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CHAPTER
ONE

B2 ZDRI2ZF 2701

HLOBKBEEZLR 2L« A7) T 2B ENHE401E, ZOIALEEEZEIZA>TWEES9, b
I —DMEREZIMA T\, BIBRICETHIEL, ETHREL, ETvEMIcR->TLE->TWVE, HBW
X, CRHLLT 7R ATELRVS AT L - a— Ll %Z Z ORSHE L L Twb-, o TouF
b EICH B ZDOREIE, TEEDLTFIND (7 7ANVEDY —bBEAVATD L) &) o7 —y Rz pgE
LT3k, Y2V TIREHEZDIC C TOREZMEEFEICR 27D, HE3VRBEVNCIIHEHEN TR
ol T, A7V 7 b2 CTEEEHL TWLARDOTRELATETH EADR,

HI)—ODHEELT, HI2VIEEIFWLODPDCIA T TR TEEL L TR SRV, H@ED C
DEAR AV VT A NIV L VDY AL 7V TREEBRPRDTEI2nb LR, V7 727 %
Lo EERHIKTIMNENRDH L EnIDIFE, HEIVIFI EICLS EERFBESEZHIZLnTES 70
TILBEBEDTVEY, —ODFEEHRIL, 204y =TV F¥EECCTAAYIL, ZLTZNEEDT
V=2 avill D3, EnHZLETIE, PHL{hurdLnky,

ZABEA, Python3BIZ5AIH LWEELD L\, Python3fiHICiAZ 228, AWDOTar5 307
555 (real programming languaged® b, AR 70 77 LD7dicy 2 LD 3o L% Dt & ¥R —
FEREMEL T3, i, Pythonld 272 C Dbt nn sy —MER2IRMEL, 2L C, BEKESE
(very-high-level language} L C, CTHIHRCFHEL L) ETHLMHL 2> TLE ) 7L F > 7%
Pt EOFEKEET = REHAAICL TS, 2O BIEDE T — D EHIF T Pythonld Awk b %
Wi Perl EHRT I 29 o LR ITEFBIBIGET A2, ZRThHREE DI EBZNSDFHEED %L
EBEL K s nICflEe,

PythoniZ 7w 77 L%, o Python7a 77 A CTHAIMITE 2 L H1C, €Y 2 —VIcpEId 5 2 &2 AHEIC
LT3, PythonlZIZ KRB EHEE Y o — LD aL 7y a VW TkS, BIEINEZHTO 7075 LD
ML L T— £%1E PythonTO 70 75 S v 7O EZRD L 70DHELE LT —FHTL I ENTE S,
T77ANMINO, AT L a—=), Vb, I TKOEI % V974 V2 —F A4 vy —72—2(GUI)
V=N Fy bANDA VY 72— AEEHBTIMAAREY 22— LD H 5

Pythonid 4 > ¥ =7V ZIC k2 ZiETH 2, av L b ) v 7 6 REENS, Bidhnh) olEz 7a 75
LD HWEHINTE D, A 7 =7 ZIIHEENIHEHTE 206, P SHEOMEERA LD,
WEET7u 72 a2EFB 0D, FELA7y I 7u s 7 02 L T RRP Tl T AN LD TE S,
AV =7V I3 ELFELEE FFIEKRICD LS,

Pythonld & TH a7 FCTitAP TV 7ur 7 42E 2L 2AHEICL T3, PythonTEr N7 70 75
LE, FfliZe CRCH+D7a 77 LKD) BHMWITIE R DRV, BEks,

o EKUEZR T —Z I, WML EEZ OO X TERBHT 2 E2HBICLTWS,
o XDV IN—741F%, beginlend” 77 v Db DIZEAHT (indentation) T X415,
o ZHCHBOESHAETH 5,
Python(ZHE3RFTE (extensible)ThH 5, 2% hH, bLENICTTu V7 L 2E2/7iEZ2H>Tw5%6(1%, 4

V=TV ZIZH L OHARDBIBPREY 2=V EBIL T, 7Y T4 AN EERE2RRKOBETHEHITLEZD,
NAFVIERTLD2AFTELRL (RVFHEHED T T 74 7R 7477 )%ED) T4 77 VI Python7' 1 7




FZL)VIIRDB LR TV, BEVZORICRIUL, CTELNLT 7 r— a v DIz PythonA{ v~
y—=7V5%) 7 LT, Pythonk 7 7)) 7 —> a v OINESiER WL av Y FEHEELTHEI 2L TE 2,
B, ZOSEDLTIZ BBC DY a — “Monty Python’s Flying CircusiC b %2 A7 S DTH b, AP Bhisd
EFIERHRTH B, Monty PythonD A ¥ v b2 F¥ 2 XA v T =2 a v THHT A LI ELEARVWED
AT, ZHRUIERI N WS

1.1 Il

S THLLIFE Pythonlc X9 A4 F LT, bo LS HRTALLS Lol LES ), Bz HIRKRDS
Trznzeffi)l LiZnrs, 2ITRZEITEHILZEID S,

RDETEA =7 72 BEFIHZHYT 5, ZEB0% 0 BRRLERED, HLTrRINsH%
FLLTADB7DITIERDE R\,

Fa—FUTPLDED T PYthonDSEEC AT LDI I M2 2B L THNT 5, fiiHae e
TP SIRO, BEEY 2 -V 2RT, RBIHINAPHIHAZEEE Y 7 A0 X ) EEai&icfins,

2 Chapter 1. %2 ZDRICIE 57D



CHAPTER
TWO

Python 4 ~ % — 7" & Z{{i 9

21 Av&Z—=7") %7 5

PythonA > % — 7V ¥, ZNBFHAWBEICZR > Twb v v, Ml usr/localbin/python’ & L TA » &
F=LENTWV3B, Z25, BD UNIX ¥ = VDORE AT Yusrllocalbin® Z AU, Y zlca<wy F

python

BT LIETA VI —=—TVIRABRTE S, A V=TV %2EDT 4 L7 FVIZELADIFA VA=
DA 7> avZhs, BrOBHbd NG5, BDOEbH D Pythond 7V —7»> A7 LEHF IO EDE
5L\ (2 & 213 usrllocal/python’ 23k < & 2 it ©dH %),

—R 717 kT end-of-file 3XF (UNIX Tl Control-D , DOS% WindowsTid Control-Z ) ZT#3 2 &,
AVF—=TVZIZexit AT —F A0THKTT5, bLIaM@inrkwe ik, ‘import sys; sys.exit() '
LWV ae Y FEIETEIILICK>TA vy =TV I EKTTE 3,

AV —T7Y) Y DITHRERIEITTSES FHYEEIN TV, UNIX T, A Y I =7V ¥ %24 VA F—)LL7%
ADSGNUreadline? 4 7 VO3 R —FZ2EZN L TWEE Ly, ZiUd k) SELNENRER X O
EZ FUBSBEERBEMT 2, a<y FIFRENT R— b INT0E0E ) 2RI, REICENZ Python
Jay 7ML T Control-P - ZFTHL TAZDH, BZ6 b, b LAVKBERNE, o< v F{THH
EDHETH S, F—DFIEFEERO>LTEMRAZRsNV, SLLMBEISBVEIICAZILD, &
L0 AP BT a—3INhs, avey FiITmEIFATREICZ > Tuiky, FIZNy 7 2= %2> TH
D6 XTFEHEDETES I,

AV =7V ZIEEALUNX Y2 VDX ) ICEET S, 2% 0, BEHEANZ tty 7354 Rt L 72 1RAE
THEOHT & a~ v FENGENCHAR > TEITL, 77 A VAZGBUC LD 7 74 VEEEHEATNIC LT
OHTEZ2D7 7 AN 6 RT) TN E2GHAN S TETT 5,

A V=7V %R/IBT5H ) —2D kL ‘python -c command[arg] ... ' Ths, TNFT =D
F 7 a v iU & 9I2 commandD X ZETT 5, Python®D XIE LIELIEAR—ARED, ¥zt > T
Rl sCrze e 6, commandefkz 4 7L « 7 4 — P THE DR A F 7,

‘python file ' & ‘python <file ' IZIF—2DEVWEHZ I LICHEEL LIH, HBHETIE input() %
raw_input() DN LZAED T T T L6 DANERICHL T file 3 fETo6N %, D77 A Nid7ar
7 LISFT R BIG T AHNCBHC S = I X o TIRE F THAINS N TV 2005, 717 F L3RS end-of-file
&9 2 Eick B, MIE TR (BB 2 X 9 10) ABESRICH LT Tdhi Pythont v ¥ —7V %
DA INTZ 7 7ANE LB TN ADBRTHNS,

AIVT b7 7ANE[MIEE, A7V T M 2ESEREBEZDFE EFNTHEE— FITAND EERLRGEVD 3,
ZI9TBIIEAZ Y 7 FOHINC -i ZPEFIE X\, (A7 7 FEEAND» OHANS LD & FX, HIOBRE
O ERCEBT, Zu@inien),




2.1.1 5lEgEL

AV —=TVFIEINTRA ) T ML EZNLEONIMNZS#0%, Z# i sysargy ELTAZ Y7 b~
Iz, ZNELFINDOI AL THDE, ZORIEFIDPLLEDL1THS, A7V 7T FHIED LR 5NAw
& &, sys.argv[0] T INC T B, A7) T 4D (BEEANZERT 5)w LLTHAGNLEE,
sys.argv[0] i3 Iy FEN b, -ccommanddiffib itz & F, sys.argv]0] 3¢ kv FEN
%, -ccommandk W #icdh 24 7> a v iE, Pythond v ¥ =7V ¥ DA 7> a VPRI K > THE I NTIC
sys.argy IZEIN 556, commandTUIET 5 Z &3 TE S,

212 WNFEE-F

a9V RAtty oA NDE EE, AV F—7) ZIIWEE—NR (interactive mode) b % £ Ebi s,
DE—FTEA VI =7V 7 EXDa~vy F2—=R7OY 7k (primary prompt) TR T2, —X 7w 7'+
FE, OO KF VRS ((>>> ) TH B, kAT (continuation line) kL TIZZRZAOY 7 b (secondary
prompt) TR T %, ZHUET 7 AN FTEZDDFY b (... ) THD, A V¥ —=TVFE, ZDONN—Y 3
VHE EFENER R 2 ST % welcomeX v £ — P EZHIFELTH S, RO Tay 7N EAITT 5,

python

Python 1.5.2b2 (#1, Feb 28 1999, 00:02:06) [GCC 2.8.1] on sunos5
Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam
>>>

HHEAT 1, EBOTL ORI N2 ANT 2L ERELEINE, HIELTIDIf X2RTHL),

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

Be careful not to fall off!

22 AVI=T7VHEZFDERE

221 T —JuE

IR IDBE, AVI—TVVELT— A= LAYV - FL—RZHIF TS, WEkE—FD L
I ZENDS—RTO VT MCRS, A7 7ALDPEERTHEEZIZRAY Y7 - FL—AZHIFELTHD
FEFexit AT —FATHETT S, (fry XD except fiTUHINIBIMNEL ZITEIEIADLTI—TIF
2\, I 7 —ITIEMESAF IS BT (fatal) TH - CHEF exit Z 0 ER I T DD 5, WA FEIREL H 5
FHOAEUMERINICHTIEES, 27— XAy —PFTRNTEELS — - A MY —L~EhNE, EfT
a2y R 6 OEH OB I ~FEIr NS,

HRIET (interrupt) SCF (381 Control-C7» DEL) # —X 7213k 70 > 7 M L CH#ES 2 & A2 HLD iH
s, ~X7ur 7 bAR3E o<y FoFFHRICHEICT 2 T#T % £ Keyboardinterrupt st B3O
Foxns, oz try CTUIETE 3,

2.2.2 F%70[REZ Python 27 Y 7'

BSD Oifitix & UNIX S AT LTI, (£ ¥ ¥ —7Y ¥ HAED PATH LIcdH 2 L E L T)

1GNUReadline’sy 7 =P IcBT 2 DS N E YT 2 2 L3 5,
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#! Jusr/bin/env python

EWVIHfT% PythonA 7 ) 7 FDRHAICE E, ZLTZD7 7 A MICFEITHREE—F%2 5252 ¢ICk>TC, ¥ =
Ve A7V T FDEHIT PythonA 7V 7'+ Z [EEEFEITAREICTE %, ‘#1137 7 A VORYID 2 XFThlf
EH S0, Ny a (RWLAY R) CF# 13 PythonTlda X ¥ F2BRT 2 2dicfibhitwns 2 &
WICHEBE I N W,

223 XNFERAZ—bT v T - 77 AL

PythonZ XIEEIICE S £ &, A v ¥ =7V ¥ ZEIT 2 - L DN LZ <y F2ETIE5 L9
1292 E LIELIXFECTHENTH S, 29T 312iE, EPLELRY— 7y TRODav Yy F2RAXET S 7 7
AN DA%, PYTHONSTARTUPE ) AETOBEARIC 2 v b iU kv, T3Ud UNIX & = v D ‘profile’
DIEREIZBIT W B,

ZD7 7 ANPRENLDIENGEL Yy > a v ZIFTHD, PythoniA 7 ) 7 rhroa~wy Feiiis & &P,
‘Ydevitty 233V FDY =R L LTHICEZ6NTEE (ZDEEIE, ZOZ DA TRYEH Yy avnk
ITHIREE D) IEEREN L\, TO7 A NEEae Y FRFEITIN 5D LHULARTEBTREITI NG D5,
CHDERLADEALZA 7Y 27 MiE, WEFEL TNy avidfizs, 2o7740Tc7uy
I sys.psl & sys.ps2 ZAHELTH LW,

SLLBEBMOLMMNLEARY =T 7774 N2 ALY TALZ PYDSHATLVED
X, /e =NV A =7y 7774 0D HT Cif os.path.isfile(.pythonrc.py’):
execfile(’.pythonrc.py’) OB a—FERAMHALTER TR FLTESL, BLAZY T o
TR =Ty 7 - 774N 2Hwi0kolX, HIFAZV 77 FORTRHIZZ) L TIES RV,

import os

filename = os.environ.get(PYTHONSTARTUP’)

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

22. AV =7V F LZDERE 5






CHAPTER
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Python ~NDIEH AR FIT L Z

DFoflTiz, ANtihz7ary 7 (>>> ' L. ) OFBETKNT S, #26, Fl2HERT 512,
BixhAiThdbn7ar 7 Ek0BIch2b0%, 7oV 7 FRBENTHS EZITHEL AL TRES By, 7
Oy 7 TIHRESROITRA V=7V ¥ oD )ITH S,

Blodc=xX7ay 7 M EFOFIE, BRETEZHEL2TNERSAWI E2EKRTE I EICERL X I,
IR o bae v Fekbod s-dlcflibins,

ZOR=aT7NVZHHHDE X, WiE7ury 7P TCANINEZHDTEZ, aX Y b 2EATVS, Python
DARXY FENYy 2 XFH# TIHED, WHITOKD ) £THi <, axX v MIfTOMEHEICH, 22aPa—F
DI HBNT X 0D, XFHNY) 7 7 )L (string literal) ONFRICEINL S 2 EIZTE v, XFEHY 7 7 VINEED
Ny Y A TFNR DNy Y AT TH B,

41

# T 1 FEHDax Vb

SPAM = 1 #Z LTI 2FEHDaX Yk
# .. ZLTZNF3IFH!

STRING = "# Z#Uda X v FTldkw, "

3.1 Python ZFE & LT

fijii7e Pythona <= v FZLTAR LI, A V=TV I ZRAY—+SE, —RX7BY 7k >>> " BBNLD
EEE 5. (B Eh 5 b T )

3.1.1 #

AV —=TVVEHELELZEADLHICIRIES, 2F D, BB V=7V 5 IKXE#HTZE, £ 5—=T7Y
Yz ofizEl, XOMIEER, EHET+,-,*%,/ & (PascalP C 2 &) IZhDREBDOZEHEEHEL L9
Wi, o3 IN—TDloIcffis 2 ENTES, L 2T,

>>> 242

4

>>> # ZfUFax v b

.. 242

4

>>> 242 # ZLTCINFa—FERULTICHEax v b
4

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

5




>>> # BPOREIE floor ( EBOMEBMA L OIRKOEEE) %iKT:
.. 713

2

>>> 7/-3

-3

CLRUK, &5 (=) BEBANMEZNAT 2 dicflibnsg, RAMBEREPNZ G,

>>> width = 20
>>> height = 5*9
>>> width * height
900

WL DY DEBAN—DODEEZFERHARATEZEHTE S,

>>>
>>>

0
>>>

0
>>> 7
0

R NBUSE D 7 VI R — R ENTW 3, BAMOA RS v FE OB 1, BEA X5 v 2R/
HBUCERT 5,

=y=2z=0 #x &ty &t z 23IcT3

<

>>> 3 * 375/ 15
7.5

>>> 70/ 2

35

HERLI R —F I3, BEITEREE j /20130 20 CHrN S, HEFOFERE L >EFEEIL
‘(real+imag) ' LE DD, X ‘complex( real, imag) ' B TES E S,

>>> 1j * 1

(-1+0j)

>>> 1j * complex(0,1)
(-1+0j)

>>> 3+1j*3

(3+3))

>>> (3+1))*3

(9+3))

>>> (1+2))/(1+1))
(1.5+0.5))

BEEIT OB IET LB O 0B/ E s LTRSS, HER 206 F5 B EBH2IY B3 icix
zreal & zimag %9,

>>> a=1.5+0.5j
>>> a.real

15

>>> a.imag
0.5

VPEIINICTCO BB OB (float() L int() L long() ) RHEFRBUC XA R — BIFM R TR A

TEHME—DIEL WITEE W) D DIFA e, fdfid (magnitudeye (FEI/NBUSEE L) B %121% abs( 2) %l
Vv, EiERDICIE zreal  ZfH5,
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>>> a=3.0+4.0j
>>> float(a)
Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: can’t convert complex to float; use e.g. abs(z)
>>> a.real
3.0
>>> a.imag
4.0
>>> abs(a) # sgrt(a.real**2 + a.imag**2)
5.0
>>>

REEE— PO, IRBICHIF SN RDEH_ ITRAENS, JHUutkD, Pythonz®ais L) Hy, Hifk
LN LbRic ke s, -k ZIAZE,

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

>>> price + _
113.0625

>>> round(_, 2)
113.06

>>>

PHE R OLEZHNOHEHELTRINETHE, ZNNMEZBIRAL TR EZS 2V —ZAR T LR
T, FUCAAETZ S > 7plfHD 0 —AVELDES N, BEEOREEZ b > HIAAZBI RSN TL %9,

3.1.2 X7

BDIFHIT, Pythonld LA b EETE 2, XFINIBL Db D HETERTE S, LG v ViR
FTNDI +— b+ THENS,

>>> 'spam eggs’
'spam eggs’

>>> 'doesn\'t’
"doesn’t"

>>> "doesn't"
"doesn't"

>>> "Yes," he said.’
"Yes," he said.’

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

>>> "|sn\'t," she said.’
™Isn\'t," she said.’

SCFFN) T I NI DY DIFETEBATICE N HENTE D, ROTHMBEWICHEE L 72T Th 2 HEE
TNy I R5 vy aZfTORKICERT 2 FHcfTolkrsTtE s, O

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

L3 R TCRIBEEDITZ CEEOBEA L AL ALY D TEATVL 4 ) BLITFHITYT, TORHEICH 3 22H M ER
ZRioT0w3E 2 LITHERL 2, |

3.1. Python Z&8e & LT 9



Note that whitespace at the beginning of the line is\
significant.”

print hello

BATT 25513 \n DX FRGR T 2 0EBH 5, ITICHIS Ny 7 AT vy a3 fEToN5, JOBITIET
T2 HICh S,

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.

