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CHAPTER
TWO

% PYTHON f@F %

2.1 i F Python f@R:2s

Python & RE#S 1 H ¥ 23 7E HIrMLes ) /usr/local /bin/python3.4 HE . R
/usr/local/bin HRAEH Unix shell B RBIZE, UL AT LUE L HI A

python3.4

T REBNME - | T Python s 2R BRI FIIER), XMATRERE TR, K
Al LLBX R %23 Python A P EL RS EH ML (I, /usr/local/python if;
s LA EE)

7E Windows M85 L., Python il % Z3E7E C: \Python34 L&, HRIRA]LITEBITH %
M SERHMEMULE . ZARIE I B RN ERE) PATH 25L&, {RA] LIFE DOS & 1 H
BN 4

set path=%path%;C:\python33

BEIRA] DEERE DA — 1 GRS (Unix RYI2 Control-D , Windows &
BisE Control-z ) LMERESRLL OIREMERE - WERIEEIEA, R LGB EA
quit () IR RS

Python fEREZs ELH B B AUTTdREETHEE - 7E Unix R4 L, (L1 Python fEFE2s #L Al BE
ZININT GNU readline FECHF, XHFMLE S TR BgEAD Hilxk&FhEE . 1
Python F % F H#ij A Control-P 7] BE& M B & B X R an T A BB L B 7% - W
RAHEEE GtEYEZFESZ) | WRARRT DUE A G2 1TREINEE, = 2R
NEVESE L HAEATRED A o iR EENEE, 3EET cp F54F,
VLT TR INAEA T, IR HREIE R RS B AN = BT AT I B B8 A B 155 - B8 i
N

Python RSB LEPRESRA Unix shell: M LIRS E (tty) 1ENbRER AJEHE,
ERXERBREHPITE S SR SEE T E R ER A TR RS, BIE
SCHEFERE SRS IR $0T -

% M E 3 Python RS /715 & python —c command [arg] ... , XFRTI
AT LAE 7247 $UT Python 1EA], LT shell HAY —c %5 . T Python 1&A)E &
S SR E MR shell 777, — MU s FHES| S EERE -

I 7E Unix 24T L, Python 3.1 fEREZR BRI R Z3E A4 N python M4, FTLLVEAS 5[RIE Z3E1E
ARG Python 2.x i & TH% -
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L Python Rt m] LSRRI AR - AR AT DA A python -m module [arg]
C RTARAEAN], XERLTE TP EA TR HUT B R .

i PRV SCAR I, 20 0B AT ISR S5 #E A ST AR o Xt AT LAE S 7R A 2 i &
-1 SRR

2.1.1 L

AR, AR IISEEAN—1%HN sys.argy BIFRF IR . REEWIR
BOX BT AT import sys, FIRMKERTET; WHESG EMATISEET,
BEREDWE—TILE: sys.argv[0] M ATFERFE .. FIALZIEEN - (FoRip
EEIAN) BF, sys.argv[0] #IZEN -7, FH -c 8L B, sys.argv[0] #i%
EHN—c’ o [ER -m B SHE, sys.argv[0] WIXENTEEERKIEL - —c 18
4 wE -m B 2 JFE RIS ECRSHE Python EREZS AT BHLHI PR AR, MREBEE
sys.argv F, HEEIAGSHERIE -

2.1.2 T HEF

Mty BEEAT R, BRI S TAET W EARS - XA ERE E5RRAT AN
1, ERRFFEERON = DATE 6>>); BRI HERN NERAT . H=1
FIRR () o ERATZAE, BRESTHYORE R - RS AR

$ python3.3

Python 3.3 (py3k, Sep 12 2007, 12:21:02)

[GCC 3.4.6 20060404 (Red Hat 3.4.6-8)] on linux2

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

WINZATEEM R EMNBIRRAT T, B, NEIX A 1 156

>>> the world is_flat = 1
>>> if the_world_is_flat:
print ("Be careful not to fall off!")

Be careful not to fall off!

2.2 RS K H IR

2.2.1 iR

AR LR, MBS ITH — M EIRGE B MRRE S . LR, ©iREERR
PF, RN AT, EAEITHRRESS USSR . (REATUH try
BRI except TAIREER], XHEMAS HILECPREIREER) A 25 S0
HIEHR 2 SECETIAE TR, X HE & H B P JE AN At Rk - BT BB R (S
ARG NARMERERTT; A< T B 8 e 5 A bR

2.2. AR NEHINE 5
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FE LSRR AT S0 B B2 R AT By A AP IR AF - G852 Control-C B(# DEL) At 2 BXUH = Hil fil
AN, BEEGLT. 2 BT SR A— P ST H— KeyboardInterrupt
B, BRI cry AIEGR

2.2.2 $47 Python A<

BSD 2 Unix R4iH, Python BIZA] LU Shell BIZAAEE BT - R EAEMI A1
FAG T4, FRE RIS

#! /usr/bin/env python3.3

(ZWRIA Python MBS TE P Y PATH 1) # ! AR SUHFRVRT I 7477, EREFE
F, ST, Unix ASEIATEE R (7n7 ) 250K, ASHEA Windows (/rn’ )
FILERST . 1R, 7 # /& Python F 2T BEAEIAFT -

FEIZRAT LB chmod i 418 E PUTELFIAN PR

$ chmod +x myscript.py

Windows R 4% E iR B AT 2" Python Z2EREF B o ¥ . py 3 H & B 3

python.exe , BT Python XHEEPR EXWE, EMSENEASIT . R pyw
WAE T XFERRER, BEEHITR A S ErERa®w D -

2.2.3 REEF9REE

BOANEOL T, Python YU IFJ/E UTE-8 JwfY - LGRS T, &EFREZHEOEF T
A] AR FAEF4F 8~ SRRAFAIERE o — RUE Python PR U H ASCI F4F 59
PRRST, X URAR R AT RAE U RO SF 2 - IR B ER BT E 7, IR
gl 2% L0 T AER A1 SO UTE-8 4afis, F H'E (B IR RE SR U R TR B
o

TR AT LU RSO 1R E AR TR 9% - i, £ ¢ 17 (B17) REAZRD 174
PREEEREAT A E SRS g -

# —+— coding: encoding —*-—

R, JRSCE A ETE BUR TR 2 88U encoding R1TCH) UTE-8 gattii 7 - &
Python 2% Fft codecs — TR AT AT E]—5K AT H HI4m AL 515K «

Flan, aRAIREIREE g SR UTF-8 R RS0, HIZHRFER Windows-1252 ) H At — L&
G, ARATLAE 3L

# —+— coding: cp-1252 —x-—

SXRERE AT AZE YR S84 A FH Windows-1252 FRFER I EZH T - X MR REG
FERD I A ) B —E05E — 17 E -
2 GNU Readline 11—~ Al A] GE2E (- L THEE -

2.2. AR NEHINE 6
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2.2.4 X HPIT 4

& FH Python fEREZR HINHE, Fel 1] REFR EAE B IR RS B oI BT — a4 o /RAT LA
FE—D P E S IREERITI S, WE— 14 PYTHONSTARTUP HIPAHEZR &k
FRE XD o 3XELT Unix shell Y .profile M-

XN SRR BRI HIERY, 2 Python MHIA HR AR SE SO EL LIRSS /dev/tty
FINE RN A2ttt (REENITHREELETESER . ) ES5BRES
HATH i & A AER — 1~ 44 18], P LS & a5 A B — 1 n] LRSS AN R
AR o YRR AR SO EER sys . ps1 #ll sys.ps2 84 -

MERBEEEDSWBEFFROTMMB B XHE, TUE2RE
R mMmARELLL MY if os.path.isfile(’.pythonrc.py’):
execfile (’ .pythonrc.py’) o WRIRBEERABEASHHBI O, BHE
FERENAS 5 5 X ) 1 A

import os

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

if filename and os.path.isfile(filename) :
exec (open (filename) .read())

2.2.5 AHi{r BB

Python &Mt T W 1M48F (71%) RAMIIL: sitecustomize Ml usercustomize .
FTIWHEN], REETEREIRE site-packages B H 3K - JE 5 python HUUT T 1H A
2R

>>> import site
>>> gite.getusersitepackages ()
" /home/user/.local/lib/python3.2/site-packages’

ILAEAR ] LAFE site-packages [ H 3 N A% usercustomize.py XM, NEMEHE
7 o XPIHFRFE MM python FIEXEH, BRIEBENIRHEIMA —s I 1 H )

TN

sitecustomize W LE A X —F, HEESHERKOEHIK P 6 & MU XE
usercustomize ZHISA . BARFUS site -

2.2. AR NEHINE 7



CHAPTER
THREE

PYTHON &4

NEBETH, BAFEH A EAKTSMA SRR (>>>F ... ) fRE: 548
HILXLER T, MEAERRSIKRRMTE, WA GRFTEER) ARG SRR
FIESTT - JEIERBRAES S PBIIMMNB RS T RN IR EAE R Z A — 1
17, RS BRI R — D 2 AT LRI -

AT A AR 22 7R (9 —— B A AR £ 8 A8 AR R AT B——#R & A R « Python HHTE
BELL ¢ FARELR, BEREITE (FE——XBIFEEZ M T physical line LIRIRSEFR
FIRA T ARG A 1) B dT) - ERATLUNTE TR, Mrl eSS AEiUB 2 G,
EE A BT &8 o SURFAF B ¢ TGRS # - RBFIERASH
Python R, SRR AT L2 EAT] -

PRV R

# this 1s the first comment

SPAM = 1 # and this 1is the second comment
# ... and now a third!

STRING = "# This is not a comment."

3.1 ¥ Python it &3S

FAPRZN — L B A Python 14 - JEBNERERS NG SR EFORAT >>> M. (A
BRA )

3.1.1 HF
BRARPRTIME — R ES: FTUmERA—ERANL, BB HRENE-
FREEREH: 28T+, -, « M/ 5HEEES—HF (Hl0: Pascal 5. C) ;
HESHToHE - Flan:
>>> 242
4
>>> # This is a comment
. 242
4

>>> 242 # and a comment on the same line as code
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4

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

5.0

>>> 8/5 # Fractions aren’t lost when dividing integers
1.6

EE: AR EEIARMER, #RB8E AR g Lra L5 R ] feE A FH
e JETEBA TR R S A A ERE RAMCE 2 U X ERATE B IER
FIEoR, FFARRATRES S A A B A 025

R B ER s BB LR NG 0 BUS RS RAS, FTLMER A= 8AF, //:

>>> # Integer division returns the floor:
7//3

2

>> 7//-3

-3

S8 (o) ATALRRIE:

>>> width = 20

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

— MEF LLRIRRES L2 &

>> x =y =2z =0 # Zero x, y and z
>>> x

0

>>> vy

0

>>> z

0

DRI E L WE) , Bl b

>>> # try to access an undefined variable
. n
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
NameError: name 'n’ is not defined

FRAH SRR SR, SBMIRS TR 2 Hohk v sk

>> 3 « 3.75 / 1.5
7.5

>> 7.0 / 2

3.5

BEOBIFF, WHEH 8 o M NER . THETEHBWERE D
(real+imagij) , ELEPILIH complex (real, imag) PREUGIEE .

3.1. ¥ Python 4 it H S 9
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>>> 19 = 1J

(=1+07)

>>> 19 » complex (0, 1)
(=1+073)

>>> 3+13%3

(3+37)

>>> (3+173) *3

(9+37)

>>> (14+273)/(1+17)
(1.5+0.573)

BRI EFFNEE R SRIL N ME R - ZENE R 2 TIRECEEFIERS, H z. real
M z.imag -

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

1.5

>>> a.imag

0.5

PR BN R R KL ( £loat () M int () BLX long () ) AREHTEEL-
EE A A BT ET DIE— D EEEE A — - R abs (z) ATHREUEER (FA
@U B z.real ﬁ@ﬁ%%ﬁ

>>> a=3.0+4.07
>>> float (a)
Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: can’t convert complex to float; use abs(z)
>>> a.real
3.0
>>> a.imag
4.0
>>> abs (a) # sqgrt(a.real*+2 + a.imag**2)
5.0

RHBEAF, Bl — P FRAEAXMEREZE _  XIHERNTH ] LHEE SE— 5 mit
Hey, WAERMETESIE, fi:

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

>>> price +
113.0625
>>> round(_, 2)
113.06

SR BT P R B - NG T (E
=, Bl ARNEZENBARTCR.

TR A2 Bl — L Y[R 4 R B 2

3.1. ¥ Python 4 it H S 10
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3.1.2 FZLFH

FHEUE, Python HfR 4t | A LU JLM AR UGB F A 8 - BN LUH RS S
BT SRR
>>> /' spam eggs’

" spam eggs’
>>> "doesn\’t’

"doesn’t"

>>> "doesn’t"

"doesn’t"

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

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

>>> ""Isn\’t," she said.’

""Isn\’t," she said.’

Python iR &S % B 747 B8 U A BT U TEN P AT R A5 R 9 T B s R (E, F4F
BEHEMNIGISH, FI5MEAMRTAFEMARRE (\) &iF. WRFHFHEAE
FHE[E () MEEWNGE (7)) rLANGS () i, RZHE#515 ()
G- HRA—N, print eRECAT DIAR AT SR S AT AR

FAFERSCARF LM ED T -« ATLUMER RGBT S B DESETAT 8, RN F—1T
B ERATHRENA:

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

print (hello)

TEEEME, CERFELETFHEFS An
L UNi72w
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.

45 R SORL 2 A0S « i =T TED

AHYN, FARALSMRE—X JL=5]5F: nwn el o =5|5H, AFETBR
X, ENIEEEESET R
print ( nwn u\
Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to
mman )
B2 T
Usage: thingy [OPTIONS]
-h Display this usage message

3.1. ¥ Python 4 it H S 11



Python tutorial Documentation, Release 3.4

—-H hostname Hostname to connect to

WMRBANVEL— DRI FAE, \n FIIASHEEE L, METERMRFIL, JREH
WATRE, BT RPN —A o EdE, EI T

hello = r"This is a rather long string containing\n\

several lines of text much as you would do in C."

print (hello)

SHTE:

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

TATERAI LA + #EAREE OR52]—&) |, ATLIf « EE:

>>> word = "Help’ + A’

>>> word

"HelpA’

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

ﬁ%%ﬁﬁ?ﬁ%yiﬁﬁﬁﬁﬁgﬁ,Wﬁﬁﬁﬁ@mﬂugﬁwwd=%d@
‘A SERATRHATAEICR, NEATFHBRRAR

>>> ’'str’ ’ing’ # <— This is ok
"string’
>>> ’str’ .strip() + ’ing’ # <- This is ok
"string’
>>> /str’ .strip() ’ing’ # <— This is invalid
File "<stdin>", line 1, in ?
"str’.strip() ’ing’

A

SyntaxError: invalid syntax

TR DHER (RRR) « XUT C, FHENE-DFHFRIIN 0« WEMHIL
HIFAFRE, FRAMEREN 1| BT E - Kl Icon , AT 1A PRI IAEIFAF
B HR DRG] EIREAR

>>> word[4]
IAI

>>> word[0:2]
IHeI

>>> word[2:4]
Ilpl

RV ATLUEBOAE, VAR, ZEEE—DR5IHE, BUAN0, ZBRE RG],
BN FAF R

>>> word[:2] # The first two characters
IHel

3.1. ¥ Python 4 it H S 12



Python tutorial Documentation, Release 3.4

>>> word[2:] # Everything except the first two characters

4 lpAl

AFTF CFAFER, Python FAFERANAIEE o [0 F4F B RIS — PN REIBE 2 5 2 iRk
>>> word[0] = "x’

Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: ’'str’ object does not support item assignment
>>> word[:1] = "Splat’
Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: ’'str’ object does not support slice assignment

i, HAE SR A A R — T SR TRl BT R

>>> 'x’ + word[l:]
"xelpA’

>>> ’'Splat’ + word[4]
"SplatA’

VA BEE DB s[(:4] + s[i:] FT s

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

Python REWS (LHE A BB B LIV AR5 — ik KRS ME (RN RARERT
FAFREFAE) R A B L R, M BRI TR R (R A ZE
RTHE) BuREZ T &

>>> word[1:100]
"elpA’
>>> word[10:]

rs

>>> word[2:1]

rs

RE[HA LUE AL, X SFENALITEITE - il

>>> word[—-1] # The last character

IAI

>>> word[-2] # The last—-but—-one character

4 4

p

>>> word[-2:] # The last two characters

lpAl

>>> word[:—-2] # Everything except the last two characters
"Hel’

R 0 SRR EARR 0, BTBIE R SEEINTFIG 5

3.1. ¥ Python 4 it H S 13



Python tutorial Documentation, Release 3.4

>>> word[-0] # (since -0 equals 0)
’HI

MRV A 20, ARZAFEATRLR B R

>>> word[—-100:]

"HelpA’

>>> word[—-10] # error

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

IndexError: string index out of range

BN INER URE SHICED R TEA S VAR RSIEREN TR 26 - £l
F—DTFHEGTI N0, |, MKERN n OFRFREREE— M FRAERERT R n - #l
an:

tom e ———+

' Hl e | 1 | p | A |

tom o —————+

0 1 2 3 4 5
-5 -4 -3 -2 -1

SRR — TR TR B P IRS S 0.5 - BATHHENMNERS . UAE
i Bl j R BIERR R B 52 R B E AT

NFAERRS], MR ETEELRN, A KESRIIAF- §II, wordl[1:3] &
2o

NE R Len () REFAFEHKE:

>>> 5 = ’'supercalifragilisticexpialidocious’
>>> len(s)
34

3.1.3 X T Unicode

M Python 3.0 16 BT ) FF BB 3CFF Unicode (% http://www.unicode.org ) -

Unicode HJ5E# Z AMET A E—FELAE AT R H IS — 1 F AR
HTH—FINS - ZH, XFRETFR AR 256 Malger T - 8 A 0T
Gr TR o SRR E BB U R GRS T o SXAERE E RO DR GE
HEE i18n "1 + I8 MFEF +n’ ) o Unicode fBIR T NITEHI X FARAGIAE
— PNAZATHS TR -

WEARABTEFAF B PR S FFRTFAT, IRAT LU FPythonf) Unicode_Escape % iz T
T A1 7 Feom T AR DX EEARL:

>>> "Hello\u0020World !’
"Hello World !’

RS \u0020 FRAETEEM B AL A 0x0020 ] Unicode F1F (ZH%) -

3.1. ¥ Python 4 it H 5 14
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H A FF 815 Unicode 4R b3 —FEH BEIEMBRE AN N FRIGHE . WRIFEETZHTT
[ 2K (# FH BUARE Latin-1 RIS FFF R, RS ZIMGRIE/NT 256 ) Unicode 5 FF FI7E
Latin-1 4afs s ) —71F

B T X LRSS, Python Rt T — B ZEHF HAb B 41405 % Unicode T4 # 0
Tk

FRFEXTRARMT —4 encode () LM LUETH BEBAUSEMLOFTFS, ©
Bl — NG RIS 2 R E R B

>>> "Apfel".encode(’utf—8’)
b’ \xc3\x84pfel’

3.1.4 5|

Python H L E& HIERE, ATRFIEEHE. SaBHIE list F15R) , EFLUE
TERRIE S ZEF—FhE 5 D FRHIE - 5IRKITTE N RE R —RE .

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

MBRFHFHRG], FIFRN 0 FFIRTeER - FIRAT LI A Al

>>> a[0]

" spam’

>>> a[3]

1234

>>> a[-2]

100

>>> a[l:-1]

["eggs’, 100]

>>> al[:2] + ["bacon’, 2%2]
["spam’, "eggs’, ’'bacon’, 4]
>>> 3xal[:3] + ['Boo!’]
[/spam’, ’'eggs’, 100, ’"spam’, ’"eggs’, 100, ’'spam’, "eggs’, 100, ’"Boo!’]

