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i, ARAR B KR SOR SO rp AT BB e, B U 10 5 200 R 1 P b AT B iy 40 AN
Mo WYFREEgRE AN A E SCEAEPE . —MRRERIN GUI R PP B A 7 52 /N AR

URARRE — A TRV A, AT REARALZUE F LA C/CH++IJAVA K8, I HZ B 9 5 190 1
DA/ A P R g A . MVFURIEAE NI S g S A B, (ER A B R — Mk A5

tt

B TR, NEE RO T — N UMER Y IE S KRR, (EIRIEA AR E R Bt IF Sl —
PGS .

2 Python IEAAR I ZHITE S

BARRAEIE S Unix shell 148 Windows it AbFESC2F SR AL H b [ R 8 F 4%, {H Shell JIA T
EEBH BB SOC AR, HAESHE GUI MR FE%; BARIRELIEHH C/IC++JAVA
FERF, HRMESS AN 8RR first-draft F27 1A mT e KB NI K. M2 ~, Python
W TR, Lib7E Windows. Mac OS XEiUnix B:1E 245 b e #2xF5 Bh R 5 et 58 BT 4% .

EUA Python 5 FAEM, (HE AT SIS 5 Shel BASALECILL, &%
KRR T BL MR, i, Python S48 7 Lt C E MK, JEELIER—T]
FAES BRI, Bl AEORAR T B S R
T, Python H Awk $% Perl AR T35 AU, %5 SO Python 15 b ik & FfE
il

Python FEFIRIGFE T £ N AR FBE,  DAEEHARR Python F2/FE M. Python WEHRA T K
PR HERE, ARAT DK R ERE IR, BB 1A 3] Python ZnfE 7R, IX BEpBEHR AL T i
Wt V0. RGAH . Socket 3 #F, HZEBXMLL Tk B A I (GUD LHEHE#ED,

Python f&— I TWRREALIA T, BN AR R AIRER:, (0T LLTERL P TP R i S B L. Python ff
AT LIS RORE T, RO I o (ORI . 5 B F B F R ) ORI AR Ay o
RS AR T X S

Python bR FHE R SEM . H Python 45 KIFALFEH LLFEEEH C. C++HiJava 5 H
AN, RV LA R A :

o S REHR SR T DAE — 5B A rh RIA B 2 4R AE

o BRI SEEAE FFUR N SE RORHE S R AL

o LENSHETHN.
Python & /#/# K1: RS C 1B 5 MFEE 0T LUR 5 MO ARSI I N B R s, sE N T
SR, Bl Python f2F 5 R —dkHE A E (HeiniEAE VL B ) 8
k. —HAREIEREETE, R Python RAREMRERA C MAMRE, T U/EIRAE
TR B ITIES .

IE 3 —5), XMES 47K ET BBC [ “Monty Python's Flying Cirecus” 15 H, FICTHE%
BRI F. £ T 5] H Monty Python i BRI AT AT, T HAE 15345 !

BUEVREZ0) Python MATANC TR, BEAEZEANG — L8 B OGR! 2% 0] — [ 1B 5 AP 7 ikt 2
e, AR B HER IR I AR Python iR &R 4521 .

T, RATKARRE Python MREREESIAVE. XRMBEAN N, EeAB TSRS
T

AT R 1B K i R Bl 44 Python 15 5 MR SEIE ZHE, JHAR TR AR, B
Rk, BENHREEEH, e KRR B E SRR R BN A .
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2. ffiFH Python fif s
2.1. i Python fi# R

Python ﬁg*%%gﬁﬁ¥&§%7£ H*ﬂ?*ﬂxﬁﬁ,‘] /usr/local/bin/python3.4 ﬁi‘l:o )I%‘ /usr/local/bin H%@;
&t Unix shell (R4 R RIS, DA OR T LA i\

python3.4

A RENM, [1] BT Python MBI 2RI T ENR, XWATREZHTHE, WA LIRR %R
£ Python %%Fﬁ%éﬁ%iiﬁﬁﬁi}u (Bt /usr/local/python ?}E/?:44\ﬁﬂﬂ<]li%)

76 Windows Hl%$ L, Python % 3E7E c:\pythonza HLE, HARIRATLALEBAT %3 1A S B Bk
. ZURIEL E FAINERE) PATH 358 EH, /R0]LI/E DOS & L H i A LL T iy 4

set path=%path%;C:\python33

JEE YR LLE EH DN — N 4R AT (Unix &4852 control-p , Windows R4/ control-z ) il
fRRRRELL ORSIDIE . IRIBBEAVEM, FRATLUBIE AN quico w2 IR R 5%

Python fi# B4 HA SR RIAT g DR 7 Unix 4L, (T Python il Reas #nl ilE LW N 7 GNU
readline SRR, IXFEALE % TR TIMAZ HAgAEAN D SLICRAEDIRE. /£ Python  E&HHHA
Control-P 7] G A% B2 15 SCHF o AT S A I IR R SR 0. SR bR s CUESERLIz A &%), Tl
VEIRTT AE i AT B DI RE s 2 RGBSR NEESH LA 77585 ) L1« IR EH
RS, BE BoR e TR, MU A AT DREA AT s 1 A REiE il IR B2 AN 2 A AT IR 6
UNIESSBIN VNS

Python i a8 A7 S E 340 Unix shell: 44l &5 845 (tty) VEARuESR NV R, 258 T 10 fope
AT A BB S EE SO E R R N R I, BB IR SO E N A B
7.

%:$¢Eiﬂ Python ﬁﬁ%%%%ﬂ‘]ﬁ/é&% python -c command [arg] ... » JX_*EP?J—Y{:W‘BLE ﬁ%é\ff #ﬁf
Python &), 24lF shell H11f -c %I, HF Python iEA) % &0 & Sk i AR shell =7,

— UK S S S aER k.

H—LE Python BEH L AT LAY /E A . #RATRUEA python —m module [arg] ... iR WA EA], X
FRAULE AT AT RN SE R B AR L PAT AEB PRSI —FE

AT, H 2B AT AR IR NS EAR . Xt ] DO A A 2 AN b - S HCR eI

2.1.1. ZH4tid

WA, WALARMSEEN—NEN sys.argy MERFEFIR. REEEIFEIOX AT FR@ T
E7A0 AT import sys, FIRMKERTHET; BASEHAMSHN, ©200HF—AIEk:
sys.argv([0] WL AT FAFE . WARTEE N ' CRARIRAERIN) B, sys.argvio] #EREN -1,
ffifH ¢ 75 W, sys.argvio] BEN - o« HH -m #HL S50,  sys.argvio] B E NTEERH
W4, -c /7B -m HE 2 G ISE < Python fRFEAS IR AL BEMLE BTk, T2 B 7E
sys.argv ', HEBIAAG S HAE.

2.1.2. THEN

M tty BRHRA I, FRATF RS TAE T X2 AC . ZAMBT e BIORTF kAT, ERRTF
WHEARRA=ADKRT S (5>>); REERIMIPIRN MEERFF » H=ADRRR (L)) o R T
BT, R SRATENRIAE B hRAS S AR AR R

$ 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.
>>>

MANZATAEIN FHEMNERIERFT T, Flin, FHEEAS i iEA:
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>>> 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, fiErkEas IR

2.2.1. HRACH

AHERICERS, MR AT BN — DR DAERER S . BT, EIR B EFRAT, WM
BT, ETEFTEERER S S AR RSB . (RW AT try AT except TAJRAEH,
ZHHAS M ECP R ER A SR BEREIR S FRARTRE TR L, Xd@Ew bW
PR JE AN N A G . PP B AS R S AR ERT IR IAL; i & P T B i 5 N b

tho

TEE PR TP B IR TR R i 4 Gl 2 Control-C 53 DEL) MEHUE MaifA, [HF] 3 4r
AT [21 AT A 2 A — AR RF S > KeyboardIntermupt S H, BT LYY try AR

2.2.2. 447 Python 4

BSD £ Unix #%it, Python AT LL& Shell JAIERE BRI AT . R EAE A AT LS —17 4
L, FRE A

#! /usr/bin/env python3.3

(BN Python fRFESSAEF P I e 1) 41 IR SCHERIRT AN 2105, (ERBTE L, B4 %2
BL Unix RASIRATEE R C e ) S5, ABEFH Windows ( 'rn' ) ISR, 1, '+ /2 Python
AR AT IR AR T .

JeiAw] LUEE chmod iy 44 52 $uA7 8 2URITAS B
$ chmod +x myscript.py

Windows #4 LA ATHEA.  Python A2y HaH oy  SCIFRIKE python.exe , JITEAFE
Python SCfFERR EX, EMt A F NIASAT . [FIFE pyw tHAE TIXFERREG, W EHTHAZE
REHIGEH .

2.2.3. JERE Gt

BOAEOL T, Python I3 fH2 UTF-8 Zifi. fEtgmY ., Atk 2 80k 5 80745 T LU R 727
FRef . FRIRFFANER D — R4 Python #RiEZEUEH ASCI FRAHCAFRIRET, X R AR R4
MNIZIESF L) 5E . IR B LRI S s T I F4F, VRIS 4R &L ATRE RS SO UTF-8 g,
I Be A B A RE SR SCAF R IT A I 775

PRAFT LICAIE SR E AR I f b . ik, £ #1047 CEAT) ERAZ D ATRBRINIERAT R E
SCIRSTA (K9 B o

# -*- coding: encoding -*-

TR, RSO 1 AR TR ES S B 24 O encodling $8ACI) UTF-8 wfidxf 7. 7E Python 2
% T M codees — 11 FAR AT LAAR B — 7K Al HI (A 51135 -

Bian, ARIREI RS UTF-8 i S, {H37F% Windows-1252 fFfth —Le4mtis, fRa]
PL3E SL:

# —-*— coding: cp-1252 -*-

IXAER AT AESE SO R Windows-1252 AP EFIFTHE 747 1o IR ANRFIR I gn A VRS DA 20 SC
PR 2B —B A 4T L.
2.2.4. 22 H AT A

ffFH Python fRREZS IUME, FRATTT (87 BEAL MR MERE R B SN PAT — 2 dn & ARAT LAZE— AN ST
A VRBEHATHI A, WE 14N pyrHONSTARTUP IS BRSRIE B XA . X2 Unix
shell #] .profile 1.

AR B 2GR R, 24 Python MBIAS B8 S R B BLZE3R /dev/tey AN ER f VRIS
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WAt OB EN AT N RER AL E LY. ) SRS IIT I & A 72 R — A 442
6], B EA e g a5 K — T R] AFE R o o A 52 R A 1 o AR th R AAE I AN ST 25t

sys.psl it sys.ps2 iué‘x?\o

W SR ARAR AR 2 T H P AT RN AR 3 S, R BAE )R R B SO AR B BA R AR s s
o IRRARAEEEAE AN A b A YR 35

os.path.isfile('.pythonrc.py') : execfile ('.pythonrc.py')

s L IREAE A G NIXFERITE R

import os

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

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

2.2.5. AHApET

Python AL THAME T (7)) KA sitecustomize 1 usercustamize.
W B4R BRI site-packages B H 3. JH 3l python $47 T 4R TD:

NTWARENT, RE%

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

BLAEAR A PALE site-packages B H 3% A usercustomize.py X, ARMBIEME 7. XA
R python BRI, BRARRE SHAOIRHEINA -s I IE B Z T A .

sitecustamize E@Iflﬁﬁiﬁ*ﬁéy TE%%EE %HE%%@%F@U@Q&E usercustamize Zﬁﬁ%‘)\o ﬂﬁi
TS site o

Footnotes

[1] 7E Unix &% L, Python 3.1 fERE2R BRIAKR B 3L L4 python I 4, FTLLBEA S 5N %

B ARG Python 2.x i & 5.
[2] GNU Readline {3 [)—™ i) U A] fig 4% 11t Th B .
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3. Python f&j/

TG, AR S A BRKTSMA SRR (o> Moo ) bRd: AR E X )
T, MEEMRERNIRRMAE, WA GERFEEND BEREE IR IARRET. FEEENE
ES ) HE BN B IR R RN IR TR S BT 2 A —NTT, WRRA RMEX R — N2 1Tme
HIEE R o

AT AR 22 75 )l ——CL A S et A7 S PR AT (K ——H &5 AR . Python HREIERELL ¢ 7755

HEIELS it pie W, PLZ SRR (PR HLEE% T physical line B s AT T JE4AEE 58 0 1 3

2 (1 Bynon (EHEE 1) o BTN ETFA, 0T DL (TSRS IR, (R DL A . SO i
Next topic # IR # o ARRE T PR Python fBRE, SRR B3 T LA ZABK B4 T o
4. R Python i fE#z i _
_* YRORHE LN
This Page
# this is the first comment
Show Source SPAM = 1 # and this is the second comment
. # ... and now a third!
Ql.“Ck SearCh STRING = "# This is not a comment."

)

Enter search terms or a module,
class or function name.

5 ©OH

TR R RGNS ATl SN —BEREN, EEAHREE, RERIEER

3.1. % Python it 5 8%

FATR AR — LR LK) Python fir& o JaSHARRE SR IR G 565 B FORTT >>> Bl CAFREIRA. )

HH: BEMF+, -, ~M/ 5HEES A (Blw: Pascal K C) ; 5 HT /4. Hiln:
l >>> 242

4

>>> # This is a comment

. 242

4

>>> 2+2 # and a comment on the same line as code

4

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

5.0

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

1.6

ERE: ANIRATRESAIAFREE R, FAEEARNES EIZHE R TR AR, SRR
X P R o SR CE 2 U] X B BATE BN OGEA BN R, FAERA TR R AT
B LA

X BRI I AR L BR AN 0 S B A R, WU 53— N s AT, /s

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

2

>>> 7//-3

=3

&5 (=) HTHZERE:

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

AV AT BRI LA

>>>
>>>
0
>>>
0
>>> z
0

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

g

AR AEAL AT A0 E S RAED T2 i
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>>> # try to access an

undefined variable

... n

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

NameError: name 'n' is not defined

RO SRR SR SRR G RN & Aol R

>>> 3 * 3,75 / 1.5
7.5

>>> 7.0 / 2

3.5

BHWARHF: WAHRH 5 80 ENER. THERLENEHEN (realtinagy) , BEH
ELEH complex (real, imag) Eﬁ%ﬁﬁﬂfﬁa

>>> 19§ * 1J

(=1+07)

>>> 19 * complex (0,
(=1+03)

>>> 3+13*3

(3+33)

>>> (3+17)*3

(9+33)

>>> (1+27) / (1+13)
(1.5+0.53)

1)

S SRR A 2 AL I NE R ENE L z PIRIUSE A AL, (] 2.rea1 M 2. imag .

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

1.5

>>> a.imag

0.5

T R BB R [0 R iR AL ( £loat() A int() BLK long() ) AREATE AL BAHHA IR
RSN — A H. RS abs () AT TSR 7 80 81 2. read SREUHL SR

>>> a=3.0+4.0j

>>> float (a)

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

TypeError: can't convert complex to float; use abs(z

>>> a.real

3.0

>>> a.imag

4.0

>>> abs (a)

# sqrt(a.real**2 + a.imag**2)
5.0

AHBAS, R ANRIEARERSG R o ZAERAT AT DS e S s s, RO (E
ORI TSRS,

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

>>> price + _
113.0625

>>> round( , 2)

113.06

SRR T PR A . ARG ERE
RGN BRI BEARYCR.

3.1.2. PR

PRA 2 QI — NS 4 )R AR, BB 1

HILEHUE, Python tfefit 7 mT LU JURMAN R 75 AL I8 8 A5 eh o AR DU 515 3OS 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 R as 2 B8 =17 R i N B 77 sCAT BN A R S5 R . Dy 7 B ERAOEL, =15 BB A S 7R O 1Y)
g5, IS MEMERARFERRRL (D) #iF, wRFEFERAEGRIS ) MEENES
(") MALUANGS () G, kRH$BE5S ) GHE. FHRIE—T, print BREAT A KT
B AR

FRF RSO JUM I 55047 o W RMERH BTSSRI/ 8, R P 7R #H B A
iR

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)

HENE R, ERHEATHF R RGN n —ERNRFHL 2P BN TFSATE N N B

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.

A, FRBRALARRE X L=515d o B o ZE1S 0, AFREGTRBEN, BI04
AT
print ( LAl ll\
Usage: thingy [OPTIONS]
-h Display this usage message
-H hostname Hostname to connect to
i
CEI N TR
Usage: thingy [OPTIONS]
-h Display this usage message
-H hostname Hostname to connect to

WERIATE R AR TR, 0 RIS S 1 HAT RERORMAL, PR (AT, A
N — o B, I

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

print (hello)

SHTHL:

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

TFRPEE T LA + SRR CHiE)—i) , wTbld » R

>>> word = 'Help' + 'A'

>>> word

'HelpA'

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

FRAR AP 75 5 SOA H sl AR — i, AT AT AR th i LUS 0N word ='relpt 'ar SE R T4
TAFPHRSCR, ARER T 747§ Rk

>>> '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'

N

SyntaxError: invalid syntax
FAPR WA DB (%) o BT C ., FRHENE - DFRHRIN 0 o WAMLHTRFEE,

TRHARAKEN 1 MFRFH. KEL lcon , WM 27487 EBITRT . DRI 2 HIE
Ao



>>> word[4]
IAY

>>> word[0:2]
lHel

>>> word[2:4]
"1p!