L L, XFHY 550 “raw” XFEHNZERT 5 &, \n 38ATICE I NG 0L, TORBONNy 7325y
va, V=RAHOUITXFOMG I XTFT =20 ELTEENS, HlZIE

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

print hello
ZNUETEZHIFET 5,

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

F703, Wicho=8E7 +—F "™ I3 TXFH R ELTEDL, SEI7x—bRfiok L &
i, (TRZ2ZAY =7 T 30BIE 0D, ZNOITRIXTINCEENE Z LILR S,

print
Usage: thingy [OPTIONS]

-h Display this usage message
-H hostname Hostname to connect to

RO 2 KT 5,

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

AV =7V IIXFINHEDOFRERZ, XFINBANDIDIHTRHINLZDERLUEATHTET S, 2FD,
IEMEZREZ TR TR, 74— FTHA, 74— FAHPLZOMOTREXFHZNY VAT 2 TIAr—7
T3, bLLFIMWE v I 73— 2ER, Y 7N 7 x—b2E&ERVELIE, XFINIT TN - 74—
FCPENDA, ZHTHFIUEL VIV 24— T ENS, (BB print XEMZIE, 74— P
A =7 LICXF N EL ZEWTE D)

XFHNE + HE T THEE SIS ({220 EHT) 2ENTE, * HETFTRKEIRZIENTES,

>>> word = 'Help’ + 'A’

>>> word

'HelpA’

>>> <’ + word*5 + >’
'<HelpAHelpAHelpAHelpAHelpA>’

HWIZBED > 7= ZoD3FHNY) 7 7 VIFHBINSER SN b, L7edd> T, FRLOEYIDITIE ‘word = 'Help’
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A EEL LR TES, L, U OD) T INE I DTH o T, FEOLFEINRICEHL b
T3,

>>> import string

>>> 'str’ 'ing’ #<- Zid ok
'string’
>>> string.strip(’str’) + 'ing’  # <- Znid ok
'string’
>>> string.strip(’str’) 'ing’ # o< iUk F A

File "<stdin>", line 1, in ?
string.strip(‘str’) 'ing’

SyntaxError: invalid syntax

XTI TAVTABETH D, C LU L, XFHNDIRGID LT DU (subscript’z > L index) 13 0 TH %, il
SEL7EXXFRE W) b Didie {, F (character)d ¥ 4 X 1 DSCFS (string) I T E 4\, Icon E[H LU K, &
T FNE AT A Rk (slice notation) 2% H a v Y THI L ODHRFTHETE %,

>>> word[4]
A
>>> word[0:2]
He'
>>> word[2:4]
1|p1
C DTHNE ST D, PythonD X FANIAEHETE v, XFHINDRTAT o 7 fiE~DRAIZ L 7 — I
%%,

>>> 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

L2L, flAGbEANEZ L O L XTI 2iES L IR CHIRNTDH %,

>>> X’ + word[1:]
"xelpA’

>>> 'Splat’ + word[4]
'SplatA’

AT A RARTATIIERN 277 )V MED D %, B 1 DFTREMT 2L, 0 LHEARINS, B2 DIRT 2 AN
2L, AFIAASINDZXFINOFA X LRSS,

>>> word[:2] #  EBAHIO2XF

‘He'
>>> word[2:] #  BHIO2XFERSTRT
1|pAl

A7 A AFHBNIER) e AEAD3H 5 s[ii] + s[i] Zs IZ%L v,
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>>> word[:2] + word[2:]
'HelpA’
>>> word[:3] + word[3:]
'HelpA’

B A 74 ZARTL, LBl (I fkbis, Thbb, RETEZHRTFIILFINOY A XICESHRA
5N, ERBTRIDNSWVE ZRELFIIRRI NG,

>>> word[1:100]
‘elpA’
>>> word[10:]

>>> word[2:1]

BTRFADETH L, ZOLZEFL»OHR D, 2L 21T,

>>> word[-1] # RBROXT
"<
>>> word[-2] #  ERBOLSODDOLF

p
>>> word[-2:] # BHD 2

DA
>>> word[:-2] # RBD 2 XF 2R TXT
'Hel’

70120 LFHBEDLEIAM—THD, LEDB>TIDELEZEFAPOHASDITTIER I EITHERL X)!

>>> word[-0] # (-0 X 0 IFELLHIDL)
H

HEANDEED A T4 AHTRUIVETCENS, LoL, TNEZHE—FED (R T4 ATRL) HRETRATIE
WIF 7R,

>>> word[-100:]

'HelpA’

>>> word[-10] # TT7—

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

IndexError: string index out of range

AT7AADEE T2 BIEZ B ROHER, IR ELTFDBWE (betweenfe fi5 L T2 % & X, it
X TORNZ 0 LA BTTETH D, TDEE, nXTFDXFINDRBED L TFOEMMPNET nICh s, &
ZIE,

R S S
[Hlelllpl|A]

SRS S S —

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

1 DITOBIFLFHNDOTRT 0. 5DMEZ R L, H2DTRIMGT 2EADHTZRT, i 5| ETDATA
A%, ZnF0i, | EMEMT SN EMMDH VDL FITRTO 6% 5,

A TA ADITFDE BICIEAT, LDICTFINOHFEANICH 25 561F, AT7A4A ADEIIEZDIRTFDEICEL
W, &z word[1:3] DEIIFZ2TH D,
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HEIAABEE len()  IEXFINDEZ (length) 23K §

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

3.1.3 Unicode X571

Python 2.0Bf%, 7% A b « F=¥ 2T 200H L 7T =y B 7 n 77 < icfHAIc k>, 21
73 Unicode4 72 = 7 + TH %, I3 UnicodeT — % (http://www.unicode.org/ SR ZHEL, B
ET 270l TcE 2 L Ebic, ¥R EIATHEERZAREL T, BFEOXFINA 7Y 27 b & EFL
HALTWwS

UnicodelZiZ, BB X EHRDO T XA THEONIHEWE A7) 7 FDH LW EXFICENZTIN—DDIH

F?’éﬁ‘(%%?l% EWIH DD B, DT, A7) 7 FCFEIIR L EA 2561’IEI@IEF?§5IL75>7Z¢< TXA NI

BRI IE R B2 2R 7 ) 7 P XXCFEA~NGBR T 2 L 1o a— F = %ﬁé‘h“@)to DT ERED

TV 7 b= 7 OEEEE (internationalization 3 i18n * L FEH» NS — i+ 18 3F +‘n’) B L TIEE

WK EZIRAELZ b 72 5 L7z, Unicodeld 206 DffiE%Z, T XTOAZY TS 1~ KR L CHE—~Da—FR=Y%
#THILTHRIRT S,

PythonT UnicodeX( 74l Zi& % C & i3, WMHOXTIN2ES 2 & LHL 5 WLHZ,

>>> u'Hello World !’
u'Hello World "

7 % — R DHNTH Z/NLFD 'u' 23 Unicode X7 F %32 2 2R T, b LXTHIOHICRR L TFEED
IF4UE, Python® Unicode-Escaperv 2 —7 1 v 7% {fioTZ9) T2 LW TE S, MadohlizZ Dtz
HLTw3

>>> y’'Hello\u0020World
u’Hello World "

I A7 —7%1\u0020 (FNEFEDfE 0x00209 Unicode X F (A R—AXF) % 52 5 NWATBEICHAT 52 &
2T,

D FIZZNFNDIERFEDEZE Z D F £ UnicodeD B LTl Z ik oTHEREI NS, bLLE
DH>TWB )T I IVXTHND% L OUEEFE b T B Latin-l > a—57 4 » 77 5%, Unicode
DAL 256 3LFH3 Latin-1 D 256 XLTFEMUTH L I L%, BRESLEMNLZLEIE2 9,

I¥ 28— MANHZ, BHEOXFINOEBEERUL ranE— R b H 5, LFFNDIZL DD 7 +— M 'ur %4
JA L T, PythoniZ Raw-Unicode-Escape. > 2 —5« ¥ 7% flibw %, ZiUI/NLTFD v DI A o
ATy ahdhbEERT RO WXXXX £z iEHd %,

>>> ur'Hello\u0020World !
u'Hello World "

>>> ur'Hello\u0020World "
u’Hello\\Wu0020World "

raw €— N, IEHREZEEBRT 2R EDRILD NNy 727y a2 AL BTNE RS RV E ZRBEIC

iyAoR

INGEMED T Y a—F 4 Y ZIMAT, Pythonl, BEFIO LY a—F 41 ¥ 7IcH2 T Unicode X -4 % &
5 HOFRZIMEL T2

HIAABIB unicode() 13 TR TOERE I 4T\ % Unicode codec (COder and DECodgF/51bds & & OME S
&) ~NDO7 7 A% 5T 5, ZN6D codecEMRT 2L DTELZLYyaA—T4 Y7 DHL, KM
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http://www.unicode.org/

NTWV3HDITIE, Latin-1, ASCILUTF-8 8 XN UTF-1623% %, & DR AEEDIZYya—F 4 v 7 TH
D, % UnicodeX(F% 134 b+ 7 3EBONA Mk T 2, 7740 b - v a—5 4 v 7ILdE I E ASCI
Iy FEINTw3, JiUI 025 127 FTOHFADLF 2@l I &, MOXFRIITRTRZELTZI—L T
%, UnicodeXFHIDHITFI N D, 774 NMICEZAENAD, str() TEEIND L EITE, DT 77
Wb ez va—Fg v EESERBITTOID,

»> U"abc"

u'abc’

»> str(u"abc")

"abc’

»> U"aol"

u'\xe4\xfé\xfc’

»> str(u"aod”)

Traceback (most recent call last):

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

UnicodeError:  ASCIl encoding error: ordinal not in range(128)

Unicode X5l %, BEDIZY a—F 4 v 7 %flio7 8 ¥y b XFHNI~LEHT 27212, Unicodet 7Y = 7
FiZencode() AVvy FZHELTWwS, ZUd 158z L5, 58l vya—T1 v 74 THs, va—
T4V 7NN "2 H ) DBEE L\,

»> U"a00".encode('utf-8’)
\xc3\xa4\xc3\xb6\xc3\xbc'’

BLOREDZY a—T 4 v 7 THEPNUTVL LT =806, ZAUIKIET % UnicodesXXFFl % B L 72\ 6
12, unicode() B¥Z, W2ilMicya—F v 4L THIIZ L,

>>> unicode("\xc3\xa4\xc3\xb6\xc3\xbc’, 'utf-8’)
u\xe4\xf6\xfc’

314 YA}

PythoniZ, Hl% Dfiz—fEic L TZ IV — 71T 272 0I1cfl 5 8E (compound)r™— ¥ B % 5% { i 2 T\ %,
ZORLIHBZ LD RN (ist) TH 2, UA L, »EhocliEh, av2THd sl (EH)
DM E L TEIPNE, VAFDOFEHEHRBHBTLOTRTHEUBTRLSTD XV,

>>> g = ['spam’, 'eggs’, 100, 1234]
>>> a
[spam’, 'eggs’, 100, 1234]

XFHNDHFERL S, VANDHEFIZ00ME S, A7 APHFENITE 5 2 &4 b L FART
b5,

>>> g[0]
'spam’

>>> g[3]
1234

>>> g[-2]
100

>>> g[1:-1]
[eggs’, 100]
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>>> a[:2] + [bacon’, 2*2]

['spam’, 'eggs’, 'bacon’, 4]

>>> 3*a[:3] + ['Boe!]

['spam’, 'eggs’, 100, 'spam’, 'eggs’, 100, 'spam’, 'eggs’, 100, 'Boe!]

Z{EARATHE (immutable)s X741 £ 13572 D, YA MIME4 DUEFEZZEHT 25 2 LAA[RETH %,

274 ANDIRADTRTH S, ZLTCINEZDIVALNDIA RAZEHIFRLILIATES,

>>> a

['spam’, 'eggs’, 100, 1234]
>>> af2] = a[2] + 23
>>> a

['spam’, 'eggs’, 123, 1234]

>>> # W OPDIEHZERT 3:

. a[0:2] = [1, 12]

>>> a

[1, 12, 123, 1234]

>>> # WL OLDHEHHZIRET 5

. al0:2] =[]

>>> a

[123, 1234]

>>> # WL OPDEHEAEHAT %!

.. a[1:1] = ['bletch’, 'xyzzy’]

>>> a

[123, ’bletch’, 'xyzzy’', 1234]

>>> a[0] = a #  ZNHY (Dat—) ZEHIHATS
>>> a

[123, ’bletch’, 'xyzzy’, 1234, 123, ’bletch’, 'xyzzy’, 1234]

HARBIE len() 13V A FICLBEATE 3,

>>> len(a)
8

VAR REANTICT 2 (30D Y A F2EG0Y A F2E2) 2L HHBTH S, 7L 2,

%
R

>>> q = [2, 3]
>>>p =[1, q, 4]
>>> len(p)

3

>>> pl1]

(2, 3]

>>> p[1][0]

2

>>> p[l].append(’xtra’) # 5.1 iz Bl X
>>> p

[1, [2, 3, 'xtra’], 4]
>>> q

[2, 3, 'xtra’]

DWTIFELBRTIYLRSZ I LIZT 3,

s

OHIT p[l] & q BEBICIEFE DA T 27 FESBHELTWA I LICERLEY! ATV

JhDE

3.1. Python Z&EH L LT
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3.2 Sulo I NDE 5

bbHA5A, Fhlzbid Pythonz 2 2T 2 X ) b#EMAEFHO DIl ) 2 L8 TE S, L 21E, biZ
Fibonaccitl B DA DB 2 RD L HIZHEL T3 TE 5,

>>> # Fibonacci  #3&:
L H# CODOERBONDBRDEZE R ERT S

.a b=01
>>> while b < 10:
print b
a, b = b, ath
1
1
2
3
5
8

ZoHNE, W OO L WEEREZIEA L T3,

BRHDITIZZERA (multiple assignment)> 57> T3, Z¥a & b IZFEFHCH LWEO & 1 25T
W3, REOTICHEEARADMEON T2, ZRERTH»5EED, RABTONEDIZAHAD
BHEOADBTXRCGHI SN T2 6 TH 5, FHLOBEHEORNE, Eroh~tiHizns,

while V=735 (22 Tldb < 10) PETH LR Y FETI N5, PythonTld, C LR, JEF%
BEIZETH Y, FIMHTH 5, FHFXFIER Y A METH>TH L, FBELEALITH->TH X

WV, 2086, FFEORILGIFETHY, 256X TH 5, HITHO SN T A MEHHiZ KT
b5, BEEEOHBHETIZC EHEL L) IcH»rN D, T4bb, <(lessthan)y (greater than)= (equal
to), <= (less than or equal toy= (greater than or equal té} £ O} = (not equal to)TH %,

IL— 7 DAAE (body) IZE{FF (indentation)E LTV 3, BAFIF I3 PythonS B D X% 7 Vv — 716§ %
HiETH 2, Pythonld (WEZIK) A T UY 2 v PR ANTHREREZHZ T wd s, T2EM
FT27%2DICBEPENE Y 7PRAR—ZAZITHL 7% < Tk 6 v, FEERITIEE X Python~D#HE 7%
AN%ETHEFAL -2 T4 Y THET 22595 L, REBDTFAL - 74 ZIITHBERM T ERED D
5, NEEICEAEX 2 ATIT 5RC1E, 20D N 2R 70272kl R T E o kv (k¥4 6
Python® S —41%, WOBEDBREDIT 2L 2O ZHHTE R W2 67), —2DHEARA7Tay 7 HD
FATE, ACELZTBRMTIN R TERS BRI EITERL LI,

print  3i35Z2 57 (1 EF 7213885 0) RofizEH <, 2z, (MCEROBITREBM L7k I 1)
EEXLWARZLEEOELITOEA LIE, HEORE XFH 2N 5 Gk TRR 5, SCFENE 7 5 —
F2RLICHITE R, HHBIZEAR=ZADBHAINE DS, BlZZokH)icF A 2cEMLtE 3,

>>> | = 256*256
>>> print 'The value of i is’, i
The value of i is 65536

KEDav=id, HhgOEITZ2H <,

>>a, b=01

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

112358 13 21 34 55 89 144 233 377 610 987

16
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BRIV TLTHuEWEE, A VI —7VXF—28fT72EZAATHLOXRO7O Y 7 M 2HIFET
L EICHERELEY,
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CHAPTER
FOUR

bo Ll 7o —DEE%

S L3748 L7z while XD 132212, Pythonl3fhDd BiETE % U ADWEOHIH 7 v —X %, L4000 h
ZHEVODiFA TS,

4.1 if X
BZoCRLBALAOIMR I XThA, # &AW,

>>> x = int(raw_input("Please enter an integer: "))
>>> jf x < 0:

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

EEHLL Eo elif  #HHoThH kv, else #HEMITTH X, F—7—F ‘elif ' id elseif’ 22207 D
THY, BREZEMNFZETZDIKLD, if ...elif ...elf ...%701% flioSETH SN S switchXX®
caseXDfUHAMTH %,

4.2 for XL

Python® for i, H23C % PascalClENTE b Ltz wbD L3 LIE»hiEY), (Pascald & 9 I2)
WO L BDEERI ETEE L Z LD, (COXII)BELDATy 7 LMo Do E#%E M H I
7D T2DTIERV, &L A Pythond for &, EEDS (U A FXXFH)) OFHEBICRL, 2060
TNZHN BT T, #REL %2 T2, 22X (BADL2NDDOH D bR \0hY),

>>> # W OPDOXTINDRS 2 %:
.. a = [cat’, 'window', 'defenestrate’]
>>> for x in a:

print X, len(x)
cat 3
window 6

19



defenestrate 12

N—THTHEEL ONRICL T RFI2ESHZ 2 2 LIIRETIERO (DI EIFY A D X Bk
(mutable)FIENC 2R Z D15 2), b L, (e ZIFREDHEHZ “HLT5% ET) #HE L OXMRIZL T
WAY RN EEEMZ AR L%5061E, BlFab—Icd L THERLZ LR TSRy, A7 A4 AEE
B INZRICFRERDBDIZL TS, ez,

>>> for x in a[]: # YA PREDATA R - aE—%1E3
if len(x) > 6: a.insert(0, X)

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

4.3 range() BH%

LA ETROR L 2§ 2008039 % 72 5, fliA#BE range() 23 T2, ZHREZBINNS %5 Y Ak
ZHRT B,

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

5.2 8o, BRI ) 2 MR LTEENE Y, range(10) X 10HDE2 S5 U X b ZAERL,
Z0 10fDfEIFZ NN, by ) ERS 10 DFIOKHHIIHNIGT 2 IEMRHTITE > TWwb, range% o
B SBIRE 2 2 L%, ALKy (ATHI v — ZHUT R Ty 7 LAIEEN ) 2H6ET 5 2 & b Ak
ThH 5,

>>> range(5, 10)

[5, 6, 7, 8, 9]

>>> range(0, 10, 3)

[0, 3, 6, 9]

>>> range(-10, -100, -30)
[-10, -40, -70]

FNIOWT-D LETHE L 23 %121%, range() & len() #RXD LI ICHALGDLE S,

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

0 Mary
1 had

2 a

3 little

4 lamb

4.4 break L& continue LiIL—T7 D else fHi

break i, CERIU K, ZnzH) B/ for 721k while V—T7DH~FHT 3,
continue i, TNHFLCHLLMENTELZLDTHY, L—TDRDOFELNEFT 5,
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L—7XizlF else fid->TH X, T3k (for T) YA FBREIN—TDEIEL & &, F713 (while
T) DB o7 £ ZICFEITEIND DS, break LTL—7DKT Lz ZRETINEL, 2D L%,
FRERET THONL—TTHRT 5,

>>> for n in range(2, 10):
for x in range(2, n):
if n % x == 0:
print n, ’equals’, x, ¥, n/x
break
else:
#  HEBHODLSFTIIL— 73T
print n, 'is a prime number’

is a prime number
is a prime number
equals 2 * 2
is a prime number
equals 2 * 3
is a prime number
equals 2 * 4
equals 3 * 3

45 pass X

pass CIFfldH Lavy, Z4Uk, XWX EERINTWED, 7077 AMOEELERL Toukwn e &
Wffibinsg, 72& 213,

>>> while 1:
pass # keyboard interrupt %z busy-wait ¥5%

46 BHBZELRT S

fh72 B & Fibonacciilk £ & fER DRI £ TH C BI#zIE2 2 L3 TE 3,

>>> def fib(n): #n FTD7 4 RF vy FiFxEES
""Print a Fibonacci series up to n."™
a b=01
while b < n:
print b,
a, b = b, atb

>>> # S ULDBEHE L BEKEZTEOH T
... fib(2000)
112358 13 21 34 55 89 144 233 377 610 987 1597

¥ —7— F def IZBIBDES (definition)ZE AT 5, ZDRICBHEDAHETE, b o I THAZKIIBDN K23
HIHEL, BIBORERERE T 23XE, ZOXRDITH 6, DTBRMTIINTAE 5, BIBAKRDEY DT
FH) T I Th K, TOXFINY T 7 VEBEED F ¥ 2 X v F— 3 v X541 (documentation string) >
% 1 docstringt % %,

45. pass X 21



docstring%z ffi>C, A v 74 VICGELHIRSCEZ HEAEK L 720, FAZEDWEENICa— F2ETE2 L9
T3V —=NBH 5, BVEC 2—FiZ docstringz Airs 2 EIZRWEERED?S, 2Nz HVICTS L9850
X9,

BY% D RAT (execution)d, Z DD T —hNVEBD - DIH b5 H L \EtE2 (symbol tableyr EA T 3,
XD IEfEICVL 2, BENO TR TOERMRAR, 2 e =2Vl BRABNT 5, L85l %
FO— A LEEELTN, K/ —NLVEERZTAR, 2L T2 oHAALDE RTINS, LT,
BB DOWNETIX, 7R — "V EKEZSIHT 2 L3 TETCYH, EHEZNMEZMNATS Z LIZ (global XT
HHTZZE TR BRD) TE X,

BB L e ESIBUE, WL ok, ZoBBOu— 2 Vil S ROPFNEAIND, 20D X ) ISHIEIIEE
U (call by value) TIE X 1% (Z 2 T (value) & X124 7Y = 7 + &8 (objectreferencg TH 3%, 47 =
7+ Ofii (value of the object)Cld 2 WY, BN IZH OB AIEOIT & &, FLwvr—A Lils Rz O
MLowitiEs N5,

BIRCER IZRE A 2 BIE DR S ROPNEAT 5, BIBADOMHEIE, 5 —7 V) DHAFHEERBKE LR
T M AE LD, ZOlEIEPOLEIANMAL TL Y, RAT 2L ZOL4ATHEIE L) 2L TE 2,
ZAUT N e 4 (renaming)D 5 < h & LTEi<,

>>> fib

<function object at 10042ed0>
>>> f = fib

>>> (100)
11235813 21 34 55 89

Fix fib  HBYEL (function) T7 { FHic & (procedurey? & B #EZ 2008 Lz, PythonTix, C EFLU
{, FRELIMEZRI R OBEBICTER W, 2L, EfiNCEAR, 22w vz, Fi
SHEZEL T3S, ZOfEi%Z None &) (ZHUFMIAALTH D), b LLHEfEHDI None 721 61X, A
VE=TVIIGEAEZNEES I ERELEZS, DLOEBPARYIIZNERILVALIE, 20K TE
NE2RLZENTES,

>>> print fib(0)
None

Fibonacciff Bz FIEd 2 b D ICZ2 DEF 238 TR 2 & ¢ 2 L I3fEH2,

>>> def fib2(n): # n FTO7 4 X y FHEERT
""Return a list containing the Fibonacci series up to n.
result = []
a, b=0 1
while b < n:
result.append(b) # TElz H &
a, b = b, atb
return result

>>> 100 = fib2(100) # B%2 WO 4
>>> 100 # fERzEEL
[1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

#Hlic k> T, ZDfliE PythonDFi L WEEREZ R L T\ 5,

o return  SCUFEHED & —ODEEIR T, RDEIED v return 1E None 23189, Tt & OKIRD 5% >
Zb7-EEDH None 2iRY,

Tggriciz, A7V Y NBIRIEL (call by object reference)k H DAL L 775 9, %6, Z{LAHE (mutable)s 4 7' =
JrERELLEE, WORHLMNE, ZATHENUFENHEI NN ZUMETEE (VA FNDHEDIFA) 2125 2 LItk 2067,
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e X result.append(b) X, VAR A 7Y=7 bresult DXAYwER (method)z MEONHT, XV v
FERA7Y=7 M TRLTWw5 ) B%TH D, obj.methodname & L THEHIS, T 2T obj
FRALDPDE 7Y 27 b (ZUIRTH->TH L) THD, methodname 12 DA 7Y =7 +FDAliC
o TERINDIAY Yy FOATITH %, ERINDEAY v FIFRIZL>THRATH S, HlLZDRD R
Vy FolE, DOFEF0IZ2ETE I LR FALCARMIITES, (COF2—FYTLTELILMT 5 X
I, TR (class)zfliZ1E, BMEADA 7Y 27 bR XYy FEEERT 2 2 EDHHER), iRl
72AYV vy Fappend() 1%, VAR 4727 MW LTERINTED, VA NOKIICH L WEE
ZBMT %, ZOFEITIE result = result + [b] T LAY, KD RIEINTH B,