FrE R R REE 2R BT8R, EESRBHRITR - XBWE DL BT BRI E
B a B)— 155 DL R A

>>> a:]
["spam’, ’'eggs’, 100, 1234]

ANME AR FAF R, SR AVHEEOTE:

>>> 3
["spam’, ’'eggs’, 100, 1234]
>>> al[2] = al[2] + 23

>>> a

["spam’, "eggs’, 123, 1234]

WA LI AE, SEERIER IEERS R AR, BiF=E:

3.1. ¥ Python 4 it H S 15
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>>> # Replace some items:
al0:2] = [1, 12]
>>> g
[1, 12, 123, 1234]
>>> # Remove some:
al0:2] = []
>>> g
[123, 1234]
>>> # Insert some:
all:1] = ["bletch’, ’'xyzzy’]
>>> a
[123, ’'bletch’, ’'xyzzy’', 1234]
>>> # Insert (a copy of) itself at the beginning
>>> al[:0] = a
>>> g
[123, ’'bletch’, ’'xyzzy’, 1234, 123, ’'bletch’, ’'xyzzy’, 1234]
>>> # Clear the list: replace all items with an empty 1list
>>> al:] = []
>>> g

[]
NEMRE len () [FFEERHTIE:

>>>a: [IaI, IbI, ICI, Idl]
>>> len(a)
4

RFHMESER (AR TEEHEIRNIIER) |, Filn:

>>> q =
>>> p =
>>> len(p
3
>>> pl[l]
(2, 3
>>> p[1][0]
2

AT EAFES R AR AN I

>>> p[l].append(’'xtra’)
>>> p

(1, [2, 3, "xtra’"], 4]
>>> g

(2, 3, ’'xtra’]

EREE—PFTH, pl1] Mg LR LIRRE—PMRS! AT SHEF D object

semantics ’:F‘?L, ﬁ“lb o

3.1. ¥ Python 4 it H S 16
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3.2 WEMFE—F

H9R, FMTATLASEFH Python SERCHL N WA ZRAESS o Biltn, AT AT — AR
PR T FINIREF, TP

>>> # Fibonaccl series:

. # the sum of two elements defines the next
. a, b=20, 1

>>> while b < 10:

X

print (b)
a, b = Db, atb

XTI 8 T LT EE -
c FTEBE TP ZEME: TE a M b RS THRIEOM 1 HKE—1TX

fERH T —Re X NERT, ZEBER, AAELTEATE . AR ERN
EEIGTR

o FfE (XEEDb < 10) N true B, while fHEAHUUT - 7E Python 1, RUTF C

, AETIETHBECE R true; 0 2 false FMFH AT LR FAF ERERSIZR, SEFz EAT DLZ
EFFH; A RERRNERR ttue , Z5FF & false o 7M1 AR — a7 B2
HIHCER o PRIBEHCEBHRIERFS C MR < OMNF) . > (KF) ., = (&F) |

<= UNTET) , >= (KTHT) fl1= (A%T) -

PEEA AR & Y 1. 45332 Python /& Python HZI A J7{E . Python (i) R
LR IITREETIEE, FTLMRE NG — DY TR TAB B2 4% - SLEEH R
W ORGSR T A E 241 Python 12J7, REHCURRIEESN IR Hh4edt - TH
ARAEGIEAIN, LAERGEA— NSRRGSR (R BRI INES
MARE AR — 1T R ERE—1T) . TE ERMZERF—MEAE A FE A s 48
HRFERENEH -

KT print IBAJHIHG ERKAXNIE . EEHIZADREXFFRF LR H AR
MEFRE GEENERE AN TFHIRE) - FREITHN ARSI S8
B, B DTFIZAEAZSE, BrLURAT DR A FERER, G

>>> 1 = 256%x256
>>> print (' The value of 1 is’, 1)
The value of i is 65536

FI—2 5 45 Rl T LA Ly AT

>>> a, b =0, 1

>>> while b < 1000:
print (b, end=’",")
a, b ="D>b, atb

3.2. WENFE—W 17
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1,1,2,3,5,8,13,21,34,55,89,144,233,377,610, 987,

3.2. WENE—W 18



CHAPTER
FOUR

A PYTHON g

bR T EIH 480 while 6], Python i MNEH T
AR

oilf

YT — ARSI IIRE, JEERT

4.1 if iBf]

WA LRI i EA] . Fan:

>>> x = int (input ("Please enter an integer: "))
Please enter an integer: 42
>>> if x < 0:
x = 0
. print (' Negative changed to zero’)
. elif x == 0:
.. print (' Zero’)
. elif x == 1:
print (' Single’)
. else:
print (' More’)

More

AIRES B ZERNZ N elif T84, else EA[IER . KRBT clif & Telse if” BIUEE ,
XA LUE S B G R LR o i . elif ... elif ... FAVIATEHREEESTH

switch B case 1&H] -

4.2 for iEf]

Python ] for IEAJA C Bl Pascal A RIS AN - 8 # HITEEA AT E 2 K — 1S5 EHL
BRI RE (40 Pascal) |, BUHIH PR E SOA P BAIH (E5%4F (I01C ) , Python HY
for BAMKIEER TS (BERSFHEH) BT, HENHEFI R A TIE
e fiin (EmEE) -

>>> # Measure some sStrings:
.. a = ['cat’, ’'window’, ’defenestrate’]

19
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>>> for x in a:
print (x, len(x))
cat 3
window 6
defenestrate 12

RS BHOERFII AL 2 (UGTE BRI R A] 2 P 1 i o 25 Xk
FIEOL) o IRGFAEZEBHRIERAFS (B, SHEFED) | RATLERERE
A o A FHEIE BRI AT AR TS R ME X — A

>>> for x in al[:]: # make a slice copy of the entire 1ist
if len(x) > 6: a.insert (0, x)

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

range()i%i&

WRIRTTE—MUEFS], WEKREL range () SRITE, CEM - MFERLHEER:

>>> for i in range(5):
print (i)

S w NN O

range (10) AWM T —MEE 10 MEREER, EHERKRIEET 7XMKER 10
P, TR REER P A EETEE P AARAE - AL range () BIEANA— DL
EFFR, SEFLIEE—MAFEMSHE (ERR0E, ARHXWich <2K) -
range (5, 10)

5 through 9

range (0, 10, 3)
0, 3, 6, 9

range (=10, -100, -30)
-10, -40, -70

THEEREERRTIENE, WRARESH B range () f len():
>>> a = ['Mary’, ’'had’, ’"a’, ’'little’, ’lamb’]
>>> for i in range(len(a)):
print (i, aflil)
0 Mary
1 had

4.2. for iEf] 20
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2 a
3 little
4 lamb

A, XFHEF U ERFEH enumerate () , HZ W JEEAFETT -
R HRITEN— DN FAIE S & EF R EE:

>>> print (range (10))
range (0, 10)

FEARFTH range () MEOREIFIN RN ERL DL, BELEEHFAR:. X
TRIEVER, ERE—IEEBGRINERTFILRERESTRN G, HATTEZR, B
ANEIEFESIZ -

HATTFRIL RN BRI FEACHT |, RIE S VR AR LR B8 I S 70 AR A S T L 3] 45 R
FIREESE R — D ER (250 « BATEEWER for AP XE—1 BUE
o list () RERAS—1 GENE) | ENARER (FR) Haldsk:

>>> list (range (5))
(0, 1, 2, 3, 4]

MEHNEEHEZREFEL 5) MUALRER (F5R) ERSEEEE.

4.3 break fll continue &H], UNTEISAHH] else FHJ

break WEAIF C FAIEM, HTBHEEIAR—%K for B while JHEF

TEIAFLIE —1 else TH); EEMEMMEUZENIIER (NT for ) BIITHRIEN
false (AT while ) WHUFT, BIEEAHE break FIEHIEN FASHIT . ITHERR
HH7RBIRE B X A1 A

>>> for n in range (2, 10):
for x in range (2, n):
ifn % x == 0:
print (n, ’‘equals’, x, "', n//x)
break
else:
# loop fell through without finding a factor
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 x 3

(Yes, IXZIEFIICHD - B else IBAIEET for TREAZH, AR 1£ 1HA])

O O J o U i W N« -

4.3. break fl continue i&Ef], AXTEIAHH] else TF) 21
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continue WBAZEMN C FIELRA), BRRIEIAREHIT T —IRER:

>>> for num in range (2, 10):
if num $ 2 ==
print ("Found an even number", num)
continue
print ("Found a number", num)
Found an even number 2
Found a number 3
Found an even number 4
Found a number 5
Found an even number 6
Found a number 7
Found an even number 8
Found a number 9

4.4 pass EH]

pass WA A WA - B TIEEE EUTEG 28R, BREFT 2B
&, Bl

>>> while True:
pass # Busy-wait for keyboard interrupt (Ctrl+C)

OE T B a N R

>>> class MyEmptyClass:
pass

F—JH, pass B] LLZEBIEF RIS SR 5 ok £ d A 1Y 5 A2 4F - BT DL URAEBE
WERIRA L8 o pass ] LERERA#E 240

>>> def initlog(xargs):
pass # Remember to implement this!

4.5 & X RE

FATRT LG — > R A Al R 10 5 1) 3B AR TR ANS 1 1 R A

>>> def fib(n): # write Fibonacci series up to n
"""Print a Fibonacci series up to n."""
a, b =20, 1
while a < n:
print (a, end=" ’)
a, b =D>b, atb

4.4. pass i&H] 22
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print ()

>>> # Now call the function we just defined:
. £ib(2000)
0112 35813 21 34 55 89 144 233 377 610 987 1597

KT def GIAT — P EE E XL - AHFLIRE BHAMEEEASEWEES -
BREUATE RN T —1T MR, ARSI -

BB S — AT A) T LLE FLE R F AT B OUR, X F A B2 R SO FAF 8, 5
FHWRN docstring - (BZRKT docstrings FIEEES % T4 « ) ARTEES
docstrings H BN RMAELRIELRTITEN 3O, i ik A Al A AS BN ZEVREIAR
5%Epfﬂﬁi'docsuingsf%**4\ﬁ?5@§2i§, B RCR SR IE

BB 2R BRI ERER — DTSR BTN, PrE R R ERE
R REFHERTT SR . ZESIMELERMBTSERPER, RS
FREFSEE, WeRERMTTE, REENEATR. Hit, 2RZENEERLIT
HIEWE (BRIEH global HAJM4) . REMATA LIHGIH -

BREGIHSEPRZEHER BB IR 5%, B, L2 E2 REFH XE
FIE SR—IRRFIHE, MAZZNRE) ' — D REWS — DR ECH AR,
— T REAT 5 RAE R R P e -

— P ERECE LSS FIT 5 RNGIAREY - RBETERME (AEEE) 1
Python MRS INE S FH T HE SCBREL FURTY X MEF DU T HAR 27 (H1ZEE
), RJEE AT A S R R R - X AT DL RS 8 A A B i 44 BL A

>>> fib

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

>>> £ (100)

0112 35813 21 34 55 89

MRRERASHMES, RATRESRTUE: fib NE— 1 ERE, mE— M7,
EHANREMEFME . FXE, ®H return AR EFL2RE—ME, BRE—
PHEALNRMPE (7§ None ) o X MEWM None (XE—DHEAI) - W
R None ERME—WBERIE, ILATETRIN5EEH 2 W@ Reds 208 (BRI AR
NE) o WERRFHEBEEX MERRENE, EHEH print () K

>>> fib (0)
>>> print (fib (0))
None

€ L — MR EI BB ARFZES T IR AR AL, MAZITEHE, R #AY:

>>> def fib2(n): # return Fibonacci series up to n
"""Return a list containing the Fibonacci series up to n."""
result = []
a, b =20, 1
while a < n:

VSR b, SIRN SO R O R . REA DR, WEE B SRR RO
ML (ITIHEAZISIERS) -

4.5. R 23
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result.append(a) # see below
a, b =D, atb
return result

>>> £100 = £ib2(100) # call it
>>> £100 # write the result
(o, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

ALLRT—H#, XTI T —287 () Python ZIfE

o return IBEA)MNREHIRE—ME, AN RIAHM return JR[E] None - TFELE
FEE&%@IEI None o

e &M] result.append (b) MMABERINF result BJ—" H¥E  ( method ) -
ﬁ?fm%“‘):?”%/\ﬁ%ﬂﬁ?iﬁ, EW 4N obj.methodename , X H
obJ EEIMNNG (AJREE—1F1EF) | methodename EFHENEIZN G RAIE
SRR 4 - ANFEIRIRTLE SURNFIRTE - ARIRERT R R4 T
%, HARIRE. (4 f GE XH CRIR SRRBIFVER, TS HILXFIE M,
class FIE X ITHEER £ )« REIFEZRE append () THEHBRNRENL, B
R IMA—1THILE - E/%W‘JEPE%E? result = result + [b], N

4.6 A Python pREE X

£ Python H1, 1R ATLUE LB &E TEERIRE . XEA=Mal Hig, da]LUR
a1 -

N

4.6.1 BiASHE

RPN — P EE NS BIEEBOIME - X2 B — AT LU R SUR
RFHIZHCE DS EOA R R EL, B0

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

ok = input (prompt)

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

if ok in ('n’, ’'no’, ’'nop’,
return False

retries = retries - 1

if retries < 0:
raise IOError (' refusenik user’)

print (complaint)

XA R ECRT DAE 3 JUAAN R A5 =R A
o HAHVERIZEL ask_ok ("Do you really want to quit?’)

"nope’ ) :

o AH—A[ERISEL ask ok ("OK to overwrite the file?’, 2)

4.6. & Python EEE X 24
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e BB HITE S E: ask ok (’OK to overwrite the file?’, 2,
"Come on, only yes or no!’)

RXMIFIENET in KT - EMEFINF RS EEFENFHENE-
BROMEAE s € SCAE T, 0 MR
i=5

def f (arg=i):
print (arg)

i=56

0)

ekl 5.

HEES: IERBERE X XHEELEINER N RN SE AR, s
* - FHEEE RZHESEMEF - Flan, TEMAEEE AR SRS B (Fim)
RE T HISEL

def f(a, L=[]):

L.append (a)
return L

h

print (£(1))
print (£(2))
print (£ (3))

X R H

WRARAELLBOANEAE S S22, ARA] DUER N T —FEE SR

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

4.6.2 TS

PRECR] LB RBFSE PR ACREH, B keyword = value - flt0, LLFAY
PR

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

print ("-- This parrot wouldn’t", action, end=’ ')
print ("if you put", voltage, "volts through it.")
print ("-—- Lovely plumage, the", type)

print ("-- It’s", state, "!")

4.6. & Python EEE X 25
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B — 1M iESE (voltage) LR =T 1ESEL (state, action, fll type). FI LA
UM EE— 7R A

parrot (1000)

parrot (voltage=1000)

positional argument
keyword argument

( # 1

( # 1
parrot (voltage=1000000, action=’VOOOOOM’) # 2 keyword arguments
parrot (action=’"VOOOOOM’, wvoltage=1000000) # 2 keyword arguments
parrot(’a million’, ’'bereft of life’, ' Jjump’) # 3 positional arguments
parrot ("a thousand’, state=’pushing up the daisies’) # 1 positional, 1 keyword
AN BUN JLA R B & To R H:
parrot () # required argument missing
parrot (voltage=5.0, ’"dead’) # non-keyword argument after a keyword argument
parrot (110, voltage=220) # duplicate value for the same argument
parrot (actor="John Cleese’) # unknown keyword argument

B, ZEONRLM GEHE) MESHREARKRRTESEH, XEXBTUIRE
THZ4T . EZEEE-IBOIMEFANER . FASEEATERZE R E—EF]
— MRS, SAEZEMEENEZ 2T AERAERRY  XEE— D iE R
S B 7:

>>> def function(a):
pass

>>> function (0, a=0)
Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: function() got multiple values for keyword argument ’a’

FIA—PI «xname KZEES, ERIL—1FH (S0 typesmapping ), 14T H
A& THEREHEL SIS RPHRB TS LERAIEE2HGHEH— 1P
U xname (F—/NE4NE) MEXSE, ER—HITH (F—TH2F4M0
@) . B TIEREEIMEEAZEIIRTHSEE . ( xname LHIFE » xname Z
HITHE) iR, Bl Xt E L — PR

def cheeseshop(kind, *rarguments, =xxkeywords):
print ("-- Do you have any", kind, "?")
print ("-—- I'm sorry, we’re all out of", kind)
for arg in arguments:
print (arg)
print ("-" x 40)
keys = sorted(keywords.keys())
for kw in keys:
print (kw, ":", keywords[kw])

E R LMGIX R A
cheeseshop ("Limburger", "It’s very runny, sir.",

"It’s really very, VERY runny, sir.",
shopkeeper="Michael Palin",

4.6. & Python EEE X 26
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client="John Cleese",
sketch="Cheese Shop Sketch")

HIRE ST T NAFTED:

—-— 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

EEATTH KT ST RN ERIEAM sort() 771k« BNEIE, FTEIZEES IR
FF AR TE LI -

4.6.3 TSI E

g, — N EANE LR AT Ok s RO AT DS XS A th\zL*
DI (W TR ) o FEXER NS, AT TR 2 RS

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

W, X A ZHESEIRPNRE T, EOVENRHERERREAS L
BLERE . T vargs FNSERRBTSE, XEWRE, IR EHRAER
Y, MARMNESE

>>> def concat (xargs, sep="/"):
return sep.join(args)

>>> concat ("earth", "mars", "venus")
"earth/mars/venus’

>>> concat ("earth", "mars", "venus", sep=".")
"earth.mars.venus’

4.6.4 ZEIIRKI5Ir

AE MR EIE D SREERHNSHOERE—1FIFR, HIERHRK é&iﬂﬁé”yfﬁj\ﬁ
—MIZEUE - XBEIREIE CF RISERIRIT . Bl E R EL range () FEZEM
L start | stop ZEL AR AT DIAE YR BRECES I — 1 « BROEFTR EKJJTE%@@J%?F&F

>>> list (range (3, 6)) # normal call with separate arguments

[3, 4, 5]

>>> args = [3, 6]

>>> list (range (xargs)) # call with arguments unpacked from a 1list
[3, 4, 5]

4.6. & Python EEE X 27
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CARIRER T30, AT RAGEA «« BRERF IR 7 2500 7 b

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

>>> d = {"voltage": "four million", "state": "bleedin’ demised", "action": "VOOM
>>> parrot (xxd)
—-— This parrot wouldn’t VOOM if you put four million wvolts through it. E’s bleed

4.6.5 Lambda &=

T PR, A JLME H A R BEU AR E S 640 Lisp HF HILAIZIBEINAZ] T Python
ol lambda KT, AT AGIEME/DNIES R XEE—PREGREERHE NS
HHIM: lambda a, b: a+b . Lambda fEZUA] LI TARMFHEARES G T
BIERE, EITRGEE — M EMRERR . B LW, BITRREEREE L H—
MEERT - RRTRERECE XL, lambda FEZCAT LA ER G 2 &

>>> def make incrementor (n):
return lambda x: x + n

>>> f = make_incrementor (42)
>>> £ (0)

42

>>> f (1)

43

4.6.6 SUIEFATH

X BRSO AT R OB 2o

FATMIZE R TR R AERE - WAEL, AHPERPRGAN RE KA, Ky
EATATLOAAIEGEEE TSR] (BRIEX 2 TR B2 X D R SR ERIshid]) o X
—ITRZUREFRITL, AR -

AR T BERZAT, BATNIEE R, 58 FRIFARER MR - R
WIS R %A — B B RGP E - i SRR %

Python FIfFREAE N2 M AT B ST 747 B R Brbaat, BT DL RO RN = H iR ER
Yt o XFFEEE RN - BT ZEME N IEETRE A ST AE AR -
(M AHE TRV EET RRERIRH5]S, WS mNEE. ) &
HM S TR 70 SRR . B TEAMZA S, WREHELRIE, ran
B EANIZERE . BENKENSETY RARANEE GBEE8NERK) -

LUR & — 2 AT SO 74 8 7R -

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

4.6. & Python EEE X 28
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No, really, it doesn’t do anything.
pass

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

No, really, it doesn’t do anything.