ZEVI A ATV BOME, TIRI, B —NRIEE, BN, B AR5, BT &
MK

>>> word[:2]
lHel

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

# The first two characters

AFET CFF7d:, Python F4FE AT AR, [a) F4F Hf SCAR KIS — R GIRE & 51 R B R

>>> 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'

U5 0

object does not support slice assignment
i, A ST A A B A T SO TRT BT e

>>> 'x' + word[1l:]
'xelpA’

>>> 'Splat' + word[4]
'SplatA’

VIR A A I A -

s:i] + sii:] ZF s

>>> word[:2] + word[2:]
'HelpA'
>>> word[:3] + word[3:]
'HelpA'

Python HERSIRTEMLAL TR IBLE WA = LHIVI A R Tl — KRR FHME (R FAMER T8 8 sbr ik

BE) BT B bR K BTN, 2 B SR ORI (RO R ZE R TR AED il [ 2 1
#.

>>> word[1:100]
'elpA’
>>> word[10:]

>>> word[2:1]
L}

RGBT LG s, IR RENA LI AT il

>>> word[-1]
Al

>>> word[-2]
o

>>> word[-2:]
YpAl

>>> word[:-2] # Everything except the last two characters
'Hel'

# The last character
# The last-but-one character

# The last two characters

VAR 0 SEBR FALR 0, FFBNE R & S8 IR 5

>>> word[-0]

# (since -0 equals 0)
T

FRGIV A pl, AEZREEHTRoR G B

>>> word[-100:]

'HelpA'

>>> word[-10] # error

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

IndexError: string index out of range

AAINEAT LR E S HACEVI A I TAET 3 VIR R SORIEPM D TFF 2/ o« FEIUH— DT
25180, » TKEN n 7R e — DT RNA R RS . il




B Tt
| Hle | 1l]plA]|
R T
0 1 2 3 4 5

-5 -4 -3 -2 -1

SCAF S AT H A MR R RS 8 0.5 o S TATA AN ARS . VIR B B
BUE AR R T Z 18 T A T4 o

WFAEAERS, mELEFEHELRAN, UAEKESRIARE. #li, wrdn:3) £2.
WE R 1en() REIFHRFHKE:

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

3.1.3. 5&F Unicode

M Python 3.0 JF46 T8 1775 5 #8532 3 Unicode (£% http://www.unicode.org )

Unicode  12itt2 A7E - — R ER i A4 0 FHL G 025 R 46 LA — A AR T 10
ROl 2, CFRGTIFH NS 256 MuTAEMIG . Sl (O T05 Rt . SCARSE HImk
SO RGO T RAEBPEE BRI R IURT GBS SHE 1180 —— 40 + 18 AT + e
) . Unicode fifuk T A 305 RGEBEE — Ml AT T A

TR ARAE AT R TR AL R A, VR LLE I Python(¥) Unicode _Escape 4t =. N1 611
I8 T AT XA A

>>> 'Hello\u0020World !’
'Hello World !'

R 3 \u0020 FNLETE BN BAE AN ZmTS A 0x0020 [1) Unicode F47%F (Z5#%) .

HAh 775544 Unicode Zm— Al BB N B RIS E . a0 SRARAG 78 V8 22 04 7 [ R 46 1 f bt
Latin-1 g 7578, e RIS/ T 256 ] Unicode Z45HIZE Latin-1 gwmhd () —4f.

B 7 IxsEbRAESR Y, Python iffefit | — B R T Hfb N4 A% 02 Unicode 577 H: (77 i%
TRFHX RILME T — encode () T7ENI LUK 715 Hh B R E IS HO 7T 41, eI — NS
i RAE NS

>>> "Apfel".encode ('utf-8")
b'\xc3\x84pfel'

3.1.4. 5%

Python AL £74 HilakM, AT oL ErE. sa@MrE list (51K) . e LSERES 20
f—5E 5 7 BRHIE . FIRAITTR A LR — R,

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

B TR RG], FIRM O JFUGIEE . FIZR AT LA A B

>>> af0]

'spam’

>>> a[3]

1234

>>> al[-2]

100

>>> af[l:-1]

['eggs', 100]

>>> al[:2] + ['bacon', 2*2]
['spam', 'eggs', 'bacon', 4]
>>> 3*a[:3] + ['Boo!']
['spam', 'eggs', 100, 'spam', 'eggs', 100, 'spam', 'eggs', 100, 'Boo!']

P IIVI A BAE 2R BIH PR, B RGIIR. XEWE LAY R #RERESIER a K4
P8 UL RIA:

>>> af:]
['spam', 'eggs', 100, 1234]



http://www.unicode.org

MG AR TR, FIRSVHEEOTER:

>>> a

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

>>> a

['spam', 'eggs', 123, 1234]
WA ORI, SRR AT LR SIR M RS, siE = e

>>> # Replace some items:
. af0:2] = [1, 12]

>>> a

(1, 12, 123, 1234]

>>> # Remove some:

.al0:21 =[]
>>> a
[123, 1234]
>>> # Insert some:
. a[l:1] = ['bletch', 'xyzzy']
>>> a

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

>>> # Insert (a copy of) itself at the beginning

>>> al[:0] = a

>>> a

[123, 'bletch', 'xyzzy', 1234, 123, 'bletch', 'xyzzy', 1234]
>>> # Clear the list: replace all items with an empty list
>>> af:] = []

>>> a

[1

B AT 1en() FIFEEH T2

>>> a = [|a|, 'b', 'C', vdv]
>>> len(a)
4

RFHRENR QIR - MEEHEHRNFIR , Fin

>>> g
>>> p
>>> le
3

>>> pl
[2, 3
>>> p[1][0]
2

[2, 31
[1, g, 4]
(p)

=2

=

]

PRAT CAAE SRR AN A 45

>>> p[l].append('xtra'")
>>> p

(1, [2, 3, 'xtra'], 4]
>>> g

[2, 3, 'xtra']

ERRE—MITH, pri Mg SEhr ERRIE—DXR ! RATSAESTH K object semantics Hh4k%:
it

3.2, LIS

8%, BATATLMER Python SERLE =R IMIMES . B, FATATCLS —ANER FERABR T
FERIRIRER, R pos:

>>> # Fibonacci series:
. # the sum of two elements defines the next
... a b=20,1
>>> while b < 10:
print (b)
a, b = b, atb

DU WN e o .

AT AT IS HIIRE

o WATQIE T A ZHME - AR o F o RN THIME O A1 RS AT XAERH T K.
TR R T, AARBERT, ALE GBI, AUREXNEEA 5.




o FfF GXHJE b <10) HNtrue B, while fiFFHIT. 7E Python 1, FF C, EA[dEFEH
HE true; 0 42 false &R n] LU R aFIR, Sbr Lol LEBEEH: ra KEANEN
2 true , TFAE false. il IR —ANMEERATELEL. RMELLVEIRIERTS C M. <
UMY, > (KPP, = (BT, <= UMEZET), >= (KFEP M- (RE
T .

o TEHN K2 Y. 4iikE Python 2 Python ZHZUER] Y%, Python (i&) AR BEEE BT S
WIEe, FTUMREORE MR TAB BB . SEE T R BURIRAN SCAR iR SR N 2%
1 Python F2/7, KEZHCCAZGEMSIEML A NG ZLHXRANEFIERN, BAERERA
—AEATHRAR NG R (BRSPS MR AR — AT R 5 —17) » RE EERZER
— B AP EE A Yol 2 gE i F R RCR E E .

o KH Y print HAH G ERBRINE. R ZDREXMTH B NREETRT S O

GIEAVER TS HE IR o FRFRITEIR ARSI S B, ST I R A 2
6], FrEAPR AT DR SRR, (RO

>>> 1 = 256*256
>>> print ('The value of i is', i)
The value of i is 65536

F—ANE 5 45 Rt AT LAZE 1E 4 H 4647

>>>a, b=20, 1

>>> while b < 1000:
print (b, end="',")
a, b =Db, atb

1,1,2,3,5,8,13,21,34,55,89,144,233,377,610,987,
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2; i 'Lu;% B T HTT/M A while ifi6], Python i MGl FAF4E 7 — i ie sl Thag, JFAPrdc.

4.3. The range() FR#L

4.4, break Al continue if

), LURGRFR ) else T . if 15A]

]

D S e BYFRA A se 6. filln:

>>> x = int (input ("Please enter an integer: "))
Please enter an integer: 42
>>> if x < 0:
x =0
print ('Negative changed to zero')
= 4.7.5. Lambda &t oo elif x == 0
. print('Zero')
e “Jﬂﬂ elif x == 1:
= 4.8 ffh: gnis XU 0

.. print ('Single’)
Previous tOpiC e:Lse:print( 'More"')
3. Python f&j/ ‘e
More
Next topic
5. B LK AR A RN Z elif B4, else RFILEM. KT ‘elif' /& 'else if MAE, XAN1] DA &g
Th]S Page %ﬁ(ﬁ%ﬁ‘]%ﬁlﬁo if ... elif ... elif ... ﬁﬁu%?ﬁ{tﬁ?iﬁ%*% switch BY, case i%/@a

sh'ow Source 4.2_ for ﬁ:{i/@
Quick search

_ Python H 1] for #EH)F1 C 5% Pascal HIIEA A . 8 H MG T e K — NS 2 HE DT 2
Sl (o PascaD , sl PR SGERSBRIAIEAME (I C ), Python ) for EARIEIER 51
Enter search terms or a module, (BER LR ) FTI, e R H R T R TR flan (AR -

class or function name.

>>> # Measure some Strings:
= ->< .
@5&9 ©) ... a= ['cat', 'window', 'defenestrate']
>>> for x in a:

Z_EHE%EEECS print (x, len(x))

cat 3
window 6
defenestrate 12

58

IR BBIERFIA L OV RPN 2P AN A A XA DL o aniR

RAEER RIS S (B, SHEED , IR BOECE R A, HITIEFR R R TT
E R RIX R

>>> for x in a[:]: # make a slice copy of the entire list

if len(x) > 6: a.insert (0, x)
>>> a
['defenestrate', 'cat', 'window', 'defenestrate']

4.3. The range () glﬁ

WRARE E AN EAEFI], WEREL range () RIRTTE, EAR—NEELHEER:

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

S WNR O -

range (10) “ER T —MEE 10 MERIEER, EMEERMRGHEIT TR MRAN 10 9513, Pl

MR A RIEEE T ARAE . BATLALE range () BRIEM T —MEUETFAS, B T LATRSE — AN
fbitE (RERE, ANIXBERN PR


genindex.html
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index.html
introduction.html
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_sources/controlflow.txt

range (5, 10)
5 through 9

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

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

i EEABERZ G I, W R Rgs 58 ] range () A len():

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

Mary
had

0
1
2 a

3 little
4 lamb

A, ZFE T T EREH] emmerate() » 165 W 7747877
BERAR R AAT Bl — AP S 1 2 R A A R 15

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

FEAIA T T range () BRECR I IXTREBINERL—ANIIE, HFELEEIHFAL. JREREH, ©
R RENS R R I SR FESIR X R s EOA T W8 ER, B AR IERIESIR.

PATIRILINS G AEACHT 5 RV A D S L 1] B AR 2 78 v 345 B 80 0 L 381 45 1 R Rl 54
= HbE (SH0 . RINTCE WK for EABAZSE—A B o List() RER DI (
HACHD » EMNAER R eI

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

MERAN B RIE LR A AHER GFR) FATIEA R NS H R

4.4, preak %D continue iE/FTJ, L)L&?E%EPE‘J else %lﬂj
break iEA)F1 C UL, H T BEHRILI—2% for Bl while fH¥f.

TEA AL — A else TH); EEEHIEEENINER T for ) BATHRN false (X T while
) AT, (EIEHE break HIERITEIL FASHAT. LU FERFBHIRGIRE R 71X T4

>>> for n in range (2, 10):
for x in range(2, n):
if n % 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 * 3

(Yes, KR IEWIHIRIG . BAF: e1se AR T for B2, AR if 154).)
continue 15 )52 A C SR, EFRIRMEIIELLIAT T — IS


datastructures.html#tut-loopidioms

>>> for num in range (2, 10):
if num % 2 == 0:
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

4.5. pass = /FTJ
pass A A WA BRI TIRLEL BB G A, ERFA AWM S, Fn:

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

I T QR RN K

>>> class MyEmptyClass:
pass

F3—Jilil, pass AT CLAEGUHT GRS FH R MR Bl il A ) o5 A2 ARF o R ALEARLE SE R K 203 1 K8
% . pass AJ LLERER (40 2L

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

4.6. & LR
AT LAGI A — AN KA AR 30050 0 4 A0 S5 B

>>> 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 = Db, atb
print ()

>>> # Now call the function we just defined:
... £ib(2000)
01123581321 3455 89 144 233 377 610 987 1597

KEET def GINT —DREEK « ARG LA R MEFHEASBIBES . R RIE A
FATITUG, AR AERER .

BRI B — AT 5 A AT LUR AR R 255 500K, XA SRR R SO 25 8, BN
docstring . (£ KT docstrings 1E BiESH L7774 « ) AT Bl docstrings B34
FRAE LR T T BN SRS, Bl LR Pl AR A B N, RIS LS docstrings & — M
RISEE, ke R ST,

R A 22 R BRI AR B A TR S R MRTIIUE,  ITA RO AR S A A R E AT G
EREAT5ER. ZESINERERBTTRPER, RNe2O&RMNRHT TR, K2R
TR, WARNEATR. H, 2RZEARERSTEZRE (BRI gloal iHRmH) , K
E AT B S .

R HOG| I SERR 28U O BCR N SN R AT 53R, B, SESRGE 2Em/H  GXBRI F B —
ARG S TARZRIVED o [1] — DR — DR EE AN, — DR SRS R
AR B G

—ANEREUE ORI S RN GRS . R IR (BIREAD f—M Python figt e ds
WEN M B E X HCIIRR . IXAME A DR T Hefh i) 4 7 (BIAER AL, ARG E R ar BLR S ek
B . AT LA I R i 4 AL




>>> fib

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

>>> £(100)
01123581321 34 55 89

WER R S HAE 5, IRATRE RO B fib AR —ARELL RN BUVEIFAR BIME
faTfEL. F b, WA return A MRREUSL LR A ME,  BIGE —MSS NRBIE (5
None ) . IX/MEBHN None C(XR—ANWELHFK) o MR vone [HAEMEWHEHIE, WAHET
H‘JHM%@Z%%&%@*%%%@N% CBIAG EAEMT N o WRRISCAEE B AME RS A, 15 6EH]
print() BREL

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

SE AR B RE PRI E T SR IR E,  TARTEE, SRR

>>> def fib2(n): # return Fibonacci series up to n
"""Return a list containing the Fibonacci series up to n."""
result = []
a, b=0, 1
while a < n:
result.append (a) # see below
a, b = b, atb
return result

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

ANUART—#F, XA 7378 17— 2531 Python Zhifig:
o return A MBRECTIR B —ME, AHFRIERN return 3R [0 None o IARSE A 2R [ None

® iE 4] result.append(b) MRNFERIH resuit FI—A 774 (method ) . FHike—NMET"EN
Xﬂ'%ﬂl‘“%[%l, E?ﬁﬁiz?ﬂ obj .methodename ﬁiﬂg obj ZEIL:%/I\SM‘% (ﬁﬁ‘éz’%*’l‘ﬁﬁ_iﬁ) ,
methodename A& e ME A FRBYE N HITEN M4 . ARIPIREE AR TE. AR
FIREA IR 5, (HASRE.  CUHURE LH SR RETURI AR, AT RESs LI Fp
1BUL, class WIE X INEEN 25 ) o RBIHER append() HIEHFERN RE XL, BRFER
A=At R . BB EZERT result = result + [b] , NLREHEE.

4.7. 7R\ Python e #E X
E Python i1, {RMBAT LI XA % FEMMBEN. KA SR, TR A .

4.7.1. BRASHH

RERB—MEREA D RENSEHIRERINE. X204 UG EL e SR SR VR 2 508
RIS HOR KRG il

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', '
return False
retries = retries - 1
if retries < 0:
raise IOError ('refusenik user')
print (complaint)

no', 'nop', 'nope'):

XA e KT LU TUARAS R 7 S A

° Réﬁtﬂﬂ‘gﬂf‘]?ﬁ ask ok ('Do you really want to quit?')
L4 éﬁtﬂ*ﬂ\ﬂlﬁﬂj\]ﬁﬁ ask ok('OK to overwrite the file?', 2)
i ﬂ%éﬁﬂﬂﬁﬁﬁ%?‘ﬁ ask ok('OK to overwrite the file?', 2, 'Come on, only yes or no!')

BRI TIEND T in KEET . EWMEFFIPRECEL N HERIE.
ERUMELAE PR H & X AE RS, W0 F os:


classes.html#tut-classes

i=5

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

K=t 5.

HEES: BOMIRGIRE R ZERLBOMEZ AN R G AR, sk, 7l
RLZHEEI LG Blhn, NI R EUE S R & 2 GITTHD A4 B

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

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

X

[1]
(1, 2]
(1, 2, 3]

URARAN AR BRANELAE J5 B2 F o R, ] MR T — R 2 SRR

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

4.7.2. XTSI
BT L A7 M LSRRI, TE A kegword = value o Bt LA FIIBRH:

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, "!")