47 Ho LBEEDERIZOWT

AZMHBOB % L 2B ELTE 2, Z20BR2H D, 2o 3HAALEARTH 5,

471 T 74V 5IEE

ZoRSMA AL, 1 ZIIEBDOGEINT 277 4V MEDIEETH 5, JHUIER S N L
DB DG BT 2 B8zE S,

def ask_ok(prompt, retries=4, complaint="Yes or no, please!):
while 1:
ok = raw_input(prompt)
if ok in (y’, 'ye’, 'yes’): return 1
if ok in ('n’, 'no’, 'nop’, 'nope’): return O
retries = retries - 1
if retries < 0: raise IOError, 'refusenik user’
print complaint

Z DEI%Z ask_ok('Do you really want to quit?’) DL H b, ask_ok(OK to overwrite
the file?’, 2) DEIHITHFOHE 5,

T 7 4V MR, BEABERDORRT, ZOMEZEEITDIRAI—T7TOFTiHlisNnsg, ko<

i=5

def f(arg=i):
print arg

i=6
f0
5 ZHTY %,

BEREEL: 774V MllZ o 1 EZTIFMIINDS, INDBEIZREZDIE, T 74 F0BY R FPRHED
X BBEA 72 FDEETH D, 721, TitOBIEIIRA DR L CIEI NS5 |H % RET %,

def f(a, L=[]):
L.append(a)
return L

print f(1)
print f(2)
print f(3)

CHUI T HHIFE I NS,
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[1]
(1, 2]
[1, 2, 3]

HLORDMIHL EF7 4N F2G L7 Rnkold, 2HbDICZo L) IcBEEzETIEI v,

def f(a, L=None):
if L is None:
L=1]
L.append(a)
return L

472 ¥—7—F5l¥

Bi% % ‘keyword = valug¢ &) IEAD X —7 — FilE2 > T L TH K, 728 ZIE TR

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, "I"

ETED EDHFETIERHLTH kv,

parrot(1000)

parrot(action = 'VOOOOOM’, voltage = 1000000)
parrot('a thousand’, state = ’'pushing up the daisies’)
parrot(a million’, 'bereft of life’, 'jump’)

LL, PRl LIZFRTAIETH 5,

parrot() # BT BB T o

parrot(voltage=5.0, 'dead’) # ¥ =7 — FEIBOBRIZEFXF—7 — FEIBBDH 5
parrot(110, voltage=220) # FIEU L TEEEL T 5%
parrot(actor="John Cleese’) # RKHDXF—7—FThH?2

—fiz, FEIEEOTIE, 7iERIEL (positional argument), £ D ¥ —7 — F 5% (keyword argument): b
i CRIUE R ST, ¥ —7— FIXRBIED AT 65X 2T UL 6 v, IKEIBUST 7 4V MEDSH 5 0
EIPBEETE R, EOFHBMEERBL TR E-TEE S RV — EFIBICHIET 25154 %, [H
UL OB TxF—7—FELTHiI 2 EIFTER, 22i12hapliz, ZoiickhRKLTw3,

>>> def function(a):
pass

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

File "<stdin>", line 1, in ?
TypeError: keyword parameter redefined

BEDIEIED ** nameb W IHTEARD L &, ZRIFFEEIBISHIEL BVF—T7 — FOF —7 — FEIETTH
LRLHERZITED, IN%E (ROHITHBR D) *namet \» ) TERDIKG 5 & flAaGHETH X\, *nameld
IR N % Z 7 AER B S 7258 7V %ZT LS, (*nameld ** namek D ETNICHIAL 2 TEAn 6%
W), 722, BLRDLI) BREBEERL 2513,
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def cheeseshop(kind, *arguments, **keywords):
print "-- Do you have any", kind, '?’

print "-- I'm sorry, we're all out of', kind
for arg in arguments: print arg
print '-*40

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

ZNUIZTD LS ITFOHE S,

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

ZLTHUEAAI)HIFI NS,

- 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

¥—7—FEEHAY A D sort() AV v Rk keywords FFEOWNEHIFHICEOE T, IadBnInTowik
W, BIBOHIT I NS ETIEATHEE T,

4.7.3 EESIBALD

BB, bbbzt 7o arvi LT, RO TN 28O ELRH 3, 2o D5l
LD 7Nz 2 EN 5, ARG S X bafic, FEMU EO@EFEOFIESHEEL TS kv,

def fprintf(file, format, *args):
file.write(format % args)

474 S LYBR

L DOANDEZIZ LY, BB I0 75 2y 7EiEE Lisplc X K R otz v» L O DBkEEDs PythoniZ il Z &
N7z, ¥—7—VF lambda Z{fi->T, ZHIOLWWNS LB EES 2 L3 TE S, 72 & 21 ‘lambda a, b:
ath’ IZ= 2D 5B EZR T TH 5, 7 45 (lambda form)id, BIEcA 7 =7 Pk ens & 2
A6 E2IfioTh kv, 78R E, B—oxUchHlREn T3, 7o EER L, S5
DOBIBESR I T 2L LoOBRKICTE R, ANFICLZEZBEBERERAL L, 28R, 202l
URAA—TD6DEHZSIMTE S,

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

>>> f = make_incrementor(42)
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>>> f(0)
42
>>> f(1)
43

475 FXaXys—3avy X7

FxaXxvs—ya v FHoREEERICOLTHIBTEZSOH 5,

F LI oz, NROHMWD, HfiiHZEF LD ET S, fHEI 2RO, NROLETPHEEZ LI LI B S
ZERLEV, IR RMEDFTETESNINGE (L, 4D E SBRoEE 28T 28FHTH
2EAEER). ZOTIERXFETHOTEY L FTRAS,

FXaXyTs—va v CFINBEBITr 05 & &1, B2i72RTICLT Feol, K oiddzEmn
T %, ZDRDITH S, NROWH USKPREITENZ2 & 25083 5 1 £ 72 3B 0BYE 23 <,

Python® /S —H \IEEATICH 7 5 PythonD XFFHY) T I A6EBMNITZIEE L2 LI LAV, b LHEYD
%5, FXaxy7—yavz U323V —U2BMIZ2IEE Lo FUIzs kv, ZHUXRDOBFIIHES
T, XFHNDE1ITL D SBORYIDIEELTD, FF Xy T— a v FHeficnd 2860 oe%
WET D (—ICHE 1171, XTANEBRT 2 74—t HoTED, ZOBMIIFIN 77 VvicE
WTHS LTI RS, ) 2 EIFTERY), 20056, ZOBEMITE “Siiz” 2DEH%Z, D XFFI
DFTRTOITDBIP S IEE L 5, ZNL VDL EMITINATEBNTIE RS20, b LBINn L 23,
ZOREDEAZTRTUIET L B, BHOEMMEX, ¥ 72BHLHBICT A T2 (81X 8 LFAR—R
R L 4 2),

Z ZICHEBAT docstringD 23 d %,
>>> 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.
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CHAPTER

FIVE
7 — & Rgis

CORBEDVBICHALZ I DB D2 L DFELCHIT 2 L EHIT, W2 LI L zBidT 5,

51 $2&YAMIIONVT

DAPEW)F=FRITE, BIVKDDPDAY Y FRHL, TIWCVRAL A7z bPDTXRTDORXY v
F2Z 5,

append ( X)
HHZY 2 FOERICENT 2, allen(@)] =[ X L%MichHs,
extend (L)
HZoN) A FOHHTRTOBEMIZE>TY A M2IEET %, allen(a):] = L LEliTdh %,
insert (i, x)
HZoNALBEICHEHZMAT S, B15l82RTFELTCZORIICHEHZMATS, Ld>T
a.insert(0, X) 1ZVY A FDOEBHICFHEAT S, 2L T ainsert(len(a), X) 13 a.append(x)
LT H B,
remove ( X)
XZMHETHRMOEHEZ Y A Mo HIBRT 2, %4 T2HENRITUIZ I —Th 5,
pop([i])

HzonlMEch2HHZY A 2o HlRL, ZOEHZRVEET S, b LETHEEIN TV
JruE, apop() 13V AMKREOEHHEHZY R M2 OHHIRL, ZOHBZRENEET S, (XYY F¥ T
=7 ¥ (method signaturefr @ i z P AFGIMI G I BDMERETH 2FH 2R L, T ONEICAREINZ Gld§
ZhEIE e\, 2 DFELIE Python Library Referenc® i THEEICFIH I 1 %, )

index (X)
XZHETIRMOEHD, VAN TORTZIET, 4T 2HHB R TELT —TH %,
count (x)
YA RTOx DB 2K,
sort ()
VA FOEH%Z, ZDYT(nplace) Y—F$ 3%,
reverse ()

VA rOEER, o, WHIZT S,
YZFDRAY Y FOREZE[ S 7-45:

>>> a = [66.6, 333, 333, 1, 1234.5]
>>> print a.count(333), a.count(66.6), a.count(’x’)

27



5.1.1
Y& b

BmE
29

5.1.2

YA b
&nz

210

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

>>> a.append(333)

>>> a

[66.6, 333, -1, 333, 1, 1234.5, 333]
>>> a.index(333)

1

>>> a.remove(333)

>>> a

[66.6, -1, 333, 1, 1234.5, 333]
>>> a.reverse()

>>> a

[333, 1234.5, 1, 333, -1, 66.6]
>>> a.sort()

>>> a

[-1, 1, 66.6, 333, 333, 1234.5]

VARZREZy 7 & LTS

AV R, VAM2ARY v 7 (stack)& LT) 2 EZIEFICEDICLT0D, A v 7T, mEIC
NZZEEPRYNCED HE 5 (last-in, first-out”), A% v 7@ b v 7ICHHZEMT % 121d append()
o Ay 7D by 7o HEZID HIICid pop() EBTHRERLTHES . BRI,

>>> stack = [3, 4, 5]
>>> stack.append(6)
>>> stack.append(7)
>>> stack

[3, 4, 5, 6, 7]

>>> stack.pop()

7

>>> stack

[3, 4, 5, 6]

>>> stack.pop()

6

>>> stack.pop()

5

>>> stack

(3, 4]

VAL ZXa—E LT

Z¥a2— (queue)t LTHiH ZEBFRICTE S, ¥ 2—TlF, RAIGEBMINAEEIRINED B
(“first-in, first-out”), ¥ 2 —DERRBICHH ZEMT 2121F append() %5, F 2 —DELSHH%Z

O izl pop) %0 %2%FELTHSH, B2,

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

>>> queue.append("Terry") # Terry MEE (arrive) R
>>> queue.append("Graham") # Graham PEF TS

>>> queue.pop(0)

'Eric’

>>> queue.pop(0)

'John’

>>> queue

[Michael’, 'Terry’, 'Graham’]

28
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513 BHEM7v 77 v 7DEE

VA b Cffi ) EIERICER] 2 =0 ORLARBIESH 5, Z i filter() t map() & reduce() TH3,

fiter( B, AU)’ 13, Fh 5 BIB(IHE) PETHIHEHZIEAT, ZNo056%2% (5 X{HIEFET
oYz, 7L 21, WD DRUZEHET 51T,

>>> def f(x): return x % 2 != 0 and x % 3 = 0

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

‘map(Bi%, %)’ 1%, JIOFHBEICOWT BIE(EE) 2L, ZORVEPS%2 ) A F2IRY,
ZUE, W OO IFHEEET 51213,

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

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

2L EDFZPEL T kv, BIEIIINE FH UMD E % & 208035 5, &51H 6 OMIGT 2HH (H %
GIp3E0 & D bRV E EE, HHDD 0 D IZ None) Z518E LT Z WS, BIED20 b IZ None %%
T, BB ZOFEFRTEBMICESHZ 515,

IS ZOoDR R AEAAGDYE S £, ‘map(None, listl, list2)’ 13V A FDR7ZX7DY A MITT
LR FHETHL I LT D, -8 2T,

>>> seq = range(8)
>>> def square(x): return x*x

>>> map(None, seq, map(square, seq))
[0, 0), (1, 1), (2, 4), (3, 9), (4, 16), (5 25), (6, 36), (7, 49)]

‘reduce( B%L, %)’ 1%, 2815 0BEK%E, FTHORMD 2HEBICOWTHEORHL, Z20h 5 20k L
FIOXRDHEHIZOWTIHEOH L, %4 & L THERINLE—DfEiziRT, 728213155 10 £ TOERDRH
ZEMET 5121,

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

>>> reduce(add, range(1, 11))
55

SNCHEDZ TEZ T 2613, ZOHNEI NS, S5k oL, IS0z Nns,

B 3BIBE L THBIAZIEL TD X, JoBa, s s EBIREMES 1, 29 TRUTUL, B
&, FTBAM L AIORTHAICHER L, 20062 OfREROTHHICHML, %2 Eh5, &2,

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

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

>>> sum([l)

0
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5.1.4 Y X FDONEED

) A b DNEFE (list comprehension), map() -+ filter()  lambda OIS TICY R &2 iE 5
WHaEZAEL TV S, fRELTRONDE Y R MERIZ, ZN0OHXEEZM > THAZTEY X &
DG, LIFLIEWIRIC R 2MHA23H 5, VA FONUELILONFR, 1EHORXDRIC 1ED for fHinskiE, Z
LCZDBICEFEL Lo for HiF3if HiHELTw25D0TH 23, FERIZ, 2oz, BickE for #
Lif HiOSMRTHAMG L CRONZMEDY R Mk s, ¥ 7AANEFHiS 2 AeFHE LT, oo T
FHE R ITNE7% s e,

>>> 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*x for x in vec if x > 3]
[12, 18]
>>> [3*x for x in vec if x < 2]
I
>>> [[x,x**2] for x in vec]
[[2, 4], [4, 16], [6, 36]]
>>> [x, x**2 for x in vec] # II— - F7NITIFHD o ISR
File "<stdin>", line 1, in ?
[x, x**2 for x in vec]
N

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*y for x in vecl for y in vec2]
[8, 6, -18, 16, 12, -36, 24, 18, -54]
>>> [x+y for x in vecl for y in vec2]
[6, 5, -7, 8, 7, -5, 10, 9, -3]
>>> [vecl[i]*vec2[i] for i in range(len(vecl))]
[8, 12, -54]

A P OWNEKGZE for V— 7 DEEIC-EI R 5 7012, V— TEEA~DOFE Y TUINULGLDIHBIC AT D
EJEE

>>> x = 100 # hwwibFEEINS
>>> [x**3 for x in range(5)]
[0, 1, 8, 27, 64]

>>> X
4 # range(5) ODEBREODHE
>>

52 del X

VA M»SHEHHEZ, ECRAZCHRFTHREL T, HIRT2ERH S, 2ndidel XTHD, ZOXIFY R
F5DATA ZADHIBRICOHEZ 5 (Z2NZ2 B IELTIEA 74 ANDZEY A FDORATE I h>7), &
2,
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>>> a

[-1, 1, 66.6, 333, 333, 1234.5]
>>> del a[0]

>>> a

[1, 66.6, 333, 333, 1234.5]
>>> del a[2:4]

>>> a

[1, 66.6, 1234.5]

del BZEHZDOHLDDHIRICHEZ S,

>>> del a

a2l T2 2 81k, ZNLE AL ELIELPDEZZIICRATEETIE) 57—k %, del DI
POFHAGIEICOWTIE, FBETALIEIZL LI,

53 7L EF

A b ELFINIRTAT PR T A AR L EDL  OMBDOWEBH 5 2 L2 bIERTEL, Zhb
1351 (sequencey— ¥ D =S DHITH %, Pythonl3dELiE EDOFFER DS, 1Z» D57 — ¥ RaNENE 15
TELHBEhG LAk, BEHEGRTIF— SIS 9 Db 2, 2hnY T (tuple) Th 3.,

FINFarveTRY N ODEN SRS, T2t AL,

>>> t = 12345, 54321, ’helloV

>>> {[0]

12345

>>> t

(12345, 54321, ’hello!)

>>> # FT7TNEANTIILTD L
~u=t (1, 2 3, 4,5

>>>

((12345, 54321, ’hello’), (1, 2, 3, 4, 5))

D LIS, ANTDOY7VZIELSCIRTE 2 X910 570, HARICIZSY 7Vizweob > 2T
EFNd, AARHTIEAL > TTHATYH, HEACTH IV, (LY 70 E ) RELKXD—7% 5 (F)
EDAREAND > TR 256X LIELIETH %,

& 7NWACIE, BIZIE (X, y) EEERT®, 77— R—ZA6DHEHEBL a—FREDE S OH@ENH 5, ¥ 7 VI,
XA ERU L, ZAHRE (immutable)TH %, 2% 0, & 7LDl DIHEH~NUAT 2 Z LIFTE R (-
720, BlEAIA R L2 > TRBEOSRD L  ZEBfiiTE %), VA& ED, Z2LAlRE (mutable)Zs 4
TPz bV 2EGARY I NVEEEl EHTE S,

FIEIZ O EIZ LIHOEREL S %28 VOREEED, CNZ2BIRT 570, BRI/ MITHS %,
By TNIE, BOND> ZORTTHEINS, 1THEHDY 7V, 1EOfEORICay~%2ET 5 2 LT
FIND (DR A>T THET Z ETIRHERW), EL K RWAS, ZIRNZE, 728 213,

>>> empty = ()

>>> singleton = ’hello’, # < KEDa V=il
>>> |len(empty)

0

>>> |en(singleton)

1

>>> singleton

(hello’,)
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St = 12345, 54321, 'hello! ZY 7 - ISy E VY (tuple packingD Bl TH 2, = 2 Tl 12345
L 54321 khellol DS -ODF TNy 2 END, WBOFE S TRETH 5.

>>> X, y, z =t

iUk, WAL D, FIPVIVYF 2T (sequence unpackind) FEIEZIL T\ 5, FIT7 v 8y ¥ v 7k, EHDO%E
RO DEFERD, JIORIEAMUTHL I E2ERT 2, LEAADRIZY TN - Ry v 778y
XU OMAGOLEICTELRL I LITHEREL LI

B OTRRIENTMER D 2, ThbE, EEEDMED Ny X2 7300y TV eiEsh, 7roRvF
YRR ELBIN B,

5.4 §EHE

PythoniZflAAZ N T2 b 5 —DDEF] 72 77— & H25EEE (dictionary) ThH 5., &HIE, ZFHrDOFiETIE
HAHELE (associative memory)t 2> “#AHNEIY] (associative array)t L CRIHE NS Z &35 %, H 2HIPHDEK
o TIHRFATF N BH L Bh, fEEIEF— (key) T k> THRFAT N Z, F—I13EARENAHER
(immutable type)TH X\, XFHNERIZVOTH X =22 VB35, XTI Y TNETNS 25 7L
51, ZNbF—L L flioTLw, L2L, LY I ADBRATHNEL{LAEE (mutable)’s 4 73 = 7 +
ZEZELGHEBICEATYERGIE, ZN2F—EL LTI ZLIETTER Y, YA ML, A 74 ARARKH
FAHFRAIZ DS A A append() P extend() DAY v FEMH-T, Z0HTHE (modify in place) TE %
P, ¥F—ELTRFEZR,

HELIIF— B OXT2oR3EFMATONTOURVWEATHY, KX —1F (—ODEEHEDOHRT) ~EINT
HHIEVHERINTVS, LEZZ2DDBEDREV, o> ZOXR7? {§ BROFELZIES, a v~ TXY->
7o X —fli ORT7OUN %P> ZOHITER &, PHHEE LT X — 1l ORXRT7BZOFEEICMb S, Z1Uk
HARCEEERELIN S HETH H 5,

HEHICOWTOIARHERX, RALGPDOF—L bz TsI s, ¥—2L52TZ0fE2IY T Z
EThHs, ¥F—fiDOX7 %z del THIRTZ2ZEHTES, bLHBUCHHTTH S X —2Mi>THKRINT 2 &,
ZOF¥ - LT viERENELEo NS, FIEL BV — 2o THEZID BT I L3 —-TH 5,

HEA 727 bDkeys() AV v FiE, ZOFETHOLN TV L TXRTOF —ZIEAFRICIERZY R 2K
T(BLY—FINAEYAFBRKLIFIUE, F—D VYR FTsort) ZEHTIUTEG), HBH—-DF —5F
FIZH DD EIDFARBIE, ZOFEED has_key() XV v P&,

IR HLDIEFFHEEHOTINSRHITH B,

>>> tel = {jack’: 4098, 'sape’: 4139}
>>> tel['quido’] = 4127

>>> tel

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

4098

>>> del tel['sape’]

>>> tellirv] = 4127

>>> tel

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

['quido’, 'irv', ‘jack’]

>>> tel.has_key('guido’)

1

dict) aYAELZ778R@FI7NELTENINLX—LHEDORTDY A oo EEFEZBHET 2, oo
VAL T 7Y THEERERT 256, VA MNURBEZFIAT S LRI — LDV A N E2IEET LI L
TE 5,
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>>> dict([(sape’, 4139), (guido’, 4127), (jack’, 4098)])

{'sape’. 4139, ’jack’: 4098, 'guido’: 4127}

>>> dict([(x, x**2) for x in vec]) # Y 2+ N elEB %
{2: 4, 4 16, 6: 36)

55 WV—=7D7r7=v7

HEIZX> V=77 2548, F—BLOWILGT 2MHIFitems() XV vy FEHAHLCTRKHCED H3 Z &8
TE 5,

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

gallahad the pure
robin the brave

2O DD LY —r v AERFICV—=71CT 572012, ZOEER zip() BB TR7ICTEIENTE S,

>>> questions = ['name’, 'quest’, 'favorite color’]
>>> answers = [lancelot’, 'the holy grail’, 'blue’]
>>> for ¢, a in zip(questions, answers):
print 'What is your %s? It is %s.” % (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.