4.7 T ZwhE XA

BEI /R B2 AT LS — It BE KBS A4/ Python 27, ERHMERE— T GG T - K
ZEOGES LS (B EWAAMN, Bl ) EILMPARRIXRE . R HEREL
B o EARECHENS BN 82 M ARE, IR A R AT AOG 5 KRS EAR S A BY -

XFF Python, PEP 8 I AT REZENHEIENINARTES - EAH T — P REAE,
AT HIGRAES S - B Python T A B HRRIZIE— T, KREMESE X RE R

o {HH 4 ZSHE4E#, TE TAB .

ENgEE (AT ARE R R) FIRGE (E5u) 2, 421 E— MR
. TAB 51 % T —2RBEL, R -

o PTTUUBRE AL 79 NP -
EEBT/NERESH A, WA LUER B oREeBeF - HE R R JL MU S0 -

o BERZIT O RREREUNZE, DURRECH B RERITHS -

o ATRERIE, FEREMR S —1T

o FERSURTAT

« EPEMBEIBRIEFHL, DIOESEHE, HEEHSEMANER: a = £(1,
2) + 9(3, 4) -

o F—RECFIR AL -

WXL g s, REFTESA NE_M_TR%. B&H sele fERT
ERE— NS GETRERMTEREREN 7102 )

o NEMFAEEMEE, WRIRHAEN B S EEEPRME 2155 . Python FIERIA
HOT, UTF-8, EZIEEAT ASCI B TI/ER &L -

o [FIFE, HAEfERIE ASCH FAFRIFRMRST, BRIEEAFIEF) & RS 4E i R
e
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CHAPTER
FIVE

BEEsH

AREFIHE TR ELd i — 2R, FIRERARIN T — 28 A2

5.1 X THIREZHHNE

Python HIFREHE R G S HEZWIHE . IXERFTERSIERN R

list.append (x)
E—NTTERINBBEREERE, YT allen(a):] = [x] o

list.extend (L)
F—Ma e RTRIRE I TETRINE A —MFES, #HET allen(a):] =
T o

list.insert (i, x)
EEEMEmA—TILE - B— 1S EEESH AT HATE I T RIES],
Bl a.insert (0, x) SHAZEBNHERLZHE], 1 a.insert (len(a), x)
*Qé?T:a.append(x)o

list.remove (x)
THEREERFES x FIE—DILE - WREEXFENITE, SRR — MR -
list.pop(h])
MNEERBPTEE M EMERITE, HRERE . REETEERT], a.pop () &MH
e —TCE - TTRBERINEER TR . 5ES i AT HES R RS
BRI, TIARZERFBMA—X TS, (REZH EPython £S5 T il
FXFERIARIC - )

list.index (x)
@B@%ﬁ%ﬂlﬂ?ﬁ~/ﬂﬁiﬂ x WL EPIRG] - R E LR TR SR E—
%o

list.count (x)

IR [E] x AERERR AP I T -

list.sort ()

K HER P HITT R AT HET -

list.reverse ()

AL R R TR -
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NEX ARG TR RER D

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

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

>>> a.append (333)

>>> a

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

1

>>> a.remove (333)

>>> g

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

>>> a

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

>>> a

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

HIFRKES LG insert, remove B sort XA FF K7 1A E FTEHIR ]
H-EN 1R E None - £ python FV%} B G 1 28 BUEUE KA 25— A&t R

5.1.1 R L/EHERGH

BERJTIRAEASHESR A MR (RO — D HERORBER, SRR N e € RS,
SERE ANRITCR Befm — DRI US2t5Ed) « M append () J7iEA] LE— 1 IT RN
FIHERRT . FHANTRE RGN pop () JIIEATLME—DITE MHERR TR oK - I 40:

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

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

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

>>> stack.pop ()

>>> stack
[3, 4]

51. XTIRELHNE 31



Python tutorial Documentation, Release 3.4

5.1.2 8 £ L 1ENFIEH

PR AT DIAEBE SR S PAS I, BASIVE N 8 BOEIREEH, SAEHAENPITTE &IEBN
(GEdtsEt) o i, FIFRIXEEARCEANE o XU F FR B A AR R
FESLERI AR HARE (Rh, N T—1PE, ERSEBNIERFHRETLR) -
FSLHIBASY, fFH collections.deque , ‘B NTEH B im P s AFIMI BRI -
14n:

>>> from collections import deque

>>> queue = deque(["Eric", "John", "Michael"])

>>> queue.append ("Terry") # Terry arrives

>>> queue.append ("Graham") # Graham arrives

>>> queue.popleft () # The first to arrive now leaves
"Eric’

>>> queue.popleft () # The second to arrive now leaves
"John’

>>> queue # Remaining queue in order of arrival

deque (["Michael’, ’'Terry’, ’'Graham’])

5.1.3 FI|FEH#HS =K

SIS T T AP RIS IR M T — DR R 7% . Bl pO R el o — 28
BRAEN T 2 B8 B A H R E R TR G SR, B T R 4 e SR R R TT
AEETFS -

B, BugFA16IE#E— squares F13&, 7] LUE N 77 =

>>> squares = []
>>> for x in range(10):
squares.append (x**2)

>>> squares
(o, 1, 4, 9, 16, 25, 36, 49, 64, 81]

HATRIERERS A S H HR A N A5 2

squares = [x*x*x2 for x in range (10) ]

XHAHE F squares = map (lambda x: xxx2, range (10)), (B2 EHEAHT =
RTINS LS B A ATt -

JIRMESHHE S — I REXFESH, RAXFHRME— for 701, Z/FATLL
HZEHEN for B if T4 . FRE IR, HFRAXMKIBEGHER for M if F
A)_ BRSO B R s A AL -

Fgn, W FERFIRES GG IIRKICR, WRITR Z AR

>>> [(x, y) for x in [1,2,3] for y in [3,1,4] if x != y]
(1, 3, (1, 4), (2, 3), (2, 1), (2, 4), (3, 1), (3, 4)]
EFT:
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>>> combs = []
>>> for x in [1,2,3]:
for y in [3,1,4]:
if x = y:
combs.append( (x, y))

>>> combs
(1, 3y, (1, 4), (2, 3), (2, 1), (2, 4), (3, 1), (3, 4)]

(EREERRAE LEM AN TETR for 1 i £ AR -
MRABEGE|—PIodH, DA LS.

>>> vec = [-4, -2, 0, 2, 4]
>>> # create a new list with the values doubled
>>> [x%2 for x in vec]
(-8, -4, 0, 4, 8]
>>> # filter the 1list to exclude negative numbers
>>> [x for x in vec if x >= 0]
[0, 2, 4]
>>> # apply a function to all the elements
>>> [abs(x) for x in vec]
(4, 2, 0, 2, 4]
>>> # call a method on each element
>>> freshfruit = [’ banana’, ' loganberry ', ’passion fruit ']
>>> [weapon.strip() for weapon in freshfruit]
["banana’, ’loganberry’, ’passion fruit’]
>>> # create a list of 2-tuples like (number, square)
>>> [ (x, x*x*x2) for x in range(6)]
(0, 0), (1, 1), (2, 4), (3, 9), (4, 16), (5, 25)]
>>> # the tuple must be parenthesized, otherwise an error 1is raised
>>> [x, x*x*x2 for x in range (6)]

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

[x, x*x2 for x in range (6) ]

SyntaxError: invalid syntax
>>> # flatten a list using a listcomp with two ’for’
>>> vec = [[1,2,3]1, [4,5,61, [7,8,91]
>>> [num for elem in vec for num in elem]
(1, 2, 3, 4, 5, 6, 7, 8, 9]

AT AT i T B 2R R IA SRR E R AL

>>> from math import pi
>>> [str(round(pi, 1)) for i in range(l, 6)]
[(’3.17, "3.14", "3.142", "3.1416", ’3.14159"]

5.1.4 ERFIFKHES K
PFHES AT LURE -
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FRLUN W 3x4 FEFE, — DR EE =D RENRSIE:

>>> matrix = [
(1, 2, 3, 41,
[5, 6, 7, 81,
(9, 10, 11, 121,
]

WAE, WRAFAESZHATAIS, AT U E RS R S 5

>>> [[row[i1] for row in matrix] for i in range (4)]
(1, 5, 91, (2, o6, 101, (3, 7, 111, [4, 8, 12]]

BRIHEDN, MERIRESREN for FHEMNEHITRME, il EHEMENT:

>>> transposed = []
>>> for i in range(4):
transposed.append([row[i] for row in matrix])

>>> transposed
(c, s, 91, (2, e, 101, I3, 7, 111, [4, 8, 12]]

[t s,

>>> transposed = []
>>> for i in range(4):
# the following 3 lines implement the nested listcomp
transposed_row = []
for row in matrix:
transposed_row.append(row[i])
transposed.append (transposed_row)

>>> transposed
(e1, 5, 91, (2, e, 101, (3, 7, 1171, [4, 8, 12]]

FESEPRAR, URROZE X N E RSB IR AR TER) - RTEMPIB UL z1ip () BRECK
e IGOER S

>>> list (zip (*matrix))
(1, s, 9, (2, 6, 10), (3, 7, 11), (4, 8, 12)]

HEXTATTHEANESHUMA, 2% Z80IRB 2 -

5.2 del iEH]

BNTER LOAIIR B %45 € KRS AR EARMER— D7 del A . EAFT
HIREUER pop () T71% - 1) del AT AMIISR AR 7 BB 28 1-5115% (FAT] LA
Hil ngAﬁ%EHSQ%ME BIIRITIF) - I

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

[1, 66.25, 333, 333, 1234.5]
>>> del af[2:4]

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

]
del tHATIMIBREEN2Z &

>>> del a

WEHFIHmS a 25| 28R (BEFIA—NMEMSENE) « BAERERAZE SR
LEE] del RIHERE-

5.3 JLAHFFF

HAVERER AT B HRZEHMETE, FlaR5IMIEERIE. 1= Py RE
(L typesseq ) FHHIPF - [0 Python & — NEMESLIES, WATRIMAK
EWFFIRE, XENAR—MIEFIIRE: Th -

— MICHBECMES 2R RIEAR, B0

>>> t = 12345, 54321, ’"hello!’
>>> t[0]

12345

>>> t

(12345, 54321, "hello!’)

>>> # Tuples may be nested:

. u=1t, (1, 2, 3, 4, 5)
>>>
((12345, 54321, 'hello!’), (1, 2, 3, 4, 5))
>>> # Tuples are immutable:

. t[0] = 88888
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: 'tuple’ object does not support item assignment
>>> # but they can contain mutable objects:

.v = ([1, 2, 31, [3, 2, 11)
>>> v
(rx, 2, 31, I3, 2, 11)

WURET L, JTHEAERI MR B EE SR, DETEMRARESH . ERAR LU
B HERES, NEEFEBSEHELME (RITER — N ERRAARN—ED) -
ABEATCEM — MR RITTEBE  (RVE VR AT DU B A E RIS o 18 AT LAE
A G TN RIITA, FlingEE .

BIRTCHMIIRREM, EANTEH B RIS SLAIANE B H®E - TTHEREH
e BN (x, y) AeFRRT, BURFESHIA TIDR%ES . THEHMBT SR, AAlHEE-
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— MR AEUE A S T — NIRRT E: N T ERMAEL, A LA —
BEROMIER A o — X 2 B S A LI B A T, EElE— P IR T A LI E) R
R—ME5 (5P RA— N BEABHE) - 1, B2 fln:

>>> empty = ()

>>> singleton = "hello’, # <—— note trailing comma
>>> len (empty)

0

>>> len(singleton)

1

>>> singleton

("hello’,)

WAt = 12345, 54321, 'hello!’ & JLZAF 2 (tuple packing) HI— 1+
{H 12345, 54321 #’hello!’ #EFHITH . HiFBIER R 21X

>>> x, y, z =t

XSS AA A OB R &M TS, PRz h FFIPRE JEEE Y - FIIIREE KA

2 25 E S5 FFNRITCENEER - ZFEERER 5% (multiple assignment ) H:
SRR ITCHBR M PSR B — 255 -

4 B4

(5]

Python £ 6 & T — D& s KA set (£E) - BEE-NEFAEET
ZE . EADEAFERXAMAMBEBRES TR - £8 X RL3FF union (B
&) , intersection (%) , difference (%) #H sysmmetric difference (X FRZELE) EHL
RIETH set () WA LUHREEES . EE:. BEUREES, RLOHEH
set () MAE {} - JREMATORZETH, FATHE N —T P B —MEIELE -

PR & — 11 B T -

>>> basket = {’apple’, 'orange’, ’'apple’, ’'pear’, ’'orange’, ’'banana’}

>>> print (basket) # show that duplicates have been removed
{’orange’, ’banana’, ’'pear’, 'apple’}

>>> ’orange’ in basket # fast membership testing

True
>>> ’crabgrass’ in basket
False

>>> # Demonstrate set operations on unique letters from two words

>>> g = set (’abracadabra’)

>>> b = set ("alacazam’)

>>> a # unique letters in a

{ra”, 'xr’, "b’, 'c’, "d"}

>>> a - b # letters in a but not in b

{Irl, ldl, Ibl}
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>>> a | b # letters in either a or b

{ra’, 'c’, 'x’, 'd’, 'p’, 'm’, 'z’', '1"}

>>> a & b # letters in both a and b

{ra”, "c"}

>>> a ~ b # letters in a or b but not both

{,r,, Id’, Ibl, /mI, ,Z,, Il’}

R for lists , XBEH—MEESHETIBE:

>>> a = {x for x in ’'abracadabra’ if x not in ’abc’}
>>> a

{lrI, ld/}

5.5 7L

F—HEHE A Python WEEIRRALE FH (S rypesmapping ) - FHAEHELEE
ZHATEER N BRA N (associative memories ) 5% BEAEZH  ( associative arrays ) -
FPa 2 LB SR BECN RG], SHARIAE, FRE KT HERTI, REFRLUEE
BT R EE A R EEUE - iR oTA RESF BT, R LM
KT, MR ECERESENES TR, ARSI HMCHET - ANEEHBERMER
Wer RONEEER R LIRS - U)EEE append () Fl extend () EH1EEEE -

g F RN ETAZITEEMITTRE: BN (key:value Xf) 84, BLHEEA
MRE) (ER—DNFHRZA) o =W REFEFOE-DSHITH: () - PIBIEER,
FERIESNE—HES MR ([Ex, X7 r T .

FHEERRERKEBRGAEMNTIE . el DA del RMIPREE. EX
(key:value) - GHRIRH— P ELFER KRBT FMHE, DIEOZ R8T 0B E
WEPORE - HEN— DA P RE S SRR -

W — A F AT list (d.keys () FiRE —NFHRAFFEXBEFHARNELF
Flk (MR REEHF, RFEMF sorted(d.keys()) ) o fHH in *#HF
(f8Pythoni&iZ) Al LIREFHAP ERGEER BT (FBFH) -

IX B (5 FH 7 L ) — > R Bl

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

>>> tel[’guido’] = 4127

>>> tel

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

4098

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

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

["irv’, ’"guido’, ' jack’]

>>> sorted(tel.keys())

["guido’, "irv’, ’"jack’]
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>>> ’‘guido’ in tel
True

>>> ’jack’ not in tel
False

dict () H43E REA] LE I key-value 5 P 81 44

>>> dict ([ (' sape’, 4139), ('guido’, 4127), (' jack’, 4098)1)
{"sape’: 4139, ’jack’: 4098, ’'guido’: 4127}

seoh, ot S AT DONE R A B (E A 5 )7 4

>>> {x: x**x2 for x in (2, 4, 6)}
{2: 4, 4: 16, 6: 36}

AR KRBT AR W BT &, BB R T SR E key-value X By T

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

5.6 TS

TS AP, BT AN R AE R LAEF iteritems () FVARIB AR HIA o

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

gallahad the pure
robin the brave

IR, REIML BN NAE R LUM#FH enumerate () EEFRIREE]

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

0 tic

1 tac

2 toe

[EIFPEEAP B Z BF50, ATRAER zip () BARIT AL .

>>> questions = ['name’, ’'quest’, ’'favorite color’]
>>> answers = [’lancelot’, ’"the holy grail’, ’"blue’]

>>> for g, a in zip(questions, answers):
print (' What is your {0}? It is {1}.’.format(g, a))

What is your name? It is lancelot.
What is your quest? It is the holy grail.
What is your favorite color? It is Dblue.
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T [ PEAFSHE, SR EAMFS, Ve reversed () BHEL-

>>> for i1 in reversed(range(l, 10, 2)):
print (i)

= w o J w0 -« -

AT T TEEA P I RTE, 6/ sorted () B, EABENERFS], M2
— M EHEFP RIS -

>>> basket = [’"apple’, 'orange’, ’"apple’, ’'pear’, ’'orange’, ’"banana’]
>>> for f in sorted(set (basket)):
print (f)
apple
banana
orange
pear

5.7 RGN

while Ml if WEAIHEER BIZAEACCRT LAGER U, i EL AT AL S R A -

HEHRERT in Fl not in HK(EEBE—TXEIZN « BAIEFRF is F is not HLEM
MXGGEEME; XA AE R R XA A N RE K - BT L ERERF B E A F]
Pt KT IE REUERRE -

FCBERAERTLAR . Bl a < b == c HZET a/ T o HHDbHFT c .