HEZ— A WIESH (voltage) LA EANFIIESHL (state, action, and type). FJ LA LU T IAE— A A

parrot (1000) # 1 positional argument
parrot (voltage=1000) # 1 keyword argument
parrot (voltage=1000000, action='VOOOOOM") # 2 keyword arguments
parrot (action="'VOOOOOM', voltage=1000000) # 2 keyword arguments
parrot('a million', 'bereft of life', 'jump') # 3 positional arguments
parrot ('a thousand', state='pushing up the daisies') # 1 positional, 1 keyword

AN B JURR IR P 2 R

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

W, ZRIRLA CGERS) MESHERRARRE TS, KRR TUIRA TS T .
HZREA - ANBOMEIFAEZ., RS REN 2 WIRE—AE R — AT, 568 S50
RS AT AR R T . X B it S bR A T LR B A 451 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'

A=A *nane FIZHIS, TE—NTFH (S0 typesmapping ), ZTFHEAE TIARH
WHERXSHIRP R RT 2. XBEARESHSGHEH —ATEU mare  CF—/NEFEAN4D
B SE, el— Mo Ch—Thaang) , W8 VA RA BIER S8 L

%%ﬁﬁo ( *name UZ‘@-:'E **name Zﬁﬁtﬂ%) Wﬂﬁﬂy &ﬂjig.ﬁéiﬁ)‘(#/l\@ﬁ




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

print (kw, ":", keywords[kw])
B DM R A
cheeseshop ("Limburger", "It's very runny, sir.",

"It's really very, VERY runny, sir.",
shopkeeper="Michael Palin",
client="John Cleese",

sketch="Cheese Shop Sketch")

IR E LU N RATEL

-- 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

EEAEITED %y 2T U AR RIS sort() 771k, HIEITE, 3T ENS R fI05T /& R E S .

4.7.3. WBSHIR

R, —MRAERRERR W DAL B TN S S 8. RES e - od (B0
TCHAFA ) o FEIREER RN BN SECLET, W UAFR 2N EN S

def write multiple items(file, separator, *args):
file.write (separator.join (args))

W, R we SERSEIIRTRE A, BIOVENTRIETARRRMA S Bsm i, £
FTHBE *args FHRIZHR KBTS, XRWE, MITRGERNERRT, AR ESH.

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

>>> concat ("earth", "mars", "venus"

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

'earth.mars.venus'

4.7.4. ZHINR M7 Ir

T MRS AIREABNSHOLR—MIR, EERARREEEZ 2T~ ISH
o XIHEIRESE A BIFIRSFITR. BTN E KA range () 75 2 LML start, stop Z4. JRA] LIAE
P BRI — A = #RVERPR A St S BRSO

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

[3, 4, 5]

>>> args = [3, 6]

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

CAFIREI T 30, FTRMER] < 3AEFF PR et 32 808 7 it

>>> 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 (**d)
-- This parrot wouldn't VOOM if you put four million volts through it. E's bleedin' dem

Ll | u
4.7.5. Lambda £

T SEPRTRE, A UMNEEERBEEIE S Lisp THIATIGEIMARI T Python . @it



datastructures.html#tut-tuples

lambda KEET, TICLGIEEFNIE Y KB XA - DREREICKH N SEHM:  lawda a, b:
a+b o Lambda JE 3T DUH TAL M7 ZROBREON Geo i THEEMRS], e A fef — sl ik s,
WECEPE, e R E R HOE PN AT . KT IREREUE X, lambda AT EUASE
AR S| A

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

>>> f = make incrementor (42)
>>> £ (0)
42

>>> f (1)
43

4.7.6. R TAT ER

KB RSO AT S BB A

B ATROZAER TR GBI Ao AL, AW K Fod X 54 8RR, RO EATTAT LA
FgAe 7R (BRAEX AN RS R R XA RBERAE BB o X AT R ARS 8Tk,
LAR S 4R

WERSHE TR A 24T, B ATROZ SRR, 53T RITEAIRIRI# B . 3 ORISR %A
— B B RV . IR

Python HIERESS AN N ZATHISCRY 747 R vh L BR A HE, T LA BRI 24 5 s bRait. XFF &
HHEE I B AT RS NIRRT IGE TEA SO gEEE . (RITARS TR BN E
W REERIENG S, W B RMAEE. ) BAML T RTA R RGeS, BTHA
BOZA i, WERAARERTE, A E ENZIE R B A KBRS T R R T I 505
GHFZB MM

PUR R — A ZAT SO 545 83 1R Bl

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

No, really, it doesn't do anything.

e

pass

>>> print (my function. doc )
Do nothing, but document it.

No, really, it doesn't do anything.

4.8. fdifh: gwAL XU

e AR LS — KR IR Python F2/7, REHMEINE— T YN 7. KREHIEF TLL
G (ESEEMARNG, AL EIUMAFR RS . AR E LS. R XN E 5
BN ARE, TR R A ARG A XURS X AR HE B o

X1 Python, PEP 8 51\ T RZ ¥ H MG NG T B4 7 — D, P AUr i 4hs
K. A Python JFACE#MZ 3 —F, K2 HCE i # xR 7 00

o M) 4wk ik, TE TAB.

FENEE CRTLURE TR MURGREE (E 53 i), 438 —MREFKFrt. TAB 51K 7T
—EEREL, mAFA.

PrAT LA R A S 79 545

XA BT /NSRS B, AT Pk R SR A e HE R LM SO

FER AT S R ER BRI, LR pR B R KA o

FIRERITE, TER S —AT

i P SRS 7

ERTEEIRAEFT L, GE SR, HEFSBEMAMERK: a=-fa, 2 + 96, 9 -

Gi— R BMEm A

HEF R wwnme, RENINELR A5 0 reig. SR seis MENINEME NS OF
TRMTTERFRER 2/HED .


http://www.python.org/dev/peps/pep-0008
classes.html#tut-firstclasses

o REF LM gD, WRIRAISH B KR EEE L 2R55.  Python FIZRAENL R, UTF-
8, HZE @M ASCI a2 TR BT

o [FAFE, WAEMEAAE ASCN FAFRIBRIRAT, FRARRA FITE M) 2 0 15 808 4 A0S .

Footnotes

(] ks b, xR fh O Em . RN — DA RG22 R
REMEMARL T IEHABIFIRFD
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ABEVEMTE TR C LR B — iR, FIRERAIN T — LR N .

Nl 51 < Tl
] Python [ 3I R Hla R MW EH L ) Trik. X ELZPTH IIFIRXT R 7%

list. append(X)
NI RBIMBIFEERNLE R, HAT atlen@:] = 2 -

list.extend(L)
B MEEN KPP TREBEME S —ADFRS, HET afen@:] =L

Previous topic

o D list. insert(/, X)
4. N Python Jitf

R EMBBA—NTTHR. B—NSEREEBAB TR TTRERS, Hla
Next tOpiC a.insert (0, x) IAANFIEANEERZ BT, T a.insert (len(a), x) MM T a.append(x) o
6. bk

This Page

Show Source ([])
. 1ist.pop(|/
Quick search RO A B TEE, JER . USRS AR, a.pop0 EEBE—ATE. 0
I ZEE R PG . iR | B B R R XA SRR TR, R SR IR A —
HITHE S, R G B AEPython FE 5% TNl Bl b HUbRic . )

list. remove(x)

MIEREER PE Y X I — AT WA XFERITR, MR B — MR,

Enter search terms or a module,

class or function name. list. index(x)

R IR [ R R —AMEA X FITCRIIR G| R TLACH) 7T Rt 2 ik ol — M iR
5 Bl FH 5 B
list. count(X)

EA R BADT S A X TG H LI R

list. sort()

XHEER I TR AT HE R -

list. reverse()

AR T TR .
NSRBI R TR RS TT i

>>> 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)

>>> a

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

>>> a.reverse ()

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

>>> a

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

W RFEEKIUE insert, remove BUH sort IXEAEMFIR I 7 EBA $TENIR BI{E~E /TR 4] None
[1]_ 7E python H 5% BT A] 28 303 SR IR J2 48— et hJE I o

5.1.1. JBRER S {EHEHALH]
HE BT LA R VR (R OO — MR, MERRAEARESE OB S5 1, SR E R

I — MR Oaitsed) o M append()  J5¥ERTLMHE— DU MBBERTT. HARERSI 1
pop() JiiE T UL — D IC R MHERITURE R R . ] an:


genindex.html
modules.html
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index.html
controlflow.html
modules.html
_sources/datastructures.txt

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

[3, 4, 5, 6,
>>> stack.pop
7

>>> stack

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

>>> stack.pop ()
5

>>> stack

[3, 4]

7]
O

5.1.2. EHER J/ERSIE

PRFT A HER AN S, BREIVE9%EE MBUR S, S BN TCR SRSB R (Jeits
) o A, FIRZHEHBCERA R HXTRGMIIRAR BB AR 78Sk M ai AR5 R 12
(FN, T ATk, ERNENIIRPOFIATE -

FEPLBAF, fHH] collections.deque , B INTEE B P s m AR BTt 140:

>>> 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. FIFAHEF

ST AT I B SIR St 7 — DA R T R, Al RN R Ol DR — LR AR R T
FUREEAS A Il R B A e R QR A2, B i i A R 2 M TR B T 4
i, B EA 16— squares i &, 1] L& i 7 =

>>> squares = []
>>> for x in range (10):
squares.append (x**2)
>>> squares
[o, 1, 4, 9, 16, 25, 36, 49, 64, 81]
AR REE A S H B T i a7 =
squares = [x**2 for x in range (10) ]

JX‘H_:',*H%I? squares = map (lambda x: x**2, ranqe(lO)),fﬂ%iﬁ%ﬁﬁﬁ?@ﬁ?ﬁu&ﬂﬁﬂﬁ‘ﬁa

FIFAE T AR S — D RIAXNIE SR, RIEXF MR for 74), ZJRATUAFHLA for
B i T GURE IR, mRIAAHAE IR T for A1 if 7A) 1R SCUHSE R A 45 R B

Bt W EBIRIES G G IR TR, WERICER Z WA i

>>> [(x, y) for x in [1,2,3] for v in [3,1,4] if x != y]
[, 3, 1, 49, 2, 3), 2, 1), (2, 4), (3, 1), (3, 4)

I

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

TR RPN IET I for M1 ig AT .
IRAREAR R A e, AN 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 list 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**2) for x in range(6)]
[, 0, (1, ), 2, 4, 3, 9, (4, 16), (5, 25)
>>> # the tuple must be parenthesized, otherwise an error is raised
>>> [x, x**2 for x in range(6) ]

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

[x, x**2 for x in range (6) ]

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

| FefE T An] A R A AR IA A BR

>>> from math import pi
>>> [str(round(pi, i)) for i in range(l, 6)
['3.1', '3.14', '3.142', '3.1416', '3.14159']

5.1.4. MEMFIRHAE T
FIFE G R AT LA ES.
HIELL R 3 JEHE, SRS = KIEAARISI R

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

B, WORVRAESZHAT MG, W] DA (9 2 4 5k

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

BHITHE B, BRI RAETRRXT for JETH KA BT RE, FrEL EBIEEN T

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

>>> transposed
te1, s, 91, (2, 6, 101, [3, 7, 111, [4, 8, 12]]

SR, AT R R

>>> 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
rex, 5, 91, 2, e, 101, (3, 7, 111, [4, 8, 12]]

FESERRH, VRIS B XA N B R O R R AR IR F) o XTUEAE L 2ip () BRECKE S8R SE 4

>>> list (zip (*matrix))
[, 5, 9, 2, 6, 10), (3, 7, 11), (4, 8, 12)]

BL2XRTRTHEMNES O W, 2% 280/X19 77

52 del ig/@
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AATTIEAT LA BNZR %2 58 (R ST A2 EOR B — D70 gel  iff). EAFTAHREIER
pop() Jiik. 1HF) el i A LAAFIZR PR T) i BB 2 BAN SR (BATUART A il — A T7 i i 22 4]
RIMELIIRATI D - Bl

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

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

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

[]

del ] DL JHBRAEAN AL
>>> del a

R HEsI @4 o 251 R (ERS—MERSENIE) o« BAMEEHAA AT LA S el 1)
e %,

5.3. AN

PAVE RN T AR @A KR, GRS MTIEERAE. ei12 55 K3 (S typesseq
) PEIERR. BN Python & —MNMEAMEBLKIE S, RWATRSIMALERFIEER, KEAHS—
FEEFP SR 7oA .

— AN TCHENE S BRI E AR, Fin:

>>> t = 12345, 54321, 'hello!'
>>> t[0]

12345

>>> t

(12345, 54321, 'hello!'")

>>> # Tuples may be nested:

.u=¢t, (1, 2, 3, 4, 5)
>>> u
((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, 3], [3, 2, 1])
>>> v
(11, 2, 31, (3, 2, 11)

WpRpT I, ST RN SR A S, DMETIERE IR EL . RN A LA B A 165,
AR FETHRZLAN RTTHRE D ERORIEX D) o ARSI — ML
R OXEIRAT OB BRI R o BT LG & ARt R Ted, flngER.

HARTTAMPIFAREEL, ENEHEFEAREAF N HLMA R HE. TdARE Hig. flim (x y)
ARBRAS, lE R R R LRSS e R AT, AR

—ANRFERIC ) R AIE B A AN T R I N T IE NSO, i B SRS
Ao XSS A AR e B ST R oA A DR TR NE S (RS TR
AN—MEEARERFD o HBE, ERFK. Fan:

>>> empty = ()

>>> singleton = 'hello', # <-- note trailing comma
>>> len (empty)

0

>>> len (singleton)

1

>>> singleton

('hello',)

WEA] £ = 12345, 54321, ‘'hello!' ;& JLZ#/FE  (tuple packing) HI—/MglF: {4 12345 , 54321 Fl
'hello!' MidtZEE ol . HOUHIE Tl e R IX ke

>>>x, vy, z =t

XA ES LU LRI T 5, Rl Fhlprs Ewth 4. FodRs 2R M T e H
S5EMTTENEERE. BEERKRIESEH (mutiple assignment ) sz R o 538 1 E 5117

i



5.4. &

Python iS4 7 — MR A——set (£4) . EAER N EFAEETRNE. EATHEEARE
KANMRAY G ES LR, EEWNRIETE  union (BE) , intersection (%7) , difference ()
1 sysmmetric difference (WFRZ4E) ZHEieH .

KAETE set() REOTURBREIEES . TR BEGETES, RLALEH seto MAE 1 - )&
FHT QRS TH, TAVE T A A — R4 .

LA S — A ] B s

>>> 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

>>> a = set('abracadabra')
>>> b = set('alacazam')

>>> a # unique letters in a

{|a|, YrY’ lbl, ’C’[ ldl}

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

{'I', ldl, lbl)

>>>a | b # letters in either a or b

{'a', 'c', 'r', 'd", 'b', 'm', 'z', '1'}

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

{'a', YCY}

>>>a " b # letters in a or b but not both
A} L}

{'r',

oy,
S
5
N
=

el for lists , X HBA —FEAHE S RiEXK:

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

5.5. F it

FH—AEHH ) Python SRR ALE 24 (S0 typesmapping ) . Y18 54615 = h AT fEfk
N BE WA (associative memories ) B¢ K& 441 ( associative arrays ) . JFFISE ORI S
RNEG, SRR, FHEL T ARG, KT LR A AR, W A sl
. RTAh RAEFRRNRTE, e MOy REY, Qe EERBAENEE T ENR,
AR AR T . AREAHBERMOE Y, BOARERW UL ZR D, VIHIEE append() M1 extend() 55
TiEAE

MR RE T RARIECEMEFNE: A (keyvalue pairs) H4, BUHZE AR
(EFR—ANTFHZH) o« —FRESUE—-ADTHTFH: . VAR, £XESNRE—H
ESMR e EX, R .

F I 2 AR AE R AR ERAEAE AT BUE . BT DL ce1 SRMMBREE: {EXT (keyvalue) . WR{RH

—ANOLFAER R TAME, DADVZRE T A ER SRS BN — DAL R
H & FEEIR

F A F AT 1t (dkeys 0) B — I TG KR FHRIOE I CnRARE B, 1
FAE ] sorted(d.keys0) )+ [21 H 1 in BT (JEPythonifik) ol LUKYEE S b S 7 2 R 5056
ey GRFI

X B AR A 7 S — AR 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'l]

>>> sorted(tel.keys ()

['guido', 'irv', 'jack']

>>> 'guido' in tel

True

>>> 'jack' not in tel

False

dict() M BT LA E 1M key-value X o @1 2 o

>>> dict ([ ('sape', 4139), ('guido', 4127), ('jack',6 4098)1)
{'sape': 4139, 'jack': 4098, 'guido': 4127}

BEAh, e G AT UM A SR ARk 2 B

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

URRAE T AR TR, A NEN R T S HUEE key-value X HE N5 {E:

>>> dict (sape=4139, guido=4127, jack=4098)
{'sape': 4139, 'jack': 4098, 'guido': 4127}

5.6. TEIF$IY
e L VRN, SRR BI T LU seericens() 7P I IR

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

gallahad the pure
robin the brave

FEFF AR, 2R 51 A7 B AR BAE AT A emmerate () BRI£K IR 7521

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

0 tic

1 tac

2 toe

IR B 2 (P51, T LAEA] zip() $EAAIT .

>>> 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(qg, a))

What is your name? It is lancelot.

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

i B RS, SEIEFEN A, RG] reversed() BRIL.