56 bHo EEMficonT

HIR D while 3050 if  SCTlib 415 5 (condition) Z,  FiiE (comparisonPAA DiHE TR T 52 2 L b T
X5,

HBSEELF in - & not in 1%, fEHASNICHILT 220 (HBLL 2vdr) )25, HE T is & is not
X, ZoDA 7V 27 FBERYBICFELA TS 27 b EIDHRED, 2o Ei3) A +D k9 2Z2E{bnEE
TV 27 MLl TRITEETH S, TRTOHEGEE IR CELEMLTH D, 2 L TZ2UTTRTOEKLHE
HETOIMEM X D DKW,

el (chain)§ % 2 L5 TE 2, 72t Alfa <b == c i, anbih/AE<, Hobatc L
PEIPETFALT S,

EE O % HEEE T and £ or THAADETH XL, KD (X135 ATHNEHHAD) % not
THELTH LV, INSIETART, WBHE LD b X 5 IR TH 2, Z2DFTiE not DEIGIA
REERETH D, or BRETH S, L5 TA and not B or C X (A and (not B)) or C & Gt
ThHb, bbsA, ol Mz X, EADHALGLEZRITE S,

B and & or (VW 25 (short-circuit) HE - TH 5, DF D, GIEDLED S ANTHTI S 4, #
BREL 76T CICHHEiRIEE 2, 22 21F, bLLALCHEEZEDLBHALSIE, A and B and C i
K CEIHML 22\, IS, MEHETORMEIE, Z0SHHEE L TTial —ofis LTibns
Fd, RRBICHHIE S N7 518 Th %,

e 2 O O Fm P DFE R 2 ZHUNRAT 22 EHTE S, LRI,
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>>> stringl, string2, string3 = ", 'Trondheim’, 'Hammer Dance’
>>> non_null = stringl or string2 or string3

>>> non_null

"Trondheim’

PythonTi%, C &BHE, RADKOWIBICHHTELR LI EICHEREL L), C7R 7 I2EI DI & TRF
ZEIPL LNV, T CT7RY 7 L0mTEBT2H ) SNMEEHOME, T4abb, XohT==
DOHDT=LZATLTLE) I LzMET 5,

5.7 HE XONZF DRI g

A 7Y 27 M, FACHROMOA 7Y =7 F EHERLTXv, I IZEHE (lexicographical)lEfy 23H
WHS, 2FD, FTERMOEHHELE ) LI N, ZLTHLZNGDERL > TWLIUXZ 1L THIERS R
RE2, bLZENGPFELITNE, ZOXRDEHE ) Lotz nsg, DT, TGN E2ETHRYIEKES
N5, bLOHKRINZHEHELE ) LHGPR LI 61X, FHEARSHRNICITbNS, L D20D7
DEHNTRTELFIUE, Z20FIFFHLWERLINDG, b LD DSOS 61X,
o (D)o v EwE Radnsg, XFNcownTofEENIETF X, H4 D3CFIcowT ascn EF %
Avz, TRERCHMOE ) LolEofl<d 2,

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

1, 2, 3] <1, 2, 4]
'ABC’ < 'C’ < 'Pascal’ < 'Python’

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

1, 2 < @1, 2 -1)
1, 2, 3) == (1.0, 2.0, 3.0)

(1, 2, (aa’, 'ab)) < (1, 2, (abc, @), 4)

Note that comparing objects of different types is legal. The outcome is deterministic but arbitrary: the types are
ordered by their name. Thus, a list is always smaller than a string, a string is always smaller than a tuple, etc. Mixed
numeric types are compared according to their numeric value, so 0 equals 8.0, etc.

BloltMOA 727 POWKBEETH L Z EICHERBL XY, ZOMBIIRENZ HOBRENTD 5,
2% b, BMEZo4ENC k> THFBMT SN, 72821, U R b (list) iF2412 30571 (string) & H /X <,
FFNE DRI T 7V (tuple) £ D /I o, IBEEMERIEZ OFMEIC L 7223> CTHiRI NS, LadioThkt
21301200 &4 L2,

1 The rules for comparing objects of different types should not be relied upon; they may change in a future version of the language.
CHAGSORMOA 7Y 2 7 P ENKT 2HANCHH L RE TR, ZNOEFHEOIREDOAN—Y 3 v TRETFIN I LIk,
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CHAPTER
SIX

Ty a—)L

B Pythont ¥ — 7V ¥ 2T &%, ZLCHMEE L7 LS, BBL TS TR EREER) 3kbh
TW3, 26, JLEMIbb 2R 7u /7 02HE0Eo1E, ULIKANTIDTIERL, TFA
F T4 8BS TA VI =T VINDANZHEL, ZLTANELTZD 7 7 AV EHioTA vy =T
V& &2ESTZDNBE, ZHUIRTZ YT (script) DR E L THISNTWS, BO7u 77 5n8EL k3
WZON, AVTFYAZLRTLT5%D, 70l 7028 BDO7 7ANMCFE LS R20bLkn, &
20E, WOHPrDTBT T LATEOTELMEMEEEEZ, ZOERZVLVEE TR T 7 L0RPICEEE
T ERLHBAEL BB Lk,

2T R— T 570, PythonlZld, W DOPDELELZ DD7 7ANVICEE, ZLTENGZAZY T |
PRFENICEEI L 72 v ¥ =7V FDRTH S HiEBH D, 2DLH) %7 74 NVEEYa—Ib (module) & W
Fo BEY 2= A ODEEI, EZHPDEY 2—NOHN, FEXAY - EY 22—V (Fy 7 LV THETS
NBA2) 7 OhRBEBHE—FOHT, BEBT 7L ATEZERDEE D) Oh~BA (import) T3 2 &8
TE 5,

EY 22— VI PYthonDER E XD 6% 57 7ANTH D, ZD7 7ANKIEEY 2 —VHICERER py 2
J72bDThHs, TP2— VAT, ZOETY2—LD CLFINE L TD) 4Hi%E 70—V name
DEELTHLIENTES, HlELT, BEOWELRTIFAL - 274 8% {Hi-oT, BIEDT 1+ L7 FYIZD
TOWNET fibo.py E\WVI)HHTDT7 7 A VZERL X9,

# 74Xy FEIIEY 21—V

def fib(n): #n FTOMBEING 7 4 RF v FEE T
a, b=0 1
while b < n:
print b,
a, b = b, atb

def fib2(n): # n FOMEIND 74 KTy FHREERT
result = ]
a, b=01
while b < n:
result.append(b)
a, b = b, atb
return result

RIZ Pythonf{ ¥ ¥ =7V ZICAD, ZOEZ2—LZHUTFDa<y FTHAL X9,

>>> import fibo

It fibo DHFTEHRSIN TV AEEBO4ETZ2 U ICBEDILSRIIANTLEbITTIE R, Y2 —
N4 fibo R ZBEDTSRICANT VS, BEEANZES 2 -V 4%2H>TCT7 7R ATE S,
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>>> fibo.fib(1000)

11235813 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’

LB Z VL ME) 25 D 561, 2z —ALAICfRALTH K,

>>> fib = fibo.fib
>>> fib(500)
1123581321 34 55 89 144 233 377

6.1 O EET 2—IIZONT

Y2 — VI EBBERL T TRLETLEEGDTH IV, CNSDOXDHMNIZEY 2 —LoWit<Th 2,
ZNSHIEY 2 —ADE I THNBAICIA SN L Z 2 FFEITIN 20,

TV 21— NVREH, 794 R— 1 AESEEZR->TED, T2 LOHFTERINALTRTOEBIZZN
ZZO—NLEEERELTHHT S, LedioT, X 2—L0EFHIZ, AHED 70— VB L EAD
LHIPLLNBVEVILEZTAEI LR, T2 Lo Tr/a—NLVEREZH) LN TE S, i
77, B, bLLHDBMZ L Tw3002HbEEAT0E%561E, EY2a—LOBEB~NDSIHELFUEE
modname.itemname Zf{fio>T, T2 —1Dra— LI TH kv,

TV 22— NVIEPDEY 2 — LV ZIHATE 2, HETH> TERTIEIR WD, TXTD import XZEY 22—
NVDRFICELS RETH S (ZHUBEHLTREAZY 7 THREBETH B), MIAINDEEY 2 — VDAY, ¥
AZRTEHRED 2 =)D — NI ESRICEINS,

import  3CIZiE, €Y 2— 05 DHHZ, WAZT2EY 2 — VDR SROPALDPICHAT 2 &) 2
BH5, T2,

>>> from fibo import fib, fib2
>>> fib(500)
11235813 21 34 55 89 144 233 377

CHEBFHICDOEY 2 — VDA Z, B — AN GEHTRICEATE I LR LAV (26, ZofITi fibo
FEZRINA),

EV 2 ADERT 2L TNTHAT S LI BES 252,

>>> from fibo import *
>>> fib(500)
112358 13 21 34 55 89 144 233 377

ZruE, THEQ) THE 2HETZERS TR TOAEIZIAT 2,

6.1.1 EY 22— ILIRE A

spam &£ WI AFIDEY 22—V ZWATEHELEE, A V¥ =Y Fid ‘spampy L WIHILHTD7 7 A V%, FTH
EDT4 L7 FYD5, 2L TRICEEZAH PYTHONPATH TIRE I L2 T4 L 7 b U DMUH» 5IRT 5,
COBREERIEY 2 VEBPATH ERIURESL, 2F 074 L7 P VADUNRTH S, PYTHONPATHA 2 v b
INTVREVEE, FHET77ANADBZIDNSRODLRVE X, MRIZA VAN —ILOHEFIKRET 2T 7 4+
VDR ATHATI NS, UNIX TlX, U3l ‘. Jusr/localllib/python’” Tdh %,

TP IEIBIBUER D £ THEIT) 3N T ThY, ZOEFTEIEEHEZEY 21D m— LRI RICANS,
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FERRIZIE, Y 2—ViE, ZHsys.path 23522574 L 27 PVOUWUD»HRRING, ZOEBIIATIA Y
V7 FDFHET 374 L7 M) (FREBAEDT 4 L7 FY), PYTHONPATH B XA v 2 b —LdflAic
ET 277 40 MaTHLIN S, 21Uk D, BHAPMIZL T30 %2bE £ 2 T35 Python7u 7
SAhlE, B a—VHRRARAZBIEZLIZERTZIENTES, BEITLTVBEAZ Y T 2EATVL ST 4
L7 bY—DPRBRALICHDEDT, A7) T PBMEFHEEY 12—V, H 50 Python3E Y 2 — L ZHiAT %
Rfe — b?%%/l—wabf®x707b ERICAHTZFF> TR\ I EEHEEX, UL TH 554,
WHELI—Ih%, E56%5EHIZ B EEEY 2 — )" Ofi z2HI N0,

6.1.2 “a s34 )" i Python 7 7 1 )V

RINOBHEE Y 2 — )L 25 71 7 F A & > CTERERESRMOEELE LT, H LD ‘spampy 23R
Mol T 4 L7 FVIC ‘spampyc’ EWVILHID 7 7 A NDBH oKk 51E, FIUIEY 2—)Lspam D “/NA b=
AVRANTBEADN= a3y THD EREZIND, ‘spam.pyc’ Zi&E b 7Dz "= 3 » D ‘spam.py’
D7 7 A4 MEIEIRZIDS ‘spam.pyc’ ICEERINTED, b LS TN 51X ‘spam.pyc’ 7 7 4 WL X
ns,

W, FE ‘spampyc’ 7 7 AN EREDS 2O D T 48TV, ‘spampy’ DMEF I N/ LI N L F i
WOTYH, AVRANININ—T a v % ‘spampyc “EHL ZEAALNG, ZOMAPKRKL T LT —
TRV, RACDDIET? 7 A MBRRICIEFT o7/ & &, fiRE LTI N ‘spampyc’ 7 7 1L
X208, ERTHh B ERMIN, Lo TEHIND I LICKS, ‘spampyc’ 7 7 A VDOHNRFIZT T v b
7 A =LKL R0 5, PythonEY 2 — VD74 L7 b %, IAD7—F%77F vD~> VETHAET
52 LINTES,

I¥AN—FNOWE:

e Python{ v ¥ =7V %-0 7 7 /& ClRE) Sz L Z13, mfl (optimize) X d7z a— FBERI 1L
‘pyo’ 77 ANICKEINE NG, AT T4 ATIZSDE I AHEVRITT 0, FRUIT assert
X & SET_LINENO@ S ZRET 271 TH B, -OMflibiiz bt ik, INRTONA F a— Pk
INb, Lo T.pye 774 VIEEHI N, py 7 7 AV NSA Fa—FAtay L
ns,

e =DM -0777 (-00) % Python{ v ¥ =7V ~\JET L, Nf{ ba—F-avf7 H2Eh%k
Baic7ur s A EERARICT 200 Ltk vuipEbzET 5, 5DET AL, 727 _doc_ X
FHENRAL P a—=F26RELT, Ehav X7 bkppw 774NVICTEREITTHL, ZDOXFINN
FAWETH L ZEICESTWwE 707 70085500 Ltk uhrs, B, B2z L5
DEFZTCVBRLERS, ZOF T arvzfliisRETH 3,

o 7T LN pyc 774N pyo 774’11/75 SMENLELTH, ‘py 7740 oEtENEE
EHER, BAGHELZ DT TR, ‘pyc’ 77 ANV pyo’ 7 7 AN TEEILINEDIX, 26D
O—RFINLZHEEZITTH S,

e XV VU &, av VY NI THANIZEZ TELEILLEEIE, ZORIY SO, ba—=F2py 77
AN pyo 77 ANICEDPNE I EIZR\, Lo T, A2 Y 7 FoBhRiEz EiEd 5121k, #
DA—FOKBI%2EL 2—N~BL, ZLTZDEY 22— VEZHATENILET— ATy T+ R
JYZRMIZTEEILRB LR, ‘pye i pyo 77 AL ELUICae Yy FITTRATS 2L
HHETH B,

o MILEY2—IZDWT, 774 )L ‘spam.py’ 237 £ T ‘spam.pyc’ ( E7:1% -0 33 & 1 ‘spam.pyo’)
EWVIATZFANEFDRH->TH L\, 2D LIEPythona—FDI3A4 77 V%, YN—RA -2V =7
Vv Thspie ) W BT, Bl 5 72O IcHIHTE %,

o EYa—Lcompileall &, HE5T4L 7 FPYDTRTDEY 2 —NMIZDOWT, ‘pyc’ 774NV (£
I-OMBfEbN/IEEIT pyo’ 77 A4N) ZED ZEWNTE S,
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6.2 FEHEE Y 2 —)L

PythonlZIZBFHEE Y 2 — VDI A4 77 UDBME L TED, Bld F ¥ 2 X~ Python Library ReferenceZ 114
% “Library Reference”) Tl I T2 3, X 2 — NI A Y Z =7V 7 DHFICHARAENTE DL H
%, ZN5IFEBOLDIEITIE RO, FFRDLDIC, FLETATL A= LVEREDLFAL =T v
ATLDT YN ST 47 DT7 7 A2 2720 ICHlARENT VS, COXIREY2—LDEY MEa
V747V —=vav AT avThh, FLEFTTIv N7 4 —LIET S, 72k Z1F amoeba EY 1 —
Wi, RATHILAmoeba” V) S 74 7R —FLTVREY AT LATEITHEZINS, WL 6D HICHE
TLIHDEY 2—N23H 5%, ZiUdsys THD, J1UIED Pythont ¥ =7V ZIZhHARENT L3,
ERsys.psl L sysps2 &, —REZRDOTIUVTFELTHEOLNE XTI EERT S,

>>> import sys

>>> sys.psl

>>>

>>> 8ys.ps2

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

C>

NG “ODERUIA VI =TV IBNGEE—FICH S &L ERTERI NS,

EHysys.path  ZLFHDYV A RTHY, T 2a—LVEZRETLODL V7 =7 Y OMBAARAZRET S,
TUIBHEZA S PYTHONPATH 2 5, 20ty P 3N THRITIUIHLIAAD T 7 )V Mir o, Blsh
7277 AN FDORRIHEHLE NS, B3I NEERERL ) A FEHER o THETE 5,

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

6.3 dir) [k

MUABBIE dir() &, HEEY 2 - AP EDHFIZERL TV EHNLDIbNS, IS
DY — SN Y A FZEIRT,

>>> import fibo, sys

>>> dir(fibo)

[_name__’, "ib’, 'fib2]

>>> dir(sys)

[__displayhook__’, ' doc__ ', ’__excepthook__’', ' name_ ', ' stderr__’,
' stdin__’, '__stdout__’, '_getframe’, 'argv’, 'builtin_module_names’,
‘byteorder’, 'copyright’, 'displayhook’, 'exc_info’, 'exc_type’,
‘excepthook’, 'exec_prefix’, 'executable’, ’exit’, 'getdefaultencoding’,
'getdlopenflags’, 'getrecursionlimit’, 'getrefcount’, 'hexversion’,
'maxint’, 'maxunicode’, 'modules’, 'path’, 'platform’, 'prefix’, 'psl’,
'ps2’, ’'setcheckinterval’, 'setdlopenflags’, 'setprofile’,
'setrecursionlimit’, ’settrace’, 'stderr’, ’'stdin’, 'stdout’, 'version’,
'version_info’, 'warnoptions’]

FIBH s EE, dif) BEPBIEERL TV 24H%2Y AT 5,

>>> a = [1, 2, 3, 4, 5]
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>>> import fibo, sys

>>> fib = fibo.fib

>>> dir()

[__name__’, 'a’, 'fib’, 'fibo’, 'sys’]

CHIEEBHEDLEY 2 — LRl L L, TXRTOBEOATZY A+ T3 EICHEREL X,

dirf)  EHLAR ORISR ERO LY 2 F L, bLEZNLDY X ML VA 51, 2405 3EEE
Ya—) _ builtin__ TERINTWVS,

>>> jmport __ builtin__

>>> dir(__builtin_)

['ArithmeticError’, 'AssertionError’, 'AttributeError’,
'‘DeprecationWarning’, 'EOFError’, 'Ellipsis’, 'EnvironmentError’,
'Exception’, 'FloatingPointError’, 'IOError’, 'ImportError’,
‘IndentationError’, 'IndexError’, 'KeyError’, 'Keyboardinterrupt’,
‘LookupError’, 'MemoryError’, 'NameError’, 'None’, 'Notimplemented’,
'NotimplementedError’, 'OSError’, 'OverflowError’, 'OverflowWarning’,
'ReferenceError’, 'RuntimeError’, 'RuntimeWarning’, 'StandardError’,
'Stoplteration’, 'SyntaxError’, 'SyntaxWarning’, 'SystemError’,
'SystemExit’, 'TabError’, 'TypeError’, 'UnboundLocalError’,
‘UnicodeError’, 'UserWarning’, 'ValueError’, 'Warning’,
'ZeroDivisionError’, ', '__debug_ ', ’__doc__’, '__import__’,

' _name__’, 'abs’, 'apply’, 'buffer’, 'callable’, 'chr’, 'classmethod’,
‘cmp’, 'coerce’, 'compile’, 'complex’, 'copyright’, 'credits’, 'delattr’,
'dict’, 'dir’, 'divmod’, 'eval’, 'execfile’, 'exit’, 'file’, filter’,

float’, 'getattr’, 'globals’, ’hasattr’, 'hash’, 'help’, 'hex’, ’id’,

'input’, ’int’, ’intern’, 'isinstance’, 'issubclass’, 'iter’, ’len’,

‘license’, ’list’, ’locals’, ’long’, 'map’, 'max’, 'min’, 'object’,

‘oct’, 'open’, 'ord’, 'pow’, 'property’, 'quit’, 'range’, 'raw_input’,
‘reduce’, ‘'reload’, 'repr’, 'round’, ’setattr’, 'slice’, 'staticmethod’,
'str’, ’super’, ’tuple’, 'type’, 'unichr’, 'unicode’, 'vars’, 'xrange’,
'zip']

6.4 RNyir—

2y - — (package)d, Python®D ¥ 2 —LVAHi%EM% “ Fy & €Y 2 — )L 4" (dotted module names
ffioThHEILT 2 TFRTH 2, HEAIR, EP2—ILHAB IF, ‘A LIy r—YD B Lwv) FIE
Pa—VEET, bxHE, B2 NEZNATILE, NADEY 22— NDEZVE DT 0 —VEKLITD
WTLRILASCTOHBLIICB D LR L), Fy MEEY 22—V AZHAMT 2 L, NumPy% Python
Imaging Library® & 9 ZEHEY 2 — V0625 8y 7 =Y DEHEVPHODEY 2 — VAHIZOWTLEL L %<

THFL LIk 3,

Y7V R 774NV EF TR - T DU D 7D DEY 2 —V#E (v 7= %, B
EVELTORBERELE), YTV P 774 N0D7 3 —<v MZIE% OIS 5 (B Z1 513 “wav,
Caiff,fau x EERECHERIND) 5, BIEFXKEICHMATIIEIEL I AN 74 —<y FMEDELHA
TV 2 NVHEER LMK T 208’20 L, EBNY TR - F—=2IZEZ ) & T5HEICH (2
¥ vy, a—oEM, {274 FEEOEH, NLNEATVAIROER K L) % OfE»H 27259
o, IHIKBERINGOHEEZMT HOEY 2 — L E2RTLBESEL ZEILRDZESLI, BOAAy =
DG IF (BENZ 7 7 AV AT LATERETZ L) CARELICRSEES I,

Sound/ Fy =LV DRy r—
__init__.py AV A R B ) 1 I A )
Formats/ 774N 7=y bEHHDO Ny =
__init__.py

6.4. Nvi—v 39



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

Effects/ TV PRI Thi Sy or =
__init__.py
echo.py
surround.py
reverse.py

Filters/ 74N HD TSy r—
__init__.py
equalizer.py
vocoder.py
karaoke.py

Ny lr =Y %A T 5K, Pythonld by 7L ROy =P %EATREY 754 L 27 b % sys.path
tEoF4 Vv U SET,

774N _init__py 1&, PythonlcZdD 74 L7 PV Ay =Y ZINODT0EHDL LTRYOE 70
WChBETH B, Tt ‘string T DEI B LK DHIARDT 4 L7 FUD, €Y 2 —NWHERASADEDIZ) T
WHT 2 EMAEY 2 — L2, BEHNETREIELTLEI) 2 E2M1ET 2, RO init__py 13770
EI77ANTIOD, ZO77A4NVT, Ny 7r—=ICNT20ba— N2 LD, b5 2 _ al
ERELy FLTH I\,