PCECHRAER] LB B R ERVERT and Fl or HE, AV R AT I not REUR XL . X
LEEERF L e B AR T LU EAERF, ZEEAIZH, not BEEHEEMIMIEES, or LT
Pk, BTl A and not B or C% 7T (A and (notB)) or C . MK, HS5H
Al LA T e R R =

WEERVERT and 1 or HFRIE FERGERIERT . TATRSENE WA, — B8R AL
e iEL . B, WRAF c HETMB B, A and B and c ~N&f@Efrc - 1EFH
T— B IEZEENR, HERIERFIREEEE R — T2 E -

AT DB R B ERA A R EHE RS — D2, i,

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

>>> non_null

"Trondheim’

WEERAR Python 55 C 7, LRI NI RREIE - C FRF BRI, T
SRS T — K C B E 2 MRS AT P —— B T - B
7
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5.8 WEFSIMEERA

FROIX Al VG HFR B E X B o HUBHR R T 3L AT B SRR
JLE, WRAE, BURE T BRI, WRMEE, mHEBER A ILER, KIRE,
HEIFTE FIERSE LR - AR ICR AT R FFEER RS, wid 37 dr b
B AR FRIIRITE FHEMES, AN FIIESE . R—DFIIER— D FF)
HIRIR TP, B — DA N T A —1 FAF BT P AT AR ASCII
WY o TR [R] SR B 471 22 18] LB A — 4517

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

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

"ABC’" < ’'C’' < 'Pascal’ < ’'Python’

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

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

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

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

FEEBAR BT < 808 > LRI R AZET S E BT A 15/ . 1
wn, REBEREEE T ENREUERAT LR, FTEL0 25T 0.0 « IR
A~ TypeError 7, MAZRME—THEE I
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CHAPTER
SIX

R

QSR ARIR i Python MEREZRH BB, IREIAERE L (REMITIE) HEEL-
Rt aRRAEER S — S E KRR, WESERRSR A — UK AS 2
i, FELBRA SO UE R AT - SXBUEG U IR .« & R 72 1E
R, IRATREAREERE E A EIRU LA B 5 THE IS Ut AT REABE AR KRR 7
FERNRF IR R, MARERBAECTIZ R EREE -

TR RXEERRE, Python f&fit T — DITIEF LA ST IRBUE L, AR A Bl 2 iR
ErH— DA BB R o IXFERISCH Ry BRER . BRI A E AT L S EI
;i%ﬂﬁiﬁ%*(Ewﬁmﬁﬁﬂuﬁﬁmﬁiﬁm?ﬁﬁﬁ,#Hﬁ?ﬁﬁ%
RI\) o

TR A1 1% Python & AN BRI o U AL RARIRAIN L L py JF5K . BERAVELER
% (Mh—1FFFE) TUHEESRHERE _ name_ BE . Fla1, fR7TIHECHAD
SRR AR TR S B H SN A fibo.py FUSCHE, AL AEA:

# Fibonacci numbers module

def fib(n): # write Fibonacci series up to n
a, b=20, 1
while b < n:
print (b, end=" 7)
a, b ="Db, atb
print ()

def fib2(n): # return Fibonacci series up to n
result = []
a, b=20,1
while b < n:
result.append (b)
a, b =Db, atb
return result

BEAEE A Python AERERS FHEH LT i & 5 A PMRBR:

>>> import fibo

XA 2 EHIE fibo HHIRES A HIAE R, EREFIANTERSY fibo - IR
AT DUE i R A7 #5205 alX A R L

41
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>>> fibo.fib (1000)

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

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

>>> fibo._ name_

"fibo’

WARITHEIRE A — o8, IRATLCRF BT — A &

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

6.1 RS

PR TS RECE XS, R LA S A PATIER] - X LR A)— AR AT IR (AR -
AT 55— IR SR HIT—IR. !

FMEPREE HOAERN SR, WERAPIERRECE B2 RS RER - B
b, BEREIEE TLUERRNEEH2/RZE, METFEHOESE TR N2REZE

BAMRSE . WNH—"1 T, ERARTETIRFE B AR 4, RAT LU 5 AR
PRI FRIRIE TV AR A2 B2 &, modname. itemname o

TRBR AT LIS AR . —4 (i) SIUERFBTA 1) import 15 AR AT
e (BRERRA) | XFF IR - Wwﬁ%ﬁﬂ% A S AR 2 /TSR -

import WEAJHI— DA E R WS AR A S5\ i 24 B AR 178 SCR A - i 40:

>>> from fibo import fib, fib2
>>> fib (500)
112358 13 21 34 55 89 144 233 377

XA MNRIEGE LR SARRYE (W EPTR, fibo IWHEN) -
E2EMIT ] LIS AR AR ETE € X

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

XFERT LA APITERR T LU R RIS _)IT KB4 -

i ZHE R R A KB P E AN — MR BB « AR, BXHEEE
RS ARME S . AT, X EARTEP AR EE T -

Note: %ﬂ:f&kﬁ}i;’?ﬂ? /@/I\T%ﬁ%f%/l\ﬁ%ﬁ%/“\lﬁqj/\—rj\ﬂl_ R, SR ARIEM
TR . Mt 2, —
A LA reload () E%ﬁﬂﬂzﬁ, W‘Jﬁﬂ reload(modulename) 0

S E RRCE SR A A SO AT BT IR, ST (R R BHE R IR 2 R R e A S -

6.1. A 42



Python tutorial Documentation, Release 3.4

6.1.1 {ENIASRPFTIR R
HARGEA LT 7 302 AT Python BREERRY , FEER AR AU (8 2 # AT

python fibo.py <arguments>

WRERAF BB SWNAT, MBIAE—F, NS __name #WIXE N
"__main__ " o XAHET, GRIRAEBSHRIE AL R

if _ name_ == "__main_ ":
import sys
fib (int (sys.argv[1l]))

AT LR SR B BEER S A — RV RN B A AT - LS R ERERIESY “main”
ST IS 4 1

$ python fibo.py 50
112358 13 21 34

WARBER I T, ANSPUTIX BT

>>> import fibo
>>>

X AN R GRS — ME T PO CRBRIED AT AR RK) -

6.1.2 HRRHEREIE

SN—"Y spam FIREEES, RS CIEL R B RFHE RSN span.py IS 0%
BEEREINE, BEST sys.path BEHFAHME R EFENRK - sys.path =
PIFIR(ER AT

o MABIAMES (HEiEXE) -

» IARAF & PYTHONPATH Fonf H R IFRH R GXF shell & pATH BH —FEH

W%, RI—RIERLIFNE) .

e Python BUAZREBEFHR .
SCfR b, BEREERH sys.path ZETIEE IR HRBERES, MBS VIR EIAE
ESTEANHEA (8548 H%) , PYTHONPATH FIZ3E H ¥ . XML 227F Python 72
7T E g s R R . FEEENEHTXEARYTEEEHRKREZ
BT RIS, P DU Sl A AN R Z AR R B 2%, A 7E 5 ABERES Python 4%
AT LA SRRk N EL - OB H 251 RKE1R . 155 I PR DU T R Z G
H o

SN

6.1.3 “4RiEH)” Python 34

MTEIHT REMERRNERRF, B 1" REBENERENEZETE, WRE
Spam.py Fﬁ?fﬂ/‘] E %Ti’?@~’[\%ﬁ Spam.pyc E’deﬁF, E%%ﬂi%’ﬂﬁ Spam *ﬁﬁ%
PIT“YRi%E” (byte-compiled , _i##l%iE) WA . FHTAIE spam.pyc FHX—AR
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;ﬁpam.py FMEMES [0 K AE spam. pyc W, WRWEANLE, .pyc XHEMHEZ

BERATFTENCE spam. pyc XHMEA TIE. —H spam.py % EF, a=E
A A NIRRT spam. pyc « WIREEMERSFEE AT, A spam. pyc
XS A TR, BafERI# 2B o spam.pyc JHFHINEZFEMILH), B Lk
Python 1 H Sk A DIFEAN R ZEA O L2S 2 (Al H =2

HR I R RET:

« UL —o Z%0H M Python f#REARHS, LM FFRIFELE . pyo UIHFH « HifE
FItiLasicE KEZHB);, EREMPR TS (assert ) 1BA). M -0 54,
Fﬁ;i W78 ( bytecode ) WAL .pyc UHFHAME, .oy U # SR E
NAATHS -

« [1] Python fEREER LM 1> 0 241 ( —00) SHUATFHERMALH) ZHEHITISRIE,
RXE RS EREREER - IMAERMIE:, RENFTHEFAMER T __doc_ #F
B, ERE R RER cpyo . BN RLLAE PRI T X L SRR M, (R
% FAERE TO R B & X %00 -

« KH .pyc MHEL .pyo WIHFFHIRFFAXHHKE py XHRHEITER; .pyc
5 . pyo AR N TInE IR R E R —L

o EF AR AR ATIB TR, AR RN AR E A Jpyc
5, .pyo XfF - SR, EEAREECERE—MERE, RFH— 1/ RS
BIAS NX SR, w ] DU R RS )R B . ] LIE A AT HIRE —
4 .pyc B . pyo -

o XPFE—MER (X BEIEFIR-E spampy — —1F#&) , AILLAH spam.pyc X4
(& spam.pyc , A -0 28 mighE spam.py Ao XA LIFT A
AR BT ] T2 A Python fURSJZE .

* compileall BRAT LINTEE H R BT ERRAIE .oyc XM (BEEH -0
ZHAE .pyo M) -

6.2 PRiERLER

Python T8 — MRERIRE, HAMEMILAIIE, £77 Python FEZHE T (KSR
HAESEZTM) - B-EBERNETERESZT, XERERDFEONEES
N —# sy, EECENETHRS 7 - XN TIRERER, BN THARH
HSFBRIERGE AV FIR AR O« XRBERE SR — MK TR Z F 5 BB E LT -
i, winreg B AR HEAE Windows REEAH - H— P BEMBEREGER:
sys , XMEHNANET AR Python f#REes - P& sys.psl fl sys.ps2 X T i}
IR BIR R T 74T B

>>> import sys

>>> sys.psl

r>>>

>>> sys.ps2

>>> sys.psl = "C> 7
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C> print (’Yuck!”’)
Yuck!
c>

XA AR RS S BN A R

5 & sys.path AR ERIE R BIEFA B3R . THEMEZE PYTHONPATH ¥
4&, RV E X E PYTHONPATH , N & B ERIIAL, - 1/Jx_fuﬁﬁﬁx?ﬁﬁ’]$ﬁ
EBEMEBIE:

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

6.3 dir () Kk

NERE dir () ATHERGERERE L, CRE— DT RREFFETIR:

>>> import fibo, sys

>>> dir (fibo)

[/__name_ ', ’"fib’, ’"fib2’]

>>> dir (sys)

[/__displayhook__ ', ’__doc_ ', ’'__ _excepthook_ ', ’'__name_ ', ’'__ stderr_ ',
! __stdin__ ', ’'__stdout__ ', ’'_getframe’, "api_version’, "argv’,
"builtin_module_names’, ’'byteorder’, ’callstats’, ’'copyright’,
"displayhook’, ’'exc_info’, ’"excepthook’,

"exec_prefix’, ’"executable’, 'exit’, ’"getdefaultencoding’, ’"getdlopenflags’
"getrecursionlimit’, ’'getrefcount’, "hexversion’, ’'maxint’, ’‘maxunicode’,
"meta_path’, ’'modules’, ’'path’, ’'path_hooks’, ’'path_importer_cache’,
"platform’, ’'prefix’, ’"psl’, "ps2’, ’"setcheckinterval’, ’setdlopenflags’,
"setprofile’, ’'setrecursionlimit’, ’'settrace’, ’'stderr’, ’'stdin’, ’stdout’,
"version’, ’'version_info’, ’'warnoptions’]

TEZHOARES,  dir () BREORE = HTE A2

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

[/__builtins_ ', '__doc__ ', '__file_ ', '__name_ ', ’Ta’, ’'fib’, ’'fibo’, ’'sys’]

ERZIRINH TR A &, B, Wi, F%.

dir() AEFIHNERIMEERES - WREESHXLENE, ENERERR
_builtin__ FEX
>>> import builtins

>>> dir (builtins)

["ArithmeticError’, ’'AssertionError’, ’'AttributeError’, ’'BaseException’, ’'Buffer
Error’, ’BytesWarning’, ’'DeprecationWarning’, ’'EOFError’, ’'Ellipsis’, ’Environme
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ntError’, ’'Exception’, ’'False’, ’'FloatingPointError’, ’'FutureWarning’, ’Generato
rExit’, ’'IOError’, ’'ImportError’, ’'ImportWarning’, ’IndentationError’, ’'IndexErr
or’, '"KeyError’, ’'KeyboardInterrupt’, ’LookupError’, ’'MemoryError’, ’'NameError’,

"None’, ’'NotImplemented’, ’'NotImplementedError’, ’'OSError’, ’'OverflowError’, 'P
endingDeprecationWarning’, ‘ReferenceError’, ’'RuntimeError’, ’'RuntimeWarning’, '
StopIlteration’, ’'SyntaxError’, ’SyntaxWarning’, ’SystemError’, ’'SystemExit’, ’'Ta
bError’, ’'True’, ’'TypeError’, ’UnboundLocalError’, ’UnicodeDecodeError’, ’Unicod
eEncodeError’, ’'UnicodeError’, ’UnicodeTranslateError’, ’UnicodeWarning’, ’'UserW
arning’, ’'ValueError’, ’"Warning’, ’ZeroDivisionError’, ’'__build_class___' ' __deb

—_— 14 —_—
ug___ ", ' doc__ ", 7’ import__ ", 7’ name__ ', '_ _package_ ', ’'abs’, ’'all’, ’'any’,
"ascii’, ’'bin’, ’'bool’, ’'bytearray’, ’"bytes’, ’'chr’, ’'classmethod’, ’'compile’, '
complex’, copyri , 'credits’, elattr’, ict’, ir’, ivmod’, ’enumerate
lex’ ! ht”’ ! dits’ "delattr’ fdict’ "dir’ d d’ ! t
", 'eval’, "exec’, 'exit’, ’'filter’, ’"float’, ’'format’, ’frozenset’, ’'getattr’,
"globals’, ’"hasattr’, "hash’, ’"help’, ’"hex’, ’id’, ’input’, ’'int’, ’isinstance’,
"issubclass’, ’'iter’, ’"len’, ’"license’, "list’, ’locals’, 'map’, 'max’, ’'memory
view’, ’'min’, ’'next’, ’'object’, 'oct’, 'open’, ’'ord’, 'pow’, 'print’, ’'property’
, 'quit’, 'range’, ’'repr’, ’'reversed’, ’'round’, ’'set’, ’'setattr’, ’'slice’, ’sort
ed’, ’staticmethod’, ’str’, ’'sum’, ’super’, ’'tuple’, "type’, ’'vars’, ’'zip’]

6.4

LI H R B SRR R G (LR i 4 S R - Flan, 00 LB IR RIR T
&N A WEPEN B BT . IR0 R AR CR A AN [R] RO B R S8AE BT LLRE 52 2 J7y 22
=2 AR ZE, AR SRR R NumPy 5% Python Imaging Library Z JEHAN
[ 2 DR A AT LA s S AR 2 [A] i 44 115

BRI ZR T — MEIRE  (— D) R —LEHFE R E B8R - 7
JUMEARI A HAR . GEH lzﬂ?ﬂ‘]?f“)%%ﬂ%ﬁwﬂ, fln:  .wav, .aiff, .au) , ﬂ:
i, N TEANRRBE SO Z B, (RTEER4ET — DA R EE S - fTEE
PRICAEEN P BRI IR 2 AN FIRRIE (BIAnRE, AINEE, NP Thee, fl
— M NERER) |, FTLUER %JJD]\~/\%I3E/JIL1‘%E%EI€%'_‘SCEBT%M’E R B AL AT BE & 75X
AT GRIT ARSI R AR T )

sound/ Top—-level package
__init__ .py Initialize the sound package
formats/ Subpackage for file format conversions
__init__ .py

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

effects/ Subpackage for sound effects
__init__ .py
echo.py
surround.py
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reverse.py

filters/ Subpackage for filters
_ init_ .py
equalizer.py
vocoder.py
karaoke.py

Y NXERE, Python it sys.path HRBEAHRAEXMEMNFHE-

J9°7 ik Python FF HR LU MASE, HERFLIMEE _ init_ .py X X2&hH T
B—NEHEMAFEEITE R T e SRS R R B E R,
i string - EEEAER T, RHFE—ITZEW __init_ .py BRI« HIREHA]
PIHUTERIVIRI RS, s € X FEENER __all_ .

PR IR A S B B RS E IR, 4

import sound.effects.echo

ﬁ*i?fﬁ—%)\? sound.effects.echo ?*ﬁﬂ% ° E%‘%ﬁﬁ%%%%%(%%ﬁﬁ °

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

S AL — A AT DR 2

from sound.effects import echo

XFERLINE | echo THR, H BB EAREEISKNENL MR LER, BrLlE
AR 5 U A

echo.echofilter (input, output, delay=0.7, atten=4)
ER—MWEEHTEESAREEZ &:

from sound.effects.echo import echofilter

R — RN T echo TR, (HIXHEME AT IE A H ER echofilter () B
e

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

THEFEEEMFH from package import item FEXENERE, XTI <item>
BEAT 2B — R (B—1Fa) , WrallEaEfEXMEEmS, BEF
B REZE - import HAJH AN E ST EX I FI, WREE, ElREXE
— MR, HZRINET . WREEREIE, 2514 —1 ImportError 7 -

M, HHEMP import item.subitem.subsubitem XEEFIEIERS, XLE-FIL
AR, WA L2 a R, (EARER R I E LK - REEZ R -

6.41 \*BAHE

WLHHAFET from sound.Effects import  Bf&KAEMFAE? FEH, B
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e BN RGP R HBAFIAERFRER, REFANEN] . XX EHEZRE KE
B, FEHHWHE ML FNN, SH T REAREASRANE -

ST EBES RULE— R T RS A R — 1 E RS - import IBAJIEUN
TEBHITES: HIT from package import « B, @THRBEHHE _ init_ .py
RWBEXLT —M%N __all_ BIER, Me%ERIIRT A BIERRZFTSA
AR AR B B A AT ISR 38 AT DR B X 41 3% - R EIEE AR import * IR
BESAMATRBHETEER, AW ATRSRENZFRFE (import * ) - §a0,
sounds/effects/__init__ .py X H A EEAFEIN NAE:

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

XEWRZE from Sound.Effects import = BAIEM sound BFEAMUFE=Z1E
i 44 B IR

WmEEEE N __all__ , from Sound.Effects import + EHA ~NE M
sound.effects AH S AFTH KT %I/E@,EPKHEX%’/I\@Z, HREHR B 2
ST sound.effects B (AIRESBIT __init_ .py FRIWIRLALRE) DL A H
EXHIFTEMEESHEZ SN XEBRM __init_ .py FRATE a4 (LLKH
FSEARFESR) . REEETE T EIARM import WA MNEFIHIES AR FREE, %
FELL N ALAS:

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

XM+ H, echo M surround BT AT HEIHdr 4 20, XK AT
from. ..import AN ENTEEE N sound.effects BH T (EXT __all
B2 FEETIE) .

REF LA A import « BB RS HAFSEMRA 64, R AEINTE
AR EHXIMEE.

18, from Package import specific_submodule BHEER! BL B, BRIk
SARERFEEFEHE AT RIES FER, S EEFERSE-

6.4.2 N5 H

WREHHEHT FEEW G REIFH sound &) , A LR E MAFLRHEH
BIANFREE . Fla0, @058 sound.filters.vocoder AR EIFH sound.effects
B echo #BH, BERILL from Sound.Effects import echo -

1ﬁ§ﬂ[x){%ﬁf¥ﬂ@ﬁﬁiﬁ from module import name ﬂ%gﬁﬁﬁ/ﬂ*ﬁﬁ'fﬁﬁ%)\ ﬁB%
SR FAH S SRR AL B LA . ML surround R MF], /)7 LLHX
T

from . import echo

from .. import formats
from ..filters import equalizer

R AR B AR A AL E S N T H B IR A e 45 - oD AR 12 7 5
J& "__main__ ", Python N HIREA AR IZ /62 AN S
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6.4.3 ZH HXFHIE,

BFF—DENFIRAFE, __path o EEHR __init  .py XHRBHGTZ
B, REEWRN D ERAIER . ZEEAUESR, eEATEF I T EMERRE
ERIEE -

XPIHEER LTI REFRRE, NFEAFH -
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CHAPTER
SEVEN

i N\ R

— DRERA LUE LA H 75 DO AR T TR, 803 5 A — 3L
JEER - ARERT IR LM AT REME -

7.1 A H

HATEMF KRR ER R BT % FAER M print () BE. CE=FUikE
FEFHSCHN R write () 51K, PRESCHFRIHI AT LIS % sys . stdout - HFHINES
WEZHF- )

B, YRR EIN R SO 2 AR SR, AR R RTE R S BRI E . AW
MOTIER IS SRR B e 28— M7 iE R iR B DA BT AT &, B A 74T
B YN RIAIE BB R] DL ST (TR AR ZL A TP 3 o string RALEL & — B 547 B IHTE
%E%ﬂﬁﬁ%ﬁ%ﬁﬁ,%ﬁﬁ%ﬁ%ﬁ%o%:Wﬁ&%ﬁ%summmau
V£

PRERRIR string G467 —L(E, KT REFTALEIIN, XEBRIEREH - FE
JEBAETHEXFR N - B _RTIERMEH Template FiA -

MER, DE A, AR ERC AR B REZE, Python B IMNEFTEERE A
FrFE: BN repr () 8l str() KA.