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

= Wwo Jo-

BRSSO A U 38, AR sorted) BREL EAMBNETI, MARLER —AHHCHT
51




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

orange
pear

5.7. TN A
anide A 15 A0 46 PR AL BRI B, T FLT B 4 (R MO

FUEHRAERT in Al not in LR BE DXL BRAERF is Al is not FLEPI DX G2 B
X AME IBERX I AT AN A K. ITA M ELAGRAE AT R MR AL SE 2, IR T I 8 E 1%
(=

FEBARIERTEMER . fllla <b = c FHERET a N T o HFH b EHT ¢

PR VT LU I S SR VB RF and A or A, HEERBISSROTLIA not SKRHUR L. X EEHERIERF LI
AT L BERAERF, e, not EAHREMILLH, or LEHKEAL, FTLL A and not B or C
T (8 and (notB)) or . MR, FESWAILIHTHERER,

WREAETT ana M or WARME FBSERIERT - EAIMSBONE AT, — B4R UL E s k.
Blhn, R a M c NI B N, A and B and ¢ AT ¢ o MEMT—ANEERARZ AN, KK
BAEFTHIR BHEDE F R R m — R

] DAE B A e R A SR [BME IR 2s — MR &, i,

>>> stringl, string2, string3 = '', 'Trondheim', 'Hammer Dance'
>>> non null = stringl or string2 or string3

>>> non null

'Trondheim’

i EERAZ Python 5 C A, ERIEAAEARME. CRF AL, Adelh s —
KAE C P ] 2 AR R AR AR U — IR T = #4E4T .

5.8. LB FHIAL EIRA

FRBI0 BRI LS MRS A B L. HOAHRAEZ /7 AT B BTN TR, WA
M, BiokE T HEIIEE R WA, stteiEmiooe, KIS, BRI FPoI e it
WERMATCRA S AR HEFH, $s A7 iy L. DR AP HI T 5 IS, B
IWHNFFIMSE. R —ADFIESH —DFIIRYIIR TP, BIER—NPIHNT A —D 755 &
(7 P LIRS P R ) ASCINIY T 1 A2 R R 471 2 [ A A — 25451 7

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

(1, 2, 3] < [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, ('aa', 'ab'")) < (1, 2, ('abc', 'a'), 4)

B E R R I AREN < B > RN R R EAA GE N ETEGE GEN . i, REEUE
KRB N BAE AT L, P05 T0.0. BRI 2K — > TypeError 74, 1M
AR —DREERILE R
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6. fRER

WRARIB Y Python AR 85 R BORTHEN, IRIAERTE X CREBATNE) #MaEk. B, WRRAR
BG5S HERMRET, R R I A — N SOR AR AR 2 SAF, IF OIS SO A e
APAT o XAV AIA o BEREVRIOFEF ORI, (R E A FB LN ES T
HEP SO AF . AR T REARAE AN ORR b A AT IO R 8 TSR AEAE AR E AT B h PR $E &

N T RIZEETRE, Python $efit 7 — Ikl ELNSOIF iR BGE S, AERIA B il R a3 i — NS L
RSB o ARSI RR N AL s B e CATBL 2A B 53— MR 4220 h (FE
AAAT IS AT CUR I AR AR AL T e, JF HAE Tk 5o .

EHURAHE Python 5 UFIR BRI SCHE. SCHF At R AN b oy B4 BERBEE (HoA—A
FRHE) ATUHEREE  name B3 @, AKATCUHE SO SO ESTE 260 B 3 a0
—/MY fibo.py IS0, SEANUTR AE:

# Fibonacci numbers module

def fib(n): # write Fibonacci series up to n
a, b=0, 1
while b < n:
print (b, end=' ")
a, b =D>b, atb
print ()

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

BUfEEN Python M R4S 68 T LU iy & NI
>>> import fibo

R BHAE fivo PRIREBEI AN LATHE G EREIIN TS fivo o IRATLLE A
Fe R 77 305 A e AL

>>> fibo.fib(1000)

1123581321 34 55 89 144 233 377 610 987

>>> £ibo.£ib2 (100)

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

>>> fibo. name
'fibo'

WRAT FAE R — A 8 RO BT — DA &

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

6.1. PRSI

BT R HUE A, B AT DL S AT BT IR . XA — ORI A . AT 2
A PR HHTT PAT — K [1]

BRI H OAH AT 53R, BB A ITA IR B0 SN R SR M. Bk, BBk
F A MR N B AR A i, MR FRAHOE SR e R R AR . T3 —AT5 1
Pk WERVREA VI RIS B CAERU4,  RT LU 51 R O SRR U R ) 42 R A

modname. itemname o

BEHRAT LA —A (PR IR ITA ) import TEAITAERLERKIIT 4G (B 21
A), RIFRES]. PR ARG SN ST SRS R .

import 1 f1) K] — MK ELIR ML SN RO b N i 44 BB T8 SCRh . il an:

>>> from fibo import fib, fib2
>>> fib (500)
112358 1321 34 55 89 144 233 377

RFEA S MRIIE YR P FAERY (W EPUR,  fi0o BAESD -
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TR AT LU AR TR A g X

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

ZAERTEL AT R T LR RIZR( JFk 4 .

7 B AR AR LB P ARSI — DR ]« SAPTH, PO AR AR
Bo Ak, AL ZEHRITES 1.

Note: i T1kfE%E, t/l\’f‘i':ﬁ%f’i/\ﬁﬁ%%% WA, B, WERIRE S TR
i m*ﬁxEﬁE’JJEJfEJZ/A\~A1‘ﬁﬂ% AL reload() HHF

Iz, Bl reload (modulename) o

6.1.1. TENBIARIAA T HibR
45 LA 75 SRIAT Python BESI, LS IARE I8 £ BT

python fibo.py <arguments>

B RS 1 AT, MBS ANE R, AN name BREN " main v o XHEET, W
RARLEREL S I 0 T AR

if name == "_main
import sys
fib (int (sys.argv[1l]))

AT PLLE SO AR SN — A A A AT . BACED R ERERAE N “main” SCHE AT
B -

$ python fibo.py 50
1123581321 34

WERBEHRAE RN, A PATIZ B

>>> import fibo
>>>

S IR T R B0 CRABRAE A SRR T 5O
6.1.2. BRI

FA AN spam [URRHUN, ARSI AT H TR AN spam.py KISCHF. WEREAT RIS,
A RF| sys.path BEPEHIHRIIRPERK. sys.path LEIVIGER B LT

o MNHARHT: CHHHT) .

o FREI R pymovents FoRH SIS (X shell R pam B REEE, B2
H 34 (1512%).

o Python BRik 4 B G 2R

Sbr b, RS D sys.path  AREIE MBS H FAREH, 2R EYIH B E TR RA
(E#F AT H) ,  peraonearn M2 H k. XFEBL SR VE Python B2 1 g 4 i 2 Cle i 5 i i e ¢
FIAt SR 2 I B e (0 3 47 B EAR rpUaAT (R IRLAS, Py LU S A AN L 2 Al b A
WEY, BIFEF AR Python &2 it S A SRR INE . Xl H 51Kk, S0
FrifE S LT R 2 IS

6.1.3. “4aiM)” Python (4

YT EIH T REFMHEBRIERE Y, A — M SR ERNEETNE, WRAE span.py FIER BT
FFAE =A% spam.pye BISCHE, BN spam BRI T %" ( oyte-compiled , —HEMIZIFE) AR
7, T 6] & spam.pyc FIX R spam.py & DO [A] {8 SR 7E spam.pye  SCHFAR, A0 H & AL
fic, .pyc XCH-ELHE2NE .

T RAFENANE spam.pye  SCHFMAEM TAE. — B spam.py MIIHEE, o SR O R RCA 1)
spam.pyc o WUERAALMERE FEEANARL), AR span.pye AFFSMATER, B RIBE 20 .
spam.pyc AP G ML, FT LA Python #EHL H ] DAZEA [FI 22 AL 8% < 1AL =

Moy AT



o UL -O 24 Python fitkeasid, SAMRMAARDIFRIFAE oyo A BUERIDLALER BEA
REHY: MR THE (assert ) i), i -O 2%, frF K755 ( bytecode )
WA pye UIFHRNE, oy STIFEGN B ILALARRD .

e [i] Python 3L -O S5 (-00 ) SPATEAMAM iR, XH/Re4
EFRIORER . BUERIDLLES, R NTRSTHMER T doc 78, ARUENEER .pyo L
o PUOAKREEERE MO T X S AR B ) I, R B2 R AR € TC R 3 & A X — 1 300

* KH .pyc XMFE .pyo AFPRIRFARHARA oy XHFRIBITER:  pye B .pyo XA HE
TEBATINE i {5 B PR — Lk

o I IALAE AT SATIBAT AR, NNz A G2 # —EHIAI SN oye B pyo XA
AR, ACRIAH)  EACE AR — B L, SRJE AN R BIIA SIS, T LR
AR R B AL AT DLERAE A7 4T TR E — > Lpye B .pyo XfFS

o XFTRE—AMEEE (XBIEGIFE spampy —— %) , WLARF span.pye M (B span.pyc
» FEAE -O SN TR spam.py SCMF. XA AT ELFTBLAAR LB T8 17) TAEHT Python £

B o
* compileall FEHUFTLIOAHRAE H R IFTABIREIE pye XMF (BEMEH] -O ZHBIE pyo T
) .

6.2. bRt

Python #H — MaEREREE, FERAMA MRS, &8 Python ESETFM (WEHIEANESH
FMD o AL E TR, XEEERT RO RIES A —0, (HREEN
BTMRERT . ZIEANTRENR, WENTHRGHHERERGIR AV MR O X
HESZE— MR TIRE &N EET. Flil, winreg R HIRHLE Windows R4 L4 H. H—
NEARPEREIER: sys, XMEERNE T HE 1 Python i Reds . A5 & sys.ps1 Ml sys.ps2 & X
T ERIR S B R AT

>>> import sys
>>> sys.psl
'>>>

>>> sys.ps2

Al Al

>>> sys.psl = 'C> '

C> print ('Yuck!"')
Yuck!
>

KA A A iR A 1A AU R RO

A2 sys.path SEMPREEMEBUE R IR T AT IR . ERMEACE pymonears H1461L, WRBOA B
JE pyrHONPATH , il i1 A B IO BOMELRIAR L . AR AT LA ARAER) 74 s A2 2

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

6.3. air() EKEL
BB air() TR G B S, BRI — S A 0

>>> 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']

TZHOMAN,  air() B&EGR 1217 E S 4

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

>>> import fibo

>>> fib = fibo.fib

>>> dir()

[' builtins ', ' doc ', ' file ', ' name ', 'a', 'fib', 'fibo', 'sys']



EEIZIIRIIM T A RRNAAR: AR, B, W, %%,
dir() AN ERBANEEY . QERIRESHX AR, EAEARHERR _builtin _ HE

>>> import builtins
>>> dir(builtins)

['ArithmeticError', 'AssertionError', 'AttributeError', 'BaseException', 'Buffer
Error', 'BytesWarning', 'DeprecationWarning', 'EOFError', 'Ellipsis', 'Environme
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', '
StopIteration', 'SyntaxError', 'SyntaxWarning', 'SystemError', 'SystemExit', 'Ta
bError', 'True', 'TypeError', 'UnboundLocalError', 'UnicodeDecodeError', 'Unicod
eEncodeError', 'UnicodeError', 'UnicodeTranslateError', 'UnicodeWarning', 'UserW
arning', 'ValueError', 'Warning', 'ZeroDivisionError', ' build class ', ' deb
ug_ ', ' doc ', ' import ', ' name ', ' package ', 'abs', 'all', 'any',
'ascii', 'bin', 'bool', 'bytearray', 'bytes', 'chr', 'classmethod', 'compile', '
complex', 'copyright', 'credits', 'delattr', 'dict', 'dir', 'divmod', 'enumerate
', '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. 4

0,308 A 15 P B s MR 44 " S M A R A 42 ST, A, 4408 AR HIRERSER T 4408 a B4
B B, TR P RBCRR AR AR AN [F) (R ST S ] DA S 4 R AR B (R A L 5, A A A
WA 715 NumPy 5L Python Imaging Library 22 J&[7 5] 25 e 4RH4 0] LLIRE S ik 22 8] 1) iy 44 v
5,

BB ARBLAE AR B — MBS (— A7) RHE— AR 5 SCHRI A S M . A7 78 UMK 75 3
*%ft (@ﬁﬁﬂﬁﬂ]ﬂ@*ﬁ@z%iﬁlﬂ, Wjﬂﬂz .wav, .aiff, .au ), :J:%r %TEKE%@E"]I1¢*§E§
A, IRBFEA—ADABIE KN OES. 7RG A & R MR 2 A FERHRE (Wl
WRE, WnEGE, SRS Thee, Q1A NGRS, FrBUREIA — MR PR AT IX 8
Bl RINBTT R RIXAET GEIT 200 SCHR R RFEAT 204D

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
reverse.py

filters/ Subpackage for filters
_ init .py
equalizer.py

vocoder.py
karaoke.py

[N, Python il sys.path MR BAERLEX ML T HZR.

ATk Python f5 HoR AN AR, HRPLAEE  inic py XfF. ZRNBS—DEHERE
A7 B S TC R B TR S AR RS R B AR T B R, o string o EeRTERATEALT
RTEE DM anic py XAFRIAT.  SRE WA DSITERPIIRIANT, 83 € XRG4
a1 .

FP AT PR B LR e A, i

import sound.effects.echo

X FA T sound.effects.echo LR, & FRIEIL SE B M A BRG] .

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




FAEIA AT BLEFE 5
from sound.effects import echo

ZFERUINEL T echo THLLR, JF HALMEAEBA WAL T thal LIEH, prelenr blan 75
M

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

BA 75— MR T B S\ R e &

from sound.effects.echo import echofilter

R RN T echo THELHR, (HIXFEA AT LA ELFEH HI &) echofilter() BRI
echofilter (input, output, delay=0.7, atten=4)

TEVERE A H from package import item A IGFAME, XAFI (tem) BEATDLREHH—A
TR (B—AFa) , LR E XMHEdmda, BRE KBUEE. inport BT SN
RBEPHRENTI, MREH, EfERg— Mk, Jslngie. mREARIE, 251Kk
—/™ ImportError 5 .

*H&y ﬁ)ﬂ%‘éw import item.subitem.subsubitem Jf_ﬁéﬁgingHTJLv K%?Iﬁ%ﬁ%@, %E%%Iﬁﬂu
B, EARERTI 7B E XK. R .

6.4.1. \* FAHE

}}[3/4\ é'l)ﬂ):":'ﬁj: from sound.Effects import * Uj’/ﬁ\jiﬁi’ﬁ’/éxgq E_EQ*EEP, 'éi%ﬁ%téffxﬁ::%éﬁ*ﬁitﬂ
BFFTE TR, RESANEN. XATRSEREEKNE, 3f B HIRR 2 S Fs, 2
BT AEAREAFANE.

X TR MR R ME— A kT Rt R e AR S — I BRG] o dmport  TERIHZAN R SR AFREATHE
#: AT from package import * B, WIRAHFM  inic .py REGEXT —NEN a1 WA,
AR IR AR PG B INBR A AT RN . B &R AT AR & W DME R FXAFIR . Rk
& A8 import * B S AT G A B, A WA Be S EASCRFE Cimport* ) o 4,
sounds/effects/__init .py lX/[\Iﬁ:ﬂﬁE@?ﬁﬁu F'ftﬁ%

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

ﬁ%‘zuﬂi% from Sound.Effects import * IE/FTJ%}J\ Somld@,q:'%‘)\ U\J:Z/l\ Eﬁn’ﬁ% B"]%*ﬁﬁ%o

IR E T X _all , from Sound.Effects import * iB4] A2 M\ sound.effects T FANFTE KT
. Titurhe 2 bma, REHENZFANT sound.effects . (ARESIZIT  init .py HIW
WIAHAREE) DLRAPE XM ALl SN EHBRMN _init oy TRATE w4 (L
LS AR TREYD o FREMARE 7 ARRRK import 15 A WAL IR SN TR, 25 18 LR ARRD:

import sound.effects.echo
import sound.effects.surround
from sound.effects import *

FERXABI T, echo Ml surround HEHLGN T AT AT 44 25 M0], 2P AIAT from. . . import i)
ENTOLE LA sound.effects W T GEX T a1l WMIFEFELAE) .

R ERHS N twport + INE R FHAFREMEX &, VR IE A 7 RS o
X E ik,

13@3, from Package import specific submodule (&ﬁ%ﬁﬁ'&' %%Ly [i%ﬂF@)\E‘J*Eﬂ%%Eﬁ)ﬂE?E@
PR AT, NI R Tk

6.4.2. LN 5 H

WRAEH T TR GREREIT I somd ) , AT LUZAN A B MBI AL 5] N TR
B, R sound.filters.vocoder U FHE(F /T sound.effects fIHff) echo Bk, ‘BEALL from

Sound.Effects import echo o

ﬁiﬁ}y\ﬁﬁﬁﬁﬂf‘]%ﬁ from module import name ﬂ%gﬁﬁ%jﬂﬁﬂﬁﬁﬁj\a %K%Exﬁ*ﬁﬁ'%)\ﬁq‘ﬁ—%ﬁ?
HIREBC RN AT B, A surround BEER9 ], RATLLIXFER:



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

RN B R B A O B P NE R T S A iy & . A F BRI 2 788 v main v
, Python [ T2 T (1 = AR N 1% & FH 4856 SN o

6.4.3. TEHXHTHE

BSCRE—NERFRIREE, _path o fEBM _init py CAHUREHAT AT, RN —
MHFAFIE. ZARAT BN, EEMHT RN T R R IR .

KATIREFT DL T R A g, Rl e E .

Footnotes

(1] 952 B REUE SCRER 75 U SR AT AT IR AT iy B E R 2 Ryt SR TP I & 3N .
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7. i N H

AR R A LR O AR RTINS AT N, s SN A SO R . A&
it g LA REdE

7.1, wg A

BAVHE PR R A BT 7% RIERER) M print () MEL  CR =M SRAEH SCIFER R
write() J7i%, FRESCIFRIE AT A2 sys.stdout « WHMNESWESEFM. )

W, PRAREO A O 2 AR S, AN AT AT BN AR A BB A R VA T DA%
AURIO S SR ITE R R QBB A, JE A R DB R T LB
FEFTOR AR f T oo string AL — S 375 eh JHFE B4R E 41 9 L 10T I #RAE, BEJR i ie
xes. B MITERAEN str. format () 5o

PRUEREERE string BLIE 7 — L83 AF, W FITRIEAANGESIN, ZKEREREGM. MERINSHEX
B B AT Template T7i4 .