N —LOMHZRREA DED 2— L2 = oHATE S, 728 213,

import Sound.Effects.echo

Z HUT THLE Y 22— )L Sound.Effects.echo Uu—Fd%, ZHUI 7V F—LTSIEL 2T 1UT R S 7\,

Sound.Effects.echo.echofilter(input, output, delay=0.7, atten=4)
TEY 2 —VZEAT 2D ) —DDIER,

from Sound.Effects import echo

INL 'Y 2a— N echo #u8—F7T3%, ZLTIN echo /5y 7 — P HEREZ L CHHWREICT 25
5, XD LI IHEHTE 5,

echo.echofilter(input, output, delay=0.7, atten=4)
IHIH)—=oDNY = a3 viE, L CEBRLEZ CorICimAd 275ETH 5,

from Sound.Effects.echo import echofilter

3D, TN FEYa—Necho 2u—F9$ 238, ZidZDB% echofilterz U2 I HE[AEICT 5,

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

from packageimport item#%ffi9) & &, HHH itemi%, /v — packaged M€Y 2 —)L (721 ML
Nylr—=2)ThbXwl, packageTEFEI N A D H4ET (BIE 7 7 ARZEH L ED4HD) Th X w Il Ll
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BEL &9, import L%, item?’ packageCEHR SN T WAL EIDE T THR, bLLERIN TV ARTN
IE, BEY 2 ERERELTR—F2ERAASL, bLENEREDITZ I ETERITIUEL, ImportError 230
FIINns,

KHARYIZ, import  item.subitem.subsubitem & 9 AfEX 2o 7 & E L, REOHHZER EQHHH L Ry
=Y ThIFNELR S v, BRBOEBIE, B2 — L ER Ay —CTH0EL0, EHiOHEBEOHTE
#HIND 7 7 APHBCEBTH> TR SRV,

6.41 Ny rr—Io * 2iAT 5

& 2 A THIH#ED from Sound.Effects import * EFEWES, MR 2759 0 HAENIZIE, ]
SWPDHHFETT 7 AN AT LDBFEARSN, 2Oy r —JICEABRTMNES 2=V 0H50BROTHE
N, ZLTZNSTXRIVHAIND, L) TER2MFLAVETAESLH, HWwiZL, ZDO#HEMEIX Mac &
Windows D 7°7 v F 7 4 — AL TIE ) LR\, ZREDT7 7 AN ATLEHT LD 7 74 VHDKRX
FINLFIC DO TIEEHERERZE > T Ea3bITTIEZVLRLE CReD T Iy F7+—4I1CF, 774
‘ECHO.PY’ €Y a—)Lbecho &£ LT, Echo £ LT, Z# &b ECHOE L THIATRENE D 2% 2D
BTN, (72 & Z1E Windows 95121%, TRTD 7 7 A4 V4%, RPIDLTHEAKLTFICLTERRTE LW
AWM -7 2 3d %), DOSD 8+3D 7 7 A VATHIRIZ, HOBEIRFEGREEZ B \WES 2 —)L&Ix LCam
LTw3,

ME—DIRRFIL, Ny T =Y DEFDNy F =Y ORI ZGICHET 2 L \w) JFiETH %, import XIZX DRI
ZH, Thbb, bLAAy =0 nit_py 2—F2_all_ LWIHHZHDY A EERL TSR
51X, 20V A M, from packageimport *  (IZHR-S7 L ZICMATAREZES 2 —VHADY A M TH S LR
WSz, FILN—2arvD Ry r—U2Y Y —2AF 5D R P 2RO EIX, Sy r—Y o
FDOEMLETH S, v r—Y0FEHIE, BLOATDO NNy =06 * ZiAT 2 L) AHEEZRO VRS
X, ZOVAFZHR—FLAELIEIZLTH kW, #lE LT, 774V Sounds/Effects/__init__.py
FERDaA—=FZIDT VDI Litk\,

_all__ = ["echo", "surround", "reverse"]
Z#uZ from Sound.Effects import * 2 Sound Xy r =YD ) bAHTIR BT N ZOD THEY 2 —
WEATEEA) L) T EREKRT S,
HLb _al _ 2EZEINTwRINUEL, X from Sound.Effects import * ¥, EOTMEY 2—

L8y r— Sound.Effects 2> S BEEDAFIEM O R ATHA LW, Z1Ud727 (e L T2 o
fba—F"*_init_.py #FfTLT) vy —2 Sound.Effects A I NIz E W) T EEMELL, 2Dy
=Y TEHRINTOVLAIANZMTHNIAT L2 TH S, ZHUTlE‘_init__.py TERI NI4T (&2
ITHlicr—FINILTEY 22— V) 3G EN 5, 72, DHEIO import X Chplce— FINTw 2Dy
T=YD e 2a—-bEENE, LTDa—-F2&2x 5%,

import Sound.Effects.echo
import Sound.Effects.surround
from Sound.Effects import *

ZDOHITIE, echoEY 2 — )L & surroundE Y 2 — 238, BIEOHHTZMICHAING, BE¥%R6, Zn6 3,
from...import XFEITI B, Sound.Effects Ry —YDOHTERINTVE06THS, (T
X all | ERINTOEEFITLE),

B 2=y =5 * ZEATEEVIPY A, LIFLIEGRHAICS Wa—F27%697k0, K
iz, 20205 bDTHE I EIERLLI, UL, Wity a vy CHREEZHINT 2 722D I1cH]
HAT2ZEIROKEL, EL2a— NV Xo TRFED Y —VIZfEo &R T 2T 2 k9 kit I n<
W3LDHLH B,

from /Sy /77— import FRED TIEY 2—)b) Z2fli) 2 LI RNET I3, v ZEICHE
L9 FEHEE ZHEFHERINITEETH S, 2L, WAZTEZES 2—NA0, LDy r—Yhrod
FCABIO THEY 2 =L E2 bR TEARS RV EEIE, ZORD TIEARY,
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6.42 Ny rr—YHNTOSHE

TREZ 2= EILDPHVIISH LS ) BEBLIFLIEH S, L 21E, surround €Y 22— /L% echo
EV2a—NEZMEI DLk, EE ZOLIERSMEILETHLLHEILAEDT, import i3, HHE
DEY 2= IWURR AR ZEWDHNC, FTWOHATUEZ Ry r—Y%2 /2%, 29 LT, surround® 2 — )Ll
Hiffil import echo & %> from echo import echofilter Zfi) 2 ENTES, bLLWMAINSE
Ca—UBBHED Sy r—Y BUEDEY 2 — V&, MIEY2— L EL TRy 7 =) ICH 06 2T
IX, import XX, H5ASNIARIEZD Oy =L RVDEY 2 —NVEET,

Wl Sound Sy r =Y DX HI) Ny r =Wy F = AN EREELINT0 S L E, MBSy r—
PO TMMIEY 2 —VZZRT ZFMELEE R — TSy 7F =Y D7)« 2= L2 bR IFIEE S kv,
£ Z1E, L HEY 22— Sound.Filters.vocoder 723, Sound.Effects v —Y D echo €Y 2—
VS NS 5 7 612, from Sound.Effects import echo 5 2 EIZTE S,

6.43 BE T4 L7 MVFDRy =

Ny /r—=2iF _path_ w9 b —oOFRlAEEZYR—F LT3, ZOEERZ7 74 VhDa— 28
FATINDHNC Sy 7 =YD _init_py 27574 L7 P =4I ZEATHS Y A M THILI N
2, ZOEBIEHAEE, HOEHIZ, Sy 7r—YIlEENTREEY 2 —LEIOY 78y 7 —Y DR
IHET 5,

COMEREIZIZ EA EDBEMNIETIZR WD, Ny Fr—VTHODSREY 22— VLD y F2YERT 27012
H32Z LB TES,
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CHAPTER
SEVEN

AN E T

a7 7 O EBRTHEZOLO2bH S, T2, AMAGEAERTHTETLZI L, HD0IENED
FEHDEDIZT7 7ANICESADILHTES, ZOBEIWL OPDOTREN2HERT 5,

71 kv 7zrvi—nrhHhoERL

INEFTOL AL IFEZE 22D )71k, NI (expression statemend) print Xz R TE 7%, () —D
DFEE 7 7AN - F 7P =7 bDwrite() AV v FEMHHETH S, BHHEHTI7 7 A Vi sys.stdout
LLTBHTE S, JHUCBT B EllIC oV T Library Referencer H. 5 3172 \»)

LiZLiE, Bl hoERMIco L, Wiz 2 =— 2 TR - THITT 2 M oGS L L 53 2 L7
%9, WhzaEXMLT 2 HER 255, H—-0iikiE, BHSTXIFHNONIE TRTIT) HETH B, X
FHNDA T A A LHFEOWEE 221X, BELEIRIDOLA 7Y F2iE) 2485, FEHEEY 2 — )L string
X, 52 6 NI MRS U % 2 5 2 28R 2R D 2, 2o ZHHEICHIHT 2, F o 0hkE, %iH
ok, XFHEEHE L) HIETH D, WiEF T IZEH%Z sprintf() A Z A NDEXLFHND & 9 12
fER L CHEICGEA L, ZoEAGER D 6158 6 N CFH 2T,

bHAA, —ODOMEIESTVE, £9IPo UlEZ XFINNEHLT 207259 9? 0 PythonlZ ik EA %
ETH CFINANELT 2 H5ENH 5, lzrepr() L Estr) BBUCHETEIZX G, 71—+ (¢ )T
LD Ikrepr()  EEHIITH 5D, FHIEHEREL 2w,

str()  BIBUXMEZE 227 D NRNCHFERE A RBLICIRT X ) Ich>Tw b —Frepr() BIEIA v —7V % —
(H 2Vl v ¥ v 7 AP AT SyntaxError - ZHRET 5725 9) Ik Tiir 2 LA HWE Lk
KWELERT 5 L) ICk>TwE, ABOHHD 7O DR ZER ZFif> Tk nwt 7Y =7 T, str()
repr() LRIUMEZIET, VAN, FEEHOLI BETPEED X9 L DD, &6 6 DBz ML T
b, MUEBE 25, XFHE L OFEH/NEEBTIIRAD 2 0DRIHOEIL L 725,

W ODRIRZET S,

>>> s = 'Hello, world.’
>>> str(s)

"Hello, world.’

>>> repr(s)

""Hello, world.™

>>> str(0.1)

0.1

>>> repr(0.1)
’0.10000000000000001"
>>> x = 10 * 3.25
>>> y = 200 * 200
>>> s = 'The value of x is ' + repr(x) + ', and y is ' + repr(y) + ..
>>> print s
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The value of x is 32.5, and y is 40000...

>>> # XFINAND repr() 74— ENY I RTy T adfEng:
... hello = ’hello, world\n’

>>> hellos = repr(hello)

>>> print hellos

‘hello, world\n’

>>> # repr()  DEEUE Python A7V =7 FoBAELH D!
- repr((x, y, ('span’, 'eggs’)))

"(32.5, 40000, ('spam’, 'eggs’)"

>>> # Wi 4 — MIXEEE v & a TEMTH 5:

.. % Yy, ('spam’, 'eggs’)’

"(32.5, 40000, ('spam’, ’eggs’)"

THElE 2L 3FDELEZFH ZODNETH S,

>>> import string

>>> for x in range(1, 11):
print string.rjust(repr(x), 2), string.rjust(repr(x*x), 3),
# LOfTOREDa v < IER
print string.rjust(repr(x*x*x), 4)

1 1

4 8

9 27

16 64

25 125

36 216

49 343

64 512

81 729

10 100 1000

>>> for x in range(1,11):
print '%2d %3d %4d’ % (X, X*X, X*X*X)

CO~NOUTRNWNERE-

1 1
4 8
9 27
16 64
25 125
36 216
49 343
64 512
81 729
10 100 1000

(print  DEHIFL T3 EE, a7 LIS I ETORR=2AMBMA SN/ Z EISHEEL X9, print  1Z2RlC
BRI AR—=AZMZ 5)

Z OHIEBIEKL string.rjust() DT 2R LT 5, ORI, XFIDLEMANCAR—ZA 2550 5 Z LI
£oT, XFHNEFESINMED 7 1+ —)L FIAZ 5 2 (right-justify) § 5, 172 X 9 2B string.ljust()

& string.center() BH5, 2o DB S HIT, EHLLXFIEZERT, b LHAITIINE
TEZLEE, VIDEDTICZOEFIRT, ZNBEDITL - LATI X F Y7 F 22T 20, HEE, Y

ONOUAWNBR

©

DEEDOTYYDOMEEZFHESCID S FLE (B LAKIYIDEED WD 51F, ‘string.ljust(x, n)[0:n] )
DEIHITDRIZRA T4 AFEBEE M Z UL X ),
b 9 — D DR string. zfill() 1%, BUEXTINDEMZ X0 THED 5, JHUFIELBEDOFFSZIEL ()9,

>>> import string
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>>> string.zfill('12’, 5)

'00012’

>>> string.zfill(-3.14’, 7)

’-003.14’

>>> string.zfill('3.14159265359’, 5)
’3.14159265359’

WiEEF R I LD kI Ik B,

>>> jmport math
>>> print 'The value of Pl is approximately %5.3f.” % math.pi
The value of Pl is approximately 3.142.

XFHNOHIEBOERDEDH 25 L ZE, UTOPIDXIITEART VY FELTY PV ZETHEDLRD S,

>>> table = {'Sjoerd: 4127, 'Jack’: 4098, 'Dcab’. 7678}
>>> for name, phone in table.items():
print '%-10s ==> %10d’ % (name, phone)

Jack ==> 4098

Dcab ==> 7678
Sjoerd => 4127

ZEAEDENIIEMEIC C EFU X )@, BFFENCIEL WZETRERH S — LarLl, 29 Likdro
o Lo TN ZR2720T, a7 - Fr 73w, HX%slEb o ERARE, 20, b LLMIET
55BN FINA 7Y = 7 b TRhFiUE, MIARBE str()  Zfio THFIINEREWT 2, * 2flio TEP
KEZRMEO (BE) 5B E L TET I LB Y R—FSNTws, COER%NE %plddF—F 3Tk,

HLLARBICEOERLTFINRH > T, 2nZ2RE L hwve E, ST REEREME TR AT
S TELLFA RS, LTD & 912 %(name)format LW IHEXEZH W2 Z LItk ->T, ZNWH[HE
Th s,

>>> table = {'Sjoerd": 4127, 'Jack’: 4098, 'Dcab’: 8637678}
>>> print 'Jack: %(Jack)d; Sjoerd: %(Sjoerd)d; Dcab: %(Dcab)d’ % table
Jack: 4098; Sjoerd: 4127; Dcab: 8637678

ZiUE, TRToOu—ANEHEIND IFEEZIRTH L OALAARE vars() LA GbE % LRICERT
»H5,

7.2 77 ANV ZRAEETSH

open() X7 7AN - A7Y =7 F%IET, open() I, ‘open( filename modg’ @ Xk I 2 51T
bz,

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

BL1HIBUE 7 7 AN BB 5 XTFINTH D, HB25BHXFINTHY, 774 NVDfibn)iziddkd 2405
DXTF»6ks5, model 7 7 A Vi EN 27220 r Tk, Frhs320%6Ew T (A4
D7 7 A NVIIIEEIND), 2 137 7 A VEZBNFIAADI-DICH 06, 207 74 VIZEHIPNDE T —
FIFHBINICHEERI BN I NS, T+ 1E7 7 A Va2 diAE SO0l <, modes| I3 BIEAIRETH
AINEZIZ T BIREINS,
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Windows & MacintoshTi3, modelZ '’ %EMT 2 E, 774 L% NLFY - = FTHL, Lo T
T ,wb' b DX IIBRE—FLH B, WindowsizT FAE «c 7740 ENLFY - 774 EXFIL
TED, 7XAL - 774 VDITRIXFE, T—F05AEEINS LE, ABNICOTLEL Y REI NS,
774N s T=8 D ZDOEBMEDOHRZEL, ASCII T XA L - 77 A4 IVICIFE L DD Z\0»035, JPEGS .EXE’
T7ANDEIBNAFY) « T=FZ2FRLTLE), TDEIBT7ANEHRATFETELLEEZIE, NS
Y- == FEMH) X9 IctHa5E M sy, (MacintoshTD T ¥ A b+ £ — FOIEMER W, HH
NBHIED C 54 75V IkEET 2 2 LIRS nw)

721 774N A7z bDAY YR

COHDZNLIFEDHNE, f LI 77 AN ATV 27 FDBBRCESNT WS I ERRET B,

7 7 A NVDONEZ AN A, fread( sizd ZWFOHT, 0, HLEROT—F2HAND, Tz X
FHE L TORY, sizeldBMETRE BRI BTH 5, sizeWBWIN20FEI3Qa%R61E, 774 LVD0EN
KPHRAMOSNTEENS — b L7 7AADBEDIS VDORXEY D 2{EDORZFZITY, ZRIIEDORIE,
sizeDIEBE L 6 1F, E4 sizeN] FRETEANOGNTGRENS, BLBEIC7 74 VOKEHGEL TWBE R 5
X, fread()  1FZECFAI (M) BIET,

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

f.readline() 7 7 AN S VTR THAINS, ZDEE, ST (\n) BXFHOKIRIEI NS, &
IR ODIE, 77 AANDBEITTRDOORVWEED, 774 NVDREITETTHS, IR EI S H
WEWIERLT, 2FD, b LD freadline() MZELTHN IR L2 61E, 7 74 )VORKIRITE L T
5, L3I\ —2F ) 1{HOSATRE T2 6 %5 FF — TREINS,

>>> f.readline()

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

'Second line of the file\n’

>>> freadline()

f.readlines() X, 77A4ANVDHDT =068 57T RTEEALZY A M2IET, &L HAMARERT [
sizehint?’35:- 2 5N 61, 77 A N6 ZNIETFDONL M EEFHARD, ZLTIS5IC1{T2BRIEBIC
THHFETRARST, ZNo06TDY AP Z2E-oTET, ZHUILIELIE, KEL7 74 VvelkEzAEY
e —FT52E%L, 774N LI ISHEANS D Iflibins, KEEROITIEINSG T L
2\,

>>> f.readlines()
[This is the first line of the file\n’, 'Second line of the file\n’]

fwrite(  string) (% string DIN% % 7 7 A WICEZIAA, None Zikd,

>>> f.write('This is a test\n’)

f.tell() X7 7ANDHRTDT7 7 AN - F 7P 27 FOBHEDNER G 2 28 %IKT, 27 74 LDk
D 5N b THIo B TH D, 774N F 7P 27 FOMEEEET 51213, ‘f.seek( offset from_whaj’
29, fEE, ZHAIC offsetz & L TEtR I N5, ZIAUZ from_what5 [ % X > GERS 5, from_what
DIEDI0 %517 7 A VDEEHPSMY, 145 IEBHED 7 7 A MLEZE, 27%5561X7 74 LV OiKli%z 2
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>>> f=open('/tmp/workfile’, 'r+’)

>>> f.write('0123456789abcdef’)

>>> f.seek(5) # 7 7 ANVDE 6 N4 F AT
>>> f.read(1)

>>> fseek(-3, 2) # Ui 5 HINEE 3 N4 P AfT

>>> f.read(1)

1d1
7 7 ANVTORDBHEALS, f.close() ZOHLT7 74 V20, Bl TwZ7 74 LICSG N TW
AT LEIRE RIS %, f.close() RPN L7281, 207740 - 37 227 b2 EILELTHH
okl 52 itz b,

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

774N ATV MITiE, ZUIEHBIIIbnnDs, isatty() % truncate() 7E, HIHwnl
ODWDRAY Y D5, 774N F 727 FDFEEREAA FIZ2oWwTUE Library Referencer #5117z,

7.2.2 pickle ¥ a2-—)

XFHNZTR T 7 7 AN ORAEETE D, BIDP2EFBND, B¥noread) AV v FCFAIL
PRI 0D 6, '123" DX 9 3CF % Z - T % Dl 123 %R T string.atoi() D k9 B
ZOXFHINZFEL TP RTNEEL VR 5THSL, LrL, VAIPHEDRLI IR - A VAIVADL)
Rbo b T—yMEL—T L L) EEoKS, ZEIFLo LEMICIRS,

Pythonlx, #Mi7e 7T — 8%k X —77 % a— F2HHZFICERERHE»ETT Ny 73855982 EF LA
W, ZOhH NI pickle EWVWIHIEHEEY 2 — L ZHELTWS, ZiUIIEEAEEAZ Pythond 79 = 7
&G (HBIBAD Pythona — F T A b)) ZUH-> TXFHNERHAEMTE L L W) BEBHIREES 2 —)L
Ths, ZOEMGHRZ pickling (FUYML) LWIEN 5, XFIIRBID 6 DA 72 = 7 b OFHEKIE unpickling
EMEEIL S, pickling & unpicklingD &\ 72, ZDXFHIRBZ, 77 A VP T—F LD, 2y P 7—
IR EBAZTEL DT Ik ) TE S,

A7V b x &, TAAAICHIPNTRE 774N - A T2 b B3HBERELT, A 7P %
pickling 3 2 b ik 51k 7> 7% 1 {70 a— FTFL,

pickle.dump(x, f)

F7Y 27 b %HO unpickling 3 2 121, f 25EE) AICBDANTOE 7 740 - A 72 22 FTH B EIRE
L,

x = pickle.load(f)

(ZHUTR L ODRDTTEDH 5, Z2N6I1EEHDF 7Y =7 % pickling L7 D, pickling L7%7—%%7 7
ANANEZART S B0 E ZILfibis, pickle D52 FXaxXy7—aviZ>w T Library Reference
BB L)

pickle %, Z»D7 07 7 LPRREES L 2L EOHTR I OTHHHTES X ITEML TEITS
Pythont 7Y = 7 F {5 720D, BHENZLR HETH S, INE2RTEMHGEIIKEA 7Y =7 + (persistent
object) TH %, pickle FETHALHbNT V505, Pythonfhikz#H < % D#FEHFIZ, 712 EDH L
F =2 BIHIE L < pickling/unpickling T 2 X 9 iIc5 %z 21 T3,
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CHAPTER
EIGHT

x 7 — LAt

SETII— Ay E—VIOVTRETOEOERTEZTE -4, b LOLEMIZAL TEa6IE, B2
52DV OBERTVLE LRSS, T7—F (P Ed) DI KITE S, Z2HIEHXIS— (syntax
error) & B4 (exception)TH %,