PRI str () ATHERENET ARSEIE, M repr () B HHEEREIIZEIE
. (WREBEEEMEE, NS K4 syntaxError 7)) FNGEH & T AR
ARIEAEE, str() 21BES repr () FFRINE . IREZRY, EWEUEEHEE . F
%’i%ﬁﬂ@?ﬁm, XA REIEE S — T . FR RN AE, BEMEF 7
WA .

AN

>>> s = "Hello, world.’
>>> str(s)

"Hello, world.’

>>> repr(s)

"'Hello, world.”"

>>> str(l1/7)
70.14285714285714285"
>>> x = 10 » 3.25

50
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>>> vy 200 = 200

>>> 5 = 'The value of x is ' + repr(x) + ', and y is ' + repr(y) + ...

>>> print (s)
The value of x is 32.5, and y is 40000...
>>> # The repr() of a string adds string quotes and backslashes:
... hello = "hello, world\n’
>>> hellos = repr (hello)
>>> print (hellos)
"hello, world\n’
>>> # The argument to repr() may be any Python object:
repr ((x, y, ('spam’, ’'eggs’)))
"(32.5, 40000, (’"spam’, ’"eggs’))"

A W7 EA] UG 5 MISLTT 3R

>>> for x in range(l, 11):
print (repr(x) .rjust (2), repr(xxx).rjust(3), end=" 7)
# Note use of ’“end’ on previous line
print (repr (xxx*x) .rjust (4))

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

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

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

QEBFE—PITF, prine EEIIZENT —154, CHAESHEAMAZR . )

PLEZE— str.rjust () HJENER, BIEFFFEREE—5], F@ELmANER
SRR HAXTTF o BRI TIEDE str.1just () M str.center () o XLERE
SRR e, AN 4 - MRFRHMFHFERK, EMNHASENTE,
MmARER S, XSEREEHEXNSEIREL, AdEmd s —FutiFE (Bl 57
B, EAISESTEE RO HE . (RIRPSEFEEWE, v LU ) #
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YE, 4. x.1ljust (n) [:n] o)

BE AN, str.zfill () EHTHREENFHFERILMETR 0. ZKKET]
PUEWRHEEIE 5

>>> 7127 .zfil1l (5)

700012

>>> 1 -3.147 . z£fill(7)
-003.14"

>>> 73,14159265359" .zfil1l(5)
73.14159265359’

F7i% str. format () FIEARHEWT:

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

KIEEFHAFHF SRR BTN str. format () FISE. KIEE FHEUETEIHMH
FfEN str.format () FIERFIN A HE—1 .

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

WRAE str. format () AR EHKETSE, ATLUELSH K5 HIE -

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

S NLAN R BT ST LI & 1 H:

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

"var (M ascii()), " !s’ (MNHstr()) fM7ir" (KA repr () ) AIRATERES
b2 B HE:

>>> import math

>>> print (' The value of PI is approximately {}.’.format (math.pi))
The value of PI 1is approximately 3.14159265359.
>>> print (' The value of PI is approximately {!r}.’.format (math.pi))

The value of PI is approximately 3.141592653589793.
FBA SR VFRTIERY 7 o AIREEUIE S o X AVFRHMERRE LI LU R AR - T 151
B PN =IAE R

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

EFBIEW o FEN— N ERSREZTBRSNEE, XEFRNREIIRE -
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>>> table = {’Sjoerd’: 4127, ’'Jack’: 4098, ’'Dcab’: 7678}
>>> for name, phone in table.items():
print ( {0:10} ==> {1:10d}’.format (name, phone))

Jack ==> 4098

Dcab ==> 7678
Sjoerd ==> 4127

R D LR KA T &, AEDEIE - WWRIRATLUH a2 K5 s
EU%@E’J’E‘%WX%@%WE%To BAOREBRNTTE, AJUERA—T®R, HPHES R
© B

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

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

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

AT LA <o PRAECRIX D F 8 LI F 2R T U R

>>> table = {’Sjoerd’: 4127, "Jack’: 4098, ’'Dcab’: 8637678}
>>> print (' Jack: {Jack:d}; Sjoerd: {Sjoerd:d}; Dcab: {Dcab:d}’.format (x+xtable))
Jack: 4098; Sjoerd: 4127; Dcab: 8637678

XM EGHRINERE vars () HEFEHIEFER . ZREREESHERIZR
T4
Bt — B T RFRF RS IE str. format () , & W formatstrings -

7.1.1 IHXHFAF B4
VR o thAT LU FEM R - B LR sprint £ () -style fI7 BT AE S 5K,
BAESEMETIL, SR EE RS, Flhn:

>>> import math
>>> print (' The value of PI is approximately ¢5.3f."” % math.pi)
The value of PI is approximately 3.142.

B str. format () IBRHT, K& Python (CHILTEMEH % #AERF - S8, EHIAR
WS TR NE T HEIE, MIZREMEMH  str.format () «

H—PHUEEAI LIS string-formatting —T7 -

7.2 XHFEE

BRI AL open () IR CHX G, MEFMHEFTEN 124 open(filename,

mode) o

>>> f = open(’/tmp/workfile’, "w’')
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BN SHE—MRRHFBRIF & - B ANSEE A RIT BHHRE) T &
R T SRS E A - FDER R R e BRSO R, w1
I RE (TR SO, B ERER SRR 5 rar , HETILUENN
ARITIIN; e, BRIALIES 50T 300 s SEUE AR - R
faE, M 7o B

£ Windows -5 L, "br BB Gt R AT 300, BrBlATRER T RELT 7 o,
‘wb’ ' rt+b’ FHEEAHE . Windows ¥ & LIRS Tk ZE X B,
BEE USRS, TR S BRIMTE AT « XG5 8IETT 200 ASCIT SUASTH
At AR, (EREBE 0PEG B ExXE XA ZoE I SO At 2 7= AR BER - FEBRIEIX L
SCHRR — B EAO R LRI RT T - 78 Unix £, fi—4 o BB -2 TTER,
It LU AT DL —) e il SR AL B AP~ 5 TE R I E -

7.2.1 HXRFE

AT ER FIEREOA ST S £ B8R

ESHOCHENE, TEAM £.read (size) , VKBRS TRORMEIRN LR &
FAUREENE, size RAEMMIE, IRETHEKE . WRRHIEE sie HHIEE
AL e CE S RN T ST T I T B
. B2, RABEEAN size SIUIGE AR . RFIT XHARE, £.read()
SIE—EFRE ()

>>> f.read()
"This 1s the entire file.\n’
>>> f.read()

f.readline () NXHFEHEBEM—17, FHELEES M E—THTHF (\n
), REY R —TERE RIS RN, X —8BEA SW AR . XHEER E{E R
NEHIRE, WHRWR £f.readline () BEI—NZEFHFE, IBMEREE T XHR
B, RE—NZ7, BetiRdh r\n’ , — M REERITHNTFRE .

>>> f.readline ()

"This 1is the first line of the file.\n’
>>> f.readline ()

"Second line of the file\n’

>>> f.readline ()

f.readlines () RE—PFIER, HAEE T IXHHITAPOETET - WRGETE T size-
hint Z8, WA BEAL T —ATHIHRFEL, R EZATIOR « XA IRl T =%
BERCRBIAT SN, B TR U AN AE « Xl E FOR B 588 AT

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

— RS T 2Rl e ) SR AR R AT« IR — MR B, FEE
(ISP
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>>> for line in f:
print (line, end=’"")

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

BIGXME AR R E, EHANESHTERGES . B XA &S TR K
HEAF, THARERIE -
f.write (string) FJIERF string AR S A, HRES ANFRAEKE -

>>> f.write ('’ This is a test\n’)

15
BESANHEMIAEFRFRENE, AR TR NFRTH:
>>> value = ('the answer’, 42)

>>> g = str(value)

>>> f.write(s)

18

f.tell() REI—PEEH, REXGNRAEXHFIREMLE, ZEEIT
2 AXHEFLBEHAWLFE . FERXTE XN REBHEE, FH
f.seek (offset, from_what) - fEFHEZERIET NIEE RS A ERE D) offset L
%,ﬁﬁﬁﬁmﬁmumwgﬁ%%oﬁmumw@ﬁO%%gﬁﬁﬁﬁﬁﬁﬁ,1%
B ERIUEFRE AL EAGG, 2 BR A REBFG - from_what A LLZES, HEGAE
NE, B MSCHEL R -

>>> f = open(’/tmp/workfile’, "rb+’)

>>> f . write(b’012345678%abcdef’)

16

>>> f.seek (5) # Go to the 6th byte in the file
5

>>> f.read (1)

b’ 5’

>>> f.seek (-3, 2) # Go to the 3rd byte before the end
13

>>> f.read (1)

brd’

FESCATCE A (AREEBTE M b REURTET A RISCHE) | RAF AU I iR 1T B A
WALE (B seek (0, 2) NXHEITRERBE5I4RF) -

SRR SE— IR, W £.close () VAR AT IR E A BCE 5 HBPrE &
Givtl . TR £.close ) WIEE, MEBRFERHEN GRS BRI -

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

MREET with ZBE IR RE NI - ERSEAZAETXHEMER 2 BEX
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W, BRRERFLIRKAR - B2 try-finally REVEE

>>> with open ('’ /tmp/workfile’, ’'r’) as f:
.. read_data = f.read()

>>> f.closed

True

X GRIAE — AN E RO N 7%, Bl isatty () f truncate () HEESEF
WA U R B SEEETE R -

7.2.2 pickle 1R

HATAT AR 5 R G SO B 54T 8 - BUEMEZ T m LA, B read () 5%
AZIREFA &, MIZFEEA int () XEERGIEF, Bl LU - 1237 XA
FONR REEUE 123 - A, HARFHERGE NS IRIEIERE, flnsisk . 7, X
HISEHl, BERMEB/ERIRT -

FAER P AL EAES B O 5 AR R B2 8m KA . Python $&L T — 747
79 pickle FIFRERIER o X — P4 NBIDURIERER, L] IEAEAT Python X5 (H
ZEZ&—L Python fURSEL ! ) RIANNFAFE, X—IBWZAEZE (pickling) - N
TR RN MBS SR NIRE (unpickling ) - FFPRESFHIXTGA] IR
SRR SR, AT LUE S P 48 A R LA 2 1R 1 i

WRIFE—PNR x, —PLUEGRFTIFRISCHRN R £, BN RAE R AR5 E R
it 2 — AT

pickle.dump (x, f)

R £ A— N PLSARECT A RSUEXT 5, AT LB 3R EhHX 4T &

x = pickle.load(f)

(ANRABIE R AEIEE AU, XELE —SH BT - 5258 pickle
475 W Python FESE F) -

pickle s Python X R It H B FEH ARG DUS WA PR ET % - #RHEHX—4H
AR — FE AL TS ( persistent object ) o KN pickle MIFHEIRZ, RE
Python # /& BV EE #RAE TR SRR X o AR AU R AL 2 e & B R AN 3
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CHAPTER
EIGHT

RS A

ESNIEREE R - PRSI EIREE, MRSl ET rAREd] 74, FTEE
CZBET—L . Python ' (/) BWMER: 1IBEERAMETE (syntax errors Fl
exceptions ) o

8.1 IELE R

AR, WHTRIEMNTENR, YRR > Python R FH &R ILEA%:

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

A

SyntaxError: invalid syntax

EIE M as e HEERAT, HF HAERI R BEHR A AL B Jy i Bos— 1/ hegisk” . BREH
ik B FIPMCSIER (BE2DZXARME) X PFFH, K print () #
AR, Wemmb T —1rES (1) o ERSEHEENITS, B
GRS E N B AS AOUR R E X G BB IR T -

8.2 Hu

AIAE— 2515 A BRI IR VA L R IEFR), S BT ERB ARSI AR 12
FTHRNEIERE Y 7H  FEER AR TRENE: R, R 220 E
Python F2fF FALEEAT. IR, RELFFAASPREFFLE, RiXERERE—H K
BT E—PEHRE B:

>>> 10 « (1/0)
Traceback (most recent call last):
File "<stdin>", line 1, in ?
ZeroDivisionError: int division or modulo by zero
>>> 4 + spam=3
Traceback (most recent call last):
File "<stdin>", line 1, in ?
NameError: name ’'spam’ 1is not defined
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>>> 27 + 2
Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: Can’t convert ’'int’ object to str implicitly

EIREREMNEE —ITIRHAE T H AR . REMEARPEE, FHRHHAER
%‘%\Eﬁﬂﬁﬁﬁj\ﬁﬂ?.ﬂﬂ% %Tﬁﬂﬂpﬁﬁj@rﬁﬁj\%Uﬁ EI%%%%& ( ZeroDivisionError )
, fi4EE1% (NameError) M 8% #5618 ( TypeError ) . FTHIEESIRERE, B
PRBNERNFERNES LT - N THENANERSE S, NIHP EE LR
gﬁ;%?(ﬁ%ﬁ%—ﬁﬁﬁ%%%%>oﬁ@ﬁﬁ%%Wﬁ%ﬁﬁ(&ﬁ%%%
HF) o

X—ITE—E 02 R TIZRE RN, XEWRE CRANERM T 75 R .

EER (S B AR IMER B A8 7 R RN E - B R AR P A H TR
Fr. R, R EPRERARIEA S BN HE .

bltin-exceptions 3|t T NEFHFEAN TS L.

8.3 FH A

AR EE RN R E AT . BE— N NEWG T Ee—EBEEKHAARA, B
B A— D EEREECO L, BEArAA PR NMERF ((FH control-c BLRGIK
R « FE: APPERFHS5I42—1 KeyboardInterrupt FH

>>> while True:

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

try WA 7= TR
o B, PUT try FA) (FE try l except FEFZ RIFERS) -
s MREERERE, except THA] 1 try BAIHATEERE BB ZHE T -

o MR wy FRAPUTEREFRZETRE, A ZTFAERINE S0 28 . a1
%Eﬁ@@ﬂﬂ: except %%ﬁ?ﬁﬁ?gﬁﬂﬁﬁﬁ%ﬂ, ?ﬁ?ﬂﬁﬁﬁ_‘ilﬁ/‘]except?/ﬂ °
INEBREEAT cry THAIZE BIAS -

« MBRZET —PRF, £ except THHEASZIEEMN DS, EfaZEs L
—R try BAF o AUREEANAZS ML EER, B — 1 REH R
W, BIEREFET, BrRRER .

— try IHAIFREE & 21 except TA), DAFEELEARMFES . ELARF 1
ST o TR AL ERAR P A S AL BN M vy TR R AR, AR ey B
A, BAth AR AR RE NAMELH . —1 except A1 LIESRE S HIIHZ P57
HHAT, B
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. except (RuntimeError, TypeError, NameError):
pass

B — 1 except TAIAILIEHE R H ZFR, LMEMBACATER - (RFGEEMILIE, B
ErBESEE— LRI EIR | AT RXFOTEITE — R ERME R, REEH
R E (RVFHAE LX)

import sys

try:
f = open('myfile.txt’)
s = f.readline ()
i = int(s.strip())

except IOError as err:
print ("I/0 error: {0}".format (err))
except ValueError:
print ("Could not convert data to an integer.")
except:
print ("Unexpected error:", sys.exc_info () [0])
raise

try .. except WAIA] LU H — else 7] , % FA LG HIETE except FHAIZ
J& o MY uy EANEETH RER, TEHUT AR, AT ST A - Fl:

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

try:
f = open(arg, 'r’)

except IOError:
print (' cannot open’, arqg)

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

¥ else FHILLE try FAEI PR EL, B X iER] DLEE try ... except =
SMOBER AR A E T E AR AR RS Il H ) 7

REFER, TRESA—TWEE, EARERN S8 FE . IS REGFE - 2
KRE, KT R AR

ERHEL FIR) ZJF, ALY except TAITEE 2R ITEEAET 1
FEGl, EFFHEE instance.args WIZHH . TR, FHSKBIES T
_str__ (), XHATIEEVIE T S A AR5 A Largs o SXFMTENEZE
e MR, IR R G R R SR (RE LR 24, AT LUEE— 1
@ﬁ),Eﬁﬁﬁﬁnmmgﬁﬁo~ﬁﬁﬁﬁi,E%EW&W%%%@%%%E
>>> try:

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

print (type (inst)) # the exception instance
print (inst.args) # arguments stored in .args
print (inst) # __str. allows args to be printed directly,
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# but may be overridden in exception subclasses

X, y = inst.args # unpack args
print ("x =", x)
print ('y =", vy)

<class ’'Exception’>
("spam’, ’"eggs’)
("spam’, ’"eggs’)

X = spam

Yy = €ggs

TR RAHR) TR, MR—DENHFESE, LSRR ERRREE
o (ST FTETHA .

TR AR AU AR LA wy 7 A)F LA R A RRH, AR wy T A
P RR BN ER 2 LS - il

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

>>> try:
this_fails ()

except ZeroDivisionError as err:
print (' Handling run-time error:’, err)

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

8.4 M %

raise WEAIOVFRER BRI H — DMEERRHF - Bl

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

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

B REE raise IE—ZHIRR . ELTR—ITREEFIEREER (HKHE
Exception m) -

MRGFEHH—PREEEME, EMELHE, raise EAJA LLLIRIR A E
FritZRw:

>>> try:
raise NameError ('HiThere’)
except NameError:
print (' An exception flew by!’)
raise

An exception flew by!
Traceback (most recent call last):

8.4. MiRH 60



Python tutorial Documentation, Release 3.4

File "<stdin>", line 2, in ?
NameError: HiThere

8.5 I/ HEXAH

FERE P AT LLdE i BB 0 3 5 R R dn 24 B ORISR (Python KM EIFZ L K
) o SR RIEE NOZ B EERIERI Exception RIRE, FI4N:

>>> class MyError (Exception):
def _ init_ (self, wvalue):
self.value = value
def str (self):
return repr(self.value)

\

>>> try:
raise MyError (2x2)
except MyError as e:
print (' My exception occurred, value:’, e.value)

My exception occurred, value: 4

>>> raise MyError (' ocops!’)

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

_ main__ .MyError: ’'oops!’

FEX M FH, Exception BRIARY _ init_ () #E 5 - FAT S EATEIEE value
JEYE o R T FORAIE args EBYERI TR

SR DUE SR BB Rl DUE LARYE, ([HEEE N TREEE S, JAEHS
AL BHEES, DUt S EARRE - R — - Fr Qi s rh 7 228 LT
ANFEIREE RIS, — Dl A EE R Z R E L — 1w N AR EE 1R
RITYRA HOE R R 578 2R
class Error (Exception):

"""Base class for exceptions in this module."""
pass

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

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

ShrEFRFEEM, KEHEFEIamAHE L “Error” 452 -

REPRERIRBEE LT HOMRH, AR EEMAITTETE LR R AT RE A AL 1
Re RTRIE—FERIESN K —F.

8.6 & X IHEITH

try BAEE R I, B ITET i AR R — s T R TR
#4n:

>>> try:
raise KeyboardInterrupt
finally:
print (' Goodbye, world!’)