28R, A AN, B EE N FR R ? BF1E, Python fAIMEBERMEE NFERFE: BE
&N repr() B( str() HREL.

PR A str() M TRHERANE T NI T repr( FeAOBURRE S35 U0 CIn R3804 25
W HEE, WKL syntas@rror 79D HN GAE T NIRRT, ste( RRMFS
repr() SEFIMIE. RZRM, EWEESEER. FIIZFEMSH, 0% R BB 5 T
Ko TR REG A HFMBFI R .

A LT

>>> s = 'Hello, world.'
>>> str(s)

'Hello, world.'

>>> repr (s)

"'Hello, world.'"

>>> str(1/7)
'0.14285714285714285"

>>> x = 10 * 3.25
>>> y = 200 * 200
>>> s = 'The value of x is ' + repr(x) + ', and y is ' + repr(y) + '

>>> print(s)

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

>>> # 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'))"

L CIINC R R S
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>>> for x in range(l, 11):
print (repr (x) .rjust (2), repr(x*x).rjust(3), end=" ")
# Note use of 'end' on previous line
print (repr (x*x*x) .rjust (4))

1 1 1
2 4 8
3 9 27
4 16 64
5 25 125
6 36 216
7 49 343
8 64 512
9 81 729
0 100 1000

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

1 1 1
2 4 8
3 9 27
4 16 64
5 25 125
6 36 216
7 49 343
8 64 512
9 81 729
10 100 1000

(EEH BT, print FERII N T — 2K, BREEESERIMATRK. )

UJ:%*/I\ str.rjust()  JNEMNEUR, EEFRRHH B, I m A T SR R A A X

FAAKTTEIEH str.1just() M str.center() o XEERRBIA A LI FR R, HAKEH 4.
ﬁl]%?ﬁu'i‘ﬁ’]?ﬁ%iﬁky EATASEEE, MREFER S, XSRS EREL, A
SR AL GRS , BUARE SRR . (SRR Se iR EZ e, v
DME I EIEEE, Bltn:  x.1just(m) [:n] o )

WH R —ANTE, str.z£i11(0 EH T ABUER 778 RIE AL MIATE 0. 1% R H0T PUER B AR I 115

>>> '12'.z£f111(5)

'00012"

>>> '-3.14".z£i11(7)
'-003.14"

>>> '3.14159265359"'.z£111(5)
'3.14159265359"

J7i% str.format() HIFEARHEINT:

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

K G5 F1 R 1 155 2 B B e it N\ str. format () &8, KIS IEETE A REEAN
str. format () J5 15 FIXT G A I — A

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

UIRAE str. format () I SCH 7240, 7T LB S 404 0k 5] A

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

SE RIS T S Hn] AL A

>>> print ('The story of {0}, {1}, and {other}.'.format('Bill', 'Manfred',

other="'Georg'))
The story of Bill, Manfred, and Georg.

o (B ascii(), 'tst (N ste() ) A1 i (N repr() ) AT RATEARS AL AT A

>>> import math

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

>>> print ('The value of PI is approximately {!r}.'.format (math.pi))
The value of PI is approximately 3.141592653589793.

FRAE SRR o AT X AVPHE IR I LR Rz 6. SR Pi =1



HRZ .

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

FEFBURH o SR — DS IRE % B HONEE, IXAERMRR I RA .

>>> 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

WRARA A RAERARK AR A 178, A EIE . R ART B i 4 0R 51 ks 26 I A &
ARAMLERA T AANFERKTTE, WM AT, S5 5 S R

>>> 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

WRTUAH] ™ bR R XA 7 LG 7 S 50 T e A

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}
>>> print ('Jack: {Jack:d}; Sjoerd: {Sjoerd:d}; Dcab: {Dcab:d}'.format (**table))
Jack: 4098; Sjoerd: 4127; Dcab: 8637678

XA G A BB vars 0 AL ARR AR %R EOR BI85 P fm B AR 5 1 7 4

35 T IR R L T str.format () » 2L formatstrings .

7.1, IHA W 745 & 4% 204k

BAERF o Wu]DUHTZRF L. SRl sprinte () -style 197 NENT A S8, WA SHNH T
I, BRI AR R B A, Bl
>>> import math

>>> print('The value of PI is approximately 5.3
The value of PI is approximately 3.142.

£.' % math.pi)

BN str.format () ILARMT, K& Python fCUHIEAERE ] % #RIEFT. SRT0, RDNIH IR ST 5 2%
BMNEF LR, BMZREMA  str.fomat() -

W HE RIS, string-formatting —15

A \:‘t’l—'
7.2. XXfFs
BRI% open() IREISCHX G, EHPIHEREMNANSE:  open(filename, mode) o
>>> f = open('/tmp/workfile', 'w')

FMSHRE MR LI TR H . A SECE i A IR T BRI 778, iR 7R

ST ER) A A e, BRSO RS e, HETESCE RS GRS
i GEAEERA S D 5 e BIESBLEINTT SATIFSCE: ee BRIEIRAEE S T AT
TFICHEs B SHGRE TR WRBEATRE, BOAN o B,

f£ Windows 1 £, ot BB iR AT, FrUAOTRER A KRBT oot 5 o 5 e
SRR . Windows 15 ESCARSCMRS b SO A DXOAIN, B SRS, TR H3
IRIAT G5 RAT o XA & A 77 0 ASCI SRS BT A T, (H R HRAE opee B mxe IXFEAT—
BEFSCAF I B2 7 AR o AEARAE I LSO —E 2L A R BT IR £ Unix L, fn—4
o' BAW AR TER, PR A5 ZBE SO A B e S TR A

7.2.1. TR R I3k
AAT RGBSR & ¢ D0,
B A, TR foread(eize) o BTEEIUE THORBIMRH LA 8L SRR L

7, size REAERIBAE, RE TR KE. WMRBAIE size SEIRE AL, WL RPOFR oI5
A IR RTHLE AFE PTG IR, ftaE R . R, SRATREZ LB size HH



LR EHAG . WERE T SUHRE, fread KIREI—ANTFERFH ()

>>> f.read()

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

T

f.readline () MICHFHEEURSE—AT, FRARERSEINM E—MRTHF (\n ), REUHRE
— TR LIRAT RGBT, X — AR S RS . X REIR EUE A ARG, WRUIR £ readline ()
RE—ANFE/FE, BRBRBE T SUHRE, WRE—1NT7, BSHRA v, — PN HAESH
(R

>>> f.readline ()

'This is the first line of the file.\n'

>>> f.readline ()

'Second line of the file\n'
>>> f.readline ()

f.readlines() IR[El—AFIFE, HAE T A MEBIRIT. WIRGE T sizehint %, Mk
AL T —ATHI R EG IR IR 2247 S0A . XA D REE S T m SO BOR AT SO, b 1 B
SCAFEANIAT o XA R 0] 2 BE AT

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

—FREAR I g R B ) SO GRS O AT . XN E R PO, R HARE RN
W

>>> for line in f:
print(line, end='")

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

BRI AT, EIFARR T HRe . BEONXMMOTEG BT A7 A, T
FIARESIR

£.write (string) JiAHE string MIAREASCAE, R EISANFRFHIKEE

>>> f.write('This is a test\n')
15

MEGNHAAR TR R AR, HRZ TR AN TR

>>> value = ('the answer', 42)
>>> s = str(value)

>>> f.write(s)

18

feell () AREIANEEL ARSI RSP IRELE, ZEBUETE T BT L BHRE AL
PoRes. TR SO GRS G 1S, T £.seek (offset, from what) o FREFTEZIRAEF AT E M5
AL B#F) offset LLky, 5IHALE M from_what Z¥455E. from_what fE4 0 F£om B ARG ETT
4, 1 FOREHECCIHRL BTG, 2 FoREIEREITMG . from_what RTLLRNS, HEGAMEDY
%, BRSO IT G .

>>> f = open('/tmp/workfile', 'rb+')

>>> f.write(b'0123456789%abcdef"')

16

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

>>> f.read (1)

b's!

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

>>> f.read (1)

b'd!'

TESCAR AR IR E [ o BRI RS » RIS e Eas i g (EH
seek (0, 2) MICHFRITEN S5 RAEHE) ©

BRI 5E — AN SCAERE, P £.c10se 0 TR AT LRI E IO S A R0, 72T
£.close () J7iEJA, IR ST XT G062 B 3R



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

RSB T with BSOSO AT I e RSt L AE T X SR BB R, MU R AR
WK R, Bt try-Finally PRAIFHEE:

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

>>> f.closed

True

AR RIEA — LA K FE BN, BN isatty() 1 truncate() TEFES T A U R
SEREFE T -

722 pickle E‘%ﬁ%

FATAT LR 5 BB S SO i 775 i o BUEB 2 3 LA, BUA read()  T5VER &R [BI74F
B, ROZEHAEN int() ZFERITES, BATL 23 IR AR R BUE 123, A,
IR ERAE N MBI RS, FlinssR. F4t, KILp], EHMaBRERRT .

W P ARLEIRE A S5 AR RTS8 2R K0S, Python $24t T — N84 pickle MR
MEREE, IR —ANS AR AR, JLT- 7] AL Python X%  (HZ&—8 Python fRAZEL! )
RIENNTFR R, X —ARERZ AERE  (pickling ) o WFRF Rk B PTHER SRR iRE (
unpickling > o HERZSPEIFT G A DAAELE SCHEET R, ] DUE S S TR R R L8 2 (A4

i

MR MR x, —DUBHERITIFRISCERT G £, B30 G 0 5 i B 702 N 7 3 — 4740
pickle.dump(x, f)

R £ AN LLEEAIT I RIS 5, AT AE R BX X R

x = pickle.load(f)

(U RAABIE BRI BRI — e . 5231 pickle SCRYHE MLPython
EZHEFH -

pickle fEf7f Python X G ULAL I & F2 7 s H AR 5 LS YR bR ik IR — AR —A 7
Ak 35 ( persistent object ) « [FI2N pickle IMHIEIR) 7z, 1RZ Python R FI/EH#AEH R
DA PR IXRE BT R0 R A 1508 & B A FIIR B
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8. R IR

ZENIEBRE P HIRSEHRE L, AR EE R WARLs 7, araecadshd—
U, Python (/) HFMEIR: BRI ( syntax errors #l exceptions )

8.1. {EEH R

s tosie VERHER, HREBRIEMITHE 2, HIVE R 5] Python e B JLiAL 22
7. AR >>> while True print('Hello world')
. File "<stdin>", 1i 1, in ?
NeXt tOp]C lw}eiileSTrllJre1 prin:‘ér(]?Hellénworld')
9.3 .
. SyntaxError: invalid syntax
This Page
o Soree AT RRIERAT, JF AR BRI BRIk BRI A7 HF
) WolEN (EEEDRRZX AWK « XM T, B print() BORIEERR, Eovedimb
Quick search T—AMES (o) o RS SCERAUT S, T LS DA R 50 2 R B A A
w1
I
Enter search terms or a module, =i
class or function name. 8’2' 2
Eyruasnn B — B M B IA AR TEE B IEMN, MK ERITER AT Re 5 KR BTk T 20

WO S IFARPARTERMR D R, REZBIfE Python FEfprpeql. 2
M, KEZHFEMASYPRETFAER, BX BRI — R &2 — M R(E B

26BE N - o
LW s Traceback (most recent call last):
gt @ﬂ File "<stdin>", line 1, in ?
. ; s 4 ZeroDivisionError: int division or modulo by zero
RIS EERIR, S EauRhiS >>> 4 + spam*3
Traceback (most recent call last):
File "<stdin>", line 1, in ?
NameError: name 'spam' is not defined
>>> '2' + 2
Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: Can't convert 'int' object to str implicitly

HiREENRE TR RAETH AR REBAEARRPRE, SEBUHOVEIRE BN —Ha
SRR RBIR R S BN ZRRHHR ( ZercDivisionError ), A4 IR ( NameError) Fl 2!
Hi% ( TypeError ) . FTHAHIR(GEER, FHEBIENRHRNE L BR. XTI RPN E R
R, ALHPEEFERA—ET (REXE—MRAHMNLE) « ERE 2N BN
W CRERE BT .

RAAT R MR T A R TR, XA B B RO T 57 2R

AR A D AT A0 DUERR 0 e A B RO B R AR HER R F Y T AR AT, SR, Ok
H bR AERT N FIR RS AN 2 T K

bitin-exceptions F T P & 75 A EATHE Lo

8.3. FH AL

B R FE R R H AT, B F FEMPTF: e5—HERHPHA, BHIRA—1E
EREEON I, BAREHE S DX AEE (E ] control-c BLAGTFHHARMA ) o EE: S
PR £ 5] K — KeyboardInterrupt 5 7 o

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

try WAL U7 U,

o B, BTty TH (fE try 1 except KT Z AT .
o WAREARHERLE, except T4 1t try IEFIPAT5E )5 S AME T .
o WIRAE try THPATHERRETRE TR, MAZ TR MSPANE . DRI T
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except KB TR I E 57 R, AT X N except 4. SRR KEEHAT oy WHHIZJEI
.

o WMRKAET —MAW, 1E except THTRAGLZILRNN L, EMEHER] E—% ey 6
o WRREAIRABIXT S AL BLIEA), ERURON— A RLH 7 ZKIERFIET, Sonik
E .

=y IBAABEE S 2 except TA), HITREMRBEARKRE . 22 XA Do 3ddT.
5 A ERE T A A B R try PR RRAERRE, LR ey AT, AR R AR R
WIAFELEER . —A> except T A AT IFESE 5 P A i 2 A SR K 45, Bl

. except (RuntimeError, TypeError, NameError):
pass

HJa— except TAI T LB HE R H A FK, CMEABEA . RTEEHEALE, RNESR55RK
—ANRPRIOFEFHR D AT DME R OETE — & EHR G R, REEHIE R Ry A # LR
XN FE):

import sys

try:
f open ('myfile.txt")
s f.readline ()
i int (s.strip()
except IOError as err:
print ("I/O 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 iGA)ATLLUHTE —A else 777 , TR RREHIITERTE except THRIZJG. 4 try A&
B R, AT RS, AT ME AR, Bl

for arg in sys.argv[l:]:

try:
f = open(arg, 'r'")

except IOError:
print ('cannot open', arg)

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

R else THRILLAE try TAJPEIACISZELS, PRONIZAE AT LUBE G try ... except BEAMAEZRARAE
TEATERS B LEARRD i H 57

KAEFHER, RS H —MEE, FNREK 2475 INSEREFE. RIAKME, Wi
TRHERRM.

e (FIR) Z)a, halbly except THIRE MR . XANZREIET - DMRELH], ©fF
fi#i f£ instance.args MIZH(H. N 7RI, REEFIELT _ste_0 , ZFESUAT DLEEIAL
TTENZHA LG Jargs o XMBIEAZEIN. Mk, EIFOEERSREEE S8 (R
LB L ANSH, TLMEE o), EESER] message JEME. —HIRWEA, EREI T
e T TR IR -

>>> 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,
# but may be overridden in exception subclasses

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

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

X = spam

y = eggs

XEFIRLEARAL BT, WR—ADEANTHESE, WA R EE SRR ED CHED 4T
Bk

St AL BB BEARLEAE try TR PR AR, AL try ) e I R K P A
KAMSE . Bl



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

>>> try:

500G this fails()

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

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

8.4. Wit R
raise 140 F0 VERRFF SR HA— M I R AL Bl

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

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

TP ) W raise  MIME—ZHURIR. EUFHE DR LHIEFRER (YKH Exception 1
) .
MERTLERBH—ANREREME, AEEIE,  raise WA LLLERIRF 8 1) H0 %54

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

An exception flew by!

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

NameError: HiThere

8.5. I/ HE XA+ H

FERE o] CLIEIS QU BN 2 3 2ROk Ar 44 F CRUR R (Python KA RIS L 26D o R IGEH
8 1% B4 B A H2 F) A Exoeption JRVRAE, )4

>>> class MyError (Exception) :
def init (self, value):
self.value = value
def str (self):
return repr (self.value)
>>> try:
o raise MyError (2*2)
. except MyError as e:
print ('My exception occurred, value:', e.value)

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

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

TR T, Exception BRIAM _init () #Bin. Brivi KR malE value @1k, X 1
JERANEE args JE R 772
SR AT DU SUIEAT e 8l BUE SCRR T, (H2E % o0 1 ORERfAT 8L, RAE A LA 1k

fEE, DMt e BANSE I W R — AN QU AR b 55 24 LA R B IR, — N
PRIER A E LN RHE IS, ARG XA R A TR YR AR o 2 F) 57 12K


classes.html#tut-classes

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

i

def init (self, expression, message):
self.expression = expression
self.message = message

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

allowed.
Attributes:
previous -- state at beginning of transition
next -- attempted new state
message -- explanation of why the specific transition is not allowed

meen

def init (self, previous, next, message):
self.previous = previous
self.next = next
self.message = message

SRR L, KRZH5RH a4 # L “Error” 5%
R PRAERH R HE LT B O, H RS AT E LRI Eeh T B A R R R . SR TR

H—BlEREB R X
8.6. & IEHEAT N
ey WAV 5 — MO T, FET 5 SR RTH R T sk BT 3hfe. it

>>> try:
A raise KeyboardInterrupt

. finally:
print ('Goodbye, world!")