8.1 MXT7—

WL T 7 — 13 SCIRNT = 7 — (parsing erron)e L CTH RIS NS, Z4Udd LT % &EFED PythonZz2A TV 5
HVLRIZRTZEHED ) bIbdH Y SNLFHEO b Db Lz,

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

AN

SyntaxError: invalid syntax

N=FIIWSCER DT EVIRL, Z0ffopTcy =M ShROMEZ TN TRAL 2FR
T2, T7—R3RAIOERD =27 TOEFRIINTVS (9, PR EDBZITHRHEINTVS), Zofl
TIRZ7—EF—7—Fprint THREINTVS, Ztudavy () BZOFNCEW»5TH S, ASIDA
U7 ISR TORIEAEE, E2ZRIUTIDT0D L7 74 NVHETREVHITEINS,

8.2 it

RADPEIICIEL S TY, ZNZ2FZITL I E LRI I =I5 Lk, Efrhicltan
27— 13BN EWEEN D, BITMIEESA IS B G e DT TR, FIZT BT Python7 v 777 AN RIS
ARG 2 TR R LIk B, TS ThH, ZuTwofstE7Fa s S AU EINT, ZZIoRT X
IBIT— - Ayk—VIlKb 3B,

>>> 10 * (1/0)
Traceback (most recent call last):

File "<stdin>", line 1, in ?
ZeroDivisionError: integer division or modulo
>>> 4 + spam*3
Traceback (most recent call last):

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

NameError: name ’'spam’ is not defined
>>> "2 + 2
Traceback (most recent call last):
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File "<stdin>", line 1, in ?
TypeError: illegal argument type for built-in operation

LT — A=Y OERBEOITIE, MBI SrERLTwS, fIFHIS FIE LM (type) THEEEL, 2
DRNE Ay =YD L L THIFINS, HITHET ST 58 ZeroDivisionError , NameError ,
TypeError  TH 2%, HISMHE L THIF I NS CEINE, AL b2 £ THARL D4R TH D, T
TRTOHAAFIAZDGTE D 3228, FHAZFERDOHFIMZOWTIEST LS L% (L2 L, HH
RIEETH %), BHEGINAIGHEA RG] FTH % (PRIFETIZ W),

IO BFMEPITH D, ZDMFIABIARIKE T 5, ZDOEREFIARICE > TR 2,

ZNXDHIDOEID LT — - Xy =2, PN 57 30k%E, A% v 7 -3y 7 b L—2Z (stack backtrace)
DIEATRHRL TS, ~RICINEBY —RfTZY AT ERAEY Y 7 - Ny 7 b L—A0 5k 505, FEATD
Lt AHS NATIERR I NV,

Python Library ReferencifiA A B4t & 2 DEHKZ Y A F LT3,

8.3 HiszilBly %

BN 23E A TUIRS 2 70 77 L aHS LB TE S, XOPIzH L), THUEIEL (BB AN LGNS X TH
HEICATZRD B, 72721, FIHED (Control-C 3 THNARL =T 4 VT AT LY F—FL
TV X —%ffi>7T) 7’077 524§ % I LbTE S, FIHHFEIFAE I 2HIE, Keyboardinterrupt
BINDVDERI LICk>TEREINS 2 LITHERL X9,

>>> while 1:
try:
X = int(raw_input("Please enter a number: "))
break
except ValueError:
print "Oops! That was no valid number. Try again..."

try SCEFELo &9 i<,

o FT Uy Hi(tryclause>F ) ¥—7—Ftry & except DHVIEDL) WETIN5,
o b LB EIADFAEL R FUE, excepliiz Axy 7L Ctry XDFETEKALS,

o b LHHIAD try HiOFITHICFHETIUL, ZOHIOEDIZAX Yy 7EN5, 2005, b L HEISNEL,
except ¥—V— FORICAHIDPEFToN TV L~y F 5240618, tryflioEkDZAXy 7L T
Z D exceptli3FEITE N, ZLTENLS try XDOBNEFEITBHkEI NS,

o H LY exceptli CHHIMZET SNTL I E 2y F LARWHNIHEL 2 61F, ZofstiEtry X
DIMUNEZI IS, BLOINVYFIBEZICH RO RTFULE, ZUILBEIREWEIA (unhandled
exception)CH H, FFIRLIK) B Xy =T L & HITFHTHEILT 5,

—OD try XITHEBD exceptiliz i) T, IEFIFRHMHTEINVFIZIBEL TS X, 7 Zd—D
DNV FIBEFTIND, NV T, WNIST 5 try fiopcRd: L2 0Rd 27200cH D), FLU try
XDIEFDDNY K7 THAELFIIMIIEL 22\, —DD exceptiT, #HEDHINE, Id o I THALITN
ELTHELTO L, 2T,

.. except (RuntimeError, TypeError, NameError):
pass
BB D exceptli l3HIN 42 B CTH XV, THETANVEA—FELTEHL, ZHUIMBEICHERL THEE I,
BRES, THITHERMOTUT IV 27 =PRI RINTLEILLE! JUud, =7 —- Xy
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w—VEAFLT, 2L T2 (L LIRSS 2 AT X 2 X 5 10) Pisb 2 RAE S 2 i)
22, 7521

import string, sys

try:

f = open('myfile.txt’)

s = f.readline()

i = int(string.strip(s))
except IOError, (errno, strerror):

print "l/O error(%s): %s" % (errno, strerror)
except ValueError:

print "Could not convert data to an integer."
except:

print "Unexpected error:", sys.exc_info()[0]
raise

try ...except 3XIC elseffi (else clausef k!l Td Lo, b LRI 2 & T4UL, TXTD exceptliidX Tk

Ui o\, Uk, try BN E O ERI I ok L ZICET L 2T UE RS v a—FE LT
D, Tk 2,

for arg in sys.argv[1:]:
try:
f = open(arg, 'r’)
except |OError:
print ’cannot open’, arg
else:

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

else fizfi)i3)2s, try filca—FZEMT2LED RV, %6, try ...except XTHREIN T
22— FIZLoTOERIINADTIERWHINEZEFAFMELTCLE), L) IE2BIToNED67,

WS D3F8A: L 72, Z2 DBIAHCIZ—D DM, HIZFDEIE (argument)é L THHIS N AEDS, HiaL Tw50 9
Lz, 5IBoF#EE 2RI, IS X >TkE S, 515% b OFINID 01T, exceptilk, 5I5H
RN EDERE, WINOL4THT (F7213Z2 D) DFIZ, TilD LI IKHELTD X\,

>>> try:
spam()
.. except NameError, x:
print 'name’, x, 'undefined’

name spam undefined

b LS HIBD HIUL, 2L, WHEINZ VRSN 2 X v & — P DREDEY (FEIEHI) & LT
H¥INhs,

BIAANY Ro0%, try fiTUDICHE L B2 1 Tid e, 20 try fin s (HENICTHN) MOH S 2B
BOWNETHRELHINDUIT S, 72 & 21,

>>> def this_fails():
x = 1/0

>>> try:
this_fails()
.. except ZeroDivisionError, detail:
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8.4

raise

raise

print 'Handling run-time error:’, detail

Handling run-time error: integer division or modulo

HiNzoO Sk §

Xix, 7a 77, HEL AN ZEHEINICHEEIE S I E2ARICLTWwS, & 2T,

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

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

DE 1 518UL, DS IRESBNZIHEAT 25, AWATRERSE 2 515803, PISt o5z ET %,

BINDIFEE L 1o &9 DWIE T 2088035 503, M TH 5 EHWIT 5745, raise AT—FXYFDOXDIH
M3, BPHENN 2 S 2H 2 REICT 5,

8.5

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

An exception flew by!

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

NameError: HiThere

FIHFEE L DOHIST

7077 LFH LN T 7 ADMERIC KD, MEDOFN 2 HEE L TX v, HRKZREINE, Exception 7
7 ANEFED 2 XS HIR T 2 D3 H 5, BT

>>> class MyError(Exception):
def __init_ (self, value):
self.value = value
def _ str_ (self):
return repr(self.value)

>>> try:
raise MyError(2*2)
.. except MyError, 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!”

BIN7 5 21%, D7 FAPTELRELZITNTERTZ I ENTE Y, WEIZHMT, BIcHsMuEic kY
RSN —ICBT 282 VL OPRT A7 FICE EDTEL, W O EOHNZFET 2
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ERTELZEY a— LR ERT 2854, 20T 2 — VTERINEFND-DDILE Y I A% ERL, B

BN D IO DRFEDBIN 7 T A AFRT 513877 7 2 & LTERT 2E0 @ IcfT b s,

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

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:
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 LA EDHIIHIEHEDFI A Dt & [FRE, “Error,” THbH 3 4RI TERI NS,

G DIBMEDEY 2 — W, ZNOBERT LB TRET I LNV I —2HET 201 EHDH)
HNEEZEL TS, 7IF7RAOVTDL - ELL DIERIZFEQE 7 IR 12H 5,

8.6 BANMNUEIEZEET S

try XIZEd 95—, LRSI T THIETL &L Tk S Wik M EIE (clean-up action E# % H
& T 2BIRATRE R i D 5, 7o & 21T,

>>> try:
. raise Keyboardinterrupt
... finally:

print 'Goodbye, world!

Goodbye, world!
Traceback (most recent call last):
File "<stdin>", line 2, in ?
Keyboardinterrupt
finally & (finally clause)iZ, try fiTEISFDSTEAE L 722> & 9 D ICBHR & S FEITI N5, BISHFEE L IR, finally
iz FEIT L%, BOZOHNANOESHIING, try X5 break X return  SCRETHHE T 212D,
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Z 2z Mz finally fiinFEfrIng,

finally ffifh @ 2 — FIZBEROMFHARIN L 7222 £ ) Db 6T, (774 0VH50IE%y b7 — 7RO X
9 72) SHBEIR 2 B % DI,

try SCI2iE, 1AM LD exceptfiize, F 721 1O finally fi2sh B 22038, WihGdH > Tk sk,
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CHAPTER
NINE

7 7 A

Python® 7 7 2D %26 £ D 1%, H/BROH L WXL BEKHZ D> TFIBIC7 7 AZBEML TV, 21U

C++ & Modula-3ic i 6% 7 7 AD 6L VDRAETH S, T 2—LABZH)TH5 L)L, Pythond” 7
ZFER EFHEZE D H VIO 2 EEEZ EC 2 38T, LA “ERNEBICEILATS” ZLiZLawnEw
IMAZEDIBIEL > TV B, ZNTH, 77 ADROBEEZEEIZ, MO 2EL) enlifn
Tw3, Thbb, 77 AMEKDODP S DIFZEDEIE Y 7 A%FLTED, IREZ 7 AEZOREES 7 AD
EDXYy Fb EEZT 2 (override) 2 £ TE, XV y FIEHLIZEK Y 72 2ADEAD A Y v FZEFOHT
ZENTES, A7 27 VIEBOBOETFT— Y 2RO L8 TE S,

CtHt DHFETVWAIE, 77 A« XAUNEF (T—F « AU ALED) TRXTAR (public) TH H, x v BEEUZT
NC{RAE (virtual) TH %, KRl a v A b7 78T A7 71370, Modula-3EHL K, A7 =7 bD
AUNREZDAY v B 62ET 3oL I R», Thbb, Xv/Fﬁﬁi%®ﬁ72i7F%%
SbTHE 1 GIBER > TESINS, ZOH 1B LICX > THENICHGI NS, SEDIAVE
BRICEWTTIEH 225, Smalltalk L AL K, 77 ARZNEAHBA 7Y 27 F‘(})% X 51TV 213, Python

T, TRCODF=FMBL 7227 b THD, ZDI LA (importing) & &4 (renaming)D =R % HHAE
L“Can) L2L, CH 5 Modula-3& &K FIU K, MAARMZEIK Y 7 AL LTi> THIHEMRET 5
LIZTER, £/, CH LU, Modula-3 & 3>, (EMEE T ORFAIT 74 L) Bl 22 b Sl
AARHETDREH % T TA A VATV ADLDICHERT LI ENTE S,

9.1 MEElzoWnwT—F

7?Xc:oul“ﬁ%%f:@@%iﬁﬂ’ﬂb:%h‘]\héh’cm%ﬂﬁ DT, FAlk Smalltalk & C++ O FHEE% B
WKIBE CTfio T 2 L2 3 (A 7Y =7 MERDOE iCH&b@hmmm3@ﬁ7#PWMn Y/
5, Modula-3D &% ffivs 72> 7223, ik/uc‘:@am% i%fﬂ%ﬂ L2 EDhnESH L),

xFs, A72 =27 MERIROGGHICE > THELDE L RBH L 2 Lk, BIZBEL TRy, T4
b, A7V b V) FEEL PythonTIZATLH 7 7 ADA VY AY v AZFEKL 72\, C++ % Modula-3
EFU K, Smalltalk & 123& > T, PythonTIZTRTOEN Y X7 E0) biF TRy, BRHPYA MDD X
I AR BHMIAAENIL 7 7 A TR, 774A0VDEI BEFEZLVETTS 7 7 ATIRAEYL, ZNRTYH,
wmm@?mrwﬂi F7V 7 b0 BEEM S TR T 200 i, b xo L LR K%
EHLTVS

tfylﬁbu@maufﬁﬁtfﬁm(%&@x:—fmﬁw@%mwﬁ—@ﬁfylar«aﬁ@én
%%, iUk, 132D FETIRIN4 (aliasing) & LTHIGNT WS, Z20H D H7AIEHEHEIE Pythonz O &
%tf?fi‘#%ﬁmt,QM$W%&§%@Hﬁ,X?W,&7%0%&5&%KM%@LT%%L§2&
W, Lo L, B, 2t 72 =7 b — VR M, §EEL, 7u I A0 FEE (7 ANV T 1
VEORE)BRETZIZEA DR — IZBIfRT 2 Pythona — FoERGRICEAL T, 2 (BRWZ) 2hH#
VHB, TNFWHIIT AT T LDIDIZA D X)) ILflibns, k¥kohlfiE, HIEK KA FDk)
WKIREEI Do ThH D, 72X, A7V 27 FPORE LI, FEETIERA VIVBEINL T D SEiTH
5, Z2LTC, SLEBEEDSIEE L CEINLA TP 27 P2HEL 261X, WHL M S Z2 DL HES
NHT LB — ZhidPascalld b kI R _DDRLESIGIHIEL D16 D OMFEEEZ LS LTHS
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9.2 Python ® A a2 — 7" & 4%

7 7 AzENT BT, FAZE T Pythond R 2 — 7ZHIHNZOWTH IR LI B TER o kv, 77
AERITDH VA Y v 7 2 AEZEEICN LT 22005, ﬂ@@iofw%®#%mé CHRET BITIE, A
a—7 L LA O & D7 B B BERH D, DVRTHRES, TOHITOWTOHGIEH 5w 5 B Python
a7 g2 DRITLD,
FTEERDPSIHO L,

ZHIZEM (namespace} 1¥, AR5 4 7Y 27 b ADE (mapping) TH %, 13 & A EDHARTZERIZSD &
2% PythonDfFE s L TEEINTVEY, ZOZ L@ EDAL (MHEZ2BE) BEETIE AWV, 2RI
#Eéfn%b”b Lk, ARTZEEOF E LT, fﬂﬂ%‘%@ & (abs() FoRECeHLAABNSA), 1€
Pa— i8I 37— VEHOES, TBETEHELICEBT 20— VAOEERDH L, HILERTIZL AT
Yz 7+ oE (attribute) DES D 1 %HU%F‘?%W&L“@:% HETERIC O W THI > TE S REHE R &
&, W& OAHIZERICH 2 400 E ) LISHONRICHEBILR7Z, w9y T &k, L AL, ZODHlADEY 2 —
VIS, R 2 2 E 74K, EBIC ‘maximize” E V) BB ERL T L — EY 2 — LV OMMFRZNICE
Ta—NVAHERBEHL L TUI RS RV,

EZAT, MZBMEE WHSEE, RATHNE Y Mk AR L TioTws — 7t 21X zreal T,
real ZA 7P 227k z DEETH B, BEICWAIE, TP 2—L0HIch b 4EEZSET 5 LIE, EBIESK
TH3, 2D, X modname.funcname T, modnameld 1 €2 —)L - A 7P =227 FTHDH, funchame
220 1)EglEchs, COBGIELERLE, T2 LDEHE, EY 2L TERINTVE 70— 1)L
DHNWTZIZ, ﬁ-ﬁt‘fg‘@ﬁ’%% Thbb, Z205IFHUA4HIZM2EEGLTwa! 0

JEMEIZFE D EA D Ltk w LEDAARIEED S L, BEOGS, BHEAORADIETH S, £ 2 —
WIETEIZEIAATRETH 2, 72 & 21E, FiF ‘modname.the_answer = 42 ' L#HL L3 TE 5, HAAT
BelEE X, del SCTHIBRT 2 Z &b TE 3, & 213 ‘del modname.the_answer ' ¥, modnamelZl X -
THEINA 7Y =7 b o )@ the_answer ZHUD FR<,

ZZERIHNE S 115 B (moment) & % (lifetime) 13X X TH %, MAALZIND T 3 40122H1%, Python
AVE—=7)IPERETIRICE SN, 2L QRLTHIBRSI N AV, Y 2 —VD7dD 7 a— LA
13, EY 2 - VEBPHARAENFFIESN, ZLTHFEINDA VI =TV IDBKDLELETHHT S, A
YEI—=TVIDbLy =L ROV LIC Ko THEITINELE, A7V T 7740 6mENIcE X, &
FICHENICE X,  _man_ tWI 1ED - LD—ETHBERRING, Ehb, ZhoicbzEhn
SHBD 70— NVATTERD» D 5, ((AAHD, FEEITIE _ builtin._ L) 1EY 2a—NLDHITFEA
TV 3)

BIE D 7- » D u — A VAT, B'@J;&b)”ﬁtUﬁéhﬁﬁ%‘mL%h ZLTBEB» R0, 7 i%@ﬁ%%&
WTLH SN2 WEst2 0 SR L ZRHICHIBR S s (ERRICIE, BEhonsd, EE-o7kI3) MBEEBICE:),
LEAHA, BIRWHLO L E S, ZNEFNOHL T Lica— A VAHTZEMDH 5,

A7 (scope)é: X, B AN EESE T 72 A0[EE7%, Python7' v 77 L O O (textual region)
Thb, T, brA4ANTZEME “EHET 7 & ATHE (directly accessible} 1%, BEUHEEZ: LICHAHTZ SR L 7%
LE, ZOHAHIERTHAIOBRRIAASND L 2ERT 5,

A2 —FIEEHICIE I N5 DS, BN I NS, FThixwoTh, ZOHRATZEMDEEE T 7 & A0Hgk
ZLEL3IODDANTDRA=TWVH L, RHIHMRINLRHNAI—TVBR—=hNVEL%EIND, Aa—TN»r
LR L 72 b o & BT WEREOBEBN O ARTZEME, RIHBEINLPHEARA 2 =7 DBHEDEY 2 — LD/ u—
N EIND, Z2 LT (RBICRRING) BRIR a—THOAALZIND T WA LEIZEHTH 3,

BRI 70— NVICERIN TV L5E, SREIVCHIDY TR IR, EVa2—1D 7 —rLE %O T
WERHBR I —FNEE T 7 AT 5, 29 ThIFIUE, BRNA2—7ONETROD > 5T TR THAR
HLUERE R 3,

W@, a—A) - R a—FRBEEOBEBE—FRNIc—Du— ALV 4% 2B T 5, BEEoOMNITIE, a—h -
Aa—=71F7a =)L« 2a—=7LRAUC4H2ME, T8bbeY a2 —IVOLAHEMEESHT 5, 77 AERIT

Lofid iz, €L a—) A 7Y 27 M, Y 2 - LOANTENEZIET 2720 ICflibi T 2 5% TH% O FELD 5
HIEM: __dict_ 25, _dict_  EwIHAANREMELZS 7 v — LA TIER Y, S, TNofHIE, ARTEREOEEORMSR
EEBLTED, LEW>THIET Ny TDLIBHDICPOENERETH 2,
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=)« Ra—=7DHICH H—ODLHIEMEFRT B,

HELDIZ, Aa—7I3FHTHREZINDG, LWVWIHITERIEF-SVHETIZILEE, HEAR, HBEEY 2 —
LVOPTEREINLEED 0 — )L« 2a—71F, L2 Z20BBRE s, $HIEFEALNLICEST,
MOHIN L) &ED, ZOEY 22— VOAHIZERTH 5, b, EEOLWIMRERIE, FTRHS, BINIfTbi
Z —L2L, SEOEREZ, “av 40" KO, ENRARIIRRART GELL Tw 22006, BNk AR
RICH S TE 722 5 720! (FE, 0—2 VEEIIIEICERIICIME I N TV 3)

PythonDFiillZ 7 2 £ LT, fRAIRWOOIRNAI—TIC AL, RAFT—F%2aE—Lkw — 4N %
FT7Y 2 bR TS, FLZEDVHIRICDHTIEES, 2L 21, X del x ' &, x OFf%E, a—Ah)L -
2 a—=T7N2WET 240020 IR 5, EEE, HLOARZEATIHEHEITRATr—2AV - 2a—-T%
vz, Ehbid, import X EBBERIZ, Y 2— L& %E, u—h)L - 2a—7THMT 5, (global
XA, HIEBD A=) - Za—TIHMFEATVRSE I EZIERTE?)