Goodbye, world!
KeyboardInterrupt

NEFEARERT, finallyTA) EREFET try FH#—ESWPIT - 4 try &
IR EET R except R FH (BEFELETE except B else FHF) |,
£ finally FTRIHUTE R ESHERMH - try BAZLH break , continue B
return IBALR B —HESHAT finally FAl - LNE—1MEEREMF T (FEFH
— try WBAJHH] except Ml finally FAIBI LIEA S Python 2.5 —Ff)

>>> def divide(x, y):
try:
result = x / y
except ZeroDivisionError:
print ("division by zero!")
else:
print ("result is", result)
finally:
print ("executing finally clause")
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>>> divide (2, 1)

result is 2

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

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

executing finally clause

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

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

WRET AL, finally TRIEEMIGH FEEM 4T TypeError M NFAF &R
HORHEIIL . R except TAIHIR, FIMAE finally TAPUTER EEHIL -

EREGFHNMARFT, finally TAATRESMEEIR OO sz K
K1), TWENTREAE R -

8.7 T SUIFET N

AL G ST PRERIEEIT Y, TTIRR REBER TR, AEREIZR A %
RIEIER o BURRGIZRE T S FHE A BATEN BB A L

for line in open("myfile.txt"):
print (1ine)

X B ARG B R REAE T AE AR ST 52 J5 V& 8 ML R R AT S0 - X 7R AT BRI AR By
ft4, HERKBINHEFHSH A8 . with BA)FECHZ B0 5] DL LR R EE
J IR TR 2

with open("myfile.txt") as f:

for line in f:
print (1ine)

BAPATIE, U B 2HERH], BIVERAE BT A AR R St —1F . HEXS
FEGRME T HUE LREET AEEE N0 -
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CHAPTER
NINE

¥

Python HIZRHL &S Fe/NFHEIEFIE SCAEBF LI TR . B C++ B Modula-3
EETRIHARS - EBEHR—#F, Python FIZRIFIETEH F I RE SLZ [A1R SLAERT
HIBRRE, T2 MR T F P AL ST E SORIHE . A—T5E, RAPRZEE 25y
PERRBE BRI RE T ok RALKHLHI AL BAYK, IRERFTLIEE (override) R
¢§Eg£§ﬁ%,ﬂ%ﬁ%ﬁﬁ%ﬁ%@%ﬁ%%%%ﬁ&oN%ﬁu@ﬁ&%ﬁ
B HIAE R -

F C++ RERME, FrAMEAGE (BFBIEMRE) #ELH (public) W, FTEBI
D REE R (virtual ) FJ- F Modula-3 BIRIERVE, LERCR T IEFEE FER 7=
SIS BRI T iERETE € XN TR 2 LG RN R SR —1 2550, WHNTIZ
FEl5 AR - BIE Smalltalk 1 —1>, R FX R . Xptfett TS AFMERLE L -
A& C++ F1 Modula-3 FHEE, REECHFERFRIEEMNERIER (BIEEEMF - M
&) HRAT LB RN FHFEEHTE L -

(EPHIBRES, BE EBRERIHRMNARE, FSE/RM Smalltalk F1 C++ B —L .
B HEEXNH Modula-3 FIFE, K AE C++, Python FIHE AN SIBEE KT, HE
FRERDERE XD . )

9.1 RiEHx

NEEERE, HFEZINEW (EZMERTH) ATUREER— IR E . XEH
EIE S TR N4 - FER Python FISE—EN R H 2k 28, I H 4 0 F A w25
HMRT B, F&, Jd) KN DBeOR 2 . B, ERASR . 7
RIS, SERSEREFINRRE O, WiRE) FHASSRRS, 54X Python
RIERIEERE (AR ) . JEEETREFIMmM, FovERELETm
B4 RIMBARZTEE - B0, RAT LIRS B — TR, ROyl 4k A 2 ik
—NEE . FHWR—ATEBH T — MENSEUT BRI R, HHE AT RSO X —
B ——XTHBR T IR R S B B TR E, B Pascal 1B F -

9.2 Python 1ER A n 24 =5 [A]

FENERZHET, BETENH—LEF K Python TEFIAIFLIN - KAE IEH T2 H
TangaE e, ESEETREE TRMANR, TFE ST 0N Ay 4% 25 R ) TAERE
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AHN, X VIR T L Python 2P AFRAEH H H -
LEBATA—LEE SR -

i 24 25 (8] & I 44 BRSBTS o 2 HT i 45 25 (Al E 2B T Python SFESLERAY, AN
LL%T?&)UETZISE’J*ELET (BRAEH TIHREEE) | UGt A TRES IR H LIy
X AN E—Eaazs BT NEME (B abs () XFEREEL, DIEXNERF
5%) £, b reRas, REIATRREE G - BB L LR EESE D
BN . £TF A HRE TR — IR E B E SRR a4 25 F R i
ZICE R R, FIam DA RIAER AT REE 2 E L — 12N maximize HIRRELTIA
SRERE — — H P LR NSk HE] -

JifEsE—a), TR Python FARfA— 2 ERama N B ——flw, ®EF z.real
) real BNR z BI—"1 - JI*%EI@# MRS A2 25 BN Ria
modname . funcname H, modname & — TR %, funcname BEEH—TEME-

Rt SR EMEARR T 2 B G BRI R R ENHZR—ma =0 ! !

EAET LR R S5 . FE—MEA T, AL EERE - R LLX R
modname .the_answer = 42 o A]5MBEMEHET LA del EAIMER - FlU0: del
modname.the_answer 2 M modname X% HHER the _answer B .

AN i 4 22 A ZE AN RIS ZI B, B AR REFR - 68 N & 4 Wi 4 25 A7
Python RS BB A, &—HREE, oMb - T%ﬂ%ﬁ’]é/ejnn% S A FE R R 1
PR AR AR, B, BaaSad e —BRFEIERESRRE . HEBRESERSZ
Tﬂﬂﬂmﬁﬂ’ﬁﬁfj NEE MR AL RR BB XA, &2 _ main_

B —ER 5y, FTLVENTHEHE B Cma=h . (NEmatEEEESE— R
e b%ﬂﬁd\ﬁz __builtin__ - )

SWHEREES, N et — 1 REaa =, FHERBuRE P — 1 HF5eE
FER BN TR R OMIBR - (PR b, FRERERBNR R A& T 12 F oG
Plo ) K, BMRITRMAEE 8 SRR 2 S .

ﬁiﬁﬁﬂé W& — Python M%Tuﬁi%ﬁlﬂnnz SEIIESCIX L - X B BN &
B X E R e Bl m A B E A EHR .

E\'%Vﬁﬁﬁiﬁ%a%?&mx, TR AR TAR R BhASHY - BIRTH, Z2DF =P mas
(8] AT AR V5 (W] O E SR B AE — L

G5 R4 R A EER R, EopiER, HRERNZETZEIERSE, X
BEETRERERE BEERESNHIERE, EasNEms -

« BRERENZEWERE, Ea&FfaaEERBesEfHE, 2NERE
EREERE S, AR, EEBiEERmA

o HPRBEEE & = BRI 2 R 4
« BONZHWERIE (BJEER) REENE Mm% -

R — a4 E A R R, BE 2 BT (R 5| A A B R A B AR 4 Y
RRAERSE . RSN, WM REIR BT N R ER SR Z 2 AR HEr . (HEEX

VRIS . BRI R — NREAME RN S, £ __dict_, EIREATSEIRR G 4 %
W78, 4 dict_ BR—PEUMAERFGS - B8, EHTER T a2 FEIEEEN, N
R AR R T VI
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*@/%R AN EREOE— B B, MR IR AR
E3

W, REEREG A SR a4 - EREZHN, REMERES 2R E MG H
Al —fn A fe]: AR Ar A 2 E o SR SR R E R B A — i A S 1]

HERREABRE THEFIE L — & LT REER IR A 2 R EFA R Z
7F%ﬁ%9’]nn% S, ﬁﬁIEﬁ@aﬁE’]ﬁJ%?ﬁKEXj@ﬁﬁﬁE’M'_LE T@ﬁﬁ RAEHEE.
AT, 4 EFSE RS EE 1247 Python &5t
TEARWT A &, kif:¢§¥TﬁEé§EEjjﬁ%j<E@“ﬁ%ﬁ%”ﬁ?ﬁ%fﬁ, Eﬁ@iﬂ<§£ﬁkﬁﬁih%§ﬁﬁﬁ?! (%
S b RHAECAEFSHET - )

Python F)— PFA| ZAE T——URIE ] global 1EA—HIHEHREE B R

BRI B2 E O RN L BTEN S . MRORIN. del

x AR MNRHEMER R a2 S E P BRan 4 x o BSE L, Pra sl AHran & rERIEEE

TR e . £ A1 import WA R EUE IR B R B0 € T Rl 1E A 4
(FTLAER global HAMFZERSIARI & RIERE. )

global EAIH LRI MG ERZ R N ERIERE, HEHHETE - nonlocal 1
AR R M E R R VR, HFEFRREE

9.2.1 {ER A fin 4 =5 Bl 7=

LN 22—, a7 sl A RAER SR fr 4% = [, LR global #
nonlocal WA FZANAS =T RE:

def scope_test () :
def do_local():
spam = "local spam"
def do_nonlocal () :
nonlocal spam
spam = "nonlocal spam"
def do_global():
global spam
spam = "global spam"

spam = "test spam"

do_local ()

print ("After local assignment:", spam)
do_nonlocal ()

print ("After nonlocal assignment:", spam)
do_global ()

print ("After global assignment:", spam)

scope_test ()
print ("In global scope:", spam)

DL _E 7R A5 ) H

After local assignment: test spam
After nonlocal assignment: nonlocal spam
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After global assignment: nonlocal spam
In global scope: global spam

FR:  local WAETER) B TCIEINEE scope_test B spam 4B5E - nonlocal MRAEWEA)EEE
T scope_test W] spam 985€, FFH. global EIEA) MR ELEZE T spam 4 € -

TRFT LB global MA{ETEAIZHIN spam 2 A FEHEE R -

9.3 WIiHR
KGINT —LBTE: BTN G I — LA L

9.3.1 RE BT
R SRy A A0 T

class ClassName:
<statement-1>

<statement-N>

REVE SR RREE L (def 15A]) , FSLPUTAREER . (RARFLUEEHOE if
BANE—D3, SE— P REEINEL . )

I B, RESCEAMANZFET Z2REGE L, AR EEABAILL, §R2RE
——J5 T HAT TR Sk e - R By s BOE SOEF B T — MFIRE S A
%, AT HERRA E—RIFERA R T ieiX 2t .«

PEARENFR G, =OEE—MHmasE, EhREERE—EL, FEr
TR R IX e 4 25 A ) SRR AR & - el BRASUE AR ISR RE T TR 4% -

RENGERET (IEFERH) | SO T — BAFR o BREEENEE LA
ZAERIHT T =P, BNET —TH P2 BN RER - 700 REEH
B (RE LBIAZRIAESBIAR) FEKE, RXTRIEX B E 2K E LB R4
<W[J¥EF'IEIL: ClassName> 0

9.3.2 XI5

R RILFFPFERIE. BT FAFEFIL -

JBIES | EFAN Python FFRTH RIBMES | FH—FERUPRETETA: obj.name - KXTREIE
Ja, RKaA=RPETERG A ER RSB - BrRIInRRE S

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

AR MyClass.i fllMyClass. f @ HMBIEMSIA, 25K E—NEEC— D J7 %]
Fo WAL RBEHME, RATLLETS MyClass. 1 TREREBE - _ doc_ thiE
— NEREENE, IBRERPCFRFE: "A simple example class" o

RH SEFIL B KA S o HEBRF RN RENER— MR BT B L B TE 2 AR £ AD
Al it (Bosis A eIsE) -

x = MyClass ()

DAL B T —1HHER SL0] FRZ SR A R R x -

X SEFERE (A — D RNR) SRAUE— DRI R - IRE RER A TR R
SR EVIEIRER - FRIERARESE L — 14 __init_ () WFFETIE, BTN E
X
def = init_ (self):

self.data = []

RENT _init__ () JIERITE, REEELERIES B 3h #8158 5 R SL 6
__init__ () Ak FrRERNBIF, ATLOX RGN — R SE

x = MyClass ()

SO, HTHMMFEE, __init_ () AEAUESE. E%LE, Z8H0EL
__init__ () fERBIRASEGILERIEL . Fl0,

>>> class Complex:

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

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

9.3.3 SLHIXT &

BUAEBATAT U SE B AR 22 SK B G —ml B E sl BB RS M - BFME
M ETES -

FORBME 14 T Smalltalk H AL 2 &8 C++ A BERR G - FRERA & —FF,
BIEBEUHATFESE, F—IRMEHNTNTMSER . Hl, W x 2§ e
MyClass S&Mf), THIXEACESITEIH 16 MM A E T 2 RIRI:

x.counter = 1

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

print (x.counter)

del x.counter
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H—FR RGN R EZ T HEEE ik - TEE BT — I NREmE. (F
Python H', JJEENIEZREFFMAE. HERMPN R FHE. Flan, HERTSR
H append, insert, remove, sort V% IR, TR/ EMNET, BRIEFERIUIHA,
BAHRBNR T EFFERTTE)

EHIRREE AR T ERE . EENL, KPE (HPENL) RS
S RLE RIS BT . BT RAERNTBIF T, <. £ 22— MEMWHESIH, BHR
MyClass.f T TR . Hx.1 ~NE, BN MyClass.i ANREREL At x. £ F
MyClass.f NE——TBE&—1" HENSE | NE— 1 REF % -

9.3.4 HIEXNS
SEE, T A 2

x.£()

EMyClass A, XEIREFFE " hello world! - R, BAE—EEERE
WHAE . x. £ 2 MTENS, B LUFEEER S HEA - §la:

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

S AW HIFTED hello world

VFHJTIERN 2 T A7 RATREER S x . £ O BECESIHBIERHER, RE
£ £ () BIREUE XHIEW T — 128 XPMSEE L 17 B8 LARREOR kD
ZE, Python R 7 — —EEXNSHEEIR LT 2. ...

KPR L, IRFTRECEREE] T &R JTIERRH AT LN RAE N R R — 15
Bfe s 7B ARATOB 7, FH x. £() AT MyClass. £(x) - BH, Pn
PEEAISNER Z P — TR S TR AR RIEA RIS ESRRETHEE, DL
IX 25 VA A L ) BRI

WMRVRIE AT AN TIEEE, TR — Nerscibra e . 5IHAEEMT
HISCEIBTER, SR TR . WRX DAy — AR R BT R KRB, W
SRESRFIN BN R BT R E A — DR R TR TTERNR - U—1S 8 FHA
FIGIEN RS, EWEFF B, HRF RMEE RS ES R E — D H S50
®, WE KB RFAIX N ZES % -

9.4 — Ly HA

HiREME S EERANTEEE - TR RINIA RS, XA RBRE R P
AL Bug, (A —E2 RGBT RAYL 2 R . AIRERIANEEIE: KE A
AWMTE T, EH-IE-R N R (WIFRE— D TRIL) (EhEdERE AR
WIRISR, B 5 6 A shia] e e 1 15 44 1]

HORB MR L A5 A, WL — IR ERE (%) /. #aigil,
RABEFHARSEIA 4 HEARERT . HE E, Python FF/ANAT BETRHIFEBETE——— V&
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TE . (MRFE, #H C RS Python SEILAT AZE 2 FERSSINAN T HA2 50 R
Pile] o XA LIRS CiE S 9 Python . )

P NV R 5 A9 R 1t —— %% 7 AT R R BB A ] B R 1k T AR LR T
WP ETRRAL . TR REREERMR, %70 LA — DB A ]
HEREIEEME, MASRAT AR EME— R, 65252058 A] LU AR 2 5k
AL -

MITENERS I HEIREE (SHMITE) HIERET . B 53X SEpr B3 777
REARE: HRE—DTRE, R RMEGIE R ZFAS ML AR REH
W

— ., TERE DS ER G self o XUE—DZE: X Python ME ., &K
self 0P IEEMAFIR S Lo (ERIEER: WRAETEXNAE, NHABK Python
REfF B S RAICR AT el 2 20 22, T H/A 28 RAEE o T2 PPt ] RS a2V 7€ O
5H. )

KB ER AT s O BN AL RASEGIE LT — A BREUE RIS A —E - 1%
EXAERA: WA LUK — P REC R ESR R PR — N REZR - Filn:

# Function defined outside the class
def fl(self, x, y):
return min(x, x+y)

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

BIE £, g f b BE% C BN, SIFNBEERNT S, FILEIIEE c SHIRHIE -
—h PRRET g o BB RS ELEE NS kR .

Wit sels ZHATIRENE, THARTLIRAAEERNTE:

class Bag:

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

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

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

AR LRSI S @R R B S | & R4 - 57K 2 RIEHE0E A& K2
SRR . (RAGGEAS M2 REREER - ) RERDETOHEBETE +
EH2REEE, 2RIERESFERE SRME:. X2/ LERSA2REM
R BN T 1%, AT DU E AR AR FIR AL - 8%, G50 TERNRNEE
SR RBIERE, £ T T8N TN — N HEESIHE KR

BMEHFE—DNR, FHEBMEEHE D E(cass) (B AER KB (ype)) |
Eﬂ?ﬁ%%]object.__class__c
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9.5 4k

B, WR—AES AR, “RMBE T AT X - IRERAE LW T PR

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

fili%4 BaseClassName <T1§J¢Eﬁﬁ§§%> IS IREERE LE—MERBA - BT
K, MATLIHRIA, HEE AR — MR X — m B E

class DerivedClassName (modname.BaseClassName) :

IREERE LPUATIT RE A R R — R - A& IR RN RES, AhicE 7&K XHEM
PSRRI EE N MRERTFRAZERAHNES, MEREX. 1R
FITE RO B SRYRAE TR, X SR &k U HI R B 2%

IREBHIEFIEE 2550k 2 4b: DerivedClassName () CORAIFHIRAEZS) B0
BRG] o J7iES I A T AU YT RN AIRENME, DERE R
BRER, MRELE T RES G 75| A& A 1Er -

IRERAIRER B HE RN TTE - WOV AEHM R — X R HE IR T 5
W, ERBITER MR — R AT AR, ATRESCPs LR HM TIRERFIE R
e T C++ BBF BRI, Python FIIFTE AR EHZE FE 1% )

RERFHNBEE T EATRREBAEZT AMAZRWANBENERFTNE
HAE - B PREMATETULEZAHRERTE, RAEZFH:

BaseClassName.methodname (self, arguments) ﬁﬁj’ﬁﬁ'ﬂ:%f:‘ﬂjfﬁﬁ% °
(BEEEHH BaseClassName Eﬁ—é)%‘?ﬁﬁﬁﬁ%ﬁ@i%i\ﬁﬂ‘ A REXHEH - )

Python 5 P > FH T 4K ) R £

« BHl isinstance () FIFHBELHIEM, isinstance (obj, int) AHTE
obj. class__ & int BLEEM int PRI T]

o MKE( issubclass () FHTRERYEAK: issubclass (bool, int) jj True
) KN bool & int BT . Tﬂ%, issubclass (unicode, str) £ False
, BN unicode NE str FIFE (EAIREREZE—1TEMHEY Y basestring
) .

9.5.1 LYK
Python [RIFEABREVSHF ZAREIE - ZARREIFE ST T

class DerivedClassName (Basel, Base?2, Base3):
<statement-1>
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<statement-N>

FERZEENT, ExERAEBERT, REEBEINEREEMNAC R AEREZIE,
EEE, MARBRNKER —MRBREGW T, HbhE—1EE. Filt, WRE
DerivedClassName ORfIFARAESR) HERERBIENEME, MM E Basel
RIE (GBIARY) BREEE MREELZEEHRE], ME R Base2 , LIILEHE.