Goodbye, world!
KeyboardInterrupt

NEREARERY, finally 74 ERFETT ey FH - ESWHIT. Y ey BRHRET Rk
except fHIFRMINFH (BH B RS except B else THIH) , 1E £inally THIHIT 585 T 24 EHi il
H. try 15H)%H break , contimue B return AR HB—FELHPIT finally FH). LIFR—AE
SARLEHYI T (FER > ey WA except I £inally T4\ TAF /5015 Python 2.5 —FF)

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

>>> divide (2, 1)

result is 2

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

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

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'

WARFT A, finally TRITEAEMTIEN THSIM 1T TypeRrror TEPINFATEHAHBRII M, ARA
except FAJER, BULYE finally FHAIHATSEEE S AL .

FERSE SN AR f, ginally TR TREISOMETIIR (OOMF BSOS ER 20D, TREA]
A5 S R 2 1
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8.7. HiE SFHEAT AN

AL GUE SCT RERE AT, TR RIBIER BRI, AEFEZG RN Rt i&EEH. U
TORBI ST S I A AT BRI e L

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

X BRI e FRAE T AEARS AT 58 Ja AT SRR AT IR B SCA o X AE MBI BAIAS R4, (H2K
RN IRE PP o e with TR RS SO 2 SRR R AT LA B DR Ak E S IS VR Bt AT IS 2

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

AT, X BSpeci, BRSO B i th— R HEX SRRt T

T ) TEBAT N E BB AR .
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Table Of Contents 9. 2%

gaEt

- o1 REME Python HUHLENEA BN HHETERE SR S T %, /L C++ 8 Modula-3 i & i
S LRl N it BL{RE FE, Python IR AR RE L2 BT ART R, TR AT

- 921, fEERAE ASGATINGE SRR 50T, KRR R B ASEARBEE S R F ok JSAbRBLI S
% VE B, IRAEKTTDLE % Coverride) LT IFLFT /7 ks, o LA FIAR R 77 44 Bl A A

HH Tk AR I BB R B

M C++ RifkYE, FrARIRME (EREGERR D #RAH Cpublic ) [, A A R E

Cvirtual ) ). F] Modula-3 FIARTERYF, 1RG5k B TR R 757 205 I R p bt T i 4L
E 5 U T Z AT H I O — 248, AN M5 X K. B7E Smaltalk —A4>, 2
WX R ZHIRAL 7 RAMEATHIE L. MR C++ M Modula-3 HIIEE, KREHUHA R IRIEE M
WEEER (BEBHEM. T AT LU B AT ZEEHE L.

(TEVFRZERT, WA RBHERIERARE, RSMB/KMN Smaltalk F1 C++ fFH—., FHEER
F Modula-3 (g, BN C++, Python HTH X GiBEEG e, (HERAR DG ZHEYNTX

e D

Previous topic 9.1. RiEFHK

8. A RAIFH
Next topic MREARE, HHEALH FEZMMERATH) WTUAEER— MG b, R EE S PR
10. Python F# A %%U%o YIEXTJ' Python E/‘J%QEU%E‘:‘E@%%%&ZJ%, #Ei—ﬁﬂi@ﬁﬂ”}%ﬁﬁﬁé‘éiﬂ (iﬁiy ??@%,
. JRAHD I AT AR Y 2 B, ERIPIR. FIRXRAENR, lFH KLZHREF MR
This Page O, EEE) fhR Sk, H&xt Python AATSRIIE SUERA CHREMN! ) . XidH A

TREFRA, F9rEIELe )y i 2 RIMPIHBGRIEE . fil, Refbig g ifeE—u5g, BA
; Wk Rk — e, FHFHWMR AR T —MEASHUREIN G, R T BRI
Quick search XA ——IX W T IR I S B s L (0 75 2, 14 Pascal 155 .

E— o
9.2. Python {f s fil i 44 2% il

Enter search terms or a module,
class or function name.

Show Source

FERIRLI, B SEA RT3 Python (EFISKRIAIN. 5005 SIER TS IDMIIBT T i #4%,
U EEemen TR AR, AR G S TR 54N, XY T
? W a2 Python FE SR AL
b 4

o el oL
AT —LE5E i

fﬁﬁjﬁéga‘k 45 1] M 4 BT RIS . 4 442 1 BRI Python - SSEBLAY, AREIEH R0 L
o EISEATN W ot GimTEeER U AT AR, WA
S, mumsncanmsll T WEGE (Raps) IROER, UENERES) B BRTRSRGS, BT
Wi %o SRR VT R RIS A B . KT 4 T8 T ARA— (R
BRI 4 I 0 46 B RIS, (LA R BT B2 S A4 macimize F
BT A 2 LR — — JR P A I 44 0 4K 3 201

J'@j@}%#/‘ﬂ’ ?‘Z%fb\ Python E'J{E{EIQ/[\“-,‘ZEEQT%%% /r%ﬁ __W]Jﬁuy %ﬁﬁ z.real EPB"] real JEXI
Rz W= EME. PRcRTE, MG a2 s FJEYE: RIE R nodname. funcname #1,  modname
e MERN R, funcname  RER—NMEME. Bk, PR A b B4R dr 44 B B
KF: ENPLRER—amLEE ! [1]

Eféﬁfu%ﬂliﬁﬁkgﬁ”ﬂo Ja—FE LR, EIHHET’BEW&HEO PR LUK AR « modname.the answer =
a2 o TEREEWMTATLLA sl iBAIMMER. FlU: del modname.the answer 43 M modname X% HIHI

the answer JE .

AN i 4 S A R B 20608, AAFRAEAS . WA E G A a4 2 EAE Python MEREEH
NI, S—ERE, ARMNER. B4R fr 4 2 AR (R A B, 8w, Bk

A EARAF B RSB o P AR AE B e 2 I BAT R A1), ANVE B AIIAS SO 132

NERRALZERBAN, #E _main BRI, TLLEAIERMA A Cm2 =0, (WEH
PR S E BT, ERRRME _builtin o )

LB, B ERIE AR A 4 a8, JF AR R EGR (8] sl IR 7R RN Ak

BRI bRl AR ERINRAE THAE M. O 488, &I
A B O R 44 2 1]

TEATE i — > Python R 1T LLEL V7 [ i 44 25 (8] (O IESC X 3. IR B i sUB e — x4
PR 18 51 2 2l i 44 2 8] 9 24

SEAE R R S AR HINAR I BN . BRHRBATING, 20 = A 4 22 0] A DLEL
IF] (1 PR e ke
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o R A B e B T, E e R KRR PR, X RS T A%
MK e R BSNI N EL, EREHESS.

o HARMRENZENENE, EBERIHGAESRBEESHEMNE, BNEREREAEHRE
s BERRE, EEBIRERE A

o HETTORAIE AL B TR i 2R i 44

o EAMNEHERR Rz 25 A E dr 44 ) fr 44 2 1)

IR — A AR, B RTA FRE A 5| B R B A/ fr 44 b A E . 55
Gb, MANERVT [ B A A ZAE AR B2 R . GRS A AR B A 78 A B AT )
A B R AR, SMRbR G A RN RASEAD

M, JRFRE RG] AT R 4. ERECZ AN, R IS 4R A S R — i 44
[]: MEBR Ay 4 230 58 R R R A i 53— A 44 2 1)

R R SR TRRE P I S — 8 S S (1 R K 10 4 A 3O A R () i 44 2
(6], AN 12 R U ) 44 0 e CER A L, TR — AR E R Ui, A PR R
MARRBNAEN, (BT E —3R1M, Python BT MEARBIRIE, LUSH iTRES BB I 4R
BIARE, TR GRS, RERRCASRESHE . )

Python ) —ANRE 5l 2 AbAE T——Un B ] glabal TEVE——JLIE AR A 2 78 i B A A
I A2 Z R — R R A IE R 5. MBRERIE: g1 x RENREERERH AT
B IER A4 = o L, PTA SN 4 BRAE AR TR Al 55002 import 1) TR 44
SERFRL R A BB B E TR A AR CATLUE ] global 1B FPREASE S A B 42 R/ . )

glabal i H) ] LAFR IR E AR BN & R AT, JFEHISRE E . nonlocal 1% I AR WL
JE (AR RN E M, R R EE .

9.2.1. 1 Rl i 44 22 18] 2 1)

PUR AR, S8R T il 51 F R B4R M ay 42 25 18], PLR glabal Al nonlocal Il M4 F 4%
TE:

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)

PA_EoR AR i

After local assignment: test spam

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

ER: local IREIE A TCIEMAE scope_test ) spam 455 . nonlocal IR{HIEA]NAE T scope test
) spam 9852, ¥+ H. global BREIE A MR M T spam 48 5E .

ity BLF BI7E glopal BRI H 6.2 A spam AL BB
9.3. HIHRK

HAINT —SegiifiE SRR SRR SR X
9.3.1. J&E SGE

ES ST LRI 2NNy




class ClassName:
<statement-1>

<statement-N>

FfE R RBUE X (et W) , BRPUTAREAER.  (RARTUHEETEE e IERRR—2
3, BE A ERBI A D

ML, FESGERRNAE R ZREUE L, A EEamaT e, AR H— SR
Bl SkoRif it . Kb iR e SR H 0 T —MERE S EIER, 1T I7E R4 5E —RRE
PAAE S5 T 1R L

BEANSE S G, AR E — DB a4 26, 1R R AT
Hrim A TR R AR R . KRR R EOE AEILSRE TR 4 .

PESGEN CEFRAD » w7 —A R o FEA LR R AR i 4 S (AT T
AR AWE N 2P 2 S RV SRR R RFAE AT (S5 SCRINZ 1A R B
) BEIRE, SR I E BIFE SCRHIIZEA (Bl 72 ClassName ) o

B, BT R AR XA

9.3.2. EXHR

N BRI ERAE B SI T AISL AL .

JEPEGH A FIAT Python o T BRI — AR RIARETEE: obj.name « RN REVEE, FKdrsas(h
T A 2 WA IR . BT AR IS E SR
class MyClass:

""MaA simple example class"'""

i = 12345

def f (self):
return 'hello world'

B4 wmyclass.i Ml Myclass.£ A AHURIESI M, 20 AR Bl — ML —DTER Ko AT LR
PEMRMEL, RATCLEI S myclass. i IMERBINE. _doc  WR—AHUHENE, REIKESR TR

%-: "A simple example class" o

K LAt RS . A BRI RE R — IR B SRS LS ER BRI AT i (R
BE RTINS

x = MyClass ()
VA EGUE T — IR SEA IRz IR R = « .

EALHIERSE CIA—ANEXZ) KRB —DEHIN G RZ MM TR SEIE A VIR
B IR ATRES E LN 40N _init () BORFERDTVE, AR R A

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

FKENT _init (0 JIERIE, RESOILIRIES BB K RSCBIEA] _anie 0 T7ik. BT
PAFE Bl eh, AT BURE G — AN S

x = MyClass ()

1, MTHENGEE, _inie 0 AW UAESH. LR, ZHOET _inie (0 REBIESERIE
A Lo i,

>>> 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. SERIXTR

BUAEBATRT LRI SEG SARAT 27 et G — T I B E w2 I 1 51 . AT PRI R R 44

A EME AT Smaltalk S AR B EL CH+ A EER K. FREHARRE R, HdREEAT
TEH], SR e S A B, AR < 2 AT GV ) Myclass SEG, N X B AT



B 16 T /EHER B N 2 R AR VE:

x.counter = 1

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

print (x.counter)

del x.counter

B—MAIBIN R EZ NS HEER 0% . AR BT A RIS (FF Python #, J5ik
A bR A . e S R a7k, BN, FEEN GG
append, insert, remove, sort 52757k, SR, FEJSMIMIANAT, BRAFRIVEH, BATEERINTT
ERHR D

BN GHIA AR T BRI LIRE S R (P E SO B E0N GOn R 5]
M7 FTRAMERMIRIB 3, e B —NABIITETIN, B4 wyclass. % (H =1 &
K&, BN wyclass.1 AREEE. A x.£ M myclass.£ ARl ——BR—AD Z7EN R, AR DRES
R

9.3.4. TIEN R
R, 7R AT N R
x.£()

1E MyClass /R, IXEREIFHRH hello world' o A0, WAR—EEEBWAHTE. <.t &—
ANTTIERG, ER UAERE R VSR .

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

%Z:HSEE/‘H’T E]_J hello world o

WHITRER KA THA? RATREE SRR =20 WA IR 03, JREFE £0 KIREUE
SCHAEW T — A28 BNSHEAT? FL LURRBOHA >S4, Python il 7% ——
BEEZANZHEbr EEAT A/

Kb b, ARFTRECEAER] TS TTERIRR R AEAE T S BI GAE AR B S — NStk ss TR
Bo FEFMNBEITH, WA =20 BT welass. £ o B, Lhn DMSEFIRZFH —AT7%0
TR TTIERIN AR B SN R FATIH G, DOK NS 258 FIAR R B8

RIS R A BRI AR R, 7 — MRS B A H B, 51 A AR 0 se gl e
i, SERERE. DR AN DA B R BT RRIEIE, 92K S X 5T B HoxT 5
BRGNS G KR TTIEN G U NS EBIRIAA TS S, EREEy B, A
XTRAFIR IS AN RMIE— SIS EIIER, N5 R0 R XA 2 8013R .

9.4, —LEUiH]

Bt AR IR, O TR ESMRARI R, XA KRR 2 o R L Bug,
fif P — Lo 2 RE D PR IOHL R IR . ATREMIZE B KRS THEA RIS 78, (] —
—HNFRF R (B RZ AT RIZL) SR e LRI ATSE, B 75 B A 2l ia] i Sl s kA
EEALP

Bl @i n] DI 77751 H, WRT Al — X RS -~ (P . aissl, AR RsE
AR AL, Bt b, Python AT R RRdl RSB ——PIE T 2. (WRFE, FH
C %5 Python SZHLATLLSE 4 R SEILAN T H42HI 0 R Vil . X BLHSkEE C B9 R
Python. )

P N AZ VAR A P S TR A% T R ek A A AR e A T 2 e T R A A Y R
FREL.  ER. AR R, B LR AN SEGD SRt AT B SR Rk, A SR
JTR I IR E——FF SR, Ay 44 20 5E AT LA S 1R 2 BRA

MITEWER S B R (AR JFBCAIEETT . FBEAXSEPr BRI 7 5 Rl ik
P —NTTERT AR SR AR RN S AR B (AN 2 B NSRRI DL o

L THERE S HA A A self o XU —AMLIE: X Python 5, 44K self 48X AT
AR o (HRTRVER: WURANEIEXANZE, W HAN) Python R/ G310 5 VR AR AT Sk At
AR, MHAL KBRS BF RS EIEL L ERME 1. )

R A Ao o KO GO OIS R SE 5 ST — A7k BREOE SURBS AN — 2 AR A5 ALK
WA LR — R B R R — AN R AR . il




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

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

WIE £, g Ml n #RK c WEME, SIHMEMZRER, FHILENHE ¢ LBIKTE—— n ™E%ET
g o EERMRIA I BUE T N SR B RS .

WL se1e BHNITIEIBIE, J7VET LA S 005

class Bag:

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

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

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

TR VAR 51 RIS 0 B SO S| A Ry 44 o 507 RIR 0 42 R A P A 5 2 SIS B
CRA B KA RO EREMEEM. O RERDEEFNHE AL PR, 2REM
AR 2 Ak g eI VE T LA TSN A R A A e BN D572, ) RAIR T s AR S
THEISERIRR £, Y, BEIRER R S ERAN R, £ RS TN A
JHRESI I H QK.

BAMER R DX G, FUEEMEHE — K(class ) (WHHNEW KW (type ) ) , EFFEGiEN

object. class__ o

9.5. 4kK
AR, IR —RE S AR AR, IERE AR . IRAEZER AN TR

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

i % BaseClassName Rl AIEERA) WAANSIRAFEE AL —MERIKN . B 736, BT BLAIERIA
2o HEIGE SR 5 — MR I X — m AR AT A

class DerivedClassName (modname.BaseClassName) :

IRAESEE ST IR — R . MIEIRAE RS RN, et 7K. RAEMT R IESI I
IR WORAESE PR BRI AR I, AR A2 BRI dl A IR A TR
XASF 2238 A AN b 25

/fﬁﬁi%ﬂ@i@ﬂ{%&ﬁ’f‘[‘é\*ﬁ%Zﬁ DerivedClassName () (%ﬁ”*ﬂ@/fﬁi%) ﬁ”ﬁ44\%ﬁﬂq%i1§”o
JiE S R RN SR RS E M, DB R R R, R B T Rt gox
ANT7ES 2 B .

IRAR T e B R HAE R Tk BT A R — A5 R i B TR WA L, FE2R I Tk
WA —/NMERINEN, RS ERZHH TIRERPRES %, 8T C+ Pk
Ui, Python HHEIPITA JTvEA BT E#RE & T7ik. )

YRAE IR 7 76 R T R AR Y TR I A A2 BT SR I B AL R T I 4 . A — AR BRI v ] A
E%l}ﬁﬁﬁ%;@ﬁYi, /D\Elﬁ)ﬂ BaseClassName.methodname (self, arguments) o ﬁﬂﬂ“iXXﬂ“ﬂ:EF“@?Eﬁ
. (FEERA BaseClassName TE[F— 2R /EHIE LB S AN A BeX FEH . )

Python 5 A F T 4k 2K 1 bR 4L

o R isinstance() FH 46 2 545 2R A isinstance (obj, int) HEE obj. class & int BH
B int R SETY

o I_li& issubclass () )ﬂ?‘*ﬁﬁ%%?}l’( issubclass (bool, int) ?’9 True » ?'SJ bool #& int E"J%%o
{Hs&, issubclass (unicode, str) +& False » j"j unicode A& str E'(]¥‘§ (E{r]ﬂ%%?*/[\
i FItH %K vasestring ) .

