compliant with python standard

C.3.10 XML Remote Procedure Calls

The xm1lrpclib module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE

C.3. Licenses and Acknowledgements for Incorporated Software 153



Python Tutorial, Y U —X 2.6.2

OF THIS SOFTWARE.

C.3.11 test_epoll

The test_epoll contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.12 Select kqueue

The select and contains the following notice for the kqueue interface:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ‘‘'AS IS’’ AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
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ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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Copyright

Python and this documentation is:

Copyright © 2001-2008 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.
Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.

Japanese translation is: Copyright © 2003-2009 Python Document Japanese Translation
Project. All rights reserved.
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