SCPr E, super () AT LABIS IR EATINT o X7 20T I T HE B — S 2 YR KE
5, Ml call-next-method, FELAKAIE S H ) super 5K -

SIASREIRF 90 ER, RAMEREZHREAESE S EZEIMNE R R (FBEED—
MEERTUNFREHZ M RABZENE) - B0, AR new-style K4k H& H
object , IMEBMEZRALRESE LT —FMEKIZE]A object -

HTBIEEE RS, EEshSREMEEE, B0 RN AR IR 5 fE
BT, SMEERREA—R, XRRAR (BWE — D RERR AR
HAERIRF) o BB AT LU XM SE S — DT EE 5 BT R A 2 R KA

AJRE . HF—PHINEITES N http://www.python.org/download/releases/2.3/mro/ o

9.6 MEZ=E

AR RNER T R RAE LB 22 &, 7E Python FARFEAE « IR, A —P22IEAY
ViRl T K Z %% Python f0Fg: Dl— A TFRILGH LW a4 (FIA _spam ) SHAEH
API FIAEATFER > (B ER— D RE JTEREEERA) - ESH— LI
T, EHFRAIT

A - PIEARMRDER AR (AIER 7T REE XMa452ZM%) | Python $&
T XX FEETRE R SCRF, WRN name mangling  (fr % %%F%) - AEFIEAN __spam
FIbRiR (BIE =DM AD T RI%, FEEL—1) , #8F0N _classname__spam,
LIS FRIEH classname RIS FIHIRS « WIEEANKEMRIIME, HERE
EMERBEEM T TREG A, MASTHRANKTTIERM - Flan:

class Mapping:
def _ init_ (self, iterable):
self.items_list = []
self.__update(iterable)

def update(self, iterable):
for item in iterable:
self.items_list.append (item)
_ _update = update # private copy of original update () method

class MappingSubclass (Mapping) :

def update(self, keys, values):
# provides new signature for update/()
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# but does not break ___init__ ()
for item in zip(keys, values):
self.items_list.append (item)

T EE R AR R A AN BT o RO BERDBE G 2%, BOAEN AL B2 B ATIORE AT REMK
VIR EEE - ERFERI & CHWEA AR, I % -

BEBEERIEE N exec , eval() B execfile () B AE BT HRERER
%, MERYEIL, XELT global BRI, DA MIFNIEE 5t E [FIRE
FIPRE o XWEIFEEF T getattr () , setattr () M delattr() , BEESIH
_ dict_ —H.

9.7 # 7

HBFRLLIT Pascal Fig3K (record) “E( C 451 (struct) "HIEHERTIREH, ©F
—HE ARG A - — PDERRE AT IRIFRISEELE

class Employee:
pass

john = Employee () # Create an empty employee record

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

3 —B% Python {URS T ZH— MR R BRI ANE, BEHE AT LEA—IR, HL L
AT TIZRHTTE - BN, WRIRE — DTSR S A S SR R &L, IR
A LLE L — 1A read () M readline () HIEMIK, DU FAT BRI E AU,

WIFRIZR IR RAIE N ZEUR A FIR T RREL -

S HEN GHEENE: m.im_self & KFIFEERIN S, fim.im_func &
XA TTEERS B B BRI EOR 5

9.8 FHHER

P B R F AT LR « B LS AT LIS AT R 2 H AR -
LURZPIAETRY, B2 (B ER) FHEBEE, #H raise 1B

raise Class

raise Instance

FHMIER T, instance WURE Class BHIRAERA—DEG] . 5 MENELLT
yiZaNolEEsE
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raise Class ()

REMFFHEERIMER except TAIFFIHAE, BERLHIREE, HLAENHE
MR (ot il — — R ERNSEEERARNRERE AR HEMEZE, B
AFEFF) - B, DURNRIBESENIFITE B, C, D:

class B (Exception):
pass

class C(B):
pass

class D(C):
pass

for cls in [B, C, D]:

try:

raise cls ()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

BEBMNEWRAER FAINNFEFE SR ( execpt B fE&AI) , BEHSITH
B, B, B— —H—ILE T EHMA -

TE— P RERIEREER, STITHRY, REd2—1=8 . -1 ES, REEH
NERE str () FREGRGRIMZETTE -

9.9 EM4s

DUAER AT RECE R B R Z B as o AR AT LU for 317

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

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

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

for char in "123":
print (char)

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

XFIE BV RIEMT ~ @7~ T - EAIIHAIETE Python BT HS— - 5
B, for BHAIERBNEHIH iter () o« EEREGRE—"1E X T next () A&
FIERSN R, EERBFTZE—HRIITE . WHESMIITTER, next () MH—1
StopIteration FHIBEN for ERITEIALE R - LU 2HE TIEEEPIRF:
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>>> s = "abc’
>>> 1t = iter(s)
>>> it

<iterator object at O0x00A1DB50>

>>> next (it)

Ial

>>> next (it)

Ibl

>>> next (it)

Icl

>>> next (1t)

Traceback (most recent call last):

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

next (it)

StopIteration

T T RS E SIS, BT URE S B4A 3 CRRINIEREST N . € XL —
D diter () Ak, FHIRE—IHH next () TERN S . WHEIXMNREEE L
T next (), A __iter () AFZEIRME self:

class Reverse:

"""Tterator for looping over a sequence backwards."""

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

def iter (self):
return self

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

raise Stoplteration

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

>>> rev = Reverse (' spam’)
>>> iter (rev)
<__main__ .Reverse object at 0x00A1DB50>
>>> for char in rev:
print (char)

nw T o3 -

9.10 A ffigs

Generator & QR CEF IR AR AR LE - ENFERPELEMPRE, FER
[EEE BT vield 1] - BHIR next () WAAN, £RSREECHBEHMLE
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(BiCl A& E — XK BUTHRIM BT EREIEE) « URRBITER T AR T LR
1] B B3 H ok

def reverse (data):
for index in range(len(data)-1, -1, -1):
yield data[index]

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

Q O K Hh -

Il — T A T E T RANEE, ERENE—IFEE RS BRENES] . Koy HEh il
T __iter_ () Minext () Jilk, RS BGANLRETE -

F— DR DNREE T MIXEUTZ 18], REZ & MHUTIRSE B 3B R N R X H
REIRESE, MBS self.index fl self.data Z M FEIFM -
BRTOENREEFRISPVBEDN FE, ALENKEN, 22 B3 H
StopIteration FH o LR EFTIA, XLETHEEM GRS — 1 IEH R EN N B B E
PRHEE B TVE

9.11 AEREFFRIEF

AT B R 2R Rl A U S RO G SR, AT RS RERES 50 . XERA
22 7 R EOR AR AR TS Y« ZE AR A S L SE B i A e 78 U, (BRI
A%, THIEH SN rEERESUEA DI -

#4n:

>>> sum(ixi for i in range (10)) # sum of squares
285

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

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

>>> sum(x*xy for x,y in zip(xvec, yvec)) # dot product
260

>>> from math import pi, sin
>>> sine_table = {x: sin(x*pi/180) for x in range (0, 91)}

>>> unique_words = set (word for line in page for word in line.split())
>>> valedictorian = max ((student.gpa, student.name) for student in graduates)

>>> data = 'golf’
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>>> list (datal[i] for i in range(len(data)-1, -1, -1))
[/fl, ll/, IOI, Igl]
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TEN

PYTHON #ruEJZERE B

10.1 BERGH:O

os WRIRRM TRE SHMERGIC B RE

>>> import os

>>> os.getcwd() # Return the current working directory

"C:\\Python33’

>>> os.chdir (’ /server/accesslogs’) # Change current working directory
>>> os.system('mkdir today’) # Run the command mkdir in the system shell
0

BZA import os MAETIIE from os import = o IXFERIDALRUEFEERIE RGEA
A AT 2L os . open () RNEBENEKEL open ()

A — 225 os iIXFERIATIBRES N E ) dir () A help () REEEHEHH:

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (0s)

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

OO HE RSO HSRE LSS, shutil RREM T PS5 THHANERED:

>>> import shutil
>>> shutil.copyfile(’data.db’, ’"archive.db’)
>>> shutil.move ('’ /build/executables’, ’"installdir’)

10.2 @ BL AT

glob BEERFEML T — P REUH T N B SOl ECAHE R A A RO 11%:

>>> import glob
>>> glob.glob (" *.py")
["primes.py’, 'random.py’, ’'quote.py’]
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10.3 T8

HATEMAZERAHG ST S XEGLTSHERTEAGFET sys R
argv B . FlUnFEmS %TEF‘T}Qprthon demo.py one two three IEEIPYEEID
T A SR

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

getopt B A Unix getopt () ML sysargy - B Z W E F A0 H
argparse BRI -

10.4 E5iXHH E € AR R

sys ﬂﬁ stdin ,  stdout T stderr JBYE, BIMFELE stdour B E E MK, FE WA LHTER
%H%El lﬂe/flil o

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

REBAREMEIEFE sys.exit () -

10.5 “FFF & 1EN PThp

re BN RBFAF RO ERMA T IENFRAX TR . X TERIICEAAHE, ENFREA
FAEME TR ~ AR T 2R

>>> import re

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

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

"cat in the hat’

R BARIER, FAF 8RR, BOVEN S, XA

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

10.6 %

math BRIy U2 E R TR R R CEREUERI IR
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>>> import math

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

>>> math.log (1024, 2)

10.0

random f&fft T A A FEHLIEH T &

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

"apple’

>>> random.sample (xrange (100), 10) # sampling without replacement
[30, 83, 16, 4, 8, 81, 41, 50, 18, 33]

>>> random.random () # random float

0.17970987693706186

>>> random.randrange (6) # random integer chosen from range (6)

4

SciPy <http://scipy.org> i B2 HE T 1F ZEE T B RIRR -

10.7 E.EXK i [A]

A LA T 0] BLER J LS A3 P 28 G (F T - B AP 1 B A R 1 A T A 38
urls W HIEGER) urllib. request UM T & 1EHFHRFR] smtplib:

>>> from urllib.request import urlopen
>>> for line in urlopen(’http://tycho.usno.navy.mil/cgi-bin/timer.pl’) :
line = line.decode('utf-8’) # Decoding the binary data to text.
if "EST’ in line or 'EDT’ in line: # look for Eastern Time
print (line)

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

>>> import smtplib

>>> server = smtplib.SMTP ("’ localhost’)

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

Beware the Ides of March.

mn ")

>>> server.quit ()

(B M FFFEAE localhost 21T — MM AR %5 - )
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10.8 H HHFNAET[A]

datetime fRERTY H RIS [A] 40 2R IR R A T 18 BRI B 20 005 1% - SO H IAE R &
TRAIRIE, SRR B AR R R A BN SR o VR SCRPRS [X A2 -

>>> # dates are easily constructed and formatted

>>> from datetime import date

>>> now = date.today ()

>>> now

datetime.date (2003, 12, 2)

>>> now.strftime ("sm-2d-%y. %d %b %Y is a %A on the %d day of %B.")
712-02-03. 02 Dec 2003 is a Tuesday on the 02 day of December.’

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

>>> age = now — birthday

>>> age.days

14368

10.9 EE 48

[//L‘Fiﬁﬂ%ﬁ?ﬁi?—y B BT B8R0 & 48 48 =X - zlib, gzip, bz2, zipfile ALK

tarfileo

>>> import zlib

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

41

>>> t = zlib.compress(s)

>>> len (t)

37

>>> zlib.decompress (t)

b’witch which has which witches wrist watch’
>>> z1lib.crc32(s)

226805979

10.10 PEREE =

HEEFH P T R R R — RIS [F) 5 1R 2 B O REE AR B R - Python 3R 1 —
PMEETER, JpXEEERME T ERER -

flan, fEHTHB RMFB R TR TREERE L FHEE T IEES ANE -
timeit IE%TF%EH% .

>>> from timeit import Timer
>>> Timer ('t=a; a=b; b=t’, ’"a=1l; b=2’).timeit ()
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0.57535828626024577
>>> Timer('a,b = b,a’, "a=1l; b=2").timeit ()
0.54962537085770791

X T timeit AIHHRLE profile fl pstats TR AL T F X B R AR SR B [ i
=TH.

10.11 L=

TR R R 2 —RHE— A EROT RIS, I AP AR g
Frlis -

doctest BURHRM T — TR, I FIRIB RS A A SRS B ST
IRy ) 3 5 PO 5 SR8 D1 R B SRS B8 o S A PR it
T, OERBT IR, RFF doctest BEABRIA RIS R E S SO —5L

def average (values) :
"""Computes the arithmetic mean of a list of numbers.

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

mmn

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

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

unittest BIRAMR doctest WERIFAK G M, At E R DAL —MHSLHSCHT B iR
A B T A AR

import unittest
class TestStatisticalFunctions (unittest.TestCase) :
def test_average (self):
self.assertEqual (average ([20, 30, 701), 40.0)
self.assertEqual (round (average ([1, 5, 71), 1), 4.3)
self.assertRaises (ZeroDivisionError, average, [])

self.assertRaises (TypekError, average, 20, 30, 70)

unittest.main() # Calling from the command line invokes all tests

10.12 “Fg % J]”

Python JEIL | “Fi L ZE T B+ « X AT LUEE © B KRB R R M A A Th BEAR G2
BAFHIREI - 130
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e xmlrpc.client fl xmlrpc.server BT RS ERmS 2. R
EERIEXENS T, AP EFHHE XML BRIR AN XML -

e email A& — B HEMEE EE, SFEMIMEMEEE TREC 2822015 B 3
o ANETEFRA EMBIEBER smtplib Ml poplib #ER, email A& —
ME ST B ZE B (BFEM ) S SCEl BB MRS AL i i e T B

%O

o xml.dom Fl xml . sax B NATHNE B HASIRML T3 RS- FIFE, csv
B R E AEUR ER P ERIRE - GRa Rk, XEBEMmE R KEL T
Python N FFEFFIHEE T B 27 B fEHE T # -

 EPFRLH gettext , locale fH codecs B3
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CHAPTER
ELEVEN

FRUEED Y — PART I

FEEE T IR WRE TR T E R AR, XEBRRIR D IR/ NE AR
M

11.1 =

reprlib VKB M EIRE M ERN B E Borigtt | repr () BB — D ERIIR
N

>>> import reprlib
>>> reprlib.repr(set (' supercalifragilisticexpialidocious’))
"Set([,a,, Icl, Idl, IeI, Ifl, IgI’ ..'])"

pprint PRIRLA %??XET TR RS AT A0 SR AT I N B A P B E SN R
FTED o T —1TRORMiE, “SSILFTEN (pretty printer) “ININETATFAFRIRAF, (15
ﬁ?ﬁ%*@ﬁ%ﬂ@%?ﬁﬁfﬁ:

>>> import pprint
>> t = [[[["black’, 'cyan’], ’'white’, [’green’, ’"red’]], [[’magenta’,
"yvellow’], ’'blue’]l]]

>>> pprint.pprint (t, width=30)
[[[["black’, ’'cyan’],
"white’,
["green’, ’'red’]],
[["magenta’, 'yellow’],
"blue’ 111

textwrap BRI B LUE RIS E 1B 3 -

>>> import textwrap
>>> doc = """The wrap() method is just like fill() except that it returns
a list of strings instead of one big string with newlines to separate

. the wrapped lines."""

>>> print (textwrap.fill (doc, width=40))
The wrap () method is just like £ill ()
except that it returns a list of strings
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instead of one big string with newlines
to separate the wrapped lines.

locale BBV (M FUE 4T A ZK (5 SAHEZE - locale FURS LR EB L RRAL T — 1
BT 2 AR 2T
>>> import locale

>>> Jlocale.setlocale(locale.LC_ALL, ’'English_United States.12527")
"English_United States.1252’

>>> conv = locale.localeconv () # get a mapping of conventions
>>> x = 1234567.8

>>> locale.format ("2d", x, grouping=True)

71,234,567

>>> locale.format_string("2s%.+f", (conv[’currency_symbol’],

Ce conv [’ frac_digits’], x), grouping=True)
r$1,234,567.80"

11.2 AR

string BT — P RIFELLHRIRE Template , HHERAH A LU B H)H#
Fromi o X OEH P AT LA T OB O T S AR AT T L AR -

ISR $ 977 KK Python GIEPRIR (BT - FEEMINRIZR) (B9 G0ALAF - 5 AR o
A S HEE R IR EMFHFAINERRE R s Q8K s

>>> from string import Template

>>> t = Template(’${village}folk send $$10 to Scause.’)

>>> t.substitute (village=’'Nottingham’, cause=’the ditch fund’)
"Nottinghamfolk send $10 to the ditch fund.’

= EATE T BB ST ICR BER M, substitute () HiEHIEHIH —
™ KeyError 7% o RTHMFEH SN ARERF, HPREREE T §EH A2,
XBf ] safe_substitute () JIEARERIE S — WREGEANZE, EHASHE
=LK

>>> t Template (' Return the S$item to Sowner.’)
>>> d dict (item="unladen swallow’)

>>> t.substitute (d)

Traceback (most recent call last):

KeyError: ’'owner’
>>> t.safe_substitute (d)
"Return the unladen swallow to S$Sowner.’

AR TRl e E — > B LT - Blin, EBRERHFOMEEmA TR FERE
ERE > SER ST, BARHY, B FI5ESCHFHE
>>> import time, os.path

>>> photofiles = ["img_1074.7jpg’, "img_1076.7Jpg’, ’'img_1077.jpg’]
>>> class BatchRename (Template) :
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= rgrs

delimiter

(

(3d—date %Sn—-seqgnum %

>>> fmt input (' Enter rename style
Enter rename style

>>> t = BatchRename (fmt)

>>> date = time.strftime (’ oSy’ )

>>> for i, filename in enumerate (photof
base, ext = os.path.splitext (fi
newname = t.substitute (d=date,
print (' {0} ——> {1}’ .format (file

img_1074.Jjpg ——> Ashley_0.]jpg
img_1076.jpg ——> Ashley_1.jpg
img_1077.Jjpg —-> Ashley_2.]jpg

—date %n-—-segnum —format) : ")

f-format): Ashley_ %n%f
iles) :

lename)

n=i, f=ext)

name, newname))

AR 57— B AR 2 0 RS U4 T NAR a2 B A 0 R HE R o X (645 XML 3L
SRR FAN HTML WEB ) 7 5€ AR A AT RE -

11.3 S i HIBdAR LR R

struct BERE R “HEHAICFAE IR M T pack () M unpack () K& THE

HIZRBIE R THEANER] zipfile RERAVEDHL N AAFIER—A ZIP UHERILE R «

YERG mH" M T S BIRR2MAE T A B,
HA little-endian F 17 HEF -

import struct

with open('myfile.zip’, ’"rb’) as f:

data f.read()

start 0

for i in range(3):
start += 14
fields struct.unpack (' <IIIHH’, da
crc32, file

comp_size, uncomp_size,
start += 16

filename
start += filenamesize

extra data[start:start+extra_size
print (filename,

hex (crc32), comp_si

start += extra_size + comp_size

e
e BT TERR bR AN H3%

# show the first 3 file headers

ta[start:start+16])
extra_size

namesize, fields

data[start:start+filenamesize]

]

ze, uncomp_size)

# skip to the next header

11.3. fFH _#HFHBIRIL A E
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11.4 Z45FE

SRR — B RO R LS IR - ESAE IR0 T5 & O R AR T
RURE, AR TR . — H MR VO MR T AR AT LI
TR

TR T BB threading IFEEERIET MRFHEHHES:

import threading, zipfile

class AsyncZip (threading.Thread) :

def _ init_ (self, infile, outfile):
threading.Thread._ _init__ (self)
self.infile = infile

self.outfile = outfile
def run(self):
f = zipfile.ZipFile(self.outfile, ’"w’, zipfile.ZIP_DEFLATED)
f.write(self.infile)
f.close()
print (' Finished background zip of:’, self.infile)

background = AsyncZip ('mydata.txt’, ’'myarchive.zip’)
background.start ()
print (' The main program continues to run in foreground.’)

background. join () # Wait for the background task to finish
print ('Main program waited until background was done.’)