9.5.1. Z kK




Python [FIFEA FRISCFF 2 4R . 2 4R KZ0E SUE I T

class DerivedClassName (Basel, Base2, Base3):
<statement-1>

<statement-N>

FERZHNEL T, fEmFERAEOL T, REERRIRERE MR R PR Y, 204G, A

AR IRAE A —DNRZRGH, Koy~ ES. B, R perivedClassName (] IR
A2 hEARIIENENE, MR Basel , AF GHEAKD #RIIEE, mRHELRGRE),

AR Base2 , LABLIHES

SERR b, super() W LABHESHISCRENTIIE . XA R TR ER—R24KIES, 2 call-next-
method, LhEAARKIE S F 1 super EiRK o

AR BIRT B ER), FHARMENZHESH B2 NERXR FRERDS—MHERTTLMN
TRAMZANRABZRE) o Flin, FrEH new-style J54k K | object , FTLMERIIZ kA SRS
BHL T A BAETIE doject « N TPILERYTHES, BB MLEMTE, FAEH M
75 B RIBF R AR TR, AR A — R, XREIER GRRE — R g RN A2
TR o SEF LS R AR — AN TR BT R 2 AR SO T RE
H—H N 2FiES W http:/Amww.python.org/download/releases/2.3/mro/ .

9.6. WA E

HREE KRS 7 R SEfI AL &, 7 Python HAfEfE. 2RI, WA —MERENVIRHTKZ
# Python A4 : BL—ARRILIT kB4 (FIAT _spam ) SBALFLN API FIAEATHIR > (BRE R
AR TEEEIE D) o BRI A SEBET, ER AT

UM — N IE A E R A T CHEE S R B8 a4 520098 . Python #2417 IX e
B RSCRE, 589 name mangling (s 4 %i8%) o ARTTEAT  spam HIFRIR CRTT 2 PIAS TR
&, FHEZ ), WERA classname spam , EHHHTF FRIZH) classname BIMHTHIEA . B
AN REIR IR B, AR E XA .

LRERRAT TRESIE MASATHANKIERM. Fla:

class Mapping:
def init (self, iterable):
self.items list = []
self. wupdate (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 ()
# but does not break  init ()
for item in zip (keys, values):
self.items list.append (item)

i B AR G A A Y U AT BE A S R, O AAA ISR IR R BER T IR BB TR
R ERE e mREA K, HaniE e .

EE R RRIDEN exec s eval ) B exectile () WIAF RTINS, WH YT, XK
L F global  HERJHIZAN, CAIEFETRBEN WA FRAMRE . XHBEAEHRT getattro
setattr() M delater() , BEBEIIH  dicc  —Ff.

9.7. b7t

A AT Pascal Hid3 (record) "8t C H“45# (struct) "MIEIRRMBEH, el —4Hmsa
FIBE SR E A — . — N2 ST MR I A Se Bl e



http://www.python.org/download/releases/2.3/mro/

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

H—BL Python AUIS & B MRFERAO T R AR AE O3, JEH AT LMEN—ANE, s BB 1%k
fT7i%. B, RARA — AT SRR R b B e L, ARTT BLE A read() M
readline() J7VAIZE, LAMWM T AT o i iU, AR5 RIZEHIN RAE NS UL N RTIR A BR 2L

SEHITNEN R WE B moim self JE— LI EFBHIN R, T min fune XA TR K
.

9.8. 7 ek
P B s SRR T LR LA BRI T DGR T4 R 5 B

LU RMAETN, AR GE X ERD REEIENA, M raise iHH):

raise Class

raise Instance

B—FER T, instance AR class BUHIRAE R — Nkl 5 R LRI S:

raise Class()

IR 5 RN except TRISIAISE, siFRIIRAL, WA NIRRT ik
Y— — KRR E RN RO R T A A BRSNS o i, DU ARSE
#FF4TEN B, C, D:

class B (Exception) :
pass

class C(B):
pass

class D(C):
pass

for cls in [B, C, DJ]:

try:

raise cls()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

EERMR AR R FART BT R  execpt B fERAT) , EHSITEH B, B, B——%—/ML
HC R 7 A A

ITER— AR KR R, SEITERY, REk—AEHK. —MES, RELHANERE stro
TR R E R T AT H

9.9. BAE

BUEAR T BEVE R BR 2 OB R AT LAH] £or i 15

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

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

for key in {'one':1l, 'two':2}:
print (key)

for char in "123":
print (char)

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

XA UT ST W 7. SRS ROAIALE Python thifildimi HEt—. fE/R R, for iHATE
AR iter() o IZBREOR I —ANE LT next() THARNEE R, EAEEASTIZE Vi IT
o WHGLLMITER, next() il — StopIteration ¥ il AN for IBFIEM A A . LATFRHTAE
JEBE ) 71




>>> s = 'abc'

>>> it = iter(s)

>>> it

<iterator object at 0x00A1DB50>

>>> next (it)

050

>>> next (it)

YbY

>>> next (it)

ICI

>>> next (it)

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

next (it)
StopIteration

TR T IEARER MRS G L], BT DR 5 I A CRIRIBINERBIT N, EX—A _iter ()
T, FHIRE—NH next() FIEFN R, WREANKDEE LT next() , M4 _iter () AifF
BR[A| 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 == 0:

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)

[ e B =TT

9.10. A plias

Generator 720 IERA M RMBRAMN TR, eSS RMAGR EMM KA, 7B B %
4 yield HH). K next() PRAIRT, AERBREEMENLE CERILERSRE —RIATIAL
BAPTAREBIRED o CUTRBINER T At nT DR f87 5 0 ) 2 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 Hhe -

A — T P A 12 T ORI, EREME AR — AR B R REME R . BUONESIEIRE T _iter 0
A next () J7i%, TE RS AT AL TR o

F— AR T HIRPAT 28], RS EEMPATIRESH E SR T k. XHEREIRE S
5, MHWAFH self.index Ml self.data X ZEM) 7 20 5 /& M o

b T OIEMRERFREH BIE, RS AER, LB stoplteration 5 . Z5 LT
B, XD REAER S — A I R ROy B A Y R Rl B

9.11. A plia R

A I fi] SR A RS T B fer st 7 s, A 3 5 i R G . X SRik U iR A0
P RAS BT o A RS RAA AL SE B (0 A e 2 58 UM, (HRBCH A 27, T Halw Lh 4k
IR HE T SRR Sl

B 4n:




>>> from math import pi, sin

>>> data = 'golf'

["€', '1', 'o', 'g']

Footnotes

FIEM,  REZA R R TR

Python tutorial 3.4 documentation »

>>> sine table = {x: sin(x*pi/180) for x in range (0,

>>> valedictorian = max((student.gpa, student.name)

>>> list(data[i] for i in range (len(data)-1, -1, -1))

(1] Ak, BEXNRA NI REN R, #4 _dict
5, 4 _diee R MEMEMAEERd4a. 28, i

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

285

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

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

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

>>> unique words = set (word for line in page for word in line.split())

for student in graduates)

» EIR[A TSI e 44
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10. Python FrE FEAR
10.1. #fERGHE

os WHERFEML TR Z SHAF RGN R AL

n
: >>> 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
n
Previous top]'c RiZHA import os MAETMIIE from os import * o IXFFRT LALRIUEFEIRIE RGEA FIMH TN os.open()
Next topic FEAS ] — 2615 os X FEHI R RUAERIN N B 1 air() A1 help() BAECIEH A H:
11, bRt YR — Part Il
. >>> import os
This Page >>> dir (os)
<returns a list of all module functions>
Show Source >>> help (os)

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

Quick search
_ Bt H RSO H S AT S, shutil BURMAE T — AN 5 T EH & SO

Enter search terms or a module, >>> import shutil .
class or function name. >>> shutil.copyfile('data.db', 'archive.db')
>>> shutil.move ('/build/executables', 'installdir')

Enes
= BRFERECS 10.2. S8 EC AT

glab BEBFR M T — AR T H SRIE AL R b A OB 3%
¥

>>> import glob
>>> glob.glob('*.py")

['primes.py', 'random.py', 'quote.py']
10.3. TS5

BHLARWAZFERHGSITSH. XEHaATSHUBEREAGET sys BN argy 5. #lln
Eﬁ'é\ﬁ*ﬁhﬁ python demo.py one two three Eﬂu?%?uu‘]:iﬁtﬂét%

-

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

getopt FELHL{H F Unix getopt () BRALHE sys.argv . WL HIE F i ST BEH argparse FBLIZ AL,

10.4. %5 %0 B e ] AR PP 24 1

sys 845 stdin, stdout 71 stderr J& 1, BI{ELE stdout ¥ & g [, J5& el DLH T B2 fgl %

e
ESH

—

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

ﬁ%ﬂfﬂﬁiﬂﬁ% T'EJ égltﬁlﬂfﬂq sys.exit() o

10.5. F4F & 1E U L AT

re  MEHONRAT AR ARG 7 IENRIA AT R TR ML AT AL BE, IR NIk Qe gt 1
s AR R T 5


genindex.html
stdlib2.html
classes.html
index.html
index.html
classes.html
stdlib2.html
_sources/stdlib.txt

>>> import re

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

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

'cat in the hat'

W RIS ERAER, PR ke, PO EN S, SUR S

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

10.6. %%

math PRI RS IR AE TR Z C R BUA RV 7]

>>> import math

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

>>> math.log (1024, 2)

10.0

random $fE 1 7E BRBEAL L T AL

>>> 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 B #2 £t 7 ¥ 2 FE 1HH e,

10.7. BRI A

B IUAMEEHH U5 i) BB L B kb B R 4@ 45 Bl A S s i A 2 B T AR urls BRIRUI%L
PE) urllib. request LA F R % BT HIEAE smiplib:

>>> 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', 'jcaesar@example.org',
"""To: jcaesar@example.org
From: soothsayer@example.org

. Beware the Ides of March.

)

>>> server.quit ()

(2 AT FELE localhost B AT — MR IR 4% . )

10.8. AR [A]

datetime  FEHUy H YIAIINS (B AR [RI SR 4L 1 Ay AR R A% 1050 SCHF RIS [R) S0 (1 ()R, Sl
{1 FE TR S R A BERIAR SAR St o A BRIA ST X AR R

>>> # dates are easily constructed and formatted

>>> from datetime import date

>>> now = date.today()

>>> now

datetime.date (2003, 12, 2)

>>> now.strftime ("%m- 2 5d $b %Y is a %A on the %d day of %B."
'12-02-03. 02 Dec 2003 is a Tuesday on the 02 day of December.'

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

>>> age = now - birthday

>>> age.days

14368



http://scipy.org

10.9. %dli [k 4

DU B B B SR A R AT B AR 464% 3:  21ib, gzip, b2, zipfile DK tarfile.

>>> 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'
>>> zlib.crc32(s)

226805979

10.10. MEREE &

AL RS TR R R — AN [F) 77 ik 2 1) B PR RE 22 SR ARIEO B . Python it 7 — AN ERTTA,
NIX AL R T EARE

BIan, Al A B R E SR ot R B R E A RN TR ERE AN L . wreit IER T J5#H
B e — ke

>>> from timeit import Timer

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

0.54962537085770791

FEXF T timeit FIAHKLE, profile M pstats FEHFRAL 1410 B R ACAG L i It A] 2 T AL

10.11. Jofi &4
TR R 7 — R — A B SOT R MR, 3 ELAEFF R R 20 IR,

doctest MREERARML T —ANT R, FHHOIFARYEFE 5 b IR A SOR 45 B BT AR 04 3 4 ) 57
BAFPEE S H SE RBT D) RN B R R R R, B PRI, EAE T SO, Ui
doctest FLHAACES 45 B2 5 5 O —EC

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

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

aal

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

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

unittest FHURE doctest MEHUIBAZR S, ANid e AT AFE —ANJT 0 ST 1 LR A — N 56 4T A )
e

import unittest
class TestStatisticalFunctions (unittest.TestCase) :

def test average(self):
self.assertEqual (average ([20, 30, 70]), 40.0)
self.assertEqual (round(average([1, 5, 71), 1), 4.3)
self.assertRaises (ZeroDivisionError, average, [])
self.assertRaises (TypeError, average, 20, 30, 70)

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

10.12. “Bm+-%7J])”

Python JEIL T “Sit£ZE )" 5. XAl LB S 5 KR B S 2R i Th e R A5 31 B U H FE B
Bl

e mlrpc.client Al xmlrpe.server MR AR AR 510 S 2%, REHIHE XN L 7,
FH P I8 55 1A XML 1R Bl A BEXML

o email FE—DNEHIBLEENE, BAFEMIMEMEERTRFC 282215 B3k .  AFT sk
RIEFIUAS B smplib F1 poplib ik, email A AL & — MU BRI B 44 B4 (RIE




B B S EL I I g A Sk (s i) e 2 T R4

o xml.dom Fl xml.sax (0 AT G BATHAG IR T S KM CFE. FIFE,  cov AEHSCRRFE M A £
PR R EERS ., Ak, XUBERMELKFI T Python NAHREFMEE TR
HIBARE AT e

o [HPRILH gettext , locale Ml codecs U3 .
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11.1. A% X

reprlib BN KR ) BGR P HR S ) 2 48 40 5 R R 1t 1 repr() BRI — 5 il FROAR:

>>> import reprlib

Previous tOFﬁC >>> reprlib.repr (set ('supercalifragilisticexpialidocious"')
B ) 'lset([laY, 'C', ’d” 'eI’ |f|’ 'g" "'])"
10. Python #5 v A b
Next topic perint B ZFHEME T — PRSI E A O7 IR NS I N B A P B 8 SOM R BIFTEL . Mkt
P ST, " ALITED Cprefty printer) "V DISTAT AR IR, {1 K08 46 K S 5380
i >>> import pprint
This Page imp
>>> t = [[[['black', 'cyan'], 'white', ['green', 'red']], [['magenta',
Show Source .. 'yellow'], 'blue'll]
QU]Ck SearCh >>> pprint.pprint (t, width=30)
[[[['black', 'cyan'],
'white',
. ]oo T
Enter search terms or a module, ! .[ bTig?ﬁ? s WELART Yo

class or function name.

L esctrap MM 2 SCAR B LA LR 197
EHE%%ECS >>> 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."""

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

locale ML A T i (¥ I A5 B 122 o locale 1A% 304k bR BUR ME RS- A1t T — AN BB 7 L4y
bR A KT

>>> import locale

>>> locale.setlocale(locale.LC ALL, 'English United States.1252'")
'English United States.1252'

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

>>> locale.format (" 5d", x, grouping=True)

'1,234,567"

>>> locale.format string("2s3.*f", (conv['currency symbol'],
000 conv['frac digits'], x), grouping=True)
'$1,234,567.80"

11.2. Bt

string 1M T — AN RIGZ AN Template , (] EH A AT LA f] B A HEAT G XA
R DAEANBEAT AR BT 00 N R A T TR B2 PR

XA s 97Tk Python SEARIR (Bt FRIANTRIZD) A0 AT . b LT Al ) K5 5
EA DA ER PR MERIRE . s QU2 DM s

>>> from string import Template

>>> t = Template('S${village}folk send $$10 to $cause.')

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

BT T L B T 2T B PR, substitute () TEAEL RPN KeyError 5
oo KT HECES IR RIB AR, F PR EER AT RE A SR, I ] safe substitute() J7
FEATREEIE A — WERBE A S, A SR S A
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>>> t Template ('Return the $item to $Sowner.')
>>> d = dict(item='unladen swallow')

>>> t.substitute (d)

Traceback (most recent call last):

KeyError: 'owner'
>>> t.safe substitute (d)
'Return the unladen swallow to $owner.'

PR 7T DU — DN EE R  flln, BEEERPMEEG S TR RERMEH o251
AR, BEETH L BR A5 B0

>>> import time, os.path

>>> photofiles = ['img 1074.jpg', 'img 1076.jpg', 'img 1077.jpg']

>>> class BatchRename (Template) :

S delimiter = '%'

>>> fmt = input ('Enter rename style (%d-date $n-seqnum %f-format): ')
Enter rename style (%d-date %n-segnum %f-format): Ashley %n%f

>>> t = BatchRename (fmt)

>>> date = time.strftime (' 3d%b%y"')

>>> for i, filename in enumerate (photofiles):
base, ext = os.path.splitext (filename)
newname = t.substitute(d=date, n=i, f=ext)
print (' {0} --> {1}'.format (filename, newname))

img 1074.jpg --> Ashley 0.jpg
img 1076.jpg --> Ashley 1.jpg
img 1077.jpg --> Ashley 2.jpg

R ) 57— R AT 22 R A it RS s MR B 4R P o 2Rk . I AEXMLC A, Al AHR)
FAHTML WEBHRZE 52 AR N 7T RE .

11.3. {5/ 2t il E e A =)

struct BN AR KA ZHERE A AIZUE T pack ) Al unpack () AL, T HEIAYA BT RS TAEAE
H zipfile BLERFEIL R UNFRER—A ZIP ST R . RGERT va A0 v 735 RIR2M4 5458
F58ey, e RYVEAIHR R bRER /DN IF A% litle-endian 735 HER .

import struct

with open('myfile.zip', 'rb') as f:
data = f.read()

start = 0

for i in range(3): # show the first 3 file headers
start += 14
fields = struct.unpack('<IIIHH', data[start:start+16]
crc32, comp size, uncomp size, filenamesize, extra size = fields

start += 16

filename = data[start:start+filenamesize]

start += filenamesize

extra = data[start:start+extra size]

print (filename, hex(crc32), comp size, uncomp size)

start += extra size + comp size # skip to the next header

11.4. 2445

LR DI BT R RAEST IR . FERAR ST IZAT T 5 & IR RS 7P 2 R AR 2%,
LRRET LRI R . — N R &R AE VO I RIS e e fEw] OFAT 5.