9.3 77 AFHK

77 A5 30 LEH LV, =208 LwA 7227 b, 2 LT {0208 L WERmRZEAL T
b)%o

931 77 AEEDKX

mOMRRIEAD 7 7 AERIIIALEZ L T»5,

class ClassName:
<¥-1>

<3C-N>

77 AEEIL, BBUER (def X) LRIU S, ETINTHO TR DH %, (if XOTBSEBNEIC Y 7 2
ERZECILD, BEXAONZRYTEHNE2)

FER<E, 77 AEBNEOIHEIIBEERZ S ), LoL, BLOXTH>Td LWL, 2RI
DIELHD — THUOWVTIRERAL X9, 7 7 ANOBEBGER IZEH X, XV v FOWH LB
72, »HREDIRDGI B2 b D — b BB T 5,

77 AEENENT B, L WAHTZEENE N, v—A) - Za—7L L fibihs — L7d>T, u—
A IWVEBANDRAIZT XTI OH L HRTZERANAS, & Db, BEBGERH L CBERD A2 2 2 Tl
ER-E

75 AEEDPS (FBIRz iR L C) IEFISRET 2, 93X «ATI Vb (class objectyiii i s, Tt
HARIIIE, 77 AEBDVIES ANZERONE%Z K BAK T v 38— (wrappenNTh b, 7T A A7V 27
FIZOWTHERDEHTISIHERILICL L), TADR—A) « Aa—7 (7 7 AEBRNEAT SHERTE T
G ok Aa=7)MEIRL, 2LTCIDRAa—=7ITBWT, 7I7A AT 27 bW, 77 AEHE Y S
THZ 6 40 (EoflTwv 2 iE ClassName ) ~NHfli x5,

932 VIR -A7¥ Vb

IR F 7TV 2y MI2HEEOHE —JBHESHEA VAV AER — 2 R—FL T3,

BHESE (attribute reference}d, PythonlZ £} 2 T X TOEESIH T TV 2 EEHER 2 #55C obj.name
29, ZURBEEAIE, VIR AT PDESNIRRC Y 7 ADLRIZEMICH > 2 4HTTRTTH B,
o, DLOBRDLI BT 7 AEHERSIL,

9.3. 7 7 AHIH 57



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

MyClass.i & MyClass.f (IZULEESHTHD, ZNETNHEREEXAY y F A7V 27 F2IBEY, 77
ABENMUALTH kv, 225 H1E MyClass.i  DfEizRAICL>TEZ 615, __doc_ bzMkElE
Thbh, 207 7 AIEL T35 docstring Z DHEIE "A simple example class” zZiR7,

77 ADA Y RY > AER (instantiation)lZBEGLEZ i), 7 IR - ATV 27 DI LR, 77 ADH LW
4 YR Y ARBTERBES E BADIZ X v, 72 2 (FEO 7 7 A TwAI),

x = MyClass()
$7 FADF LA VRY VR (instance)yz KL, ZOF 7Y =7 Fzu—ANVEEx ~RAT 5,

AVARY Y AEEE (VTR - A7V 27 PO MEHILY) 1%, DA 7Y =7 | (empty objectyzitib, % <
D5 ATEBAOMEREIC A 72 2 7 F 2L 2 EHEE L\, LENSTY I ZE _init_ () &b
IHEDORN LAY v P&, ZOXIITERZL TE,

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

JIAM_init_() AV FEEZRLTVIELE, 7IADA YAV VY RERIE, FLESNST T A -
A VAY VAR L CTHBINIC init_ () ZMEOH T, 200 Z0fITiE, Filve, wIFEAROA A
VAN TRICE > TEHESNS,

x = MyClass()

bEAA, KHRELFRMEZ KD T __init_ () Ay FICEBOLIE S TH Xvw, 20854, 7
FADA VY AY v AL A Z 6 N 51808 init_ () NEINDG, L2,

>>> class Complex:
def __init_ (self, realpart, imagpart):
self.r = realpart
self.i imagpart

>>> x = Complex(3.0, -4.5)
>>> X.I, X.i
(3.0, -4.5)

933 A VAV VAR -F TPV F

EZATIHIEBREA VAT VR~ ZF T2 FTRBTELIDELIDP2AVAY VA ~F TP 27 3 Hf#
T2ME—DHRIIEESHCH 5, ZYREEA I 2THED 5,

% 1 Ofifiz TF—Y B (data attribute) L "5 2 L 12T %, 243 Smalltalkd “A ~ 2 ¥ > A2 (instance
variable)$ C++® “ 7 —4% « X v \" (datamember)c H7: %5, 77— BUEZES T 205 TR\, a—ANLVE
HEFU L, INSIFRIICRAINLRFRTEAAE LD 5, 2L 21F, LEdTili>7% MyClass DA v~
AZVAXIIRL, Titoa—FRIE, HlEZETI L2, fil6 ZHIFT 2259,

x.counter = 1
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while x.counter < 10:
X.counter = x.counter * 2

print x.counter

del x.counter

AVAI VAR F 7Y 27 PHERT 55 2 OMBEOBIESIIEAY Y K (method)TH %, XV v FElE, &
7Y 27 Mz YJEL T\ 3" B (a function that “belongs to” an objectf & %, (PythonTix, XYV v F &)
X IR A VA VARITDLDTIE R, EPDA 7Y 27 PUCHE XYy Fidb O 2, & 21T,
YA LA 7Y =7 M2t append, insert, remove, SAtED XY v F3H 5, L LT T, FRcBGEEL %
WERD, XV FEWIHFERZ I TR A VA VA F T2 bDAYy FEFZEKRT DL LT
32 L12T32)
AVAI VAT T2 VDFEYRAY Y R4IE, ZD7 7 AICKoTkES, ERICKD, FHEEED)
A 727 b THB 77 ABETRTE, ZOL VATV ADHIETZAY Y FEEXRT S, Tt Dpl
TWwZIX, MyClass.f 2B xf 3ZMkhe XYy F2ETH%, Lo L, MyClass.i (ZBI5Cld %
WS i FEMR Yy FETIERY, L2l xf X MyClass.f (U DDTIEARV — ZUIBEK
F7Y 27 bTIERL, XYYR < ATI I (method object)cd 3,

934 XYy F-F7¥=x7 b

i, AV v F3Z2oHTy CIcotisns,

x.f()
7= b oflclx, Ziui X% hello world’ PRITEALH, L2L, bTLHBAY Y FET IO
THEE RV, xf EAXAYY R F7P27 bTHD, EILITENL TETELSIFEOETIEDTE S,
72 & ZIE,

xf = x.f
while 1:
print xf()

13 ‘hello world  * ZFD#H ) FTHIFLHTS7259,

Ay PN B8, EMEICI BRI 2072239 002f OBBERIZ 1 HO5BZEEL Twiknic
b o, BT BESETTERHINL I EICERAMN TV IS Lk, FIEBIZE) L
DL 52 7 Ldy, SIS B BT T L, Pythonist2 0 S 2 T3 TADIC —
72 L 2 ZDH B EBRICIZ b TH -,

FEEE, BlEDIEFEEMEUTT0rH LNk, XYy FIZowThillEZ L, A7V =7 FBEDHE 1
FIEE LTHEINDG, Ew) LR, bt WEL xf() & MyClass.f(x) L IEMEICEHTH
%, —MIZ, nHBOWNRES > XYy FIEH LI, WIBT 2B8%, 20XV y FOoA 7Y 27 b2
BIBOUNHIA L Tilio 25BN E & DI & LEiTh %,

HLLELAY Y FOBENZHBETER VARSI, FEZRTAS EHFEN LS D200 Litkvy, 77—
YEETIE A Y AY VRABEBSIREI N, 207 I ABMEKRING, b LLZOALHIN, BEA T
PV b THEIFNYR I IABEERLTVRERGIE, XYYy R A7V b3ESoNnD, ZOHEER A~
AGVARF TPz e, SGLPLERDTEEA 7Y 27 F (D2NZEFN2HTRA v P) %2, —DODHMR
A7 27 MRy 7 (pack) T B, VI ETH B, COMRA T 27 b BT hDEAY Y R - A7V 2
JbTHD, AV F A7 PRI E & HITFNH I N, Z005H U7 28y 7 (unpack)
INT, A VAY VA AT 27 b ETRADBIBAEODH L LB OsHEExNn S, 2L KA 7Y =
7 EBZOHLWEIEIGENE &I INS,
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9.4 \WVAWALRITEEM

[CHSIEBZ5C b o L HEECRETREL 25 ]

—ZEMIZFRC 4D XY v FlEtkz L#E (override) T %, FHL 2V AFTOEEIZ, KL 7075
LIZBOTEDHIZC AT DORERER VB, TNZlT57:0, BHROMEEZRINIT 27%A 62O
ORI, ZHCZOEHTH S, WHEAHKIE L TAY Yy FAZ KT THO 3, 7F—7EEAICE &
(72 CFHN (H B\ IE DO TR 28T 2, $2B3F4EA Yy NIz 77— Ehicizf4iizHav 3
EDDH B,

TR, AV Yy FhoRITiERl, A7z Fo—BRIAE (7747 M) o bFEkICERT
2, sniaziug, 77 A&io TR — s B%E I T2 kif%&m FZBE, PythoniZ 37—
& Bk OBRHIN 72 ESF 2 RIS T2 b DIl H 2\ — F—F RkIE TR THIIIC D EowTw3, (flbfs, C
THEPNL Pythond28s1k, F23E LofEiliz 2RI L, 2L TCH LAELSIEA 7V 27 b ADT 7L A
ZHIHT 22 ENTE S, CTELNL Python~DIRIZZ D2 EZFHL TEW)

TIAT7 T ENEEEREL UHIRETHE — 7747V M, T—9EEZEAICCSZ EiIcko
T, AV Y FOMERF L TOAARERZAMLICT AL L TE S, AHOEENHINTWLBIRY, 754
TYME, AV FOZMEICHELZ L5225 2 LMD T =Y EEZA YV AY VA - A7 27 MBI
LTHIWILIHERL L) — 22 THRIRD, At oBFNITEE O Z 72 < DI,

Ay FRE» S 7= Bz (7213, 32D X Yy Fz2) 217 2 %o ofEiHitkiii v, o3 &z
A, ZHUIFEBRIIAY v FOU[FHEZKEL T03b, XYy FICHZEL TWARHIZ, a—h VB A v
AT VA EIRET IESIIHETH D,

EEE 2V y FOFIGIEIILIELIEself EMEENS, R BN DTH 2w, T4b
B, self X\ 9 4R Pythonic & - CTHT L Ta A SR EEIZ 2\, (LAL, 2 OBRICiED & Tz,
BHDa—=FiZiEH»D Python7 0 7' 7 <I2 L > THAIL S WH DR 500 Litz\e, 21U, ZORICH &
DNV TR T (class browser)”’ 1 7' 5 A3EP N E LIRS )

7 ABETHIEBA 727 MEENnd, ZOVITADAL VATV ADLEZDDAY v FEEHERT S, B
TEEVPFHD LTI I ATERICHOFEN T AREIIZR G, B4 727 F%2 275200 —h VEEA~
ATBETTH ok, 72& 213,

# 77 ADIMUITER S 7B
def fl(self, x, y):
return min(x, x+y)

class C:
f=1f1
def g(self):
return 'hello world’
h=g

CoEEf Eglhid, TRTHMA 7Y =7 22T 27 72 CORBIETHD, LED>TIRTCO
4/1&/Z®XV/FT%%—hig&E%K%@T%%OkﬁL,:h%%%bf%,%ﬁ@fuf%
LDFHE RIS D DITBIDE T,

XY KR, self BIEDOXYy FEWEZHEI Z LI2koT, E1DAY Yy FRZIFNHYE 3,

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)

60 Chapter9. 7 7 &



AV vy FiE, @FOBKEFEL L9 7ue—n"4%Z22R_TE5, XYy FIIEEIN T3 7a—o3NL - 2
aA—=7E, 7 I7AERENDTVEEY 2a—VTHD, (V7AZNHGR/a—L - 2a—=7"L Lflibil
52 kERW) XYy FTorZua—n)L - F=FOHAICERT 2 ROIHICHES S 2 EIZIE% IR\ 203,
zncbhB/u— b s 22 =T3S DIELRAENH 5, 722X, 7e— 3L« Za—7 A Z
NP EEY 2=, ARAI—7TEBEINIEEL I 7 A00I1EbB5A, XYy P26 bHATEEIC
b, WHlE, AV FENDTVE77ABZNEHE D70 =)L« Za—7TERIND, ROF T,
AV RBASD 7 7 A%BBL LX) LT 23RVEEZRTA L]

9.5 kK

W) FTH AL, MK (inheritanceyz R —F Law X 9 R FEKREIL, “7 72" LI HHTIICMEL 2w, IR
47 7 A (derived classk €3 T AR LIRD X I BIB%E L TWw 5,

class DerivedClassName(BaseClassName):
<X-1>

.<)'<-N>

M7 7 A (base classp 441 BaseClassName 1%, JR4:7 7 AEREZIND TV B A a— 7 TERIN TV
U 6w, HIKZ 7 A40pb D IZHTH kv, THUIRKS 7 ADREY 2 — LV TEERINL TS L
EZEAIMYASN

class DerivedClassName(modname.BaseClassName):

IRAE T 7 AREBOETIE, FEEIFADEZLRAL XHICETT S, 7I9R -3 7P 27 P BHBEIN D,
HE 7 I ADEEEN S, TNRBEESEZBRT2-0Iibns, Thbb, b LLERINLEEDIY
T RAHOD» S TR, HEZ I ABHRERINS, bLLEE I JAZNHEEDLD T 7 ADSIREL T
W37k oiE, ZORAPEHRNICE-RI NS,

IREEDZ 7 ADA v A E v AR D TR 7 2 & 13T b 72\ »— DerivedClassName() 257 7 ADH L »
AVAI VAR D, XYy FERUIRD X 5 IRk I Nt — BB C TRIK Y 7 20z T h 2D, X
6% 7 7 AR IN, ZLTCZOMEPEEA 7P =27 b aolE, ZOXY v FE2RIZZ4LTH S,

RAEZ FZARBIER 7 ZADAY v F2 EEELTHX 0, XYy FREUA 7Y 27 FORIXY v RO e
R S R 0 6, RS 7 AD XY v R UK 7 7 A TERI A Y v F 2P, SEE
WiEZNnze EEELRIREZ 2ADX Yy F2IFOIHT I Eick a0 Litkwy, (CH 7’8 75 <~ Python
TIETXRTOXY v FHEE Lvitual  TH 3)

RAEZ 7 ATEHEZLTw XYy FiE, FEEICIE, HMICHEADIEER Y 72 - XYy FIZl> TR D 720
DT, BLAZNZIERL 720D Litky, HEZ R - XYy i UL § 4 5iks
b %, ‘BaseClassName.methodname(self, 5150 ZMEOHSIE X, ZHRKRFICIEZ 794 7V R
IO, (SN DIZIEE Y S AN/ a— )L « 22— P TEBRFLRBHAINTLS L EZFT
HHTEITHERELED)

9.5.1 ZHEMK

Pythonlz R & 17X XD % Bk & (multiple inheritance)b ' A —F LT\ 3%, ZEHDILIK S 7 A %2077 5
AERIIRDE I RIBEZ LT3,

class DerivedClassName(Basel, Base2, Base3):

9.5. kK 61



<L-1>

<C-N>

B2 3T 2 oI E i~ oA, 7 7 X EHSRICib i 2 BLH] (resolution rule)TH %,
TUXE S BESL (depth-first) /22> 55\ (left-to-right) TH 5, L7z5->T, b L bJEMEDS DerivedClassName
WHO9 6 2 FuE, Basel TR I 4, Zihn o (FHHIVIC) Basel DMKV 7 A TIN5, 2L T%
IR SRV E FICRD Base2 THERI L2, H4Th D,

(NI & o TIRIEESE (breadth first) —Base2 & Base3 ##ik L TH 5 Basel DMKV 7 ATHERT 5 — D
EIWEHAKRD I IR Z S, L, bLHZ9T 3L, Basel DdH 5 1 EMENFHERIC Basel TERINT
WEDPZENEDLZDRIE T 7 ADENDPTERINT VLD %2 A>TV RWERED, HlXZi e Base2 O
JEME & DTN EALBFRZ D0 TOPMERTER LI LI 5, EIELBHNL Basel DEEDE
PEEfER SN Bt E DEREEEICT )

PythoniZ FHA L 2 WA RT D@28 % B> T L T 36, SEMAE AER ) L, AvFF v R
DEBICH B LIZHOLTH S, LHEMAICE S L)AL LRMEIC, ELFEORIKY 7 22 6D 214
DY IAPLIREZIELZIAD I A, L) BbDONH 2, ZOHE, MBI 200%iwT 2 2 &IfEH
EBAVAY VAL, HEORE Y 7 ADPHEHT 2 A VR VAL 5 ) 77—y EkEx 17z b-o2
LT B), ZOEWRMBMIDHITILDDE I TS 2 TldZ v,

96 774 R—FEHK

95 A=T 54 R kBT O OO S E— Fh3b 5, spam (eI 2 M Lo TS, KR
4 VO TRSCT) &) TERO#AI1E ENd 55 m LT _classname__spam ~EiEifiEIn s, 22
Tclassname (3, BED 7 7 AU LD PR F 2B E L oLAHTTH 5, ZDRFFLINT (mangling)
&, AT O EDMEICEIR R K ITb a6, 77 A= I7A4 R= oA VA VAEER 7 7 AEH,
AV R, Sl 70— N"IVEBZERT 27-OIHHTE 2130, ZO7F7AES>TT T4 N—F=A
VARG VAR EDDT FADA Y AY VALK BTl S AR TE B, [ UL L 7 #ni)8 255
XTFIDESRZEEIE, VIDEOWERI 200 Lk, 77 ADIMITIE, 72137 7 AL TEXTER
NP5 TETVRS EEIX, RALGKHFELIMIIIEZ 572,

LTSI T, JREZ 7 ATERINDEA VAT Y AEBIZOOWTDET 268D R0, HEH0IET 7
ADIMUND 2= FBA VY AI VABERZ WU DEFDLTIEDR, ZARTIAR=I L VAY VAEHE
XXV FEERTAMELRHER, 7725252 2BKLT05, 2O/ TOBANZF IR
JEDHRZRT 272 DICRETINTWE I EICHERLELY, 79A4R— P ERLEIN T IEH S E 7212
WETHZE1E, bLAMICZ) Ltud, IARELTHEETHS, ZDI EIE, Ty HOHEDRR %
MIUCB LTI SICERICZ DS, Z2LTEND, REIOHEFIRBHEIINTOELLO—2oDHETH
5, (SZVENTHEI FALMELD I 7 AZRESIE S L, HEV FADT 74 X— FEROERH T HE
272 %)

exec ® eval() - evalfile() ANEINTza =N, BHLITD Y 7 XD classnamee BIED 7 7 X2 &
BHRZI RV EICHERL X9, Tidglobal XOREREPTV2 — ZDRRLPLIED, —fEI N4 k=2
YRANE NI a—-FIZREIN TS, FUHlF getattr() ¢ setattr() & delattr() IZH, b
HLAA __dict EUPISETZEEICH, #HHINS,

9.7 &ZHDIFLIFL

& ZI2i3 Pascal “record” % C ® “struct” D & H 12, —HOLHIMNET—YHEEHZ —DIcEF LD 37—y RN
B3 EMATHL, HDVIAERIZINE T A RACHET S,
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class Employee:
pass

john = Employee() #  ZZOft¥EL a2—F%iE2

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

B DRFEDOMR T — A HIFFT 2 Pythona— FRIZHL, LIFLIE, ZO7F—FBDXYy FELIal—
FE27 9 2MRAELTETIENTES, LEZE, 774N A7V 27 b oT—%%25ATHAL
T2 L, Bix, RHELTLFIINY 77067 —=9 %22V v Fread() & readline() %
ATV FAREERLT, 205 BELTETILENTES,

AVARI VAR AV R A7 27 MICHEWDRD 2, T4bE, mim_self 1IXY Y FOAL VATV R -
A7V =7 FTHD, mim_func Z XYy FIZHET 2884 7Y =7 b Th D,

9.7.1 HINEIZ I ATH->TH LW

MHFERDHIINI B IR LTINA 7Y =2 7 MR e n— Btz 7 7 22X > THTE 2, 20hs
CHzfEZL, JRRBEZHINOREEREZES 2 L23TE 5,

raise CICx L (EIRERIVIC) HTL < MBI > 7 O DI H 5,

raise Class, instance

raise instance

E—DHRTIZ, instance F Class EHIZZFDIRET FADAL YV AY Y ATRITNUIR G2, B0
AR DFEMEETH 5,

raise instance.__class__, instance

exceptililz i3 CFHNA 72 = 7 bR TR 77 A%MWRTH L\, exceptfiiid 7 7 A0Ml4} L ET % DI,
BINDBZNEFL 7 7 AF 2 ZDIREY 7 ADBETH S (L LA RICITES L 2w —JREZ 7 2%
N7z exceptffilFILEL 7 7 A LIHA L R\, L& ZE, XDa—FikB,C,D% ZDIHFTHITT %,

class B:
pass

class C(B):
pass

class D(C):
pass

for ¢ in [B, C, DJ:
try:
raise c()
except D:
print "D"
except C:
print "C"
except B:
print "B"

b LD exceptiiiaifilcilfiA Tz 5 (‘except B ' BRAIZE 57 5), B,B,B EHIFINAIFTE -/ LI
HEELE) —REIC~e v F L7 exceptfflinEEi Z 115,
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W I N OB L T2 T — - Xy =Y PHIFINDER, b LZOHINGY 7 A% 61E, 77 A%k
JTany b AR=APHFIN, 2L TREIC, MARBES str() ZioTXFINEEIINIA VR
yVABHTF-IND,
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CHAPTER
TEN

S Hi %z ?

ZDF2—FYTNEGEAT, Pythonzfli) 2 ENOEDBMEI L DB Ko/l 259 —EMZTWw3
BEMHFORMBEICZIEE D PythonZ A L 72 o337, &H, N oFIZZ2 L2 XnwiEs ) »?