ZEREN AP EZHSE SRR, IR ZHRSE TR v Tk
A ER, SREEREM TS RPUREES SR, 688 8 EF, JEZENE
T e

RAEXEE T BARGER, /BT Rt ] e Ao LA [ A . R, AR5 1)
B T A RAE — N BRIRRI P Uy R S R — D B EAE T, RIF M queue 1R
RN AR AR SS AR R « W NEREARE S AP ATT A Queue X SR
RFES TR0, BAlsE, HHEE.

11.5 Hi&

logging RHPEMH TR B R IEN HE RS . ERE B HERICKER I %8 —
B sys.stderr:

import logging

logging.debug (' Debugging information’)

logging.info (' Informational message’)
logging.warning (' Warning:config file ¢s not found’, ’'server.conf’)
logging.error ('Error occurred’)

logging.critical ('Critical error —-- shutting down’)
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B

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred
CRITICAL:root:Critical error —-- shutting down

BRINTE 0L T R A EE B A R B MERE R I . R ERBEEE
0BT email, EUIEIRSC, socket B{E HTTP Server- & TVHEEM, FaidjEssal L)
EFEANFEFIESE: DEBUG, INFO, WARNING, ERROR, A1 CRITICAL -

H & A GUA] LE AL Python U2, HUAT LIS B AR P B — D P AT g
R RC B SR AN -

11.6 555/ H

Python HENHITNAEE (X KR ZE AN G175 F T £ 4 % B t—— garbage
collection DUEAFIE) ERJE— 15 HERE, NESIRIBER.

XD TR AN REHMARERF TIERY, (HEM/REFERENGAM—LEHE. A
ERGE, NOOVREEN QS U2 FEEKIIFE - weakref RGN T A O
SIRRREN R TR, —BXNRAREE, € HINIETI R EHERFF A B - b
el VA RIR R T AP EHIDRO S

>>> import weakref, gc
>>> class A:
def _ init_ (self, wvalue):
self.value = value

def _ repr_ (self):
return str(self.value)

>>> a = A(10) # create a reference

>>> d = weakref.WeakValueDictionary ()

>>> d[’primary’] = a # does not create a reference

>>> d[’primary’] # fetch the object if it is still alive
10

>>> del a # remove the one reference

>>> gc.collect () # run garbage collection right away

0

>>> d[’primary’] # entry was automatically removed

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
d[’'primary’] # entry was automatically removed
File "C:/python33/lib/weakref.py", line 46, in _ getitem_
o = self.datalkey] ()
KeyError: 'primary’
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11.7 J|ERTH

REBIRE RS HBINES R LT . /17, AR AT RERR A E R M AL H -

array BERFEHE T —DRLFIRK array () AR, EOGERFEEGE, B HERE-
DU BIREIER T — NN T OAF S BEEE  (CRARES var ) TaEFEAE 16 F
19 Python BEECH 52 f)E M IE RIS 3%

>>> from array import array

>>> a = array('H", [4000, 10, 700, 222227)
>>> sum(a)

26932

>>> a[l:3]

array ("H’”, [10, 7001)

collections MM T RLFNIER deque () XF, BB (append) FAGH
H (pop) FIR, (HEENIBEWEE XL G5 E T IS BRI BEAL ST i 18
=:

>>> from collections import deque

>>> d = deque(["taskl", "task2", "task3"])
>>> d.append ("task4")

>>> print ("Handling", d.popleft())
Handling taskl

unsearched = deque([starting_node])
def breadth_first_search (unsearched) :
node = unsearched.popleft ()

for m in gen_moves (node) :
if is_goal (m):
return m
unsearched. append (m)

PR T BERAPERSEI, RELRME T bisect XA LIRIEFHHER:

>>> import bisect

>>> scores = [(100, ’'perl’), (200, "tcl’”), (400, "lua’), (500, ’"python’)]
>>> bisect.insort (scores, (300, ’"ruby’))

>>> sgcores

[ (100, 'perl’), (200, ’"tcl”), (300, ’"ruby’), (400, "lua’), (500, ’'python’)]

heapq #RHt T ETIEMBERAMESLIN « H/ NEEZRFFAE 0 A o XAERBIFA T ]
B/ NICF HR AV T SE B HE AR 7 A 3 7H

>>> from heapqg import heapify, heappop, heappush

>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]

>>> heapify(data) # rearrange the 1list into heap order
>>> heappush (data, -5) # add a new entry

>>> [heappop (data) for i in range(3)] # fetch the three smallest entries
[-5, 0, 1]
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1.8 I A

decimal HEHRME T — Decimal BIRRMHTESEOTE - HELNER HHI1F
SEEE float , XPMRAERT

o RN HMEEFERRTHHRANSE
o EHINEE,
o FEHIEALUEREREE LE K,
o FRERTHHIENINGE, B
« HPAREITBELSRE TFEMMFNGE -
Bilan, THE 70 5 HEIETRE 5% BT E, s S RGN R S RO T B R E R
Wr . WRESMELEAN, IPTEFRIREZET:
>>> from decimal import =«
>>> round (Decimal ("0.70") = Decimal("1.05"), 2)
Decimal ("0.74")

>>> round (.70 % 1.05, 2)
0.73

Decimal MIZEREEREEREN 0, HIIMHNIEEILEMHE4(L . Decimal EI T F T
HECAIZSE, X iR T i S AU IR R R A TR -

G Decimal AJRAHAT b i BUC TR AT O RG2 EAN SR (E AL

>>> Decimal ("1.00") % Decimal(’.10")
Decimal ("0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal (’0.1")1+10) == Decimal(’1.0")
True

>>> sum([0.1]x10) == 1.0

False

decimal FRAL T DR ERE B AL

>>> getcontext () .prec = 36
>>> Decimal (1) / Decimal (7)
Decimal (1 0.142857142857142857142857142857142857")
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CHAPTER
TWELVE

BRR?

st AR FE R % 2 LU 24 B Python
HISERRIAIER T o o LIZERR BT — b2 57

AI1FERE & Python SURAERR—HE 5y « HAF A —E a1
* library-index:

ROZR S — N X7 O, ENMEZE R RREL . AR SRR T 8 (RE
RTERS) HIZ% BT SRERY Python ZAMAELTE T K& RIMSIIEILR . HAEE
WX Unix HEAE ~ #U HTTP 308 - ARGBENLEL - @b an 171550 - 5 CGI 12
F?E\%Eéﬁiﬁﬁu&ﬁﬁﬁﬁﬁﬁ%lﬂ%ﬁiﬁ o BGIER— RS SR RAR 2 AR R L)
RS .

o install-index JE7R T QN[ Z5EHAth Python FH %R 5 HOR IR -

o reference-index: i | Python THVAFTE M - BILERIRR, NI TIEST RS,
B BT HREEH -

H'E Python H:

s http://www.python.org: Python B 7 Mk . B8 &L« STHA1 Web |5 Python H
KT Z MR BT 2R LR E R, RLIEH -~ B AT AH]
Lo BRFTRES LR, XBUR TR HEALE

* http://docs.python.org: 3£ [A] Python HI3CHY -

* http://pypi.python.org: Python B1R5|, LRI ATIEGIE, KT Tl FEny,
ﬁﬁJF'ﬁ'Ji%El"] Python 18R o WIERVRA AT T4, FTEUEMELXE, XFERIART LI
2.

* http://aspn.activestate.com/ASPN/Python/Cookbook/: Python & i & K & i 7R 5 1€
B REWES, MEHMEA. ERFRENEIRTRCEEENS, 4
7 (Python i) (O’Reilly & Associates, ISBN 0-596-00797-3 - )

5 Python H X By, DL RIS, 7T LA BIFEYE comp. lang. python ,
a2 & £ B BB 4H python-list@python.org - 7B ZH FIHR R4 2 FF AR, B LL&R £
HEFTLLESMRE A —1M2fE - BRE#ET 120 %% (HENEEE) 320

(LB A, N Piaeie @i, KMk . EREZm, EARR 50
Al (N FAQ), B T7E Python VRS A MM AL Misc/ HRH AL - HEARAE W] DAL
http://mail.python.org/pipermail/ 1j17] - FAQEI% T IRZ# ik S22/ md, RAGECE
BT R Al -

A REIR A HAFFE A Python fRIRR
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CHAPTER
THIRTEEN

A2 B U AT G D S [ 3

G LR ) Python fERE2S SCFFRI AT 9 AN 52 B3, 221l Korn shell A1 GNU bash
shell FITHE - X J&i# 7 GNU Readline LI o B SCHF Emacs KA FT vi AU 2R
H. XTMEEEHCHXXE, BAEE T - N, BERPORARESER . LEK
JRERAN & FE Unix A1 Cygwin it 9 /& AT 358100 .

KB ANE 5 GRS /RTIET PythonWin B F1KE Python £ 7 F%: T TK A IDLE P55 AL
. NT RZUFEE DOS - Windows R4 /) DOS &6 1T R EE, BT A —
ANERH -

13.1 1795

WERSFF, TTIREREZRITE ZRRAFENBER TS, TSNS - SRt LI
Emacs WS HRFER R . HPREENE: c-A (Control-A) R FrohziTH,

c-E BINEITRE, c-BMEAEB—IFM, c-F WA B EZEMER—FF
B, c-D MAEMEBER— MM c-x MECHAAESITENIIESEN, c-Yy FEa
— IR BR ) 47 BRRENE B AR E « C—underscore (underscores B N HIIZ%, #E)
WEHRE — B, ERURREEHES -

13.2 [ 2 [al i

ek (RARATLATAE o A SR8 O AT R R T GBI SR TP, 38— BRI
IR, (R T BIFRIRNE T - C-p 5 BREF LW—17, c-N T B
AT SRR EE TR AL, T Return HRTREY B T8 ARRRER
c-R PP MERRFAIEE; c-s FFA— M EREE

13.3 RERBIE

Readline [ H PR FESESNE A H E— L2 LA LUEIE 249 ~/ . inputre FIFIIRHL IR
Brian 2 A E R - PRIERAE T
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key-name: function-name

B

"string": function-name

eI A] LUIA N 150E

set option-name value

#4n:

# I prefer vi-style editing:
set editing-mode vi

# Edit using a single line:
set horizontal-scroll-mode On

# Rebind some keys:

Meta-h: backward-kill-word
"\C-u": universal-argument
"\C-x\C-r": re-read-init-file

LR HE Python HBUIA Tab S35 NI —1> Tab FAFIM A& Readline & HIBLIA
A SERGRREL, WARARAE XA, ATLOR LU N AR

Tab: complete

BIRA) ~/ . inputrc FRERE - (HR, WREFEAIE Tab WEABXEE, BARMEE
JEARFT R AL - )

H B 58 A B AR 44 AT LABGE A2 50 - Bl 2 AE e s S B AT, RIS
BRI N T2

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

XA RVERS Tab 9PE B ACREL, WU Tab BEMIR &4 MW ERNE; BEEHK

Python @i %% ~ = HI /AP E - HRUHIERSY o M TRl string. a IXFERIICHF
%, BN MRIFRA, MOREIRZERY RAIRBUENE, DU ALSE A -
TEER MR, WRINRA __getattr__ () HIARIRIAAK—# ., XARERIN
TR FREF RE SR

A BRI S AT RER T DX DX R . ZIER BRI FRMA T, ©
SMEFEEAT B S E N R i & 5 Z AR — D & S AT, £ B
BRI BR i 45 T R 1A PRRN - ATREVR B T EMNERIRE | — B ABER, Kl os |
AR R ZBER D & hE = HEIE] -

# 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).
#

' B hae EfRREESE . Python AJ LLHUT PYTHONSTARTUP FASEZS & FTHEE U N2 -
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# Store the file in ~/.pystartup, and set an environment variable to point
# to 1it: "export PYTHONSTARTUP=~/.pystartup" in bash.

import atexit
import os

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

13.4 H R BB

RESERRA MRS L, IAECEE TIRKMIHD - g, i8R B RE 5k
ENIZFEJE AT PR AR At (B AE P — TR O R Eamit) #i- bl
BT AR AT 5% - A RE (Eut—PEi) LRS- 515%5% .

AE IR A RS O A —BR T, BBl [Python, 'E3CHF tab 5EAL,
RED AR R L EH . Eh L2 EHEBASI R EMHARFF - A— 1KMW
FISRAE EIMER  bpython -
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CHAPTER
FOURTEEN

HREBEL: F VMR

BT BN R IA N b (binary) /NG BN adEdl NG

0.125

& 1/10 + 2/100 + 5/1000 FME, [RIHE s/ NEL:

0.001

FE 02+ 0/4 + 1/8 - XMW IEUEAEF - ME—RIE X A2 B — 15 hTEEfl N GeE,
B

AR, REECT 6/ NN EERS I 3A /N

ﬁ?g%ﬁ?%ﬁﬁ%%@+ﬁﬁ¢ﬁﬂo%@$ﬁ%ﬁ%u3pWﬂu%¢+ﬁﬂ%
UL{EUE -

0.3

i S,

0.33

B T,

0.333

L - WERIRE S, XERAGE RN 173 , (B2 AT DRI 173 .

EEE, TOIRTE IR S 2/ D00, #1501 ENRERE I FR AN 3k N . —33F 4]
ReFKiR 1710 72— D ICIRIEIA/ ML

0.0001100110011001100110011001100110011001100110011. ..
AR TIRAEUES F 1k, AR RS — .

FE— A BN 88 i TPython, —IESIMLAVKE ERE R — DA, AT LA IR %
AT 0. 1 BIBHE, BB —D Tt HI RN

0.00011001100110011001100110011001100110011001100110011010

FEHBL, ERAZEEET, 1/10-
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GERA S eI, FHERER — NI RIRE NS, BT, BoRERRAT )
fERE - Python P RITEN— /NG LU L SEAL A3 BT A i 1) — il (L) atb il B - 4
R Python ZZFTEIAFRE D it HlT IR LR+t fI{H0.1, ARMEEEEos:

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

WIRENX 25 EARREE. YL AN EERFIAZRIA 1710, RATLUR S AOElT Bor BB
HIpLEsE - XELER—MAmZat. Filan,

>> 0.1 + 0.2
0.30000000000000004

T R AR XTE IR SR TR R0 SRR Python £ bug, HIREREIE
T bug - (5B BB T AL, BTEIE S B AR NE (R
HUE AR T R X ER) -

T/ 2.675 2 2.67 F1 2.68 BIIEHE], FRATREEAEMILE R (ZafdHlir®l) 2.68. X
K%Eﬁ%%+ﬁ%$ﬁ$Qﬂ?%ﬁ%:ﬁﬂﬁﬁﬁ,E@&~¢:ﬁ%ﬁw,ﬁ
FETH(E:

2.67499999999999982236431605997495353221893310546875

XN AZE T 68 <0.1” B SECERE 110 FEsERE T, Ll El B gE
NE: BOE/RFRNE T . BrEmEREl 01 NEERBHPIERE 1710, X107
0.1 FESRFINRERE SR 1.0, HD:

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

>>> sum
0.9999999999999999

TR EIREE A TIRZIE ML RIS « <RI R—H, X4 “0.17 (Al @FELH
FR TAEE R A . BN HEE LAETES L 70 F « RERER, 9%
R EBEAEZR" . DR ANE RO S A

Python V% SEURIMERIEE 1Rk B THF S8, REZEWLA LIRRBRRE TR IRE
RN 2%%53 537 — o W T REZFES X EA LWL NFHE T - HERELEOHFIDE
XA THEIEE, BN AEOTER RS R — 1 RS R -

M CEFE T, N TREBEE LT SEE IR, RN IZ IR &R B
ERERFEMPE. str() BHEBEH T, T2NESS LFRFEJSF
str.format () JIERIEL T .

14.1 FiRER

XU <0.1” -6, BURER B SEZAFHRI TR RG] . X BirE s
FRBEORE SRR T -
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Representation error & ) HE FHLY (SLfrg REE0) +HH1/NURE ﬁﬁﬁﬂﬁﬁ?ﬁ:
PEH/ NS . JX A Python (B Perl, C, C++, Java, Fortran LK HTRE) EFHEEN
REFL R AR RS o T R BUE FOAR AR R A

>> 0.1 + 0.2
0.30000000000000004

X BN LAY 110 RNEERETHRI R R N 3 fl/ N KZES RIPLES (2000 +—
H) {#FH IEEE-754 ¥ A8 8, KEZHCFE L Python B S 558 IEEE-754 <Xk
FEFRE - 754 ROEE R & 53 AR, P LITENLEE AR 0.1 58 124N &
R R —fEHl /N T B— 53 A REEEL . ME:

1/ 10 ~= J / (2*xN)
H:
J ~= 2+*N / 10

JEIBTIER 53467 (& >=2%*52 M3 < 2#*53 ) | N FIsEER 56:

>>> 2%%x52
4503599627370496
>>> 2%x%x53
9007199254740992
>>> 2%x%56/10
7205759403792793

B, 56 Z0REF I AEERME— NH - T HREFAITUE 2 BEBRA R

>>> g, r = divmod(2x%56, 10)
>>> r
6

RRECRT 10 BU—2F, SRAFAITPUE R 5

>>> g+l
7205759403792794

RILAE 754 AOREE R 1/10 S AFRIIT B A& 2%%56, Bi:

7205759403792794 / 72057594037927936

FEEREBEEAEANE L&A, BHESER 110 A—4848 . RBITEER &SN, BS
Fe 1710 F/h— 5 HEEINELLE /AT 2 1/10!

Fr LU ENLAGE A “5iE” 1/10: BIEE FHX NN, AH TSR RER
754 XUKE B SLEL:

>>> |1 % 2%x%56
7205759403792794.0

WA 10%%30 BrRiX NN, BRI HRA300 (BWRIER) Bt+EE1E:

>>> 7205759403792794 x 10%%30 // 2%%56
100000000000000005551115123125L
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X R OoR fF O AE G E N PR WX PR EEME T+ 3
0.100000000000000005551115123125-  Python & = B B 17 1 ¥ &F
0.10000000000000001 (& F, AL B75400F & £, #SHECHEKRBR N
M EIE L —RAI AT REA—RE ! )

E:

of

y
N
Ny

N

4
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statement, 27
sksk

statement, 28
_all_, 47

B

built-in function
help, 78
open, 53
builtins
module, 45

C

coding
style, 29
compileall
module, 44

D

docstrings, 23, 28
documentation strings, 23, 28

E

environment variable
PATH, 6, 43
PYTHONPATH, 43, 45
PYTHONSTARTUP, 7, 93

F

file

object, 53
for

statement, 19

H

help
built-in function, 78

INDEX

M

method
object, 69
module
builtins, 45
compileall, 44
pickle, 56
readline, 93
rlcompleter, 93
search path, 43
sys, 44

O

object
file, 53
method, 69
open
built-in function, 53

P

PATH, 6, 43
path
module search, 43
pickle
module, 56
Python Enhancement Proposals
PEP 8, 29
PYTHONPATH, 43, 45
PYTHONSTARTUP, 7, 93

R

readline
module, 93

rlcompleter
module, 93

S

search
path, module, 43
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