MRS EIR T R threading WA /E 2712 4T (M [AI IZATE 55




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.')

2 LREN FIRE P I T EEPR A PP ZERE, AR BRI e R OV TIEBAH M, £
PRGBS T V2 RPN R A SCrs, 6. B H0F, FIFRENE ST,

SRR T BARSRR, SN R B T T R I ok AR Rl f b . BRI, AR5 Wil R ek Iy 22
FERS AR T Ui SR AR — A R 2R RE o, SRS queve MBS AR IR 55 Hofh 22
IR N BRI 5 R P R T A Queve X RN HIFEF B 5 T ¥eit, ik, JFHHEREE.

11.5. H&

logging B AL T e B SR HE RS EREHNIERICRE BIF AR R AR EL
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')

v n R

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

BB O #3215 BATRRE B IR RO% BIRRHER R . e IR R B 4E By did email,
L, socket zi#H HTTP Server. ZETWHEEM, FALIESRTLLUERFARMEEH: pEBue,
INFO, WARNING, ERRCR, Fl CRITICAL .

ERGA LNESAE Python ARG e, ] LAAZ B R e ELRAE —A> F ™ Al 4 B O G 2 S0
TmE.

11.6. 5551 H

Python HE 3T A EEE O K2 % GOAT 51 FTHE0R 3 3% [=1ii—— garbage collection ——
DMERRAD e )5 AT HERE, NSRBI

XA TARTT SO K2 EN AR TAE AT, (HAR /R & 5 R GORM— 23, A2, U
NEREFEATEVER S B AR e . weakres BEERIZAL A QIS T RIBERN R TR, —HXf
FAFAFAE, €A BN 51 IR _EMIBRIF Ak A [l . 4078 ) N2 P B 35 SR AR A R



>>> import weakref, gc
>>> class A:
def init (self, value):
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'

11.7. 3R TH

RE BRSSPI RE S BN BIREM. SR, A TR A R REA A SEBL.

array PRHPEHLT —ADNERBBIRY array() X H, ENSURFAAEEIE, FRARE. DLTIREIERT
— NN TS BB, CGERGRED e ) TAETEGE 16 15 Python HB0n G 1 1F #1
B7IEH

>>> from array import array

>>> a = array('H', [4000, 10, 700, 22222]
>>> sum(a)

26932

>>> a[l:3]

array('H', [10, 700])

collections FRIRFEHE T RMUTIRA deque) XHR, EMLLHIN (append) Figtd (pop) iR
{ERTE N ER A TS . X St 5 53T A T BA B SEBLAN T A S b 48 2R

>>> 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)

B 7 EER I BACSEBL, 2 PEIRIRAE T bisect XA AR DL A7 it e

>>> import bisect

>>> scores = [(100, 'perl'), (200, 'tcl'), (400, 'lua'), (500, 'python')
>>> bisect.insort (scores, (300, 'ruby'))

>>> scores

[(100, 'perl'), (200, 'tcl'), (300, 'ruby'), (400, 'lua'), (500, 'python')

heapq FEfft 12 T IEMBERAOHESLIL . S/NOELE R RERAE O . XA EIEA VT /e R EEA
REPAT S BEHEHE 7 B I i AR 4

>>> from heapq import heapify, heappop, heappush
>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8,

>>> heapify (data) # rearrange the list into heap order
>>> heappush (data, -5) # add a new entry

>>> [heappop (data) for i in range(3)] # fetch the three smallest entries
[-5, 0, 1]

11.8. itz S8 A
Gecimal BYEHEL T Decina1 HCUESKM A T4 ARG B, HILL 19 BLAO RIS HSEE0 Float
BAKHAT T

o RN HTAEL S B R R 6
o IEHINELL,
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2 FEL I 28 LA L 5%

e RG MAMR,— R 2 B L R

o PR N DA BVE R L 2K
o MR tEEHIEAREE, B
o MrwmBENHARESFHEMTNIAE.

flan, TH5 70 2> I SRAT 5% Bt b RO T O RS R I . IR
SHEEEN, RAZEHMREZ T

>>> from decimal import *
>>> round (Decimal ('0.70")
Decimal ('0.74")

>>> round (.70 * 1.05, 2)
0.73

* Decimal('1.05'"), 2)

Decimal f{Z5 A ERIRA LR 0, HENPIALKS B BI447 .
R OR T ERIE TR B O B RS R

i A Decimal R DAIRAT R fil¥F sl HUCEAT (RS SO AR I

Decimal I T F THEZEIEH,

>>> Decimal ('1.00")
Decimal ('0.00")
>>> 1.00 % 0.10
0.09999999999999995

% Decimal ('.10")

>>> sum([Decimal ('0.1")]1*10)
True
>>> sum([0.1]1*10) ==
False

== Decimal ('1.0")

1.0

decimal FEAL T W20 R P SR

>>> getcontext () .prec = 36

>>> Decimal (1) / Decimal (7)

Decimal ('0.142857142857142857142857142857142857")
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12. 2 TFR?

PO IX AR M Z 2 R AT 4B E ] Python

AREIR AR E M Python MR Y SE B ) @

T o ATOLZEMR AT 252 5] 7
NI TR Python SCRSERT— 5. el 55— L s R 4

library-index:

BLAZ M — T IR SRS, BRI E R BRIt T e B OREIRMENG) 5%
Bikbe ARHERT Python RATAREIE 7 K& KM, Hep G Ehxt 3200 Unix R4, el HTTP
SCRY . CERBENLEL. b 2 ATIET. 5 CGI R E4REUE AR 2 e RS i, mg ik
— N ESH XGBB8 .

install-index JE7R T 4nf 22 HAh Python FH 4% 5 (1) i st e

reference-index: #FAULIA T Python BEHEFNE . BiERERBR, AINTEFTAS, HMH5%E
BIFMEE .

He Python PR

5

python-list@python.org
BERAMIE 120 ME (RIERAETE) SR (BLERZ i,

http:/mww.python.org: Python & 77 Mili. B AL, XA Web -5 Python A& S 0L I 5%
Bz Ml AR Tt A JUAL e R, SR . B ARRRRR.. B4 AT s b Fuk iR,
XHOR TR AL E

http://docs.python.org: 3 5 i) Python 13044

http://pypi.python.org:  Python %5, VARTHEHCNIIREIE, 51T rI4E FE, MGl
Python B, AR KA TARG, W LLEMBIXE, &FEIA T DEREIE .
http://aspn.activestate.com/ASPN/Python/Cookbook/: Python il j&: K& s Bilfi . KR
4, MEHMEA. EEGENRXIREFECALERT, 48 (Python #i%) (O'Reily
& Associates, ISBN 0-596-00797-3. )

Python AR, AL R, TUR 2HT 41 comp.lang.python B AR FIMRAFLL

o HTEANIRAFALZIFN, BT EUAE KT BT LA SERE 5 — 2 e
JUBTRESRIE L, KATHRE.

ERAZZ R, T UL (JRFR FAQ), 31 Python 58S & A 0/ misc/ H SRR . BOMEA
1] LLZE hitp://mail. python.org/pipermaill Viinl . FAQIEIZE T 1R 24k e EHR B A1 ML, 1R Al it &

B TR
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LR ) Python fifRE 3 SCRFFINAT g 4B A0 0 2 [B13,  254tl Korn shell #1 GNU bash shell {1 3f
iX &It GNU Readline FESEH. &3 H Emacs KUSAI vi KUK HIZmHR . XA E A SIS0k,
EWAERT . A, BEARNRERE DR, ZZHAGREMTEEFIE Unix F1 Cygwin iR 21T
I

A A T TE S RIFH PythonWin fLFIBE Python & A 3T TK § IDLE FREIR kY. NT &4
e DOS. Windows £4; L) DOS & HF a4 47 01 2 [elif, J8F 55— il

13.1. 17 9w%H

WIR S, TRMERRIT O BN NIRRT, THREHe
Pt HPREENR: c-a (ControlA) ¥OUHBEIENTE, ceBHEUTRE, s HA
B—NFE5, v MAB . BIEAAMBE—NFE, co MAMBR—NER. cx MEHFEL
WEHBITRMIAEZ/, cv B 55— UMM BR (¥ 2 75 2 R I B hR AL B
(underscores B FHIZE, ##F) MR — )&, B UHEREEHES.

13.2. i 52 1ml )

PrseARE AT LA T AR . e AR 2 1 AN AT # s ORAFAE I SL 87,
TRNMEFHRENZEAT. cp EPEEFD LW 1T, cn ATFH—

Wk AT AT EAA] Emacs KUY

C-underscore

RIG BTSRRI %, R4k
7o JISRGAT AR — AT #E

T UAGAE; 14N Return BERPRRHAATHENMBRLS . cr THA —MERMBTER; cs TR
=

13.3. tREEHILE

Readline  JERITRHESESE M & — L5 S 50T LB 408 ~/ . inputre  HIWIARAL ST ) B e i 44 K8

o PREERGSE N B

key-name: function-name
R
"string": function-name

EIRT LR i A

set option-name value

514

# 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

TEEERZ Python FEGA tab 40 AEN—A Tab FHRAMAZ Readline & #IBRIA SO 4 58 il i
B, WRRAEAIXA, LU LN A

Tab: complete

FURE ~/ inputre FRERE. CHR, WRREMIE tao WEBGXFE, BURMESE 5 44T F 6 A G5
e )

H 3 76 AR B AR 44 i) USRS AE RS S AR T, ZEARB R B S
AR [1]

import rlcompleter, readline
readline.parse and bind('tab: complete')

ARG e GRE B SEREREL, #% Tab MK S RN ZERN S EEHK  Python @,


genindex.html
floatingpoint.html
whatnow.html
index.html
http://tiswww.case.edu/php/chet/readline/rltop.html
index.html
whatnow.html
floatingpoint.html
_sources/interactive.txt

LETH R R AR AL . W TR string.a XFERISCIEA, oM o HXRIERIER,
MR [ 48 Rt Gorb R BUR M, DR LT REE . FREVERAZE, WRAN RN _getatte () 72
PERE R —E 7, XA RE AT R AR i ST .

G R A AR SO AT B TR TR AN X R . BEE - HAIE KL IRA T, e EAT;
RUARIREE SO E IR RR i & 5 2 fEF— N & S R IAT, 7238 H IR BT IR Ay 4 3175k 7 Bk
Mo AJRERRILT BARNEIIAREE T — 2 G AR, 2l os , TEMBRRIIRZEFERIZ A AT
Bl

# Add auto-completion and a stored history file of commands to your Python
# interactive interpreter. Requires Python 2.0+, readline. Autocomplete is

# bound to the Esc key by default (you can change it - see readline docs) .
#

# Store the file in ~/.pystartup, and set an environment variable to point
# to it: '"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. Hesg B fieeas

PREPERRARI RS LL, DUECAA TR . AL, RAINMGEA T EMI%AE G4k
AT IR Bt (REASE T AT R B H 24D @I SR AT LU AR 2 () 75 5
R mrdkE (BB EVO LRSS 51555,

A AR RS CAA7AE— BUR R 7, et Python, "E5CHF tab 5S8R, X S A
P B E DR AE R BURA B E MR e 53— SRR SR B IR bpython

o

Footnotes

(1] BN HMREARN, Python AT LAAAT pyraonsTarTuR #1544 & i Fi8 E IO SCAE N 45

Python tutorial 3.4 documentation » previous | next | index

© Copyright Translate by march.liu, Reorganize by D.D 2013. Created using Sphinx 1.2.
5{ICP#%140021195-1



http://ipython.scipy.org/
http://www.bpython-interpreter.org/
genindex.html
floatingpoint.html
whatnow.html
index.html
http://sphinx.pocoo.org/
http://www.miitbeian.gov.cn/

Python tutorial 3.4 documentation » previous | index

Table Of Contents  NEURREISRAE- RPRIRE IV E I ]

vk SRR
.‘ 9 Ly (binary) ANEC Bl RN
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D , 0.125

13. S EL A AT i o4 1 1
This Page 72 1/10 +2/100 + 5/1000 ffH, IR ikl NG
Show Source 0.001

Quick search - S OR2 + O/ + 1/8. BCPINECHIF. M SR K SRS — S L NG, 5 A it
e
Enter search terms or a module, SRR A, K2 B R NECAS BE RS 1 ) 0k — ikl /N B

class or function name.
XA ] S L AR 1 SRk R I . B RS/ NEOE RN 173, ARTET DASKAN T3k i A B AR

AT e

SR, At RiElbEEE
o — P,
0.33
o — P,
0.333

WIS WRARS 27, XAGERACTASEREHN 1/3 . (HRE AT LUERRIEI 1/3 .

R, ToiRfE —dthlh 5 206, Hathl% 0.1 HARERSIIRIA Ny — 3t M. —EERRERIL 1110
KA TRRIEA N

0.0001100110011001100110011001100110011001100110011...

FEAE B TCBRAL B ek, R DAAS 3] — ANl

FE—N IR HLES Big4TPython, —3EATB3MLARE BEORFK R — M i, TS R A2 511 0.1
(i, B 22— A 2N

0.00011001100110011001100110011001100110011001100110011010

FEwEE, HEAZESET, 110,

RRRAEL G, FEREL —MNEURE NG dr TR, BoRERORfTRI#R .  Python
TR FTEI—ANNEOE AU FCSCHLES P A ) — 2 AR e . R Python BT ENFEA# A — 3k
LA SE R+ #EfEO.1, A B SR

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

IWRBNXA LW EAIIR E 2 HLEAREREHIRIE 110, IRATCARI SRR SR HIEMALEE.
REEA S —MEar k. Biln, R

>>> 0.1 + 0.2
0.30000000000000004

T R AR A TR S R ARE R BRI B Python ) bug, WARRIREIMRAZHT bug. 7R
25 B R BRI S RE Sk, BB SWMaB XS OLEH RIE Sl fe B s e 4
N BN ENER) .

T/ 2.675 52 2.67 I 2.68 [IEPIE], (RATREMIEERILE R (HEHRDELD 2.68. XAE, BN
DB AT R “2.675” By T REHIE S AR A BRI L, HORE R

2.67499999999999982236431605997495353221893310546875

XA RRAE T A7 ‘017 MFAECEEE] 110 M ERE T, rbiElEe i meesE:. gos
RTREMIITF 7. B—ANEmZERA 0.1 AEEREIIIRIE 110, X104 0.1 MER AR GERE #1015
1.0, H:
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_sources/floatingpoint.txt

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

>>> sum
0.9999999999999999

TR B L TR Z W SRR Ay . AESRBLER 1, XA (0.7 Rl VR R IL T RS L 1]
. BRI WA S W 7 A eE o RIEREY, “BARRNER. SR
JEE BT

Python i G B AR (4 DR B T8 R BE 1, K2 Bl Las L IRISE I MU T SR 2 AN 253
BZ—e MTREHEFEXCE LB NHE T o (HRIREEC TR T F, 5NF
BT E AT RE SR — BT R R R

WO AL T 0T R HA A BT i8R, RRZ EEX IR I A e & B R 85 3R AT & AR Y
Wifr. ste WU T, SEENERIZ A FHFREAUT str.format () TkAIR AT

14.1. RikfHix
B 007 SR, HURERE E IO AT SR (B B AR DT SR A
AT T IR

Representation error & % #5: AL (SERRRRZHO bl NECR RERE 1 10 o ik Nk
Xt Python (5( Perl, C, C++, Java, Fortran LRHEIRE) i & (AR RAZIR IR HORE T R
R B AR A S A

>>> 0.1 + 0.2
0.30000000000000004

X SN AT 110 RERE R kN REHARIPLEE (20006+—H) ffH IEEE-
754 F IS L, KRZHCEE I Python W77 s B A IEEE-754 “XURS 7 AR, 754 XURS SR &
53 RiksEE, FrLAiHENLE B MINE 0.1 Bl JI29*N BIEE R —i#EH . J &—A 53 fifE
. 5

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

J ~= 2%*N / 10

J BN IR 53 7 (& >= 252 il <253 ) , N HIftEf 2 56:

S>> 2%*52
4503599627370496
>>> 2*%*53
9007199254740992
>>> 2**56/10
7205759403792793

Kk, 56 JfRdF J RS RERIME— NAB . J Sl R e 2 BRI R

>>> q, r = divmod (2**56, 10)
>>> r
6

BUOAAREORT 10 H)—2F, S TR i -5

>>> g+l
7205759403792794

RIAE 754 XUFS BE A 1/10 Sl iE Ul /2 2 2456, BL:
7205759403792794 / 72057594037927936

FERPUOAEATR EEA, BHSCH 110 B —mid. WERBATBA R EFA, Bt 110 b
—rie (HERINELLE 1B 2 110!

PrATHREAKIZ A “HIE” 1/10: EEE] LI AN 4 e PR B iR A 754 XORS RS

>>> 1 * 2*%*56
7205759403792794.0

UREA T 1030 BRIXAS/INEEL B BR300 GBI -+ BEHIME:


http://www.lahey.com/float.htm

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

XFRIRAFAEAE T RN P ) SE PR A T+ 1M 0.100000000000000005551115123125.
Python 2 RETHL 17 745225 0.10000000000000001 G, {EARTFFE7541°F & 1, #ahH
CR AR I D——REI T REA—FEL D o
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