# 1% Python Library Referenc& i is7>, H2WIIHDTZDR=—I %5787 LD B L X, 23U Python
7u 77 L EEREZ RKOICERNT 2 DICEOMREBEBE TS 2= IZO0TD (B2 Z 51F9 209 5%
EhBRERE 52 T0 5, BHER L PythonT 4 A R ) Ea—3 a2 viE, C & Python®ifi/jic B> CRILD
A—FZEHEATVYS, UNIX X =)Ly 7 AZGAREYD, HTTPREIHTXXEHEZIO L 720, SBzREI
D, aery FiiA 7> avz . —AL%D, CGl 7ur7szH0nih, 7—FE2EMHLED, 2otz {D
CERTEZED2-ADBHD, oL TYH Library Referencdc H 2@ T 2 & 1%, 2FIHTIEEZR DD TDOWLT
OWMEEBICHEZ 25159,

F#i7% Python WebY £ i [hitp://www.python.org/ 72, ZZicida—F, SGEHE, 2L TWebDdb
25D PythonBi D R—S DR A I 93b %5, ZDOweb¥ A MIMADHE I LDOIFI TG, L
ZiEa—uvy X, HR, A=A 73V 72 ETII—3NT05, HOMBWLRMEICL>TIE, XA¥ - H
AREDIT—DIFHIHD S Ltk v, X DIERKZY A i |http://starship.python.net/ 7
2 2ICF—HD PythonBI DA R — L - R=ID3H 5, L DANI I 7 yu—FAgERY 7 b7 =
TRENTWDS,

Python ICBH 9 2 & [ & FIE DO 12O W TIE, =2 — R 27 )L —7 comp.lang.python 12553 % 2>, python-
list@python.org D A —VY ¥ 7« Y XA MIZENE IV, COZ2—AT V=7 A=YV F Y2 I3MHER
ENTws, 96, ~HIERINLZXAy = ABINIC BRSNS, BN (&%), Ptk
BORE, FES2—1LDT7FIyRARE, ~HIZH 120 BOEM»H 5, ERowTIcE, 47 http:

JIwww.python.org/doc/FAQ.htmi I2% % Frequently Asked QuestionsX(Z ) FAQ) @Y A b 2 HERT
57, Python/—R + 74 ARYE2—2aryd ‘Misc/ T4L7 PV EETEIICLEI), A=V T -JR
D7 — 44 713 |http://iwww.python.org/pipermail/ TAFHRE?, FAQ IZTEE DR LN S

BRIDEIZEZ TS, Z I HEORBEICHT 3REDBICH 200 Lk,
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APPENDIX
A

MNEEA RS & & A T Y Bl

PythonA ¥ ¥ — 7"V % Ol & > T, Korn > =)L GNU Bashy = )V & RIZBIEATITOMmE L E A b Y
Bz R—1 LTw3, 24Uk GNUReadlineZ £ 77 V) 2> THEEIN TS, 7477 VI3 EmacsA
FANEVI AZANDWEEZTR—F LTS, TDITATIVICRZRAEDO R F 2 Xy F—arhd
D, 2TTENEHEDIERZ I LIdMbE Y, L LERIEHICHHTE S, 2 THBRRZAGHRESE L & A b
J1x UNIX iiRE CygWinlio A v % — 7)) #TA 7> a v & LTHHTE 20,

Z DEIX, Mark Hammond® PythonWin S v 7 —2 %, Pythonk & b IClifiZ 5 Tk R—ZADEEETH %
IDLE 12 & % HREREREICOWTIFMI LAV, NT ED DOSH vy 7 29 Z D> DOS & L O Windows%H C1i)
Cawy FTe XA PYIFHRL S Z7lob D7,

Al TR

ANTHEE, DL R —FINTI3L6E, A/ VY F—=7V¥B—=RELIFZR Ty 7 b ZHFEL 2R
DTHHEMC RS> T D, BIET%, WO Emacsilfl X 7E2 > (gL TE S, 20 biRbEELLDOE
217%, C-A (Control-A) 135 — YV VEZITORIA~EE X 5, C-E FKB~BEXE S, C-B IHiAH~—D
BEIX¥ %, C-F 3G~ EE I %, Backspacadiifalcah > CXFEEZET, C-D MG MICH >
THT, C-K IFMEATICAD > TTDED % kill T2 (7)), C-Y IZHEBIC Kl Iz XF5%2H yank
% (Hh H9), C-underscore IZEBL7ZREDEHEZIGICRET — ZHUFREDIEL T, FAEAZILDIZS
ZLPBTE S,

A2 tEZLMYER

A B YEBUERO X )l <, IMINAIERDATTIRTRTER LY - Ny 77— 7 35, HlLw
TRy 7 EBREZoNEE, BEIONy 77 DEICHZH L WTIMEL TWwb, C-PIREARY - Ny
7 7 DOH% LR EIcBEIT % (R%), C-N X 172 FICBEIT 5, EA LY - Ny 77D EDITH ik
TED, (IBMEESNLIL2ERTLO7O Y 7 POUHCT AT Y A7 8N 38, Return ¥ —% 13 L 8ifE
IR v 7 =T ) FZ~NEINSE, C-RIEA V7Y XV F )V —F (reverse searchy Ffi L, C-S 13
JilY— 7 (forward search¥ B3 %,

i

iR BeOS RS D Python 2.1THFITE 2 & 5 TF,
R ZHUET 7 4L FED Readline Tz Bt ¥ A, set mark-modified-lines on LW 7% Clinputre’ & 2 I3BREA
BINPUTRCMEET 2 7 7 A WICES S EICE>THN B X ) IV £,

N
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A3 F—HE

Readline? £ 7' V) @ ¥ —Hif# (key binding)%® Z Dt /85 X & 1%, “Linputre’ &\ 9 WL 7 7 4 Mz a<
VERBELILICEoTHRY A RATE S, ¥F—difdoR it

key-name: function-name
F 7203

"string": function-name
ThHY, A7 a v OREH

set option-name value

ThHs, It 23,

# Vi AZAINOIREEREIRT 5
set editing-mode vi

# —ATRT RS> TIRET %:
set horizontal-scroll-mode On

# WL OPDOXF—2HFMT 2:
Meta-h: backward-kill-word
"\C-u": universal-argument
"\C-x\C-r": re-read-init-file

Tab 2% 3 % PythonTD 7 7 4L Fid%, TAB DATH- T, Readlined 77 4L+ TH27 74 V%
BT R LICHERL LY, L, EIHILTHESIRSIE, EED “linputrc’ IZ

Tab: complete

EANDZEICEST, TNELAODPBATIENTE S, (bbAHA, 2972 EEAMNTLMkilT24T# LI
B0

TG L ED 2 —VZOHBNGEED, X7 a vy THHTES, 204 vy —7) Y DOMNEE—FTH
BT 2121, T2 BEDRY—F7 v 7« 774 L~Ehd 28,

import rlcompleter, readline
readline.parse_and_bind('tab: complete’)

ZUd Tab ¥ —Z 5B il 2006, Tab ¥ —% 2R/ LSRR E NS, 2 DHi5EIX Python
DXDLHTE, BHEOR—H VERKE, FHAEELREY 2 — V42 HRET 2, stringa  DEHILFy MM
KOV TE, ®mED . FTOREFMEL, #EERELTHoNLA 7Y 27 FOEMED S fisEiz R T,
b L _ getattr_ () AV FREDA 7Y 27 b 32RO 61X, N7 7V r—>a VEED
A—F%FTT0b LB EITERL L),

IVBESTERLLBAY =Ty 77 7A NGB THDX SIS, ZOHITIX, RFZ—=bT v 77 74 VDME
L7 ARI S 3PN ETRITINTHIRT S, Z0FHIE, A= 7y 7774 VBREROa<wy FEFET
L EM O THIEITEINE DT, LHIOHIBRIINGEROBREO R CRHIEAZB XIET 2 L 2T %, os D
IV, AVI=—TVI—DIFEAEDL Y aVIZBHETH S, AT 2—LD) DL OEHERT
52 ERBRANCIRLT 2000 Lk,

3HE: D7 7 A NLIIBEIZE INPUTRC 2SS L HIUE 2 DI EDBEEI N E T,

SEDNEA v 5 =TV 7 EZBAT 2, Pythonid PYTHONSTARTUPEUSEZEBMIEE T 2 7 7 A VONEEEITT 2,
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Add auto-completion and a stored history file of commands to your Python
interactive interpreter. Requires Python 2.0+, readline. Autocomplete is
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=/max/home/itamar/.pystartup” in bash.

Note that PYTHONSTARTUP does *not* expand "~", so you have to put in the
full path to your home directory.

HOoHH R HHHHH

import atexit
import 0s

import readline
import rlcompleter

historyPath = os.path.expanduser("~/.pyhistory")

def save_history(historyPath=historyPath):
import readline
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

A4 fiES

ZDEEIX, WHIDRDA v 7 =7 ZIHRNIKRELRFETH S, LrL, W OPDBEYEPE I T
%, IEL VBT SR T TRR I N SHRIEE 5 ) OS—FIERICEBMAT F =27 VBSREN £ %2 HI> T
W3), fliTEEENA v =TV D EEREHoTh L vwardb Litkwy, oI/ 44— FDOXWIGEF =y 7
T2 (X5 RLT2)a~r FYHFHES D,
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APPENDIX
B

BN/ ISR, % OfalE & IR

FEVNECR B R 2QMEE) Ot LTavEa—F— - N=—F7 2 7DHTEDbINS, HIZIZ/NEK

0.125
1% 1/10 + 2/100 + 5/100& L Tz fi b, FRIC 2 EE DK

0.001
13 0/2+0/4+1/8L L TIZHI>, 26D 2005 BIZRA—DfEizHioTwE D, HE—2DEEDE I,
1EFHIFHEE 10 CRid I, 2FHIIER 2 TSN TWw 52,

RHEICH, 1FEAED/NEUIIEREIC 2RO DB E LTELT I ENTER L, RIZ, —Ric, v vIcH
TN S N7 2 3L DIF BN EDS, AU 72 10D IZE/ NS EUSERIS N B 7210 72,

FDIZZ OMEER 5 10 THET 2 EEHE, OB USITEATHAS, T U3, EE 10058 E LT
TOXHITERT B EBTES,

0.3
ICIEREIC T % 72 513

0.33
SICIEEIZT 572 512

0.333
SICIFHEIZTE 2, XD oFFHEHIZE, HBRIZL O E1U3TIEAWD, 13FEFTETET L hiEM

127 5%,
FIRRIZ, 103X 0.1133EH 2 DB CIIIEMEICRIET 2 HIZTE 2\, B2 T, 1/10MERICE DR T4

e,

0.0001100110011001100110011001100110011001100110011...
EABHRBETHILE 5%, EUBRONS, 2Dk, TD L) RERPFELET 2,

>>> 0.1
0.10000000000000001

71



SHDIFEAED2 VIZBWTIE, Python7v Y 7 b T012 AT 2 L EREOEBERINDS, 1,
FEVNBUS B DEZ N T 272D —F 7 2 7IC k> THHINZEY LB, <> v TUHINEDD,
Pythonl3HilZ, 2V Ea2—2IC k> TS N7 2 EEOERIDOEED 10 R DELUEE HIFT % 7221772,
IFEAED2 YV TIE, Python?s 0.175 &M L 7 2 LR RO BEED 10 #EROEEZ HIFT 2548, b
DICLAT D K ) ICHIF SN 5!

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

Python 7’va v 7' i (FERIZ), KR T 2 TR TCOXFHNIERBUC repr() BB ZEMNT 2, ZEV NS E %z
repr( float) THIET 17THIDEFED 10 EHDEICID DT, T kI3,

0.10000000000000001

repr( float) (FERET 17H DEZIEKT 5, BEHRE ZOEB (1ZEAED~Y v ET) a3 ENP67E, Lo
T, TRCOBMOFHIFH x T3 EHEIC eval(repr( X)) == x &%, LivL, BT 1647104
B3I ERIEHEREE LThoh ) Iz Tk, O

U, 2EEOFE/NROWE, PythonD /X7 Th, YV —A2—FDONTThR\w, FE/NUEERZ
W2 N—=F7 =27 LD, TRXRTCOFFETHUBRDFHAET S (WK O»DOFEETIIERES L2 Toll
E—FTHRE->Z KRR ZLAEVED Litkw), B

Pythonfll AR D str()  BIBUIERIET 127 L BT, ZhzfRODICHEHLZwE-I b Lk
W, ZOBBUT x ZEET % eval(str( X)) TIEEFETH 2D, HHIZHTRZIEFE LwD2d Litkwy,

>>> print str(0.1)
0.1

CNDIEBEOE, ERIChE I E2ES I LIFEEY: <> yHofildst x ) £ 1/10TIER vy, FICEED
HEMOEZRET THEALD T3,

BRI LH 2, EAIE, UT2RELE

>>> 0.1
0.10000000000000001

round() BEZBALTIRET 2 IHICYID $Cv i v, FBRIchoNALET 2, UL, MR
5\,

>>> round(0.1, 1)
0.10000000000000001

MR, "0.1" X D&M S /e 2 MEE OIF B/ NBUR B D MEDIBEIC 1/10 £ TR B O AR 2 EEDERIC 2% -
TV EVIHE, LEDo>T, HELDZICZDMEICEAARSZ TH ZNLl B 233 TE &\, Python7'n
Y7 BT 01" OHIFERIE round()  BIEDR 2D LREIL K S Wil s nTw 5,

FrZnu, 01236 19 ELI0TIEARVWDT, 012 10FMASZETH XY E102EHB LV LN
Tk ny Lk,

>>> sum = 0.0
>>> for i in range(10):
sum += 0.1

LR W, ST 103ERT 16 M7 L LDREEDH 2, Lo TITHI TADNTRIEBOER 2% L S TR TE2H L2 3,
2ERFE CBARR ZLAVDES Lo T, FEBHRIN TR EbIFTIE R,
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>>> sum
0.99999999999999989

2L OFE IR IS D 2D X ) BENREEEATH S, "0.1" ICBIT A, TR —, o
DT, FEHNCHHT 5, 2 @EEOFE/NEUSEEIC &b 72 ) o B O BN 2 FHRIZEI L T The Perils of
Floating Point% £,

INZHRBIZESTEL, “BHREZ IR\, Z0TYH, FE/MNUSEO Z L 2BEICERL vk HIia!
PythonFZE/NSTHELIC B 1T 2 322 1R E/ NI A DN—F O 2 7 6 RSN, LA D> v ET 1
B0 2953 1T 4 177, FRUXEEAEDMEICELNTH S80I bD TR, LarL, Z21d810
HEDEMITR L, TRTORE/INBHECHOBENEET 2 2 L2 IO TEL BENH 2, B

MK E RIGEDVFEET 507, 10EBAND 2 REFERZ 20 X 9 2% o ORI B T % iFE/N
BOHETIIMFT 22 B oD, str) THEFRED L, XS El#o D1z Pythond %
7 A==y MEETBEHL, %y, W ZLTweD7+—~<y ba—FEFRLEZE5 2, £RD7D0FE/N
HRADFERZ 15 2 55 TR,

Bl HRHEL7-—

ZOFETIZ0.1" HHZOWTHEHAMICHIIL, DX BEADIEMHER I Z EDOX I ICFETTLIENTES
DR, SR 2 MEEOIFENBUS BDO RBU D W T O RN R AR E S LT 5,

RHRLT— DK O BREICIZEAL) D/ Uz, IEMEIC 2% GE2) D0EE LTROT I LD
TERVENWE, ZiUZ Python @ %\ 213 Perl C, Ct++, Java Fortran® X OMilic% < o 71 75 L5 EE) 25,
Wit 2102 100E5Z LIFLIEERR L, FHEAMBHZ,

>>> 0.1

0.10000000000000001
%, )% 500? 1100%, 2EEOITETIEMICEIARETIZ A\, 5 H (20004E 11 H) D~ vidid &t A
EITRTCIEEE-7T54F /NS 2 T %, £/, SHD 779 b 74 =223 LA ETRT, |IEEE-754
RS I PythoniZ B/ NBUS B % A% T %, IEEE-T54DEEIIMEE 3y FTh B, LEd->T, AN
BWTIE, avEa— =3 BRI2*NZFHL CT012ROELL 208 AT 3 L9875, 2
ITIRIBBLEIEBIEY PEATOVREEE, ZNEMTOLIYICESEY S,

1/ 10 ~= J / (2*N)
Thbb

J ~= 2=N / 10
IJDL k9 EBIEY I (>= 2952 729%< 2953 ) Ffo T3 HE2 D6, N OilfEld 56 TH 5 DT

>>> 2| **52
4503599627370496L
>>> 2L**53

SHUAE b L b & S ICIEREIC IR INBUS B BT B Ak R S w51,
David Goldberg,
What Every Computer Scientist Should Know About Floating Point Arithmetic
ACM Computing Surveys, Vol.23, No.1, March
http://citeseer.nj.nec.com/goldberg91what.html
BRI N0,
FERIZ |http://urr-gw.casl.cs.uec.ac.jp/ohkubo-k/papers/index.html TSI Tnw3,
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9007199254740992L
>>> 2L**56/10
7205759403792793L

b, 5635 %) EB3EY MZIWEST B NICHE) E—DD K, I
ZDEERBBEZ DM,

R

ol
o
NG
pel
iy
S
=i
R
&
=
5

>>> ¢, r = divmod(2L**56, 10)
>>>
6L

OB 10D¥ESL Lo, EOEMIZIOZ ZEIckhEsND,

>>> g+1
7205759403792794L

L7235 T, |EEE-754DRFHEE D 1/10 £ Tl B O A HE 2Bl 22456 DL EofE, L < 1F

7205759403792794 | 72057594037927936
D7D T, ZHUFLI0KD b HIPLKREL, AdKRITFIUL, B VIORHE 77259, LrLkL T2
i IERE I /10 Tld 7z !

L7hoT, avEa—9—3 1/10% “W2" Hizk\», avEa—2—2nR201E ok ) 2IEMER 5
(135 2 DT E LI D IEEE-TSM5HEEE DR 72,

>>> 1 * 2L**56
7205759403792794.0

ZDFEIT 10730 ZENF U, BT 30 D HHERD WIS sik) iz R 2 LR TE S,

>>> 7205759403792794L * 10L**30 / 2L**56
100000000000000005551115123125L

AV Ea—¥ =D L 22 1EMEZ B0, 10 XE5H 0.1000000000000000055511151 231268 1355 L \ 255 % =0k
T2, BT 17THIICHSD 5 2 £ T, Python23#753 % 0.1000000000000000% 5-%2. %, (C 74 77V Ot
TANE LI Z TV, TRCDIEEE-7545 77 v b 7 4 —LICERTEEA) —FBDavEa—
F—TlELEWVwed Ltz )
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APPENDIX
C

JERE T4 A

C.1 History of the software

Python was created in the early 1990s by Guido van Rossum at Stichting Mathematisch Centrum (GM¥; see
/Iwww.cwi.nl/ ) in the Netherlands as a successor of a language called ABC. Guido remains Python’s principal
author, although it includes many contributions from others.

In 1995, Guido continued his work on Python at the Corporation for National Research Initiatives (CNiRtpsee:
/lwww.cnri.reston.va.us/ ) in Reston, Virginia where he released several versions of the software.

In May 2000, Guido and the Python core development team moved to BeOpen.com to form the BeOpen PythonLabs
team. In October of the same year, the PythonLabs team moved to Zope Corporation (then Digital Creations; see
http://www.zope.com/ ). In 2001, the Python Software Foundation (PSFrdg&//www.python.org/

pst/ ) was formed, a non-profit organization created specifically to own Python-related Intellectual Property. Zope
Corporation is a sponsoring member of the PSF.

All Python releases are Open Source (B&e://www.opensource.org/ for the Open Source Definition).
Historically, most, but not all, Python releases have also been GPL-compatible; the table below summarizes the various
releases.

Release Derived from Year Owner GPL compatible?
0.9.0thru 1.2 n/a 1991-1995 Cwi yes
1.3thru1.5.2 1.2 1995-1999 CNRI yes

1.6 15.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com no
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
211 2.1+2.0.1 2001 PSF yes
2.2 211 2001 PSF yes
2.1.2 2.11 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
221 2.2 2002 PSF yes
222 221 2002 PSF yes
223 222 2002-2003 PSF yes

Note: GPL-compatible doesn’t mean that we're distributing Python under the GPL. All Python licenses, unlike the
GPL, let you distribute a modified version without making your changes open source. The GPL-compatible licenses
make it possible to combine Python with other software that is released under the GPL; the others don't.

Thanks to the many outside volunteers who have worked under Guido’s direction to make these releases possible.
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C.2 Terms and conditions for accessing or otherwise using Python

PSF LICENSE AGREEMENT FOR PYTHON 2.2

. This LICENSE AGREEMENT is between the Python Software Foundation (“PSF”), and the Individual or Or-

ganization (“Licensee”) accessing and otherwise using Python 2.2.3 software in source or binary form and its
associated documentation.

. Subject to the terms and conditions of this License Agreement, PSF hereby grants Licensee a nonexclusive,

royalty-free, world-wide license to reproduce, analyze, test, perform and/or display publicly, prepare deriva-
tive works, distribute, and otherwise use Python 2.2.3 alone or in any derivative version, provided, however,
that PSF’s License Agreement and PSF’s notice of copyright, i.e., “Copy@dg2001, 2002 Python Software
Foundation; All Rights Reserved” are retained in Python 2.2.3 alone or in any derivative version prepared by
Licensee.

. Inthe event Licensee prepares a derivative work that is based on or incorporates Python 2.2.3 or any part thereof,

and wants to make the derivative work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 2.2.3.

. PSF is making Python 2.2.3 available to Licensee on an “AS IS” basis. PSF MAKES NO REPRESENTA-

TIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE, BUT NOT LIMITATION,
PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY OF MERCHANTABIL-
ITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF PYTHON 2.2.3 WILL NOT
INFRINGE ANY THIRD PARTY RIGHTS.

. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 2.2.3 FOR ANY

INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF MODIFYING,
DISTRIBUTING, OR OTHERWISE USING PYTHON 2.2.3, 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.

. 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 2.2.3, Licensee agrees to be bound by the terms and conditions

of this License Agreement.

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 REPRE-

SENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE, BUT NOT LIMI-
TATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY OF MER-
CHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF THE SOFT-
WARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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. 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 AD-
VISED 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 Cali-
fornia, 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 permission to use BeOpen trademarks or trade names in a trademark sense to endorse or promote
products or services of Licensee, or any third party. As an exception, the “BeOpen Python” logos available at
http://lwww.pythonlabs.com/logos.html may be used according 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 Initiatives, 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.

. 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., “Copyri@t1995-2001 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 Agreement. This Agreement together with Python 1.6.1 may be located on the Internet using
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 Uitp://hdl.handle.net/1895.

22/1013 "

. Inthe 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 provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

. CNRI is making Python 1.6.1 available to Licensee on an “AS IS” basis. CNRI MAKES NO REPRESENTA-
TIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE, BUT NOT LIMITATION,
CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY OF MERCHANTABIL-

ITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF PYTHON 1.6.1 WILL NOT
INFRINGE ANY THIRD PARTY RIGHTS.

. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR ANY
INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF MODIFYING,
DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, 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 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, excluding 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 Commonwealth of
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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, partnership, 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 otherwise 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 REGARD TO THIS SOFT-
WARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO EVENT
SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT OR CON-
SEQUENTIAL 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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